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PykoBofCTBO IO NpPeXOTBPANICHMI0O NILIAEOOPA30BAHMA H HOXABACHHIO NLIAH
IPHE NOA3EMHKIX Pa3padoTRax, NPOXOAKe TYHHENeH M HA OTKPHITRIX FOPHBIX paGoTax.
MexgyrapopHoe 6iopo Tpyna. Ileperon ¢ aHramiickoro BHmonmen s I[eHETpaasHOM
AayIHO-HCCAE0BATENHCKOM IPOSKTHO-KOHCTPYKTOPCKOM HHCTATYTO NPOPHAAKTHKE
IIHEBMOKOHMO30B ¥ TeXHHKE OesomacEoctm ([[HUMWIII) M. A. [(eMuHOBHM.
Wsp-o «Hegpa», 1969, 310 crp.

Kamra spasercA ofmumumanbEeM wafarmeM Meskgymapogsoro Oopo Tpyaa,
COCTABJEeHA HA OCHOBE MATEPHANIOB ABYX HPOBeACHHHX B H{eHeBe Me;KIyHAPOXHHX
cosenlapni sKcOepToB 1o Gopnle ¢ NHABK B rOpHOM HNPOMEIMIJIIEHHOCTE ¥ UPH CTPOH-
TeJLCTBE TYHHENEH.

B KHHATe H3IIOKEH B CHACTEMATH3APOBAHHOM BHJe HOJOKATEILHHIA OUHT pPAAA
cTpar mo Gopsfe ¢ MEUIBI0 Ha FOpPHHX paGorax, ocBemeHH Hamboldee sfdeKTHBHEIE
MeTonsl E cpencrBa GoppGH ¢ IbIIeo0pa3oBaHmeM H IEIIEHONABIEHMEM.

Kemra paccumrana Ha pa6oTHHKOB, 3aHATHX U3HCKAHHEeM H BHeJpEHAEM Mep
6ops6H ¢ NEABI0 HA FOpHHX paborax.

Tabamm — 3, @EAMOcTpamuir — 135.



HNPEARCIOBHE K PYCCKOMY HM3IAHHIO

Iaa cumenmuanucros, paGoraomux B obnacti Gopull ¢ PyIHATHOK
THbI0, HECOMHEHHBIH HHTEPEC NPEACTABIACT O3HAKOMIECHHE ¢ 3apy0esk-
HEIM ONLITOM B 9TO# 00/aCTH, ¢ COCTOAHNEM TEXHUKM W METOHAMH OHEHKH
Pa3IAYHKX CIHOCO00B M CPENCTB NHUICHONABICHUA WU IHIEYJABIHBAHAA
B IeAsX HCHOJL30BAHHA HOJOKHTENbHHIX TAHHBIX.

ABTODH KHUTE IOCTABWAA Hepef cO00H Menb — HM3I0KATH B CHCTEMA-
TU3UPOBAHHOM BHJI€ NOJIOKATEALHEIA OIBIT PAKA CTPaH 10 Gopble ¢ LB
HAa TOPHHX pa3paboTKax ¥ HPOXOZKe TYHHENEH, 0TO6paTh W OCBETHTH
Hamboxee s¢heKTHBHEIE METOH U cpelcTBa GoPHOH ¢ MELIC06Pa3oBaHEEM
W THLJIEHOABJICHUEM, & TaK;Ke METORH M CPelCcTBA TEUIEBOr0 KOHTPOIS,
4T00HI CO/[eACTBOBATE TEM CaMbIM (oJiee IIMPOKOMY BHEIPEHHUIO MX B MPAK-
THUKY TOPHOTO IPOMWSBOJICTBA PAasHEIX CTPaH MHUPA. B COOTBETCTBHEA C HTHM
B 17 rnaBax KHHI'M IOCIEJ0BATEIbHO OCBEUIEHH TAKHE BaKHEE BOIPOCH,
KaK OBLTH ¥ TEUIEBHE 3a60JeBaHUsA; BOROCHAGHE€HNE M NPAMeHEHHE BOJEI
JJIA OPefyNpPesKAeHus BO3HUKHOBEHUA M IONABJICHUA NbLUIH; IPUMEHEHHE
IpOBeTPHBAHMA KaK cpefAcTBa GOPHOH ¢ MBUIBIO; OTCOC SANEUIEHHOTO
BO3NyXa M OYHCTKA €ro B (¢miabTpaX B HOJ3EMHHEX YCIOBHAX; Gopnba
¢ OBUJIBIO P YOPABIECHWHA KPOBJIEH K MO ePKaHUA BEIPaboTOK, OypeHnH,
B3PHIBHHIX pa0oTax, BHIEMKE YTIifd, TPAHCHOPTHPOBAHMM HOJE3HHX HCKO-
TIaeMBIX ¥ TOPOJ, NePeBIKCHNY B HOA3EeMHEIX OTKATOYHHIX BHPAGOTKAX;
Gopnba ¢ mpIBI0 Ha oforaraTeTPHKX PabprKax, B MAaCTEPCKAX H APYTHX
COOPY;KEeHAAX Ha HOBepXHOCTH; 60ph0a ¢ MEUIBI0 DY IPOXOAKe TYHHEeH;
VHEABUAYaJbHEE CPEJCTBA BaIIUTH OT OEUIM; 0T60P Npol6 B3BEHIEHHOA
NEIE, €e HM3MEPeHMA ¥ aHaJu3H; Oo0ydeHWe M HOATrOTOBKA KaZpoB
B 06aacT GOpHOBI ¢ TELIBIO.

HauGonee cTpodBHM mM3J0;KeHAEM H IIyOOKMM cOep;KaHHEM MaTe-
PHajia BO BCeil KHMIe MOKeT OBITh OTMeueHa riaBa 16, mocBsmeHHaA
PaCCMOTPEHHIO METOJ0B H CPEACTB HEJIEBOro KOoHTpoiA. IlommMo cmcre-
MaTM3alEE JAaHHEKX 0 IPpH6Gopax NMHJIEBOT0 KOHTPOJA, IeTKOTO OMHMCAHHA,
DpHUBEEHEA CXEM M TeXHHIECKHX XapaKTepUCTHK HpuOOpoB, B TiaBe
YKa3aHH UpeIelsl ¥ YCIOBHsI H3MePeHnil, IPHBEeHE OCHOBHEE CBeJICHHS
0 MeTOJHKAaX H3MepeHui ¥ cmoco0ax ONEHKH CTeNeH: CHINK0300IaCHOCTH
LM, OPAHATHX B PAasHHX CTPaHAX.



OpHako Hapsafy ¢ oTHM KHHTA He JIMIIEHA W HEJOCTATKOB. IloBepx-
HOCTHO H3JI0KEH B KHETE BOIPOC 0 HHJIECMATHBAIONMX X00aBKAaX H JaHH
HeJ0CTaTOYHO YeTKHEE BRBOJH 10 BAM. T0 5Ke OTHOCHTCA K BOmpocy 00 oce-
BO# M GOKOBOH IPOMHEBKE IPH (ypeEwu IuypoB. B KHEre COBePmIEHHO
He IPHBEJIeHH cBefenus o GorareiimeM omkre 60ps6H ¢ mburbio B CoBer-
cxkoM Comoose, 0 pasBUTHE B Hame#l cTpaHe HAYKH M TeXHEKH B 3TOH
obmacTa.

KHETa siBAfETCA KPAaTKEM NOCOOHEM, B KOTOPOM NIPHMBEAEHH JIHIIbL
OCHOBHHIE CBE[CHHMS, KOTOPHX HEJOCTATOIHO, YTOGH OHA MOTJA CIYKHTH
IPAKTAYECKAM PYKOBOACTBOM IJIsi PAGOTHAKOB rOPHOH IPOMHIIIEHHOCTH.

HecmoTpsa Ha oTMedeHHHE B PYTHE HEZOCTATKH, MOKHO HafeAThCA,
9T0 HM3NOKEHHHE B KHHUTe CBEleHHA B DAME CIAyIaeB OKaKyTCA IOJie3-
HEIMHE JJIA PaGOTHAKOB, 3aHAMAIONIMXCA WSHCKAaHWEM B BHEJPEHHEM Mep
0OpBOH ¢ DHEJIBI HA rOpHHX paGorax.

Hayunuit pefakTop PyCCKOro mepeBOfia KHHIH CYHATAeT CBOMM JOJ-
roM BHPa3HTh IPUSHATEAHHOCTH pPeNEeH3eHTY Hpof. MOKT. TeXH. HAYK
JI. . Bapony 3a UeHHHe 3aM€YaHHA, CAeAAHHKHE IPH peleH3HPOBAHHHA
KHWTH.

J. A, Ymxun



BBEJAEHUE

Bo Bcex cTpaHax MEpa ¢ Pa3BHTO FOPHOI NPOMHIIIEHHOCTHI0 Gopnba
¢ CHJINKO30M ® APYTHMH BHJaMH DHEBMOKOHHO30B BCe eINe MPOJOJKAeT
ocTaBaThCi ONHOH W3 Hauwboisee TPYTHHX NpoOxeM NPOPECCHOHATLHOIO
3/paBOOXPaHEHAA, CTOAMMX Hepe] IPOMHILIEHHOCTHIO.

B niane MeTAMAHCKEX MEPONPHATHNA yAOBIETBOPHTEILHOTO PENICHHA
3TOTO BOHpOCA A0 CHX TOp He HaHJeHO HA B 06JacTH HPOPHIAKTHKH,
HE B o6inacTh JedeHHA. XOTA HCCIefO0BaTedbcKHe PafOTH B 3TOM Hampa-
BJICHHH [POJOM;KAIOTCA CO BCEe BO3PACTAOMEd AKTABHOCTHIO, KayKeTcs
MAJIOBEPOATHEIM, YTO B 3TO# 00JIacTH MOJYJYeHE HOBHE HAHHHE, KOTOPHE
Moram 6u B GamKaiimeM OynaymeM OpHBECTE K moGefe HaJ yKasaHHRMHA
npodeccHOBANIBHKIME 3a0oneBaEMAMHE. B cBeTe coBpeMeHHHX 3HAHWI
MO}KHO CYMTaTh, YTO HamGosee 3PeKTHBEEIME ¥ HANEKHHMHA METONAMH
60pBOH ¢ UEIeBHMEA 3a00I€BAHAAME SABJIAIOTCA NPOPHTa KTHIECKHE MEPO-
OPAATHA N0 UPENYNPEKACHUI0 NHLIeo6pasoBaHEA NPH PAa3HOOOPasZHHX
ropEHX pafoTax, HONABJEHUIO WHJIM Y HCTOYHHKOB €¢ 00Pa30BaHAA WIH
JKeé B CaMAX HCTOYHHKAX NbIe0GpasoBaHUA.

B Tex crpaEax, rje BuepBuie OHJIa yCTaHOBJEHA BPEXHOCTH B3BEMIEH-
HOM NLUIH [JIS 3MOPOBbA, TlE, ONHPAACH Ha COOTBETCTBYIOMEE 3aKOHOMA~
TEJIBCTBO, HAPALY C PEryAsAPHEME MEIANAHCKAMA 00CieIOBAHAAMEA OHIH
BHEJPEHH UpodHEIaKTHIECKHe MepompuATHA mo Gopsbe ¢ HEUIBIO H rjie
ofa3areqbHAasA BHILIATA KOMIEHCANMH 3a00J€BIIMM CHJIMKO30M I'OPHOPa-
60YEM CTHMYJHpPOBaJa NPHMEHeHHNe YKAa3aHHHX MEDONDHATHH, Kak
NOKa3KBaeT CTATHCTHKA, HECOMHEHHO, OBUI JOCTHTHYT BeChbMa 3HAUHTENb-
HBil mporpecc B 00JacTH MEJUIMHCKOrO OOCHY)KEBaHHSA IOA3eMHEIX
pabounx u yJIydINeHWs YCJAOBHH HX TPYHA B OPHHX BHPa0OTKax.

OpHEako, HECMOTPS HA 9TO, NIPUMEHEHHEe WHKEHEPHHX IPOTHBOIBLIE-
BHX MEPONPHATHA B pAfe CTPAE HAXOAATCA eme B HAYAJNHHOW CTAHH.
Cnegyer Tak:Ke EMeTh B BHXY, 4TO OJaronmpaATHHE Pe3yJbTAThH IPHEME-
HEHHA TAKHX MEPONPHMATHIH GyAYyT OMYUIATHCA TOJBKO Yepe3 JIHTeNbHEIH
NEePHEOJ BPEMEHN M TOJBKO IPH YCJIOBHM CO3XAHNA H IOCTOAHHOTO MOANEp-
sKaHHA YCHOBMHA /I HEIPEPHBHOTO ¥ CHCTEMATHYECKOr0 MPOBEREHHA MX
B ;KH8Hb. B KadecTBe mpUMepa MOKHO IPHBECTH METANIIHIECKAE PYAHHKH
B OJHO’ eBpomedcKoi cTpane, rje B cepenuHe 30-X rofoB THAKeNHE CIY-
9am 3a60JeBaHHAA CUIMKO30M ORIM OOMYHLIM SBIIEHEEM H Tie B TO BpeMs
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6HITI0 TOJIO}KEHO HAYAJIO0 IIPOREIECHNIO BCECTOPOHHMUX Mep GOPHOHL ¢ TEIIBI0.
Wsyuenne ycioBHA B Tex j;Ke PyAHEKax mo mcredenmd 20 jJer mokasaio,
9TO TAMKEJEE CIyJaHm 3a00JeBaHMA CHIMKO30M 37eCh HKHE HPAKTHIECKH
He BCTPEJATCA M YTO BE€POATHOCTH IPONOJKAUTENHHOCTHA ;KH3HH T'OPHO-
pa6oumx 3a 3TOT mepwmoy Boaspocia mpmbamsmrensHo HA 30%.

B Hacrosmee BpeMA CpeACTBA ¥ BO3SMOKHOCTH 3pPeKTHBHOH
6opp0H ¢ HBUIBI0 WMEIOTCA B PACHOPSIKEHHA KasKAoro paGoTaromero
B TOPHOH NPOMBINMIJIEHHOCTH.

HacTtosamee PYKOBOACTBO MMeET NEJbi0 O3HAKOMHUTH C TEMH IIpoIec-
caMU OpH TMON3eMHEIX Pa3paldoTkax, NPOXOJKe TYHHeNXeH ¥ Ha OTKPHTHX
TOPHHIX PaboTax, KOTOpPHE ABIAIOTCA MCTOYHAKAMHE 00Pa30BaHUA B3BEHICH -
HOM TBUIH, ¥ cHoco0aMu ee yCTPaHERWS WM CHUKeHHA. B pykosoucTse
NPUBOMMTCS TAKiKe ONWCAHWE MHIKEHEPHHIX MEPOUPHATHH MO Ipexympe-
JKIEHUI0O NEIe06pa30BaHAA W HOAABICHUI0 UHUIM, NPAMEHAEMHX BO
MHOTHX CTPAaHaX IPH HPOH3BOACTBE COPHKIX PabOT PasHOOOPA3HEIX BHIOB.

IIpuBsaTHE MEePH GOPHOH C MEUIBI0 FOJKHB COOTBETCTBOBATH KOHKpeT-
HBEIM YCJIOBHAM DPYMHMKOB ¥ WIAXT, PABHO KAaK W BHAAM TOPHEHX pabor,
npuueM TpebyeMas cTeNeHb NONABJICHAA OLIH Oy/eT 3aBHCETh OT COCTABA
M XapaKTepPHCTHMKHM TOPHOH NOPOXb, B XOTOPOH HPOBOOATCA PaGOTHL
Wnr:xeHepHBIE IPOTABONLIIEBHE MEPONPHATAA JOJKHHE IIOCTOSHHO COBEp-
IDEHCTBOBATHCS, YTOOH COOTBETCTBOBATH HOBHIM METOJaM FOPHHX paGor
¥ HOBOMY 060DYAOBaHHIO.

YxasaHAEne 00CTOATEIHCTBA HE AAIOT BO3MOKHOCTH BHPAaGOTATh FKeCT-
KIe NpaBmiia ¥ YeTKHe MHCTPYKOEA 0 60psle ¢ Ubliabio, KOTOPHE MOTIH
051 OBITH IpUMEHEHH B 11060M ciydae. TeMm He MeHee COCTOABIIHECH NPH
Mesxnynapogaom 6iopo Tpyna B fHemese B 1952 m 1955 rr. asa cosema-
HAA SKCIEPTOB U0 Bompocy GOpPBOH ¢ MBUIBI0 NPH MOA3EMHHX pa3padoT-
KaX, IPOXOoJKe TYHHeJeil W HAa OTKPHITHX rOPHHIX paGorax B pesyabrare
cBOMX pabOT HPENCTABMJIA MHOTLOUYMCJIEHHbIE PEKOMEHAANMM # cobpaim
3HAYATENbHOE KOJWYECTBO (PAKTHMIECKOTO MATEPHAIA.

B pesyabrare paGoTH 9TEX cOBemaHuil GHUIO TaK;Ke IPU3HAHO Iiele-
C000pa3HHIM HAKOIJIEHHI MAaTePUAl BHIIYCTUTH B CBET B BHe COOPHHEKA,
B cay4ae HeoOXOIMMOCTH COOTBETCTBEHHO PACIIMPHB ¥ HM3JIOKHB TaKHM
06pa3oM, 9T06H OH MOT GHITh HOJE3HKEIM PYKOBOACTBOM i KPYHHBIX
OpeInpAATHII TOPHOH NMPOMHIIIEHHOCTH B PA3JIMYHKX CTPAHAX H B TO e
BpeMs, B CHIY COepPKallUXCA B HEM MHOTOYHCIICHHBIX IOJPOOGHEIX YyKa-
3aHH# OTHOCHTEIHLHO CIOCOG0OB GOpPLOBI ¢ MBUIBI B MOA3eMHHIX padoTax,
obecmeumBalomux SpPEKTHBHOE HCHOOJb30BAHHE ONKTA IOXABICHHAS
OBH, — IEHHRM mocofmeM [AAA HeOGONBINAX TOPHHX NpeJOpAATHR
BO BCeX 9aCTAX CBeTa.

HecmoTpa Ba TO, uT0 MEHOTHE MaTepuaJbl, BKIIOYEHHbIE B HACTOAIAIL
cGOpHHAK, XOPONIO M3BECTHHI M (PAKTHIECKH Y)Ke MCHOOJH3YIOTCA B IPAK-
THKe KPYNHHX FOPHHIX OPeJOPHATHE BO MHOrAX CTPAHAX, MOKHO HaJe-
ATBCA, 9TO BHOYCK COOPHMKA B €r0 HACTOMAIIEM BHJIC U €ro MHPOKOe pac-
npocTpaBEeHne GyayT CHOCOGCTBOBATH /OCTH/KEHHI0 YKA3aHHHIX BHIOIE
1eJielf 1 HOMOT'YT B Jielie peajJu3auud PpaKTUIeCKHX BO3MOKHOCTEH ycTpa-
HEHNA 3amblIeHHOCTM ¥ CHHKEHMA upodeccHOHANbHHIX 3abojeBapmil
¢ TOMOIbI0 ONUCAHHBIX B PYKOBOACTBE cIOCOGOB GOpHOBI ¢ MELIBIO.
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Henawmue TO3HAKOMHTBCA Tay0:He cO cHenWPUICCKHMHA CTOPOHAMH
paccMaTpMBaEMEIX BOOPOCOB HAWYT COOTBETCTBYIOINE CHPABKE B CBOJ-
HBIX MeKAYHAPOAHHX OTYeTaX I0 [JAHHOMY HpPEIMeTy, HePHONUIECKH
n3naBaeMex MexayHapogaum Gopo Tpyaa *.

Mesxaynapogaoe Giopo Tpyna BHIpaskaeT O6JarogapHOCTH CTPaHaM,
COHEMCTBOBABIIUM IIO[TOTOBKE {aHHOTO pPyKoBoAcTBa. IIpm 3ToM Oblna
cBOGOZIHO HCIOJIb30BaHA TeXHUYECKasA M Npodass mAEPopManus, mpegocTa-
BJ€HHaA B pacunops;keEde MexnyHapoaHoro 610po TpyAa BceMH CTpa-
HaMH-y9aCcTHWIIAMM, KOTOPHE BHECJHU CBOM BKIAJ B BHAE NEYATHHX Mare-
PHAJIOB Ha HEPBOM COBEI[AHHH JKCIEPTOB HO IPEAYIPEKACHHIO MELIe00-
Pa30BaHMA H HOAABJICHHUIO LN DPH HOX3EMHEIX pa3paboTkax, mPOXORKe
TYHHeJe W Ha OTKPHTHX ropasix paborax, paBHO Kak u 0ogee HoBas
AH(GOpPManys, OCTYNABIIAS IS HOATOTOBKU IEPHOLAIECKH M3IaBAEMBIX
CBOJHHIX MEAYHAPONHHX OTYETOB II0 PACCMATPMBAEMHIM BOLPOCAM.
C 6JarofapHOCThI0 OTMEYAIOTCA M T€ CTOPOHH, KOTOPHE, HApPAXY C HX
cOGCTBeHHHIMA HAIMOHAJABHHIMU OTYETaMH, IIPEJOCTABWIH OOIMHPHYIO
BEOMCTBEHHYI0 TexHHWIecKylo muadopMauuio. IlemHoe pomomamrennHOE
comeiictBue OBLIO OKa3aHO TaKyke MUHMCTEPCTBOM SHEPrOTEeXHHYECKHX
pecypcoB u HanuoHanbHHM YroJBHEM COBETOM AHIJIMHA B CBASU C HEKO-
TOPHMH cHenuPAYeCKHAMA OCO0EHHOCTAMHE GOPHEOBI ¢ WEUIBI0 B YrOJIbHBIX
maxTax.

* Mempynapopsoe Giopo Tpyma: «IIpexympeskneEne IEIIeoGpasoBanHHs
H [ojaBjeEde OHJIA OpH NOA3eMHEX pa3paboTKax, HPOXOfKe TYEHeNeH ¥ Ha OTKPHI-
THX ropemXx paGorax». IlepBuil MexayHApOgHEE order 1952—1954 rr. (JHemema,
M. B. T., 1957), ctp. 316—374 m Bropoi Me:xmymaponmuii orger 1955—1957 rr.
(RemeBa, M. B. T., 1961), ctp. 460—494.



TIJABA 1

IIbLJIb X TIPO®ECCHOHAJIbHBIE ITBLJIEBBIE 3ABOJIEBAHUA

Huas, roe 6l 0HA HE BeTpeYaiach, ABIAETCH BpeaHoi. OHA CHHMKAET
BU/AMOCTb, IPUIAHAET HEyHAOGCTBa, BEI3BIBAET PasfpaKeHHE ARXATelIb-
HHIX OyTe#l, a Takske npuuuHAeT OG0NBIION ymepd MamuHEaM m obopynmo-
BaHMIO. HeKoTophie PasHOBUGHOCTH HHUIM SBIAIOTCA HE TOJIBKO Bper-
HEIME. Tak, YyroJbHAA UL ¢ BO3LYXOM 00pasyer B IMaxXTaX B3PHBYATYIO
CMeCh M B CHJIY 3TOr'0 SBAAETCA HPWYMHOH KaTracTPOd, KOTOPHE YHOCHT
MHOIO THCAY YeJ0BEICCKHUX ;KM3Hed. J[pyrue HBLIE MOTYT OBITH TOKCHY-
HHMHE H Aa)ke PaJuoakTHBHHMH. Boabmylo rpymmy cocTaBisiOT IEUIH,
BHIXaHUEe KOTOPHX B OHpPENeJeHHOM KOJIUYECTBE B T€ICHHE J[OCTATOYHO
IPOOKATENFHOIO BpeMeHH BH3HBaeT 3a0ojeBaHHME JETKMX.

B BacTosamem c6OpHHKE B NEPBYIO OYePefb PACCMATPHBAETCH MMEHHO
3Ta NOCJHEHAA rpynma IeJied, Xors Mepoumpmarus mo Goppbe ¢ HumH
OIHOBPEMEHHO SBJAITCA MEPONPHUATHAMH ¥ IPOTHB [PYTUX IbLIEH,
ONaCHHX B CHJIY YKa3aHHHX BHIIe IPHYHH.

Jlerounsie sabomeBanusA, CBA3aHHNE C OHJIbI0, — OHA W3 CAMBIX JIPEB-
BEX npojeccMoHANbHEX GojiesHed. XOTA M KajKeTCS MaJIOBEPOATHHIM,
9T0 JIIOAH, BHTECHBABHIAE KDeMHEBHE OPYAHA B IAJEOJHTHIECKOM Ie-
pHOfie, Moriam 0OoyieTh OT BAHXAaHHA KBapLUEBOH IHUIA, TeM He MeHee
NPHSHAKHE 3THX O(onesHeidl OHIM HalileHHW B €THMIETCKAX MYMHSX JaB-
socthio oT 2000 no 3000 xer mo mamei apH.

B XVI Bexe nerounsie 3a6oseBaaus orMedaer ArPHKOJa; ajdbHENHIINe
YUOMMHAHHUA O JEroYHHX 3a(0ojeBaHHWAX MOKHO HAWTH Ha IPOTAKEHUH
XVIII m XIX BexoB ® [0 HamHX JHEH.

OpHaKo 3HaYeHHe MHEBMOKOHHO3a KaK CephesHOH HpPodecCHOHANBHOMN
60Ne3HH 10 HACTOAIIEro CTOJETHA He GHUIO OTPasKEHO B 3aKOHONATENb-
CTBaX CTpaH.

TlepBoii cTpaBOif, ycTaHOBMBImEHd 3Ty OIACHOCTH, OHUI, BEpPOATHO,
10sxr0-Adpuranckmit Coos, rie B CBA3M ¢ HaJaJIOM 30JI0THX Pa3paboTok
B BmTBaTepcpaHIe B KOHIE HPONIOr0 BeKa GRIIM IMAPOKO HOCTABJIEHE!
Hay9HO-HCCHef0BATEeIbCKAE PAaGOTH IO HM3YyYeBWI0 BO3HHEKAIOMEH omac-
HOCTH [AJA 3H0poBbA. B peayiasTare storo B 1912 r. 6nnm mpmEATH 3a-
KOHHI, KacaloIl#ecs yCJOBMH TpyJda paGodmx ¥ BHIIATH KOMIeEHCAaIui.
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JTOMY IIpHMepy HOCJIEJIOBAJN 3aTeM | Apyrde cTpads. B mociaegane rogs
orMedaeTcsa GONbIION Dporpecc B NOHMMAHEHA OLIACHOCTH JErouHNX 3a00-
JIeBaHHI ¥ 3HAUEeHUA cHOoco00B GOPHOL ¢ THUILY HNPH HOJ3eMHHX paspa-
6OTKaX, IPOXOAKe TYHHeJeH W Ha OTKPBITHIX TOPHHX paborax.
BMmecre ¢ TeMm Bce eine OCTANTCH HepelieHHHIMH MHOIFE BOIPOCHL
¢ MEeNUOUHCKOH TOUKE 3PEeHHA OTHOCANHECS HE TOAbBKO K BHACHEHHIO
TOr0, KAKWM IyTeM BO3HUKaeT (0lIe3Hb, HO M K MepaM ee IPOPMIAKTHEA
B Jdevenus. TarmMm o6pasoM, Hanbojee TEPCHEKTMBHHIM B HacToANlee
BpeMA CPpejcTBOM T30e;KaHUsL ONACHOCTH THEBMOKOHHMO3a SABJACTCA
npepyupeieane ob6pas3oBanuA B3BEIIEHHOH DLLIH If ee IOJaBJICHNE.

B3BEHNIEHHAfI HbIJIb

B mupoxoM c¢Mpicle c¢JoBa IbiIb UpeJcTaBiasger co0oit Mmenpdailmue
TBepble YACTUNBI BEUIeCTBA, KOTOPHE B Pe3ylbTaTe PABJMYHLIX IpPOIec-
COB WJV UPW B3METHBAHWH YiKe
oceBuie# WHUIH MOIYT 00pa30BLIBATH
obmaxka B Bosuyxe. Hexoropoe ko
JMYECTBO DHLIW, XOTA BoOOIE M He-
BHEMMOH, Bcerjga  IPHCYICTBYeT
B arMocdepe. (6Graxa B3BenieHHOMH
OBUTH  XOPOHIO BHAKOMBL JKHUTEJ M
3aCYIUIMBHX H  HOJYIYCTHHHBIX
paiiloHoB, rJe NHUIBHBIE OypH oT-
HOCATCA K OOWIYHBIM  SIBJCHHUAM.
B ornx caydasx gacTull ObLIA B 00-
JaKaX HacTONBKO MHOTO H TaK OHH
BENHKH, YTO CTAHOBATCH BHIUMBIMH
M MOTYT Jla’ke BhI3BATh 3aTEeMHEHHE
HIY OOBW/LeHHe BUAHMOCTH.

O6pazosadie B3BeWIeHHON NLLIKH
OPONCXOMHT B  PE3ylIsTaTe MHO-
TEX IPOHM3BONCTBEHHEIX IIPOILECCOB,
BRJ09asd ONEepamuy IpHE Iof3eM-
HEIX ¥ ONHTHHX paspaboTrax,
a TakKe MpoxoAKe TyHmeneill. Mmuo-
THe YacTHIBI B3BemeHHOH IBLIH
HACTOJABKO MaJibl, YTO HeIOCTYIHBI
HEBOOPY/KEHHOMY TJa3y; OHU MiMe-
PAIOTCA B MHKpOHax (pwmc. 1).

Taxmm o06pasoM, o6JaKo IILUIH

COCTOMT H3 TBED/JBX 9FacTHL, PAC-  pye 4, Yacrumsl HHIAE HOA  JJA€K-
CeHHHAIX B raaoo6paaﬁoﬁ cpejae TPOHHEIM MIKPOCKONOM
galle BCero B pPe3yJbTare MexaHHute-
CKOI0 M3MeAbpYeHUsA BemecTBa. (OGHYHO OHO BOJHHKAET IPH HCTHPAHUH
TOPHHIX NOPOJ, HJAH MEHEDAJOB B TAKHX HpolleccaXx, Kak H3MeJb4ermne,
Apobrnenne, Gypenue WM B3PLBAHHE, a TAK:Ke B pe3yiabrare o0OpaboTrm
I HIepeMeienns oTONToH TOPHOIH HOpOIH.
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TakmMm o0pasoM, oOpa3oBaHHe H H3MeJbieHHe IIBIM IPAKTHIECKH
CONPOBOKAAIT KAKAYIO OIEPaIuio, CBA3AHHYI0 ¢ TODHEHIMHE paGoTamu.
O6pasoBaBmuecs YaCTHIIEL IR HMEIOT GOJbIIeil 9acThI0 HeIIPABHABHYIO
$OpMy | CYATAIOTCH dJ1eMeHTADHHIMYE e{WHUIIAMK WM arperatamu. Takue
OYeHb MeNKHe YacTHUH, B CHJIY yBeaudeHus oOIIel IIomagm moBepx-
HOCTH, 06JamalT CBOMCTBOM HpHOGpeTarh TOpasgo GOABIMIYI0 XHUMHYe-
CKYyIo W ()H3WIECKYI0 aKTUBHOCTH, 9eM MaTepMHCKasa IOPofa. 3TO HMeeT
60.TII>IIIOB 3Ha4YeHHe B CHOCO6HOCTK HEKOTOPHX HBLIJIEA BRIBKBAThH JEro9HbIe
3a0oneBaEua. B 10 ;Ke BpeMs mMoBeJieHUE X NOJ AeiCTBHEM CHIIH TAKECTH
H YyCKODEHHA B DJIEKTPUIECKOM ToJie M IPU TeMIePaTypPHHX Hepemajax
M3MEHAeTCA, ITO UCHOJb3YeTCA A PasfelleHUA W yJIaBJIWBAHUA HHUIEH,
a TalKe Aasg OTOOpa IpPoos.

IlaeBMOKOHNO3

CnoBO «ITHEBMOKOHUO03» HbHE IPUMEHSETCS KO BCEM NpPOABICHHAM
JIeroYHHX 32007A€BaHMil, CBA3AHHHX C BIBIXaBWEM IIBLIH.

Yro6ul 1101yYUuTh HEKOTOPOE IPEACTABIEHNE O TOM, KaKuM 00pa3oM
3aNEUIEHABIA BO3AYX AEHCTBYET HA JIETKUE YeIOBEKa, ¥ O IPHPOJe JaCTHI
MbLIH, KOTODPHX CJENyeT OCTeperaTscs, OyaeT IO0JIe3HO KPATKO PaccMo-
TPeTh HYTH, IO KOTOPHM IHUIb JOCTHTaeT JerKmx.

Banixaemuiit BO3IyX HpOXoAMT depe3 HOCOTJIOTKY B TOPTaHb WIH
Tpaxew, pasfeAKIIYIOCH Ha J(Be BETBH, KAJK/AA U3 KOTODPHIX HMET K Of-
HOMY W3 JIeTKHX. JleBoe Jierkoe pasjlelieHO HA [Be, a OPaBoe — Ha TPH
Joam. Ity Koau oGpasyloTcsa M3 OTPOMHEOTO KOJIRMYECTBA MEIKHUX BO3AYIU-
HBIX MEINOYKOB, WU alibBeO0J, B KOTOpHE, 3aKaHYMBASACh, BXOAAT pasBer-
BJEHUA TOPTAaHM, H3BECTHHe KaK GpPOHXM M GPOHXMOJH, CHAGKEHHBHIE
apTepHaibHBIMA U BEHO3HBIMH KANWINAPAME M JEM(ATHIECKUMH COCY-
JlaMH.

Kasknpiii oprad peixaTeJbHHX IyTell MMeeT 3au(UTHHE MEXaHW3MHI,
TIpefHAa3HAYCHHLIE 1A YAABJINBAHUA NBEUIM, KOTOPAasA MOKET HPOHHKHYTh
B HAX IpH BApixauuu. bojee Kpyunase 9acTunsl (pasmMepoM cesime 10 xk)
MOryT OHITh, BEPOSTHO, 3aJep;KaHBl OPU IPOXOKAEHUH Uepe3 HOJOCTH
HOCOTIOTKU. Hexoropoe KOAHIECTBO YacTUl, KOTOPHE, MHHYA II0JOCTH
HOCOTJIOTKM, IPOHUKHYT [AaJbIle, YJAABJINBAIOTCA B CIAUBWCTOR 000JI0YKe
rpaxenm ¥ GporxoB. OOpasymomasca 30ech MOKPOTA BMecTe C 3aJep;KaH-
HEIMHA YaCTHIIAMHU NI HENPEePHBHO IIPOTAJIKUBAETCA BBEPX ¢ HOMOLIBIO
MHOTOUYMCJEHHBIX MEJKHX BOJOCKOB, KOTODHE MPOU3BONAT KaK GBI mOJ-
XJecThIBaloniee jeficTBue, c037aBasg NPOABHIKEHHE MOKPOTH HPHUOGIH3H-
TEeJHLHO HAa CAaHTUMETP B MUHYTY [JO €e BEIXOAa m3 Tpaxeu. Ocramouiuecd
MeJIKMe YacTHIhl, Ooaplieli 9acThi0 MeHee O MK, MOTYT NPDOHHMKHYTH
B BO3JYyNMHBE MEHIOYKH — ajbBeosibl. 3[ech 3al[MTHHIA MeXaHU3M
COCTOMT M3 NOABIKHHIX KJIETOK — (aromuToB, KOTOPHIE MOTYT IIOTIJIO-
1aTh YaCTHIL NBUIH M ¢ HUMH IPOABHUTaThCA B OGPOHXH A YyHAJCHHSA
¢ IIOMOIGHI0 BOJOCKOB. J[pyrue ;Ke 9acTHI[Kl MOTYT HPOATH depe3 CTEHKY
aJbBEONl W 33fEPIKAThCA B TKAHYU JIETKMX; HX MOTYT IIOTJIOTHTH TaK:Ke
¢darouThi, KOTOPHE IIOCTYNAlT B TUMPATAIECKYIO CUCTEMY ¥ [OCTHTAIOT
anMpaTHUeCKHUX jKese3, fAeHCTBYIOMUX HamopoO0me QUIBTPOB, 3a/iepP:Ku-
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BAIONMIAX 3HAYATENHHOE KOJIHYECTBO INHJIM. B 3aBECEMOCTH OT cocraBa
H KOJIHWYECTBa IBLTH HacTyuaeT ¢uOpo3noe m3aMeHEHNE TKaRH, TIe OTJIOKH-
aach neiIb. Hakoren, MEOTHE JacTHIIE OCTAIOTCA BO B3BEIIEHHOM COCTOS-
HHH BO BJHXaeMOM BO3[[yXe M BHIXONAT BMeCTe ¢ HAM IPH BHI{OXE.

Xora reneps 04eBMAHO, YTO CBOOOLHAA ABYOKHCH KPEMHHWA ABJIAETCH
Hambollee OHACHON COCTABHON JYAcThI0 BPETHHIX IHIIEH ¥ HWrpaer cyule-
CTBEHHYIO POJIb B BOBHUKHOBEHUY JIETOYHHIX 3a00MeBaHUH, BOIPOC O TOM,
KaKMM HMEHHO HOyTeM OCYUIEeCTBIAeTCA BO3NeHCTBHE KBApHEBOA HBIIN
Ha JieTKHe, HOJHOCTHIO elle He BRIACHEH M OCTAaBIAAET MECTO JIA JOTaJl0K.
Bupsuaytro MHOro Teopmil, ogHAa H3 KOTOPHX — «TeOpHA PACTBOpH-
MOCTH» — HIOBPE’KJleHME JerKHX IPANNCHBAET BO3JEHCTBHI0 KPEMHHEBOMH
KHCJIOTH, o0pasyiomefica Ipu pacTBOPEHHH JBYOKHCH KPeMHHA B TKaHe-
Boit sxmakocTA. Ilo apyroil, HemaBHO BHABWHYTOH TEOPHH CHIHKO3 AB-
JAeTcA Pe3yAbTaTOM «pPeaknyu WMMMYHHTETa», IPH KOTOPO# NPOTEHH
ocajkaaeTcd B TKaHH JI€TKHUX, co/leficTBYA 00pa3oBaHUIO CHVIMKOTHIECKUX
Y3€JKOB.

Onacusple nplanl

Cuanraercsa o0menpu3HaHHLIM, 9TO NIPAYNHONA BO3HMKHOBEHHS ITHEBMO-
KOHHO30B ABJAIOTCA NEJIM ¢ YaCTUIAMH PasMepoOM MeHee D MK. JTO NOJ-
TBEPIKAAETCA Pe3yAbraTaMH MNCCJIEAOBAHMI JEeTKHX OoJBIIOrO dHCa

10000
5000

1000
500

100
50

0
g

Pacnpedenenue vacmuy,

pIZJMt'ﬂ yacmuy,, Mx

Pmc. 2. I'pamymoMeTrpuveckmii cOCTap B3BemeHHON HHAM (3a6odl, paspabaTmBa-

eMH# BDPYYHYI0 IHEBMATHIECKAMH OTGOMHHIME MOJOTKAMNO, HATHETaHHEM BOJAbLI

B IIACT; CMEHEA NOIDY3KH; MecTO 0T0opa mpo6: B 9 x OO HAaNpaBJAEHHIO MCXORAMIeH
CTPYH)

JlorapudgM umclIa 9WacTHI, Ba eJHHENY HHTEPBAJIa, HAHECEHHOro NIPOTHB pa3Mepa YaCTANH,
JaeT HPAMYIO JIEHHK B ouanazore oT 0,5 mo 10 mx. KpyToe orkiIoHende 1A ppaknum meaee 0,5 e«
MOykeT OhiThb 00BACHEHO OGRIYHHIM 3arpsAsHEHUEM aTMocPeprl.

yMepmux paboumx; IPH 3TOM YCTAHOBIEHO, YTO HaM(OJBINYIO ONACHOCTH
NPEACTABIAAT YaCTHIE IBUIM pasMepamu B mpeperax 1—2 mx (pmc. 2).

Onnoii u3 HamGosee TsKEIHX OPM IMHEBMOKOHHMO3a ABJIAETCA CHIH-
KO3, BEI3HIBAEMHII IIBIJIbI0 MEHEPAJIOB, COEP;KAIMX CBOOOHYIO IBYOKHCH
KpemMHHA. JTra GOJM€3Hs XapaKTepH3yeTcsd yMEHbINIEHWEeM IoORasaTejei
ABIX3aHHA, OPOTPECCHPYIOMMM CHY)KEeHWeM paboTocmocoGHOCTH M, B KO-
HEYHOM cUere, MOJHOH ee morepeil. OHA BHIBHBAET TAKKe HOBHINEHHYIO
BOCOPHMUMYMBOCTH K Ty0epKyIesy.

OnacHOCTH 7 370POBBA OT NBUIH B YTrOJBHEIX IaXTaX ORIA yCTaHO-
BJIEHA JIOCTATOYHO SACHO; [JIS ONUCAHUA BO3HHUKINEH GOJe3HU MCIOJb30Ba-
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JIBCH BHPaKeHHA ¢IHEBMOKOHHAO3 [MAXTEPa» H «AHTPaKO3». X OTA HPHIHHE
BO3HHKHOBEHHS €¢ TOYHO eNie He YCTAHOBIEHH, OXHAKO IPHPOAA 3TOrO
XapaKTepHOro 3a60jJeBaHNsA JErKuX OT YroAbHOR MEIA X0POMIO H3BECTHA.
Yacrora 3afoneBaHdil THEBMOKOHMO30M B IIAaXTaX, XOGHBAIOIMMUX aHTPA-
naT, oOKMHO BEIIE, YeM B IAXTaX, PaspalaTHBAOMEX MACKHe YIiH.
HKpome Toro, HeKoTOpHe pafoume B yrodbHHX MAXTaX NMOJBEPIKEHH BO3-
MEeHCTBHIO M YroJAbHOM, W IOPOJHON DHUIM, KOIKa mOCAeXHASA o0pasyercsa
IpH NPOXOAKE IOJEBHX BHPAGOTOK M BHEMKe HODPOJHHX IPOCIOAKOB
B YTONBHOM IJIACTE WIHK BO BMEmAKMWX ero mopoxgax. Taxum oGpasom,
6OJNBIIOE KOJMYECTBO BKIXaeMOM HEUIM OYyHeT cofep:KaTb B M3BECTHOH
Mepe IBYOKHCh KPeMHH#A, KOTOpasd YyXyJIIaeT YCIOBHA TPYXa H HPUBOTAT
K Cepbe3sAnM cJy4asM HeTPYJOCHOCOOHOCTH CcpefH NOCTPagaBIIMX.

Ac6ecT — OMH U3 CAMEIX OACHHIX MEHEPAJIOB, IIEUIb KOTOPOT'0 MOKET
BHI3BATH DHEBMOKOHUO3 IOJ HazBaHWeM «achecTos», ABIAIMMUNACA XPOHH-
gecKoit G0Je3HBPI0 M B HEKOTOPHIX OTHOIIEHUAX CXOJHHMA C CHIHKO3OM.

OnacHEMH, XOTA M B MEHBbIDEll CTeNeHW, YeM YyKasaHHHE BHIIe,
ABJAOTCA DHJIM MOJEBOI0 IMOATA, CJHIOAH, CIAHNEB, KAOJMHA, TalbKa,
CHIIMMAHATA ¥ NeMerTa. JluteparypHEe JaHHELIE OTHOCHTEIHHO eHCTBHAA
STHX IHJIEH OBOJIbHO HEACHBI, BO3MOKHO BCJIENCTBUE CONEP/KAaHAA B HAX
PasHEIX KoJa@dYecTB CBOGOHOI IBYOKACH KPEMHHS; I0ITOMY BOIPOC O TOM,
ABAAIOTCA J¥ CUMOTOMH NHEBMOKOHH033, KOTOPHE MHOIZ[a BCTPEYAIOTCA
y pa6oumx, MMEIMX Hel0 ¢ YKAa3aHHHMH MHUHEPAJIaMHd, CIeACTBHEM
IeHCcTBHSA CHANKATOB, M3 KOTOPHX COCTOAT BTH MHHEDAJH, WIH ’Ke 9TH
CHMOTOMH O0YCIOBIEHK 9acTO BCTPEYAIONIMMHACA He0OJbIIEME KOHICH-
Tpag#AMA CcBOGOJHOH JBYOKHCH KPEMHHS, — OCTAeTCS HEPENKO cIop-
HEIM.

CocTossEHe JIeTKHX, CXOAHOE ¢ 3a00JeBaHWMEM NHEBMOKOHHO30M,
HabmoflaeTcA TaK:Ke L0 AeHcTBEEM HEKOTODPHX IHUIeH, He CONEePIKaIuX
cB0o6OMHON NBYOKHCH KpeMHHsA. K HUM OTHOCATCA ULUIH, COMep/Ramae
OKHCh jkene3a (3aGoseBaEMe CHUIEPO30M), MapraHel, OKHCH THTaHA
(TETaEMO3), aNIOMAHME ¥ OKHCH ANIOMHAHHA.

Bomnpoc o nprasHAaX, BHBHBAKIEX Pa3JAIHEE BUL IHEBMOKOHHO30B,
ABJIAETCA OJHAM N3 Haubojee CHOPHHX B 06GIACTH NPOMHILICHHOH
raruessl. HecoMHEEHHO, 9T0 M106ad ObUTh, BARXaeMasaA B TeIeHAE MPOKOI-
JKATEJBHOTO NEPHOoka, IPEACTaBlAsAeT OmAaCHOCTb JJiisA 310poBbA. Cremenn
ONAcHOCTH 3aBWCHT OT COCTaBA MLLIYW, PABHO KaK M OT €€ KOHIEHTDAHH
n QuU3UYECKHAX CBOHCTB.

BuBOAL 0 pacHpoCcTPaHeHAHM TeX WJIH HHHX BHAOB IHEBMOKOHHO30B
KaK CJIeNCTBUA AeHCcTBHA OTHEIBLHHX ObUIed HIA HX KOMOHMHAIMUil Jerxo
cleaaTh, 03HAKOMHBOIMCH CO CTATHCTHIECKAMH MAAHHKMH, AMEIONIAMHACSH
B GOABMMHECTEE CTPAH ¢ Pa3BUTOH ropHOOOKBaOMEH IPOMHIIICHHOCTHIO.
Hacrosinee pyKoBOACTBO COCTABIEHO C [eJbI0 00paTATh 0c000e BHUMAaHHE
Ha OMAaCHOCTH Ka;KAOT0 BU/A NBLIHM, BCTpEdaloUleiicss HpU DOX3eMHHEIX pas-
pafoTkax, MPOXOAKe TyHHeJeill W Ha OTKPHTHX FOPHHX paloTax, ¥ yKa-
3aTh CcIOCOOK HpeNyNpeKAeHHA NeuIeo6pa3oBaHHA MIH yMEHbINCHUA
KOJIHIECTBA B3BENICEHOM ILITH, JeHCTBHI0 KOTOPO NOABEePKEeHH paGodwne,
3aHATHE HA YKa3aHHHX paboTtax.
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YACTOTA 3ABOJEBAHHA NHEBMOKOHHO30M

Bonpoc o 3aoneBaHnaX DHEBMOKOHHMO30M CTaJI IIPEAMETOM 0coGoro
BHEMAaHAA B HeKOTOPHX CTPAHAX TONHKO CPABHUTEIHHO HEJABHO, CTATH-
CTHYECKHE jKe JJaHHHEe O ero YacToTe B pAaHHNE HEePHOAK Pa3BUTHA FOPHOK
IPOMHIIIEHHOCTA KpaiilHe PEAKH W, MOKHO CKa3aTh, IOYTH HE CyIIe-
crBywT. [IpuBefeHAbe HEKe NAPPH B3ATH U3 CTATECTHIECKHX KAHHHX,
NpefCTaBIeBHEIX JUIA BKIOYeHAA B oT9eTH Mexnynaponaoro 610po Tpyaa
0 IpefynpeKAeHNE NHIe06PasoBaHusa ¥ HOJABJICHAE IEIIH IPH IOA3EM-
HBIX pa3paboTKaX, IPOXOAKe TyHHeJeil ¥ Ha OTKPHTHX TOPHHX paGorax;
3Td DEGPH AAOT OPEeJCTABIEHHE O 4acToTe 3a00jieBaHMil, B JaCTHOCTH
CHIHKO30M, B HEKOTOPHX CTPAaHAX ¢ PA3BHTOH rOPHOM IPOMHILIEHEOCTHIO
33 OOCJIefHHE TOXH.

Ouens TPYAHO MOJYIHATH TOYHHE CPABHUMHIE CTATHCTHICCKHE NAHHEE
o cayuasx 3aboseBaHMi CO CMEPTEAHHEIM HCXOJO0M; HEKOTODHE IPHBONH-
MEIe 3[ech LHPPOBEE NAHHHE B3ATH W3 MATEPHAJOB DANA eBPOHEACKAX
¥ HEeBPOUEHCKHMX CTPaH, XapPaKTePHHIX 10 PAa3BUTHI0O B HUX YrOJBHOH
¥ TOPHOPYAHO# HPOMHIIIEHHOCTH.

CpepHee YHCJIO IMAXTEePOB M JPYrAX HOA3EMHHIX paGo4MX B OfHOM
rpynme H3 YeTHipex cTpaH 3a 12-mecaunmit mepmon cocraBiasnao 884 798
¥ coorBercTBeHHO 87 921; 3a 9TOT UEPHOX TEeMH Ke YETHPHLMA CTPAHAMH
66110 3apermcTpupoBano 119 799 GosbHHX MHEBMOKOHMO30M M BHILIA9eHH
KoMOeHCanuu. J[pyruMyu cioBaMH, W3 Ka3KIHX CeMH HOJ3EMHHX paGoumx
OJIMH TepsiJ B M3BECTHOM Mepe TPYAOCHOCOOHOCTh KaK CJIeJCTBHE B Xa-
HAA DYyAHWYHOH NELUIM.

Jlaxe B Tex cTpaHax, Tie B Tod HaH WHO# ¢opme Bemercsas Goprba
C THBUIBI), MOKHO HAHWTU TPHUMEPH, KOr[a CPEeAHerof0Boe KOJHIEeCTBO
CIy4aeB NHEBMOKOHWO30B B YrOJBHHX INAXTaX MIH METANIHICCKHX
PYZHAKAX JOCTHIAaJ0 OT 4 0 5 Ha THCAYY 3aHATHX NOA3EMHHX paGoumx.
Kax moxasmBaioT DudpoBee JaHHHE, 3a mocaename 10 jer B ropHoi
HPOMHIIVIEHHOCTE OLUIM BHILIAYeHH KoMneHcanumm 3a 8578 HecYacTHHX
cay7aeB co cMepreabHEM mcxonoM ¥ 1000 cayyaes mpom3BOACTBEHHOrO
TPaBMaTH3Ma, B TO BpeMs KaK Caydam 3a00/eBaHAA CHIHKO30M CO CMep-
TeJIHHRM HCXOJO0M, IO KOTODHM OHUIM BHIIAYeHH KOMIIEHCAIIHH, COCTa-
BWJIE 32 TOT 3Ke mepuof 16 325 — uudpa, 6amskas k coorRomenuo 2 : 1.

Bonee pmeranpHOe 03HAKOMIIEHHE ¢ ONYyGAWKOBAHHHIMU MATEpPHAJIaMH
MOKAa3HBaeT, YTO COOOMEHHMS O CHAyYasX NHEBMOKOHHMO30B NOCTYIAiOT
TaKyKe M M3 JPYTHX OTpacjed NPOMHIIJIEHEHOCTH, TAKEX KaK IPOA3BOJ-
CTBO KepaMWKH, J00nHYa CTPOMTEABHEIX MAaTepHayioB, CTPOHUTEILCTBO,
ONHAKO HA NPeJUPHATHA rOPHOH NpPOMHIOLIEHHOCTH manaer 66—80%
BCEX B3aperHCTPHPOBAHHHX ciydaeB. HEKOTOpHeE CTPaHH NIpeiCTaBHIA
cTaTACTHIeCKHe J[aHHHE, Kacalommecsa paloT IO IPOXONKe TyHHeJeH
¥ OTKPHTHX TOPHHIX PaboT; W3 MMEIMXCA JaHHHX BHUIHO, 9TO M IPH
aTmXx paborax OTMeuaeTcA 3HAYATENBHOE KOJHMIECTBO CIy4aeB HTHEBMO-
KOHWO30B.

Bops6a ¢ TEEBMOKOHEO3aMH IPOMITIA HECKOJIBKO 3TAIIOB, OPEKAE eM
6uim paspaboraEbl JelcTByoIne HEHE 3PPEKTHBHLE MEDONPUATHA IO
6opnbe ¢ nuteio. Tuougroit npy 3TOM GRITA cieyonlas cxeMa: HAJaJIbHBIH
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YIEPHOJi, Korfa TOpHHeE paloTHl HPOBOAMANCH, HO HAJWYHE HIA CTe-
HeHEb ONAcHOCTH NHEBMOKOHMO30B JIfi 3[J0POBhA eue He ObId ACHO
OCO3HAHE; Ha CJEAYIOIIeM 3Tale B HW3BECTHOH Mepe y:Ke YIHTHBAeTCsH
Ta OMAaCHOCTb, KOTOPYIO IPEACTABIAAET HEIb, W JEJAIOTCA INOUBITKA BHE-
JIpeHusa NPOCTeAMMX MEPONPHATHH MO 60ph0e C IELIBIO; BCJEH 3a ITHM,
OOBYHO YK€ B 3aKOHOJATEJHHOM IOPANKE, Pa3paGaTHBAIOTCA METOILH
npeynpe;xIeHus IIHeBMOKOHEO30B ¥ HAUXHAIOT BHILIATMBATHCA KOMIIEH-
canuy 1o Goje3HH, 4TO NPHMBOJUT K BHEJPEHWIO CHCTEMATHIECKHX Mepo-
OPAATHI T0 UPEAYHPEKICHUI0 NHIe00Pa30BaHNA M HORABICHHIO IILITA
Ha rOPHHIX NPEeANPHATHAX, YCTAHOBACHHUIO HONYCTHMOIO YPOBHA KOHIEH-
TpallE B3BEHIEHHON IBUIA, PeryiaAapHOMY OT0OpDY Hpo6 ¥ KOHTPOIIO
3a BCeMM NHUICO0Pa3yIOMEMHA IIPONECCAMH.

HMerommecsa B HacToAllee BpeMsa 3HAHHA 00 ONACHOCTH B3BEMICHHOMR
IOBUIM ¥ OHKT NPUMeHeHusa Mep 6opbsOH ¢ Heil MO3BONIAIT YCTPAHHTD BTY
OmacHOCTh B 000 nraxTe W Ha J1060M BHOBH BBOXYMOM IOPHOM Ipej-
NPHUATHY emie [0 Hauaja 3KCINIyaTalldd X TeM CaMhiM yCTPaHUTH HeoOXo-
[EMOCTh JJINTEABHOTO HOATOTOBUTEJIBHOLO IEPHONA A OCTH/KEHHS
3¢ PheKTHBHOCTN MEpONPHATHIL.

YCTAHOBIEHUE OIDNACHOCTH TIBIIH

Ipakruueckn Bce TLUTH, BCTPeYAOIIMECH NPH MOA3EMHLIX Pa3paboT-
KaX, HPOXOJKe TYHHeJIeii ¥ Ha OTKPHITHIX TOPHKX PaGoTax, JMOJIKHHL pac-
CMaTpHBAaThCA KaK MOTEHIUANLHO OIACHLIE JJIA 3X0POBLA.

Jlas ycTaHOBJIEHHSA CTEIEHW OMACHOCTH NHUIM M €€ IPEfOTBpPaIeHus
npejBapuTEIbHO Heo6X0EMO OPraHE30BaTh 06¢je[0BaHAe TOPHHIX pador
¢ HeNbI0 ONpeleSeHHd KoJMJecTBa oOpasyiomieiics NbUIM Hee COCTaBa.
JT10, B CBOIO OYepenb, Tpebyer m3yuyeHWA (QU3MIECKUX M XMUMHMYECKHX
CBOMCTB OHJM, €e BO3MOKHHIX KOHIGHTPAILMA ¥ IATEJHHOCTH BO3JEi-
CTBHA Ha paboTalomux B TAKHEX ycaoBuax. IJonoOHbIe HccaeNoBaHAA OTHO-
caTca K o6JacTy rUrHeHW Tpyaa ropuopaboumx. Ecam B pesyiabrare
Takux o6ciaemoBaHmil Gyder yCTAHOBJIEHO HajdYue OMACHOCTH B YCIO-
BHEAX TPYHAA, NPOBOMATCA (IbLIEBHE CHeMKHY, B KOTOPHIX HaXORAT OTpa-
JKE€HHe BCce CBEIECHMA O OHIH, ofpasymwomleidca Ipu pasHOOOpasHHX Ipo-
meccax; IPEMEHHUTENbHO K FOPHBIM PA60OTaM (IBLIEBHIE CHEMKEY TOJKHE
BKJII09aTh B e KaRAYIO CTaNHI0 TeXHOJOTHIECKOTO IIpolecca, HAUYMHAA
OT NEepPBHYHOH OTOOMKHM MOPOAH M KOHYasg 3aKIIOYHUTEIBHEIM ITAIOM
00pa6oTKy ¥ BHIAYH H0Je3H0T0 HcKomaemoro. Horga TakuM myreM GyayT
BHIAIBJICHH IPOM3BOJACTBEHHEE ONEPANAH, OIaCHEIE 10 HbIe00Pa3oBaHuIo,
yCTaHaBJIMBaeTCA TOBCEJHEBHHA HAA30p 3a obecmmuimBaHweM, 3¢dex-
THBHOCTHI0 M30PAaHHHIX METO[OB KOHTPOJA W HX IPHAMEHEHHEM.

Yro6Gu monyanTh He0GX0UMEIE TAHHEIE OT BCeX BHAOB 00CIELOBAHMSI,
HA30pa M KOHTPOJA, A0MKHA OHTH cO3fgaHa cucTeMa 0T00pa mpod mEIH
¢ Helbl0 ONmpefielleHus KOoJAHYecTBA M COCTaBa o0pasyiomeica u BIHXa-
eMOil NHIM B TeUEHHE W3BECTHOro IEePHOJa M YCTAHOBIEHHS OIACHOCTH
BO3JeiicTBUA ee HAa pafoTamomux Ha IPOTsKEHMH BCEro pabodgero mMUKIa
WK OTAeabHON omepanud. IlonydeHHEBIe MaTepHANH TOJKHBI COEPIKATH
JlaHHEIE O KOJMYeCTBe 9YacTHI, Ha eQUHUNY 00beMa, HMX KOHIEHTPANHH
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o mMacce, pasMepax, gopMaX M HEKOTOPHIX JPYrHX IapaMeTpax, TaKmy,
KaK HampHMep cyMMapHas Iomagb dacTuy. Mcemonmsyemasa mpm aTom
anmaparypa JOJ:RHA 110 BO3MOKHOCTH 06i1ajath Taxoil ke maGuparenn-
HO#A cOoCcOOHOCTHI), KAK M 4YeJOBEYECKHE Jerkme, W 00ecIednBaTh HOJIY-
YeHde CTATHCTHUECKHM BAKHLIX PE3YJAbTATOB [JA TNPABHIBHOH OLCHKH
mpegcTosinei omacHocTH. () TPYAHOCTAX, CTOANMX HAa IIYTH K JOCTHIKE-
HEIO 9THX mejgei, OyJeT M3I0/KeHO B IjIaBe, MOCBAIICHHONH 0oTGOpPY mpos
IBUIH.

JOIIY CTUMBIE HOPMbBI 3AHBIJIEHHOCTH

BBHgy TPYAHOCTM ONIpEAeNeHHMA TOYHOTO COCTaBa M BPENHOrO Hdeii-
CTBYA B3BELIEHHOM NBLIY YCTAHOBJEHHME IPEIEJbHOIO ee KOJUIecTBa,
He TIPEACTABIAAOIIEr0 ONACHOCTH I8 3I0POBbH, M KOHUEHTPALHUA B BO3-
JyXe ABJAETCS ACKIOUMTENBHO CJA0KHEIM. HeKorophie cTpadsl, OCHOBHI-
BAafACh Ha CBOEM ONEITE B TeYeHHE IIPOJOJKHTEIBLHOTO BPEMeHH, paspalo-
TAJIH PEKOMEHJAINHA JONYC THMEX HOPM. OIHAKO 5T¥ HOPMEI He MOTYT OHTh
UPHHEATH /1A BCEX CiydYaeB B KauecTBe 3TAJOHOB 0e3 CyIlecTBEHHBIX Oro-
BOPOK, KacaloIMXCA MeTofa OTGOopa Mpod, cOCTAaBa IEIM H €€ JHuCIepc-
HocTd. TeM He MeHee, HeCMOTPS Ha SMIOHPHYECKMI XapakTep M OrpaHH-
YEeHHOCTh HOPM, KOTOPHIE NPpHUHATHEI B Pa3NW9YHbIX CTpPaHaXx, OHH BIOOJIHE
MOTYT CIY;KATH B KadecTBe IPAKTHIECKOT0 PYKOBOACTBA HA IYTH K TOCTH-
JKEHWI0 KOHEYHOH Iiesu: 0GeCHeYMTh MOJHOCTHIO YCTPAHEHHe ONACHOCTH
OB AJA 3[0OPOBbHA.

Hmxe npuBeneHs! HEKOTOpHE HOPMHE  3alLUICHHOCTH, HPHHSATHE
B Pa3JIHdYHBIX cTpaHaXx.

ABcrpanna

B Hoeom IO:xkHOM Yaabce KOHUEHTPAUMA NBUIM B YTOABHBIX HIZXTAX
He cuHTaeTcsi 0e30HACHOM, ec/ju cpelHee cofep;KaHMe B Hell wacTul
pasMepoM MeHee D Mk Ha 1 cu® npesbiiuaeT cleyomme BeJHTUHBI:

Coaepanne ¢cBnGoaHOIl CpeaHAAa KOHUEHTPanuA TH.TH
JABYOKHCH KPeMHHWA B MAaTEepPHH- (B HacTHOAX MeHee 5 mx
CKoii 1opoae (BKJAIKOYAA Yroib Ha 1 cm®) He Gotee

H HedTeHOCHbIE C.IAHILBI), %

Ilo 10 700

10—20 600

20—30 500

30—40 400

40—50 300

Boaee [0 200

Kanapa

B Hsebeke, rne B KavecTBe MpoGOOTOOPHUKA IIPHUMEHAETCA HOPTATHB-
HHil UMIUERHD *, JeHCTBYIOT cleqylomue JOMYCTNMHE HOPMH 3amblaeH-
HOCTH:

* Hpubop nuA onpefeseBMA 3aNbLUIEHHOCTH BO3XYyXa, NpPAMEHACMBIE B rOpHOM
npomutnterroctn CIIMA.
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CoCTaB IBUIA MEJIJHOHB YaCTHE
Ha {1 KY6. dyT *

Ceume 409% NBYOKHCH KPEeMHIS 5

5—409) ABYOKICH KpeMHHS . . 10

Hwmxe 5% /BYOKHCH KpeMHHS 50

AcbecT . . . . ..o . ... 10
TNonsiua

JlomycTuMBeie HOPMBI 3aNELIERHOCTH B YTOABHEIX maxTaXx lloapmm
clepyonge:

Cone p:ranne Copepixanne MaKCHMAJBHOE KOJAYECTE®
11OPOXRH, % yrasa, % yacTun pasmePaer 0,5—5 mn
Ha { cm?® BO3myxa
100—70 0—30 500
70—50 30—50 850
50—10 50—80 1200
10—0 90—100 1500

PaGoune MecTa KIAaCCUPHIMPYIOTCA KaK YTrOJbHEE WIH HOPONHHE
3abou. B COMHATENBHBIX CIyYaAX DPOGH HBUIM MOABEPTAIOTCH AHAIA3Y.
Hiaaccmpukanua UHIE DPOUBBOUTCA B COOTBETCTBMYA C BHINENPHBENEH-
HOH Tabauueii Ha OCHOBAHWM COMED:XaHHA B Hell HEropmodYero ocTaTKa.
Ecam onpo6oanmeM Gyfer ycTaHOBJIEHO HAJAW9HE BO B3BEINGHHON IEIIM
ABYOKHMCH KpeMHHs, TO HPUMEHSIOTCH ClEAYHIINe FOMYCTHMHEHE HODPMH

3alklJICHHOCTH:

CopepxaHiic IBYOKHCH MaxcEMaJbHOE KOJHUYECTBO
KpeMHuA B ObUIA, % paamepaMa 0,5—5 mx Ha {cM3
BO3#YXa
25 500
15—20 850
o—15 1200
5 1500

TIpubopu nis msineompo6OBaHMA TPOXOAAT MCIHTAHMA B DKCHEPH-
MeHTaJBHOH yroabHo# maxre «Bap6Gapay.

Anrana

Hwxe npumegeAnl monycTmMEe HODMH 3aNGLIEHHOCTH BO3AYyXa Ha
maxtax ABradu:

MecTo 00pa30BaHUA IILIIK KonuuecTBo YacTHn Ha 1 cm?
B amTpanmnToBeIX maxtax . . . He Gosee 650 (pasmepa-
Mu 1,0—5,0 xK)
B mpoumx yroapEEXx maxtax He Goaee 850 (pasMepa-
Mz 1,0—5,0 ux)
B woneBmx BrpaGoTkax m 3a60-
AX N0 KPeBKOHA 1Oopofe BO BCeX
YroJbHEIX MmaxTax . . . . . He Goxee 450 (pasMepa-
Mz 0,5—5,0 ux)

* 1 Ky0. gyt = 0,028 M3,
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B Hacrosiniee BpeMs B MOPAAKE ONbITA NMPHUMEHSETCHS CXE€Ma, COTIACHO
KOTOPOH paspenieHHEIMH K KCILIYATAIllM¥ CIUTAIOTCA Te paboune YIACTKH,
re NpeeabHo NOIYCTAMAs HOPMa He IpeBhimaerca Golee YeM B ONHOK
cmere u3 gecatd. IIpu sopme B 850 wacrmm ma 1 cm® 310 BEIpasuresa cae-
LYIOIIM 00pasoM:

3a00if cuuTaeTcs Pa3PEINEHHBLIM K JKCILNIYaTAIlMH, €CJH:

CPefHAA KOHIECHTPALWA M B TeUeHne OHO#i cMeHHl MeHblie 450 Ja-
crag, pasmepamu 1—5 mx Ha 1 cm® (350 A aETPAnMTOBHIX mIAxT),
MY

CPelHAA KOHIEHTPAnusA HDH KAaKIOM N3 [BYX OOCJIENOBATEIbHBIX
samepoB B 3a6oe Gyner Meabure 700 gactun pasmepamu 1—5 Mk Ha 1 cn®
(525 pus aETPALMTOBHIX OIAXT).

PaGoumit 3a00it He GyHer paspelleH K 3KCIUIyaTalUH, €CIIH:

CpeHAA KOHIEHTPaldd TbIH B TeUeHue OfHOIl cmeHH Goapme 850
gactuiy Ha 1 ca® (650 nusa amTpanmra), mIM

CPeqHAA KOHIEHTPALMSA OPH Ka3KAOM M3 ABYX NOCJIEI0BAaTEIbHHX
samepoB mpessicut 700 gactuy Ha 1 cu® (525 Aua aHTPANUTOBEIX HIAXT)s

Coenunennpie IItater Amepuru

AmepuKaHCKasA KOHQepeHINA IPABHTEIbCTBEHHHX DPa0OTHAKOB HpO-
MBIINJIeHHOH THUTHEHB YTBEePAMIA CIEAYIOIlMe HOPMHI 3albIICHHOCTE
BO3yXxa:

CocTaB IBIIH MHUAITHOHOB YacTHLO
Ha 1 Ky0. ¢pyr
Ceuimre  50% ABYOKHCH KpeMHHSA 5
5—50% IByOKHCH KpPeMHHS . . . 20
Humme 59% ABYOKHCH KpeMHIA . . 50
AcGecT . . . . . . ... u 10

IIPENOTBPAIEHAE OBPA3OBAHMA OINACHBIX KOHIIEHTPAIIHHA
IBLINA

Ha npotsasxeHun MHOIHX JIeT y9eHEe, HHKEHEDPH H [PYTHe paGOTHUKE
3ayMBBAJIACH HAJ IpoOjeMaMy Opeylpes;KaeHus 06pasoBaHnA OHAaCHIX
KOHIEHTPalMil HBUIH, ee IONABJEeHAA ¥ yaadeHasa. OCHOBEKM IJIA HpeRy-
npe;kgeHnsA o0pa30BaHHA B3BEHICHHON HBUIM ABIAETCA TAaKOH cI0Ocob
BeJeHHA TOPHHIX paGoT, IpHU KOTOPOM BHIEIAETCA MUHHMAJILHOE KOJH-
gecTBO nbLIA. HecMOTpA HA TO, YTO B 3TOM HANPABJICHHH YK€ JOCTATHYTH
0oapIIKe ycmexd, B paAfe CJydJaeB KOHIEHTPAHd B3BEINEHHOH NBIAM
ABJIAITCA IPe3MePHO BHICOKMMM, 49TO OOA3HBaeT HPOBOAMATH ONpe/eieH-
Hble MEPONPUATUA N0 NPefyHNPEeKACHUI0 NbIeo0pa3oBaHuA ¥ HOJABIe-
HHIO IIHJIH.

IlepBrIM cpencTBOM NIPEAYNPEKAEHMA W MOJABJICHHUS IHIME ABIACTCH
HIMpOKoe MCIOoJb30BaHWE BOAHL. Boxy ciemyer mpuMeHATs TakAM 06pa-
30M, YTOOK NKBLIB, OOpasyoImasacsa Hpu J06oil omepanud, OHJIA CBA3aHA
B BOJI¢ M 3a[]ePKUBAJNACH B HEl, He IMepPeXoisa BO B3BENICHHOE COCTOSHEE.
IIpuMenenne BOAH MOKeT OHITH caMoe pasHOOOGpasHOe: HAarHeTaHHe:
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B yroJbHLIE IUIACTH, CMAaYMBAaHWE PHXJKX TOPHHX TOPOJ, OpPOIIEHHE
TIIOBEPXHOCTH B30PBaHHOI IrOPHOH MacChl, YBJIasKHEHNE IIPH NepenycKax,
yOopKe u mIepeMeleHyH MOPOAL, a TAK/Ke CBASHBAHWE NHJIU B (HHIb-
tpaXx M T. I. OHAKO NpHUMeHEHlie TOJBKO OJHOH# BOAHI He BCETAa JlaeT
HOJKHBI 3QPEeKT M MOITOMY cllef[yeT NPUHUMATh MePH Mo obecIedeHuio
COOTBETCTBYIOIIETO IPOBETPUBAHMAA. BeTpeualoTes Tak:ke caydau, Halpu-
Mep B PYJAHHKAX WJIHM HIAXTAX ¢ OYeHDL BBICOKOI TeMmeparypoil mopoj
uIM HeOJaroONpHUATHHIMU YCJIOBUAMHU 3aJieraHUA MECTODOKJACHMHA, THe
HCII0Jb30BAHNE BOJHI CIeAyeT OrpaHUUMBATH;, B TAKMX ciIy4asiX K BEHTH-
JANUN NPeXBABIAIOTCSA Oojiee BriCOKHe TpeGoBanusa. B cBA3H ¢ aruM
KajKObH pabouuil 3aboil moysKeH o0ecHeYMBATHCA JOCTATOYHRIM KOJHWYIE-
CTBOM CBEJKErO BO3[AYXa /A Pas/KIKEHUA M yAaJeHUA Bceil o0pasyio-
weiicad B3BEIIEHHOH DHIH. MecTHOe IpOBeTpHBAHMWE IIPUMEHSAETCA A
0TCOCA IBIIH OT UBIe00Pa3yioMMX yCTAHOBOK, TAKUX KaK OMPOKHMIHBA-
TeJH WU APOOHMIIKM, a TAK)Ke A BEHTWIAUHM 3a00eB, HEJOCTATOYHO
ofcay;KuBaeMHX riaBHOI cTpyeil. HakoHen, cBemmii BO3gyX u Boga
MCHOJIb3YIOTCA COBMECTHO B BUJe TYyMAaHA WJIHM AUCIEPrEPOBAHHONW BOXH
OOS yJAaBAMBAHWA WIHX OCAK/IEHMA B3BElIEHHON THIM M ra3oB. Taxkmm
o0pa3oM, NONABIEHNUA THLINA MOM{HO JOCTUTHYTH C MOMOINBIO ABYX OCHOB-
HBIX CPEJCTB: BOALl M XOPOMIEro HPOBETPHUBAHMA.

OpHaKO KpoMe BOAbl M BEHTWIALUU A O0pbOH ¢ NBUIBIO IpPUMe-
HAITCA M HEKOTODHie ApYyTHe cpeacTBa. Tak, A CBA3HBAHMA OceBImei
B BHPA0OTKaX NHUIX MCHOJB3YIOTCA THTPOCKONMYHEE COJH; HHOTHA
K Boje, ymorpeGasieMoil s HOJIaBJIeHNA NBUIA, K00aBJAITCA cMavIuBa-
romue peareHTH. {7 Dpexynpe;KIeHUs B3PHIBOB YIOJBHOM IBUIA NpPHEME-
HAIOTCA WHEDPTHHIE IBUIM, HO DAacCMOTPeHUe 3TOro BOIpOca He BXOJHUT
B 3ajJayl JaHHOTO PYKOBOACTBA.

Jliis ocymecTBiIeHHs MeponpuATHH no 6opble ¢ MEIbI0 HeoOXOIMMH
pasHoo0pasHaA ammapatypa u oGOpyAOBaHME: BEHTILUIATOPH, TPYyGOmpoO-
BOABI M KOHTPOJIbHAsI ammapaTrypa; OPOCHTEJIN M TyMaHOOOpPa3oBaTeaH
Pa3NEYHEIX KOHCTPYKUMI; HarHeraTesbHHe TPYOH; OTCACKHBAIOIIHAE
ycTpoiicTBa; NPOGOOTOOPHMKYM; MMKDOCKOOHI ¥ Jipyrue npubops i
CYETHBIX METOOB; QMIBLTPH W ApPYrie NbLIEYJIaBJINBAKOIMEe YCTAHOBKH;
JaGopatopaoe oGopydoBaHuWe IS AaHAJIM30B M T. I.

Jna ynpaBieHEMs mpou3BOACTBOM HEZOCTATOYHO WMETh HEoOXOTHMEIEe
MaTepuaJasl, 000pyIoBaHUe U NPUOOPH; HY;KHH elle KBAJIU(QUITMPOBAHHEIE
KaJphl, KOTODHE MOJKHH IOJYYHUTb IOATOTOBKY, COOTBETCTBYIOUIYIO
poay mx saEATHII H podunio paGote. Kpome Toro, oGopysoBanue Bceraa
JIOKHO HAXOOATECA B XopomeM pabogeM COCTOAHHE; AJA 3TOr0 HeoGxo-
AEMO paspaboTaTh W BHEAPHTH COOTBETCTBYIOU[YIO CHCTEMY IIPOBEPKHU
IOATOTOBIEHHOCTH KAajPpOB, a Takke cayxby Hamsopa m yxopma 3a o6o-
PYROBaHEEM.

Onmakxo u 3T0r0o Majo. Hak moxasniBaer omsiT, BCe 3aHATHE HA IOA-
3eMHHX pa3paboTkax, NpoXojKe TyHHeJeHd M OTKPHITHX TOPHKIX padoTax,
JOJIKHH OTAABATH cebe SACHHIM OTYET B ONACHOCTH ILUIHA H 0Je YIaCTHSA
Kakgoro paboramomero B fese GopsOnl ¢ Helo; HEOOXOTUMO CAEIaTH BCE
BO3MO’KHOE, YTOOK 00eCHeYnTh NpU DTOM TECHOe COTpyaEmdecTBo. Ham-
Jydmue pe3yabTaTH B 0opble ¢ Nuabio OyAyT MOCTUTHYTH TOJBKO B pe-
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S8yJabTaTé NOCTOAHHHIX U IleJeHANDPABIEHHHX YCHAMA ¢ IPaBMIbHEIM
HCIOJIb30BAHAEM COOTBETCTBYIOIMX MaTePHAIBLHHX H JIOJACKHEX PecypcoB.

VxasamEme pa3HooOpasHHeE CpeACTBA, HPUHATHE HA BOOPY:;KeHHe
B mene 6Gopsbn C NHIBI — MaTepHaJbHHE pecypcH, obopynoBaHme,
MeToAH paboTH M KafpH, PacCMaTPHBAIOTCA IOCIEJ0BATEIHbHO B IPHEBO-
AEMHX HEJKE TJaBaXx.

WHorga BHCKasHBaeTCs MHEHHE, YTO PACCMATPHUBAaEMEE MHKEHEPHEHIE
IPOTHBONLLIEBEIE MEPONPUATHA HE COOTBETCTBYIOT CBOEMY HAa3HAYCHMIO
HI¥ ABIAIOTCA HedpPeKTHBHEMHA.

Heobxopumo HaNOMHETH, YTO BO MHOTMX CTPaHaX, TAe CYIECTBYET
TOpHAA IPOMHINIEHEHOCTh, HAYaJ0 MHTEHCHBHOA 6OpHON ¢ MHABIO GHIO
I0JIOKEHO TOJILKO B NOCJAeTHAE TOJIb; Pe3yJbTATH Jke ee He BCEr[a CKa-
BHIBAIOTCA HeMENJIeHHo. B KauecrBe nmpuMepa MOKHO HPHUBECTH ONHIT
OJIHOTO TOPHOPYAHOTO paioHAa, rae pa3paloTKM B MOPOKAX C BHICOKMM
Coflep/HaHHeM KBapPIEBOH IHJIH CONPOBOKAANMCH TsKENHMM 3a6oixeBa-
HHSAMHA ITHeBMOKOHWO030M GoJxbmoro xoamgecrsa roppopaboumx. Beecro-
poHEsA Gopbba ¢ muabI0 3pech Hadadach B 1934—1935 rr. PesyasTaTth
€e CKasajmch He cpasy, HO Ho mcredeHmy npuMepuo 20 JeT cpesHAs mpo-
JOJKHUTENHHOCTD MXHU3HNA FOPHOPAGOINX 3HAYUTEAHHO BO3POCJa, a YaCTOTa
3a60neBaBmMil MHEBMOKOHMO030M OHilla CBelleHa mOYTH K mymo. Hammena-
mee HMCOOJB3OBAHHME [OCTUTHYTHX HEHE 3HaHWUA M MeETONO0B GOpHGH
€ OHABIO MOT0 65 oGecmeddTs B GyAyIIeM CO3JaHHe BIOJIHE yOBJIETBO-
PHTEABLHEIX YCJAOBHH TpPyAa HpH TOPHHX paGorax moGoro mpodmius.



riABA II

BOJOCHABKEHHNE

OpHo u3 HauGo/lee pAHHAX YHOMUHAHUI 00 UCIOJTB30BAHUM BOMDI JIIA
Ipefynpe;KIeHUA NHIeBHX 3aGoseBanuil oTHocutcss K 1713 r., Korma
B AHrJIMK GbUI BHIIAH DATEHT HA MOKPHIA C0COG TOYeHHA Ha KpPEeMHEBbIX
kaMHsAX. PasHooOpasape HaGIIOfEHAA M UCCIESOBAHHAS IPOBOAMINCH
3a MCTEKIIWEe C TeX II0p IOfbl BILIOTH /0 HA49aja HACTOAMEro CTOJETHS,
Korga paspa0oTRa TPaHCBAaJbCKAX 30JOTOPYAHLIX MECTOPOKAECHHH
B IOkuoit Adpuke ¢ 1M0JIHOR 09€BHAHOCTHIO BHABMIA OHACHOCTH PaboThH
B KBapLEBLIX NOPOjiaX; 3]€Ch BOepPBhle ORIO 3aKPeIIeH0 3aKOHOM 00s3a-
TeIbHOE NMPHUMEHEeHHEe BOOH HAa BCEX TOPHHEIX paboTax.

Bona moxer ObiTh BemoabsoBaHa npu GoapmuHCTBE paloTr, BCTpeda-
ouXcs B ropHoM jesie. OHAa HaXOIUT IPUMEHEHHe N0 OYPOBBIX M B3PLIB-
HbIX paboTax, MOrpys3Ke 1 TPAHCHOPTUPOBKE HMOPOJALI M PYHABI, & TAK:Ke
B GOJIBIINECTBE IPOLECCOB JPOGJICHMSA M M3MeJIbUYeHUA HA 00OraTHTe b-
geiX adpakax u ycraHoskax. s pocrmxenusa Haubosubmei sdpderTus-
HOCTHA HEO0XOZMMO, 4TOOH BOJA HOCTOSIHHO HAXOAHIACH MO AOCTATOY-
HBIM JABJIEHNEM HA BCeX YYaCTKaX FOPHHX padoT, rae Tpebyercsa ee NmpH-
meHenne. B oTnx pesnsax pasa nposeperns 3QPeKTHBHON GOPBHOKI € DHIbIO,
KaK 3T0 TpeGyercd nmpaBuiaMu NpodMIaKTHKA HHEBMOKOHNO032a, KaMKAOMY
FOPHOMY NPEANPHATAI0 HEOOXOTUMO Pa3paboTaTh THIATEJbHO HPOAYMAaH-
HBIT IVIAH paclupeeNTeNbHON CeTH MAXTHOTO BOJAOCHAOKeHWA U 3aTeM
BHEADHUTH €ro B /RU3Hb M 00ecHeduTh HOPMaJbHOe PYHKIHOHHMPOBAHME
BCeit cetH.

NCTOYHHKA BOJOCHABXEHHSA

Bopa nas menonb3opaHuA B rOPHHIX paGoTax MosKeT OMTH MOJydeHa
u3 j1060oro ncrounura. K TakuM HCTOUHAKAM OTHOCATCA: BOJOCHAOReHHe
M3 ceTH 00MEro noap30BaHNA (€CIH TAKOBAS UMEETCA), IPUMEeHEeHHEe BOIL,
3anpy)KeHHOH CHelMaJbHBIMM INIOTHHAMH, UCHOJb30BaHMe Ne6uTa BoJO-
HOCHBLIX TPEIIMH B FOPHBIX HOPOJaX HJIM J060e COUeTaHHE ITHX HCTOY-
HHKOB. B HEeKOTOpLIX cIydasx, KOTJa s YAOBJIETBOPEHUA HOPMAJbHOH
moTpe0HOCTI B BOJE €CTeCTBEHHHIl IPUTOK ee OKA3bIBAETCA HEeJ0CTaTOdY-
HBIM, MO{HO OPraHU30BATh BHYTPUINAXTHYIO PEIHPKYIANUI0 BOJAH C HC-
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M0Jb30BaHNEM OCAINTEJNbHKX YCTPOHCTB MM (UIBTPOB, KPATKOE OIMCA-
HAE KOTOPHX OPABOAUTCA HIKe. Bribop Toro niau vEOTO, A¥60 HECKOIBKIX
MCTOTHHKOB BOZOCHAGKeHNA PEHIAIOT B OCHOBHOM YKOHOMUYEeCKHe c006pa-
JKeHHUsA ¢ YIeTOM CYCTEMH MIAXTHOTO BOJOOTIMBA M HACOCHOrO X03AMCTRa.

KAYECTBO BOJbI

Yncrora BOAH, NpEMeHsieMON HJiA GOPBON ¢ MLIJIbI, MMEET IepBO-
CTelleHHOe 3HAUEHHE. 37eCh YMECTHH HEKOTOPHIE 3aMeUAHMA IO CYMECTRY
HCOOJb30BAHUA PYAHEWYHON BOAL LTI TOJABICHMA UHIH, DOCKOJIBRY
TaKkas BOKA MOKET COAepPsKaTh B BHge IpuMeceil (oJbImoe KOJIMYECTBO
HMEHHO TOH NEUIIN, KA GopbOBL ¢ KOTOPOU TpeHA3HAYEHH IPOBOIMEIE
MEePONPHUATASA; eCJU TAaKad BOJa HPOXOMUT depe3 OPOCHTE M, TYMaHoOOpa-
30Barey, OypuiIbHHE MOJOTKH HW TOMY HOXOOHEIE YCTDOMCTBA, TO
B pPe3yabTaTe BEICBOOO/KICHHMA IPU HTOM MeJbUailiiuX TACTHII IBLIM B IHC-
IePCHOM BHIe OHH CTAHOBATCHA OHNACHHIMU I 3X0pPOBbA. Kpome toro,
HajJlnuge B BOJe TMOCTOPOHHUX HpPHMecell MOJKeT HPHBECTH K 3aCOPEHHI0
$OpCYHOK Wi pacHoeanTeaeid, cEMKAA UX dpPexrusHocTs. Ipn Mcmonsn-
30BaHOH YHCTOIl IOBEPXHOCTHOH BOJHI 9TH OHACHBIE SRBJIEHNS MOTYT OLITH
ycTpaHeHH M oTmamaeT HeobxommMocTh duaprpanmu. Boaee Toro, xop-
po3usa TpyGONpPOBOIOB B 3TOM CJyiae 3HAUNTEIbLHO YMEHBINUTCS, a BO3-
MOJKHOCTh 3acopeHHs (OpcyHOK OyHeT Majo BepOATHOIL.

IMaxTHAs BORA HPH COOPIKOCHOBEHUM C IMPHTOM WIW JPYyrAMM
MHAHEPAIAMA MOKET CTATh KACIOTHOM B IIPH OTCYTCTBHY HO/KHON OIMCTKA
BHIBBATHh CIIBHYI0 KOPPo3uio B TpybompoBogax, OypHIBHHX MOJOTKAX
¥ B APYIOM 000pDYHOBaHUN, B KOTOPHX OHa OyneT mpuMeHeHA.

B zawrmiouenme ciegyer OTMeTHTb, YTO XOTA BoOHa, IPUMeHseMafd
I YAABIHBAHAA DOBUIK, ¥ He yuoTpebisercsa KaKk NUTheBasg, TeM He Me-
Hee oHAa He JA0KHA OHTHh dpeaMepHO 0aKTepHaJibHO 3arpA3HEHHOM.

OYNCTKA TMAXTHOH BOJbI

B cayuae seoGXoqEMOCTE HCOONB30BAHAA MAXTHONX BOAH MJA HOLa-
BIEHAA THUIA OHA HAKAUMBAETCH B COOTBETCTBEHHO pPAaCHOJIOKeHHBIE
maxTtase BogocGopHuku. Ilociie aroro ona nogsepraeTca oUucTKE MOCPEN-
CTBOM OCAfUTEIBHHX ycrpoiicTB miau ¢unbrpoB. Ha puec. 3 msobpaken
OTCTOMHEMK ¢ mponyckuoid cmocobHocThio 45 000 4 Bogm B wac. OumcTKA
IPOM3BOAUTCA IIyTeM HPONMYCKAHY S BOAEI ePE3 ¢lI0H MeCKa M CMBIBA OTCTO-
ABIIErocA WA WMEpe3 mIIaMoOBYIO TPyOy.

Bre 3aBHCHMOCTH OT TOr0, KaK HPOM3BOJUTCA OYHCTKA — OTCTAHWBa-
HEeM UM QuapTpanmeil, HeoGXONMM CTPOTHHl KOHTPONL 33 KaueCTBOM
OYMIMEHHOM BOXH JJIsI MOJiep;Kanns B Hell TpeOyeMoil cTeleHH OYHCTKM.
JLas 3TOTO cHCTeMATHIECKM JMOJGKHB MpoBoguThes orbopw npod. Comep-
JKaHMe MeXaHHYeCKHX IpuMeceil B HMCIONB3yeMOHl maXTHOM BOXe He
MOJKHO TpeBHMAaTh 8 MItH. gactun Ha 1 e¢x®, Kar o970 ompegendercs
moacuerom mpu Merosie «[nyGokoit kameps» (cM. mpmitoskenue 1); B cay-
9ae MCHOJNb30BaHYUA B KadecTBe NUTHEBOM BOJH Comep:kaHuwe B Hell ac-
THL IpuMeceit He A0IKHO npepnmarth 1,5 mum. ma 1 cu®. Ilpm atom,
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€CTECTBEHHO, IPOBOAATCA TAK:ke MONOJHHTEIbHOE ONMPOGOBaH¥ME M HPO-
BEPKAa €€ B OTHOIICHMH NPUTOMHOCTH s THUThHA.

HucnorsocTs BOABI Tak:Ke HOWKHA OBITH HPEAMETOM IIOCTOSAHHOTO
KOHTPOJA; B ciIydae Heo0XOqUMOCTH [00aBAAIOTCA HelATpaiusyomue
peareHTbi, YTOObl KHUCHOTHOCTh HE NPEBHLINANA MONYCTHMHIX BeJWdHH.
B GonpmuHcTBe crydaes snadenue pH nmopsara 5—6 canraercsa ygosae-
tTeopuTeabHsM. HanbGonee pacnpocTpanensniM HeHTPAIN3YIOIMKUM peares-
TOM JUJIA 9TOH LeJIM CJIYKUT M3BECTh, 00BIUHO [lemeBas, JeTKO JOCTYNHAN
H mpoctas B oOpameHnn. OJHAKO NpUMEHEHWE U3BECTH MOKET WHOTZA
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Prc. 3. Mpomonbumii paspes ¢UABTPYIOMEro CI0A (WuTaM BHMEIBaeTcs depes Tpyly
Ha YPOBHE CJOA IecKa):

1 — rayxoit ¢gnasen; 2 — mocTymawilaa Bola, pasGpbiarmBaeMas u3 meneit Tpybsl d = 15 cm;
3 — YPOBeHb CJIOA NecKa; 4 — BOBNYIHO-BOIAHLEe (POPCYHKH INIA OYMCTKHM TeCKa; § — TOHKHH
TOBEPXHOCTHHIMN Ciiolt 6eToHa Bhime TPyO, 9epes KOTOPHH NPOX0OAAT (OPCYHKA; 6 — BO3AYLIHAA
TpYy0a d = 7,5 cMm; 7 — oTBEpCTHE IS BHINYCKA OTQUABTPORAHHON ROAB HA HIYKHEM KOHOE COOM-
pawpilero Karajga d = 15 cm; § — cobupawiuil KaHan mUpHIoil 60 cx |1 BeIcOTOMH 90 cM; 9 — BONA-

Hasa Tpy6a nuA ouncTkm ¢uubTpa d = 7.5 cM; 10 — Tpyba ¢ NpopesAMM CHM3Y IJif IIOJAY4 OT-
$bAnbTPOBAHKOI BOAB B KaHANd d = 7.3 cat; 11 — mutamoiaa Tpy6a d = 20 cu

NpUBECTH K 00pa30BaHMIO B TPYOONPOBOJAaX TPYAHOYIAJAEMBIX OCA{KOB;
B 9THX CAYyJaAX NPHAXOAUTCA HPHOEraTh K ApyruM peareHTaM MM UCIIOIb-
30BaTh CBEKYI0 BOJY N3 HOBEPXHOCTHHIX MCTOIHUKOB.

Or6op npod

Texymuni 0o160p Mpo0 MaxXTHON BOAB AJA aHAJAW3A HA KUCIOTHOCTH
¥ coflep/KaHue B Heil MeXaHWYeCKHX IMpPUMeceil BIOJHE MOKeT ObITh JI0Be-
PeH JWIaM, OTBETCTBeHHLIM 33 BeHTAIAIMIO ¥ KOHTPOJIb COCTOAHM S 3AMK--
JIEHHOCTH DYFHHMKA WM mMaxTe. Pa6ora sra Hecao)KHas M He mpencTa-
BJAfeT HAKAKUX OCOOBIX TPYMHOCTEH JJIA YKA3AaHHBIX JUL.

O160p npob noJKeH NMPOM3BONUTHCA B IYHKTAX, XapaKTEePHEIX MJsA
DAHHBIX PyAHMKOB My maxT. OOBYHO CYUTAETCA AOCTATOYHLIM B3ATHE
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Pa30BHX, OHOBPEMEHHHX IIP06, XOTA cieAyeT IPEeXycMOTpeTh U oT6op
KaNeJbHHX IPo0 B NPONOJIKeHME [ANUTENHHOTO BPEMEHW, ECIH 3TO
oxaskerca HeobxonuMuM. Jl1s 5T0# 1R cAeAyeT HCIOIB30BATH GYTHIIKK
73 IPO3PAayHOro CTEKJIa ¢ PE3WHOBHIMU IPOOKAMH.

Ot6op npo6 mHMTHEBOH BONBL OCYMECTBIAAETCS PabOTHHKAMH COOTBET-
cTBylomuX Jaboparopuil B CTEPUAN3OBAHHYIO TIOCYAY.

ITopcyer wacrmy B npoGax

Ilas ompenesteHna KOJIMUeCTBA 9JaCTHI, OHNACHBIX IIpuMeceir B mpobe
Bojsl Ouim pa3paboTaE MpocToit cmocol, Ha3BaHHBIN MeTOHOM TayGoKOHM
ageiikn. B ray6okoit sveiike NpexcTaBUTeNbHAA YACTh MPOGE, K KOTOPOH
mobaBisieTcs KHCIOTA, MCCIAETyeTcs IO MHUKPOCKOIOM B 3aTEMHEHHOM
noae. Yucso gacTui Ha KyOUIECKHl CAHTUMETD B HaYaJbHOM npobe onpe-
Jensercs 3aTeM IyTeM HIPUMEHEHWs COOTBETCTBYIOWEro Koaddmuuenrta
YMHOKEHHA.

Jpyrre MeTORH BRIOYAIOT HCIOJb30BaHWE Pa3sHOOOpPa3HBIX THIOB
HedelnoMeTpoB, PACCYATAHHEIX HA BHU3YaJbHHE CPABHEHMA, WM (OTO-
3JEKTPUYECKNX TPHOOPOB, KOTOPHE MOryT OBITH TpPajiyupoOBaHHl Kis
IIOJTy9eHNs NPAMBIX OTCYETOB COfieP/KaHMA 4YaCTHI[ B HIAXTHOM Boje.

KOJINYECTBO BOJbI

HonmgecTBo BOAs, HEOGXOQUMON MJA TIONABIEHWA NBIIU, 3aBHCUT
OT ycioBRil TOPHHX PaboT: PU3MUYECKUX CBOMCTB NOPOX WM MUHEDPAJOB,
TafleHAs KU WM IIaCTOB, KOJIMYIECTBA MMEIEeics BOAk, YPOBHI MexXa-
HHU3aOHM, KOJIUYECTBA OYPHIABHEIX MOJOTKOB W APYTHMX MOuo6HLIX ycTa-
HOBOK B SKCIIYAaTAUWH, aTMOCPEPHHX YCIOBHMEl M THIIOB NPMMEHAEMBIX
HbLIEYTaBIABAIOMEAX ycTpoiicTB. Tak, HanpuMep, IpUMeHenlie PUIHTPOR
B MYHKTaX IEPErpy3Kd PYAH CHMOKAeT HOTPeGHOCTH B Boje Giaromaps
YCTpPaHEeHRHIO HeoOXO{UMOCTH MCIOJIb30BAHUA 3[ieCh TyMaHOoOpa3oBareseii
VIV OPOCHTENeH.

CpeniHee KoimuecTBO BOXH IIPH Ppaforax mo Kpemkoil mopoje cocra-
Basier 180—270 « Ha 1 m go6biay, XOTs HEKOTOPHE TOPHBIE NPENNPUATHSA
TIPMBOJAT B OTYETaX HPPH, B TPH Pasa NpeBbIIAIOMKe YKa3aHHbIHA BhIIe
pacxopi. ITO BH3HIBAET IIPEANONOKEHNE 0 HANNYUN B NOJOOGHKIX Caydasx
00NBMIOro KOMMIECTBA yTedeK B MaJioddPeKTHBHOTO KOHTpONA. B yroas-
HHX [HAXTaX HCHOJL30BaHME BOAH A MOJABIEHWS WIH yJIaBIMBAHUA
TIBLIM 3aBHCHUT MPEsK/ie BCETO OT MPHHATOTO METOfa Pa3paboTKM, MpHIeM
¥ 3[ech pacder HOTPeOHOTO KOJHMYECTBA BONBI B KAKIOM OTAENbHOM CIY-
4ae MOJDKEH INPOM3BOJMTLCH C YIeTOM KOHKDETHHIX YCHOBHil pabOTHL.
Hanpumep, npu 3apy6xe yris ¢ opomienueM norpefHoe KOJImIecTBO BOIHI
coctaBasger or 11 mo 38« na 1 » aauEer 3a6osa. Harmeranme Boasl
B naact rpebyer ot 5 0 14 4 Ha 1m pobGmiroro yrasa. Cuenyer rak:ke
Y9UTHBATH PACXOM BOABI Ha MOKpoe OypeHue H OpomeHHe OPH rpoxo-
YeHWN.
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JABIEHHAE BOJIbI

MoTpeGuoe naBaeHvie BONH 3aBHCAT OT THIA IPEMEHAeMOro B IIaXTe
o6opynosasusa. Hak mpaBmwio, HpH HOPUMeHEHHH BOAHL JJIA OPOIIEHUSH
¥ CMEBIBA CTATWYECKOE JABJEHNE ee Ha BHIXOJHOM KOHIe TPYOH HOJKHO
Oouith He Menee 2 kl'/em?. JlaBnenme BOAW ANA OYyPHABHEIX MOJOTKOB
6yneT MEHATLCA B 3ABHCHMOCTH 0T Pa3sMepOB M KOHCTPYKIHMHK HWHCTPY-
MEeHTa, HO B OOJBIMIUHCTBE CJYYaeB OHO COCTARBJSET BeIWIUHY HOPAAKA
2—3.5 kI'/cH?.

Jlna nommepsasaHMAa Ha paGoynx MecTax HeoOX0oJUMOro NABJIEHHA
Ha DOBEPXHOCTH HOT:KHA OBITH 060PYyNOBaHA COOTBETCTBYIOI A €MKOCTh.

1

Puc. 4. Ionmepeynniii pa3pe3 HAKAOHHOTO NIAXTHOTO CTBOJA ¢ 0003HAYEHMEM Ha HeM
BOJOCHAOMKEHAA H BOROCOOPHUKOB:

1 — nHEBHAA MOBEPXHOCTH, £ — HACOCH M OTCTOMHANK, 3 — TAABHBIN BOIOCOODPHEKK (eMKOCTHIO

H4 OFHH CYTKHM); 4 — BOAOCOCOPHMKH, Clly)kalile JJA YMeHbIIeHUA Hanopa (HaBJICHUA) BOJNI,

OTHAYHBAEMOM ¢ HIMKHAX ropu3oHToB. TIPK nogade BOXLI OT KayKIOro M3MEeHAIOMEr0 NaBJieEne Boao-

cOOpHHUKA ONWH rOPM3OHT NPONYCKAeTCA H BOJa NOoDAJACT K CIAENYOHmHMM ABYM, PABHO KaK R K

chaeaywineMy BOJOCOOPHIKY, Yepe3 MOIJIABKOBHIM KiallaH. PaccTodHlie 10 BCPTAKAJNHE MEKIY
TOPHM3OHTAME NPUOAU3ATENbHO 4Ll M

Ilpn Gonbuioi rayGuHe maxThl, MOrymeil BH3BATH N30 TOYHOE JlaBICHHE
B CETH, €MKOCTH JiJIfi BOJH JOJIMCHBI COOPY)KaThCA B CaMOH INAXTe HA
COOTBETCTRYIOmMUX ropusontax. Ilpu paspaboTke KpyTomagalommero pyn-
HOTO TeJa AOKHBI ObITh YCTAHOBJIEHH IIEPEMbIYKH HJIH BORXOCOODHUKH,
pacmosioskeHHBIE Yepe3 OnpesesieHHbe NHTEPBAJE C TeM, 9TOOH BO BCeH
BOJIONIPOBOJHOM CeTH NOAfep:KuBainoch 0ojee wiam MeHee NOCTOAHHOE
JlaBJeHUe.

Ha puc. 4 uzoGpaskeHo ycTpoiicTBo, NpuMeHseMoe NPH pas3pafoTke
HAaKJIOHHOIO pyaHOro Texa (30—50°), HO OHO 0CcTaeTCA B OCHOBHOM TaKUM
’Ke U OpH pas3paldoTKe MecTOpPOKAeHUil ¢ Oojiee HOJOTHM HUIH KPYTHIM
IajleHleM, a TAKMEe [P MPOXOJIKe BEePTUKaJIbHBIX M HAKJOHHEX MIAXT-
HBIX CTBOJIOB. I 1aBHasi eMROCTH 20HA COJeP/KATH JOCTATOYHOE KOJIH-
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YeCTBO UMCTOH BOAHM AJNA HOJAYHM ee B MAXTY WIM Ha obGCay;KuUBaeMbli
Y4aCTOK He MeHee 4eM Ha OJUH pabouumil feHb.

BopocbopruKE pacmojgaraiorcsi TakaMm o6GpasoM, urobel paboumii
HANOpP COCTABJIAN OKOJXO 8 M; OHE JOJIKHE OHITH 060PYMOBAaHEL COOTBET-
CTBYIOMMMHI IONJABKOBHMH KjamaHamu, olecueumBanomumyu 00ibmyro
HoJady BONH, 4eM ee MAaKCHUMalbHHiEA pacxox. ITEM OymeT CHEKeHA
BepOATHOCTh IONMaJlaHUA BO3JyXa B ceTb TPpybGompoBoja um obpasoBaHASA
BO3AYMHHIX MENTKOB, KOTOPHE, DoNajfasa B GypuiabHbe MOJOTKH ¥ mpodee
oGopynoBaHne, MOTYT MPABECTH K BOSHAKHOBEHMIO ONACHBIX KOHIEHTpA-
O B3BEINEHHOM IIHLIM.

TPYBOIPOBOJIbI

JuaMerp TpyO BOJIOTIPOBOAHOII ceTu cienyeT BHIGHpPATh, MCXOASA M3
pacdeTa copasMepHOl NOJAYM BOAHI IO BCeM BhipaboTKaM, BILIOTH A0
caMBIX YJAJEeHHHX YYaCTKOB, YTOOH Be3[e MMETh [{OCTATOUHOE KOJM-
gecTBO BOfsl. [{mamerp TpyO MOJKEH ONpefeNATHCA C YIETOM PACCTOSHUM
B BHPa0OTKaX W MAaKCHMAaJbHO BO3MOKHOTrO ob6beMa BHIIOJHEHHS pabor
Ha Pa3jidYHHX yYacTKaxX; KaK IPaBWJO, [HAMETP MAruCTPAJIbHBIX TPYO
noJsKeH OHTHh He MeHee 15 cm, a muamerp OTBOLHBIX TPYO, Bemymux
K OoTHedbHEM pabouuM 3a60sAM, He MeHee S CM.

Boponposoguas ceTh /10MKHA OHTH 0GOPYA0BaHA JOCTATOYHEIM KOJIM-
4ecTBOM KpaHOB M narpy6koB. Kpamaw neo6xomums npu 6oppbe ¢ mosxa-
PaMu — B TO# CBA3SH MMETH BOAY B JOCTATOYHOM KoJmMdecTBe HpHoOpe-
TaeT Ba)KHOE 3HAUYEHWE, TOIAA KaKk NmaTpyOru 6yayT HeoOXomuMH BO BeceX
BeHTWIARUOHHKX IITPEKaX M [PYTMX NYHKTAX, YAAJeHHHX OT FJIaBHOMH
BHIPaGOTKH, B KOTOPHX MOKET BOBHMKHYTH HOTPEOHOCTH B HpOBEJleHUH
PeMORTHHX miau MHHX pabor. Ha 510 mociennee 06cTosATeILCTBO 9ACTO HE
0o0pamanT A0/KHOrO BHAMAHMA, TAK KaK yKa3aHHbie PaboTH 3a4acTyio
HOCAT BPeMEHHBIM XapaxkTep M MepoupaATus no 6oprbe ¢ o6pasyomeica
OBIbI0 He npoBofsrca. llarpybxm [osiKHBL yCTaBaBIMBATHCA TIPH-
MepuO uepe3 30 M; OpH 3TOM oTHagaeT HeoOGXOHUMOCTH NPHMEHEHHUS
9pe3MepHO JJMMHHBIX LIJIAHTOB.

OpenM n3 HOBeMmMX YCOBEPHICHCTBOBAaHMII sBUIAch Ppa3paboTka
KOHCTPYKIUU THOKUX TpyOOUPOBOHOB, M3rOTOBIEHHHIX M3 PE3UHBI
H MeTaJLIa, AJIA 10Aa9M BOAE OT MarucTpaibHEX TPY6 K pabounm 3aGoam.
Iti TpyOH YHOGHH mpu ycTaHOBKe M 6o:1ee rEOKW B MPHMEHEHMM, 9eM
OOGHITHEIE JKECTKME TPYOHL.

BCIIOMOT'ATEJIBHBIE HACOCBI

BuBalor caygad, Korna npu npoBefeHUN BOCXOZAMuUX paboT B oTHa-
XeHHHIX yJaCTKaX BHIPAOOTKM MMewIeecs CTaTHYECKoe JlaBJeHHe OKa3hl-
BaeTCA HEJOCTATOUHHIM, 9TO0H 00ecHeunTh NOKa4Yy COOTBETETBYIOMIETO
KOJHYeCTBa BOAH ;17151 Oypenusa 8 3aboe. B Takux caydasx npuMeHAOTCA
THeBMAaTHYECKHe jiuadparMOBhIE HACOCHI, COEAMHEHHBIE CO CTAIIMOHAPHBIM
pesepByapoM, jas ofecmeueHus Nofaud HeoOXOAHMOT0 KOJIMdYecTBa
BOJH.
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OEPEJABHARHBIE HMHCTEPHBI

Ecim nouemy-1m60 nDofxIo0IeHENe OTAJIeHHOTO YIACTKA K MarucTpaib-
HOMY BONOIPOBOAY HEBO3MOKHO, TO OJA4a BOAKL O], COOTBETCTBYIONIEM
JlaBJicHMEeM HA JAHHHN YYACTOK OCYNIECTBIIAETCH ¢ NOMOINBIO IEPeBHK-
Holl quctepus. Taxkad nucrepHa MosKeT 00eCHEINTH MOAATY HOCTATOYHOTO
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Prc. 5. Ilacrepra miis mogauw BOAH IOX
JiaBJIeHHEeM

1 — CMOTPOBHE OTBEPCTHA; 2 —BOJSTHAA IACTEP-
H4; 3 — BOYCKHO# BeHTANHb IJ1A BOAM; 4 -—BHIIY~
CKHO# BEHTHJIb AN BOAN; 5-— BO3MYIUHBIY IpENo-
XPAHUTEJNbHRI KaNlaH; 6 — NpefOXPaHUTeNAbHN K
KJIamaH; 7 — MaHOMeTD; & — DPeryjaaATrop nas-
JIeHAdA; 9 — ABYXXONOBHM KpamR; 10 — pery-
JHAPOBOYHAEIN KnanaH OENMEAPA; 11 — IDE-
JMHAPH CHATOrO BO3AyXa

KOJIMYeCTBa BOAH BO BpeMa OypeHHsA; BeoOXOmMoe IpH 3TOM JaBie”
HHe BOJH CO3JaeTCHA NyTeM HOAKJIIOYEHHA K CeTH C)KaTOro BO3ZyXa.

N3o6paskennne Ha puc. 5 HCTEPHH MOTYT GHTH mpmoGpeTeRH MIM
HOCTPOEHH B MACTEPCKHX IPEeAUDPHATAA; OHH MOTYT GHTH CKOHCTPYHPO-
BaHH HA 00BEM BOJH, MOCTATOYHBIA AasA OypeHHA HMOJHOrO KOMILIEKTA
mnypos. B Tex caysasx, KOorga nogaga c;KaToro BO3AYXa M3 CeTH HEBO3-
MOJKHA, IECTEPHH MOTYyT OHTH CHa0eHH OGaJIOHAMH CHKATOTO BO3-
Ayxa.
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CMAYHBAIOU[UE PEATEHTHI (JOBABKH)

B cuay cBOEro OTHOCHTENBHO BHICOKOTO IOBEPXHOCTHOTO HATHAKEHHUS
BOJA He #ABJAeTCA O0CO0EHHO XOPOIIMM CMaYMBAION[AM CpPeJCTBOM.
IToatoMy Bce GoubUIe BHUMAHUSA YAeAA€TCA HCIOJb30BAHNIO B 3TUX LENAX
RHUJKOCTeil, 00Jaa0MUX 3HAYUTEABHO (0Jee HU3KMM IOBEPXHOCTHHLIM
HATAMKEeHUeM; K HEUM OTHOCSHTCS PACTBOPHL TAK HA3LIBAEMKX IOBEPXHOCTHO
AKTUBHBIX BeHIECTB — CMAYMBAIOMUX peareHToB (zo0aBOK).

B cunenuansHoil AuTepatype B pasHbiX CTPAHAX BONPOC O NPUMEHEHUHU
cMaguMBamux nobaBok Aaa GopbOB ¢ HBJIBI0 B TOPHEIX paoTax Bce
eme OCTaeTCA DpeAMeTOM MHOTOJYHMCIEHHHWX JHCKyccull. Paznuganie
HAYYHO-MCCJIe0BaTeIbCKHE M ONBITHO-UCCIe0BATE]bCKEE OPraHW3aIui,
3aHHMMAaONIuecss pa3paboTKoil WM HPoBePKOil 3PPEeKTUBHOCTH MepPOIPHUA-
THiE 10 Gopble ¢ MBJIBI0, BHICKABHBAIUCH 34 M HPOTHB HMCIOAb30BAHUA
CMauMBaIuX A00aBOK [Js YKa3aHHOH Ienu.

CmauuBaouue 700aBKM, NCHOJb3yeMbie B TOPHLEIX PafoTax, JOMKHBL
061aaTh CJAeIyIOIWUME CBOUCTBAMMU:

He JOJUKHBHL OBTH BPEAHLIMHU [JA OPraHOB ABIXAaHMA MWW KOKHEIX
TIOKPOBOB;

CMauMBAIONIAA CIOCOGHOCTh HX JOJ/KHA OBITh 3HAYATENHHO BhIIe,
YeM y YUCTOI BOJKI;

CTOMMOCTh HMX He JOJ:KXHa ObITh YpesMepHO BHICOKOIi;

He [OJKHB CIOCOOCTBOBATH CAMOBO3TOPAHMIO YIJIA;

JOJKHBL OBITh YCTOHYMBHIMM KaK B KOHIEHTPHPOBAHHOM, TAK ¥ B pas-
GaBJeHHOM Buje;

JOJKHBL 06Jierd4aTh MOABJICHHUE IILLINA;

He JOJKHBL OBITH BpPEAHBIMYU A JIOO0T0 MeTaJLIypru4ecKoro MJIH
MOKPOT0 000raTUTEIHHOTO IPOIecca.

CmaguBamomue J06aBKH [JOJGKHB BBOJMTHCA C IIOMOIIbI0 [03aTCpa,
KOTOpHIH o0ecrmequT TpedyeMylo KpemocTbh pacTBOpa HPH BCEX YCJIOBMAX
paboThI.

OpHoit 113 NPUIMH O0TKA3a OT MCHOJbH30BAHMA CMAYMBAIOIIUX K00ABOK
ABJAETCA UX OTPUIATEJbHOE BIUAHME Ha 30poBbe pabounx. Hanpumep,
IpU NpPUMeHeHHMH HX B OPOCHUTENAX OTMedaldch Takdme 6oJe3HEHHNHIE
AABJIeHAA, KaK roJoBHbe (Gonu m Kamexs. [loaToMy mepen BHeqpeRmeM
B HPAKTMKY NOA3eMHEIX Pa0OT OHM JAOKHBI NPOMTH MCOEITAHAA B COOT-
BETCTBYIOIMX YYPE:KASHUAX, HAPAMEP B MHCTUTYTAaX 3APaBOOXPaHEHHA.
Ouenp Ba/KHO, 9TODBI TaKHMe CPEJCTBA He JIeACTBOBAJAM Ha KOKY, XOTA
6OJbUIMHCTBO MMEIOMUXCSA U3 HUX YiKe YHAOBICTBOPHAET 3TOMY TPeGOBaAHHMIO.

MHoroguciieHHBE HCHHTAEMA CMAYMBAIOMUX JO00ABOK IPOBOAHUINCH
B JaboparopHHX H HNPOUW3BOACTBEHHHIX YCJIOBHAX IMaxT. B HeKOTOpHIX
clIydasXx ObuIM HONYyYeHH OT3LIBHI O ONAarONPHATHHX peE3yJbTaTaX,
TOTAA 'KAK B APYTHX coolmasock, 9T0 Gosbmee cHM:;KeHWe meLIeobpa-
30BaHUA OBIO JOCTUTHYTO NPH MPUMEHEHHAN YuCTON Bogsl. 1IporuBopeqn-
BHE MHeHHsA BHCKA3bIBAJIUCh TAKKE M IIPH OlEeHKe 3PPeKTHBHOCTH ITHX
l06aBOK IIpM HATHETAHUU BOLHI B YTOJBHBIE ILIACTHI.

B cBete HaKOHmJEHHOr0 HbIHE ONBLITA MCHOJb30BAHHE CMAYMBAIOIIMX
J00aBOK He MOjKeT GhiTh PEKOMEHIOBAHO [.IA NOJaBJeHHA B3BEMEHHOM
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ILJIM OPOCHTENSIMA MAH TYyMaHOOGpa3oBaTelsMU INPU HATHETAHWM BOJH
B IJIACT, CMauMBaHWA OHJIM OpH OypoBhiX paboTax, NHeBMATHYECKOH
3aKIAKe W TOMY HOJOGHRIX omepamusAx, CBABAHAHX ¢ obpasoBaHueM
uryin. Wcnons30BaHue UX B JalbHelimeM GyJer 3aBUCeTh OT Pe3yJIbTaTOB
M3BICKAHWIA, KOTOPHIE HHIHE IMPOBOJATCA B HCCASMOBATEABCKUX yUpesKie-
HEAX BO BCEM MYDE.

OpHaKO MCHOJAb30BaHWE IOAXOQAMIMX CMAYMBAIGUX A0GaBOK s
CBABHIBAHMA OCEBIIEH NN YiKe Teeph MPU3HAHO HOJE3HHIM, M B HACTOA-
Tee BpeMs OHM NPHMEHAIOTCA [Id HTOH [eJId HA MHOTHX PYJHHKAX.
B sToM mpomecce xapaKkTepHOe CBOHCTBO CMad4MBAMKUY A00aBOK — HX
Croco6HOCTh CHMIKATh IOBEPXHOCTHOE HATSAKEHHEe — OKA3EIBAETCA 0CO-
Oemnpo nesHrM. Onucanue JaHHOrO mponecca gaerca B riaase X1I.



TIIABA III

OPUMEHEHUE BOAblI OJA NPEAYNPERIEHHA
BOSHMRHOBEHUA N IIOJABJEHUA NbIIA

Ba:xunoe 3HadeHHe BOAH KaK CpeicTBA GOPHOH ¢ NMHLIBIO GBHUIO yiie
0TMeyeHO Beime; B riase Il Guuim mpusefieRs ceefieHEA 06 MCTOUHHKAX
BOJOCHAO/KEHHA M I0OJade BOAKL K PAB3JIMYHEIM YIAaCTKaM TFOPHHX pabor,
TZie IMeeTCA B Hell HOoTpeOHOCTh. BasKHO TaKkiKe MOJYEePKHEYTD, 9YTO HCHOJb-
30BaHUE BOXH TPeGyeT CTPOroro KOHTPOJA: IPAMEHATEL ee clefyeT TaM,
Ife 3TO faeT HaWJydYmue Pe3yJbTATH, He JOMYCKasa 0eCcCHCTEMHOrO HC-
TOJIb30BAHUA €€ II0 BCeM BHPAGOTKAM M YCTPAHAA HCTOYHMKH HOTEPh.
B HexoTOpHIX ClIydYadX dWpe3MepHOe MCIOJH30BAHHE BOJLI MOKeT Hebia-
TONPHATHO OTPA3UTHCA HA YCIOBUAX 3aIeTaHUs MECTOPOK/EHHU S, 4 B IMaX~-
TaX W PYAHUKAX C BHCOKON TeMIIepaTypod IOPOJK OHO MOKET CO3[ATh
0oYeHb OOJBIYI0 BIAKHOCTP H B pe3yibTraTe — HeGIArompaATHHE
YCIOBHA B OKpyskalomeil cpefe. Hpome Toro, m B MetaniayprageckoMm
mepejielle HEKOTOPHIX PYI MOTYT BCTPETHUTHCS CepPhe3HHE 3aTPYyLHEHHSA,
BHI3BaHHHE HAJW4YNeM U3IHIOIHEI0 CONEP/KAHUA BJAard B MCXOXHOM
mporykre. Bo Bcex ciydasx MerogMuecKM TIATeJAbHO HPOpPaGOTaAaHHEA
IJIaH NPAMEHEHHS BOJH JOJsKeH OHTH JOBeNeH A0 CO3HAHHA PaboIHX.
Bamno Tarixe, 9T06H MexaHMYeCKas ciayk0a OCymecTBIsAIa Hemocpes-
CTBEHHHH H [eHCTBeHHHH KOHTPOAb 3a 3PPEeKTHBHLIM CHAGKEHHEM
BOOM.

B orux messax Ownum paspaboTaHs KOHCTPYKLMM PasHOOOPA3HHX
MAaIIFEH ¥ anOapaToB Aid Haubosee 3¢QPeKTHBHOTO MCHONb30BAHUA BOMIH
B Ipoijecce OTHEJbHHX ONepPaluii, TAKUX Kak OypeHne, nogpyOKa u T. f.,
¢ y4eroM cmemuuKu Kakpoil m3 mux. OgHAKO Ha Pa3iMYHBIX CTATAAX
mOJ3eMHBIX PaGoT BOJA MOKeT NPUMEHATHCA PasidIHHM 00pasoM, U Jud
3TOro TpeOywTCs MHOTOUMCIEHHEIE KOHTPOJbHEE NPHOOPH, cOmia AJIA
opocureneit, cMecutenn u T. . IlosTomy mammaa raaBa mocBsimeHa 00-
meMy ONMCAHHI0 CHOCO00B UPUMEHEHUWS BOXH JJA NpeAynpeskfeHns
00pa30BapUA IHIM U HEOOXOJUMHIX IPH 3TOM YCTPOWMCTE.

He caegyer 3abmBaTth, 9TO BOJa B3HAYHTEJIbHO Gosiee 3PderTHBHA
I mpefynpeskneEns o0pasoBaHUSA MHLIM, YeM OCAJKAeHUe ee, yiKe mepe-
menmeil Bo B3BemeHHOe cocrosgHme. OpocuTesnu, TyMaHOOGpa3oBaTean
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H BOJAHLIE 3aBeCHl MOJKHO HCNOJL30BAaTh A OCAXKACHHS KPYNHHIX Yac-
THI B3BEIEHHOL NBLTH, 00pa3yomuxcA MpH OPOU3BOJCTBE MHOTHX TOp-
HHIX padoT, OXHAKO OHHM He NPUrOAHEI AaA 3(pdeKTMBHON OTUCTKH BO3AYXA
oT §o:1ee Medkux dacrtuy (pasmepom Mence 10 mx), B ocofemHoCTH TeX,
KOTOPHE BIBIXAIOTCA B JIeTKHEe M SABJISIOTCA ONACHLIMH B OTHONICHHH
BOBHUKHOBEHHSA IHEBMOKOHHO30B. JPPEeKTUBHOCTH 3THX CPEACTB MO:KET
ObITh IOBLMIEHA HyTeM INPHMEHOHHMA TOYHO BLIIONHEHHHIX (OPCYHOK,
KOTOpHie BRIOPACHIBAIOT KamejlbKH BOJB C 3ajIaHHOM CKOPOCTHIO; KOH-
CTPYKITNSA M TeXHUYECKHE XAaPaKTePUCTHKH MX JOIKHH GHITh TIIATENbHO
npoayMaHE, PaBHO KaK M MX YCTAaHOBKA M JKCHJIyaTauus.

K uncny ocHOBHHX NPUHIWNOB HPHM NOJABJIEHHH ILUIH OTHOCHTCA
cMayMBaHue pa3palaThiBaeMbiX IOPOA WMIM DY BOJAOH Iiepel HadaJlOM
1060T0 TIponecca NCTUPAHNA MJIM UBMEJbYCHHUH; TaM jKe, Tlie Hen3beKHo
o0pasoBaHHe B3BEMIEHHOH IKJM, CTPYA BOOH U3 (POPCYHKH B TeYeHMe
J060i orrepanud A0J;KHA HOJABATHCA K MCTOYHUKY 00pa3oOBaHUA OLIIN
¢ BO3MO:KHO 0ojiee GAM3KOrO paccTOAHAA.

31ech yMeCTHO OTMETUTH, YTO €CJIM OPOMIEHHE OJHO BpeMs CYMTANOCH
e[IUHCTBEHHHIM Ccnoco60M GOpbOH ¢ MBLTBI0 B paGoyux 3a00sAX, TO HHHE
OHO 9acTO NpHMeHsAeTcA B BHJE NONOJIHMTEIbHOTO CPEACTBA K JPYLHM
metozaM. JlaHHEIE HEKOTOPHIX CTPAH MOKAa3kIBAIOT, 9TO 00JACTh MpUMe-
HeHHUA opocuTeseil 3a MOCIeiHUE TOJAB COKPAaTHJACh; OJHAKO ITO HeJb3sd
paccMaTpUBATh KaK CIEJCTBME HENPHUTOJHOCTU JTaHHOTO cmocoba, a CKo-
Pee Kak pe3yJbTaT BHEAPEHHs B NPAKTHKY APYTHX, Gonaee apPeKTHBHBIX
MeponpuATHI.

OPOCHTEJIR

O0mue KOHCTPYKTHBHBIE TPeOOBaHHA

ITpunenenve opocuresicii B MOI3eMHBIX YCAOBHAX JIAA Hpejynpexe-
HUSA NBTe00pABOBAHMA U 110JaBJISHUS BTN 3a NocKe[HNe HeCKOJIbKO JIEeT
3HAYUTENbHO Bo3pocio. Hak npasuio, ciexyer NPHMEHATH TOJNbKO Te
opocuTe |, KOTOphle ITPOULIA HC-
IBITAHUA B COOTBETCTBYIOUUX YI-
pe:RieHUAX, CYHIECTBYIOIIHX BO
MHOTHX CTpaHax ¢ pa3BHTOl
TOPHOIl T POMBIJIEHHOCTBIO, TaK
KAaK TOJBKO TAKUM IIyTeM MOKHO
IOJIYYUTh TApPAHTHIO B HMX 3d-
deRTHBHOCTH.

Puc. 6. Paspea opocmreas (mpocroif pac- Kpntepnem mus onpenenenns
NpLIARIHEH GopecyHEn) OPUTOJHOCTH TOro HWJIH MHOIO
THIIA OpocUTENel MOTYT CIY/KITH

cIaeyiomue XapakTe PACTHKU:

KOHCTPYKIHA H CTeNeHb CJIO/KHOCTH W3LOTOBJIEHMA;

pacxop BOJb IpPYM Pa3HHX AABJICHUAX (B cayuae KOMOMHHPOBAHHBIX
arperaros Taki;Ke M pacxo;[ BO3jyXa);

dopMa ¥ JaabHOCTL (aKela OPOIIEHMA;

THII OpOILIEHNU;
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MOABEP;KEHHOCTh 3aCOPEeHNIO;
¢usnueckad XxapakrepucTuka (fopMa, KOMIOAKTHOCTH, HPOYHOCTH);
YCTOHYMBOCTS B OTHOHIEHHH KOPPO3UH.

Komcrpyrkuua opocureseit (puc. 6) Jo/rKHA HOTHOCTHIO COOTBETCTBO-
BaTh TeXHUYECKUM YCJIOBUAM U ObITh HA ypoBHe TpeGOBaHUN, P BABIIA-
eMBIX K HHM B YCJOBWAX TOPHBIX pasoT; B 0COGEHHOCTH 3TO KAacaeTcsa
arperaTos, NPUMEHAEMBIX TIPU SKCIAyaTalliy BPYOOBHIX M IOTPY309HBIX
Mam¥H B YTLOJBHBIX IMAXTax, a Tak:ke B MyHK-

TaX NMOTPY3KK M MePerpy3KH MaTepuaJsoB. Qi %
Boasmoe 3madenne mnpHaaeTcA  Takke %
yao6CcTBY OYHCTRHM opocHTeneii (puc. 7). "

L~
m) ez
Pacxoxy Bojni
g
Pacxox Bomst monzken GHITH OTPEryJIHPOBAH i?"’
B COOTBETCTBAM C YCJIOBUAMHM SKCIIyaTali; %

IPYTMMH CJIOBaMH, OPOCMTENb He JOJKeH pac-
X0[I0BaTh BOABL Oo0JbHie, YeM HE00XO0INMO
A BHIIOJHEHWA 3amaHpoil paborel. Onwir
OKAa3BBaeT, YTO OPOCHTENH, PaCXOAYIONMe
1,5 4/muk, He [T YIOBICTBOPUTEJNbHBIX
Pe3yJabTaToB; € APYroii CTOPOHBI, OPOCHUTEH,
YCTAHOBJICHHbIE B IYHKTaX MOTPY3KH ¥ IIepe-
IPY3KM C TEpPefaTOYHBIX KOHBeiepos, He
JOJKHBL PacXOf0BaTh CJAMIIKOM MHOTO BOIbl, Pyc. 7. CaMOOYHIIAIOMmii-
TaK KaK 3TO MOJKET NPVBECTH K TAKMM HeKena- cs OpOCHTeNs:
TeJIbHLIM ABJIEHNAM, KaR BCHyYHBaHVe NOJOIIBbI 1 — UHAWHAPHYECKUH 1yCcTO-
BHPaGOTOK B MeCTaX WX HPHMEHEHHA WIW  oomnti noamams's - pesvmm
K 3aTPyAHEHHAM Ha oOoratutenpHbiX (adpu- D oA ";’Y_ﬂ"r'*l;';j
kaX. BooGme rosops, opocuresinm B HyHKTaXx e
NOTPY3KA W MepPerpy3KH He JOJKHE BEIIIYCKATH
TaKOTO KOJMYecTBa BOJbI, KOTOPOE MOIJI0 OB NPHBECTHM K €e CKOIe-
HHAM Ha JIEHTOYHHRIX KOHBelepax WJiM B BaroHeTkax. B GoabmuacTBe
CAyYaeB PAMMOHAJHHO IIPUMEHEHUE BOXBl B KOJHYeCTBE OT 2,5 710 4 4/Mun
TIpH AaBAeHENN Hpubansutensuo 7 kl'/cm?.

Ha poixapix nopogax wuiIm yrie ciegyeT HPUMEHATH OPOCHTETH
C JIOCTATOYHO OOJBLIIMM PAacXoj0M BOABI, 9TOOH 3a KOPOTKMA Iepuof
B HaJIesKalmeil Mepe yBIasKHUTH BCIO Maccy Matepuana. lllupuna u gane-
HOCTh (aKesa, 06pa3yeMOr0 TAKMMH OPOCUTEIAMHM, JOJIKHB TOCTHIaTh
MaKCHMAJIbHBIX 3HAYEHHI, OCYMECTBHIMBIX B JAHHHIX YCIOBHAX, HO Ka-
IIeJIBKH BOALI AO/KHBEI ObITH MpH 3TOM HeGOIbIIOTO pa3Mmepa, a yoapHoe
7eHiCTBME BOJBl NPU CTOJIKHOBEHMH C HBUILI0 JOJHKHO OBITH HEeGONMbLINM,
aToGR u36e;KaTh B3METHIBAHMA ILLIH Nepel OPOCHTETbHBLIM (PaKeIoM.
HauGoutee mioTusiit $axesn tpeGyerca npu IpUMEHEHUNM OpocuTeseil aaa
CO3[aHAA 3aBeC ¢ UeJbl0 NMOJABJIEHUA NHIH, 00pa3yOWencs IPpH B3PbiB-
HBIX paborax.

BaskHoe 3HaYeHHWe TOYHOrO M TIPABMJIBHOTO pacyeTa KOJIMIECTBA
PacxogyeMoro OPOCHUTEIsIMH BOABI ObijIo y:Ke OTMeueHOo, HO eme 6o.lee
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Heo0XoAMMO HOAYEPKHYTH 3HAYeHHE ITOro OOCTOATeAHCTBA B Ciydae
IIpHMEHeHHWs BO3AYIIHO-BOGAHHIX (POpPCYHOK — TyMaHOOOpa3oBaTeiei.
HasnagenueM TyManO0Gpa3oBaTeleil ABIAETCA CO3NAEAE NCKIIOIHTEIHHO
MEJIKOr0 PaclbiIeHNs BOXLL ¢ HOMOMIBIO C}KATOrO Bo3nyxa. llpwm HemocTa-
TOYHOW mOpxade BOALI OOJbIIME KOJHIECTBA CKATOTO BO3AYXA CO3MAIOT
TYMaH, KOTODHH B TeueHWe [JINTEIHLHOTO BPeMeHH OyAeT OCTABAThCHA
BO B3RemeHHOM Bujfie. C Ipyroi cTOPOHE, IPH CIRMKOM 00UABHOHR mogage
BOJHl KOJIMYECTBO TYMaHAa ¥M ero CIOCOOHOCTH YAEep;KMBATHCS B BO3JYXe
6yayT 4pe3aMepHO CHIKeHH. Bpemsa ocefamuA TymaHa, CO34ABaeMOTo
TYMaHOO6Da30BaTeIAMH, HE JOJ/KHO NPEBHMATh 2—J3 MUK B 3aBHCH-
MOCTA OT CKOPOCTH [ABIKEHHS BO3LyXa B MECTaX HMX MCIOJIb3OBAHHA.

Xapaxkrepucrara Qaxena

Baskmoe 3nadeEHe uMeer $opMa ¢akresa, oOpasyeMoro OpPCyHKOM-
OpOCHTEe/IeM; CcO3ZaBaeMas IPH JTOM BOAAHAA B3aBeca JOJUKHA OHTH
JOCTATOYHO IUIOTHOMN, Ge3 KaKKX-IN60 MPOCBETOB, TAK KAaK B IPOTHBHOM
cliydae depe3 Hee MOTYT HPOATH HecModeHHHe JacTHisl nourd. (Paxen
OT OfHOTO WA HECKOJIBKHUX OPOCHTENeH, YCTAHOBJEHHHIX B OTKATOYHBIX
BeIpaGoTKAX A HONABJEHHUA HHLIM, HOJKEH IIONHOCTHI0 TEPEKPHBATH
IouepevYHoe CeYeHHEe BHIPAGOTKH.

Jlyamue pe3yapTaTsl B MOJABICHHM NHUIH JOCTHTAIOTCA B TOM CIy-
gae, KOTfa o6pa3yeMasi OPOCHTENEM 3aBeCca UMeeT 3HATUTETbHYIO IIAPHAY
® ganpHy. 1Ipd BHIOONHEHMH HTHX YCIOBHMN IS HONYYEHHS OJHHAKOBEIX
pesynbTaToB MOTpPEOyeTcA MEHbIE OPOCHUTENEH.

Bameyo podb UrpaeT TAKKe M caMbiii XapaKTep pacHblieHHA. Boma
HOJKHA PAaCHBIIATHCA BO3MO;KHO Gosxee pasBHOMepHO. OpocHrenn cum-
TAlTCA HEMPHUTOTHLIMH, €CIM OHA 00eCIeIuBaT ROCTATOYHYIO IIIOTHOCTD
(arena TOBPKO B LEHTPe BOJASHOM 3aBechl, OCTaBiAfAS OOKOBHE 30HH
HEPABHOMEPHO OPOIIEHHBIMH.

C xapakTepoM pacHsIeHAS BOAL TECHO CBS3aH U pa3Mep OTIENbHHIX
ee Kanesiexk. KpymHble Kaliiu He CBA3KBAKT B JOCTATOYHOH MePe YaCTHIEL
IBUTH, TOTJA KaK MeJIKKE KaleJdbKH 00ecneYrBaloT GONbM Y0 BePOATHOCTh
IOJABJIeHUA IILIM IIPH MeHbHieM pacxopme Bopbl. C Apyro# CTOpoOHH,
pacubijieHde BOAH HE JOJLKHO OBITH CIMOIKOM TOHKHM, WHAYe OCAIKIECHHE
OeTH GyJeT HeJOCTaTOYHEIM.

HAYECTBO BOJbI

CymecrBenHOe 3HaUeHHEe MMeET KAa9eCTBO MCIOJIb3YyeMOH AJIA opomie-
HIs BOJH: OHA JOJKHA OBITH YACTOW W, HACKOJIBKO BO3MOYKHO, CBOOOX-
HOit or kuciaor. IlpuMeHeHWe 3arpA3HEHHOH BOJH MOKeT IPHBECTH
He TOJIBKO K 3aKyHOpABAaHMI (OPCYHOK OpOCHTeNel, HO H K BHICBOGO-
SK/[EHMIO U TIPOHUKHOBEHUIO B BO3AYX M00aBOYHKX JacTwl UkIH. MHOTHE
RANO6K OTHOCHTENbHO HeddPeKTUBHOCTH OpocUTe]ell BO3HHKAIOT B pe-
3yJabTaTe MCIOJB30BaHWA 3arpssHennoil sogsl. IIpu Hanmymy comHeHu
B 9HCTOTE BOJHl CYMIECTBEHHYIO NOMOIIb MOKeT OKa3aTh BOJOOYUCTHUTE]b-
HO€ YCTPOHCTBO, BMOHTIIPOBAaHHOE B BOAOUPOBOJHYIO CeTh; OHO yfaajsAer

34



BCE YaCTHIIH mpuMecedl pasMepoM Goiee 0,5 mm u o0nagaer mponycKHOM
cnocoGrOCThI0 OKOM0 7000—7500 #/4, He BH3HBag CKOJBKO-BHHGYIH
samerHOro unajfeHds pmasienus. DopcyEKM opocuTeneil JOINKHBI pery-
JIAPHO TPOBEPATHCA [JIA NOLAEP/KaHMA MX B XxopomeM pabouem
COCTOAHMH.

PYYHOE YIIPABJIEHHE OPOCHTEJBHBIMH YCTAHOBKAMU

OpocurensHsie yCTaHOBKHU, oOCIy:KuBaeMme BPYYHYW uxu pabora-
jomue 6e3 Hamsopa, He Bcerga (QYHKIUOHHMPYIOT YIOBJIETBOPHTENBLHO.
OTKII09eBHHE OpPOCUTENH He BCeria MOryT OHTh OLICTPO BKJIYEHH,
KOTIa 3T0 moTpebyeTcd, MIHM jKe, HaoGopor, paboraiomue opocuTeIH
He MOTYT OTKJIIYAaTLCA BO BPeMs NePePHIBOB, YTO MOKET BHI3BATh CEPbe3-
HHE OCHo)KHeHHsi. B atoM caydyae tpamcmoptaHoe ofopynopanue Gymer
MOKPHM ¥ CKOJb3KHM; MOKDHeE KYCKHM yIis, HPHIHOMHAE K JeHTe KOH-
Be#iepa, B ciaydae momajaHdAA MX B Beqymuii Gapaban MOryt mpuBecTH
K paspeBy KOHBeWepDHOH JIEHTH; HaJuyue M30BITOYHOH BOJH MOKET
BBI3BAThH BCIIyYMBAHWE MOAONMBH BHPAabOTOK M MPHBECTH KO BCAKOTO poja
HemoJsafkaMm B pabote. Boaee Toro, mpogomxaomeecs BoO BpeMsa IepepH-
BOB TPAHCHOPTHHIX H IOTPY30YHHIX pPafoT cMauYMBaHUE MOJIEKAMETrO
OTKATKe yTJis WIM PYAB MOKET OKa3aTh HAa HUX OTPHIaTeNbHOE BIASHME.
YUpeamepHo MOKDHH yroib, ocTynaomuil Ha oGoraturesnbunte Ppabpuru
Ha I'poXodYeHNe 1 COPTHPOBKY, 3aTPY/AHAECT 3TH IPOLECCH B YAOPOKAET MX.
YcTaHOBIIEHO, YTO Ipe3MePHAA BIAKHOCTD YTJA B 3HAYMTENbHOHA CTeleHH
00yciI0BINBaeTCA HENPAaBHIBHEIM MCIOJb30BAHMEM OpOCHTeei.

Hdaa noppmep:kaHus B yrie HE3KOTO COMEP/KAHHSA BJAard Heo6XOxmMo
HMeTh BO3MOKHOCTh PeryJHpOBaTh HOJATY BOAH K POPCYHKE B COOTBET-
CTBHH C KOJMYeCTBOM TPAaHCHOPTHPYEMOTo MaTepuaja. B Teuenue cMeHH
OTKATKAa 9acTO NPOHCXONMT HEPAaBHOMEDHO H C IiepephBAMM; B ITHX
YCIOBUAX BRIIUEHHE ¥ OTKIIICHNE OPOCHTEIBHEIX YCTAHOBOK 06CayKH-
BAIONMM MEPCOHAJOM [MOJKHH HPOU3BOAUTHCA ObICTPO, 6e3 3aXepiKKM.
JT0 3HagMT, YT0 3PeKTHBHAA PETyINPOBKA B 3HATHTENbHOH Mepe OymeT
3aBHCETh OT CO3HATEJIBHOCTH IlepCOHAJIA.

ABTOMATHYECKOE YIIPABJIEHHUE OPOCUTE/IbHBIMH YCTAHOBKAMH

Jas npeofonenna TPyLHOCTEH, BOBHHKAIONAX DY PYyYHOM ympaBiie-
HHHA, [JA OPOCHTENBHHIX YCTAaHOBOK OBLIN pPas3padoTaHH KOHCTPYKIMH
PeryisaropoB, IPOOYCKAOMAX TOJBKO MIHEMAJIbHHE 06eM Boxsl, Heob-
XOAAMEH JIA IPOXOAAIero B AaHHBIH MOMEHT KOJMIECTBA MaTepHala.
TakeM nyTeM B MOJUKHOM Mepe obecmedmBaercs IOJABICHHE NBLIH
B yCTpaHeHAe YPe3MepHO GOJBIIOro PacXofa BOMAL

IIpuHOEOD aBroMaTHYECKUX Ppery’IaToOpoB, HAMEAMHH NpHMeHeHie
TepPBOHAYAIBHO B paboTe JeHTOYHHX KOHBEePOB, 3aKI0IAETCA B BO3Jlei~
CTBUH TpPy3a, HAXO[AIIErocs Ha KOHBedepe B DYHKTaX MOTrpy3KH ¥ mepe-
TPY3KH, Ha CHCTEeMY DHYaroB, yIpaBJAOIAX KIAaNaHOM, KOTOPHIH aBTO-
MaTHYECKH PeryiIdpyeT HoAady Bojibl. JTOT THN PETyJAATOPOB NOJYYHI
YAOBJETBODPHTEIBHYIO OLEHKY BO MHOTMX Imaxrax (pmc. 8).
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OnmE #3 MHOTMX BapHAaHTOB aBTOMATHMYECKHX DETYJIATOPOB OCHOBAH
Ha JeHCTBHY BOJAAHOTO KJanaHa ¢ WPUBOJOM OT HeGOIBINOro HeBTpodesx-
HOTO MaCiaHOTo Hacoca. Bpawenie, coobuiaeMoe sreno09aroMy BeLymeMy
KoJIecy HporuGoM Harpy;ReHHOM JeHTH KoHBeiiepa, IPUBOAUT B felicTBHe
HACOC, KOTOPWIT ToflaeT 113 pesepByapa 1101 HUBKIM faBjeHneM paboayio
AUJKOCTh K THUIPHOW daeti MOPIUHA, IMPOABHAEHHEM KOTOPOTro BIepen

Pac. 8. Barometra ¢ HacocoM (15 OPOICHHA IUTpe-
Ka a ¥ aBTOMATHYEeCKHi peryasaTop OPOCHTCIA IAS
JeHTOYHOIO KoHBeiiepa 6

OPUCOCTMHEeHHEH K HeMy IITOK NMOJHMMJaeT pPery.IHpPOBOYHHIE KJamaH,
OTKPHIBAsA NYTh BoJe. ITO YCTPOICTBO MOskeT OBITh MpUBEHEHO B AelicTBAC
TaK:ie JBMKEHHeM PYHHMYHEIX BaTOHETOK, KPYTOBBHIX ONPOKHILIBaTeHel
M T. [.; CTaHjapTHAA YCTAHOBKA pacCYMTaHA Ha Pery.;HPOBRY JaBIeHHA
B upepeaax or 0,7 no 105 xI'/en’.

Opso m3 mpucuocofiaeHuii peryiipyer CTPyI0 BOZH B COOTBETCTBHHE
¢ KOJAMYeCTBOM MaTepHaja, morpy:;KeHHOIro HA TpaHcnoprHoe o6opyHoBa-
HMe KOHBeepHOTO THNA; OHO IPUBOAMUTCA B JeiiCTBHE OTKIOHEHHAMH
KadalomerocA pulyara, Kasjifloe 110J0sKeHlne KOTOPoTo 3aBACHT OT BHICOTHI
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MaTepuaja, HAXORAMIETOCA B JBU3KEHUH; PHIYAr, B CBOIO 0I€PERb, IPHBO-
JAAT B leficTBAE KJIATIAH-3a]IBHKKY., KOTOPHE B PEeryJupyer Nofav1y BOAH.
Opocureip ¥ peryasiTop obpasyior ogMH arperat, KOTopsid MoKer Onrb
HCI0Jb30BAH BO BCEX MYHKTAX HOIPY3KYU H UEPErpysKi B JI000M CHCTEME
TpaHcmopra KouBeiepHoro tuna. 1lpu HeGoMbIIOM OTKIOHEHNM 3aJBIKKHK
K OPOCHTE/I0 IOXAeTCsA HGMHOTO BOJB!, a N0 Mepe BO3paCcTaHNA BEIAIHHbBI
GTKJIOHEHHA YBeJIHIABACTCA M KOJAUYECTBo mofgaBaeMoi Bojsl. Ilpu orcyr-
CTBHHM TPaHCHOPTUPYEMOILo MaTepHala I10fada BOIH aBTOMATHICCKH
orrao0uaerca. TakuM o6pasoM, opolleHHe HeHCTBYeT COBEPINEHHO Hesa-
BHCHMO OT OOCHY:KUBAION{Ero IepcoHaia.

Ucnbitanua opocuteneir 3rore THoa Ha HOeperpy30YHHEX DYHKTAX
B 3a00AX mOKa3ajJH, 9TO OPH OTKPHITHM KIaNaHa Ha IMHPEHY OTBEPCTRA
B 3 mm M Opu pacxofe BoAbl, PaBHOM 3—4 4/MUK, KOIHIECTBO IIBLIH,
o6pasyiomeiica upy meperpysKe yris ¢ 3a60#HOro N1acTUHIATOTO HA TIIaB-
HBl KoHBe#ep, MomeT 6HTh CHIKeHo npubausuTenbro Ha 90 % x obmeMy
o6vemMy e m Ha 70% K o6beMy MeaKmX ¢pakpmil pasMepoM
meHee 10 mx.

HCITOJb30BAHNE IMAPA AJIAA IIORABJEHHA IIbLIN

B nopsagke maydeHms Bompoca 0 BO3MOKHOCTH MCIOJb30BAHMA Iapa
1A T0JaBAeHUA NbIIH, 00pa3yolieiicd Ha MOJ3eMHBIX IO PY309HBIX CTaH-
OUAX, NPOBOGMAKMCH ONBITH ¢ Pa3paboTaHHKEIMM JJA 3TOH LEIH IIEKTPH-
9eCKHMH YCTaHOBKaMmy pis mapooOpasoBaHusa. llpoBopmiamehr Ttaxxe
OIBITH II0 HCHOJB30BAHUIO Napa /JA HATHETAHNA €ro B YrOJbHHIA IUIACT,
HO NOJYYeHHble IIPA 3TOM pe3yAbTaThH MO/KHO HAa3BaTh JHIIb Cpef-
HHUMH.

B TeueHwe MHOTMX JieT map HCIOJb30BAJCA HA ONPOKIBIBATEIAX
B HAJIIaXTHHIX 3JaHUAX, KOrJa npuMeHeHue ero Ounno mocrymvo. Ilap
BBOJMIM BHYTPDb KO:KYXa, MOKPHBAIOMEro ONPOKUALIBaTe b, C ABTOMATH-
YeCKOM Nojiayeil Bo BpeMs onpoxugsiBaHusa. TakuM nie obpasom map
MHOTIa NPUMEHAJCH JJs AaBTOMATHYECKAX CKHIOOBBIX NOrPYy309HHEIX
YCTpOHCTB.

Ilpaxtuka mokasana HeBHITOAHOCTH IIPUMEHEHNA Iapa B TION3eMHBIX
YCJI0BHAX, Ie IJIA 3TOH e ToTpe6oBaaIuch Obl CIOKERE H TPOMO3KHE
ycraHoBKH. [IpuMeHeHme COOTBETCTBYIOMIMX HarpeBaTedbHLIX HpnGOpoB
€Oo37aeT pA/ APYFUX TPYRHOCTEH, MOCKOALKY o0pa3oBaHNe NOIONHATENb-
HOI'0 TeIila B BEHTHJIALMOHHOW CETH IIAXT, HMeNMX HarpeTse yIacTKH,
ABJIAETCA HesReJaTeIbHBIM.

HCIIOIb30BAHHE ECTECTBEHHOH KOHAEHCAIIMH BOJBI
AJIA NOJABIEHHA NBLJIU

Ecrecreennoe OXJIakjieHHe U paclnyupeHne BJIAKHOIO BO3AyXa TaK:Ke
MOMXHO HCHOJB30BATH JJiA NMOJABJIEHUA IIBIJIR B BO3/JyXe. B atom ciy4Jae
9aCTHIBI OB CHOY:KAT KaK 6n AQpPpaMH, BOKPYrI KOTOPBIX NDOMCXOAHRT
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KOHIEHCAN¥A, B pe3yjbTaTe KOTOPOH HBLIL 3ajiep;KmBaerca B obGpasy-
OMEXCA KaueJbKaX. Jro sBJeHHe MOKHO HaOM0JaTh, KOTKA Temibli
| BIKHHI BO3AYyX M3 HW/KHAX BHPAaOOTAaHHHX NPOCTPAHCTB IPOXOIUT
€O CTpyeH BOCXOAAIMEHl BEeHTHJIANWH Yepe3 BHIIeJeKamme BHpaboTKH.
K tomy BpeMeHn, KOTJa BO3AYX AOHAeT 40 BHPAOOTOK CaMHIX BepPXHHX
TOPH3OHTOB, NPOW30HeT 3HATMTEJNBHAS KOHJEHCANWA B CHIY ero OXJa-
JKOeHWUS W CHIJReHHSA [aBJeHHSA, B PesylIbTaTe Uero Cojiep;KaHHe IIBLIH
B BO3[yXe HAMHOTO COKpardrcsa. To j;Ke caMoe sBJEHHE MOKHO Halbmxmo-
JaTh, KOT/la TEMJIHA M BJA;KHBIM BO3AYX OXJAKEAeTCA B TOA3EMHHEIX
XOJOZMJIBHEIX YCTAHOBKAX. ITMM cmoco00M MOKHO yRaAduTh HEKOTOPOE
KOJMYIECTBO flayie CaMBEIX MEJKIX YACTHI[ IIBLIH.



FTTABA IV

ITPOBETPMBAHUE

BesTunauus, iz npoBeTPpHMBAHNUE, B TOPHOM [ejle — 3TO €CT ECTBEH-
Hasg MJIM MCKYCCTBeHHAs TATA BO3LYyXa 9epes BCe IMOJ3€MHLIE BHPAGOTKH
B KOJIMYeCTBe, JOCTATOYHOM JJIA HOAAep:;KaEMsA 0Ge30HacHBIX W 3J0POBHIX
YCIOBHUiT HA KayKIOM yJacTKe PYAHUHKA MJM MIAXTH, The JOAA paboTanr
WIA OepefBHIAITCH.

B 4gacrsocTH, HalWUHe COOTBETCTBYIOWEH BEeHTHIALMH SBJIAETCA
BaskHemuM QakTopoM A TNIpefOoTBpameHHs oOpa30oBaHHA B3PHBO-
ONAaCHOH cMecH BO3yXa M MeTaHa, yHAaJlleHWs1 W3 BHPAOOTOK BPEeTHBIX
IPOAYKTOB B3PHIBA, OXJa;KJAEHUA BHPAGOTOK C BBHICOKOHM TeMmepaTypo#
OKPYKAIOIUX TOPOJ M CO3MaHUS TAKEM 00pa3soM HOPMAJbLHHIX YCIOBHH
pabGoTH M, HAKOHEN, YTO He MeHee Ba)KHO, PABKIKCHHA ¥ YRAJICHHA
B3BeNmeHRHON IR, o0pa3ywmeiica IpH BceX ropHsix paborax.

TJIABHOE ITPOBETPUBAHHE

Bonpoc o0opynoBaEEs DPYJHHKOB M IIaXT COOTBETCTBYIONMMMHY BEH-
THJIAKKOBHKIME YCTAaHOBKaMM mnpuobperaer 3a IOcjiefHee BpeMA Bce
BO3pacTalomiee 3HaUYeHNEe B 00JIacTH TOPHOH TeXHHKH. ITOT PAKT MOIKHO
OOBACHUTH HE TOABKO TPeGOBaHWAMHU CO3JaHUA JYYMHUX YCIOBAA pa-
6oTH U BO3BHUKHOBeHWeM Hpo0ieM, CBA3aHHHIX C pa3paboTKoit Goiee
ray6OKHX M HarpeTHX MIIACTOB B PYJHUKAaX M IMaxrax, HO W pacmupe-
HUeM 3HaHMN O Toil OWacHOCTH, KOTOPYIO HpeNCTaBiseT COGOA MbLIb
H KOTOpas MOseT OBITh CHM)KeHa MpHMeHeHNneM 3PPeKTHBHOTO IPOBETPH-
BaHNA.

B GonbmumHCTBE CTpaH TOPHOE 3aKOHOMATENLCTBO TpedyeT mogaep-
JKAHHAA M3BECTHHX HODM IIPOBeTPHBAHMA B HOJA3eMHBIX BHPAOOTKAax.
B ocHoBy aTMX HOPM OGBIYHO KJAJeTCA MHHWMAJbHO HeoGXomuMoe KO-
JEYeCTBO BO3JyXa HA MOJ3eMHOro pabouero uam Tpe0yeMHi# ypOBEHB
9UCTOTH BO3[yXa, UMess B BHUIY Bpe{HbE, B3DHBOOOACHBIE Ias3bl WJIH
OBJIb; B HEKOTOPHIX CJIYYafX Y4YUTHBAETCA TAaKKe HOPMa IO OXJaKia-
omell cmoco6HOCTH Bo3ayxa. B HEKOTOpHIX cTpaHaX B3aKoH Tpedyer
Ha3HAYeHUA KBAJANQUOAPOBAHHOIO MOJGKHOCTHOTO JMIA [JIA HAA30pa
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3a DHJEBHM DPEEMMOM U TPOPUIAKTUYECKMMHA MePOUPHATHAMH B Py/-
HMKE MIY maxTe; B M3BECTHHIX CJAy4asdX MOKHO CYNTATH Iejlecoodpas-
HHIM BKJIIOUEHUE B KPYr 00f3aHHOCTeH 9TOTO pafoTHMKA u HalmiogeHue
3a BEHTHMJAINUOHHBLIM XO03AHCTROM. 3aKOHOMOJOKEHMA OXBATHBAICT
Taxke 00JaCTh paclpeleseHUs BO3IyXa 110 BHPabOTKaM U Mephl mpexy-
UPEKIEHWA YTEYKU BO31yXa HAU PeOHPKYIAAOAM OTPabOTAHHOTO BO3-
ayxa (puc. 9); KpoMe TOro, OHH IIPEYCMATPUBAIOT PETYNsPHHI HABOP
u ofciiefoBaHME YCIORMI pPaboTsl ¢ NPEACTaBICHUEM OTHOCAHMXCH
K 3TOMY OTYETOB M CTATHUCTUYECKHX JAHHBIX.

ITpu paspaborke cXeM HPOBeTPHWBAHNUA INAXT HE CIEIyeT YIYCKATh H3
BHUJA HEKOTOPHIE O0COOEHHOCTHM BEHTHIAUMN B CBAZU C IPeXYIPesKIeHIeM

i 2

Puc. 9. JlnarpaMMma, IOKa3slBaoMas CTPeMJIenIle BO3LYIIHOTO IMOTOKA K PENHPRY-

JIANMH BCJEJCTBHE CONpPOTIHBIEHHI, BCTPEYAIOUIMXCA B BeHTHIANNOHHONI cetH (co-

HPOTHBJIEHNE ACXOAANIEH CTPye B NyHKTe A H TYNMK B cay:;KaT nmpuumHoi o6pa3oBa-
HEA PeNHPKYJMANHI BO3AyXa B IDAXTe):

1 —IaXTHH CTBOJ AJA BXOZAIlelf cTpyH; 2 — WaXTHHIA CTBOJ OJIA HCXOAAINCH CTPYH

neteobpasopanua 1 mogasiaenueM I,  Ciofla OTHOCHTCA ITIPO-
XOKa BEHTHIANMOHHLIX IITPEKOB [Jfi NPONYCKA COOTBETCTRYIOMETO
KOJAYECTBA CBEHero Bo3gyxa K padoumM MecraM 0Oe3 B3MeTHIBAHHAA
OHIYM, ofpasyiomeiics Npu PasAUYHBIX ONepanusX, HAIpuMep WPl
TPaHCIOpPTe U NOAbeMe PY/bl. JTH BEHTHIANUOHHDIE BhIPAaOOTKY JOI/KHLI
OHTH WPOIijleHBl TaK, 4TOOB CKOPOCTH CTPYU BO3JlyXa B HMUX He Oblia
CJAMITKOM GO0JBOION, T. €. He IPOM3BOANJIA OBl HPHU NMPOXO;KIEHNU B3Me-
TBIBAHMA TbJIH B Bo3xyX. HeolGxomumo upeaycmorpers oGocobGaennoe
LPOBETPHBaHME ¢ TOfAavYell CBe/Rero BO3AYXA K OCHOBHBIM Y4YacTRAaM
pabor TakuM 06pas3oM, uToOB NHJAL N0 RO3MOKHOCTH HE IIPOHIKAJa
U3 OJHHMX Y4YacTKoB paboT B mpyrue.

HasHauenwe npoBeTpMBaHHA

Xopoimee NIpoBeTpHWBaHWME OOYCIOBAMBAET MNPOXO/KICHHE CBEKEro
BO3/lyXa KO BceM MecTaM palor — yjajdsiA UpPH 3TOM M3 BO3AyXa 3a-
IrpA3HEHES — Ta3bl WJIM NBIb M o0ecnednBas IOCTOAHHYH IIOFATY
cBesRero Bosgyxa Aasa paboralomux B HMX Jopeil.

40



BaskHoe 3HadeHWMe BeHTHIANMOHHOH CTPYM COCTOHMT TaKKe B pa3-
JKU/REHNH M pPacCeMBAHWM KOHNEHTpAaluil B3BemeHHOX muum. Ilogmm-
MaoIHecss B BO3IYX YaCTHIH MM O0OKIHO 06pasyior o6iaaxo, gopma
KOTOPOTO 33BHCHT OT XapaKTepa MCTOYHHKA NEIIEOOpa30BAHHA, CaMHX
JaCcTHI] U IOTOKA BO3AYyXa B OKpY:KamomeM IpocTpaHcTBe. B yciosmax
TypOyJIeHTHOTO IBUKEHHs BO3yXa, KOTOPOe IPH HOPMAaJbHOM IIPOBETPH-
BaHMM BCTpedaeTcsA IPHU M000# CKOPOCTH, IbIeBoe 00IaKO paccedmBaeTCs
OBICTPO, B pe3yJjbTare Uero CO3[aeTcA 3HAYMTENbHOE CHWIKEHWe KOH-
IEeHTPAIlNY IBLIM ¢ PABHOMEDHEIM ee pacnpefe/ieHUeM 10 BCEeMY BO3/YII-
HOMY m0TOKY. [logo6HOe siBIeHUMe NPOMCXOOUT M B TOM ciydae, KOTraa
MOTOK BO3XYXa C BBICOKOH KOHIEHTPalMeil HBUIA COeRHAETCA C APYTHM,
HMeInuM 6ojlee HM3KYI0 KOHIEHTPAIMIO, TOTJA B YCIOBHAX TYypOyJIeHT-
HOTO JBUKeHHS KOHIIEHTPAIIMH IBLTM BHIDABHMBAIOTCHA ¥ 3HAYeHHE HX
CTAHOBUTCA CPeJHHM BO BCeit Macce BO3xyXxa.

CxemMbl mpoBeTpHBAHHA

B Hacrosmieit riaBe He IPeANOJaraeTcs PacCMAaTpPUBATh B JETAJAX
TEeXHHYECKHE CTOPOHBI NPOBETPUBAHMS NIAXT, TaK KaK STH BOIPOCH
B IOCTaTOYHOM Mepe OCBENIeHHl B CIIPaBOYHUKAX M pyKosoacTBax. OxHAKO
KpaTKoe ONHMCaHWe OOMIMX CXeM IIaXTHOr0 NPOBETPHBAHUA IOMOMKET
Jydmie YSACHWTH ee BajKHOE 3HAUEHHEe M TECHYI0 CBA3b, CYMECTBYIOILYIO
MEKAY XOpOImMM OpOBeTPMBaHMEM M 0OpPHOOM CO B3BEIIEHHOH NBLALIO.

JBu:xenne BO3gyXa 1O TOPHHM BHPa0OTKaM BO3HWKAaeT BCIEACTBHE
PasHOCTH JaBJIE€HAH Ha BXOJe M BHIXOJle [JA BXOAAMEA M HMcXogamei
cTpyit Bo3gyxa. Boaayx, mpoxonsA IO MAXTHHM CTBOJIAM WJIM INTOJBHAM
¥ BEeHTWJIAIMOHHBIM BHIpaboTKaM, OCTyNaeT kK pabouuM y9acTKaM M 3aTeM
yHansercd mo BHPaGoOTKaM s ucxofsAwne# crpyu. PasnocTs naBileHmA,
TpeGyomascsa s CO3NaHUA HeoOXOMUMOro ABH/KEHHA BO3JyXa, MOMKET
OBITH OCYMIECTBJIEHA 3a CUET €CTeCTBEHHBIX YCIOBHH MJIN C MOMOINBIO
OHOTO MJM HecKOAbKMX BeHTHiATOpoB (puc. 10). EcrtecTBenHoe mpo-
BeTPHBaHHe, 0e3 BCIOMOTATeJbHBIX CPEACTB, NPUMEHAETCA JIMML B He-
GOTBPMMX WAaXTaX, Ie HOTPeOHOEe KOJMYECTBO BO3AyXa CPABHHTEIHHO
HEBEeJHUKO ¥ Tle 3aTPYAHEHHS B OTHOIIEHMH KOHTDOJS M DPeryJMpoBa-
HEA He ABJIAITCA ciaumKoM Ooabmumu. B HacTosmee ke BpeMs Ha
MHOTHX DPYJHHKAax KOJMIECTBO TOJABAEMOT0 B HUX BO3AyXa
noxomut a0 1000 m3/cex npu pasaenusx, mocturaomux 25,4 Kl /cm?;
B CBA3M C DTMM H3rOTOBJEeHHe M YCTAHOBKA PYAHUYHHX BeHTHIATOPOB
npuoOpesM 3HAYeHHE Ba;KHOH TEeXHWYECKO# MpoGieMsl.

VcranoBKa TIJIaBHOTO BEHTHIATOPA OCYMECTBIAETCA OOHLIYHO Ha
BepXHe#l NPHEMHONW NJOMAfKe BHIXAIONEr0 BEeHTHJIAIUOHHOTO CTBOJIA
TaK, 9TO C€Th TOPHHIX BHIPA0OTOK HaXOAMTCA MOJ BCachBaHWeM. B Goub-
MOHCTBE CJIy4aeB NOpefNOYTeHWe OTAAIOT 3TO# CXeMe NPOBETPUBAHMA,
XOTS B HEKOTODPHIX, HEYTrOJbHHX MAXTAaX BEHTWIANMOHHAS YCTAHOBKA
MOJKeT IOMEImAThCH W IOf 3eMiedl HJIM B OTAeNeHMAX AJdA BXOAAMEH
HIN ucxofAmeit cTpydA. B HeKoTopHX cay4asXx, B 9aCTHOCTH B TeX,
Tie EMeeT MeCTO ABM:KEeHHMe 60JIbIMIOro KOJMYeCcTBA BO3MyXa HMJIM HEOOH-
9afHO GOJBIIOE CONPOTHBJIEHHME, B JONOJIHEHAE K TJIaBHOMY BEHTHIAATOPY
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Heo0XOfIUMO WCHOONH30BATH YCTAHOBKH [UJiA YACTHIHOTO NPOBETPH-
BaHHA BHPaGOTOK.

