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AHHOTALRA

B pyKOBOACTBE DACCMATPHBANTCH BONDPOCH METOAMKK ¥ TEXHHKM
BOZGHUS TEOJIOTUYECKO! AORYMEHTALMY NpPU H3YUSHUM IEONOTHYECKOrO
CTPOGHMA HA YTONBHHX Kaphepax.

KpaTko OCBemweHH BONPOCH M3YYEHHUR MPOCTHX I'EAPOreO0yOruIecKux
¥ MHXEHEepPHO-I'O0JIOIMYeCKUX YCHOBHH.

PykoBoZCTBO NpezHa3HAYSHO ZAS I'€ONOTOB YJrOJBHNX KaphepoB;

OHO MOXEyw OHTH NOJNIE3HHM ANA CAymaTreldell KypcOB NOBHHMEHHA KBAXM-—
(uxauMu reoloroB WaXT M XaphepOB, 3 TAKEE MAR CTYACHTOB POACTBEH-~
HHX CNELUBNbHOCTEH o



NPEXAKCIOBUE

OcHOBHHMK 3aZauaM¥ Ieosora YroXbHOrO Kapbepa ABIAKTCHS

1 .CBOeBpeMeHHOe U3yuEHHE T'EONOTMUSCKOTO CTPOCHHA M COCTEB-
JeHKe NOJHOLEHHHX PEOJIOTMYECKMX MATEpHaNoB, HEOOGXOAMMHX ZAA Hpo—
BezeHn 3QdexTuBHO! OTKpHTOH pa3paGoTKM;

2. Nayuenue CTpOeHUA YTOJBHOrO NJN&CTa, NETPOrpaguiecKux u
TEXHONOIMYECKUX CBOMCTB yrif AAS ONpeZeleHUA: &) 06beMa AOOHUM;
6) KauecTBa yrif; B) NJGHADOBAHUA M OPTEHM3ALMM CENEKTUBHOH
BHEMKU YIJisi M MMXTOBKM;

3. Wayuenue cocraBa M CTDOEHMS GOKOBHX MOPOZ AJAA OLEHKH MX
ZOGHB3EMOCTH M YCTOHUMBOCTHM C LEeJibl pa3paCoTKu pauuoHanbHOK Tex-
HOJIOTMM BCKDHWHHX paGoT W GE30NAaCHOrO0 MX NpPOBEJEHMHA;

4, 0COCHOBAHHOE I€O0JIOTHYECKOE NPOTHO3MPOBEHME CTPOCHUA yuacT—
K8, YrOJABHOTO NJacTa, KayecTBa Yrif ¥ IOPHO-TEOJOTMYECKMX YCIOBUM
INA oGecneyeBaHUs BHCOKOMEXAHW3WPOBAHHOTO NPOM3BOACTBA COOTBET-
CTBYOWMM OOGBEMOM PadoT HA OCHOBE DALMOHAJBHOM JKCNIyaTAUMK MMEN—
OMXCA 3aracos;

5, [lposezenue z0pa3BEeZOYHHX M 3IKCHIYaPALMOHHO-PA3BEZOUHHX
padoT znA ofecneyeHUsg Kaphepa 3anacamu YIJIA, ANA YTOYHEHUS CTpoOe-
BEUA, MODJOJOTHM M HAPYWEHHOCTH YTOJBHOTO MIACTa;

6. KoHrpons 3a nonxorof BHEMKU, GOprGa € NOTEpPAMU M YYET XBU-
XGHHA 38013COB;

7. WayueHne BAMAHMA reONOTMYECKuX $AKTOPOB HA BEAEGHAE TOPHHX
pagor.

Ina pemenus 3TMX 3a48Y I'e0JIOTaMmd Kapbepa NpPOBOAMTCH CUCTENA—
THYECKOE M3YYEHNE M NOKYMEHTALUH COCTABA M CTDOEHUS NOPOX K YIid,
CcBOEBpeMeHHasas 00padoTKa, ofopurenve u OGOOCWEHUE NEePBUYHHX LOKYMEH
TOB.

Bonpocam MeTOAMKM M3YYGHHR ¥ BeeHHMA I'EONOTUYECKOH AOKyMEeHTa~-
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IMA, K&K OCHOBHOTO BUA3 DACOT MO I'eONOTHYECKOMY OGCIyXuBAHHD OT-
KPHTO} pa3paGOTKM YLONBHHX MECTODOXAEHUH, NOCBSANEHO AAHHOE PYKOBOZ-
CTBO. B HErO He BHKJIWYEHH DACOTH NO NMOACYETY 3anacoB, HENOCPEeACTBEH-
HO HECBfI3aHHHE C PeOJIOTWYECKON NOKyMOHTaLued M M3yueHHEM TI'eOJOTH-
YECKOT'0 CTpPOEHMH, @ TaKke pPaGOTH IO M3YYEHMD THAPOTEOJOTUYECKAX
ycaoBult M NPOBEZEHKD OCYMUTENBHHX PAcOT H& CUIBHO OCBOJHEHHHX Kaphe-

pax, OCYWeCTBAAEMHX CAMOCTOATEABbHON I'MADPOIeOJOruYecKok cayxGoi.
HacTosmee "PyKOBOICTBO..." ABAAETCA PE3yJALTATOM WCCHeLOBaHMH,

NPOBENEHHNX COTPYJHUKAMM JACOPATOPHH MAXTHOW TeOJOTHM W TeoMETPUM
Hexp BHUMM P.A.TakpanoBuM (pykoBomurenn) ¥ A.C.HMycTepuaHoM Nno BOMpO-
caM yCOBEpPUEHCTBOBAHUA METOIUKN IeoNOTHYECKol JOKyMeHTAUMM HA Yroib-
HHX Kaphepax.dccieroBaHus NMPOBOXUIKCH HA OCHOBE W3YYEHUA U aHAIMBA
hAKTUYECKOTO COCTOAHMA W METONOB BeIeHMd TeoJOrAYecKol XoKyMeHTAnuUM,
a Takse TDeGOBaHU}{ NMPENBABAAEMHX K Helt MpOM3BOACTBOM HA YTOJBHHX
Kaphepax KomOuHaTOB:"BocTcusyroas","KpacHoapckyroas"”,"Kysoacckaps-
epyrons", "denncunckyrons"”, "bamknpyrons”, "YkpGypyroas", "Anexcauapus-
yroap","Yabexyrons";Tpecron: "Mprumyroas”, "Baxpynesyrons " H "Bonyanck-
yrons".B pyKkoRONCTBE WCIONKL30BAHW DPE3YJIbTATH CNEUMaNbRO MpPOBEX EHHHX
aBTOpaM® MCCJeNOBaHUY MO YCOBEPUEHCTBOBAHMD Te0JOTHYECKO} JOKyMeH-
TAUuM TNYyTeM NPUMEeHEHWS WHCTPYMEHTaAbHHX M YNPOMEHHHX (OTOrPaMMETDU-
YeCKMX METONO0B,a TaKxe IO TOPHO-TEOJOTMUECKO! KracCUdMKALWA YT OJb-
HHX MeCTODOEIeHuit, pa3padaTuBaeMyX OTKDHTNM CHOCOGOM, 1O TOYHOCTH
ofpeneaeHNa MOWHOCTY M 3JEMEHTOB 3aJeraHud NIacToB ¥ JP.

"PYKOBOXCTBO...™ COCTABJEHO C Y4YeTOM TpedoBanuil "BpemeHHol
HHCTDPYKLUK 1O TeONOTMYECKOMy Q6CAYXMBAHWD TOPHHX NpexnpuATHi, pas3-
padaTHBALLWX MECTOPOXZEHNS yrif ¥ IOPOYMX CIAHHEB" M ¢ MCIONB30Ba-
HUEM ONWTa ¥ PEe3YJNBTATOB ZOKYMEHTAlMM I'eOJOr0B Kaphepos W aBTOPOB
AaHHOTO DYKOBOACTBA.

llpy cocrasiesuu "PyxoBOACTBA ..." ApecleioBaiach LeNb Z8TH
TEeOoNOTy Kaphepa MeTOZMYEeCKOoe NocoGMe NO M3YYEHHMO M BEZEHUN AOKY-

MEHTAIMN TeoNOTMYECKOTO CTPOEHMA HA YrOABHHX Kapbepax, yYMTHBAdA
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BO3MORHOCTM (HTATH, YpPOBeHb KBB&NM(MKAUUM, TEXHAYECKYD OCHAMESHHOCM )
¥ OTMEYEHHHEe OCHOBHHE 3aj1auu TeoJOTMYecKol CAYyROH.

B 3azauy aBTOpoB "PyKOBOACTBE .." BXOZMIO NOKa3aTh HEOOXOAU-
MOCTB NOCTOSHHOI'O M3YYEHMA HAa BCEX CTAXUAX OCBOEHHMA MECTODPORAEHUSA
OCHOBHHX SIEMEHTOB I'€OZIOTMYECKOTO CTpoeHms Mecropoxzenus (ycnomuii
saneraHus, MOLHOCTH, M T.XA.), TAK MIM MHAUE BIMAKLMX HA CHCTEMY M
TEXHOJNOTMK OTKPHTOTO cHOCO0a pa3paGOTKu, TaK KaKk MMEHHO 3T (ax-—
TOPH HEOOXOA¥MH HE TOJBKO AMA pemeHUsi TEKYMUX BONPOCOB 3KCHIyara-
UMM, HO M NIDH IPOEKTHPOBAHMYM DEKOHCTDYKLUMM Kapbepa, NPAKTHUECKH
HEeM30EZHOrO0 3Tala OCBOGHMA YI'OJBHHX MECTODOXIEHMA.

HecmorpsA Ha TO, 4TO IeoJOrMNecKas ClyE(a Ha YI'OJBHHX Kaphepax
CyLecTByeT ZABHO M B METOXHYECKOM OTHOWEHMM OTAUYAETCHA chnemuduu-
HOCTHM, JO CMX NIOp CNELMANMCTH STOr0 NPOJUIA HE I'OTOBATCH, & HE-
OGXOIMMHE METOZUYECKME M YYeOHHE NIOCOOHMA OTCYTCTBYOT. IloaTOMYy
ZaHHOe DYKOBOACTBO ABNAETCHA TAKEE NEPBOX MONHTKOA BOCNONHUTL Yac-
TUYHO 3TOT npolen.

[lpoexr "PykosozcTB& ..." OGCYRZAJNCA C I'eOJOraMu M C ZApYTuMu
ChHeuuanugorams yroJdbHHX KapbepoB, & Takke HAyYHO~UCCIEA0BATEALCHNX
oprauus3amuit u yueOHwx sasezenuit, [Ipd oKOHUATENBHOW pezaKIMnM yuTe-
HH 3aMevanuf ['laBHOro reonoruvyeckorp ynpasneuusa Myl CCCP, Ynpas-
JEeHUA YroipHOR npomumaeHHocTu Kas.CCP, xoméunaros "Kysdacckappep-
yrons","Csepanosckyrons”, "UennaGuucKyroas"”, "lanrsBocTokyrons"”, "AneK~-
cangpuayroas " uncruryros KysHUVH,JTU u naGopaTopu#t ycroftumsocTn
GopToB M rugporeonorny BHUMA.ABTopH BHpAaEapT NPU3HATENLHOCTL BCEM
NMOAM, NPUHUMABNAM yIacTue B OGCYXZeHM¥ npoexra "PyKOBOACTBA...".

B paspaGoTKe"PyKoBOACTBR ..." NpUHMMANM YYACTHE: KAHZ.TEXH.
nayk P.A.Takpanos (rn.l; O; ¥; ¥i; §L ra.Ji ¢ A.C.liycrepuanom),
uux.A.C.lycrepuas (ra.ll cosmecrso ¢ P.A,TaxpanoBuM; Ta.lY) u
KaHZ.TeoN.~MUH.HayK A.C.3a0pogun (pasjes pa3pHBHHE ¥ CKJIaXYATHE
napymerua $I rn.I coBmecTHO ¢ P.A.TakpaHoBEM), "PyKOBOZCTBO..."

cocrapieHro nox peraxumeit A.C.3adpoxpmHa. 5



THTABA I

T'OPHO-TEOJNOTYYECKME YCAOBUAL OTKPHTON PASPABOTHN YTONIBHHX
MECTOPOX EHMI

Topro~Teosoryyeckue YCAOBHA pa3paCoTKM BKIANYANT B ceOs I'eo-
JIOTHYECKUE, WHREHEDHO-TEO0JOTMYECKHE M TUAPOTEONOrnyYeckue (axTOpH,

BAMANIME HE OTKDHTHI CHOCOG paspaGoTKM YTOJBHNX MECTODOXAEHMH.

§ 1. Teosoruuyeckne yCHOBUs

Teonornuyeckue yCNOBUSE Pa3paCOTKM XBDAKTEPU3YOTCA TEMu dJe~
MEHTaM# TIeOJIOTHYECKOI'0O CTPOCHUA MEeCTOPOXJACHUA, KOTOpHE onpezeisi—
T BO3MOXHOCTE OTKPHTOI'O cnocofa ero paspalOTKM M BANAKT Ha OKOH—
TYpuBaHue KapbepHOTO NMOJAfA, HAa BROOD CHCTEMH BCKpHTHA ¥ pa3pasoTr—
K4, H3 TEXHOJIOTUO U MeXaHu3alu® BhEeMKH, M T.Z. OTcols M3yueHue
IreoJIornyeCKuX (aKTOPOB, MPOBOZUMOE I'€0JOr'OM Kapbepa, BH3BA&HO Npo—
MBBOACTBEHHO! HEOOXOAMMOCTHD, TaK KaK CHOCOGCTBYST peleHub pAAa
NPaKTUYECKMUX BONMPOCOB IKCIIyaTaUMM.

OxoHyaTenbHOE ONpejeNieHne LEenecOo00PAa3HOCTH OTKPNTOrO crnocoda
paspaGoTKu, [POM3BOIAATCH IYTEM JKOHOMHUECKHX P8CYETOB NIIDH CPaB-
HEHUM C MOA3EMHHM CNOCOCOM, [IpM 3TOM OCHOBOH TEXHWKHO=-3KOHOMUUEC-
KMUX pacueTos ABIAKNTCA PEOJOTMYECKME LaHHHE (MOMHOCTB. IAEMEHTH
3ajleraius nJacroB, TAyOMHa 3ajeraHuf ¥ Ip.). IJTH Xe TeONOrnuec-
Kue HaHHHWe HEOOXOZMMH M LNA pacyeTd NMapaMeTpoOB CHACTEMH paszpalor-
KM ¥ TEXHOJOTUM BHEMKM OTKDHTHM CnocOOCOM. [JopToMy uelecuoGpa3HO
BHAGJIATE TE€ IEONOTHYECKHE (BKTODH, KOTOpDHE BAMANT HA BHOOp CIO~
co0a pa3palOTKM i pEeleHMe KOHKPETHHX BONPOCOB dKCAJyaTaluu. 3Ha-
HMe 3aKOHOMEepHOCTEeR NnpoABAeHuA, CBOMCTB ¥ NpPU3IHAKOB ITUX IeONOTH-
YeCKuX (AKTOpOB HEOUXOZMMO TaKXe M AJA NPOBEICHUA METOAUYECKHU
APaBMALHOTO ¥ NOJHCLEHHOro W3YYEHUA U JOKYMEHTAUUM r'eoNoTHYeCcKoro
CTPOEHNA HA YT ONLHEYX KapheDaX.
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OCHOBHHMH TEONOTMUYECKMMM (AKTODPAMM, BIMAKLMMA Ha 3KCNIyaTa—
LMo, M NO3TOMY CHYXaWUX OCHOBHLMM OGHEKTaMU M3YUEHUH ¥ TeEOIOIM-
YBCKOM AOKyMEHTAUMW, SBAAKNTCH: L) COCTAB M CTPOSHME TODHHX [OPOZ
¥ YTUR; 2) HApYWEHHOCTH MECTODOXAEHUA M OTAENBHHX €TO yYacTKOB B
pe3yabTaTe CKAGZYABTHX M Pa3PHBHNX AACJIOKaLuii; 3) TpEWMHOBATOCTH

NOpOZ; 4) BWBETpPUMBAHME MOPOX.

CocTaB # CTpDOEHWE YIJEHOCHOM TOJWM

CocTaB ¥ CTpOEHNWE MOpPOA, Crarawuwux TOPHHY MaccuB MeCTOpPOXZE=-
HUfl, ¥ MX CBOMCTBA 3aBUCAT OT YCNOBMA 0CpPA30BAHMA YT'NEHOCHOR TON-
LY ¥ Nociaeiywuux ee npeoOpasoBaHuil,

TeneTuuecky exMHul KOMIAEKC OCAZOYHHX NOPOZ OCROMOYHOI'0 Th-
fa ¥ nAacTOB yIAA HA3HBAETCH YINEHOCHOH Tommei. B yraesocHodd Tox-
le ppeoOnagapT NOpOAH NECYBHO-PIMHUCTOI'O, PEXE KApGOHATHOTO COC—
TaBa, ofpa3ymuyecs B MODCKAX, JAUYHHHX ¥ KOHTMHEHTAaNbHHX (03ep-
HHX, OOJNOTHHX, PEYHHX, NPOJKBMANBHHX) (alualbHHX YCIOBUAX.

anpvansHue YCcaA0BY A 0 0pa30BaHRS

[OpoJ YPOJNBHHX MECTODOXZEHMA OTpaxawTcH, HpEXie Bcero, Ha UX Be-
LeCTBEHHOM COCT&BE€, pa3Mepe, (opMe ¥ COpPTHPOBAHHOCTM YACTHL, Ha
TEKCTYPHHX OCOCEHHOCTHAX, HH XA8paKTEpe BKAWYEHUH ¥ T.Z.

Jinst oOpa3obaHuf YrieHOCHOU Tonuy HaumGonee TUNUYUHH NPUOPEEHO~
MOpDCKUE, NPROPEMHO-KOHTMHEHTANBHHE M KOHTHMHEHTANbHHE YCHOBMA.

B ofmeux Buze £OCTAB MOpPOZ TOJAMM 3ABUCUT OT TJYGMHW HAKONAEHMS
OCazKoB. B MEJKOBOZHHX NpuOPEKHHX YCNOBMAX 00pA3yWTCA KPYRHO3Ep-
HUCTHE MODOAH, NEPEXOAALME O HanpaBieHWi K cywe B rpasuif, raneu-
HUK W BalyshuK. [0 HanpaBieuiuw K HEHTPY bOZoeMa Ha IAyOMHE 00—
pasyprcA Oonee MEIKO3€PHUCTHE NMOPOAN: NECKM, IJIMHH M uin. Topda-
HUK# GopuLDYHRTCA , KAK NDABHAO, B CneUMEMUBCKMX YCIOBUAX, B CIO-
xoiiiol BoAHOM OGCcTaHOBKEe NAaryH, IMMaHOB, 03ep, Ha YTO yKasHBaer

Haluyue B KPOBNE ¥ NOYBE PAMHUCTHX 1OpOZ. 38 daiuell TOPPRHUKOB
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HAYT NMECKA M aneBpouuTH (OTHOXeHHA 0apa B NPUCPEXHON MONOCH RAA
NpUOPEXHO-MOPCKMX yCAOBMH), Zanee IJMHH W M3BeCTHAKM (OTIOXGHHA
OTKpHTOTO 0acceifHa).

CTpoeHMe TOJmN CBA3AHO C LUKINYECKMM YapaKTepOM NepeMemeHus
6eperosoll nuHuK, B ofmmeM BuIEe 3AKOHOMEDPHOCTH 3TON CBA3WM CHelyDmMe.
Ilpn mracTymieHun Geperosoff JAMHUK, CBASAHHOM C ONYCRAHWEM Cymu, Tpo~
KCXOIKT Clefynmee nepecraWBande NOpPoX: NECOK OTAATaeTCA Ha paHee
00pa30BaHHOM TIaleyHuxe , TIJAMHA - HA NecCkKe, Wil- Ha riure, Ilpm
JansHetmeM ONYCKaHKM TJIWHA NepeKpHBAET MeCOK, OTAOXUBUMACA HA
rale4yHuKe, & TIMHY NepeKpHBaer rayCoKoBogHeR wa u T.n. Takuu ofpa-
30M o6pa3yeTcd CepHd CAOEB, BHM3Y npexcrabieHHAs TPy6ooCaOMOUHBMH,
4 BBEPXY - TIMHUCTHMM TopoxaMu, [Ipu HNOTHATUM CYEM ¥ OTCTYILIEHUH
GeperoBO}t JUHAM KPYNHO3EDHMCTHE NOPOXH B CEDUM HANEranT Ha MenaKo-
3EPHUCTHE ¥ TAVHUCTHE MOPOXH.

CocraB, CTpOEHHME ¥ CBOMCTBA NOpPOZ 3aBUCAT HE TOABKO OT yCHO-—
Buil HAKONJEHHA OCAZKOB K CHHIEHETHYSCKMX NpPONECCOB, HO M OT NOC—
nefyoimx (3nuMreHeTMUSCKUX) NpeoCpa3oBaHuli B pesyipTare AMareHe-
TUYECKUX, KaTarcHeTHYECKUX M MeTaMopdudYecKUX npouecCoB.

locnezgoBaTenlbHOCTH bopunposas-

Hug nopox . O6pasosaHHe NOPLA M HOCAEAYDMME UIMEHEHMUA,

CBA3&HHLE, B OCHOBHOM, C IJyOMHOR um BpemeHeM NOTpYEGHWR OCAJKOB,
HaJuYMeM pacTBOpPOB M NMoBumeHHO# Temneparypu,no H.M.Ctpaxosy,
MOXHO MpPEACTABATH B BUAE NOCAeNOBATENLHHX CTanuX.

B nepsyw craguw (CEZUMEHTOIEHE3) oGpasyoTcs OCBAKE NMYTEM BhH-
LeTpABaHBS, NlepeHoca ¥ OCAXAEHMWA TBepAHX MMHEDAJBHHX 4YacTHl B
BUZ6 PHXJNX, OOBOZHEHHHWX OT/OXeHHMH, raiex, LeCHA, NECKA, IIKHH,
®a8, TODDSHMEA W T.X. Pexe OCANEM YrieHoCHO# ToamW o0pasyonrcs H3
PacTBODPOB M OCBX/ICHUOM OPraHMYECKMX OCTATKOB. I[P CMENEBAHAE
PA3IAYHNX YaCTUL ¥ OTCYTCTBAA KX COPTHUDOBKM QODasyDTCA OCAXKM
THNA cyneceid ¥ CyriMHKOB.
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Texcrypa xapaxrTepu3yeTcs B3aWMHHM NPOCTPAHCTBEHHHM DPacHOUO-
XCHHGM M ODHEHTUPOBKOA B NMOpPOAe PA3NMYHHX COCTEBHHX ee vacteld.
Nepsnunoff Tercrypod ABAAETCA CAONCTOCTH, CBA3AHHAA C 33aKOHOMEDHO
noBropANEEdcA HEOZHODOAHOCTHO M OOYCHROBNCHHOR cOCTABOM, KPYmHO-
CTBO, OKPacKod M paclnojoxeHMeM Y8CTHI, B DHXJINX NnopoAax CAOHC~
TOCTH Y8CTO SNpaxeHa He yeTKOo. I'pyCOOSAOMOYHHM NOpOZaM ¥ NecKaM
XapakTepHa GeclopafiouHas, & IAMHAM - MUKPOCJIOMCTAas TEKCTypa.
MUKPOCIOHCTOCT CBA3AHA CO CNOKONAO-NPEPHBUCTHMM YCHOBUAMM OCaA-
KOHaKONJEHNA YANMHEHHHX M YNXOMEHHHX IANHHCTHX YACTER.

CTpyKTypa NnOpox OnpenenseTcf pasMepoM, (OpMoii M KoludecTBEH-
HHM COOTHOHEHMEM YaCTHIl, UX CPOCTKOB M arperaros. [lepsuunas
CTPYKTypa Xapa8KTepHa RJA TIOPOX CeAMMEeHTAlMOHHOR cTazuuM B 3aBH-—
cuT oT ycuosuit oGpa3oBaHus ocazkoB. OTnOReHMAM GOABEMX IAYOUH K
38MKHYTHX 0acce#iHOB CBOHCTBEHHH TOHKO-OCIOMOUYHHE M IJIMHUCTHE
YacTHUIH; NPUGPEXHO-MOPCKMM -~ (olleeé KpYNMHO3EeDHHCTHE (aJieBpUTOBHE.
¥ NeCYawucTHe) YaeTHUH; AENBTOBHM — PAJIEUHAKM M KDYMHO3EPHUCTHE
NeckK¥. B LesoM, puXIHM NMOPOZAM CBOMCTBEHHO ArperaTusHOE, CIUTHOE,
rpy6o~, KpynHO-, cpezHe- ¥ MEIKO3EpPHHCTOE CTPOEHME.

[IpoyHOCTh HEMMTUPUMOMPOBAHHHX OCIOMOYHHX MOPOX HEBHCOKaA, M
GONBUMHCTBO X3 HUX DA3LABIKBAETCHA pyKaMd (MCKINYEHHE — CHRUKAT-
HHEe 06pa30BaHWR M KapOOHATHHE OTIOXKEHMA THNA paKyweyHuKa). I'JIMHH
OTAXYAKTCA 8HA30TPOMHOCTHL M JETKO Pa3REJAONTCA BAOAb CIOUCTOCTH.
B nenom, NOBHWEHHAA NPOYHOCTD XaLaKTEpHA AAA NOPOA ¢ OecnopAaod-
HOMt TexcTypoii M M3oMeTpuYECKMMu MO (OopMe 3epHamm.

Nlopozs aTod cramuu (OpMMPOBAHMA 4Yalle BCEIr'0 BCTPEYADTCH B B~
7ile MOKPOBOB DHXJIHX OTJHOXEHMH YerBepPTUYHOrO BO3pacra, & TaKXe
Onu3Kky cnafocleMeHTHPOBAHEHM HeV3MEHHHM TPEeTHUHHM YIJEHOCHHM OT-
HOXEHHMAM C yrasuu Topfo-GypoyronbHoi crazmu (AuenpoBckuit u KxHO-
Ypaxsckr#t GypoyronsHue CacceiHn).

Bropas crazua (IMATEHE3) xapaxrepusyercs OpeoCrazaHkeM DEX-
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JHX OC8ZKOB B TODHYW MOpORY NOX BAMAHMEM YNJIOTHEHMA, Aeruipara-
OuK, LHEeMEHTALMY ¥ BO3HAKHOBEHMS MMHEDAJNBHHX HOBOOOpasoBanuit. [loc-
leAHue o0pasynTcA B BUAe 3€pEH M CKOmJNEHui (KOHKpeLui u Zp.) ny-
TEM XMMUUYECKOTO B3aumozefCcTBMA COCTABHHX yacTeidf OcajKa M OKpyXa-
wmeil cpein (pacTBOpeHME, OCAKZEHME M3 DACTBOPA ¥ HDPH CTAPEHMM
KOIJIONAA , NEPEKPUCTAINNIAUMA ¥ .. ).

Taneunnk, weGeHb, rpaBuil, NECOK M IIMHH NpeBPaNATCA COOTBET-
CTBEHHO B CIACOLEMEHTMPOBAHHHE KOHIJIOMEDATH M OPEKuIuM, B IpaBesn-
TH, NECYAHUKY M ZAATEHE3UPOBAHHHE TAMHN. TODPAHMKY U DHXAHE 3EM—
JUCTHE YIJM NpeBpauanTci B Gypue yIuM.

CTPYKTYDHO-TEKCTYDHHO IpPH3HAKX HNOPOX CTAHOBATCHA OONEE UETKU-
My ¥ B GOJBlEH cTENneHu onpeielANTCA pasMepamu 3eped. [lonocyaTocTh
¥ CIOUCTOCTB, KAK NpaBulo, YCHIAMBALTCA 33 CueTr BropuuHoi (zmare-
HeTudeckoll ) ciomcrocTH, fopMupymmelcs nyTeM KOHLEHTDALMM KaKOI'0—
InGo Marepuala B NpeAENaX MalO3aMeTHHX HEDPBUYHHX CIOEB MIM H8 Ipa-
HUNAX CIOEB M NOBEPXHOCTAX HANJIACTOB4HUA. BcrezcTene HepaBHOMED—
HOI'O PAacTBOPEHMS OCBZKA, CMATHA NP TUZDOTANNM MIM YBEIWUEHAS
00BEMa NpM fePEKPHCTANNK3AlUMN NOSBAAETCA NuofiuaTas U BOJNHECTE
TexcTypa (MOPQONOTMYECKME THUNH CIOUCTOCTH NpuBEXEHH B Ii.II).

B LeloM NOpOAH CTAROBATCA GOXEE MACCHBHHMY, NIOTHHMH ¥ Kpen-
KHMU

llopoxn 3roit crazuu, Kax NpaBHNO, CIATANT YINEHOCHHE TOJNH
MEe3030ACKOr0 BO3pacra OypOYIoOJbHHX MecToporgeHuil, mozoGrux KaHcko-
Aupnckomy, CepoBCKOMY ¥ ADYTMM YTOJbHHM paiiOHaM.

B rpersp crazuw (KATATEHE3) B pesyiprare aanbHelimero yOIOTHE-
HUSl, 3HQUUTENBHHX TEPMANBLHHX, XMMUKO-QM3MYECKMX M MUHEpaIoruvec-
KHX NPOLECCOB NpPOMCXOAMT 38BEpmEHKEe OKaMeHeHUs nopox. [lopozu B
SHAUNTENBHOH CTENeRH YNAOTHADTCA M YNPOUHANTCA, YacTO 3HAYNTEAb-
HO W3MEHAA NMepBOHAYalbHHA MWHEpalbHHYi COCTAB M CTPYKTYDY.

llecyaHo-raunucTHE MOPOAN ¥ OCOGEHHO yIriM, B SHAUMTEABHON CTe-
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IIeHN NOZBEPREHH BIUAHUL ZedopMmauuu, IOBHMEHHON TeMmmepaTypd ¥ Me-
TACOMaT038, [VIMHHCTHE YACTHIH, YACTO NMPUYPOYEHHHE K MOBEDXHOCTAM
HanJacToB8HMA, B CTAZUM KaTareHesa CTAHOBATCA OTUETANBO OPHEHTH-
POBAHHHMHM, 3TO MPUBOAUT K NJAMTYATOCTM, YCHANBAEMOW Npu noclenyn—
eM MEeTaMOD(HU3ME.

CnaGocueMeHTUPOBAHHHE NODPOZN OKOHYATENbHO YINPOUHAKNTES M MPEeB=
paumawrcs, Hanpumep, aaeBPUTH, CYLJNHKK M CYNECH B aNCBPOJNUTH; AU-
8reHe3pOBAHHHE TIJMHH - B APTMIINTH. Yraw u3 TOpdo-OypHX # OypHX
npespamaprci B OypHe BHCOKOH crazuy YIJICQUKAUMA M KAMEHHHE YIJiM.

llopoas 3o crazuy AMTUMKALUM PACTPOCTDAHEHH HA COJBULUHCTEBE
YPOJBHHX MEeCTODORAEHME, pasapadarTHBaEMHX OTKPHTHM CIOCOGOM.

B craaup METAMOPOW3MA noz BausHMeM, TJaBHHM OGpa3oM, BHCOKOH
TEMNOPATYpPH W NABAEHWA MPOMCXOZAT 3HAUUTENbHHE MUHEPaJOrMuecKue
npeoCpa3oBaHuA M ZAUMHaMUueckue aABIEHMA (OpMEHTMPOBAHHAA BTOPUYHAS
CTPYKTYpa, paccilaHueBaHue, niofiyarocrs). [lOpOZH CTAHOBATCH BHCO-
KOMMTHPUUMPOBAHHEMM M NPEBPAHANTCA B CAAHHH C SIDKO BHpaXeHHOM
aHu30TpONKEd CBOHCTB M CHAHUEBATOA TEKCTYpOoh. APruiiuTH NEPEXOAAT
B I'IMHACTHE CIAHLUN, al€BPOJUTH — B NECYAHO-TJIMHMCTNE CJHAHLUH U
T.n, YTAM CTAHOBATCA NMOJYAHTPALUTAMM, GHTpPALUTAMM ¥ TpaduTamu,

yraepuxauus yraed, KaK COBOKYNHOCTH BTOPAYHHX (MBUKO-XUMMYEC—

KUX NpPOLECCOB NpeBpaleHus TOpda B Oypuil, KaMeHRH! ¥ aHTpaUuTOBHI
yrosnb, NPOMCXOZMT B NPOHECCE (OPMUDOBAHMA YTIEHOCHOHA TOMWK NOZ
BIMAHKEM BpPEMEHN BO3XEHCTBHA NOBWEEHHOIO AGBREHUA M TEMIEpaTypH.

HenpepuBuufi reseTuyecked pax crazult yraedmkaumu: “Gypoyroas-
Has - KaMeHHOIyroibHaf - &NTPALUMTOBAA" Xapakrepusyerca, npexze
BCEro, OOOTaUiEHMEeM YIJIf YIrAepOAOM, YMEHBLILEHMEeM KHCAOpOZ8 M BEXO-
A8 JNETYYMX BELECTB , YBENMUEHUEM OTPARATENBHOU CIOCOGHOCTH,H T.M.
(cu.raén.l). OcHOBHMM NOKa3aTeNeM CTeNneHu yraeQuKauuM ABIAETCH
BHXOZ JETYYMX.



B yraenerporpafu¥ npeoGpasoBE8HUA B YriAX KAMEHHOYTOXBHOU K
QHTPAUHUTOBOM CTazuu Ha3HBaeTCH MeTamop@uamoM. Crazuy yriaedrxamuu
(meTamopdusMa) MOXHO BHZEJATH NO PAcNpoCTPaHeHHOMY I5-GanbHomy,
TEXHRIOTMYESCKOMY NOZpa3AeNeHUD yYTieif nmo MapkaM: GypHe (Bl' b, n
BB)’ rmmuRonnaMernne (J); rasoswe (I'), rasosse xuphne (TX), mup-
e (X), KoKcoBue (Kp u Kz),cnexammneca (C), cnadocnexapumecs
(cC), oromennne cnexawuuecs (0C), Toume (T), noayanrpauurs (IA),
anrpanuTh (A).

MeramopdusM MOXeT OHTBH PErMOHBNBHOTO, KOHTAKTOBOIO W ZUHAMU-
YECKOT'O TUNa.

PeruvonanpHuil MetaMopduaM ¥ yriaedukauuA CBA3aHH C NOTDYXEHUEM
Ha DAYOUHY CONbLMX naomazed, OCYCIOBIEHHWM I'€BTEKTOHMUYECKUMH yC-—
JIOBUAMM HAKOTJNEHWA OCAIKOB.MaMeHeHMe BHXOIA JETYYWX C NOTpPYyXeHWEM
Ha 100 M HaswBaeTCA rpazueHTOM Meramopdusma (yriaeduxauuu). s
Jlondacca o pasen 0,3-2,0%, zan KysGacca - 0,5-3,0%. [Ipn norpyze-
Hu¥ B yciopusx Jondacca Ha TAyOuHY 2-3 KM GypHe yriu NEpexozaT B
Ta30BHE; Npu IAYyOuHe 4~=5 KM — B mupHHe; Npu TAyOMHe Gosee 8-9 Ku
- B NOJNYaHTPAUMTH ¥ 8HTPANMTH.

Temneparypa, np¥ KOTOpO# NpOMCXOZUT M3MEHEHMe BemecTBa yriaeh
mapks 1 B yriu mapxu T, passm 70°-90°; rasosux B mupuwe -~ 100°-
120°, OTOWEHHHX CHEKAWWUXCH B TOUME - 150°-180°; NONYyaHTPaLKTO~
BHX B anTpauuroBue = 190°-240°.

KonTakToBHA MeTaMODPU3M HOCHT JOKE&NBHHU XapaKTep M CBfXaH C
TERAUOBKM BO3ZelicTBMEM MaruarTyecKux nopox. B TyHrycckoM Oacceilne
Ha KOHTaKTe ¢ radOpo-Anadasamy ¥ zZuaGasaud B HOjOce WHpUHOU 5-
10 M yraw npespamenH B rpagur. B TouycunckoM u CyuaHCkOM paitoHax
YriM HAa KOHTAKTE C NASCTOBHMM M CEKYWWMM MHTPY3UAMU MpEBPAUEHH
B NPHPOZHHHA KOKC.

JuHauyueckuit ueramopguam yrueit, cBASGHHHM C HANDAKCHUAMH NDU
CKIaNK000pa30BaHu¥, HOCHT MORUMHEHHHH XapaKTep,
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BropuuEHe M3MEHEHMA BMEHADWMX MOPOZ CBA3AHH C OOLMMM IIf yIVie—

HocHOM Tonmu WaMeHeHWAMM NEDBAYHOrO OCaZKA B pe3yabTaTe NpOLECCOB
AnareHesa, KarareHesa ¥ MeTaMopfusMa. 3TH NPOHECCH B yrie u B nHo-
poZax B CHIY Pe3KC OTJMYANMMXCH HX CBOilcTB M cCOcTaBa NPOABIAKTICH
10 pasHOMy. [Ipu3HaK¥ BTODWYHHX #3MEHEHUN YrieBMEWawuuX [OPOZ MEHEO
APKO BHPAXECHH, YEM B yIAAX ¥ TPYAHO ONEHUWBADTCH KONMUYECTEEHHO.
llosTony creneHnh BTOPUYHOIO M3MEHEHMS NOPOZ NPUHATO ONEHUBATH IO
crTenerd yraedmkaumm yriuei.

Hau@onee 4yBCTBHTENBHH K TEpMOANHAMMYECKOMY BO3ZEHCTBMD KBapl
¥ TIANHMCTHE MuHepanH. Ilpy 3HAYNTENBLHOH MHTEHCYBHOCTH 3ITHX NpOLBC-
COB NOABNAETCA BTODAYHHA KBapll 3a cueT OCPACTAHMA H pPA3BHELAHEA
NIepBUYHHX 3€DEH U 3anONHEHHA MM Hop. I'IMHUCTHE YaCTHLH NEPEXOZAT
B CepuiuT ¥ chwiH. B nopoxax, Bmenawuux 8HTpPALMTH, HAOADAAETCA pa3-
BUTHE BTODUYHOTO RaNbUMATA M XJopHTA. HapOoHaTHRE MODOXH, KAK Npa-
BUAD, MOXBEpPranTCH I€¢PEKPUCTAINM3ANUM C O0pA30BaAHMEM KDPYIHO3€pPHUC—
THX DASHOCTEH N 3aMelieHMeM OPT'AaHMYECKUX OCTATHOB BTODMUHHM ZONOMU-
TOM W KaNbUATOM, YIIUCTHE HOPOXM, MO AahHHM C.W.ManuHura, npm co-
ZepEaHMM YIAMCTHX yacTuly 6olee I10% Maj0 NMOABEDKEHH BTODHUHHM M3ME-
HEHUSIM M H6 MOLYT CIYXATH NOKa3aTejeM CTazuy MeraMopfuaMa.

C.M.Manunns /58/ nmpezraraeT OLEeHMBATH CEENEHb MeTaMOpduaMa
Nopox N0 KOAMYECTBEHHOMY COOTHOWEHMI HauCoJlee XapakTEePHHX BTOPHY-
HHNX MBHEpANoB, CM.Tali.kl, cocraBiennyw ZuA ychosuil JonGacca.

Ta6auua 1.

Crazuu yriaeguka-| Buxoz |Cozepzanue] KoJuueCcTBO BTODUUHHX MUHEPANOE

LMK M MapKu yr- ner%qnx yragpoza | B_yIaieBuenaomuX NODOASX,
ae # CEepHLUT KBapl KaJbLMT
I 2 3 4 5 s
Bypoyroasuas 41 76 0 0 0
KameHHOyTONBHAR
i 39 76 0 4] 0
r 36 83 I-4 zo 1 0
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1 2 2 4 S5 6
K 30 86 7 I 0
K 20 88 28 2 04, peAKO
KO i5 89 33 3 pexnko
c,nmc, T I2 20 40 4 HEMHOT'O
Aurpanurosas
NA 7 91~-92 45-55 5-6 o 3
A 7 93 70 16 5

I[leNeHT OGJIOMOYHHX T'ODHHX NOpOX, U3MeHAeMul B nmpoinecce ux fop~
MMDOBaHUA, OKA3HBAET CYUECTBEHHOE BJIMAHWE HA MX CTpPOeHMe ¥ CBOHCT-
B8, B NepBYD OuepeAb, HA [10PUCTOCTDH, NJOTHOCTD M NPOYHOCTH.

llo cocTaBy BHAEHAOT MOHOMUHEpANbHHA (KANBUMTOBH, KBApUEBHH H
T.N.) ¥ CHOXHHA MONMMMKTOBHH# (mecuaHo-TIMAMCTHA, aNeBPUTOBHHE ¥
T.K.) LEMEHTH.

flo xapakTepy UEMEHTAUMH B 33aBUCUMOCTH OT B3aMMHOI'O DPACMONORE-
HUA ¥ B3aMMOZEHCTBMA OCNOMKOB (36DEH) M LEMEHTMDYDWEIO MaTepuaia
BHZENANTCA CHEZYMOUME OCHOBHHE TMNN LeMeHTA: GasanbHuik (3epHa He
CONpUKAcanTCA APYr € APYTOM ¥ DA3ZGNEHH LeMEHTMDYIOUUM MATEPHAJIOM);
MopoBhit (UeMEHT NOp); KOHTAKTOBWM (pPA3BMT B yYACTKEX COIPUKOCHO-
BEHUSA 3€peH); 3aMenenyus (3aMemaeT YacTh 3€DEH, & HEKOTODHE NeaM—
KOM); oOpacTanusi (o6pacTaeT 3epHa CO BCEX CTOPOH).

T'pyGo0GNOMOYHHM NMOpPOZaM CBOACTBEHHH BCE THMH LEMEHTa, B HEC—
YaHMKAX ¥ aJeBPONUTAX NpeolajaT KOHTAKTOBH{, MOpoBHi M pexe Ga-
3a/bHEHA 1eMeHTH KapOOHATHUTO ¥ IJIMHMCTOrO COCTAaBA.

OznoBpemMenso ¢ nopoxoil dopumpyercs nepBuuHni uemeHT (Oasans-
HH#t M zp.). B peaynprare HajlOXeHHHX NPOLECCOB M3MEHEHMA DasBUBa~
€TCfl BTOPUYHHIA LeMeHT (pa3beZ8HMA ¥ 3aMeleHMsd, OCGPACTAHMA U T.Z. ).

PaspuBHHE H ChAAZYATHE HADYLEHMS

TopHue NOPOZH MOZ BO3ZEACTBUEM TEKTOHMYECKMX M T'PABHTAUMOHHHX
CHJl MOABEPTanTCA CKAAAYATHM M PA3PHBHHM ZedopMauusM. ITH IeoNoTH—~

yeckne (AKTOpH B 3HAYMTENBHOW CTENeHM OKA3HBAKT BIAMAHME HA KayecrT-
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BO yTiH, NOJHOTY €r'0 BHEMKA M H& TEXHOJOTMD pa3paCOTKA OTKPHTHM
cnoco0oM.

Cknajuarse HapyueHu - 3TO ZedOPMALHH HOpOX 6e3 paspHpa CAJNOm-

HOCTH, NPUBOAANME K M3MEHEHHD NEePBOHAYANLHOI'O TOPUBOHTANLHOT'O MO~
JoXeHMA naacToB., OZHOCTOPOHHMA ITOCTOSIHEWYA HAKJOH MNACTOB HA3HBAGT-
¢ MOHOKJIMHANBD,

[lporuOy ¥ BHI'UON 3HAUMTENBHHX 110 NJIOWaZM YUBCTKOB 3eMHON KOpH
BA3HBADTCA CHHEKJM3AMM ¥ 8HTEKAN3aMK. [IporvOH ¥ BHWIrYOH 3HEUMTENDH—
HO MHTEHCHMBHOCTM H& MEHBUEH MAOMAEM HASHNBANTRA CHHRJMHAJIBHHMH X
SHTUKIVHAJLHHMN CHIAAKAMM.

dneMeHTH CKIQZOK: KPHABA - COKOBHE YaCTi; 3aMOK =~ YY8CTOK
COEZMHEHUA ¥ NepexoZa OT ORHOTO KpHIA K ADYroMY; OCh— JNMHMA Nepe-
THO8 KpHNbeB; OCEBAfA NOBEPXHOCTH — NOBEPXHOCTH (NAOCKACTH), NpOXO~
IAlAA Yepe3 OCH CKAAZOK PA3HHX CIO€B; MAPHAP = AMHHA NEDECEeUCHHR
HPOAONEEHUS KPHABEB;AZPO CKABAKM —~ NOPOAH, CIarani#e BHYTPEHHND
qacTh CKASAKM., J aHTMKAMHAned 3aMOX pacnoyoxeH Bume Kpuibes, &

B fiZpe HaXOARTCA GoNee ZApeBHWE OCAZOUHHE MOPOAH, YeM HA KDHIBAX}
¥y CHHKJMHaied 3aMOK pAacnoNOXeH HWEE KpHJIbEeB, a B fifpe — CoAee MO-
NOZHe NOPOZH.

CKI8ZKM MOXHO X8pAKTepM3OBATH DJEMEHTAMM 3aleraHWf OCH, OCEBOil
TIOBEPXHOCTH M KpRJIbEB; AMMHOHA CKNAAKM BAOAL OCEBOA NOBEPXHOCTH M
pacCTOfHMEM NO BepTHKaJM (BHCOTOH, BEPTHKONBHEM Pa3MAXOM) MEXXY
38MKAMM COCEZHMX CHHKINMHANBHHX M AHTUKIMHAALHHX CKAAZO0K; paccrofi-
HHEM MEXZY COCEHMMH OCEBLMHA MOREPXHOCTAMH (uMpHHOH); ABYrpaHHHM
JraOM, O0p33y6MHM KPHALAMN CKISZOK (YTIOM CHABTKH).

BN CKNBZOK, BHAeAsfeMHE MO fopume 33MKa, N0 HOJOXEHUD OCEBOH
DOBEPXHOCTH K T.A.NpuBEjAEHH HA puc.l.

B.B.BemoycoB /1l/ BuAensieT ABa THNA CKJIAZUaTOCTH: MOAHYD M npe-
puBMcTyD. s NONHOR CKISAYATOCTH XapaKTOpHO HenpepHBHOE YepenoBa=

HM€ CHMHKAMHANBHHX W QHTHKIMHANLHHX, YacCTO NpAMOIMHEAHHX CKIAAOK,
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ZNMHA KOTODHX 3HAYWTEJNBHO NPEBOCXOZAWT MMPUHY,. CKIAAKM NMOJHOTO TH~
na HauGodee XxapaxTEpHH AAs IeOCHMHKIMHAABHHX ofnacrelf ¥ o0pasyonrcs
Noi BO3/@HCTBUEM CHJ, HENOCPEACTBEHHO HANPABNCHHWX BZOJEL CJIOMCTOC-
TH. llpy 3TOM BHAENAWTCA CKIAZKM MNPOXOABHOTO M3TMGA (CKIAZKM Bu-
Aa 3a, pKC.l) ¥ MPORONBHOrO pacnipuMBaH¥A (CKAAZKA BHZA 36, puc..)
[Ipy oCpa3oBatuu TAKMX CKIAZOK B 3HAUUTENBHOK CTENEeHU pa3BUTO MOC-
J0liHOE TepeMenene BEUecTBa M MEXCJO0eBOE€ NPOCKaNbBHBAHME OTIENb—
HHNX CJIO6B B RIACTOB. ITH NMOBEPXHOCTU CKORBXEHUA CNOCAGCTBYDT OCJa0
JIEHUH POPHOTO MacCHBA ¥ HOTepe YCTOHYMBOCTM GODPTOB KA&DPHEDOB.

[IpepuBKCTAA CKIAAYATOCTH XAPAKTEPH3YETCA OTACNLHHMM U30IMPO-
BaHHEMM CKJIAZKAMM CDEAM HEZAUCHOUMPOBAHHHX NOPOX. TaxuMu CHISZKAMK
yawe OHBANT AHTHKIMHAJLHHE, UMEwHUe QOPMY OPAXUCKIAZOK ¥ KYIOJOB.
[lpepuBHCTAf CKIAAYATOCTH GOJE€e CHOHCTBEHHA MAATHOpMEGHHHM OCGAACTAM
¥ yawye BCero o0pasyercs nox ZelcTBueM CHJI, HanpaBileHHHWX [OnNepex
CAOMCTOCTH (CKIAZKM IONEPOUHOTO M3TK0a). Takoe CHAAAKOOOpA3OBAHKE
BH3NBAETCSH BEPTMKAJLHHM NepeMeueHueM OTASABHHX OJOKOR (yHZaMEHTa.
HawGonee xapaxTepHne (OPMH TaKMX CKJIBZOK NpUBEJEHH HA pPUC,L
(cknazku Buza 2r; 46, B).

dnexcypo¥ HaswBaeTcA BUX CKIAZOK, OCPA3OBAHHHX KOJNEHOOCPA3HHM
U3rKMCOM CJIOEB, YBCTO NMepeXOAAHUM B Da3pHBHHNE HADYUWEHHA.

CKna4Kd BOJIOUEHMA M 3arulH CloeB OOPA3YWTCA BO3JE€ TEKTOHUUEC-
KMX Da3pHBHHX HApYWEHWH B pe3yNbTaTe TPEHUA U BOJOUYEHMA NMOPOZ
BROND cMmecTuTesfl. TaxMe CKIAZKH OCOCEHHO APKO NpOABIAKNTCHA BO3N6
HAZABUIOBHX HapymeHMH.

Pa3puBHHE HapyuweHus — AedopMauuy TOPHHX NOPOZ C DPA3PHBOM MX

CILIONHOCTH M HepeMencHMeM pasbefMHEHHHX vYacTel Bzoab oxno#t KpynHoft
TPEemMHH MAM HECKOJLKMX CONMXEHHHX cyOnapaileiibHEX TpeuuH. 3ra
TPeWXHa HJM 30HA, HA3HBAaEeMafd CMECTHTENEM, Da3bEIMHAET NOpPOAH HA
ZAB€ YacTH, UMEHYEMHE KDHJBfMK PasSLHBHOTO HaDYNGHMA.

Ecnu cuecTHTENb 3aHMMAEeT HAKAOHHOE MAM TOpPU3OHTANBLHOE NONORE—
16



Puc.l.

Buzn cxiazok:

I - no HaxmoHy oceBoil INOCKOCTH: a) NpAMass, 0) HAKIOHHAT,
B) ONDOKMHyTafA, I') JeKauss;

2 -~ no dopuMe saMKa: a) ocrpaf, §) oxpgrnaﬂ, B) M30KIMHANE-

Hafl, I') cynlyyHas (xopooyaras), A) BeepoolpasHad}

3 = IO COOTHOWEHMI MOWHOCTM NNGCTOB HA KPHJABAX M B 3aMKax:
a) napannensHan (KOHUEHTpuYeckas), 6) Hoio0Has,
B) AMCTApMOHMUECKAf;

4 - no gopme B TOPM3OHTANBHOM CeBYEHMM: &) JNMHedHue, ) OGpaxu-

gopuube (OpaxucCKASZKM), B) USOMETpHYHHE, I') UBOTHYTHE M
DPABBETBAEHHHE .,
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EMe, TO KpDHJIO, DACNOJOXEHHOe BHIE CMECTHTENS Ha3HNBAOT BUCAUMM, Kph~
70, PACNONOXEHHO® MOZ CMECTMTENEM — JIeXauMM.

B menTpanpHOM dacTd cumecTHTeNn (PEC.28,0) AMIANTYYH HepeMEeMOHHA
MAKCMMAJbHH; K NepHdepuu OHM NOCTENEHHO YMEHBEALTCA M ZOCTHUIrapT
HYJEeBOT'0 3HAYEHMA. V30NMHMA HYNEBHX aMNIMTYZ NepeMeleRHs ABIAETCA
TPaHUYHHM KOHTYPOM CMECTHTENfl. 3TOT KOHTYD X8paKTepusyeT DasMepH
¥ Qopuy cuecTuTeNR. HMENTCA AaHHNG, YRA3WBADWME HA TO, YTO CMECTH-
TeNM HapyueHu#i, OOpasOBaHHHX OT NelicTBUS TOKTOHWUECKHX ycuiult ¢
ZBYX cropoH mMenT fopuy smmnca (pmc.2a); mpE ZeilCTBNM OXHOCTODOH-
HUX TEKTOHMYECKNX YCHAMM - MMenT Qopmy cermenra (puc.26).

Onpenenenue $OpPMH ¥ Da3MEDOB CMECTHTEJNs IPOM3BOZMTCA NO XaH-
HHM ZOKYMEHTALMY DA3pHBA B PA3HHX €r'0 YaCTAX. SHAHHE COOTHONGHRH
uexny anmuoli cuecrrreas (L), ero mucoroi ( H) m MaKCHManbHOR am-
narTyzo# nmepememeHHs ( R ) HOOGXOAMMO AAs NPOTHO3a NPOXONKEHMS Das—
pHBA B TOM HMIM MHOM HanpaBleHuM. [lo ASHHHM, NOXNy4YeHHHM B KysGacce,
HauOonee XapaKTePHO cleAywliee coormomenue R:H:L =1:20:60,

Tan paspuBHOrO HAPYMEHHS ONpezelseTCA PACNOJOXGHMEM BEKTODA
nepeMenerusi. ECIM BeKTOp nepeMelmeHus oopasyer HeGoabmoff yrom ¢
NPOCTHPAHHEM CMECTUTEJI, TO TAKNe Das3phBHHE HApPYMEHMSI OTHOCAT K
caBuraM. [lpy HanpaBleHWy nepeMemends CIM3KOM K HANDABAGHHD N8ZEHHA
CMOCTHTEN HAapyWEeHMSi OTHOCAT K cOpocaM, B ciayyae nmepeMelleHUsi B
HanpaBieHUX MPOTHBONOJNOXHOM HANDABICHUD NOJGHNSA CMECTHTENA pPa3ph-
BH HA3HBapT B30POcaun. ECAM BeKTOp nepeMemleHMs DAcCHOAAraeTcs
AMarOHAaNBHO, Pa3pHBHNEG HAPYNEHUA NpuoOpeTant HA3BAHMA B3GPOCOCABAIOB
U COPOCOCZBUTOB.

YuurHBas, YTO HampaBleHNWEe NepeMeneHUss B OONEM NEPHEeHZMKYAAPHO
ANMAROX OCK CMOCTNTOXA, DA3DHBH DA3HOTO THNA UMENT ONpexelsHHOe
COOTHOWGHUE Pa3sMeDOB CMECTHTENd B npocrpancrse, Tax y B30pocoB H
copocop HaxGoXpENE pasMep DACHOXABI86TICA IO OPOCTNPAHND CMOCTRTOAd)
Y CABHIOB IO NAJCHHD CMOCTHTOXNS; ANMHEAA OCh cMecTurTexei BsGpoco-
18
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Gy

aung

Puc.2. a)

G)

6

Snwpa cuecruTensi (YepTeX CMECTHTENA COBMEUEHHHH ¢

TOpY30HTAIBHON NJIOCKOCTHD), OOpPA30BABUErOCH IIpH

JAeACTBUM TEKTOHMUSCKUX ycuiuli ¢ ZBYX CTOpOH.

Gy = 0OChb ;axcunanbuux CEYMANNMX HODMANBHHX Hailpa-
xeHuli;

6y - ochb gnnmuanbuux CEMMALNUMY HOPMANBHHX Hanps-
xeHuit ;

G2~ 0Ch CDEIHMX HODMANBHHX HanpameHuit;

Y ~ yron cxalnpeHus; AB - Bucora cumecrurens (H);

CHi - nmuna cuectuTean (L); R — MaKCUMaibHas aMIIUTYZA

nepeMeneHus, CTPEIRM - BEKTODH NEPEMEHEHHA.

3aMKHYTHE JMHMA M3ONUHMA AMNIMTYX NEpEeMEemEHMs YUCAa

0 - 8 - 3HaUEHMA AMONUTYA B METPAX,

Jnppa CMEeCTHTENst, 00pas3oBaBULETOCA NpM AeHCTBUM OXHO-
CTODOHHMX TEHTOHMUECKUX ycuau# (!G3axtus,). 06o3Ha-
YeHUH TE e, UTO ¥ ANA DHC. 2a. [l1omagb co 3HAUKAMU

+ 30HA CEaTHfA, — CO 3HAUKAMM - 30HA pBCTAECHMA
nopoz CO CTODPOHH BUCAYEIO Kpwhd. JuHUM CO CTpEIKaMK —
HaNpaBleHUs NePEMENEeHHsi HOPOJ B BUCHYEM KpHIE pas-
puBa.

I9



Puc.2. B) Pa3pHBHOE HApYWEHHE ¥ CUCTEMH CONYTCTBYOWMX €MY Tpe-
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UMH B MAOCKOCTH TJASBHNX HODMalBHHX HalpAXeHud @,,6, »
COBMEMEHHONM C I'ODKBOHTANbHOH NJOCKOCTLH. A
Gy - HanpaBlEHWE OCHOBHHX TEKTOHWUECKUX yCHIMM,NOK
ue%cmnn%g KOTOpHX 00pasoBayCA pa3puB la U cucrema
Tpemus 10,

é&- HanpaBlGHUE BTOPHYHHNX TEKTOHMUECKMX YCHIuil;

2ay 26, 2ry 21 ~ CUCTEMH TPEWWH, OGPa30BABUMXCHA MpH
AEKCTBUM YCHMIMH Gy

63 - yCUIMA BIOJND CMELEHUS,

3d - cucTema TpeluH, o0pa30BaBUMXCH OT 3TOTO yCHIAMA.
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PAc.2. T)

)

[lonepevnu# BepTHKAAbHHIE CABAT B IOpPU3OHTANBHOM CEUE-
Hui. Tourm A u B - KOHUM CMeCTHTENR, B KOTOPHX Nepe-
meuenue paBio O. EF cpeauuit naacT A0 CMeueHMs, CTpei-
Ka8M{d NOKaB88HH aMnJMTYyAW IE€peMeuneHusi, KOTOpHE YBEAUUU-
BabTCA K LEHTPY HapyueHus. L, 3 ~ KBaAPaHTH CRATUA}
2, 4 - KBAZpaHTH DACTAREHMUA NOPOJ, PpaCHONOEEHHHX
BONIM3M OT HapymeHHUS.

Snppa Ba3GpococaBsura. llpauuec orTmeTkamm +100, +50 -
clexn cMecTHTels Ha ropusonrax +100 M u +50 u. B Bepx-
Hell YacTH CMECTMTENR B 30HE CXATUR MNOKABAHH OTPHBHHE
TpemuHN, NapaifieNbHNe HanpaBles¥l NBPEMENEeHUA, B HUE-
Helt 4acTu CMECTMTENR NOKA34HH OTPHBHHE TDPEWMHH B 30HE
PacTAXEeHUA, DACHONONEGHHHE NEPHNEHANKYAAPHO K HalpaBiie-
H{O NepeMeleHud.
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M COGPOCOCABUTOB - DACNOJNAT'AETCH AMAT'OHANBHO K NPOCTMDAHML CMECTH-
Tedd. B HanpaBieHNM JI€pEMENeHNA pas3Mep CMeCTUTENd MMHUMAJEH.

PagpusHne HapyuweHusi FeHETMUECKH CBA33HH C TEKTOHHUECKMMM M Ipa~
BATALMOEHHMY NPOLECCaMHU,

TexTOHNYECKNE HAapymeHns o0pa3ynTcA B pPe3yAbTaTe CKJIAAYATHX B
nocirenyouux TEKTOHAUeCKMX zegopmauud (puc.3). CocknaguaTHM Hapyme-
HKAM XapaKTePEeH B3OpocoBui (HAZBMIOBHHA) BMA, COINACHO® M NPOAONB-
HOE 3ajleraHde; NOCIECKAIAUATHMM uame ABIALTCA AMAT'OHANLHHE M 0=
DepeyHe CABUTH.

HapymeHus HETEKTOHMYECKOrO MPOMCXOXAEHUA OOpasywrcsi npm ¢opuu-
pOBAaHMM YPJAEHOCHOA TONNM B pE3YNAbTAaTE KOHCEAMMEHTANMOHHOH CKIaa-
YaTOCTH, OMNON3AHMA [0 NMOABOZHHM M NOrDEOEHHHM CKJIOHEM, @ TaKxe ODH
o6pyweHuy NOpPOZ, NEepeKPNBADMOMX KAapCTH M Zpyrde NOJNOCTH. ITH Hapy-
ueHus, HaOn0ZaeMHe Hanpumep, Ha MECTOpPOXAeHMsAX YepemxoBckoro pafi -
OoHa ¥ JlHenpoBCKOTO GypoyroibHoro OacceiHa, ABIAANTCH COPOCOBHMH B
OTAMYADTCA HEGOJLIOA MOLHOCTHD 30HH JDOCMECHMS ¥ AMIIKTYAH CMeme-
HUA, PHC.4,

[lo reoueTpuyeckuM NPU3HAKAM DPA3PDHBHHE HapyuWeHWH, Nepecexansme
NOPOZH C OZMHAKOBHWMM 3JIEMEHTAMYM BAJNET8HHA, DA3ZBIADTCA HA COriac-
HHE M HECOIJIACHHE, B 38BACMMOCTM OT TOIr'O, OCTpHH MM TYMOH yron oG-
pasyoT HanpaBieHMA NafeHHA MIOCKOCcTed CMeCTHTENs M niacra; a Tak-
Xe Ha NpOZOJLHHE, ZUATOHAJBHHE M NOnepeyHhe B 38BUCUMOCTE OT yria W
MeXZy IMHMSAMM NPOCTMDPAHMS BTUX NJAOCKOCTEeH. Y NpPORONBHEX HapyueHHH
0§ W< 5%, y zmaronamsuux (5% W <75°, y nonepeusnx 75°¢ w <90°.

OzH¥M H3 BEXHHX CBOMCTB Pa3spHBHOTO HapyleHWs ABAAETCA HaNMUKe
MIX OTCYTCTBU® NMEDEKPHTMA NJacTa, H3MEepPAeMOro B HanpaBleHKM, Nep-
NEHAUKYIAPHOM NIOCKOCTH NJacTa&. B3GpOCOBHE HADYMEHUA C NEPEKPHTHEM
OCHYHO HA3HBAKLT HazBuIaMu. [l0ZpOCHEe O reoMeTpHYEBKMX CBOHCTBAX
paspuBOB CK.B padore /33/, /98/ ¥ Zp.

C npuGaumeHueM K CMCCTHTEND MHTEHCHMBHOCTH TPENMHOBATOCTH YIS
22



Puc.3, TexroHuueckue BapyLeHus B3GPACOBOrO Tuna. bauarcKoe MEcTO-
poxnerne Kyadacca (paspes no paspesounolf sumnum 45-45).

Puc,4. Herexronuueckme HapyWeHMA, CBA33HHWE C IPABUTAUMOHHHM OMOX-
38HMEM N0 HAKIOHHHM NOBEDPXHOCTAM. CeMeHOBCKO-T'0JIOBKOBCKOE
uecroaoxneune (38pHCOBKHM, [ONYYEHHHE B pE3yJbTaTe IeoJord—
YecKol QOTOROKYMEHTAIMM AOGHUHHX YCTYMOR).
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B nopog BoapacTaer. [IpM 3TOM TPEHMHH M MENKUe DPA3PHBH BO3NE Hapyme-
EMA CO 3HAUKTENHHOW aMIIMTyroll pacronaraprcs 3aKoHoMepro (2 B).
Y Eaxgoro paspusHoro mapymenus (0COGERHO B IJOCKOCTH, Npoxoxamelt
gepe3 CieXH NMepeMemeRMs) MOXHO BHYEANTh XBa KBAXPAHTA cxatua(l ® 3)
W xpa kBajpaHra pacraxenus (2 W 4) (pmc.2 r), B ROTOPHX pacrnonoxe-
HMe TpemMH pa3NMyHO, KpoMe TOTO TpEemMEH OTPHBA, OCPA3YDRHECA B HE-
noCpexRcTBeEHOR Gxu3ocTH oT cMecTHrend (pmc.2 X) pacnoiaraprcq B 00-
JacTH CXaTud B B OCJACTH DacTAXeHUA NMOL yrioM 900 IpPYyr K Xpyry.
W3yueHHe HTON TPEMMHOBATOCTY CMNOCOGCTBYET ONPEXENEHMD THNA %

pPasMepoB DA3PHBHOTO HApYNEHWA.

TpenuHOBaTOCTH

COBOKYNHOCTS TpemMH, HADYUAMUMX IEJOCTHOCTH IODHHX NOPOZ, Ha83H-
BaeTcfi TPEMMHOBATOCTEM. TpEemyHOBATOCTH, HAUOONEE XapaKTepHas AaAs
JHTUOMERPOBAHEHX NOPOX M yrifA, OKA3HWBAaET CYMECTBOHHOE BIMAHWE® HA HX
ycroilunBocTh B ycTymax, Ha 3QJEeKTMBHOCTH GYDOB3PHBHHX ¥ 3KCKABaTOp-
HHX padoT, H& COPTHOCTH YIIA ¥ T.XA. [J0O3TOMYy 3HAHME 3AKOHOMEpHOCTEH
00pa30BaHMA M KiacCUMKALUA TPEMUHOBATOCTH HEOOXOZMME ANA €68 HauGo-
Jee NpPABMIBHOTO M NOJHOTO U3YYEHHA B CBA3M C PEWEHUEM OTMEYEHHHY
NPAKTHYECKHX BOIDPOCOB.

TpemuHd, HE3aBUCHMO OT pasMepa ¥ NPOUCXORAEHUA, ABIADTCH Pes3Ylb-
TATOM NPOABACHHA QZHOXO W TOro X6 XeQOopMaLKMOHHOI'O ABIEHMA B NOPOA8X-
SIBNEHMS] MX DPASpWBa, BO3HURADMEIO [py NpEBHIEHUM Apezesia NPOYHOCTH NO
pozn. C TOYKM 3peHMf MexaHu3Ma8 (OPMUPDOBAHMA TPEMMHNM OHBADT OTPHBHHMA
N CKOJOBHMH .

TpeuuHn OTIMYAWTCA APYr OT Apyra o Mopdoiaorum, pasMepy, rycTOTE
[IPOCTPAHCTBEHHOMY IOJIOXEHMI ¥ COCTABY 3aNOJHAKILEr0 MAaTEpuasa.

TpemuHK B NIOCKOCTM OGHAXEHHMA MMERT NPAMYW, U3OIHYTYH, JIOMBHHYD
U KyamcooGpasHyn opMy.

CTeHky TpPFUMH OWBawT TJazkue, uHOrZa npuuivdoBaHHHE M CO cle-
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ZaMy CKOJBXCHMS, BOJHMCTHE (BTM TpPEMMHH, KaK NPABMIO, CKOIOBOTO
NpPOMCXORAEHUA), I'IaSKOBHE, CTpyAuaTHe, LEPOXOBATHE, CTYNEHYATHE
(TpemMEH OTPHBHOI'O NMPOMCXOXZEHUS).

Ho BUzMMON ANMHE BHAGNAOTCA Clejyluue TPYINH TPEHUH: KDYNHHS,
Cexymse OZMH HIM HECKOJBKO NNacToB, OOmeHd MOMHOCTEN He MeHee I M;
CpeZHEe, CEKYMHe HECKOJBKO navexk Mau I nijact MOmHOCTHD KO I M;
M6JKHE, NepeceKapuue OTAEINbHHE CJoM MomHocTsD zo 0,5 M.

[lo mupuHE DACKDHTHMA WIM MOWMHOCTH 38NOJHMTENA DP&3NUYawTCA 38K—
purne - zo 0,2 MM; BoéocHwe - 0,2-0,5 uMM; oTkpurne -> 0,5 uM,

3anoNHAKIMM MaTePUAJIOM MOXeT OHTH XMUABHHIA KBApL M K&JIBLWT,
TAMEUCTHE MaTepuan, APOGAEHHHH yroxb 4 Ap.

B npocTpaHCTBE TPELUHH OCHYHO DACMNOJOXEHH I'DYANAMHM, MMEWHMU
OnM3KUe 3HQUEHUA 3JNEMEHTOB 3aJeraHuf, Takue DPPYNIH TPEUuH HA3H-
BAWTCA CHCTEMAaMM.

T'ycrora (MHTEHCHMBHOCTH) TpPEWMH ONpEAENSETCH DACCTOAHAEM MEXAY
COCEXHNMM TDOWXHAMHM IO HODMEJNM K KX MNIOCKOCTH.

I'ycrora (MHTEHCUBHOCTH) TPEMMHOBATOCTM 3aBUCMT OT COCTaBa Io-
POZA ¥ MOWHOCTY nuacToB, Hanpumep, B JleHuHckoMm pailoHe KyaGacca
cpezHee paccTosiHMe Mexay TpemuHemu: B yrasx 0,05-0,02 m; 8 apran-
asrax - 0,05-0,1 M; B anesposmrax - 0,I-0,3 M; B necuaHukax -
0,3-1,0 M, Cpezu yraedA (mo zaxuuM H.M.AMmocoBa M zIp./3/) HauGonee
TPEMHHOBATHMYU ABJIANTCHA ONECTAWME PAa3SHOCTH M YIJM cpexHeidl crazuu
yraeguxanuu; MEHEC TPEMMHOBATHMM - YIJIM METOBHWE M M8DKM b # A,
puc.5. B nopozax mpu MOEHOCTH NJjacTa A0 2 M PAcCCTOfAHME MEXAY Tpe-
LMHANK OCpPaTHONPONMODUMOHAABHO MOLHOCTH; B (OJlee MOWHHX NMJAACTaX 3Ta
34BACHMOCTH CTAHOBHUTCH NApaCoNIMYECKOH.

BaauMHO nepecexamilMecf TpEeWMHHN OrP8HMUMBAKNT GJNOKM MOpOZ pas-—
HOTrO pa3uepa M QOpMH, HE3WBAEMHE OTAENBHOCTBN. Ha yroZbHHX MecTO-
POXZeHMAX Hauoolee pacnpoCTPAHEHH OTAEABHOCTM NPU3MATHYECKOH, Ky-

Ouyeckoit, naurTdaToit GOpMH.
25



£

o~
-~

§too 50 [~
¥ / a0 ‘} AN
3 80 & / N
g / © 3
360 3 / \
< 20
S40 & ‘/' ‘\
o 0 -
E{zo / NI
S
8 / MRy T S S S T S
3 (1] mapru yens
1 23 45
Puc.5., 3aBUCUMOCTE TpENMHOBATOCTH yrued OT AX MeTporpaduiecKoro
tuna ( @ ) u MapoyHoro cocrasa ( 6 )
I - yraucTwif aprunamuT; 2 ~ NOIYMAaTOBHA yronb; 3 - noay-
GnecTAuMit yronb; 4 — OneCTAWMA yromb; 5 — BUTDEH.
o, 00 ?fﬂ 00 400 S0 b 0 7
1+ naommusupobammn necwamm
20- 2-anebposum
3-yravermnd coamey
4 yravemo-saumicrment caawey
. - apeuammes(Bosocwobomets wapsep)
360 i
{ \
H .
Ew |
- !
Puc.6. 38KOHOMEPHOCTY M3MEHEHU OTHOCUTENBHON MEeXxaHMUEeCKOM nmpoy-

26

HocT (q ), xapaKTepu3ymmue TAYyCMHY BHBETDHBAHMA MOPOL
Ha JxuOalTy3CKOM Kaphepe.



Kaaccudurauya TPEeMMHOBATOCTH. [0 pacnojoxeHui TpemUH OTHOCU=

TOJNBHO NPOCTADAHKA NASCTA MIM OCH CKAAZAKM (aHANOTUYHO Pa3pHBHHM
HapymeHWAM) BHIEIRWTCA NPOXONLHHE, NONEPEYHHE M IMATOHalbHHE; OT -
HOCUTENbHO HANJAcTOBAaHMA - HOPMAJbHOCEKYWME, KOCOCEKyuMe ¥ napai-
ReNpEHE CHCTOMH., JTH NOXPA3XENEEMA COCTABJIADT I'OOMETPHYECKYD KiaC-
CRPREAINND TPOMKROBATOCTN .

C TOUYKM BpEHMA NPOMCXOXACHMR NPEANAraeTCH BHAENATDH Chexyouue
TUMNH TPEMMH: L) ZWareHeTndeckue (OO PA3HHM ABTOPEM — NEPBUUHHE,
TPEmUEH OTAENBHOCTM M SHAOTPELMHH. M T.Z.); 2) ZuareHes - TEKTO-
HAYECKHE; 3) TEeKTOHMUeCKUe (IK30TpEmMHH); 4) BuBeTpuBaHMA (TENEp-
TeHHHE); 5) Mexaunnueckod pasTpy3KH.

HexoTOpHE aBTODH MMEHYDOT TpEuMHH, OrpaHAuMBapuue OTAEABHOCTH
("cnauneBaToCTHO") "“KAMBaxeM". BONBUMHCTBO GOpM KAMBaXa CBA38HO C
METaMOPPUUECKUMM DODPOAEMM ¥ HMHTEHCUBHOA niacruuyeckolt medopmanued
npu CKAaziKooOpa3oBaHuu. lloaTomy KiuBax, Kax fopma COMMXEHHOM Tpe~
WHHOBATOCTH, BO3HMKANIEH Npy npeoGiazsHuM niacTuyeckoff Aedopmanuu
NopoZ, CONDPOBORZAETCA 33KOHOMEPHOH OpUMEHTHPOBKOM 3€peH MUHEpPAaJNOB.
Taxoe fBIEHME HA YTOJBLHHX MECTODORAEHMAX, pa3pAGATHBAEMNX OTKpDH-
THM CIIOCOGON, peAKM. B CBA3M C MEXAHAUECKAM €ZAMHCTBOM TpENUHOBa-
TOCTH U KIMBAX& K&K DASPHBHOTO TPEHMEEOrO0 ABIXORRA xedopMaumii mo-
POZ pasHHx cTdzul, ¥ ANR ycTpaHeHMA NYTEHMUN B TEDPMMHOJOTMM He Clie-
LYEeT BCAKYD TPEMMHOBATOCTH HA3WBATH KINBAXEM.

InareHeTHYeCKHe TPOMMHN MMEOT Cneunduueckue 0COGEHBHOCTH, 0OyC—
JIOBNEHHHE MEX8HW3MOM (GOpPMMPOBAHHA NpM CECHOPAZOYHO HANpPaBIEHHHX
BZONB NacTa PacTATHBANLUX HANDPAKEHUAX, CBASAHHHX C YNAOTHOHUEM,
yCHXaHueM, ZeTruipatauueil ¥ ZpyruMmu npoueccaMy AvareHesa 0Canka.
NloaToMy, B 3aBHCUMOCTM OT COCTaBA M CBOHCTB MOPOX, OPHEHTUPOBKA
# MopdoNorv9YecKye OCOCEBHOCTH vaille BCEro HOpPMANbHOCEKYWMX TPeuuH
B Da3HHX NOpozax pasiudHh. HauGonee xapaKTepHHE NpUBHAKU ITOrO TH~

na TPemMH MOXHO HAGAOZATH B TPEWMHAX YCHXaHWs, OODP&SyDLMX HOIMIO-
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HAIBHYD,93CT0 GOCCHCTOMHYD CETh M UMOEDHMX HU3BUNUCTYD, BETBANYD=
ca dopuy. [lpy PopuupoBaHMM STHX TpemMH HA IAYOMHE NDH HECOLHHOM
MepeKpHTHY TUNHYHAA KIMHOBMAHOCTD HX DACKPHTMA yMEHBUAETCH, HPO~
CTHpaBue CTAHOBUTCHA OONE68 BHZIECPXAHHHM.,

InareHeTudecKeEe TpPEmMUHN 4ame BCTPEYANTCH B NIaTHOPMEHHHX yC=
JOBUAX ¥ B HENOAHOCTHD KOHCONMZAMPOBAHEWX MOpOAaX. B criazuaTHX
palloHax OHE CPOpPMMDOBEHH Kak ZMareHes-TEKTOHMYECKHUEe, IM60 3aMac—
K¥POBAaHH TEKTOHMYECKOA TPEmMMHOBATOCTHN.

[lpotece cn0e00pa30B4HUA NPOTEKAET B YCIOBUAX NOCTOAHHHX KO-
NeGaTeNbHHX ABUEEHM! 3HEUATENbHHX YYACTEOB 3eMHOM Kopu. [loaromy
BHYTpPGHHME HaNpAXECHHA, BO3HMKAKOME B NOpOAE NpU AuareHese, AOMOA-
EIOTCA M NEPEKPHBANTCA TEKTOHMYECKUMM, ¥ NepBAYEHE "3apoxuma”
TPEMUH M OCJAGNEHHHe HanpaBl€HUA PA3PAcTANTCH NOZ BIMSAHKEM TBKTO-
HMKM. 3TO B OTAMYME OT zMareHeTuuecKoff ("MaHzoreHHo#™) TpewumHOBA-
TOCTH, BHpAaxXaeTcCsi B TOM, YTO BHYTPMUNJACTOBAf HOPMANBHOCEKYmMaf
TPEWUHOBATOCTD NPOABIAGTCH B BUJ® CHCTEM, BHIGDEKAHHHX MO NpPOCTH-
paHMD Ha 3HAYMTEJNBHOM niomazu M no paspesy, NpM 3aKOHOMEDHOH npsa-
MO} CBASY KOJMYECTBA CACTEM CO CTONEHBD AUCIOLMDOBAHHOCTH MOPOX
¥ yuacTKa, Np¥ B3auMHOA 33BHCHUMOCTY ODHEHTHDPOBKM OCHOBHHX CHUCTEM
u ocelt cxnamok. I9rOT TMN TpEWMH, Yalle BCEI'0 PA3BATHX B HpeAensx
naacTa NO HODMaJNM K HEMy, MAPOKO pacNpoCTpaHeH BO BCEX HOpoAax K
TPYNNUDPYETCA B CUCTEMH.

TeXTOHMYECKHE TDEMMHN OTAMYSNTCA CIPYNNAPOBEHHOCTBD B CHCTO-
MH, [pPOCTpaHCTBEHHON ¥ reHeTHyecKo#t CBA3BD CO CKIAZYATHMYK H pas-—
PHBHHMH CTDYKTYDaMM, MEDPECEUYEHHEM HECKONBKMX NAACTOB NOX PA3ANY~
HHM YIJOM M, MHOTZA, HAaNMIMEM H8 HHX CJ6ZOB CROIBLXSEMA. OTH Tpe-
LWHE HauOOJee Da3BMTH B CRAAZMATHX pakoHax.

TpemuiH BHBETDMBAHAR M MEXQHWYECKOH pasrpysku pasBABaLTCA,

B IEpPBYV OuYepeAs IO paHee CO3Z8HHHM M CKDHTHM TpeuuHaM. [oaToMmy
Ha ZMarpaMMax TPEmuHOBATOCTH MOPOZ 30H BHBETPUBEHMA TPYAHO BHA6-
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JATH NMOJNNCA CHMCTEM, OTBEYAWUAX COGCTBEHHO TPEWMHAM BHBETDHBAHHUA.

TpeuuHH BHNBETPMBAHMA B MACCHBHHX NOpPOZ8X PasBuBaWTCH HO HOp-
MaJu M NOYTH NMapanne’XsHO NMOBEPXHOCTH POHaxeHua (™oxodmamwume" Tpe
NEEN);B TAMHAX - B BMJAE TDEWMH WEAYUERMH, M T.J. BuBeTpuBaHWe NO
Tpem¥EAM NPUMBOZMT K MX DAacCWMpPEHMO, BHUENAUMBAHMI CTEHOK M 3anol-
HADLOTO Marepnana., I'AyOMHE Da3BATHS TPEUMH BHBETDUBAHUS 38BUCUT
OT NOpoZ M reorpaguueckux ycjosud u He npesnuwaer 50-80 M.

TpewMHH MeXaHUUeCKOH PA3rpy3kM, TPEmMMHN OTKOCOB (3aK0A0B),
0CezaHuA U 0GBAJNOB, BHCBOOOXJEHMR M OTEMMA M T.N. CBH3AHH C
NPOABNCHKEN PDABUTEUMOHHNX CRAI M C Pa3pAZKOH HaIPAKERHOIO COCTOR-
HUA NOpOA. OTH TPEHUHH NPOABIANTCA K&K MO TOTOBHM TpEWMH&EM, Npe-
XHIYNAX THNOB, TAK W CaMOCTOATeAbHO. HeKoTopHe aBTOpH K 3TOl
rpynne OTHOCAT MCKYCCTBEHHNE TPEUMHH, BO3HMKOMLHME NDH B3PHBAX.

llo Mopfo-reseTnyeckuM NPU3HAKAM TPEWMH MEXAHMUECKOH pasrpys-—
Ki X8paxTepusyWTCA COUETaHMeM npuanakos Aedopumauuih oTpHBa, Cpe-
sa (ckona) u uarnGa; Mo KOHMrypalmu OHM B OCWEM MOBTOPAKT KOHTYP
BNPaC0TaEROr0 yyacTka ¥ 0opra Kapeepa, ¥ B OTIANYME OT MOBCEMECT=

HOTO DPA3rMUTHUA NMpEeAHRAYLUX TUNOB HOCAT NOKaNBHHE xapakrep.

BuBseTpuBaKue NOpox

lloz BuBeTpMBaHWEM MOHUMABTCA NPOLUECC M3MEHEHM T'OLHNX NOPOZ,
npoucxoznuuit B peaynbrare aekcTBuA areHTOB BHBETPUBEHMA: BOZH,
KOJEGaHUA TEMIEePATypH, OKACAEHMA M BHUENAYMBAHKA, PACTATENBHOC-
TH U XMBHX OpPTAHM3MOB,

XapaKTep M MHTEHCMBHOCTB IIPOLECCOB BWBETDHBcHUA 3ABHCAT OT
re0JiorUYECKOr0 CTPOEHNA, NPOCTPACTBEHHOTO MOJOXEHNA W paculieHBH-
HocTn (penbepa) OOHaXeHMA, & T&KKE OT KAUMATAMECKMX YCHOBMi.

B pesynbrare BHBETPUBAHWSA NPOMCXOAUT (U3MKO-XMMUYECKOE U3ME=
HEHME CTPYKTYpH NOPOA W Hapyuenue CBA3eH McRAYy yacTHUaMui, JT0

NpUbLOAKRT K CHNXEHNKO NJAOTHOCTH M NPOYHOCTH NOPOA, Mx 3aCTPECKUBA-

29



HMK, APOCIEHHO, BHILEJISYMBAHUD, OCPA30BAHKI T'MOEPreHHHX MUHEpAJOB.

T'ny6¥Ha BHBETPUBoHMSi, HanpuMep, AAS TIKH B €CTECTBEHHHX 00—
HOXEHHAX MOXET ZOCTHYS I2-20 M. I'myOMHa BHBETDHBAHHA B 0OpPTEX
EKapbepa 3a OIMH M TOT Xe Nepuox Xocruraer B riwmsax - [0 cm, B
KAaONMHM3UPOBAHAHX NecuyaHukax - A0 20-40 cu, B aneBponMTax = SU-
60 cM, B yIIMCTO-TAMHMCTHX Nopozax — oOoiee I00 cu. Illpumep rayCu-
HH BHBETDMBAHMA, OLEGHMBAEMOH MO M3MEHEHNI0 MEX8HMYECKOH! NMpPOYHOCTH,
AN ycyioBuil OKMOACTYBCKOTO Kapbepa HIJNWCTPUDYETCH KDUBHMM DHUC .6,
MOCTPOEHHKMN H@ MaTepuajaM ucclefoBaHult nadopaTopuu ycTOUYMBOC-
T® OoproB BHIAMU.

0 CKOpOCTH BHBETPHBARMA CYXAT N[O TNyOMEe BHBETDHBAHHA WMJIK
no u3MeHeHNn QU3NKO-MEXBHMYECKHX CBOKCTB 3a onpezeleHHHH CpOK.
Hanpumep, IavHMCTHE NIOPOZH B YCAOBUAX [loAMOCKOBBS B TeueHue roja
BHBETDUBADTCA Ha TaAyOMHY I,5 M, 8 nepBHE NPU3HAKM BHBETDPMBAHUSA
(nosiBNeHME THMICOBHX 00pPA30BaHMK) — NO MCTEUEHUM HECKONBKUX CYTOK.
[lonsaa noreps CUenJeHNA BHBETDEIHX NOPOX B 6OPTAX JKUOGACTYSEBKOIO
u KopkuHCKOTO KaprepoB, ycraHoBienHas C.B.Karepmasosoi#t u xp.,
HacTynaeT B &JEBPONUTAX Uepe3 8 MECALEB, B KAOIMHM3WMPOBAHHHX
ajeBpoiuTax yepes 4 MecAua. 3a I IoZ NPOYHOCTH NECYaHHKA YMEHB-
maerc or 25% Zo 50%.

CamoBOsTOpanMe yrie#

OcHoBOl caMOBO3rOpaHus yrieff ABAAETCA MONEKYNUADHHH MeXaru3M
OKMCTeH¥A. XUMUUECKOE BSANMOxeRCTBNEe KECAODOXA BO3XYXA C yriaes
npu BU3KOH Teumneparype CONPOBOXZAETCHA HAKOMIGHMEM Tenla, KOTOpoe
NpABOANT K CAMOBO3IOPAHND YIAf, HeoOXozuMHM yCHOBMEM TAKOro npo-
necca zasA yrued, CKIOHHHX OKMUCHATHCA, ABASETCA: 1) NOCTORHHHWHA
NPUTOK BO3AyXa; 2) HEOOIbWAA TENAOOTAAUE. [IPOABICHMND 3TUX (PAKTO-
POB CNOCOGCTBYET TPELMHOBATOCTH, HADYHNEHHOCTH M HOPUCTOCTE YTif,
BIaXHOCTH, MONMHOCTH NNACTA U DAX APYIMX TFOPHO-TEXHMYECKMX yCIO-

Buit (HeCOIBWAA CKODPOCTH MOZBUTAHUH 38008, HAJNUYME LENMKOB WM ADy—
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TUX 1OTEPh YTAA M T.N.). B HauGomsmeH cTEneHH CKAOKHEH R CAMOBO3-
ropaHup (NpM NPOYMX DABHHX YCIOBMAX) GypOBHNE YIAM # (o3eH-BATPE-—
HOBWe pasHocTH. [0 nanHHuM B.M.MaeBcko#t M Zp.KpHTMYECKas TeMnmepa-—
Typa caMoBo3ropauus yrieit Jlou6acca KoneGureTcs OT 120°-140° zas
anuuonNaMenHnx yraek, 150°-180° zna yraei wapku NC, IE, K; 190°-
200° zaf sHTPAUMTOB.

CamoBO3TOpaHue yraeff HmpUBOZUT K YyXYAUEHUDM MX KavecTsa, a
T8KXEe YCJOXHAET YCHOBMA pa3paGoTku. [Ipu NMpoeKTHpOBaHKM paspa-
COTEN CAMOBOSTOPADMXXCA yTriiell npesycMaTpuBanTCs MeDH GOPBOH C
CAMOBO3TOpDAHMEM K pa3JHYHHE NPOPUIAKTMUECKME MEDONpUATHH, 3aBH=—
CAllMe OT CHCTEMH M TEXHOJOTMMW pa3paGOTKH, HaNpuMep, IOBHEEHHE
CXODOCTH NOZBHTAHAA 3800f, OCTABIEHAE MEHMMAJBHHX LeJWKOB YIAf
B T.x. [losTOMy reonory HeoOXOZMMO 3HATH OCHOBH IpOLECCA W METO—

ZH M3yUEHMA CAMOBO3IOpaHMR yriei.

Bunsiue reonor#ueckux (GaKTOpoB Ha

OTKPHTHA CcIOCO0 pas’palOTKM.

lposesenne ropHuX paGoT NpH IKCNAYATAUMHM YrONBHNX MECTODOX—
JAeHu# OTKDHTHM CnOCOCOM 38BACHT, B NEDBYW OYEDPEAB, OT CAELYDWMX
reonoruyeckux GaxropoB: 1) ycnoBMA 3ameranus (rAYOMHH 3alelaHifl,
yria nazeHus M MOWHOCTM NAacTa); 2) COCTABA M CTPOEHHMs IMOPOX H
YTONBHHX NI&CTOB; 3) CKAAZYATO-PA3PNBHOM HAPYWEHHOCTM M TpEWM—
HOBATOCTH .

JcloBMA SaleraHWfi OKASHBAWT BIMSHME, B NMEepBYN Oouepeib, Ha

BNOOD CXEMH BCKDHPMA, HA CMCTEMY U TEXHOJNOTMD pa3pacoTH#, & TaK-
%6 Ha MeX8HM3amMo I'OPHHX padoT.
I. O BaysAHMM ycnoBui 3aleraHAs HA CNOCOG BCKDHTHA B OOLEM

SEXE MOXHO CYZIHTH IO CXeMe, MPHBEXGHHOR B TalX.2.

31



Tadauua 2.

Crnioco6 BCKDHTHA Yecnosun saneraHufl

OTZeNBHEMY TPaHUEAMH:

a) BHENHEero 3aJOXeHUd TayGusa saneranus, B cpezHem xo 50
TOPM3OHTANbHOE M IONOTOE 3ANETAHME.
6) BHYTPEHHETO 3aNOXEEHUS T'nyouna saneraunua conbwe 50 M; ro-
PMBOHTANBHOE M NOJOroe 3aleraHue.

TpynnosuMu ¥ napHuMm TpaHuwe-]| T'IyOuHa 3aznerannf, B CpegHeM Ao
MM 100 M; ropusoHTanbHoe U NOJOroe 3a
JeraHue,

O6ummu TpaHmesMu:

a) BHEMHEI'0 38JO0REHUA Tnyouua 3anerauua zo 30-40 m; nmono-
To€ § HaKJIOHHOe 3alerasue.

6) BHYTPEHHEIO 3aJOREHUs I'nyouna sanerauua go 100-200 M u
doJliee; HAKJOHHOE, KDPYTOE M NEepeMeH=-
Hoe 3aleraHme.

Becrpanuennuii I'ny6una saneranuf xo 30-50 Mm; ropu-~
30HTAJBHOE M NOJOrOE 3al6eraHue.

[fogaemHNMl BHPBOOTKaMM TnyOnHa 3anerauna 3HaunTelbHaA
(6onee 200 M); HAKJIOHHOE M KpYTOE
3ajerasue,

Yron nazeHus NAaCTOB BIMSIET HA BHOOD HanpaBleHus M HOPME
BCKPHBAlUWUX ¥ KanMTanbHHX TpaHuejiHHx Tpacc. Hanpumep, IOpU30OH-
TalbHO, NMOJOTO ¥ HAKJNOHHO 3alerapuie MECTODOXAEHWA BCKPHBAWTCH
IO HANpPaBIEeHUl NPOCTUPAHMA MIM NaASHUA B LEHTDE MM Ha PIanrax
K8pbEPHOTO NONA TpaHuesM¥ C AETAEBOH uiM CHUpanbHOM @opMoli Tpace;
KpyTOonazawune ¥ CKnaivyarthe — M0 [POCTMPAHMN BAOJAD BUCAMELO KOH-
TAKT4 OJHOTO M3 MIuCTOB (MK BAOUD OCU CKAAAKM) TpPAHUEHNMU, HEK
npaBuio, ¢ tynuxosolt ¢opmoit Tpacc.

Ha npumepe KysGacca BUAHO passuuke B CXEME BCXDHTHA OXHOT'O
WU HEeCKONBKMX (CBUTH) NASCTOB. EciM OivH KDyTOnazawiwuil naact
BCKPHBAETCA TpaHUeell B HeHTPe KapbePHOTO MOMAR BKDPECT NMPOCTAPAHHA,
TO CBYTY NNECTOB Nyyle BCKPHBATH NO NMpPOCTHPAHMKW C (AAnTOBHM pac—
NOHOXEHMEM TpaHueH.
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2. CucreMa pa3paGOTKM BO MHOTOM 33BMCUT OT YCJOBMM BANEranuf,
B ynpomeHHOM BMZe AN 0GOCmMEHEHX X8DAKTEDUCTHK yCRoBMH Bajeranus

TaK8d 38BMCHUMOCTH ZaHa B Tall.3.

Ta6nuna 3.
c p YcnoBus 3anerasus
ucreMa pa3paGOTKH HORAOCTE"
rayouHa nazeHue NaacToB nnacta
BecrparcnoprHag ZOo 30(50)u | roprsonTansEce, no-| zo 20-30 x
JOoroe, pexe HaKIOH-
Hoe.
TpaHCHOpTHO—OTBaNb— | Z0 40(50)M | ropuaoHTANBHOE, NMO-| A0 5-30 M
Haf noroe
TpaHCnOpTHAR nepesMenHas | 100606 Zo 40 u
KomGuHMpOBaHHARA Zo 100 u M | ropE3OHTAaAbNOE, NO-| 70 50 1
donee Jioroe. ojiee M

Opu pasapaGoTke MECTOpOXZEHMA C NApaAMOTDAMM, OTHMYADLUMECH OT
ZA8HHHX T&0JA.3, HEOOXOZMMO VUXTHBATE IODPHO-TEXHUYECKHE YCIOBUS.
Hanpumep, no OecTpaHCHOpTHOR CHCTEME MOXHO pa3padarHBaTh Gonee
MONHHE MNUACTH, 3alerapmue Oonee KPYTO M HA Coabuel IayOmHe, ueM
9TO yKasaxHo B Tal1.3. JJiA 3TOro HEOOXOAMMO NPHMEHATH 00jiee MOou-—
HHE 3eMNepoiiHHe MaNHWEN M 00ecneyursh yCcTOoHUMBOCTH BHYTPEHHHMX
OTB&JIOB.

BuGop pasnvuHHX BAapMaHTOB OZHO# CHCTEMH Das3padOTRKM Golee TeC-

HO CBR38H C BEJMUMHAMM, XADSKTODUSYOUMMM YCIOBUA BaNEIaHMf,TaCN .4

Tadnuna 4.
BapyaHTH TpaBCHOPTHO~ TnyGuna MomuocTs Mopgonorus
OTBAJLHOA CHCTEMH 3aJerauue NN3CcTa nnacra
1. OrBansHas onopa Ha
*  [pexoTBale.
JKCKaBaTOpHas onopa
&) Ha NMOBEPXHOCTH 5-20 u 5-7 u HeBuzepxaHHag
6§ H8 BCKPHUHOM ycTyne 25-40 M 10-15 u NnGan
B) Ha KpoBle naacra Ao I5-20 u BuzepxauHan
2. OrBanpHas onopa He
IOYBe Niacra 20-40 u Zo I0 M Buze pEaHHas
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3. OrBanbHag onopa Ha
NpPOMeXYTOYHOM J0—

OHYHOM yCTyH® 30-50 u xo 20 u | InGas
4, OrpaxnHas onopa Ha

KpoBIe muacra zo 10 » | BuaepxanHag
5. Onopa Ha pa3HHX Iopu-—

30HTEX 40-60 4 I5-20 u | HeBuzepxanrag

ONEMEHTOM OeCTPaHCNOPTHOM cHCTOMH Da3paCOTHH ABAAGTCA BHCOTA
BHYTPOHHEI'O 0TBAJa, KOTOpas AMMUTADYOT BHCOTY BCKDHEHOI'O yCTyma.
Ha BHCOTY TakuX OTBAIOBP M KX ycToHusBOCTH CONBmOE BRUAHME OKAasH—~
BaeT YroJ NOJAGHMA MOYBH NiacTa, HA KOTOPDOH B BHPAGOTAHHOM IDOCT-
PaHCTBE pacnozaranTos BHYTPeHHMe OTBaAH (CM.TA0H.5, COCTABIEHHYD

275t KapbepoB Tpecra “BaxpymeByroun*).
Tacnuna 5.

Yron nazesus nuacTra, 0 3 6 I0 I2 15
rpazg.

BucoTa oTBana, M 35,0(z0 50)|31,0 {27,0 |22,0 {19,5 | 15,5

Orcoza crnexyeT, 4TO 3azauedt reosore, oCOGERHO B NEPHOX DEKOH-
CTPYKIMM Kapbepa, SIBIAETCHA CUCTEMATHUECKOS M3yYyeHUE M OCOCHOBAH-
HO€ NPOTHO3KPOBAENE DJIEMEHTOB 3allerauusA NAACTOB C HEJAbK onpeze-
JIeHUA BO3MOXHOCTM NDMMEHEHMS Hau00Jee SKOHOMMYHOR CHCTOMH — Cec-
TPAaHCNOPTO# C BHYTPEHHMMM OTBAJNaM¥. JCTOHYMBOCTH 3TUX OTBAJNOB

npm yrie maxiona Gomee 12-15° B uemom ompejenseT BOSMOXHOCTH NpH—
MEHEHMA OeCTpaHCNODPTHOR CHCTOMH, & IIpH YIJI6 HAKIOHA 10~-12°

BIMAGT TOJABKO HA BHOOD BHCOTH BCKDHUHOIO yCTyna.

MonmHOCTP YrOJBHOTO NJ&CTA OKA3WBAET BIMAHKE HAB CTOMMOCTH
BCKDHIM ¥ HA BHCOTY BCKDHBANEMX YCTYNOB. [IpM NpPOYEX DPABHHX YCHO=
BAfIX CTOMMOOTH BCKDHION BHUE ZJS MAJOMOWLHHX, 46M MAA MOMHX NAAC—
T0B, Ha npumepe paspaCOTKM NOJNOTMX NA&CTOB B Kysdacce BMZHO, 4TO
Momane naactd (Gonee 10 M) BCKpWBAWTCA ycTynauu BHCOTOR 12-IS M,
NA3CTH MOMHOCTHN X0 10 M -~ ycrynmamu BHCOTOM 10-12 M.
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Bucora xoOwusHoro ycryna npu oTpadoTKe aKckaBaTopom SKI-4
HAKJOHHKX NAACTOB CO CTODOHH BMCRYEI0 COKA 38BHCHT, MO ZAAHHHM
IT'] uM.Croumscxoro /28/, or yrana HaxkioHa. (cM.Tadn.6).

Ta0anna 6.
Hazenue naacra, rpag. 85 55 45 35 25
Bucora ycryna, M 10 9,9 7,2 4,8 3,1

3. TexHonorus paspaGOTKu ONpeAeNAeTCH, HAPANY C APYTuMu Hax-
TODaMHM, ¥ YCNOBUAMM 3ajeTaHusd, M KONMYECTBOM IIACTOB.

Hanpusmep, Ha mapeepax Kyabacca npu HauGodee pauMoOHAIBHOHU
CXeM6 paspaCoTKi HEKJIOHHHX NMNS8CTOB CO CTOPOHH BECAYETO OOK8 DU
YMEHBEEHRY YIJ& NaZeHUA NJIAcTA HEOOXOAUMO USMEHMTH TEXHOJNOTHD:
1) ymeHBUMTH BHCOTY YepnaH#f; 2) YBeNMUMTD ZNMEY DYKOATKM M Bh~
COTY DacHONOKEHHA HANODHOTO MEXBHUBMA; 3) M3MEHMTH YIOoJ HAKIOHA
CTDENH DKCKABATOpA M 3YyObEeB KOBUA; 4) NPUMEHATH COBMECTHYO pa-
00Ty DA3RNYHHX I'OpHO-AOCHBANMUX MEXAHM3MOB. M3MeHeHue sarpaT B
38BUCHMOCTH OT yI'la nazeHus, no zasuuM C.A,JlpaudukoB /28/, u306-
paxeH0 B BHZE KDMBHX pPHC.7.

Ecnu npu paspaloTKe 1 TOpUBOHTANBHOTO NJNECTE TEXHOJNOI'MS pe-—
MaeTCH TONBKO TEXHWKO-IKOHOMHYECKMMM YCIOBUAMU, TO LA CBUTH
KDYTONaZawunX [I8CTOB TEXHONOTHA BO MHOIOM B38BMCUT OT HEOOXOIM-
MOCTH paspaGOTKH, BO-NEPBHX, CO CTOPOHH BHCAYEIr0 GOKA, BO—BTODHX,
CEJIGKTUBHO B CBA3M C pa3Hoi, 4aCTO HECOABWOH# MOWHOCTHO NIACTOB
yrIf pasHOil BOJBHOCTM M MAPOYHOI'O COCTABA.

CucTemaTnyeckoe M3yueHUE UBMEHEHMRA YTIA NAJIEHWA M MOUHOCTEM
nNacTa ¥ MeXZyNASCTHA NOBBOIMIO H& DANE YUACTKOB TOMYCHMHCKOTO
mecTopoxzienua (Kys6acc) saMeHMTH CUCTEMY C TOPMBOHTANBHHM NOA-
BUTPHKEM YCTYNOB (OJ€€ DAnuORaNBHOfi CXEMold ¢ NOZBUI'@HMEM MO na-
LSHAW INAcTa.
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4, MexaHM3allMfA I'OPHHX, OCOCEHHO ZOCHYHHX paloT CBf38HA C
YCIOBHAMU 3aJIeTaHUA NIacTa.

Kax muMZsO0 U3 puc.7, BIATOrO U3 padoTH /28/, HpK yriax Hak-
N0HE NuacToB 60-90° BHrOZHE® WEMONB3IOBATH SKCKABATODH THNA MpA-
uag nonara SKI'-4; nmpu yrie nonoxe 60° - 3BI-6. Mo zamHmM C.A.
Jpanuukosa ana KysGacca, npu yrije HaKJIOHA A0 30-20° nanGozee ue-
necoofpa3Ha cosuecTHana pacora 3KI'-4 ¢ zparasiinoum 3 4/40 uan ¢
MOLHHM OyasposepoM [3T-250; npu yrae nagenus 20-0° u mousocTH
anacros 0,5-2,0 M nenecoolpasHO KCINOAB3OBATH KOMOaliHHM M mHEKO-
CypOBHE MAUVHN C AMCTAHHWOHHHM YIPABIEHUEM,

[Ipu cenexTUBHON BHEMKe NpONAACTKOB MomHocThw 0,2-0,3 M u
npu 38YMCTKe M BHEMK® IJIACTOB CO CJIOXHO{ Moponorned KpoBIM M
CNOXHOM CTPOEHMM leJiecoo0pa3Hee MCNOAB30Ba&TH POTOPHHE SKCKABATO-
PH HMJM 3KCKABATOPH THNA OGpaTHEf Jonara, OTIMYALNUXCH TAKRE M
NYYNMM 3aMOJHEHHMEM KOBua (ImpAMas JonaTa NO3BOJAET BHHMMATH pas-
ZIeNBHO NPONASCTEX MOWHOCTERZO 0,5-1 u).

TaKEM 00pa30M ¥3 3THUX NMpPUMEDOB BHIHO, K&K BAKHO MMETH MOJHO-
HeHHHe CBeXeHUA O rayGHHe 3BNETraHWA, MOMHOCTH NJAACTA M Yrje na-
ZeHUR, NMO3BOJAKLAE DPEHATH BAXHWE IPAKTUYECKUE BOIDOCH, BOIHMKAK-
e B npouecce 3KCNiayaTauu#, & OCOCEHHO IIpM PEKOHOTPYKLHM Kapbe—
pe.

CocTas M_CTPOEHME YTOABHHX NJBCTOB M TOJUM BMENLAWWAX [ODOZ

YaCTO BH3NBART HEOOXOZWMOCTH NDUMEHEHMS Da3ZeNABHOR BHEMKM yyacT-
KOB yrif M nopoZ. (BIMAHME 3TUX Ie0JOTUYECKAX E&KTODOB HA MHKE-
HepHO-I'€0JIOTMYECKNE YCJORAA DACCMOTDEHH HUKE),

TexHONOrnd paspaCOTKd YCHOXKHAETCHA NpPH CEJNEKTUBHOM BHEMKE,
€CJM YyTonbHHH NJaCT H& Pa3HHX YYACTHKAX MMEET DpasHyl 30JBHOCTH,
910 wMeeT MeCTO, Hanpumep, Ha KOpruHCKOM Kapbepe.

Hanuuue TBEPAHX BKIAWYEHW! MIM UeAHX NPONAACI KOB 3HAUKTENLHO

CHUX3ET NpOM3BOAUTENBHOCTE IOPHO-AZOOHYHHX MEX3HU3MOB, & B pRIe
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BIyYaeB 3KCKABATODH C GOJBLOE eMKOCTHD KOBIA CTAHOBATCA HENpH—
roAHHMM. [IpAMEpOM MOTYT CHYRUTH JUH3OBMZHHE YYACTKM KPEMKOro mec—
YyaHuKa, 3aJlerapiide cpeau CNaGOCLEMEHTHPOBAHHKNX nopox Mpua-Bopoann-
CKOT'0 Kaphepa, a TaKEe NPOMJIACTKM AOJOMUTU3UDOBAHHHX RM3BECTHAKOB
KPEnocThi 5-8 cpeAM DHXJINX NOpPOA BCKpHUN HA Kapbepax TpecTa

“3croncianen®.

HapyumeHHOCTH MOpOA M YTJNifi, BHDAXGHHAA B BUAE KPYMHHX TEKTO—
HMYECKMX NINKATUBHHX, PA3pHBHNX HapymeHuM# ¥ TPEmuHOBATOCTM, B
3HAYUTENBHON CTeneHu BiAMAET Ha YCTOAUMBOCTD M C 3THM HA NapaMmer-
PH GOPTOB, HA TEXHOJOTHO PAXPAGOTKM ¥ NPOM3BOAMTENBHOCTE SKCKE-
BATOPOB, & TaKKe HAa KAUECTBO YPJA M €r0 NOTEpH.

KpynHHe HapylmleHus 4YacTO MCNOAB3YETCA AJA YCTAHOBJGHHA rpa-
HUIl KaphepHWX NoJeil MaM BHEMOUHHX yyaCTKOB. Hapyuenus co cueme-
HUEM NPUBOZAT K HEOOXOZAMMOCTH BUAOU3MEHATH TEXHOJNOTM® OTpAGOTKH
HapyIeHHOTO Y4YaCTKa, T.K.CMENEHHH® KDHJAbA OKA3HBENTCA HA ADPYIMX,
yacwo "uucTO" BCKPHUWHHX IODU3OHTAX.

MeZkue HapyweHufi MCKAaEawT MOpOJOrMw NJjacTa, yBEJAAUMBAHA 10~
Tepu yras.feTanbHoe W3yYEHHE MENKMX HapyueHuM M yTOUHEHUE BCTpE=
YeHHHX Npu pa3EeiKe KPYNHHX HapymeHu# crnocolcTByeT HauGonee MOA-
HOMY H3BJE4EeHMO YIJA M3 CMEMEHHHX YYSCTKOB IXI&CTAa.

TpewnHOBATOCTH: NOPOX M Yrag npeaonpenenfseT KYCKGBATOCTH
B30pBaHHO! MacCH.

BiuAnMe TPEMMHOBATOCTH NODPOZ HA 3PPEKTHBHOCTD GYpPOB3PHBHHX
pacoT MOXET OHTBH CJHEAYONMM:

1. Pasuep eCTeCTBEHHOH OTZENBHOCTH 3HAYUMTENBHO NpeBHUAET pas—
MEp KOHAMLUMOHHOT'O KyCKa ZpoCieHusi. Pacuer nacmopra GypO-B3pHB=-
HHX pador (pacxoz BB u ceTu CxBaxui) B 3TOM CIyuae JOIXEH BeC-
TUCH K&K JNA CNJOWLHOIO MacCHUBa. ITO NpUCIMEEHHE TeM Jydue,ueM
GONBLiE DACCTOAHME MEXZY TPEmMMHAMM M MEHBHE MEXAY RapAjaMH.
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2. PasMepH OTAENBHOCTE! GIM3KM pasMepy KOHAMUMOHHOI'O KYCKa.
Sro caundl HeOnaronpuATHHY cayuali, UGO yBejMueHue pacxoza BB zacT
OueHb MaJieHbKMMi 3dfeKT APOCAEHHMA M Maj0 CHURAET BHXOZ Heradapu-—
TOB.

