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IHCTPYRIMA NPEARGIHEYEHA ZJA MHXCHE PRO~PEXHHYOCKUX
PadoTHMEOB He(TErasonoCHBapUMX ¥ GYypPOBHX NpPEANpuATEil,
HAYYHO~UCCACAOBATEABCKNX ¥ NPOSKTHO~KOHCTPYXTOPCKNX Op-
TaHn3auuil, CBA3EHHNX C UCIOJNB30BAHUEM W paspaCoThRoff Tex-
HUYECKIX CpPEeACTB U TEXHOJOrUM 3a0yprBaHUS AONOXHMTEIBHO-
0 CTBOJIA U3 OOCAXKSHHO! CKBAXWHH,

B uHCTDYKIUM IpUBEASHH TEXHOJOTMA 3aCYpPUBAHUA ZO-
NOJHUTEJBHOr0 CTBOXAS B MHTEpBalle BHPE38HHOI'0 YYacTKa
oGcazHofl KONOHHHW ¥ ero OYypeHudA B 38J8HHOM HENPaBNOHNY,

a TaKke ONUCaHue TEXHUYOCKUX CPEACTB,lPUMGHANMMXCA XAH
aroit uemn.

ncTpyrumMa paspaGorTaHa IoGopaTopuell cneumanbHOH
TEXHUKM ¥ TEXHONOIMM peMoHTa cKpaxus BHIMABT, npu yuac-
TUY COTPYAHUKOB NAC0OPaTOpU¥ HAKAOHHO~HAIPABAGHHOTO Gy-
pexnsa BHUBT u BCecow3HOro HayYHO-MCCIEZOBATEINHCKOrO
UHCTUTYTA NO KDENJEHEWw CKBA®MH ¥ GypPOBHM pacTBOpaM
( BHUNKPHedTH).

Cocrasuremu: %spopudcs B.A.,Tamkosckuit I.0.,Ksmmua I.X.,
beayuos B.B., Dosaamxws A.C., Conosser A.B, (BHMUET),
Ampagsse M.0., Casemox H.E., Caprmcor H.B. (BHUUMKPmedrs)



PYKOBOZAIA ZIOKYMEHT

KECTPYXIUKSH
[0 SARYPUBAHMD JIONOXHUTEEERHHX CTBONOB U3 OBCAREHHHX
SKCIIYATAIMOHHUX CKBAKMH

PR 33-0148052-550~88

BRogETCA BUSPBHe

Cpox z3enesmst ycramomnex ¢ 0I.08, I988

1. OBIME NOXOKEHWA

I.1. 3afypnsan;e AONOAHNTONABEMX CTBONOB W3 OGCAXEeHNHY DRCIULY
aTaImOHHHYX CKBBXMH NPOH3BOIMTCH C NEALD MX BOCCTAHOBNEHMA H BHO--
na B fonn nescTByDEEX.

1.2. lipencranneHHAR B RHCTPYRIA¢ reXHOIOIRA 3ACYDHBANEA N0~
IONHATENIEHOTO CTBONA K8 OGCEXeHHOR AKCIIYAramHOHHOR CXBEXMHEMW (UA-
J6e IO TERCTY - TEXHONOINA 3aCYDNBAHEA AOIOJHETEXEHOTO CTBOMA)
NOSPOAAET TPOM3BOXMTH 367 YDHBSHNE C HEMBHTHOIO MOCTA B MHTEDBANS
BMD@SSRKOLD YHACTRKA OGCARHON XONONHM OTKAOHETENAME HE G896 IRID&--
BINYECKEX (W1 QIEKTDHISCKEX) 3aCofiRuX ABurarexel X HaupaBNeHHOE
GypeENe B COOTBETCTEHE C PECHUOTHHM NDOSKTHHM upodwsen.

I1.3. PaspemaoTosA NpEMSHEEEe OTHEJIRHNX TOJORGHME HacTOAMEH
HECTPYXIMX IpX JMKBENSIRN &BADKE B CYDAIMXCA CKBaXEHEX, BCKPHYEW
OPONYMEEHHX DPOAYETHPUHX NESCTOB, YAANEHUE DOPPERLSHHAX YYACTEOR
QOCaNHNX BONOHH X T.H.

I.4. Codmnzemme HacTOSmef# NECTPYXIEN OOSSETEILND A BOSK

pefrenOCNBRINNX X OYPOBMX UDSINDKATEE, NCHOALSYDIKX OLECAEANE B
EAl TEXHNUECKE® CPRACTBA N TOXHOIOTETISCKME QUSRAImL.
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2. TPEBOBAHMA K TEXHOIOIMY 3AEYPMBAHMA
JOIOMHUTENEHOTO CTBOXA

2.1. Texgomorms 380ypBBaHEA XOUONHUTENLHOTO CTBOJE IPEAyCMa-
TpHBaBT:

— BHOOP HA36MHOro OGOPYNOBAHNSA;

-~ OIPeNEeJSHNE QUTIMANLHOY rIyOHEH RHTEpPBANA 330y pURaHMA CTBO-
ne;

- mpenpapureNbHNE pACHeT AMMHH ydacrTha oO0C&nHOR KONOHHH, no-
LJexamero BHpe3aHnn,

- BHOOp PeXMMHHX NApamMeTpPOR BHpE3aHusd;

- pacyeT YCTSHOBKY IIEMEHTHOI'O MOCTA&;

- pacyer NPOeRTHOI'O NPOQMIA CTBOJA;

~ pacYeT OTKIOHAOUMX KOMIIOHOBOK OYPHILHOI'O MHCTDYMEHTA I
3a0yPUBAHNH CTBOIA;

~ BHOOp CnocoGe ODPHeHTEPOBEHWA OTKIOHANME# KOMIOROBKE NDH
3a0yPEBAHEY B OYDEHEM CTBOX&;

~ BHOOp POXMMEHX NAPAMETPOB 3a0ypMBaHMA K UypeHMA CTBONA.

2.2. llppmeHedMe TEXHOJOI'EM 3AGYDMBAHUA JOMNOJHAUTEIHHOIO CTBO-
Ja ofecnevsmBaeT:

-~ 3a80ypHBaHHe CTBOJA B HHTEpBAalle BHDPE3aHHOT'O yY&CTKa odcal-~
HOM KQIOEHH OHameTpom oT I40 mo 2I9 mm ¢ DmeMeHTHOI'O MOCTAa HA TUy-
oure no 2000 m;

~ MBKCHMAIbNYR EHTEHCHBHOCTD OTXON& 328008 NOIOGIHUTEILHOTO
crTroJa OT ckpaxyuy 30-50 M Ha I00 M GypeHEA;

~ CBOOORHHE OPONYCK B JONOJHHTENBHHR CTBOJ OYpPAIBLHOIO HMHCTPY-—
MuHTA I'eOQM3WYeCKNX OPMOOPOB, OTKIOHAKIMX KOMIIOHOBOK HA3a OypMIb-
HOR KONOMHE M T.K.;

~ 0a30UacHOCTh OYpeHMA, KPOIJIGHMA E Do-nenybmell akcrmyaTaimy
CT.BaMHE «

2.3. TexnomormaeckMit mponmecc 3adypUBAHMSA BRINTAET OIepaIyH :

-~ DOATOTOBKY CKBaXMHH K 3a0ypPEBEHWD;

-~ BNDE3SHNe yuACTKa o0canHoll RONOHHE HEOOXORVMON IJIMHHN;

~ YCTE@HOBKY IPMEHTHOTO MOCTE B EHTGDBANO BHPESEHMOIO yYec?T-
Xa OOCA&RHOM XONOHHM;

- 3a0ypNBEHES CTBOAA;

- OypeHHie CTBOJR B B&NAEHHOM RANDABNEEUM.
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3. TEXHWYECKY# CPEACTBA I 3ABYP/BAHWA
JONOJHUTEXBHOTO CTBOIA

3.1. YcrpolficTeo BHpesammee ynuBepcamsHoe (YBY)

3.J.I. JBY npezauasnaycHo ANA BHPE3aHuUR y49acrTxa oGcazuofi
KOJNOHHH ZuaMcrpoM or I68 zno 2I9 mM.

B 3aBUCKMMCCTI OT AMAMeTpa OGC8ZHOM KOJOHHN YBY MoxeT MMeThH
YETHPe BApPUAHTE MCNONHEHUA:

YBY,I68 = nnA KOJOHHH AvamcrTpoM I6B uu

YBY.I78 ~ aXA KOZOHHH AUaMeTpoM 178 My

YBY IS4 - i KOJOHHH ZuaMeTpoM IS4 MM

JBY.2I9 ~ ZnA KOJOHHH AMAMITpOM 2I9 MM

Cepulinoe nponssoACT30 HEYa8TO B I983 r. no TY 39-04-85I-83.

larorosuTem» - Kazymcku#t 3asoz "Hapnaraegremam".

Pa3paloTunk u zepxaTeldb NOANUHHMKOB KOHCTPYKTOPCKOR ZOKy~
MeHTanuw -~ BHUNET.

3.1.2. Texuudueckan XopaKTepucTuka YBY

[inaMeTp MO paCKpPLTHM pe3laM, MM
YBYel6B: . eeeussaroncasnnccnnrronennenrsssl?
YBY I8, eeieineecarnceerennanencnse o0esll0
B - . .-
yBy.ZIgOC.Q...!D-.to..o.on---.ltooa..-l-i.zso

luaneTp KOpIyCc& NO OrPaHWYNTENAM, MM
JBYeI6B,.seseesocrvesssnsccoscnscassnnseesldl
ym‘m--on-.--oa.oo.o-ou.-.n.o--.oc--.-o.l‘.‘a
yw'I%l.hocobn.0.-0.--00-‘00.‘0..0....0.0164
JBY.219

.ooo-.-----oo.on..-lll.cooo-oo---.a190

Macca,kr

IBYeI6B.0useaanncasstscnnasssacccacacnensslbl

YBY eI7B. ceeasncsoncssassssscccsoncassscasel6?

JBYoI%,  saeseancosssassosscoscssesascenss B0

YBY o219, seeeesssesnansescscoonccccocanseell3
LIVHE o MM RO GOMBE..eevvnnoavnnninnsrrannnsnnn.. .. IB66
TipucoeaunurennBan pea3b08 I'OCT 52B6~75 ,.v..veeocccases 388
KoimyeCTBO PE3NOB B KOMINEKTE 118 COOPKY yMTuceeoccscoosed
UceBas HATPYSKA HA DEALHKH..Ne GONCC.....c.unsoenss.. 0
KonuyecTro npoxkauupaemolt npoMusoynoit
XUAKOCTH u’/c...................................D.DI - 0,0I¢6
Yacrora Bpamermn , ¢ >(00/muH )....................? 166 - dI7
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lepenax zaBXerus HA yerpoficTBe , MG es cceevecncsese 2,0 = 4,0
Tesnepartypa pacouell cpesid ,OC 26 GONEC...ccveceesesass 00
CpeZRfif MEXSHMYECKas CKODOCTh BWpe3aHus ,M/c (m/¢).0,000I9(0,7)
NIpoxXoxKa HA KOMIUICKT DE3LOE , M BE MONEE (cvceecccsscesd

BUA NPOMHBOYHOY EUMAKOCTH eee secceessssss DBOZAS MMM OypoBOH pacr-
BOp 6e3 A0J3aBOK & ga-
3UBHHX YTHAREIUTENE

Omucanne KoHCTpYKUMM YBY ,nmpuHnung ZAefiCTBUA ¥ TEXHUUECKOTO
00CHYyXMBaBHNA NpUBEZEHH B npuaoxesuy I.

3.2. YoerpoficTso Bupezapmee II4 (¥B II4)

3,2.1. YB 1I4 npepHa3HaueHO ZNA BHPE3aHUs yyacTxa odcazHoit
KONOHHN zuamerpom I40 un I46 M.

CepuitHoe npou3BoACTBO ¢ 1988 r. mo TY 39-I190-87.

larorosuTens ~ Kanywcknit sasoz "KapnaTHegremau".

Pa3paGorTyMK ¥ JAepxaTeNdb NOLIMHHUKOB KOHCTDYKTOLCKO# KOKy=
MenTauuy - BHUNET.

3.2.2. TexHuyecKas XapakTepucTuka JB II4
I¥aMeTp HODIYCE MM aeee cooseesscsccssscncssesvascsasccee [I4

AuaMeTp IO PUCKPHTHM PESLAM,MM ee cooveccssossnesscase 170
TAMHA MM 06 GONEG..eeeceercncressossasccnscsanscoanssse BYD
MACCA,KD M OONBE...cvesvseenccacasscsasscssncsnccneesl20
[lpucoezunuTebHag pe3b0a I'OCT 5286=7Cc e vecececcscass 3~88
HoauyecTBO pE3UOB B KOMIJIEKTE HA COODHY,UT. ... 5

Ocepafi Harpyska H8 peslUH, KH HE G0NEG.c...cccosmacase 40
YacroTa BpalleHEsA, c'I(oo/Mmu Pooos cessvoececonass0,y5-1,5(30=90)
KonuyecTBO NpOKaukBaeMOi ITPOMHBOYHOI

ENTKOCTH, M /Cevesescncconeseasasnsescccsnsssnss 0,0 -0,0I6
TeunepaTypa paGouell Cpefin,”] HE GONEE...eervesecssssss 100
Cpennss MexaHMYyecKas CKOpOCTH Bhpesanus,u/c(M/4)..0,000I9(0C,7)
llepenaz XaBiaeHMA HA YCTPOACTBE,MIA ceeeceveeeses 2,0=4,0
NIpoxozKa HE KOMMIEKT DE3LUOB,M HE MOMGC....cccvessenvse

BuZ NPOMWBOUHON MMAKOCTY .....veeeses. BOZ3 UIM GypoBOR pacr-
BOD 6e3 ZOoO4BOK & ga—
3UBHHX YTAXEeIUTENE

Onucanue KOHCTpykKuuy YB II4,npuHuuna geicrTsus n TEXHUYECKO~
o OGCIYyXMBAHUA IpPUBEACHH B NPUAOXESHUY 2.
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3.3. JIemrarent (ABEraTers-OTENIOHATENE) ERHTOBOM
sadoinut JI-88

3.3.1. I1-88 npempa3Havyel MIA HANPABRNCHHOrO 3a0yDYBAHES R
GYpPeRHA IOINJHHTENBHHX CTBOJOB XGIOTaMM IEaMerpoM 97,0-146,0 .

[IprHAT K cepuftHoMy HpOM3BORCTEY B 1963 r.

HaroTomnTens - [lamroBcruft uam3ason M. Macumkosa.

PaspadoTYEx E Kepxarefh MOLIMHHEKOB - [lepmcrmdt ¢mmwar BEMHET.

3.3.2. Texuwm4ocrad xapexrTeprcTNkKa [I-88

IBAMETD, MM, .. .oevviiorcnaane teerecnen ceeccssass 8B
IHBE, MM ... .\ .vcecesearocnonsscsnssnsssccnnsee 3230
IUIEH2 EMXHEIO IUIGYA OTRAOHETOAA ..veceececcsasas 1390

mca' m---oo.ou-cc.oo---cno-ocnoaooooooo-oo--. IIO
[IprcoenpruTexabHad pe3b6a8 I'0CT S52B6~77, ., .veeee .o d=06
PacxoJi IPOMNBOYHOR RMIKOCTE, M°/C........ 0,0045-0,007

lepenan narzesmsa, Mia :

ODE DEXEME XOCJOCTOTO XOMA ¢vvenveeccones eeedds3=2,0
IpH PROOTEH DEEIME ....coceeseccsscesnnnans D9-7,0
LpH TOPMO3HOM DEXEME.,....,.... teeegrerscees 833-9,5

YacTOoTA BpameHNA BNXOJHOTO Baila, ¢ - (00/MEH):
Op¥ DeXAMEe XOXOCTOro XOIA...,.... 4,0-6,8(240-408)
OpE PROOYEM DEXMME ................2 7~5,0(162~-300)
Kpyramett momenr ,kKHeM(Krc-M):
UOp¥ DAGOYEM DOEEME .....eeess. U,530,61(52-60)
IDH TOPMOIHOM DEMEME ......... 0,76-0,95(74,5-93)

Jonycramasa ocepad HArpysxe,kH .....ceceeu.. vea30
Yron nepexoca ocel RCXDMRASHHOI'O
NIGPEBONEAKE, IPA%scecceoscessconns . L,0; I,5; 2,0

Bun npomMuBOWHOE XPAROCTE ... BOZa, IJIMHHCTHE DACTBO,
mm 0cTsD He Gomee I,3-I10°
RIX aSpRPOBAHBAS
mmcu
Omecaume KOHCTPYRuEM JI1-88, NpEHIENAZ NeCTREA R TOXHNYECKO-

TO OOCAYXMB&HEA OPRBERCHH B NPEIOXGHEA 3.



3.4. Ilsrrarens (ABATATENB~OTKIOHATENH) BHHTOBO#
aadofunft JI-I27

3.4.I. NI-I27 npepHasHayeH I/ HANDARIEHHOrO 3a0yPUBAHAA M
OypeHna IONOJHATENBHHX CTBOJIOB IOJNIOTaMT puamerpcoM 139,7-158,7 mM.

lpunar & cepniiHoMy Npox3BoACTBY B 1987 r.
#sroromurens - llapnosckufl Mamw3aBor ¥M. MACHEKOBu.
PaspadoTusk m HepxaTesb NOIJIMEHUKOB - llepMckuiit dmwman BHUIBT.

3.4.2, Texmnmueckad xapakrepacTuka NI-I27

JIMAMETD, MM -eecccccecosssccsnscssncnrsassacannse I27
Imvea, MM Y -0 8.0
mHa HMEHEeTO IVICYa OTKIOHUTENA, MM ceveessvas 2300
Macca, rr teceserssessscacsententsanansssnnas 450
Pacxop IPOMHBOUHOM XUIKOCTE, M°/C ..... 0,0I5-0,020
Nepenan namsnerzsa, Mla :

[OPE PAGOYEM DERHME «svesseravncsesssses 4,9-59

OpR M3KCHMATHHOR MODHOCTH +eevesesees.. 8,0-10,0
YacToTa BpANEHHMA BHXOIHOTO BaJLa,c"I(od/mm) :

ODK POGCMEM DORIME  eseee senssssenssses 2,8-3,I1(168-I88)

APY DeRMMO MAKCIMATBLHOK MOMHGCTH eeesss. 2,2-2,8(132-168)
Kpyrsammt MomenT, 1iHeM(xrcM) ¢

OPY DAGOYEM DOXKEME eecevsscnassnennss Ly6~I,8 (163~-I83)

IOPE peXVIME MAKCHMATBHON MCITHOCTHE ..... 5,0~4,0(306-404)
Yroxn mepekoca ocelf ACKPMBICHHOTO

NBDOEONHAKA, IDAM,y o .coesenseassessssss 1,0; I,5; 2,0
OpacoepaHuTeAbHAR pe3bsa Kk goxory I'OCT 5286~75 .., 3-88
lprcocAMHNTCILEASR pe3bla K OYPAIRHLM TPYS8M «es ... 3-101

Ban mpoMHBOYHOR RUERUCTE  .vevevoas vese« BOna, IuMHMCTHE
pacTBOp IUIOTHOCTLD

Be Gonee I,3.I0°
ET/%° uam 83pupoBIH~
Hasd EUIKOCTH
Onucanmde XOHCTDYKIMHM, NPUHIpMA NefCTBMA E TOXHNMIECKOIO 06—
CAYXUBAHV'A OPABGNEHN B NPANOXCHAX 4.



4. [ONTOTOBKA CKBAYMHH K 3ABYPUBAHVD JOIQIHUTEIBHOIO
CTBOIA

4.I. Onpenenats ruyGuMHY MHTepBana 3adypWBaHMA CTBOJIA H3 yC—
JOBMit:

- CKPaxMHa B MHTepBajle SalypMBAHMA 3aKpeIuIoHa OXHOR KoNMOHHOR
odcamHux Tpyo muamerpom or I40 no 2I9 mm;

- Hauyave NEeMeHTHOTO Koabma 3a odcamHoff XOXOHRO# MAR BO3MOE-
HOCThH 3aTPyOHOr'0 NEMSHTRPOBAHEA;

-~ JCTOH#YIMBOCTE CTEHKH CKBARAAH, MUIMMAILHad TBOPROCTL TODHHX
IOpON B RHTepBale 3adypNBaHusA;

-~ MAKCHMaJbHaR MHTEOHCHBHOCTE RCKDHBICHHS OCH CKBAXHHM BHMS
HHTepBaNa 3adypABaHns, HO He GoJee 2-3° na 10 u;

- BBMMGHRNA BEDPOATHOCTL BHODOCOS He(TE E rasa OpE 3a0ypHBa-
HEX;

- OPeBHUEHNE NPOeKTHOR I'MHL IONOJHATEJLHOTO CTBONS HAN S&—
IanHO# BENMVYMHOR TOPDH3OHTANBLHOT'O CMOMEHMSA HOBOI'O 3a00d OT CKBaXM-—
HH He MeHee, 9eM B JBa pasa.

4.2. [pou3BecTE MOHTax OYpOBOI'0 OGODYNOBAaHMA: BHIKM M Mad~—
TH LCCTATOTIOR Ipy30nOABEMHOCTH, foropa. 00sCheYMBANUOI0 BpameHHAe
HHCTpyMeHTa ¢ gYacTorod Q,5-1,5C” " Hacoca C NPOE3BOXETRABHOCTHE
20 0,02Cy°/5, IMPKyIAIMOHAOA CHCTEMOB C OYACTHHMA CPENCTBAME X
KOHTDONLHO-H3MEDHTEJIbHEME [DAOCODaMH, OCeCHEYHBADIMME TOYHOCTL M3-
MepeHmA = 2,58 OT HOMMHANHLHOTO 3HAYEHHA KOHTDONEDYEMOIO DApaMeTpa.

4.3. NpomadnodMporaTh IKCILTYSTAMMOHHYD KOJMOHRY TPYOUATHM mS-—
GQIIOHOM IIMHOZ He MeHee 3 M K INBMOTPOM Ha 3-4 MM MEHOe BHYTDPEH-
HErQ IMaMeTpa KONOHHH.

4.4. OnpenexETh MECTODOIOXEHNe MYQ$TOBHEX COSAMHOHEA OGCANHHX
TPyO C DOMOHBO MATHETHOTO JOKATOPa MyQT.

4.5. SeTAMNOHNPOBATH $ALTPOBYD YACTH IRCILIyATANMOHHOM EKONOH-
HH BOW YCPQHOBHTEL UDOCKYy B HEE BHNle MeCT& HADYWBEHEA.

4.6. [IpORGPAT: repMETHYHOCTE SXCIYATADZONHOE ROJOHHH IIyTeM
€6 OIPECCOBKM XABIGHMGM, BEIMYEEA KOTODOI'0 ONPEASNZSTCS IONOTE~
9eCKOfl CIyx00f NpeAUPHATHR.

4.7. [IpE OTCYTCTREM UGMOHTHOI'O KONLIIA 8& OCCANHOE KONOMHOX
IPOCTPEJAT: RORXOHRY HHEEE EHTODBAIA 3a0yDNBEHEA H ITDORSBECTE



3aTpyCHOe NEMOHTNpOBAHWE C NOIHEMOM NeMeHTAa He MeHee, usM Ha 20 M
BHII@ MHTOPBANA 3a0yDEBAHAA.

4,8, MpOMSBeCTE BHGOD THIIA HDOEKTHOTO DPOMAA KONMONHUTENLEB—
HOTO CTBOJXZ C ydIeToM OGeCHeUeHWA MIHMMANBLHHX 3aTpar Ha OypeHme,
PafOHAIBPHOTO METOXA BCKDHTEA NDOAYKTHBHOTO ILIacTa E IONTOBPEMEeH-
Ho# aRcIUyaTam# BOCCTAHOBAGHHOH CKBakuHH (IpmiIoxeHwe 5).

4.9. DpoM3BecTE PacyeT OpOeKTHOro mpoduns (mpwiCzerze 6).

4.10. Do ragn. I B 3ABHCMMOCTY OT TBEPIOCTE IODORH ONpeie-
JATH BEJMYMHY DEKOMCHIyeMOT'0 KOHTaKTHOT'O NABRIEGHHMA HA CTEHKY CKBa-
KHHH PK Opy 3a0ypHBaMYHE NOUGIHETENBHOIO CTBOJE.

4.11. B 3aBECHEMOCTE OT TBEDLOCTHE UNODOIH NO Tadn. 2 BHOPATH
ZOBOTO E ONpPENENUT: BSVIAYMHY ILICHAIE XOETAKTHOY HOBEDXHOCTH o K.