Pacnpepenenne BO3qyXxa IO BHPaGOTKAM 3aBUCUT OT POJA H pacmo-
NO/KeHNA PYJHUKA WA IIAXTH, BKJIOYasg TaKHE XapaKTePHCTHKY,
KaK KOJHMYECTBO MIAXTHHIX CTBOJOB M APYrAX HyTeHd COOGMEHHsI ¢ mo-
BEPXHOCTHIO, KOIHIECTBO Pa3pabaTHBaEeMEX ILIACTOB MM PYXHHX Tel,
X MONIHOCTH, HajieHWe, HEePa3PHBHOCTH W T. I. Bo3gyx Ao/uKeH pac-
IpemesAThCA IO BHPaGOTKAM MIM IPONYCKATHCA» 4epe3 HHUX, NpHYeM
00HYHO OH pa3[esisfercsi, WM «OTBETBIAETCH», CO3[aBasg HEKOTOpoe
KOJIM9ECTBO BTOPMYHHIX IOTOKOB, HIUTAIOIMIMX Pa3jiMdHbEe «BEHTHIAIUOH-
HEe y9acTKm». B yroapHHX maxTtax HeoOXOQEMO IpeyCMATPUBATH
OTHETbHEE BeHTHJANUOHHHE BHIPAa0OTKM [JA BXOAAmMEd W HeXondmein

Prc. 10. Ocepoii BeHTHAATOP AJAA MAXTHOIO IPOBETPHBAHHA

CTPY# K KaKIOMY Yy9aCTKY; BO MHOTHX CTPaHax Tpe6OBaHMA K BEHTH-
JANMOHHKM BHPAGoTKaM oIpefieieHH B 3aKOHOJATENbHOM HOPANKe
B COOTBETCTBHE C pa3MepaMu DPYJHAKA WK mMaxXTil. B MeTalnuuecKmx
pyZHEKaxX oTpaGoTaHHHHA BO3LYX dYacTO MOMKHO NPOHYCKATh depes
BHIpaGOTaEAHE IPOCTPAHCTBA, €CIH OHH COOGMIAIOTCA C HOBEPXHOCTHIO,
HO ¥ B JTOM ciaydae HeOOXOZUMO IONAEP/KaHHE COOTBETCTBYIOMAX
BHPaGOTOK W COeZWHEHWi, ITOOH HMCXOAAMAsi CTPYA AOCTHIIA IOBEpX-
poctn. Ha pynnukax, rie BCTPe4aoTCA TaKHMe HPEOATCTBHS, KaK HalKm
cOpoca, MM TaM, THe IPOMCXOTAT GHICTPOe W IOJHOe COeNWHEeHWe BHpA-
OOTaHHHX IPOCTPAHCTB, 94CTO BOBHHKAET HEOOXOIEMOCTH IPOBEJIEHAA
chnequaibHHX pabor ¢ Nenblo NOAJNep;KaHuA nyTedl KA HCXONAIMmen
CTPYH BOBAYXa OTKPHITHIMH.

CompoTuBlieHre NBYKEHWIO BO3MYXa B PyJAHWKEe WIH IOAXTe 3aBHCHT
FIAaBEEIM 00pPa30M OT IJIOMAfY IOMEPEYHOro CedeHWs: BeHTHIAANUOHHBIX
BHpaGoTOoK. Bamsiaume Ha Hero oxaspBaeT TaK;Ke TPEeHME BO3gyxa 00
o0Ha)KeHHBIE IOBEPXHOCTH BHPaGOTOK — MOJOMBY, CTEHKH, KPOBIIO.
3areM OHO 3aBHCHT OT [JIWHH M BHPaGOTOK M, HaKOHeN, OT HAJAIEA
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KaKHX-1H00 npenATcTBUil ¥ KojudecTBa u3rubon. CooTHOeHHE MexAY
ILUIOIAJbI0 MOMEPEYHOTO CeYeHMA BeHTHIANMOHHONR BHPAOGOTKH M KOJIH-
9eCTBOM HPOXOJAIEr0 BO3JyXa IpM OXHOM M TOM ;K¢ JAaBJEHHH Iped-
crapieno Ha puc. 11. Taxkum oGpasoMm, musa mopgmep:KaHHA COOTBETCT-
BYIOImeH CKOPOCTU [IBUIKEHHS )
BO3AYyXa HEOOXOJHMO YUYUTHBATH
Bce 3T ¢daKTopei #M H36erath /
9pe3MepHOro YBEJUUICHUS COMPO-

YUBJEHAA PYJHAKA HJIH IAXTHL. /

]

N
A

B To ke Bpems HeoGxogumo
n36erarh yTeUKM WM 3aMHKAHUSA
BO3[IYIIHOH CTPY¥M «HAKOPOTKO».
Hdus  aroro ocoGoe BHEHUMaHHE
HY/KHO YAeAATh U30JMPYIOIUM
M BEHTUIANUOHHBLIM NEpeMbIUKaM
MEKy BHpPAOOTRaM#d [IJA BXOAA-
meil U Hcxopameir crpyit. Bak-
HOe 3HAaUeHWe MMeeT TaKKe YyC-
TPOICTBO TWLIN30B € XOPOMmO 7 7 7 4 G I
3QKPLHIBAIOIUMUCA [ABEPAMH. Levenue Oenmunsyuonnod foipadomuu

K uwncay ppyrux Bompocos,

Tpe6yOmMAX BHUMAHHA, OTHO- Puc. 11. CootHOmEHHEe MEMKAY OGBEMOM

IPOTEKAIOMEro BO3IYXA H IIOMABIO IO
CATCA MBONANMA BHPaGOTAHHBIX [epevyHoro  CedeHHs  BeHTHJIATHOHHOK
NPOCTPABCTB, pasfeNieHNe BO3- BHIPaGOTKE

AYIIHOH CTPYH, YCTAaHOBKAa BCHO-

MOTaTeJbHHX BEHTHWJIATOPOB M

BEHTUJASATOPOB MECTHOTO TIPOBeTPHBAHUA, KOHIEHTPAOHA BO3AyXa,
MO3BOJAKINAA eMy IpoTeKarh Mo paboguMm 3a60sAM ¢ JOCTATOYHO BHICO-
KOIl CKOPOCTBIO, & B OTHOHIEHMH Ta30BhHX IIAXT U BHIPAOOTOK C BHICO-
KHUMH TeMIOepaTypaMd — eme Henblil psAjx npobieM, CBA3aHHHX C Kave-
CTBOM BO31yXa, PacCMOTpPeHUE KOTODPHIX, OJHAKO, He BXOJUT B PaMKH
HAaCTOAIEN T/IaBblL ¥ OTHOCUTCA K KDPYry o0s3aHHOCTEHl MHKEHEDOB IO
BeHTUJIALIH.
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CKOpOCTs M KOIMYECTBO BO3AYyXa

daa toro uyroOwm Bo3gyx Mor 3Q@eKTHBHO BHIDOJIHATH 3aJady IO
YAQIeHHI0 WIH Pa3;KUKEeHUI0 IBLIM, er0 CKOPOCTh HE NOJIKHA HajfaTh
HU;Ke M3BECTHOTO YPOBHS. B HEKOTODHX CTpaHaX ?3Ta MUHMMAJbHASA
cKopocTh mpuHATa paBHOii 0,25 M/cer, XOTA Ha NPAKTHUKe Ha yJacTKax
MHTEHCHBHOH pa3paboTKM TpeGyIOTCA 3HAUNTENbHO 00Jee BHICOKWE CKO-
poctu. B KaskmoM OTHENBHOM clydae COOTBETCTBYIOIME CKOPOCTH NBH-
JKeHHA BO3gyxa B pabGounx 3a00oAX ciefyeT BHOMPATh HAa OCHOBAHUH
IPAKTHYECKUX JAHHBIX O TIBIJIEBOM PeKIMe, PYKOBOJCTBYSCH HPH 3TOM
Tak:Ke COO0payKeHUAMH OTHOCUTEIBHO TEeMIepaTypsl M BJIAKHOCTH.

KoangecTBo BO3gyxa, mogaBaeMoro B I1maxry, OymeT 3aBHCETh OT
TUPOTSKEeHHOCTH BHPaGOTOK W 06BbeMa IpoM3BOAMMHIX PaboT, & TakiKe
oT (Hu3uUUeCKUX CBOMCTB PaspabaTHIBAEMOTO MECTODOKIEHHA, HO OHO
BCerfga MOJMKHO ObITH PACCYMTAHO TaK, 4TOOL HEOOXOAUMAA CKODPOCTH
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Onna ofecmedeHa Ha JOOOM yuacThe, Ha KOTOPHIl OTBETBIAAETCA BO3-
AYIDHAA CTPYA. B pasamynmix crpadaX NPaBMIaMM TeXHMYECKOH dKCIay-
aTanuy MUHMMAJbHHE KOJKYECTBA BO3AYXa YCTAHOBJEHH B IIpefesiax OT
0,85 mo 6 m3/mun Ha yYemoBera, HO TPAKTHYECKN ITH HOPMBI OGLIYHO
HaMHOTO BHIIE.

CropocTh IBMKEHHMA BO3XYXa M KOHIEHTPAMSA NbLIA

9PPerTHBHOCTD Pa3;KW;KEHNA NLIJIM NPH PA3JIUYHEX CKOPOCTAX BO3-
ayxa Mos;keT ObIThb mpofieMoHcTpupoBaHa mpakrudecku. Ilpum cxopoctu
Bosfpyxa A0 0,5 m/cer yBenudenue ee B iBa pa3a IPUBOAHUT K CHUKCHHIO
KOHIIEHTPAaMy NI HamolioBnHy. Ilpum Goslee BHICOKMX CKOPOCTAX
30(EeKTHBHOCTD PA3KIIKEHUA MEeHbIIE, TaK KaK BO3AYX HPH ObICTPOM
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Cropocme GOuwcenus B030yxa, pymmuH xion

Honyenmpayus B3leweny

Puc. 12. CooTHOmEHUE MEKAY CKODOCTBIO ABIKE-
HUS BO3yXa M KOHUEHTPAIUAMMN B3BCINCHHON ILUIA

IPOXOKeHUM B3METHBAET HEKOTOPOe KOJMIeCTBO NHIW, a NpPH CKO-
POCTAX cBHImE 2 M/cek 00mee KOIMYECTBO B3BEMIEHHON NLIIM MOKET
Bo3dpacte. Popma KpuBoil (puc. 12) COOTHOMEHMA CKOPOCTH BO3LYIIHOTO
MOTOKA ¥ KOHIEHTPAIMH B3BEeMeEeHHON meinu Oba ompegelieHa sKCIepPH-
MEHTAJbHHM OyTeM; ONTUMAJbHAA CKOPOCTh — C TOYKH 3peHHss GOpbOH
¢ muiIbl0 — OyjeT 3aBHUCETH M OT TAKMX (aKTOPOB, Kak cocraB W ¢uan-
gecKHe CBOMCTBA OHIIM, HAaPaBJIeHHE BO3XYNIHON CTPYd OTHOCHTEIHHO
ImepeMelmeHus yrjsA WIK PYOH, XapakTep Bepymuxcsa pabor. [las yroas-
HHX IMaxXT HE PEeKOMEHAYITCH CKODPOCTHM, NIpeBnmammue 2,5 xm/cek,
XOTA BEJHMYAHA CKOPOCTH OyHeT 3aBHCETh OT CTENEHH [JOCTUrAEMOTO
spdexra B mopaBieHud meiE. B apyrmx BEpax ropamx pafoT MOryr
OKAa3aThCA IpPHEMIeMHMM W GoJiee BHICOKHe CKopocTH. MaKCcEMalbHO
¥ MUHOMAJbHO [ONYCTHMbie CKOPOCTH BO3AyXa cJjefyeT OmpeAedATh
C Y4YeTOM MECTHEIX YCJIOBHHM.

EcrecTaenHoe OCaKeHHe ObIJIA

EcrecrBerBOe ocakieHHe OHJIM Ha OOXOMBE TOPHOH BHpPaGOTKH,
Ha ee CTeHKAaX H IPYIMX IHOBEPXHOCTAX CHOCOOCTBYET CHHKEHHIO KOHICH-
Tpanuy| B3BemeHHOH muiam. OAEaKo BCIeACTBHME O0Y€Hb MAJHX PasMepoB
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9aCTHI, 3TOT MpOIecC MPOUCXOMMT BeChbMa MeMJIEHHO U ero Heib3s pac-
CMAaTPMBATh KaK [1eACTBEHHOE CPEJCTBO CHHIKEHNS KOHIEHTPANWH UHIA
ga pabouux mecrax. BMecte ¢ TeM B 0co0nX yCiH0BUAX, HanpaMep NpPK
HH3KAX CKOPOCTAX [BHIKEHWs 3albUIEHHOTO BO3AyXa Ha Ooabmmue pac-
CTOAHNA, NMYTEM eCTeCTBEHHOTO OCAKACHWS JOCTHIAIUCh 3HAYATENbHHE
CHUJKEHNS KOHI[EHTPATUI NbIJIN; UMEJIH MECTO CJIydau, OOHIYHO B MeTaj-
JNMYECKAX PYAHHUKAX, KOIJa 9TO ABJEHHE YCIEIHO MCMOJb30BAJOCh AJA
NPOBETPUBAHNA RKONOJIHITEIHLHOIO Psifia BHPAaGOTOR ¢ mpUMeHEHHEM [iaA
3TOTO OTPAGOTAHHOrO RO3JYXA W3 OTAAICHHHIX YIACTKOB TOTO 5KE CAMOTO
PYAHUKA.
Hoaryaaunsa vaerun nwinm

B u3BecTHHX YCIOBHAX O0CAKACHUE NHUIM MOKET NMPOM3OMUTHA B pe-
3yIbTaTe KOATyMAIMM (YKPYNHEHHMA) OYEeHb MEJKHX YacTHI, LA,
C nenso noesimenns 3PPEeKTHBHOCTH ITOro mporecca OLIIM MPOBEHeHH
ONEITH € MCIOOJB30BaHUEM a3posoieil. OJHaKO NP KOHIEHTPAHHEAX
IpUIH, OOBYHO BCTPEYAIOMIMXCH B XOPOIIO NPOBETPHBAEMHX PYAHHKAX
WM WaXTaX, HPOBefieHHEE ONLTH HEe HAJIW OMHAKOBOM KAapTHHH B JO-
CTUTHYTHX ycnexax. B cuny aroro pasmmi# MeTop UOAABIEHHA NLUIA
MOJKeT MMeTh Jumb HeGoJbmoe 3HaYeHHE,

OBOCOBJEHHOE NPOBETPHBAHHE

B xamgom pyaHmke miau maxrte MOryr OWTh y9acTKH, Ha KOTOpHE
He NOCTYIAeT BO3JyIIHAs CTPYsA IJTaBHOIO NPOBETPUBAHHA, KaKUM O
GoxpmuM HpU 3ToM HE Ge1 o6beM momaBaemMoro Bosgyxa. K Taxkmm
yJacTKaM oTHOCATCA paboume 3abom u Apyrue BUAH TYOHKOB, BKIIOYas
7 Ty "acTb 3a0oeB, IZIe HeLOCTATOYHA CTPYd BO3AyXa AJaA yAajJeHAA
OHIM WIH TOAfep/KaHUA HOPMAJBHHIX YCJOBHH Tpyna.

Iaa obecmeuedusi XOopomero NPOBETPHBAHMA B TAKHX YdYaCTKax
HCIOJBb3YIOTCA HeGOJbIIHEe BEHTUIATOPH B COYETAHMM C BeHTHJIANHOH-
HHIMA Tpy0aMH M IepeMbldKaME. JTO W3BECTHO IIO[ Ha3BaHWeM 060Co-
6seHHOTO (MECTHOTO) IPOBETPABAHAA. ITO Ke Ha3BaHME MPMHATO U B OT-
HOINEHMH CIeIMaJIbHEX METOA0B, IPUMEHSAEMHX B IOJA3eMHEIX YCJIOBHAX
¥ HA IOBEPXHOCTH AJIA YJAaBJIMBAHUA NBUIM y UCTOYHHKOB ee oGpasoBa-
HAA: JPOOMIBHHEIX YCTAHOBOK, PYJAOCOYCKOB u Macrepckux. O6 atmx
ucroyHMKax cM. raasu V m XII.

ITomo6rEle mpoGaeMnl MOryT BO3HHUKHYTH TaKKe B TPAKIAHCKOM
CTPOHUTEJNbCTBE, HATIPAMEDP IPH HPOXOJKe NIAMHHHX TyHHeXeil. Oamako
B TYHHEJISIX MCHNOJBb30BAaHHHIHA BO3JAYX CHCTEMOH BeHTWJIANHMHA BHOpaCH-
BaeTcA IpaAMO B aTMocdepy, Torja Kak IpPH HOA3EMHHX paspaGorkax
mocjie 0IMCTKE OH OOHYHO BO3BPAIaeTCsA B CeTh IIABHOrO IPOBETPHBA-
HAA M MOKeT NOJaBaTbCA Ha fApyrue pabouue ydacTKH.

KoanvyecTBo BO37YXa

Hpr ompepmeneAun noTpeGHOrO KOJMYECTBA BO3AYyXa [JIA IHOAAYH
B DOABHralOMHUECA TYHHEIb WJIH B [PyrMe TYOUKOBHE BHPabOTKE Heo6-
XOAMMO YYATHBAThH PAX daxropoB. Kpome obGecnedennsa paGounx cesxmm
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BO3JyXOM H IIOJA9d ero AMA yAaJeHMsA NI, o0pasyroomeiics npu Gype-
HHUM ¥ JAPYrUX TOPHBIX padorax, NpoBeTPHBaHMe HeOOXOAMMO TaKsKe I
YAAJMEeHASA JRMa, IBUIM 4 Ta30B, 00pa3yloIUXCH B Npoiiecce B3PHIBHBIX
pa6ot, ", ecau 3TOTO TPeOYIOT MECTHHIE YCJIOBUS, YAANCHUSA U3JIAIIHETO
TeNJa WJId NPHUPORHHEIX T'a30B, BHIIEJAEMBIX OKPY/KAOMHUMH IOPOJAMH.

ITorpeGHOE KOJIMUCCTBO BO3MyXa CIEAYEeT PACCIUTHIBATH HCXOJ(SH
H3 BeJUYHMHH UPuGiusnTeabHo 175 4'cek Ha 1 % niomagu noneped-
Horo ceuenus peipaboTku. Tam, TJe BeleAcTBHE BHEJPEHNA MEXaHWU-
YeCKHX CPefCTB NOTPY3KH W.IH B CIIY APYTMX NPHIAH MO;KHO OKHMIATH
obpasopagMsa OYeHbL O00.1bIIOI 3aMblJIeHHOCTH, YKa3aHHOE KOJWUYECTBO
JIOJI3KHO OBITH YBEIMYEHO; TAK JKe CJe/lyeT NOCTYIaTh M TaM, /e CYIecT-
ByeT ONACHOCTH BhIJlejieHHA GOJIBIIKMX KOJMYECTB ra3a MJM Teljia B 30HAX
C BHICOKOH TeMIepaTypoil TOPHBIX IOpojA. B ycioBMAX oYeHb BBICOKMX
TeMIEePaTyp WMEIM MECTO CJIYYad, KOTAA KOJUYECTBO MOJaBAEMOTO BO3-
nyxa pgocturago 750 s'cek Ha 1 m? miomamm 3aGod.

IIprBenenusie uudpsl OTHOCATCA K KOJHMYECTBY BO3AyXa, 3aMepeH-
HOTO HA BLIXOJIE BEHTH.IANMOHHOH TPyOul B 3a6oe, Tak KaK OHO Oymer
MeHbBIIe TOro KOJIMYecTBa, KOTOPOe MOJaeT BEHTHJIATOP, B 3aBUCHMOCTH
OT CTelleHN COBEPIIEHCTBA KOHCTPYKIUM BEHTUIAMHOHHHX TPYyO W TeM
caMniM 0T 1X 3PPeKTHBHOCTH.

Ha gpyrux paGouux yyacTrax, IOMUMO TYHHeJNeil M MTOJIEH, KOTOpHe
He 00ecHeumBalOTCA CKBO3HOW BeHTHJAANUOHHOM CTpyeii, KOJAMYIECTBO
BO3[yXa, II0JaBaeMOr0 BCIIOMOTAaTeJbHEIMHM YCTAaHOBKamyu, OyjeT 3a-
BHCETh OT XapaKTepa NpPOBOJUMEIX paborT M MecTHHX ycuosuit. [lpu
pacdere IOTPeOHOTO KOJIUYECTBA BO3]yXa B TAKMX CIyYaAX CJexyer
PYKOBOCTBOBAThCH HeoOXOIMMOCTBIO oObecnedeHWs MUHUMAJIBHOH CKO-
pocT¥ Bosxyxa B npegeaax 12—15 m/mur. B HeroTopuX ciaygasx
MOMeT HOoTpeGoBaThCA YCTAHOBKA BEHTHJIATOPA, XOTA B PpAfe CAydaes
3a7ada Mo;keT OBITL pemeHa W INyTeM INPaBHJIBHOTO MCHOJH30BaHHA
nepeMbiier W BeHTU.IALMOHHBIX JBepeii.

Benrnaaropbl

Bentuasarops, npEMeHsieMble [JIA MeCTHOIO NIpPOBETPUBAHHUA, pado-
TAIOT OT 9JeKTPHYECKOr0 MWJIM NHeBMarmieckoro mnpuBopa. Hapsany
¢ Gonbpmeit 3PPeKTHBHOCTHIO W MEHbIIEN BepOATHOCTHI0 HEOGXOHMMOCTH
OTKIIO9eHNsI BO BpeMs IepepoiBoB B paboTe Ha PYAHHKE MW MAXTe
NMPEHMYIECTBOM BJIEKTPONPHBOJA ABIAETCA €ro 3KOHOMHYHOCTH.

BuniGop Mecta ycTaHOBKM BEHTHAATOPA OTHOCHTCA K UHCJHY BechbMa
BayKHEIX BONPOCOB, B 0COGEHHOCTH B FOPHHIX BHIPaGOTKaX, ITie BHAEIAETCH
metaH. Bce meponpmaTtma mo ycraHOBKe M 0GCHY;KMBAaHMIO BEHTHIA-
TOPOB MECTHOIO NPOBETPHBAHWA M[O/KHH HAXOIATHCA TOJ Habmioe-
HUEM CHEIUATbHO HA3HAYCHHOTO JUIA HTOM Heau KOMIEeTeHTHOTO JIHIA,
B 005A3aHHOCTH KOTOPOTO JOJGKHO BXOAWTH TaKKe NPHHATHE Heobxonu-
MBIX Mep II0 BOCCTAHOBJEHWIO BEHTHASIMM IOCHTE VIMeBIIe# MecTto ocTa-
HOBKM BEHTIVIATOPA WNJIM HapymeHnil B CcmiIy KakKux-1ubo Jpyrux
N pPUYMH.

Ilpn BuGope BeHTWJIATOpPA pedyb MOKeT UATH O NEHTPOOEKHHIX WIH
ocesix ycraHoBKax (puc. 13). Kax mpasmio, yCTaHOBKEH NOCJeIHETO
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THNA, BKAOYAIOMHAE BEHTAIATOPH ¢ HAOPABASOMUMIA NONATKAMHE, KOHTD-
poropHnrie ¥ TypGooceBhle MOMeNH, HABIAINTICA 0ojee NOXXORAMMMHA
B MEHAKIIEMCS pe)KuMe paboTHI MECTHOrO IPOBETPUBAHHA, TaK KaK MX
Jerde MOHTHPOBATH ¥ MePEMemAaTh ¢ OHOTO MEeCTa Ha Jpyroe, ¥ 3aHAMAIOT
OHE MeHbINE MecTa, ueM 0 :

rpoMo3arne HeHTpo6esKHEbe
senTuiaATops. Heine cyime-
CTBYIOT KOHCTDYKI[UH BeH-
TANATOPOB, PACCIATAHHBIX
NS BEIOOJHEHUA pPasHoo0-
pasepix pabor mpm BHICO-
KO  90PEeKTHBHOCTH  HX
BKCIIyaTaTuu.

=

BenTuasaumoHHble TPYOHI

Jans npoBeTpuBaHWA 3a-
00€eB MOATOTOBUTENbHBIX BHI-
paboToX NMPUMEeHAWTCS BEH-
THJIAOUOHHBIE TPYOHI, H3-
TOTOBJEHHBIE W3 pPas3H000-
PasHHX MaTepUaloB, BHKJIIO-
gasg OGecmoBHBIE, CBapHbIE
B KJemaHble  CTajbHHE
TpyOH, CHAAHHBIE OIHHKO-
BaHHEIE jKele3Hble TPYOH,
oGepHyTHE MPOBOJOKOH HIe-
pessannne TPyOH, damepy,
CTEKJIOBOJIOKHO, rubKune
XOAuloBele M Ope3eHTOBHIE
THAaHU ¥ CHHTETHIECKHUE Ma-
Tepuais. Bee takue Tpy6s1,
3a HCHJIKIOYeHUEM THOKHX,
MOTYT OHTH WMCHOJB3OBAHBL TpEBaHEA:

AT HATHETATETLHOTO U BCa- @ — NeHTPOoGeKHE;, 6 — OCeBOil C HAIPaBAAKXDIAMM
CHIBAIOIOEro MPOBETPHUBA-  JIONATKAMH;, ¢ — VIABOCHEOH MOIYHOCTH ¢ JIONATKaMK

3a0CcTpenHo-06TeKaeMo (QOPMEI W TIDOTMBONOIINAHO
Bnd. BuGop Tpy6 3aBment BPAMAIMAMACA DaGOYAMH  KOJNECAMH: 1 — BCACHBA-

OT MECTHEBEIX YCJIOBI/Iﬁ, BO3- omee OTBEPCTHE, 2 — TPUBON BEHTHIIATOPA, 3—:
Hampasnapmne JIONATKHA II0 HAIPaBJICHWIO IIOTOKA,
MOHOCTH IIOJYY€HUuA TeX 4 — HaNpaBAgOWIKe JIOMIATKA HaBCTPedy IOTOKY
AW WHHX MaTePHAIOB U
9KOHOMUYeCKUX (aKTOPOB; HA BHIOOp BAMAIOT U TaKue cooOpaKeHUHd,
KaK y4eT KOHeYHOH HJIWHE CTaBa TPy, MepHoOy SKCILIyaTallii, OKPY:Ka-
joIne ycioBHS M IoTpeGHOoe pabouee nasiaenme. llpum BriGope HeIb3A
yOycKaTh M3 BAia U TO, UTO JONONHUTENbHBIE PACXO[H HA caMble Jyd-
mue TPyOH KOMIIEHCHPYIOTCA He TONBKO ojiee BHCOKOH mx afdeKTHB-
HOCTBIO, HO H Oojiee IPOJOMIKUTEIBHBLIM CPOKOM CJIYKOBI, ¢ YUeTOM
mobaBouHO# cromMocti pemoHTa. IIpoBesieHHBIE 0GCIEMOBAHHA M IpO-
BEeDKE MHOTOYNCJIeHHEIX YCTAHOBOK  IIO[3¢éMHOTO HPOBETPHBAHUA
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MOKAa3aJM, 410 B 00MeM KadecTBO BeHTHIAUMOHHKX TPY0, HX MOHTAK
® 06cay;KuBaHNE HAXONATCA Ha BeCbMa HU3KOM ypoBHe. Hoamgecrso mo-
CTYyHAIOIEro Bo3jgyxa 4acTto He nocruraer u o0% dQaKTHUecKOH mpous-
BOAMTEJABHOCTH BeHTHIATOPA. UTOGHL CBECTH K MMHHMYMY IOROGHYIO
YTeuKy BO3AyXa, ClefyeT yCTAHOBUTH HOPMbl 3QPeKTUBHOCTH TPYO U 1po-
BOJMTE peryJspHble 3aMepHl C Lelbl obecnedeHuss DOCTOAHHOTO NOJEP-
RaHuA. Benuuuna yreuru He pomxda mpepmmath 1—2% Bcero o6mema
IOJaBAEMOI0 BEHTHIATOPOM BO3AyXa Ha Kasxgbie 30 M BO3QyXoupoBoaa.

s Metannuueckux TpyO KjelaHbie MBH ABJIAIOTCA MeHee MPHTOJ-
HEIMH, YeM CBapHBe, TaK KaK OHM He 00ecmeymBaloT repMeTHIHOCTH,
Oojslee YYBCTBUTEJBHH K NOBPE/KIEHWAM IpPH TPAHCOOPTHPOBKE
Il TPeOyIOT YACTOr0 YMJIOTHEHUs YeKAHKON IAA NOAjep:;KaHus uX 3¢-
dexrussoctn., CoeluHeHuss TPyO u3 ONNHKOBAHHOTO jkelie3da NaHKoOH

.
Z

WAN \
2 1!

Puc. 14. Onannesbie coepuncHNs, OpPUMEHAEMHE [JIS BeHTH-
JALNOHHKX TPyOoHpPOBOJOB M3 OLMHKOBAHHOTO >Kelesa:

1 — peanHOBAs TPOKJIAIKA; 2 — MOJUCPHKHBAIIIAA MYdTa

nawT 0oJjiee YAOBJIETBOPHTEJNbHBIE pe3YJbTAThl, 4Y€M KJENaHbe NIBH,
HO TOCJe NPOAOTKUTENbHOTO CPOKA CJAY:RObI CTAHOBATCA HEILTIOTHHIMH.

Heobxonumo yaensith npucTaibHOe BHUMAHUHE NPUMEHAEMBM BHIAM
coeflMHeHMIl Tpy0, KOTOPhie, KPOMe TePMEeTHIHOCTH, JOJKHK 00eCHeYHBATh
yaoobuyio cbopry B moaseMHBX ycrnosusax. Jlaa Bcex MerajamyecKux
TPY6 peKOoMeHAYIOTCA QIaHUEBble COCIHHeHMA ¢ PE3UHOBHLIMM HJIM TPO-
Pe3WHEHHBIMU TpoKAaaraMu (puc. 14).

Ecan BenTHAAIMOHHBLIA TpyGomposox HeoOX0AVMMO U3OTHYTH IO
BeGOJIbIUM YIJIOM, CTejlyeT TPHMEHATH OTBOAB CHelMaNbHON KOHCTPYK-
pon. J{na manwx yraos (o 20°) moaesno IpuMeHsATh YCTPOWCTBO, COCTO-
Amee U3 OOBYHON BEHTHIANUMOHHOM TPYOM, pa3pe3aHHOH HA JBe YACTH
B HAKJOHHOI MIocKocTH mop yriaoM 80" x ee ocu. H orpesammpM KoH-
aM NPHBAapUBAIOTCA WJIW YPHCOEAUHSIOTCH TeM MJIH HMHBIM CHOCOGOM
CTaHAAPTHHle (.TaHLULI ¢ 0CO0O BHICBEPIEHHHMH OTBEPCTHAMH U TOTAA
MyTeM BPaIleHMs OAHOMN CERIMII N0 OTHONMEHWIO K APYyroii MoskeT GHITH
oGpa3oBaH TpeGyeMmulil yroa msrmba.

IIPOBETPHBAHHE HNOATOTOBUTEJBHLIX PABOT
Brigop cnocoba

K saGor moaroroBuTenbHOR BLIPAaGOTKM BO3AYyX MOKET HONABATHCH
OJTHAM M3 JABVX CHOCO00OB AJIM KOMOHHMPOBAaHMEM MX. ITH JBa OCHOBHBHIX
cmoco6a NPOBETPMBAHMA 3aKJAOYAIOTCA MM B HATHETAaHMM  BO3JyXa
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Yepe3 BeHTHIAINMOHHBE TPYGH HemocpefAcTBeHHO K 3a600, mam B oT-
cacHIBaHMHM BO3JyXa uYepe3 BEHTWIANMOHHHEE TPYOe ¢ obpasoBamueM,
TakUM 06pasoM, ABM:KEHHA BO37AyXa BAOJb BHpaboTku K 3aboo.

N3 stux nByx cHocoGoB NmpoBeTpHMBaHUA (oJjlee MPOCTHIM W MPAKTHY-
HHM ABIseTcA HarHeraTeJbHHI. BMecre ¢ TeM m BcachBaomuii cuocof,
KOTOpHI# Oyjer pacCMOTpeH HHU;Ke, WMeeT H3BECTHHE IPEMMYIIeCTBa,
TaK 4TO OKOHYATEJbHE# BeOOp cmocoba Oymer 3aBmceTh oT cuemupum-
YeCKAX YCJAOBHIl, BCTPEUAIOMAXCA B Ka;KIOM OTHeNBHOM CHydae.

BeacoiBaronuii crocod

C Touxu 3peHHA yAaJleHHA IBIN BcackBawomuii cnoco6 Goxee mcero
HOJXONUT K CKBO3HOMY HpoBeTpuBaHuWio. Ecau Gn BcachHBAaOMUE KoHer
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Puc. 15. CxeMH NpoBeTpHBAaBAA BHIPAGOTOK:

a — HArHETaTeJIbHAA: CBEXHIE BO3NYX NoOaeTCA K MOAroTo-

BiTenbHOMY 3a6010; 6 — BeaceBawlaa (o6paTHTL BHUMa-

HHMe Ha TPYAHOCTb TOIIepPHAHHUA BeHTWISIUOHHON TPYGH

pOnnan 3a60:); € — KOMOMHMPOBAHHAA C IiePeKpbIBaHNEM.

nepexpuiBague I IOTHHO ‘61):1'1‘5 Ha PacCTOAHHH He MeHee
0 M

BEHTHJIALMOHHOMA Tpy6H OB NPOTAHYT NpsaMo K 3aGoio, To BCA o0pa-
30BaBIIAascA 316Ch NHAH OhIa OB 3aTAHYTa B BeHTHJIANUOHHYIO TPYOy
W BePOATHOCTH B/(BIXaHUA ee pabouumu Gpiia 6B O4eHDb HE3HATHTEAHHOM.
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OnHaKo B NPaKTHYECKUX YCIOBMAX MOABOAUTH BEHTHIALHOHHLIE TPYOH
K 320010, I7le IPOBOJATCA B3PHIBHHIE paborn, Gumke deM Ha 12—15 M,
ACRIIYNTEIPHO TPYAHO BBHY BO3MOKHOCTH IIOBPEKIECHUA pr60Hp0—
Boga. Takum o6paszoM, TmpM BcacHBAWMeM CIHOCO0e MMeeTCA MepTBOe
TIPOCTPAHCTBO MEKIYy OKOHYAaHWEM TPYOH U 3a00oeM, B KOTOPOM KOHIEH-
Tpanus NUsUIH OyfeT odYeHb BHICOKO#M. JTa TPYAHOCTH Obliia YCHENHO
TPeoNloIeHa IMyTeM YCTRHOBKU KOPOTKOTO OTPe3Ka BEHTUIANNOHHONR
TpyOHL AJIs 3aXBATHBAHUSA CTPYH BXOHAIIET0 CBEKETO BO3LYyXa W IONAYH
ee K 3a60or0. YKasaHHOe YCTPOHWCTBO IO3BOJAET PACCEHBATH MLIIEBOE
06aK0 W 3aCTaBJIAET ero mepeMemaThCsa B 30HY JOCATAEMOCTH KOHIA

4
2 / L
— 7 ’> -/’
J

-3

' i

Pmc. 16. CxeMa DpoBeTpMBAHHMA I HECKOJBKHX OJHOBpe-
MeHHO pa0oTaMuX HOATOTOBHTENLHHX 3a(0eB:
1 — rnaBHasg BEHTHIALUMOHHAA nupaﬁoma; 2 — BCACHBAWIIUIA BEHTANA~

TOpP; 3 — HarHeTaTeXhHbIA BEHTWIATOP; 4 — IJIABHNIN BEHTIWJIANAOHHEIK
TpyGonposox

TJiaBHOI BcackiBaomeil TpyOnl. JlapHOE YCTPOMCTBO M3BECTHO KaK KOM-
OWBHPOBAHHKIN CHOCOO MECTHOTO IPOBETPUBAHWA; OH MMEET €le W TO
TPEeUMYINEeCTBO, 4TO [ALIM, THUIb M Ta3bl IOCHe B3PHIBA 3aTATMBAKTCA
HENOCPEJICTBEHHO B BEeHTHIANUOHHYI0 TPyOy, NIO3BOJASA TakuM oOpa-
30M paboymM BXOAuUTH B 3a00fi gYepe3 3HAUMTENbHO (oilee KOPOTKUI
IPOMEKYTOK BPEMEHH HOCIe B3PHBAaHAA, 9eM TPH APYraX cmocobax.

BcacuiBaomuii cioco6 Ha mpakTHKe MMeeT ¥ HEKOTODHE HEeJOCTATKH.
B caygae maumHHOR BHpaGOTKM BO3AyX HOJsKeH Oymer mpoiiTu Gosibmioe
paccrosagne or GamKaiimedl CTPyH TiaBHOTO NPOBETPUBAHUA C OTHOCH-
TEJbHO HHU3KOW CKOPOCTHIO U OyfeT, TAKMM 00pa3oM, yBIEKATh 3a co0oit
3HAYATENNbHOE KOJMYECTBO Telia. lIpm TOBHIMEHHBIX TeMIIepaTypax
OKPY’/KaloOmuX IOPOJ HAarpeBaHME 33 CYET ITOrO BO3AYXa MOKET CTATh
moMexoi g Bcex paGor B 3aGoe. Bosee Toro, ecim BrpadoTka mepece-
KaeT KaKywo-1ubo TpemuHy, BHIEIAIIYIO ra3, WK eClId B CaMOii BEIpa-
60TKe HPOBOAATCA Kakme-1uGo paboTH BCIOMOTATEIBHOTO XapaKTepa,
TO o0pa3yomuecss IPH 5TOM Fa3kl WM TBLIb GYAYT HOJAaBaTHCA BHEpeEN,
% 3ab60i0, a He Ha3aj, K CTpye IJIABHOr0 HPOBETPUBAHMAA.
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Yro6s1 u36eKaTh PEIMPKYIANNNA BO3/yXa, KOTOpas BieueT 3a coboit
o0pasoBaHue OMACHHX CHKOIUIEHWI NIELIM HJIM ra3oB, HeoOXOZMMO ycra-
HOBHTH TIIATENIbHHIA KOHTPOAbL 3a pPeKUMOM pabGoThl HATHETATENLHOTO
BEeHTHJIATOPA BCIOMOTATENbLHOM YCTAHOBKU € T€M, 4TOOLN KOJIMYECTBO
MOfaBaeMoro MM Bo3AyXa He npepsmano 60% KoaumuecTBa BO3AyXA
B TJaBHOM BcachBaomeM TpyOOmpOBOjE; CIEAYeT TaKie CIeSUTh 3a

Il |

o

A0

A
e ——— _PE —

Puc. 17. Taomunas cxema pasamemenus o0OpyZoOBaHNA B BHPa-
GoTke mpH KOMOGMHMPOBAHHOK cxeMe (BCACHBAWINEH ¥ HarHETa-
TeJIbHOH) BeHTHAANAR (C IepeKpPHBAHAEM):

1 — BEHTHIAGUOHHAA Tpy6a d = 75 eM; 2 — opocuTens d = 5 cm) 3 —
BeHTHJIAUMOHHAA TPyOa d = 40 cm; 4 — SKCINyaTaOWoOHHEE TPYOH

TeM, 9TOOB HarHeTaTeJbHBIH BeHTHJIATODP BCHOMOTATENbHONW YCTAHOBKH
He IIpojoszkaia paboTaTh B ciydae OCTAHOBKM BEHTHMJIATOPA IIaBHOTO
Tpy6onposona (puc. 15).

Tlpu GnarompuATHHX YCIOBUAX, T. €. HPH OTCYTCTBMM 4PE3MEPHOTO
HarpeBaHUg BO3[YyXa, ONACHOCTH BHIEJIEHNS Ta3a WJW B OTHOCHUTEIBHO
KOPOTKUX BhIPaGoTKax, riaBHOH mpo6aeMOil OCTaeTCA TOJIBKO BOIPOC
YAaJIeHUA OHAM HIM OPOAYKTOB B3PHIBa; HO3TOMY B TAaKUX CIy4afax
MO3KHO PEKOMEH/IOBATH HCIOJIb30BaHAE KOMOUHMPOBAHHOTO CHOCOGA mpo-
BeTpusanua (puc. 16 n 17).
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HarmeraTeabHblit CcHOCO0

BBy HemocTarkoB, CBOMCTBEHHHIX BCACHIBAIOMEMY CHOCO0y, 9acTo
IPefNOYATAIOT CIOCO0 HArHeTaTeIbHOTO IPOBeTpUBaHuA. B aToM ciayuae
OPMHEY/UATENbHAS TO/a4Ya BO3AyXa OCYMECTBJIAETCA M B Mecrax, Ife
3aHATH paboume; cUIbHAA CTPYS BO3[yXa, OMHBAOIadA Trpyiab 3aos,
obecrmeurBaer 3¢peKTHBHOE PacCeMBAaHWE ¥ PA3JKIKEHNE NbLIM U Tasos,
€ClIM WOCHENHHE BHIENATCH, & COOTBETCTBYIOIIEE KOJWYECTBO BO3MyXa
OygeT pasKWiKaTh OBUTH B CTPYe MCIOJIB30BAHHOIO BO3AYXa M0 IIpuUEM-
JeMBIX KoHOeHTpaluii. B 1o jxe BpeMs Tpebyerca oOGCaAy;KABaHHUE TOJIBKO
OJJHOTO BeHTHJATOPA ¥ OJHOTO BO3NYXONPOBOZA BMECTO ABYX. I'aBHmIM
;Ke HeJOCTATKOM HATHEeTaTeJbHOTO IPOBETPUBAHUA MABJAETCA TO, YTO
0061aK0 oGpasoBaBmiedicd THAM U TPOJYKTOB B3PHIBA BHBOJHTCA M3
32004 depes BCO BHPaOOTKY, & 9TO BEHIBHBAET HEOOXOTMMOCTh YIAJCHHUSA
3 Hee Ha W3BECTHHI IepHoj BpeMeHH BceX padorawmux. B cuay aroro
HAarHeTaTeJIbHHHN CH0co0 He BCerfa MpHeMieM IpY IPUMEHEHMH BHICOKO-
CKOPOCTHOTO METOJa IIPOXONKM.

ChuBoeHnble IITPEKH

Ilpm BHICOKOCKODOCTHBIX METOJaX HPOXOAKH M 3HAYUTENHHOH WPO-
TSAKEHHOCTH BHIPAaG0OTOK Xopomme YCIOBUA NPOBETPUBAHHUS MOYKHO
WOJYy49ATh B pe3yjbTare IPOXOAKU CABOEHHHX HITPEKOB ¢ MONEPEYHHIMH

Puc. 18. IIpoBerpuBaHEe IIOATOTOBATENBHHX 3a(06B COBOGHHHX BHPaGOTOK:

1 — tpy6a nepeKpPHBAHAA C BEHTWIATOPOM; 2 — TpyOH BCACRIBAKIMEll BEeBTHIANNHA; 3 — BeHTH-

JIATOP HMAW PEryjaATOp JUIA YIPaBjeHNd NEeHTPAJbHBIM OIPOBETPUBAHAEM; 4 — BO31YXOHEIPORHE-

naeMasa HepeMp9Ka B npennaymeii BupaboTke; 5 — BHpaboTKa INA BXOAAm el BEHTAIAOUOBHON

CTPYH; 6 — TAABHAA BeHTWIANHOHHAA BHPpPalOOTKA OjA McXonAmedl cTpyu; 7 — BCachWBaomuit
BEHTIWIATOP

COeIMHEHUAMH Yepe3 COOTBETCTBYIOIHE WHTEPBAJH (JOOYCTHM depes
150 »). Boapmme xomuwdecrsa BO3myXa, MOpONyIIeHHEIE depe3 ONHH
IMTpPeK, BO3BPAmIAIOTCA BaTeM IO [APYLOMY IITPEKY, HpPUYeM HCIOJIb30-
BaHHHHA BO3/yX MOkeT OHITH mpu HeoOXOJUMOCTH IOJIBefleH Hemocpep-
CTBEHHO K BEHTWISNMOBHOH BHIpaGoTke Mcxopame# crpym. HopoTkoe
paccroAHMe OT HOCIELHEr0 MOIEPEYHOTO COeNMHEHUS [0 ABYX 3a6oeB
MOJKeT IPH HTOM IPOBETPHBATHCS MOCPEICTBOM KOPOTKOTO BCACHBAIOIErO
BO3IyXO0OpPOBOJa IO NPHHENANY KoMOuHHpOBaHHOrO cmocoba. Cumocod
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CIBOGHHHIX HMTpPEeKoB ofjeruaer OGHCTpOe yJajleHWe OBHUIH M AAOBHTHIX
TIPOAYKTOB TOCJE B3PHBOB M NPU HEOOXOXMMOCTH MO;KeT GHTb HCHONb-
30BAH TAKIKe [JA OXJAa;KACHHA BO3AYXa B MOA3EMHWX BHPAbOTKax
(puc. 18).

HoménunposanHii cnocod

IHpn nemenecooGpasHOCTH DPOXONKH CABOCHHHX IITPEKOB MHOTHA
NPUMEHAT KOMOMHUPOBAHHHI — HATHETATEILHO-BCACKIBAIOMMIA COCO0
mpoeerpuBaruda. Ilpum 5ToM MoOryT GHTH MCHOTB30BAHH PpPEBEepPCHBHHE
BEeHTHWJIATOPH WA BEHTHIA-
TOpPH OZHOCTOPOHHErO  Jeii-
CTBHA C CHCTEMOH KJamaHOB
A peryiImpoBaHHA HaIpaB-
JIEHUA BO3AYINHOIO  TOTOKA
(pmEc. 19). ITpumenenne
BEHTHJAATOpPa ¢ HNepPeMEeHHOoH
OPOM3BOAUTENBHOCTBIO  HO3-
BOJAET  PETYJHPOBATH KO-
JEIECTBO MONABAEMOr0 BO3-
AyXa B COOTBETCTBHH ¢ HOABHU-
TaAWeM BHIPAOOTKH; BEHTHIS-
TOp MO’KET paboTaTh ¢ MaKCH-
MAaJBHOHI OPOU3BOUTENb-
HOCTBIO JJId OYACTKH BO3AyXa
OT ANOBHTHIX MPOAYKTOB OBIJIN
Hocje B3PHBA M MOKeT OHTH
OTperyJmpoBaH Ha MEHBIMYIO
IPOU3BOLMUTENHbHOCTD, eciu 06-
pasoBaHHe UHJIH CHIDKAETCA.
Ilpu o2ToM cmocoGe nHeobxo-
AUMO HMMeTHh HeGOABLIOH BCHO-
MOTaTeibHHHA BO3EYXODPOBO],
¢ BEHTHIATOPOM WIN IHEeBMA-
THYECKHM  DIKEKTODOM NI
OYHCTKH IPOCTPAHCTBA MEKAY Pmc. 19. Cmcrema mmbepHHX 3aTBOpPOB AJst

KOHIOM prﬁu u 3200eM B Te- M3MEHeHHsA HaNPaBieHHA BO3RYIIHOH CTPYH
YeHdme NEPHOfAa BCACHBAaHUA. OpR HNPOXOXKEe IAaXTHRIX CTBOJOB HJIK TYH-

HeJeil:
B rex cayuasx, xorma cy- 5
a — TOjI0KeANe MMGEPHBIX 3aTBOPOB I'MIbOTHHHOTO
IHecTByeT OHacCHOCTb 06paao— TMOA 1, 2, 3, 4 ¥ BeBTAIATOD X; % -— HargeTaTeb-
BaHHMSA O0OJBIIOr0 KOJIUIECTBA HOEe YCTPOHCTBO: 1 M 3 BAKDPHTH, 2 M 4 OTKPHLITH,

6 — BCacwBaiomMee YCTPOMCTBO: 2 W 4 3aKPHTH, I
OB, INOPHMEHEeHHE [TaHHOIO - M 3 OTKPHTH

coocoba OpoBeTpUBAHUA Tpe-

6yeT OPHHATHAA MEep OPEeJOCTOPOKHOCTH, 9TO6H paGo‘me He moABEepPrajlich
,Ilef[CTBHIO ORI, KOTOpadg MO:KET IMOCTymaTh B BmpaﬁoTI{y U3 BEHTHIA-
OUOHHEIX pr6 noclie peBepCHpOBaAHUA BEHTHIATOPA C pe:KEAMA paﬁon
BCaCHBAaHHA HA peKMM HarHeTaHud.
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OPOBETPUBAHHE OYHNCTHBIX PABOT

Ho6asounnie paGoOTH Ha PyAHMKAX ¥ HIAXTaX BEAYTCA B OYHCTHHX
3a00sX, KOTOphie TPEOYIOT YCTOMYHUBOrO. HAJEIKHOTO IPOBETPHBAHUA
B JOJuKHOU mMepe | B io0oe ppema. Hapsany ¢ paskureHmeM ® yhgate-
HHEM KOHLIEHTPAIMH OBUIM CEPhe3HOT0 BHEMAHMA TPEGYIOT BHICOKME
TeMOepaTypH W S/OBUTHE NPOLYKTH NPU B3PHBHHX pabotax. Cmocobn
IOJaYM BO3AYyXa MEHSIOTCA B COOTBETCTBHM C HPHHATHIMU MeTOJaMHu
paGoT M B 33aBHCHMOCTH OT BHWJa pa3pabaTHBaeMOro MCKOIAEMOTO.

IIpoBeTpuBanne 3a60eB MeTANIHYCCKHX PYAHAKOB

Kax mpasmio, pa3spaGorka HAKIOHHBIX M KPYTODANAOIMX PYIHBEX
TeJI MPOM3BOAMUTCH ¢ MOMOIIBI0 CETH COCIHHATEILHBIX BHPAOOTOK MERIY
TOPU30OHTAMH; B TaKOil CeTH BO3AYX MOKeT LHPKYJIHPOBATH, HAYWHAST
oT BHpPaGOTOK CBe:Reil CTPyH BO3AyXa [0 CAMHX HUW/KHAX TOPHA30HTOB,

Puc. 20. IlepeMBplYKE 0O UAJEHUI0 M IIPOCTAPAHUIO
JJIA HANPaBJACHAs BEHTWIALEOHHOHX CTpYH BO3Lyxa
BROJb pabogero 3aGosn:

1 — paGounii 3a00if; 2 — BXOAMAA CTPYA; 3 — BHIPAaGOTKA
1A MCXORAMEH CTPpYH

OTKY/la OH Um0 BHpPabOTKaM MOJHEMAeTCs BBEPX W Yepe3 BepXHHE IOpH-
30HTH MCXONAINEeH CTpyedl BHIXONWT M3 pyAHUKA Wik ImaxTh. PazpaboTka
TOPM30HTAJBHHX WM HOJOTOOAfAl0IUX MEeCTOpOKJeHui tpebyer Gonee
CIAOKHOA CHCTEMH BEHTHJAIMOHHKIX HITPEKOB JJIA BXOAAMEr0 M HCXO-
OAMET0 BO3IyXa ¢ KOMMYHUKaUMAMA K 336010 u or 3abos (WiH K He-
CKOJBKHEM 3a60siM 1 or HuX). BeleMKa ucKomaemoro B OYHCTHHX 3a060AX
JOMKHA BECTHCHh TakuM 00pa3oMm, 9ToOBl BO3AyX MMel BO3MOKHOCTB
IPOXOAMTH IO BceM paboymm mecram. Tam, rie Heab3A DPOBECTH COENH-
HUTEIbHKE BHPaboTKU, Heo6X0mmMo mpumeHeHHe 0G0COGIeHHOro mnpo-
BETPUBAHHUSA.

Crcremn paspaloTKu ¢ MarasmHHUpPOBAHHEM pPYAH camu mo cebe co3-
AT OJarOOPHATHYI BO3MOKHOCTH PEryJMpPOBaHMS BeHTHIMIUH,
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HOCKOJIbKY BeIpa0OTAHHEIE IPOCTPAHCTBA 3aKPHITH, OXHAKO B OOJNBMIMH-
CcTBE [PYLHX CHCTeM pa3pabOTKH, a TakKe HPH BHEMKe IJINHHHMHI
3a60AMHM M I/le He OPUMEHSeTCsa CIVIOMIHOe o0pylieHHe WIA 3aKJajkKa,
AOJ;KHB yCTPAMBATHCA BO3LYXOHEOPOHMIAEMBIe DEPeMHYKHM 110 Iaje-
HHMI0 ¥ IPOCTMPAHHUI0 BHIPAGOTOK AAA HperpaskjeHus ¥ moJayH BO3NyXa
K oumctHHM 3abosm. Jljis ycrpoiicTBa TaKMX HepeMHYEK MOTYT OHITBH
HCIOJB30BAaHE IIYCTHE IOPOJH, NaPYyCHHA, BEPMHUKYJIMTOBHE, O€TOHHLIE
Onoxku mam ppyrue Mmatepmansr (pme. 20 m 21).

B MerannmgecKuX pyAHHKAaX MO’KeT OPUMEHAThCA IoCJe/[0BaTelb-
HOe IpPOoBeTPHBaHME HECKOJbKUX 3a00eB Ha Ka:kJoM ydactke. B rakmx

Puc. 21. IlpuMeHeHme mepeMHYEK JJs TPOBETPHBAHHA
MOArOTOBUTEABHOr0 3a00 IO BOCCTaHHIO 0e3 cOOMKN
C BHIIEJE;KAIAMHA TOPA3OHTAMH:

1 — KUPOWYHbIC TIePeMLiYKM WM Napyca; 2 — BEHTIIAOMOHHBIE
nBepH, 00pasyloive BO3NYMHBI KPaH; 3 — HalpaBieHAe ABMKe=
HAA CTPYM BO3ayXa

clydasx Heo0X0qUMO HPUMHUMATH MEPH IPOTUB UPE3MEPHOro NOBHIEHUA
KOHLUEHTPAal®Wil NBIJIM OyTeM OCOGHX OTBETRJIEHMH BO3AYNIHOI CTpy:m
OT IJIaBHOH BEHTUIANNOHHOW BHPAOOTKH B HPOMEKYTOYHHIX NMYHKTaX,
NOBHINAA TE€M CaMEM O0INee KOIMYECTBO NPOXONAINET0 BO3AYyXa, HIHU
myTeM COKpalleHWA KoJmdecTBa 3aboeB B rpymne.

HlpoBerpnBanne 3a(0€B YroJABHBIX WIAXT

B yronsHBIX mIaxtax cmoco6bl oGmYu B 00mMuUX Yeprax MOryT GHIThH
OTHECeHH K CHCTeMaM CIJONIHOH ¥ KaMepHO-cTON0OBO# paspaGoTK:
C pasIWYEHIMU HX BapHaHTaMH.

IIposeTpnBanue AIMBHOro 3a060A OCYIECTBJIAETCA C IIOMOIIBIO COE€-
AAHenn# (DPOMEKYTOYHHIX IITPEKOB) € IJIABHERIMHM BEHTHJIAMOHHHIMH
BHIpaboTKaMM /I BXO[ja CBEKero W BHIXOJA MCHOJb30BAHHOTO BO3AYXa,
fOmaromaps 4Wemy BHOJH 3a00s BO3HMKAeT ABMKeHHe Boszgyxa. OOKYHO
BO3[yX NIPONYCKAIOT € HIJKENe;KAllero TOPM30HTA HA BHINIEJNEIKAIHMA
(uposeTpmBaHme B BoOCXofsmem Hampariennu). Ha puc. 22 mzo6paskeHa
TANMYIHAA CX€Ma IPORET PUBAHKSA HA OTHOM 113 YyIACTKOB YrOJAbHOM MAXTH.

IlposerpmBaEme BHPabOTOK B KaMepHO-CTOJOOBHX cucTeMax Ooxaee
CI0)KHO BBAARY O6OJBIDOTO KOJMY4ecTBA 3a(0€B C OJHOBPEMEHHOH B HUX
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¥Tb AJA TNOJATH MaTepHai1or

Prc. 23. Cxema mDpoBeTpHBaHHSA, THIUIHAA AJIA HeIPEPHBHON BHIEMKH HCKOIAeMOro:
3 — JICHTOWHbLIC KHOHBelepni, 4 — I

1 — nojBuUraedibie y9acTkH, 2 — yIpaBJieHHe NPOBEeTPABaHUAEM C IIOMOUILI0 MAaPYCHBIX NCPCMbIYEK;
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paboToit ¥ HeoGXORUMOCTH NIPOBETPHBAHMA HApe3HHX BHPAa6OTOK HiIH
3a60oeB BHepequd CTPYH TIJaBHOrO NPOBETPUBAHMSA.

Ilpn mpoxonxe BepaOOTOK TOpHHIMH KoMOailmamMu 3ajjlaga IIpoBETpH-
BaHMA OCJOKHAETCA OHCTPHM HOABUraHWeM 33005, CONPOBOKIAIOMMMCSA
ob6pasoBanmeM OOJBINOr0 KOJMYECTBA IIHIJIM, a HHOTAA BEIeIeHHeM
MeTaHa. B Taksx cayyasx JJas  [OpOBeTpEBaHHA  HeoOXomEMo

Prc. 24. Cxema mpoBerprBaHEA NpH paboTe ropHOro komGaiina:

1 — HATHETATEJNbHHI BEHTHIATOP; 2 - NAPyC; J — BCACHBAWOIMUI BeRw
THANATOP, 4 — BEHTHAANMOHHAR TPy6a

NpPefAyCMATPHBATh YCTPOHCTBO HIPOJONBHHIX IEePEMbideK MIH YCTAHOBKY
BCHOMOTaTeJbHEX BEHTHJIATOPOB C Bo3Lyxonposonom (puc. 23 u 24). Ham-
Gosree y0BIETBOPHTENbHOM B 000MX OTHONIEHMAX — JIJA HPOBETPUBAHHA
u GOpHOH ¢ LBUIBI0 — ABIAETCH YCTAHOBKA HATHETATEILHOrO BeHTHIA-
TOpa B COYETaHHH CO BCIIOMOTATeIBHON cucremoit orcacmsanusa. Bcerga
DOKHEL OPHHEMATHCS CTPOrHEe MepHl IPEeIOCTOPOKHOCTH NPOTHB pe-
OEDKYJANAM BO3JXyXa, KOTOPAs MOMKET CO3JaTh OMmACHHE YCIOBIA.
BcemomorarenbHast cucTeMa OTCACHIBAHUA CO3[AET emie JONOIHATEIbHYIO
OIaCHOCTH OT YrOJBHOH IELIM, HATHETAEMOH BMECTE C MCIOJB30BAHHBIM
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Puc. 26. BemTunaumonHse TPYOH, CMOHTH-
pOBaHHEC HAa TOpHOM KoMOaime:

1 — NYHKTH BHXONAa BO3NyXa M3 Tpyl; 2 — pery-

JIMPOBOYHAA [IEPETrOPORKA; 3 — IAABHAA Tpyda; 4 —

BEHTWIATOP, & — Dapyc, 6 — BCaChIBAOU[ee OTBEp-
CTHE NEepPEeMEeHHOr0o THIIA

o8

b4

Puc. 25. Ypanesne ULITH

pu paGoTe TOPHOTO KOM-

Oajima ¢ TOMOHIBI0 BCIO-

MOTraTeIBHOTO UPOBETpHA-~
BaHMA:

@ — HarHeTanye; ILIOXHWE VyC-
JOBMA 3a0BIIEHHOCTA;, 6 —
eCTECTBEHHOE BCachIBaHMeE,
CKOpPOCTH BCaCHIBARNA HeNo-
CTATOYHA A OYACTKH sabod;
& — OTCOC BEHTWJIATOPOM Me-
CTHOT'O MPOBETPHBAHAA C K-

JeYJIOBUTEIIEM; BO3POCIIAA
CKOpPOCTh OTCACBIBAHMA OYH~
[maer 3a0o0if; CHODOCTDH
OTCaCEHBAHNA vy = 0,15—

0,20 Mm/cexr, vy = 0,30—
0,50 M/cex; 1 — BeBTHIA-
TOPBI; 2 — BCIIOMOTATEIIHHEE
BECHTIWIATOPH; 3 — MBIIEYII0-
BHTenb (MecTa oTOOpa TIPoo
HOKa3aHBl KPY:RKAMY IA 3a-
604 W UPAMOYrOIbHHKAMA
B BHpaloTKe aAnNA MNCIXONA~
meit CTpyH)
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BO3AyXOM B BHpaboTkE pis Mcxopamei crpyu. ina Gopnbui ¢ nbubio
Ha BCEX STamaX IPOBOAMMEHX TIOpDHHX pabor HeoOXonuMo TpPH-
MEHSTH BOAY. YCHOEIHHEe ONHITH OLIIM HPOBEAEHH € HCHOJH30BaAHUEM
BO BCACHBAKIEM BO3AYXOMpPOBOAE HLUJIEBOr0 (UIBTPA MOKPOro THHA,
CIIENUAIBHO CKOHCTPYMPOBAHHOIO i 3Toil mexm (pHc. 23).

B pgpyrom BapuanTe NPEMEHSIOTCA BEHTHJATOPH M BO3[LYXOHOPOBOAH,
CMOHTHDPOBAHHHE Ha CaMOM KoM0aiilHe ¥ MCHOJb3yeMHe B COYEeTAHHH
¢ OpPORONBHHME HepeMbrakamu (puc. 26).

NOPOBETPUBAHME ITPM NMPOXOJKE HIAXTHBIX CTBOJOB

IlposerpuBanue IMAXTHHX CTBOJIOB HPU MX HPOXOAKE HE OTIMYAETCH
CYWECTBEHHO OT CH0COD0B BEHTHAALUMHM, HPUMEHSEeMHX IPH NPOXOAKe
TyHHeNei#l W JpPYyrux Tropu3oHTaNbHHX BHpaborox. Ilmomams 3a6os
IHAXTHOTO CTBOJA OOHYHO 0OJBIIE W COOTBETCTBEHHO YBEIMIHBAETCH
o0beM HPOBOAMMHX DPAabOT M KOAMYECTBO OTOHMTOM HOPOAH, NOIJIEKA-
meit ybopre. IlockoiabKy CKOpOCTH IPOXOAKHM CTBOJA YacTO MIpaeT
OYEHDb BAKHYIO POIb, TO BOHNPOC GHICTPOrO yMaleHUsA OHUIM B ANOBATHX
HPOAYKTOB HOCJe B3PHBOB Ipmobperaer mepBOCTENEHHOE, BasKHeilmee
3HAYEHUe.

Hak u npm mpoxopke ropH3oHTaJbHHX BHPaborTox, wamboaee yuo-
BJIETBOPUTEINbHEE YCIOBHA B 3a00e JOCTMTalOTCA NPH HAaTHETATEIbHOM
cnocofe IPOBETPMBAHUA M HPOXOJIKE NIAXTHHX CTBOJOB ¢ IMOBEPXHOCTH.
Opmako sToMy crtocofy CBOUCTBEHEH TOT HEKOCTATOK, YTO CIYCKAIOMAACH
IO CTBOJY WOCJTe B3pHBA CMeHa pPabouMX JOJJKHA HPOXOAHMTH HUepes
Ta3H ¥ IHJb, TDOAHUMAKIHECH OO TOMY K€ CTBOJY; IpaBAa, rassl H
BT DONHWMAIOTCA TaK OBICTPO, YTO OKA3WBAaEMOE MMM BpPEJHOE MAEH-
CTBUE YYBCTBYETCHA B OY€Hb Majoil crenenu. B obmem ke mpu HaHHOM
cnocobe mpoBeTpuBaHHA paboume NOABEPralTCA HKEHCTBHI0 NHIH W
ra3oB B MeHbIIeH Mepe, YeM OpPH BcacwBaomeM cmocobe.

ITpm npoxopke HACOCHEIX KaMep ¥ APYIMX OKOJOCTBOJABHHX BHpaGo-
TOK, & TAK)Ke B CJIyYae NPOXOJKH CJIENHX CTEOJOB AOKHE OHTH mpexy-
CMOTPEHH cHeIuajbEHe MePONpHATHA H0 Goprbe ¢ OHABI0 ¥ YHAJIECHHIO
HPOAYKTOB B3PHBA; B TaKAX CJIYYasiX HPEANOYTEHHEe MOKHO OTAATH
KOMOMHHDOBAHHOMY HAaTHETATeNbHO-BCACKHBawmeMy coocoby o6oco-
6GIeHHOTO NPOBETPHBAHHUA.

Ha puc. 27 nokaszannsl pasiuyebie CXeMbl NPOBETPUBAHUMA IMAXTHHIX
CTBOJOB OPH OPOXOAKe. B IMAXTHHX CTBOJAX HPAMOYTOJBHOLO CEICHHA
OJIHO WM HECKOJBKO OTHEJEeHHH MOryT OHTH OTHAENeHH IepPeropogKaMH,
HO, Kak mpaBmio, Goiee mesecooOGpasHEIM HPH CKOPOCTHOIH HPOXOAKe
ABIAETCA TpUMEHeRHe TPyOOmpoBOMOB, KOTOPHE K TOMY ke Ooxee
repMeTmunnl. HoJMYecTBO mOgaBaeMoro BO3AyXa MOMKHO OHTH He
menee 175 a/cex Ha 1 M?® nuomanu cTBONA, a CKOPOCTH BO3AYXA B CAY-
yae BcachBapoImero cmocoba mposerpuBanusi — He HMKe 0,2 M/cex mo
IoNepeyHOMY CeYeHHUI0 CTBOJA, 4ro0K HPEeofojierb TEHAEHINI0 MECTHHIX
KOHBEKTHBHHX TOKOB BHHOCUTH HHUJIb M Tra3kl BBepx mno crBoxy. Ilpm
OPHMEHEHHHE KOMOMHHUPOBAHHOrO cmoco0a NpPOBETPUBAHHA KOJIHIECTBO
BCACHIBAGMOTI'0 BO3AyXa MOM/KHO OWTH Ha 20% Goabine KojlwMdecTBa Har-
HeTaeMoro BO3RyXa.
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IIpoBeTpuBanve HarHeTaHmeM BO3AyYXa BO BpeMa paboynx cmeH
B BCACHIBAHWEM B TeYEHHE BCEro IEpHofila IocJe B3pPHBA, ¢ MCOOIBL30-
Ban@eM ONHOTO M TOro jke TpyOOmpOBOAA, CTPAajilaeT HEXOCTATKOM,
KOTOPHIi NpUCYII BCeM cnoco0aM BCACKBAOMEr0 HPOBETPABAHMA M BHTE-
KaeT 3 TOro, 9470 3a00f MAXTHOTO CTBOJA HEe MO;RET GHTH GHCTPO OYAINeH
OT UHJIY W UPOAYKTOB B3PHBA, €CAH IPH 3TOM HE IPUMEHATh HEKOTOPHE
vcrpoificTBa, I03BoJIAIONEe MOXBOAHTH KOHEI[ BEHTUJIAIMOHHOR TPYOH
Kak MOKHO Ommke k 3a00l0.

TIpr Goapwoil cKOpOCTH mOAAYH, JOCTHraeMoil IPW HarHeTATEALHOM
cnocofe, KOPOTKAafA Hacafka (comrIo) HAM ru6xoe HapamHEBaHHE KOHOA

T01030T0S T,

B

r42aTeTesoTetess!

o

....
XXX

’
p
K
K
R
.
K
o
R
5
R
;

R

o

&

55
RN

%R

525

2

xS

oS
S SR IR

OEBLBDE

SN
a0,

Nnar e, e e e tatate?.

X

Puc. 27. CmocoGn NpOBeTPHBAHMA BU BpeMsA IPOXOAKA THAXTHOIO
CTBOJA:

@ — HarHeTaHue ¢ HapamiBaH#HeM TPYOH; 6 — CKBO3HAA BeHTHIANNA, ¢ — YUIMHEH-
HOEe UepPeKpHBaHHe, 2 — PEBEPCUBHOE NEPeKpHBaHue, 1 — OPC3EHTOBHI IIAHr MIIK
Tpy0a; 2 — NapycHAA HepeMbYKa B CTBOJE; 3 — CO IIVIAHTOM MJM TpYGoit HiM Gea HEMX

TpyGompoBofa mO3BOJIAET MOABECTH CHJIABHYI0 CTPYIO BO3LyXa HemOCpefx-
CTBeHHO K palodeii OaomanH.

Crporme Mepnl UpEIOCTOPOKHOCTH CJeXyeT NPUHMMATD IPOTHB
6yporoii metnu (rnasa VII), mockonbky B ognoBpemeHHoi paGore m Ha
OrpaHHYEeHHOM OPOCTPAHCTBE MOTYT Haxomurbes go 20 u Gomee 6ypoBHX
mamua. Ilpasaa, saGoif cTBOAA wacro OwBaeT NOKPHT BOXOH, HO 3TO
00CTOATEABCTBO OTHIONb HEAB3d CYATATH 3AIMMUTOH 0T MHOCTYMICHHH
B BO3ayX OypoBOil nBIH.

Ilpu suiGope peHTHAATOpPA [ANA TNOAAYM BO3AYyXa B IIAXTHHIH CTBOX
IPH ero mpoXofKe caefyeT MCXOJHTH TIABHHM o0pasom u3 coolpasxe-
HAH npHCHOCOOIEHHOCTH JAaHHOTO BeHTHAATOpPA misa paboTh B pe-
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/KEME BO3PACTAOMEro JaBJeHHs, HEOGXOUMOro ANA NOANEP/KaHHA
3aJ]AHHOT0 KOJWYECTBA BO3AyXa 0O Mepe YBEJIWYEHHUS FIYOUHEL HPO=-
XOKA OT Havajla [0 OKOHYaHHMS BCex pabor.

HAI30P

B mexoTophIX cTpaHAX [JA U3BECTHHX KaTerOpHM FOPHHX IpeXnpHs-
TEIU.‘[, TaAKAX KAaK YroJbHEE INAaXTBl, 3aKOHOM Hpe}IYCMOTpeHa HOJKHOCTH
Jmna, HAONOAAomero 3a MepOOPUATHAMH 0[O0 IPOBETPHBAHMIO
u Gopnbe ¢ OHABIO.

ITOT OTBETCTBEHHHH PabOTHMK, IPH HEOOGXOLMMOCTH ¢ NOMOIHNKAMH,
MO’KET BO MHOTOM CHOCOOCTBOBATH YJYYNMIEHMIO yCJIOBHMi Ge3omacHOCTH
M 3[0POBBA, a TaKKe M HPOM3BOAUTEJIHHOCTH TpyAa pabounmx. Haszma-
YeHHne TaKoro pa60THmca -— OAHA M3 JydYimnx rapan’rnﬁ YCTAHOBJIEHHA
JeliCTBeHHOT0 KOHTPOJA 3a paboTaMm B maxTe, CBA3aHHLIMHE ¢ HELIE0Opa-
30BaHHWEM, U 3aIMATH Pa0OYEX OT BPEJHOrO AeACTBHA HEUIH myTem oGec-
Ie4eHAsA HAWIYYIIero HCHOJAb30BAHAA BEHTHWIAMHOHHOIO M OEUIEyJa-
BJAHBAIOMEro o6OpyNOBAHHSA.

HJIAHBI M PETMCTPAIIMA

CymecTBeHHOe 3HAYeHHE WMMEET COCTaBJeHWEe BEeHTHJIAIMOHHHX ILjIa-
HOB, OTPa)KalOIAX COCTOAHHE HPOBETPHBAHMA K TeKYIIeMy MOMEHTY,
H BeficHHe 3amuced B jKypHaJjie, H3 KOTOPDHX MOKHO Oyjer HOYepUHYTH
IeHHHE CBEJIeHWsI B OTHOmMeHHM GOpBOH ¢ HEABI0. JTa HEQOpManHA
JOKHA BKJAKYATh B ce0A JaHHEE O BCeX HANPABIGHHUAX [ABU/KEHHA
BO3AyXa B BHpPaboTKax BMecTe ¢ JaHHHMHA O ero KOJIMYeCTBaX B I'JIaBHHX
BeHTHJAATHOHHKX BHPaGOTKaX, CBEJEHMA O pPACIONOKEHHH BEeHTHIA-
TOpPOB, BEHTHIANHMOHHKX HepeMHYeK, ABEpei, OKOH W BO3NYIIHHX
MOCTOB, & TAK)Ke O MECTOIOJOKEHMH BCEX HPOBOAAMHX paboT m cymecT-
BYIOIHX TaM YCIOBHAX HPOBETPHBAHMA.



TTABA V

OTCOC 3AIIBIJIEHHOT'O BO3JIY XA 1 OYMCTKA ET'0O B ®PMJIBTPAX
B NIOA3EMHBIX YCJIOBUAX

B raase III paccmarpuBamoch mpuMeHeHHMe BONH AAA HpeRyIperkie-
HEA Obhieo0pas3oBaHHA ¥ ORJIH CHENaHH CCHUIKM Ha MCOOJb30BaHHE
BOAH IJIA OCAKAEHHA OHJIH, mepemeflieil BO B3BEIIEHHOE COCTOSIHHE.
Jas pocTmieHus mOCHeHEH Neld HPHMEHEHME BOAW B IOJHOH Mepe
ceGa He OmpABALIBAET, B OCOOEHHOCTH TOrJa, KOrfa HPHXOLATCH MMETh
JeJ0 ¢ MeJbYafilMMU 9JaCTHNAMH BALXaeMOd BPEJHON HEJIH, KOTODHE
OPeACTaBJAT JJsA Hac Hambonsmuili MATepec, ¥MMeA B BHAY IpobieMn
IIHEeBMOKOHMO03a. TakuM o06pasoM, MOTyT uMeTh MeCTO CJydYaW, KOTAa
npuxonurca npuberats K cnocobaM, 0pd KOTOPHX 3ambUICHHBIH BO3AYX
C DOMOMBI0 BCIOMOraTeNIbHOH BEHTHJIANMH COCHpAaeTcHd M OYUIMAETCA
B PmiabTpax ¢ TeM, YTOOH €ro MOKHO OBLJIO CHOBA IpPONYCKAaTh IO BHpa-
60TKaM pyAHHMKA WA MIAXTHL.

QunbTpH A 0TCOCA 3AUDKJIEHHOIO BO3AYXa H OYHCTKH €0  OT
NBUTH HCHONB3YIOTCS KaK HA 3€MHOA MOBEPXHOCTH, TaK H B HOA3EMHHX
yeaouax. CymmecTBeHHas pasHALA B OPeIbABIAEMHX HIpH 3ToM Tpebo-
BaHHAX 3aKJIOYaeTcA B TOM, 9TO Ha 3eMHOH IMOBePXHOCTH BO3JYyX HOCIe
IPOXO;KOEHUS depe3 YCTAHOBKY MoO;keT OHWTh ypmajleH B armocdepy,
TOTRA KaK B NOJ3EMHHX YCIOBHAX OYHMINEeHHWHA BO3AyX no Goabmexr
9acTH HOPOAO;KaeT LHUPKYJIMPOBAaTh OO BHpaboTkaM, MOCTHras, TaKUM
o6pa3om, 30HK AHXaHUA HAXOAAMHUXCA HA pabore sopeii. CefoBaTeIbHO,
B IOCIefHeM CJyYae OYACTKA BO3AyXa B (MABTpPAX B OTHOMEHUHU yJja-
BJIMBAHUA MeJNbYaMININX YACTHI[ NHIU A0J:KHA OHTH Gonee 3¢PeKTHBHOM,
geM Ha 3eMHOUl moBepxHOCcTH. C Ipyroid CTOPOHH, NELIEYyJIaBJIUBalomue
YCTAaHOBKHM HAa NOBEPXHOCTH, BBHAY O0OJBIMOro 4mcjia pasHOOOPAZHHIX
MallgH, IPH JKCIUIyaTalli¥ KOTOPHIX MMeeT MeCTo o0pasoBaHue IIHUIH,
M HaJWYNA MHOKeCTBA NIyTell IOCTYIJIEHMA NHJIX B BO3AYyX, Ooxee
CIOJKHHEI, 9eM IOf3eMHHEIe ycTaHoBKH. [lisa ycumemmHo# GopbOH C IELIBIO
31ech HY)KHH CJIO;KHEE CXEeMH BO3JYXOLIPOBOXOB, Pa3sHO0Opa3Hbe KOH-
CTPYKIMH IHJIEYJIaBAMBAIOINX YCTAHOBOK M THATEJIBHHI KOHTPOJIH 3a
JIBIUKEHHEM BO3AyXa.
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OnmcaHEe COOTBETCTBYIOIMIMX METONOB H 060pyJ0oBaHHS AaHO B IjaBe
XII; B macroame#l riaBe PacCMATPHBAKOTCH BO3MOKHOCTH NPHMEHCHHA
yKasagEHOTO 00OpY/AOBaHMA Ha pPyJHHKAX W MmAaxTax, cooco0M oTcoca
3aNBLIEHHOTO BO3[yXa M COOTBETCTBYIOIIME THIK (HIBTPOE.

NCTOYHNKHN HNBIJIEOBPA30BAHUA

Buime y:ke yKasHBajioch, 4TO NPAKTHIeCKH B pe3yiabrate J060ro
IPOM3BOJCTBEHHOTO IIPOIECCA B PYAHUKE WIH IaxTe o0pa3yeTcd HELIb
¥ 9TO ;KellaTeAbHO YJaBJIHBATH MO BO3MOKHOCTH MAaKCHMalbHOE KOIWM-
9eCTBO NHIN Y MCTOYHMKOB €e¢ 06pa3oBaHHA W 3THM TIPeJOTBPAIHaTh
ee mepexol BO B3BeMeEHHOE COCTOsHME. TeM He MeHee HPHM KarkAOM IIPO-
1ecce HEKOTOPOE KOJHUECTBO WBUIM BCE K€ MePeXOAHUT BO B3BEIICHHOE
COCTOfHME, 4 BeHTHAANWOHHAA CTPYH, MPOXOAHS MO BrpaboTKaMm, Oymer
B3METHBATh BCe 0oJbme W 0OJbINe ODHIH B BO3nyX. Ecam 6w melab 3a
BpeMsa IPOXO;KIEHUS BO3AYXa N0 BHpaGoTkaM BOOOIIe He yjaRIMBalach
M He TepAnach, TO ee MAKCHMAJbHBIE KOHIIEHTPAIHH HOCTABIHAIUCH O
BO3AYXOM [I0 BHITAKHOTO CTBOJIAa IaXTHl WJIW WHOrO BHIXopma. B mgeitcr-
BHTEIBHOCTH ke 0O0JbIIoe KOJIMYIECTBO IHUIM BHIAAaeT M3 BO3AYyXa OpH
€r0 IPOXO/KAEHAM 4Yepe3 BHPAGOTKH B CHAY €CTECTBEHHOTO IpoIecca
oceganns. TeM He MeHee ee OCTaeTCH B BO3AyXe eme MHoro. Ilpesxme
yeM oty o paGounx 3a00eB, BXOAAMNII BO3AYX AO/DKEH OpoiiTu depes
OKOJIOCTBOIbHEE BHPAOOTKHM, NOTrpy309HHIe DYHKTH, OLPOKHBIBATENH,
meperpysouHkie OYHKTH, XOJOBHE OTHENeHHA U [JPYTHe YYaCTKM, TIe
ofpasyercss THIIb, MOBTOMY MJA CHHREHHS CONEPIKAHHA NHUIM WM HOA-
Jep/RaHdsa ee KOHUEHTpaudi B BO3AyXe HA HPHEMJIEMOM YPOBHE 4acTo
BO3HMKAaeT HeoOGXOIWMOCTH YNABJWBAHUA WHUIM M3 BO3AYXa, KOTOpas
B Hero mOCTYNaeT Ha YKa3aHHHX NMyHKTax. B cootmercTBylomux riasax
JaHO OOWCAHWe MCTOYHWKOB HbLTeo0pasoBaHHSA; 0c000 BaykHOe 3HaUEHUE
OTCOC 3aTEITEHHOTO BO3AyXa W VJaBJMBaHWe NBUIM B QMJIBTPAX WMEIOT
B 00eCHRIMBAHHUM ONPOKHALIBATEN e BArOHETOK. I'POXOTOB, YCTAHOBOK
IAA 3arpysKd CKHIOOB H NEePerpy30YHHX TYHKTOB.

CHCTEMBI OTCOCA

IlpARuun. KOTOPHII MONO’KEH B OCHOBY [eHCTBHA BCeX MbLIEOTCA-
CHIBAIOMINX VCTAHOBOK, 3aKJII09aeTCA B OTPaKAeHHH (YKPHTHH) NPOCTPAH-
cTBa, rae obpasyercs DAL, M HOAREP/KAHMHE €r0 LOX pa3perReHHeM
(BcachiBanneMm). YToOn KOAMYECTBO NOAJE/KAIET0 OYUCTKE BO3XYXa
He JOCTHrajio gpeaMepHo Goabmoro ob6bemMa, HEOOXOANMO KOJHIECTBO
M pasMepsl OTBEpCTHil, Yepez KOTOpHEe MOr OB IHPOXOXUTH BO3AYX,
ceecTH K MuHHUMYyMY. OJHAaKO KOJMYECTBO BO3AYXa, MOJJeKaINero
otcocy, Gymer 3aBuCeTh M OT pAna APyrax GakTopoB: XapakKrepa oOIle-
paumii, CONpOBOKAANIAXCA NnIeo0pasoBanueM, KoamgectBa o6paso-
BaBIIEHCH MHIM U YCIOBHI IPOBETPUBAHUA B 30HE mepeMemeHUA IOPOJ.

Ha sarpyske ckumoBs, BpalaroIMAXCHA OMPOKH/IBIBATENAX BArOHETOK,
B MecTax pasrpy3KHU JEeHTOYHHX KOHBEHePOB M IEperpy30dHHIX HYHKTAaX
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O0HYHO yCTpamBaeTcss OrpajKAeHNe WMCTOYHHKOB NHIe0o0pasoBaHHA;
UpU pasrpysKe BarOHETOK ¢ OTKU[AHBIME GOKamMH MIM ¥epe3 JHO HA Ipo-
XOTH M PYROCHYCKM cBOOONHAsA NAOIAAL AONKHA OBITH JOCTATOTHOR
IJIsT BpEeMEHHOT'O pasMellleHMA Ha Hell mo KpaiiHeil mepe ofHO# Baro-
HETKHM; B 9THX CJIYYafAX BO3AYX HOJJKEH OTCACHBATLCA H3 IIYHKTA,
JIeKAUero NpUMEepHO Ha 3—%4,0 M HIGKE YPOBHA, COOTBETCTBYIOIETO
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Pnc. 28. IlpoBerpuBaHWe Ha YJaBHOM PYZHOM ONPOKMJEI-
BaTele M TI'poOXoTe:

1 — BCHOMOTaTeNnbHble TPYOH, 2 — IJIaBHAA BEHTWJIALMOHHAA TPY-
6a; 3 — npueMHad maatTpopMa; 4 — PelbCOBHIHi IYTh; 5 — TPOXOT;
6 — Kamepa AaA (MIbTpa M BEeHTUWIATOpA

BEICOTE BAaroOHETOK, TaK, 9T00bl OH IPOXOMMJ BHHU3 Yepe3 OHPOKUIBIBATEND
M I'DOXOT M 3aXBATHBAJ BCK HIbLIb, 00pa30BaBUIYIOCA BO BPeMst OIPOKH-
auBanusg. HonmgectBo orcacmpaemoro mpu 3ToM BO3AyXa JOJKHO OHTH
JOCTaTOYHHM AJIA obecmedeHusa B ONPOKHUJHIBATENEe CKODOCTH JBH)KEHHA
Bo3/lyxa, paBHoii He menee 0,65 m/cex. Ecnm menw3s nsbeskaTh mpo-
XO;KACHNA TIIaBHOH BEHTHIALMOHHOH CTPYM 4epe3 MyHKT OHPOKMBIBA-
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HHS, YKasaHHAA BHIIE CKOPOCTH JOJNKHA OHTH yBeJIWdYeHa AnA obecie-
4eHMA OTBOJA THUIM BEHTHJIAIIMOHHOH cTpyeil BHE3, 6€3 ee B3METHBaHUA.
Ecim HaMmeuaercsi OYHCTKA IOCTY-
IAOMEr0 OT HECKOJbRUX MCTOYHHKOR
3a0BIEHHOTO BO30yXa B QUIbTpe, Kak
HaOpHEMEDP Ha OKROJOCTBOIBHOM [BOpE
TJIABHOrO WMAXTHOTO CTBOJA (HA MHOI-
3eMHOM TOPH30HTE), TO OOEIYHO PEKO-
MEHAYeTCA COOpY:;KeHIle 00JabIIol TieH-
TPajJdbHO pacmoao:ReHHOI (uasTpy-
OmMeil yCTAaHOBKH, CBfA3aHHOH BO3-
JAYXONPOBOJZAMHM CO BCEMH IYHKTAMHU
obpazoBanus UHIN. Takroro pojga
COODY;ReHHA HOCAT MNOCTOSHHHI Xa-
PaKTep ¥ MOTYT CJIY;KHTb B TCUEHHE
BCETO CPOKa CYINECTBOBAHUA [AHHOIO
TOPHOTO HPEeJUpHATHSA; i (UILTPOB
IPeayCMaTPABAIOTCA CIEI[HAJbHEIE BH-
paboTKM THOA KHPOMYHHX WJIH 0eTo-
HHUpoBaHHHX kKamep. HeGoabumme on-
POKHIHBATE]H UM PYROCHYCKH BOMU3HU
paGounx ywacTKOB, pACCYHWTaHHEIE Ha
KOPOTKHH CpOR cay:kbui, obopyny-
OTCA OHRISYJIaBIABAMEMA ¥  PHIb-
TPYIOIIUMHE ycTaHOBKaMH OoJiee mpo-
cTo#f KomcTpykuum (puc. 28, 29, 30); Pnc. 29. ngenona::e:‘ne Ha om-
BO MHOTMX CJAy9afAX KOHCTPYKTHBHOE PORIUREA ”'.
BHIOJHEHNE 3THX YCTAHOBOK TaKOBO, ;,,;;a‘:f“?;’;‘;“°§;‘;}"yI';Yﬁﬁéciy;a,‘;ﬁi‘:;
9TO HMX MOKHO pasoOpaTh M 3a- H& IPOXOT, J -- DYMOCHYCK C BHmeIE-

JKAlller0 TOPH30OHTA HA HILBKENE)KAIAMN;
TéM CHOBAa MOHTHPOBaTH» Ha APyromM 4 — rpoxoTr; § — nbuIb, OTCOCAHHAA
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Pre. 30. Cxema ompornpHBa-

TeJIs Ha MecTe IePerpy3KH Pyan:

1 — BO3TyXOHeIlpPOHUIaeMast nepe-

MbIMKa; 2 — rpoxoT; 3 — BeRTHaA-
TOP
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NBUIEYJABJINBAIOMMUE ®UJIBTPBI

OneuM u3 raaBHHX TpeboBaHUM, OpeABABIAEMHX K QWIBTPY B HOA-
3eMHHIX YCJIOBHAX, ABIAETCA oOecHedeHHMe BO3MOKHOCTH BO3BpaTa OYM-
MEeHHOT0 OT IEIN BO3AYyXa B TIIABHYI0 BeHTWIANMOHHYI CTpyl Ge3
CO3/laHMA LOPH BTOM ONACHOCTH i paborawmux. OpHaxko mpu 6xaro-
OPHATHHX YCJIOBHAX MOKHO 00X0MThCH BooOHe 0e3 ¢uiabTpoB, Hampa-
BIAA 3AOBUIEHHHHA BO3yX HEMOCPEJACTBEHHO K BHTAKHOMY CTBOJY
MaxThl MIM B BeHTHJIALNOHHYI0 BHPAGOTKY MCXORANIEH CTPyH, BegymyIo
K takomy crBony. Ecam pnsa paGorajomux B maxrte 3TOT 3amBJIEHHHI
BO3MyX He OyAeT HPeACTaBJIATH OMACHOCTH, TO NAHHHI METO] SIBJIAETCS
3QQeKTHBHHM COOCO0OM OYHCTKHM BO3AYyXa OT UBLTH.

Ot nputeynaBaIuBaoINEro PuAbTpPa B MOA3eMHHRX YCIOBUAX TpebyeTcs
HEe TOJNBKO CIHOCOGHOCTH YJAaBIMBATL MAaKCUMAaJbHOE KOJMYECTBO BIEIXA-
eMHX 9YaCTHI[ OEUIM, HO W PesKEM paboTs, He BRI3HBamuil HeoOXxoxm-
MOCTH OY€Hb BHAMATEJBHOIO YXOfa M OOCHY:KMBaHHA; QPUIBTD HOIKEH
OHITH IO BO3MOKHOCTH CaMOOUYHMIatomuMcs u obecmeuuBaTs cO0p U yRamie-
HHUe CKOLWBINeHCs HeIM 0e3 B3MeTHBAHUA.

Ha yronrHHX maxTax W METAJIMYECKHX DPyJHAKAX KAK B IOJ3EM-
HBIX yCJOBHUAX, TAK ¥ HA HOBEPXHOCTH OPUMEHAKTCHA Pa3jWYHLEIE BapH-
aHTH OBUIEYJIABAWBAIOMHUX YCTPOHCTE, a UMEHHO: MEXAaHHYECKHE, TKa-
HEBHIE, 9JEKTPOCTATHYECKUE.

MEXAHNYECKRUE MNBLIEYJOBUTEIN

MexaHuueckue NHJACYJIOBHTEAUM OOHYHO OHBAKWT NEHTPOGEKHOTO
HIM UHKJIOHHOTO TUIA; Aajee OHW MOTYT ORTH HOApasfeleHH HA CyXue
4 MOKpEEe. B uumkiaoHax cosgaerca BMXpeBoe
ABWKEHWE, YBeJIMYHBAIOMEe CKOPOCTh YaCTHUI]
OBUIM, TOTAa KAK BO3HUKalmasdA NeHTpPobex-
Hasg cmia, MAeHCTBYA HA KaKAYH d9acTHHy,
3aCTaBJAeT €e MOKMIATHh IJIABHHIA BO3AYIIHEH
TIOTOK U OIyCKAThCA UON [eifiCTBHeM CHJIH
TAMECTH WA ¢ NOMOIILI0 KAKUX-IHOO0 CPERCTB.
IMMockonsky peiicTeme 2THX YCTAHOBOK 3aBH-
CAT TJaBHHIM 00pa3oM OT CKOpPOCTH BO3AyXa,
adaMeTpa UUKJIOHA, YAEAbHOTO Beca M KpyI-
HOCTH IBUIM, TO ACHO, YTO OHH JIeHCTBYIOT Ha
DRIb CeJEKTHBHO M B OPOUEHTHOM OTHOIIe-
HUM yAAJAI0T Haubodblliee KOIUYIeCTBO TONBKO
KpynHHX dYactay. [IpakTnueckm IUKJIOHaAM¥
yHAaJlAeTcaA OdYeHb Malji0 4acTHI pa3MepoM Me-
gee 10 mx. Taxkum o6pa3om, IUKIOHEH He

Puc. 31. I[NKAOH [YIA CYXOr0 NbLIEYJABIMBAHMA:

1 — 3amlbLTEHHBIA BO3NYX; 2 —— KPYINHAA NBIb HamaeT B OT-
NeNbHBIA TBIIeCOOPHMK; 3 — TOHKORMCICPCHAA NBUIb 3acachi-
BaeTcA B GuABLTD
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IPUTOAHH AJA ITMPOKOTO HCHOJb30BAHUA B MOJ3EMHEIX YCIOBHAX; OHH
HAXO[AT OTPAaHHYEHHOe IpPHMEHEeHHEe OOHYHO HA 3eMHOH NOBEPXHOCTH,
I7le OCTaTOYHAsA OEIIb MOKeT OnTh BEHOpomeHa B armocdepy (pme. 31).

MexanudecKuii HDHUICYIOBHTENh IeHTpobe;xHOro tHma paboraer
B arperare €0 BCACHBAIMFAM BEHTHJISITOPOM, B KOTOPOM HHIb HOJR
neficTBMeM IEHTPOOE:KHOH CHIIB 0CaKAaeTCA HA ONAaTKAX BEHTHIATOPA
¥ cobupaercs 9epe3 COOTBETCTBYIOIME OTBEPCTHS B KOJKYXe BEHTHISA-
Topa. B ycoBepmeHCTBOBAHHHX MOJENSX OTOTO THIA MCOONb3YETCH
BOJa [IIA CMAYMBAHUA NHUIMX W Jyddiero ee ocakienus (pmc. 32).
Tem He Mmemee >PPEKTHBHOCTSH CYIMECTBYIOMHUX THIOB MEXaHHYECKHX

Prc. 32. Cxpy0GOep AiA MeXaHWYIECKOTO IHIEYIaBIABAHHA

OBIEYJAOBATENEH HENOCTATOYHA JJIA YJAABJIMBAHHAS MEJKHX YaCTHI]
OB, BCTPEYAIONIAXCA B MOA3EMHEX YCIOBUAX, W IHO3TOMY OHHM HaXONAT
IpUMEHeHHWe TIaBHHM 00pa3oM Ha 3eMHOH HOBEPXHOCTH; AajbHedmmue
pexkoMeHfanEd OyAyT OPHEHTHPOBATH HA 3TO OOCTOATENBCTRO.

Buu ckoHcTpymposaH ele OAMH THO MOKPOTO NHIIEYJOBHTENS,
90 eKTUBHOCTH KOTOPOr0 B OTHOIICHMH YJIABIMBAHUA MEJIKHX YaCTHI
IEUIM OKa3aJach MOBOJIHHO BHCOKOH. OH u3BecTEH KAaK TePMUYECKHH
MOKpHIi neuteynoBmrenb. lIpUHIUD ero feicTBUA 3aKJII0YaeTCd B CMa-
YUBAHAYM IHJIM TEILIOH BOAOM ¢ UOCAEAYONIHM OpPOHICHHEM XOJONHOK
crpyeit. B pesyiabrate KOHAEHCAaHMH MeIKWe YaCTHUIE HHJIX OpHOGpe-
TAOT CBOMCTBA ANEp M OTHUM CO3TAETCA BO3MOKHOCTD HX YAAJICHHUA.
Takuwe PuAbTPH ¢ yCHEXOM HPUMEHAINCH IpU PaboTe HEKOTOPHX THIOB
IpOOHMIBHHX YCTAHOBOK, HO TWOAPOOHHE JaHHbIE O HX NPOH3BOJHUTENb-
HOCTH ¥ [JOCTHTHYTHIX Ppe3yJbTaTax HEH3BECTHHL.

TKAHEBBIE ®HJIbTPbI

HauGosiee BriCOKHE IOKasaTelM MNLUICYNABJIMBAHUA B NOA3EMHHIX
VCIOBHAX [OCTHTHYTH 0OpPHA UpHMEHEHHWM TKaHeBHX O¢uiabTpoB. Omm
COCTOAT U3 MEIIKOB, pPYKAaBOB HJIHM DKDPAaHOB U H3rOTOBIAITCA M3
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MEepPCTARKX, XJI0MIaTo0yMaKERX MM CHUHTETHYSCKHX TRaHeil; mpoBoau-
JBCH OOHTH 10 WCIOJb30BAHHIO U [PYTHX BOJOKHHUCTHX MATEPUAIOB —
KOKOCOBOT0 MO0YaJia, J:KyTa Wid xKomOunaumit u3 aux. B armx matepm-
ajax DOHJeyJaBIWBaHWEe IPOHUCXONMT Ha MEIbYaHIIAX BOJOKHHCTHX
IOBEPXHOCTAX, HA KOTOPHX 00pa3ylTca CKAIIMBAHUA UHLIH, KOTOpasA
TaKkuM 06pa3oM cosmgaer GUIABTPYOIYI CpeAy AxA camoil ce6s. Ogmcrka
TKaHM QWJIBTPAa OT OCeBHmeH OEIIN NPOH3BOAMTCA 0e3 TpyAa, MPOCTEIM
BerpaxuBanuem. Cama TKaHD He OKA3HIBAeT HACTOAIETro QUIBTPYIOMEro
MedCTBHA B TOM CMHICJe, 9TO ee MeJIKOHOPHCTOCTh HMeeT OTHOIIeRnue
K CIIOCOOHOCTH 3aJlep:KUBATH THJAL; B NeiCTBUTENBHOCTH B HEKOTOPHX
$EILTPAX 5TOrO0 TUOA BO3AYX IPOXOAWT IO MOBEPXHOCTH TKAHU, a He
gepe3 Hee.
PykaBBbie HALTPHL

Jo cux mop xopouine pe3yabTaTHl L0 YJAaBJAHBAHUIO NRIA HOJY-
9al0T OPH HMCHOJAH30BAHUN MEIUIOYHHIX WM PYKABHHX (HILTPOB, H3ro-
TOBIEHHHX K3 (IaHeAd XOPOIIero KadecTBa.
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Prc. 33. YcramoBRa AAA OYMCTKH BO3jlyXa OT IBIIH TOPA30HTANLEHIMI
PYKaBHHME QHILTPaMH:

1 — ¢uaneNeBHe pyKaBa (MemmKy) IUIMHOW 610 cm M guameTpoM 56 cm; 2 1 3 —
DPOBOJIOKA IJIA NOBEMHBAHUA UM KpPHOYbLA; 4 — BCHTHAATOP; 5 — [BEDH BO3AYLI-
HOT0 ULLI03a

Pyxasa mMoryT OmTH GOJBLIIOro guaMerpa ¥ MCIOOJIDb3OBATBCA KajKAbld
B OTJeMbHOCTH, DApaMH WIH MOryT mMeTb HeGoabuoil puamerp. Boib-
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me pyKaBa MOTYT NOJBEMHBATHCA HAM TOAAEDKHBATBECA B TOPU30H-
TanpEOM (pHC. 33) maW BepTHKAJbHOM IONOMEHHH, TOTJa Kak MeHBIIHe
Oo0HYHO pacHojaraloT N0 BePTHKAaJH; PYKaBa MOTyT Ourp cHaGkeRH
ycTpoiicTBaMHA AJiA caMOOYNCTKM, KOTOPHE 6yAyT ONMCAHH B labHeHmeM.

Onea Mopenb pyKaBHOro ¢uabTpa, CKOHCTPYHPOBAHHAS CHENHAJBHO
JUIA OpUAMEHEHUA B IOA3E€MHEX YCJAOBHAX, COCTOMT M3 MEIKOB WIH
pykaBoB HeGombmoro pmuamerpa mEEOE 250 cM, CMOHTHpOBaHHEIX
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Prc. 34. BepruxanbEHA MHOTOPYKaBHHE QHILTD

rpynnaMe nponycksoit cmocobuoctsio 140—700 x3/mur m game Goxee.
PykaBa, 3aKpHTHeE B BepXHeil 9acTH, TONBENIMBAIOTCA Ha NOABMKHOH
pame, KOTOpoil BpY4HYI0 WM MeXaHAYECKHM HyTeM MOKeT GHTh mpuIaHO
KojebaTeqbHOE IBW;KeHHe [Jis HmepeMelleHns yJOBJeHHOH meum gwepe3
OTKPHTHIl KoHey ¢uasTpa B GyHnkep, TAe oHa cobupaerca. Bxomammi
BO3lyX HampaBJfAerca B TOT s;ke OyHKep. B ciaydae HeobxommmocTH
MOKeT OHTH HPefyCMOTPEHO aBTOMATHIECKOe YCTPOMCTBO JJIA peryiaupo-
BaHHA YACTOTH OYHCTKY Yepe3 aio0He IPOMEKYTKM BpemeHd. ByHKep
MOKeT OYHIMATHCA BPYIHYIO, IyTeM IPOMBIBKH BOXOH MM C IOMOIBIO
meexa (puc. 34).

NmeoTca ycrpoiicTBa, B KOTOPHX OYHCTKA NPOU3BOXUTCA NyTeM
TpOLYBaHHKA PEBEPCUBHOH CTpyeil BO3AYXa B COYETAHHH C MEXAHHIECKAM
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BHOMBaHHEM WX TOIBKO HPOAYBaHHEM PEeBePCUBHOIH CTpyeil, KoTOpas
HeOpepeHBHO OYMIIaeT pyKaBa BO BpeMs padOTHI.

Ilpu ppyrom cuocofe mpegycMOTpeHa HpOJyBKa PYKAaBHHX QUIbT-
POB CKATHIM BO3AYXOM, KOTOPHI NIPOM3BOAUT OUYHCTKY € OOMOIIBIO
KOJiel[ ¢ Opope3sMM JJIA BO3AYXa, HEOPEPhBHO HePeNBHTaloMHAXCH
BBEPX W BHM3 BHYTpH pyKaBa (puc. 35). [Isib, npucramwmas K BHyTped-
Hell noBepxHOoCTH PUIAbTpPa, HAJAeT HA JHO PYKABa U YAAJIAETCHA LIHEKOM.

M

-3

Prc. 35. BepTHKaJAbHHI MHOTODYKaBHHII (MIBTD; OYMCTHA peBEepCHPOBa-
HHEM CTpYyH:

1 — BHNYCK COOpaHHO# ITBUIM; 2 — BHIIYCK YACTOrO BO31yXa; 3 — HarHeTaTCAbHWN BeH-
THJATOD; 4 — NOABMIKHOE KOJBLO L1 OYMCTKM (UIBTPA; 5 — NOCTYIUIEHNE 3aNbLICHHOrQ
BO3ayXa

B o101 cucteme moutu BCA QMIABTPYIOMAS HOBEPXHOCTb MOsKeT OHTH
HCHOJb30BaHA BO BpemAa pabote. OgHako HoBeiillue JaHHHE T[OBOPAT
0 TOM, 9T0 B 3THX CJIydYagX (PUIbBTPH TOABEPralTCA 3HAYUTEIbHOMY
H3HOCY M BHXOAT M3 CTPOA B JydYlIeM clydae yihe depe3 rof, TOrja
KaK CPOK CJIY:KOH pyKaBHHX (QHIBTPOB APYrHX KOHCTPYKIHA 3HATH-
TeJbHO 0osiee mpoxoJkHTeNeH. TKaHb HA MIOCKUX PHUABTPAX AEPIRATCA
JoabHIe, IOCKOJbKY OHA 3fech BOOOIIe He NOABepraerca MeXaHHYe-
CKHM HANpPS:KEHUSM.

Kakoii 681 THO ¢mubTpa HM OWJ BHOpaH, 0Y€Hb Ba;RKHHM YCJIOBHEM
Ipy moA3eMHHX pa3paboTkax sABasAeTcsd obecHeYeHue TOrO, 9TOOH OHIb
BO BpeMsa oHepalUii IO YACTKE HE HOCTYHmAla B CeTh LIaXTHOTO NpPO-
BeTPUBAHHA.
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B GospmmacTBe TOpPHHX OpegOpHATHA OOKYIHO NIPHHATO IOKYIaTh
roToBHE (HABTPOBAJbLHEE YCTAHOBKM B TOPrOBHX (mpMax, KOTOpHE
B COCTOSHHWM IIOCTABIATH 0GopymoBanue Haubolee MOAXOASMIETO TUOA
B CMBICIe IpeNbABIAEMBIX K HeMy TpeGoBaHMil, a TaKKe OKa3HBaTh
TeXHUYECKOe CONEHCTBHEe W [aBaTh KOHCYJIBTANMU B OTHOIIEHWH BHIGOpa
¥ MOHTaKa yctanoBKH !. Bmecte ¢ Tem Ha MHOTEX MIaXTax WIH PYAHUKAX
CYATAIOT BO3MOKHHIM OOXOQHTBCH CBOMMH CDPEICTBaAMHM, IOJAarasch Ha
cOOCTBeRHBI HEpPCOHAN ¥ MAacTepCKkue MIA pPaspaGoTEE KOHCTPYKIMH
YCTAHOBRM M €€ BJKCIUIyaTallud; B TAKWX CIydasx HOJEe3HO oOpaTHTh
BHAMAaHWE Ha CJIEAYOIAe CcoobpaKeHUA.

Ycemanoska guavmpos

1. Bxogamuii B pykasa HIH MENIKHA BO3NYX JOJKEH PaCHpeHeNsiThCs
PaBHOMEPHO; HY’KHO CIeIUTH 3a TeM, 4To0B pyKaBa He BUOPHpOBaJIH.
B ciydae BO3MOMHOCTH PEKOMEHAYETCH TAKMe YCTPOHCTBO KamepH pac-
MHUpPEeHAA Ha CTOPOHE BXOA B PYKaB, TAK KAK CHIDKEHHE CKODOCTH B Ka-
Mmepe Gyaer cmocoGCTBOBATH OCAKECHUI0 (0Jee KPYHHHIX JACTHI[, YMEHb-
mag HArpy3Ky ORJIM Ha TKaEb. BXom B Kamepy cieayer 06OpyAOBaTh
COOTBETCTBEHHO CKOHCTPYHPOBAHHHM BIOYCKHHIM OTBEPCTHEM JJIA CHH-
JkeRmMA DoTeps jaBiaenud. Ilpu HemocpencTBEHHOM BXOfe B IPAMOYTOIb-
HHHA KOMYX 9TH HOTEPH MOTYT COCTABUTH HO 1,5 BEIHWIMHHI CKOPOCTHOrO
HaAmopa B TpyoOe.

2. Memku mosxubl ObITH HOABEMIEHH C IMOMONBI0 KPIOYbEB M IETeJb
WIM TIONAEP/KMBATHCA CETKAMM C TAKHM pAacdeToM, 4TOOH OHM HE HOJ-
BEPrajiuch H3HAIIABAHUIO.

3. Crexyer maferaTs KOHAEHCALMH HMJIM Kameka BOXH Ha BHYTDEH-
HEA WM HAPY/KHOI CTOpOHEe MEIIKAa; [Jis 3TOT0 OGHYHO PEKOMEHAYETCs
yCTaHABAMBATH BEHTHIAATOD BIepeau QUIbLTPA, CO3NAaBAfg 3THM HarHeTa-
HHMe BO3lyXa B MEIIKH, a He OTCACHBAHIE ero W3 MemKOB. Takum myTeMm
u30HTOK Temia ¥ He(OJBHIOE MOBHINEHHWE AABJIEHHA, 00pasoBaBMUECH
OpH MNPOXO;RACHUU Uepe3 BEHTWIATOP, OyAyT BHCYMHBATH BO3AYX,
mpe;kae 4eM OH AOCTHTHeT TKaHM (HUAbTpa.

4. Tlpu BEIGOpe BEHTHAATOPA CJIEAYET YYATHBATH I'IAaBHHM 0Gpasom
MECTHBI€ YCJOBHSA, HO JKeJIaTelIbHO, 9TOON OH O IEHTPOOEKHOTO THIA
C MOCTATOYHHIM 3aMACOM MOIIHOCTH [AJsI IPEOKONEHUsA COINPOTHBICHHS
¢mnbTpa, ODPpUHEAMAS BO BHAMAaHHE, YTO CONPOTHBICHWE (UaHEIeBHX
MEmKOB coctaBisger npubausutenbao 60—75 mux 60d. cm.

Obcayxcusarnue

1. JlaHEBIE O KOJMYECTBE OEIIM, YJIOBJEHHOI HA MOBEPXHOCTH MaTe-
pmasa ¢uibTpa, TONYIAT MyTeM 3amMepa PasHULbI NABJIEHUM, CYyMECTBY-
0IUX BO BX0oJie B UIABTP M HAPY;KHOM BO3AyXe; BO3pacTaHWe AaBJCHHT
6yxeT DpPONOPHUOHANHHO KOJHYIECTBY COOpDaHHOH NHUIM. JaloJNHEHHEIE
MelIKK, He OYAMAMHecH BPYIHYIO WK ABTOMATHYECKH HAa MECTe, HYRHO

1 3710 DOJIOMKEHNe K COBETCKEM IpeJNPHATAAM He OTHOCHTCA. ([Ipum. oms. ped.)
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AOCTABJATh HA IOBEPXHOCTh B NHJEHENPOHUIAEMHX KOHTeHHepax.
Tunuuene neuieBhie Harpysku ot 2 mo 20 me/m® pmaror 3a 8-wacosyio
CMeHY IOBHIIeHHe JaBJeHus oT 6 mo 12 mm 600. cm.; ipu 9TOM HEOGXOXHMO
moppep;kuBaTh pabogee faaBienme Hmke 50 mm 60d. em. Ilpu BHCOKnX
UHJIEBHX HArPy3KaX CJIeAyeT CHURATh CKOPOCTh QUIbTpandu, COKpa-
1aTh MHTEPBAJbl MeKAY oducTKamMu. O4eHb BHCOKHE NHUIEBHE HATPY3KH
TpeGyIOT CaMOOYHCTKH HJM Apyroro Tuma ¢uiasrpa.

2. Hocsae ogmeTku MemogHbie QHAABTPH AOTKHH IONBEPraThbCA BHH-
MATEJIbHOMY OCMOTPY M B cliy4ae HamoGHOCTH peMOHTHpoBaThca. Ilocae
ynorpebaeHnss ¢uabTpa Bopc $aaHeNM yMEHBIIAETCH, HO 3TO He CKa3H-
BAeTCA 3aMETHO HA €ro CHOCOOHOCTH YJaBAMBAHUA UHIIH.

3. Memounsie PHABTPH HOJKHE CAY;KMTh IBa-TPH Tofa, HO B Tem-
JHX BJAQKHHX YCJIOBHAX OHH MOTyT OHITH IIOpasKeHH IPUOKOM, KOTOPHII
GHICTPO pa3pymaeT TKaHb.

4. Meurogare PUABTPH HOMKHH YAAJAATHCA M OYMIATHCA JHIAMM,
cHA0KeHHRIMH pecOHpaTopaMH, H OPH 3TOM B TAKOE BpPeMs, YTOOH HHMKTO
3 paloramux He IOABEpPraJcs ONACHOMY MAEHCTBMI0O OHJAH B Clydae
ee moctymieHus B Bo3nyx. Ha semHOH mOBepXHOCTH QHIBTPH HOMKHH
OYAMATHCA HA OTKPHITOM BO3[yXe, BAAJH OT 3JaHHWH, HJIH, B IPOTHBHOM
caydae, TakaMm 00pa3oM, 4TOOH NHUIP HE MOTJAa LHPUIUHHTL BpPeaa.

Ob6pabomrka npedoxpanumervrblmu cpedcmeamu

OaaHeneBsle TKAaHM MOKHO NpPENOXPAHATh IyTeM HOrPY’KeHHA B
20 %-mmait pacTBOp MefHOro HadTeHaTa ¢ KOHIGHTpalueldl Meqd, paBHOH
1,5%, num B cMech pacTBOpPoB cyibdara MemH H KapOoHara HATpHA
(mHEOTAA M3BECTHOrO Kak coga Bopmo) B COOTHOIMEHHWH 2 K2 YIiIeKHCJIOTo
marpus (Na,CO,) B 22 1 Boxs! B cMecH ¢ 4,5 k2 cyabpara Menn B 130 2 Boasr.
JlobasneHne HeGOJBMOro KOJMYECTBA IOAXONANEr0 CMAYHBAIOUIETO
peareHra Oypmer cHOCOGCTBOBaTh NPOHHKHOBEHMIO PacTBOpa B TKaHb.

Pamounsie ¢uabTpsi

Ilnockne QuIBTPH COCTOAT M3 TOPM3OHTAJNBHBIX M BePTHKAJbHBIX
paM, Ha KOTOPHX HaTAHYyTa QIIBTPYOUAsA TKaHb. B HEKOTOPHIX CiIydasAx
OHH MMeIOT IPermMyIlecTBO Mepef APYrAMH QRIBTPAaMH B TOM, 9TO 3aHM-
MaloT MeHbIEé MeCTa, HO HEIPUTOAHHI AJiA 000pYHOBaHMA ONHCAHHEIMH
BHINE CPeACTBAMA CaMOOYNCTKH. Bojiee TPyRHOI mo CpaBHEHHIO C pY-
KaBHEIMU UIBTpAaME ABIAETCA B HHX II CMeHAa (HIBTPOTKaHH. IJTOT
TAD (UIABTPoB TpeGyer YCTAaHOBKH HAa INPOYHOM OCHOBAHAH, OOEITHO
3 kumpmmva uiau Gerosa. OfHa M3 riaBHBIX TPYQHOCTeH 3aKai04Yaercs
B ofeceveHMH BO3ZYXO- H UBLTENPOHHNAEMON H30JALHHA N0 nepmde-
puEn paMo9HOro QHIBTpa.

Memoyssie @uapTps

IlIupoxoe npuMeHeHEHMe HAXONAT MeEIDOUHLIE (PUIABTPHI, H3TOTOBJsE-
Mble 00BLI9HO U3 (iraHe u, KHaMeTp KOTOPHIX IO CPABHEHMIO C HX JIWHOMH
Goapmie, 4eM y pyKaBHLIX ¢uabrpoB. [IpumeHseMBle B OTAENBHOCTH
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UM HapaMH, OHM He TPeGYIOT CHOKHOTO MOHTAKa M MOTYT OBITH HCHOJNB-
30BaHH BO BPEMEHHBIX YCTAHOBKAX; HX MOJKHO IPHMEHATH TAKKe W Ipyn-
MaMM [JIA OYUCTKH OOJBIMHX KOIUYIECTB BO3/yXa, KOIZAa OHU CMOBTHPO-
BaHb Ha GETOHHOM OCHOBaHHH TakKHM 0o0pa3oM, 4To JaBJIEHHEM BO3RyXa
pasmyBaioTcsa; B Hepabodee BpeMa OHN ONYCKAalOTCA Yepe3 paMy, BBIBO-
PAYMBasACh HAM3HAHKY N 3aCTABJIAIOT TaKuM o6pa3oM CoOpaHHYIO OBLIB
majgatb B NpeJyCMOTPEeHHH BHNU3Y COOpHHK.

9dpdeKTHBHOCTP TKAaHEBBHIX (HILTPOB

Traressie GuUABTPH 006J1amal0T 3HAYHTENbHO OGoabmei 3pPerTHB-
HOCTHIO, dYeM MeXaHuWIeckue. |lpefedbHble pas3Mephl YaCTHI[ IRLIH,
yAaBANBAEMEIX TKAHEBHIMH GUIBTPAaMHA, B 3aBUCHMOCTH OT BAXA PUIBTPY-
fonlero Marepuaisa coctasasawor or 0,5 mo 2 mx. CaenoBaTenbHO, HMes
B BHY Db, BCTPEYAKOMYIOCA B MAXTaX, MOKHO AOCTUTHYTH 3dderTuB-
HocTh ee yinaBamBamua csuime 99%. ComporuBieHue TKaHeBHX (PRiIbT-
poB Moxker moBelmatsea xo 60—100 mx 60d. cm. YnenbHasA eMKOCTh
3aBUCHT OT M3AIECKHUX CBOMCTB QHUIBTPOTKAHW M NHJIH M MOKeT A0~
cturats 7,5 3/ mun Ba 1 x® mosepxHocth. CiemoBaTeasHo, o0pasy-
JOMYIOCA B MAXTe THUIb MOKHO 3(pPeKTHBHO yNaBIMBATH.

Buast TRaHeii

MuoroguncieHtusie  1HCC1eA0BAHHA MAaTepHAJIOB, IPAMEHABIIMXCH
B TKaHeBHX (UIbTpax, NoKa3alW, 9T0 HaWJAydlliee yJaBIWBaHWE IBIIH
JOCTHraeTcs ¢ TOMombio ducTo wmepcrsHo#d d¢aanean. Koaddumuesr
NbIJIeYIaBIMBAHAA XA0NYIaTOOYMaKHBIX THKaHEH, CHHTETHYECKHX BOJO-
KOH M JPYTAX MarepwWajoB HH:Ke, 9eM y mepcTd. IT0 obBACHAETCH,
BO3MOMKHO, TE€M, YTO YKa3aHHHE MaTepuainl (HCKIIOUasgs xjomdatoby-
Ma;KHBIe), HeCMOTPA Ha NpHUJaHAe WM UCKYCCTBEHHOM ITEPOXOBATOCTH,
NAmeds BOJOKOH, HMMEIMMXCA y IIepPCTAHOH MaTepHd, KoTophle o06-
nergaioT obpasoBanme QMABTPYIOMEro cjiosf, GOpPMHpYOIMerocs U3 He-
NPEePHBHLX OTJOKeHWid NBIIA, & 3TO SABIAETCA BAKHHM (aKTODPOM,
BIMAKDIMM Ha 9PPeKTMBHOCTH YIAaBIAWBAHMA. OJJNEKTPOCTATHIECKOE
OpATA;KEHRe ABJISeTCH, NO-BUAHMOMY, TaK/Ke Ba:KHEIM (aKTOpOM.
Mukpockonnueckue mnCClIefoBaHHA 3aNbLIEHHHX QUIBTPYIOIUX MaTte-
PpHAaNOB TIOKA3aldH, 9T0 B CHHTETHYECKAe TKAaHM NLUIb IPOHUKaeT riay0ske,
9eM B TKAHA W3 YHCTOH IIepCTH.

HcenepoBanusa MoOKa3agd Tak:ke, YT0 GUIBTPH M3 MEPCTAHOM TKAHHA
MO;KHO NPHMEHATH B YCIOBHAX BHICOKOH OTHOCHTENBHOH BIaj;KHOCTH.
Ipn Bnakmoctnn ja:ke cpoimre 90% «3aMa3siBaHMe» PUIBTPOB He HMeeT
mecta. Temaenuma K o06pa3soBaHMI0 KOHIEHCAUUMM B TAaKUX YCIOBHAX
MosKeT OBITH CHWKEeHA IyTeM YCTaHOBKH BEHTUJIATOpA Bnepean ¢uiabTpa.

Hapsagy ¢ ¢uasTpoTKaHAMH B NOA3EMHHIX YCIOBHAX IPUMEHAIHUCH
HEKOTOpHE J{pyTHe BUAH PHIABTPYIONNX MaTePHATOB, TAKNX KaK ONMIKHA
U JIpeBecHaA mepcTh (TOHKAsA JpeBecHas CTPY;KKa).

XnongatoOyMa:asie M Macnagsle QUABTPH W GUIABTPH H3 LENII0-
N03HLIX BOJOKOH, KOTOpbie IIHPOKO UPHMEHAIOTCA HAa  3eMHOH
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HOBEPXHOCTH B YCTAHOBKAaX S KOHAHUIOHWPOBAHMA BO3[AyXa, He
OPHTOfHEI [ TOA3eMHEIX ycaoBmii BClencTBHE MX HU3Koi aPdekTns-
HOCTH B OTHOIIEHNH YJABJIMBAENA MEJKHX YaCTHI, IIHJIH.

GUJBTPLL B3 ONNJIOK

i QUALTPEL OGHTHO COCTOAT M3 ABYX CH0€B JPEBECHHIX OMWJIOK,

PacmooMeHHEX Of(IH Hajl APYTHM H HOJJIeP;KUBAEMHIX HEep:RaBelomuMn
CEeTKAMIH; TOJNIMHA CJO0fA ONWNJIOK

USUSINUNYSH IS NISISIENS YSUNIIS TN I JipeBecHOil Melouu COCTaBIseT
5 OKOJIO 4 cm, HEPOBHOCTH
;k\.;' or 3 go 12 mxm. OunrumanbHag
"‘ki R AR It RO ckopocTh pBwmeHns 0.3 a/cex,
,j“' c C TIPOXOJKeHNEeM Bo3AyXxa BHH3,
. % = depe3 cJoil ouUIoK. bBoiee BricO-
¥ ; KUe CKOPOCTH MOTyT TPHBECTH
e Nea. % o6pasoBaHMIO KaHANOB (y3KHUX
\ ZINSARL N NS NN S - O \:\\\g;% HpOX(?JIOB 0 KpasM dnmmpy-
| 2 / Mo 0IIX CJ0eB H B JPYyTrHX MecTax).
¥ J H&a Heo6Gxomiimoe maBieHiie cocTaB-
1% ager or 10 mo 15 ca s0d. cm.;
! wiad npu obpaszoBaHuuM Gosiee BLICOKO-
s m i manniie %— TO AaBIeHHA ONWIKY 10CHe 0po-
S (st IMeHA# UX BOXOW ciaefyeT BHIPaB-
> /g gABath (pasrpebars). B srmx
% 3 1% ¢unbrTpax pacdger BejercAa Ha
3 *jg UL yKe CcoOpaHHyle, TaK
3 7 KaK MaKcHMaubHaf 3@deKTHB-
% ;g_ HOCTH  OYUCTKH  JOCTAT'AeTCA

N N A 7’/»1;7'> e 6’?//; 4 TOJBKO IIOCJIe TOr0, KaK YycTa-
IR ISP IV Sy B PSRRI 2

; ” HoBKa mnpopaboraia HeKoTopoe

Bpema. Ilocae onpeaenerHoro

Puc. 36. Paspes THNAYHOrO ONHIOYHOTO ¥
atama paboTel 3Toit TPYIHOCTH

¢uxbrpa: 6
1 — 10 OIMIOK (3,5—4 cmM); 2 — TIHIICHENPO- MO;KHO n3bekatb, CME@HAA UHOorjJaa
HOOAeMoe YMJOTHeHMe B KamaoM yray, 3 — OUHIKH B OJAHOM TOJBKO Clioe

CMOTDOBHE OTREPCTHA; 4 — NEePEBAHHbBIE ONOPHL, ( 36
XOIJIEDKUBAIOLIAE CATO ¢ MEJIKUMUOTBEPCTHAME puc. )

JJIEKTPOCTATHUYECKHE IBIIEYJ/J0BUTEIA

B anexTpocTaTHYECKHX UEIIEYJNOBHUTENAX ICIOAb3YeTCA sBIEHHE
aJeKkTpodpesa, Korga Hoj BIALAHHEM dIEKTPAIECKOI0 IMOJA MelbJaiilnne
YaCTHIBI NGLJIM, B3BEINeHHbe B Tas3e, CTAHOBATCA IOJBUKHHIMM M
mepeMemIaloTCsT K aHORY Mau Karomy. JIMeoTcs aBa THIA TaKMX mbijie-
yaoBureaeit.

OObiuRHI THJIEYIOBUTENdb, Gojieé PACHPOCTpaHEHBH B OPOMBLIMJIEH-
HOCTH, COCTOMT B OCHOBHOM H3 PsIja 3a36MJIEHHBIX 1aPAJIJIEJIHbHBIX NAaCTHH
uan Tpy6, 4epes KOTOphIe IPOXOAMT 3AMLITEHHHH Bo3Ayx. 3aseMieH-
HEe IIOBepXHOCTH (CoOupalomume 3JeKTPOAL) OKPYKAloT HPOBOJOYHEIE
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3JIeKTPofibl (pa3pARHBIE JIEKTPOALI), NOTEHLWA] KOTOPHIX, OOKYHO
oTpHNaTeabHbI, noBumaercsa oT 25 go 100 ke u Beime. IIpn npoxosxme-
HAH 4epe3 3TeKTPUYIECKOe [10Jle FACTHLH IBIIN 0CeAal0T Ha 3a3eMJIeHHHIX
BIEKTPOAAX.

Jpyroi Tum, ofbdHo 6ojlee NPUHATHIE B TOPHOM Jelle, H3BECTEH
KaK [ByXCTafMHHLIA HperunuraTop. 37ech 3aNbLIeHHEH BO3LYX CHadasa
IPOXOAHUT depe3 IOHUBATOP, KOTOPHIH COCTOMT H3 pAga BePTHKAJIBHLIX
HOPOBOJOK ¥ UIJINHPOB, PACION0REHHBIX OOePeMeHHO H Ha OHHAKOBEIX

5 5-6

USRS 7. A SRR S

1 A S

LII![LT A

Prc. 37. Ilog3emMBas ycTaHOBKA 3JEKTPOCTATHYECKOTO IpequmuTaTopa:

1 — cnaosoit ysen; 2 — OBePH C MeNKHMH OTBepCTHAMM B GIOKEe C CHJIOBBIM YAJIOM; 3 -— COOH-
pamole AYeHKH; 4 — IIPOBONOYHAS CeTHKA KPYINHOrO CedYeHMA, IIO[Iep:HUBaKOmad CUTO;
J — HalpasJICHUC CTPYH B031yXa; 6 — BO3NAYHIHBIH I3

pacCcToAHAAX MOIEepeK Bxofga. Ha mpoBOJOKAX HOANEP:KHABAETCA IOJO-
JRUTEIbHBIN HOTeHIHAJ 0Kosio 13 K6, TOTAA KakK MHIUHAPH 3a3eMIAIOTCAH.
B cosgamEOM TaxkuMm 06pa3zoM IoJie 9ACTHIEL IHUIA B BO3NYIIHOM IIOTOKE
HOJNYIAKT IEKTPUIECKHE 3aPANH M HPOXOAAT HEMOCPENCTBEHHO B KOJl-
JEeKTOp, KOTOPHIA COCTOMT W3 TECHO PACHOJOReHHHIX NJIACTUH, ToIepe-
MeHHO 3a3eMJIEeHHBIX U Hecymux 3apsaf okodo 6 xe. OGpasyeMoe TakuUM
nyTeM BJIEKTPOCTATAYECKOE T10J€ HaNpaBIAeT 3apsA:<eHHBE YaCTHIBL
K 3a3eMJeHHBIM NJACTHHAM, TAe¢ OHH HAKaMIHBAOTCA. JTOT TUH yCTa-
HOBKIl HBIAETCH CAMBIM 0€30MacCHBIM /Il IPUMeHEeHUsi B IOA3eMHBIX
yeaosuax. Hpome 1oro, o 9KoHOMAYEH B OTHOLIGHHH PacXofla MOIHOCTH
n ofpasyer HeMHOro wau BooOme He obGpasyer osoma (pmc. 37).
OcaskjieHHAA NBIb yHANACTCH ePUOUICCKUMY IIPOMBIBKAMI, & B He-
KOTOpPHIX CJaydyaAX € IIOMOIObIO YHAapHBIX KM BCTPAXHMBAIOMUX DIPUCIIO-
coGnenuii. B mexoropnix ¢manTpax TUpeAyCMOTPEHB YCTPOMCTBA IS
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CaMOOUYMCTKH ¢ MOMOMbI0 IMOABM/KHOTO OCTOBA, MPONYCKAIMeEro miac-
THHH 49epe3 BaHHY. Takue QUIbTDH, ABIAIMMECH OTKPHRTHME, 00a-

ZaioT TeM OONbIIUM IIPEUMYIMECTBOM, YTO BO3AYX NPOXOJMT dYepe3 HHAX
¢ MUHKEMAQJIbHHM pacxogoM smepruu. Iipu paGore onu He 3abuBaloTCA
¥ 003TOMY 00BEM IIPOXOAAINEro 4epe3 HHUX BO3JyXa HEe yMeHbIIAeTCH.

a % g
100 %
/
xm 2
80 < 30 a
V1R x \QC 5\&*9
60 > 80 AN
X )\ \b

4w X — 70
/
3/ 3 \
20
60 70 &0 S0 Mg me 129 500 wo 200 300 400 500
Hanpaxcenue, § CHopocms , cM/cen
s %
100 2
] —t %
| i = 100 ——= L
I ARIEER R o
80 A L7/ velib
// Al
70 80—
&0 70 ‘t
L1/} 60
0 59 190 150 200 250 300 6 1 2 3 4 5
Bpema pabomest, 4 Pasmepel vacmuy , Mx

Pmc. 38. Tunmuman xapaxrepucreka S@dextaBroctt (%) 3smexTpocTaTHYECKOTO
IpPEeNUOATATOPA B 3aBECAMOCTH OT 9JEKTPHYECKOI'0 HAUPAKEHHA @, CKOPOCTH [BH-
JKEHHA BO3Ayxa 6, BpeMeHH paloTH (TPH KOBNEHTPAIWA) ¢ W DpasMepa dacTHI 2:

a: 1 — CKOpPOCThL IBIKEHUA BO3gyxa 150 em/cex; 2 — CHOPOCTH ABMKEHUA BO3gyxa 400 cm/cex;
6: 1 — BCe pasMepHl YacTUI;, 2 — gacTUnsl MeHee 0,5 Mx; 3 — wacTanel Gosnee 0,5 Mx; 6. CKOPOCTH
IDBIKEHUA Bo3ayxa 300 cm/cex; KOHNEHTPAOMA TNBJIM B YacTHHAX Ha 1 cm3: I — Gomee 1500; 2 —
500—1500; 3 — menee 500; 2: 1 — mocue 200 ¥ pa6oJero BpeMeHd; 2 — B npefenax 30 ¥ OTUCTKH

OumcTka X He ODpeAcTaBIAeT TPYAHOCTeH; OHM TpeOyT O9eHb HebOoJb-
MO MOIIHOCTY ¥, 33 HCKJIIOUGHUEM C CAMOOUYNCTKOM, HE NMEIOT JIBHKY-
muxcs dacreif.

C npyroii cTOpOHH, 3JEKTPOCTATHYUECKIE NLUIEOCARHTENN He LpH-
TONHH NI IPUMCHEHUA B Ia30BHX IMAXTaX WIM B KaKUX-IAG0 Apyrmx
B3PHIBOOMACHHIX YCIOBMAX, IOCKOJBKY OHH MOTYT 00pa30BaTh 3JIEKTPH-
9eCKYI0 YTy, 0COGeEHO B YCHOBHUAX BRICOKOH BIAKHOCTH. 3aTPyJHEHHA
BO3HHKAJM TaK:Ke U TOT/a, KOorja YJOBJIEeHHAS WBUTL 00/1a[jana BHCOKEM
3JEKTPHICCKAM COUPOTUBJICHHEM; B ITHX CIydaAX OHA MOKET dKPaHH-
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POBaTh SJIEKTPOAH ¥ BHI3BATh WHTEHCHBHYIO MECTHYI0 AaKTHBHOCTH KO-
POHH u 00paTHY0 MOHM3ANHI0. B TO jKe BpeMs BHICOKAs IPOBOLUMOCTH
ORI MOKeT IPMBeCTH XK OHICTpOMY paspsafy dYacTHI[ HPH KOHTAaKTe
¢ KOJIIEKTOPDHOM INIACTHHOU, O0YCJIOBIMBAag 3THM HEOCTATOYHOE CI{eN-
JIeHWe ¥ BTOPDMYHOE 33XBaTHIBaHUE.

Ilpm ycuoBuu, ecam He OyAyT HpeBHIEeHH DPEKOMEHZOBAHHHE CKO-
POCTH, 3IEKTPOCTATHYECKWE IIBLIeOCATUTENN ABIAITCA 3OPeKTHBHBIM
CPE[ICTBOM YJIAaBIAMBAHHA CAMbIX MeJKHX dYacTUr BmWiors go 0,1 mk.
IIpakTEKa moKashBaeT, YTO MPU NPABWIHHOIl YCTAHOBKE M HOPMAJBHOMR
JKCIIyaTamuy OHM MOTYT COXDAHATH NMOCTOAHHHIU peskuM paboThH IpM
apdpertuBrocT cBoime 90%. Hpuseie Ha puc. 38 mokasmBaoT, KakK
BIFAIOT HA 3¢QPEeKTUBHOCTD DTHX QUIBTPOB HANPAKEHHE TOKA, CKOPOCTH
BO3lyXa M XapaKTepHUCTHKA IBIIU.

MonTa:k nhIIeOcagATENbHBIX YCTAHOBOK JIOJIKEH IIPOU3BOJHATHCHA
B COOTBETCTBMH C MHCTPYKIMAMHU 3aBOJA-W3TOTOBHUTEJNS, NOJ PYKOBOJ-
CTBOM KBaJU(MIIMPOBAHHHX WH;KeHEPOB-aJdeKTpukos. Jloctym X yc-
TAaHOBKe MOCTOPOHHUM JUIAM J{0JKeH OHTH 3ampeleH, M JOJGKHO ORThH
IPeJyCMOTPEHO NpPefOXPaHUTENbHOE YCTPOHCTBO [JA aBTOMATHIECKOIO
BHIKJIIOUCHHA 3HEPTHMM IPH BXOLe Koro-1u6o B Kamepy ¢unbrpa. Ilo Ben-
TUIALNKA Ba)KHO, 9TOOH HPH MOCTYIJIEHMM BO3AyXa B YCTAaHOBKY He
NPOACXOANI0 HAKAKWX 33aBUXPeHHIl M 4TOOH pacmpefielieHWE CKOPOCTH
Obul0 paBHOMEpPHEM 10 Beeil miuomamu ¢unpTpa. Cregyer TaksKe mpu-
HUMaTh MepHI [ YCTPAaHEHHAS yTeueK BO3JyXa BOKPYr Quiabrpa.

UCIOBITAHUE ®UJIbBTPOB

IIpu onenxe 3PQPeKTHBHOCTH NBUIEYIABJINBAIMENR YCTAHOBKH s
OYHCTKM BO3AYyXa, B YAaCTHOCTH IPeJHA3HAYEHHOH [ SKCIIyaTallWW
B HOA3EMHHX YCJIOBHAX, HEOOXOXMMO TIIATEJBHO B3BECUTH B3HadeHHUE
paga ¢axrtopoB. IIpum 3akase Takoi#l yCTAaHOBKH Bcerga HeoGXOgEMO
IIOMHUTH, YTO €€ LIPAMHIM HAa3HAUEHWEM ABJIAETCA yAajJeHHe CHINKO030-
omacHo# muun. [lokasaTenu cTeneHn OYMCTKH BO3AyXa OT MHIIW, HANPH-
Mep AJA YCTAHOBOK B TOJ3eMHBIX APOOHMIKAaX, HH B KOeM cJydae He
OOJKHEl OTPAHAIMBATHCA TOJIBKO AAHHKMH 00 3PPeKTMBHOCTH 1O Be-
COBOMY MeTORY. JTO B 0COOCHHOCTH OTHOCUTCA K YCTAHOBKAM JJISI OTUCTKYU
BO3/lyXa B HOM3eMHHEIX ycaoBUAXx. [laHHBeE, OCHOBaHHEIE HA OIEHKE 3-
(EKTHBHOCTH TOJBLKO IO BECOBOMY METOAY, 4acTo OyayT OTMedaTh crte-
IeHb O9MCTKE (OeneyiasauBanme) B 99% u Oosbmie, DONHOCTHIO HTHO-
pupysa TOT PaKT, UTO WACTHI, BABXaeMOH HBEIINM pasMepOM MeHee O MK
OBLIO YJIOBIIEHO IIPH 3TOM OYeHb HeGOoJBINOE KoIndecTBo. Bec aToit fpak-
IUM TOHKOAMCOEPCHOH THLIM COCTABIAET HUYTOKHYI0 JacTh Beca BCeH
upad. IloaToMy Heo0XoxuMo MMeTh B BMAY pasMephl YacTHI[ OCTATOYHOM
B, C YIETOM TaK/Ke CTEeNeHH MX CHAMKO300MACHOCTH B CHJYy MWHepa-
JIOTHYECKOTOo cocTaBa. IlnuieynasauBaomuye ycTpoRCcTBA AJA IMON3E€MHEIX
YCTAHOBOK [0JUKHHE 3((EeKTHBHO YHajdATh BPEIHYI0 IHLIb TaKuM ofpa-
30M, 4TOGH IDE 3TOM CYIMECTBOBaJia 3amUTa KaK AAA JHAI, B3aHATHX
BOJW3M YCTAHOBOK, TAK W [JA HAXOMANIUXCA B 30He BO3AYMHOTO IO-
TOKa, BHIXOAAMETO M3 OYUCTHTENHHOH YCTAHOBKH.
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CuocoGHOCTS (UABTPA Bafjep’KMBATh KT BHPasKaeTcsa OOHTHO
B HpPOIEHTAX M HM3BECTHA IOJ OOIMENPHHATHIM Ha3BAHHEM «dPPEeKTUB-
Hocte». Ee ompepensor cornzacHo ¢opmyie

E— (1—%) 100,

rxe E — addewTuBHOCTD;

P, — KoHmeHTpanMA HBIHM mocTe QUIBTDA;

P, — KOHIEHTpauy#A ObUIH Tepel BXOAOM B (QHIBTP.

JbPeKTHBHOCTE MOKHA BHPAKATHCA pPasMEPOM BIBIXaeMBIX Wac-
THI[, KOTOPHIA mosskeH ObiTh He Menee 10 mx. MakcuManbHBIE KOHIEHT-
panuy KBapIeBON NBUTH Ha BHIXOJe M3 QUIbTPA HE JOJIKHEL IPEBHIIATH
200 vacrun Ha 1 cx®, X0TA B OTHOIIEHHMM MeHee OMACHBIX IBJIEH 3TU
KOHUEHTPAIMA MOTYT OMTH HEMHOTO BHIIIE.

Ouerra DOHUIIEYJNABIUBAMUX YCTPOACTB TpeGyeT 3HAYNTENHHOTO
ONBITa, ¥ MOPYYATh €€ CJIEAYeT JIUIb CHeUaNbHO MJISA DTOrO IOITOTOB-
neHsM sunaM. HawbGonee mopxopsmuM meireonpoGoBaTeneM s 3TOM
IleJH SIBAAETCH TEePMONPEHUIIUTATOP BBHAY €r0 TOYHOCTH ¥ TeX CBe-
JEHHMH, KOTOPHIE MOKHO MOJYIUThH C €r0 MOMONMIbI) OTHOCHUTEJIbHO JHC-

IepcCHOro COCTaBa IIbIJH.

OBCIYKHBAHHE NbIJIEYJABIHBAIOINUX YCTAHOBOK

Hecmorps Ha camylo 3¢deKTHBHYI0 OYHCTKY 3aNBLICHHOTO BO3AYyXa
B HBUIbHBIX MECTaX ¥ COOpPY:KeHHe [OPOTOCTOAMMX NHIJICYJIaBINBAOIAX
YCTaHOBOK, MOTYT OBITh CJIydYad, KOIZa BO3AYX, BEHIXONAMME M3 PUIbT-
pylomeil ycTaHOBKHM, OyJeT cofepsKaTh 8HAYMTEJNbHEE KOJIMYECTBA IELIH.
Ecan MouTak ycTaHOBKHM ObUI BHIIOJIHEH BIOJHE YAOBIETBOPHUTEILHO,
TO YKa3aHHBIE ABJIEHHS MOKHO OTHECTH TOJIBKO 33 CYeT IJI0XO0ro obciy-
sKMBaHUA ¥ Haj3opa. Mo HacroAamero BpemMeHM eme He pa3zpaboraHa
KOHCTPYKIHA TAKMX HblJIEYJAaBAXBAIOMMX YCTAHOBOK ISl DKCILIYATAHH
B IOA3eMHHIX YCJAOBHMAX, KOTOphe MOriauM On paboTaTh yJOBIETBOPH-
TEeJIbHO B TeYeHHe HNPOJOJIKHUTEJHHOTO BpeMeHU ©6e3 BHMMATEJIbHHOIO
yXxofa 3a HUMH.

Heo6xogumo ciefuth 3a TKAHEBRIMH M JPYTUM¥M QUILTPYOIUME
MaTepHaJlaMu, NOAAEP/KUBAIOIUME KapKacaMu, MOBPEKIEHHA B KOTO-
PHIX MOTYT BEI3BATh YTEUKY 3aMLUIEHHOTO BO3/(YX4; 3a TeM, YTO0H QHIBTPH
He 3a0MBaJnCh BCAeACTBYE YPe3MEPHOH NIbIIeBOM HATPY3KH MJIM HEXOCTa-
TOYHOH OUMCTKH, He 3a0MBaJUCh BXOAH ¥ He OLLJIO NOBPEKIEHUHA B TPY-
GompoBoOaxX, 4T0 MOJKET IIPUBECTH K HEJOCTATOYHOMY BCACHIBAHHUIO Y HC-
TOYHMKOB TIbLIe0OpasoBaHus, 4T00bl He ObIO M3OHITOYHON BIaKHOCTH,
IpHIAHAIONICH NOBpe:KeHNsA QUIbTPOTKAHUM MM BH3HBAIOMEH HEIo-
maaKd B paboTe 3JIEKTPOCTATHICCKUX QUIALTPOB; 3a NMPABHIABHON pabo-
ToH BedTUWIAATOPAa. TaM, rAe HMeNTCA HMHCTPYKIUH 33BOJOB-U3TOTOBH-
Telled, HY;KHO HX CTPOro npujep)KuBaThcs. Hak B caMoil ycTaHOBKe,
TAK U B BO3/IyXONPOBOJe MOJIKHH OBITH HPETYCMOTDPEHH COOTBETCTBY-
JOIIJie TOYKH 3aMepPOB TIOKa3aHWi [aBiedusa. Taxkue NOKasaH¥MsA HeMel-
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JIERHO [AAyT NpefCTaBJeHWE O COCTOAHEW (AILTPYIOMEro Marepuaja,
HaJIM9MH yTeueK WM paGoTe BeRTHIATOPA.

Jna pabmogeamit 3a paGoroit PHABTPOB HOMKeH GHITH Ha3HAYEH
cuenuadbHNM# paGoTHEK, OTBETCTBEHHHH 3a NMPaBHIBLHYIO MX 3KCIIya-
TalWi0, OYUCTKY HW B CiIydae HEOOXOJEMOCTH CMeHY (HIBTDPYIONEro
MaTtepuaga. 3T0T PaGOTHHK 03HAKOMHTCHA CO BCEMH JETANAMH B OTHe]b-
HBX YCTaHOBKaxX M Oyner B cocTosgHUM 6e3 3aMe[JieHUS YCTPAaHATH He-
fonpmne HemcnmpaBHOCTH. OH HOJUKEH TaK:Ke HECTH OTBETCTBEHHOCTH
3a peryiasapHoe oO0CAy)XHBaHWe MeXxaHUYeCKoro oGopyqoBaHHA, ero
CMa3Ky W T. I., BKJI0OYasi B KPYr CBOMX O0sA3aHHOCTEH OCMOTDP BCeX BCa-
CHIBAIOIOAX KOJIAKOB, BO3TYXOHPOBOAOB M IPOYMX Y3JI0B YCTAHOBOK.



FTABA VI

YIIPABJEHHE KPOBJIEN U NMOAJAEP;KAHUE BBIPABOTOK

Xopomee ympaBjieHNe KpPOBJeil BO MHOIOM CIIOCOGCTBYET ycmexy
MeponpuATHii mo Gopnbe ¢ muibio. 3Aech Bcerga HabuogaeTcs CTpeM-
JIGHN® KPOBJIM ONYCTUTHCA B BHPAaGOTaHHOE MPOCTPAHCTBO, CO3]aBaeMoe
c3aJ¥ MOJBUraeMoro 3a0ofd, TOrAa Kak Ha3HAYEHHEM KPEILUICHHA HB-
JSeTCA CO3JaHMe YCJIOBHil, BHIBHIBAIOIMX JBM)KeHME KPOBJIU BHU3 BIe-
penn 3aGos. Beaencreue 9TOro B MaccmBe TOPHBIX NMOPOJ MOTYT BO3HMK-
HYTh Upe3MepHO BBLICOKHE [aBJIEHHA, B Pe3yibTaTe 4ero, B 0CoGeHHOCTH
B YroJBHHRIX MacCHBaX, MOKeT MMeTh MecTo oOpa3oBaHHe TPEN[UH, 49TO,
B CBOI0 OYepeAb, IPMBEAEeT K H3AMIIHEMY MbLIe00pa30BAHHI0 B NEPHOK
nocaenywmei mo0wYM yrias.

TlocrosnHad xpens AJsa mogjepskaHAA BePabOTAHHOrO MPOCTPaH-
CTBa B YrOJBHOM MacCiiBe NpH CIIOMMHONE cucreMe pPas3pabOTKH, CTOJb
OTIINYHASA OT PeryispHoil 3a60iiHOM U WTPEKOBOIl Kpenu, COCTOUT OOBLITHO
13 KOCTPOBOM KPeINu MU 3aKJIAJKH, WX M3 Toil u ipyroi Bmecte. Cymecr-
BYIOT pas/inyHble BUABI 3aKJAfKM, OO0JbIIasg 9acTh KOTOPHIX CKJIOHHA
K 00pa30oBaHWIO IBUIW; BBUAY 3TOTO HEOOXOQUMO HPHHUMATH MEPH MPO-
TMB 00pa30BaHHMA NHUIM CBEPX AONYCTUMBIX HOPM. OCHOBHBIM IIOJIOKe-
HUEM CYHTAeTCA TO, 4TO J1060# 3aKJAMOUHBIA MaTepHas, IOAJesKamuil
TepeMeIeH’0, TPAHCIOPTHPOBKe MK 00paboTKe, MOJKEeH OBITH B J0C-
TATOYHOM Mepe YyBJayKHEH, 4YTOOb mpegylpeJuTb NPOHUKHOBEHUE
ob6pa3oBaBmeiics NHUIK B CTPYIO Bo3nyxa. Hpome Toro, tam, rjae mpume-
HAIOTCA MEeXaHU3UPOBAHHBIE CHOCOOLI 3aKIajKW, OCHOBHOW Mepoil mpe-
HOCTOPOKHOCTH B JalibHeHmeM J0J:KeH ObITh OTBOJ TJIaBHOH BEHTH-
JAOAOHHOM CTPYM OT MeCTa 3aKJajKil.

BOPBBA C IBLJIBIO IPU 3AKJAIKE BbIPABOTAHHOI'O MPOCTPAHCTBA

Meron GopbObl ¢ HHJIBIO 3aBHCHT OT cnocoGa 3aKJIAfKUM M XapaKTe-
PMCTHKM 3aKIAJ0YHOr0 MaTepuasa; HAampuMep, eciIu 3aKJIajoTHbIH
MaTepuaJj MoJydeH U3 NOPOAHBIX IPOCIOHKOB, TO MeTod GopsrOnt Gyner
3aBHMCeTh OT KOJMYeCTBAa BOABI, MCIOJH30BAHHOW B Ipoliecce BBHIEMKH
NPOCJIOHMKA.
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B yroapssIX maxrtax NPEMEHSIOT CAEAyomue cHOCOOH 3aKIajKu:

pydYHas 3aKJafjka KPYDHOKYCKOBEIM MAaTepHaloM Ha TOPH30HTANb-
HHIX MJIA OOJOTHX ILIacTax;

CIIyCK 3aKJAJOYHOTO MAaTEePHajia IO CKBA)KWHAM HA KPYTHIX IIACTAX;

CIIyCK 3aKJaJ0YHOTO MaTepdasia mo Tpy0aM Ha HAKJIOHHBIX M KPYTHX
nIacTax;

3aKJIafKa METaTeJbHRMHA MamHHAMY,

3aKJalKa U3 OyTOBHX IITPEKOB;

rufpasiddecKas 3aKIafKa;

IIHeBMATHYECKAasd 3aKJafKa.

PyuHas zaxiafilka KPYNHOKYCKOBBIM MATEPHAIOM

B yronapHBIX mlaxTax Ha TOPHBOHTAIBHHX U CIaGOHAKNOHHBIX ILIAC-
TaX PpPYyYHAA 3aKJIafKa KPYOHOKYCKOBHM MAaTEpHANOM MHpesxne Onuia
Hau0osiee PACIHPOCTPAHEHHHM METOAOM NIORJEP;KaHMA BHPaGOTAHHHX
IpPOCTPAHCTB, OJHAKO 3a HOCJIEIHHWE TOAH OHA Bce 0oJiee BHITECHAETCH
MeTOAaMd DHEBMATH4eCKo# 3akiaagkm # obpymenusa. Ilpw pyamoit 3a-
KJIafKe OELIs 00pasyercs B mpomecce CAeAYIOIUX OMePaLiuii:

B NYHKTe OIPOKWMLIBAHU;

IpHE TPAHECHOPTHPOBKE 3aKIAJOYHOTO MaTepHAJA;

BO BpeMA MeEPeJONAaYNBAHUA MaTepHayia HmpH 3aKIajKe.

Ecnm 3akmagoysmi#l MaTepmad Npd 9TAX paboTax MCOOIB3yeTcs
B CYXOM BHJE, TO MOTYT 00pasoBarTbCA BHICOKME KOHIEHTPAIlMH IEUIH;
6oxee Toro, 00pa3oBaHME OHJIM IPH ONPOKUALLIBAHAHE MOKET UMETh MECTO
Jajke M B CIydYasax HCIONH30BAHHA XOPOIIO CMOYEHHOTO MaTepHala,
B 0cO00GHHOCTH TOrja, KOrJa MOOBePXHOCTh 3aKJ4J09HOTO MaTepuaia
BHICHIXa€T BO BpPeMsA TPAHCHOPTHPOBKH ero B BaroHerkax. Ilpm mopaue
B TeueHme ofHOoro pabouero nuria ot 250 o 300 BaroHETOK ¢ MaTepUaIOM
AJIsT 3aKJaJKM 3TO MOKET CTaTh cephesHoil mpobiemoil. CremosarensHo,
KaKIBA MYHKT ONPOKUAHBAHHA AOMKeH GHTHh 000PYJOBAH OPOCUTENb-
HOH YCTAaHOBKOi, dYTOOB MaTepHaJ B BAarOHETKAaX YBAAKHAICA N0
oupoxuanBeanus. IlocroAHRHO [EHCTBYIOMME DYHKTHL ONPOKAIBIBA-
HHMA, TJe AMeeT MECTO 3HAYATEeJbHOe UEJIeo0pasoBaHMe, NOJIKHH GOHTH
3aKPHTH ¥ 000PYJOBaHH YCTAHOBKAaMW /s NslleyiaBimBaHus. I[Ipm
UCHOJb30BAHMM KAYAOIMUXCSA KOHBEHEPOB [IA OCAKIEHWA IHJIA Cle-
AyeT NPUMEHATH OPOCHTENH C HeOOJBIIAM pPacxofoM Boxe (2—3 4/mut)
C pacupefieleHEyeM ee IO Bcell JimHe, KOHBeilepa.

YeMm nyume Gyner yBiaKHeH 3aKJIafOYHBIA MaTepHal, TeM MeHbOIe
TpyRHOCTeRX OyHeT BOSHUKATH OT NPUIMOAHWA MaTepHaja K JIeHTe KOH-
Beitepa. [Ipm meperomaduBaEuME MarepHata IO Mepe ero HOCTYIIEHAA
K MecTy 3aKjaagkd y paboumx BozHumxaer Gosee riy0oKoe AuxaHde, 9TO
yBeJIHUMBAaeT ONACHOCTh NPH BIHXAaHMH Aa)ke HEOOJBIMHAX KOJUIECTB
TBUIN.

Coyck 3aknafjoMHOr0 MaTepHaja Mo CKBaKHHAM

ITpw cnycke Baksaj09HOr0 MaTepHuajia B BHPaOOTaHHOE HPOCTPAHCTBO
Ha KpPYTHX Ijactax obpasyercs upeaBbdaitHO 00Jbmoe KOJHUYECTBO
OBUIM, €CJHM 3aKJAfOYHBIH MaTepual He ORI THIATENBHO YBJIaK-
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men. Ilpu ompokmpguBamm® He[poOIeHOR HOPOAH oOCHY;KHBAOIHM
IepPCOHAJ — 3a HCKJIIOYeHHMEM CjIydaeB KpaliHeil HEOOXOXHMOCTE — JOJI-
skeH OHTH yHANeH, TaK KaK JaKe CaMoOe OCHOBATEJIbHOE YBIa;KHEHWE
HeOCTATOYHO MJA NPeJoTBpPAIIeHAA 00pasoBaHMA NHPH 3TOM OOJBIHX
KonmyecTs OHAM. Ilpnm ompokupgmBaBEUHM APOGIEHOR HOPOAH YCIAOBAA
3alLIEHHOCTE MeHee BPEHH, a MaTepPHaJ KaK TAKOBOH MO3BOJIAET OCY-
mecTsuTh 0OoJiee IUIOTHYI0 3aKJIafgKy, deM HefpobieHas mopopa.
Meponpuaraa no Gopsle ¢ OEIbI0 B MECTAX ONPOKHILIBAHMA NPU COYCKe
IO CKBa;KHHE Te jKe, 4TO W IIPH PYTIHOH 3aKJIagKe, H PasiIndaioTCA TOJbKO
B JeTanAx, B 3aBUCMMOCTH OT THIA OOPOKMAHBATENA: J1060BOiM, Kpy-
roBoii, 6okoBoil ¥ T. m. B mymEKTax, rme mcmoab3ywTCA GOKOBHE OLPO-
KHALBATENN, CTANMOHAPHLE MM KaJAlOIMAECST KOHBeHepH, MOoAaua BOLH
JOJUKHA OHITHh yBEIHYEHA [0 O 4/MUH HA KaXKIHHE OPOCHUTENIb.

Cryck 3amIafoYHOro MaTepEaida IO TpyOaM

HawuGoxee GraroupHsATHEIE YCIOBHA [ COYCKA 3aKIaf0YHOrO Ma-
Tepuajia mo TpyO0aM HWMEIOT MeCTO B IuIacTax majgeHmeM ot 40 mo 55°.
3arkaagovHbIA MaTepmas IofaeTcA mo TpyOaM muamerpoM ot 8 mo 12
awoiiMoB (20—30 cx) B 3aBHCEMOCTH OT NJAMHBI TPYOH M BHIXOXUT C KO-
HeYHOR CKOpOCThI0, nocruraromeit 40 x/cex. OOpasoBaHHe LLIIA B MeCTe
BHIIYCKa 33BHCHT OT CKODOCTH BHIIYCKa.

IIpm atoM cmocofe 3akIagku OHIC00PA30BAHUE MOMET UMETh MeCTO
B Pa3NAYHEHIX IYHKTAX:

y KpoBiu 32604, Tie MaTepHaJ W3 BaTOHETOK PasrpysKaercs B 3arpy-
B0YHHHA JOTOK TpPYOH;

€CNIH 3aKJIAJ0YHHI MaTepHajJ IpefBapUTENbHO IOABEPraeTcs OIMpO-
KHEBBAHAK ¥ TPAHCHOPTAPYeTCA K TPyGe, HHIb MOKeT 06pa3oBaThCA
Yy ONpPOKHAHBATENd, B IYHKTAX HEPerpysKH M IOTPY3KH Ha KOHBeiiep
B B NYHKTe B3arpy3KE TPYOH;

Y pasrpysogHOro KOHIA TPYOH;

B MecTe CIyCKa 3aKJIafl0YHOTO MaTepHaja B HAKJIOHHON BHpaboOTKe;
CHUKeHHE KOBIEHTPANUy IHUIA 3[eCh MOKET OHTH MOCTATHYTO TOABKO
B Pe3yibTaTe NPEMEHEHVA XOPOMO YBIAYKHEHHOTO 3aKIaJ0YHOT0 MaTe-
puraina.

B nmyskre meperpysk:m KoHBe#iepa HOJIKHE GHTH yCTAHOBJEHH OpPO-
CHTENH C PacxojoM BONH OT 3 KO O 4/MuM, KOTOpHe obecmednBaam OBl
3¢ PeKTHBHOCTL OpOEHHsS IO BCeil mMupWHe KOHBeiiepa.

CHmKeHNHSA nbIe00pa3oBaHAs ¥ PasrPy309HOTO KOHIA TPYOH MOKHO
KoOHTBCA TyTeM ycTaHOBKH TPyOH TakuM oGpasom, uTo6n cBOGOgHOE
HafieHHe KYCKOB OBUIO MHHUMAJIbHEIM.

ITome3Eo DpowW3BONHTH HempepHBHOE OPOmIEHHe BCedl IIOMamH 3a-
KIAKA C TeM, YTOOH OPH yAapax 3aKiIagodYHOTO MaTepHaja O MOJOmBY
He OPOMCXOAMJIO BBMETHIBAHWMA OCEBMmEHd IIBIIH.

IlpmsBaBo nenecoo0pasHHM MCIOJIB30BAHWE IIOTHON TKaHM, C IO-
MOIIbI0 KOTOPOH IIOMAAh 3aKIAgKH MOKeT OHTH H30JHPOBaHA OT OC-
TAJIBPHOH IJIOMAAM BHPAGOTAHHOrO NPOCTPAHCTBA. JTA TKAHb HATATH-
Baerca mpubnmaurenbEo B 30—40 m 3a MeCTOM BHITPY3KH MaTepHajia
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m3 TpyOH. Takroe yCcTPOMCTBO HCHONB3YETCS TaKke M IPH ITHEBMATH-
9eCKO# 3aKiagKe, 0 9eM Gojdee mogpoOHO OyneT M30KeHO HUKe.
OnncanENe MepPONpPHATHA NOSBOJAIOT CYNECTBEHHO CHHUBATH IIBI-
JneoGpasoBaHMe IPU COYCKe MaTepHasa mo Tpy0aM, HO OHH He BCerha
HACTOJbKO 3PdeKTHBHE, ITOOK YMEHBIIATH KOJKYECTBO OCTATOYHON IELIH
a0 GesomacHOro mpefena. 3a STEMHE OHepandsAMH Heo6GXOquUMO pery-
JAPHO WIPOBOLMTH THIATEJNHHHHE KOHTDPOJH myTeM 0T0Opa Npo6 IBLIH.

3akmaKka MeTaTeNbHHIMM MaHIMHAMA

Y4rTHBag BEHICOTY MeTaTeJbHOH MAmIMHLI, NOJAIOMed 3aKIancuHBIR
MaTepHaJ, MOIHOCTh IJIACTa AOJJKHA OGHITH IO MeHBImIEH Mepe OKOJIO
1,5 m. Hecmorpa Ha 70, 9To 3TOT CmOcO0 3aKIafKU He BH3HBAaeT 06-
Pa30BaHASA OYeHb BHCOKMX KOHINEHTPAaNHX LW, INHEPOKOr0 IpHMe-
HeHUA OH He HaxopuT. IIpwammoi#t sTOrOo, mOMEMO OrpaHMYECHHOMH
00JIaCTH NPUMEHEHHS, CIYKUT, BEPOATHO, TO 06CTOATENBCTBO, YTO HEKO-
TOpHe THOH MeTaTeJbHHX MAamIHH He IO3BOJAKT COBMEIATh BO Bpe-
MeHM onepamuil KoOH9M yris # 3akaafxu. OnHaAKO TaM, I[e YCIOBAL
3KCIVIyaTaOHU IIO3BOJIAIOT, HE CIe[yeT YIOYCKAaTh BO3MOMKHOCTEH mc-
NOJB30BAHAA HTHX MAIIMH.

Ecau Ha MamuEH IOJAeTCA CyXOH WM HEAOCTATOYHO YBIAKHEHHRIA
MaTepMa’l, KOHNEHTPANWY THIIHA MOTYT 3aMeTHO yBejmumtbcia. HanGoxee
s¢peKTHBEOE pemeHHMe 3TOH NPOGIEMH B3aKIOYAETCA B YBIKHEHHM
MaTepHaia B LIEJOM IOCPEJCTBOM OPOINEHHA X0 TAKOHW CTemeHHW, YTOOH
He C03[aBAJIOCh IOMeX B paboTe MamWHH, MJIM B HaJJe:KameM YIIOT-
HeHHHM 3aKJafKkHu. BMecTe ¢ TeM yBJIa)KHeHMe MOJIKHO 06ecnedmBaTh
ylIaBIUBaHNE IO BO3MOKHOCTH HAWOOJBIIET0 KOJHIECTBA MEIKHX dac-
THI, IBUIM NPy BHOpacHBAaHUM WX M3 Mamuubl. IloHATHO Tak:ke, 4TO
BaKHHIM YCJOBHEM IpPEAOTBpPaIleHMsA NHIeo0pa3oBaHHA ABIACTCA OT-
BOJ] BEHTHJIAMOHHOA CTPYH OT MecTa 3aKJIafgKH.

3arnagka 3 OYTOBBIX IITPEKOB

ITpu 3arknagke M3 GYTOBHX IITPEKOB MaTepHas] MOCTyHaeT W3 BHIpa-
6oToK, mpoineHHHX GypoB3pHBHHME pabGotamm. HHTepec X sTOMYy Me-
TOJy 3aKJIAJKH B YroJbHHX IaXTax HHHE YTepfAH, OJHAKO IpPEMeHEeHHe
00ypHMBAH¥A KPOBJM ¥ IOJOIBH BHPAGOTOK B METAJIMIECKUX PYAHHKAX
IOPaKTHKYyeTCA 9TacTo, Korja TpeGyercss cHcTeMaTHYecKas 3akJafKa
BHpa00TaHEOTO IPOCTPAHCTBA.

I'naBEHMEM MCTOYHMKAM¥M OBUIM IPH 3TOM cHocobe siasioTca Gypo-
B3pHIBHLIE PaGOTH, HEOGXOAUMEIE MEPH HPEJOCTOPOSKHOCTH IIPU KOTOPHX
paccmarpuBatorca B raaBax VII m VIII. IlpegmoururensHrM cmocoGom
MCIOJBb30BAHMA BOAH i Goppbn ¢ mEIe00pa3soBaHMEM B Ipolecce
IepesioNaYMABaHUA M 3aKJIaKH OTOGHTOTO MaTepHaja ABJIAETCH OpOIIe-
Bue. OnacHBIe HOCTENCTBHA BTAX pafoT gacTo B eme GoJibmeil CTENEHH
CKa3HBalOTCA TaM, Ife IPOBETPHBAHWE B3aKJAJHBAaEeMHX IPOCTPAHCTB
OCyDIecTBIseTCA B HEJOCTATOUHOW ME€pEe, YTO CO3KAET [OIOJHHTEIbHLIE
TPYAHOCTH B YAAJIeBMH UHJHM MW CHWKEHHAH COEP/KaHHS ee B BO3-
ayxe.

83



T'mppasindeckan 3axaagxa

Tlpu rupgpaBiudecKoli 3aKiagKe MaTepruas K MecTy paloTH nojaerca
mo TpyfaM ¢ IOMOIIbIO BOAK NPH COOTHODIEHHW IOPOAH. M BOXEI, OGKHTHO
pasaoM 1 : 1. Boja n mopoja pas 3aKaafiky GoJbImeidl 4acTbi0 CMEIIH-
BAlOTCH HA NOBEPXHOCTH.