3. PasMep OTZENBHOCTU MEHBUE KOHXMIMOEHOrO Kycka. B aTom cay-
yae Oypo—B3PHBHHE DAaGOTH HEOGXOMMH JIMWD ZJiA COTDACEHMUA ¥ pas=~
BaJNa MaccHsa.

[IpoM3BOAUTENBEHOCTE DKCKABATOpPA 38BMCUT OT COOTHOWEHUS M pas-—
MBpa KYCKOB pashHx $pakuuif, B nepByn ouepenb OT KOAUYECTBA KOH-
ZuumoHHOR KyckKoBaTOCTH. CTeneHb ApOGHEeHMH B3OPBAHHON MACCH MOX-
HO X8paKTepu30BaTh BHXOZOM $parumit 100 cM, saBifvueidca rparuyHoit
KOHAuUMe# pasMepa KYyCKOBATOCTM NpPY MCIONH30BAHMM IKCKABATODOB C
EMKOCTHI KOBUA 3 M°, TOIZa 3aBMCHMOCTS NPOX3BOIMTENBHOCTH BKCKa-
BaTopa OT KoJMdecTBa 3TOH pakuvu, no zansmM B.ll.0MasoBa u zp.
/107/ MOXHO NpEICTABMTH B BMZAE KDMBHX DUC.8.

Bnusinve pasuepa KYCKOB B30pBaHHOM MacCH HA MPOU3BOAUTEINDb—
HOCTBH 5KCKABAaTOPOB TUNA& ZPArAAilH ¥ NpAMas JIONATA MOXHO NpPOMIIO-
CTDHPOBATH PUC.9, MOCTPOGHHHM NDUMEHUTENHHO K CKaJBHHM NODOAAM
M YCIOBHAIM padoTH Ha kapbepax TomycuHCKOTO pailiona (KysGacc) u
Koyupaaa.

BuBETDPEJOCTH IIOPOX OKA3HBAGT BIMAHME, B OCHOBHOM, H& TEXHO-
JIOTHO paspacoTKu. Hampumep, SKCKaBALMA NECHAHO-TIMHUCTHX IIOPOZ
Ha Kapnepax KyaGacca 70 rayOuHH, B cpezHeM, S5~10 M MoXeT mpous-
BOAMTECA 03 NPSZBADUTEJIBHOI'O DHXJEHHMSA.

3 BCEX pacCMOTPEHHHX NPUMEPOB BJIMAHMA TEOJNOTHYECKUX (aKTo-
POB Ha BeZeHWEe T'OpHHX DAasdoT BURHO, UYTO M3yYEHWE OCHOBHHX 3JEeMEH-
TOB I'€OJIOTHYECKOTO CTPOEHUA KApbEepHOT'O MOJfA, KPOME NPAMOIO Hasd-—
HauYeHUA MO onpezelieHuH OCHEMa M KauecTBa ZOOHTOI'O Yris, NO reo-—
JOrMYECKOMY HNPOTHO3KPOBAHUA U T.ZA., CIOCOOCTBYWT PELOHMD MHOT'MX

BaXHHX TEHKYMWX BQMDPOCOB 3KCHNyaTaluu, a TAKXE [POSKTHDOBAHUA
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Puc.9. 3aBMCHMOCTH NpPOM3BOZUTENBHOCTM 3KCKaBaTopos JM-6/60, Ha
Kpacuoropckou (I) u SKI-8 ma Koympaxckom éa) Eaphepax
B 3aBUCUMOCTM OT pasMepa KYCKOB B30pBaHHOR Macch.
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PEKOHCTDYKIOKH,

NcuepnuBapmme ZaHHNE 00 3THX TEONOTHYECKMX (axKTopax nonxeH
noayuaTh PROJOr Kaphepa NyTeM THaTEABHOR M CHCTEMaTHYecKOod ux Jo-
KyMeHTANn#u ¥ OCOCWEHMA HE BCEX CTAZMAX pa3paGOTK¥ MECTODOXAEHHH.

§ 2. T'RAPOTeONOTHYECKNE YCIOBHA M ZpEHax

THNH NMOZ3EMEHX BOZ YTONBHHX MECTOPOXAEHH.

Tnasnas pons B HOpMUpPOBAHME BOZOHOCHHX T'OPH3OHTOB GOIBUMHCT=
B@ YJTOJbHHX MECTODORZSHMH NPUHAZNEXUT BoAaM 8TMOCEPHOIO NpoHC-
XOXZ6HHS. 3HAUATENBHOE OCBOZHECHEE MECTODOXXEHMA MHOTZ8 OCYCIOB=-
JIGHO Halnu¥eM NOCIM3OCTR NOBEPXHOCTHHX BOJOEMOB M BOZOTOKOB,

[lo Tuny s8NONEAEMHX BOJOX HYCTOT B IOPHHX NOpPOAAX BHAEASDT-
CA NOpPOBHE M TpEHieHHHE NOA3EMHHE BOAM. [0 yCnOBUAM 38JieTaHUR
NOA3E6MHHX BOZ H8 YTOJBHHX MECTOPOEZEHMAX DA3AMYADTCA CleAyouue
THIHS NOUBEHHHE M BEPXOBOZHHE, I'DYHTOBHO, NNACTOBHE, MHOTZA BH~
ZGAANTCH NN8CTOBO-TDPENKHHHE ¥ KAPCTOBHE.

[louBeBHNe M BEDXOBOZHHE BOZH PACNOJOXEHH B CAMHX BEpPXHHRX

CIOAX NOpPOA: NEpBHE B [IOYBEHHOM CJOE€; BTODHE NOX NOYBAMK Hajg
IMH38ME HOIDOHMISEMHNX HJIM HAA KOHTSKTaM¥ OTHOCHTEJBHO Clalo
NpOHNNA8MHNX NMOPOX. BepxoBOoZKA, K&K NpaBHJIO, He OTIXIEETCHA GOAB-
WO/ MOWHOCTHD M NJOWLAZABD PACNPOCTDAHEHHA M HaunGojee XapaKTepHa
AIfl MEPHOAA OCMIBHOTO BHIEJEHUS OCAZKOB.

TpyHTOBHE BOZN 33I€rapT HA NE&PBOM OT MOBEPXHOCTH BOZOYNOD-
HOM niacre. JpOBEHh ¥ TEMNepaTypa I'PYHTOBHX BOZ KOJNEOAETCA B
38BHCHMOCTN OT BpeMeHM roxa. OGXaCTh MX pacnpocTpaHEeHHA, Kak
npapnio, COBISZA6T C OCIACTHO NuTaHAA. 3anack ¥ ruyOuHa 3anera-
HHA TPYHTOBHX BOJ 38BHCAT OT KAMMATHYECKHX W I'eoMopdoSIOTHYECKHX
ycxoBuit,
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[1aCTOBNE BOZH B OTJIMYMKM OT I'DYHTOBHX MEPEKPHTH BOAOYNIODOM.
[loaToMy naacTOBHE BOAW MMENT OGNACTH NHTAHHRA, YAAJEHHYWL OT O0-
JACTH MX pacnpocTpaHeHus. [lIacTOBHE BOZH Yale OHWBANT HAMODHHMM,
pexe Oe3HaNOpHHMU. [IpuMEepoM MOCHEAHMX MOTYT CIYKUTH HAAYTOJNBHHE
BOLOHOCHHE TOPU3BOHTH GYyPOYTOJBHNX MECTODOXZeHMH JIHENPOBCKOTO
0acceilia, Pa3sHOBEZHOCTHKO HANODHHX BOJ ABIAANTCA apTE3UAHCKAE BO-
ZH, Yy KOTOpHX I'MAPOCTATHYECKOE ZA3BAEHME CBA38HO C MYABZOOOpa3-
HHM 3aJNeraHueM BOZIOHOCHOTO ropu3oHTa., Ce30HRRE KOIeGaHuA YpoBHei
¥ TOMREepaTyDH NJacTOBHA BOZ HE3HAYMTEIDBHH.

NnacTOBO-TPEMWEHNE BOIH LMDPKYIAMDYOT 110 TPEUMHAM, CEKYLUM OT-
ZeNbHHE NAACTH. YroJibHNE NNACTH B 33BHCHMOCTH OT COCTaBa M Tpe-
HMHOBATOCTH MOTYT OHTH BOZOHOCHNMM T'ODM3OHTAMU MJIM BOROYIODHHMH.

Ha yroapHuX MECTODOXAEHUSX UMEIT MECTO NOA3EMHHE TDPEUMHHHE
BOZH 30H KDYMHHX TEKTOHMUECKUX HapymeHsui, 8 TAKKe KApPCTOBHE BO—-
IH, NPMYPOUEHHHE K 38KApCTOBAHHHM M3BECTHAKAM WIM K "ropennu®
nopozaM (BoayaHckoe, AHTPEHCKOE M Zp.MECTODOXLEHHA).

TpewmHine ¥ MIACTOBO-TPEMMHHHE BOAH PACMHPOCTDAHEHH, IJIaBHHM
00pa3oM, Ha KaMEHHOYT'ONBHWX MECTODOEAEHUSX, CIOKEHHHX KDENKUMH
OC8ZI0UYHHMU MOPOZKaMM, NPETEDPNEBUUME 3HAYNTENBHHE TEKTOHHYECKUE
BO3ZeACTBUA.

Ina GonbuMHCTBA GYyPOYTOABHHX MECTODORZEHMR, CIOEEHHHX mecya-
HO-TJIMHNCTHM KONJEKCOM MNOpoJ, OTHOCHTEJNBHO CHOKOHHO 3anerammux,

XapaKTepDHH NNACTOBHE BOAH.
TYZPOre0NIOTHIECKUE XAPAKTEPUCTURH

B zaBucuMOCTH OT cocTaBa ¥ CTPOEHUA TODHHE MOPOIH OTAKYANT-
Cfl PA3JNUHHMM T'UADPOTC€OJIOrHYECHKUMHM cBocTBaMM. 3TH cBOlHcTBA MOX-
HO XapaKTEepU30BA&TH BOJOIPOHMIAEMOCTHD, BOZOOTZA8YEH, BIArOEMKOCTHD

M T.A.
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Bojonponn1aeMocTs = CNOCOGHOCTH T'OPHHX IMODPOZ NPONYCKATHL Yepes
ce0d BOAY. OHa 3aBMHCUMT OT CTPYKTYDH IOpOX, HANNUMA NOD, TPENMHH
¥ T.0. BoAONMpOHKUAEMOCTH Xapakrepusyercd K 0 3 b ¥ u u e H ~
roM OuasrTpanuun (K ), KoTopuil paBeH CKODOCTH ABU-
XEHMA BOJH Np¥ THAPE&BIHYECKOM rpazueHTe paBHoM [. (I'uzpaBamuec-
Kuii PpazueHT - 3TO OTHOMEHME DA3HOCTM HAMODOB B ABYX TOUYKAX K
PacCTOAHMD MeXZY HuMu). CpeaHue 3HaueHuA Koafduuuenra "K" zas

YPAGHOCHNX [1OpOZ X&¥d B Taol.7.

Tabauua 7.
ﬁ/ﬁ Dopozawu K wu/cyr.
2 3
I. | MosomuTHHE OC@ZOYHHE MOpOZN (NPAKTUYECKH
HENPOHULAEMHE ) metee 0,001
2, | Tauna uenee 0,001
MHorza b,OI
3. | TauHucTHE MecyaHMKM, MerTaMOpduuecKue M oca-
ZOuHNE MOpOAR C BoJocsHO# TpemuHomarocTho |O0,0.-0,00I
4, | Cynecs 1-0,01
5, | TpeuuHOBaTHE APTUAAUTH ¥ 8J1€BPONKTH 5-0,01
6. | Cyrauuox 0,4-0,05
7. | Yram Gypue 0,5-0, 14
8. | Nlecor nunesaTli, ramuMcTui# ¢ mpeoGnazep- | MHoTA@ 10
meH gpaxumedt 0,0i-0,05 uu 1-0,5
9. | TpemMHOBaTHE M3BECTHAKH 3-1
10, | TpewrEOBaTHE IECYAHNKH 5-1
II. | Cnado TpemMHOBAaTHE HOJNOMMTH, MEJN, MEpre-
JK, CHAHIOHN 20-5
I2. | Necoxr menxoseprucTu#, TaunucTui, ¢ npeol-
nazswoueit dpaxuuedt 0,1-0,25 um 15-10
I3, | IHecox cpexne3cpHucTHH IauHMCTHH 25-20
I4. | TpasuilHO-raneYHUKOBHE PPYHTH CO 3HAYM~
TENBHOU NPUMECHD MENKMX YacTHI 60-20
15, | TaneyHuk ¢ neckom 100~20
[6. | Hecox cpenneaepHUCTHH 50-35
I7. ! Ilecox KpynmHO3epHUCTHI 75-60
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Bozoorzgua - CrHOCOGHOCTH NOPOAM, HACHHEHEOR Bozoit, OTZaBATEH
CBOGOZHYD Boxy. OrHOomeHHe oGpeMa crexawmedl (oraanHoil) BoaM K
00BeMyY MOpOAH HA3HBARTCA K 0 9 QM I M Ee HTOM BOJZOOT
Zauu (M), BHpaxaeMOM B XONAX €AMHMUN WI4 B NPOLBHTAX.
KoadduiMeHT BOZOOTAAUM ONpesieNAETCA OCHUHO KaK DPa3HOCTDH MOXZLY

MOJIHO# ¥ MAKCHMANBHOR MOJEKYHADHOH BIArOEMKOCTED:
MW —Wn
Jlerk0 oTZaRT BOAY KpPYNHO- M I'PYCO3EDPHHCTHE DHXJING IOPOZH, &

TAKXE TPELMHOBATHE ¥ PACKAPCTOBAHHHO CKANBHHE NMODOAH. ¥ IJIMH
BOZOOZAYAE NAoXasd. BOZOOTZAYR YKCIGHHO DaBHA 3PPeKTUBHOK nopuc-
TOCTH NOPOZ M KouneGnercs, no AasHuM O.B.Crupreano, or 0,3 ans
KpyUHO- ¥ Ipy00o3epHMCTHX NneckoB, o 0,02 ans Gypux yrae#t u nec-
YSHMKOB C TJIMHUCTHM LOMEETOM.

BnaroeMKOCTh ~ CNOCOGHOCTH BNMTHBATEL M YAEDXUBATH B nOpax
¥ TpeuuMHaxX BOZY. PasauvapT NONHYD, T'MIPOCKONMYECKYD, MOJISKYASp—-
HYD ¥ KanMJNApDHYO BIAroeMKOCTb.

[lonHas BAATOEMKOCTH COOTBBTCTBYET NOIHOMY HACHNEHUD HODPOAR
BOXOM M BHpAXaeTCA B % OTHOWEHMEM BeCa BOXH K BeCy CyXoHf nopoxs
WIR OTHOHGHMEM 00DbeMa BOXH K 00BEMY NMOPOXH. B mocaexmeM ciygae
NoAHAA BAATO0OMKOCTH UMCAEHHO COBNAZAET C BEJMYMHON MOPUCTOCTH.

Turpocxonuuyeckas BIArOGMKOCTH PaBHA KOJNUYECTBY BOXH, KOTO-
poe yZepxuBaeTCA CYXuM OGp33LOM NOPOAN B YCJAOBMAX NOJHOrO HACH~
WEeHU BO3LYXaA BOZAHHMK HApaMH.

KanuanspHas BI&rOEMKOCTH COOTBETCTBYDT KOJMYECTBY BOZAH, 38—
nonksonell KanuiiasapH.

Ina xapaxTepdcTHKM HOpM CKONNEHUA MOZ3EMHHX BOX M OTZEIBLHHX

NX 3/1eME@HTOB MCIOABIYDTCA CAGXYDEHHAE I[OHATHA.

BozoHocHH! TopH3OHT —~ NOZ3EMHHE BOAH, MPUYPOYGHHHE K OZHOMY
MEM HOCKONBKMM DETHOHAJNBHO BHZEDPXAHHHEM, PMAPOAUHAMMUSCKM CBA3AH-~

HHM MeXZy CcOoCo#fl niacram.
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Ha yroasHHX MECTODOXZECHMAX BHIACAANT HANYTONABHHA, YroNBHHA M
NOXyroasHuil BOZOHOCHHE TOPM3OHTH. KOHTYp BHCAUMBAHMA BOZH M3 BOZO-
HOCHOr'O0 TOPM3OHTA HASHBAETCHA OCNACTHD RXPEHAXA W)WM pasrpyskn. Illo-
BEDXHOCTH HOZ3EMHHX BOZ H33HBAETCA Yy P O B H € M  NOZSEMHNX BOZ.
0 xapaxrepe ypoBHA NOZB8EMHHX BOZ MOXHO CYA4Th IO KapTe T M X p O
HB3OruUNmC, MABIADODAXCE TOPH3OHTANAMM IOBEDXHOCTH BOZH. [l
PACYHKY TEADON3OTUNC M MX B3aVMHOMY DACHONOXEHWK C KOBTYpaMu Io-
BEPXHOCTHHX BOZOGMOB ¥ BOZOTOKOB MOXHO CYAMTH O XapaKTepe NMTaHNSA
BOZOHOCHHX I'OPU30HTOB.

JpoBeHB, A0 KOTOPOI'O NOAHWMAETCA BOZA B BEPTHKANBHO! BHPACOT-
Xe, BCKpuBmeHl HanopHH{ BOJOHOCEWH Iropu30HT, HAa3WBAETCHA NHE30METpH-
YecKuM. Bhcora cronfa BOZH, MOZHABHEI'OCA HAA KpoBieff aTOro ropason-
T4, ONDEAGIAGT BEJMUMHY H & 11 O p 8 . JIMHMH, COEAMHADEAE TOUKM
C OZMHAKOBLMM HEMOpaMK, HBBMBENTCA I M X POH 3 ON b €& 3 aMHK,

Paccrosiiue, HR KOTODOe CKa3WBAETCA NOHMXGHHE YDOBHA BOZH B
ApeHaxHOR BupaGoTKe (CKBAaXMHE, KOROZLE M T.Il.) Ha3WBAETCA p & -
AMycOoOM BIMRHHEA.,

CreneHs OCBOZHEHHOCTH Raphepa H TPYAHOCTH paspaGOTKM MeCcTo-
poxaeHAs B Kaxo#-TO CTENeHE xapaxkTepu3yerci K 0 ® G fm H M 6 H -
TOM BOAOOOGHMIBHOCTHMN, pEBROM OTHONEHMD CYTOYHHX

00T6MOB OTKauuBacModl BOZH K OONYEe YIis.

Ycnosua OCBOZHEHMA KaphepoB

OcHoBHHME (faxTOpaMmn, BIMADNAMM HA OCBOAHEHHOCTH Kaphkepa fB-
IADTCA KAMM8THYECCKAE, TRAporpafuyeckue M I'EAPOIC€OAOIHUIBCKEE YyC—
nOBUA, & TAKXe I'OPHO-TEXBMYECKHEe YCIOBHA dKcnayaramuu. Us npu-
POAHNX (AKTOPOB HAHGOAbNOE BHAUEHME MMEHT KOJAMYECTBO armochep—
HHX OC8ZKOB, pensed MecrROCTH, (QEIBTPANNA BOAH M8 NOBSPXHOCTHHX
BOZOEGMOB M BOAOTOKOB, COCT&B, CTPOGHME M HADYNEHHOCTH T'ODHHEX
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[opoi, peXMM NMOZ3EMHHX BOZ.

Armocfeprne ocazky. OnHOM M3 OCHOBHHX NpPWYMH OGBOZHGHMS IOp~

HHX BHDAaOOTOK ABIAETCHA MHOUABTpALMA 8TMOCHODPHHX OCHAKOB. 06BOX—
HEHHOCTh KApHEpOB, KAK NpaBKNO, BHUE B pajiOHAX C COABHEM KOIU-
YeCTBOM ATMOCPEpHHX 0CaAKOB, CE30HHHE XOJeOaHMS NPATOKOB TAKEE
OCBACHANTCH BIMAHMEM ATMOCHEpHHX OC8AKOB.

Peaped MecTHOCTH. Ha NMOJNORMTENBHHX 3NEMEHTAX peabeda B TOPHHX

palioHax ¢ BIAXHLM KAMMATOM NOZ3EMHHE BOZH 3&JerawnT HHOTZA Ha
TayOuHe HECKOJBKUX JECATKOB M Zaxe COTEH MeTpoB, & B TO X€ Bpe—
M BOIW3M ZOJNMH OHM BHXOZAT HA AHEBHYD NOBEPXHOCTH B BHJE HCTOY-
HUKOB. B paBHWHHHX pajloHaxX NoZ3eMHHE BOIH 3aJeranT OCHUHO HA
TayOuHe pexko mpeBnwmapmed 20-40 M.

PUIbTPANUA BOZH U3 NOBEDXHOCTHHX BOZOTOKOB M BOJOEMOB, pac-

NOJICXCHHNX BOAM3M KAPHEPHOTO NOJAfA, YACTO OK&3WBAaWY COIBmOe BIMf—
HMe Ha OOBOZHEHHOCTH BHPACGOTOK, [IpUMEDOM MOT'YT CHYEUTH AHIDEH6-~

CKuil Kapbep M HEKOTOpHe KaphepH Kysbacca, SHAYUTENBHAA BOZAOOGHIE-
HOCT® KOTODHX ©Bfi3aH8 C MHQuIbTpanueldi BOAH M3 DeK depes &IAN-
BUANBHHE OTJIOXGHUA ZLOJHH.

JduTosorus TOPHHX MOpox. I'OpHHE BHPAGOTKE, IPOXONUMHE B PHX-

JIHX I0pOZax, NMpeACTABIEHHHX TalcYHHKAMM ¥ NeckaMu, IOYTH BCErza
CHIBHO OOBOZHEHH. IIpM BCKPHTHHM TIMHMCTHX NOPOA BHPAGOTKM OOHYHO
ocrawrTcii cyxumn. KapOoHATHHE NOPOZN C ABIEHMEM KapcTa CHOCOCHH
HaKONAATH COJBLME MACCH BOZH. [109TOMY BHPAGOTKHM, NMPOXOZMMHE B
palloHe 3aKapCTOBAHHHX M3BECTHAKOB, ONACHHW IO BHES&NHHM IIPODHBAM
TOA3EMHHX BOX.

TeKTOHNYCCKME HADYUEHUA MOTYT CIYXMTH KONJNEKTOPOM fIOASOMHHX

BoA. [lo 30HaM pa3oMOB BO3MOXKHA 00Jiee MHTEHCMBHAA THADPABINYECKAR
CBfi3p PABAMUHHX BOAOHOCHHX I'OpM3OHTOB., TeKToRMUECKMEe HAPYHISHMSA

HEpEAKO OHBANT NPUUMHAMM BHESANHHX NPOPHBOB GONBMMX MACC BOXH.
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Tuzporeonoruyeckuit pexuM. [IpozonxurenbHas OTKpHTas paspa—
COTHRE MECTODOXASHMA BeZEeT K HapyLEeHM® eCTECTBEHHHX TI'MZpOreono-
THYECKEX YCNOBMN M pexuMoB. M3MeHfieTCA YDOBEWh NOZ3EMHHX BOZX,
HX TEMNeparTypa M CKOpOCTh ABUXECHMA. MOMET M3MEHMUTHCA M CTENEHB
MUHEpANV3AlAM NOZ3EeMHHX BOZ, a MHOTZA Zaxe xumuveckult ® raso-
BH#t cocTaB. ITH M3MEHEHMA BO BpPEMEHM HA3HBANTCHA DPEXMMOM MOXA3EM—
HNX BOZ. HauGonbmee NMPaKTHYECKOe 3HAUEHME MMEET MNIMEHEHWE YpOB—
HAl NMOABEMHHX BOA. M3yuenme kozeCaHMd ypoBHA cDOcPOCTBYEeT Npa—
BMIBHOR OLleHKe I'MZAPOreONOTMYECKMX YCIOBMA NpU pasBMTUK padoT,

a TaK®e BHOODY HEOOXOZUMHX MEPONPUATHA 1O OCYLEHHN.

[Ipor#os NpuTOXa BOZH B Kaphep

[IpOrHO3 BOZONPUTOKA COCTOMT W3 AHANMTUYECHMX NPEAPACUETOB
BOSMOXHHX NPHTOKOB, BHNOJHABMHX NO ONHOM Y8 METOZAMK, M3JNOXEHHHX
B cleudanbHHX padoTax IO Tuaporeojaoruwu /65/, /9i/, ¢ yueTom
PACCMOTDEHHLX I'EO0JOTMYECKUX W TMADPOTEONOTHYECKUX (GaKTOpOB, HMMED~-
mEX MeCTO Ha XAHHOM EapLepHOM noxe. IIpw onpexeneHuM OpuToEa YumM-
THBaeTCA (opua kKapnrepa B naane. lipm m3oMeTpRUECKOR dopMe Cxema
QunbTpanMM paiMalNbHas, NpK BHTAHYTOH ~ nunockas.

N.0.KauMeHTOBEM /45/ NpeAnaraeTCi MCIONB30BATH HECKOEBKO
CX6M NpOTHOSMpOBAHWA BOACHPHTOKOB B CIyyae: L) NPHEOKOB Ce3Ha-
NOPHHX BOX W3 BCKDHIHHX TOPOA Np¥ IOPM3OHTANBHOM M HAKIOHHOM 38—
N6TaHMMK BOZOYNIOpa; 2) NPUTOKOB U3 GIMBKO pACNONOREHHOM pEKH;

3) NpMTOKOB HANOPHHX BOZA, BCKPHBEGMHX ZHOM Kaphepa; 4) NpUTOKOB
[OZ3EMRHX BOZ, BCKDHBAEMHX MO BCEMY NepUMETDY kapbepa; M Zp.
CXEMH,

OT¥ paCUETHH® CXOMH Hé YYMTHBADT JMBHOBHX BOX, OTBOAUMHX OT
TpaH#l, Kaphbepa HArOpHHMH KaHABAMM, & TaKXe ATMOCPEPHHX OCAZKOB,
BHIAZAANLKX HENOCPEACTBOHHO Ha NAOMAAXM Kaphepa.

Jina nporsosa BOZONPUTOKOB K KaphepaM pasiuyamT MPATOKR U3
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NOBEPXHOCTHHX BOZOEMOB MJH BOZOTOKOB B pe3yibrare (QMIBTpAIMM
BOZH N0 aJNNBMAJLHHEM OTJIOXKEHHAM. [lpy 3TOM YUKTHBAETCA BpEMA
CYyUECTBOBAHUA APEHHPYRIMX BHDPACOTOK: APEHMDYMILME BHDPACOTKH
nepuozRa CTPOMTENECTBA ABIAANTCA HECOBEPUEHHHMM, & NEPUOZA
9KCNJyaTauuu - COBEDUEHHHMM ZpeHaMu, [ipy BHOOpe CXeMH npex-
pacyeTa BO3MOXHOI'O MPHTOKA BOAM HEOOXOZMMO YUMTHBATDL TAKEE
PesKo oTiMyapmuecs APyl OT Apyra noxasarend QUIBTpaUUM NMOKPOB-
HHX, YrieBMemanuuX INOpoA K yris.

[IlpaBuAbHER NPOrHO3 BOXONPUTOKOB ONpEeZENAECTCH TeM, 4YT0
BHOpaHHOE HACOCHO-CHUNIOBOE XO3AWCTBO B COCTORHUM OJHOBpEMEH—
HO OTK8YaTh MAaKCHMANBHHE NPUTOKK MOX3EMHHX H AaTMOC(epHHX

BOX.

Tauzporeosoruueckas KiaacCUQuUKAUMA KaphbepHHX

noJiei

B ocHOoBy xnaccuduxanum KapbepHHX fojeidl no OGBOAHEHHOCTH
NOJOXEKH, M0 ZaHEHM CHpoBaTKOo M.B. /93/, cnexyomue 4eTHpe
TODHOTMAPOTEONOrMYECKUX NOK83aTeNA:  [) KO3(duumeHT BOZO-
OOMIBHOCTH, 2) cyumapHuit mpuTOK B Kapsep, 3) KoadduluueHT
¢unbTpauMu OCHOBHOTO BOAOHOCHOT'O TOpU3OHTA, 4) yHEeNbHHi
npurok. KpadduuueHT BOZCOOHABHOCTH HE XEET MOJHOI'0 MpeicTaBie—
HUA 00 MCTMHHO! OCBOZHEHHOCTH KapbepHOro noisd. OH Gonpue
OTpaxaeTr 3KOHOMMKY Da3pasOTKM YIas.

[lo o6memy BOZONDUTOKY M MO KO3PPULUAEHTY BOZOOGUABEOC—
TH MOXHO CYZMTHP O CTENEHH OCBOZHOHHOCTM KaphepHOTO NONA
( Tadnuus 8 ).
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Ta6muua 8.

Kapsopu Ocunt sono- | Koagpuens
__M°/uac M, M /T

BanaxoBcruit, KoMG."AneKcaHZpuayTous" 200- 350 2,6
Kyueprayckui#t, xomd."Bamkupyroas" 500 1,5
Borocnosckuit, Tp."BaxpyueByroas" I500 1,0
Hazaposckult, xomd."KpacHofapckyroas" 800 1,0
Cemenoscko-T'onoBckuil,

KOMG, "AZIeKCaHAPURAYTOAB" 340 0,8
Aurpesckuit, xous."YsGexyroas" 360 xo 0,9
Wpuwa-Fopoausckuit, "KpacHoApcKyroxs" 400 0,5
Raprepn TpecTa "YepeMMoBYTONB" zo 200 xo 0,5
Yraepaspes NI, Tp."HpTHEYTONB" 160 0,3
Yraepaspes k2, Tp."HpTHOYyroOAB" 30 0,05

Kosdduuuesr Punbrpany¥ OCHOBHOIO OCBOAHADMEIO TOPH3OHTA AaeT
NpeACTaBNOHHe O I'MAPOAMHAMMUHCKEX BO3MOXHOCTAX BCKDHBAEMOT'O I'Op-
HLMM BHDaCOTRaMM IecJOTHYecKoro paspe3a. OCHOBHUM OOBOZHSIONUM
TOPDU3OHTOM CUYMTAETCA TAaKOM I'CpU3OHT, KOTODHYA oCecrneyuBaeT CBHIE
70% nprroxa B oCmeM Oanasce OGBOAHEHHOCTZ Kaphepa.

HeuGonee npaBUNBHOE NMpeXCTEBACHNE OC OOBOAHEHHOCTM BCHDHTHX
TIOPOZ XaWT yAGNBHHE MPUTOKM. JTOT NOKasarelsb Xapakrepu3yercd MNpu-

TOKOM B M%/48C, OTHECEHHHM K [ G

OCHAXOHHOA NMOBEPXHOCTM MM
1 myu (xM) QpoHTA PAGOT EAM KOHTYDS BHCAUNBARUA.

Ins HamOonee NMOAHOR xapaKTepuCTHKM CTENEHU OGBOAHEHHOCTH
KAPBEPHHX ToJell HeOOXOAMMO WCNOJNb30BaTh HECKONBKO fOKa3arened

(ra6x.9), npexaoxeunnx M.B.Cuposarko /93/.
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Ta6anua S.

Creneds OOGBOZHEHHOCTH Monel

Topno-ruzporeoxorn-

cnado 00—
YecKue NOoKazaren BECHMA 00406GBOAHEH— ygepenuo BOJHEHHHE
OGBOZHEH-| K IPAKTH~
BOZHEHHHE HHE HHe YeCRE He-
OCBOZHEH o
Hoa@@uungﬂm BOZOOGUIB—
HOCTH, M°/T CBHUIE 25 25~8 8-3 ueHee 3

CyMMapHHe npnmogy K Ka-
BEpPHOMY HoJio M°/4ac CBHIE
Ha. HOpROJ MOMIORo. pas— 000 [L000-300 | 300-100 | wenee I00
BOPOTA TOpPHHEX padowg

Koagduuuenr ¢uabTpaumu

OCHOBHOT'O OGBOJHAKNWETO _

TODM3OHTA, M/CYTKH ceume 100} 100-5 5-0,05 uenee 0,05
ynegznge npuToXKM, J/v¥ac
Ha I M% ooHaxeHHO# noOBEp
XHOCTA TOpHHX BHD&GOTOK [CBHEmE 4 4-0,4 | 0,4-0,05| uenee 0,05
B NEPUOZ IKCNAyaTaluuu

B 0CHOBY Zpyrux KiacCuPHKaLui NOJOXEHH JUTONOTUYECKHUE TUIH
nopox Mecropoxzaenusa, /65/, Te0IAOro- TI'MAPOT'EONOTHYECKHE Haxro-
pu /45/ w 7.1,

CnocoOH ocyueHus x

OcHOBHO! LEeJBbl OCYWEHHS ABIAETCA O0eCHEYeHMe HODMAJBHHX YCIO=
BMl /19 BeneuNs BCKDHUHHX M JOONYHHX pador. KpoMe TOrO OCymeHHe
uMeeT LEJNbl0 YMEHBWMTH BAGXHOCTH YIJf, YTO OCOOEHHO HEOOXOZUMO ZJf
€ro oUoraueHus W OpUKEeTHMPOBAHMA.

Tlloz “cnocoGoM OCymeHWs" NMOHMMAETCA cucTeMa (CXéMa) W CpeAcTBa
ocyueHMs (ZpeHama).

Cucrema ocCcyweHHUS XapaKTepU3yeTci NpUHILIAAND~

X llpuuevanne. Jleransras paspaGorka u 0GOCHOBaHmE BHGOPA CMOCOGOB
OCyueHMsl npuBejeHH B cnenualnbHux pacorax II.I.Kiuuer-
ToBa /45/, BHUMW, /65/ u Ap.



HOH CXeMOlf OCYWEHM§, TMIIOM, DACHONOXEHMEM ¥ PEMUMOM DACOTH ZpeHax-
HHX BHPAOOTOK M  ycTpoiiCTB . BHOOpD CHCTEMH OCYWEHMA KapbepHOTO
[oNA pemgeTcs OOHYHO NPOEKTHEMU ¥ HaYYHO-MCCIAEAOBATEABCKMMM Opra-
HU3anuAMY HA OCHOBE DKOHOMMYECKOIO aHANu3a Pa3HHX BAPUUHTOB OCYy-—
ueHusi, OGOCHOBAHHHX pacueTaMmu (QuAbTpaLuu, yCTOHuMBOCTH OOPTOB, BO-
JIOCHAOXEeHHA ¥ T.X.

Bce cucTeMH OCYWeHWS MOXHO OGBEAWHUTD B Zbe TPYMNHY OTKPHTHI
n TAYOMHHHA ZApeHax,

OTKpHTHH ZpeHax OCYyLECTBAHRETCA C NOMOWBIO OT-
KPHTHX ¥ 38KDHTHX KaHaB (ZpeH) ANA OCYWEHMS OZHOI'O HEINyOOKO 3a-
JETANUETO MAM MOJHOCTHH BCKPHTOIO KapbepOM BOZOHOCHOTO I'OpU3ONTA,
2 TaKKg, €CJ¥ BOLOHOCHHA TOpM3OHT 3ajieraeT HENOCPEACTBEHHO [OZ
pa3pafaTHBaeMuM nJacToM. HauGonbumih 3@rext npuMeHeHuAa OTKPHTOTO
JIpeHaxa IONYy4aeTCs NP ZAPEHMPOBAHMM HAKJIOHHHX BOZOHOCHHX TODU30OH-
TOB ¥ NpU HaJMUMM BO3MOXKHOCTH CAMOTEYHOI'0 OTBOAA BOZ 3a Rpejens
KapbEPHOTO MOJii. BO3MOXHOCTM OTKPHTOI'O APEHUMPOBAHMS YMEHBWAWTCA
B YCNOBMIX XOJOIHQH (Hmme—ZOo),npunommmwenbﬂou 3UMH.

llpeHaxsHe KaHaBu (TpaHWeu) NMPOXOLAT OCHYHO NApaNNeAbHO GOPTY
HA DACCTOAHMM XIDYI' OT JpYyra,pDaBHOM MUMPWHE 38XOIKM S5KCKABATOpA
(NpOZONBHHE KAHABH) M COEAMHANTCH MEXAY COGON MONEpeyHHMU KaHaBa-
uu (pnc.I0). OTw KaHaBH, BaCHNAHHHE TpDaABYMEM, BMOCNELCTBHU WUCHONB-

3YDTCA IJA ZpeHaxXa BHYTPEHHHX OTBANOB,

llo monoxeHu B nJiaHe M O HA3HAUEHUD BHAEJNANTCA KOHTYPHHE,
3arpaaMTesbHHe M CUCTEMATHYECKUE JpeHH. [lepBhe ABa Tula ABIANTCA
MOCTOAHHO AEACTBYOWWMA APEHAXHHMM BHPAGOTKAMU, DACHOJOKEHHHMU MO
EoHTYpY (mepuMeTpy) KApBEPHOT'O MONS WJM 1O OXHOMY M3 HanpaBieHu#
C LeJBY OPpaXieHWs U NEpPeXBAaTd IPDYHTOBHX BOL HA NMYTH K KAphepy.
CucremaTnueckue ZpeHs o0pasyoT CETh KuHaB, MOCTOSHHO MPOXOAnWMHX HA
yCcTynax no sepe npoxBuXeHus Gopra.

'nyoOuMHHHUE JZpeHaH OCyUeCTBIAETCA C NMOMOWBD
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Pec.ll., Ocymenye TODHBCHTAILHNMY CHBANMHEMY NJacTOB yrad (&) K Haj~
VIOARHMY TecKoR (6).
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CKBARWH, NOX3eMHHX T'ODHHX BHPAGOTOK M (UIBTPOB ANA OCYWEHMA IXy-
GOKC S8AEramiuX BOZOHOCHHX TODU3OHTOB M LIS OCYWEHHR CKANBHHX
TPERMHOBATHX OOPOA.

CxBaxusy 10 CBOSNY B8SHAUCHED M OCODYZOBAHHD MOIYT OHTH BO-
ZONOHUXANMMMY, BOXONOIIAMADMMMYM ¥ CBMOU3IMBANUMMUCS.

BojonoHuxamine CKBaXWHH [eJeCO0GPA3HO NpPOXOAUTH AJAA CpaBHU—
TeIBHO ZAMTENBHOH OTKauku BOZN u3 I-2% TOpPM3OHTOB, 3aJleramilnXx
Ha Tayouke 70 100-i50 M npu xoaiuuueHTe (MAbTpauuu Goxee 3~5
M/cyr. Ipr fuanpTpauuy I-2 M/CYTKM Takue CKBaXWHH MCIONB3YRTCH
AN CHMXEHMS HAMoOpOB.

pPexTHBHOCTS APEHAXA NOBHMAETCH NDH NpUMEHEHHMM BHCOKOHANODP—
HHX PAYOMHHWX HACOCOB M NpPHM YBEJMUEHHM AuMameTpa BOLOLPUEMHOM
YacTH CKBaXWHH,

[lo monoXEeENMH OTHOCMTENBHO Kaphepa M NO HA3HAYEHUD BOZOMOHM-
3NTENBHHE CKBAXWHH, KAK ¥ OTKDHTHE ApEHH, Pa3ZEeifilNTCA HA HKOHTYp-
HHE, MWHE/iHhe 3arpafuTel]bHHE M cHCTeMaTHyeckKue. KoxauyecTBO U
B38UMHOE DACIONOREHUME CHBAMUH onpexexsiercsl QUAbTDALUMOHHHMN pac-
YeTaM¥, YUMTHBAOUKMMM ZAHHHE ONHTHHX OTKaueK. BOZOMOHMBUTEABHHE
CKBA¥MHE OTHOCHTEJNHHO padoyero 0opra AOJNKHH HAaXOAUTCA HA PaccTOof-
HUU He Oiuxe 5-r0ZO0BOI'O €I'0 [IPOABUXEHMUA.

[nsi ApeHMpOBAHMA HAAYTOJBHHX NOPOZ M CHATUA HEHODPOB HEBCKpH-
THX KapPBEDOM HANODHHX BOZA NOAYI'OJBHHX PODUBOHTOE IIPUMEHANTCH
norjanamnine ¥ caMon3inBaynecss CKBAXKUHH.

IpeHUpoOBaHME HAAYTONBHHX NMOpPOA, YIAA M BOJOHOCHHX 30H B
TPERVHOBATHX CHKaJBHHX NOPOZAX MOKHO OCYWECTBUTH T'OPM3OHTANBHHMY
CxpamuHamu (puc.il). JMIMHA CKBaXuH paBHa XBOWHOW WMpMHE B3AXOIKH,
YKAOH XOJXeH ofecneyuBaTh CKOPOCTE BoAHM Conee 0,3 M/cek. Kpome
TOPU3OHTANBHHX CHBAKMH M3 Kapbepa NpOXOAATCA WLTOABHEOODABHHE
BHPAGOTKHM. I'OpM3OHTANBHHE ApEeHaKHNe BHPACOTKM HauOolnee Lelecoos-

pasHH Np¥ OCymMEERM OCUBOAHEHHHX YLOJLHHX NJacTOB, OTPAGATHRAEMBX
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o 0eCTPAHCNOPTHO! CUCTeMe, KOTxa OTKDHTHA IpeHax He NPUMEHWM,

Mon3emHlMy IOPHHMUY BHDAOOTKaMM LieleCcO0CpasHEee ZPEeHMPOBATH Iy~
Goxo sajeravuue (Gonee 100-I50 M) BOZOHOCHHE TOPU3OHTH. [[0Z3EM~
HEY ZIpEHAX WTDPEKaMM C MCHONB30BAHMEM DPA3JIMYHOTO TuNA QUABTPOB M
KOJIOZUEB MMEET NPEUMYWLECTBA Nepes CKBAXMHAMM M NP MEHBUWEN TIyou-
HEe 3aleraHns BOZOHOCHOI'O TOPU3VHTA Npu NJAOX0d ¢unbTpapguu, a Tax-
e npu HAZMYMM NOBEPXHOCTHHX BOZOEMOB, NUTAKWMX TNOAIEMHHE BOZM,
NpU HAKJIOHHOM W KDYTOM 3aJeraumy Hopoxi, B Ciyuyae HEOGXOZMMOCTH
LeHTpaAu3anum BOZOOTANBA, YTO CTAHOBUTCA HEOGXOZMMHM HpM GOJbROIM
TJVONHE Pa3paCOTHM W MpU HaIMYMK HECKOJNBKMX BOZOHOCHHX I'OPUBOHTOB.

CTBOJIH ¥ OKOJNOCTBOJIbHNE BHDAGOTKM APEHAXHHX WAXT 38KNAAHBANT—
Cfi B MECT8X MOHMXEHMA NJIACTA CO OTOPOHH DAGOYRIO U Hepasouero
6opra CPOKOM DaCOTH He MeHee 5 ner. CO CTOpPOHH pasoyero Gopra
CTBOJH 3aKA&AHBADTCA Yale Np¥ TOPU3OHTAABAOM 3aJIETaHMM NJjacta
yrag.

lipeHaXHHE NTPEKH NPOXOAATCA C YKNOHOM K BOJOCOGODHMKY MO
BO3BMOKHOCTH [0 MOYBE ApEeHKPYEMOTo njacra. B nuaHe OHM pacrmoiaramt—
cA nox yraoM x padoyemy Gopry uepes L50-200 m zpyr or zpyra c yue-
TOM TMACOMETDUM MOJOWEH NJACTa.

Insi oCyuweHMs yrifi M CHATUA HAIOPOB BOZ NOAYTOABHOr'O TOPU30H-
T4 K3 LTPEKOB NPOXOAATCA NOHA3HTENBHHE KONOAUH HaM (EAbTPH.(Ko-
JOZON YacTO MCNONB3YHTCA ZAfl cO0pa BOZH W3 APEHAXHHX KaHAB. )
PaccroaHne MexZy KONOZLAMM M (UIBTpDaMH, B CpeiHeM paBHoe I100-
15C M, COKpaWwaeTCs B yyacTKaX MOBMREHUS NOZOWBH YTOABHOTO NJjacra.

lina ocyweHus NOPOZ, JNEXaUuX BHUE WTDPEKa, NPUMEHANTCH CKBO3—
HHe uan 3a80MBHHE (QUABTDH, CETH KOTODNX ONpeRensfercsa I'MZporeono-
TUYECKUMU OCOGEHHOCTAMY OCYWAEMHX NMopoZ. PaccTonHMe Mexzy 3a0uB—
HHMU (MABTDAMM OCHYHO paBio L0-30 M, B Mecrax NJIOXOH NpoHMLAEMOC-
M - 2-3 u. CKBO3HHE QUIBTDH NPOXOAHTCH OCWYAO B TOM CJAYyYae, €C~
JIi BOZOHOCHHE T'OPM3OHTH DPUCMOJOXEHH BHWE APEHAXHHX WTPEKOB HA
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I5 u Gonee M, KOTZ& NpUMEHEHHE 3aCMBHHX (QuiIbTPOB 3aTPYyAHEHO.
lpuMep  NOZA3EMHON CXEMH OCYWEHUA u300paxeH Ha puc..z.

B KauecTBE BCINOMOI&TEABHOI'0 CPEACTBA ApeHawa KuDBEPHHX Ioxel
MOKHO UCIONB3IOLATH MTAO-GUABTPH, Tuna [IBY, WY u zp. Arao-¢uiasr-
pHl yage BCEIO HCMONB3YWTCA AJNA OHCTPOPO OCYWEHMA CUABHO 00BOZ-
HEHHHX YYaCTKOB 20 TaAyouHn LO-15 M.

liisi mpeHaxa CYTAMHKOB MpKU KO3QdnuMeHTe (uAbTpaluyM MeHee L
M/CYTHM NPUMEHAETCS 3NeKTpoocyuenue (3JE€KTpoocMoC). B pesyasTa-
T€& CO3ZAHUA DIEKTPUYECKOTO NOJA NPOMCXOANT NMEpeMelienne BOAH OT
NOJIOKUTENBHHX K OTpUllaTe/bHHM 3NEKTPOL&M, B KAueCTBE KOTOPHX
HCNOAB3YWTGA MINO-QUABTDH, NPUCOEZUHEHHHE K MCTOUHUXY NOCTOAHHOIO
TOKa.

Jlis ApeHMpoBaHus IyOOKUX KaphepoB pexoMeHAyeTcs /65/ cers
UTONBHEOOPA3HNX BHPAOOTOK ¥ HAKJNOHHHE CTBOJH NPOXOAUTH M3 Kapbe—
pa.

[ipn ocyweHus KapbepHHX Noleli, OCOGEHHO B CTAAMK CTPOMTEJLCT—
Ba NpUMEHAETCH KOMOMHALMA OTKDHTOIO M TIYOMHHOIO ADEHBXA.

OcyueRde OTB8JIOB 3aKIKYAETCA B OTBOAE BOZ U3 NOAOMBH Kapeepa

U 43 OCHOBAHMA OTBala.

BOZOHOCHHE NOAYIOJBHHE IOPOZN OCYWAKWTCSA CUCTEMO! OTKPHTEE
W 3aKpHTHX ApPEH, KONOZLEB ¥ CKBaxMH (CM.puc..0). KawaBw ¥ CETH
KOJOZALEB NPOXOAATCA NapaliielbHO (pPOHPY YCTyHA WAM OTBaNA uYepes
KaXAyln 3aXO0AKYy C YKJIOHOM B CTODOHY BOZOCOOpHMKa. KaHaBH MPOBOAAT—
Cfl MHOTZA NOJ YyrioM K GOPTY, OCOGEHHO B Cly4ae HEOOXOAUMOCTH
1IpOPEe3KM LEeAMKA yrif, OCTUABIAEMOT'0 MEeXAYy 3aXOZKamu, a TakEe IJfA
0TBOJA BOZ W3 NOHMKEHHWX YYACTKOB. HanmopHhe MOZAYI'OJNbHEE BOAH
APEeHUDYWNTCH TaK®ke NyTeM IAYOMHHOIO ApeHaxa IOpHEMW BHpPaOOTKaMu
WM CKBAKWHAMU, NMPOCYPEHHHMU C PadouuX NIOW3ZOK yCTynoB, HAMPU~
MEp, B Cly4Yae NOZABAJKA YTOABLUOI'O YCTYNa OTBAJUM.

34KDHTHE IpEHN APENMDYNT HUAHOWL YBCTE BHYTPEHHUX OTBAIOB.
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BepxHult 2 Kapeepq

YONOBHBIE 060 3HAYEHRS

~— OpENEHAXHbIE CKOQKUHI,
T wWITDERU U KOMEDD! 08 GYpeEHus JoeHaXHbIX
bocemarougux cxbaxud.

Puc.12. Cxema NOA3EMHOTO Croco6a OCYMEHAs HA JKuOACTy3CKOM
Kapbepe: a - NNaH; ¢ — BepPTUKaJBHHA paspes.



JIpesERDOBAHKD OTBAJA CHOCOGCTBYET CeJeKTMBHAA er0 OTCHMKA, KOr=
Xa B OCHOBAHNE OTBAAA OTCHNADTCA NecuaHHe WAR APOGAEHHHE CKajibHHE
nopoas. CioceBas OTCHIIKE CAA00- ¥ MHTEHCUBHO (QUABTDYOUMXCA MODPOX

B TeNO OTBaia, CHOCOGCTYET €ro ZApeHuposanuw. [as arux uejel coa-
J80TCH MCKYCCTBEHHHE BJOWM M3 WEOHA Wik YKABZHB4WTCH ApEHaXHHE
TpyOH. B aBapuifHuX cayd4asX B oTBaJiaX NPOXOAATCA APEHaRHHE BHpa-
0OTHK.

O0r3B0x 1 O BEPXHOCTHHX B O & , CTEKamunXx X

Kephepy CO CKIOHOB, OCYHECTBAAETCA MPOXORKOM HATOPHHX KaHaB W 00—
BanoBroll Kapsepa, ¢ yyeToM cauoTeKa BOZ 2a ero npejeid. Armocgep-
HHE OcazKu, Bunajapmue B Ipelelax Kapkepa, & TaKXe BOJH, BHCa-
4uBapIMec M3 OTKOCOB, OTBOASTCS CUCTEMO! MOBEDXHOCTHOrO APEHAKA.
[loBepXHOCTHHE BOZOEMH M NOCTOSHHME BOZOTOKM OTBOAATCA HO HO-
BHM DYCAaM ¥ BOZOOTBOZHHM KaHan&M. WHOUABTpAUMA M3 HOBOT'O pyciaa
yCTpaHAETCA NyTEeM eT0 M30JAUMUM GETOHHBMM IIJIMTAMH,33UJIOBKOH U T.Z.

CpencTBAaM#u JApeHaxXa SBIANTCA HACOCHOE XO3fii~

CTBO, TOpHHE BHPAOOTKK I'UAPOTE€OJIOrMYECKOI'0 HA3HAYEHMA M UX 000~
PyZOBaHME B pa3NUYHHE NPACHOCOONEHUA.

JpeHa® yame BCEr'o OCYLECTBAAEGTCH C [MOMOLBI0 DPA3JAMUHOTO TURA
CKBakuH. KOHCTPYKLUMA CKBAKMH 38BMCHT OT THIPOTEOJIOTHYECKUX YyCJIO—~
BUil, OCOGEHHOCTEH BMELAWWUX MOpOJ, TAYOMHH, JAMaMeTpa B YTJa HAK-
noHa OypeHHs ¥ T.Z. CKBaguMHH OWBAWT OeCUIBTDPOBHE U C QUIABTpaMu;
nepBHe NPUMEHANTCA B KPPNKUX nopoZax (M3BECTHAKAX, NECYAHMKAX),
TZe NOPOAN CTEHOK HE ONJHBuWT, HE OGBAJIMBANTCH.

Bozononuxanuue (BoLZ03aCOpHHE) CKBAXMHH CAYXAT ZAJH OTKAUKA
BOZH 43 BOAOHOCHHX I'OPU30HTOB HA MNOBEDXHOCTH C NOMONEBW I'ZyGMHHHX
HacocoB. HauGonee pacnpoCTpaHEeHHHWI HauyaJbHHA AuaMeTp CxkBaXuy -
14-20 . B kayecTBO (MABTPOR MCHONB3YNTCA OTPE3KH nep{OpupoBaH=-
HHX TPyO, KapKacHHe, NPOBOJNOYHO-KADKACHHe M Ipyrue Tuni (UABTPOB

np# olumeli cxBaxuusocTH 25-30%. 57



Bozonoraonanuse CKBaXUHH CIYXAT AJA NOTJIOLEHUS BOAH W3 BOZO-
HOCHHX [IODPOA M CIOYCKa ¥X B HUXHME 0016€ BOLOMPOHULAEMHE MNIACTH.
OMABTPH YCTAHABAMBAWTCA KaK B OCYUAEMNX,TaK ¥ B NMOTJOLAEMHX IIlac-
Tax.

Bomoorzaua mopoz yBeNMYMBAaeTCA, €CIM B CKBAXWHE CO3AATH BAKYYM
Jasl 4ero TpedyeTcs ZONOJHATENbHOE OGOpYZOBAHME (CANBHMKM, BAKyyM-
H3COCH W T.7Z.).

Crenendb ocyueHMA ¥ 3QPEKTMBHOCTD pAaCOTH CKBAKMHH OIEHABAETCH
C IOMOlBY HACHWZEHUR B CHEeUUaNbHHX HAONNASTENBHHX CKBAXMHAX (uC-
Nonb3yeMHe NMPUGOPH ¥ 0GOpYZOBaHMe Onucand B Ta.Y¥1).

JlpeHaxHHe mypdH M KOJOZUN KpPEMATCA CPYyOOBHM Kpennenued. Kojom-
UH NMPOXOXATCA HA T'AYyOMHY, B CpejHeM, 70 3-5 M; riyGxe NPOXOZATCH
TPYOUATHE KOJNOZUH M CKBaXMHH ZAuaMerpoM I50-250 mm. B xomoguax u
wypdax yCTaHABAMBARTCH HACOCH.

B xavecTse 3a0MBHHX (UIBTPOB MCIOABSYMTCH OTPE3KM XEJNE3HHX
TOHKOCTEHHHNX TpPYO AuameTpoM 25-63 MM ¥ ZawHod, B cpexHed, 1,5 M.
Ina MATKMX NOpPOX, Hampumep, Ha OyPOYT'OJNBHHX KapbepaxXx YKpaWHH, NpH-
MEHANTCA M3TOTOBIEHHHE H3 NI8HOK JAEPEBAHHHE KapKAcCHHEe QMABLTpH. Sf-
$eXTMBHOCTH PAGOTH 3a8CMBHHX QUABTPOB yBENMUYMBAETCH NpM YCTBHOBKE
BaKyyM~QuABTPOB M 8IPUPYLUUX CKBAXUH(O MX OGOPYZOBaHUM CM/B534/89/)

CxBO3HHE (MIBTDH, NpeACTAaBIALLUE COOOH CKBAXKMHH, NPOOYypEHHHE
C NOBEDXHOCTH X0 NOZ3EMHHX ADEHAXHHX BHPaGOTOK, OCODYAYMOTCH pa3—
NMYHEMM (UABTDAMM, HanpUMep, OTpE3KaMu nepopupOBaHHHX TDPYO, Aua-
MeTpoM 76-.02 wM. OuABTPH yCTAHABAMBANTCH HA yyacTKaX Mepeceyerus
BOZOHOCHNX I'OpU30HEOB. Ecin OGBOAHEHHHE NOPOZH IPEACTABAEHH MEIKO#
3ePHUCTHMM NECKaMM, TO NPUMEHAETCHA IpaBHiiHAA OOCHIKE QUIBTDPOB.

B BHPa0OTKE BHXOZHOE OTBEPCTHE (MABTPA OCOPYAYETCH CHELMANBHHEM
CAJIBHUKOM; HA IIOBEDXHOCTM - KpHuKO# (nmozpoCHee CM./45/).

[Ipy zpeHaxe UCNONAB3YNTCA APTE3UAHCKUE,TYDOWHHHE ,BUHTOBHE,
UEeHTPOOEKHNE, MNOTPYKeHue, WTAHIOBHE M ADYyIMe TUNH HACOCOB. BHOOD
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Hacoca onpeAensieTcs AEGMTOM W BHCOTOY MOEbeEMa BOAH, AMAMETDOM

CHBAXMHHN ¥ T.X.

§ 3. VHXeHEeDPHO-TeOJOTHYECKME YCAOBUH

YCTORUMBOCTD N AOCHBAEMOCTH MOPOJ KAaK OIHU M3 OCHOBHHX Xapak-
TEPUCTUK NHEEHEDHO~T'ECJOTMUYECKUX YCIOEUN 3aBUCAT OT CIBZYiOWUX
OCHOBHHX ()8KTOpOB: COCTaBA M CTPOEHUS NOPOA ¥ MaccuBa, UX (JUBUMKO-
MEX8HUYECKUX W I'ODHO-TEXHOAOTMYECKUX CBOUCTB U PUZPOTEONOTHYEC—
Kux ycaomuit, MnxeHnepno-reonoruyeckue yCcJOBUH paspaCoOTHUW B pasHoi
CTENneHu 3aBUCAT OT I'€OTpaduYECKUX YCHOBKA M HEKOTODHX (u3uxKo-reo—
JOTHYECKUX fBNeHWH (OnoysHe#d CKIOHOB, CENEBHX ¥ CHEXHWX NMOTOKOB
noT.L).

PU3NKO-TEOJOTHYECKMEe fABJEHUA., OnoasH¥ eCTECTBEHHHX CKJIOHOB

HaNO0Nee XapaKTEPHH AJA [1EPEeCEUYEHHOTO peaseda ropucTOd MECTHOCTH
npy OAATONPUATHHX KAMMATHYECKMX # TeO0JOTMYECKMX YCAOBMAX., Hampu-
MED, OMNOCJ38HMD CNOCOGCTBYET HajuMuyMe CPEfM DHXIHX NOpOA MOBEpXHOC-
refl 1 cnoeB BOAOYNOpa, NPEACTABIEHHHWX TAMHaMM WM IOBEDPXHOCTHMH
ZpeBHMX onos3Helt. I'opHHe paGoTH (TAYOOKME TpPAaHWEM, B3DHBH) K
CKONAECHUA BOJAH CNOCOOGCTBYWT ONOJN3aHKD. [105TOMY [pu BHOODE I'DaHMIL
KapbepHOTO IIOAAl W MECTa 38JOXEHMA IIYyOOKUX KanuTaJbHHX TpaHiliel
HEOOXOZMMO YYMUTHBATE OTDULATEIBHOE BAVAHUE YKA3AHHHX [1pHPORHHX
PU3MKO-re0norRdeCKuX siBREHMHA.

KapmaTiuecKue ycnoBusi_ palioHa pa3paCoTKM onpexelsawnTCH, B OC—

HOBHOM, KOJMYECTBOM M X8pPAKTEDOM ATMOC{EDHHX OC3AKOB M WX pac-
NpeieicHHEM B TEYEHWE Iofa, TEMNEpaATYpPHHM [ERUMON BO3AYXA ¥ TI'DYH-
T4, NPOJOIXMTECABHOCTHN 3UMHEIrO Nepuoza ¥ T.X. HIMhaTHUYECKUE yc-
JIOBMA CKA3HBAMTCA HE TOJBKO HA YCJOBUAX BEJEHWA TOPDHHX M JpeHax-—
HHX padoT, HO B CBfI34 C BHUBETPUBAHKEM MU3MEHAKNT YCTOHUUYMBOCTE M
ZDCHBAEMOCTh NOPOZ.

[loaTomy zAns Haudonee DaUMOHaNBHOM OpraHM3auuM TEXHOJOTHYEC—
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KOTO pexnMa SKCKABATOPHHX DPAGOT M DPA3PAGOTKM COOTBETCTBYLUMX MEpO—
NpUATHHA, OT IeoNora K8pbepE TPeOyOTCA AAHHHE O METEOpPOTHYECKEHX
YCIOBHAX M BOBMOEHHX (M3MKO-TEONOTMYECKMX SIBACHMSX. OTH AAHHWE
HEOOXOZuMH AJIfl AQHANM3A NPUUUH BOBHMKHOBEHMF zefopumaumit M NOBUmEH—
HOT'O BOZONPHTOKA, & TAKKE AJA MX NPOUHO3MPOBAHAS B DA3AMYEOE Bpe—
Mg roja. HepeZko 3T¥ Z8HHHE MOAYYAHT NYTEM NPOBEASHHS CEMOCTOH-

TEeNBHHX CHeuWanbhux HaGnwzenu#t (cu.rn.ly).

VHXeHEDHO-T€0NOTUUECKIAE XAPAKTEPUCTHUKH nopoa

b usmMKO-—MEeXxXaHUMUYECECKYE cBO#CcTBAa no-

POA 3aBMCAT OT XapaKTepd BHYTDU- W MEX3EDHOBHX CBfizeidl, KOTOpHE
B o0LeM BUZAE ONpeZenflnT VHEGHEDHO-TEeO0JOTMYECKud THI NOPOX:

1) pHxune - mpejcTaBACHH MNDOCTHMY MEXAHWYESCKUMM CMECAMHM He—
CBA3AHHNX MEXZY COCOH 3epeH M yacTuil (Iecox, I'paBuil M T.H,);

2) CEA38HHHWE =3T0, Ka8K NpaBulo, TIMHACTHE MHOPOAN C BOJHO-
KOJJIOMZHHMU CBOWHCTEBANMM } CBA3AMM MEHAY MACTHLAMY

3) TBepzne (CralbHHe) — MOPOAW C NMPOYHOt ynpyroii CBA3BY uex~
Iy vuacTiLaMu.

[lopoau BCEx THNCE XapaAKTEPUIYHTCA DABNUYHEMMA (UBUKO-MEX8HH—
YECKUMI M BOAHO-(U3WYECHAMK CBOMCTBAMY, OLEHUBSEMHMM COOTBETPCT-
BYWULHUMM NTOK&38TCAAMM .

K ¢umeuuec xnM cBolicTBGM OTHOCATCA NJOTHOCTHHE,
SNEKTPOMATHHTHHE, PAJUOAKTHBHHE M ADYI'ME CBOMCTBA NOPOX.

B npaxTiueckoli ZBATENBHOCTH IeOAOTY KaLbEpPE NPUXOXUTCHA
UMETH AEJN0 C ((M3MUECKHMMM CBONCTLEMEA NOLOK, XAPAKTEPUSYEMHMU Clle=
AYOLMNY napameTpamu (IOKa3aTeqnsAMH).

JHBABHHA Bec (¥, ) ~ BEC &MHULH OOBEMA TBepAOH (a3nu (cxe-
ZeT&) CyXO# TOPHOH nopoXb. YAGUBHHA BEC MOPOJW 38BUCHT, B NEp-

By O4Y€peab, OT MMHEDPANBHOIO COCTABA NOLUACOOPA3YHUMX YACTHL U
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[eMOET8 R ONpEe/elsAeTCH NUKHOMETPUUECKMM CHOCOCOM.

Topras nopozas KpoMe MEEEDANBHOTO CKENeTa MMEeeT NYCTOTH C
ra30M RIE XHAKOCTHD.

OGnemunt Bec { ¥ ) - Ha3WBaeTCH BEC EGAMHMIN OGBEMA MODPOAB NpPH

©CTECTBECHHOR MOPHCTOOTH ¥ BJIAXHOCTM ¥ ONPEAGAAETCH OTHOHGHHOM
Beca ofpasna K ero o0remy. OULeMHHHE BeC 3aBMCUT OT MHHEDAINBHOTO
B TpPaHyIOMETPHYBCKOTO COCTABA, TUNA LEMEHTAIHA ¥ CTENeHH IUTH(u-
xanuu nopox. Hamdosee xapaxTepHuft OOBeMHHY BeC: XAA 8PIrAXARTOB-
2,0-2,5 rfcu® ; ana amespomuToB-2,0~2,5 T/cM°; ZNA NECYAHHEOB —
2,1-2,7 r/cuM®; nmA M3BECTHAKOB-2,3-2,9 r/ckS.

OGpeMmnlt Bec yrmelt msuenserca or 1,2 r/cM® zms Oypux xo 1,7
r/cu® zns 8HTPALXTOB, [IpM yBeJIMUEHMM 30ABHOCTH yrie#t OGHeMHHHA Bec
#X BO3DACTAGT U IJIA YILIMCTHX NOPOX NPUOHKEGETCA K OCBEMHOMY Be=
Cy BMEWALNUX NOPOX. BenuuuHa OGLEMHHX ¥ YZAGHBHHX BECOB OCHOBEHX
NOpOZ NpHBEZEHH B NpPHIOECHHM .,

HopKCcTOCTE - BT0 CYMMBDHNH 06BeM BCEX HAXOZANMXCH CPOAM MUHE—
paioB ¥ 4acTull NOp, B E€ZMHEMLE OCBEMA HOPOZH. ITOT OTHOCHTEIBHHA
00B68M BCEJ COBOKYNHOCTM NYCTOT HA3HBAaeTCA OOHel#l MOpMCTOCTHO M
xapaKrepusyerca Koadgimuuenrom mopucrocTn (Kn), Koropmit ompeze-
nsercs no gopuyre: K“=I%%l'wo%

Buzenawr addeRTHBEYD NOPUCTOCTH, KOTOpPAA X8DAKTEPH3yeT CO-—
ofnanuuecH MEXAy coOolf, aKTUBHHE AAs NPOHMKHOBSHMA BOAH M rasa
nopH, [l03TOMY 3Ty HODHCTOCTH OCHYHO ONPEAREANT METOZOM HACHIEHUSA.

llo Beanyune oGmel MOpPUCTOCTH MOPOANINOZPa3AEAANTCH HA TPU
rpynnu: 1) nopozu ¢ umswo#f mopecrocTsw, (70 5%); 2) nopoan co
cpeaneit nopucrocesh, (0T 5% mo 20%); 3) nOpoxH ¢ BHCOKO# nopuc—
rocThn (Oonee 20%). lleckm oOwuHO uMepr nopucrocth 30-50%, necya-
HUKM - KHOTAA ZO 25-30%, apruiuMTH -~ MEeHee HopHcTHe. Kapsomat—
RHE IOpOXN, K&K [PpaBHIC, ABALDTCH BH3KO— DEXe, CPEZEEIIODPUCTHMU
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[lo BenuyuHe NOpH ZeRATCA Ha CyOKanuiaNapHHe (AMaMeTp nop
0,2 uM), kanmuanspuse (0,2-0,1 MM) ¥ CBEDXKANMIIADHHE - (MeHee
0,1 MM).

Ilo npoOMCXOXZEHUD NOPH AENATCH Ha NEpPBUYHHE, CHOPMUDOBAHHHE
npu o6pa30BaHUM NMOPOAH, ¥ BTOPUYHHE, BO3HMKAWWME B pe3ynbrare

BTOPUYHHX NPOLECCOB (BHIENAUMBAHAA, NEPEKPUCTAIIM3ALMN M AD.).

T'paHyJOMETpUYECKMii COCTAB XapaKTepU3YETCH NpOLEHTHHM COZEp~
¥aHueM B NOPOZE YacTul PasJMYHOTO pasmepa. HaumMeHOBaHHE OCHOB-
HHX [ODPOJ YTJEHOCHHX TOJW, MpeiCTaBAAKUUX COGOf MEXaHMYECKYD
CMeCh OFTIOMKOB Da3JMYHON KPYMHOCTH, 38BUCUT OT CDEAHMX DA3MEPOB
{paxuuii, cMm.Tadn.22, 21 ra.ll.

CMech NMECYAHO-TIIMHMCTHX YACTUL MOXHO OLEHMBATH MO LKarpaMMe-
TPeyTONBHMKY (CM.Ia.I0).

B NMTONOTME ¥ ZDYTMX OTDACHAX TI'€OJIOTMM MHOTMMM ABTODAMH BH-—
ZelfeTcA QpaKUuH aNeBPUTOBHX YaCTUL, MPOMEXYTOUHAA MEXAY MECKOM
M TauHOM c pa3mepamnm 0,1-0,00L (0,005) MM. A IIMHUCTHMM CYUMTENT-
cAl yacTuUH pasMepoM Menbme 0,000 (0,005) mm.

Teonory kapbépa NpUXOZUTCH MUMETDH LEJO C pe3yAbTATaMH Ieo-
fusnyeCKUX uccaesoBaHunit, NPOBOZMMHX OCHYHO IpM KapoTaxe CKBAKUE
! OCHOBAHHHX HA JNEKTPHUECKUX, AKYCTUUECKMX W ZPYPMX CBOlcTBaX
nopoz.

dnexTpuyYecKue CBOACTBA XApaKTEPU3YNTCHS

1) yReNBHHM BNEKTPUUECKUM CONDOTUBIEHMEM, DABHHM BEIUUMHE,
00paTHOlU Cule TOKa, IDPOXUAALETO Yepe3 EZMHMIY IJIonanM CeyeHHUs
NOpPOAH NPY HANPAXEHHOCTH NOJNS, PABHOM SINMHMLE;

2) OTHOCHTENBHOH AWBAEKTPUUECKON NMpDOHWLAEMOCTEHW, ABIAVLEHCH
KO3(QULUHUEHTOM yYMEHBUEHUH HANDAKEHUA 3JEKTPUYECKOTO MOJNA B MOPOZE.

AxycTuyeckue CBOACTBA XapaKTEpU3YKTCA CKOPOCTBN [POAOABHHX

¥ NMOMEpPeYHHX YNPYyruxX BONH B MACCUBE U B 00pasue, KO3QHGUIKEHTOM
NOTAOMEHUA M AKYCTWUECKMM CONPOTHBIGHUEM.
62



Bozazno-¢us3uuecKnue cpoicrBa Xxaparrepusywrcs
noxasaTeNAMyu BJIAXHOCTH, (UABTpAalMM, HAOYXaHMA M DPASMOKAEMOCTH
(BOZONPOYHOCTH ) NODPOZ.

BraxHocTh (W ) - KOAMYECTBO BCZH, COJEpHANBECHA B MOLOA8X IpH
€CTECTBEHHOM MX 3anelaHuM. EcTecTBeHHAA BIAXHOCTH ONpEAENAETCA KAk
OTHOUEHNE PABHOCTM BECA BJIAXHOTC ¥ BHCYWEHHOT'O APM TEMNEpaType
110° ofpaslia K Becy CYROro odpasja.

OnpezencHne BAAXHOCTM npouapozurTca mo I'OCTy 5179-49,

BojioHaCHUEHNE OLEHMBAETCA KOSQPUUMEHTOM, DABHHM OTHOWEHHMD
€CTEeCTBEHHON BIARXHOCTH NOpPOAN K €€ MOJHOU BIAIOEMKOCTM. Bozoor-
Jada XapaKTEDPU3YeTCH KOJMYECTBOM BOZH, BHTEKaOmesd K3 oGpasua nox
BO3ZeicTBHEM cunl TARECTH. (BOLONPOHMLEEMOCTH - CM,§ 2 BTOdl TaaBH).

Hafyxanue — cnOCOGHOCTE NOpOZ yBEJMUMBATH CBOM OGBEM NpU Ha-
CHIYGHHMM BOAOH. HaGyxaHue OLEHMBAECTCHA OTHOLEHMEM O6BeMa Halyxmei
NOpoAH K NepBOHAaYalbHOMY 00BeMy. CHOCOGHOCTH HOPOZH yMEeHbLaTh
cBO# OOGBeM npyM MCHapeHUM Ha3HWB3eTCA YCAZKOM.

PasmokaemoctTh (pasMArYaeMoCTh )~ yMeHbHEHME NPOYHOCTH HOPOX
NP4 BOZOHACHMEHMUH.

[InacTHYHOCTE — CMOCOOHOCTD M3MEHATH $OpMy 03 DARpHEA CIIION-
HOCTH; HAUMOOJNBE XAPAKTEPHA ANA TAMHMCTHX NOPOZ, K&K HauGojee yyBCT—
BATE/LHHX K BHEMHNM BO3REHCTBHAM, OCOGeHEO K YBIAXHEHWD. 38BHCH-
MOCTH NIACTUYHOCTH IIMHUCTHX MOPOZ OT BASXHOCTH X3DPEKTEPU3YETCA.
npeZenamu NPOYHOCTH. 3HaueHWe BIAXHOCTH (B %), NpM KOTOPHX MO—
POZH NEPeXOZAT WX XPYNKOTD COCTOAHMA B NAACTMUHOE, HA3HBAETCH HNE-
HuM npezedoM nuacruynocTn (W, ) , @ U3 NIACTHYECKOTO COCTORHUA
B TEKyYee - BEDXHMM MpEAENOM NAAcTYHOCTH (W, ).

Yucno nanacruyHoctTy ( @ ) paBHO! P=Wr-Wn -

BeauyuHa noxasareneil naacTYYHOCT¥ 3aBUCHT, Npexje Bcero, OT
MMHEPANbHOT'O cOCTaBa M COCTOAHMA rauH. Hanpumep, Ana BHBeTpROH

rauHE Wy =23, 8%, Wr=83,3%, ©=50,5%; zufi #3BECTKOBOR I'JIMHH Wp =



=13,5%, W, =42,0%, 9=28,5%.
[InacrTuyHOCTH XPYIKHX MOPOX OLEHUBAKT OGHYHO OTHOLEHHEM opou-—
HOCTM HA pacTAXCHHME U CHaEMe.

MexaHuwuecxue CBOJCTBA XapAKTEPHBYDTCH CHOCOO—

HOCTBK MOPOZ CONPOTMBAATHCA ZeODMMDOBAHMD M pa3pyleHHD NOZ BO3-
ZelicTBuEM BHEMHMX MEX8HUYECKMX HATPYy30K. OCHOBHHE MEXaHHYECKUE
cBOlicTBA ONEHMBANTCA NOKA3ATEJNAMM NPOYHOCTH M ASGHOPMUpYSMOCTH,
XapaKTepU3youuMA CBA3D MEXZY HaNpPARGHUSAMM M, COOTBETCTBEHHO, He-
OGpaTuMHMY (paspyuaniuMu) u oCpaTHMuMu (YnpyTusu) ZedopMauuaMyu
110pOxX.

[JpOYHOCTE MOpOZ 3ABUCUT OT BUAS MEXAHWUECKOI'0 BOSKeHCTBUSH,
IPUBOZALET0 K CKOJOBOMY (CpesanlieMy) ¥ OTPHBHOMY MEX3HH3MY pas-
pyuerufi. [[03TOMYy OCHOBHHMK NOKAa3areJsaMd [POYHOCTY ABAAWTCH IpPOY-
HQCTH HA CXaTMe M HA DACTAREHUE, ONpelejfeMne KaK [peZenbHOe
(kpurTnyeckoe) 3HAUEHME CXUMANNMX ¥ DACTATMBAKWUX HampAXeHuit, npu
KOTODHX NpOMCXOAMT pa3pyumenue. [lpeselbHoe HanpaAxeHue, KOTOpUE
ABAAETCH NpenelioM IPOYHOCTH, ONpezesifieTcA NO paspymawueli Harpya-
Ke ¥ NONepevyHOMy ceueHmp 00pasla.

CuenyeHue ~ CONPOTHBAEEM® cpe3y (CABATY) MPOMCXOARNEMY TOIB-
KO 0T cpesapouuX (TAHTEHINANLHHX, KACATEJIBHRX) HaNpAKeHHN.

YroJ BHYTDEHHEI'O TDEHHsl XapaKTepusyeT BHYTDEHHEe TpeHue Mex~

Iy vacTHLaMd MO NOBEPXHOCTM CABUTA M SIBAAETCA KO3{IMIMEHTOM IpO-
MOPLUMOHANBHOCTH MEEAY NpMPANCHUAMM MAKCHMBIBHHX TAHI'€HURAIBHHX
(KacaTeNbHEX) W HODMAJIBHHX HanpAXeHM# HpM paspyweHuy o0pasna.

flo noxasarenw Cui CUEeNIEHMA MEXAY YACTULAMM U TPEHM® MO NO-
BEDPXHOCTH CKOLDXGHHA, KOTODHE NPOTHBOAEHCTBYUT DAsPYHEHED MyTEM
CIBUIA, MOXHO CYAMTH O MDPOUHOCTH NOPOX CABUIY.

IlnA CHOy4Mx NOpPOZ YFON BHYTPEHHErO TPEHMA NPAKTMYECKU DaBEH
YAy ©CTECTBEHHOrO OTKOCA W B BHAYMTEABHON CTENEHU B3ABMCET OT
BISXHOCTH (CM.TaGN.l0 , COCTABIEHHYD C MCHNOABL3OBUAHUEM YCDEAHSHHHN
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A8HEHX BHUMI, LeHTporunpomwaxra ¥ Ap.). MIA CLEMEHTHPOBAHHHX NO-
POZ& YTIH €CTEeCTBEHHOIrO OTKOC& B OOIBUEH CTENEHM 3aBLCAT OT CTENe—
HU APOGJNEHHA MODPOX.

Ta6auua 10.

Yron ecrecTBEHHOrO OTKOCE, I'DaZ.
CyXue C eCcTecT-UEHb BIAXHHE JMOKDHE, A0 MOJ-
Nopoanwu BEHHOU Biax- MOKpHE HOTO BOZOHACHUE-
HOCTLDé%O 10- zo 25-30% HUA
15%)

I'pasui 37 33 27
llecox

KDYMHO3€PHUCTHIA 40~35 35-30 30-25

CPEeZHE3EePHUCTHI 40-35 35-30 25

MEJIKO3€ PHUCTH 40-30 30~-27 25-22
Cynecu - 30-25 -
CyrayuHKy 40(mo 25) 27(mo 15) 20r45
TauHa 40-25 25(30)-15(10) 20-10
[164yBH 40-30 30-15 meHee 25(20)
YNNOTHEHHHE MECKH,
TJMHN, &Jl@BpUTH 45-35 35«20 25-20
AneBponuTH 45-30 - -
ApruJiaTH
[lecyaniku
W3BeCTHAKK 45(70)-35 - -

ynpyrue cBoflcTBE  X8paKTEpU3YNTCAS

I) Moaynewm Wura (mozy-

neM ynpyrocru - E), siBagouuMca Ko3(QUUMEHTOM ApOINODLUAOHANBHOCTH

MeXZy NMPOXONBHHMU HANDAXEHUAMU U COOTHETCTBYMLEH NMPOAONBHOH OT~

HOCKTENbHO AedopManmei, ADYTMMM CAOBAMA ~ HANDAKEHUEM, IIPH KOTO-

poM zejopuauns paBHA exubmue; 2) koadguuuertom [lyaccosa (}.1 ) -

KO3(@UUMEHTOM NPONOPUMOHANBHOCTH MEKAY YNDPYTUMM IIDPOAONLHHMUA W [O-

At PEYHHMU Ze(O PMALMAMY o

Cpeanue 3HAYEHMA OCHOBHHX (M3UKO-MEXaHMYECKUX MOKazartenen no-

POR HEKOTODHX YI'OJBHHX MECTOpPOXZEHUA, pa3padaThBUEMhX OTKEHTHM
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Croco0oM, NpubeZEHH B NPUJNOREHMM [, COCTABJIGHHOM MO JAHHHM MCIHTa-
Hnli, npomeleHHHX B0 BHUMU u zZpyrux OpraHusauusax.

MTacnopT NpPOYHOCTHU JaeT Haugojee HOJHYHD Xa~
D3KTEDUCTUKY NPOYHOCTHHX CBOWCTB I'OPHHX MOPOJA IIpH BO3AeiCTBUANM Me~
X8HNYECKMX HArpy30K, YTO HEOOXOZMMO, HANpuMep, IIpM pacueTe yeToi~
9¥BOCTH NMOPOA B OTKOCAX. HamGoxbmee pacnpocTpaHeHde NOJYYRJA Nac-
MOpT NMPOYHOCTH, MOCTPOEHHHH H& OCHOLE TeopuM mpouxHocTu O.Mopa.

llo Teopun O.Mopa BO BCAKOM HGIDYXEHHOM TElI€ MOXHO BHZIEIMTH
TPH NEPNeHIAMKYAAPHHX HANpaBIEeHUA C HauGOABUWAMM HODMANBHHMA Han-
PANEHHAMN, CBR3AHHHMM COOTHOWEHMEM G,>G,>Oj. Paspymense oCpas-
I3 MOXeT NMpou30HTH NyTEM OTDHBA N0 HanpaBlieHAD, HOPMANBHOMY K
HaMMEHBWEMY CRUMAawmEeMy HODMAJIBHOMY HANDAKEHHD, WIH NYTEM cKoJa
WM NIACTMUYECKOTO CKOIDEEHAS B pe3ylabrarTe AEHCTBAUA KacaTelbHHX
(TaHrBHUMANBHHX) HanpAXEHUM IO NIOCKOCTH, pPACHOIOXEHHOX noj ocr-
DPHM YTIOM K HauCOJNBUEMY CEUMADUEMY HanpaxeHdn. Buz zedopmaipmu
onpenelseTcs cBoficTBaMU NOPPR,a TAKXe YCIOBMAMA HeGOpMANMM, BAHAR~
LMMA HA COOTHONEHKE HODMalBHHX ¥ KacaTeJbHHX HampaXeHWi.

Kacarenshne HanpaxeHUs B NAOCKOCTH CKOUBXGHHS 38BECAT TOXBKO
OT HOPMAIBHNX HanpsXeRui# K Toif Xe NIOCKOCTH. Ir0 moIOoXeHEe Mopa
JICXAT B OCHOBE NOCTDOEHMA KPYroB HampsikeHufi, OTpaxaDmMX COOTHO-
uenne xacarensuux ( T ) ¥ Hopuansunx ( G )Hanpamemudl B IIaBENX
NEOCEOCTAX.

Kpyra Mopa crposTca Ha rpaguke ¢ ocswn G M i;. o ocm ase-
LMCC OTKIAZNBAWTCH HauGoibmue 3HaueHuss Gj W Ha orpeskax (G,-Gs),
(6,-6,) # (62-63), KaK Ra IMAMETPAX, CTPOATCA OKPYXHOCTH - HaW-
Gonpmue (rzaBune) KpYr® Hanpsaxenmd (puc.[3). Koopzmsatu Touex
3TUX Kpyros, Hampuuep, '« N puc.l3, oTpaxapT COOTHONEHHE Han-
paxennit Ty u Gy, ZelicTByounx B naockocty 6,6g NO4 yraoM 4 K Hau=-
GonbuuM HanpsimerusM O, . COOTHONWEHME HanpsAXeHM# Ha NJIONaEKAEX,
NPOM3BONBHO OPUEHTHPOBAHHHX OTHOCMTEJBHO HAWGONBUMX (TNABHHX)
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HanpAXeHUA XapaKTEpU3YHOTCHA TOUKAMU, DACNOJOKEHHHMH MEXZY Kpyramu
HanpaxeHuit.

BaauMHas 3aBUCMMOCTB INpeXeNbHHX B3HAUEHU) 0COMX BHMIOB HampAxe-
HU}i XapaKTepusyeTcsa KpuBOM, orubawueil HauCoamume Xpyru Mopa. Ham-
Gonee mpocras npexenbHasg orubawwas - 3TO NpaAMas, KacaTelibHas K
xpyry (puc..3): T={6+C
rae C - cuenzeHue, paBHOE KacaTeNbHOMY HanpaxeHuwo npu & =0;

f — KO3(fMUMEHT BHYTPEHHET'O TDEHWs, DPABHHI tgP (P - yroxn

BHYTPEHHETO TDPOHMA).

HanGoxnee noznHoit MaTemaTHyeckoii xapakTepuCTMKOW ormGanmei
ABAAETCH NapaColiMuecKas 38BMCHMOCTS.,

llapaMeTpy nacnopra NpouHOCTM, TakKMe KAaK CUENICHME M YIol
BHYTPEOHHETO Tpeius, MOXHO MOLYYNTH IyTEeM IOCTPOEHHUS NpeABALHOMN
KpuBOi, oruGepuel HauConbEMe KDYT¥ NpM MCNOHTAHMM HA CXATHE M pac-—
TAXERWe, puc.i4a, a TAKKe IO RCOLTAHMAM HA CpE3, PUC.L40.

Merozuxol mcouTaHus HA cpea, paspacoramsoii so BHHMM, apexyc-
MaTPUBAETCA HCIONBBOBAHEG NPECCA CO CHENUANBHHMM CPE3aDnmMMHM MaT—
punaxy, NOSBONADIAME HOXYYSTH CDE3 N0 PASHHM YTIOM § K Hampasne-
Huo crarus. Hanpawesnsi, BHYKCJIGHHHE MO pa3pyumaniel Harpyske #
niofsazM Cpess, OTKAGZHBAYTCH HA rpajdke N0 paamycaM — BEKTOpaM,
NPOBEZEHHKM HOZ COOTBETCTBYDWUM YIIOM B (puc.146). llnasras Kpusas,
coexmHApmAf CpefHME 3HaYEHMs, ABEAETCA NpEZENLhHO¥ KpuBOM Hacmop-
£a OPOYHOCTH.

CyuecTByOT Zpyr#e Oolee CIOEHHE METOXAH Dacuera M NOCTDPOEHHS
nacnopra NpoYHOCTH, HaNpHMEDP, MO PE3yAbTATaM MCIHTAHUA B OOGDHEM—
HOM HanprXEeHHOM COCTOfHUM,

TFopHO-TEeXHONIOIKYECKHE cCBOlWCcT BA

X8DAKTEPU3YDT HANDAXEHHA DA3pPYWEHUH NOpPOX HpPY DABARYHHX TEXHONO—-

TMYECKUX Npoueccax ZOOWBaHMA NOpOZ. [lOKAas3aTelu 3TUX CBOWCTB—

KpenocTs, TBEPAOCTH, a0P83UBHOCTH, GYPUMOCTH, B3DHBAEMOCTH, CON-
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Pue.[3, llacnopr npoyrocTH —~ orudamiasg H8KGOABUMX KPYroB Hanpaxe-
HHfA,

a) T
1';22: -
¢
i s
Ldpocv— Gen
6) T
0% .

Puc.l4, MacnopT npouyHOCTH, MOCTPOECHHHE MO PE3yALTATAM MCMHTAHHA
Ha cxaTue M pacraxeHue (8) M Ha cABMT (0).
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POTMBJIEHHE pe3aHMB (CKAJNBAHMO) M DKCKaBAaLMH,

Kpenocrtbd nmopox xapakrepuayercd KoadduLmeHTOM
KpenocTu (f ) no umxame M.M.HDpoTozbaAKoHOBa., 2TOT YHMUBEDPCAJBHHHA IO~
Ka3aTeNb AOCHBAEMOCTH NOPOZ Xapa8KTEDH3YET CONpPOTMBIAGMOCTH IO-
pOZ pa3apyweHMH, HE3aBUCHMO OT METOZVKM M TEXHMKM DE3PYUEHUS W Bh-
MMCIAETCA MO QopMyne: f=%%’i
rhe Gex - NpeZell NPOYHOCTH HA CHATHE.

BeanynHa koapduuuerTa f KoneOzerca oT 20 AiA BHCULEH CTEneHH
KPENKUX Y NPOYHHX MOPOA THNA KBApUMTOB M ZBMAGa30B (1l KarTeropum)
1o 0,3 AnA pasEUXEHHHWX I'PYHTOB M NJNBYHOB (X KaTeropus) mo Kiac—
cupuxanuy M.M.IlpoTOZBAKOHOLE, CM.NDUIOKEHKE 2.

KoaduuueHT KpemocTu f ABAAETCA OTHOCHMTEJBHHM MHTEIpPaNbHHM
IIOKa3aTelieM, XapaKTepU3yOLMM B LEJOM CONPOTHBIAEMOCTH HOPOX pas-—
IMYHOMY BMZY MX paspyueHus Npu ZOGHBAHUM MyTeM ApOCHEHUA M paspy-
WEHNUH, TPY KOMAHUM AOOCHYHHMHM MEX8HUW3MAMN, NpU B3PHBAHUM M GypeHuu,
TIpY pES8HAU M T.Z.

OcHoBHHe ZuddepesuManbENe TOPHO~TEXHOJOPMYECKHE CBOWCTBA O~
HUBALTCH NMOKA38TENAMA CONPOTUBIEHMA Da3pymweHun (ApoGreHup), pesa-
HAD, 39KCKXaBalMu, B3PHBAEMOCTH, AGPa3UBHOCTH ¥ OypUMOCTH. Bce 3Th
NOKA3aTeJM HAXORATCA B TECHOM KODPENALMM C OCHOBHOK IOPHO-TOXHO=
norngeckoll xapaxkrepucTuroft mopoz - KO3GPUUMEHTOM KpemocTu f ’
(puc.15). Noaromy xoa@Quuueumlf MCIONL3YeTCA ANA pacueTa MeXaHu-
YECKOI'0 Pa3pyleHus NOpPOA NMpM MHOTKX Npoleccax.

TBepAOCTD D XapAKTEPH3YeT CONPOTHBIAEMOCTH IUPOJ
BHOZPOHKD B Hee TBEDAOrO MHCTDYMEHTa, Halnpusep, GYyDOTOBO MHCTpY—
MeHTa.

TBepAoOCT: MUHEpanAoB oueHnuBaeTcs no L0-GanbHO#l wxane Mooca:
BHCuafg TBEPAOCTh Y ANMa3a, Hu3uWaf — y TajbKa. JTa WKana He npu-
TOAHA ANA NOJMMUHEDANBHHX MODPOZA.

Ina nopox HCAONB3YETCH NOKA3AaTENH CTATHYECKON ¥ puHAMHUYeCKOoH#
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TBEPAOCTH, NOJyuiaeMue, COOTBETCTBEHHO IyTeM BAaBIAMBAHUA MM yZapa
Pa3NMYHOTO POZA HAKOHEUHMKAaMU .

CraTuyeckas TBEPAOCTH OLEHMBAGTCH [0 AMAMETDY OTNEYATHE Ipu
BASBAMBAHMM CTAIBHOT'O MAPUKA NO cnocoly BpuEREAs uAM DO ruylune
BHEJipeHH 380CTDEHHOI'0 HAKOHEUHUKA Npu BAABAWBAHWM AIMa3HO# nupa~
MUZH N0 cnoco0y Bukkepca ¥ Zp., @ Taxkke npm BRABJAWBAHMM OUJIMHIDU-
YeEeKOI'o WTAMN8 MO METOZAY KOHTaKTHOY npoudHocTtu WUT'Z uM.CKOUMHCKOIO.

IvHaMuUyecKas TBEPAOCTH ONDPEZENS6TCH NO BHCOTE OTCKOKA CleLManNb
HHX MapuKoB, COPACHBAEMHX C ONpeZeNeHHO# BHCOTH. STOT NOKa3aTEenNb
6I¥30K NOKA33TeNs yNpyrocTu HOPOX.

PaspymaeumMocT3s (ZpDOOMMOCTE) X4paKTepusyer CoON-
POTHBAAEMOCTS TODHHX NODPOZ pa3pyNEHHN, HE33BUCKHMO OT MEX8HW3MOB,
BO3ZefiCTBYONMX HA NOPOAY. JTOT [0KA3aTeNb ABIAETCA OGOCWEHHHM MO~
KasaTedeM AJNA MHOTUX MEXa8HUYECKMX CBOACTB ( ynpyrux ¥ NnpoyHOCT-
HHX M Jp.), BIMAOLUX H8 DaspyuaeMocTh NOPOA, ¥ XApa8KTEpU3yeT
3HEPI'OEMKOCTD paspyueHss. [losToMy noxasareasr ApoGumocTu(paspynee-
MOCTHM) ONpEZENAETCHA AMHAMUYECKUM METOAOM M Jyulie KODpeJupyeT ¢
ZpYTHMM ZMHAMMYECKUMM NOK33aTelaMd. MCIHTaHUA ZAPOCUMOCTH NOPOXK
NpOBOZATCA, HANpUMEp, NYTEeM NOACYETa KOANUECTLA YACTUL DPABJIMYHHX
¢paxuulf B pesyabrare ZpoONeHUS Npu cOpacHBaHMM OGPa3LOB HA NANTY.

B npakTuKe TOPHOTO ¥ DPa3BEZOYHOro Zesia BMECTO WHTEIDajlbHHX NOo-
Kasarejiel paspymwaemocTH 4acTO MUCMNOAB3YWTCH I10KA3aTENM KOHKDETHHX
BUZOB pas3pyUeHUA: CONPOTHABAAEMOCTD DE34aHUN ¥ CKAJHBAHUL, OYypu—
MOCTH M 806pasuBHOCTH, B3pHBAEMOCTD (COOTBETCTBYWWME KiIaccuuka-
IMM ODPOX NPUBEAEHH B NDPUNOKEHMM).

ConpoTMBAAEMOCTE pe3aHui (CKaNNBaBMD) XapakTepusyercs paco-

T0#, & TAKKE KOJWYECTBOM M CTENEHLO M3MEJIbUEHUA PaspyLEHHON no-
POZN, KOTOpHE ONpEeAeNfTCA IpM UMMMTAILMY DAGOTH PEKYUMX, CHAJH-
BapLMX, CTPOranl¥X MHCTPYMEHTOB. B KauecTBe UMCIAEHHOTO NOKasarTe—
Al UCIONB3YETCH BEIMUMHA YACIABHOTO yCUNBA pe3aHua (CKANNBAHUA)
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npu onpezeneHHoll ToxmMHe (naowazu) CTPYXKM pesaHMA (CKAINBAHMA)
uIM BeJuuMHA yAenbHOHM paCOTH, pacxozyemoit Ha pa3pyleHue €XMWHUIH
o0beMa Np# 3TUX NpOLECCax.

BypuUMOCTE XapaKTEpU3yeT CONDPOTHBIAEMOCTH NOPOZ Pa3pyUEHHD
GYpOBEM WHCTDYMEHTOM,. BypMMOCTH NOpQX 38BUCMT OT NX NPOYHOCTH,
YyOpYyrocTu, TBEPAOCTM M aO0PasMBHOCTH, @ TaKXe OT TEXHMKM ¥ TEXHO-
noruk 6ypenus.llokasaTerseM OYDUMOCTH SBASETCA XNHHA HNypa WIH CKBa:
EMHH, MPOGYPEHHHX 32 I MUHYTYy YMCTOI'O BpEMEHM OypeHHs (MIM Koma-
YeCTBO BPEMEHM, HEOOXOZMMOTO nif Gypehusa I nor.m). [loaToMy Kiac-
cHUKaOua 1opox N0 CYPUMOCTY COCTABAAETCH ANA ONpeZeleHHHX Gypo-
BOT'O UHCTDYMEHTA M TEXHOJUTUM OYDEHHS.

AGpa3suBHOCTH XapaKTEpPU3yEeT CNOCOCHOCTH MODPOZA M3HAWMBATH NpH
TPEHMM MHCTpPYMEHT. AGDa3UBHOCTEL OLEHMBAETCA MO M3HOCY MaTepuaia
MHETDYMEHTA, Tpymerocsi O Nopoxy. MsHOC xapakrepusyerca norepei
Beca MIM o6peMa Bpalapuerocd CTANBHOTO cTepxHs (xonbua) Ha I M
NYTH BpaleHUs Npu onpexelieHHol oceBoft Harpysxe.

B3pHBaEeMOCTh XapaKTepU3yeT CONpOTUBIAECMOCTH NODOA paspyle-
HUO NpM B3pNBE M KOJMYECTBEHHO BWpAXaeTCfi pacxozoM BB Ha apoldie-
Hue | u® nopoAn B Maccube (yZAeasHwM pacxozou BB), NHorza BapwBa-~
€MOCTH OlLIEHMBAETCH [0 CYMMApHO# ZJMHE WNYPOB, HEOOXOAMMHX H&
npoGnenue | u° (ymensEHH pacxof GypeHus). B3pHBAEMOCTH MOPOX 38-
BUCHT OT NPOYUHOCTHM HA DPa3pNB M CLBHT).

Knaccu@uxaunsa NOpoA NO B3PHBAEMOCTH COCTABIAETCH HJIA ONpexe~
JIEHHHX YCNOBMH B3pHBaHuUf ¥ B3PHBYATOI'0 LEmMEeCTBa.

Creneus APoGNEHUR NOPOA XapakTepusyeTcs Kod(pduuueHTOM pas-

DhXJEHNf, ONpeZelsieMhM OTHONEHUEM O0BEMa Da3DHXAEHHNX NOPOA K ee
o0beMy B neiuxe. llecuaHHe claafoCHEMEHTHPOBAHHNE NMODPOAN C KO3~

(UILMEHTOM KpLEnoCTH f =| no [IpOTOABAKOHOBY, B CPEAHEM MMEDT KO3~
¢uuuenT paapuxneHis paBHu# 1,10; cyrauuectue (I xareropus)- I,20;

TIANHUCTHE - L,25-1,30; NOJNYyCKaNbHHE ¥ CKAABHNE OCAZOYHHE - l,35-
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~1,40; um3BepmeHHN® - I,4-1,5,

BausiHue cocTaBa M CTPOEHMS NMOPOA HA MX CBOHACTBA

On3uKo-MexXaHHNYECKME M IOPHO-TEXHMUECKHE CBOlicTBA nopox sa-
BACAT, B OCHOBHOM, OT MMHEDAJBHOI'O COCTapa M CTpOEHMHA, OT BlaX~

HOCTH KX BHBETPEJOCTH MOpOX.

Baawu MHSA&SHf CBfA35b cocTasa , CTDpDOEG+H

Hu A ) O K3 UMKO-—MNEeXaHUUYeCKNX cBOWCTEBHB

noposa . Cocras u cBolicTBa NOpPOA — 3TO B3AHMHO CBHSAHHHE XA~
PAKTEDUCTHRH,

I. MuHepasPHH} COCTaAB MOXHO XQDAaKTEPU30BATH KOJUYECTBEHHO IO
OTHOCATENBHOMY COZEPX8HMW OCHOBHHX T'DYNN NOpPOAOOGPA3YOHMX YACTUL
M MyHepanoB. Ecam mopoay clarame  MMHEpAZH (3epHa), Mano OTJM-
YapmBecA N0 CBOMM CBOHCTBaM, TO Da3iMUHOE MX COOTHOWEHME HE OKa—
X6T CYMECTBEHHOT'O BAMSHUS Ha CBolicTsa nopox. Ho ecam ofuH M3 Mu~
HEpaJNOB CYWECTBEHHO OTAMYEETCH N0 CBOKCTBaM OT ADYIHX, TO CBOHCT~
Ba nopox OyAyT, B NEpBYOL OuYepexb, ONDPEAEAATHCA COLZEPRAHUEM ITOIO
MrEHepana. TakuM 06pPa30M KONMUECTBEHHOE COOTHONEHWE TAKMX ABYX
IPYNN NopoAOOOPA3YWMMX UYACTHUI ONpeAeiANT OCHOBHHE cBolicTBa mopo-
ZH. [lpuMepoM, OTpPAXaNmAM B OCUEM BMZE OTMEYEHHYD BaKOHOMEPHOCTH,
ABIRETCA §MEHBUWEHME NPOYHOCTY IAMHMCTHX [0ODOJ NO CpaBHEHWW C Nec—
YaHUKaMN, HE38BMCHUMO OT CTaZuM HX QopMmupoBaHuf # MeTamopdusma (cuM.
KpUBHE M3MEHEHMA NPOYHOCTH DHUC.L16, cocTaBieHHHE NO ZaHHuM WI'Z uM,.
CKOYMHCKOT'O ZNSl OAMHAKOBHX IEOJOTMYECKMX yCNOBMH).

B OGROMOYHHX NOPOAAX HACNKAAETCH B3auMHaf CBA3E TPAHYIOMETpU-
YECKOI'0 ¥ MMWHEpaNBHOI'O COCTaBa., I'pPyGOOCNOMOUYHHE MOpOAH,KAaK NpaBu=~
N0, NpeACTABJEHH OCJOMKOMM DE&BHHX MUHEDalOB ¥ NMopox. [lecuanuku xe
COCTOSIT 3 3eped M OCJOMKOB KBapua, [0JeBHX MNATOB, CJADIH ¥ DOro-
Buil oGuanku, IIpn 3TOM MENKO3EpPHMCTHE DA3HOCTH, B CMAY HEYCTOMUM-
BOCTM NOJIEBHX LINATOB ¥ CJADZH, Yale COCTOAT M3 OGIOMKOB OZHOTO
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MMHEpazia - KBapla.

Eme Gonee wmeinxue, IJIMHHCTHE YaCTMIH COCTOAT M3 COBEPUEHHO HO-
BHX MMHEDANBHNX 00pa30BaHMi: MOHTMODMINOHAT8, KAOIMHKTA M ZD.,
KOTODHE OTAMYApTCH K NO cBoell fopMe. ITU 3aKOHOMEPHOCTH H3MEHEHHMS
MUHEPANBHOTO B I'PAHYJIOMETPHUECKOTO COCTaBa B OCmEM BUZE HAXOAAT
OTpaXeHUE B M3MEHEHKUM HEKOTODHX CBOKCTB NOpOX.

Hanpuuep, mpouHocTHHe cBoicTBa nOopoa ToMycHHCKoOro pakona, no
AansnM [1.B.Bacuabesa /i4/, npu NPOUMX PBEBHHX YCAOBMAX MMERT 3aKO—
EOMEDHYD CBf3b € KPYMHOCTHO NOpozooOpasyomux vacTHy (cu.racn.il,
COCTaBleHHYD AJ8 CpeAHUX 3Hauauu# npu Ko3QGUOMEHTE Bapuauum IO—lSﬂ

Taonuna 11
Pasuep 3ep-|lIpouyHOCTH uaugna-
Nopoau Ha, MM THE, KI/C
Aprynnur aneBpUTOBHI 0,01 600
AneBponuT MeNKo3epHACTHH 0,01-0,05 900
AneBpONMT KpYyHHO3EpPHUCTHH 0,05-0,10 %0
llecu@HNK MENKO36pPHKCTHIH 0,10-0,25 1240
llecuaBuX CpexHe3€DPRUCTHH 0,25-0,50 1070
llecuanux XpynHosepHECTHA ¢ rpasues { 0,50~I,00 860
{zo 0,
Komrnomepar 10,0 640

A3 aTok Tadaulie BUAHO, YTO Yy &JIEBPATOBNX IIOPOA, 3aBUCUMOCTH
HpOYNOCTH ¥ KpPYNHOCTM 3€pEH NDPAMQ NPONOpUUOHANbHAF, & y I'pyco-
OGJNOMOYHNX NOpOs == OCpaTHO NpPONOPUMOHANBHASA.

2. Crpoenne nOpoxK, X8pPaKTEPU3yeMoe CTPYKTYpod ¥ TekcTypo#,B
JHAYUTENBHOM CTENEHK OKA3NBAET BIMfiHME HA CROMCTBA NOPOA.

CTpyKTypa KaK COBOKYNIHOCTE 3JIEMEHTOB CTpoexus (cuoxcHuA), o0yc:
NOBNEHHEA PAa3MepoM ¥ QOpMCH YaCTML M ¥X KOIMYECTBOHHHM COOTHOWE—
HHEM, OTPaxap®Csi HA CBOMCTBAX NOPOA CAEXYOLMM OGpa3OM: CpEmd OXHO-
THIHHX [0 COCTaBY NOpPOA Ooznee NpPCUHHEMU ABIANTCA Cojiee MEAKO3ep-

HMCTHE DA3HOCTH. 370 HarGOJNee XapPaKTEpHO ZANA NECYAEMKOB (CHM.TalX.
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I) u zna KapGOHATHHX MOPOXK.

TexCTYDHHE OCOGEHHOCTHM NOpoZ (B3auMHOe NPOCTDAHCTBOHHOE pac—
NnoJIoXeHue ¥ COOTHOWEHHE YACTUL M NMOPOBOTO IPOCTPAHCTBE MEXZY HU-
MW) BIMAWT, B NepByL oyepels, Ha (U3MKO-MeXxsHMUeckue cBOECETERa.
[lopozs ¢ paBHOMEPHHM DacRpeEeNieHMEM YACTHI, ¥ MACCHBHHM CAOXEHMEM
npoyHee NOPOZ C HEpaBHOMEDHHM pacnpepeleHdeM. Hanpuuep, eciam Tup~
poCIniga, CAZEPUTOBHE U ZpYyTue MUHEDAAH pacipexenedd mo Bcel mac-
cé nopojH,TO OHA NpoyHee, YeM NOpAAH, B KOTODHX 3TH MHHEDPAJLH COC~
peROTOYEHH B BUZE CJORKOB JuH3 M ApYyrux cKonienufi. IIpodHocTs
CIOMCTHX NOPOX B HANpPABJEHUM NEPHEHIUKYNADHOM M NAapaiNeIBHOM OT-
HOCUTEJIBHO CJIOMCTOCTH OTIMYAETCA OT NMPOUYHOCTH MACCUBHHX HECHOUCTHX
nopoz. [lo 3TOMy pa3iuyup OLEGHWBAGTCA BHU3OTDONMA MEXaHAYOCKMX
CBOCTB.

[IpowHoCTHHE CcBoficTBa NOPOX CBADAHH C NMOPACTOCTLD K&K C OXHUM
U3 DJIEMEHTOB CIOXeHMs NOpox. Hanpuwmep, B raunax [oAMOCKOBBA 3Ta

32BUCHMOCTD CleAypuaA:

xoaduumesr mopucroctu, % 79,0 68,6 52 48

NPOYHOCTH HA CEaTHE, Kr/cu2 2 6 40 52

llo nanunM C.I.Manunusa /58/ necuauuxu JloHGacca MMEOT MpOY-
Hocrs 1000 xr/cu2 npu nopucrocry [0=i2%; 2100 xr/cn2 npH MOpUC—
rocTn S%; 2400 Kr/cu2 - 2%.

3. CocTaB ¥ THN LEMEHTA B 3HAYUTENHHO! CTENeHHM OKa3HBaNT
BAMAHME HA (QU3MKO-MEXS8HUUCCKME CBOACTBA NODPOA.

Hanpumep, HauGozee NMpPOYHHMM SABAAKWTCHA NOPOAN C LEMEHTOM 38ME-
WEeHUA ¥ NpOpacTaHUs KAPOOHATHOTO M CHIMKATHOrO COCTaBA; MEHEe
[POYHHE — ¢ KOHTAKTOBHM M (888JBHNM IJUEACTHM LeMEHTOM. [10 XaHHHM
N.B.BacannreBa, NPOYHOCTH H& CXQTHE ANEBPONHTOB JIMCHYGHBKOrO paili-
oHa (JoEGacc) B CpeHeM COCTABIAET : C TAMHKCTHM LeueHTOM - 880
xr/cu2 s C KapOonaThum - 1280 xr/cua. llpy GasanbHOM IIMHUCTOM LE-
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MeHTe - 780-880 xr/cuz, npy NOPOBOM TAMHMCTOM ueMenTe - 1100~
1200 Rr/cuz. [lpy HEeOONBUOM COASPRAHMM KPEMHUS B LEMEHTE NPOYHOCTH
anespoauros TOMYCHHCKOrO pailoRa pasHa, B cpegHeM, 900 xr/cuz, a
NIpU MHTEHCHBHOM OKpeMHeHuMu - (200 xr/cuz.

flpy Ga3aZbHOM PAMHMCTOM LEMEHTE aJeBPONMTH JMCHUSHCKOTO M
llepBoMaiicroro pallosoB nxmewT npouxocrs 780-880 EP/OMz, npu mopo-
BOM ¥ KOHTakTOBOM - [100-1200 ur/cuz.

4, XapaxTep CBA3M MeXZy YacTMLaM#d NODPOX YIJEHOCHHX TOAm, a
C 2TUM ¥ (M3MKO-MEXaHNUECKMB CBOMCTBA MEHANTCA B npoiecce (opmu—
POBAHMA TOJNLM M 3ABUCAT OT ITaRA ¥ CTENeHM JmTuduxaumu (oxameHe—
HUA) nopox. [lo aHanoIum ¢ paHee PACCMOTDEHHHMY DTaNaMy JUTH{UKE~
1M, OLEHVBAEMHMHM IIO CTElEeHU YIIe(UKAUNM BMEMAEMHX Yrieil, MOXHO
BHAEAMTH 4 THNA NOPOX: HECLEMEHTMDOBaHHHE (pHXNHE ¥ CBH3alHEE),
cnadocleMeHTHPOBaHHKE (NONYCKaJABHNE ), CUEMEHTHPOLaHHNE (CHANBHHE)
¥ CUEMEeHTHPOBaHHHE METaMOpQU30BaHHNE (CKaNbHNE CAaHUEeBaTHE).