4.12. UnpeneiwTh: 3RaveHMe OTKIOHADUWEE CHAN P'o'r' Heocxomumolt
IJIA 3a0yPEBaHMS CTBONA, K3 BHDAXCHMUS

For = Pg- Sy

4.13. B coorBeTcTEMM C TaGX. 3 ¥ 4,COCTABIGHHHME 0O IIQHHHM
IPRIOXGHAN 7, BROPATh IBHTATENb-OTKIOHMTSNE ¥ ONPENENIMTL 3HaJYeHMe
Yrxa pepeRcca ECKDMBIASGHHOT'O NEepeRuiHEKA, IpY KoTopom OyLeT ooec-—
neyeHo HeOOXOnmMOe IJIf 3aCyDHBaHMA CTBQI2 3HAYeHME Férr Ina 3a-
HaHEHX 3HaYeHHE# nuaMeTpa LNOROTE B LMEMEeTPA CKBARHHH.

4.14. [pcpecT® IDOBEPOTHHY pacueT IBATATeNA-OTKICHATENA C
AGJAOTOM H8 OPOXOMMMOCTL er'G B ofCanHoif KOJOHHE M BO3MOXHOCThL 3a—
Oycke IBATATENs {(CM. DNpWIOXeHWe 7, pasn. 2 ¥ 3).

4.I5. QupenexmT: pPacYeTHYD BeIMYMHY MHTEDBAla 3aCyPHBAHKEA
CTBOJE E IIKHY BHPE3aeMOTrC YYACTKA KOJIOHHH, HEOOXOMMMyD LIA 3a-
OypuBaHHA CTBOIS& (OpEICEEHME 5).
Tatmeng I

PexOMCHIVEMHS ROHTAKTHHE LABAOHES LOJOTE
HA CTeHKY CHBAXHHH

ZapexTepAC~ : : 2 TBepnoCcTh I0pOR I
= nogg.na : Py, Mia (rrc/wed”) mram%v, Mﬂa(x?'c?uu%)
MATras 1,5-3,0(0,15~0,30) Lo 250 (o 28)
Cpexpgad 4,0~7,0(0,4-0,7) 250-I000(25~100)
TBepnas 8,0~I10(0,8-L,0) T000~2000(100-200)

Kpenrasn 10-20(1,0-2,0) 2000~4000G (200~400)



Tadmma 2
XapaxTepuCTMKA NOROT IR 3aCypKBEHEA
JNONONHETENLHOTO CTBOIA
Os¢p moxoTa i Sg oc” | Tpruevanes
—_—

I IeIC-OB I50 TpexmapomevHOe
it I6IT-UB I05 "
I ISIC-IB 120 "
W ISIT-IB 84 "
U I46T-1B 66 Tpexmapomeasoe ($ppesepomanmut 3yg)
Il 146K~1IB 70 Tpexmanomeunult (wTHpeBof 3yG)
i 139, 7C-1B 55 Tpexmapomeyrnoe (¢pe3epopausult 8yG)
I 139, 7T-1UB 54 To xe
I I39,7C3-H 65 OnnomapomewHoe
B 13X 55 T pexmapome3Hos
W I32T~UB 65 -
W I20,6C-0A 54 TpexmaparsuHoe (ppeseponannul 3yd)
W [20,6T-LA 52 To xe
B 118 C 50 T pexmapome1Hose
BIIST 48 "
WCM 132 210 Il sToTaRMMBASTCY OO 3aKA3Y
HCM 139 220 To xe
UCM 146 230 "
WCM 151 250 "

HCM 161 270 "
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TaGnuua 3

PacyeTHHE 3HAYeHNA OTHIOHADmEl
culIH zsurarTens NI-88

IinameTp KOJNOH-|Yron nepe-| JimameTp, M Orxnonspomas Cuia
HH MM KOC& WCK- or, KN
¥ BJAECHHOT O
Ha y,_IBH Tpen- gepeB ontp- | ROOT® | OKBAXE~{E KONOH-| B CKBaXM-
I‘Hgﬂﬂ ﬂug,dm Ko o or 4, mA . |He For He F;r
3%00* 3,0 1,60
20300 2,80 0,60
40,0 1230 2950 I,C  I90,0 1.4 0,20
1°30° 0,50 0
3°00" 2,75 1,40
2°301 I,% 0,8
46,0 I27,0 o 20,6 19,0 ' ’
2°00? 1,0 0,30
1°30° 0,50 0
2900+ 1,70 0,75
68,0 Is0,0 930" 10,0 24,0 I,25 0,25
2%¢0° 0,60 0



TaOnuna 4

PacueTHHEe 3H3UEHMA OTKAORADEEH
cuan Amurerexs AI-I27

-
IraMeTp KONOH-;YI'OXN nepe-

InaueTp, MU

Orxnonanmas Cuia

HEL, MM jX0Ca uCK- fo7, EH
T | PUBIEHHOrQ _ -
2a y*!B“ngeH'igepeaonam- noxoTa | cxBagE o, CA0H"{ B CHEAXH
HHY !HVI ;xa a(, Hﬂ.—llc. HEe ; T He FJT
Wl 4“ 1 & AA, s
3%0 11,80 8,00
29301 8,75 5,30
168 150 140 214
2%0* 5,90 2,70
1930+ 3,10 0,60
3%0: 10,20 5,50
20309 7,40 3,20
178 158 151 243
2%0 4,80 1,00
1020+ 2,60 1}
3%0v 7,20 4,30
2030 4,90 2,30
194 175 161 243
2%o0s 2,30 0,50
19300 1,20 0
3%o0 4,70 2,40
219 200 2%30* 190 269 3,00 1,00
2 %o 1,50 0
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5. BHPE3AHME YYACTKA OBCAIRO{ KOXOHHH

5.1, [ORroTOBRMT: MHCTPYMOHT NIf BHDPE33HMs, COCTOSmEH X3 Oy-
PunbaNx PpyC muametpoM 73,89,I02 wim II4 MM (B 3aBUCHMOCTH OT
AXaMeTpa OGCALHO# KONOHHH) C NOBGPHYTHME 3&MKOBHMM COGNRHEHHAMA
B YHCTHMA BIyTPEHHEMM NOXOCTAMY, & TAKRe YTARENESHHHX GYPRIBHHX
Tpyd odmeit maccoft se mense 5000 kr. Onpeccopars CYyPHILHYD KOAOH-
HY 414 IIPOBEPKE €@ I'ePMeTEYHOCTH.

5.2. Nbor3BecTE BHOOD BHpe3awmerc ycTpoicTBa COIVIACHO .
3.1 ® 3.2. 3aPONOM HDOCTARIAKTCA YCTPORCTB&.COGDaHHHE C Hacamkoi
IaA pacoTH HA BOle, & LA padoTH Ha IVIMHMCTOM DacTBROpe HeOoGXOmH-
MO yCTEHOBUTH HACANKY C ODOXOAHHM OTBepcTHeM 14 mv (cM. mprioxe-
HEEe I ¥ 2).

5.3. [lpoBepHT: HANEXHOCTD: PACKPHTAA ¥ 3aKPHTHA pPe3LOB BHpe-
3ammero ycTpoicTsa myTeM IPOKAYMBAHASA Yepe3 Hero IPOMWBOYHOK xmn-
KOCTE B koaudecrse 0,0I-0,0I2 ua/c , UpH 3TOM Iepelal NABISHEA
Ra ycTpoilcTBe IoNXeH OWTh B npemeaax 2,0-4,0 Mia.

5.4. Ilpom3BeCTH CHYCK BHpe3anmero yCTpOHACTBE B CKBAXMEY Ha
3anayHyD IVIyOHHy, HO Tak, YTOOH peslH HaXORWIHNCE HUXEe MyPTOBOIO
COGI¥HEHEA OGCAIHHX TPYy® He meHee, 4em Ha 0,5 M.

5.5. Illpom3BecTH Npope3aHMe CTEeHKH o6CanHO#f ROIOHHH, IAA
qero:

1) BRMOMETE DOTOP  BpamaTh CypPRIbLHYD KONOHHY (BHpe3akiqee
ycrpofietBo) ¢ zacroroft 0,5~ I el (30 - 60 of/vum );

2) BRWIDYHTLI GypPOBOE HACOC E IPOKAUMBATL IPOMHBOYHYD XHI-
KOCTH B KoammdecTee O,01-0,0I2 M%/c;

3) wepes I5-20 MEH HDDECTYOMTH K IoJlade MHCTPYMORT& BHU3
npE oCeBOR Harpyske Ha pe3mu or 5 xo I0 kX nocrememso yse-
JEYHBAA KOMMYECTBO Nporawmsaemoil zmakocTs mo 0,NI6 Ma/c.

5.6. llocre nNONBACHMS B IPOMWBOYHOM XNIROCTE, BNHOCHMOR M3
CKBaXNHH, CTDPYXKN METaJna, WHPMHO/I HE MeRee 5 MM, F 38KO0NOH~
HOTO L@MEHTHOI'C KaMHA ,NPUCTYIETH K TOPLSBAHAN OOCCANHO# KONOHHH
DpE YaCTOTe BpalleHMs MHCTPyMesTa I1-I,5 1 (60 ~ 90 o6/umE ) u
oceBajt Harpyske zo 40 KH.

5.7. [poromxmTs Topuesas®me oO0CaNHOM KONOHHH IO NOXHOE cpa-
OOTKH DE3LUOB, CHETHANOM KOTODOE CIYXHT pe3xoe CHEXSHRe EIX
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YBOAMYEGHNE MEXaHWYeCKOK CXODOCTH NIpE OCEBOR HAarpyske COOTBETCT-
BeRNo 40 m IO xH, mm A0 sazanoff rxyGumm.

5.8, llpenoxpATe KICTpPyMeHY Han 3adoes Ha 0,I1-0,2 M, X mpo-
MHTH CXBAXNHY P TEUEHEE ONHOT'O IMKAZ C NPOA3BOARTENHLHOCTED HACO~
ca 0,0I4-0,0I6 u°/c.

5.9. OTXIDUMTH HACOC ¥ NMPOA3BECTH HNONHLEM BHPE3ADMEI0 yCT-
po#CTBA M3 CKBAXKHK.

5.1I0. Ipx HeOGXOAMMOCTE-3aMOHHTL DE3IH, NPOM3BOCTHE CIOYCK
MHCTPyYMEHTa B CKBaMmMHy Tak, YToCH pesmu Haxoxmmech Ha 0,3-0,5 M
BHNe HMXHell OTMETKE BHDE3aAHHOI'O yYaCTKa XOJOHHH N NPONONENTE TOp-—
LlepaH#e oo mi. 5.6 ® 5.7,

§.11. [poMHTH CKBaXMHy E IPOE3B6CTH NONBEM BHDE3A0EEI0 yCT-
policTBa ¥3 CKBasmHH o R m. 5.8 x 5.9.

5.IJ2. YTOouHETH LAEHY BHDE38HHOT'O YYacTKa OGCAaiHO# RONOHEM
MEKTPOKAPOTAXEM (IIpE HOOGXOIMMOCTH) .

5.13. IpoBecTH TeXHAYECKOe OCCJYXHABAHEE BHDO3ANWerc ycTpoit—
crea (cM. mpmyomenme I ¥ 2),

6. YCTAHOBKA I[EMEHTHOI'O MOCTA

6.1. C nosomsd xaBepHOMepa, NpodwieMepa OUPeRENMTEH HONEpPeY-
HHE pas3MepH CTBONA CKPAXMHH B HMHTODBANE YCTAHOBKH LOMAHTHOIO MO-—
cra.

€.2. IlpoxspecTr zamep (axTEYeCKO TEMIEDATYPH B HHTEpPBANE
YCTAHORER MOCT&.

6.3. [IpoBEpATE HAPYXHHE DaSMEDH HNEMEHTEDOBOYHHX Tpy(, TOX-
IGMHN MX CTEHOK, KOJMYECTBO M THN 3a'MKOBHX COENMHEHEL.

6.4. [IpoR3BECTH ONPECCOBKY DOMEHTHPOBOYHHX TPYS npE I,5-xpa-
THOM UABIGHEM OT MAKCHAMANLHO OXMIAeMOro, KOHTDONLHWYE 3aMep NLANAH
Tpy6 ¢ WAGIOHEDOBAHEEM NPOXOLHHY OTBEpCTHEH.

6.5. Orodparr npoly DMPKYJHPYyD@ero OyPOBOT'O PacTsopa, OO~-
PBISJHMTH 8I'0 HOKASETEAE ¥ B CJy3ae HeQOXOIMMOCTH IDEHATE MepH
LIS yAYQUEeHES I'0 KavyecTBa.

6.6. OOpeXennT:r Mapky IOMGHTA K KOJAHIOCTBO DEareNTOB-pery-
JAATOPOB CPOKOB CXBATHBARMA TAMIOHARHOTO PACTBOpPA E EANQIHETANS,
HCXORA H3 3anaHHO# IEHaMMIeckoll TeMmepaTypH X pacieTHof
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IPOXONXHTEXHLHOCTE NPONecCa (npRroxeHme 9).

6.7. IpMTOTOBMTHL NpOCYy TAMOOHAXEOTO pPaACTBOPA C KANONHATENeM
mroTHOCTHD Ha 0,2-I10°-0,3-10% xr/M® Gousle WIOTHOCTE GypoBOro
pacTeopa.

6.8. OmpesesaETh: PacTaKAEMOCTh: TaMIOEaxXHOTO pacTROpa, CPOXK
CXBATHBSHAS H NPOYHOCTHHE XapaKTePACTHKH NEMOHTHOI'0 RamHA B CO-
OTBETCTHEEE C TPeCOBaHMAME MOTOIMKM HcnuTaHuwi o IOCT 158I-85
oCT 39-05-77.

6.9. [pOMSPECTE CIYCK OEMOKTHPOBOTHHX (OYPHIBHHX KB HKT)
TpyC RO HEXHeY OTMETRHM YCTAHABIHBAEMOTO MOCTAZ, NPOMNTL CKBAXMHY
JIO DOJHOI'O BHDABHMBAHMA NapaMeTpPoB OyPOBOT'O PACTBODE.

6.10. OpEroToBMT: X 38R8YATE OYDPEDHY® XREIKOCTL.

6.11. llpEroTOBMTE TAMOOHARHKE pPACTBOp C HAlONHATENEeM B HyX-
HOM KOJEYeCTBEe X 3aKaYaTh erc B CYpWIbHHE TPYOH.

€.I2. TpoMHTH, HarHeTaTeJbRHE JMHAM OT OCTaTKOB PacTBOpE, Npei-
BE8PNTENBHO NEPEKPNB KpaHH IeMEeHTHPOBOYHOE I'OIOBKHE.

6.13. Ilpor3BecTH NPONABIXBAHEE ¥ BHTECHEHHE TaMIOHAXHOTO
pacTBGpa B ROJLLEBO6 HPOCTPAHCTBO ¢ OOMOMbLY MEMEHTEDPOBOYHOIO ar-
perara.

6.14. IpcuspecTy DONBEEM LUEMEHTUPOBOYHHX TPyS IO BepxHek OoT-
METKH MOCTa.

6.15. [lpOMHTL CKBaXMHy LJA7 yNaleHMSA HIMUHErO TaMINOHAXHOIO
pacTeopa, NOAHATH MACTPYMEHT ¥ OCTAaBHTh CKBAXMHY Ha BpeMA 3arhe-
pneHErs memenra - O03[.

6.16. o mcreueHmm BpeMenk O3l{, CIOYCTHTE NONOTO Ha OYpPULb-
HHX Tpydax, pa3CypHTh HEMEHTHHE MOCT IO BepXHeH¥ OTMETKHE BHpE3dH-
HOTO YYacTka o6canHoff KOJOBHH M IONHATE MHCTDYMEHT ¥3 CKBARAHH.

7. BABYPUBAHVE JONOQIHATERRHOTU CTBALA

7.1. Co6pars IBMIrarTeJb-OTKIOHMTENL cOLJIacHo m. 4.10-4.I4.

7.2. COycTHT: IBETATENIL-~OTKIOHATENE HA CYDRILHHX Tpydax
IO BepxHel#l oTMeTKM BHDE3AHBOrC ydaCTKa OGCAIHOM ROJNOHHH.

7.3. CopmeHTEpoBaTh IBATATENL-~OTKIOHMTESIb B IPOEKTHOM Hal-
PaBNGHKE, IOCXE Yero NMOB@PHYT: CYPRIBHYN KOJOHHY IO XOLy dacoBoff
CTPeJIKM Ha yI'oJ, ROTODHE paBeH HOJOBHHE 3HAYEHMA pacdyeTHOro yria

33KpPyYMBaHAR OYPHILHOM KOJOHHH OT DEAKTHBHOIC MOMeHTa 3a0oiHO-
To nBETarens (mpmroxomuma 10,11,13,I4).
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7.4. SemyCTETEH IBATATEN: E TNDACTYINTH K 3a0ypMBaHMD CTBOIA
B EHTEDBANS, DABHOM [JIMHE HURHETC Iieda OTKRIOHLTeNs (CM. NDRAORS~
HMe 8), HeCKOJLIVMM NONAYaME NOJOTAa IDY MuHEMaIGEOH# ocepoif Harpys-
Ke. Kaxoynw moCHenymuy® Iojady HauMHaTh HiXe OTMETKM Havard OpexH-—
Iyu@e# nmozaux He Goaee, d4eM HA 0,2-(C,3 M, a 3aKaHIMBATH HEXE OTME=
TKM KOHIIA Dpeiupymell nmopavmM He 6oice,deM Ha 0,5 M.

KomwyeCcTBO TMONAY B 3&.BECYMOCTE OT TBEDHOCTH CLAlaMEX CTORKY
CKBaEMHH NODOA OpROHTEPOBOYHO PaBHO:

LIS MATKHX . \ 4 o 4 o o o o o o oli=6

DAS CPEIMX, . o 4w 2 o « = o » o 8=10

BIA TBEPEHX , . . . . &« « « » « L10~I5.

Odmee Bpem# pe3epOBaHmS NCJIXHO OHTB He Goaee 0,75 pecypca
PagoTH EOJOTA, KOTOpHK ONpsiendeTCHA UPAKTHYCCKN: TyTEM.

7.Z. [oBepHyTh SypHABHYX KOJIOHHY 10 9acoBOE cTpenke Hé yTOX,
paBEHE DOJOBKHE 3HaJeHUS PACIYSTHOIC yIlla 3ZaKDYY¥BAHNA CypuIbHOK
KOJIOHHH OT PEAKTHEHOTO MOMEHTA.

7.6. OpoBepsTs IanbHelimee salypHBaHyke CTBOGAA OYTEM NOXAYE MO~
JOTa C NOCTENEHHHM y3eJAYeHMEM OCOBO¥ Harpy3x# [0 OHTMMANTEHOM Be-
JMYEHE CGIVIACHO I'eO0JIOrO-TEeXHHUYECROMY HApALY 32 BpeME, 32BECAHEE
OT TBELAOCTHE CYDAMKNX LODOI M paBHOe:

WW.‘..........O»s-I‘I

BAA CPENHMX, . . o o « o » o - o 1,0 -2,0%

IAA TBEPSHX ¥ RKpemMX, . , . . . 2,0-3,0%

7.7. lo oocTasy mraMs, BWHOCEMOTO NPOMWBOUHOH EAIROCZER WE
OXRBIXEEN, OUDPSJACHAETH MOMEET NOZHOTO BXOA3 ZOXOT2 B NODPOAY, BOCHE
Yero mpodypuTh CTBOJ H2 Bexudmuy 8-I0 M.

7.8. DONHATS ABETATENL—OTKAOHATEND K3 CEBaXEHH ¥ OPOH3BECTH
3aMepH 36HETHOTO yIZa H asUMyTa 3a0yPeHHOrO CTBONA MHKIKHOMETDOM
yepes kaxnHe I-2 M, HgIMHad Or 3adod.

7.9. 3adypuBaHu¥e CTBOAA HPOBOJZTL Ha HCIPaBHGM OOOPYNOBaHEM
K OpY NOMHOM MATEDEAIbHO-TEXHHYSCROM OCECIEYCHHE, OCOCHoIEBADIEHMY.
HONIPEDHBROCTH IPOUECCAa.
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8. BYPEME ROQHONHMTEIBHCTO CTBOAA

8.1. bypeane NOMOXHETENHROI'O CTBOJNA ITPOROLXTH COIVIACHO DACCYN-
TAaHHOMYy OPOEKTHOMY Hpodwim (u. 4.8 ) ¢ ONHOBDEMEHHHM IIOCTPOSHHEM
paxrugecxoro mpodmas (mpmroxenwe 12 ), HCHOABIYA TEXHOJOTHD, H3JI0-
SGEHYD B "MHCTDYKIEE IO GYDEHMK HAaKMOHHO-HANDARNEHHHX CKBAXMH"

Pl 39-2-810-33.

8.2. YuacTKR ECKRDHRISHKSA CTBOJA OYPHTH C NIOMONLD KOMIIOHOBOK
HH3a OYpPEILHOR KROJOHHH, BRIOYANIWMX LBHratei# JI-88 mwnm LI-I27
(cM. npumoxewme 7).

PeKOMEHIYy6TCA UDAMEHATH CHENYOIME KOMIOHOBKE HUM33 GYpPRIBHOM
KOJIOHHH ¢

- IOJXOTO, BUHTOBO} 3a00#HHHE NBHIa&TEN:, ACKPEBJISHHHE Nep2BOJ-
HHMK ¥ yTHXeJeHHHe OyDWibHHE TPYOH;

- HNOJOTO, HBRMTATENL~OTKIOHATENh, YTAREJEHHHe CYDATbHHE TPYOH;

- BOJIOTO, IBETATONL~OTKIOHMTEJEL, HCKDABIGHHHE NepeBONHMK, Oy-
DUNBHHE TPYOH, IOPHE 3TOM RCKDMBIOHME OTIIOHMTENA X HOPOBONHMKA IOJ-
XHO GHTH B OIHOR IJIOCKOCTH M B OIHY CTODORY.

TeoMeTpMYECKAE DA3MEDH KOMIOHOBOK HE3a CGYPWIBHOE KOJOHHH pac—
CIHMTHBATR B 3ABACKMOCTE OT 3alaHHOA MATEHCABAOCTH HCKDKRIGHMA CKBa=
ZWHN WM, HaoOOpOT, HHTEHCHBHOCTEH HMCRDHBICHHMA-B 38BHCHMOCTE OT
TeOMETPHYECKAX DA3MEPOR KOMIOHOBOK M3 BHDAXeHMA

[ = 5%3 ,

pe Lt
T 28N (4B
8.3. Op#eHTNpOBAHME OTKIOHADIMX KOMIOHOBOK HHM3a OYpPMJIBHOE KO-
JOHHH OTHOCHTEJNBHO AaNCEAANLHON IUIOCKOCTH OCYMEeCTBAATL OPH HOMONH
amapara [MaHerrHa-KyluaraHa WIR MHKIZHOMETDOB COIVIACHC — IIPRJIOXEe-
it 13 n I4.

8.4. YraH yCTAHOBKM OTKIOHAWMEH KOMIOHOBKM 1332 OYPUNBHOM KO-
JIORHH ONPENENATh B COOTBETCTBEM C OpUIOxeHHmeM LS.

8.5. PadoTH DO UPEHYIETEJNBHOMY K3MEHEEED A3AMyTa OPOBOINHETH
OpE 3eHETHHX yIviax He dovee 20° ¢ HHKINHOMSGTPEIECKIMA 3aMepaMy
IOCJIe KAKIOT0 NOVIONeHHA.

8.6. liepen kaxnum CIycKoM OTKICHADmE} KOMIOHOBKE HE3a CypAIb~
BOR FKOJOHRH CHBAXMHY THATETHHO IPOMNTS.

8.7. BypeHne HODAMOIMHORHHX YYACTKOE XOUOJHETENBHOTO CTBOJA
CKBaXMHH DEKOMEHIYEeTCA BOCTE DOTOPHHM CHOCOGOM C IOMOMBD KOMIOHO-
BOK HM38 OYDUIBHO{ KOJOHEHW,IPUBEZEEHHX B NDPUIOESHMR 7.

TIe ( cM. HmpuroxeHEe 8 ).
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3emeps SeHNTHOIO yTAa ¥ ASEMyTA NPOPOXNTL Yepe3 KakmHe S50-60
M IPOXOXRXK,

8.8.0px. mamrOX ocanoX EHCTPYMEHTa B Ipomecce CIyCERa, CTBOX
CKBAXUMH EDOD2UOTATS XOCTENME XOMIOHOBKaME HiI3a OypPENRHOE ROIOHHM
¢ Hampamiasome# mpodxoff.