C rtouxu 3perus GOpPbOB C OHUIBI0 3TOT METON 3aKIAJKM ABIAETCH
HAWJIYYIIMM, [OCKOJBKY OH II0YTH HOJHOCTHI0O HCKIKYAaeT BO3MOKHOCTH
oGpasoBarusa nen. Hecmorpsa Ha 3T0, rmapaBiIudeckass 3aKiajKa OpH-
MEHSAETCA TOJBKO B YrOJbHHX IIAXTax IpH paspaloTKe MOMHBEIX IJac-
ToB. OrpaHdYeHHOe UPHMEHEHHWE 3TOr0 METO/a OOBACHAETCA He TOJIBKO
€T0 He0CTATKAMH C TOYKM 3PEHMA SKCIIYATAlMK i 6e30IIaCHOCTH B CBA3H
¢ pacxomoM GoJBMOTO KOJNMIECTBA BOXBI, HO U T€MU 3KOHOMHUECKHMH
B TEeXHWYECKMMHU IPEMMYIIECTBAMM, KOTOPHIMM 06JafaioT ApPyrue CHo-
coOnl 3akmasru. Tam jKe, rjge YCIOBHA OJarompusTCTBYIOT HCHOAb30-
BaHUI0 THUAPABIAYECKOH B3aKIaJKK B BHPAO0OTAHHHIX HPOCTPAHCTBAX,
OHA J0JKHA OHITH HACTOHYMBO PEKOMEHJOBAaHA B CHIY ee 3(PeKTHBHOCTH
IO Opelynpe)KAeHNI0 NEIe00pasoBaHAA.

IIaesMaTHUECKaA 3aKIagKa

OpEEM u3 cnocoGOB, 3acCiHy;KMBIIMX HauOosbIee NPU3HAHHE,
ABJIAETCS NHEBMATHYECKas 3aKjajKa, OPU KOTOPOH 3aKJIAHOYHHA Ma-
TepHaJ IMOJaeTcss K MeCTy PaboTh ¢ MOMOMbBIO CTPYH C;KATOTO BO3AyXa,
He co3JaBas HAKAKAX NOMeX AJA OPOBejileHUsI Apyrux pabor B 3aboe,
TaKUX, Kak [Ho0b4a yIis, OTKATKA WIU IepeMemenue 00OpyqOBaHUA.
Orciofa BCe BO3pacTalINWil MATEPEC K MCIOJb30BAHUIO 3TOT0 CIOco6a
B MeXaHH3HPOBAHHKX 3200AX. 3aKIaJ0YHHN MaTepHaj HpPH ITOM MO-
seT OBITH Y/JOKEH IJIOTHO, O CaMOil KPOBIM, 9TO OYeHb OHICTPO CHM-
MaeTr TOpHOe JaBIEHWEe W MOJIO}KUTEJIHHO CKa3HBaeTcs B MeHbmeM obpa-
30BAaHMH UM, BO3HUKAIOMEHR B pe3yiabTaTe NBHKEHUA TOPHHIX LOPO.
Hecmorps Ha TO, 9TO M3yUeHWe NPOO HIHIM, 0TOGPAHHHIX Pa3JINYHEIMHA
yupesKaeHAsMu, OOHapy)KHBaeT GoabIIMe PACXOKIEHUA OTHOCHUTEIHHO
KOHIEHTPANMH NhUIK B 9TAX npobax, B HACTOAIMEEe BPeMA MOKHO IpH3-
HaTh, 9YTO YCJIOBHS] 3aNLIIEHHOCTH B 3a00sX, Ile OPUMEHSAETCS WHEBMa-
TAYeCKasA 3aKJafKa, Xyke, 9eM IpH Apyrux cmocobax. CiiegoBarenbBHO,
OpH 3TOM cmocofe 3akJafiku 0cofoe BHUMAaHUE NOJKHO OHITH yAexeHO
MepOIpPHUATAAM [0 UpeJyIPeKAeHHI0 00pa30BAHAA IBUIH.

Bonpoch, cBA3aHHEBE ¢ ONACHOCTHI0 NHJIe0Opa3oBaHUA IPH 3TOM
cmocobe, TONHOCTHIO HE UBYYEHH, YTO OOBSACHAETCS CPAaBHUTEIbBHO He-
MaBHEM BHEDEHHEM B HPAKTUKY MHOIMX ITHEBMATHYECKMX 3aKIAf09-
HHX MamIMH ¥ OCOGEHHOCTAMM MEXaHHW3Ma MOKPOro IHLIeNOJaBJIeHHS,
MO-BUAMMOMY, 0ojiee CIOKHOrO, 9eM NpW APYTuX ONepaluAX, BHI3HBa-
omux mhareo6pasosamme. MHOroe 3aBHCHT OT BHMAa 3aKJAJOIHOTO Ma-
TepHaja M KojuuecTBa npuamenseMoii Bogs. Ocoboe BHEHMaHHE JOJKHO
65iTh OOpameHo TaK;Ke HA Pas3jWdYHbIe TUOH 3aKJI3JOYHHX MAMH H yC-
JIOBUA KCIIyaTaIldu.

IIpn mamEOM cmocoGe 3aKjJaJKkM OHJIb OOpasyerca:
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IIpA TPaHCHOPTAPOBKEe MaTepHajla K MAaMINHE;
OKOJI0O CaMO#l MaIIVHE;

Ha KOHOe TPYOH C:KAaTOr0 BO3MYXa;

B pagwWyce JeHCTBHA CKATOTO BO3XyXa.

daxaadounvii mamepuan

Marepuan, MCHOJB3YeMEH [iA NHEBMATHYECKOM 3aKIaJKU, COCTOMT
O0BIYHO M3 OYCTHX HOPOX, HOJNYYAEMHX HPH NPOXOAKE TOJEBHIX BHIpa-
00TOK WJH IpH APYTHX IOATOTOBUTENbHHX paborax. OH MomeT OHITBH
HoNyIeH OT NPOOHIBHEIX YCTAHOBOK, M3 MOEYHHX IIeX0B, a Tak:Ke W3
HOPOJHHX OTBAJNIOB; KpOMe

TOFO, UCIOJNb3YI0 TCA KOTEJb- ,% r

Haf 30J1a W TPAHYJMPOBaE- &l )

HEIe TOMeHEHHe MIAKA, XOTH EE o+

OHH, BBUJAY MX cuHabpHOTO Q3 4 /

abpasuBHOTO MeHCTBUA HA o5 /

Tpy6H M 3aKiaj{0OuHBIE Ma- é; /

MEHH, [JOKER — OpuMe-  §§ , ,
HATBCA BCETa B CMECH 3§ / 4 < i
C JApyruMu MaTepHadaMU. S

Hecmorpsa Ha TO, 49TO Ma- 3

TepHaJ MHOTJA HOABepraert- Honuenmpcuus G3leuesnod noinu,me/m3(< 19mx)
ca BHOOpY IO HpH3HAKY
€ro «3aKJIaJOYHKIX» cBOficTB, Pmc. 39. T'padmieckoe maoGpakendme B3ammo-

CBA3H MEXNy nmneoﬁpaaonalmeM coepxa-
o — ’
GrramsM KpuTepHeM Cly HHEeM BJIaTH H CBA3HOCTHIO 3aKJXAZO0OYHOTO Ma-

JKUT  €er0  JOCTYHHOCTDB.  gepmama. ComepskaHEe BHATH B 3aKAALOTHOM
K subopy B KauecTBe 3a- MaTepmaae:

KJIaZl09HHX MATePHAJOB IIO-  ; _ cyxoil; 2 — cierxa BImKHEHY; 3 — HanGomee
POX, COREpKAMUX Kpapy, VOATOMAMAA  BIKHOCT:  (CMeCh MODONA—TIRHA);

4 — M3NMmMBAA Boma (OTXOHH OGOTameHHns)
Heo0X0auM0 TOAXOAMTH C
0c000# 0CTOPOKHOCTHI0, O UeM TOBOPUT K TOT daxt, dro obiaxko B3Be-
IeHHOA UEUIH, oOpasyomeecd IPH IHEBMaTHdecKoll 3aKJaiKe, coxep-
;KET B cefe BHagMTeNbHO GoJbIIee KONMYECTBO JACTHI PasMEpPOM OT
1 50 5 MK, YeM OpH [PYIAX OmePAmHAX.

Bompoc comepskagds BOGH ABISETCS BeCbMa BajKHBIM, TOCKOABKY
OBLIIO YCTAHOBIIEHO ee NpefeJbHOE KOJIHMUYECTBO, Heo0XOAMMoe NJjisi CBA-
SHBAHWA LA, KOIWYECTBO I9TO MEHAETCH B COOTBETCTBHM C HCHOJb-
3yeMHIM MaTe€pPHAJIOM, TAK KaK B O49eHb OOJBINOH# CTeNEeHH 3aBHCHT OT
PasMepoB ero KyCKOB W HOPUCTOCTH. BBHAY 5TOT0 B HEKOTOPHX CJay-
YaAX NIPeIBAPHMTENbHO CMOYCHHHIE MATEPHAaNbl HeoOXOMUMO CMEMHUBATH
¢ cyxumu. Hopeiimue JaHmEbie CBHAETEILCTBYIOT O TOM, 4T0 Hambojee
O6IarONpUATHHE YCIOBUS B CMHIC/e MEHbIIEIH 3aNbIEHHOCTH CO3[AIOTCH
IpH MCIOJb30BAHHM 3aKJIA0YHOTO MaTepumalia, COfep;Kamero ot 4 jo
8% s=mmarm.

Hapsgy co cremempio BAQJKHOCTH Marepiaja BajKHYI0O POJH B IIbi-
NeoOpa3oBaHAM HUrpaeT CBA3HBAOmMAsA crnocofHocTh wacthi. Lciam cre-
IeHb CHEMJICHWA YACTHI[ B 3aKIAMOTHOM MaTepHalie J0oCTaTOUYHO BeJuKa,
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TO ofpasoBaHHe B3BCIEHHON NHIY B pajguyce AeHCTBHA CKATOTO BO3-
Ayxa GymeT CHIIKATHCA, TOTHA KaK OPH clIaboM CUeNIeHAd IacTHL OyaeT
HaGMI0JaThCA TEHAEHNWA K NOBHIIEHHI0 KoHNeHTpammu nsuim. Ciemo-
BATEJbHO, HYKHO CTAapaThCd, 4TOOH 3aKJAJOYHHIA MAaTepHad B 3Ha-
YATEJHLHOM KOJHYECTBE COMEep;Kaj MeJKHe YacTHOH TIWHH ® o0gagan
PaBHOMEPHHM TpPaHY/JIOMETPHYECKAM COCTABOM. IJTO H300pajKeHO Ha
rpaduke (puc. 39).

ITwaenodassrernue

Ilocne paccmoTpemms BOIPOCOB, CBA33HHHX C 3aKIAAOYHEIM Ma-
TepuajoM, Cilefyer ofpaTHTh BHUMaHHE Ha Te Pa3HOOOpasHEE HMCTOU-
HMKHM [BUIEO0pa30BaHAA, KOTOPHie MOT'YT BO3HMKHYTH B IpOIecce ITHEB-
MATHIECKOH 3aKIaJKH, X HAa TO, KAKMM IyTeM MO’KHO IPEJOTBPATHTH
nureoOpasoBaHye MM KaK MOKHO YJOBMTH mblib. B 3TOit cBsA3:m HeoO-
XOAMO 0C0G0 IOJIePKHYTHh 3HAYEHME yXOJa 3a NHEBMATHYECKWMH 3a-
KJI3J[0YHEIME MalIAHEAaMHK, 9TO0H He ObI0 yTeYeK BO3KYyXa, BEeAYIAX
K 9pe3MepHOMY NHJIe00pPa30BAHHKIO.

T pancropmuposra mamepuaia

ITuneoGpazoBanme Mo)KeT HMETH MECTO BO BpeMs TPaHCHOPTHPOBKH
8aKJIAJOYHOTO MATepHasia K ITHEBMATHYeCKO#l MammWHe, eCad OH He ORI
HOCTATOYHO yBiaskHeH. TmaTenpHOe CMaYMBaHWE MaTepHaja IO BCEMY
00beMy HMeEeT MCKIIYHTEJHHO BRJKHOE 3HAYeHWEe IPH WCIOJIH30BAHHHA
apoGiaeHodi mopopsl. IIpofo/KMTENBHOCTH NEPEBHIKEHAA BArOHETOK
¢ 3aKJI3f0YHHM MATEPAAJOM IO BO3MOKHOCTA NOJUKHA OHITH HAaEMEHBb-
wieif, YTOGH DPEJOTBPATATH BHICHIXaHMe MaTepHaga B myTH. W3 artux ke
coo0pakeHAH He CIefyeT JONYCKATh MPOCTOEB BAarOHETOK B ILyTH CJENO-
BaHEA. B KaxgoM myHKTE ONPOKHUAKBAHAA NOMKHA OHTH IpeyCMOTpeHa
OpOCHTeNbHAS YCTAHOBKA C TeM, 4ro0H BaKJIAJOYHHIA MaTepmaJ MoOr
CMAaYMBATHCA 10 M BO BpPeMA ONPOKHAKBAHWA C IOMOMBIO OpOCHTENei
TOHKOTO pacnsiienusa. DOPCYHKE 9THX OPOCHTEIBHEX YCTAHOBOK TOJIKHEL
€03/1aBaTh BOAAHYIO 3aBeCy Ha BCeM HPOTAKEHUH IIO NIMpPUHEe BarOHETOK.
IIpm MamoMmeTpuuecKoM pmaBieEuM 3—O kl'/cm® pacxopn BOZEL MOIKET
coctaBaaTh Ko 15—20 a/mun. @opcyHEKHU, NpUMeHAeMble BO BpeMs OI-
POKHIBIBAaHNA, JOJJKHEL Pa30pHI3rUBATH BOAY B HAIPAaBICHHH MaTe-
pEaja, HaXONAMErocAd B Ipomecce ONPOKHIBBAHUSA, M OHTHL 3PdexTun-
HBIMH IO Bceil mmpuee. ITHM TpeGoBaHUAM GYAYT YAOBJIETBOPATH ABE
nan TpH GOPCYHKH.

Iockoabky npu paGoTax no HHEBMATHIECKOM 3aKIaqKe GOJBIIEHCTBO
ONpOKMABIBATENCll HE 3aKpHTO, TO BO M30e;KaHUe OEIIE0Opa3oBaHAA
B 3THX NYHKTaX He0GXOAAMO HACTOWIMBO NPOBOJHTH YKA3aHHBIE BHIMIE
meponpuAaTHA. Ecan oru Gynyr nmpmMeHAThCA HPABHIBHO, TO BO BpeMs
HaXOJIEHAA COCTABA BATOHETOK y IHEBMATHIECKOi MAIIMHEI HE MPOM30i-
JAeT manbHeiimero mnerieo6pa3oBaHMm.
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Tunw mawun

Houumgecrso usinm, ofpasymomeiica npm pafore NHEBMaTHIeCKOi
BaKJIAaJOYHOH MAMMHB, 3aBUCAT OT THOA NPUMEHAEMON MAIIMHK.
KaMepHne MAamuHH OTIMYAIOTCA MEHLITHM HnineoGpasoBanneM. M3 stux
MamIAH OfHOKAaMepHEIE UMEKT, OMHAKO, TOT HEeJO0CTATOK, YTO, IO C000-
PAKEHHAM HKCINIyaTaMOHHOI'O XapaKTepa, OHH BH3LIBAIOT He00Xo-
JMMOCTD IIEPEPHBOB B IPOMECCE 3AKIANOTHKX paboT, 9T0 IPUBOAUT K He-
sKeJIaTeIbHBIM IOCJHECTBHAM B 3a60:AX, 0 9eM Oyler cKa3aHO IO3Ke.
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Pmc. 40. 3aknajodBas MamMHA C HHUIEOTCACHBAIOIAM (HIBTPOM:

1 — ImMJaHTOBOE COeBHEHME; 2 — CyXoM orcachBalommnii ¢HIBTP; 3 — 3aKIaxoYHAA
MalnWHa; 4 — BaKJajloyHadg Tpyba, & — JEeHTOUAMH KoHBeWep; 6 — OrpaKpeHue IHA-
Tawmero GOyHKepa; 7 — OTCACHBAaIMEEe ILNIAHIH; &§ — MardcTpajdb CKATOTO BO3AyXa

T ASLAT AR, A

JlyamuMa B 3TOM OTHONIEHHH ABIAITCA JBYX- M TPEeXKaMepHHe
MameER. IlockoabKy [BEIKeHHME BO3AyXa B HHX IPOMCXOQUT HOBEPX
BaKPHTOTO 3aKJIAJ0YHOTO MAaTE€pPHalla, OHH He COSHAOT YCIOBHH I
BhifieseEns meutd. OIHAKO KaMepHHE MAmWHHE CPABHUTENHLHO BEICOKHE,
M, BO3MOJKHO, B CHIIY 3TOT0 00CTOSTENbCTBA OHM HPAMEHSIOTCA Peske, deM
MamuHH ¢ AYEUCTHME poropamu. B pabore sTHX MamuH OEIb 00pasyercsa
y nmraomero GYHKepa W Ha BHXOAEe BO3AyXa B 3HAYATEIbHHX KOJH-
gecTBaX, BO3pacTas IO Mepe H3HOCA POTOPa M KoyKyxa. Mamuan ¢ sgenc-
THME DPOTOPAaMH, BBHAY He0OJbNION MX BHICOTH W yHoOGCTBa mepemBHIKe-
HUsA, IPAMEHAIOTCA Jalle, 9eM KaMepHhle MAIIAHE; He0OX0MuMO0, OGHAKO,
ofpamarps BHEMaHNe HA TO, 9TOOH WX KOHCTPYKIAA OTBedaina TpeGo-
BAaHAAM TE€PMETAYHOCTA ¥ YTOOH H3HOMEHHHE [eTald 3aMeHSIACH
HI¥ PEMOHTHPOBAJINCH CBOEBPEMEHHO.

HecMmotps Ba To, 970 HOBEIE MOJIe/IA 3aKIANOTHHX MAIIAE HO3BOJIAOT
HaJesAThCA Ha MeHbIIee MuleoOpaszoBaHue, mpu paGore GONBMMUHCTBA
WMEIMAXCA HHHEe MamHUHE ¢ AYEHCTHIMM poropaM#  HeoOXommmo
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NpeAyCMaTPHBATH OTCOC KN, €CJIK TOJBKO UX YCTaHOBKY B 3a00e HEJIb3s
OCYOIECTBUTh HAa CTOPOHE WCXOAAIEH CTpYyH.

Ha pme. 40 n 41 moxasaus! pasnuyHHe CHOCOGH OTCACHBAHMA HBUIH
0T 3aRJIAN0YHBIX MANINH.

B mepBoM ciaydae MBUIb yIABIAMBAETCHA y NHTaomero OyEKepa ¢ mO-
MOIBEI0 060PYNOBAHMA A CYXOr0 0TCOCA MOJOOHO TOMY, KAK 3TO MMeeT
mecTo mpu GypeEmM mnypoB. JlaA 5Toil HeJH BCAaCHBAOMUe NUIIAHIH
000pynOBaHNA JJIA OTCOCA NOMEIAIOTCA B IMHATAOMEM OyHKepe, KOTOPHE
9aCTUIHO BaKPHIT.

Bo BTOpO# cHCTeMe WBLIEOTCOCA NUTANMEHE GyHKEep 3aKPHT IOJI-
HOCTBIO, C OCTaBJEHMEM JHMb OAHOTO CMOTPOBOIO OTBEPCTUA [N

-— 5| E59 h

7 | S —
]

Pnc. 41, IImneynaBamsaEme B 3aKAaOYHON MaImHHEE C AYeH-
CTHM pOTOpOM (pasMepH B MHJUIAMETPAax):

1 — mepcTAROK PYKABHHU GENBTD;, 2 — BEHTHAATOP, 3§ — CMOTPOBOE

OKHO 1A MAaImMHHUCTA, 4 — NOCTyIIeHMe BO3NyXa B GyHKep; 5 — SaKia-

DOYHBY TPYGONPOBON, 6 — JIEHTOYHHWH KOHBeHep; 7 — pesMHOBAA 3aBeca;
8 — orpasigenne OyHKepa; 9 — MJIACTMaCCOBH# TpyGonposox

mamuEECTa. IlocpeacTBOM mblIeOTCACHBAWOMmEro TpyGONpoBOga C BMOH-
THPOBARHHHM BEHTMJISATOPOM 3aNBUIEHHEIH BO3JYX OTBOXUTCA B MEMIOK,
B KOTOPOM ¥ coOmpaercA neis. Memok ciaelyer MeHATH depe3 KasKibie
ABa WIK TPH NHA M HAODABIATH €ro HA IOBEPXHOCTh MJA OYHCTKH,
KOTOPYIO JIyYme BCEro HPOH3BOTUTH ITHIJIECOCOM.

Buzpyska mamepuasa

IluneoGpasosanue HA Pa3rpy309HOM KOHIIE IHEBMATHYECKOH TPYGH
10 HeKOTOPOii cTenmeHM BaBHCHT OT [JIHHH ¥ AWaMeTpa TPYOH, Koam-
4ecTBa KOJIEH M JaBJeHHS HadM oGheMa BO3[yXa.

UccnenoBagma, mnpoBegeHHHE /sl ONpeNeNeHAA BIWAHMUS IIHHEL
W JAaMeTpa NHeBMAaTHYeCKOH# TPpyGh Ha ofpasoBaHHe NEUIH, He PEMANH
3TOr0 BONPOCA; MHEHHA PACXONATCA KAK B OTHOMEHWM BINAHHUA JHa-
MeTpa TpyOH, TaK M N3MEHEHHH B PacXofie BO3XyXa HA IPOU3BOJHTENb-
HOCTh NHEBMATHYECKHX 3aKJaN0YHHIX MANIMH.
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Bumecre ¢ TeM, KaK ofijee HpaBMNO, MOKHO OTMETHTH, YTO IDH HC-
DOJb3OBANNN COOTBETCTBYWMIETO BaKIajl04HOr0 Marepuasia, ©TBeYa-
OMEro yKasaHHEM BeIIe TpeboBapumaM, HMAMETD M [JMHA TPY6W He
BMeloT ocobo BaskHOTO 3HaueHus. MecremoBadus TOKasadH, 9ro Hpu
HCHOAB3OBAHAE XOPONIO YBJIAKHEHHOTO BAaKIANOMHOTO MATEepHANa KOH-
HEHTPAIHA OLAM HOYTH BCETHA OAHHAKOBH He3aBUCHMO OT JJuHb TPYOH.

Baskamim  daxropoM saBigerca cmocol 3arpysKH Mampss. Eoaun
MaTepuasi MoJaercd B BOBAYIIHYI crpyio tpyGonpoBoja paBHOMEpPHO,
TO OPHU 5TOM He HPONCXONT YBeIUYEHUSI PAcXojfa BO3AyXa MIH B3Me-
THBAHUSH OTJIC/RIBIIEHCH NBUIM, KaK 3T0 ObIBaeT mocie HEepepHBOB B Ha-
raeraguy Bospyxa. Ciuemyer usferarTh IJMTeNbHBIX IepPepHBOB, TaK
KaKk 3aKJaJOUHHIM Marepwas, BHICHXAIOMHHE 3a HTO BpeMs Ha CTEHKax
Tpy6B1, MoKeT OBITH IPHYEHON 3HAYNTETHLHOTO WHICOOPA30OBAHUA HOCIE
B0306HOB/IeHNA HarHETAHHA BO3[yXxa. B Takux ciayuaax, ecam Tpyba
pacnojioyKeHa TOPUSOHTAIBHO WK ¢ HeGOJMBIINM VKJIOHOM, II07[a49a BOJH
B TpyOy mepex HAYAJOM AYThA AaeT HOAOKUTENbHI s¢dert. Mammuuancr
3aKJIA0YHON MAMINWHEL MOKET MEHATH COOTHOIEHUEe MEKNY KOIMIECTBOM
C/KaTOro BO3/IyXa ¥ BAKIAaJO4YHOIO MaTepuasia M TakuM ob6pasoM B 3Ha-
YATeNbHON Mepe OKa3HBATL BIAAHWE HA Rouaudecrso obpasywmeitcs
meinu. OH poinKeH ¢ 0col0R TIHATENBROCTBI) CJENMTH 3a TeM, 49ToOH
pacxop ¢:KaToro BO3Ayxa OB O BO3MOKHOCTH MuEnManapamM. Cie-
ZOBAaTEIbHO, HA MOJDKHOCTh MAIIMHUCTA HY/KHO HAa3HAYATh TOARKO HOJ-
TOTOBJCHHBIX ¥ OTBETCTBEHHHIX JIHI.

Meponpuarusa, HaupaBlieHHKE Ha CHIKeHHe NhUieo0pasoBaHuA Ha
BHIXOfle CIKATOTO BOBAYXa, JOCTArAIT TOJBKO JACTHYHOTO YCHEXA, eCiu
BAKJAAJOYHHA MATEPHMAN IECUAHUCTHH ¥ HEJOCTATOYHO YBARKHEHHBIH.
Hexoropoe camumenue nerneo(paszoBanusa MOKeT GuTh JOCTHTHYTO B CAY-
4ae, eCJH pAcCTOAHWE OT BHIXOJa BO3AYXa M3 HArHeTATeNBHOU TpyGui
A0 BaKiajmpiBaeMoil mWwiomanu OyaeT HeBEIHKO.

Jawuma npusesaowezo npocMpancmed

Meponpuatua o Gopsbe ¢ neneobpazonanney MOMKHEN ITPOBOXHTHCA
TaK/Ke B IOpefesiaX BCero pajMyca HAeiiCTRMA ¢TPYHM C/KATOTO BO3HYXA.
Ilsns obpasyerca mpH CTOAKHO-
BEHMHU 3aKJAJ0YHOTO MATEpHAJIA,
BHOpacrBaeMoro ¢ 60IbIOHR CKO-
pocers0 u3 rpy6sl, ¢ HOLOIIBOM
¥ Kpopie# BHpaboTaHHOrO IIPO-
CTPAHCTBA, TOJJEKAIeTro  3a-
Kaagre. Hexoropoe KoJrmgecTBo
e ofpasyerca TakiKe HOJA
Heiticrsmem  BO3HyIMHOH eTpywH.
Boapmoln o6beM HarHeTaeMmoro
BO3/LyXa VBJEKAaeT BCIO 9Ty HBLUIb
B mnpusaboiiHoe TPOCTPAKCTEO,
¥ ecayu He IPHUHATH OpeRyupein-

TeJBHHX MEp, TO OBlIb, BOAXBA-  Pye. 42, Opocurenn, YCTAHOBJEHHSNT Ha
YeHHEAS BEHTHIANHOHHOU CTPYeH, pasrpy30usoM KOHHE 3aKIa04YHOH TpyGu
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MOJKeT pPAcCHpPOCTPAaHHTHCA BROAH 3a60f H CO3JAaTh AOHOJHATENBLHYIO
ONAaCHOCTh JJiA 3aHATHX B HeM paloumx.

Jam ynyamenus ycuoruit pabote B 3a6oe HeoGxommmo:

1. Ilepexy Havamom paGor 3akiaafsBaeMas IUIOMAjAb, BRIKYAA Ha-
KJIOHHYI BHPA6GOTKY, XOpOmO YBJIAKHAETCA ¢ HOMODIHI0 OPOCHTeIsd
00aBmIOTO pagHyca AeicTBHA, 00pasyINero CHOKOHO magaiollyio
saBecy. Opomenue peryampyercs ¢ yIeroM NPOIBWKEHHS 3aKIaJOYHEIX
pabor.

a ]

S0t I A D (U N R D O I A R O G 0 B B Y )
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Pac. 43. TImesMaTH9ecKkaa BaKIagKA:

a — ¢ NePeMBKoil A3 NJOTHO CIUIETeHROW THAHM, NpemoTBpAmMalomed paccesHue NEUIE; 6 — ©

nepeMbYKON M3 NPOBONOYHON CETKH, NpPONyCKalomed sarpAsHeHHHN BoanyX; 1 — BRPaGOTHA;

2 — HATHeTaTenpHAA TPy0a; 3 -— MaTepHay NIHEBMATHYECKON 3aKJIANKH; ¢ — TKAHEBAA NePEMEId~

Ka; § — [lepeMNYKA M3 [IPOBOJIOYHOro CIWIETEHAA; 6 — HPONBMKEHUEe 3aKNANKMU; 7 — 3arpA3HeH-
Han 30HA; 8§ — BHPAGOTKA INA JAEATOYHOro KOHBeifepa; 9 — HalpaBjeHH¢ NOABATAHMA

2. 3aknagnHBaeMas WIOWALb XOPOIIO U30AMpyeTcs 0T 3a60:A ToacTOR
TECHO CIUIeTEHHOH TKAHBIO, KOTOpasg HATATHBAETCA HPUOGIN3ATEIHHO
B 18—27 M nosagm pasrpy3oqHoro KoHOA MHEBMATHIECKOH TPyOm.

3. Ha pasrpysousom KomIEe TPYyOW HojkeH OHTL YCTaHOBIEH OpO-
cuteas (puc. 42).

Takum oGpasoM, 3aKiafnBaeMas ILUIOIAAbL H3on@EpyercA OT 3abosa
H CO3JAI0OTCH YCIIOBMA JJIS OCeffaHWA BCeil 00pasyomeiicH NHJIHA, PABHO
Kak M [ HeKOTOPOH 9YacTu OHIM, yBJEYEeHHOH CTpyell HarHeTaeMmoro
Bosnyxa. Hpome TOro, ycrpasfaercs BO3MOKHOCTH HapPyHIeHH# CXeMEH
BeHTHJIAMH CTPyeil HarHeTaemMoro BoO3gyXa, IOCKOJBKY coO3jaerca
OPOCTPAHCTRBO, Tle OH TepAET CBOE 3aBHXpeHHe MIN OTKJIOHAETCA B CTO-
PoHY npeolafaomiero HANPABJIEHUSA BEHTWIAINOHHOH CTPYH.
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Ha pwuc. 43 mokasaHm pe3yJbTaTH BO3QeACTBHA OOKNYHOE TpPOBO-
JIOYHOHA CeTHKH ¥ IUIOTHOHM 3aKJMaJ09HON TKAaHM Ha XapaKTep BEHTANA-
NUHOHHOA CTPYH M HHJIeoOpa3oBaHWe.

OBPYIIEHHME

O6pymenme uim cucTeMaTHyecKas orGoiKa Kpopim obrapgaer 6oab-
MM OPEeEMYIIECTBOM: YCTPaHAeT Heo0XO[MMOCTb HOCTABKHM 3aKJIAJ0%-
HoOro marepmana. OOpymenwe m mHeBMaTHUECKas 3aKjIagka, ocoOeHHO
Ha HOJOrdX IJIACTaX, ABIAAKNTCA Hambojiee 9acTO NPUMEHACMEIMH Me-
rogamu. C TOYKM 3pEeHUA ONACHOCTH HuliIeo6pa3oBaHusa OOpymeHHe cYH-
taerca Oosee Ge30mACHHIM METOZOM, YeM IHEBMATHYECKAs 3aKJIAfgKa,
OpH YCIOBUHA, ONHAKO, YTO KPOBJIA OCeJaeT PeryjisapHO N0 Mepe NOXBHU-
ragnma 3a00s; OpPU OTCYTCTBHM 3TOH HPeANOCHUIKM, T. €. mpm HeobXo-
ZAMOCTH mpmOeraTs K B3pHBHEM pabGoram [i1a o6pymieHHsA KpOBIH,
obpasyerca Goapmoe Koamdectso miuim. HoamuectBo obpasyomeiics
npu o6pylieHun OUIM KoJdebieTcs B MIEPOKHUX Ipefieslax M MO;KeT OHTH
OTHECEHO 3a CYeT CcleJyIomux (aKTopoB:

napobiienue KpOBJIM Hepel ee HafeHUeM;

o0pymenne KpoBjiH U ee pasgpolbieHne;

B3MeTHBaHHE B BO3AYX WHUIM, OTAOKMBIIGHCA Ha HOJOmMBE BHpa-
6oTKm, HpH HAaJeHUHE KDPOBJIH.

VYpennyenue KOHINEHTPANMM NHJIHA 3aBUCHT IJIaBHEM 00pasoM oT:

XapaxkTepa KpDOBIH ¥ Pa3MepPOB OTHEJbHHX KYyCKOB (ecadm KpOBJAA
COCTOHMT W3 MATKOH HOPOAB, TO WHJeoGpa3oBaEue mpm obpymeHHH ee
Gyzer He CTONb BEAHMKO, KAK HPH KPEIKOM HeCUaHMKe);

MOIMHOCTH INIACTa WM BHICOTH NAfeHHS;

IIEEH 3a6o0M;

CKOpPOCTH DOABUTaHHA;

IPOBETPHBAHHA.

Ha puc. 44 noxasanu xoiebGaHmd ypoBHeHl 3aNHIEHHOCTH B MONIHOM
ILiacTe ¢ KPOBJel W3 NecYaHMKa MO CPAaBHEHMIO ¢ TOHKHM HJIACTOM ¢ KPOB-
Jel U3 CIaHIEB.

ITuneo6pasopanme mpu oOpymIEHMH KPOBJIM MOKeT OHTH CHHKEHO
C ODOMOIBI) CJIEAYIONAX MEPOmPUATHIA:

OpOINIeHye MOJOMIBH BHPaGOTAaHHOTO IPOCTPAHCTBA, I'Zle H3BJEKAeTCA
Kpenob, W 30HH OOpyIIeHHsI;

H30JIANUA 30HK OOpPYMEHHA OPOCHTEIbHHMH IOJOCAMH (BOASHEIMM
3aBecaMi).

Ecam 3sona ofpymenma xopomo yBia;kHeHa, o0pa3soBaHme NBIHA
Moker Ouith cEmireno Ha 30—40%.

Usonauua 30HH OOpYIIEHMA LOCPEHACTROM OpOCHTeNeil JocTuraercs
caenyromuym o6pasom. Ilepex nasamom pabGor Buepenu kaxpoi Gpuragsl mo
U3BJIeIEHIIO0 KPeHd, Ha OMHOIl U3 CTOEK BJoJIb 32005, IO/{BEITABAETCA COOT-
BeTCTBYIOIIWA BOAAHOM MM BO3NYIHO-BONMHOM opocurens (pHC. 45),
HAIIPaBJICHHHN B CTOPOHY 30HH oOpymenus. Bopamas 3ameca, cospa-
BaeMasg OPOCHTEJNAMH, HOJKHA OHTH OTperyimpoBaHa TakK, YToOH oua
OOKPHBAJA Ha BO3MOKHO O0ojabileM NPOTAKEHMH BCe IONepedHoe
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ceuenue 3a60 ¥ JO0XoWIA 10 30HH o0pymenusi. Cosfanane TakuM o6pa-
30M OPOCHTeJIbHHEE 3aMUTHEE I0J0CH, WIH BOAHKE 3aBeCH, OyAyT OCasK-
JaTh GONBIYI0 9acTh OOpasoBaBmIecA HEUIA.

Opocurenn, upnmensemule A 0opbON ¢ OHIBI0 OpH O0pyIieHwH,
NOKHBL OTBEYaTh TpeGoBaHmAM O00Pa30BaHAA pPE3KO BHPAKEHHOrO
pACURIIEHUA BOXH, TOHKOIO €€ pPACCEMBAHHA W HMETHh 3HATHTEIHHEA
pajHyc HeicTBHA IO TPOTAKEHHOCTA H B IIAPUHY C TeM, 9TOOH mpH
WX HCIOJH30BAHUM [JaHHOe npm3abofiHOe HIPOCTPAHCTBO, HAYAHAS OT
32608 1 KOH4YAaA 30HOH O0pymeHZs, MOIJIO OHTH HOJTHOCTHIO H30JAPO-
BaHo. [laxee, He ciexyer momyckars o6pasoBaHus TyMaHA; B KpadHeM
clly9ae MOKeT HMMeTh MecTo 00pasoBaHHe TOJBKO OYeHb OHICTPO oce-
Jaiomiero TyMaHa, 9TO0H He Hapymajgach paboTa GpHrajg Mo MU3BIEICHHIO
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Prnc. 44. Homuenrpamua mneuim Bo BpeMa pafoT mo m3Biede-
HAK CTOEK:
1 — KOHUeHTpaUMA TOHKO}IHCUCPCHOﬁ ObBIJIM B MOOIHOM IIJIacTe C IeCYaHHm~-

CTOii KpoBlie#; 2 — KOHIEHTPAOMA TOHKOQHMCIEPCHOH NbIIX B TOHKOM
IJIacTe CO CAAHUEBON KpoBiei

g

KpeoM M He yxyamanach BugumocTb. Eciam Tymam ocraerca Bo B3Be-
INIeRHOM COCTOAHMM B TedeHAe HPOJO/IKATEABHOTO BPEMEHH, OH MOKeT
3aXBATMTh MeJbYANIIHe JACTUIN UEIIA M YAED;KABATH MX B COCTOSHAH
B3BeCH HOJiblIe, UeM IPH APYrHEX yciaosmax. Kaskaywo Gpuragy mo masie-
YeHUI0 Kpenm peKoMeHgyeTcda cHa0:kaTh ONHHM opocHuTeineM. Pacxop
BOAK HE JOo/KeH OHTHh CAIAMKOM OONBIIMM, TAK Kak 9pe3mMepHO Goabmmoe
KOJIMYECTBO BOAK MOM:CT BHI3BATHh SIBJEHHE BCOYYABAHUA HOJOHIBH BHI-
paGoTKH.

Heobxogmmo ciaemuts 3a Tem, 9YTOOGH OpPOCHTEAHX MOHTHPOBAJIKCH
B HAODABICHHW BeHTWIANHAOHHOW CTPYH HE IOX LIPAMEIM YIJIOM, a IOK
yriom npubamsmrensno B 30°, Oaaromapa demy d9acTh B3BeINIeHHOM
nuta Gyaer orsBefeHa co CTpyell BOAH B HaIpaBJieHdd 30HH 00pyIneHwHs,
e oHa MOKeT OHTH oca:xpeHa. Ilpm DpaBHIBHOH YCTaHOBKE OpPOCH-
TeJe#d mepej HaYajoM paboT N0 M3BAEYCHHMIO KPEIHM 3aMeHa HX B 0OJb-
OIMHCTBE CiaydaeB HOTPeOyeTCA TOMBKO ONUH Pa3 B 30He KaskAod Opmrajs.
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Bosgymao-pogaraa ¢opcyHka, obecnedmBanmas BUOOJHE YAOBJET-
BODHTEABHYI H30JANUI0 32608 OT 30HN 0GpyNIeHHA, COCTORT H3 M3OTHY-
TOA MeTannmIecKoi TpyGkm nmamerpoMm 0,4 mioiima (1 cax) B AmmEEOME
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Pmc. 45. Ucooab3oBamEe opochTedell BO BpeMs paGoT mO H3BIede-
HUI0 CTOEK:

1 — BCXOAAIAA CTPYA; 2 — BO3AYUIHO-BONAHMIE (OPCYHKH; 3 — BXOXAMAR
cTpyAa; 4 — 30HA obpymesMa

36 cu, ¢ HeboablnEM INIOCKHAM cpe3oMm cHapysku. Ha oGeux cropomax
qacTH TPYOKHE C IJAOCKMM CpPe30oM — IIMDPHHOH 7 MM — HMEITCA OT-
pepctEA gEamerpom oT 1,3 mo 1,5 mm, pacmono:kemane depes 20 mx
TakdM 00pa3oM, 9TO OTBEPCTHS HA OJHOA CTOPOHE HPOTHBOMO.IOAKHEI
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oTBepcTHAM Ha Apyroi. Boma m Bosgyx mocrynalor wepes amckd B ¢op-
CyHKe ¢ orBepcruamE gmamerpoM 2,2 m 3,0 mam.

IIpa sToM ycrpoiicTBe AATBHOCTH MEHCTBHSA (POPCYHKH HOCTHraer
4 .

IIOA3EMHOE JIPOBJIEHHE HOPOJALI

BrBajorT ciygam, Korga gias APOGJieHHs 3aKJIafOYHOr0 MaTepmaia
Heo6XOEMO MCHONB30BATh NO3eMHEEE APOo0unbHNe ycranoBKu. Comuakm
Ha HEeKOTOPHE CoequajbHBE NPOGIEMH, OTHOCAINEECH K AAaHHOMY BOI-
pocy, upusejeEH B raase XIV.

IMTAHTOBOE KPENJIEHHE KPOBJIH

IllranroBoe KpemieHHe, KOTOPOe CIYKUT [ YKPENIeHWA HIACTOB
TOPHHIX HOPOJ H HIOBHIIEHUsT WX HeCymedl CIHoCOOHOCTH, MCHOJIb3YeTcs
B 3a605X, B IPOMEKYTOYHHX MTPEKAX, HOJEBHX BHPaGOTKAX ¥ B APyrux
Bgfax ropamx pabor. IIpmmeHeRme 3TOro cmocoba KpeIIeHUA KPOBIH
3a TOCJIefHUe IOAH BO BCeX palfoHaX rOpHHX pPa3paloTOR DPOUCXOXHUI0
B OYeHb GHCTpO Hapacraiomem Temme. [[aHHHI BHA KpemjeHHA MOKeT
UPUMEHATHCA HIA OT Cayd9as K CIydaro, MIM CHCTEMATWIeCKH, B COOT-
BeTCTBAH ¢ reHepajbHEM DiaHoM TopHux pabGor. IImypm 6ypar =Ha
rayGuay [0 2 M, 9TO B CAy9ae CHECTEMATHIECKOr0 KpemeHWsi KDPOBIH
ImTaHraMu BjedeT 3a co0oil sHAUATENbHOE pacmEpedne o6mema GypoBEIX
pabor.

s GypeEHA OTAEALHHX CKBAKHH MOIyT MCHONHL3OBATHCA PYUHHE
HHCTPYMEHTH, HO HPH HEOOXOAMMOCTH CHCTEeMATHIECKOr0 KpeIICHHS
KpPOBNM mTaEramu OOKNYHO mpuMeHAOTCA Oyposme kaperku. CoorBer-
cTeyomuM o0pasoM CKOHCTPyHpOBaHHEE OypOBHE arperaThl ¢ OpoO-
mieHdeM MOryT pemath npoOiaemy OOpPBOH ¢ IEUIBIO BO BpeMs GypeHHA,
OHAKO HCHOJb30BAHUE TAKAX YCTAHOBOK JJNA BePTHKAJIBHOTO {ypeHEA
B KpOBIe HMMeeT OTPHIATeJhHHE CTOPOHH: HeyA0GCTBO uA 0O6CHysKH-
BalIMEro mepcoHala H HeKeJaTelibHHE IOCHeNCTBHA OT NpHMeHeHHA
BOAK, 0COOEHHO BOIM3M DPACHONOKEHHMA JIEKTPOOOOPYHOBAaHUA; TPYA-
HOCTM MOrYT BOZHMKHYTh M B CHaO)KeHHA BOJOil, ecIu KpemieHme HMOTpe-
Gyercs B ydacTKax, HEe HMMeEONI[AX pacupefeldTeabHOR cetu. B cmiy
STHX NPHYHH CHOCO6 Cyxoro OypeHHA ¢ MCHOAH30BAaHHEM 3apPEKOMEH-
JOBaBIIAX cebs CpefCTB yIABAMBAHAA MM yNaJEHHA NHEUIE AMeeT ABHEE
IperMymecTBa.

NOAPHIBKA BMEN[AIOIIAX IOPOJ

Bops6a ¢ muaeio mpu moxpriske (06pymennd) BMeIIQIOIMUX MOPOXK
MMeeT HCKJIIYHTEIBHO BajKHOe 3HadeHme. Eme Coibliee 3paveHue OHA
upuobperaer B CIyYasgX, KOTAA HOAPHBKA IPOU3BONHTCS OFHOBDPEMEHHO
¢ #poburaeit yriusa ¥ Korga oGpa3oBaBmascia NPHE 3TOM B3BelleHHAA IHUIb
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H3 BMeINaOM@X HOPOJ MOKeT momagaTh B 3aGoii. Bce ycramoBkum pmam
TDOAPHBKE BMeMAIOIMAX MOPOR H IpOYHe THUOH GYypoBOro oGopyAOBaHHS
JOKHH OHTH CHa0KeHH YCTPOHCTBAMH AAA NONABJIEHWA ORIH; IPH
MCIOJb30BAHAM PYIHHX MOJOTKOB [isA OTGOHKHE BMEMAIOIHAX IOPOK
WIH B ciayuae BefeHHS B3PHBHHX paGorT memecoo0pasHO cMaYHBAThH
BMeIIaoIMue ODOPOAH M OKPYKAIOMYI0 30HY IOCPEICTBOM PYYIHOTO OpO-
DICHHSA.

Ecam pomyckaloT MecTHRE YCIOBHS, CiIefyeT IPeLyCMOTPETh YCT-
poiictsa [ HPeAOTBPANIeHHS PACCEMBAHHUS UHUIM IOJ iedCTBHEeM BeH-
THIANUOHHOE CTPyn. B 3TOM OTHOHMIEHHMH IOJIE3HKM MO;KeT GHTH unpn-
MEHEHHEe OpPOCHTeNed ¥ OTKIOHAWIIUX IIOJOTeH.



TTABA VII

BYPEHUE

Bypenne mnoypos ®m pa3BeZoYHBIX CKBa;KMH IO Kpemkoil Iopope
ABIAETCH CYIMECTBEHHOM COCTABHOM dYacThI0 BCeX MOJ3eMHHX Dpaspa-
6OTOK, IPOXOAKHA TYHHENEH M OTKPHTHX rOpEHX pabor. IlepBonavambHO
OypeHue INIypOB HPOU3BOAMIOCH BPYYHYI0 3a0CTPEHHEIMH CTaJbHHIMH
6ypamn u Mmoiorkamu. Boma mcmomp3oBajack Kak BCIOMOTaTelbHO®
CpefcTBO OpH yAaldeHHH OTOHTHX KYCKOB HOPOAH; eca obpa3oBaHHe
OHEJTE OPH 3TOM CYHATAJOCH 0CO0eHHO GONPIIAM MM ONACHHEIM, TO Ha
yCThe mOypa HAKIAMHBAJICA YBIa;KHEHHHA Kpyr. OgEaxko B 6OIbMHH-
cTBe ciay7aeB 00 OLACHOCTH OHIKM AYMAJH MaJ0, IOCKOJAbKY ee obpa-
30BaHue GHIO HE3HAYUTENBLHHM M HE ONPHBJIEKAN0 K cebe BHUMaHUAA.

C BBeJeHEeM MeXaHA3MPOBAHHOIO OYpeHHAs W TOBHIIEHHEM ero
CKOPDOCTM DHUIH CTaJa OOpasoBHBATHCA B 3HAUMTEJNBHO OGOIBOIMX
xonmgectsax. VIMeHHO B pesyasTaTe BHeApeHHA OYPHIBHHX MAlIHH
B KOHI]¢ LPOILIOr0 CTOJETHS NHEBMOKOHMO3 CTaJ IPHBIEKaTh K cebe
LPHCTAIbHOE BHAMAHHE.

Bce pamame THOE OypHIBHHRX MAIIAH OCHOBHBAJIWCH HA NPHHIHAIE
yaapaoro Gypesus. IlosBieHuwe mepBoil mpumuTHBHOH OypoBoit ycTa-
HOBKH orHocuTcs K 1683 r.; ¢ TeyeHmeM BpeMeHU B €€ KOHCTPYKIHIO
BBOJUINCH Pa3IMYHLHE H3MEHEHUS U yCOBEepPIIEeHCTBOBaHNAA, moKa B 1861 r.
He moaBmiack mammHa CoMmeiliiiepa ¢ IPEMEHEHHEM CKAaTOTO BO3IyXa
¥ HCHOJIH30BAaHHEM MEXAHWYECKOTO BPAMATEIBHOTO W IOCTYHATEILHOIO
ABWKEHHA. JTa MamuHA OHUIa OpeAmeCTBeHHHWNEH coBpemenHOH Oy-
PHIBHOM MAIIMHK; €e KOHCTPYKIHA, KAK M KOHCTPYKIMH HOCIeAyIoIaxX
OypHIBHEIX MAaWIAH, HOXYIHJIa B [ajbHeHmIeM IMAPOKOe DPa3BHTHE IIPH
IPOXOJIKe KeJe3HOMOPOKHKX TYHHEJEH Yepes AJbIH X B APYTHX MeCT-
HocTAXx B KoHOEe XIX m mawame XX cromermii. Besen 3a BBemenmem Ts-
JKeJHX MAIIAH ¢ BO3BPATHO-NOCTYHATeNBHKM ABMKEHHEM W CIIONIHOMR
6ypoBoit CTanbi0 B HaYaji¢ TEKYNEro CTOJeTHS MOSABUICA OypHIAbHHH
Mozotox Jlefirepa, B KOTopoM GypoBas CTalb yaep:KHBaJIach cBoGOTHO
B IaTpoHe, NO3BOJIAS NPHMEHATh HAMHOTO (oliee JIETKIle IIOPIIHH, H,
9TO BasKHO ¢ TOYKHM 3DPEHWsI OXpPaHH 3HOPOBBSA, B HeM OblIa Npemy-
CMOTpeHA NOAaYa BOALI B INIYpP 4Yepe3 OCeBOd KaHaia B ctTepkHe Oypa.
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9Ta KOHCTPYKOHUA NPEACTaBiAla c00oif GONBINON mar Bmepes Ha
nyta GopbOH ¢ OypoBOM IBUIRIO, XOTA €me WMEJOCh 3aTPyJHEeHHE CO
CIKATHM BO3JYyXOM, KOTODHH, HOCTyHas OT MammMHH B Oyp, co3maBax
Dy3HPBKM BO3[yXa, W3 KOTOPHX B arMocepy momajajia Megkaa IBLIb.
B naasmeiimeM ycwamd GHAM HAaIpaBIEHH HA NPEJOTBPALICHHME MOCTY-
IUIeHHA C/KATOTO BO3AyXa B IOYyPp M  COBePHIEHCTBOBaHHE IIPO-
MEBKH.

ByposspuBHEEe paGoTH SABIAIOTCH BEChMA BAKHHIMHE OlEpalAAMHA
BO BCEX METANLIMIECKMX PYZHEKAX M TaKiKe HTPANT CYMIECTBEHHYIO
POJb B YrOABHHX HIAXTAX IPU INPOXOJKE MAXTHHX CTBOJOB, KBEpILIa-
roB u GonbmMHCTBa IUTpPeKoB B ImMaxTtax. Hecmorps Ha Bospacramoimee
OPAMGHEHAE MANMMHHOrO OOOPYROBAaHHA [IA PaspabOTKE yTrOJABHEX
MecTOpo;KAeHmi, mo0wHYa yriag BO MHOLMX CTpaHaXx Bce eIme
IPOM3BOAUTCA B KPYNHHX Macmrabax mogpy0xoil, GypenneM  B3pH-
BaHUEM.

ITpuemsr Bepenns GypoBHX padoT MO YIVII0 BO MHOIOM OTIMIAIOTCA OT
TeXHUKM Oy PEHUA IO KPeIKAM H0POJaM, ¥ BO3HHEKAKIIAE IPH 3TOM mpob-
JeMEl GOPBOH ¢ MEUIBI0O HOCAT TaxsKe ocoOmid xapakrep. [laske uameneHna
IPHUPOTHHX CBOMCTB B CamMO# T'OPHOM HOpPOJe MOT'YT OTPa3MThCA Ha ¢mam-
9ecCKHX CBOHCTBax oOpasymoeiics OHIH H NOTPe6oBaTH CHENMAIBHOTO
W3yYeHHA W TNPAMEHEHHS OCOOHIX MeTOqoB mofaBienms nuau. OmEaKo
IpEMEHEHHe MAMIMH Da3IAYHOr0 THOA A BPAN[aTEJIbHOr0 MIM yAap-
HOro OypeHHS BO BCeX CIy4asdX NPHBOAHUT K oOpaszoBanmio 6onbmux
KOIMYECTB MEJIKOM BHTAIOMEH NI, A4 yJIAaBIMBAHHA KOTOPOA HeoO-
XOZEMO OPefycMoTperh 3P(eKTABHY0 m0Jaly BONH WIH HCIOJIH30BAThH
Ipyrue CpefcTsa.

B cosgammm Gosee TPOM3BOJHMTENBHEX THIOB OYPHIBHHX MOJOTKOB
¥ upuHANIeKHOCTEH Iisa Oypenmsa Habmopgaica MOCTOAHHHIEA mporpecc,
HO C TOYKH B3PEHHSA LPEJOTBPAlleHAsA NHIe00Pa30BAHWA BHABHIHCH
7Ba OCHOBHHIX THIa OyPHIBLHHX MAallWH JJIf yAApHOro GypeHus ¢ mpo-
MHBKOX — C BHYTpDeHHeH, HJIH 0ceBoil, u ¢ OOKOBOI mojgaveil BOIEI
(c Mmydroi maa Gokosod mpomHBKH). Bonsmoi mporpecc Habaiopaxcsa
TAaKKe B paspa0oTKe M HU3TOTOBJICGHAH DPA3NUYHHX THIOB YCTPOHCTB AIA
YIaBAHBAHWA W IOJABJEHHA LHUIIH, NO3BOJAOIIAX IPOH3BOAUTL Gype-
Hue 6e3 BOMNH.

BypunpEne MamuHH BpamaTenbHOro MAeHCTBHA, KOTODHIM BCerga
OTZaBald OpeAnoYTeHWe OpH OypeHWH IO YIdo, HEHe Bce Goipliee
IpUMeHEHWe HAXO4AT OpH OypeHAW W IO TOPoXe, B ocobeHHOCTH IPH
pasBefogHNX paforax.

Taxkue MAUHER XOJIKHK OKITH CMOHTHDOBAHH HA KapeTKaX H HMeETh
MEXaHAJECKYI0 TOofavy.

Hapsany ¢ 5eo6X0guMOCTbI0 09€Hb BHUMATEIHOTO OTHOMEHUSA K Haj-
30py 3a BCeMH THNAMH OYPUIBHHX MAINIMH B CMBICIE OHJIE006pa3oBaHUA
Ba)kHO, 4roGH 3a60if m BCEe mpmiaeraiimue HOBepXHOCTH OHIAM 06HIBHO
YBIQ)KHOHH mepeq HadaioM OypeHus ¢ TeM, 4ro0H oceBmad HHJIb He
B3METHBAJIach B BO3AYX.
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VYIEAPHOE BYPEHUE C HPOMBIBKOU

IlepgopaTopnt ¢ ocepoii mopaueii BOABI

Ileppoparop ¢ ocesoit momaveit BOAK OHJ DPAKTHIECKHE II©PBHM
GypUIBHEIM MOJOTKOM, CKOHCTDYHPOBAHHHM /i MOKpOro OypeHmsd,
¥ Ha OPOTAMEHAH MHOTHX JIeT BO BCEM MEpe ABMAACA HamGodee HOA-
XOouAmEM A Gypenusa mo Kpemkam mopofiam. [lockoabKky mO cpaBHe-
HAKN ¢ OPeKHEAMH cuocoGamu cyxoro Oypenms oH o6xajfal KpYDHHM
mpeAMyIIeCTBOM, B Goapmom Macmirabe OHJIM IPOBEJEHE HMCCIEHOBa-
TeapcKkEe paGoTHL ¢ IEAB0 AajbHeHmero cCHW;KeHAA OeLreobpa3oBaHHsA
OpPH ero KCIIyaTAaOUM M NOBHIIEHHs LOPOM3BOXUTENBHOCTH; C Hagaxa
ero BHeApeHHH OuIM pa3paGoTaHH MHOrQYUCACHHHE DPEKOMEHIAAA H
CHeJaHH YCOBOPUIIEHCTBOBAHUA B OTHOIIEHHH Pa3MepOB BOASHHX TPy6OK
M OCEeBHX KaHAJOB NIOJadd BOAH, PABHO KaK H B OTHOWIEHHW 3a30DOB
u mpucmocobiaenmii (puc. 46).
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Prc. 46. BypraseHil MOMOTOK C OTBepCTHAME AAS 9aCTHIHOIO BHIXJIOHA BO3AYXa
B nepe,zmen TOJ0BKe, C oceBoR HO}(&‘IGH BOOH:

1 — noCTyniieHHEe BOObl; 2 — TMOCTYIUIERME BO3RyXa, 3 — BHXJONHOE OTBepCTEE, 4 — BONABAA
Tpy6Ka;, 5 ~— OTBEepCTHEe A YacTHYHOrO BRIXJIONA B IlepefHeit rojoBKe; 6 — 6yp (nycrorennii);
7 — Gyponepskarenn; 8 ~— IIOPIIEHb;, 9 — BO3AYXOPAaCHpPeNeIUTENbHNYN MEeXaHH3M

Henocrarku mepdopartopa aroro THma:

mOTepH NPOMEIBOYHOH BOAEI ¢ HmomajaHHMeM ee B mepopatop H IO-
clenyiomiee yXyAIIeHHe CMAa3KH;

oTpuuaTeAbHHA 3¢deKT mafeHus NaBJEHHS HNPOMEIBOYHOH BOAH BO
BPeMA HPOXO:KICHHA ee OT BOAAHOH TpyOKHM K KaHaJdy B cTep:kHe Oypa,
DOCKONBKY CHCTEMa IDOMHBKM He HPEACTABJIAeT C0GOH HEmPEepPHBHOTO
KaHaJa;

sacacHlBaHHe BO3ZyXa HpPH BXofe B XBOCTOBUK Gypa H IPOHHKHO-
BOHEE ero B CHCTeMy IPOMEHIBKHY, 4TO, KaK OO y;Ke yKasaHO, OPABOAMT
K ocBOGOKzenm0 ofpasyomeiica npu OypeHHA ULIH.

BakHeM 2/eMeHTOM SBAAETCA 3a30D MEKAY BHYTDPEHHEMH CTOH-
KaMH# OCeBOr0 OyCcToro HPOCTPaHCTBA B NOPIIHe H BOAAHOH TPYOKOMH.
9TOT 3a30p [JO/KeH NOQAEP:KMBATHCA B MHHMMAJBLHHX Ipenenax,
¥ paspemaeMHe AONYCKH JONKHBI OBITH OTOBOPEHH TeXHHYECKHAMHE
YCIOBHAME IPHW DPHEHATUH MAIOAHK [AAA SKCINIYyaTallUd B YCJIOBHAX
3anHJIeAHOCTH. BechMa CyMEeCTReHHHWM HBJAAETCA HAJIM9ue OTBEpPCTHE
B nepegHeit 9acT¥ OypHIBPHOIO MOJOTKA, BOepeAH HNOPHIHA JJIA BHXOAR
BO31yXa, B COOTBETCTBYIOINEM KOJHYECTBE X COOTBETCTBYIOIIEr0 pasmepa,
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gaa ofecmeTeHHsA HONHOr0 BHOYCKa BO3QyXa fAaKe B CIydasX, Korjga
BCHOACTBEE NOBHINEHHOI'0 HM3HOCA ABHKYIIHXCA dacred mepdoparopa
YBeJIMYIHBAETCH yTeUKa BO3AyXa 4epes ero xopuyc (pmc. 47 m 48).

B HexoTopmx THmax nepdopaTopoB BHOCHIHCH BUJOW3MEHEHUsN
B TeJI0 HOPImHSA X GHJIO JOCTHTHYTO YMeHBIIEHHE yTeUeK Iepe3 OTBePCTHES
A Buxaona. B IOxkHoir Adpure 6o mpuEATO pemenme mepeoGopy-
JoBaTh Bce meppopaTOpH A GypeHuss mo MOPOAAaM B TAK Ha3HBaeMHI
THI «3aKPHITHX KaHAJIOB», HPH JKCIIYATALlEA KOTOPOTO, KaK yTBEp:K-
JaT, nHIeobpazoBanme yMeHbmaerca (pmc. 49).
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Prc. 47. OTBepcTEA Aid 9aCTHYHOTO BHIXJONDA B HepexHeil ro-
JIOBKe:

1 — BO3AYIMHNE KaHAMH (KoAboeoOpasHHe KaHAJMH, KOTOPHE FACHO BHIIHH
HA IONepeYHOM paspe3e, INOSBOJAIT DPOHM3BONATb BHIYCK BO3RyXa B3
nepenHel YacTA NOPMIHA)

B orEomenuHM BOAAHOU TPYOKE M ee YCTAaHOBKH OHJIO MHOIO TPYA-
Hocrel. OrpaEmueHEme KOJHMYECTBA IPOMEIBOYHOH BOJH HE [OJKHO
EMeTh MeCTa HE y 3ajHeil OJIOBKH, HM B caMod TpyOKe, HA Ha ee BHXOAE
B XBOCTOBHK OyPHIBHOTO MOJOTKa. B TO :Xe BpeMf ee BHYTPEeHHHH qua-
MeTp AO0KeH ofecmedymBaTh HIPONYCK MAOCTATOYHOTO KOJMYIECTBA BOJH
IOJ COOTBETCTBYIOIIMM AaBlieHHeM, 9T00H OHA MOrJa HOWTH [0 KOHIA
6ypa ® cBasath mEAb. Ilpumensames oba BHAa BOOAHHX TPYGOK: «KO-
POTKHE» M «IJAHHEE»; NEePBHE OKAaHYMBAKTCA BOIM3H BXOfa B OCeBOM
KaHaJa B Oype, TOra KaK BTOpHe BXOAAT B XBOCTOBHK Oypa. B mopsanxe
IIPOBEJleHAsA ONHTOB B HEKOTOPHX CAYyJasdX BHOCHIKCH BHJOH3MEHEHH:H,
TaKHe KaK OPAMEHeHHe PEe3MHOBHX HJIH I.TACTMACCOBHX COefHHHTEl]b-
HHX TPyOOK (HumOmeseil) Ha KOHIE BOAAHOH TPYOKH HAM BRIAAJHIUEH
B XBoCTOBHKe Oypa; HMCHHTHBAJIACh TaKKe I'MOKHe NIacTHYECKHe
MaTepHaJH A U3TOTOBJIGHHA BOAAHKX TPYGOK ¢ Tem, 4TOOH A06uThHCA
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Prc. 48. I'paduyeckoe m3oGpaskeHEe OTHOCHTOALHOrO IhIeo0pasoBaHAA OypHib-
HEIMH MOJOTKAMH §e3 oTBepcTHH AJMA 9acTHYHOIO BHIXJIONA BO3AyXa H MOJOTKaMm
C TAKAMH OTBEpPCTHAMH:

a — OypHABHHN MOJOTOK Ge3 ormepoTnii: 9°¢ — Havano OybemdA GYDHALHLIM MOJIOTHOM B TODN-
B0HTANbLHOH IUIOCKOCTH; 10°% _ pepepmB mna cmenbkt Oypa; 10°¢ — BogoGHoBIeHBe Gypenms;
10°®* — woyp npobyper; 10°% _ pepepwis ana cMaskyu; 10!'* — BozoGHOBIeHNe OGypeHms; {02¢
Ilepepss piA cMeEn Oypa; 10%* — ymyp npo6yped; 10°2 — DepepwB AnA CMeHE 6ypa; 103 —
TiepepHiB;
6 — GypunbEHIN MOJOTOK C OTBepcTHAME: 757 — Hadano GYDeHHA OXHMM MOJIOTKOM, 8°! — Hepe-~
pus: 8% — cmeHa 6ypa; 8! — pepepur; 8% — wnyp npobyped; 818 — Bo30GHOBIEHHEE Gypenns;
823 — nepcphB

Puc. 49. lppHnAn padoTH MamIAREL

% — C «3aKPHTHMHA KAHAJAMA»:
l___/—"—“——]\ \ a — CTaHAapTHAA MamARa (Kamaae Or-
r—-‘ i | KPHTB Opewae. d4eM O0TKPOeTCA phIXuon-
i \\\ ‘ \ HOE OTBEpPCTHE); 6 — MAalIEHA ¢ 3aKDhl-
THIMH KaHaJaMH ([ocjle OTKPHTAA BM-
2 3 4 5 & XJAOOHEOFO OTBEPCTAS KaHANH eme 3a-

KpPhITH), 1 — [OoCcTyIyieEde CKATOro BO3-
AyxXa; 2 — cTeHKa LOHJIHHAApA; 3 — BHI-
XJIONHOE OTBEPCTHE;, 4 — KaHanm;, & —
] BOOAHAA TPpy6a; 6 — NEPeIHAA roJICBKA,
7 — 6yp; & — Oypogep:rarens 9 —

';::_\ OTBePCTHA B NePeRHEN TOJOBRE A 4a-

A\ CTHYHOrO BHXJIONA BO3AYX3a; 10 — HOP-
) meHb

[ ————— T ]

)
1
[
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YAOBJIETBOPHTEJBHOA HONAYM BOAL 03 ee adpamUE MEXAY KOPHYCOM
neppoparopa m 6Gypom (pmc. 50).

YcTpoiicTBO, KOTOpOE ¢ IOJHHEM YCIEXOM MOIVIO OH OHTH MCIONB-
30BaHO [UIA 3TOU meam, MOKA ele He pas3paboraHO.

Kak MO:KHO BHAETH, MHOrOYACTACHHEE yCHAAsA OLUIM HANPAaBJIEHH
Ha NoBHINeHWEe 3PPEeKTHBHOCTH HOJAYA BOAK ¥ CHEKEHHE NHIeo0pa-
3oBaHms mpu pabore mepopartopa. B pesynbrate BHACHMIACH HeO0G-
XOAMOCTh B [€TalNbHO pPas3palGoTaHHEIX TEXHUIECKHAX YCIOBHAX, OXBa-
THIBAIOMEX PasMepH BOAAHHX TPYOOK, OCEBHIX KaHAJOB M OTHOCAIIUXCSH
K HHMM 3a30poB. B HEKOTOpHX CTpaHAX [eTaJbHO paspaboTanHNe YycC-
JOBUA OBl/IM BKJIIOYEHHl B HpaBuiaa 0e300aCHOCTH M'OPHHX pa0oT B 9acTH,

T

Prc. 50. 3aKpHTHE BOHAHOI TPYOKH IacTHYCCKHM HEMIeseM I

Kacaomeiica AONYIEeHHHX K npumeHenmio mammu. Heobxomumo BHeA-
PATH LeNHi PAJ MEPONPHATHA OO HAJA30PY W THATEIBHOMY OOCIY:KH-
BauMo nepdopaTopoB, uTOoOH BH3EBaeMoe MMM NELIe0OpasoBaHHe yep-
JKMBAJIOCh HA HH3KOM YPOBHE; C JIPYTOd CTOPOHH, Aa)ke HeOOJbIIOoe
IOBPE;KIeHAe HIH CMeIIeHme CPAaBHHATENHbHO XPYHKOH BOAAHOK TpyOkm
HeMe/JIeHHO CKaskBaeTCsd HA HEIeo0pasoBaHud mpu OypeHHH.

IepdopaTopsl ¢ 0okoBoii momaueil BOABI

B cBA3A ¢ HeOOXOAUMOCTHIO YCTPAHEHHA PANA HEKeJaTeIbHHX fAB
JIeHNi, CBOMCTBEHHHX OCeBOH IPOMEIBKE, 3aCIY;KABAOIINM BHUMAHHA
O6HJI0 BBeJeHHMEe B JKCILIyaTanmio mepdopaTopoB ¢ OGOKOBOH mopaveit
Bogsl. OpmEa M3 IJIABHHX TPYAHOCTEH HA NYTH COBEPIIEHCTBOBAHUA
3THX MAamIMH 3aKJI0Yajach B CBEDPJIEHHH OTBepCcTHA B Gype miasg momadd
BOONEl B OCeBOH KaHAaJ, (€3 HAapyWeHWSA HPOYHOCTH GYypOBOH cTadW N0
TAKOTO mpefiena, OIPH KOTOPOM OHA MOTJA OH CIOMaTbhesa BO BpeMa Gy-
peHus.

910 mpucnocobaenme cOCTOMT W3 MyPTH, Hacaskennoi Ha Oyp. Komxs-
UueobpasHasa KaHABKA B My(iTe COBIAJaeT ¢ OTBePCTHEM B XBOCTOBHKE
Oypa, BeyllHM K OCEBOMY KaHAJXy IS HOgaYd BONH. BojsgHOH 3aTBOD,
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COCTOAMUA ¥W3 DPe3NHOBHX KOJeNm WIH KaKoro-iu60 BHA DPE3WHOBHX
KaTyImeK, OpefoTBPAamaeT yTedKy BORK BO BpeMs BpaIfeHwUsA.

ITpemmymecTBa 3TOr0 cmocofa HMOJAYH BOXH CAEHYIOIIHE:

BO3/IyX Ha BHXJONI® MOKeT OWTh OTBEJEGH OT IMIypa, HAXOAAMErocd
B mponecce Oypenmsa, M obpasopaHHe HY3HPLKOB BO3AYXa, HECYIIAX
TOHKOQHUCHEDPCHYI0 OEIIb, MOKeT ObITH YCTPaHEHO;

YMeHbIIAeTCA yTedKa BOAH, W OypHAbIIEK MO;KeT paboTaTh B cyxXmX
yCIOBHAX;

MOTyT OHTH HCHONB30BAaHH Oosee lnerkue mephopaTopH;

! /

Y AN
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N
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Pac. 51. VcrpoiictBo niasa GOKOBOI IOAAYA BOJHI:

1 — mycroTenwe Pe3uHOBME Koabua; 2 — Gyp; 3 — mojava
BOAHI; 4 — MacJyieHKa

Mydra nasa GOKOBOH TPOMHBKE MOKeT OHTh MCHOJIL30BAaHA B AI000M
TrOe neppopatopos; Tpefyercs TOABKO OFHO BHAOM3MEHEHHE XBOCTO-
BHKa Oypa;

OTCYTCTBYIOT 3aTPyJHEHHSA, BCTpedaiomuecA OpH obCay:RUBAHAH
meppopaTopoB C OCEBOI IPOMBIBKOM;

BHATPHI B NpPOCTOTe YCTPOHECTBA; B PpeayJbTaTe — IKOHOMES
CPefCTE;

mydra gua 60KoBOH HPOMHBKE MOMKeT OHTH MCHONb30BaHA B Hepdo-
paTopax C 3JeKTPONPHBOAOM, TAK KAaK HMeeTCd BO3MOMKHOCTh H30e;kaTh
CONPHKOCHOBEHASA BOAH C JJEKTPHICCKHM TOKOM.

Ha puc. 51 gaso m3obpaskenue ofasoro ua TanoB MyPTH 1A Goxono
OpPOMHBKH. B Jpyrux TaAmax /aBjieHMe NPOMHLIBOYHOH BOZH HCHONb-
3yeTcs A CO3JaHHA PACHHMPEHHA YIVOTHAKIIAX KOJNel M HOAAep:ka-
HHEA TaKAM 00pa30M YIVIOTHEHHA B B3aKPYyTJAeHHOH JacTH XBOCTOBUKA
6ypa. ITOT BOOAHON 3aTBOP ABJISAETCA CaMHIM CIa0HM MeECTOM B KOHCT-
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PYKIHE My(T, HCIOIB3yEeMHX B HACTOAIIEe BPeMA B IPAaKTHKE; H3BECTHO,
YT0 XOpomas CMa3Ka ABIAGTCA BeChbMa CYI[ECTBEHHHM 3J1eMEHTOM AJIA
npefyupe;KAeHNusa OHCTPOr0 HMBHOCA PE3MHOBHX KOJEN X YCTPAHEHUS
9pe3MEPHOTO TPeHHs A, KOTOPOe MOKeT IPemsATCTBOBATH BpallaTelbHOMY
nemxeHni0 6ypa. C apyroii cropodH, OypHABINHK € OXHOrO B3TJIAAA
MOKeT ONpeHedHuTb, YACPKHBAET JH 3aTBOP BOAY, M PE3HHOBHE KOJbIA,
He ABIAI{UECS JOPOrOCTOAMIMMH NeTaIAMHA, MOTYT OHTH J€rKo u GHCTpO
3aMeHEHH Ha Mecre paboTH.

Onurt nokasan, uro GypeHWe NycTOTeaHMH OypaMd, CHaO:KeHHHMHE
mypraMu giast GOKOBO HPOMHBKH, CO3[aeT XOpomee H OJHODPOXHOE
CBASHBaHWE OHAN JajKe B HOpOAax pasnmgHoii xpemoctd. OcameHue
IUHJIM, BKIOYaA U caMble MeJKHe YacTHOH GypoBoii Mykm, B Goamlmeid
Mepe MOKHO OTHECTH 3a C4eT TOro, 9470 IPOMHIBOYHAA BOJA BHICTYIaeT
H3 OTBepCTHH MY(PTH IIOJ MOJHHM CYIMIEeCTBYIOIIMM B CeTH JaBJECHHEM.

KoneGauns mapieHuss BOJH B LIAXTHHX YCIOBHAX HA CMAaYABAHHAE
OHJIX BJIHAKNT B MAaJOH CTEmeHH.

Bypenne ¢ 6GokoBoii HpPOMEIBKOH ABAAETCS CaMhM 6e30HacHEM H
a¢pPeKTABHEIM MeTOAOM GypeHHMs B CMHICIe HORABJEHHA ONACHOH AIA
3I0POBBA IELIM.

Bypu

Kanaa, npoxogsmuii sepe3 6yp, B 3HAYATEIHHOHE Mepe MOKeT BIHATh
Ha IIOZAYy NPOMEBOYHOH Bogu. Mcciaemosamusi, DPOBOAMMEE C WENBIO
YCTaHOBUTH, HMMEOT JH Bce OypH KaHAIH oZHOOOpasHOro AMaMeTpa
0 BceMy OPOTSKEHHI0O — OOBIYHO 6 MM — M IO BO3MOKHOCTH POBHYIO
IIOBePXHOCTH, 9ACTO MOKA3KBAIOT, 9YTO 3TH TPeGOBAHUA HE BHIOJHATCH.
Cymenua o6HAapY;RHBAIOTCA B 0COGEHHOCTH B KOHIE XBOCTOBHKa Gypa
1 00pasyoTca OpH KOBKe Ha Hem Oyprmra. Takoro poma cy;keHms, make
He0onbImie, B3HAYATEABHO YMEHBINAIOT HOTOK NPOMHIBOYHOM BOJH.
IToatoMy OT DOCTAaBIIHKOB-M3rOTOBHTENEH ciemyer TpeGoBaTh, YTOGH
OHH TIPOBEPANH Ka;KAH 6yp Ha ero DPATOJHOCTh IO yKa3aHHHM BHIIIE
HDOJOEHNAM M OOCTABJANHK TOJBKO BIIOJHE HCIpaBHBle GYypH.

Tonoexu 6ypos

3a mocaenHue rogu Haliaiogaercsd BCe BO3pPacTaloliee NPAMEHEHHO
ro0BOK GypoB, apMEDOBAHHKX TBeDAHIMH CIUIaBaMH, AJaA paGor B Me-
TaJTHICCKAX PYJHUKAX, OPH NPOXOAKE TyHHeIed M Ha OTKPHITHX Iop-
HHX paboTtax.

Il mpokoe pacmpocTpaHeHUe HOJYIMIM MOJI0OTIATHE ¥ KpecToobpas-
HHE TOJOBKH OypOB, ChbeMHHE KOPOHKM MJH IelbHHE, apMEpPOBAHHEIE
OJACTHHKAMM U3 TBEPAHX CILIABOB, BIAAHHKEIMA HENOCPEICTBEHHO B TO-
noBky Oypa. Ha HeKoTOpHX PyIHHMKaX JMameTp roloBKE Gypa cOCTaB-
aser ot 40 no 42 mm, Ha ApyruX npuEAMAOT 39 Ma uau ot 32 Ko 36 Mu.
Br6op Gonee KpyuHHX guaMeTpoB 3aBHCHT OT MPHMeHAeMOH TeXHOIOT AR
B3PHIBHHX PaGoT X HMEMAXCA B PacHOPAKeHHH GyPHIBHHX MOJOTKOB,
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KOTOpHe Moram OH 3pdeKTHBHO cupaBIAThCA ¢ Gojee TAken0M HArpys-
KOii.

OTHOCATEIbPHO B3aWMOCBASH MEKAY CBA3HBAHHEM HEUIH HIH KOJH-
9YeCTBOM YJNOBICHHOH NHUIA IpH OypeHWH ¢ NPOMHIBKOME, ¢ OZHOHE CTO-
PoHH, 1 GopMOI B JAAMETPOM TOJOBKH Gypa WiIn GOopMOHA B KOIHIECTBOM
BHIOYCKAMAX BOAY OTBEPCTHH HA Heil — C APYro#, JaHHKX HE UMeeTCH.
TeMm He MeHee Ba)KHOe S3HAYEHME HMMEeT HAUpaBJeHHE BOIH, BHXOIsA-
meii @3 rojgoBKHM 0ypa: OHa MOJFKHA HAampaBiATbcA Ha 3aboit mmypa
mpu Oypeau#, mpuieM Ba;KHO Takke, 9TOOK BOJA, BHIXOHAINAA M3 TO-
JIOBKH Yepe3 OTBEPCTHA, KOTOPHX AOJ:KHO OHTH HO MEHbINeil mepe JBa,
HE BCTpedaJa CONPOTUBIeHHA (puc. 52).

Ilasum B romoBke Oypa AOTKHH
obecmeunBaTh Jerkuil mpoxof nis 6y-
poBOiT Mes09:, 9TOGH 1IpPEROTBPATHTH
3a0uBaHpe mimypa.

Pacxod eodu

Honmgecrso  yJIOBAEHHOH  DBLIH
opu pabore  pa3IMIHKX  THOOB
MOJOTKOB yZAapHOrO OypeHHmsa ¢ Upo-
MHIBKOH 3aBHCHT OT HPOH3BONHTENB-
HOCTH MOJOTKa M ocobenno B 60iab-
nI0f CTEeHeHW OT KOJHMYEeCTBA IPOXOAA-
meit m0 HemMy BOAH. IJTO KOJIHYECTBO
ompegeliigeTcA KOHCTPYKIOHeldl DHIIemo-
MABAAKMEro o0opyaosaHua Gypuis-
HOTO MOJOTKA, HA4YHHAA C BIYCKHOTO
KJamaHa MJf BOJW W KOHYAasA BHXO-
IOM ee dYepe3 OTBEPCTHA B TOJOBKE
6ypa. Hanuame kianana Ha BXO[€ BOKH
He JOJ/KHO BHBHBATh yMEHbIIEHHUA IIO-
IepeYHoOro CedeHHWsA, a KJIaOaH He [JOJsKeH ORTh CaMOyCTaHABJIHBA-
IOMUMCA WIH caMO3aKpHBalomumcA. Bo Bpalaomuxcsa cOeTUHEHUSX
M B KaHAJaX AJs BOAK B Oype He JOMKHO OHTh HHKAKUX CY/KEHHMH, BHI-
SHBAalOMHUX YMEHbIIEHHE KOJHMYECTBA W JABJCHHMA BOAL Hepel ee mo-
CTymJIeHHeM B INIyp.

Tax, manpumep, OpA OOHTAX C OAHUM THOOM YA3apHOTO OYPHIBHOTO
MOJIOTKA, CHA0KeHHOr0 BONAHOA TPYOKOH C BHYTPEHHHM JHAMETPOM
2,6 MM, KOIMYECTBO BOAH Ha BHIXO/e U3 OTBepCTHii B roxoBKe Oypa
coctaBuio 6,8 4/mun mpu naBieHum BORH, paBHOM 4,8 xI'/cm?. Hpyroii
mepdopaTop TOro ;Ke THIA M B TeX Ke YCJIOBHAX, HO C BOAAHOU TPyOKOi
C IuaMeTpoM B cBery 3 MM, pacxofgosai 6,1 ./mun smecto Tpebyomuxcs
7,6 a/mun; cHEWKeHWEe NPOM3OLULIO B CHJIY pPAa3IWIHOTO BHIOJIHEHHA
Ietajieil BOAAHOH TpyOKM, B 9acTHOCTHM BeiaejcTsme cyskenuii. Ilogobmnie
pesyabTaTH OBUIH IOJYYeHH M ¢ Apyramu nepdoparopamm.

Pmc. 52. Bmxop Boam m3 GypoB



Bypenue ¢ mpewunosamuxr nopodar

Ecam cooTBeTCTByWIIee KOIUYECTBO BOAK 0e3 BO3QyXa JOCTHraer
3a6os moypa, 1o 3¢peKTHBHOEe CBA3HBAHME OBUIA MOKHO CYHTATH 00ec-
IeYeHHBIM BO BCeX BHAAX rOpHEX mopod. IIpasma, mHOrAa MOKHO BCTpe-
TATHCA C 3aTPYAHOHHAMHE, Korja OypeHde IPOX3BOSUTCA B TPENIAHOBATHIX
mopofiax, Ifie Boja yTeKaeT M NPOMHBKA Hapymaerca. B Takmx cay-
gasgx 49acTO HNPUMEHHIOT NyCTOTENIHe COHpaJbHEe OYPH ¢ IPOMEIBOYHEIMHA
ronosramMa. Uto6n mn36e:kaTh BO3MOKHOCTH CYyXoro OypeHms, mycTo-
TeJible CHMPAJbHNE OypH HOMKHH MMeThb MEHBIIWA mar mim GuTh 060-
PyAOBaHK HENOCPEACTBEHHO C3aJ# TIOJOBKHM Oypa TIafKOA dYacThio
mamEoi okoao 20 cm. B mepBoM ciydae mMokpas OypoBas Meaods Gyxmer
yAAAATHCA, HO ecau OypeEHe DPOM3BOAHTH 0e3 mpPOMHBKH, Oyp Oyxmer
sacTpesaTh. Bo BTOopoM ciayuae Gypenume mnypa riay6ummoii Goxee 40 cx
6ymer HeBO3MOKHO. lIpuMeHeHWe YKa3aHHHIX YCTPOHCTB CleyeT Orpa-
HAYMBATH OCOGHME CIydYasgMH B TPEN[HHOBATHIX IOPOJAX.

Baoruposka 603dyza u 600w

OnacHocTh NEIIE0GpasoBaHUA Npn 3a0ypHBAHAA WOYpPOB 6e3 BOAH,
paBHO KaK W Heo6XoauMoCTh oGecnedeHMs HENPePHBHOH IOJAYM BOJHI
K KOENYy Oypa, yKaswBaeT HA KeJaTeJbHOCTh NPHMEHEHHA OJOKUPY-
OIEero yCTPOMCTRA, NPEeNSATCTBYOIHEr0 NYCKY OYPHIBHOTO MOJOTKA
B paGory fo Tex mop, mokKa He Oyner ofecueuena mojava BOAH M IOKA
OHA He HAYHET BHIXOJHMTH U3 OTBEPCTHH B roioske 6ypa. Ilpm orcyrcTBum
TAKOr0 POJa YCTPOMCTBA ABJIAETCA BeChbMa BaKHHM HAJ30p 3a BCEMH
JIMIlaMA, 3aHATHIMA Ha OypoBHX paboTax, ¥ HMX HHCTPYKTa’k, 9TOOH
cyxoe 3a0ypusagne Wi Oypenre mMIypos 6e3 BOAK He HEMEIO MECTa.

BPAIIATEJIBHOE BYPEHHME

dror comecol6 GypeHHs HAXONHT OCHOBHOe NpHMeHeHHe B 3aboax
YroAbHHX maxT. ApMAPOBAaHHHE aJMa3HHMM KOPOHKaMHA 3JIEKTPOCBEPJIa
I/ BpamaTeJbHOT0 OYypeHHS MHEPOKO MCHOJB3YIOTCA TaK:Ke mpH Gype-
HHH pPAa3BeJOYHBIX CKBaXWH, a 9JIeKTpoCcBepJa, CMOHTHDPOBAaHHEIe HAa
COOTBETCTBYIOIHX KOJOHKaX M 0GOpyZOBaHHHE MeXaHWYECKOH Iofa-
veif, Bce Gonee m Gosiee 3apEeKOMEHNOBHBAIOT ceOf W OpH GypeHME mOy-
POB [IA 0TGOAKE TOPHHX HOPOX. JJIEKTPOCBEDJIO BHOOTHAET CBOE Ha-
3HaYeHne NOCPEeJCTBOM HENPEepHBHOTO BPAMEHAA OYPOBHX KOPOHOK
¢ mepbaMA aiuu peanoB. CKOpoCTs BpaIeHUs uameHseTcA OT 70 o6/Mun
g oveHb Kpemkux mopox xo 700 o6/muw nns mArkoro yrias. JeicTBume
pa6oYAx OpraHOB HOCHT IO CYIIECTBY PEKYIIHil, a He yJapHHH Xapak-
Tep, B peayabraTe 4ero o6pasywTcsa Gosee KpyNHHE YACTHIH H KOJIH-
9eCTBO TOHKOQHCHEPCHOH THUIM HAMHOTO MEeHbIIe, 9eM NPH HpHEMEHEHHH
MAalIAH YAapHOro OypeHHs.

H3yyenwe mepemeHHHX (PaKTOPOB, MOTYIIMX BIHATH Ha KOJHIECTBO
o0pasyomeics OHJIM, DOKa3aj0, 9T0 3TO KOJIMYeCTBO MEHAETCA B 3a-
BHCHMOCTHA OT CKOPOCTH BpAaIeHHA AJf JaHHOrO mepmona GypeHHEA H 9TO
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daxkTmaeckaa cKopocTs OypeHus (BHegpeHHsA Oypa B 3aloir mmypa)
He BidAeT Ha o0pa3oBaHHWe IEUIM 3a ONPENeJICHHH OTPE30K BPEMEHH.
Takum o6pasoM, MOTYT OHTH HOCTHTHYTH BHICOKHE CKOPOCTH GypeHHUs
IpH HUBKAX CKOPOCTAX BPAIeHHA W oOecneueHHN MeXaHHIECKON mojadnm
C COOTBETCTBYIOIIMM i [aHHHX MAIIHH JaBieHHeM Ha 3a0oi mumypa.
B pesyaprare momywaercs Hm3Koe meuteoGpasosanme. Ilpemen orpamm-
ymBaercsa 3a0uBaEmeM 6ypOBOH KODOHKH.

XoTA W3 UPHMBEJEHHOTO SCHO BWAHO, 9TO [JIA KaKAOH KaTeropum
KPemoCTH IOPOf HAONKHA CYHIeCTBOBATh ONTHMMAJbHAasA CKOpPOCTh Oy-
PeHHS OJIA JOCTWKEeHUA MAHAMANBHOTO OEIIe00pa30BaHUs, HA HPAKTHKE
OLla TIpOBefjeHA CTAaHAAPTH3ALHA CKOPOCTell OYpeHHA MiaA TUOMIHEX
TOPHOTEOIOTHYECKAX YCIOBHA NPOXOAKM [0 PA3NUIHKM HOPOJaM H
HADLIO IPHMEHEHWe WCIO0JB30BaHHE BOAH H JPYIAX CPEACTB GOpHOH
C OB, Kak M IIPH yAapHOoM Oypenmum.

Hopeitmue pgocTWkeHAA B LPOM3BOACTBE CHENHUAJIBHHIX CILIABOB
H crajell cO34adH BO3MOKHOCTH 0ojiee IIMPOKOTO0 HMCIOOAb30OBAHUA Ma-
INAH ¢ HU3KMMA CKOPOCTAMU BPAINEHWsA; IPH pa3paboTKe MHOrMX BHIOB
KPEOKUX IOPOf WX NPAMEHEeHHWe B HACTOANee BPeMs IPECTaBIAET yiKe
mpakTUdeckyio 3amagy. C ToukE 3peHus GOpPBOH € IHIBI0 ITH JOCTH-
sKeHUST ABIAIOTCH BayKHEIMH, IOCKOJBKY BOIPOC NEJIEHONABICHAS B Ma-
IIAHAX BPAIaTeJbHOr0 OYPEHHA ABJAETCA HE TAKHAM OCTPHIM, KaK B Ma-
mMEHAX yAAPHOro AeiCTBHA.

CYXOE BYPEHHUE

Cooco0m cyxoro ygmaneHuss OypoBOA MeIOYH 3a MOCHETHHE IOIE
IOJIYYHIH 3HAYATENBHOE pa3BHTAE, W HEKOTOPHE M3 HAX C TOYKH 3pe-
HEA YJIABIWBAHUA OHJIA B HACTOANIee Bpemda MOTAH OH HaliTm mpmEMe-
HEeHWe He TOJBKO Ha IOBEPXHOCTH, HO M B HOA3EMHHX YCJIOBHAX B INaxX-
rTax 4 TyEHensX. Imorga mpumenenme BogW npum OypeHun MoKeT OHTH
HeKeJaTelbHHIM BBHAY 3a0mBamma Oypa, Hapymenwil B mopoge, @O
KOTOpOi mpomcxoamr OypeHme, B KpPOBJe HJIH WOQOmBE BHPaGOTKH,
a Tamke BBHAY 00pa3oBaHMA BIAKHOCTA B BO3AYyXe BOAU3HE 3IIEKTPO-
TIIPOBOJOB M 3JIEKTPOOGOPYXOBaHHA, HAaOpPHEMEp, NPH INTAHTOBOM KpeI-
JIEHAW KpOBIHW BOAW3H TPOUIGHHKHX NIPOBOJOB.

TpeGoBamnA, KOTOPHIM JOMKHBI OTBEYATh OYpOBBIE HHCTPYMEHTHI

K OypoBmM HHCTpyMeHTaM, UpHMEHAeMHM HOpH cyxom OypeHwun,
TIpPeaBABIAITCA CTporme TpeGoBaHHA:

1. Ynarenme OHIM JO/UKHO HIPOMCXORMTH ABTOMATHIECKH HA HPO-
TAKEHHH BCero mponecca Oypenus, BKial0Uas 3abypuBaHUe HIIypa.

2. CoOpaHHYI0 IHIb HYKHO YHAJATh, He [OHYyCKasdA NOTHATHA ee
B BO3AYX.

3. Ecnu ounmmeHHHI BO3NYX CHOBA HAUPABJIAETCH B 30HY JHIXaHUA
JIofieil, MELIeYIaBIRBAIOMAA CHOCOOHOCTh QuiabTpa fo.KHA OBITH 0060
apPexTEBHOE B OTHOICHHH YACTHI, PasMepoM MEHee O MK.
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4. MamumHa [OMKHA OJUHAKOBO Xopomo paboTaTh mpH BCeX yIJax
HAKJIOHA — IO BOCCTAHHIO, NAJeHWI0 M TOPH3OHTAJIM.

5. Nomxaa OHTH HMCKIKNYEHA BOBMOKHOCTH HPOM3BONUTH MAMIHHOR
OypeHHe [0 Tex IOP, MOKa He OygeT AefcTBOBATH CHCTEMa NEUIEyNaleHNu .

6. Bce oGopynoBanne OJKHO OHTH MEPEABHKHLIM M IPATOTHBIM I
9KCINIyaTad HA OrpaHUYEHHHX NPOCTPAHCTBAX U B CYPOBLIX YCIOBHAX,
BCTPEYAIUXCS B MOA3EMHLIX YCIOBHAX H Kaphepax.

IIsireyroBarenn

Ina wmcoosbsoBamma mpu OypeEunm OHIM CKOHCTPYHMPOBAHH [Ba
TAaBHBIX THHOA OEUIeyxoBuTeneil. Ilepsuiit cocTONT M3 30HTA MK KOJINAKA,
KOTOPHIi M3roTOBIAeTCA OOKYHO M3 PEe3WHEI W 3aKpPHBaeT Oyp Ha yCThe

Prc. 53. BcacHBalomas ToJOBKa:

1 — Gyponep:KaTelb M CAJbHHK, 2 — BCaChIBalOmaA THIb-
3a; 3 — CKOMIeHHAA CIMMpaJibBaA MNOPYKAHA, 4 — PE3HHO-
BH KOIOAK

mmoypa, oH 060py0BaH HAaTPyOKOM ¢ OTPe3KOM rMOKOro IJIaHra, gepes
KOTOPHIl yJaBIMBaeMasA IHJIb OTCACHIBAGTCA K QUIBTPY WM yhaaseTcs
KakuM-1m60 apyruM GesomacHeM cmocoboM (pmc. 53).

OTcoc game BCero OCYmecTBIAETCA C IOMONBIO 9;KEKTOpa, NPHBOLU-
MOro B [eHCTBME CKATHIM BO3JYyXOM, HOCTYHAIOMHUM K OypuUAbHOMY
MoaoTKy. B sToM ycTpoiicTBe mMMeercs PSA HeROCTATKOB. J{OCTHrEYTH
3¢peKTHBHOr0 yIIOTHEHAA B GOJBIIMHCTBE CIYIaeB HEBO3MOKHO BBHAY
HepoBHOCTeil moBepxHOCTH 3a60s. JT0 0OycaoBIMBaeT Hu3KYI 3ddex-
TABHOCTH OTCACHIBAHHA M IPHBOJHAT K 00GPAa30BAHMIO 3HAYATENHHHX KOH-
IeHTPalHil IHLIK, KOTOpHe (aKTHIeCKH HAYMHAIOT BOSHUKATH B IEPUOX
3a0ypHEBaHHEA N0 TOro, KaK HauHeT AeHCTBOBaTh orcoc. Jlpyroil Hexo-
CTATOK 3aKJII09a€TCA B TOM, YTO OYpHIBIIMK He MOJKET BUJEeTh MecTa
3a0ypuBaEMA mOypa.
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Ilpr BTOpOM, Gosnee HOBOM cmocofe HeOGXOMEMHI OTCOC OCYIe-
CTBJIAETCA depe3 IIYCTOTeJHH 6yp Tak, 4To OHIB, o6pasyomanca y 6ypo-
BOil KODOHKH Ha BceX 3Tanax OypeHHs, BRIOYaA 3abypuUBaHHE, OTCACH-
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Prmc. 54. IImmeoTcoc wepe3 oceBoit Kamanm Gypa:

1 — BCACHBaOHNIHEe OTBEPCTHA; 2 — NyCTOTeNHl  6yp;
3 — BCaCHBAOmMUE NLIaHTr K (HABTPY; 4 — GypTEK Gypa

BaeTCA depe3 0CeBOil KaHaJX Oypa W OTTyla — MIH IOCPECTBOM Ie€H-
TPaJIbHOH TPYOKH Yepe3 MAMIUHY, UJIH Yepes IJOTHO HACAMKEHHYI0 MyPTy
Ha 3aj{HeM KoHIle 6ypa — K QMIBTPY Wim K MecTy BHTPY3KH (pHc. 54).
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Prc. 55. BypmiabHEI MOIOTOK € CYXHEM OTCOCOM IIHLTH:
1 — OYPHIBEWHE MOJOTOK, 2 — OUIAHr IIA CHKATOTO BO3NYXA, 3 — IHEeBMAaTHYeCKasa CTORKa;

4 — UUIaHr AAd 0TCOCA IBUIH; § — MAcileHKa; 6 — NWKJIOH, 7 — pYyKapHHL PAILTD; 8 — OHIE-~
cOOPHAK; 9 — 9KEKTOP CHKATOTO BO3AYXa; 10 — CHATHIT BO3LYX

B crpamax ¢ pa3BmTOii TOPHOII IPOMHIIIIERHOCTHI0 paspaboTadn ycra-
HOBKM, OCHOBAaHHBEIE HA 3TOM NPHHLIUIE; IJIABHOE Pas3jnyue MEK1Y HIMH
3aKJI049aeTcA B crocobax yjaseHUs MIH yIaBJAABAHUA NblaH (pHC. dI).
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Ynanenawe mpimm

CobpaHnas HEIL MoKeT OHITh yhgajieHa Pas3IMYHHME CHocoGaMum.
YcTaHOBKA MOKET COCTOATH M3 Cemaparopa /s yAajJedus KPYNHHX
¢paxnmii ¥ THaHeBHX (UIBTPOB AJA YJIABIHBAHWA BAKMXAEMEIX YaCTHI
pasMepoM MeHee D #k. Bo3nyx, ounienHbli HA TaAKO# YCTAHOBKE, 0OKITHO
Hanpasisgercs B CeTh TJABHOT'O NPOBETPHBAHUA. Y CTAHOBKA MOKET OHITH

A

it

B
i

Pnrc. 56. VcrpoiictBo mmneynaBimsa- Pme. 57. YCTaHOBKA W3 NHEKIOHOB W IIH-~
omero QEABTPA MOJAA CyXxoro Oype- JeyJaBidBaiomero (mabTpa A4S CYyXOro
BHA: 6ypenus:

1 — BHNYCK CHATOrO BO31yXa; 2 —Ipy- 1 H 2 — HNapHHEe DUKIOHN [Jid YAARAANBAHAA
KUHHAA 3amesika; 3 — PHWeKTOpHAA YCTa-  YaCTHR IbUIM CPeJHMX DasMepoB (IMKJOH 2 yiaaB-
HOBKA; 4 — DYKaBHHH (UIBbTD; &§ — oTpa-  JHEBaeT KPYMHYI OHAB); 3 — MaHOMeTD; ¢ —
JKaTenb; 6 — OCaOEHHAA ORIb, 7 — Bea-  NbLIb, TOCTyHANOMad OT OYPHABHOIO MOJIOTHA;
CHBAIOMEHA HIJIAHT; § — MepPeropoaKe 5 — pesHiOBWIU ILIaEr; 6 — CheMHHe IhuUle-
cfopAMKH; [ — YHCTHI BO3OVX, Hanpasig-

OMAACA K MKEKTOpy; & — QuUIpTp, yiasiadBa-

0MHE TOHKOMACIEPCHYIO HBUIH

BHIIOJIHeHA B BHAe HeGONbMIOr0 mepefBMYKHOrO arperaTta Hiasa o0CHy:Ku-
BaEMA OfHOA OYpPUIbHOW MANIMHE WIH MOKET IpeACTaBiATh cobo#
KPYDHH#A arperaT, pasMemeHusit Ha paccrosamd o 300 » or Gypuas-
HHX MAIOWH A7 00CTyKHBAHHUSA UX C HOMOIIBI0 COOTBETCTBYIOMHAX TPYGO-
uposogos (puc. 56). B npyroM BapmamTe mHIIb MOCTyDaeT o TPyOOIpoO-
BOJly K COOTBETCTBYIOMEMY MeCTy ee yOODKM, T7le OHA MOKeT OHTBH BHI-

rpy/KeHa, He NPAUUHASA Bpefa.
B HEKOTOPHX CIydasX MOMKET OKa3aThCs Hexecoo0pa3HNIM COUETaHHE

3THX J[BYX COOCO00B ¢ ynalieHHeM KPYNHHX ¢paknumii ma MecTe PaGOTH
¢ IOMOINBI0 MUKIOHHOIO cemapaTropa, TOTAA KaK TOHKOZHUCIEPCHAA IBLIbL
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Gymer mam OTGHILTPOBHBATHCA, MM HANPABAATHCA IO TPyGompomony
K MecTy ee ybopk: (pmc. 57). B Tex cayuasax, Korjia IBLIb BHIPYKaeTCA
B MecTaX, yHaJeHHEIX OT MecTa Hpou3BojicTBa OYypOBEIX paGor, Heol-
XOnEMH 106aBOYHEIE 2;KEKTOPH MM MOMKII0ICHAe BEHTHIATOPA (pHC. 58).
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Prc. 58. Pasnmydbe CxeMb NpHMEHEHHES GYPHJILHOTO MOJOTKA C CYXHM OTCOCOM
112610;

a — Mam#EHA, pasTpyKanMAad DAL 9epe3 TPYGONpoBOD B MECTO PA3TPY3KH, 6 — MallWHEA, pas-
TPYHAOMAA NHAb B PasfeJATeNbHENE Pe3ePBYAPH ¢ GUIBTPOM; ¢ — MaIIWHA, pasrpy;Ramman
NHJAB B Pa3fe]MTENBHEE DPEe3epPBYaphl C. OTBONOM MEJKOW ITHHM B MECTO pPasrPy3KM, 2z — Ma-
MAHA, pasrpymalomwas Oudb B TpyGoopoBO ¢ mopadelt ee K BeHTWIATODHON YCTaHOBKe,
BHIOYAKMel pasae/uTeNbEBE Pe3ePBYapH M B TJABHOM OTKATOYHOM IOTPEKe; J — 33KEKTOD;
2 — TpyGonpoROn K MeCTY PASTPYSKH; 3 — pasjlelMTeNbHBE De3epRyaps;, 4 — QminpTp; 5§ —
YVAABJIMBAHHE KPYUHON DBIA, § — NPelOXPaHUTEJbHHN KiIanaH; 7 -— OUKIOH WM Haxag-nabo
OPYTaa NBACOTACNAINAA VCTAHOBKA; & — BCACHBAIOMMII BeHTHIATCD

HAI30P 1 TEXHHYECKHAH YXOX 3A BYPAJIbHBIMA MAININHAMH

B maxTax, rge BCHonb3ylTcs OGypmirHBE MamHUHH, B 00f3aHHOCTA
JMIA, OTBETCTBEHHOTO 33 BEHTUJIANMIO, JOJUKHO BXOAUTH HalmaomeHUe
8a BceMu pal0OTAalMEMH MamHMHAMM B TedeHHMe IepHoga orbopa mpob
nbinn. BMecte ¢ TeM Bce MamIMHSB! JIOJIKHBL TPOXOAATH OCMOTP B MacTep-
CKHX C 3aMeHOH H3HOMEHHHX YacTed KaKXylo HeJeNI0 HIH Jepe3 JABe
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pefenn. Hu Oypmasmuxy, HH ApYyruM JunaM, 3aHATHM HA NOA3EMHEIX
padorax, He paspemaercsi pa3buparh 3TH MAAHH HJIM BMEMHUBATHCHA
B ux paboumii mpomecc.

Bypuannblie MOXOTEE ¢ 0ceBOil NPOMBIBKOIM

ITpoBoast ocMoTp B moA3eMHEIX BrPaGOTKax, OTBETCTBEHHBIA paboT-
HUK [0JUKeH obpamarh BHAMaHue HAa:

a) coequHEeHHMEe BOAAHOM TPyOKM Ha 3anHell roaoBKe OypHIBHOTO
MOJIOTKA;

6) 9TO0OH OTBEpPCTHA MepeHero BHIXJIONA He O 3a6UTH;

B) 9TOOH CcTpPys BOAH, BHXoAsmas n3 Oypa, Oblia HempepHBHOA
¥ TpHUOIM3HTENbHO IEHTPUPOBAHHON;

T) mociie BCTaBJeHHA Oypa CTPYyA J0/KHA BHXOTHTH U3 TOJOBKH
cBO0OOIHO;

o) 9T00B KOHeN BOAAHOM TpyOKM He Obll 3a0UT WiIM TOBPEKIEH;

€) 3a30p MeKAy KOHIIOM BOAsAHOA TPYOKM H XBOCTOBHKOM Oypa
cIefyeT M3MEPATH C MOMOMbIO CIENUAJIBHOTO H3MEePHTEIbHOTO mpuGopa
(B HEKOTOPHIX KOHCTPYKOAAX BOAsHASA TPYOKA BXOAMT B OCeBOM KaHAJ
XBOCTOBMKA Oypa, ¥ 3/[eCh BH3YaJbHHI OCMOTP BOJAHON TPYOKH mOKa-
JKeT, IpomJia g7 OHAa Ha TpeGyeMoe paccTosiHHE);

’K) 906K BO BpeMs pafoThl MamIMHbI IPOBOJAIACH IPOBEPKA B OTHO-
OIeHAX 9Pe3MepPHOro «IapeHus» OYyPUIHHOrO MOJOTKA HA HePefHEM BH-
xJone;

3) 9TOOH TPOBOAWJIACH H3MEPEHAA NABIEHMA NOCTyDAKomed BOJH;

¥) HOMED M THN MAMMWHHE AOJKHK OTMEYaThCS [Aisd BKIIOYEHAA B OT-
9er.

XoTA MHOTO MalIMH TAKOrO THNA €KeXHEeBHO paboTaeT ¢ yROBIETBOPA-
TEJIBHEIME DPe3yJbTaTaMH, TeM He MeHee Helb3s He BHAETh, UTO B HMX
9KCINIyaTanWE HeOOXOAMMBI CTPOTHEe MephH HPeJOCTOPOKHOCTA M KOH-
TPOIXb 32 HEMH C TeM, 4TOGH HOJYYATH NPOM3BOAATEIHHOCTH C TEMHA
XapaKTepuCTHKaMH, KOTOphle OHIJIM 3aJ03KeHbl B pacdeTe MX KOHCTPYK-
nui.

BypnasHble MOZOTKH ¢ 0OKOBOil momaueil BOXBI

OcMOTp mpUMeHsieMHX B ION3eMHHX YCIAOBHAX OYPHIBHEIX MOJOTKOB
3TOr0 THIA IPOIIe ¥ MOKeT OHITh OrpaHMYeH BH3YaJbHHIM HaOMI0feHAEeM
3a cTpye#l BOAH, BHIXOAADIEH M3 TOJOBKA OYypPHIBHOIO MOJOTKA, M IIPO-
BEpKO# BXO[a BOAH HA yCTaHOBJEHWEe BO3MOKHOX yreukm. HaGmrome-
HHASA J0KHEH IPOBOTATHCA BO BpeMsa 3a0ypUBAHHA B OTHOMEHUM BO3MOK-
HOTO NHUIe00pa30BaHAA U B TeueHde Impomecca GypeHHs, 9ToOH yHOCTO-
BepuUTHCA B 9PPEeKTABHOCTH YBJIAKHEHHS HHUIA.

OGopynoBaHne I CyXoro OypeHHs

OGpa3oBaEme OmEJIM B mpolecce paboTsl MamuH 3TOr0 THUIA JOJKHO
KOHTPOJIHPOBATHCA WIyTeM IOCTOAHHEIX BH3YyaJbHHX HaOJIONEHWHA BO
BpeMs GypeHHs ¢ MOMOIIBIO PeryasapHOro ot6opa mpot usirn. Hekoroprie
THOAYHEE CAYYad HEmOJIaJ0K B pa0oTe BHI3WBAIOTCA CJIEAYIONIIM:
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NPOKJIAfKE DepefHell YaCTH NBLIEYIOBHTE]NA H3HONIEHH WJH HOBpe-
SHNCHH;

HEOOCTATOUHAA TePMETHYHOCTs KOHTeiimepa QHIbLTPa;

$uabpTp 3a0HT MAaCIOM HIU TPI3BIO;

HempaBWJIbHAA COOpKA 37eMeHTOB (QUIbTPa;

neperpyska uiasTpa OELIBIO;

KOHTeHHEePH AJIA HEUIM HEe OMOPAKHUBAIOTCA MOCHEe HX HANOJHEHUST,

VTeYKa B NIIAHTOBHIX COG[UHCHHUAX.

HoHTponbh 1m0 NepedmcIeHHbIM HYHKTAM JOJEH TPOBOAHTLCA B IIO-
PAfKe DOBCEJHEBHOH IPOBePKH OYPHILIMAKOM KAKION MAIIMHEH JJA
cyxoro OypeHHA.

HCOBITAHAA BYPHJIBbHBIX MOJOTKOB

Onucanme yCTPOHCTB NI HCUMTAHUSA GYPHIBHHX MOJIOTKOB NAHO
B mpmioeHmH 2 (cM. cTp. 295).



FrJIABA VIII

B3PLIBHBIE PABOTB!

Baprisasie paboTsl ABIA0TCH HCTOYHUKOM 00pa30BaHUA THUIM, TIpef-
CTABIAIIICH 0IACHOCTh, KOTOPOIl 10 HACTOAIMEro BPEMEHH HE YAENAA0ChH
nocTarogyHoro BHMMaHWA. lIpapma, B HEKOTOpPHX CTPaHAX eme Iepef
BTOPOIl MUPOBOH BOIHHON OHIM W3JAHH IOCTAHOBJIEHHS, 00A3HIBaIOmUe
TOPHHIE IPeUPUATAA 00eCIeYNBATh YCTAHOBKY COOTBETCTBYIOIIETO0 060Py-
IOBAHMA ¥ IPOBOAUTH MEPONPHMATHA IEeJEeBOTO HA3HAYEHWA Ha CyIe-
CTBYIOIIEM TEXHHYECKOM ¥ HAYIHOM YPOBHE IS HPEAYIPEKIeHAA THlIe-
00pa30BaHMsA IPU B3PHIBHEIX pabGorax; HanGojee BaKHbe W3 ITHX MEPO-
opuATHil KacaoTcA B3PHBHHX paboT B TOPHBIX IOPOXAX.

Honugecrso mpimu, mocrymatomeil B pyAHHUHYI atvocdepy nHpu
B3DHIBHEIX paboTax, m3MeHseTcst B GOJNBIIMX MpEfeJax B 3aBUCHMOCTH
oT MacmTaboB M IPOMOJYKATEIBHOCTH NPOM3BOACTBA. B KajKIoM ciaydae
OHO 3aBHCHT OT 00'beMa B3PHIBHHX PaGoT, KOTOPHIl ompexensercs ¢usm-
YeCKMMHU CBOMCTBAMM, CTPYKTYPOH W KpemoCThIO HOJiesKameil oT0oiike
HOPOJBI, CHOCOOOM HOOKYH M 06H5eMOM HEOOXOAUMBIX IOATOTOBUTEIbHLIX
¥ mpoxomdeckux pabor.

B uambom ciayvsae m HE3aBHCHMO OT TOTO, IIPOMBBOLATCA JH B3PHIB-
HHe paboThl Ha OJHOM WJIH HECKOJbKHX yYacTKax IOPHOI BHIPaGOTKH,
o6cnyRuBaOmMuil IepCOHAN, KOTOPHIE MOr Obl TMOBEPraThCA HEHCTBUIO
00pa3yomuxcs, BO3MOKHO, 0YeHb BHICOKMX KOHLEHTPAIMA NLUIH, J[OJ-
sKeH ObITh HAJIe/KHO 3aN[UIIEH.

OBIIHUE MEPBHI IPEJOCTOPOKHOCTH

IIpu BEIGope cmocoa moOHYU WM CHCTEMH pPa3paboTKu mpemmouTe-
HEE CJIeXyeT OTAaBaTh TeM MeTojaM, OPH KOTODHIX JOCTATO4HAs ympa-
BiIseMas BEHTHJANMA MOJKET CIYKUTh OCHOBOM /A BCEX IMPOIHX Mepo-
npusaTail no Gopsbe ¢ muab0. KpoMe Toro, ciaemyer craparscs 3apaHee,
eme OpH MIAaHEPOBAHUH, CBECTH 00'HeM B3PHBHEIX padoT 10 BO3MOKHOTO
HUBKOI0 3HATEHUA ¥ IPOBOTUTH KX TOJIHKO B CTPOTO OIPEReJeHHOe BPeMs.

Yto6E yMeBBIINTH 06pa30BaHMe IEIIA W CBECTH OIACHOCTH JIeHCTBHA
ee Ha pafoumx N0 MHHMMYMA, HY’KHO MMeTh B BHJY Cieylomee:
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1. Koamuecrso o0pa3yiomeiica IHIA MuKeT GHTH CHHKEHO 3a CueT
NpHMEHEHNsT NOAXOAAMUX K XAaHHLHIM YCIHOBHAM METOJOB OYypOB3PHIBHEIX
pabor.

2. KoumgecTBO B3PHIBOB MOYKeT GHITH YMEHBIIEHO IyTEM COOTBETCTBY-
OMUX MEPOoNpWATHil (B3PHBaHUWE IIYPOB KOMILIEKTaMd @ T. A.).

3. IMogomBa, KpOBJIA M CTeHKH BHIPAGOTOK, mpumierawmux K 3a6oio,
NOJKHE ObHITH OCHOBATEJNHHO YBJIA)KHEHHI Iepej HAaYaJoM B3DHIBAHHA.

4. B3puBaEme mMOypos cjleAyeT NPOU3BOJAMTH TOJHKO B 4ach, KOTAA
JefcTBYE B3PHIBHHX ra3oB MOIJO On OTpasuThCs HA OYeHb HEOOJBIIOM
grciae pabouux (HampmMep, B KOHIle CMEHHI).

5. HyxHo caeguts 3a TeM, 9TOGB MEPCOHAJ, OCTAIONIAMCA B BhIpa-
60TKax BO BpeMsa B3DHBaHUA MINYPOB, HAXOAMJICA BHE JOCATAEMOCTH
B3PHBHHIX Tas0B.

6. Homuenrpanum nenm, obpa3ypomuecs IPU B3pHBAHWM IIOYPOB,
JIOJGKHB OHITh OBICTPO Pa3IKMKEHbl M OTBeJleHH € IIOMON[BI0 Xopomei
BEHTUJIAIMHE.

7. Bce auna, oTBeTCTBEHHEIE 3a B3PLIBHbIE PaboTHI, MM Te, KOTOPHIE
MOTYT HOABEPraThCA [eHACTBUIO B3PHLIBHHIX Ta30B, JOJIKHEI OHITH IIpO-
HMHCTPYKTAPOBAaHK 00 ODAacHOCTH, KOTOPYIO Hmpeactasiser cobod obpa-
sylomascsi TpA 3TuX paGoTrax MNHAb, M JOJKHBI OHITH OT Hee 3aMH-
IIeHsl.

IlpoctaiME cpegcTBaMM 3amiuTH OT oGpasylomieiicA IpU B3PHBaX
OHUIH ABJIAITCA PecnupaTopsl wiu yoe:kuma ¢ 060co0eBHEM IPOBeTPH-
panueM. OpgHAKO 3TH CpeACTBA 3aMUMAIOT TOJBKO TeX, KTo paboraer
B pecnuparopax WM HaXOAHTCA B yGexxmme. B m3BecTHHX ycioBuAXx
9THA CPeJCTBa MOT'YT C YCIIEXOM IPNMEHATHCSA, HO OHM CONPSAKEHHI C CePbe3-
HEIMHM 3aTPYAHEHHAMY M B YKa3aHHHIX IeJAX MX MOKHO HCHOJIB30BaTh
TOJBKO NPY WMCKIIOYHTENbHHIX OOCTOATENBCTBAX, KOTAA Beab3sl HaWTH
apyroro npuemiemoro pemeHus. IloaToMy HY;KHO NPHHMMATh MepH
OPENOCTOPOSKHOCTY B TOPAAKe MpeAyNpeskNeHAs NhIeo0pa3oBaBUd
B BO3[yXe IIPH B3PHIBAX WJIN CO3JaHHA YCIOBHH [iJi BO3MOKHOCTH yAaae-
HEsA ee u3 BHPAGOTOK ¢ TeM, 4TOOH He CO3[aBaTh OMACHOCTH [JId Hepco-
HaJa.

IIpn nnapmpoBaruy B3PHBHHX PadoT BaKHO cfesiaTh NPaBAJbHHIHA
BHOOP B3PLIBYATOrO BEIECTBA JJIA BHINOJHEHHUS NPECTOAINEro 3aJ{aHHA,
¢ y4eToM ¢u3MYeCKUX CBOICTB ropHO# mopoanl, ¢opmu 3aboa ® Bcex
ZpyrEx $aKropoB, KOTOPHE MOTYT UMETh OTHOMIEHNE K XaPAKTePHCTHKE
¥ HOBe/IeHNI0 pa3pabaTHIBaeMOTo HCKomaeMoro npu ero or6oiike. Hapany
¢ BEHIGOPOM COOTBETCTBYIOMET0 B3PHBYATOIO BEMIECTBA, OYeHb BaKHOE
3HaYEeHNAEe WMeeT NPABWJIbHOE PpACHOJIOKEeHHe MNYPOB M KOJHYECTBO
IpAMEHAEMOro B3pHBYATOro BemecTBa. VI3 stmx cooGpaenmit Heo6-
XORMMO YCTAaHOBUTH TINATEJIbHHHE Hajg3op 3a paGoToil B3PHBHHKOB.

B3PLIBHBIE PABOTHI IO MMOPOJE

Ha ropmuix paloTax mo KpemkKmM mNopojaM, Irfje pyAa noGrBaercs
myTeM OTOOMKE B3PHIBIATHIMH BemIECTBAMH, JOJKHEI IIPOBONUTBLCA CIE-
IUaJIbHEE MePOIPUATHS [0 3aIUTe PaGOInX OT IBLIN ¥ B3PHIBHLIX Ias0B.
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Byperne n 3apAAKa MOyPOB J0JKHE IPOU3BOAUTHECA BO BpeMs paboueir
CMeHH, a B3PHBaHHe X — COIJIACHO 3apaHee yCTAHOBJEGHHOMY rpadu-
Ky — B KOHIle CMeHH, KOIJla HOuTH Bce paboume yxomsAr m3 BHPaGOTOK
WIM yRAAAIOTCA B CTOPOHY HUCXOAsmell BeHTHAsAnuoHHOM cTpyw. Ilpm
COBPeMeHHHEIX MeTo/lax B3DHBaHEA, TpeOyomux HeGoabmoro 9ucia pabo-
9HUX, B3PHBH MOTYT IPOM3BORHThCA cTporo mo rpadury. Takam rpadn-
KOM yCTAaHABIHBAaeTCA BpeMs IPOBefleHAsA B3PHIBHHX paboT Ha OTAedb-
HEIX YYaCTKaX M OHpefelAI0TCsA MepH 0e30DacCHOCTH, KOTODHIE CIefyeT
TMPHAUMATD A NPefOTBPANEHHA OHNACHOTO CONPHMKOCHOBEHHA Jofei
C UBJIBI0 WJIM I'a3aMH M3 COCEJHMX BHIPAGOTOK.

Iloce B3priBaHWA JNIOAM He JOJUKHBEL 3aX0AUTh B 3a60il 10 Tex mop,
IIOKa Bce IPOAYKTH B3puIBa He OyAyT yhaajeHsl BeHTuaAnueil. Bo MEorux
CTpaHaX NPOXOJLKATEIBHOCTh 3TOTO0 NEPHOJA YCTAHOBJIEHA 3aKOHOM.
B reuesne paGoueil cMeHH He N0JGKHB MPON3BOAUTHCH B3PbIBHbBIE PabOTH,
He NpeflycMOTpPeHHBIe rpadHMKoM, 3a MCKJIYEHHEM cJy4aeB Kpaiiseil
HeoGxoguMoctd uau o0cobmix yeaosuit. O6croATenbcTBaMM, BHI3HBA-
OIUMU HeoOXOMMOCTh IPOU3BOJICTBA B3PHIBHLHIX paboT B reyenume pao-
yeil CMEHBI, MOTYT OHITH:

B3DLBAHUE [JA YAAJNCHHA BHIBAJOB NOPOXH;

B3pHIBAaHUE IS YAaJeHUA KPYIHBIX [0 DOPOJIK, CO3AaI0MIUX 3aTOPH
B PYJOCHYCKax, CKaTax MJIH Ha IPOXOTaXx;

OpH NPOXOAKe MOATOTOBUTEIBHEX BHPAOOTOK WJIM TYyHHeJe# ¢ Hpo-
BeiecHMEM OCOOEIX MepONpHATHIH.

ITepBriit cnygait MoKeT UMETh MECTO TOJNBKO B MCKJIOUATENbHOH 06-
cTaHoBKe. BapoiBHEHE paGoOTH B PYyROCHYCKax HMIM HA IPOXOTAaX MOTYT
ObTh HEOOXOZMMEL IIPU HOAJTAKHON BbhleMKE U MONOGHBIX CHCTEMax pas-
paGorku. Ilpn BEICOKOCKOPOCTHOM IPOXOAKE FOPH30OHTAIBHBIX BHPAaGOTOK
(npm Dpoxofmke TyHHeJeil) OOBYHO I peNyCMaTPHBAaETCA OTHEIbHASA
c6ofika K BeHTHJIANWOHHON BHPaGOTKe AJifA HMCXOAAMEH CTPYH € LeJbI0
OTBOJA NBUIE M Ta30B HJIM IPHUMEHAIOTCHA IHJIEOCAJUTeJbHHE HIN raso-
yraBnuBaiomue ¢uabTpsl (cM. raaBy XIV). Ilpm mo6eix BHgax B3phiB-
HEHX paboT OTBETCTBeHHHE [OJKHOCTHBIE JHINA 00A3aHH IPUHAMATH
MepH NPOTHMB BOBHVUKHOBEHHMSA BO3MOKHOH ONWACHOCTM OT Ta3oB MM
ObINU.

B yroapEbIx maxrtax B3pHBHBE PaGoTH B IITPEKax ¥ KBepmJiarax
COIPOBOKAAIOTCA 00pasoBaHMeM GOJBIIOTO KOJMYECTBA UHUJIM. Y CTAHO-
BJE€HO, 9TO 3Ta OHJb, B COOTBETCTBUM C €e MEHEPAJIOrAYECKHM COCTaBOM,
comepskutr 70 80% wgacruu pasmepom meHee 3 mk. [loCKONIBKY KOHIEH-
Tpands MeJKHX ¢paxumii sToli meim Moker moctmrath 3000 mz/m3, To
JIeTKO IOHATH BayKHOe 3HaueHue 3gPeKTHBHOHE 6G0pBHOH ¢ MEABI, 06pa-
3ylomeHca Npu B3PHBHHX paborax. Takue KoaumdecTBa IBIIX MOTYT
€037aTh CePbEe3HYI0 YIPO3Y AJA 3[0POBbA PafOTAIOMMUX, TAK KaK HOJIT0e
BpeMA OCTAlOTCA BO B3BEMIEHHOM COCTOSHNU M Pa3HOCATCSA BEHTHJIA-
UOHHOM cTpyelt mo BHpaGoTkaMm. IlocKoAbKY mpoBefeHre B3PHBHBIX
paGoT H° RCerjia BO3MOKHO TOJILKO B IPOMEKYTKAX MeKAy CMeHaMH,
OnacnocTh MOKeT BO3HUKHYTh He TOJBKO Il paboymx Ha IPOXOjKe
»rpa0oOTKH, HO M s BCETO WmepCoHAaja, CONpPHKacanmerocd ¢ BEHTUIA-
IIMOHHOA cTpyeil.
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BMecTe ¢ TeM s GopbOB ¢ NHABK, 00Pa3yOmMEACca NPA B3PHIBHHIX
paforax B KBepnuiarax, mTpeKax M T. Ji., HMEIOTCS Pas3jim9Hbe cOOCOOH,
IWO3BOJAIIIME SHAYHTEJLHO YMEHBIINTH KOJMUECTBO BHJEIAOIEHCS
OBUIM, KOTOpHle OYAyT ONMCAaHE HHEKE.

B3PLIBHBIE PABOTBI B YTOJIbHBIX HIAXTAX

B BexoTophix crpaHax B3PHBHEE PafoTH B mMAaXTaX HPUMEHAITCH
game, ueM J[pyrme cmocoOn jo6wam yras. B GoasmuHcTBe Ciaydaer
3apANE PACCIATHBAITCA BeChMa TOYHO A obecledeHWs PpaBHOMEp-
HOTO OT[EJeHHA YT OT MACCHBA C T€M, YTOOH OOJNErIATH MOCHERYIOMHe
mpouecchl yraexoGugu apyrumu cpepctsamu. Jlocrmrenue addexrns-
HOTO NOfaBJEHHA NHAW 0OCAe B3PHBHEX padoT B yroapHHX MAaxTax,
B 0CO0GHHOCTH B HJIMHHLIX 33001X, IyTeM UDUMEHEHUA anpPOOGHPOBAHHEIX
710 HACTOSAIIET0 BPEMEHW MepOUpHATHI 1o Gopble ¢ ML ABIAETCA
BBEAY OOJBIIOT0 KOJWYECTBA TOUYEK B3PHIBAHUA OY€Hb TPYAHOHW HIHU
JlaKe HepaspemmMoO# 3ajadei.

Huap, BHpensomasics N[pM PpaspymleHlH yris, IpPefCTaBiIsgeT
cephesnyio upobGiaemy. JloGsda mose3sHoro uckomaemoro B 3aGoe 3aKJio-
gaeTcsa CKopee B OTPHBE ero, 4eM B pasppoOaenun. Ilockonbky mammmoi-
Hee ¥3MeJbUeHWE II0JIEe3HOT0 WCKOIAeMOro fBJIAETCA HerKelAaTelbHEIM,
TO YCWJIWMA NOJGKHH OHITh HANpPABJIEHH HA HCIOJH30BAHHE BO3MOKHO
Manux sapsagos BB, xopomo mpopmyMaHHOe pacmoiiosKeHHWe MIIYPOB
¥ npuMeHeHHe coorBercTBYIomero BB. Tennennus k sapssxkandio H30HTOT-
HBIM KosimgecTBoM BB ocoGenHo cunbHO mposBiasercs npu or6oiike mpo-
CIIOMKOB, KOrfa nacuopr OypOB3pHIBHEIX pPaboT MeHAETCA € KayKIbM
B3puiBOM. IloaTOMY mnpaBmia BefeHus B3PHBHHX paboT B YroJBbHHIX
maxTax AO/UKHH OHTH TIIaTeJNbHO Pa3pabOTaHEl, a MEPCOHAN, 3aHATHIM
Ha 3TMX paboTax, J0/KeH HPOUTH COOTBETCTBYIOMYIO OATOTOBKY U HMETh
BHICOKYI0 KBaJU(QHKALUIO.

IIpu ycnoBuu NpaBHIABHOIO U 3QQEeKTHBHOrO HPWMEHEHHA B3PHIBUA-
THX BeIecTB oGpasoBaHMe HDHIN B pe3yJbTaTe B3PHBHHX paGoT Mosker
OHITH CBEIEHO K MUHAMYMY.

I'mpgpoBapuiBHasA oTOOIKA yras

Bonpoc o marmerammu Boxgel B miact Gosiee moppo6HO paccMaTpH-
Baercsa B riame [X, rme pedb ujeT O ero IpeMMymecTBax Kak cmocoba
60pb0H ¢ mEIBI0. PassuTue 3TOro cmoco6a WCXONUT M3 HPHMHNUIA HATHE-
TaHMA BOAH B IOyp M 3aBHCHT B OCHOBHOM OT IIypa KaK TaKOBOIO
W OT BCeX TPemUH B OKPY/KAIOMEM YroJbHOM ILIACTe, HANOJHAEMHX
BOZOil DOJ [laBiieHMEM B MOMEHT B3phiBaHud mmypa. C mOMOmbio 3TOTrO
cmoco0a MOKHO JIOCTHYh 3HAYMTENBHOTO CHHKEeHAS Nbuieo0pa3oBaBUsA
BO BpEMs B3PHBaHUA INIYPOB; BMECTE C TeM IpHW PaboTe B ra30HOCHHIX
IIACTaX YMEHBIIAETCA OMACHOCTh BOCILIAMEHEHWA Ta3a ¥ CO3JAITCH
IpPeANOCHIKH, OTBedaomupe Tpe0OBAaHMAM BLICOKON sdhdeKTHBHOCTH
B3PHBHEIX pabor.
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Hecmotps Ha mmupokoe pacmpocTpaHeHHe MEXaHHYECKHX CHOc06GOB
ROOHUA yris, NpUMeHeHNe THAPOB3PHBHOH OTGOHKM XapaKTepH3yeTcCs
BCe BO3PaCTAIOMUM K HeH HHTepeCOM U Bce GOMbIIAM MCHOIb30BAHHEM €e.

Se = ety —— T~

\
§

\

Jo0em Jolcm

Pnc. 59. Bapusrre paGorst B HOAPYG:IeHHOM yrie:
a — monepedHoe ceyeHue; 6 -— BCPTHMKANLHHIA paspes

1 — 3apag BB (450 2 Ha mnyp); 2 — BOJAHOM 3aTBOP; 3 — NPO-
BOJA; 4 — HargeraTtesbHaA Tpy6a

FmppossprBEas oTGoiika, KOTOpas MOMKET NPHUMEHATHCH Ha Yrojib-
HHX IJIacTaX Pa3jiXIHOrO 3ajJieraHus, HAQUWHAA ¢ TOPA3OHTAIBHLIX M KOH-
9as Kpyromajaomuma, Orra ompoGoBama B mompyGiaessoM yrie, B He-
HAPYIMEHHHX IIacTaX IOCPeACTBOM GOKOBBHIX IMNYpPOB M B HEHAPYMEH-
HHX IIACTaX IOCPEACTBOM JAMHHHX HIIYPOR.

Prc. 60. Cnoco6 Bpy6a B 3a6oe ¢ NOMOmBI0 MIYpPOB,
npoCypeEHNX IO PasIAYHHME YriaMH HAKIOHA

Ha puc. 59 moxasaro mpuMeHesue JAHHOTO MeTOa B NOAPYyGaeHEOM
yrie co mmypamu, Npo0ypeHHEEIME npuOau3nTenbHO B 40 cM OT KPOBJIH
Ha paccrosiun 3,5 #. B paccMarpmBaeMoM ciaywae B KaKgui mmyp
saxaaguBaiaca sapag BB secom 450 2 u momaBsanack Boga B KOJIAYECTBE
30—50 4 mox pasienmeMm ot 15 mo 23 kl'/cm2.
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Puc. 60 m 61 paror npepcrasnende o Merofax GypeHHs MIYPOB IJIA
THPOB3PHBHOH OTOOMKE B HEHADPYMEHHHX YroJbHHX HJacTax. Pax-
TAYECKH PACHOJIOKeHHe NIIYPOB /i 9TOrO0 BHAA B3PHBHOR OTGOMKE
Gyner 3aBHCETh OT MECTHHIX YCIOBHi, HO YAOBJETBOPHUTENbHHE Pe3yJib-
TaTH B 0OJBMMHECTBE CIy9aeB MOJYYalHCh HPH BCeX YCIOBHAX. 3aTPYA-
HeHWs, BCTPedYAIOMEeCsA NP B3PHBAHAM BPYGOBHX IHYpPOB B 3aloe,
YCTPaHANNCH HOCPENCTBOM NOAPYOKW M Ipe[BAPHTENHHOIO B3DPHBAHHEA

\v \/V\/\LL
/A
'») LIDPDI20. YD

Pmc. 61. BapuBanHe B YroarbHOM MacCHBeE:

a — IoNepeYHoe CedeHWe; 6 — BEePTHKAJBHHWN paspes3; I — BOOAHOR

3aTBOp; 2 — DOpPOBOJA; 3 — HArHeTaTeJbHHE TPYOR; 4 — IIOYPH B KO-

nomBe; 5§ — NMypH B Kposie (3apaAansl BB mia mmypoB B KpoBae 340 2,
B1A mmypos B nouse 170 2)

L<- it =

16601

Ha KODOTKHX Yy4acTKaX; OAHAKO B 0OJBIIMHCTBE CAydaeB HOAPYGJeH-
Has 9acTb 32605 MoKeT GHITH COXpaHeHA TaKHM 00pa3oM, Kax 9TO IOKa-
3aE0 Ha puc. 60 m 61.

Ha puc. 62 noxasam cmoco6 3aMeHH GOJBMOr0 KOJIMIECTBA MIYPOB
ONEMM IIOYpOM, HOpOoOypPeHHHM B HAUPaBICHWH NOLBUTAHEA 3aboa
¥ DapalileIbHO eMy. JTOT cooco6 HpHMeHsAeTCs Takike HPH B3PHBHOM
0TGOIKe OT IedHKa ¥ IIO3BOJAET CIATATH €r0 BeChMa IEPCIHEKTHBHEIM;
HauGoJee TPYAHEIM HPH 3TOM OBUJIO [0 CHX IOp BHPAaBHHBAHHWE IMIypa
OO0 yroJbHOMY 326010 B COXpaHeHWe IPaBHABBOTO HANpPAaBICHHS. JKCIe-
PHEMEHTJIbHEE PaGOTH ¢ IPAMEHEHNEM DA3JHIHHIX THIOB GYPOBHX yCTa-
HOBOK IIO3BOJM/HN JOCTHYH B 3TOM OTHOIIEHHHM BHICOKOW CTENEHH TOY-
HocTH. [l B3pHBaHMA 3apAAH pPacOpefesianch DO JIMHE MIypa paB-
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HOMEPHO H COAMHSAINCH ¢ IOMOMBIO BOCIIIAMEHATEAbHOr0 INHYPa U CIie-
OUANBHEX 5JeKTPOJEeTOHATOPOB.

ApMaTypa JJA IOa9d BOAH B OCHOBHOM Ta jKe, 4TO M IPH HAarHeTa-
HEU ee IO BHICOKHM [aBjieHHeM. B cjyuae IpynnmoBoro B3pHBaHHA
IIYyPOB BOAA MOMKeT IOAABATHCA ONHOBPEMEHHO KO BCEMY KOMILUIEKTY
MIyPOB ¢ HOMOIIBI0 COOTBETCTBYIOIIErO PacUpefelnTelNs.

a
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Prc. 62. 3amena HeCKOABKEX HOIypoB B 3a60e OQHEM AJIMHHEKHM INOYpoM, TpoGypeH-
HHM 10 NOBMTAaHMI0 M DapaijelsHO 3a(ol0:
a — ofmu# Bug; 6 — OEeTaNm IUIaHA;, I — JIMAAA HAaHMERbINero CONPOTHBICHMA 1 M; 2 —

mmyp,

napaulebabli 3a6010, 3 — Gypmnax ManmHA; 4 — pacmHMpAIAN#CA 3aTBOpP; 5 — TIHOBHM

HeTOHHDPYIOmUY MAYP; 6— HarHeTaTeJbRaA Tpyba; 7-—-nommoﬁ 3aTBOP; 8§ — 3apAnM BB mo 450 2
Kaskmpiik

100em

B Bexoropmx ciydadx moBhimieHHe cTemeH:W OesomacHocTH pabor
JIOCTUraeTcsa DOCPEeJCTBOM JOUOTHATENBHOR CHCTEME GIIOKAPOBKY, HCKIIO-
gajomeil BaprBaHHe muypa no o0pa3oBaEdms B HeM HeoOxomuMmoro na-
BJIEHHA BOJAH.

Bopsinnle maTpoHBX

Boparme maTpoHH B IociefHee BpeMs HAXOQAT UDPHMEHEHHE BO
MHOrmx yroixbHHIX maxtax. Hapsaay ¢ ynyumenwmem kadecTBa oTGOHKE
M 5KOHOMHHEM pacxofioBarueM BB, mcmoipsoBaEme mIacTMAacCOBHX Ia-
TPOHOB, HaNOJHEHHHX BOJOM, HPUBEENO K 3HAYHTEIHLHOMY YMEHBIICHUIO
noinm, ofpasyiomeilicA OmpH B3puBaHEM mMOypoB. Bopga maameaercs
B ILTACTMACCOBHE NMaTPOHH AxmHo# KO 50 cx, mMeomue Gopmy TPYOH.
ITaTpons MoryT HaNOJHATHCA BONOR HA MecTe PAGOTH WM JOCTABIATHCA
B 3a00i B rorosoM Bufie. OHA BBOGATCA B MY BMECTE C 3aPAAOM U 3a-
KDHBAIOTCA JOCTATOYHHM KOJWIECTBOM 3a00€YHOTO MaTepHajia.

IIpoBopmanck OWEITH € pasMemeHWeM BOAAHOTO NATPOHA IIO3ajU
3apsAfa, IO ero AJHMHE H IO OZHOMY HATPOHY ¢ 000OMX KOHIOB 3apApa.
Iocaennssa cxema okasanach Hamaydmeil. B mrpokux MacmTabax OMKTH
gposopuauck B maxtax OPT, Benpram u Anranu. B ogHod cepru ommi-
TOB HCIOJb30BAJUCH BOAAHHE HNAaTPOHH, cAejaHdnie m3 Tpybox IIBX
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(monMBHHRIAXJIOPHAA) AMaMeTpoM or 36 mo 38 mxx, mamHOM mpHOAN3N-
TenbHO0 35 cx, eMKocThio 300 cxd® xuaxoctH. FHEAKOCTS B JaHHOM Ciy-
gae cocToAga u3 5%-HOro BOAHOTO PacTBOPa XJIOPHCTOro HATPHA C HK0oGa-
BJICHHEM HeGOJBIIOr0 KOJIMYeCTBa YriAeKHCIOro HaTpusa. TpyOKe 3aKpsi-
BAJUCh CHENMAJHbHBIM 00pa30oM M YAEePKHBAINCH B MOYypPax ¢ MOMOMBIO
KJIHHBLEB.

Hepaseo cxOBCTPYMpOBaHHHEA BOAAHOW HATPOH, CAENaHHHIH TaKKe
u3 [IBX, cHabikeH caM03aKPHBAKIIAMCA KIAIAHOM, O3BOJIAIOMAM BBO-
OMTH OATPOH B IIOYP HAa KOHOE BOAAHON TPyOsl, IPegyCMOTPEHHOH mis
nopaun Boas. I1pu BKIOYeHHA BOJEI ATPOH pasfyBaeTcsa W Tpy0a MoskeT

Puc. 63. CamosarpruBaoomuiica BogaHOR maTpoH «IIapmame»:

a — BBOX B mMNyp;, 6 — DaTPOH 3aN0JIE€H, BHIOYCKHON KJjamam B nelcr-
BHH; ¢ — BOAAHAA TpyGa BHHYTa, KJAamaH 3aKPHT; ] — IeTOHWPYOMHHK
mWAYP; 2 — BOAAHaA TpPy0a, 3 — NpeROXpaHATEJbHHE KiIanaH

OHTh BHHYTAa, HEe BH3HBAA KAKUX-TH00 HOTEPh [AABIEHHA, KOTOpPOE
NOAJePIKABAETCA B Pe3yNbTaTe OCYINECTBIAAEMOrO B IOJHBUHUIXJIOPHL-
HO# TpPyOKe mponecca camoszanupanud. JlomonEnTenpEOE 060pyHOBaHEE
BOJIOPOBOfia PEryJAMPYIOMMM KJIaNaHOM I03BOJAET YCTAHABIMBATH Ja-
BJIeHHEe B LATPOHE B mpefedax Jdo0o# 3ajaHHON BeamIuwHH (pHC. 63).
B pesyabTaTte mpuUMeHEHHAS TAKUX BOJASHEIX INATPOHOB OPH B3PHBAHAHE
MOYypPOB HOCTHTaeTCA CHHMCHHE Npieo6pasoanna ot 40 xo 60% . Hpowme
TOr0, JAaHHHH MeTON yMeHBbIDAeT OMACHOCTh BOCINIAMEHEHHS TIpPeMydero
rasa W yroJibHOU Oeld W moBHmaeT 3¢QPeKTUBHOCTH B3PHBHHX palbor.
ITaTpoHH 3TOr0 THNA WCIOJB3YIOTCH TAKMKEe [Js B3PHIBAHMA MIIYpPOB
mo mopoje.

UnTEpecHo OTMETUTH, YTO IIPH OHOM KOHTPOJIBHOM MCHOHTAHUM KOJIHA-
9eCTBO BOJEI, NPVUMEHEHHOE B BOAAHBIX IATPOHAX, COCTABHIO TOJBKO
4,6 1, Torma Kak B pesknMe paboOTH ¢ BOAAHOH 3aBecoil ANA MOJABIEHHA
ouaE B tedeame 20 mun Guio umspacxomosano 1200 ..
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Tyman

CaMulil cTapuit cmoco6 GopsObl ¢ HHIIBIO, 00pa3ywmeMca IPA B3PHIB-
HEX paborax, 3aKII0YaeTCA B CO3NAHAM HA OHOM YIacTKe HOJ3EMHOM
BHpPalOTKA BOAAHOIO TyMaHa, KOTOPHMA X0 ¥ BO BpeMs B3DHBAHUA INITy-

N

—

Puc. 64. Bospymeo-sBoggane QOPCYBRE piua o0pasoBandd Ty
MaHa — OPOCTHI® OPOCHTENM:
1 — \margeTaTenbpHaAAg prﬁa; 2 — IIOABOIY CIKATOr'O BO3AYXaA; 3 — IMOOBOL

BOOH; 4 — KonbHeo0pasHOe OTBepCTHE IJiA BO3RYXa; paBHOe 15 mm (MHHHA-
MalIbHO)

POB IEPeXO[HT BO B3BeMEHHOE COCTOAHHE, a 3aTeM IOMOraeT OCakie-

AWIO NHJH ¥ OIPOgyKTOB B3pHiBa. TyMaH moA3eTcA N0 HANPABICHUIO K 3a-

0010 BHpaboTKM Yepe3 BO3XYMHO-BOAAHYI0 (OPCYBKY, HA3HBAaeMyI0

HHOT/IA OPOCHTENEM, [Ba THIla KOTOPoi m3o0paskeHH Ha puc. 64 u 65.
JlaBEEl  cuoco6 MOKHO

HCTONB30BaTh KaK INpPH Ha- A G

THETATeNbHOH, TAK ¥ BCACH- , ' 3
BaomeNl BeHTWIAIUA B 00Jb- \
IMUHCTBE  MOAFOTOBUTENBHHIX s

MM  Hape3HHX BHPaOOTOK d D
(puc. 66). B mrpeke cuexyer . :
YCTaHABINBATH  OFHY HJIHA SO

pe3bboll; § — ocHOBaHMe MYHIINTYHA;

6 — MYHOIMTYK; 7 — BHXPeBOE IBH:Ke-

HUe; 8 — IUCK; 9 — NOIBOX CAaTOro

BO3OYyXa; 10 — PHEKTOP IUIA KOHUIEC-
KOTO PaclUBIIATENA

8
Pnc. 65. Bosgymmo-Bojsanme ¢op-
CYHEH [is ofpasopapud TyMaHa —
mopens BE® [
1 — Kopnyc; 2 — rmabsa; § — NOJBOR i
BOIMN;, 4 — peryampoeovyHag MyQra c 9



HECKONBKO (OPCYHOK, XOTOPHE JOUKHH OHTH BKIIOYEHH Iepex
HavaJO0M B3PHBAHAA MIYPOB M OCTABATHCA BKIIOYCHHEIMYM 10 MEHLIIEH
mepe 20—30 xur mocie B3PHBaHEA. JTOT METOJ NIHPOKO NPHEMEHAJCA

Pac. 66. MecrononokeHMA OPOCHTeNsS TNPHE NPOXOAKe 3
TFOpPH3OHTAJLHOH BHPaGOTKH:

1 — OpOCHTENb, UPACOENRHEHHNE K Ionade BOSKYXa M BOOM; 2 —

BEHTHJIAIMOHANE TPYOH; 3 — MaracTpalb CGKaToro Bo3nyXa, 4 —

BOAONPOBOMHAA  MArMCTPanb; § 6— ';'pyﬁa opocuresin (16 x or
sabos]

B maxTax Pypckoro 6accefima moj Ha3BaHHMeM «BSPHBaHHE C TYMaHHOE
3aBecoii», Ife HCIOAH30BAJIHCH (POPCYHKH, CO3haiomue 30HY TyMaHa
Ha paccrosHnE mo MeHbmei Mepe 30 & oT 3a60s; 3¢PexTHBEOCTH METONA

:j L LED '/ '
Ve [ p 7 11 oM l I i '

Prc. 67. BapuBagWe ¢ TYMaHHOH 3aBecoii:

@ — HarHeTaTeJIbHAS BeHTANAMWA; 6 — BCACHBAOMAA BEeHTAJNALUHA,
1 — Tymanoo6pa3oBaTen; 2 — OPOCHTENH, § — BEHTHJIATOD

NOBHIIAJach HyTeM YCTAHOBKH [OHOJHHTENbHHIX OpOCHTENeH, pac-
TIOJIO}KeHHHX B MCXOAAMEH BEeBTHIANUOHHOA CTpye ANA OCAKIEHHAs
OCTAaTOYHOH HLIIM B CMeCH TYMaH — HBUIb, HDOCTynaomed mn3 3a6os.
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Ha pmc. 67 moxkasasm ycrpoiicTBa ¢ HarHeTaTeIbHKRM ¥ BCACHBAa-
0MAM NPOBETPHBAHUEM.

B skcnuyaranmio OHila BBefieHA eme Apyras CHCTEMa, Ha3HadeHHe
KOTOPOif 3aKI0YaJA0Ch B 3aMeHE BTOPOHl 30HH OCAKAEHAA C IOMOIIHI0
TYMAHHO# 3aBeCH HEKOTOPHIM KOJUYECTBOM KOJNbIEBHX PuIbTPoB «Pa-
HIHATa», KKAHHA A3 KOTOPHX opomaics (OpCyHKON ¢ mojaded OKOJIO
20 2 Bogw B MumEyTy (pHC. 68).

HepaMnyeckue xonbna UIBTPOBANBHLIX JUCKOB YCTPOEHHL TaK, 9TO,
HaXoAAcCh B HepaGoueM cOCTOSHWHM, OHH MOryT OHITH HOBEPHYTHL IIOJ
yraom 90° mim onymeHH B KOHTejiHep Ha QHEe TPyOONpOBOZa, CHMKAA
TaKEM 00pa3oM COOPOTHBICHHE BO3LYMHOMY HmOTOKY. Jlmamerp gacTH

] ————
—L 5

g
Prc. 68. IuneocasifieAde B BEeHTHWIANHOHHOH TpyOe AJNA OTPaGOTaHHOTO

BOBAyXa:

1 — ToOCTyIJIeAWe BO3AYXA; 2 — MECTOMOJOKeHHe (HIbTPA BO BpeMA IbLICOCAYKICHDA,
3 — yray6neRWe (HAmMA) AAA (UAbTPA, KOrga OH He MCIOAb3yeTcA; 4 — (QOPCYHKA; 5§ —
NOCTYIJIeHEe BOOH

TpyGonpoBona, B KOTOPOM YCTAHABIMBAKTCA HHUCKH, JAOKeH OHITH
B IBa pasa 0ojJbIIe OCTANBbHOM YACTH TPYOONpPOBOXa, 4TOGH BO BpeMs
B3PHBAaHMA MIIYPOB MOIJIO HOCTYNATh KOCTATOYHOE KOJXAIECTBO BO3LYXa.

Cyxoe mbureocaskiense B QHIALTpax

Ocaenye IHIE U3 TPOLYKTOB B3PHBA MOKET OHTH OCYMECTBJIEHO
TaKKe MOCPEJCTBOM CyXux (miabTPOB, HauGoxee 3PPEeKTHBHLIMA H3 KOTO-
PHX B HacTosmee BpeMsa ABJAITCA PyKaBHue ¢uabTps (mo 99% mpm
mojicueTe YACTHI] B IpefleaX KPYmHOCTH Brsixaemoil meurm). Hexoropme
THOH 9THX (QHIBTPOB ONMCAHH B TiaBe V; CKOHCTPYMPOBAaHEI CHErHadb-
HEE TepefBUKANe QEIBTPH s 60pHOH ¢ DHUIIBI0 BO BPEMs B3PHBAHHASA
MIypPOB, KOTOPHe u300paskens Ha puc. 69 m 70.

Yxasagasle QUABTPH BHIOOJHEHH B BHJe KOMHOAKTHHIX arperaros,
KOTODHE MOTYT YyCTAaHABIWBATHCA B OTPAHMYCHHHX TPOCTPAHCTBAX, KAK
9TO 4JactTo OblBaeT B mMITpPeKax, He TPeOysa NpoBeleHNA JOMOJHUTENbHBIX
IPOXOAYeCKHX paboT. YaneHne cOOPaHHOM NBIIK ¢ TKAHA IPON3BOJATCA
IyTeM BCTPAXHUBAHUSA MIY BHIKOJAYHBAHUA; IPH 3TOM UHIb NafiaeT BHU3
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B DHJIeCOOPHHEK, H3 KOTOPOI'O OHA MOKET OHTHh yAaJeHa B MEMIKAX MIE
C TOMOIBIO BOAH.

HecMoTps Ha BHCOKYIO 3QdeKTHBHOCTH, KOTOPAAg NOCTHLAETCA C IO~
MOMBI0O MaTepyaTHX (HABTPOB Jajke B OTHONMICHHH CAMHX MeJLUadmEx

J

)
«'
==Y

]

! 1!
VaS

i l H ﬂ
| Tt e
=
1 I UL 3
" | t{ Il 72 b
! 5 43
AL
BN - ~8
-F | Y _! ?
& 7 7
16 MM ——————i § = 730mm —>

Puc. 69. Ilepegsm:xa0i DHJCYJABAWBANIWAA GHILTD, NpEMEHACME MOCAe B3PHB-
HHX pabot:

a — o0mas cxeMa: 1 -— BEHTHJIATOPH ¢ DHEBMATAYCCKMM TPABONOM, 2 — ABTOMATHYECKH 3aKDH-

BaOMAancA ABYXCTBOpPYATAA NBEPhb; 3 — METaNb ABTOMATHYECKH 3aKpHBalmelicA mBepH; 6 — pas-~

pe3 ¥ BAx GAABTPA ¢ Topna: 1 — OOKPHTHE, 2 — KOPUOYC, 3 — NOXBOA CHKATOr0 BO3NYXa; 4 —

TOABOX BONBI; 5§ — KHONKHM YNPaBlleHWA BCTPAXHABATENEM, 6 — BHIOYCK IjlaMa, 7 — CMOTDOBHIe

OTBEPCTHA; 8 — OPOCHTENIH CO CKPEeOKOM; 9 — JIOTOK JUIA NMEUIM, 10 — TKAaHb GUAbTpa; 11 — DOX~
Oep:KuBalOmMe MePeKNagunb; 12 — IpAeMHOE OTBEpCTHE

9acTHi, NBLIA, He0oOXOAMMa HEKOTOPAA OCTOPOKHOCTh HPHM HX HCIOJb-
30BaHHH BO BpeMsa B3puBHHX pabor. Henbssa e BHAeTh, 4T0 gase mpm
spdexTnBHOCTH, PpaBHON 99%, KOHODEHTpauMA NHIMH, [OCTATANMAN
25 000 gacrmn pasmepoM meHee D #k BHa 1 cu®, Oyger cHmIKeHa TOJBKO
no 250 wactun Ha 1 cx® U 3T0 JIMmB DpU yciaoBuH, 9T0 PuUALTP paboTaer
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GesyxopmaHeHH0. Takue BHCOKMe KOHIEHTPAHNUE NHIHM BCTPEYAIOTCH,
BEPOATHO, [ake Hocie ourcTxM nuliM B ¢uasrpax. Ilomumo aroro, B pe-
syaprare GOJBHIOTO KojAWuecTBA WEHUIN, o0pasyiomedcs IpH B3PHBHEIX
paborax, QHABTPE MOTYT OKasaThes 3a6UTHME ¥ TOJHOCTHIO BHIBEHEH-

Prc. 70. Isuie-
YAaBIHBAOMUIT
¢BapTp Mazoro
THOA @ B yCTa-
HOBKA IR e-
YA3BIABAOIETO
¢rrbTpa B OTKA-
TOYHOH  BHIpa-
GoTke 6

auMEu 63 crpod. CraegoBaTelpEO, IPEMEEeENe QUIALTPOB s YKa3aHHBIX
Heell ZOMKREO HaXOMUTHCA HOJ TIHATEIbHRM HaOMI0eHNeM U MOKeT ObiTh
PEKOMEH/I0BAHO TOJABKO TOTHA, KOrja o0beM NpPOBOAWMEIX B3DPHIBHEIX
pabor He ABAfETCH YpesMepHO GONBIINM.



TIHABA IX

BBIEMKA YTJIA

HenocpencrBeEHEIM MeCTOM BHIEMKH YIJIA B IIaxTe ABJIAETCA 3a60i,
¥ 37eck mpobiemMa 6GOpHOH ¢ mBUIBI0 TPeGyeT caMOro TI[ATEALHOIO U3y-
9eHNA. DOJBIMHUHCTBO WOPOJ, B KOTOPHIX BefyTCA rOopHBIE paboTh, CO-
Iepy<UT CBOOOJHYIO ABYOKACH KPEMHUS; B YTOJHHKX MAXTaX OEIb XOTHA
¥ COCTOMT IPEMMYMIECTBEHHO M3 YA, HO OHBaeT CMemaHAa C WHUIBIO
u3 IOPMIETAINUX NOpod, obpasywomeiics mpu OypeHWH, BEIEMKE IPO-
CIIOHKOB, 3aKJajKe U B HEKOTOPHX clydJasx npu 3apy6re. B mpeny-
Ope:KAeHAY WYX YMEeHbIIeHAH TOH OmAaCHOCTH, KOTOPO# MOT GH moaBepr-
HYTbCA INEPCOHAJ BCIEJCTBHE MAEUCTBMA NHUIM, YAOBJETBOPHTEIbLHEIE
Pe3yaAbTATH MOTYT OLITH HOCTHTHYTHI TOJABKO IYyTEM MNOJABICHUA THUIH
Yy HCTOYHMKOB ee oOpa3oBaHHA.

B pasButun yriemoGnBatomeii NIPOMHIIICHHOCTH 33 IOCHEIHHAE TOMK
HaMeTHJIach TEHJAEHNUMSA K KOHIEHTPANUH MPOU3BBOLCTBA M OCTHKEHUIO
Gollee BHICOKMX CKODOCTe#l HmOABUTaHHA 3ab0s. JTa TEHAEHIHS, COIPO-
BOK/IAI0MasicA BO3PACTAIOMAM Pa3BATHEM M NPUMeHEHHEM MeXaHHW3aluu,
TpebyeT eme 6oJbmero BHAMAaHAA K MeToflaM GODPBOH C NbLIBIO.

TTo ucroynuram o6pasoBanys UBUIb, HOCTYNAOMAA B BO3IYX BO BpeMs
pabor B yrospuoM 3a0oe, B 0GIUX YepTax MOKeT GHITH OTHECEHA K TPeM
TPyNIIaM: bk, 06pa3yomasncsa B HEHAPYIIEHHOM MacCHBe B CHJIY CABH-
JKeHMA NOPOJ; HHIIb, CO3[laBaeMas COOCTBEHHO ONEpamUAMM IO BhIEMKe
yrid, U nelab, obpasyomasica B pe3yJabTaTe BCIIOMOTATENbHHIX padoT
B 3aboe. Hacrosmas raasa mocBamaercs TIaBHBIM 06pa3soM IepBLIM
AOBYM TPYNIaM; TPeThsl pACCMATPUBAETCA B TiiaBe X B 4aCTH, Kacaomeics
TPAHCIIOPTA TOJE3HKIX HCKOMAEMLIX M TOPOJIHL.

OBIINE IOJOKEHUA

O6pasoBanue yroabHOH MeJOYM M TOHKONHCIEPCHHX YACTHI[ HbLIA
HEOTAEIUMO OT Iponecca oTOOHKA yraa upu jswobom MeTome. KonuvecTso
obOpasyomeiics ILIM ¥ PasMEPH YaCTUIL, 3aBUCAT OT PU3MIECKHX CBOMCTB
Yrisa, ycioBMil 3aJieTaHWS IJIAcTa, HOATOTOBKM 3a00fA K BHIEMKe, THIA
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yriaeno0HBaomed MamwHN, ee OPHrOKHOCTA JAA AAaHHOrO BHAA paboT
H — 910 Hanbojee CYmMECTBEHHO — COCTOAHHSA PE;KYNHX OPTaHOB H 00-
me# 3¢GPEKTEBHOCTH MAaIIHHH.

®nzaveckne cBoiicTBA yras

Cooco0HOCTh KPOMHTHCH, TOHKOCJIOHUCTAA CTPYKTypa M CBS3aHHAA
NHAb — BOT HEKOTOpPHe W3 PU3MIECKHX ocoOeHHOCTell, IMEOmUX OTHO-
HIeHAe K KOJHMYeCTBY M BHAY YrOJbLHOM MEJ09M W IHIH, 00pasyomuxca
Opu aHHEOM MeTofme pa3paGorkm. Hpome muiau u3 TpemmEH, yroJbHHIH
OJaCT BO BpeMs BHEMOYHHIX paGoT MOKeT BHEJNATH CBASAHHYIO IBLIb
BCJECTBAE XPYOKOCTH ILIACTa ¥ cHenuduIecKuXx ocoGeHHOCTEH NPHHA-
TOro MeTofia MeXaHusHpoBaHHOW BHeMKu. llas GoprGu co cBsAsaHHOM
OBJIBI0 MOKHO IPAMEHATH HaTHETaHWe BOAH B ILTACT 0 Hadaja BHEMOY-
HHIX paboT, HO 3PHeKTEBHOCTD 3TOTO MepPONpHUATUA OyAeT ompenelAThHCS
¢MU3EIECKIMEA CBORCTBAMH YIJA, TPEIIUHOBATOCTHIO M CHCTEMOH KIANBasKa,

YCJIOBH}I 3aJIeraHHA INIACTa H rOPHOTEXHHYECKHe yCJIOBKﬂ B pﬂﬁO‘lEM
3aloe

®axTopoM, ompefensomEM o6pazoBaHne NHIK NpHA pa3paboTKe fAaH-
HOTO NIacTa, ABJAAETCH €ro XPYHOKOCTh. Pa3BuTHe CHCTEMBI KJIMBajKa
TaKKe OylerT cmocOGCTBOBATH NEIIEOGPa30BAaHMI0, a HAPYIEHHA B Ha-
TIJIaCTOBAHNAX B YACTHYHO BHPAGOTAHHLIX IPOCTPAHCTBAX MOTYT CO3[ATH
YCAOBMA CHJILHOM 3aNBUICHHOCTH, KOTOpHE He mMead Onl Mecta B 3a0oe
Ip¥ IpOXOgKe HO HEeTPOHYTOMY MaccuBy. C Apyroii cropoHH, ocoGen-
HOCTH CHCTeMH! KJHBA)Ka MOTYT CKa3aThCA W B CHWKEHHM CTeNeHH M3~
MeJIb4eHAs, NPOUCXOAAMEro B Ipomecce MeXaHHW3WPOBAHHOH BHEMKH
yras w3 nnacta. CieflyeT NOAYEePKHYTH BasKHOE 3HAYEHHE TINATENHHOTO
W3y9eHHA YCIOBHH HAIIACTOBAHMA H NPEANOJIaraeMoro cmocoba Kpe-
IJIeHAS ¢ TeM, 4TO0Bl OH COOTBETCTBOBAJ XapPAKTEPHHIM 0COGEHHOCTAM
IIaCTA ¥ METOAy pa3paloTKu, KOTOPH Oy/mer NpUMEHATHCA.

Yro wacaerca paGouero 3aGos, To ob6pasoBanmme B HeM GOJbHIOro
KOJINYeCTBA WM3JWINHEH IHJIM MOJKHO NpPeNOTBPATUTH, 00ecreuynBas Haj-
JIe;KaIyl0 OYMCTKY HOYBHI ILUTACTa OT YrOJbHOH MeJoud M JPYrux 3a-
TPOMOKIeHHIL.

YraepoGbiBaromas MaliMHA

ITockonpKy BHOOD MamMHE JUKTYETCA COOGpaKeHWAMH 3KCIAyaTa-
NHOHHOTO TOPAMKA, HeOOXOIMMO OTHECTHCH C BHNMAHWEM K ee IPHIOf-
HOCTH JJIA paboTH B YCIAOBHAX NaHHOrO 3a00d ® maacra ¢ TeM, uro0nl He
WMeJIA MecTa IIPONEeCcCH MCTHPAHHA M HM3MeJLUYeHHs Yris, KOTOpHe He
ABIAIOTCA caMu N0 ceGe HeM30eKHEIMA M KOTOPHE CHOCOGCTBYIOT 00pa-
30BaHUIO TIELTH B IONOJHEHHE TOIl, KOTOPas BO3HHKAET B IPOIecce OCHOB-
HOH pa0OTH MaIIMHEL.

Han6osnee BaKBHIMH NeTaNAMH Ka/KAOH MAamMHH ABISIOTCA €e pe-
AKyImue HHECTPYMeHTH, uiad 3yOku. CocrosHue 3y6KOB M WX NPABHIbHASA
YCTAaHOBKA W 3aTOYKA WMEIOT BajkHOe 3HadeHue, rge Obl OHW HI ORIAN
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CMOHTHDOBAHH: Ha IeNAX, AUCKax, Oapabamax mam jn0GoM ApyroM Bpa-
mamnomemca oprade. OfHOA M3 caMpiX pacOpocTPaHEeHHHIX NPUIMH 0o6pa-
30BaHMA W3INIMHEH TOHKOAMCHEDPCHOU WUBUIM ABJISAETCA MCHOJIb30BAHME
3aTYOJIEHHKX 3YOKOB.

Ilopnep:xanme MamMHBLI B NOJIKHOM COCTOAHHHM [O/DKHO  OCYyINe-
CTBJIATHCA B HOPARKE PEryAAPHOro OOCAYKHBAHUA, TAK KAK dKCILIyaTa-
I¥A HEHCIPABHHX CTPYTrOB MJH HENOJAJAKM B MAMUHE MOLYT TPHBECTH
K BPe3aEMI0 B KPOBJIO MM NOYBY WU BHI3BATH BOBBPAT H3MEJIbYEHHOIO
Yris, CBA3AHHOIO C IIOBHINIEHHEM BPEIHOro AeHCTBHA HBLIH.