B GoabWMHCTBE NOpOZ MO Mepe yBeAWUeHUs AUTUOULMPOBAHHOCTH W
BTODMYHOrO MMHEPanooGpa3oBaHus, 3aBUCALETO, B OCHOBHOM, OT MeTa-
MOpJM3Ma, MPOUCKOZUT YMEHBWEHUE NOPHCTOCTH, YBENMUYEHHE NIOTHOGTH
¥ NPOYHOCTH. 3Ta 3aBUCMMOCTH HOCHT NPONODPUUOHANBHNE Xapaxkrep Aaa
00JIOMOYHHX NOpPOX C KApOOHATHRM M CHJIMKATHLM LEMEHTOM.

[lpy ramEucTOM lLiEMEHTE HAONWAARTCA OTKJIOHEHMA OT 3TOh 3aKOHO-~
mepHocTn (puc.l6). Xapakrep usmenenns Kpusoii (puc.I6) oGpAcHAeTCS
C.W.MasnnvneN /58/ 3HAUMTENBHEM Da3BATUEM B CTaIuK0 yTJAEGUKaLuu
"{~T" GONBWLOTO KUJAMYECTBA XPYNKAX CJIKZ, YMEHBUWAIONMX MPOYHOCTH IO~
poZ.

TakuM OOp&30M, 3HaHME YCIOBKA HOpPMUPULAHMA M NOCIAEZYVHETO NpE-~
00pa3oBaHuf NOPOA ClOCOGCTBYET YCTAHOBICHUN 3BKOH{OMEDPHCCTEH, MUME-
KIAX NPAaKTHUECKOE 3HAUEHME,

BaiusHue COCTa as3:Ba, CTpO€EeHU A ] o u -

3 MKO~MEXaHNnuecKUX cBOlicas n1o0opoxa
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H a NI ORA83aTECIHNH L O0OCHBAaEMOCTHU HEMOONEE

BHDa3UTENBHO, ECIK CONOCTABMETH 3TH (AKTODH C yHHBEpPCANBHOA Xa-
PaKTEPUCTHKOA CBOCTB NOPOZ — KOBQOMLMEBHTOM KpEnocTH f s CM.DUC,
15,

Ha paGoTy ZOGHYHHX MEeXaHMEMOB ¥ Ha MOKAa3aTeiy JOOHBaEMOCTH
3HAUUTENBHOE BIUAHME OKA3HBAWT OCOGEHHOCTM CTPOEHMA TOPHOrO Mac-
cuBa. Hampumep, Hanuuue TBepANX BKIANUEHMA B BUZE NUH3, EEIBAKOB
¥ T.Z.4aCTO TpeGyeT M3MEHEHMs TEXHOJOTMM pPa3paGOTKM U IpYMEHEHUs
6ypo-B3pHBHHX padoT, 3aTpyAHAET JKCKABalM0, OCOGEHHO, €CAM pasMe-
PH 3TUX 00pa30BaHUi NpPEBHLAKWT NapPaMETpH KOBWA.

Cnalhe clIoM TIMHMCTOIO COCTaBa, HaNpUMEp, MOZYTONBHNWE OCBOZA-
HeHHHE ROPOAHN Ha HasapoBcKOM kanbkepe, ABAAWNTCH IAOXOi onopoff B
CBfi3¥ C YeM padoTawumue 3KCKABATOPH YaCTO BA3HYT B HUX.

l'anucTHE NMPONAACTKMA B MACCHBE NOpOZ #Ha OYPOYrOABHHX Kapbepax
YRpauHH BHAUKTENBHO YXYAHADT padOTy POTOPHHX BKCKABATOPOB: B I,5-
-2 pa3a yBEIMUMBAETCH HaTAKEHWE NOABECKU, JXYAMAETCH PEX¥M DPACOTH
TASBEOI'O BAEKTPONPMBOZA, YMEHBENAETCH TONMMHA CTPYXKH ¥ T.Z.

{ipyMep BIMSHMA TPEWMHOBATOCTM, KaK Bezymero (axropa KyCKOBa-
TOCTH IOpPOJ, HA NMPOM3BOAMTENHHOCTH BKCKAaBaTOpa NpHBEZEH Ha pUC.8
n 9.

ConpoTmBieHMe DE33HHN KOBUWOM BAOJH M NONEPEK HANNAACTOBAHMA,

B cpejHeM, orauyaercA Ha 20-40%. [lo zansnm YrpHWinpoexra, zns
KapsepoB TpecTa “BaxpyweByrojs" nokasarelb pe3aHus (KONAHHA) K-
craBaropamu C3-3, IKI'-4 nmonepex HANAACTOBAHUA B CPEAHEBEPHUCTHX
MEeCYaHHKaxX ¥ aieBpOJMTAX Huke, B cpenHeM,Ha 20-25%, ueM BZOLB
HanjaacTOBaHMA; B apruiiuTax - Ha 40%; yras - Ha 10-20%.

Bce sT¥ npuMepH eme pa3l YRasHBawT Ha HEOOXOZUMOCTD THATEABHO-
PO M CUCTOMATUYECKOT'0 M3YyUeHHMs I'8OJOTHYECKHX (PAKTOPOB ZAA ycTa-
HOBJIEHUS 38KOHOMEDHOCTM MX BJMAHMA H8 TE MAM KHHE BONDOCH Npou3-

BOZCTBA C LEJbH YAYYNEHAS YCAOBMM 3KCIIyaTALMM.
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YcTolYuBOCTE NODPOA

Teonory xapsepa NpUXOAUTCH BECTH NPOCTREE MHEEHEDPHO~TEOIOTH~
YEeCKHe HAOJOACHUR ¥ AOKYMEHTAUKW ZEeHOPMUPOBAHHHX YyY8CTKOB GOPTOR.
Ina Conee IpaMOTHOTO BEAEHMA LOKYMEHTALMM ITUX ABIEHUR HeoOXozu-
MO UMETH X0TA OH oflee NpP8ACTABIEHME O 3aKOHOMEPHOCTAX pPasBUTUA
nponecca zedopuaiuum GOPTOB U O MEPONPUATHAX MO MX NPEAYNpPEeRAEHUO.
B uesou %e BCe BOMPOCH M3YUEHHMR M pacyeTa YCTOWUMBOCTHM pewanTes
NPOEKTHHMI ¥ HAYYHO~-MCCHEZOBATENLCKMMM ODTAHM3AUUSAMM MIM CleUuans-
HHMM TpYNOaMu, CO3ZGHHHMM B KDYMHHX YT'OJBHHX TPECTaX ¥ KOMOMHATaX.

flox ycrofiuuBOCTEBH NOPOJ HAa Kaphepe MOHMMAETCH MUX CIOCOCGHOCTH
COXDaHETH DABHOBECHE M YCTOKUMBOE COCTOfHME B COpPTAX U OTBANEX.

Ycnosuen ycTo#dMBOCTH MACCHBA NOPOJ B ycTynax sBafeTc lpe-
BHIIEHKE CONPOTHBAEHHMH CABMTY, TaK HA3HBAEMOA NPU3MH BO3MOXHOI'O 00—
pyueHHA 10 HauOojee ONArONPUATHOA LN CMEMEHUs! NOBEPXHOCTH.

[IpusMoli BOSMOXHOT'O OOpYBEHHs] HA3HBAEPCH GIOK NOPOA, OrpaHu—
YeHHHH DOBEPXHOCTHHOTHOCZ YCTYNa M NOBEDXHOCTHV DCHACAEeHMs, IO
KO®Opo# NDOECXOZMT CZBMXCEME. [I0BEpPXHOCTH, KOTOpas OTDAHMUYMBIET
nepeMeRAapEynCd 110 Hell NpU3My OCpymEHMS, OCHYHO MMEET KpMBOAMHEM-
BYD (GOpMy. BepxHfis uacTh NDH3MH OODYMEHMS ABAAETCH IPH3MOM ARTHB—
HOr'O Z8BRCHMS, HHXHAA — NMpu3Moil ymopa.

YCTOAUABOCTD ONpPEAEASETCH, B NEPBYD OYEpexb, CONPOTHBASEMOCTHD
[IOPOA CABMTY, 38BMCHREH OT CHA CHeNLNEeHNS M TDEHHA.

Jna oneHrRe CONPOTHBICHMS CABHTY HEOGXOZMMO ONpEeAeNMTH CHen~
JeHUe ¥ KP3(GEUIMEHT BHYTDEHHEIrO TpeHMA. [ OUEHKM Y@TOHUMBOCTH
YCTYNOB HEOOXOZMMO UMETH TakXe ZaHHHE O IDOYHOCTH NOPOX B 00pas—
ne, 0 NPOCTPAHCTBEHHOM DACHONOXEHUMM, MODPOINOTHUECKOH M KOAMYECT=
BEHHO XapaKTEepUCTHKE TPEMMHOBATOCTH M HOBEPXHOCTEA HANJAACTOBE—
HEf. HeoOX0ZMMO MMETH HaHHHE M O APYIMX 3JEMEHTAX CTPOEHMA Mac—
CuBa, TAKUX KaK KDYNHHE HApYWEHWd, 30HH IPOONERMS, KOTOpHE MOTYT

OHTH MOBEPXHOCTHAMY ¥ 30HAMM €T'0 OCAACIEHUd. 79



Ycro#unBOCTS DHXJIHX NMOpOZ OLEHWBAETCA MO BeJWYUHE YIrig ecrecT-
BEHHOT'O OTKoOCa.

JmuTenbHasd yCTOWYUBOCTH 3aBUCHT OT DA3BUBAKMMXCA BO BDEMEHM
6e3 pocra HanmpAXeHUll nuacTuyecknx AeGopMmaumii, Ha3HBAEMHX NOJN3Y-
yecTrp. HauGonpme# noasydyecTop o0iafanT TANHACTHE W CAAGOCIHEMEH-
TUPOBAHHKE M OOBOZAHEHHHE MOPOZAH. [MA TAKMX NMOpPOA NPM3HAKM MON3Yy—
YyecTd HAONWZANTCA NpN HanpAXeHusAx, paBHuX 10-I15% or paspyuamuux.
N3yuenue u oueHKa NOA3YYECTM MODOZ FABIAETCHA TPYAHHM W HENOJHOCTHK
pa3apaGoTaHHHM BONpPOCOM (MOZPOGHO METOAWKA ONpefelieHUfl MOA3YUECTH
onucaxa I',Jl.¢ucenko /102/).

Knaccudbuxkannsag gedopmanmui GOpPToB x

OTBAJNIOb Z8ET Bu3MOXHOCTD NPOM3BOAMTH OLEHKY Xapaxrepa BO3HUKaK—
uux zegopMmauuii u BAMAHMA HA HEX pa3iMuHHX PakTopoB. 3TO CNOCOG-
CTBYET M3yuyeHuno redopMauuit u pa3paGoTKE MEPONPUATHHA MO YAYUYLEHUD
ycroiuusocTu. Bo BHMMI cocraBnena kzaccuduxauusa gefopmaumi, HaG-
JKA8EMHX Ha Kapuepax, Tadn.lz.

Ocxny GopTOB pasBMBAWTCA BO BCEX NOPOZAX M pacnojarewrcs Ioj
YyIJioM, B CpezxHeM, 359, Ocnnanme NpozoN%kaeTCH A0 NMOJHOIO 3asana
ycryna. VHTEHCUBHOCTH 3TOrO BuAa Ae(OpMaLyH, 38BUCAUEI0 OT Bh=-
BeTpPUBAHKA NMOpPOA, HEOOXOZMMO YUMTHBATHL MpPKM pacyeTe MNJNOWAACK U
GepM YCTYmOB, & TaKXe Hpy pa3paloTHe MEpPONpUATHi [0 YKPENJICHUH
0OpTOB.

OGpyuwense dale BCEro MPOMCXOAUT MO MOBEPXHOCTAM OCJHAGNEHMSA
(KOHTAKTH MOpOZA, TEKTOHWYECKUE HAPYWEHUA), NAA30NLUM B CTOPOHY
BHP3GOTAHHOI'0 [PUCTPAHCTBA MOZ YIJIOM 25-350, NpeBHWALAN YTOJ
BHYTPEHHEI'O TDEHMH M0 3THM NOBEPXHOCTAM. l[lpuMephne 3HAY@HMA CLEen-
JNeHUA ¥ KOJ{QMLMEHTA TpPEHUA NO HEKOTOpHM MOBEDPXHOCTAX OCJAGHEHMA,
no xaHHuM BHUMM, npuBexeny B Tadxn.I3,

B cBA3M Cc TEM, YTO OUPywEHME NPUMCXOZMT CHCTPO M HEOXMAAHHO,
TEOJIOr Kaphepa ZOJXEH CBOEEPEMEHH0 ZOKYMEHTHDOBUTDH HOBEPXHOCTH
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Knaconduxauua Jaedopuauuit GOpTOB M OTBANOB

TaGauua 12.

Kuphepos

Buzu ® xapaxTepucruka pedopmanuuit

PasHosuaHocTH Aedopumaunit

JenoBMA M OCHOBHHE NPUYNHH
BO3HUKHOBEHNA

OCHIHM = CHATHBAHWE OTAGABHHX
KYCKOB ¥ T'ANG K OCHOBAHMN ycTyne

OGpyuwueHusa = CHCTDO® CME-
LeHHe NMOpOAHMX Macc no xpyro# no-
BEPXHOCTH

OnonsHN =~ MELIEHHO® CMEIUGHME
NOPOZHLX MBCC NO OTHOCHTEABHO M0N0~
roli NOBEpXHOCTH CKONBKEHUR

OnNaHWEMNHUH =~ TCYSHH® HUCHUECH~
HEX BOXOM DPHXJHX TODPOZ HApyUeHHOU
CTPYKTYpPH

Dpeocapxgin = Bepruxsabuue
onycxaiye npuCOpTOBHX YUSCTHOB
PUXANX OpoK Oe3 00pas3OBainf G~
HOf NUbLGPXHOCTH CKOABXGHUSA

Il
2.
3.

L

2.
3.

2,

3,

L.

24

L.
2.

3.1

Ocuny pHXJHX NOPOA.

Ochltt CABOOCUEMEHTU POBEHHKX
nopox
OCHMI KpeNKMX TpPeWMHOBATHX
nopox

OGpyuexe mo KOHTBKTAM, TEKTO-
HHYECKUM HApYLEHUAM, OTXEJBHHM
Qgemunau ¥ 30HaM

O6pynnBauue Nno KpuBOJMHENHHM
[IOBOPXHOCGTAM

OGpyieHne no CJAOXHLM [10BEpX~
HOCTANM Ocnabienus

Ononauu H30TPONHNX M8CCHUBOB

QUNBTPALMOHHEE ONON3HU

OnonssK noxposa

KonraxThHue OMON3HM
TayOuHHne Onoa3xu
Onoznsum - BuNupaBuA

OnoasHM OTBAJOB:
8) HaANOoNOWBEHHNE

6) noaouBeHHNE
E) HOANOJAOWBEHHHE

KoscucTeHTHHE ONJKBHHN

DAL TPAUMOHHEE OTIMHBUHH
{cyddoanu )

Iipocazky nopon ecTecTBEHHON
CTPYKTYDH .
[lpocazi nopoa HapyweHHOU
CTPYRTYPH (ornanon¥

pPOCazKM € BHAABAMBAHUEN
ocHoBauuit

Cuan TAXECTH U4 OTCYTCTBME 380T-
KOCKH,

BansiMe BHBETPUBBHUA, OTCYTCTBME
380TKOCKH,

BuBeTpuBaEne, M8CCOBHE B3DHBH,
OTCYTCTBHE 380TKOCKM.

[lazenue cnoes, Hapywexul, 30H
TPELUHOBATOCTU B CTOPOHY BHESMKHM
Kpyye 25- 35%,

[Ipy¥ 3aBHEEHEM YyPNa OTKOCA ¥ BH-
COTH ycTyna.

Hanuyne nosepxHocTe#t ocnadaenusa

[lonToX IPYHTOBHX BOJ MJM CKOMJIE=
HUE JZIORZEBHX M T&NHX BOX.
"lozkunwBasue" ycTyna BCleICTBHE
BHHOCA (MABTPYOULMMUCS TOTOKAMU
cnado CBA3GHHNX Y8CTUI.

Haneranue poxnX OTJOMEHMN Ha
HaKJOHHDH NMOBEPXHOCTH TBEpXHX
fIOpOX M OTCYTCTBME DETryNMPOBaHUA
CTOK& AOXRIEBHX BOZX.

"logpe3ka" nozorosanerapmux u 06—
BOZHEHHHX KOHTAKTOB, CJ0EB LiH-
HUCTHX MOpOZ, Pe3pHBHHX HapyueHuil.
XapaxTepHH ANA RNOpOA Nexauyero Go-
Xa NpH HaNMyuy CNOEB TAMHUCTHX
nopox U HANODHHX BOA.

Haziuuye HeBCHPHTHX CJ0eB NIacTHY-
HHX TPIMH M CABOHX KOHTaKTOB, 00~
BOZHEHME NAOLABZOK YCTYNOB.

llopoan orpana cnacee NOpoX OCHO-
BBHMA,
OcHOoBanue OTBaNA HAKIOHHOE

llopoas OcHOBaHWA cradee f0pox OT-
Bana. Heznuye HAHODPHNX BOZ B OCHO
BEHUM OTBANA.

HacuueHue BOAOH NMOPUCTHX OTIAOKE=
Huii (neccos W Ap.) ZO KOHCHCTEH=
s TEKYUECTM.
BuHOC necyaHWX 4scTUl (MIABTPYlo-
UMMCH NMOTOKOM.

YBJIAKHEHKE BHCOKOMODUCTHX OTIORE—
HUi U BHWENAYCHHHX NOpOJA.
YnnorHEeHHMe NOPOA OTBAJOB

Hanuune HEYNINOTHEHHHX M NJAaCTHY~
HHX 1OpOX B OCHOLBHMH YCTYIOB.



ocnalieHuA ¥ W3BeWaTh I'OPHO-TEXHWYECKOE DYKOBOZCTBO O BOBMOXHON
AedopMaiyu.

Ononssm B GOABHMHCTBE CAYUAEB CBA3AHH C BaJAMYMEM [10BEDPXHOC-
Teli ociacueHnsi, NPEACTABNEHHHX KOHTAKTAMW NOPOXK, NpPOCIOAMM iU~
HMCTHX NOpOZ M TEKTOHMUECKUMU HapymeuwsiMu. [osTomy BOXHO 3Harh
BAKOHOMEDHOCTN pACHOJOXEHUA M ODUEHTMPOBKY SJIEMEHTOB CTPOEHUSA
TOpDHOPO MACCHBA, 8 TAKEE 3HATH CONPOTMBIEHHKE CABUIY MO TaKLM 10—
BEDXHOCTAM oCHaCieHMA. B CBA3M C 9TUM OT reojora kKappepa Tpedyer-
CA CACTEMaTH4IeCKoe W3YUYeHHEe W JNeTalNpHafs JOKYMEHTANNA CTPYKTYDPHHX
SNEMEHTOB C LeJbD BHABAEHAA 38KOHOMEDHOCTEW WX PACHONOKEHUS U

O0COCHOBBHHOI'O NpPOTHO3NDOBAHVA . )
Ta6nuna 13.
XapaxTeprCTUKA CONDOTMBISHUA CABUTY NOBEpX—~

HOCTAM OCRAONCHMA

Cuennegme Yrox
Mopoznu [loBepxHocTH ocaalneHUs /M T peHus,
IIQQA.
HeynaorHeRHHE, 50% or
HOZUCAOLN POBAHHHE KOHTAKTH ClOEB CLENJEHNA B
Maccuse
YnnorHerHNe, CcHAGO~ KOHTAKTH CJ0EB 10-18
JZUCIONMPOBAHENE
[IeCUaHUKH KOHTaHTH, TPEUUHH
poBHNE ,I'azKne 20~-26
e pOXOBATHE 28-31
aNeBPOIUTH KOHTAaKTH , TPELMNHH S
DOBM. 3,TJaAKUE 17-20
enoxVBaTHE 25-28
apruaiuTH KOHT8KTH , TPELMHH I
POBHKNE , I'I3AKKE i5-18
e poxXoBaThe 235-26
JnAOTHEHHNE , IUCHO~
L¥pPOB8HHKHE KOHTaKTH CJOEB 2-5
MeTamop@u3oBaHuke
(cnanny KOHTAKTH CJIO8B, TPEUMH: 5-10
POBHHE 15-18
e pOXOBaTHE 23-25
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9 aKTOpDH, B W AU U eE H a yecroilhuu-

BocCcT5b . OCHOBHOH XapaRTEPUCTMKOA YCTOMUMBOCTK NOPOX B yCTynax
ABAAETCH CONDOTMBICHME NOPO4 CABAUTY B MGCCUEE, KOTOpOE 38BUCHT

OT (M3UKO-MEXaHMYECKNX CBOHCTB B 06pasLe, OT CTPOEHUF ¥ HApyWEHHOC
TV MacCuBa TpDEmMMHAMB Da3HOrO MacuTada, pa3NHBaMi, MHBEKLUUAMM K
T.4. Ha ycroilunBocTh OKa3HBAKT BIMUAHME TUALOTEOJUTIMYECKME, IE0-
rpaguuecKkue u TOpDHO-TEXHUYECKUE YCNOBUA.

YM3MKO-MEXaHKUUYECKNE CBOHCTBaA
nOopOoO XKW B 00pa3le 3aBACAT OT MUHEDPANBHOIO M IpaHyJiOMETPUYECKO=
o COCTABa NOPOZOOOpPA3yMMUX YacTHl, ¥ LEMEHTa, OT CTPYKTYpPHO-TEK-
CTYpPHHX 0COCEHHOCTEH!, OT CTENEeHM JUTUGHKALMN U BEBETDPENOCTH MO~
pOX. 38KOHOMEDHOCTH ¥ NpUMEpH 3TON 33BUCUMMOCTUM DACCMOTDEHH panee.,

B ueaom, ycTOAYMBOCTH NOPOX NOBLLLETCH C yYbeANUEHHEM MX NpPOU~
HocTU. B cxanbnux nopofax NpPORBAAETCH, TAK Ha3uBaeMas, KpUTHYEC—
Kasi NpOYHOCTH, HOTOD8A XapaKTepu3yeT TO COCTORHME IIODOX, KOTrja
yBeAMUeHue NPOYHOCTU MepecTaeT OKa3HBAThL BAMAHME Ra YCTOWUMBOCTDL
nopox. YCTORUMBOCTL TOPHOr'0 MACCHBA B 3ITOM Clydae ONpependercs Ha-
JMuMeM nosepxHocTedt ocnadieHra (TeKTOHWUECKMMM HApYUeHUAMU, Tpemu-
HOBATOCTHR) .«

Mo ganumm I'.Jl.®uceuxo /i02/, KpuTHUECKOH NMPOUHOCTHY CKAaNBHHX
nopox ciaegyer CYATATh TY NPOUHOCTH, KOTODAf MpU 38ZaHHOK BHCOTE
YCTyNa NO3BOAUT NPUASTH €My YTOoJ OTKOCA 60%. B YCNOEMAX ¢ Hauoo-
Jee XapaKTEepHHLX IJA CKaNBHHX NOpPOA CPeAHUMM 3HAYeHuAMM U3NKO=
MEX8HUYECKNX CBOMCTB U TPEWUUHOBATOCTU KDATUUYECK&Ss: BEAMUMHA CLEN-
Jenuss xoneonercs ot 40 xr/cu2 npu rayouue paspacorkun 100 M Ko
500 xr/cu2 npu rayoune 500 M. CHaHME KDUTMUECKON NPOYHOCTH NO3-
BOJAAET B CAYY8€ €€ NPEBHWEHMA HE NPOBOLUTHL TPYAOEMKOTO ZAeTalb-
HOI'O M3YYEHHA NPUYHGCTH NO 0Gpa3LaM.

YCTORYMBOCTD DHXANX 34 TIMHUCTHX NOPOZA BO MHOIOM 3dBUCHT OT
UX BOAHO-(M3UYECKMX CBOWCTB (HAOYXaeMOCTH, PA3MOKEEMOCTH, LOL0—
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HACHUWEHHOCTH ¥ T.2.). B PE3YibTUTE NEpPEyBIaXHEHUS TAKHE [IOPOAN
HadyxawT W Das3yNAOTHANTCH, 3TO [PUBOAAWT K YMEHDUEHWO I1PUYHOCTH
nopox.

HapyweHHOCTD MAACCUDBAIE TPEUMHOBATOCTEN Das-
HOT'0 MacuTada W MEJNKO# CKASXYaTOCTBO UIpaeT GOABWLYW poiab B ycTol-
yuBoCTH OOpTOB.

HanoOonnuee BAMAHME HA YCTOHYMBOCTH OKA3HBAKT KPYNHHE TpEWy-—
HH 3HBUMTENBHOA NPOTAKEHHOCTH, & TAKXE TPEWMHb, Najawuue B CTO-
POHY BHDPAOGOTAHHOTO MPOCTPAHCTBA ¥ WMEOWME POBHME CTEHKM M 3amon-
HEHHHE DIMHUCTEM Marepualiom. 1o TarkuM TpewnHaM BeJMYKMHA CUENNeHus
U KOO@IMUMEeHTa BHYTPEHHETO TPCHUA 3UAYATENBHO MEHBWE, YeM IO Apy-
TuM HanpasleHisiM, [l03TOMYy YCTUWYKBOCTE GOLTUEB IIpU NULPE3KE TAKMX
Tpewux OoOECNEYUBaeTCH B TEX CAYYafX, KOTJAA YyIJjibk NaieHUa B CTOpO~
Hy BHDACOTAHHOr'o NPOCTPAHCTBA HE IIPEBHCAT YTNOB TPEHUA 10 ITUM
NOBEPXHOCTAM ocnalieHua. MHOrza 5T0 NpeBHueHue I[ONYCTUMO XO 469,

Bnuanue Ha yCTOHYLWBOCTDL MEJKOH TPEwlHOBETOCTH, YACTO PACHOAO-
XEHHO!l KyXIMCcooOGpa3HO, HE CTOABL 3HEYMTEJNBHO, KaK 3TO UMEET MECTO
B Cly4yae OJNaropUATHO OPMEHTHPOBSHHMX KDPYNHHX TpeuMH. [[POCTpAHCTBEH
HOE NOJIOXEHNE MeJKO{f TPEuHOBATOCTM HE UMEET COJNbLOTO 3HAYEHUS
B gefopmauum ycTyna, KOTOpas HpOUCXOAWT B BAAE 30HH C BpalieHu—
€M OJIOKOB NOpOZ, OIPAHMYEHHHX TpeuuHamu. [loBOPOT ONOKOB 3aBUCUT
OT X {OpME W pasMepa, & TAK¥e OT COOTHOWEHNA C MOLHOCTHK 3OHH
cMemennd. IlooTony B TAKMX rEONOTAYECKHX YCHOBUAX HauOOnbLEEe 3HA-
YeHue NpUoBpeTraeT U3yYeHHE CPEAHEI'0 pasaMepa N (JOMMH ONOKOB OTAENb~
HoCcTH,

llnuxaruBHEE HapyueHus, ONaroZapf OCJHACNEHMO MACCiba [0 AJOC-
KOCTAM MEXCN0€BOI'0 CKUJNBXEHUf, OOPa3syOUMMCH HpW CKJIAZYATOCTU, TaK-
X6 KaK 4 RPYNHHE TPEUMHH BJIMANT HA YCTOMYMBOCTH NMOPOA. llpM UHTEH-
CUBHOM CKIAZSATOCTM MHOTZA HalnmoZaeTCs TOHKOE paccllaiBaHue, pas-—
JUH30BaHNE M I'OQPMPOBKA I1OPOA C NMOAMLOBKOM M TIMHKOK TPEHUA nO
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NOBEDXHOGTAM CKONBXEHUSl. JYACTKM C TaKofl ZUCIOUMPOBAHHOCTHYD OTNHM-
4apTCA Kpaiinedl HeycToluMBOCTHIO.

To %€ cam0e OTHOCHUTCH K ZAUCIOLUMDOBAHHHEM AODOZAM yYaCTKOB NOA~
HATHS ¥ BHEZDEHMs AMANuUpOBHX oOpasoBaruli. B CBA3M ¢ BHejppeHueM 00—
KOBHE TOBEDXHOCTM ZMANKPOB RABIAKTCHA HAKJIOHHHMM NOBEDXHOCTAMM OC—
Jna0nenus Maccusa, [loBHIEHHAR OGBOZEHHOCTDH HOHMREHMH MexAy Zuann-
paMu NpuBOZUT B cydPosmoHHHM sBIeHuAM, Jedopmaiuu yCTyNnos npy nox-
paGoTHE YYacTKOB pPa3BATUS JAMANMDOBHX 00pa3oBaHult xapakTepHH AAf
KaphepoB, pa3padaTHBaRLXX GYPOYTONBHNE MECTODORZEHMA C YIIAMA HU3-
koit yraepuraumu. (Epmonaescxuit, CemeHOBCKO-T'ONOBKOBCKMA M Zp.Kaphe=
PH).

BnBeTpuu BaHMNE yYMCHBEAET NMPOYHOCTDL NOPOZL ¥ BH3HBAGT
OCHNaHue OTKOCOB, OCHIT@HME HAYMHAETCA, KOTAA NpOYHOCTH NMOPOZ HA MO-
BEPXHOCTH OTKOCA CHHXAETCA O KpUTHUECKOH (npezesnHol), saBucsmelt
OT NPOYHOCTHM M OGBEMHOTO BEca NOPOAN ¥ OT yria orkosa ycryna (puc.
I7). B nepByw oyepexdb OCHNANTCA NMPOCNOM CIACHX NOpPOZ U BEDXHSA
6poBKa yCTyHa, YTO NPUBOAMT K €0 BHNOJNBXMBAHMO, BRIOTH ZO HMOJAHOTO
38Bana OCHIBD.

Jroa HakJOHa M npoduisr GopTa, NOABEpPruerocs BHWBETpUBaHUW, &
TaKKe 00beM OOpyuuBUEHCH NOPOAN XapaKTEpU3yHT MHTEHCUBHOCTD M IPO—
LONKXMTEABHOCTD BHBETpUBaHuA, (CM.puc.L8, oTparawuuit npezBapuTENLH—~
HHE pe3yNbTaTH MCCIeZOBaHWA nojyueHHwe Bo BHUMI naGoparopueit yc-
ToiluMnBOCTH GOPTOB KAPHEDOB).

WHTeHCUBHOCTH BHBETPWBAHUA 3aBHCUT HE TOABKO OT COOCTBEHHHX
npoLeccoB BHBeTpMBaHMd, HO M OT Yrja OTKOCA M BHCOTH Oopra, OT
BAMAHUA OypO-B3PHBHHX DAGOT U T.X.

Ochnanne ® oniHBaHWE GOPTOB [OZ BIMAHMEM NPOLECCOB BWBETPUBE~
Huf, B peaynprTare OTTAMBAHMA M 38MODARMBAHUA MOXET ONTH BHAUMUTENB~
HHM B paiioHax BeuyHo#f MepanoTH, Hampumep, HA KallepkaCKOM YTOXBHOM

xapsene (flxkyrnu) OpOBKM YCTYNOB, CJOKEHHHX CAACOCLEMEHTHDPOBAHHHME
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yzon omnoca, X*

1- anebponum

2-yeoses

3- onorobwe eauHe

q -a/kuum(ﬁaamo&c«uu' Kapeeo)

Puc.L7. 3aBucuMocTh KpurMuecKodl mpousocrd (A) mOpoZ oT yria
OTKOCOB YCTYNOB KODKWMHCKOTO Kaphepa.

Prc.I8, llpnuep BARAHKA WHTGHCHUBHOCTH # NDOXONEUTEABHOCTH BHBETDU-
BEHUS NECYRHO-PAMHMUCTHX M YPAMCTHX NOPOA HA yrod M Ipo-
¢unp OTHOCA M HAa O0BEM OCHNM, JxMOacTy3cKud Kapsep.
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eCYaHO-TIMHUCTHMY NODPOZaMM, NEPEMENanTCA B pesyjJhraTe ONANBAHUA M
ocunasuf 20 20 M 3a 7eTO; OpOBKM YCTYROB, KapkepoB Tpecra “AKyr-
azuas" CIOXEHHHX MEprelsiM¥ M W3BECTHAKaMii, COOTBETCTBEHHO - HA

5-6 u 1-2 M,

layuenne reonoruueckux aKTOpPOB: COCTABA M CTPOEHHA NOPOZ,
NNAKETABHOR ¥ TpemeHHOM HApPYLEHHOCTM ZaeT BO3MOEHOCTH YCTAHOBATH
38KOHOMEDHOCTH MX BIAMAHWA Ha OCHOBHO/ noxasaTenb YCTORUMBOCTH -
COMpOTHBJIEHUE MACCHBA CUBUTY, M AEN&TH B OCWLEM BuZE OLEHKY yCTOH-
YuBOCTM fIOPOZ.

'mzporeoidioruuyecKue YCIHIOBHMSHA OKA3WBA-
0T BIMAHME, B NIepBYN Ouepezb, HA PHXJHE CJACOCLEMEHTHPOBAHHHE
¥ BHBETDEJHE IOPOH.

KocBeHHOE BAMAHME HA YCTOHYMBOCTH OK&3HWBAET BAAXHOCTH MOPOX,
OT KOTOpOH 38BACAT MEXaHMYeCKUE, B NEDPBYD OYEpeAb, NPOMHOCTHHE IO~
Kasarenu. llpy NOBHWEHHOU BIAXHOCTH OZHM M TE Xe NOPOAN MEHEE RpovY-
HHE, UEM CyXue. IJr0 BAMAHME BECHMA 3HAUMTENBHO AN TAMHUCTHX NODPOA,
MPOYHOCTH HA Cpe3 KOTOPHX YMEHBWAETCA B 4 pasa Npu MOBHUEHWUK BIAK-
HOCTH TOJBKO B 1,5 pasa, HaGyxanue raui, OCOGEHHO 3HAUUTEABHOE IPH
UX pasrpy3Ke OT HaneTapuux nopoi, NPABOAUT K MJIACTHYECKOMY TEUEHHIO
B CTOpOHY Xaphepa. OOBOAMEBHHHE IIECKM ¥ CYNECH OKOHYATEJNBHO TEDPRDT
cBolcTBa CBA3AHHHX MOPOA M NpPEBPAUANTCH B AJHBYHH.

[lorox rpyHTOEHX ¥ NOBEPXHOCTHHWX BOZ BH3HBAET MECTHHE ZedopMa—
iun opros. CyuecTBeHHOE BIMSHME NOA3EMHNX BOX IPOABAHETCA B TeX
cayuasx, KOTZ8 BOKDYT Kaphépa co3faeTcs IAyOOKas XenpecCHMOHHAA
BODPOHKA,

Tmzpocrarnyeckoe AaBleHue ABAAETCA pPE3yNbTATOB COBMBCTHOIO
JedcTBUA TMAPOCTATMYECKOI'O BIBEMMBANYA M TUIDOZMHAMMUECKOrO Zap-
neHus. T'mapocraTnyeckoe ZaBieHWEe, HanmpaBAEHHOE NO HOPMAIM K [OBEpX-
HOCTH CKOJNIBXEHUSA, yMeHpLaeT HOpPMAJNBHYD COCTABHYD BeCa MNOpOX NpR3-

MH BO3MOXHOTO OCpYyWEHHS, YTO BEAET K YMEHEBUEHUN® CHI TPSHMA, X
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CAEeZOBATENBHO, CHUXAET YCTONUNBOCTE.

I'napomunaMuyecKoe ZaBieHue, ZeilcTBypiee IO HanpaBleHUD BOLHO-
TO NMOTOKA, OKA3HBaeT COJEWOE BAMAHKE HA YCTOHYMBOCTH, OCOCGEHHO HA
yyacTKax BhcaunBamufA. [lpy npocauMBaHKM BOX NPOMCXOZAMT: A) BHle-
JayuBanEMe JETKO DACTBODMMHX COezuHenufi (CynbiaToB, XIOPUTOB, Kap=—
0oHaTOB); §) BHHOC KAMNOMZHOW COCTABHOM 4aCTH INIMHNCTO-COAEDEA—
mMX NMOpOJ C HapymeHueM CTPYKTYPHHX cBfsefl MexZy OCTABUMMUCH 4Yac—
THIAMK; B) MEXGHWUECKOE BHMNBEHME MEAKMX YACTHL C IpOABIEHHEM Cyd-
¢o3uil; T) BHIABIMBAHME DACKUEEHHHX M HAGYXHMX NMOPOX IOA BHMSAHMEM
TUZPOZMHAMMYEGCKOTO AaBleHUA QUIBTDpYywMelicH Boaw: A) TeueHue HAGYX—
EMX TJ¥H U OGBOJZHBEHHHX NECKOB B CTOPOHY OTKOCA yCTyNa; e) 3poaud
NOBEpXHOCTE 60OpT2 B BUAEC NDOMOUH M T.l.

HezpeHupyeMue HAROpPHHE BOAH B JexauyeMm OOKY YToOJibHHX 3anexei
YacToO ABAAKNTCA NDUYKHON KPYIMHHX ONOJA3HEH.

YcroiunBoCcTh GOPTOB KDENKUX TPEUMHOBYUTHX NOPOA B CBA3M C MOJO-
ol ZenpeCccuOHHO# BOPOHKOR NpPAKTHUYECKU HE CBA3AHA C OCBOZHEHHOCTBHE,
30HH TOKTOHMYECKNX HApYmEHWR MAM OTXeAbHHE MHTEHCWBHO TDEmMHOBa-
THE NAACTH ABAAWTCH MCTOYHHKAMY AJUTEIBHOIrO NUTBHKHA BOZOM KOHTAK-—
T0B NJ8CTOB ¥ NpPOCNOEB PIMHUCTHX NOpPOZ, YTO yMEeHbllaeT yCTOHUM-
BOCTH YCTYTOB.

Cnexyer NnoxuepkHYTh, YTO BIMAHWE TUAPOreoNOrMuyeCKux akTopoB
Ha YCTOHUYMBOCTE BO MHOTOM ONpezelifeTcA I'€OJOTUYECKUM CTDOCHMEM:
JMTONOTUYECKKM COCTEBOM, CTPOEHUEM NOPOZ ¥ MX TEKTOHUUYECKRH Ha-
PYWEHHOCTHI , BHZAEDXAHHOCTHM CJAOEB M NJAACTOB, & TAKEE XapaKTEpOM
nepecranBadnA BOJOHOCHHX M BOZOYMODHHX TODUBOHTOB. l3yueHue 3ako-
HoMepHOCTEl 3TUX cBA3eli crnocoGcTByeT NONHOUEHHAA TEONOTHYECKAA ZO-
KYMEHTAUMA, YTO HEOOXOAMMO ANA pELiEHMS BONPOCOB, CBABAHHHX C Bh-
GOpOM ONTUMANABHHX YIJIOB HAKJIOHA OTKOCOB M BHCOTH YCTYMOB.

T'uaporeonoruueckune GaxKTOpH ¥ MX BAMFHME Ha YCTOHUMBOCTE 3a-

BUCHT 0T reorpaduueckux ycaosui., HomMdecTBO M XapaxTep aTrumocdep—
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HHX OCAZKOB OKA3HBAWT BIMAHME HE TOJNBKO Ha O0LYW OGBOZHEHHOCTH
Kaprepa, HO TaK®e BIMSAET Ha OCPA30BAHME NIPOMOMH, ONJHBMH U T.ll.
TeunepaTypunii pexum BO3ZYXa M IAYOMHA [POMED3&HUA ABAAKNTCA BEAy-
MMM areHTaMy BHBETDUBaHMA, NDUBOZAWErO K DPa3pyNeHMK NOPOXL Ha No-
BEDXHOCTH OTKOCOB ¥ MX OCHIIQHKW,.

Penrsd mecrHocTM M ruiporpajuyeckas ceTh aBiswTcA faxropaMu,
BAMANMUME HA OOMY® OGBOAHEHHOCTD Kaphepa, & C BTUM H& YCTOHUMBOCTH
ycrynos. Bexayuee sHauenue 3Zech uMeeT NOBOXECHUME Kaphepa OTHOCH-
TeABHO 0a3uca 3po3M¥ M 3€DKala I'pDYHTOBHWX BOZ, 8 TaKxe HaaMuue CKON
JNeHu# NOBEPXHOCTHHX BOZX.

B HeroTOpHX paiioHax Ha YCTOHUMBOCTH YCTYNOB OKA3HBAET BAMS~
HUe TexTOHO-cellcMuyeckue yclosus palona.

TopHo-TexHuUdYeckKkue ycnosusa. C usme
HEHMEM BHCOTH YCTYNA M YIi@ €ro OTKOC& M3MEHAETCH YCTORUMBOCTH
nopoA: Gojee BHCOKME YCTYNH C KPYPHMM OTKOCAMM MEHEE YCTOWUMEBH.

SHauKTENBHOE BIKAHKE HA YCTOAUMBOCTH OKASHBAWT B3pHBHHE Dpaso-
TH B CBfi3U C CEiCMMYECHUM BO3ZEHCTEMEM M YBeJIHYEHMUEM pa3ApoGNeH—
HOCTHM NOPOZ Ha paccrosnue Ao SO0-70 M.

Ha ycrToiluMBOCTH YCTYNMOB BIMAET pasMep GepM ¥ paGOUUX MIOMAZOK,
a Takke npofuab OTKOCOB M KOHYMI'ypauusf YCTYNOB B INJaHe.

MexaHduueckne croiicrT3Ba ropHOTO

MaccK Ba. MaccuB nopox pasCuT TpemumHaMu, ¥ OONACTH PA3BATHA
pacTAruBanLUMX HanpaxeHuid B zedopuupyemoM ycryne He3HauurenbHa, [lo-
3TOMY Npu OnpejeNieHMY NpeZeJLHOr0 COCTORHMA paBHOBecHa (ycroiun-
BOCTH) YyCTYNA NpPUHEODPETANT CONPOTHBIEHUEM NOPOZ OTPHBY ¥ YUUTH-
BAaNT TOABKO CONPOTUBJICHME CXATUD X CPE3Yy, KOTOPHE AOCTATOYHO NHOJ-
HO XapaXTepu3yWTCs CLENJNeHHeM X KOapMUMEHTOM BHYTPEHHEI'0 TPEHHf.
Ocnadnenne NMpoOUHOCTHHWX CBDilCTB MaccuBa, B NEPBYD OYepelb, eTo
CLENJIeHHA, BH3BSHHOE TPEWMHOBATOCTEN U NIOBEDXHOCTAMM HamaacToBa~
HUfA, MORHO OLEHUTH NO pe3yiAbTaraM HaTypHHX UCIHTaHW} MaccuBa ¢
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NOMOLBR THAPONOZYWEK ¥ NO Aa6OPAaTODHHM HCIOHTAHMEM OGpPasUOB.

Nlorasarenes CTeneHN oclaGJeHNA ABAAETCA RKoodduOMeRT CTPYKTyp-
HOPO OCNalNeHUA CLENTEeHHA Ai- onpenenfeMHi OTHOWEHMEM CLENJeHns
B Maccuse (Cm) K chennenuw B Kycke, odpasue ( Co ): Ai='%%

Nloxasarens A¢ I HEKOTOPHX pafioHOB NpUBEAEHH B Tabin.I4 nmo ZaHHHM
BHUME .

TaGauua 14
no oTAeak~ | IO Hampapie-
Paifon liopoza HHM Tpenu- | Hup TpenuHo- | 1O APYTUM
P Ham SaTooTh HANPARRGHUAM
Kysoacc [lecuaHux 0,03 0,I0 0, {5-0,60
Anespoaur - 0,07 0,24
Apruamur 0,03 0,07 -
Jroxns 0,02 - 0,11
Jxudacrys ApruaanT - - 0,17-0,23
Yroas 0,05 0,11 0,25

Koadduuuenr cTpyKTYpHOTO OclalileHufl 0 HalpabjeHHp, He COB-
nazavmgMy C NOBEDXHOCTAMHM ocjalnerns, no AaHnum I'.J.Qucenxo, He
[IOCTOAHEH ¥ 3@BUCUT OT COOTHOWEHHA pa3Mepa AEPOPMHPYEMOT'O Maccusa
(B HameM cJiyyae OT BHCOTH yYcryma H) M pasmepa SI8MEHTAPHOrO0 GJOKE
(1 ), orpaumdessoro TpemmHaMs. 3Ta 3aBMUCHMMOCTH, ycraHoBaesnas H.H.
Kypaenuu /51/, usoGpaxena Ha puc.I9.

W3 puc.i9 BUAHO,YTO NpU YBENMUYEHMHM OTHOMEHUR H 3nauenne Ai

!

yOHBaET M npu% = [20 cTAHOBHTCS TAKMM %€, KaK NO HANpaBACHUAM OC-
nadneHus. CreZ0BaTeNbHO, €CJHM BHCOTA YCTYN& BO MHOT'O Da3 IPEBH-
IaeT pasMep BNEMOKTapHOI'0 CTPYKTYDHOrO OJ0Ka, TO HPUYHOCTEHE CBOM—
CTBa MACCHBA BO BCEX HENPABJEGHUA MOXHO CUATATH NMPAKTHYECKM OXMBA-
KOEHMM, HE38BACHMO OT TOT'0, COBINAABNT I 3TH HanpaBleHUd C NOBEpX-—
HOCTAMU OCAACHEHMA uAM Her., [looroMy ropuufi Maccms, pasCUTHA Tpe-

UMHOBATOCTH, CJHCAYET DACCMATDUBATH KAK KBa3uM3OTPONHYW CPEAY.
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Puc.l9. 3aBHCHMMOCTE NOKAa3aTENfl CTPYKTYPHOTO OCAACNCHAN MECCHBA
OT COOTHOMEHMA PA3MEDPOB Ae%opuupyeuoro MacCHBa M CTDYR-
TYPHHX OJIOKOB, OTPAHUUGHHHM TpeLuHaMY
I = o6nacTh QHM3OTPONHHX CBOMCTB MaccHBa;
2 =~ 0058CTH KBASHM3OTPONHHNX CBOWCTB MaccHBa.



ZedopuMypyeMyn BO BCEX HanpaBIEHUAX NPUMEDHO OAMHAKOBO. Hpu%%(lZO
MaCCUB CUMTEETCS aHW3OTPONHHM ¥ OyZeT ZAeHopMupOBATHCA NYTEM CKOJNb—
MEHASI N0 TPEmUHAM, T.K.[I0 HUM CONPOTUBJIEHHE CABUI'Y 3HAUMTENBHO
MEHBlie, YeM N0 APYyrMM HanpaBleHMAM. (PaccMOTpeHHWe 30HH Ha pUC.19
NOKa3aHH pa3Hoit WTPUXOBKOMK).

[Ipy xedopmauui ycTyna, KOrZa NOBEPXHOCTH CMEULEHHS He coBnagzaer
C fPKO BHPaXEHHO NOBEPXHOCTBI OCNaCleHWsA, & MACCUB PA3OUT TpELUHE~-
MM Da3HO# ODUEHTMDOBKM, CMELEHHE IDOMCXOAUT B BUJE 30HN C Bpama—
TEJbHHM [ePEMENCHNEN CTPYKTYPHHX ONOKOB. [Ip 3TOM npejeibHoe Hal-
pAXeHUe CMeueHMd MEHBUE CONPOTUBIEHU CABUTY B HETDEIMHOBATOM Mac—
CuUBe Ha BOJWYMHY CTPYKTYDHOrO ocliiaGleHusi. BenuuuwHa 30HH BpaueHHA
GJIOKOB 38BUCHT OT BEIWYMHH ZAePOpMUPYEBMOTO MECCHBA.

Cuennerpe B Maccube onpezeaseTcs no gopmyle, npezlioxReRHON

T.0l.0ucenko: CH=-———91—TF,
4+(1tnT

rae O - Kos(duIMeHT, 3aBUCAmME OT NPOUYHOCTM NMOPOA B OGpasle M
OT X8paKTepa TDELUHOBATOCTH. 3HAYEeHUEe Ko3afduumeHTa Ge-—
percd M3 TaGIMUR , COCTABIEHHOH MO MHOPOUYMCAEHHHM MC—
CNEeROBAHAAM BHMMM(cu.pedoru /61/, /102/.)

llpy coBnazeHuH MOBEPXHOCTH CMEUEHHA C NMOBEDXHOCTAMHM OCJAGJEHUS
NpPOMCXOZNT NNOCKOS NEpeMelieHne no Hedl npuamy oOpymenus. CompoTHB—
JNeHNe CABUIY MO TAKMM NOBEDXHOCTAM, CM.Taln.l3, Kak NpaBulio, MEHB—
me, YeM 110 ApPYI'MM NOBEPXHOCTAM. CLenjJeHHe B MACCHBE, CHOKECHHOM
TPOWUHOBATHMN TuHAMM (BOroCIOBCKEMA ® EpMonaeBCKuid KaphepH), MeHp-
me cuenjieHus B o0pasue B 3 u Gojee pa3. CONpOTUBlEHME CLBUTY B Ta~
KOM MAcCHBe He 3aBMCHT OT pPa3MepoB Le(QOPMUPYEMOTO MaCCHBA.

Xapaxkrep medopMmanvy¥ ¥ BeJMuMHA CLENJNEHMA MAacChBa CO CTYyNEHYa=-
TO PaCNOJOXECHHHMH TDECLMBAMK 38BACUT OT MOMHOCTMA M YACTOTH MERTpE—
UMHHHX YY8CTKOB, & TaKXe OT BeJMYMHH HaNpPAKEHUA M pasMepoB NpU3MH

00pymeHnd.
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PaccuoTpeHHNE IeONOTMYEeCRue, TMZPOreO0NOTMYECKUE K I'OpPHO-TEX-
HUYeCcKHe (aKTOPH ¥ OOmMe 38KOHOMEPHOCTH ZEQOpMAUMN TOPHOTO Mac—
CHB2 MO3BONSNT NPOBECTH TUNU3ALMD MACCMBOB MO MX yCTOHuMBOCTH.

HExenepHO-TEONOrMYecKe8n Kiac-

cnduxrxanusg Maccuso3B no YCaloBUMAM

ycroi#yumBocCcTHU , B 3aBucuMocT¥ OT COOTHOHEHHF OCHOBHEX

3JIEMEHTOB I'€0JIOTUYECKOI'0 CTPOEHUS MacCMBOB, TAKKX RAK YCJOBHft 38-
JeTaHud, CTPOEHHA NIACTOB M YIIEBOCHON TOJM, HADYWEHHOCTH TOPOX,
2 TaKke B 3aBUCUMOCTH OT MHKEHEDHO-IeOJOI'MYECKMX CBOMCTB M COCTa-
Ba 1OpOZK, MOXHO BHAEJNTH 3 OCHOBHHE I'PyNNH MaCCUEOB, OTIANYAKNUUECH
csoeit ycroiiuuBocTsn (cM.Tadn.IS, COCTaBIEHHYO HE OCHOBE Kmaccudu—
xamuu I.J.0ucenko, /102/).

Merozuxa u 0GBEM MHEEHEEDHO-TEONOTMYECKUX HCcIeZoBaHuli ycroli~
YMBOCTH B OOlEeM BUZE ONpeXenslTcA TeM, K Kakol rpymne no ycrolit-
YHBOCTH OTHOCUTCH MACCHB I'OPANX NOPOA, CAETramIMX AQHHO® MECTOPOX-
LeHue.,

O0mue noHATHA o pacuere yc7Tolil-

YUBOCTHM ZaHH no padorau I'.J.Pucenrko /I102/ ¥ zp. YcioBueM
NpeAenbHoro paBHOBecdA (ycTolumBOCTH) NOPOZ B yCTynax ABAAETCA Npe-
BHLEHWE CRJ CABMXCHMSA CYMMH CUJI BHYTDEHHErD TPEHMA M CLENNeHus

no Haubonee ocralieHHOH noBepXHOCTH, PasfieNMB 3T CUIH HE BEJIH—

YMHY NOBEPXHOCTH CABKIA, NONYYMM HAMpAXEHUS, CBA3AHHNWE GOpMyNoH:

T<fé+C -

lo Beauunne cuennenus (C) ¥ Koaddunwenra TpeHUA (f), B NIepBOM
NpUONMXEHAR, MOXHO CYZHTH 00 YCTOHUMBOCTH FODHOrO MaccHBa.

lina ycTYNoOB M OTBANOB, CAOXEHHHX HECLOMEHTHDOBAHHHMH M pa3-
PyMEHHHMYM CKAJBHHMM MODOZAMM, YCNOBUA DPABHOBECHA XAPAKTEpH3YNTCH
TONBKO YrJOM BHYTPEHHEDO TPEHMf, KOTOpH#t ZOAXEH NMpeBHUATH Yrod
oTKOCA yCTyna. Yroa BHYTPOHHETO TPEHus ZIA TEKUX NOPOX DABEH yray
eCTECTBEHHOTO OTKOCA ¥ KOIeGNeTCH yaue BCero B mpezenax 28-38°
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Kaacckdukauua MaccuBOB PODHHX NOPOZ IO MX yCTOAUMBOCTM B GOpTAX KapbepoB

XapaKTepucTHKa
Tpynn

XapakxTepuceTHukKa M3acCCHMBOB T ODHEIRK I OpoOJ
MHXEHE DHO-T'€0JIOTHYEC~ | NeTPOrpaguyeckuit TEOJIOTHYECKOE CTpOEEUE HADVLEBHOCTE rnoxasarens ycToi-
KM€ CBOKCTBA NOPOZ TN [OPOX THZDOT€ONOTHYUECKHE YCIOBUA by Tb Ui BOCTH

[lpruepH MaccuBoB
nopon, clarawnuux
K& pbepHHE
noag

Lrpynna

MaccuB cioxeH
CHalbHHMK KpCNKu—~
My MOpOZ3MH.

llpezen npoyHocTH
Ha CXaTiue > 2
800 kr/cu

He BuBerpuBapTcH,

He HA0yXawT,

HE CHJOHHH K NJIacTu-
yeckulim zedopMannam

li3BepXEHHNE NOLOZH,
¥eTaMopduueckue no-
poaH;

KoxraomepaT u nec-
YaHUKN C CHUIUKETHHM

LEMEHTOM; M3BECTHAKH

[IpocToe
TopU30HTANEHOE,10JI0r0E ¥ HEK-
JIOHHOE 3aleraHue.

MowHoCTs ¥ MODJOJOIHA NIACT®
BHZEDRAHHHEE.

CpezHee
HaknoHHoe ¥ KpyTOe 3aJeraHue.

CloxHoe
Hakgounoe W kpyroe (cknazua-—
TO€ )3aNEPAHNE,
Cexymue MHTDY3MH.

Cnabasi TPeuUMHOBATOCTH
OTZENBHHE Dpa3pHBHHE
HapyueHus.

TpeiHOBATOCTS pA3BU-
Ta,WMENTCA 30HH COMKU~
XeH.TpElHOBATCCIN ,
KpYNHHE pa3phHBHHE Ha-
DYHEHUSI CO CMEeueHUAMYU
¥ 30HamMy ZApOGIEHKA.

IHTEHCKEHAA TLElMHOBA~
TOCTH,YaCTC 3HAUHTEND-
HOW NMpPOTAXEHHOCTH j KDY~
HHE pa3pHBHHE HapyLEHAA
C 30HaMM ApPOCJNEHUA.

Cuennenue u Koag-
(ULUMEHT BHYTDEH-
HETo TpeHud [0 no
BEpPXHOCTAM oOcnaG~
el OpneHngon
Ka MOBepXHOCTE
ocnalaenus .

Kpusoit Por u Apyrre
PYEHHE MECTOLOEIE-
HUA

TopnoG6narozarckoe
¥# NOAOOHHE €MY pyi-
HHE MECTOPOKIEHNA

louMeTanAnuYecKue
¥ ZLyIue pyaHue
MECTOpOXAEEUs

rpynna

1l

MaccuB CIOXEEH kH3-
MEHEHHHMY CKalbHH
MY ¥ [ONYCKAJBHH=-
MIi [IOPOZaMu Cpex-
Heid KpemnocTH.

[Ipezen npoyHocTk
Ha CXaTue
80-800 xr/cm2

BuBETpLBANTCH,
He HalGyxanT

HE Dpa3MOKanT,
He MIACTHYHH

BrBeTpesnine M3BEPECH-]
HHE U MeTaMmopduyuec-
Kue.,

TavHuCTHE M NecyaHo-
TARHUCTHE CIAHUH, 8D
TUIIKTH,IECURHUKA C
TAMHUCTEHM K K3BECT-
KOBWCTHM IIEMEHTOM,
aJIE BPONKTH , MEPTEIIM,
E3BECTKOBHE KOHIJIOME
paTH ¥ OpEerulisl,n3-
BECTHAKM-PAKYLEYHH~
K¥i, YDJM

IIpocToe
PopnaOHTanigﬁéjﬁﬁhoroe 3ane-
TaHKE,

MomuocTs ¥ mopomorus niacra
BHEPREHHEHE,

Cpeznee
Haxnonsoe, KpyTO€ YACTO CKIaL
yaToe 3aleranre, 4acTh daum-
aJlbHHE KL3MEHEHUS,

CnoxHoe
HaxzoHsoe, KpyToe(cCKaazuaToe)
3aneraHue. MOuHOCTH U MOpgo-
JIOTMSI NJABCTOB HEBHZEDKAHHHE ,
auraipHHe U3MEHEHUS,

lIpeoGnazaes HopkanbHO—
CEKYymas TpeulHOBaTOCTH.
PaspuBHHE HapyueHUds
PEAKH.

CnoxHaag ceTh TpELUH.
KpynHue paspuBHEE Ha-
pyUEeHUs,

CroxHas CeTh TDPEUH,
30HH MHTEHCHEHOU Tpe-
LMHOBATOCTH, OTLEIBHHE
KDYNHEE TPELUHKE.
MHOIOYiC/iEHHEG DPE3DHB~
HuE HapyWEHKA ¢ 30HaMu
ADOOAEHN,

[IpousocTs, clenne

Biie ¥ YyTON BHYTP.

TpEHusA B o0pasie
N0 NMOBEPXHOCTAM
cHAalCneHus .,

PLAHTELOBKE 1MO-
epxHocTte# ocnad—
e HUs,

[loxazarcin <po—
{HOBA&TOCTY {MH-
TEHCUBHOCTE,
OPMEHTHPOLERZ ;.

Toub-Ycunckoe I'pa-

MOTEMHCKOE M~HUf
(KysGacc) Yepemxos-

CKid YyTOlbHHL Dah=
OH .

Kezposcroe(Kyatacc)
JKK0aCTY3CKOE Mec—
TOpOXZEHKA
bayalcroe,kpacHo-
OpOLCKOE, RUCEIeBC~
roe (Hysbacc)rop-
KNHCKOE MECTOPOXIE~
Hig

vy

Iy

il

@ ¥ BeCchMa CaalH=-

}aCCKB CHOREH HE—-
CBA3AHHEMK clialh-

MY [TOpOZEME ,
fipees {TOYHOCTE

VHTEHCUEBHO BLBETDU-
EQWTCA, OCHNAENTCA M

0fI0N13380T, OONBLUHCT-
BO HalyXawT ¥ naac-

| miyHN
H& CEaTVE <;{xr/c;f

BuBeTpeNNE CLEMEHTH

ipocroe
Topu3oHTaNbHOE, NOJOr0e 3ale-

[OBaHHKE M CAAG0~
CLEMEHTHOBAHAHE OC

ZOYHEE TOLOLH,CYRECH

CyTHWHKM , TAKHE , TECKE
TRNEYHAKU , IECC y UJIH,
[hXJLd OY[HA yToab

TaHKe.
~HOWHOCTE M MODGCIOTHA IJIACT®B
» BHAED¥aHHHE .
y[MIpOTEeonornyecKue yCIOBUA
pOCTHE.

Cpeziee
Topu3onTantHiE, NONOroe 3ajle-~
TaHue.

MOWHOCTH M MODJ:OJOTUA NAACTOB
HCBEXCDXAHHHE, DAUUANBHLE H3-
MCHEeHU .

CnoXHHE THAPOTEOACIrhYECKHe
YCIOBUA,

) Capxtioe

3ajerane R3MEHYKbLOE.
Cui-Haf (ankcibHasA W3MEHUy-
EOCTB.

CnixHee IiZGOTE€ONOIiYECKRE

YCIOERA.

TpeuHOB&TOCTD He3HAYk-
TENBLHAH.

Pa3pHBHHE Hapylheius
LEeAKN,

[ipeoGranaeT HOPMAJIBHO-
CEeHylad TPEUMHOBATOCTE.
PaspeBHNE ¥ andaibHHE
Hapymenua (pa3MeBE M
T.0.

Luanuporvke 00pa3obaHus,
HEOOJbLe P&3PKBUHE Ha—
DyLeHid .

Cuenncuye u
BHYTDEHHETO
B OGpasue i
BELXHOCTAL
HUA. Aid
yroa ecTecTs
0TX0Ca.

e

@HILOT O

CpUEHTVPUBRG 10—
BEPXHOCTEW CCIE0-
JeHiAs. BosoHaCE-
LEHHOCTH ¥ Halu-
Y%e HANODHHX BOA

: |hirarcroe,Hasapos-
;' CHOE MECTODOXAEHUA

{10 JMOCKOBHEL Cac-
iH

L pua=-bCpoA4HCKOE

KMECTOLOXLEHNE

UMEO-Y LaiBECKiiA,
AHENPOBCKMA OFpO—
yrONBHHE O4CCELHR.




(cM.ra6n.10).

Ins cnaGoCUeMeHTHPOBAHHHX M IAMHUCTHX NODPOZ COMpPOTHBICHUE
CABAI'Y 38BUCMT OT BEIMYWHH HOpMAJBHNX HanpaxeHuit. osToMy B cBa-
34 C M3MEOHYHBOCTED P n C oueHKy yCTOAUMBOCTM HMpPOM3BOAAT MO NO-
KasaTejsiM CONPOTMBIGHMSA CABUTY, MOJNYUYEHHHM OT TOYKM K TOYKE B De-—
3yAbTaTe BCONTEHKA HA cpe3 0e3 pa3jelieHMs HA CUIW TDEHMA M cuen-
JeHud. STOT METOX HEOOXOZMM, €CIM MacCHB CJOMEH 4acTO IiepeclianBai-
MUMHUCH NMOPOZBMH.

B cueMeHTHpOBaHHHX NOPOJAaX ¥ TIMHAX, OGJaZapmuX AOCTATOUHHM
CLHENnACHHOM ¥ BHYTDEHHUM TDPEHWEM,BEDTHKAIBEHE GopTa yCcTOAUMBH mpH
NpefeibHO YCTOHYMBOK BHCOTE YCTYNOB. [IpM yBEIMUEHWHM BHCOTH YIOX
0TKOCa HEOOXOAUMO YMEHBINTH.

[lo ycnoBMAM DaBHOBECHA Ha MOBEPXHOCTH CLBMKEHMA, DACHOJOXEH-
HO# B MaccuBe, YCTAHABAMBAETCH NpeNEJ]BHNA yrol OTKOCA M BHCOTA
yeryna. CzaBuraniue Cuik, ZeidcTBywuMe no Hauboxee cracodi noBepxHOC-
TH, OnpeAeNfwTCH, B OCHOBHOM, BECOM HaJerapmero Maccuaa.

[loBepxHOCTH, Ha KOTOpOH# MOXET NpPOM30HTU CABMREHUE NPU3MH OG-
PYLEHUsl, Y8CTO ONpeXRedfeTCs Ie0JOTO0~CTPYKTYPHEMU OCOOEHHOCTAMU
MaccuBa ¥ YacTO COBI&JAeT, HalpuMep, C NOBEPXHOCTAMM HANAACTOBA—
HAA WJM TpemuuHamu, Jipy OTCYTCTBUMM NOBepXHOCTEH 0CAaCIEHMA MOBEpPX—
HOCTH CZBUXEHMS XOJIXHA ONpPEAENATHCH yCAOBMEM GIAN3OCTH 3HaYEHM
Cull, yASpAMBAWMMX ¥ CABUTGOWUX NPU3MY OCDYyUEHUS.

dopMa ¥ pacnoOJOXEHUE NOBEPXHOCTM CABMMEHMH B MaccubBe ycryna
3aBUCHT OT NPOCTPAaCTBEHHOI'O NOJOEEHMS NOBEPXHOCTeH oclacneHus oT-
HOCHTENBHO OopTa, (U3MKO-MEXaHWUECKHX CBOicTB mOpoZ, yraa OTKoOCca,
BHCOTH yCcTyna. X7d OXHOPOXHOr'O MACCHBA 31y MOBEPXHOCTH MOXHO CUM~-
TaTh KPYTAONKIUEXPHUECKON; NPH GRATONDUATHOM DACNONOXKEHHE Tpe-
NNH OHa COBnajaeTr ¢ MJIOCKOCTHD TPEmMH.

Pacuer ycTOMYNBOCTH WM YIJIOB HAKJIOHA GOPTOB NpM 38ZaHHONA BH-

COTE METOZOM KpYTJIOUMIMHZDPUYECKOM N[OBEPXHOCTH OCHOBAH Ha zomnyme-
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HNMA, UTO CMELEeHME HAJIETANUEr0 MACCHBA NPOMCXOAMT NyTEM BpalleHus
"XeCTHOTO KAMHA" BOKpyr ocu, 0, mappuiielbHO¥ COpTy M ABAAKNEHCA
OCBI0 KPYTOBOTO LUNMHADA, [OBEPXHOCTH KOTOpOro AB fIBIAE€TCH MOBEpX~
HOCTBW cMetieHun (cronbrenun) (puc.20).

BpawaTenbHEid MOMEHT CABHIAOUMX YCHIMA ONpeReNfeTCH, MCXOAA M3
Beca "MeCTKOrO KiuH8" ~ Npu3Mu OCPYMEHWUA W TOPUBOHTANBHOPO DACCTOSR-
HHMA OT LeuTpa TAKECTH NDPU3MH ZO TOouku BpaueHud 0. Sru oupeieneHNd
OCGHYHO BHIOJAHAITCA NYTEM CYMMMDOBAHWS MOMEHTOB OTAEJBHHX OJOKOB,
HA& KOTOPHE Pa3CUBANTCA NpU3MK, WM NyTeM IpaduuecKBE NOCTPOEHMiH
KacaTeibHbX COCTaBAsAwnuX T Beca OTAENBHHX GnoKoB Py , (cM.puc.20).

Cunp TpeHus, yAepxnBapline Npusmy oCpyuweHusa, ONpefeNAnTCA Kak
npousBegeHue KoadfuuuenTa BHYTPEHHET'O TPEHMA HA CYMMY HOpPMAaNBHOM
cocranifwuei Beca OnokoB Ni .

Tpaguueckuii cnocoG onpexeneuusi Nt uTi COCTOMT B CHERYOLEM
(puc.20):

I, ilpu3Ma BO3MOXHOrO OCpYyWEeHMA B NJOCKOCTH YepTexa pa3CuBaeT
cA Ha NMOJOCH L,2,3 W Ap.paBHO#t wipulH (Q. ).

2. BucoTa noxnoc yCAOBHO npuHuMaeTcs 3a Bec Pi , KoTOpHIi pac-
KNAAHBSETCA OTHOCHTEIBHO MOBEDXHOCTM CABMIa Ha& KacarTeasHyw Ti , u
HODMalbHO cocraBaspmyn Ni .

3. BeKTOpHW KACAaTeJbiHX ¥ HODMAJBHHX COCTABLAWLMX, U3MEPEHHHE
B macurade nNoCTpoeduii, CyMMUpYOTCH OTZEABHO. MacuTal nocTpoeHui
BEKTOpPOB ONpeAelfcTCH N0 (OopMyne: rn=.%%%§1,

Tae Y - oOpeMHuM BeC mopoa,

M -~ 3HameHaTeNp Macwrala YepTERA,

(0 - uwMpuHa NONOCH B M (ZAMHA MOJOCH BAOAB GOTA PaBHA L M),

4, lVismepsunT pAuHy novepxHocty cueweHus ( L. ) u cocrasamor
yPaBHEHUE DPaBHOBECLH KaK OTHOWeHWe cABaraounx (YUCIMTENb) M Yxep-

HYBaAK.KX CUJL
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T

Puc.20. Cxema anf onpezeleBus YCTOAYMBOCTA MO METOAY KDPYIJIOUH—
DNMHEADEYECKOH NMOBEPXHOCTH CLBUNMEHMA,
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lipenenbHaA BHCOTA BeLTUKAIBHOTO VCTyNa OnpejensercA no {fop-
uyze: Ho = ‘TC tg(as°+3p)

lipocThM METOZUM pacyeTa yCTOKYMBOCTM, ZODTYHHHM AR Ie0Jora
Kapkepa, fIBUAETCA METOZ OGDATHOTO pacyeTa IO M3BECTHOMY OGDYLEHUN.

CyTs MeTOZa 3aKINYAETCHA B ONpeZeNeHNMM OCHOBHHX XAPAKTEPUCTHK
CONPOTUBREHUA CABAUTY MO yXe OCpyWEeBWEMYCA YY8CTKY M IEepeHeCeHUU
X B pacyeT YCTOHYMBOCTM AIA YUacTKA C AHAJOTUYEHMM IOPHO-TEONO—
THYECHKUMY YCJIOBHFIMU.

Ycnosuen paHOBecUA SIBASETCA DABEHCTBO CABUTENUMX ¥ YZepEABAK—
WMX Culi, ReACTBYPUMX IO MOBEPXHOCTH CMEMEHMSA: ZTt=fZN1+CL

B o0pymuBUAXCA CKAJNBHHX R CHaCOCLEMEHTHMPOBAHHHX NOpOAAX CH-
JH CUENJEHMSI MO NMOBEDXHOCTY CABUKEHUS He ZeHCTBYOT M pDaBHOBECHE
WX HacTynaeTr, KOTZa ZTi=f2:NL . U3 3TOrOo paBeHcTBa ONpeAeNAeTCH f
1, NOACTaBIAA B NpeAHZYyWEe DaBeCcTBO, C YYETOM U3MEDEHHO! Beamun-
HH NMOBEPXHOCTM CMelieHuf onpezexasercA cuenienue C.

B ravHMcTHX Nopozax ¥ noczne zefopMaunuu MO NOBEPXHOCTM CMeEme-—
HUA COXDaHAeTCHA HEeKOTOpaf BENMUMHA CHeNJeHud, paBHag L-2 T/MZ. Ho
B CBA3K C TDYZAHOCTBY BHAENEHUSA CUJ CLUENJIEHNA X TPEHMUA B 3TOM CAy-
yae Ayvulle ONMpeAeNATh Cpasy CpeZHEee CONPOTUBIGHAE CHBATY MO NOBEPX—
HOCTM CJABMKEHMR ZI0 M HOcfe oOpymerus (ononsanud).

OCHOBHHE XApAaKTEPUCTUKH COMPOTUBIEHUA CABUDY (f u ¢ ) ycra-
HaBAMBAWTCA C YUETOM PE3YJIBTATOB WHCTPyMEHTANpHHX CBEMOK EKedopMu-
POBAHHNX YYACTKOB, KOrjJa MX AN¥HA B 2-3 pasa NpeBHUAeT BHCOTY yC—
Tyna.

Ipyrue Gojee CAOXHHE ¥ TOUHHE METOZH NOCTPOEEAR IOBEPXHOCTH
CIBUXEHMA M pacueTa YCTOAUMBOCTH (METOZ MHOUOYTOJBEMKA CHI, CIO-
XEHUA CUJl NO KpUBOIMHEHAHUM NMOBEPXHOCTH W T.I.) NDUMEHUMH AJS Mac-
CUBA C DA3JNYHHMK TEOJOr'MYECKUM CTDPOGHMEM M HapyueHrsHocThn. [loa-
POGHO 3TU METOZN M3JIaraNTCA B CNEUMaNbHHX PaldoT&X, NOCBAWLEHHHX yC-

TOKYMBOCTA OOPTOB X 0TBanoB ("PYKOBOACTBO MO ONpPEAENAHMI ONTHMEJE~
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Yran OTKOCOB YCTYNOB

QBKTODH , O POAE~ BucoTa&  |__YIJN OTKOCOB_YCTYNOB, Ipai.
XapaKTepucTHKa NOPOX Pt y§g:y_ °§g:§gg§f padouux HeDacoUNX
nos M OAMHOYHHX |CABOEHHHX
Kpenkue mopoan Crenens TpeuuHO=
"Bxﬁ§ﬁii3'g€éﬁaunuu, H3IBECTHAKK, | BATOCTH M QOpMA
u3BEpEEHHNE NODOZAH. TpemMHOBa8~ | GAOKOB OTZEBAB-
TOCTH nopuanbnoceg mggéugmgeng- HOCTH
HOCTH NpAMOYTOJBH -
HOCTHI oneg S50cu. i 15-20 xo 90 70-75 65-70
Kpenkue ocazoynne U Meramopdn-
4ecKMe NOPOAH C NPAMOYTONBHOM
OTAEABHOCTDI paguepou 30-50 cu
® C KOCOYT'ONBHOH OTAGIBHOCTED
pasuepoM coxnee 50 cu. 15-20 70-75 60-65 57-60
Kpenkue mopozu ¢ uurencnzuol
TPEMMHOBATOCTLI (pasuep ONOKOB
ognenbﬁocru 10-3 pcu) P 15-20 65=70 55-60 52=-57
lopoan cpezHed KpenmocTy Cuense (b TpeUMHO~
TlecuaHMKM, ApTUANMTH, IAMHMC- | BSTOCTH B BHBOTPO-
THE CRGHLN ’ AoorH 1520 | mo% | ss-e0 | s52-57
Buxerpenug HHETEHCUBHO rpemugo—
BaTHE M3BODPKEHHHE MAW DACCAAH-
LOBHHHE ngponu P 10~15 65-70 50-55 50~55
CuaBHO BHBOTpENHE NOPOXIM I0-i5 55-60 45-50 45-50
XnopuToBRHE, TANBKO-XJIOPUTOBNE
n cgpuuuroiue ChaHuH P I0~15 50-55 40-45 40-45
Tanuncesie NOpoaH Jron BEYTPBHHEIrO
CYTTMHKY B CYNecH PasAMYHOTO TPOHAA M CLOMAG~
cgcrana. nonﬂocrbmpneauurerpu- gggéiodnozneu- 10 55-60 40-50 3540
OBSHHWE M3BEDAEHHHO NODPOXH
sen. ueprens P POy a0 50 35-50 35-40 -
T'auuucThe necyaHo-rpasniiHNe
OTNOXEHHA P 10-50 35-55 40-45 35-40
Ounprpyomue necyayne IIMHH K
cyraugzu 10-20 30-50 20-35 -
HecBAsaHHNe MODOZH Jron BHYTPEHHErQ
[leCYBHO-rp@BUAHKE OTIOXEHHSA TpenmA
(Gea rnuugg 10-50 3540 36-38 36
dunpTpyOLME NOCKM HQ yyacr~ 12-48 20-25 -
Ke BHC8~
YuBaHUA




HHX yI'I0B H8KJOH& OOPTOB KaphepoB ¥ OTKOCOB OTsaaoB" Maz.BHiMI,
1962, l.; moxorpagus TI'.l.¢ucenro /i02/ u Zp.), ¥ MCHONBE3YBTICA IPOEK-
TUPOBUMKAMM ¥ DPACOTHUKBMM HIYUHO~UCCIEZOBATEABCKMX OPIAHL3ALMMA.

3HauYecHMA CPeTHUX YIJIOB OTKOCOB paGOdYUX M Hepadouux yCTynoB, KO-
TopHe pexomedzywrcs I.Ji.Qucenko /102/ zana oGecrnedueHus yYCTOWYMBOIO
COCTOAHMA MOpPOZ, NPUBEJEHH B TaGl..i6. [Iph 2TOM YK&3HBAETCH, UTO
Jron yCTOHUMBHEX OTKOCOB B UOBOZHEHHHX HECLEeMEHTUDOBAHHHX MODPOZEX
Ha i0-20° MeHbuE, YeM B HEOGBOZHEHHHX.

MeponpusiTUa N0 NpeAOTBPalleHH DEBIKYEOr0 BUZAA ZEgopmauuii yc-
TYNOB U OTBANOB, BH3WBAEMHX TEMU UJIM UHLMH TOPHO-TEO0AOTMYECKUMY

daxTopamu, M3JOXEHH B Taln.l7, cocranneHHod I'.Nl.PuCEHKO.

§ 4. I'opso-reosoruueckaf KaAaccuPuraLus yIoOJBHHX
MECTOpOXZEHUN, pPA3pa0aTHBAEMHX OTKDHTHM CHOCOGOM

Iaf Tpynn yroibHHX MECTOpPOXZEHUM, pa3palaThBEEMHX OTHK[HTHM
Cnoco0oM, XapaKTepHO OAM3KOE IeOAOPHYECKOe CTpOElMe W IOPHO-I'€O0Jo-
TUYECKUE YCJOBUA 3KCMJyaTauuu. ITO HO3BOJNJO CIPYyIIUPOBATH MECTO-
POXAEHUA 1O TOpHO-TEOJOTHUYECKNM YCIOBUAM 3KCIJIYyATALUM B BUZLE KJac-—
cuguKaumu, Tacu.i8,

OCHOBHHMU KJaCCH{UKALMOHHLMN NpU3HAKAMM ZJA BHAEJNEHUS FODHO-
TeONOI'MYECKUK TUNOB KApPBEPHHX NOJNER ABAAWTCA I'€HETMYECKUX THUN (no
I'.A.llBaHOBY), TEONOrMYECKOE CTPOEHME, TUAPOTEONOTHYBCKUE U HHKEHEp-
HO-Te0JQriYeckue YCIOBUA, & TaKKe I'ODHO-TEXHHUYECKUE NOKA3aTely HK-
CINIyaTalUUy YTONBHHX MECTODOMACHMIA OTHPHTHM CHOCOGOM. Tax¥e NpUSHAKK
KaK BOZPACT YIVICHOCHWX OTJOKEHMA M NOTEPU YIus 4acTO MOL'YT OHTH
BTOPOCTENEHHLMU . BeaWuyyuHH BOUONDUTOKOB, KO3 MLUEHTOB BOLZOOCHIH-
HoCTH, & TAKEe I'AYOMHH pPa3pacoTKM M ceCeCTOMMOCTH HOCAT BpeMed-
HOR xapakTep M OoTpaxanT CymecTBYDOU} TeXHRKO-3KOHOMUYECKUH ypo-
BEeHb OTKPHTOrC clocola pa3paGoTKH .

B CBf3X CO CJOKHOCTBD KOAMYECTBEHHOA XAPAKTEDUCTMEM BCEX MOKa~
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3aTeneit PHAPOTEONIOTHYECKUX M MHEEHEDHO-TEO0JOTHIECKAX YCJIOBMH BBO~
JIMTCH KauecTBeHHAA OLEHKa OOmel crTeneHu MX CIOKHOCTM C BHIAENEHH-
eM NDOCTHX, OTHOCHTENBHO NPOCTHX, CPEIHHX, OTHOCHTEIBHO CJOXHHX
¥ CJIOXHHX TDYMi.

TunH OGBOZHEHHOCTH BHZEJANTCR O BeJMUMHE OOGWLETO BOJAOTOKA
(Q) # xoogfuuuenra BogooOunsHocTx (Kg): 1) mpaRTHuECKN HOOOEOX—
HensHe kapbeph:(=-z0 100 u®/uac, KB-z0 0,5 u°/TOMHY; 2) cnabo
o6BozHeHnHe: Q~[00-200 ua/qac, KB - 0,5-I,0 u®/ronny; 3) ymepen-
Ho (cpezuee) oGBossenHwe: Q - 200-500 w®/4ac, KB - I,0-3,0 u°/roH
Hy; 4) o6Bozuenuues Q - 500-1000 u°/gac, KB - 3,0~10,0 u°/roHny;
5) Bechua 06BOZHEHHHe: ( - 1000 u°/uac, KB - IO M%/TOHHY.

VHXeHe pHO-T€0I0THUECKHE YCIOBHA XBDAKTEPUSYDTCA NyTeM KauecT-
BEHHOM omeHk¥ AOCHBAEMOCTH NOPOX M MX YCTOHUMBOCTE B COPTBX Kaphe
poB. Kpome 3TODO MCNONB3YETCA YHMBEDCAJbHHH NOKA3ATEND DPA3IAMYHHX
TOPHO~-TEXHOJIOTHYECKKX CBOACTB NOpOA - KOIPPUUMEHT KPenocTs mo
mxane [IpoTonbEAKOHOBA.

KiaccruKaLUMONHHMN NDU3HAKAMM TOPHO-TEXHONOTMUYECKMX YCHAOBMH
pa3pasoTKM ABAADTCSA KOBGOMUMEHT BCKpHmM, IJyCMHa pa3padoTku, ce-
0eCTONMOCTD ZOOHYM M CAOXHOCTH NMPUMEHAEMOU CHCTEMH pa3paGOTKA
(Hampumep, HauGolee NPOCTHE M SKOHOMMUHNE GECTPAHCMNOPTHHE CHCTE-
MH NDUMEHANTCH NpPM NMPOCTHX I'OPBO-TEOJOTHYECKHX YCAOBUAX, @ TPBHC-
NOPTHHE - HAO60pOT). 110 MONHOTE BWEMKM Yrif MOXHO TAKXe CYAHTH O
CJIOXHOCTHM 3KCHAYATAIMN MECTODOXACHWA DA3HOIO THNA K I'e0JNOrHYeCKO—
ro CTpoeHds. Hampuumep, mpd MPOCTHX IOPHO~IEONOIWYECKMX YCIOBHAX,
KOrZ& pa3paCaTHBanTCH TOPH3OHTANLHO 3allerapijie NAACTH NPOCTOro
CTPOEHHMfA, MOTEPH YrAA HeGOAbEAE; NpX paspaGoTKe CBHTH HARAOHHO-

H KpYTONAaZawmuX [AaCTOB — 3HAUMTEINBHHE.

OGocmammu# 3KOHOMMUECKM# NOKA38TEAb CHOXHOCTH I'OPHO-TE0IOTHYe

CKHX yYCIOBuH paspaGOTKM — NOJHAS CEGeCTOMMOCTH ZOOWYM YTrif ZINA

YA0GCTBA B3AHMHOTO CONOCT&BIGHMSA BHDAXAGTCA B YCHOBHHX ©AMHMLAX.
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TacauLa i7.

MeponpusTHsi M0 NPEAOTBLAUNCHKD Ae{Opkalu#il GOPTOB, YCTYNOB M OTBAJOB

ﬁggﬁgﬁeﬁﬁggﬁ“a ﬁggg,gﬁﬁﬂgeggx QaKTOpH, CHOCOGCTBYOUUE PASBUTUD Meponpmgwuﬂ [0 NpeAOTBpaleHki Legop—
’ P r o U pMalHi 1l MOCTOSIHHEX OTKOCOB
CIUTanuuX OTKOCH KOCOB Atgupmal uauuit moct
i 2 3 4
Ypenkue, cpeddei: | OGpyueRus Haxmnune B 0THOCAX CREHIUEBATOCTH, 3aoTKOCKA YCTYNOB MO MOBELXHOCTAM OC—
KPEenoCTH i BHBET= CAUMCTOCTH, AMIBOHKTHBHHX Hapyme- juaOlelMA; yKPENACHME AHKEDHHM Kpenjae-
peNHe MOopOXH HU{ M KDYNHBX TEKTOHAUECKEX TLEuMH, [HMGM IDU HECOJbikOM [POTAKERKL noseg 5
NazeoUMz B CTOROHY BREMKM 10K yria- |HOCTed OCHAONEeHUA NP yriaaX 40 40=45
My Kpyue 25-30
Ochinn lHaccoBne BE3puBH, WHTEHCAbHAA €CTECT+380TKOCKA HAKJIOHHNME CKBEKMHEMU, LE-
BEHH&A TPELUHOBATOCTb, OTCYTCTBUE |MEHTALUME CHIABHOTDEMUWHOBETHX NOPOL U
380THOCKK TOpPKpEeTUpOBaHUE
CivOh¢ IakHECTHE, | OOpyueHRA 3aBHIWEHHWE YIJE OTKOCOB M Hajuyme |3A0TKOCKA YGTYNOB 04 yriamd, Xapak-
11ECYEHO~DIIMHUCTHE NOBEDPXHOCTE! OCHalIeHun pepuayLuMucs Tali.l6
¥ NeCYaHNe nopokki{ Ocmnu:

8 TAaKEe INONHOCTHI
AC3KHTErpiPOEaH=~
HHE 3LEPHEHHHE M
METaMOp(HYeCKHe
HOTOZN

OrBasbHiE NOLOAM

a) clnapocea-
38HHHX NOpOX

6) necyaHkx
OTKOCOB

lipoCcazKu:
a

6)
B)

Onoxnsun:

8) OXHOPOIHHX
nopox
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LEHHHE

6) NOANOXLOL~
BEHHLIE
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(KOHTAKTHHE )

[Ipocaznxn

OnJnBaHue

[lon viustivem BHBETPHBAHUA KDYTHX
OTKOCOHB

Kpyrue oTKOCH (0onse 389), BuBET-
[1BGHUE, [&3BEB&HHME

HacumeHne BOLOH BHCOKONODPUCTHX OT-
JoxeHul (n€eCccOB, JECCOBUIHHX Cyr-
JMHKOB)

Haauuie nasacTUYHHX CJiOEB ¥ OCHOBa-
HUM OTKOCE

[I0JHOCTRHN KAONMHU3UPOBAHHHE BHiEJO-
YEHHbE [M0JAECBOUWIATOBKE INODOLN

CromnJieHie BOZH B NpuCGOPTOBOM [OJO~
Ce 1 Ha IJIoU8ZKaX YCTYNOB

lloZiKanuBaHKe OTKOCOB HPM ONJIHNBAHMM
M pasMuHBaHMM QUIBTPYOWNX M pa3Mo-
KAOWUX CJIOEB

OTcyTCTBMe CTOKa JAOXAEBHX 4 TajuX
BOA

i1oxpe3Ka KOHTAKTOB CHOEB ¥ MX 00—
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Haauyue HaNOpPHHX BOA ¥ MHACTUYHHX
ClloeB

BCKLHTHE CNa0he KOHTAKTH ¥ 0UBOZ-
HEHKHE TOJWU MOpOX

Hanuyne HEBCHPHTHX ClAaOHX KOHTaK-
TOB ¥ NASCTUYHHX CNOEB W OCHOBIHUU
OTKOCOB

OunbTpauus TPYHTOBHX BOZ: CKOMJE=
KNSl aTMOC(EDHHX BOX HA OlON3HEBOM
Tele

QUALTpaMA TPYHTOBHX BOJ

CnaGhe MOpOAH OTBANd; AONOJNHUTENb~
HOE YBIATHEHNE MOpOX ~ OCOCEHHO B
OCHOBaHMK OTBala

Cna6oe OCHOBAHME OTBAJNOB; GOLOAHE-
HUEe OCHOBAHHA OTBGIOB

HaknoHHoOEe CAOMCTOE OCHOBaHUE OTBa~
Ji0B

YBRaxHEHUE DHXAMX OTBAABHHX NOLOZ

HachiieHue B TeveHue AJNLTENHHOIO
BpEMEHM OTBAJBHHX NOpON [IHAEEBATHX
W TAMHKCTHX NECKOB JOXZeBHMM W Ta-
JIbiMK BOZ@MU

3a0TKOCKa ¥ OZEpHOB&EHNE OTKOCOB

380TKOCKa ¥ LEMEHTALMS WIM TOPKpeTH-
poBaHue OTKOCOB

O6ecrneueHue CTOKa AOXRLEBHX M TajuX
BOJ C IIJION3LOK

BuMONGXMB&HNE OTKOCOB, YMEHBLLEHHE HX
BHCOTH Mau 06pasoBaH«e KOHTpgopca

[loKphiTHE NJOWAZOK CJHOEM NJOTHHX TIMH
¥ ofeclieueHne CTOKA BOZIH

Epenax npuGOPTOBOM NONOCH M IJIOLATOK
yCTynos

[purpysxa QuABTpYOMAX YYaCTKOB; pac—
NOJNIOREHME MIOWANOK YCTYIOB Henocpen-
CTBEHHO [OX (QUABTDYOUMM CIOEM

OGecneyenneé CTOK& 110bEDPXHOCTHHX BOA;
YyCTPOACTBO KOHTLOGOPCOR.

[lpezoTBpameHue ysAaXHEHUT KOHTAKTOB
AyTeM NOKpWTLfl NAOLAZOK YCTYMNOB CJIOEM
NAOCTHNX TIMH

JpesnpoBanne NOpoA Jiexayero OOKa; Bhi-
NOJaxyBaHue OTKOCA

JuxBuAaMst MCTOYHMKOB OOBOACHHUA; BHNO-
JIaXnBaHNE OTKOCOB

YMeHblUEHNEe BHCOTH OTKOCA, €TI0 BWNOJA-
KWBaHue, 00pasoBaHMe KOHTpdopca

IpeHax BOJOHOCHHX CNO€B; I[OKDHTHE
(uABTpYNOIENR YACTW OTKOCA CIOEM KDYNHO=-
3EPDHUCTOI'0 NEecKa, IpabBueM 4 WeOHEM

Npurpyska TpaBued JUALTPYVIEU YACTH
OTKOCa

[lpesoTBpane e AONONHATEIBHOTO -y 5IaK-
HCHMA OTBANBHEX NOpOA, ALEHAX OCHOBA~
HUAI; CENEKTULHOE OTBANOOODA30BAHKE;
MHOTOAIpYCHHE OTBalk

IMGHBWEHME BHCOTH OTBaNla; APEHAK OCHO-
BaHMA OTBaJiOB, 00pa30OBE&HME [IpeloTBala

IMEHBIEHUE BHCOTH OTBanay, B3pHBAHKE
OCHOBGHNA OTBE&JIOB

OGecneyeHne CTOKa ZOKIEBHX N TaIWX BOJX
OCylieHNE€ OCHOLUHUA OTBAJOB

OvecneuyeHne CTOKA ETMOC{ELHHX BOZL C

C NOBEPXHOCTHM OTBUJOB; YCTPOUCTEO Ape-
Ha¥a ¥ OCHOBuHUM OTB&JIOB, BHIOJIaXWBA-
Hi€ OTKOCOB



3a eXMHMIY NPUHATA HAUMEHBLAA CEOeCTOMMOCTH ZOOHYM, KOTOpAd KMeeT
MeCTO npm pa3padorxe mecTopoxzeHul KaHcko-~A4MHCKOro GacceiiHa.

[lpuBezenHne B Kaaccufmrauun (Tacn.i8) ynpoumeHHHE CXEMH TUNNY-
HHX YTONBHHX MECTODOXZCHMI, pa3paCaTHBAEGMHX OTKDHTHM CIOCOGOM, A0-
NOJHANT M MINKCTPUPYOT KAYECTBEHHYD ONEHKY CIOKHOCTH YCHOBMH 3KCs
nayaranun.Takas OLeHEA,CXEeMH W NPMMEPH DKCNAYATHPYEMHX MeCTODOXIe-
Hull npUAEwT KpoMe TOT0 HATNSAHOCTL KiaccuduKauMoHHOH Tasdnuue.

B RaXZyp 43 4 I'DYNN KABCCMEMKALMM BXOAST MECTODPOXRZEHUA OZMHAKO-
BOrO reHesmca, ¢ GIM3KEM TEOJOTHMYECKUM CTPOEHMEM, YCIOBHAMM 3aJe-
TaHUR M TOPRO-TEXHWYEGCKMMM NOKa3aTelAMM paspalorku. [oarpynnu A,B,
B BHAEIANTCH, B CBA3H C HEKOTODHM OTJAYMEM FODHO-T'€OJIOTMYBCKAX yC-
noBuil, Hanpumep, pasHo#f oOBoZHeHHOCTHH (rpynna 1), YCIAOBUAMM 38]€ra
vuA (rpynna I) u T.Z. CHIOXHOCTH THUIOB YBENXUMBAETCH B BO3DACTANUEM
nopamke Lus PPYAN M NOATDYRN. XapawTepucTHKa I'pynn BuXHA ®3 rTacn.IE
B rpynny II o0pecHEHH MECTODORAEHNA, ONU3KMe APYT APYry NO MHOTHM
TeHOeTHUECKAM NPU3HAKEM, CBOJCTBEHHHM OONACTfM, NEPEXOZHHM OT I'€0~
cuHKJMHaJell K naardopuad. losToMy HexoTophe amroph (I'.d.KpameHuHHU-
KoB, O.M.[MHUyK M ZAp.) CuMTamT TaKue GACCelHH OAHOTUMHHMY,.

[Ipeznaraeuas KaaccHPuKaLuf NO3BOJNAET IO 8HAJOTUM C PACCMOTpPeH-
HHMY THII8MM Z8BaTh NPEABAPETENBHYV OLUEHKY I'OPHO-I'EONOTMYHCKUX YCIO~
Bufl 3KCnayaTauum YTONBHHX MECTOpOXAeHHMit, HOAJEeXAWMX paspacoTxe OT—
KDHTHM CIOCOOOM,

Kpoue roro Takasg KiaccUUMKauug CIOCOGCTBYET YHODAAOTOYEHMW
reonoryYecKoff ZOKyMEHTAalLMM Ha YPOAbHHX Kapbepax ¥ IPUHATE 38 OCHOEY

NIpy THIM3AUMH €€ MeTOIMKH.
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TIABA 1.

TFEOJIOTVYECKAA AOKYMEHTAWAA HA ¥TOABHHX KAPBLEPAX

HeorwpemnemMod yacTeio M OCHOBOU WU3YYEHMA PEONOIMYECKOT'O CTPOEHMA
YTONBHHX MECTOPOXZEHu, pa3padaTHBAEMHX OTKDHTHM CIOCOGOM, SABJSET-

CA T'eCJornyecKan ZOKYMEHTauud.

§ L. Basaum TeoJOTMYECKOH JOKYMEHTalMy

3azaueil reonoTHUECKOR ZOKYMEHTALMM ABAAETCHA NOJYYEHUE NONHOHEH-
HHX ¥ OOBEKTMBHHX ZaHHHX 00 3JEMEHTAX TeO0JIOTMYECKOr0 CTPOEHMA Kaphb—
€PHOTO MONA MIA¥ OTASHBEHX €Iy YYACTKOB,UTO BIANAET HA TEXHOJNOTHO OT-
KpHTO#i paspadoTiy (BHOOp Cnocola paspaGoTKM, MEX3aHM3ALMD M (e3~
OMacHOCTH PaGoT), Ha KauecTBO ¥ 3amacH yrid.

B sazauy goxymeHTanuMm BXOZUT: Ha NEpPBO# cTazum — B NOJAEBOH Ie=~
puOn - BHABNEHWE M (AKCHDOBEHME IJAEMEHTOB IEOJNOrUYECKOr'0 CTPOEHUH:
1) B foprax u 3aGOAX YyCTYNOB; 2) MO CKBAMMHABM DA3BEZOYHOTOC M TEXHH-
YeCKOro HaaHaueH¥s; 3) B ADEHAXHHX BHPAGOTKAX; B 3AKINYUTEALHYI
crazuio: NOJHOE M HATJAAHOE M300paxeHMe DPEe3yNbTATOB AOKYMEHTALMM HE
CBOJHbLIX MapKuLekzepCKuX 3 TEOJIOTUYECKUX YepTeXaX.

Pe3ayabTaTOM ZOKYMEHTAUMM AONKHH OHTH NOJHOLEHHHE TIE0NOPMYECKNe
MaTEpHaNH, ZAWEHE MCUEDNHBAKMUE CBEZEHUA O IOpPHO~T'E0JOTMYECKUX
JCAOBUAX JKCHayaTauuu, cnocobcrhywmie 3ddeKTHBHON paspadorke, oldec—
[IeUNBaIOLNE BHCOKOMEXAHM3NPOBAHHNM cnocol pa3palOTHU NOCTOAHHHM
(poHTOM pPACOT M MUHMMANBHLE OTEPR YIJIf, & TaKXe NO3BOAAKuYE O0G0C~
HOBZHHO BECTM reONOTUUECKOS NLOTHOBUDOBAHWE M CBA3IAHHOE C HUM Iaa-

BMPOB&HHE TOpHHX DACOT.

§ 2. Merozena TeOAOTHRECKOl ZOKYMEHTAUMM

MeTozuKa recasrmuecRol ZOXyMHTAUNM HA Kapbepe OCHOBaHA Ha
COCTABJEHUM 3aPUCOBOK K HE ONMCRAHM I'SOJOTUYECKNX OGHLEKTOB, HaGno~

HaeubX B OTHOCAX 3&50ﬁ11y0?5303, 2 TEKXE B TDaUNEAX KALbEpa.
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OO0BeKTH I'€0NOIUYECLON AOKYMEHTALUM

0GBEKTH reoJOrUYECKOl HOKYMEHTALMM HA KapbeDE MOKHO OGBEAUHMTD
B ClEAYywmue Tpynnus

I. Cocra®R u cTpo€HKME YPOJBHHX NAACTOB, BMEUANEMX M MOKPHBAOULUX

NOpOX.

2. Mopdonorus yronbHHX NJacTOB.

3. Pa3pHBHEE ¥ CKI8Z4YaTHE CTPYKTYDH.

4, KayecTBOo yrad.

Merozuka m3yyeHus M AOCKYMEHTAUMM WHREHEDPHO-IEOJOTUYECKUX K
Tuaporeonornyeckux $aKTOpOB U3NOXEHA B CAMOCTOATENBHHX PJjabaX Hac-—
TOAUEI0 PYKOBOZCTBA C YUETOM BO3MOXHOCTWM €€ BHIIVIHEHWS Cuiami Ieo-
JIOrMYecKol CuyxCH Kaphbepa.

Teonornueckue 0GBEKTH, M3yuaemte M JAOKYMEHTHDyEMHE B GOpTax,

B ADPGHAXHHX BHPACOTKAX M B OYPOBHX CHKBAKWHEX ClEZYONME:

1. KouTaKTH IOPOZ, NMOBEPXHOCTM HANNACTOBAHUA, XADAKTED lepec—
JIaWBAHUA ¥ BHKIUHGBAHUA

2. BewecTpesHN! M PpaHyNOMETPUYECKUM COCTAB NOPOZK;

3. CTPYHTYDHHE M TEKCTYpPHHE OCOOEHHOCTM (pasMep 3epeH, LEeMeiy,
NOJIOCYATOCTE, CJOKCTOCTD);

4, TerToHUKA yuacTKa, B NEpPBYW OUEPEAbL, KPYNHHE PA3PHBHHE Ha~
PYUEHUR M CHASAYATOCTDH C pasMepaMu B npefelax yCTYNoB (IpocTpaHcT-
BEHHOE MOJIOXEHKE DJCMEHTOB pA3JIOMOB U CHKAAJAOK, XAPEKTEep APOCNEHKS
A SaNONHANWAN MaTepuan 30H paslioma, OGBOAHEHHOCTD M T.X.)}

5. TPeuMHOBATOCTS MOPOX M yrasd (OpMEHTNPOBKA, MHTEHCHMBHOCTD
NpOTAXEHHUCTh, PACKPHTOCTH, NUHEpanusaiif);

6. liaMeHEHMe MOWHOCTHM, MODHOJOTMYM W CTPOEHMA YTONBHOI'O NJACTa;

"+ [ipemuue pycna, pa3MHbH, ADEBHAE OMOJ3HA W JZpyTue NAJIEOoreo=
rpaduyecKne fABJCHUA, ABIALMMECH 30HAMK X NOBEPXHOCTAMU OCNAOAECHUA

Macciba.,
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[lpyeMn ¥ cpexcTBa MOKYMEHTALMM

OCHOBHHNM CRHOCOCOM BEZAESHUA NOKYMEHTAUMM Ha YIOJNBHHX Kaphepax
ABNAGTCA ONMCAHME M I'Ja30MepHAs 3apMCOBKA, BHIOJHfEeMAas B Macurade
I:100 ~ i:200 (pexe 1:500 m [:50). Bamepn DYNETKOA U KOMIACOM OCYy-
QEeCTBIANTCA NO OHPEeXeIEeHHO! ceTH.

3apucoBKa BMAMMHX Ha OTKOCAX ¥ B 3a00fX I'OPHWX NODPOZL 4 CTPYKTYP
ABAABTCA IO CYTH COCTABIGHMEM KPYNAOMACHTACHOrO reOoNOTMYECKOro pas-
pes3a B NIOCKOCTH, OnM3ko#t Kk BepTMKanbHOM. WHOrza 3apucoBKa cocTaB-
JNAETCA ¥ MO TOPU3OHTANBHHM NJIOWAZKAM YCTYNOB.

Ha Oypoyronsuux kaphepax JKpauHH 3apHCOBKM 3aMEHANTCH BEPTUKAIB-
HHMM pa3pe3aMy NO CiKBaXMHAM 3KCMNIyaTalUMOHHOH pa3BeZku, OPOGYpPEHHHM
Ha Bech ycryn vepea 50 (25) u.

JoKyMeRTauus HAYMHAETCH C OCMOTPa yUYACTKA C LEJAbD OLUEHKU BO3-
MOXHOCTH ¥ OEe30NM8CHOCTY BezeHuf pacOT U NDPEABAPUTEIBHOTO O3HAKOM=—
lIeHua ¢ olme#t reonormueckod curyauuefi: ycraHaBAMBAaETCH KOMIIEKC Caaw
TapluX MOpOx ¥ YCNOBMA MX 3aleraHufd. [Ipn 3TOM HEOOXOAMMO YUMTHBATH,
910 0 COOCpAXEHMAM OE30N8CHOCTM HENb3A NPOAOJXUTEJNbHOE BpeMA Ha-
XOZ¥TBCA HENOCPEACTBEHHO B 3a00oe umM y Oopra. JOKymeHTAnus NpPOBO-
IuTCHd BJBOEM. B paZe caydaeB npu ZOKYMEHTAUMM HEYCTOHYMBHX YCTYNOB
HeoOXOZMMO paspelmeHue TEeXHUYEeCKOro Hazsopa. B npouecce BexeHus A0-
KYMEHTAalMK CJleAyeT NMOCTORHHO OOpamaTh BHUM8HME HAa BEPXHOD ODOBKY,
O0COGEHHO B YYaCTKaX HABMCAHUA NMOPOXK, & TAKEE IIpM 33BHUEHUM NpPOEKT-
HHX YTI0B OTKOCOB,

[ipu 3amepax moumHocTeit mo BepxHedl GpOBKe M Ha OTKOCE @8 BEepeBOY-
HOi ZJIeCTHMUH HEOOXOZMMO MCMNOJNB30BATH NpPEAOXPaHUTENBHhH mosc. HeoG-
XOZMMHE MEDH NpPEeZOCTOPOKHOCTH CIeAyeT COCNNZAATH NpM pasoTe HA 38—
ITOKAapPEHHHX yYacTKax . O CBOEM MECTOHAXOXAEHWM NpU NpPOBEAEHUM AOKY-
MEHTaUUM reoJor XOJXEH COOONATh TEXHMYECKOMY PYKOBOACTBY yyaeTKa.

JoxyMeHTAuMsl HAQ KapbepAX MOXET OHTH CMJIOMHOW ¥ NpEepHBMCTOM.
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[Ipn cnyiomHoil xoKyMeHTALMM 3apUCOBKA ¥ ONMCEHME IeEO0JOTHYECKOro
CTpOeHUs BeAETCA Ha BCel Naowazm AOKYMEHTHPYEMOI'O0 yusCTKa Ilipu 38—
mMepax MONRUSTH W 9JEMEHTOR 3alieranus uepe3d [0-20 u weHee M; npu
npepupi:Teid -~ Ho onpeaeneHHo# pexxoit (50 u Gonee M) ceTH. llpepumme~
TaA JOKyMenTalus MOKET OCYMECTBAATHECH B bUZE CUCTEMATHYECKHX 3apu-
COBOX 3a00€B, MO0 B bUAE 3aPUCOBOK OTAEABHHX YYaCTKOB GODPTOB.

T'ycrora 3aMepoB MOWHOCTYM ¥ JJNEMEHTOB 3aJE€T8HMA NDH CHJOWHOM
JOKYMEHTALMM OMpEeUEAieTCA OCOOCHHOCTAMM PEOJOTMYECKOPO CTPOEHMsd,
Hanpumep, AN TaKOH ZOKyMeHTauuM AOCWYHHX yCTYNoB Ha Kapsepax To-
MyCHHCKOT'O paiioHa KyaGacca nuTepsallh 33aMepOB U3MEHAKNTCA 0T 3-5 M
Ao 40-50 m, B cpezHeM,0 CTATMCTMYECKUM ZAHHHM cocTasaAs 20 M; zus
BCKDHUHHX YCTYHCB = or 20 M zo t00 m, B cpesgHem -~ 45-50 M.

[l pu3Bsa3ska (KOOPAMHRDOBAHNE) YYECTKOB ZOKYMCHTAUMHM OCYLECTs

BIAETCA B 33BUCHMOCTM OT THMA K X8paKTepa ONOpHOKM MapKueljepcKoi
ceTH.

llpuBsi3Ke NOZNEeKaT: a) HaYaN0 M KOHEeL AOKYMEHTHDYEMOTO YUacCTKa;
0) orzenbHNE YeTKME IeoJuruueckme InemenrTH (KOHTEKTH NOpPOX, TEK-
TOHWYECKME HApYWEeHUA M Zp.); B) MECTa COCTABIEHUA AETANBHHX KOJOHOK
cTpoeHus NJacTa uaum orvepa nped.

1. liHCTpymeHTaNbHASA NPLES3KE OCYMECTBIAETCH METO4Z0M M3pHWEUZe D=
CKMX CBEMOK OTHOCUTENHHO [IYHKTOB TPUAHTYIALW, AUIATUHOMETDUM M
aHaJUTUYEeCKON ceTH.

2. llpusAcKa, BUNOAHIEMaA HENUCDEACTBEHHO I'€OJOTUM, MPON3BOAUT-
CA K&K Np&BUJAO C NOMOWBK T'GPHOT'O KOMhaca i DYJETHU.

HoCKOALKY 2l MHCTPYMEHTRABHOR NDUBA3KK 3aZaNKUMBINTCA MapPK-
mefizepH, TO OHA LEJECO0CpA3Ha Ha Kaphepax €O CAOXHHME IOpHO-TE0JO-
THYCCKUMA YCHOBUAMM, TaKufl NPUBSAZKE NPOBOAATCA HA CJAOXKHHX NO §opue
U penbeqy Kepbepax, HanpuMep, Ha Kapsepax HyaGacca u ¥Ypana.

ViHeTpyMeHTaAbHAaA NPMBA3BKE OCYLECTBAHETCH Y&ELE TEYXEOKETDPRUECKOH
CHBEMKOM . HPH ATOM pPEEUHHE TOUYKM, ABIADHUECHA TOUYKGNKM [NDUBR3HKM, yKa-
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3nB3ET reosor., Jru TOUKM Yawe BHOMDPalTCH HA HMKHEH niomazke yeryna
A 3UKPENARKTCH KOJHWKOM WIN TYPUKOM; CTPYKTYDHHE 3JeMEHTH NpMBA~
3HBAKTCA B 2-X TOYKSX IO HMXHel ¥ Bepxueii Oposke. HyMepauusa TOYEK
NPUBA3KY ROJXEE OHTH OJRHUKOBOW C Maprueilzepckoit. [ipy uCNONIbB3OBAHNU
raxeomeTpoB (T-15, raxeomerp JlansTa ¥ Zp.) PBCCTOAHME OT MHCTPYMEH—
Ta O CHEMOUHHX (pEEUHHX) TOYEeK He ZouxHo npesuuartdh 200 M.