8.9. 8 yMEHLBOHHA CHX TpPeHmA (YDESBHHX TPYS O CTEHKY CKBa-—
MEHN ODE CYDEHEM ¥ CHYCKO-NOXHEMHHX OIGDAlMAX CASHYET ROGABIATH
B OPOMHBOYHYD XEINXOCTH aHTHPDEXIMOHHHE No0aBKkx (HedTh, rpajmT,
CMAI-I x T.n.).

8.10. DypeNe yYacTX0B CTBOJE B YCHOBEAX HOTNOMEHEA IPOMHBOY—
HO¥ XEEEXOCTE EINM B ODOXYXTHRHMX TODN30.4TaX C ITACTOBMM JABAGHEMGM
HEXe I'RIPOCTATHEYOCROTO ReCTE O IDAMCHEHMEM OGIOIYSHHMX DECTBOPOER,
oeH, BOSKYX&E X T.H.

8.II. KpemnesMe R OCBOGHNE® HONOAEETONHLHOI'O CTBOJA IPONSBO-
IETE OCWYHHME CHOcOGaMy, NpEMEHANUMMECH Ha NAHHOM MeCTODOXIEHME.

9. BOSMOEHHE HE#CIPABHOCTY IPM PABOTE TEXHWYECKMX CPEICTB
¥ CIOCOBN MX YCTPAHEHMA

Hemcnpasaoc Tk, BOBMOXHME NIDM SKCMAyaTANMH TEXHRUCOKHX CDEICTE,
NPHUPSEASEN B Tall., 5.

Tagmma 5
- ! !
Hangxcig:?me HeHcH 1 BepomTHAA mp¥YEHa | MeTol yCTpaHeHMA
OUHA® ODOABNGRHA | !
1 i 2 i 3

llp¥ BHPE3aHKM YYACTROB KOJOHHH

Nocanxy Bupe3amuero yc- [18padrEOBNE OTNIOX6- OUMCTETH KOJOHHY OT
TpoficTBA ODX COyCKe B  HEA HA CTEHKaX 9K- Napaf®mua.

CKBAXMHY . CITyarauRornol ko- [popadoTaTr: KOJOHHY
JOHHH . patiGepoM ® HpOWaSIO-
CuATHE KOJIOIRH HKpPOBATE.
[lomHoe waM 4acTHIHOE HerepMeTHIHOCTh KO- IAKBENAPOBATL HAI'epPMe-
OTCYTCTBHE LMDKYIAIME  JOHHH. TRYEOCTD 3axXaIKoP e~
GypOBOTO DACcTBOp&. llorxomerse pacTBOpP& MEHETHOI'0 DacTBODPA.
B RHTGDBANe BHpe3a- Hcmonp30Bars Oyposol
HEA PACTBOD. ¢ HyEHHMY N&-~
DameTpmMH .
Cuemeunme gacte#t axc~ OTcyTrcTBHe 3aTpyl- 3axavYaTh IOJ NARNEHEEM
WIyaTaROHHO¥ KOJOHKW  HOT'O IEMEBTHOTO LeMeETHHYE pacTBOp B
OTHOCHTEJIHHO APYT Ipy- KoJbHa EHTOpPBaJl C BHDS38HHHM
Ta DocHe €€ NpopesaNus. THOM KOJNOHHH.

CTYURT: 38HOBO K BH-
pesaEED Bame Ha 20-30 M:
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Ilpononxenne Talin.5

Hammenopauue Heuncn-
CCTH .
Bremnme NpoABIGHUA

!
] BepoaTtnas npaumMHAa

Meron ycrpaHeHEA

I

2

3

OoBumeBAe NABIGKAA B
HATHeTATEeNLHON JIMHUK
B IpolecCe BHpe3aHUs

lorrkxerne napieR¥d B
HAMHETATSNLI0# JIMHUA
B IpOIecce BRpe3aHMsH

Kosorna He npopesaeT-
cH. Maroe xoMyecTBO

BTH OTCYTCTBLUE CTLYS-
KA MeTALla F BHHOCHK-

MOM pacTBope

MHCTpyMeBT "NIpOLaH -
BaeTCs"

Pe3sKkoe yReJmYCHHAE Me-
XAHWYEeCKOR CKOPOCTH
0e3 yBeaudedus OCERON
Harpy 3K

3adrTO OTBEpCTHE
Hacauru

Pa3aMuTO OTBBPCTHE
Hacankw. Herepmers-
YHOCTH GYPHIBHOR
KOJIOBHE

HerepmeTHYHOCTL Oy~
gmnbuon KOJIOHHH .

eI PaBEMIBaACOOpKA
BHpe3anuero ycTpoi-
CcTEa

Pesnu cpadoTaHy
HOJHOCTHK

Peslu NOJOMAHH IO
nepupepnk ¥ pacora-
VT BHYTDHM KOJIOHEH

[loFHATS BHpe3aKles yC-—
TpoiicTBO, pasobpars ¥
TIPOYUCTATL OTBEPCTHHR
Hacarm

flogHATP B.pe3apmes yc—
1pOICTBC ¥ 3aMEHATh Ha-
canxy. JIMKBUAMDOBATH
HOTSDMETHYHOCTL 3aMe—
HO# TedexTHHX TDYO,
3aMKOB ¥ T.I.

INKBENEpPOBATL HerepMe-
THMHOCTE. [IPOBEpHTH
COODPKY BHP23anmero yc-
TPOHCTBA

JlonnAT: BHpe3awluiee yc-
TPORCTBO B 3AMEHHTDL
pesuy

[IoBHATL yCTPOUCTBO, Su-—
MEHATEL pP@3IH A NOBTOD-
HO TOplUerRaThb TOT Xe
y44acToK

[Ip¥ 3a0ypEPaHME M OypEHMM CTBQJIA

OTKIOHADYAR KOMIIOHOB~
Xa HM3a GYypeAeHO# ko-
JIOHHH He NPOXOAMT B
00CaNHYK HKOJOHHY

3a00iHER IBMCATEXEL
He 3aBomvTcHA. lp~
KyARIEA OTCYTCTBYET

Badofiuuit nBEIaTeNnL
HE 3IaBORUTCH. 6~
B¥6 B HAraeTaTeIbHOR
JMHUM PacTaT, UMPKY-—
JOIRA OTCYyTCTBYyeT

Boxsimo#f yron nepe-
Koca oced pe3nd mc~
KPHRMEeHHHX IepeBoj-
HHKOB

Padovyaq napa XBE-
rarens 3a0AT& IpA-
3L0 WM OKAINHO

YCTaHOBHTE HCKDUBIGH-—
HHE NEeDSBOAHWKYAC MEHb—
AN YTJIOM Hepexoca
ocelt pe3nds.

CnenaTh BOBuHE pacuer
OTKJIOHANNOE KOMIIOHOEKH

To xe

lloxRATs RBEraTeNh K

OPOYKCTHTE OT IpA3d.
OMNTL BHYTPEHHEE IO-

JOCTE OYypRIBBHX TPYG
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lipogonxenne Tadn.5

HanMeRoBaMMG HeHCH- | 1
OCTH. ! BepoarsHasa OprumHa | MeTOX yCTpaHeHmS
eNAYe MPUABIOHAA ! :
I i 2 1 3

JloroTo CpHBagTCA C BH-
pacdoTaHHOIo ycryna

OrcyrcTBHEE NPOXOIKH
OpE pacoTanuoM IBH-
rareige

He BupadoTan ycryn

B CTEHKE CKBaXMHH
IOCTATOYHOR BEJIHYHA-
HH. Pamanbhuft joodT
BaJIa WNMHAENA 3ad0i—
HOTO IBATATEJA BHIE
HOMYyCTHEMOI'O 3HAYGHEA

CoroM MApHEPHOIO CO6-
JHMHEHKA BANTOB 3a00K-
HOT'O IIBATS.CJH

llonTOpHas yCTAHOBKA
IEMEHTHOTO MCCTa B

TOM X2 MHTEpBaJe ¥ 3a-
OypunaHne ¢ MeHhmed
monaveif. 3amMeHR panma-
JBHHX ONOp

lloxrATs RBETATEN: XM
3aMEHUTE WHAPHAD
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Npunozernne 1

YCTPOUCTBO BWPESAKIEE YHMBEPCAJIEHOE (VBY)

1. OIVCAHME KOHCTPYKLMH

YBY npepcrasusieT co6oif mamesme ¢ pa3EBAXHHME De3LaMp, paco-
Tanmee 3a CuYeT Nepenana NaBJIeHWA NPOMHBOYHOY XMIXOCTH, NPOKaLU—
Baemoll 4epe3 Hero, @ BpalleHwsi CypmikHOX KOJMOHHON ( pucyHox).

YBY neHTpMpyeTCA B OGCAMHOM KCACHHE TPeMs HaNpabJARmiMA <,
PaCUOONORCHHEME B I&3aX KOPHYCa 1.1 3aCTONOPEHHHMZ KOJALIoM 4.
Ycuime LSHTPUPORABKWA COZIAETCH NepelNaioM NABJIEHMS NOCDEeNCcTBOM
nopusefl 3 ¢ yIIOTHUTEJLHHMA KOJEIAMK 21, yCTAHOBJIEHHHMY Ha HODL-
HAX.

B Humpen uacTk JBY UEHTPURyeTCH OrsaHMUTEJeN 2&.

L sugBmesHEE: pesuos 20, pavuoxomasnux B Da3ax xopmyca 17,
dpenHassayes ToJKaTedb 30, COEZMBeHEWE ¢ NOpuHEM 7 BUHTAMK hild <0
U ODYERHHBEM KOJBUOM 27. Mesmy unopumiem 7 n Tojkarenem 30 ycTaHOB-
JieHO YIUIOTHATENBHOE KOJBLO Z5.

B ToaKaTese H3 ypoBHe DE3UOE ;OTAHOBJAGHO NPYRMHHOE KOJBIO
IS nun mecalmp pesUOB E TPaHCHOPTHOM IIOJIOMEHIH.

B BepxHeill gacTu TOJXaTeAd DACHOJOXEHH KOJBUO 28, pacnopHas
BT /K& 29, BOSEpaTHas IpyXuHa &.

Bunsugenne pesuoB 20 M3 IAsz0B kopnyca 17 QUECHDyeTCs oI~
paHHuMTeNeM 22 I KoJableBCE onopo# 18.

lopmers 7 ¢ YyIIIOTHUTEABHNM KCJABUON 6, HHCANKOR &3 ¥ Jl..0T-
HHUTEJDBHHN KOJBUOM <£4 IepemMemaeTcsl B LAMLEIPe O, COENMHEHHHN ©
KOpIOycoM L, a CHuU3y -~ C KOpIycom 9.

B Kopnyce 9 pasmeileHd WIOHKR IS, E3auMozeficTBywline cO BCTaB-
goii I6. BeraBra I6 OTHOCHMTENBHO Keopmyca 9 sagurcupoBaHa fukrcaTo-
pov I4, npymmmo#t I3, woxsuom II, raiixo# I0 « BuHTOM M8 IZ.

Beraska 16 coemmHeHa ¢ KopmycoM I7 NOCPENCTBOM MeTpRYecKon
KOHMYecKo# peas6n MK 90x6xI:I6.

Cuusy Ha Kopnyc 17 HaBuHYeH HakoHeuHux 31 C BHOTYNaMm LA
DPa30ypUBaHU? LeMeHTHHX IPCOCOK.

YeTpoiicTBO ¢ OyDRIBHEMA Tpydamrn COeRmHAeTCA NOCPENCTBOM
3aMK0BO¥ pesbOn o5~88.

Ips HeOCXOMAMOCTE XODPUyCc I ¢ HaNpaBIABMEME MOZET OHWTH OT-
CONEHEH OT ilMMMHOpE O X yCTAHOBJEH MeXNy OYPRIBEWX TPyC.



JCTDORCTBG FHPESANNEE yHWBEDCANbHOS

i 2 3/L/.{ f/l_g\g l01f2{7.§l 5 {6
3-68 RO 524-1S Lo \
-.;_ o 17 +- P / " \\“! ; - |
n ai/ie 2_3/_445]&/%72832_93 B0 peawepu » uv "
—

o : ! H¥8M6TD| YcnosHOe 0GO3Hayenue p
) AN, 00ceanol samucumoors of auawerpd [) D{
oy W\ NN KONOBAH| oCQAZHOM XOADHHL
e N 168 YEY, 168 TREBU
A M 178 YBY.178 38 |220
I9% YBY, I9% 164 |236
219 YBY 4219 190 | 260




22
2. [PVHIOI JEACTBUA

llocae caycxa YBY B CKBaZMHYy BRJOMENT POTOP OyDOBOTO CTAHKAE,
3aTeM - Hacoc. [lpoMHBOYHAA EMIKOCTH, LDPOXOXH Yepes HAacajgxy, cCOo3—
JlaeT Nepenan IaBAEHAA, 0N Ze¥CTBEEN KOTOPOIO NOPUNEHh M TOIXRATEdh
NepeNMellanTCA BHR3, CERUMAA NPYEAMHY, K BHABATawT Pe3OH X3 Ia3QB
TOPUyCc& JO0 CONPUKOCHCBEHRA DEXYIMX KPOMOK De3[nOB CO CTEHKOR odcan-
Bl gonoHuu. [ipin Bpamesmr YBY c pmomaded Buus peslH npope3alT CcTe-
HKy QOcamHO¥ KOJIOHHH ¥ BHEBRTEDTCS JO yOOp2 B OT'DaMMYuTeNb, LA
aTOM gmxcaTop I4 BHXOMAT DAMRERpMYEcKoil ZacThb U3 Kopoyca 9. Pe-
33HMEe KOJOHHN NPONOJXalT OpX pPaBHOMepHOH nomave MHCTPYMEHTa BHHS.
Ipn orpuBe pe3uoB 0T 3a00s8 B DpPEKpalleHEM NoXaYX NPOMHBOYHOR mum—
XOCTR DDYXHMHA BO3IBPATHT LOPHEEHL C ToIKaTeaeM B HCXOIROe NOJOXBHAE.
ToxxaTensb,llepeMenasch BBEPX, yTaMBaeT B NasH KOpOyca pesud. B
cllydae He3aKpWTWs DeslloB, OHR YNupawTCid B Topell 00CamHOi KOJMOHHH
upn noxweve YBY, a nox nreiflcTeueM TATOBOrO yowiIni JedeIKn duxca—
7¢p 14 KORYCHOZ NOBEPXHOCTRKW BHXONHMT B3 3auelVIeH#A ¢ KopOycoMm 9,
nocse 4ero Xopuyc 9 nepemeaeTcid BBepX OTHOCUTEJLHO BCTABKA 16,
yBRIexad 3a cololi Toaxareab 30, xOoTOpHE OCBOGORIZACT MECTO IIA 3a-
XOIe pe3luoB B masd kxopuyca. [pu »ToM peslid 38HMMAKT TPAHCIOPTHO®
0.0 6HME H He MOTYT BHOBUHYTBHCA Iaike [IPM NPOKAYABAHMN IPOMKBOY—
HOil XMIKOCTH B CJy4Y4e IpUXBaTa yCEPOUCTBA IIAMOM METa/LIa WIM IIO-
POIH.

TakeM oC0pa3oMm o0ecleduBaeTCH HaXEHMHOCTh U3BJIEYEHMA yCTPoli-
CTBa U3 CKBaRUMHH.

3. TEXHWYECKOE ObCIYEVBAHUE

[ 3aMedH cpaGOTaHHHX pe3lOB Ha HOBHEe HEOCXOIMMO OTCO&IR—
Huls Kopnyc I7 or BeT&BKM 16 B CHATE KO4blieByo onopy I8.

Jepes KampHe <-3 CUYCKO-IOTB8ME YCTPO#CTBa X IOCJE 3aBepue-
EAs padoT pasodpaTh yCTPOMCTBO, IPOBepuTh TEXHUUYECKOE COCTOAHME
BCeX peTaJell, 3aMeHHTL UeTald, NOAREPTHYTHe paspymeHun, B3 3lla
R cCOpaTh yCTPOUCTEBO.

lepen coopxoil ycTpolicTea cMasaTh NOBEDPXHOCTH meTadel, Coppm-
xacapijuecAd C DE3KHOBHMM KOJBLAMU,MBCAOM KaCTODOBHM TEXHEYECKEM .,
TOCT 6757-73, a TPymMeCHs NOBEPXHOCTR MACJOM HHIYCTPASILEEM O0me-
ro HasBaveHmd, TOCT 20799~75. Pe3asOCBHE IOBEPXHOCTH HYEHO cMa-
samp cMmasxold YC-I,I'OCT I033-73.
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lpunnxeme 2

YCTPOUCTBO BHPESAKMEE II4 (¥BII4)

I. OIMCABME KOHCTPYKIMK

YeTRo#CTRBO NPeACTARIEET COCOH R3NEJme C DA3NBUXKHLMEA DE3ILAME,
padoTapmee 38 CyeT NEPeNANa NSRVISHMA IPOKadMBAEMOll HpOMHBOYHOM
RAIKOCTH B BpsmeHad CYPRIBHOHE XONOHHH (puCYHOX).

YeTpoicTBO BXANYEET B COOGA LUAMRHID 4, BHYTDH XOTOpOro pas-—
MEUeBH NOPRIEH: 5 C HACAZKOE 6 2 YIIOTHM. elbHHMM Koxsuamm 27, 28
B 7, coemuuersuii ¢ TojxaTemeu 12, HA XOTOPOM YCTSHOBNSHH BTYJIKE
I0, npymmsa 11 u raizm I3.

ToaxaTesb COefMHEH C NOpPMHEM BEHTaMy 8, 3BCTONOPOHHLMY KQIb-
uom S. Pacowmii xon DOpWHA X ToxKaTread - 99 mm.

CHR3y Ha LWIRHAD 4 YCTAHORJEHH raika I4, unoHra 16 B BCTaB-
ke IS, Taitka I4 BRRHUYEHA BO BCTABRKY M 38CTOHOPE!3 OT OTBOPOTA.
doJIoxeRMe BCTEBXM OTHOCHTENALHO NIWIMHAPE GuxcupyeTcd ¢mrcaTOpoM
17, naactuano¥ 18 m Ooarom 19.

Beranka coepspena ¢ xopnycad 20 [OZDEICTLu 3aMKOBOM DPE3bOH
5~-88.

B pesax xopnyca paaMelieHH DPealld 26, KOTOpHe COCHNEHEHH C
KOPIyCOM WAPHYDHO DpR DOMOWR ymopa <3 u ocz 24.

Ynops EPenATCA X KOpHycy NOCPeNcTROM Soaros 21, malis 22.

Peann B TPeHCIODTHOM NOJOEEHMR 3a@REcupoBaHH 4axolf 25.

Crusy B KOpRyC BCTERISHH WTHPY 2 M yCTAHOBISHE HaupaBIANMEs
I, nocse Yero KOpHOyC CERHYMBA4ETCH C XDOCTORXNOM 29 HOCPERCTBOM
38MKOBOI pe3nlh 3-88.

A coeNEHEHMA NRIMMIDA C GYPRIBHEMM TpPyOamm wis JET .cayamr
OepeBONHMK 3 ¢ NTHPAME ¥ HanpaBIANMel, NPACOeIUHMTENRHAS DPEe3hia
3-88.

<. [PVHLUI JEMCTBUA

[poMEBOWHAH XMIKOCTE, NPOXONA “epe3 HAcCAagKy, COSRReT I8pe—
nan paBjeHmd, NON ReifcTBMEM KOTOPOTO NOMISHD o TONMm~
TEJEeM NepeMelaeTcAd BHES, CXuMAs OPYRMHYy. QIHOBPEMEHHO TOJKATSIDL
BHIBUTaET Pe3UH W3 Na30B KOpHyca KO ymopa B CTeHKY oGcammol
KOJNOHHH. [Ipy Bpamesms ycTpoficTBe ¢ NOaYedl BHR3Z DPO3UH NPOPE38LT
CTEHKY OCCANHOY XONOHHH X RHIBHETEPTICH 20 yNOpe B BMCTYN KOPOYGA.
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L4 oTpHREe pe3moB OT 38004 X NPEKPEEECHMM NONSYR NPOMHBOYHON M-
KOCTY LODyXMHA BOZPpalaeT NODUIEH: C TOJXaTeNeM 3 BEDIEns
NOJOXEHRE, 8 PeslH 3ZHAMANT TDaHCNODPTHOE HOJNOXeHME. B cayvae He-
38KDHTRA DE3LOB OHM IIpE HONbeMe yCTPORCTBE yImpawTCs B TOpel 06—
camHo¥ KOJOHWMH, URARHAD IO LeACTEMeM TATOBOIC yCRIRA Je0emKH
BEXONAT R3 3alielnesmzs ¢ WECATOPOM R NepeMcui@eTcd BBeDX BMECTEe
C NOpmHEM ©§ TOIKaTeleM, & pe3lH 38EmManT TpaHCIOopTHOe
NOJOKEHRE, OTHM O0eCHeuMBAETCH KIRNEYGHRE RHCTDYMEHT& H3 CKBa-
EUMHH J BO3MOKHOCTH OCYMECTRJECHWA NPOMHEXR 0e3 DacCKDHTAS DesuoB
B CJy4ae UpMXBaTa yCTPORCTRE WAAMOM METallla Wi IOPOUK.
leHTpREpyeTCH yeTpo#CTBO B 00CAamHOR KOJOEHE C DNOMOMBD Hampab-—
JUTUEX .

3. TEXHVMYECKOE OBCIVEVBAHVE

Lns 3aMeHH cpadOTAHHHX De3H0B HeoGXOMuMO OTBEPHYTEH TODPIIEBHN
KI0WGM COXTH ¥ H3RJeYh 3 Nasa yOop BMeCTe C De3LOM, HOBHE PEe3UH
YCTAHOBHTEL B NOPAXKE OCPATHOM R3BJICISHHD.

Yepes Raxlie 2-3 CIYyCKO-NONLEME YCTDOicTBa ¥ IOCJe 3aBeplie-—
HUA padoT 1O BWPe38HMD yJacTKa KOJOHHH pasodparhs yCTpuicTEO,
DPOBEPUTH TEXHMYEeCKOE COCTOAHMe BceX peTalell, 3aMeHHTE: NeTaJs:,
noxBepI'HYTHEe paspyumeHmw X3 Ja n co6paTs yCTPORCTBO.

lepen cOopkoil ycrpolicTea cMa3aTh DOBEPXHOCTE Heranett, co-
OpYKacanmmuecs C Pe3UHOBHME KOJLIAMI, MACHAOM KaCTOPOBHM TEXHRUECKEM,
TOCT 6757-73, a Tpymmecs NOBEpXHOCTHM, MACIOM EHIAYCTDUANBHEM oCme-
IO HasHavyeHus , TOCT 20795-75. Pe3pGOBHE NOBEPXHOCTH CMA3aTh.
cMaskoi YC-I. TOCT IQ33-73.
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JBUTATEID BYHTOBOK SABOUHHA II-88

BunToBoft 3gdofinuit meuraresns NI-88 ABIAETCA HUSKOJMTDSKHEM
C yAyJYWeHHHMA 3HEPr'eéTHYECKHMM XODAaKTEDUCTHKaMK, NOBLWEHHOHK Ha-
pacoTkol Ha CTKa3 B OpemHasHauyeH A HanpaBAeHHOTO 3ad
1 OYpeH®A NONOJHMTEIBHHX CTBOJOB NOJXOTamMu Iuamerpom 97,0-I46,0 wm,
a Tayxe MIA pa3CypuBAHEA LEMEHTHHX M IecyaHuX QOpoGOX B mpoliecce
KaUMTAIbHOT'O DEMOHTE CKBaiiH C MCIOJb30BAHMEM B KAYECTBE [pOMH-
BOYHOro areHra BOXH RJM TJAMHACTOI'O PE&CTBOPA.

1. IPHHIMI IEGCTBUA

lsuraTesb cOCTONT ¥3 CAEAYBINX OCHOBHHEX Y3NOB (PMCYHOK):

CeKIMM NBAraTelid, COCTOAlle# U3 OOPE3MHEeHHOro cTaTopa I ¢ ne-
CATHO BHYTPEGHHAM! BHHTOBHMA 3yChAMM JIEBOI'0 HANPABJIGHAA, CTAJLHO-
TO NOJOI'C POTOPa 2 C JNEBATHD HADYKHHMU BRHTOBHMA 3yCbsAMR, BHYTDM
KOTOPOI'0 3aKpeliieR TUOKM BaX 3, COeNMHIOmMY POTOpP RPAraTeas C
BaJIOM LIMHOeJs, XU IIePeBONHAKOR;

WILGHISJIPHOM CEHIMR C PesSMHO-M.TauIMdecKoll paamaabHOi omopoft
4 u MHOT'ODSNHHM DPaXHaJbHOYNODHHM IOMUMIHLROM KaueHusa 5, Bocnpm-
HRMAKIMM CAIPaBIMyecKy® ¥ 3800lfHy® HATPy3Ku.