YHOPABJIEHHE KPOBJIEU M EE HOJJEPKAHNE

He caegyer ynyckaTh N3 BUAY BaKHOE 3HA9YeHHME NPABHILHOTO yIpa-
BJeHUsS KPORJEH M COOTBETCTBYOMIETO €€ Mojguep;KaHAd Kak ¢aKTopoB,
TIOMOTAIOUINX TPEeJOTBpPAmATh neuieobpasosamme. IIposegenasie B aTOM
HAIPaBJIEHAU ONBITH B OHOM cliydae OKAa3aJM, ITO YMEHbINEHNe 0Ca Ky
KpOBJIH Me:xkay 3a0oeM H KpaeM BHpPabOTaHHOTO NPOCTPAHCTBA B CH-
cTeMe paspabOTKH C BhIeMKOil jJapaMu Ha 43% maer B pesyiabraTe CHH-
JKeHMe cpenHell KoOHmeHTpanuu BaBemeHHol muwan ¢ 1400 go 650 gacruiy
Ha 1 cu® (uBMepeHMA NPOBOJUINCH C NOMOMMbBIO TEPMONPEANMUTATOPA).
Ho-BupuMomy, m Bo Bropoit cepuu Ipod OTHOMIEHUE KOJMYECTBA OYEHD
MEJKNX YacTHI OHIJIO CHUKEHHBIM. B OTHOMEHHM BHIEMKM IEINKOB Bai-
HOe 3HaYeHWe MMeeT BhIBEPKA MPAMOJMHEHOCTH, 9TO HEoOX0QuMO A
JOCTH;KEeHUSI PABHOMEPHOTO M MOJHOTO o6pymeHus. Eciuu orgenbHne
meJINKU OCTAIOTCSA Ha MeCTe, Hepa3paboTaHHbie TACTH YrOJBHOTO ILIACTa
Oy/yT MCHHITHBATH YPE3MEPHO BHICOKOE fiaBJj¢HHE ¢ MOBBIMECHHLIM IIblIe-
o6pasoBaHueM.

Hapsagy ¢ mpoBeieHMeM THIATENBHOr0 HAOTIOMEHUA 3a COCTOSHIIEM
nopopn Bo BpeMA pabor o BEEMKe YTIS MOKeT OHTH JOCTUTHYTO YMCHBb-
meHue UHJIeo6pa3oBaHUs NYyTeM HATHETAHWUA BOJH B IJIACT. ITOT CHOCOO
IO3BOJIAET BOJIe IPOHUKATH B INIOCKOCTH KJMBayKa W BHI3BIBATH Pa3JIaMbl-
BaHMe YIJA, CMAa4MBasAg IPU 3TOM COAEPIRAILYIOCH B HEM NLIb I IPeIoT-
Bpamas NOCTYIUIGHUE ee B BO3AYX IPH MPOJO.’KeHHH paloT OO BhleMKe
yraa. CniocoGy HarHeTaHWA BOABI B NMIACT NOCBAMEH OfMH N3 TIONpasie-
JIOB 3TOH TIaBHL

IIHEBMATHYECKHE OTEONHBIE MOJIOTKHA

IIseBmaTugeckue or6oitHBIE MOJOTKH HAXO[AT NIMPOKOE TPHMEHEHHE
B CBA3Y C MeXaHA3MPOBAHHOH BEIEMKOM YIJIf KaK CPeJCTBO, 3aMeHAIIee
B3DEIBaHME, a MHOrRa, B 0Gojlee MATKUX INIACTaX, MCHOJB3YIOTCA Kak
3aMeHHMTeW MeXaHHiyecKoil mogpyOku yrada. OHm OpPHIMeHAIOTCA TaK:Ke
IpY HOAPHBKE MOYBHI HJIM KPOBJAM IO MATKOH IOpoje B mITPEKaxX U ApYy-
ruX BeipafoTRaXx.

Iprb, npu paboTe NMHEBMATHYECKMMH OTOONHBIME MOJOTRaMu obpa-
3yeTca rJaBHBIM 00Da30M RCJIEACTBHE PaspyHIeHHWA HCKOMAEMOTO Ha
KOHIE HHKM MOJOTKA IIPH yiape. JHAUMTETbHOE KOINIECTBO MBLTH MOYKET
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nHepeiiTE BO B3BemEHHOE COCTOSIHME Yepe3 BHIXJION MOJIOTKA MIHM BCIENl-
CTBHE YTeYKH BO3JyXa, YT0 MOKET BHI3BATH B3METHBAHHME NHJIH, YiKe
OCEBIIEA B OKPY’KalOmeM NPOCTPAHCTBE; TPeTheill IPAYHHON, BO MHOIOM
BIAASOMed Ha 00pasoBaHHe IIELIM, MOMKET OnlTh HafeHHE HMCKOMAaeMOro
Ha mopxomBy BHPpaboTKu mocie orboitku. Hapsany ¢ BEHegpeHHeM Mepo-
OPUATHHE D0 CHIGKEHHMI0 Onjaeo0pasoBaHuA NpHM yKas3aHHBHX Ipoiieccax
OPOBOJMIOCH TIATENbHOE M3YYeHME KOHCTPYKIWH OTOOMHOTO MOJOTKA
M METOJIOB HCIOJb30BAHUA BOJK B KOMILIEKCE ¢ HUMM.

Honerpyrnna orGoiiHoro MoxoTka

HuneoGpasopane Ha nuKe OTOOWHOrO MOJOTKA OIpeaesAeTCA
B ocHOBHOM s(PperruBHOCTbIO pedammsa. Ocrpas cralb M COOTBETCTBY-

:.:.:’,::{.E"‘

Puc. 71. Byponepsaresb ¢ OTBEDPCTHAMI, OTKJIOHSIOH[HI
BHIXOJ, Bo3gyxa ot 3aGos

0mad CHja yJapa He TOJIbKO CHIMKAIOT 00pasoBapue IbIIH HA eHHUIY
BBIIOJHEHHOH! pPaboOTH, HO COKPAIMAT TaK)Ke BpPeMsA, 3aTpaduBaeMoe
IIS OOCTH:KEHHA DAaBHEIX Pe3yJbTaroB. TmaTedbHE# TeXHHICCKHH yXON

Puc. 72. OtGoiiEBI MOIOTOK C OpOILEHIIEM —

¢ IHeBMATHYECKOH PeryjaHpPOBKONH oAyl BOAH

u o6pa3oBaEAEM TOHKOPACHBIIEHHOTO KOHYCHOTO
daxena:

1 — nOCTYIJICHHE CaToro BO3AYXA; 2 — I[IOCTYILICHHE
BOJBI

|

2

3a MOJOTKAMH H ofecledeHue UxX COOTBGTCTBYIOII[Eﬁ CTAJBI0 MMEIOT (0J1b-

moe 3HaYeHue B IpeaAylupeaeHuM 4pe3MepHOro nmneo6pa30}aaulm.
Cumxenne 3aanpeHuf! OB IPH BHIXOJE BO3AyXa Ha BbIXJIONe,

PaBHO KaK M HOpH YyTe9YKe BO3AyXa, — 3TO0 BOHPOC TIIATEJLHOIO
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KOHCTPYKTHBHOro BHIOJHeHHA. CKOPOCTh BHIYCKA BO3AyXa Ha BRIXJIONE
XOGKHA OHTH IO BO3MOKHOCTH HH3KOH, a BO3AYmHAA CTPYA AOKHA
OTKJIOHATHCA TAaK, YTOOH He OHTHh HANPABIEHHOH Ha HOAOMBY. HJIH Ha
3a6oii. Yreuka obpasyerca oOKHYHO B pe3yabTaTe HPOXOXKIAEHAA BO3AyXa
gepe3 MOJOTOK M JBHKEHMsI ero MapajlejbHO NHKe, BCJIEACTBAE Yero
CO3AaeTCA MCTOYHAK BO3MOKHOTO HHIEO0pa3oBaHAA. Y KasaHHaA yTedKa
OTPa;KaeTCA Ha MPOM3BOAUTEIHHOCTA MOJOTKA, OMHAKO B NPAKTHYECKHX
YCIOBHAX YCTPAHHTH €€ HOJHOCTHI0 HEBO3MOKHO. I OTKIOHEHHA
BO3XYMHOTO0 HOTOKA OBIM HCHHTAHH PA3JUYHHEE CPENCTBA, BKI0OYAA
npvMeHEHHe Pe3WHOBHIX AMCKOB MJIM IUTOB HA NHUKe, 4 TAKKe BHyTPeH-
HEX YIUIOTHeHW# B Koxmake. Hu ofHO ®3 3THX MeponpuATHA He OKa3a-

- s
p.| AR
= \'/{ﬁg —/ £l

SO

Prc. 73. OTGOHHHE MONOTOK € OpOIUEHHMEM C MeXaHWYeCKOH (IOKHPOBKOK IOAauH
BoAM I H ciKaToro BO3fyxa 2

JIOCh HOCTAaTOYHO 3PPeKTUBHHIM; BHYTPEHHHUE YIUIOTHEHHA CHIKAIOT
K ToMy ke 3pPeKTHBHOCTH paboThi O0TGOHHOT0 MOJOTKA M IPOM3BOU-
TEJIBHOCTH €ro IO BeleMKe yras (puc. 71, 72 u 73).

Ipamenenne BombI

Beuay ykasaHHHIX Bbile HEJOCTATKOB HpH pafoTe MHEBMATHYECKHX
0TGOHHBIX MOJOTKOB HEOOXOAUMO HPHHAMATh MEpH [JsA NOJABIECHUSA
neta. [laa 9T0# HeJH DPUMEHAETCSA OPOMIeHHEe MeCTa BHEeJPEHHS IMHKH
B ILIACT C IOMOIBI0 IUJIAHra (BPY9YHYH), HCIOOJb30BaHWE HAPYIKHEIX
npucnoco6ieHd#l ¢ Ieapl0 NPUMEHEHHsI BOALL M BHYTPEHHAA IOJada
BOJIHL.

B nepBriX BapuaHTaX TAKOTO POjia KOHCTPYKIAN NPHMEHAIACH TOIBKO
onHa (GOpPCYHKA [ANA HORAaYM BOAK HA OCTPHE NMKH, HO JydYImWe Pe3yib-
TaTH OBJIM NOJYYeHH HPU HECKONBKHUX (OPCYHKaX, YCTAHOBIEHHBIX
TaKkuM 06pa3oM, 4TO OHM CO3aBaJN BOKPYT OCTPHUA NUKHA BOAAHOHK KOHYC.
B mensx ycTpaHeHHMs BO3MOKHOCTH paGoThl MoaoTKa 6€3 BOOH momaga
€e K OAKe KOHTPOJNPYeTCs KOMOMHEPOBAHHHM BO3LYIIHO-BOIAHKEM Kia-
AaHOM, 9Yepe3 KOTODHH JOJ/KHO HORABATHCA ONpelNeleHHOE WIA MeHA-
1oIeecsi KOJMYECTBO BOJL B TEUEHHE BCETO BPEeMEHHM HAXOKAEHHsT O0TOOMH-
HOTO MoJoTKa B pabGore. Bo3MO;KHOCTH peryjimpoBaHMA KOJATIECTBA
BOJH MMeeT NPENMYHIECTBO, HampuMep, B ITaCTaX MATKOTO YIis, TAe
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OTOOMHEIA MOJIOTOK MOMKET OTHENHTh OOJBHIOE KONHIECTBO OTCIOHB-
merocAa yrisa ¢ BO3MOKHO MEeHbIOIHM nhmeoﬁpaaoaalmeu.

ITo moBoxgy npuMeHeHHS OTOORHEIX MOJIOTKOB C OPOMIEHHEM BHICKA3hi-
BaJIMCh 3aMeYaHus, 9T0 IPHA 3TOM cHocoGe 3aboimuK paGoTaeT B MOKPHIX
YCIOBHAX. JTO MOKET MMeTh MECTO B Clydae yTEYKH BOJAH B CHCTEME
IOJAaYM ee B MOJOTOK MJM IPHM pasjiere OpHI3r BOAH OT MOBEPXHOCTH
3a6os. Muororo MoxHO ®30eKaTp IyTEM TIATENBHOTO OOCHYKUBAHUA
H PEeryimpoBaBHA JAaBJCHHA BOJB, a npaK’mqeclmﬁ OIBIT TMOJACKAaMKeT
3a00HIEKY IyTH HPEOJOJIeHHs BO3HMUKAION[MX IPH 3TOM IEPBOHAYAIb-
HHX TpyaHocreii. Hexoroprie TMne OTGOWHEX MOJOTKOB CHabKaoTCH
KO}KyXaMH WIH [PyTraAMHA HpPICHOCOﬁJIeHHHMK AJA OTBO& BOIBI B CTOPOHY
ot 3aboimmuka.

OTGOABHIM MOJIOTKAM C OPOIMEHAEM IPHOUCHBAIOT Pa3Hble HEAOCTATKH,
¥ OPOTUB HEX CYIMECTBYET JOBOJBLHO MHUPOKO PAaCIpPOCTPaHEHHOE Ipexy-
Gexpenne. K HemocTaTKaM OTHOCAT [OMOJHUTENbHHE 3arPOMOYKACHUA
BOAAHHX COENMHEHHH# W 0COOBie TPYHHOCTH B OOCHY;KHBAaHHM, BHTEKa-
OIEe M3 CaMO#l CYIIHOCTH HCHOJb30BaHWA BOAK. TeM He MeHee B IO~
cllefHue TOAE OTOOMHEIE MOJOTKH C OPONIEHHEM HAINJIA HUPOKOe LpPH-
MEHEHHE W TeM CaMBIM BHECIH IEHHW{ BKIAJ B /€0 60phOLl ¢ HHLIBIO.

Ombolinvie MOAOMEU ¢ MYmaHo06pa3oeanuem

Nmeercss KoHCTPYKOWMA OTOOMHOrO MOJIOTKA € IOZAYed BO3AYHIHO-
BOIAHOH CMeCH K TOYKe BHEJPEHHUsA IWKH. TaKme MOJOTKH He MOTYT
6HTH PEKOMEHAOBAHH, TAaK KaK THJIENOAABIANMAA CIOCOOHOCTh UX OKa-
3aJach HEYJOBJIETBOPHUTEILHOM.

Ycaosuss npumeneHus

O160ifHEIE MOJIOTKM C OPOIIEHHEM MOIryT HDUMEHATHCA IIPH BHIEMKE
yris KaK Ha OOJOTHX, TAK M KpyTHX miaacraXx. Hawuboaee ycmemHO oHE
HCUIOJB3YIOTCA HAa TOHKHX IJacTaX H ILTACTaX CpeHed MOIHOCTH, TIje
3a00MMUKY He NPHXOAMTCA HOJHUMATH MOJIOTOK BHINE YDPOBHS ILIEY.
Ycoemeo OHA NPHUMEHAOTCA TAKKe NPH MOZPHBKE YA, TAe HPOBeIEeH-
HHe B W3BECTHHIX YCJIOBHAX ONKITH IOKA3ald CHIKeHHE IhlieoGpaso-
BaEEa Gosee ueM Ha 90%; mopmoGHHEE sKe OJarompHATHRE pPe3y.IbTaTH
ObUTH TIONyYeHH NPU HCIOJb30BAHAA TAKHX MOJOTKOB JJIA yCTPOHCTBA
JYHOK IOJ CTOHKM M Ha ApPyrux paboTax B TBePHAHX IIOPOAAX.

BPYBOBBIE MANINHBI

Bce BpyGoBae m yriaemobnBaomupe MamnHsl Gu3HdecKH pa3pymaloT
yroas. [Apwymuecs peskymmue 3yOKH, CMOHTHPOBAaHHEE Ha ILeNsAX,
Juckax mam OGapaGaBax, CO3HAOT YPE3BHIYAMHO CHJAbLHOE HCTHUDAHHE
HCKONAEMOT0, B CBA3H C 9eM MO’KeT BOBHMKHYTH cephesHas mpobiaema
noireobpasopaumsa. [Ipu 3TOM cymecTBYIOT TaksKe M HOUMOJHATEJIbHbLIE
HMCTOYHWKYA BOSHMKHOBEHMS IBUIM: IPH HAJeHHM yTis MoskeT oGpaso-
BaThCA IBUIb M HOCTYHmATh B armocepy; B cilydae OPHMeHEHHA MamluH
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C NHEeBMATHYeCKHM HNPHBOJAOM IIHJIb MOKET 3aXBaThIBATbCA M B3METHI-
BATBCA B BO3NYX HA BHXJIONE BO3[AyXa ¥3 MAamHAHH HJIH NOAHAMATHCA
B BO3JyX IIPH IepeABMKEHHAX CaMHX MalMH.

Moxpaa 3apy6ka

VYxe B Ba4aJbHHIA NePHO/] IPUMEHEHNA BPYOOBHIX YrOJNBHEIX MAIlEH,
B pe3yibTare BO3EMKHOBEHHA HPH 3TOM OCTPOM HeoGxopumoctu GophOm
¢ oeneoGpasoBaBEueM, ORIA YITEHA BO3MOKHOCTH MCIOJb30BAHUA BOJIHL.
IlepBHe HOOBITKH, 3aKJIOYABIIMECS B NPUMEHEHHMHU BOJHl B BHAE OpomIe-
HHA BPYYHYIO, OKa3aJUCh HEAOCTATOYHO 3PPeKTHBHLIMA B Gopnbe ¢ Mac-
COBHIM 00pa30BaHMEM YTOJBHOIl MeJIoYil.

Puc. 74. HapykHule opocHreann Ha BpPyGOBHX MalImHAX:

a — A7 NNBHABIX 3a6oeB; 6 — ¢ IYroseIM BpyGOM; 1 — OpOCH-
Ten#; 2 — Gak MaA BOIb

3a JTHMH 9KCOEPHMEHTaMM IOCIeJOBAJI0O NpPUMEHEBWE «HAPYMHBIX»
opocureieif, KOTOPHE YCTaHABAMBAJIMCH HAa COOTBETCTBYIOIMUX YacTAX
MaIIMHB U HAOPaBJAJIU CO3ZABaeMy0 UMHU CTPYI0 BOAH Ha BpPYyO Him
pe:xymyio nenb. Jlyumue peayabrarsl ObLIN HOJTYYEHH HPYU HANPaBICHAR
BOJIHl BHM3, K MYHKTaM, Jie;KamuM BOJIN3U OCHOBAHUA 3yOKOB Ha CTOPOHE
6apa, rjge nenb BXOKHT B IieJb Bpy6a, B KOTOPHH TakuM 06pasoM mocry-
IaloT BOJa M mJaM. YJZapHOe [AefcTBHe BTOpPOH CTPyHW, HampaBlifieMO:
Ha BBIXOJAMYI0 1ledb, CHOCOGCTBYET NOCTHIKEHMIO XOPONIMX pe3yibTa-
ToB (puc. 74).

Jas monydenus Gosiee OFHODPOZHOH CMecH BOAH ¢ MEJIBIO [eJalHCh
TIONBITKY YCTAHOBUTH OPOCHTeNAM B Oape BpyOoBOil MamImHB, HO TPYA-
HOCTH, CBA3aHHBIe ¢ OJOKMPOBKON IOJadd BOAL M 3aKymOPKoil gopcy-
HOK, Ha IPOTS;KeHUM HECKOABKUX JIeT CIY KU IOMeX0ii Ha IyTH BHEpe-
HMA 3TOH cucteMbl B npaktuky. CaM mo ceGe »TOT HPUHOHUI IPUMEHHM
A GapoB HUKHel M BepxHedl 3apyOKH, a TaKsKe W [JiA BEPTUKAJILHOIO
Bpy0a; ¥ OCOOEHHO AJA MamWH C 3JeKTPOIPMBOAOM, KOTja U3 coobpa-
sKeHMil 0e30NAaCHOCTM HAapY;KHOE NpPHMEHEeHHEe BOJALl B M3BECTHBIX YCIO-
BNAX ABIAeTCA HeskeaaTeJbHbIM. Hapany co cBoeil ocHoBHOR ¢yHK-
nueii mMojaBleHMA IBLIH BOXA, HalpaBiaseMas Ha ocTpuA 3yOKOB, BO
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BpeMs Opomecca Pe3aHds MOKeT TaKKe B M3BECTHOH Mepe pacCMaTpH-
BaTbCA KaK 3aMeJJIHTeN]lb BOCHJIAMEeHEHHA BCIENCTBHE HCKpoobpasosa-
HUA OT TpeHHA (pHC. 75).

OnuuM m3 HauGosee 3QPEKTEBHHX CHOCOGOB CHEUIKEHHSA mELIeo0pa-
30BaHAA IPY Pe3aHMH SBIAAETCA NPANMeHEHWe HHJIemoaBiAnmero Gapa,
KOHCTPYKNHSA KOTOPOTO Ohliia pa3paGoTaga TEXHAYECKHAM HEHTPOM HAIHO-
HAJBHOTO YTOJBHOTO cOBeTa AHIIMH. ITOT Gap 06OpyAOBaH BHYTpEHHEH
nopadei BoAnl; 3)PeKTHBHOCTH €T0 B OTHOMIEHHWH CHEJKEHHA KOJHYECTBA
BIRIXaeMOH IHJIH 10 CPAaBHEHHIO C CYXUM pe3aHHeM gocturaer or 13
no 60%. Bap oGopynoBan ru6KuUM HeHJIOHOBHIM MIJIAHTOM, II0 KOTOPOMY

Pmc. 75. 3apy6uoii Gap ¢ BHyTpeHHEH Hogadeil BOJKI:
1 — opocnTena

BOJA M3 MAIMIMHK HOCTYOAET B Pe3epByap B mepenneil yacTu 6apa, OTKyAa
OHa uYepe3s mpopesu B BepxHeil mamTe BHOpacmBaercA Hapy:Ky. B mop-
MaJIbHOM DpEKUME Pe3aHHS MaAKCAMAaJbHBIA PACXOX BOAK COCTAaBIAET
15 a/mun (puc. 76).

IIpu mcmonbsoBanmu Bogsl B paGorax mo mogpyOKe ¢ MpaKTHYECKOR
TOYKH 3PEHAA BajKHO, YTOOH peryImpoBaHUe HOJAYN BOAHI OCYIMIECTBIIA-
Joch B camMoii MamuHe. [Ipu orcyreTBMM 3TO#l MPEAUIOCHIIKM MAaMUHACT
MOKeT HoaaThea cobias3ny paGorars Ge3 OpomeHns, BCYXyio HJH, B APY-
I'oM Cclydae, MOKeT MMEeTh MeCTO TeHJeHIHs K Ype3MePHOMY YBJIAKHEHAIO
u GecmoJsie3Hoil TpaTe BOJAB BO BpPeMs BO3MOKHBIX OCTAHOBOK MAIIHHHEL.

B cBs3sn ¢ npuMeHeRNeM CIOCOG0B MOKPOIl 3apy0KHU clegyeT HAIOM-
HUTH eme 00 OfHOM OOCTOATENhCTBE: B TO BpeMsA KaK 3HAUUTEIbHOE
CHUKEeHHe 3alLIJIeHHOCTH, BeposAtHO nopsanka 80% , MoskeT ObITh JOCTHT-
HYTO 3a cYeT KPYHOHHIX (paKmmii B3BEemEHHO NbUIM, 3PPEeKTHBHOCTH
YKa3aHHHX BHIIEe METOXOB B OTHOMIEHMM NOHABIEHWA BBIXaeMBIX
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9acTHL OEJIN Pa3dMepoM MeHee 5 mk 3HAYUTEIBHO HHKE, UTO 0OBACHAETCA
6HchLIM yMeHbIIeHAEeM cMadMBaOMER cmocoGHOCTH BOAKL IO OTHOINE-
HWI0 K 9acTUIaM NaHEHX PasMepoB, 0 ueM Ohiro ckasaHo B raase III.

a

P 7
| W
g
L

Puc. 76. Bap CEE paxa Bpy0oBmx paGoT ¢ OpomenmeM:

a — nonepeYsHii paspes; 6 — BHI CBePXY, BeDXHAA NNHTa yhaneHa ¢ 6apa; e — monepeyHk
paspes KOJOHKHU Gapa; I — mOXBOZ BOXKI, OCYMECTBIAEMEL aBTOMATAYECKH C IIOMOIUBI0 KOIbOA «0»;
2 — cralnbHAaA TPy6a ¢ HADY)KHEM JAAMETPOM 9 MMm; 3 — rubkaa Tpyoda.

(Bona W3 pexymeill T'OJIOBKH momaercsd K 0apy depes Kojbneo6pasHEile KaHABKH, BHpPE3aHHHE
B NepeqHed YaCTH NOARECHHX KPOHMTERHOB 6apa, B 3aKPHIBAETCA C IIOMOIIBIO KOeK «0» ¢ KarKmom
CTOPOHBI. TDOMHMK C AaBTOMATHYECKHE BaKPHIBAIOMIMMCH KIIAIAHOM)

Mpoune dakrropsl, BIAAKIHE Ha NbLIeOOpa3oBaHHe

HKax ckopocTh pesanus, TaK W pasMepsl uactui, obpasynmeiica mpu
moppy0Ke MeJIO4H 3aBHCAT OT KAa4eCTBA 3aTOUYKH 3yOKOB, MX KOHCTDYK-
WA W yXOAa 3a HAME. 3aTYIUICHHEE De;Kylde KPOMKHM 3y0KOB BBI3H-
BaoT o6pasoBanEe GOJNBNIAX KOAMIECTE Gollee MENKOH HELIM, YeM OCT-
pHle, a HeIpaBWJILHAA YCTAHOBKA MM HeJ0CTada 3y0KOB, HycK B paGory
AedOPMHUPOBAHHOTO WIH HAXONANIETOCA B 3AIyIMIeHHOM COCTOAHUE 0Oapa
OTPHNATEeNHHO BAMAIOT HA 3(PeKTHBHOCTL pe3aHEA, HAPANY ¢ BO3pacTa-
HEEM IIPH 3TOM COOTHONIEHHS TOHKONMCIEPCHHIX YACTHI NELTH K KPYH-
BEM ¢paxmuaM. I[losToMy BHAMaHWe, KOTOpOe CIeyeT YIEIATH 3THM
BOLPOCAM, ABJIACTCHA CTOJb K€ BAKHEM (PAKTOPOM, KaK H MEDONPUATHSA
TO NPEfOTBPALIEHAI0 IEPeX0ia HELIM BO B3BeHIEHHOE COCTOSHHE.

BpyGoBae MamuBEE CKOHCTPYMPOBAHH JIJIA IPAMEHEHAA HX Ha pas-
JIMYHOM BHCOTE B yroibHOM 3aboe. Jlas BpyOa Bome OCHOBHOIrO ropm-
80HTA BOJa [[OJUKHA HOCTYHNATh 9epe3 0ap Tak, 4ToOH CTPyA ymapsia
‘Ha BPYO, U [OJUKHH NPUMEHSTHCA BHTIKHLE KOJNOAKYW MIU >Kedoba mis
HAaIpaBJEGHHA YroJXHHOH MeJ0UM HA MOROIIBY HMIU KOHBe#Hep ¢ TeM, 9TOGK
He JIOOyCTHTh NOCTYILIEHHS B BO3JyX TOHKORWCHEPCHOM IBLIM B KOJH-
gecTBe, NMPEBHIMAKMEeM Heud(e;RHnA MuauMyM. Eciaz pabors mo mopg-
pyOKe UIpPOM3BOAATCA HA OCHOBHOM TOPH30HTE, PEKOMEHAYeTCS LpuMe-
HeHHe WTHO0Y0OPOTIHHX YCTPOHCTE, SHAYATENLHO CHIYKAIIAX PeUPKY-
JANUI0 ¥ JajbHelmiee UCTHPaHWe yroJIbHOW MEJIOYH HElsSMHM.
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B cayuasx npAMeHeHMA MAamMH ¢ IHEBMATAYECKEM HIPHBOJOM HEOG-
XOZMME MepPONPHATHs N0 00eCHeYeHHI0 BHIIyCKA BO3JyXa H3 BHXJONA
¢ TAKHM pacueroM, 9T00H IpH 3TOM He CO34aBaldach BO3MOMKHOCTH HOJ-
HATHSA OHJIE B BO3AYX C NONOMIBH HJIU JPYTHX OJW3AE/KAIAX MOBEPX-
HocTeli. B 5TOM oTHOmIeEWH DpuMeHeHHWe BPYOOBHIX MamEH ¢ 3JIEKTPO-
OpABOJOM HMEET W3BECTHOE IPEMMYINECTEO.

Nccnenopanms B HaHHOH 0GIacTH OXBATHBAJIK ¥ JPyTHE (PAKTOPHI,
Wrpaomye posib B MEUIe00pa30BaHWH, a4 MMEHHO: U3MEHEeHHA B IJIyOHMHE
Bpy0a, CKOPOCTh pe)Rymero 3y0Ka, a TaK:Ke BO3MOKHOCTH MCIOJIH30Ba-
HEA BHTAKHON BEHTHINANME JJIf YIaBIABAHUA TOHKOZUCIEPCEHX YaCTHIL
meinn. Brio ycraHoBieHO, 4TO meLTeo0pasoBaHMe MEHSETCA B 3aBUCH-
MOCTH OT BHJa YT, €I'0 «CMAaYWBaEeMOCTH» M 4TO IpH paboTax IO TOH-
KEM IOPOJAHHM NPOCIOMKAM JIOCTUTAET, IO-BHIUMOMY, Haxke GoJjee
BEICOKHMX IIPEJEeN0OB, 9eM IPH BHeEMKe yriA. JlanpHedmue W3RCKAHUA
IO CYINECTBY 3aTPOHYTHIX BOIPOCOB M HM3yYeHME MPOLECCA YIABIMBAHWEA
YaCTHL HBUIY BOJOH, ¢ OpOBeJeHWEM NPAKTHYECKUX OILITOB B IOA3EM-
HBIX yCJIOBUAX, OyAyT CHOCOGCTBORATH COBEPIIEHCTBOBAHUIO METO/OB.
GopBOHL ¢ UHUIBI0 IPH BEIEMKE YIJf, 4 Takyke IPH ACIOJb30BAHHE BCEX
TELDOB MAIIEH, B KOTOPHX IPEMEHSTCA 3y0OKA ¢ BHICOKEMHE CKODPOCTAMI
pesaEma aiA oTGOMKM Yrisi M IOPOS.

Bopocuab:kenne

Boarmoe anauenue nmeer GecnepeboiiHas mofaua IUCTONR BOJEL B KasK-
IEH MEeXaHW3MPOBAHHLIH 3200l HPH COOTBETCTBYIOIIEM €€ [aBJICHAN
nopanka 4—7 kI'/cu?, XOTA MOTyT OPAMEHATHCA U Gojiee BHCOKHE Ha-
BienudA. Pacnono;xennio cucTeMbl BOGOCHAOKEHAA U TEXHUIECKOMY YXORY

Pue. 77. CucreMa BOpocHaG:KeHHs B YrOJBLHOM 3aGoe:

1 — Bpy6oBaA MammMHA; 2 — TUOKHAN [IAHT; 3 — HUIAHT BHICOKOrO NABIEHUA IIAHOK 20 M;
4 — Bpy0bo-norpy3ouHas MAamMHEA; 5 — PeNYKNMOHHLIR Kjanad H IpefOXPaHMTENbHBLIA HKialaH;
6 — 3aNOpHHIN KjIanag Ha BOAAHON TpyOe

33 Hedl HeOOXOMEMO YHeJATH Cepbe3HOe BHWMaHme. Ha Bogompomone
BHoJb 32060 HOJKHBL GHITH HPENYCMOTPEHH OTBOABL AJst BONHL, ITOGH
00eCIIeIATh €K ABMKYIMYIOCS MAIIWHY € HOMOIIbI0 YIJHHAEMHIX HIJaH-
ros (puc. 77).
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B meGonpmux 3a00sAX K TaM, rfe IPOH3BOAATCS PaGOTH BPEMEHHOTO
XapakTepa, NIPH OTCYTCTBHH BOJONPOBOAA BOHOCHA0;KeHME oOcymme-
cTBAAETCA W3 0GAKOB, [OCTABJIsIEMHX MAalIWHAMH, WU CTAl{HOHAPHEIX,
PAacCIOJIO}KeHHHIX HemoAajeKy ot Mecta paGorsl. K BpyGoBeM MamuEaM
BOJla NofaeTcd HEGOJbHIMME HACOCaMHd, CMOHTHPOBAaHHHIMH Ha 0aKax.

IIpm upounsBoacTBe paboT ¢ OpomeEHNEM OYeHb BA;KHO M30erathb upes-
MepHOTo pacxofa BoAu. CaamkoM 0GOabIIOE KOJUYECTBO BONEL MOKET
IPUBECTA K HAPYIIEHNAM B 3aJIeTaHNY MJIACTOB B HEOIATOMPHATHO OTpPa-
BUTHCA HA HPOM3BOAMTENBHOCTH O0OraTHTeJbHHIX (PabpUK Ha HOBEpX-
Hoctd. IlpuMmeHeHWe TeXHWYECKUX YCOBEPHNIEHCTBOBAHHH, O KOTOPHIX
peds mJiia BhINe, HAPAXY C COOTBETCTBYIOIMAM HAJA30POM MOKET BO MHO-
TOM cHocOOCTBOBATH YKOHOMHOMY PACXOF0BAHUIO BOJHL.

IIpumenenne nenst nupn paGorax HA NOApPyOKe

IIpoBoguauCh OMBITH HO WMCIIOJB30BAHUIO BMECTO YMCTON BOJHI IEHBHI,
oGpasyeMoil ¢ IOMONIHI0 PACTBOPOB CMAYMBAIOIIMX PEAreHTOB Pas3IUYHOIN
xornenrpanun. [lonydenusie pesyabrarsl — ¢ ONEHKOH 3@PeKTUBHOCTH
cnoco6a B OTHOMIEHUM BIHXAEMBIX YACTHUI NHIM — FOBOPAT JHINb 00
OrpaHMYeHHOM yJaydmeHuu. Boiee addpekTHBHOE HOKaBIEHNE BIIA ObLIO
YCTAaHOBIEHO NIPH BHEMKe yrJjeil ¢ BHCOKON cTemeHbI0O MeraMopdusMa,
KOTODHE C TPYAOM NOAKaloTCA cMaunBanuio Bojoil. IIpumenemmue menst
MOJKET TaKKe CHOCOOCTBOBATH YIYYMIEHMIO YCJIOBHI BHIIDY3KH MeJIOYM,
-06pasyiomeiics npu moapyOke, B 0COGEHHOCTH TaM, r[je BEHTWIALAOHHAN
CTPYA CHJIBHO BHICymUBaeT OTOHTHII MaTepuan. OnHako B oGmieM mpu-
MeHeHUe YHCTOH BOJBI CUATAIOT Gosee IenecooOpas3HbIM.

BBIEMOYHBIE N NOI'PY30YHBIE MAIMNHBI C MEXAHHYECKHMM
IIPUBOJIOM

IlpuMeHenne BHIEMOYHHIX M IOIPY30YHLIX MAIIMH € MEXaHHIECKHM
IPUBOJOM CO3/aeT KOHLEHTPALMI0O BO BPEMEHH M IHPOCTPAHCTBE BCeX
pabounx omepanuil, KOTOpHE HPH CTapPhHIX METOHAX pas3paGoTKH 3aHM-
Mauan obmupHpe IPOCTPAHCTBA B TOPHKX BHIPa0OTKaxX M TpeGoBaiu mpHu-
BIeYeHHA K paboTaM pas3auuHBlX Opurag oo pgBe palouux CMEHH
n Goasme. Huue ciaegyer cuurarscsa ¢ Gojiee MHTEHCHMBHEM TEIeOGpa-
30BaHHEM, a CJefl0BaTeJbHO, W MEPOHPUATUA IO 00pbOe ¢ HUM AOJIKHBI
OBITH COOTBETCTBEHHO MHTEHCUQUIMPOBAHBHI.

C nmpyro#t cTopoHBI, KOHIEHTpauusa paGounx omepaimuit Ha Go.ree
OTPaHMYEHHOM NPOCTPAHCTBE MO3BOJIAET YIPOCTATH IPHMEHEHHEe Mepo-
npuATEA D0 Gophle ¢ NHJIBI0 W JaeT BO3MOKHOCTL MCIIOJIb30BATh HX
¢ Goxabmeit s3ddextnBHOCTHIO. OOmAas MNPOIOIKATEIBHOCTD JeHCTBUA
BPeHO} BTN Ha ropHOPaboYnx, OTHECEHHAs K KOJHWYeCTBY TOHH OTOM-
TOr0 yrias, OyAeT CHWKEHA, a IOCKOJBKY OTHagaeT HeoOXOIMMOCTh
B3PHIBAaHAA WIIOYPOB, 9T0 CJAY;KMT BCerja MCTOYHUKOM OOpasoBaBEUA
GoNBIIAX KOMNIECTB IBLIM, TO MMEETCA, CJEJOBATENbHO, €Ile OJHO Tpe-
HMYIIECTBO.

Hecmorpsa Ha TO, UTO B KOHCTPYKUMAX GOJBMIMHCTBA YIOMAHYTHIX
MAIIUH 3aJI0;KeHB HM3BECTHLIE OCHOBHbIC TPHHI[ANEI, Takue, Kak maei-
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cTBHe 3yOKOB B MamunHax GapafadHoro TAma JJs BepTHKAJLHOTO Bpy6a,
Cpes3HIBAIONIee MM CKaJipiBaomee [eiiCTBUe, BCTPEJAIIEeCH Y CTPYLOB-
HABAJBNIMKOB U B PA3JAMYHHX BapPHAHTAX CTPYTOBHX YCTAHOBOK, WIH
AeHicTBEEe MHOro0apoBOil 3apy0KH M Cpe3nBaHMA, COCTABUTH ILUIAH PEKO-
MEHyeMHX MepompuATHi mo GopsGe ¢ HBUIBI0 AJA Ka)KIOr0 THIA Ma-
MUH JOBOJBLHO TPYHHO.

Hampas mamuna TpeGyer oco6oro K Heil MOAX0a M U3YIeHHA, C yIe-
TOM YCJIOBHIl, B KOTOPHX ei mpmxoxutca paGorars. Bmecre ¢ TeM pexo-
MEHJYeTCA NPHIAraTh BCe YCHIHMA st 000PYAOBAaHHMA MAINMH OJHOTO
THOA CTAHJAPTHHMH YCTAHOBKaMH BOJIOCHA0;KEHHMA C TeM, 4TO0GHI CO31aTh
OCHOBHYIO CXeMy GOpbOEl ¢ HBLIBIO, KOTOPAasA MOIJa On GHITH yCOBEpPIIEH-
CTBOBaHA C YTOYHEHHEM JIeTajiell B COOTBETCTBHH CO CIIENHAIbHKMHE TPe6Go-
BaHAAMH.

BoiGop MammHBI

BuniGop Mamuubl OnpefeNaeTca TAKMMHU COOOPAyKeHHAMU, KAaK MOIL-
HOCTh IJIaCTa W ero mnajieHde, QuU3uIecKHe CBOMCTBA YIJsA, COCTOAHHE
KPOBJIM M IOTYBH, BONPOCH TPAHCHOPTA, TAa30HOCHOCTH M CTENIeHb M3MEJb-
qeHuA yriaA. [IpumeHsAIoTCA Clefywmue IIaBHbHE TAIH MANIAH:

a) BpyOoBO-HaBaJO9HAaA MamIMHA; OHA TOXO03Ka Ha OGHIYHYI0 BpyGO-
BYI0O MammHEy, HO 06e3 0apa, KOTOpHI BaMeHsercsa 6apaGaHOM ¢ BMOHTH-
ponaHHBIME pe:kymuMu 3yOkamm. Ilpenycmarpmsaiorcs nemexm pis
HallpaBJeHHA OTOMTOrO yris Ha KOHBeiep;

6) MEOro6apoBbieé MAMUHK; B HAX IPUMEHAITCA ABA TOPH30HTAIB-
HBIX Gapa Ha YPOBHE KPOBJHM W IOYBb M 0ap I BEPTHKAJILHOTO BpyGa
Ha Komne 3apyOHoit menn. Hoporkmit mepegaTodnsiii KoHBeiiep Hampa-
BJAET BHIHYTHHE yrojgp Ha 3a60iiHHIl JeHTOYHHH KOHBeilep;

B) POTOPHHE MAailMHB; B KadecTBe paGodero oprana B HHEX NpH-
MEHAEeTCA POTOP, KOTOPHIN BPAW[aeTCs B INIOCKOCTH IO OPAMBIM YIIOM
K 3a0010. 3y0KN, CMOHTHPOBaHHKIE HA OKPYKHOCTH POTOPa, OOPAMEHHOA
0 HANPABIEHHI0 K MOJBHTaHWIO 32005, mpope3aioT HPOXOJ B yrie,
KOTOpHH# cOpacsBaeTcA Ha TPOXOAAMMII PAAOM KoHBeilep;

r) CTPyru; yrojJibHble CTPYrum paGoTaloT MO0 HPHHENANY CKAaJIHIBAHAA
W OTJeJIeHUA CJIOA YT ¢ Nofaveil ero B CTOPOHY W Ha KoHBeiep. Mogu-
PMKaums 3TOTO NPoNecca 3aBACHUT IJIAaBHHM 06pa3oM oT riyGuHm BpyGa
B COOTHOIIEHHH CO CKOPOCTHIO HepeBU;KEeHHs;

A) CYmecTBYIOT MamHMHH, OpeACTaBidomue co6oil KoMOMHanAu ABYX
Han Gojiee yKa3aHHHIX BHINIE OCHOBHBIX THIOB.

3HAKOMCTBO C HPMHOWOAMM PAGOTH STUX MAIINH M HX SKCHJIyaTa-
IHOHHO-TeXHHUYECKAMHA XapPaKTepPHCTHKaMH HMeeT 00Jbmoe 3HAYEHHE
B JieJie yCIeIHOoro TpNMeHeHus BOAHI s 60pw6H ¢ meuibio. K paxropam,
KOTOpHie CJIe[lyeT IPH TOM YUIHMTHIBATh, OTHOCATCS: H3MEeHEHWE CBOUCTB
caMoro yriisi; mpoBefeHme paGoT 10 HOAPYOKe IO TOHKMM IOPOJABLIM
npocioiikaM; mogpy6Ka B KPOBII0 WM WOYBY, 4TO CBA3aHO ¢ 06paszo-
BaHNCM OUACHOI IBUIX, KOTOPAasA ¢ TPYAOM MOA/IAEeTCs IOABIEHAI0; KOJIH-
9eCTBO OAHOBPEMEHHO UpoBoAmMEIX omepammit. Hapagy ¢ aTM Bce
yKa3amghble BblIeé MANIMHB 3HAYUTEALHO OTJIHMYANTCA ONHA OT APYroi
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Puc. 78. OpocmTenn pjaA DHJenojaBieHNsA HA KoMbaiine Tpemammep:

1 — orpeatoit 6ap; 2 — Gap nna sepxmrero spyba; 3 — rooBHAR 9acTh KomHaitHa; 4 — HWKAMNE 6ap; 5 — BOAAHWeE dIpcyHKN; 6 — NPOBONHRK BO-
nAHOK TpyObl, 7 — BONAHON KJANaH U OHABLTD



B OTHONMEHWHM KOHCTPYKTHBHOTO BHINOJHEHUSH, MeACTBAA MX HCHOJHH-
TeJbHEIX OPraHOB, CKOPOCTH pesaHUs H cHoco0a IOrpysKH.

Han6onee saskHO# 3a7adeil gBigeTcs YCTAHOBJIEHHe TOYHOH CTENEHH
3aNEIEHHOCTH BO3[yXa IPH MEXaHU3MPOBAHHHX paboTax. JTO0 BEIBH-
BaeT HeOOXOMMOCTD IPOBENEHASA PAA THIATEAbHEX MHJIEBHX ¥ BeHTHISA-
OHOHHHIX CHEMOK, IPEAMETOM M3y4eHHA KOTOPHIX HOJLKHHE GHTH H3Mepe-
HAS KOHIEHTPAnWi HHEUIK BO B3BEIIEHHOM COCTOAHHMY Ha BCEeX 3Tamax
pabounx omepanmi ¢ MOCACAYIOIEM OoNpefeleHIeM — ¢ HOMOMBIO Ipo6o-
0100pa — DAKTHIECKUX MCTOYHHKOB 0GDPA30BaHHA BCEX BHIOB B3BeIIeH-
Hoif HIA. B KoHeyHOM cuere oTGop mpol mninm TpeGyeTcA TakiKe WM IS

Prc. 79. BpyGo-morpysounaa mMammpa [iocrep IeTTep, mojada BOAW K BepXHEMY
TOpH3OHTaIbHOMY Gapy:
1 — rEOKRH mUIaHT; 2 — OTBEPCTHA B KONOHKAX 6apa; ¢ — COeqMHATENb THOKOro mnuIaHra;

4 — pesepByap; § — Tpy6kKM K (OpPCYHKAM, YKpeIICHHBIe CBAapKOd B IMTax Oapa; 6 — pery-
JIMPOBOYHBIN KJalaH A BOAH

opoBepky 3PPEeKTUBHOCTH NPIMEHSEMEX MEepPONPUATHI IO IOfaBJieHHIO
oo, B npouecce mpoGoorGopa ocoGoe BHEMaHHE CienyeT ofpamarhb
HAa YCJOBHS 3albICHHOCTH BGIM3M GpHTrajisl, 06CHy:KUBAOMEl MAIIKHAY,
9TOOH YCTAaHOBHUTH CTENEHb ONACHOCTH, KOTOPO# OHAa IOABEPraeTcs OT
JeACTBHS THLUIH.

BooGme cauraercs, 9ro mMpu BHEMKE YIris CTPYyraMm, B mIpomecce
CKAJBIBAHNS HMIA OTREJNEHHA Yris CIOSMY MMEIOTCH O0JbInue BO3MOK-
HOCTH IbuieoGpasoBaHUA, YeM mpd HOAPYOKe BPYOOBHIMEH MAmIUHAMH.
Eme pa3 cuenyer nof4epkHYTH BasKHOe 3HAUEHWE MaTepHajJa H COCTOS-
HiA 3y0OKOB M PesKYIUX Je3BUM, IPUMEHAEMHX B PAasjINYHBIX MAaIIWHAX,
H HeOOXOMHMOCTH HAIEKAMETr0 TeXHWIECKOTO YXOla 3a HUMH.

{Ipm ycramoBke OpoCHTEIbHKIX YCTPOHCTB HA MAamMIMHAX HY/KHO HMETH
B BHIY, 9TO OPOmEHWE HCHOJHUTENHHHX pEKYIIEX OPTaHOB JOJIKHO
Ha4yMHATBHCS C MOMEHTA BHEJDEHUS WX B IIACT ¢ TeM, YTOOH IONABATH
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0 BO3MOKHOCTH MaKCHMAaJIbHOe KOJHIECTBO NEUIA Y HCTOUYHHKA ee o6pa-
gosanuA. oA sToro meo6xoquMo TPEAyCMATPHBATH HOJAYY BOIH HOJ
BHICOKHM fiaBiesaueM, 1o 10 xl'/cu?. Crpya BOAH JONKHA HANPABIAATHCH
TaK;Ke M HAa HOTOK yris npH ero najeHun. C uenplo yMeHbIHIEHHA PaCCEH-
BaHHA NEIA PEKOMEHYeTCA HCHOJb30BATh BHTHKHbBIE KOJIAKH H OJOCLI

Pumc. 80. BpyGo-morpysousas mammua Mexo-Myp, momada Bogn k Gapawm:

1 — dopeyHKa, pasbphsrdBalomias BONY K BepXHelM YACTH BEPTHKAJBHOrO BPy6a; 2 — rUGKmif
WMI3Hr; 3 - NPHCOEJMHEHHE OT MCTOYHHKA NHWTAHEA K PEryJMPOBOYHOMY KJANAHY A BOMH
4 — nepeMeHHOE COETRAERuE

W3 MaTepHajla KOHBEHepHHX JeHT /iR OTKIOHEHBHA BeHTHIANHOHHOIM
crpyu. Ha puc. 78, 79 u 80 usoOparkeHsl THHNYHEE YCTPOWCTBA OPOCH-
TeJeH [NA IOJAaBIE€HUs NEIYX UpH paldoTe Mamue B yrOAbHHX 3a00sX.

Hpoxogueckne xomGaiiHbI

B 3TEx Mam@Bax HpPAMEHSeTCA OJHO WM HECKOJIBKO PasJMYHbIX
PEKYIMEX ¥ CKANHBAMMNX YCTPORCTB B COYCTAHUM ¢ TeMH HJA¥W HHHMH
BH/IaMH OOTpy304HbiX mpHcnocobxeruii. [lpoBoxmauck TaksKe ONBITHI
€ npuMeHeEWeM OYyPORHIX, POTOPHHX ¥ INHEKO-OYyPOBHIX MAMEH. JTOT
THEI MAIIMH HofgaeTcd K 3a0010 IoJ IPAMBIM YII0M M HAXOMHMT HpUMEHe-
HHe NPM KaMepHO-CTOJI00BO# cucTeMe pa3palOTKE M Ha MPOXOXICCKEX
paboTtax mo yrmmw aas GeicTporo mx mpoBedenusa. BoJee HOBOH TeHMeH-
nuel B MCIONb30BAHEU MAmUH 3TOTO THIA ABIAETCH IPHMEHEHHE WX
A3 YCKODEeHHA paboT mo moApsiBKe.

IlpoBenennrie B HejaBHEM HPOIIIOM ONEITH ¢ TaK HA3HBAEMHM TOP-
auM xombaiiHom B CIIIA moxasanm, 4ro HpE 3T0M 06pa3yOTCA IHJIEBhHIE
obnaka B npu3a0OMHOM NPOCTPAHCTBE H [ajJeK0 HO3aqd HEro, BILIOTH
0 BEHTWIANMOHHEHIX BHPaboTOK nuas Hcxopsameil crpyu. lipmmenenwme
pecnupaTopa, Kak OHIO YCTAHOBIEHO, ABIAJOCH 00A3aTeJbLHHM; BUNH-
MOCTh B TOJIOBHOI YacTH MAmHHLL CHIKANACH [0 HYIA.

Yayumenme 3TAX YCJOBHE OBIO JOCTHTHYTO B 3HAYMTEALHOM Mepe
3a CYET YCOBEepPMEHCTBOBAHHHIX CHOCO0OB NpUMEHEHHS BOJH, KaK 3TO
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0TMEYaJoCh B HACTOAMNEH IjiaBe, W, B 9aCTHOCTH, 3a CYeT PeryJjupy-
€MOT0 W yJIydmeHHoro npoBerTpuBanus. COOTBETCTBYIOIMIHE CCHUIKH IO
CymecTBy 3TOT0 Bompoca AaHu B raase IV. Hecmorps Ha 6oabmoe Koxm-
¥eCcTBO NEUIH, o6pasyomeiica npu paboTe MAMIMH PTOTO THIIA, TIATEILHO
IpOgyMaHHASA CX€Ma pacHpeielleHUs BO3MyXa M HAJAHIME COOTBETCTBY-
OIHUX YCTAHOBOK BCIOMOTaTeJIBHOTO INPOBETPUBAHMA cMOryT obecme-
auth pabory MammaKCcTa B paGodeit GpUragH Ha 3THX MamHMHAX B YCJIO-
BEAX, (aKTHIeCKH CBOGOJHHIX OT YPEe3MEPHHX KOHNEHTDANHi NHJIH;
B TO 3Ke BpeMs Heo0XOQHMO IIpejyCMOTPeTh, YT00H HHIb, IOCTyNAaIomas
B CTPYIO MCXOAAMEro BO3AyXa, YJABAMBAJACh WIM YHajlAaach KaKuM-
aubo 0e30IMaCHHIM [JIsi 30POBbA CHOCOOOM.

HATHETAHME BOJABLI B IIJIACT
(MeTop; mpeBapHTeABHOIO YBJIAKHEHHA IJIACTA)

OnnT pa3paGoTKH yris B YCJAOBHAX €ro eCTECTBEHHOTO YBJAKHEHH
DOKa3aJi, 9YTO KOJM4ecTBO 0Gpa3yOImeNca NpPU 3TOM B3BEIIEHHOH HEUIH
3HAYATEJHHO MEHbINE, 4eM HpH HpoBefeHEH pPaboT IO CyxoMy yriio.
NckycctBenHOE 00BOAHEHUE YTONBHOTO MACCHBA C NEIbI0 BOCIPOH3BENie-
HHUS eCTeCTBEHHHX YCJOBHH BJIAYKHOCTH JJIs CHHKEHHUA DHJIe00pasoBa-
HAA UEePBOHAYAJbHO ObIO0 McnuTaHO B I'epMaHdu B Hadase TeKyIero
CTOJIETHA, NMPUIeM B HEKOTOPHX YTOJbHKHX MAacCHBAX ObIIM JJOCTMTHYTH
M3BECTHHIE yCHEeXH .

OnmTH ¢ MIPUMEHEHHEM JaHHOIO MeTofa, BosobHoBIeHHBEe ¢ 1940 1.,
IOKa3ajad, 9TO0 OH sABiAfAeTcA HaubGonee 3GPEeKTHBHHIM CPEJCTBOM IOAA-
BIEHUA ObLIHM, o0pasywmeiics mpy BhieMKe yrias. Bragdanze 3ToT Merof,
IPUMEHAJICA [JIA CMAUYUBaHUA TIABHHIX TPEIMH OTHEJNbHOCTeH M IJIO-
CKOCTell KJIMBaKa IyreM OypeHus KOPOTKMX CKBa;KuMH B 3a0oe, gepes
KOTOpHIE BOAA IOfAaBajach WOJ HU3KMM fAaBienueM. [Ipumenenwe aToro
coocoba Gpiio orpanuueHo 3a6osMHU, KOoTOphie pa3pabaThBajanuch BpPYd-
Hyo. B ganpHelineM ODpefupHHUMAJIKCH HOOKTKYU HCIOJIH30BAHAA HMOBHI-
MEeHHOTO AABJIEHUA BOJH B MEXaHU3UPOBAHHHX 3a00fX, HO eme ¥ B Ha-
CTOAIEee BpeMsA CYIIECTBYIOT COMHEHHMSA B TOM, ORJIM JH 3TH paHHUE
HOGHTKA YCOEITHHMA B OTHOMEHUH IOAAYM B OCHOBHYIO TOJIY YTOJb-
HOTO [MacCHBa MOCTATOYHOTO KOJHYECTBA BOJH, KOTOpPOoe MOrio Ou
HOBAMATH HA Docieqyiomee of6pasosanme noid. Ecam nmacrt mmeer
HEeMHOTI'0 MJIK BOOOIe He HMeeT CJIOUCTOCTH MJIM TPeImuH, TO BOjJa HE B CO-
CTOSAAHUH IHPOHUKHYTH B HEro, W HA000POT, eCHH HMeIOTCA 0oJbmue pas-
JIOMHI, TO BOJIa MOKeT IPAMO BHITeKaTh W3 32605, He IPOHHKAA B ILIACT.
Taxkum oOpa3oM, HeOOXOAMMO YYMTHBATH HAJWIKe COPOCOB MM KpyI-
HEIX AUCHOKAI[MIL.

OrpaHuMYeHHEE YCOEX!, JOCTUTHYTHE NPH HATHETAHHH BOJH TOJ
HU3KUM [IaBJIeHAEM, NPHUBEJIH B MOCHERYIOUMIEM K IIONBITRAM HCIOJb30-
BaTh 0oJiee BHICOKME fgaBienus. B 3a6osax, rae orcyrcrBoBaiam Gosabmine
pasiomsl, GBUI0 DPH3HAHO Ieiecoofpa3HbHM Oypurh CKBaKuHHI B 3a6oe
Ha ray6uny or 10 o 15 x, ¢ mogaveit Boxsl nox gasaenueM a0 350 l'/cm?,
9700B! MPEOJ0JeTh HaYaJbHOE CONPOTUBIEHUE IJacTa, T. €. 40 MOMEHTA,
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Korja Bofga HadEeT Tedb. Ha 3Toll crajmm mpomecca JaBIeHHE MAJaeT,
HOCKOJbKY BOJla HA4WHAET IPOHNKATDH B MeJIbYalnue M3JIOMH HA JJOBOJBHO
JlaJIeKOM PaccTOAHUM OT 32605, co3flaBasg TAaKUM 00Pa3oM YCIOBAA HCKYC-
CTBEHHOr0 yBjaaKHeHHA. Ileapio pgagEoro cmocoba ABIAETCA MOBHIIE-
HUEe cofepsKaHHA CBOOOJHOM BJIATH B TJIAcTe C 3aMacOM, HOCTATOYHEIM
Ui yJIaBIMBAHAA NI B TedeHUe DOCHAeAYOMUX pabodux omepamuid.

VYumTniBas OYEBHAHOE YAYJYIMEHHE OKPY/KAIOM{AX YCJIOBUA 3alEIICH-
HOCTH, SBJAAIOMEECHs pe3yJbTaTOM HNPUMEHEHHS MeTOJa HAarHeTaHHA
BOAN, KOH(pepeHNHA sKcHepToB MemxayHapopsHoro 610po Tpyaa mo mpeny-
npeskaeHuio o0pa3oBaHUsA W IONABISHMIO NBLIYM IPHM HOJ3eMHRIX paspa-
GoTkax, MPOXOJKe TyHHeJNedl ¥ Ha OTKPHITHIX IopHEX paborax B 1952 r.
npuHsIa CAegyiomyio pekoMenpanuwio: «Besme, rme osTo HeobOxopmmo
¥ MPaKTHYECKHE OCYIECTBHMO, B YTOJBHEIE 3a00M NOKHA HAarHETaTHCA
BOJa mepej HAYAJOM BHIEMOYHHIX pabory.

BoaMoskHOCTH NpHMEHEHHA

Harneranue Boabl MOjkeT OHTH IPHMEHEHO BO BCEX YTOJBHHIX IJIa-
CcTax; IO BIOJHE OYEBMIHBIM COOOPAayKEHUSIM TOPU30HTANBHBIE ILJIACTHE
ABAAIOTCA Haubojiee GAArONPUATHBIMEM [ DTOM LEJU, TAK KAK CAMHU
1o cefe IpejiCTABIAIOT BOBMOKHOCTE 00Jiee IPOCTOM cXeMH pabor u nyd-
mero HabJIofeENA 3a MPOUECCOM HATHEeTAHWA. B caydasx, Korjga KpOBIs
WJIM TOYBA HAPYIIEHH (B Pe3yibraTe HENPABUILHOIO YUPABIEHHUS KPO-
BJIei#), DTOT METOX NPHUMEHATH He CIeyeT; IPH HAJIWYHN B MIaXTaX BHICO-
KHMX TeMOepaTyp OKPYKAMUX HOPOJ ¥ CHIAbHOH BIayKHOCTH HEOGXOINMO
YUUTHEBATH BIUSHEE T00ABOYHOTO KOJXIECTBA IIOJABAEMOM BOJH HA KIH-
MaTWYeCKHe YCIOBHA B BTHX BHIPaGOTKaX.

IlockonpKy menbio NpUMEHEHUSA JAHHOIO cmocoba ABIAeTcA OypeHme
CKBOKHH B II@JHKe Yris Tak, 94700H mepeceub MaKCAMAJbHOE IO BO3-
MOKHOCTH KOJHMYECTBO T[JIABHHX CHAaMHOCTE#l CilI0eB, SICHO, 4T0 HANPa-
BIeEHEe DOABHIaHHA 3a00s8 B OTHONIEHMH IJIOCKOCTe!l KiuBayka Oyner
OKa3HBATh 3HAUMTEJIbHOC BJMAHKE HA XOf omepanuii. Takmm oGpasom,
IpH OPOEKTUPOBAHAMW IEPBOHAYAJNBHHX NJIAHOB HOBHX TOPHHX pabor
JOJ;KHOE BHUMAaHHe J0JUKHO OBITH y/eJeHO BOIPOCY YCTAHOBJIEHHS He-
00XOIMMOCTA B HArHETAHUHU BOMH.

Xora cmoco6 marmeTaHus BOJH Goiee mexecooGpasHO NPHMEHATH
B CHCTEeMe paspaboTKM JaBaMH, 4eM IIPM METOJaX BHCOKOMEXaHH3WPO-
BAHHOX BHIEMKH B KaMepHO-CT0JiGOBOA cmcTeMe pa3paboTKu, UMEIOTCA
HNaHHEHE 00 yCIeIIHOM IPUMEHEHHH BTOTO CI0Cco0a IPH BHEMKE LEJTHKOB
o0paTHBIM X0[0M B yroJIbHHX ILIAcTaX ¢ COJBIIEM JaBIEHHAEM, KOTOPas
BBI3HIBAET DPAa3JaBAMBAHME IEJMKOB M MOKET CIOCOOCTBOBATH 9dpesMmep-
HOMY IBIe00Pa30BaHMI0, eciiv pa3paboTHy BecTr OGHYHEIME METOHAMM.

Pe3ynpTaTH HArHeTaHHWs BOIH IOKA3aJH IEJIeco000PasHOCTH IpHMe-
HEHHS 3TOT0 CH0CO0a B M3BECTHHIX YCIOBHAX TOPHHX PaboT, XOTA B KaK-
JOM OTHENBHOM ciaydae 4acTo Tpedyercs 0coGblid mMOAXO0 K ero IpuMeHe-
HHP. [lepCHeRTHBE ero JajbHeHmEro PasBUTHA CAeyeT YCTaHABIUBATH
AKCHePUMEHTAJIBHEBIM IIyTeM, HapsAAy ¢ uaydeHueM sQdeKra NaBiIeHUs
BOJIKl, CKOPOCTH M HPOROJIKUTEIHHOCTH IOXaYN BOAB M cmocoba Gype-
HHEA C TeM, YTOOH JIOCTWYH OUTHMAJIHHHEX PE3yJIbTATOB.
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Harneranne Bojbl B JIHAHHBIX 3a00AX

Pacnorosxcenue cksancun

OGHYALIM METOOM C4HuTaercA OypeHme CKBa)kuH B 3a00H mapai-
JeALHO HAUDABJACHWUIO NMOfBHranua. [pyroi cmocob, npUMeHseMHE A
HyJAbCHPYIONIEro HaTHETaHNUsA, 3aKJI0YaeTcA B Gypennd CKBaKWH mapaj-
JlenbHO JHHEME 3a60s ¥ npmbaumsutensno ma 30 cx BOEpeAH NOJOCH
yris, mojiesxkamedl BeteMKe. B ocHOBY BhGopa pacmososkeHHs GypoBHIX
CKBQ;KMH [0JDKeH OHTH IOJOKEH METOX HOCHeI0BATEIbHHYX HpuOIwusKe-
mui. Ilpu sToM ciaegyer yYUTHBATH Takue (PAKTOPH, KaK MOIHOCT,
¢msugeckme CBOJMCTBA M KPEmOCTH YTOJIBHOTO IJIACTA, HAJMYHE M DPac-
[OJIO}KEHAe MOPOJHHX IPOCIOMKOB, COCTOAHAE KPOBJIM H HOYBH ILTACTA
H, KaR y:Xe OHI0 yIOMAHYTO, JMHHIO 360 B OTHOMEHHH MJIOCKOCTEH
raEBaska. IIpz Hanmawm B 3a60e HPOCHOUKOB IMOPOIH OHHA CHYKAT IIpe-
UATCTBEEM [JA DPACOPOCTPAHEHWs BONH, W B TOM CIyYae CKBAYKWHEL
FOJKHH OYPHTHCSA HAKJIOHHO TaKAM oGpa3oM, 9To0H Hepecedb BCE CIOHM
YIIs; eCIH 5TO HEBOBMOKHO, TO BOJA JOJKHA HATHETATHCA B RAMIHIA
CIOR YIS OTAENbHO IPH PACHOJOKEHAH GYPOBHX CKBA)KHH YCTYHAME
Ha pasawmdgaoil BeCOTe 3a60a. Ha ropusonTanbEHIX H HOJOrEMX miacrax
OpA OTCYTCTBHH IOPOJHHX HPOCIOHKOB CKBAasKUHH MOJGKHH pacuojia-
raThCd B BepXHEH gactu 320608 ¢ TeM, 9TOGH MOBHICHTH HACHIIEHHOCTH
BOMOK TOr0 Yriifg, KOTOPHH OygeT magaTh HOCHENHUM IPH LOTPY3Ke,
YIETHBAs CUNY TAKECTH, KOTOpas LIOMOTAET BOAEe CTeKarh Ha HOYBY.
Bo Bcex cayuasx meo6xommMo ¢ GONBIMON TIATENBHOCTHIO CIAETATH 3a
TeM, 97005 CKBayKVHEI HE IPOHMKAIE B KPOBIIO WM IOYBY, 9TO MOYKET
BEI3BATh HAPYIIEHHE IEIOCTHOCTH IJIACTOB C IOCIENYIOMEMH TPyAHO-
CTAMHU B OTHONIEHMHM YIPABIEHHSA KPOBIEN.

Paccmosnue mencdy cksaxcunamu

Paccrosimrne MeRIy CKBa)KHHAMHU HYKHO BHOHpATh ¢ TaKMM pacue-
TOM, 9YTOOHL 30HEI, CMAaYWBAEMbie ABYMA CMEKHHIME CKBO)KMHAMH, He-
MHOTO IepeKpPHBAIH APYr APYra. JT0O 3aBUCHT OT COCTOAHWS HAPYMICH-
HOCTH YTJif, BHI3BAHHOTO TPEIIAHAMY W Pa3oMaMd, a TaKKe HOJOKeHuA
nuEEA 330605 B OTHOMEHWH ILIOCKOCTe#d KiamBaska. Hak mokasana mpax-
THKAa, TPaMOOBaHWE CKBAKWH MOJKET CIOCOOCTBOBATH YMEHBIIEHHIO BO3-
MO;KHOCTH TIPOHAKHUBEHHS BOAH M3 COCEAHHX CKBaKAH. B HeKoTOpHX
KaMeHHOYTOJbHHX 0acceiHaX PacCTOSTHHE MEKAY CKBRKHHAMH TPHHHA-
MaOT B CpelHeM oT 4,5 mo 5,5 x.

T'aybuna creasxcun

Tny6uma cksakmHE B 3a00e 3aBHCHT OT CKODOCTH ero MOABHTAHMSI;
ecnid MEKIY MABYMA NOCHENYOIYMEA IPONEeCCAMA HATHETAHASA BOMH
OPOXOAAT CIWMKOM GOJBMION HPOMEKYTOK BpeMeHH. TO 3PPeKTHBHOCTH
MepONUpHATHA B 3HAYATEJBHON Mepe CHW)Kaercsa. IIpaKTH9eCKHH OUEIT
moKasajl, 9TO Y/IOBJETBOPHUTENbHBIE PE3YJbTATH NOJIYJAlOTCA 0pH
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CKBRJKMHAX, TIyOMHA KOTOPHIX NpEeBHINaeT MOIMHOCTH mjacta Ha 20—
30 ex. OgaE U Te ’Ke CKBAYKWHBI MOT'YT MOJABHrATBHCA KaKHMA A€Hb, 9TO
COKpam@aeT KoJMJecTBO CTaKaHOB B 3aGoe.

Bypenue

Bypenme cKBaKMH, AWaMeTp KOTOPHIX OOLIIHO COCTABJIAET OKOJO
50 mm, TpeGyer HeocaabHOro BHEMaHHA; HEAb3A HNONYCKATH IpPH-
MeHeHNA H30THYTHX WK NOBPEKICHHKX GypoB, KOTOPhe MOTYT pacIIm-
PUTH CKEQKUHH M 3aTPYAHWATH BX u3onAnmo. llpaMeneHne compalbHBIX
GypoB CIOCOGCTBYeT OYNCTKe CKBAaKWH, M3 KOTOPHX Hepel HavaXioM
HaTHeTAaHMA BOAH [OJ;KHA OWITH yHajdeHa BCA OypoBasa Meioub. M3
coobpasiennii 6ops6H ¢ TBIBI0 M 00JerdeHMs OYUCTKH CKBaKMH Oype-
HEe jKejlaTe]bHO HPOM3BOAUTHL C OpOlIeHNeM, HO UpeaMepHOe IIpefBa-
pHTeIbHOE CMAYMBaHAE YIA B HEKOTODHX CIYyJagX MOKeT CO3AaTh
JONOJHATENbHLE TPYAHEOCTH B OTHOIICHHM WM30JANMA CKBakuH. OOGHTHO
IpUMeHSeTCA BpallaTelbHOe GypeHHe C IIeKTPHYeCKAM MM IHEBMATH-
9eCKHM IPHBOJIOM.

Haznemameavhas mpyba
Ona mnpexcrapiaser co0oil WpocTo JABOHHYI TPYyGy € PEe3MHOBHIMHA

IpOKJagKaMn Ha KOHIe NJA CO3JaHMA IIOTHON HOPHIOHKM B GypoBoit
cKBa;KmHe 1 ofecmedeHns momadm B Hee Bojwl (puc. 81).

Prc. 81. HarmerarenbHas Tpyba:

] — mocrylied¥e BOOBI, 2 — PYKOATKa JJIA 3aTBOpAa, 3 — rasoBas pesbba; 4 — ynaorT-
HAKNKE DPEe3UHOBBIE KOJIbOA

Brirg paspaGoraHH pasandHNE THIOH H30JIMPYIONINX YCTPOMCTB,
npecTaBAAKMEX co00ii pesnHoBbie MAKGH HiIM MYPTH, KOTOPHE MOTYT
PaCIUPATHCA, TPHKAMAACH K CTeHKAM CKBa;KMHBI, KOIJa HapysKHAsS
Tpyba HaxomuTcsa B BYSKEHUH N0 OTHOWIEHWIO K BHYTPeHHe#d TpyGe.
CymecTBYOT BapHAHTHL STHX YCTPOMCTB ¢ Bpam(aeMbM BPYIHYI0 BHHTO-
BHIM 3aTBOPOM W € 3aTBOPOM, IPHMBOJIVMEIM B JeHCTBHEe I€PENATOTHHIM
MeXaHHM3MOM C PHYAroM u KylaxoM. VMeercsa ruppaBiddecKuil 3aTBOD,
o0MafalomuA TeM OPeMMYIecTBOM, 9T0 OH JejaeTca 0oJiee IJIOTHRIM
IO Mepe IOBHINEHWA RABJIEHHA BOJH; OH HPUBOAMUTCA B JeHCTBHE Ha-
BJEHHEM BOALI HA DOPHIEHD, HAXOAAMMIICH B NIPACOEAUHEHHOM K HAPY:K-
HO#l Tpyfe muiMHApe, CJIEMCTBHEM UeTO ABJIACTCH PAaCHINpeHHe Pe3HHO-
BOT'O VILIOTHEHHA.
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Pacnosoxcenue ynaomusiowur ycmpoiicme

Jlyame Bcero ynioTHAKIMHAE YCTPOUCTBAa pacUmojiarath B CKBAKHHE
Ha MAHUMAJILHOH IJyOMHE, MO3BOJAIOME:R NpPOW3BONHTH HaTHETaHHe
TpeGyeMoro KoimduecTBa Boak Oes BuiOpoca ee m3 3abosa. TmareabHsix
BHIGOD BTOr0 MECTOPACIOJIO0KEHAS HO3BOJAAET 00XOAUTECA MHHAMAIbHEIM
JaBleAWeM HarHeTaeMo#l BOJH, UTO OCOGEHHO KeJaTelIbHO B ILIACTAX,
B KOTODHX BOJla MMeeT TEH[EHIWI0 LPOHWKATh B KPOBIK WIN IOYBY.
B wMensnerHO mnopBHraeMeix 3a6ogX YNNOTHEHHE [OJKHO HAXOTUTHCA
Ha HapmMeHBIIeH IO BO3BMOKHOCTH TJAyOuHE ¢ TeM, 9ToOH HaTh Boge
BO3MOKHOCTh NPOHMKHYTb B 30HY pPACTPeCKMBAaHUA ILIACTa Cpasy mo-
sanm 3abos, rae obpasyercsa Goubime Bcero unu. B Gonee OncTpo mopn-
BuraeMnix 3a6osx sTa 30Ha OGHYHO 3aXBAaTHIBAETCS NPEAHIYM¥M Ha-
THeTaHHeM BOAB. B o0muX dYepraX HaWMAYILIHM PACIOJOKEHHEM JIiIA
H30JHPYIOMEro YINIOTHEHHA ABIgeTcA IaybuHa OoKoxo H0 cm.

ITodana a0dw

BakapM (aKTOpOM ABJAETCA HOxada BORH, KoTopasa Tpebyer Tma-
TeJILHOTO KOHTPOJA 3a ee JaBJeHMEM M KoJuJecTBOM. B cuay aToro
HeoOXOMMO ¥WMeTh B DPAaCHOPSAKEHHN PAaCXOlOMEp BOXHL M MaHOMETp.
Beugy BajKHOTO BHAYEHHA KOHTPOJS KOJIUYECTBA HATHETAEMON BOJHI
06a upnbopa MOMKHHL IOMEMATBCS BMeCTe B IPEJOXPAHATEIHHOM
AmuKe; Hauboxee meiecoO0pasHHEM A YKA3aHHHX Ieied ABIAETCH
pacxojoMep, KOTOPHIH OJHOBPEMEHHO S3aNMCHIBAET CKOPOCTH TEYeHHS
H oUpefielifieT KOAMIeCTBO NOJAAHHOX Boibl. /A mnpemoxXpaHeHMS ITUX
npnlopoB PEKOMEHYETCA WMCUONb30BaHHe (UMIBTPOB.

B BopMaJBHHX YCIOBHAX PAacXof BOJAH He [OJsKeH UpPEBHINATh
10 #/mur. B MArKEX WA HapymIeHBHIX YIJIAX MOYKeT BOSHHKHYTH He-
06X0HMOCTE OTPAaHHINTEH 3TOT PACXol A0 4 4/mum B faxke MeHBIIe.
CnumxoM GoABIIAag CKOPOCTh MOJKET BHI3BATH OTJAMHBAHAE YTifg OT
3a00s, TO3BOAAA BOJe HAWTH JErKHA BHXOX M He obecueudmBas JOJI-
HOTO CMavYWBaHWA OHJA B Gosee ray6okmx tpemmuax. Ecam Boma Ha-
THeTaeTCA OJNHOBPEMEHHO B [iBe U oliee CKBa)KWHH, KajKuas HaTHeTa-
TeapHAA Tpy0a MONKHA MMETH CBOH OT/AEIBHHI 3aNOPHHE KpaH ¢ TeM,
4To6H MO;KHO OHIO OfHY CKBAKHHY B3aKpHTh, He HpPEPHBag HOAAYH
BOAH K JpYyraM.

Horpebuoe paBieEMe BOjK MeHsercsi B Dimpokwx upegenax. o
MAaHHBIM Pa3HHX CTPaH BeJIWYMHA CTATAIECKOTO [aBJIEHHA JOCTHTaer
45 kI'/em®. B ycaoBuax TedeHHs BOJAH MAaKCHMAaJIbHOE NaBJeHHE COCTa-
Busano 15 kl'/cm®, Ho oOruHOe pabouee AaBiIeHHWe KoneGamoch B mpe-
nenax or 6 mo 12 xI'/em®. IpaxkTuuecknm GHIIO yCTaHOBIEHO, 49TO BOAR
HaguHAeT Tedb IMOYTH HeMe[JIeHHO HJIH, B CIyYagX BEICOKOTO HAaYaJbHOTO
conpoTuBIeHEsA, TpebyeTcd HOAJepsKEBATh B TeYeHHWE [OBOJIBHO HPO-
DOMKUTENBHOTO mepuosia (X0 15 mun) BHICOKOe cTaTMUecKoe AaBJIEHHE,
O0Ka COUpOTHBJEHMe He OyJeT NIpeofoJeHo H Boja He HAaYHET Tedb.
B sroT mepmop IpUTOK BOAH MOJKEH COCTaBAATE oT 9 mo 13 a/mumn.
Ecum Boma Hafijler Kakoi-1100 BHIXOH, TO JaBJeHRe ee ynauer [0 O09eHb
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HHU3KOTO YPOBHA; M0 NMOKa3aHWAM MaHOMETPAa MO;KHO CYAWTh O HaJM-
9UM JPYroro BEIX0J1a, HOMAMO o0HA'KeHHOH moBepxHocTH 3abosa. Ecanm
aro Oymer MMerhb MeCcTo, HaTHeTaHHE CiefyeT HEMe[JEeHHO MPeKpaTATh,
TAaK KaK HMHadYe MOI'YyT BO3HHKHYTH NOBpeKAEHUA KPOBIH HJAA TOYBHI
mjaacra.

Hcenwmameavhoe obopydosanue

Ilonesnsie CBEIEHMA O BO3MOMKHOCTH NPAKTHIECKOr0 NpPAMEHEHHA
HarHeTaHNA BOJAH B JaHHHI IUIACT MOMKHO NHOJYIHTH C TOMOILBI0 KOM-
MJIEKTa MepPeABAKHOTO UCHHITATENBHOTO 000pPYMOBAHUA, KOTOpOE MOKer
ofecneanth nopavy Bomsl A0 13 4/muk npm gaBireHHN B mpexexaax Ho
70 wl/em® Jna npoBefeHAs HCHBITAHANX [{OCTATOYHO [BYX IIOAIOTO-
BJeHHKX paGOTHNKOB, KOTOPHE MOTYT YCTAHOBHTH HamboJee palMoHAIb-
HOE pacrmoliokeHne CKBAaKHH, YCTPOUCTBO H3OMUPYIOMUX YITOTHEBHI,
JaB/ieHHe BOJAHl M T. I. ¥ ofeCHeduTh TAKHM 00pa3oM moIydeHHe MEHHOH
wHpopMauuy JUIA COCTABIEHMA HA ee OCHOBe AajbHEHAIMWX ILTaHOB Ha-
rHetTaEHA Bojel. Heo6XxogmMoe o0opyloBaHHE [OJNKHO BKJIIOYATH He-
Goanpmoit meHTPOoGe:KHEIE HacoC ¢ QUIBTPOM, PeryJanpOBOYHLINA KiamaH
v3MeHeHHA [aBIeHHs1, NPuOODH A M3MepeHWA AaBJIEHHWA I pacxona
BOJKI, BOAHOM GaK M JOCTATOTHOrO pasMepa MLIAHF BHICOKOTO HABJCHUA.

HarHeTasne BoAB! B IJIaCT NPH KaMEPHO-CTOIG0BOMH cHECTeMe pa3padoTkn

Ha ogHo#t maxrte, paspabarmBasmieit miact Ha raybwmme 500 a,
NpaKTHKOBaJoch Oyperue mecTH CKBaKuH rayOmuoil mo 40 » B kKaMepe
Me/RIY ABYMsA COCeTHAMHM IeJMKaMu. PasMepH KOTOPHX B JAHHOM CJLY-
qae cocrasagau 60 X 50 ». CkBauMHH GypaauCH OSHAM KOMILIEKTOM
OypoBoro obopvioBaHHA OHICTPO, IIOCAETOBATENBHO, IO TPH B KA KIOM
HeTMKe W TaKEM o0pasoM NpONecc HarHEeTAaHUS BOJH B ILIACT HE OTCTA-
BaJ OT OHCTPOro MOMABUTAHMA, WMEBIIEr0 MecTO NPH JaHHOU cHcTeMe
pa3paboTKm.

Harseranne BOMBI noj BLICOKMM RaBIcHHEM

BaaronpmATHBE pe3ylbTATH, AOCTHUTHYTHE NPU HATHETAHUW BOAKI
107, OTHOCHTEJIbHO HHM3KUM [aBIeHWEM, NPHBEIM K MOCTAHOBKE ONBITOB
N0 UCTOJB30BAHNIO BOAK B YrOIBHOM MacCHBe H0fi 3HAYUTeNdbHO Golee
BBICOKMM JaBjeHUeM. OJTHM IIyTeM JOCTHTaNHCL:

BO3MOJKHOCTb YJAaBJIMBAHHUA OHJIA B KPeOKAX Yrifgx;

BO3MOJKHOCTh Pa3pHIXJEHNS TaKHAX yriaeil ¢ oOJerdeHAeM BBIEMKH
npd 3HAYATENHHO MeHbImeM o0beMe B3pHIBHBIX pafoT, a B HEKOTOPHIX
ciiygasax BooGme Ge3 B3pHIBAHWA MINYPOB.

IIpm aroM Merofie HarHeTaHWe BOJHI MOYKHO MPOH3BOAUTH B GOJILIIUH-
CTBe ILIACTOB, BKJIOUAA [[ayKe TOHKHE IIOPOJHBIe IPOCIONKH, ¢ yMeHbIIe-
HueM ofpasoBanus rouxopucnepcHo# moum o 80%. Bopna marmeraercsa
B ILIAaCT BCHOMOTATeNBHHIMH HacocaMu mon pasiaenueM 420 wl'/cm?,
OOBIYHO OMHOBPEMEHHO B HECKOJBKHX MecTaX, 910 Tpebyer Hamudus
cooTBercTBYOmE BomonpoBomHoit cern (pme. 82). Cksamxumput Gypar
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Ha raybmay 10 40 », U BargerareabHaA TPyGa BBOOUTCA J10 THA CKBAKHHE
¢ HCIOOJb30BAHWEM TIHIPO3aTBOPA.

Bypenmio cKBa;KkuH (I HATHeTAHUA BOMHL CIElyeT YACHATH CEphes-
Hoe BHuMammne. OHH [OJHHBL pacnmojaratrhkesa depes 40 » Bpoan 3abos,
napajienbHo KpoBjde M IoYBe I1acTa M 06bIYHO HEMHOTO BN CpefHeil
BLICOTH 32005, X0TA Ha HX pPacloJiO’KeHHme OYNYT OKA3HBATh BJINSHHAE
pasaMYHHEE CIOHM YIJs M MOPOKHBIC IPOCHORKH, eCAH TaKOBHE MMEIOTCH.
Hdast ynobersa HaGIIO[eHMs HACOC JOJKeH OHTH YCTAHOBJEH IO BO3-
MO/KHOCTH 6ausko K 3a6010, a TPyGOUPOBOJ BHCOKOro gaBienus oGopy-

s

7.

Pac. 82. VYcrpoiicTBO Ansl OJHOBPEMEHHOI'O HAaTHETaHHA
BOAH B HECKOJNBKMX MECTaX YrOABHOTO 3abod:

1 — pmyps, npoGypeHdble O NOABUrannw 3a6odA; 2 — YrodbHLM

3a00i; 3 — NpegoXPaHMTENbHHNR HKIANaH, 4 — pacxonoMeTp M

MAaHOMETP; § — 3anOpHHI KiIanaH, 6 — OIaHET BBICOKOTO JaBie-
HHA; 7 — MAHOMETp; & -— HacoC

TOBAaH BAlOPHHIM ¥ OPEXOXPAHITEJBHHIM KIANAHAMU, MAaHOMETPOM H
pacxofoMepoM. Bee coeuHeHWsA JONKHH Hafe’KHO BHIJEP/KUBATH BHI-
COKHMe [aBJeHNA, a IPH Hofade BOAH MOJ BEICOKUM JaBJeHWeM Heo0-
XOIHMO HEpPCOHAJ YHAIMTH ¢ IMHWM CKBa;KmH. llocie HarHeTaHHs BOMH
u3 326058 CKBayKUH HY;KHO orOMparh mpoOsl GYypoBo#l Meixoudm [js aHa-
IM3a M OUpele]eHHsA COAEp:KaHNA BIATH.

Hapsop m ragpm

BecbMa BajKHBIMA IPEANIOCHIIKAMH YCHEIIHOIO NpHMeHeHWA HarHe-
TaHWA BOABI SBASIOTCA TIIATENbHHIN KOHTPOJIH W HAJHIHEe XOPOIMO moj-
rotopiaeHHsX KajapoB. CoemmanpsHOo [Ais 31oil paGoTHl MOMKHEL OHITH
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TIOATOTOBJIGHL! OpuUrajfbi M3 [ByX WJIH Tpex FeJoBeK; BHIOHDATH JT0feil
HY/KHO U3 YNCJA ONLITHEIX TOPHOPa00YAX, OT KOTOPHIX MOMKHO OKHAATH
NMPaBUJIBLHOTO PACHOJNO;KEHHSA CKBAaKAH M JOJKHOTO KOHTPOJA 3a HPO-
1ecCoM HarHeTaHHMA Bojb. BaskHo TakK:Ke, 4roGH 00BeM paboT, BHIOJI-
HAEMHX ofHo#l Gpurapgoil, Ouln orpaHW9YeH paMKaM# (AKTHICCKH BO3-
MOKHOT'O MX BHIOJHEeRUA I KOHTpous. IloBceHEBHO HYKHO IIPOA3BOUTH
or6op mpob mELIM ¢ TeM, YTO0H OIpefeNsTh CTENEeHb ee NOJABICHH, A
TaKKe NOAAepPAKHBATh WIH YJIYYImarh 3PQEeKTHBHOCTD COOTBETCTBYIOMIUX
MepoupHATHH.

Heob6xoiMo MMeTh pe3epBHEE KafpH NOJTOTOBIEHHKIX I, 91005
B Cily4ae OTCYTCTBUA 10 KAaKAM-Iu0o npudnHaM WIeHOB Opurajsl HarHe-
TaHHe BOAH HE TIPEKpallajoch; HeoOXOHNMO BCEMH BO3MORHHIMH Cpel-
crBaMu ofecmeunBaTh HOJJep;kaHAe HempepeHBHoCTH mpomecca. [locae
JAUTENbHOH OCTaHOBKM moTpebyercs HECKOABKO AHEH AJNA TOTO. YTOGH
BOCCTAHOBHTL B 3a00€ YCIOBHA HOPMAJIbHOH BJAMKHOCTH.

Heo6xoquMo BecTH Tlfate bHBIE 3aMUCH 0 KOJUYeCTBe MPobypeHHbIX
CKBaJKHH, 1IX pacmnojioskeHnu B 3a0oe M 000 BCeX IHPOYHX OTHOCAIMXCS
K mpoueccy pgeransx. JlaHHBE peryJspHBIX OBIEBHX CHEMOK CpPABHI-
BAIOTCA C 9TUMH 3ANUCAMH H B CAyJae HeoOXOMMMOCTH IPHHUMAIOTCH
MepH [0 HoJjepsKaHii TPeGyoIeroca ypoBHA 3aNbUICHHOCTH.

3AMEHNTEJIN B3PBIBHBIX PABOT

B 10 BpeMs Kak B mpakTIiKe pa3paloTKM KpemKHX TOPHBIX [0PO]T
B3pHBHAA 0T00IIKA TOKa elle He HMeeT CONePHUKOB, B YTOJBHBIX IIaX-
Tax 3a HOCJEIHHMe TOAbl JOCTHTHYT 3HAYMTENBHLIA IPOrpecc B Jeie OC-
BOGHHA JPYrUX TeXHWYECKHUX IPHEMOB W CPENCTB AJA OTOOMKHM yris.
9TH CcpejacTBa BO MHOTOM COfeicTBYIOT Oe3omacHocTH pabor, uacTto
OKa3LIBAIOTCHA BHTONHHMA ¢ OPOW3BOJACTBEHHOM TOUKH 3peHHs, He obpa-
3yIOT BpPeJHHIX ra3oB M CHW/KAIOT UIeobpaszoBaHde.

BoapmmAECTBO 9TMX CPEACTB OCHOBAHO HAa NpHHIMIE 00pasoBaHMA
JAaBJEHHSA Ta3oB B CTANbHOR Tpybe, CKOHCTPYyHpOBaHHOM TakiM obpa-
30M, 4TO OHA [IOIyCKaeT MIHOBeHHOE PAacHpOCTPAaHEHHEe [AaBJEHIHs BHYT-
pu OypoBo#l CKBa:KuHbL. B pesysbrate OTHOCHTENBHO IIOCTEIIEHHOTO
HapacTaHMA NABJEHIISA I'a30B — [0 CPABHEHHIO CO B3pHIBAaHAEM — YTOJIb
XOpOMO Pas3pHIXIsercs, B CILIYy 9ero IPOMCXOIIT MeHbIIee HblIe0dpa-
30BaHAEe M MOBHIMAETCH [OJSA KPYOHHIX (pakiui orGusaeMoro yris.
MHorue 13 9THX CpeAcTB 0eCIIaMEHHOro B3PLIBAHAA AOYCKAIOT pery-
JMpoBaHHE [AaBIEHUSA Ta30B B COOTBETCTBHH C MECTHBIMH YCJOBHAMM;
3Ta XapakrepHas OCOOEHHOCTh HOpPH HPABHJIBHOM €€ HCIIOJIb30BaHHHM B
GonbImoil Mepe MoKeT CHOCOGCTBOBATH CHIKEHHIO OhIIeo0pasoBaHMsi
npu orboiike.

YraszaHHEIE CpefcTBA MMEIOT 0c000 BaskHOe BHAYCHME [JIA TeX IaxT,
rae po0b9a yria OCYHIeCTBJIAETCHA CHCTEeMaTHYeCKH PEe3aHMEeM M B3pHIBa-
HHEM NINYPoB. B M3BeCTHHIX YCIOBMAX OTH CPEECTBA MOTYT IPHMEHATH-
Cs | A oTOOMKE TOPHHX MOPOJI, TaK jKe Kak ¥ Ais yriasa. Eime ogmmM
0oaBIMINM HMX OPEUMYIISCTBOM, HApAAy ¢ YMeHBIIEHWEM KOJMYecTBA
B3BENIEHHO NBLIM, ABIAETCA IOJHOE OTCYTCTBUE OTMACHHIX HPOAYKTOB
CTOpaHMA.
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I'raBHBIMEH #3 CYMEeCTBYIOIMX CpeJcTB 0(eCIIaMeHHOTO B3PHLIBAHMS
ABIAIOTCHA: (KAPJOKCY; (IPAOKCY HIU (IPMCTPOHT»; (THLPOKCH; (KeMe-
KO/ ¥ FTHIPABIHIECKNE YCTPOUCTBA IIA OTOOMKH YTIA.

Han6osbiee pacupocTpaHemme MNOAYyIHAHW KapaoKC II IpHoOKC.

Kapgoxke

Happoke Ovi1 mepBeIM B Ymcie cnoco0oB, pa3paGoTaHHHIX AJdA OF-
Qoiiku yrig Ge3 WpHMeHEHUs B3pHBYATHX Beniects. [Ipm sToM cmocole
NCOOIB3YeTcA YIJIeKUCIOTa, KOTOPAasA B CTaNbHOI TpyOe HOJ JaBieHAeM
oxono 140 kl'/cm® npespamaerca B skmAKocTh. Ilpm HarpeBaHum ee
BHIle KPUTHIECKOil TeMuepatypsl, mpmbamaureabHo go 31° C, oHa
iepexonuT B radoobpasnHoe cocrosmne. B pesyabrate GeiCTPOTO MOBHI-

0

Y

Pnc. 83. IlatpoH xapgokc:

7 — 3a;KUraTeJbHAA TOJIOBKA; 2 -— IPUCOeIUHEHIE K OTHENMPOBONAHOMY HIHYDY; 3 — TPYGONpoBOX

[UIA YIJIEKHCJIOrO0 rasza; 4 -— HHMOMADYVIOUWMN NaTPoH, § — 3aPA]l rasa; 6 — YIVIEKUCIWH Ta3,

RATNOJHUBIING 1IATPOH; 7 — CPE3HOU NUCK; 8 — OTBEPCTHA JIA BHIXONA YIJIEKHCJIOro rasa; 9 —
pacwupsAmueca IUIamKy; 10 — paspAnHad TOJIOBKa; 11 — OWINHAD [ATPOHA

eHAA aBieHnsa JefopMApyercs CpesHoil JUCK, BHIOYCKAsA Fa3 B OINYP
Yepe3 CHEI{HAJbHLIE OTBEPCTHSI BO B3PHIBHOM TOJIOBKE M CO3TAaBasg CUIY
B3priBa. JlaBiieHHNe NPHBOXHT B /ediCTBHME [Be yAepiKHBalomue co0agxm
Ha KOHIle TAaTPOHA, B3aKHMasA ero B CKBa)KUHE.

ITaTpoHE, KoTOpHE HANOJIHAKTCA C MOMOMBIO CIEHNHAIBPHOFO KOM-
mnpeccopa, HaXORAMErocs B OA36MHOM BrpaGoTKe MIM HA IOBEPXHOCTH,
M3TOTOBIAIOTCSA pa3iIMYHBIX pasMepoB H3 CHENHAANBHOA CTanu; OHA
COCTOAT U3 IHAWHAPA, B3PHBHON N paspsjHoil TomoBoK. Toammua cre-
HOK maTpoHa cocrasiser oT 6 mo 10 xx B COOTBETCTBHH C €0 Pa3MEPOM.
(Tarporsr narorosasawrcs emrocrsio or 0,11 mo 2,80 ke xmpxoit yrie-
KucsoThl (puc. 83).

I{eaTpasbEass 9aCTh NATPOHA CBUHYMBAETCH C KOHHEBHIMA CEKIIWAME
NOCPeiCTBOM CHEeNUANBHON Tra30HENPOHANAeMOl pesbOH.

B3aprBHAs rosoBKa obGopyjnoBaHa KJIANAHOM I BOYCKA yIJIEKA-
CJHOTH W JBYMA MeTAJUIAYeCKMMH BTYJIKaMM [JA COe[UHeHWH.

Ha paspapgHO# roJIOBKe WMeEIOTCH HIMPOKHE OTBEPCTHA AJA BHIOYCKA
YIJAEKHCIOTH TOCHe B3PHBA; KOHCTPYKLUA 9ITOrO YCTpoiCTBA MEHsA-
€TCA B 3aBHCHMOCTH OT BHIOJNHEHHS B3DHBHOHE roxosku. HeKoTopsie
CHOeNNAJTACTH-B3PHBHUKYA IIPE/UOYUTAIOT IpUMEHeHIHe paspsfHEX To-
I0BOK 0e3 yjepKUBAOMEX Ccobavex.

HarpeBateas npepcraBiger co0oil KapToHHYI TpyOXy, HamoJHeH-
AyI0 CMeChI0 Pa3JHYHHIX XIMHYECKIX BemEecrB. TpyGKa B3axphniTa
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JIePeBAHHBIM TAMOOHOM, Yepes KOTODPHIi NPONYIIEH OiH M3 IPOBOMOB
K B3psBaTento. Bropodi mpoBox mpoXomuT MEKAY AEPEBAHHHM TaMIO-
HOM M KapTOHHOH TPyOKOH M OPWCOENMHHETCA K CTAJIBHOMY MNATPOHY
IOCPeJCTBOM HACa}KeHHOTO MEeJHOTO0 KOJbIA.

ITatpor B3pHBaerca 3aeKTPHIECKEM TOKOM, C IpeBpAaImeHHEM XUMH-
YeCKOMl CMecH B HarpeBarese B ra3oo0pa3Hoe COCTOAHWE M CO3AHHEM
B DATpPOHEe MTHOBEHHOro HaBiaeHus umopsapka 2200 am.

Jpmoxe

Bo03MO0:KHOCTh MCIOAB30BAHUA CHRATOTO BO3AYXa A OTOOMKH MCKO-
naeMurx Gslia npenMeroM uswicKaHuil eme B 1899 r., Korma nposogmance
nepBble ONBITH. JTH PaHHIE DONBITKI ORUIM DpeKpalleHst u3-3a coolpa-
JREHHIl JKOHOMHYECKOT0 NOpALKA.

B Gosnee mosjgame rofpl ycHeIIHOE IPAMEHEHNE NATPOHOB KapaoKe
HNOCHAYKIIO CTHMYJIOM [AA BO300OHOBIEHWA HONBITOK MCIOJIb30BaHWA
CIRaTOTO BOBAYXA, B PE3yJbTaTe KOTOPHX W OBUI CO3JaH UATPOH JPIAOKC.
ITpumenenne 3toro marpoHa B IIMPOKUX MaclITabax Hadajloch B AMe-
pHKe, KaK caeficTBHe TpeGoBaHWMI ToCyJapCTBEHHOr0 3aKOHOZATENbCTBA
B OTHOIIIEHHY B3PHBHLIX pador, a B IOCHeAyIONuAe TOAK PAaCIpOCTpaHU-
Jock B AHrIMH M CTpPaHAX KOHTHHEHTaAbHOX EBpomnsr

ITockoabKY B 3TOM Cly9ae He BO3HMKAIOT XHMHYECKHE HPOIECCH
X OTCYTCTBYeT HCKpooOpasoBaHMe, MaHHEI crocol sBiasercsa Oesomac-
HBIM [[asKe HpU HaAndnu B arMocdepe pyfHUUHOTO rasa. Bosnyx, cixarsiit
npnbausnrenasso o 800 am ¢ DoMompbi0 MHOTOCTYHEHYAaTOTO KOMIIpec-
copa, YCTaHOBJEHHOT0 B TOJA3eMHON BHPabOTKe MIM HA IOBEPXHOCTH,
9epe3 CHCTeMy CIENMAJBHHIX TpPyOonpoBofoB mofaerca K pabogemy
3a6o0. Ilpu Goasmoii mporssxeHEOCTH TpPyGompoBonoB TpeGyercs pe-
3epByap /I HAKOIUIGHUA HOCTATOYHOTO KOJMYECTBA C3KATOTO BO3[yXa
NJs B3PHBAHHA.

CyumiecTByIOT HATPOHH PAa3JWIHBIX KOHCTPYKIHA: C 3aTBOPOM, OCY-
H(ECTBJIAEMBIM OCPEACTBOM HOPINHEA (IPH YAEePKUBAHUYA 3aTBOPA CPE3HBIM
mTa@TOM, KOTOPHH paspymaercs OpHW 3aJaHHOM NaBJeHHH), CO Cpe3-
HBIMH HaKJIajgKkaMe mwim puckaMmu (pme. 8%).

ITatpor moMmemaercs B CKBajKWMHY M 3aTeM ¢ §e30macHOTO paccTos-
HHs OTKpHBaeTcs BIYCKHOM KJamaH A Bo3nyxa. Horpa naBieHme
FMOCTHTHeT 3aJaHHOA BeJwdwAnl, npubiamsmrensHo 770 am, paspyma-
eTCs CpesHas HAKJa[Ka MM JAHCK W MTHOBEHHO OCBOOOMKJAIOTCA BHI-
XJONHEE OTBePCTUA B 3ajHell JacTm maTpoHa. BosHmKalomee B3PHBO-
nopoGHOe paciimpeHwe Bosgyxa or6mBaer yroab. Ilatpon, TakmM obpa-
30M, 3apAMaeTCsA TOJBKO II0CJIE BBENEHAS €ro B CKBAKUHY.

I'mgpoxc

B ruppoxce BMECTO SKHUAKOH YTJEKHWCIOTH NCIOAB3YETCA IO-
POIIOK, IPeICTABIAIONMMI o060l CMech a30THOKMCIOLO HATPHA H XJO-
pHCTOrO aMMOHHA, KOTopasd IpH HArpeBaHAH obpadyer moBapeHHYIO
COJIb C BHIJEJNEHIEeM IapoB M asora. lIpemmymecrBoM 3Toro cmocoba
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Puc. 84. ilatpon apporc:

@ — C Hopiyes; 6 — CO CPe3HbIM JUCKOM; I — NOPIEHb; 2 — CPe3Hoi WTupT; 3 — cpesHad raflka; 4 — 3aTBop; & — CPE3HOE KOABLO,
6 — CpC3HOH THMCK



HY)KHO CYATaTh OTCYTCTBEE HANO0OHOCTH B JOPOTOCTOAMEH YCTAHOBKE
IJs 3apssKaHMA NATPOHOB. B ofHoN m3 Mopmdukamuit cmocoba mpmme-
HeHNA NaTPOHOB THMAPOKC HCIOJb3yeTcd IOJyCTalHOHADHEIA BoOCILIA-
MeHHTeJIb B IMJIMHADE IATPOHA, ITO YCTPAHAET M3BECTHHE HETOCTATKH,
CBOWCTBEHHGIE IEPBOHAYANBHOMY THNY BOCIJIAMEHHUTENs, KOTODHIA OBLI
He OesomaceH /JIA NPUMEHEHNA B YCJIOBHAX HAJINYMA rasa B IaXTHOH
aT™ocdepe.

Kemaxon

dror cmocob MMeeT CXOACTBO €O €Moco6OM THAPOKC, HOCKOJBKY
B [aHHOM CiIydYae TaKKe NCHOJB3YeTCd CMeCh XAMHYECKUX BEHM[ECTB,
NpU JIeKTPOHATPEBe KOTOPOA NPOMCXONMT peaKkuus ¢ oOpasoBaHmeM
ra30B M pa3pymieEMeM Cpe3Horo gucka. llpm aToM cmocobGe obpasywoTes
nasaeamsa ot 1250 go 1550 ®I'/cm® B 3aBUCHMOCTH OT TOJIWHEL CPe3-
HOTO AucKa. IlpuMeReHwe 3TOoro cmocoba B IDaXTaX IpH HAJINYAHM Tasa
paspemraercs He Be3fie.

I'mppasindeckne ycTpoicTBa NIA OTOOHKH yrasa

B pesynsTaTe DpoBefleHHHIX paHee ONBITOB II0 TPHMEHEHUIO BOJHI
IOJ JaBJIEHHEM HEIOCPeJCTBeHHO B OYypOBHIX CKBaJKHHAX OBJIA CKOH-
CTPYUpPOBAaHH JBa yCTpOHCTBa, Hamle[iline IpWMeHeHWEe B YrOJBHHIX
maxTax.

YerpoiicTBO TyJNAMK AJAS TUAPABANYECKOX OTGOMKH YTIA COCTOHT
W3 MAIAHAPHIECKON CTAJBHOH FMIB3H C TeJeCKONMIeCKUMH IOPIIHAMH,
IPUBOSUMEIMA B fieficTBHe NaBJIc¢HUEM BOAH B HANpaBJICHWH HOJ IPAMEIM
yriaoM k ocd ruib3el. HebGonxpmoit Hacoc, 00CIy:KMBaeMHi BpPYIHYIO
MIA ¢ MeXaHMYeCKUM OPHBOJOM, CO3[aeT HeoOXoquMoe [faBieHHAe BOXHL,
nprEIeM K Of(HOMY HAaCOCY MO3KeT OHITH HOJKII0I€HO HECKOJIbKO YCTAHOBOK.

Bropoe ycTpoHCTBO COCTOMT M3 METAJINIECKON TPYOH, IOMENIeHHOM
B 000/I0YKy M3 IOJATIMBOrO MaTepuaia, Hanpnmep m3 pesuHn. Cpej-
CTBAMH, CO3JAIOMAMA JaBleHde, MOTyT OHTH BOJA WJIM Ta3; HpAMEHS-
eMoe nasiaenme mocturaer 100 xI'/cm? m Bo MHOrHMX CcayYasx CYATAETCHA
HAOCTATOYHHIM i OTOOHKA yris.

MexaauyecKoe OTKAaJHBAHHAE NPENCTABISAET OTHOCHTEJNBHO MeJJIeH-
HHI nponece oTGoiKy yris w He HAIJIO MVPOKOro NPHMEHEHNA; HCIONb-
30BaHME ero OTPaHMIMBAETCA OCOOHMHA BHAAMM IJTACTOB HJH IPONJIACT-
KOB € XOpOmO pa3BUTOH CHCTEMOH INIocKocTed KiamBaska. G ToUKHm
speHnsaA GopbOH € NBIBI0 MHOrOe TOBOPHT B HOJNB3y AAHHOTO MeTOHa,
TIOCKOJBKY 0pH MeJJIeHHOM OTKaJLBaHHHM 00pasyercss SHAYHTENBHO
MeHbIe IEJIA, 9eM NPH B3PHBAX GOJBIION MOIIHOCTH.

KomGnanpoBasHbIii cnocod B3phiBaHus ¥ HArHETaHHA BOXBI A OTOOMHKH
yras

Eciu B ckBa)KWHe, HaNOJHEHHOH BOJOH B pe3yibTare HaTHeTaHWs
€e BO BCe TPEN[UHHI W W3JIOMH, CO3[aTh BHE3aHHO BEICOKOE JaBJEHHE,
TO CleiCTBHEM 3TOr0 ABUTCS pACINpEeHWe M PACIHPOCTPAHEHHE TAKUX
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W3T0MOB M BO3HANKHOBEHHE YCJOBHI, CHIJKAOMHX KPEmoCTh YTOJBHOTC
MaccuBa [0 COCTOAHMH, Korga OyneT Bo3Mo’KHA ero Jerxkas BbleMKa.
Heo0xoquMEIiT 1A BOZHNKHOBEHAS BRICOKOTO AABJICHHA HMIYIBC MOKET
OHTHP CO37aH IIyTeM B3pHIBaHWA HEGONBIIOTO 3apAfga B3PHIBIATHX
BeIIeCTB B CKBAa)KMHE, HOIBePrIIeiicA HaTHeTaHMWIO BOXH. Cpeln mepBHX
HKCUEPUMEHTOB B 3TOM HampasjeRnu Obuim onniTe [lemMensaasa B Beabrumn,
KOTOpHIe OH WPOBOAWJI ¢ HeDOJMbIIMMH 3apaaMu B3PHBUATHIX BENIECTB
B Ka4eCTBe ABWKYINEHCA CMJIK Hpy OOLITHOM MeTofe HarHeTaHNA BOJIHL.

IIpuMeneHe 3THX TeXHAYECKUX ITPHEMOB [{aeT U3BeCTHLIE IpenMyine-
CTBa: HapaAy ¢ yMeHblIeHHeM KOJHYECTBA B3BelIeHHOH IbiTm, 4TO
oOH9HO BCeT[ia HOCTHraeTCs NpM HATHETAHHE BOJLI, B JAHHOM CIyiae
3amOJHAIOTCA BOJMOE BCe M3JIOMBI M ILIOCKOCTH KJIHUBA;Ka, KOTOPHE MOTYT
cojepKarb PYJHHYHBIA Ta3, M TaKuM o0pa3oM yMeHBNIAETCA omac-
HOCTH B3priBa. KoangectBo 00pasyomeiica 1pu 9TOM HBLIH, €CTeCTBEHHO,
MeHbIle, YeM OpH OOBIYHOM B3PHBAHMM MIIYPOB, 9TO OOBACHAETCA KAK
IPUCYTCTBMEM BOJIHI, TaK M HE3HAUYHTENBHOH BelWd4MHOM Tpebylomerocs
B 2TOM cxaydae sapsama. llosmoe ommcanme atoro cmocofa jaHO B riaBe
VIII.



r’TABA X

TPAHCIIOPT [IOJIE3HBIX MCKOIMAEMBIX H IIOPOJ

TpaHcnopT mOJ€3HHX HCKOMAEMBIX ¥ NOPOJALI B IHAaXTe OXBarniBaer
NOrpy3Ky, KoTropas uMeer Mecto B 3a6oe m npm3aGoidlHOM IpocTpaH-
CTBe. It BCAKOTO POAA TepeMemeHtss oTOHTOR MopoAb HJIN HCKOMaeMoro
OT MecTa MOIPY3KH 710 BHIAATH HX HA 3€MHYIO II0OBEPXHOCTD, 32 HCK.TIOUe-
HUEM OIepANHil, BHIOJHAEMbX MAIIHHAMU B MeXaHUSIPOBAHHKIX YTOJNb-
HeIX 3ab6osax. B sroil raaBe OyAyT paccMaTpuBaThCA BCe OHEPALMH IO
nepementeAnio, ybopke u T. m. yrias uau ropsoii mopoan. Byper pac-
CMOTPEHO mepeMelieHHe HCKONAeMOro ¢ OJHOTO TOPH30HTA Ha APVToil
HJII ¢ OIHOTO BWAAa TPAHCIIOPTAa Ha JAPYyToH, a TaKse HojlbeM YTJA HIH
mopoJin B BaroHeTKax HJIH CKWIIaX.

HOprBKa NPON3BOAHTCA BPVUHYIO W MallliHaMil; XOTA CYIeCT-
ByeT CTpeMIeHlle 3aMeHITh PYyYHOH TPy} DpPH NOrpy3Ke MamuHAMIL,
OJHAKO 3HaunTeAbHas 4acCThb l"()pHOIuI TOPOALI 1M YyIjada B IMI4XTAaX mepe-
MelaeTcs efle BPYYHYIO.

IHocTHTHYTHH B YroJbHOW APOMBINIJIEHHOCTI YPOBEHb MEXAHN3AIUH
THIATEABHO 13YYAJCA JUIA BHIABJICHNAS BOBMO/RHOCTEH NPHMEHEHWA pas-
paGoTAHHBIX METOJ0B MeXAaHM3AalMH HAa TOPHODVIHBIX NPefmpusTHsaX.

Yrons HAN HOpPoAa MOTYT BLIBO3HTHCHA 13 3a00s HETOCPEACTBEHHO
K HIAXTHOMY CTBONY B BarOHETKaX TN TONABATHCA K MECTY HaBalIKm
KOoHBeilepaMu, dYepe3 ONpOKIAnBaTedn uayn pvaocnycky. Ha kpyTsx
II;TacTax HCIOJAb3Vercda CRH.JIa TAMeCTH IMyTeM ‘VCTpOI‘fICTBa JHHIH pemTa—
KOB HJIH IPOMC;KYTOUHBIX PYJOCTYCKOB. 10 KOTOPBIM HCKONAEMOe MOIKeT
TMOCTyNATh Ha TJIABHLIH OTKATOYHBIH Topn3oHT. (OTKAaTKa TPOHCXOAHT
o0HYHO 110 BoipaBoTKaM B CTOPOHY OT MCXOIAMEell K BXojAlell cTpye
BO3AYXa B CeTH IIAXTHOTO NPOBETPHBAHUA; TaKHM 00pasoM, [BH:KeHNe
M0.Je3HOT0 HCKONAeMoTo M BO3JAYXa NPOUCXOAHT B IPOTIBONOIORHBIX
RanpaBieHusx. B cuiay droro cospaiwotces veIonns 105 TPOTIBULREHMSs
Bcelt obpasymoieiica nnau 1o HanpaBieHHI0 K pabovlM ydacTKaM.
CrenoBaTesqbHO. C TOYKM 3peHIsT OOpbOLI ¢ NBIIBIO IlejdecoobpasHee
Ob10 GBI TPOM3BOANTHL TIIABHYIO OTKATKY 1I MO;'beM B HCXOJAMEH CTpye.
K coskaneHuIo, 3TO0 He BCErAa BO3MOMKHO.

B BepTMKaJBHLIX IMAXTHHX CTBOJAaX HOABEM Ha IOBEPXHOCTH MOJKET
OCVILECTBIATHCS B BaroHeTKax, TOMeMAeMmX B KJIeTAN, IMJIH HOCPe.-
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CTBOM CKWIIOBEIX HO'BEMHUKOB, KOTOpHe HAXO[NAT NpPMMEHEHWMe M B Ha-
KIOHHHKX MMaxTHHX crBoiax. Ilpm ckumosoM mopgseMe HE0GXO0,11MEl
MepHl IPEJOCTOPOIKHOCTH B OTHOIIeHWW new. Ilo mrToapHAM nin mo
HAKJTOHHLIM HIAXTHHIM CTBOJAM BATOHETKH MOTYT NojlaBaThCA HENOCPEeA-
CTBeHHO Ha 3€MHYIO IIOBEPXHOCTh; B HEKOTOPHIX CIy4agX MOLyT OHTH
HCIIOTb30BAHK JeHTOYHbe KoHBeieps. [Ipun mHamuaum raxoro obGopymo-
BaHHA ORJeobpasoBaHne o0HYHO Me npeacraBiger cofoii ocobo octpoil
npobIeMr.
PYYHASA HOrPY3KA

Pyunas morpyska sBjisieTcs, HECOMHEHHO, OHOH 13 CAMBIX TA;KEJNbIX
paboT, BHIIOJHAEMHIX B IOX3EMHLIX YCIOBHAX, B CuHiay 4Yero pabounii,
3aHATHIA 9ToM paboToll, BHHY:KIEH, HANPATAACH, ALINATh 4alie H Iiay6-
3ke; 3To co3gaer Goabmryl onacHoCcTh feiicTBus Ha Hero meuin. Ilpame-
HeHMe UPOTHBONGLIOBRIX PECHHPATOPOB HA TaKMX padoTaX [IaJIeKo
He Bcerja Iiejgecoo0pa3Ho BBUAY BO3HHKAIOUMX HPH 3TOM HEYHOOCTB.
Taxkum 00pa3oM, HapALy ¢ ycTpaHeHHeM PYTHOTO TpPYAA UPH HOTpy3Ke
B MaKCHMAaJbHO BO3MOKHOM Mepe HeoOXOMHMO HanpaBIATH YCHIRA
HAa yJAy4YiieHue YCJHOBHiE paboTbhl IyTeM INIPOBEHCHHA IKECTKHX Mepo-
upuATHA 1o 6ophle ¢ mBUIBID B ofecledeHUA XOpOied BEHTHIATIN JIIA
pPA3RILKeHHA W yAaJeHns oOpasyiomeiica DHLM.

Opomenne Bogoii

Ilpu pyuHoii norpyske 6oppba ¢ IBLTIBIO JTyulite BCEro OCYLIECTBIIS-
eTCH C [OMOINBI0 CHCTEMATIYECKOr0 M THATeNbLHOTO opoimennd. OTOu-
Tag TopHag Macca [OJJKHA CMaunBaTbCA BOXOH [0 Hadaja NOTPY3KIE
i BpeMs 0T BpeMeHu B TeueHIe BCeH 3Toil onepauun Bo usbeskaHie Bpen-
Horo JieficTBha eyxoro Marepnatna. OpollleHme cJaejyer HpPOU3BOJMTH
¢ [IOMOfIIBI0 COOTBETCTBYIOMEH (GOPCYHKI WIH OpoCHTedsd, HPHCOeIH-
HeHHOT0 K ULIAHTY, 4YTO AaeT BO3MORHOCTH NYUIIET0 peryiipoBaHUMA
pacxofa BOALI M IIPe/OTBpAlfaeT B3METHIBaHIE HBIJIM B BORAYX, HaCTO
HMelollee MecTo IPU Hal paBjieHHH MOIHONH CTPYH BOJH Ha CKOMJEHINA
cyxod muan. Ecai mpuxomitess MMeTh Jefo ¢ 60JBIIHME KOJHUYECTBAMIL
CyxXoil TOpPHOII MacChl Ha NOCTOAHHOM MOTPY30YHOM IyHKTe, TO IieJje-
cooOpa3Ho yCTAHABJIWBATH CTAI[HOHADHE® OPOCUTENTH, KOTODHIE obecue-
YaT paBHOMEDHOE OpOIUeHIle B TeUeHHE BCETo UepHoia MOTPY3KH.

[TosesuniM mwpucTocobJeHHEM JUJIA OPOIUEHHS OTOMTOrO YTif MoKeT
cay;RuTh nepdopupoBaHHAs Tpyda, KOTOPAasA BBOIMTCH B CePEJUHY
Kyuli yris 1 Yepe3 Hee MoO/laeTCA BOIA MOJ] JlaBJIeHUEM.

Harxneranue BOABI

ITpu BiieMKe yrias noineobpasoBaEue BO BPeMA NOrPY3KH 3HAYHTETb-
HO MOsKet ObITh CHU/REHO IOCPEJCTBOM IPEIBAPHTEILHOIO0 HACHETAHUA
BOjH B Iact, 4ro onucaHo B raase 1X. Ilpu BHejpenunm Merona HaTHe-
TaHMA BOJAB B NJAacCT AaibHeidnime MepoupuATHA 0o GopsGe ¢ NLHILIO
Kak B Baboe, TaK 4 IpH IOCHENYONIHX ONepauuax B 3HATHTEIbHOR
Mepe MoryT OHTH COKpanieHbL.
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MEXAHUYECKHUE CPEJICTBA TIOrPY3KH B 3ABOE

Pasnule TUUH MeXaHHIECKOro o0Opy/OBaHWsA, NpUMeHAeMble NpH
IOrpy3Ke yrisA B Ipolecce ero BHEMKH, OhuIM yike onmcaHbl. Ocraercs
paccMoTpeTh Apyrue CpeicTBA MeXaHHYeCKOH NOTPY3KH, UpHMeHseMHe
upn paspafoTke KpenKuX FOPHHX NOPOJ METONOM B3PHIBHO# OTGOMKIL.
9TH cpencTBa UPHMEHAIOTCHA OOJBbIIEH 9acThIO IPH IPOXOAKE TOPHU3OH-
TAJIBHEIX BHPaGoTOK 1 TyHHeJe#, a B HEKOTOPHIX CIy9YaAX U IpH Tpo-
XOf[Ke MIaXTHHIX CTBOJIOB.

BaskEbM QakTOpOM, KOTOPHIl ciaeAyeT YIMTHIBATH NMpPH HCNOJb30Ba-
HUM BCeX THHOB MEXaHNYeCKHX CPeJCTB IIOTPY3KH, ABJAETCS IOATO-
TOBKA MAHIHHHCTOB 3TOT0 O0OPYAOBAHMs, KOTOPHIE IOCTOAHHO [OJAKHH

Pac. 85. Iorpysuur ¢ opocnTeaaMH:

1 — OpOCHTCIH

CJIeAUTHL 3a TeM, uToGb He IOCTYHAJ Ha LOLPY3KY CYXoil Marepuas
H 970051 BO Bpemsa paGoTLl MANIMHL HE B KoeM Ciy4ae He 00pa3oBLIBAJTHCH
obnaka meimu (puc. 85).

Cxpenepni

Jas poctaBKM 1oNE€3HOTO MCKONAeMOro UJIM HOPOAH K NYHKTY Io-
TPY3KH WJH K ONPOKUAHBATEAAM HAa PYAHUKAX 4YacTo OPUMEHAITCH
ckpenepsl. CKpenepoBarne Ha HeGoibIINX paccToAHHAX, Ao 15—20 a,
He CO3JlaeT 0COOLIX TPY/AHOCTEIl B OTHOMEHUH IBIJIA IIPU YCIOBUH HCOON b-
30BaBNSA [0CTATOYHOFO KOJMYeCTBA BOJAEI ¥ HAJHYHH XOPOWIEH BeHTHIA-
yuu. 1lpu ckpenepoBanuu ke Ha GoJbIOne pacCTOAHUA M TaM, Iie UpH-
MEHAIOTCH CHapeHHble CKpemepnl (pacnoioskeHHEIE IOCIeZ0BaTeNbHO),
Boupoc GOpBHOLI C HBUIBID YCHOMHAETCSH, HECMOTPA Ha IPUMeHeHHe
Boau. llpu atomM HeoOXxopumo cobaiopaTs clepylomue Mepnl HPeoCcTOo-
poxHOCTH:
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nojJie;Ramas TPAHCIOPTHPOBKe IOpHasg Macca MOJ:KHa OBITH BJaK-
HOIi;

clleflyeT OPUMEHATH AOCTATOYHOE KOJHYECTBO BOALL [JIA MOAJep:Ka-
a1 OTOWTOM ropHOM MAacChl U CKPenepHOol ZOPOsKKH BO BJIAMKHOM COCTO-
AHAH Ha BCeM NPOTAREHNH [OCTaBKH,

3arpA3HeHHLIA BO3AYX 0T CKPeHepHOH AOPOKKH JOJ:KeH pasiKIKaThb-
csA cBeskeil cTpyeii, HAampaBAATHCA B BHPAGOTKY s HMCXONANIEH CTPYH
HIH DOCTyHaTh B OUYHCTRY;

CKOPOCTE IPOXOyKJeHHA BO3AYyXa BJOJIb CKpeNepHoH JOPOAkKH HOI-
sKHa cocTaBaatrh okoxo 0,5 m/cex;

KAHABKM [ OTBOAA BOJAB JOJUKHHE ORITH [JOCTATOYHON BeJIMIMHLI,
BCe NIPENATCTBHA CO CKPENepHOH [OPOsKKII yAAJeHbI, HCKJIIOUYCHH BHE-
3aDHble TOJNYKH, YAAapH M 1. IL

Kavaiommuecsn rouBeiiepsr

Kagarompecs KomBellepnl, COCToANMe H3 HErJAYODOKIX HAKAOHNHIX
;ReJ000B M3 JIICTOBOrO jKkejie3a, MOOBeUIeHHHIX Ha IeNAX, MCHoJb3uBa-
JHCh HA MHOTHX MeTajumdeckux pygHukax. IlocpemcrBomM mpn-
Bofa PHJA TAKUX ;Kel000B IOJdyJaer BO3BPATHO-IOCTYHATeJbHOE
jBHsKeHAe, coobulaiiee HATpy/ReHHo# pysae upsMoe jABikenme. llpu
paborte KoHBeiiepoB 9TOro THmA MOkeT 00pasoBaThCA 3HAYHTENLHOE
KOJAMYECTBO NbLIA, 9TO TpebyeT NpuUMeHEHHMA BOJH [RJIA CMaYMBAHMA
MaTepHala 1 TIATeJbHoro HaGMIOMEeHNA 11 KOHTPOJA BO BpPeMsl omepariuii.
3a mocJefRHMe ToAbl KadaloUpiecs KoHBeilepsl B 3HAYUTENLHOH CTeleHM
BLITECHAIOTCA CKpenepaMi.

MEXAHHYECKUE NMOrPY34YUKH OPU NMPOXOAKE HWITPEKOB. TYHHE/IEN
H HWIAXTHBIX CTBOJIOB

lorpy3unku, npuMeHsieMble TIp# NIPOXOAKe TyHHeJell H HOJEBRIX
BoipaGoTOK, 06s1HO HMeWT POopPMYy MEeXaHIYECKHX JONaT, KOTopHe 3aXBa-
TLIBAKOT YacThb oTOMTOH TOPHOI Macchl i IOJAIOT ee B BAaroHETKH, a
B HEKOTOPLIX CJAy9aaX HAa KOPOTKHIl JeHTOUYHH KOHBellep, ¢ KOTOporo
oHa uoctynaer B BaroHerku. IIpmMensloTcs Takike CKpelepHBIe HOTpy3-
49iKM, KOTOPHE TNOAANT FOPHYI0 Maccy depe3 pasrpy3odHbie HOJKIL
B BAarOHETKH; 3TOT cmoco0 Hmoaydmi jalbHeiiniee pasBUTHE B BIje CO-
deTagdsas MeXaHUYecKoHl .JTomaTel Co CKpenepoM, CMOHTIDOBAHHHLIM Haj
COCTABOM BArOHETOK H paclpeje’lAONIM TOPHYI0 Maccy IO BCeil JIJIHHE
noesfa.

YcaoBus 3amblIeHHOCTH NpH pafore YKa3aHHBIX MAIINH BO MHOTOM
OTAMTATCHA OT YCJAOBHI IpH pPydYHO# morpysre. XoTA BpegHOMY [eii-
CTBUMIO TIBUIM 3[[eCh IOJBEpraercsi MeHbIlee 4ucio paloumx, Ho oGpasy-
jorcs Gojiee BLICOKHE KOHHIEHTpALMH NBLIAN, Tpe0ylomme Jaydimero mpo-
BeTPHBAHMS, NOBHIHIEHHOTO YBJa/KHEHUA M TINATEJHHOTO KOHTPOJA.

BBuay pasmmusoro xapakrepa nblieo0pa3oBaHHA NpH IIpAMEHEHHH
MeXaHHYeCKHUX TOrpY3YHKOB caMoe TUiaTellbHoe BHMMaHHE Heo0XOomiMo
yaesaTb pemnMy X paloTul B TOpHBIX BblpaGorkax, B ocoOeHHOCTH
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B HaYallbHHIX cTafiuAax. Pasentue TexHWIeCKHX Mepounpusatuii mo Gopebe
¢ mMBIBI0 ¥ obecmedeHue NpOBeTPUBAHUA He FOJKHLL OTCTABATH OT Tpe-
GoBaHui, NPeABABIAEMEX B CBA3M C BO3HHKHOBEHMEM HOBHIX IpoGieM
THIIENOAABJeHAA B COOTBETCTBUHM ¢ OCOOBIMH MECTHEIMH YCJIOBHAMH.

IIpu npoxopke IMAXTHBIX CTBOJOB NPUMEHAOTCA MeXaHHJIECKHE Cpejl-
crBa y6opKM TOpHOIl MaccH B Buje IpefifepoB m MexaHHYECKHEX Jomar.
B rtakux o4YeHb CTeCHEHHBIX YCJIOBHMAX U OPU BHICOKOM paGodyeM HaBiie-
HUN MeponpuaTiA 1o 6opsbe ¢ MBUTHIo JOJKHLL O5ITh Han0oJee TPOCTHMHE
ITpn aTtux omepanuAx MolfHOe mpoBeTpHBaHHME M OOMIBbHOE CMAYUBAHIE
ropHO#l Macch HeoOxomuMmel. Bo MHOrMX INAXTHHIX CTBOJIAaX B Ipoliecce
HX IIPOXOJKM He OIYIIaeTCA HeJOCTaTKa BOABI, Hajaiolleir Ha oTOHTYIO
mopony, u npo6aemMa o6ecnedeHns YIOBIETBOPHTEIbHEIX YCIOBHA paGoTht
MOKET CYHTAThCA PAa3pelIeHHOW, eCJAN CYNEecTBYIOINas BeHTHAALUA
JAOCTATOYHA [JIA CO3AAHNA MOUIHOM CTPYH BO3[yXa, HEHPEPHIBHO OMbI-
Barommeil 3aboil crBOJa.

CKATHI 1 HEBOJIBIINE PYJOCIIY CKI

PaspaGoTka MecTOpOKAEHHII MeTAXIMYECKHX PYHR

Ucoonb3oBaHue [is TpaHCHOPTHPOBKH TOpHOM MaccH u3 3abos
He0OJIBIINX PYAOCHYCKOB H PEUITAKOB, YJIOMKEHHHIX 10 MOJOIMIBE BHIpa-
60TKH, OYeHb pACOPOCTPAHEHO HpH pa3paboTKe METANIHYECKHX PYH.
ITH cpeACcTBa MepeMelleHWsaA 4acTo CO3TAI0T 3HAYMATEAbHHE KOJHYeCTBa
IIBLIM, OINACHOCTh MEHCTBUA KoTopoll eme Gojiee Bo3pacTaeT, eCIH IpH
TPOXO:JIeHNH BEHTHWJIANUOHHOH CTPYU NLUIb LOJHHMAETCsI B BO3AYX
¥ YHOCHTCA B HampaBieHHM palGounx 3a6oes. OOGHYHO 3Ty ODACHOCTD
MOyKHO YCTPAHHUTH MyTeM pa3paboTKM COOTBETCTBYIOIMX ILIAHOB M yCT-
pOMCTBa B CHCTEMe BEHTILIAIMM NEPeMEIYeK MIH ILII30B ¢ TeM, 9ToOLI
HAOPaBJAATh CTPYI0 BO3yXa B CTOPOHY OT NmepeMelaeMoil NOPOAK WNIH
pyas. KonmuectBo obpasywomeiica Nlin MoskeT ObHITh CHHIKEHO NYTeM
CMaYMBAaHHA [epeMeNiaeMoil TOpHOA MacCHl W YCTAHOBKH COOTBETCTBY-
I0IMUX opocHuTeNell, a TaK:Ke MOCPEACTBOM CO3[aHUSA BOJAHHIX 3aBec
B BepXHell 9acTH CKaToB. B 3THX cIydasx opocHTeNb IOJKEeH CO3aBaTh
TOYHO pasMepeHHyI0 3aBeCy MOIepeK OTBepcTHil, 9To6HI yJNaBAMBATH MO
BO3MOSKHOCTH 0oJIbIlIe IBLIA U B TO Ke BPeMs CMa4MBATH MOBEPXHOCTII
TMajaonieii Yepes oTBepcTHs ropHo# mopopgst. C HOMONIBI0 COOTBETCTBY-
JIOIMX PperyJIinpoBOUYHKX YCTPOHCTB HY:KHO OTKJ0Y9aTh NOAAYY BOJH
BO BpeMa OHpOKUAHBaHHWA. Ecid TpuMeHeHWe BOmbI U3 KAKUX-JIubO
Co00payKeHAN He;KeTaTeNbHO IJIM eCld 3albUIeHHHIH BO3gyX B3 pylo-
COyCKa He MOKeT GbITh OYUIIeH HHKAKUM JPYrHM crocoboM, HPHUXOAUTCSH
npuberatb K OTCACHIBAOHIEH BEHTWJIANMM ¢ UPUMeHeHNeM QUIbTPOB.
Pemerku Ha HOJONIBe ClIefyeT pPacmoJiaraTh ¢ MAHUMAJBLHO JMONYCTHMBIM
yKJI0oHOM, n30eras pe3KdX MOHIKeHHHA HJIM YCTYIOB Ha NPOTAMNCHHI
BCcedl JJMHLI CTaBa, & JIOKM Ha NOXOIIBE MOJ/KHB HaXOAHTHCA IO BO3-
MO;KHOCTH OJuiKe K BaroHETKaM JUJIA NpefOTBpalieHHA HEeHYKHOTO Ta-
JeHHA MaTtepHanaa.
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PazpaGoTka mecTopoxgeHmii yrias

Crarhl il CIyCKa YT HaXofAT Bee Gosbliee NpUMEHEHHe NPH
ero TPaHCHOPTHPOBKe ¢ OfHOT'o ropuU3oHTa Ha Apyroi (pmc. 86). Hus
9Tol 1eNM OHHM OOGBIYHO BHIIONHAIOTCA CNUPATIBHLIME M TaK sKe, Kak
H IIpoYKe CKAThI, JI0JKHB HMeTh MUHMMAJbHKIH YKIIOH, ofecnednBaonuii
nepemenienie yrag. Camofi riaaBHof Mepoidl HpeloCTOPOKHOCTH NPH
BTOM HBJACTCA OTPa/kjeHHe CHMPATbHOTO CKaTa B IIPAKTHYECKH OCY-
LIeCTBUMBIX pa3Mepax M HMCIOJb30BaHHE TM'HOKNX OTGOMHBIX IIAHOK JJISA
CHI;KEHHMH 10 MHHHMMYyMa JBH:keHus Bosayxa. [lepeMemaeMuiir Matepuas
AGAKeH HAXOMHTbCA BO BJAKHOM COCTOSAHHUH, & B TeX CJHydYasx, Korja
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Puc. 86. KoHCTpyKItHs COeNMBAIONIIXCA CHaTOB

NPOMCXOANT Tpe3MepHoe OEITeobpazoBaHMe, MO/e3HO NPUMEHATH OpO-
CHTEe. 111.

Ynasienue B3BeHIeHHOM MBI OT CKATOB, PYAOCHYCKOB M OIPOKHbI-
Bareneil Mo;keT ObITh JOCTHTHYTO MyTeM NPHMEHEHUA BCIOMOraTeJbHOro
NPOBETPUBAHMA, ¢ [IOMOI[bI0 KOTOPOTO B 30HE LBLT€00Pa30BaHAA MOKHO
co3maTh NoHH:keHHoe aaBieHie. llwap ynaBamBaerca QuabTpaMn HIK
viajxsercs JIPYTHMH criocoGaMit.

JEHTOYHBIE KOHBEHEPDI

3HaunTeNbHAA 4acTh AOOHITOrO yIVIA B YTrOJBHBIX IMaXTaX TPaHCHOP-
TUpYeTCs NeATOUHLIMH KoaBedepaMu. ORI MOT'YT MCIIOAB30BaThCA B 60aB-
WHHCTBE BCTPEYAKINXCA HA NpaKTHKe CJIydaeB W IepeMellaTh Yroidb
110 YMEpPCHHO HAKJOHNHBIM BbIpafoTKaM H Ha OoJbiime PpacCTOAHIA.
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OHE OPWMMEHAITCA [JsA IepeMeleHHs Yris BROJb 3a60f K riaBHOMY
LITPeKY KaK IITPeKOBHe JIEHTOYHHE KOHBeHeDH IS [OCTABKH YT
K DOTPY304YHOMY OYHKTY H KaK MarmcTpajbHble KOHBeHepH [JIsA Haib-
Helliero nepeMemeHns yris, B HEKOTOPHX CJIyJasax [0 MAaXTHOTO CTBOJIA,
a Ha MECTOPO)KAEHWAX, BCKPHITHIX INTOJbHEH Maud paspabaTrBaeMbIX
9Yepes HAKJIOHHHIM IIAXTHHI CTBOJ, — Jajke 0 oboraruresnbHoir $al-
PHKE Ha 3eMHOH IOBePXHOCTH.

JlenTouHBIe KOHBEHEPH PHMEHAIOTCA M B METALIMIECKUX PY/HUKAX,
B YaCTHOCTH BOJH3M HOABEMHHIX IIAXTHHIX CTBOJOB, OKOJIO IePerpysou-
HHX OYHKTOB [JA PYAHL

IIsireo6pasoBanne

B paGote riaBHHX cucTeM NOA3eMHOr0 KOHBeHepHOro TpaHCHOPTA
mbIe00pasoBaHMe MOJKHO OKHATh HAa IOCPY309HLIX M HEpPerpy304HbIX
IyHKTaX, Ijje OHAb o0pa3yerca Npu DafieHMp YTis HJIX MOPOABL C Of-
HOro KOHBeilepa Ha pyroil uwim B BaroHeTku. [Ie1ab Mosker raxike mepeii-
TH BO B3BelIeHHOE COCTOSHHE B CWIy BHOpanuy KOHBeHepHOH JIEHTHI
OpH nepexofe dYepes OMOPHEE POJMKH und npn orubammu GapabaHoB,
IpH NPOCHNAaHWM MaTepHajia I CTOJIKHOBEHHAX C IPeNsATCTBUAME, KOTO-
pse KoHBefep MNOJKEH [PEOR0JeTh, HANpUMep C BeHTHIALNOHHHIMH
aeepsaMu. OcBOOOKAEHMIO THIIM MOKET COJEMCTBOBATH BeHTUIAIHAOH-
Has CTPYA, 9aCTO MAYIIAsA HABCTPEIY TPAHCIOPTY U CO3NAIOMAH, TAKHM
o6pasoMm, HaumGolee 61aronpusATHHE YCIHOBHS [AJA OHICTPOTO BBHICYIIH-
BaHMA H OCBOOOIKOEHWA IPHCTABUIIEH MELIM.

ITpumenenne MepompuATHI 0 MOJABJEHMIO HEJIM B 3a0oe HaMHOroO
obaeraur GopbOy ¢ Helo npu paGoTe KOHBeiepoB, KOCTABIAIMUX MaTe-
puaJy ot 3a00s K WIAXTHOMY CTBOJY, OJHAKO W B CHCTEMe KOHBeiepHOI
OTKATKH MOTYT OKa3aTbCA HeoOXONUMHIMA HEKOTOpHE MepOnpUATHSA
mo Goppbe ¢ HBLIBIO.

Meponpuarna no Gopsde ¢ HBLILIO

K uucny nambosee BaKHRIX MepoHmpEATHii M0 GopsGe ¢ NBUIBIO OT-
HOCATCA:

TIaTeJbHOe IPOEKTHPOBaHYE U BHIIONHEHNEe KOHBEilepPHOH YCTAaHOBKU
HapAAy ¢ HaJJIeKalaM YXOXOM M O00CIy;KuMBaHAEM;

c6op ¥ yhajdeHue HHUIH, NPHCTaBOIEdl K NOBEPXHOCTH KOHBEHEpHOIl
JIeHTHI;

Ioj(aBjeHUe NHJIM B NYHKTAX HOTPY3KM M IIePErpysKH;

mepuoanyeckana y6opKa mpocHIaBIierocs MaTepuaja Ha Bcell JaumHe
KOHBe#epa.

Ilranuposahue u ycmanoska AEHMOUHWT KOHBeUepos

IIpn naaHUpPOBAHWU KOHBEHEPHOrO TPAHCHOPTA HEOOXOAMMO YIHTLI-
BaTh CJAEAYIOLHe MOMEHTH, WIpalllue poiab B NueoOpasoBaHmA. Bo-
IIepBHIX, JIeHTa KOHBeilepa mo/xHA OBITH COOTBETCTBYIOUIEIO pasMepa,
YyTo0B ¥MeTh BO3MOKHOCTh IIepeMEeITaTh MAaKCHMaJbHOE KOJUYecTBO
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TOPHOII MaccH, m30eras NpPH 3TOM NEPErPY3KH M 4YPe3MepHOl CKOPOCTH
JIBMJKEHUA JIEHTH. BO-BTOpPHIX, cedeHre BRIPAOOTKM JOJKHO OBITH JOCTa-
TOYHHIM AJMA OPOXOKIEHUS TPAHCHOODPTA, C MOJKHHIM JONYCKOM B 3aBH-
CHMOCTH OT HpelNoJaraeMoro Cpoka cIyGh KOHBefepa M ¢ yIeToM
BeJMYMHH O)KHIAEMOr0 YMEHbINEHWS Ce4eHHs BHPAOOTKA B CHIY
HABIEHHA TOPHHIX MOpoA. Upe3mepHas CKOPOCTH BO3AYXa, IPOXOAAMEro
MHMO Harpy’KeHHOI JeHTH KOHBeiiepa, PABHO KaK I B IYHKTAaX IOIPY3KH
M peperpyskm, Oyaer MMeTh CJENCTBHEM B3METHIBAHHE NLLIM B BO3LYX.
HeoGxoqumo m3lberaTs BHE3aNHBIX 3aJiep/KeK M IPEOATCTBUIl B MyTH.
CKOpoCTh [IBHIKEHUA KOHBEHEDHOH JIEHTH OKA3KIBAET BJIUAHME Ha
OTHOCHTEJIBHYI0O CKOPOCTh [BWKEHMA BO3JyXa; II0ITOMY TaM, IAe He-
n30e;KHbl BHICOKME CKOPOCTH JBW)KEHHS, HeoOGXOqUMO HPHUMEHATH Che-
IUajbHble TOrPY30YHEIE TOJOBKHM WJIM KODOTKHE MEAJEeHHO IepeXBUra-
0muecs BCIOMOraTeJdbHKE KOHBEHepH, 4TOOH 3THM YMEHBIIUTH CHIY
BHGpOCa MaTepuala M COOCOOCTBOBATH MOrPY309HHIM paGotaM. CKopocTh
BO3[yXa HAa NOrPY30YHEIX OYHKTaX CJeAyeT HOANED:KHBATH B HUBKHAX
mpefienax 3a CYET IIHPOKOTO IOIEpPEeIHOro CeIeHHs INTPeKa HIHd 00XOf-
HBIX BEHTWIALMOHHHX BHPaGoTOK. MOKHO MpPHUMEHATH IMUTH HIH OTPa-
;KaTeJNbHEIE JIMCTHL A OpPeJOTBPAINeHusA YRapoB BO3[yXa IO Iajfaroumei
Macce YIJA WMJIM IOPOMHL.

IIpm ycranoBke KoHBeepa HEOGXOUMO CIEIHUTH 33 TOTHHIM BHIPABHM-
BaHHEM ¥ NPAaBHJILHHIM HUBEIHDPOBAaHUEM, TAK KaK B IPOTHBHOM CiLyuae
OyRYT EMeTh MeCTO Upe3MepHOe NMPOCHIAHMe Tpy3a U OTIOKEHHe MbLIM.
HeoOxoqumo no0mBaThCH HENPEPHBHOTO, CIIOKOXHOIO XOKAa KOHBeiiep-
HOM JIeHTH HA BceM ee npors:xkeHuw. I[lageHume mepemeuiaeMoro mare-
pHaja Ha BCeX NMOTPY30YHHX M IEPerpy304HHX IYHKTAX JOJKHO OHITH
MABHMMAJBHLIM, & TaM, Irje majeHue Hem30e;KHO, Cle/[yeT UMETh B BHLY
1eeco00pa3HOCTh IPAMEHEHWA YKA3aHHBIX BHIOIE CIEMUANBHBIX HO-
IrPy304HHIX T0JOBOK. CKpEIUIEHHWA JEeHTH KOHBedepa JO/KHH ObiTh
BHICOKOKauec TBeHHRIMHA 1 OHICTPO 3aMeHSAEeMHIMHE B caydae Mx AedopMarun
WM, ToBpe;KAeHuA. IIpm BOBMOMKHOCTM PEKOMeHAyerc IIPHMEHSATH
BYJKAHU3UPOBAHHBIE CITUBKH.

Ybopra u ydasenue nwau

BaskHoe 3HayeHume MMeET y0OpKa W yJajieHMe HEUIM, NPHCTABUIEH
K IDOBEPXHOCTH JIeHTH KOHBeiiepa Iocje BHIPY3KH Marepuajia. bLoub-
[IFe KOJHYeCTBA HBIIM MOTYT ObiTh COPONmEHH C 3arpA3HEHHOH JIEHTHI
HWKHAME DOJIMKaMH; B YrOJbHHIX IIaXTaX TAKHM HYTEM C IIOMOIbIO
ONHOTO HIJKHEr0 POJMKa cobupanm 3a OAHY cMeHYy o 15 k2 muuim.
dTa OBJIb PAcOPOCTPAHAETCA BJI0Jb BHIPAGOTKH IOJ AeiiCTBHMEM BEHTH-
JAAUAOHHON CTPYH, 4TO B pe3yabTaTe MOKeT IPHBECTH K BO3PACTAHMIO
KOJIMIeCTBA B3BEIIEHHON OELIH, B ocoGeHHOCTH IpPH paboTe KoHBeiepoB
¢ HmkKHeil paGodei BerBbio. CMayuBaHHE yriss B 3a00e B 3TOM ciIydae
MOKET [a)ke YBeIMYHTb KOJHMYECTBO OCBOGOKIAEMOM MEIIW, TaK Kak
gem GoJiblIe MHIIH IPHCTAHET K JIGHTE B CHAY €e BJa)KHOCTH, TeM 0oubime
ouag OyfeT mocTymaTh K POJMKAM XOJI0CTOM BeTBM KoHBeifepa.

Bo BpeMsa cmeH, Korja OPOM3BOJAUTCH [OCTABKAa KOHBeilepamu, pa-
6oune [OJIKHH PeryJfapHO yOMpaTh W YAQJIATH 3Ty IbIb. BMecte ¢ Tem
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CYUeCTBYET psjl cOCcO00B, ¢ TIOMOLI[bI0 KOTOPHX BHATATENLHOE ROJMA-
WMeCTBO VKA3aHHOH 1IN MO;keT ObITh COOPAaHO M yXAJdeHO HeWOoCPeacT-
BEeHHO 3a HOrpPy30YHHIM I[IYHKTOM [0 TOro, KakK oHa ocsanger. Ilpu Bo3-
MOKHOCTM VCTPOICTBA TAKOIO PpOAa MOMKHH MCIOJb3IOBATBHCH BEBie.
K ux umcay otHocATcs CKpeOKM H CTPYr#, IPOBOJOUHEIE ILETKH M OT-
OofiHsle npucnocobIeHHA.

Haubosiee 11pocTHIM yCTpPOIiCTBOM HIBISieTCA HEMOIBILKHO YHKpeIl.leH-
HFIT ¢cKpeGUR 13 Pe3NHOBOIl KOHBeliepHOE JeHTh, YIHpaoIuiica B HH-
HIOI0 CTOPOHY XOJOCTOIi BeTBHM JEHTH. ITO YCTPOICTBO MOMHO ycoBep-
NICHCTBOBATh, COOOIIMB CKPeOKy TOBOPOTHOE ABM:KEHHME W CHaOaAuB e1o
NPY;KHHAME 1TY IPOTHBOBECOM JIIIA MOJIIeP/KAHNA B TOJO/REeHEHU NPOTUB
ABH;RYWEilcA  J1eHTHL.

Puc. 87. IlpoBosouHas mETKAa st OYHCTKM JEHTH H ee IIpH-
KpenieHiie

s yGopru cyxoil Hbliy npoBo;oYHBIE IETKH OKaspBalTCA Gosee
adPexTUBALIMU, UeM CKpPeOKU; ¢ mX HOoMOMBIo yraercs voupars no 90%
ocepme#l npuiil. Bo Baa)kHEIX ycnoBusax ocoGeHHO adderTuBHa yOopKa
CKpeOKOM W ciefympoleil 3a HMM IIPOBOJIOUHOH uieTkoii (puc. 87). I-
dexTuBHA Taxke yOOpKa ¢ TOMOMIBI0 BPAIMAIIIUNCH ITPOBOJIOTHRIX
meTok ¢ QPAEKNUOHHON Tiepedaveii, cocToANEl M3 ABYX KO;KAHHIX IHd-
ckoB (puc. 88).

Jlpyroe ycrpoiictBo, KOTOpPOe HAXONUT YyCHeNIHOe HIPUMeHEHHe,
COCTOMT B TOM, UTO HA OJ{MH W3 POJHKOB HABAPMBAIOTCH HATH JIOHMACTEI
WJIH JI0TIATOK, KOTOpPHIE BBICTABJAITCA NPUOAUBUTENHHO HA 4 Cam BHIIE
NOBepXHOCTY poiuka. BubpanuoHHOe [BH;KEHHe, coolbmaemoe JeHTe
IpW UpOXOshJeHHM dYepe3 POJWK, O0OYCIOBJIMBAET OT/eJ€HHE NHLIN
ot jemrtn (puc. 89).

Ilpu Bcex ycrtpoiicTBaX Heo0X0QuMO NPEAYCMOTPETh YCTAHOBKY
OyHKepoB nis cOopa NULIIH; OHM JOJSKHHL OBITH 000DYOBAHH BLIABHIK-
HhIMM JBepAMM U cHaO;KeHABl [HJICHEIPOHNIAEMBIMH MeNIKaMH.

162



O

O

N

Puc. 89. MexamusM ypgapHOro IedCTBHA
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Ilozpysounble u nepezpysouible NYHKMuL

Hapsaay ¢ TmatelbHHM HPOEKTHPOBaHHEM ¥ BHIGOPOM MeECTOpPacIo-
JIO’KeHWs IIOTPY30YHEIX ¥ Ieperpy304HHIX TNYHKTOB M YyCTPaHeHHEM
0O BO3MOJKHOCTH YDPE3MEPHOTO HaJeHUA M U3MeHeHWH HanpaBlIcHHA
MIH CKOPOCTH TPaBRCHOPTUPYEMOIO MaTepmaja M Jaske TaMm, TAe B 3a-
005X IPUAUMAIOTCH AeficTBeRHEIe MepHI Mo Gophle ¢ NMBIIBI0, B HEKOTOPHIX
CJY¥asix BCe jKe OKA3LBAeTCA HeoOXOJMMHIM BRJIKYATH B IUKI pabor
Ha YKA3aHHHIX DYHKTAaX ¥ MEPONPHATUA N0 TIONABJIEHWO IEUIH.

Jlas oToH weau NUPHMEHAKTCA NBHUIECOOPHAKM WA  yJIOBHTENH,
CTHenRansH0 CKOHCTPYMPOBAHHEIE ITOTPY30UHbIE TOAOBKH H OPOCHTENIH.
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Puc. 90. Pasrpyska KoHBeiiepa ¢ NOMOHIBIO Pa3rpy30YHOH IOJNOBKN:
7 — 6oroBasa uauTa GyRKepa; 2 — Y UIMHEeHHBIC IJIATH GyHKepa; 3 — THUOKME IPOTHBOTNHAEBOIT
IRIIT (IpElOTBPAlIAeT TaKxie IIPOCHIIaAHHIEe MeHKAY BaroHeTKamu); 4 — CKpeOKoBbI nennoff KoH-
Beliep; 5 — HATAKHON IIKUB IJIA MeJ0Yl Ha HIKHell BeTBH KonBeliepa; 6 — CMOTPOBOE OTBEPCTHE;
7 - OenHONM Il mecTepervyaThlii NpuUBox; 83 — KoHBelfep co CTanbHOM JdeHTOl; 9 — Pa3rpy304YHbIk
IMKHB KOHBeMepa; 10 — rubKue NPUTHBONBLICBHE LIMTHL

XoTd IBUIEYJTOBHUTENM ¢ HCIIOJL30BAHUEM OTCACHIBAIOMIEH BEHTWIA-
MM B COYETAHMHM ¢ OTPaKAEHIEM HMCTOUYHUKOB NLII€00pa3OBaHUA TOJ-
HOCTBIO FAPAHTHPYIOT KOHTPOJb HaJ MbLIEBLIM PEKAMOM M IIHLieoGpaso-
BAaHMCM, NOJ00HBlE YCTAHOBKM YacTO OKa3HWBalOTCA CJIUIIKOM CJIOKHBIMHA
M FPOMO3IKMMH [Jisi IPDUMEHEHHUs B MOJ3EMHHX YCJIOBUAX; CBEPX TOro,
OHM YacTO CO3JAI0T TPYAHOCTH KAk B OTHOMEHHWH 3KCILTyaTAllH, TaK
H yxoja 3a HuMHU. B yroapHBIX maxrax, KpoMe TOro, cyuiecTByeT mHo-
TeHOMAIbHAsL OHACHOCTH CIYYaWHOr0 BOCTLIAMEHEHUs, CBA3aHHOTO ¢ BHI-
TPYy3KOl M ypaneEueMm cyxof nwim. OQJHAKO B KPYNHHX YCTaHOBKaX
H YCTAHOBKAX, HOCANWX MOCTOSHHKIL XapaKTep, AaHHKIT cH0c06 60PHOL
¢ DNBJBI0 MOKHO PEKOMEH0BaTh.

Xopouire pesyabrarel B 60ph0e ¢ MbUIBLI0 MOryT ObITH JOCTHTHYTHE
¢ DOMOINBI0 CIENHAJbHO CKOHCTPYUPOBAHHOI HOTPY304HOH TIOJIOBKH,
M3rOTOBJICHHOII ¢ COOTBETCTBYIOIMMYU 3aKDPHITHIMM eMKOCTAMHE [JIA
yJAaBJIUBAaHWA M YAEP;KAHMA IO BO3MO/KHOCTH OOJBIIET0 KOJHYECTBA
unian, obpasylomeiica npum norpyske (puc. 90). B BaKpRTHIX crarax
I YyIaBIHBAHMA NBUIH cAeJyeT yCcTaHAaBJIUBATH OPOCUTENH.

Ecxu opocurenn mcmons3ywres KIS NOJABICHUA NLIIYM HA MOTPY-
309HOM XYHKTE, TO clle/iyeT IIPeAyCMOTPeTh YCTPOHCTBO KaKOro-ixubo
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OTpaskieHnsa, 9YTOOH TOYHO pacceAHHas CTPyA BOAH MOIVIA CO3JAaTh
KOHTAKT ¢ YaCTUIAMH nblau. [IpuMeHeHHE OJHHX TOJBKO OPOCHTENOH
B MAaHHOM cJydae PeIKO AaeT Y/AOBJEeTBOPUTEJIbHbIE Pe3yJbTaTH (cm.

cHeLyIOUMi pasen).
Hcnoav3osanue 6006

VKa3aHHbC BbHIIE IPOTHBONBLIEBHE MEPONPHATHA MOTYT OHTEH mo-
NOJIHEHHI MCIIOJIB30BAaHMEM BOAHL. TaM, Tae NojaBlieHHe NBJIA IPOU3BO-
qarca B 3ab0e, MOKeT BOBEMKHYTh HEOOXOIMMOCTH HOBTOPHOIO CMadu-
BAHHA B WM3BECTHbHIX IYHKTaX BO BpeMs llePeMellleHus TOPHOIT Macch
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Puc. 91. Opocarens NOTPY309HOL OJNOBKIH:

I — GPUCHTCIN; 2 — OIAHT JJIA BOABI, 3 — DASICANTCAL ¢ CHTOM B 20 MCUI [UIS OCiki-
neuusA; 4 — K BOJAONPOBCAY; & — PHYAr K PeryJaMpoBOYHON PYKOATKE BepTiora

0 JIMHHLIM MaTHCTPAJLHBIM KOHBeiiepaM, %ToObl M30€;KaTh HOAHOrO
BHICHXaHUA Marepmaina. HKoaudecTBo HeoOXoauMoil JJIA 3TOro BOJBI
ONpefeNseTcsA MECTHEIMH aTMOCQEDHHIMH YCJIOBHAMH; HeobXoxuM THIa-
TEJbHBIE KOHTDPONL 33 ee pacXof0oBaHMEM, TAaK KaK M3JIMIIHAS BOXA
MOKeT IOBPENHTH JIEHTY KOHBeiiepa M BhI3BaTh, KPOME TOr0, CKOJbKe-
HHe JeHTH Ha BeXymux OGapabaHax.

Ecau Bosia ucnoap3yercs Ha neperpy3ouHbiX IYHKTAX, TO OHA JOMK-
HAa OPHUMEHATHCA BO BPEMsi NepeMemeHus TOPHOM Macchl IO CKaraM.
OpocHTens JROJGKHBL ObITh YCTAHOBJIEHH € TAKWUM pacueToM, 4YroOn
KHHEeTRIeCKAsA sHeprus BuiOpoca cmoco0CTBOBaia YAANEHHI0 NHUIA U3
Bo3nyxa (puc. 91). I10 0COGEHHO Ba)KHO HPH BLICOKHX CKOPOCTAX BO3-
AyXa, KOTAa B [ONOJHEHHE K IPUMEHSAeMbIM MepaM II0 HaIpaBJIECHHUIO
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CTPYH BOAH IPOTHB ABHKEHUA BO3JYyXa CIEAYET MOJb30BATHCA OTK.JIO0-
HAOIMAMEA HapycaMd HMJIH IPeIycMOTPeTs UYacCTHIHOEe OTpPaKAeHHe.
Kaxk yke ykassiBagoch, CMayMBaH@e NN B NaJA0N[EM IOTOKE
ABJIAETCA TPYAHLIM, M TaM, Fje BO3HHKAeT dTa IpPo6iaeMa, HCTOYHMKH
neieobpasoBagusa HeoOGXxofgmMo u3aoaupoBats (pue. 92). B gpyrmx cay-
qaAx Marepuas [OJ:KEH CMAauMBaThCA Ha KOHBeilepHOIl JieHTe B WyHKTe,
HMOCTATOYHO OTHAJEHHOM, C TeM, 4TQ0H ropHag Macca XOPOMIO NPOMMTA-
Jach BOMNOHM, IpessAe 4YeM OHA MAOCTHrHer myHKra mageHEuA. Illupuma
BOJIAHOH CTPYH B BTOM CJydae HOMKHA GBITh HEMHOIO MEHbIIE IMUPHHLL
JIEHTHI, IpHYeM cJeyeT maGerars
CJMIIKOM PE3KOT0 OTDAHWYEHHs
pasmepoB crpymn. Opocurenm
ABTOMATHYECKHe KIANAHKL  JIiH
pPeryJanpoBKM B MOJOGHHX cCay-
yagx onucaHsl B raase [II.

Q 3

Hpocwnanue npu
mparcnopmuposke

O Ba)KHOM 3HAYEHUM IPOChI-
TAHUA NepeMelaeMoro Marepuasia
HEKOTODOE IIPejiCTABJEHIE MOKeT
AaTh 3HAKOMCTBO C JaHHLIMIL
H3YYEHNA  DTOrG BOHPOCA Ha
OfHOH M3 TUOHYHHIX NOrpPy30u-
HBIX CTaHUMI, mepeMemamoliei
3a ogHy cMery 600 m yrusa. Ilpu
cpenHeii CROPOCTH BO3AYyXa
B OKDPYJKAlOUM[EM IIPOCTPAHCTBE
1.8 alcer morepm ot mpockina-

Puc. 92. Hunenopasienne Ha MecTe Ie-

PeTPYIRMI:
@ — BH1  COOKY; 6 — HOTepeMHBI  paspes; HHUA COCTABJIAIH €KeTHEeBHO OKO. 10
1 — opocHTeNlt; 2 — DPC3UFOBBIC “I)“"!'lll!()l!bl— 4 n, IpUuIeM 0T60p Hp06 IIOKa-
Ja A ;3 — 16 U- MCTOBOIf CTANH; . T v
O T HeroBAS peaWHa 3bIBAJ, YTO KOHUIEHTPALMU B3Be-

HICHHOIl THUIM HA NOrPy309HOIT
cragiun Ovim B npegerax ot 790 10 1050 wactuy ma 1 em® pasme-
pamu ot | o 5 mk.

XoTsa TocpencTBOM PEKOMEHIOBAHHBLIX BbUIIC MEPONPUATHH TPOCbi-
IIaHMe MaTepuaja MozkeT OLITh B 3HAYMTENLHOH CTENeHUu yMeHbLICHO,
npobieMa TeM He MeHee 0CTAETCA CePhe3HOIl U BLI3HBAET HEo(XOIUMOC T
NPOBEJEHUs COOTBETCTBYIOIMX MEPONPHUATHH Kak Ha I[OTPY30YHBIX
CTaHNMAX, TAK M Ha BceM HNPOTH;KEHUM KOHBeHEepHOI JeHTHI.

Ha pameHnix KouseillepHHIX JHHuUAX yOOPKY claexyeT IMMpOBOIMTI
noscennesHo. IlpakTuky 3a0pachiBaHHS DNPOCHLITH JIONATAMH O0OpPaTHO
Ha KOHBelepHYW JIeHTY PEeKOMCHJOBATHL HENb3A, TAK KaK 3TO UPHBELT
He TOJIBKO K 00pasoBanuio o0JaKOB IbliM B IpOLEcce 3Toil paGorni, HO
B K IOBTOPHOMY, TNoOciIeIy0lleMy MepeoTiio;keHH0 GoJibuIoro Kojamvie-
cTBa HPOCHIOHN BAOAb NYTH cJjejoBaHMsA Kouseiiepa. [loaromy HeoOxo-
[MMO MCIIOJIb30BATH CHEUMANbHble KOHTeilHepHh WIM [IbIEHeIPOHUIiae-
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Mhie MEIKHW, B KOTOPHX COOPaHHAA NKUIb MOKeT BHAABATHCH Ha JHen-
HYI0 TOBEepPXHOCTb. BOJBLIIYI0 wacTh 3T0i PaboThl NPHXOAUTCA BBINOJI-
HATH € I[OMONbIO JONAT ¥ IMETOK; CO IeTKaMu HY;KHo paboraTh
OCTOPOKHO ¥ TPUMEHATh OponieHue. B sKcIepuMeATaIbHOM NOPAKE IIPO-
BOAMJINCH OHNBITH ¢ TIPMMEHEHWEeM HBLIECOCOB M CHELHAIBHO CKOHCTPYH-
POBARHHLIX 7S 3TOii LeJN ycTpOicTB, MoKas3aBmIMX B pabore oGHAmeKH-
BalONiNE pe3yiabTaThl. PeKoMeHIyeTcs nmpoBeleHHe AATBHEIINX OILITOB
¢ IpPUMEHEHHEeM TaKOro poja 0JOpPY/JOBAHUSA.

IDAXTHBIE BAT'OHETRI

Bo MHOrMX pyJHWKAX BATOHETKH SBJIAIOTCH OCHOBHLIM TPAHCHOOPT-
HBIM CPejicTBOM JIJIfA e PeMeIieHNs MOJe3HOr0 UCKOHAEMOro WM MOPO/IL -
PasMepn BATOHETOK PasaM4unl, HAYMHAS ¢ HeOONBIINX, eMKOCTHIO B TOJ-
TOHHLI, KOTODPHE IepeMelialoT BpyYHYI0 B Ipu3aboiHbIX IIPOCTPAHCTBAX,
10 4—O6-TOHHBIX, MCMOJB3yeMBIX NIPU CKOPOCTHON JIOKOMOTHBHOH OT-
katke. [lorpyska B HeGoJbmine BATOHETKM MOKET IIPOM3BOJUTHCA BPYd-
HYT0 WJIH OHU 3aTPY:KaloTCA ¢ KOHBeilepa 1IpH OMOUIA PA3JUTHLIX THIOB
MEXaHUYECKHX MOrpy3YMKOB, KOTOpPHE OBIJIH ONMCAHH BHIUtE, 110 CKaTaM
HJIM W3 PYAOCIIYCKOB.

{"TaBEBIMM  TPHIMHAMH OHUIEO0pA30BAHUA MPH TPAHCHOPTHPOBKE
MaTepuanNa B BarOHeTRaX ABJAAIOTCA MepeMelllenne Cyxoii roproil Maccel,
HCD0Jb30BaHHE TJIOXO CKOHCTPYMPOBAHHLIX BaTrOHETOK, BarOHETOK,
HAXOMANHMXCA B TJIOXOM palou4eM cOCTOAHWH, Il IePeNoJHEeHWe Baro-
Herok. Ilsian oOpasyercAa ocoGeHHO HpU NOrPy3Ke o ONPOKHU/IHIBAHNH-

HenonssoBanue BOABI

Tak ;xe Kak u NPW KoHBe{lePHOM TPAaHCIOPTE, MPUMEHEHUEe COOTBET-
CTBYIONLET0 KOJTHYECTBA BOJIH JUIA CMAauYWBaHHA TOPHOII Macch J10 Havaia
OTKATKH ee U3 32004 BaroHeTKaMI B 0OJIbUIHHCTBE ¢;iyuaeB Oy1eT jocTa-
TOYHBIM JI.T CBSA3LIBAHUA IIBITA HA BceX Hramax oTKaTku. Bmecte ¢ rem
B pesyinTaTe BHEAPEHHMA JOKOMOTHBHOII OTRATKH HA JajdbHUE paccTofA-
HUA ¢ TOBHIIEHHOIN CKOPOCTHIO [IBH;KEHUA M YBeJIHUYCHHS KOJHUECTBa
U CKOPOCTII BEHTHJIMPYEMOTro BO31yXa mpobieMa BHICHIXAHMA \IIOBEPX-
HOCTHHIX C.10€B TOPHOIl Macch B BaroHeTkax crtaia 0oiee akTyaJnbHOI.
B ragectBe KOHTPMepH OGblI0 HEOGXOXHMHIM YCTAHABIHBATH Ha BCEM
NPOTA;KEHHN TPAHCHOPTA IO HANIPABJIEHUIO K IIAXTHOMY CTBOJIY CTal{uo-
HapHEE OPOCHTENH, IO KOTOPHIMH NPOXOJAT BaroHeTKA. ()pocuread
JOM3KHB pafoTaTh aBTOMATHYECKH NPH NPOXOKIEHUU BATOHETOK W OBITH
TIIATENIBHO OTPEryJAMPOBAHHLIMI TakuM o00pasoM, 9T100H BOJXAHASN
3aBeca pacTpoCTPAHAJACH HA Kpas BaroHeTOK W 9TOOH TOZABAJOCH,
HMCHHO 10TpebHoe KoamyecTBo Bojnl. Hy:kHO caeguts 3a TeM, 9T0GLI
HADY!KHBIE CTEHKH BaTOHETOK NO1eP/KUBAINCH B JIOCTATOYHO THCTOM
COCTOAHUH, TAK KaK B IPOTHBHOM cAy4yae NPHUCTaBIITe K CTEHKAM IbIb
I TPA3b MOTYT HEePeoT.JORUTHCST U MepeiiTH Bo BpeMs ABH;REHUA BaTOHe-
TOK BO B3BelIEHHOe COCTOAHUE.