2. llpuBfi3ka, BLNOJIHAEMAA HEMOCPEJACTBEHHO I'€0JIOTOM, NpPOH3BOAUT~
Cfl C NOMOUBK I'OPHOTO KOMIaca ¥ pYJETKR OTHOCMTENBHO: 8)XapaKTepHEX
TOYEK Kapbepa M CyDO-B3PHBHHX CKBGXKH, KOODAMHETH KOTOPHX M3BECT~
Hh; O) MapKWeHZepCKMX ONOPHHX M CHEMOMHHX NYHKTOB; B) NpPO@MABHO-
CTBODHRX JMHUHA § IeONoI'0-Pa3BeZOYHHX pa3pe3nB.

dror, 1O CYTH, NOIYWHCTPYMEHTAJBHWN CHOCOG NMPUBRA3KM vaue npu-
MeHAETCA Ha Kaphepax, OTpPalaTHBAWLUX I'OPUMBOHTANBHEE M NOJCTONAJan—
Uue MIACTH ¥ MMEKNNX HEeCOJNBHyo TAYOMHY, BHTAHYTYO (OPMY M CBOCOZHOE
BHpaGoTHOE NpPOCTPaHCTBO.Takas [PHBA3KA NPOBOAMICA reosoraun Mpua-
Bopozuucroro ¥ HasapOBCKOI'O KapbepOB, PACHONOXEHHHX B OTKPHTOM
Cl1aG0 BCXOIMTEHHOU MECTHOCTH.

Bo mHorux cayvasx npuBssKa, NPOBOAKMAA I'€0JOTOM CaMOCTOATEJ]b-
HO, OCYWECTBJAETCH NOJAPHHM CHOCOCOM, JTOT CHOCOG LEJeCOOCpasHD
NPUMEHATH NpPU 3HAUMTENBHOM NpoTaxedun ¢ponra paGor M xopomel cox-
PAaHHOCTU MApPKUEULEDPCKMX TOYEK, paclioflaTaeMuX Ha BceX YCTynax He
pexe, uem yepes 400 m Ipyr OT upyra.

C Onuxaiimel MapKLEWAEPCKOW TOUYKM ¢ [IOMOLBH KuMIIaca, HMENLETO
BU3UDIOE npucnocodneune, onpenenserca "npumpuHuiA" yroa pabHuid pas-
HOCTH 83MNYTOB HANDPABICHMA HA COCEAHION MApKWEAAEPCKYW TOYKY U TOY-
Ky NDUEASKYM. PaccToanme X0 TOUKM NDPUBA3KM MIMEPAETCH DPYJNETKOMH.

Ilpy pacrnocackeHuy MapKueRAepCKUX TOYEK, UYACTO ABIANUKXCH NyH-
KTaMM TPHADYAALME ® AHANMTUYECKONA CETH, HA BHYTDPEHHMX OTBasax, Ha
HEOT;A00T8RHEX BRCTYNAHMUMX MACCHMBEX MIM CHICKUX N BEPUHHAX y He-
padouerc Sopra, 2 TEKXE NIPW XONOWed BMAMMOCTY NYHKTOB APYIUX TOTK-
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30HTOB, MPUBA3KY MOXHO MpPOBOZAMTH KOMIACHHMU 38CEYKaMM. YZOOHEe BhH~
MOJHATH OCpAaTHHE 3aCEYKH, KOrZa, CTOAl HA TOUYKE NPUBABKH, M3MEpADLT-
CA a3UMYTH HANDPaBJEHUH HA TpU M3BECTHHE TOUKH.

Ecau Mmapkwelizepckue TOYKM OGPa3ywT CTBODHHE JMHMM WAM MPAMO=~
yrolbHyl CeTh, TO NpUBA3KA OCYWLECTBJAAETCA JMHEHHLMUM NpOMEpaMU OT
Onuxaifwero creopa. HanmpaBieHue CTBOPA H& ZOKYMEHTHMDYEMHH IOpU3OHT
BHHOCMTCH IIyTEM MepeMelleHs B NEePNOHAUKYNADHOM K CTBONY Hanpapie-
HYY¥ ZO TeX Nnop, NOKAa B BU3MPHOM NpHUCHOCOCNeHMR OyZeT HACHDAATHCH
coBnazenue 2-x M Gonee CTBODHHX 3HaKOoB. CrsopHMe 3HAaKM, pacronarae—
MHE B BHDSGOTAHHOM ApPOCTPaHCTBE, HA HENMOXZBHXHOM HepaldoweM G6oOpTy W
npuierapnMx K HEMy XOpomo OGO3DEBa6GMHX CKIOHAX M T.Z.; W NpeACTaB-
JeHHHe B BUZE RDKO DACKpalleHHHX CTOJNOMKOB, HAONOZaWTCA JaXe HA 3HA-
YUTENbHOM yZaneHuu. g DpOBEWMBAHUSA CTBOpA NO yAalEeHHHM BEmKaM =
CTONOMK3M MOXHO YCNENHO MCNOJB30BATH OMHOKIB BOGHHOrO 06pasla.

Cpeayer OTMETHTB, UTO YUYMTHBAA I'OPHO~TEOJOTHUECKHE ¥ TONOrpa-
{uieckue ycnoBufl, LENECOOOPa3HO B HATYPE 38KPENHTH 3HAKM CTBOPHHX
Juuuit reonornyeckux pas3pes30B MAM MapKue#ZepCKUX CeueHMH W MOCTORH-
HO NMpOBEWMBATE KX MO Mepe NpoABUECHEA paGoT. JlAsA 3TOro ayyue Mc-
NONb30BaTH BEXH MIM APKO DACKPAEHHHE CUIHAJNH - CTOJNGUKM (0Gpes3k:
Tpy6) auameTpou zo 20 cM u BucoTOM xo I,0~1,5 M. Takasg ceTh BO MHO-
TMX CayYasX MO3BOJMT C ZOCTATDYHON TOYHOCTHD NPOBOZMTH CAMOCTOA-
TEeNbHYN NPUBA3KY NpM reolorMyeckol Zoxkymenrauuu. Jus atux xe neleh
MOEHO MCNONB30BaThH Npocreliuve yrioMepHHe MHCTpPYMeHTH: Gyccoau lmans-
xansgepa, TH u ap., yraomepu Tuna YKC, Y,VH u T.Z. 3TM npuGopu
NpoCTH B OGpalEHMM M ZANT BO3MOXHOCTH NMOBHCHTHL TORHOCTE NPUBA30Y-
HHX paGoT, ofecneusBas owuOKy nonoxexus mynkra ¥ 0,5 M.Peayabrartu
W3MEpPeHHA YrJOB M PACCTOAHWHM, & TAKEE CxeMa OPUBA3KHM 3aHOCATCA
B noneBot XypH&J reoNOrHYeCKMX 3aPHCOBOK.

H3yueHue WM 3 apucoBEKa o6HaxeHud., Ocuorpes

AOKYMEHTMDYEMHiA yyacTOK, NOCHE ero NPUBA3KM ¥ PA3CUBKM HA MHTEP—
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BN, HEMEYAENT, B 38BHCHMOCTHM OT OOWLETr0 CTPYKTYDPHOrO NOJOXECHUR M
YCNOBU} 3aneraHusi, NYHKTH 3aMepa MOWHOCTY M BJEMEHTOB 38JI€TAHMA.
OTM NYHKTH OTMEYANTCH B NONEBOM XypHale. llocse MakpOCKONWYECKOTO
paszeyieHusl NOPOA ¥ OHEHKU DA3MEPOB 10 MHTEDPBaNaM NpeZBApPUTEIBHO
HaMeyanT KOHTYPH NIAECTOB ¥ OTAEABHHX CTPYKTYD.

Iipn onpezeneHuyn NOpox, cCrarawinx BePXHOO HEZOCAraeMylw U LEeHT-
palbBEyn 4acTh ycryna, HeOOXOZMMO MCNONB30BATH TAKWE NPU3HAKHM NO-
poX, KaKk LbeT, XapakTep TPEIUHOBATOCTH, OGBOZHEHHOCTH U BHBETPH—
BaunfA. Hanpumep, ecam no UBETY apIUIJUTH U MECHYEHWKA TPYAHO OTIM—~
YuTh, TO OTAMYMUTENBHHM NPU3HAKOM MOXET CJYXKMTBH NpeoCGrajiaHue Tpe-—
WMHOBATOCTH MO HanjacTOBaHMW. ST W3YYEHMs MNODPOA B BEDXHUX YACTAX
YCTYROB HEOOXOZMMO MCAOJB30BATH PE3YJIBTATH WHTEDPHNOJNALMM U 3KCTpa-
NOJAUMK OTHOCUTENBHO AOCTYNHNX YYAaCTKOB BHM3Y WJM BBEDPXY yCTyna,
a TaKXe NpUEeMH 3HaJNOTHWM, HABHKM M ONHT AMATHOCTHKM NOPOZ JAEHHOTO
MECTOpPOXAEHUSA .

Cnzomnymw 38pNCOBKY HAYMHAKT C BHYEPUMBAHMA KOHTypa GopTa no
BepxHe# ¥ HuxHe#l ero GPOBHE M GOKOBHX I'paHMI] y4aCTK& B NPUHATOM
Mmacmrade. HAaKJOHHYD 4 BepPTHKANBHYD BHCOTY YCTYNA MOXHO ONpEENMTEH
HENOCpeACTBEHHO DYJNETHOK WJM pacueTaMy [0 yriy HaKJIOHa OTKOCA.
Kpoue TOro, BHCOTY YCTYNa MOXHO ONpPEAEIMTH TPUI'OHOMETPUYECKUM
HUBEJIMPOBAHNEM NpPM WSMEPEHHNM YIia NPEBHINEHWSA YCTYN& SKAUMETPOM MJN
NOHM YTIOMEPHHEM NpRCOPOM; I'OPM30OHTANBHOE DACCTOAHME A0 ycTyna
n3MepAeTca pylneTKod. B ApYrux ciyvanax AJIf 3apUCOBOX BHCOTa ycTyna
NpPYHHMABTCA paBHON NPOEKTHOW UAM (AKTHYECKOH NO NMperHEYyMUM 3aXO0X-
KaM.

llocne BHYepHABaHMA OCHOBHHX KOHTYPOB H& OCHOBE M3YYEHMA NMODPOX
K300paxanTCl BTOPOCTENEHHNE KOHTYPH NOPOZ ¥ OTAEJNBEHX CTDYKTYp.
[Ilp¥ CnuOWHOM AOKYMEHTALMM KOHTBKTH NOPOZ 3&PUCOBHBAKNTCA NO MHTEp-
BanaM. 3apHCOBKA BEAETCA C HCNONB30BAHMEM DEKOMEHAYEMHX YCHOBHHX
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KoBTaKTH HAKJIOHHO M KDYTO magawmmx NOPOX OTMEYANTCS RO MHTEDP—
BasaM no Bepxueil M HuxHel OpoBKaM ycTyna. MOWHOCT: niacra B LeHTpe
YCTYNa OOHYHO OLUGHMBHETCH TINA30MEPHU, DEXEe M3MEpPAETCH DYAETKOM.
KOHTaKTH MOJOTO ¥ TOPK3OHTANLHO 3alerawliyX MOpCZ HAHOCATCH Ha 3a-
PUCOBKY DO pe3yJbTaTam 33MEDA PACCTOAHME 40 HUX OT BEpXHElh Mim
HuXHell OpoBku (CHOCOCH 3amepa cM.Aanee), ['yCTOTE CeTH TaKUX 3ame-
POB Ha YYACTKE JOXYMEHTALMM 3aBUCHT OF CJIOXHOCTU I€ONOTUYECKOrO
CTPCEHUSA .

ilpn BegeHuM NPepHBUCTOA ZOKYMEHTAUMM TAKNE 3axepH MOWHOCTH
NPUBOAATCA C YYCTOM MHCTDYATHBHHX MOJNOEESHMH M yKa3aHui BhHUECTOs-
W¥X ¥ KOHTpOJupyounux oprasHusanuit. KoHTanTH ¥ cocTab nopod M Yris
B NQOMERYTOUHHX WHTEDPEAAAX MEAZY NYHKTaMN ZEeTaibHOTO M3YUEHUS BH-
YepuYnBANTCA HA OCHOLE BA3YaNbHOW OLEKM uX NONOXEHUA B GOPTY.

[a)

c8MepH MO HOCTH#M H3KICHHO U KpyTOomazawwux njac-

TOB BeAyTCA PyJNETKO!# BAONbL BepXHEil M HuRHelh OpPOBOK, a Hpu 60Ab-

WO MOWHOCTVM NJNACTOB TAKKE UHCTPYMEHTANbHHMM CHEMKaMU. B naacrax
3HAYUTENBHOU MOWHOCTK 3aMeDH WMHOIZA BEAYTCHA CBKLMOHHO MO HOPMAJM
¥ LUANMOMY CA€AY KOHTJ4KTA: L) B MAOCKOCTH OTKOCE, 2) B TODH3OH-

TAJIEHOM NJOCKCCTA IO HuMKHEl niouwspxke ycryna (IOpu30HTaJbHAR MOL~
HOCTH ).

B sanucuMOCTE OT cHOCO0a NMOACYETA O00BEMOB HOOHUM BUAUMNWE MO~
HOCTU MOMHO MEpEcUNTaTh b HODMAJAbHHE, WCNOAB3YA A8HHLE OpUEHTU-
POBKM NNacTa M HAHPABNEHUS 38MEPd BALUMON MOWHOCTH.

Ha mosiorc m rOpU30HTANBHO 34JI€T30WMX NAACTAX, KK [PAaBMNO,
M3MepsieTCA HUDMANbHaA MOWHUCTb. MOWHOCTH, [pEBhlANWLAHd BHCOTY yC—
TyNa, ONPEAEAfCTCH [0 pe3yibraTak MALKWCUUEPCKUX CHSMOK, KOTZa B
BHCOTE MOJHHX YLOABHHX YCTYHOB AOOABIAAETCHA MOMHOCTL OcTanuelca
YACTH MJUECTUB APYTOTO YyOTYyia, ONpEAeAn¢NEH Ji(0 3&MEpaAM pYISTKOM
B pELKOH, 400 UHCTPDYMEHTANbHEM {1yTEM. B NuCHEIHGM CAYYEE MECTU~
MNOJNVUXEHKE KOHTSKTA yKA3MBAETCHA LEOJOIOM. B HEKOTOLLX CHyysaAX, KaK
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370 MMEET MECTO HAa OYypOyroJbHWX KapbepaX YKpauHh, OCHOBHa&S 4YacTb
MOWHOCTH nJAacTa, B LEJOM Olpeiensouas BHCOTY yrONBHOI'O ycTyna, M3-—
MepsieTCA MO AaHHHM GypEHNs JKCNAYaTaLMOHHHX CKBAXWH.

MomHocTh niaacroB, He BHXOZAWMX 3@ NPEAENN BHCOTH OJHOTO yCTY-
na, M3MepAETCH DYJETHON uaM peiikamn. Ecau ycrynH uMmenT HEGONbWOH
YTOJ OTKOCA W CIOKEHH MAPKWMM MOpOA3MU, YTO MMEET MeCTC Ha Oypo-
YTONBHHX MECTOLOKACHUAX TUNA JHENPOBCKUX, TO K3MEDPEHUA MCKHO NpO—
BOZMTH HEMOCPEACTBEHHO MO OTKOCY. HopManbHaf MOWHOCTE BHYKCHSAETCH
C YYETOM YIia HAKJIOHA OTKOCA, 33MEPAEMOTO 3KIUMETPOM.

[N HenocpeZCTBEHHOTO M3MEPEHMH HODMANBHOM MOEHOCTM MCRONB3Y—
0TCH PEUKM THNA HUBEJMPHHX C BM3NPHHM NPUCNOCOCJEHMEM,TUNA Npule-
la, NepeMelaniuMcA BAOAR DEilKM U NO3BONALUMM BU3KDOBATH 110 HOp—
Mani K pelxe, Peiika mo ypoBHW YCT8HABAMB4ETCH BEPTUKAIBHO. liaMepe-
HME ¥ BHUYMCJEHMS BeayTcs no cxeme puc.2la. HsMeperuwe pyneTro#t mo
cxeMe puc.2.0 Lenecoo6pa3Ho NPOBOZUTH B YCIACBMAX KPENKUX MOPOA ¥
KDYTHX yTJI0B OTKOCOB, PyjeTKa C HEGOAbWMM Tpy30M, NEPEKUHYTAR yepes
KOHCONBHO BHCTYNAWWY® ZUCKY WM DEMKY, ONYCKAeTCA C BEDXHed nao-—
maxKM ycryna.

HyJleBoe Aenehne HaMeuyseTCA APKOY METKOR, MO KOTODOR CTOAMMH
BHM3Y HaOmoZaTelb QUKCUDPYET COBNaZE:dne METKH C KOHTEKTOM. Bepxuuii
HaOnwAaTenp B 3TO BpeMA MO KOMaHZE CHM3Y O€peT OTCYUET [0 Kpaw Aoc—
KM uaM MO CHeuMasbHO HaMEYEHHOM Ha AOCKE DHCKE.

PasHuua OTCYETOB NO ALYM TOYKAM COOTBETCTBYET MOMHOCTH.

TovHoCTSH 32KEPA LOWHOCTE AONEH& ONpEACAATHCH Tpelyeuol
TOYHCCTERR pacleTok, B KOTODHE BXOJMT MORHOCTS, HanpHMep, B pacye-
TAX OFBEHUA K J0ABHOCTH.

CewoBELE nTapaMeTph [OACYETA OGHENA BHHYTHX [MOPOA ¥ A0CWUM Oli~
PEASRADTCE B Pe3YIBTATE MOPRUSHAE]CHHY CHENOK. YC30/H U3 TOuHOC-
TH ONEeAt.eY¥7A AMHUKHLX BEINLit B OCLoM0B, KOTGPEA YOTa.A0RIal

VEPELPARE)CUM TEXHHSERKOR KACT Uy KIMeR, NG [1)EPaCUYZT60E HEO -
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XOAVMYD TOYHOCTH OMLEXENIEHUT MOWHOCTH.

B pesysnbTare TAKMX NpeApaCYETOR YCTAHOBIEHO, YTO AAA olecleue—
HUA perjaMeHTMpyemoll TOUHOCTH onpezelleHUR OOBEMOB JOONYH TOUHOCTH
onpezeliieHns MOMKOCTH MNIACTOB, C DA3JNMUHLMK yrJlaMu NMajeHus, Npu 38=-
Mepax pyseTEOR MAM NYyTYM MapkueAZepCKMX CHEMOK He JOIXHA NpeBHLATH
1 2-3% (AnA MMHMMAJBHO KOHAMLMOHHOW MOMHOCTM 2 M - He wmeHee 10,05u)

lpy mcnonb3oBaHAM 3aMEpOB MOUHOCTM B MOECuYere CpexHEB3BemEH-
HOit NNacTOBOM 30MBHOCTM TOYHOCTD ONpéAENEeHUA MONHOCTH NOJAXHA DaB-
HATBCA 1 CM.

3aMepH DPneMeHTOB 3aneratus. [lpocrpan-

CTBEHHAA ODPMEHTMPOBKA CTPYKTYDHHX 3JEMEHTOB OnpefeliAercs T'ODHEM
KoMnacod. OOHYHO ynOGHee M3MEDATH yrodl HakAona (naXeHus) NAOCKOC~
TR ¥ a3UMYT HANpPABJIEHUR NMajeHus. li3MepeHue STUX 3JEMEHTOB NpPOU3-—
BOJMTCH B Clezybleid nocnezoBaTelAbHOCTH. K u3MepseMOil MIOCKOCTH IO
HanpaBleHNW €€ NaJeHUA NpUKIaZNBaeTCA peOpo AJMHHOK CTODUHH Bep-
THKANHHO DACIONOKEHHOTO KoMnaca. JluHuMs HaMCOAbWEro NaxeHus (Hak-
JOHA) yCTAHABNIMBAETCA MO HAMGOJNBLEMY OTCUETy HO IKIMMETDpY. He or~
pHBasA KOMIaca OT NJIOCKOCTH, €T'0 NOBOPAUMBANT CHAYaNa BUKDYr pedpa
IAMHHOA CTOPOHN JO COBMEwEeHMS OCHOBAHMA KOMIAca C M3MEpAEMOil nuoc-
KOCThi, 3aTEM, BOKDYT KODPOTKOTO pefpa LO T'OPUBOHTANBHOrO NMONOXEHMA
xounaca. [lo ycnoxousueiica cTpeilxe GepyT OTCUET a3UMyTa JHHKKM Ma-
Zeuua. Orcyer GepeTcA NO KOHLY CTPENKH, OZHOMMEHHOMY TOMY HaUMEHO-
B3HAY MONWCE, KOTOpHY HAanpaBieH B CTOPOHY mazeHusd (NpUMep 3&IUCK
opuentuposxu: nz.205° « 50°),

lipy oTcyrcTBMM ZOCTATOUHON NO paaMepy MIOWAZKK 3aMepa napai-
JNeABHO ONpeReNfemMoil NI0CKOCTH BHCTABIRETCH AaZOHB UIM Xe SANHCHAA
KHuxxa. TaxkuMm oGpa3oM, HanpuMep, onpeieisercs OOWLEE NpPOCTPAHCTBEH
HO& MOJIOKEHME NNACTOB, HAPYWEHHHX MENKOWl CKNAZYATOCTHN.

B menu TpemuH DEKOMEHZYETCA BCTABAATDH CHEUAANBHYD NAACTHHKY,NO

KOTOpOi M3MEDARNT JIECMEHTH 3aJieraHun.
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TouHOCTSH 3 aMepa OpPUEHTUPOBKM M NpERENBHAA Be-
JMYMHA YTJIa RAKIOHA MJOCKOCTH, NPU KOTOPOM KOMIACOM elle MOXHO onpe=
ACNATH €€ 3JIEMEHTH 33JIeTaHufl, YCTAHOBJIEHH B pE3yJbTaTe€ NPOBEJEHHHX
aBTOpOM CHELMAJbHHX KCCeZoBaHult.

YcranosieHo, uTO OwuMOKa ONpefeleHUs NpPOCTMDaHMA 4 A, 33aBUCHT,

B MEpBYO OYEepexb, OT BeauuuHH yraa nazenus (§ ). Sra saBucMMOCTSH
HOCUT IunepOonuveckuil xapaxrep (puc.22) u BuparaeTcd (HOpMYJIOH:

aA=§+t
rze K - NOCTORHHAafA BexwyuHa, paBHas 10-15;
{ - TOUHOCTD EAMHMUHOI'O 38MEDA 83MMYTa HEIDPABIEHUS (19-29).

W3 puc.22 BMAHO, YTO Npu yrae NAAEHUA 5-3% ounGka onpezeneHus
NpoCTUPaHKA 4 A NDUGINXAETCH K npefielbRoMy 3HaueHuw 4-6°, paBHOMY
YTPOEHHO! BeaWuuHe CpPEeAHEKBAAPATUUBOKOR OWMOGKK ONpEZeNeHUs OpUeH-—
TUDPOBKK. [l03TOMY ZNA MAOCKOCTed ¢ yriamu Haxiona, menbuuuu 5-3°,
OnpeZenuTh MX NPOCTHPaHUE NPAKTHYECKM TPYZAHO, & B CBA3M C Heompe-
ZENEHHOCTHD NOJOEEHUA HANDPABIEHUS NPOCTUDPAHMA KIM NAXEHNHA, TAKHE
NAOCKOCTH NMPAKTUYECKM MOXHO CUMTATH I'ODU3OHTANBHHMU. [Ipy yrie Hak-
zoHa Gonbme 20-30° TounocTs onpezeseHUsi NPOCTUPEHMA OIM3KA TOYHOCTH
€AMHMIHOTO 3aMepa a3uMyTa HaNnpaBleHus KOMIACOM B HaType.

On ¥ caHue NOPOA M OTAENBHWX TEONOTUYECKHX 3JEMEHTOB
NPOM3BOJMTCH JMGO HA OZIHOM JUCTE C 3apUCOBK&MM, JAMCO Ha DpasBopoOTe
mucra. OnucanMe BeZETCS NO MHAEKCAM — HOMEDAM, YKA33aHHHM HA 3apU-—
COBEe, & XJIA BAKJOHHOrO M EDYTOro NaxeRKs - MHOI'XA NO KHTEDBaXaM,
lpr mpocToM re0ZOTHUYECKOM CTPOEHHM NOXPOCHO@ OnMCaHue GOKOBHX MO-
POX MOXHO NDOM3BOXZNTH HE HAa KAXXO! 3apMCOBEE, 8 HA 3apHCOBKAX,
OPRYPOYEHANX,HANpUMED, Kk ONODHOMY DA3pe3Y WAK ONpeneseHHOMY NepHo=
Xy orpadoTkx (B mavaxe u B cepegmEe roxa).llosHas xeraxpHas Xapak-
TEPNCTMXA HOPOX NPOM3BOXMTCA NDPH NPOBENEENR WHXEHEPHO-IeoJOTHYEC-
EOft CHeMKA.

DoxpoGHOE onucaHue MBKPOCTPYKTYDH M COCTaB& YrOJABHOI'O MiECTE

nenecooCpasHo COBMEWATH C I'é0NDIUYECKOM ZOKyMeHTauuei npod.
III



a

Mz=mpmy+m,

Puc.2i. Vsuepenue momsocTH cneuuanpHoli pefixod (a) u pymerxoli (6).

owybka  onpedenesus npocmupanud, s A°

yeor nadenus, 6

Puc.22. 38BUCUMOCTSH TOYHOCTM ONpeZeieHH T'ODHHM KOMIIACOM NIpO-—
CTHpPEEME NJAOCKOCTM OT YTJia €€ HaKAOHA,
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OOune TpeOOBaHWA K BEJAEHMI ONMCAHUA ONDPEACAANTCS HA3HAUEHUEM OM-
CaHUA, BHIONHAWLErO PONb MOACHEHMA ¥ LONONHEHUH K U30GDPAKEHUD TeC~
JIOTYYECKOT0 CTPOEHUA B YCIOBHHX 3HAKAX.

Takuu oGpasom, Nnpun OOWeid I'@ONOr¥YECKOM AOKYMEHTALMM ONMMUCAHUD
nozaexars

I) Bo BMemaomux nopoxax IpaHYNOMETpPMYECKMi ¥ BeueCTBEHHHH coc—
TaB, TEKCTYPHO-CTDYKTYPHHE OCOGEHHOCTM, LBET M XapaKTep KOHTAKTOB
¥ NepexozoB OT OAHOIC CJOA X ApPYTOMYy, {opMa CIOEB, MX MOLHOCTH U
APOTAXEHHOCTH, OTHOCUMTENBHAA NMPOYHOCTH, TPELUHOBATOCTD (OPUEHTH-
pOBKA ¥ MHTEHCUBHOCTH OCHOBHHX CUCTEM), CTENEHb BHBETDUBAHMHA;

2) B yrne - cocraB, LBeT, GAECK (MaTOBHH, MONYMATOBHI, NONy-
Gnecramuit, OnecrAunit), MaKpoCTpyKTypa (OLHOPOAHHH, MTPUXOBATHIL,
NOJOCYaTH!), MAaKPOTEKCTypa (MacCHBHHU, clomcTHli, 3epHucTHi), u3-
noM (pPa3KOBUCTHE, POBHHE M Zp.); TPELMHOBATOCTH, WMHOTZA LBET YEPTH
H MEJKHe BHEMACUTACHHE BRINYEHSA;

3) B TEKTOHWYECKWX HADYHEHNAX — XAPAKTEDUCTHKA CMECTUTENS
(MODGONOTUA MOBEPXHOCTM M HAJMUME CJEHOB CKOJBKCHMA, 3aMOJHEHUE
M M/HEDanu3anusi, OGEOZHEHHOCTH), CTENEHB ZEQOPMUDPOBAHHOCTM M 30-
HAaJBHOCTE W3MEHEHus INOpOZ.

IlseT nopoz XejaTeAbHO ONMUCHBATE [10 CHOAM ¥ ONPEAENATH MpUYn—
Hy OKpacku. [lpy omucaHuy NpOYHOCTM HA MEpBOi CTafuMy ZOCTATOUHO €6
OLEHWBATH TAK: NOpOAA pHXJIAH, CNACOCLUEMEHTUMPOBAHHAA MIM KpEIKafl.
[lpr onucaHuy¥ TEKCTYpH YKA3HBAETCA COrNAcHHH (napaanenbHuil Hamnacro
BaHKK) KOCOK Wiy BOMHMCTHA THR; ZAA CTPYKTYPH ~ Ipy0o—, KpYyIHO-,
CpeAHe— ¥ MEJKO3EepHMCTAfA.

B noneBoM Ieojory4YeCc<oM EypHAJle JAENa0TCA 3aluCk N0 OpraHAaa-—
UMM TOPHHX palOT ¥ ZJiA COCTABIEHUA [PEeINNCAHUN I'OPHO-TEXHMYECKO-
My HaZ30py B CBHA3M C U3MECHEHMEM T'€0JIOTUYECKMX YCJOBUI paszpaGoTHu.

CpexcrBa ZOKYMEHT aUHWH . JlokyMeHTauus

NpOBOZMTCA B IONEBHWX KHAEKAX (ZHEBHUKAX) M3 MUNIMMETDOBOH GyMaru
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K&pMaHHOTO {OLH8Ta C TBEPAOKM OOJIUXKOW. liHOrZa B 3aBWCHMOCTH OT
NpPUMEHAEMOr0 MAacuTala U CpPEeLHEMECAYHOK YXOIAKM 3a60fl UCHOANB3YKTCH
KypHanH ybeliueHHOTo pasnepa (300x210 mm).

JaMepH pacCTOHHMM N MOMHOCTYM NPOUBBOAATCA DYJETKOM.

Jijifl 38MEPUB MOLHOCTH MCMONB3YITCH pPEnKM, ClyXakue KOHCONBK,
¢ KoTOpOW C BepxHe# OpnBKM Onyckaercs pyAeTka. Jlaa HenocpexcTseH-
HOr0 3aMepa MOMHOCTH WCNOAB3YDTCA pPeltKM C BUIUPHHMM NPMCHOCOCJe-
HUAMK, MepeMeHaeMuM BIONL Dellku.

l'opHHEe KOMNacH, MCMONB3IYEMHE AJH 3aMepa INEMEHTOB 3aNEraHus,
XENATENBHO MMETE C BU3NPHEMK NPHUCAOCOONEHUAMU, YTO NO3BOAAET
I'e0JOry BLCTH JMOCTATOYHO TOUHYMD NpUUBH3KY.[ILW MaccOBHX 3aMeLuX
TTeRMHOBETLCTY YZOCHEE NONB30baTBAA KOMIACAMW, NO3BOJNAKMLU
COBMEMATH ONepaluK MO onNpexeXeRWn Yrja HAKIORA W A3NMYTA AWHMA
najeHsis, Hanpumep, konnack Tuna "Teonoruueckuid xommac - 59" T/P.

lipy ZmoxyMenTanyy MClNOJBb3YETCH IeoNOPMYECKMi MOJIOTOK, Ayna M
HEXOTODHE XKMWUUECKME pPEaTEHTH /AJifi AWarkiOCTHKK NMOpOX.

A npuBefenus CaMOCTOnTENBHEX NMPUBA3OUHHX paloOT pEKOMEHAyeT-
Cfi MCNOJBL3OBATE NpOCTEHline YrAOMEDH: M Oycconu, yYKpennfesmhe Ha
LTATNBaX, @ TaKke OUHOKAb.

Bo muorux cryvyanax Oojee COBEPUWEHHHM CPEACTLOM AOKYMEHTALMM
ABnfAeTCcA $OTOYOKYMEHTaLUMA. Ieonornueckan (OTOAOKYMEHTAUMR OCYUECT~
BAdETCA O HOMOWBH AWOUTEABCKMX QOTOKamep, PoTOannapar MOJIE3HO NMpu-
MEHATH C UGN MOAYYEHUA OOBEKTHBUHX AOKYMEHTANBHHX HAADCTPAUHH
PeoNOTMYECKOr0 CTPOEHNA MCNONb3yeMhX, H&NpUMep, Als OOCOCHOBAHUA
CMUCAHMI 34Macoy uam ANR COCT&BJIEHMA NPOEKTA 4OPA3BEAKH.

BenosorarenbHEMA CPEACTBAMM NPH XOKYMEHTANKM ABAADTCA NPRGOPH
¥ [puciioco0aeHna Ahaa oT00pa u YNaxkoBxu oGpasluod (3youna, pexymue
KOAbLA, MELOYKA M T.X.), JNECTHHUbH, LTHDW ZN8 KpEHJeHUs NOABECHOH

JIECTHUUN; NpeAO0XpaHvTeNIbHHE TI08Ca U XP.
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B KavecTBe CPEACTBA AOKYMEHTAUMW ANA AMATHOCTHKM NMOPOL Cle~
LyeT CUMTATh IBTANOHHYK KOAJECKLUND OOPa3LOB MOPOA MECTOPORIEHUS.

OdbopMacecHUuE UKW CTOBHX 38puCcCoOsrEOK.

W3o0parenune pes3yAbTATOB AOKYMEHTAHWM B YUCTOBOM BU4LE NPOUBBCAKTCA
B CNeLyaNbHHX &Jb0OMAX M3 NAOTHOK OyMaru. PasMep JUCTOB JOJKHL:
COOTBETCTBOBATHL YETKOMY flIOCAEAOBATEABHOMY pa3felieHui ¢TaBAapTHOI'O
4epTexHOro aucTa (841x597 mM).

s n300paxeHus TOHKMX NPONJNACTKOB ¥ KOMNAKTHUCTM Yeprexa Bep~
TUKaJbHHI MacuTad uMHOrZAa OEpeTCA KpynHee ropuaoHranbHoro. I'opusoH-
TanibHHe MacuTaow Gepyrcs 13500, 1:I000 m 1:2000, a BepTuKalpHHE -
13100, i:200 m 1:500.

UpcroBas 3apuceBKa ZOJNBHA OWTH KOMUEl YEPHOLOM, BHUEDUEHHOH C
COGNRAEHNEM BCEX MPaBUil YEPYEHMA U PEKOMEHAYEMHX YC/OBHBHX 3HAKOB,
JlaHHBE NMONEBOM ZOKYMEHTALUMK NMpU BHUEPULBAHUM YiCTOBOH 3apHCOBKU
YTOUHANTCA PE3YNbTATAMU JNAGODPATOPHHX KCCIEZOBAHMA M XUMUUECKMHX
&HAAM30B. YIAM PE3HOW 30IBHOCTM HA BAPKCOBKAX PEKUMEHIYETCA WHOD-
Ja M300paxaTh CNELYaNBHKMM YCJNOBHLMY 3Hakamu CM.In.Yl. Ha 3apucos-
Kax BHYEDUYMBANTCA BHCOTHAA mWKaja, NOJOXEHHEe MOnepeuHsx npoduned u
reonOr0-pa3BeoYHHX pa3pe30B. llenecoo0pasuo 4.f BUYEDPUMBAHET AWHWK
BepxHel M HuxHed OpPOBOK YCTyna MCnoAb30BaTh PC3YNBTATH MapKueki—
JHEPCKUX CHEMOK,

kciiv ropu3cHTaNBbHO W nojioro 3ajeramuuit mIGCT OTPaGuTHBACICH
HECKONLKWMHM YCTYyNaMu, TO NOYCTYNHHE 3apUMCOBKW INA MOBHNEHUA HA
THAARHOCTH Nyume COBMemaTh APYr ¢ xpyrom (cM.pmuc.22). IIpu croxsou
CTPOEHWH MJACTOB PE3y/NhTATH ONPOGOBAHMA W M3MEDEHUA MOMHOCTei
TOHKUX MPOMAACTKOB JNYYme BHHOCHUTH HA CHellHaNbHHEe CTDYKTYDHHE
KONOHKK, T.K. UHPpOBHE FAHHHE 3aMepa MomHOCTell HA 3apUCOBKE
6opra 2JareHADT ee, CTPYKTYpPHHE KOJOHKM NJacTa BHYEPYMBADTCA B
vacurade L:50 u L:100 znGO HA OAHOM nuCTE C GOPTOBON 3apPUCOBKOM,
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MaclwTab ropu3oHTaNbHbli

Punc.23* CoBMel,eHHas reonoruyeckas 3apucoBKa YroJibHbiX YyCTynos
BEan&xoBckoro kapbepa (cTpenkamu nokasaHbl CTBOpPbl pgeTanb-
HOW fJOKYyMeHTauUWi CTPYyKTypbl nnacta “ onpo6oBaHUA)*



au60 B OTAECIBHOM anbGoMe,

B yucToBO}i 3apucoBKE ABWTCA CBEAEHUT O €€ MECTONOJOXEHMM, OO
HMCXOZHHX MOJieBHX ¥ HAUOPATOPHHX MaTepuanax (HOMEp KYDH&Na U T..k.),
O BpEMEHU U aBTOpE 3&DUCOBKM., B Cllyude CIOXHOTO I'eONOTUYECKOIo
CTPOEHUA BHUEPKUbBAETCH CXEMa NPUBA3KU. [lpM KPUBOMMHEHHOCTH LOKYMEH-
THPYEMOTO GOpTa Ha 3apMCOBKAX OTMEYAWTCA I'PAHMLH YYBCTKOB C Dpas-

HOW OpUeHTMPOBKOM,

N3yyenue BMEmawmuUX NOpRX

OcHoBHHE BONMpOCH, MBYUEH®K KOTODHX CICCOGCTBYET IEOJOTHYEC—
Kafg JZOKYMEHTAHUA BMELanliX NOpOZ lia Kapbepe — 3T0 ycroHuuBocTh
yCTyNoB, 2 TaKkxe XOOHBAEMOCTH NOLOX, T.E.CHNOCOOHOCTH MOPOXL OTAE-
JATBCH OT MaccuBa W ZpoOUTHCH Npu BO3ZEUCTBMM HA HUX TOPHO-A0CH=~
BaOUMX MEXaHW3MOB, Npn MX OypeHWM W B3pubaHuu. Leabw reonoruuyeckol
LOKYMEHTaLUMM BMELAKENX JIOpOJ ALIAEGTCHA TaKKe M3yUeHke BIWAHWUA Teo-
JoriuyecKux ¢aKTOpPOB HA BHOOD CHUCTEMH ¥ TEXHOJOrMO BCKDHUWHHX DAGOT.

lisyucHue bMEUANLUX NOPOA OCYWECTBAAESTCH DU L0JNEBON ZOKyMEl—
TAUUM ¥ B AaCO[ATOPHHX YCAOBLfX. [lOCKOABKY N8C0LaTOLHEE uCCleno-
BaHuA TpelywT MCIONB3OBEHWA CHeUKAABHOTO 000pyiA0BULNA, TO MAKPO-
CKONUUECKDE n3yueHue NOpo4 ABIACTCR OCHOBHHM METOLOM Peo0JOI'a Kapbe:
pa. [MarHoCTUYECKME NpPU3HAKNH HECLEMEHTUPOLGHHHX NOPOX [PUBEIEHH
B Ta6a..9. (MeToauxa JaGoOpaTOPHOTO NMETPOTpPaguUECKOr0 U3YUEHUT U3~
JOKEHa B CHeUMalbHuX padorax /57/, /63/, /L04[).

Ha nepsoil crazuii OCHOEHUA MECTOPOMAEHMA ZOKYyMEHTAUWUK BMELa10—
UMK ‘NOPOL HEOUXOAKMO BECTY MO OoNee IycToll cetu, 4eM NpU NORHOM
paseuTuy IOLHHX pacdor. lHanpumep, Ha Ha3apoBeKOM Kapbepe (KOMOLHA-
Ta "KpacHOAPCKYrous"), pa3palaTHBALLEM MECTODOKAEHNE NMPOCTOTO
CTPOEHUA, AOKYMEHT&INA BCKPHUHMX YCTYLUB NMpy BBOXE Kupbepa B
DKZAJyaTaUuo BENACh C AETaNBMHM 1i3yYEHUEM I'€0NOTMYECKOI0 CTPOEHWMS
uyepe3 50 M. 10 T3KOl CeTH M3YYAIUCH BMEmawuue NOPOAH ¥ YCHOBHA

UX 3BaAET8HMA C 33MEPaMi OPHEHTMDCBKE ¥ MOWHOCTH (G TOYHOCTHK
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0,05-C,1 »). flpn nonHoM ke pasBuTu¥ TOLHHX pPaCOT HA MECTOPORAEHM=
ax npocroro crpoeuus (HoBo-TpumeBckuih xapsep Tpecta "YepemxoB-
yrois'u Zp,) ZeTanbHoe u3yueHUE bBuMewaouux Mopox mezercd yepea 100
M. lipOMERYTOUHNE MHTEpPBaJli 3apUCOBNBANTCA NO pe3yiAbTaTaM IJ&30-
MEpPHOK OLEHKHM.

CocrasB ¥ nemMeHT 1nopoxa. HanGonbuee pacnpo-

CTPaHBHME HA YPOIBHHX MECTODORAEHMAX MMEWT NECYaHO-PAMHKCTHE MO-
POZN C DA3HHM TUIOM ‘LHEMEHTA B C DAa3HOM CTENeHbD AMTU@UKAIMM. 3Ha-
YUTENBHO pexe BCTPEUawTCA KapOOHATHHE MOPOZH.

1. CocTaB nOpox ABARETCH OCHOBHNM MX AMATHOCTHYECKUM
IpH3HAKOM,

KourjomepaTs cocrosT u3 ranex pasmepoM L,0-10,0 cu u mecuaso-
PIMHUCTOrO, pEEE KaPOOHATHOIO M CHMAKKATHOrO LeMeHTa. COOTHOHEHME
ralex u LEeMeHTa MOXET ONTH CAMHM pa3NuyHuM. lanbku vaume oGpa3oBa-
HH ¥3 OCIIOMKOB MAarMaTHYecKuX U ueTaMopfuyecKuX HOpPOX, pexe W3 Kpen
KMX NECUAHUKOB W &JIeBPOJUTOB.

[lecuaHuKM U NECKM INpPEMMYUECTBEHHO COCTOAT M3 SE€pEeH KBapua, no-

neBOro mnara. ApKO30BwH NecyaHMK NpeACTABAEH KPYNHHMM 3epHaMM
KBapia v OpTOKjaa3a C npuMecpn CJADIH U KaoAuHKTA .liBET nopoxH ceeTr-
NO-KOpMYHEBH}! X0 PO30BOTO M KPACHOBATOro0.l'payBakkd COCTOAT W3 MAO~
X0 OTCOPTMPOBAHHHX ¥ OKATAHHNX OGHOMKOB KBapl-NOIGBOWHATNMBHX MMHE—
panoB u NOpox, B OCHOBHOM, TY(QOreHHOro, MarMaTHYECKOT'0 ¥ MeTamop-
guueckoro tuna. Jas 3TUX NOPOZ XapaKTEDEH CEphii LBET 4 3€leHOBA-
TO-CHHMIi OTTEHOK.

AnesponuTn M _aneBpuTH Ha 50% u Oozjee cocTofmMe U3 UacTul pas-

mepom (0,1-0,001(0,0C5) MM, XapaKTepu3yHTCHA CJAOHCTHM CTPOEHUEM Ona-
TOZ&pA HAJMYMO DACTUTENBHOIO ZETpUTE M UEPEZOBAHMK MEIKO— W Kpyn-—
HOaNeBDUTOBOT'O MaTepuana.

APruninTH U PaudH cocToAT Ha 50% u Oolee u3 YacTHl MEHBUKX

0,004(0,005) mm.B pacceAHHOM Buxe MOryT BCTpeuyarhCf 3epHa Ksapua,
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Tadaupa L9

IuarsoceuuecKne NpU3HEKA HECLUECMEHTWPOBAHHHX [ODPOX

HanueHoBE&HME NMOPOZH

CeolicTBa W XapaKTepHHE NpU3HAKKA [ODOAH

OCHOBHHE CBOUCTRBA

O6uee Bonee PasMep | ColicrBa Bo |CBolcTBa npu | CBOMCTBA B Cy- | M METOZH ONpexene-
ZpoGHOE OCJIOMKOB | BJAXHOM CO- |CKATHBAHWKM B | XOM COCTOSHUM A
u 3epeH CTOAHMN YJMEPEHHO BIaX
HOM _COCTORHMM
1 2 3 4 5 3 7
Banysu Ouens 100 cx - - - KpynHocTs yacTul Ompe-
(oxaTaHuue ), KDYIHHE IEeNAeTCH METPOM, p&3-
TAHGH Kpynuue 100-50 cu LCJeHHHM HA CAHTMMET[H
(neokarannwe) | Cpexnue 50-20 cmM
Mexnxue 20-10 cu
Tanrka Kpynuasa I0- 5 cu - - cHyvas KpynsocTs uacTul onpe-
(oxaraHHue ) Cpexunas 2= 5 cM JeJifieTCA U3MEpEeHuEeM
uian uebeHs Meaxas 2= 1 cM AMaMETPa MUJJMMETpO-
(HeoKaTaHHHE ) BOX JIAHEHKOM
T'pasuit Kpynruft 10~5 uu - - Cunyquit Toxe
(oxaraHune ) Cpeauuit 5-2 uu
WM XDAl,ApecBa | Meaxuii (i 2-1 MM
(HeoKaTaHHHe) | necox oueMy
KpPYIHHA )
llecox Kpynuuit 1,0-0,5 mu |I'masou pasmm-|He cxarusaer- Cunyuuit KpynHocTs yacTHL pas-
Cpeannii 0,5-0,25 mM}uapTcA B COC- cq JMYMMa Ha TI83, onpe-
Menxut 0,25-0,1 uu|rame rpyura AENAETCH MAJNIMMET DOBO
(o6uyHO npu~ |oTZENbHHE 3€pd JMHEeUKO! ¥ MUAIMMETpPO-
MECHh YacTHl HA BO{t Oymaroi
necyYaHol NuAM
HE Dpa3NUUNMOi
N0 KPYMHOCTHM
ZVaMeTpoM Ko’
0,01 wmu)

Cynecs [lpeo6naganT |llecyano-rau- |[YxaercH cxa~ | Ccuxaercd B Pasmep vacTuy rnasoMm
YaCTHUH C HNCTaA WMIK Tark B_Ma- KOMKM, KOTO- He pa3juuynuM. B cyxom
nuameTpoM O,I|nmecuaHo-unuc— [IeHBKUA ma- pHE HEOGONBWMM |COCTOAHMM TDYHT ChHIy-
MM, 3HauuTell|Taf Macca, PuK. [ipy pac | yCUAIMEM Nanb— (unii u uMeeT NHJIeBATHM
Had Nnpumech |Opu pacTupa- |KATHBAHUM B IeB MOTYT OwT |X8paKTep. B.MBKpOM Bu-
YacTHL JuaMeT|HUM MexZy nail: MHyp JerKo paspyueHn Z€ XOpOWLiO CMEeWnB&eTCH
poMm Z0 U,5uM. |naMu yyBOBTByeT-SHauMHAET C BOZOM B OLHODOZLHYH
Tunou u ranp- |BU€ Iecka TUPAHMM CHPOTO TpyHTa
HACTOE (MaMC— MeXIy HajbLaMu Olymder

. CA MATKOCTb N MECOK
TOE ) BELeCTBO ’
Hno OTCYTCTBYET {IpM3HAK
CKONBXEHUS,
CyTaiuHOK Jlerxuit Tanuucroe Be-|llnacTuynasn llpn ckarnBa-~ |CchxaercA B CiraoonaacTuyeH, CHaTH-
Cpennnii HecTBO u nec-|macca. llpu HUM 00pa3yeT | KOMKM, KOTO- BaeTCs, HO IIpu AUAMET-
Taxennik JaHHEe 3epHAa |pacTipaHum Cfl WHYD AMa-~ |DHE C TPYAOM pe mHypa 4-5 MM NOCHER
MEEIY nanb- [METpOM He TOAZAKNTCH Huil jomaercA. B cyxom
Haumy omyma- {MeHee 5 uM pa3yiaMHBaHUD BUAE KOPOUKNM MOTYT Oblb
oTCA necya- pa3ZiaBlIeHH M DPACTEPTH
Hue 3epHa MTasiblaMu, Hpd ITOM
YYBCTBYETCA NPMMECH
necka
Tausa TAMHUCTOE BE- Ogng;gcha lpu ckaTuBa- |CcHxasTCs B llmacTnyeH, CKAaTHBAET-
mecTs0,< 0,001 ﬁngcmuquoasn |amn oGpasywr |TBepawe naAoOT- |[cH B NpPOBONOKY AnaMeT=
(0,00S) uHor- AJNHHHA TOH- |HHE KOMKM,KOTO- |pOM X0 I~2 MM. YysCcT-
78 peAKue 3ep KMA mHYp, M3 |pHE pa3jiaMHBa- [BYETCA pUMECH NECHA.
Ha IecKa KOTOpPOT'O MOR~ |WTCH C OYeHb

a necuanuf

nax
/aneBp‘m /

{Mnncroe Beme=
CTBO ¥ Necya—-
HUCTOE, Mpe-
MMYRECTBEHHO
tuenxne 3epHa

lancroe Beume-
creo 0..~Q00L

Macca kKoHCu~
CTEHLMU CMe-
T8HH, B KOTO
poii npu pac-
THpPAHUM MEX-
Iy nalpLamu

SICHO NpOuyNH
BAETCH NECOK

Macca KoOHCu-
CTEHLMM CMe-
Bg H,B KOTO-

MOYTH He
[pouynHBaeTCcs
NECOK

HO CZEeNaTh Ki-
JICUYKO

Naacruyes,npu
CKaTHBAHMY 00~
pasyeT uHyp
IMaMETPOM Me-
Hee 5 MM

llnacruyer, npu
CKATHBAHUM 00—
pagyercs JAWH-
HE TOHKUY UHYp

GOJIBUUM TDPYZOM
MM MOTYT OHTH
PasMsATH TOJBKO
C MOMOUBI NOC~
TOPOHHETO MpeX-
METE

CcuxaeTcsi B KO-~

MOYKM, KOTOPHE
¢ TPYAOM pasia
MHBANTCH.
KOTOPHX Clyya-

iX NpH pacTupa-
HUM MEXZY hajlb-
LaMy UyBCTByeT-
xa-

CA MYYHMCTH
paxTep oOpasua

CcuxaeTca B TBej
IHe NAOTHHE KOM-
K1, KOTOpHE Dpas-
JNaMHBAXTCA Py~

xoit npu ouess
GOJBUOM yCUIMU

WK MOT'YyT OHTH
pPa3a0UTH TOJBKO

C [OMOmLBK NOCTO-
ﬁouuero npeaxer

HOTZla MpH pacT
paEnM YyBCTBYET—
CA MYYHMCTHI xa-

paxrep

B He-

Becrma nnacruuex. lipu

CKATHBAHMM ZaeT TOHEMH

LHYp. YyBCTBYETCH IpH-
MEeCh NnecKa.




NONeBOr'0 ENAT8 ¥ APYyruX MuHepasoB. i NOpOJ X8p4KTEePHA TOHKaSA
CIOMCTOCTE .

Bce 3TM npUM3HAKM NOPOZL HEOOXOAMMO MCAONB30BATH NIpH MX ONpezene
Huu B noxe. Onpezenesue NOPOZH AZABTCH MO MpEeOCAaZavUEMY COCTABY
OGIOMOYHOI'0O MaTepuana B COOTBETCTEMN C Kiaaccuduxauusime J.B.Pyxuna
u M.C.ipenosa M nofpa3ieNEeHHsAMM, MDUHATHMH B TDYHTOBEAEHMH W MH-
xeHepHO#t reonorum (cM.radn.20), a AN HECUEMEHTHPOBAHHHX NOPOZ 1O
Zuarpaume puc.24. B nopozax, rze KOAMYECTBEHHOE COOTHOLIEHNE OCHOB-
HHX cocraBiagouunx Mmensue 50%, naumeHOBaHMe IOPOAH AAeTCA NO Npeos-
IajiapueMy KOMMNOHEHTY, Hanpumep, "necuaHux aneBpuUTUCTHI". B cay-
Yyae 3aTpYZHEHMAl B ONpeZeNeHun NOpoAH Oo6Gpa3ell CPaBHUBAETCH C 3IPa~
JIOHHOl KoXJerumei.,

2. Il e M € H T OGNOMOUHHX NOpPOZ MOXeT GHTH ClcAywllero cocTa-
Ba: 1) KapGosarTHhil, 2) CUIMKATHHN, 3) NONKMHKTOBHK, COCTOAERA ¥3
aneBpUT-TIUHMCTOrO Marepuada, 4) Xeje3ucTHi ¥ Ap. CocTas LeMeHTA
BXOAMT YaCTO B HA3BAHWE NOpOZH: "MEeCYaHMK IJuHuCTHM", "mecvyasux
W3BECTKOBHI" ¥ T.n. MaxpocxonmuyeCkuid COCTaAB LEMEHTA NPOWE BCETO
onpejenseTcs XN I'PYyCOOCAOMOYHHX MODPOXA. [Ipy 3TOM UCHONBIYITCA W3-
BECTHNE NPU3HAKU! PEAKIMM OT pacTBOpA KMCAOTH, NpM LapanaHuy MeTal-
JMYECKOH MIJOM M ZD.

BuAenfieMHe MO CHOCOOY HEMEHTAUUMM TUML LEMEHTa: Ou3aibHHMA, KOH-
TE&KTOBHM, NOpPOBE, 00pACTAHMA M PA3BEAAHMA ONpPEZELANTCH, B OCHOB-
HOM, MEKDCSKONWYECKU., CTENEHb CLEMEHTUMPOBAHHOCTA NpU JOKYMEHTAIMM
OLEHUBAETCA KEYECTBEHHO C BbEJIEHHEM CKaJBHHX (Kpenkux), noay-
CKaIbHLM#, DHXJNX ¥ CBA3AHHWX TMMHICTHX Mopoi. OKOHYaTENLHOE TOU~
HO€ OnpejieJieHue COCTaBa M THNA LEMEHTA NpOM3BOAMUTCA B JaGOpaTopuu.

KOHKpenuM ¥ BxNwuYeHMss B MOPOAAX OTOGDEXaNTCA B Mac#Tace 3a-
PUCOBKH ¥ ONMCHBANYCH (pa3mep, (OpMa, COCTAB U T.A.). LETAIbBHO
COCTaB KapOOHATHO-XENEe3UCTHX KOHKpELUN OnpeAeNfieTCH b Ja60parop-

HHX ycaosuax (cum.zsenee). .
119



Tacnuua 20.

HanMeHoBanne nopox

Pazmepn HarmenoBa—
OGROMKOB |HME OGHOM— PHXIHE CLEMEHTH POBAHHLE
KOB
B MM OKATAHHNE HEOKaTaHHHEe|{ OKaTBHHHE HeOKaTaBHLe
Bonpwe 100 | Baaynuu Cxonaenne Cronnetne BaayHHue Tiaucosne
BaJIyH0B TJIHG KOHI'IOMEDaTH | Opexyum
Tanbkas Taneunukn: | lleGeHp: Koarnoueparu:| Bpexumus:
10C-50 KpynHas KpynHoo0- XpynHooO— | KpynHoraned~ | XpynHooGaO-
JIOMOYHbE JNOMOYHHH Hie MOYHHE
50-10 MenKasn MEJNK000~ MEJK000- ueNKoraney- MEJK00080~
JNOMOYHHE JNOMOYHHM HHE MOYBHE
10-1 I'paBunnue
3epHa Ppasnit Jpecsa TpaBennTu
{xpsm)
llecuanne
3epHas lleckn: {lecuaunku:

I~0,5 KpYNHLS KPYIHOSEPHUCTHE KpYNHO3€PHUCTHE
0,5-0,25 cpeaxue CpeAHe 38 PHUCTHE cpenHesepHUCTHe
0,25-0,1 MEIKue UEJIKOSEPHACTHE MBJIKO3€PHUCTHO

AneBpuTo-
BHE 3epHaj Anespurn: ANeBpoaNTHS
(nunepaTwe, KIAYCTHE OP=
JOXEHUA )
0,1-C,05 KpPynHHE KpYNHO38pHUCTHE KpYNHO3epHUCTHE
0,05-0,01 MEAKKE MEAKO3@DHUCTRE MEJIKOBEPHMCTHE
0,01~0,001 | vespvatmue TOHKO3EPHUCTHE TOHKO3E€PDHUCTHO
(0,085)
MeHblLE llemurosue | [lennTw (raunucTue mo-
0,001 3epHa: pozR) Apriamurh
(6,005)
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Puc.24. Juarpsuma~TpeyTONBHUK 2JiA ONpeZeNeHUA HECUEeMeHTMPOBaH~
HHX NOpOZ ¥ X TI'DAHYAOMeTPUYECKOT'0 COCTaES.
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CTpyYXTYypa Kak COBOKYMHOCTH 0CO0EHHOCTEH CTPOCHHUA,

00yCIOBIEHHNX pasMepoM, (OpMO M COOTHOMEHWEM YacTkL, MAKpPOCKOImM-
UYECKM M3YUaETCH JUb NYTEM YCTAHOBAEHHA OTHOCHTEABHOIO pasMepa 3ep-
HucrocTu: rpy6o-, KpymHO-, Cpe/He— W MEJKO3epHMCTasd, 8 TAKKE CTe~
NEeHU OKAaTEHHOCTM 3€PEH M OCNOMKOB NEpsHX TpYAN, B rpydo- ¥ KpynHo-
3EPHUCTHX [OPOAAX pA3MEepH 3epeH M OCNOMKOB, OTIMYAKUMXCA OT LEMEH—
T3, MOHHO M3MEDATH C HOMOLBI MUIJIMMETDOBOA WK&NN JuHElKK, [Ipn uc-
NONL30B&HMY CTEPEOCKOMMUYECKOTO MMKpocsona Tuna MBC aTu onpesenenus
MOXHO NMpPOBOXHTH 083 MIroTOBAEHHA miauda. B 3aBMCHMOCTH 0T pasuepa
YyacTHIl ¥ MX OKATAHHOCTU HaMMEHOBAHME NOPOX Xaercd COriacHo 1acdn.20.

OcHOBHHE fPH3HAKK CTDYKTYPLi DHXJHY MOpOA, ABJANLMECH xnaccudu-
HaUMOHHHMH, MOXHO HAGINAATE B NOJICBHX YCHOBMAX BU3Y4NABHO M C IO-
MOWBK JYNH, & TdxXe OUEHMBATH DAJJN&MbBAHMEM 00pa3Ud nanbuamu (CM.
padory A.K.lapuoHosa /56/).

TexCcTypa Kak b3auMHOE pacnoloxeHi:e ¥ NMpPCCTpaHCTBEHHAs

OPHEHTKPOBKA COCTABHHX YacTedl TpeOyeT TmGTERBHOrO U3y4YEHHHA, HOCKOND
Ky B BH3UMTENBHON CTENeHW OKAa3HbueT BAMAHME Ha YCTOHWUMBOCTHL M Z0-
OHBAEMOCTE NOpPOZK.

[lepBuYHHI TEKCTYpHHH NpU3HAK, CIOUCTOCTHL —~ ITO NOBTOPANMLAACH
[0 cocTaBy M KDPYNHOCTM 3€peH, N0 OKpacKe ¥ DacloJlONEHMD 4acTul 3a-
KOHOMEDH8A HEOZHOPOAHOCTS. CAOUCTOCTH DPA3ACAAETCH MO uacwraly ¥
ueTKOCTH (M8KDO=~ U MUKDOTEKCTYpa, UETKAas ¥ HefAcHad), no gopue (KO-
caf, BOAHMCTAA M T.A.) ¥ NO NpUUCXOXZEHUI (CAOMCTOCTH TEUCHMA,
npuCpexHAR, CE30HHAA M XDP.).OCHOBHNEe MOPHOAOTHYECKHE THNH CIOUCTOC=
TH, OTMEYANTCS B ONKCAHWM, & HNDH CneuMalbHEX MCCHEeZOBaHUAX u3olpa-
HapTCA Ha 3apKCOBKE B Buse YMNPOMCHUHWX CXEM, THIOB, NPULEXEHHHX
Ha [uc.25.

Bropuunan TeKcTypa, OOpa3yoOMancHd Npu LuarcHese U MeTaMoplusme,
yawe BCEro NOAYEPKnBAET NEPBUUHYW. [lo3TOMY BTOpMuHad Jopma GNOKOB,

Hanpumep, NAACTHHYATAA ¥ TOHKO-IUINTYATAA OTHAEABHOCTH DIANHUCTHX
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Puc.25. OcHOBHHE THIIH CHOMCTOCTHS
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6

napajnenbHan (ropuaonransﬁaﬂz: 8) nosTopHas (puTMu-
ueCKafd, §) HepaBHOMEDHO cepuiinan;

Kocasg KpHBONMHEMHAR; 3 - ANATrOHAJBHAf;

BOJIHUCTAS CHMMETDUYHO-BOTHYTAA (&) M BHNYKAO-BOTHY=
Tas accuMeTpuuHan (6);

ncloro-ponHkcran npocrad (a) u MynszooGpasHas (G);

Henapainenbsas, ?peaaﬂﬂo—xacan, KBOTHYTO-BOJHMCTASA

oxauonanpaBienafd (&) m pasHosanparnensas (6).
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claHlee, o0pa3yeMas ClasHLEBATOCTHI, COBNAZ8ET C NEPBUUHHMU CHOKKa-
MU B TaHHaX moiHocTsp oT 0,5 cm m z0 10 cm.

B pe3yanTuTe ZuaI'€HE3a ¥ METAMOD(USME CTENeHb JUTH{uKauudW Nno-
poA BU3pacraeT, o06pasys clezyluuil pRA NOpPOA: TAMHE=EDPTHIIMT-IJIU~
HUCTHY claHel; ANCLPHT ~ &NEB0NMT =[16CYaHO-TINHUCTHI
cjasey .,

O6uun MmeramopdliaM NOpoZ, BKEHAGLMX Pa3paGaTHBAEMHN [18CT, MOK-
HO XapakKTepu30BaTh Nu [oKa3aTensM yriaefuxauum yras, B 4acTHOCTH,
110 ero mMapkam. CTeneHp MeTamopduama IMOpOZ MOXHO OLEHMBATH TAKXE MO
KONWYECTBY BTOPUUHLX MUHEDANOB (KBapuy, KapdoHaTam M CepUUMTY),
00pa30BaHHNX C pE3yAbTaTeé TEermOANHAMUYECKAX SABIEHURA, CM.Ta0ML,Id.l.

T peguuioBaToCcT?h opox u3ydaeTcs NpyM AOKYMEHTaUUL

[IyT€M 3aMEDPOB ODUCHTUDPOBKM ¥ MHTGHCUBHOCTM OCHOBHHX CHCTEM TDELMH.
KHOPOT <0 OMUCHBAETCA XApUKTEp MOPYONOTUM, BaNOJHEHME ¥ NPOTAHEHHOCTEH
TPEUKE .

#penocTs NOPOA NpH KOKYMEHTALMM CAEAYET OLEHWBLTH Cie-
LywiyM NyTEM: HECHeMeHTVpPOBaHuHe (cnalhe) NOpOAH KpOWaTc, pasjab-
JMBALTCA MANbLAMA; CIAGOCLEMEGHTHpOBaAHHHE (CpeaHed KpemocTu) - pac-
CHNAKICH ¥ APOOATCH IIpk JIETKOM yZape MONOTKOM; CLEMEHTH[OBaHHNE
(Kpeukne) - pasnamMHEAWTCH OpM YAAPE MOROTKON; CHABHOCLEMEHTMDOBAH-
HHe (OueHb KpPENKME) - pa3OUBEOTCA KOJMOTKOM C TPyAOM (Kpemkue CJouc-
THE Pa30MB&LTCA C MCHBUMM YCUIMEM HO CIOUCTOCTH).

JcaoB¥Y A 3aneranuf. [lpopcTpancTBElHOE NONOHE=

Hli€ NMOPOA (MKCUDPYETCH liyTeM M3MEDPEHMS KOMIACcOoM BJEMEHTOB RaJleraHuf
NOBEPXHOCTEN HANAACTOBAHMA WV CIOMCTOCTY U MOJOCYATOCTK. ilOJNOKEHME
KOHTAKTOBHX MOBEPXHOCTEM HA 3apUCOBKE OTMEUYAETCH MO M3MEDEHUFMS

L) mpK npocTOM TeO0JIOI'WYECKOM CTPOEHUM — B MECTAX COCTABIEHUA ZAeTalb~
HEX CTLYKTYPHHX KOJIOHOK W [10 TJa30MEPHON OUEHKE B N)OMEXKYTOUHHX
WHTCPBaNdX; 2) NpH CHOKHOM CTPOEHMM — B NECTAX COCTABICHUS KOJOHOK

W B 1~2-X TOYKAX MEXAY HEMNM.
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llpp onucauuu nmepecranBaHuA HEOOXOAUMO XapaKTEepu30BATh KOHTAKT
nopoz (nocreneHuuil, ueTkuil), HEQOXOZUMO OTMEYATH MOPHONOTUID KOH-
TEKTA M HalNuue Ha HeM MWHEDAaJbHHX NpPUMa30K OCOOEHHO IJNHLCTOTO
¥ yLAMCTOTO COCTAaBA.

Haauuue rpyGo-o6JOMOYHOTO DHXJIOTO MATepuaia B KOHTAKTOBOM
4acTy NJaCTOB NpPUBOAUT K AONOAHMTEABHOR MX OCBOZHEHHOCTH, OCOOEH-
HO B NMOHMECHHHX y4YyacTKaX WJM IAYCOKMX NPOMOMHEX, YTO B 3HAYKTENb—
HOW CTENMeHM yYMEeHBWAET YCTOWYMBOCTH NODPOZ TAKOT'O yYacTHa,

[lpy ZOKyMEHTAUMM HEOOXOZMMO OO6palaTh BHMMAHKWE KA Haiuuye npo-
NA8CTKOB I'JIMHMCTOIO COCTAaBa ¥ OOBOZHEHHOCTH HECBA3AHHHX MODOA.

Bce ormevedHHe Buie $AKTOpH B 3HAUMTENLHON CTENeHM BAMAKT HA
YCTOHYNBOCTE NMOPOZ.

[lpy npocnexmBaHMM NIACTOB HEOGXOZMMO 00palaTsh bHuManue Ha da-
UManbHOE 3aMEllEeHNe NOPOA M NOCTENEHHHE W3MEHEHUA COCTasa.

JeranbHOTO M3YyUYEHUA M AOKYMEHTALUW 33CAyXuBanT naneoreomopdo-
JOTUYECKUE CTPYKTYPH TaKue, Kak DasMHBH, ZDEBHME pyclia U AOJMHH,
a TaKX¥e ZPyruMe WM3MeHeHWs YCIOBMA 3aleraHus, CBA38HHHE, HANpKMED,
C pa3JMYHHM YNAOTHEHHOGM NOpOL, B CBA3W C 3aN€laHMeM NOpPOZ Ha BhHC—
TYNapUUX ¥ NOHMKEHHWX yYacTKax ApPeBHero penbefa. PasnuyHoe ynnor-
HEHne ¥ M3Tu6 HajerapmyuX [AaCTOB NPOUCXOZAT TaKXe NpH 0Upa30BAHMM
ZVanupoBHX CTPYKTYP M NpU MHBEKUMAX KIacTUYecKoro marepuaia. Jua-
nupoBHe 00pa30BaHUA OCOGEHHO XapaKTEpHH AJA OYPOYTOABHHX MECTO~
poxzeHnii Yrpaunn u Bawxupun (puc.23, 4 ). XapakTepHHMH [pH3HaKaMy
PasMHBOB SIBIAKTCA DPE3KOE W3MEHEHWE MOMHOCTKM ¥ 3a3yOpeHHW#, DBaHHH
xapakrep aroli yacTu nnacra, a Takwe NPOTHKaHuUE 110pOZ ZpPYyroro
cocraBa,. llopoin pa3sMHTOro njacTta, HENOCDPEACTHEEHHO HpHIETHIMUE K
DasMHBY, BHIEJOYEHH ¥ MHTEHCHMEBHO TPEUWUHOBATH; CONBUMHCTBO TDEmMMH
DaACLMPEHO 3a CYET pas3MuBa. [loJOCTM pa3aMmBa valle BCET'0 BHU3Y 3anof-
HEHH NpOAYKTaMy APOCNEHUA M DaSINYHEMM OONOMK&MM C NECUBHU~LJMHAC-

THM ¥ MJIOBHM MaTEpUaNOM, INEPEXOAANMM B NOPOAH BHMenexamero njac-

78 (pUC.26). 125



Puc.26. PaaumuBu nOpoA: anureHeTudeckuft él) 4 _cuHreneruueckuit (2)

OTHOCHTEJNBHO YIOABHOrO NJjacTa.

pua~BopozuHcKuil Kapses
(3apucoBKa yuacTka 6opra).
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TekrToOHMNMEKSE NOpoJd M306PAKUETCA HA S4PACOBKE B B&BHCH—

MOCTM OT MacuTaods nocliiegHed u pasuepa CHIYAYATHX ¥ DA3PHBHHX Hapy-
wenuih, Bonee Mesikue TexTOHkYeCKue JOpMh, @ TAKKe Hemoxgawmuecs
A300paxeHun OCOOEHHOCTM (CJEelN CHONBXEHNf, CTENEHh APCOJIEHUS M T.ZA.)
OnuCHBaNTCA B TEKCTE. (MerTomlika ZOKYMEHTAuMM TEKTOHHYECKUX Hapy-
weHnii npuuereHa Janee).

HoAYroJpHHE MOPOAH, YaCTO ABAAXEMECH OCHOBAHMEM BHYTPEHUHUX 0T~

BaJIOB ¥ NJOLaAKaMu Ajif pa0doyuX MEeXanusaMOB, 3aClYyXhbanT 1T8KOro e
Ti{ATENLHOTO W3YUEHWA; KaK M Hazierawuue NOpuZAH. UOKYMEHTAUUS noZh~
YTONBHHX NOPOA ZOJiHa BKAWNYSTH B CEOA M3YYEHME COCTABA, CTPYKTYPHO=-
TEKCTYPHHX OCOOEHHOCTEH HOpPOA, UX OCHOBHHX MHEEHEPHO-IEONOTHYECKHX
noxkaaarenel, ycaosuil 3ajieraHufs W OGBOZHEHHOCTH. OCOUEHHO TWATEIBHO
AONXHHE ONDEJeNATHCH 3JNEMEHTH 3ajieraHuf, OT KOTOPHX BO HHOI'OM 38Fk-
CHT YCTOMUAEBOCTH ¥ pa3keph BHYTEEHHWX 0TLazioB. W3yuenme nosyronn-
HHX NOpOZ NMpOon3BOXMTCS HA Kaphepe N0 pe3yNbTaraM 3KCRAYaTALMOHHOTO
OypeHus pu3BENOYHHX ¥ PUAPOreOJOrHYECKMX CKBAKNH, 8 TAKEE B NOA36M-
HHX JpeHaxHHX BHpadoTkKax, B 0Oprax M 3a00AX Ha YYacTKE, BCKpHbaK—
UMX NOAYPOJNBHHE NOPOZH.

lioyBa YroJbHOrO NAacTa YaCTO NMPEACT&BAEHE THMBACTHMK NOPOLANH
HEPEAKO C OONBUWMM COAEPXS8HWEM PpACTHTENBHHX OCTATKOB K YTAKCTOTO
BELECTBA, HEACHO BHPEXEHHOM CAOMCTOCTBW. {l03TOMY HA UYDUYTOIBHHX
MECTOPOMAECHHAX B 3TOM Cliyyae TDYAHO HENOCPEJACTHBEHHO YCTAHOBUTH
NOYBY YTOJBHOTO NAABCTE W 3a8MEPUTH €€ OPUEHTHMPOBKY. B pesyisprare Oy=-
peHua M OnpoCOBuHMA yCTaHaBAMBAETCA IpaHulls TOLHOro yrus, a €e
JJIEMEHTH 3aJleranMfl YCTAHAEAMBADTCA I'OPHO-TEOneTpHYEcKnM "mocTpoe-
EmeM" No CKpaxuHaM.

13yuerue yroabHOro niacra

Heasio lidyueHus YroJAbHOT'O NIJ3CTA fiBAAETCHS l) onpeaecneHne o0pe=-

LOB u Kayecrsa ZOCWBAEMOro yINs; 2) ONpejelieHue NeTporpaguuecKnx
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(PMBNKO-MEXAHMUECKUX W ApPYTMX NOKa3aTeNel, MCMONB3YEMNX: &) IJd Xa-
PaKTEPUCTUKM TEXHOJOTMUECKUX CBOUCTB yras; G) ANA peleHMs BONPOCOB
YCTOHYMBOCTH YrOJBHHX YCTYNOB ¥ AOCHBAEMOCTM YIAf; B) ZAA YCTAHOB-
JieHUSl 3aKOHOMEPHOCTElN YyIriieoGpa3oBanufA. [lpy M3yueHWy YroABHOIO njac-—
T4 HEOOXOZMMO TEKXKE MONYYUThH LAHHNE, MCHONB3YEMHE ZNfA ONpeielieHus
OOTEPEL yriA K ZBUKCHUA 3&11ACOB.

liayuenue yronarHoro nnacra Ha Kaphbepe BEAETCA NYTEM 32apUCOBEK M
ONUCAHLA CHNEAYOUUX OCHOBHHX XAPS8KTEPHCTHK: L) MOWHOCTHM ¥ YCJHOBMA 3a-
Jlerakns; 2) CTPOEHHA YT'OJNbHOTO nuacTa (COCTAB M (OpME MOPOLHHX M
YTOABHEX MpPOCHOEB); 3) MOPQOJOTHN, HADPYWEHHOCTU K TPEUMHOBATOCTH
nnacra; 5) KavyecTBO yIufi; 6) OCHOBHHX (M3MKO-MEXaHWYECKUX CBORCTB

Cerhb NyHKTOB ZETANBHOrO W3YYEHHA NAACTA AUMUTUPYETCH CIOKHOCTHE
CTpOEHNA NNACTA M ofme#l CTPYKTYPH MeCTODOXIEHUA, & TAKEe CTANHEH
W3YYEHHOCTH ulacTa. TONBKO UTO BCKDHTHH KapbhepOM yTOABRHH NJacT u3y-
yaeTcs no Gojlee rycTod ceTu, UEM lpu NOJHOM PAa3bUTHM TOPHHX DpaCOT.
Ha MeCTOLOXAEHWAX (1POCTOI0 I'E€CJOTMYECKOTO CTDOEHUAl X NpU NPOCTOM M
BE/IE[XaHHOM I'OpU3OHTANBHOM yronbHoM maacre (Hasaposckuit, Vipma-Bo-
POIMHCKME W Ip.EADbepH) NOKYMEHTAUMS LOOHUHHX YCTYNOB BEeXeTcd C
ZeTalbHHM U3yYeHMeM B MYHKTAX, OTCTORUKMX ApPYr oT Apyra Ha 100 m,
Ha I[O0JIOT0 3alerapmux MecTOpoxjeHusax -~ 4depe3 50 M. B ciyuae HeoOxo-
AMKEOCTH, HAanmpuMep, Npu YCTAHOBJGHUM I'DAHMUH OKMCIEHHHX yriiedl,
NPCMEXYTOYHHE MHTEDBAJL ZOKYMEHTUDYOTCHA N[O METOAY CNAOWHOX 38pUCOB-
KA nyTeM LeTaNbHOIO W3YYeHUf NIACTA C COOTHETCTBYOUMMU 3aMepaMyl
OPMEHTUDOBK: M KOEHOCTEH.

CrpoeHnmue n COCTa3p YrolpHeX NNacTOB ABIAKICA

INaBHEMK OGHEKTAMM TEOJOTAYECKOro N3yU€HuA, KOTOPHE OfnpeieNanT, B
nepsyw ovyepeib, KAuecTBO AOCHBEEMOTO YTJA X CIOCOGH €ro BHeMkd (ce-
JEKTUBHO, C NpPEABAPUTENbHNM ZPOCHNCHUEK M T.X.).

llnacTn RpoCcTOro CTpOEHWA COCTOAT U3 OZHOMW YLOABLHON Maukn; CJAOK-
HOT'O CTPOEHWA-U3 HECKOABKUX JTONBHHX NAueK M [OPOAHNY MPOCHOHKOB.
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llog yrompHOM naykoii NoHUMAETCH YACTh YPONBHOW MACCH hliacTa, Orpa-
HMYEHHAs nOpoZoli. llopoxHuM NpocloeM CuMTaeTcs NpPOCIOi, COAEpXaHue
30JH B KOTODOM IIPEBHUWAET YCTAHOBIEHHYD ZJNA MECTODOXACHUS KOHZULMIO.
[lpocsou MOmHOCTED MeHee I CM CYUTADTCA YACTHD YrOABHUX NAYEK.

YronbHHM CHOGM HA3HBAETCA YacTh YTOABHOIO NAACTa MiIM €T0 Hnau-
K4, OTIMYANONAACH MO NeTPOrpaguyecKouy COCTABY, KPENOCTHM WM 301b-
HOCTH .

C TOUKM 3peHus pA3pPaCOTHU YTONbHHE NNAcTH ZEAATCH Ha DAaGOUNE ¥
HepaOouyue, 8 C TOYKM 3PEHMA TEXHUKO-IKOHOMIYECKOW Leslecoo0pasHOCTH
K3BIEYEHNA - HAa KOHZMLUMOHHHE W HEKOHAWIMOHHHe. (KOHAKLMM IO MOMHOC-
TU NpuBEeXEHW B Npunoxenumu 19). [nA NIacTOB CIOXHOTO CTPOCHUA paso-
yeli MOMHOCTHN CYMTaeTcsl Ta, KOTOpAg B CYMME YPOJNLHHX nadyex OyAET H(
MEHBLE YCTAHQBIEHHO! ZJifi MECTODOXAEHMA KOHAMUMOHHOM MOWHOCTM. BEIlo~
YeHWE B NOACUET MOWLHOCTM NJIacTa NOPOZHHX NPOCNOEB, KOTOpHE HENb3fl
U3BJEUb CEJIEKTHBHO, ZONYCEUMO, €CHM OOWlafg 30NBHOCTH — NJA3CTa C yue-
TOM 3aCODEHMA HTUMM NPOCHOAMM HE NPEBHCUT NPEAECNBHYN KOHAMLIMOHHYKL
HOpMY MO 30abHOCTM. HEOOXOAMMOCTE CENEKTMBHOA EBHEMKM BO3HUKaeT, ec-
A CyMMapHas MOLHOCTE COIMXEeHHHX NODPOZHNX NPUClOeB (Mau OHHOIO Npo-
CNOA) COCTABUT OT YPOABEHX nauex Gonee 30%.

HepaGouue naacth HEe YZOBNETBOPAKT TPEOOBGHUAM KOHAMUMI JIO MON~
HOCTW MJM 30JBHOCTH.

BuzensnT Cleiyouue BHZH MOLHOCTM YTOJNBHOPO niacTa: I) BHHMMaeMas
- CyMM8pHAA MONHOCTH YTONBHHX ITQUEK M NOPOAHHX MPOCIOEB, BHHAMaE-
MEX TpM dKCHAyaTauuu; 2) BWHUMaEMas NOJe3Had — CyMMapHas MOWHOCTH
BHEMMAEMHX YTONBHRX NAyeK; 3) DHCONYAT8UMOHHAA MOWHOCTH~ MUUHOCTE
NzacTa ¥ MOpOZ KpOBNY M HOYBH, BHHMMAEMHX BMECTE C NI&CTOM.

3MeRYMBOCTE MOWMHOCTY YILOJABHHX NNACTOB XapaKkTepusyerc Kosg-

(MOUMEHTOM Bapualuu:

=6 . =4
= g 100 6=t
rze 6 = CpEAHEKBAAPATHYECCKOEC OTHKIOHEHUE,
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M; W Mep — 98CTHEHE ¥ CpeAHEapU(METHYECHOE SHAUEHHEe MOWHOCTH,

n - HOJNMYECTBO 3aMepOB.

lo M3MeHUNBOCTH MOWHOCTM BHAensnTcA ycrohuurne (V < [5%), orHOCHTERE
HO ycToliunEne u Heycro#uuswe (V> I5%) mmacTu.

[Ips nOoxymeHTAUMM HEOOGXOZUMO HA 3apUCOBKAX BHAENATH YUACTKM Naac-
Ta ¢ HEKOHAWUMOHHOR momHOCTHD. OKOHYATENBHOE BHAECNEHHE HEKOHIUIHOH-
HHX YY8CTKOB NIACTOB CIHOXHOIO CTPOEHKA NPOMBBONUTCA C YyYETOM XAHHHX
OnpoGOBaHMA ¥ NOZCYETA CYMMApHOH 3I0ABHOCTH.

CocrasB yroasrHHX 0N adYelK ONpeHElNficTCA MCXOAA
U3 OCHOBHHX IODM3HAKOB, XapaKTepU3yOMAX NeTporpadEdecKée THIH YTAH
(ra6n.2i).

TRON YTAR BHAENANTCA NO COOTHONEHMN MMKDOKOMIOHEHTOB, Ompene-
IEOMUX Nerporpajuieckuid B BERECTBCHHHHA COCTaB, & TAKXE CTpOEHME
YroApHOTO BemecTBa. Kaxzuil Tun yraeld MOXHO XxapakrTepE30BaThH KOMIIEK—
COM NpU3HAKOB: CNECKOM, [BETOM, LBETOM YE€pPTH, TBEPAOCTHO W BfI3-
KOCTHN, GOpMOR OTAZENLHOCTH W TPEEMHOBATOCTBN.

I'yMycoBne yra¥ OTAMYADTCH PA3HOOGPA3HEM CIAraNmEX WX KOMIOHEH-
?0B. HeBOOpDyXSHHWM IJa30M BHAGIAETCH 4 MErpezMeHTa (COCTA&BHHE 4ac-
TH), OTIMIEDNKECH BEWECTBEHHHM COCTABOM,(OopMOR M BenuuuHO# UX mpo-
fIBICHWA: BUTPEH, KIapeH, ZWpeH ¥ (n3eH.

Burper B (w3eH - NPOCTHE MHI'PEZUEHTH, T.K. NPEICTABAGHH KAXKIHA
OZIHMM DACTMTEJHHHM KOMNOHGHTOM; KIApEH M ZpeH — CIOXHHE, T. K.
COCTOAT M3 KOMOUHAIMM DA3JUYHHX PACTHTENLHHX KOMIOHEHTOB.

[lo BHeun¥M npu3HaxaM Q3eH HANOMMHAET LPEBOCHHN Yrolb M UMEET
MaTOBHH M MENKOBMCTHI ONECK, MHTEHCMBHHHM 4YepHHH LBeT M OTYETIMBO
BUAKMO€ BOHOKHUCTOE CTPOEHHE; Xa8paKTepHA SHAYUTEIBHEA XPYNKOCTH
¥ NOpRCTOCTH, HECOLBEAA NIAOTHOCTH M yAEAbHEHA Bec. B yroAsHwx naac-
Tax BCTpeRaeTed B BRAEe HEMH3, PHE3X M NPEMA30K, paRnoReranduxcs OO
NOBEPXHOCTR HACIOEGHRAH,

JnHsn ¢m3era, AocTHrammie N0 xmuBe [0-15 cM - 3T0 OAMH KpymHHH
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OCTATOR APEBECKHN C XODOHO COXpaHEBmelica Kameruarofi crpyKTypoli.

BrTpen OTEMYACTCA ADKMM CTCKHSHHHM CNOCKOM, METCHCHBHHM 9CDHHM
IBOTOM ¥ NOBHNGHHOH XpyNEOCTHD; BANEraeT B BEAC XMH3 TORHNEHOK OT
zoxelt mu xo0 I-2 cM, zmwHOK 5-30 cm (A0 1 ). YeTKO ouepuUEHHHE HAH=-
8H BMTDEHA ~ 3T0 @XUHEH pACTNTENHHHA OCTATOK, NONHOCTHD YTpaTHBEMI
RIeTyaroe CTPOCHME ¥ NpPEBPATHBAMACA B 0ECCTPYKTYPHOE IeAMQuuypOBaEH:
HO® BEeWeCcTBO NAOTHOT'O CHOXeHHA. /IS BATpPEHA XAPAKTEDHR HOPMANABHO
Cexym#e TpemMHH, HEPeZKO 3anolHeHHHE KANBLMTOM ¥ NMDUTOM, 8 TAKEE
YIPR8BKOBHH" ¥ PaKOBUCTHH M3JIO0M.

PasnuuHOE CcOYeTAHME BUAMMHX MEIDEAMEHTOB, ABAAKMUXCHA COCT&B-
HHMA YaCTfMH TYMYCOBHX yTrlleif, OonpezelfinT MX RAKpPOCTPyXTypy. Coc-
T4BHNEG YACTH TOMMHOE 20 I MM 06PA3YDT WTDHXOBASHR YTJH; TONmMMHOH
I-3 vm - TOHXO-ROIOCYATHE; TONEMHOW 3-7 MM - CpezHe-IONOCYATHE
TOnEUHOA 7 MM - Ipy6O-DOZOCUATHE. OTM NPUBHAKM M YCHOBHHE BHAKK
(puc.27) MOXHO HCHONB30BATH NpPH ONMCAHHM MAKDPOCTPYKTYPH yTHel.

llonocuaroe pacnonoxeHue NETPOrpafuyecKd pPA3HHX COCTABHHX {ac-
Telt B yrae He crezyer HyTaTh C TEKCTYPHNMM NpU3HAKAMM, HESQBACHA-
REMH OT QODMH B COCTABA YACTHN (TaKMe K&K CIOMCTOCTH, XApaKTepHO}
ZNR MATOBHX BOHAIBHHX yTiied) M CBSSEHHNMM CO CHOMCTHM DACHOIONEHH—
€M MUHEPAXBHHX YACTHI.

Maxpogexcrypa Moxer OWTh MACCHBHOM, 3epHucTOR H 3eMmECTOH.
MaxpoCTpyKTYpa M ON6CK ABISOTCA XB8PSKTEDHHMY OTIMUMTEILHAMH
OpH3EaKaNM¥ KXACCA M THIA I'YMYCOBNX yTaell, cM.ratn.2i. [ps Xoxyueu-
Tanue AES BHEENEHUS HETPOrpaduuecEEX TMIOB I'YMyCOBHX JraeH EKpoue
OCHOBHHX IPM3HAROB MOXHO HCHOIB30BATH AONONHUTEHBHHE TAKHE, KAK

ycnoBus 3aJIeTaHAA, TPEHMHOBATOCTE ¥ T.X.

Q03eH-KCUACHOBNA THN YTAS OTANYEETCH CA800 BHpaXeHHOM moBepx-
HOCTHD HAMNACTOBAHMA, TPEHMHOBATOCTH pa3BUTa ciado. Takue yriu
MHOTZa claranT LEelHe YrOoIbHHE NaUKK Ha MeCTOpOEZeHuAX Cpexseil Aauu

¥ 3adafkanpi.
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IppedoBHe, KiapeH-IDPEHOBHO M IDPEeH-KJI4DEHOBHE YrAK ABAADTCA
OCHOBHLMM YTPIeNneTporpafuuecKuMy TUNAMM NPOMHUNEHHHX NMASCTOB yris.

Knapenoswe yrau 3ajeranoT OCHYHO B BMZE JMH3 X NPOCROEB.

KenneHo-BUTPEHOBEM YTJAAM YacTO CBOKCTBEHHA TOHKGA CJAOMCTOCTD,
C KOTOpOji CBA3aHB TOHKO-NAMTYATasA OTAENBHOCTH, HEGONDLWAA MPOYHOCTD,
¥ XOpOMO pasBMTaA HOLMAJbHO~CEKyliasd TPEeWMHOBATOCTH. OTOT THR YIis
B HEGUNBLOM OGHEME pACIPOCTPAHEH B YLOJABHHX NAACTaX.

JunToOKONKTOBHE M CaNpOneNMTOBHNE yTiM, K&K NpaBulo, HE BCTpe-
Ya0TCHA B bUAE MOWHHX NJAGCTOB YIaf, ABIAWILUXCA OCHEKTOM OTKDHTOI
pas3paCoTKu.

OnyucaHHNE' NPU3HAKM U OCHOBHHE AMArHOCTMYECKHE IIPU3HAKH, CBEACH-
Hue B.B.KUPWKOBHM B rada.2l, moXHO MCNOAB30BATH ANA II0JNEBOTO ONpe-
Aenenns nerporpafuyecKoro Tuna yrieil mpu HENOCPEACTBEHHOH AOKYyMEH—
TaUUH YTOAbHHX NMAACTOB. [ipu npoveseHnu CneNUaNBHHX MCCHEXOBaHMi
3apuCOBKA BEAETCA C MCNOJB30BAHMEM YCJAOLHHX 3HakoB (prc.27), a
npy O0we-TeoJOTHYECKOH AOKYMEHTaLMK XZOCTETOYHO B ONUCEHMM OTMEUATH
nerporpaguyeckuli Tun yraei.

lleransHoe M3yueHue YIAs NPOM3BOLUTCA B N&COPATOPDHHX YCIOBUAX
MUKDOCKONIYECKUM NIyTEM, HO OTpaXaTelbHOH CMOCOCHOCTH MUKPOTBEDAOC-
TH, XUMHYECKNM, JuMUHACUEHTHHM, CIEKTDAaJBHHM M ADYIMMA METOXaMH.

KayvecTBOo yrana. DB HEKOTODHX CAYUYAHX ANA NpeABapu-—
TEJIbHO# OUEHKM KaueCTBEHHHX NOKasaTelel npu ZOKYMEHTaluu OGOPTOB
NpOM3BOAMTCH BU3yansHas OUEHKA 30IbHOCTM yrif. HaBHK onpeaenenus
nerporpadiueckux THNOB YIVA ¥ 33i0UOMEDHE&A UX CBA3H C 30JBHOCTHW
N03BONANT ONpPELENATH 30JBHOCTH yras. (Hexoropwe sasnwe oG aTOoR 3a-
KOHOMEDHOCTA npuBeZesn B Tu.li). YronsHHe NpOCHON C Da3HOM 30Jb=
HOLTBI U300paxanTCA COOTBETCTHYONMMM YCAOBHHMA 3HaHaMu.

Buayanbibi cnocoC NpeABApPMTENbHON OLEHKM 30JLHOCTM YCNEWHO Npi=
MEHAETCH Ha KOpDKMECKOM Kaphepe.

MeTo/n M3yueHus BHBeTpuBanua yraed nszoxesa B TiLll.
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Tatnuua 21

CpapHuTeNPHAA XaPABKTEPUCTMKA OCHOBHHIX THMIOB yriei no BHeuHeMy ®uzy (mo B.B.Hupokosy)

" ;
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Coc®aB NOPOZHHX nNpOCIHAOEB JAOKYMEHTUDYETCH
IO METOAMKE LOKYMEHTAUWM BMEHanuuX Nnopok. B yroabHHx niacrax npe-
o0nazawT NPOCION APTUANMTE, &JAEBPOAMTA ¥ WX YLAMCTHE Pa3HOCTU. [lec-
YaHUKA BCTPEYAKTCH PEAKO.

MuHepalbHbe BHEIOYEHUHA U NDpPpHLECIHK
npencTaBIEHN TIAalibRaMM, BaliyHamy, KOHKDELMAMH, XENB4KaMi, MHHEDPANb=
HEHMM OCPABOBAHUAMY NO TPEwWMHAM M NOJOCTAM, TEPPUIEHHO~ILIDPOKACTH=
YECKMM MaTepualloM, Yalleé pacCesHHM B YI'OJBHON Macce.

T'anbkyu, BajyHH W TEPPUTEHHO-NMPOKIACTMYECKUA MaTepual o0pasynr—
CA OZHOBPEMEHHO C YI'IEM, OCTAABHHE - vane ABIAOTCH JNTEHETUUYECKH-
MU OUPa30BAHUAMA,

TeppuTeHHHA MaTepuall COCTOUT U3 36PeH LbapUa, NONELOTO LNATH,
CHoAH ¥ OCACMKOB AOpOX. [IMporiacTHUeCKnil maTepual. HpeACTABIEH
[IPOLY=TaMi BYIKAHUUECKOH AEATENBHOCTH (NENJoM, BYNKaHUUYECKMM CrEK—
J0M) .

MuHepanu3oBaHiue NpOCJHOM, AMH3B W KOHKpeuuy o0pasywIcd b pe-
3YLbTATE BHNANEHMA KOJJIOUAHNMX PA3HOBMAHOCTEN KBapua, nupurta, Pema-
TMTE, CUAEDPMTE, IIAHMCTOIO ¥ »apCOHATHOTO Marepuddda. Fasueps KOHupE
Ui OGHYHO He npepmwadT 50 CM.

MAHEpANbHHE BRANYCHUR TPEUYNT O0f8aTEABLHOU AOKYMCHTALWE, T.H.
YaCTO ABJNANTCH CEPLE3HHNK NPENsiTCTBREM ZNfA paGOoTH AOCLYHLX MEXaHW3~
MOB, llpiiMEPOM MOAET CAYXUTH OKPEMHEHHBA YDJIMCTAA MOL0Ad YpeMXOBCKO—
o paiioHa, Tax HaswBuemaa " nauta", STU MUHEDAIK30BAHHHE MLOCIOR
ABNHIOTCA TOKKE NpUYMHONA ROTEph yLJs B NpOCHOfX, HENOCPEACTLEIHO
KOHTOUKTUDYOUMX © "MauTod™ ¥ NJIOTHO C HEeW CpOCuuXCHl.

WHobeKUKU U~ [OpOZHHE TENE, OOPA3OBAHHEE B PE3YUBTLTE
BHEAPEHMA B JJACT CO CTPCHL NMOYBH KN KDOBIAM OCEAOUHEX UMM U3.iep=—
Xennux nopox.lepBHe yacTo HA3WBADTCA KAACTUYecKuMu xaixamu(puc.28);
BTOpHE [PH CeXKymleM NOAOKEHWW K HANiactrosauum - Xafikamu, npu corjac-

HoM - crsaMu (puc.29). BHespeHue WHBEKUMM [POMCXOEMT yacTo, KOrJa
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NETPOr PADUYECKUI THN U COCTAB

- Baeernnuqui yeone

N MloayOnecmauyud yeoms
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m Prosen = Burmpen

v | Paermumentweii

2 J .
Cgey o0 dermpurm
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Uiupnwonoocyansit yeops
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RPUMEPDI

m flonyGnecmauiues urupononesecyamsi
PENCHD  STonocyarmsid nonymarmolbo - Mamobst
| yrO46 CO CQEPOCUOOPIITOM

Puc.27. YCnoBHHE OGO3HAYEHHMA MEBKDPOCTPYKTYPH M nerporpaduyecKux
TUNOB yried,

Puc.28. Knacruueckue ZalMu CO CTOpOHN KpoBau (a) M nousn (0)
yTONBHOrO MuacTa. 3apucoBKM dacTa Gopra Wpwa-bopoauH-

CHOT'0 KaphEpa.
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YIonb M BMEuapuMe NOpOZH He YNNOTHEHW, B YCIOBUAX 3HAUMTEABHOTC
ZaBneHusA HeJeramnwux f0poj Npn Haliuuyuu OClHalJEHHHX 30H. TaKuMK
yyacTKaMu ABJISIOTCA Da3MHBH, 30HH CMECTLTENEl ki T.XA.

[Ipu3HaKN MHBEKUUEA CHEZYWLHE:
1) ceKyuee OTHOCKTENBUO HEMIACTOBAHUS YIAS IONOHEHLE MOPOXH, HUMED-
weli yacTO HEPOBHEM KOHTAKT; 2) N}LeOCNALUHME LHTAHYTOR AGKKOOOLa3—
HO}{ (OpMH; 3) NeCuaHHii, pexe NMECUYIHO-TJIMHUCTHI COCTAB W CBA3E €r0
C COCTaBOM ONKM3KO PACHOJOXEHHHX GOKOBHX Hopox (puc.28); xolikw ua-
BEDKEHHHX NOpPOZ vYame ObikanT OCHOBHOTO, peXe KLCIOTC COCT&Ba;
4) CIOMCTOCTB B KIASCTHYECLOM MaTEpPLajie HE XapaKTEDHA, BO3MOXHH
ClEZH BHEZPEHUS MATEpuana ¥ TEYeHAe OTTOPTRYTHX KYCOYKOB yris,
OpUEHTHPOBARHOE pACHONOKSHNA 3€PeH WA MEHEDANOB B MHBEKUMM ¥ T.
.3 5) Npupomloe KOKCOBaHKE YILNA B 3aNbOAHZOBOW YaCTH H3BEPHEHHHX
nopoZ. KWHOI'ZA B KOHTEKTE C KIAQCTMUYECKMM ZulKaMu HaONwZA€TCH OTOpOY-
K& K3MEHEHHOI'O YTAA, CBA3AHHOIO, BUAMMO C IOBHLECHUEM 30JbHOCTU
(xappepn YpeMXOECKOro paioHa); €) KlacTUMEeCKuit navrepuen B Ipefe—
Jlax YroibUOrO MJAacTa O0Nee NLOYHhik, YEM bO BMENAWNKKX [IOPOAGX, YTO,
BUJNMO, CLA30HO C HENOCHEACTBEHHHM BIRfIMEN NDCLECCA yrieduKaLuyn
(Yepeuxono, Lpua-bBopoaudo); 7) B CBASW C OONBWON WHBEKNUOHHON cro-
COCHOCTBY, Y MATMSTWUYECKUX A3€X HAOJNAGETCA WHOTA2 3aBOPOTH }i CME-
rennn niaacra (TONyCKLHCKMI LawuoH).

JOKYMEHTULKA UHBSKUME LENETCH: NYTEM COCT&LNEHNs CIUIOWHOR 3apli-
cosku B macurade Is100 - 1:200 (1:50). TnasomepHas 3apucoObEa
MO¥ET GHTH yCleuHo 3aMEHeHa (OTOZOKYMEHTaLMEH .

MOpG@&ONOTr M A YrONBHHX NJIACTOb BKINYAET B CEUGSA MOHATUA

0 ¢OpME YrONBHOW 3alNexu, ONpenesfeLOll X&DeKTELOM NMOBEPXHOCTH KpOb-
i W MOYBH K X B3aUMOOTHOWLEHMEM, b TOM YHCIE M K3MEHEHUEM MOm—
HOCTH.

MOp(ONIOTHYECKIE OCOOEHHOCTH CBA33HH € (ALMBJbHEMU HBJICHWSNA M

TEKTOHUYECKUMY HADYLSHUAMA .
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l'eosora xapbepa AONXHN MHTEpPECOBaTh, B HEPBY® OUEpenb, T€ MOp-
LONIOTVYECKNE BJIEMEHTH, KOTOpHE TAK MJIM WMHAYE OKA3HBAWT BAMSHWE HA
BKCIIyaTauul, Ha KavyecTBO ¥ NOTepu YINfA, HA YCAOBUA BHEMKM, YCTOH-
YMBOCTE AOCHYHHX OODTOB.

aunaiabHHEe U3MEHEHMNHA YPOIBHOTO NNACTa HpO-
AIBJADTCA B BHKJANHAUBAHMM, DacCHMeryeHn® U GaudalbHOM 3aMel8HKU, B pas-
MHBAX ¥ 3aJeraHum Ha HEPOBHOM JIOXE.

Buxamnupanie u QaluasbHoe 38MeleHyve. BHKAMHMBAHME BHPaXaeTCs

B NGCTENEHHOM YMEHBUEHNM MOWHOCTM A0 MCUE3HOBEHAA YTIA C OJHOBpE-
MEHHHM yBEIMUYEHMEM MONHOCTH TOLOLHHX HpOCHOEB. dauuanbHoe 3amele—
HME = ITO NOCTENEHHOE 3BMEIEHRE YTIA NMOPOAOM NP YBEJANUEHUH 30Ib-
HOCTW I epexoAe B YTAMCTHY APIUAAMT. ITM ABIAHRA TpeOynNT TiaTElb—
HOTO UBYUCHKA NPY AOKYMEHTSUMM C NpUBJICUEHNMEM METOJ0B ONPOCOBAHUA.

Pacuennenue yrolbHEX NNACTOB CBASAHO C YCNOBUAMM yIiieo6pas3ona-
Hrf, MacuraG 2TOrO ABJIEHMS ONpepesifieT €ro BiUsHWE HA NPOBEJAEHUE
ZoOLVHHX padoT, KOTAd BO3HMKAET HEOOXOAMMOCTDH HADE3KH HOBOTO NOAY-
CTyla, nposeneHds CENEKTUBHON BHEMKUA WMNM CIWCaHuA YyacTKa HuK He-
KOHIMLUNAOHROTO,

PacuenJesuss o0pa3yorca ¥ YCAOBMAX KOMIEHCHPYEMOTO nporuda,
1'.AXBAHOB /36/ mrjenneT ciugpyouue Hauoolee pacHpOCTPEHEHHNE BUH
pacueieHuns 1) pacuenieHune B BuAe "KOHCKOro xBocTa", Korxa TOY-
Ka nporn6a ¥ pacuenienus ocTaercsi NOCTOAHHOW ¥ BEAWYMHA Mporuda
pacTeT ¢ yASLEHWEM OT ITOH TOUKM; 2) TPAKCPPECCUDHCE pacUeniehue
CBfi3aHO C YbEIUuWYCHUEM I[LIIOLE I npuruda (npmep 3TOro Tuna nphBeReH
Ka puc.30); 3)perpeccuBHOE PACKEINIENNe CBA38HO C yMEHLilgHHEM fioma-
n# nporuba; 4)pacmeincuMe ¥ NOCASIYOM2e CAWSHUE IiacTa ofpasyerca
PR yBeXMUEHN¥ NPCruda ¢ rayourol.

FaMeHense #OpORoryM 2 KOUHOATH YTGABHOIC {I/1aCTE MOXET ONTD
CBH3ai0 ¢ YEPOBHOCTbR [ETLEHS ACICTENZRGLAX JOPOX, & TakXe ¢ Hepas-
HOMEPHOCTED yNXOTHEHRR ¥TONLHOID BELECTBa HAJ BHCTYNAMu ¥ Nporuda—
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Puc.29. Masexnuu M3BEPREHHHX NOPOJL OCHOBHOTO COCTaBa B yrojib-
HOM niacre. 3apucOBKa8 OOpTa Kaphepa TOMYCHHCKMM 3-4.

Puc.30. Pacnenyiesue yroABHOT'O IABCTA. 3apUCOBKR, NOAyYEHHAS €
noMomBED reoJornueckofft goTozoryMmeHTanuu yuyactka Copra
CexeE0BCHO~TJOBHOBCKOTO0 Kaphepa.,
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MM ITOT'0 OCHOBaHus. Takue ABNEHUA XaPaKTEPHH AJAf MOJNOZHX OYypHX
yraei naardopMeHHoro Tuma.

PasMHBN NJACTA MOTYT OHTH YaCTHUHWMKM M [OIHHMM, KOTZA IAacCT
PasMHT Ha NOJHYR MOWHOCTH. [lIOWazb PacnpoOCTPAHEHUA BABUCUT OT Ie-
HETHYECKOTO TuNa pa3Mhiba, HaNpuMep, OBDAKEO-DEYHOl U CMHIeHeTHUeC
Kufl TMD XapaKTepu3yeTcs JNOKaNbHHM DA3BUTHEM; MODCKOL M 3nUreHeTH-
YeCK¥it THO-3HAUMTENLHON IJIOMAXBD.

XapakTepHHe NpW3HAKM PA3MHBA yXe ONMCHBANKCH M YaCTHYHO BMI-
HH Ha npusereHHOM puc.3I.

MopcKue pa3MHBE B niane uueonT HOpMy YAJAMHEHHHX KOTAOBUH M
BNaxuH, XAS HUX XapakrepeR Heriy6oku#t cpes. [lopogw, samonHApmue
pa3MHB, MpeNCTaBJieHH U3BECTHAKAMUM, TAKHUCTO-U3BECTKOBHMM W Xpy-

TUMW MODCKHMH OTHOXEHUAMU.

Pa3MHBH OBpPaEHO-DPEYHOTO TUIIA MMEWT KOHQUIYpalup ZpeBHeH Iuz~
porpafmueckoit ceT#; CAOMCTOCTH ¥ OTCOPTHPOBAHHOCTH MO0 KDPYMHOCTH
3aANOJHAKMEr0 MATEpMANa YKA3HBAaeT Ha NpUM3HAKK TeueHus. Ha puc.z6
[NOK&33HH CHUHTEHETUYECKME ¥ IMUFGHETUYECKUE DA3MHBH YIOJBHOIO
[071aCTs PEYHHMU U DPYYHEBHMM NOTOKSMM,

flpu cunreseTHyeckoM pasMuBe HAGIDZACGTCS MOBHUEHHAA 30JMBHOCTH
yrisg B HenocpeACTHEHHOM ONM30CTY OT pa3MuBaj MOJOCTH PA3MHBA OH-
BuET 3ANGJAHEHA yIIMCTO~TAUHUCTHM METEDMANOM.

ilps omureHeTHYeCcKOM pa3MHBE 30JBHOCTH YIifi YBEIWUMBLETCHA He -
3HaULTENHHG, B IECYAHO-TIMHUCTOM MaTepialie 3ANOJHETENS BCTPEYANTCH
KpyNELE OGJIOMKM OOKOBHX M HaJleranuix NOpoxA.

CUKOHOMEPHOCTYM NPOCTPAHCTBEHHOI'0 DPACHONOEEHUA pPas3MHBCB,0CO—
(eHHO OBDREHO-PEYHOI'0 TUNA, YCTAHABAMBANTCH TONBKO NyTEM CUCTE-
LATHYECKOH NOKYMEHTAmBM YCTYNOB C NOCIeXybmuk O0COOLEeHHEeM M aHa-
JM30M A3HHHX SapHCOBOK M ONKCAHMA.

lip pasuMnBe NOACTHIAMUMX NMOPOX H 00pasobaHum B HUX noxnocreil,
YTO MMEET MECTO B [loMOCKOBBEuYepPEMXOBCKOM pailOHE,NpOMCXOLAT Npavd
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NpoBajH ¥ YTOHEHMA YTOJBHOTO HACTA, HEPEAKO CO CODOCOBHM CMEmE—
HHeM. YTOlb NozBepraics ApOCAEHuMM.

OnpuM ¥3 METOZOB M3YUYeHMA MODPHONOTMUECKAX OCOoCeHHOCTEl yrosb—
HHX NJNacTOB ABAAETCH CUCTEMATUUECKAf MHCTpDYMEHTAlbHaf CHEMKA
ONOPHHX TOPU30OHTOB C NOCAE/AYDIBAM COCTABIACHUEM TI'HICOMETpPHYECKOTO
naaxa.

TeXTOHMWYECKNE HapyYlLeHKSA MOUHOCTH.

PaszyBh ¥ NMEpeRMMH YIOJBHHX NJacTOB CBA34HH, KaK IPaBUIO, C
NNaCTHYECKUM IT€ DEMEWEHUEM YI'OABHOIO BelEeCTHa NpU TEKTOHMUECKUX
ZMCJOKaUMAX NiacTa. AMmauTyza (crpena Nporuéa) aTHX o6pa30BaHMil
OCHYHO HE NpPEBHUAET HECKOJIBKO METPOB, WHDKHA — NEpBHE ZAECATKA M.
Jroip B nNepexuMax TOHKO pasfipo0ieH, C CAXUCTOH MJIn 3€pHUCTOH TeK-
cTypoi; B pasgysax — NJokiuarhli ¥ OpeKuMpOBaHHWH C 3epKanamu
CKONbXEHUA, KauecTBO yIif HECKONBKO YXYALAETCA 33 CYET MMHEpau-
3aluy¥ N0 TPELMHAM M yYacTKaMm APOOAECHMR.