LA ACnoAb30BaHUA GBUraTeNi B KaueCTBe OTRJIOHUTENA K JBH-
TaTelw OPUCOEHMHAETCSH OPAEHTATOp 6, 8 MEXIy CCKUMAMM RBMIraTess
BMECTO COERNUHMTEJIBHOT'O IePeBOXHMKa 7 yCTaHABIMBAETCA HCKPHES “H—
HHJl TNEPEBONHUK.

CnelnansHuil Opoduib 3yGbeb POTOPa U CTETOPa OCeCneYNEaer
Wi IONEPEYHHM KOHTEKT MeX;my coloil, o0pasyf Ha LJIuHEe mara cTaropa
€IMHUYHHE padoune KamepH. [on neilcTBmeM HeyDPABHOBEUEHHHX IHIpPaB-
JIMYECKHX CHJ DOTOD ZBUraTessd COBEpmacT ILIaHETapHOe NBUXEHAE,
O0KaTHRaACh N0 3yO0bAM CTaTOpa. 3a CYET PasHOCTH B YACASX 3yGheB
poTopa K cTaTopa NEepPeHOCHOe NBUMEHME DPe3yIMpPYyeTcA B abCoAnTHOe
'C NepeNaTOYHHM YUCJHOM,DEBEHM YMCHY 3y0hes poTopa, 4YTo odecnedm-
BaeT CHAXEHHYK YACTOTY BpalleHRA U BHCOKMU KpyTaumi MOMEHT Ha
Baly XBUTaTels.
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2, TEXHWYECKOE OBCIVEVBAHVE

Sxenpyarauns geurartend JI-88 nonyckaercs npu CypeHMM CKBaxmH
¢ NCNONE3OBEHAEM B KAYECTBE NPOMHBOYHOI'O arexTa BOAM KJIM IVIMHAC-
TOrQ PacTBOpa IUIOTHOCTEHD He dolee I1,3x10° xr/m® ¢ CONepKaHneM
a0pas3wBHEX 4acTHU X0 I % no Becy, KDyMHOCTHL He dojee I mM m
HeTeNpPONyK10B X0 5 % npu 3adoifiHoff TemnepaType He BHUe 100°%C =
KumMaTHdecKrx paitosax Lo-115 mo IOCT 16350-80.

JAfl ouRCTKR MDOMHBOYHOL AMIKOCTHM X O0eCNEeYeHRI yKa3aHHHX
napaMeTpoB OypoBas yCTaHOBKa JOJKHa OHTH O0eCneyeHa LuOpoCHTamk,
NECKOOTRENAT/IAMY KWIN CHTOTUIPOLMKJIOHHEMiL yCTAHOBKaMH,

JBurarend NOLJIERMT CJASLYRINM BWIaM TCXHWYECKOT'O OOCIyXuBa-
HRA:

OPOQUIBKTIHLCKOMY OCMOTDY ;

CPemHeMy DPEeMOHTY ;

KannTaJbHOMY DPeMOHTY .

TexHmueckoe ooOcayxuBanue ABATaATeJel HOAKHO OOeclli4MBaTh MX
padoTOCNOCOGHOCTE B TeYeHMe BCEr'0 CPOKa CJyXOH OO CIOUCEHMUA.

Jpuraresdb XpPaHUTh B CM&3aHHOM COCTOAHKK M OKDAWCHHOM BuIe
Ha CTeJIaxex, NOJ HEBECOM, NDENOXDANAGUEMM OT 8TMCCECDHHX OC2IKOB
2 ONHeVHOU panuailum.
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Ipuroxerxe 4

JBVTATENb-OTKIOHUTEND BUHTOBOW 3ABOUHHA NI-I27

Buntopo#t zadoitEul. meuraTens JI-I27 ARNAETCHA HASROJRTDAXHHM
C YXyYNOHHHMA PHEPreTHYeCKEMN XepAaKTeDUCTHKaMM, NOBHUGHHOR Hapa-
GoTkoll Ha OTKa3 R NPENHA3HAYEH IJiA HaNpaneHHOro 3aGypRBAHMA B
OyPeHRrd RONOJHMUTENBHHX CTBOJIOB ROJOTaMM nmamerpom I39,7-158,7 M,
a Takme M pa3dypMBAHWA IEMOHTHHX A NECYAHHX NPOGOR B IPOIEcce
KankTaJfbHOr'0 DEMOHTS CKBAXMH C MCIONH30BAHNAM B KAYGCTBE IPOMHBOY—
HOTO 8reHTa BOXHM WIM TJIMHACTOT'O PacTBOpA.

1. IPYHIN IEACTBUA

JlpuraTess COCTONT U3 CUEAYDWMX OCHOBHLX y3IOB (DMCYHOK):

CeKImA IBHraTend, cocToAmeldl @3 odpesmHEHHOro craTopa I ¢ ze~
CATLK BHYTDOHHEME BRHTOBHMRA 3yGhAMM JEBOTO HANPaBJIEHHA, CTAIBLHOIO
porapa 2 ¢ IEeBATHO HapyAHHMAR BRHTOBHMR 3yObAMHE, WaPHEDHOI'O GOSIA-
HeHus{ 3, KIBNAHA 4 M N6PEBOIHRKOB;

INMETeNBHOY CEeKUMH C pe3uHo-MeTasIudeckold pammansHoR onopo# S
A MHOTOPAIHWM PaiuuJ/bHOYNODHHM OOMIMNHEKOM Ka4eHMA 6, BOCIHDEHREMAN-
UM ULABINYECKYR X 3a0OMHYyD HarpysKa.

L7 ucnonb30BAHWA IBUTATENA B KAYECTBe OTKIAOHMTEJNA.K JBMIa-
TOND NPUCOENMHAETCHA OPAEHTATOP 7, a MeXNy COXLMIMM XBUIaTeld
BMECTO COOI'MHMTEJbHOr'0 NEepeBONHAKA 8 yCTAHABARBAGTCA ACKDRBIOHRLM
NI6PEBOXHMK .

Cnetmuaneridi Opoduis 3ydbeB poTOpa ¥ CTATOpa OCeCHEUMRAeT EX
HeNnpepHBHWE KOHTaKT MeXRy codoff, ofpasyd no XJAMHEe WAara craropa
eIAHYYHHE padoune xamepd. [lop meikcTBreM HEYDABHOBEUWSHHHX I'AIpaR-—
JIAYECKUX CWJ POTOp IBRraTeld CoBepmaeT [UIaHETApHOe NBRNEHME, 00-
KaTHBAACh MO 3yOBAM CTAToOpa. 3a8 CYET DA3HOCTA B UACAAX 3y0BbeB po-
TOpa X CcTaTopa NEpPSHOCHOe NBUXEGHMEe De3yuUmpyeTcT B aCCOMMTHOE C
ilepEJaTOYHLM 4ACJOM, PABHHEM 4HCJIY 3yObeB POTOPAE , UTO O00eCHewRBAET
CHARCHHYI 4acTOTy BpalleHWs ¥ BHCOKWE KpyTsumf MOMEHT Ha Baly XBH-
raresd.
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2, TEXHWYECKOE OBCIVEVBAHKE

dxcnryatamms meuraTtens II-I27 monmycraeTcA npr OypeHmn
CKBaxMH C MUCHOJB30BaHMEM B KavyeCTBe NPOMHBOYHOI'O &T'@HTE BORH MK
T/MHUCTOTO pECTEODPA ILIOTHOCTHD He Goxee I,3xI0% xr/m® ¢ COREepRa—
HpneM alpasuBHEX 4acT# X0 I % mo Becy, XpymHOCTHD He Goxee I mm
1 HehrempomyKToB no 5 % mpm 3adoitHo TemnepaType He Bme 100°C
B KIMMATHYeCKUX palonax I5-IIy, mo I'OCT 16350-80.

Ji1 OUMMCTKM MPOMLBOUION RUIKOCTH M ofecHeyeHMd yYKa3aHHHX
napamMeTpoB OypoBad YCTaHOBKA IOJKHA OHT: ofecnevyeHa BROPOCHTAME,
NeCKOOTHENUTEJIMA RIX CHTOTMIPOIMKIOHHEMM YCTAHOBKEMA.

JenraTesb NONJIERAT CJACHYOIMM BHNAM TEXHMYECKOro OOCHyXMBaHMA:

NIPOQUIAKTHYECKOMY OCMOTDY ;

CpenHeMy PeMOHTY;

KaIuTaJbHOMY DEMOHTY.

Texnnyeckoe OOCHyXyBaHue IBHAraTesefl HONKHO ofecHeyuBaTh HMX
pagdorocnocoCHOCTh B TEYEHME BCETO CPOKA CJAYXOH IO CIMCAHAS.

JBuraTeJb XPaHATH B CMasaHHOM COCTOAHMM M OKDaWlCHAOM BRIE
Ha CTeJNIaxaX, NOX HaBeCcoM, IpenoXpaHARuuM OT aTMOocPepHHX ocam-—
KOB L comueuHoil pazgnaunu.
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Npunoxenne S

BROP TAIlA IIPORINIA CTBOJA CKBAEVHH

[pofmas CTBOMA CKRAXMHH BHOMpSETCH, ACXONA A3 CJAellyimX
yCIORamit:

oGecueveHue RONTOBPEMEHHOX, SKOHOMUYECKM BHTOZHOY dKCIUIya-
Talldd CKBANUHN;

odecneyeHue MMHUMANBHHX 3aTpaT Ha OypeHWe M KpeILleHue CTEO-
48 CKBOZHMHH;

BHIOHMMOCTD COBDEMEHHNMI TeXHMYECKHMMH CDEACTBAMU.

PaspaGoTaHHue B 1Ia0TOsmee Bpemsd THOH Npoduil HaKIOHHO-Ha-
IpaRAeHHHX CKBBXUH INeXATCH Ha XBe I'pynnu. K nepsoit rpynne oTHO-
cATcA npoduau, OpencTaBlAnIne KPUB,/O JLHAK, DACHOJONEHHYD B OX-
HOil BepTUKaJbHOY ILIOCKOCTH (NpPOQAI# OOHMHOIO Taha); KO BTCPO# -
IPOCTPAHCTBEHHYW KPUBYD JMHAK (NPOPWIM IPOCTPAHCTREHHOTO TANa).

1. [IPOQWID! OBWYHOIO THIIA

Ipoduau OGHUROIO THNA ABAAWTCH Hau(oJee pPaclpoCTPaHeHHHEMA
A ux CledyeT MAxCUMAJBHO WCNOJAb30BATh NpU GyDPCHMM CKBaXiiH.

CarexyeT OpMMEHATH OCHOBHHE THIM NpOf:Lied, IDUBCHEHHWE Ha
pue. [0.5.1.

a B
Puc. I1.5.1.

I.I. Opodune nepeoro tmna (cm. puc. [.5.1,2) cocTour u3
TPeX Y4YacTKOB: BepTEKajgbHoro L, yvacTka Hadopa 3eHMTHQro yrJa 2
B npamolMAeliHoro yuacrra 3. [IpuMeHenme 3T0ro npoduis NO3BOJAET
ODRHMYMTE RO MMHMMYMa YUHMCJO DeliCOB C OTKJOHATE.NEeM, 38TPaTHTh
HamMEHRilee BpeMd HA ClnelualbHHE Onepaluu, NOJYUUTH HanGoJbliee
OTKEOMeHRE OT BepPTRK&NM IPM HeMMeHBbeM yTJie HaKJIOHa CTEBOJa.

axcnayaTaiysi CKBaxuH, NPOBONEHHWX N0 3TOMy NPOQW, BO3MOM-
HE8 063 KaKMX-IMO0O0 3RAYNTENEHHX 32TPyRHEHMH.
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1.2. PazuosmmHocTsd npodns nepsoro Tans (cM. pac. [.5.I,0)
ApnfeTcA mpofuib, cocrosumfl 3 Tex xe Tpex ydacTHoB I, 2, B 3,
HO BMECTO OpAMOJMMHERHOI'O OH MMeeT y4YacTOK eCTeCTBeHHOr'0 CHEXe-
HAA 3€HATHOTO yTJia. 3TOT npofuis TpedyeT Hadopa 3HAYATEALHO
COJIBWET0 3EeHATHOT'O YTJla CTEOJA B KOHIE yvyacTKa 2, RJHMHa KOTOpPO-—
ro GyneT Toxe doxbweit, YTO BH30BET JOMOJKATENBHHE 3aTPaTH Bpe-
MeHH,

1.3. [lpojwms BTOpOro Tmng (cM. puc. I.5.I, B) cocTomT mn3
DATE yYacTKOB: BepTuRajsbHoro I, Hadopa 3eHATHOrO yrsa ¢Tsona 2,
OpSAMOJMHEHOTO 3, CHWKERMA 3€HATHOTO yrJaa 4 B BepTRRaJmHore S,
nOSBOJANNErO NPY NOPECOYSHHH CTBOJIOM LEeCKOJBKHX IPONYKTRBHEHX
TOPRIOHTOB BKCILULyaTRPOBATDL JwGofi W3 HMX C coxpaHeHsmeM oomeff
CeTKu Dpa3paloTKH.

1.4. Opojuns (cm. puc. I.5.1, r) AmaAeTcCA PAaSHOBRIHOCTLD
Opofwii BTOpOTO TUNa, I'Re y4acTK: 3 n 4 3aMeHeHH y4uacTKoM 3
CaMONpPOXU3BOJBHOTO NANEHWA 3GHUTHOI'O yTJa. STOT Npodmib NpuMe—
HAETCHA OpA OypeHMR CKBAXMH C HeOGOJbIMMA OTIJIOHEHMAMH 3a00€B
OT BEepTHKaJA.

1.5. [podune Tpersero Tuna (cM. pac. 0.5.1, n) cocromT m3
BEPTUKaJBHOI'O yvuacTka I B ydacTka Hadopa 3eHATHOT'O yrja CTBOJA 2.
Opogune xapaxTepu3yercs OONLmMOY IIUHOR ysacTKa 2, Ha KOTODOM
NpOBONAT paGoTH C OTKJOHUTENEM B NPUMEHIETCA NIpM DPa3CypHBSHHR
9KPaHMPOBAHHHX 3anexei.

\pn GypeHur CKBaXMH CIeEURAJHHOrO Ha3Ha4YeHAA npoduxw MOI'yT
OHTDH MHHMI.

2. IPOYAIY TPOCTPAHCTBEHHOTO THIA

[Ipoduin HaKJIOHHO-HENPABIEHHHX CKBAX2ZH NPOCTPAHCTBEHHOI'O
THNA NpPeNCTaBIAXT CoO0Of KpuByw, HENOMRHAUNYD CREPATHHy® JMHAD
(puc. 1.5.2).
CKBaxEHH 3TOTO Opodfmifd crenyeT Oy—
PUTE B Tex palioHax, Irme BeJMKO BIRAHNE
TEeOJOrEYECKAX yCHOBA# Ha CamOIpORSBOME—
HOe HUCKDRBJICHREe CTBOJOB. Hpofmas crTposaT
D TaK, YTOOH MaKCHMAJBHHO RCIONB30BATH 3&8-
KOHOMEPDHOCTR CaMOUIPORIBOALHOI'C RACKPMB~
JIeHWA CTBOJIOP CKBAXNH H CRECTH X MHEHN-
MyMy HHTEpBaJH CYpeHMA C OTRIONNTENEM.

a - npopxas; 6 - mueH.
Pre, N.5.2.
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TipN DPABNILRON NMOXCOPE KOMIOEQBOK 32 CyDRABNON %ONOMMM
(603 BXIOYOREA OTKRIORADMEX YGTPOHCTE, TPEGYRUMX OpMEHTHEPOBAKRA
C MOESPXEOCTE) E DOxXAMa OypeEus MOXHO, AO HEeKOoTOpoil cTenenx, pe-
TYNNDOBATE DOAMUMEY CAMOODPOU3IBOJBMOTO NCKDHBIEHIA CKBANUE,
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PACYET

lIpunoxesne 6

OPOQMIA TONOJHMTRIEHOIO CTBOJA CKBARUHH

1. PACYET IRYXVHTEPBAJNBHOTO IPOSMIA
C [PAMOJVHEUHHM YYACTKOM

[Ipoguns nsHHOr0 TROS NOKa3aH Ha puc. O.6.I.

3uHaYeHA® HeOOXOQUMOI'0 KOHedY—
HOrO 3@HATHOTO yTJaAa / HAXOUAT
no gopwmyae

. RRA) N A 2R

cely 76 -A) Tt H

rme A, - sanaBaemuli pammyc KpH-
BU3HH NEPBOTO yuacTKa
creoaa, M (A, > Kma);

A - BeamuHa cMemenmd 3a-

00A OT BepPTUKEIHM, by

H - npoexuusa nepeoro M

BTODPOTO YYaCTKOB Ha
BEDTUKALb, M.

Jn¥Ha 1epBOr'0 M BTOPOI'O
yuacTkoB £, H t’,, , @ Takxe HX
BepTHKabHHE A, H' » ropusos-
reabiue &, A npoem.mn onmpene-
AAOTCA 00 JopMyJsaM, NpPHBOISHHEM
B Tadxa. I.6.1.

Tadxmna 0.6.1

 YuacToxk Lausa,
\cM. puc. [1.6.I) M

Opoexund, M

POpﬂ3OHT&JLBBBﬂ] BepTrraNbHaA

Hadopa 3eHUTHOTO 7 . 5/ 744 R,
yI)a cTBOJA Z 'W‘/ﬂ:b o4
L psMouEeitHui P - A
HAKJOHHKE t;

Cymvapuudt no M-
CTDYMEHT,y [t

a = [1-celp)h
A Higy
VE a+ A

A -Ritinyg
H'- H-k
H=A+H
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3. PACYET JRYXMHTEPBAJBHOTO [POwLER C ¥YACTKO:M
YMBEHHIEHNA SEHUTHOLO YA

Ins pacuera nmpofmid sroro Tmue (puc. [.6.2) HexecoodpasHo
MOCTPORTSL 670 BEPTUKANLHYD NDOSKIWMD. CHAYaNa ONpefelfnT DAEAYC
HCKpMBRGHRA meporo yuacTsa A, M pammyc HCKDEBJEHUA BTOPOIO
yuactka A, . 3savemue pamayca A, yIBCTKa CHRESHRT 3EHATHOTO
yTIs DPRHAMANT HA OCHOBAHMA [ANHHX OpDaKTUKW OypeHmrf. Tax Rax
PAXTRUSCHMAII TEMI CHRREHMA 3JCGHUTHOIO yTJa HEIOCTOSHEH, TO B
pacYeTe creNyeT NPANMMATH yCpeNHeHHOe aHauehme A .

llpegmapnTensyull npoduib
CTpPOAT B JBOOM Macmrade. Ha o
DpAMOIl JIHAY OTHAALNBAETCSH OT- 0 § K K
peack KC, coorpeTcThymumii Bep- | LE- gL
THESIEHOM TJyCHHE HOBOTO CTBO- >, L
na cxBasuuy H. U3 Touwex K n C P e
OPOBOUHTCA LPSAMHE, NepneHIuKy-— Iy
JUpHHe X JRHAR KC, HE KOTOpLX Iy,
oTXAanHBERT oTpesku KO' n CO”, ! 8’9
COOTBOTCTBEHHO papHNe 3HAYEHED I/
paidycs A+ ¥ OTHIOHEHHO 38608 !
0T BepTHEam A, U3 Toukn O
pamsycom A, n ma Towxm O /
paguycoM A. , DaBHEM cyume | \

A

Gy
]
L

_ H

A, +R2 , IMpKyJeM IBIAWTCA 0",’ a, ~———_1 4 y
3aceyky, TOYKA UX IEepecedeHus | A LA
ZacT OeHTp OKpy®HocTs O, 1o e 0
IyTe KOTOpCit npoiimeT ymedbuweHme Puc. I1.6.2

paties 1al0paHHOTO BGHATHOTO yIJa.

Ecam MacmTad LOCTPOGHMA B3AT KOCTATuYHO GOJBWMM, TO YyIAH J 1 /,ﬂ
HEOOXORUMHEe nJii HajdbHefmero pacdeTa Opohuid, MOXHO 43MEpPHTh He-
IOCPENCTROHHO Ha uYepTeme. [oche UONONHATENLHHX NOCTPOGHBN MOXHO

380MCaTh.
L=90"[8-4) (D)

E awfdv( yy )
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Yroz A ompeneisercA n3 BHPAEEHWs

n L £, 2"//2*.[/2'@0 f22)‘7
A:a!(’b"fz[ &. u_[‘) *HZ ’ (3)
re Ro:Rit KRz,

Yroa Bxoxa CTBOJIA CKBAXMHH B IIACT
]
7 . ) ~-H
b marcen feing H "; - (4)
2

Ing onpeneseHms IIUHH yY4ACTKOB LPOQuAi @ IORU3OHTAJBHHX
R BePTUKAJBHHX LpOeKmu#, a Takke OPOBEPOTHOI'O pacyeTa B RaibHel-
WeM DNPAMEBADT (OPMyJH, DpMBelneHRHe B Tadl. 1.6.2.
Ta6mena 1.6.2

YyacTox JeHa, Upoexuna, M
(cM. puc. 11.6.2) M

ropnsomamriaﬂtaepmxamaﬂ

Kadopa senmrsoro £, .ppsht’ @, -ffcoff )l B -biknd’

Camxemnn somz- 0 a5k}’ a by o) /f,é&/mf‘ﬂ/ﬂ

HOro yTua

Cysmapsuid 1o / - 2+l A= a,a, H = i*/%

AHCTPYMERTY

3. PACYET YETHPEXVHTEPBAIEBHOTO IIPOQKIA

IIpn pacdyere mauHoro mpofmuaa (pmc. I1.6.3) caemyeT cHavaia
YCTEHOBETH IUJIUHY BepPTHXAABLHOTO yuacTka Hy, KoTopyp Ey=EO yBe-
JIMYATH IPUMEPHO Ha 5-I0 % ¢ yd4eToM BO3MO&HOH ompGKm Do as3EmMyTy n
3€HMTHOMY yTJy OPA NPOBOIRE HEepBHX TPeX YYaCTKOB.

Panuyc KpuBA3HH nepsoro A, ¥ TDETHEro A, y4acTHOB ompe-
IeLAWTCA aHAOTHIHO Pa:idycaM IBYXMUHTEDBEIBHOTO NPOJWIA C y4acT-
KOM YMEHBIIGHAA 3€HATHOTO yraa {cM. prc. 1.6.3).

SuaueHKe HeOCXOMUMOTO 3CHATHOTO YTAA NPAMOMBHERHOTO y4acT—
Ka onpenendeTCa K3 BHPaXESHMS :

H,IZJ/ - Ko/ﬁ/‘/ﬁo'/f) Y# 2'-/9/210 A
/./2+£02_ﬂ/2£° ‘f) s (5)

rae Ro = R,t&> w H = Hy- Hs.
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Suat (¢ no gopuynam B 7aGn.l.6.3 MOFHO OnpeReNUTH
AAMEY YYBCTKOB NPOPUACH U UX TOPU3OHTATBHHE ¥ BEPTUKANBHHE
IIDOEKINY

Ho

Puc, N.6.3

Tatumua [1.6.3

¥uoeTon Jymua, dpoerinet, M
(cM, puc. [1.6.3) M

. I‘OpﬂBOHTaJ[LHaHl BeDTUMKaJbHAaA

HaGopa senmrEOroO J =[,'0/}l/o",€,/ a ‘—,é,'//'cic’f/) A =///(/:/

yriaa Ly
i MHE MG L e )
A Y 7. 0 S A
CHREGHNR 3e€HAT- {

HOLO YTJe 3

-0t R Qy * /fz(/'{.‘l’{'}) Ho = Ko 2f
HePTAKAJLHBH z

. v - Hy
CymMmvapHBi; 10

utictpyventy [ =lttitltly  feiaa c@s  Hy A 4K tH

4, PACYET WM/MH/MAJEHO BO3MORHOI'0 PAIYCA KPIBUSHH
JOLOIHUTEILHOTO CTBOJA CKBAXJHH

Ipn CypeHHH WCKPABACHHOI'O y4yaCTKa CTBOJ& CKBAKUHH MOXHO
OOJy4lTh BUOJHE OlipcheeHHy, 3apaHee 3aRAHHYH KPUBU3HY.