167



IIpocrinanne maTepmana

HeoGxoauMo mocToAHEO H OOUTEIHFHO CACIUTh 33 MOJABICHHEM IHIH,
ofpasyronieiica B pe3yabTaTe IPOCHNOAHUA, OAHON M3 TIIABHHX NPHYIMH
KOTOpPOTro fABJAETCA TlepelHoJHeHWe BaroHerok. JlnA m30e:xaHms mepe-
noJHeHWA TPeOYITCA HE TOJNBKO XOpOomMil HAJA30pP W BHHEMATEJLHOE
OTHOIIIEHHE CO CTOPOHLI pafo9uX, HO ¥ MOTPY304YHbIE CPEJCTBA W 3aTBOPH
PYHOOCOYCKOB, KOHCTPYKTHBHOE BHIIIOJHEHWE KOTOPHIX IIO3BOJIANO OHl
TOYHO peryjiumpoBaTh Npouecch HamodHeHMsa. CKarel NPH HANOJIHEHHH
BaroHeTOK [JOJOKHH HOAXOAWTH IO BO3MOKHOCTH OJmiKe K BepXHed mo-
BEPXHOCTHM BaroOHETKU U OBITh 3aKPHITHIMH BMECTE€ C OPOCHTEILHEIMM
yCTpoiicTBaMU B clydae WX IPHMeHEHUS.

HoHcTpyKnusa BaroHeTOK ABIAETCA BAKHHEM (PAKTOPOM B OTHOIIEHMH
ycTpaHeHUA IIPOCHIIKM MaTepHajoB. BaroHeTK: HOJKHH OHTH 11O BO3-
MOKHOCTH BOJOHEIPOHMI[a€MKIMH; y BarOHETOK, PAa3rpy’KaoI[AXCA depes
B0, M c 0OKOBOIf pPasrpysKoil MHO M CTEHKM MO/KHH GHTH XOPOIIO
OPUTHAHHE U He JONYCKaTh YTEYKU. BaroHeTku ¢ mOBPEKICHHEIMM HJIH
ZepOPMAPOBAHHBIME CTEHKAMH [OJIKHK HEME[JICHHO YAAIATLCA W3 IUKJIA
oTKaTKkH. MosKeT OHITH PEROMEHJOBAHO HUCIOJbL30BaHUE (O0JbIIErPY3HBIX
BaroHOB, NOCKOJbKY OHM CHIKAIOT CYMMApHYHI IOBEPXHOCTB, IIOJBEp-
’KeHHYIO BBICHIXAHUIO Ha €IMHMIYy Beca TPAaHCIOPTHPYEMOro MaTepHaia,
9T0 ABAAETCH (HAKTOPOM, CIOCOOCTBYIOMIMM CHUKEHHI0 OIACHOCTH OT
TIBLTH.

OtkaTouBble BBHIPAGOTKA

B ropuuix BepafoTkax, ¢Joy;KauyX IJIaBERIMHA OTKATOYHBIME IHYTAMH,
He JOJKHO OHTh HUKAKMX NPENATCTBHN, KOTOPHE MOTIAW GH NOBIHATHL
Ha cO3aHUe BHICOKUX CKOPOCTeH BO3AyXa B HENOCPENCTBEHHON GaM30CTU
OT IIepPeJBUTAIIIMXCH BaroHETOR; PeJIbCOBHE IYTH J{OJGKHH GHTL pOB-
HBEIMHM B NONJEP;KMBATbCS HAa BRICOKOM TEeXHHYeCKOM ypoBHE. OTKaTou-
HEe BHPAOOTKH [O/KHBL IOCTOSHHO OYHINATHCA OT MPOCHIIABIIErocs
Marepuaia; AJA 9TOH LeJd HA KOPOTKMX PacCTOAHUAX CJejyeT yCTaHa-
BIHMBATh KOHTeliHepH. BaroHerku, BpeMeHHO BHIIEJUINE W3 CTPOA, He
JOJKHEL OCTaBIATHCA B IVIABHEIX OTKATOYHHIX BHIPAOOTKAX, a JO/KHH
HANpaBJIATLCA B OOKOBble BLIPaGOTKM BHE 30HK HEHCTBMA IJIABHOH BEH-
THIALMOHHOI cTpyH.

JIokoMoTHBBI

Tam, Trie NPUMEHAIOTCA PYAHHYHBIE JU3€J€BO3Hl MJIM BO3AYXO-
BO3HI, BHIXJIONBI UX MOJ:KHBL OHITh BBIDOJHEHBI TaKMM 0GpasoM, 9TO6EI
OHHM He cIOcOGCTBOBANM B3METHIBAHMIO IBLUIH B BO3AYX ¢ HOJOIIBLI HJIH
CO CTEHOK BHpPalOTKH.

OKoa0CcTBONBHBIE BHIPAGOTKH

B pymEuKax, paspa0aTHBAOIMX MECTOPO;KAEHHA uepe3 HaKJIOHHHI
CTBOJ MJI¥ IITOJLHIO, BATOHETKI MOTYT OTKAThIBATHCSH HEIOCPE/CTBEHHO
Ha JHEBHYIO NOBEPXHOCThb. [IpH BepPTHRANBHBIX HIAXTHHIX CTBOJAX OHWU
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MOTYT JIOCTABJATHCSA Ha NOBEPXHOCTh B KJIETAX WIM ONPOKUALIBATHCA
¢ pasrpyskoii Marepmajia 4epe3 I'POXOTH ¢ HOCJHeAyIomell BHadeil ero
Ha OOBEPXHOCTh CKHOaMH. B IocliefiHeM ciayvae TpeOyoOTCA CHENHANb-
HEIE€ YCTPOHCTBA HA NYHKTAX ONPOKMJHBAHWA, KOTODHE OMHMCAaHH HILKe.

Ecan npm maHeBpoBrix palorax tpebyercsa Goapmiasd miomanb A
DOCTAaHOBKM BaroHeTOK IlepeJ WX ONPOKUAHBAHWEM WMIM IIOTDY3KOIi
B KJIETH, TO TaM cJjeAyeT u30erath HM3IMIMHUX CTOJIKHOBEHHI U yna-
POB, mpefycMATPHUBAsA [MJA HTOr0 YCTPOHCTBO XOPONmIO NPOPHIMPOBAH-
HHX OyTeii W NPUMEHAA COOTBETCTBYIOLIHE CTOIOPHHEE IPHCHOCOOIEHUs
(noButenu). Ha 3rmx myHKTax ciaefyer um3GeraTh BHICOKHX CKOpOCTel
[POBETPUBAHUA IyTeM, €CIH 3TO Heo(X0o4mMO, IepeMeHH HAImpaBJeHmi
BEHTHIANUOHHKIX CTPYi.

ONPOKUABIBATEIN ¥ MAXTHOI'O CTBOJIA

OnpoxkunLBaTeIN y IMIAXTHHIX CTBOJOB OLIBAlOT PAa3HHIX Pa3MepoB
B COOTBETCTBMM C KOAMIECTBOM HOCTYHAWINEro MaTepmana; y O6oabmax
LIAXTHHX CTBOJOB, IO KOTODHIM IIPOM3BOXHUTCA BHJada MaTepuala,

Prnc. 93. BepTurkaiabHH ¢ W nomepedHbld pa3pe3 6 pyAocHmycka:
1 — 3aiBEKKA; 2 — NOJIOK YNpaBJeHHA

DOCTYNAIOMEro OT OfHOTO I'JIABHOrO HOrpy3049HOTO NMYHKTA, 9acTo BCTpe-
9ai0TCA ONPOKHALIBATENM ¢ mponyckHOi cmoco6BocThio 200 m m Goxee
B d9ac.

HecMorpsa ma TO, 9T0 IJis mOAAEp/KaHHA TOPHON Macchl BO BIAKHOM
COCTOAIHAM HA BCEX ONPOKHALBATENIAX WCHOJB3YIOTCA OpPOCHUTENH, Ha
GOJIBPIIEX ONPOKHAKBATENAX BTOTO OKA3HIBAETCSA HEAOCTATOYHBIM JJIA
BefeHHNA GOpHOBI C HBUIBIO HA JOJ;KHOM YPOBHE H TpedyeTcs BKIIOYeHHE
BCIOMOTATEJIBHEX BEHTWIALNVOHHHX CHCTEM.

Ilpu BeIrpysKe COAEPIKHMOro BarOHETKM WJIH GYHKepa B ONPOKHH-
BaTeJAX H3 HEro BHTECHJAETCA PpaBHHHE 00beM BO3AYXa, KOTODHIl
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BHIGpachiBaeTcA Hapy;Ky M3 BODOHKH ONPOKUIRIBATENA, YBJIEKAA ¢ c060ii
GonpuIoe KOMHMIECTBO DHUIM, KOTOPAA 3arpAsHAET OKpy:kawollee HPo-
CTPAHCTBO.

HasraueHue BCIOOMOTaTeNBLHOH BEHTHJIANMU 3aKAOYAETCA B NpPEI-
OTBPAIIEHUH 3TOr0 MOIHOI'O BHOpOca BO3NyXa WIM B CHIGKEHHH €ro
70 6e30nmacHOT0 YpOBHA. YCTPOHCTBO oTcachBaomeil cuctemsl (pme. 93)
ompenensercd 0COGHIMY XaPaKTePUCTHKAMM ONPOKHBIBATENCH H OKPY-
JKAIOUIMMH  YCJIOBHAMU.

I''TABHBIE PYJTONEPEINY CKHBIE CHCTEMbI

B raaBHBHIX PYNOHOEPENYCKHBIX CHCTEMAX Y IOIbeMHbX IHAXTHHRIX
CTBOJIOB CYIIECTBYIOT NPOGJIEMBI, NOJO0OHLIE TeM, ¢ KOTOPHIMH IPHXO-
JIMTCH BCTPEUAaThCA M Ha pafouumx yvacTHaxX, HO TOJLKO B o/iee KPymHOM
macmrabe. BmecTe ¢ TeM 31ech MOTYT BOBHHKHYTL elle W OCJO:KHEHHSA
B cHJIy TOrO haKTa, UTO MOABEMHBIE HIAXTHBIE CTBOJILI aCTO ¢.1Y;KAT BEHTH-
JAAUMOHHHIMH CTBOJAMHM JJIA HUCXOAAIEH cTpyu, M moatoMy Tpebyrorcs
crenuaJ bHbEe MEPH NPefoCTOPO;KHOCTH, YTOOL He IONYCTHTh IIpeBpa-
IIeHUA PYAOCHYCKOB B MapajienbHHE BEHTHIAIMOHHbE BLIPAOOTRU
U 3aMHIKaBEUA (HAKOPOTKO» TJIABHOW BEHTWIALMUOHHON CTPYY, UTO UMEI0
OBl cileIcTBHEM 3arpA3HEHHe BXOISIUIET0 BO3AYXA MbLTbI0, 00pasyloileiica
B pyjocnycKax.

B HekoTOpHIX cAydYasX MaTepuMajd U3 PYIOCIIYCKOB BHILPY;KAETCH
HEINOCPeJICTBEHHO B TPAHCTIOPTHBIE COCYIBI CKUIIOBOT'O TIOI'beMa, HO B APY-
FUX caydasx IPUMEHANOTCA PYAHLIE WIH MPOME/KYTOYHHE OYHKepa, M3
KOTOPBHIX PyAa TPaHCHOPTHPYETCH K MECTY CKHUINOBOTO NOXBEMa IIPU
IIOMOIIA JIEHTOYHOTO KoHBefiepa. B Takux ciaydasx cumereya BHITAKHON
BeHTWIATAA [10J3KHA OBITH CHPOEKTHPOBAHA TAK, 4YTOOH OOCIHYKHBATh
BCe KOHTPOJbHLIE MYHKTH, KAaK PaBHO H BHIPAOOTKH JyIf JEHTOYHBIX
KOHBEH#EepOB M XOJOBHIE OT/leJIeAUsA. [IbLIb MOKET OTBOJUTLHCH B MAXT-
HHIH CTBOJ J.1 MCXOJAIIEIH CTPYH, €Cau 3To yIoOHO, HO B (OJALIIEHCTHE
ciaydaes Tpefyercs NpPUMeHeHHe KDPYHNHBIX (GHILTPOSB.

CKHIIOBOA MOABEM

IIpy mpmMeHeHNU CKHUIIOBOTO TMOABEMA OCHOBHOC BHUMAHHE cJeIyer
obpauiaTh Ha rJIaBHEEe IIYHKTHL ONMPOKUALIBAHHA u pyiubie GyHKepa,
ycTpoiCTBA il 3arPY3KH CKHUIOB M Bce TJIaBHHE NepeJaTOTHHIe Pyxo-
CIIYCKM, CBA3aHHHE C IDAXTHRIM CTBOJIOM, a TaKKe Ha oOpasoBanue
TIBJIM B CaMOM CTBOJie, UTO uMeeT 0c000 BasKHOE 3HAYEHWE B CTBOJAX,
MOJAIUX BO3IYX.

IIyBKTH 3arpysku CKHIIOB ABJAITCA BO3MOKHEIMI MCTOYHUKAMU
3HAYUTEJIBHOTO NEIe00PasoBaHusd, KOTOPOMY cJjeiyeT YIAeNATh o0coboe
BHUMaHME, IOCKOJIBKY OHM 4YacTO pPACHOJI0;KEeHH B TIABHBIX INAXTHBIX
CTBOJIAX, HOAAInX BO3Ayx. Mexond us atux coo0paskeHuil, Bo Bcex
BO3MOKHEIX CJAYy4YasgX cJlelyeT HmpefycMaTpHBaTh ycTpoiicTBa Jad OT-
BOJA IJIaBHOIl BEHTWJIAIMOHHON CTPYH, 4To0H H30€KATh BHICOKHX CKO-
pocTeil Bo3myXa Yy /[03aTOPOB CKMIIOBOTO IIOABEMA, a TaK:Ke CHU3HUTH
BO3MO’KHOE 3arpsisHeHHe BO3jyXxa.
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Tlorpysounbie onepanum

B MeraqnuyecKHX PYAHMKAaX YCTAaHOBKA [IJA IOTPY3KH COCTOHT
00bYHO W3 GyHKepa, W3 KOTOPOrO pPyJa IOCPEICTBOM KOPOTKHX CKATOB
noflaercs B MepHHe OyHKepa WM «[03aTOPH, NPEIYCMOTPEHHEHIE IO
OJlHOMY Ha KQyKIBi CKAN, HaXOAAIMMiicA B 3KcmwiyaTauuud. KOHTpoOIb-
Hbi¢ IBEPH YCTPOEHH HWKe CKATOB, B HMKHEN YacTH Ka:KIOrO /[03aTopa.

Ilorpyska oxsaTeiBaeT ABe IJIaBHHE ONEpalun: HAIOJHEHHE 03a-
TOpa ¥ NOCIEAYIINYI0 3arpysky ckuma. J[03aTopsl HamoJHAOTCA
BO BpeMs IOJAbEMA CKUIA, TaK 9TO IPYU €ro HOXXOAe IIOAJIe;ailuii Io-
rpy3ke MaTepuaJ Bhiaercs 0e3 3afiepskek. B peaysbraTe nepenpmKeHus
PYAR U CKHUIA CO3JAaeTcA mepeMelieHHe OOJIBINOrO KOJIWIECTBA BO3AyXa,
yBJIeKaloniero 3a co0oii Nbiib, 00pa30BaBIIYOCA NPH NAJeHAM TOPHOMU
mMaccel. B kagecTBe KOHTPMEPH! IePeaTOYHbIE CKATHl M [{03aTOPH TOJKHE
N0 BO3MOJKHOCTH BHINOJHATHCSH NBUIEHENPOHNIAEMbBIME UM HOJKHEL OHITH
IPeyCMOTPEHL! JIOCTATOYHO MOLIHBIE OTBOJBI BCACHIBAHWMA, YTOOK ypaB-
HOBEUIMBATH IlepeMelieHNEe BO3JyXa WM TPEJOTBPATHTH HOUAJaHUe IIHLIA
B armocdepy.

IIpocsimanume

Ilpm HamoJHeHMHM CKUIA HEOOXONWM TINATENbHbIH KOHTPOJb 32 KOJIH-
9eCTBOM 3arpysKaeMoil PpyAbl, HOCTYNMHBINEHA W3 [o03aTopa, YTOOH HE [O-
OyCKaTh IEPenoJHEeHUS, IMOCKOJbKY 3TO MOKET BHI3BATh NPOCHIAHHE
MaTepuasia M3 CKHNA BO BpeMs LOJbeMa M B pe3yJbTaTe Ibieobpa3oBa-
HUEe B INAXTHOM CTBOJie. [lasKe Kame)k 3arpsAsHEHHOIl BOJAK M3 CKUIIOB
MOJKeT BHI3BATh 00pa30BaHME OTIOKEHWI Ha TOPU3OHTANBHEIX IOBEpPX-
HOCTAX WIAXTHOTO CTBOJA, IOCJE BHICBIXaHMA KOTOPHIX IIBLIL MOKET
NOJHEMATHLCA B BO3AYX.

Opmako, HECMOTPA HA caMoe TINaTeJbHOe O0OpYHOBaHHME 3arpysod-
HEIX YCTPOHCTB CKHINOBOrO NOABHEMAa, M3BECTHOE KOJMIECTBO NPOCHIIAB-
nIerocsa MaTepuajia ABIAETCA Heu30eKHbIM, KOTODHIA MHOTJIa HOXOXHUT
00 MHA MAXTHOI'O CTBOJA, IJe HeoOXOAMMO NperycMOTPeTh YCTPOHCTBO
IS ero yHaJeHwus.

B GoapmmucTBE ciaydaeB AHO INAXTHOTO CTBOJA, WM 3yMId, HaXo-
AETCA HMWKe NOcJeqHero IPONYCKHOr0 HYyHKTA A BEHTHISALHOHHOR
CTPYyH; MO3TOMY JUI CO3NIaHUA 6e30macHHX YCHOBUM paboTH s dofei,
3aHATHX Ha y0Oopke mpocwnd, Tpefyerca BCacHBAOMAs BEHTHIAIHUA,
KOTOpas 9acTO MOKeT ObITh MCIOJH30BaHA B KOMOMHALIMU C TOHW BEHTH-
JNALMOHHOMN CcTPYeil, KOTOpasA mogaercA K po3atopaM. B apyrux caydasax
TpeOyIOTCA OTHEeJbHbIE YCTPONCTBA.

Hapzsop

Jlana, paboTaromue Ha 3arpys30YHHIX YCTPOMCTBAX CKMUOOBOI'O IOMb-
ema, OOBYHO MHOrO BPEMEHH NPOBOJAT HA KOHTPOJBHRX HYHKTax
H B CIJIy 3TOro B 0ojbliell Mepe MOABEPraloTCA OmACHOMY J[AeiCTBUIO
aw6oii meiin. Ilostomy 6onbmioe 3HAYeHHME WMEIOT MOCEIIeHHsA M OC-
MOTDPHL 3THX YCTpOHCTB W 0T6op mpo® ¢ Tem, 9YTOGH YROCTOBEPHTHCA
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8 XopomeM pabodemM COCTOAHHA 000PYROBAHUSA H 00€CIEIUTH YAOBIETBOPH-
TeJIbHEIe YCIOBHA PAGOTH, B 0COGEHHOCTH B OTHOUIGHHH YHCTOTH.

3aBenynomuii CKHIOBHM HOAHEMOM MOJKEH HECTH OTBeTCTBEHHOCTH
3a yjajeHHe IPOCHIABIIErOCA MATEPHAJa W PeryJsApHYI0 MOIKY, 4TOOH
u3beskaTh CKOmIeHUH meUH. IIpaKTHYEeCKHI OOKT IMOKa3aJ, 9TO HA 3THX
y9acTKax HEOOXONHMEl CAMEIE CTPOTHE MEPH IPeIOCTOPOKHOCTH s
ycrpaneHdss 00pa30BaHHUA OMACHHX KOHIEHTPANUIl B3BEIIEHHOH IIKLIN.

Ecau Ha [gHe IMAXTHOrO CTBOJA HPOHM3BORATCA KaKie-a1ubo paboTs,
Hampumep yOopKa IpochHIaBIIedics TOPHOH Macch, TO HeOoOXOMHMAL
IepHOAXIEeCKYe IOCeIIeHUS JTOr0 yYacTKA JWIOM, OTBETCTBEHHBIM 3a
meponpusarua no 6opsbe ¢ naubo. Ilpu orcyreTBuu mocrogamoro, BHU-
MaTeJIbHOIO0 OTHONIEHUA U HeIPHHATHYU Mep IO IOJaBJEHUI0 ORUIH TaKHe
OTHAJIeHHBIE HYHKTH MOTYT IPEACTaBIATH c000li HEMAIyI0 OIACHOCTh
IJA 310pOBBA 3aHATHX 3XeCh Jofeii.

TIOJA3EMHBIN TPAHCIIOPT MATEPHAJIOB U OGOPY{OBAHUA

TpancmoprupoBka MatepuajsoB W 060DYJOBAHHA, TAKHX KAaK Kpe-
IIC;KHEIA Jiec, MALIMHB, OypoOBEIe TPpyOH H pesbCH, Tpedyer GoabIIOro
KOJUYIECTBA PY[HUIHHX BarOHETOK, MHOT0 HePerpy30K U CKIaJHPOBAHHA.
B pesyibrare riaBHbIle OTKATOYHHIE NYTH, BEHTUIAIMOHHGIE BHIPAGOTKH
M OKOJOCTBOJIBHEIE [BODH MOLYT OKa3aThCAd HACTOIBKO IIePerpysKeH-
HBIMH, 9TO HapPYUIATCA HOPMAaJbHOe (QYHKIHOHUPOBAHHE BEHTHIALHH,
U TBUTH MOKEeT HOXHATHCA B BO3AYX. Boiee Toro, morpyska u meperpyska
THAKEJHX MAaTePHAJIOB, TAKHX KaK TPYOH M pesbesl, B 0COOEHHOCTH OHIB-
[IMX B DKCIVIyATAMM M HOKPHTHX OHJBI H TpA3bl0, MOTYT CO3aTh
rycrue objaka mBLTH, ecTd K 9THM pabotaM He OyAeT NPOABIEGHO FOJK-
HOTr0 BHUMAaHHUS.

Hapsny c obecueuenmeM COOTBETCTBYIOIMUX TPAHCIOPTHHX CPEHCTB
IUisT PasrPy3KM M MecTa JJjiA CKJIAJUPOBAHUS MATEPHATIOB PYKOBOACTBO
PYAHHUKA JOJKHO CIEIUTh 32 TeM, 9TO0I JIIOQHU, 3aHATHE HA 3TUX padoTax,
OBLIH B JOJIKHOM Mepe MPOMHCTPYKTHPOBAHH X YTOObI OHM NPHHAMAIHA
BCe HEOOXORMMEIE MEpH NMPEeJOCTOPO;KHOCTH NPOTHB o0pasoBaHuAa obia-
KOB DHUJIM OPH TakuX paborax.



F’JTABA XI

NEPEABIKEHUE B IIOA3EMHBIX OTKATOYHBIX BBIPAGOTKAX

Eciu nas, oceBOIas B OTKaTOYHOH BHPaGoTKe, B3METHIBAETCA B BO3-
ayx u obGpasyer 00JIaKO, TO OHAa CO3/[ae€T B YyrOJHHHX IIAXTaX OHMACHOCTH
B3pEHBAa W BO BCEX INAaXTaX W PYFHWUKAX — ONACHOCTH JA 3H0POBbHA
giogeit. IIunpHBle OTKATOYHHIE BRHIPAGOTKE MOYKHO BCTPETHTDH B lIaxTax,
e OTCYTCTBYeT eCTeCTBEHHOE YBJI;KHEHH® M3 BOJOHOCHBIX TPEHIHH HJIU
CKOIIEHHe BOJHL HpH IJIOXOM ee OTBOfe. HekoTopoe KoJMIecTBO mbLIx
Mo;xeT o0pa3oBaThCs B peayibraTe UCTHPAHUS NOJOMIBH BHIPabOTKH
WIK Marephalia, UCIOJb30BAHHOTO A HACTHIA W BHPABHABAHEA. SHa-
9UTEeNbHOE KOJXMYECTBO HHIIH OCAKNAeTcA BCJAEACTBHEe HIPOCHIAaHHA
IOPONOK MJIM MCKOIAeMOr0 NpH TPAHCHOPTHPOBKE, 4 B BEHTHIANAOHHHX
BHPa0OTKAX MHOI'O IBLIH YHOCHTCA CTPyeil BO3AYXa C IOCHEAYOIMUM ee
ocaxaennem. OceBInas MBHUTL MOKET NEPEeHTH BO B3BEINEHHOE COCTOAHHE
B 3a604X, OyHKTaX Mmeperpyskd W APYTruX MONOOHHX MecTax, Ifle mpiu-
XOQUTCA MMETh fieJ10 ¢ GOJbUIMMH KOJMYECTBAMHM YIVA HJAM TOPHOI IIo-
poasi. Har y:ke yKassBajgoch B HMpeNEIYIINX INIaBaX, HY:KO IPURHMATH
BCE JOCTYyOHEE MEpHl, YTOOK He JOUYCTHTHh MONAJAaHUS IHJHA B BOBIAYX;
OJHAKO KAaKasg-TO 9JacTh ee Bcerfga OyaeT ocTaBaThCA BO B3BEIIEHHOM
COCTOSIHME H OCaKAATHCA B OTKATOYAHX BHpaboOTKax, TAe cieqyer
Opefympe;RAaTh ee BTOPHYHHI INepexof BO B3BENEHHOE COCTOSHIE.

C pasBuTHeM MeXaHMBHPOBAHHKIX METOROB pa3paboOTKM MHoABMIACH
BO3MOKHOCTh COKDAINEHHS KOJHMYECTBRA OTKATOYHHIX IYyTeH M WCHOJIB30-
BaHUS [ HDEPEBO3KH MCKOIAEMOr0 MOMHKX M OHICTPOXOAHHKIX TpauC-
OOPTHHX cpefcTB. PaBHEIM 006pasom CTajl0 BOSMOKHEIM H ;KeIaTeJIbHHM
TpOM3BOIATH IEPEBO3KY JI0oNeil TONbKO B Hadale M KOHIE pabogeil cMeHH,
mpudeM HaOII0faeTCA TEHAEHINSA HCKIIOIHTL CAydaiiHEle mepejBIKeHHs
JIOfeil BHE BTUX YACOB HUK.

Iepenpu;xenune O6ONBMNX Trpymi Jiofell Mo NHJIBHHEM BHpaGoTkam
BHIBHIBAET CIVIBHOE IIBLIEOO0Opa30BaHME M CO3[AeT 3HAYMTEIBHYI0 Omac-
HOCTH 1A 3J0POBBA ¥, KpoMe TOro, HeyjmoGeTBa i CaMUX JIIOfiei,
Haxopamuxca B nytu. Ecaw BupaGoTkH, cayskalqie QIS DepPeABHKEHUA
aofiel, He MOryT HOAMAEP/KHBATHCA AOCTATOYHO YHCTHIMH OT HBLIH MIN
€CJH HeNb3sT M[OCTHYh YHOBJIETBOPHUTEIBHOIO CBA3HBAHHUA OCERileil
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ObLTH, TO MOKeT BOBHUKHYTH He0o0XOomuMocTh obecneuuTh HEPEBO3KY
JlofeHd CpeficTBaMM MEeXaHMIEeCKOr0 TPAHCIODPTAa B CYMECTBYIOIIHX BhI-
padoTkax WM OPOUTH HOBHE BHPAGOTKH, KOTOPHE OYAyT CIAYKHTH
TOJNBKO TYTAMHE COOOIIEHUSA.

IIEPEBO3KA JTIOOEN

Bo mHormx coBpeMeHHBIX PyJHAKAX M IIaXTax XO;KAeHHe JIOo[el
ila MecTo U ¢ Mecra paboTh parTuuecku ycrpaneno. [Ipu xanaTHoM u J0-
KOMOTHBHOM TPaHCHOPTE MJNA MEpPeBO3KH JIOXeH HPUMCHAITCH BaroHH
CTerUaNbHOIl KOHCTPYKIUH. B 3Tux ciaydasax mpu XOpouro IpPOHJeHHEX
BHIPa0OTKAX M HAJWYHUM PEITbCOBLIX IYTeil JIOAU JOCTABJAKTCA K MECTy
Ha3HaYeHHs, He BRIBKBAaA CHJIBLHOrO nhlieobpasoranmus. bBoaee Toro,
OHHM NepeMemaOTCA OBICTpEE M TeM CaMBIM COKpallaeTcs BpeMs JeiCTBHA
Hla HEX A000i TPHUCYTCTRYIOMEH B BO3AYXE B3BCINCHHOI HEUIN.

OcobGoe BHEUMaHHe CIeyeT yeAATH MECTaM MOCAJKU M BRICAAKH Jiofeil
M3 BArOHOB, 9TO0K B 3THX OYHKTAaX HE MOMHMMAJACh TbLJIb. BaroHbl TOMH-
HBI COOEpPsKaThbCA B 94HCTOTE, OHUIb M3 HHUX J0/:KHA ObITH yHaJieHa.

Crenyer Takke IPeIyCMOTPeTh TPAHCIOPTHHIE CPEJCTBA IIA Iiepe-
RO3KH JoJ[edl B HAKJOHHBIX BHIpaGoTKax. BcaeacTsue MomoJHUTENBHOTO
pacxoja CuJ IpH ABH;KEHNHN BBEPX IO HAKJOHHOI BHIpaboTKe KaK 4acrora,
TaK ® ri1yOWMHA AHXaHAS BO3PACTAl0OT OYeHb OHICTPO, B pesylbTaTe 4ero
BO3HAKAaeT ele (ojiee cephe3Has yrposa 3M0POBBI0 JI0Jell, eciiu B BO3-
JIVXe OPHCYTCTBYeT B3BeIUCHHA Ublib. [ mepenoskn Jiofeii 0 HAKJIOH-
HEIM BHIpaboOTKaM MUPOKO HCHOJIb3YETCA KAHATHAS TATA; OJHAM U3 HelaB-
HUX HOBOBBEJGHMH ABJIAETCA KAHATHAA [0OpPOra C HMHAWBUAYaJTHbHHMHA
CUJEHbAMU, NOABEMEHHHMHI HA [IBIKYIEMCA KaHaTe, N0 NPUHUUIY
TIOXBEMHAKOB T'OPHOJBIKHHX cTannuii. I[Ipm mMexanwW3MpOBaHHOH mepe-
RO3Ke JI0Ied HOBHWIIAeTca 0e30NMacHOCTh [BIMKEHHA Giarofapsa OTCYT-
CTBHK) HEIHEXOXO0B B OTKATOYHHIX BHPabOTKAX, YMEHbUIAETCA YCTAJOCTH
U JocrHraerca 0osbllasg SKOHOMHSA BPEMEHM, 3aTPAdMBaeMoro Ha mepe-
JBU;KCHHE.

CHENMAJBHBIE BLIPABOTKU AJIA NEPEJBIKEHAA JIOAEN

Ipoxonka BHPaGOTOK, IPefHASHAYEHHKX WUCKIIOYATEIHLHO [JIA mepe-
JABIKEHUs JIOdell, [ajeKo He BCerja MPAKTHYHA, XOTH B HEKOTOPHIX
COBPEMEHHHIX IMAXTaX NPWILIA K BHBOAY O HEOOXOJUMOCTH HPOXOIKM —
B JIOHOJHEHNEe K I'JIABHEIM OTKATOYHHIM BHPaOOTKAM — BEHTHIAIIMOHHEIX
REIpa0OTOK JJis1 BXOgAMEl CTPYH, KOTOPHE 9aCTO MOTYT HCHOJb30BATHCA
INA ODEPeABWKEHHA, WMes elie W TO NPeMMyMmecTBO, 4TO JAd OyayT
HaXOMATHCHA B aTrMocepe CBeKero BO3ayxa.

Bo MBoOrmx cayuasx HauGonee 1erecoo0pasHoil 3aMEHOH OTKATOYHARIX
BHIpa0OTOK B 9YacTH, Kacalmedcsa HYKA TPAHCIOPTA, MOKET CIYKHTH
BEeHTHJIANMAOHHAS BRpa6oTka Jqig ucxoaamei crpyu. Ecan sta seipaGoTsu
MCIOJB3YIOTCA AIA IePEeBO3KH JII0fel, TO HeoOXoAMMa THIaTeJbHAA WPO-
BepKa M MOCTOAHHHI KOHTDPOIb 3a COCTOAHHEM BO3[YyXa C IeJbI0 HEeIOo-

OyMEenudA 3arpA3SHEHHUS ero 4acTHIAMH B3BEDIEHHOI Ohiu u3 pabounx
3a60eB.
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Bo Bcex caywaax, korjga mpeaycmarpuBaerca oGopyLoBaHHe BEIpa-
GOTKH JJIA Mepe/BWKeHHA, OHA NOJKHa obecmeyumBartsh ygoOHOC M GHICT-
poe mepexBm:keHme, u36eraTb KPYTHX YKJAOHOB M MMETh XOPOHIYH
NOBePXHOCTb, NPUTOJHYI B H3BECTHOH Mepe HJA CBA3WBAHUA HELIH.
Ilpr 0c060 WHTEHCHBHOM ABMKEHHUH KEJATEIbHO yCTPOHCTBO GCTOHMPO-
BaHHHX HIH ac(aJbTHPOBAHHHX XOMKOB.

YIAJEHHE OCAKAEHHOHN IbIJIN

Hecmorpsa Ha Bce RO3MOKHEIE MEPH IPEAOCTOPO/KHOCTH, HEKOTOPOE
OpockOaHEve TPAaHCHOPTHPYEMOro Marepuaia dvacrto OnBaer Heuslerk-
HEIM; OTCIOla HEOOXOMHMOCTH CTPOTrOTO COONIOJEHUA NPEeNyCMOTPEHHOFO
pacmopska OHA IO OYHCTKE OTKAaTOYHHX BHpadorox. Heobxomumo
TIHATEJBHO CIETUTH 32 TeM, YTOOH COOpaHHAaA MEIAb HE paccemrajach
BHOBb B PYRHMYHOH aTMocdepe; eciiH HCIOAB3YIOTCA METJAH I JOIATH,
TO BO BpemMsa paGoTH MMM HeOOXOJHMO OOMJIBHO YBIARHATH BLPABOTKM
pasbpuaraanueM Bopgel. Caenyer mpegycMOTpeTh CHETHAJIBHBIE KOH-
TedHepH IJA COOHpAHMA HBUIM ¢ DOCTAeAYIOMHEM yHAaJeHHeM HX 3a mpe-
neas BeipaborkeE. He pexoMenjgyercs HPOU3BOAUTH MHOTPY3KY HHIHN
B npoxojxdmue BaroHbl, TaK KaK OPH 9TOM MHOI'O IEJIN BHOBL DoOoajaer
B OTKaTOYHBIE BHIPAOOTHKH.

B HEKOTOPBIX CTpaHaX A OYUCTKH MOREPXHOCTH OTRATOYHMWX BhI-
paloToK ORI CKOHCTPYHPOBAHK BCACHBAIMUE YCTaHOBKM, palbora-
e 00 OpUHIAOY IOhJecoca. OJIHa A3 TAKHX YCTAaHOBOK OTCacChIBaeT
20 m#3/mun; ona coefmHeHa ¢ QHIBTPOM, COCTOAIEM U3 § IMKIOHOB
# 108 quauBEAPUYECKAX HIEPCTAHKX MEIIKOB ¢ o0meilt ¢pminTpyiomei mo-
BepxHOCTBIO 17 X#2. YcraHoBKa cHAOeHA BCTPAXMBAIINUM YCTPOHCTBOM,
ofecoeynBatomuM OCa;KIEHHEe UHLUIM B KOHTEIIHEPH € HOC.CyOMEM HX
yiajieHueM H OIOpo;KHeHHeM. BcacnBalomuii HAKOHEYHWK NpPHKpeILIeH
K ru0KoMy WIIIaHry, 94TO IO3BOJAAET HepeMelaTh ero mo IOBePXHOCTH
BupaboTkM, cmoTpAa mo HapgoOmoctu. OH 3aXBaTHBaeT MaTepHask JHa-
merpoM 10 2,5 mm Ha paccrosaud 10 cx or mosepxHOCTH. YCTAaHOBKA
ofopynoBana JBHraTejeM MOIMHOCTBIO 7,D 4. ¢c. M MOKeT OHRITH CMOHTI-
poBaHa Ha KojiecaX C PEe3MHOBHMH IMMHAMH WJH OpHcoocobneHa ais
UCPENBUKEHUA MO PebCOBEIM IYTAM.

CBA3LIBAHHE IBIJIN B ITOA3EMHBIX BBIPABOTKAX

HecmoTpss Ha BCe IPOBOAMMEIE MEPONDHATHSA, MMEETCA e€Ille MHOTO
ciy4aen, KOrfa rOpHBIe BHPPaGoTKM, DO KOTOPHM IPHXOAHTCSH OPOXO-
IuTh GONBIIOMY KOJHYECTBY JIOAed, OCTAIOTCA NHUIBHKEIMH. B Takux
cIyYasAX HPUMCYTCTBYIOMYI0 B BHIpaGoTKe DEIb HEOOXOAMMO B KaKOH-TO
Mepe CBA3aTh M NIPEeNyOpeAdTh ee BO3MO/KHOE B3METHIBaHME B BO3AYX
M Tepexo/] BO R3BEIEHHOE COCTOSHUE.

CBsA3nBaHNE THITM 3aKJII0YaeTCA B TIATEJBHOM CMEIMBAHHH PhIX-
JIOro MAaTepHAJia Ha TOJ0ImBe BHPaGOTKU ¢ BOJoil, ¢ o6pasosaHuemM cMmecl
B BHJE IJaMa, KOTOPHIl AeJaeTcA IJIOTHBIM M CJerka MJIacTUIHBIM Hoc.ie
Tpam6oBKkA. OOKTHHM OyTeM GBIIO YCTAHOBJIEHO, 4TO €CJH HIbLib JOMKHA
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OCTaBaThCA CBSA3aHHOH, TO COJEepPKAHHWE BJIAaTd B MAaTepHAJe JOIKHO
TOfiepsKEBaThCA Ha ypoBHe npubGimsutensHo 10%. B cuay mcoapenuma
BOJBI, BHIBHBAEMOT0 BEHTHASIMOHHOW CTpye#, OHJIbL B KOHIE KOHI[OB
BHICHXAaeT M TeEpexXofuT B JHUCIEePCHOe COCTOAHWE, BO H3be:kaHHme dero
caexyer Ho0aBAATH TUTPOCKONMYIECKYIO COJb B KOJMYECTBE, BABUCHIIEM
oT BAaKHOCTH Boszayxa. Taxasa coab ofecmegmBaer HA OPOLOJIKATENbHOE
BpeMsa COjiep)KaHHe BJIATH B CBA3AHHOI IBUIM Ha JKEJaeMOM YDOBHE.

Ilpegnosxenna o6 HCOOTB30BAHHHM TUTPOCKONMYIECKUX COJeH s
coxpamnenus Biaru Gsuiu maBectHn eme xo 1880 r. Ilocie aroro Grutm
MPOBEeHH ONBITH KaK ¢ OOKKHOBEHHOH MOBaPEHHOH COJIBIO, TAK H € XJIO-
PUCTHIM KaJbl[ieM, KOTOpHE MNPOAOJIKAIWCH B PA3HEIX CTpamax o
30-x TOHOB TEKYMEro CTONETHs, KOrJa LPOM3BOACTBO CHHTETHIECKHX
HOBEPXHOCTHO-aKTUBHHX BeOIECTE B OPOMHIIUIEHHOM MAacluTabe MO3Bo-
JWI0 HAWTH YAOBJIETBOPUTENBbHOE pellleHme NpoOJeME HaJeKamero
CMAYMBAHHUA OCEBINelH OeW. BHIE OpOBefieHH ONOKITH OO0 M3HCKAHUIO
3aMeHHUTeIeH XJIOPUCTOr0 KAJBIMA, B YACTHOCTA C XJIOPHUCTHM MarHHEM
¥ JJiA OYeHb BJIA;KHOTO BO3AyXa — C XJOpuHCTEIM HatpmeMm. Hccaemosa-
JHCh TaK;Ke Apyrue MaTepuajsl, HaOnpuMmep moGodHble HPONYKTH IIPOM3-
BOJICTBA IEJJIIOJIO3H.

MeToapr 06paGoTEH

Tpe6oBanus B OTHOMEHHH YAOBJICTBOPUTEIHHOTO CBA3HBAHUS ILLUIH,
ocepmell Ha TOAOIIBE BHPAOOTKA, CBOMATCA K TPEM OCHOBHEIM IIOJIOKe-
HEAAM.

1. OTHOXMBIIYIOCA HBIJIF HYKHO CMAYWBATE OHICTPO WM HOJHOCTHIO,
npesKie 9eM IO Hell HadHeTcd [BWKeHHe JiIofeil, 9To0H OHM He MOJTHH-
MalH HECMOYEHHYI OHUIb BHOBH HA LIOBEPXHOCTH BHpaboTkm. Ilommoe
cMadmBaHUMe TpefyeTcs TaKke A PAaBHOMEPHOTO NPOOUTHBAHHA OTJIO-
JeHAH OKJIA, BHOCUMOIL 3aTe€M CONBIO. Y IOBIETBOPUTEIBHOE YBIAXKHEHHE
OBUIM, OCeBImeil B BHpaboTKax, ¢ IOMOIOBIO ONHOA TONBKO BOIH JOCTH-
raercsa JUINb B PeIKHX CIydYasax; oOWIHO HEOOXOAMMO NPMMEHEHHE pac-
TBOPOB HOBEPXHOCTHO-aKTHBHHX BeINECTB.

2. Copep:ranue BJaru B CMOYCHHHIX ¥ CBS3aHHHX OTJOKEHMAX IBUIR
JOOKHO HMOAAEP/KMBATHCA HA JOCTATOYHO BHICOKOM YPOBHE C TeM, ITOGH
OTJIO}KEeHUs He CTAJIM CIWITKOM TBeDJAKIME, He BHICHXalHW H He IpeBpama-
JIECH eIle pa3 B NbIIb NPH ABMKEHAR TPAHCHOPTA.

3. OTioeHus MOJKHH COIEPKAThCA B XOPOINeM COCTOAHHE M IepH-
OIWIEeCKN HOJBEpraThcs HOBTOPHOH o6Gpaborke.

IIpexne wem mpuerymuth K o6paGoTke, rOpHYI BHPAGOTKY clegyer
OYHCTHATH OT JIECOMATEPUAJIOB W APYTMX KPYHHHKX OPEIMETOB, a OHJIb —
B oco0eHHOCTH ee Goibmme OTJIOKEeHMA BOIM3M CTEHOK BHPaboOTKM —
B M3BECTHON Mepe BHPOBHATH. Bce mOBepXHOCTH IO AJHHE BHpPabOTKH,
nogie;kames o0pa6oTke, T. €. CTEHKH, KPOBJA W INOAOINBA, MOJKHH
OHTBL 3aTeM XODPOIIO OCNaHMOBaHH. Kciam mpeaycmaTpuBaeTcs CosfaHue
Ha nofomBe BHPAOOTKH XOpOmero IOBepXHOCTHOT'O CJOS CBA3AHHOH
OHIH, TONIHHA €r0 HOMKHA OHTh w0 Mmenbmedl mepe 1 gioiim (2,5 cm).
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Cmanusanue nviauw, oceswel Ha nodowse espabomokr

Ecin mopomBsa BHPaOOTKH B NPEAIIECTBOBABIIAI mEpPHON HE IOA-
Beprajach pPeryJaApHOMY OPOIIEHWIO HJIH JKe €ClAH OCAKIeHHASA IEUIb HE
OTHOCUTCA K YHCIY TeX NhUIeH, KOTOPHE Jerko CMaYdBAOTCA OfHOK
TOJABKO BOJOH, YyBJaJKHEHHE €€ CJIeNyeT IPONU3BOAUTH PpAacTBOPOM,
cogepsramuM 0Koio 0,5% DOBEpXHOCTHO-aKTHBHOTO BemecTBa (cMa-
gpBalomero peareHTta). Brfop peareara oA mpeACTOANEro MCIOJB30-
BaHMA M HeOo0XOZMMAasg ero KOHIEHTPAIMA B3aBHCAT OT (PUIAIECKHUX
CBOMCTB MBIAH M BOABL X YCJAOBHE B FOPHHX BHpaborkax. Itu aKkTOPHL
OHpeNeNATCH OMBTHHEM IyTeM C HMCHOOJIb30BAHMEM NPEACTABHTEIBHHIX
npo6 nnum, momgieskameii o0paGorke. YacTo MOKeT mpeCcTaBIAATH MHTE-
pec oupoboBaHHE HECKOJBKMX CMAIMBAIONNX PEATEHTOB C T€M, YTOGH
Ha OCHOBAHWH CPaBHEHHUA WX CTOMMOCTH U C yYeTOM HeOOXOJIMMEIX KOH-
HeHTpPanuid PpeiluTh, KAKOoH M3 HUX OKaskeTcd Hamboiaee NeMeBHM A
spdexTuBHOIl 06paGOTKA MAAHHOTO BHAA NBLIM.

Bopa miu pacTBOp CMavYMBAMIEr0 PeareHTa s YBJIAKHEHHUS NLIIN
mogaerca pasOpHBruBaTeieM depe3 OPOCHTEeNb ¢ HaKa4MBaHHUEM W3 IHC-
repHE. O4eHb TOHKOe pacceMBaHHe CTPYH, TaKoe, HaNpUMep, KaK y TYy-
MaHooGpasoBaTelisi, ABIAETCS HeyHOBIeTBOpuWTeNbHEM. Hawmbonee mop-
XOOAmEM CcHOCO00M JiIsi NPHMEHEHHS pPacTBOPA MOMKET CJIYKATH [0-
3UpywIee YCTPOICTBO, KOTOpPOE HPM IOAaYe BOXH H3 BOAOIPOBOKHOMR
CeTH CMEIIMBAeT IOBEePXHOCTHO-aKTHBHOE BEmEeCTBO C BOMOH A IOXY-
YeHHs 3apaHee 3aJlaHHON KOHIEHTpaI(Uu.

Opomenue pacTBOPOM MOJNIKHO OHITH JIETKMM M IOBTOPATHCA [0 TEX
nop, mOKa IDOBepXHOcTh He Oymer cmouenHoii. Ciexyer msberaTh dpes-
MEPHOTO YBJIA;KHEHUA; PACTBOP He MOJIKEH PACTEKATHCH B BU/E IIPOTOKOB.
unu obpasoBrBaTh aymxu. [locrarouHo Oymer Bcero 2. pacrBopa Ha
1 »? mogomsn BHpaGorku. Ecau Her Bo3moxHOCTH HpOBEpPHUTH 3PPeKTHB-
HOCTh CMAYHMBAIOMIMX PEAreHToB, CJelyeT IpoBecTu ompoGoBaHme pac-
TBOpa, copepyramero 0,5% pamHoro pearenra. Pacxom mpm 3ToM cocrta-
But 30 k2 na 100 » BupaGoTkm mupHHOH 3 M.

YBnakgeHHas WTOAOMBA BHPAGOTKM [OMKHA OCTABATHCA HEHADY-
HMIEHHOH mo MeHbIneil Mepe B Teuenme 30 mum, a 3aTeM OPOMATHLCA BOHOM
CO CKOPOCTBIO, C KAKOM OBIIb MOMKET HOrJOmATh BOAY.

IIenb, oceBumias B BHPaOOTKax, HOJ)KHA CMA49MBATHCA HA LIyOUHY
0K0I0 2—3 cx mim rayOike B TedeHHe HPHOJMBHTETHHO OFHOrO daca.
Ecnuz mpu oToM cmaunBaEuMe Ha TaKylo TIiayOWHY He Hpomsoiifer, TO
caejyer pasOpeIaruBarh GOJbIIe BOAK HA OHIIBHYIO MOBEPXHOCTH M AATHh
HOOIBe OTCTOATHCA Ha OfMH gac Gosiblie, IpeKne 9eM OyaeT BHOCUTHCA
xjopucThiii Kanpuuii. B memom ma 1 42 mosepxmoctm BHpaGoTKE Tpe-
6yercst okomo 40 . BOTEI.

Pacnpedenenue raopucmoeo kKaibyus

Ilocne cmauMBaHWsa OHUIM 0O HOAOMBE BHPAOOTKH HPUCTYHAIOT
¢ HOMOMpBI JODATHL K pacHOpefeIeHNi0 XJIOUBEeB XJIOPHCTOrO KaJdbIud.
Memgrn ¢ HUM, B IeJdAX PaBHOMEDPHOrO pPACIpefeNeHus, PaCCTABIAITCA
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gepe3 COOTBETCTBYIOINWE MHTEPBAJH BAOJHL BHPaGOTKE mocie Toro,
Kak IO0IBA HEMHOI'O IOJCOXHET.

HonugecTrenHoe COOTHOIIGHHME XJOPHCTOIO KAalbUHS B CBA3AHHOII
ORUE (2 OTCIOAA M KOJIMIecTBO, HOJJIeskallee pacIpe/le]eHnio), Heo6xoam-
MO VI COXPAHeHUA B CBA3aHHOM CJI0€ IOJOUIBH BHPAaOOTKH CONePRaHUSA
Bjarn Ha yposHe orono 10%, saBucumT oT BIaKHOCTH Bosxyxa. [nm
TObJIM, OCeBHIell Ha MOMAOINBEe BHPAOOTKH, cO cpefHell TOJNIMHHON caos
oT 2,5 mo 5 cM, KOAMIECTREHHOE COOTHOIIEHUWE MOTPEGHOro XJIOPHCTOTO
KaapUuA Oyger caegyromee:

CopeprKaHne XJIO-

OTHOCHTEJIbHAA PHCTOTO KaabmuA Bec XJoIlbeB XJIo-
BIIAYHOCTD B 1B, HEOOXOAM-  PUCTOro KaabIuA,
BO3MYXaA, % MO€ NIA COXpaHEeHUA %2 [em?

10%-uol Biaru, %
40 7 3,8
50 6 3,3
60 5 2,7
70 4 2,2
80 3 1,6
90 2 14

Pacupegenenne XJOPHCTOrO KaJbIWA HYMKHO MPOBOJUTH B JBa
npmeMa: TPH YETBEPTH ero pacOpeleAI0TCA depe3 Jac ImOcie yBJaskHe-
HUA OHJIM, a OCTaBIIASACA OFHA 4YeTBEPTh BHOCHTCA NPHOIAUIUTENBHO
gepes Hefmento. Ilpm BTOpOM pacupemenenmm Ha Golee CyxXHe yJacTKH
TOOMBK BHPAOOTKN HYKHO HAaCHUATh 60JbIIE COJM, U€M Ha BJaKHEIE.

Eciu mepBoHawadbHed cH0#f DHIH O OYEHHh TOJCTHIM WIH €CIH
cMauuBapme ORIJIO OYeHb TIJay0OKEHM, TO Torma moTpedyercsa Goablree
KOJIHMIECTBO XJOPUCTOrO KaNbIMA. PYKOBOACTBOBATHCA LIPU HTOM JYHUIIe
Bcero o0IUM BUAOM HOJOMIBH BHPaGOTKH.

Ilenswo Tarux paboT ARIAETCA CO3AaHWE HIOTHOM IOJOIIBH B BHpa-
6orKax, JOCTaTOYHO MJIACTHYHOH, YTOOH HEPEHOCHTh BIABIWBAHUA TIPH
BO3felicTBNM Ha Hee yjgapos KabaykoB o6yBuM. OGHYHEIM HeZOCTaTKOM
fnBaer upeaMepHAas CyXocTh. XIIOPHCTHE KalbHuil pacTBopAeTcsa 3a
OIMH JeHb ¥ CPa3y MOIJIOMAETCH HOATOTOBIEHHON Ha NONOMBe BEpaboTKN
oeuisio. B pesyasrate ofGpasyerca puxias, Heycroiampas merab. Jlaa
ZocTuskeHnss TpeOyemModl CBA3aHHOCTH IOAOMIBA BHPAOOTKA ROJKHA
OnTH yronraHa miau yrpamM0oBaHa, mpudeM Yem 0OoJIbIIe MOAOMBA yTPaM-
GopbiBaeTcsT, TEM JIydIme.

XnopuceTHil KalnbOMil B clIydae [AMTEIBHOTO COIPWKOCHOBEHUS
€ KO)KeH Ye0BeKa MOKeT BH3BATHh €€ pasipaskeHHe; OH MOMKEeT HCHOPTUTH
u Koykanyio oGysb. IlosToMy Hemb3sl JONycKaTh AIUTEIBHOTO KOHTAKTA
dofeil ¢ Kakoil O To HM OHIO CONBI0 MM C OfEKIOH, mpomuTaHHOH
conb. Bo Bpemsa pa6or mo CBA3HBAHEIO A HYKHO HOCHThH PE3UHOBYIO
06yBp M KOMOHHE30HH, KOTOpHE HOCJe ynoTpeGieHNs Hepel CTHPKOH
HX C MELJIOM HY’KHO IPOIOJOCKATH B BOJIe, He cofiep:xallell cMaynBalOmMux
I06aBoK.
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Yz0d 3a swpabomkroii

C reueHmeM BpemeHm 00paboTaHHAas LHUIL IPOABIAET CKIOHHOCTD
K BBICHIX3HMI0 ¥ BO3BPAIEHUI0 B IIPE)KHEEe, HECBI3aHHOE COCTOAHME.
Ilpn ycnoBum OTCYTCTBHA HMPOCHIAHMA MATEPHAJOB U OCAKICHUA BHOBb
obpasymoiieics OHJIM 3TOT OPOLECC YXYALIEHUS COCTOSHHUS HOBEPXHOCTH
npoucxoaut MedienHo. Ta cBeskasa neab, ofpa3oBaHume KOTOPOH OpHU
TPAaHCIOPTHPOBKe M IO APYTHM HIpHUMHAM HEH30EKHO, NOJ/KHA YAA-
JAATHCA, TAK KaK B CIydae COSQUHCHHSA 3TOM UK C IOKOMBOI BHPAaGOTKH
DPOMCXOAUT 3aTBepieHue mosepxHoctu. IlocremeHHoe TBepeHue IO-
BepxXHOCTH OyJeT MMeTh MeCTO B JOGOM Ciydae IO MePe IPOHUKHOBEHUS
XJIOPUAA KadpuuA B IIy0h MOXOWIBHL BHPaGOTKM.

Ecam nmomomBa TepsgeT IIACTHYHOCTh W HAYMHAET KPOLIMTHCH, ClIe-
AyeT IpOBeCTH JODOJHUTEIbHYI0 06paloTKy; HpeJBapUTENbHO HYKHO
VAQJINTh TPOCHIAHHHM Marepmajd M CJIerKa CMeCTH MIeTKOH mbLib,
OCEBUIYI0 HA IOBEPXHOCTb.

3areM BHPaGOTKY CJerka OpOINAlOT BOJOW ¥ HA y9acTKax, rje mpo-
M30ILTO BEICHIXaHHME, DPACCHHOAIT XJOPHUCTHIH KalAbHUil B KOJIMYECTBE,
H906XOIU(IMOM OJA BOCCTAHOBJEHUA yCJIOBPIﬁ OJaCTHYHOCTH. HJ’IH 3TOTO
AOCTATOYHO OJHOH UYETBEPTH KOXMYECTBA XJIOPHCTOTO KAadbIUA, MHC-
HOJB30BAHHOIO IIPM HEePBOHAYaJbHOU oGpaboTke.

Ilpu orcyrcrBuu 6onpInoro mpoCHIAHHSA Wi 00pa3oBaHHA CBeReH
ustn 00paboTaHHAsE MOBEPXHOCTH MOJOMIBEL MOYKET IPOJEP/KATHCA IO
MeHbIIell Mepe HIECTh MeCAIEB, HpeKAe I6eM moTpeOyeTcsa MOmOJIHHUTENb-
HOe BHeCeHHe XJOPHCTOI0 KaJbLiudA; IleJdecoobpasHo, 0JfHAKO, IPOBOLUTH
NIPOMEKYTOYHOE OpOLIeHWe BOJOI, IPUMEPHO Yepe3 TpU MecAla.

Ilpumenenue zaopucmozo mazHus

JaBieHns 1apoB HACHIIEHHLIX PACTBOPOB XJIOPUCTOr'0 KAJBIHUA U XJIO-
PHCTOTO MArHdHf [JOCTATOYHO HH3KHU IJIA TOro, 9TOOK 3TH COJH MOTIH
BHIIOJHATH POJIb HOrJIOTHTEdeH BJaru B openejiax BEJUYUH BJIAYKHOCTH,
OORMHHX M)A PYRHAYHONA aTMOCHEpH.

OIIX:ITI:I, OpOBEeACHHBREe C XJOPHUCTHIM MAarHmeMm, /MAaJHA pa3JUdIHbIe
pe3yJIbTaThl. OHH OOATBEPHAAKT, 9TO €ro MOXHO HCHOJB30BATH C Ta-
KHAM Re yCcuexoMm, KakK u XJIOpI/ICTHﬁ KaJII:I_u/IfI, IOCKOJIbRY OH moraoinaer
BOAy HPUOJIN3UTENBHO B TeX ;Ke HPEAeax BJA;KHOCTH PYJHUYHOH aTMO-
cepn. Heynaunrie ombITH npUMEHEHHS XJIOPHCTOTO MAaTHHUS, 0 KOTOPHIX
TOBOPHUTCA B OpefcTaBJICHHKNX HEKOTOPBIMU CTpaHaMHu OT49erax, ciegyer
OTHECTH 3a CY9eT YCIOBHH, B KOTOPHX DpoBofmiack obGpaborka.

IITpumenenue zaopucmozo Hampus

Xnopucreiii Harpuil (DOBapeHHas COJb) HmOIJOUaeT BONAHOM Iap
TOJIBKO B CJIyd9ae, KOIZa BJIa)KHOCTh HpeBhimaer 75%. B Goxee cyxom
BO3/lyX€ ero pacTBOpP TepseT BOAY H CO BpeMeHeM KPHCTaJIM3Yercd.

A cBA3MBAaHMA UBUIM DOBaPEHHAS COJb HCOONB3YeTCA B PA3HEIX
crpanax. B Coegumennnx Illrarax AMepuku oHa IpUMEHAIACH AR
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06paGoTKY OHIM Ha NOBEPXHOCTH OTKATOYHHIX BHPabOTOK C JBM:KeHHEM
YeJHOYHEIX BATOHETOK. JTa COJb IPUMEHAETCSA TAaKyKe B AHIIHA, B 0CO-
Gennoctu B HoprymGepiuenpe. BrpaGorkm, cay:kall@e TOABKO [As
mepejBUKeHusa, obpabaTHBaloTCA DO Bcell mx mupuHe. B orkaToOYHHIX
BHpaGoTKax, pacHoJOKeHHKX Ha CBekell cTpye, o6paboTka mpoBogHTCA
TOJBKO BAOJb Xofka mmpunoi ot 0,6 mo 1,2 &, HA CTOpPOHE ITOPOKHAKA.
Baaskaocrs pygaamusoro sosgyxa npesnmaer 80%. Ilocae oGpaGorkm
HIBJIb 8 OTKATOYHHX BHPAaGOTKAX OCTAeTCA BJIKHOH M NIACTIYHOR
710 9—12 Mecanes, upexxae uem motpebyerca Bo3oGHOBIeHHE 00pabOTKH.
O6paboTKa 3aKJO9YaeTCA B OYACTKE W BHPABHMBAHMHU NOAOIIBH BHIpa-
OOTKY HIH XOJKa, OPOIIEHUU BOJOH, €CIA HMEeTCs MHOTO IBUIH, U CJIAH-
IleBaHUHE IOJOUIBK, KPOBJU U CTEHOK BHPAGOTKHM C DOCIELYIOLIUAM pac-
npefejeHAeM IO NOBEPXHOCTH XJOPHCTOTO HATPHA CIOEM TOJIUHOLI OT
2 1o 3 mm. CA3HIBAHME NHUTH HA NOJOLIBE BHIPAGOTKM JO HYKHHX Hpe-
[eJ1OB OPOMCXOAMT B TeYeHWEe HEMHOTHMX JHEM.

TIpoBoAMANCH ONKITH IO MCHOAB30BAHMIO YBJIA)KHEHHOI'O XJIOPHCTOTO
HATpHUA MJIA HEHTPAIM3all¥M YyToJAbHOM HEIYM B TOM BHAE, KAK OHA OCeJa,
AMed IPH 3TOM B BHAY HE CTOJBKO CBASHBAHHE OHIA B OTKATOYHHIX
BEpaboTKAaX, CKOJBKO ROCTH/KeHAe (e30IACHOCTH NPOTUB ee B3PHIBAHHA.

Ob6paGoTka B 3TOM cilydae COCTOWT H3 pacHpefeleHUA CJIOA COJIM
10 BCeM IOBEPXHOCTAM BHPAOOTKM C HOCHeYIONMM OCHOBAaTEJIbHEIM
CMAuYMBAaHWEM BCeX HOBEPXHOCTEH, MOKPHTHX COJbI0, C HOMOINBI0 OpPO-
curens. Ilocie opomenus HauMHAETCA HCIapeHHe BOJH C PEKPUCTAIIHA-
3apMedl COMM, KOTOpasA pacmpefeiseTcs IO BCeM OTJIOKEHHUSAM yTOJXbHOI
IHIM ¥ cBA3HBaeT ee. Uepes HECKOABKO [Hell MOBEPXHOCTh CHOBA OPO-
maercs ¢ TeM, YTOOH HUKJI HOBTOpWiCA. Hak yske OHJIO yka3zaHO, IJA
yCOENIHOr0 NPHMEHEHHS 3TOT0 METORA BJIAKHOCTh HIaXTHOTO BO3AYXa
mosskHA GHTH EHmKe 75%.

B peaynnTaTe HeHCTBUA XJOPHCTOrO HATPHSA MOI'YT BOBHMXHYTH OHAC-
HHe fABJIEHAA KOPPO3HU MEJXHHX IIPOBOMOB, & B BHPabOTKaX, Ifie HCHOJb-
3YI0TCA KOHTAKTHHIE 3JIEKTPOBO3H B CETH C OJJHMM KOHTAKTHEIM IIDOBOJIOM,
CYMECTBYET cepbe3Has ONACHOCTh YTeYKH TOKAa. B HEKOTODHX pyJHHKAax,
TAe 3TOT cHocol TATE HAXOMHUT NIKPOKOE HpUMEHeHHe, GoJbliee BHEMAHNE
YHJASIOT 0YACTKe BHPAGOTOK OT IBUIM, 4eM €€ CBA3HBAHUIO.



FrJTABA XII

OBOT'ATHTEJIBHBIE ®ABPUKU, MACTEPCKME M [PYTHE
COOPY;KEHNA HA IIOBEPXHOCTH

OBIMHE MNOJOKEHHA

Mepu npefocTOPO;KHOCTE NPOTHB OHUIM HA oboraturebHHX $abpn-
Kax YroJbHHX INaXT ¥ MeTAJIHYeCKMX PYAHHKOB, IPYrAX TOPHHEIX
Pas3pafoToK m KappepoB TPeOyIOT TAKOTO K€ Cephe3HOro K HHUM BHU-
MaHHEsA, KaK E Ha OoA3eMHEIX paborax. I'maBHas meas BO BCeX aTHX CAy-
9aAxX OfHA ¥ Ta Ke — HOPeNOTBPATATH BAHXaHHe NHau pabouumu; Ha
HEKOTOPHX MeTa/IypPrHYeCKHX NPefUPHATAAX HONOJHMTEIHHEM CTH-
MYJIOM [ YJABJIHABAHAA OBUIE CIYKMT €€ INPOMHIUIEHHASK HEeHHOCTbH.

Meponpusitaa mo Gopbbe ¢ ORJIBIO, TAK K€ KaK H B IOA3EMHBIX
YCIOBHAX, AOMKHE GHTh HanpaBieHH Ha NPEAOTBpANieHVWe HJIH CHH-
JKeHHe OHIe00pa30BaHMA M HNPEeAYHOPeKAEeHMe HOCTYINIeHHs IR/ B aT-
mocpepy. Ilpm TmaTenbuoM H3ydeHHM HPOINECCOB, O KOTOPHIX HJET
pedb, U yBA3HBAHAM C HAMHM CXEMH PacmojoKeHHA (Pabpuxm B mepmop
IIAaHAPOBAHAA He MCKJIOYAETCA BOSMO)KHOCTH YCTPAaHEHHA HIM BH/O-
H3MEHEHUs HEKOTODHIX Omepanuii, CBA3AaHHKX ¢ OOJBUIMM IELIeo6pa-
30BaHHEeM, yMeHbINasg 3THM o0mee mueoOpa3oBaHMe M COKpamas 3Ha-
guTeNbHEE DPACXONK Ha BEHTH/ANMIO ¥ NHJIEYJABAXBAIOIMME yCTAaHOBKU.

IlnaEmpoBaEMe H COOpYKeHME€ KPYHHHIX YCTAaHOBOK I GopbOm
¢ ODHIb0 Ha oforatuTenbHHX (abpurax TpeObyeT OOINMPHHX TeOpeTH-
9eCKHEX W IpaKTHYecKHx 3HaHmid. Ilosromy, Kak obmee mpasmio, BHGOp
HX KOHCTPYKIHHA MW MOHTa)K PEKOMEH[AYeTCA IOpyJaTh CHOeHHaJbHRIM
opraHusanuAM, o00JafaomuM COOTBETCTBYOIIAM ONKITOM H pacmofa-
rapomaM Heo0XOAMMEIMM NaHHKHIMH AJA pacueTa feraned oGopymosBaHAsA,
BKJIIOYast OTCACHIBAIOINEE CHCTEMH TpyGOmPOBONOB, KOTOpHE Ha oforartu-
TenbENX (alpurax gacTo OHBAOT 09€HL PAa3BETBICHHHMH.

Bwmecre ¢ TeM UCKIIOUHTENBHO HOJE3HO OPUCYTCTBME HA CAMOM TOPHOM
OpeJUPHATAN JHL, OTBETCTBEHHHX 3a 00pb0y ¢ HHJBIO, M HHKEHEPHO-
TeXHHIECKAX PAGOTHUKOB, 3HAKOMHEIX C OCHOBHHIMHM LOHATUSIMH O METO-
max ynasamBagda meuid. OGorarmTenbEue Gabpumxu yacTO PEKOHCTPYy:-
PYIOTCA MAE B HOX H3MEHAIOTCA IHUIEOTCACHBAOMUE CHCTEMH; B JTHX
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ciydafgx, ecid HAKTO Ha OPEANpUATUM He obnajaer 3HAHUAMHA OCHOB-
HHX NPHANANOB IPOLECCA, M3MEHEHHS MOrYT OHTH BEINOJHEHH Hempa-
BMJBHO, ¢ GOJBINOH mOTepeil BpeMeHU M JeHe;KHHIX CPEACTB.

Bona

HaunGonee na:kHbiM mMeponpusaTeM Ajs 00pbOH ¢ NIBIIBI0 ABISETCA
HCOOJNB30BAaHHE BOALI Be3fe, TAe 3TO TOJNbKO BO3MokHO. Eciu Bech ma-
TepuaJ, HoAIeKaImii 06paboTke WIAN TPAHCHOPTHPOBKE, MOAAEPKABATDH
BO BJa;KHOM COCTOSHHHM, TO 3THM OyZer AOCTHUTHYTO HpeAOTBpalieHHe
o6pasoBanuA Gonbmux KoIWYecTB OBUIH. B To ke BpemaA peryansapnas
OYUCTKA ¢ NOMOMBI0 BONH ILIOMAjeli, pacmoloReHHHX BOIM3N OELTe-
o0pa3yomux yCTaHOBOK, OyfeT cHocoGCTBOBATH M30eKaHMI CKUIICHMH
OBAX ¥ IDOMOMKET CO3aTh YucTyio atmMocdepy. B jomonnenme K cmoeit
CPaBHUTENbHO HEOOJBINOH CTOMMOCTH BOJA, €CIM ee IPHMEHATh Ipa-
BWJIBHO, BCErJa Jaer XOopoilue pe3yJbTaTH.

IIpoexTnpoBanne cTpoeHwmii

ITpoektn crpouTeabHHX paloT KOJ KHE OPENyCMATPUBATH B COOPY-
JKEHMAX HAJAUYME JOCTATOYHOrO BO3JYIIHOIO HPOCTPAHCTBA H XOpOLIEro
OCBEHIGHUA; CTPOCHUA HOJIKHBI OBITh MO BO3MOKHOCTYM BHIIOJHEHH TaK,
9700K MOBEPXHOCTH, KOTOPHE MOTJIHM OB CJAYKHTH MECTAMH CKOILIEHHS
opuId, ORIH cBefeHb K MAHMMYMY. lloasl moia:kHHI GHITH DOBHHIMH, HE-
IPOHMUAEMBIMH JIA BOAH, C YKJIOHOM B HAIPABJIEHAN JOJKHEIM 06pa3oM
yCTpOeHHHX BOXOCTOKOB. CBOOOJHKE MPOCTPAHCTBA M IPOXONB JIOJKHBI
COieP)KaThCA B YHCTOTE M HE 3aTPOMOKAATHC HEHY)KHHIMI MaTepHaTaMu.
B MOKpHX TexHONOrWYECKUX Hpolleccax ciaenyer maberatb pas3Opriarm-
BaHMSA LIJAMOB U TymaHooOpa3oBamus, a 0o0OpyHoBaHUe JONIKHO OHTH
YCTaHOBJIEHO TAKUM 006pa3oM, 4TOOBl €ro MOMKHO OHIJIO JIETKO CMBEIBATh
M COIepHKaTh B 9HCTOTE.

Obmana BeHTHAAALMA

Ha Bcex Gonbmunx ¢gabpurax HeoGXOAAMO COEINANbHO HPEIyCMATPH-
BaTh YCTPOMCTBO COOTBETCTBYIOmEH BeHTHAALUU. ITOT OOBEKT HYKHO
paccMarpuBaTh C XBYX TOYEK 3PEHHUA: BO-IMIEPBBIX, 06111;3;1 BEHTHJAIIUA H,
BO-BTOPHIX, BCOOMOPATeNbHAS OTCACHBAKIIAA BEHTHWISALMA y ONpe/eIeH-
HHX HCTOYHMKOB IniieooOpasoBaHud. IIpu DpPOEKTHPOBAHUH CHCTEM
BEHTHJIALMY i oforatureabHbX Pabpux u macrepckux Oyner o6HaApY-
JKMBATBCS, 9TO KasKIbli OTHAEJbHEI NPOEKT HPEHCTaBjisfeT CBOM 0cobnie
npobiemn U TpeGyer cBOMX OCOOHIX pemreHuit; 3T TpeGOBAHUA H3Me-
HAIOTCA B 3aBUCUMOCTH OT KOHKPETHOro 0Gb€KTa M 3aBUCAT KAK OT MECT-
HbIX KJIMMAaTHYECKUX YyCJIOBHIil, TAK H OT XapaKrTepa omepaiuii ¥ MaTepu-
ana, nogueskamero obpaborke. Tam, Ite OTCYTCTByeT CHIbHOE HEIIe-
obpasonaHme, €CTOCTBEHHAs BEHTWJIAIMS YacTo OhIBaeT J0CTATOYHOM
oA yponiaersopenuss tpebosanuii Bo3gyxooOMeHa o0mero npoBeTpH-
BaHUA.
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Benomorarennuan BCHTHAALMA

C moMomplo BCHOMOTAaTeJNbHOI BeHTHIANUM HAJJEKHT pPelarh cle-
nyiomue Opobiembi: yiaBJiWBaHWe NHUIM U OpPeJOTBpallieHiue ee npo-
HUKHOBEHHA B pafouyme NOMEIEHWA; TPAHCIOPTHPOBKA ee mo rTpybo-
TIPOBOJAM OT OTCachHBaTeNeil, yJIaBIUBAKIHX OIpPEHeIeHHbIT TPONeHT
OBLIM;, YHAlleHHe ee [OCHe OTCACHIBAHHA W BHIIOYCK NOAXOISIINM JIJA
atoro cmocoboM.

Xopoio CHPOEKTHPOBAHHAA CH-
cTeMa OTCacHIBaHUA, B KOTOPOH cob-
JIOfeHbl NPAaBUABHBIE YCJIOBHA HpPO-
TeKaHus, OYeHb ciomua (puc. 94).
HoamvecTBo, paciionoedne u KOH-
durypanmsa OyHKTOB oTcoca, AJHHA,
uarubn M guaMerp TpyGOIPOBOJOB
M OPOM3BOIUTEILHOCTH  BEHTHIISA-
TOPOB ONPENeNSOTCA ¢ YYETOM HX
BzaumocBasu. llosromy HerpynsO
MOHATHL, 49T0 J1000e u3MeHeHue B Of-
HOM TOJBKO MeCTe NaHHOM CHCTEMBI
fyjer orpaskarbca Ha BCel cHcTeMe
B TEIOM.

Pacupocrpanenne nwitu BOIU3U
NYHKTOB, TI€ BHIIOJHAITCA TEXHO-
JorwvYecKue Mponecch Wiam padodue
onepaiyy, B 6oJbIeil Mepe 3aBUCAT
OT HM3MEHEHWA CKOPOCTH BO3LYXa,
IPOUCXOMSINET0 B pe3yiibTare mepe-
MEINIeHHA BO3AYyXa UpH HafeHAH
MaTepualioOB WIW JBH;KEHUA KaKHX-
aubo o0bexrroB. 3ajada, TAKEM 00-
pasoM, COCTOUT B TOM, 4YTOOB CHH-
3UTh 0 MHHEMYMa GecHopAxoYHOe
JIB¥sKEHHEe BO3AyXa 3a CYeT COOT-
BETCTBYIOIETO KOHCTPYKTHBHOTO
BEUIOJHEHHS, C [OCHEAYIOIAM OT-
BOJIOM BO3[yXa HA y4acTOK, T/ NPOMCXOAUT TeXHOJOTWIeCKH npo-
necc, W HAaNpaBJIeHWEM €ro 3aTeM B CHCTEMY OTCACHBIBAHUA BMeCTe
¢ MBUTHI0, MCHOONB3YA NPHU ITOM Beafie, IJi€é BO3MOKHO, NPENMYIECTBa
COOTBETCTBYWOHIMX OTpaKAeHHA. XOTA NOJHOEe YKPHTHE UCTOYHHKOB
TBUJIE M JKENaTeJbHO H3 c00GpaskeHuit 3¢PeKTUBHOCTH BEHTHIAINY, Of-
HAKO cymecTByer pAx padoumx omepamuii, rie DPAKTHYECKH BTO He
OCYINEeCTBHMO, TaK Kak HeobOxoxmmo ofecmeduBarh cBoOOJHOe mepe-
IBIM;KeHHMe W OecnpensTcTBeHHOe HaOMIOfeHMe 3a TEeXHOJOTMIECKHMU
npomeccaMu.

Puc. 94. CxeMn BHTMKHOH BeHTHI-
UMM B HAJI3EMHLIX COOPYKEHRAX

BoiTssxnpie KOAnDAKHM

Ocofoe BHWMaHme HY:KHO o0pamiaTh Ha BCAachHBaWI{ue OTBEPCTHA,
Ifie YJIaBJIMBaeTCA HOAHATAA DEUIE. JPQeKTHBHOCTH OTCACHIBAHMA B 3HA-
YUTEABHON CTeNeHH 3aBHCHT OT TOro, KakuM o0pasoM 3TH OTBEPCTHA

183



OrPasKACHBL M KAaK BHIIOJHEHB COSJ{UHEHHSA C CHCTEMOH C a3POAMHAMH-
YeCKOll TOYKH 3peBHd.
BHTAKHERM KOJIaKaM JOJKHA OBITh NMpHAaHA ¢opMa, MO3BOIANINAL
MM [OCTeNeHHO CJNBATBCA ¢ TpybGomposomoM (puc. 95). B mpormBHOM
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Puc. 95. IlpmemHRle OTBePCTHA BHTAMKHEIX KOJIA-

KOB (PHCYHKW IOKA3HBAlT BINAHAE YIia HaKIOBA

BHT/UKHHX KOJIOAKOB HA paclpefeleHEHe CKOPOCTH
Yy BXO0Aa)

cJIydae CKOpPOCTh BO3[yXa HA BHYTPEHHHX KpafAX 3HATUTEJBHO YIajieT
H Oyaer HeZOCTATORHON A HAAEKHOIO OTCACHIBAHHA 3aMbLIEHHOTO
BO3[AyXa OO Bceil OKpPY)XKHOCTH Koimaka. llImpokme oTBepcTHA MOKHO
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Puc. 96. BuTAaKHEE KOIHARN 30HTHYHOTO Tia JJAA OTBOZR HPOAYKTOB CrOpamds
nian napOB:

a — NMONo;KeHHE 30HTA B OTHOINEHINI pe3epByapa, NOLIC:HKANICT0 NPOBETPHBAHHK, 6 — 30HT
C BHYTPEHHHM KOJMNAaKOM; 6 — 30HT, 000pyIZOBaHHKIN OTPAKATEJAMU

YMEHBINUTL ¢ TOMOIBI0 OTRIOHAIUX miadok. O0pasyioneecs momon-
HUTEJIbHOE 3ABHXPCHIIe MOKET OBITh YCTPAHEHO TJIAYIUTEIAMMU. Y KoJma-
KOB C OTCaCh{BAaHUEM 110 TOPH30HTAJH, HMEIOUIUX CJIMIIKOM OoJnuane
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OTBEDCTHA, OHIO HaliieHO HEeaec000pa3HHIM JaCTHYHOE HX HepeKpHTHe
(puc. 96).

HeckospKo TUGMYHGIX KOHCTPYKIWI BHITAMKHEIX KOJNAKOB m3obpa-
skeHo Ha puc. 97. Kak MOKHO BHeTh, OHH BHIIOJHAKTCA ¢ HaBeCaMH,
B Buje GOKOBEIX KOJNAKOB, ¢ BCACHBAIOMMMH HIPOPE3sAMH, KAaK ONPOKH-
HYTHE KOJINDAKHA, KOT[a HLHIh 3aTATHBAETCA BHM3 B HANPABIEHUA K HIK-
Heil yacTd cTeHJA WiIm paGodell mIOMAAW, a TaKKe B BUAE Pa3jiMYHEIX
TUOOB IMOKAX MJIM HEPENBMYKHLIX KOJIAKOB.

Puc. 97. HeCKOJNBbKO THHHYHHX KOHCTPYKIMI BHITMKHHEX KOJ-
UAKOB Jid MamnH, paboTamux ¢ NeIeo(pa3yloiuM Mare-
pHAIOM

CKOpPOCTh yIaBJMBAaHHMA KOJGKHA OHITH JOCTATOUHOH AMA IIpeooie-
HHAA BO3SHHKAKMIEr0 HNPH TeXHOJOrMIeCKOM HPOIECce ABMKEHMS BO3ZyXa
B HADYKHYI0 armocepy, HO M J/OCTATOYHO HH3KOHW BHYTDH OrpaKie-
HEsd, YToOH N36e;1aTh B3METHBARAA IHUICBUAHOTO MaTepuada. MuaIMaInL-
HHe CKOPOCTH HOJKHBI OHTH BHINE, 4eM HOPMAJBHEIE CKOPOCTM BO3AYyXa
B IOMeNeH:H, KOTODHE JOCTUraloT Mo MeHbIneil Mepe 25 cau/cex W, Kak
o6mee mpaBmio, 75 cu/cer. Ecan dactunsl BhibpaceiBaioTca ¢ Goabimoit
CKOPOCTHI0 B ONpEeNeHHOM HAIPABJICHHH, CJIeOyeT NPUMEHATh ¢H-
TypHHE KOJIAKH CO CKOPOCTHI0 BCACHIBAHMSA, IPEBHLINIAKINEH CKOPOCTH
gactun. Puc. 98 paer mpeacrasiaeHue o OBHICTPOTE, ¢ Kakoil yMeHBIIa-
I0TCA CKOPOCTH BOJIM3W BXONHOrO OTBEPCTHS BCACHIBAHMA.

O0BpeM BO3/Iyxa, MOMAEKALET0 OTCACBIBAHMIO, 3aBHCHT OT ILIOMIAT,
Ha KOTopod Tpebyercsi NPOBOAMTH NLUIEYJABJAMBaHWE, M PAaCCTOAHNSA,
KOTOPOE OTHeJAEeT KOJIAK OT MectTa TeXHOJOrMYecKoro INpomecca.

185



Iockonbky aT0T 06BEM ABJIAETCA MPOM3BEEHHEM CKOPOCTH M ILIOMANIH,
TO ACHO, YTO 9YeM MeHbme OYAYT OTBepCTHA, TeM Ooiabmie GymeT CIKo-
HOMJIEHO HePrud m oGOpYAOBAHHMA IS OTCACHIBAHUA IIELIH.

12
1654
14
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50
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Ja

Puc. 98. ITageHme CKOPOCTH JBH;KEHHMS BO3LYXa BOJIM3E
BCACHIBAIOMICTO0 KPYTOBOrO OTBEPCTHA IO Mepe yBejmde-
HUSL PacCTOAHMS OT BXOAA

TpyoGonposogbi

Ilbinb, yBIEKaEMasg BO3LYXOM, OTBOTUTCI OT MecT ee obpasoBaHEA
gepe3 cucteMy TpybompoBomoB. TpyGonpoBopy IO BO3MOKHOCTH CJe-
JlyeT mpuiasarh oO0TeKkaemyio gopmy, maberasd pe3kuXx uU3ruGoB WM M3Me-
HeHnil monepeunoro ceuenus (puc. 99).

Pasmepsr orBeTBiIeHMil TPYGONPOBOAA MONKHBI OHITH PacCIHTAHBI
TaK, 4ro0b obecmeuuTh MOTPEOHLI 00BEM BO3AyXa B Kask[AOM MecTe,
a ofmee CONPOTUBJIEHUE CUCTEMBI JOHKHO OBITH OIIPefeleHO ¢ ydYeToM
TpeboBaHEMil, NPENBLABIAEMBIX K COOTBETCTBYIOWEMY BeHTHIATOPY. Ilpa-
BUJIBHBIE YCJOBHA TPOTEKaHHSA BO3xyxa OyAyT 3aBUCETh HE TOIBKO OT
nuaMerpa Tpy0oupoBoga, HO M OT KOJMYECTBA, PACHOJOKEHHA UM KOH-
durypanun MecT orcoca, NIHHB TpyGomposopa, KOJMYeCTBA H (OPMEL
KoJieH u coequaeHnii. Heckoabko mpuMepoB mMpaBUIBHON M HeNPaBHIb-
HOil KOHCTPyKnuu TpyGomposonos npuseneno Ha puc. 100.
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CKopocTh OBHKEHHS B TPYOONPOBOAAX AOMKHA OBITh B Ipemenax
ot 900 po 1200 #/mur B saBMcEMOCTE OT THIA TPyGomposoga. CKopocTH
B IJIABHOM TPyGOIPOBO/E JONKHH OBITH HEMHOTO BHINIE, 4eéM B OTBET-
BAEHUAX. PeryiampoBanme CKOPOCTH CAEIyeT OCYUIECTBIATH IYTeM IOJ-
Gopa pasmepoB Tpy0, m3Gerasg NPUMEHEHHs PeryJIupyIOIHX Aemudepos
WIH BO3AYIIHHIX 3aclioHOK. Ha IpaKTHMKe YacTO MOKHO HCIIOJIH30BATH
WMemyeca B HATMIAM TPYOH CTAHJIAPTHBIX Pa3MEpOB, XOTA B OY€Hb
KPYIHBIX COOPY/KEHHAX MO~ g
JKET ompaBIaTh celsa mpm-
MEHEHHE CIeIHAJIbHO W3T0- N
TOBJIEHHHIX TPY06 3aJ{aHHOTO \
pasmepa. —— J — J

Pacuer comporuBieHus Ve
CHCTEMH NPOU3BOUTCA Y- s

]

2

<
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Prc. 99. lamenmenms pumaMerpa Pme. 100. ITpumepu npaBmiabHOTO (cieBa) H

B TpyGompoBope HeIIPABILILHOTO (CIPABA) KOHCTPYKTMBHOIO BH-
(ns cysxenmss f He HOMKHO ToJHEHAS TPYO:
Q.
TpeBHmaTh 30 ; A pacumpe- a — Bxog B TpyGonpoBoa; 6 — W3rubH; & — OTBCT-

BHA f He ROKHO HpPEBHINATH BIACHNS
10°).

TeM onpefieleHNA CYMMH NOTEpPh CONPOTHBIEHUA HA Ka;KIOM M3 cJje-
LYIOIMUX MecT:

BOYCK B KOJIAK WIH TPyGompoBog;

OTBETBJIEHUA TPyOOIPOBOJA;

TIIaBHHI TPyOOmpoBos;

OBIEYJIaBIANBAIIME YCTAHOBKM — BXO[, YIACTOK QUIABTPA M BBHIXOZX;

coeTuHEHNE K BEHTHUIAATOPY U OT BEHTHIATOPA K BHIXOJHOMY OTBEp-
CTHIO.

B pacuer mouskHBE OHTH BRJIIOUEHB BCE NOTEPH, BO3HUKAIOWNE B M3-
rubax, IepPeXONHBIX [eTaNfAX W COeJUHEHHSAX, W, HAKoHel|, u3 oO0meil
CYMMEBI cJeyeT BHYECTh BEJHYUHY BOCCTAHABJIMBAIOMIETOCS [aBJIEHUA
Ha BHIXOJie M3 BLITA;KHOIN TPyOnI manm ;j(uddy3sopa.

Koncrpyknusa rpylonpoBofa noJixHa o0ecneyHBaTh BO3MOKHOCTD
TEeXHUYECKOTO YyXO/a 32 UM 1OCJEe MOHTAKA cucTeMbl. TpeGosanus B arom
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OTHOIIEHUM [O/KHH BKJIIOYATh HAJHWIAE COOTBETCTBYIONINX CMOTPOBHIX
OoTBepCTHIl M NPOBEAeHNEe MEPONPHATHI IPOTHB KOPPO3HA M MCTHPAHUA.

Menkue uwactunsr (Mesee 10 mk) Moryr BHI3BaTH OYEHb OHICTpHIE
n3uoc Tpy0, B ocobeHHOCTM B mM3rubax. B nensax ero mpegoTBpamieHus
6b110 HCcuUpPO0OBaHO HapalMiMBaHWE TOJUIEHH CTEHOK B 3THX MeCcTax,
HpuMeHeHNe PEe3UHOBOH (yTEPOBKH M IJIOCKOOOPTHHIX KOJIEH ¢ HONBHi-
HBEIMHA MJaHKAMH.

ITone3nnM MeponpUATHEM fABJIAETCH BOYCK BO3AyXa depe3 HeGOIb-
mue npopesu, cleiaHHbe HA HAPYKHOIl CTOPOHE TPYOH, UYTO CO3/1aer
CBOGOAHYI0 OT IBLIM BO3IYMIHYK HOAYUIKY B MeCTax, IOQBEPKEHHHX
H3HOCY.

OrcacbiBanae nbLIH

B 0Oopnbe ¢ mnwabl npH paGounx omepaudAAX HA JHEBHOH mO-
BEDXHOCTM M B NOJ3€MHBIX YCJOBHAX CYHMECTBYIOT [Ba IJIABHHX pas-
auaua. Bo-mepBeIX, KO.HYecTBO MBLIHM, HOMJIEKAI[ee OXBATY M OTCACHI-
BaHWIO, HAMHOrO 6OJbIIEe TOr0, KOTOPOE BCTPEYAETCH B HOPMAJIBHBIX YCJIIO-
BUSX B IOI3eMHBEIX BRIPa0OTKAaX; NBJIEBAaA Harpyska y IbUIEYJIOBUTENA
HA [AHEBHOIl IOBePXHOCTH M3MepAeTCA yKe He B MUJIJIMTPAMMaX, a MOYKET
JIOCTHTaTh HECKOJbKHUX COTEH KWJIOTPaMMOB B dYac. Bo-BTOpHIX, IBUIb
U3 MHJIEYJOBHTEIA MOMET BHIIYCKATHCA dYepe3 BLICOKYI) BHITAKHYIO
TpyOy B arMocdepy, Tie OHA Pa3KMKAeTCA W pacCceMBaeTcsA, He NPUINAAA
Bpena. M3 sTux coobpaskeHuii MOKHO paspemiaTh BHIOYCK OTHOCHTEbHO
BBICOKHX KOHICHTPAIMIi NBIJIM M MOT'YT HCIOJb30BATHCA IBIIEYIOBHTENIH,
He obiagaroniye BHICOKON 3(Q(eKTMBHOCTHIO YJIAaBINBAHUA YaCTHUI[ BIEI-
XaeMoll IBLTIL

OGopynoBaHnsA NAA yJaBAMBAHNA NbLIH

Buifop mnmbijeynaBInBaioniero ycTpoiicTBa 3aBUCHT OT KOJHMYECTBA,
BHQa M TPAHY.JOMETPHUYECKOTO COCTaBa [aHHON NBUIM C YY€TOM 3a7aH-
HO# CTemeHNM YACTOTH BHINYCKAeMOro BO3AyXa. JTO, B CBOKW odepenb,
3aBHCHT OT TaKUX (paKTOPOB, KaK IJIOTHOCTh HAaceJeHUsi B MECTHOCTH,
rae pacmonosikeHa ¢abpuMKa, M ONACHOCTh, KOTOPOIi NOABEPTaOTCA IKH-
Bymue BOJM3M JIONM OT JjelicTBUA BHIOycKaeMmoii B aTMocdepy NBUIA.
Ilo npuBnuny peificTBMA MMelOUUEeCA THNOBI NbLIEYJABIUBAIOMHX YCT-
poiicTB MOryT OBHITH KJIacCHQMIMPOBAHBI CJAEAYIOLUM 00pasoM:

IrpaBUTALMOHHOE OCaKeHHEe — OCafiUTeJbHBIE KaMepH;

LeBTPOoOeKHOE OCaKeHNe — LMKIOHb (MOKpDbIE M CyXHe);

MHEPIMOHHOE OCaj;{ieHue — MMINHKephl (MOKpHE M CyXmue);

¢UIBTPE — TKAHb M JPYTHe MaTepPUaJIbl;

3JIEKTPOCTATHYECKOE OCAKICHME.

B rmase V 0m1o JaHO onmmcaEMe NpMHUMOA [EHCTBHA UHKJIOHOB,
a TaK;Ke MeXaHMYeCKUX LeHTPOOeKHBX cKpy066epoB, KOTOPHe B GOJabIIOR
Mepe OTBe4aloT TpeGoBaHUAM, OOBIYHO IPENBABISEMEIM K PACHOIOiReH-
HBIM Ha IOBEPXHOCTH ropHooGoraruTenbHEIM pabpnkam. B Toil sxe riase
COJIEP}KUTCA OHMHCAHIE HEKOTOPHLIX THNOB TKAHEBHIX (UILTPOB, HMCIIONb-
30BaHNe KOTOPWX Ha oforatureanHuX ¢a0dpuKax ABAsercsa Oojee cue-
LMAIM3HPOBAHHLIM, & TAKyke YNOMAHYTO 3JAEKTPOCTATHYECKOE OCarKie-
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mue. He oTMeueHHHIME B yKa3aHHOH IJIaBe OCTAJNACH NEHLIEOCATATENR
IrPAaBHTALMOHHOT0 ¥ MHEPIMOHHOTO THIOB. B OCHOBY [efCTBUA MepBHIX,
OpAMEPOM KOTODHIX MOKET CIAY)KATHh HPOCTasg OCafduTelbHAA KaMmepa,
mMoJIo}KeHa (GYHKUHMA BPEMEHH, KOTOpOe IPH IPOXOKIeHHM NIHUIH depe3
KaMepy MOJKHO GHTH MOCTATOYHO JAPOJOJKHTENbBHEM, YTOOH IBJIb MOTJI A
ONYCTUTHCA Ha THO KaMepH, Ifle OHA M ocTaercd. Pasmep ocagureibHOII
KaMephl V1A yAAJeHNuA MeIbYaliiux YacTHI{ cieal Obl ee MCIOJb30BaHNe
KaK TAKOBOH UPAKTHYECKH HEOCYIMECTBUMEIM, HO OHM 9acTo IPHMeHs-
I0TCA B COYETAHHM C APYTHME THOAMH QUIBTPOB AIA ynameHus Goiee
KPYIHBIX YacTHIL.

I'pynna cemaparopoB — WHEPLUMOHHOIO TUIA, B KOTOPHIX IELIb OCaK-
JaeTcA B pe3yibTaTe BHE3ANHON mepeMeHHl HANpaBJeHUA HIOJ AeiicTBHEM
OfHOTO WJIM HECKOJNbKHX PAJAOB OTpakareieil, — 4acTO HPUMEHAETCH
Ha ropHooGoraTurebHHX ¢abpmkax. KoodduimeHT nbieyiaBinBaHUA
3THX CenapaTtopoB JOCTATOYHO BRICOK JJIS YIOBJIETBOPEHUA GOJBIMIMHCTBA
NpebABIAEMBIX TPeGOBaHUII, KOHCTPYKIMA MX HPOCTR, TEXHMYECKHI
YXO 33 HUME HECJIOKEH, a OYMCTKAa — HPH YCJIOBHH 00OPYHOBaHHMA HX
OPOCHTEJNAME BHICOKOTO [aBleHUA — HE NPEACTaBJAeT 3aTpyAHeHHIL.

Bricokas CTOMMOCTD BJIEKTPOCTATHYECKOTO OCAKICHHUA MOKEeT OIpaB-
JaTh ce0s TONBKO B MCKIIOTHUTENBHBIX CIydYasdX, a DPUMEHeHUe TKaHe-
BHX QUIBTPOB HCKJII0YaeTCs BBHUAY BHICOKOW IEIJIEBOH HArpysKH H BO3-
MO’KHOCTH BHIIYCKA MEJKHMX 9YacTHI B aTMocdepy, KpoMe clydaes,
KOIJla NbUTh YJIAaBIUBAETCA KaK HEHHHIH Marepual WM BBUAY €€ TOK-
cHIHOCTH. BMecTe ¢ TeM B cayd4asAXx penMpPKYJIALMA BO3AyXa, T. €. KOTAa
OYMINEHHBIH BO3AYyXx Oymer mojaBaThcsA B 30HH AHIXaHWA JIiofei, cie-
AyeT IPEMEHATH QUIbBTPH WM 3JIEKTPOCTATHIECKOE OCaKJeHHe.

IMuneysnaBamBarmue ycTpoiicTBa IEePBHIX TpPeX THIOB HedddeKTHBHE
B OTHOHmIEHAMH BJ(EIXaeMO# NBUJIW, M OTCACHIBAEMHI BO3AyX OHM BHGpacH-
BaIOT B aTMocepy. BmecTe ¢ TeM LMKJIOHH U PAa3JW9IHHE THIOH MOKPHIX
cKpy06epoB o00najaloT NPEeMMYMECTBOM B OTHOLIEHMM IPOCTOTH HX
KOHCTPYKIMM M MCKJIOYHMTEJbHOH HAJEeKHOCTH W JIOJTOBEYHOCTH HADPALY
C OTHOCHTEIHFHO HHM3KHM COIIPOTHBJIEHHEM BO3AYIIHOMY LOTOKY. BCJIef-
CTBUE Yero OHH HaXOIAT NpuMeHeHWe Ha oforarureabHHX ¢abpmkax
MeTAJIyPrudecKuX MPeAnpUATAN, PABHO KaK M JAA MHOTHX IPOMKIIIEH-
HHX HeJedl. B cayuasx BHICOKHMX OHUJIEBHX HArpy3oK PeKOMEHIYyeTcs
IpeycMOTpPeTh HENpPEepPHBHOE yAajeHWe HBUIM C IOMOMIbI0 TAaKHX YCT-
POHCTB, KAK MOKPHe NEJIeCOOPHAKA, B3 KOTOPHIX NEUIb YAAJIAETCA B BHIE
miaama. B 3Tax ycTpoiicTBax ciegyer MCIONB30BATH TOJIHKO JHCTYIO
BOAY; HOTpPeGHOE KoaMyecTBO ee cocTasiser oT 6 mo 12 4 ma 10 3/ mun
BO3AyXa.

Ha GoapmmAcTBe oGoraruTenbHHX (AGPHK TOPHOPYAHHIX NpERNPH-
ATUH NpeqnodTeANe OTJAOT IeHTPAJM30BAHHOH CHCTEME DAaCIOJ0KeHUA
TblJIeyJOBUTEAel MOKDPOrO THIIA, XOTA M JEMeHTPATU30BAHHBIE CUCTEMBI,
HECMOTPAA Ha MX BLICOKYIO CTOMMOCTH, MOTYT 00JafaTh M3BeCTHHIMU IIpe-
MMYyIIeCTBAaM# B CMbICJIe YIPOIEHHUA cXeM TPyGonpoBOJOB.

HauGonee pacmpocTpaHeHHRIME TbBUIEYJNOBHTENSAMU Ha  YIOJABHBIX
oGoratutenbHEIX ¢pabpukax OHIM [0 HACTOAUIEr0 BPEeMEHM YCTPOHCTBa
THIIa LMKJIOHOB, XOTA HPaKTHKA MOCHEXHMX JIeT YKa3wBaeT Ha
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BO3PACTAINUKA MHTEPeC K MOKDHIM NIBUICYJOBUTENSAM THIA OYHMCTHTENSA
BeaTypn u k MexaHmueckHM cKpyG6epam. Habarogaomascs moBuIuieH-
Hag 03a00YeHHOCTh B OTHOIDEHMM B3arpPS3HEHHWA BO3AYXa W TeHJAEHIUA
K coopy;keHuo ¢Gabpuk B TIyCTOHACEJEHHKRIX MECTHOCTAX BbHIIBUHYJIH
tpe6oBanuA K pasdpaboTke Golee aPPeKTHBHEIX MepOUPUATHIl, BEXYIU{HX
K OpicTpomy mporpeccy B feide 6opbhObl ¢ IBLIBIO.

Prc. 101. IlpocToii MOKpHIi NBHJIEYJIOBHTENb C TPYOKOH
Benrypu:

1 — opocuTenn; 2 — Tpyb6ka BeHTYpPH; 3 — 1pOCCenbHEI KialaH;
4 — DUPKYJAOMOHHBIA HACOC; § — IMOCTYIITICHHE CBeel BOAM; 6 —
BBIIYCK OU1aMa; 7 — OTCTONHHMK; & — IbIJICOTIEANTEND

Takum oGpasoM, BeIGOp Gosee MOAXONAILEr0 00OPYAOBAHHA MO/KHO
CAeNaTh CPefM MOKDHIX CelapaTopoB THIA cKpy00epoB u.IM YZApHOTO
(DuHaMM9IecKOro) THma, B KOTODHIX COYETAeTCA AeHCTBHE BEHTMIATODA
C OYMCTKOH BO3ayxa. [ LeHTPaJM30BAaHHBIX CHCTEM OCOGEHHO Iiele-
COo00pa3Ho0 NPHMMEHEeHHe NbIeYJABIMBAIOHIMX YCTPOMCTB THHA CKPYO-
6epoB ¢ aBTOMaTHYeCKUM BLIGPOCOM llIaMa, padoTAIOIMX OTHOCUTENBHO
6Ge3zaBapuiiHO NDM YCJOBMY MCHOJH3OBAHMA GONBINMUX KOIMYECTB BOJHL.
B GoabmmHCTBE CIyyaeB BOJA CO IIJIAMOM MOKET BBIIYCKATbCA B OJHY
M3 cHMCTeM LUPKY.IALMH BOAsl Ha oGoraruresbHOil ¢abpure. HukmoHst
TpeGylor Kk cefe Ooxbile BHUMAaHMA W IOJBep:ReHbl 3abiBaHMIO, €CIH

190



B HHX IIONAJa0T KpYyOHHE (PAKIUA MaTepHaka WIH IHOCTOPOHHHE Teja
WM €CJ¥ OHU WCHONb3YIOTCA BO BIAKHHIX YCJIOBUAX.

Crnexyer OTMETHTh TaK:Ke CyXO# THN yHAapHHX (JAHAMHYECKUX)
IbIIeYNOBATENEH, B KOTOPHIX IBLIb OCAKOAETCA IOA AeiicTBEOM LeH-
TPOOEIKHBIX W AWHAMHYECKHX CHMJ, BO3SHUKAKIMUAX NP HCIONH30BAHUK
6OBIIOTO KOJMYECTBA BEHTHIATOPHHIX JIOMATOK CHENMANBHON (OPMEI.
Co6paHAas OHIb yAaJdAeTca B KaMepy HOCPEACTBOM HHMPKYJIALMY CAMOTO
ammapara.

B xoMOMHEPOBAHHBIX MOKPHIX M CYXHX NEIIEYJIOBUTEIAX MCIIOIb3Y-
0TCS TIPHHIMIE, 3aJ0)KeHHbIe B KOHCTPYKIMAX UNUKIOHOB WU HMHEP-
IUOHHBIX OTPayKkaTelieil ¢ MPUMMEeHEeHNeM BOISHBIX BAHH WK PacHbLIATeNxe
ANA CMAYMBAHUA YACTWL] IBUIM C Te€M, YTOOBI MX MOKHO OBLIO CMBITh.
B 3Tux ycTpoiicTBax, KaKk I BO BCEeX THOAX CKpyO6epos, Gosbuioe 3Ha-
deHWE MMET OTAENWTeIM (DIMMMHATOPH) HE TONBKO /A UPELOTBpa-
menys mepebpoca BIaru, HO W AJAA COHAefCTBHA YJIaBJIUBAHMIO elle
He CBASAHHHX 4acTHL NMbuim. OTHeauTeNr BHIIOIHAKTCA OGHYHO B BHAE
3Ur3aroo0pasHLIX OTpasKaTeseil.

JApyrum TunoM ycrpoiicts ABiaserca ognctuteas Benrypu (puc. 101),
IMHAPOKO NPHMEHAMUIACA B HeGOJbMHX YCTAHOBKAaX. 34eCh BOJAa, pac-
THUIAACH, NOJAaeTCA B 3aCaCHBAONICe OTBePCTHE, BHIIOJHEHHOE B BHJE
TpyOku Benrypu Bmepemm nukiona, upuwaeM (area pacHBLIAeMORl BOJBI
TIOZBOJUTCA K CAMOMY Y3KOMY MecTy TpyOku Benrypu, nepneEquKyaapHo
K CTPYe MoCTyHmamero 3anseHHOro BO31yxa oy fasiaeraueM o 2 kl'/cm?.
BHe3anHoe n3MeHeHne HANPABJEHUA IPH BHCOKOH CKOPOCTH NpeBpaigaer
CTPYIO BOAH B TyMaH, KOTOPHIi M CMaYdBaeT YaCTHI{H HBUIH, OCaKAa-
omeiicsa 3aTeM B IMKJIOHE.

OnHMM M3 YCTPOKCTB ABJAETCA MOKPHIN IeHTPOOesKHEI ofecHpInBa-
Telb (POTOKJOH), B KOTOPOM 3ambUIEHHHIH BO3QYX OTCACHIBAeTCA 4epes
Bogy (cM. pwmce. 70).

Ynaneane nolan

Pemenue Bompoca ypganeHusa coGpaHHOM THJIM H OTCACHIBAEMOTO
BO3JyXa BO MHOTOM 3aBHCHT OT MECTHHIX yciaoBuil. Bo MHormx caygasx
mJjaM HJIH 3ajepAiaHHasg B COOpHMKe HBUIP BO3BPAINaeTCA HA [OPHO-
oforatutenbEyI0 pabpPAKy U BBOAUTCA B IIUKJ B COOTBETCTBYOIIEM MeECTe;
B IPOTHBHOM CJIydae IBUIb ZOJKHA YAAJIATHCH TaK, UTOOH OHA He MOrja
BHOBh IlepeliTH BO B3BemeHHOe cocTosAHMe. TaM, rje NBLIb TPAHCOOPTH-
pyerca Ha Gonbmine pacCTOAHUA, HIPUMeHseTCd NHeBMaTHYecKoe 060py-
J0BaHHE, YMEHbIAWIIEe OHNACHOCTh BPENHOro HefiCTBUA MBIAK. Brimyck
TBIM 9epe3 BHITA/KHBIE TPYOH 3aBACAT OT MECTHEIX YCJHOBHUil, 3aKOHO-
JlaTelbCTBA, OTHOCAIMIETOCA K MPeOTBPAIMEHUI0 3aTPA3Hena aryMocdeps,
IJaHA YIABIMBAHHAA IEHHON NBIJIM U T. T

OTa0KUBIIAACA IBLIb

JiBm:keHne BO3AyXa M KOHBEKIWOHHBIE TOKM HA OGOTaTHTEIbHBIX
¢$abprKax ImpeNATCTBYIOT NMOJTHOMY YJIABIMBAHMIO MEJKOIl NELIM B pas-
auuHblX HexaX ¢abpuk. CiemopaTeabHO, u3le:KaTb OTIOKEHUS NHIIA
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TOJHOCTHIO HENb3A, W ¢ TeUeHHEM BPEMEHH OHAa OyHeT OCa’KHaThed Ha
TOPM3OHTAJIbHHX IOBEeDXHOCTAX, HANPWMeD IOj JeHTAMH KOHBeWepoB.
Yacro OHa HONHMMAETCA B BO3AYX HPH yHOTPEGIEHHH IMETOK, UTO WpPH-
BOAHET K 00pa3oBaHUIO HEKEJATEABHHX M BPEIHHX 00JaKOB IHIN.
YnmoBnerBopuTenbHEE Pe3YALTATH UPH yHAJeHWH OTIOKMBIIENHCA NLLIH
MOTYT OBITH JOCTHTHYTHL C IOMONIBLIO HePefBUKHBIX MHIECOCOB ITPOMBIMII-
JICHHOTO THIIa, CHAO;KeHHHX (UIbTPAMH LA TOHKOJUCIEPCHON IIBLIM,
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Puc. 102, CxemMaT@uecKWi MJIaH NOCTOSAHHON acHAPANUOHHOE cH-
CTeMH OBUICYIABJABAHUS, NOKASHBAIIMA JIPUMEHEeHHE BCACH-
Bawmedl TroxoBKH

WIN NHeBMATHYeCKMX NBLUICOTCACHBAKIMUX YCTPOMCTB CTAHOHAPHOTO
Tuna {pmc. 102); MOKHO TaK)Ke UPHMEHSATh BOAY s CMa4MBAHMA OT-
JO;KUBIIEHCA TILLIM C OTBOJIOM €€ B BOJOCTOKH.

YIJEOBOT'ATUTEJIBHLIE ®ABPURHU

B T0 BpeMs Kak ONaCHOCTH IBLIX B IIOJ3€MHHEIX BRIpa0OTKaX M3BECTHA
y)Ke Ha OpOTsSKeHUH MHOTHUX JeT, CYIecTBOBAJa TeHJeHUHA He obpa-
HIATh BHUMAHAA HA HOJ00HYI0 ONACHOCTH HA [JHEBHON HOBEPXHOCTH
upu o6paboTke M 00OTalEHME TIOJNE3HHX HMCKOmaeMuix. Mexay TeM Ba
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obGoraturenpusix (a0pMKax, pacHOJO;KEHHHX HAa IOBEPXHOCTH, 3Ta
OLIACHOCTH [{aKe BO3PACTAeT B CBA3HW C TeM, 4TO HA HUX padoTamT MOJO-
Jibl€ JIIONH W yKEHIWHK WM Clydafinpie paboume, B OTHOMEHUH KOTOPHX
IpPOBEACHHE DPEryIAPHHX MEJUNVHCKAX OCMOTDOB MOeT OHTh comps-
sKeHo ¢ TpygHocTaMu. HykHO TmarenbHO ciaeguTh 3a TEM, 9TOOH COOT-
BeTCTBYWOIHE MEPONPHUATHA IO 60pb0e ¢ MBUIBI0 NPOBOJMINEh B yKa-
33HHEIX HIJKE MecTax.

OnpoxnagpiBaTenn

OupoxkugnBaTtenu, 00HYHO IPUMEHAEMbIe JJs PAa3rPYy3KH BaTOHETOK,
IpeACTaBAANT c060# MCTOUHHAK GOJBIMOTO HHIeOOpa30BaHUA H MOITOMY-
JOJUKHBL OBITH 10 BO3MOKHOCTH 3aKPHITHIMH. B cuny mx meusGeKHO
GoNbmMUX pa3MepoB TPeBYOTCA OTHOCHTENbHO OOJbmMME KOJWYecTBa
BO3AyXa AJIA yHAaJeHHA O0CBOGOKmaomeica muad. B momonnenue K 6o-
KOBOMY OTCOCY CHM3Y PEKOMEHAYeTCH yCTPAWBATHh OTBOJX [JISA OTCACHIBA-
HMA B BepxHell YacTH ONPOKWAHBATeNs. 1Ipm BO3MOKHOCTH IpaKTWIe-
CKOI'0 OCYIIEeCTBIEHHS BIYCKHOE M Pa3rpy309HOE OTBEPCTHS CIERYeT
3aKPHIBATH PE3MHOBHIMY 3aBECAMH.

BcacrhiBawmee oTBepCTHE MOMKHO HAaXOAATHCH HA CTOPOHE, IPOTHBO-
TIOJIO}KHOM CTOPOHE ONPOKMUALIBAHWSA, 9TOOH 00eCHeYuTh MAKCHMAJILHO
BO3MOKHOE yJaB/iuBamue 00JIAKOB ObUIM, OOPA3YIOIAXCA HPH ONPOKM-
IHBAHUM.

Jiia panbHefmero yiaaBiauBaHusa o0pasyloomieiics W3 pasrpysKaeMoro
MaTepHaJjia IHJIHA YCIEIHO DpPAMeHseTcs ciaeqyiomee ycrpoucrso. lociae
TOTO KaK OfHA BAaroHeTKA BHXOJUT M3 OUPOKHU/LIBATENA, OHA 3afleP:Ku-
BaeTcAd IPH IOMOIY ABTOMATMYECKOTO YCTPOWCTBA W fAajibHedmee IBW-
JKeHWe MO’KeT HadaTh TOJbKO IOCHE ONPOKUAHBAHUA cCjaeAyomeil Ba-
TOHeTKH. B0 BpeMsa 5TOoro mepmoma OKMIAHHA BaroHETKAa HAXOXHUTCH
IOR BHTMKHBIM KOJNIAKOM, Yepe3 KOTOPHM OTCACHBAETCA IIOJHHMA-
IOmMascAd U3 BAarOHETKU NHIIb. JTO YCTPOMCTBO B 3HAUYNUTEJILHOM Mepe
€HOCOOCTBYeT CHW/KEHMIO KOHNEHTPAUME NHUIUA B NPOCTPAHCTBE, IpHJe-
TaomeM K MaxXTHOMY CTBOJY.

Ecam yrons mocie pasrpyskH B ONPOKHIKBaTeNle MOCTYHAeT Hemo-
CPeACTBEHHO B OyHKep, TO OH JOJKEH IIepeMeiNaThCAd IO 3aKPHTOMY
cKkary. B aroMm cirydyae oTBepcTHe BCACHBAHMA JIOJYKHO OHITH Ha CTOPOHE
CKaTa, OpHIeM HeoOXOHMMO TI[aTeJIbHO CJIEeIUTh 3a TeM, YTOOH OH He
Obu1 3a6uT yraem. Byrkepa Takme MOMKHE GHITH COEMABEHH! C CHCTEMOM
OTCacHBAHUS.

Ecam yrons m3 OompoOKMAHBaTedd MagaeT Ha JEHTOYHbHIE KOHBEHepH,
TO OHH JOJKHBEI OBITh 3aKPHTHMHE M COCIUHEHH ¢ CHCTEMOM OTCACHBAHUS
(puc. 103).

I'poxorsl

Ecan mpm pasrpyske yris rpoxXOTH YCTaHABIMBAIOTCA HEIMOCPE[-
CTBEHHO IO/ ONPOKMABIBATENEM, TO OPH 9TOM IPOMCXOJMUT MHOTO J006a-
BOYHOTO OPOCHIAHUA YyIid U B pe3yJabTaTe NOJHMMAETCA MHOTO IHLIH.
IIpm 3aKPHITEIX IPOXOTAX MOKHO IO PKUBATE YACTUIHBIE BAKYYM; €CIH
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7Ke TPOXOTHL He 3aKPHITH, TO HX HYKHO 060PY/OBATH COOTBETCTBYIONIMMHA
BHITS;KHRIMY KOJIIAKaMM.

I'poxorsl mpepBaputeirEO# COPTMPOBKH JOJIKHH OHTH 3aKPHTH
¥ HMeTh BHITA/KHEIE OTBEPCTHUS B KOJMYECTBE, COPA3MEPHOM C BEJIMIWHOMN
IJIOWAAN TPOXOYeHUs, WId OHTH OOOPYAOBAHH BHTAKHHMHA KOJIHA-
Kamu. Bpixoxg Martepmana HOJ TPOXOTOM TaKKe JOJUKEH OLITH COefHHEH
C CUCTeMO# OTCACHIBAHUS.

Eciau rpoxoTs yCTaHOBIEHH N0 OyHKepOM Mis PsAgoBoro (Hecop-
THPOBAHHOTO) yrisf, TO OHM, KaK M OYHKep, MOJKHBI OBITH COEIWHEHH

Pmc. 103. OrpaskpeEme H OTCOC NHUJIA B MeCTax HepPerpysxn

¢ cucreMoil orcacsBanusn. HomaugecTBo Bo3gyxa, HeoGXoguMoe A OT-
CacHBaHHS MOTHUMAIOINEHCA NBLIM, JOJMKHO COOTBETCTBOBATH KOJIUYECTBY
majaomero B Oyukep yrasa. Hagaromuecs rpoxoTst co3jaoT B OyHKepax
HJIM pasrpy3odYHbIX BOPOHKAX HOA HuMH u30piTouHoe pgamienne. Jlas
u30esKaHns DTOr0 CiefyeT MPEeAyCMOTPeTh (ojiee KPYIHBE COELHHEHUS
IOJA OTCachBaHMA Ha OyHKepaX WM Pas3rpy309HEIX BODOHKAX, 4eM IpH
HCIOIb30BAHNM BHUOPAIMOHHBEIX TPOXOTOB.

ITopoooTGopubie JEHTHI

YKPHTUA ¥ BHT/KHEE KOIMAKY KadalOMUXCsl T'POXOTOB PEKOMEH-
IyeTcsi yCTPauBaTh TaK, 9rTo0bl UBIb yAAAAJach W IPU Pasrpyske Ha
IMOPO00TOOPHEIE JEHTHl. 3[eCh IbliIb, 00Pa3yoINasaca TIaBHHM 06pasoM
TnpH cOpachBaHHI IIPOMEKYTOYHOIO NPOAYKTAa M HOPOLH B cOOpHEIE
OyHKepa, Jydme BCEI0 MOJKET OTCACHIBATHCA NPHU PasrpysKe MaTepHaia
u3 GyHKepa Ha JEHTOYHbIE KOHBeilepsl. 3HATUTEIHHOE KOJTHYECTBO MU
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o6pasyercsa BCIeACTBHE cOpacHBAHMA KYCKOB JepeBa ¥ IYCTOH HOPOIH,
9TO MOKET yXYAIIUTh yCA0BUA 3aNBIJICEHHOCTH B OKPY’RAalOMEM HPOCTPaH-
CTBe HajKe IPM HAJNYAK BHOJHE Y/JOBJIETBOPHTEIBHOIO YJIABIMBAHUA
OEUIH.

Paarpysounsiit Konel mOpPOm00TGOPHOII JEHTH TaKKe NOIKEH OHITH
COOTBETCTBYIOIEM 006pa3oM BaKpHT M OGOPYNOBAH BRITAKHEIMHU IIpU-
cImoco0JIeHnAMM,

JipoOuabHbIe yCTaHOBKA

Tam, rTme yroxb TPAHCHOPTHpYeTCsA K JApo0MabHOM  yCcTaHOBKE,
AOJKHO OBITH MIPElyCMOTPEHO ylaBIVBAaHME HBUIN; B Clydae IpUMeHeHAS
BAJKOBBIX [IPOOMIOK OTBOAEI K CHCTEME€ OTCACHBAHUA NOJKHBL OHTh
IpefyCMOTPeHH KaK Ha 3arpysKe, Tak u Ha pasrpysxe. Ilpu apobuarax
YAapHOTO THOA OTCAachIBaHWE TPeOyeTcs TOJbLKO Ha Pasrpyske, HO HpH
3TOM He0o6XO0quMO, YTOOH OBIJIM YCTAHOBJIEHHI BHITAKHBIE KOJINAKHA KOCTA-
TOYHO (ONBIIOTO pa3Mepa BO u3beikaHMe YIABIMBAHAA YPE3MEPHOTrO
KOJIMYeCTBA KPYMHHIX ¢paxiuii Marepuaia.

TpancnoprHoe 0GopyAoBaHHE

Bakpoe sHaveHHme uMeeT YIABIMBaHWE NBJIM, NOAHUMAIOMENHCA
B BOBAYX IpM HCHOJB30BAHHHM TPAHCHOPTHOrO OGOPYHOBAHUA, COELXH-
HAIOMEro MeKAYy co00il pasiuvdbie UeXH W y3JH Ha 000raTHTEeNbHOH
¢dabpuke, B ocobeHHOCTH IpH paboTe BCeX BUJOB KOHBeiiepOB, KOBIOBHIX
9JIeBaTOpPoOB, CKAaTOB M T. II. Kosmossie 9J1eBATOPHI TOJHHBI OBITH 3a-
KPHITH ¥ COEJUHEHH C CHCTEMON OTCACHIBAHKS B MECTaX MOTPY3KH H pas-
TPY3KH.

HKonseiiepst

BHTsKHEBIE KOJANAKHM [OOJKHBI GHITH yCTaHOBJEHHI BO BCEX MeECTaX
PasrTpysKd ¥ Ieperpysku KOHBEHEePHOro TpaHCHOpTa. TpaHCOOPTHPY-
eMEIfl MaTepHuas JOJ:KeH Pas3rpy’KaThCd MOA TAKUM YIJOM ¥ NPH TaKOM
BHICOTe TMAaJeHHns, KOTOPHE 00eCHeYMBAOT yJaBJWBaHUE IbLIN. Y JajleHue
6GoJBIOro KOMMIECTBA MBI, 00pa3ywmeiicsa Npu meperpy3ke MaTepuaia
¢ KOHBelilepHOH JIeHTH Ha TPAaHCOOPTHHE CpeACTBA Ha HMsKeJe;KaIneM
Topu3oHTE, ABiAercA Gosee TpyaunM. Hak ofmee mpaBuio, 3TH MecTra
AOMKHEL OHITh MOJHOCTHI0 3aKPHITH M NPUCOETHHEHBI K CHCTEMEe OTCAaChl-
Baana (cM. puc. 103).

B Mectax meperpyskm HbLIb Jydmie yJaBJAWBAETCHA ¢ KOHI[A HePBOTO
KoHBeijiepa, ueM ¢ rojoBHoil gactu Broporo. Ha puc. 103 mo:xu0 BUAETSH,
YTO BHITSKHONH KOJINAK CMOHTMPOBAH HAa YKPBHITHM B MecTe pasrpysku
B HampasieHnd nBwkeEHsaA. OH JO/KeH HaXOMUTHCA HAa JOCTATOYHOM
PaccTOSHMH OT MeCTa IaJieHHA MaTepHasa, 4ToOB JaTh BO3MOKHOCTH
HEKOTOPOMY KOJIMYECTBY IBUIH OCECTh B YKPHITHM, IIPEK/ie 9eM oHa Oyzer
BHIaHA Hapy)Ry ¢ ABUKymeiica 1eHTOli KomBeilepa. Bce mecra mepe-
TPY3KH JOJKEB ObITH CHADKEHH JIErKO MepPeiBUTral0MUMUCA Pe3UHOBBIMU
3aBecaMl, Tak KaK BCJIEJICTBME Pa3JHYHOM BHICOTHI TPy3a HA KOHBeliepax
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NIPUKPHTHEe HaJ KOHBeiiepoM HeNp3A NPHTHATH AOCTATOYHO ILIOTHO.
Taxue 3aBecH Ha TOPHEIX IPEAUPHATAAX MOKHO W3TOTOBIATH M3 CTAP HX
KOHBelepHBIX JeHT.

Bynxkepa

Bymrepa Moryr mnpegcraBisATh co0OH MCTOYHWKH 3HAYHATEILHOTO
TEIe00Pa30BAHNA; OITOMY OHHU JOJKHE OHTH 3aKPHITHIME U HAXOLATHCA
HOJ BCACHBAaHMEM. BHTMKHEE OTBePCTHS JOJKHHE OBITH PaCIOIOKEHH
B BepxHeil wactn GynKepa unu BOnm3u Hee. HoamgectBo BO3xyxa, mom-
JIe;KaIero OTCACHBAHWIO, 33aBHCHT OT KOJWYeCTBA BO3AyXa, HepeMema-
€MOT0 IafalomuUM MaTepHaJIOM M YBJIEKAeMOTO0 OpPH NajfeHuu, W ompe-
AendeTcs BeJIMYUHOI, MOCTHTaomeil MeCATMKPATHOrO 3HAUYeHUs o0beMa
MaTepuala, B 3aBUCUMOCTH OT KOHKPETHHIX YCIOBHIL.

Ha mexotopsix ¢abpurax OyHKepa JJisi PANOBOTO YIJA B CHILY He-
00X0{EMOCTH NOMEINAITCA MEKIY I'POXOTaMU M YIJIEeMOMKOA JJsA CO3Ja-
HHASA BO3MOJKHOCTHM PerylHpPOBAHUA NMOTOKA -yrisA. HoHBeliepHbe JeHTH,
IpoXofAImue HaJ MeCTaMU Pa3TPy3KM, BCETAa NOJKHHEL OHTH HPUCOENH-
HEeHB K CHCTEME OTCACHIBAHUSA.

Ilorpysoussie yerpoiicrsa B 6yHKepax, Kak o6Imee NPaBUIo, HOJGKHEL
6nTh 3akpuTH. CoegumHEHHEe ¢ OTCAaCHBawmeld cucTeMOil Jywme Bcero
pacmojlaraTh Ha CBofile OGyHKepa, TaK Kak Giarogaps TAKOMY YCTpOi-
CTBY BO3[YX, OBIKYMHUICA C NOJaBAa€MHIM MAaTepHAaJioM, He 3aXBaTH-
BaeTCA M OTCACHIBAIOTCA TOJBKO 00JaKa IBLUIM.

Ipu ckumoBoM mojseMe Mepoil HpPOTUB NEIIEOGPA3OBAHHA MOKET
cIy:xuTh oGopynoBaEMe OyHKepa, B KOTODHI pasrpy’KaeTcsA CKUMH,
OCAJIATEJLHOA KaMepoil, The MoskeT OHTH 3ajiep:kaH BO3AYX, MEePEMeIa-
€MHIl IPpK pasrpy3Ke MaTepHaja U3 CKANA, M TEM CAMBIM L PeJOTBPaNEHO
B3MeThIBaHUe mpliu. IlepBoe oTBepCTHE BCACHIBAHMA A YIAJNCHAA THLIA
cleflyeT NpefyCcMOTPeTh IPU Pas3rpy309HOM OTBepcTmH OGyHKepa. Pas-
TPY30UHHIl JEeHTOUYHHIA KOHBeiep JOKeH OBITh BAKPHT MOJIHOCTLIO.

PYXOOBOFATUTEJIDbHBIE ®ABPHKH

PynooGorarurensnsie ¢pabpuryr 06GEI9HO COCTOAT M3 ABYX PA3IAYHEIX
IO CBOEMY HA3HAYEHHUIO OTHEJOB. ITO — IeX ApoOJeHHs U uex oGorame-
HHUA, nau unsBiaeueHus. llex apoGrenus MosKeT HaXOTHUTHCA IO OXHOM
KpHIIeid ¢ JPYrEMHU OTAeNeHusMH (alpWK#M, PACHONO}KeH BOIH3Y Hee
UNE HaXOAUTHCA B HEIOCPEICTBEHHON 6JIM30CTH OT IIaBHOTO HOABEMHOTO
maxTHOTO crTBoJa. Vmorga mpoGiaeHue Pyasl NPOMBBOMKTCH HOJA 3eMIei
(cm. raaBy XIV).

Xots camas GoJibmas OMACHOCTH BPENHOTO JEMCTBHA HELIN CYIIECT-
ByeT B Ipomecce pa0orT ApOOMABHOTO IeXa ¥ IPH TPAHCIOPTUPOBKE
PYIH, ONHAKO HYU OJUH M3 MPOMBBOJCTBEHHLIX IIPOIECCOB HA COBPEMEH-
HOIl o6GoraTuTelpHONl ¢abpuke He HOJUKEH BHIIALATH M3 UOJA 3PEHUS
B cMbicTe HeoOxogumocTu GopnObl ¢ nubio. OTheNeHNe TAKeIHX MHUHe-
panoB ot Gojiee JEerKOH TOPOMH [OCTUTAETCS C IOMOIIBI0 Pa3TUYHBIX
THIIOB OTCAJ0YHBIX MAIIUH, MOKPHIM O00OrameHmeM, [[e3UHTETPaTOpPaMH,
$aoranueit, pasgeseHneN B THKeIbIX JKUAKOCTAX U JAPYTHME CI0COGaMH,
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KOTOpHIEe He NPEACTABIAT GOJMBOA ONACHOCTA B OTHOMICHUH NEIIeoGpa-
30BaHAA, TAK KaK IPH BCeX 3THX cnocobax mpuMensaercd Boga. IIponeccnt
IIAaBKM, KOTOPEE MOryT BKIOUath B ce0s omepamuum mo oGkury, oGpa-
6oTky B medax, pajunupoBaBMe m 00pabGOTKY HOGOYHBIX IPOAYKTOB,
npeACTaBAAIOT CO60fi B OTHOmMEHWHM IHICOOGpPa30BaHUA OONABIIYI0 HMIH
MEHBIYI0 ONACHOCTh B 3aBHCHMOCTH OT BEIIECTBEHHOTO COCTaBa MaTe-
prata. BAUMaTeNpHOE OTHOMEHNE M OCTOPOKHOCTS TPeGyeTCs TaK:Ke HpH
00paboTRe M CKJIAJMPOBAHMUY DPA3IMIHHIX, BOSMOKHO, HLUIBHHIX MaTe-
PIIAJIOB [IIA TEXHOJOIMIECKMX IPOLECCOB, HANPAMED W3BECTH, (IIICOB.
M Apyrux mnob6aBox.

J[JocTaBka W TPaHCHOPTHAPOBKA TOPHOM Macebl

B GoapmnHCTBe c1ygaeB HeCOPTUPOBaHHAA TOPHAA MOPOa MOCTYHAET
HeTIoCpeICTBeHHO B OyHKepa 6onpmoii eMKOCTH, OTKY/Ja OHA TPAaHCIOP-
THPYeTCS K YCTAHOBKE HEPBHYHOrO ApPOOJEHHMSA HO PEAbCOBEIM IYTHAM,
KaHAaTHOU THIOM, JIEHTOYHHIMY KOHBeNepaMyM WIH JAM3eJLbHHIMU TPY30BH-
Kamn. Mecra pa3rpyskH, ONDOKHAKBATENHM BarOHOB, NPHBOJHLIE TO-
NOBKU JEHTOYHHIX KOHBEHEpOB, ;kejgo0a, HEMOCPEACTBEHHO NUTAMIIHE
O6yHKepa — BCe OHM ABIAITCA WCTOYHUKAMU HuLTeoOpasoBanusa. Ecim
TOPHAs Macca HOCTYIAeT OYeHb NMBIbHAS, TO B YKa3aHHBIX MeCTax IOJ-
JKHBl YCTRHABJIUBATHCA OpOCHUTEIH. B 3aBHCHMOCTH OT MECTHHX YCJIOBHH
AAA OUPOKHAbIBaTeNedl M 3Kei0o00B MOKeT uUOTpPeGOBAaTHCH YKPHTHE
U BHITA'KHAA BEHTWIANWA, KaK W Ha yrieoboraturenbHuix ¢abpmrax.

KamHepoGuabHas YCTAHOBKA

OOniuHas ApoGuiabHAS YCTAHOBKA, PACHOJNOKEHHAasA HA pPYAHUKe
Han oboratHTeNbHOH ¢abpuKe, COCTOHNT W3 MEKOBHIX MIH KOHYCHBIX
ApOoOHIOK, TpeACTAaBIAIMMX co60il o060opyaoBaHME [JIA NEPBAYHOIO
Aapo0Oiaenusi, ¢ DOCHAeqyomeil cTafguei cpegHero ApobieHNsA B KOHYCHBIX
npobuaxax. B mponuiom fis cpegHero [poGieHAs IHAPOKO NPAMEHAINCH
cB000HO TAJAIODIME CTEpPKHH, KOTODHE NPUMEHAIOTCA ele M B Ha-
crosimee BpeMs.

HApobuaxu mepBoii cragum pgpoOieHUs TI0O BO3MOKHOCTH NOJIKHBI
OLITh 3aKPHITHIMA KaK HA CTOPOHE MHTAHHSA, TaK M HA CTOPOHE PA3TPYy3KH
u obopyroBaHkl BHTsUKHOH cucreMoit. [lockoabky KpymmEas pynpa
o0nyHO cobmpaercAa B OyHKepe M MOKET BbICHIXaTh, HE00X0auUMO mpe-
JAYCMOTPETHh YCTPOMCTBO oOpocuTejNeil [AiuA MarepHaja, HNOCTYHAIOmeEro
B ApPOGHIKY. Y KPHITHE KOHYCHHX ApOOMIOK He HpeACTaBisAeT 3aTpyAHe-
HU#; OHH [OKEBL ORITH TaKke 0GOpPYMOBAHS BHITSIKHBIMH yCTPOHCTBAMHE
KaK HaBepXYy, TaK ¥ BHU3Y.

Menakoe apoGienne MPOU3BOIATCA ¢ IMOMOMBIO NIAPOBHIX, TPYOUATHIX
nam crep:HeBpIX MeJbHHI[. IlocKoJBKY 3TO mH3MeabdyeHHEe ABIACTCH
MOKDBIM IIPOIIECCOM, IIOJHOCTBI0 B3aKPHTHM, B arMocdepy momagaer
HEMHOTO0 MLLTH; J1060e KOJIMYecTBO ee, MOJydalomeecA IPH 3THX IIPO-
neccax, o6pasyercs BCJe[CTBME MPOCHIAHNA MaTepnaia, Ha 9T0 Clefyer
o0pammaTh JOJM/KHOEe BHUMAaHUe.

197



JlenTounbie KoHBeiiepbI

HcnonbsoBaEne opocuteiefl HA MepelaTOYHHIX IYHKTAX JeHTOYHHIX
KOHBeiflepoB IpejicTaBJAeT M3BeCTHHE TPYAHOCTH, IOCKOABKY dpe3Mep-
Had BJAKHOCTH MOKeT BHI3BaTh HAPYIIEHUd B IIPOTEKAHHH MpoIecca
Kak B cucreMe KOHBeHepHOro TpaHCHOpTra, TaK M HAa IpoxoraxX, Kyaa
mopaerca ropHas Macca. HeoGxomuMo tmarenpHO peryimpoBaTh OpoCH-
‘TeJIH B COOTBETCTBHM C MECTHEIMH YCIOBHAMM; B HEOOXONUMHEX cIaydasax

Pme. 104. TunwyAbie KOHCTPYKUHUM BHTSKHEIX KOJIIAKOB
B CHCTeMe JIeHTOUHHX KOHBeiiepoB:

1 — CKpeOOK JIeHTHI; 2 — HPOCBET, NOCTATOYHBINA MJIA OrpaBRMYEeHMA
BBICOTHI MaTepiana; 3 — CMOTPOBOE OTBEpPCTHE

clefyer 06ecneIuTh OrpaskJAeHWe ¢ YCTPOUCTBOM MPHHYAMTENBHBIX BEI-
TAMKHBIX Iprciocobaernit. Mecta orcacsiBaHHS BO3[yXa AOJNKHEL HaXo-
JAUTECA BOAMBU Pasrpy30YHOrO KOHIA YKPHITHA € TEM, 9TOOB MCHOJB30-
BaTh ecTeCTBeHHOE /BIJKEHHE BO3[yXa, CO3JaBaeMoe [afalomuM MaTte-
puaxoM (puc. 104). Tak sxe, kak u Ha yraeoboraTureabHHX ¢adpnkax,
cBo0oqHOE mafieHMe MaTepuaja ¢ OfHOTO KoHBeiiepa Ha Apyroil ciegyer
CBOUTh K MHHUMYMY; OPH 3TOM MCHOJb3YIOT IOJABHU/KHBIE 3aBeCH A
COKpameHHd pa3MepoB HEOOXOAMMBIX OTBEpPCTII.

Bynkepa

3ameuanud, Kacaomuecss GyHKepoB Ha yrieoforarnre;ibHEIX (adpu-
Kax, B paBHO@ Mepe OTHOCATCA M K OyHKepaM pyHooGorature’lbHBIX
$abpux Ha [JHEBHOH NOBEPXHOCTH.
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T'poxorsl

Ha coBpemenmnx pynooborarntenbHnx pabpurax Hambodee pacmpo-
CTPaHeHHHMH ABAATCA FPOXOTH BHGDAIMOHHOTO THIA. 37eCh IEIIe-
obpasoBaHMe 3aBHCUT TAKKe OT
KOJIMYEeCTBa CofiepsKameiica B py-
e BJarH, HO B OOJBOIMHCTBE
ciydaeB OblBaer JOCTATOYHEIM
YKPpBHITIIE MecTa PasTPY3KH, ecld
9T0 MeCTO U OYHKT NHUTaHuA OyayT
000pYZOBaHH OTBOAAMH K BHI-
TARHOM CHCTEME; eCJIM 9TOT0 OKa-
JKETCA  HEJOCTATOYHO, CIeLyeT
YCTaHOBHTH BHITS;KHBEIE KOJIAKW.
KonngectBo Bo3gyxa MpUHUMAET-
Ca paBHLIM  NPUGIUBUTETBHO
1,5—2 x3/mun ma 1 x*> mno-
magn rpoxodenusa. llpucoeguue-
HAe K TPyOONpoBOAaM JOJKHO
OCYHIECTBIAATHCA OCPEACTBOM
YCTPOHACTBA «HEMEJIEHHOI0 Pasdh-
equreEnsA» (pmc. 105).

3HauATeNbHOE CHUKEHMe IIH-
neo0pa3oBaHHA HA MHOTHX TpO- Prc. 105. Orcoc mmam Ha rpoxore
XoTax  Mo;keT  OHITHh  [{OCTH-

THYTO UyTeM yMeHBbIIeHHsa CBoOOJHOTO MajieHuA MaTepHaja, NIpo-
XOfAU(ero d4eped HAX B DPHEMHYI  BODOHKY.

TlopomooTGopHble W PyROpa3GoOpHBIE JEHTHI

Ha ¢aGpukax, rjge uMenTca IopofooT0opHEIe Miau pyAopasGopHEe
oT/ie]eHnA, HaubGojiee YIOBIETBOPATEAbHOE pemeHne OyneT 3aKI0TIaThCA
B ero MOJHOH 10 BO3MOKHOCTY N30JANNA M YCTPOACTBe BCOIOMOraTebHOR
BHITAAHONM BEHTWJIALMM [JIA OTBOJA OCBOOOKAalOmeics LI B CTOPOHY
OT BaHATHIX 37ech pafodux ¢ HaNpaBJeHNeM BeHTUIAMOHBON CTPYH BHHS.
gepe3 CKAaTHl B COPTHPOBOYHHIE OyHKepa.

[lockoabKy BHIIYCK OTCOPTHPOBAHHON MyCTOd HmOPOAH B GyHKepax
HaXofATCA OOBLIIEO Ha OTKPHITOM BO3AYyXe, 3TOT Ipoliecc B GOIbIMHCTBE
caydaeB He IpeICTaBIsAeT ONACHOCTH, TAK KaK BCA 00pa3yomascsa OEIb.
B [0J;KHOM Mepe paccemBaerca. B ocoOmX ciaydasx, OTHAKO, MOKeET
BO3HEKHYTH HEOOXOHMOCTh B YCTPOMCTBE BHITA;KHOH BEHTWJIALUY.

Bpamarnmueca GapaGanHble (GHIBTPHI

WUuorna B murae pabor 3tux (uIbTpOB, B CTASHA (HPOAYBKHY,
IpPOUCXONUT 0CBoGO:AeHNe IbM B arMocdepy. Xora B GoNBIIMHCTBE
CIIyd4aeB DTOTO KOJITeCTBA IBLIN HE/IOCTATOYHO AJA CO37laHHA ONaCHOCTH
AJst BIOPOBBA, TEeM He MeHee, B clIydae paborTel ¢ ropsAded NyJIBIOH,
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BPEIHOCTh NLITA MOKeT BO3PacTH BCJIeACTBHEe KoHAeHcamuu. {1 pac-
CeWBAaHHA NBJIA MOXHO HCIOAb30BATH HArHETATEAbHYI0 BeHTHIALHMIO.
Ecau jagnsie aganusa npo6 ouin OyAyT yKassBaTh Ha HaJIn9ne ONaCHBIX
KOHIEHTpanuii ocBoGOKAEeHHOM NHAA, HeoOXoxuMo NpHOETHYTH K BH-
TAKHOA BeHTHJIAINH.

IlnaBuabHBIE NEYR

B nnaBunpHHX # paQEHHDPOBOYHHIX IleXaX MO:KeT BO3HHKHYTh
OIacHOCTh mbuleobpasoBaHEs, HampuMmep npm o06paboTke 0603K:KeHHHIX
MaTepHajioB. B atux ciydasax peKoMeHAyeTCA MCIOJAb30BaHUE KOJIAKOB
¢ TpUCOeNHEeHNEM K BHTSKHON cucTeMe C OTAeJBHHM (HIBTPOM.

IIsireoGpa3oBaHme Mpm APYrAx padouymnx onepanuax

Cpeam BCHOMOraTeABHEIX ONEpauil HY)KHO OTMeTHTh paboTh mo
HaCHIIKe W Pasrpy3Ke MemKoB. YacThle mepeMemieHIIA MEIIKOB B JpyTile
pabodne omepanmy ¢ YyIaKOBAHHEIMHA B HAX OETeo6pasylomuMe MaTepHna-
JaMA TPeGyloT MOJHOr0 YKPHTHA MIA YCTPOHCTBA KOJIMAKOB C BHITAK-
Hoit BeHTHAANMEl. Pa3Memenne niu peMOHT MEIIKOB, B KOTOPHIX XPaHH-
JUCh HHUIBHHIE MATepHaNHl, Tpefyer TaK:ke KOHTPOJA B OTHOMEHHH
neiieo0pasoBaHus, a B ciydae HeoGXoAMMOCTH — TeX jke YCJIOBMI,
KaKne YKasaHH BHIOIE.

Ilpu cmemmBavME TOHKO pasKejeHHBIX MaTepMajioB BPYYHYIO HIHN
MamuHaMu Tpe0yeTcs BHTSKHAS BEHTHIALMS H YCTPOACTBO KOJIMAKOB
WIN NpUMEHeHWe COOTBETCTBYIOIIMX YKPHITHIL.

ITPOBUPHBIE JIABOPATOPHH

PaGora B npoGupHHX NaGopaTopHsaXx 3aKJI0YaeTcd B IpHeMe il COp-
THPOBKe 00pasuoB pyjx WIH yrisg, ApodjeHMH UM H3MEJIbIeHHMM IDTHUX
00pasnoB, onpefeleHHN UX ColepKaHAA H aHaJu3e. HoBycHEIe ZpoGHIKE
B [JHCKOBEE HCTHpATeJN, OPUMEeHgeMEe NPH JTUX OmepallAX, MOTYT
BHI3BaTh 06paaona1me 60)1])1[[01‘0 KOoJH4eCTBA DHJIH. HBMBHB‘IEHHLIB
PYAB IOABEPraTCA B3BENIMBAHMIO, KBAPTOBAHHI), CMEIIUBAHMUIO ¢ ¢Iio-
CaMH, 9TO TaKKe MOKeT IPHUBECTH K NElIeo0pa3oBaHMIO.

JpobnibHBIE YCTAHOBKH [JA KPYIHOT0 H MEJAKOTO PO6AeHAA TOT;KEL
OBITH COeMHEHEL ¢ CACTEMOM OTCACHBAHMUSA IS YAaJeHHA IbLIU, Iepexo-
IAmeld Bo B3BeIIeHHOe COCTOAHMEe. B cucreMe joikHA OHTH mpery-
CMOTpeHa HeGoJbIIas PUABTPOBAIBHAA YCTAHOBKA C BEIIYCKOM B aTMO-
chepy.

IIpm pacnoaosieEuM BHITSKHEIX YCTPOMCTB B pesKiiMe paGoTH Jpo-
6UIBPHHX YCTAHOBOK He00XONHMO BHHMATEJNbHO CIEIHTH 3a TeM, YTOOH
BCIeICTBHE YJNAJEeHHA CIMMKOM OGOJNBIIOr0 KOJHYECTBA MBLIH MHJIH B
pe3yibrare 3arpsA3HEHAA He Hapymaliach HpelICTABHTENBbHOCTH oOpas-
uoB. JlpoOHMIKH HYKHO OYHINATH C MOMOIIbI0 ITHEBMATHYECKUX 30HOB
WU MK, HO TPH 9TOM HeoO0XOMMMO BHHMATENHHO CIENHTH 3a TeM. 9TOObI
CIKATHIA BO3JyX He BKIIOYAJICH, IOKA NPOMCXOJHT HPOILECC OTCACHBA-
HMA NLJIH 0T APOGHIBHBIX YCTAHOBOK.
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B mnomemenmax npo6uirHOro mexa KOJKHA OHITB IPeAyCMOTpeHA
COOTBETCTBYIOMAA O0MAA BeHTHIALAA.

Bce croxer m npoune paGoume mecra, rae mpoBoxATCa paboTH ¢ Apob-
JeHBIMIT 00pasiaMu, NOMKEE GHTL 060pYHOBaHH BHTAKHKHMHA KoJIa-
KaMa wig ApYTMMA IsUIeoTcacHBalomuMn ycrpoitctBamu. Ienecoo6-
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Prc. 106. Crom pmas mpo6 B mpobupHoii xaGopaTopmu:

1 — BPPXHAA 9acTh CTBOjIa M3 NepdOPUPOBAHHOM TJIACTHUHH, 2 —
BHITA:KHON TpyGonpoBonx MOA NOJIOM

pasHO B KavuecTBe 3aMeHMTeXell YKDHTHMH MM BHITAKHHX KOJIMAKOB
OPAMEHATH CTOJE ¢ mepHopApOBAaHHOH MOBEPXHOCTHIO, Fepe3 KOTOPYIo
BO3JYX oTcachiBaeTcs B TpyboupoBop BHEH3Y croiaa (pmc. 106).

PYTHUYHBIE MACTEPCRHUE

Ha KpynHHX pyJHHEKaX EMEIOTCH pa3iIMdYHLIe MacTepCcKue, NpefHA-
3HAa4YeHHHIe [JIS PEMOHTA MeJbHHI[, TPAHCOOPTHHX CPEJCTB, 3JIEKTPO-
ABHTATeJeH, AJA CBAapOYHHX pabor, 3aTo4km OYpOB, a TaKKe Ky3HEURHE
H KOoTeJdbHBle L[eXH, B KOTOPHIX MOKET MMeTh MeCTO NHIeo0pasoBaHHe.
3pech HaXOfAT NPUMEHEHNE Te jKe MePOUPHATHA B OTHOIIEHUH YHCTOTHI,
IJIAHAPOBKH U TEXHMYECKOTO yX0a, KOTopse ObIM yKe YKa3aHH BHIIE
OTHOCHUTEJIPHO 3JaHHUH, T. €. HCIOJb30BAHME BOMIBI, BHITAKHAS BOHTHJIA-
OiA W MepH 110 OTPayKASHUI0 MCTOYHAKOB NHJIe00pa3oBaHHA.

ByposzanpaBo4nble MacTepckme

B cBoe BpeMsa B Gypo3ampaBoYHEIX MACTePCKHX KPYOHHIX PYJHHKOB,
KyJa eKeJHEBHO IOCTYHANAH Ha 3aTOYKY MHOrHe Thicadn OypoB, pabora
OpoXoauaa ¢ HCKINYUTENbHO OoabmIoil Harpyakoit. HpoMe ekemHeBHOM’
TPAHCHOPTIIPOBKH OypoB M3 HIaXTLI M JOCTABKH HX oOpaTHO B INAXTy,
aTa pabora Bieraa 3a co0oil ofecmedeHne KOHTPOJIS, OYHCTKY, KOBKY,
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ropAYYI0 )pe3epoBKyY, 3aKAJKY W OTHYCK GypoBoil cTaid. YMeHbLIeHHE
BHEJCHAA NHIK 0T GYypOB NOCTHIaNoCh IyTeM TIOTPY:KEHUA WX Iepef
3aNPaBKOil B BOXY MWJIM B Maclo, a TAKiKe 3a CUET YCTPOUCTBA BHTHKHON
BeHTHIANMHM HA pAa3AWYHEIX MamIMHAX W COOTBETCTBYMOIEro obmero
IpOBEeTPHBAHNA ToMeleHHHA MacTepCcKoi.

IToABneENMe CBEeMHEHIX OYpOBBHIX KODOHOK YMEHBIIMJIO KOJUYECTBO
mOCTYNAMUX Ha 3ampaBKy OypoB, a pa3BHTHe NPOM3BOJCTBA CHEHAb-
HbBIX TBEP/AHIX CIIABOB, HCHOJb3yeMbIX B H3HOCOCTOMKMX apMMPOBAaHHEIX
GypOBLIX KOPOHKaX, YCTPAHUTO HeoOXoAHMoCTh ropsadueit obGpaboTxu
6ypoB, TOCKOJBKY apMHPOBaHHbBE TBep/bLIMM CIJIaBaMll OypoBHIe

Puc. 107. BHTAKHLNE KOJNAKN [JIA TOYIILHBIX KPYTOB

KOPOHKH 3aTaYHBAIOTCA B XOJOJHOM COCTOSHWM C MOMONIHI0 TOYMJILHBEIX
KPYroB.

Bce Gypwl, jocraBigeMble M3 MAXTH [ 3aTOYKHU, JOJKHE OHTB
TIPOMBITH WM OYMINEHH OT HBLUIH APYTHMH cimocobaMi, NpesKae 4eM OHM
IOCTYHAT Ha 3anpaBKy. Hasknagnsie uin To9dabHEIE KPYTl it Ppe3epHBIE
CTaHKHM JOJUKHBI GHITH IIOJHOCTHIO 3aKPHITH M 000OPYNOBAaHEI BHTKHOR
BeHTHJANMEH, TOCTATOYHOM A obecmedeHNMsaA CKOPOCTH [BUKEHHA BO3-
Ayxa, pasHoit or 100 po 120 m/mun. Ina Bcex BHoB 000pyHOBaHHA,
KOTOpoe He Mo’KeT OHTh M30JMpPOBaHO, CIefyeT HPefyCMOTPeTh yCTpOi-
€TBO BHITA;RHBIX KounaxoB (puc. 107).

Hapany c¢ BHTAKHOH BEHTHAAIYEH B MACTEPCKUX HAOJAHO OHTH
obecrmeyeHO BHIOJHE 0CTAaTOYHOe oONiee IpPOBETPHBAHME.

Ry3ﬂe‘lllble H KOTelbHbIe MaCTEpPCKHe

BMJIH paﬁo'r, BBIDOJNIHAEMBIX B KY3HEYHBIX W KOTEJbHHIX MAaCTEepCKHUX,
BeCbMa pa311006pa3m:1 B 3aBHCHMOCTH OT THHA PYJAHHKa, ero pasMmepa
H pacHOoJioReHHA. 3}100}.\ TaKiKe HGO6X0;1HMO opepycMaTpuBaTh Mepo-
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npuATHA 1o Gopsle ¢ mELIBIO B mponecce Bcex paGor, BHIOOJIHAEMEIX AJIA
pynaundsoro xosgiicrea. Ilocrynalomye B peMOHT MaTepHAJBI OJKHBI
TIATEJBHO OUYMIIATBCA C Y/ajJeHMeM P;RaBIMHEI, OKAJWHBl WX HAKHOU
Ho Hadaja peMOHTHHIX pabor. Ilpu BosMokHOCTH 3TH pabGorsl caexyer
OpOM3BOLUTDL HA OTKPHITOM BO3AyXe; B IPOTUBHOM cIydae HeoOXomumo
OPYHUMATh Mephl IPOTHB HNEIe00pa3oBaHNA B MOMEMIEHNSIX MaCTEPCKOI.
Ilna oroif mean Bo MHOTHX CaydasX Iesecoo0pasHO WKCIOJL30BATH
HEpeI{BHH\'HOﬁ @IIJIpr, ONNncaHue KOTOpOTO JaHO HHKe IIpU pacCcMoTpe-
HUI{ Bompoca YyJaJdeHilda OblIU U3 BJIeKTpOIlBIIFHTe.‘Ief[.

Ceapounbie pexa

3j1ecb HeoOXOAUMLI MEPONPHATHA IO 3amure pabodnx oT ra3os,
ofpasyiomaxcs B mpouecce cBapoduelx pabor (puc. 108).

OxHa H3 TIaBHHIX TPYAHOCTe, ¢ KOTOpOHl HPUXOAUTCA BCTPEYaThCA
npi 060pynOBaHIII COOTBETCTBYWOIIEH BEHITA/KHOM BEHTMIALNM B TaKHX
MaCTepCKIIX, B3aKJYaeTcA B TOM, 4TO B MacrepcKue Ha o06paGoTKy
U B PEMOHT IOCTYHAIOT Y3Jibl 000pyA0BaHHA .CAMBIX Pa3HOOOpPa3HBIX
pasMepoB U GOPMLI M3 PABIMIHHIX MaTepHaaoB. BosbIas 9acThb MeJKHX
pabor BHIOJHAETCH Ha CBAPOYHEIX CTAaHKAX, KOTOPHE JOJKHH OBITH
060pYIOBAHB NOJBIKHEIMI BRITA/RHBIMIL KOJNAKAMA MM TUOKUMEA
COeJIIHEHUAMN K CHCTeMe OTCacChblBaHHA, XOTA BeCbMa 3(bd)eKTIlBHbIMK
ABJIAIOTCA TaK;ke IepdOpUPOBAHHEIE CTOJBL C OTCOCOM WOJ HNMH.

I'ubxkite BEITA/KHEIE TPYOBL, JOXO/SIIIMe 10 YPOBHA M0JA, OKa3BIBAIOTCH
BeCbMa IMOJe3HBIMH B CIydadX, KOrXa CBapoO4HLIe pa60Tm BBITIOJTHAKTCA
Ha KPYNHBIX WJIM CJHO/RHBIX AeraisaXx Mammue (puc. 109).

Mactepckue mia 3aeKTpOOGOPYXOBaHMA

SeKTPOABUTATEIM M APYroe 3IeKTpoobOpYyHOBaHME, HCIIOJIB3yeMoe
B NOA3EMHBIX YCIOBHMAX, CO3JAIOT Cepbe3HYI HpodieMy B OTHOIEHMH
noiieoOpasoBaHuA B mpolecce UX OYMCTKH HIH pasbopKu, IOCKOJBKY
B 00OMOTKax cKamiauBaerTcs O00JbiIoe KOJHUYECTBO PYAHHUIHON IIBLIM.
ITpu atoM mas ormesneHnsa UBLTH OOBIYHO NPHAMEHSAIOTCA PYdYHbIe DTHEBMa-
TiYecKe PopCyHKH, NPHBOJAMME K BhieleHuI0 B arMocdepy Goaburoro
KoJmyecTBa noutn. ORHEM U3 cnoco6oB u3be;kanns 3arpsA3HeHNA BO3/yxa
ABJAETCA VKPBITHE 3JeKTpoobGopynoBaHnmsas B H30JMPOBAHHOE KaMepe
¢ BHITAKHON BeHTHIANHe# H cHab:neHme pabodiiXx, 3aHATHIX HA 3THX
omepanusaX, IPOTHBONBIIeBHIME pecnuparopaMu. Boaee merecoobpasHpM
MO3KeT OKa3aTbCA YKPHITHE 3JeKTpoobopy/0BaHAA B CKJIagHOM KoJlake,
cHa0;KeHHOM OTBepCTHAMH A1 BBoga (OPCYHOK I TIPHCOELMHEHHOM
K BBHITAKHOMY BEHTHIATOPY M QUIABTPY.

HekoTtopsle THOBI TepMETHYHBIX B3JEKTPOABIrare;eil Moryr OHIThH
TmpuCcoeNHEHH HEeNOCPEACTBEHHO K BHITAKHBIM YCTPOHCTBAM.

Odncrtka 3IeKTpojBUraTeNed, yCTaHOBJEHABIX Ha [HEBHOM HOBepX-
HOCTH, TaKske TpebyeT NpUMEHEHIIA BLITA/KHBIX KOJNAKOB [JA NPENoT-
BpaIleHUs TOCTYIIEHIs OOJBIINX KOJHIECTB UL B IOMELIEHUE Ma-
crepckoit. Takite ycrpoiicTBa MO/KHO IPIMEHATH IO MeCTy HAXOKICHUA
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Prc. 108. CxemMa DOpoBeTpHBaHHA CBAapPOYHOTO IIEeXa:

1 H 2 — K OTCACHIBAHWIO, 3 — CTBOJNH JJIA CBAPDIMMKOB, 4 —— TejleCKollAIecKHne
BEHTWIAMMOHHEIE TPYOH K BHITAKHBEIM KOJTAaKaM

Puc. 109. Mectras BHTSKEAA BeHTHIANRA OJIA OTCOCA
rasoB NpH XYTOBOHl CBapKe ¢ IIOMOIMbIO IOABHMKHOK BCa-
CHBAIOIMEH# TOJMOBKH:

1 — paan@AvHbIEe TOJIOKEHHA BCACHBAN0OMEH IOXOBKH
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snexTpopurateneii. Ot ogHOro ABAraTeNsa CpefHEr0 pasMepa MOMKET
6nite cobparo or 1 mo 1,5 ke muIH.

OuapTp, npnMeRseMuil B nsecGopEIKe, n3o6parkenaoM Ha puc. 110,
ABIAETCA OFHOU W3 pasHOBALHOCTE# pyKaBHOTo (uaHedeBoro ¢miabrpa.
KaMepa maa meiim ycrpoera BHH3Y, IOJ pyKaBaMu, KoTopele o6opyno-
BaHH BCTPAXMBAIOMAM MEXaHH3MOM A OTHAEIeHHS IBUIH IOCe OKOHYa-
HAA omepanuu. BMecte ¢ BeHTHIATOPOM, MPOU3BOTUTEIBHOCTE KOTOPOTO

Prc. 110. VcrpoiicTBO AnsA OYMCTKH JBHraTeNei:

1 — mojada C:KATOrO BO3AYXa; 2 — JBUraTesib, NOMJICKALIMI OYUCTKE; 3 — MOIBHIK-
HAA (UAbTPAOMOHHAA YCTAHOBKA; 4 — BEHTWIATOP;, 5§ — THOKMIT muaHr

nomxHa pocrurath ot 60 mo 90 mx3/mun Bosgyxa npu paBienum ot 15
zo 18 cm 609. cm., Bce obopynmoBaHme Mosker OHITh CMOHTHPOBAHO Ha
KOJIeCHOM XOfY.

PeMoBT TpPYGUATHIX MeAbAMIY

OpnHoit 3 omepanmii, CO3JAIOINEX 3HAYUTEJBHYI0 ONACHOCTH IIELIE-
ofpasoBaHnsa, ABAfETCA HEPHOAWIECKAsA cMeHA (yTepoBKH TpPyGUaTHIX
MeJBHAIL, KOTOPYI0 B M3BECTHHIX YCJIOBHAX TpeGyercA mPOU3BOAATH HE
pexe, YeM depe3 Ka’k[hle IATh MId mecTs Hexedb. Ilockonbky paGoTst
IPOM3BOAATCA BHYTPH MeJbHHIB, HA OrpAHUIEHHOM NPOCTPAHCTBE H UPH
OTCYTCTBHH BeHTHIAIWH, TO He MCKII0YaeTCsA BO3MOKHOCTh 00pasoBaBns
BHICOKMIX KOHIEHTPAIUA IELIH.

Jlas unpepoTBpamieHusa mnelleoGpa3oBaHus Bo BpeMms pabork Bce
NMOBePXHOCTH AOJKHH GHTH yBiaskHeHH. Kpome Toro, ycaosms paGoTH
MO’KHO YJAYYMIHTH C IOMOINbI0 HATHETATEJIBHOTO BEHTHIATOPA HEKTOP-
HOTO THIA WIH TANA BO3AYXOAYBKH, KOTOPHH MOKeT OHTh IPHCOERHEHR
K TpyO4aroii MeibHMIe TOCpPEACTBOM THOKoi Tpy6GH m obecmeYmBaTh
TakdM 00pasoM HempepsHBHOE MOCTYIUIGHHe Bo3ayxa B 30HY paboumx
omepauni.
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NOMEIEHUA AJA PA3AEBAHHA M JAMIIOBBIE

Boablloe KoAMIecTBO NBUIH MOsieT 00pa3oBaTheA MOCHE BLICYIIHBA-
HYSL MOKPOM CIeLo/esR/bl TOPHOPAGOINX B NMOMeNeHUAX I PasfeBaHHA
u cymku. B ciaydae oT/0/KeHHWs OBLIA HA MOJY H APYTUX HOBEPXHOCTAX
IOMeINEeHHsa OHA MOsKeT IPH IPOXO:KeHuH 1o Heil pabounx mOHAMATHCA
B BO3[IyX N NepeiiTd BO B3BemeHHoe cocTosgHMe. IIpIb MokeT mOCTynarh
B atMocepy TaK;Ke IpI paccTaHOBKe, a B OCOOEHHOCTH LPH OYHCTKE
0ONBUIOTO KOJHYECTBA JJIEKTPUICCKHX JIAMI C IOMOUIbIO CHRATOTO BO3-
ayxa.

YKasaHHYI0 ONACHOCTh UHI€00PA30BAHMA MO/KHO I PEAOTBPATHTH
myTeM HajJe:ialiero IpPOBEeTPUBAHUA IOMEINIEHNI, J9acTOi MOUKH W CO-
nepn\'aHnﬂ IIX B 4lICTOTE.

OTHPBITBHIE T'OPHBIE PABOTbHI (KAPLEPBI)

Ha ¢abpukax mpegBapiTelpHOro oforameHNnss B KapbepaX K JHCIY
onepaiil, CONPOBOKAAIOLINCA NbIe0Opa3oBaHIeM, OTHOCATCA:

or0oiika TOPHOH TOPOJB BPYYHYI H C IOMONIBI0 HHEBMAaTHIECKHX
HHCTPYMEHTOB;

MexaHITecKoe ApobieHHe, IPoXOYeHHE M COPTHPOBKA;

o6padoTKa Aa4 npujaHusg GopMH CTPOUTENHHOMY MarepHaly BpydY-
HYI0 M DHEBMAaTHYeCKMUMH HMHCTPYMeHTaMH;

o6paborka mna npujaHusa (opMH JOOBITOMY CTPOMTEJBHOMY MaTe-
pHAaTy MalIMHAMIL

norpyska I TpaHCIOPT.

Orboiika ropHoii mopopst

IIpu ogHOM 13 cmocoGoB oTGOWKH KPYUHBIX OJI0KOB DOPOIH WIH
KaMHei#l B HIX NpeJBapuTeabHO OypATCsS pa3pe3Hble MEIH. JTOT MPOLECC
BHI3BIBaeT CILIBHOE NEITeo0pasoBaHme; Aaske €CIH MeKAY COCeRHUMH
palodnMi MecTaMil BHIIep/RHBAETCA OUpPEfeJieHHOe paccTosiHue, o6iaKa
npL1y, ofpasylomuecs npi pabore HECKOJABKUX OypHIBI[HKOB, MOI'YT
OpUBECTH K MOABIEHNIO LJIOTHEIX KOHUEHTpauuil melin. PacmpocrpaHe-
HHe NBUIM MO;KHO YMEHBUINTh, €CHH C:KAaTHIH BO3MYX, BHINOIANMA #3
OypPUIBHBIX MOJIOTKOB H B3METHIBAIOIHA NEUIb B BO3AYX, OyAeT OTBO-
JAUTBCA B CTOPOHY WJIHM Ha3aj HOCPEACTBOM NPHCOeJHHEeHHOro K nepdopa-
TOPY IUIOCKOTO Wi OI0A1eo0pasHoro MICKa.