BHeApeHusa yTiA B NOPOAH KPOBJAM M NOYBH OOKWYHO NPOMCXOAMT NDH
NPOHMKHOBEHU) NJNacTUYECKH AEHOPMEDPYEMOr'0 YI'ONLHOI'O BEmecTBa B Tpe-
WUMHR ¥ OCJaCNeHHNe YYaCTKK GOKOBHX HOpOZ IpW BO3XEHCTBAM BEca BH-
e -Jiexaunx NOPOX M TEKTOHUKM puc.32. Yronb OOCHUHO NEPEMAT M HECET
CHEeAH TEUYEHMA.

Juanupy ofpasywTcs YacTO 3a CYET BEpXHEH nauku yYrojisHOro niac-
T4 ¥ MMENT 3HAYUTEJBHNWE pasMeph N0 AJIOWaAM ¥ NO BHCOTE. Bepxuas
4YacTh Znanupa OWBaeT pas3fpOONEHHOM M C NOCTENEHHHM NEepexozoM B
YTAUCTYO NOpPOAy puc.33. lHOrza HaGnwzawTCA NPUNIMEOBAHHHE NOKEEPX-—
HOCTH - NPU3HAKM BHEADEHUA YTOABHOIO WATEpMENa B Hajerawiue nopo-
IH. [ManupH Hauoolee pacnpoCTPAHEHH H& MONOZHNX OYPOYILOJABHHX KECTO-
poxzenuax (Yrpamna, Famgrupma).

CxiazZKK OKasHWBapT BIANAHWE Ha BejeHue TOPHHX paGoT ¥ NOTEepH
yrasg, eciay aMnauTyZa CKASAKA NpPEBHWAET MOWHOCTH NMiAcTa. ilojoxeHue
OTZENBHNX 3JEMEHTOB TAKUX CKI4LOK ONpEeACHAETCA B DE3YyAbT&ETE AOKY-
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Puc.3l. Pasmuwp yroasHoro niacra I'yceBckoro. 3apucomka Gopra
Npwa~BopOAUHCKOTO Kaphepa,

Puc.32. BaeApeHus yram B kpoBuo (a) u nousy (6) Tycesckoro
PHOMHCKOrO NuacToB. 3apucOBKM yYacTKOB GoproB Mpma-
Bopozunckoro xapnepa.
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Puc.33. gnanuponue 06pasoBaHus B BEepXHeidl MauKe YroOABHOTO NJacTa.
aliJaKOBCKUI Kaphep.

Puc.34, Meaxue Cxi8JKM M [N0HYATOCTH B YI'OJBHOM NJAACTE
HazapoBCKOro KaphBEpa.
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MeHTanu¥ OOpTOB HA HECKONBKMX YCTynaX. Meiras CKIAZYarocth B mpe-
Jenax nuacra puc.34.CymecTBEHHOIO BANFAHMA Ha TEXHOAOI'HD pa3pador-
KM He OKasHBaeT, HO yXYAHAET KAUECTBO JTAS B CBA3M C PASKPOCHACH-
HOCTBI M BTODMUHOA MuHepanu3anuel. [103TOMY AOKYMEHTAIMS M QURCH-
pOBaHUe NOJOXEHWA YUACKOB MEJIKOW CKIBZYATOCTH ABAAECTCH 00A3aTENbHHNM

PaspuBHHE HADYLEHUS CO CMEelleHHeM SBASANTCA Yalie TOKTOHHYECKHUMH

00pa30BaHufAMY, Pa3pHBHHE HADYWEHH: OKA3HWBAWT BAMAHME HA NOTEDH yI-
JA U HA YCTOHYMBOCTH YCTYNa, OCOGEHHO CAOXEHHOTO KPENKMMH HODOZaM¥ .
SHAUUTENbHHE MO SMIJMTYNE CMEMEHUs NPEBOAAT K HEOOXOZUMOCTH BMZO-
K3MeHeHMA enocofa OoTpaGOTKM COOTBETCTBYKWETO y4acTKa Kaphepa. Iloa-
TOMY pa3pHBHHE HapymeHNS DA3ANYHOrO ODOMCXOKXEHWA SBAADTCA O00BeKTa-
MY 00fi3aTE€IbHOM I'eO0NOrvyYeCcKOol JOKYMEHTalUMX AOOHYHHX W BCKPHIUHHX

yCTYNOB.

Wsydenne paspuBHNX HapyleHHH

Imi uswesmsA cmemenuil Ha xapbepe ZoCTaTOYHO EuZenT® B3OpocH (B3GpocH
¢ NEePEeKpHTHEM — HAJBATH),COPOCH M CABMIN.[lOCAEZHEE XaparTepHH EpYTHM
CMECTHTENISM ¥ CISZAM¥ CHONBXECHMS,OIMBKMMU K IMEME NDOCTHDAHNS.

lpuasHa#®W CcMeNLeEeHHH .Pa3spuBHNE HADYyWEHM NPOAB~
IANTCH B BUAE OTAENBHOM TPEHMHN MJM 30HH APOGNEHWS M DACCUEHNEeBa-
HUSI, B BUJE MHTEHCHBHOW COILMXEHHOW TpEmMHOBATOCTHM. [IpUBHARM, KOTO-
DHE MOXHO MCIONB30BATh NpM M3yUeHHM HapyueHu#t B mpezensx OTKOCOB
KaphepoB, CICAYDHUE S

1) Ham¥uMe NMOBEPXHOCTH WIM 30HH CMENEHWH, BAOAH EOTOPHX HIACT
pPasopBaH M CMEWeEH;

2) pesKoe M3MEHEHHE 3JIEMEHTOB 3aleraHusi NPOCNOEB, CIONBTOCTE,
NofBIEHME NNOHYATOCTH M TOPPHPOBKM;

3) UHTEHCHBHOE APOGNEHME W CMATHE YIisA BAOAD OAHOI'O HANpaBiIe-
HHfl, YaCTO C HANHYMEM BTODHYHOR MuHepamm3amun (KAONMHNT, KAJIBUUT

U Ip.), NOBHUEHHAA OGBOAZHEHHOCTH;
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4) cneas CKOIbXEEM N[O IA3BHOM M BTOPOCTENEHHHM TPEMMHAM;

5) HamMuue KPYyNHHX TPeWMH, 3ANONJHGHANX TXMHKON TpeHHA,
("rexToHMYECKHH WLOB");

6) ueTkuil "Cpe3aHHHK" KOHTAKT NPUTHKAHWAA YT C NOPOXOH, MMEK-
mell OXNEAKOBYD C yriesm ODHEHTHDOBKY NOJNOCYATOCTH MIM HANAACTOBAHMSF

Ecax pacnosHanue HapyueHud NO HaONNAEHMAM B OZHOM YCTYNE C HC-
NONB30BAHUEM BTMX NPU3HAKOB 38TPYAHEHO,TO HEOGXOZMMO OCMATDMBATH
COCEZHEE YCTYNH C Leablp OCHApYXEHWs NpPu3HAKOB CMeueHdd. Jias npo-
CIeX4BOHMA HApYHeHMA HA8 TOPM3OHTANBHOK NJIOMEAKE YCTYNOB AENaWTCH
PBCYMCTEH.

Wnrepnperauus cuemenuléf, B NepBym ovepeAb, CBA3AHHAf C OIpeze—
NloHEEeM BEAS CMENEHMA, HA MECTODOXZEHHAX CJIOXHOTO CTPOSHMS ClOCO0-
CTRByEeT YTOUHEHND IOXOXCHHS CMEMEHHHX GJNIOKOB ¥ 3anacoB yrasg B 3THX
Onoxax. /lis MOmMMHX [XASCTOB HA CROXRHHX MeCTOpOoXZcHusix Kysdacca
(KeapoBckoe, Bagarcxoe M 2p.) TR BONPOCH UMEOT MPOR3BOACTBEHHHH M
SEOHOMEYOCHKRH! WHTEpOC. Bompoch ARArHOCTMKM HApymeHwd ¥ yTOUHEHMS
HanpasxeNns feDeMenEENS DEWmADTCA NO DAYy OPN3HAKOB NP A3YUCHNR
CMECTRTEXS N YYACTKOB, HENOCDERCTBEHHO NPMMHEADMEX K CMECTHTEAD.

M3 yyelue cuecTHTeUHA CNOCOGCTBYET onperene—

HAD HaNpaBleHUd NepeMmencHdsi., Ha CTEHKAX CMECTMTENR OOCHYHO NMEWTCH
ClEZH NMepeMemeHuss B BAZE NDPUWIMPOBAHHHX YYaCTKOB, CTYNEHUSTEX Bh-
OouH, 0OposSx u T.X. HanpaBnesue nepeMeneHUs CMEHBHHOIO ONOKa ycra—
HaBIXBAEGTCA MO HANDPABICHAL XOPOMEI'0 CHOJNBXEHMS JIaZOHH¥ MO CMECTHTE-
a0. B 30He cMecTHTENn MHOrZa HaGALZAKTCA OONOMKM yras ("xBocTu™),
pacnosoxeHite B CTOPOHY CMeMEHHOro Kpuaa.

lisyyenue npocTpaHCTBEHHOI'O IOJOXEHAA CMECTMTENH B €r0 COOTHO-
WEHHA C OTKOCOM, & Takxe MOpHONOrWM , X3paKTepa M COCTaBa 3amnoi-
HMTEHS CMECTHTEXd M ero OGBOZEHEHHOCTH CHOCOOCTBYET OLEHRE yCTOM—

9RBOCTE COKOBHX HODOA.
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H3yueHnue nmopox, NpPpPUMHKADNOUIX K

CMEeCTHUTECIN W , Za6T BO3MOXHOCTE BHABUTH TE M3MEHEHMA B 38~

nerasui M ZegopManuu NOpog, KOTOPHE YKA3WBAWT Ha HanpaBieHue Nepe-
MEUICHUS] KpHJA, 8 TaKke Ha CTelleHb ycroﬁqnnocwu ¥ ZOOHBAEMOCTH IO~
pox. Usyyesue KYCKOBATOCTM ¥ 30JBHOCTH ZPOGNEHHOTO YIiA HEOOKOZU-
MO ZJIfi BHAICHEHUR er'0 NpPOMHIIEHHO} RPUrOXHOCTH.

OdneMeHTH B3aneraHuf y CMECTHUTENH Y8CTO H3ME—
HANTCA B CBASKM C Zejopmapguei NOpox B BuZe NOATUGOB M CKAALOK BOJNO-
9eHuMA. CKI8ZKM BOJOYEHMA XODOWO BHPAXEHH B MOJOCYRTHX YLAAX M MO~
pozax y B3OpOCOBHX Hapylieuil. Y HaZBMIOB 2TH CKIAAAKM NpEACTaBAEHH
uMeNKoi rodppupoBkpii. ¥ cOpOCOBHX HapyueHul NOATHOH MMEOT MEHBUYD
KpUBH3HY. 3TH CTPYKTYPH HauGonee SPKO BHDAXEGHH B aKTUBHOM KpHJ®,

MomHOCTS M CTpOeHMe niacTa y HapymeHuil HepeZKO M3MEHANTCA: ¥
cGpocOB HAGNDZANTCA CIAYYaM BHKIMHABAHMA NJacTa MM OTAEJBHHX Npo-
MIBCTKOB, y HAZBUIOB BCTpPEYanTCs pasZyBH MAaCTa.

Tpewuwn HH onepeHUSA 0o0pa3yorca B pesyabTare BUAA-
HMA TDEHWA NepeMenapiuX KpHibeB, XapakTepHO! ABAAGTCA CUCTEMA OT=~
PHBHHX TpONUH, DPACNONOEEHHHX NOZ TYNHM YIJIOM K HAmpaBIEHUL HEpeNe=
UeHHs OloKa, BMBLANWETO TPEMUHH, JIMHMA CKDEWEHUA CO CMECTMTeNEeM
3THX TDEWHWH NEpNeHZMKYAfpHa HAnparlieHuo nepemeneHus, OTpHBHHE Tpe—
OMHH, K8K Hau00JNee DACKPHTHE M3 BCEeX ADYIMX ONEpPAKLMX TPELMH, 4ac—
TO MMHEDAXM30BAHR KaXALUMTOM, KBapueM ¥ xp. CKoxoBHEe TDEmWHH, KaK
npaBuiio, 00pasyor ABe CUCTEMH BHASDXaHHHX TpemeH. OfHa cumcreMa na-
panjiejibHa CMECTHTeND, APYyraf — OPHEHTHPOBAHA NOX OCTPHM YriOM [0
HANpaBIEHUN NEePEMELSHAR .

JoxyMeHTanuag paspHBOB. JokyMeHrauud pas-

PHBHHX HapymeHu#l NpOM3BOAATCA NMyTeM CNAOMHOM 38pMCOKM 30HH CMECTH-
TENA ¥ HENOCPEXCTBEHHO MpPUMHKamWUX Nopox. Macura® 3apuCOBKM

OCH4HO paBeH 1359 - I:200.
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3apuCOBKa OCHOBHHX CTDYKTYDHHX 37IeMEHTOB CMELeHMs OCYLECTBAf-
€T7Csi 10 paHeEe ONWUCAHHO{ METOAMKE AYyTEeM [IOMHTEDPBANBHOIO (UKCHpPOBA-
HMA MX NOJORGHMA B DG3AMUHHX YacTHx GOpPTa M 3aMepa OpPUEHTHPObLKH
rounacoM, [loNoXeHUS KDYNHHX HapyueHu#i ¥ OOpry onpeleAferca NnyreM
MHCTPYMEHTBNBHOH UDPUBA3KH.

Crenesdp 7eGOPMMPOBAHHOCTHM LOPUNBTADIKX K PASDHBY NOPOJA NPUMEHS-
erca B caexyouef#f nOCIEAOBATEIHHOCTH: NOBHUWEHHAA TPELUHOBATOCTS,
MHTEHCHBHAA TPEMMHOBATOCTH, OpPEKUMpOBaHUE, MEIKOS ApOCieHUEe, MC—
rupanue (KaTakNas) M TEKTOHMYECKMI WOB C PAMHKON TpeHmsa. Jro xa-
paKTep43yeT ¥ CTENeHs ycTofumBOCTY NOPOX y HapYLEHWUA.

JerancHoil 3apucobke B (oNee XPYNHOM Maclirade NOjzlexkaT Te yvyact
KM, KOTOpHE Hau0O0IEE APKO XapaKTEpU3yWT BuZ HapyweHWs ¥ HanpaBie-
HUe nepeMeuseHus.

WHurTepnpeTallumf paspuBEHX HapyweHult c onpeneieHn—

€M XapaKTepUCTHK NEepPEMEUeHUA NPOBOAUTCHA TODHO-IEOMETPUYECKMMY NOC—
TPOEHMAMM B NpPOEKLMAX C YUCAOBHMM OTMETKaMil MAM B crepeorpaduyec-
Kol mpoexuun, puc.35. llpn DTUX NOCTPOEHUAX MOKHO ONPEAETUTH HCTHH~
HBe HanpaBneHue nepemeneHnss ( R )IO HONOXEHUD MIEHTHUHHX TOUYEK HA
JIMEMAX CKpemeHMA JAeXayero u BHCAYEro KpHAbLeB niaacra. Takme ogHo-
UMEHHNE TOYKM, DACMOJOKRECHHHE HA PABNMUYHHX KPHABSAX, NOAYYEWTCHA B
pe3yAbTATE CMEMEHHA: L) OCM CKAazZKu, 2) pasuuba Iaacra, 3) Hena-
PaaNenbHEX ([Iepecexanuuxcsa) CH08B.

llockonbKy HapyweHHA NPOABAROTCH TPYNNaMi, MHTEDPIPETALAKN MOK-~
HO BECTH IO SHAJIOTMM C DAZOM PACHOJOXEHHHM I18palyellbHhM HapyueHueM

H3BECTHOI'0O THNA.

Mayqeﬂue TPEEMHOBATOCTH

TpewnnosaTocTs NPOABAAETCH B BUAE PasphBa CHAOHHOCTM NMOPOX X
fiIBNABTCA BHpaXxeHdeM 48(OpMaLMM, CBASAHHOK C BHYTPEHHUMM MpOLECCE-

M fopMupoBanHa nopoy (DHAOTDEWMHN) M BHEWHUMU 1DOLECCAMH DU 00—
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Puc.35. N3o0paxeHne ¥ MHTEpnpeTauus pa3pHBHHX HapyueHu#i B crepeo-

T46

rpaguyeckoit npoexuun (8) U B NPOEKUMM C YMCIOBHMM OTMET-
Kamin (6). My. u N - nexauee u BucAuee Kpuaba naacra 1
CMEIEeHHOT'0 JI0 CMECTUTENN J ; R - NpOEKUMS aMAJUTYAH
cMemenus; ¥ - TODM3OHTAJBHAA MPOEKUMS YIJa HanpaBIEHHA
CNeADB CKOJIbXEHHA,



Da30BAHNM CKJAAZYATHX ¥ PA3PHBHHX CTPYKTYp (3KBOTPEUMHL).

MeTozH M3yueHUsi M OLEHKM TPELUHOBATOCTH MOPOX M YIVIY MOKHO pas-
OUTH Ha CHEAyoWHE PPYMMH: L) HENOCPEACTHEHHOE UBYUECHUE TpPeUnHOBA-
TOCTM HAa Kaphepe; 2) KaMepanbHHe METOAN M3YUEHUA; 3) KOCBCHHHE
METOZH M3YUEHMs TPEUUNHOBATOCTH.

llepBre ZBe B3AUMHO ZONONHAWWUE  TPYNN:H METOZOB ZAKT BO3LOM—
HOCTH MOJYUMTPH KOJMYECTHEHHYW OLEHKY CTENCHU TPELMHOEATCCTH X
IaHHHE O €€ KoYECTBEHHNX OCOGEHHOCTAX, O XapaKTepe B3aUMOOTHOuE-
Huil C 3NeMeHTaMy CTPOEHUS NOPOA ¥ CTPYKTYpPH yuacTka. IloaToMy aTu
CMOCOGH HAWAW PACNPOCTPAHEHUE B NMpaKTHKE WAXTHOro reosora. Koc—
BEHHHE METOZK NO3BOJAKNT NMOAYUYATE OCWYL OLUEHKY TDEWUHOBATOCTH 110
HEKOTOPHM MPOM3BOACTBEHHHM IIOKA3aTENAM DACOTH JOCHYHHX MEXaHWU3-
MOB, YCTaHOBOK I'DOXOYEHMA U T.Z. CpezHee ¥ HauGONEE ZLOCTOBEPHOE
3HAUEHME IIOKa3aTeleli TPELMHOBATOCTH MOXHO MOIYYUTH MO GONLLOLY
KOAMUECTBY AaHHHX. [I09TOMY B OCHOEE METOJMKA M3YYEHUF TPEUNHOBA—
TOCTM NeXaT MacCOBHE 3aMepH BCeX CUCTeM rpemuH. [lpu olmed reono-
IUYeCKO} XTOKyMeHTAUUY yame BCEro 3aMepAnTCH 3JEMEeHTH 3aferanus

¥ MHTEHCHMBHOCThH HaMG0Jee YETKO BHPAREHHWX CHCTEM.

Ha6awjpgeHdunid 3 a TpelyHOBAOTOCTDD N

NPOBOZATCA B 00OpTax M 3a00iX YCTYNOB, PEXe b BHPAOOTKAX I'MAPOWAXT.

HDysxrTey HaOxozeHN i BHOMPANTCA B 38BUCUMOCTH
0T CTPOEHMA MECTOPOXZEHUA. CeTh NYHKTOB M3YUEHUS TPEUNHOBATOCTH
ZON%HA OHTH PaBHOMEDHOM JNA yYACTKOB C MOHOKJMHANBHO 33J€TaloiiMu
NOPOZAMK ¥ OXBATHBATEL BECH KOMIJEKC NOPOZ HENOCpPesCTBEHHOU KPOB—
IM ¥ NOYBH. Ha MECTOPOXAEHUHX CIOKHOTO CTPOEHWS NMYHKTH HAONNZEHUA
3@ TpEUMHOBATOCTHN HEOOXOAWMO DAcNolaraTh B COOTBETCTBUM C BIEMEH
TGMU CTDYKTYpP: HU KPHIBAX M ¥ 3aMKE CKJI3AKM, B HENOCPELCTBEHHOI
OnU30CTU ¥ B yAal€HMM OT PABPHBHHX HAPYWEHWHA.

Lna U3yuenud bCex CUCTEM TDPEUMH, pA3BUTHX Ha y4acrke, Kexna=-
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TEeJIBHO, UTOOH NYHKTH HaOJWACHWUS WMEAM HEePeCEeKapiuecH NIAOCKOCTH 06~
HaxeHusi. CieayeTr u30erard qIUB0CTH NFHKTOB 3aMEPOB OT 3KCKaBaTODOB,
TPaHCHOPMATOPHHX KUOCKOB M T.l. [N UCKINUEHMA BIAMAHUA NDPONECCOB
AeQopManydy Npu CHBMEEHAM YCTYIOB NYHKTH 3aMEPOB XKENATEJNBHO pacmo-
jarark Ha HeZaBHO OTPAGOTAHHHX YYaCTKaX.

[Ipn mpocToOM CTpPOEHWM YYACTHE MYHKTH 3aMEDa TPEUMHOBATOCTH MOX-
HO pacnosararts yepea 200 m. [Ipu nposezeHHu CHENMANBHHX MCCIEZOBa—
Huit - depes 50 M. llepes 3amepoM TpPELMHOBATOCTH YYACTOK HEOOGXOAUMO
OYMCTUTH OT MCLADNMUX KYCKOB M M3MEDUTH €TI0 AJMHY.

B canyvae cioxHOM ceTH TpEWMH COCTABAAETCA CXEMA TPELWHOBATOC-
T ZOKYMEHTHDYEMOI'O YUa8CTKa.

YroOW ONpeZeNNTH: BEIUYMHY yYaCTHA 3aMepa, HeOGXOZMMO Npu npez-
BApPUTEJBHOM OCMOTDE M IOAT'OTOBKE YYaCTKA YCTAHOBHTH HaUMEHBUYD
YacTOTy TDElMH, 38TEM C YYETOM TOro, 4YTO LIS ZOCTOBEpHOA XapakTe-
PHCTHKA Kaxzoil cucreM Heo0xoaumo oxono 20 3aMepoB TpEUMH,ONpe-—
ZeINTh [POTAXCHHOCTD y4YacTka 3eMepa. Hanpumep, HpM 4acTOTE TPELMH
B Nep4Ys8HUKe, DABHOM I M, ZJIMHE yYaCTHA 3aMepa AoAKHA OHTB OKOJIO
20 M. BucoTa nnomazu OCHaXEHUF, HA KOTOpOH NPOBOXATCA 3aMepH, KA
yaoGcTBa jAanbHedneil 06padoTkM Oepercs paBHOH L M.

Hao6anwazeHnusa COCTOAT U3 3aMepa 3IJNCMEHTOL 38IETAHUSA,
BUAMMOK ZJMHH, TYCTOTH ¥ WUPMHN (pPACKDPHTOCTH) TpelMH. KpoMe 3TOro
dUKCHpYDTCA MUHepanusauuf ¥ Mopdonorus TpeumH. JOKYMEHTAUMA Tpe-

LMHOBATOCTH NPOBOAMTCH B XypHane, HopMa KOTODOTO IpMBEAEHA HMKE.

[} [aY -
g ® U] CHEMEHTH 33— XapaKTepucTuKa Tpe~ |Aonoa-
eEEH « T @ |neraHws,rpax.|:aren- Y H HUTEND=
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Tenesuc TpeumH yCT4HABIMBAETCA MO MOPQHONOTHUECKAM NpU3HAKAM
¥ MHOTJA N0 NpPOCTPAHCTBEHHOMY NOJNOEEHUN OTHOCUTENBHO CTDYKTYDPHHX
3NEMEHTOB. lipAMHE 1 BLHAEDKAHHHE NO NPOTAKEHHOCTH TPEUMHMC DOB~
HHMM W THEAKHMK TOBEPXHOCTSIMM, MHOT4@ CO CleJamMy CKOJAbMEHUA, KaK
ApaBullo, ABIANTCA CKONOBHMM. OTDLHBHHE TDENMMHH - YaWE C HEDOBHHMIM,
OYIDUCTHMK,B YTlIE —~ TNa3KOBHMH MOBEPXHOCTfMM, HEBHIEPXAHHH U BET-
BATCA NO NpocTUpanun, Ecau npy HaGAoZEHUAX HENB3A HENOCpeACTBEHHO
YCT&HOBUTH T'€HE3NC, TO B COOTHETCTBYOme#d rpaje craBarca 3HaK (?).

JlauHHe 3amMepoB 3JIEMEHTOB 38JIEI'dHNA TPENWH MOXHO HAHOCUTEL He-
NIOCpPesCTBEHHO HAa KDPYI'OBHE AMSIDAMMH. YCHOBHHMY 3HABKEMM ClEeXyeT
0TO0paxaTh I'EHE3UC M OCOUEHHUCTH 3AM0JHEHMS TDPELUH.

lpi ¥3yyeHuW TPEUUHOBATOCTU MO €CTECTHBEHHHM OGHAXEHMSM U He-
pacouuM COpTaM HEOOXOAMMO YUMTHBATH KCKAXAWWLEe BJAMAHHE BHBETPMBA-
HUR, BHPAXAWWETrOCH B DACLMPEHMW TPEWMH, B BHWENAUMBAHMM 3aANONHAK-
mero Marepuana u T.x.

QO6pa6orTxa HaoOJwpaxeHNUIH NIpoBOLZMTCA AIA Onpe—

IelNeHnA KONMYECTBEHHMX NOoKasaTenell BHABJIEHUA CKCTEM TPEHWMH W MX
OpMEHTNPOBKM, & TAKEEe AJfA TIPagUUECKOTO0 M300paXEHNA TPEWMHOBATOCTH.

IIpn npezBapuTenbHON 0GpaCOTKE MATEPUANOB YTOUYHAETCA TEKTOHM~
YECKOE NONOKEHNE NYHKTOB 3amepa. il 3TOTO NpU CJAOKHOM CTpPOEHMU
KaphEPHOT'O MOJNA NYHKTH 3aMEpPOE HEHOCATCA Ha reoJoruueckuil nnad,
TaKkoii 4epTeR AaeT TaKke IPEACTABIEHME O CTENEHM MIYUEHHOCTH Tpe-—
MHOBATOCTH .

OnpeneneHue ACHCTBUTEABHON HHTEHCUBHOCTM TPEHMMHOBATOCTH U CpeZ-
HEro pasuepa 0GpasyeMors ep GNOKA OTAENBHOCTM MMEET OOJBLOE 3HAYE-
HUEe B OUEHKE YCTOWUMBOCTU, B 3aBUCMMOCTM OT XapaKTepa TPELMHOBATOC-
TH ¥ KONMYECTBA CHCTEM MOXHO PCKOMEHZOBATEH ClEAYWWLUE CHOCO0W Onpe-
ZeneHus ZAeHCTBUTENBHOIO KOJMUECTBA TPEUUH HA YYACTKE H&GIOAEHMU::

I cnyvait. CucTeMH TpenyH BHACIAHNTCA BU3YalBHO M KX YacroTa He
npesuuaer 20-50 cu. HopuanpHOe pAaCCTUSIHUE MEXLY TPELMHAMM M3MEpAET~
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Cfl HENOCPEACTEEHHO B yCIYNE.
ilpi 340uUUTENBHOM DACCTORHUI ME#AY TPEWNHAMM YAOCHEE M3MELATH
paccTosiie MeXLy MX clejamu 110 noBepxHocTu Oopra. HopManbHoe pac-
CTOfIHME IIpW 3TOM [IPOCTO ONPEAENAETCH C NOLOBI HOMOTpAMMH,CM./9%4/,
2 cayuail, CHCTEMH TpeuMH HENOCPEACTBEHHHMH HAGHOACHMUAMM HE Bh-
AensnIcA. B 3TOM chyyae MOXKHO JCAOJNB3OBATH MPOCTOH KOCBEHHU# cno-
€00, B OCHOBE KOTODPOTO JERUT 3aBHCHMOCTD M€XZy HopMaisHmM (M) u

BLAWMEM KOCHM ( My ) pacCTOAMMAMN MEXAY NapajielbHHMNA MAOCKOCTSMUS
m=m,-cosf
rae: ¥ - yron B NMPOCTPAHCTEE MERXAY KochM.. (M, ) u HopMaibHEM (M)

HanpaBjieHWeM K MAOCKOCTAM TPemMH.

[lo HaHeceHHHM HA TOYEYHYW AMATpaMMY NONKCAM MUXHO NOACUMTATH MX
KOJIHYEeCTBO B ILYINE, COOTHETCTBYWied KaxZoi cucreue, N, pasgeaus
AJNMHY YyYaCTKa 3aMepa Ha 3T0 KOMMYECTBO, NMOJNYUMTE BUANMYD HHTEHCHB-
HOCTH (,’m=n‘.). liecinme.ur;uaﬁ nHTEHCUBHOCED ( I1) paBHa:

m> m, cosq

Jing peueHMs EONpoCd, OTPa=4€T MM HEYETKad Tpynna MONKCOB CHC—
TEeMY TpelMH, NEepeceraenMyn MOZ OCTPHM YTJIOM NMAOCKOCTHN 3aMepa, He-
06XO0AMMO NEOBOAUTH KOHTDOJBHHE OCMOTpPH, & €CJI¥ BO3MOKHO, TO M 38-
MEDH TAKUX CiCTEeM N0 OGHAaXEHUAM C APYTLOd OPUEHTUDOBKOIA«

Yrou ¥ MexAy cpEeZHMMM SHAYEHMAMM TDYMNH NOJNNCOB X HANDPABACHUEM
samepa (puc.36) onpeZesfeTCA C NOMOLBH 3KBATOPUANIBHOA CTEpeorpadu-
YECKOM CETKM C AMaMeTpOM, DaBHHM ZMaMeTpy AMArpaMMi TPENWHOBATOC—
TY, JTM YTHH MOKHO ONpeZesfTh NMOCTPOEHUAMM B NMPOEKUHWAX C UMCIOBHMM
OTMETKaMM, a TAKXE HENOCPEICTBEHHO Ha NOJNAPHDH! CeTKe XMarpaMuu
TPELUHOBATOCTH, CM.DasdoTy /94/.

JInsa HauGonee NOAHO#t XapaKTepUCTUKM TPELMH ¥ CTENEHN pPa3GUTOCTR
VMM NOpOZ MOXHO KOJMYECTBEHHYI OLEHKY TPEWMHOBATOCTM Z2BATH ABYMS
NOKa3aTeNiAMY; NHTEHCKBHOCTHI M TPEMUHHOM E€MKOCTHN.

[lo7 MHTEHCHBHOCTHO NOHMMAETCH CYMMApHOE KONMUECTBO TpEuuH B
1 M, onpezeasieMoe INA KaXZolii cuCTEMH B HODMAJbHOM K TpeuuHaM Han-
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Puc.36. O6paboTka 3amMepoB TPEWWHOBATOCTU Ha KPYroBOW TO4YeuHol
Jvarpamwve,
1 - opueHTVMpOBKa MIOCKOCTU obHaxeHus (MoBepxHOCTW 6opTa);
2 - rpaHuubl CUCTEMbl TpewwH - rpynn MosilocoB;
3 - cpegHee 3HayeHWe OPUEHTUPOBKU CUCTEMbI;
4 - TpeuwwuHsl He3anosHeHHbie; 5 - TpewuHbl C HasneTamun rUHUC-
TOro matepuana; 6 - npumasky xaoputa; ? - KOPOYKM U NPOXW-
K1 KBapua.
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paBieHMd. TpEuMHHAsA E€MKOCTH — 3TO OTHOCUTEJBHHHA OGBEM TpeuyH B

1 % nopozy; OHA BHUMCIAETCH MO CHCTEMaM, A KOTODHX HeNoCpezcT=—
BEHHHMY HAG/ADIEHHAMM OnpereneHH PACKPHTOCTh W BHAMMAS NPOTAXEH-
HOCTH TpeuuH. PackpurocTh ("MOWHOCTH") TpEWMHH, DAaBHAA PacCTORHMD
MEXAY CTEHKA&MU TDEWMH, ONpeleifeTCf He3aBUCHMO OT BMAA 3ANOJHEHUA
U MMHepanMsauuu TpewuH. Ins Kaxiofl cMCTEMH BHUMCASAKWTCH CpeAHue
3HAYEHUS] PACKPHTOCTM M MPOTAXEHHOCTH. [lomazb NOBEPXHOCTH TPEWMH,
Kax npaBmio, Oy4€T HE MEHble KBAaADATa €€ BUAMMOI NMPOTAKEHHOCTH.

Orcoza o0meM TpemuH Bcex cucreM (N ) B mpezenax I ° pasen:
E - Lml N mcg.l ‘i _1007
10 °

TZe: Ny = MHTEHCHBHOCTH DA3JUYHHX CHCTEM;

Mepi~ CPEAHAR PACKPHTOCTD TPELUH CUCTEMH i,B MM;

chi" CpeZHAs NPOTAXEHHOCTD TPEWMH CUCTEMH i,B M,

Tpeiuns, npoTAXEEHOCTHR Z0 L M w3mepsawTca ¢ TOYHOCTHH Zo 0,01
M OpOTAXEHHBOCTBN Coxee I M, OTMEYANTCA B RypHaje Kak “3HauuTelab—
Hue" uag > L M.

llocucTemHoe BHYMCIIEHME NOKasaTeleil TPemMHOBATOCTM ASET BO3~
MOXHOCTD Znp@epeBLUypOBaHHO OLUSHMBATL DOJNb PA3AUYHHX CUCTEM B TEX
WIM VHHX Npoileccax, Hanpumep, B fuabrpaumu BOAH, B CZBUXEHMM GOp-
T0B. BuuucreHMf BEAYTCs HA O4HOM JUMCTE ¢ AMArpaMmoi, orToCpaxawmueit
KaueCTBEHHNE OCOCOEHHOCTH, CTPYNMUPOBAHHOCTE TPEWMH B CHCTEMH M UX
OPMEHTUPOBKY. [[p4 3TOM MOJYYAETCHA NMOJNHAH XApaKTepUCTHKA, CBOEOC-
pas3Huit nacnopT TPEeLMHOBATOCTH,DUC.36,

Hexoropwe uccaegosarenn /3/,/37/,/50/ ANA XapaKTepACTHKA MH-
TEHCHBHOCTU TPELMUHOBATOCTH UCIHONBIYOT  NOHATUA "MOAYIA TPEWAHO-
Baroctu", "yzenpHo# TpemuHoBaTocTU™ U T.Z.

szoGCpaxeHUe TDPDEWUKHOBaTOCTH. Tpemu-
HOBBTOCTH MOXHO M300paraTsh B BUAE IpaguKOB, HA MJAHAX M OIOK-ZMar-
paMmax.

'paguekum TpPEWLMHOBATOCTHM CIPONTCH B NpA-
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MOYTONBHHX KOOpAMHATaX, puc.37; B BuZe PO3-AUArpaMM,JyYeBHX AMar—
paMM, pHC.38 M ZuSIpaMM C M3OJMHUAMM OTHOCUTENHLHOK TyCTOTH MOAD—
COB TPEmMH HA Da3HHX yYacTKaX ZuarpaMMH, puc.39.

JinA peweHus KOMIJIEKCA IOPHO-TEXHERUECKMX M I'eOJIOTMUECKUX BOM-
POCOB IKCNJYATSUMM ZMarpaMMh TPEUMHOBATOCTH AOJXHH: L) 0TOGpAKaTH
BCE 3JEMOHTH NPOCTPAHCTBEHHOH OPMEHTMPOBKM; 2) OHTH HATAAAHHMA M
X8paKTEPUS0BaTh KAYECTBEHHHWS OCOGeHHOCTHM; 3) oCecneuuBaTh NMOAyye—
HHE NOCTOBEDHHX CPEAHMX 3HaUeHuHA ODHEHTHPOBKM M YIJIOBHX B3ANMOOT-—
Homehu#A. HanOoznee nojHO 3TUM TPeCOBAHMAM OTBEYANT KPYTOBHE TOUEY~
HHEe A¥arpaMMH Ha YCJOBHOHK NOAApAROA pPaBHONPOMEXYTOYHOU CETKE. OTH
ZMarpaMM TPENMHOBATOCTM MOXHO COCTABAATH HENOCPEACTBEHHO IDH 38—
Mepax, 8 T@KKe MCNOJB30BATH AJiA NOCTPOEHWA CBOZHHX AuarpaMM ¥ A
onpexesedus "UCIPABIEHHOTO" KOAMYECTBA TPENUH B CACTEME.

PexoMenzyemasi cerka (puc.36), MO CpPaBHEHWD C APYTAMM KDYTOBH-
MM ZuarpaMuaumy Oojee IpocTa B NOCTPOEHMHM. KOHUEHTPUYECKHE OKDYE—
HOCTHM, NPOBELEHHNE Yepe3 I CM OTBEYANT 10° yraa nazesus; PaguMycH,
NpoOBEZEHHNE 4Yepe3 0° - a3UMyTy HanmpaBlesMs nazenus (MmpoCTUpaHus).

TpewuHH Ha zuarpaMme MW300paxaPTCs B BUJE UX NOJNWOCOB-TOYEK, OT=
Bevawuux Yray DAZEHUA M a3UMyTy HanpaBieHus nazenus. Bcaum npeoG-
JlanaeT NOJNOTaf TPEUMHOBATOCTh, TO "HyZeBOU" cieszyeT cuuTaTh HR~
PYXHYO OKDYXHOCTH AMaPpaMMH.

Cpeznee 3HaYeHUE OPMEHTHDOBKM CHCTEM ONpeieldeTcs rpaduuecku,
KaK LEHTD PPYNNH COJMKEHHHX NOncoB (puc.36). I'paHuun niowaim cry
WeHNs, ONpezesifeMHe TOYHOCTBY MCXOAHHX XAHHHX , K&K NpaBuio, He
AONXHH NpEBHWATH 30° yraosoro murepBana. [oaTomy cucreMoli Tpemm
cleAyeT CUATATh COBOKYNHOCTEH TpEWMH OZHOT'O TeHe3uca C KON6OGaHMAMM
8JIEMBHTOB 3aJIEraHKA OT CPEAHOI'0 + 15°.

CpoznNe ZuarpauMMH CTpPOATCH AR YYACTKOB C OZHOU Ie0JOr0TEeKTO-
EMYecKoli xapakTepucTuroi. LOCTOBEDHOE CpEAHEe 3HAYEeRue OpUeHTH-

POEKM Ha CBOZHHX ZuarpaMMax MOKHO ONPEXENATH IpaduuEeCcKy WAM BHUHAO-
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Puc.37. I'paduky TPEWMHOBATOCTH B NPAMOYTONBHHX KOODAMHATAX.
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Puc.38. Jlyyepas zmarpauma (a) ¥ posa-auarpauma (6) TpPELHHOBATOCTH.
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Puc.39, Jinarpauma TPEmEEOBATOCTU B M3ONUHHMAX OTHOCHTONBHOM
rycror noapcoB; 205 samepos, »0,5-1,0-2,0-3,0-4,0%.
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IATH SHANUTHYECKM KaK cpefHee B3BEWEHHOe, KOTJa B XadecTtse "Beca
HCNONB3YETCA KOJMYECTBO 3aMepoB ANA CUCTEMH HA KaXzoM NYHKTE.

O6paGoTRy TpEmMHOBATOCTHM JYyYMe BECTM Ha KalbKe, YTO YNPOMAET
onpeZeiyieHne HeOOXOJUMHX YTJOBNX BEJIMYMH,COCTABICHKE CBOJAHHX A¥3I~
pauMm ¥ T.ZA.

[lpaxTHyeCKOe 3HaUYeHUE MMEeT U300paReHue TpeuuHOBATOCTHM B BUZAE
NN8Ha WM KapTH.

Ianainw TpemmHOBATOCTHM Macmrada 1:2000 m
135000 nenecoo6pasHo CTPOUTH CAEZYMWUM OCPA30OM:

L. Pemerxy (CeTKy TpPEUMHOBATOCTH, NOCTPOEHHYWH B MacurTalde MHTEH
CHBHOCTH ZiIfl KaXZOM CUCTEMH NAapajiejibHHX JWHMA, AOAOJHANT YCJIOBHH-~
Mi 3Hakamu (CM.TA.YL) MIM yMEHBHEHHON XHMArpaMuoft, npegsoXeHHON
W.H.Ymaxosuu /99/. llepecekawmuecs CHCTEMH TDEUMH DA3HOM CTENEHM
BHPS8KEHHOCTH U300pPAXANTCH COOTBETCTBYNUMMY JIAHMSAMM DPa3AMuHO#l TOI~
LMHH,

YcnOBHHE 3HAKM BHPAXEHHOCTM M YETKOCTH TDPELMH BHOMPAWTCHA NO
TpexCGanbHO# WKane: L) BechMa YeTKMe M BHpaXEHHHE; 2) UETKHE; 3) HE
9eTKHE ¥ c1a00 BHpaxeHHNe,

2. [0 ZaHHHM M3YYEHMA ¥ KOJMYECTBEHHON OLEHKM TPELMHOBATOCTH
Ha Da3NMYHHX NYHKTAX CTPOATCA M3OJUHKM OAMHAKOBHX IOKazarelei Tpe-
LiFHOBATOCTH. V30AMHUM METEHCHBHOCTY M TDEMXHHOM eMKOCTHM HA NpOeK-
IMfiX NJACTa BHYEDUMBAWTCH DAIHHM 3HAKOM MJM LBETOM.

Ha nnaHy TpemuHOBATOCTH yenecoOOpa3HO HAHOCKTH OCHOBHE SJEMEH—
TH CKJIARYETRE ¥ PaspHBHHX CTPYKTYD. [IOrOpU3CHTHHE NIAHH TPELNHO—
BATOCTH HEOOXOZMMH I OLEHKM YCTOHUMBOCTH MOPOA B yCTYyNax.

lIpn nmocTpoeHny CETKM TPEWMHOBATOCTH HA BEDTMKANBHHX paspesax

nnu mpoexuuax (puc.40), HEOOXOZAMMO YUMTHBATH NONpaBKy sa"kocoe"ce-
YeHMe NOCNeXHAX OTHOCHTENLHO 5JeMEHTOB 3aieraHus cucrex. [lonpaBka
BBOJMTCA NO QOpMynaM MJM NyTeM rpaduyecKuX MOCTPOCHMM, W3A0EEHHNX
B yuelHuke M.H.Ywaxosa/98/.
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Puc.40. Pemerxa TPEWMHOBSTOCTH HOPOA YCT

I58

na, 06pa3oBaHHag CUCTE-
MaMu RapalieIBHHX HANJNACTOB3HAD {1), HOPMAJIBHOCEKYUUX
npoZonbHux (2) ¥ nonepevyHux (3); KOCOCEKYLEX ANArOHOIb-
HEX (4) TpeumH.

a, 6, B — pa3HHE YIIH 330THOCKM JOPTOB OTHOCHTENBHO
OCHOBHHX CHCTEM TDENHH.



PloK~-ZnWarpaMM TpPEWWH COCTABIAKNTICA 4JA HaubGojiee MOJNHOTO npei—

CTaBAEHUA O NPOCTPAHCTBEHHOM B3AMMHOM DACIOJIOXEHWHM CUCTEM M GOPTOB.
HauGonee mpocToii B noCTpoeHMM ABAFETCA MNaHOBAA W3OMETDHYECKAR aK-
cosomerpu (puc.4l), OxuaaxoBmil MacwTaé nu OCsM, HEMCKAKEHHOE U300~
paXeHue Ha BepXHel ropmsoHTanpHOM rpaHM W OPUEHTUPOBAHHOCTH GAOK~—
AMarpaMmy ZaRT BO3MOXHOCTH ONEHMTH pa3Meph OJNOKOB, @ TAKX€ LCHOJb-
30BaTh CETKM TPELUHOBATOCTH B I'OPUIORTANBHOM M BEPTMK&JIBHOM CEYe—
HUAX,

Ha sepxHeli TOpPM3OHTANbHOW I'paHM peWETKa CTPOMTCHA MO L8HHHM NpO
CTHDAHNA ¥ MHTEHCHBHOCTH CHCTEM. B3a¥MOOTHOmEHAe W BHDPAXEHHOCTH
CUCTEM KODPEKTUDPYETCHA IO JaHBWM HEeNOCPAECTBEHHHX HAONOACHMN.

Crezn TpeuuH HA BEPTUMKANBHHX TpaHAX ONOK-AMArpaMMi CTDOATCH C
yyeTom ux "Kocoro" nepeceyeHus M aKCOHOMETPUUECKOTO MCKAXEHMSA.

MuKpocKonuyeckoe MaydyeHue TPEUMH HEOOXOAuMO AJA OLEHKM Tpeiu-—
HOBATOCTM DA3HOr'0 MacmrTaba ¢ Lelbo, YCTAHOBNEHUR €€ BIAMUFAHHUA, Han-
pumep, Ha (U3MKO-MEeXaHMyecKue CBOHCTBA NMOPOA K yrad. li3yueHue Muk-
POTDEUMH Yaue BCEro NpOBOZMTCA NO wiandaM ¥ NpULiMQOBaHHHMM IOBEPX—
HOCTAMM YCTYNOB NYTEM XM3MEPEHMA CpeZHEeil MOLHOCTH (paCKDHTOCTH) M
NPOTAXEHHOCTH TDEWMH C NMOCJeZLylHyM BHUMCIIEHMEM NOKasaTelell MUKpo—

TPELUHOBATOCTH.

§ 3. Ieosnoruveckas ChEMKa HA Kapsepax

Teonornyeckas cheMka NpuypouuBaeTCH OONYHO K NEPUOAY MpOBELE—
HUA MapKweWZepCHUX 38MEPOB B KOHUE MecfAla, KBapraja WiI4 roga, KoOr-
Ja NMpOM3BOZABMTCA YYET OOBEMOB ZOOWUM W BCKpHUM. I'e0nOTMYECKOH# cHEM~
KOi OXBaTHBANTCA BCE YY4acTKd, OTpPaGOTaRHWE 3a Nepuoj, MCTEKuMi co
BPEMEHR NoclesHell CHEeMKU.

Cpoxu NpoBeZEHUA CHEMKM ONpeAelAbTCH, B NepByH OuYepexnb, INpoM3-—
BOACTBEHHO# HEOOXOAMMOCTBI0 M CIOXHOCTEN I'€0JOTMUECKOTO CTPOEHMS.

Hanpumep, na IKnOacTY3CkoM M KODKMHCKOM KapbepaxX CHEMKA NPOM3BOXAT-
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Puc.41. gnox—nnarpanna T
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CA eEeMecfiyHo, a Ha Hasapopcrou - vepes 6-12 MOCHLEB.

MeToxH NpPOBEAGHMA CBHEMKM 38BACAT TAKKS OT IE€ONOIMYECKOrO
CTPOEHUA MECTODONZEHME ¥ ,Y8CTUYHO, OT CHUCTEMH M TEXHONOPEM UX
pa3padoTKu. BuAescHHRA TDYIAH N0 CHOXKHOCTHM YCNOBUM HPOBEREHMA M
OZHOTUNHOCTH METOAMKM TE0JIOTMYECKOK CBEeMKM OTBEYANT T'ODPHO-IEoN0—
THMYECKUM THNAM YTONBLHHX MECTODONZeHu#, paspadaThBAGMHX OTKpPHTHM

cnocogom (cm.I riasy, Tacén..8).

Teonoruueckas CHEMKa Ha Kaphepax C NDPOCTHMY
TOPHO-T'€0JIOTUYECKUMM YCIOBUAMY
Meronuka reoNOTMYECKOl CHEMKM HA Kaphepax, paspacaTHBADUUAX MEU-~
TODORAEHUA DTOWl IpYNNH, NPAKTUYECKM OZMHAKOBA M YCJHOKHACTCH OT
napso#t noxrpymns (A) k rperseit (B).

MecTopomzenss roxrpynns (A) (cx.Taln.l18) NpeACTBaJIEHH MOWLHHNMU
TOPUBOHTANBHO 3aierapmumu niacramu (10-50 M) npocTorc cTpoeHUs.
Yroap Oypuil, BMemapm#e NMOPOXH CAACOCLEMEHTHPoBaHH. K 5TO¥ rpynme
OTHEOCATCA MECTOPOXNEHUA THOA -BPCKMX CYPOYTONLHHX MECTODOXZcHMR
Hancko-AuymHCROro OaccefiHa, paspadarupaesux Mpma-bopoxuHCEMM ¥ Ha-
38DOBCKMM KaPhepAME,

Cucrexe pa3pa00TKA GECTPAHCIOUTHAS # KOMOMHKDOLANHAH C HpUke-
HEHMOM BKCKURBETODCH TWI& NDPAM&A AONAT&, APETAHAH 4 YacTV4YHO poTOp=
HuX.BHCOTE yCTYNOB: XOOHYUHEX (YroNpHHX) = 8-I10M; BCKPHuHHX~-I0-ISM.

Hoxzrpynna B X8psxkTepu3yeTCs MECTODOXELCHUAMK C NIACTEMU CIOKHO~
TO CTPOEHMA MOWHOCTHI X0 LU M, 3826LANKKMA DPOPU3OHTAJBHO U CAACO-
HAKJIOHHO, YTOJB M CUEMEHTMRORANHHE BMEHAWLUE NOPOAN TDHEOYOT IpU
AOGHBAEUY NPEABapPUTEIEACIO puxAesus, K 5Tofl Tpynne oTHOCATCH MeC-
TOPOXAGHNH, NOZOOHNE MECTODPUKZOUUAM YEDEMXOBECKOIQ KEMEHHOYTOABHOTO
palioda, paspalarnBgeMpy ApaMuUeBCHMMA Kapbepami w L w 3, HoBo-I'pu-
weBCKAM, Cafporcuexuu, HxinK, CeBepHM ¥ BOCTOUHHM KapbepaMi,

Crucreua psspacoTHd GeCTDAHCTOPTHAA ¥ KOMOWMHMDOBAKHAS C KCMOAB—
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30BaHMEM 3KCK4BATOPOB TMIA NpAMAas JonaTa u 4paldifanH. Bucora ycry-
NMOB: ZOGHYHHX 5-10 M; bCKphuwHHX L0=-15 M (Zo 20 M).

Ho4rpynna B xapakTepu3yeTcCs MECTOLOXZEHUAMY C MOLHHMH NASCTA-
un (I0-40 u Gonee M),B oOmeM 3ajNerapiuMyu rOpPU3OHTANBHO.BCHENCTBUE
Pa3JMUKHX NPHUMH MOULHOCTD W LUPYOJNOTMA NMXACTOB HEBHIEDXAHHHE,
[nacTu uHOTAa CHOKHOTO CTPOEHUA. YTOABHHI Gypwi, BMemabmue NOPOXH
HECLEMEHTMPOBAHN MAM ClaGocLeMeHTUPOBaHKH, X aroli rpynne orxHocsrcs
MECTOPOXACHUA THUNA TPETUYHHX OYypOYTOJBHHX MecTOopoxzenu#t JHeupos-
CKOT0 ¥ lXHOypaznbcKOro GacceilHos, pa3palarhbaemux KOpoCTHLEBCIMM,
lOpxoBckuM, CemeHoBCKO~I'OJIOBK@LCKUM, balzakoBckum, DBaHAYpPOBCKUM,
banaxoBckuM 4 EpManaeBCKuM KapbepaMi.

Mecropoxzenus paspafaTHBawTCsi, B OCHOBHOM, IO GeCTPaHCNOPTHOR
CUCTEME C NPUMEHEHMEeM TDAHCIOPTHO-OTBAJbHHX MOCTOE M MHOI'OYepna-
KOBHX 3KCKABATOPOB. Bhcora yeTynos: AOGHUHHX - 5-I5: M,BCKDPHUHHX-
1020 u..

Hoarpynna i1-A. I'e0JOTMYECKY CHEMKY Ha Kapbepax 3TOi TpYNnH
ieJ1eCO00PA3HO NPOBOAUTH €KEKBApPTaNbHO (Kak MCKINYEHHE - Uepe3 Mnoj-
roza xnn HasapoBckoro kapnepa). JIOKyMEHTBOMA NMpH CHEMKE ZOJKHA OCYy-
WECTBAATHCA MYyTEM COCTABJCHUA OOPTOBOM NpEPHBUCTON 3apUCOBKM B
uacurade 1:200.

3apuCOBKa BeJETCA IIyTEM COCTABIEHUR HODMANBHHX I'€0JOTHYECHUX
Kojonok depes 100 u no reonoro-MapKmeiiepckuM NonepevyHuKaM, 3apu-
COBKa YYaCTKOB MEeXAY KOJOHKAaMM COCTABIAETCH NYTEeM IpaguyecKoi MH-
TEPNOJSALMA C KOPPEKTMPOBKOH I'eONOTHYECKOTO CTPOEHUA NPOMERYTOUHHX
MHTEDBAJOB N0 BA3YAJbHOR OLEHKE.

Onpezenedus MOWHOCTH NPOU3BOAUTCH MO AAHHHM MAapKueiZepCKuX
CHEMOK NOJIHOTO YTOJBHOTO YCTYNA M DYAETOUHHMMN 33MEPaMM HA BCKpHu-—
HHX CMEWaHHHX YCTYNeX.

YyacTkn HapyWecHUss YUOJBHOIO MAAacTa, HanpuMep, Pa3MHBH M MAOi-
4YaTocTh , PHC.26, 34,HEO0XO/UMO JOKYMEHTMDOBATH NYTEM CHJOWHOMK 3a-
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pucoBkM B Macurade 1:i00 uam HpuMeHATH (OTOAOKYMEHTAUHW.

QOTOAOKYMEHT ALK LENeCO0UPa3HO MPUMEHITE ¥ AIA AOKYMEHTaluy
BCKPBULHHEX YCTYNOB B CBABM C , BLcoN0Y (OTODPEHIMHOCYLN | BLEWAKINK
nopoA. OGBEKTH M3YUEHUH MpPU HOKYMEHTELML BMCLAOLUAX HOLOX lLi3BECTHH,
cM.§2 sroii rnasu. Kpome 3T0T0 caesyeT NOLUYELKHYTH, UT0 3HAUNTEND-
HRM NpakThyeckKud u HayuHuil iiHTepec, OCOGEHHO C TOYEK 3PEHUS YCTUli-
YUMBOCTM OOPTOB W YCAOBMA (ODMUPOBAHWA YIAGHOCHHX XOJiL, WUMEET LOKYy-
MEHTALMA KAACTHYECKMX MHBEKLMiM, fABICHKN pasMbBa M T.ZH.

[lpuBsA3Ka y4aCTHOB HOKYMEHTALME OCYWECTBASETCH OT CTLOpA NONE—
PEYHHX TeoJoro-MapKuednepcKnx paszpesos.

llpumep onkcanuf: A yIasm - “yIO#b MOJAYMATUBHA, MECTaMuk llepe—
MAT. 30HH CHATUR YIVIA - OpUEHTHPOBLAHHE N0 A3UMYTY 250°
naxnonens nox £ 60%, B 3TMX 30HAX HAGHOAAETCA NOBHLEHHOE CKOILLEILE
PAMHUCTOTO BeiecTBAa (3anoanenie TpeuuH)"; s BMEewanwhX HOPO4~
YanesprTH CEPOTO LLETA € NHMHIOOGPE3HHMM CHONJIEHMAMU MECUYANOTO CPE]
HE3¢DHUCTOTO MaTepnana, MOwHocTbL A0 0,2 M, amHOM (,5-1,0 M. lo-
pOZH OTHOCKUTENBHO YCTOHUMBHE, CAAGO0CBOXHEHHH".

YepHOBLE NMEpPBUYHHE AAHHHE NpEACTaBIieHb, B UCHOLHOM, KOJNOHKAMN
¥ OfIUCAHMEM [ODPOX ¥ CTPYKTYPHHX JNEMEHTOB NPOMELYTOUHHX MUTEDEA-
0B MEXIY KOJNOHKaMu.

Onwe Teojoruyeckoii ZOKYMEHTAUMH NMOKABKBAET, YTC NEpBHYMHE Y4C—
TOBHE 34DUCOBKM MOXKHO OGODMIATH B BHJE COBMEMEHHOI'O IE0JIOTHYECKOTO
pa3pe3a 10 BceM ycrynam B macwrace L:i1000. BepTukanbHuid MacLTas
MOXHO NPMHATL panubM 13500, Npu yMEHBWEHMM I'UPH3OHTAJBHOLI'O A0 13
2000, cu.puch2.

Hoxrpynna i-B. T'eonormyeckss CHEMKA NpOBOALTCHA CHEMECHAYHO B
Nepuox MapK-elIepCKUX 3uMepoB, B OTHENBHHX CAYYAAX ANH [POU3BOACT=
BEHHHX HYXZ €€ CliefyeT NpoBOAuTh dame, CheMKy AOCYLTOYHO MEGBOAWTH
ApPEpHBUCTO NYTEM COCTALJECHMA AETHJIBHHX PEOJNOTMYECKUX KOJNOHOK YTroib-
HOTO naacra no Kawzoi saxozke depes 50 m. B peiknx CAyYyadX BHrepwaH
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TeoJOTHYECKas ZOKYMEHTAUMA AZOCHYHHX ¥ BCKDHE-

Kaprepos nozrpynns I-A, Hpma~-bopoawHCKEl



HOI'0 PEONOTHYECKOr'0 CTDPOEHWA 3TM PACCTOFHNA MOXHO YBEJIMYUTE A0 75-
100 M. Ho BCHPHWEHEHM yCTyNas HOpMAJAbHHE KOJOHKM COCTABAADTCA uUepes3
100 M.

SapucoBKa CTpPOEHMs YTOJBHOTO MIACT8 BEAETCA B NOJEBOM AHEBHU-
Ke B Macwrade L:100 (1:500); Bmemawuux mopox - 1:200 (L:500). 3a-
MEpH MONHOCTW MOXHO OCYWECTBIATE DYJNETKO#, ONYWEHHOR C Bepxuei
NNOWAAKM YCTYNa Wiu C JIeCTHMLUN, NnpucrabieHsoli k Gopry. TouuocTs
U3MEepeHUud MOWHOCTM 1 CM. [I[pOMERYTOUHHE MHTEDBANH ZOCTLTOYHO XapaK—
TEpU30BaTH B ONMCAHMM,

B cBA3M C OTHOCMTENBHO NLOCTHMM YCHOBMAMU 38JIETAHUA M HE3HA-
9UTENABHON HADYHWEHHOCTHY [118CTOB OCHOBHHMU OGHEKTAMM IEOAOTUYECKON
ZOKYMEHTBLUUR ABIANTCACOCTAB M CTPOEHME NAACTOB M YACTUUHO [OKa3a~
TENM ZOCHBAEMOCTH.

BerpeyaeMhe MHOTZA MEJKNE TEKTOHWUECEEE HapyLeHHMd, Da3MHBH U
MHBEKUMM CAEAYET ZOKYMEHTMPOBATH CHJNOWLHOW 3BDUCOBKOM B Macmrasde
1:100. QOTOZOKYMEHTALUA BTUX T'EONOTUYECKUX OGHEKTOB MMEET 3HAUNTE~
JIbHHE NpPeUMymecTBa nepez Iia3OMepHO! MX 3apUMCOBLOM.

[IpuBA3Ka yYacTKOB JOKYMEHTALUM: BEAETCH TEOJOTOM OT CTBODHHWX
IuHuli nonepeyHnx Mapkuieiizepckux npofuiteit, saxpenNeHHHX B Harype
WTHDAMA o

OrGop 00pa3iyos B NBPUOXL NOAHOIO DA3BUTUA T'OPHO-JAOCHYHHX pé-
00T DEXOMEHZYeTCA C LeJApD YTCYHEHMA nacnopra Gypo-B3PHBEHX paloT,
ANA yCTAHOBJEGHMA CHAMKO300MACHOCTH ¥ ONpexeJeHRA OUBEMHOI'O Beca
yras ® nopox.

ipuMep onmcaHua: 1) "yroas noxyonectrauuit, WTPUXOBATHN, CUIb-
Ho rpeumHOBaTHi (pasMep Gnoka orzenbHocT t0x5x5 €M), NO TpEwkRaM
HaJeTH K8OJMHMTA ¥ KODOUKM KaJibLuTa, Yroib cpeiHeil xpemocTu";

2) “yraucTHi apruinaT, HONOCYATHM C JMH3aMM YTAS, LIUOTHHM, O FIPKO
BHpazeHHOM nauTvaToh oTheAbHOCTBH (5XL5x20)cM. B noyse nepexozuT

B NONYMAaTOBHI yroant
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B uucTOEOM BMZE KOJIOHKM BHYepuuBawTcs B Macurade [:100 (zna
[JiaCTOB OTHOCHTEJBHO IIPOCTOTO CTpoenusi) u 1:50 ,1f NIacTos CLOX-
HOro cTpoeHuf. CBOAHHE IEONOTMYECKHE Da3pe3H MO BCKPHWHHM ¥ ZOOHY-
HHM YCTynam LenecooGpa3Ho COCTaBlfTh He Meliee, yeM ABa pasa B Ioj
B MacuTaGax: Topum3oHTanbuuit 1:2000, BeprukanbrHii — 1:500 (puc.43).

Hoarpynna (-B . I'e0JOTMYECKYH CHEMKY Ha MECTODOXAEHMAX 3TOM
TPYNNH LEeNecoo0pasHo NPOBOAMTL EiEMECAYHO OAHOBDEMEHHOC.C Mapkuei-
ZEPCKMMN 3aMepaMu, B BrAe MCKADUEHHA, H8 MECTODOXZECHUSX C NIACTOM
yTas NpocTOro CTpoeHMA( Hampusmep, Ha CTPUXEBCKOM Kapsepe) — exe-
KBapTalibHO,

JoxyMeHTaUMO KOKHO OCYWECTBAATH NYTEM COCTABAEHMA 32PUCOBOK IO
BEPXHMM YrONBHHM W BCKDHEHHM YCTYNaM M BepTHKANBHEX pa3pe3oB 0O
CKBAXMHAM 3KCIJAYyaTAUMOHEOA Da3BEAKN, KOTODHME DA3CYDHBABTICH HHUX~
HE# YroanHHR ycryn.

llonesyw Zoxkymenrauuw OCOPTOB ¥ CKBaXMH LEeNecoo6pasHO NPOBOAUTH
B Macwrade 1:50 - 1:100, B uwucToBOM BuzZe pe3yabTaTh AOKYMEHTaLMH
HE00X0AuMO OQOpMIATH B BWJAe GOPTOBHWX 38pPUCOBOK B Macmradax: I'OpR-—
soHTanbHui 131000 (1:2000); sepruxansunit 13100 (L:200). Zas Henpo-
TAXEHHHX yYacTKOB NPOCTOTO CTPOEHUA MONEBHE M YUCTOBNE NOCTPOERUSA
MOXHO BeCTM B Macuracde i:500,

Pe3ynbraTH BU3YANBHOI'O Da3feNeHMA NAveK YI'NIA M YLAMCTHX NOPOR
YTOUYHADTCR MO AAHHHM ONpPOGOBAHMA.

[lpyBA3Ka NYHKTOB ZOKYMEHTALMM OCYLECTBAARETCHA OTHOCHUTEABHO
CTBOpUB NONEpeyHuX MapKuelzepcKux npoduiei.

HopManpHhe TEeONOIMYECKUE KOJOHKM NO BCKPHUHNM YCTYNaM cieayeT
cocrapiaATh Yepe3 100 M, no XoOWuHHM - yepe3 5C um (Opu NpPOGTOM CTPO
eHus naacra - yepes LOOM). B HEOOXOAMMHX CIyYasX CeTh COCTABIEHHS
KONOHOK Cryu@eTcd Z0 25 M M 38pUCOBKA CTAHOBHTCA CANOWHOM (npuMmeph
CrymeHUs NYEKTOB ZETANBHOTO MBYYEHHMS NJIACTA NDUBEZEHH HA DUC.44).
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CoBMeujeHHan reonoruueckas 3apucoGka
no ce6epo bocTouHoW npupeske
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Puc.43. CoBMelleHHas reosiornyeckasl JOKyMEHTaUWs BCKPbILHLIX W A0-
Sbl'—lelX ycTvnoB kapbepos nogrpynnsl 1-b, CeBepHbii Kapbep,
lepemxoB0.
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HWC. 44

FTEONOTMYECKAS AOKYMEHTAUMA YrONbHbIX YCTYNOB
BANAAKOBCKOIO KAPbEPA
W.*11-193» 1

I

Mpumep ceTu [eTanbHOr0 U3y4yeHUss CTPOEeHUs U onpoboBaHuA
nnacta (CM.CTPesnkun) né)m [OKYyMeHTauum [ob6blYyHbX YCTYnoB
KapbepoB nogrpynns” 1-B,



Cnnouwsas 3apHCOBKAE HEOOXOZWMA TAKXEe M ZAf LOKYMEHTALMK Dpas-—
PHBHHX HapymeHuil.

BeprurarpHhe paspe3H NS HMUERUX JOCHYHHX YCTYNOB CTPOSiTCH NO
pe3yapTaTaM AOKYMEHTALMM CKBAXWMH yame Bcero OypuMux uepes 50 M.
Ha y4acTxax npocTOro CTPOEHUST CKBAXMHH ZOCTATOYHO GYypUTH Uepes
100 M. CnocoOH COCTabBREHMA KOJNOHOK M AOKYMEHTAHUM CKBAKUH ONMMCa—
HH zanee B § 5 aroil rnasd. B NyHKTAxX COCTABIEHMA KONOHOK NENEGCO-
0Gpa3HO U3MEDATH JJIEMEHTH 3ajeraHud, NOCKOJABKY pa3Hui macmTal uuc-
TOBHX 34pPUCOBOK MCKAXAET HATNAZHOCTHL YCHOBMIt 3aneraHus naacTos
yras ¥ nopoz.

llpumepHull 00BEM M ZETAABHOCTDH omucaHuf: "yroap Cyporo useTa,
3EeMAMCTOTC O6NMKa., B nmpocnoAx Cojee 3OJABHOrO M NMPOYHOro yris
€epoBaTO-0ypOro UBETA XOpOWO BHPAXEHH XBE CUCTEMH HOpMAJbHOCEKY=—
U¥X TPEmMMH, O0Opa3ypLMX C NJIOCKOCTAMM HARAACTOBAHMA OJNOKM pa3Me-—
pom L0x5x2 cu"; "mecok CepHii, CpPejHE3EPHUCTHH C KOCOH CHOUCTOCTDHWD,
OCyTAMBUMMUCR OCTaTKauu pacTeHuii. B nojgowse mnacra HadawzaeTcs
YyBenVueHNe THMHUCTOTC MATEpLald M CKONJEHUH DACTHTENBHHNX OCTATKOR
llecox oGBoxieH, uanoycToliuuB, HaGlwxeeTCA MpocaduWBaHWE BOEH".

[lpn ZoxyMmeHTaluit BMELAWNWLUX MOPOX KpOoMe OOWKX OOBEKTOB U3yue—
HHS HEOOXOZuMO OCpauarh BHUMAHKWE HA CTENEHh CHEMEHTHPOBAHEGCTH,

W OGBOZHEHHOCTH NOPOA, OCOOEHHO NECYAHHX NOPOA, & TaKKe HAa Halu-
4Ype 30H U HOBEDXHOCTEH ocnalneHus maccuBa. JUIi ZOKYMEHTAUMH XO-
pOLMH pPe3yAbLTAT X8ET I'€0AOIMYECKad (OTONOKYMESHTALMA.

YepHOBHE 33pUCOBKM NPEACTABIAEHH OOCHYHO KOJIOHKAMU, COCTABIfAE-
MHMM IO CKBaXMHaM M IO OOpTY ycryna. OCHOBHHMM QUCTOBHMY YepTE-
Raxu ABJAAKTCA COBMEUWEHHNWE BEDTUKAZBHNE paspesd IO JOOHYHHM YCTy—~
naM B macmrade: ropusosranbuanii 1:1000 (L:2000), sepraxanbhuii
1:100 (&:200), puc. 23, 44,
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Teonornyeckas CbeMKa Ha Kapbepax € IOPHO-Te0-
JIOTHYECKUMH YCHOBUSIMM CPEZHEH CJIORHOCTH.

Mecropozaenua arod rpynon (ABrpesckoe, KopruHCEOoe, BOrociop-
croe, BoxnuaHckoe, Becenosckoe, SKMOACTY3KO€ M Zp.) NPEXCTABIEHH
LOUHEMY NJIACTaMM CIOKHOI'0O CTPOEHUA ¢ HEBHJGPEAHHHM MOJNOI'MM ¥ HaK-
JIOHHHM 3aneraHMeM, C HaJuyueM MeEJKOi paspHBHOH M cknazyaTodl TeK-
TOHNKH. YTONb KaMeHHHd M Oypuii, BHCOKOH cremeHu yraegukanud. Bue-
5apiue NOpoaH Kpenkue U TpebylT NpeABapUTEIBHOrO DHXJNEHUN.

ila Anrpesckox, Kopkunckom ¥ JxuOacTy3KoM Kapbepax, a TAKEe Ha
Kapbepax TpecToB "BaxpyweByroar" u "BojyancKyroan", NpUMMEHAKNTCA
TPAHCIOPTHHE ¥ KOMOMHKPOBEHHLE CUCTEMH pa3pasdoTku. Hcrmompaywrcs
OZIHDKOBIUGBHE 3KCKABATOPH PU3NMYHOT'O THNA ¥ NPOM3BOAUTENBHOCTM. BhH-
coTa ycrynoB: ZOOWYHNX I0-i5 (zo 30 M), BCcKphumHmX 10-20 M.

OcoGEeHHOCTH T'eONOTMYECKON CHEMKM Ha Kapbepax, paspadaTHBanmuX
MECTODOXACHUA 3TOH IPYNNH, ONPEZEARWHTCH YCHOBMAMYM 3aleraHdf U
CHNeZkamMU. [lpn HAKJIOHHOM 33JIET8HHM CTPYKTYypa [JacTa M KayecTBO yr—
18 LeliecooupasHee ¥3yyaTh HA TODPU3OHTANbHHX NAOMAZKAX YCTYNOB NMy-
Te€M CO3LAHMA pPACUYUCTPE M NPOKISLKOM KaHaB. lipy 3TOM MCMONB3OBaHKME
OyNb403€POB U CNELUAJBHNX NPOCOOTGOLHNKOB, BHEApAEMHX Ha Jxudac-
Ty3KoM Kapbepe (CM.nrajee) SHAUMTEHBHO MOBKWADT NPOM3BOAMTEABHOCTH
i KaYeCTBO CBHEMOUHMX paocoT. [loJorosaneramuyue i1AacTh ZOKYMEHTMDYHT—
cf B 6OpTax (OTKOCAaX) YCTYNOB.

Ozny M3 OCHOBHHX OGBEKTOB IEONOTMYECKON CHEMKM — paspaGarhBae—
MHI Yro.bHwil niacT, €r'0 CTPOEHRME M K4UECTBO YTIUf MOXHO M3YyYaTh, BO-
NepsHX, [0 OMOPHHM TEONOTUYECKuM paspesaM (CeYeHHAM) NMyTeM COCTaB-
Ji€iiifl CBOZHHX KOJOHOK BCETO nJacTa; BO-BTOpHX, NMYTEM COLTABIAEHUA
no Haiibonee TYCTOH CETH NOYCTYNHHX KOJNOHOK YACTH NAaCTa, OCHAXEH-
HOT'O Ha J8HHOM TOpM30HTEe, CBOZHWE CTPYKTYPHHE KONOHKM COCTaBISKNT—
Cfl NyTeM HenpepHBHOA AOKYMEHTALMuM MO HECKOJBKUM YCTyNak OT KPOBJM

70 NmOYBH IInacTa, Yeped 250 m, Ha JKuGacry3xoM kaprepe, uepesd L00 M
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Ha Kapeepax TpecTa "“Boauanckyrois".Ha KopkuHCKOM Kaphepe CBOXHHE
KOJIOHKM COCTEBJAAKNTCA N0 4AHHHM NOYCTYNHWX KOJOHOK, TATOTERWMX K
ZAHHOMY I'€0JOTMYECHOLY p&3pe3y.

B cayyae CAOKHOI'O CTPOEHyA yLOABHOIO MJiacTa M HaliWyuf CulaZ-
YaThX M Da3pHBHHX HapylueHul NnpepHBHCTas IeONOIiYECKasa CHEMKa naac—
T4 B OTKOCAX 3aMEHAETCA CNJOWHOM ZOKyMeHTaukei. (AHPpeHCKui u Iop-
KuHChUi Kapbepu). CNJOWHYW ZOKyMEHTALLD, YBCTO C LCHI0Jb30BAHIEM
YIpouesHO! POTOrEeONOTMYECKON AOKYMEHTAlMM Lenecoo6pa3ko BecTh AIf
pElleHHsl CNeuMaNbHNX BONPOCOB, HalpuMep, AAfi PEONOriYECKOr0 O0GOCHO-
BaHHA CMMCAHMA YacTH 3anacoB, YTO NMPaKTMKYETCH HAa Kuphepax Tpec—
T0B "BaxpymeByroab" u "BonuaHCKYross".

MeTozn npoBejeHMs IEONOIMYECKON CBEMKH HA Kapbe€pax, pa3pasuTh-
BaDUKX MECTODOXAECHMH, MO IOPHO-TEOJIOTNYECKIN YCIOBKEM Lhifelifielb
B noarpynnu [I-A, [I~B n [I~B (Ta0n.ib), LMEOT HEKOTODHE OGOGEHHOCTH.

llogrpynna [-A. Teonornyeckyo CHEMKY Ha Kapbepax, pa3pacarThBai-
WMX MOJOTO 3aNeranuuMe MECTOLORACHMA, DEKOMEHAYETCHA NPOBOAMTH €Le-
MecAuHO. CpeMKa NPOBOAMTCA MYTEM NpEPHBLCTOH M CMJOLHUK AOKyLEH-
Tauuu OOpTOB M 3a00€B.

BoproBue 3apucobki JOGHYHNX YCTYNOB 0 ONKTY AOKYMEHTAln: Ha
AHTDEHCKOM Kapbepe CheAyeT COCTabilfiTh CHAOWHLRM C KETabiLM Ji3y-
YeHUWeM cTpoeHMs nuacra yepes L0-50 u (B cpegHem 25 M, CM.pPLC.45).
To xe camoe OTHOCUTRA ¥ K CHEMKE HApyWEHHHX YYa8CTKUB ¥ BHXOZLOB
NOZA HaHOCH.,

CeTh ZAeTanbHOrO W3yYEHMA NNACTA NPH NPEPHBHCTONH NUKYMEHTILME
3aBUCUT OT IEONOTUYECKOrO CTPOEHHS M B CpEiHEM ZOMxHA GHTDH LaBHOM
50~75 M. Konowru NO BCKPHEHEL YCTYNGM MDA NOAHOK DE3BATHA LAGOT
cocrapnsnTca yepes 100 M, npu cTpoiuTenbCTBE - yeped S5 M.

Macmraé cocrasaenus KoaoHOK mo yraw 4350 - .:i00 , 1o nupofum
- 1:200, ToyHocTh 3aMepa MOLHOCTM YIAf — 1 Ck, NOpOX BCKpHuA - 10

CM. 3aMepH ODHEHTHPUBKM LOCTATOYHO NMpPUBOANTH 5 NYHKT&X AGTAMBHOIO
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Puc.45* Mpumep CnAOWHOM 3apuCOBKM [O6LIMHOrO YCTyna Kapbepos Mof-
rpynnbl 1bl* AHrpenckuin Kapbep.
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WayYeHUS CTPOCHMA NNACTA yrIa ¥ NOPOZX.

Ins ocyuecTBIEHUH NPUBASKA LEJECO00pasHO Ha HEKOTOPHX YyYacTKax
coBMECTHO ¢ Maprmefzepaum 3aKpenuTs CTBODH NOREPEUHHX Npoduiei pa-
ZaMu APKO DaCcKpalleHHHX CTONCMKOB uiM BeX.(cM.§ 2, ra.l). [Opu ciom~
HHX TODHO-TEXHWYECKMX YCIOBUSIX ¥ HEOCIarenpufATHOCTH penbefa NPUBA3-
Ky HEo0XOZMMO NPOM3BOZMTH MHCTDYMEHTAIEBMHM [yTeM. [if CamMOCTOn-
TEeNBHOM NpUBA3KHA, NCYNECTBAAEMO# IeoNoPOM, MOKHO MCHOJB30BATH Xa-
PaKTepHNE TOUKK, CHRAXUNH OYpO-B3DHBHHX paGOT W ADYTUE€ TOUKA Kaphe—
pa, XOODXMHATH ROTOPHX M3BECTHH.

Ilpy ZOKYMEHTaUMY NDPOA, HEOOXOZMMO ONEHHBATH YCTOWUMBOCTH yr—
I8 ¥ NODOZAH.

[ipy nonHoM pasBUTHM IKCANYATAUMOHHHX paGOT OTGOp 00pasLeB Loc-
T&TOYHO NPOBOAUTH TONBKO AJA yTOYHEHMA OCHEMHOTO Beca NOPOj M yI-
N, & TaKXE UX ZOOHBAEMOCTR.

lipumephut 00BEM OMMCAHNUA Npu ZOKYMEeHTaAuum: "yrond NnoxysrecTsH~
o4l ¢ npocnosMu GaecTAmEero, pasOuT 2-MfA CHCTEMAMy HODMANbBHOCEKY-
IMX TpEWWH, MHTeHCUBHOCTHO IO cuM"; "aleBposuT cepuii ¢ ¥3BECTKO-
BHM LEMEGHTOM, NJIOTHHHA, CRaGOTpeuMHoBaTHE, ycTodumsmi. flpko Bupa-
XEHa8 KOCAs CHOHCTOCTH, NDZ YIJIOM 15° ¥ Hanmacropammo. B Kposle -
NepexofnT B aNeBPOIUTOBRH necyauukx”.

YepHOBhE MATEDUanN NpPEJCTABLEHH B BHUZE CIJIOWHOK 3apHCOBKM MMM
CTPYKTYDHHX KOJIOHOK, BHYEPYEHHHX H& OJZHOM JUCTE€, & ONHCAXNE, CXEMa
NPUBABKK - HA APYIOM.

Y)CTOBHE 3aPHCOBKA CAEAYST OPODMAATHL B MACHTACEX: ANA KOJOHOK
no nopozam L:2C0 u 1:500, no nuacram yras L:100. B macuiTade 1:500
1enec000pasHO COCTABIATS COBMEWEHHNE 38PHCODKA HO HECKOABKUM JCTy~—
naM uag 6opraM KaNuTanbHHX TpaHuweld. Cl/OWLHHE 3apiCOBHHM, COCTABIEH-
Hye B j1one B Macmralde 1:.00 i 1:200 B uMCTORCM Buie, K&K MCHINYE-
HMe, MOXHO KH300paxarhk B pasHhX Macuraldax: Toph3cHTalibHEU 1:500
(L:4000;, BepTHRSALHMH 1:200.
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OrGop 00pasLOB NpW CHEMKE Hu BCeX Kapbepax ONpeAesfieTCA HeoOXOAM
LOCTHI YTOYHEHMA AUPOZ W NONOJAHEHWA 3TAJNOHHOM KONNEKLMK .

llogrpynna {I-B. npezcrasieda MecTOpoxZenusAMM YeAAGUHCKOro OGacceli-
tia ¥ CepoBCKOI0 yrojIbHOrO paiioHa U XapaKTepPU3YETCA YTOJNBHEMM MNac-
Takk CIOAHOFO GTPOEHUS, HEBRZEPKEHHHIMM 0 MOWHOCTH M YCHOBMAM 3a~
JeraHuns.

TeonoruyecKas CHEMKA HA Kapbepax, pa3paGaTHBALUKX 3TH MECTOLOE-
Zeilns, AONKHA MPOBOUUTHCA EXEMECAYHO, OZHOBLPEMEHHO C MAPKWEHAEPCKH—
Mk 3dMEpaMk. STO YIDOLAET OMpENENEeHKE O0BEMOB ZOOHWYE M MpUBASKY
YUACTKUB HOKYMEHTALMN.

K padee pacChOTLEHHHM OOWUM [HOJIOKCHLAIM METOAHIM TIE€ONOTKHYECKOK
CBEMKM B TaKkX I'OLHO-IE€0MOTHYECKhX YCAOBAAX ZOCABAAETCSH CUECAYIOLEE.

Teonornyeckas CHEMKA COCTOMT B AOKYMEHTALMM CTPOEHMSH YTOJIBHOTO
nuacra v macurade 1:.100 (1:50) L cTBOpe reoyIoTHYeCKhX paspe-
305 Ll M8PKLEHAEDCKUX NONepevyHNKOB, OTCTOAMAX ADYT OT Apyra B cpel
Hem, uvepe3 10C M. llpy Gonee CHOXHCM TEONOTKYECKOK CTpPOEHMM NiacTa
L3yYeHua NpoBOZHTCA yYepe3d 50 M uIu NyTeM CNAOLHOK JOKyMerTamuu, Hc-
CICZOBAHMA 8BTOPOB ¥ ONHT reOJIOTOB KAphePOB KOMOMHATA CBEpPAJIOBCK-
yTOoib NO3LOJANT PEHOMEHAOBATH OOJNEE WMPOKOE KCIOIb3OBAHME B ITUM
Cliy4ae (OTOTeONOTHYECKYy LORYNEHTAllo.

[lpli OTHOCUTENLHO NMPOCTOM I'€0JOIMYECKOM CTPUEHLL CTLYKTYPHHE KO-
JOHKK LENECOOGPA3HO COCTELAATL Ha BCYO MOMHUCTHL NIaCTA ¥ HA O-10 M
3a ero npeA€iL BO BuCUWawuue NOLULH. FCMonb3ys Ohuy IeocsOros BojyaH-
CKMX Kapb€poB, TakMe KOJOHKM MOXHO COCT3BAATH NYTEk HelpepHBHOR
ZOKYMEHTALkk Ha POPM3OHTALbLHLX NAO:aAKGEX YCTYNOB NO KuHaBaM (3auucT
K3M) Npd yrie HAIUIOHY NAacTa cojee 30° wam no sarkomywkaM (wypdam) -
Npu yrie HaKioHa ueHee 30°, a Taxze mo orrocam ycrynos,

[Ipy CHOXHCK TEONOLKYECKOM CTPUCHHW, WMENLEM MECTO, HalpuMED,

Ha KOpKMHCKOM MECTOLUKZEHNli, CMNOWKHGA HOKyMeuTallksi MPOBOAMTCH Cclie-
AylouuM 00pa3ou, LOKYMEHTUpyeuHk yUYacTOK pu3Ouraercsi Ha L0(20)e-mer—
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POBHE MHTEDBAJH, NO KOTODhK M3YYaeTcs CTpUEHUE NA&CTA, YCIOBUS 3a-
JleraHusl U KayecTso yrifi. l[pOMEXYTOUHHE yYaCTKM AOKYMEHTupyLTCA ny-
TEM MHTEDHOJAUMM ¥ TIG30MEPHOH OUEHKH IEeOJOI'MYECKOro cTpoeHus (mpu
NpOCTOM CTPOcHMM) M MyTEM AeTanbHofi 3apncoBKM (NpY HaAWYMKM CKI8A~
YaTHX ¥ pPa3pHBHHX HapyweHuid). JleTand CTpOEHMs naacTa, HalpuMep,
nerporpaguyeckue TUNH YTJAA ¥ ApP., YTOYHAWTCHA Npu JAOKYMEHTaLuu Npol.
ToynocTsr 3aMEpOB MOMHOCTM i CM. B cliydae, KOrZa Helb3si 3aMEpUTh
HOPMBJIBHYD MOUWHOCTBH, 3AMEDAETCA BUANMEA C NOCIEAYOLMM NEPECUETOM.
[lpruep zeTanbHOit 3apuCOBKM M306paxeH Ha puc.46.

IIlyHKTR COCT&BJEHMA KONOHOK M ZETAJBHOTO W3YyUYEHUR NAacra u OT-
ZeNBHHX reO0JIOTMYECKHX 3JIEMEHTOB NPUBASHBANTCA MHCTPYMEHTANBHO C
COCTABJEHMEM CXEMH NDPUBA3KHU.

LoxyMeHTau4p CTPOEHHWA YTOABHOTO NAacTa LUENEeCO00PAa3HO CObMEWLATH
C M3yyeHMEeM KavecTBa yris, NO3TOMY T'EOJOTHYECKasd CHEMKA, KaK npa=~
BUJIO, CONPUBORAAETCA ONPOCOB:HUEM. [IpuueM, B KAUECTEE NpPEABUPUTENb—
RO# OUEHKM KayecTBA MOXKHO MPaKTMKOBATh TAA3OMEPHYD XADAKTEDUCTHKY
301BHOCTU HA OCHOBE 3HAHWA 33aKOHOMEDHOCTEW €€ CBA3k C NeTpol'pagid—
YECKUMH THIAMM YIJA. YTIM pa3Hoil 30JBHOCTU K300PAaXanwTCA CHCHKAJNbHH-
MM YCNOBHLMM 3HAKaMi (CM.IVI.YL).

CBHEMKY BCKDHWHHX YCTYNOB IDK NPOCTHX YCLOBLAX AOCT&TOUHO [ipoM3-—
BOZMTH OAHM pB3 B roi. HopumasbHHe CTPYKTYpPHLE KOJOHKW COCTAbJAKTCH
B Macurade 1:100 (i:200) uepes 100 M. JleTanbHO M3yudeTcs COCTaB,
CTDOGHME W YCJOBMA 3ajieranus nopos. TouHoCTh 3auepa MowHocreh O, ik.

[Ipy HeoOxogumocTk CoJiee ZAeranbHOil XapakTepUCTHK: NOpoz TpeGyeT—
cA 0onee YacTas L 4ETalbHAf ChokKA MOPOA BCKDKWHHX YCTYNOB. STO
fI03BONKLT YCTAHOEBMTH 38KOHOMEpHOCTH (alualbHLX W3UCHEHMH cocrasa L
CTDPOEHMA, TEKTUHWYECKOK HADYWEHHOCTH 4 YCAOBMU 3anerauus BMELEOWMX
nopoxn. leTanpHoe u3y4eHue YCIOBUA saneraHus CNOCOCCTBYET TAKKE OLEH
Ke YCTOWYMBOCTM NODPOZ, OCOGEHHO O KOHTAKTaM ¥ TEKTOHWUECKiM Hapyle

HUAM, NaZAQWUM B CTOLOHY BHPAGOTAHHOLO NpPOCTLAHCTEA.
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CneMKy CMOMBHHHX yCTymoB, K&Kk Ha KOpEMHCKOM Kaphepe, MOXHO
NPONSBCANTH NYTEM COCTABNEHMA KONOHOK B Macmrade [:I00 (I:200)
4yepes 10-20 u ¢ BusyansHOH onenxo#t 3ompHOCTM. [AAA y9aCTKOB HApyme—
HNfl ON8CTA COCYABAAGTCH CHNOmHAs 3apucoBka. Tounocrh 3amepa 0,05 M,
OPHBASKA YYACTKA MHCTDYMGHTANbHaf.

Jleransayp XOXYMCHTAIMD CTDOGHMS HNACT8 HA& YYACTKAX NMOAYTHOM
AOCHYK HEN6CO00Pa3HO CONPOBOXAATH COCTABJEHMEM CXEMH NPUBA3KH M
CBOGOOPasHOR CTPYKTYPHOR CheMROH. Ing 3TOrc HA BHKOMMPOBKY C MiaHa
TOPHHX pador MacmTacda 1:2000 (1:1000) masocHTCH NONOXEHME NIacra
Ha HECKOABKMX YCTyNax, ompezeiineMoe MECTpyMeTanbHHM nyTeM. (Aomyc-
TKM8 NDUBASKA C NOMOMBD KOMNAca X PYJNETKM OT GIAM3KO PACHONOXKEHHHX
MapKmei e pCEUX TOYGK).

CocrabieHNS Takof CXEMN CTPYRTYPH yYacTKa Ha UHCTPyMEHTAIbHOH
OCHOBE RBIAETCA YACTHD KpynHOMAcHTAOHOM CTpPyKTypHO# CHEMKM Kaphe-
pa, npoBozuMoili, Hanmpuuep, Ha KOpkMHCHOM Kapiepe. CTDYKTypHaf CHOM-
K@ Henecoo0pasHa M HA 3HAUMTENbHHX NIOLAZAX C CMCTOMABTEUECKOH uH-
CTPYMEHTANBHOR NPUBASKOM KOHTEKTOB OCHOBHHX YIOIBHHX MJIBCTOB MIM
ONOpHKX I'OPMBOETOB, PA3DHBHMX M CEI&AYATHX HapymeHu# Ha ycrynax.

CHeMOUHHS TOYRN HEOOXOZMMO pacnolarars H8 DACCTOSHWM, B CpeXA-
KeM, 20 M no mpocTupaEup, ¥ IO M - N0 NafGHHO (MECHPYEMOTO KOETEK—
T8 WIM CTDPYKTYPH. A YTOYHEHMS IOZOXEHMA KOHTAKT& HEOOXOZMMO NpO-
XOAMTHh HECOIBEME BAKONYWKM. [10 CHEMOUHHM TOUKEM IPOMBBOAUTCA reo—
HOPMYECKas NOKYMGHTAOWsi: OTMEUAaeTCH Xa8paKTep KOHTAKTA M KOHTAKTH-
PYOMHX NOpOX, JCHOBUR MX 38JETralus ¥ T.A.

YepHOBHO IeOAOTHYECKME MATEpMall IpPEeACTABIGHH KONOHKAMU, COC-
TABJICHHWMM 1O 6OpraM, K8HABAM MAM mypdam, CNAONHHMM SaPMCOBKAMM
COpTOB MAM OTACABHHX CTPYKTYP, CXCM8MM NpPUBABKM, NONEBHMR XypHana-
MM CTDYKTYDHOM CHEMKM N 38MEpPOB SAEMOHTOB 8aNEraHus.

Bce sapucoBxM ofopunAnTCA, KaK NpaBui0, B TOM X& Macmrade. Yc=
J0BHHG OCOSHAYEHNR 30ILHOCTM Npk BH3yanbHO#f €€ OLEGHKE YTOUHANTCA
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no pe3yipTaTaM aHairw32 npod,JIDM CeKNHOHHOM ONpOCOBAHMM Pa3HHX 4ac
7efl nMaacTa B8 DESHHX YJCTYNAX COCTABNAETCH CBOAHAA CTPYyKTypHO-Ka-
YeCTBEHHA8A KONOHKA Ha BCH MOMHOCTH NI&cT& B Macmrade I1:200. llpu
9TOM MCHONB3YRTCA OPOCH (COKOuM), TArOTONHHE K I'€OHOINYSCEMM Das-
PP3aM EIM MapXEeNZEPCKHM NONEpPeYHUKEM.

Hogrpynna [-B, npexcTaBlieHa MECTOPOXZGHUSME C OTHOCETEABHO
RPOCTHMM = FODEO-TEOINOTNUeCKMME YCIOBMSMU paspasorxm (3xubacrys-
CKOe MECTOpOXXeHH®), B CBASM ¢ OpEMeEseMoil rexHoxorueit paspadorxu ¥
MCMOJBBOBURKEN YTAA JKKOECTY3CKOTO MECTODOXAGHMA BAXWOS 3HAUCHES
npM CBEMKe NpuolDeTasT COBMECTHO® NSYUeHUe CTPOCHNS NEACTE M Xavuecy
Ba yras. llosTouy npH CHEMEE ZONXHN OHTPH NONYYCHH COOTBOTCTBYDEMO
IecnOrkuechEKe ZAHNHE NPEXZe BCErO0 HEOOXOZMMHE ANA ONEDATMBEOTO yue-
T& 00BEMa M KayeCTBa AOCHBAEMOrO Yruas M NX NIAaHKpOBaHUA. B chssa ¢
BTHM I'€OJIOTHYSCKYD CHEMKY HE0OXuasmu COBMERATH C ONPOGOBAEMEM N
MAapKmeNASPCKMMM BaMepaMu., OTCDAA YyIMTHBEN CYEGCTBYDHYD MGTOAMKY
TEOJIOTHYECKOH CBHEMKE, I'@0JIOTO-CTPYKTYPHHE6 KOIOEKM YTOLBEOTO IXacTa
B OpeZenax yCTYyNOB H3 JKHOACTYSKNX KapHEpax LeneCcO0CpasEO COCTaBa
asts B Macmracde 1:100 wepes 100 M. CrymeHme cerm AGTRAHHOTO M3Y-
YeHAs crposHAs mnacTa Ao 50-25 M NPOBOAMTCH B H8PYNCHHMX YVacTKaX.

CoeMxolf npeZycMarpxBaeTCH TAKXE COCTABAGHNE CBOZHHX HOPMOMBHMX
KOJIOHOK ZXsi BCOA MOWHOCTH niacra uepes 200-250 M RO IeciOro-pesse-
AOYHNM paspes&M. Kpoue T0ro yUacTEM p83BHTHA DA3DMBHHX Hapymemui
MOI'yT ZOKYMEGHTMDOBATECH NyTEM CIEOMHON SapACOBKM yuacTma COpTa MIN
Gynbzo3epHOd pDACUMCTEN paGoue# NEOMAZKH yCTYNA.

B cBA3M € TEM, UTO0 YrOoiL NAACHNHE NJACTOB YAWG NpPCBMNACT 30°,
KOIOKKK COCTABIRDTCH DO OOPOSZOBHM HpolaM, OTONpaOMUM H& IOpPN3OH~-
TANbHWX NJIOM3ZKAX YyUTYNOB MEXANRBKDOBAEHNM NyTeM C HOMOEBD LPeGo-
erdopuuxa. [lpaxep ZOKyMeHTanMu CTPOSENS NXACTa IPN ONPOCOBAMER HpO-~
BeXOH Ea DuC.47.

[pussasKy npoC N yY8CTKOB AOKYMEKTalidM, OCHIHO HPOBOAMMYD NNCTDY-
178



Japucobsa w124

zopusonm 163 nagem d nuxem M+30
wacwmab 1100

1Tuapma 1366 200a

R TN
y’f”’l””’,’,,"ﬂ" on Woun | N NTLIona | ro o nocuveckoe  onucanve

nod woromal npos npof (AC)

Yeoms  nonymoarnobend
2801 1 LY yopoweeo {fauecmﬁa

Apeurn epblt), CAaGOIl
106 1+ 2 17904 f?p%adggmf?f ;é' na. Zub?’)

, Yeons  nonymamobed
140 1 3 |3509)  ropowezo Kavecmbar

Yeone mamobeid | 30n6Hs1
C npocrosmu  yens nomy-
160 | 4 (4361 Ma‘r?'rwaza do yZOCM 4

) Veons nonymamoBul ¢ dlyms npocavima
120 ) 8 (2906 | anebiporuma Houroemeo Zom

070 mmr.:_{ 7 3 5334 y“”“%’h’é‘im%‘i“"&bﬁ;}ﬁ%y" cAabo

080 | 7 [7638|  Foidhess vattenmgled
Yeony mamobeil , 307 erdd
210 1 8 4130\ Onruskud « yenucmony caomyy

'
Yenucmens craney, memno-

240 | 3 5L cepsiti | 00HOpoTHbI

Yeons ponymamobuni nepe-
230 {10 16051 xodum 6 mormoeberd

Verucmud  cngney

16 {1 163718 memnocepoes ybema

Yeon bebempeneni caoucmend ¢
Kycoukamu "yers  nosywamebozo

447 17 13061 u Mﬂ'ﬁ'l@ﬁ@@(?

) Crabo yeauemuid  apiganrum

090 113 11078 mem?orepoeo ylema

Yeone mamobud ¢ peduusu npoctegyn
120 14 4896 noppmarioboro yoa3, Mouw 10 T5en

2eqfoe

Puc.47, CTpYKTypHas KOJNOHKA, COCTHBAAECMEH JIpH CHpOCOBAHNN HAKLOH=
HO3aneranuero naacTa Ha xapbepax noarpynnw [1-B, Zektac~
TY3CKHUA Kapbep.

7
LS



MEHTAIHbHO, MOXHO OCYNMECTBAATH OTHOCHTOHEBHO MADKMOHAGDPCEKNX TOUGK ¢
IOMOEBK KOMIACA H DPYNSTHM.

YepHOBHO 3aDUCOBKM KOIOHOK HO IpoGaM RAR COpraM, & TAKXE CHAON-
HWe 3apucOoBKM OfOpMIANTCA B UMCTOROM BUAC, HA XOTOPHE BHHOCRTOR
PESyAbTATH ONpEZENeHHA 30IBHOCTHM.

Teonorauecxas CheMEQ Ha XAphEPAX CO CHOXHHMH
TOPHO-TCONOTHYSCKNME YCHROBMSAMN.

TunuynuMu gas 9TOM TPYNNH ABAADTICA MecTopoxyeHma TOMYCHHCEOro,
Kexposckoro u llporonseBcko-KucexreBckoro paifoHoB Kysdacca, ycnoBms
9KCINyaTaluK KOTOPHX OCHOXHERH TEM, UTO pa3paloTXe NOXAEXuT He
OXVH, & CBATA MIACTOB, YaCTO MMEDmWX HeCONbUYD MOMHOCTEL W HAKJAOHHO®
WIM KpyTOE 3aleraHue.3HaYHTeNpREHe 3aTPYXHEHHA BO3HHKADT NDH BHEMKE
OA8CTOB MONNOCTEN A0 5 M. Mecropoxxenms 3Tolf rpynul c@opMEpoBakE B
TCOCHNKANHANGLHKX YCHOBMAX N OTANYANTCA NOBHEOCHHOR XpemocThp NODPOZ,
TpeCyrmuXx NpOABAPMTEXBHOrO puxicHER., Ha Tomycumexmx, Kezpomckos,
BagzarckoM, HoBocepreeBckoM M ADYTAX xaphbepsx Kysdacca cpezEece 3Ea—
4YeHNe Ko3(fummenra BCKpHEM cocraBaser 5-8 us/ronny, T.¢.3 2 1 Goxee
pas Coanme, ueM Ma Kaphepax APyriX rpynuo. Ha xaphepax NpuMeHSDTCH,
B OCHOBHOM, CIOXHME TPDAHCIODTHHE CHMCTEMH paspaCoTEM ¥ OAHOKOBMOBLO
3KCEABATODH THNA NpsAMasg XONATA M Zparigitu.

Bucora BexpumEMX yeTynos L0-I5 m Cozee M, ZOCHUEMX~-33ABHCHT 0T
MOULHOCTH YIONBHNX NNAcTOB ¥ H6 npeenmeer 10-I2 M,

XapaxrepHoit yeprolf METOZMKN I'eONOrUueCEKOd CHEMKN HA DACCMOTPEH-
HHX Kaphepax fABISGTCA Npe0o0rajsalue CHNORHOIO CHOCO0S AOKYMGHTAIINM
GoproB., OCOGEHNOCTM NDOBEAEHKH reONOrMYEcKOd CHEMKM ONDEASXRNTCH, B
OCHOBHOM, YCXOBMSMHR Bal6raHNs YTONbHEE NABCTOB N COOTBETCTBYNT TH~
naM, BHAEICHHEHNM B FODHO~I'eONOrNYecKod raaccEfuramuu (cu.radx.I8).

Tpynna [-A. T'eonoruveckas ChOMEA BEZETCH IYTeM COCTHBXGHEA HOD~
MAIBHHX CTPYKTYDHHX EONOHOE AN Kaxzod saxozaxs yepea I00 wm no dpom-
*y Gopra B Macurade 1:100. CnmomHyD ZOKYMEHTAURD CHEAYET OPOBOAKTH
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& yY8CTESX BHWBSTDMBAHNH, CMOHCHMH N W3MCHGHHS MOWLHOCTE YPOIBHOI'O
nnacra, 3 TAEXe NOpPOX MexZynaacrhi. Mexxynnacrse ¢ rake#f Tmarens-
HOCTHD AOKYMOCHTEPYOTCH B CEyIa¢ COIMEOHHHX YrOABLHHX NAACTOS © LG
YCTRHOBACHMA I'pPaANMI KORZMIMOHEEH# MOEHOCTN ZXS COBMECTHOH HJNE Celek
THEHOH BHOMEN TEENX NX&CTOB yras. Hampumep, MeXAynnacThe HAACTORB
JI ® Jia na xapsepax TowycEHCkoro peiioma usMepferca uepesd 10 M;
ABTanBHO® CTPOGHNE NASCTOB ZOKyMeRTRpyercs uepes 100 (200) u ®
macmrade 1:50. TowHOCTD 3aMepa yroabHHX nauex (mpocuoes) 0,01 m.

CseMEKa NOPOZ BCKDHHM NPOBOANTCH NYTEM COCTABIGHUT KOIOHOK B
Macurade (:200 (1:100) wepes 100 M HpN TOYHOCTH M3MEDEHHA MONMHOC—
i 0.1 M. Bonee TOYHNE H3MEPEHHS MOLEOCTH HEOOXOAMMO [DOBOIMTH [IPH
AOKYMOHTAINK HOPOA MEXAYNUACTHA, MOWLEOCTHD MOHee 3~5 M., CBOZHasA
HOPMANLHAS KONOMK@ MOXET? OMTH COCTABAEHA [0 BCOM YCTYNaM BCKPHIE
B Macmrade 1:100 (1:200) mo HampaBNGHEN OCHOBHHX HNOHNEPEYHHX pas—
pesos.

CpeMKy CMemAaHHHX YCTYNOE, OACAYST HPOBOXMTH NyTEM COCTOBIGHMN
conoxnoft SapMCOBKM. HCXOZR KB onuTA ZOKYMSETAUMM HE TOMYCHHCKEX
Kapsepax, ACTANBAOE R3YYORME CTDOSHMA, YCIOBRM 3aierasus OAacTOB
¥ BEMEeDH MOLHOCTH MOXHO NpPOBOAUTH, B cpexHeM, yepe3 20 M, puc.48.

TmarezpHOMY U3yueHMo (KpoMe OOUMX IeONOI'HYSCKUX HAKTOPOB) MOZA=
ZeXaT YUACTEM DA3BHTUSA MATMATHUGCKMX KEBEKUMA (AafKN, CMIIH X T.A)
B xoHTaxT¢ ¢ ZaMKAMM HSYUAGTCH DA3BMTNG 6CTOCTBOHHOrO KOKCA M pa3-
BNTKf DA3DHBHNX HapyueHE$#, CBASAHHMX C BHEXDEHMEM MArmi. JOKyMeH—-
TAINA 3THX YUSCTKOB HEOOXOZNMA AN DEmeHMA NPAKTUYECKEX BONDOCOB,
CBASEHHMX € YCTAHOBAECHMBM L6X6COOGPA3NOCTH M Cnocoda 0TPACOTHE
TAXNX YYACTHOB.

[IpRBASKY ZOKYMGHTMDYEMHX YYACTKOB MOXET OCYHNECTBIATH PEONOT
0T OZUXSHWEX BaXOODZMEMPOBAHHHX MAPKmeHALEpPCKUX M XapaKTEDHHX TOUEK
BSIEMONTOB TODHHX D&GOT, & TE&KXE HHCTDYMCHTANBHMM HyTEM NpU MApK-

ESHACPCRUX eBeMKAX.
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Puc,48. TpyMep Cn/IOWHON 3apUCOBKM CMEWaHHOro yCTyna Kapbepos
nogrpynnel lW-A, Kapbep TOMYCUHCKKUA >4 .



[IpuMepHuil 06%6M COKPANEHEOrO I'€ONOTNYECEOr0 ONMCAHMS KOAOHKM
NpUBEZOK H& puc.38.

OGpa3my oTONpanTCH AJA YJTOUHOMHE OGHEMHOTO N YACABHOIO BECOB
NOpOX M Aus NONOJNHCHNS 3TANOHHO# EKomnexkmuu. (OCHEeMHNE M yZeAbHuH
BEC. JPIf ONpeZeNABTCS NPH TOXHUYECKOM aHaiuse NpoC. )

YepHOBME NONEBHE KHMXEN Le/1eco00pasHO BaNONHEATH MBCHTaCHpPOBAE-
HMM. R300paxeHNEM XOKYMEHTNPYEMOTO YUACTEA C OMUCAHWEM I'e0ZOrRusCe
KHX 2JeMeHTOB, U3DCpAXeHEME KOTODMX 3aTpyANMTEnNbHO. Ha olparHOit
CTODOH® XECTA COCTABIACTCA CXEM& PACHONAXGHMA YIACTKA M XaMHHE O
6ro NpudA3Ke, a TAKKe XONONEMTCHHEHEG CBEXEHMA M U3MEDeHHNS, IpPOBO-
ZAuMie reozoroM (HanpuMep, SaMepH TPENMHOBATOCTH, XAaHBHE O KaTEro—
PME KDENnOCTH UIM AOCNBAGMOCTH NODOX, 3AMETKM O HEOUXOAMMOCTH Goxee
TIyGOKO# 3AUMCTKE B T.XA.)

YucroBne MaTepmalH OPODMAANTCH B BMAE anbOOMA KONOHOK B MacuTa
6e 1:L00 ans yroandoro naacra; 1:200 - ans mOpOZ BCKpHEM. CHAOUHMS
38pDUCOBEM BHYEpBUEBADNTCA B Macwrade 1:100 - [:500.

lloarpynng [-b. CheMKy Ha Kapbepax, noA0CHMX KezpoBcKoMy, uene-
€000pa3HO0 BECTH NYTEM EXEMECHAYHNX CNJAONHHX SaPXCOBOK 3IKCUABATODHHX
aadoes B Macmrase 1:100 ([:200 npx mpocToM crpoesuu). Ipu CHOXHOM
CTPOGEMM YYRCTKA SADHCOBKM BEZYTCA 2 pasa B MECHll.

OnucaEMe IOpPOX ¥ CTPYKTYPHHX 3IE€MEHTOB NpPOBO{UTCH B IOJHOM
O00TeME IOp¥ BNOXHOM CTPOGHMM YUBCTES.

Jleranm ©TpPOeHUS YrOZHHOTO NAACTA M3YYADTCHA NYTEl COCTABIEHUA
HODMANBLEHX KOIOHOK B Macmrade I:50. Toumocrs saumepon momsocru 0,01
(0,05) w.

TlpocTpaHCTBEHHOE NOAOXEHUE 380606B M OGHCBHMX "€ONOTKYECKUX
CTPYKTYDP ONDEACHASTCH NpyU MapKUeRKepCKOk CBHLMKe.

B anp6one YMCTOBHX MATSPHANOB Ha OZHO# CTOpORe IUCTa HEIEeCO00-
PasHO BHYEPUYUBATH 3a00MHHE 3ADUCOBKM, & HA Apyro# cTOpoHe — KONOH-

KM, ONUCAEME M T.ZA.
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lloarpynna I~B. I'c0XOrK4ccKas CHEMKA Xa Kaphepax, paspadaTuBan-
EMX Epyronaxavaue niacte (Bavarckxii, Hsmecepreemcxm#, KpasxoGpox-
SEN#), NPONSBOAMTCA NYTEM COCTABACNNSN CHAOKHMX SapHCOBOX 3a00€3 3
umacomrade L:100 m I:200. PaceTosimie MEXXy 8apMCOBKAME RO MOD6 OTpPR-
COTKN NX3CTa U0 NpuCTHDAMED OHpEZEAsieTCH NPONSBOACTBONNOf NOOGXe-
ZHMOCTED M CEXOXHOCTHED I'®0JOrNU6CKOrc crpoemus. Hampauep, nxacr I'e-
pexut Ha BavarcEeM xspiepe Na NapYROHEMX YUaGTKAX AOKYMORTNPOBAAGH
eXoAneBHO. [IpK NPOCTOX I'GONOrNUSCKOM CTDOCHNE DAacCTOSNXE MEXLY 38—
PHCOBKEMM XOXXHO ONTH He Goxee 100 m.