3HayeHre MHMHAMAJILHO BO3MOXHOI'O pamg¥yca KDMBU3HH CTBOJA
CKBaxii BHOMPApT B 338BLCHAMOCTR OT:

a) LeleBOI0 HA3HAYEHMA CKBAXUHH;
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0) BO3MOXHOI'O CIlyCKa NPAGOPOB, HEOCXOMMMHX IJIA KCCJENCBAHUA
RIA RCIHTOHAT CKBAKMHH HA TPOOYKTHBHOCTE,

B) TEXHOJOTHYECKMX yCJOBRE GypCHMA L KDEIUIeHWS CTBOJA CKBa~
EMHH;

T) cnoca0a KoGwum HedTH.

lpa onpeneJeHMM BeJMYMHH MUHAMAABHO BO3MOXHOTO pamuyca KpaA-
BU3HH cJefyeT Y4YWTHBATh, 4YTO 4Yepe3 WCKPUBJIEHHW! yYacTOK CKBA&XAHH
HEeoOXo[uMo ONyCKaTh NprOOpd, NPMCNCCOGJEHMA, INIyOMHHHEe HACOCH,
KOTOpHE IIOJNXHH BINACHBATBCH B CTEOJ CKBAXMHH 063 3HAYUTENBHHX IHe-~
dopMaLMii. Mcxoms m3 JTOTC yCJNOBMA 3HAYCHHE MUHAMEABEOI'O pagmyca
UCKPURVICERA [NONOJHMATENLHOIO CTBOJA OUpene]deTcs X3 BHPaRCHAA

L A
/f ‘w F e m——
min 3 (4 _C/_/() (6)

rne L ~ IAXHA CclyCKaemor'c npuopa, yCTpoiicTea, M;

AQ;”- BHYTDCEHEE nuaMeTp SKCILTYaTAllMOHHCHE KOJOHHH, M;

d - HapysHu! muameTp npmcopa, ycTpoilcTBa, M;

K =~ InameTparsbHHl 3a30p MeXIy olcamioil KOJCHHOE R Kopmy-

COM cnyCraemoro upuCopa, ycTpolicTra, M.

Besvuntly L BnOppsnT A% MOHKDSTHHEX yCAOEUH, Npeuen BO
MHOTHX CJy4adX OBa MoxeT OuTh TpmHATa pasHoM 0,003-0,00I5 M.

Ea yuacrTre cTBoJa CKBARKUHK, DAacICJOXEHHOM B HeNOCPENCTBEHHOM
O/M30CTH OT HPOSKTHOrO 3a00d, 3HadeHHe DPANUyCa KPWBU3HE HE TOJKEHO
OHTL MEHblle BHYNCJEHHOI'O 10 QOpMyJe

i3
Amin = 55 )

rIe Cf ~ HapyXHHY IHMaMeTp CyDRABHHX TpyG, M;
E - wonyus YOpyTOCTHW, PaBHHE LIS CTaIn 2.1.108 KH/Mz;
A7 - Npemca TexyYecTR MaTepuara Tpyo, KH/MZ.

[Ipy cnycke 3a00iLor0 ABUTaTeJd 4epe3 MCKPURICHHHE Y9aCTKH
CTBOJIE CKBAXAHH HANPAXKEHMsd, BO3HKKAWLILEe B KOPIyce 3a00MHOT'O NBE~
raTesi, He IOJXHH IpPeBHIATh Lpenesa TeKy4eCTH. SFaYeHMS MUHRA-
MaJIBHHX DallNyCOB KPMBN3HH, HCXOAA B3 NaHHOTC yCJHOBMA, CJEXyeT

oNpenesATh U3 BHDAXeHWA

2
/ 0265 Lia , |
Amur T 03y (B dra) K (8)
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Tae [;A - IAuHa 3300HHOIO OBAraToMdd, M,

ImaMeTp muJaoTa, M;

44 — OHWavMeTp 3aCCiHOTO [BUraTend, M;

3HaYEHNe TEeXHOJOTMYeCKOT'O 3a30pa, BHOWpaeMoe HCXOnd
A3 KOHKPEeTHHX YCHOBM! OypeHmA.

It TBepmEX M Kpenkux nopox K = O. 14 MATKEX R CPENHEX
nopox K = 0,003-0,006 ™.

(pn nompeMe m CIyCKe HMHCTDPYMEHTA M3 MCHDUBJIEHHOI'O y4YacTHa
CTBOJA CKBAKNHH, 8 Takxe [IpA OYpCHWH, NABJIGHUE 348MKOB H& CTEHKY
CKB&XMHH He ITOJRHH NPEeBHIaTh HEROTODOH BeJruMEH, onpeneJdemMoil
CBOUCTBaMM pasdypuBaeMHX TODPON. JHAYEHHME PaNNyca KDUBRIHH CTBO-
Jla CKBaXuHH B 38BUCHMOCTH OT HOIyCTUMOTO HODMAJBHOT'O NABJICHAA
3aMKOE Ha TODPHY® NODOXNy pacullTHBaeTcd no gopmyne

,gmm. g /c),b’

(9)
Tne /) ~ OCeBOe ycuiaue, RelicTBynmee Ha OyPWIBbHHE TpPyOH, KH;
4
- OON¥CTUMOE HOPMAJbHCE yCWINE 3aMKa Ha T'OPHYE NOPO-

Iy, EH;
12,5 - npuuanmaevad IMEa OypaJbHOE TDPYOH, M.

JHaueHne HOPMANBHOTLO naBiesnd (4 OPREHTUPOBOYHO MCRET
OHT® HOPUHATO ,KH:

VI MATEMX HODOZ . & 4 o v 4 o o o » » o 10

IJ NODPOI CPedHed KDENOCTH. . « v o o o «20-30

LA KPENKAX ¥ TBepIHX NOPSH, . . . . . . #0-50

U= bHEG QCHyCTUMUK. PamMyC KPRBU3HW CTBOJIE CKEAKMHE
IJIA CHyCRAEMHX OOCEIHHX TPyC, NPMOJAWKEHHO ONperneJdeTlcs 100 gop-

MyTE -
L du
L H

Kmn = —577. 7 (10)

TIe /g: -~ Upenes TeKy4eCTn maTepunala ofcamHiX Tpyo, xH/nf;
v - HapysuHil TuaMeTy oGcamHOM TPYGH, M.
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[ipunoxenne 7

PACYET
OTKIOHTMMX KCMIOHOBOK HU3A BYPVEHOM KOJIOHHH
JUI 3ABYPYBAHWA W BYPEHIA JIONOQIHATEITBHOT'O
CTBOJNIA CHBAXMHH

1. PACUET OTKIOHTOWE} CIIH ITPA 3ABYPVBAHAW JOIIOJHATFIIEHQI'0
CTBOIA CKBANVBH JBUTATEIAMA II-88 W KI-I27

llon orknosswme’d cwiol NoxpaszymMeBaeTCs NolePedYHAA COCTaRIAK-
masi CwirH, HejicrByomel Ha IONOTO.

BeJmunAa oTkJOHAMUE) CWIH 3aBACHAT OT pE3MEPOB M KECTKOCTH
IBWAraTeNs, yTaAa MEeXIy OCAMY WMCKDMBJCGHHOI'O NepeBONHMKA, IMameTpa
CKBaxyHH, OCEBO}i HaTpy3KH,

3HaveHNMe OTKIOHANWER CUNH ONpelesAJIOCh C yYETOM yKAaBaH-
HHX ©aKTOpOB HpU yNpPyroM B3auMOIeiCTBAN IUIedY JNBAI'aTeNA-OTKIOHNTE-
JIF CO CTBOJIOM CKBaxV¥HH B COOTBETCTBHM CO CXemoit, KoTOpasg IpuBene-
Ha Ha puc. I .7.1.

B pacuersoit cxeme NpMHATO:

B Touke X = 0 -~ DapHUpHaA ONODa;

B Touke X =L - Tovewsas omopa;

B Towke X =/+., 2 X= L + /[, +.l. - roumm
KacaHus JBHTaTeJi—-OTKJOHUTENA CO CTEHKOM
CKBAXMHH.
IudepeHnUanbEye yPABHEHAT NepepesHBArUMX CWJI, LefcTBYmmX
B CEYeHMAX YYacTKOB L, L, , L.  orwiosnrens, mvenr BER

(79" BY's FeXgunl - Xigeoif=0

7 3alNCHBANTCR LNA KarNOTO yHacTKa C COOTBETCTBYNUMAM HHIEKCOM.
T'paHuyHHe 7 CONPAXEHHAO-TDAHWYHHE YCJOBMA TpPEICTABIANTCA CJe-
IyomuM o0pasoMm:

B TOYK® X = O—— y:C’ y“:o
Browke X = L — y=0, ¥ =0, yt=y1._¢”
'= y;
BTomceX=L+ /_,-—- y1=2q, Y2=2q, (2
o 17
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PacyerHan CXeMa KOMUOHOBRE IBHIATEIA-OQTHIOHATENS
477 3aCyPEBAHNA NONONHUTEABHOI'O CTBONA CKBABMHN

1%

/2

-/

e o S T T

Puc, O.7.1
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prowme X=[*[*Lc ~3,=0, T,=0, ¥, =0,

TIe N = OB - Jlor _. panvanbHE} 3a30p MEXLy OCAMM Kopnyca
2 IBATaTenA-OTKJIOHUTENA B obcanHo#t ko-

JOHHO%, M;
IBE - BHyTpenrHul InuemeTp o0CanHO# KOJOHHH, M;

Hor - IRameTp ROpPOycd IBHEIaTeAd-OTKIOHHTENH, M;
C - pannarhHoe CMEleRWe OCH NOJOTa OT OCE CKBARMHN, M;
lc ~ IpaMeTp CKBAXWHH, Mj
I - IMaverp JoJoTra, M;
dxn - yrom MemNy OCAME MCKDHBJEHHOrO IepeBONHWKZ, DAXN;
‘}/ - 3@HITHH! yTOJ CKBaXRHH, pal;

) — oceBafl HArDysKa Ha gonoro, KH;
FJ - ®eCTXOCTb IBAIaTeJR-OTKJOHNTEJNA HA M3THUG, xHo%;
7 - BeC eJMHUIH WLINHH JBHAraTelfi-OTKIOHUTENA C Y9eTOM

WIOTHOCTH GYPOBOI'O pacTBODa, KH/1j
F - HomepewHas DeaxuMs Ha onope, KH.

lpencrapiessne Ha pnc. [1.7.2= [.7.4 32BACHMOCTH CTKIOHAK-
meft CWiH OT BEeJVUMHE CMEWleHUsI OCM AOJNOTE OT OCK CKBAXMPH IS
reurarencii-oTraodnTese JI-88 y II-127 ¢ JmHol HEMHETC IVieda
COOTBETCTBEHHO 2,4 ® 3,0 M NOJyYeHW NDM DelleHVM YpaBHeHult BHIa
(I) 7 ¥CnONB30BAHMEM I'PAHNYHHX YCJIOBEE (2).

PacueT npopelieH IJA 3HadeHu#t yIJIOB Nepekoca ILIEY IBAraTeld—
OTKJOHNTENA, DABHHX 1%30+ H 2%0¢ H 2°30° H 3%0° Op¥ IIOTHOCTH
npomyBouHOM xumkocte 1,I1xI0° Kr/uMe.

Ipw 3rOoM NpeRuOIaraloCh, 9T0 IEHATHHIL YI'OJI CTBOJA CKBARUHH
B MeCTe 3a0ypuBRanus He NpoBMIDAST IOO, a 3alypuBaHue NPOUIBOJIAT~
cA lpH MPHAManbHOH oceBOi HArpyske (¢ HaBeca),

2. POBEPOYHH}! PACUET HA [POXOIVMOCTD UBICATENA-
OTKIOHWTENA B OBUAIHON KOJOHHE

lipn pemenmy ypaBsHednmii Buma (1) C BCHONB30BAHEEM I'PadNYHHX
ycaopmit (2) G pacuyraHd 3H4UEHUA NONepedHHx peaxund F, nefi-
CTBYOU¥X ‘Ha NBUTATENb~OTKJIOHATEND, YTO NOSBOJWIO ONPEHENMTE: C¥—
JH TDeHUd, BO3HUKAOLMUE NPV €r'0 NPOLBAXKEHMM B OOCaNHON! KOJOHHE.
[ipn 2TOM EOBQ(MUMEHT TPeHWUA CKONERCHMS M  IIDHHUMANCA DABHHM
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28BUCUMOCTD OTHJIOHAKWER CHIN 0T BEAMUVHH CMEUEHRH
QCW Z0JIOTd OT OCH CKBAXWHH AJNs ABHTATENs— OTHIORMTEIA
LI-88 B Kozonse zmamerpor 140 ,I46 ,I6B Mu

'~
. -~ \
"~ ‘\‘!‘ \\L‘\A
w(_' — h;\\
\.\\.q 10 ~ A
. P~ :E:‘ ~
\.
!\. .
.::.‘
Hob . .
*~3Comm
10 20 30 %0

-_— npu (LKII = 3000
_——— npu oden = 2930

—_— npu l i =2000’

Puc.ll.7.2
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33BUCUMOCTE OTHAOHAONLEH CUJH OT BEIMUKHH CMEIEHMA OCH
Fa ki LONOTa OT OCH CLBAXWHH JJIA ZBUTATElIA-OTKIAOHUTENH 11~i27
)
B ROJIOHHe avameTpoM I68,I78 mu

1\\ -
> 168
N~ :\
~ ~
~ ~
~ \\
Sy
~‘-~§f%‘ ~N
\L\ < =~ NG
N
~ . 168 ~ ~ \\
\. \ .R \ \ \
. \\ Y’lé \\ - h ~ L
-\. < o
168 ™~
4\ ~
z TNA \\ .
\,\’\ ~
\ C’"H
10 20 30 40
—- - npu da =230
— — npy d«n = 2°00°
N~ npw den = 19300

Puc.ll.7.3
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AOXOTE OT OCY CKPAKUHE JANA ABMTaTeAA-OTKIOHATEAR NI-127
B KOJIOHHE zvametpoM IS4 , 219 mu

&

T

Puc . 7.4

~
~. ~.
o~ \ S’:% =
\\ \ . .\ \
~ ‘-£ég N~ ~.
-_~~‘~‘>-\_‘.
[ T ——
~— .
o —, €8 *\>°4
-—.{. ~—
XY \.
19 N\s P——, \-\J
10 20 30 LD
4 0
— npw Xes = 3900
—_—— npu Lan = 2030’
—_— npr A = 2000
——— npr L« = 1%0°

C.uM
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0,25. B rada. [.7.1 npuBeneHu 3HAYEHWA CWIH TPSHMA I ABUraTe—
an-orraonurend JI-88, B raca. [.7,2 - miaa JI-127 npm pasmsIMaHHX
yraax Nepexoca ¥x Ied ¥ DAsMUHHX NUaMeTpoB OGCaTHWX KOJOHH.

Ina oGecneveHHs MPOXOMMMOCTY HBATATEJSI-OTKIOHATEJNA B 00—
CalHOlt KONIOHHE BEC ONYCKAeMOIO HHCTDYMEHTA TOJReH OHTH He Me-
Hee HARNeHHUX 3HaYeHwd CWJI TpEeHMA.

3. [IPOBEPOYHH} PACYET HA BO3WOKHOCTH
BALIYCAA SABOMHOTO LT ATEIA

Yenosme 3anycka 3aCofHOrO IBATaTeJd

Mo> p For B2

MOMEHT, pa3nuBaeMuyi 3aCofHHM IBUraresaeM, Ki.m;

rne M

T
37 - O3HAYEHWe OTRJOHMMMEe! CWJIH B KOJOHHe , KH;
Aa - IuaMeTp moJOTA, Nj
M - KOBPQMUMEHT TPeHMA NOJOTA O CTEHKY KOJIOHHH IDUHU-

maeTcsa pasHwm 0,15 - 0,25.

4. PACYET KOMIOHOBOK HW3A BYPWIBHON
KOJIOHHH Jiis1 BYPEHMA IIPAMONVHEHOT'O
YY4CTRA LONOJHATEIBHOTO CTBOXA CKBA-
H/MHH POTOPHBM CIIOCOBOM

Ina monydeHMA KadeCTBEHHOTC CTBOJA CKBAXUHH IIDH BHCOKHX
TeXHIKO-3KOHOMUYECKHMX LOOK33aTennX OypeHuWA HeoOXOXMMO IPUMEHATH
KOMIIOHOBKM HM32 OypmnbHO# KosoHHH (KHEK) mpononrHHe m momepey-
HHe, pa3Mepu KOTODHX DanCUHTHBANTCA B COOTBETCTBUE C KPrTEepHeM,
npednofaramiiiM PABEHCTBO HYJIO OTKJIOHAMME# CUIH ¥ yTia MexIy
OCHO JOJIOTa ¥ OCbID CKBAXHHH.

[ipy pacueTe pasMepoB KHEK ucnosbsoBanuch IDudde peHIMANTBHHE
ypaBHeuna Buma (1),

Ha puc.ll.7.4 npmpenesa pacyeTHas cXeMa, B KOTODOH HPUHATO:
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Tadmna I0.7.1

3HayeHUA CWI TpeHus LIA mBArarTelefi-oTkioRMTeded II-88

..I-L.nj T:L,( n —;—Cn.na 'rpgxma. I:H, Ep; ,maameT;e oGcamHol xo;o:mu,—m
MM i e o e e e e o e e o e o e e e e e e e
Yt I40 M 146 _ L _ _I68_ _ _
1°30p° 0,45 0,25 -
200 1,00 0,75 -
18,0 2030 1,60 1,30 U, 45
3°wor 2,30 1,50 1,00
230 0,55 0,30
a0 1,10 0,80 -
120,6 2050 1,70 1,40 0,50
300 2,50 2,00 1,10
I°30° - - ,
2°00° - - -
132, ogp, - - 0,70
3°00° - - 1,20
1°30° - - -
2°00° - - -
139,7 2030 - - 0,80
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Tadmuoa [1.7.2

3HaveHRs CRA TPEHRA XA Ipurarexef-orxnoErtenef -127

——‘-—T——-T-_‘_— -------------------- -

Im, ! ooan ! ana Tpesind, xH, ops mameTpe gocamoﬁ_mmnau, M4
aw { 168 1 I 1 IS4
130 2,50 1,60 a,50
N 2°Q0° 4,40 3,20 1,680
139" 230 6,50 5,10 3,00
3°ao 8,85 7,20 4,70
1930 2,60 1,70 0,60
o0 4,50 3,40 1,70
146.,0 2°30’ 6,70 5,30 3,15
3°qor 9,00 7,40 4,85
1°30° - 1,90 0,75
2200 - 3,60 1,90
I51,0 2230’ - 5, 50 3,40
3°00 - 7,60 5,10
193¢ - - 0,%
2000 - - 2,20
161,0 20307 - - 3,70
3°00° - - 5,40
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PacueTHan cxemza KHBK nnd CypeHks IpAMOJMHEHHOI'O
yY4acTKa CKBaXPHH

Prc.l.7.4
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B TOWKe x = 0 - yapHMpHAA omopa (HOJAOTO);
B rome x =L - rovewenas omopa (meHTparTop J;
Browke x = [+[c Toura KacamnA JET co CTeHXoff CKBaXMHEH.

CoorBercrpyume cxeme (cM.puc.ll.7,4) TDAHAYHHE H CONDSEEHHO~
TPaHUYHHe YCJ.0BAA NPEACTABIANTCH CHOIYRUMM 0CDas3oM:

prome x=0~-y=0, y=0, y'=0, y=04

srowkex= L - y=3,, 3=y, 3¥%=3 ; (3)

3 TOuKe x = [ + /.c—y'= Y., y,’= 0, J =0,

rie Le = ZE;.ZA!QZ - pajpaysHHil 3230p MERILY OChD CKBAKMHH M
YBT, M;

rdm - Hapyxuuft mwamerp YBT, M.

PacyeTHHe 3HAYEHWA HMAaMCTpa LieHTparopa M R pacCTOAHEE OT
HAMHEIO TOPLA TOJIOTa JO BEPXHEro Topla LeHTparopa , IOMyYeH-
HHe B pesyJbTare peweHuM# ypaBHeHmit Buma (I) ¢ ucnoJss30BaHmeM Ipa-
HUYHHX ycaoBRi (3), B 3aBRCHMOCTH OT 3€HMTHOTO yIJA CKBaXHHH, IMa-
MeTpoB noJeTa, YBT M BEeJMIMHH oCeBo# HArpy3kW, NDHBENEHH B Talll.
1.7.3.

YxkasaHHHe B Ta6d.11.7.3 pa3sMepH KOMIIOHOBOK HM3& CYPRJIBHOR KO-
TOHHH IIOJyYEeHH IPM TWIOTHOCTM IPOMHBOYHOM XnuKocTH I,IxI0® kr/wS.

e yayvwesmA ycJjoBui pacbTH noNOTa, & TaKRKe WiA OOBHNEHAA Ka-
JeCcTBa UTBOJA CHBAMHH Hal JOJOTOM PEKOMEHI)eTCA yCTaHaB/MBATh Ka-
JNGOpaATOp, IMAMET) KOTOPOTO DaBeH uWMameTpy HoJoTa. lIpucoe mMHEOHHME
KaMOpaTopa K JNOJOTY IPJDKHO OCYWEeCTBJATHCHA 683 IPOMEXYTOUHOIO Nepe-
BOJHIKA .

B mnpouecce CypeHMA HAKJOHHO-IPAMOJMHEAHOIrO yYaCTKa CKBAXMHH C
JIPUMEHEHNEM DEKOMEHIYEeMHX KOMIIOHOBOK HOOOXOIMMO KOHTPOJMpOBATH IMa—
METPH KasuGpaTopa M LEeHTpaTopa, 3aMeHAA MX OpPH M3HOCEe CBHme I MM
no IMameTpy, Ipn 3ToM IMHA YEI, ycTanaB/MBAeMHX BHIE NEHTPATOpa,
IoJpiia OHThL He MeHee 20 M,

mmHa YBI Mexny HEIOJOTHHM KamOpaToOpoOM B I@HTPaTOpOM L‘yd'.r »
onpeneiserca pacyetHum mytem (pmc.l.7.5 ).

Tl puMep.
lewo: I, = ISI,0um ; Lyg, = 95 uu ;)= 10° ; ammEa xamGparopa
paBH2 0,5 M ; AAMHA LeHTpaTopa -~ (0,5 M ; BHCOTE xonoraLfO.ISu.
o racu.ll.7.3 ompezemaeM L = 3,6 u u J =I49 wu.

Torza (cM.puc.h.7.5 ):

Li gor =36~ (2:0,5+0,I5) = 2,45 u
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Tadmua 0.7.3

Onramasmbuye pasvepu KHEK n1a cradumsaimm 3€RMTHOTO yraa
JIONOJERTEALHOI'O0 CTROJ2 CKBaXWHH

lcxomse IBHHEE 1A Ia Paccrosmue oT HMRHEr0 TOplLAa NOJoTa Io
BEPXHErc TOpld LEeHTparopa , M, 1pm

b6
MM {3HAYEHRAX 3CHUTHOIO yIVl2 CKBAMHHH
ILK. m ar > Po ’ T T ; T f: rpa’
MM My ®H 10 I8 ¢ 0 i &5

120,698 I2-30 119 3,7 3,4 3,2 3,1
13,0 95 I4-35 130 3,8 3,6 3,4 3,3
38,7 96 20-50 138 3,7 3,5 3,3 3,2
139,7 108 20-50 138 3,0 2,6 2,3 2,0
181,40 95 30-75 149 3,6 3,4 3,3 3,2
151,U I08 24-60 149 4,1 3,8 3,6 3,5
61,0 95 30-75 I59 3,5 3,3 3,2 3,1
IsI,0 108 30-75 159 4,0 3.3 3,6 3,5

PacueTHas cCxeMma onpeneneuns
el YBI

Puc.0l.7.5
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llpnaoxerns g

PACYET
BEMVYVHH VHTEPBAJIA SABYPVBAHVA CTBOJA
¥ LIVHH BHPESAEMOIO YYACTKA OBCANHOW KOJOHHH

MuHAMAaIBHAA NJMHA BHPE38EMOr0 YYACTKA MOXET ONTH paBHa Be-—
JUuMHEe MHTepBaJa 3alypuBaHRAd CTBOJA. B mpomecce 3aGypmBaHAA R
IpK NOCASHYWEAX CIyCKO~-NOXLEMHHX ONepalmiX B CTEHKS8X CTBOJA B
HMHTCpPRajge ero BHXORA U3 CKBAXMHH MOTYT OGDa30BHBATECA Xenoda,
KOTOpHE yBeJM4YABaDT BEJUUMHY MHTepBaja 3aCypMBEHAR B CO3XADT
ONACHOCTL NOCagKX HOJOTAa HA TOpPel KuJOHHH.