Hpyroe ycrpoiictBo fisa npiuMeHerus npu 6ypeHuy paspesHbIX Melei
COCTONT M3 BEITA;KHOTO KOJDAKA, B HepPeJHeH YacTH KOTOPOTO HMeeTCA
TMOABILKHAA UIIHHAPHIECKAA JeTallb, KOTOPYX OypHIBLINK, eCli eMy
HYKHO OyJeT B3TJIAHYTh Ha INeJb, MOKeT HOJHATH PYKOHl, He OTBOAA
nepdoparopa.

IlpireobpasoBaHie npin OTGOWKE KPYNHBIX OJOKOB Mo;KeT OHITh
YMeHbIOeHo 3a CYeT HCNOIb30BaHNA cuocoba GypeHuda ¢ KIHOBOM 0160il-
Ko BMecTo cirocoba paspesnsix meneii. [Ipeunyitecrsos storo cmocoba
ABJIAETCA JKOHOMUA BpeMeHH, Haxo:kjeHue OypilibliyKa BHe 3amblieH-
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HO# 30HHI, 9€r0 OH He MOKeT M30e)RaTh HPH Hape3aHMM Inejel, H BO3-
MO’KHOCTDb HCIOJIb30BAaHWA 3aMUTHOTO NPOTHBONELIEBOr0 000PYHOBAHHA
npu OypeHuwu.

MexaHnueckoe HApodieHHE, TIpPOXOUYeHHMe M COPTHPOBKA

Kak ofmee mnpaBnio. MammHeL 08 Apo0ieHUA TOpHOM HOPOAH
JOJKHBL OHITh 3aKPHITHMI 1 000pYMOBaHB NHIIBHAYAJXbHENMH HELICOTCA-
CHBAOIUMK YCTPOficTBAMH. Y 3arpy309HOTO OTBEPCTHA OTCOC MOJKeH
OCYMECTBJIATHCA B HalPABJIEHHII IOTOKA IOCTYNAKIEro MaTepHaJa.
IIpasmibHOE NpPOEKTHPOBAHME 1l KOHCTPYKIMA YKPHITHS MOJIKHBI oGe-
CIICYUBATDH OTCYTCTBHE IIOMEX B npolnecce pabodnx omepaumii, B 7aCTHOCTH
upu 3aMeHe rpoxotoB. OGLIYHO A OTCACHIBAHWA H OCKIEHHA BN
Ha JpoGUIBHHX ycTaHOBKax Ttpebyercsa crpys Bosayxa ot 60000 mo
1000 »3/mun upu pacxope MomuocTH He Oomee 50 «. c. llocrosnHoM
OTIACHOCTH BPEIHEro HeHCTBUA NBIIH IOJIBEPraloTCsA TOJBKO 3aTpy3duuKn
Ha OTBepCTHAX [(JIA NHATAHWA JIPOOMJIOK, TOTMAa KaK OCTaJbHBIE y3JIhl
YCTaHOBKW He TpeGylOT HOCTOAHHOTO 3a HuMH Habaopenus. Mecra
HAXO/AeHHA 3arpy3dlKoB B ROJKHOW Mepe MOTyT OHITh 3amMIEHH OT
TBUIM TIyTeM CO3JaHuWA YCJ0BHil CBOOOJHOTO MpPOTEKAaHNA BoO3Ayxa, Oes
TATH ¥ TOARep;KaHHA TePMETIYHOCTH 3arpy309HBIX OTBEPCTUIl MamiuH,
npu ofecredenHd BHITAKHON BEHTILTAINIH.

JIuna, ofcayskuBaomue MamHHL 1 3aHATHE CMa3KOH NOAINIHHKOB,
HaXO[AIHeCA B 3aNbLICHHOM IPOCTPAHCTBE BHYTPH YCTAHOBKII B TeYeHHE
KOPOTKOTO BpeMeHn, HeoGX0IMMOro I BHIMONHEHUS PaboTHI, [OJKHEI
6uTH 0feciteueHsl TPOTHBONBIIEBEIME PECIIHPATOPAMH.

HepnocratkoM opomeHNs, 9aCTo MPHMEHIEMOro npu padore LIEKOBHIX
ApoGIIOK, ABIAETCA TO, 9YTO NBUIIb, NPACTABmMAsA K TOPHOHE HOPOJAE
u ocBobBoKmaomancsa B mponecce jApobGieHus, He BCeTAa yAauseTcCs.
B cBoeM kaskymeMca NI0THOM COCTOAHWM OHA MOJKET JOCTUTHYTH CJIERY-
10IIero Tana nponecca oGorameniA 1 HepeATn Bo B3BelleHHOE COCTOAHYE.

OGpabGorka pmusi mpupaHnsA (GopMbl TOOHITOMY KaMHIO
BPYYHYI0 M NHEBMATHYECKMMH WHCTPYMEHTaMm

Onepannn o6paboTKU, NPOBOAMMEIE BPYYHYIO, BKIIOYAIOT pPaCcKAJE-
BaHme, obTechHBaHMe, MIMQOBAHHE H OTOPHOBKY.

Brino maiieHo nesecoo6pasHbiM cHabKaTh KAMHETECOB NPOCTOPHEIME
TmepelIBIGKHLIMA OyAKaMH Cco CKBo3Ho# BeHTmIAIMe#d. Ilepememenne
6ynok ¢ MecTa Ha MECTO YOPOIAerca OyTeM CO3KAHNA COOPHBIX KOH-
crpykiuit. TpamCmOpTMpPOBKAa KaMHA oOJerdaercs yCTPOHCTBOM BHI-
OBWKHBIX [IBepeil HA KaKIOM KoHile moMemeHnsa. IIpu Xopomei morome
IBepn MOTYT OCTaBaThCsI OTKPHITHIME B TedeHHe BCero pabodero BpeMeHH.
B caydae Heo6xogmMocTH KaMHeTecsl MOTYT OHTH CHaGKeHHI pecmmpa-
TOpaMH.

B nomemennax mias 06paboTka KpoBeabHOTo CIaHIA paboune JOMRHEBL
paboTarh CTOsA, a He CHAA, 9TOGH OHM MEHBINE IOABEPTaJUCh OIACHOCTH
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BIHXaBUA OHJAN. TpaHCOOPTHPOBKA CJIaHIEB BPYYHYIO, CBA3aHHAA
¢ neuteo6pasoBaHNEM, ¢ YCIEXOM MOKeT OHITH 3aMeHEeHA MeXaHNYeCKAME
CPeJICTBAMHU TATH, Ifie 3TO NPAKTAIECKH OCYINECTBHMO.

O6paGoTka pasa npEgaHAsa (OpPMBI MAIIAHAMWA

Tam, rige KaMeHb TOXBEPraeTcsi pe3Ke NIWIAMH, W3MeJIbYCHHIO,
MCTHDAHHIO MM JpYyrHM BHIaM MamIHHEOX 00paloTku, HOJ HedopepriB-
HBIM HOTOKOM BOZHL MOs;KeT 06pa3oBAaTHCA HEMHOTO B3BEMICHHOH NHIIH,
HO HApALY € 3THM MHOTHA jKeJaTeJieH OTCOC s y[AajeHHA TYMaHa,
o0pasyiomerocs NpH 5THX ONEpPALUAX.

ITpr cyxom usMenpueEMEm KaMHA 00pas3yloTcsT 3HAUYWTEJBHEE KOJIHM-
gecTBa KPYIHOH n Meiakoit muiim. OHa Mosker OBITH ylajieHa ¢ IOMOINBIO
BEITA/KHOT'O0 YCTPOMCTBA, CMOHTHPOBAHHOIO0 HEHOCPEICTBEHHO BIepefd
pesrymero oprana. IlomoGHEIM ke o6pasoM, 6am3Ko ¥ pabozemy Mecrty,
MO;KHO YyCTpPamBaTh BHTA/KHEE KOJINAKH NpA CBepieHn:, oGrouKe,
mandoBKe ¥ OGAMPKE TOYMJIBHHX KPYTOB M3 IeCYaHUKA.

B cayuasx mcmons30BaHHA KaMHEPE3HHX OWJ ONACHOCTH NeHCTBHA
OBIIN Ha 3aHATHX IpU 3TOM pabGoudmx MoskeT OHITH CBefleHa 0 MUHAMYMA
C DOMOIIBI0 CAEAYIONAX MEPONPHATHIA:

yJaBiuBaHUEe BHOpAcHIBAGMOro HACHIMEHHOTO OHJBI0 TyMaHa B Ka-
Mepe 10 BCACHBAHHEM, 3aKPHITOM CBepXy H C OOKOB;

OsIcTpoe yHajeHme 3TOT0 TyMaHa CTpyeil BO3[yXa, BEIAyBalOmed ero
gepe3 OTBEPCTHe B CTeHE HA OTKPHTHIA BO3AYX WJIU B BHITAKHEON KO-
JIEKTOP;

coxXpaHeHue KOHTPOJABHOTO IOJIOKEHWA MWK 10 MeHbIDell Mepe Ha
paccrosann oT 1,5 Mo 2 # OT MOJOTHA WHIE;

TaM, Ifie¢ U3 COoOpasKeHmH MMEIOmErocs NPOCTPAHCTBA Heo0XOqUMO
IpUMeHeHHe OTpasKareseil, OHYM MOKHHI HAXOJHUTHCA HA PACCTOAHAH
He MeHee 3 M OT IOJOTHA NHUJIE, a B IOMEIIEHHH NOJ/KHA IOJJIePIKHA-
BATBCA BeHTMIAIMOHHAA CTPYA B HANPABIEHMH HOTOKA. BHITAKHBI®
KOJINAKN HaJ TMOJOTHOM NHIH 3)PeKTHBHH TONBKO B TOM cjydae, eCIH
TIIPOMEIKYTOR MeKLy paspe3aeMbIM KaMHEM H KpaeM Koluaka Meabie 1 cx.

Xopommue pesyabraThi OHUIM NOAYYeHH! NP MPUMeHEHWUN ajIMasHOH
OWJIK ¢ OKPY:;KHO# CKopocThio 40 M/cexk MW HMCUOJIB30BAHWMH YCTPOHCTBA,
COCTOAMET0 M3 OPOCHUTENLHOM ceTH pa3MepoM 4,2 X 4,2 M, MBrOTOBIEH-
HOH M3 mpo3pavHOTO MaTepHaja, BHTATMBAEMOTO C POJHKA, Pacimoio-
sReHHOTo Hapx muiaoit. TymaH, BHOpachBaeMBIl [OJ] CETKO#, OTBOLHT
OBIB B OCafAUTEIbHYIO KaMmepy.

Macrepckne s 06paboTKNM KaMHS MONKHH MMeTh POBHBIE BOJO-
HENpPOHUIIAeMble LIOJH, HalpHMep M3 MINTHAKA Wid 0eToHa, ¢ KOTOPHX
OBJIP W IOPOJHYI0O MejIodb MOMKHO CMBIBATh BOJOH, WM pelIeTIaThie
IONE. 9epe3 KOTOPHie MeloTb MO;KeT IPOBAJHMBATHCA.

B HexoTOpHIX CIydYasX mMeerca BO3MOKHOCTH H30JMPOBATh MaIIMHE
Aaa o0paGoTKII IIOBePXHOCTEH, KOoTophe 00pasyloT MHOT'O THLIH, IyTeM
YCTaHOBKHM UX HAa OTKPHITOM BO3JyXe MJIM OTAENHHO OT APYrHX MoMemle-
Huil. O MoryT 6HITH 0fopysoBaHH OpraHaMM YIpaBieHNsA, MO3BOJA-
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OIAMA OCYIECTBIATh KOHTPOJIb 3a paboToit MamuH ¢ 110004 CTOPOHH,
Onarogapsa 9eMy MANIMHHCT BCerjja MOKeT HAXOAUTHCA BHE JI0CATa-
@MOCTH OT IBUIeBHX 00JaKoB.

Ilorpyska = TpaHCHOpT

IIpy morpy3oYHEIX H TPAaHCHOPTHHX OHEPALHAX K YHCJAY ONACHEIX
YYaCTKOB OTHOCATCA 3IeBatopsl, YHAaKOBOYHEE YCTAHOBKM M MecTa
OOTPY3KH M TeperpysKu.

TpaHcnopTupoBKa ApobGieHOr0o KaMHA 9acTO NPOH3BOAMTCA C IO-
MOINbI0 HAaKJOHHEIX 3JIeBATOPOB, KOTOPHE IO CPABHEHAIO C BEePTHKAJb-
HuME 00J1afal0T M3BECTHHIMA LIPE¥MYINeCTBAMH, HO He MOTyT OHTH
3aKPHITHIMH.

YcTaHOBKH 1A YOAKOBKH Jpo06ieHOT0 MaTepHala, COREp;Kamero
cBOGOLHYI0 JBYOKHCh KPEMHHA, IO BO3MOXKHOCTH AOJIKHHL OHTH H301H-
poBaHH M 00OPY/0BaHH BHITSKHBIMH ycTpoiicTBamu. Jlas mpeayupe-
MAGHHSA NPOCHIIAHNA TOAYa MaTepPHalla MOKeT PeryJupoBaThCs aBTOMa-
THYECKH, HaIpuMep C IIOMOIIbIO yKa3aTesds YPOBHA HALIOJHEHUA.

Bonsmme konwdecTBa ApoGiieHOro KBapla MOMKHO TPY3UTh aBTOMa-
TAYECKA B ’KeJe3HOTOPO/KHHE BarOHL-IWUCTEPHHI, IOHaBaeMEe IOf,
OyHKepa WJH [a’ke B TaHKepHl, maberas takuM obpasoM HeoOXxomuMocTH
AMeTh JIeJ0 ¢ NHJBHBIMA MEMIKaMH H3-HOJf TaKAX MaTepHaJioB.

Hdpyroit cmoco® MOrpysKH CHIOYYAX MAaTepHAJOB B TPAHCIHOPTHEE
COCY[Hl 3aKII9aeTCsA B MCOONB30BAaHHH BaKPHTHX ;Keino6oB miadm Tpyo
C oTcachiBaHREM W3 HAX IHLIH.

KOHTPOJIb

HecMoTps Ha Bce MepH NpefOCTOPOIKHOCTH, OCYMIECTBIseMbe B 3/1a-
HAAX ¥ COODY:KEHHsSX, PpACIOJOKEHHHX HA JHEBHOM NOBePXHOCTA,
3[ech BCerja OPHUXOMATCA CIMTATHCA ¢ 0OpasOBaHHEM B TOM WJIH WHOM
MecTe ODACHHX KOHIEHTPAOMiA NHIAH. 3IeCh TaK >Ke, Kak U B aio0oM
APYroM ciydae, 3TOE ONACHOCTH MOKHO DPOTHBOIOCTABHTH CHCTEMATH-
9eCKHl KOHTPOJh ¥ 0T0Op Hpol 3amEIIEHHOr0 BO3AYXa.

9To MO3BOJMT YHOCTOBEPHTHCA B TOM, YTO BCE IELIEYJIABJIHABAIOIIAE
YCTPOMCTBA M CHCTeME IPOBETPHBAHMA HAXOAATCA B paboueM COCTOAHHH,
aro ofpamaercs BHIMaHAe Ha 00pa3oBaHAe JIOOHX ONACHHX KOHHEHTpA-
nai OHJHE A 9T0 COOTBETCTBYIOIAE MEPOIPHATAA O IOTABIEHAN) ITOM
nen nposogATcA. Hpome Toro, perynapamii or6op mpo0 Boamyxa
npnobperaer ocofoe 3HaUeHWe TIJAaBHHM 00pasoM eme M HOTOMY, 4YTO
paGoune camm yOerKmaloTcd, 9To Ha [HEBHOW IOBEPXHOCTH ONACHOCTH
CymecTByeT TaK jke, KAK M B IOJA3eMHHX YCJIOBHAX. B pesynbrate He
MCKJI09eHa BO3MOKHOCTh, YTO OHM HAYHEYT IOMpe MCIOJh30BATH 3alAT-
HHe npucmocoGiennsa, OyAyT BHIOMHATD BCe MNpeANUCAHHHE MEpH
OpefoCTOPOKEOCT H B0OOme fAenaTth BCE, OT HHX 3aBhcAmiee, YTOOH
n36e;KaTh M3JIHIIHEr0 NELTe00pasoBaHUA.



FTJTABA XIII

ITPOXOAKA TYHHEJIEN

Msoroe n3 T0ro, 4T0 0BHLIO CKa3aHO B NPEAHAYMUX IJ1aRaX, B paBHOMH
Mepe OTHOCHTCA M K omepanuaM mo npoXopke tyHmexed. Ilopommas
nuab, o0pasyomasca OPE NPOXOoAKe TyHHeNeld, B OCHOBHOM Ta ke, dTO
¥ OpH NOA3eMHHIX pa3pafoTKax; IJIAaBHEIMA CpEeICTBaMA MO/ aBJIeHHA
TLUJIM ABIAIOTCA Te JKeé caMble: BO3AYyX (BeHTUJIALMS) M BOJA; IPHAMEHe-
HHe 3THX CPEACTB OCYMECTBIASETCA OAMHAKOBEIM IyTeM, T. €. YCTpOil-
CTBOM CHCTEM HpOBETPHBAHHA, HCIOJB30BAaHHEM OPOCHTENXEeH, TyMaHO-
obpasoBareseil u T. II.; aHAJOTWIHHIMA ABJIAINTICA M HEKOTOPHIE TeXHO-
JIOrm9ecKHue onepanun, HaonpuMep OypoB3pHBHEIE paboTH m TpaHCIOPT.
ITosToMy Hacrosmas ryiaBa Cy:KeHa, IOCKOJBKY INPAKTHYECKH IieJe-
c000pasHo paccMOTpeTh TOJABKO Te ACMEKTH HPoGIeMbl mpefyIperkIeHusi
neiieobpa3oBaHmA U ee NOJABICHNA, KOTOpHE He SABJIAIOTCA MOJHOCTHIO
aHAJOrMYHBIMM TAKOBHIM NpU IOA3EMHEIX pa3paboTKax WM B CHIY
APYTHX UPUYMHE TPeOYIOT CHENAaJbHOr0 PAaCCMOTpPEHMUA.

CoBpeMeHHEI® CXeMH THAPOIEKTPHYECKHX COOPYKeHMm, mppura-
LIUOHHOTO CTPOWTENBCTBA M INPOXOAKRA TyHHeseil A1 oOHYHOrO M sKe-
JIe3HOAOPOKHOI0 TPAHCHOPTA BJAEKYT 3a c060il HeoGX0oMMOCTh BEHIOIHE-
HAs NPOXOAYECKMX paboT Ha NPOTAKEHHH MHOTMX MIIb, KaK PaBHO
M YKCKaBAaTOPHEX paloT 110 BbieMKe TPYHTa B OGMINPHBIX NOA3€MHBIX
Kamepax. ITocKonbKy cTpomTenbHEE PaGOTHL MHOIA PAaCCMATPHBAIOTCH
KaK HOCAIIWEe TOJBbKO BPEeMeHHHIH XapaKTep, To omacHocT# 3aboseBaHMSA
CHIMKO30M. KaK 1 APYLHM ONACHEIM [JIA 340POBbA MOMEHTaM, 31ecCh
YAeldAeTCsA MeHble BHUMaHMA, 9eM B DPYyAHUKAX, e 9TA I PoOJeMb
HOCAT WOCTOAHHBIA Xapakrep. XOTA HPHHEIMIE, 3aJ0KeHHKE B OCHOBY
Meponpuariii no Gopsbe ¢ UEIBI0, M IPAKTHIECKOe NPUMEHEHHE BTHX
MeponpuATHii B o6mux Jeprax 37ech Te »Ke caMble, YTO ¥ IPU MOA3EMHBIX
paspaborkax, npoGieMa Gopbr0bl ¢ DHILK NPH NPOXOAKe TyHHeJIei
MOJKeT BUJOMBMEHATHCA B CBA3M C BHICOKOH CKOPOCTHIO NIPOXONYECKHX
pabor, BpeMeHHHIM HX XapaKTepoM U B M3BeCTHOH CTENEeHH HEOJHOPOJ-
HEIM COCTaBOM pabodnx Kajipos, Golibluell 4acThi0 HeKBAJIMPHIMPOBAH-
HBIX, ¢ HeGOJBIIMM TOJBKO KOJMIECTBOM ONBITHHIX pabovmx, OTAAIOMHX
cebe oTger B ONMACHOCTH, CO3/[aBaeMOM NBUIBIO, U B HEOOXOMUMOCTH Mep
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HPeROoCTOPOKHOCTH HpoTuB muan. CiegoBaTeNbHO, TPH CTPOUTEABCTBE
TYHHeJe#l cJefyeT YAeIATh TIiaTeJbHOe BHUMaHWE BCeM aCIeKTaM
GopbOH ¢ MEUIBIO M [OOMBATBCA NPOBEleHMS B JKH3HD BaKHEAIINX
npodUAAKTHIECKHX MEPOIPHMATHA HyTeM CTPOroro Hajxsopa.

BYPEHME

IIpu crpoutenscTBe TyHHeNeH IJIaBHBIM MCTOYHHKOM HELIe00pa3oBa-
HUA ABJIAIOTCH OypoBee paboTh, u 31eCh HEOOXOZMMEI COOTBETCTBY-
Igue Mepu mpegoctoposkHocTn. CreqoBaTeNibHO, CYMECTBEHHBIM IpPH
IPOXOJIKe TyHHEJeH ABAAeTcA NpUMeHeHHe MeToaa OypeHMs ¢ OPOMEIB-
KOil WJIHM HEKOTOPHIX CIOCO00B CyXoro OypeHHsA ¢ MCIOJb30BAHHEM OTCA-~
CHIBAIOIIUX YCTPOMCTB.

IIpn moxkpom OypeHum MOryT HOPHMEHATHCA OypHIBHEE MOJOTKH
¢ ocepoil (uenTpajbHofl) uanm OGoroBoil mopageit Bogei. Oba atu Tmma
onucannl B raase VII; ¢ Toukn 3penus mofaBjieHMs OEIM HPeAIOYTEHUE
cleyer OTAaTh MOJIOTKaM ¢ 00KOBOI mopmayveil Boanl. Eciu npumensiorcs
MAIIMHH ¢ 0CeBOH Irojadeil BOJH, TO B HUX TOMKHH OHTH DpPeXyCMOTPEHH
OTBEPCTHA [AJA YaCTHYHOTO BHIIYCKA CKATOIO0 BO3ZYyXa Bo u3lbeaHme
NPOHUKHOBEHMA Bo3Ayxa B 3aboif mmypa; B o6oux tHmax OypuUIbHEX
MOJIOTKOB JOJRHH OBITh NPENYCMOTPEHH peryJHpymoline yCTPOICTBa,
HCKIIYAM0IKe BO3MOMHOCTh IYCKa MX B paloTy A0 mOCTYyNJeHHA BOJIHI.
ITUM IOpefoTBpamiaeTca cyxoe 3afypumBaEme MOYpPOB U YCTPAHAETCA
BO3MOKHOCTE cyxoro Oypeuausa. HoHcTpykmum m paGodme xapaKTepH-
CTHKHM BCeX OYyDPHJIBHHIX MOJOTKOB JOJKHH OHTH 0JOOpeHH KOMIETEHT-
HHMHA Y4pe;KJeHHSMH HIH OTBe4aTh TpeGoBaHmaAM mpaBua mo Gopnbe
C HHIBIO.

BbixsionHsie oTBepeTHA

Hn B xoem caydae He ciaeayer IpAMEHATH GypPUIbHEIE MOJIOTKH C 0Ce-
Boil mogaved (e3 BHIXJIONHHX OTBEPCTHH Mis OTPabOTAHHOrO BO3qyXa
(cM. pue. 46). B mporuBnOM ciysae Gymer umeTs MecTo mhieofpasoba-
HMe, Jae eciu Oypenme mpoussoautcsa ¢ npomuBkoii. IInneoGpasosanne
npu paboTe, HapuMep, TPeX WM YeTHpeX OYpPMIBHEIX MOJOTKOB Cpef-
HEro Beca C 0CeBOill mofadeil BOAH 6e3 BHIXJONHHIX OTBEPCTHU MEHMETCH
B COOTBETCTBUM C KOJMYECTBOM BHIOYCKaemoro orpaboTaHHoro sosgyxa,
JIOCTHTAI0IEero BMecTe ¢ IPOMKIBOYHOI BOA0H 32605 MIOYpa, M B TYHHEIAX
He0OoJBIIOI0 NONEPEeTHOr0 CedeHUsA B BHAUUTENBHOH Mepe Mo;keT cmocob-
CTBOBaTh HHTeHCHMQHKaUHMu NrIeoOpas3oBaHuA B 3aboe. OGpasyrommuecs
OpM STOM KOHNEHTPAIMHA NEJIM HPEACTABIAIOT ellle Gojiee cephesHYIO
OLDACHOCTh, ecau GypeHue IPOM3BORMTCA TSKENKMH GYPUIBHEIMA MOJOT-
ramu Becom oT 30 a0 60 k2 Ges BHIXJTOMHHIX OTBEDPCTHH AJA BO3AyXa.
Taxue GypunbHbie MOJOTKA B KOJMYEeCTRE NECATH ¥ (ollee, CMOHTHPOBAH-
HEe Ha 6YyPOBHIX KapeTKaX, 9aCTO IPAMEHAIOTCA ONHOBPEMEHHO Ipd Hmpo-
X0[qKe TyHHeIeil GOoJbIIAX NONEepeYHHX CEICHUH.
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CMemnBanue BO3XYXa H BOXLI

Caenyer usberarth BCTpedaloU[erocss B MPaKTHKe cocoba npuMeHeHUs
OypHUIBHHX MOJOTKOB ¢ ABOIHRIMU TPy6amu, KOTOpEe NO3BOIAIOT BO3-
JyXy 4 BOJie OJHOBPEMEHHO HOCTyHmaTh B 3aloii mmypa. lleas, rotopas
3THM 1peciefyercs — JOCTHsReHUe BEICOKOL CROpOCTH OypeHHMs IpH
OnicTpoii ouncTke 3a60st, Mo:keT OHITH JOCTUTHYTA TaK;Ke IyTeM IIOBHIlLe-
HUA JaBjeHnsa BOAH. JTOT BMA MOKporo GypeHmsa mpuBoguT k obpasona-
HHUIO ele 0oJjiee BRICOKMX KOHIEHTPAaIMiA OeLIH, yeM OpHu Gypeuun mepdo-
patopamu 6e3 BHXJIONHHX orBepcThHil. HoHUeHTpaLHA 0CTATOYHOH MmBLTH
B BO3JyXe, YCTAaHOBJIEHHRC NPH MCORTAHHAX OypWIbHHX MOIOTHOB
cpeanero Beca, coctapiasian ot 80 go 90 me/m3.

BogocHabxenue

Hax u mpu moasemusix pazpaboTkax, MePONIPUATHEM, B 3HAUUTE 1BHOII
Mepe IOMOralomEM NOAfep;KuBaTh BO3nyX B 3aboe BO Bpemsa OypeHus
9HCTHIM, AIBJAETCA OpolleHHe BOAoil Bcero pabodero yuacrTka A0 Hadajaa
Gyposrix pabor. PasumiM o6pasom oGssarenbHbiM TpebGoBaHHeM IIpIH
BCEX OmepanuAX OO HPOXofie TyHHejeil, BHE 3aBUCHMOCTH OT TOT0, IPH-
MEHAETCA JHU cyxoe GypeHue ¢ OTcocoM MiH OypeHHe C IPOMAIBKOI,
asasgerca obecmeuenue paGorT cHCTeMOIl BOZOIPOBOLOB C PeTyTAPHBIM
ee HapalmluBaHHeM M 06OpyJOBaHME CHCTEMBl COOTBETCTBYIOL(HM KO.THTE-
crBoM orBojAmux coepunenuii. Heo6xomumo obecmeamts mopauy B Cli-
CTE€MY YHCTOIl BOJHI.

B MmecTtHoCTAX, Tle B HOPAAKE CE30HHOTO ABJEHHA He NCK.JioyaeTcs
BO3MO;KHOCTh 3aMep3aHMA TPyG, Ha ONACHHX YYacTKAX BOJOIPOBOMA
clefyer yCTaHaBJIUBaTh o0orpesaTenbHble OPHOGOPHL.

Cyxoe Oypenme

ITpu npumenenun cyxoro GypeHHUs ¢ OTCACHBAIOIMUME yCTpoiicTBAMU
OOCJeJHHue [O0JKHE OTBedaTh TPeGOBAHMAM, H3JIOKEHHEIM IO JAHHOMY
poupocy B raase VII.

B3PbLIBHBIE PABOTbBI

Bops6a ¢ meuibio, obpasyiomeiics BO BpeMs B3PHBHHX paGor mpu
DIPOXOfKe TyHHeJeiH, MOKeT OCYMECTBIATHCA C NOMOIIbI0 MEpPOIOpMs-
TAA, DOROGHHIX TeM, KOTOpPHE NPHMEHSIOTCA B IDAaXTaX IPU IPOXOJKe
KBepIIaTOB M APYTUX TOPHHIX BHIPaGOTOK IO Kpemkoil mopofe.

Hak cuencrsue ¢opcmpopaHusi CKOpPocTH TPOXOAKHM TYHHeNIeH, Ha
3THX paboTax YacTO IPaKTHKyeTCA B3PHBaHUE ABYX HJIM TPeX KOMILICK-
TOB INNYPOB 3a OJHY CMeHY, M B CUJy 3TOro ObICTpOe yHaJeHIe IbLIK
¥ OPOAYKTOB B3PBIBa mpuobpeTaeT 0co00 BaskHOe 3HAYCHHE, MOCKOIbKY
BEPOSATHOCTh MX BPENHOro JieiicTBHs Ha pabounx 3fech GoJiee Bedmka,
9eM npu APYrHX ropeex paborax. IlockoIbKy KOHHEHTpamMM MU
B aHHOM ciydae MoryT aocruratb 2000 xz/m® u Gonee npu comepAianun
dacTul pasmepoM MeHee D ik o 85—90% u aTH wacTnmsl MOryT obpa-
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soBbiBaTh KoHueHnTpamuu go 200 000 ma 1 ca®, ABasercs cosepmenHo
o4eBHHOH abconoTHAaA HeoOxoMMOCTh ofecHeueHUsI COOTBETCTBYIOME
3am{UTH paboumx OT neficTBMA BemEcTB, IMEPEXO/AAMIHX BO BPEMH B3Pbi-
BaHUA BO B3BEIEHHOE COCTOSHHE.

IlepBeiimum TpeGoBaHHeM s 3alUThl paGouMX OT ITOro0 OMACHOTO
JieiicTBHUA BO BPeMs IPOXOJdYeCKMX padoT B TyHHENAX saBjsAercHa obecre-
deHHue XOpOIero NPOBETPHBAHUA. YCTPOHRCTBA, HEOOXOAMMbIE I OCY-
OIECTBJICHUA COOTBETCTBYION[EH BEHTHJISAIHOHHON CHCTEeMBl, ONMCAaHbI
B o0muX 4yepTaX B HOCHEAYIOU{HX pa3jelax HacTtosmed raassi. Hapany
C 3THM IOJIe3HbIM MOsKeT ObTh 3HAKOMCTBO WM C OOHIYHOM IPAKTHKOR
NnpoBeTpHBaHUs B TOpHHX BHpaborkax. Ilogmepsranue BenTHAATNT
Ha BHICOKOM ypOBHE HE TOJbKO YMEHBIIAeT ONACHOCTbh BPEIHOTrO jieiicT-
BUA ILUIM Ha 3aHATHIX 37ech pabouux, HO BO MHOIOM cHOCOGCTBYeT
TaKske TOJABHUTraHUIO PadoT ¢ MUHMMAJIBHO BO3MO/KHLIMM 3aJ[ePIKKaMMH.

B cBasu co B3puBHBIMH pafoTaMu cliefyeT OGpaTHTh BHHMaHHE
HA OJIHY OIEpAIfNIO, YACTO NPAaKTUKYeMYI0 NpPH 3apssKaHHU [illypoB,
a MMEHHO: Ha NpOJyBaHHe HIMYPOB C}KATHIM BO3AYXOM [JIAA MX OYNUCTKH
nepey 3aps;KaEneM. JTa MPaKTHKA MPUBOIUT K 00pa30oBaHUI0 3HAYNTENb-
HLIX ¥ 09eHb ONACHBIX KOHIEHTPAIUN IEUIN, M ee He CIeflyeT paspemarh
JlasKke B YCJIOBUAX eCTeCTBeHHOM Bia)kHOCTH. [lpuMensas Meanywo TpyOKy
JOCTATOYHOIl [JMHB, JOXOAAN(YI0 0 KOHHA INNYypa U COEAUHEHHYIO
CO MIJIAHIOM, HMIIYP MOYKHO O4eHb OBICTPO mpoMmuith. Ecnu B cuay Ka-
KUX-TH00 NPHYMH 3TO OKasReTCA HEJOCTATOYHBIM, TO MegHadA TpyOKa
Mo:KeT OMTh CHa0;KeHa TPeXXOJOBBIM KPAHOM, C HOMOMbBI0 KOTOPOTO
B MIOYP MOKeT NOAABaThCsA WJIN BOJA, M BO3XYX H BOJa, HO He OJHH
BO3AYX.

B saxuogeHue ciaeyeT BHOBb NMOAYEPKHYTHh BajKHOE 3HAUYEHHE BOJbI.
Ee uncnonb3oBaHue peKkoMeHAyeTCA B BHAe TyMaHa /I YJaBJAHBAHIA
IBLIM W YBIAKHEHMA OKRDPY/KAOMNX IOBEPXHOCTEH KaK Inepe; B3pbiBa-
HHUEM KOMILICKTa TIYypPOoB, Tak u Iocae oT00HKHM TOpPHOI HODPOJIb.

BEHTILIAI(AA

Mogaua Ha padodue MecTa CBEKEro BO3jlyXa B JOCTATOYHOM KO.IM-
UecTBEe ABJNAETCH CYLIECTBEHHLIM YCIOBUEM 3am{UThi HPOTHB NbUIH IPH
NPOXOfiKe JI000TO poAa TyHHeJeli W JPYruX AaHAJOIMYHBIX pafoTax.
B HexkoTOpHX CTpaHaX CYNIECTBYIOT 33aKOHONOJIO:KEHMS, IipejycMaTpH-
Balomye, KaKk M B IMAXTaX, AONYCTHUMble HOPMBI-MHUHHEMYM KOJHYeCTBA
BO3J(yXa Ha YeJIOBEKa, KOTOPOe JOJKHO HOojlaBaThCsA Ha palodyHe MecTa.

Xota 3TH 06A3aTeTbHEIE HOPMBI U CTY;KaT PYKOBOJICTBOM B OTHOLIE-
HUH CO3JlaHMA HAJJIe/KAaIUX yCJIOBUil paloThl, TEM He MeHee HX clejyeT
paccMaTpuBaTh JUIMb KAK MUHHMAJbHbBIE TPeOOBAaHMA H B KaKAOM OT-
neabHOM ciiydae Tpe0yeTcs TuiaTesbHOE O3HAKOMIEHHE C XapaKTepoM
npejcToAMuX paboT W THIAMJA NPUHATHIX Ipu »ToM MamnH. Tak, Hanpu-
Mep, IPUMEHEHHe U3eJeB030B TpebyeT 0ojiee BRICOKOII HOPMBI IpPOBET-
pUBaHMA, KOTOpAasA B pa3qUUHBEIX CTPAaHAX YCTAHOBJIEHA B IIpeflerax
4,5—6 »% Ha TOPMO3HYIO 4. €., XOTH B HEKOTOPLIX CTpPAHAX B CJIydasx
FPAKAAHCKOTO CTPOMTCJABCTBA JIONYCKRAIOTCA H 0ojiee HU3KHE HOPMBL.
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YaoBiaerBopuTe bHE YPOBCHb BEHTHJSALNUHE MOKET OHTH JOCTHIHYT
OPH YCJIOBHH, €CITH COfEP:KaHWe COCTABAAIOMHX KOMIOHEHTOB B aTMO-
cdepe He GyeT HPEBHINATDH CIENYIOMUX IPeeJ0B: IBYOKACH yIiepoga —
0,5%; ormcr yraepoga — 0,01%; orumcam aszora — 0,0025%; xumcao-
pon — ue menee 20% . CunpEEIE 3amax W pasgpaskeHde, BO3HMKAIOUUe
B CBS3W ¢ IJKCIUIyaTamde#d [M3elIeBO30B, BHI3HIBAIOTCS COMNEP;KAaHAEM
alXbIernga, OfHA MHIJIJIVOHHAfA YaCTh KOTOPOrO JOCTATOYHA HIA CO3HA-
HUA ON[yTMMOTO 3alaxa W pasgpasKalomero JeiicTBHf.

Ilpz nnaEMpoBaHNHY BEHTHIAAIMOHHHX YCTAHOBOK CleAyeT HCXOJHTH
W3 pacyeTa KOJHYECTBa BO3yxa, pasmoro 9 —12 x3/mun Ha 1 M? mome-
PETHOrO Ce9eHHS TYHHEJIA.

Cxembl nposeTpuBaHHAA

Beatunsanusa B TyHHEIAX MOeT ObTH HaCHETATENbHOH, BCACHIBA-
jomeit mam KoMOuHUMpOBaEHOHW. HarmerarenbHas BeHTUIANMAA o06Jia-
JaeT TeM OPEHMYINECTBOM, YTO CBEKHH BO3OyX IIOfaeTCs B NPHHYIH-
TEJIBHOM HOPAAKe NPAMO K 3a60I0, Ijie 3aHATO GOJBIMMHCTBO pabounmx,
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Pac. 111. Cxema npoBeTpHBaBHs TYHHENIsA ¢ UpAMEHe-
HHAEM [BYX IOCJIEe0BATEIbHO pabOTAIOMUX IEeHTDPOoGexk-
HEX BEHTHJIATOPOB:

1 — BEHTHWJIATODH;, 2 — PANB KJIAllaHOB, 3 — K TYHHENIO; 4 —
n3 atMochepsl (JIyTeM W3MeHEHWA IOJOMKEHUA KAKEOrO pAfga

KJIAllaHOB WJIM OTBEPCTHH CXeMa IIPpOBEeTPHBAHMA TyYHHENHA MO-
s#eT OHITh IepeKilioYeHa ¢ HarHeTaTeJbHOX Ha BCACHIBAIOUIYIO)

7.

e

K B CIYyYasAX BHICOKHX TeMIEpaTyp OKPY’KAalOMuX TOPHHIX HOPOJ TeMie-
paTypa Bosgyxa B MecTe Woja4¥ CTPYd W3 BEHTIIANUOHHOIO TpyG(o-
IPOBOAA OCTaeTcs OTHOCHTeNbHO Hu3ko#. Ilpm BHTSIKHO#E BeHTHIAANWM,
B CIJTYy Me[lJIEHHOTO [BH;KEeHES BO3JyXa, CBEKAs CTPYHA JOXOLHUT JI0 32605
npu TeMmeparype, 6iAu3Kofl K TemMmepaType oxpyskaiomux nopoxp. llpm
aToM 70 3a60s GyAyT AOXONMTH U BHIZEJEHHs JIOGHX rasoB B TyHHeJe
(cydasape). Bmecre ¢ TeM BHTsKHAS BeHTWJIANMA TO3BOJSAET OYeHD
OHICTPO yAalATh BO3AYX u3 3ab60d BMecre ¢ 00pa3oBaBmedcs 3pmech
OBUIBI0 M HNPOAYKTaMH B3phiBa. llpeumymecTBa ¥ HENOCTATKHE 3THX
cnocof0B paccMaTpuBaduch B raase 1V.

B ycmosusx BBICOKOCKOPOCTHOM I1IPOXOQKHM OTCACHIBAHHE BO3AyXa
mocJjie B3PHIBOB YacCTO ABIAETCH COBCPIICHHO HEOOXOAMMEHIM JJIsl 3KOHO-
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MHN BPEMEHN ¥ IPe/IOTBPAIeHNs ONAaCHOTO NEeHCTBHSA NKUIA ¥ OPOLYKTOB
B3pHIBa Ha pabodux; 3THM OODBACHAETCA BO3pacCTAIIas HOMYIAPHOCTH
KOMOMHMPOBAaHHOA CXeMH IPOBETPHBAHHUA, KOTOPasA MOKeT OHTBH 0CY-
IEeCTBJEHA € IIOMOIbIO PEBEPCHBHEIX OCEBHIX BEHTHJIATOPOB MJM IPO-
CTO# CHCTEMH KJIAaDaHOB ¥ 3aTBOPOB, MOMEMmaeMHIX B TpyGomposoje
(puc. 111).

Jdus npoBeTpuBaHUs TYHHeNEeHd MOLYT OBITb HPHUMEHEHHI BEHTHJIA-
TOPH TEHTPOOE;KHOT0 WM oceBoro Tuma. 'naBHoe TpeGoBaHUE 3aKIIO-
93eTCA B BO3MOKHOCTH CO3JaHHS JOCTATOYHOTO ABJIGHUA JUIA LOZAYN
Gomee MMM MeHee IIOCTOAHHOTO 00BEMAa BO3AyXa HAa MAKCAMAJILHYIO
nnuay TpybompoBona. Ilockonbky compoTwBiieHWe ¢ MOMEHTa Hadaja
onepanuii Gymer HapacTraTh Me[JIEHHO, HeOOXOQHMO IPHMEHATH Hepe-
MeHHEIE peMeHHLIe Iepefadd WIA JPyrue CHocod0s! pPeryJadpoBaHusA
CKOPOCTH; IIpM NPUMEHEHHHW OCEBBHIX BEHTHIATOPOB HEKOTOPOE KOJM-
9eCTBO MX MOKHO YCTAHABJIABATHL IOCIE[0BATEJBHO, YTOGH MOJYYHTH
HapacTaHHe [aBJeHUA II0 Mepe YBeJUUYEHHA [JIHMHH TpyGomposofa.

B 3aboe Bo BpeMsA B3pHBHHX paGorT B JOmOJiHEHHME K COOTBETCTBY-
JoIeil BCIIOMOTAaTeJIbHOM BEHTWIALMM CIEAyeT LOPUMEHATH OPOCHTEINH.
I ycrpoiicTBa B BHJAE CHENHAJBHKX (OPCYHOK PACHLUIAIT MOJ J[ABIE-
HUEM CMeCh BO3[yXa M BOXH, HAUpaBiasasa ¢axea Ha 3a6oit u orGuTyio
FOPHYIO MacCcy. JTH «BOJAHEE OPOCHTEIV», KAK MX HA3LIBAIOT, ONHMCAHEL
B raase III.

TpyGouposonni

HopManbupe ycinoBua paboTHL MOTYT OHThH CO3/IaHB TOJBKO IPH
HaJIAYA¥M YAOBJIETBOPHUTENBbHEX TpyGonposonos. HauGosee moxxoms-
UM CcoejuHeHHneM TPYO ABusgeTcsa (iaHIEBOe, KOTOPOe HPHU YCIOBMM
OpaBHJIbHON HMPOKJagku TPYG BCerjja CoXpaHseT repMeTWYHOCTh. Tpy-
Gonposoy, ciaenyeT MOABOAUTH IO BO3MO;KHOCTH OmmsKe K 3a6010 Bhlpa-
Gorku, urobn ofecumeuuTh HAWIydmiee IPOBETPUBAHEE B HTOM MecTe
(cMm. raaBy IV).

MOrPY3KA, TPAHCIHOPTHPOBKA N PA3IPY3KA

Horpyzxka

Bo BpeMa morpyskum oTOMTOR HOPOAB B TYHHENAX BCETNa HYIKHO
OJKHATH HbLIE00pa3oBaHNusA, Kakoil Gbl MeTox HYM HmpuMeHssicA. (JCHOB-
HBIM OPAaBUWJIOM IPH ITOM JAOJUKHO OHTH olecledeHue NPUMEHEHUA [[O-
CTAaTOYHOTO KOJHMYECTBA BOJLI ¢ y4eTOM CKOPOCTH DePeMemeHUs TOPHOM
MaccH. B mocienEme TOAE UpH TPOXOAKe TYHHeJell o6menpuHEATHIM
CTajl0 IpAMEeHeHHe MeXaHHYCCKHX CpPeJICTB IOTPY3KH; MCIOJb30BAHUE
jKe PYYHOTO TPYy[a, HABAJKA JOMATAMH BCTDPEYAIOTCA B BHAE HCKIIO-
qeHUsdA, KPOMEe 3aUMCTKM IOIODIBHL IOCJe pPaboTsl MeXaHHW3MOB.

[Ipu MexaHH3BMPOBAHHON NOrpy3Ke CYXMX MaTepHajioB B BO3LYX
MOJHKMAETCA MHOTO IBIJIH, KOJHYECTBO KOTOPOH 8aBUCHT OT THIA
norpysousoii Mamuubl. Eme Goapnmie Koguyecrsa nnlam o0pasyorcs
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IpH meperpyske PaspHIXJICHHOH ropHO# MaccH Ha TPAHCHODPTHEIE CPef-
cTBa. JTO B OCOGEHHOCTH OTHOCHTCA K MEXaHHYECKHMM JIOIATaM.

Jlyuymas 3amuTa OT OHJIA MOeT OHTh OCYMIECTBICHA C IOMOINBIO
ABTOMATHYECKHX Pa30pH3rnBalIUAX HPUCIOCO0IeHHI, BCTPOCHHKX B IO-
rpy30YHble arperaTel, HO B cjJydae OTCYTCTBHA TAKOBHIX FOpHas Macca
mociie B3PHBAHASA MOYPOB HEMEAJICHHO NOJKHA GHTH THIATEIBHO YBIAMNK-
HEHa, Ipejkjae 4eM HATHYTCHA Kakue Obl To HU ObuIo paGoume omepamum.
CMaunBaHUe clegyeT BpeMs OT BpEMEeHH MOBTOPATH B IPONECCe IMOTPY3KH,
o6pamas ocoboe BHIMaHMe Ha MeCTa IPOHMKHOBEHWA pabouMx OprafoB
TMOrPy39YUKa B TOPHYI0 Maccy, TaK Kak B TedeHHe HOTPY30THOHN OIle parymn
B 3TOM MeECTe HeImpepPHBHO O0HAKAeTCHA CYXOil MaTepHal.

Ecim Bcrpeuaercas HaZ0OGHOCTH BTOPUYHOTO JpobieHHs B 3aboe
KPYIHBIX KYCKOB HOPOABI, TO HEOOXOAMMO HCIOJAb30BATH A 3TOH LEean
OypuibHbIE MOJOTKHM € IPOMHIBKOIL.

TpascuoprapoBEa

Bo Bpemsa TpamcoOpTHpOBKY MaTtepHala, B 0COGEHHOCTH Ha Gouabmine
PACCTOAHMA MJIM B CIyYasAx, KOT/la TPYKEHHIM BaroHaM UPHUXOJHTCH
IPOCTaMBaTh B TEUEHUE JOJTOI0 BPEMEHM, JOCTATOYHOTO /M BRICHIXAHHA
X COJePsKUMOro, OyqeT IPOUCXOAUTh MOCTYIUIEHHE NEUIA B atMocdepy.
Ecnaun 8 pgaunnsix ycnoBmax HalmiofaeTcd CKJIOHHOCTh TOPHOH MAaccH
K BBICHIXQHUIO, CJIeJyeT IPefycMOTPETh OPOINeHNe €€ B IYTH CJIeOBAHUS
TPaHCHOPTA C NOMOMIBI0 aBTOMATUYECKHUX IPHUCIOCOGIeHHHE HMIU BPYI-
HyI0 (cM. puc. 42). BosamkuoBeHue 3To#i mpobGieMbl MeHee BEPOATHO
TP HMCHOOJNb30BAHUA [U3EJbHHIX TPY30BHKOB.

Paarpyska

OnacuocTh UHIIEOOPa30BAHUAA CYMECTBYeT W B MECTaX OINPOKHABI-
BaEuda. OfHAKO, IOCKOJbKY 9TH MeCTa HAXOJATCA Ha OTKPHITOM BO3AyXe,
nniseo0pasoBanAne OOHYHO HE BieYeT 32 COGOH 0COOHIX MOCHEICTBHIA
IpHE YCIOBMM NPUHATUA Mep, NCKINYAOMUX BO3MOKHOCTH HPOHHKHO-
BEHHUA IOAHATON NBUIM B 3MAHUA HJIM B 30HH JBIXaHAA MIOAEH, 3aHATHX
Ha paboTax.

BPEMEHHAA KPEIb

Ecau ¢usngeckue croiicTBa MOPOAB TPeOylOT KpemJeHus, TO BO3Be-
JeHUe BPEMEHHON Kpemu MO;KeT CONPOBOKIATHCH 3HAYUTENHHBIM IBLIe-
oGpaszoBaneM. VcrounuraMu DBIIM MOTYT CIYAUTH OypEeHUE JIYHOK
moj] CTOMKM MM JPYruX rHE3[[ B CTEeHKaX BHPAOOTKHA, IepeMemeHue
¥ TPaHCHOPTMPOBKA KPENEKHOTO Jleca I APYTUX MATePUAJOB, HCHOIAb3Y-
€MBIX /11 KpeIuleRHs. B niage o6mux MeponpusTHii IPOTHE NEIE06paso-
BaHWA OPH 3THX ONEpPANAAX ciefyeT 00ecleYnBaTh NOCTATOYHOE YBJIAK-
HeHHe Pafouux yJacTKOB W OOGMBIBAHME KDENeKHBIX MaTepHaJIOB Ieper
HagaioM pabor. Byperme, HacKOIBKO BOBMOKHO, NOJKHO LPOU3BO-
OATBCA C IPOMBIBKOH.

216



TOPKPETHPOBAHHE

IloBepxHOCTH TyHHENS YaCTO YUPOYHAETCA IYTEM MOKPHITHA LEMEHT-
HEIM PacTBOPOM TeX YYaCTKOB, Ifle¢ B CUAY XPYOKOTO XapaKTepa I0pPOJH
HEe HMCKJI0YaeTcsi BO3MOJKHOCTb €r0 PACTPECKMBAHHA MM DACHajaHAA.
ITpn sTUX omepamnuAXx, M3BECTHHIX IOJ HAa3BAHHEM (TOPKPETIPOBAHUSMN,
ofpa3yercsi 3HAYMTEIbHOE KOJHMIecTBO NIeltH. MccaegoBaHMA mOKasasu,
4TO COJep)KaHMe TOHKOJWCIEPCHOH NBIIH 3/eCh MOKET COCTABIATH
300 mz/m3. asa samutel pabodux, 3aHATHIX Pa30pHBrUBAHIEM IEMEHT-
HOr0 pacTBopa, HeoOXOLWMO J[0CTATOYHOE IpoBeTpuBaHue. PaGoume-
TOPKPETHPOBIIMKHA JIOJYKHBI CTOATH BCET/la HABCTpely cTpye, T. e. NpH
HATHETATEJIbHON BEHTH/ANMHM TOPKPETHPOBAHEHE CJENyeT HAYHHATH
c Mecra, Han0oJee OTHAJeHHOro oT 32005, W IPOJOJKATH II0 HampaBJje-
HHUIO K HeMy; IPH BHTS/KHOH BeHTHAANUYM paboThi BeiyTcs B 0OpaTHOM
HanpaBieHuu. Ecim 3TH MEePOHIPHATHA OKaKYTCA HEAOCTATOIHBIMHE, CJIE-
JyeT IPUMEHATH MHUBUTYaJIbHEIE CPEJICTBA 3AMUTH B BIijie PECIIPATOPOR.

YHCTOTA HA PABOYHUX MECTAX

MNogaepskanue MaKCHMAaJIbHO BO3MOMKHON YHCTOTHI Ha BCEX pa-
Oowirx Mecrax, WIH «XOpomee JOMOBOJCTBO», KAK 3TO YaCTO HA3LIBAIOT,
ARJIAETCA B BHICIHEN cTelleHW HeoOXxoamMeiM. ITOT Boupoc Tpebyer K cebe
BHUMAaHWA Ha JIHEBHOM OBEPXHOCTY ¥ B JIBa pasa (ojble B MOJ3EMHBIX
ycaoBmsax. HakomieHusA 0CTaTKOB MOPOJbI M OCHINU JOJGKHH PEryJIsipHO
YRandATbCA; BMecTe ¢ TeM oco0oe BHHMaHWE CJENyeT y/[edATh BCIAKOTO
poia mepeMemeHWsiM OHIBIIEX B ynorpeOJieHMM peibCOB, mnajk, Tpyo,
onany6oK miasa GeTOHHBIX COOPYKEHHU, KOTOpLe IO Mepe BHICHXaHW:,
B ciaydae HEODEKHOTO ¢ HUMM O0pameHHsi, MOTYT CTaTh HCTOYHWKAMY
3HAYUTEJHHOTO IeLIeoGpasoBannsa. Martepuas, Dpocupanmuiica wu3s
BAarOHOB U TPY30BHKOB, & TaKsie OTCIOEHWA HOPOJI C KPOBIU M CTEHOK
BHIPAbOTOR JIOKHH YAANATHCH HEMEAJEHHO IO Mepe HMX HOABJIEeHHs;
JI7IA BTOIL eI JOJKHLE ObITh NMPeyCMOTPEHR! CIeNralbHbe KOHTeHePH.
Baskao Tar)ke mpegycMOTpeThb B cmCTEMe BOJOCHAOKeHHSA, B COOTBET-
CTBYIOIUX MeCTaX, OTBETBJIEHHs BOJONPOBOAA € KIamaHaMmy JJIA TOTO,
9T06BI HIPOMBIBATH HOXOMBY, CT€HKK W KPOBJIO TYHHEJS HA BCeX ydJacT-
Kax, TAe Hpou3BOAATCS paboThl WM Trjie CKANJIXBAETCS YPe3MEPHO
00onbIIOe KOJHYECTBO IBLIH.

HAJ{30P

WNecTpyKTak, NpoBOAUMEIA paGOTHAKAMM HAJ30Pa C JIHIAMM, 3aHs-
THMH Ha JAHHHIX OmEpanusaX, CJIeJyeT OCYIIECTBIATh TaK, 4ToOL Bee
paGoune mOAPOOBO O3HAKOMHJHCH C OHACHOCTSMH, KOTODhIE HECeT C CO-
0ol B3BemeHHAS B BO3jyXe Hblib. EcCAu HeoOXOTMMOCTH HPHHATHSA Mep
NPeJoCTOPOKHOCTH OyHer XOpoumo YyCcBOeHa, 3a7a4a HWHCIEKTOPCKOTO
HaJ30pa 1o oecIeUYCHHUIO BHIIOTHERNA MEPONPHATHI 110 Gophbe ¢ HLLTbIO
U COOTBETCTBYOIMNX MHCTPYKuuil OyHeT 3HauuTeJbHO ympomeHa. CyeH-
Hble Macrepa M Jpyrue paGOTHUKM HA CMEMKHBIX JOJIKHOCTAX, HAXOA-
muecs B CHIIy OTPAaHUYEHHOTO IPOCTPAHCTBA PabOIMX y9acCTKOB B TecC-
HOM KOHTaKTe ¢ pafouumu, MOTyT 0JIATOZAPS OTHM YCIOBHAM C YCHEXOM
NPOBOAUTH 00ydeHne paboOvuUX U CJAeJHTh 3a TeM, YTOOH HE CO3/aBajach
ONACHOCTH NMHIe00Pa30BaHHA TaM, TAE 3TO HEe SABIACTCH HEU30EKHLIM.



FraIABA X1V

HEKOTOPBIE CIIENNUAJIBHBIE IIPOBJIEMbI BOPbLBbI
C IbLIBIO

HeroTtopnie ocoGbie 11po6ieMbl BO3HUKAIOT B CBH3M € Pa3NMIHAIMH
THOAMH TOPHHX pPa3paGoToK WAM B MHpOIECCEe CIHeNMaJSbHBIX palo-
9ax omepanuil, OTPaKAMUX coenuduKy MAHHOH IIAXTH HIM JaH-
HOM wateropud wmaxT. IIpoGieMa GOppOBI € NBUIBIO B TAKUX CIYYaAX
B OOIIUX 4epTax XapaKTePH3YETCS TeM e MOAXOJ0M U TeMH 3Ke Mepo-
NpPHATHAMHA, KOTODHE OIMCAHK B HacroAmeM pykoBoacre. OjHako
B HEKOTOPHIX CJydasX, KOTJA ONACHOCTH UEIeo0pa3oBaHusA OCOOEHHO
BeJMKAa WM KOTZa HaJmunme APYrux (GaxTopoB cosjgaer eme OOJABIYIO
yrpoay, HeoOXoquMbl CIelHajJbHEie Mepsl. B HacTosme#i riaase mpuBo-
IATCA HEKOTOPHE JaHHbie MPAKTHYCCKOTO OMLITA IO CYm{eCTBY BOOpoca.

OCJAHIEBAHHE B YI'OJbHBIX IMAXTAX

Ec:ut 1enpio OCJHaHUEBAHWA B YrOJBHLIX IHAXTAX SABJAETCH YMEHB-
IeHHe CONeP:KaHusd B3PHIBOONACHOH WHJIM B BeipaboTKax, TO Apyrue
OyTH pemieH¥sA TOA jKe NpoOJeMbi BKJIIOYAIOT MePHl NP YHpPe:KIeHUA
00pa3oBaHUA ¥ HAKOIUIGHWS, a TAKKE CBASHIBAHMA WIM yHAJCHHA YKa-
3aHHON UnuiE. Bece MepompuaTnsA 3TOro MopsAgKa o6Iafal0T TeM MpeuMy-
MecTBOM, YTO OHM MOTYT NPOBOAUTHCA B COYETAHWH C MEPONPUATHAMU,
HAOpPaBJeHHKMU Ha 0OOpbOYy ¢ KBapmeBOH MBLIBIO.

OperM w3 Ba:KHHIX BOIPOCOB B CBA3M C OCJHAHIECBAHWEM HBJIAETCS
BHIOOD IIBLIM, UPHUTOAHOM s 3ol mean. JLusA mocTHKeHMA NefCTBEHHOI
3aIATH OT OMACHOCTY B3pHIBa HEOOXOAMMO, 4TOOHI JaHHAA UHLIL 00Ja-
Jalla YAOBIETBOPATENbHOIl [AHCHepCHOCThIO. OmBITH MOKa3axm, dTO
HeKOTOpbIe NHJIK 06JiajaloT MeHblIe#, a Jipyrue Gojbmeil cIocOGHOCTHIO
paccelBaHNsA, B TO BpeMsA KaK Ha OCHOBAHUMU J[PYTHX ONBITOB OBLIO yCTa-
HOBJIEHO, YTO IPH yla/JeHNT U3 WHEPTHOI 1IN MEJIKHX JaCTHL, Pa3Me poM
Medee 5—10 mk ee addexTnBROCTE KaK CpeicTBA IpeNyNpPe;KACHNUs
B3DPHIBOB CHIKaeTcA. B To jke camoe BpeMs HY)KHO YYHTHBATH COLEp-
;KaH@e CROOOMHON JIBYOKMCH KPeMHHS B IOPOJe, U3 KOTOPOil MoaydaeTcA
MHEPTHAA Hblib. B HekoTOphIX cTpaHax BHICHIMI Npejes AOIMYCTEMOTO
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cofiepsKaHuA CBOOOHON NBYOKUCH KPeMHHA B NHJIM YCTAaHOBJEH B D%,
MCXONIA M3 HPUHNHIHAIbHONR HPEJIoCHIIKH, YT0 KayKEAA HEJIb, UMEIONAd
TAaCTHI[N PasMepaMu MeHee O Mk U cojepskamiana Oomee 5% cBoGu Hoil
JIBYOKHCH KpEeMHHUs, fABJIAECTCA ONACHON [JA 3JOPOBBA.

B cBa3u ¢ oclaHnneBaHmEM K MepaM IPeZOCTOPOKHOCTH OTHOCUTCH
UCHOJB30BAaHME PECIPATOPOB JJIsA 3an(UTH J0Ae#, 3aHATHX Ha paborax
¢ MHEPTHOH MBLIBIO; jJadee, cienyeT o0ecuneuuTh BHIIOJHEHHE DTux pabor
TOJBKO B Yachl, KOT/la B BHIPAGOTKAX OCTaeTcA HeOOIbNIOE KOJHIECTBO
Joflell ¥ HUKOMY He yrpo;kaeT ONMACHOCTH JeficTBHA THUIBHOTO obOJaKa.
Heo6xomuM TOCTOAHHBIA TIHATEJbHBIH KOHTPOJb 33 MCTOYHUKAMH, M3
KOTOPHIX MOCTyHAeT NHEPTHASA NBUIb, HAPAAY € PEry.IAPHLMU aHAJII3aMU
cogep/KaHuA B Hell cBOGOMHOI nByoKucn KpemHusa. Yacro mosker oka-
3aThCA IOJIE3HLIM O00bEIMHEHNE HEKOTOPOTO KOJMYECTBA INAXT € IEJBIO
HEeHTPAJU30BAHHOTO CHAOKeHHA HUX HHEePTHOI NILLIbI.

BakHbM MOMEHTOM, KOTOPHIl Helib3s YNYCKATh 113 BUJA, ABIAETCH
HCHO.Ib30BAHHE MHUICOTCACHBAIUX YCTAHOBOK WJII liPpUHATHE JAPYyTuX
Mep 3amuThi pabouMX, BaHATEHIX HA H3MEJAbYEHHU HOPOXHON WbLIM.

ABCOJIIOTHAA BBICOTA MECTHOCTH

B crpamax, rae ropasie pa0oTsl HPOBOJMINCHL HAa 0GOJBMION BHICOTE
Haj YPOBHEM MODs, BO3HHKAJIM HM3BeCTHbie OPOOIEMbI, OTHOCAUIMECH
Kk Gopnle ¢ UBLIBI0, 8 MMEHHO: HU3KO0E COIEePIKaH e KHCI0PO/a B BO3AY Xe,
BHe3alHble W3MEHEHWsS TeMOepaTyphi, KOTOpPbie MOTLYT IPOHCXONATH
B n1060€e BpeMaA JHA, ¥ HEKOTOPHE SBJIEHUA, KOTOPHE MOTYT OTPA3UTHCA
Ha MamuBEHEOM 000PYAOBAHMH, BbI3HIBAA B H3BECTHHX YCIOBHAX HOTEPH
MOLIHOCTH.

T1aBHOE, B 4eM BLIPpAKAETCHA BJIMAHME HUBKUX ATMOCPEPHBIX [aBJie-
il ¥ MOHWKEHHOTO COfIeP/KaHMA KHUCIOPOJa B BO3JyXe HA TaKHX
BBICOTAX, — 3TO HeoOxogmMocTh (oJjiee TIYOOKOro JbLIXaHHMA JHOJEi,
BALIXAIOMMUX UPH 3TOoM (oiabmee Ko.auuecTBo Bosgyxa. Orciona M HeoO-
XOJUMOCTh YCTAHOBJEHHH COOTHOIIEHHS MEKIY KOHLIEHTpaimed UbLLIK
I JAHHLIM KOJMYEeCTBOM BO3/yXa M COOTBETCTBYIOMIETO CHM/KEeHUS yDOB-
Heill 3ambUIeHHOCTH, 00m9HO cumMrammuxcs gonyctuMmumu. [lepecMorpy
HoIe;KaT ¥ OOMEeNpUHATHE MUHAMAJBHBIE HOPMBL KOJAWYECTBA BO3JYXA,
nogasaeMoro B Bepaborku. Tak, nampmmep, B Ilepy, rme ropasie pas-
paGotku Bepyrcs oGmuno Ha Bhicote 4000—5200 » Hanm ypoBHeM MopH,
UpaBWIa TeXHWYECKOH dKCIIIyaraluM HPeAyCMATPHBAIOT KAK MHHMMYM
1ofady BO3/lyXa Ha OJHOTO YeJOBEKAa B KO.IuuecTBe 3 M3/ MUK HA BLICOTE
1o 1500 x, ma sricore B mpegenax 1500—3000 » 3TOT MRNHUMYM TIOBHI-
wmaerca Ha 40%, Ha Bricote 3000—4000 # — Ha 70% 1 ma BHCOTE
ceome 4000 m — ma 100%. BpesamHbie W3MEHEHUA TeMIEpaTyphl,
KOTOPbie NUMEIOT MECTO B TOPHBIX PailOHAaX, BHI3bIBAIOT U3MEHEHHA JlelIpec-
CHH eCTeCTBEHHOM TATM, OIPHUBOAAIMME K HAPYMEHUSM B CHCTEME IIPOBET-
pUBaHMA, a OTCIOMA K CHIDKEHUIO 00'beMa IPOXO/AMEro BO3/yXa ¥ Olipo-
KHHBAHUIO BeHTWIALMKOHHOH CTPYM; 3TO MOKeT NOCHY:KATH NPHIUHOIL
0IaCHOro JedcTBHA Ha paloumx NPOAYKTOB B3PbiBa M HHLIH.

Jipyrywo omacHOCTh, KOTOPOM cilegyeT ocTeperaTbcA, HpejcTaBjfer
saMep3aHde BOAOUPOBOJHBIX JUHMIl, B O0CO0EHHOCTH TaM, Te WMH
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NONbL3YIOTCA A NblIeoca;KAeHUs mam Mokporo Oypennia. He caemyer
YIYCKATh U3 BIia BIAHAHHE a0COJIOTHONH BBHICOTH MECTHOCTH M HA BCH-
TUJAIHOHHOE 000pyKOBaHUE,

TEMIEPATYPA W BJAMKHOCTDH

Ecan noasemune paspaloTK¥ uau NpoXofKa TyHHeaell BegyTcs
B MacCHBaX € BhICOKOIl TeMIlepaTypoil mopoi, TO BO3HUKAIONUE B Pe3yab-
TaTe 3TOTO BLICOKME TeMIepaTyphl BEHTUISALHOHHOTO BO3XyXa MOTYT
0Ka3nBaTh Ha palouux BpegHOEe (UBNOJOTHYECKOE BIHAHHE. JTO BJIH-
AIHUC MOJKeT BBIPA3HTbCH B eme Oosee pesxoil ¢gopme, eciu HApAXY
C BLICOKOI TeMmepaTypoil BO3JyXa MMeeT MEeCTO BbICOKASA OTHOCHTEJIbHAA
BJAAYKHOCTD.

B maxrtax ¢ BbiCOKOIl TeMmepaTypoil HOpOf sRejaTe.ILHO He MMETh
cBOGOJHOM BOALI, YTO MO3BOJIIO Obl [OAAEP/KHBATH OTHOCHTEJIbHYIO
BJIQ;KHOCTh BEeHTIVIANMOHHOH CTPYM Ha HM3KOM yposhe. R coskamenwio,
TaM, e AJA OCAKJEeHUA HLLIM MCHOJIb3yeTCA BOJA, HEBO3MO;KHO IIOJ-
JepsKUBATh BJAKHOCTH B HMBKHMX IPejleliaX; JJH yCTpPaHEHUs BPEIHOro
JelicTBUA IBIM HeoOXOJUMO IPONYCKaTh 4vepesd BbLIPa0OTKH OGoJbimee
KOJINYECTBO BO3AYyXa; B 0c060 TPYAHHX YCIOBHUAX HPUXOTUTCA nipube-
rarb K KOHAUUUOHHPOBAHMIO BO3AYyXa.

TamM, rae cymecTsyer aTa npobiemMa, HEKOTOpoe YJyYMEHIe yCHOBUil
paGoThl MOsKeT OLITH JOCTUTHYTO NYTEM HOAJEP/KAHMA B CYXOM COCTOAHHHU
BeHTHJIANUOHHHIX BHPaboOTOK AJIA BXOJAmeil CTPyH M MIaXTHBIX CTBOJIOB,
NOMAKMMNUX BO3JYX, He c03jaBag, TaKuM o0pasoM, KOHTAKTA BO3Ayxa
¢ BOJlo#l, moKa OH He jocrurHeT pabouux zaGoes.

Bakuo rtakike He J0NyCKAaTh U30RITOYHOTO PACXOJa BOAM JJA OCa-
sRIEHUA NLIn H OypeHus unypoB B 3abosax. Haupumep, B ogHoit
cTpaHe, rje pa3paboTKM BexyTCcsl IO KPenkuM IIOPOJaM B YCJOBHMAX,
TPeOyOINX NPUMEHEHUS BOXBI A OCAKICHMA Nbulau, HalbJ ofeHnsd
MOKa3adu, 4To o0BeM HCIOJb30BaHHOI BOALI KoJebajcA B mpegesax
OT CTOJIb MaJIOT0 KoaudecTBa, Kak 50 4 Ha 1 m gobOwniuu, 1o 800 2 a1 m,
M 3TO NPH OTCYTCTBUM JAHHHKX, TOBOPAMHUX 0 0o.1bLIeM IbLieoGpasoBa-
HUI B TOM HJIM B japyroMm caydae. OTcloga, HO-BUIUMOMY, ACHO, 4YTO
B HCKOTOPHIX CAy4yadX AJf OCa/KAEHUS IbIJIM PACXO;IyeTcs upesaMepHO
60Jb1I0e KOJTHMYECTBO BOMIBI, BHIXO/ANEE HAJE€KO 33 mpefelbl HeOOXOH-
MOI'0; B TaKUX cCJydyasx HEKOTOpOe CHHM;KEHHWe PACXOJa BOJbl MOIKET
6:1aTOIPHATHO CKA3aThCA HA YCIOBUAX aTMocdepnl MOJA3eMHOIT BLLPAGOTKY
(B OTHOmIEHWH BJA/KHOCTH).

UpesMepHO HH3Kas TeMilepaTypa, PABHO Kak 1 4pe3MepHO BbICOKas,
MOJKeT CO3[aTh AOHOJTHUTEALHbE TPYIHOCTH B jlejie GOpbObI ¢ IBUIBIO:
BOjIa HE MOKET ObITh UCI0/Ib30BaHA B BHIPabOTKe ¢ TeMIepaTypoil HULe
ToYKu ee 3aMep3aHnn. Takas oGcTaHOBKA He ABJIAETCA HEOOLIYHOH 1Js
HerayGOKUX DIaXT B CTpaHax ¢ XOJONHMM KaumaToM. Harpesaume
BO3/yXa CONPA/KEHO €O 3HAYMTEJbHHIMI pacxo;aMu, HO MHOTJa HPUXO-
purcs mpuberath U K 3ToMy. B 30HAX BeuHO# MepP3JNOTH YCHEIIHO HPHU-
MeHAINCh He3aMep3saomue pacTBopsl (aHTH@PH3H) 1Js MOKporo Oype-
HUS B3aMCH CYXOTO OYpPeHHA C OTCOCOM IbiJIHM,
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YIAJEHHE IIBIJIN U TA30B ITOCJIE B3PhIBOB

O11aCHOCTb, KOTOPYI0 IPEACTABAAIOT NblIb M SAAOBUTHE rass, obpa-
JyloIuecs B pe3yJabTaTe B3PHBHBIX paboT, Onlia ysKe OMedeHa BHIIE
n 6pi10 ykaszaHoO Ha HauOosiee Ges3omacHMIl crocod MX yJaJieHAA myTeM
HaJIe’KHOTO OTCACHIBAHNA BO3AyXa HMCXOAAMEH BEHTUJIALHOHHOH CTPYH
u3 BHPaBOTKU, TAe NPOMCXO[MUAW B3PHIBH, HA [HEBHYIO HOBEPXHOCTD,
He JlonycKad NPOXO:KAEHUA ITOT0 BO3AyXa MO KaKmMM OBl TO HH ObuI0
pabounM ydacTKaM, I'ie CYIecTByeT ONacHOCTh BJLIXaHHA ero paGoammu.
Ocobasa omacHOCTH BO3HHMKAaeT MpH HOJ3eMHLIX pa3pafoTkax @ HPOXOAKe
TYHHCIEHl B KpemKHX HOpoJax, Ifie NPMMeHEeHHe B3PLIBUATHIX BEm[ECTB
THIA TeJUTHUTA M JMHAMHATA CBS3aHO ¢ 00pasoBaHuMeM OKHUCJIOB a30Ta,
KOTOpHE He TOJBKO AIOBUTH caMu mo cefe, HO B HEKOTOPHIX CIydasX
OpeACTaBAAIT — N0 MHEHMI0 MHOTUX aBTOPHUTETHHIX YUYDe:KAeHH# —
eme M ycuileHHe BPEe[HOTO AeHCTBMA MbUIM HA JIeTKHe, Jlake €CJH OHH
NPUCYTCTBYIT B aTMocdepe B OY€Hb HE3HAYUTENHHHX KOJMIECTBAX.

Ussecran ciayuam, Korna B cmiiy TpeGOBaHWH 3KCHJAYyaTallMOHHOTO
XapaKrepa mocje B3pbiBa OhiBaeT TPYJHO WJIU HEBO3MOKHO H30eKaTh
pacmpocTpaHeHMs MCXO[Amell CTPy:m OO ApyruM paboumM ydacTkaMm;
TMO3TOMY NpPeJIPHHUMAJNCH IOUBITKA €O31aTh 3QPeKTHBHEE GUIBTPH
JIUIA yJAABJAMBaHAA NBHJAH U Ta3oB ¢ IeJbl0 IOAjAep:KaHNs 6e30macHHIX
ycaonmii paGoTe B TaKHX CJaOydJasax.

OcHOBHbIM TpeGOBAHMEM K TAaKOro poja ¢uiabTpaM ABIsSeTCA MX
cnocoGHOCTh YHAJATHh NbUIb W IIPONYCKaTh Gouabmoii o6beM Bo3myxa
(upubausurenpuo 2,5 m3/cek) u 3QPEKTHBHO HPOTHBOCTOATH MCKJIIO-
YUTeNbHO MOMIHON BOJHE SAJOBHTEHIX Fa3oB M mbUiM, obGpasyomuxcsa
npu B3pniBe. OHH JOJHH BHIIOJHATH CBOe Ha3HaueHWe W B Hebiaro-
NPHATHLIX YCJIOBUAX, YACTO BCTPEYAIOUIUXCA B IOJ3EMHHX YCJIOBHAX,
1 orBevarh Tpe0OBaHMAM HAJEKHOCTH M B3amUTH OT HEOCTOPOSKHOTO
obpameHnus.

Opua n3 Takux GHIABTPOBAJBHHIX YCTAHOBOK paboTaeT €O IIETOYHBIM
PacTBOPOM MapraHLOBOKICIIOro KajJuA B QUIbTPYIOmEM cjoe pacmiemn-
JIEHHOTO BEPMHKYJANTa — JJA Y QJIeHMsA rason, COBMECTHO C PANOM
d:1aneAcBHX PYKaBHHX PUABTPOB — A yJadeHus OblIn. B coobme-
HUAX B yTBEpPAMTENHHOH (OpMe TOBOPUTCA O MOJOKUTENLHBIX Pe3yilb-
TaTax. 10;TydeHHBIX ¢ oObemoM Bosgyxa mopsaka 170 m®/mun; ogmako
W 1P 3TOM — COIJIACHO OTYeTaM — BO3JIyX IOcje OYUCTKM B QMIbTpPaAx
copepskit g0 0,01Y% aszorHeTnhix coeTHHeHHMEH, 4YTO BBHI3pIBAeT HEOOXO0aHU-
MOCTb €r0 pa3s:;KM:KeHMsA 110 MeHbleil Mepe B NATH pa3, 4TOOb KOHIIEH-
TPailu¥ Tas30B yAep:KMBajauch B 0Oe30macHLIX IIpejiesax.

JleTai iy KOHCTPYKOMH M JKCIJIyaTAI{MOHHAA XapaKTepMCTHKA (PUIb-
TPOBAJBbHOIl YCTAHOBKH HpUBEAEHB B IPHJIOKeHUN 3.

IMOJA3EMHBIE APOBMJIbLHBLIE YCTAHOBKH

C rouxu spesus 60pbGHI ¢ ILLILIO PACTIONOKCHAE APOOHIBHEX PabpuK
Ha nHeBHoil moBepxHocTH Oosee mesecoo06pa3HO, TaK Kak 37eChb IIBLIe-
YIaBIMBaHUE M YAajeHUe NbIJIM MOTYT ObITh OCYHmIECTBJICHH CIOCOOaMA,
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ykaszasEuMu B raase XII. OpHako Moryr BcTpeTHTbCA CiydaW, KOrga
JApo6uibHOEe 060pyROBaHMe OPUXOAMTCA PasMemaTh B HOA3eMHBIX Bhipa-
6oTKax, B YaCTHOCTH TaM, IJe IPOMCXOAMT ApobieHNe MOPOALI A HC-
NONb30BaHWA e€e B KavecTBe 3aKJaJKU BHPaGOTAHHHX NPOCTPAHCTB,
onyCcaHWe KOTOPLIX YiKe IIPUBEJEHO BHIlIE.

IIpoGnema mpIeynaRIMBAHUA Y UCTOYHUKOB ee o0pa3oBaHHA B yc-
JOBHAX IIOI3eMHHX Ppa3paboTOK OCTAaeTCA B OCHOBHOM TOH 3Ke, UTO M Ha
¢abpukax, pacHmoJOKeHHHIX HAa JHEBHOH NIOBEPXHOCTH, W 3[eCh HeT
HEeoOXOUMOCTH B JaJbHEHIEeM PacCMOTPeHHH 3TOro BONpPOCAa B paMKax
HACTOANIEr0 pazjesia, 3a MCKIIUYEHMEM yKa3aHusg HA TO, YTO HA BCEX
3Tamax mpouecca APOGJeHHS CjeAyeT IMMPOKO WCHOJIb30BATH BOAY.
TaasHoe 3aTpyfHeHUe 3aK/JII0YAETCSA B yAAJEHAN MBLIM HOCTe ee yJIaBJau-
BaHUA, M NMEHHO 3/iech Tpebyercs ocobasi TmaTenbHOCTh. HamoMHUM,
9TO HA /IHEBHOW IIOBEPXHOCTH KpyHHHE (paKIuM OeJIH, COOpaHHOM
MOKDHMH IbUICYJIOBMTENAMHA, IIMKJIOHAMUA W TOMY MOJOOHHIMEH YCTPOi-
CTBaMM, OOHIYHO BoO3BpamaloTcs Ha (Gabpuky B BHIE HEOCAKIEHHOTO
IJIaMa, TOTAA KaK MejKue pPaKmuM, cofAeprKam{ue 4aCTULbI TOHKOUC-
IepCHOM B/JEIXaeMoO¥ HELIH, BHBOAATCA B atMocdepy. B monsemmsix ixe
ycioBHAX BHOpacHBaHHE TAKMX MEJIKOPACCeSHHHIX YaCTHI[ B BO3XyX
BO3MOKHO TOJBKO TOrjia, KOTJIa OHH MOryT ORTh HANPABJIEHH HEMOCpPeN-
CTBEHHO B HCXOJAMYI0O BEHTHIIANUOHHYI0 CTPYI0 MJIU B BHITSIKHOM IMaXT-
HBIl CTBOJI ¢ TapaHTHell, UTO OHH He TONAAYT B 30HY AHIXaHMA JIOJeil.
OTtcioa sAcHO, 4TO 1ie/1ecO00Pa3HO JIMIIb TAKOE PACHOJiOKeHHe APOOHIh-
HBIX YCTAaHOBOK, IPH KOTOpPOM Oyaer ofecmedyeHa MX HEMOCPEACTBEHHAs
CBA3BL C HCXONAMEH BEHTHJIAIMOHHON cTpyeil, 3aXBaTHBAaIOMIEH RO3AYX
OT JApPOOMIIBPHHX YCTAHOBOK,

B caygasx, Korjga TakaAa cxeMa HEOCYIICCTBHMA, HJIA €CAH €CTh
OCHOBaHMe TpPejIoNaraTh, 4To JIOM, 3aHATHE HA MOJA3eMHhIX paborax,
MOTYT OKa3aThCA B YCJIOBMAX ONACHOIO COCTaBa OTPAa0OTAHHOTO BO3AyXa,
HOCTYHAIOmMEro OT APOOUIBHBIX YCTaHOBOK, HEOOXO0/MMO B JOMOJHEHUE
K [HMKJIOHAM HJIU MOKPHIM HOEUJIEOCAJUTENAM IIPefyCMOTPeTh MAJbHEH-
OIyI0 OYMCTKY BO3AyXa B QUABTPaxX ¢ 1edbio 3QPeKTURHOro yJiaBJIiBa-
HUA MEIKHUX BAHXAaeMHEIX YacTuim mein. A sToro ciegyer mpEMEHATDH
TKaHeBbie MJIH 3JEKTPOCTATHIECKHe (UIbLTPH, ONACAHHE KOTOPHIX [aHO
B rnase V.

Jng ynanenusa Gosee KpynHHX Qpakuuil mean, cobupaeMoi B 00lib-
IMUX KOJHMYeCcTBaX Ha APOOMIBHBIX YCTAHOBKAX, MO;KeT NPUMEHATHCH
OTKaYKa ee Ha II0BEPXHOCTh B BHUje MJaMa, IyTeM CMENIUBAHUA C BOJOIi,
OTrpy3Ka B ¢opMe IJIOTHOM I'PSA3HM MM 3aTapHBaHMe B OyMasKHbE MEIIKU
¢ YKJA[AKO# MX M03af¥ TMOPOJHKX CTEHOK ILJd B BHPAaOOTAaHHOM IIPO-
CTPaHCTBe.

B nocnepHeM ciygae MemKM [OMKHEH OHTh HEPBYI[{UMHUCH, Ha-
IOJTHeHHe WX MOJJKHO HPOM3BOFUTHCA 0COGO TINATeJbHO, BO BIasKHLIX
yeaosuax. EciIE Takue MemKH MCOOJNB3YIOTCA B COYETAHUU C OYTOBBIMM
CTeHKaM#, TO OHM BO MHOTOM COMEHCTBYIOT CO3[JaHHMI TePMETUYHOCTH
3aKJaIKY.
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PAXHOAKTHBHOCTDH

Eme opnum dakTropoM, KOTOPHII HeoOGXO0/{UMO YYHUTHIBATH, B 0COOER-
HOCTM TpH Moj3eMHOIl pa3paloTKe OorarblX MecTOpPOKAeHWH ypaua,
SBAAETCA OPHCYTCTBHE B PYAHWYHOM BO3AyNe PaAMOAKTHBHLIX Tra30B
¥ neiM. PaguoaKkTmBHHE Ta3 pajiom obpasyercda B YpaHOBOH pyae
HENpPepsiBHO, KaK CJeJCTBHE €CTeCTBEHHOTO Ipolecca pajnoaKTHBHOTO
pacnapna. {uddysns pagona yepes pyaHOe TesNO POUCXOINT MOCTENEHHO,
¢ nociejyiomeil sMaHanueil ero B PyAHMUYHYIO aTtMocdepy.

Ilpu pacnage pagona ¥ ero GOYEepHHX HPOAYKTOB obpasyercs psajg
Pa/MOAKTHUBHBIX 3JE€MEHTOB; HEKOTODbHIE M3 HUX SABJIAKTCA TBEPAHIMH,
a M3 MX YHCJAa MHOTMe H3JIyJalT aidbda-dacTunsl. [JaBHHIM BHAOM
OINAaCHOCTU PAJIMOAKTHUBHOTO W3JIYIEHUSI, KOTOPHH cJjefyeT YIUTHBATH,
ABJNAETCA BO3MOKHOCTh MONAJ[AHUA 3ITHX MaTePHaJioOB B JeTKUe MIIH
Jpyr¥e OpraHbl IPU BABIXAaHWH 3aPa;KeHHOr0 MMM PYAHHYHOTO BO3AYyXa.
Boobme jxe mis KOHTpOJs ¥ NORAEp;KaHHUA BEJIMUNHH PaJMOAKTHBHOTO
M3;1ydeHusi Ha TPHEMJIEMOM YpOBHe B KadecTBe Hauboee 1uenecool-
PA3HOTO CpPEJICTBAa MOYKHO PEKOMEH/I0BaTh NPOBETPHUBAHHE.

B GonbmuucTBe Cciyyaes mpyM HaJWYHH COOTBETCTBYIOWIEH BEHTHIIA-
WM, JIOCTATOYHON ANS DONAEP/RAHMS B JIONYCTUMBIX IpefelNax KOJM-
4YecTBA HEPAaJUOAKTHBHON WHJIH BO B3BEIIeHHOM COCTOSHWY, oOpa-
30BaHME CHyYailHBIX KOHIIEHTPAalMii yKa3aHHHX 3JIEMEHTOB He Oyfer
HMETHh MeCTa.

Tem He MeHee ciefyeT IPUCTAIbHOE BHUMaHHE YAEAATH TeM 30HAM,
rje IPOBETPUBAHHE MOJKET OKAa3aThCA He HA JIOIKHOM BHICOTe, TJe
BO31yX 3acTaMBaeTCA B KapMaHAaxX WM rfe B 3a60sax umeorcs 6oabiue
o0HaKeHHbIE TIOBEPXHOCTH PYAHOIO TeJa.

He caemyer ymyckarr u3 BHpma, 4ro pajoH, HOMHUMO pa3paboTKu
YPAHOBHX pPYJ, MOKET OPUCYTCTBOBATH M B JPYTHX PyJHHUKAX.



TrdABA XV

HHAUBUAYAJBHBIE CPEXCTBA 3ANIMTHI

HecMmorps Ha caMoe TImaTebHOE BHIIOJHEHHE PAa3MHYHBIX MEPOMPHS-
THH 0O OpeXyNpe:KAeHWI0 NhIeo0pa3oBaEMA H NBUJIENONABIEHNIO,
ONMCAaHHKIX B NPEARAYMHUX T[JjiaBaX, NP DNOA3eMHHX paspaborkax
¥ NPOXOJKe TYHHEJEH MOTLYT CO3aThCA YCJAOBHUSA, UPH KOTOPHIX U30Jis-
OuA I[epCOHajJa OT JeACTBHA CHJIbHHIX KOHIEHTPALMIl IEUIM WHOTAA
HEBO3MO’KHA, 0COGEHHO B cilydae HEHCOPABHOCTEH UM aBapUil B cHCTEMC
NBIIe3aUTHLIX ycTpoiictB. UHOrga MOryT BO3HHKHYTH eme M Jpyrue
HCKIIYUTEIbHEE O0CTOATENbCTBA, KOrAA JJIOAX OBIBAIOT BHEIHY KIEHBI
BXOJHUTH B CHIBHO 3aNbIIeHHHH BO3AyX. Takue 06GCTOATENBCTBA MOTYT
BO3HMKHYTh, HANpUMeEp, HPH UCOBITAHMM HOBRIX IIPMEMOB BelEHHA
TOPHBRIX Pab0T WM HOBHIX TUIIOB MAINMH; HEOOXOQUMOCTh B MCIIONb30-
BAaHUM WHAUBHAYAJIBHHX CPENCTB 3al[HTH MOKET BCTPETHUTHCA TaKske
Yy JMI[ TOPHOTO HAaJA30Pa, KOTOPHM WIPHXOAMTCA HPOBEPATH QHILTPLI
¥ jpyroe oGopynoBaHue s OGOpPbOK C HBLIBIO.

B takux cayvasx gomkna OnTh o0ecliedeHa BalUTA JBIXATEAbLHRIX
OpraHoB Jfe#i; APYTMMHE CIOBaMH, JIOAM, paboTaomue NpH HAJIUIUI
B atTMocdepe BHICOKHMX KOHIEHTPALUE MBI, JOJKHH HOCUTH peciimpa-
TOPH. JTO ofecmeuuT cHalKeHue WX OOECHHUIEHHHIM BO3IYXOM.

CyniecTBoBaBmee paHee m3BecTHoe mpenybeskneAne paGoUHX IPOTHB
pecnupaTopoB B IOCJIeJHee BpeMsA HECKOJIBKO PaccedBaeTcs, BEPOATHO,
BBHJly BeChMa CYHIECTBEHHHIX yayumenuii sTux ammapatos. OgHAKO BCE
PeCcOHpaTOphl CTPAfAalOT TEM HEJOCTATKOM, YTO OHM NPUYUHAIOT 3HA-
gHUTENbHbIE HeymoOCTBA TeM, KTO MX HOCHT, B YAaCTHOCTH B YCJIOBHAX
BHICOKHX TeMIepaTyp; KpoMe TOro, mpHMeHeHHe uX Memaer palboTe
M CHW)KaeT IPOM3BOAMTEJNLHOCTh Tpyjaa. Haxomem, moMomb pecnupaTo-
POB B OTHOMEHWM CHUKEHWA ONACHOCTH OT MKW He ABIAETCH HE3aBIi-
ciMoil QyHKIHUe#, a cKopee 3aBMCHT OT Jo0Opoil Boam Jiofed HOCHTH
3TA AanmapaThL

TaxknM 06pa3oM, X0Ta rIaBHOE BHUMaHME [OJKHO OBITh, KaK BCerja,
obpameno Ha 60pb0y C UBUIBIO IPH MOMOINM PaHee ONHMCAHHKX cHoco6os,
MHIMBHAYaJbHASA 3amMUTA MHOTJA MOKeT OKa3aTbCA EJUHCTBEHHO [(0-
CTYNIHHIM CPEJNCTBOM 3aIfUTH OT BJHXAaHUA IHIIN.
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Cpencrsa WBAWBHAYaJdbHOH B3amUTH OT NHIM HOJPa3AedAOTCA Ha
JBe rpynnn: QAIBTPYIOMMe AaOOAPATH H aOapaThl ¢ HOjadedl CHATOro
BO3yXa.

TPEBOBAHUA, NNPEADBABIAEMBIE K PECIIMPATOPAM

KHoHerpykuusa pecunrparopa Wi MacKH JAO/MKHA OBITH TAKOMH, 4To0n
€037aBarh MUHUMAajbHbie HeyRoGCTBA A JMNa, HMOJb3YIOUIETOCA ITUM
apmapartoM. I3 wacrHOCTH, pecnuparop He [OMKeH OTPAHHYMBATH I0JC
3peHus, uYT0 0COBEHHO BAKHO
B TOpHEX paborax, rie MHOTHe
pabouune omnepanuu tpebyior Ha-
DpaBIeHWs B3TAAJIA BHH3; TO-
ITOMY HPHX(};‘LHTCH 66;}&11{31‘}.
DHUMAaHUE HA HOJOMKeHHue peclu-
paropa. Homenue GonpmuncTna
CyMecTBYOMUX pecunpaTopoB
CBA3AHO € WU3BECTHHIMU HeyaolO-
crBaM¥ M momexamu B pabore,
¢ ueM, OHAKO, HPUXOAKTCA MU-
puTsCHA B uHTEpecax Oesomac-
HOCTH.

JddexTMBHOCTE OYHMCTKU U
CONPOTHUBJAGHUE [BIXAHUIO ABJIA-
oress  Hanbodee BasKHBLIME - Xa-
PakTepHCTHKAMHE, KOTOpHE Heob-
X0UMO Y9YHTHIBATE IIPH 3aKase
pecnupaTopoB U KOTOPhIe NOJHHB
OBITH FACHO YKasaHH BO Beex odu-
NHATBHLIX  TeXHHUIECKHX YCJO-
BHSAX Ha JaHHble allapaThL.

Hanpueiimum rpefoBanuem
Apiagerca ynobcerro obpamenus
¢ pecmuparopoM. llockonbxry
Jdpboit B3 HUX ITOCHe KasKIoro
WCHOIb30BAHUA HY/H/[AETCA B THIA-
TeTbHOH NPOBEPKe # OMUCTKE, TO
rpefoBaHNe HPOCTOTHL KOHCTPYH- Pme. 112. I poTHBOIELICBEIE PEeCHRPATOPHI
THBHOIO O(I)OPAIJIEHHH peCHI/IPa- A NPAEMeHeHEA B HOAICMHBIX YCJAOBHAX
TOpa B XAHHOM CJyIae HABIACTCH
CYINECTBEHHBIM.

JHaEUA, HAKOIICHHEE Ba NOCJACJHHE OB OTHOCUTEJILHO TOHKO-
JUCHePCHBIX OblIel, HOMOIJNH HONYIAPUINPOBATH PasJudHple THILH
GuALTPYIOMUX PECOMPATOPOB. ITH alaparsl B OCHOBHOM COCTOAT H3
ILIOTHO TPUTrHABHOH aumenolt gactu, GuiabTpa JUIA MeJKOR Oplia (I2CTO
B koMOuHan®Eu ¢ GuabTPOM JJIA KPYHHHX (Qpaxkmuil) M KjiamaHa BAb-
XaHMA W BHAMXaHHA. [l1A HCIONL30BaHHA B rOPHOH HPOMBIIIICHHOCTH
HMEIOTCH DPasiMdHbe THIB PecIupPATOPOR.
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Ha pme. 112 moxasanbpl HeKOTOpHe 00pa3mbl TMIOB DPeCIOHMPATOPOB,
pa3paGoTaBEHEX B HOCJEIHEe BpeMA M YAOBJIETBOPAIIINX COBPeMEHHEIM
TpeboBaHUAM.

UcorviTanua B paspeileBHe K NPAMEHEHHI0 pecnApaTOpoB

Copemanne axcmeproB npu Mexmysapogrom Giopo tpyma B 1952 r.
PeKOMEHI0BANO0 JOIYCKATh K IPHUMEHEHHMIO TOJBKO Teé THIH peCcIMpaTo-
POB, KOTOPHE MPOLLTA UCHKTAHUA U OHJIN DPN3HAHK IOJHEIMA K 3KCOJIY-
aTagWM COOTBETCTBYIOIMMMHM KOMIOET@HTHHIMH yipeskfAeHuUAMH. TOJBKO
takuM o0pa3oM Mo;ker OHTH HOJy4eHA TapaHTHA B TOM, 4TO pecmHpa-
TOpH OYyAYT WMBrOTOBJATHCA B IOJHOM COOTBETCTBHH C CYIIECTBYIOIUMHA
B HacTofmee BpeMA CTaHAAPTaMH.

B o6mux geprax NpPOTHBONBUIEBOH pECHUPATOP JONKEeH YHAOBJe-
TBOPATH CJAEAYIUM TPe0OBaHMAM: €ro0 HAYaJdbHOE CONPOTHBJICHME
BKXaHUI0 He NOJ;KHO mpesnmath 20—25 mm 600. cm. HpPA IPHUTOKE
pBoagyxa, pasEoM 90 a/mun. Ilpnm wucmosnrzoBaHMM B HIPaKTHIECKHX
YCJIOBHAX €ro CONPOTHBIEHWE He JON:KHO DPEBHIMATh 20 MM B TE€UeHHE
aio6oro mepmosa Bpemenu fo 4 u. ConpoTHBieHHe ero RHIHXaHUIO,
TaKkyke NOAJeRamee OpoBepKe, He AoipKHO mpepwmats 10—12 mm
B Tex jKe YCIOBHMAX HPHUTOKA BO3AyXa.

IpdexrusrocTh PuABTPYIONEl cHOCOOHOCTH pecOHpaTopa yCTaHAB-
JIMBAETCH TAKIKe B YCIOBUAX, AaHAJOIMIHHIX TeM, KOTODHE BCTPEYAIOTCA
Ha mpaxrtuke. Ilpm atom ocob6oe BHuMaHue ciefyer ob6pamare Ha TO,
9700 UCHHITAHUA TapaHTHPOBAJIU IOJTYy4eHHE AEHACTBHUTENBHO IOKa3a-
TeJBHHX Pe3yJNbTaTOB B OTHOLIEHWMM MeIbYaiilIMX dYacTHI[ MM, o0Ha-
PV/KEHHHX B YCIOBHAX, KOTODHE (AKTHIECKH CYMIeCTBYIOT HPHU HMe-
jomuxca B Bugy pabouumx mpomeccax.

O6mas mpoBepKa pecnmupaTopa Ha TOJZHOCTE €r0 K 3KCHOJyaTaldn
JI0T3KHA BKJOYATH M TaKWe MYHKTH, KaK IPHTOHKA MAacKM K JHIY HO-
CAIIETO ee W IepMETHYHOCTh NPH ee NPUMEeHEHHUH.

O6mas koHCcTPYROHA

Komcrpyknua pecnupatopa Hoi:kHA OGbITh TaKoil, 4100b €ro MOKHO
OBIJIO HOCHTD OBOJBHO MPOROJKATEIBHOE BpeMsl, MCOKTHBAS MAHUMA b~
Hee HeyzoGcrBa. Macka JoJsKHA TepMeTHdecKH 3aKPHBATh JHMLO ¥ OHTH
CKOHCTpYyHpOoBaHa TakdM o6pasom, 4ToOB IPH HAXOKAEHUH B IPABUIb-
HOM NOIOKEHMH MACKa OCTaBIANA MUHUMAJILHOE «MEPTBOE IPOCTPaH-
CTBO» HAa BHYTpeHHe# cTopoHe. Pecnuparop JOJKeH BHIAeDAHBATHL Ipy-
Goe ¢ HUM ofpamenue, a MaTepuald, 3 KOTOPOTO OH W3TOTOBJEH, MO KeH
NO3BOJAATh IMEPHORAMIECKYI0 MOUKY ero, ecam morpebyeTrcs M ¢ Je3wH-
QenupyIOMEMH CPEICTBAMY, MM CTepWIu3anuio, 0e3 BO3HHKHOBEHHA
rakux-a1m6o mospesrmenmit. Martepuan moskeH OHTDH HEIODIOYAM H He
pasgpayatb KOKY.

Bakanim daxkTopoM sABIsAeTCA Bec ammaparta, KOTOPHE ansa 6oab-
mHcTBa pecuupatopos cocrasaser 100—400 e. Hockoasky u3numuwmii
BCC MOMKeT, HO-BHAMMOMY, emie GoJiblie BJIMATH HA HeykelaHue paboamx
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HOCHTh DEeCHEpaTopH, PeKOMeHAyeTcd, uToOn mx obmui Bec B pabouem
COCTOAHMU He HPeBHIMAJ IpubamsATeabHo 225 2.

Bo muormx crpaHax pa3paboTaHH TeXHHYECKHe YCIOBHS [JIA HpH-
€MOYHHX UCHNTAHUHA PecCOupaTopoB, ¢ OpPeAbABICHAEM K HHUM B HEKOTO-
PHIX cixyuasx Oosee crpormx TpeOOBaHMI, YeM Te, KOTOPHE YKa3aHH
BHIE. 37ech He CTABHTCA NEJABI0 JETaJbHOE PACCMOTPEHHE BTHX
HCHHITAHMI W IPHBOJATCA TOJBKO IJIABHBIE NYHKTHI, KOTOPHE HEOOXO-
OUMO YYUTHBATH OPHU OIEHKE PECOUPATOPOB, a MMEHHO:

BEC;

repMeTHYHOCTh ¥ IPHUTOHKA JIMIEBOH dacTH;

yA0OCTBO M OTCYTCTBHE pa3[ParKeHHs KOKH;

Ka4eCTBO KJIAINAHOB BABIXaHHA H BHJKXAaHHUA,

OTBOI BJIATH;

BpeJiHOE HPOCTPAHCTRO;

rOJIOBHHE JAMKH;

JOCTATOYHOE IIOJEe 3PEeHW;

KOHCTPYKUMA (QUABTPA;

¢uabTpyomas cHocoGHOCTb;

COIPOTHBJIEHAE [HIXAHHIO;

yEXOOCTBO OYHCTKH M CTEPHJIH3ANNH;

HOPTATHBHOCTH M LIPOYHOCTH Qyriaspa.

JIunesas wacrtb

Jluuesas 4acth CIAYKUT JIA OOJJep/KaHAA QHIbTPa € KJIaDaHAMH
BIBXAHUA M BHIHXaHUA I[epex JunoM pabodgero; 3ta 4YacTh H3TOTOB-
Jasgercs U3 PE3HHH, CHHTETHIECKHUX 3aMEeHUTeNleidl pesuHH HIH JEerKoro
merasiia. IlmotHag mocagka Ha JUI0 00eCHEYMBAETCA CHEUAJILHEIMU
uzonupyomumMe obogramMu. [IpHTOHKa B COOTBETCTBUU C pPa3iIAYHBIME
dopmamMu JMIa MO;KeT OBITH OCYINECTBJIEHA PpasInYHEIMH cOocobami,
HampUMep ¢ OOMOMbI0 PEryJIUpYIAX JNAMOK, OyTeM IpPUMEeHeHUus
ro0KuX, NOAATJHMBHX JWLIEBHX 9acTed MAM H3TOTOBJIEHUS JUIICBRIX
gacrTeil pasHOro pasmepa, ¢ PasHBIMH JAMKAaMH, IJIOTHO IPH/EraivliuMII
K auuy. OHI MOTyT OHITH BHIIOJHEHH ¢ IPUTOHKOH IOA HOAOOPOOK H.1it
Haj mofa0O0pOAKOM; Kak ofugee ImpaBU.10, MNPENIOYTCHHE OTAAETCH Hep-
BOMY M3 3THX ABYX BHJOB IPHUTOHKH.

Ha ypobcTBo HoOUreHUst pecmmpaTopa BJIHMAT TOJOBHHE JIAMKH,
mocajKa MackM Ha rojoBe u mHarpesanue Jjuua. Ciegyer ydareizath
ya00CTBO HIPUMEHEHHS WX JTHIAMH, HOCAUIAMH OYKHU.

Kaananst

B coBpeMeHHHX KOHCTPYKUWAX LPHHIMI BO3BPATHO-NOCTYHATEIb-
HOTO [BIXaHHUA — BABXAaHUE W BHLXAHHE 4epe3 OJHH U TOT Ke KJa-
nag — Oosxblie He TpEMEHAETCA, M PECHHPATOPH CHA0;KaoTCA OTAeNb-
HEIMM KJaOaHAMY BAHXaHHA ¥ BHANXaHHg. HiIanaHw JOKHHE OKa-
3HBAaTh JHXAaHUI0O MAJOe CONPOTHBJIEHWE, OpHIeM IOpPH BHHXaHHAH
MeHbIIe, YeM IPH BAKHXAHHAH, OHH JOJ:KHB NJIOTHO 3aKPHIBATHCA B ORTH
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JCTKO JOCTYOHRIME JAJs oducTKU. Huaman BauxaHua oOKYHO HM3TO-
TORJSAETCA H3 PE3WHEI, KOTOpaA AOKHA OHTL NPEefesbHO DJIACTHIHOM,
TOHKOH ¥ raagkoil. Hianans BHAKIXaHMA BRINOJHAIOTCA IIaBHREM o6pa-
30M KaK OTKHJHHE KJalaHH M3 Jerkux MeTajJIOB, CHHTeTHUYCCKHX Ma-
TepPHAI0B, PE3HHH, JHUCTOBOH CIIOMH.

Jisg yMeHbUIEHUS] CONPOTHUBJIEHHUA BHIIHXAHHIO HEKOTOPHE MAaCKH
crain cHab;kaTh JBYMA BEIBXATEJbHHMHM KianaHama. B stux ciayuasx
B OTHOIIEHHW TEePMETHYHOCTH K HHUM HpeIsABJASATCA Goiee cTporme
TpeOOBAHNA, YeM K O HOMY KJANaHy; OHH JOJ;KHH OHITH 09eHb NJAOTHO
NpPUrHAHE H OBICTPO 3aKPHIBATHCA, YTOOH rapaHTHPOBATH AGCONIOTHYIO
IrepMeTHYHOCTh BO BpeMs BILIXaHUA.

BaaroyrosaTenn

YianeHue riIard, HaKAIUIMBAIOMIEHCH RO BCeX FePMETHYECKU OPHTHAH-
HHIX MAacKax B peayiJbraTe NOTEHWsi W HCHAPEHHA TEIUIOTO BJIASKHOTO
BO3JyXa, JOCTHUTAeTCH PAa3MYHKMM HOYTAMH. B HEKOTOPHX MOJEIAX
npolylT yRAAATH BJIATy dYepe3 AKXAaTeJbHHI KiamaH. B mgpyrux cay-
YafX B HIYKHEU YacTH MACKHU, HOJ MOA00POJKOM, HOMEMAeTcsaA BIAroyao-
BHTEIb, KOTOPHII BPeMsA 0T BPEMEHHM MOKHO OTKDHIBATH.

To1oBHBIE AAMKRA

Hapsiny ¢ nunesoil gacTpio Ha DJAOTHYI0 NPUTOHKY MAacKO HA JIENE,
a4 TaK;Ke M Ha pachpefielieHHe Beca OKa3hBAKT BJAUAHWE W TOJOBHHE
gaMiyd. OHH Moryr OBITH BHIOJTHEHH pPa3JIdYHHMH cHoco0aMH, HO
BCerjia MOJKHHEL JOOYCKATH BO3MOKHOCTh HMX PeryJIdDPOBKH H He
BBI3BIBATH YPE3MEPHOr0 JaBJEHHA HA FOJIOBY, KOrfia oHu 3aTAHYTH. OHEI
N3COTOBALIOTCA W3 PE3WHB WU OPOPE3WHEHHOTO MaTepuala M MOLYT
OHITbL ONWMHAPHRIMH MM JBOHHBEIMH.

®uabTps

BoasmuacTBo coBpeMeHHRX HPOTHBONBLIEBHX peCOHpPaTOpPOB CHAG-
sRaercs CHeLHaJbHO U3TOTOBJIEHHRMY OyMarkHbiMu Quiabrpamu. UM npu-
Halorcst pasnuyanie gopmbl, yToOH 00ECHEYHTH MAKCHMANbHYI (QHIBT-
PYIOIIYI0 HOBEPXHOCTH NpH HauMmeHblieM paamepe. Ilpu marorToBiaenun
$uAbTPOB mpMIATAeTCA HEMaJa0 YCHJIMIl /Il BHIIOJHEHUA ABYX LPOTH-
BOPEYHBHX TpeboBaHuii: HamGoablzas 3¢PeKTHBHOCTh OYUCTKH H HAH-
MeHblilee COompoTHBJIeHHe AHXaHUI. UToOH OTBEYaTh CBOEMY Ha3Ha-
9eHu0, PUABTPH HOMEHH 061afaTh 00JBIIOH HAaYaAbHOI PuABTPYIOMEH
cnocobHoCTBIO, a 3a0mBanuMe QUIbTPa, Bedyllee K yBeJIMYCHUIO COIPO-
TABJICHHUA, JOJKHO NPONCXOAMTH O4YeHb MEJIeHHO, HOCJTe HPOLOIKH-
TeJAbHOTO IEPMOAA OTIO;KEHUS IRLIH.

Cpegs pasJMIHEIX CcHOCO00B BHIIOJHEHHWS QHIBTPOB BCTPEYAIOTCA
¢opMH rapMOHMKOH, roppupoBaHHHE ¢ OAHTOBHIMH CKJIAJKaMH M pery-
JIApyeMEle, KOTODHE pa3judaloTcs N0 HA3HAYEHHIO: [JIS pecHmpa-
TOPpOB ¢ ofAHMM wuiau asyma ¢uasrpamm (puc. 113). B meroropmix
M3 OUMCAHHHIX PEecIHpaTopOB HPEAYCMOTPEHBI NPeAPUIBTPH M3 XJOU-
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KOBOH BaThl WM IIEPCTH JJIA VJIABAUBAHWA KPYOHON OELIH, 9TOOBI H3-
Ge:xarb TPEKAEBPOMEHHOTO 3a0MBaHUA QUIBTPOB, NpPeAHA3HAYEGHHBIX
Ui yJaBJMBaHUA MeJIKAX Qpaxmuii.

Boime 6bL10 yike 0TMEYEHO BO3pPACTAHHE CONPOTHBICHHUSA [HXAHHIO,
BO3HUKAOMee IO Mepe YBEJWIeHUS HPOAOIKUTEIBHOCTH HpPeOHBAHUN
¢unbTpa B akcmayaramun. UTo0H cBeCTH K MHHMMYMY CBA3AHHYKO
¢ 9TuM TOTEpI0 TpyHocunocoOHOocTH pabouux, IpegOpHHUMAIHCH pas-
JHYABe MepH, U3 KoTophix naubosiee HeiecooGpasHoil B HacTosmiee

Pure. 113. @uabTphl DPOTHBOIBLLICBHX peclmpa-
TOPOB

BpeMs SIBAACTCH, HO-BHUMOMY, Bapuaut ¢ AByma Quabrpamu. Pecnu-
PATOPHL ¢ ABOHHEIM PHIABTPOM ofeceunBalor Gosee IMUPOKOE MOJE 3PEHHA
H CHH/KAlOT COHOPOTHBJIEHUE NBIXaHHI0 — IO CPAaBHEHHMIO € amIapatamit
¢ oguuM QUIABTPOM — BEBOEe. JTO MOKET OKas3aThCA pemaromuM Gaxro-
pom TaMm, rie Tpefyercs HpoOgoJKHTEeAbHasA pabora B OYeHb OBLIBHOU
cpene.

Jlpyroe pemmeHue HaBHOHE npobjeMsl — dTO IpHUMeHeHWe (PUIBTPOB
IJA Pa30BOr0 WCHOJB30BAHMA, KOTOPHE B clAydae HaJOOHOCTH MOLYT
3aMeHATbCA camuMm pabodum. Taxuwe PuaprTper TpeGywT MeHBIEro 00-
CAYKUBAHUSA ¥ 00JerdaoT o4ucrky ammaparoB. C FErHeHAYECKON TOYKM
3peHHA OHHM Taxxe 00JaJa0T OPeAMYINEeCTBOM HO CPaBHEHHIO ¢ QHIbI-
paM# HEOJHOKPATHOrO0 HCIOJb30BAHHA, 4TO HMeeT 0c000 BaKHOE 3Ha-
gepMe B CcAyvagx, KOI[a PpECHHpATOPOM HOJB3YIOTCH HECKOIBKO
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genosex. Ilpu 95ToM HrpaeT pojb M HCHXOJoOrmiecKmit dakrTop, Korja
pabounii, HOCAMEII TAKOH pecnupaTop, 3aMeHAA QUIBLTDP, caM BUUT, Ha-
CKOJIBKO d(¢)peKTHBHO GHLIO yJaBIMBaHWE HOBUIM H KaK BEIHKO TO c¢e
KOJINIeCTBO, KOTOPOE He DOHaJI0 K HeMy B JIETKHe.

NOPUMEHEHHE CHKATOI'O BO3AYXA

U3 umcaa pasaMuHbXx npucoocofienuil, paboTalmux €O CKAThIM
BO3OYXOM, TaK Ha3HBaeMasA (ULIAHTOBag MAaCKay», IpejcTaBidrmas
coGoit Hauboyiee TPOCTOH THHO JTHX YCTPOMCTB, BO MHOTHX ClydaAx

Puc. 114. IIpormBOOKNEBOil pecnMpaTOp ¢ HNpPHAMEHEHHEM C:KATOrO
BO3[yXa:

1 — naugeBad 4acTh; 2 -— rubkasd TpyOka; 3 — JleHTa; 4 — NPHCOCIMHCHHE
TPpyOKM; 5 — TIoJa9a CKATOr'0 BO3AYyXa; 6 -—— Marmcrpalb BO3AYXOHOPOBOIA;
7 — mydra; & — TPOHHHMK, 9 — OHICTPO pa3MBIKAlOUICECA COeJHHeHHe

HCHOJb3yercsa HPHU MoA3eMHHX paborax. OHa cocTOMT M3 O0JerdeHHOM
JHIEBOM 9acTH, K KOTOPOH M3 pacHpeleNuTeJbHON ceTH C:KaToro BO3-
AyXa HoJaeTcs BO3AYIIHHH MOTOK, OMBIBAIOIMMWII O] HOPMAJIBHBIM 1aB-
JleHMeM Hoc m por pabouero, oGecmednBas ero amxanue (puc. 114).

HomeTpyKius 3TOro THOA NPOTHBONKJ/EBHX PECHUPATOPOB pa3pa-
GaTeBaJIach B pas3iMYHHX BapuaHTax. VMelTca Macku ¢ pesepByapoM
u Oe3 pesepByapa Bo3qyXa, CIYs;Rallero AJs BHDaBHABAHAA IHKOBHIX
BEJIMYMH AHXaHEA. BOSKyX cO CHIKEHHBIM JlaBJeHHEM IIOCTyHaeT B Ka-
Mepy B UOJyMacKe, OTKyAa pacxXomyerca mo morpebHoctn. Bosayx mo-
AaeTca B Kamepy co ckopocthio 120 a/mun, 4910 MO3BOXNSET YHOB.IE-
TBOPATH NHKOBHE HOTPe6GHOCTH. B HEKOTOPHX CAy9aAX npeRIOYHTAIOT
IUIAHFOBHE MACKH 0e3 BO3[NYIIHHIX KaMep, TaK KaK OHU NIpPENCTaRJIAIT
coboit MeHbmIyIO NoMexy s pabouero.
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HlnarroBaAa Macka ycTpaHsAeT 3aBHCHMOCTH pa0od9ero OT OYHCTKH
PYJIHHYHOTO BO3/yXa, 9TO 0CO0EHHO Ba)KHO IIPU BHICOKHX TeMOEpaTypax
okpy:;kamomeii cpensl. Tem He MeHee, HeCMOTPA Ha MX HpeHMYMECTBA
C TOYKU 3PEHHA NRJIe3aIMATH, IIJAHIOBHE MACKH NPAKTHIECKH MOLYT
OBITH MCHOJB30BAHK JHIOb B OCOOHX YCJIOBHAX W, KOHEYHO, TOJIBKO
OpM HanwInu ceTH TpyGompoBofoB c;karoro Bosgyxa. Heas3a He yum-
THIBATh TAK/KE HEMAJOBAa/KHOTO 3HAYEHUs TOrO COCTOSHHS YeJ0BeKa,
KOrjla OH 9YyBCTBYyeT cebfa Kak Ohl «Ha OPUBA3M» K ILIaHry, TeM Ooee,
4YT0 NUIAHT B 3HAYMTE]IBHOI Mepe coKpaljaer «pagmyc IeHCTBHA» pa-
6ouero. Tor ¢pakr, 4TO c:RaTRIH BO3[4yX Hepeli MCIOJb30BAHHEM €ro NJIf
ABIXQHWSA J10.:KeH OBTh OYMINEH OT Macia, TaKyKe MrpaeT H3BEeCTHYIO
poab. Bmecre ¢ Tem MIJIAHTOBasg MacKa C yCOEXOM MOJKET MCHOJb30BATHCH
TaM. TJe JIOH 3aHATH Ha OIpeJeleHHHX pabognmx Mecrax, Hampumep
B MECTax IOI'[Y3KH U Ieperpy3KH, NpH YHCTKEe MAINMHAOIO HAapKa B HOJ-
3eMHEIX MaCTepCKHuX.

TEXHUYECKHA YXOJ
CooTBeTcTBYIONMEA YXO[ 3a peCHMpaTOpaMd HMIPaeT HCMAJOBAKHYIO

POJb B OTHOINCHMH OpPHBJEeYeHAA Pabouux K MCHONB30BAHIIO 3TMX HHAN-
BH/VAJIBHEIX CpPEeNCTB IEJIe3alfMTH OPU Hmog3eMHHX paborax. [{is Toro

Puc. 115. CxemMa DOMEmIeHNA JNA XpaHeHHs IPOTHBONBUIEBHX pPECHHPATOPOB:

1 — npuyeM pecnapaTopoB; 2 — pasbopka; 3 — ouncTka QuabLTpa; 4 — Moiika JMneBOd JacTH
B T. O.; 5 — AesuAfexnnda; 6 — cbopka; 7 — onpeneseHye o06peMa B NCMEITaHAME 10T JaBJICHAEM,
& — yhnaKoBKa,; 9 — BbIa49a
9T00Rl Ka;KIHH paGoguii Obl1 yBepeH B TOM, 9TO HPHMEHAEMEIC UM Cpejl-
cTBa 3alqdATH 0€3yCI0BHO HAJEKHH M TUTMeHHYECKH 0e3YKOPH3HEHHHI,
MX HY/KHO IOCTOSHHO IOJJeD:KABAaTh B NOKHOM cocTogEmm. Hakmsri
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paGoumit, KOTOPOMY B CHJIY YCIOBHII paboTH HY:KHO IOJb30BATbCH
pecCIMpaTopoM, MOJKEH MMETh TAKOBOH TOIBKO B CBOEM JHYHOM HOJb-
sopaaumn. Ha pecnuparope mo/ukHa OHTH CcHesaHA COOTBETCTBYIOMASN
OTMETKA, 9TO MM IOJB3yeTCA TOJBKO ofHo auio. Haskgas macka pecnmm-
paTopa MoMyKHA OBITH TIHATEJIHHO IOPUTHAHA IO (PopMe TOJOBHL H JIHMIA
pabodero Ipu HeNPEeMEHHOM YCJIOBHM IIOTHOro mnpmiueraHus. Macku
JOJ;KHH BHIABATHCH CO CKJIA/a U MOCTABIATHCA HA MECTO TOJNBKO B IH-
JICHEIPOHUIAEMOf Tape — B JKECTAHHX KOpPOOKaX WJIM CYMKax H BH-
HUMATbhCA U3 HAX TOJBKO B HEOOCPEACTBEHHOIl OJmsocTH or MecTa pa-
6ore. Bo m3bexanme HemopasyMeHMIl Tapa JOJ/KHA MMETHh Ty JKE Map-
KHPOBKY, 4YTO HW pecOmHpatop.

HaGnomennae 3a TeXHWYECKHM YXOIOM CJefyeT mOpy4YyaTh COOTBET-
CTBEHHO MOArOoTOBJEeHHOMY paborHuky. B maxrax, rge tpebyerca 6o.ib-
I0€ KOJAHYECTBO HMPOTHBONBUIEBHIX PECIMPATOPOB, CIENYET IPEIYyCMOT-
peTh cHem@ajJbHOe HOMeMmeHHe A TeXHHYECKOr0 YXoja # Terymero
PEMOHTa PECOMpaTopoOB, JyULHe BCEro Hefadero ot Aammosoii. [Tomemenne
IAA TeXHUIECKOro yXoia 3a pecmHpaTopamMu AoJ:kHO OHTH 0060pyHo-
BAHO COOTBETCTBYIOUIIMH CTeJJIa;KaMi, o0ecmedeHo0 XOJOZHOH W Tro-
pAYell BOMOI /IS TPOMBIBKE ANIAPATOB, BEPCTAKOM MJIA pasdopKH,
OYUCTKM, WPOBEPKU ¥ 3aMEHH QHIBTPOB, a TAKKe B3aOHPAIOIMIUMCH
CRJIANOM [ 3aUACHRIX gacreil, MaTepuaJ OB JUIg YHCTKH, KYyDPHAJIOB
HaOmwopennit ¥ @ACTpyMeHTOB. B Haawaum Bcerja AOM/KHO OHTH HEKO-
TOPOe KOJHYECTBO 3aMACHBIX pecummpatopos. B ciydasix, Korja MCHOIb-
syerca 6oapmoe KOIHMYIECTBO pecmuparopos (mopaxka 35—40 mryx),
PEKOMEHyeTCa MMeTh CHeluaJbHYI0 cymuabpHyn kamepy. Ha puc. 115
MOKa3aHa cXeMa COOTBETCTBYMOIMIEro momellleHHA. Ra:rawlit pecmmparop.
BHaBaeMHi B Hawaxe paGodell cMeHBI, B KOHI[e CMEHHI JOJ/KeH OHTH
BO3BpalleH, ecliu OH He OBLT CHAH B JPyroe CKJIAJCKOe IOMeIeHue,
paspeiieHHOe K XPaHEHHWI0 PecCHApPATOPOB.

OuuncTra pecumparopos

Pecnnpampm I MAacki JOJN:KHBI OYHUIIATHCA OOCJae Ka Rgoro io.abL-
3oBaHuA. CHavyajga ¢ Mackd u ee PyTisgpa cilegyer YAaJUTh OBIIAb ¢ HO-
MOIIBI0 BJA:KHOH TPANKA MIM HPOAYBaHUA C:KATHIM Bo3ayxom. [Ipo-
AyBaHHe HY;KHO NPOU3BONUTH HEDOCPEICTBEHHO BOJHM3H COOTBETCTRY-
IOIOEero BBITA,RHOTI'0 30HTaA, H OTCOCAHHBII 3ambIICHHEIH BO3AYX cJjenyer
OTBORUTHL OpsAMO B atMocepy. Ecam dyraapu mocae odpyBanud cika-
THIM BO30YXOM OCTAlOTCA CJIMNIKOM 3arps3HeHHEIMH, WX cjlelyer Opo-
MHETH B CJIa60M MBLIBHOM pAacTBOpe, MPOMOJOCKATH B TemJOH Boje I
INpOCYyLIUTb.

ITocnie mpopyBaHuA C;RATHIM BO3JVXOM Macka paabupaercs m Bce
€e JacTH, 3a HNCRJIIYCHHEeM dm:lmpa, TIIATEIPHO HPOMBIBAIOTCA B Tel-
JO# MEIIBHOH BOKEe M 3aTeM NPOMONACKUBAIOTCA B WHCTOH IIPOTOIHOM
BOZE. HpOMBITI:Ie JacTM OJIyRHBI 6HTB Ha HECKOJbRO MHUHYT ONOYI{€HBI
B pacTBOpP COOTBETCTBYIOIEro Ae3MHQUIMPYIOMIEr0 CpeicTBa I HOCde
3TOro MX cCjefyeT HPOHOJOCKATh B WHCTOM Bojie.
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Cymira

ITocae ouucTKH BCe WACTH MACKHM JOMKHH ORTh BHCYIIEHE Ha BO3-
nyxe. Cremyer maberaTh JyYMCTOrO Temla M CKBO3HAKA, HO IPHMEHEHHE
cymuirsHOro meada gooycTumMo. B oTHolneHnu pe3awHOBHX dacTedl Heo6-
XOAUMO CJIeIMTh 3a TeM, 4TOOH TeMmeparypa BO3AyXa IpPH CYLIKE HX
omna Hmxe 50° C (122° @), urobu omm He cranm xpynkumu. COOpKy
MacKM HeJlb3s HAYMHATH, IOKA BCe YaCTH ee He IPOCOXJH.

Xpanenne

IHocae o4mCTKH B CYIIKH MacKH JOJKHH XPAHUTHCA B IHJIEHEIPO-
HUIaeMHX mMiradax WIM B AOUKAX N0 caexyromei Bugaud. Ilomemenwe
IJIA XPaHEHUA MACOK JOJIKHO OHTH HPOXJafHHM, CYyXHM K He COJepIKATh
rasoR M HapOB, KOTODHE MOTYT HNOBPEJUTH JIHMIEBHE YaCTH MACKHA M
¢unsrpu. Macku ciegyer orpaKAaTh OT HODAJAHES COJHEYHHX Jyde
¥ JIyYMCTOTO TeIJia ¥ He XPAaHUTHh WX BOIM3M medeil U HarpeBaTeJBbHHX
9JIeMEHTOB IEHTPAIBHOI0 OTOLJICHHA.

Hpoepepra ¢rabrpon

Jusa o6ecneyenns MEHBINEr0 COOPOTHABIECHAA AWXAHHIO NPAMEHAEMBX
pecnupaTopoR M DOBTOPHO KCHOOIB3YeMHX (PAIBTPOB HA BO3MOKHO IPO-
NOKATEIbHOE BpeMsA PpEKOMEHIYeTcsa dYamie 3aMeHATh npedpuiabTph
(KOTOpHMHA MACKH CHab;kalTCA MOYTH BCErpa), a PUABTPH A yIaBIH-
BaHMA TOHKOH OHJIM OPOYMIIAT, C HOMOINBI0 OJHOrO M3 CIeRYIOIIUX
cooco00B: INETKOH, OCTYKHBAHMEM, DPOAYBKO WHJIHM IPOCACHBAHHEM
9HCTOr0 BO3AYXa, NPH HAZOGHOCTH C OIHCTHHIMHA A IPOBEPOYHBIMH IPH-
cunocobnenusamu. IIpu 5ToM ROKEH cob0{aThCA TPaBHJIA, H3J0KEHHEe
B NpPMJIAraeMHX HHCTPYKOUAX OO MCIOIB3OBAHHIO 3THX YCTPOHCTB.
Ecau takme ycrpoiicrBa He IPUMEHAIOTCA, TO O9MCTKA, KAaK H3JI0KEHO
BHIIE, AOJ/KHA OPOMCXOLHTH Hepej BHITAKHHM 30HTOM. IIpmmensemurit
I OYHCTKHM C/KAaTHIH BO3AYX He [HOJJKEH COAep;KaTh BOAB M Macla.
Beuay sTOoro momesmo mpuMeHATH MacagHuid ¢uisTp. MHOrpa mpakrm-
Kyercs Aesmaexnnsa PuiabTpoB mapom npu temmeparype 120° C B aBTo-
KJaBe, HO OOKYHO 3TOT CHOCOO caMTaeTcss 09eHb CJIOKHEIM, H OH MOJKET
OKa3aTh OTPHIATeNbHOE BANAHAE HA HEKOTODHE THNH QUIBTPOB; B TO Ke
BpeMdA fe3uHpernas fopmManbIeraKoM He BCerja A0CTaTOYHO aPdeKTHBHA.
Hosromy B crygae Heo6xogumocTa Gosee yeaeco06pasHo MEHATH QUIBTPHL.
Mocne 0YACTKHM HYKHO HPOBEPUTH WJIOTHOCTH KJIanaHa BHKHXaHWA.

@uabTpH ¢ 09eHb GOJBIIUM COOPOTUBICHMEM [IHIXAHAK HOJIRHEHL
BHODPAaKOBRBATHCA; CIEA0BATENbHO, KAKOBA Ol HY GBIa 09HCTKA PHIBTPA,
CONPOTHBICHHE MOJKHO mposepaThesa. OOYHO 3TO NPOHM3BOAMTCA C HO-
MOIEbI0 HPOCTOTO AATIMKA comporusieHus. Eciaum mposepka mokasana
9YpesmMepHoe yBeJIMUYeHHe COIPOTHBIEHHA AnXanuio, ¢puiabrp Gpakyercs.
Ecam ke mocie MHOTOKPAaTHOr0 WMCHOJIB30BaHUA (uABTPa CONPOTHB-
JIeHHE ero He BO3PACTaeT MJIM eCIM OHO Jja)ke HUKe TOr0, KaKUM JOJGKHO
OHTH, TO PUIBTP HOBPEKAEH M OH JOJ;KeH OHITH 3aMEeHeH JpPYyTuM.
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IloBpe:kmeHHEIe MacKM He JOJGKHEL PEMOHTHPOBATHCA IEPCOHAIOM
TEXHUIOCKOro OOCHAY:KABAaHMS, a [JON/KHB CHONCHIBATBCA C ydera WY
BO3BPAMATHCA IPEJIPHATHIO-U3FOTOBUTEIIO.

CGIYIKBA HAJ30PA

IPpPeKTHBHOCTL M SKOHOMHYHOCTH MCIOIB3OBAHHA pPeCIHPaToOpuB
MOFyT ORITH yJYyUYIIEHH NyTeM BeJeHUA KAPTOTEKH, cojep:Kallell JaHHbIe
0 upuo0pereHHH AOIAPATOB, CMEHe JIUI[, HOJb3YOIUXCA UMM, JE3UH-
derynu, peMoHTe U 3aMeHe OTAENbHEIX dYacTelf.

Ycuex OpUMEHEHHA HHAWBHAYAJIbHEIX CPEICTB BAL(HTH 3aBHCHT
OT TOrO, B KaKOil Mepe HEpPCOHAJ OcCo3HaeT ux HasHadenue. llosromy
JIOAM HOJGKHH OHTH O3HaKOMIIeHH paborHukamMu nmo Oopble ¢ NEBLIBIO
¢ TOH OHACHOCTBID, KOTOPYIO HPENCTABJIAET BAKXAHHC IBUIM, H HPUYU-
HaMH BO3HHKHOBEHHMS IOBPEKIGHMI NPOTHROILLIEBKX pECIHPATOPOB
M LJIAHTOBHIX MAacoK. XOpoIo 3apeKOoMeHJoBaxu ce0s HHCTPYKIM,
BHIBEMIUBAaeMble Ha Pa0oIuX MecTax M HOSCHAOIIIE, HAOpHUMep, IpaBuia
OOJb30BAaHUA HNMEMUMUCA B pacnopsyredun ¢uiabrpama. Bo Bcex
CJYyYafgX HYHKHO 0c000 IOJUePKHUBATH BHICORYIO dPPEeKTHBHOCTb 3AIUT-
HHX CPeJCTB, KOTOPHE B COCTOAHHH OrPAaJHTh HOJB3YIOIHXCA UM JIHI
OT BPEAHOro feiiCTBUA UM B JAHHHEX YCIOBHAX.



TITIABA XVI

OTBOP IIPOB B3BENMEHHOM IbLJIHA,
EE USMEPEHNA W AHAJIA3bBI

HA3BHAYEHHE KOHTPOJIS

Ina s¢pdexTHBHON 3aIMUTH JIOfEHl OT AeHCTBEA B3BEIIEHHOH IHIIA
npeskge BCero HY)KHO co0paTh Kak MOKHO Oonbme MHQOPMANMOHHHX
MaTepuajoB 0 NPACYTCTBYIOMEH B BO3AyXe NHJIA ¥ 1A 3TOH IEJI: mpous-
BOAHUTH 0T60D Ip0o6 BO3AYXa C DOCTERYOMAM 3aMePOM M aHAJH30M HAXO-
asmeica B HEX muuiH., [ ompefeneHus TOro, KAKHe MMEHHO MepoONpH-
ATAA 0[O NPEeIYIPEKISHHI0 NHIE00pa30BAaHUA W DOJABJIEHHIO HHIA
HeOOXOAMMO MPOBECTH HA KaKAOM [JAHHOM YYacTKe, m obecmegenms
KOHTPOJA 32 3PPEeKTHBHOCTHIO (PAKTUIECKH IPOBOAUMHIX MEPOIPAATHH
TpeGyercAd YCTaHOBHTH, KAaKOH BHMJ IHJH HMMEETCA B BO3AYyXe, B KaKAX
KOJIAYECTBAX H KAaKAMYM BPEJHHMYM XMMHAYECKAMH M (PU3AIECKUMH CBOMH-
cTBaMM OHA MOKET 00safaTh.

Takgm o6pas3oM, ompefneiNeHHI0 IMOMJIEKAT: KOHLEHTPAIUA NHUIH;
KadecTBO INHUIM; TPAaHYJIOMETPHYECKHH COCTAB; MHHEPAJOTHIYeCKHM
cocraB; ¢opma TaCTHIL.

Ot6op mpo0 OHJIHM, ee M3MEDEeHWA M aHAJIN3 JAAYT BO3MOMHOCTD
OOJYyYdATh [AHHHE OO0 TAKEM BONPOCaM, KaK CyIMecTBOBaHWE o0mei
omacHocTn 3aGojieBaHHH B Pa3JIHYAHX 06IACTAX TOPHOPYHAHOTO jeia,
3aIBUICHHOCTh BO3[AyXa B cHenWPHYECKHAX YCJAOBMAX TOPHHX pabor,
Kose0aHMsA YPOBHA 3aIBUIEHHOCTH Ha NPOTAKeHHH OJHOH pafoueit
cmenH, Han0oee oODacHBE TOpPHKE NOPOAR M HMCKONaeMHe, HeilcTBeH-
HOCTH PAa3JIMYHHX NPOPMIAKTHICCKHX MEpOIPHATHH.

Koanenrpanma nplim

C upaKkTHYECKOH TOYKM 3PEHHMS CJI€f[0BaJ0 OH WMeTh JaHHHE O MH-
HUMAJbHOM yPOBHE KOHIEHTPaIWil B3BeNIEHHOU IBIIM, KOTOPHH MOMKHO
Onto O cuuTaTh Oe3BpeSHHIM; IPHIAraioch HEMaJO YCHIUE JJA Ompe-
JIeIeHUA YHUBEPCAJIBHOTO INpefie]a NPUMEHEMOCTH HH3IIer0 YPOBHA
ANA Pa3JIMYHHX BAJOB PYAHMYHOI IHUIM, HO OOIMero pelleHMs IO 3TOMY
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OYyHKTY 710 CHX IOD eme He HaiifeHo. TpyIHOCTh OLEHKH KOHIEHTpaliuii
OBUIA 3AKJII093eTCA B CYUIECTBOBAHWHU PA3JHIHHX IapPaMeTpoB, KOTOPHIE
HCOOJB3YIOTCA IPH HOACYeTaX M KOTOPHE WU3MEHAKTCH B 3aBUCHMOCTH
oT THHAa npnbopoB, ciay:;Kamux aag orbopa mpo6. Hanpumep, asymsa
Hauboisiee OOIEDPHMHATHIMA HapaMeTpaMH ABIAKTCE Bec (B M2/M3) H
roamaectBo (aucio gactur B 1 cm?). TpyaHocrs ycTaHOBIEHHA B3aMMO-
OTHOIEHHA ME/HKAY 3TUMH IBYMA BEeJIHNYHMHAMI JIErKO IMOHATHA, HOCKOJABRY
OpPU IOCTOAHHOM BecCe HBLIN KOJMYECTRO YACTHI[ MO/KCT MCHATBCA B INH-
POKHMX UpefeJaX B 3aBHCHMOCTH OT TPAHYJOMETPHYCCHOTO COCTaBa
oo, Jad kBapuesoil meutu Golee HOXOZAMUM IORazaTeder MOTIa
OBl CIY;KUTH CYMMapHAs HOBEPXHOCTD YACTHIL, HO C MOMOIbI) UMEIOU[HXCH
B HacTosginee BpeMda NPUGOPOB BTa BEIHYHHA HE MO;keT ObITh HOCTATOYHO
Halle;KHO M3MepeHa npm npoGoorfope B mMHPORHX Machirtabax.

Cpenu COBPeMEHHEIX METOJOB ILLTEON pO0OBAHMA, B YACTHOCTH YI0Ib-
HOH mbuIH, HAOMIOAeTCA TeHIEHI[HA PACCMATPUBATL BEC OBLIM Kak Haunbo-
Jiee COOTBETCTBYIOIMHII mapamerp Mias OOWYHOrOo onpodoBAHMA UKUIH
B IHAXTAX OPH YCJIOBHH, 4TO YUUTHBAKTCHA TOJBKO YACTHIHL PaiMepoM
10 5 Mk, a Bce apyrue, 0olee KPYOHOTO pasyMepa, UCKIIOUYAIOTCA.

I'panynomMerpmuecknii cocran

[ns Goaee TOYHOTO M3MEPEHMA HEUIM Ba;KHO 3HATH €¢ I'PaHy./0MEeT-
pudeckuii cocraB. OMHAKO Ha NYTH KIOJYYeHHS OSTHX IMHHHIX LCTpe-
YaITCA 3ATPYMHCHHUSA.

actuusl OeLiM, OyAyuYd HepaBHOMEPHHIMH, He 00J4JaI0T OHUM
IHaMeTPOM, KOTOPBIA MOr OH IIOJHOCTHIO ompegeaurTs mx pasmep. lIpm-
XO/UTCA HMCHOIB30BATHL PABJUYHBICE HPHUBEHEHAHE [UAMETDH, KOTOPHIE
3aBHCAT OT CTATHCTHYECKOH 0OOpaBOTHH M3BECTHOTO KONHIECTBA H3Me-
peruux Bexuyund. OmpepeseHue pasmepoB 4acTuil[ Tpedyer HpuMCHeHUs
ONTHYECKOTO MHUKPOCKONA ¢ HWKHHM MPENeJIOM Ppa3peuralomei ¢nocob-
HocTu mpubnusurensno 1o 0,2 ME WIAM BIEKTPOHIOT0 MHKPOCKONA JJA
0oJee MeJRHX YAaCTHII.

Pasmep gacTuil NRLTH B OOA3eMHBIX BeIpaborkax mo Qoxbmrieii wacTu
sak.Jao4aerca B auamasone seandua ot 100 mo 0,1 mx.

Basxaem dakropom sBasercsa u gopma gacrun nsria. Mccaegosanus,
OCHOBAaHHHE HAa HOBeJeHUM ceprIecKHX Tel OTHOH HJIOTHOCTH, MOKa-
3aJIM, YTO M30METPUYECKHe YaCTHLH, HaopuMep Keapma, KapOonaToB
M HHUPHTA, MOTYT HPOHHKHYTH B aJBBEOJBI JerKuX TOJAbKO B clydae,
€CJIM OHU He KpynHee UPAOJHU3UTEIBHO O MK, & MJIOCKHE JaCTHNH, HalpH-
Mep CIIOJH, TJIMHMCTHIX MATepPUajJoB ¥ BHCOKO KapOOHUM3MPORAHHBIX
yrieil, — ecian ouu He Kpymnsee mpubausurenssuo 10 mx. Kpome Toro,
MJIOCKHE YACTHUIIH B CHJAY MX QOpPMH OCTAIOTCA BO B3BEMEHHOM COCTOSHHM
Gosiee mMPOJONKUTEILHOE BPeMsA, YeM W30OMETPHIECKHE YaCTHIE PaBHOTO
Beca; OTCIOlA TeHIeHIUs UX Hpeodagalolero IpuCyTCTBHAA B BO3/IyXe.

HccnenoBanna 3aiblIEHHOr0 Bo3JyXa HOCHe ero BAKIXAHHUA W Hocjae-
OYIOOEro BHABIXAHWA IOKA3RIBAIOT, 9YTO He BCe YACTHLIH B JUANA30HC
BHIIIEYKa3aHHBIX PA3MEPOB OCTAIOTCA B JeTKUX M UTO 3TO 3ABMCUT R H0JIb-
el HJIM MeHBIHCIH CTeNMeHM OT KOJIHMIECTBEHHOT'O0 COOTHOLICHHA BJAB-
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xaeMnx u4acrul. CoocoGHOCTH JIETKHX 3a/eP;RMBATh YaCTHIHI NEUIH
opepcTaBieHa rpaguuecku Ha puc. 116. 3mecs moxkHO BHAETH, 4TO 3T
¢nocobHOCTh JOCTAraeT MAKCHMAIBHOIO 3HAYCHUSA JIA 9aCTHI, PAa3MepoM
1—2 Mk u uTO KpmBaA Kpyro magaer mo obeum CTOPOHAM 3TOro Haubo.b-
Hiero 3HAYCHUA.

Onguako faske Depef BAKXaHUEM YaCTHL, CyIECTRYIOT U3MEHEHHA B I pa-
HYJOMETPHYECKOM COCTaBe IBLIH, KOTOPHE ABIAITCA QyHKIHel paccTod-
HES OT UCTOTHUKOB €6 06Pa3oRAHHUA M CKOPOCTH ABH/KEHHA BO3AyXa BC.IC -
CTBHE ©CTECTBEHHOT0 OCARICHHA THUIM B CILTY ee INIOTHOCTH H Popmbi.
B ycnoBusx cHOOKOIiHOH BO3AYHIMOM CpefEl BPEMS OCAKICHHUA TACTHI
IOCTHraeT MAKCHMAJGBHOH BeAWYMHBI, TOT[a Kar IIPH Bo3pacTawinel
cKkopoctH M Goapumreit TypOy-
JIGHTHOCTH BO3IYIIHOr0 MOTOKA
CKOpPOCTH majienus 0onee Kpyn-
HEIX 9acTHI[ CHH/KAETCH.

Heobxogumo otmeTnth, 410
OBUIB, KOTOpasg OOGKYHO Tpej-
CTaBAAETCA B BUJE OT/CIBHBHIX,
HE3aBHCUMLIX [IpYT OT Apyra
9aCTHL, B3BELIEHHHX B BO3-
AyXe, B HEKOTOPHX CAYyYasgXx
MOKET HPEACTABIATE €000  pye (16, Vaep:KUBAEAe AJRBCOJAMN  ‘la-
arperatol U3 HECKOJIBKHX 4Ya- CTHO, OJHON ILJIOTHOCTH
cruni. Ilepexom B arperartnoe
cocrosgaue Mo Goabmeil wacTu
0o0yCHOBINBAETCA B3AUMHBIM IIPUTA;KEHHEM, CYIIECTBYIONIUM MC:KIY
qactunamMu. EciIM HECKOABKO YaCTUI[ BIKHXAOMOH IBLIM IPEICTABIAAIOT
cofboil B coBoKkymHocTH arperat pasmepom Goaee 10 mk, 1o ato Honoe
obpasoBaHme YACTUI[ ¢ TOYKU 3PEHHS 3TOPOBBA ARIAETCA Oe3BPEIHBIM.
Hexoropsie mameputenbnsie npufopsl HapyILIal0T MOHOJIMTHOCTH HOA00-
HHIX arperaroB, paajarasg WX HA COCTABHBIE YaCTH, BCJIEJACTBHE Yero
HE HMCKJIYAKTCA DOTPEMHOCTH B Pe3yiabraraX H3MEpeHHil.
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Munepanoruuecknii cocras

Hapsany ¢ ompemenenneM KOHIEHTpPAIMii HHIH, €6 I'DAHYJIOMETPH-
9eCKOro cocraBa 1 opMsl JacThr 0ocoboe BHAMAHNE C TOUKH 3PEHHA HPO-
MHIIIEHHOE CAaHUTAPUH CHEAYeT YREIATh MUHEPAJOTHIECKOMY COCTaBY
oeuin. Onpejenenne coxep/kaHusA KPHCTANINISCKOH [BYOKUCH KPEeMHHS
raasHoOro ¢axropa 3aboieBanusi CHIHKO30M HMeeT IIEPBOCTENEHHO®
3HavYeHNe MPH OIeHKe OETH IO ce CHJINKO300IAaCHOCTH.

Kpucrannmgeckasa cpobopHas ABYOKHCh KPeMHMA BKJIOYAET KBapI,
TPUAAMEAT M KPUCTOOANHUT, M3 KOTOPHX B YTOJBHBIX IMAXTaX TOJBKO
KBapl BCTpesaeTca B 0oJjee MIH MEHee 3HATUTENBHHIX KOAUIECTRAX;
yamje BCErO OH BCTPeUAeTcss BO BMEINAIOINX IOPOJAX, HO B TOM WJIH HHOM
KOJNMYECTBe HUMEETCA W B YIOJNBHHX InacTax. [Ipumumuoii 3abonenanis
CHJINKO30M ABJISAETCA B OCHOBHOM KBAapIi, TOTJa Kak ApyTHe MUHEDa bl —
CHIOKEI, TJMHEL, yroJb, IHUPUTHL, HJIBMEHHT, CHIEPUT, AaHKepHT 0es
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KBapIECBHX BKJIIOYeHHH — CYHMTAIOTCA SHAYHTENHHO MeHee ONAaCHEIMA.
Om—:{axo OPHCYTCTBUE Jaie CaAMBIX MAJIRIX KOJHUYIECTB KBapua B 3THX MH-
HepaJax MO:KeT HPHUBEeCTH K 3a00J/IeBAHUI0 CAJIHKO30M WJIH YCKODHATH
npoiecc ero pasBUTHA B CANY HUX Ccnoco0HOCTH ocCaKIaThCAa H HAKAIJIA-
BAThbCA B JErKHX, a TaKKe HX KaTaJUTHIEeCKOro ,ueﬁcnma.

IIpo‘me COCTAaBHbIC YAaCTH NbLLIA

Kpome MuHEpalbHHX KOMIOHEHTOB, IBLIb COAEP/KHT YaCTHIBI CaKH,
KameJbKH Macla H TaM, IJie OTHOCHTEJbHAs BJAKHOCTH BO3JyXa BH-
COKa, Kamdu BOAH HMJIM TYMAaHA, a TaKyke OPraHMIeCcKHe BemecTBa —
OaKTepulm W [APYTHe MHKPOOPraHU3MH, KOTODHE 3aHOCATCA B MAXTY
NOCTYNAIIUM B Hee HapY:;KHHIM BosayxoMm. B o0pasoBaHHM nHEBMO-
KOHHO30B 3HATMTEJHHOH DPOJIM OHM HEe HUIPAIoT.

®dakTopsl, BamAKmMUE Ha NPoGOOTOOP

Hdaa monydenust Tounoro mpepcrapieHnsa 00 YCJIOBUAX 3aIbLICHHOCTH
B HMaxTe HeoOXOQUMO YYHTHIBATH TOT (AKT, YTO HJIACTH YIVIA M OKpY-
JHA0Mas mopoja HOABEpP:KeHH U3MEHEHHAM KaK B OTHOIIEHMH MX MUHE-
PaJIOTEYECKOr0 COCTaBa, TAK M HX CTPYKTYpPH u kKpemoctu. Hpome roro,
B IHaxTe€ HMEKT MECTO MEHAIHINeCH yCJOBUA IPOBETPHUBAHMA M [pyrue
oco0ute MecTHEE 06CTOATENbCTBa. ITH (PAaKTOPH 00YCIAOBIUBANT MOCTOAH-
HEE M3MEHEHUsA [PAHYJOMETPHYECKOro COCTaBa IBLIH, €6 KOHIeHTpaIjHi
M COCTABHHIX 4YacTeil; CJEIOBATEIbHO, COOTBETCTBYWIIHE H3MEPEHHUS
HY;KHO TPOH3BO[MTH [0 BO3MOMKHOCTH B CaMOM INHPOKOM JHama3oHe
HAHTEPBAJOB BPEMEHU [JIA TOro, 4T00b 06ecmeYuTh BO3MOIKHOCTH HOJY-
9eHHA OPEeJCTABUTENBHHX CPeJHUX BEeJUIUH.

WUpeaapnuii npuGop AnsA onpoGoBaHEA ORIH AOKEeH Owi O 06-
Jafath TaKkEM ke HM30MpaTedbHHM JelicTBHeM, KaK U dYeJOBedeCKHe
JerKne, COCpej0OTOYMBAA HpH 3TOM BHHMAHHWE Ha Hambo/ee OHmACHHX
YacTUIax ORI B Bo3ayxe. Hexoropee wucciefosaTeld HpUIarail
YCHIUA IJSA OTHICKAHUA BeJIHYHH JTOro JeiictBuA, addeKkr koToporo,
pepoaTHo, gocruraetr mopagka 100% mnpum pasmepax B 1 mk, majasa fgo
50% npu 3—5 Mk u g0 Hyasa upu pasmepax Gosee 6—7 mk. Ilpakrtm-
YeCKHU jKe BCeM WMMEIONUMCA B pacnopsyKeHuH IpubGopaM mpucylim H3-
BECTHHE HEJOCTATKH; TaK, HAaOpUMep, Teé M3 HHUX, KOTOPHe pa6GoTaioT
0 OPAHNANY CTOAKHOBEHHS YaCTHL[ (MMOMH)KEDH), MMEIT TeHJCHIHIO
paspyliaTh arperaThl JacTHI B3BENICHHOH DKM M NPHBOJAAT K oummb09-
HEIM pe3yiabraraM. TPyAHOCTH BO3HHKAIOT M IPH OUpefeJeHAN HIKHEro
mpefieaa ODpHU IOACYIeTe YACTHI[, KOTJa OH OTPAaHWYEBAETCA paspella-
jomei cmocoGHOCThI0 ONTHYECKOro Mukpockoma oxomo 0,2 mk, xorsa
HEKOTODHE HCCIeOBATEJIH YTBEPKAAIOT, 970 BTOT HEHOCTATOK B H3-
BeCTHOH Mepe KOMIEHCUPYeTCS 33 CYeT yMeHbLIGHHA 3ajlep:KHBaloleil
cIOCOGHOCTH JIETKHX B OTHOIIGHMM 9acTHI[ pa3dmepoMm MeHee 1 xk.

IIpn Bwmfope MeToma oupofoBanusa mpeskae BCero HeoOXOAMMO pe-
MHuTH, GyAer JA OHO NPOM3BOJHTHCA HA OCHOBE ONDefelleHHsA Beca IELIA
B BO3AyXe WJId OyTeM NOlcYeTra YacTull, KOTODHE HPH3HAITCHA Jerka-
IIAMM B AHANA30HE ONACHHX pasMEPOB.
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Bmecre ¢ TeM HeoOXOAMMO YYHMTHBATH XapaKTepHHE OCOOEHHOCTH
pasiM9YHEHX OpHOOPOB U HmPONECCOB JiA onpoGOBaHMA HEUIA. ITH 0CO-
OEHHOCTH CO3[AIOT 3aTPYAHEHUS B CMEICIEe HIOJYYEHHS CPABHUMHKX
pe3yabTaToB.

Pasnuaunie mpuGopsl 00HADPY)KMBAIOT HEe TOJABKO OTIHIHYIO ApPYT
or apyra 5QQeKTUBHOCTL YJNAaBIMBaHUA, HO 00JaZal0T M pasjinuHOH
u36HpaTeNbHOR COOCOGHOCTHIO IO OTHOLIEHMIO K YaCTHLAM 0Hpolyemoil
OHUIM. JTO CTAHOBHTCA HOHATHHM Ha IpPHMepe OTHOI CepHH OIRITOB.
Tak, npu mapaiaieasHoM otGope Opo6 ¢ DOMOHIBIO TePMONPERUOUTATOPA
¥ KOHMMeTpa OBIM HOJYYeHH Ciepyomue pesy.1bTaThl HCC/AEA0BAHIIA
nhE, o0pasoBaBlieiica B Ipolecce PasidYHLIX ONepanHii B DOJ3eMHEX
BHpaboTKax:

Onepanns KongesTpauua nbuty, orobpasHoi

TCPMONPCHUTIHTATOPOM KUHMMETPOM
1 1230 182
2 360 87
3 440 103
4 490 85
5 370 118
6 350 89
7 210 66
8 240 217
9 380 161

Hak Mo;KkHO BHETH, COrJIACHO JAHHHM TepMOIpenuOuTaTopa Hambo-
Jiee OMACHKMM JJIs 3J0POBbA ABAAKTCA omepammm 1 u 4, Torga Kak mo
UOKAa3aHHAM KOHMMETpa caMoil omacHO# smjsterca omepaius 8.

OcHoBHBIE TNPAHIANB

Ouens 0oApiHOe BHUMAHHE KAaK HA MEKIYHAPOLHOM YPOBHe, TaK
H B OTJEJbHEIX CTpaHaxX YAeNAN0OCh He TOJBKO TeM [JaHHBIM, KOTOPHIE
HeoOXOfUMHE [JIA NeJell IpegyNpe:kgeHus HEIeo0pa3oBaHUA M HOAAB-
JleHUs NHJIM, HO M OyTAM H CpefcTBaM HOJydeHHs 3THX JaHHBIX. O6o-
pynosanue, HeoGxonumoe miA orGopa npo6, W3MEpeHHH H aHajHU3a
OeIH, GymeT paccMaTpMBATBCA B JajbHEMIIEM.

O6mue mpasusia [OJB30BAHHA BTHM O00ODPYNOBaHWEM, IO MHEHMIO
MHOLHX BKCIOEPTOB, CBOLATCA K CIEXYHOINEMY:

1. Iaab, HAXomAwWaAcA B BO3JyXe B TeX Mecrax, rae aioam pabo-
TAlOT MJM DEpPeJBUTalOTCA, MOJJKHA IOABEPraThCA KOHTPOJNIO WyTeM
orGopa mpo6, m3MepeHdA M aHAJAM30B B PeryJsApHEE IPOMEKYTKH Bpe-
MeHH. Pe3ynbTaThl M3MepPeHMH [OJGKHH OTPa:KaTh CPeJHM#l ypOBeHb
3aOBRLIEHHOCTH 3a COOTBETCTBYIOINHiT mepmox orGopa mpob.

2. Kaskmoe ropHoe mpegupusitue — PyJAHHK, HMIaXTa, Kapbep, CTPOH-
TEJbCTBO TYHHENA — JOMKHO paspaboTaTh WHCTPYKIHUIO O METOJAX
orbopa mpo0, maMepeHWil ¥ aHAJNW3a C yKa3aHHEM MeECTa, BPeMEHU M
nHTepBaioB orbopa mpo6 m mpubopoB, KOTOpHE CjefyeT IIpH ITOM OPH-
MEHATH.

3. Or6op npo6 mEUIM, HOACYETH, U3MEPEHHMA U AHAJM3BE JOTIKHEI
HOpydYaThCA JHULAM, OPOMIEALINM COOTBETCTBYIONIYIO [/ 3TOH Iean 10j-
TFOTOBKY.
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4. PeaynbpraTht 0160pa mpo6 DHIM, M3MEPeHMH M aHAJIH30B IOA-
JIeIKAT PETHCTPALMU, W 3aPETHCTPUPOBAHHHE JAaHHHE [OJIKHH OHTH
JOCTYHNHH IJf KOHTPOJIA.

Bce st Bompoch GyAyT pacCMOTPEHH B COOTBETCTBYIOWHX pasfiesax
HacTosAmeu r. aBhl.

OTBOP ITPOB IIBLJIINA

A. TlpuGopwm

KoamaecTso pasznauunux npubopoB Ais otéopa npo6 UmuIA, KOTOPHeE
HAXOMSAT IPUMEHeHHe B TOPHOH M CMEKHHX OTPACIAX NPOMHILICHHOCTH,
oueHb BeMHKO. MeTOOH, KOTOpHEE HOJIOKEHH B OCHOBY HCIOJb30BaHHA
TeX HWJIH HHHX H3 3THX HpHOOPOB, MOryT OHTbL mOApasfeleHH EHa
clefiyolyae INecTh TPYI:

METOJ OCa;KIeHW;

ONTHYECKUE METOJH;

METOJ[ YIapHOTr0 CTOJKHOBEHUS;

dunprpanus;

JNEKTPONPEUIMTAI[HA [HITH;

TEePMOUPENUINTALAA LEUJIH.

OOWYHO CYUTAIOT, YTO a8 OOJNBIIMHCTRA HEIAEH CyOECTBEHHRIM
ARjigercsa oTo0p Npold TONBKO BABIXAEMHX KOMOOHEHTOB M 4TO HpHGOpH
IAA NEeONpOo0OBaHUA NOJKHE OHTH OCHAIEHH CeJEeKTOPaMM, HAIPH-
Mep THHA KaMep OCaK[eHus, JUIA YAAJeHUsI HeBAKXAaeMbIX JaCTUI[ MEIJIH.
B nerxoTophix ciydaaXx, KOTfAa OPUXOQUTCH HMETH €0 C HBIAMH, 06-
pasyouaMucsa, Hanpumep, W3 XPOMUTOB MM YPaHCOJAep:KAIHX PYA,
HeoOXO0MMMO HPOMU3BOANTH AHAJU3H, BHXOAANME 32 PAMKH IOJHOrO
IMana30Ha B3BENIEHHOM NHUJIM, NOCKOJABKY BpegHOe BJMAHNE HMX He
OrpaHMYHBAETCA [eiCTBHEeM TOJNBKO HA Jerkue, dacruinl achecra, mme-
omue uriaoobpasuayio popmy, gocturaot oo gnusne 40 mx n Gosee, m Ka-
MEphI OCa;KACHUA [0 CMX IOp He mpMMeHAIHUCh mpu orbope mpob acec-
TOBOI NBLIH.

Hacroamuii pasges DOCBAMEH OOMCAaHWIO OPUOOPOB, HPUTOJHHEIX
aasg orbopa mpo6 B MOJ3EMHHIX YCIOBUAX, OJHAKO PACCMOTPEHHME HX
Oyner OrpaHHMYeHO JMIIb TeMHA W3 HHX, KOTOpPHE ABIAATCA Hauboiaee
pacopocTpaHeHHbIMH.

ITwneocadumenvhvie npubopsl

IIpmEnun ocaskgeHUs, HCOOJNB3YeMHH NPH MeTOjle H3TOTOBJCHHA
OREJIEBRIX HpenapaToB IJA WMCCIEJ0BAHHA ILOJ MHKPOCKOIOM, HpHMe-
HAETCA TOJBKO Ajs npuOausdTenbHHX nopucugeros. He obGpaboranmmne
pau o0paboTaHnKe TaKUM BAKYIIAM BeIIeCTBOM, KAaK Ba3eJHH WIH
Ke[pOBOe MAaCJ0, MOPEAMETHHEe CTeKJa NIOMeImaloTCs TOPH30HTAJIBHO
I ¢ YKJIOHOM NPOTHB BO3AYIMHOro moroka Ha Bpema or 1 go 30 muw
B 3aBUCUMOCTH OT Ronuenrpamm OhIJIHN.

IIpenmochakoil MpUMEHEHHUsT TAHHOTO MeToAa oTGopa mpolb ABIsEeTCA
HaJlMYMe CKOpee BHICOKHX, YeM HH3KNX, KOHIEHTPAIuil OHJIH, HAaEMEHb-
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mee DO BO3MOKHOCTH ABM)KEHHe BO3[[yXa H HPOJOKATEIbHHN IEPHOK
onpoGoBaHHAsA, BCIAEACTBHEe 9Yere oceaeT TOABKO HeGONbHION NPOIEHT
BAKXAEMHX JaCTHI[ UHHIH, 00NafalomMaX HE3KOHX CKOPOCTHI0 OCAKIACHH.
Hoatomy pnammmE MeTOA HCHONB3YETCA TOABKO [AfA NPHOIMKEHHOTO
ompefieIeHHs MWHEPAaJOB M IIPUTOM O0JblIeil 9acThl0 KPYOHHX arpe-
raTos.

IImaneonpoboBaTeap co mMeuaAb o

OnauM w3 BapHaHTOB HPUGOPOB sBIAETCA uKUIeonpoboBaTedb CoO
IMeablo, AelcTBHe KOTOPOTO OCHOBAHO HA TOM, 9T0 HDH HPOXOKICHAH
JIAMAHAPHOTO IIOTOKAa 3aOHJIEHHOrO0 BO3AyXa depes rOpH30HTAJIbHHIH
KaHaa (Tpy0y) mIpAMOYTroJbHOTO CedeHHsA HEUIb PEryJIAPHO OCefaeT Ha
HIPKHEA 9aCTH KaHajka B 3aBUCHMOCTH OT CKOPOCTH HANeHUS 9aCTHIL.
Wexs, HaxomAmascA B HWKHEH 4acTH KaHAJka, IO3BOJAET yJIABIUBATH
ONYyCKAMYyCSd OHJIb HA BPAMAIMYIOCS OHJIEOTOODHYH IJIACTHHKY,
Ha KOTODPO# perdcTpupyeTca KOHIEHTPAIdA OHJIK 33 HCTeKMZAA Hpo-
MEKYTOK BPeMeHH. JTOT HpHGOp MOKeT ocTaBaThcs B pabote 6e3 mabuiro-
JeHHUsd 3a HEM B TedeHHe HecKoabkux ameir. IIpmGop mocraBasercs ¢ Ha-
COCHO# YCTAaHOBKOH HOCTOSHHOHW CKOPOCTH, C HpHBOoM oT baTapem H
Mo;keT OHTH 000pynoBaH (UIBTPOM, ¢ IOMOIIHI0 KOTOpPOro OOnbmIas
9acTh HOCTYHAIOMEH BIHXA€MOM OHJIW MOKET yJaBAHBATHCA MJIA aHA-
nuaa.

Onmuvueckue npubopu

Y4ebubniM H3MEPUTENbHEIM LPAGOPOM™ IJISA LOBCEKHEBHOr0 ompobo-
BaHHA OHJIM ABIAETCA THHAaJIockom. Tax oH Hassad mo mmeEm Twum-
ganiaa, Koropuid npmbamsmrensao 100 aer ToMy Hasaj MCHOAb30BAJ
ABJIEHAE pacCeAHHs CBETOBOT0 IOTOKA NPH NPOXOKACHHH €ro dYepes
3aOBJIEHHKE BO3[YX, YCTAHOBAB IIPH 3TOM 3aBHCHMOCTH 3TOr0 ABJEHUA
OT KOJHMYeCTBA IPHCYTCTBYIOINeH meuId. JIyd cBeTa HpOmyCKaeTcsa uepes
KaMepy €O CTeHKaMH M3 9YepHOrO CTeKJIa, TAe OH pPACCeHBAeTCs YacTH-
namMu OesA. Paccegane HaOnofaercad ¢ DOMOIBI0 MAKPOCKODA IOT,
yraom B 30°. Jlyu ocBemmaeT ofHY HOJOBHHY HOJsA 3PEHMA OKYJIApa.
Jlpyraa moNOBHHA LOJA OCBEMAETCA HEMOCPENCTBeHHO OT HCTOYHHKA
cBeTa ¢ IOMOIBI0 Bpamalomeiica npumamu. Peryamposanme npasm Hum-
KOl OO3BOJIAET CHEJKATH OCBEMeHHe ¢ HOJAyYeHHeM Ha 00eHX 1I0N0BH-
HaX OOJsA OJHOH W TOH jKe CTeleHW APKOcTH. Bpamenme mpusmu, HeoO-
XOIHEMO€ [JIsi 3TOH IIeJd, OTCUMTHIBAETCS HA INKaje, TPAJyMpPOBAHHOK
or 0 mo 30° ¢ tounoctbio +0,1°. TapmpoBaEMe MPOM3BOIUTCHA CO CTAH-
JapTHHM HCTOYHHKOM cBeTa. B ciywae mpeBHmeHusi quana3oHa H3Me-
peHmii MoykeT OHTH yCTaHOBIEH cBeTOHmOIJomMatomuii mpegduastp. Ma-
TEHCHBHOCTh PacCesHHUA CBETA YaCTHIAMHA MeHee 1 MK DpomopumoHaJIbHA
HX IIOBEPXHOCTH, TOTAA KaK YaCTHIH Pa3MepaMH, HpeBnmanmumu 1 ux,
naioT Golee BEICOKME 3HAYEHHS, 4eM HTO COOTBETCTBOBAJO OH HX HOBEpX-
mocru. Kpome Toro, Ha pesyiabraThl OKAa3HBAIOT BIMAHWE M IIOKA3aTexb
OpeqoOMJIeHHs CBeTa IpPM MAaHHKHX 9acTHIAX, BCJENCTBME 9ero, HaOpH-
Mep, YroJibHASA W IMOPOJHAA OBLAG [Al0T Pa3audHke peinwdudnl. B HeKoTo-
PHX YUpPEKIEHMAX ITH BEIMIWHHE OPHHATO BHpPakath B Ge3apasMepHOA
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dopMe, mHOrfa WM UPHAAIT BHPAKEHWe B M2/M?, 9TO HOODyCKaer
rpy6oe mpmbimxeHne.