[pu3A3Ky ZOKYMENTMDYOMHX JYACTKOB MOXHO SCYHGCTBIENTS KAK GaNe-
GTOATONBNO, TAX N ¢ IDUBICUONNCM MApKNeHRzepos.

lpasep AoxyMexranuu 3adoes OpH paspadoTHe NAACTOS IO HPOCTRPE~
HUD OpUBGZCNM N& DHC.49, XOTODMM TaKXe NXADNGTPEpyercs dopua edopmxe
HES YucroBOd SapucoBku.

[px cyeNKe BCKPHENMX YCTYNOB, PaspaCaATHBAGCMMX I'MXPOMONNTODHMM
CHOCO0OM, R3yYCNEe NOpeX, CIAranmEX STH JCTYOH,BEX6TON IO IpOrpaM-
MO UBYUGNNA BMEMANIMX NOpoA, XsioxemHei » ra.ll. Joxyumeurauus mpe-
xs3oauTcA no cerw 50xi00 (¥00xI00) M M compomoxzaerca oneNxoff ne—
POA Ha I'RADBBIUYSCKYD PaSPYEAEMOCTH (HanpuMep, IO METOARKE, NBX0~
XeHEoO# 3 rzase V).

PesynsTaTi NPOBOZEMHHX 4BTODAMN HDEABADMTEABEMX NCCREZOBAHMY,
8 TaKXe ONHT I'60XOroB Kaphepos ZapT OCHOBAHNE CYNTATH OEPCROETHI-
HWM NPMMENOENEG METOZA IeosoruvecKodl $oTOAOKyMERTALNH.

§ 4. JcoBepmencTBOBAEEE T'GONOTMYCCROR AORyMEBTAanuE

I'nasomepine cnOCOON BEZONME XOKYMGNTAUWN fABEANTCA CYGHOXTHB-
NHMi B B3 BHAUMTCIBHOR CTENOHM BABMCAT OT HA&BHKA N KANUPUEALNN
reoxora. Kpowme Toro, npa aTOM cnocole AOKYMEHTALMN ACOCXOANMO Na-~
XOZUTHCA NONOCDPOACTBEHHO HOX OTKOCOM NAR H& Kpam Bepxuedi GpOBER
jycryna, 4YTo SBASCTER NADYHOHUOM NpaBul Ge3omacmecTi. HamGozmee pac—
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Puc.49, llpumep craomHodl 88DUCCBEM yoTyHa Kapwepa,

a3padaTHBaN~
;légggexpymﬂaﬁamxe naacTH, noxrpynna li-B, bauarckuil
apBED.
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OpOCTpaHeHHNA METOX ZOKYMEHTANUE NYTEM 38Mepa MOKHOCTM B OTACJBHLR
JASNGHEHX APYT OT XPYyra NYHKTaX M IA830MepHas 3apMCOBKA NDOMEXY—
TOUHHX MHTEPBANOB HE BCETZa yAOBAGTBOPANT S&NPOCAM BHCOKOMEXANN-
3HPOBAHHOTO IPOMBBOACTBH, 8 TAKXE TPEOOBANMAM M3yuUCHHH B3KOHOMEp—
HocTell reolOruyecKoro CTpoesdsi yroABHHX MecropoxzeHuit. losromy
BOIPOCH YCOBEPNCHCTBOBAHMA I'€ONOrUMYECKON ZOKYMEHTAUUN ABIADTCH
8KTYaAbHHMN .

JeTpanuTh OTMEUEHHNE HEAOCTATKM ZOKYMEHTSIMM MOXHO NYTEM HC-
NONBBOBAHUA AAALHOMEPHHX MHCTPYMEHTOB ¥ (OTOMETOZA, MNO3BOAADMMX
BECTH JOKYMGHTAUMY HAa HEKOTOPOM paccTosiisum 0T Gopra. C arolh measm
aBTOpaME OHEA M3yYeHa BOSMOXHOCTEH BEZGHUA IeOoNOTMYecKodf JoxyueHnTa-
UMM C NOMOLBD ZARBHOMEDHMX reOAe3UY6CKUX MHCTPYMEHTOB, YNpOLEHHO-
ro $OTOrpaMMEeTPUUECKDI'0 METOX8 M C UCNOAL30BAHMGM CHEUMANBHO
CKOHCTPYRPOBAKHOTO PUCOBAJABHOrO annapara. ONHTHNE PacOTH MPOBO-
JMIMCH TAKXS C LENbO ONpeAcAeHudsi BO3MOXHOCTH MHCTPYMGHTAIBHOrO
cHoco6a Ieo)iorKYecKoli ZOKYMECHTAJMM BHCOKMX GOproB (BHCOTOH Gonee
15-20 u).

NccnenoBanus npoBOZUIMCH HA YTONBHHX K8phepax, paspadaTHBap—
LMX MECTOpoXfieHMs pasauyioro tuna (Kamcke-Aumuckuii, Huenposckail,
Hpryrckuit, KysHenkuit dacceitnn).MecTopoxgerus OTAMUADTCA HO COCTA-~
By K CTPOCHUD YrOJbHMX NAACTOB M BMEWALIUX NOPOX, NO YCAOBUAM B&-
JnerasEks ¥ ooue#t cTpykrype . C rOpHO-TEXHUYSGCKOH TOUKM BPEHME HCw
CIEAyeMHE KapbepH X8pPAKTEDU3YDTCH DPA3HHMU CUCTEMAME DA3PACOTKM M
pasHOH TexHoJjorued OTpaGOTKR ycrynom. [o Maxpoexonudeckod m goro-
TrpaguyecKoll BHPaSMUTEABHOCTM M YCHOBHAM OCHAXGHHOCTM B yCTYNax usy-
YEHHHE NOPOAN ABAANTCA HauCONE€e THUNMYHHMM ZAR YrOABHHX MECTOpPOX-
Aenuil, paspaaTHBIeMMX OTKPHTHM CROCOGOM.

TeOAOTMYSCKUMK NPEAROCHNKAMM NpUMEHEHUA YKA3BHHHX CNOCOGOB
YCObEpHEHCTBOBAHMA TEeONOTrdYECKOf ZOKYMEHTAUMK SABIAETCH BU3YalAbHOE
P&3A6NCHME DASAMUHHX NOPOA M Nayex YronbHOro niuacra. Taxue ycuno~
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BES UMEDTCA HA MHOTMX MECTODOXAOHASX: ANIDENCKOM, YepeMXOBCHOM,
BorocaosckoM, BoauaHOKOM, TOMYCUCHCKOM ¥ Zp. [IpoBexennas o0pasoT—
KA MATODHaNOB HCCHCZOBaHUM yKasnBaeT HA BOSMOXHOCTH IpUMEHOHMS
MECTDPYMENTANBHHX METOAOB AOKYMOHTALNM GOPTOB, & TAKXE Ha yayume-
HUG KaYeCTBA H OCBEKTRBHOCTH T'eONOTNYOCHKMX MATEDHANOB.

Teoxoruueckas ZoxyuexTanuf ¢ nouomspn "Temeroma®.

B OCKOBe IeONOruiecKoldl AOKYyMGHTAINM C MCHONH30RAHMEM XalbHO~
MOpa ACXKET NOAApHWHA cnocel rpafuuecKoro NOGTPOSEMR paspese. Gop-
T& N CTPYKTYPN NXACTA NO XAEHMM MSMEDOENR YrXOB HaKNOHA H PaCCTOS
muil Ro HameyaeMMX TOYCK B KDPOBAEG M NOAOWBE nponiacrxos. HauGonee
MOAXOXAMMMN XJf DTHX UeNel WHCTDYMEHTAMH ABAADTCA XAALHOMEDH XBOH-
HOIQ M3OCpaxeHus C G33MCOM IpM MECTpYMOHTe: “zexeron® llelica (ro-
norpajuueckuil gaxpHoMep), CasucHO-pexyxumoxsuit raxeomerp (BPT-006)
Oru NpuGOPH HPOCTM B OCDPANMEHEN 4 3 CHArONpPMATHHX YCAGBUAX BHSUPO—
BaHEA ofecmeuMBANT EWCOKYD TouHoerh (A0 0,5% xma paccroamua 70 u).

Teneron, oCmumii BuZ KOoTOpOre uM3oOpaxed Ha puc.50, MCOOAB3YyEeTCH
Kax Ha NTaTEBE, TAaK U C OOMONBD PYEOATEM (5) (Bec mpmdopa ¢ pyxo-
arko#f -~ 1,0 xr)., HEcTpymeHr, yCTaHOBAGHMHI HANDOTUR HAMOYEHHOIQ
CoueHHA GOpTa, rOPUSQETHPYETCHA MO ypoBEAM (4). [epex Bu3MpOBaHUEM
NOBOPOTOM OKyAATOpa (3) ycTaHABIMBAEGTCH DE3KOCTH pASAENMTENBMOM
TODM3OHTANBHOA EMHMM, BAXMMOX B Mnojie 3peHMs TPYOH. IIpm HeGoxbmoM
PACCTOAHNM HA PE3KOCTH HABOZAT TOABKO HA BH3MDYeMOe M300paxeHue
Koporruit Bepemxanbaulf ETDEX B DOXe SpeHMA AONXEH COBNAAATH C M300
paxeHMeM O6BOKTa HABOXRK (4YeTKoi TpeuuHO#, rpaHbp GIOKa OTACABHOC
tx). locze rpyGolil HaBoZKX HA NpezMeT NO OPHUENY M HA PESROCTH, N6
POMCHOHMEM NOABEXNOM MOHTANpu3Mu (1) AOGMBANTCH COBMONEHRA pa3-
ABOEGMHOT'0 N0 r'OPM3ONTAXM WBOOpaxeEMH 00HEKTa HEBOAKM. COBMENCHNSA
xsolpaxenme XOCABADTCA HPH NONEPeMEHHOM XBMKEHHM IEHTANPH3MH TO

HaneB0,T0 HampaBo.CpexHee 3HAYEHME M3MEPAEMOTO DACCTOSHHA GepeTcs
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48 2-x OTCUET®B NO OasucHOH pefixe (B).

Jron HaEIONA ONPEZeAA6TCR NO BeprEKaibHOMy Kpyry (7), Tou~
HOCTH KOTOpPOr0 1° (racaEna, DpUEpenACNNAad K UNOTPYMERTY AaeT Ie-
pecuer maxnoea 3 §).

[lpu ropusOETANBHO R NOJOre BAZETADEMX NIACTAX, KOIZA 3 XAaYeCT-
36 003eKra (TOUXE) MEBOZMW MCHONBSYeTCH KPOBAA K NOYEA INACTA,
KNCTDYMeHT HeoOxoxuMo nosepeyrs ma 90°, (puc.50, 6).

KoHcTpyknus TeXeTona HO3BONAST HONOCCPBACTBONXO MSMEDATH MOR-
HOCTH HponnacTkoB 20 60 cu.

Jus usMepeHHf MONHOCTE HDONIACTEOB A0 30 oM enTEuccxui xXamm
(2) BuBUEYMBABTCA. SHAUOHNE MOMNOCTM PaBHO  NEPEMOESENI0 HOH=
TANpHASMH, KOIZa PasABOCHHOS U300DAXGHHE Nxacra CyZoT TAKEM, 470
HAOCKOCTH KDOBIM M NOYBM COBMESTNTCH. Orcuer nmo CasucHol pefixe 3
MM OoTBevYaeT M3MepseMol MOmHOCTM.

Jins usMepeHEss MOmHOCTA nponaacrko® or 30 zo 60 cM nocrynapr
caeZyviEuM o0pasoM. Orxozsar Or 0OpPTAa HA DRCCTOSHME, HpUMEpHO, 30 M
(80 He Gozee 30 ). Ilps nepBOM MONOXEHMM KIMH@ (CTpeAKa H& onpa-
BE KIMEA FanpaBleHa B CTODOHY GasucHofl peitkM) mocne COBMGHEHUA
Pa3BOGHHOTO HBOGDAXCHUA njacra Oepercd OTCYeT NO Ga3McHOHA pefike,
[lepecraBwB KauH HA 1800, HaBOXAT HA MAACT ¥, COBMECTHB KDOBJD R
N0YBY PasABOCHHOT® MBO0Opaxemus nuaacra, Oepyr BropoR orcuer. Cym-
M2 ABYX OTCUETOB B ABNCHUAX EKaNM CasEoNof pelixkE paBHa MOMHCCTM
nponsacTka (OpK W3MEDEHAM TAKON MORHOCTH BEPTHEANBLHO 3ajerapmmx
KpyTonaxanmux NponjfacTKOB WHCTPYMEHT XOJEeR 38HWMATH OCHUHOE NONO=-
xenne (pHc.50, &).

OnnreMe paGorH mo mpeMeHeHuno "Tezerona™ AIA reonorsvecKoff zo-
KYMGHTAUME NPOBOAMIMCE HE CeMeNOBCKO-I'ONOBKOBCKOM KADbHEPO KOMOU~
HaTA "ANGKCAHADEAVIONL". I'ODHO-TE0NOrMYECKEEe JCIOBMS Na Eaphepe
OPOCTH®: NOYTH IOPH3OHTANLNO 38AEIANINYS NAGCTH, KOCTSTOYHO UETKHU®
EOHTE8KTH MEXAY yrzaeM M npociofkaMu nopof. B cBA3KM C orpadorkolt
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Pnuc.50. O6umin Bua "'TeneioHa'™: a - CO _WTATMBOM; 6 - C PYKOSITKOWA.
I - nogBwxHas neHTanpm3|v|a 2 - OMTUYECKMiA KWMH, 3 - OKy-
nap, 4 - ypoBHuM, 5 - pykosiTka, 6 - 6a3vcHas peiika,
7 - BepTiKa/IbHbI/ prr
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MHOrOUEDPIAKOBHMN ¥ DPOTODHLMM SKCKABATODaMM HOBEDXNOCTH YCTYHOB
AOBOABHO POBMAs. B TaKMX yCIOBMAX A& yuacTKe aaudod 350 m no mpo-
¢unam yepes 50-m I0 M OpmGOpPOM W3MEDPANMCH MOMMOCTHE NPONJACTKOR,
Onpezenen¥e MOLHOCTM BEJOCH MO NOCTPOCHBMM rpajuuecKs NpPoJHIASM.
Manomomnue nponnacTikk (X0 60 cCu) MSMEDAIMGH TAKXEe HEHOCDEACTROMMO
MHCTDPYMEHTum, LEDEA M3MODPEHUEM MOWHOCTE COCTEBIAUTCH CXCMATHYEC-
Kne KOJNOMKM (paspeau) Gopra B HAMEUEHHAMX YUaCTKaX. Ha 3TuX Komou-
KaX YCJOBHWMM BHAKAMK HANOCATCA JJCMS8HTH CTDOGHMS NAACTE M OTMB-
YawTCA TOYKM HaBOZKW, [Jo HyMepaluu TOY6X BABOAKM BEAYTCA 3&OMCA
3b6MEpACMNHX DACCTOAHME M yruoB, llocTpoeHue Npoduia ¥ reoNOruuecKe-
ro paspesa Gopra (puc.5I) BenOCh NONAPHMM CHOCOGOM MO K3MEPOHHHM
"TeneronoM™ yraaM HaKjiOHA ¥ DPACCTOAHMAM JO BHODAHNMX TOYSK HaBOX
KiK. Bce aTH zadHNe M MAKDOCKONHYCCEAA AMAUHOCTEKA HOPOX MCNOALIY—
DTCA NpU BHUGDUUBANMM TeGJIOTHYECKOA BE&PECOBKM XOKYMEHTUPYEMOTO
yyacrka Gopra (puc.52).

B xauecT»e KOHTpOAS enpeiememuit MomsocTs ¢ noxompw "Temerona®
N0 TeM Xe NpOPEIAM HPOBOZMIMCEH PYNGTOYHHE 38Mepk. CoBnazexue
8HAYEHAR MOMHOCTH, NOAYYPHHMX DE3NMYHMMM CHOCOOAME, YZAOBIETBODU-
renpHoe (cM.pec.51 u racn.22).

s puc.52 BMAHO, YTO ZBE 33PHCOBEM I'€0JOTMYECKOr® CTpoe-
HUS y44CTK3, NOCTPOCHENE NO XAHMHM, KOHTDPONBHHX 3@pPUCOBOK M C
nowompn "Tenerona™, INOYTK MOAHOCTHD COBNAASKT.

Takse Xe 3HBYEHHA OTKIOHBHHA B M3MepeHHsiXx MomHocrell "Tenero-
ooM" ® KORTDONBHHM CIOCOGOM MOLYYEGHW NPM OnHTHON ZOXyMEHTamMu

ia ToMmycuucxux Kappepax Kyalacca (racn.22).
Taoanna 22,

Jenosun 3aneradus naacrox. " exaonemus or komr-
Palton. Cmocoom samepa  1o;youy sauepos, %%
l'ops#8ouranpios, noaoroe ["Teneronon™ 10,7 - 4,8
(lueuppdscc, Kyacdacc) [PRGOBALBELM npnﬁopoﬁ 18,6 - 11,8
PoTONETOIOM . 9,3_=_5,8
. PUCOBAALERM 1DKGOPO 13,8 - 10,7
Kpyroe (Kysdacc) DoTeueTOLOM 8,1 - 5.5
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Puc.51. llpoguns u reonoruyecroe crpoenue Gopra CemeHoBCKO-I'0NOB~
KOBCHOI'O Kapbepa Ha nukerax 27 ¥ 25, (CmpaBa Homepa TO-
YeK HABOAKK; CleBa — MOWHOCTH III&CTOB, NONYYSHHHE ¢ N0-
Mousn "Tenerona” u 3aMepos pyneTKOH).
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SAPHCODKH BOPTA BEPXHEFO YrOAbHOTO YETYNA,
NPOUIBE AEHHBIE PASAUUNBIMY CNOCOBAMY

02488 %0n
e

3apucoskA, COCTABAERHAR TEDASTOM MAPHERA

XonTEOABRAR BAPNIOBKA ®23 ™22

Puc.52. ComocTaBieH#e TEONOTHYECKUX B8PHCOBOK, COCTABIEHHHX TeO=
JIOTOM K8pbepa, Npd KOHTPONBHOM ZOKYMEHTAUME M DA3AHUHH™
MM KHCTPYMEHTEJIBHWMH CNOCOGaNH. CeMeHOBCKO~[0N0OBHOBCKHE
Kapbep.



HezocraTKd AOKYMEHTAUMM B ONMCAHHHX YCIOBMAX C MCNONB3OBaHUEM
JanbHOMEp& ABHHOI'O TUN@ CBA3AHM C NIOXHME YCIOBMAMM BU3KPOBEHKR,
KOCBEHHHM CNOCOOOM OnpefelIeHMs MOWHOCTH B KaMepaNbHMX YCJIOBUAX M
KOHCTPYKTMBHEMK HEZOCTATRAMA WHCTpyMeHTa (KOpOTKAd GasucHad pefl-
K& H Xp.). C 0EABD BO3MOXHOTO yCOBEPWEHCTBOBAHUA MCIONE30BAHUA
reoxe3yyecKux MHCTPYMEHTOB IIpH r'eO0JOrHYECROR XOKyMeHTAUUM HeJOoC—
TynHux Gopros Bo BHUMH paspadaruBaercs CTepeoCcKONMueCKXHE XaApHO-
Mep Oe3peeyyoro THnNa, NMPeXHA3HAUEHHHW XAA A3MEDEHHA MOmHOCTEH
B OTKOCAX YCTYNOB.

Teonoryuecras ZOKYMEHTANUA C NOMOWLBD
PRCOBaJNBHOI'C NpUbopa

Pucomansuuil npuGop, CKOHCTpyupoBanHu# 3adpoaunum A.C. u AcTBa-
unarypossM E.J., npexacraBiaser us ceCl Kamepy, NOZOOHYD {oTorpaduuec
xo#t (puc.53), TomBKO U3OOpaMeHMS NpeAMETa He Jororpadupyercs, &
sapuconusaercs, Mcnonpayemuir oGnexTuB P-29 fBIfETCA MKPOKOYTOIbHHM
(moxe spenms 120°), gokycsoe paccrosume 70 M. [puGOp ¢ NOMONB0
TE0ONUTHOTO TPErepa YCTAHABIKESETCA H@ WTATHB ¥ TOPABOHTUDYETCH
N0 KpyroBOMy YPOBHW. 3aiiHAIA CTEHKA KaMepH 3acreknaeHa (4) u Mueer
NPUKUMHYD KDHGKY C OKHOM Anf Kazpa (l). Kpumwok K crexny npuxumaer-
cd KaibKa (2), HA KOTOpYD NPOEKTUPYETCH M300paXeHHE ZOKYMEHTUDYE-
MOro0 yuaeTka. YTOOR BOCTHR 3apUCOBKY NPOTAXEHHOTO yY4CTKA, UMENTCH
cnenuaibine CapaGaEH ANfA nepeMoTRM JeHTH (3). Ha keapke, urpaouei
POIb MRTOBOTO CTEKNa, (OKYCHPOBKOM XOGHBANTCA PE3KOI'0 K300paXEeHMsN
nopox. 3ro usoOpaxkeHHe 3BKPENJAAECTCA KBPAHZAWOM € HCHONL3IOBAHUEM
YCHOBHHX SH8KOB.

leprepulinne no ropusoHTand YacTu dKpaHa (mo 2-3 cM ¢ KaxzAo#
CTOPOHW) HE MCNONB3YWTCR AAA 38PUCOBKM BO M30EXAHUE 3HAUMTEJHHHX
UCKaxeHuit.

Bau3xo K rpasuue XaJOKyMEHTHPOBAHHOI'O y4acTK8 60pTa BRAEAALT

Xopomo 3amMeTHNi NpeXMeT, TEO0JOTHYECKMH 2JEMEeHT Mian CHEeUMalbHO BHC—
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Puc.53. OGuuii BWA [MCOBAJHHOrO npudopa: a)-BMA ClepesH;
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0 = BUR C3aiM.

L - npuEMMHAA DAMKa C KaApOBHM OKHOM, 2 — KallbKé,
3 ~ pAHTH G3pa0aHOB ANA HAMOTKM Kalbku, 4 - 384~
HAA CTeHKa npuldopa.



TABIEHEYD pelixy M oTMEdYaDT ero Ha B&pHCOBKE. ITy OTMETKY MCIONB~
3YDT NOTOM ZNs COBMEGHEHMA C cOceiHell 3apucoBKof, NMOIYYSHHOH Ha che
Ayone#t rouxe cronmHus. Taxum oCpazoM, NOAYyUeHHaRA CHOAONHAA 3a8pHCOBKE
SIBAAGTCA NEepPBUYHHM I'60JOTMUECKAM JOKYMEHTOM, OTDAXAUUAM IeCJOTuYec
KO8 CTpPOGRME YUAaCTKOB B ONPEACIEHHOM MacuTale,

Ins ZOKyMeHTANNM DPUCOBAIbHMM AOAPATOM B ONDEHAENCHHOM MACHTa®
MOXHO MCHONB30BATD BEAWYKHY B300paxeHMs pelixu, BHCTaBaeHHOX y Oop~
T8, & TEKXEe COOTHOMEHUE DECCTOHHMS OT MHCTpPYMEHTA X0 Oopra ¢ {Oxye
HHM pactrosHueM o0nexTuBa. Macurad 1:100 monyuaercss npu OTCTOAHME
nHcrpyMesra 7 M; 1:200 - 14 M ¥ 1.7,

Ipu zoKyueRTAUMM B YCHOBUAX XOpoueil OCBEWEHHOCTH OODPTa M MaK-
POCKONHMYECKOTO Das3nMuuf YTIA 4 NOpoZ yAaeTCA 3aAOKYMEHTUPOBATH Npe
NNacTK# MOWHOCTBN B HECKONBXO CM. JIfi ZOKYMEHTAUMM TDYAHO pasiuuM-
MHX IOpOZ TpelyeTcsi AONONHMTEIBHOE MX BU3YalibHOE yTOUHEHME, & HA
AOCTYOHMX YY8CTHAX M CHEUM8NLHOE MapKMPOB&HEE KOHTAKTOB,

Ha puc.52 ¥ 54 u300GpaxeHH B8 YUaCTKa, 38K0KYMEHTHMPOBAHEHE C
HOMOWBY PUCOBANBHOI'G NPHGOpPE B PA3HWX MACHWTACG8X. JeTanbHOCTH Ta~
KO# 3apMCOBKM HE YCTYN3E€T BU3YANBHEM CIHOCO0AM, @ N0 OGBERTUBHOCTH
NPEBOCXOAMT KX, ¥ MPEUNYWEecTBa OCOCEHHO BAMETHH, SCIM CDABHHBATE
ZaHHNE 33DUCOBEM C 38PHCOBKAMM TEKyulell HOKyMeHTauuu, BHIOJHEHHOH
reonorod kaprepa (puc.52).

BorrpocH oneHK: TOYROCTM A8HHOTO METOZA PEHAENCEH CONOCTABICHE-
€M DPeaylbTaToB OHpejieICHAS MOWHOCTE NPUMOOPOM C HENOCPEZACTBEHHHMU
3aMepaME pyxertkofi. (cM.Taln.22). llpy AORyMEHTAUMW B Macwrace
1:200 or# pacxexzeHusi Golee SHAUMTENHHH. [lpM NOBMEEHMX HBENKA M
YJAYUNEHHE yCNOBMH 38DMCOBKE HA Npu6OpEe TOYHOCTD AOKyMEHTAUMHM HOJA-
KHa NOBHCHTHCH.

Hexocrarkamu MeT07a SIBIAETCH BABMCHMOCTE BO3MOXHOCTH AOKYMEH-
TAU4M DHCOBENBHMM NPMOOPOM OT OCBEWEHHOCTM OODT8 M Manad CEeTocH-

18 0CBeKTHBa. HezooraTKoM npuGopa SBAAETCA HEYHOOCTBO OUBOZKM U330~

195



Pnc.54. 3apucoska 6opTa ¢ nomouwbil pucosanbHoro npubopa.
BauyaTekuit kapbep.



OpaxeHus HA BEPTUKANBLHOK CTEHKe M NEpeBepHYTOE M300paxeHUE OCHEKTA.

Teonoruveckas GoTOHOKYMEHTAUMS

OzeuM 3 CHOCOGOB YCOBEPLEHCTBOBAHUS IEONOTMUECKON ZOKyMEHTaIMM
GOpTOB ABAAETCH WCNOAB30BaHME (OTOrPAMMETPUYECKDro crnocoba, ISTOT
cnoeod paspaGoTa B0 BHMMA axs mozseMmHuX ycnoBu# (ZoKyMEeHTaLus B
Mmacurabe I:[00 - 1:50) ¥ ans OTKPETHX pador (macmraé [:2000 u Mmendb~
ve). CM."MeTOZWuECKU® YKaSaHMA 10 HA3EMHOK CTEDPEOHOTOrpEMMETpUIEC—
Kol cpeMxe kaprepos", Yrierexuszar, 1957 r. A KpynHoMacmrTacHOR
ZOKYMGHTALMM IeONOTKYECKOro CTPOCHHA GOPTOB KAphepoP ZOCTATOUHO MC+
N0XB30BaTh ynpouecHEu# gororpaMmmeTpuueckuit cnocol, xoTopHit TpeGyer
CRelUUansHol MoneRol ¥ KamepanbHOM annapaTypH, & TEKX® CJIOXKHMX Ipue-
MOB N0 00paCOTKEe CEMMKOB, HX KOODIMEWDOBAHKD ¥ T.ZR.

Teonoruusckad $oTOROKyMEHTALKMS OPOBOAKXTCA C UCHONBIOBAHMEM o=
T08Nnaparos Tema "¢3[" um "3euur", [lapannenbHocTh ANOCKOCTO# Gopra k
IJGHKYM OLEHABAETCA BMBYaNbHO WM Mo 3¥ pefixam, BHGTABNAeMBM Ha paB-
HOM DBCCTOSIHMM ADYT' OT Apyra B UEHTPE K N0 KpasaM OTOrpadupyeMoro
JYaCTKa. B K8p0oBOM OKHE BMZOMCKATENA OHHM JOLXHN 3aHMMATL TaKOe Xe
nonoxeuue, llepexpuTue CHUMKOB ARONXHO COCTaBIATH OKOXO 25%.

Czeuxa nopomoautTcA "c pyk"™ u co mwraruBa, Ceifuac aBTOpauM pasapa-
CaTHBaeTCH METOZ CHEMKH CO HTAHTH, YTO HO3BOJAGT NONYUATH CHUMKK
C OAMHAKOBHM MACHTAaOOM U300paxeHus BepxHed M HUEHeH YACTM HAKAOH~
HOTO GOpTa.

[py ompezenesuu 3KCNO3ULMM (63 IKCHOHOMETDA AJA CHEMKM YTONBHO-
TO ycryna HEOOXOAMMO YBEIMYMBATH NPOZOJAXUTENBHOCTH BHAGDEKM. Jnd
NEKBUZALMA OIMKOB OT ON6CTAUMX pasHOCTed yraell ucnousaypwrcs noas—
puSAIMONHNG (UABTDH. [IpABUABHOCTD MONOXEHMA QUIBTPa Ha OGBEKTUBE
KOHTDPOARDYETCA HAGROAGHUBM B 3ePKANLHOM BMAOMCKATEN® HauGOXbWETO
"goracaMus" GNMKOB NpPM NOBOpPOTE QUIBTPA.

Jlnf nOBHUERAR BO3MORHOCTEH KaMEpAJbHOTO ZCMUPPUPOBAHMA LEne-
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CO00p83HO NpH CHEMKE ZeXaTh KPATKME NOACHEHWA M CXEeMaTUYeCKHe 3apK-
COBKH I'€0JOIMYECKOr¢ CTpoeHMsA. Kpome Toro HeoOXozumo usGerars Ko-
COr0 OCBeLEHHA COpT8, NPABOZALEr0 K 33TCMHEHEW OTHENBHHX YYACTKOB
W MCKAaXEHMK LBeTONEpEXavdd [10DOX.

MacuratupoBanne CHEMKOB NPOU3BOIUTCHA NpPH NevaTV N0 n300paKeHUD
peuKH.

[poBeseHHNMU MCCIEZOBAHMAKY YCTBHOBIEHO, 4TO MCKEMEHMS HA Kpaw
CHUMKA M3-BAa HEPOBHMOCTM HOBEDXHOCTH OTKOC&, Banpumep, pasHod O,I-
0,2 u, cocrasaspr B cpezseM 0,2 M. [103TOMY Npu COCNOACHUM OTMEHYOH=
HWX YCNOBMH CBHEMKM, LEHTpalAbH&A YaCTh CHMMKA Ha naowazx SO0-75%, me
TOYHOCTM HE YCTYNaeT 3apuCOBKE, NONYYCHHOM OOWUHHM NyTeM, a N0 00%F
OKTKBHOCTH U AETANBHOCTH NPEBOCXOAUT €€.

OrnevararHue B TpPeOYEMOM MacwTa0e CHUMKY MOETHPYOTCH B CIIOH-
Hoe (oTou3oOpaxeHue yyactka Gopra. llpu MOHTAXe COCEAHME CHHMKM 00~
pes3apIcA C Kpasg Ha 25% ¥ C YYeTOM COBIaZeHWA KOHTYPOB 06pe3anTcs M
CKIeuBanTCR. KavecTso Zeun@pupoBaHMA NORYYOHHOI'O (OTOMOHTAXZ 3IaBU-~
CHT OT 3HAHKA Ie0JOI'MUECKOTO CTPOEHHA YYacTKa.

Jeuundpupopanre HOTOCHUMKOB OCHOBAHO Ha LEETE, TOHAJBHOCTH M
faxType u300pSKEHUA, KOTOPWE OUPEREUADTCA MEKPOAMEHOCTHYECKKMMH
APU3HaKeMKH N0POA. llewudpupoBaHup CNOCOGCTBYNT DTANOHHHE (HOTOCHUMKM
NOPOA ¥ yIAf, OTMCYEHHHNE CxeMN M JONONHUTEJBHHE 3alMCH, & TaKXE
3H8HWE CTPOEHNA ¥ HABHK JUATHOCTHKM INOpOA, CAATapUUX MECTODCEREHHUS

[lpumepn reomornyeckosd GOTOAOKYMEHTELUMYU K DE3YNHTATOB Aemudpu-
POBaHMA NpHBeREeHW HA pUC.D52. M3 OTuX pUCYHKOB BUIHO, YTO B A8HHHNX
JCIOBMAX HaKOOJNee NOJIHAA KapruHa IeONOTMUECKOTO CTpPOeHMf NOoNydYeHa
HIYTEM PECNOTNYECKOH (OTOROKYMEHTALMM ,

HezocTaTKu 3TOr0 METOA4 ONpENENADTCA TeM, YTO OH HAMGosee -
QEeKTHBEH TOJBKO B YCJOBMAX AOCTATOYHOTU MAKPOCKONMYECKOr(e pa3lMuuf
nopox 4 yras. Ho npu Hanuuuu onpezelieHHOr0 HS8BHKE ZeWMQpPUpOBaMUA,
3H3HUA TePNOIK MECTOPOXAEHWMA, 8 TAKXE NpPU MCROADB3OBEHMHM NGAEBOrO
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cnoco6a zewundpupOoBaHUA BO3MOXHOCTM (OTOTrpAMETPUUECKOTO METOZA Mo-
KyMEHTANMY H8 YTONBHNX MECTODOEAEHMAX DaCLMPADTCH.

3 uBJOXEHHOI'0 MOXHO CHENSTE BHBOJX,YTO H& OOJbWON rpymnne yroap-
ENX MGCTOPOXIEHME, pacpaGaTHEACMHX OTKPHTHM CIOCOGOM, MOXHO yclem-
BO BHGADATH MHCTPYMEHTAJBHHE METOAN ROKyMEeHTalMu OOpTOB, 49TO 3Ha=
YUTENPKO NOBWCUT KAYECTHO YW OCBEKTUBHOCTEL I'6UNOTHMYECKHMX MBTEDUAINIOB
4 GyAeT COOTBETCTBOBATDH BHCOKOMPORSBOAUTENLHOMY IPOM3BOACTBY Ha

Kapbepax, & Takke YIAYUNEHWD GE80NACHOCTH TPYZa TeoNora.

§ 5. TeosorMUeCKan ZOKYMEHTAUMA CKBAXKKH

CrksaxuHn, CypHMH® B lNpeZelNax KepbODHOro NONf, PA3ZEJANTCA HE
pasBejoUHHE M TEXHUYECKHE.

OcHOBHOM 0GBEM TEXHHWUECKOIs CyPeHWA CBA3AH C BCHCHMEM OCYIMw
TeNbHHX U OYypO-B3pHBHHX padoT. MeTOZMKE reOnOrAUEeCKOro U3YYEHMs
TEXHNYECKMX CKBBEMH S8BMCHT OT TOXHONOIMM MX NPOXOZKY.YIAaDHO-KAHAB-
Hoe Oypesne, Xak HauGONee DACHPOCTPAHEHHHE BUJ NPOXOAKY CKBAXHHH,
MANO IPUTOZHO ANA M3YUYSHUS I'EONOTHYSCKHX OCOGEHHOCTER cTpeeHus
yyacrra, [IpuMeXsemoe H8 NPOCTHX MECTOPOREEHWAX CO CAAOHMA [10pORa«~
Wi BpamartenpHoe CE&CKEPHOBOE (ypenne MOXeT OHTH MCNONR30BAHO XA
U3YYeHMA EAueCTBA yras no mredy (cwm.rn. ), a npm orpaHmyeHHOH
KANHE pelficd - AR YTOYHEHKS NONOXEHHA KOHTAKTOB.

CHBakuHE KONOHKOBOIO Oypenus ABIANTCHA OCHOBHRM BHJOM 3KCHAya~
TAYMOHHOM DABBEAKR M JODPABBEIKM.

JopasBeara HPOBOMMTCA C LEALD YTOYHEHMA IPHiMi] KaphEDHOTO NOXNA
# pacuMpeHMd 3a1acOB, & TaKXe JAF YTOYHEHHA Ie0NOIMYecKOrs CTpoe-
Hf Ha NN0XO Da3BEJaHHWX YyUaCTKAX CO CAOXHEM PEONOIAYECKUM CTDOE-
HneM, JopasBeira BEJETCA B MECTEX 3QNOKEHUH CTBONOB IMEPONAXT U
[pY NPOXOAKE KENWTANLHHMX Tpanuel.

JKCHAYBTAUMONHOE Pa3BeZouH#0@ CYypeHHe B 3HAUMTENHHOU MEeje cBA3a~

HO C pelicH4EM TCKYHHMX 3axay IKCnAyaramuu: I) C YTOUHECHUEOM Teoaoru-
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YeCKuX nokalarenefl (MONHOCTM M CTPOGMMA NNACTA, 30ABHOCTH YTAA M
T.,%.) HA TEKymaR nAanUpyeMuit nepuox; 2) xns ONpeXENCHAA NOTEPs;
3) AEus ONpeleNeHMsi KauecTBa, MOWHOCTE X yCloBWi 3ajerakus OnscTa
B npejeliaX IOTOBHX K BHWEMKE 3anacoB, C LeXb [JaHKPOBAHUA OOBEMA
¥ Ka4YeCcTHEA HOOWBAEMOrO YIifi.

JloxymMeHTaUMA KOJOHKOBNX CKBEXUH

Bce BuAN DasSBEZOYHOrO OYypeHKHs, NPOBOZUMiME HA KapbepHOM no-
e, OCYWECTBISOTCA JAWCO NOA HENQCPEACTBEHHHM DYKOBOZCTBOM I'€0N0=-
ra Kapbepa, WM Npu 6ro KoHTpone. I'eonor kaphepa COCTABIAGT Npo-
@KT Ha TeoATO0-pa3Bexoynce OypeHue. B NpoeKTe M3NAranTCa Crexyp—
mEe BONPOCH: OCOCHOBHBBGTCH HEOOXOAMMNCTH OypPeHHf; LEelu DasBEAKM;
MecTa 3aNOXEHUA CKBAXMN; OCBEM OypeMHsA; TeXHOXOrHs OypeHmsa; Tex—
HMKO-9KOHOMMYBCKME 3aTPaTH; OXMAAGMHH DE3yNbTaT C TOUKM BpPCHKA
JTOUHEHUH 3&NACOB, TPaHHEL M I'e0IOrWUECKOT0 CTPOCHUA,

Ha xazzyo ckBaxuHy COCTAaBIfgeYCA NACNOpT, KOTOpWHK COCTOHT U8
APEANONaracMoro reoJOrM4ecKoro paspesa NO CKBaXWHE; M3 KOHCTPYK-
UMK CKBAXuHH (ZuaMerp CYpeHUA, TIYCMHA OGCBAKK U T.ZX.); yKasanuht
IO TEXHONOPMWM OypeHus: CKOpoCcTH OypeHHs, LNMHW pelica, pacxony
NPOMHBOYHOK ZMAKOCTH ¥ T.X. llepex HauasoM GypeHUR 5TOT OACHOPT
BHEaercAa CypOBOMY MacTepy, & TAKXe COCTABJIAGYCA AXT O BAKIAXKe
CKBAXHHH .

PeaynsraT 0TMEYANTCH B 2~X NOPBUUHHX ZOKYMEHTAX: B GypPOBOM
M B TeO0NOTHYSCKOM XxypHane. Ilpu BeACHMM OTKaU€K I'UZPOIeoOoruuec—
KM€ XaHEME S8HOCATCA B ClNeLMansHudl xypHan auGe B reoJiorsdeckuit.

B OypoBoM xypHane, KOTODHH BezeTcA CYpOBHM MAacTEpOM, OTMEvYa~
DTCA BONMPOCH TEXHMKM ¥ TEXHONOTMKM BypeHMA: 1) KpenleHMR® CKBAXUHM;
2) oGOpyAOBAaHMA CKBAaXUHH (UABTpaMM; 3) ZaHHHE O BEIMUMHO MPOXOLKE
¥ BHXOA€ KeDHa; 4) O MEDONpUATUAX AAS NOBHUEHMA BWXOZA KepHA M
no GoprlGe ¢ NOTEpAMM HPOMHBOYHOM XMZKOCTH ¥ JuKBMZanmeil aBapuit
U T.X.
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lozasaTu# KepH yKAaZHBaeTCA B CHENMalNbHHE KEPHOBHE AUMKM C COO-
ADACHHOM NOCIEZOBATEONHHOCTM HBYANA M KOHNA NPOCYPEHHLX HHTEDPBAJIOB.
llocne yknazxu ¥ 3auMepa ANMHH KepHa CYPOBWM MACTEPOM BHNACHBACTCH
3THKETKa C YKa38HUEM: HOMEDA CKBaXMHM; I'IYCUHRE Hayals M KOHIA HH~
TepBana OypeHug, BEIMUMHN YXOAKK ¥ NPOLEHTA BHXOZA KepHa. Buxox
KepHa OnpeZenseTCs KaKk YacTHOE OF ZeJIeHMR ZMHH KEDH& H& AJMHY Opo-
OypeRHOro METepBaia (YXOZKY). OTMKETKA AENaeTCH M QaHepH M KiaZeT
CA B AUMK B KOHLE¢ BCOI'C NOZHATOIO KepHA.

Teonoruyeckuil xypuan BeAeTcH reojoroM. B xypHane orMevaeTcs
BNCOTH2A OTMETKA MJM IayOuHa Havala M KOHHA MHTEDB&N8 CypeHus, 00—
uafd ero AZMES M BMNXOZ KepHa; A8ETCS ONMCaHUE NPOCYPEHHHX HOPOA IO
KepHY C M3SMepeHMEM BUAMMOH MOWHOCTH CJOEB 4 COCTABJIEHMEM IeOJork-
4YeCKO# KomnoHKM. JIOKyMEHTaUMsA KepH& BEAGTGA NYTEM COCTABIEHHS KONOH
ki B Macmrade 1:50 ~ 1:200 B ezuHNX YCAOBHHX 3HAKEX C ONMUCAHUEM
0CO0eRHOCTE! CTPOGHMA, COCTa®8, TOKCTYPHB-CTPYKTYDHHX SNEMENTOB.
YKa3uBanTCA MeCTO O0rCOpa O0pa3ueB M A8HHNE O (M3MKO-MEXANWUECKRX
caolicTsax, OTMEYAaeTCA KATEropuR GypPUMOCTH.

[lpd 3axpuTud CKBAXMHEN COCTaBAAETCHA AKT O 38KDHTHM, I'Ze OTME~
qaercs IiiyOMRa CKBAaEMHN, 8T8, NPHYKHE BAKDHTHA.

Yucronoft AoKyMeHTauMel CKBaEMHW SBAAETCA IeONOTMYECKMH pa3pes.
PsizoM C pa3pe3oM A3ETCA ONMCEEKE ROPOX, YKA3NBAMTCH MONHOCTH, BH-
XO0A KepHa, OTMEYanTCA HOMEepa npol M o0pa3Lo3 M pe3yabTaTH onpoGo-
BaHKMA. 37eCh Xe NPOCTABIANTCA pEesyAbTaTH 3aMEpa HCKPUBIEHMA OCH
CKBAXMHH, YPOBHS BOZH M Z8HHNE K&POTAKE.

[lo kepHy CKBaXWHH MOXHO ZAABATH KAQYECTBEHHYD XapP8KTEDUCTUKY
TpemuHOBaTOCTM. KOZMUECTBO TpBmMH, NDHXOAAmMXCA HAa I m.M.KepHa,
ABNAETCA BOCHMA NPUONMXEHHOA XapaKTePMCTHKOA MCTURHOIO KUIMUECTRBA
TpELMH B ZAHHOM MHTEpBaje. 3HAA NPOCTPAECTBOHHOE IIOJIOXERME MIOC—
KocTeidl HannacTOBaMUs M CIOUCTOCTH, MOXHO OTHOCHTENBHO UX Onepeze

JHTH YTJI0BOE B3AUMOOTHONEHME C TpPEUMHAMM, & BaTEM BHIUCAMTH OpUEH-
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THPOBKY BUZMMNX B KepHe TpemwH. C 3TOH LEXNbW MOXHO MCIIONH3OBATH
nanetxy ¥.A.Oueperenxo /73/.

TpemMHOBATOCTS N0 CKBAKMHAM W3YYAETCHA C NOMOUBK I'€OPUINYECKHX
uccunegonauuil, gororpadupoBanus creHox GOTOCYPOCKONOM, NyTEM Bi-
SYSJIBHOT'O OCMOTDA CTEHOK HErNYOOKUMX CKBAXKUE € IOMOLBD CIIELHMAJIBHHX
nepucKronumeckux npusopos /7/, /27/ u zp.

Teodusvvyecrue METOoXH AOKyMCHTALUM OCHOBA~

HH H&8 D83HOM 3IEKTPUYECKOU NPOBOZUMOCTN M CONPOTUBIEGHHM IODPOZ W HA
UX pajMaKTMBHOCTH. [IOGKONBKY OZHY M T EE NODPOAW YIONBHHWX MECTOPOZ:
JdeHuil MOTYT MMETH pa3HNE NOK4BATENM KBpOoTaEa, TO FEOfU3UYECKUE ME—
TOJAH MOAKHH NPUMEHRTHCA KOMINEKCHO®, Hanpusmep, anoManun KaxyueEIToCH
CONPOTUBNEHMS, OCYCNOBJEHHNE HANMUMeM YINf, XOpDWO KOHTPOIAPYOTCH
pe3syAbTaTaMM IaMMa-KapoTaxa,

Meroz Kazymerocsa conporusnenus (KC) HauGozee pacnmpocTpaxeH Hpw
KapoTaxe CKBAXWH C LEAbW BHZIENeHUS YIOJBHHX [NACTOB B CKBAXWHAX,
SaN0IHEHHHX OYDOBHM DACTBODOM M HE38KPEeNNEHHHX TpyGamu, [Ipm momouu
TPEXANSGKTPOAHON! M3MEDATENBHOE YCTAHOBKE M3MEDAETCH CONDOTHBIEHUE
N8PECEKAEMHX NOPOL, OTAMYARMUXCA OT YAENBHEOrO CONPOTHBIEHUA OXHO-
POAHOH cpesl ¥ HasnBaeMO® KaxyuMMcs conporuBiennen. Kpusas (KC)

33BMCUT OT THNA NPUMEHAEMOTO 3OHZA, MOWHOCTH NA3CTA U CTENEHH Me-

rTauop@uamMa yrag. [JiA AHTPALUTOB 3JEKTPUYECKOE CONMPOTUBIEHHE M3ME~

Haerca B npegeinax 0,00i~10 om.M; AnA Gypwx yrae# — 20-I0 ou.M.
WBExauHOMET pu i, 1A NBMEDEHRA NPOCTPAHCTREHHOTO

HONOXEHUS OCM CHBAXHHM NDPOBOZMTCA MHKAKHOMOTDHUECKaA CheMKa. Hau-
GONbBEE OTKIOHEHKE 10 I'6ONOTHYECKMM ¥ TEXHONOTMYECKMM OPUUMHAM OPO-
MCXOAUT y HAKNOHHWX CKB&XMH, [ XADAKTEPUCTUKM IONONEHHA OCH CKBR
ZMHE UBMEDHETCH YION ee HaKJIOHA B asuMyT,

VEKAUHOMETDH, KOTOpNE NO3BOASKDT M3MEPUTH TOIALKO YIOoJ HaKJIOHA,
OCHOBAMH Ha CBOMCTBA&X OTBECA MAM XMUAKOCTH. B KauecTBe XUAKOCTH Me-
MONB3YETCA NAABUKOBEH KHCIOTA Wi 3IeKTpoluT {(npuGopn Ilerpocaxa,
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TBEC-fl~1 ¥ Ap.). DT XUAKOCTH OCTABIANT CJEZ HA CTEHKAX CIHGHMANBHO=
0 M3MEepDHTEeNHHOIr0 NaTpoH3, KOTOpH 86T BO3MOXHOCTH [0 COOTBETCT-
BYDEMM M3MEDEHMAM BHYHUCIATH YrOoXl HAKIOHA METEpBAJa CKBAXMHH, I'Ze
OnJl ycTauomaeH npudop.

lsuepeHu 33MMYT8 M YIia HAKIOHA OCYWECTBARETCH OXHOBPEMEHHO B
npu6opax C NOMOWLBN MAATHHKOBOK cuCTeMu, Muewmel oTsec, 3 I'MPOCKO-~
NUYECKUX 4 B INEKTPOMMIYJIbCHMX npubopax. HauGozpsee pacnpocTpaHEHuE
NONYYHAM 3AEKTPOMMNYAbCHHE nprdoph Thma Wil, [losomerue MarsHatHOR
CTPENKK ¥ OTBECA QUECKDYETCH C IIOMOWBD CHEHMAJbLHOX BJNEKTDOMAIHAT-
HOJ cuCTEMH, NOSBOJSKLMEH BCe M3MepeHMs DPOU3BOAMTH C NOBEPXHOCTH
Ha cnenuaubHoft naHeau. TOYHOCTH ONpELElCHHA 83MMYTa + 5%, yraa Hax-
aowa ¥ 159, I'wpockonuueckwe NMPUGOPH B yriepasBerke MANO NPHMEHANT-
Csi 43-38 HECONLWOrO AuaMmerpa CypeHMA.

HMuknuHOMETpRYECKaA CHEMKA NIPOBOLMTCH IO METepBanam yepe3 10-20
M. [lo pesynpraTaMm CheMKM DO BEJMuYMHE KHTEpBaia, yray HAXIOHA M a3u-
MyTy OCK CTDOMTCA I'OPN3OHTANBHAH ¥ BEPTHKANBHAA NPOSKUME NOJOXEHMS
ocH ckBarMHH (Macmral 1:I00 m L:200). JlaHHWE HMHKJIMEOMETDUM HEOOXO0=
JUMH LA ONpEAENIEHMA MCTUMRHOA MOMHOCTM NIAcTa, & TaKkxe A.]A B3RBHUA

HanpaBAGHHMX CHKBAXUH.

JIOKYMEHTRUMA CKBAXKH DYYHOTO GypeHMs

CKBAaXMHN DYYHOTO OypeHMM Ha KaphEpax Hauwe BCOro MPOXOAATCH
KaK 30HAMDOBOYHNE AJA YTOYHEHMA MOJOXGEMS NMOAOWBH NABCTA C LeAbD
ONpeACAGHUA NOTEPh, yTOUHEHMA BHXOZOB NAACTA NOX HAHOCK, & TAKXE C
PUAPOre0JIOTHYSCKUMY LelfAMn. Bypenune B CAa0OCLEMEHTHPOBAHHNX TOPO-
A8X OCYWECTBNACTCA 3MEEBUKOM WIM BUHTOBOR XOXKOH.

JloxyMeHTaUMA OCYWEeCTBAAETCA N0 MHTEPBANAM NPOXOZKH, BEAHUKHA
KOTODMX BHOMDHETCH HA K&KAOM KOMKDOTHOM MECTOPOXZEHME B 3ABYCHMOCTH
0T NepeMeN8eMOCTH K KPOnocTH Nopofi. OGYMO pasoB&A yXOAKa MO yITiw

cocrasaser 10-20 cu. llpy Oypesuy nO OYCTEM NOPOZAM BENHYHHE YXOAKK
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onpeAenseTCA BOSMOXHOCTAMM DY4HOro Cypemusi. B HeycToiuMBMX mOpoaal
CTEHKN CKBAXUH OCCAXKBENTCH TPyOaMu.

Nlo pesynabraTeaM METEPBAIBROTO ONpeieleHUs NOPOX M HX ONMCEHER
COCTABAAETCA I'eOJOTHUECK8S KOJOEKA No BCceA ckpaxmHe B Macurade
1350 - [:100 (prc.55). Ha MecTOpOXmeHMAX C NOCTEHNEHHHM 1epEeXO0noM
yrasg B OOPOAH I'PAHMIM YCTAHARIMBALTCH IO AGHHHM ONPOGOBSHUSA.

§ 6. [lporHoaupoBaHHe SNEMECHTOB I'6OCNOrudeCcKOroe
CTpPOEHASA

0COCHOBAHKOE M HAZEXHOE I'€OJIOrMYecKoe NPOTHO3KpPOBAHME B YCAO-
BUAX COBpEMEHHOM TeXHUYECKOX BOODPYXCHHOCTH ¥ TEMIOB BEACHUS BCKDMN
HHX M ZOOHWYHHX padoT ABAASTCH MACYI{HOH NPOMBBOACTBOHHOA HEOOXQAM-
MOCTBD ¥ TGCHO CBfi38HO C NJGHUPOBAHHEM TEXHMKQ—IKOHOMMYECKMX MOKa~
saTeneff paGoTH YroAbHOIO K8phepa.

[Ipornosuposanne reoaoru4eCKOr0 CTPOCEXNA OCHOBHBAGTCHA Ha peayib~
Tarax oOOCmMEeHUS M aHANW38 Z3AHHHX O PeHETHYECKUX OCOCEHHOCTAX ZaM—
HOTO THNA MECTOPOXASHHA, OCOCEHMO AAHHHX O BHAEGPXAHHOCTH MOLHOCTH,
3JEMEHTOB 3aJleraHis, CTPOCHHA B HADYUEHHOCTH YroJABHHX OARCTOB, &
TaKxe COCT&BA ¥ CTPOEHHA TOINM BMENAWUMX NOPOA.

M3aBecTHO, YTO MECTODOXJEHMH, OCPA30BABUKECHA 3 YCIOBUAX NpPH-
OpexHHX HM3MEHHHWX DaBHMH, OTIHYADTCH (o0Jee YCTOHUMBHMU NO MOmHOC-
TH ¥ [NOWAZM DACNPOCTDPAHEHUS YTLOABHHX MNNACTOB, YEM MECTOPODXELSHMS,
HaNpUMep, BHYTPRKOHTHHEHTANBHHX M MEXI'OPHHX 0CnacTei.

O6mel 3aKOHOMEDHEOCTHD HBAACTCH HAMGOXBULAS M3MEHUMBOCTH MORHOC-
TH ¥ CTPOCHHA Yy NIACTOB CIOXHOIO CTPOCHKHA, YEM y NAACTOB NPOCTOTO
crpoeHus. A Gonee YCTOMUMBHX YrOABHMX NJSCTOB XapaKTepHW pe3Kue
KOHTEKTH C BMEMAKUMMH IIOPOAAMH, HEYCTOAUMBHM NI&cTaM OCBOACTBEHHM
IMH3000pa3Han n OecnopAzoYHaA (Opua NepecluauBaHKA YIrAA # NODPOX,
HaiMyue pacuUenueRMs X T.N. Ha BHAGPXAHHOCTDL MOWHOCTM OKa3HBAGT
BINAHUE JMUIEeHETHYOGCKE® SBINCHUA TAKME, K8K DE3MHBM M TEKTOHUYEC-

KHe HapymeHuA.
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Pnc.55. YucTtoBas OOKyMEHTaumMst CKBaXMHbl PYYHOro OypeHus .
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[IpOrHO3HLE NOCTPOEHMA BEAYTCA HYTEM DKCTPA~ M UHTEPNONALME
AQHEHX, YCTAHOBNEHHMX B OIuxsftuuMX BHpaGoTRax (OCHaXEHURX), & TAE~
Xe NyTeM AHANOTMM C COCEZHUMM YYACTKEMH., HEOOXOZMMHM SUEMEHTOM
Nnpd NPOTHO3HPOBAMEM IO 8HANOIMM SBIACTOR EOPPEKTHPOBEA NI€pPEHOCHM-
MHX B8KOHOMEpHOCTEH, YCTAHOBNEHHHX IO JAOCTOBEDHHM ZaHHHM 3 BHpalOoT-
Kax, Onaxafu¥x X OPOTHOSHPYEMOMY YYacTKy. Bce mporsossse mocTpoe-
HM BEXYTCA C YYOTOM NpPABH] M NpPUEMOB TOpHOM I'eoMETDUH .

[Iporuo3upoBanun B 3HEYMTEABHON Mepe CHOCOGCTBYNT THKXE IOpHO-
reoMeTpUdYecKue rpaguku, XaK OUBEH M3OMOLHOCTH Nnacta, NOPOX MEx-
AYRNACTEA ¥ T.h., & TAKEE PESYIBTATH CNELMANDHOTO CPABHHTEIBHOI'O
aHanu3a NAHHHX DA3BEAKU M SKCNIYSTaUMH.

B ycmoBMfX 3KCOIYyaTHPYEMOro MECTOPOEAEHAA NPOPHO3MpPOBAHUE,
KaK MpaBHIO, BEAETCA BHYTPH OKOHTYPOHHOM niemeaun MEXAy XBYMA CO-
CEANMMM BHDBOOTKAMM. [IpH 3TOM BaxHOe SHAUEHUE MMEET NPOrHO3MpOBa~
HME BO3MOZHHX DA3MHBOB M ADYTHX MEIKMX K3MEeHEHMH MOMEOCTH M CTpoe
Huf NnacTta (paszysBoB, HEPEXWMMOB, MHBEKLUMM ¥ T.Z.). Jaimwe 0§ 3TUX
ABJEHMEX DO pa3BEJOUHBHM CHBAXMHEM Yawe BCErO HeNb3f nanyuuarsb., Jas
YCTAHOBIGHUA 3aKOHOMEpHOCTel! 3Tux sABlesuk Tpedyerca cucremaruyec-
Kafg HOKYMEHTSLUA COJONHHX NpPOTAXEHHHX OCHaXemul, B ROCTATOUHOM
KOJMYECTBE MMEDWMXCA Ha Kaphepax.

TaxuM 00pa3oM, ZaHAHE CACTEMATHYECKOrO M3yUECHMs M ZOKYMEHTAIMM
OpU 3KCIAYyaTalud MEOTOPOXACHUSR ZENT BOBMONHOCTD YCTBHOBHTH HE
TOABKO HONOINHMTEJbHHE, HO NOAYAEC ¥ OCHOBHME S3KOHOMEDHOCTH, HEOO~
XOAMMHE ZNS T'¢OAOTMYECKEX HPOTHO3HHX NOCTpOeHM.

MaTeprans NOJEBOro M3YYGHHMS I'€ONOrMYECKOrO CTPOGHUA Hocie 00—
PaCOTKH M UMCTOBOTO OQOpMICHMS ABISNTCHA OCHOROH ANR aHanW3a C
OeIbD YCTAHOBAEHMA T'EONOTMUECKHX SaKOBOMEpPEOCTEH U NPOrHOSUPOBE=
Husfi., OCA3aTenbHON cucrTeMaTu3alu, OCOCWEHMD ¥ QHAXM3Y A YyCTAHOB
JNEHUA COOTBETCTBYONMX 33KOHOMEPHOCTEH ZOANHH IOXBEPraThCA AdHHHE

0 MOMHOCTHM, YCNOBUSX BaJNel'aHMsi ¥ CTPOCHMM INacTOB, @ CTPYKTYpE M
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HapyEEHHOCTH MeDTODOXZCHMS, & TAKE8 O KaveTcBe yras, I'EAPOrecno-
FNUECKEX R MHXCHEDHO-I'€OJOrNYECKHX YCIOBMEX BEACHMA TODHHX pador.
HeoGxozmmue 000CHEeHM:E ¥ KX DE3YABTATH NO STHUM BONPOCAM OOHUHO N3
Jaraprcfi B 6XeroxENX T'eOCNOrKUECKHX OTUETaX, B CHCHHANBENX OTYeTal
¥ NOACHETENABHHX 3aNMCKAX @ TOPHO-TEOJNOrHYEeCKHX YCHAOBMSX MPOCKTH=-
PYEMHX TODHHX padorT. OCHOBHMME IpajUSeCKUMHA MarTepuaiaMm, Ha KOTO-
PHX H300pAXanTCH NPOrEO8HHE NOCTPOCHMA, ABKADTCH NNaHK IOPHNX
pasoT,reCROTBYECKMe DA3Pe3M, NAAHH M30IKHEME MOLHOCTH, 30IBHOCTH
2 r.o.{cM.ru.Y1).
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raraB4a 1
U3YYEHUE KAYECTBA YTfl

§ L. OnpoGosamue yras
3anauu ¥ BUZH ONPOoGOBARUA

Ha aeHcTBYDUMX YrOABEHX Kaphbepax B 3axa4yy ONpoGOBAHHA BXOART
NONYyYEHHE MATEDMANIOB AJA OPraHM38LMM JOONYHHX DE&COT ¢ YyYSTOM Wux-
TOB3HUA M CEJEKTHBHOCTY BHEMKM yIJf, 8 TAKEE [OAyYEHHE MCXOXHHX
ZAHHHX N8 COCTABJIGHMS NPOEKTA CTAHZapTOB, NUAHAPOBARUS KAYECTBA
yras ¥4 KOPPEKTMPOBKM NPOMHLICHHEX 8anacoB. PeaynpTaTn onpoloBaHus
MCNONBBYNTCA NPM ONpeReNeRUM NOINEOTH NOTEDPh W 38COPEHMA YIS,

llpn onpoGoBaHMM YCTAHABAMBAWTCA: 1) KaueeTBO YIis B MA&CCHBE
nyres nD1acTOBOTO ONpo6oOBAHUA; 2) CUTOBON COCTAB M
KayeoTBO N0 $paknusAM Yras Npd NPUHATOR cUcTeMe 3KCnIyartauuu Oy-
TN 3 KCNJAYaTaODWoHHKOTIO ONPOGOBAEMA; 3) Kayecr-
BO ZOOHTOI'O YIVis IyTeM T O B & p H O I O ONpoGOBAaHuA; 4) rex~
HOJNOTUYeCKUe cBOHCTRE yrags nyréeM T € X HO A O T U Y EeC KO-
r 0 onpoGoBaHMf.

OnpoCoBanue NOIPA3LSNACTCAS

[) O0 MeTozy MCNHTAHMA ¥ 8HANM3E NPOG-HA XUMUUECKOE, 38BOA~
CKOE (TEXHOJOTHYECKOE), MeTporpaguuecroe W reodusMyeckoe;

2) nO Ha3HAUEHMO-HA NNACTOBOE, BKCMIYRTALUMOHHOE, TOBApHOE U
TEXHONOTHIECKOS §

3) no cnocoGy or6opa-Ha (opo340LOE, TOPCTHEBOE, WTYHHOE M
ONpPOCOBEHHE CKBAXHMH 1O KEPHY M wAaMy.

[loMerony ¥ ¢ n N TaHuM@ OCHOBHHM BUZOM ONpPOGOBAHUA

ABUAETCA XUMUYECKOE. VM onpezensnT Xumaueckmdl cocrap yras, a

T8KXe COZEPXaHME MOJNE3IHHX M BpeZHWX KOMIOHEHTOB,
B pesynbrarTe 3aBOACKOr0 onpoGOBaHMA BHABIRETCA CNOCOGHOCTH
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yrag ¥ oGoranesun, KOKCOBAHUK HIM OPMKETHPOBRHMR B NPOMHWJIEHHHX
MacmTatax ¥ YCTAH@BIXBADTCH TEXHUKO-3HOHOMUYECKME NOKA3ATENH.

Herporpajuyeckoe ORpoCOBAHME OCHOBABHO Ma MCHONB3OBAHMM DA3-—
auunit B fusuueckux csoicTBEX meTporpaduueckux pasrocreit yrueit
(cocras, Oneck, UBET, TPEHUHOBATOCTS U XP.). [IpM 3KCIIyarTauuu
OMO NMpUMGHACTCH JNA BM3YalNBHOH OUEHKM KauecTBa TONIMEA.

Teofiusuyeckoe ONpPOGOBAHMG OCHOBAHO HA MCHONBSOBAHMK CHEUMANB:
NMX Qu3nuecKux cBoficTB yrue#t (aIeKTpPONPOBOZHOCTH, DPHAMOAKTHBHOMS
4 Zp.). OHO DpHMeHAEGTCA B ONpPOGOBaHUMW (e3 oT6Opa Hpod B ecrectr-
BEHHOM BaJyeraHuk, & Takxe XJf OnpeAelcBMA KaUueCTBEHHHX NOKa3are-
aefl no orzenbHHM 00pa3laM,CpuKeTaM 4 B IIOTOKE HA KOHBelepHO#
neHnTe.

IlocroeMy H a3 HauUeHUUD YroibHHe NPoGH NOZpasznelfnT
CA Ha YeTHpe BHAA.

[InacToBHe MPOOH IpEeZHA3SHAYEHH ZANA NPOMKWJIGHHOX OLEHEM KagecT:
Ba Yris HENOCPEACTBEHHO B niacTe, OHM COCTOAT U3 NAACTOBO-AWGHE-
PERUHAABHON ¥ NIaCTOBO- NPOMHEUNEGHHNX NpPOG.

llo nnacroso-xudjepenuransuoll nmpode onpezelsnT 30XBHOCTE HA
afCoNDTHO - CyX0e BEULECTBO (Ac) ¥ yzensHuf Bec. Ira npoba xa-
PRKTEDH3YyeT KadeCTBO Kaxmol orzeasHol yronwholf nauxku u xaxzoro
NOPOAHOT0 MPOCHOR, BXOAAMMX B yTOABHMH NASCT CIHOXHOTO CTpPOERUSA.
llupozlKe NpOCAOM MORHOCTHY MOHE® O0ZHOrO C3HTHMETPA pACCKATpUBAKT
Cfi KaK COCTaBHHE YACTH TeX YIOIbBHX MaYeK, C KOTODHME OHM MMELT
6osee NpOYHNM KOHTEXT. B niacrax NpocTOro CITpoEHMs, HO COCTOAMMX
H3 NPOCAOEB DA3NRYHOTO NOTPOrpaduuecKoro COCTaBa, TAKXE OTCMDPALT
ca anddepeHUNaNbHEe NPOGH. [lOoCcpeACTBOM NAACTOBO~AMGPEpPEHLUBNEHNX
npoC OpoBEPHETCH M TOYHOCTH OTGOpPA NAACTOBO-NPOMHEIIGHHNX M1pOG.

[Inacroso-il poMHEJionARA Npo0a ABIAETCA OCHOBHOM M XapaxTepusy
€T KaYe®TEQ YrOIBHOTO NIACTA B COBOKYIHOCTH BCEX COCTABIALWLMX

€0 Nnayex Yras M NMOPOAHHX MpoCioeB. B 3Ty NMpoly 3xaouasrcsa Bce
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cozepEali#ecy B niacTe NAaYKM M NOPOAHWE NpPOCHOH, 3& WUCKIOYCHHAEM OT<
LENBbHO BHEUMS8EMNX NpM BKCINYATailk#. [[1aCTOBO-NpOMHIIEHHYD NPO0Y
NOZBEPTENT [ONHOMY TEXHUUECKOMY AHAMM3Y: onpepenspT Bjary Ha pago-
gee rormamse (W'), sombuocts (Ac), cepy oORy® Ha aGCOINTHO CYXOe
BEWECTBO Soc&u;). aeTyune B mepecuere Ha ropiouyp Macey ( V') u
TENNOTY CTOPAHUA [0 CoMGe B nepecyere Ha ropoayn Mmaccy ( a*). on-
peleneHue TEMIOTH Clo;aHus, Kak Ba¥He"mero noKasaTesfi KayecTsa Tom-
JIuBa, HPOUSBONUTCA CHCTeMuTuqecku. [To gas HeKoropwx yraen (ITozMoc-
KOBHOTO acceyHa), B XOTODHX YCTAHaB/JWBAETCA YETKAA BABUCHMOCTH
TEeNOTH CTOPaRuA 0T 3O0JMLHOCTH, NEpBAA ONpere’deTcs KaKk OyHKIuA

oT sonphocT: Q280 (92-0,228%) . llnacroMeTprueckue noKasaTead oi-
PeNeNsnTCH TOJABKO JJAA KOKCOBAHMA. B DERKMX cAYyuadX (DOU3OLMUECKYU)
MPOBONUTCA CLPEXEIEHWE DICMEHTAPHOrO COCTABA Yrid ¥ BHXONOB [1PO-
LYKTOB fI0J Y <OKCOBARYVSA «

I'OCTon (9815-6.1) npexycMoTpero, 9T0 nracropo-xrddepennnalnp-

HHE ¥ INACTOBO-IpOMMUAEHHNSG NPOOH OTOMPaTCsA OZHOBDEMEHHO BO BCeX
CIyyasx, HE3ABUCHMO OT KOAMUECTBA Nauek ¥ NpocjioeB nlacra. Ho eg-
M NASCT COCTOMT M3 OAHOH yIrOXBHOM NaUKHE, TO OTCUPAETCH TOLBKO
NAACTOBO-IPONHNEsiCHHAA NpoCa. [0 ZarHHM NIACTOBO-AU{(epeHuAanBHON
npoGH, HYTEM NepecyeTa MOXHO ONpeXeXUTh OOMyO CPEZHON 30ABHOCTE
YJIOABHOTO nNA&cCTa NOo QODMyZe: .
A= ATMOYy + A3 Mz Y2 + - +ARMakn

th’g*‘Mzh*'”Man
rie: Af,Ag,,__Aﬁ - 30ABHOCTH Kaxjod OTAENEHOK mauyrm

Yraf ¥ HaXZOrOo OTAECABHOIO IpOCIOR
NOpOJH ;

M, Mg, ... Mn -~ MOMHOCTH KaxAod nauku yram ¥ Kax—
ZOT'0 NpPOCAOA NOPOAH;

5"52V"K” - ucTuHEHE yAenpHEM Bec xaxpo#i nau-
KW YUAsi ¥ K&XZOI'C [POCNOA MODOAH.

Ecam pasuuua B COLEpRaHMA 3OXH MEXAY MIACTOBO~Au{depeHnMaNs—
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HOR ¥ NABCTOBO-IPOMBUJEHHOW npoCamy lipeEmuaer LU% (OTHOCHTENBHHX),
TO BCA Npobs Gpaxkyercd, a HoBag Mpola OTOLDPABTCH H8 DACCTOAHMM -2
M OT TOYKM NpPEEHAYlEero orcopa.

OKCNAyaTAIMOHEEE NPOGH OTGMpANTCH JJIA ONpeZelleHus KayecTBa yr—

I NpY4 HOPMAJABHHX YCHAOBMAX JKCIUIyaTalMki. B OTJNMYME OT NJECTOBOH B
3HCNNYaTaUMOHHYK 1IPOGY BXOZAMT IOpoXa MMOYBH W KpOBAW, KOTODUf 32C0-
pReT Yroiab B npouecce Ao0Luu, oKCHIYaTalMOHHHE INPOOH XapaKTepusywor-
cpezHee KauyeCTBO NPOAYKLMY,Bh48Ba€NOl TI'OLHHM [PEMIDUATIEM 38 Onpe-
AENEHHHHA LPOMEXYTOK BpPCMEHLK.AHSJUTHUECKOE WCCIEHOBAHME DTOM lipoGu
3aKINY3EeTCH B NPOK3BOACTEE CUTOBOI'O W TEXHWYECKOT'O 4HANK3UB YI'iH
1o ¢paKumnnm.

ToBapHHe NpoOH CAYKAT ZJNA ONpPEAENEHMS HAYeCTBa TOIJMBY, OTHLpAB-
JgeMoro norpedurenaM. llpy &HaNNTUYECKON NCCIENOBAHUK Npolh NOABED-
rapTCA TEXHNYECKOMY aHamusy.

TeXHOJIOTHUECKIE NMPOOH BHABAADT ONpexeNeRHHE TeXHoJOTUYeCKMue

CBOMCTBa yIAA Iipy 38BOJACKHX KCNHTaHiifiX.

Crrocoor oTCopa npoo

Itpo6a npexcraBifer COUOKM MWHMMAJABHYH YaCTh IONE3HOIO MCKONEEMO-
TO, B3ATYH NO ONDEUENICHHHM LDABWUIAM, IIPUYEM 3Td YACTh AOIXHAE Ka-
YECTBCHHC X8paKTEpU30B&TH € JONYCTLMOH TOYHOCTBI ONpEAENEHHHA 00DEM
UCCHEAYyEeMOT0 O0BEHT8,. lIPeACTaBUTEIbHOCTS IPOCH JETKO A0CTUIAETCH
npu DPBBHOMEDHOM pACNpEAENeHMN NMOJE3HHX ¥ BPEZHEX KOMIOHEHTOB. Ha
NJ18CT8X C BHCOKON CTENEHB M3KEHYMBOCTM KaUECTB4 YA B3akauys Olpo=-
COBaHUfl DPEUWANTCH OTLOPOM GOABWOTO YWucaa npol. Ilpu onpoloBaHmM 110
APUHATON HA MECTOLORACHUW CETKE HEUOXOJMMO WCKIWYATE MEcTa 0T6opa
npoG M3 30H BHBETDUBAHLA, paspyweHuil, BHEAPEHLf N3 BEDKEHHHX MODOZ,
Ta¥ KaK NEePEeYUCHEHUHE SBLNCHUA BH3MBANT LECTHOE KH3MEHEE KaYeCTBa
yrasg. lisMeHUMBOCTE CBOUCTE I10JE3HOI'0 MCKONGEMOT'0, X&DaKTED 34l
TOHEA M 3aaUl OnpPOCOBAHMSA ONpEAEAANT, B KOHEUHOM cuyeTe, BuOOp

clocota ornpoboBaHud,



B npakTMKe SKCNAYATAUMM YTONBHHEX MECTODORAGHEM OTKPNTHM CIIOCD—
CoM Han(oXeée YacTO NpUMeHfEeTCA COpPO3XOBHA cnocol erdopa #Apol, To-
YegHhe (ropcrhenolt M mryGHOR) M4 orGOp NpoG NO CKBAXMESM (N0 KEpHY
HIM DO wWiaMmy).

Popo3s3zoBnu#t coocol Bagrud OpoG NPUMEHAETCH ANA OUEH-

KM KauecTBa YIlId B €CTECTBEHHOM 3ajeranué. OH saxnawuaeTCs B OTGOpE
nJAcTOBO~NPOMHIASHHOR M nuacroso-zuddepenureiArsoft npod B Buze o~
pO3X, NPOXOAMMHX H8 BCH MOLHOCTH NNacTa MO HOPDMAJM X ero 3aleraHun
HI¥ 0O OTZeAbEOH YACTH YroabHoro niecTa (ceknueHHWe NPOCH). llepex
orGopoM npo6 NABCT pacYNeHAETCH HA Nauku, NOZPOCHO SapUCORKBRGBTCH
M ZeTalbHO ONMCHBaerTca, Ecid BOSMOXHO, TO BHACISKNT OCHOBHHE IIE€TPO—
rpagugecxsde DasHOCTM yras; Onecramuid, moayCaecrammi, MarToBui, mo-
JyuaToBHK,C yKA38HEEM MX NPONEHTHOTO COOTHOHEHMA. YCTERHABAMBAKTCA
MHTEpPBaJH NO MOLHOCTM OTACIBLHHEX Navyex AuddepeHOUPOBEHHOTG OIPOCO-
BaHui. Mecro or0opa NpoG BHpaBHUBAETCA (YABNADTCA BHOYRIOCTH M Bla-
muun). OTGop GOpe3zo# NpOM3IBOIETCA B cooTBercTBMM ¢ I'OCT 98i5-61.
Cededne OOpO3An ZCAXHO OWTH OXMHAKOBMM IO BCOH MOMHOCTH IIac-
T4 WIZ ONpoOyeMoro ciuof. [lpamoyronpHas gopua GOpO3jAH MMEET pasMep
Kaxzolk cropoen 10 cm, TpeyroarHas gopua - IS5 cM. JONyCKENTCA X
Apyrue pasuepuw: 0oJiee WMPOKaf ¥ MEHEe IayOoxaf-plf NASCTOB Kpel-
KOTO0 Yraa ¥ Oojiee ysKas M TNyOOKas - XiA MeHee Kpemkoro yras, Pac-
CTOREME MEEAY BpyOaM# Nuactopo-auppepeHuManbyoll ¥ ONBCTOBO-NIPOMBI~
NEeHHNX NMpOG HE LONXHO NPEBHmATH ABOAHYD wepyHy GOpO3AH. B maacrax
C MAKMMM NaYKaMi MM TPEWUMHOBATHM YrIeM PacCTOAHMA Mexxy Gopoaxa~
MM MOXET OHTH YBEERMYEHO A0 OAHOTO MeTpa,a B KPENKMX YrAAX JOMNYCKa~
ercl ZenATH ABAa BpvOa 003 OPOMCXyTHOP BueMKa BpPyG& RpOM3BOLMTCH
CBEpPXY BHU3 T8KMM 00pa30M, UTOOH HE NPOMCXOLMNO CMECLEHHE OTRENEBHHX
YTOABNNX Na¥e¢K ¥ NPOCROKKOB [OPOAH.
Ha kpyrHx Coprax ¥ 3a008X ONpOGOBAHEE NPOU3IBOAMTCH C HOMOHBD
AOpeBAHEO! uiu BepeBOYHOR NecTHUIH, HaZeXHO 38KpenAeHHOd HA BEpK-
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Hell GposKke ycryna. 3aColi uiu GODT AONXHH OWTh NpPEABAapUTEABHO OYM~
LEeHH OT 3aK0JO0B ¥ KOSHDPBKOB, NpPEACTABIALIMX ONHCHOCTH OCPYWEHUSA.
Padouuyt HenoCpeRCTBEHHO 3AHATHY HA OTOOAKe Npol foaxeH OHTH CHAO-
KeH NperOoXpaHMTEeNbHHM TOACOM.

Ha mecrax orGopa nmpoéa ynaxKoBHBAETCH B OpPe3€RTOBuM Meuwok. Ha
3THKETKaX YKa&3HBALTCH Clexyiuue ZaHHHE: ZaTa oTGopa npoCH, MECTO
orGopa, HoMep ApoOH (NNacTOBO-NPOMHLASHHOK M NAacTOBO-AMddEpeH—
nuansHO# npoGe npucBawBBETCA OZMH HOMED C COOTBETCTBYWUEH Hayansb
HOM Oykpo#t "I" mau "]|"), HauMEHOBAHME NAACTA, HOMED 38DPUCOBKH U
NOXNUCEH 0TOOPABNEro Npoly.

Fopec Tee B 0o # cnocoG ordopa NpoG NPUMEHAETCH NMpPH TOBAPHON

onpoGopanuu. ToBapHyn npoGy oTOMpawT OT Kaxaod nmapTuu yriag, or
KaxZo mapku, Knacca u copra, OTTpyXkaeMHX norpetareian. OT0op mpol
NPOM3BOAUTCA M3 NOTOKA MIM HENOABMEHOI'O CJOA B 3aBUCHUMOCTHM OT
ycuosu#t (TOCT L0742-64).

llo xapakTepy orTGopa nopyuil 3KCMIYAaTAUMOHHOE ONPOGOLAHWE MOXHO
TaKXe OTHECTM K TOYEYHOMy cnocoly. Or kxaxzoro nuacra (OZHOBPEMEH—
HO C OTGOPOM NJAACTOBWX NPOG) NpU HOPMBJBHHX YCJOBAAX AOCHYHMX
pacoT OTOMpEETCA IKCAAyaTaUNOHHas nApoca. OCwuii Bec ee ZONEEH OWTH
He umenee L0 T. B revenue 0ZHOH MAN ZBYX pabouux CMEH IpoGa OTGUpa~
eTci B 3a00€ 3KCKAaBATODOM, AMBO C TPAHC[IOPTEPHON JIEHTH JNanaToi,
auGo u3 BaroxerTok 100 nopuui no 100 xr xaxzaa (POCT 3249-46).
HYTOOH NMpUCTYNMTh K OTOOPY 3KCNAyaTaluOHHON NpoCh, HYRHO yCTaHO-
BUTH OCWYyw ZOCHYY 3a CMEHy 1o 3a0om. [lopuuu, COCTEBAAKUME BKCNIY&~
TALKOHHYO NPOCy, OTCMPAWTCHA IKCKUBATOPOM DABHOMEPHO B TEYEHue
Bce#t padoueit cueH. Ecnm orGupaeTcs npoGa B LeloM ¢ yyacTka, To B
npoGy AoixeH BOMTM yroab B TOH NMponopuMd, B KOTODOA OH BHZABaACHA
€ Kaxaoro 3a00fl. lipy BaaTuM NpoG C KOHBEWEDHON JIEHTH ABUXEHME OC—
TAHABAMBAWT ¥ BeCh CiOf yram vecom I00 kI CHUMAETCA HA WMDHHY JieH-

TH, [Ipi B3ATHH npo6 y BaroHETOK yroab M3 HaMEUEHHHX bHIOHETOK Oe-
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peTcA HOAHOCTHI,

[ipoGa B AHMKEX WI4 MEMKAX AOCTABAAETCA HA IJICHAAKY NI pasfel-
xu. Hocue rpoxouenus u xenenus Ha xaaccs (I'OCT 2093-59) uamenbues-
HHE ¥ COKpameHHHe RpoCW OTHPaBAANTCA B JX8GOPATOPUD AAA HPOHSBOACT-
BA TEXHMYECKOI'O aHAnu3a.

Itpu wrydHoM cmocoGe B npoly OTCMpawT mTYfH XapakrepHHX NETpo—
rpaf#uecKuX pasHOCTed yIAfA MO IMEKM, HOPMAABHOM K 238MEr8HMD AANaC-
ra, Onpezeinenue 30IBbHOCTM NO WTYPaM DEAKO MPUMEHAGTCA B HNPaKTHKE
reoNorMYecKoil CAyAGH IpM DKCRHAYATAlMM YIOABHHX MECTOpPOXAcRMA H3-3a
RHOTOYHHX Nnokasanu® meroxa (ommOEa 5% W Goxee). Tem He MeHee XAd
OnepaTHBHOro pacyera CpexHeH 301N BH3yaAbHOE ONpexeneHHe SOALHOC-
TH WMGET MeCTO Ha pfxe YyroXLHHX EaprepoB, KpoMe TOro, nmpm BeKOTO-
pOM HaBHE@ MaKDOCKONMYECKoe ONpexeleHHe CpexHe#t 30XbHOCTR BO3MUE~
HO BECTE HeNOCpeACTBeHHO B 3adoe.

Onpo6oBaHue ckBaxuly (no KepHY MIX OO HIAMY)

Ha Je#CTBYDWAX YrONBHHX KaphepaX NpOM3BOAAT [pM BKCHAyaTAMOHHOM
pasBesne. HejgocTraTox KEpuOBHX NpPOC 38KINYGETCH B HEMOXHOM BHX0AE
KepHa. W13 yras npe OypeHuu OOCWYRO BHKDSWMBAKNTCH OoJee XpYNK4E ¥
gonee cnaCHe pa3HOCTH: BUTpPEH, (O3€H, CAXUCTHE ¥ 3EMANCTHE PasHOC—
TH Oyporo yris, & B KepHe OCTapnTCA HauGolee NMPOYHHE €I'0 DABHOCTH:
ADOpEH, MATOEHWE MHOI'030JbHHE YIJ¥, NUPUTUIUPOBAHHHE NPOCACH YIras,
YTAMCTHE CH3HLN M NpPOCAOX NOpoAH. B OONBUMHCTBE CAyYaeB KepHOBHE
NpoCH X8paKTEepU3YNTCHA NOBHEEHHOM 30NBHOCTEN M MeHbmEd CNEeKaeMoCTHH
Jns XMMHUECKOTO aHazu3a Oepercs BeCh KepH IO onpolyeMol nauxe,
TAK K3K DA3ACIMTE KEDH, COCTOAWMM A3 OTHAEIBHHX KYCOYEOB, KOPOTKMX
CTOJCKKOB, Ha XBe DaBHHE M TOXJAECTBEHHH® N[O KaYeCTBY YBCTH TPYAHO.
[pols mnama M LTRO8 BCAEACTBME MX pa3yCoXuBaBUsA, K&K IPABANO,
AapT MCKAREHHHE NPEJCTABICHMA O KadyeCcTBE yIifd, NO3TOMY IIDUT'OXHH B
OCHOBHOM JuA OOUEro NpeACTABIGHAA O KaYeCTBE ECCIEZAYeMOI'o YIis.
Ho Ha MECTOpOXZ8HMAX C YTONBHHMM NNACTAMM HPOCTOTO CTPOCHMA M He-
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OonpRO# MBMEHUYRBOCTHEH COZGPEAHMA 30JH ONPOCOBAHME BEAETCH OO MTH-
Oy CKBaxuH, Oypumnx zAf OypoB3pHBHHX uenell. [lpakTuka onpoGOBaHUSA
Ha HasapoBCcKOM kaphepe ¥ OnuTHHEe paCoTH MHCTHMTyTa KysHMWYrmeoGora-
menud Ha Bpma~BopoiuMHCKOM Kapbepe NOKBSANM XODOUWME PE3YABTATH 3T0-
To cnocola onpexeiieHUs 30ibHOCTH. Ha Wpma-BopoZMHCKOM Kaphepe Omyo
GOBBJCH WJBM CKBAaXWH, OypuMhx craskemy BC-I1I0 u CBB-2. CkBaxub:n
PacHoNOX6EH B WAXMATHOM NOpaiKe B 2 pAxa vepes 20 u B pAxy. Ha mu-
XOZiKax MNIAacTa pEKOMEHAYeTcs crymars ceth X0 10 M. Ha Gypoyroapuux
Kapbepax JEpamHh HPOXOZATCH CHELdalbHHe CKBAXMHN MEEKOBOI'O CYpeHHA
2 ONPOCOBANMA ¥ XOKYMOHT&IMM PEONOTHYECKOro CTPOEHMS. CKBAXMAH
OTCTOAT  XpYyT OT Apyra B cpejseM Ha 50 k.

OnpoGoBauup HoZBepraeTcs Kaxuii Merp NpoCypeHHOTO HETEpBaNa
nyrem ordopa 10-I2 kr mTuOa. H3 Bcero OTOGPaHHOI'O MAaTEpUAXa HOCHE
coxpamenusi ocranagercA I/I0 uacTs.

Corpyzuuxaun KysHiHYrrneoGoramenus ycTaHOBAEHO, UTO 38MEHA 110~
BarDEHOT'O ONpo0OBaHMA ONPOCOBaHWEM MTHOAa OYyPOB3DHBHHX CKBAXMH AR
Npua-bBopoAMHCKOTO Kapbepa ZacT €XeroxHyn 3KoHoMuno I50 THC.pYO.

Ilna OGHCTPOTO M yCNEeWHOrO pelNeHUA 8afey OMpPOCOBAHMA NPH IKCIAYE
TALUMOKHOM! pa3BezKe B HACTOANEE BpeMi BHEADABTICA HOBafA GypoBas Tex-
HuKa. [lHEKOBOE M KOJOHKOBOE OypeHHe MOPTATUBHEMU GYPOBHMHM YCTAHOB-
KaMy{ [IO3BOZUT NpomsBOAMTH B Kparvafiuu#h cpoKk onpoGOBAHUE HA TAyOu-
Hy 25-40 u, Taxue yCTaHOBKNW NEIKO NEPEHOCATCH OZHMM - ZBYMA paco~
uuMH; OpPUBOZ OYPOBOrQ CHApAZA OCYWECTBAAETCH MOCPEACTEBOM GEH3UHON
IO MIM SJEKTPUUECKOTO ABUTaredd. JCTAHOBKM IOXOGHOI'O TUIIA CKOHCT-
pyupoBaHH B JleHHHIDaZCKOM I'OpHOM WHCTHTyTE - [IBY-25, M CKD Munuc-
repcTBa reozorur CCCP (YOB-25,YBP-I,M-1,BYB-1F u ap.), & OpeHGypr-
ckuft 3aBoj MunucrepcrBa reonorus PCOCP nmpucTynul ¥ cepuiiHOMY Bh-
NyCKy ManoraGapuTHHX OYypOBHX YCT8HOBOK. CEpHilHO BROYCKaDTCA MOTO-
Oypu M-I » MC-I, npumeHseMmuwe ZIS LHEKOBOI'O CypeHMA Ha TAYOUHY 70
IOM,a 1218 KOJNOHKOBOTO GYDEHHA ZuaMeTpoM 46-59uM Ha rayouny no ISk,
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CeTs OnpoCOBa&HMA ¥ H3MEHYMWBOCTH OCHOBHHX NOK&83a&-

TeNed KayecTBa yrif

llo woiHOCTH yrolBHHE NABCTH onpodynTcs HenpepwBHO. Pacnoioxe-
Hue Npo6 10 NIOLaAM ONpPeZeNReTCA CTENeHBY MW3MEHUMBOCTH OCHOBHHX
HoKasarenell KayecTBA yrig, a TaKKe CTPYKTYPHHMM OCOCEHHOCTAMU MeEC
Topoxpenun. Tax Cojee npocTodd BuaeprRaHHER I-if naact JkMOacTY3CKOTO
MECTOpoRZeHus onpooyercs uyepe3 250 M, TOrza KaK Ha 3~M nJacTe
(nnacT ¢ vacTHMN (aUMANLHEMM 38MENEHMAMA OTZEJBHNX NaveK) paccTos
HHEe MeXxy npodaumu paBHo 50 M, & B HEKOTOPHX CiAyvYafX YMeHpuWaercd
0 25 M,

HecuoTpss Ha CymecTBYDLY® OGPE&THYD 34BACUMOCTH MEXZY CTENEHBD
M3MEHYUBOCTH KauyecTBa ¥ DACCTOAHKEM MEEZLY HpOG&lM, CTPOrux pacuye-
TOB ZJA OnpejelleHMs DACCTOAHHEA Noxa HeT. [oaToMy ZO CHX HOpP AAA
OnpezeJieHNA PCCTOAHUA MExXy MpoCaMu LKPORO MCNOABIYETCA MOTOX I'€O-
JIOTUYEGCKON AHAJNOTHHM.,.

SMIMpUYECKU YCTAHOBJIEHHWE PACCTORHEA MEXXY MpoleMu Hepeznro
NpUyMeuBLEeRH, JTO NOATBEpXEZaeTCsl Ha NpuMepe pacyera pacCTosHult
MEXZy npodamy no HasapoBCKOMY MECTOPOXACHUO, NPUBEXEHHOM HUXE,
PacueT npoua3BOZMECA MO ABYM METOZEBM: METOZOM pa3pfixeHus Opol u
QHAJMTUYECKNM METOZAM C MCHOJB3OBaHMEM KOadduuueHTa BapralyH,

Merox paspsaxeHusn. Pesyrprars onpo0oBaHus C

NPUHATHMA Ha MECTODOXACHMM DACCTORHMAMY MEXZY NpPOCAMM MCIONB3YDT-
¢ AN NOKCYETA 3&4MaCOB MAM onpeAeseHus cpeaseldl sompHocTH (mep-
Buii BapsaHT). 3aTeM NOACYMTHBANT 3ANACH UAM ONPEZENANT CpeRHI0
30JBHOCTH 4epe3 OZHO-IBA-TPU ¥ T.Z.CeYeHud (BTOpOM, Tperu#t u T.8.
BAPUEHTH), COKpamas B KuXAOM MOCJIELYHUEM BAPUEHTE YHCNO CedyeHHH.
B KuEZOM BapuaHTe, HAYMEEA CO BTOPOrO, MOACYET NPOMU3BOZAMTCH NO
HECKOJbKKM DAZAM ~ BO BTODOM BApUaKTe 10 AbyM przaM (YeTHoMy K He-
YETHOMY), B TPETHEM=IIO TpEM ¥ T.Z. Il0 KaXjgoMy yCTAHABAUBAETCA NOIr—
PEeLHOCTH [OACYETA NPOTUB MCXOAHOrO BapuadTa. B pacuer npuHuMaeTcs
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TONBKO MAKCHMANLHAA MNOTpPewHCCTh. ONTUMANBHHE DPACCTOAHUA MEXAY [1po~
Gamp ONPEAENANTCA C Yu4eTOM LOMYCTUMON HOTPEWHOCTH OnDPOOOBAHAS WIM
nojcueTa 3anacoB. PaccuOTpM 9TC H8 IPUMEDE.

Ha OTKpHTHX pa3paforkax Ha3apoBCKOT0 MECTOLOEAeuMA OLSUKA Ka-
4ecTBy yIJs Npou3BoAnTCA no ceTxe cysamud 504100 M (paccrofiyie MEH-
Ay npogmussn L00 M,paccrosuve uMexzy npodamu 50M).3a 1953-65 r.r.sas

T0 233 npolH Ha XMMUUECKUM 8HAJIM3,INON8XE ONpOoCOBaHKA COCTABIAET
3000x7000 m.

B HacTonAlee Bpenmfl B JMTEPATYpPe OTCYTCTBYOT [0AHNE CBEAEHU 00
OTHOCHTENBHUM NOPPELHOCTH ONPENENEHUA CPEJHETs COAepmannA 30au (M)
Ha YTOABHHX MEeCTOpOXZednsiX. OfHEKO,WCXOAH W3 TpeCoBanui I'UCT 1.022-
64 0 L0% gonycTHMOM DECXORJEHMN ABYX ONpEAENIEHMH 30Jbi0CTh4 B TOUKE,
MOXHO NpPHHATH NOTPCHHUCTE ONpEASNEHHE CPeZHEr0 3HaUGHUA 30JLHUCTR
paBnoil 5%.

Iasi pacueTa ONTHMANbHO{ NNOTHOCTW CKBAXWH SKCIAYATALUMOHHOH paz-
BeXKM METOZOM Da3pAXEHUN BHUMCIMM CpeZHeapn{MeTHYECKYW 30JABUOCTEH IIC
233 npoGaum. l[locne nepBOro COXpauleHus uucia npo¢ (cerb GnpoOGOBaHMSA
100x:00 u pa3HoCcTh CpeiHEl 30ABHOCTH IO YETHOMY 4 HEUETHOMY pHAEM
NPOTME UCXOAHOM CpeiHEW 30JBLOCTY He NpeBHcusa 0,6 OTHOCATENHEBHX.
liocne prToporo coxpamenus (cers onpodoBanad 150x100 M) passvocTh 10
TpEM DAJAEM TakRe He npesucuia U,6,0. llocke TpeTBErO COKpauweHua (CeTE
onpodorannd 200x200 M) pasHOCTd B OZHUM W3 B PALUB COCTABAANA YXE
5,3%. llocie werseproro coxpameHds (ceTh OlpoloveHiafs 400x400 ) pas-
HOCTH BO MHOIMX DUCYETHHX pAAEX craja GIu3Kon K 5%, a b 0LHOM Jaxe
NpPEeBLCHAA NPHHATYO HaMii ACNYCTUMYH NOPRELHOCTL OnNpeAesenua cpexHel
304bioCTH, TaKuMm 00p&30M, LONYCTHMNLE DACCTOAHKA MEXAY Ipobawy Of-
pedensaprcs ceTbio 400x400 M.

AHannruvyecrni MeTo0 g, Paccrosdue mexxy npova-

MK H&XONHTCA b ONpEAEJEHHOA 3aBMCHMOCTHM NT Xapaktepa pacupepeseius
30)IEHOCTH. YuCHO npcl (N),00cCHeuubaciee HALEKHOE OLDEAENeHN e CDeZ-
HUX COfepKaHWd, MoxeT OWTh BHWUMCIEHO NO QUPMYyJUE:
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rae: V -~ ros{fuumenT Bapuanmi;
nyZ - ZONYCTHMas OTHOCHTEIBLHAR HOTPELHOCTD ONpeZeleHus
CPEAHEro COACPXAHUA 30RH.
B T0o xe Bpeus n:% s IO
S = nzomazk, B npezeiax Koropoll pazpadarwsaercd 3aiexdb
yraa (BenRU¥HE B B3BECTHOX cTeneEM NpUOIMXEHHAA);

§ - nucmexb, Ha KOTOPYD PACNPOCTDARAETCH OZHA Ipoda.
S_v? mz’~S
oI M-V = 2
Torza S el KIu [ V2

AnanuTHvecKuil MeTOZ ONpeAeneHEA TYCTOTH CEeTH ONPOCOBAHEA He
Aonxed OHTH MCHONB30BaH 03 yUETA I'€ONOTUYSCKOrO0 CTPOBHUH ¥ B OT-
puBe OT ONHTA paloT. XOTA MHOTME MCCIEAOBATENM CUMTADT LEAECO06—
PasHHM HE3aBUCUMOE MCNONB30BAHME (QOpMYyl.

Koajpruuenr Bapuanuy AnA Ha3apOBCKOro MECTOLOXZCHMA NpM CPOZ-~
HEKBAJADATHUHOM OTKJIOHEHHHM OT cpezHelfl sombrocTd 1,04% m cpexmeit
3onpHOCTH 10,9% paBed 9,5%. llozcrasu® B gopMyly S= Vz
MCXOZHHE XaHHNEe, NONYJIMM:

2
3 = -2.X2100000 "92200000 = 581717 u°
’

MIM KBaZpaT CO CTOpPOHOH 746 M.
YuuTHBaA ABA CHOCOGA ONpEXeNeHMA, MOXHO NpMHATH, YTO ZOCTa-
TouHO# ceTho onpodoBamun fBafeTcA ceTh 400x400 M.

JloxymeHTAlMA NDE ONPOGOBAKUM
OrGop npo6 yras 00AZaTENbHO RONXESH CONPOBOXZETHCA I'E€ONOrMYec—
Koif 38DHCOBKOH ¢ NpUMEHEHMEM YCTaHOBHGEHHX YCJOBEHX 0C03HaueHuft.
3apucOBKM ZEAaDTCA B NOIEBOM XypHale onpoCoBaHuf B macurade 1:50,
1:100 #au I[:200 B BHZE CTPYKTYPHHX KOIOHOK C yKA3aHueM HHTEpBana
OnpoGOBaHUA, HAUMEHOBARMA YIAd M NODPOZH, C KPATKUM ONHCAHMEM.
3nech xe YKASHBAeTCA MecTO ordopa npol, A8Ta ¥ (SMMIMS OTBETCTBEH-

HOTO 3a onpoGoBaHHe, Pe3ynbTaTH XNMHYECKOI'O aHalNM3a 3BHOCATCH B
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aKT nrdopa nmacroBol mpoOu (llpunoxenne ke I0), Koropui BuecTe C
XYpPHEEAOM ONpOCOBANMS HABIADTCA OCHOBHHMM NEPBUYHHMM AOKYMEHTAMM
recaormuecrofl cayxOm npeanpusiTus. Kaxzu#k reoumor moxer BupadoTaTh
Haufonee NpUIrOZHYL ZAA AAEHMHX ycnoBud (Qopuy xypHajma onpoCoBaHuS.
[IpuBsiska NMpoOH OCyKecTBIAETCA,K8K NPABANOC, MHCTDYMEHTANBHO. I'e0-
JOT MOXEeT NPOXM3IBOZMTH NPUBR3KY U CAMOCTOSTENHHO CHOCOOSMM, ONKCAH-
HEMH B rzase [I. Kpowe TOoro cocrasisercsa KaTalor npoG, B KOTOPOM
COZepXaTCH Te Xe IpafH, YTO B B axre,

Ha cneuyuaxpHuX nnaHax onpoGoBeHus macmrada 1:1000 uau L:2000
y uMecT OoTr0opa NnpoG HPOCTABAAETCA HOMEP NPOCH WM CPEAHAA 30ABHOCTH
no nxacry. B0oABHOCT AAR Coxbhie# HATAAZHOCTM AYU@e NPOCTABLATH
neeTHol Tymsm. 10 5THM ZAHHNM CTPORTCH W3OJMHAM 30JBHOCTH. [pu
HTOM MCHONB3YNTCH TaKXe CBEIEHUS IO pa3bBeire NMpOWANX Jer. Ha naa-
HaX ONpPOCOBAHHA IIPOBOAATCH KOHTYDH BHXOZA NAAcTa NOX MNOKPOBHHE
OTNOXEHUS, I'DAHHIN 30H OKMCIEHBA, KOKCYOWAXCA yraeill m HEKOHAMIMOH-
HHX yraeit,

[lnans onpoGoBarks ¥ DACNpPENENEHMA BOALHOCTM MOWHNX HIACTOB
MOXHO COCTaBAATH KaK AAR OTAENBHNX YTOJBHHX Nayek, TaxK ¥ JXA Bce—
ro nnacTa, UCHOUB3YR AAR ITOr'0 CBOAHHE CTPYKTYPHO-KBUECTBEHHHE KO-
J0HKM (CHOCOCH COCTaBIEHMS KOJOHOK, CM.Ta.0).

Ha BepTMEAINBRLX, NMPOAOABHHX M NMOMEPEYHHX paspesax Macurasda
131000 ung L:2000 cTpOATCA MIK NPOEKTUPYLTCH KONOHKM C JAHHHMU
onpodoBanua. [0 CERMMOHHNM DDOGAM MOXHO BHJEJNHTH 30HH C [IOBHEEH~
HOH 30ABHOCTHD.

OTH MaTepHall NOMOranT NISHKPOBATEH QUMCTHHE paCGOoTH. [0 HuUM
COCTaBNADT TEXHOJNOTKUYECCKHE KEDTOUKH AJIA CENCKTHBHOH BHEMKM YIif
(puc.56).

TexBomOrMyecKas KapTOUKA COCTABIAETCA FEONOTOM ANA KAXZOTO
SHCANYaTAIMOHHOI'0 yY&CTKA M padorawiiero 3KCKabaropa. [lo uHTEpBA=~

JaM MEXZY NUKeTaMM, BHHCCCHHHMK B HE&8TYPY, COCTABIAACTCA reonoruyyec-
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Kefi 3apHcoBKa (paspes) yuacTka npeacTosmedt pacorTH sxckasaropa. Ha
pa3peae yKO3aHM YYACTKA YTiA B NOPOZ HORNEXAUMX CEIEKTHBHOX BHEM~
ke (pec.56). B radmEue yxasaHW RPEANONSIdeMNE OCHEMH BHEMKM YIIS
# NOpox.

KapTouxy ¢ Z@HHEMM IEOJNIOTHYECKOr'O CTPOEHMS YyY4CTKA 3&AXOAXM M
SO0JBHOCTH KaxZOro NpOCHOA YPRA MAM AOPOAN MOMHOCTHY cBuEe 50 cM
BHZADTCHA HENOCPEACTBEHHHWM UCHOAHMMTENAM paGOTH HO AZOOWYe YIifl.

Pesynsrary OnpoGOBaHEA ABIAANTCH TAKAE OCHOBHHM MATEpDHAEJIOM ANA
COCTEBIEHUS NPOEKTOB CTAHASDPT®B (KauecTBEeHHHX $opM) HA AOCHBaeMii
yroas. [lpoexTH CTAHZ3PTOB COCTABIADTCA ANA NEEZOM MapKe ¥ Ans Kax—
zoro copra yraef. llozcuer HOpM 30ABHOCTH ZJA OTAEABHHX YYBCTKOB
nnacTa, HaME@YGHHHX K BHEMKE, NPOMSBOXMTCHA Ha OCHOBE NJI&CTOBHX Ipol
PacnonoXeHANX B palioHe OyAymuX OUMCTHHX padoT. Bce ucxofHue AaHHHe
ONpUHUMSHTCH 10 PESyJAbTATANM TEXHMYECKOTO aHapusa. 3acopeHHe HoOH-
BAEMOI'0 yTaA COKOBHMM ROPOASMM NAACTE YCTAHABIMBADT NYTEM COMNOCTAR
JeHUs NIACTOBO-NPOMHUNECHRHX M DKCHNIyaTaUMOHHHX RPpP6. PasHuma B
S0JBHOCTH ONpEZeJHT 34COPEHME NIACTA 38 CYET COKOBHX NODOX, AHAana-
3MpYA 3TOT MATEpUEN, MOXHO YCTEHOBUTH BOSMORHOE 38COpEHME YIUA B
KOHTYP® 3KCKABaTOpHOA 3axoaxy /72/.

Cucrenars¥eckoe ONpOCOBEHME ¥ &HANU3 €r0 JaHHHX C NOCTPOeHMEM
nnasos (mpoekuu#) pacnpeZeNeHUA BOABHOCTH ABARADTOA HeOOXO0ZMUMEMU

MOTEepUANAMM XLA NPOTHOSMPOBEHMA KAYECTBA YIif.

Konrpoas onpoGoBaHHf

[ipy onpojoBanuy JnOHM METOZOM BO3RMKADT norpemsoctn. Cpeau
norpewsocTe! BHEGARWT NpOMaxm, CAyuallHHe M cUCTEMATHYECKHE OWKOKM.
[lpoMaxu 0Cycnasi¥BapTCA nNyTanduei HOMepoB Npol, OnuCKaumd, rpyOH-
MK omMGKaM® NpK apmMeTHUeCKHX pacuerax coxepxanu#t u T.x.lxes nan.
HHE ONpOGOBEHMA AGTANBHOH pPa3BeZKM, NpPOMBXH MOEKHO JEI'KO OCHapY—

XHTh ¥ YCTpaHATh., KOrza HEBOSMOXHO YCTaHOBHTL KCTHHY, DE3yABTaTH
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8H8JM30B GPAKywT M NPOU3BOLAAT 8HAAU3 AYOAMKATOB Ipol.

Cnyyafiene owrOKM ONpPOCHBAHMA UMENT pasHue 3Haxn. TaxkEe omuGHM
MOT'yT BOBHEKATH 38 CYeT 0T00pa Npo6 B palioHe HADYWEHUA YI'OLBHHX
nnactToB. YacTuuHas NOTEpPH MaTepHana NpoCH npu €€ B3ATHM U o6padoT-
Ke, NOrpelloCTh B3BEHMBAHMA HABECKY =~ BOE DTHM OLMOKY HOCAT TaKxe
cayyalliuif xapakrep. Cayvaiinne ownmGKM OKa3NBawT HAMOOJbWEE BIMAHME
Ha CpexHUe pe3yABTATR OfpoCOBaHMA NpPU MANOM uucie NpoC. YBenuduerwe
KolIMyecTBa Npol yMeHbNAeT BANAMKE CAy4YallKuX omuGoK.

CucreMaTHyeCcKue ONKOKE ONPOGOBAHMA BOSHMKANT NOX BIUFAHMEM NOC-
TOAHHO ZelicTBywuux B OZHOM HanpasieAMM QaxTopos (ZedexT cnocola 0T
opa Muu ahanwsa npol), NMOATOMY OHKM BCEIZa XapaKTepPU3YOTCH OAHUM
sHaKoM, CucremMaruuecKas OuMOKa NpW YBENMUCHUK UMCNa NPOC HE M3MEHHr
eTcAd, @ YTOUHAETCA. B Cusy cBoeil OIHO3HAYHOCTM CUCTEMATHUECKHUE
OWUGKY MOTYT NPUBECTH K CEDHE3HHM WCKAXCHUAM B OOMMX BHBOXAX.

KoxTpoas 0T00pa NpoG Ha yIOABHHX Kaphepax OCYNECTBIAETCHA B3A-
THEM ONHOBPEMERHO MJACTOBO-IPOMHIACHROR ¥ niaacToBO-gudhepeHUranbHOR
npoG, npvvyeM NIACTOBO-NpPOMHWJEHHAA Npofa SBARSTCA OCHOBHOK, a nzac-
TOBO-AupJe peHINanbHag —= KOHTPONbHOH, OCHOBHHE M KOHTPONBHWE® NpPOCH
06pa0aTHBanTCA ¥ AHAJM3UDYITCHA B TOXACCTBEHHHX YCHMOBUAX, B NPOTUB—~
HOM CIY4a€ MX pe3YNbTATH MOTYT OK&34THCS HECONOCTABNMMEMM,

ConocTaBieHie MOJYYEHHHX Pe3yNbTATOB ONpPOGOBAHMSA BCKDHB&ET Mo~
rpemHOCTh ONpodoBaruA .OuMcKka He RoaxHa nNpeswwars 10% OTHOCMTEABHHX

[TpaBUNBHOCTD NPUHATOrO Ha MECTODOXACHMM cnocoda npodeordopa
ycraHasiuBaercs 0o0Jee AZOCTOBEDHHM CNOCOCOM, HanpuMep, OOpo3Zonhfi
Ccnoco6 KOHTPOJMMPYETCA 38ZMDKOBHM CIOCOGOM, HO NpPU 3TOM HYRHO YUMTH-
BaTh 3aCOpeHMe DKCNNYaTaUUOHHOW vacTu mMiaacTa GOKOBHMUA HOPOZAMM.
Eciu BhfABIEHA cHCTEMATHYECKAR ONMOKA B paHee NPUHATOM Cnocode, TO
[IONYYEHHHE DPE3YABTATH WCHDPABIANTCA NMYTEM BBEACHMA NOMNPABOYHOTO KO-

3QguurerTa, KOTOpHi BHYMCAAETCH: Kn:-gﬁ
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rpe:  Cx - cpepHee COAEDEaHWE KOMIOHEHTA NO KOHTPOJLHHM IIpOCaM;
Co — TO X€ 10 OCHOBHHM Npo0aM.