B cmrzn ¢ aTHM HeoOXOmMMYH LJMHY BHDE32eMOI'0 y4yacTKa KO-
JIOHHU MOXHO BHPA3UTE opMyJaol

L‘K/L/*fu) (1)

Tne H ~ pacueTHad BeJHMuMHA VYHTEpBala 380yPUBAHAA}

Cxc — yBelnueHMe MHTepBAJA 3a0yPEBAHAA B yCJOBRAX Xeno60o0pa—

30BaHRA;
K = KOO(QMIMEHT, YyURTHRAMIU{ BO3MOXHOE yBeJuYeHne RHTEepBaJA
3a0ypUBAHNA N0 TEXHOJOI'MUECKUM [IpHMUHAM.
BeuuMHH Kk R /fx  He NOMNADTCA AHANUTLYECKOMY ONDENENCHED,Tax
K&K QWBUACAT OT MHOI'MX M3MEHAKMMAXCH TEXHRUYECKAX B I'S60JOTNIeCKHX
npu-ud. 1o dKCnepHMeHTaJbHHM NAHHHM, NOJYYeHHEM IpH 380YDHRAHEH OP-—
BOJIOB M3 TOCHMY CKBE8XNMH, OGCAREHHWX OCCYZHHMYN KONOHHAMH , THAMETDOM
168 umm,c BeposrHoCT: 0,99 MOXHO npuHATH K=1,1. WUHTEHCHMBHOCTH OCpa-
30BaHMI KeJoC2 3aBUCRAT OT CRJIN NPHKATW: 3aMKa OypMIbHOMY TPYyOH K
CTEHKe CTBOJIAa, TBEPHOCTH M adpa3mBHOCTA LIEMEHTHOI'O KaMHdA, CKOpOC-
TH NBWXGHUA RHCTDYMEHTA M XOJUYeCTBA CHYCKO-NORLEMHHX onepalmii.
lipy rayOuHe xenoGa GoJee NOJOBMHH RUaIeTP& SAMKA L4z MOI'yT BO3HU-
KaTh OnacHHe 3aTAKKA W.!CTPDYMEHTa, KOTODHEe NPHBENYT K D 3JIMTHEM
OCTIOXHECHNFM B HE38BMCUMOCTH OT LJIMHH YNAJEHHOI'0 YyYACTKA KOJOHHK.
[loaTomy maxcumanbHad IIyOuHa Xejoda, RIRADNEA HA NAREY BHpesae—
MOI'0 y4YaCTKa KOJOHHH,NpuHMMaeTcA passoi 0,5,
Tax Kak cuwIia OpUXATHA 3aMKa K CTeHKe CTBOJS YT SJRUMBAETCH

C yMCHBUEHIEM pamuyca ero UCKpUBJIEHWA, TO MEKCHMANLHAA IJyORHa
selo0a OymeT B MecTe BHXORA CTBOJA M3 OCCANHON KONOHHH, Il yrod
HAKJoHa CTBOJ& paBeH

8.
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® L’“”*?ﬁf‘é' (2)

Tax xex pemmunna [ ; naBectna sapasee, a (7 3aBUCHT OT MHTeH-
CHBHOCTH MUCKDUBJEHHA CTBOJA IpPR 3a0ypUBaHMH, TO 3aaia CBOXUTCA
K onpexenesuo H » 6.

{Ipomecc 3eCypuBaHus CTBOJE COCTOMT M3 OBYX 3TaNoB(puUCYHOK).

flepBuit aTan - sadypuBaHMe HOA HeilCTBMEM OTKJOHARMILETO yCH-—
mea  fer, cosnamaemoro cmiamu YIPyToil medopManyu KOMIIOHORKM IBHA=~
TaTeAA-OTKJIOHMTEJA. [Ipr 3T0M, DyTev BO3BPaTHO-IOCTYIATEJLHOTO
OBMXSHWI NOJOT& B CTOHKE CKBAXIHH BLDPaOaTHBAETCHA yCTYyIl, HOCTa-
TOYHHV A BOCHPRATMA OCCEOl HATDY3KH Ipy IOCJemyldeM 3alypuBa-
HAu, HeoGxommMas mApMHA YyCTYIa 38BHCUT OT IPOUHOCTH IL[GMEHTHOIC
KaMHA 1 [OPOXH, OT TUNa JOJCTa, OT BEJMYMHHE OCEBOHl HarpysKM I
OOHYHO He NpeBHuaeT MNOJOBKHHE IRAMETPa LOJI0Ta da.

Bropoit aTap - 3alypnBaHke NOL LEKCTBAEM OCERCH larpysxz no
HOKOTODOM KpMBOM, GJM3KCH K OyTe OXDYRHOCTR pamuyca A , 38BUCA—
jero OT IeOMEeTPHYECKAX Da3MepoB KOMIIOHOBKL. [Ipu BHpPAGOTKe B CTeH-
Ke CKBaMMHE yCTyna.paBHOI'O ITUaMeTDy HOJOTa,3a0yPUBaHHe MOMHO
CYMTATh 3ABEPUEBHHM .

Jron BLHYOZE Q[OJOTE U3 CKBaxlliu C) vipeneJieTCA N[O Jopuyne

B = a-zccw’({- 7;} ’ (3)

roe (L = OTKJOHEHHE ROJOTE OT BepTHKaNN IIpY 3a6ypmsa:-mn no
myre pamuyca A .
SanaBadck g . Ar gopuysy (3) moxao samucars

9:0':0001’//—-2472'—)' (4)
Pamuyc ACKDREIEHUA R Opr 330yPUBAHAR CTBOAG IBATETEJAMH~OTKIO~
HRTOVIAMI OPBEHTUDOBOYHO ONpemesdeTcs A8 BHPAXeHNUA
/Q = f:*l;
2an ({-8)
Trne ‘g, ~ ImHa HExHel cexuum TRUIaTelA~-OTKAOHUTEJA

£, - mamHa Bepxme#l CeRURN IBAraTels-OTKIOHUTEIS;
4 — Yron nepexoca ocel HumHei m BepxHeii ceruait

Ba- bor
ﬂ OZL{g 3?[ (6)

’ (5)
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Cxema 3a0ypuBaHUA ZONOAHMTENBHOrO CTBOAA

B VHETEpBalle BHPESaHHOro yyacTka ofcaxHOf#t
KONOHEH ZBUIraTEAeM~OTKIOHNTEAEM
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rae Lor - BEMETD KOPOYCE INREAIATENA—OTKIOHMTENLT.
Jad ofecneuesus yeuoBui (I : <=5~ RiEAa HuKHell CeRIAR nBuTaTe-
JHA~OTKJAOIUTONA ONPeNeAdeTCA B3 BHDaXeHnA (CM. DUCYHGK)

{ - ,4: ’ Iddﬂ '/4!7‘
’ 2sund

’ (7)

e ,4: ~ JMaMeTp CKBaxMHH (IpR 38CyPUBAHER B NECYaHO-TAUHHCTHX
nopofax NPAHEM3ETCHA DaBHEM HADYAHOMY ARAMETDY KOJIOHHH);
Acu - BHyTpedHuit mmamerp oGCanHO# KOJOHHH.
i3 pncyuga. BURHO, YTO BEJNYMEA UHTEpBaJa 3a0ypHBaHMA NOX HeficTBHEM
cmil yupyro# mefopmalmn OpMEHTHPOBOYHO DaBHA

,{f{/ (8)

Besnunra MHTepBaJa 3a0ypuBaHWil IOJ HeliCTBAEM OCEeBOK HACDYy3KU A3

bopMyaH S 6:75— paBHa

£ Rien 6, (9)
Torma oowasd BeJMYMHA MHTEPBAAA 3a0ypaBaHEH! DaBHA
He B +ho=tyt Ricn b, (10)

HooOXonuMas IJIAA BHPe3aeMOI0 yvacrka 0GCamHOK KOJORHH Onpene-—
anerca no gopmyae (2).
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Tipmaozenme 9

PELENTYPH TAMIOHAEHHX COCTABOB IUIA YCTAHOBKM
[IEMEHTHHX MOCTOB

B oTeyecTBeHHO! NpPaKTHKe NPA YCTAHOBKE LEMEHTHHX MOCTOB
OCHYHO MCNOJNB3YWT TAMNORAXHHEe MaTepmaiH, NpexHasHASeHHHe LXI Kpel-
JIeHWs oOcafHHX ROJOHH. IIpE 2TOM B COJBUMHCTBE CJYY8CB HE YUMTHBA—
pTCH 0CO0He TPeCOBAHMA, CBA33HHHE CO Chelupukolt padoT mo ycTaHOB-
¥C LCGLICHTHWX MOCTOB. B 4acTHOCTH, TPeCORAHHUA K yCT2HABIHNBAGMHM
C Ue/ibP 3ape3Kd TOUOJHUTEJBHOI'O CTBOJA MOCTaM OCYCJOBAHBALT Heol-
XOQWMOCTD NpWvelleHNA TAaKUX MaTepra.os8, KOTOpHe OGecnevymBagd OH
BHCOKY® MEXQHAYECKYW NPOYHO.TH LEMEeHTHOI'0 KaMHA, PperyJmpyeMyn
speneHmeM B pECTBOD  DA3JMYHHX MaTepuasoB B XMMRYSCKEX pea-
I’EHTOB.

U3 xuMMYeCKNX PEareHTOB IJA YCKOpeHWA Hadopa NPOYHOCTRA WM-
DOKO MCNONB3YWTCA YCKODUTEN) CPOKOB CXBATHBAHAA - HEOPI'aHMYOCKHE
DJEKTDOJINTL. OTH PeareHTH OKa3WBawT BJMAHME He TOJBKO HA CPOKM
CXBaTHBaHNA TaMlOHaXHOT'O TeCTa, HO R Ha Nponecc TBepaeHud, T.e.
Ha Jrnanko-weXaH¥UYeCKue MNapaMeTpPH TaMIIOHAKHOT'0 PacTBOpDa~KAMHH.
Lipyacla CTeNeHd BINAHMA WX Ha Npolecc TBepAeHMd (MHTEHCUBHOCTH R
Haxe uaNpamRICHHOCTDh) B 3HAYATENBHOU Mepe 3aBRACAT OT KOJNMYECTBa
BBONMMOI'O DeareHTa.

HaGop NpoyHOCTH IEeMEeHTHOI'0 KaMHA B 3HAYATENLHO# CTeneHm
ONpeneas TCH X BeJMUNHOA BORO-LIEMEHTHOI'O OTHOmMEHHA. CytuecTBerHOe
CHUKEHHE COIepxaHhd BOXH B LieMeHTHOM DacTBOPS MOKET OHTH NOCTEI~
HYTO 3a cueT RZOCaRNEHMA K PAcTBOPY NOHm3uTexefl BOXOBOTPEGHOCTR
(wractuguxatopoB). HMoCaBKXN 3THX PeartHTOB NPHBORAT K IHAURTEN b~
HOMY YMCHBUEHMN 3HaYeHMWA NNacTRYECKOH BASKOCTA B MRHAMMYECKOI'O
HanpAmeHnA creura pacTsopa. LocTrrae wif .npn 3Tom pesxmxaupit afdexT
no3BoJieT COXPAHUTDH ToeCyeMyn NORBRXHOCTH CHCTEMH NDH YMOHBGHHOM
COIEMKaHIN BORH, 4YTC 00eCINEeYMBAST CYWeCTBEHHO® NOBHNEHHE IPOYHOC-
T UeMEeHTHOI'O KaMHfA.

Coyerad BBOA yCKODMTEJA CXBaTHBAHUA-TBEPNEHMA ¢ XoGaBxo#
NOHM3UTEJA BOXONOTPECHOCTH, CHMXANMAEr0 BONO-IEMEHTEOe OTHONSRXS,
cllenyeT OXHIATDL 3HAYMTENBHOI'O NOBHIIGHUA NPOYHOCTHWX XADAKTOPECTHEK
EeMEeHTHOI'0 KaMHA DaHHETO0 BO3PacTa.

OcHOBHHE CBEHNEHWA 00 MCHONB3YEMHX PEareHTaX-NOER3NTEJILX.
BOZONOTPEOHOCTH, DPEKOMEHIYyeM:X IIA MCHOJb30BAHWA B DA3TRTHEX
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TeMNepaTYDHHX yCHMOBUAX, NOPMBeNSEN B Talm, [.9.I.

B xavecTBe ycxopuTend CXBATHRAHMA-TBEDNEHMA IDHMEHANA WHEPOKO
ACUOABIYEMHE XJOPUN KaXbIUA.

TaunonamuKe pacTBOPH NPATOTABINBANTCH B COOTBETCTERE C TDE-
OOpaHEAMI MeTOXMKU ucnuraxmi no CCT 39-05-77 y I'OCT IS8I-85.
B Ka4ecTBe Ga30BOTO MaTepmaZa MOXET MUCIOJb30BATHCH TAMIOHAXHLIA
NopTIREIUeMeHT 3aBRoxa “OKTAGPL".

TexHosornveckne cBOMCTBa TAMIOHAXHNX DACTBOPOB-KaMHA, o0pa-
COTAHHUX KOMILIEKCHLMY XOGaPKaMi, UPMBeReHH B radx. 11.9.2-L.9.4.

Tloxy4entte aKCNEPUMEHTAJEHHG NAHHHE B CPABHEHUA C Oa30BHMU
TaMOOHBMHHMU DaCTBOpaMi NOpRBeReHH B Tadx. 11.9.5 (Ha npumepe HILY
"Xazuxeune@rs" [0 "KpacrHomapHedreras").

IpaxTu4ecKum BO BCeX CJAY48AX TEEPAOCTDH N0 MTEMIY TaMIOHAXKHOIO
KaMHi, CONepRamero KOMIWIEKCHY® JOoCaBRy, yxe B CyTOUHOM BO3pacTe
UpeBHEWAET TBOPROCTE: 0A30BOI0 COCTABa [BYXCYTOYHOTO BO3pacTa.



BONONOTPECHOCTA TRNOHAXHNX DaCTBOPUB

HammenoBanMe pearentaj @u3nKO-XEMMUECKRE CBOLCTERA Crogm CcTh, | IOCT man TY IlpeRnIpRATHE—~R3TOTOBRT &b
py6./T
T%no.vm@oc@a-r Hatpaa  DBedoe Kp.craniaueckoe Be- 368 TOCT 13493-77 r.Yemxedr KasCCP,
( ) RECTBO, XOpOU( DAacTBOPHMOS 1o "ro@odg"'
B Bofe 1.Crasag !{oaemcoﬁ oéa.,
[0 "Xumnpom™ ;
r . B3epxRHCK I'opaxoscxoﬂ
06x., 00 "XmMmpom"
JRarsocan T'patyanpoBaHHH NOPOMOX 350 Ty 39-08-277~ KapaCyaaxckail 3aBox
TEMHOT'O UBETA, XOPO#O pacT-— 84 XuMpeareHToB
BOpEM B Bone
OrcuaTRMKE Demilt KpucTantuueckmit nopo- 7800 TY 6-09-20-86 r.HoBo4edoRcapok, w
HOBaA KBCJOTE 103333 HOK Oespsanaxa, Ma.noroxcg?x- 0 "Xumupom” g

Huit, XOpOmO pPacTBOPHMHE B
BOAS



Tadmma IL 9.2

PU3HKO-MeXaHHYECKEE CBoOffCTBA TaMIOHAXHOL (- PAacTBOpa-KaMHA c HodaBKand NoHM3HTeneft
BOMONOTPECHOCTH i. XJIOpMIA Kajablmad INpPR 22°

» I RoanpoBra pearenToB, Macc. % I;;ggg:?— Hng;ghodgu, Cpﬁiﬁfﬂﬁﬁﬁm" T “Hi ,
o } TRH Jlmrsocmnf 090 | CaCly cM MIla vepes,u
HAYaN0 | KoHell
24 48
1 - - - - 21 1,83 9-00 1120 2,1 §,§
3,5 10,8
= - o 20 2,06 3-00 5-30 4.8 6.7
2 0w 15,7 24,1
. 4,6 9,7
3 - 01 - 5 19 2,06 3-I5 5-50  T1.5 19.6
4.2 8.4
4 - - 0,02 5 20 2,06 3-45 6-20 7.0 20.3

CocraB ¥ I - B/l = 0,5, CocraBu & 2-4 - B/l = 0,4.



TaGmua 11,9.3

@N3YKO-MEXaHRYEeCKNe CBOHCTBA TAUNOHAKHOTO PACTBOPA-KAMHA C HOGSBKAMA
noxnsurenell BOqonoTpedHOCT N XJIOpPHMOA Kasblisd IPR 50°¢C

! lo3upoBEa peareHTOB, MacC. % Pacreka- H.no;aocu. CpOKE CXBaTHBa- fipeaen mpouroCTH H‘HS‘!"

| eMOCTE, r/cm3 HUL, Y-MHAH ’
nn JTHEH | Jarsocwn | 034@ |} CaCl, cM Mla wspes,u
HauaJo | KoHel]
! 24 48
!
4,5 6,2
1 - - - - A 1,83 3-50 5-I10 9,9 19,9
2.3 41
2 0,04 - - 3 I9 2,01 3-25 4-50 29,2 4,7
6,7 8,p
——t
3 - 0,2 - 4 18 2,03 3-50 5-20 28,4 43,7
] 8,2
4 - - 0,03 3 20 2,01 4-00 5-40 30,3 46,5

Cocrasl I -4 T¢ ®e, uT0 B TalON.[l.9.2.

Iy



Tadmaua 1M1.9.4

On3nRCo-MeXaHUueCKne CROfCTBE TSMIOHAKHOIO DACTBUP3-KaMHA C JCGaBHaMA
NOHR3NTAJE! BOXOROTPECHICTH W XJIODHIA KANBLURA TPR 75

» JloagpoBxa peareHToB, Macs. % Pactexa-|[L10THogty,, |Cporn cxBaTHBa- n ;
eMOCTh. | Ty eoeTS, pexnsn NpoTHOCTH %'
nn | TO@H | Jarsocmn | OJUP CaCl, oM /Cu HAA, Y-MRH Mlla uepes
HEUATO | KoHen 2 q0pes, 1
2n A8
I _ ~ - - 21 1,83 -10  4-20 2.2 .4
3 13,9 20,2
2 0,05 - - I 19 1,97 0  4-I5 .7 L4
3-3 24,7 38,0
3 _ 0.3 - 3 18 2,01 - 50 28 ~Ld
4-20 26,1 36,0
4 - - 0,04 3 20 2,01 435  5-30 .4 Ll
27,2 44,3

CocTaBh 1 ~ 4 Texe, uTo B Tadn.i.v.?.

22
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Tadumuna 1.9.5

TBepXOCTh U0 ITEMIY LEMBHTHOTO KEBMEA Gaz0BRHX
% OpPeJIAraeMyX TAMIOHAKHHX DRACTBOPOB

¥ |Cocras GasaBoro tammo-jCocras npepuarae- |Temmepa-]TBepnocTs
HA®HOTO DAacTBOpa MOTO TaMIOHAXHOTO |TYp& oo I
m1- PpacTROpa TBEpNS~- |Mia uepes, v
A Bpg, OC {e——ee
2 |

1 [IX+MuHepaJn30oBaHHAS

BOJS 3aTBODEHREA 22 130 180
2 - mmnm(o 03 %)+
+CaCI,(5 %) 2 20 40
3 - M&+mraocya (0,1
CREEY O P a0
4 - 02
TR » w0
5 ILI4CCH(0,5 oM
(020 B 50 200 300
6 - LTV TIOE(Q, 04 %)+
+CaCIy(3 %) 50 320 500
v - Il s rers 2
GO P g e a0
8 - IL4030(0,03 %)
GABYC P % w0 s
9 IUI+CCEL0,5 %
i 75 240 320
10 - mlrmm(o 05 %)+
+€aCl, (1 %) 75 440 7I0
11 - JUATETY sy 0,3 %)
TR B s a0 seo
12 - MUT+030 0 04 %)+

CaCl,(3 75 400 670



Iprxoxernne 10
OPHEHTUPOBAHME QTKIOHMIREEA B CKBARMHE

1. OPWFHTMPOBAHHHA CHYCK OTKACHWTEES B CKBANVHY

C nomofd IBYX penepoB OTGHB2eTCH NDOSKTHHE a3UMyT ECKPERES—
HNS CTBOER CHBAXEHH Ha NOBSPXHOCTE, KOTOpil JHRCEDyeTCA H& BYHOR~
mEgEOR IWCTH poTOpA.

Hepen cOopzo¥ OypANBHOE KOZOHHE H8 3GMKAX Kagnol OypersHol
TPyOH HAHQCATCA MATKM, KOTODHe ROAXHH HAEXONRTECH HE8 OFH0# odpasy-
nmel. MeTHE RORWEH ONTH HaHecems C TOYEOCTER 0,001 M.

Ha penofemEay®n HacTh CTOIa pOTOPA KONHSHTDEYNO NENOCHTCH
OXDYEHOCTH, EOTOpAd Xen®Tcd Ha 36 pammux gacrei. [lpm oToM nrema
XYTRE MOENy NSTeHREMR OYLeT coorpercreomarh 10° memwpantmoro yraa.
Ha zagEyD OXPYXHOCTEH CHOCHTCH METKA NMPOSKTHOTO SIMMyTa C

Jas oCy®eCTBEGHMA ODHSHTMPOBSHHOIO CIYCKS OTEEONUTENA C ITO-
MOmED HEHGCEHHHX MeTOX HEOGXOAEMO NPETOTOBETH JSGHTY U3 ILTOTHOR
dymarz mepEHOR 4~5 cM ® Jmmmol, pasuoff I,3 AL, rme J - Amamerp
3@k, oM. Ha cepenmse ZeHTH craBiTcA MeTka” o", Ilocme cuycka
OTRIOHATEAR B CKBAKEHY ¥ HapemweaHwsa nepeol OypuusHol TpyGH Cyme-—
XEAY JEHTA DPEEISEMBAOTCH K 28MEY GypDRILEO# TDyOH TaxeM o0pazoM,
YTOGH OTMETHA "O" coBIARAXNAa C MEeTROM, NOKasnRonmel HENPSRISHRE
neficTems oTRIOHMTeRd. C 3aMka nepeoff TPyOH CHOCHTCH EA JOHTY MeT-
Ka E pAmom c Hsil mmmercs mmppa I . DypegsEad Tpyda C OTRIOHETO-—
XeM OCHYCKSSTCA B CKBAENHY ¥ HapamrBaeTCi CROEYREad OypRALHAA TPy-
Ga. Ormerka 1 Ea XoHTe OoBMemasTCH C MOTKOE Ha Mydze nepsok
TpySH, a OTMETRA ¢ HMIIENS BTOPOY TPYOH CHOCHTCH HA JORTY ¥ DANOM
¢ Hek memercd mmfipa 2 .

IsBuad onepar®A HOBTOPRETCH NOCKE EHADAURBAHNA ReXRol OypRIb-
Holt TpyOu. llocxe 3axpenncums panymsll TPyOH NOCHeLHAN OTMOTES Ha
ACGHTO® COBMEmEATCA ¢ MeTKOo# Ha Myjre OypmmpHo# TPyOu, & MeTa "0",
NOKASHBENNEAS HARDARNSHWE IelCTREA OTENOHETENA, NEPEHOCHTCS H&
NePEeBOREEK Beuymell TPYGH.

JerasapI®saTh OTRIORRTENb B 38I3HHOM HAUDSBIEHAN DPOEOMSHIY-
eTcE B CARSEyONMER NHOCIEROBATeTEHOCTE.

B xanecTBe MKaXH OTCIST2 YI'IOB IOBOPOTE BeRyme#l TRYGH BCRO-
XBSYOTOS HAHOCOHHAS Ha CTGX poTopa OKDPYXHOCTL C NSNGHHAMMA, HA

RR8EVEN.
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KOTOPY® CHOCATCA BCe MeTKA ¢ OypwibHOR X Bexymeit TpyG B mpouecce
OpPHMEHTHPOBAHHAA OTKICHHTEI.

IosoxuTesHOE HalparneHEe OTCYerTa YIVIOB COBNAnAaeT ¢ HAalpapie-
HHEM IIBMXEHHA YaCOBOE CTDPOJIKH.