ITpemMymecTBOM ONTHYECKOr0 MeTOJa M3MEDeHHA ABIAAeTCA TO,
YTO OH He HAapymaeT YCJIOBHil 3aNKJEHHOCTA BO BpeMs HX 3aMepoB;
KpoMme TOro, upabop yno0eH B o0pameHnH H MO3BOJART OCYLIECTBIATH
HeIOoCPeACTBeHHOe H3MEePEeHHEe ULLIH.

IockonpKy KameJbKH BOJH M TyMaHa TaK;Ke DPACCEMBAIOT CBET, 4TO
MOrjo OH NpHBECTH K DIOTPEHIHOCTAM B OTCYETaX, NPEAYCMOTPEHO
YCTpPOMCTBO [AJiA HarpeBaHHA ORIISBOH Kameph THHAALIOCKOLA.

Hepocratkom sToro mpufopa sBJIAETCA TO, 9TO IIOKA3aHUA MIKAJE
HeJIb3A CYHMTATH BIOJHE JOCTOBeDHEIMH, €CJIW 3apaHee He ORIH mOXy-
9eHH Jpyrue JaHHKEE OTHOCUTEJBHO MHHEPAJIHHOTO COCTaBa U KOHIEHT-
pauum OHAA, ODoaxeskameil oompoboBaEmio. Ecam coctraB m  pasmepwn
YaCTHI DKM, KOHIMEHTPALlMH KOTOPOH U3MEePAJNHNCh, 0CTABAJKCH HEH3MEH-
HBHIMH, TO [JaHHHe #3MepeHHH ¢ momMompl mpubGopa OGyayT NpOHOPIHO-
HANbHE KOJAHYECTBY, Macce H CYMMapHOH IOBEDXHOCTH BALIXaeMOil
nnuin pasmepom Gomee 0,5 xx.

B ropanx paGotax 0T HEKOTOPHIX BHJOB IOPOJ MOTYT 00pa30BEBATHCA
OBIM, cofmep:kamue 6ojee WM MeHee HEHM3MEHHHE KOJHMYECTBA TOHKO-
nucnepcHnx vacrun. HaumbGosnee BeposiTHO, 9TO 3TO MMEET MeCTO dYamie
B MATKHX OOPOfAax, Y€M B TBEPJHX, W BCTPEIaeTCA YacCTO IPH HM3Mepe-
HUAX YroJbHOH meu. B TBepamX e mopoiax, Kak HampUMeD KBap-
IUTH, HMEIOTCA 3HAYATENbHHE KoJe0aHms KOJIWIecTBa TOHKOZHECHEDC-
HHX gJactuy, B ofmem o6beme muiu. He mckiarogeHa BO3MOMKHOCTH HC-
Ka)KeHHA 0TCYeTOB M B CHJIYy OPUCYTCTBHSA B BO3AyXe AHMA OT JH3EIBHEIX
JIOKOMOTHBOB MJH TOHKOPACCeSHHWX 9AaCTHI[ MacJa M BOAH ImpH pabore
GypHABHHX MOJIOTKOB.

Hmnunacepn

B unpubopax, HasmBaeMHX HNMOFHKEpPaMH, CTPyS 3aldbUIEHHOTO
BO3YyXa C CHJIOH orOpaceBaeTci HA YJAaBIHBAIOMYI0 IOBEPXHOCTB.
B pesyinbrate BOZHMKAIOMEH# DpU 3TOM BHE3AMHOH M pPe3Kod IepeMeHH
HaIpaBJeHHA BO3LYMHOr0 IOTOKA, HAPAAY ¢ CHJIOH HHEPIHM, JACTHIH
OHIM BHOAJAOT U3 BO3AyXa H OCTAlOTCA HA HPEMETHOM CTeKJe HIH
B JKHIKOCTH.

IlopraTeBHHHA MMOHHEKE]P

Jdror npubop 6ua cxoscrpyuposas B CIIIA, rge on mMEPOKO MCOONB-
syerca Ius orGopa mpo6 mum (pme. 117).

Ilpu orGope mpo6 BO3AYyX HmpoOmyCKaeTcs Yepe3 HMOMH)KEpP C HEH3-
MeHHO# ckopoctbio B TeaeHne 10—20 mur ¢ DOMOIBI0 HACOCA C PYIHEIM
HMIM 3MeKTPHIECKHM TPHBOOM.

Bosnyx, BHXOAAMMIA X3 OTBEPCTHSA ¢ 60AbMOA CKOPOCTHIO, yAapaeTcs
o pHO nmpmbopa, MOAHWMAaeTcs BBEpX 4epe3 OypPIAmMMUA CTONO KEAKOCTH
¥ OTBOJMTCA Yepes BHIYCKHOe oTBepcThe TPYOKH. YaTHIH MELIH yIaBIA-
BAaIOTCA JKHAKOCTHIO, KOIZa ORW yAAPAIOTCA O FHO npubopa MIH KOTAA
OHM TPOXOMAT 9epe3 ;KEAKOCTh. Bo3ayx NofaeTcA B KOJHIECTBE OKOJIO
3 4/mun ™ BHXOTHMT M3 BHIYCKHOrO OTBEPCTHA CO CKOpOCTbi0 60 x/cex.

242



3HaA KOJEYeCTBO MOCTYNHBIIETO BO3XYyXa, KOHINEHTPANMIO IHEJIH MOKHO
ONpeleNATh ITyTEM NOACYeTa WJIM B3BEMIMBAHHAA IOCIEe BHIAPWBAHHS,
mnE GuabTpanuE coGpaBmeii mEUIb KkAAKOCTH. JPdexTuBHOCTS mpuGOpa
GHCTPO majaeT B OTHONIEHHHW JacTHI, pasMepoM MeHee 1 xx, W, TakuM
o6pasoM, menecooGpasHOCTh €ro NPUMEHEHUA ABJIAECTCA B W3BECTHOH
Mepe OTpaHWYEHHOM.

B cmHiry cpaBHHUTEIBHO HH3KOH CKOPOCTH CTOJKHOBEHMS OHACHOCTH
PaspyIIeHHs WM NOTEPH YacTHI B [JaHHOM clIydJae He TaK BEJHKa,
KaKk OPE HCOOJL30BAaHHH CYXHX HMOmH;kepoB. Opmaxo aror mpubop,

T

Puc. 117, IlopTaTEBEHE HMIMHKED:
a — BOSOYMEHEBX Bacoc B c6ope; 6 — npoGooTGopHHIK cocyn

KaK W KOHUMETD, MOKeT BhI3BaTh Pa3pyImeHHe arperatos, B pe3yJbrare
4ero He HCKIIYeHA BO3MOKHOCTh 3aBHINEHHOH OINEHKH KOJHWIecTBa
YaCTHI, B3BEMIEHHOX IIBIH.

MoprarnsEmi crpy6G6ep

Ha sToM 3xe mpmHEIANE OCHOBAH HpHGOP, HA3HBAEMHH IOPTATHBHHM
cKpy66epoM, B KOTOPOM BO3AYX HOABEPraeTcs CAILHOMY NepeMeTHBAHHIO
co ckpy60epHoit skmaKocTeio. JHEAKOCTH 3acacKHBaeTcs B HeGOMBITYIO
OUIMHAPAYECKYI0 KaMepy, B KOTOPOil co3faerca GypHOE nepeMelmHBaHLe,
ofecmeunBaolee HOCTATOYHO IOJHOE yiaBiuBaHme. IIpmrox BO3myxa
cocTaBisgeT OpuOIM3nuTeNbEO 6 4/mun; HEKHEH Npefen 3pgeKTHBHEOCTH
ynasnmBasusa — oxoio 0,2 mx.

O6Ga mpubopa HMEOT TO HPEAMYUIECTBO, YTO IIO3BOJAIOT COOHpATh
IOBOJBHO GOJBIIOE KOJWIECTBO NHIIN B TEYEHHC HPOROJIKHATEIHHOTO
nepuofia BPeMeHH; (oJiee TOTrO, NIHIb MOKeT OHTh HCIOJHL30BAHA JJIA
MMEDOCKONAYECKHX aHAIH30B M, CIEXOBATEIBHO, MOI'YT OHITH O PEeIeHH
He TOJIbKO KOHIEHTPAI{MH IEIH, HO H ee cocTaB. ToT gakr, 9470 CKOPOCTH
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33CacHBAHEA [PEBHINAET CKOPOCTh BEHTHIANMOHHON CTPYH, yIpoIaeT
NMpoBeiecHAe KOJHIECTBEHHHX W3MepeHWHd GojJee KDYNHHIX YacTHIL.
HenocTaTkoM ABJIsAETCA HEBO3MOKHOCTh HCIOJNB30BAHUS HH;KEKTOPA
IJIA HpPHCOENUHEHASA K TPYGOmPOBOAY C3KAaTOTO BO3AyXa MJIH BAKYYM-
Hacoca.

OGpamenune ¢ mpuGopamm TpeGyeT OOJBIIOH TINATENHHOCTH. Arpe-
rarH B3BEMIEHHOHA NHUIM MOTYT PacOafgaThCA HA MX COCTABHHIE JaCTH,
9TO NPH HEKOTOPHX OOCTOATENBCTBAX MOJKET IPHBECTH K 3aBHIIIEHHLIM
MOKA3aTeIAAM KOJMIECTBA 9YACTHMI[ HPOTHB (HAKTHUECKOT0 HAJIHIAA NX
BO B3BENIEHHOW NELIH.

IlpegaMouEXKepH

Tax Ha3HBaeMH UPeJEMIOAHKEP XOPOINO 3aPEKOMEHAOBAN cebsA
npa or6ope npo6 Goxee KPYHHRIX, HEBALIXaeMHIX JacTHN Ueuid. Ero
cdepryeckad cTeKIAHNAA KojI0a HMeeT OTBepCTHe MEPHHOHK oT 4 10 6 MM,
¢ HaKIOHOM B 45°. OHa HAUOJOBHHY HANOJHeHA BONOH, HePThHIO WM
H30IPONMAOBEM CHUPTOM. JPPEKTHBHOCTL mpUOOpPA IPH yJIABIHBAHAM
ULLIM onpefiensAeTcss BRIGOPOM JMaMeTpa B CBETY, KOJIHYECTBOM 3aCaChH-~
BAeMOro BO3[AyXa, NPUMEHAECMOMN KHENKOCTHIO M YACIHHEIM BECOM YaCTHI[
nunn. IIpubop ¢ ycmexom mpuMeHsJICA RIS PasfelleHus YacTHIl IO pas-
MepaM mpm paboTe ¢ MMIUHKEPOM M CKpy6OepoMm.

IlpeguMomn)Kkep B KOMOMHAOHA CO CKPyOGEpOM mO3BOJAET OCyIHe-
CTBHTH IOAHOE pa3fefieHWe YaCTHUI[ IO pa3MepaM Ha BAHIXaeMyl0 H He-
BIBIXaeMYy0 NHUIb. DBHUIO yCTaHOBIEHO, 4TO HAWIydmlee pasjgeeHue
9acTHI, OO Pa3dMepaM HOJIydYaeTcA HPH CIEAYOMHX TeXHUYECKHX YCIOo-
BUAX:

moToK Bospyxa 6 .4/muw; BHemBui muamerp cdepst 30 mm; mmamerp
cgepsl B cBeTy 4,2 mm; CKpyGGepHASA KUAKOCTh — M30NPONWIOBHIHA CIHAPT.

IIpn kKoMOuHADUM IPEgUMINHKEP — CKPy0Oep JacTHIEl IBLIE, OCa-
sKIeHHbIe B cCKPyOOepe, TOBOJBHO TOYHO COOTBETCTBYIOT I'PAHyJIOMETDPH-
YeCKOMY COCTAaBY IbLIM B JIETOYHHX anbBeonax. [lo mepe ymeHbmeHus
pasmMepa HpOLEHTHOE Cofep;KaHue JacTHUll, 3ajleP/KAaBHKX B CKpyGOGepe,
BO3pacTaeT, TOrga KAaK TOHKOAWCIEPCHHE YaCTUIE pPasMepoM MeHee
0,2 mx mpoxomAT He B3aJepPIKUBAACE.

Konumempu

Komumerp pmiaa onpoGoBaHMA NBUIE COCTOMT W3 BCACHIBAKOIIErO
Hacoca, paGoTaionero Imoj AaBJIeHNEeM NPYKUHEL B ¢ 0OIbIIOH CKOPOCTHIO
BHODPACHBAIONIEr0 CTPYI0 3aHbLUIEHHOIO BO3AYyXa HA IpeMETHOE CTEKJO.
OOHYHO 3TO CTEKJIO, IMOKPHITOE BSIKYUIMM BemECTBOM, Bpallaercd, 9To
I03BOJIAET NONYYATH HECKOJAbKO P00 meumm. B cmiy WHepIuW 9acTHIH
OBUIM He CJHERYIOT BHE3aNHOMY H3MEHEHHMI0O HANOPaBJIeHASA BO3TyIIHON
CTPYH ¥ Nafal0T Ha NpefIMETHOE CTEeKJI0, o6pas3ys Ha HeM IBUIBHOE MATHO,
KOTOPOe MO;KHO HAGII0aTh IO MUKPOCKONIOM U ONPEJe]ATh B HEM THCIO
9aCTHII.

NMeercs MHOrO THIOB KOHHMETPOB, M3 KOTOPHIX NePBHIM ObLI TPEOGOP
Korue, ckomcrpyupoBamHsiii B I0:kHoit Afpure. C TedeHmeM BpeMeHH
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aTa mePBasA MOJENb 3aMEeHANIACh B HEKOTOPHIX CTPAHAX APYLHMH, B 9acT-
HOCTH Kommmerpamu «BumrBarepcpansgy, Ileiicca m Capropmyca. K umcay
opodux orHocATcA HpHGopn [acraMa m HEKOTOpHE aMepUKaHCKHe
H ANOHCKHE MOJENIH.
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Pme. 118. Kommmerp «BurBatep-
cpaBi» (BRT B paspese cboxry): a — beprbay; 6 — Ileiica; ¢ — annapar gas orbopa

1 — PesmHOBOe KOABNO;, 2 — Hpen- npo6
METHOE CTeKNo; 3 — CMOTPOBOE OT-
BepCTHe mjiA HaGAleHHs 33 (Gop-

Pnc. 119. O6muii BHL KOHEMETDOB:

CYRKOH; ' 4 — HpYuEA-TepiKaTei, Honmmerp o6magaer GOJbIIAMA IPaK-
npe,; HOrQ CTeraa; e X B~ v

i o pap e A e Hepma{fwg THYCCKAMH IHPEHMYIECTBAME A HC-
NpeEMEeTROTe CIerna; 7 — X0JI0BO -
T I, T reomonofi  IONL30BAHMA B IOJBEMHHX TODHHX pa

10 — opoynxa; 17 — punmagp;  00oTax. OB MosKeT OBITH M3TOTORJIEH IUIA

12 — samienka; I3 — HOplIeHb; 14 —~—

NPYKEAA; 15 — HITOK NOPMEA; 16 —
HaUpapiAomas TOPUIHEBOTO MITOHA;
17 — TOAKATEND

TSAMEJBIX YCJOBUA PabGOTH, ¢ MPOCTHIMAE,
NPOYHHIME ¥ HAJEKHO 3alUINEeHHBIMHA
ABHKYIIUMHACHA 4acTaMu. Ha nmpeaMeTHOM
CTEeRJe MOKeT OHTh MOJydYeHO O00JbIIOe

roam4decTso npob Ges orkpwBaHuA npubopa. O6veM Bo3ayxXa, HOCTY-
DAIEro JiA onpoboBanus, MOBOJBHO BEJIMK; OTCIONa BO3MOKHOCTH
HCHONb30BaHUA NpmOOpPa B YCAOBHAX  HM3KOH 3aHBUIEHHOCTH BO3-
ayXa ¢ NoJy4YeHHeM, OJHAKO, OTJHO/KeHWH OBIH ¢ IUIOTHOCTBIO, MO-
CTaTO9HOM /ig mojcdera wacTn. Ilo cBomm pasmepam npubop ymoben
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B o0palieHAd W, HpHBeAeHHHA OOHH pa3s B paGodee cocTosgHHE, BCerpga

TOTOB K yHmOTpeGieHmo.

Opnmarko TmpuGopy cBoiicTBeHHW HW (oixbmide HeENOCTATKM, HamGodee
CYIMECTBEHHHM U3 KOTOPHX ABJIAETCS HEBO3MOKHOCTH 3apaHee OIpefe-
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Pnc. 120. Paspes xommmerpa Bepr-
bay:
1 — xoybueoOpasHEE BCACHBAIOMUN Ka-
HaJI; 2 — Kopnyc ¢opcyskm; 3 — Ko-
"ycoobpassaa (opcyEKa; 4 — OCamH-
TesibHAA KaMepa; § — yKasaTeab KOJH-
gecrsa 1mpol; 6 — pyaxa; 7 — IOKPOB-
HaA IUIACTHBKA; 8§ — OpPeaMeTHOE CTEKII0
st 36 npo6; 9 — ymnoTHAKmee KOAbRo;
10 — yCTaHOBOYHOE KOAbmo; 11 — Ka-
HAN K DEJEHIPY, 12 — crajabHOM mOp-
meHb, 13 — OUAMHAD; 14 — NPYKAHA,
15 — ocpobopaoman KHOOKa; 16 — Ko~
KYX

COYCKOBHIM IPHCHOCOOJIEHHEM.

JATH €ro IPOM3BOAUTENHFHOCTH HIN
3QPeKTABHOCTE B MEHAIOMMUXCA YCJIO0-
puax pabora. Pasunie Tuma mpuGopos
Al0T Pe3yJbTATH CO 3HATATEIHHHIMH
pacxokpenuaMd. J[pyraM mx HeHO-
CTaTKOM SBIAETCS CKIOHHOCTH K pas-
PYMIEHHEIO arperaTos WHUIA BBHAY BH-
COKOf yHapHOH CKOPOCTH M TPYAHOCTH
MOACYETa OYeHb ILUIOTHHIX OTIO;KEHHWH,
HOJYYAlOMAXCA B YCIOBHAX BEICOKHX
KOHIEHTpamdid Oeuiu (HampuMep, OpPH
B3pHBaHUM WOypoB). Beuxy 6ricTpoTH
nonyderma upobu — oxoso 0,1 cex —
OpuOOpH [A0T 3HAYEHHS BEJIHIHH,
HMEIOIMAX IEHHOCTh TOJIBKO B TeUCHHE
KOPOTKOT0 IPOMEKYTKA BPEMEHH, KO-

TOPHE MOTYyT 3HAYATENBHO OTKIO-
HATBCA OT CPEeJHMX IOKasaTeleH.
Hdanee  KOIMYECTBO  yJIaBIWBAEMOMR

OHIE B OoJbmoii Mepe 3aBHCHT OT
(U3UIECKEX CBOHWCTB M TOJMHAHH
IWIEHKHA BSLKYMEro BemmecTBa.

JlnA TOYHEIX MMEePEHMii IEIN KOHH-
MeTp He BIOJIHE NOIXOTAT, OZHAKO OH
EMeeT Ba)KHOe BHAa4YeHWE B CAYJIasAXx
HCIIOJIb30BAHHA €r0 BMeCTe ¢ APYTHMHA
npubopaM®, KoTopuie pmawT Ooiee
TOYHYIO XapaKTePHACTAKY (E3HIECKAX
CBOMCTB IIELIW, HANPHMEP B ciIydae
ONpefieiecHAA COOTHOUIEHWSI TOPHAsA
mopofa — yrojib IPH HCHOJIL30BAHAH
COBMECTHO C THHAALIOCKOIOM.

OCHOBHEIME 9JaCTSAMH KOHHMETDa
«BuTBaTepcpaHfy ABIAIOTCA TOJOBHAA
W OWIMHAPHIECKAS 9acTd W3 AIIOMH-
gueBoro cmiasa (puc. 118). Bryrpm
IWIAHAPAIECKOA  9acTH HAXOLUTCH
BCACHIBAIOMEE YCTPOMCTBO, COCTOSINEE
W3 CTaJbHOI0 NOPIHA B JAaTYHHOM
OWivHApe;  NOPOIEHb  OPHBOLHUTCH
B JedcTBHEe UPY)KUHOH m 0GOpyZOBaH
Emrocts cocraBiaser 5 cu®, ckopocth

crpyu — 75 m/cex. Ilopmens DpH OCBOGOKIEHHW BHITATKHBAET BO3-
Ayx depes (OpPCYHKY W HampasisieT €ro ¢ CHWIOH Ha IpegMeTHOe
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CTEKJIO0, HAa KOTODOM NI 3aJePKEBAETCS B BEAE He{OJIbIIOrO NATHA.
IepMernsamus OCYMECTBISETCA C¢ LOMOIbI0 PE3HHOBOIO KOJXbNA,
HaaBJIMBAOIIEr0 HA CTEKJI0, KOTOPOEe Y/eP/KHBAETCA B TAKOM IIOJIOMKE-
HUM HOPOYHOH HakjagHoil mnpy:xkmHOi. Ha pepskateme mpexMeTrHOFO
CTEKIa BHINTAMOOBAHH YHCJIA, ¥ OH MOKET BPAmaThCH, HO3BOJIAMA IO-
aygath Ao 50 upo6 munu Ha cTexie 6e3 OTKPHBaHHMA IpubOpa.

Kommmerp Ieiica (puc. 119), mupoxo upumensemuii B OPI', cocrour
W3 BCACHBAIONMIEr0 HAcOCa, PpaloTAalIero NOjJ [aBICHHEM MNPYKHUHEL,
¢ eMKOCTBIO B 5; 2,5 miuu 1 cx®, KOTOpHE momaer 3ambUICHHLIA BO3TYX
gepe3 ¢Qopcyaky co cropocrbio okoao 100 m/cex ma Bpamawmmeecs
npeamersoe cTekao ¢ 30 mam 36 KBagparamm.

Ilpyroit xomumerp Capropmyca, wanm Beprfay, Takyke HpHMeHseMEIi
B yroabuux maxrtax OPI', oGopyaoBam mo0aBOYHOH OcafuMTEIBHOH Ka-
mepoit (puc. 120). Kamepa oTKprBaeTcs CHH3Y, faBas MOCTYH 3aMbIIeH-
HOMY BO3nyxy. Ilocie 3TOro oHa 3aKPHBAETCH, U [0 MCTEICHAM BPEMEHH,
mOoTPe6HOIro [JIA OCAKAEHHSA, KOTOPOEe BHIYHCISETCHA B COOTBETCTBHH
¢ samasHeiM pasmepoM uactmi (60 cex AuA dacTur pasmepom Goiee
5 Mmk), mpucTynaioT K or0opy upo6. OJHAKO IPH 3TOM FeTKOE PasrpaHu-
9YeHHE YACTHI] II0 PasMepaM HEBO3MOKHO, TaK KaK (ojiee MEIIKHME TaCTHIIBE
OCaIKIAIOTCA TaKe BHE PAajAyca BCACHIBAIOLIEro AedCTBMA (GOPCYHKH
B TedeHHWe BpeMeHHM OKujaHmsA. Ilofcuer 9TacTWI[ NHUIM IPOU3BONHTCH
TAK JKe, KaK M B OOEIYHOM KOHEMETDE.

OTBepcTEe BcackBaomeil ¢opcyEkm kKoHmMerpa Iledica mmeer
Kpyriayw, a Kommmerpa Capropmyca — KoJbIneo0pasHYn ¢opMmy.

Ilpubopw gusvmpyrowezo delicmeus

CymectByer paAx mpubopoB, KOTOpHE NPAMEHAINCH W IPHUMEHAIOTCH
IJiA YAABIMBAHEA IBUIM C MCHOJIb30BAHHEM (PHIABTPYIOMHAX MAaTEPHAIOB.
O6GH9HO THJAb HmOCHe YAANEHWA ¢ QUIBTPA B3BENIMBAETCA, W 3TO OHpe-
fieleHne 3AIBICHHOCTH BO3[yXa W3BECTHO KAK BECOBOH METOH aHAJW3a.
Taxwe mpubopH FacTO NPHUMEHAIOTCA NPHE 0T0Ope mpo6 AAA MHHEpaJo-
TEHYeCKAX aHAJIU30B.

CymecTByer MBOro THHOB HpHOOPOB QHIBTPYIOIEro MAeHCTBHA,
HO B maxTax (aKTHUeCKH HUCHOIb3YIOTCHA TOJHKO HEMHOTHE U3 HMX.
OnHOA W3 ODPUIMH ITOTO ABIAETCA TPYHHOCTH IPOBEJEHUS MHKPOCKOIIM-
9eCKMX MCCIEOBAHHMA IEJIA B TOM BuJE, KaK OHA YJAaBIMBAETCA NpH
HCIOJH30BAaHUY OOJBIIMHCTBA NPUMEHAEMHX QHIBTPYOIIAX MAaTepH-
aNoB, BBUJY 4Yero ompefielieHHe 3aNBUIEHHOCTH BO3JyXa BO3MOKHO
TOJBHKO IyTeM BECOBOTO aHAJIW3a MM CPAaBHUTEIBLHHX AHAJIHM30B ILIOT-
HoctH. HesxemaTelbHOR ABAAeTCA M TeH[EHIHUA HEJOONEHKH IPH 3TOM
gacTan pasMepoM MeHee 5 xk. CoOupande MBI [T MEHEPAIOTAIECKHAX
aHANU30B OGKHYHO CBfI3aHO ¢ TPYAHOCTAMHE, KOTOpHE BO3HHKAIOT
BCIE/ICTBHE HEJOCTATOYHOTO OTAENeHHA IHIIK OT QumiabTpa. Bojxee TOroO,
0 Mepe BO3PACTAHHMA B3AUNBUVIGHHOCTH BO3JyXa 3aMETHO IIOBRIIIAETCH
M COOPOTHBJIEHHE (PHIHTPA, & OTCIOKA M €ro U3MEHAImascs OPOHUNA-
€MOCTh B OTHOIIGHMH TOHKOIWCHEPCHHIX vacTuu. Merom orGopa mpol
¢ MeMOpaHHHM ¢(GmIBTPOM 0cOGEHHO Hermecoo0paseH A YIABIHBAHHUA
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PafiMOAKTHBHEIX aJb(a-H3ITydJalomMX YacTHL BBHAY HMX ciaaboro mpo-
HAKHOBEHMA B MeMOpDAaHHWH (HIBTD, 4TO yMEHbIIAeT pPaguaNHOHHOEe
TOTJIONIEHHE.

MMuneonpoboBareasr Jle Byme

B stom npumbope npmMeHseTcs QWIbTP M3 TeTPaxJopHadTaTHBEA,
pactBopaomerocss B OeasmBEe. DuiapTp cHaGKeH BUHTOBEIM IIPECCOM,
IPUJAIOIAM €My PaBHOMEDHYIO TOJINWHY, OT KOTODPOM B3aBUCHT €ro
a¢feKTUBHOCTH, HO KOTODas, KOHEYHO, BMeCTe C TeM OIpefelsAeT ero
COIIPOTUBIICHHE BO3AYIIHOMY HOTOKY. B03myx BcackBaeTcsa IOCPEJCTBOM
BMOHTMPOB2HHOTO WH;KeKTopa. JluddepeHRnuanbEni MAaHOMETD IO3BO-
JifeT W3MepATh KOJMIECTBO BCACHIBAEMOrO BO3AyXa, a BaKyyMMerp
TIIOKa3KBaeT BO3PACTaHME CONPOTHBIEHHA (PUIBTPALHA MO OTHOIMIECHWIO
K YPOBHIO 3alEUICHHOCTH, CO37aBasg, TaKEM o00pa3oM, BO3MOKHOCTH
onpefieIeHHS KOJXWYECTBA OTJIOKUBIIEHCA Ha (QUIBTPE MIBLIM.

Mopgeas «Cepma p»

dror npubop, cosnannuii Haydao-ucciaemoBarenbCKEM EHTPOM YTOMb-
HO! mpomumnuieEHOcTH (DpaHnud, paboraer Ha TOM jKe IPHHOUIE, 9TO
u npubop Jle Byme. OH He3aBuCcEM OT BHEIIHEr0 UCTOYHHKA JHEPruH
IJs1 CO3JAaHHA BO3XYIIHOTO IMOTOKA M CHA(KeH YIydIIeHHKM [ep:KaTeaeM
¢uabrpa. B HeM npuMeHsAIOTCH MeMOpPaHHEBE (HIBTPH ¢ MOPAMH JAAMET-
pom npubausnrensuo 0,2 uk. Jlepxarenu GUABTPOB JErKO 3aMEHAIOTCA,
YTO HO3BOJIAET NOJYTIHTH HECKOJIbKO IPOO.

Oravtp Tére

Q@unsrp I'éTe mpepcraBiasger coGoit mpmbop, HmpeAHASHAYEHHBIH IA
onpo6oBaHMs MOBOJHHO GONBINAX KOJXMYECTB NBLIM, M CHabeHn Oymark-
HBHIM KOP3MHOOGPA3HHIM QMIBTPOM BECOM OKOJO 45 2 H [ABYMA 30HIAMH,
pacmono;keHHEIME PsgoM (cM. pme. 119). 3annueHEHI BO3EyX MoOKer
CcBOGOZHO NPOXOAWTH 4Yepe3 ORMH 30HM, TOTAA KaK APYTroi HAXONHUTCA
O/ BCACHIBAHWEM M MPOBOLHT BO3AyX Yepe3 ¢puabrp. O6a 30HKA CKOHCTPY-
HPOBAHH TaK, 4TO CJIYKAT OYTAMH JJS 3aMEPOB M COEIWHEHEH ¢ PACXO/I0-
MeTpoM. J;KeKTOp, YHPaBAAIMMA IOfadell C;KAaTOro BO3AyXa, OTPery-
JIAPOBAaH TaK, 9TO CTPEIKa aHEMOMETpa MOKaswBaeT Hyabh. TaxkmM obpa-
30M, CKOPOCTh HOTOKA BO BCACHIBAIOUWIEM 30HAE MOKET YIeP:KHBATHCS
HA OAHOM YDOBHE CO CKOPOCTbI0 HAPY;KHOTO BO3TyXa.

Quaprrp Poccens

Ounstp Droccens Guun co3nan Ha Gase MeMGpaEHOrO UABTPA € HC-
IONb30BaHNEM HHUTPONETION03H], 001aNaiolleil BHICOKOH yAep/KUBAOIER
CIOCO6HOCTBIO [la’ke B OTHOUIEHMM CaMHIX MeEJKHMX YacTHO. J3apaHee
onpefeNeEHOe KOJMYECTBO BO3LyXa INOCTYHAeT Yepes BCACHBAIOMIYIO
roJIOBKY, cHa0)keHHYI0 MeMOpaHHHIM QMJIBTPOM #WaMeTpoM 47 mx,
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npuYeM CONpOTHBIAeHAEe (UIBTPA PEryAMPYeTcA ¢ MOMOUIBI0 MaHOMETpPa
(Baxyymmerpa). HosmduecTBO BCACHIBaéMOTO BO3JyXa MOJKET JOCTUTATH
40 a/mun. IlockoapKy B 3TOM npuGope BaKyyM OCTaercsl IMOCTOSHHEIM,
KOJHYECTBO BCACHIBAEMOT0 BO3NYyXa YMEHBINAETCS [0 MePe BO3PACTaHHA
COLIPOTHBJIEHAS (QHUIBTPA BCJIEACTBHE OTIOKEHWS LM,

Ounucannse Brime NPUGOPH GUIBTPYIOMEro JefiCTBEA MOT'YT GBITH HC-
[OJb30BABH TOJIHKO IyTeM IPHCOEIWHEHWSA MX K TPYOOIPOBOAY C;KATOTO
Bo3ayxa. O6s19HO0 0TGOP HPO6 ANKTCH HECKOIBKO FacOB, X TAKEM 00pa3oM
HMEeTCSd BO3MOKHOCTH IMOJYYHUTH JOCTATOYHO OOJBINOE KOJIHIECTBO
NELIA JJIS MEHEePAJIOrHIeCKUX aHAJIM30B M ONpeelleHHA TPaHYJIOMeTDH-
geckoro cocrasa. G momompio puasTpa I'éte MosxuO cobpars ot 5 7o 10 2
OB, TOTHA KaKk ABYMS APYFEMHA HIPUOOpPaMH MOKeT OHTH IOJydeHO
menee 1 e.

Pryram# macoc 3ypuo

Pryrenit macoc 3ypao mpeicraBiasder cob6oli mpubop (uUIABTPYIOUEro
JeHCTBHS, KOTOPHE He 3aBHCHT OT IONAYM H3BHE CKATOr0 BO3AYyXa
InA BcacwBaHmA. ( IOMOmpI0 3Toro mpubopa ompefeldeHHHE 00BeM
BO3JyXa MOKEeT 3acachBaThCA BCJEACTBHE Nepemaja [aHHOro obOBeMa
PTYTH B3 ofHOI YacTu mpmbopa B Apyrywo. B HeM mcmosnb3yercsi MHKPO-
NOPHCTHIE (EIBTD B3 HUTPOLEIIIOJI03HOH MemOpaHsl. [IpemmymecTBaMu
npubopa ABIAIICH €ro KOMIAKTHOCTh M yX0OCTBO B OOpaIeHMH IpH
BCEX BCTPEYAOIMXCSA B IHPAKTHKE YCJIOBHAX.

Pygasoi Bacoc IIPY

KoHCTpYyKIusa 3TOro X0pomo u3BecTHOro mpubopa Onuia paspadorama
HAay4YHO-MCCIE0BATEICKOA CTAaHIMEHA N0 WM3yJeHHI0 NHEBMOKOHMO30B
B Arramd. OH cosfiaer Ha QUIBTPYIOmed 6yMare NATHO, HEIPO3PATHOCTH
KOTOPOr'0 IPONOPIUOHATBHA KOJIMYECTBY OTJIO;KHBIIEHCH IuLid. OLeHKY
OpPOM3BOMAT ¢ IOMOMIBI0 JEHCHMETPa, HNPHEMMAsA IOTJIOMEHWe CBeTa
3a pyHKmO 0THO0KeHMA nbuid. CymecTBeHHOE 3HAUYCHHE MMeeT OJHOPO.-
HOCTh UBUIHM, TOJJIe;Kaliedi MsMepeHWI0; NPUGOP TAPUPYeTCA B COOTBET-
CTBHH ¢ XaPaKTePHCTHKOH HAHHON IBLIM.

Benencreue 3aTpynHeHHWE B OTHOINGHHHM TAPHPOBAHHA W HOJYYCHHA
HAJ©XKHBIX OLEHOK coOpaHHO#M mbuim mpuGopH, paboraromiue HA 3TOM
NpUMENHIe, B 3HAYNTEIHbHOH Mepe BHITeCHEHH 0oJiee TOYHHIMA METORaMH
oT0opa mpo6 PYAHHIHOU WHLIM.

Pyasoit macoc JIperepa

9T10T TWPHOOP, CO3TAHHHA B IOC/HETHAE TOABI, I03BOJAET IPOA3BO-
JUTh mopcder vyacTum ubim. OH pab0oTaeT PYYHHIM MEXOBLIM HACOCOM,
KOTODHI pacTArMBaercs NPY;KMHOH, ® Mosker 3acacmBarh 100 cm®
Bo3ayxa. Hacoc cHaG:KeH MeTaJIM4eCKUMH JAOKAMH, MEKAY KOTODHIMH
MOjKeT OHTh HATARYT MeMOpaHHbE QEIbTP. DHWIPTPH HMET AUAMETDP
ok0i0 20 um ¥ IAOTHYIO CTPYKTYPY € HODPAMH JMAMETPOM IPUOIHM3H-
reasE0 0,2 mk. BBugy oTHOCMTENBHO HEOONBINOW CKOPOCTH BO3AyXa
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9aCTHIOH NHJIH OCTATCA Ha POBHOM NOBEPXHOCTH QHIBTPA B YCIOBHAX,
BO MHOTOM CXOKMX C TeMH, KOIZa YacTHILI HAXOXWJIKCHh BO B3BEHIEHHOM
cocroAEnA. Kamenbku BOAH, TyMaHa WiamM Macia abcopOupyiorca $uiab-
TPOM ¥ He ABJIAIOTCA MOMEXOH Npu HcciaenoBamum obpasna. IIpm mcmons-
30BaHHM 3€JeHHX MeMOpaHHHX QWIBTPOB TeMHHE 4YacTHHH IILLIH,
KAaK ¥ CBETJIBE YacTHIlH TOPHBEIX HMOPOJ, JeTKO PacHO3HAITCHA M Pa3in-
9al0TCS NPH HNCCIENOBAHUAX IIOJ] MEKPOCKOIOM B 3aTEMHEHHOM IIOJe.

Ouaprp CorcaerTa

B stoM ynoOHoM B ofGpanieEMd npuOOpe IPHMEHATCA (QUIBTPH
B Bue HANEPCTKAa, NO3BOJAKIIHE cOOHPATh OTHOCHTENHHO O6oJbuime
KOAWYecTBa NBIIM AJs ucciaenosanuil. OH COCTOMT M3 TpexX IJIABHBIX

4 2 2 gacTeil: Koykyxa ¢uibTpa, aHe-

7 / MOMeTrpa ¥ IHEBMATAIECKOTO

' Vt%% 3;KeKTOpa [JI CO3JaHHWA He-

/ e 7 Ke P it Ji

e © 00X0MOT0 [IBHKEHWS BO3-
e 7 nyxa
7 .

£ Komxyx ¢uasrpa (puc. 121)

BHINIOJIHEH TAaK, YTOOH CIY;KHTH
omopoit ¢uinbTpa mpu orbope
B O I e T oD tnarews P00 M MPEJOTBPAMATE NOTEPN

NOBUIA WM 3arps3HeHEe (QHIb-
Tpa mpu TpaHcnoptHpoBke. IlpmGop, wm3o6paskemHEm Ha pHCYHKe,
npeiBasHadeH Mg obecledeHHsT BXOAHOH CKOPOCTH, NO BO3MOKHO-
cTH OGaN3KO# K CKODOCTH NBIMKEHHS HAapY;KHOrO BO3AyXa, B TO BpeMs
KaK COOTBETCTBYWOINAA CKOPOCTh IBHKeHAs BrGHpaerca. Jlis cropocTei
mopsaka 1—2 m/cex xenatenbHsI BenrmumEH B mpefenax or 700 1o
1500 «4/u, ®oTOpHE MOKHO YHZOGHO 3aMepATH C MOMOMIBIO HEGOIHITOro
CTAHJZAPTHOTO Ta30BOTO CYETYAKA.

Puc. 121. Npmemamx ¢uasrpa Coxciera:

Ilpo6oor6opamkx TekcaerTa

UccaenoBanus MexaHmSMa OTMYYdABAHMA NPWBEIH K CO3TAHMIO
TOPH30HTAJBHOTO OTCTOMHEKA, YJIABAMBAINAA CIOCOGHOCTH KOTOPOro
OYeHb CXOJHA C TAKOBOH B CHCTeMe [HIXaTeIbHHX NyTell dYeJoBeKa.
B mpo6oorGopruke I'ekciera mpuMeHEAeTcs TOPHE30HTANBHBIA OTCTOHHMEK
B COUeTaHWH C HamepcTKooOpasHeM ¢uabrpoM CoOKciera, KOTOpPEHIi
cobHEpaeT mpepcTaBUTENbHEE HPOOH BAkXxaeMoil neuim. Ilpméop o6opy-
J0OBaH BAKyyM-HAcOCOM WM KEKTOPOM H KOHTPOJBHOW mHMapparmoit
nna obecnedeHUs NPABHIBHOTO ABHKEHHA BO3AYXa.

CpaBHeHNMe TeopeTHYeCcKOH KPHBOH OPOHWKHOBEHHS YaCTHI IO MX
pasMepy B UejiOBedeCKHe JIeTKHMe M KDHMBOH BO3AYIIHOTO aHAJIH3AaTOpa
10 KPYOHOCTH MOKAa3bIBAeT AOCTATOYHO Xopouiee cosmajenue. Bosmom-
HOCTh TOXOGHHIX CPAaBHEHWiIl HBIAETCA XapaKTepPHOH O0COGEHHOCTHIO
JapHoro mpmbopa A moaydeBmsi 00pasmoB C NENBIO NPOBEHEHHs
aHAJIM30B COCTABA BIBIXaeMOM NLUIH, B HPOTHBONOJOKHOCTH CHOCOOY
or6opa mpo6 Bceil B3BeIEHHOMH OHUIH, KAK 3TO MMEET MEeCTO IPH IpHMe-
HEHWH APYyrux NPpHOOPOB QUIBTPYIOMEro HeHCTBUSA.
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Hpo6oor6oprukx Tacra

IIpoGoorGopaux I'acra mpexacraBiser coGoii mOpTaTHBHHE mpubop,
NPAMEHAIOIMANCA B HEKOTOPHX TOPHHX PpaiioHaX MAJNA IOCTOAHHOIO
or6opa mpo6 NE/IM ypaHOBHX PyA. Bosgyx mponmyckaercsa depes QmIb-
Tpylomyo 6ymMary ToamuHo#l 29 MM ¢ HOMOMBI0 POTAIMOHHON BO3AyXO-
AyBKE 6e3 CMa3KH ¢ NPHBOAOM OT JIEKTPOABHraTels, IHATAIIIErocA
or OGarapem. IlpuGop oGecmeumBaer ycTOYWMBOE NPOTEKAaHHE BO3AYyXa
B KoamuecTBe K0 14 4/mun B TedeHHe mepHOJa BPeMeHH, PABHOIO OGHYHO
10 mur, w rapaHTEHpyeT WOJyd9eHME AOCTATOYHO GOJBIIMX HPOG s
NPOBEleHAss XHMHYECKOTO aHaJm3a.

ITpubopw c OaumesvHum pexcumom pabomwul

B nocaemmee BpemMs Ounm paspaGoTaHH KOBCTPYKIWHE OpuGopoB
AJA OPOAOCIKHTENbHHX, HEOPepPHBHHX mH3MepeHuil. OHH DO3BOXAIT
obecrednBaTL IOCTOSHHOE HaOMI0/leHWe 3a YCIOBHAMH 3aUBLIEHHOCTH
Ha TaHHEOM pa0odeM ydacTKe M JAIOT Hajie;KHEIE HOKAa3aHAA O KoxeGaHmax
STHX YCJOBHH 3a HM3BeCTHHA mepmofi BpeMeHEH. TaxkmM oGpasoM, OHH
cIocoGCTBYIOT modydeEmI0 (ojlee NOJNHOH WHPODMAINHH OTHOCHTEILHO
NHJIEBOr0 PeKMMa M 061er4al0T WCCIe[0BAHMA B OTHOINEHWM NEIeo6pa-
30BAHMA B CBA3H C BHHOJHEHHEM OTAEIHHHX BHOB PaboT.

Copoc Ha upmEGOpPH AJNA LPONOJKHTENHHOr0 0TGOpAa TPO6 NEIIN
BO3pacTaer N0 Mepe yBeJdIeHus Jo0HIA H KOHIEHTPAanHA TOPHHX paboT
BCJEJCTBHE BHEADEHHS MEXaHW3AUAM W [PYTAX MEDONPHATHHA, OCyIIe-
CTBIfAEMHX 3a DociegHee BpeMA. K stum mpmbopaM NPeABABIATCA
TpeGOBaHMA MOJHOM aBTOMATH3AIME H OTCyTCTBUA HeobxoqumocT Habio-
JeHHs 32 HEMH B TeUeHME [JIMTEIHHOr0 BPEMEHH, ¢ HCKJIIOYEHWEeM BO3-
MO)KHOCTH BOBHHKHOBEHHA KaKMX-Tu0O moMex B ux pabore Bo Bpems
orGopa upo6.

CenextuBHEHNEK npoboorbupareans Hommcadirma

CymecTBeHHOH OCOGEHHOCTHIO 3TOr0 Hmpubopa ABiIAeTCA HPoGOOTHO-
podHAsA TOJNOBKA, paGoraiomas N0 NPHHOUIY HeHTPUPYTH ¢ OCarkieHHeM
YacTHI, B3BEMICHHOW NHJIM B NOPsA/Ke CHEKTPAJBHOTO pacupeelieHHsA
B COOTBETCTBHY C MX KOHEYHOH CKOpPOCTBIO, T. €. C OCAKICHHEM YaCTHI,
6nM3KMX APYr K APYry 1o ¢opme ¥ IUIOTHOCTH, B COOTBETCTBHM C HX
KPYHIHOCTHIO. 3aJeP;KMBAIOTCA TOJHKO Te YACTHIH, KOHETHAS CKOPOCTh
KOTODHX JIeKHT B 3apaHee ompeJiejieHHOM jmanasoHe. Bce wacrmupi,
KOHEYHaA CKOPOCTh KOTOPHIX HOpPEBHINAET 3TOT [AMAIAa30H, Buﬁpacu-
BAIOTCA, TOrfa KAaK YacCTHIE C KOHEYHOH CKOPOCTHIO HHKE YKa3aHHOIO
JAmamasoHa CcOOHMpAIOTCA TOJABKO YAaCTHYHO, /[0 U3BECTHOTO Hpefeia,
KOTODHH MOKeT OnTh BhumcieH. TakuM o6pasoM, TeopeTHdecKH 3TOT
npubop MOKeT GHTH CKOHCTPYHPOBAH C KellaeMOM M3GmparelbHOM CHO-
co0HOCTHIO, KOTOpasg MoOrja OHW HAeadbHO COBHAAATh C OTPE3KOM KPHMBOM
npoGooréopeuka I'exkciaera. IIpubop paboraer or Garapem H MMeeT
TIPOYHOe KOHCTPYKTHBHOE BHIMOJHEHHE [JIf HKCIIYATAIlMA B IIOJ3EMHEIX
YCIAOBHUAX.
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Ilpakruuecks mpm orGope mpol ciaeqyer CIATATHCH ¢ HETOTHOCTAMHE
B CMJY DPAa3nWYdil B COCTaBe OLUJIA B COOTHONIEHHA BeC — KOJHIECTBO
gactan nerd. TeM He MeHee 3TOT IPAGOD 3aCiIy;KABAET OBITH OTMEYEHHEIM
BBHAY CYIIECTBYIOMEro HHHE COPOCA HA CeJEeKTHBHHE IPaBUMeTPHIECKHUE
upo6ooTOEpaTe M M Tex NPEeMMYMECTB, KOTOPHMH o6iaafaer HaHHEMA
upubop AJA HOCTOAHHOTO 0T6Opa MPOG B YrOJABHHX IMAXTAX.

I'paBuMerpudecknass npubop Cumrapg

I1pudop Cmmrapp, paspaboraranii Hayuno-mccienoBareabCKuM IeH~
TPOM N0 TeXHMKe 0e30maCHOCTH B TOPHOM HPOMHINIIEHHOCTH AHIJIHH,
npefHAa3HAYEH A 0T6Opa B TeueHMe OJHON HmpECTABHTEAbHOH pabouei
CMEeHH B IIOJ3eMHHIX YCJIOBUAX NPO0 BABKXaeMON HBUIM, AOCTATOYHO
TAKENOH [Jisi BO3MOKHOCTH B3BEUIMBAHHA, KOTOPHE MOTYT CJIYKHUTH
00BEKTOM HEKOTOPHIX M3MepeHwil mo cocraBy. IlpuGop sBagerca Hesa-
BHCHMEIM OT BHEIIHHMX WCTOYHMKOB IHWTAHHMA DHEPTHe.

Boznyx, u3 Koroporo oréupaioTca Hpolul, MPOMYCKAETCA Yepes Hapai-
JeNbHOIIACTUHYATHA BO3JYMHEIE aHAAM3aTOP [0 KPYOHOCTH M 3aTeM
yepe3 MeMOpaHHEIA QUIBTD C MOMOIIBI0 I;KEKTOPA, HPHBOLHEMOTO B JeH-
CTBYE ¢ MOMOINBI0 YIVIEKHCIOr0 rasa M3 IBYX JIETKHX IHJIAHIPOB.
UronpuaThit kIamaE # PacXofoMep, PACHOIOKEHHbIe 3a (HILTPOM,
JONYCKAlOT PEryJIuPOBKY BO3XYIIHOTO mnorokKa. CTpys yYIVIEKHMCIOro
rasa MokeT OHTHh OTPeryJHMpPOBaHA Ha NOAAYy BO3AyXa B KOJIHIECTBE
3 a/mur B Tevenme 12 u. B mpegenax marpyskm mo 10 mz meaE compo-
THBJIeHWe (PHIbTPa MeHseTcsA BechbMa HEe3HATHMTEJNbHO, M TaKMM o00pasoM
IOTOK BO3AyXa OCTaeTca (PAKTAICCKH IIOCTOAHHEIM.

IIpu6op momemjaercsi B AMMKE M3 CTEKIOBOJIOKHA: BEC €ro ¢ HMOJHEM
06Opy/IOBAHMEM COCTABIAET OKOJO 5 K.

Tepmonpeunnn'ra'rop OPORXONKRHMTEIBHOTIO
JeHCTBHUA

B aToM npr6ope ACHOIB3YeTCs TOT jKe NPHHIMIL, YTO U B CTAHJAPTHHIX
ofpa3max pAaEABIX aNNaparoB, NPHYEM OH IMO3BOJAET INPOM3BOJHTH
oT00p OfHO# MpoOH, OXBATHBAKIEH ONHY WJIM HECKOALKO paboumx
cMeH. Oco0eHHOCTHIO er0 KOHCTPYKIME SABJSETCA BO3MOKHOCTh HCKIIIO-
9eHHMA 4dactan pasmepom Goiee 7 mk (mpubausurenvmo). Ilommmo
3HAYMTEJNBHOTO0 COKpPAmEHAsI WMCCAEJOBAHHHA NPO6 IOT MHKPOCKOIOM
JaHBHE DpuGOpP NOYTH HOJHOCTHI0 MCKJIIOYAET BO3MOKHOCTh HEYETKOro
onpefieNeHAs ¢paknmit. Bo MHOrHX caydYasax OH IOCTeHNeHHO BHITECHSAET
CTaHJapTHHE 06pa3ns npuGopoB, NPUMEHAEMEIE B IOBCEAHEBHOM paboTe.

ImneonpoboBaTens co MeaAsb W

dtor mpuboOp NPOMOJKUTENBHOr0 AEeHCTBHA A 0T6Opa mMpo6 IHUIH,
0 KOTOpOoM peyb yiKe Huia Brime B moppaspeie «OcaimTelibHEE IpPH-
Gopun.
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Jaekmpocmamuieckue npeyunumMamops

IlpAENUON  97TEKTPOCTATMYECKOTO OCAKACHAA OHJIM  WM3JI0KeHH
B rnase V. [Ipamenerwe mpuGopos aToro Tuma mas orGopa mpo6 meLIH
MOKHO CUMTaTh Lelecoo6pasHHM B YCJIOBHAX MAXTHOH aTMocepH NpH
OTCYTCTBHM OIIaCHOCTH BOCIIAMEHEHWS WM B3PHBa razoB. OHE Tpebyror
IPUCOeTHHEHNA K MCTOUYHHKY 3JeKTposHeprud. ITunb ocaskmaerca Hemo-
CPEACTBEHHO HA HPEeJMETHHX CTEKJaX, NPUTONHHX [Jd NCCHAefOBaHH
nox MEKpockomoM. IIpnGoprr 06agaroT BECOKOM 3 PEeKTUBHEOCTEIO B OTHO-
IeHWHA 4YacTHI{ pasMepoM MeHee 5 mk.

JdNeXTpPOCTAaTHYIEOCKHH NpPo6GooTGOpPHEEK

Xopomo u3BecTHEIH B IPAKTHKE 3JIEKTPOCTATAYECKHI NPo6G00T6OPHEK
naobpasken Ba puc. 122. IIpoGoorGopoumas romoBra astoro mpmbopa
COCTOHT M3 MeTaIIMYecKoi TPyOKH, IO OCH KOTOPOi MPONyImeH H yKpe-
ONeH MeTalIM9YecKuil crep:keHb. TpyOkKa caymur cobuparelbHEM

Prmc. 122. daexrpocraTmaeckmii mpo6oOTGOPHAK:

1 — npo6ooT6opHHe TPYGKM H BIIEKTPONBI; 2 — NPHCOENMHEHWEe K IBUTATENI0 BO3NYXONYBKH

3 — NpACOeNMHEHNMe TOKA BHICOKOTO HAaNpsKeHAA; 4 — BHIBHIAOMYACA CTOAK, 5 — CHJIOBOM

y3ed;, 6 — NpHUCOENNHeHAe K NUTAHMIO DJIEKTPOaHeprueH; 7 — BHCOKOBOJNbTHRIYM Kalenb HIHHOR

3,6 m; § — BO3OYXONYBKA; 9 — Npo6ooTGOPHAA TOJNIOBKA, 10 — HEHTDANbHHIY 3JEKTPON ¢ MOHH-
SUDPYIOWKM IPOBOLOM

BJEKTPOAOM, B TO BpPeMsA KaK CTep)KeHb, HAXOMAIMUACA HOX Hampse-
mneM 13—20 ks moCTOABHOTO TOKA, ABISETCA MOHUBAIMOHHLIM 3IEKTPO-
noM. Bosgyx B KonmdecTBe 0Kox0 85 ./muk TpoIycKaeTcd depes TPYOKY
¢ DOMOmBI0O BO3AYXOAYBKM WJIH BEHTHIATOPA C 3JIEKTPONPHUBOKOM.

YacTunsl nHAM B BO3AyXe NIPH OPOXOIEHHH depe3 TPyOKy moxry-
9al0T 3apAX M OCAKJAITCA HA ee BHYTPEHHEH NOBEPXHOCTH B CHIY
JedCTBUA 3IeKTpocTarHueckoro moaf. IIpoGoorGopouHas ToXOBKa,
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cocToamas u3 npo6ooTdopodnHoil TPyOKE m BEHTWIATOPA, BECHT OKOJO
1,8 k2 m moseT OOCHYKEMBATLCA BPYUHYIO, @ TAKKE YCTAHABIMBATHCHA
B Ja000M ;KeJaeMOM TIOJIOKEeHWH.

C wnoMompl0 Kaleiasa BHCOKOr0 HANPMKEHMA NPoGooTGopogHad
TOJIOBKA COeHHEHA ¢ GIIOKOM NWTAHHA, KOTODHHA B OCHOBHOM COCTOHT
¥3 TpaHcOpMATOpPa BHICOKOTO HAaUps)KeHWs: dactoTod 60 2y m nmByx
JaMIIOBHIX BEIIPAMHUTENEH ToKa. [Ipmiaraiorca samacHHe coGmpaTelbHEE
anexrponsl (TpyOkm). Bec npmGopa BMecTe ¢ ANEKOM JJA TPAHCHOPTH-
poBkH cocraBiaser oxono 13,5 xe.

Becu Tacra

B sToM mpu6ope mEIH TPOXORHET 9€Pe3 BIEKTPHIECKOe MHOJIe BHCOKOTO
HaupsmxenHud, okoao 10 xe, ® ocakIaeTca B OcCalHTeJBHOH KaMepe,
M3 KOTOpoi HajaeT Ha 5JeKTPOJ, HPHCOSNWHEHHHH K KOPOMHECIY caMo-

p NAIMYIMUX MEKpPoBecoB. Bpemsa
OCasKIeHHMA OLIJIM CcOcTaBJseT ot 1
0 4 muk, TpubOP aBTOMATHIECKM
2 paGoraer B TeYeHHe HEOTDaHH-
\ yepHOro BpemeHd. HeGoapmoit
HATHETATEIbHHN BEHTHIATOP IO-
CTOSIHHO#K CKOPOCTH IOJaeT (HK-
CHpOBaHHHA 00BeM B03gyXa 3a
J oupeneneHHEHI OTPE30K BPEMEHH.
Ha pumc. 123 mokasan npmEmEN

4 peiictBHA HamHOTO mpmGopa.

Tepmonpeyunumamop

TepMonpenunrTaTop ABAAET-
cA ogHEM M3 Hambolee Hagex-
HuX npubopoB IaA NuUIeonposo-
7 BaHUA # MO;KeT OHITh MCI0JAB30BaH

aaa or6opa mpo6 Bcex BHOB
JacTHN, B3BEMIEHHOH DIBIM Kak
Pmc. 123. IlpmEnEn paGotH Becos l'acra OpramMYecKoro, Tak m HeOpranu-
AnsA NH7ae0T6Opa: YeCKOIr0 NPOUCXO:KIEHUA B BHICO-
éﬁgggkamggo cﬁ%};- : ;cgg::g_— KHX ¥ B HA3KHX KOHIEHTDaIuAaX.

jomeMy Hacocy; 8 — ocaETensmaa kamepa; J(deKTHBHOCTH mpmbGoOpa B OTHO-

4 — OPOBOA, COSNANMUA SIEKTPEIECKOE IoJe.
5 — WBONANEOFEMA  CioOf; P cobmpaloman ~ICHHM JaCcTHL, pasmep KOTODHIX

HJIaCTHHKA; 7 — CTONODHOe YCTPOHCTBO;, & — He IIPEeBHIAET O MK H HIKe
HATKHAA JIEHTa; 9 — KOPOMBICJIO BECOB .

HpefieIoB paspemanomei BO3MOK-

HOCTH ONTHYeCKOI'0 MHKPOCKOIA,
6amska k 100%. Ipubop MomeT ¢ ycmexoM MCHONB30BATHCA HJA IIO-
CTOAHHOr0 0T60pa mpo6 B maxTax, KAaK paBHO ® AJA HayIHO-HCCIe-
JoBaTeAbCKUX Pabor m cuemmaidpHHX HMcciaenoBaRmil (pme. 124). Kpome
TOT0, HMEeTCA BO3MOKHOCTH HMCHOJb30BaTh NPOOH UM A TOCAERy-
I0IIEro MCCAeNOBAHUA WOf DJICKTPOHHHIM MAKpocKomoM. IIpmbop Mosker
NPUMEHATBCA BO BCeX maxTax, BKJIYasg Ta30BHe.
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B ocHOBY mponecca TepMOIPeNHWIUTAAE 3aJ0KEHO SBJICHHE, B CHIY
KOTOPOro Mejb4aiillne YacCTHIH OHJIK He MOTYT IPDOHUKHYTH B IPOCTPAH-
CTBO, HEMOCPEACTBEHHO IpuUie-
raimee K HarperoMy Teny,
IpY HaTUMYMHM 3[eCh BEICOKOTO
TeMIePaTypPHOTO  TPajueHTa.
IIpakTmaeckoe NpHUMEHeHUe
9TOr0 NPHUHIAIA MOKHO BH-
merb Ha puc. 125, rme wuso-
OpaseH HarpeBaTeTBHBIA 2iie-
MEHT MEMKIY BYMS IOKPOB-
HBEIME CTEKJaMH MUKDPOCKOIA.
Boanyx mennenuo (140 ca/muw)
IPOOYCKALTCH MEKIY HOKPOB-
HBEIMH CTEKJIaMyu dYepes  aJje-
meHT. IlBniab oOcaskpmaercsa ya-
KOl moJIocOH  Ha  KaKIOM
TIOKPOBHOM CTEKJIe, IPOTHBO-
TOJIOKHOM NIPOCTPAHCTRY,
cBOGOXHOMY OT NBLIM.

Yacruupl ORUIE  OCAMKIA-
I0TCA B TeX sKe YCJIOBUAX,
Kaxkue BCTPEYal0OTCA B  BO3-
gyxe. YactumaM He NPHUXO-
OUTCH TIperTepueBaTh KaKHX-
au00 CHIBHHIX  H3MEHEHHH, Pumc. 124. TepMONmpenumATaTOp Mis OMPOGO-
ecll¥ TOJIPKO OHE He 00pasyior BaEMA THUIM B TOA3EMHBIX YCJIOBHAX
AOpa KameJdex TyMaHa, Tak
KaK B 3TOM CJydYae HCIapeHHUe BOJBI MOKeT HapyMIHMTh pasMep dacTHI
¥, cIemOoBATeJIbHO, HPEINOJOMUTEILHY0 HaTOIeHHOCTh HBLIM.

I'naBHoil 0COGEHHOCTHIO TIPH-

7 6opa (puc. 126) sBiaserca mupo-
6oorGopounas roxosra (puc. 127),
KOTOpasi COCTOMT U3 KyOmyecKoro

“N 5 jlaTyHEHOTO 0J0Ka, M3rOTOBIIEH-
,\/ s

- —=m  HOr0 M3 [BYX II0JOBMH, pasje-
~’ 7 JIeHHHX MNPOKJIAJKOA M3 HU30JA-

HUOHHOTO MaTepHalxa ¢ o006pa3o-
// M/ BaHWEM  BEPTHKAJIbHOM  1IeJH,
yepe3 KOTOPYIO HPOXOAUT B TOPH-

30HTAJbHOM HallpaBJeHHH Harpe-

Prc. 125. Ipmroan paﬁom TepMonpe-  BAaeMHIH BIEKTPHYECTBOM IIPOBOJ.
DEOATATOPA: Nmeomueca B raykmoii mOJOBHHE
;H;;Bgﬂiﬂgﬁgggm ;Os%faho rf; -—4"{“}1 p%%%gg: O70Ka 1Ba OTBEPCTHA IO3BOJAIOT
C¢TBO, CBOOOOHOE OT NBUIM; 5§ — JHCTHI# BO3AYX YZAepHuBaTh IIOKPOBHBIE CTEKJA
B IOPaBUJIBHOM MOJOKEHHU € II0-

MOMIbIO IVIOTHO HPHTHAHHEIX 3aTBOPOB (npobGok). HmwkHaAa wacTh JarTyH-
goro GiroKa yanueEeHa ® cHabmeHa pesn0oil i CoejMHEHUSA ¢ DHCTa-
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yCTEpPOM B IENSAX CO3NAHAA BO3BMOKHOCTH IPOXOKICHUA BO3TYIIHOTO
DIOTOKA Yepe3 meab. IIpeqycMoTperst BOK0OTCOC H HeGobmas GaTapes KiIs
HarpeBaHWA ITPOBOJOYHOrO 3JIeMEHTa 10 Temmepatypu oxoao 100°C.

CymecTByeT HeCKOJBKO BAPAARTOB YCTPOMCTB YKa3aHHBIX COCTABHHX
9aCcTeii B COOTBETCTBHH C OCOOKHME TPeGOBaHHAMH.

Pumc. 126. TepMonmpenumATATOP:

1 — 11po6oor60opouHaA roJIOBKA; 2 — aclHApaTop; 3 — KOHTPOJbLELIN AINAK, 4 — Kpam; 5 — HM3Me~
PHTEJbHENA COCYH; 6 — NOKPOBERE CTEKJAa; 7 — IPOBOJIOYHOE COUPOTHBJIEHHE, § — OTBEpPCTHE
mnA opoGootopa; 9 — CTONOP; 10 — PYAHATHHNA BO3NyX. (I'OJIOBHAA 4acTh TePMOTIpEmEIMATATOPA
1 NIJIOTHO BBEHYMBAETCA B ACIIMPaTOp 2 W BKJIIOY3eTCA TOK CHJION 1,2 a M3 KOHTPOJILHOrO HAIIAKA 3.
Horzna oTKpHT KpaH 4, Bola MOCTyOaeTr B M3MeDPMTEIbHHMA COCYI 5 H Peryaupyer IMOTOK, KOTODI
He NOKeH NMpeBHmAaTh 7 emd/mun. Ylocie orbopa mpo6 Boma OTKIIOYAETCA W TIIATEJALHO OIpege-
aserca obbeM. ITocne OTKJIOYEHHAS TOKa TOJOBHAA YacTh TePMONDPERANMTATOpA YHOAJNAETCA M
BHHAMAIOTCA NOKPOBHHE CTeKJa 5§ AAA NocheRylomeldl OmeHKH Opedapara IoJ MEKPOCKOIOM)

HsBecTHH pazimuEne MOIEQUKALWE CTaHJAAPTHOH HPoOGOOTOOPOTHOIM
roroBka. K HHMM oTHocATCA MPOOKH-3aMIEIKA W cHeMAAJbHEE HPOOKH,
CO3/al0Iue BO3MOKHOCTh HCCJIe[0BaHWA 00pasmoB HOJ BJIeKTPOHHHEIM
MuKpockonoM. IIpo6km ¢ 3amenxkamM@m Moryr BpamaTbcH, 3aHEUEMAsd
IecTh Pa3HHX HOJOKeHUA M IMO3BOJNAA MOJYYATh MeCcTh IPo0 Ha KaiKIOM
NOKPOBHOM cTeKse. [lpm apyroit MopupuUKamum MOKHO 0OeCHedHTh
noJydesEde 4eTHpex mojoc B opMe KBajpara, KOTOPHE He HepeceKaimoT

APYr Apyra.
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B HEKOTOPHX THIIAX TEPMONPEIHIATATOPOB KOHCTPYKOHA HIpobo-
0TGOPOYHOM ro0BKM OHIIa MOAHOCTHIO BHAOW3MEHEHAa. B ofxHOM m3 3THX
THIOB WMEETCS BO3MOKHOCTH HMONYICHMA HEeCKOJBKHX Ipobd Ge3 saMeHH
NpPH 3TOM HOKPOBHHX CTE€KOJ. B Jpyrom Tume mpegycMOTPEHO HOJydIeHHE
HelIpepHBHKNX MOKA3aHHA HA MOBIYKHOM IOKPOBHOM cTekne. [lome3mrm
opucnocobiieRreM MOKHO CINTATH OCAfMTEIbHHN KaHAI, dYepe3 KOTOPHIA
NPOIYCKAaeTcA BO3AYX M TIfe IPOHMCXOJHUT OCa’KieHHme 0oJee KPYyHHBIX
9acTHIl PasMepoM CBHIe 5 ¥ [0
10 mk, Opeskme 9eM BOBRYX IO-
CTYIHUT B IpenunmraTop. B gmciae
IPYTHX BapHAHTOB MOKHO OT-
METHTh TepMONPENWHHATATOP Npo-
OOJKMTEIbHOr0 JMeHCTBHA KOH-
crpyknnu HanmomaawHOro cosera
mo yrawo (AHraus), TepMompenu-
nuratop «BurBaTepcperm ® oc-
OWINHEPYOIUA TepMONpemuNuTa-
TOP, B KOTOPOM HEUIb OCaKRAeTCA
Ha OoJiee mHEpOKON mosoce AasA
o0ner1eHus HccAeNOBaHEE HOJ
3JEKTPOHHLIM MHAKPOCKOLOM.
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Prc. 127. IlonepeunHii paspe3 roXOBHOR
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Ilpubopw 0as uccaedosanus

Bonpmoe KOIHIECTBO Pasimd-
HHX THIOOB TpuGOpoOB Ais orGopa
npo6 mbuA OwIIO pasdpaboraHo

H CKOHCTPYHPOBAaHO B HAYYHHIX
YUYPEKIEHUAX, B3aHATHX OPOG-
JaeMoi HCCIEIOBAHASA  IHIJIHA.
Muorme 3 3TEX mpuGOPOB CO3-
JIaEEl B pesyJbTaTe CIpoOca Ha
HAX IS NOAYYeHHWA OUpeJeleH-

9aCcTHE TepMOOpPeXHOATATOpA:

1 — QUIMAEApHYecKoe YMLINHeHMe, 2 — Oakend-
TOBHE NPOKJIANKA; § — H30JMPOBAHHKH 32HUM;
4 — NBYKHJIBbHHIN IPOBOJ; 5§ — IMIHAAPHEIECKOE
YUIAHEHHe C pe3b6oif; 6 — NMpy)KAHA C A3BMY-
KOM; 7 — BOBJYIIHHN KaHAJ; 8§ — IHPOBOJIOYHOE
COMPOTHBJICHAE;, 9 — NAIHHOPHYECKHE OTBEp-
CTHA JUIA IOOKPOBHHX CTeKONI, 10 — JaTyHHHH
6moK; 11 — KONDAK H3 CeTKA

HOro BUJa HEPOPMAIHUH, KOTOPYIO

npEMeHseMble B OOHI9HON IPaKTHKe amuapaTril He MOTYT ofecmeTnTh.
3mech He IPUBOJATCA ONHCAHWA PA3HOOGPA3HHIX THIOB IPHEGOPOB, OCHO-
BAHHHX Ha TOM MJH WHOM NPHHIHIE, KOTOPHEe Y:Ke OHIM pPaccMOTPEHH
BHIIIE.

B T1abn. 1 npwBeneBH AaHHHE O XapAKTePHHX OCOGEHHOCTAX pPAAA
upubOPOB A 0TOOPA WHLIA, MCHOAb3YEMHIX [JIA 3TOH HeJH B IOA3EeMHHIX
ycaoBusax. B HeKOTOPHX cayyasx (HampaMep, B OTHOIEHUA KOHAMETPOB)
cymecTByeT G0JbIIOe KOJIMYECTBO THOOB MPHOODPOB, B KOTOPHX AETAIH
MOryr OHTH pas3aIAYHEIMH. 3xech He NOPEANONaraercs HepeduacaaTh
BCE 9TH BAPHAHTHL

B. Ot6op npod npuim

Ot60op mwpo6 unBUIM MOKET HPOBOJUTHCA S PasiIUIHBIX IeNei:
0oT60p MOKeT GHITH 9acThi0 OGMIel MBUIEBO CHEMKH B FOPHOM IpefUpH-
ATEA IS NOJYYeHHMA CBeJeHdid, Ha OCHOBE KOTOPHIX IIAHUPYOTCH
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MepOonpHATHA 10 60ph0e ¢ MEIBIO; OH MOKET IPOBOMMTECH A HEKOTOPHIX
CIeNHaNBLHHX HCCIef0BAHHA (HANpPAMEpP, B OTHOMEHWH OCOOHIX THIIOB
OYPHIBHNX MOJOTKOB) WK [JIA OCYIIECTBICHUA OOKYHOT0, HOCTOAHHOTO
KOHTDOAA YCAOBHA 3ambLICHHOCTH.

Obwas nwviesas covemva

TopHOe mpenmpusATHe, KOTOPOE WIAHUPYeT MepoHnpHATHA mo Gopnde
¢ TBLIBIO, [OJKHO HAYMHATH CBOHM H3HICKAHWA C TeHEPAIBHOH CHeMKH
YCHOBHI 3aULIIEHHOCTH B BHIPAa0OTKax ¢ TeM, YTOOH NOXYYATH COOTBET-
cTByomue (aKTHIeCKHe JaHALIE, HA OCHOBE KOTOPHIX M MOKHO HpH-
CTYIATH K COCTABJIEHNIO IaHA. VIMeercs mesniii psl MOMEHTOB, IO KOTO-
peiM HeoGxomuMa uomo0Has wWHOODMANHA: HAUPUMED, B OTHONICHHH
KOJIMYEeCTBA ¥ XaPAKTePHCTHKHM IOJHUMAIOMENHCA B BO3NYX HLUIH; Omepa-
nuii, paGoumx y4acTKOB M OGOPYHOBAHHA, CO3MAKIIHX HAHGOIBIIYIO
3aNBIIIEHHOCTD; M3MEHEHH KOHUEHTPANME ILIJIE B TedeHne pabodeir cMEHH
M B IePHOAH MexkAy cMeHaMu. [loxyderpas madopManusa goisxHa oGecne-
9ATH PYKOBOACTBY UPeJNPHUATAA BO3MOYKHOCTH HE TOJBKO BHpaboTaTh
nialE 3QQPeKTHBHHIX MEPONPHATHHE JIA UPEAYIDPEKAeHHSA UELIeobpaso-
BaHUA M OOAABJIEHWA UBIH, HO M COCTABHTHL CXeMY IIOCTOSHHOrO 0T0opa
npo6 WHIM HA OCHOBAHUHK [ETaJbHOTO O3HAKOMJIEHHA C M3MEHEHUWAMH
M 9aCTOTOH BOBHWKHOBEHNsI KOHIEHTDPANHH; 3TO HO3BOJHUT OCYIMECTBIATH
NMOCTOAHHEHH KOHTPOJh 3a BHINOJHEeHHeM W 3QPeKTHBHOCTHIO HPHHATHIX
K BHEJPEHHI0 MEPOOPHATHA IO NpPEAYIPeKIeHHI0 NreobpasoBanns.

O6ocHOBaHHHE [JAHHEE MOTYT OHTH HOJYYeHH [ABYMA NYTAMHA:

OPOJONIKUTEIBHKM OTO0OpOM Hpo0, KOTOPHI MOKET HAaTh TOUHYIO
CPeJHIO BEJHYHHY, €CIU NEePHO[ BpeMeHH 0TOOopa H0CTaTOYeH;

IPOMEKYTOIHHM 0T6OpOM, Korjga mpobu oTOmpalTCsa depe3 ompefe-
JIeHHHE, DPeryiAspHEEe IPOMEeKYTKH BPeMEHH, 9TO JaeT MeHee TOYHYIO
CPEeJHIOI0 BEJIWYUHY, HO IO3BOJAET CJHENHTh 32 KoaeGaHHAMHA B COAEp:Ka-
HHH IILJIH.

IMpexpe yem DpHCTYNHTh K M3MEPEHHAM IEUIM, HeOOXOXHMO 3HATH,
KaKAM OeJfAM MOKHH CIYKATh NAaHHKE H3MEePEeHHd, KaKHe HMEeITCH
B HAJIHYHHA KaJ[PH ¥ anmapatypa JJisg A3MEDeHUuil U ONeHKH X Pe3yJbTa-
TOB, KaKde Pa3MepH YacTHI OHJIM HPEeCTaBAAIOT HHTEpec, MOMJIEKHT
JIA OLPEJ(eNeHUI0 KOHIEHTPALHUA HEUIM B M2/M® WIM B YaCTHIAX Ha cmP,
I0JKHO JiX OHITh IPOBEEHO oOmpefeleHAe TI'DAaHYJIOMETPHYECKOrQ CO-
cTaBa, HDOTPeOyIOTCA JHM M B KAKOH Mepe MEHEepaJOTHIecCKHWe AaHAJIH3H,
B KaKHe IPOMEKYTKH BPeMEeHH JOJKHE IOBTOPATHCA M3MEPEHHS M Cle-
JlyeT JH PerMCTPEPOBATH MaTePHAJH U3MePeHUi B opMe, fomycKalomei
CcpaBHeHHe C [PYrdMH TeXHWYeCKEMH IpHeMaMM 3aMepa IHIIH.

Panee 6ni0 y:ke ykasaHo, uro nposefgenne 3QPeKTHBHHX MepOnpHSA-
THi mo Gopbbe ¢ nuIb0 TPeOyeT GOIBIIOro KOJAIECTBA HHPOPMAHOHERX
MaTepHaJoB B OTHOIIEeHUH o0pasylomeiicsa OHIIH: ee KoJmdecTBa, COCTaBa,
pacmpesieleHds OO0 KPYHOHOCTH M T. A.; IPH 3TOM He CleAyeT yHYCKaTb
U3 BHfIa, YTO HH OfWH MeTof oTGopa mpo6 He B cocrosHEA 06ecHeIHTH
monydeHue Bcel 3Toif mEGOpMaUA B OfHO H TO ke Bpemsa. Hampmmep,
HauepcTKosuid mMeton ¢puabrpanuu Cokciera, KOTODHI ABJIAETCA OXHEM
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®3 HaEGOee TOTHHX CII0CO00B OIpeeNeHAA Beca LA B JaHHOM o0BeMe
BO3/lyXa, He B COCTOAHHME AAaTh KaKyo-Iu00 mHPOPMANUI0O OTHOCHTEILHO
TPaHyJIOMETPAYECKOr0 COCTaBa, TOrAa KaK TePMONPENUIATATOD, H03BOJIA-
OIUA OTpou3BOgATH 0TOOP HPOG ® HCCIefoBaHHe MelbJalImAX YacTHI|
OHIH, OKA3HBAeTCA BEChbMA MAJIOOPATONHHM I KPYOHHX 4dacraln.

O6vunnil ombop npo6 nuau

CymecTByer MHOT'0 KaTerOPHil IIAXT H METOLOB Pa3paGoOTKH MOJAE3HHIX
HCKOIAeMHIX; YCJIOBHA DKCINTyaTalMd MEHAITCA B 3HAYHTEILHOH Mepe
He TOJNBKO B COOTBeTCTBHH C BHAOM paspabaTHBaeMOro HMCKONAeMOro,
HO W caMo¥ mMAaXTH. BciaecTBme BHTEKAOIEEr0o OTCIOJA OTCYTCTBHA
ogHO00pa3ma B 00pa3oBamME W KOHNEHTPANHU OHJA HA PasIAYHHX
paGodmx yuacTKax M B pasHoe BpeMs HEBO3MOKHO Pa3paboTaTh TOYHBIE
IpaBUIa, OXBaTHBaKIUe co00i OOKNYHNE 0TGOp DPO6 B NOPA/LKe yCTaHO-
BHBNIOHCA HPAKTHKH, KOTOPHE COOTBETCTBOBANHA OH TpeGoBaHMAM B Kask-
AOM OTHEJBHOM Ciydae. 3ech HW3JIaraoTca HEKOTOpHe o0mme coobpa-
JKeHHA B 3aMEYaHdA II0 JAHHOMY BOIPOCY, 33 KOTODHMH CIELyeT OmHCa-
HHO MeTOHOB OGNYHOro orGopa mpol, IPUHATHX B NPAKTHKe pa3paboTkm
HEKOTOPHX MECTOPOKJCHHEA MONE3HHX WCKOMAEMBIX.

ITockoabky OCHOBHOI HEABI0 HPOBeAEHHA OOHYHOrO, IOBCOTHEBHOrO
or0opa Ipo6 OHJIHA ABJISAETCHA YCTAHOBJEGHAE CTOEHN ONAaCHOCTH, KOTOPOMH
IOABEPralTCA OT NeACTBHA LHUIM pPa3HHe TPpynmeH paGodmx, 3aHATHX
Ha Pa3HOOOpasHHX omepamWsAX OO BCeM BHPAOOTKaM INaXTH, W HOAHEP-
’KaH@e KOHTPOJIA 32 MeToJJaMH 60pPHOH ¢ IHIBI0, KOTOPHE 37eCh NPAMEHM-
I0TCAA, TO OTCIOfAa ciaegyer, 4ro cOOpHMKH mpasma ausA orbopa mpob
IOHJIA KOMKHK OHTH COCTABJIEHH [JIA Ka:KAOr0 THOA pabodmx y4acTKOB,
KOTODHIM TpeOylTcA JaHHHe HHPopMAIMOHHEE MaTepHaik. B atax mpa-
BMJAX, OPefHA3HAYCHHHX Jid UPAMEHEHHS B ONHOM HMIH HECKOIbKHX
ImaxTax ¢ NPEGIMSATENBHO OAMHAKOBHME YCHOBHAMHE, NOJKEH OHTH
mpeaycMoTpeH mpubop Aas orbopa mpol, onpeeseHH MecTa, TAe JOIKeH
IPOMCXOTATH OTGOpP HpPo0 ¢ yd4eToM MeCTOHAXOKAeHHS paGouux miam
omepamHif, KOTODHE HMEIOTCA B BHAY, M 9acTOTa HpOBeNeHHA npoGo-
or6opa.

BuGop mpubopa

Npeansunm npubopom Gma OH TaKOH, ¢ IOMOIbI0 KOTOPOTO MOKHO
610 OH 0T6HpATh IpeACTABUTENbHYI0 NPO6Y HHUIE B TOM BH/E, B KAKOM
OHA CYIIeCTBYeT B OKPY;KalollleM IPOCTPAHCTBE, T. €. He H3MEHAA HA B Ka-
KOM OTHOIIeHHY YaCTANL KA MJIA HX paclpeiesieHAe, X KOTOPH i obecme-
9mBaJd OH OHICTPYI0 M JETKYyH ONEHKY WOJIYY4eMHX pesyibTaToB. OH
JOJKeH OTOMpaTh HPOGH TOABKO BAHXAaeMHX (PAaKOUil OBHIA, ¢ TAaKOH
sKe mM30MpaTeqbHOX CHOCOGHOCTBIO, KakoH 061afaloT AHXaTelbHEE
OpraEH 4eJ0BeKa, m ofecmeymBaTh HONyIeHHe HHPOPMAIHME 3a HPOXOJ-
AHETOAbHHHA IOPHOJl BPeMeHH C yIeTOM HEe TOJIBKO CPeJHAX KOHI[EHTPAIHIl,
HO H mpexofamux Koiebamwii. [IpuGop gomsxen ¥MeTh HPOCTYI0 W HpPOY-
HYI0 KOHCTPYKHOHI [Jsf paGoTH B ImAXTHHX YCJIOBHAX; BeCchMa jKeja-
TeJBHO, YTOOK mprbop HeHCTBOBAJ aBTOMATHYECKH.

262



B macrosmee Bpems HA OJUH W3 EMEIOMUXCA IPEOOPOB HE B COCTOSHHAN
YAOBIETBOPUTH BceM 3TAM TpeGoBaHmAM. BoabmuUHECTBO U3 HAX ABIAIOTCA
u30HpaTeabHHME WIH APOOAMEMHE arperaTaMl IELIH, JAOIMBAMA Npe-
yBeidYeHHHE NOKA3aHAA O KOJWIeCTBe NPHCYTCTBYIOMZX MEIKHX
9acTHI[, TOria Kak [PyrHe ABJIAKTCA CIAIOIKOM I'DOMO3JKAME HJIH Tpe-
OyiomuME  KBaiuEOUPOBAHHOIO yXofa ® HeocaabHOTr0 BHHEMAHHA,
BCIE[CTBHE 9ero OHYM HEOPHTOJHH JJisl HOCTOAHHOr0 0T6opa mpob B mMIaxT-
HHX ycnoBusax. Takum oOpasoM, BHOOp mpmbopa BechMa OTpaHHYeH;
MOKHO OCTAHOBATH BHOOP Ha Opo000OTOOpDHMKE, KOTOPHA HO3BOJAN
6 GpaTh Goabmoe KojudecTBO mpo6 Ha Pa3IMIHHX yYacTHAX B BO3-
MO;KHO Gojiee KOPOTKOe BpeMs, WM Ha OJHOM M3 IPHOOPOB IPOKOJIKH-
TEJIBHOTO [eHCTBHA, CKOHCTPYWPOBAHHHX CHEIWAJBHO [JIA HCHOOJAB30-
BaHMA B MOA3eMHEX yciaoBuax. HeoGxonumo Tak:ke He yIyCKaTh B3 BHAA"
BOIPOC O CPABHUMOCTH pe3YJBTATOB, a Takke TO 00CTOATENBCTBO,
9T0 CTATHCTAYECKWE [AHHHIE, OCHOBAHHEIC HA 3aUMCAX NOKABAHWE OEIIe-
ompoGoBaTens 3a mepwoj BPEMEHH, OXBATHBAIOIMEHA HECKOJIBKO JIeT,
HeOOXOJQUMH /|Jif BHABICHUS BOSHAKAIOMHUX TEHAEHNWl B OTHOIEHWN
BPeTHOro AeHCTBUA URLIM KaK ¢axTopa pDpodeccHoraibEHX 3aboie-
BaH@A; MOBTOMY 3aMeHY OXHOro npubopa APYrUM HeJIs3S HPOH3BOIHTH
0e3 BAYMYHBOTO OTHOIIEHHWA K BTOMY BOIDOCY.

MecTa orb6opa mpo6 mHIH

IMocrosaramiz 0T60p mpod mMeeT MENABI0 ONpefeIeHHEe XaPAKTePHCTHK
TEUIA, KOTOPYIO JIIOAM BABIXAIOT, HAXOMSCh Ha CBOMX paGoumx mecrax.
Takmm oGpaszoM, mecto orGopa mpo6 ompefiessseTcd HepeBHKEHHAMUA
H JeATeJIBHOCTHIO. 9THX Jiofeli. [omoaHuTenbHO HEo0XOZAMO TaKIMKe
3HATh O KOJIMYECTBE IEUIM, MPUCYTCTBYKOIed B BO3AyXe, MOCTYHAIOIIEM
K pabo4MM MeCTaM, ¥ O KOJHIECTBEe ee B BO3[yXe, OTBOJAMOM OT JTHX
paGoamx Mecr.

OOHTH HOKAa3HBAKT, 9T0 B BO3JYIIHOM HOTOKE HIMEET MECTO 3aMEeTHOe
CMeNIMBAHME IHJIH M 4TO KPAaTKOBPeMEHHHE KOJe0aHWA KOHIEHTPAIWH
neA GHCTPO HCYE3aI0T IO Mepe yAaJeHHuA BO3AYyXa OT MCTOYHHKA BO3HU-
KHOBeHHA 3TuX Koaebammi. Tax, Ha paccTOAHEAX, NPEBHIMAIOIUX
30-kpaTHY® BeIWYAHY AHAMETPA BeHTHAALMOHHOX BHPaGOTKHE OT MCTOY-
HHUKa OHIe00pa3oBaHHMA, KOHIEHTPANHMH CTAHOBATCA UPHGIA3UTENBHO
0fHOO0pasHHME IO BCeMy LIONEPEYHOMY CEUYCHHI0 BeHTHJISANHOHHOK
peipaGorkn. Ilpm Hammuum B BemTHAAUMOHHONX BHpaGoTKe B peayibpraTe
OpensATCTBHH, WM3THOOB M T. I. 3HAYMTEABHOHX TYpPOYICHTHOCTH OFHO-
06pa3HOCTh KOEIEHTPANAN KN MOKET yCTAHOBATHCA Ha (osree KOPOTKAX
PAaCCTOAHEAX OT MCTOYHHKA HEUIH, cocTaBiaaiomux 10-KpaTHyo BenmamHy
nmamerpa BHpaGorkm. Ilpm OGHYHEX CKOPOCTAX BO3[yXa, Ha PaccTo-
AumAX npubimsmTenbHo A0 90 M, OTIOKeHMe IIHIJIH He OKAa3HBAeT
3aMeTHOr'0 BIHAHES HA KOHNEHTpanuio pAnxaemod muan. Taxmm obpa-
30M, HOAXOAAMAM MeCTOM Iis orfopa mpol HCIOJb30OBAHHOTO BO3AYXa
MOKHO CYATATh LYHKT, HAXOQAIMHACA B Ipefelax NpAGIMBHTENBHO
or 13 mo 90 x or mcrounmka mmieoGpa3oBaHHMA mWiu pabodero mecTa.

Mecromonoxenne paAa orbopa mpo6 BXOOAMEro BO3AYyXa, IOAA-
BaeMoro k pabouemy MmecTy, ciemyer BHOMparh TaK, YTOOH HA HETo
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He MOMIH BIUATH HAKAKHO OUEPANHAHW, CBOUCTBEHHHE MCKIIOYHTEIHHO
TOObKO 3TOMY pabGouemy Mecty. K Takum omepamumam MOrYT OTHOCUTHCH
TPaHCHOPTHHE PaboTH Wiu padOTH HAa OIPOKHAHNBAIOIMIUX yCTPOHCTBAX,
C DOMONBI0 KOTOPHIX PyZAa MIH YroJdb AOCTAaBIAKTCA ¢ pabouero mecra.

Ha pafoumx ydactkax B OrpaHMYEeHHOM IPOCTPAHCTBE, TAKHX KaK
B HOATOTOBHTENBHHX BHPa0OTKax y 3a004 WIM B OYMCTHHIX BHPaboTKax
(raMepax) mpa cucTeMe pa3paGoOTKH KOPOTKUMHE CTONGaMA, TPOOH HOIKHEL
orOupaThcA BOJMBE HaxogAIuXcA TaM paboddx, Ha CpegHEM ypOBHE
OHXAHAA, KaK ¥ Ha Apyrux paboumx MecTax; B CIy4asX, KOrja BO3LYX
nofaerca K 3a00i0 mo TpyOe, mIpoOH BXOAAMEro BO3AyXa MOKHK OTOH-
paTbca BHYTpPH TPYOH HA pacCTOAHUM, IO MEHBIICH Mepe PABHOM JHAMETPY
TPyOH, CIHTag OT ee BHIOYCKHOTO OTBepCTHA. IIpOOH HMCHOIB30BAaHHOTO
BO3AyXa caegyer orOmparh mo MeHbImed mMepe B 14 x mosagm myHKTa
(D0 HaOpaBIEHHI0 BEHTHAANUOHHOX CTPYH), I/i€é BHIAETCH CBEKHIK
Bo3ayx. Eciu mpuMmenserca BcacHBAaOmAs CUCTEMa BEHTHIANNWH, MPOOH
ciaefyer oT6HpaTh BHYTPH BCACHBAWIIEeH TPYOH.

Yacrora oTr6opa upob

Yacrora orGopa mpol 3aBHCHT OT KOaMYeCTBA HHJIM, 00HIHO 0Gpa-
3yOmeAcad Ha [JaHHOM Y4YacTKe, KOJMYECTBA 3aHATHX 37eCh JIoel
M cocTaBa NEIA. MHOTHe KOMIETEHTHHI® YIPEKICHHMA YCTAaHABIMBAIOT
MAKCHMAJIbHHE CPOKH OOHYHOro oT6opa mpo6 HHIHA mOPAAKA OT OXHOTO
mo 12 Mecames B 3aBHCHMOCTH OT YCJIOBHIA.

Yacrora or6opa mpo6 Gyaer 3aBHCETh, IOMAMO KOJHYECTBA HPHUCYT-
CTBYWOINeH NHIHW, ele W OT 3aKOHOMepHOCTH ee o0pasoBanua. Ecim
3aperucTpPUPOBaHHNE HAQPPOBHE JAHHHE OTPAKAIT 3HAYMTENBHEE KOJe-
Ganmsa, TO JIA MONy4YeHHs 0onee HMOJHHIX CBefeHHHA O0TOOP HmPOO UELIH
clleflyeT MPOBOAMTH Yamie, 9eM B TeX CIyd4asAX, KOrJa YyPOBEHb 3aIEUICH-
HOCTH OCTAETCA OTHOCHTEIHHO IMOCTOAHHEIM.

CBefiednnsdg, Dopgiae’kamue pPeTrACTpPaANHUH

Bce nonygennne m OTHOCAIEECH K JeAy AaHHEE MOJJIE;KAT PerucTpa-
nuun. Hapagy ¢ ommcammem paGodero mecra 3TH CBEJEHHS [OJIKHEL
BRJI0YATH B ce0A JaHHEE 0 XapaKTepe IPOU3BORAMHAXCA paboT, 3aHATOM
3Jlech IePCoHake, DpAMEHAIOMeMca 000pyAoBaHMM, THHE YIJdsd, TOPHOR
TOPOAH M 3aKJAaf0YHOr0 MaTepHaja (TAe OH IPHMEHSETCA), MOH[HOCTH
mwIacTa, cxeme OPOBETPHUBAHAA, CKOPOCTH H KOJIWYECTEE BO3AyXa, HONEPeT-
HOM CEeYeHHM BHPA0OTKHE HMJIH TYHHeIA, TeMIOepaType W OTHOCHTEIbHOM
BJa)KHOCTH BO3[yXa, YCTPOMCTBAX il NEJIENOMABJECHHWS A DPAMEHEHNH
Bope. K 3TMM pmamEEIM npuiaraercas SCKH3, Ha KOTOPOM OTMEYalOTCsA
MecTa IIPOH3BOACTBA W3MEpEeHHU.

Cneyuaavuvie uccaedosanus

B Ttex cay4asx, Korga B HOJ3EMHHX YCIOBHAX IIPOH3BOIATCA MCCIE-
JOBAHHUA HOBHX THIOB OYypPUIBHHIX MAIIMH MM IIPOBONATCA HCIHTAHUA
ONKTHHX 00pa3snoB KakKoro-imGo o60pymoBanusi, He0OXOMUMbl CHEIAATb-
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HEle MCCIEe[OBAaHUA [JIA MONY4YeHAsA JAHHHX O OEIe00pa3yoiqax Xapak-
TePHCTHKAX JTHX MamuH. llomoOHOro poja wucciaefoBaHHA OHBAOT
Heo0XOMuME ¥ UM onpefeienus sPdexta, BH3HBAEMOr0 U3MEHCHHAAMH,
BHOCHUMHIMHE B KOHCTPYKGHIO Oy PAIBHKX arperaTos ¥ mMHJIeYJIaBJIABAIOIIAX
YCTPOACTE B mpomecce HaydHO-McCiIefoBaTenbckEx pabor. Muas asrux
nexeit o6ugHO TpeOyiores Gosee TOYHEIE JAaHHEE, X 0T00p mpo6 B TaKHX
CIyYaAXx [O/UKeH NPOHM3BOJHUTHECA B CTPOTO ONpefeJeHHHX YCJIOBHAX.
B npunoskepnn 2 onucaHH COEMHAIBHO 0GOPYAOBAHHEE JJIA STHX Helel
mOJBeMHEIE KaMepHL.

Cpenu [pYyTHX BOOPOCOB, OTHOCANIAXCA K 00JacTH CHENEAAIBHHX
WCCIEOBAHMEA, OCYIIECTBISAEMHX IyTem or0opa mpo® muam, ciaexyer
Ha3BaTHh ompepejeHde 3PPEKTHBHOCTA MNHIICMOJABIAOIAX YCTPOMCTB,
TAKHX KaK OPOCUTEN M U TYMAHOOOPa30BATENH, OnpeJeleH e ONTHMAIBHOR
¢opME pa3GprisruBamux GOpCyHOK, KBAIARPUIUPOBAaHHAA OIEHKA pas-
JIMYHKIX CXeM OPOBETPHBAHUA IS OYMCTKH BO3XYyXa OT HEIW, DKCIIY-
aTagHoOHHHE XapaKTePHCTAKH pasHHX mnpubopos mist orGopa mpo6,
XapaKTePHCTHKY NHJIeo0pa30BaHHA UPH pA3IMYHEHX TANaX G6ypOBHIX
KOpPOHOK, BHOOp BapmBHEX pabor. HOrKa BcTpedaeTcs Heo0XOAAMOCTD
OIpefeJeHHAsA OHACHOCTH NEIIN B JaHHOM paboueil omepanuy UJId cyMMap-
HOT'0 BPEJHOT0 NefCcTBAA NHAA Ha pabodero ganuoi npodeccun. [uaa atoi
[eIH CKOHCTPYHMPOBAHH CIeNAaIbHEe HpobooTéuparenn, KOTOPHEe MOKeT
HOCHTH cam pabouumii WA COOPOBOKAAIONIEE ero JIMIA, Hoaydasd IpH
3TOM [AHHHE O BpPEJHOM MCHCTBAM HA Hero ORJIH 32 ONpeJeleHHHH
TEPHOJ; BPEMEHH.

Memode om6opa npo6 neiw 8 PA3HBLT CMPAHGT

IIpusenennre Huwke HHYOPMANMMOHHEE MATEPHANH OHIE IOJYYeHH
H3 pPa3HHX CTPaH, I/fe AMEETCA I'OPHAsA HPOMHIIIEHHOCTD; PEKOMEeHAyeMble
WMHE METONE W HpPeIbABIAEMEEe K o0wuEOoMy orGopy mpol TpeGoBamms
M3JI0KeHH ¥ ¢ JOCTATOYHON ACHOCTHIO MOACHEHH B IPHBOJAEMEIX coobmie-
HHAX.

OpaEnus

Bo Dpannum mpeammMCcHBaeTcA CAeAyOMui HOPARKOK otTGopa mpob.

1. IIpo6H ROMKHH OTOGHPATHCA B PEryJAPHHE HHTePBAJE BPEeMEHH
B TedeHme paboueil cMeHH B mepmops Hambolee MHTEHCUBHOH paGOTH,
HMCKIYasE TEPUOAN OCTAHOBOK W IEPEePHBOB, KAK PAaBHO H HEPHON
mocie B3PHBAHAA, IPU YCAOBHH, 9TO BO3MOKHOCTH BPETHOTO JeHCTBHS
Ha Jofeil meau, o0pasyiomeicsa mocie B3PHBa, MCKIOYAETCH.

2. IIpoGooTbop mo/KeH OXBATHBATH COGOH ONIpeeseHHYI0 MIOMALb
XA coenapuIecKHX THIOOB paboumx MeCT, a HMEHHO:

a) paGoume Mecra, IPOBETPHBAEMEIE BCIOMOraTelbHON BeHTHIANUEH:
IpH BCACHBAIOMEH BEHTHAAUHA — MEXAY 3aGoem m mepegHeil YacThiO
TpyGompoBOJia; TpPH HATHETATENbHOH BEHTHIANNA — OO HAIPaBICHHIO
BeHTHJANUOHHOM CTPYH OT KOHIA TPyOOIpoBOJa HA PacCTOAHHUM OT Hero,
He npepumaiomem 10 m;
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6) pabouue MecTa, IPOBETPABAEMHE INIABHOA BeHTHIALAOHHOH CTPYeil:
He Gouee 9eM B 15 M or 32604 H Ha PacCTOAHHE OT BXO0/[a, IPEBHINAIOLIEM
B DOJTOpAa pasa WHUPHUHY BXOJa;

B) B MeCTax BEIOMKH II@IHKOB, HAXOJAMMXCSA HA TJIABHOM BEHTHIA-
IAOBHOM cTpye; B pabounmx BHpaboTKax W, ecad yA00HO, B BeHTHIAMH-
OHHHX BHpafoTKax JisA HCOOJB30BAHHOIO BO3[AyXa IO HANPaBICHUIO
BEeHTHJIANHMOHHOA CTPYyH OT OCHOBHOrO paGodero mecra mOCJIEIHEI0
paGogero u He Goxee yem B 15 M or Hero;

r) moj3eMHNE IEperpy30uHkle CTAHIHEH, HaXOJAIGHeCS HA CTpye
IJIaBHOM BeHTUISIHN: 00 HAPABJICHAI0 BEHTHIANHOHHONA CTPYH OT CTaH-
nue u He Goiee 4eM B 3 M OT Hee;

o) Apyrme pabodme MecTa M BEHTHIANHOHHHE BHIPAOOTKE JJIsI HCXO-
OAEeHA CTPYH IJIaBHOA BeHTHJAANHMH: IO HANPABJICHWI0 BeHTHISHOHHON
CTPpYH OT OCHOBHOro pafodero Mecra mociefHero pabowero m e Goiee
9eM B 9 M OT HEro;

€) MacTepckme: He GoJjiee YeM B 5 M OT MCTOYHHKOB HHEIC00PAa30BAHHSA
H, €CIH CyImecTByeT 3HAYHTeJIbHOE ABHKEHHE BO3[yXa, HCKIIIHTEIbHO
HA CTOpOHEe 0 HAUOPABJICHHI0 BEHTHIANHOHHOA CTDYyH;

) paboume MecTa Ha OTKDHITHX FOPHHX paGoTax: Ha 3THX MeCTax
UpOoPHUIAKTAICCKHEC MEPOLNPHATUA CTOJb IPOCTH, 9TO0 O0T6OP mpo6 He AB-
JAeTCA HeoOXOHMEIM.

Mopagor npoBenennna or6opa upob

Has orGopa npo06, ykasaHHHX BHe B myEkTe 1, Heo0XogaMo mpm-
MEHATH TeTpaxiopHadranumuosué puaprp Jle Byme tuma, ogo6pennoro
IS WCOOJAB30BAHHA B TODPHBIX BHPaGOTKax.

Ha xaxgoM paGouem mecte ciaeayer oTémpaTh IO MEHBIIEH Mepe
o BoceMb upo6 B Teuenne 15 mun. OHE JOMKHH 0TGUPATHCA HPH CKOPO-
cta aBmKeHAs Bosxyxa 20 cu/cex (cooTBercTBeHHO 12 2/MUK) ¢ puABTPOM
B TNePOeHIMKYJAAPHOM HOJOKEHHH, OOpalIeHHHM B CTODPOHY BO3AYII-
HOT'O0 HOTOKA.

DuapTPH PaCTBOPAITCA B GeH3WHEe, YaCTHIH KPyIHE® O ME YHAIA-
I0TCA OCaKNeHHMeM, a JacTHIH, ocTalomuaecss B rpyome 0,5—5 mx, mog-
CIUTHBAITCS IOJ ONTHISCKEM NPOCKIJHOHHKM MAKPOCKOIIOM II0 MeHbIIei
mepe ¢ 200-kpaTEHM YyBeJHYeHHEeM H paspemaiomed CHOCOOHOCTHIO
nopagka 0,5 MEK.

PenTrenoBckuil aHAIE3 IPEMEHACTCA [JIA ONpPENeNeHAST CONepPIRaHMSA
cBOOOJHON JBYOKHMCH KPEMHHA B 4YacCTHIOAX pasMepoM MeHee J MK,
B3ATHX H3 IPyNOOBHX Hmpo6 ¢ Kaxporo pabodgero mecra.

Hua or6opa mpo6, yKa3aHHEX BHIIEe B OYyHKTE 1, CIY:KMT MAKDOMO-
pucrril MeMOpaBHNE PuabTP; 970 MOKeT OHTH PuanTp Jle Byme co cme-
nraJdbERM MeMOpaHomep:kaTesem mim ¢uastp thHpa «Cepmap». Pasmep
nop AomxeH OwuTh mpmGamsmreasuo 0,2 mk.

Ha xaszmom paGouem mecre HeoOxommmo oTGHMpaTh IO MEHBINEH Mepe
15 mpo6, ¢ HOPOROKUTEABHOCTBI0 OTOOpPAa KaK MHHEMYM B TedYeHHe
1 Mum, B 3aBHCHMOCTH OT KOHUEHTpAanud neiiu. CKOPOCTh BO3AyXa [0JI-
JKHA jlocturath mpuGamauteasHo 1 4/mun npn memOpaHe B mHepIeHAH-
KYJApHOM OOJIOKeHHHW, OOpameHHOX B CTOPOHY BO3AYIIHOrO IOTOKA.
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Jua mopcaera mMemGpaHa oGpabaTHBaeTCs, CTAHOBHTCA HPO3PAUHOK
2 o0mee KoJaHdYecTBO dJacTmy pasmepom 0,5—5 mk ompepgemstercs ¢ mo-
MOINBI0 IMPOEKNAOHHOIO MAKPOCKONA IO MeHbimed mepe ¢ 200-KpaTHEM
yBeIHICHHEM.

CBoGojHaA IBYOKHCh KDEMHHA ONpeReldAeTcs pPEeHTTeHOBCKHM aHa-
AH30M 9ACTHI PasMepPOM MeHee 5 MK Ha CHeNUalbHO OTGHpAaeMHX RJs
aroil meam obpasmnax.

IOxao0-AdPpuranckrkas Pecoybuanaxka

IIpapuna Bemenna ropEwx paGor B IOkuro-Adpmrarckoir Pecmy6-
nmKe Tpebyior mpoBemeHus orGopa mpo6 Ha Ka)kmom pabouem wMmecrte
B 30JI0TOHOOKBAIOMEUX PYNHUKAX IO MEHbINEHW Mepe ORMH a3 B KarKAKM
KBaprad. OOw9yEHNE 0T60p HPO6 NPOMSBOAHMTCA ¢ NOMOMBIO KOHAMETFpA.

B yroapEmx maxrtax nDpobH, kKak o0mee mpaBwiao, oT6EpaTCH
B CciaefyiomeM IODAIKe:

B TedeHHWe BHEMOYHHX paboT mo yruwo;

BO Bpema Oyposmx pabort;

BO BpeMsA HNOTPY30YHHX ONEpaImi;

BO BpeMA 000pKH 32605 M OpOHIEHHUS LmOCJIe B3PHBA;

BO BpeMs MEXAaHNYECKOM IOrpy3KH;

BO BXOiAme# cTpye BO3AyXa K paGoumMm mecTam;

B CTpye HCXOAAMEro BO3AyXa OT pafodumx Mmecr;

BO BpeMA PpasHHX oNepamuil.

Ha o6Goratureasanx gabpurax, pacooNI0KeHHHX HA AHEBHOH NOBEPX-
HOCTH, H B MacTePCKHAX mNpoOH oTéHpaloTcAa BOAHM3E BCEX MeCT, IJie mpo-
mexoaAT paGoTH ¢ OHIe00pa3oBaHHEM.

B popseMHEX ycnoBEAX, Korga npoGoorGopmux mpuxoaaT Ha pabo-
9mii y9aCTOK, NpeJBapPHTEAbHO H3y9aeTca X0 paGouynx omepammi, YToOH
HOJNYYUTh KOMINIOKT Ipo6 B COOTBETCTBHH C HPOBOJHMEIMHU paboTamu.
IIpo6s or6mpatoTca B riasHOU NojanImed BO3AYX BHPabOTKe WIA B IPO-
MEXYTOYHHX BHpaGoTKax, rge 3T0 OKaskerca Hambodee yAOGHHIM.
Perucrpanuum mopjesar ciefyoiide SaHHENe mo Xoxy pabor:

a)omepanumu:

HHTePBaJ BPEMEHM MEKJy IOCAeJHEM B3DHBOM M BO3BpallleHAEM
paGo9nx m BpeMsA, KOTOpPOe HPOXOAHET ME;KAY B3pHBaHHeM M oTlopom
upo0;

MeCTOIOJIOKeHre Bpyba B yroapHoM 3aGoe, T. e. KPOBJS, CepeguHA
M IOJOINBA;

pacmojoyKeHNe Iy PoB B yroJibEoM 3a60e, T. e. B KPOBJIe WK HOKOMIBE;

HaxXOHUTCHA Yrolb OPH HOTPY3Ke BO BJAKHOM HJIH CYyXOM COCTOAHHH,
IPOUCXOAUT MOTPY3Ka BPYUHYI0 WU MEXaHM3MaMU;

ecnu miag GYpPeHHA U0 KPemKOHd HOpofie NPHMEHANTCs GypmibHEe
MAIDMHH YAaPHOTO THOA — HOJPO0HEE CBefleHAS O MamIMHe, BONAHOH
TpyOKe H BOXOCHAG)KEHHH;

Tan pa3pabaTHBaeMOro yIis;

KaKde MOPAMEHAITCH MEePONPHATHA II0 IEIIEeNORaBJICHHIO;

OepCOHAJ, 3aHATHE B JaHHOE BPeMs;
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BHICOTA M mEpuHA padouux 3aboes;

pafoumii mUKI;

TANH MAMHKH B 9KCIAYaTalAH.

) upoBeTpHEBaHHE:

CKOpocTE B 00BeMH BO3JyXa, IPHAMEHAETCA JH JHMOBOH GaslioH
M TpyOka paas ompelelNeHMs HAIOpaBJieHHss BEHTHIARMOHHOH CTDYH
M H3MepeHHs HU3KHAX CKOpOCTei;

TEeMOEepPATYPH II0 ICHXPOMETDY;

TOKA3aHHAA KaTaTepMoMeTpa;

paccTossEMe 10 MecT npo6ooTbopa o0T TJIaBHOH BeHTHIAHOHHOM
cTpyu (KamepHO-cToGoBaA cucrema paspaborkm, 3afom, He HaXOAA-
muecs HA TJaBHOM BeHTHIALMOHHOH CTpYe);

aobadg cucreMa YacTAIHOrO IPOBETPHBAHUA H HETald, OTHOCAMAECA
K YCTPOHCTBY mepeMEdeK, BCOOMOTATeJIBHEIM BEHTHJIATODPAM U BEHTHJIA-
OHOHHHM TpPyGOmpoBOZaM.

ByBogocHabOxeHnHe:

JaBIeHUE BOJH;

J¥aMeTp BOAAHOTO IJIAHTA;

HMCTOYHHKHA BomoCcHAGKeHnsA.

ABrnma

B AHragu cudTanT HenenaecooGpasHHIM M3MEPATH 3aNEIJIEHHOCTb
OKOJI0 Ka/KHOTO OTHEIbHOr0 JeJOBEeKa, 3aHATOr0 Ha HOR3eMHOH pabote,
HMJIH OKOJIO CiydaifHo BHIOPAHHHX rpynn paGouux B DOA3E€MHEIX BHPaGoT-
Kax 19 H3MepeHHA OOIIero YPOBHSA 3aNHJICHHOCTH W OIpPEREJCHHS ero
H3MEHCHHH Ha OPOTA/KeHWH [JJIHTEIbHHX IePHO0B BpeMeHH. JHaYeHHE
npugaercsi or6opy Upo6 TONHKO MENBYAWMIMX YACTHN UHIH (PasMepoM
or 0,5 10 5 xx). YacTums Takux pasMepoB 06JafaioT MAJ0H CKOPOCTHIO
OCa)K/IeHUA, M TOJHKO HeOOAbIIasA YaCTh HX BHIOAAET U3 B3BeCH 3a BpeMs
IPOXOKAEHAA BO3AYyXa BHOAb yroabHOro 3aGosa. DaxkTmdecku Goabmoe
KOJIMYECTBO NHEJIM YHOCHTCA HA 60JbUIEEe PacCTOAHUA 110 BeHTHIANLUOHHOR
BHpa0OTKe HCXofAme#d crpyeil. MoKHO HOYTH He COMHEBATHCHA, 9TO
caMasd BHICOKajd KOHIEHTpalusA NHIHA H, CJIEA0BATENbHO, Hamboabmas
OIIaCHOCTH OT MeJbYallIMAX JaCTHI CO3JAeTCH Ha KOHIe 3a00s mIpH BHXOME
MCOOJB30BAHHOr0 BO3AyXxa. [IpakTHIECKH IPUHATO yCTAHABIABATH TEPMO-
mpequauATaTOpP B mpefenax 4,5 M OT BHXOJa, OPHGIN3HTENHHO HA HOP-
MaJIBHOM YyPOBHE [HXaHHA paGodero. XoTA IepeHOCHTh TepMOLpenu-
OMTATOP HeJerKo, HO (oiee HOJHEIE W Haje;KHHEE pe3ylabTaTh oTOOpa
npo6, ¢ GoabmMUMHE OnEpPATHBHHMH yA0OCTBamMHM, MOTYT OHTH HOJXYydYeHH
B caMO# BHpabOTKe JJIA HCXOJHOTO BO3JYyXa HAa HEKOTOPOM PaCCTOSHHMH
oT 3a60s. O6nuHag npakTEKa 0TGOpa OPO6 ¢ HOMOMMBI0 TEPMONIPEIHIN-
TaTopa HpexycmaTpEBaer 0T60p 8 mpo6 ¢ [JOCTATOYHO pPaBHOMEDHEIM
pacnpefieieHAeM DO BPEeMEHH 33 NepHofx (aKTmaeckoir pabGoTH opHOH
cmerH. Ompo0oBaHuio MOMIEKUT Kakawii paGouuir 3aboit B TeweHue
Kas;KIo#i M3 TpPex cMeH B Ka:kiuil Keapraa. Hacoc IIPY, koropmuit ogHO
BpeMA OpHMEHANCA i orGopa mpod B KaxkaoM 3aboe peryisipEO ORMH
pas B MeCAI, B HACTOAIee BpeMd B 3HAYMTENBbHOM CTENEHM BHTECHAETCH
TePMOIPELAOATATOPOM.
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B 3aGoax mo xpemkoii mopofge caMie BHICOKHME KOHIGHTPALUHA HLLIH
o6pa3yTca Bo Bpema GypeHudA, pasrPy3KH H HOCAe B3PHBAHUA INIyPOB.
Ecam 3gech mpuMeHAETCA TePMOIPELUIATATOP, TO 0TGop mpob caexyer
HAYMHATH, KAK TOJBKO PaGOTH pa3BepHYTCA B LOJHOH Mepe, W HpPOHOJi-
JKaThb ero MO0 OKOH4YaHUA paGoamx omepamwmit. Eciam unienogasienme
OCYIIEeCTBIAETCA JOCTATOYHO 3PPEeKTHBHO, TO MJIA HOJYIeHHS SCHOH
KapTAHH KOHI[EHTPAalH® OHIH MO)KeT morpeGoBaThcsa He Oosee ABYX
1upo6, OTOGPAHHHX TePMONPEIMOHUTATOPOM, TOTAA KaK HPH HCIOJb30-
BaHHHM KOHHMETpPa HPOOH OOHYHO MOJIKHH OTOHpATHCS B HMHTEpPBAJH
BpPEeMeHH 9Yepe3 ONHY MEHYTY B TedeHHe 3HaUATeJbHOro mepumoia. IIpoGul
MOUKHH OTOMpAaThCA N0 BO3MOKHOCTH B CaMOH HENOCDPeACTBOHHOMI
onm3ocTu Kk paboumm. Bo Bpemsa pasrpysouanx pador or6op mpod Tepmo-
OPeNUANUTATOPOM M KOHHMETPOM pacmpefeasieTcsi PAaBHOMEDHO IO XOAY
BCeX omepanmii.

B Asramm or6op mpo6 B yrolsHHX HAXTaX OCYMECTBAAETCA B cle-
AVIOIAX IYHKTaX:

a) yroxbHse 3a60W ODpH COJIOMHONR BHEeMEKe:

3aKJajflogHasA CMeHAa; MeCTO YCTaHOBIeHO BOAM3HW KoHOmA 3abosa Ha
BHIXOe BO3AyXa, B caMoM 3aGoe miad BHpaboTKe;

cMeHa Ha 3apy0Ke yrisa: MecTo B 3a0oe BOAM3H BHIXOa HCIO0Jb30BaH-
HOT'0 BO3AyXa;

OOApHIBKa (CMEHA OYMCTHONA BHIEMKH WIH 3aKJajKH): MecTo Ha pac-
CTOAHNM He MeHee 9 x HA CTOPOHE MCXOAsAMeEil CTpyn B oTHomieHMH pabo-
9MX, KOHIEHTpPAIUsf NHJIN BGAU3M KOTOPHX NOMJNEKHT W3MepeHHIo;
eCJIH 3TO0 NPAKTWYeCKH HEOCYMIeCTBEMO, BHIOWpaercs Hayrag oOJdH
paGoauit ¥ mpobul 0TOUPAIOTCA HACKOJIBKO BO3MOXKHO OJmKe K HeEMY;

6) fyroob6passaue yroabHHEe 3abomn mnmpobu mpm
BCeX omepamusax orOGuMpaloT BOuHM3m BeiGpaHHOro Hayraj pabodero B 3a-
0oe Ha CTOpDOHe WMCXONAMIEH CTPYH BO3AYXa;

B)BHPaGoTKM Io IOoOpofe MW NJXAaCTY: MeCTo npubam-
3HTEJBHO B 9 M OT BHIOYCKHOTO OTBEPCTHsA BEeHTHIANHOHHOHR TPYOH # He
mainee 9eM B 27 x ot 3abos. OnHakKo, eciu NpHEMeHAETCA BCACHBAaNMAA
BEeHTHJIALMA, TO 0TGOp mpo6 NpPOM3BOAMTCA HEMOCPEACTBEHHO BOIH3M
BHOpaEHOTO Hayrajg pabodero, samaroro B 3aboe;

Ir)MeCcTaNorpysKHM Hmomeperpyska B BHpabor-
K a X! B TOYKe IO HAUPAaBJIEHAK BO3NYMHOIO IOTOKAa B 27 M OT MecTa
DOrPY3KH WIM HeperpysKd.

Usmepenun

Nmetotcst Tpu BOBMOKHEIX IapaMerpa — Bec, KOJHMYECTBO A CyMMap-
Hafg IOBEpXHOCTh, KOTOPHE MOTYT OHTh HCOOIB30BAHH A OIpefese-
HAA KOHHEHTpAlAX UHIA B Bo3gyxe. OunpefeleEne oo Becy rpaBAMeTpH-
gecKHM cmoco0oM, WM M3MepeHHe IO Macce, fBjisgeTcs HamGoaee ObI-
CTDHIM, HaJe:KHHM, TOYHHIM M He TpeOyeT cHeNHATbHO MOATOTOBIEHHOTO
mepcoHaja.

Onpefie/ieEre KOJNMYECTBA YaCTHI, HAPAAY C UX pasMepaMH, [aeT
JONOJHATEAbHbE JaHHLE, IOCKOJIbKY OIpefeleHHe MAacCH M CyMMapHOU
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TIOBEPXHOCTH MOKeT OHITH BEIBefieHO W3 moficdera. CHeTHHH MeTORN ABIA-
eTcs, OJfHAKO, YTOMATEeNbHHM ® Tpebyer MHOTo BpeMeHH. TOYHOCTH
3aBHCHT 0T IPUMEHACMHKX TeXHAICCKHUX IPHEMOB, & TaK/Ke H oT KBaanadm-
KAME H ONHKTHOCTE HMCHOJEATeNs pabor.

Nsmepenne TOYHOH CYyMMapHOA NOBEPXHOCTH YaCTHN B3BeNIeHHOH
IBLIE — JeN0 HCRIAOTATeNbHO TpyAHoe. OJHAKO CYMIECTBYIOT H3BECTHHIE
AIBIICHWS, KOTOPHE AAXOT BO3MOKHOCTH OHICTPO OUPENeNHTh CYMMapHYIO
LIOBePXHOCTh; U3 3THX coo0parkeHdil MaHHHA MeTO[{ IPHHAT B NPAKTAKE
paGor HEeMBOTMX TOPHHX IEHTDPOB.

Onmuxeckue npubopt

[Ipu ncnonbs3oBaHKE TEHAAIIOMETpA OpUbOp YCTAHABIMBACTCA B BO3-
AYUIHOM HOTOKe TAaKEM o00pa3oM, 9To0H IHJIL HIPOXOXHAA CBOGOAHO
B OCafMTeNbHYI0 KaMepy. [Ipw maMepenusax KaMepa 3aKPHBAETCH B HCTOY-
HAK CBeTa, HANpPaBJAeHHHA HA 9aCTHOH NOEUIH, OCBEIAeT OXHY NOJOBHHY
moiiA 3peHEA B OKyaspe. OcBemeHHe Jpyroi IOJOBHHE IOJAA € TOH jKe
CTeNeHbW HPKOCTH MOCTATAeTCA C LDOMOIBI0 PEryIHpPOBOYHOM KHONKH
Ha cuersuKe. He maMeHas mono:kemus mpubopa, depe3 10—20 cex mpo-
u3BogAT Bropoir orcder. Ilo HoMorpaMme, mpmIaraeMoi K KaKooMy
npubopy, RIA B COOTBETCTBYIOmEX TabiAnax HAXOAAT BEAMYHHY CONEpP-
JKAHHA OHJIH, COOTBETCTBYIONIYI0 3HAYEHMIO YIJIOBOM MIKAJNH HA YCTaHO-
BouHON KHouKe. IlepBHit oTcUeT moKasmBaer obmiee CofepyKaHHe IEITH,
BTOpPO# — Cofiep’KaHHMe YaCTHI[ OHUIM pasMepaMn MeHee 9—10 xk.
B mprepsane 1—2 MuK ciefyer HpOM3BOJHTH PSN OTCIETOB.

Jdnn omemx: mpol, oro6paHHHX B YrOABHHX IIaXTaX ¢ MOMONIBIO
MoxaMUEPOBAHHOIO THOA TEPMONPENUIUTATOPA, HCIOAb3yercs $oTo-
BJIEKTPHYEeCKA anmapar, KOTODPHIA Ha3MepseT KoJIWdeCTBO CBeTa, He HpPO-
OyCKaeMoro 9acTHIaMH, OTJIOKHBIIAMECA HAa HOKPOBHOM crerxe. Ilpm-
MeHAeMH# gasa or6opa mpol TepMOmpenHmATATOP CHAGKEH BO3AYIIHHM
aHAJH3ATOPOM KDPYNHOCTH, B KOTOPOM OCAKHAIOTCH YACTHIH KpYyHHEe
10 xx. Bce coMEHATeIBEEIE HIA HEOOHYHEE Pe3yAbTATH, NOJYICHHLE IPA
UpHMEHEHHX JAHHOTO METOfla, CAeAyeT NOABEPraTh MpOBEepKe HyTeM
mofcUeTa W pasfielleHEA IO KPYHHOCTH TeX ’Ke CaMHX mpol oGuaamMm
coocobamMu. Kak cpefctBo fiiA ompefiesieHAs OTHOCHTEIHHOM B3albLICH-
HOCTHE BO3[[yXa 9TOT METOJ, ABJIAETCA IeJeco0OpasHKEM BBHAY GHICTpPOro
H IIPOCTOTO NPOBEAECHNA 3aMEPOB M OTCYTCTBHA BOSMO)KHOCTH HapyIIeHH it
mpomecca €o CTOPOHH o6caysKEBaomero paboTHHKA.

Ombop npo6 c¢ nomowvlo UMRUHICEDQ

lopTaTABENE EMOAEXEeD M NOPTATHBHHM
CKpyO6G6Gep

IIpu moxroroBke K 0T60py Npo6 5TH MPHOOPH HAMONHAIOTCA [0 Tpef-
OUCAHHOTO YPOBHA BOJOH, He(THIO MM HNIONPONHJIOBEM CHEPTOM
B KauecrtBe coOMparenbHON >KEAKocTH. J{AsA d9acTl YroJapbHOM IHIIN
upefuouTeHHe CIEeAyeT OTAABATH [BYM MHOCAEAHHM >KHIKOCTAM BBHIY
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HX Xopomeil cMaImBaoIied croco0HOCTH. 3ajlaHHOE KOJHMYeCTBO BO3-
AyXa BCACHBA®TCsA IYTeM pPEryJIMpOBaHHUS Hacoca Ha co3gaHme Tpely-
€Moro BakyyMa — oKoxo 30 cx 60d. cm. Dta mudpa ompepfensercs mpex-
BapHTEJAbHOM KalmOPOBKOM € mOMOMIBI0 rasoBoro cuerdmka. IIpomosn-
JKHT@IBHOCTh HM3MEpeHWs 3aBMCHT OT KOHNEHATpANMd UHIH, o6bema
BCacHBaeMOro BO3AyXa H 3aJaHHOr0 KoawdecrBa nuim. Hax mpasmio,
ee HCIHCAAIT B mpemenax oT 30 mur A0 HECKOJLKHX 9acoB. Y pOBEHb
JKEIKOCTH B upufopax clefyeT NOAAEp;KHBATh MOCTOAHHKM, BPeMA OT
BpeMmend KobGaBiafa sxagkocTh. OIeHKa MPo6 MoMeT MPOM3BOMATHECH KaK
CUeTHHM, TaK M BECOBHM MerTofoM. [lisa ompemeleHMs KOJMIECTBA
vactan co0MpaTerbHAs JKWAKOCTh BeUIHBaerca m3 npmbopa B Kouly.
IlpuGop TmarTenbHO HpPOMEIBaeTCA 3TOH Ke SKHAKOCTHIO, W B KOHIE
onepannu B Koube GyaeT HAXOAMTHCHA MBBECTHOE KONUIECTBO KHIKOCTH
(o6rrar0 ot 25 mo 50 cx3). Hekoropoe KoAAYeCTBO 3TOH KUAKOCTH Hmepe-
HOCAT Ha mpegMeTHoe cTekio ¢ ayBkoi tana Cegresnk — Padrep ray6m-
HOH 1 mm, faoT orcTosAThea B Tedenue 20—30 mun ¥ 3aTeM NpPON3BONAT
moficaeT OOBIYHEEIMM METONAMH WMCCIEIOBAaHAA B CBeTiaoM moxe. Ilpoms-
BOAAT OATH NOACYETOB FacTHl HA gHe AyHKHA B moaax 0,05 mm3, mo ase
AYHKH OT KaKmoi upoOui. VICKOMEIH peayibTaT BHYHUCIAETCA IIyTeM
YMHO;KOHAA MOACYATAHHOTO KOJWYECTBA YACTHI[ Ha KOJHYCCTBEHHOE
COOTHOIMEeHne o0BeMa HCCIAELOBAHHON KHJKOCTH K o0meMy o0BeMy
B CoCyAe H feleHAs Ha o0beM oToGpaHHOro BO3AYyXa.

Jaa rpaBuMerpudecKoro cmocoba oneHKHE npol KAIKOCTH, COXEp-
JKamas OBUIB, MOYKET 3acacHBarhCA B $apdopoBHil 3JMeMeHT ¥ mocie
BHICYIIABAHUSA IHJIH B3BeIINBAGTCA Ha aHAJUTHIECKAX BECaX ¢ TOIHOCTHIO
mo 0,1 me.

3aTeM Mosker OHTH NPOHM3BeNeHO MPOKANHBAHHME /A ONpefeleHHA
COOTHOLIeHUA YaCTHIL yI‘OJIBHOﬁ TILIJIH.

IlpeguaMmoumEKeEDD

Céhepuaecran xonba mpefAMIEHKepa 3aMOJHACTCA HANOJOBHHY TOM
e coOHpaTeqbHOH KATKOCTBIO, KOTOpas NPUMEHAETCA AAA HOPTATHB-
HOro HMNMHKepa MM CKpyOOepa, BIepems KOTODHX OH OOBYHO yCTaHA-
BIMBaercsa. Bo BpeMa H3MepeHHH Koafa OpefEMIME}KEpA He KOJIKHA
OOJIBePrarbesl KAaKMM-I1A60 CMemeHnsaM, uHadYe JKHAKOCTh N3 Hee BMeCTe
¢ OHUIBI0 MOMKeT OPOHHKHYTh B ciaepyiomyio kouaGy. OcobeHHOo BasxkHOe
3Ha4YeHHMe MMeeT TOYHAsA peryimpoBKa o0beMa 3acCachHIBAeMOTO BO3AyXa
H nojiepKaHue ero MOCTOAHHEIM, TaK KaK CKOPOCTHIO BCACHBAHAA OLpe-
NelAeTCA OTYACTH IDAaHMIA pasfge’eHHs JaCTHN, NONIEeKAMUX OCAKMIe-
mnio. CkpyGGepHas >KEAKOCTH B NpeAMIEHKepe TOJKHA BCerha IOA-
llepsKEBAaThCA Ha OMHOM YDPOBHe; HEOOXOOMMO, CleZOBaTeIbHO, YacTOe
HONONHEeHAe, B 0COOEHROCTH OpH HCHOJAB30BAHAM JETYYHX ;KHXKOCTEH.

KommMmerp

ITepex mavanom orGopa mpo$ ¢ DOMOMBI0 KOHAMerpa IIOATOTABJIN-
BaeTcsa IpeMeTHOe CTeKJIo ¢ HaHeceHweM Ha HEeTo BsKYMero BemlecTBa.
B kauecTBe TaKoro BemecTBa MO/KHO IPAMEHATH IIHNEePHHOBHY sKeIaTHH,
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WMMepPCHOHHOe MAacjio, KaHaJCKuil Ganb3aM ®iIE BazeamH. [Huas
KONWIECTBEHHEX W3MEPeHHA XOpomio 3apeKoMeHfoBada cebs cMech
m3 .1 ¢ Basenmma ¢ 100 cxu® dersipexxaopucToro yriepopa. Bmxymee
BEIeCTBO MOXHO HAHOCHTb ¢ HOMONMBI0 TOHKOH IETKH WM, €CIH 3TO
pPacTBOp, HAJMBATH €ro Ha NPEMETHOE CTEKJO C MOCIeAYIOmUM ONPOKH-
JBIBaHUEM, I03BOJAA KANKOCTH CTEKaTh B AMHUK 0co0oil popMH, CKOH-
CTPYMPOBAaHHHIN Mg 3rod ueam. llpaBuibHOe HaHEeCeHHE BSKYIIETO
BeIlleCcTBA MMEET 0YeHb BayKHOE 3HAYeHHMEe, TAK KAK M3MEHEHHs B TOMMZHE
IJIEHKM MOTYT NPHBECTH K 3HAYATEAbHEM HCKayKeHUAM pe3yJbTaToB.
9710 006CTOATENBCTBO HABJIAECTCH CEPb-
e3HHIM HEeJOCTAaTKOM Opmbopa H mO-
BTOMY [JiA OPOBEAEHUA paboTH ¢ HAM
HOJGKHH TPUMEHATHCH CTaHAAPTHEHE
TEXHAIECKUO MTPUEMEL

ITocne TOATOTOBKA  TpeMeTHEIE
HHHH CTEeKJa BCTABAAKTCA ¥ mpubop rotoB
t:::H’“:ﬁ [ gns  yoorpebmenas. Ilepex wmamepe-
HEEeM MeTajlimJecKoe HOKPHTHe Haj
BCaCHBaWOIEeR GopcyHKoi [OIKHO OHTD
CHATO; 3aTeM NOPmEHb Hacoca yCra-
HaBJIMBaeTcsd Ha 3afaHHEHHA 00BeM
Bosgyxa (9; 2,5 wam 1 cm®) m BHTH-
THBaETCA.

IIpnGop caemyer mepskaTh B moJio-
JKeHHM, OPH KOTOpPOM (opCyHKA Ha-
XOUTCA TOJ UPAMEIM YIJOM K BO3-
OYIMHOMY IOTOKY, ¢ OTBepCTHEM BHHS3,
€CTH BOBMOJKHO TaK. 9ro0H OHO He HAaXOAWJIOCh C IOXBETPEHHOMK
croponu npubopa. Ilepes oT6opoM npoGH HYKHO NIPOHE3BECTH HECKOIBKO
BHIXJIONOB, 9T00H 0YHCTATH GOPCYHKY OT Uy:KepofHoi muuid. B caywae
BLHICOKOW KOHIEHTPAaNU¥ OHJIM pPEKOMEHAYeTCsA YBeJIWIHTh HHTEPBAJH
MeK/[y IATHAMHA IBIIA HA IPEIMETHOM CTeKJe, YTOOH M36eKaTh HepeKph-
TAA OfHUX dYacThn usiu Apyramu. Ilepem HazamoM moacdera dacTmiy
UM OAeHKAa BadejnHA J0JDKHA OHTHh yRamena (cM. «O6paboTka wacTum
nbimy). OneEKa DPOM3BOAHMTCA C IOMOIEBI0 I1a00pPaTOPHOro M IPOEK-
IUOHHOI'0 MHKPOCKOIA.

Ilpm or6ope mpo6 xorEMMeTpoM «Beprbay» npmbop mepskaT 3a pyKo-
ATKY mim nopsemuBaoT ero (cM. pmc. 120). Ilepen magamom paboTst
HAcoCa JOBYMKa [AJs OCAKAEHWS HBHIM JOIKHA OHTH OCTOPOKEO HOJ-
HiATA [0 yOOpa; CciefyeT BHAep:KUBaTh HMATepBad B 1 muwr, arober Tac-
THOH pa3sMepoM Goiee S MK MOTIH OCECTh BHE pajdyca AEHCTBHA BCACH-
BaHHAA.

HccaenoBanusa moa MAKPOCKONIOM ciefyeT mpousBoguth ¢ 150-kpart-
HEIM yBexmdeHueM, ¢ o6bexruBoM 16 cx, B 3aTeMHeHHOM mose. Buam-
Mocth B 91EX yciaosuax Gauska k 0,2 mx. Ilogcuer nupomssomurea ¢ umc-
DOJb30BAHMEM CIENHAJBHOT0 OKyJApa C BHTPABAPOBAHHON pemIeTKOR
m neymsa cexropamu 18°(pmc 128). Ilpm moacuere yacTum B ABYX He-
Gonpmux cexropax Oeperca oxHa pHecsAras oOmero xoxmgecTsa Npu-
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CYTCTBYIOIIEH OBUJIA, TAK 9TO €CId HOJCIATAHHOE KOJMYECTBO YACTHI
ymuEOHETs HA 10 @ pasgennts Ha o0BeM Hacoca, To OyAeT HOJIYyIeHO
HCKOMoe KojnmdecTBo dactmy Ha 1 cm®. Ilpm sToM Takike pexoMen-
AYOTCA TOABKO YACTHIH pasmepam: oT 0,5 mo 5 mk.

BBrIy cOMHeHMil B [OCTOBEDHOCTH OIEHOK, HONYYAeMHIX HPH ITOM
MeTo/ie, HCKOTOPHIE KOMIETeHTHHE HHCTAHIHA BBEJH MeTOX HCCIeNo-
BaHHA B CBETJIOM moige. B 9TAX caydYasx HU3MMIA Opefel BA{AMOCTA
coctapaser okoyno 1 mx npu 150-KpaTHOM yBeXUdYeHHH.

IIpo6rr, oroOpaHAREe ¢ MOMOMBI0 KOHMMETPA, OTPAKAIT BEJIWIUHY
KOHIIEHTPANUH B3BEIIEHHOR IBLIM TOJBKO HA [AHHKI MOMEHT; JJIS HOJIY-
yenus OUPPOBHX MAHHHX O CpegHed KOHIEHTPAUMH LPOOHL OJKHEI
oTOHpaTHCA B TeYeHHE JOBOJBHO IPOJOJIKATEIHHOr0 NEPHOJA BPEMEHH,
B uHTepBainl oT 1 mo 3 mun. Bo BCcAKOM ciygae HA OfHA eTUHUIHA
np06a HEe [O0JKHA COCTOATH MEeHee 4YeM U3 TpexX CHeMOK KOHHMeTpa.

ITpn orGope mpo6 B yrodbHKX MIaXTaX JACTHUIEL YIJusg IPH HeoOXo-
IVMOCTH MOTYT OHTH yHalieHHl MPOKAJKBAHUEM; TOT[A IPHA BTOPOM IIOJ-
cdere onpefelNAeTCA COOTHOUIeHHWE YaCTHMI[ TOPOAHON IIHLIM.

IIpoGri, oTémpaemsie gmabTpamm

Onerka npo6, TOXyIeHHNX ¢ IpHMeHeHHeM QMIbTPOB, HPOU3BOTUTCH
BECOBHIM WM CYeTHHM MerofoM. Ilpmmensemsrii meron Oymer saBuceThb
oT (UBEIECKAX CBOUCTB MaTepHala QUIbTPA, KOTODHHA MosKeT OHTB Gy-
Ma;KHEIM HJIM B3 TAKAX MaTepHayioB, KaK TeTPaxiopHAPTaIAH WIH CILOMK-
Hoiii 3¢up IeNII0TI03H.

Jlnsa ompepmesneHHs KOJIAYECTBA YaCTHI, QHIBTD 3a)KAMAeTcsi B COOT-
BETCTBYIOMIEM IPUCIOCOOICHNA B MCCIEAYeTCA IO MAKPOCKOLOM B 3aTeM-
HeHHOM node. HoamdecTBo JaCTHI[ ONpeReNseTcss UCXOIA U3 MONCIATAH-
HEX QUIyp, cBOGORHOR QUABTPYIOMERd moBepXHOCTA U 00beMa Bo3gyxa,
KOTOpHIA mpocackBaercs epe3 ¢uasbrp. Ilpm HekoTopHX Meromax mpu-
MeHseTCs 3eleHH QuibTp, OXarofaps 9eMy 9acTHIH YTOABHON HHLIK
MOryT OHTH OTIMIAMEH OT YACTHI, DOPOJHOM IBLIH M OLpefeJIeHHe COOT-
HOMEHHS YIroib — IOpoja He TpefyeT mpoKaJIHBAHUA.

Ilpm ppyroM MeTofe mojcder OCYMECTBIAETCA HA (QHIBTpPe, Korga
OH [IeJIaeTCA MPO3PATHEIM IOCJIE CMAYNBAHAS 6I'0 HMMEPCHOHHBIM MAcJioM,
M YacTANH MOJCIATHBAIOTCA IOJ, MAKPOCKONOM B NajfalomeM cBere.
Ecam ToamumHa OTHOKEHAA OHUIM JOCTATOYHO BEIHMKA, TO IBIIb MOMKET
OHTh y/lalleHa ¢ OPeIMeTHOTO CTeKIa OCTOPOKHHM COoCKabimBamueM,
II0CJe Jer0 CTEeKAO IO[ATOTABIMBACTCA OOLIYHHIM CIIOCOOOM.

JJs OLleHKH BeCOBHIM MeTOZOM 0TGOP Ipob oJKeH IPOROIKATECSH He-
CKOJIBKO 9acOB, YTOOH MOHO OLIIO COGpaTh HOCTATOYHOE KOMHIECTEO
oenn. OUIbTp TOMKEeH B3BeMUBATHCA [0 M mocie oThopa mpol; ecian ke
Tpebyerca OIpefedmTh KOJMIECTBO IIHUIM, BLISHIBAOIEHd 3aboJeBaHHE
OHEBMOKOHMO30M, mpoba moiKEa OBITH IpoKajeHa A yAaJleHHsS Opra-
HUYeCKUX BEIIECTB W BeIECTB, COTeP/KAIUX yriaepod m Macxo. Pasmmma
B Bece Mydesda [id OPOKAJWBAHAA [0 MW IOCHEe HATpeBa UO3BOJIAET
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BEIYHCJIETh MCKOMBI BeC IHJIH, HOCKOIBKY BECOM 30JH MHUKpPOIOPHCTOR
GyMar® ¢mabTpa MOXHO HpeHeOpeds.

B caywae npmMeHeHMA pacTBOPEMHX (MILTPOB OIpefejeHH® Beca
OHUJIM WK KOJNAYeCTBa YaCTAL MPOH3BOJHTCH MOCHe PaCTBOpeHAA QHIb-
Tpa B GeHsHHe ¥ NEHTPEHQYTAPOBAHHA OCAiKa IELIW TeM Ke OyTeM, Kak
3T0 MMeeT MECTO IPH HCHOJb30BAHHMM HOPTATHBHOrO mMMummikepa. IHpm
7KeJIaHAM MojKeT OHTH coOOpaHO AOCTATOYHOe KOJNMIECTBO HHUIH JAJIA Oupe-
JleleHAS TPAaHYJOMETPAYECKOr'0 COCTABa IYTEM OCAKACHHS MK NpPOCEH-
BaHHA (OKOAO 2 2), OAHAKO P 3TOM He ciexyer 3a0HBarTh, 9T0 B CHILY
paspyIeBR¥s OHJIEBHX arperatoB M BCJEACTBHE ECTECTBEHHOTO CIeIIe-
HAA OHAH, 0c006HHO B IVIMHUCTHX MaTepHajaX, PakTHIecKas CTENeHb
3aOEJIEEHOCTA BO3yXa YaCTHIAMY B3BeIIeEHOH IEIJIA PEXKO BOCHPOMS3-
BOJMTCA C [[OCTATOYHOHA TOYHOCTHI0O HPH OTHEJECHHH BIHXaeMOH YacTH
ORI M ONpefieIeHAA KPYIHOCTH IIyTeM OCa’KEeHWA.

Quavmp I'éme

9totr upubop (cM. puc. 119) gomxen GuTH HOATOTOBIEH M GyMa KHKIA
¢maApTp BeraBieH, mpexpge dYeM npmGop OymeT HocTaBAeH B IIAXTY.
Bo BpeMsa 3aMepoB CKOPOCTH HIPOCACHBAaHHA [OJKHA COOTBETCTBOBATH
CKOPOCTH BeHTHIANAOHHOA CTPYH. ITO JOCTHrAeTCs IPA HYJIEBOM IIOJO-
JKeHHE cTpeaku mpmbopa. Ilpm stoMm o6a orBepeTds HOMKHH GHTH 3a-
KPHITH.

Ynaneswe meiad ¢ GUAbTpa Jydmle BCero HPOMSBORUTH CIIEHYIOIAM
0o6pasoM: BHENIHAs IOBEPXHOCTh 0607M09KM PUIABTPA HOJIHOCTHIO HOTpY-
JKAeTCA B JKMAKOCTH, KOTOpas BCJEACTBHE HANMIWA BAKyyMa BO BCACHI-
BalOmell CKIAHKe DPOM3BONAT [AaBIeHME H3BHE W yBIeKaeT 3a CO0OH
gacTANH neIE. HacHImMeHEHAs MBUIBIO SRAKOCTH COOMpaeTcs BO BCACH-
Balome# CKISHKe H MOKeT COOTBETCTBeHHO obGpabarthBathbed. IIpmunmoi
3HAYHTEJNbHHX NOTPENIHOCTe MOKeT CIYKETh BhOMBaEHe d¢uabTpa
MM pasHHEOA B Bece QMIBTPA C OHJIBI0 B (e3 IHAH, B 0COOEHHOCTH,
€CJAA KOJMYeCTBA IBUIA MAaJHL.

Quavmp Diocceas u pyuHoi macoc
M pezepa

TlockonbKy 06a mpmbGopa CO3TAHH Ha OCHOBE WCHOOJB30BAHHS MeM-
OpaHHHX (GHIBTPOB, METO ONEHKH NpolG B 060UX CIyYaAX OAUH H TOT Ke.

Mem6panamit ¢uabrp @loccens mepey KOCTaBKOH ero ¢ AHEBHOHE IO~
BepPXHOCTH K MecTy paGoTH yKpemiserca B mepkarene. [asa crabmamsa-
nuyn GEABTPA B KavecTBe MONKJIATKH CJIELYyeT NPAMEHATh PHIBTPOBAND-
Hyl0 O6yMary mid Mapiio, HO Hepej 3THM HeoGXofEMO A3MEPHUTh CKOPOCTh
HOoTOKa AJA Kapgoro QuJIbTpa OPH JAHHOM BaKyyMe C IOMOINBIO ra3o-
BOTO CUeTIHMKA HJH poraMerpa. JlJs ompeneneHus Beca IBLIA M3MepPEHH
JOJKHEE HPOA3BOIUTECS B TeUYeHNe COOTBETCTBYIOIIEr0 Iepnoja BpeMeHH.
B cayuae, ecim sajmaEme COCTOMT TOJBKO B OHpPeJeJeHNE KOJHIECTBA
YaCTHI, IJA H3MepeHusa foctatodHo 15 mux. [[aa aroll menw mpemmodm-
TAIOT HCHONb30BaHUe 3eleHnx QuiabrpoB. Ilocme Kaskmoro orGopa mpob
¢AABTPH Moryr OHTBH OHICTPO 3aMeHEHBI.
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Jllna ompemeneHMA KoaUdeCTBa YaCTHL HIH PaHYJIOMETPHIECKOrO
cocTaBa OEUIM NelecooGpasHee OpUMeHATH pydYHod Hacoc Jlperepa
BBHAY yAoGcrBa moabpsosaHms mM. Ilepen orGopoM mpoG seinenne dunn-
TPH 3a)KEMAIOTCA B [AepiKaTelne, CHal;KeHHOM HATAKHHM mpaCcHocobie-
BreM. [lep:kaTtenu ¢mibTpa HPUBHHIABAKTCA Ha Oarapee, B KOTOpoOH
OHH YKDHTH OT HPOHMKHOBeHHs meund. Ilepes HadamoM Kasknoro saamepa
¢napTp DpEKpemiaseTcsa K DPYYHOMY Hacocy. Bo BpeMa orGopa mpo6
DOBePXHOCTh (HJIBTpPA Y/EeP;KABAeTC B FOPU3OHTAABHOM IOJI0KEHAN
4 IapajieJbHO BEHTWIANHWOHHOHN CTpye, TaK KaK M3MEHEHHMsA B HaIpa-
BJCHHH BCACHIBAHHA BIMAIOT HA pe3yJabTaTH 3aMepa, B 0COo0GHHOCTH
OpH .BHICOKOM CKOPOCTH [BMW)KeHHA Bo3gyxa. Haskmoe mpocacuiBanme
Hacoca o6bemoM B 100 cu® gamrcs 4 cex, a KoJAM4eCTBO XOHOB HOPIIHA,
KOTOpOe 3aBACHAT OT KOHIEHTPAaUWH NBUIH, COCTABJIAET, KaK IIpaBHIO,
or 5 mo 20.

YacTHns MOsKHO HOACIATHBATL B CaMOM Kopmyce QuUABTpa, TaK 4TO
BLIHMMATH €ro HeT HeoOXOXMMOCTH.

Pyunoti nacoc IIPY

O160p mpo® 3TUM HpAGOPOM HPOE3BOAHUTCA B OCHOBHOM TaK ke, KaK
B pyYHHM HacocoM [[perepa.

HdencuroMerp, mpUMeBAeMbIH 1A OIEHKH, COCTOMT M3 ABYX HCTOY-
HUKOB CBeTa, KOTOPHEe oCcBemaknT $orosiaexTpudeckuil aemenr. [ep:ka-
TeXb (EIBTPA IOMENAETCS MEKAY HUMA K TajlbBAHOMETDP MOKAa3HBAeT
CTemeHb MHOTJIOMEHEA cBeTa mATHOM unwutd. IlpenBapmrensHo HoaskHA
6T nmpousBefieHa KaauOpoBKA 1o BCeMY [MaNasoHy IIKaJk rajibBaHO-
Merpa. Cofep:kaEme HHJIH OUpefedseTcA M3 HOoKasaTelJeidl IOTIOMmEHHSA
cBeTa, KOJMIecTBA XO0B HODIIHA Hacoca W KoddpduimenTa KaanbGposa-
BuA. Jror KodpPuIueHT KaKIAHiA pas [o/KeH OHTH BHBEDEH B COOTBET-
CTBHH C COCTAaBOM IHLIHA, nonnemameﬁ U3MEepeHunIo. JIJIH nIoJIy9eHna yao-
BJICTBODHTEJbHHNX OTCYETOB HEOOXOMUMO OTHOCHTENHHO TOJICTOe IATHO
OHJH.

IIpubop Jle Bywe

Topanox orGopa npol, peKoMeHgyeMHit Aas aroro mpmbopa, B oc-
HOBHOM He oTJEIaeTcd OT QpaHOy3CKAX TeXHHYECKUX IpPHAeMOB mpobo-
or6opa, HM3JOKeHHHIX B IpefHyImeM IOApasfele.

Ceolicmea membpannuir gurompos

3HaEHe CBOHCTB pasiamYEux MeMOpaHHEX QEHABTPOB HeobxoguMo
JJsA BCeX, HONB3YIOIUXCA mnpufopaMdA [JAHHOTO THOA. BoJabmBHCTBO
MeMOpaHHHX (HIBTPOB, HeCMOTPA Ha HUX KAKYMYIOCH XPYOKOCTH,
obnajfaer A0CTaTOYHOH MeXaHAYeCKOM HPOYHOCTHIO. VX TonmmEa B 3aBH-
CHMOCTH OT Bo3fgyxompoHmnaeMoctu cocrasiser or 100 mo 300 mx.
B xavectBe mpuMmepa B Tabi. 2 mpHBefeH PAX THIHYHHX HEMEIKAX
$rabTpos.
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Tabonmoa 2
X apakTepECTHRa HeMenknx (QHILTPOB

Bosgyxonpo- P
HEOAEMOCTh; asMep
Cpenauit
MapKa pHabTpa “10(;“ 1:::) nllalge}l'lp nop, yne;ﬁa(g:ggmoﬁ
500 ME OHIA, M5
M 800. cm.
AF 600 700—500 5—10 1
AF 400 500—300 3—5 0.5
AF 250 300—200 1—3 0,6
AF 150 200—100 0,7—1 0,3
AF 100 100—50 0,6—0,8 0,3
AF 50 50—30 0,5—0,7 0,3
AF 30 30—15 0,3—0,5 0.1
AF 15 15—10 0,2—0,3 0.1
MF cpenne- 25—20 0,3—0,5 01
3eJIeHbILi
TepmonpenumuTaTOp

M3MeHeHENS ¢ TOMOMBIO TEePMOMpeUOHTATOpPA TPeGyIOT BHUMATENb-
HOTO OTHONIEHHSA K HX HOAroroBrKe. Heolxogmma TmarenbHAsS OIHCTHA
7 npoBepKa Garapeit u orcackBarens Bogsl. 1JoKpOBHEIE CTEKIA, ECIOIb-
3yeMEe B KadeCTBe IPEMETHHX, mepefi BCTABKOM HX B NPHOOP MOKHE
OHTH BHYMMIEHH W TPOBEpeHH ToJK MHuKpockomoM. Ilepen or6Gopom
mpo0 HeoOX0gAMO UpENyCMOTPETh KOPOTKHH IPOMEKYTOK BpeMeHH
HaYaJlbHOTO HATPeBA [AA yAaNeHUs JNIOOHX YacTHI, ULIIH, YiKe HaXOMf-
mieiica B Bosayxe. Ilocse aT0To BCTABIAIOTCA IPeIMETHEE CTERIa W BbIOM-
paercs ckopoctb oT6opa mpob ot 2 Mo 7 ex®/nun upn toxe 1,5 a. OOmmin
o6beM 3acaceHBaeMOT0 BO3AyXa OyaeT 3aBHCETh OT IpeAmoJaraeMoro
comep:kanua B HeM msuim u cocraButr ot 100 mo 400 cm3.

B cayaae, ecan TonmuHa CI0A UHIIY TOJTY9eHHOTO 06pasia CANMIKOM
BeJIMKA, TOJCYeT CTAHOBUTCA (oliee TPYAHHM ¥ He MCKIKYAIOTCH HETOY-
mocrd. OurAMadbHAA MIAOTHOCTH, JOCTH:;KeHWEe KOTOPOH CIefyer mMeTh
B BUAY, [ONKHA COCTABAATH 7D dacTum Ha Mopoxke mmpuuaoi 30 xx;
OPH BO3pacTaomell IIOTHOCTH HepeKphHBaHHe MOKeT NPHBECTA K 3Ha-
YHATEABHHIM OMMOKaM B 1ojcYere, 0COOEHHO B OTHONICHAW KPYIHHIX
vacrun. [Ipm Gosnee HE3KOE NAOTHOCTH HYKHO YIWTHIBATH BO3MOKHOCTH
omuboK BcaencTBHe 3acoperus npob moctoporanMy qactaiama. Momudn--
Kaligd CTAHAAPTHOr0 TANA UpmHGOpa, B Pe3yAbTaTe KOTOPHIX KPYNHHIO
gacTHIE MCKI0YalTca u3 ofpasuma W mpoba mBIIN pacmpefelisercs Ha
0onee MAPOKOH Iomanu, ABIAITCA IerecoobpasHniMu Bo n3leskamue
omnGOK, BO3HHKAWIMMX W3-3a MEePEKPHBAHMA.

Hogeitmne ucciemoBaEusa JOKAa3aM, 4TO IIOMPABKU Ha IO PEIIHOCTH
mojJcueTa, BOZHHKAIOU{ME BCIEJCTBHE NEPEKPHBAHHA, MOTYT OHTH BH-
9YHCJIeHH W MOKeT OHITh ompefielieHa NpefeabHast MIOTHOCTH YaCTHII;
TakuM 06pasoM, 3aMeTHHX OUINOOK W3 YKA3aHAHKIX WCTOYHHKOB HE 0KH-~
naetca. Ogmako 9T CymAeHNA TPeOYIOT elle NPOBepKHE HA ITPaAKTHKE.
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Bo3MokHO, 9TO TIpH HCHOJAb30BAHWHA CTAaHAAPTHHX MeTON0B ¥ oTGope
npo6 NHJH, XapaKTePHCTHKA KOTOPOH H3BECTHA, yKasaHHHE OONpPaBKA
NpA OPOBENeHAN OGHTHOTO MHTeOnpoGOBAaHMA MOTYT OKa3aThCA H3NHIN-
HUMH.

6

3

Prc. 129. Metanamveckas NOMACTaBKA-feprKaTeNb /IR BPEMEHHOH YCTaHOBKA IIO-
KPOBHHIX CTEKOJI TepMOIpeHIRTaTOpa:

& — BHA CBepxy; 6 — BHI COOKY; 6 — GOKOBasg NPOEKOHA; I — oTBepCTAA muaMeTpoM 17 Mx;
2 — Kozbneo6pasHaue yraybnenusa ray6mro#t 0,15 mm; 3 — nepsxarens TOAMABON 1 MM; 4 —
CTAnbHHE NPY:HAHABEC 3:HMMH, KaJauOp 36; 5 — TonuiMHa ymeHbmeHa Ro 0,15 mam

Ioncaer coGpaHEHIX TEPMONPELUIUTATOPOM UACTHI[ IHUJIM BKJIIOYaeT
B cefa pxBe TiaaBHHe omnepanun: o6paloTKy m yCTaHOBKY NpefAMeTHHIX
cTeKoa ¢ npobaMd wmEIE H
mofcYer gactul. BeceMa Bask- 2520 15 25w 86 4z
HO, 9T0GH 3TH omepanuu mpo- .. .‘ C X X XXX
BOAUJIMCE B COOTBETCTBEHHO
obopynoBaHHo# maGopatopun,
B atMocepe ducToro, cBobop-
HOoro OT THJH BO3AyXa.
Jon:xaa OuhrTh Takke obecme-
yeHa 9ucTOTa 00OpyAOBaHUA
¥ OKPY/KAWMEro IoMeIieHusI.
Tak Xe kKak ¥ OPH HCHONL30-
BaHMH KOHEMETpA, €CIH IpO-

M3BOJUTCA  HOACYET JACTHI] OO OO ? ??‘;
¢ cofiep:xaBEmeM  cBoGomHOMR 7s 20 15 125108
IBYOKHCH KpeMHMH, IpoOH

Pmc. 130. Cerka w=HATe# Ha OKyasdpe KiA

[pedBapuUTeabHO SOMKHEL TPO-
KaJuBaTbCA M HOJBEPraThCs
OYHCTKE KHUCJIOTOMH.

Ecan npolH OEIH [0/HKE
COXPAHATHCA I POTOIKUTENb-
HO® BpeMsa B KadecTBe 3ape-
TACTPEPOBAHHKX 06pasnoBs, T0
3TO OCYIIECTBAACTCA OOBITHEIM

nyreM Ha IpegMeTHRIX CTeKJJaXx;

TOfcYeTa UBINEBHX IpelapaToB TepMompe-
LATATATOPA

(Ha 3TOM UpEMepe, NaHHOM NPHAGIUM3HTENHHO IUIA
100-KpaTHOrn  YBeJIMICHUA, mMAPHHA Heboabmmx
HPAMOYTOJBHEUKOB  cocTaBdser oT 0,0085 1o
¢,0087 MM, HaHeCeHHHE OWOPH NPA JeJeHAH Ha 5
RaoT NPHOIHBUTENIbHEIE PasMephl COOTBETCTEYIOMMX
9acTHR B MHUKpOHax. IlpmMeHemwme TaKOH CeTKR
HO3BOJIACT OMNpeNefIATL IPONEHTHOE CONEDKAHME
(paknuit pasHHEX pasMepos)

ecau Ke Doche mojcdeTa IPOGHE

Gosbmie He moTpeGyKTCA, TO NPHMEHAETCA BpeMeHHAs ompasa. ¥ xob-
HEII crnocob ee ycrpoiictsa u3obpaskeR Ha pme. 129.
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HMaa mopcuera Tpebyercsi BHCOKOKAYECTBEHHHH CYXo#l OOBOKTHB
¢ mupoxroi ameprypoir. CymiecTBYOT CeTKH HHTeH JIA OKyJApa; AJA
o0erdeHra ompefeieHHs TPaHYJIOMETPHIECKOTO COCTaBa OHHA MapKH-
PYIOTCA KpY/KKaM#A pa3iaddHHIX JHaMeTPOB, COOTBETCTBYIOIHX IpPH
HajIe;KameM yBeamieHnn pasmepam gactan B 0,5; 2,5 1 5 ux (pac. 130).
Ilogcuer pexoMeHAayeTCA NPOM3BOAMTH IIPH BHICOKOM yBeJW4eHHA
(1000-xpaTHOM), ¢ DpHEMeHEHAEM MaCIO-UMMEDCHOHHOIO OOBEeKTHBA.
TexHAdecKne upHEeMH, peKOMOHAyeMEie MJIA pPA0OTH C MHKPOCKOIOM
TAKOr0 THIA, BKJIIOYEHH -B NPHIOKeHHE 4.

Becw Tacra

Tlockonsky Becu TacTa [aa B3BelIMBaHWA NLUJIM BRIANYAOT B cebsa
9yBCTBHTEIbHHE DJIEMEHTH M3MEeDHTEeNbHOM TeXHUKH, o0pamieHme M pa-
6ora ¢ HuMum TpebGyor ocoGoro BEMMaHHMA. Ilepef HadaaoMm 3aMepoB
B JiepsKaTesb BBOAUTCA HOJIOCKA GyMmarn fiA caMODMOIymux mpubopoB,
Ha KOTOPO# aBTOMAaTHYECKHE PErACTPUPYIOTCA pPe3yJbTATH H3MepeHWi.
BcacuisaeMuni 065eM BO3fyXa MOKHO peryimpoBarh Ha 1 m 5 4; mpu
oGbeMe B 1 4 ocaskmeHme gaATcA 54 cer, upm D 4 — 270 cex. 3a ocampe-
HEEM CJIeAYI0T aBTOMAaTHYeCKOoe B3BeIIMBAaHME, OIHCTKA H BO3BpaMieHHe
OpraHOB yIpaBJeHHd B HyJeBoe moio;kenme. OOuiee BpeMa H3MepeHUK
MOJKeT COCTaBJATh 24 4. Bo Bropoil maMepuTeAbHOH XaMepe oCa;KieHIe
MPOHCXOAUT OGecmpepsBHO HA Me/JIEHHO pa3MaTHBAalOIEdcs nJIeHKe,
KOTOpas 3aTeM MoKeT OHTh MCC/Ie[[0BaHA MOJ MHAKDPOCKOIOM.

O6paGoTka wacTun nLIIA

IIpo6st, oTo6paruse B pyaHuIHOM aTMOocdepe Ha NpeaMeTHbIE CTEKIIA,
KaK 3TO MMEeT MeCTO HPH 3aMepax ¢ HOMOIbI0 KOHMMETPA WM TepMOo-
OPEUOATATOPa, COCTOAT M3 NHIM, 00pa3oBaBINeiiCs W3 FOPHHX MOPOX
M Yras, a TaKke W3 9aCTUI] OPraBEAYECKOr0 NPOMCXOKAeHHMs. MHorue
KOMIETeHTHEIE YYDEKIeHHA CYATAOT, 9TO MOCJHENHAS IpyOma IhJIH,
ABIAOMAACT THOMIHOA B HOPMAaJbHOH 3arpsAsHEeHHOH# aTMocepe B Tex
KOHIIEHTPALHAAX, KOTOpHe OOHYHO BCTPEJalOTCsA, He IPeNCTABIAET
AONOJHHETENBHOR OMACHOCTH [JIA 3[0POBbH, HO HOCKOJBKY 3TH YaCTHIHI
MOTYT CJAY)KATh OPHYEHOM HETOYHHX IIO[CYETOB, yAaJieHHe HMX mepej
HAa9aJ0M IIOJCYETOB CYHTAETCA BIOJHE ONpPaBIAHHEIM.

dTorT Ke apryMeHT HPUABOAUTCH B OTHOMEHWH TaK Ha3HBAEMBIX
«OPOIIEHHHIX» YaCTHI, BCTPEJANMHXCA B MAaxXTax, IiAe mpd GypoBHX
paboTax M A OHUIENOfaBJeHHA HMCIOJb3YyeTcA Boja, B GoubmoH cre-
DeHM HACHIIEHHAas pAacTBOPEHHHIMA COJAMH. Bciencteme ucmapeHAs
BOAHL 3TA COJH OCaKJAIOTCA W OCTAIOTCSI HA IPeIMETHHX CTeKJax.

B maxrax, 3a BCKJIIOYeHNEM YrOoJBHHX, Ffe o0paboTKa Taxske Mo;KeT
cuaTaThCA 00OCHOBAaHHOH, PEKOMEHAYETCA NpOKalABaHAE IPEIMETHOIO
cTekaa B Myjede WIM HA JUCTe HEP/KABEIOMEH CTAJH B UPOAOIKEHHe
20 mun npu TeMnmeparype okoxao 550° C. [lna ypajseHAA pacTBOpeHEBRIX
coqiell mpegMerHHe CTeKJa HY:KHO morpysuTs B 50 %-Hull pacTBOp COJMsI-
HOH KHCJOTH, HATPeTh ero 0 KHIOeHNs M 3aTeM IPOMHITH CTeKJa B KHIs-
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meii ABCTEANHpPOBaHHOH Bofme. CoOTBeTCTBYIOMaA KaMepa IJIA 3THX
onepanuin m3oGpaskeHa Ha pme. 131.

ITopcaer naTen nHJIA KO ¥ mociHe TAKOM 06paGoTKA MOBBOJAT OUpee-
JMTh CTeNeHb 3arpA3HeHHA.
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Prc. 131. MMmepcHonBaA s9eiika Ais WcCJaef0Ba-
HAA OHIEBHX OpenaparoB:
1 — BOPOHKA; 2 — NasH JIA OPeOMETHHX CTEKOJ; 3 — KO-

06 IAA nepenMBaOmeiicA MAIKOCTH; 4 — BHHTOBO# 8a-
KHM; 5 — CnycKHaa Tpy6kxa; 6 — CuamB

Y
il

4

Pazpenenne YaCTHN OBUIR 0 KPYNHOCTH

IIpm mopcuere gacTHn MoKeT BOSHHKHYTH HEoGXO{HMOCTH ompepee-
HEA ®X FpaByJI0MeTPHIEcKoro coctasa. VIx JuHeliHHe M3MepeHHSA MOTYT
6HTH OMeHeHH MK IyTeM CPaBHeHHA CO MIKaJIOi B OKYJApe MAKDPOCKONa,
HIH ©NOyTeM NPOEKNHHA NOJA, HIA MHEKPOoPOTOCHEMKH HAa SKpaHe.
Ha prc. 128 u 130 r3o6paskeHH COOTBETCTBYOINAE CETKH HHATEH OKyJApa
IJIA oupefeieHHA I'PaHYJIOMETPHIECKOTO COCTaBa M NPAMOrO IOCYETA
npo6, oTOOpaHHHX KOHEMETPOM.