JlocTroBepHOCTH XMMMUECKUX AHAJIM30B YCTAHABAMBAETCH [POBEAECHHEM
BHYTPEHREr0 M BHEWHEr0 KOHTPONA. BHYTpeHHMH KOHTDOJE NPOM3BOAUTCH
nyreM sHauR3a WHPPOBAHHWX NpOO XMMMYecKol sadoparopuell. xoropas
uccnezoBala OCHOBHHE NIPOCH. MarepuanoMm mudpoBaHHOA NpPoGH ABIAETCH
YacTh AyOAMKaTA OCHOBHOM NpOCH. ConocraBliekue pPE3ylNbTATOB XuMHUEC-
RUX 3HANM30B OCHOBHHX M mMGPOBAHHMX NPOC MO3BOLAET YCTAHOBUTH BE-
IMYMRY cayvaltHoit morpemHOCTH. BHemHMii KOHTpOND NpPON3BOLUTCA NMOBTOP-
HEM 8HANN30M AYOAMKATS OCHOBHHX NPOG. AHANM3 BHIOJNHAETCH KOHTDPOUB-
Holt yaGoparopueil, BHemmuil KOHTponb oGecleysBaeT BHABJIEHME CUCTEMA-
THYECKOH omMOKM, KOTOpad BO3HMKAeT B OCHOBHOR yaGoparopuM. BieumHe-

MY KOHTpOAX noxBepraercd OOwYHO 5-i0% OT OCmMETO uKuCla DPRAOBHX NpOO.

§ 2, YcosepmeHCTBOBAHEE ONpOCOBAHUA

YcoBepmeHCTBOBAKME ONPOCOBAHMA HANpABIEHO H& JCTRHOBIEHUE CO-
HEDX8HUA BPEAHWX MJM JI0JI63HHX KOMIOHEHTOB (e3 oTGopa Marepuana B
npofy, ero o0paGoTKM ¥ aHamM3a. [[peMMymecTBO TAKOro ONPOCOBAHKA
0eCcCnopHo: yBEIMYUBRETCA ONEPAaTMBHOCTH ONpPOCOBaHMA, COKpauawTCH
3aTpaTh TPYA& ¥ CPEACTB NpH DKCNAYATALKWOHHOM pa3BEZOUYHOM OYyDEHMM

NOABJNACTCHA BO3MOXHOCTH OE€CKEPHOBOM NPOXOAKK CEBAXMH U T.ZA.

Teoguanueckue METOZN ONpPOGOBAHMA

daeXTpoKkapoTasx, OnpereleHue 301bHOCEX yried mere

ZOM KaXyWUXCH conporTubaesudh (xc) M NO ZAHHEM I'PYHTOHOCHHX Npol
Rauoonee 30}EeKTEBHO AAR YrAeR C BHCOKUM YAEABHHM CONPOTHUBIEHAEM
(xamennne yrau wapks [,T,E,K,0C, a Takxe Gypue yram, Gauskue no
cBouM cBoMCTBaM K Mapke J), MpU MOMHOCTH CIOA NpEeBHZANNLEH 5 CM.
B 3aBMCMMOCTM OT BEJWUYMHH 3CIBHOCTA M3MEHAETCA reouavyeckas Xa-

paKTepucTuKa nuacra. MeToAUKa cnpelesieins 30NBHOCTU I1YTOM 3JAEKTPO—
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KapoTaza orpadoraHa B ychoBufix [ledopckoro Gaccelima /27/, Ho ee ¢
yenexoM MOXHO NEPEHECTH W Ha ADYT'He yroibHhe Gacceltmm.

Ha xaporamupx ZuarpaMmuex JOKanbHHE nporMOu xpusol KC (oTriaone-
HUE B CTOPOHY YBEIMYEUWf)COOTBETCTBYNT YBONMUEHHW 30XBHOCTH.
Crenens nporuda KpuBod KaueCTBEHHO XapaKTepU3YeT 80JBHOCTH HCCHO-
Ayemoro nzuacra, lipt HEOAHOPOZHOCTH CTPYKTYDH JIPOLBHOrO NMI&CTE NPO-
THO KpuBoi KC Ee BCEerza cOOTBETCTBYET TEODUTUYESCKEM pacueraM. Ju~
NHMpUYEeCKy YCTAHOBIEHO, YTO OTHONEHME KAXYWErocs CONPOTUBICHUA nau-
K4 B CIOXHOM MJACT® K CDOZHEMY KEEYLEMYCH CONPOTHBIEHMD HIacTa Ha-
XOZMTCA B NPAMOH 38BMCHMOCTH OT B0EBHOCTM (puc.57, 8). JeHHHE IpyE-
TOHOCHO# NpOGH MCHORLBYDTCA AN XapaKTEePUCTHMKM ONOPHOK navuKM.

JZ0oBNETBOPUTENbHLE ZAHHNG IIONYY6HH TaKEe HpPM MCCIAGLOBEHUH 38—
BHCUMOCTH 30XBHOGTH OT OTHOCHTOABHOH SNGKTPONDPOBOZHOCTH OTJAENbHOM
NayKy nuacTa ¥ 3HaueHus 3roff BeNMYMHH ZAA Bcero maacra (puc.57,6).

Ina xamenunx yraelt Caxanuna H.5.JlopTMaH Takke YCTAHOBEEHA KOp-
PENALMOEHEA CBA3D 30JBHOCTH M UCTMHHOIO 3NGKTPHYECKOTO CRNPOTHBIe-
HUMA,

Ha SruHcalickou ¥ KHSHITANBCKOM CYPOYTOIBHHX MECTOPOXZSHHAX Typ
raffickoro nporuda B 1958 r. OHau HpPOBEZEHH MCCHEXOBAHMA COTPYXHK-
xaun BUTP ¢ neasn onpenencuus 30JHHOCTH YTOABHWX NAACTOB N0 J&H~
HuM XapoTaxa, (Oruer "PaspaGoTKa METOZMKM ONBHKA BONBHOCTM YIONb-
HHX nA8CTOB NO ZaHHNM Kaporaxa" ®pum B.B., Jopora Il.Il., gouam BUTP
1958 r.) lccnezosarens Zand OTPULATEABHYD OLEHKY METOXAY KAXyWHXCH
conpoTHBIEHUHE NpPUMOHMTENBHO K OypuM ¥risM. Kakof-nuGo ueTKod samu-
CHMOCTH MEXJY MSMOHOHHMEM BOALHOCTM NJACT8 IO 6I'0 MOLHOCTH M KDUBhH~
My KC Ra zmarpaMuMax UM He yAal0oCh yCTAHOBUTH.

O0bem pafoT NO MBTONY BuSBAHEWX NOTEHEMEJOB OKA3aJCH HeZocra-
TOYRHM A OKOHYATENLHHX BHBOZOB. Ho pesayarTaTH NOATBEDEASR® HANM-
y4e KaueCTBEHHOA BABUCUMOCTH MY 3NEKPHYBCKOR SKTMBHOCTHD yIOlb-
HHX NJ8CTOB # HX BOXBHOCTHK.
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PaanuoakKTuBHNE METOJAH TaKKe NDUMEHANTCA ANA

onpeZAeieHHA COZEPXAHHA 30JH.

I. Meroxn rauma - rauma KapoTaxa OCHOBAH Ha 3aKOHOMEpHOR 3aBu-
CUMOCTH MEEAY NJAOTHOCTBHO M 30JBHOCTBN YTONBHHX NA3CTOB. B.B.¢pum
n II.0.Jopora (roT xe oTyer BUTP 3a 1958 r.) nposenu Ha IruHcaicKoM
¥ KHBWATAIBCKOM MECTODOXACHHSX MCCACZOBAHMA HA XOBATH CKBAXMHAX.
Merox maer HauGolbiee OTKIOHEHUE BO 30JBHOCTH OT cCpezHeapujueTH-
yeckoro 3navesus ¥ 5-6€% ANA YLONBHHEX NMIACTOB C SOIBHOCTHD MEHee
25% u 7-8% Anf NAACTOB C 30ABHOCTHL 25-40%. MeTOX NAOTHOCTHOIO
KapoTaxa Hau0oiee NepCIeXTHBEeH A OLEHKR 30IBHOCTH OYpPOYIONBHMX
NIacToB.

2. MeToZ pacCEefHHOTO raMMa-H3EyYeHWS OCHOBAaH HA OCNYUEeHUH NO-
pOuKOBHX NpoG (pasmep sepeH NnpoG A0 0,2 MM) DEHTTeHOBCKMMM NyYaMh.
3omomep "Cenzp-Hrc" (Toxnanaus), Mcnoab3ywuul peHTreHoBCKoe M3ny-
YEeHHE C JJIMHOA BONHH 1.?9ﬁ. ONJ MCNHT8H B TEUEHHE ABYX-TpEX JET
Ha maxtax lonnaunuu w AHTAMM Kak Ha KOHBellepax, Tak M HAa eIWHHMY-~
HNX npoGax. [lpuGop noxasan cpezHDY NOrpemHocTh He Gonee O,I-0.3%.

B 3onouepe (3AP), coszasnoM B uncruryre YxpHUMyraeoGaromenus
/82/, npuMeHeHa PEHTreHOBCKan TpyOxa BCB-2 ¢ KOGAJbTOBHM aHOZOM M
ABYMA MyuyKaMmu H3NYy4eHHA. Bec ycrauosku I90 Kr, nurTanme OT CETH
nepeMeHHOro TOKa C HampAxeHued 220 BoAbT. Bpema samepa 3-4 MuH.
Morpemsocts uamepenns 0,5% zua yraeit ¢ 3oiAbHOCTED OT 4 Zo I4% B
0,7% mns yrae#t ¢ sonpHocThH OT I4 g0 24%. Ha TOYHOCTH M3MEDEHHA
BIMAGT MEHepaNBHwA cocrtap (ocoGesHo Cal) ¥ yBenHuEHHE BIAXHOCTH.
T'pazympoBKa npucopa Ha ONpeZeJIeHHHH NAACT NO3BONHET CHMBKTH KCKA-
XeHUA, NONYUaeMHe 38 CUeT BAMAHWMA MMHEDANBHWX npuumecef. Jna OypHX
yraeil, rie BAAXHOCTb KONeCneTCA B WAPOKAX NpeAenax, M3MEDEHHE MOX-
HO NDOM3BOZMTEH TONBLKO HA NpPEABAPHTENBHO BHCYWEHHNX YI'AAX.

XoTa MeTOZ pacCEARHOTO TaMMa-M3JYUCHMA ¥ ABAACTCA Haubozee
NEpCHEKTHBHEM, HO 38javYa 3Ta ZajeKo eme HEe pemeHa.
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3. Merox orpaxenHOro Oera-usnyyeHus. [JOCKONBKY OCHOBY yIif cCOC-
TaBAAnT DJEMEHTH ¢ HU3KUM aTOMHHM Homepom (C,H,0,N ), a somu - ¢
Gonee BHCOKEM ( SL,AL,Fe.Cu,Mg) MOXHO OXMAATH, YTO MHTEHCHBHOCTH
OTPaxeHHOI'0 OerTa-M3NyueHHA GyAeT CYmEeCTBEHHO 3aBHCETH OT 3O0JBLHOCTHU
yraa (CM. CxeMy pazMOaKTMBHOI'O 30J0Mepa, Ii.JI).

TOYHOCTHL ONpejesyieHus SOJBHOCTH C NOMOLBD T (rannut) - 1%,

St-  (crpopuuit) - 0,7%. WsueHeHHE YNNOTHEHMA NPOCH HE BAKSET HA
NOK&3aHuA. JUEB CHABHOE CXaTHe YIAA HEMHOTO CHHX8ET [OKAa3aHAA Ipy-
odopa. llocze ZOGABKM OKMCIOB XeNe€38 M KAABUMA K PAAGBOMY YRJID NpH-
0Op noKa3ay BHAYMTENBHOE YBEJMYGHME 30JBHOCTH, T.€., YBEANYEHUE TH~
XeANX KOMNOHEHTOB B 80J]i€ NPUBOAUT K 3aBHNEHHO PE3YNHLTATOB 30ABLHOCTE
VaueHen#e BHaxHOCTH HpoG pAZOBOro yras oT I Zo 5% He OKaswBaeT Biu=
fiHEe HA [O0Ke3saHKe npadopa. Bpewma MaMepeHHsi 30ALHOCTH OZHOR HPOCH
He npeBuEaer I wuH. /26/,

Merox oTpexeHHOro GeTa-ESNyYEeHUs NO3BONAET NPOU3BOXMTH ONpEAE—
JeHHe SONBHOCTE B MGCT8X KOPEHHHX BHXOZOB yrag. Lna 270l Nem CKOH-
CTPYMpOBaH NEPEHOCHOH paamoMeTp BecoM 3 Kr.

fipy ycTRHOBIEHWM 30JLHOCTH BAXHO, YTOCH OTpaxanmas NOBEPXHOCTL
Ouna nnockolf, Hanuume HepoBHOCTEH HPMBOZMT K MCKAXEHMD DE3YNLTATOB.
NloaTony onmepaTopy, NPOM3BOAANEMY M3MEpEHHE, HEOOXOZMMO EMETH pyd-~
HYD IApellb C KODOHKOH, apuMupoBaHHOi pe3namu AJA BHpPABHUBAHUA NOBEp—
XHOcTe# yyacTrkoB. KoaumyecTBO 3aMepoB OyZeT 3a4BUCETH OT M3MEHUMBOC—
TH KauecTBa M MOEHOCTH niacta.

llpuGopou MOEHO ONnpeAenUTH SONBHOCTH NOPOMKOBHX NpPOG, NOATOTOB~
NeHHNX XN OnpeZesebus METOZOM CEMraHus. J3 NOpomKa ApUroTaBIMBAET~
Cfl PYYHHM OpPECCOoM TaGleTKH.

Tax Kak MuHepanbHHii cocTaB yriefi McHAETCA IO KARJOMY MECTOpPOX-
ACHED, TO TPafyMpOBKY npudopa HYXHO NPOM3BOZMUTE MO KAXAOMY U3 HUX.

JTa)oHOM MOXET CIYXUTH TalieTka C 3apaHee OnpeneseHHO# 30ABHOCTHD
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METOAOM CHATSNMA,

307:H0CTE IOPOUKOBHX NPO0 OilpeASAAGTCH C NOTPENHOSTHEN B CPEA~
new 0,1~0,4%, a B waccuee ~ 0,4% /100/.

ARTUBAUMOHNEN MeTOZ ONpeleseHUAR 3OJBHOCTM YINIA MCIHTHBAETCH
T'.C.Boamec AMUKOBEM N Ip.IDUMEHATONBHO K YONOBUAM KODKMHCKOFO Kaphepe

Onpegenenue 30iBHOCTH N0 OOBeMHOMY (yZENbHOMY) Becy yris

lnoTHOCTD yruell 3aBuCUT OT MMHEpPANBHHX NpuMecei, ONpeAeNARLAX
30aBHOCTE yraef. 910 OOBACHAETCA 3HAUMTCIBHNM DA3JUUNEM YAGNBHHX
BGCOE OpPPEHMUECKOro Bemecrsa yraa (1,2-1,6 r/cu°) M ero munepaib=-
HEX npuueceil, NpeACTaBAEHHNX OGNOMKAMM NOPOX OCAXOYHOL0 KOMINEKCA
(2,4-3,0 v/cx®), mupura (5,0 r/cu®) u T.Z. [pn HE3HAUMTENBHOM KO-
NeGanun Mapok yried ¥ cocraBa MuHepalhHHX npuMecell 3ona yBenuyu-
BaeTcA Ha 1% npu yBeamyeHuy niuotsocts Ha 0,00 r/cu®. Pasmuume B
B NIOTHOCTAX UMCTOIO YIiA M €r0 30JH NO3BOAAET YCTEAHOBUTH AJA He-
KOTODHX YTOJNBHHX MECTODOXACHHN UETKYD B3aBUCHMOCTH MEXZY NJNOTHOCTED
(UIM yAENBHLM BECOM) ¥ SONBHDCTBY yraa /46/, f103/. Texyo saBuCU-
MOCTH, ¥300paXeHnyw, Hanpuuep, Ba puc.58, MOXHO MCHONB30BATH A
OnpeAeNeHU 30IBHOCTH.

OnuTHwe onepeseiienus., NpoBeleHHHe Ha KODKMHCKOM Kaphepe, MO~
TBEPAMIM XOPOWYK CTACWABHOCTDL CBAZU 30JBHOCTM U OOBEMHOrO (yAEAB-
HOTO) Beca yraf, ycraHosuexHwe I'.]l.oucesxo /103/, ¥ NOKasamu Npak-
THYECKYI0 LSNECOO0PA3HOCTD UCNONBAOBEHKA BTHX 3AKOHOMEPHHX CBA3CH
ANg OneDaTHBHOIO yvyeTa KayecTsa yras. lipy 3TOM UCNORB30BAHME TMA-
pocTaTHyecKux BecOB(NMDOMBBOACTEO BeHIpMA) nosBoafeT, MO ZaHHHM
A.l.KocaroBa, B 3 pa3a yCKOpUTE: ONpeZeNcHuEe 30IH M 3HAYMTEABHO
COKDUTHTDL TPYAOEMKME Onepauuu no ordopy ¥ oGpadorke npoG. 3TH BeCH
YCNEmHo MCROABIYHTCR INR ONPeXENeHUs 30ABHOCTM HA CYPOYT'ONBHEX
rupnepax TIP,

Onpezsneyke OOLEMHOPO BECA MOXHO TaIFe OMCTDO BECTH Ha cne~

228



UMONBAOM HPHOOPE - LEHMCHTOMETPS, MEalNa KOYODOrs IpaiyupyeTcs o
BHAYCHHAM BOABHOCTU, COOTRETCTBYNUMM OUBEMHOMY BECY NO YCTBHORIEH:
HOW uX B3AAMHON 38BHCUMOCTH. TaKoe [ONYABTOMATHUYECKOE Onpenesexue
S0ILHOCTH NO OCHEMHOMY Becy 88T ZOCTATOYHY® TOYyHOCTH ~ 0,5%, CM.
xypHan "lzpxayd”, k 23, 1965 r.

30ABHOCTH MOEHO onpezeudrs no gopuynam J.A,Kaszaxosckoro,
NpeZNOKCHRNM ZJIA S8HEJIMTHYECKOrO ONPBAGNEHMA OCBLEMHOI'O Beca no
30IBHOCTH yTas1/98/.

MexasusupoBassn# crdop npod

Bropo#t nyrs ycoBepmeHCTBOBAHMN ONDOGOBARUA ABAAECTCH MEXAHM3A~
U¥A Hponsccos npofcorGopa M 00palorTku npol, BeAyHaR K YBEAMUSHHD
NPOMBBOAMPEABEOCTY ONPOGOBAHAA, K BHAUATEIBHOMY 3KOHOMUUECKOMY
sfderTy » noBuBeHux G630NBCHOCTH TPYAS.

I. lpuMeBenre 3NEKTPHUECHUX YTONBBHX OMJA ZIR NPOM3BOACTBE
BpyOa npu G6OpO3AOBOM ONpOGOBAHME, OCOOEHHO KaMEHHWX yrael, obner-
46T BAROONEE TRYAOEMMMS NP CceH ONpOCOBAEAA M VAYYUACT KATLcTBO

npodooTdopa. Cxspocsh peaai +8KOU nuIM no yrag cpeasell xpenocTn

L0 om/vug. [prrog NEAN OCYHSCTBARETCA NOCPEACTEOM TEUHOPO BaIA

or praeXTponmrarera. OCum¥ Bec ¢ suexvposmmraresew >0 uy. lIpw or-
Gope npod Gap munm crapurca nog yraow 60% X mmockocTu nabos,
BpyO Hueer Tpeyronbuyno gopuy (cM.ri.¥l).

2, B I95 r. npou3nofuau NpPOMSBONCTBOHHHE UCIHT8HAA YCTYNHOTC
npoGoorboprrxa YlI-2 ans onpofoBanus yraeH HA Kapbepax C KPYTHMM W
BARAOHMNME NNACTAME. BOpPOBAZ0OBCE CNPOUOBANKE NDOM3BOZMIAOCE 1O NQYw
B¢ yeryna. Mexasusu ofecneumBaet NONHOCTHO MEXAHM3MDPOBAHHEOE BHNOX-
HEEHe Boex onepauuit no ordopy, APOCIEHED ¥ COKDANEHMN IJIECTOBO-
NpOMNUNICHEEY Npol yraa. [pusenesue npodoorCoprera Yi-2 nautonee
paiMOHaNEHO NIpM DA3paGOTKe OTKPHTEM CNOCOGOM YrOABHHX MJECTOB ¢
yraow nazenns donee 30°,
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Yerynuuit npoGoorGopumk (pac.8I) coszaH Ha Case Tpakropa
T-I00 MI'l. Cnspezx TpPakTOp OCOpPYACB3H OTBANBHHM HOXOM ANA 3&YHCTKE
NOYBH YCTYNA OT HABANE M CNONWANGHHMA 3YChAMH ~ DHXINBENAMH, OO3-
BONANEMMY Nepejy 3auMCTHKOR B SMMHee BpeMf DHXIETSH 8aMepamuit ciok.
Ha 3auMmeHHOM yYacTHEES NpPOM3BOAATCA reolOrHYecKas AOKyMEHTalUus, noc:
Jie KOTOpO# reoyor A8e€T yKA3&HMA TPAKTOPHCTY-ONpPOOmAKY Of orlope
NpoOH CEKIMOHHO WIM HAa MOJNHYD MOEMHOCTH NIACTE.

Ha tpaxrope ouMoHTMpPOB8H npoGoorOMpanmui paGouuit oprai u Mexa-
HU3M NS pasZe’Kd M COKpameHWR Bec& NpoOH (CM.ra.YI).

[IpencTaBUTENEHOCTD TAKOA NpoOW OHNa ONCHEH8 NYTeM CpaBHEHUS
ee ¢ naacroBo-zuddepenunansyot npoGodd, oroOpaHHO# BpyUHYD CO CTE~
HOK OOpOSAM, npozenaHHod JM-2. JlaHHNE NO 30me NOKARANM HE3HAYMTEID
ke pacxoxaenus (+1,73) ¢ (-2,23)%, /55/.

Cocras Opuragy H8 Npo6BOTCOpDHMKE - 2 YenOBEKa. YnpasjeHue pa-
GouuM OpraHOM - I'MApDABINUECKOe. Bpamenue nepezaercs IMOCPEACTBOM
KapZaHa.

JxoxHomyueckult agdexT B peaynbTaTe NPOMHIJIEHHOrO0 MCOHTAHHR YC-
TYNHOTO npoloordopHMka B Tpecre "Hprumyroas" cocrapiser 18.000 py6
B rox. Yil-2 aaumcuser Tpya or 8-a0 IO venosex.

§ 3. Onpezernenve SOHH OKMCIEHNHX yrieft

Oxucnesne (BHBETPMBAHME) YTAedk MPOABAAETCA HA TIyCMHY Ao 20~
100m or AzHeBHOU MOBEPXHOCTM. AreHTamM¥ NPORECCOB OKUCNEHAA ABAAST-
CA KMCIODOX BO3AyXa U KUCIODPOA, cozepxamufics B HUCXOZALMX MOL3EM~
HHX BOZA8X. B RawyannHo# cTazuy OKMCIEHHA (B CPABHMTENBHO IAyGOKO
3aneranugX CIOAX) B yPAAX NPOMCXOZAT HPEHMYUWESCTBEHHO XMMUUECKME
uaMeHeHHA (CoaepxaHMe KMCIOPOXNA YBEIAMYMBAETCH, COZEPXAHHE Yriepo-
Aa M BOZODOZA CHMUXAETCA) 03 3aMETHOr0 U3MeHEHMA (U3UYECKUX CBOKIS
yras. BiaMxe x noBepXs0CTH, IAE€ NpPONECC BHBETDUBAHUA KAeT Ooned
MHTCHCUBHO, NPOMCXONAT 3HAYMTENBHHE M3MEHEHMS XHMUYECKOTO COCTaBa

U Quandeckux cscicTB yriedd, 3aMETHHE NPOCTHM IJu30M: CHMUXAETCH
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TBEPZOCTH ¥ KDPENOCTH, yMeHubmaercs yzelbkEi Bec. B yrasmx cpeguei

n BHCOKOH crazmil MeTaMopdM3Ma NOBHEAETCH BHXOX JETYUMX, YBEIMUN—
BAGTCA COZGpXaBue 002 u CO. Cnexapupecd KaMeHHHE YyTAM CTAHOBATCA
HENPUTI'OXHKMM ANA KOKCOBAHHA. JMEHBINAETCH TENIOTA CrOpaHusi, ROBH—
HBeTCA BAAXHOCTH, KAK NPABMNO, YBEIMUUBASTCH 30ABHOCTH IR Ba
cyer pas’pymeHMs OPraHM4Yeckoffl wacTu. Yram MOTYT HECTOJNLKO OKHCIMTH-
Cfiy, 4T0 NpPSBPEHANTCA B DHXIHS CARUCTHE DASHOCTH, HEIDHTOZHHE AAfl
3HEpPrATHYECKOI'0 ECHOABL3OBAHMA.

HauGonee naozBEepXeHH BUBETPUBAHKK I'yMYCOBHE yIaM ¢ Opeodueza—
HHEM KOMIOHEHTOB TPYNNH BUTPHHHTA. QCULSHHUT NOYTH HE OKMCURETCH.

Tak xKak BHBETpMBaHEe yriell uamenser ux xummveckuft cocras, TO
OHO MOXeT OMTL ONDPEAENEeHC NO N3HHHM TEXEWYECHOro ananusa, Merozn-
Ka 0T0opa npol HA OKMCIGHHEOCTH TA X6, UTO W IpM B3ATAM NAACTORHX
npo6. OKMCNEHHOCTD yCTAHABAMBAETCA NYTEM CpaBHEHMA Noxasarexell xa-
uecTBa HA PAasSIMUHHX POPHSOHTAX OAHOTO mmacra mo I'OCTy 8930-58.

Xuunueckuld merox (OCHOBHOE) ompezeNeHMs OKMCIEHHOCTM HpeAy-
CMaTpHBBET BHUKCIGHME N0 SHAIMTHUECKUM HpoGaM: a) TENJNOTH CIOpaBMA
J6TYYKX BewecT® (NpH OKKUCIEHMM yMEeHbmaeTcd) ; G)CDIepXaHEe feHONB-
HHX ¥ KapGOKCUIBHHX T'MZPOOKMCIOB (OpM OKMCIEHMY YBENMUMBAETCH);

B) COAepEaHMeé THIDPOCKONHYECKON BIars Taxxe yBeimuuBaeTcsi. B pe-
8yIBTATE AHAAESA NPOG YCTAHABIMBANT HUAHON IPAHALY 30HH BWBETPRBINX
yrie#.,

B HacTosmee BpeMs MSBECTBH KOMONEKC BHEWHMX NPU3HAKOB, NO3BO—
aspuMé HENOCPEACTBEHHO B TOPHWX BHPAaOOTKAX XOCTATOYHO HAZEXHO yc-
TAHABINBATEH I'PAHULY 30HW OKUCHEHMA. MeToA ONpEeneNeHHM OKUCIEHEKOCTH
CBfSaHHN! C TEXHWYECKNMM 8HANM3OM, M3-38 HEDPABHOMEDHOCTH OKMCICHKA
JTOABHOTO NXACTA ZAET HHOPRA HCKAXGHHHE NOKA8aHUA.

OrsocuTelibHas OKUCAGHHOCTH YPiAf ONEHHWBAETCA IO HETPOrpajnuec—
KuM npuysHaxaM. M.B.EpeMHH K TAKMM MAXDOCKONMYECKMM NPM3HAKAM OT-
HOCHT clezyrmue:
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1) KpemocTs yros X HANKYME IIMHECTHX o0posckssMd. J7u npusHa—

Xd NO03EOANDT BHAENATH B 30HE OXMCIEHMA HauOONce OKKCHGHEY®D Y&0TH
{(museBugundl yronk - caxé; cnaluii - Jerxe pasnaunpanuuslcd; XOBOXL~
HO Kpenxmii — NErx0 DaslaMNBALmKACA N0 TpemuusM; xpenxwi), Immmmc-
THE Q0pasCBaHAf - IPOAYHT DA3NCEGHUA MMPDOKe DE&SBMT B BEDXHHX qac—
THX 30HN OKRCIEHHUS.

2) CoorHomenne B CRECKE NO NAOCHOCTHM OTHEABHOCTH M 3 CHOXSM
#anoMe. BHECK HE HOBEPXHOCTH TPENMHE MOHBEE, YEM HA CBEXSM K3I0ME,
TAK KK TPEeNMHH ABAANTCE NYTENDUBOJAGM KKCAOPOAR., IJT0T HPH3HAK ABAM
eres Haulonse NOKABATENbHNM.

3) Hammume ¥ XapaKTep IMADOOKMCAOB X6Je38. 38 CueT Xeresoco-
ZEeDEAHMX MUHEDENOB B yIAe ¥ BO BMEEHAHNMY NOPOJ&Z B B30HE ORMCIACHUSA
00pas3ywTCA APKC OKPANGHHHE TMAPOOKHCHH. HOAMYECTBO MX TECHO CBASa-
HO ¢ PRYOMHOM OIPOLECCOB OKUCHEHMA.

4) HapSonaTs KenBUMA M Xelesa HaCENA&PTCA B BUAG BRINYCHHE B
yTLe uMM B TPELMHAX OTAENABKOCTH, M3 30HN CKHCACHAZ OHE BHHOCHTEH
DECTRODEME WJIM OCTANTCA B BUAS NATEH B cpezuel wacT 30hM OKHCHE—

HUEA,

o ¢reneds OKMCISHHOCTH HOHY OKACAEHEMA MOXHO NOZDPABACHNTH HA
EBe vacrd: I) 30Ha HePOZHOTO Yras M 2) 30HA OKWCAGHBOrC YT,

1) ¥ousoers neppoft mepxHeldl scum -~ zo 5-10 m., OcHOBHAH YaCTH yI-
A8 NpeBpameHs B NHISBUAEYO MBCCY ~ Caky ¢ OTAGNBHHMH JIETKQ DACCH-
HaLUEMECH KYCOUKaMd YIER MHOTZE CUEMEeRTMDOBAHHHME IVIMHMCTHM BEHeCT
BO¥, [lODONOK BHBETDEJNWX KAMEGHHHY yriell npuolpeTaeT BUJ BEMIUCTHX
Oypux yrach. Kuuzy caxucThid yrolk NepexoiuT ¥ Conee NJOTHHE pas~
HOCT#. BEDOOKMCAH Xcleda B CONBUMHCTBE CIYY46B NPHYDOYCHH K HUX-
Hell 4acTH OHH. BoTpeuenTes NAeHKM KapOoRaTOR ¢ KODPOAMpeBanHch
[NOBEPAHOCTHI.

2) 30H8 OHMCXGHHOTQ YDA KHODJE NpOClHEeXMBaeTCd Ha TAYOHHY A0
I00 u. Kpeiocrs yras KHu2Y YBEAMYHBAETCH. BAECE MO TpPEMNKHAM OTASEF

270



HOCTH MeHbNe, Y6M B CBexeM M3noue. I'MAPOORMCIN Xeje3s HaGuoZawTCs
B BEAe ToRvENWMX naeHOK. [IpoMumyeHuas HEHHOCTH Yrie# 30HR OKuCIe-
HMA ONpeAensieTCH TEXHONO:IMYECKEM ONpOCoBAHMEM. Yame BCEIr'O JRUCAEH-
HENe YTAM ACIHONBBYOTCA KaK 3RepreTHYCCKAd TOHIABO.

Kpome xuMMueCKOro m NETPOrpaf¥vecKoro MeToZ0B OKUCHEHHOCTH yIr—
18 onpexensetcAi: I) NO COOTROWEHUD OXKMCIGHHMX ¥ HOOKMCHEHHNX yyact—
KOB NyTeM NOACYETA B aEmiMdax; 2) no ontudeckol anoTHOCTH H NO
M3MOHYMOBCTH LBETA BHTAXEK OHTYMOB.

HamGonees UyBCTBMTENBHLMU [OKASATEAAMYU OKMUCIAGHHOCTH yriael aBas-
OTCA UX CHeRapu4eCH CBoficTBa, KOTOpHE CHABHO DAaZEeNT XBXE NpU HE3~

BAURTAABHOM OKKCIHEHHH,

§ 4. M3yyenue CaMOBOSI'ODAHMA YTIR

CaMOBO3rOpaHue YIif MBYUAETCS NYTE6M ONESHKM 6r0 XUMMUECKOH ax-
TUBHOCTH OKMCIATHCA M CEJNOHHOCTM CEMOBO3roparhes, Hayuende camoBos
TopaHKA YI'IA B MUCCHBE CBOZUTCA K YCTBHOBICHUND BO3MOKHHX OYEroB
TOpALEro yrif.

CKIONHOCTS YPIA K CAMOBO3IODaHHN ONEHABAEGTCH N0 o0pe3yaM (nmpo-
0aM) B CUHELMAJLHNWX JadopaTopudx N0 KONWUECTBY M CKOPOCTH MOTJaiyem
HUA KMCIOpOAR YI'IBM, NO TekNepaType BOCHJIAMEHOHUA ¥ JADYIVMUE METO-
zamu (cM.pacors A.A,.Crosmuckoro, B.C.Becenosckoro /I8/ u zp.).

CKIORHOCTH K CAMOBO3I'ODAHMN YIOJIBHOTO NJN&CTA CJHCEXHOIO CTpOE-
H4f OLEHRBAGTCHA NO NPONNECTKY, HauGolee AKTMBHOMY X OKUCAEHHD.

lng nposexeHus 1NaCODATOPEHX 8HANK30B 0TOMDAKTCH, KK MpaBUIO,
wrygHNe uaM TOYEUHHE NpoOH, BECOM OKOXO I Kr xaxpasd. OrSop npo
M3 NIacTa CHAOXHOTO CTDPOEHUA BefeTCR IndiepeHUMANbHNM NyTeM N0 npa-
BHIAM ONpoCOBaNMA JNA TEXHWIECKOI'e aHANM34 KayecTsa., o aTuM npa-
BUNaM BEHOTCH M JOKYMEHTAUMA ONpoCoBaHuA. [lpu oTOOpe npold # KX OG-
padorre, UTOOH U30eXaTh OKWUCIEHKS YI'Nfi, HEOOXOAWMO CTDEMHUTBCH K
MAKCHMAJIBHOMY COKDaMeHMD BDEMOHM C MOMEHTA OTOOpP& M 40 aHajausa

npoGk. [IpoOw 0TORpaNTCHA TOABKO KB CBexkX 3800eB. Ecau saGoik noo-
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cToAn 6onee CyTok, TO ero 3ayumapT. Hanpmmep,B GypHX TpeEmUHOBATHX
yraax rayCusa ordopa npod zoixHa cocrasafrb I0-I5 cu. Ecam npoGH
OyAyT aHaaM3upoBATh HE Cpasdy, TO MX HEOOXOZMMO YIAKOBWBATL B Me-
rainuyeckue Ganku (GOKCH).

0 Hanmuuy oyara HYABNEIOCH T'OPEHHA YI'aAs B MACCHBE YEaSHBADT
sanax rapd, BHAGNEHHA BOAAHHX NapoB M I'a30B M3 TpEmEH, NOBHNEHHE
TEMISPATYPH NMOPOZA M BO3AYyX8 M T.X. TOYHWE MSTOAN PACNO3HAHUA M
OKOHTYPMBEHUS CKPHTHX O0YAT0OB NOX4POB OCHOBAHH HA I'A30TEPMHUECKOM
aHanu3e, NPOBOAMMOM Yame BCE'0 N0 CKBAXMEAM, NPOGYPEHHAM Yepes
20-50 u B pafiose nmpeAmONarseMoro ovara roperks. I'azorepuuueckuft
8HAJN3 COCTOMT B ONMpeZeJieHM¥ KOAMYECTBA M COOTHOMEHMS 02. CO,COZ’
4 Cﬂa M TeMnepaTypH BOSAYX8 M YTad.

Kpurepnes HauaBmEeToCfi TODEHHS SABAAGTCH NPEBHECHUE KONMYECTBA
CO conee 0,0.% unu yueHbEEHHE 02. (Merozuxa ompezerenus CO cran-
xaprusnpoBaHa I'OCToM 5612-50 M NpOBOXMTCH,KAak OPABUNO,B CHENUALb=
HHX Ia0OpaTOpEfX, HanpaMep, B nadoparopeax BICY m ropHoro Hazsopa.

W3Mepedusa remnepaTyph NPOBOZATCH PABIMUHHMY THIAMH TEPMOMET-
pOB {EMZKOCTHHMY, DIGKTDMYECKMMHE) M N0 MX pE3yAbTATAM CTPOATCH
u3orepun, [lo nisHaM M3OTEpM C yUETOM I830BOr0 aHanu3a OKOETYpPUBa~
DT ouar¥ Hauasuerocd noxapa., HaGinZeHUA B STOM CAyya&e HEOOXOZUMO
OpoBOZUTH He pexe 2-3 pasa B Mecal.

§ 5. EoHTpON® 38 ROJAHOTON BHEMKM

B o0sAsaHHOCTH I'€0NOra Kaphepa BXOAUT KOHTPONE 38 HPABUIBHHM
HCNONB30BaHAOM HeZAp. C LEAbD M3yUeHUS BIAAAHHA I'e0NOrMUecKUX dax-
TOpPOB Ha [PABAJABHOCTH BHOOPA CHCTEMH pPasSpaCOTKM HAHHOTO MECTOPOX—
JACHHA C YYETOM MBKCHMBIABHOT'O M3BICYEHUA YTAfA recAOr XOAXEeH COBMECT
HO C MapEWe/ifepaMM M3y48Th M JOCTOBEDHO UKCHpPOBATH M Kaaccuduus-
poBaThs (PAKTUYECKUE NOTEPH YTIA.

lorepu - 370 vacTs CaNaHCOBHX 380aCOB (63BO3BPATHO NOTEPHAHHHX



B HOApAX NO COOCpaxeHEAM TEXHOJOTHM pPa3paloTHK (IHCHAYATALUCHHHE
nNoTepE); MOTEePM B OXPABHHX M (0aphepHNX NeAMKax (oGmeKaphepHHe No-
TepH); NMOTEPW N0 I'eONOrHYESCKEM ¥ THAPOTEOZOTrMIECKHM NpUUMHAM, Tipe-
NATCTBYDHUM BHeMKe yras. 'eonory B Goxsuelt Mepe MDUXOZMTCA HMETH
AeN0 € IKCINNYSTANMOHHHMA NOTEPAME M ROTEDPAMM IO IeONOIMYECKHM Npu-
YHHEM.

JKCNayaraluoOHEHE NOTEPM — 3TO NOTEpPH B KPOBJIE Njacra, CBA3aH=-
HHE ¢ 0TpaCoTKO BCDHHHHX YCTYNMOB M YUACTKOB W C 3audCTKOR; norepu
B NMOXOMBE, CBA3AHENE C BHEMKO/ NIacTad He HA NONHYN MOWHOCTH B CBA-
88 C HARNOHHLM MaZEeHHEM NIacTa 4 HeOOXOLMMOCTEY DCTABAATEH 3AMUTHYD
NYKY; NOTEDH NpK CEXGKTWBHOR BHOMKH; NMoTepu npw orTColike W TpaH-
CHOPTHDOBEE; fOTEpPH OT 8aBanOB M Noxapos, (llocaezsne OTHOCHATCA K
NoTepAM OT HENPaBMIBHOI'O BEXEHUA paGoT).

Tlorepn NO reosorMYecK¥M NpHYMHAM CBASAHW CO CIHOXHOM Mopdomormeit
YPONBHOTG NNacTa B CBA3M C MEPEEMMAMM M Da3XyBaMd, ¢ pa3MuBamu, C
pacmenuesueM ¥ T.X.; B CBA3M C TEKTOHUUECKOH HADYMEBHOCTH MEINKMMM
CKASAKAMK ¥ Da3pHBaM¥ CO CMENMEHHEM, B CBf3M C MHBEKUMAMM KA3CTHUYEC-
KOTO M MBI'M8THYECKOr'O MATepuana ¥ C ADYTMMM T'eOJOTHUYECKMMM NpUYMHA-
M. llorepu, CBA38HHNE C OTMECUEHHHMM TEOJOTMYECKUMM (AKTODaMM MMEKNT
MecTo Ha Mpma-Bopozuncxou u HasapoBCcKOM kapbepax (noTeps B yYacTKax
PasMHBa M MHBEKIMM KIACTMYECKOTO Marepuana); Ha Kaprepax Gypoyroib-
HHX KecTOopoxzenui YipaunH u Bamkupuu (mOoTepr B AMANKPOBHX 06pa3o=-
BAHAAX, B YYaCTKaX pACLENACHUA ¥ M3MCHEeHHA MODPHOJIOTHM KpPOBJIH M MOY-
BH); Ha Kapbepax KyaGacca (morepu B yU8CTKAX TEKTOHMYESCKAX HAPYHEw
HEBft ¥ UEBEKOMil MarMaTMYecKMX ROPOA) M T.A.

florepu oTpaGoTaHRHX YYACTKOB YCTYNOB MIM NNACTOB B OCHEM BUZAE
ONpeenArrCA KOCBEHHHM NyTEeM KaK pasHOCTh GANAHCOBHX 3a0acOB yuact-
Ka u QaxTudeckodf A0OHYM yTAA C ITOTO yuacTKa NO JAHHHM Mapxmeikzep—
CEMX 3aMepoB. [IpOMMEIEHHHE 33n8CH PABHH CANS8HCOBHM, 38 MCKIKYEHAEM:
NnaHOBHX (MPOGKTHHX) moTeps. llnaHoBHE NMOTEPM COCTABUALT EXETOAHO HA
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noclieAyvlice TOAOROES DASRATHE I'OPHMX PAGOT C YY6TOM TERYHYX PaKTUw
YeCKUX NOTeph ¥ HOPMATMBOB I'OCTOpTEXHAX30p2a HA KAXAYN CHCTEMY pa3
padorku. [pe 3TOM YUHTHBAGTCHA TEXHKKO-2KOHOMNUOCEKAS Hexecoolpas-
HOCTH MOTEDD MHHX, YOM B ApDeXLZAYMUE NEpuoZ, ONPOAEIACMHX XORNORHU-
TENLHNMH SaTpaTaM#, HEOOXOZMMHMY XXfl MBBJOUCHUA TEPAGNOrOe yrad.

T'eoxor Kaprepa AOAXEH NpPYEMMATD YYacTH® B onpezeliondy# (aETH~
YeCKuX noreps, HamGozee HazexnuM CnocOOOM OfipeACEOHMA HOTEDh AR~
JNAPTCA HEROCPOACTBEHHOS HX OnpeAenNeHEE NYTEOM MHCTPYMOHTAILHHX
CHeMoK. [loTepd B KpOBN® MO MONHMOCTH ONPENCHEANTCHA BRBOAMDOBKOH no
onpezencHHoll ceTd X0 38UMCTKE M Noc)e 3asucrTxM. Hanpuuep, ra Ha-
38PDOBCKOM Raphepe nprifirTa cerdb 50x20 M; B ApYrEX CAyYasX OYHRTH
3aMepa (HMKOTHH® TOYKW) MOXKHO PACHONErATH BAOND ODOBOE MIM B HeH~
Tpe BepXHel NXOMAXEM ycTyna yepe3d 50-I00M (B 3aBECEMOCTH OT MOpPHO-
IOTHM M YrAS NajeHMA NNacT8 M CETH NPOJUNBHNX NOMepPeYHHX Paspe3oR
Mecto ycraHoBEM pellxk Ha WOHTaXT "NOpPOZA~YroAb" ONpPEAEAAOTCA I'eo-
n0TOM, JJIR onpeXeneHas 3TOr0 KOHTBKTA B HEOOXOAMMHX CAYYAAX Mpo-
XOZATCH SaKonyuxu. [[0 cpezHeMy SHS8YEHHD D&SHENH BHCOT KDOBIM BIH
CICTBETCTBYOUEH TOUKM BepYHed NNOWAAKM NOCIE SAUMCTKH ONpeZenAeT—
CA cpeiee 3HAYGHHE NOTEph OO MOMHOCTH B KpoBJe.

E nozowse nuacra noTEpH ONPEAENSHTCA HENOCPRACTBEERHME BaMe—
paMy NO 3AKCOYWKAM HJM CKBAXKHAM, NPOXOAMMHM DO CETH C YYeTOM
pPacrnoNOXeHds FeONOIHYECKAX M MEPKUeHZOpCKUX NONEPevyHNX p4a3pesos
¥ NpM ApexmoiaraeMoM M3NeHeHuy MophoNOrHK noxowsk. Hampmwep,cers
ONpeHEeNONHA MOMHOCTH TOPAGMOrO yrif B NoyBs H& HasapoBCKOK Kaphe=—
pe I00x50(30) u Ha GypoyYrONbHHX Kapbepax YKpamwh 3 CBE3M C nocre-
NOHHHM NEPEXOJAOM YrOJBHOI'O NI&CTA B NOACTENGNINES NOPOAH, MOWMHOCTH
TEPACMOI0 YIJf ONpEZeNACTCH N0 PE3yNbTATAM CEKUMOHHOTO ONpodoBa—
HUSl CKBAXEH pYYHOTO Oypesus.

Mlorepa B TPOYTOALHUKAX NOX HEXHUMU IAORAAKAMM YCTYHOB HA HAK=-
JORHO 3aJerapuiX NMAGCTEX M B rpefeykax MexRy 38XOAKSMH ONPSASHENT

226



CH HCNOCPORCTREHHWMU 3AMEDAMU TDEYTONBHUKOB Of JMKCHUPOBEHHOIC HO~
JORCHUA KOHTAKT@., QaKTEUEGKOE NOXOMEHWE ROHTAKTA OilpeZeNfexcs Iref-
JNOTOM 110 BOHAMPOBOYHEM CTYBAKMHAM WJM 34KONYLKaM, & TaKXe 3AFMPKOR
SKCKEBATOPOM.

[lorepu DPECCLNARHOTO OTOCUTOrO YTJIA ONPEJENRITCA B3BCUMBAHUEM
COOpanHNX Ha onpeZeneHHO nnowazy KyckoB yras. Texume onpegeneHus
NPOBOXATCA B HECKOABKWUX NMyHKETAX OTpaGOTaHHOK miomazu.

Tllorepu npM CExHTUBHOM BHGMKM M MDY NOPOZOBHGOPKE YCTAHARIUA-
BapTCA HENMOCPEXCTLSHHKMN 3aMeDaMu. MOMHOCTH CNAAHHOTO C NOpPOXOH K
TEepHAEMOI'0 YINfA ONpejfielfeTCA CHCTEMaTUYECKuMU 3auMepamu. Takue nore-
DY MMERT MECTO Ha HEKOTOPHX KaphbepaxX 3MMOM ¥ CBA38HH C OKDEMHEHHH—
MM yramcrhMu npociosmu (Uepewxoso).

[IpoexTHHE MOTEDU NPH CENEKTUBHON BHEMKE DOTODHHMM SKCKaBaTOpa-
MM MOXHO OnpeZeisiTdh N0 pexoMenzoBaHHuM YxpHWMnpoexrou /29/ dopuy-
naM, 38BUCANUM, B OCHOBHOM, OT COOTHONEHMS MONHOCTM BHHMMAEMOTO
CIOA U AuaMeypa poropa.

[lorepy B BECOBOM BHDaXEHUU ONPEAENANTCA ¢ yUETOM OGBEMHOTO Be~
€a ¥ pesylbTaTOB MapKue#ZepcKuX CHEMOK N IpaduYeckux mnocTpOeRui
Ha Yyepresxax macursla He mernee [:I000.

YJyacTKM nOTEPh N0 IeONOTUIECKMM MPMUNMHAM AOKYMEHTHPYWTCA Teo-
JNOTOM nyTeM 3apucoBKM (yame cruowHoil 3apucoBku Macurada I[:100) u
JETaNbHOTO ONMCAaHWA TI'EOJCTMYECKOro JaKTopa - NMPUYMHH NOTEph (pas-
MHBa, BHEApeHUs A T.Z.). Ha sapucoBKe M306paxawTCA IPAHULH NOTEPAH
HOTO yrif. MHODPZS MOXHO COCT&BAATH KpynHOMacuwTralHHe paspesd ¢ uc-
IOJB3UBSHNEM DE3YNBTATOB POPHHX PaGOT M BKCANYATAUMONHON Pa3BEAKU.
Ha wapbpepax YepemxopcKoro paiioHa norepu, CBA3AHHNE C NIAOTHHM Cpac-
TaHueM YTONBHWX nadyek ¢ "naurtoil", 3aneranueir B nouBe YroJbHOTO
nnacra, ONpPeAENAWNTICH NYTeM NPEPHBACTOR ZOKYMEHTaUMM, IYTEM COCTAB~
JIeHWA JAETANBHHX [EONOTKYECKUX KOJIOHOK Macwrada L:l100-1:50 mo za-

KONLYIKeM, NLUAOIKVLM DKCKaBATODOM B haxHed naowaike JoOGMYHOIO yo-
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ryna. Paccrofinme Mmexpay saxonymxawmu 50-100 u.

YueT COCTORHMS U ABMXEHNS 3amacoB yris Bezercs no gopue 5-TP
u 26-Tll; yyer moreps no gopue II-MPI, 3ru Gopuu, yrBepxzeHHune LCY
npu CM GCCP, ABAANTCA CBOZHMM O8JIAHCOBHM OTYETOM, JOHOJNHADWAMA
Apyr zpyra. ®opma IINPI oGa3aTenBHO CONpPOBOXZAETCA MOACHHTEABHOH
sanucxo#f, B xoropolt zaeTcs MHTepnperanus NOTEpPhb, & TAKXE MEepoO-
NPUATHA MO UX CHUXEHUD,

OCHOBHHM YCJIOBMEM CHUXCHHA MOTEDh ABIACTCA HENOCpPEACTBEHHHH
KOHTPOJXB I'eONOro-MapKkmeizepckoll cHyXGH M TOXHMYECKOro Hax3opa 3a
pasoToit ROCHYHHX MEXAHX3MOB, & TAKXE YCOBEDUEHCTBOBAHHE TEXHONO-
THM Pa3paGOTEM B 38BMCHMOCTH OT BHABIGHHHX I€0JOroM OCOGeHHOCTEel
reoJIOTHYECKOr0 CTPOEHNA OTZENBHHX YYACTKOB M YIOJBHHX MNACTOB.

MeTozu y4YeTa ¥ HODMUDOBUHMA NOTEPH NPEAYCMOTPEHH B CHENMAJ b=
HHX MHCTDYKTHBHHX JOKyMEHTax, pa3padoTanHHX JadopaTopueli oxpaHH
Heap BHUMY zns pasnuusnx G6accelHOB ua¥ KOMGHHATOB M YTBEPXXEHHHX

Tocroprexnaz3opou.
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rai4BA W

THAPOTEONOIMYECKME HABJOIEHNA

§ I. Merozamka ruaporeonoruyecKux HaCnoxeHmil

[IpoeRT OCymeHMA KapbepHHX NOJEKR NPEAYCMATPUBEET 3KOHOMMYECKH
Lenecoo0pa3nuif KOMNIEKC MEpONpUATHA NO YMEHBIEHAD NPATOKA BOAW B
Kapsep. B npouecce sxcrniayartaiuuud MeCTOPOXACHHA BHABIANTCA IMApOreo~
JNOTHYECKHE OCOCEHHOCTH, KOTODHE JAOJXHH ONTH YYTEHH NpU JApeHaxe
AGHHOI'O NOJA M BEIEHWM TOpHHX DaGoT.

HaGxnoaeHne ¥ CUCTEMBTH3AUMA T'MAPOreOoNOrMYECKUX AAHHHX B XOZe
0oTpaGoTKH KaphbepHOI'0 NONA HEOOXOZMMH ANA YueTa BO3MOXHOI'O BOAONDH-
TOKA Npd NpPOM3BOACTBE A8ABHEHAmMMWX IODHHX paGoT HA (ojee IJyGOKUX
TODHBOHTAX M H& COCEZHUX YYECTKAX.

Hacronmee PYROBOZCTBO NpEAYCMATDUBAET PEKOMEHZAlUUW NO TUZPO—
reonorsyecKuM pacorTaM AnA cAa6006BOZHEHHHX KapnrepoB. [locTaHoska
THAPOreoNOTHYECKUX HAGNDAEEMHE Ha OCBOZHEHHMWX Xapbepax Tpelyer
CNeuHaNBHOT'0 HACTABIECHUSA.

T'eonoruvueckas cryx0a Ba YroJBHHX Kapbepax NPOM3BOZET CIEAYN—
mme TMAporeojoruyeckue HaCnoZeHMs: 1) 3aMep MPHTOKOB BOAN;

2) HaOnozZeHue 38 ypPOBHEM MOXSEMHHX BOA; 3) HaOnwAeHHe 3a pasoTol
BOZONOHHSHTENBHNX YCTAHOBOK; 4) DeXuMHNE HACIWAEHHA; 5) USyUeHUS
PU3RKO~XUMKUECKUX CBOHCTE BOZH.

3aMep NpUTOKOB BOZM

Oxnum ¥3 npocrefimux BUAOB TUAPOre0JOrMIECKUX HasnpieHuit ABNA-
eTcA 3auep NpUTOKOB BOZH B Kapbep. OOmuit nmpuToK claraercs M3 pac-
XOZOB BOZH B HATOPHNX KAGHABBX M CYMMapHOH BENMUMHN BOZOUTAMBA M3
BOZOCOOPHMKOB Kapbepa M BOZONOHM3NTENbHNX CKBAXUH.

B HaropHHX M BOAOOTBOZHHX K8HABAX ONPEZENEHAE6 DACXOA8 MOXHO
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NIPOUBBOANTE O4HYM B3 CASXYOUME CNOCOCOB:

L) Do CHOpOCTH ¥ CEUEHMKH MOTCoKa

3=05+08FV
rae: Q - pacxoi MOTOKA, MJCEK;

F - cpezusd nmaomazs INONepevyHOTo CEUEHHA NMOTOKA, M 2;

V - cpexuss CKOpOCTH XBMXEHMA HOTOKA, M/CeK, C YyUeTcW jonpa-
BOYHOTO HO3(MLUUEHTAa HEPABHOMBPHOCTH CKODOCTM MOTOKA O CEYSHAL
(0,5-0,8), nNpeIBADMTENBHO ONDEZENSEMOM ONNTHEM NyTeM;

2) ¢ MoMOUEN NpSMOYIrOABHOTO BOAOCAMBA, KOTOpWH NO3BOXNfaT Onpe~
AenuTs pacxon xo 800 a/cex (puec.59,a). [Ipu pacuerax ¢ Kocrarounoi
A7 NPAKTMXM TOYHOCTHO MORHO [ONB30BATECH Qopmynoi

Q=186hVH
rae: ( - pacxox noroka, M>/cek;

b - umpuma nmopora BozocIKBA, M;

h - Hanop, M, 3aMepsieMwil BBEpPX N0 TEYeuMm OT BOJAOCIMBA HA
PACCTOAHKM, pPABHOM YeTHpexEpaTHOf! BeauuuHe HaMGOABNETO HAmopa (CM.
prc.59);

3) TpeyronbHHM BOJOCJMBOM, KOTOPHM ONpEAEAANT pacxon Ao 60

afcex (puc.59,6) Q=14h*Vh

IZe 0GO3HAYGHMA Te Ee, UTO 7 B npermrymed (opuyne;

4) nepexocHol BoZocuuBHOM pamuolf (puc.60), KOTODHH MOXHO W3-
MEpAT: pacxoAn BoZW HO 30 a/cex. Pamxa M3TOTOBAAETCA M3 JHUCTOBOIO
zeje3a TONMMHOR 1,5-2 MM; nasA Cojbmeldl mecTKOCTM K Hell npuxkienwsa-
OTCA XeJe3HHEe MONOCKU, [IpAMOyronbHWM Bupe3 pasmepom 0,2x0,2 M ume~
€T OCTDHE Xpafl. Bons BEPTMKBJBHHX pelep HAHECEHH AENEHMA B MM,
PaMxa ZONXHA NIOTHO BCTABIATHCA MEXZYy CTEHKAMM KAHABH, & UEXNM 38—
Ma3uBOQTCA TIMHOR. Pacder pacxoja BOAW NPOM3BOAMTCA no gopmyie:

Q=087 -m-H:
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rae: O - pacxoz Bozm, MS/cex;
H - manop BozM Hax peCpoM DaMKM, M;
m - xoajfmmueHT pacxoza npam ZuuHe pedpa 0,2 M.
3uayenue kospduumeHra m B SaBMcuMOCTH OT H HaxezfAT no tTad-

aune 23.
Tadauna 23.

H 0,02 , 0,04 { 0,06 | 0,08 | 0,10 l 0,i4 |0,18 | 0,20

m 0,417

0,0407{ 0,401 0,397 0,395’ 0,393 |0,392{0,390

Pacxos BOZH MOXHO OMpexemMTh O Tpagury (puc.61).

A BOZOCAMBOB Da3NMYHHX KOHCTPYKUMH cocTaBifwr TaCAKUM 3a-
BMCHMOCTHM DAcCXoXa BOJAH OT BENMUMHH HAnopa Haj peGpoM BOAOCAHBA.
Taxue TACAMLN NO3BONAKT ONPEJEARTH BOAONDMTOK HENOCPEACTEBEHHO HA
MecTe 3amepoB (mpunoxenwe IIL) /9L/

B npakTuxe saMepa NPUTOXOB HA YrOABEWX Kapbepax WUPOKO Npume-
BaeTcA o0neMHul#t cnocol. OH 3aKANY8ETCH B yUeTe BpEMEEM 38IONHGHMS
BoZ0# cocyza ¢ msBeCTHOM eMroCTHN HaM 3yMnds ¢ 3apaHee BHYUCIEH-
HNM OCBeMOB DM OTKJIDYENHWX OTKAUMBAOHUX yCTpodermax.

Ilna onpeAesieHMA NDUTOKOB MOXHO NOJNBE30BATHCHA MEHE® TOYHWM CIO~
co0OM, 3aKINYaDMUMCA B YY6T¢ BPEMGHM DACOTH BOZOOTAXBA N0 XypHa-
J18M HaHOCHHX CTaHUMH.

YacTo OTKauKA BOZW M3 BOZOCOOPHMKE NMPON3BOZHTCHA C NepepuBaMi,
T,€.HAaCOCH BRANYANTCHA IO Mepe HAKONNeHus BOAW B ayunde. HHorza
ONME HBCOC paloTaeT HENpepPHEMO, & BTOPO¥ BKIKYAETCH HEpPMORUYECKH,
BHOTZA padoTa HacoCOB YepexyerTcda. Bo BCEX TaKUX CAYYAAX HEOOXOZM-
MO ONpEeZieNATh NPUTOK No Paxruyeckodl NpOU3BOAMTEIHHOCTHM HBCOCOB X
Mo BpeMeHd Mx paloTH. [IpuEOK BOZHN B APEHAXHNO WAXTH M B BOAONOHH-
SUTENbHHE CKBAaXUHHW onpezelifieTcsi TAKxXe MO GAKTMYECKOH NpOMSBOKTEm—
HOCTH M BPEMEHH paGoOTH HacocoB (QPOpMYIN XYpPHAJNOB ONpPEAGNEHUA IpH-
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TOKa, CM,MpHAOKEHAR 12~I4)., 3TOT cnocoG 3amepa pacxoxa KOHTpPOIm-
pyeTcs C NOMOWLBO BOZOCAMBA MJIM OCBEMHHM crocodoM. Kpome Toro,
KOHTDPOJBF OGKLEro NpPATOKA MO ApEeHaxHHM IaxTaM OCYLECTBIAETCH GanaH-
CUPOBAHUEM €T'0 C CYMMOH 3aMepeHHHX NPUTOKOB NO BCEM CKBO3HHM ¥ 3a-
OuBHHM (QUABTPaM ¥ BOZONMOHMXAKuMM KOJOARAM C YUYETOM BCEX BHXOAOB
BoAH (CTpyiiuarnil, Kanex, NpPOCEUMBAHNSZ M AD.).

[IpuTOK BOZH B Kapkep, APeHAXHWE WLAXTH M BOAONOHM3UTENBHHE
CKBaxNHH ONpPEAENAETCA €XeMeCYHO. 3aMep NpUTOKa BOXH B HAIODHHX
¥ BOZOOTBOZHHX KBHABUX NMPON3BOAUTCHA B NEPUOA NDPOMNYCKA JUBHEBHX K
NaBOZKOBHX BOX.

B cnyyae nmpophBa MOASEMHHX BOZ CO ZH& Ak ¢ GOPTOB Eaphepa
3amMep NpUTOKS NPOMIBOAMTCA exeAHEBHO., Ha xawznii cayuail nmpopuBa BO-
I cocrabaseTcs 8xT (npuioxesue IS5), BeZeTcs NOAPOGHOE ONMCAaHME
BENUYMEH, ANMTENBHOCTY ¥ X3apaxkTepa BOLOMNDUTOKOB, HAaNMuKe M pasMe-

PN BHHOCA NECKa.

HaGnozeHus 38 ypoBHEM HOZBEMHHX BOA

YpoBeHb NMOA3GMHHX BOJZ NOHMXEETCH B NMpouecce OTpaldOoTKM Kapbep-
HOT'O MOJIR ¥ PAaGOTH APEHaXHHX cOoopyxeHuit. [0 M3MEHEHMK YCTaHOBMB-
WEeTroCA YPOBHA MOXHO CYANTH O NPAaBAABHOCTH pPAcCHONOXCHAS N apdexTUB-
HOCTH BOZONOHMXAWUMX yCTPOACTB, OTCHAS —~ HEOOXOLMMOCTH CHCTEMAaTH-
YeCKOro M THATENBHOPO 3aMepa YpoBHelH.

llaMepenne ypOBHA NOA3EMHHX BOJ NPOM3BOAAT B HAOANZATEABHHX
CKBaxuHax. [0 ZaHHWM 3aMepa CTpPOAT AENPECCHOHHYO KDUBYD, X8paKTe-—
pU3YNUYD NOHMXCHUE NEPBOHAAYAIBHOrO YPOBHHA.

llepuoznyHOCTh 38MEDPA, KK NPaBUJO,~O4WH pa3 B REGKaxy, pexe 3a-
Mep ypoBHeidl NMPOM3BOAMTCH HENPEPHBHO NpY IIOMOLKM CAMONNEYWHX NpHOO-
poB. YacThr HaOMOASTENBHWX CKB3XMH BHHOCUTCA 38 I'PAHUIY KaphepHOT'O
nonf, ¢ TEeM, YroGH BECTA HAlHLAEHWA Y I'DSHAL Kapbepa.

YpoBeRbs BOZH OCWYHO 38MEPRNT OT Kpas HanpaBinoued TpyOH, ad-
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COXNTHASs OTMETKA KOTODOrO ONpejeclieHa UHCTpyMEHTanbHO. Pas B rox
NPOK3BOAMTCA NpPOBOPKA OTMETKU YCThSl CKBaXMHH. Ha0ZNABTENBHHE CKBA-
XMHH ZIOZXHH MMETh OTrpaxZeHue M KDHEKY Ha ycTbe.HauOonee NpOCTHM X
pacnpoCTpaHEHHHM NPUOOpPOM AXNf BaMepa& YPOBHA BOZH B CKaB&XWHE SBJA-
ercA "xnonymka". XJONYDKA ONYCKaeTCA B CKBAXUHY HA HECKPYUMBaKNIEM=
CAl HWHYpe, NOMEUYEGHHOM Uepes OZWH-ZBA METPA MEAHHMU MIH ANONMUHREBH-
ME Koibuamu. Korza "xjomymka™ ZOXOAMT ZO NOBEPXHOCTH BOZH, OH3 M3-
Zaer XOpOWO pasiauu¥Muii 3BYK,. [lpu IayCGOKMX CKBAXMHAX HDUMGHANTCH
SNIEKTPOypOBHEMEDH, KOTOPHE 00Jiee HAREXHO (MKCMDYNT MOMEHT conpu-
KOCHOBEHUMR Npudopa C MOBEPXHOCTHD BOAW (cM.ra.YI "lpuGopw zna ruz-
POreoJIOTHUECKUX ¥ MHXeHEDPHO-TEeONOIMYECKUX HaonozeHui").

Ing BHABNGHAR DPA3BUTUA XENDECCUOHHON BODOHKNM BO BPEMEHM MPOM3-
BOXAT DEXUMHHE HAONWAEHWA, KOTOpHE BKIDYAKNT B CeGf 3aMEp YPOBHA
fOA3eMHHX BOZ, TEMAepaTypDHHE MSMEDEHHA ¥ OTGOP MpoG HA XuMHIeCKul
aHanu3 BOAH. PexumHHe HaGAWZEHUS NPOBOAATCH OCHYHO eXeZeKaZHO.
Ozud pas B ZeKaxy 3aMePADTCA TAKEE AGCMT M TeMNepaTypa NOCTOSHHEX
BHXOZOB BOZK B Kapnrepe. [IpoCH HAa xuMuuecKud aHanus oTCHpawTCA 4e=—
THpEe pas3a B roj: B KOHUE 3UMH, NOCJEe BECEHHEero naBoOZKa, JETOM M
OCEeHBD,

B MOBEDXHOCTHHX BoAoeMax (pexax, pDyYbfAX, 03epax), HaXOARWAXCSH
BGNM3M Xaphepa no uHcTpykmum BCETURTEO /22/, nonxHW M3MEpPATHCA
YPOBeHS BOZH M TEMIEpaTypa M 4 pasa B roz OTOMpaThCA NpOOH BOAM
Ha XUMaHaNM3.

HeoOxozuMo Taxkxe ¥MeTH CBEAGHMA OF OCAZKEX, BJIAXHOCTH W TeMle-
parype BO3AyXa ANA CONOCTABIEHUA ITHX RBHHWX C KOJEOBHUAMM YPOBHA
M TEeMnepaTypH NMOA3EMHHX BOZA.

lIpoGHHe OTKaYKK

Insa yroudeHMA AAHHHX MO BOZOMPORKLAEMOCTH NOPOX U BOXOOCHJIB-

HOCTH BOZOHOCHWX r'ODU3OHTOB MHOIZ& Ha AeHCTBYLUWMX Kaphepax NpOBO-



AAT NpoCTEMlMe ONUTHHE paGOTH —~ KPATKOBPEMEHHHE NMPOCHHE OTKayKu
[0 CKBaXUHaM.

[lpuueHeHue TOrO MJM MHOTO CLHOCOGA OTKAYKM 33BACKUT OT TJyOMHH
YPOBHS NOA3EMHEX BOZ, OT BOZOOOUABHOCTM MOPOA M OT HAJNMUKA TeX-—
HHYECKUX CpeACTB /39/,

Ilpy HernyCOKOM 3aieraHud YPoBHA (ZO 5 M) ¥ HeGONBUOM NDUTOKE
(orono 1,5 n/cex) npoCHasg OTKAYKA MOKET OHTH NpOM3BEAEHA OYpPOBHM
HacocoM. Ecam npurox Gonbmolt (5-6 n/cex), MOXHO MCIONB3OBATH MO~
X3DHYH NOMNY WAM HEHTPOGEXHW Hacoc, NMPOM3BOAMTENBHOCTHO L0-12
n/cex. llpu Gonee rnyGoxod ypoBHe (Oonee 8 M) OTKAYKY BOZH M3 CKBA
XUH NPOU3BOAAT XEIOHKOK WAM 3pnudTOM.

Orxauka BOAM XeJAOHKO! npuMeHAeTCA B clyuae He(JONBEMX NpATO-
KOB BOZW B CKBaXuHy. X¥EJOHMPOBBHME BEZYT Np# ONYCKAHMN XEJOHKH B
CKBAaXMHY H8 OZHY M Ty %e rayomHy (Ha 5-I0 M HuXe YPOBHA BOZH),
Mlocne TOro, Kak yCcTaHOBMJICA NOCTOAHHHA YPOBEHH BOZN NPOU3BOAAT
COOCTBEHHO OTKaUKYy C yueTOM BDEMEHM ¥ KOJAMYECTBA NOZHATHX XeAD-

HOK ¢ Bogoft. JeOMT CKBAXMHH ONpezenfinwT no fopuyne:

=%
rae: Q- gedur, n/cex:, t
N =~ YUCI0 XENOHOK;
V = o0beM ZeJNOHKK, X}
{ - Bpems orxauxm, cex.

B cayvyae OveHh MajJOr'o NPUTOKd, 3aMEpANT CTATHUYECKUN ypOBEHS,
¥ OTKAUKY A0 MAKCHMAILHOTO NazeHusa ypoBHa. [locne yero ormeyanT
BpEMA BOCCTAHOBJEHUA CTATUREGKOro YpoBHA. [lpuGnuxenHu#f aeOur cKBa
XMHH DACCUMTHBERTCA N0 Npexauniylieid gopuyne, rze BCe 0CO3HadyeHUA
OCTapTCH NpexAMMA, Kpome "¢ ', KOTOpOE OnmpeseNsieTyKaK BpPEMA OT
KOHUA@ OTKauK¥ XO BOCCTAHOBJEHMA YPOBHA B CEK.

Ina 3pmudTHOTO €cnOCOGa OTKAuKM HEOOXOAWM HECOABWOR NeperBAX-~
HOK xomnpeccop. 3auep 2e0MTa NMpH 3TOM NPONU3BOZAT MEPHHM COCYZOM
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uax BOAOCANBOM.,

Ecau ecTp HEOGXOAMMOCTH B ONpeieleHMM BOAONPUTOKA M3 KEXAOI'O
BOZOHOCHOT'O TOpDU3OHTA, TO NOcJie 3aMepa OOWEro AeOuTa TAMHOHMPYWT
HUXHMH TODM3OHT TraMHOA M ONpoGYNT CKBaxMHYy (€3 HEro, 3areM BHKIK-
qyapT craeaywuuli PODUSOHT U T.Jh.

[lonyuenise B peayAsrTarTe ONHTHHX DAGOT JAEOMTH CKBAXME MCHOJNB-
3yoT ANA pacdyera Kosgduumexra guabprpauuu no qopumyne lonwn Anfg Ha-
NOPHLA BOX: 0366 Igm,

rgze: M - MOWHOCTH HAMOPHOTO BOZOHOCHOTO NNACTR, M;
Q - neour cxpaxuhm, u3/qac;
Se — NOHMKeHME YDOBHA BOZW B CKBAXMHE, M;
7o = pamuyc (MABTPA B CKBSEMHE, M;
R =~ pazuyc BhuAHMA, M, ONpezeifAeMuli NO KYCTY CKBaXMH.
s Ge3HaNOpHHX BOA: _073-0-
So(2H- o)
rae: H - somHOCTH, Ge3HANODHOFO BOZOHOCHOTO IOpU3OHTA X0
Hauaja OTKayku, M /39/;

[IpaxTHyecKoe 3HaueHue KoadduumeHnra GUNBTPALUM 3aKHANYAETCA B
UCHONB30BAHNM €T0 XA PacueTa NpeANnosiaraeMor0 1PATOKAE BOAN B Kapk
ep /41/. Cyumapunfl npuTox BozN B Kapsep (Q) CxNagHBAETCHA W3 NLH-
TOKA 34 CUET aKKYMYNALMM aTMOCPEepHHX OCaZKOB Ha MIOWAZU Kaphrepa

(@) ¥ obuux nnumox?\n (B Kaphep MOXJEMHHX BOX @p Q=Qr+Qy .
0= Al
rze: Q@ - anTOK 38 CUET AKKYMYJALMUA BTMOCHEDHHX OCAZKOB

Ha NJOWAZM Kapsepa, M) zac;

A — cpexHerozoBoe KONMYECTBO OCALKOB, M/rox;

F = MJIOWLAZXD xanbeng. uzi
- L+ 1,36
Qg =TkH ( YR .+-§;R~)
rze: Q =~ o0mu¥l BOAONPUTOK B Kaphep NMOA3EMHHNX BOX C YUETOM

£
NpOXBUXEHUA (POHTA TOPHHX pasoT, ”4/€aa{,

S0



KO3(QPULMEHT (PUABTpaIUM ;
MOIHOCTH BOZOHOCHOrO FOPM3OHTE, M}

AnvHa ¢poHTa padoyero Gopra, M;
IUpUBa Kaphrepa, M}

peIuyc BIMAHMA, M

& X © ~ =T X
]

BpeMs ocymeHma, 4ac,

roit fopumynoff pexOMeBAYETCH MOAB3OBATHCA B Clydae OesHANODHHWX
Boa (AGpauos C.K., Cxupremno O.B., "OcymeHue maxXTHHX M KaphepPHHX
noxeit™, " Heapa ", 1968).

Ina onpezeneHus oOmero BOZONDUTOKAE B KAPHEP NMPM BCKPHTHM HANQ
HHX TODHBOHTOB pAacUeT NpoU3BOZMTCH MO Gosee croxHofl dopuyne, npu-—
BeZeHHO! B KHMTeYQuMIBTpAUMOHHHWE pacuyeTh OCYUEHUR KaphepHHX noneit
H3~po BHUMW,1965 r.

[lpornos¥popanue BOJAONDPHTOKOB HA HMXEJEXamue I'OPUSOETH M COCEZ-
HNMe YRacTKM MOXHO NPOM3BOAUTHL NO PACCMOTDEHHHM (OpMYyJIaM C yYETOM
KOPPEKTHPOBKM PACUETHHX DE3YNBTATOB ZAHHHMU OC OCmMEM [PATOKE BO-
ZH B Kapsep, NOJNYYEHHHMHM B Nponecce 3KCHNAYaTaLMK.

Nayuenue u3uKO-XMMMYECHUX CBONCTB BOAH

Boza ¥3 ApeHaXHHWX COODYXOHHMA MOXeT MCHOJB30BATHCA AJA TEXHM-
YECKOI'0 BOAOCHaCXGHMA, & M3 BOAONOHM3MTEABHMX CKBAEWUH IAf NUTHE-
BOr0 BOZOCHAUXEHMS. BOBMOXHOCTH TAKOIO UCHONB30BAHUA OTBOZUMOR C
KanbEpHOTO [OJAA BOZW ONpeAeNiAeTCA €6 cOoCTaBOM. Ilo coyeBOMy cocTa-
BY BOAH CYZAT TaK®e O €€ arpecCMBHOCTH. ATrpeccuBHas Boaa OHCTDO
BHBOZUT M3 CTPOA METalAMuyecKue MALTDH, HACOCHO® 00ODYZOBAHME,
YMEHBUAET CPOK CIYXOM XOXOBHX Y3JI0B SKCK&8BATODOM NpH NOATOIJNEHUR
Kpome TOro, no ZaHHHM QHAJM30B YCTAHABAMBAKT NPUHAZIGXHOCTE MOA-
3eMHHX BOA K COOTBETCTBYWUEMY BOJAOHOCHOMY I'ODHBOHTY R MX CBA3B C
NOBEPXHOCTHHMYU BOZeMmu. TewmnepaTypsHe HaCADACHUA OOMOTENT DEUUTH
BONPOC O B38UMHOH{ CBA3M BOAOHOCHHX IODUBOHTOB.
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NayueHnue $u3MKO-XMMMYECKUX CBOACTB BOAN OCYWECTBIAET CIyx0a
maxTHO# reonoruk. OrGop NMpoG Ha xMMMUECRul aHanu3 M 3aMep TeMnepa-
Typ IpPOU3BOZMTCA IO HaCmpZaTenbHO#A ceT. Temneparypa BOAH 3aMepdA~
eTCA 6XENEKAZHO POAHMKABHMU TepMOMeTrpaMu. [IpoCn BOZW HA XMMAHAIM3
o6seMom I1,0-1,5 # oTGMpapTCA pa3s B RBApTajl. U3 KCTOYHKKOB, BOAOOT-
BOZHHX K8HAB M OTKDHTHX BOAOCGOPHMKOB OTGOp NpoG MpOM3BOZUTCA Gy~
THABD, @ W3 CKBaXMH - Npo6oOTCOpHUKOM E.B.CuMOHOBa MJM Jpyrum. Xu-
MHYECKR}t aHajiu3 BOXH NPOR3BOIAT B CHeENKANM3UPOBABHNX 1800DATOPAAX,
TZe OonpezeNAMT CyXo# OCTAaTOK, KOELNEHTPAUMD BORODOUHHX MoHOB ( pH),

Na +K', Ca’, Mg, Fe’; CL7, 8047, HCO3 ,
XECTKOCTH OCHYN M 1OoCTOAHMYyL /39/.

Onenxa KayecTBA BOAH M BO3MOEHOCTL MCNONB30BAHUA €€ IAA NUTHA
M B TEXHMUYECKUX LGNAX NPOU3BOAMTCA HA OCHOBAHMM HODM M CTAHZADTOB.
[lurreBas BOZA zonxHa OHTH GecuBeTHON, NpO3pauHOi, MMETH TeMIepaTy-
py o2 4 zo 15°, HE MNEeTh HEeNpMATHOI'0 BKyca MIM 3anaxa, He coaep—
®aTh conell rAXeanx umerannos. llo zeilicrBywmum I'OCT cyxoit ocraTor B
BOZE HE HOJXEH npeBwmarh [ I'-J, cozepkaHMe cyabdHaToB He Conee
0,5 r/a , xnopuzos ~ Be Goxnee 0,35 r/m M o0masn XeCTKOCTH He Goxee
7 ur/axB. Boja, npuMeHseMas ANA NPOMHUNGHHHX Ledel, ZOAXHA OHTH,
KaK npaBuno, npoapayHoft, GeasuBerHo#, Oe3 3amaxa, Ge3 xeynesa ¥ no
BO3MOXHOCTH MsArkoif, Ho xamzoe npoM3BOZCTBO NMpeAnABIAET CBOH TpEeCo-
BaHUA K BOZe. Hanpumep, BOZa, UAYmMAas Ha NUTAHME KOTJAOB, OLEHHBAET-
cAd HaxuneoGpasoBaHMEM M BCMNEeHMBaHWeM, Boza, compuxacawnasacs ¢ Oe=
TOHOMy HE ZOJXHA MMETH UOHOBSH Gonee 250 MI'/A. ArpeCCHBHOCTH BOZH
10 OTHOWMEHHD K Xeje3y onpezensdercs B cayuse pH 5.

§ 2. T'mgporeosoruyeckaf AOKYMEHTANMS TODHHX BHPAGOTOK

Tuaporeonoruuyeckas AOKYMEHTaIMA HA Kapsepax NPOM3BOAUTCA Teo=-
snoruyeckolf cayxGo#f xaprepa. 38pHCOBKM M 38INMCH BOAYTCHA B NOAEBHX
XypHanax craHzapTHOro oGpa3na, B rpadax KOTOPHX OTMeyaercd jara,
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BpeMd 3aMepa WIM HaOnwAeHuf, MeCcTOHaxOxZeHMA o6beKra, ZeOuT, OT=
MeTKa ypOBHA M ONKCRHME HaCnweXHMH,

llpy zmOKyMeHTauuu GOPTOB M NOYBH KaDhEDPa, & TAKKE NOAIEMHHX
TOpHHX BHPagoTOK (ZpeHaXHWe WAXTH, WYPPH M KOMNOALH) HAETCH Ieo-
JIOTMYECKOE ONMMCaHKe I'OPHHX NOpOX, U3 KOTOPHX HAGNWZANTCH BOAOMPH-~
TOKM. B onucanuu ykasuBaeTcs rpaHyJaoMerpuyeckufi cocras, MOpUCTOCTS
neMenTaLUs, TPENMHOBA&TOCTH NOPOZ; OCOC06 BHUMBHME HAOJXHO OHTL yaAe-
JIEHO TEKTOHMYECKUM HapyleHUfM; OTMEYaEeTCA XapaKTep NpORBJEHUA BO-
AN (mOTOK, CTPYM, Kalex), NpUYPOUEHHOCTH K ONPEXEACHHNM BOAOHOCH
HHM ropusoHTaM, JICTOUYHMKM BOAONPUTOKOB ZOJNMHH OHTH MHCTPYMEHTANB~-
HO NpUBA3aHH. [0 KAXZOMY BCKPHTOMY MCTOUHMKY 3aMEepHETCH NPUTOK
BOJH, TeMneparypa, BHHOC MECKA, ONMCHBAETCA LBET, 3anax, BKYC,
NpO3PAYHOCTh BOAH, OTOUpANTCA NPOGH HA XUMUYECKMY ananu3. Tmarenis-
HO 38J0XYMEHTUPOBAaHH ZONEZHH OHTH MECTA BHE3AaNHHX [DOPHBOB BOZH.
Ecau reonoruyeckasg AOKYMEHTALMA XZAHHHX YYACTKOB COGTABNAN&CH pa-
1ee, TO HA KONMM 38pHCOBOK B YCIOBHHX 3HAKaX HaHOCATCA TMApPOreo—
JIOTMYECKRE OGBEKTH M JelapTCA HeoOXOmuMHe ONMCAHUA.

K IUZpOreonoruuecKuM ABACHUAM, NOANEXALNAM ACKYMEHTAIMM, OT-
HOCUTCH Takxe Cy(po3ua - BNCAUWBaHME BOLH U Da3XUXEHHOT'O NeCKa
u3 fopra Kapkepa, 00pagoBahue NONOCTM BHHOCA M, BCIEJCTBUE ISTOI'O,
ocejZlaHie BHNENeXauWuX Nopox. Cydpdosus MoxeT NpPOABAATHCH TONBKO
npy HalUY¥¥ HECHEMEHTMPOBAHHHX MM CIAGOCHEMEHTMPOBAHHHX NECKOB
¥ TUAPOXMHAMMYECOr'0O ARaBiaeHuf, TaK Xak ¢ NpuORuMEEHMEM K NOJOomBe
OTKOCA TUZpaBAMYESCKMY yKAOH BO3pacTaer, TO npouecc cydhosum Ha-
YuHaeT NPORBIATECHA ,B NEPBYL OYEpEAH,y OCHOBaHWA 00OpTA Kaphepa.
HauGonee sipko cyddosmu NpoABAANTCA B COpTax Kaphepap B ADEHAXHHX
BHPaCOTOK, KOTODHMM "rOZpe3aHN” BOJAOHOCHHE MNECKM C MYJNbZOOODA3HHM
3ajMeraHneM W 3HAYUTEeALHHM HanopoM. Tax B HAgYTONBHHX MECKAX HA
bangypoBckod, DanaxoBckoM M xpyrux kapsepax JIHenpoBcKoro GacceitHa

B MECTaX [OEMACHUA MEEALY AMANUDOBHMYU MOZHATUAMMA YTOJBHOI'O mAacra
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W YLIMCTHX TJIMH CKaNAMBAnTCA NMOA3EMHHE BOAH. [lpu mogpeske ycryna-
MM TAKKX YYACTKOB HAa OTKOCE [0 KOHTAKTY YrJIMCTHX TJAMH C TeCKamu
npoucxonur cyhdoaua, conposoxzanmascs oCpymeHUeM HeNOCPENCTBEHHO
HaJlerapfiyx MOPOX ¥ CXBUXEHMEM BRUEeJexamel TONMLH.

llpu noxymenTanmm cydfosuoHHOro mpouecca OTMEUANTCH PB3MEDH 00—
pasonaBueics MojoCTH, a B aBapuifHHX CIyuafX COCTaBIAKNTCHA 3KTH, DAE
JaeTcs AOJHASA reONOTMYECKas XapaKTepucTUKa yyacrka, NPUUMHH BO3~
HUKHOBEHMA CcY(PJo3uy ¥ MOCIAEACTBU B3TOTO SIBIEHUA.

Kpome muemocpeiCcTBEHHHX HaGNOAEHUN M AOKyMeHTaUuy CyQHo3MOHHHX
npoueccos, HEO0X0:MMO NPOBOZUTH aHaiM3 perreda BOZOYNHOPE. JCTAHOB=-
JIeHMe 3aKOHOMepHOCTe# mpoaBieHud cyhdosuu n nociaeryouuik NpPorxLos s
3HaUNTENbHON MEpe MOXeT OCJEruMTBCH NpPU COBMENEMUN ONAHOB C TuUil-
coMeTpueil BOZNOHOCHOTO TODM3CHFA M I'MZAPOCTATHYECKUX HANOPOB ¢ Naa-
HaMmu TOPHHX paloT.

3aA0KYMEHTUPOBAHHLE YUYBCTKM OGMILHOIO BHCAYMBAHMSA BOAH C fec-
KOM YK43HBAWTCA Ha TUAPOIE€CJOTMYECKUWX # MHXEHEDHO-IEONOTHYECKUX
CBOJHHX M8TEpHanaxr B BUZE CNeLUaNBHHX Oe3MACUTACHHX YCHAOBHHX 3Ha-
KoB (cM.rnaBa Y1),

[lpn onucaHuy BOAOMOHM3WTENBHHX M HAOGNWAATENBHHX CKBAXUH, CKBOS-
HHX M 330MBHHX QMABTPOB YKa3HWBAeTCA KOHCTDYKLUMA CKBAXWH, XapaKTe-
PUCTHKA M NapaMeTps (MABTPOB; NPUBOZATCA CTPATUrpafuuecKafd KONOH-
Ka [0 CKBUXMHE, OTMEYAETCHA YPOBEHB BOJH.

Bce naniwe, NOJyYyeHHHE 1O MEpe NDPOABUXEHMA GPOHTA TODHHX pa-
6oT ¥ pa3BUTHA ZApEeHaxXHO# ceTd, npu KamepalibHOi O0CpaGOTKE 3AHOCAT-
CA B YMCTOBHE XKyDHaJH, @ 3aTEM NONOJHANTCA COOTBETCTBYOWME [JI&HH
u paspesu.llo 3aMepeHHHM B HAOAORATCABIEX CKBAKIKHAX YPOBHAM COCTaB-
JANT Kapry ruipomaorunc B macurace L:5000 u onpezenfwT HanpabBleHue
ABAXCHHSA MMOAR3EMHHX BoZ. W3MEHEHWs ZMHAMMUYECKMX YDOBHe#d HaHocATCHA
Ha NpOZOJBHHE ¥ MOMNEpEeyHbie TUAPOreONOTUYECKUE paspesH MO COCTOs-
HUO HA NEpBOE AWBApA KAXZOTO I'OAA.
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[lo nanHMM 0 pacxojax BOJH BO BCEX NOBEPXHOCTHHX BOJAOROKAX Ol
PEAENACTCHA KONMYECTBO OTBOZMMON BOAH M NOTEpH HA UHOUIABTPAUNN.
BuaBnfaprca Takke norepu B KaphePHHX BOZOBOXAX [0 38MEPERHHM pac-
XojaM BO BCex BOXOOT/INBAX, KAK B o0mMeM KapheDHOM BOXOCOODHUKe,
TAK ¥ B OTZEJAbHHX WAXTAX.

Honxun urcMpOBAaTHCA M M3YUaTBCA TaKXe BCE Clydyau NOTIOUEHKA

BOZH, 3aMieHue ZpeHaxell ¥ pa3MuBa KaHaB.

§ 3. I'maporeonoruyeckas CHEMKA

Tuzporeosoruueckan CHEMKa NPOA3BOANTCH MYTEM E€AMHOBPEMBHHOM
JOKYMEHTaluu 10 BCEeMY KappepHOMY NoJD, & TaKxe Ha npuieranmefl K
HeMy nouanm Ha paccTodAHnmM He MeHee I KM no nepudepmu. lpuypaum-
BGETCH OH8 K CE30HHHM M3MEHEHMAM DEeXyUM8 NOBEPXHOCHHX BOZAOTOKOB.

OcHoBoft AnA TUZPOTEONOTUNECKOR CHEMKM CAYRMT IeosOTrHYecKui
niad Macurada He mensye 1:I10000, HE KOTODOM HaHECEHH KOHTYpH rop-
HHX DACOT M BLXOZW YIONLHHX NJASCTOB HA A3HHOM 3Tane pPaspaCoTKH,
TEKTOHUYECKME HApYMEHHs, BHZENCHH BOAOHOCHHE U BOAOYNODHHE IOpH-—
30HTH ¥ TpPELMHOBATHE BOHH.

[lpezBapUTENBHO HA8 3Ty OCHOBY HEHOCHATCA BCe MOCTORBHHE BHXOAHN
NOA3EMHHX BOZ, BOZOEMH M CxONJEHHA 38CTONHHX BOX C yKA38HKEM BO-
ZONPATOKOB MM YPOBHeR BoZM KapcTOBNEe ¥ CYDPPO3MOHHHE ROJOCTH,
ApeHaXHHe WaXTH M KaHaBW, BOZOMNOHME@WNHE M HACNDZATEJNBHHE CKBAXM-
HH, 3aC¥BHHE M CKBO3HHE QuABTPH, KOAOAUN, XERCTBYDNME HACOCH,TpY-
GonpoBoxH, BOXOCCODHWKM ¥ JD.BOAOOTAWBHHE yCTpoilcTBa.

B peayapTare I'MAPOTEONOrMYecKoli CHEMKM ZOINXHN OnTh Iadurcupo-
BaHH PAcXOAH NOBEPXHOCTHX BOAOTOKOB, ACOMTH MCTOYHAKOB M BOZONO—
HUSHMTENBHHX YCTAHOBOK, YPOBHM BOAH B HaOJDRATENbHHX CKBAXMHAX M
TeMneparypa nox3eMHHX Box. OfHOBpEMEHHO OTMEYaDTCHA DACXOXH BCEeX
BOZOOTARBHHX YCTAHOBOK. Onucanue ¥ 38PUCOBKM TMIPOTeO0JOTMYeCKMX
$aKTOpoB NPOM3BOAATCA B NONEBOM XypHaJNe., 3aTeM BCe 3TH JXAHHHEG B
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JCnoBELX 0603HAUEHMAX HAHOCATOA HA NaaH.

B peaynbraTe TMAPOreONOTHYECKOH CHEMEM NOMONHANTCA W YTOUHART-
€l TUAPOTEONOTHISCKME NASKHH W NJIAHH THAPOU3OTHIC BHABAAEGTCA o0umas
0GBOZHEHHOCTH KaphepHOro Nonn (cyuMapeHii BOZONpDMTOK, M3MEHERue

YPOBHA MOZ3EMHMX BOZA, ZPEHax ¥ Zp.) B MEXEHHHH M MaBOAKOBHM 1icniiojH



TRABA ¥
M3YYEHHE MHXEHEPHO-TEONOIMYECGKHX JCHORAM

YcnoBuA OTKDHTOM pa3paloTKM C MHXEHEDHEO-TeOoJOrHYEeCKOM TOukM
3peHNs ONpereiADTCA TJ&BHEM 00pPa3o0M yCTORUXBOCTHD NOPOX B Goprax

¥ OTBAN8X, a TaKxXe ZOOHBAEMOCTHY T'OPHHX NODPOXA.

§ I. Mayuenuwe ycroHumsocT COpTOB

JocTynHEMM TEOJIOry Kaphepa ClocoGaMnm M3yuyeHHs ycroiumsowTd
6OpTOB ABIADTCA MHXEHEDHO-I'€OJOTMYECKad ZOKYMGHTALMA B HATYDHMWE
HaOnpzeHnd sa AedopManKsfMU, & TAKKE DEKOMBHJOBAHHHE AaNbme MCHH-
TAHKA NOPOXZ B Maccuse H B o0paslax. B cnenuansHo 060PYAOBAHHHX
Na00paTOPUAX YCTONUMBOCTH M3YUAETCA TAKXe HA MOZENAX.

W3 reonoruyeckux $axkrTopoB, B HaMCOJbueHd CTENEHM BAMAOMMX HE
ycro#uuBocTh GOPTOB, TAKWME KAk Hmerporpadmdyeckasd xapakKTepucTHEa,
YCNOBXS 38Jleralus ¥ HapDyWEHHOCTh NODPOA WBYyYanTCH Hpu ol6mel reono-
I'BYecKOofl XOKYMEHTAIMH IO METOZMKe, maloxeHHod B raame Il.

C TOYKK 3PEHNA MHX6HEDHO-I'€ONOIMYECROr0 M3yYeHus,0Co000ro BHU-
MaHHfl 3aCLYXHBADTS

1) nepecnauBsuue IOpPOA PasHOTO COCTABA, OCOGEHHO - HANHUHE
NpoCNoeB TIIMHUCTHX U CIACOCLEeMEeHTUPOBAHHHX NMOPOX;

2) HanMuue APEBHMX DA3MHBOB, ONOA3HeH M APYraX (QROUANBRHX Ha-
pyEeRui;

3) momoxeRMe NoBepxHOCTE# HAnJacTOBaHHA, TPEMUH M TEKTOHUYEC-
KuX HapymeHWit OTHOCHTEIbHO GOPTOB Kaphepa;

4) coctaB ¥ CTpPOEHME NOZYTONBHHX NOPOX ¥ UX OGBOZHEHHOCTHj

5) cnow mopoz co cnaCo#k BoaooTASYEH, ABASDEMECH OZHOM U3 Mpu-
YuH onoxnsHeH;

6) rpaHMna paclpocTpaHEHAss BNBETDENMX MOPOX ¥ IrOPENoro yTrafl,
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UaxenepHo-reosoruyeckxan JOoKyMeHTanund

HHxeHepHO-reonornyeckad XORyMeHTALUWA, Kax npaBmio, NPOBOIUT-
CA Ha oCHOBe oCmelt reosorumyeckoft rokymeHrauuu, llocaexuss mMeer
HA®GONBIYD IEHHOCTL RJAA MHXEHEPHO-TEe0JOTHUECKUX LeNelt,eciu CTPYR-
TYPHHE 3NEMEHTH TaKWe, KaK MIOCKOCTH HANjacTHBAEMUA, KDYMHHE Tpe-
mMHH, & TAaKEKe MOBEPXHOCTW XPEBHUX DPA3BMHBOB ¥ JPYrUX 30H ocnadne-
HUA MACCHBA, WMMEDT NPOCTPAHCTBEHHYD XapaKTEPUCTHUKY.

HxeHepRO-reonOruyecKkas JOKYMEHTAUKMA NDH HAAWYMM [OJNHOLEHHOR
reosoruyeckolt OCHOBH CBOJMTCA K CUCTENATUUECKMM HACADIEHUSAM 38
yCTOMUUBOCTED GOPTOB M OTBANOB C 38DUCOBKAMU JeHODMUDOBAHHEX Yyya-
CTKOB M OTGODOM HEeOOXORUMHX NPOC ¥ 00pasioB,

[ip¥ NpocTOM TENJOTMYECKOM CTPOEHVM, HAnNDpUMep, HA MECTOPOXNEHU—
ax rana Haszaposckoro (Hamcko-AusHCKH} dacceil), MHXEHEPHO-TEON0~
TUYECKYD NOKYMEHTALMD MOXHO HENoCpPerCTBEHHO COBMEMATh C ofmel reo-
noruyeckolf JOKYyMeHTAUME] WIN NPOBOEMTHL OLMH pA3 B ror KaK CaMoCTO=-
ATENABHYD WHXEHEepHO-TEOROTUUECKYH CBEMKY. B TaKuX ycnoBuAX npM KOM-
NMAEKCHOY NOKYMEHTALWX [OCTATOYHO B XKypHANE OTMEUAThH CTENEHb YCTOM-
YMBOCTH NOPON, & TAKKE 3aTOKYMEHTHDOBATEH BUBAJAL, OCHMNAHWA ¥ ONOA3-
H#. MecTo nehopmanuu oTmevaercs Ha 6OpTOBOY reonoruMuecKoll 3apucos-
Ke ¥ NeTanbHO NOKYMEHTUDYETCR HA OTIEJABLHOM JMCTE NOAeBOro XypHana.
JeranpHas MOKYMEHTAUUA yame BCEro OCYNECTBJAETCA COCTABJEHUEM Teo-
JOTHYECKOro paapesa B Macurade I:I00 - 1:200 nonepek Gopra.lsospa-
XANTCA NOBEPXHOCTHNE gehopMauuu (TPEWUHHE 38KONNB, NAGCKOCTH ONOJ=-
3aHUA ¥ KP.); CTPYKTYPHue HMAEMEHTH TOpox, HaniacTosaHue u TPENUHO.
BATOCTh. [IPUOIUXEHHO HA OCHOBE BW3YANLHOM OLEHKUM YCTAHABAUBAETCS
TAN (rpynna) yCToRuMBOCTM MO KracCUDMKAaLWu, DACCMOTpeHHoX B I ria
Be, Ha paspese orofparaerca monoxeHue npomaa SopTa 10 U nocre
JehopMauny .,

[Ipy CROTHHX TOPHO-TEONOTWYECKUX YCHOBUAX TPOU3BOTUTCA CAMOCTO-

ATenpHas MHAEHEDPHO-TeoJorHuecKas CoeMKa, 8 OTHennLHRe 3aPUCOBKU
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NPOBOAATCH NO MEPe HEOOGXOAUMOCTH.

lenso MHEREHEDHO-IEONOTMYECKOH CHEMKM ABIAAETCA BHABJIEHHE 3BKO~
HOMEepHOCTEe! zedopMauum M pacnoioxeHus oclaCleHHHX yuyacrTkos, Mare-
puanH CHEMKM MCIONBL3YNTCHA ANA BHOOpa CPEACTB, IIBHUPDBAHMA M OCY~
LeCcTBAGHMA MeponpusTuii no 6oprGe ¢ ZedopmauMAMY GOPTOB M OTBANOB.

Cpemxa mpoBORUTCR 1-2 pa3a B rof HA OCHOBE MADKEEHZEPCKUX M
reonorudecKux naaHoB macurada [1:1000 w 1:2000. Ha 3Te naaHu oo pe-
3yabTaraM pUBA3KM HAHOCATCA NYHKTH HaGiavzeHuidl u 3apucoBoX. MucTpy-
MEHTanbHO! NpUBASHE MOANEXAT KPYNHHE TEKTOHWYEDKUM® TPOMMHEH, BOHH
ZpOGNEeHNA NMOPOA ¥ XpYyrue NOBEPXHOCTH ¥ CTPYKTYDHHE DIEMECHTH, HB—
NADMMECH 30HAMM W IOBEPXHOCTAMM OcnaCNeHus maccusa. [lonoxenme oc-
TAJbHHX JNEMEHTOB OnpeaelneTcA pasOuBKOM y4acTKa 38pHCOBKM HA MH-
TEPBANN WJAM NPUBA3KOH C NMOMOMmBO KOMNAcCa M PYJAETKU OTHOCHTEABHO
MapKue#ZepCKUX TOYEK ¥ XAPAKTEPHHX TOYEK YCTYNOB.

CreMKe NOANEXaT YYACTKH CYMECTBYDHMX M BOSMOXHHX AedopManuii.
llpy 3ToM yuuTHBaeTCA, UTO BO3HMUKHOBEHME Iedopmaumit CBR3AHO C HaAu-
YyeM TIANHUCTHX NPOCNOEB, C TPEMMHOBATOCTHI M HANNACTOBAHUEM, HNAZAK-
UMY B CTODOHY BHDAGOTEHHOI'O NpOCTPAHCTBA, C HAJNMYNEM BOAOHOCHHX
NECKOB, BHBETPEJHX MOPOA M T.A., & TAKXe C OTKIOHEHUAMYM MapaMETDPOR
CHCTEMH pas3palOTKM OT NPOECKTHHX. llpu CHEMKE (UKCHpPYETCA TEKXE COC=
TOfiHWE AHA Kapbepa M HUEHUAX MJIOMAZOK YCTYNOB (3a8cCTOM M CKOMIECHAA
BOAH, TpuiOHH, CYI'pH NyvYeHus), & TaKke COCTOAHAE KPEHAXHOA CETH M
MHEEHE DHOST'€ONOTHYECKUX COOpyXeHnit (AaMOh, MOZIOp M T.X.).

Kpynnomacwuraduoi (1:100 - 1:200) 3apucoBKe NoziexarT OOCHYHO Ae~
{JopMMpoBaHHHE yuacTkun., Ha 3apucoBke B YCADBHHX SHaKax u3odpaxaer-
Cfl TEOJIOrMY6CKOEe CTPOEHME Y4aCTK8, HENOCPEACTBEHHO NMPUMHRALEEIr0 K
uecry zedopmaumu. lpu sarom ¢uKCUpyeTcH COCTAB, NEDPEMEXE8EMOCTH M
JCNOBHA 3aneraHufi nopox. Tmarensmo M3y4awTCH U ZOKYMEHTHPYNTCH
MIOBEDXHOCTH W 30HH OCNalleHHA MAccHBa (KpOME OLMEHTMDOBKM M DB3-
MepOB ONMCHBANTCA MOPHONOrMYECKHNE OCOGECHHOCTH, 3aNONHEHHE, MUREe~

panu3auMf u OCBOZHEHHOCTH, & AN TPEMWHOBATOCTH — TYCTOTA MJIM MH~
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TEHCUBHOCTD ). M3yueHie TPEMMHOBATOCTM XKEJNATENBHO OCHOBHBATH Ha
M3BCCOBHX 38Mepax. [lpM ZOKYMEHTaUuM HeOOXOZMMO OCDANATH BHUMEHNE HA
W3MEHEHME YCNOBUII 38J1€T8HUA, BOIMOKHHE HOABJNEHUR INIPOCJHCEB TIMHAC—
THX NMOpPOJX, cypdosum, M3MEHOHWE OOBOLEHHOCTH ¥ Apyrux $axTopoB,

ABUBUMXCH NPAYMHOW NOTEPM YCTOMMMBOCTM. B OMKCAHMMA OTMEUAETCA TUM
(rpynna) ycroityuBOCTM MOPOA M (M3MKO-MEXHHWUECKME CBOHCTBE, ONpE-

ZeNfeMHe OZHUM WX ONMCBHHHY Xaliee 3KCIPEeCC~MeTOZOB.

Ha 3apUCOBKY HaHOCHTCR KOKTYp Ae{OpMMDOBAHHHX MOPOA, TpPEUMHH
33KOJIOB ¥ OTDNBA, MOBEDXHOCTM CKUNBEEHHA. B HanpasieHHAX, HAUWOO-
J6e XapaKTepHHX ANk NePOPMUDPOBAHHOrO MAccWBa, CTPOATCH paspesH.
Ha HHX M306paxanTCH BAEMEHTH AepopMaiyy Maccubsa (KOHTYP AedopMii-
POBAHHHX NOPOA, TPEUMHH M NOBEDXHOCTW NEpEMEnEeHusi, YYAaCTKMA npoce-
RanuA, CMATHA ¥ HAXZBUTAHMA, OYrpH M BaJH BwOkpaHws). B xypwan sa-
HOCATCA pPa3MepH OTACNBHNX "A3HKOB" 0OnOA3aHMA M OOWMETO NEpeMenecHMs
OCHOBHOW M3CCH. XapaKTEepU3yOTCH OCOCEKHOCTH ZAedOopMauMm M COCTOA~
HUA MOPOX (KOHCHCTEHUMA, OGBOZEGHHOCTH) B PA3JWYHMX TOYKAX Aedop~
MADOB&HHOI'O MacCHBa.

M3yuenue TpewmnH, BO3HMKWMX B PeSyNbTATE ZeGopuBIMM GOPTOR, Be-
A8TCA MO NONHOH NMPOTpaMMe M3YUEHHA €CTECTBEHHOA TPEMKHOBATOCTM C
38MEpaMU OPUEHTHPOBKM, MOWLHOCTH DPBCKDHTHA, IIPOTHREHHOCTH, OlMCANM-
eM QOpMH TpEemMH 110 NPOCTHPSHMD M NEZEEMND M MODHONOTMM UX CTEHOK.

[lepnozMYECKUMY 3aMBDaMK CTYNEHYATOCTH N BEAUYMHE DACKPHTHH
TPENUH ONPEASNANTCH M3MCHEHMR SMINMTYAH NEPEMEUWEHHUA W PACKPHTOCTH
B npouecce AedopManuu.

B HexoTOpHX CRyyasx, KOrZa npouecc ASQOPMAIMA NPEKPaTHNGR, C
Lenbn NOZCEYEHMsi M U3YUEHUA NOBEPXHOCTU CKOJBXEHUA, a Taxxe AJf
nozcyera 00BeMa OODYWEHMA NPOXOAAT BHPAGOTKM JNETKOI'O TUNMA UIM
CKBBEMHH pyyHoro Oypeuus. COweM ZePOpMuMPOBAHHHX MNCDPOA NOXCUHTH-
BBETCH NO MACWTAGMPOBAHHOMY M200paZeHNyp Ha8 paspese M CopTOBOH 38—

PUCOBKE H M0 PE3yaLTaTaM AOKYMEHTAlM4 NOBEpXHOCTEH CMemeHus. lipn
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3TOM MOEHO MCNONB30BATH AAHHMe MapkuelzecKoft cremru (OpuME noBepx-
HOCTY Ze(OMMDOBAHHOI'D MACCHBA.

VincTpyneHTANbEAA CHEMKA JOpMH Ze(OpMMPOBAHHOTO MACCHBE CROCOS
CTBYET TaKXe YCTAHOBNEeHWN® BuAA (Tuna) zedopdauum. . C sToRk messm
MOXHO NPOBOAMTH POTOZOKYMEHTAUMD [0 METOZMKEe, H3NOXEHHOH B ruase
1. Xapakrep ZedOpMEUMH NOPOZ XOpOmO HAGNDAASTCH B DACURCTKAX H
EpYTHX CNEUMANBHO NpOfZEHHMX BHPAGOTKAX [0 MSMEHEHUD NepBOHAYANb=
HOT'O MONOXGHUA CTPYKTYPHWX BJIGMEHTOB M NOJOCYATOCTH NOPOZ.

OGpymess (ononsHu) oGneMom Goiee 5000 M° ZOKyMeHTHpYDTCA
0c000 C COCTABJICHHEM CNEUMaNbHOro nacnopra. "MeTOZMYSCKMME yKasa-
HUAMM [0 HAGAWAEHMAM 38 AedopuamuAMu GOPTOB KaphepoB ¥ OTBajos”,
BHAM npezycuaTpuBseTCA OpH 3TOM 0T00pAazaTh CHEXYDEEE: I)uecro xe~
jopuaun, 2) pasuep 0O BHCOTE M ZIKHE, 3) Tun Aedopuaumn (cM.ri.I)
4) uHReHepHO-TeoNOrAYeCKYD XADAKTEpPUCTMEY ydacTEa,>) XapakrTepHCTM-
Ky TOpPHHX padoT, 6) Hauajo ¥ KOHEN (CKOpOCTH) nponecca AedopMaimuu,
7) npuunhn gedopmanud, 8) ymepo OT zedopmanuu, 9) HaCANACHMA, Op-

raHU30BaHHWe H& yyacTke, I10) MepONpUATHA NC NpeXYNPOXIEERD M AME-
BUJAUMH nociaeacTsuit aegopmauEu, B nacnopr BXozZAT:1) BHKOBKPOBKA C
naaHa TFOPHHX PaCOT C HAHECEHHKWM yYacTKOM ZedopuManuu, 2) WHEEHEDHO-
TreoNOrHueCKUe paspesd, 3) ZaHHHE MapKumeliAepCKMX KHCTDYMEHTANIBHNX
HaGawzeHuli 38 gedopuaumedt, [lacnopr noanACHBASTCA reONOroM ¥ MapK—
welizepoM ¥ yTBepXZE&EeTCA I'IaBHNX MHEEHEDOM Kapbepa.