NosroxeHve ORHOro M3 pefep Bexyme# TPyOH, KOTOPOE HEOGXOIMMO
HaMeTHTH, NP IOMOIM MasjioHa CHOCHTCH HA HEOOJNBAXHYD IaCTh paTopa
K CTaBHTCH OTMETKZ MEJIOM.

He #3MeHAs NOJOXeHHS Befyme# TpyOH Ha CToX poTOpa CHOCHTCA
merka'ol'3aMepaeTc yrod A, Mexyy mMeTROE "o" E oTMeTKO# HPOEKTHOTO
azuMyTa. WHCTpDYMEHT CHOYyCKaeTCA B CKBaXWHY TaK, YTOGH MOXHO GHIO
RIOXATEH ¥ 3I8KpPeIMTh BRIANHNE DoTOopa. Ha HeNONBMXHYD YacThk poropa
BHOBb DEDEHOCHTCA NOJOXEHAE HaMEYeLHOI'o pefpa Bexymeit TpySn. Ecum
OTMeTKa He OyZeT COBIAIATh C paHee HaHeCeHHOH, To 3amepsaercd HO
HauMeHHmeHd Iyre OKPYXHOCTHM yrol 4. Mexny nepsolf m BTOpok oTMET-
Ramm.

PaccYMTHBaEeTCR YIOJX NOBOpPOTa Benymel TpyoH no ¢opMmyre

A‘Anf%:AZ'y

rne (/Z ~ yTOJN CKDyYMBAHMA OYPWIBHOM KOJIOHHH OT pPEAKTHBHOI'C MO-
MeHTa 3a60kHOrO nBUTaTend, Ipal.

Renymas Tpyse DOBOPAYKBAgTCA Ha yronr A E @EECKLYeTCH.

UYToOH CHATB ynpyrre JNedopMalMy KDYdeHHMA B CyPHIBHHX Tpydax,
OypPANLHNA AHCTDYMEHT HGCKOJALKO pa3 OPHINONHUMART HA <-3 M H OOyC-
KawT .,

IomycTumasd ommMOKA B OPMEHTHDOBa&HWM OTKICHETENS COCTARIAET
3-5° ma 100 m crBOTA.

2. OPMEHTUPOBAHME OTKIOHWTENA HA 3ABOE CKBAEMHH

OTKIOHHTEJ: CHYCKaeTCH B CKBaXUHy HeOPHEHTHDOBaHHO. Pazmeva~
eTCA HeNOJBMRHAA YacT» poTopa (CCIIacHO pasi. I). C IOMOIbD H3Me—
PHTENBHHX HPAGOPOB ONpeleJAeTCH INOJOXeHHe OTKIORHTENA B CKBAXWHE.

Ha mydry BepxHel OypmabHO¥ TPYOH HAHOCHTCA MCTR&, KOTOpad C
IOMOMLD WAGNOHE CHOCHTCHA H& HENOUBEXHYD YacTh CTOXA DOTOpA.

PaccuMTHBaeTCH yrol B  IOBOPOTa OTKIOHMTRNA B TPEOyeMoe
nosoxeHme. JaHHHE yrox OTKIafHBAeTCA OT CHesaHHO¥ paHee METKE B
HEODABTEHHH XOIa Y4COBOY CTpeJKH Ha HeNOXBHXHON 9WacTH poropa X
IeJaeTcs OTMETKA MeJOM, KOTopeA OylneT 003HadYarh NpOeKTHOE HalpaB-
JeHMe  IeHCTBHA OTKIOHUTENd. 3aTeM YCTAHARIMBACTCHA M 3aKDeILIi—
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erca pexymas rpyda. lomoxenMe omBOrc X3 pedep pexyme# TPyOH, Ko-
TOpoe HeOOXOZMMO NOMOTLTBH, NpX NOMAMM MaGiOHa CROCHTCH Ha HeNon-
BRXHYD ZacTh pOTOpa A CTABATCA OTMETKA MeioM. VHCTDyMeHT cIyckaer-
CA B CcXpaxWHy. B poTOpe yCTaHAaRIMBANTCA BRISNHIA. Ha HeNOABAXHY®D
YacTh pOoTOpa BHOBL IIGDEHOCHTCHA NOJCXeHEEe HAMEUOHHOro pedpa Bely-
me# Tpydn. Ecam oTmMeTEa He GyIeT COBRIANATh C paHee HAHOCEHHOM,

TO 3aMepseTCA OO HaMMeHLme# XyTe okpy=HOCTH yrox 4. Mexay mep-
Bo# ® BrTOpofl OTMeTKaME. PacuMTHBaeTCH yToX HOBOpOTa Bexyme# Tpy-

On mo fopayxe
pi| an *%Z—'Az

Benyman rpyGa nopopaumsasTCA HA yron /) R (MECEpyeTcA.

Ind WCWMYEHEA yUPYTHX Aedopmarmit CKpyUMBAHKA OyPENLHHE HE~
CTPYMSHT HOCKOJbLKO pas NPHENOIHAMADT EA 2-3 M H ONyCKAakT.

[omozenue OTKAOHMTENA OPOBEPADT Nochae CHATHA ynpyro#f nedop-
MaIFH OYypRALHOR ROMOEHH NOBTOPHHM 3aMEpOM 3a0OHHHME annapaTaMe.

Eci TOYHOCTH YCTAHOBKM OTKIOHETENA (OPE MATNX IAyOHMHEX) He
BH3KBA6T COMHEHuHl, IPOBEPKYy MOXHO He IDOM3BOINNTEH.

2. OFMEHTHPOBAHHOE HAPALYLAHME EYPUIRHOR KOJOHHH

Ope BapaiBaHEE CYPUILHNX TpPy(0 HEOGXONHAMO KOHTPOJKDOB&TEH IIO-
JOReHHE IJIOCKOCTE RO#CTBAS OTKIOHMTEJA C TOM, YTOOH IO OROHYAHNE
HapalmBaHNA NOBOPOTOM KHCTDYMEHTA IO YacoBok CTPesKxe mOCTaBMTH
INIOCKOCTH JeHCTBAA OTENOHATENA B HPeXHee HANDABASHNEE.

JnA OpHeHTEPOBAHHOT'O HapDAMMBAHAA HEOOXOIMMO DASMETHTL OypPHIL-
HHe TpPyOh (coraacmo pasmy. I).

OpHeRETEPOBAHHOE HADANPBaHMe OCYMECTRIAETCA C INOMONED CyMas-
RO NOHTH B ONKCAHHOM BuWe NOpAAxe. [IpE aToM, eCHN OpMEHTEDOBaHEE
OTKICHMTEAA OCYWEeCTRIANOCH Ha 33006 CKBEXHHH, TO 3a HANDABJICHHES
Ie#CTBRA OTKIOHATENA YCAOBHO ODMHAMAETCA MeTKA, CleJaRHAA paHee
Ha Mydre BepxHef OypuibHOM TPYOH (cornacHo paaf. 2).
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Tipunoxerue LI

OIPENENEHME YTHA 3AKPYUMBAHWA KOJOHHH BYPHIBHHX
TPYB OT PEAKTMBHOTO MOMEHTA 3ABO/HOIO IBULATEIA

Pacuer yrua zakpydnBaHmA KOJOHHH OYDRIBHHX TDYO Ll sadypuBa-
HUM NOIOTHATEJBHOTO CTBOJA M3 BEPTUKWIBHOM CKBARWHM WIR MMepmCH
SEeHI'THHE yTox menee I0°, IPOU3BOIMTCA 10 HopmyJre

f/j=57aw,

roe Y, - yron 3aKpydMBaHmA KOJOHHH OYDWJIBHHX TDYG, I'DaX.;
M, - peakTuBAH MOMeHT 3adolffHoro mBErarend, xH.M;
L‘ - LJVHA KOJOHHU CYPMABHHX TDYO, M;
G - monyJas Kera, kH/
(n1a cram (> = 8,5 * 107 kH/AM,
LA MOPATOMIRUA G =27 .10 ki
o =~ LOOJIADHRG. MOMEHT WHEPUUM CedeHMs: oypmqmr T pyd 'S ’
npaBenenl B Taduule.
locuie 1osydens PaKTUTECKUX NAHHHX O HANPABICHUE IOTIOJHUTeJb—
HOI'O CTBOJIA CKBaXiHH paCcyeTHOE 3HAYEHME yIvia 3aKPYYUBAHUA KOJOHHI
OYPWIBHEX Tpy0 yTouHAeTcHA, PasSHULA MEXILY OPOCKTHHM as3uMMyTOM IOIOJ~
HUT&JIBHOTO CTBOJA M PakTHIecKuM OyneT SBIATHCSH IONPaBKO# K pacuer—
HOMY SHZYCHHD VIVIA 3aKDPYYMBaHud.
[Ipamep.
Jlano: mpoexTHuil asmMyr pamen 150°;
pacueTHHl yToJ 3axpydmBaHmA ‘,@ = 30°;
daxrTmucckud asumyT paBes  140°.
Torga yToYHEHHHH yToJ 3aKpydIMBaHNS .

¥, = 30° + (150° - 140°) = 40°,



Hapyxuuf
AVaMeTp

MlosApHY MOMEHT tiepUMM }(& . TPU TONHWUHE CTEHKU

!
1
Oy pUIIBHBX ] CypuRABHHX TDPYO , 1M
Tpyo, MM % l ; !
! v ! B 9 10 i II
73,0  159,550-10°% - 188,656+ 1078 - 212,004+ 1078
89,0 304,796+ 1076 - 365,838. 1078 - 417,392, 1078
10,6  467,206-10°° 518,218-1078 565,718. 1078 609,906. 1078 -
1I4,6 680,752 1078 757,494-1078 829,578. 1078 897,684.1078 961, 328.1078

89
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Npunoxenne 12

METCIMKA TIOCTPORHWA @AKTUYECKOIO TPORIUIA W ILIABA
JOTIOSHATEJBHOTO CTBOJA

darTuseckult OpodWIb CTBOJE CTPOAT CUeIywvM olpa3oM. Ha ocHo-
BHUE MHAJIRHOMETPUYECKEX ¥3MeDEeHn! 3eHNITHHX YIVIOB CTBOJ& BHIMCJADT
BEDTEKATBHYD ¥ TODH3OHTANBHYN IIPOEKLMM yTACTEa MEKLY TOYKAMY B3Mepe-
HEA.

Tpr GypeHuM® CTBOJA B ONHOM asMMyTe, DABHOM IIPOCKTHOMY WJIH OT-
IMdengeMycA OT HED'0 Ha He3HAuUTeNLHyo bemuuHy (3-8°), mma mocrpoe-
H¥Si ODUHUMOGKT BEIMIMHH OPOeKIuMil, PacCYMTaHHHE N0 CASIYyPIWM LODMY-
Jam: , .

DODH3OHTAIBHAA IPOEKITHA ¢ wh = £ ym//‘ s

BEPTUKATLHAR TPOEKIAA fz spr = fi 605’}/[ s

Tne ﬁ - VHTepBaJ MeXLy TOYKaMA H3MepeHn#t, M;
}/g ~ [oJyCyMMa 3€HMTHHX YTJIOB B Havalle ¥ B KOHIE€ NaHHOTO
miTepBana (cpemHvid 3eHUTHuE yroa), rpax.

EoTH Re QaKTHIeCKMA a3uUMyT SHAUMTENBHO OTJMYAeTCA OT HPOEKT—
HOT'C, TC HeOoCXOmMMO B BeJMYNHY TOPRIOHT2TiHO¥ NPOEKIMH BHOCETE IIC-
mpasry, pamsyn (¢¢ B , rme B yTon Mexny a3uMyTOM IJIOCKOCTH,
B KOTODOE DelleHO CTPOUThL IPOPWIL, X PaKTUUECKAM a3UMyTOM CTBOJA B
JauHod Toduxe. Torma QopMmysia IJIA TOPH3CHTENLHOM IPOCKIMA NPUHMMaeT
BUI

ik = fo s P

TexHuka NOCTPOEHUA NPOJWNIA CBOINUTCA K TOMY, 9UTO IO BEDPTEKAIhH~
HOfl JoumE, mpoxonAme#f uepes TOUKY, OGO3HAYALMYI YCThe CKBAxXWHH, OT-
KJIGNHBAT HapacTalWy® CyMMy BepPTHKANbHHX IDOEKUZH OTIENBHHX YYACTKOE
CKBaKvHH, 2 DO TOPE30HTZ2JM OT YKasaHHO! BeprHRamsHOM JWHMM Hapacra-
DIYH CyMMy TOPE3OHTANLHHX IPoeKmmit cTeola. [IpoBOgAT T'OPU30HTEILHHE
Z BepTMKaJIbHHE JIMHEZ OT KOHUOB IPOEKIMA KaXIOT'0 ydYacTKa CKBEXWHH JO
X nepeceueHud. COGMMHEB TOYKY IEDECEYEeHUA IPAMHME JEHHAME IIOJNyYa—

10T JIOMaHHY® JEHHO, XapaKTepEsyRLy®D Ipoduirs mpodypeEHOR CEBax¥EH.
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[ran cKBasEHH CTPOAT CAGAYDIEM OCpPa30M: 9Y6pe3 TOUKY, 0603Ha—
ARy yCTHhE CKBAXMHH, NDOBONAT IBe B33UMEO IEepUeHIWKYNIADHHE JIMHUK,
KOTOPHE 0S03HAYADT as:MyTH 0,90,18C,270°. Hanpamncrue oceft BHOH-
papT Tak, YTOOH Ha 4eprexe JIOGHO DacNONaraiCA IUI&H CKBAXMHH 3alpo-
eKTHPDOBaHHOI'C HampaBiekus. OT HaYana KOOPHWHAT HPOBOAAT JIMHED,
Q3SHMYyT KOTODOM paBeH a3MMyTy HEDBOIO yYacTEA CRBAXMHH. Ha 3Toff JM-
HUA OTKIALHBALT B BNOpDaHHOM MacmTalde BEMIMHY DOPH3OHTATBHGE HPOEK-
IME 3TOTC X6 yYacTKa. OT DOUyueHHOK TOYKX BHOBbL HDORONAT JHHAD C
a3EMyTOM, DaBBEHM CpelHeMy 3HAyeHHM &3AMyTa BTOPOIO VYACTK3, ¥ HE
Hell OTRIANNBANT BEJINIARY TOPM3OHTANBHOR HDOSKIMEM BTODOT'O yYacTka
E T.A.
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AITMATAT DAHBI'PHA-KYJIATPHA

Annapar Ransrnua~Kynurmea npezHABSEaveE INA OpVEHTMPOBAHESA
OTKXOBHTeNE} B VHTEDBane CKBAXMHW C 3GHNTHEWM YTAOM HaKIOH2 He
ueree 5°, Ha pvc.l.I3.1 npusezeHa KOHCTPYKTWBHAA CX2MQ anmapara
InA patoTw B OYPMABHHX Tpyoax zmamerpodm 89 um n Bume,

Liocne cnycks OTKJIOCHUTENA C OpnNeHTATOpOM (HOXAMM) &mnapa?
CHApAXAaPT U T'OTOBAT X CNyCRY B OypUABLiE® TPYyOW. A 3TOr0 Oocua-
TPUBAPT CBUHUORYY neuaTs I u, €CNE EMEDTCR RAKUEe-NNGO HoPexTH
(nompexneHnd, Rpaf, CTapWe OTHEUATKM By0heB HOXA, yraySIeHusa, He-
POBHOCTE ¥ T.ZL.), WX JCTPaHAOT, 3aTeM B PEE3Z0 BAKOHCYEEKA 2 IIOT-
HO BCTaBAANT CTexNAEHw{ CTaXaRYAR 3 C NMiasmxoBoit kmcyoroit, [Lnor-
HOCThH, HEOOXOZAMMaR INA NPELOTBPANCHKA MOBODPOTA CTAKAHYKEA, NOCTH-
T3eTCA OCBEPTWBAHNEM EI'0 HECKONBKHMM CJIOAMK OyMard. 3aXpwBaDT
CT8KAaHYME De3MHOBON NMpOOKOK S. [IpoGKa AONMERA OwThk KOHYCHOM. Ilo 06—
pasypuelf TpOOKM Bupe3anT HeCONBUYD KanaBKY ANA BWXOZA I'a3a.

{i79BNKORAA KHCIOTA ZONEHA OMTH uucroll, Infi 3TOTO ee Clexyer
HGTABSTE B CTEKAREHNA CTAKAHYUR YODSS MADIK. (IJaBHKNBYD ERCnOTy
pa30aBnADT BOZOM C TAaKuM pacueToM, YToCW B Teuenue 10-20 umH HE
CTEHEE CT3K3HYMKE HONYUMNOCh HACHWA M pOBHWI OTmEeTaTOR yPOBESA
KNCIOTH,.

Ha crexnAHHOM CTAKAHYMKE ¥ Yy KDAA T'HE3ZA ACNapT HANMIHHMXOM
MOTRM 2AnA OCHAapYXeEUA BOSMOXHOI'O NOBOPOTA CTAKSHUMRA 3 I'HE3ZS
HAKOHGYHMK].

UHapsEeHHs! ® CBHHUEHRMI amnapar Npy noumomy clennarpHOf nEse-
xn miay aedexxr JUI-3000 cnyckapr B OypriabHwe TPYyOR X0 HORel#, lna
9T0r'0 NPMMEEANT CHEOUAaNBHOC NPHCNOCOCNEHME C HANPABIADLEM DONKEOM
ana tpoce (puc.ll.I3,2).lpmcnocoGnesne yOTZHABIMBADT HA 32MEROBYD
NYTTy GYPRIBHOTO MACTPYMEGHTA.

lipucriocoGNeRne COCTOMT M3 OTPeSKA TOHKOCTeHEOM TPyOw I, Byt~
PeHHR} AnamerTp xOTOpOoro Ha S5-I0 MM Gonbue HADYXHOrO AmaMerpa 6y-
PUIBHOTO BoMK2, [rmHE OTpPe3ks TpyOw 40-50 cM. K crenke orTpeska Tpy-
06w npuBapeH KPOHWTe#H 2, HE KOTODOM HEXOAMTCH HANLEBAADIELN DOXEK 3
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Annapar Banxrena-Rysnrana

DITITTITY TIY T 7YY

Puc, 13,2

I-negary; 2~HAROHOYHMK § 3~craKaBqux;
h-mpoxxanxa; 5-npodxa; 6-xopmyc,

Pre.0.I3,1
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nEaxerpoM I15-20 cu.

JeGenxa NoaxAa OHTH OCOPYNOBaHA CYOTIMKOM OGOpOTOB, NPK ITOMO-
WA ROTOPOTO MOXHO yCTAHABIMBATH TIYCWHY CIOyCKa annapara. [Ipx orcyr-
CTEMH CYETUMKA HA FAHATHRE IeJIaDT METXY, YKAsHBamy® IyORHYy yCTa&-
HOBKM Hoxeil. Takyn MeTKy [nesanT nepeji KaxiHM DONHEMOM AlNADRYSE.

Ipn nocaexnymmeM CIyCKe €ro OHa NO3BONNT YOEHLXTLCA B TOM, HUTO ama—
par JIOCTEr HOxa.

Iia npeonoJeHMA CONBNAX CONPOTHMRICHME IBMXGHED auIapars Bec
ero MOXET OHTH COOTBETCTBEHHO yBesmyeH. JUid 3TOr0 BEPXHID 3acTh an-—
napaTa MOXHO M3TOTOBETH M3 CILJOMHOIO MOTALIZ MM 3ANOJHMTH CBHHIOM.

YGenwmmick OO OCJHAONEHAD KAHATHKA, YTO COyMeHHH# anmapar pocTar
Hoxeli, ero ocTamnANT B NOKOe H& Bpemd, HOOOXONEMOE AJIA NOXYYEeHRA
oThmevyaTka YPOBHA KMCJOTH Ha BHyTDeHHeM CTeHKe CTORIAHONO CTaKaHYE-
ra (I0-20 wmur). Heds3sd NpUNOGHMMATEH aNNapar, XKOUA& OH JOCTEI HOXAE,
TaK KaK NIp¥ 3TOM BO-{EpBHX, MOXeT Hpox30¥THM HenpanmnbHA? GuMRCamEs
IIOJOXEHNA HOXa OTHOCHTENHHO HANDABIEGHHMA HCKDFBICHMA CXBAXWHW, &
BO-BTOPHX, MOTYT HOJYYMTHCSA MBa OTLOYATKA HOX& HA CHEHNE, 9YT0 OpE~
BelleT XK HeoOGXOIMMOCTH NOBTODHOI'O CIOYCKAa amnapara.

Ecor mMeeTcH ODACHOCTDH NpMXBATA MHCTPYMOHTA, €ro IONHEMADT Ha
I,5-2 &  depes rRaxgye 3-S5 mmH cuoyckanT Ha 40-50 cm ¢ Taxam pac-—
YeTOM, YTOOH NOJHOCTHD NEpeMecTHIach BCA KONOHHA OYPHMABHHX TPYO C
TYPOOOypOM B IOJOTOM.

[lo mcTeyeHWM BPEMEHM, HEOOXOAMMOI'O IJIA HONYYCHHEA OTHOYATEA,
ammapaT H3BIeKAUT.

lipr DpEGIIOKEHAM annapara K yeTh (2TO BHOHO IO CYETYEKY HA J6-
0elKe WIM CHTHaILHOR MeTKe H& TpOCe) CKOPOCThH NONLEMA YMEHBMAIT
BO H30exaHMe ynapa amnapara O poJMK, OGpHBA TpPOca X NaueHMs Alna-
para B TpyOH.

locne noxkema anmapaTa ero OOMHBADT, OCTOPOXHO DAIBHHYMBANT
K MOKT CTAKaHYMK. 3aTeM IIPOBEDADT NOLOXEHHEe CTAKaHYMKA B I'He3le
amlapaTa 4 HaMvYMe OTHEYATKOB BHA CBMHNE H HA CTAKaHUEKe. Ecam Bce
B NIOPARKe, TO NPMCTyUADT K pacuBPpOBKE NOAYYESHHHX OTHOYATEOB.

Ecuz xe OCHADYXEH NOBOPOT CTaKAHYMKA B THE3JE HAKOHEUHEKA IR HOET
ORHOI'O M3 OTVIEYAaTHOB, ANNApAT CHyCKADT TOBTOPHO.

Pacmmdpopka morazaHgf amnapara llansrera-Kysmrasa, T.6. ompage—
NeHKES NOJIOXCHNA OTKIOHMTEJNA B CKBaxMHe I[POMSBOXNTCH IO MOTONNES
I'posHI, npesezeEnof EEX®,

(rnevaToKk HOXA HODEACTAWISABRY COCOM pANl TPOYyIOUBHEKOB, PacHnoNo-
XeHHHEX Ha OfHOE mpsaMolf JyuHmE. OTIEYATOK RAKNOro 3y6a OPABRIEHO
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E3POTORNEHHOPC HOXA jyee? BEE DABHOGELDEHHOrO TPEYIONLHMKA, OCHOBA~
HEEeM EOTODOTO ARIAGTCH CI6L BepPTHRANbHOE YacTE 3y0a HOEA.

PacmupoBKy HaIMHAKRT C OTHEYATKA HA TOpUE CBEHUOBOR meuaTH.
Iin 2TOro HapawIeXAbEO CJIENy OTHERATKAa HOXA (SCJAE OH He CORNanaeT
¢ IEaMBTPOM) HA TOPNE HEeYATH HAHOCAT OTTOYSHHHM MEJOM JIHWD, OpO-—
XONARYD 126pe’3 HeHTD TOopHeBOf NOBEDXHOCTH, & TOYKE NepecedcHns 9TOK
JEEEM C OKDYXHOCTHR TOpDU@ HEDEHOCAT Ha CTEKIAHHHE CTAKAHIAK, Opo-
YepUMBAA MEJIOM JHHMK OO ofpasymmej anmnapara (pec. 1.I3, 3,a). Ha
‘CTeRNANHOM CTaRaHIMKe OOJOReHEe HOX2 JURCEDYDT HaHeCCHMEM 9YepTO-
9ex ] ¥ 2 TBepHuM CILIAROM WIE HanwrpHEkoM (pme. [I.I3, 3,6). Ipm
3TOM KOHEL Cleja HOX2, K ROTOPOMy odpaljeHa BEPTHRANTLRAA YacTk &rc
3y0peB 2, OTMEYADT TPEMA YepTOYKaMM, ¥ IPOTHBONOJOXRHHE ~ onHOE.
Kpome POro, HEOOXOIMMO CJSIMTE, YTOGH 06e METKE BAXOEAIECL Ha OX-
HO¥ Opsmo# nEEME, DpoXoLsameR Yepes LEHTp CeueHES CTeKIAHHOIO CTa—
Kapg¥uKa. [locie 9TOH ONEpAIME MORHO BHEYTH CTAKAHUMK M3 THe3fa ali-—
oapaTa, OPOMHTH BOJIo# ¥ npoTepeThs cyxcll Gymaroci.