Oupenenedne ODACHOCTH WHIIH

Bo MBOrEX CcTpaHax ycTaHOBJEHH HMJIE IPHHATH B KadecTBe PEKOMeEH-
Januid MaKCMMAaJIbHO JOOYCTHMbe HOPMH KOHIEHTPAIUH HBUIM C yIeTOM
XapaKTepECTUKA 00JaKOB IHJH, IPEeMMYIIECTBEHHO BeTpedaomeiics
B ropHHX paspaboTkax paEHOTO THOA. ITH HOPMH JOJKHH YIHTHIBATH
MHHEpAaJOrnueCKH# COCTAB BCTpedYaloOMedCsa ORJIM U ee TOKCHYHOCTH.
B Huox ykasmwBaloTCA TPYAHOCTH ompefiesieBHs CTeneHE PUCKAa HJH omac-
HOCTH, OTHOCAIIeNCA K faHHOMY BUAY OEUJIH, N BHACHEHHUA C JOCTATOTHON
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JOCTOBEPHOCTHIO HPHPOAH 00JaKoB JIG0ro BHJAA B3BeNEHHOM NHIM.
TeMm He MeHee B HEKOTODHX CTpaBaX paspaGoraHH MeTONH HHTEpHpeTa-
IUM pe3yJabTaTOB, yUMTHBalOMde M 3TH ¢akropu. Ilpmmepom Moryr
CIYKUTh MeTOAH, npuMeHseMiie Bo ®panumm u OPI.

Dpanyus

Bo ®panuum ycramaBiamBaercs NHEQPOBHI HHAEKC NI KasKEOTo
pabouero Mecra npm mcunoab3oBanmu npubopa Jle Byimme B Buipa'kenum

I=3321gCt—Fk,

rpe C — cpegHee KoaddecTBO gactay Ha 1 cm® Bo3sgyxa;

t — OTHOCHUTeNBHHH YpOBeHbh CBOOOJHOX [BYOKMCH KpEMHHSA;

k — mocrosHHaA A TOTO0 WIH JAPYroro M3 fBYX IPHMEHHEMHIX

MeTon0B 0T60pa mpo6; B Hacroamee Bpems k = 10,6 pxa

Meroga 1 m 8,9 pgua meroma 2. 9T mUPPH MOTryT OHTH HECKOJBKO
BAJOM3MEHEHH INpn JajJbHeAMAX CPaBEATEJBHHX MCCAeJOBAHUAX.

B pesynbrare KoppeJAmMOHHHX JAHHHX 3a NepHOJ, BpeMeHH, OXBa-
THIBAIOIIMA HECKOJBKO JIeT, ¥ MEeIMIIAHCKHX HMCCIeJ0BaHWHi, B COOTBETCT-
BAU C YKa3aHHHIMH BHIIe NOKa3aTe/AMM, OTHECEHHHIMA KO MHOTAM pabdo-
UMM y9acTKAM Pa3IdYHHIX THIOB, HEIHE CYUTAIOT, 9TO YCJIOBHs Ha pabo-
YAX MecTax ¢ MOoKasaTelleM, PABHHIM WM Beme 6, MOTyT GHITH yIy4IeHb!
u oT0op mpob 3mech MOJKeH NPOBOUTHCA dallle, 96M Ha yIacTKax C IO-
KasaTeseM O, KOTODHI cYnTaercs yhaosiaerBopureabauM. Ilpn ompepene-
HUM WHTEPBAJOB BpeMeHHW AJaA otrGopa mpod HA yYacTKAaX C MHIEKCOM
Mesxay O u 6 caegyer ICXOMUTD B3 CYMIeCTBYIOIAX YCJIOBUHA OTHOCHTEIBHO
IPOTUBONHIIEBEHX NPOPMIAKTHYECKMX MepPOHpUATHH H APyrux ¢akxro-
POB, BIMAIIAX Ha OeTeo6pasoBaHue, U C YIETOM BO3MOKHHX YIIydiie-
Huil, KOTOpHE MOryT OHTh OCYIeCTBJIEHHL

Dedepamusnan Pecnybaura Iepmanuu

Insa ompepmeneHus crenenn omacHoctd nsininm B (DemepaTuBHOil Pec-
ny6amke [epMannum DprMeHseTcss MeTOf ¢ MCHOJb30BAHHEM IBIIEBOTO
koodPunmeHTa; B HECKOAPKO BATOH3MeHEHHOH PopMe 3TOT METOR IPHHAT
OO0belMHeENeM YrodbHOM NPOMEIIIICHHOCTH AJSA YrOJAbHEX IIAXT.

JaEHERE MeTo] ONEHKH OCHOBAH HA ONpEfleIeHMH KOJMYeCTBA MeJb-
9afiMaxX 9YacTAN UHIN Pa3MepoM MeHee O MK, KOTODHE YJaBIABAIOTCH
THHJAXIOMETPOM H HM3MepAIOTCA B MuaamrpamMdax Ha 1 x#3, mam mpm
orGope npob KOHAMETPOM, a MHOIMA IpAn KOMOMEHPOBAHHOM HCIONb30-
BaHUE OpeAMMIONHKepa u cKpyObepa. CocTaB BIEIXaeMoil GpaKIAA BTN
B 91X npobax B jgaabHedmeM oONpeletseTcs MHHODPAJOTHIECKHM aHa-
amsoM. [lad pasaWuHEHIX MUHEPAJIOB COAep:KaHWe OEUIA BHIpasKaeTcs
3aTeM BeJWYMHOA «MEHEpAJbHOro (arTopar.

Hwmwxe npmBopaTca mpuUMepH 3THX (aKTOPOB.

Ksapy — 1,0.

IMomeBoil mmar, CAIOAA W CHIUKATHL
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0,7 ans comep:KaHHMA KBapla, npesmmanomero 25%;
0,5 paa comep:aHWA KBapna B npefenax or 6 mo 25%;
0,3 nasa comepKamAs Ksapma B mpefenax or 1 mo 5%;
0,2 opm oTCyTCTBHH KBapma.

T'anpancrnie Bemecrsa — 0,2.

HKapGorars, cyapdatsi (3a HCKI0OIEHAEM AX COEAMHEEHHA C KAJIbIACM)
n pyau Boobme — 1,0.

OKnch jKese3a, THAPOOKHCH jkene3a ® yroasb — 0,01.

Nspectaax u runmc — 0.

ITyTeM yMHOKeHHA HPOLEHTHOTO CONEPIKAHAA OTHENBbHOE COCTABIA-
JoIleil B KajKHAO0M OHEJIA Ha COOTBETCTBYIOIME eil aKTOp moiydaloT 3HA-
YeH7e MyHepaJdbHOro KodddmmmenTa AaHHOH cocrasiagiomei. Iloxyden-
HHE TAKAM OyTeM MUHepaJbHHe Ko3PPUOAEeHTH YMHOMKAIOT HAa KOJIMJIe-
CTBO IHIW, BHPaKeHHOe B MAAaArpaMMax Ha 1 »#%, u gensar ma 10, uroOn
nONYyYHTh DUPpOBOil mOKasaTenb CTeNEHH ONACHOCTA. JTH MOKAa3aTeldH
KJaccuHOEDPOBAEK Ha YeTHpE IPYIIL, HMEIOmHe clefyonae 3Ha9eHAA:

025 .. ... .. Besspegao
25—50 . . . . . . BpenHo B He3HAaYHTEJHLHOH CTeNeHH
50—100 . . . . . BpenHocTh YCIOBHH 3aNBLIEHHOCTH

OOBHIIAeTCA IO Mepe BO3pacra-
HAS TPOACKATENbHOCTH JIeHCT-
BAS; pPEKOMeHIYIOTCA MepOoIpHs-
THES 00 yAyYINeHHI0 YyCJIOBAHA
Brume 100 . . . . BpegHse YCJHOBAA 3aNBUICHHOCTH;
HeOOXON¥MEI  MEpONpHATHA 1O
YAy9ImeHHEIO yCIOBHI

HpoMumuesHEA MeTo[ 3aMepOB NHUJIA, IPHMEHAEMHA B YrOJBHEIX
maxtax OPI' naa ompeneneRrA ee KOHUEGHTpAOuH, HpelyCMaTPHBAET
HMCUOJb30BAHAE THHAAJLUIOMETPAa, a [AAA OIpEelelleHAs COOTHOme-
HAA yYroJb — WOPoAa — KoHuMeTp. IlokasaHEa yrioBod mKaJIw

Ta6amnoa 3
IInniepast Harpyaka TexHAYECKAE
MepOnpHATHA
E o6opyHoBaHME IJIA
CTeNeHb o6o3nauenne 60pe0H ¢ OHJIBLIO

1 Jlerkas
IT YMepennaa (kak Ha-| CooTBeTCTBYIOT Ha3zHa-

rpyska ¢ona CJIHII-|{ 4YeHHIO
KOM BHICOKA)
I11 Bricokas YayemuTe H pacmn-
puThH
IV Ovenn BrCOKasA YayamnTe W pacoru-

PUTH; HONOJHNTENb"
HO  OpPCaHATM3HPO-
BaTh OpraHM3alAI0
OpeAupaATAA
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THHAAJIIOMETPA OTCYATHBAOTCH no ucredeHund 20 cex ocarxuendsn. OTrome-
HYe YaCTAN YIIA K JacTANaM OOPOAH B Hpo6ax KOHAMETPa BHYHCIAAETCA
TOJNBKO AJIA dactdn pasmepamu ot 5 mo 1 xx. U3 nokasammit tTuaganno-
MeTpa H IPONEHTHOTO COMlePsKaHHsA MOPOAH ¢ HOoMOmBI0 Tabx. 3 Moker
OHITH omIpefielieHa CTeleHb IHJIEBOH HarpysKH.

Haxr npasmiro, cTenens nEIIEBO# Harpy3KH ONPefeAAETCH HA KaKIAOM
NyHKTe 3amepa w3 cpenuero Koauwdectsa or 10 mo 30 mamepemmis. Ilox-
cuer npo6 KOHMMETPA IPOH3BOAHUTCA C IOMOIMBIO HPOSKIUOHHOTO MAKPO-
ckoma npu 360-kKpaTHOM yBeamueHWE HAH POTOrpPadUIECKOro CIETHOrO
MeTofla, OPH KOTOPOM NATHO INLLIK IPOEKTHAPYETCA HA TEXHAYECKYIO
tporobymary npu 180-xparHoM ysenmuenwum m pororpadpumpyercsa. Ilomy-
JeHHHH HEraTHB CPABHHBAETCA CO CTaHJAPTHHME (ororpaduaMu, Korto-
pHle IIpefiBAPHTENBHO CIHYKAJIH INPeAMETOM TIIATEAbHOr0 IOJACYeTa,
A OIeHWBAaeTCA IO HEM.

AHAJIN3BI

Jna oneHKE CBOMCTB HBLIM ¢ TOYKY 3PEHUS NPOMBINIIEHHON I'ArHEHEL,
HapsAAy C ONpefelIeHMeM KOJHMYeCTBA JACTHI, M TPAaHYJIOMETPHIECKOrO
cocTaBa IEIW, HEOOXOQUMO 3HATH €e MHHEPAJOTHMIecKuil coctaB. B aroit
CBA3Y B NPOIIJIOM He GHJI0O HEJOCTATKA B NOONKTKAX CO3MAHUS HPOCTHX
aHAJIMTAYECKAX METONOB, B PaMKaX KOTOPHX BHIIOJHEHHWE PabOT MOTIO0
65 6HTH HOPYYEHO JHNAM, CPABHHETEAHHO MAJ0 3HAKOMEIM C MHHEDPAJIO-
rueit. OgHAKO, MOCKOJABKY OONBIMIWHCTBO aHAIUTAYECKHAX METOJIOB Tpe-
6yeT 3HATYATENLHEX 3aTPAT HA aNNapaTypy, MEHEPAJIOTHIeCKAe aHAJIUSHI
nenecooGpa3Ho TPOBOAUTH B HEHTPANbHOM JabopaTopmu, rje 9TO IMpax-
TAYECKH BO3MOJKHO.

Iloayuuth 06pasuu paspabaTHBaeMHX TOPHHEX HODPOX H PYA @ LOX-
BEePrHYTH WX, 34 MCKIIOYeEHeM CBOGONHON ABYOKHCH KDEMHHSA, aHANABY
He cocTaBingeT Tpyna. Ilomyuenasie pe3yabTaTH MOTYT CAYKUTh NEHHEM
nocobueM [N OLpPefe/ieHns COJePKaHus NHIH B Rosxyxe. OnHaKo, Kak
OBHIO YCTAaHOBIEHO, COCTAB B3BEMEHHOH IHJIN C pa3MepaMd YacTHI
meHee 5—10 xx ®HOINA 3aMETHO OTIHIAETCA OT COCTaBa TOPHOM MOPOIHI,
3 KOTOPO# o6pasoBanack Unulb. 1loaroMy A aHanm30B HeoOXomAMO
oT6uparh Upo0H B3BEMIEHHON MHIN, KOTOPYIO BAHXAaT paGoune B maxTe
% BOnusm Hee. [{is amanwsoB TpeGyeTcA BHAYATENHHO 0OJbIIEE KOMATE-
cTBO eI — oT 25 mo 100 m2, geM cobmpaerca mpubopaMm, IPAMEHA-
€MEIMH B MOPAAKe 00KHIHOT0 Hpo000oTGopa IEIH [N HCCHELOBAHUSA IIOJ
MEKPOCKOIIOM.

MeTopE aEanA3a OHIIA MOYKHO PACHPENIeIATH IO CIe/IYIOMUM IPYIIaM:

XWMHYeCKEHe: CIOZa BXOAAT PA3JIWIHEIE METONH ONpefelleHus
conep;KaBHA KBapna, 030JeHne H HocHOPOKUCIOTHRIE METOAH JJIA OIpe-
JlelleHAA KOJMYECTBEHHOTO COMeP;KaHMA YIVIA B HEBUIH;

MEKPOCKONHYIECKH e: B UX YACIEe METO] IBETHON AMMepPCHH
B (a30KOHTPACTHOM MJIM 3aTEMHEHHOM 10Jie HAXOAAT AOBOJIHHO IIHPOKOE
I pUMEHEHUE}

PEeHTreHOBCKDYe METoflh: 9TH METONH OCHOBAaHH Ha Audpax-
HMM DPEHTTeHOBCKHX Jydelr B KPHCTAJJIMICCKHX TEJIaX;
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Mero nudPepeHENaTbBBEOr0 TePMAEYIECKOTO aHa-
JI M 3a: 3TOT METOJ OCHOBAaH HAa DPa3sHOCTH TeMIeparyp, IPE KOTODHX
B PasiNYHHX 3JIeMEHTaX, JAOMUX Ha4aJo 06pa3oBaHHI0 HEUIH, IPOMC-
XORAT ompefielleHHNEe H3MeHEeHWs.

Xumuueckue memodul

XuMRrUECKHE METONH JIJA ONIpefelieHAs COXEp;KaHHA KBapma WA
CBOGOHOM BYOKUCH KPEMHAA NO/PA3/IeIAIOTCA Ha B TIIaBHKE TPYIIIH:

a) peareHTH, KOTOPHE PACTBOPAIT CHIMKATH H [PYTrHe MUHEpalbHEe
KOMUOHEHTH, HO He pAacTBOPAIOT KBapna;

6) peareHTH, KOTOPHEe Pa3jaraloT CHINKATH B OCBOOOKJAI0T CBA3AH-
HYI0 IByOKHCh KPeMHHs, KAK KDEMHNEBYIO KUCJIOTY WIH aMOpPHYIO ABY-
OKHCh KDEMHHUf, C NOCHeNylomei o6paGoTkoil B ImeN0YHOM pacmope
IJA PACTBODEHHS KPEMHHEBO# KHCIOTHL.

Jnsa monydeHusi yAOBIETBOPHUTENLHKX Pe3YJABTATOB CHJIMKATHI ;1011—
JKHE OBHITH PACTBOPEHH WJIM PasiOKeHH IO BO3MOKHOCTH IIOJHOCTHIO,
TOrga Kak KBAapm MAOJKEH DPACTBODHTHCA B MUHHMAJBHOM CTremeHH.
IIpakTEgeckn Be GHIO0 HalifleHO peareHTa, KOTOPHE ZOCTATOYHO dPdex-
THBHO pasnaral Ob CHJIWKATH, He PACTBOPAS B TOH jKe CTEHEHU KBapHa
®iad CBOOOJHOI IBYOKHCH KpEMHHAA.

ITo rpynne «a» K HCHONbL3OBAHUIO HPE/IIATaIUCh TAKHE PEATeHTH, KaK
KpemuedTOpPHECTOBOOPOAHAA B GopdropuCcTOBONOPOHAA KHCIOTH. Pea-
TeHT OCTABJAAT B KOHTaKTe ¢ mpo6oil Ha mpoTsikenun 24—48 4 m 3areM
¢uasTpyior. [laBag yHOBIETBOPHTEIbHLIE Pe3yJNbTATH AJAA MPo6 Kpym-
HHX (paxiuil, KOrga MOKHO BHECTH NONPABKY B OTHOmMeHHe He6ob-
HIOF0 KOJHMYeCTBA pPACTBOPEHHOTO KBapha, 3TOT METO] HeNpHMEHM
K OpofaM MeJKO# OHIM BBHAY 9Pe3MEPHOTO PpACTBOPEHHA KBapma.

C maumboapmuM ycmeXoM HPHMEHAIOTCA TJABHHEM O0pPa3oM MeTOH,
yKazaHHEe B rpynme «G», ¢ HCIOJNb30BaHHEM [Jsi PA3IO0KeHHA MAHEpa-~
JIOB IUIaBIEHOTO HIHpOCyJbdara Kaums. Brmiam paspabGorammi MeTomH,
HO03BOJIAXIMUE HONYIATH YAOBIETBOPUTENbHEE Pe3yAbTATH IPH aHAJIAZe
BeGoapmux xoxmdects mauid. Mcerenosanusa, npoBoguemAecs s Ompe-
AeJeHNs TOYHOCTH Pa3IMIHEIX METOZIOB ¢ MeJIbI0 YCTaHOBJICHUSA COAEpKa-
HAA KBapIa Wid CBOGOXHOM BYOKMCH KPEMHEs, HOKa3aJH, 4TO CHEfyeT
CYATATHCA C BO3MOKHOCTBIO WOJY9YeHHAA MEHAIIUXCA pPe3ybTATOB.
Taxkmm oGpasoM, peayAbTaTH KaXkKAoi ONEHKH OyAYyT 3aBHCETh OT NpH-
HATOTO MeTOa OmpefeNeHHs.

Onpedescnue yeas

Jns ompepenieEMs KOJAYECTBEHHOTO COAEPKAHHUSA YIJIA B NHIM HaH-
Gosiee yOOHEIM ABJIAETCA MeTOX UpoKainmparua. TeMmeparypa mpoxanm-
BaHAA A0/KHEA cocTaBiaTh oT 450 po 600° C; mpensapmrensro mpoba
mosKHA ORTH Harpera B TedeHHe ofHOro gaca mo 105° C B cymmasHOM
peun. Mapdoposnie TETAM, HPEMEHAEMBE [Js NPOKAJTHBAHAA, HOJMKHEL
OXNIKJATBCA B 3IKCHKATOpE.

IIpocroit aHaIMTAYECKUN METOH [JIA BECOBOTO ONpefieIeHAA COepKa-
HEA Kap0oHATa U yris B TAaKHX Hpobax, Kakue oTOHPAIOTCA ¢ MOMOMILIO
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HMIAHKepa, OpeJUMOAHKepa WIH CKpyO6epa, 3aKiiO4aeTcd B 3aCACH-
BaHHA NPOOH HemocpexrcTBeHHO B dapdoposuil sement. Ilocie BuCymum-
BaEmsa npa 105° C npoba nmam B3BemmEBaeTcsa. 3aTeM JJiA PacCTBOPEHHA
KapOOHATHOH YacTH HEUIM 9epe3 3JIE€MEHT IPONyCKaeTcA pasbaBieHHAasA
coasanaa Kacuaora. Ilocae mosroproro Bucymueanus mpu 105° C xap6o-
HaTHasg JaCTh MOKeT GHTH BHIYACIEHA NYTEM B3BEIIMBAHHA. 3aTeM IpO-
KaJIHBaeTCA COMep;KEMoe HHIH B $apPopoBOM 3ieMeHTe; M3 PpPa3HUIE
B Bece Ji0 M NOCJe NPOKAJUBAHUA MOKeT OHTH BHIHCJIEHO COAEpIKaHHe
yris.

Taxum >xe 06pa3oM MOKHO IPOM3BONATH AHANMS NPOG NELIN, OTOGPaH-
HEIX Ha TeTpaxJopHadraamEoBoM ¢(MIbTpe, PACTBOPEHHOM B OEH3HHE,
HId Ha MeMOpaHHHX (HIBTPaX, PAaCTBOPEHHHX B aIeTOHE.

Mukpockonuueckue memodn

MukpocKkon MOKHO IPHMEHATH AJA PACOO3HABAHUA KBApUA H APY-
THX MUHEPAJOB Pa3iMdHHMH CIHOCOOaMH, B TOM YMCIE MCCICAOBAHHAMI
B NOJNAPH30BAHHOM CBeTe, ¢ NPHMEeHEHHWEM IOKA3aTels IPeJOMJIeHH ;I
¥ TeMueparypH miaaBienus. IIpoBogmnmch onmTH ¢ meTporpadmaeckmm,
OOHIKHOBEHHEIM X ()a30KOHTPACTHHIM MHKpocKomamu. Hu oxmm u3 Hux
He JlaeT Y[ OBJETBOPHUTEJIbHHX Pe3yJAbTAaTOB B OTHONICHHM JaCTHI[ pPas-
MepoM MeHee 2 mx. IloaToMy oHE He BCerjga NPHTOAHH AiNA aHAJIU3A
BAbiXaeMoj nuiu. TeM He MeHee METOHNH IBETHON WMMEPCHM JAIOT XOPO-
HHe pe3yabTaTH OPH ONpefelleHNH KBapIa, CAIOAb M KAOJHHA B YyTroOJb-
HO# ODELIA ¢ pasMepamd gactaim oT 1 7o 5 mk. 3TH MeTOAE MCHOJb3YIOT
SABJICHUA OKDPANMBAHESA, KOTOPHE CO3LAI0T IIPO3PAadHEE MATEPUAJILI
B (a30KOHTPACTHOM WJIM BATEMHEHHOM IIOJIC, €CJIH MOKa3aTeslhb mpeloMie-
HEA MUHEpPaJa MeHbIIe DOKa3aTelsd OKPYKAomied Cpefh, CBETOpacceu-
BAOIMAsA CHOCOOHOCTH KOTOPOH MO/KHA OHTH 10 BO3MOMKHOCTH MAaKCH-
MaJbHO BHICOKON. JTH MeTOAH NPHTOAHHL [AJAS OOpefeseHAs KBapIa,
CHIOAB W KaOoJHHA, KOTOPHE JacTO BCTPEYAlOTCH ACCOLNUAPOBAHHHIMH
C yriem.

Memodw Ougfparyuu penmeenosckux Ayueti

Jasa ByKA ropEO# NMpoMHEmIeHHEOCTA cieTdnK ['eiirepa, wiam Kaxk ero
Ha3HBAalOT PEHTIEHOBCKHH COEKTPOMETp, ABIAETCH, NO-BELAMOMY, BeChb-
Ma HOAXONAMMM [INA aHAJAHN3a B3BEMEHHHX IHJel, TaK KaK IPAHyIOMeT-
pHUeCKH COCTAaB MX JEKAT B AHMANa30HE BEJIHIHH, JAS KOTOPHX 3TOT
mpubop MaeT ONTHMANbHHE PesyIbTATH.

IIpnanun paGoTe mpmGopa KOCTATOYHO NPOCT. ¥Y3KHM IYIOK MOHO-
XPOMAaTUYECKAX DEHTTeHOBCKHUX Jydeil HanpaBiAeTCsA HA W3MeNTbUYeHHEIN
B Iopomok o6pasen ¥ Torna M0G0 KPACTAIINIECKAA MaTepHaX B o6pas-
ne Oymer DPEeNOMIATH JydH TaKEM o0pasoM, 4TO MaKCEMAJbHEE BeJM-
9HHH Oy9YKa Jydedl 6yqyT BOBHHKATH HOJ pasamdasMa yriaamu. VaTen-
CHBHOCTh MAKCAMAJbHHEX BeJIUMYMH I YIJH, HOJ KOTODHMH OHH 00pasy-
JOTCA, 3aBHCAT OT KPHUCTAJINYECKON CTPYKTYpPH BeIeCTBA, W HH I
KaKaX [ByX BeIIeCTB OHM He OHBAlOT HACHTUYHHIMHA. VHTEHCABHOCTH
MAaKCHMAJbHHX BEJUYMH 3aBHCHT TAK:Ke OT KOJHMYECTBA MCCIIE[yeMOro
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BEmecTBa, NPUCYTCTBYIOMEro B HbiM. TakuM myTeM ¢ YBEPEHHOCTHIO
MO;KHO PacIO3HABATh A1000e KPHACTALIHIECKOE BEIECTBO M ONpPEeHeaTb
ero IpPONEeHTHOE COJepPsKaHHe.

B npaxrmueckoit paGore GRuIO BHIACHEHO, UTO WHOIJA WMEIOT MECTO
HEKOTOPHE HAPYIIEeHWs KPHCTAJNIAIECKOH CTPYKTYPH HA MOBEPXHOCTH
gacTHOH UAA BOIHMBHM Hee, W BO3MOKHO, 9TO B OYCHb MAJHX YaCTHIAX
CTPYKTYpa KPHCTAJLINIECKOM DEIeTKH HAPYIHaeTcs N0 HAIPaBICHHUIO
K LEHTPYy. JTH ABJEHAS MOTYT IPUBECTH K OmuOKaM, COCTaBIAIONIAM
ot 10 mo 15% maa pasmepos gactur ot 1 g0 20 Mk, XoTA 3TH OmMEOKHU
MOTYyT OHTH CHWKEHH IIyTeM TPABJEHHSA NJIAaBHKOBON KHCHOTOH Hiu
¢ IOMOIMBI0 Kakoil-muGe 006paGoTKH mTepex HAYAJOM MCCIAeHOBaHMA.

Hugpepenyuarvnnii mepmureckuii anaius

HupdepernnanbEEl TePMHIECKHI METO[ C yCHEXOM IPHMEHSAETCH
[JIs aHAJAH3a IJIAH W MOKeT GHTH MCIONBb30BAH U JJIA ONPENEICHHS CBO-
GogHEOM ABYOKMCH KpPeMHHS B TOPHHIX Dopogax u meurE. Merop 3akiio-
yaercsd B HAarpPeBaHMM HEGOIBIIOT0 KOJIMIECTBA M3MEILYEHHOTO B IOPO-
mok semecTa npubamsareasnro o 1000° C ¢ perderpanueil sHmoTepMu-
YeCKAX H 9K30TepMudecKux dddexToB Ha BemecTBe. TeMmepaTyphl, Ipu
KOTODHX BO3HHKAKOT TemJoBHE 3peKTH, W MHTeHCHBHOCTH 3TUX 3Pder-
TOB BO MHOFMX MHHEPAJAX OTIMYAIOTCA APYT OT APYra, YTO M HO3BOJAET
PacIO3HABATh MAHEPAJIH B — IIPH COOTBETCTBYIOIUX YCIAOBHAX — OUpE-
HelATh KX KOJIWYEeCTBEHHOE COJeprKaHue.

Pazanuarie KpucramimuecKkme (OPMH ABYOKHCH KDEMHHsA HOKAa3HI-
BAIOT XapaKTepHbIe TeIIoBHe dPPeKTH NpH NAHHHX TeMIepaTypax.
Touxa mEBepcun KBapma 3aMerHa np® 573° C; 4eTKOCTh MaKCHMAJIbHOM
TeIJIOBOH BeJIWYNHBI, CONYTCTBYIOMEH WHBEPCHH KBapIa OT HHE3KOM [0
BBICOKOA TemmepaTypHO@l ¢OpPMH, M ee BOCIPOM3BOAUMOCTh OGOCHOBHI-
BAIOT IPENJIO/KeHNE MCIOAb30BATH KBAPI, B KadecTBe KaaubpaTopa ampa-
PaTypH A TepMudecKoro aHajusa. Ilosromy pamHHHI MeToj mpeacTa-
BJAseT OCOGHI HWHTEpeC IpPH OLPeJeJIeHAA KBapLa.

3HauaTenbHAST TYBCTBHTEIBHOCTH MOJKET OHTH JOCTHTHYTa MOAU(H-
KanuWeil anmmapaTypH M TeXHHYecKmX npuemoB. OJHAKO AJIA TOYHOTO
KOJIMYECTBEHHOI0 OIpefeleHAs HeoOXoquMbl NajlbHEHIINEe HCCIeoBa-
HUA, TAK KaK GHJIO YCTAHOBJIEHO, YTO HA MHTEHCUBHOCTH XaPAKTEPACTHKI
TePMHAYECKHX pPeaKmuii MEHepala MOTYT BIHATH M3MeHEHAA B pa3Mepax
9aCTHAN M COBEPIIEHCTBO WX KPHACTAJINIECKOH pemeTKH.

PETHCTPALIMA

Ilpo6u DrnuM OTGHpATCS, W3MEePAIOTCSA M HOABEPraoTci AaHAJIH3Y
I71A HOAydYeHHA JAaHHKIX, MMEIOMMX NPAKTHYECKOe 3HAUYeHHe, B 0Co0eH-
HOCTHA B OTHONIECHAY DPeyNpPEeKNAeHUsA JIeTOYHHX 3a00jieBaHEN BCIeq-
cTBHEe fleficTBus M. [losTOMY Ba)KHO, ITOGH MONYIeHHbIE AaHHLE COOT-
BETCTBOBAJIM CBOEMY HA3HAUYEeHHI0O M PETHCTPHPOBAJNCH B TaKoil gopme,
KoTopaa ofecmeuymBaer HamayTmee MX HCOOJH30BaHWe. Takde [MaHHEE
MOTYT, Hampumep, HOTPeGOBATHCA HAJdsL BHIACHEHHS TOTO, HACKOJIBKO
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ycioBuss paboTHl B 3a00e COOTBETCTBYOT JONYCTHUMBIM HODMAaM, JJist
IPe/ICTABJCHAA O TOM, KaKMe IPUHAMAINCh MEDPH ¥ Kakde GHIU JOCTHUT-
HYTH yJAyTMeHNd, WX JJAA BHACHCHHA COOTHOMEHHA MeX[y pacmpo-
CTpaHeHWeM IBUIH W 9aCcTOTo#i 3abosaeBaHmil.

B HeKOTODHX cTpaHAX KOJHYECTBO OTHEJHHEIX BOIPOCOB, BKJIIOYa-
€MHX B perucTpHpyeMEle MaTepHMaJh B OTHOmeHE® oT06opa mpol meuiiwm,
OYeHb BEJHUKO,  TpeOyeMble 0 HAM JaHHEIE PETHCTPUPYIOTCA B CTAHJApT-
HHx ¢opmax. Bo Bcex caywasax permcTpan@oHHAas 3aIUCh IO KaxKAO0H
npobe BrIOIAET B ce0f XapaKTePHCTHKY YCJIOBHH, B KOTOPHX OTGmpa-
Jachk mpo6Ga, JaHHKE 0 KOHIEHTPANHN NHJIY ¥ NPHMEBSBIIMXCA METOHAX
OLeHKU.

Hapsany ¢ ¢opmMamu, DpAMeHAEMBIMI JIA PETHCTPANMU €KeJHEBHOIO
orGopa upo6, cilefyeT MMEeTh CBOEr0 POfa PETHCTD, OTPAKAIOMME m3Me-
HEeHWs1 YCJHOBUIl 3aNBIEHHOCTH 33 IPOJOJIKHMTENbHHIN NepPHOJ BPEMEHH,
a €CJIM YCTaHABIMBAETCA B3aMMOCBA3b MEKAY STAMM yCIOBMAMHA H H3Me-
HEeHMAMH B OTHOIIEHWE 3360JIeBaeMOCTH, TO MOTPEOYIOTCA CPaBHATEILHEE
JaHHHE 32 09€Hb joarue nepmopn Bpemenu. HexoToprie dopmu mpenma-
8HAYEHH [IJIA 3alnceidl 0 HOBCeHEBHHX OOHYHHX mpoGoorGopax, Apyrue
HOCAT XapaKTepP MeCAYHEIX CYMMAapHHIX CBOJIOK JJIfi LieJeil PerucTpaiun.

BaskEEIM MOMEHTOM B HPAaKTHIECKOM MCIOJH30BAHHH OTIETOB O LPO-
BeJIeHUH OOHYHHIX 0TOOPOB NPOG ABIAETCA O3HAKOMICHME C HEMHE AHPEK-
IHA JAHHOTO TOPHOTO NPEAUDPUATHA M PYKOBOAAMUX PAGOTHAKOB HIAXThI
¥ UX peaknds Ha 3TH OTIETH. JTO O3HAKOMJIEHHE JOCTHTAeTCH Nyumie
BCEro IyTeM PacHpOCTPaHEHUA OTIETOB B BHAE OHADKYIAPOB, B KOTOPHIX
OOMKEO GHITH OCTABIEHO CBOOOJHOE MECTO IS BHECEHHs PYKOBOAAIIME
paboTHHKAMH MOMONHATENbHHX 3aMedaHHd, OTHOCAIIUXCHA K HeiNy, Ml
YKazaHWil, KacalomuXCA CYMECTBYIOMEX HAa padounx MecTaX YCIOBHMIA,
HJIN MEPOHNPHATHHE IO YIYWNEHWI0, KOTOPHE MOJKHH OHTH BHIIOJHEHH.



TIIABA XVII

OBYYEHUE M IIOJTOTOBKA KAJPOB

IlonynsapHE# N03yHTr raacur, 4ro (e30mACHOCTh 3aBHCHT OT Tpex
«E» (Engineering, Education and Enforcement) — or Texmuku, o6yue-
HHUA ¥ MeD OPUHYAUTEIHHOTO MOPAAKA. JTO MOKHO MPAMEHATHh U B OTHO-
IIeHAH HpeAyNpPe;KAeHAsA NhIeo6pasoBaHAsA M OXPAHH 3[0POBbA IIpH
OOJ3eMHHX pa3pafoTKax, IpOXogKa TYHHENEHA M Ha OTKPHITHX TOPHHX
paboTax. YcTaHOBIEHO, 9T0O B 3THX OTPACHAX NPOMHINLIEHHOCTH, Kak
H B APyTrEX, B MHEDPOKOM IiIaHe GOphOH 3a Ge30maCHOCTH U 3OPOBEHIE
YCIOBHA Ha IPOM3BOACTBE, YCIENMHOE IPOBEfleHHe NPOPHIAKTHIECKHX
MepONPHATHH B 3HAYATEIHLHON Mepe 3aBHCAT OT 3HAHEN, HTY3HA3Ma
B AMCOUIUIVHH BCEro IepCOHANa — OT YNPaBIAKIIEro 0 CIYyIARHOro
pabogero. BHIO Taxe yCTAHOBIEHO, UTO BOCHATAHWE B JIONAX BTHAX
KagecTB TpeGyeT IPHCTANBHOIO K cefe BHUMAHHAA; A KOCTH/KEHHNA TON
1eJas HeoOXOXEMH o06yueHre, HOArOTOBKA U mponaraafa. llox oGydennem
IOAPa3yMeBaeTCA HHCTPYKTAK, HONYIeHHAH B TOPHHX Y4eOHHX 3aBefie-
HAAX ® APYTAX MKOJaX; HOArOTOBKA IOHMMAETCA B IIMPOKOM CMEICIE
CI0Ba, KaK HOArOTOBKA B IPOMBINJIEHHOCTH, TOPHKX MKOJAX IIPH Ipes-
IpuATAAX ¥ B y4eGHHX 3a00AX WA Ha cOenHaJbHHX Kypcax. Ilpoma-
ragEfa OXBATHBAeT MHOKECTBO CHOCO00B mHPOpManmu @ CpeicTs y6e-
AIeHAA, B TOM 9mucle (UABME, GPOIIOPH, Ky pHAJH, MIAKATH, Gecems,
COpDeBHOBaHHE M NPHUCYKAEHHe HpPEMUi.

OTBercTBeHHOCTh 3a BHeApeHHe M 3PPeKTHBHOCTP MEPONPHATHH HO
TIpeAyupek/ieHHI0 NHIe00pa30BaHHA M NOAABIEHWI0 IHJIM JIGKAT HA
YOpaBJieHH® NDeNNPHUATHEM; CYMECTBeHHHM HIJS MOCTHKEHHS ycIexa
ABJsAETCH, ONHAKO, BCEMEPHOE COTPYAHMYIECTBO BCEX M KaKAOr0, BKIIO-
9aA a1060r0 pyKoBogsAmero paGoraaka ¥ paGodero B maxTe. Homearoi
meJbI0 ABIAETCSA CO3JaHHE YCIOBHHA, NPH KOTOPHX KK paGoTHHK
He TOJBKO 0CO3HAJN OH ONACHOCTH, KOTOpAas B YHCIE JPYTHX YTpOKaeT
¥ eMy, HO 4 3HAJ OH, KaKy10 POJIb IPEACTOUT eMy UIpaTth B 6ophGe ¢ BTOi
OIIACHOCTHI0 ¥ OXOTHO MCHOJNHAN OH €e B HOJHYI0 MEpPy CBOMX CIOCOG-
HOCTeH.

EcrecTBeHHO, 9TO XapaKTep MOATOTOBKM B PasHHIX CTPaHAX U B rop-
HHX paspaboTkax pasnmgHoro Tuma Oymer Memartscsi. Ho B oOmewm,
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0[{HaKo, OHa OyJeT IPOXOA¥UTH B TPeX aCHEKTaX: DO-IepPBhiX, HOATOTOBKA,
HeoOXoAMMasA [JiA aJAMMHACTPATHBHO-YIPABICHYECKNX KaJpPOB M BHIC-
IMero TEeXHWYECKOrO NepPCOHAaJa, NPEACTABJEHHEHX OOHYHO JIHOAMH,
AMEIOIMUME YHUBEPCHTETCKOe O0pasoBaHUE WJd OKOHYMBHIEMEA OQHULHA-
aJbHO IPH3HAHHHE TOPHHE yueOHHE 3aBeeHHA; BO-BTOPHX, IOATOTOBKA
I OpOYero NepcoHasa, BENOIHANNIEr0 JYHKOUA HAL30Pa, H JJIA PYKO-
BOAAIIAX PabOTHHKOB, KOTOPHE B CBOed Macce HPOXOXWIH 0Gydennme
HENOCPEJCTBEHHO HA IPOHM3BOJCTBE; HAKOHEI, IOATOTOBKA W IPONAaraHja,
KOTODHIE JO/KHEB OXBAaTHBATh BCEX HH3KO KBAMM(UIHPOBAHHHLIX M HPO-
gux paboumx, 3aHATHX B IHaxTaX X B CMeKHEX mnpodeccmax. Hapangy
C 9THUM Clle[yeT OPTaHU30BATh NOATOTOBKY AOCTATOYHO KBaJIAQHANEPOBAH-
HBIX CHOENMAJHCTOB JIJIA BHIIOJHEHNS HEOOXOAMMEX paboT B mOpAjKe
OpOBeieEMA KaMmaHuii mo Gopsbe ¢ IBUIBIO.

HOATOTOBKA PYKOBOAAMHUX PABOTHHKOB

Ilxoan u HHECTUTYTH, B CPepy AEATEIHHOCTH KOTOPHIX BXOZHAT IOJ-
TOTOBKA BHICHIMX DPYKOBOAAMEX KafAPOB, NOJKHH BKJIKYATH B yueOHEIi
ONaE pasfens, OTHOCAIMMECH K MEDONPHATAAM II0 HPENOTBPAINEHUIO
OELIe00Pa30BABMA B K BEHTWIANWY; KaK A3BECTHO, HHHE MHOTHE M3 HUX
yKe BKJIOYHIN JaHHEE NpPeAMeTH B IporpamMmy oGydenus. B merotoprx
caygadx, OfHAKO, CJeXyeT HOAYMAaTh O BO3MOKHOCTH IOAPOKOTO
OXBaTa 3TUX BOIPOCOB B HeJfAX 0oJiee NOAPOOGHOr0 O3HAKOMJIEHIS
C HEME ¥ NpujaHus uM Gosee BayKEOTO 3HadeHmsA. [lns manbmeiimeit mop-
TOTOBKYM B HEKOTODHX CTPaHAX OPraHM30BAHH KPATKOBPEMEHHHE KYPCHI
IJIA BHCIIAX PYKOBOAAIEX KajgpoB. B oxHo#t m3 crpanm Owmuim opramu-
30BaHE [ATUJHEBHHE KYPCH, B IpPOrpaMMy KOTODHX BXONWJIM
JeKOWW, [eMOHCTDAIEE ¥ NOoceleHEs OoabHMOH, gaboparopuun
B DIAXTH.

IlpegMeramum caymanusa OwUIH:

neUIeBsie 3a00JeBAaHAA B HCTOPHYECKOM ILIaHE H B MEIAIHHCKOM
acmexTe;

OpraHmsanusa W MeToAbl GOpbOH ¢ IEIBIO;

HW3MEPeHHAS NEUIY;

BIWAHUE WHJIA HA 3]0POBbHE;

OBIEBON PEXEM B PYJHAKAX M [IAXTaX.

Jas mpoumx pyKoBojgAmux KaapoB, o6Je9eHHHIX mpaBaMM HaA30pa,
B YHCJIO KOTOPHX BXOJAT 3aBefyImue TOPHEMY paboTaMud, HadadLHUKHA
y49acTKOB M JPYyrde Juna Ha HpuOIN3HTENHHO PABHHIX AOJKHOCTAX,
a TaKKe HAYaJAbHUKYM OpHraj Ha HOATOTOBHTENBLHHIX pafoTax, Gpurapg
Ha OPOXORKE IMaXTHHX CTBOJIOB M Ha APYrux paborax, IO XapakTepy
GIu3KUX K YKA3aHHHM Bhime, Tpefyercs HOATOTOBKA He HA CTONb BHICO-
KOM ypOBHE, HO ¢ Gosiee BHPaKEHHHIM OPAaKTHIECKNM yKIoHOM. [omxan
mPOBOXUTHCA Oecefist O MpUpofe NTHEBMOKOHWO3a, ONACHOCTH IBLUIHA
Boo0me U HCTOYHHUKAX ee o6pasoBanud. Jlo/mKeH OLITH OPraHU30BaH HPaK-
THYECKHH MOKA3 IPUMEHSEMEIX METOJI0B UO/aBJIeHNUSA OEUIM C TeM, 9TOGH
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BCe HMeIOIM@ecs yCTPOMCTBA CTAXH HOCTYNHRMA MOHUMAHNIO ¥ IPUMeHA-
Jgch WpaBEABHO. Yacro IPHXORUTCA BCTpeuarbed ¢ (aKTaMm SBHO
BHPa)KeHHOTO HEKeJaHHA HMCIOJb30BATH TO MJIW HHOE YCTPOHCTBO MM
BHIOOJHATH COOTBETCTBYIOIAE HHCTPYKOUM B CIydIasAx, KOIla OTCYTCTBHOE
AaHHOTO yCTpPOHCTBA HMiHM NpeHeOpeskeHWMe IPABMJIAMHA HWHCTPYKIHH He
BHIBHIBAET HEMEJJIEHHOIO BHIMMOr0 BpefHOro 3Pdexrta, B 0COOCHHOCTH
TOTZa, KOIZla MOKeT Kas3aThCHA, UTO HTH NpPAaBUIA MemalTr pabore mo
no6uge. Iloproroska pykoBomAammx paGOTHHKOB MNOJKHA o0ecmeddTh
He TOJBKO HX JHYHYI0 TOTOBHOCTH NPOBOJUTH MEDONPHATASA, HO H BHDA-
0oTath B HHX cnoco0GHOCTH y0eskgaTh APYrux B HeoOXOQHMOCTH TOTHO
BHIOJHATH JKAHHHE MEPONPHATHA.

IOATOTOBKA PABOYRX

B HexoTopmx crpaHax B mMHEpPOKOM Macmrabe paspaforaHE OpraHu-
3aI[MOHHKE MEPOLPHUATAS AJs MOATOTOBKE ropuopabouyux. K wmcay atmx
MepONpPHATHI MOKHO OTHECTH CO3[laHME LeHTDAJBHHX yIeOHHX 3aBepme-
HAA AnA o0ydeHnA ¥ MOATOTOBKH B KaJKIOM ropHopo0biBalomeM paiione,
OPraHE3aIyI0 MKOJX IPH OTJEeJbHHX FOPHHX HPEANPHATAAX, NOATOTOBKY
Ha y4e0HHX ydJacTKax HWad B 3a008X M HA KPATKOBPEMEHHHIX Kypcax
A JNUN pasnngHoil kBanupuramum. B yueGHBe NPOrpaMME  MOTYT
BRIIOYATHCA HMHCTPYKIMM IO IPEAOTBPAMIEHVI0 NHUIe00pa3oBaHus H
pofaBieHHi0 HEUIM. OJHAKO YacTO 3TH WIKOJH MIM KYPCH HOCTYIHEI
He IS BCeX NOA3eMHHX pafoudmx, ¥ B 3THX ciyyasx PaGOTHAKAM Baj-
30pa IPHXOJATCS CAMUM CIEeZUTH 32 TeM, YTOGH JIOfM HAYTHIACH HOHH-
MaTh OIACHOCTh, KOTOPOil OHM IO/[BEPTalOTCs, ¥ 03HAKOMUINCH CO CIIOCO-
0aM# yMEHBIICHHS HJIA YCTPAHEHHsS 3TOM OMACHOCTH.

Ofygenne paGouux OJKHO HPOXOAHTH HA OCHOBE TOYHHIX HAAaHHHIX
O CTeIeHH BO3MOKHOM OmacHOCTE M cmocofax cBefeHus ee J0 MUHEMYMa
HyTeM NPANMeHEHHA IpeAynpeuTeNbHEX (IPoPATaKTHIECKAX) MEPOIPHA-
tuit. Heo6xonuMo mupoKo pas3bsaCHATH CYNMIHOCTH STHX MepPONpHATHM,
9100 OHHM OHIIM MOBATH ¥ YTOOH 3HAYCHHE NHJIEYIABIHBAIOMMUX M JPY-
THX YCTPO#CTB OBUIO B JOJKHOH Mepe oueneHo. HemocraTtodno mpocrto
3aABATH, ITO HEOOXOMMO NPEJUPUHATE Te WA HHHE MAard, He HOACHAA
HajuaeKamuM oGpasoM, nodeMy 310 Heobxommmo. Cienyer oco6o moxaep-
KHBAaTh OTBETCTBEHHOCTh, KOTOPYI0 HeceT KajKAHi pabodmii mo oTHOmE-
HUIO K JPYTEM, €CIHd 3TO KacaeTCs CO3JaHAA YPe3MEePHON 3ambLIeH-
HOCTH.

IlpuraTHE MeTox 00ydYeHHA [QOJKEH YYATHBATh chenuduIecKme
0COOEHHOCTH Ka’KX0il JaHHON rpyNNs JHI, AJA KOTOPHX OH G pa3pa-
Gorar. BecbMa moie3HnIM MoO;KeT OWTH PacIpoCTpaHEHHE MIAIOCTPHPO-
BaHHHX 6pomiop ¥ sucTkoB. OOnYHOE COXEpsKaHMe HMX BKIOYAET B ceba
YKa3aHHS HA ONACHOCTh MHMKDPOCKOOWUECKHMX YaCTHI[ NHUIH, HPOHHKA-
JONIEX B JeTKAe, ONAaCHOCTHh CyXoro OypeHus, IpaBAIbHOE HCHOJIb30BAHHEE
BOJHI, DJIeMEHTapHHE CBeleHUA O NPOBETPUBAHAM H T. I

Boapmoe 3magenne mMeloT Tak:ke 0ecenl ¥ JIeKIUH, HPOBORMMEIE
B DIOPAAKe ycTaHOBUMBmIEWCA npakrdakd. OHA OpOBOAATCA HA YPOBHe,
COOTBETCTBYIOIIEM 3alpOCaM AayJAUTOPHHW; IpegMeTaMu coOece0BaHHM
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CIyaT Te ke BOIPOCH, KOTODHE H3JaraloTca B OGpomiopax; Do Mepe
BO3MOKHOCTH HMX clefyeT HJUIIOCTPMPOBATH C IOMONIHI0 AUAIO3MTHBOB
MM KODOTKOMETPa;KHHX TexHMYecKHX ¢mapMmoB. Decegsl H JekmmM He
IOJIKHEI GHTH CIHMIIKOM TPOAOJIKHTEABHHIMYU; HPU 3TOM CJIEeAYeT Hmpeny-
CMAaTPHBATH BPeMA JJIA BOIPOCOB M ob6cyxmenus. A cozmanus IauHbIX
KOHTAaKTOB MeKJYy BCeMH 3aMHTePECOBAHHHMH HAa JEKOEAX M Oecefax
’KeJIATeJIbHO HPHCYTCTBME PYKOBOASIMEX PaGOTHMKOB HAA30pa, HAYANb-
HHKOB YYaCTKOB H T. I

B orHOmennu BpeMeHBHIX Mau caydailHHX paGounx HUSKOK KBAIUPH-
KaIuu, 3aHATHX B NIAXTaX HJIK B eme GoJbmeM KOJUYECTBE HA IPOXOAKE
TYHHeJeHR M OTKPHITHX TOPHHIX paboTax, BOHPOC HOATOTOBKHM OCHOK-
HsAeTcA BBHAY HEIOCTOAHCTBA KaApOB, JACTO HE NOATOTOBIAEHHHX K YHO-
BJIETBOPERUIO cnenuduiecKux TpeOoBaHMIA JarnHOTO BHAa paboT, HHOrKA
HOCAIMX CE30HHHI XapaKrep, 4 COCTOANMMX 3a9acCTYI0 M3 JMI Pasiud-
HBHIX HaOWOHAJbHOCTEH M HMCOHTHBAIONMUX 3aTPYAHEHHsA B OTHONIEHHH
3HAHHUA A3LIKOB. JIMCTKY HW MIaKaThl, COCTABIEHHBIC Ha PA3HHX ABLIKAX,
MOTYT IIOMOYb B Jiejie 03HAKOMJIEHUs Pab0TNX ¢ MHCTPYKIMAMH IO Mpe-
OTBpameHnI0 HeJeoOpasoBaHdsa. Decefn mpegmournTenbHee HIPOBONUTH
¢ HeGOJbMEMU IPyNNaMH, ¢ HPUBJIeYCHNEM PYKOBOAAIMUX PabOTHMKOB,
9TOOH ¢ yYeToM MX JHIHOTO HOAX0Ja K eAy BO3OYAATH ¥ MOALEPKHUBATH
HHTEPEC K O0O0CY;KaeMHM BOIpOCaM.

IOATOTOBKA CHELHAJTHCTOB

B cocraBe mHKEHEPHO-TeXHMYECKOTO MEPCOHAJA NpenpuATH#A, BeLy-
mUX MoA3eMHEIe pa0OTH B KPYNHHX MacmTabax, He0OX0ouMO NPERYyCMOT-
PeTh MTAT CHEeNUaJIU3MPOBAHHLIX PabOTHHKOB Mo Gopble € WHUIBIO W
BEHTHIANMHA. JTa pabora, AJA BHIOIHEHAS KOTOPOi TpeGyoTca amma
¢ HAYYHOH ¥ WH;KeHePHO-TeXHWYEeCKOH NOXFOTOBKOM, a TakKe 3HAYH-
TeJIbHHIE KAAPH TE0JIOT0-Pa3BefOYHHX PAGOTHUKOB, SABIAETCHA BAXKHOI,
CYIEeCTBEeHHON COCTABHOM YacThI0 WPOBOAEMBIX KaMIaHuUil mo Gopnbe
¢ usibl0. B 3amaum, mopseskamue BBHINOJHEHWIO, BXOAUT Clejyiomee:

BHeZpEHWe B MAaXTe MePONPHUATHN IO DRJIENOAABIEHUI0 U O0yYeHHe
paGouux ocHOBHBIX mpodeccmit mpueMaM ACHOJIb30BAHNUA Pa3HOOOpPasHBIX
THIOB 000pyAOBaHUSA s GOpLOK ¢ MBLIBI0, HAOMIONEHNIO 82 HEM M IIOK-
Ilep)KaHmi0 ero B xopomeMm pa(oyeM COCTOSHHH;

0T60p o0 OHJIM B MaHHHIX OKPYKAIOMHUX YCAOBHAX, HMesA B BHIY
ompejiesieHNe KOHUEHTPAaUUil B3BENIEHHON MHJIU Ha BCeX paboydx ydacr-
Kax, omeHKa mpo0 B gaGopaTopum M BefeHHE ;KYPHAJIbHHIX B3amHCeR
0 TOJYyYeHHHX pesyJabTaTax;

CHCTEMAaTHIECKOE INpPECACTABICHHE AUPEKIHH IPeANPUATHA MNOSCHH-
TEJBHEIX 3ANHMCOK OTHOCHTENBHO NPEo0afalomUX YCIOBHH 3aNEIIEHHO-
cTH 1 3(PEeKTUBHOCTH HPHMEHSAEMHIX MeTOHOB 0OphOLl € HMBIIBIO.

PaGoune, KOTOpHE 3aHATH Ha MOJEBHX (re0JIoropasBefodHEX) pabo-
TaX ¥ KOTOPHE B H3BECTHOH Mepe [OJKHH OHITH O3HAKOMIEHH C YCIO-
BUAMYU Pa0OTH B HORA3EMHKX YCJHOBHAX, JOJKHBI HPOXOJUTH IOATOTOBKY
HeIIOCPEe/ICTBEHHO B maxTe. Boapineil 9acThi0 9TO OCYIIECTBIAETCA CAIAMEA
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HaXO[AIerocs TaM MEPCOHAJA, a MOBHIIEHNWEe HOATOTOBKA IPOH3BOAUTCA
IyTeM OpPTraEM3amud OCOOKX JEKDUHA HIH KypcoB o0ydeHHS, CO3/aBa-
€MHX IIPH OPOMHILIEHHHX 0a3ax MW B COOPY;KECTBE CO CIIeNUAIbLHBIMMU
TeXHAYECKUMHA YYMJIHAIIAMA U TIKOJaM#. B HeKOTOpHX cTpaHax IPOBO-
JATCA SK3aMeHH 0 JAHHHKM IPeMeTaM C Bhadeil CBUETENLCTB O NpH-
Oo0peTeHHHX 3HAHAAX — HA 3JEMEHTAPHOM WM TOBHIIEHHOM YPOBHE.

Cnepyer paspaboraTh HofApoGHHE ydeGHHE IPOrpaMMEl, OXBaThlBa-
OIHAe CIefyiomue IpPeMeTH:

a) 3HAKOMCTBO B 00mmXx 4eprax ¢ 3a60JeBaHMAMM ITHEBMOKOHHO30M,
BKJIOYadg MCTOPUYECKWH OYePK, NpPUYMHH U JMATHOCTHUKY;

6) mcroyHMKE DHUIEO0PAa30BAaHUA, COCTAB UM, ee QuanIecKue
CBOMCTBAa M OLACHOCTH, KOTOPYIO OHA IpeJCTaBIAET;

B) cmoco0bl MOJaBlieHAA MUK M CBA3AHHEIE ¢ DTHM OTJeJbHEE XapaK-
TePHHe MOMEHThi, BKJIIOYasl BONOCHAOKEHHE M WCIOJb30BAHWE BOJIH];

T) mpoBeTpUBaHHMe W NOJAaBJEeHHEe OHIH, ¢ 0COGmM yderoM pabor
B 3a00AX, IOArOTOBHTENBHHX BHPalOTKax, MeCTax HOTPY3KHM H NpPH
OTKaTKe;

A) ot6op mpo6 mEIE ¢ DOXPOOHON HHCTPYKOHUEHE OTHOCHTEJLHO NMPHU-
MEeHsAEeMBX MeTOMOB;

9) OHEHKa OBIJIM, BKIKYaA MOACYETHl HOJ MHKPOCKOIOOM HJM Apyrue
OpuMEeHsieMble MeTOXBI; MpeACTaBJIeHHe OTIeTOB U PErumcrpamusa pe3yib-
TaTOB IJA XPaHEHUS;

’K) PasJUYHEE CHOCOOH NMPOBETPHBAHNA TOPHHIX BHIPAOOTOK, METONK!
H3MepeHni, NOIb30BaHue NprOOPaMyu ¥ BHIIOJHEHEE HPOCTHX BHYHCIE-
HMii, UMEIOIAX OTHOmIEHHE K JaHHOK pabote;

3) KOHCTPYHPOBAHHE ¥ NPHMEHEHWE MAIMH, B KOTOPHX WCHOJb-
3yeTcA BOHA [JIS YHABIMBAHMA IEJIH, TAKHAX, KaKk OypuiabHbie u 0T0OMH-
Hble MOJIOTKH C OpoIeHHeM, BPyGoBre MaIIHMHEL ¢ NPOMHKIBKOiH, CHOCOOK
YIUIOTHEHHS IIPH HarHeTaHUM BOAK B IJIACT.

Jimma, KOTOpHM mopyuaeTcs NpOBefdeHHME OmepamHi, KOJKHH OHTH
K 3TOMY INIOArOTOBJEHH € YYE€TOM Pa3JHYHHIX CTOPOH npencro;mleﬁ
paboru. B HexkoTopmX ciy4asx, B YACTHOCTH B YrOJBHHX INAXTaXx,
JlelaeTcd pasnamude MEeXAY PpPyKoBogAmuMu paboramkamMu mo Gopnle
C NBUIBIO ¥ JIMAMHA, OTBETCTBEHHHMHE 3a 0T0Op mpob; B APYIrUX CIAyYasx
na6opaTOPHEE HCCIENOBAHUSA NPOBOAATCA B IEHTPAIA30BAHHOM HOPALKe
CHJIAMH CIeNMaJbHO IIOATOTOBJIEeHHKX KafApoB, TOTAA KaK Ha HeGoapmmnx
HpefUPHATHAX JHNA, oTOMpalomue NpPoOH, AOJKHH CAMH NPOBOJHUTH
JsabopaTopHHEe paGoTH M XABAaTh ONEHKY pe3yJbTATOB; B Fa30BHIX IIaX-
TaxX B KPyr o0A3aHHOCTE! 3aBeAylOIUX BeHTHWJIANWEH BXogmT Halmiome-
HEe 32 BhijieJieHNeM MeTaHa M NPHHATHE MeD IPeXOCTOPOKHOCTH IPOTHB
CBA3aHHOH ¢ HEM ODACHOCTH, IPWYEM B 3TOM clydae gamHas pabora
Mos;keT OHTB OTAENeHa OT MepompuATHil Ho Gopsbe ¢ muabw. MecTHEe
YCJIOBHA ABATCA pemalomuM akToOpPOM IPH onpefieIeHdd CTPYKTYPHL OT-
JeJbHHX TOApasfelNeHnii u [oJM Y9acTAA KayKHoro M3 HHX B 00meM
nene.

B mociesnee BpeMsi HaOdmojajcA 3aMeTHH# mporpecc B 00JacTH
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OPUMEHOHHUA TEXHAKH B COPHOM flejie X IPU OPOXOJKe TyHHEJIeH, HprIeM
KayKAas CTafusd PA3SBHTHA OTIAMYAJNACH BHEIpeHMeM HOBHX METOHOB H
3aMeHOH pyYHOro TpyAa MAIIZHAMH. JTO HPHMBEJO K Goibmedl KOHNEH-
Tpanu® paGoT, Gosiee GHICTPOMY MCTOIEHMIO 3aHACOB IOJE3HKHX MCKOIa-
eMHX B GoJiee BRICOKAM CKOPOCTAM HPOXOJKEA TyHHeJeHd W FOPHHX BHIpa-
GOTOK, co3gaBasg HEOOXOQUMOCTh HOpUMeHeHHAS Ooxee 3PPEKTHBHEIX
MeTOOB HEUIeyiaaBiIuBaHUA. Tpebyerca eme Oolee cHemmaImsu-
poBaHHAA HNOATOTOBKA IO BCEM OTAEIBHEIM BHJaM pabovero KOMILIEKCA.
B 3THX yCiOBHAX He JOMKHO BCTPETHTHCHA 3aTPYAHEHHN A BEJIIOYCHUS
B HOATOTOBKY CIEOUAJHCTOB IO Gopble ¢ HBIBI0 ¥ IPOGYKIEHUIO
9yBCTBA OTBETCTBEHHOCTHA CpefA BCEX, KOMY NDPHXOJHUTCA CTAJIKH-
BaThCA C ONACHHIM [eACTBHEM IIBLIH,



IIPHIOEHH A

IPUJIOKEHHE 1

MeTon rayGoroit sgeiixs A MOACUETA JACTHL B MIAXTHRIX BOKAX

MeTop mopcuera, ONECAHHHE B HACTOANeM MPHJIOKEHHH !, TpeGyer IpAMEHEHHAS
ray6oroit sUeHKA, 3aNOJHCHHOX HpPEfCTABHTENLEOA MHode# HpoOH ¢ AoGaBiIeEHEeM
KHACJOTH, H MOCAEXYIOMEr0 HCCAeXOBAHUA IOJ MHKDOCKOIOM B 3aTEMHEHHOM IIOJIO.,
Ilogcuer YacTHN B OCHOBHOH mpo0e IpOM3BONHTCA 3aTeM ¢ HPHAMEHEHHEM COOTBET-
cTByIOmero xoddpdrumenta yMHOKEHMSA.

THD sAs9eHKH

PexoMeRyeMoe yBemIeHRe NOMKHO OHTh mopanka 150; xoTa B mOACYET BOMAYT
yriepog ® ApYTHe BellecTBa, He COfepKamEe CBOOOAHON [BYOKHCH KDEeMHHs], He
PacTBOpPUMEE B KHCJIO0TE, NOJYICHEHE Pe3yAbTAaTH MOIYT HOCAYKHTh HPAKTAICCKEM
PYKOBOUCTBOM [JIfi ONpeHeNeENs TUCTOTH BOJHL.

HecmoTpsa Ha TO, YT0 peroMeHKyercsa rayfokasa adeiika Tana CemueBHK-Pagrep,
MOIYyT NPHMEHATHCA JI00HE KACIOTOCTONMKHE CUYETHHE AYedKH A MCCACAOBAHUIE
1Of MHAKDPOCKOIOM NpH YCJIOBAHM, YTO HM3BECTHA IIy0WHA BMeI[aeMOd HMW BOJE.
HamnGonee mogxogAmAMA BEYTPEHHHMH pasMepaMu sAdeWkm GyayT: jmmHa 50 xx,
meprEa 20 xm B rayGmma 1 mm.

Hopgroroska mpo6W gAasg DOACIETA

K npo6e mymao £06aBETL 5%-HOH CONAROR KHCIOTH C TEM, YTOOH PacTBOPHTH
HEKOTOPO€e KOAKIECTBO BEIIECTBA, HE COAEP:KAero CBOGOXHON JABYOKWCH KPEeMHHS,
KOTOpOE B IPOTHBHOM CIIydae MOKeT BOUTH B pe3yabTaTH Hojcdera. B aToi cBA3H
CAEfyeT OTMETHTh, YTO0 HEKOTODHE INaXTHEE BOJK Cojep/KaT 3HaYMTeJbHHE KOJH-
YeCcTBa jKeye3a W IIIAHO3EMAa; IPpH OTCTAMBAHAMA OHH MOIYT OTAOKHATECA KAK TFHADO-
OKACH, KOTOPHE IOJHOCTHI0 He pacrBopanTcsa. Ilosromy moacieTH B mpobax m3
TAKAX BOJ| PeKOMeHAYeTCA HPOA3BOANTH IO BO3MOKHOCTH GHCTpee mociae Mx 0TGopa.

OrofpamHEe NPOGH MOTYT COfiepP;KaTh MEHSIOMEeecs KONAYECTBO 9ACTHI; T H3
HAX, KOTOPHE IPECTABJCHH BHCOKMMH KOHLOEHTDANWAMH, AOKHN OHTH B H3BECT-
BOd Mepe pa30aBileHH Ilepey; BaJalXoM IOfCYeTa.

a) IIpo6r, ne mpebyrwwue paszbassenus

ByThuas, copepxanyio upo6y, 3HeprAYHO BCTPAXABAIT H BIABaT 95 cu® maxT-
HO#A BOJH B W3MEPATENBHHA NUAMHAD eMrocTbio 100 cx?; mo0aBisAloT 5 ca® CONAHOM
KHCIOTH B CMeMIABAIOT €€ ¢ BOZOH IyTeM B3GaiTHBAaHAA KHAKOCTH B ¢ocyAe. IlpoGe

1 Merog rayGoKo# A9edKA AJAA NofcYeTa YACTHN B INAXTBHX BOJAX, NpHEMe-
HAeMHU Ha pygEuKkax BHETBaTepcpeEma, omMcaH B CTaThe «XapaKTepHCTHKA COAep-
JKAHMA IHAA B PYTHAYHOM BO3AyXe WM oXAaXkganmas cuocobmoctsy (Horammec6ypr,
TpaHcBaaabCKOe TOpPHOPYAHOe YyHpasaerme, 1947).
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JAIOT OTCTOATHCA B TeueH:Ae 15 mun, HOCHE 9ero ee BHOBb B30AJITHBAOT B HEMEJICHHO
BRIIMBAIOT B AYeHKY, IIOKA MALKOCTH He MOJLETCA dYepe3 Kpail. 3aTeM Ha BEpXHIOW
9acTh AYCHKA HAKIAAHBAIOT HOKPOBHOE CTEKIO H OCTOPOKHO HafaBIWBAIOT, ITOOH
BHITECHHTh HM3INAMHBION KEIKOCTH, KOTOPYIO 3aTéM HY)KHO YAAJIHTh ¢ HAPY/KHOM
QACTH AICHKH.

©6) IOpobu, mpebyowue pasbasseHus

HamaywymeM pasCaBieHAeM MOYKHO CYHTATh TaKOe, B PE3YALTATe KOTOPOTO
CO3HAaeTCA BO3MOMKHOCTDH HOACIeTa OKONO0 10-—12 gacTdn B KaKAO0H CIETHOH CEKIHH.

Byranas, comepskamyio mnpo6y, SHEPTAYHO BCTPAXHBAKT M YaCTh JKAXKOCTH
HANUBAXT B MEH3YPKY eMKOCThI0 100 cu® B cCOOTBETCTBHEM CO CTENEHBIO TpefyeMoro
pas0aBIenNs, KOTOPaA MOKET BRpasKaThcA 3HadeHUsMu oT 0 o 20 B 3asmcHMoOCTH
OT KOHIeHTpamuw Yactur B nOpobe. K Helt fo6aBasior 5 cu® CONAHOR KMCIOTH H CO-
Aep:xaMoe pasbasiasiorT Ao 100 cu® myTeM HanoOJHEHUs COCYHAA THCTOH JUCTHIIHPO-
BaHHOH BoAoi. Tak, Hampmmep, ecid GyAeT mokasamo pasbasierwme 1 : 5, B cocyn
HaamBalT 20 cx® OpoGH, KoGaBAAIT 5 cu® KHCIOTH H JOBOJAT oOmIUA 00heM KAN-
xoctH fo 100 cx3 mobaBnemmem AACTEANAPOBAHHOM BOAH. TaxuM o0pasoM, B KO-
HeYHOM c9eTe mpoba Oymer comepkath 5% KACAOTH NpH pasdaBicHAW, PaBHOM
20 ; 100, mam 1 : 5.

Oan pasGasmenmit Gomee, wem 1 : 5, IPHMEHATCA NWAMHAPHYECKEE COCYAH
Gonpmeit emxoctH, BMematomme 200 mam 500 cxd.

Ilocne pasGaBiaeHAs CMech B COCYRE B3GAJNTHIBAIOT, W eif AT OTCTOATHCA B Te-
geane 15 muw. Ilocxe aTOrO Ccomep;EmMoe cocyda BHOBb B30AadTHBAOT, H fUeHKa
HANIONHSETCA, KAaK YKa3aHO B IIYHKTE «ay.

MepH ODpefOCTOPORHOCTHE OHepejJ DOXCIETOM

Hepen mavamoM mopcuera BepXHAA YacTh M AHO AYEHKR HYXHO IIPOTEPETh
KYCKOM JHbHAHOM TKaHW JJIA YAAJIeHAS MYTHOH IUIEHKH, 00pa3oBaBmeics BCIeCTBHE
HCIapeHHs H3JWHIHEH KUAKOCTH; B NPOTHBHOM CIydae pe3yJbTaTH HoJcYera B 3a-
TeMHEHHOM IOJIe MOTYT OHTbH Cephe3HO HMCKAKEeHH.

Heo0x0auM0 HepHOWMYECKH KOHTDOJAMPOBATH COfEP’KaHME YaCTHI} B COJAHOM
KHCIOTe M RUCTHIHDOBAHHOM BOAE, 4TOOH HA30e;KaTh BO3MOKHEIX HOTPENIHOCTCH,
CBABAHHHX C JITEMH MCTOUHHMKAMH.

XapakTepHcTHKAa MHKpPpOCKoODNA

IHopcaer mpom3BoguTCA B 3aTEMHEHHOM II0je; IpAMeHAeMHe TeXHHYCCKHE
HpHeMH MHEKDPOCKOIMYECKOTO HCCICAOBAHHA B OCHOBHOM Te 3Ke, 9r0 H mpm pabore
€  KOBHMETpOM:

OKYJAP KOMIGHCAmMOHHHE (X 15);

00beKTAB — 16 xx aHAXpOMATHYEGCKHil; IMCIOBAjA anepTypa He MeHee aeM 0,25;

KOHJEHCOp — 9HCIOBasi omeprypa AGOe 1,2;

nmadpparmMa KOHHeHCOpa 9 mx mIm Hamojlee IOXXONAIIASA;

CeTKa HHTell B OKyJdsApe, HAaHECeHHAs KBajpaTaMd,

CTAHJAPTHH MeXaHHYeCKH# NPeAMETHHH CTOJHK.

Mosxer GuTh HCIONB30BAHA CETKA HATEH TaKad, KAKasd HPEMEHAETCA HpH padore
¢ KOHHMETDOM; KBafpaTHl, HAHeCEHHHE HA CeTKe, IPHMEHSIOTCA NPHE NOACYETaxX
B rayGoxoil saeiire. Kaxxymmitca pasmMep KBaJpaToB Ha ceTKe KOJUKEH OHTH H3MepeH;
JnA 3TOr0 HeoOXommM OKyaApHHE MmEKpomerp. CTOpoHa KBajpaTa COCTABISET
o6EraEO0 40 ME.

IlonomenHEe KOoOHZeHCODpA

fAdeitka wKaafileTcA Ha IPeMETHHU CTOJAK, H MAKpockoHm ¢oxycmpyercx Ha
[EHO sueliKA. 3aTeM HY)KHO OTpPeryJadmpoBaTh KOHIEHCOP TaK, dTOOH 9JacCTHLH Ha
AHe A9eHKA BRIABIAIMCH ¢ MAKCHMANBLHOH CTENEHBIO APKOCTH.

294



Homcuer

ITopcaer npoH3BOANTCSA IO NATH PAa3NAIHKM CERIWNAM fAYeliKE. OCHYHO NpHHE-
MaeTcs, YT0 OfHA CUETHAA COKHMA COCTOMT H3 UeTHPEX CMEKHEIX KBajparoB. Ha
puc. 132 m300pakeHN TOJNOKEEHA CYETHHX CEKIHH.

CHauasa IOOCYMTHBAKIT BCe TaCTHOH, BUAUMLE HA fHE AYCHKHE B OJHOH CEKIWH.
3aTeM MOACYMTHBAIT YACTHOH, HAXONAIMUWECS: BO B3BeCH B TOH jKe CeKnud, IpH
MeJJIEHHOM IlepeMeleHMH Bpamalomeiica TAAB3H [0 HEKHEH 49acTHm HOKPOBHOTO
CTeKNa ¢ cobOamAeHNeM OCTOPOKBOCTH, YTOOH He HONAJdA B HOACIET NefeKTH HA

3 . @
a B g

e JfIMM =

J0mm

2 J

Puc. 132. Ionomenne cekumit AdA NMOACIETA B TAYOOKOH mueiike:

1 — BepXHAA 49aCrb IMOKPOBHOrO CTeKja; 2 — JIHO AdeliKE; 3 — HWMXHAA 49acTh
MIOKPOBEOI'O CTEKJA

MOKpoBHOM cTerae. CymMa mopcuera Ha fAHe AYeHKH IVIIOC KONHIECTBO JACTHI[ BO
B3BECH [AI0T OOMYyI CyMMy IOfcCYera AAA OXHO# cexmumu. OCTalbHEeE YETHPe CeK-
NHA NOACYATHBAITCA TAKAM >Ke 006pasoM.

Bununcnende pe3ayJIbTaToOB
a} Onpedeacrue rosPuyuenma ymHoMeHUR

IIpauEMas OAHY CEKIMIO — HA OCHOBAHWNH H3MEDEHHS MHUKDPOMETPOM — 33
KBaZpaT ¢ pasmepamm cTopoE 80 xx M rayOuuy sdedxm paBHOH 1 um m 1 murx=

= 1000 MM, HAXOWM, YTO 00beM mpoOH, NOACYATAHHHA B OXHONH cexnum, coO-
cTaBaAeT

80 80 ., __ 6400 .5
1000 1000 1000 000
H B IATH CEKNHAX
6400 4
5= MM3;

1000000 ° 125
1 cu® = 1000 muxd.

IToasTomy wxoadpdmnment ymmoxemHs Gyner

1000125 __ 44 9.
4
O06mumit mofcYeT mO BCeM NATH CEeKOMAM AYeMKA, YMHO)KeHHWHA Ha 31 250,
AacT, TakEM o6pa3oM, KoamdecTBo YacTHl Ha 1 cx® OpoGH, HaxoxAmeicsa B AdelKe.
OpEaKo, IOCKOJALKY TOYHOCTh JAHHOTO MeTOoja OTpaHMYeHa, LOfcIeT OOKYHO
IPHBOAAT K HEIOMY 9YucJy, B MAIaAoHax uacTur Ha 1 cx3. OOHuHO 3Ty mmEOpY
HAXOJAT AJAA pasCaBieHHOM B sueiixe mpOGH IyTeM AeJeHAA 00IMIEro IOACYeTa O
OATH CEKOuAM
1000000

31250 32-

295



MuosxpTens 32, oTpakaomuil pe3yasTaT B MEIIMOHAX dacTal Ha 1 cau3, Momxer
OHTH HCHOJEB30BAH TOJHKO IPH YKABAHHHIX BHINE PasMepax KBafpaToOB CETKHA H TaAY-
6mEe Aveiixd. MHEOKETENb AJIA KOKAOTO OTAENBHOrO Caydas cleqyeT TOJIbKO BEITHC-
JATH TOCKe OIpefeNeHHS KajKymerocs pasMepa KBajpaTOB CETKH.

6) Yuem pasbasaerus

1. Paz6aBnensnme XACHOTOHA 5%-Hoe pasbasienwe KHACHOTOMH
YIATHBAETCA ITyTeM YMHOKeHMs BHINEYKa3aHHOIO peayibrata Ha 100/95; maopmmep,
€CJIA MOACYET HO TATH CeRmaaM cocTtasiser 112, Torma

112 100
32 95
2. Pasf6asaxenne BOJOJX M KHCJOTO . PasbaBlieHEe KHCIOTOMR
OTAEJBHO HE YYHATHIBAETCA, TaK KAK OHO BKIMYaeTca B pasfaBieHme BONOM.
O7rcrona pesyabTaT, YMHOKEHHEIH HA BeJARMYMHEY pas6aBieHns, [JaeT MCKOMKIi
Pe3yABTAT MJS MCXOMHOH WpOOH; HAOpPHMEp, ecAE DOACYeT HO MATH CeK-
nmEaM paer 112, kak Bumre, H ecad mpoGa Guisa pasfaBieHa B [jecAaTh pa3, pesyabTaT
OygeT cheRyomuii:
112

35" 10==235 000 000 wactmm Ha { cM3 MCXOXHOA LPOOEL

Onpenenenne JaCTHLD OO0 KPYOHOCTH

I'paEynOMeTpUYeCKHMH AHAJIA3 YaCTHL B 3aTOMHEHHOM IIOJE JaeT HeyJ0BAETBO-
PATEABHHE pE3YJBTATH H NOTOMY He PEKOMEHAYETCA.

=3 700000 gacTEy, Ha { cM3 WNCXORHOA DPOOH .

OymcTKa ATeex

ITocne mopcuera aAdeiika NomxHa ONTH DPOMETA HOJ BOAOIPOBOAOM ¥ HACYXO
BHTepTa. BHYTpH sveifka MoJKHA OHTH TIIATENLHC HPOTEPTa CYXOH TPANKOH W3
JbHAHOH THKAHH BHICOKOTO KadecTBa. JJA yAajeBRHA OYNIHHOK M T. ., 0cO0eHHO
M3 YII0B, MOKHO HOJb30BATHCA IETKOM H3 BepOiaioskedl IIEpCTH; DOCHE OTACTKII
AYeHKy IOMeINA0T B CTEeKIAHHYI0 9YaIIKy ¢ KPHIDKOH# M XpaHAT RO CIEeAYIOImEro
ymorpebnenns.

NPRJOKEHUE 2

Hemmranaa OYpRABHBIX MOJOTKOB

B 1955 r. Ha opHOM H3 Bacegaumili MeAYHapOAHOTO OHOPO TPyRAa BKCIEPTaMH
GHIJIO PeKOMEH/IOBAHO BKJIIOYEHHE YCTPOMCTBA [JIA LpeLylpeskieHH: OrIIeoGpasopa-
HAA BJIN OO/ABJICHWSA IEUTA B KOHCTPYKIOHIO MAaIIMH B 000PYAOBAHHS, KOTODHE BHI-
8HBalT 00pa30oBaHEe MIH PacCeMBAHAE NEUIM BO BPEeMA X KCIIYATALAH, H YTOGH
TaKHe YCTPOACTBA IPOXOAMIM MCHHTAHHES B KOMHETEHTHHIX Y4PEKNCHHAAX C LEIBI0
OpOBEPKA HX COOTBETCTBHA NPEeAbABIAEMEM TpeGoBaHMAM M HX H{HPexTHBHOCTH.
HcnuTanwe nneoGpasyromero oGOpyZOBAHHS ABAAETCH NepBedmei HeOOXogEMO-
CTHI0; B HEKOTODHIX CTPAaHAX K SKCIUIYATATHA JOOYCKAGTCA TONBKO 0GOpyHOBaHHEE,
upomesiiee HCONTaHWe. B HacTOAMEM NPHJIOKEHAM OIHCHBAIICA OpPraHH3amEsA
¥ MPOBeficHHEe MCIHTAHAA (YPHMILHKX MOJOTKOB H Apyroro oGopymosamas B IO:HO-
Adpmranckoit PecnyGamxe, Amrmam B Coegamensnix Ilratax AMepHEKH.

10:kH0-Apprrancran Pecnybaaka

Hamepa pad mcomrammii! maxofurca B 3afoe ¢Tapoi HOACOTOBHATENBHOH BH-
paborkm pasmepaMd 3 X 3 x, DPOUAECHHOHR BO BMEMAIAX HOPOAAX ONHOPOXHOIO

L K. I'. B =g a. «Accaeposannsa npoGireMu nxA B HayuyHo-ACCAEH0BATEIbCKOM
NEeHTpe N0 B3y4eHMI0 MHeBMOKOHHO3a». JKypHax ofmecrtBa pyIHHYHON BeHTAJIAEH
I0xmoit Adppuxm (MorammecGypr), 1957, N 8, cTp. 155—156.
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cocraBa (mo anmae xamepw). Hamepa nerxo mocrymaa ¢o CTOpOHH HaXO[If-
meroca uoOAM30CTM maxTHOTO crBoda. Kamepa waofpamena cxemaTHIHO
Ha puc. 133. B 48 & or 3afoa GHIa coOpY)KeHa [epeBAHHAS BO3JyXOHEIpPO-
HALaeMas OepeMHYKa DNomepeK BHpPaGOTKE, [ABeps B HepeMHYKe OTKPHBAaeT
AOCTYH B HCIHTATENLHYI0 KaMepy. CBeKHM BXOAANMMHA BO3AYX IOLAETCA OT IJaBHOMH
BeHATIUIAEOHHOA CTPYA ¥ HATHETAEeTCA IIo

craBy Tpy0 muamerpoM 56 cm BEeHTHIATOPOM 1
C DJEKTPONPUBOOM; HA BHXONE W3 BEHTHIA- .
OMOHENX TPY0 BO3YX OUMmaeTcs, IPOXOXA D —— .
uepe3 pykaBHR#E ¢miabTp. Bosgyx ma Tpybo- % y Y 2
pOBOJA BHIXOZAT Ha paccroAmma 1 x oOT % B 5
3a0os1 menmITaTeNbHOR KaMepH, mociae mpo- o A ! %
BETPUBAHHSA KOTOPOH OH YHAJNAETCA depes > | 5
OKHO pasMmepoM oxoxo 0,4 x2, yerpoenHO8 % BB T D15
B mepembiuxe. KoumyecTso BO3fyxa, HOCTY- 93 . 2
DAlMero s NPOBETPHBAHAA MCIHITATENBbs 2 %
HOH KaMepH, MOKHO peryJjupoBaTh Jpoc- % 2
CeNBLHOM 3aCHOHKOHM, MOMEMEeHHOH Ha BXxone 2 rere 2 P
BO3jyxa B TpybompoBo. O6beM BO3pyxa M3- % ¥ 2
Mepsercsa ¢ IOMOIBbI0 TAAGpPArMHE B BO3AYXO- 2 il £
npoBofie, NoIHepeK KOTOPOH yCTaHABINBAaeTCH 2 5 , 17
napadMHOBHIA MEKPOMAaHOMETP, Kaau(GpOBaH- % HiHTE:
HH faa 3aMepa BO3EymHOro moroxa. Pax- A——P 99 ‘ 2
THYeCcKEi 00beM BO3IyXa, HPOXOAAmMEro yeped (g ; 3
KaMepy BO BpeMdA HCHHTaHHI, IOJIyJaloT % >
OyTeM CIO/KeHHA o0beMa BXOAAIMEr0 BO3- % D> 11
AyxXa B cBOOORHOTO o0BbeMa CIKATOTO BO3- «
Ayxa, HCHOJb3yeMoro upm pa6ore Gypmiab- < BESTRASTINIISIIS
HOTO MOJOTKa. 3

Hopsepraomuiica HCOWTARAK OYpPHJIb-
HHH MOJOTOK YCTAHABJAWBAETCA HA KOJOHKE; %
yCHAHE TOAAYA OCYIIECTBIACTCSH IHEBMa-
THYeCKEM JBHrareieM. DBypemme mmypos 3

OpOH3BOAATCA B OOKOBHIX CTeHKax KXa-
MepH.

B cucremMe mopaum kK GypHABHOA Mamid-
HE BO3AYX H BOJla IPOXOJAT Yepe3 peryiaHpo-
BOUHHE KJIANAHH KOETDOJS ABHMOHHAS, KO-
TopHe ofecneunBaT MONAEP/RAHES YCTOHIH-
BOrO MaBJeHHs 33JaHHOH BeJMYBHH B Ipe-
meaax 0,07 sl'/cu?; daxrEgeckme Beawaumpmm FPBco. 133. Hamepa paa Gypemms
ABBACHES CYHTHBAOTCA ¢ MAHOMETPOM. IIo- 7 repmonpemmmaratop UPH BIIyCKe BOB-

CTYIUIOHEe BO3Ayxa K GypmabHOMY arperary ﬁgfla; 2_—4 5?[;?1‘;1::1‘ I:amlma; 3 —
HaMepseTcA ¢ IIOMOMBIO pacxofiomepa. B cm- [ M‘;’;";;vem; P mn""m‘;"’;‘%n‘g‘eﬁ;‘:

creMy cHa0MKEHMA CHATHM BO3LYXOM BKIIO-  ratopa; 6 — HePeMHNMKA; 7 - MOZa¥a
9aeTCA BCIOOMOTATeNBHHH KOMIPECCOpP, KO-  CHATOrO BOBAYXA; & — CTPYA CBEMKETrO
TOpuE B caydae HajoGHOCTH oGecmednBaer 333’#:’:32&0%7:“33?&‘3533‘1’)%’53;&?‘ -
co3aHae BRICOKHX JNBJICHHH BO3yXa. BCOMOraTeJIbHKR KoMIpeccop; I2 — mo-
CxarTHii BO3AyX, HCIOIB3YEMH AXA paGoTH. na'ig «rpnagolii» BOIH; 13 —— HOAAdA «TH-
GYPEIBHOTO ~ MONOTKa, WpPeBAPMTENBHO  {TOM BOMH I prg?‘”}’;“:“&,;;fnweﬁfﬁ
oYmaercsA B d)m.x'yrpax; KaK HOKa3aJ| HCIH- PYKaBHHI (mIbTD

YaHHA, BeIMIHHOM COJlep/KaHAA B HeM NHJIH

MOKHO mpeHeGpeds.

Il BomOCHAGKEHHA MMEIOTCA [BA HCTOYHHKA, MCHONb3YeMHX B COOTBETCTBHI
¢ TpeboBaHWsMu: «TIHCTaA BOZA», T. €. BOAA, He OHBmas B ynorpebienmd, OpPOXo-
RAmaA dYepes pacOpefeAHTENbHYI CeTh IMAaXTHOrO BOAOCHAOeHMs, ¥ ¢rpA3HAA
BOfa», T. €. BoAa, YyKe MCHOJNL30OBaHHAA B IaxTe, ¢ IOCAeLyiOmeH OTKa4YKOd ee
BHOBL Ha JHEBHYI0 HoOBepXHoCTh. Cofep:KaHue B DToH BoJe TBePIWX YACTHI[ BO
B3BeIIeHHOM COCTOAHEHM M PAacCTBODEHHHX CoJiell MeHseTcs, U BO BpeMS Kamgoro
HMCOHTAHAA HeNpPepHBHO OTONPAIOTCA NPOON HPHMEHseMOH BOJAH DyTeM KameJbHOR
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IOJAYH, BKIIOYEHHOH B CHCTeMY BOnoCcHAaG:eHua. TBepAue YaCTHOL B B3BeCH B pPac-
TBOpPEe MOKHO HM3MEpPHATH PASIWIHKMHA CIIOCO0aMu.

HonmgecTBO BOAE, pacHEIAeMOe KAKAHM OYPHIBPHHM MOJOTKOM BO BpeMs
Ka)KAOr0 WCOKTAHASA, OIpefeifeTcA IyTeM M3MepeHHA abGCONIOTHOH BIAKHOCTH
BO3JYyXa, BHXOAAMEr0 W3 HWCURITATIbHOM KaMepH HeIOCPEACTBERHO IePef HadajoM
OypeEna, ® HocleAyOMeroc H3MepeHHA BO BpeMs Hpom3BoAcTBA (ypoBHX palort.
ITosHmenRe BIAaKHOCTH (B rpaHax Ha KyOmdUecKmH MeTp BO3myxa) mpeoOpasyercsa
B (aKTEIecKoe HCIAapeHAe BOAH (B rpaHaX B MHHYTY) OyTeM YMHOMKEHHS Ha PAcXof,
NPOXOJAMIETO 4Yepe3 KaMmepy BO3LyXA.

Jo m3Meperys KOHIEHTPANAA NLUIM B CTPYe BXO[AIIErO BO3AYXA B KOHI[E 3a-
00 KaMepH HCHOIb3YIOT TOJIBKO OJWH TepMONPENUIMTATOP; KOHIEHTPALHWA HHJIHA
3uech Bcerfa He3HaUuTeNbHA, mopsaka 20 wacthrm Ha 1 cmd.

Tpn TepMOOpPEUHNATATOPA YCTAHABIHBAIOTCA HA HOJKE Y OKOIIKA B IePeMEIYKe,
¥ depe3 HMAX UPOXOAHAT BO3AYX, VAAJdAEMH H3 HCOHTATENbHON KaMepH. OQOHYHO
Habaiofaercs XOpPOmAas CXOM¥MOCTh TPeX MONYYAEMHX pPe3yJbTATOB, CpefHee 3Hade-
HHMe KOTOpPHX NPHHAMAETCS 34 BEINYAHY KOBIOEHTPAIWH NHJX B 0TPaGOTAHEOM
Bo3gyxe. 3 3TOH BeaMuymHHK (KOTOpast A0 OOpaGOTKH KMCIOTOM OGBIIHO COCTABIACT
or 200 po 300 wacTmm Ha 1 cu®) BHUYNMTAeTCH KOHLEHTPAIHA OHJAH BO BXOAAIIEM
BO3[IyXe ¥ B Pe3yAbTaT BHOCATCA BONPABKA, YIATHBAIOMAA CTAHAAPTHYI0 BeIHIHAY
o0beMa BO3yXa, MPOXOAAMEro Yepe3 KaMmepy, mopagxa oxono 0,5 x3/cex. Maxra-
JecKasi BeJHUAHA pacxofa BO3Ayxa, KOTOPYH0 CYATAOT HPAKTHIECKHA Haubojee
HOAXOAAmeHr, cocraBiasger OKoI0 1,5 a3/cex. CoemmansAnle ONHTH IOKAa3aldH, 4YTO
pesyabTaThl MOTYT OHThL OPHBefeHH K pacxofy 0,5 x3/cex MpOCTHM OPONOPOHEOHANb-
HBHIM COKpAIIeHIeM.

IlpoReferHe HCORTAHHUH

Tips GypeHHH CYIEeCTBYIOT ABAa IJABHHX HMCTOYHMKA NHI€O0pa30BaHMA: BO-
NEepBHX, ILUIB, 00pa3yomancsa B pe3ysibTare paspyHnleHHA FOPHOM HOPOAH LOX Aei-
creEeM OypoBo#l KOPOHKH B 3a0oe mmmypa m 3a cder Tpemms Gypa wad 3a0ypHHKa
(py4Horo 0ypa) 0 CTeHKH IINypa, M, BO-BTOPHX, IHJXE, 00pasywimasca BCAEACTBHE
paccemBanda M HCTapeHAs] OTPEMCHAEMOR BOMH B CAydYasAX, KOTAA KAKaA-TO 9acTb
ee pasGpusraBaeTca OPH OOJBINOH CKOPOCTH Yepe3 BRIXJAONHEE OTBEPCTHA OypHib-
HOTO MOJIOTKA.

ITA [ABAa NCTOYHUKA THJIeOOpa30BAHMA B JaJbHEHNIEM WMEHYIOTCA COOTBET-
BeHHO Kak «3a0ypHAs OHIIb» ¥ «MANIMHHAS DHAbY. Korga oEM H3MepAITCA BMeECTe,
pes3yaBTaTH OTMEYaloTCsA KAk «o0mad Inab», obpasyomascsa npu GypeHmH.

Merop, upmHATHE AJAA pasfeNeHUA STHX ABYX HCTOYHNKOB NEIecOpasoBaHHA,
3aKJAYAETCA B NPHMEHEHHMH BHTAKHOTO KOJNaKa BOKPYT 3a0ypHHKA M HAX yCTheM
mnypa ¢ orcachBaE¥eM 00pasyomeiica MEH U3 IIIYPa HAPYKY C HOMOMBIO DHKEK-
TOopa 6e3 maMepCHHA ee KOHNEHTpPAIHHW. 3aTeM IPOMBBORATCHA 3aMepH IEIM B O0HIY-
HOM MecTe y 3arpaKeEHs, KOTODHe MOKA3HBAKT o0pazoBaHWe MANMMEEHON ITHIIH.

ITocne 3TOro BHTMKHOM KOJADAK cO IIIypa CHEMAaeTcsa, GypHAbHAA Mamu@HA
IOMEMmMAeTCA 33 BO3AYXOHENPOHATAEMYI0 NePEeMAYKY B IHJIL OT MAIIMHH yaajxdercs
3a HpefenaME moypa. Temeph 3aMepH IHIHM y IEePeMHYKA NOKA3HBAIOT IEIIE06pa-
30BaBH®e OT 3a0ypEEKA. B 000Mx cayYaAX KOHNEHTPANMA THJHE BO BXOJAIIEM BO3-
Iyxe BHYHTAWTCA W3 pPe3yJIbTaTOB 3aMepoOB.

Ilpn BcnHTaEEAX OPHCYTCTBYIOT ABA HAGIIOZATENAS ¥ YeTHPE-IATH HOMOINHAKOB.
CoenmajibHEe ONNTH HOKA3aJW, YTO TepefBMKEHWs 3TUX JHMI OPH BHIOOJIHEHHH
HMH CBOMX O0A3aHHOCTel BHBKWBAOT 00pA30BAHMe OYeHL HE3HATATEILHOTO KOJH-
gecTBa NHAW, NopsAara o0wumo Memee 30 uwactmm Ha 1 cud®. Ilo oKoHWaHEM BCex
OpArOTOBAECHA IpPHCTYHalT K OypeHHI0 OpeABAPHTENLHO 8safypeHHOro Immypa
H BKIWYAXT TEPMONPENUINTATOP B CTPYIO BXOAAMEro Bo3ayxa. Yepea 2 muk BRAW-
9ai0T B paGoTy TepPMONDELHNHTATOPH B IOJOKCHHE IJis 0T0Opa HPOoG BHXOAAMEro
BO3OyXAa.

Opume w3 walawogareneir caegut 3a GypeHweM, IpoBepseT W OTMedaeT AaBIAeHAE
BO3/{yXa U BOAK H 3aMepAeT BpeMsA, HOTpeGHOe MiIA morpy:KeEng Gypa B TOpHYIO
mopoay Ha cuneayiomune 120 cx, uro Tpebyer or 5 po 15 mun. Haa ympomenus
3aMepoB Ha Oyp [0 Havyaja HCOHTAHAA HAHOCATCA KPACKOM [Be JIMAMH Ha 6pacc'r0-
saran 120 cx opmEa or Apyroii. Bo m3beskaHine BO3MOKHOTO BIHAHAA H3HOCA OypoBoi
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KOPDOHKH Ha THjeofpasopaHme s GypeEHS KKAOrO IMOYpa NPUMEHAOT HOBHE
OypoBHe KOPOHKA, apMHPOBAHHNE IJIACTHHKAMH H3 TBEDANX CIIIABOB.

Bropoit HabmofaTesns HPOM3BORXAT OTGOPH IpPOG, DPErHCTPHPYET TeMueparypy,
W3 KOTOpOH ¢ moMompio Tabamm ompepexsieTcsA aGCOMIOTHAA BIAKHOCTE, CIERAT
3a orGopom mpo6 BOAH, W3MepseT PACXOA BO3AYXa 9epe3 KaMepy W PerHcTpHEpYeT
Apyrue CcBefleHHdA, OTHOCAIIWeCA K /aHHOHR omepanHd.

Hcnuranwa OpomsBOfATCs Hpd OypeHMAm MAIIMEOH TOABKO OAHOrO IOOYpa.
ITo oxomdasmm OypeHms mmypa OTGOp Dpo0 IEIIE IpeKpamaeTrcs.

Ilocne oxoHWaHEmA OypeHHWs KayKAOrO0 HINypa depe3 KaMepy NpONYyCKAaerca
CBeXHI BO3AyX B Tedenme He MeHee 10 muw; Kak pacueTH, Tak ¥ QaKTHYeCKH HpoO-
BOTHMEIE HCOHTAHAA NOKA3HBAIOT, ¥T0 3TOT0 BPEMEHH ROCTATOYHO A YRAJCHUA
Beell mutE, ofpasoBaBmeiicsA 3a BpeMd HPeNHAYIIEro HCIHTAHUA.

Eciz BO BpeMsi WCOKTAHAR BCTPeTATCA cepbe3HHE 3aTPYAHEHNWs, HaOpHMep,
ecid OyXyT YCTAaHOBIEHH HADPYIIEEMA HODMANBLHOLO peKAMA PaGoTH MAaIIAHE,
HAaHAOE HCONTAHHE He YYATHBAeTCA H ONKT MOBTOpAETCHA CHOBa. OGH4HO B TeueHHe
ogEOTe pabouero [HA MPOM3BONHTCH OKOAO 12 MCIKTAaHAR, XOTA BO3MOKHO HAOBeMe-
BHe gncaa ux po 18,

OneExa pe3yaIbTaToOB

IpenmeTHHE cTeRna ¢ MpoGaMa UHUIM KOCTABAAITCA HA XHEBHYIO [IOBEPXHOCTH,
rae mocsie o6paGOTKA JacTHNH NEIIM NOACYATHBAITCA B JIa00paTOpHM mO HCCIEAOo-
BaHHK IaumM. ITojcdeT YacTHI HAa IpeAMETHHX CTeKJAX HIPOM3BOAUTCH [RA pasa:
cHaYaja moclieé IPOKaJMBAHEHA IIPH TemmepaType okoao 550° C, B pe3yiabTare 4ero
YHaNAwTCA 4acTHNH YINepofa, Macia ¥ OpraHMJYecKHe BemecTBa, KOTOpHE, B CHy-
9ae MX OPHCYTCTBHS B BO3AYXe, OCA’KXAIOTCA BMECTe ¢ IHJIBIO, M BTOPOU pa3 mocie
o6paborkm B ropsieM 50%-HOM pacTBOpe COMAHOH KHCIOTH JAA YAQICHAA PACTBO-
PEHHEHX HeOPTraHHIEeCKHX COJICH, OCEBNHX B Pe3yJbTaTe MCIapeHAA BOAH, C IIOCIEe-
OVIONAM BTOPHYHHM OPOKAJHBAHUEM.

OnTAYecKHl MHKPOCKON, NpHAMEHsSeMHA ANA IofcdeToB M obxapaommi 150-
KpPaTHHM YyBeXWdeHHEM, N03BOJAeT OOHAPY)KHBATh WaCTHNB C HIKHAM NpefenoM
pasmepa mopsanka 0,13 xx B mmamerpe. B mopcuer BKIAOYANTCA BCE YACTHIH, BHAH-
MEE TOX MHKPOCKOIOM,

IIpoOm BOAH, B3ATHE BO BPeMA WMCOHTAHMI, TAK:Ke JOCTABIATCA Ha JHEBHYIO
NOBEPXHOCTh M IOABEPraloTcA AaHAaJIA3Y.

Bce monydyemHHe JaHHHE pPETACTPAPYIOTCS B CHENHAXBHEIX OTYETHHIX BE/IO-
MOCTAX, IIpHYeM Bce pacYeTH HOABEPraloTcA IpoBepKe ¢ NOMOINBIO CIeNHaALHOIro
HE3aBACAMOr0 CUYeTYHKA. 3aTeM BCe MaTepHaJhl IepefaloTcA JHNY, BeAameMy
CTATHCTHKOI aHaJI30B.

AHraua

Hcouranma npoBOgATCA! B KOHTPOJHDPYEMHX YCIOBHAX B 3KCIHEPHMEHTAJb-
HHX TOpPHHX BHpafoTkax MunHHMCTEpCTBA TONNHMBA ¥ SHEPIeTHKA HA CBUHIIOBOM
pynamke I'pmHcaiiy B YacTMOpJeHe, Ifle MeCTHR® FOPHHE IOPOAH CJI0KeHH TBep-
JHMH II0JIeBOITIATOBHIMA HOPPHpaMH OYeHb OXHOPOAHOH CTPYKTYPH. JaA HCOETA-
HA# MaIMH BpamaTeabHOro OypeHHA HCHOAB3yeTcA ropHas BHpaboTka B Goxee
MATKOHW HOpoje (HanpEMep, B IIeCYaHHKE).

BripaGoTka mpoifjieHa 10 KOPEHHOH HOpPORe HOJ IPAMHMA YIiaMA K [JIaBHOH
HITONbHE PYRHHKA, OpUOJIH3NTEABPHO B OAHON MHJe IO HaHpaBjeHdio K 3aboio,
IMAPWHOR OKOA0 2 » W BHcoToll 2 3. IIpEOCaw3nTeabHO B 6 & IO HampaBJICHHIO
Ha3aj, oT 32005 yCTaHABIMBAETCA JepeBAHHAN IePeMBIYKA, YKPEeNIeHHAaS B KpOBIe,
CTeHKAX H HOMOMBE BHPAGOTKE TakmM 06pasoM, 4TO CO3NAETCA HCOKTATEAbHAA
KamMepa o0nemMoM upmbamsmrensHo 35 x3. IIpemycmaTpmBaeTca BCIOMOraTelbHO
TIPOBeTPHBAHEE C IIOMOM[LIO OCEBOTO BEHTHJIATOpPA, MOAAIOMMEr0 BO3AYX OT IJIaBHOX
ITOALHE B HMCOHTATEAbHYI KaMepy depesd 30-ex TpyOy 4 OpeseHTOBHI INIAaHT.

10w T. Bagmkre B I'. BpyMmxaja «Mcnuramaa DHeBMaTHYeCKHX
6ypRIAbLHHX MallAE YAAPHOTO OypeHUs [JA ompepeleHHA NblreoGpasopammsa». Order
no HaydHO-HCCAemoBarTeabckoir pabore Ne 25 (Iledduan, HayuxHo-mecaegoBaTelnnb-
CKHI IEeATp Do TexAWKe (e30MacCHOCTH B TODHOH NpoOMHILTeEHOCTH, 1951).
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KoamdecTBo DOZaBaeMOTO BO3LYXa MOKET MEHATHCHA, HO OOKHYHO €r0 PeryiampynoT
Ha 0,1 x®/ces Ha 1 M2 maomapd momepevROro ceueHHmA 3a00sa. B pepeBsmHO# mepe-
MHEIKE WMeeTCs ABeph, OOKIHO 3aKPHTAA, H IPEJyCMOTPEHO OKHO IIomaasio 30 cx?,
yepe3 KOTOpOe BHXONAT BO3LYX; 0T60p Ipol BO3AyXxa IPOMIBOAUTCA OOHYHO Y HTOrO
OKHa.

Bupa6orka obecumedeEa DPOBOZKOM JusA CHAGKEHUA BJIEKTPOSHEPTHeH, OYAMEH-
HBEIM. CKaTHM BO3AYXOM B 9uCTOE Bopod. TpyGomposop cixaToro Bo3myxa aasx 6y-
PHIBHNX MammuH cHa(;KeH (HEABTPOM [N YAABIMBAHHS IHJIH B BOZOOTACHATEIAME
s ypanemas Buara. HopMaibHOe KaBieHze cocrapiser 6,7 am, xoropoe B 6ypain-
HOM MOIIOTKE CHE’KaeTCHd HpHOIA3ATeNsHO A0 5,3 am. IIpenBapHTeNbHO OYHIEHEASN
BoZa cofmpaerca B Goabmoil mEcTepHe ¢ NMOANEP/KAHHEM NABJICHUS Yepe3 OTBOH, OT
MaracTpagbHEOr0 TPyGompoBoja CKATOro BO3Xyxa. OGHYHO [NaBIeHH® BOAK pery-
aupyerca npEGamsETenbHo Ha 3,2 sl'/cm?, HO ero MOMHO H3MEHATH, AOBOAA HpH-
6nmsmrensao po 6,7 xl'/cu?.

Bospymamiit ® BOgAHOR MaHOMETDH, PaCcXOAOMEpH, PEIyAHPOBOTHHE KDAHH W
KI3MaHW IOMEIAOTCA B HeGOABWION KaMepe, HpOiAeHHOA B FOpPHOH IOpOAe Ha
ONHOH CTOpOHE CTEHKH BHPAGOTKE 3a IPEAENaMH HCHLTATEIbHOX KAMEDH.

Oprannaanna HDOATOTOBKH K HCIOIHTAaHHAM

YacTHnu OHIM B CKATOM BO3AyXe, MOCTYAAIOIEM B KaMepy, OIpPeReaAlTCs
OyTeM aHaJIM308 HPO6, OTOGPAEHHX C IOMOINHI TEPMONPENANATATOPA HIA KOHH-
MeTpa, a 9acTHIH B NOAABaeMOHd BOAE — IyTeM MHUKPOCKOIMIECKOTO HCCAeROBaHAS
Opo6 5TOH BOXH; TH MEepPH LPOBORATCA A HOXYIeHHA JAHHHX, MOATBEPKAAMAX
yAOBJIETBOPHTEALHYI0 pPaGOTy YCTaHOBOK IO OOECHHNHBAHMIO BO3NyXAa.

Pme, 134, Cxema ycTpoiicTBa KOMOMEWPOBAHHOA YCTAHOBKYW JJA YJIaBIHBAHHA
TazoB M OBUIH TOCJe B3PHBHHX pa60'1‘:
1 — DpenduabTp (DMHOBKA K3 KOKOCOBHX BOJIOKOH HA CHTE C OTBEDPCTHAMH f &wotlim); 2 — OpOCH-
Tejld; 3 — BOYCK B YCTAHOBKY; 4 — BEHTHUIATOD A NPOBETPHBAHUA; 5 -— BePTHKAJBHEIN MHOrO-
PYKABHHM ONJeBOH UIBTP] 6 — BOMTHBAIOMI CIOY BePMHKYJHATA, HOANEPKUBAEMBIN HA CHTAX;
7 — OPOCHTENR

Topnexamui HCOHNTAaHAI OYPHIBHHN MOJOTOK yCTAHABIABAGTCA Ha Cala3Kax
C PYYHHM BHHTOM, NDHKDPENJEHHHX K TODE3OHTAJbHOH KOJOHKe H COGNEHEHHEIX
¢ mofaveir BOAH H Bo3zmyxa. Ilocie BrioUeHHS IOJAYE BOAH B HMOPONHOM 3a6oe
B MECTAX, YKAa3aHAKX OTBETCTBEHHKIM 34 MCUKTAHWA JANOM, IPOOYPHBACTCA HECKOIb-
K0 muoypoB rayOmHO oromo 10 cx.

IIpm 3a6ypuBaEHH. T. €. B Hadaje GypeHWA IIIypoB, OHIE o0pasyerca Gonbine,
9eM upH pasHOM 00BeMe jocaegyomux OypoBHX paGoT; Ipw 5TOM IBLaL, 00pasy-
0IAscs upn 3a0ypHBagHM . MOBEPIKEHA BIAAHWIO SAEMEHTOB CIYIafHOCTH, TAKHX,
HAIpAMEP, KaK HAILIACTOBaHHe TOPHOA HMOPOAH, OomHT Gypuipmuka B paGore B ee
HAYQILHOM CTafiMA H BpPeMsA, KOTOpOe HCTeKaeT [0 MOMeHTa, IOKa IIOyp Oyaer
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MOCTATOYHO IAYGOKMM s YAep:KaHHd BOAH H CO3HAHHs TECHOTO KOHTAKTA MEKAY
BOmOi ¥ ofpasywomeiics msurbo. IloaToMy 3a0yphBaHMe NpPOH3BORWICA Hepej Ha-
YaJ0M OCHOBHOTO0 HCHHTAHINS KaK TAKOBOTO ¢ IENLI0 YMEHLIOICHHA BIHAHAA YKa-
saHHEIX nepeMeHBHX daxropoe. B ofwaHO# mpaxkTEke OypoBHX paGoT B mpomecce
saypHBaH¥sA A OpomeHns 32604 clIeyeT IPUMEHATh BOAY CBHIIe O0HYHONA HOPMEL.

Jasg ouBcTKE aTMocepH M yBIa)KHEHWs Bcedl IEH, oOpasoBaBmeiics IpH
3a0ypuBaHEH, KPOBILIO, IONOIIBY A CTeHKE BHPa0oTKN BOAN3N 32605 HY;KHO TIIATEILEO
TpPOMHBATH BOROH W BKIKYATH BEHTHIATOP, NOKa BO3AYX B KaMepe He CTaHeT UH-
CTHIM.

Jlseph B JEpEeBAHHON HEPeMHYKE 3aKPHBACTCSH, MECTA YTEYKM HA KPOMKAax
MOCOK HATAYXO 3aJCIHBATCA H CKOPOCTh IOKAYA BO3AYyXa BCIOOMOraTeIbHOro
IPOBETPHBAHHS PEryJAPYETCH B COOTBETCTBUM ¢ 3aJaHHKM KoamgecTBoM (0,1 x3/cer
ma 1 x2 mwromama 3abodA).

TepMonpenumuraTop AAA 0TéOopa npo6 nnam, obpasywomeiics npm padore
CypHIBHOFO MOJOTKA, YCTAHABNWBAeTcA BOAM3H OKHa B HepeMeruxe (pmc. 134).

IlIpoBefeEne HCOHTAHHH

Tocae ycranoBKE GYPHALHOTO MOJNOTKA B OXHOM H3 IpENBAPATENHHO 3abypeH-
BHX MIOyPOB IPORM3BOSATCA PeryAHPOBKA HOKAYH CHKATOr0 BO3NYXa M BOOH K MO-
JIOTKY TaK, 9T00H [aBjeHEe BO3AyXa cocrasisiao 5,25 4 0,35 am ® RaBienue
poast 3,15 <+ 0,35 xI'/em?. Hak TOABKO BOga cBOCOAHO IIOTedeT M3 yCThA IOypa,
KBaauQHOMPOBAHEKHE (ypHIGLIAK, 9acTO NPEACTaBUTENHL 3aBOJA-H3TOTOBHTEJNA,
maunaaeT Gypenne H MPOJOJIKAeT ero A0 TeX HOp, HOKa ¢ NOMOMBIO TepMONpennin-
taTopa He 6yaer oro6pana mpoba gocratouHoi miotHocTH. [IpH opAMEaNEHEX HCHH-
TABMAX JOJUKHH GypmThest 8 mMImypoB, Kaawii rayommoi 1,2 &, ¢ HeIPepHBHEIM
oTOOpPOM ImpPO0 B TeYeHHWE BCET0 JTOrO Iepmoja.

OneHEKa pesyabLTaToOB

ITo oxkOERYaHWE MCHOETAHAA OOKPOBHEE CTEKJIA TEePMOIpPENAIHTATOPA IMOCEIAIT
INA OmeHKH B ja0oparopumio mo 6oprbe ¢ mImIBl0 MEHEBCTepcTBA DHEPreTHKH
B I, Mledpdnane, rxe ¥x cHavasa NPOKANHBAIT B Tederde 15 mun Ipm TeMmepatype
500° C pasa ynaneEmA Bcex 3arpA3HEHMH, TAKHX, KaK Macio, BOJa M OpPraHAYECKIe
BENIECTBA, a TOCJHE OXJAKICHHS NOMEIA0T HAa NPEAMETHOE CTEKIO0 MHKPOCKOIA,
pasmMepoM 76 X 25 mx. 3aTeM MOACYHTHIBAXOT LOJ MHKPOCKOIOM B OCBEHICHHOM
HoJIe YaCcTHANK OELTE pasMepaMu 0,5—5 mk COOTBETCTBYIOIIEro AHAMETPA, ¢ HCHONb-
30BaHHEM 2-mM MACIOHMMMEPCHOHHOTO OOBEKTHBA, OKyJXApa ¢ 10-kpaTHHM yBeju-
JeameM H KOHAEHCOpa ¢ 4mca0BO# amepTypoit 1,0.

TpeGyeMHe HOPDMH

BypuapHEIA MOJOTOK CYUTAETCHA BHINEP;KABININM HCOHITAHHE, €CJH KOIMYECTBO
9YacTHI, OBUIA OpPH IOAcUeTe cocTaBiasaeT Meree 450 Ha 1 cx® ompoGoBaHHOroO BO3RYyXa.

Kak # B fpyrux HOpMax, OTHOCAINAXCA K KOHIEHTPAIAAM OEUIH, YKa3aHHAA
npdpa MOKET CUHTATHCA NPOH3BOJLHOH, MOCKOJABKY COBEPIIEHHO TOYHOE OIpepele-
mue npegesa 6e30nacHOCTH B MEIUHMHCKOM acleKTe OTCYTCTBYeT. Y KasaHHasl HOpMa
YCTAaHOBJI€HA Ha OCHOBAHWMM OIKTA W IPAKTEKE OPONLJIOro, B TOM YHCIe M OHBITA
I0xnoit AQpuxm, mCX0gd W3 KOTODHX MOKHO JIOCTHYL XODOIIAX Pe3ylbTaToB
B IpaxKTAKe TOPHHX pa3padoTox.

Coepunennnie MltaTer AMeparu

O6mupraA mporpaMMa HCIMTAaHHHA OHuIa cocTaBjeHa ['ODHOPYAHHIM YIIpaBile-
greM CHIA ¢ moapoGRoit paspaboTkoi IpaBHI B OTHOMEHHH DPHEMOYEHX HCOBITA-
HUii MEXaHRYeCKUX OYpOBHIX YCTPOMCTB M BCIIOMOrATeJIbHOrO 000pPYROBaHAA, ¢ 0CO-
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OmM yderom mnpmcnocobmeHWE Ans yaasnmBaA®A Oyposoir muam!. Ilpusenenunie
HEKe JlaHHHE OXBATHBAIOT CTAHARPTHHE IpHeMH OOMENPHHATOrO MOPARKA IpoBe-
AeHAs HCOHTAHAA yKazaHEOro o60pynoBaHUA.

Henmraaua GYPHIBLHHEX MammMH YAAPHOTO THOA HPOBORMINCH € TEJOCKOMHEIM
neéa(bopa'ropou AMaMeTpoOM NOPIRA 73 mx [IiA OypeHHA BOCXOAMIMAX IIOYpPOB,
¢ OypPHUJILHEM MOJIOTKOM YIIyGOTHOTO THOA ¢ MeXaHHYECKOH IOMNEepM Kot Aus 6ype-
BAS TODH30HTAJILHHX HIDYpoB. IIpAMeHANHACH KpecTOBHE GypOBHEe KOPOHKH, apMu-
POBaHHHE IUIACTAHKAMH M3 TBePHHX CILIaBOB, AHaMeTpoM 32 mx [AaA GypeHHEsA
BOCXOAIAX INITYPOB ¥ 45 M s GypeHHA rOpU30OHTANbHHNX B HACXOAANAX IMIIYPOB.
Bypn ®3roroBieHH H3 INECTATPAHHOA ITYCTOTeNOH CTAalA n@EaMeTpoM 22 xum. By-
PHWIBHHO MOJOTKH HPHBOAHINCH B NEeHCTBHEEe CIKATHIM BO3NyXOM IIDH [NaBJIEHWHA OT
6 no 6,7 am; OpH YECTKe IITypoB Yepes 6yp, H3TOTOBJACHHWHA M3 OYCTOTENOH CTAJH,
MOKeT OHTB DOponymeH CKATHA BO3AYX.

Ilpn mcnHTAaHAAX OGOPYAOBAHWA [JIA BPANATEJIbHOT0 GypeHRA TPHMEHSIOTCHA
rAApaBIEYecKEe GYypUIbHbBE MAaNIMAKN BPAIIaTeJLHOrO NEHACTBHA Ha TENEKKaX NIA
OypeHHs BOCXOAAIINX INIIYPOB M KOJOHKOBHE DIEKTPOCBEpIa BpamaTeJdbHOTO
JAeiicTBAA AxA GypeHHst FOPA30HTANBHEX IITYPoB. IlepBHe B3 HAX HMEIOT MaKCHMaJb-
HyI0 nofadly 6YypHIBHOTO MOJOTKA HOPARKA 5 M/MuK, KPYTAIMA MOMEHT, PaBHHIH
14 xI'n wpmE 900 06/xun. n ycmame nomawm 3200 xI°, IPHBOAOM CIAY)KHT DJIEKTPO-
ABHraTeab MOmMHOCTEIO 10 4. ¢. BTOpHe WMEWT pacueTEYI0 CKOpocTh OypeHms
0,75 a/munr ¢ TIPABOKOM OT 3JIEKTPOABHTATEAA MONIHOCTHIO 2,25 4. ¢. Jlaa Gypemus
BOCXOJAIINX IMITyPOB NPHMEHAIOTCA GYPOBHE KOPOHKH AJNA TBepoil HOPOXH, apMH-
POBaHHLIe INTaCTAHKAMH H3 TBePAHX CIUIABOB ¢ HAPYKHEM aHaMeTpoM 35 xu,
® GypoBasa cTals CIHPaJbHOTO TANA gAaMeTpoM 32 aux. Jlaa GypeHHsS TOPH3OHTANL-
HHX IHIYPOB NpAMeHAITCA GypoBHe KOPOHKA ANd TBEPAWX HOPOA BEIK00GpasHOro
THOA, apMAPOBAHHENE INIACTHKAMI N3 TBEPAHX CILUIABOB BHEITHAM pasMepoM 50 mx,
# Gypomasi CTaNh CINAPAJILHOTO THIA KHAMETPOM 44 Ma.

IIpoBeferEMe ACOHTAHUA

Hcnuitaunsa 1poBousiTCS B 9KCIIePEMEHTaAbHON yroiabHoi maxrte ['oprOro iopo
B Bpycerone, mrar IlenciunBanusa, HAW B JPYTHX MeCTax, 10 ykasamuio I'oproro
‘oropo. Ilepen mavasioM mcnuTaEwil GUIALTPH ¥ NHJIENIPAEMARKH OYMIAIOTCA A IIPH-
BOAATCA B JloJ:kHOe pabodee cocroamme. Hamepa [inA mMcOoMTAaEMA OTropaKmBaeTcA
mepeMHYKAMH OT APYrsX BHPa0OTOK B mIaXTe; OBEPXHOCTA KaMEPH YBIAKHAITCH
Jio Hadala paGoudx olepanyil; B KaMepe OTCYTCTBYeT NPOBETPHBAHME, 33 MCKIIOYe-
HEeM IepeMenieHdsi BO3yxa, BR3HBAEMOTO IIepeABIKeHIeM paboInx 1 oGopynoBanus,
HOJIe;KAINero VCHONTAHMIO. J[IA KajKAoro mOJOKeHHA M KasKAQro THNA OypHIBHARIX
MOJIOTKOB, IOABEPralOIUXCA NCIUHTAHAK, Oyparca 10 moypos, Kpome Tex ciydaes,
Korxa OypeHHe NOJKHO HPOH3BOAHTHCA MEMAY 3JEMEHTAMHA MeTANNHIeCKAX KOH-
CTPYKOMiI B BepTHKANbHO; TOTAA O IIMIYPOB OYpPATCA BEPTHKAIBHO — IO HHECXOAA-
melt miIn Bocxoasmeit m 5 mop yraom. Merannugeckue 3neMeaTH — ato 10-cu mBen-
JIEPH — TONepeK YroJbHOTO 32605, CEKIHA PeIbCOBOro IYTH CO IMNANAMY HIIH ApyrHe
3JIeMEeHTH, BHOWpaeMhle ¢ YIeTOM COOTBETCTBHS CO3JaBAEMHX YCJIOBMI MCIRTAHIH
<paKTHIECKA CYHECTBYIONMM YCJIOBHAM B NPAKTHKe YINeAOOHBaomell IpPOMHILICH-
BoctA. Bee mmypu Gypsarca Ha rayommy 1,2 x = 8 cx, pacmojarawrcs depes
onpefieJeHHNIe WETEPBAJH BO H3(e;KaHHe OepekpHTHS I, Kak ofmee mpaBmio,
3aKyNOPHBAIOTCA, YTOOK HM36eKATh 3arpA3HEHMI BO3AyXa NpH IOCAEAYIOMPX HCHH-
Tagmax. Korna 6ypenne mponsBogATCS B CAAHIEBOM JOKHOR KPOBJe, HPAGIM3ATE -
TeabH0 B 1,8 4 OT momomBH BHPAaGOTKA, OTKJIOHEHHME «BEpPTHKAJBLHLIX» LINYpPOB
OT BepTHKaJH XOKHO OHTH B mpemexax 10°, «yraosux» — B mpegesnax 30—45°
H <«TOPH3OHTAJBHHX» OT TOPH30HTAJNM — B mpepgeaax 15°.

'H.B.Oyugre,®. . Augepcomn, [i. II. Tapmosn, JI. Il 3k 0 B-
con m JI. B. Beprep. «YcrpoiicTBa Ajas ynapiauBaHisz OYpOBOIl LM, AONY-
meHHHe K ?Kcnayatanun 'opauM Gropo or 31 susaps 1956 r.». WadopManuonnmii
DUPKRYAAPp N 7741 (Bammerrom, MummcrepcrBo menp CIODA, mapr, 1956).
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OnenKka pe3ayabTaToB

Omnpenenenne KOHNEHTPALM OCYIECTBIAETCA IyTeM cofdpaBms mpol B3Be-
MEeHAoH NEUTA ¢ HOMOMEI NOPTATHBHOTO MMIMEKEpPAa B 30He NHXAHMA OypHAbIIHKA
npu GypenmE Kakgoro mmypa. Ot6op mpol mpofgosKaeTcA ¢ MOMEHTa Hadaaa B A0
OKOHYaHMA OypeHMA muypa, 3a ACKIIOYEHAEM IIePMOJOB, KOTJa NPONCXOMAT 3aMeHa
6ypos. IlomcueT IHITEBHIX NpenapaToB IPOASBOAHTCA COTJIACHO CTAHKAPTHHRIM TEX-
pmgeckeM npmemaM [opHOro Giopo misa HccaemoBaHMil IO MHKPOCKOLIOM B OCBe-
nteHraoM moje. Ilepex mauanoM Gypemmsa or6upaeTcs KOHTDPOIBHAA mpoba, MOACHMH-
TaHHOE COAEepKaHAe KOTOpOHl BRYATAETCA M3 MOJCYETa KAyKIO# OTAeNBHOH HpPOOGHL.
Ilpn BHYWCIEHAH CpefHeH BeJWYHHK OOmMeill KOHNEHTpaNWH NhUIH, OOpefeleHHOK
HA OCHOBaHMHE mpo0, MOJAYJYeHHHX IPH NCHHTAHNH, HCXOAAT H3 Pe3yJAbTaTOB IIOf-
cueTa o Merbmen Mepe 80% mpol, oToGpanHNX BO Bpemsa Gyperns 10 moypos B KaH-
HRIX YCJIOBHSX, B TeueHWe KaKJAOTO INEPHOAa HCHHTAHHAA.

Tlogsepraomeeca HCHHTAHWIO NHICYJAaBIABAalOImee YCTPOHCTBO MoKeT OHTH
AONYNIEHO K NPAMEHEHWIO TOJBKO B TOM CiIyiae, ecid O0Mas KOHNEHTpanms BaBe-
HIeHHOH IBUIN, CO3AANMascA IPH BROYCKe NEJIM U3 IEUIeY/1aBAABAIONEH yCTaHOBKY,
e npesnmaer 10 Mum. vacTRm pasMepoM 10 xx m Memee Ha KyOuwuecKHH §yT BO3-
nyxa (350 wactum Ha 1 cad).

Paapemenue Ha ZOODYCK K KCecNJAyaTangHH

PeayabTaThl HCOMTAHAA ITOBEPTafoTCH TIIATENLHOMY aHANH3Y, a TOYHOCTH
gepTe:xell U TeXHAYECKHE XaPAKTEPHCTAKA IPOBEPAIOTCS HyTeM CPaBHEHAA HX ¢ 0Go-
pyAoBaHWeM B HaType. Ecav NbUIeyA0BATENs He OTBEYaeT KAKAM-IHGO TpeGoBammAM
OJf BONYCKA €r0 B HKCIIyaTamdi, TO JANY, NORABIIEMY 3afBJIeHWe, IOCHIAETCA
M3BelleHre 0 HENPHIOAHOCTA, B CONPOBOMKICHAH NETAJILHOTO IOMMEHOBAHHA Redex-
TOB C HENbI0 AX YCTpaHeHHs. ECHHE IHIeyI0BATeNs HPOXOAHNT MCHHTAHHE YCIEINHO
H OTBedaeT BceM TpeGoBaHUAM, 3aEHTEPECOBAHHOE JHIO YBeAOMIsieTcS 06 2TOM
LHCBMEHHO, ¢ OpHJIOKeHHeM (QoTorpadEu CBHAETEALCTBR O paspemeRWd Ha
FONYCK K OKCIIyaTanun. B cBAfeTenbCcTBE YKA3HBAKTCA THN OYPHIBLHOTO MOJOTKA,
C KOTOPHIM MOKeT IDAMEHATHCA MAHHHI DHJICYJX0BATeNb, HaupaBieEme GypeHNs
moypos. Jlnna, UpUMEHAMIIHE pa3pemeHHOE K JKCIIyaTanuE oGopymoBamme,
[ONAHH BHIMATEIHHO IIPOYECTh COEP;KaHMe CBHETENLCTBA M O3HAKOMHTHCH C yC-
JOBHAMH, JUIA KOTOPHX OHO BRIAHO.

TexEnmgecknit yX04 3a DNHJAEYJIOBHTEXAMH

B cemperenncTBE 0 pa3pelIeHHM YKA3hIBAeTCH, YTO HBUIEYJIOBATENb MOMKET
¢nocoGCeTBOBaTh NOAAEPKAHAI BO3AYXa B IACTOM COCTOSHWH, 0e3 ONacHHX KOHI{EH-
TPAHAA ILLIN, €CAW OH HPABAABHO AKCINIYATHPYETCA ¥ HONACDKHBAETCA B TOM jKe
COCTOSIHEA, B KOTOPOM HaxOAmicd BO BpeMA AcuuTammil, T'opHoe Glopo mposBiaser
NCKAOUATENHAYIO TIMATENIFHOCTh IIPH ONpPeReJeHWH NHJIeYJIaBIMBalOmed cmocob-
HOCTH Kaj[0r0 IPONIeAmero HMCHOETAHHE YCTPOHCTBA; HO ecim 0GOpPyAOBaHME LOA-
BEPTAOCH KAKIM-IN00 W3MEHeHAAM, WCIOAb30BAJOCh HEXO3BOJECHHHM 0Gpa3oM
B YCJIOBHAX, He OTOBOPEHHEIX B CBIiIETEJbCTBE, YIIN eCld TeXHAYECKOH yXon 3a HAM
HE COOTBETCTBOBAJl MACTPYKIHM, COCTABICHHOH 3aBOAOM-M3rOTOBHTENEM NJIA NELIe-
yaosaTeNdss, To pabora Momer oraszarhcsa HeapfexTHBHOE m paboume MoryT mop-
BEPTHYTHCA JEHCTBHI0O ONACHHIX KOHNGHTDANNH NLUIA,

IIPAJOKEHHUE 3

DuabTPanHOHAAA YCTAHOBKA XA OYHCTKH BO3XYXa OT 3308 H HLUIM HocAe
B3PLIBHBIX paboT

JleTaqm KORCTPYKTHBHOTO BHIIOJHEHWA N 00mas cxema (UIbTpYIlONieH ycra-
HOBKHE HJISl OYMCTKM BO3AYyXa OT IEIM M NPOAYKTOB B3DHBA 3aBHCAT OT 3KCILIyara-
WHOHHKHX TpeGOBaEHA M XapaKTePUCTAKH MecTa, Tle 9Ta YCTAHOBKA MOHTHDPYeETCH.
BumecTe ¢ TeM, XOTA CHOCOOH 3IKCILTYATAUWA NPHEMEHAEMHX KOHCTPYKOHWA W HOABep-
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JKeNhl M3MCHEHHWAM, dmarpaMMa Ha pmc. 135 MoKer Bce jKe paccMarpUBaThCH
B KauecTBe THIHYHON cxemn:l.

HexoTopoe ROUAYECTBO YCTAHOBOK, BHINOJHCHHHX O 2TOH CXeme, HaXOmHTCH
B 9KCOAYATAME B pasidyHnX INaXTax, ¥ pe3yAbTaTH CBHeTeNbLeTsylor of mBX
VCHOMHEOM NPHMeHeHuH.

Yersipe raaBame getand, ABASOMMECA XADAKTeDHHIMH [JA YCTAHOBKH, OTpa-
Meunl Ha YKasaHHOH [guarpaMMme, a MMEHHO!

OpesduubTp AAA YRaNeHMA KDPYOBEWX (pakusid b

GuALTPpYIONI c0H K2 BePMHKYIHTA;

BCIOMOTATEAbHB BeHTHJIATOP;

Pnanmenessiii Memouupi QUABTP.

CymiecTBeHHO BasKHRIMH MOMEHTAMH B KOHCTPYKTHBHOM BHIIOJHCHHHA E 2KC-
WIyaTaA¥ YCTAHOBKHE SABJIAIOTCH CHCKYIONHE:

1. Hoam4ectBo BO30yXa, HPOXOEAIHETo
yepes YCTAHOBKY, HOJUKHO OHTH JI0CTATOY-
HEM, 4To0H YBAEYH Bee Ta30006pasHble npo-
AyKTH, 00pasoBaBIINECs BO BpeMA BAPHIB-
HEIX pabor.

2. Pasmep cnos BepMHEKYJHTA CIegyer
onmpeneasTh, uHexoxa ms pacvera 1 x* wno-
BepxHOCTH Ha Kaxkpsie 16 a®/aun Bo3gyxa.

3. Tormuaa caosA [JO/KHA C€OCTABIATH
75—400 cn.

4. Bepmuryaur pommer OwTh nmogobpan
0 TPAHYJOMETPEYECKOMY COCTaBy B IHpe-
pexax or 3 xo 13 ma.

5. Bec ¢mIbBTpYHOIMEro CXOS MOMKHO
OpHEHATH, Hcexoda H3 pacvera 120 xe ma
wakane 120 »* BepMHAKYJHTA.

6. Compormpienite QHIABTPYIONIEre CIOH
MOKHO UPHHATH B INpegesax oT 75 jo
100 mum 600. cm. TpPH CKOPOCTH ABIGKEHHN
BOBAYXa 25 cm/cer.

7. Bo3gyx wuepes QuiapTpyROmui cioi
NOJEeH NPOXOZHTH C¢Bepxy BHH3. B bdrom
ciuydae YXYAODIGHHE KadecTBA XHMEKAIWH
Pac. 135. Yerpohicrso s uemw-  UPOMCXOZHT, HAYMHAA ¢ BePXHEHd vacTm

TaBEA Gypmmﬁmx MQOJIOTKOB 0 HAOPaBlIeHMI0 BHH3, M PpPEareHtT Momer

OvITh BO3OOHOBNEH HPOCTHM pas3Opesrupa-

HEEeM pacTBOpa N0 HOBepXHOCTH. lIpu HHCXOXAMEM NPOTeKAHHH pPacTBOPa BOBMOMK-

BoctTh 06pasoBauna B QUIALTPYOMEM CI0e KAHANOR MeHee BePOATHA, 9¢M HPH BOCXO-
AAMIEM HOTOKE.

8. HeolxouMo HpeZycMOTPerh BO3JYXOHENPOHHMIaeMHe ABeDH JA# 0CMOTpa
BePMHUKYANTA M pasbpuisrusamma pacrsopa. Jlusa pasGpHarHBaEHA clefyeT HpuMe-
HATh HLIAHT H HACOC; HCHOIb30BaHHe CTAHOHAPHWNX pasCpHsTHBaTejCcH He Jaet
YAOBJCTBOPHTEXBHNX Pe3YJIBTATOR.

9. PasOpmarnBamse pacTBopa JOIYCKAeTCH B KOJHYecTBe HpPHGIHBATEIbHO
20 4/x® ¢uawrpyiomero cixoa. Ilepsosagansmoe nponursiBanume Tpebyer Tpex mo-
CACROBATEAbHNX pasOprisruBaHnil B TeueHHe Tpex [JHel WOXDPAL.

10. Pacteop pomwen cojepikath 5% wanspmempoBanmoir cogm  (Na,COg)
u 5% wmapraunesonucixoro waaua (KMnO,). [lan noaydedus yaoBIAeTBOPHTENb-
HOTO PACTBOPeHMHA XHMURAJINM J0JREE J00aBIATHCA TOYHO OUpeAeCHHLIM KOJH-
4eCTBOM BOJIN II0 MeHbIeil Mepe 3a 24 v [0 Havaja pa30OPHI3THBAHHA H B TedeHue
9TOr0 HepHOJa BPEMCHW THIATEJLEO IepeMelHBATLCH CTpYell /KaTOrC BO3ZYXa.

11. Ilosroproe pasbpumarupanye B OOKYHEX YCIOBHHX HY/KHO HPOH3BOJHTE
npubIAE3ATeNLHO OAHH pa3 B HeJeNIo.
1C. P. Pabtcon. «lccaejopamiig no BOOPOCY YAQICHHS HHTDOIHHX Hpo-
JYKTOB cropauusy. Emmemecsaunmii Owanerens «QO0mecTs0 PYAHUYHOU BCHTHIALUKE
Khaoit Adpurwn (Morammechypr), asryer, 1955, erp. 155161,
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12. Cnepyer mpenycMoTpeTh YCTPOHCTBO, NO3BOJSAIMEEe BO3AYXY OOTeKaTh
YCTAaHOBKY B HepHOJ, KOTAAa B3PHBHHE PAaGOTH He IPOM3BOJATCH.

13. B neaax GesomacHocTH (GWABTPYOINAHE CJHOH [OJUKEH HAXOTATLCS O
BCacHBaHHEEM C TeM, YTOOH He GHUIO HEKAKHX yTe4eK B YCTaHOBKY. OXHAKO MOKer
OKasaThCA yAOOHHM ¥ IOAJep/KaHWe MOBHIMEHHOTO AABJCHAA HA CTOPOHE OYACTKHA
BO3[yXa OT IBJIH, T.€. ¢ IDOMOIbI0 BEHTHJIATOPA MEXKAY CJI0E€M BepPMHKYJIMTA
¥ (uaHeleBHMH MEINIOYKAMY,

14. VposaeTBopuTesinEO paloTarmmuit NpeAdHALTP MO;keT OHTL HIrOTOBJIEH
B3 KOKOCOBHIX MATOB C pa30pH3rmBaTedsMH. JTHM CIOCOGOM IPEFOTBPAMAETCH
HeBy;KkHOe 3a0HBaHEMe OQWIRTPYOMEro CIOA KPYNHHIMA (paKOAsMA IETH.

15. Bce opraEH yOpaBieHESA ROKHH GLITh NOCTYNHKIMA B HAaXOAHTHCA B aT-
Mocdepe cBexkero BO3AyXa.

16. OTpaGoTaHHHI BO3RYX ROJKeH OHTHL Pas:KIDKEH OO MeHbIIed Mepe B ISTh
pa3 OGOJBIINM KOJHYECTBOM CBE}Kero BO3Ayxa.

IIpaMevanne. J{epeBo He JOJYKHO HCIOJIB30BATHCA NPH COOPYKEHHH YCTAHOBKIL,
B KOTOPOH OHO MOKeT BOHMTH B COIPMKOCHOBEHHE ¢ PACTBOPAMH coJleil MapraHIEBOR
KHCJIOTH, TaK KaK IPH 3TOM MOMKeT BHJIeJATHCA OKHCH yriaepopa.

TNPUAJIOKEHHE 4

IIpegnaraeMble TeXHAYECKHE NPHEMBI MAKPOCKOIMYECKHX RCCIENoBaHEE mpol mbImH,
OTOGPAHHBIX TEPMOUPElHMHTATOPOM

Mnkpockon ¢ mepeunmcieHHHM HEKke O0OpyHOBaHMEeM OB NPA3HAH BHOJHE
HNORXO[SIMUM JJIA TOACYeTa TOHKOAHCHOEPCHRX 4YacTHl IPH CHIbLHOM YBeJAHYCHHH
B OCBEIICHHOM IIOJe:

TpoiiHAsA peBoJbBEepHAA 00oiiMa IIA CMeHW OOBEKTHEOB;

MeXaHAYeCKHdl IpegMeTHHH CTONMK 0e3 MeprBoro xofa;

HIKHAA 9acTh C PeevHOH Iepefavedl ¢ MEHTPAPYIOMAM AXPOMATHYCCKEM KOH-
ACHCOPOM ¢ u4mcioBO# ameprypoir 1,0;

ApHCOBaA AmMadparma;

JlaMIla B HEKHEH 9acTH cTOoJHKa 6 ¢, 6—8 em, ¢ npaAMoil HATBIO H peryampy-
IOMAM PEOCTaToM;

cBeTOPUALTPH M3 MAaTOBOTO M 3€JIEHOTO CTEKJA;

axpomartuyeckuii ob6wextmB 16 mx, ¢ wmcaosoii aneprtypoit 0,30;

MAacCJOMMMEPCHOHHEIA AHAXPOMATHYCCKAN OOBLEKTHB 2 MM, C YHCIOBOI amepry-
poit 1,30;

KOMIEeHCHPYIOmMui oxkyJsap ¢ 10-KpaTHHM yBelH4YeHHEM H CleNHaJbHHMHA BASHD-
HHIMHA HHATAMH;

OKyJAp ¢ MaJuM (OyJaBOYHRIM) OTBEPCTHEM.

MukpocKon mcnoab3yercsa ¢ TpyOoil crampapTHOM AdBEH B 160 M. YBeamde-
HAe ¢ IPAMEeHeHHeM OKyJApa ¢ coGcTBeHHWM ynexmueHmeM 11 m ofbexTHBA 2 MM
coctaBigeT okoio 1000 amaMerpoB; ¢ o6bexkTHBOM 16 MM OHO paBHsAerTca OpHGIH-
satensr0 120 pmmamerpaMm.

IIpE nopcyeTe NHJIEBHX UpelUapaToB Heo0XOTAMO IOJNB30BAaThCA MEXaHH-
YeCKHM NIpPeAMETHEIM CTOJNHUKOM, HA KOTOPOM HpPOOK HCCIEAYITCA B IIOCTOAHHHIX
WM BPEMEHHHX jepsKartenaax. OT Juma, NPOH3BOAAMEro IOACYeTH, TpebyoTcA
yMeHAe H CHOCOOHOCTh ONEHEBATh pes3yabTaThl HOACYETOB M MpPEANOJaraercs, 4TO
NaHEH palOTHEK Y:ke MMeeT HEKOTOPYI0 Ipe/BapHTeJbHYI0 OOIYI0 MOATOTOBKY
B 00JaCTH MAKDPOCKOIMYECKHX HCCIAeJOBAHMI, NpeKae 4eM IDHCTYOHTE K H3y4YeHHIO
H3J0KeHHHX HAMKe TEeXHAYECKMX IpPHEMOB.

IIpoBenenme HccaAexoBaHHUI

1. Umcto mpoTepeTh BCe ONTHYECKHE JeTall MAKpOCKoma, yAedas ocoGoe
LIAMAHAE BepXHeil MOBEPXHOCTH KOHJEHCOpa.

2. OtperyiupoBats MHKDOCKOI M JIaMIly Ha MAaKCUMAaJbHOE OCBEIIEHWE.

3. IloMecTHTH HpeAMETHOE CTCKIIO HA CTOJIAK MUKDPOCKONA H PAcIONIOKATH B HY K-
HOM HANIPaBJICHHA NHJAEBYI0O KOPOKKY NPH OGBCKTHBC ¢ MAJHIM YBEIANICHHEM.
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4. Peaxo corycHpOBaTH YACTHIH IIyTeéM TOYHOH PeryJHDOBKHM ¥ YCTAHOBHTb
KOHJEHCOP TAaK, 9TOOH YACTHNH BHAEIANNCH C MAKCAMAJNHHOE SIPKOCTHI.

5. OrperyagpoBatp HOJO)KeHHE IIPEAMETHOr0 CTeKIa HA CTONMKe TaxuM of-
PasoM, 9TofH JAOPOKKA THJIA BaXOAWJach B OHOU JWHHE ¢ BepTHKAJbHKEIM Hepe-
MEIIeHNEM CTOJHKAa, WM IOBEeDHYTH OKYJAAD TaK, YTOOK TOPH3OHTAJLHEE IHHAM HA
CeTKe COBHAJId C TOPW3OHTAJILHHM IepeMeIeHHeM CTOJNHKA.

6. Bu0pars DOAXOJAINAX Y9aCTOK IONEPeK JOPOKKE M NPOABHHYTH €ro
B IIEHTP IOJIA.

7. CHOoKycHpOBaTh ROPOKKY IHIE NpPH O0beKTHBEe ¢ GONBIIAM yBEeTMICHHEM,
OpAMEHAA MACIAHYI0 HMMEPCHIO, MATOBOe CTEKAO M 3eJeHHNH QUihTp.

8. YcramosmTh Ha INEHTP H CPOKYCHPOBATH KOHHEHCOD.

9. OrperyampoBaTh peocTaT Ha IOJyYeHHEe DPABHOMEDHOTO SCHOrO CBeTa.

10. C moMomp0 MEXaHWYECKOTO CTOJMKA BBECTH B IIONI¢ 3PEHIA YaCTHOH HA
OJJHOM Kpae WUHJEBOH [OPOKKH W HepefBHTraTh HX MENJIeHHO 4depes Ioiie, Aeprka
B TO ke BpeMsa B (oxyce. ITOACUATHIBATh YAaCTHIH OPH HX HPOXO:KNACHAH depe3
OJHY TPeTh COTKH M ONPEREIATh HX PasMepH IyTeM CPaBHEHAA ¢ IPOHYMEPOBAHHEIMHA
AUCKAMHA HJIE KPY/KKAMH Ha CeTKe.

11. Hocne mopcYeTa MHIEBHX HPENapaTOB HpeIMETHHIE CTeKIA NOJGKHH OHITh
IPOYMINEHKN W [OMEMeHH B dJamky I[leTpm mim sKcHkarop.

12. B xomme paGouero mHA OOBEKTHB /[OJKEH OKITH BHRITANIEH ¢ NOMOMBIO KCH-
JIOJA MM JPYroro IOAXORANIEr0 PACTBODHUTENA NIA YAAJERMA Macja.

PaGoTHEEK, Beymuii IOACIET HOA MHKPOCKOIOM, HA3HIBAET pasMep Kammol Ta-
CTHUILH, KOTOPHIH €I'0 HOMOIHNK PETHCTPHEPYET C MOMOMILI0 KOMIUIEKTA CICTHHX aNIapa-
ToB. MoskHO 000iiTHCE B €3 IOMOIENKA, 00CIY/KABasA CIETIAKH JIEBOIT pyKoit. B atax
cIydafax HeoOXOAMMO WiV OpPefycMOTPETh aBTOMATHIECKOe YCTPOHCTBO Hjsa mepe-
MeHIeHMsA TIPEeAMETHOTO CTONHKA, WM NPOW3BOAATH HABOLKY HA HLUIEBYI0 JOPOKKY
€ OCTaHOBKAMH, II0 9acTAM (IepecedeHNAM), perucTPEpPYs JACTHIH, IOSBIAAKIAECA
B IIpefielax CETKH B TO BPeMs, KOTAA NOJe 0CTAeTCA HeMOABMKHKM, B TeUeHHE KayKAOH
OCTAHOBKH.

TeopernueckH IeM Goxbme OygeT MOACIATAHO TACTHI, TeM 0ojee TOTHEM OymeT
pes3yarTaTrT Hnopacdera. O,I(HRKO OpPaKTAYECKH ROJAWYECTBO YaCTHIL, l{O'l‘OpOe MOKeT
OHTh HOACYMTAHO HA KAIKAOH HHIIEBOH [OpOoMKe, orpammieno. Ilpm dpeamepHOi
TOJIEHE NLJIEBOTO Ipelapara mepemoJHeHHme er0 YacTHIAMH CIYKHT IPAIAHOM
HEeTOYHOCTeH M HOACYET CTAHOBHUTCA TPYAHEIM W YTOMHATEJNbHEIM. EcCiHH ke IELIEeBOM
mpemapar CJAWMKOM TOHOK, TO CIyJaliHHe W3MEHEHAA HIH 3arpsA3HEHAsS MOTYT
cepbesHo NOBJIUATH HA pe3yJbTaT moncdera. IlpaxTmdeckd Hambosee YIOBIETBODH-
TEJILHOR CYMTAETCH ILUIOTHOCTH TopsAAKa Okoao 100 wacTHn Ha Ka:KIY0 IHIEBYIO
IOPOKKY, ¢ BepxHEM mpegeaom po 300. Ilpm oprammsanmmm oT0opa mpob 3TO 06GCTO-
ATEIBCTEO B BO3MOKHO OoiibImeil Mepe AOMKHO OHTH yuTeHo. [Ipm onTEMaabHOH
maoTHOCTE mopspka 100 gacTun KasKAHi OHIEBOM Npenapar JoJKeH OHTh HOJ-
CUYNTAH ABAKIH, ¢ OOMMM KOIATECTBOM 3aPerHCTPHPOBAHHEIX yactuil mopagka 400.
EcAX IUIOTHOCT, HAMHOTO MEHBIIE ONTAMAJBHON, KOMHMYECTBO IOACYETOR AOJKHO
OHTh YBEJHYEHO.

BrunudncneHHe pPe3yJaAbTaToOB

1. PasMep ceTKM HWTeHd OHpeJENseTCA ¢ HOMOMBI0 MHKDOMETDAa MHKPOCKONA;
O00EHYHO OH cOCTaBIfeT BeamuwmHy nopsapgka ot 0,0085 mo 0,0087 mam pna mMHpAEH
OMHOI TpPETH CeKOu:.

2. JlagEa ©THIEBOX MROPOKKH, 00pa3yeMoi OJHEM TepMOUIPeNHIETATOPOM,
ABNAETCA HOCTOAHHOA M MOKET OHIThL H3MepeHa ¢ IOMOIILI0 BEPHbEpA HA CTOJHKE
Mukpockona. OORMHO OHAa COCTaBAAET OKOJIO 9,5 Mm.

3. KommuectBo dactum B 4 cx® BHUACHACTCA CIENyOIEM 00pa3oM: eca:m
N — xonmuecTBo dactam B 1 cax®;

C — ofmee KOJIMIECTBO HYACTHI, UOACYATaHHOe Ha O0OMX IOKPOBHHX CTEKNaX;
n — KOAHYECTBO HepecedeHmit (1/3) Ha KA’KAOM IIOKPOBHOM CTEKIe;

V — o0beM onpoGOBaHHOTO BO3XyxXa, cM3;

0,0085 — mmpunra 1l/3 ceknEA (OFHO DepecedcHHE), MHM;

306



9,5 — pnABA NHEXEBOH JOPOMKKH, MM;
TOrf@a
C-95
Vnr-0,0085
Hpunep. O6neM Boagyxa, BasTHil axA ompoGosammsa, V = 200 cu?;
9actTunH, UOACYMTAHENE HA NOKPOBHOM crekme A : 105; 95; 100; wacTEOH,

HOACYHTAHHNE HA HOKpOBHOM crekie B : 110; 120; 115.
Takum obpasoM, C = 645; n = 3; V = 200.

C

Orcroma

645
= —_— 3
N = 1120 wactni 3. 900 1200 wactEn B 1 cx3.



OTJIABJEHHE

TIpenuciaopne K PYCCKOMY H3NAHHIO . . . . . . o . . . . .
Beenenne

T'nasa I. lpiis ¥ npoeccHoHANbHbIE NBUIEBble 3a00JM€BAHAA .

B3BEemeHHAA WHIb . . + « « o + o o o « o o &

Yacrora 3aboneBaHnit MHeBMOKOHHO30M .

YcraHoBjAeHAe ODACHOCTH NHIAX . .

JonycTAMble HOPMHL 3AmBIIEHHOCTH . . . . . . . . . . . o .
IIpeporspamenne o00pasoBaHisA ONACHHX KOHIEHTDALMA MALIIX

I' n aBa II. BogocHaG:xkenne

Hcrounnk® BomocHabmeHmA . . . . . . . . . . . . . . .
KagecTBO BOOHL . . . . . . - « . 0 v v v v v ..

Ouuer®a MWAXTHOH BOMH . . . . - « « « o« v o o o v o .
KoamaecTBO BOHH . . . . . ¢« v v v« v e v 4 e e e e
JlaBaeHAE BOHBL . . . . < v v -« 4 4 4 e e e e e e e e . .
Tpy6ompoBOAN
BeooMoraTeapbHEe HACOCH e e e e e e e e e e e e
IlepepBm:kHEEIe LHCTEPHH . . . e e e e e e e e e e

CMaumBaompe peareHTH (uoﬁaBRn) e e e e e e e e e

I'nasa IIl. NMpamenende Bogsl MNIA HPEXYOPEKACHAA BO3HUKHOBEHHS

H HORABJACHHA IBIIH . . . . <« ¢ o o &+ o o« o o o o o o o« o

Opocarean
Ha4ecTBO BOTHL . . . « « « v ¢ & o o« o o « o o o + o o
PydHoe ynpaBieHWe OpPOCHTeIbHHMH YCTaHOBKaM#A . . . . .
ABTOMaTHYeCKOe yIpaBleHHe OPOCHTEeJHHHMH YCTAaHOBKAMH . .
Hcnoas3oBaBiie mapa A DOJABJAEHAA IOELIA . . . o . . . .« .

Hcooap3oBaHne eCTECTBEHHON KOHISHCANWH BONH AJIA NONABICHASA
Taasa IV. IlpoBeTpEBaEMe . . . . . . . . . & ¢« « « o o o &
T';aBHOE HPOBETPHBAHME . . . . & &« & o o + « + o & o o &
OGocobJeHHOe HPOBETPHBAHIE . . . « . .« « « « « o o o o

3(8

Crp.

10

11
15
16
17
19

22
23
23
25
26
27
27
28
29

3

32
34
35
35
37
37

39

39
45



IlpoBerpEBaEHe HOATOTOBATEABHEHX pabor . . . . . . . . . .
ITposerpmBaEme owmcTHHX paGor . . . . . . e
ITpoBerpHMBaEMe OPH NPOXOAKe INAXTHHX CTBOJOB . . . . .

Hamaop . . . . . e e e e e e e e e e e e e e e e .
Inasu = perncrpamm e e e e e e e e e e e

I'nmara V. Orcoc samblIeHHOro nosnyxa H 0YHCTKA ero B d)nm.'rpax B non-

SeMHBIX YCHOBHAX . . . . « . « « + . e e e e e e
Ucrounnku mmeoﬁpasonarma e e e e e e e e e e e
CmcremMn oOTcCOC2 . . . . . ., . . . . e e e e e e e e e
IInneysaBanBapOIAe cbnmﬂ'pu .......

MexagndecKne DORUIEYJOBATENH . . . . . . e e e e e e
TkameBule ¢masTpwr . . . . . . . . . .. . .

QAIBTPH H3 OHHJIOK . . « + o « « o o « & o o o o s+ o & o
DNEeKTPOCTATAYECKHA® NHUICYJIOBHTENE . . . .« . & « « o o o + o o .
HemmrtaEde QHIBTPOB . . . . . o &« o 4 4 e e e e e e e . .
O6cny;KEBaHHe NEJIEYIABIABAIIAX YCTAHOBOK . . . + « o+ . . . .

IFzasa VI. Yupasnenne Kposieli W momepikanme BHIpaGoToR . . . . .

Bopsfa ¢ NHJIB0 OpH 3aKiIafKke BHpPaGOTAHHOr0 IPOCTPAHCTBA ..
OGDYIIBHEE . . & & v ¢« « o v v o s s e e e o e e e e
MonzemuOe APOGAEHME HOPOREL . . « - « « & ¢ & « & o « « o o o &
MiTaBroBoe KpemNeHHe KPOBMH . . .« . + o « o « = « o o o o o o &
IToppeiBka BMEMAIOIMAX HOPOK . « « =« « = o « =« o o o o & o o« o &

Faasa VII. Bypemme . . . . . . . ¢ . o . o v v v v v v v o

YmapHOe GYpPEeHNe C UPOMBIBKOE . . . & o & « o 4 &« & « +
BpamarearHoe Oyperme . . . . . . e e e e e e e .
Cyxoe Oypemme . . . . . . e e e e e e
Hanxsop u TexHAYecKmid yxof, 3a 6ypHJIBHHMH MalIAHAMA .
HcnuitaEua OGYPHABHEIX MOJOTKOB . + « & &+ &+ o & « o o + o &

IFaapa VIIL BapmBaele PaGOTBI . . . . . . . « « v o o « o 4 o o

O0mHue MepH DPESOCTOPOMRHOCTE o o « « - « & o o o + = + o o « «
B3puiBEHE PAGOTH IO IOPOHE . . . « « - « « « o o o o o o o o
B3phBHHe paGoTH B YrOJBHHIX IHAXTaX . . . . . . . e e e e

F'mabBa IX. BRIeMKA YIUA . . . . - v v o« o v 0 o o o v v v o W

O6mume HOMOMOEEA . + o o o o « « o o o o o o o o o o«
Yupapienne KpoBiieif I ee MOAMEPMKAHAE . . . . « « « & o « « o o &
IIHeBMaTHueckde OTOOUHEI® MOMOTKH . . « . « . + « & + . .
BpyOoBHE MAIMAHHEL . . « + + . . « + o . .
BrieMouHHE H DOrpy304YHHE MAlIHHK C MeXaHHIeCKAM HPHUBOOM . . .
HareeraEme BOJH B IJIACT - - . « = ¢ o « =« v o o + o « o .

dameHmTen® B3PHBHHIX pabor . . . . . . . . . . ... ... ..
'z asa X. TpaHCHOPT HOJE3HHIX HCKONAEMBIX H HOPOK . - . - - + o o
Pyunag norpyska . . . . . . e, e e e e
Mexarmieckne cpegcrBa HOOFPY3KE B 3a0oe . . . . . . + o o & & .

Crp.
48
54
59
61
61

62
63
63
66
66
67
74
T4
71
78

80
91
94

94

98
105
106
110
112

113
113
114
116

126
126
128
128
131
136
141
148

154

155
156

309



MexanAiecKkHe MOrPY3YAKA DPH NPOXOAKe INTPEeKOB, TyHHeJed W MIaXT-

HEIX CTBOMOB  « . & & v o « 4 o o o o o o o o o o o o « & ..
CKarH 1 HeGONBIMAE PYHOCHYCKH . . o o « « + o o o o = o « o o &
JIeRTOUHEE KOHBEMOPEL . « v & o o o o o o o o e e e e e e
HIaxTHEI®E BATOHETKH . .+ + &« « & o & o o o o« o + o o o o o &
OnpoXEAHBATENH Y IIAXTHOTO CTBOMA . .+ « o « = o = o = o « « « &
TnaBHnle pyROmepeIyCKHEIE CHCTOMEL . . o« o 4 o o o o = s o & « o
CHADOBOH HOOBEM . . . . « « & .+
MopseMukii TpaBCOOPT MAaTePHAJAOB H 060pynonamm ........

I'masa XI. Hepensmkenne B NOA3EMHKIX OTKATOYHLIX BRIpaGoTRax . .

IlepeBoska Jm0med . . . . . .« . o« 0 o0 .
CrnenmansHHe BHPAOOTKH A1 NepefBIKeHHWA Jomed . . . . . . ..
Ynanennme OCKNEHHOHM MBIIM . « + « « o « e et e e e e e e e
Cpa3HBaHEe IEJIH B DOJ3eMHHX BHDPAabOTKAX . . . . - & &« o + + &

I'anasa XII. OGoraTmrensunie gaGparm, uac'repcme H JIpyTHE COOpYHe-

HAA HA TOBEPXHOCTH . « « « & & o« o o + ¢ o o o o o &
T O6mue MOMOMEHHA . . . . . « « . .
VraeoGoraTereapHHe PalpPEKE . . . . . . 4 4 4 4 o4 o« e o4 . . ..
PynooGoraTETenbHEE QabPHEKE . . « o « + o 4+ . o0 e 0 4 . . ..
IIpo6mpHEle mabopaTopm® . . . . . . . e e e e e e e e e e e
PYRAHUYIHEE MACTEPCKHEE . o 4 « o = o o o« o o o o o o o « o » . .
ITomemeHHsA [ pasNeBaHHSA M JIAMIOBRI® . . . . . . . . . . + o &
OTKpHTHE TOpHEE PaGoTH (KAPBePH) . . . . . . . . « « « « ...
Komrpoas . . . . . . e,

IPaxasa XIII. Opoxoaxka TyEHeXe# . . . . . . . . . . . « o « .« . .
BypeEEEe . . . . . . .t e e e e e e e e e e e e e
BapuBHEE PAGOTH . . . &« v & ¢ o s o o o ¢ ¢ o o o ¢ o 0 o ..
BerTuaanus s e e s e e s s e e e e e e e e e e e e .
Iorpyska, TPaHCHOPTEPOBKA ® PA3FPY3KA « « &+ & & « < « « « . o
BpeMeHHAA KPOIB .« + & & « « o « o o o o o o o 0 o o o . ...
TOPKPETHPOBAHHEE . . « « v « = « & o o « o o o o o = « o & ..
Yucrora Ha pabodmx MeCTAX . . . . . « .« o . 4 4 o4 .. . . . ..
Hamgop . . . . . v v o v v v v v v v v oo o e e e e e e

F'aasa XIV. Heroropsie cnemmalbHbe NpodieMsl Gopn0hl ¢ mLIABIO . .

OclIaHNEBAHAE B YrONBHEIX MIBXTAX « « « 4 o o o o o o o o « o o o

AGCOTIOTHAA BHICOTA MOCTHOCTE . . . o o « « .« . e e e e e e .
TeMmepaTypa M BIAMHOCTD . « « « « « = o« « « & e e e e e s e
YraaneEde DHAM U ra30B HOCHE B3PHBOB . . . « « o o o « « & & .
Tlogzemurie APOGHIBLEEIE YCTAHOBEH . . & « &« « + o o o o« « « « o &
PagmoaxTEBHOCTS e e e e e e e e e e e e e e e e e e e e
Paasa XV, UBpmenayalbHble CPeliCTBA 3amBTEl . . . « . . . . . .
TpeboBaHusA, NPeABABIAEMBI® K PECHHPATOPAM . . + « . o . o . . .
ITIpnMeHeHHe CHATOTO BO3AYXA « « + + o o o o o o o & o o o o o

310

Crp.

157
158
159
167
169
170
170
172

173

174
174
175
175

181
181
192
196
200
201
206
206
209

" 210

211
212
213
215
216
217
217
217

218

218
219
220
221
221
223

224

225
230



TexHAICCKEA YXOO . « - « « « o e e e e e e e e e e e e e -
Caysk0a HABOPA « « « « « + o 4 o o o o o o o v v o e e

IT'aasa XVI. OrGop mpo6 B3asenleHHOH DhIIM, ee H3MEPEHHA H AHAJMA3DLI

HasHa4eHEHEe KOHTPOMA . & + + « o o o s o o o o o o o o« o o « &
OT6Op mPO0 IEIAF . « « « & + o & 4 o o o o o o v o v v 0 e o u s
ABaZE3R . . . . . . e . e et e e e e e e e e e e e
PerdcTpamBa . . . . + + + o b e e e e e e e e e e e e e e e

F'aasa XVII. O0yueane W HOATOTOBKa KaJipoB . . . . . . . . . . .
MoaroToBKa pPYKOBOOAMHAX PabOTHAKOB . . « .+ « « « « &« « & o . .
HoaroToBka pabouIAX . . . . . « . & ¢ ¢ v 4 e e e e e e e .
IToproroBKa coemAaJIACTOB . . . . . . e e e e e e e e e e e
HpamoskeEme 1 . . . . . . . . . . . . . o 0 v oo e e e e
OpEAOKEHHEE 2 . . . . . . v v v v e v v v s e e e e e e e e
TIPAAOKEHTE 3 . . . . . v . & i v i i v v e e e e e e e e e e e e
Ilpanoxenne 4 . . . . . . . . . D



HNEHTPAJIBHBIA HAVYHO-UCCIEIOBATEJILCKURA
IIPOEKTHO-KOHCTPYKTOPCKUM WHCTHTYT
NPOPHUAAKTHKH THEBMOKOHHMO30B M TEXHHKHA
BE3OIIACHOCTH (I HU X O 1)

IPENOTBPAIEHUE IILIJIEOBPA3OBAHHSA
U IIOLABJIEHHE IIBIJIX HA TOPHBEIX PABOTAX

PenaxTop manaTenscTBa B. @. Hypmyxamedosa

TexH. pepakrop JI. H. Mumancsa
HKoppekrop A. B. Cusaroga

Coaso B Habop 26 /11 1969 r.
Nonnrcano B nedare 18/VI 1969 r. <opmar 60X901/qe

Ieq. ax. 19,5 Vuq,-m3g. . 19,7 Bymara Na 1§
HHIEeKC 4—3—4 3aras 335/10621-10
Trpaxx 1000 k3. Iena 1 p. 62 K.

H3spatenscrso «Henpar. Mockea, K12,
TpeTeAroBCKEM npoesn, 1. 1/19.
JlemmETpaAcKan TEHOrpadma Ne 1 4 «KpacHbifl [TedaTHHEK»
Faasnonarpagnpoma HoMuTeTa OO medaTH OpA
Cosere MmamctpoB GCCP, MOCKOBCKEY LpDOCHEKT, X. 91.


http://files.stroyinf.ru/Index2/1/4293740/4293740327.htm