3arem Ha HapyEHOM NOBEPXHOCTM CTaxaHw#ra (cM. pmc. .13, 3,0)
OTMETARNT YSPTOUKuME HIM TYWBD BEDXHWD 3 ¥ HEXHDD 4 TOYKY DACKH,
ARIADMe#cA 07TIeYaTROM YPOBHA KECJCTH. lDF 3TOM HEOGXOLMMO BEpXHED
¥ HEEHDD TOYXY HAHOCHTE TAX, ITOOW OHM BAXCAWINMCL Ha ONHOYE npsmmol
JEHEM, OPOXONAmMER Jepes LeuT) CeYeHUA CTeRIAHHOIO CTaKaHYMKa. Hux—
BAA TOYKZ 4 HA CTaKaHTAKE yKa3HBAeT HA HanpaBRcHHE UCKDUBIEHMA
CHBaXWHH .

B pesynsrare 9TEX oliepamui Ha CTakaHUEKe OyAyT OPMEYOHH IONO-—
®eH¥A HOXa I Z 2 I HaUpaBieHHe AUCHURANLHOE IJOCKOCTH RCKDPHBICOHES
CKBAXEHE 3 X 4.

Janes BCe OTMETKM HIEDEHOCAT X NOHHNKY CTAKSHIRER, IAA YOTro
TIPOBOXAT JEHWK YEDHENSMZ WK TyUbb 0o ofpasymme# craxaHIEKa (pEC.
I.13, 3,B).

Docne 2Torc Ha JECTe OyMATH HaHOCAT OKDyXHOCTEH IHAMETDOM OKO~
B0 20 cM. Yepes HEHTD OKPYEHOCTE HPOBOAAT JWHEK, OILEH KOHEI[ KOTO=
pofi oTMeuapT CTpeiKo#i. STy JEHMD IPHHMMAOT 33 HANDABICHES aNCEAa-
ALEOE IMOCROCTH. 3arTeM B NEHTD OKPYXHOCTH CTaBAT CTAKAEYEK ?8K,
9TOCH TOWYKE 3 2 4 B& HeM, YK23HBalHEe HalpaBieEwWe aUCHRarbHOR
IMOCKOCTE, CORNARAEM C JHHEO! RCKDEBIGHEA, BI00DaxeEHO# Ha GyMare
(cM, pmc. I.I3, 3,B). [oToM DEpeHOCHT MSTRE Hoxa I X 2 CO craxas-
qExs Ha dymary ¥, yopap CTaxaHuMK, DDOBOAAY 9epe3 ITE TOUKM JHHHD.
IIpg >ToM XOHeN JHHRE, Haxousme#ics CO CPO}OHH TPSX ISPTOYSK, OTME-






4apT DAaBEOGENpDOHHNM TDEYTOABHEKOM 5, BepmEH& KOTODPOT'O ofpameHa K
HeHTPY OXDYXHOCTH. Taroe OO03HAYeHME OPHEATO IOTOMY, YTO OTNOYA-
TOR 3y0s NPaBRABHO HW3TOTORIGHHOTO HOXA EMEET BAN PaBHOGENPERHOIC
TPEYTOILHAKE, OCHOBAHHOM EOTODOI'C SBIACTCA CXell BEeDTHXATBEOR Jac-
TH HOXa. BEPUEHA X6 CleXa 3yl6a odpalleHa B CTOPOHY ReB#CTRAA OTRIO-
HETQXA

3 pe3gAbTaTe STHAX onepamrit Ha JmcTe OyMmary OymeT E3o6paxeHa
JAPYXHOCTE, Yepe3 NeHTp koropof mpomenens nme JommE (pEc. I.I3,

W ) .

mmEM? K co cTpenkol, moxasHpanmsi HaupamieHEe ancELAnbHOK
ILIOCKOCTR. ¥ JMHMS & C TPOYTOIBLHMKOM, DOKASHBADMAA LOJOXEHEHE HO-
®8, & CI6jJOBaATENBHO, ¥ HAIpaBIeHWe NOUCTBAA OTKIOHHTENA, HaXOLAme-
TOCA R CKBAaEWHE. }3MeDMB TPAHCIODPTEDPOM YTOI MOXLY 3THME HaIpaBIe-—
HHSIMR, OONYYaRT [OJOXESHME OTHICHMTENA B CKBaXMKe OTHOCHTONLHO &f—
CUIAIBEND. HaOpaBIeHHA.

BMectc Oymarm C BHYEpUEHHOZ OKDYEHOCTHD MOXHO IOJNB30BATHCH
cheuganbHuE BMSEpHOME KapTouxkod (puc. I.I13.4).

ECONF BM3EDHHX KapTOYEK HET, MOKHO IONL3IOBATHCA OOHUYRON HMHIM-—
KATODHOY Kaprorpamvoll, KOTOpas EMeeT TOTOBYK OKDYEHOCTh, pa3leleH—
HY® Ma 24 wacTH. Kagnad 3acTh, B C30D Ovepeldb, pas3lesNeHa HA 4EeTH-
Pe MeHBNMe JacTH. bosbmas 4acT: pamHa IS5 , MeRmmas - 3,75°. Ipg-
MOHEGHYES BESHDHOR KapTOYRM RIM MHIWKATODHOX KapTOTpDaMMH NO3BOJAET
OUPELENTE YyIOJN MOELy LHOJORGHEEM HORA ¥ HaIpAaBICHAEM HMCKDIBICHUA
CKBaXMHE (e3 TDaHCOOPTMPA.

o

Kaprouxa saloliHOro BM3KpPOBAHUSE

0| ATCHZANBHOE HANpaBACHUE

480°
Puc. .1 3.4
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QPUEHT/POBAFVE OIXJOHAMIEA KOLIOHOBKA ABWTATRIA HI-I27
TYIPOCKOILECKIAL VHXIVHOUETPOM MI'-50

VrrsmuoMerp ¥I'-50 necramnfercs B CCCP samogom "MuKpoTexhuka",
YCCP.

[prHuMIMaAbEAR CXeMa MHXI«HOMOTpa NOoKa3aHa Ha puc, [.14.I.
iIM MOXHO X2LiePATDd CHCLVWLLIE IapaMeTpH:

Y ~ 3GHATHHA yroa;

1'77 ~ asudyT;

L - THyOMHy ONjCKaHAS 30HINA, ©CIM OH OCHAMEH IJyCHMHOMEpPOM.

A3mepuTesbHAR CACTEM2 COCTOMUT 43 DAMEM OTKJIOHMTENA 2, C
L3MEpATeAbHEM NOTSHIMOMeTEC:d OTKIOHVTERA OT BEPTEKAJR 3, BpalieHme
KOTOPOTD OCYMECTBAIEeTCA NP NOMOWE TPYy3HMKE DaMKE OTHKJOHATENS O
% rapockona 8, ycTaHaBIMEAEMOIC B KaprnaisHaoii pame 7. KapmaxHHas
pamna @ Paviks OTKJCHUTEJNS pa3MelleHa B 30HIE I BS -MMEC NOBOpadu-
B&OTCA IPYyT IpoTUB Ipyra. OTziAOHeHMe OT BEPTUKANZ M3MEpAETCHA
NOTESHLEOMETPOM 3 ¥ COBIAZaeT C YIJIOM, OCDasSCBAaHHEM BEDPTHKAIEHOR
2 OPONOZBHO¥ CCLD 30HIA. A3IMYT f/] - 3TC yroJ, o6pa3cBaHHHE Opo-
SRLMEH BepliKakbHGs OCK 30HRL& H2 IOPUSOHTANBHYEL TWMIOCYOCTh 2 Da-
Hee BHEODSHHHM HanpamieHueM (Hanpumep, WI-CeBap).

Carsany OTRJIOHeHHY as3uMyTa, NOCTYLAKMUE K3 30HO& YEPEes
Kaporass! xaleab, NEpPeNapTCA Ha IyJbT u3MepeHEA. JmpeneJsiieMue
JTJIH B3MepARTcd 0angHCHPOBKOU OMMYECKMX NATUMKOE, CONPOTHBJIEHNE
KOTOpHX ARJIACTCH NPONCPUMOHAJABHHM OTKJICHEHMK B a3EMYTy 30HZA,
HaXOLFWeI'0 B CKBaxLEE.

yEeTONUGEeCKUE NOTDENHOCTR, BO3HMKAKLIMe B KapoaHHOH# paMe, B
KOTOpO. [CTAHCBJIEH IEPOCKON, KOMISHCHDyeTCH yCTPOLCTBOM, yCTAHOB-
JICHHHM HZ Z3MEDHTeJbHOM IyJIbTe. V3MEPATE&IbHAA YacTh 00p&a30Baing
KOMNEHCELVOHH:EME ITOTEHIXOMETDaMI OTKJICHEHKA I 83UMyTa& ¢ HHIRKa-
TODHHEM LMXpOaMIepMeTpoli. CUTEAN ¢ KODDEFIMOHHOIGC MaTeMaTAYeCKOIo
ycTpolicTBa (XODPPETEPYDUEr0 METOZAYSCKKE KapIaHHHEe NOTDEIIHOCTH )
OOCTyT2eT Ha MKaky asuMyTa. YIOpaBieHne KCDPEKIUOHHHM YCTpolicTBOM
CBA33EC C NCPEMENeHKeM IBIEXCE ASMEDETEXIbHEX HOTEHIROMEeTPOE.

lurapmas wacTh OCHAlE€HE DE3RETBLCHHHM BXONOM AJA IRTaHBA
nprbopa Kar. NOCTOMHEHM, Ta8K I IDEDEMEHEHM TOKOM. TpaHc(opMaTOpDHHE
¥ BHODAMATEADHAGC KOHT PHE ILTaKWle# CLCTeM= CIyXaT LIA OPeONOJeHR:
NAaNeHLS HaOpAmeHRA, BE3IBAHHHX CONPOTHUBJICHWEM KapOTaXHOIC Kalels:.
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IpERUMIAARAAA CXEMa TEDPOCKONAYECKOTO
EERNNHOMETPa MI* - 50

-,

1 - SOEN MHKINHOMETPA; 2 - DAMKA OTENOHNTENR; 3 — K3MEDPE-
PeXBHNI MOTEHQUOMST) OTEIOHATENA; 4 - IPYSER OTKIOHETERR;

5 = IpySHE DAMXN OTKIOHEMTENA; 6 ~ ESNEDUTEXBHNYE DOTEHRRO-
MeTD asuMyTa; 7 - Rappansas paua; 8 - rmpockon; 9 ~ Oypomas
CXBARTES,

ProJJI4.I
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Koncrpyxnusa mpudopa paccumraHa Ha NOAKJINYEHNEe KapPOTaXHHX Kalemef
pasiHX AvaMeTpOB C YMCIOM XIN HE MeHee TpexX.

And coGuojienns NpaBWIBHHX COOTHOMCHME HANDMREENA B Ipadope
IOJAI0 OITh OGeCICUEHO ONPEAEJOHHGE CONPOTHMEJCHIE IPOROXOB B AC-
LIONB20B2THOM Kaleqe. DTO NOCTHI'AeTCH 34 CYeT NONCUeNMHEeHUd BCIO-
MoTaTeJabHUX conpoTnmiennit, Jysi odccnedeHnd 6oJsice GHCTPOTO paszfo-
Ta TUPOCKONa@ A0 padounx 060poToE (34000 06/MitH) CIyFuT BCHOMOra-
TEJABHHH MCTOUHMK UNTAHWA, yCTAHOBJEGHHII! HENOCPEACTBEHHO B 3CHEE.

Texungeckne HadHHEC MEaJARAOMeTpa MI-50

INaMETD 30HIUA MMy v o « « » o « o o o o o950
JUDHA 30K, MMe o o« o o - o o o o o o o o 2040
30HIl NPOBEPEH M3GHTOYHLM JaBJICHNEM, xcrc/cu? 150
JIuana3oH usmepenud yTJaa Hakjiouarpag. . . #T 0 o 60
JonasoH M3MEepeHNT asMMyTa,rpafle . . o o «OT 0 xmo 360
TOoYHOCTH MCMCPEHMA YTJA NukJIOHE,MIH. o o o 330
TOYHOCTE W3MEDEeHMA aA3MMYTa:
B Inanas’oHe YIJa HaKJIOHA,rpaj

OT 2 M0 44 v s o o aaooesotd

OT 4 JO B3 4 4 s v o s o oo oth

0T 25 060, . . v v o e oo . otB

Muwimvasibhpii yTosn HakjaoHa 1A M3MepeHMA
aalea,I‘D@.ﬂ. « o & ® o o 8 o s ° s e o o i2
Xom T.IpOCKONA BO BPEMCHHSTPAZ ., « o« - » « o2 depe3 3C muu

MakcuManplio HOMycTAMAas Temiaeparyna
TP MSMCT "HUMTPESe o o o o o o o o o o o . +60

liorpeGnsaeMuit TOR B CpeAHEeM,A

mpn RanmpsoxeMun IZ2 By o o v o v« o o o4,6  (MaKRCEMyM)
48 B. v o ¢ o « « o« « «0,9 (Maxcumym)

O6wan Macca T2eTo KOMILIGKTA, KT « « « - « o H8 Ooace 70
B TpancnopTHoM sljuKe Macca 30HEZ,Kle o« . o 12,5
OMBUCCKOE CONPOTHRIICHHE ONHOM EWIH
KapOTaKHOT'O KAGEHI,0M. o o o o o o o o o o 40

Taxkum 06pa30M, IMPOCKONOM,IOCTABIASMHM 3aBONOM, MOKIO IIDON3~
ROIOM.B M3MEpPenNe ¥ KOPPEKTMPOBKY HaNpaBJCHMHA CTEOAA B Ipolecce
ero OypeHus 4Yepe3 KOJOIHY CTEJIBHHX CypPRIbHHX WIA ¢ O6CagHHX TPyd.
OPREHETUPOBaHUE Ke OTKJIOHHTEJHd B CKBaxMHe I'MPOCKONMMYECKMMHU HHKJIA-
HOMeTpanm He mpexycMaTpmBaeTcA. Jnd aToit uesu BHMVBT paspadoTado
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ApUCHIOCQGJSHRE, NO3BOJNANNEGE 083 KAKMX-—JIHGO HEPEMENIOK MHKJIMHOMET-
Pa OpPREHTRPOBATH OTKJOHANIYD KOMNOHORKY mBuraresad J1-127 B Bep-
TRKAIBHOM yuyacTEe CKBazuHH. Ha puc. [0.I4.2 noxasaHa cxema Opu-—
cnocodiesns.

OpreRTRPOBaHNE OTKIOBMTEIS NPOMIBOMMTCH CHEAYRMEM 0Cpa3oM.
Ha Bepxsmit KOHeL KopHyca HBATarend I HABOPAYMBAETCA MNEPEBONHAK—
ODREHTAaTOD 2, BXOmAmAd B KOMILIEKT MBAraTeLA~OTKAOHETENA LI-127.

B opueHraTope B3auMmeH Hoxell yCTaHABRIMBAETCH BTYJKA 3 X 3aKpel-
nAeTCA rakraMs 4 Tak, 9TOOH OCh NONEDEYHOIO OTBEPCTHA HAKONH-
Jachk B LIOCKOCTR NeHCTBMA OTKIOHUTEJA.

Ha BTyIxy HameBaeTCA KAMH C XeJOGOM 6 M RpenmTca wTrfrom 5.
Ha nepeBonHEX-OPUEHTATOpP HaBODAYUR3ETCA NPHCOESRRHUTSNBRLY nepe-
BOOHHK 7 u Tpyoa 8.

[Ipon3BOIMTCA CHOYCK OTRJIOHATES HA KOJOHHEe OYDRIBHHX TPYS
C IRaMeTpOM NPOXORHOI'O OTBEPCTHA He MeHee S5 mM.

[lna NpousBOJCTBE ODUEHTHDOBAHWS OTKJAOHATENA Ha LOBEDXHOCTH
3eM 3aly~KaeTcAd THPOCKON M BUSAPYETCr WHKJIMHOMETD HA 3alNaHHME aszp-
MyT. [Ipom3BOIMTCA CHYCK MEKJHMHOMETD2 B KOJNOHHy CYPRIBHyX TDPYyS C
MATKO¥ NOcanKkof Ha XejoO KJMHE, IPY 3TOM UHKJMHOMETD BCTaHeT B
LIOCKOCTE REMCTBUA OTHNOHUTENA C N2DEHOCOM K OCHM CKBARHHEE 2°.
Lipou3BOINUTCA 3aMep a3MMyTa, B KOTODOM HaXOLATCHA MHKJIMHOMETD, M
LJOBOPOT OTHKJOHUTEJNA C yY4ETOM DEaKTUBHOI'0 MOMEHTa.

Ecim esmvyT He OymeT QMKCHPOBETLCH Ha M3AMEPUTENBHOM IyHKTE,
MOEHO IDPENNOJOXUTL, 4YTO OTKJIOHATENL DACNOJQREH B CKBAXUHEe DIPOTUR
KPUBM3HH W yTOJ HakiOHa uHKAMHOMeTpa MeHee 2°. B oTOM ciryuse mpo-
M3IBOUATCH NQBOPOT CYPUIBHOIO MHCTPyMEHT& KO TeX NOP, IOKA Ha Mu3-
MEPATE&JIbHOM IYJbTe He OymeT yCToiunBoe NOKasaHue azmvyra. Hocue
JCTaHOBKA OTHJOHMTEJNA B TpelyemoM HaunpaBieHUM INPOM3BONATCH KOHT-
DPOJILHOE H3MEPEHHe a3mMyTa.
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QIPEIRIEHVE YTJA YCTAHOBKY OTKIOHUTEIA

liooXeHne QTENOHMTENR B CKBaXUHe XapaKTepU3yeTcs yTJAOM yC-
TAHOBKM oy , T.e. YTJIOM MEKLy IUIOCKOCTLD MCKDUEBIEHMA KOPIyca
OTKJIOHATE: ¥ ancnuaJkHofi MIOCKOCTBY CTBOJE CKBaXMHH.

C uenbl KODPEKTMPOBKM IapaMeTROB CTBOJA CKBEXMHH (3CHETHHM
JTQJ B a3MMyT, Opu OypPEHMM C OTKJICHUTEJEM DacYATHBAETCA jTOJ €ro
YCTEHOBKE ( oy ), Pa3mMUHLMI METONEML.

1. TPAQVYECKN, METOL PACYETA YIJIA YCTAHOBKYV
OTKIOHMTEIR

I.1. He npemoil awaBn (PUCYHOK) OTXNaALBAETCH B BulOPaHHOM
MacuTatse 3HaYEHMe 3eHMTHOIO yTJAa )’ ; B ToYre A y 38004 CKBAXMHE
vorpesox OAj.

1.2. Onpciensercd MSMEHEHNE 36HWTHOI'O yIZLa, o0eclnednBaeMoe
IIPAMEHASMEM OTKJIOHKTEJEM B BHODAHHOM IMTEpBale OypPeHHA, N0 QopMmyde

1
[ L ‘./ -
£z '7‘(7"’ (1)
TIe [ - MHTEHCHBHOCTSH UCKDUBJIGHRA CTBOJIE CKBaXMHH, I'panl He

I0 v npoxomxu;
— uHnTeppa; OypeHWws1, M.
1.3.C nenropu B Touxe O MPOBOAMTCA OXDYXHOCTE C DPAZMYZOM
(N , pasrum sEauenmo yrua {113 Tou xe uscwrate.

1.4. Uz Touxm A 1OX yTaIOM 4, paBHUM TpelyemoMy K3MEHEHHK
AZHMyTd CTBOJIG CKBAXMHW B METepBajse OypeHus H, MPOBOXMTCA HpAMail
JIMHMA IO INepeCeyYeHMA ee C OKpyXHOCTED B Toukax C u B.

I.5. Town nepecevenns C u B CoemuHANTCA C UEHTPOM OKpyE~
HOCTH.

Yron NOC GymeT paBeH yIJy yCTaHOBKR a/y, Ipn KOTOPOM
3eHUTHHI YTOJ CKBAXMHY .yBeJWURTCH N0 3HEueHWs J; (oTpeack AC).

[Ipm ycTaHOBKe OTKJOHUTENA Ha yToa o Y, (ﬁ'oﬂ) KOHEUHOE
3HAYeHHE 3OHMTHOro yria CyNeT MeHEMe UCXONHOI'O M PaBHO B TOM X€
MacmrTade oTpesKy AB.



2. AHATUTZYECKUH METOZ PACYETA YTZA JCTAHOBKA
OTKAOHKTENSA

liaMenenue asuMyTa CTBOJNE CKBEXWHH CIpPEZENAeTCH N0 QopMyxne
Lol - sl s |
kel perf; (2)

Yros ycTaHOBKM OTKIOHWTENR ONpEAeaseTCA N0 fopuyue

AI/ = @008

= Qccos [0 il - coths | .
0{;, avrwf/ - g £ (3
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QOGpxe nOROKSHUE cecstscscsssesssscoscnstssnsocsenes
TpeGasanus B TEXTOROrMY 38OYPUBAHNA JONOXHMTEABHOTO
mm IR XA S A TR IR EY ER RN R YA SN LRSS RS AN 2 2 2 NN X
Texnndecrue cpexcTsa ZAR 3a0ypusanna » GypeHus
AONONKUTEALHOIO CTBOXA secscseessssasccatetsessaces
[IOAroTOBKA CKBaXuKN K 3aCypuBaHul ZONOAHKTEAEHORO
Cnol‘a S A BGE QP00 800000 P et PRttt aNsBtsarn
Bupesanue yyacTka oGcazHoillt KOJOHHL cevssscsecsscsona
YCT8HOBKE LEMEHTHOTO MOCTA  seseassvscsescccscscssses
380ypuBaHUE AOMOQAHNTENBHOTO CTBOJNA  .coaasscccccssacss

Bypenue JONCHHWTEABHOTO CTBONE  esecoccscsvonssacosans
BoaMOFHHE HeMCnpaBHOCTX Npy paGoTe TEXHNYECKUX
CPEACTB ¥ CHOCOGH ¥X YCTPaHEHUs ciesesessnsssessnns

[Ipnnoxenns.

I.
2.
3.
b,
5.
6.
7.

8.

I0.
II.

12.

I5.
I4.

Is.

JCTpOHCTBO BHpeasawumee yHupepcayibioe (YBY) cevessnas
YcrpoeTsc Buipesanmiee 114 (VB IIH) eeesceccossncnnes
JiBuratens BUHTOBO 3aCGofHuil [I-EE ceeecsecscscanses
JiByraTens BuHTOBO#t B8aColinwy , I-I°7 soesescsecenacns
BuGop Tina npoduas CTBONZ CKEOHMEL tecesctssensaans
PacyeT NpoguiiA AONOJHATENBHOIO CTBOMG CLBAKKHH  eeees
PacueT OTKJIOHADWMX KOMIOHOBOK Hiuish Gy pUNBHOMN
KOJOHHH ZJA 3a0ypuBaHuf i CypeEiA AONOIAHUTENRHOTO
CTBOJA CKBRXWHL eveescsestesesiaisassastsotoncsacses
Paouer BEAUYMHM WHTEpBala 3a0y[UBaHMS CTBOJNA U
AAVH BHPE32EMOTO YYaCTKA 00CHZXO0L HOMOHHH - ceeesvsea
PeuenTypu TaMIOHUKHHEX COCTABOH Lis yCTAHOBKE
UBMEHTHLX MOCTOB Geceestesenattsncsssaaerasnrnrnnan
OpMERTNPOBEHNE OTKIOHNTEAR B CHBAKMEY  eoee.ocseeses
OnpezelsBue yraa 3akpydnBauus KONOHHE GY PiTLHEX
Tpy0 QT PEaKTUBHOI'O MOMEHTG 38COIHOI'0 ABUIAaTCIR vos
MeToamra nocTpoenus (PaKTHYECKOr0 Npofuas W NAaHa
JLONOJHUTENBHOr0 CTBOJMA Geseseacesesersscscsrssae
Annapar llagsruna-Kymiruna ceteesctscccvaccencsrsnse
OpneRTNPOBSHNE OTKIOHAWWE! KOMNOHOBEN ABWTATEIS
AI-I27 rupoCKONUYECKUM MHKAMHOMETpOM UI~-50 evevens
OnpezedieHne yria yCTAHOBKY OTKIOHATENA  eececccccose
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