[ips BeseHuu AOKYMEHTAEMM YUACTKOB A6(QOPMUPOBAHHHX ROPOA HEOO-
XOZMMO COGADZ8TE MEDH NPEAOCTOPOXHOCTH.

OrGop npo6 u 00pasnoB AuA A&C0PaTOPHHX MCCiexoBaHul ocywecTs-
ASiRTCA IO METOAWKE, ONMMCAHHON zalee.

CpeMKa 3aBepuwaeTcsi COCTEBIEHMEM CBOAHOI'O MEXEHEDHO-T'€0NOIHUSC-
KOro NiaEa, B Macurade OCHOBHOTO NIaHA TODHEX pador. OHA oTOGpa-~

XaeT COCTOARME YCTOMUWBOCTH NOPOX H& onpexeteHBHH mepuox (puc.62).
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Puc.62. CBozHuif MEXeHEpHO-TEONOT'MYECKMH nuaH yyacTKa Kapbepa:

l, 2 - BCKpHUHHE # AZOOWYHHE YCTYNH, 3 = ONON3€HH U
ara ero BO3HMKHOBEHHA, 4 - OOpymeHue, 5 — NPOMOUHH,

- OCHNM, 7 - cy{posum ¢ BOPOHKOH, 8 - TpemuHH 00—
PYLEHHA ¥ 38KOAH, 9 = BOZOCIMBHHE KAHABH X 3aMepHHE
ngaxwu. 10 - cxonneHus BOAW, Ll — 384EPHOBAHHOCTS,
I2, I3 - pasBezouyine W rUIpOreOJIOTMYECKHe CKBAXUHH,
14 - BepTMKaAbBHHE M T'ODUBOHTAJIBHHE JPEHAXHHE BHpPaCoT-
K#, 15 - penepw ¥ CTBODH HaONOZATENBHHWX CTAHLMME.
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JlanuHEe AOKYMEHTAUMH UCHONB3YNTCHA AAA KOPPEKTUDOBKM CBOZHOW MHXECHEp-
HO-T'e0NOTHYeCKO! KOJOHKA, DRC.63.

Pesynsrary noNeBol FOKyMeHnTauud OPOPMISNTCA B WHCTOBOM Biie B
CHENMABNEHNX anb00Max. KpoMe KONMM 33PUCOBKM M ONMCAHUA NOMEMENTCH
Pe3yAbTaTH NAGOPATODPHHX ONPeAcNEHMN U K3YYEHMA COCTABA M (HBMKO~
MEXaHNYECKMX CBOMCTB MOPOA, HANpMWMED, N&HHHE O KOAMYECTBe TMHHCTHX
YacTUl, [paHyAOMETPUYECKOM COCTaBE, MPOYHOCTH M T.4. B UMCTOBEX
CGOpPTOBHX BapMCOBKAX M paape3ax M300paXapTcA KOHTYDH ycryna, AaHHNE
NpUBASKA CO CXeMOM NJAaHOBOTO DACNONOXEHHS 38ZOKYMEHTMPOBAHEOTO
ydacTka.

JlefopMandy pasHOTO THNA M30CPaXANTCA PASIMYHHME YCIOBHHMY SHA-
Kaum (CM.ra.YL).

Insi yBenwyeHua rpajuyeckoff ¥3o0pasuTensHOCTH, OCOGEOHHO MDH
BHYEPUUBAHUM TOHKMX NPONNACTKOB M NPUASHASA KOMNAHTHOCTH YepTexXy,
BEPTUHANBHHYA MacwTal 3apUCOBOK 0epeTCA paBHuM, Hanpumep, 1:200
(I:100); a ropuaonranshnff - [:1000 (1:500).

PaccMoTpeHHAA METOAKKA AOKYMEHTALMM RCNOAB3YETCA HE TONBKO NpH
WHEEREDHO-I'CONIOTHYCCKON CHEeMKe, HO ¥ B CAYUYAE JZOKYMOHTAUMA OTAEND~
HHX YYacTKOB ZedopMauuu nopox, OCOCEHHO B EPMOAH CHETOTafHMS M
HHTEHCHBHNX Zoxneil.

Ciydyan aBapwiiuxX AsgopMauuit ycTynos, 3afOKYyMEHTUPOBAHHWE MO
ONYCaHHON METOAMKE, DEKOMEHAYETCH 38HOCATH (pPETACTPUDOBATH) B CHe=
LMaNbHHE KypHaNH. B 3TUX XypHaRaX AONXHH BECTUCH CTPAHMLW MM
rpadu ANA MUCHMENHHX YKa3aHall - npeAnucaundt reonora TEXHAYECKOMY
H&A30py O BO3MOXHHX A€(OpPMAUMAX ¥ ONOJNIHEONACHHX YYBCTKAX Ha
Kaphepe.

KpoMe CHCTSMATUUECKON AOKYMEHTAUMM, BO3HAKAeT HEOOXOZMMOCTD B
NPOBEREHMM AONONHUTEALHEY HACKGACHAR B CBE3M C M3IYUEHHEM:

1) BO3MOZHOTO NOABJEHHA NMANBYHOB U OHCTPOrO Pa3’BEMEZERMA BOXO-
HOCHNX NECKO® ¢ cyfdmaued;
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Pnc«63. CBOoAHAA WHXEHEpPHO-TreosiorMyeckas KOJIOHKa;

- rpaHgnomeT M4YecKuii CoCcTaB NOpof, pasMmepbl YacTul
6onee 0,5 mm; - 10 %, or 0,5 mm go 0,25 wmwm;

3 - 710 %, or 0,25 wm 8o 0,1 MM; 4 - TO Xe raMHUCTas
(hpakums, fasmepu yactuy, ot 0,x MM go 0,01 mm; 5 - 1o
xe or 0,01 mm go 0,001 mm; 6 - TO Xe. pasmepbl 4vacTul,
meHee 0,001 mmI 7 - MOHTMOPWAMIOHUT; € - rugpocniaa;

9 - KaomHUT; 0 - TekcTypa ropu3OoHTa/IbHO-C/IONCTasd;
Il - TO %, HedAcHO cnoucTas; 12 - TO »e, KOCOC/IOUCTas;
13,14,15 - NpO4YHOCTHLEE CBOWCTBa Mopog*
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2) CKNOHHOCTM MOPOX K NYVEHMO M BHAABNMBAHAD B OCHOBAHHE yC-
TYNoB,

3) cTORKOCTH MOPOZA OTHOCMTENHFHO BHWBETDPUBAHUA.

llepsue nBa BOnmpoca peLapTCs MO ASHHNM AGTAABHOK M 3xcnayara-
IuoHHO! pasBeZKM, & TAKEE NyTeM M3YUeHHs MUHEPANOTAYECKOIO M I'pary
JIOMETPHYECKOr0 COCT8BA, BOAOOCKNBHOCTH, (UABTPANMM, MOMHOCTH, B3&=
MMHOR CBABM BOZOHOCHHX T'ODM3OHTOB M DPEXMMA NOZSEMEHX BOX. MeTOZH
H3YYEHHA ITHX BONPOCOB K3NAraprcd B padoTAX, CNENHBNBHO NOCBANGE-
HHX IMZAPOTEO0JOT'MUECKHMM YCIOBUAM HA8 MEeCTOPOXKIEHHAX, pa3pacaTuBae-
MHX OTKpDHTHM crniocoGoum /45/, /65/.

W3yueHue nyueHU SN . IlepsuM 37aNOM B K3IYYEHKHA K

NPOrHO3MPOBAHKY NYYERHA DACOYMX MNOMANOK ABAAETCA 000CmMEeHHe IeoXo=-
TO-pPa3BEAOYHHX ZAHHHX ANR YTOUHEHMA COCTABA, KONHYECTBA I'AMHECTOrO
Marepuana, rayOMHH, MOHHOCTH M SIEMEHTOB 38NETaHNf TIMHECTHX HODOZ.
llo sruM marepuasay B MacmTale OCHOBHHX MAapKmeH#ZopCKMX Yeprexeit
COCTABAANTCA MJAHH I'ENCOMETDHM ¥ M3OMOEHOCTEH NAACTOB I'AMHECTHX
nopox.

Wsyuense nyyemua Ha xapbepe CBOZMTCH X yX6 PAcCMOTPEHHOM
KpynHoMacmTaCHO# AOKyMGHTauwM ¥ HaCADASHUAM 38 M3MEHEHMEM NpPOCTPaH-
CTBEHHOr0 NONOXERNS penepoB HACANZATEAHLHHN CTSHOMH, SalOXGHHHX
Ha yUACTKAX nydenus. IIpH AOKyMeHTanuM Clezyer oCpamaTh BHEMAHHE
H& MuBepanoruyeckuf cocras, CTPyKTYPHO-TEKCTYDHHE OCOGEHHOCTH,
cTeneHdb AWTHQUKAIMM, YCAOBMA 38JN6I4HHA M HADYNEHHOCTH HYJYamux HO-
poa, & Takxe Ha cBolicTBa HenocpeACTBEHHO KOHTAKTHDPYOEMX C HMME

nopoa. HaGawzenns sa mepeuemeHmeM penepoB, MPOBOZMMHE reozesuuec—
KUM NyTeM, DOSBOAAKT NONYYNTH ZAKRHE O NOKasarTelfix npoluecca nyue-
H#A (06 MRTEHCHBHOCTH M CKODOCTH, NPOZOAXRMTENBHOCTH B OCBEME my-
Yamux NOpox).

B 71860paTOpHNX YCNOBHAX MMKPOCKONMYECKH B MMMEDPCHORHHX XUZK-
KOCTAX, TOPMHYGCKUM CHOCOGOM K T.Nq.M3YYaUTCH MANEpANOrMuecKul u
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rpaHyloMeTpUueckuil cocTas, a TaKkxe TOHKM® TEKCTyPHO~CTDYKTYpPHHE
OCOGBHHOCTH NOPOZ. M3YUeHMN NOCHGARMX CIOCOCCTBYeT NPONMTKA OCpas-
OB KpacHTeAfMM. JIOCTYNHHE I'@ONOry Kaphepa JNa0OpaTOpHHE CHOCOCH
onpeAeyeHUA MOPUCTOGTH ¥ NIOTHOCTH, 8 TAKKE HEKOTODHX MEXaHHUECKUX
CBOHCTE UBNOXEHH Zajee.

InA OmGHKK CKAOHHOCTK MOPOA K NYUEHHD MOXEO HCIONB30BAThH NOKa~
88TENM CONPOTUBNGHMA CHBUTY, KOI(GIULUMEHT HACyXaHU: M BDOMA pasMO-
KaHusi 00pasyoB. Hanpumep, nyvamue TAMHECTHE NOPOAH [IOZMOCKOBBA M
llonGacca pa3uMoKanT B BOZG B TEUHMO NEDBHX YaCOB, 8J6BPUTOBHE aprui-~
AMTH W QPTHIJNNTH ~ B TEUEHN® NEPBHX CYTOK. Hemyuamue nopozm npax-
THYECKM He DA3MOKanT M IoCJe CYTOUYHOro HACHMEHM Ha BO3AyXe OHCT-
PO npHoCpeTapT GCTECTBOHHYN BJIAxXHOCTH., KoadduuumenT HaCyxaHus on-
peZeasieTcA KaK yBOIWYEHMe OGHOME KNM Beca Npu HECHmeHuM. [Io sToMYy
flOKas&aTeJD MOXHO BHAGJMTH THUNN Nydauux nopox. Hampumep, B [lozmoc-
KOBBE ONACTHYECKME MHTEHCHBHO NyJamme IAMHH MMENT X03(JuuueHT Ha~
Oyxadus I5-20%; NAOTHHE YPAKOTHE M CIAAHIEBHE IJIMHH + 2-15%; TAMHM
necqanue-3-15%; NecKu ramHucrhe - 0,5%.

H3ydenue 8O0OH W nNoBepxHoOcTEe#d oc-

d18a0neH s, KOTOPHMA B NIepBYD OYepeAh ABAADTCA KPYNHHE TEK-
TOHMUGCKHO® TPEHMHH, YETKME KOHTAKTH NOPOX M NAOCKOCTH HANJAACTOBEw
HEf, OTACNBHH® NPOCAOH X 30HH NOBNHMOHHOX TPEMUHOBATOCTHE M T.J4/1po-
H3BOZMTCA HA& DA3NMYHHX CTEAUAX OCBOCHUS MEOTODOXAEHUA KAK [pd paa-
B6XKE, TaK M npu skcnuayarauuu. W3yuesue npou3BOZUTCA, B OCHOBHOM,
OOCMEM3BECTHMMY NPUEMAMH I'€ONOTHYECKOH AOKyMEHTALMH.

llpy BRACHEM ZOKYMGHTANMM HEOOXOAHWMO, KpoMe (uUKCUDOBEBHMA IeoNo-
THUSCKMX XapaKTEPUCTURK U 3AKOHOMEPHOCTEHX NPOCTPAHCTBEHHOTO PACHONO-
XeHUfl, ONPEAENATS TFEHETHYOCKUll TUI BOH M MOBEPXHOCTEH OCHNAGHCHMUA.
Jna 3Toro MoxHO MCHonb3oBarTh kaaccuduxaumw H.M.KomapHuuxoro, Bu-
ABAANWEIr0 JKTOPORETHUESCKEE, TEKTOHWYECKHS, SKIOZUHAMMYECKHE, CTa~
THYeCKKe,iMHAMAYECKAE ¥ KauecTBeHRHe rpynny (cM./49/.lpu unxexep-
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HO-TE0NOIHUeCKOd ZOKyMeHTauuu, HAOpUMep, 80H CIOEBOr0 JIMTONOTHYEC-
KOro Tuna,o0A3aTeibHHEM ABAAETCA OTOOp OUpABLOB XJAA M3YYeHMA QHIH-
KO-MEeX8HMYEeCKAX CBOKCTEB, MMHGDAJNBHOTO M I'DAHYNOMETPUYECKOrO COCTa-
Ba, NA8CTMYHOCTM M ADYTHX CBOMCTB rOpHHX NOpoZ. W3 nomepxHocrel
KOHTAKTOBOrO TUIA& O0COCOT0 BHUMAHUS 3ACHYXUBADT NaJeMopHoAOrnyec-
KAe NOBEDXHOCTH (JIpeBHME pycla, AONMHH, DA3MHBH M T.A.), 8 TEKX6
NOBEPXHOCTH COANOBMAHWX NMOHMREHUN (nPOrUGOB) MEXAy BO3BHEGHHSIMA
dyHraMeHTa M AMANMPOBHX 0Gpa3oBaHEi. ITM NOrpeCEHHNE SJEMEHTH, 38—
NIOJIHEHHHE NECUaRO-IpaBHUHNM MAaTEPUANIOM, SABIADTCA KOJNNEKTOpDaMH K
NYTAMM BHXOZ8 MOA3CMHKX BOZ, YTO NDMBOAXT K SHAUMTEAHLHOMY YMEHBUIC=
HHO ycToiuumBOCTM. TaKkiue ABNEHUA OCOGEHHO YacTH B YCHOBMAX CHRGO~
CHeMeHTHPOBAHHHX MOpOX OypOYTOoJBHHX MECTODOXXEHMM Ha Kapbepax
Bamkspum w Ykpauru. [loaTOMY XOKYMEHTANWA TAKMX 3NEMEHTOB XONXHE
OTDaxarTh TAKXe COCTAB W XapakTep 3aNOAHADHHX ¥ HaJeranmuX OOPOxX,

a4 Takxe CTeneHb UX OGBONHEHHOCTH.

B paze cayyaes /49/ cnaGo BHDEXCEHYD M3MERYMBOCTH YCNOBMA 3a—
JeraHusi yCTaHABAMBANT O DE3yAbLTATAM T'E0AE3WYECHOM CHeMKU BuAMMOH
Ha CONBUOM NDPOTAREHMM B COPTE MOBEPXHOCTM ¥ NYTEM NOCTDOEHMA U30-
THIIC MOBEDXHOCTH NQ@ ABHHHM CKBAKMH.

CucreMaTHsaUMA ZaHHHX AOKYMEHTaLK¥ Da3JMYHHX BUZOB Zefopmauni,
OpPOMCXOZAWMX MO PA3JWYHHM TUNAM OCNACNeHAA TOPHOTO MacCuBa, [103=
BOJNAET YCTAHOBWTH BA¥OHOMEGDHOCTH BIMAHUA I'€ONOTMYECKHX PBKTOPOB
Ha yCEOHYMBOCTH, & TAKKE CIOCOGETBYET OGOCHOBAHHOMY IPOTHO3Y A6-
fopmanui u BupacoTke Meponpustudli no CopsGe C HHMH.

lloneBne LETOAN M3YYEHUA DACCMATDUBAEMHX ABNGHUEA HEOGXOZMMO
CONPOBOKAATH TAKKE TOPHOTEGOMeTPHUYECKHMMM IOCTPOEHHAMM (nNaHM pac-
NPOCTPAHEHAS] ¥ U3OLMICH NOBEPXHOCTEH, M3OMOWHOCTM 30H OchalneHus).
AHanu3npys ysop M3ONMHEM ¥ xapsxkTep penbeda CKPHTOM TONONOBEPX~
HOCTH, 3@ TaKXe MCNONb3YA X3HHWE HENOCPEeACTBEHHOH AOKyMEHTauu# OOp-

TOB, MOXHO YCT3HOBMTH HAJNUUYME M pagNpeznelicHUue [0 NNOoUWaZu KapbEpHO~
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HOTO NOAA NMOrpeGeHHHX MOopdonormyeckux siemexToB, Ha aTux uepre-
X8X OTOGPSXBNTCH T8KEG PRAPOTEGOJOIMUECCKNE CBEACHMA: MOJOXREHHE 00—
NacTH NMT8HUS, HANpABlEU’#se NOA3GMHOrO NMOTOKA, YYACTKH HAIIOPHHX
BOZA W ZAp. YKAB&HEHE YEPTOXH MOXHO COBMEHATH C THAPOrE0ICTUYECHH-
MU YE6PTOXGMM TOT'0 Xe Macurada. Jnd 3TAX meneH ayume HCNONB30BATH
nNaRH OOBOAHEHROCTH, I'Zle HAa THICOMETPHUYECKOR OCHOBE BOZOYNOpDA M80-
CpaxeNy YYaCTKM C DA3IMYHHMM NOKa3aTENAMA OCTATOUHHX CIOEB BOAH
AnA Ce3HENOPHHX M OCTATOYHHX HENOPOR ZAR HANODPHHX BOZOHOCHHX Io-
PH30HTOB,

Ins nsoCpaxeHmsi Beel Hazerapwed Toxmy ¥ BuAeneHUs B Hed ocnald-
JECHHHX NOBEDYHOCTOR M 30H LEASCO0GPasHO COCTABAATH OGHEMHHE I'pa-
(fuxy B BuZC AKCOHOMETDUUECKMX NpPOEKU¥A MIM GJAOK-ZUaTrpaMM.

HarypHoe W3yueHHE M&CCUBA

914 palOTH, K8K MPEBEAO, IPOBOAATCA COBMECTHO C MapKmeidzaep—
CcKolt cayxGcit xapnepa.

1. OzuuM M3 METOXOB M3yUEHUs BAKOHOMEpHOCTEd M nmpuuuH Zedopme
Imy COpTOB M OTBAJIOB ABIASTCA NPOBEAGHME HACIHWAECHMA 34 CMeUeHHEM
penepos uepe3 5-20 M B BUJE CTBODHHX IMHK}), OPHEHTUPOBAHHHX NOne-
PeR COpToB ¥ NpPEANOJERAEMOr0 CMeNeHUf. YaCTb penepoB ZOJEHA pac-
noJsraThCs 3& npejeiiamu cuencHus (ON0JN3HA) HA paccTosHRM 50-I150M.

B KaueCTBe penepoB MCNOJL3YOTCA EEeN€3HHS WTHpM ZauHo# SO0-70
cM M zuamerpoM 2~3 cM. 8 HaONOZBTEABHWX CTAHUKA HA OTBANAX MOX-
HO MCMONBROESTH AEePEBSHHHE KoibA. KOHCTpyKuuA penepa (cM.rayl)
ZOIXHA O0ecleusBaTh MPOYHYD CBA3H C COKOBHMM NOpOAaMu. lipocTpanct
BEHHOC JONOXEHUE DENepoB NEePUOZMUECKU ONperenserca TeoNe3mUYeCKuM
nyre.

Ina BaGADASTEABHOM CTAHLMM COCTEBAAETCHA CXEMA DACHONOMEHUfI
PenepoB ¥ NPOM3BOAMTEA reoJiorHuecKas AZOKYMeHTalus OOpTOB C 00sf3a-—

TENLHHM (UKCHDOBBHMEM KDYMHHNX CTYPKTYPHHX 3J€EMBHTOB M MACCOBNMM
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3aMEpaM¥ TPEWNHOBATOCTH, Ha OCHOBE AOKYMEHTAUMH IO CTBODPY CTAHUMH
COCTaBNAETCH IeO0JIOTMYECKUil paspes, AoNOINHEBHHE I'MAPOreoNOrEYECKE~
MH ZaHHHMM. Ha TaKuX paspesax OTMEUAEGTCA CMENEENOE NOJOXEHHS peNe—
POB, KOHTYPOB Ae$OPMADOBAHHHX YCTYNMOB, MOBEPXHOCTH CKOJABXEHMH, TpP6-
MMHH M T.ZX.

[lo naHHNM HaOANABHEA 38 penepaMu CTPOATCA rpagukuy CKOPOCTH ne-
peMenenr s, BOKTODOB NEPEeMEemeH’s ¥ Ap.

Jis MSYueHMA CMELEHUS HA IIyOHMHEe HCMOINB3YOTCH pasiruHofl KoH-
CTPYKUKHE TIyCHMHHNE pelepH.

2. YenoBua ycTONUMBOCTM MECCMBA M3YUA6TCA NYTeM HATYDHNX MCINH-
Tanu#l ¢ NOMOWBY CHENMANBHHX AOMKDATOR N0 MeTonure BHUMA (cu."Mero-
I¥YECKME YKA38HMA MO MPOM3BOACTBY HATYPHWX MCINTAHKHA CONpPOTHBIGHUS
CABUTY HEOXHOPOXHHX, CJOMCTHX M EpEmMUHOBATHX MOpOR", M3zsH,BHUMH,
1965). B maccuBe AnA GOnBWMX NpU3M ONpEAENHETCH COMNPOTHUBIGHME CHABM-
Ty. [IpR3MH OKOHTYDMBANTCA WEIAMM W HMEDT CBA3H C MACCHBOM TONBKO
N0 OZHOM NMOBEDXHOCTH, NPOU3BONLHC OPKEHTHPOBAHHOM OTHOCHTENBHO
CTPYKTYpW nopox. [lo aroff moBepxuocTH no OAHOM M3 cxeM, NPHBOAGH~
HNX H8 DUC.64, NMpoMSEOAMTCA Cpes.

lpy OKOHTYpWBAHWM NDH3MH HeJAMH HEOOXONMMO COXDAHHTH eCTeCT-
BEHHOE COCTOfHME MNOPOX, 4Ero MOKHO XOCTWYb NyTeM oCGYpWBAHMA 3NEKT-
pocBepioM, cM.pacoty /102/.
BeanuuHa cuenneEMA NIQCKOCTU cpesa onpszenserca No gopumyze:
cn=g (cosd - sin Lgp) s
b9.CH S%S - NAOWazM Cpe3a M AOMKparTa;
A = YyroX MeXRY IEOCKOCTHD Cpe3a M HanpaBIEHHEM ARBIGHHA;
P — yroa BHYTPEHHEDD TDCHNH;
P - namGonrwee zaBneHMe BUNMCHAEMOE NO (opuyne;

P=1St+aP

A - yaeapuoe ZaBiemEMe X4ZKOCTM B AOMKDATS, BSATOE HO Ma~
HOMETDY
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Puc.64. Cxeun HaTypHHX HCINNTAHMA C IIOMONBN ZAOMKPETA: @ ~ [0 KOH~-
TAKTY MOpPOZ; G = BCKPECT CIAOHCTOCTH.
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t - xoagguumenr nepezaun zamremms, ycramaeiupaemmM npu
TApHPOBKE ;
aF - sec npusum u zoMkpara.

B CHIBHO TPOLWHOBATOM KACCUBO CleNieHde C, 3aBHCHT OT COOTHO-
WEHHA DA3MEPOB ZEHOPMUDYEMOT'O MACCHBA W PasMepa GIOKOB, OrpAKMYEH-
HMX TpeuWHaMK. Buusciemue C, Begerca N0 §opuyle, NpuBEAGHHOH B ri.
I ZQHHOTO DYKOBOJCTEA.

Nlonesxe ueTOZM oOnpezeneEUs (UBMKO-MEXAHHYECKNX
e3oitcTB nopox

Ina usyuesuss yCTOHYMBOCTH B APYIUX MHEEHEDHO-TEONOTMYECKHX
$axTOpOB HEOOXOAMMO 3HAHWE MHOIUMX [IOKa3arejneli cBoficTB rOpHHX NODOZ
MHOrMe U3 KOTOpHX DNPeA8NANTCA B Aa0OpaTOPHHX YCIOBUSAX C UCHONAB30-
BBHMOM ClenuarbHoro o6opyaoBaHus. ['eosory xaprepa XOCTYNHH ANA MC-
NONH30BaHUA, B TOM UYMCJe M B HAaTYPHHX YCHOBUAX Kapbepa, TONBKO
MPOCTHE ¥ 3KCNPECC—METOXH.

MaccoBoe ompezsnierue OCHOBHWX MHEEHEPHO-TEONOTrWYECKMX MOKAsa-
TeNiell NecuaHO-TAMHEMCTHX CJadoCHeMeHTHPOBAHHHX MOPOX MOYHO NpOK3-
BOZUTH ¢ NOMOWBW nMojJeBoi nadoparopuu [JIB-I, co3xaMHO! B MHCTUTYTE
BCETMHIEO, JllaGopaTopufi PECUYHTEHA HA ONpeJelNeHue HECKOJBLKHMM cCro-
coCaMu CleAyDLHX noKasarenedi: I) BIBXHOCTH (BECOBHM MIM NUKHONMET—
PHUECKHM CMOCOOOM); 2) O0BEMHOIO Beca C [OMOWLBD PEXYLMX KONeL, MeH—
3ypKM ¥ napaduEMpOBaHMEM; 3) npezena NIACTUYHOCTH IAMHUCTHX MOPOA
§aNiaHCYPOBAHHHM KOHYCOM B MEKDO3JEKTDPOMOTpOM; 4) Halyxa:ue M pa3-
MOKAHME TJIMHUCTHX PPYHTOB; 5) KoddduuuexTa uAbTpAnMM; 6) yria
8CTECTBEHHOI0 OTKOCA IO YIAYy OTKOCE CBOGOZHO OTCEBAEMOI'0 NMECYAHOTO
KoHyca; 7) PPaHYJNOMETPHUECKOrO0 COCTABA (CHTOBHM M 8PEOMETpPHUECKUM
METOZOM) .

TOUHOCTE ONpeAeNeHUs BTUX NoKa3arelell B NMONEBHX YCIOBLAX M
BHUKMCJICHMS RO HMM JDYTux noxasareredd orseyaer TpeGopanuam I'OCToB.
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CymecTByDnT CleLsaibHO paspaGoTaHHHe I'eOQH3UYEeCKMe MEeTOZN Onpe~
ZelICHAfl WHXEHEDHO-TeONIOIKUECKHX NOKa3areneif MOpoa B €CTECTBEHHOM
HX 3816I'3HUK,

BilagHOCTE ONpeziesneTCs 3NEKTPOEMKOCTBHM METOAOM, B OCHOLE KO~
TOPOrO NEXHT 3aBUCHMOCTD ANSNEKTPUYECKOHN NPOEMLEEMOCTH OT CoIep-
EaHUS BOAN B nopoze. [nd necyaHHX M cnaG0 TIAMBACTHX NOPOZ IDUMEHE~
eTcqa Baaromep PB~6. [lo eMKOCTH KOHZEHCATOpPA 30HAA M BWUKCIEHHOU
IM3NEKTPUYECKOR MPORULAEMOCTH OUDELENAETCA eCTECTCTBEHAAA OCBEMHAA
BI8XHOCTD.

lipu pazMOaKTUBHOM METOAE H3MEDAETCA pacceMBaHUe, NOTEPA CKOpOC
TH W SHEPTUN KINYUYCHUA HEHTPOHOB M f - NyYel B 3aBUCMMOCTM OT KONH-
4ecTBa BNArd, B YaCTHOCTH, OT KOJNKWYECTBA ATOMOB BOAOpOZa. [IpM rau-
Ma8-JlyueBOM CROCOOE B OZMH K3 WNYPUB ONYCKAETCA MCTOUHUKCU30TONOM
rovansta (Co-60):, ® apyro# mnyp, orcrosuuii Ha paccrosHuu 30-60cu,
CYETYHK.

TaxMa-nanyyeHHe HCNONB3YETCH TAKAE AJA ONpPEAENEHHU NIOTHOCTH
nopox (naorxocTHol [-f- kaparax). [lepuosuYecKne N3MEPEHUA NIOTHOCTH
J3OT BO3MOXHOCTH M3y4aTh NpPOUECC INIYYeHus I'JMHMCTHX nopox. B NIH
Ha Ca3ze cepulisoro pazuomerpa CPI-2K co3Z&H BOHZ M KaIMOPOBOYHOE
ycTpo#CTBO, nNO3BOJAKIKE ONPEAENATH NAOTHOCTH N0 CKBAXWHAM CTHHAAT
HOTO ZmaMeTpa (nmogpoluee cM.padory /5/).

SKCHpEeCC-MeTOAN ONpEAENEHUA MEX8HUYECKUX CBOACTB OCHOBOHM
HA NDUMEHEEMM DE3JMHNX MESTOROB U NpuOODOB.

1. MeTomu, OCHOBGHHHE HE 38BUCHMOCTH TNYyOMHN M IIOLBAH BHCLpE-
HUA HAKOHEYHMKOB pasHO# (OpMH OT TBEDZOCTM M NpOUHOCTH nopoi. C
fIOMOMBIO MMKpONEHeTpoMeTpa THna MB-2 koncrpykumu BCBITIHTLO u Homo-
YepPKACCKOr0 HNONMTEXHMYECKOro uHCTaTyTa (puc.93, ra.Y¥l) uMOoXHO onpe-
ACJAMTH NPOYHOCTH C/ACOCUEMeHTUPOBAHHUX 110POY U YTJ4 B MACCUBE.
llo rayOune EHeZpeHus CTANBHOR NMKA M J10XA3AHKAM CUETUXKA ONperens-

ETCA YMCHEHHAA X8paKTEPUCTUKA COIPOTUBAECHMS NMOPOX fi€HETpULR (BRE-



ZpeHHD KOHyCa), KOTOpaf KOppeJupyer ¢ KOSQPUIMEHTOM KpPERnOoCTH
(cm.ra.yI).

Apanoruunnft npuGop coszar Bo BHUMH /I024. Mo ycHuun BHEZPEHRS
KOHyca (HaKOHEYHMKA) NOCTOAHHOK ZNMHH M YOTSHOBJEHHHM SMINDHYECKH
KOpPENAUMAM ONpeAeNifieTCa CONPOTHBIGHEE NMOPOZ CXATEN (CM.rpadux
puc.65), ST0T mMpUGOp HMEeT ZBE MOZEAM: B OAHO# ~ BHeApEHue ocymecT-
BAAETOS ZaBleHWeM Yepe3 phuar; B Apyrofi- uepea AWHAMOMETpP HEHOCpeA-
CTBEHHO Ha HAKOHEYHMK.

llo BenuuuHe BHEZDEHHSH OTHOCHTEJNBHAA MEX8HMUYECKAH NDOYHOOTH HO-
POX OLEHHBAETCHA C MCNOBb30BaHMeM NpoCHMka ¥.J.Bexosa /I0/. Mo npoc-
H¥Ry HaHocurcA 10 yZapoB MOJOTHOM, BeCOoM B I Kr, ¢ pykoATxoff AnmHoit
30 cu. (Ilpu BHeipDEeHUM CTEDEHA HA BCH ANMEY (UKCHDPYETCA KONMYECTBO
yZapoB). UTaHreH-UMPKYIEM M3MEPAGTCA IIyCMHA BHejpeHM. OTHOCHTEAB-
HaA MeXaHUYeCKaf NPOYHOCTH HOPOA B KI' ompeZelsieTcH 1o (fopuyne:

9=
rz6: N - 9YKCAO YZApOB;
| - rayowsa emexpemmajcm;
A - paGora ozuoro yzapa B xr/cuz. B CpeiHeM paBHaf
160 T 35 kr/cul.

38BHCHMOCTD MEXy BPSMEHHHM CONPOTHBJIGHHEM CEATHD M OTHOCKHTEAB-
HOfl NpOYHOCTED NpuBEZCHA HA DUC.66. OJru rpadurs ANA pa3NMYHEX NOPQR
TpeGynT NPOBEPKM ¥ KOPPEKTMDOBKM. Kaxzuff nascr onxeH onpoGoBaTHCSA
He MeHee, UYeM B 5 TOYKaX.

Jlpyrue meroxr /23/, /107/ OCHOBAaHH H& U3MEDEHMM TIAYOMHM WA
AA0MAZM OTNEY8TKA HAKOHEUHEKS MIMCTAJABHOI'O Wap8, BHOZDPAGMHX MeXaHH-
YEeCKUM NYTeM HAEM C OOMONBD BHCTpeZA.

B npudope KYSHUYR PIK-2 BHEApSHHE HAKOHEYHRKS OCYHOCTBAAETCH C
NOMOWBN NpyXuHH. I'ayOMHE BHEZpEHHS onpeAeiAeTcA ¢ ToyHOCTHO 0,0I
MM N0 CTPEAK® MHAGKATOpa YacoBoro runa. llo srod meawuune u rpaduxy
puc.67 onpezensercd BOIMYHEA f (cM."Yroas", k2, 1968).
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Puc.65. 3aBMCHMOCTDH ycuaua BAaBIMBAHEA (P ) EaKoHeYHMKa npHGopa
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Puc.66, 3aBACHMMOCTD MEXAY NPOYHOCTHI HA CXaTiHe ¥ OTHOCMTENbHOM
NPOYHOCTHY q , onpexensemoit no meroay 0.l.bexnosa.
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Puc.67. Tpafuk zaBucaMoCT Koadiuumerta xpenocT ( f ) ¥ PayOuHM
BHEJpEHUNA HArOHevHmka npubopa PlK-2.
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B crponrenscTse WMPOKO pacnpocTpaHeH MeTOx Bpunenns, OCHOBaH-
HHfi Ea BHEZDEHMM CTANbHOIO mMADHKa NOZ ZeACTBMEM CTRTHYECKOH MM
yaapHo#t Harpyaxu. (KOHCTPYKHMM BBDUKOBHX MOZOTKOB NPUBEAECHH B Ti.
¥I1). NcnuruBaenad MOBEPXHOCTH 3AYMIAETCHA KBPOODYHZOBHM KaMHEM,
llraHreH-IMpPKyAeM MM CNELMANBHHMM MEcUTACHHMM JMHEHKaMM, OnuCcaH-
HuM B Ira.¥I, no 6-i0 nyuxam samepsercA CpexHuli auamerp. Juamerp
gaMepsieTCA MO ZBYM HanpaBJeHUAM c¢ TouhocTho 0,1 MM,

[lpy MCMONB30BAHMM MONOTKA C KOHTPOJBHHM METaNJMYECKAM CTeDEHEM
(ra.yl, puc.9) oueHKY NPOYHOCTH NOPOA MOXHO BECTH TaKXe U B OT-
HOCUTEABHHX BEJMUMHRX, PABHHX OTHONEHWN AMAMETDOB JYHKM B Nopoie X
AUSMETDY-B CTEpXHE,

ONHTHHM NYTEM YCTAHABJIMBAETCHA 3aBUCHMOCTH MEXXKY IvaMeTpPOM
JNYHKH ¥ NPOYHOCTHM NOPOZ. [iA OeToHa Takaf 33BUCUMOCTH M300paxeHa
HA DUC.68 npM KomeGauuax OT CpeAHero He Gonee, ueM Ha 25%. ITH
KpuBHEe MO nadHuM JIY npurozHu ¥ A48 NOpox B 2TMX Ke npezenax Mpoy=
HOCTH .

Onpesenerue NPOYHOCTH C MOMOWBK NPYXMHHOTO MOJNOTKA M NUCTOAE-
T4, CXEMH KOTODHX XaHHW Ha puC.95 MpOM3BOAATCA NnO TAKOH Xe MeTOAM~
Ke.

2. Meroxn packannBaHus, pa3padoTaHHHe B MHcTuryTax HUTPH u
IorYTW /96,35/ npuMeHMMH B YCIOBUAX KapbepoB. lipuGop (puc.69z Ha-
NOMMHAWLMIH Kycauku C ME8HOMETDOM, MO3BOAAET "pacKycWBaTh" 00pasun
naacruryarodh ¢opun M ToNMwMHOM 1O MM. Ycuame packanwBaHUS (UKCH-~
pyeTcsi ¢ moumompo Manomerpa (I'OCT 8625-59) ¢ npezenou uamepesus 40
aru caadux moppx (f < 4) u 160 aru opu f > 4.

B oxuolt mouxe orGupaeTcs Ha M€Hee 5 00pa3uoB, ¥3 BOTODHX C
NOMOWBN MONOTKA M 3yOuJNa M3TOTOBAAKWTCA NJACTUMHH AJAA ONMCAHHHX
ucnuraxuii,

Ins nopox JlonG0acca yCTaHOBNEHA SMIMPUYECKAS 33BUCHUMOCTD MEXAY

nokusauuamu Manomerpa ( P ) u npouxocTso mopoz Ha OXHOOCHOE ChaTHe
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Puc.68. 3aBncuMOCTD AMSMETDA JNYHKH, MOJYy9eHHOM WaPUKOBHM
uonor«om (1) w npyxunnkM nucroieroM (2), OT mpoy-
HOCTH OETOHa.

Puc.69. lpuGop HUTPU.
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( CLJ, puc.70; aHanuTHYECKOE BHpaxeHue KpuBO# ZaHo B padore /35/.

[loxa3auua npudopa HUI'PH B xr/cu2 CBA3AHH C IPOYHOCTEN MOpPOX
88BUCHMOCTED -f = 0,i5pP

[IlpoysocTs Ha pa3pHB MOXHO ONpPEAENATH NYTEM pACKaJNBaHUA WUIK
OZHOOCHOTO pacTAXeHUs KepuoB /52, 53/. M.M.Kolfman npeznaraer mc-
NONB30BATH T8KXE OTXEJIbHHE OOCJOMKHM I'OPHHX NOPOZA M Ipyso MOATOTOB~
JIeHBHe naacT4HH. Ha ycTaHoBKe, M300paxeHHO# Ha puc.7l, a, pacKaig=
BaHWe KEPHOB CTAHZAPTHHX AMAMETPOB NPOXU3BOAUTCA BAABAMBAHMUEM KIKHB

€B K&K MO MOHOJMTHO# yacTH, Tak ¥ NO NOBEPXHOCTAM OocnadaeHHA. Bpe-

MeHHOE CONPOTHBIOHME DA3PHBY B xkr/cu® onpezenneTca mo gopuyne:
Gp=§K
rAe: P - YCUIMe paspymeHHH o0pasua, Krj
§ -~ niouais pa3pusa, ou’;
K - KO3(UUMEHT, 38BMCALAA OT Yria MOPOAHOrO KiMH& pac-

KaJHBaHUfl, XapPAKTEepU3youero ¢uauko-mMexsHuueckue
cBoficTBa.
Ins apruaautoB k=0,85, zns necuanukos k=0.9i.
fnf OZHOOCHOrO P&3pPHBA MCNONB3YyETCH NPUGOP, MB0GPAXEHHHH HA
puc.7.i, 6. JlluHa XepHa AONKHA npeshmars zuamerp B [,5-2,0 pasa.
Kepi ¢ oGofimolt cxpenasfeTcR cnzaBoM Byza unu ZpyruM CKIEUMBAONMM Ma-~
TepuasnoM. PaspuBapiee yCUIME, CO3NABAEMOE C MNOMOWBK BAHTA M DYKO-
fITKH, U3MEPAETCH MAHOMETDOM. M3MepUB MiowaZb ¥ yCHAWE pA3pHBA,
OnpeZensinT NPOYHOCTL DPASPHBY. M3ayuash NOBEDXHOCTM AeQOpMaLUU Kep=-
HQ, MOXHO CYJAMTBH O HaJKMYMKM YYACTKOB OCNACNEHUS MOPOAH ¥ O MX
[POYHOCTH.,
TexHUBOCKM ¥ METOAMUECKM HECHOXHH TAKXE ¥ MCIHTAHMA OOpa3LOB
HenpaBunbHO# ¢opun (mozpoGHee cu.zanee).
3. MeTozn onpeaeNieHUsA NPOYHOOTH MOPOA MO YAENABHOW padoTe M3=-
MeNb49EeHMA, NOCTYNHHE ANA NDAMEHEHUR B YCHOBAAX KAPHEPOB, ONMCAHH

B § 5 HacToamero pykoBoxcrsa.
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Puc.7L. MpHGOPH AJA UCMHTAHUA KEPHOB METOLOM packanuBasug (a)
u pacraxenus (6).
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4, [lpouHocTs yrae#i s8aBMCUT OT COCTaBa, CTENEHM MeTaMOpduaMa,
MUKDOTBEDAOCTH ¥ T.XA. HauConpmas DPOYHOCTH X&pPAaKTEDHA AAS MNJIOTHHX
ZpeH-KNapeHoBNX yrae#t u anrpauuros. H.X.lnaronosum /74/ u I.T.
CemeHOBHM /87/ nonyueHEN KOPpeNSUMOHHHE 3aBUCHUMOCTM KDEIOCTM yTAA
OT BHXOZ& JETYUMX, KOTODHE MOEHO MCIONb30BATH AJNA OLEHKY KDONOCTH
yraa (mogpoGHee cM.padory /74/).

TIpoYHOCTH OTPHBY B MACCHBE MOXHO ONpexeiATh NYTeM BHIEpruBanud
3afeNayyxX B WNOYp HTAHT MAM OTPHBOM KOHYCA MOPOXH CHEnnajbHHMW MNpH-
CnocoGNeHUAMY, BCTABNGHHHMM B unyp. SrH meTozu (cu.pacdory /9/),
AOCTATOYHO TPYZAOEMKM ¥ TPECYOT CHEUMaNbHO CKOHCTPYHPOBABHHX ZOMHDA
TOB,

§ 2. H3yuesue BHBETDUBAHUR NODPOL

flayuenne creneHU BHBETPMBAHMA NOPOX A8ET BO3MOXHOCTH NpaBUIb-
HEe ONpezeNsiTh NAPAMETPH YCTYNOB, OCOCEHHO XNf Hepasouux BCKpHIE-
HHX GOPTOB, 8 TaKKe CHOCOGCTBYET DEleHU® APYTMX NPaKTHYeCKUX BON-

POCOB, CBfI38HHHX C U3MEHEHMEM (M3UKO-MEX8HMYECKMX CBOKCTB NODPOZA.

llpusHaku M cBolicTBAa BHBETDEAHX MOPOA

BHewHWe NpU3HAKW TaKke, KaKk 1BeT, CTENEHb M XapaxKTep pasppol-
JIEHHOCTH, & TaKEe COCTAB M MBXAHUUECKas NPOYHOCTH MOPOA, ABAADTCH
OCHOBHHMM [IOKQ3ATENAMU BHBETDPEIOCTH.

[IpouecCcH BHBETDHBAHKA NPUBOJAT K M3MEHEHHD COCTABA NOPOX M 00~
pa30BaHuD HOBHX MMHEPANOB DAMHKCTOrO, CYABHATHOTO, M AP.COCTABA.
910 OTpaxaeTca Npexze BCEr'0 HA OKpacKe MOpOZ. BHBBTPEXHM NOpOAaM
CBOACTBEHHM XeJNTHE, KpacHHe, Oypne, CH3Ne, CepHe M OeiHe IBeTa M
OTTEHKM, OCOOEHHO  ApKME [I0 TpeuuHaM.

OGpazoBaiue TpPENMH BHBETDUBAHMA, YBEJUUBHUE DACKPHTOCTH M IpO-
TAXEHHOCTH MMEWWUXCH TPONMH, yBEJUYEHMEe Da3ZpOGIEHBOCTH IIOPOX
BAJIOTH A0 00pasoBaHus WEOCEHKW M NeCKa - BCE 3TM ABJIEHMS XAPAKTepH-
ByDT cTreneHb BHWBETPENOCTH, B PASIMYHNX TMNAX MOPOA Np¥ BHBETDUBE~
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Huy 06pa3ynTCA OGJNOMKM pA3HHX pa3MepoB: B u3BecTHAKax (Borocnos-
CKO& MEeCTOpOKZeHMe) ~ 5x5x6 (4) cu; B amempommrax (Kopkuho) -
2x2x2 (L) cu; anespomurax (JxesxasraH) - 0,5xIx2 cM.

CremcHb BHBOTPENOCTV XapaKTepU3YETCA HA TOJNBKO pasmepaMiu, HO
u PopuoNt OGNOMKOB M KYCKOB, B 3HEUMTEJHHOA CTENEHM OnpeZenaeMhx
TPELUHOBATOCThN. K COOCTBEHHHM TpemuHAM BHBETDPUBAHUA CJlEIYeT OTHO-
CHTH® BEPTUKAABHYO TPEUXHOBATOCTH B JIECCAX; TPELMHH, yCHIMBADLUE
NAKTYATOCTD B M3BECTHAKSX, TOHKY® NAMTYATOCTH (ZO IMCTOBATOCTH)

B APTMINKTAX C X2aPBKTEDHHM DUCYHKOM TDELMH YCHXAHMA ¥ WEAyNeHMd
Ha NMOBEPXHOCTM HAMJNACTOBAHMA; CKODJYNOBATOCTH B ONOKAX W KapOoHa-
TYUIWPOBAHHNX TAMHAX (MHOTZ& B MECUYAHMKSX), MDUBOAARYH K o6pasosa-
HUMIO BapOBOY OTZENBHOCTH,

TpeuuHy BHBETDUBAHRKA YACTO 38MNOAHAWTCA MPOAYKTaMW BHBETpHMBa—
HUR GOKOBHX NODPOZ MY I'MIEPreHHHMM HOBOOGPa30BEHWAMY.

MeHee npouHHe COCTaBIADMUE NOPOX, OCOOEHHO IJIMBUCTHA X KapOo-
HaTHU# UeMeHT, BHBETDUBAKTCA B NEDPBYO Ouepenh, O06pA3yH KaBEeDHH U
OYCTOTH, OCOGEHHO MO CTEHKAM TPEWMH M HA NOBEDPXHOCTH OCHAXEHMS.
BeccTpyKTypHEHE CJa00CLEMEHTUDOBAHHNE MOPOLH B pesynpTaTe Momepe-
MEHHOTO CM8YMBAHWA M BLCHX&HAA OGPa3yNT KOMKOBYO CTYKTYDY.

lipn BuBETDUBAHRM M3MEHAOTCH B NEDPBYH OUEDPEAD BJIIOMOCHIMKATHHE
MueHepayn (nonemoff mnar, poropafd oOMaHKa M Ap.), NEPEXOAALKE BO
BTODMYHNE (KBOJIMHAT, MOHTMODMJUICHAT M ZPy, OTO NpHUAAET pPB3ADPOCIEH-
HOfl ¥ BuBeTpenol NMOpoXe TAMHMCTHK OCNMK. BHHOCHMMHE M3 NMODOZN Ime—
NOYHHE MeTaNNH o6pasywT HOBHE MMHEpann (Tunc, TUAPOCINAH, M3BEWH
H ZpyTHe KapOOHATH), B GOJNBWOM KOJMYECTBE OGPa3yWTCH TUAPOOKUCHHE
COEIMHEeHMS X6Je3a, MeJAd, MApraHiua X ZApYyTWX MeTalioB. BWBETDPENOCTH
ENMHUCTHX MOPOJ MOXHO OLEHMBATE [10 HACHUEHHOCTM MX TUIICOM W TMApO-
OKUCTIBMHE,

JIna BHBETPENANX HOPOA XapaKTepHO OOpPa30BAHUE NPOKMAKOB M pas-

HHX CTAMeHu#t, a T&KEe NpPAMA3OK, HANETOB, HATEKOB.
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[IpouHocTs NOPOX, KaK NpaBuAD, CHAX3ETCHA C yBENIUYEHWEM UX BHBEF
penocT. IIpOYHOCTS M3BECTHAKOB BOrOCIOBCROI'0 Kaphepa YMEHBUAETCH
or 1100 xr/cn2 Zo 700 xr/cuz. Cuennenue HEBHBETPEJHX 8JI€BPOIUTOB
Kopkuuckoro xappbepa, B CpezHeM, DaBHO 6-8 RP/CHZ, 8 BHBETPENHX:
nocjie 4-6 MecfileB BHBETPMBEHUA- 1,5 KP/CMZ, nocne 48 mecaues ~ 0,7
~-0,5 xr/cuz. YMeHbllenMe MTPOYHOCTU nopox Hukoabckoro maprepa locne
2-X neT BWBETDUBAHMA yMeWbWAETCA XAJif NEeCUaHMKOB Ha 35%, aneBponU-
708 - Ha 80%.

W3MeHeHne NMPOYHOCTH NOPOZ 3HAUUTENBHO B pe3yabraTe AeHCTBHA
XEep3JNOTHHX NponeccoB. B ycaosusx Kpaithero CeBepa Zame KpENKHE ME-

TaMopgmMyeckne nopory B Teyemre I roxa paspyumamnTca Ha ray6mmy IOcM.

[lo zaunum WIEM, BHUMA u zp., pa3pyuerue 0GpasuoB noj BAUFHUEM NpO-
ecca 3aMOpPAXUBAHUA - OTTAUBAHuA B J1aC0PATOPHHX YCHOBMAX NPOMCXO-
ZuT B uapecTHAkax uepea 100 ¥ Cojlee LUKJIOB, B PAMHUCTHX M3BECTHA-
kax -~ 40-50 UMKAOB, B KAOJAMHU3MPOBAHHRX flecuaHukax - 1S UMKIOB.
3HauUMTENBHOE BANAHME HA PA3PYWLAEMOCTH B STOM Clyuae KUMeeT NOpHUc-
TOCTh ¥ BOZOHACHWEHHOCTH. [Ipd 3TOM OTHOMEHME NIPOYHOCTH MEPSIHX U
TaNHX H0POZ NpPONODUMOHANBHO MX BIAXHOCTHU. YMEHbUEHME NMPOYHOCTH INpE
OTTaNBAHMM OCOCGEHHO BEJMUKO ANA NOpPOJL M3 30HH BEYHOM Mep3JOTH. [lo
ZaHHHM J1a60paToOpuM yCTOUUYMBOCTH GOpTOB KapbepoB BHUMJ, mpounocTs
00pa3LoB TAKMX NOPOZA HA CXATME CHUXEETCH AAS IIARHUCTHX NOPOA Ha
20%, zaa wepreneit B 4,5 pasa; NPOYHOCTH HA DAaCTAKEHME K3BECTHAKOB
yuensmaercs B 2,5 pasa, necuaHuxkos B 3,2 pasa. YCTOHUMBOCTH Npo-
MEpP3WEro M8CCMBAE IO JiaHHHM HATYPHWX ucnurTanmni BHIMJA Ha xapbepax
rTpecra "flkyranmas" BHUE YCTOHUMBOCTM MAcCMBB TaXlHX MOPOA B 3 K
donee pas.

Orenend MepanocTORKOCTM MOPOJ yBeluunBasTes b clexyomell nocne-

AOBATENBHOCTHS CYI'NMHKM, IJMHH, Mepreju, aleBpOJINTH, NECUYaHHKH,
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H3BECTHAKM,

Merozuxa K3YYEHU BHBETDUBAHUA.

[IpM u3yueHdy BHBETpUBAHMA NMOPOZ B GOpPTAX KaphepoOB HauCoibuee
3HAUGHME MMenT: [) KpUTHUECKAR MPOYHOCTH NMOPOZ HA MOBEDXHOCTH OT-
KOCOB, NpM KOTOpO#l HaumHaeTCs OCHnaHue}y 2) U3MEDEHHE NPOYHOCTH BO
BpeMenu, HalnpuMep, B TeYeHME IoZa; 3) CKOPOCTH OCKNAHMA ¥ OCHEM
OCHNaBUKXCA NOPOZ, YTO NO3BOJAET, HANDUMED, YTOYHMTDH BUDUHY OCDPMH
o6pymeHus BepxHell GPOBKM M WMpDUHY NOJNOCH, 3achnaemoil oGpyuusueiics
novozolt. InA monyyeHusi YKa3AHHWX XapaKTEPHCTUK MOXHO COBMECTMTH
onpeaeNieRua (U3UKO-MEX3HMUYECKMX CBOMCTB O HAGNOASHUAMM HA CIELUSID
HO 3aJ0ESHHHX CTaHIMAX.

HaTypHHE MCcClnenoBAaHMWSA COCTOAT M3 Haluw—-

ZEHUMiA 38 penepaMum HaGNoOZ8TENBHHX CTaHUMA M U3 IeoJOrMYEcKoil ZoKy-
MEHTALMA BHBETDPENNX NOpPOX [0 CHEUXANLHO NPOALEHHHM BHDPAGOTKAM.

1. HaGnozaTenpHas CTAHUMA NPEACTABAAET M3 ceOf pAJ PEnepos,
OTCTOALMX ZpPYr OT Apyra B cpeAHeM Ha [ M ¥ DACNOJIOXEHHHX Ha OTKO-
ce 0opra B 2-X B3AUMHO NEPNEHAMKYJNADHHX HanpabjleHnfiXx. B npexasapu-
TENBHO OYMLEHHHH OT BHBETpENHX NOPOZ Yy4YacTOK GopTa N0 HOpMAaNM K
OTKOCY 3a0MBANTCA MeTanluyeckue crepxHu ammuod 0,5 M. CrepxHu 3a3-
OMBaKNTCA B NMOJOWBY YCTyHa Yy HMXHEU OUMWEHHOW OT OCHIM OpPOBKM C
LeJBO ONpeZeNeHUA O0BEMAa OCHNaBWEHCH NMOPOAH.

HaGapzeHus NPOBOAATCA NMyTEM 3amepa MpeBHWLEHUH T'OJOBOK CTEpX-
Hell~penepos H8A OTKOCOM. B npoMexyTKaX MEXAY penepaMu U3MepAoTCH
paccTosiius OT OTKOCA N0 peiKu, NOJOKEHHOH H3 ABa COCEAHUX penepa.

MOMHOCTH OCHNABWErOCH CJOA, ONpEleNfieMasn NCPEOANYECKMMM Npo-
MEepaM¥ NpEeBHIICHUWA pernepoB HaZ OTKOCOM, NO3BOJNAET YCTAHOBUTH CKO~
POCTh BHBETDUBAHMA U OCBEM OCHMaBuuUXCH Mopox. OOpeM ochnaBuelics
NOpPOJIH MOXHO ONpPEAEAUTH TaKkXe HENOCPEACTBEHHO NO 3aMEpaMm OT pene-

pOB-CTEDXHEM, 380MTWX B NOLOWBE YCTYNA y HuxHe#d GpOBKU CopTa.



N3mepenus npeBHlieHUli MO CTBODHHM HAMpABICHWAM DENEPOB MO3BOJAKLT
MMETH ZAHHHE 00 U3MEeHeHuM npoduis 0OpTa B NpPOUSCCE BHBETPUBAHMUA.

Onpezensds NpPOYHOCTH NMOPOAW HA DAa3HON IAYGMHE OT [OBEPXHOCTM
60opTa N0 MCTEUEHMD ONPEAENEHHOTO CPOKS&, yCTAHABIKBAWT TAYOHHY M
CKOpPOCTH BHBETDUBAHWA. B pafioH&X BEYHOH MEP3NOTH TAKHM CIIOCOGOM
YCTaHABIMBAETCA IAYyOMHA OTTANBAHMA M NOCTOAHHOM NPOYHOCTH NMOPOZ.

[IpOYHOCTH BHBETDEJIHX NODPOA MOBEPXHOCTHOI'O CJHOf, IDH KOTOPOR
NPOUCXOZMT OCHIAHKE, HABNBAETCA KPDUTUUYECKOM NPOYHOCTHM.

CucTeMaTuyecKHe OonpezelieHMs NMPOYHOCTH BWBETPEJHX NOPOX BHIOTH
0 MX OOpYLeHWd NO3BONAET, NOCTPOMB I'PAPUK UBMEHERKA NPOYHOCTH CO
BpeMeHeM, OlpeZieJIUTh COOTBOTCTBYOLBE KPUTHUESCKOR NPOYHOCTH BpeMs
Hayana OCHI8HEA. STH ONpeAesieHHA LSNT BO3MOXHOCTD NOJAYYMTH I8HHHE
00 M3MEHCHMM MEXBHMYBCKMX MOK83aTejed N0 MCTOUECHEN ONPORENEGHHOro
CpoKa, HanpuMep, OJHOTO I'OZa,

2, [lpu 3axznazKe HaGINASTENbHHX CTaHUuli Ha Kapbepax, & TaKxe
np¥ U3y4eHUH HOBHX YYAaCTKOB NMPOBOAUTCA ZeTaNbHaA IeONOrMYEcKad Zo-
KyMeHTauUs BWBETDENOCTH [OPOA NO CNEUMaNbHO NPOAZGHHHM BHDPACOTKAM
JNerKoro TuUna (pacuMCTKaM, 3AKOMYLKAM ¥ T.Zh.).

Teonoruveckoli aoKkymeHrauued Ha HaOAWASTENBHOK CTAHUMM npexy-
CMOTDEHO M3yuYeHue cOocTaBa, YCHOBUHA sanerasus, TPEUMHOBATOCTH ¥ OC-
HOBHHX (M3UKO-MEXAHUUECKHX CBOHCTB NOpox. PUKCUDYETCHA BHCOTE M
NPOCTPAHCTBEHHOE MONOXEeHMEe ycTyna (riyOuHa 3aneTaHus OT NOBEDPXHOC-
TH MU ODUEHTUPOBKA).

llpy DPEKOHCTPYKLKM KapbepoB BCTAGT BONDPOC 00 U3YUCHHM MHXECHEpD—
HO-T'@0JIOTHYECKUX CBOHCTB NOpOA HA HOBHX YYa8CTKax, Halnpusep, IO Han
PaBJAEHKD NPEANONARAEMOH NPOXOAKM KamuTaNbHOM AW BBE3ZHOK TpaHwenu,
B srux cayuafax BO3H#KAEeT HEOGXOAMMOCTBH YTOUHUTH CBOHCTBA BCKpHU-
HHX NOPOZ NO ZOCHBAGMOCTM M YCTOKUMBOCTA, 8 TAKXE CBOMCTBA M Ka-
YECTBO BHBETDEJOTO YraAs (0 M3YUEeHMM BHBOTDRBAHMA yras - cu.ra.li).

lipoxozuune BHpaGOTKM (3aKOmMymkd, MyQpH ¥ T.A.) Ayuwe ZOKYMEH-
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THPOBATH NO $opue, npuBencHHO# Ha puc.72. B CBA3M C NNABHOCTED
W3MEHEHUA CTENEeHH BHBETPENOCTM NOPOA LENeCcO0CPa3HO MPUMEHATH
CNJIOLHYD 38DUCOBKY, BHIIOJIHAEGMYD B BMAE KOJOHKM COCTE&BJIAEMOR noO
OXHOA HauGolee xapaKTepHOK CTeHKe.

Ha ocHoBe comoctTaBleHUst MHTEHCUBHOCTH TPEMMHOBATOCTH U €€ MOp-
¢onoruyecKux Npe3HaKOB, & TaKke QOPMH ¥ Pa3uepa OTpAHMUEHHHX Tpe-~
OMHEMM ONOKOB, BHAGJANT OCHYHO 4 30HNW BWBOTDPEJNOCTH: 1) 30HA TOH-
KOT0 APOGNeHHA, NPEACTABICHHAA Da3ZpOCIEGHHHMH ¥ M3MEHEHHHMM 3€pHar
MM NEPBAUHNX MOPOZ. IIp¥ JIETKOM NPUKOCHOBEHMM NMOPOZS pACCHRAETCA,
a8 oT u30HTKE BOZH OHCTDPO HAGyXserT; 2) 30HA MEJKOOCHOMOYHOHEH,
COCTOMT M3 MGIKHEX OCJOMKOB NMEPBUYHON MOpPOAN ¢ CONBMMM KOJMYECTBOM
NpOAYKTOB BWBETpHMBaHWA. IlopoZa pa3naMHBaeTCf MaNbL8MM; 3) 30HA
TaNGOBAA, XADAKTEPU3YeTCA DACHMDEHEHME NEDBUUHHMEM ¥ COGCTBEHHHME
TPEIMHSMY BHBOTDBEAHHS, KOTOpDHE pa3CABADT NOPOAY HA OTASNBHHE Ik
OH. [loposa pasnaMHBaeTCA pyKaMd; 4) MOHOJKTHAA 30HA HE NOZBEpAEH-
Hafl BNBETDUBAHMD., CLEMEHTHMPOBEZHHHE NOPOABI PACKANNBAKTCHA MOJOTKOM,

llenecooOpa3no Ans BHAENEHUF CTENEHM BHBETPEJOCTH M3yYaTh Ha
PasHOil IIyOMHE W3MEHEHUE MHTOHCMBHOCTM DACKPHTOCTM M ODMEHTUDOB—~
KM TPENMHOBATOCTH.

Ilpu M3yYeHUM TPEHUHOBATOCTH, C€CIAH MOPPOJOTKYECKMX MIM XDYTHUX
NPAMHX MDU3HAKOM ANl BHAENEHWA TPEMMH BHBETDUBEHMA H8JOCTATOYHO,
TO MOXHO BOCMNOXB30BSTHCA CONOCTABJGHHEM CHCTEM TPEUHH, NONYYEHHHX
B pes3yiNbTaTe MB8CCOBHWX 3aMEPOB B BHBETPEJHX M HEBHBETDEJNHX OXHO-
THIHHX NOPOZ8X, HAXOZANMXCA B OAMHAKOBHX TEKTOHMUYECKMX YCIOBUAX.

fipy M3yueHMM MHHEDANBHNX HOBOOOPA30BAHMA HEOOXOAUMO yZEINTh
BHMMAHME HA KOJMUECTBEHHOE COOTHOMEHME BTODUUHNX M IIEPBUUHNX,
TN8BHHM OCDA30OM PAMHMCTHX HOBOOODasSOBaHUA, a Takxe Ha8 00pa30BaHME
TRNC&, KaNBUMTE ¥ Zp. JUA BTOpHYHHX OOpasopaHuil oTmeuaeTcs gopua,
pasMep M xapaxrep cxonziedM# (KOpOUKM, NATHE, NPOXMIKE M T.X.). Ece

Jik P MOJIEBHX YCAOBHAIX TPYAHO XaTh HA3BAHWE BHBETPENOH nopoze MAM
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w}y* et , Bb ees.

Puc.72. Tlpumep AOKyMeHTauuMn Npu N3y4YeHUN BbIBETPUBAHUA MNOPOS
B TFOPHbIX BblpaboTKax.
| - cTeneHb ApPOGNEHNA MOPOA: 2 - MUHEpasibHble 06paso-
BaHuA; 3 - KOpPHM pacTeHun; 4 U 5 - yyacTKuU WN3MEHEHUs

nopoA nocne MNpPOXOAKU BbIPabOTKU.
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MUHEDAJBHHM CKORJICHHfIM, TO OID3HNYMBADTCA OnNMcaHUeM iBeTa, OGecka,
H3noM8, TBEDAOCTM M XDYI'MX NpPE3HEKOB.

Kpome OCHOBHMX NpU3HAKOB BHBCTDRE&HWA, MOXHO MCNONB30BATH X0~
NONHMTEABHHE, HAMpUMED, JUMNKOCTH M NNBCTHYHOCTH RNOpoA. [lo HAM
MOXHO BHAGJHTH T8KXe 4 CTagMM: L) NOPOAN B XIYT He PacKaTHBANTOS;
2) nopozaa pacKaTHBaeTCA B ToNCTHA xXryr; 3) xryr npu crnGaHdM Tpe-
CKaeTcfi; 4) Xryr cruGaercs Ge3 TpemMH .

JlaGoparTopHHEe HMCCJNEeXOoB8HEKS NPOBOAAT-

Cfl N0 00pa3naM, OTOODAHHHM C pP83HHX TI'AYOMH ¢ uETepBajoM I0-20 cu.
OrGop npoG NpOMBBOAWTCHA B CMELMANBHO NPOHZEHHWX pACYMCTKAX B COOT~
BETCTBUM C 30HA&NBHOCTHD BHBETPENOCTH NOPOX ¥ CONPOBOXAEETCH T'EONO-
raveckoff xoxymenrauxe#t. Ilpx orGope mpod B BHBETPEANX mopoxax Beol-
XOXMMY ClenmNaXbHNe NpEeMH oGpacoTEM, YNAKOBKM M XDaHeHMA, UTOOH
COXPAEHTH NX II@ZOCTHOCTH ¥ 6CTECTBEHHOE COCTOAHWE.

MeTox®Ka MS8KPO- M MMKPOM3YUYEHWA BHBETPENNX NOpPOA OOMenp4HATAA.
lIp¥ MexaBMYECKHX MCNHTAHMAX B CBA3M C TPYAHOCTHH OGPAGOTKH
00pa3noB (0COGEHHO M3 S0H BHBETDKBAHMA) HEOGXOZMMO WMpE MCHONB30-
BaTh MeTOZ Tonderua M.M.llporozeakoHOBE /78/ M MCOHTEHMA O0pasLOB

HENnpaBnAbHOK HOPMH.

CroiiKkocTs K DPA3DYNEHHD M JOATABEYHOCTH NMOpPOA B peayaprare Ael-
CTBUS NPOLECCOB 38MODAXHBAHMA W OTTaMBaHufi (MOPO3OCTOMKOCTH) HSy-
43eTCA HE TOABKO B HATYDHHX YCJOBHAX, HO MU B JGGOPATOPHHX YCAOBHAX
Xapakrepncruxoft MOpO30CTOAKOCTH ABAAETCHA UUCIO LUKIOB 38MODAXMBA—
HUSl - OTTaUBaHMA, AOCJNE KOTOPOrO HAacCTYNAET paspyweHHWe MAM M3MEHe-
HEE NMPOYHOCTH HA ONpeAeleHHYn BeJuuuHy., [l0 peayabraTam TAKMX HC-
nuTaHuil, Korza onpemenfeTCf MPOYHOCTH MOPOA MOCJKE PA3HOT'O KONKHECT
Ba HMKNOB, CTPOMTCS IpaguK AaHHOU 3aBUCUMOCTH.

Ina usydeHus MOPO3OCTOAKOCTM NOPOZ, CUALHO 3aBUCAMEH OT MX
BOZOHACHUEHHOCTY, N0 pexoMeExanuu NIEM /8l/ MCNNTAHEA HEOGXOZHMO
NpOU3BOZUTE C OOPA3USMM, NOZBEPIHYTHMY MAKCHMMAJBHOMY BOJOHACHI|EHAD
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Hanayumee BozoOHaCHIEHH® NpPOMCXOZAT B (OpBAEyyMe, YTO NO3BONfET,

no zaHHuM O.A.PosaHoBa M Zp./81/, OrpaHMUMBATECA 25 LMKIQMN 38~
MOpAXKBAHMA - OTTauBaHMA BMecTO I00 LMKIOB NpH CBOCOAHOM BOAOHACH-
meHun 00pasLoB.

B cBfA3E C TeM, YTO B XalopaTOpMM HEDPYNAETCR €CTECTBEHHAH CKO-
poCTH nponecca, BRSXHOCTb NOPOX ¥ T.A., M3yueHWe BIHAHMS STOr0
nponecca, OCOGGHEO ZuA NOpoA palioHOB BeuHOM MepanoTH, Ayuwe Hpo-
BOZUTH B HaTYPHHX YCHOBMAX, HA OTKPHTOM Bo3xyxe. Jf 3TOro MCnonb-
3yewcs K8PH TONBKO 4TO NPOGYpPEeHHHX CKBAXMH, KOTOph#t nozsepraercs
MEX8HUYECKMM MUCNHTAHUAM W XETANBHOMY I'€0JOTMYECKOMY ONMCaHuD. Men-
KM€ CTPYKTYPHO-TEKOTYDHHE 2JEMEHTH NPOCMATPUBALTCA B IYNy MAM Za-
e NOX MHKpockonoM. OcTaBieHHW#t HA OTKDHTOM BO3ZYyXe KepH, NOBepI
umiics AefcTBHO MOpO3a M TENJNa, BHOBb ONUCHBAETCH M MCIHNTHBAGTCA
nocne onpereNeHHOro BpeMeHM. Mrak BNAOTH ZO YCTGHOBIGHMS KpHTHYEC-
KOU NMPOYHOCTH ¥ BpeMEHM paspymeHus. ITM ZAHHHE Z8WT BO3MOXMOCTH
OUEHHBATH YCTOHUMBOCTH COPTOB K&PHOPOB, pacHONOXEHHHX B paioHax
BEYHOA MEp3JOTH.

§ 3, Onpezenenus noxasarened AOCHBAEMOCTH NDDOA

OGo0mapuuM OTHOCHTENHHLWM NOKASaTeJeM CONpPOTUBAECHUA IOPHHX NO-
POA NpH AOCHBAHMN SABIAETCA KO3QPUIMEOHT KPENoCTH f » ApeznoxeHHui
M.M.NpoTOABAKOHOBHM (CM.B IpUJIOXEHEE 2).

Jror uHTErpansHuif noxasarenb XapAKTEPU3YET B LEJNOM CONpOTHBAA-
€MOCTh NMOPOZA ZOCHBAHMD, 3ABHUCAUYD OF MHOTAX CBOHCTB, OLGHABAEMHX
NoKasaTeNAMu APOGHMOCTM, CYPUMOCTM, NPOYHOCTM HA CXATHE M AD.,
KOTOpHE RBIANTCA YACTHHMM XBpaKTepUCTUKaMu cBoicTB nmopoz. IHoaromy
MEXJy NOKa3aTeNifiMd CXHMAGMOCTH, APOCHMOCTH, OYDMMOGTH X AD.M
KO3PULMEHTOM KPENOCTH f no mxazne M.k.llpoTOABAKOHOBA CYMECTBYET
Koppeansinus, cM.puc.IS. lIpocrHe MeToAH ONmpeAeReHHf 7‘ PacCMOTpEHH
B § i arolt rmasw.
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Jlo6HBaEMOCTD MOXHO XBpaKTepu30BATH ll0OKasaTeNfiMu: 1) COMpOTUB-
NAGMOCTM paspyueHsn (ZpOGNeHED); 2) B3PHBAEMOCTH; 3) pesauuD M
TDPYZHOCTR SKCKaBauuu; 4) adpasuBHOCTH; 5) Oypumocrtu. OnpegencHue
9THUX moxasarenef CBA3aHO C NMPOBEACHUEM XOBOJBHO CHOXHHX MCHHTEHMH,
TPeCyOmEX CMELMANLAOT0 OCOPYAOB&HMS M NpPUGOPOB. [03TOMY paccMOTpHM
TOIBKO OOMMe OPHHUMNN ONpeZeJeHWs YKa3aHHWX NnoKaaareneil.

ConpoTUBAAGMOCTS pAa3pYHEHK® ONpeXessieTcs NO yZeibHo#t padore
APOCHOHNA, BHUMCAAGMON [0 I'DAHYNOMETPHUYECKOMY COCTABY pa3pymeHHOM
NOpozM, NOXYYEHNOW NpH KCMHTEHMM B A3GOPATOPEHX YCHORMAX METOJAMM:
1) cOpacHBaMHEA ONpeZeNEeHHOrO KOIMYecTBAa (00BEMA) MOPOAH C 3aXAHHOH
BHCOTH Ha ONUTY; 2) pasmoja NPOGH B CMNEUMBJLHHX MOABHMLUAX C ONpEZ
IeHHNMM TeXHWUYOCKEME NOKA3aTeJAMH; 3) NaZ8NLEero HA MCHHTHBAEMHi
o0pasen Irpysa; &) paszaBiMBaHW B SAMKHYTOM COCYyZe. MHOrHME M3 ITIX
ucnuraHmit npezycmorpeny I'OCT uuw omucesd B padorax /9/, /105/. B
NPOK3BOACTBEHHNX YCHOBMAX CONPOTHBICHHE DA3pyNEHUD ONpDEACUAETCH ID
YAenBHOR B3arpare SHEPTAM, BPEMEHH HIM MHCTDYMEHTA HA DPa3pyUEHHe
CIMHHON 00BEME.

lo pesynbraraM CUTOBOIO aHann3a ANA OTAGABHHX $paxuuil ¥ xns
BCEA CMECH BHUMCIARTCA CPEXHMA pasMep YacTud M KX CyMMapHasi MOBEpX
HOCTH, 8 TAKXE OTHOCMTEABHHH BHXOX KYCKOB pa3Ho# ¢paxuum. Meroxn
CHTOBOTO AHAJNASA M BWYMCJGHMEA IO ero peaynsraTaM Nokasarenelt zpo-
GuMocTE ZamW B pacore JN.M.bapona u zp./9/. B arToil Xe paGore u B
Hexoropux I'0CTax (I'OCT 7714-55; 8269-56 ¥ ap.) OonucaHM W ApyIrHe
METOZH ONpeZeNenuA APOCMMOCTH. Hanpummp, yAeAbHYW 3HEPrAM ApPOCH-
MOCTHM 2Nl YIJsi MOXHO ONPeAeIUTH MO PE3YyABTATAM B3BENABaHMA KYCKOB
zo copacusanxn ( Py ) m nocne sero ( Px ). Kycku Becom yo 2xkr copa-
cupanrca £0~20 pas B BucotH h =I,25 M Ha MeTaNMMueCKyD NAMTY. Ho-
Ka83aTelb R=%¥)ﬁ BNUMCHACTCA MO pdayiabrarTaM ucnurasui ~ 20 Kye-
koB ( Po - mepBomauaxpuuft Bec Kycka).

TuzpaBnMyeckas paspymaeMocTh. [l BHEADEERN I'MZPaBINYECKOTO

287



cnocofa paspaCOTKM YA OT reojora Kaphepa TpefypnTCAl A8HHHE O I'MZ-
PaBIAYECKOd pa3pymaeMocT® NOpox (MAM CONPOTMBAAEMOCTH MOPOA T'HZA-
PaBIMYECKOMY pPa3DYUEHKD HamopHo# crpye#t Boam). ITO 86T BOSMOXw
HOCTDH ONPENEeNuTH OCHOBHHE NapaMeTpu TMAPOAOCHYH: Haubonee 3fdex-
TUBHHE Hanop BOAW, YAENBHHA pacxox BOAM, NPOU3BOAUTEIBHOCTH I'UApO=-
MOHMTODA M T.Z.

B uncturyre ropsoro zena MM CCCP paspadoraH npocToif axcnpecc-
MOTOZX OnpeReNeHNf I'UAPABIMYOCKON pa3pymaeMoCTH, ApUMEHUMHE B HaTyp
HHX YCHOBMAX AAS NOPOJ C PasIMYHHMA (PU3KKO-~MEXaHMUECKUMM cBOicTBa-
MM. MeTOX OCHOBGH H& M3MEDEHUM BGJIMYMHN M QODMH BODOHKM, 00pasye-
MOt B mopoxe MMNyNbCHOW cTpyel BOAH ONpeAeNEGHHOr0 OGBEMA M HAIOpa

HunynscHas BOAsiHasA CTPYA C ZAaBJEHMEM B HECKONBKO AECATKOB ar-—
mochep moaydaerTcf C NOMOmBR ClNENUanbHOr'O I'MAPONHCTONET8, M3TOTOB-
NAEeMOr0 M3 OCHYHOM paKeTHMWIH, DHC.73. B CTBON paKeTHHUM BCTEBAAET-
Cfl AOMONHHTENBHWl cransHOK crBon. KasenHAas 4YACTH pACCUMTAHA HA
OXOTHMYMA naTpoH 16 xanuopa, AyIbHAA Y8CTH MMEET KOHYCHOE CYXECHKE
no 10 um. (JleransHoe onucaHMe M pasMepH NpUBEACHH B padore /83/).
NlaTpoH cHapAxaeTcs OCHYHO Kancmpaed, l-3 rpausmaMu ANMHOrO NOpOXa H
38KPHBAETCA MPOMACNEHHKNM BOWJAOUHHX NHXOM. JIA MCAHTAHUA NOCYaHO-
PAMHACTHX NOpoZ HA Kapsepax KysGacca m KpacHosapckoro kpas, paspa=—
0aTHBaeMHX THADOMOHMTOpDAMHM, NPHMEHANCA 3apaz Nnopoxa B L,3 r, 4TO
oGecneunso Hamop cTpy4 B 56 armocdep.

Boza B ofseMe 25 cu® 3anuBaerTcs B CTBOJN, BHXOXHOE OTBEpPCTHE
33KpHBAEeTCA JNErKod Auagparuof U3 NOAUITUNEHOBOH NAEHKM MAM (OJBIH,
yAepxuBaemol HaxuzHOK rafxoli.

BucTpead NMpoW3BOZATCA C DYKM 10 HOpPMANM K NOBEPXHOCTM W Ha p&c
croamum oT orkoca B 0,5 M. JMaMeTp uMnyAbCHOM CTpyM B 3TOM cayyae
paBeH 17 uM. Bo BpeMs BHCTpEN@ NULO HEOGXOAMMO 38EXLATD OT OCKOJA-
KOB NOPOAK.

B cnafo ¢cBASaHHHX NMecYaHHX MOPOAAX, Pa3pyWaeMHX NyTeM Pa3MHBa,
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BOPOHK@ HMMEET 3HAUNTENBHWA HADYRHWA U BHYTPELHMA EMEMETDH U HEOGId
wyo PAYGMHY. B TAMHACTHX MOpPOZAX THAPODA3MHB. COUETABETCA C THAPOPE-
3aHMeM, ¥ BODOHK8 CYRMUBAETCA M BNTATMBAETCA B IJyOuHy. [lokasarens

TUADPABINYECKO paspywaeMocTy ONPEAENACTCSH N0 cieayome gopuyre:
y-10

fi=op 73000V

rze: [~ HGDYRHWM AMAMETP BODOHKHM, WN;
h - ray6uHa BOpOHKM, MM;
V- 00BEM BODOHKH, CM°;
€ - OCHOBAGHME HATYPcJBHEX JIOTADHEMOB.

[lpuoanxesHoe 3HAYEHME NOKAa3aTeNs AJNA NECYaHHX NOPOX MOXHO BM-—
2
YMCAUTH 110 QopMyJe: f: 0,84 -QL%EQQ .

B Talnuue npuBeJEHN HauOOJE€e XAaP4KTEDHHWE DAa3MepH BOPOHOK M MO-
KasaTeiM I'uADPaBIMYECKOH Da3pywseMocTH Nopox Bavarckoro, KpaeHo-

6pozckoro u HasapoOBCKOrO YI'OABHHX Ku[bEpPUB.
TaGanua 21.

Topoauw ﬁ% Ji Jl cxa fr
[lecOXx MEAKO3EDHUCTHN CyXOi 92 24 42 | 120 | 400,0
llecox menko3epHUCTHA yBIaXHeHHw# | 88 40 { 120 | 362 | 157,0
Cynecs 38 19 50 33 37,7
llecox raayxoHuTOBHM 36 17 51 30 32,2
Cyrnusox menThu 34 w47 23 | 27,5
CYTAMHOK XeJTH# JIECCOBULHRM 33 131 105 46 13,5
CyrauHox Gyphi 28 15 75 28 10,0
TnvHa 4erancKas bAsRHAf 31 17| 133 62 9,5
Tnuna remHocepas 28 151 145 43 745
Tnuna necrpouseTHan, BaaxHas 31 i 479 7 7,3
Tnuna cBersoxopruHeBas 22 il 73 16 3,2
TnuHa KpacHasi 20 7 70 1 1,7

Jna OZHOPOAHWX 1IOPOZ AOCTATOYHO NMpPOM3BOAUTH 3-5 onpesgeneHui,
i1 HEOAHOPOZHHX HEOUXOZMMO ONpPOOOBATH HAWOONEE XaPAKTEDHHE CHOM

M yuacTKM, yBeNMUMBAA UMCNO ONpeXe]eHWii He MeHee, UeM B 2 pasa,
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B3DHBBEMOCTE, KAK CONpPOTUBJIEHKE TODHHX NMOPOA pa3pyweHUD B3DHBOM,
OLECHMBAOGTCH BONWUMHOH yZeNBHOTO pacxoia BB uiu cyMMapHOW ARMHOM
HNYPOB HA €AMHMUY 06BEeMa NMOPOAM. 338BUCMMOCTD MEXZY KpENOCTHO CK&Jk
HHX NIOPOX ¥ yZenbHuM pacxojoM BB, ycrasomnenHan Ji.M.Baponou /9/
npuBexena Ha puc.iS5. Knaccudukauus nopox no B3pHBAEMOCTH NpUBEZe-
Ha B NpPUIOXEHUM.

CONpoTHBAAEMOCTE pE3dHuK (CKANMBAKMD) ONpPEAENAETCA NYTEM Onpe-

ZeNIeHUA 38TPauYEHHOM paGOTH M KOAMYECTBA paapyweHHo#d nopozw. Hanpu-
Mep, NOKasaTesb CONPOTMBIEHHA YPJM CKaNHBAHMO (CTPOradup) Ompezens
ercAl Nno gopmyne: R:{?L )
rae:  Scip.- nnomazk ceyesus cnéﬁ&xaeuoﬁ CTPYXKH , cuz;
Pex. - yemame cKanwBaHus, Kr.
llo BeauuuHe yAeabHOTO conporusiehus pesanup ( R ) B.I.Topsuxus
BHAEAfieT CHeZYDuMe IDPYNNH HEeCUEMEHTMPOBAHHHX NOpOZ (TPyHTOB),CM.

T8071.25

TaGnuua 25.
r%yﬁn XapaKkTepucTUKa rpynn R xr/cn2
I Ouens cnalue no 0,5
Il CnaGue 0,5-1,0
il Cpexnuue 1,0-2,0
1y TBepane ‘ 2,0-3,0
¥ OcoGo TBepxne 3,0-4,0

B cBA3M C JMHEHHHM XapaKTEpOM 3aBUCKMOCTH R OT TOJWMHN CTPYX~
ki (PayOuda pesanua) — N CONPOTUBAAEMOCTb DE3AHLI MOEHO XAPAKTE—
PU30BATH BENMUMHOH pe38HMA, NPUXCAALETrOCH HA CAMEMLY TONWMHN CTPYE-
KU (TAYOUHN pe3aHus) A=<%$L . Cpesee aHavyeHue NoXasarTens

A AAA HEKOTOpWX yTiei# gaHH B Talauue 25a,



Taduxna 25a.

Pafior Mapkx yras A xr/cu

25 - 50
100
130

85 - 200

90 - 330

%
160 - 290
1 ¢ 180

Jondacc

akb"ihsﬂ

Kaparauza

YAenbHOE CONpOTHBIEHME Pe3aHUN ANF HEKOTODHX NOPOA NDUBEAEHO
B NDUIOXEEMM 4, 33aBACMMOCTH NOKA3aTENA CONDOTUBAECHWS DE3AHUD OT
KO3(YHLUMEHTE KPENOoCTH f fnoKe3aHa Ha puc.l5. KospduimenTn paspy-
L3EMOCTH TODEHX [OPOZ NpM IKCKABALMM NDEBEIEHH B NPUIOKEHHM 3.

AGpasuBHOCTE = CNOCOGHOGTH MOPOJ K3HAINBATL METANIN K EPYTHE
TBEDANE TEN8 NDH TPEHMM X O NOpoxy. OTHomeH:M® O0BeMa (Beca) M3EO-
meHHO# cTanu K o0beMy (Becy) MaHOmeHHO#t NMOpoZM ABIAETCH MOKasaTe-
JleM OTHOCHTOJBbHOrO M3Hoca. KospyuuMeHT  a6pasuBHOCTH ONpenenseT—
ca no gopuyne: Ku6p=é%&
rre: AV - oOneM M3HOWERHO! MOpPOAN 38 €AMHMLY NYTH BPAlMEHMH;

P - marpysxa.

llo merozuxe, paspaGoraunost Jl.A.Hpeitnepon /i05/, TpeCypmeit cne-
LI#aNBEHOT0 OCOPYZOBAHUA U NMOZTOTOBKU 00pasLOB, ONPEAENAANTCA KO3(pdue
IMEHTH a0pa3uBHOCTK, NOKA3a8TeNb OTHOCHMTEIBHOT'O M3HOCA M .

llo meroxy J.M.Bapona /8/ ucnonpayprcs mrypfH Ui KepH BecoM
0,1-3,0 Kr, 0 KOTOpHEe Ha HACTOJHHOM CBEDIMIBHOM CTAHKE MCTHDAWTCH
CTAJNBHNE CTEDXHH.

lloxazarens OTHOCHTEABHOH aGpA3HBHOCTH ONPEAENAETCH B3BEMMBAHM-
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€M Ha TOUHNX Becax. YCNOBUS MCHHTAHUNA: crOpocTh vpameHus 400 o6 jum
oCeBoe LABIEHH® LS5 KI'y, AJIMTENBHOCTL MCIhTaHMA L0 MMH; CTEDXHM U3
craau-cepeopauky (I'OCT-2588-44) auameTpoM 8 mM.

likana a0pasMBHOCTY HOPOA NpUBEZEHA B IPUIOKEHUH,

BypumMocTh, K8K CTENEHS CONDATEBIGHMA DA3pYNeHMD B mpouecce Gy-
pedis, M3YY8ETCH N0 CKOPOCTH UMCTOTrC OYDPEHMS NpX NMOCTOAHHHX YCJIO-
BUAX OypeHMdA. JNA pasAMYHEX BUAOB GYpEHUA ¥ GYPOBHX UHCTDYMEHTOB
CYLECTBYOT DaA3NMUHKE METOXH ONpeieieHMA GYPUMOCTH U COOTBETCTEYI-

LMe UM WKaNH, CM.ODHIOXEHME 5 M DpUc.74.

§ 4. Or6op npo6 ¥ 006pasioB

0OGpa3nu u NpOOH ZONEHH OTOMPATHCA B COOTBETCTBMA C M3MEHUM-
BOCTBHN M3yyaeMOI'0 npu3Haka. CeTr reoNOro-paspeiOUYHHX BHPaGOTOK
IPYMEDHO OTBEYAET M3MEAUYNBOCTM OCHOBHHX X8DAKTEPUCTUK MECTOpORAE~
Huii. [loaToMy paccTOAHME MEXAY NYHKTaMi OTGOpPa HPAC AAA MHXEHEpHO-
TEONOTUUECKHUX UCCNEeZOBAHUA He ZOAXHN RPEBHWATH DACCTORAHKE MEXAY
BWpadoTKany AeTanbHOU passeinu. [lpy NPOCTOM ¥ YCTOHUMBOM IEOJOTHM-
YeCKOM CTPOEHMM 3TM pECCTOAHMA cocTamisnT 600-800 M; Ha OTHOCH-
TEJBHO BHAEDKAHHNX MecTOpoxAcHMAX - 300~-400 M; IpK CHOKHOM CTpOS~
Hru - 200 M.

Ina nepsoft crazuu ocBoenus KaphepHHX nonelt BHUMY pexomenzyer
/61/ uMeTHs INf DA3HNX TUNOE UBMEHUMBOCTH M CIOXHOCTH I'€OJOTMYECKO-
O CTPOEHMA CAEAYWWLEE KONMUYECCTBO ONpOCOBAHMAL

1) mpocroe M BHAEPEAHHOE IeOCNOTMYECKOE CTPOEHWE — 0T 2-3 20
4-6 [NYHKTOB H& KaphepHoe Noje;

2) OTHOCMTENbHOE NPOCTOE TEOJQIYYECKOoe CTPOEHWE C M3MEHUMBHKM
nokasareasuu - 07 0,5 10 2-3 NyHKTOB Ha I KB.KM;

3) cnoxHoe IeoNOrMYecKoe CTPOGHME ¥ 3HAYUTENBHAH UIMEHUMBOCTH
norasareneit -= or 2 70 8 nmynxror Ha I KB.KM,

IIpy 3TOM H3ZO MMETH B BHZIY, YTO I'POHRIE M3YUEeHUA UHXEHEDHO-



PC.74. 3aBUCVMOCTb MeEXOy KOa(MMUUMEHTOM KperocTu f Mo lKane
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M_M.MpoToabsakoHOBa U Mokazaresavi OypMOoCTU. B M0 pa3-

JINYHLIM , LIK&UTaM o

C UHArPA - ropHo—ﬁypOBoro cektopa UHAMPAZ M - MuHmc-

TGBCTBa reosioru; n E - B./.Mopo3oBa 1 A_M.EpmvakoBa
- [pobb 4YyryHHas, - [pobb CTa/ibHasA, MA - menko-

anva3Hble KOpOHKi, MP - MmenkopesuoBble KopoHku, fn - ca-

Mo3aTauMBalLMecs KopoHkW); TPM - Tupegveta; kP - [aB-

pyopl Kpusbacca; EHB n P - HOpMaTWBHO-MCC/IE[OBaTENIbCKO-

ro OTFﬁﬂa MnpougeTveTa MIM;  CBH - Cot3B3pbiBnpoma;

3 - nas3onoTa,



Pe0JIOTHYECKRX NOoKa3areneil AONKHA BHXOAUTH 38 KOHTYpH mozcuyera 3a-

nacoB (npezein KaphepHOTO [ONA) Ha BENMUMHY:
L=Hc@&+a,
rge: H -~ npeaenpHas TayGMHA Kaphepa;

& - MpeZenspiuil yron OTKOCA Kapbhepa;
0 - wupMHA NPU3MH BOBMOXHOIO OCGpyNEHWS, B CpeXHeM, paBHA
(0,5-0,35)H.

B npoGe OXMODOAHHX MOPOA ROJKHO OHTB HE MEHee 5 06pasuoB; AAs
HEOZHOPOXHHX CNOEB - He MeHee 7-10 oGpasuos. 00BeM onpodoBaums He-
OZHOPOAHOT'O MSCCUBA ONPEAENIAETCH KOAMUYECTBOM JAUTOJOUWUECKMX pa3—
HocTel ¢ MomHoCThD (),5-5,0M, & TaKXe M3MEHUMBOCTHD OIHOTO W3 OCHOB-
HHX ToKasarenell yCTOWYMBOCTM ~ CONMPOTMBIEHMA CABMrY. I'ZMHUCTHE MO-
pOJZH, 3aieranlneé HEeNOCPEACTBEHHO HEl yTONBHHEM TIJACTOM, B 3HAUMTENB-
HO# CcTeneHy CHUEAWmYE YCTOUYMBOCTH, ONPOGYNTCH M Npu Memblied ux
NomHOCTM, O0Wee KONMYECTBO NMPOG ONpexesiieTCA HEOOXOAMMOCTHD HaZEX-
HOM XapaKTepMCTUKM KaXZOrO BUAA MCHHTaHUN, CcM.Tadn.2é6.

[IpoGu oTGupanTCA M3 MOHOMMTOB pa3s’MepoM npuMepHo 200x200x200 mM
M U3 KepHa CKBaXuH, MMEpUMX BHXOZ KepHa He MmeHee 80%. [afd cxals—
BHX MODOA ZAMAMETD KepHa He ZONXeH OHWTh MeHbuwe 40 MM, HCoTa - 15
CM; JJA CradocCUEeMeHTUDOBAHHHX: ZuaMeTp - 69 mM, Bucora ~ [0 cM.
TaKMe DA3MePH HEOOXOAMMH AJA TOrO, YTOOH NPU WCNNTAHUM OOpE3UL L~
NMHApUYECKOM (OpMH MMEJNM COOTHOWEHME BHCOTH K AUaMeTPy He MeHee 2l

Ins orGopa npo0 B CHACOCUEMEHTWPOBAHHHX, OCOOEHHO B OGBOAHEH®
HHX MOPOZaX, NPUMEHAKNTCA I'PYHTOHOCH 3a86MBHOr0, BUGPALMOHHOTO ¥ O
pMBAEMOro TunobB. YTOOM He HapywaTh CTPYKTYPY M €CTECTBEHHYK BiaK-
HOCTH HECBA3AHHHX NOpOA 00pa3un OTOMPANTCH B METaAIUYECKUE pEXy—
mie KOXBLUA C NMOCAEAywuuM napajuHupoBanmeM, llpoOn B cialdocleMenTu=-
POB&HHHX NOPOAEX HY Kapbepe Ayywe OTOMpaTh B BUIAE MOHOJMTOB,

lipy ucnonb3oBaHMM KepHA C LEJNb® COXPAHBHKA €CTECTBEHHOI'O CTPOE

HUfl N0pOAH OypeHue CKBAXMH HEOGXOAMMO NPOM3BOAMTH MO ClEUnaabHOM

e,



TeXHoJoruu: Cropocth Oypenus I20+L80 o0op./MuH; MpOMHBKE — TYCThHM
TIMHACTHM PaCTBOPOM C YZENBHHM BECOM i,2 r/cuB npu CHUXEHHO® Mo~
Javye pacTBOp@; CHApAL XejaTelbHO UMOTH C XABoMiHoli xomouxoBoil. llepex
YIaKOBKOR KEPH HEOOXOAWMO OUMCTMTER OT IARMHMCTOrO pacTBopa, Bce 00—
pasus (KepH, MOHOJMTH) NapaguHUPYOTCH He Golee, YeM Yepes 3 yaca
nocie ux OTAENEHMA OT MaccuBa., A AIMTENBHOTO XpaHeHuA napaduHn~
popaHue NpPOM3BOAKTCH B HECKONBKO CJOEB C Mapied ¥ TyADOHOBHM NMOKph
TeM. Jnd COXPAHEHMS BIGXHOCTH OOpPA3LH MOXHO yNAKOBEBATH B OOKCH.

lipuuepsnit BeC, pasMep u YNAaKOHKA 0CpPa3lOB pa3AMUBNX IIOPOA
AN OCHOBHHX WHXEHE[DHO-TEONOIMUECKUX MChhTaHMll npuBeZeHH B Tafin.2’,

Ans naGopaTOpHHX MCCleZoBaHmi reolory Kaphepa vame BCEro npn-
XOZMTCH NEPEeCHAaTb 00pa3lyl B OPTaHW3aURNK, KMEOUME CNEUMaNBHO 060-
DY¥AOBAHHEE JadopaTopui. [f03TOMY ALMKM C MGPECHAAEMHEMU O0pasLamy
AOTXHE OHTH NAOTHHMM C TONEGBHM BHYTDEHHMAM [TOKDHTMEM M pyUKaMu AJsA
nepenock®. KepHoBwe 0Opasul ¥eNATENbHO YKAAZWBATh B AUMKA C C nepe-
roporxaMy - AueHKaM¥. MOHONUTH B AUMKE OTrOpPAXUBANTCA IPYr OT IADY-
Ta pocwoll nam gaHepoli. Bce oGpasun YKAAALBAKWTCH B ONMIKNA MUJM CTPYE-
Ku. Kaxaoil siguk ZOJMeH cONMpOBOEAETHCA ITHUKETKAMM C YKA38HHMEM HOME~
POB NEpeCLIAEeMHX MpoC.

Bee oCpasus u NpDOM AONXHE UMETH 3TUKETKN C YKA33HMEM HOMEpa,

Mecra 0T00pa, KPATKOIrO OMMCEHUA NOPOAH M AATH 0TGopa.

§ 5. JiaGopaTophbe UCCHEAOBARUA

JCHoBHOR 0Ovew nalop2TophbX padoT N PEWEHHM IOLHO-TEONoIH-
YOCKKX 3848Y Hé KaPbepax (e CUMTAR NOoKazarenei KauyecTBa yITA)
CBAY4HE € ONEHENCHUEM MHXCUGCDRO-IGOJOINYECKEX NOKasarened (oM.
TACH.206) ¥ UGCTMUHO C MCCHAEAOBAHHSMYM I1EYPOT[-AYHYECKOPO XapaKTepa.

ipod4y s 0CTE NOUDZ ABKAGTCH OCHOBHOW CLABHATERRHOA Xa-

PALTELHCTHROA NOPOA U OCHOBLBN NEPEMETLON I'UPHOTEXHMUECKUX DACWTH

(ilpe 4eFEHUC NPEAGNR RpOUHOCTH Ha CXarue { (g ), 8 TAHXE ynpye



Tadmuua 26.

OcuopHre BuAE ¥ 00BeL JaCO;daTOPHKEX paloT Npu H3Y4EHUH
UHKEIIEDHO-T'CONOTUYECKIX YCAOBMA Ha YTOJBHUX Y&ibepax

L1,
[IW18

MHECHCPHO~TCONUTHYECHNE

KounuuecTBO 00~

. N
nn norasaTelnn Topoxu Metox uenurarnnit pasuos B npoGe
L ConroTrBiEeUe CABKUTY CRa0OCLENEHTHPOBAH~ | OHCTLHM Cpe3 Ha Cpe3HuX NpuOOpax, 10 u Ooxnee
HHE K HeCEAa3aHlke cTaduicNeTpe
2 Cuennenue ¥ Ko3duuUMEHT| Kpenkue, CpeaHend u OUBEMHOE CHATUE B CTAOUIOMETLE, .
BHYTPEHHEOT0 TLEHUA MasioN NPOYHCCTH KOCOW Ccpe3s B Marpulax 8-12
3 llpenen nMpoyHOCTH NpM cralhe, CpezHeM MpoY~ KCMNTAHUA Ha cradunoueTke npun GOKO—~
TLEXOCHOK CXaTuy HOCTH BOM Zasienuk, pastom 0,4 OT OCHOB- 3-5
HOrO ZaBlleHuf
4, | lipezea lipOYHUCTH HAE Kpelkue, cpegHei OZHOOCHOE..CXATHE Ha Npeccax, CooC— R
CHaTHE [IpOYHOCTH HHE L/ AiC0HH ,HA 00pa3liax HelpaBUulib- 5- 8 (a0 10;
HOM QOpKH
5 ilpescl NROYNOCTH HA Kpernkue, CpeiHei OZHOOCHOE pacTaAxeHue, pacKaJNBaHUE 4-6 (6~10)
pacteKreline NILOYHOCTH
6 HEGOLNMLYELOCTD Kpenkue, cneaHed cxaTue 2=3
NPGUHUCTH
7 JT0A EBCTECTBEHHOTO chliyyue B CYXOM COCTOAHWW M NOJA BOZOR 4-6
oTicca
8 CTOUKOCTD K BHBCTDUBE- | KLENKWE,CpeNHEN cpabHeHMe MpOYHOCTV MOCKe MHOTO-
HUW Mol NpouYHOCTH LPATHOTO YBJIAKHEHUA M BHCYWWBAHMA, i-2
3UMOpPAKMBAHUA M OTTAWBLHURA
o HlaGyxaune U pa3MOKaHue TJIKHKCTHE cB0o00AHOE BOAOHACHWEHNE 4-5 (g0 10)
1U llpeaesn nonsyuvecTu TIMEMCTHE U caabo Ha CTAOMJIOMETpE M Ha CPE3HOM MNpU- 3.5
CLELCHTUOBRHIIHE oope
11 Kounmpececnsi u BOJONPO—~ TAMHNETHE KOMIIDECCHOHHNE NpPUOGOpPH 2~4
HKLEEKOCTh
12 [Ipeden nascTuyHOCTH 1JIMHECTHE PACKATHBAHKEM B XryTj COlaHUHDHEN
KOHYCOM U Zp. 2=4
i3 HanunuaApHasa ¥ MaECUM&lb- I'NNHUCTHE ¥ HECBSA- METOZ BJATOEMKBX CpPEX M BHCOKMX
HEA BIAKHOCTDH 3ukHHE KOJIOHH 2=3
14 EcrecTBeHHaA BIGXHOCTD | BCE NOLOAH BECOBLY CIOCOGOM NpK BHCYLMBAHUM BCe OOpasuH Imo
Zo 1.0 Neflelyy3,4,5,
i5 llopucr0CTh BCe€ 1IOPOZH BOZOHACHIEHUEM, N0 OUBEMY M yAelb- | BCe 0Opasun Io
HOMY becy Mallalyly3,4,5,6
16 OUmeMHEY BEC BCE NOpPOZAH I'MAPOCTATUYECKOE B3BELIMBAHKE, BCE odgaauu no
B3BEUXBaHKME 00pa3lLOB [1PABUIBHOU R.tl.[,2,3,4,5,
opmMu M Zp.
17 YnensHuit BEC BC€ NOpOAH NUKHOMETPUYECKUM CHIOCOOOM Gonee 50% oGpaa-
LOB NO M.M. i=6
18 T'paEyTIOMETPRYECKII Cl1a00CLUEMEHTU O~ BU3Y&JABHHEM, CUTOLHM MUIETOYHEM M IC-15% oT o0paz-
CcOCTaB BuHHLE DJMHUCTHE AP .MeTosaMu OB IO N..i-6
19 lunepanbHbit COCTEB BCE MOpoJAH BLi3yallbHEM, JCMMHMUCLEHTHEM M Ap.

NETOZa)K

2-3



lloxa3zarennm CBOUCTB
nopoz

HNopoxamn

OGrpeMHb BEC

Yzenpuufi Bec

Tpanynomerpuyeckuil
cucTas

ECTEeCTHEHHAsA BiaX~-
HOCTD

CoupcrusieHne cxa-
THK

ConporuBligHne C/LBU~
ry (cpesy)

oMIpECCUOKRLE
CroucCTBa

llaacTrvnocTs
PasMoKa.ue, Hadyxa—
Hue

FagduuueaT guibTpa-
it Es

YIOJNl €GTECTBEHHOIO
OTEOCE

<RileLt ROIHUECKUM
cocTas

TavHH, CYI'IMHKM, CyNEcCH,
NBCKHK

llonyckanbHne (Mepruim, ajes-
POJMTH, ADPTMJJMTH U T.I.
CKaJbHHE

PuxsiHe ¥ IAMHECTHE HODOAH.
llonyckanbhHe M CKaJBHHE

llecku, rpasuit, weGERDL 4 T..I,
TJUHb

Cynecu, necku, TUMHH, MJH,
CYTVIMHKA, UpTUIIATH.
lloNycKanbHHE U CHEJBHHE
TaubneTHe U NonycKaldbHHE

CHaNbHHE

Bee noponn

TauHuCcTHE, MECYaHUCTHE
Tnunucrue

TamnmcTHE, NOJYCKSJABHLE
TaunucThe, NecyaHucTHe
ilecyanue

Bce nopoxmw

XapaxTepucTuKa 00pasna M ynakoB-
KM

Bec, pasuepn oGpas-
ua

OCpasel ¢ eCTECTBECHHOA BIAXHOCTBR
O0TOMpaeTCH B BuZEe MOHOAMTA, TI'PYHTO-
HOCAMM MAM DEXYHEBMYM KONBUAMA K Na—
pajuHupyeTca

OOpasen ¢ €CTECTBEHHOH BAAXHOCTEHD
napaguHupyeTcs

Yaie MCHOAbL3YWTCA 0Opasud Orofpan-—
HHE ZJf MEXaHWUECKUE HCIHTAHMHA
Hcnoxbaynrea oOpasnm, OTOCpamHHNE
A8 oNnpejeNeHEss OOLEMHOTO Beca M
TDAHYJIOMETDUY

HacunswTCA B MEROUYKH

OrCupanrca B Mewouex. OGpasen na-
pauHUpyeTCH

OCpasel ynakoBWBaeTCi B OKKC
OGpasgy napaguuuapyeTcs

MoHONMTH ¥ 00pa3un napaguHupynTCs

MOHOMMTH ¥ KEepH

MOHONMTH WHEPH KaK M MCOHTaHMI
Ha CXaTue

MoHOAMT, KEpPH CKBAXMH
OGpa3un yNnaKOBRBBOTCHA B OyMary u
B MEUOYKH

OCpasen nanajunupyercs(dame MCIONb~
3yiTcA 00pA3LH NPEAHZYIMX WCIMTaHMi)

OGpasubl OTOMpPawTCH B HEmOYEK

HacunawTcA B MEmOYEK

Yake MCMNOLB3YNTCH 00pasul OTOGpaH-
HHE AiS UAPYTHX MCIOHTAHMM

500 (z0 1000) cum®
He meHee 20 r.

200 r

He Mexee 20-30 r

200-5Q0m® (z0 I kr
500 ngo(go(z KT) )
50-200 ¥° (zo 0,5 kD

20-50 r.

Zo 200 r
Oopasnn 10xiCx10 cu
BHCOTON B 2 pasa
OOJbUEN Aunamerpa
mMoHomnTH 20x20%20 ¢y

KEPH BHCOTOW B 2 pa-
3a Goabuek ZuamurTpa

10xi0x10 cu
(zo 4-6 xr)

200-500 r
A0 2 Kr (i0x10xiCcm)
10x10x.0 oM
(zo i-2 Kr)

i-2 Kr

200 r




rux noxasareneli (xozduumenra ﬂyaccoua/u u mozyas Wura E) npousso-
IuTCA OCWYHO NyTeM CRATUR HA Npeccax 00pasiuos npaBuabHoR, uaue om-
JuHApMYecKof GOpMH CO CTPOTO NapalieibHEMK OCHOBaHusaMM. [loxasarens
(Ecu ONpeZeNfieTCA TAKXE METOJOM COOCHEX NYaHCOHOB, KOTOpHH paspaso
tay Bo BHIMW B.B,MarseeBnM, /60/. [nA 3TOT0 NIOCKME IUCKH, K3TOTOB-
JIEHHNE M3 KepHA pa3BeZOYHHX CKBAXMA WAM CNELUAJBHO BHOYDEHHHX U3
MOHONMTOB 00pasioB, pa3ZaBAXBAKNTCA COOCHO HaNpPaBNEHHWMM NYAHCOHaM.

Merozuka onpezeneHns NPOYHOCTM HEKOTODHX NOPOZ DPErIaMEHTUpYyeT-
cf TOCTamu (5219-50, 8462-57 u ApP.).

B CBfi3¥ C TPYAHOCTBH NOATOTOBKM OGPA31{0OB NDPABUNBLHOU JoOpMH M
HEBO3MOKHOCTbY MX M3TOTOBAEHUA U3 CUIBHO TPENMHOBATHX NMODPOA, HANpW
Mep, 43 HEKTODRX TUNOB yPineil, NpeAsOXEHO HEGKONBKO METOXOB ONpe-

JeJeHUA MEeXaHAYECKUX Nokasarenel Ha 00pa3LaX HENpaBUIBHOM GOpMH
/47/, /79/. OOpasuu nopoz, OCHEMOM NPHMEDHO 100eM® Gea OCTDPHX yI'-
JIOB ¥ Dpa3MepaMy N0 3~M B3AUMHO NEPHEHZNKYNADHEM HANpPAaBIEHUAM, OTIH

yapuuMmes He 6onee, 4YeM B 1,5 pasa, pa3habBauBapTCA Ha npecce. llpe-

Zen MpPOYHOCTH TAKOro 06pasuat C e
Ber= P((j
rae: P - youmme pasiabiuBaHus, KI';
§ - oomemiuii Bec mopozm, r/ck’;
g - Bec o0pasua, r.

Pycaxos H.I'. u Onumenxo K0.A. /85/ ycTaHOBMAM, UTO CTENEHHONW
NIOKa3arend & B 370U fopMyne zis OpoZ fonlacca uMEeT CIELYOLYH
BEAWUMBY: apruaamurs - C,7¢; anesponwts - (,68; necuauuku - G,70;
u3pecTHAKN ~ 0,66,

B GonrpuuHcTBE CAyYaeB NPOYHOCTb NOPOX, YCTAHOBJIEHHEA HA 0Upaa=
LAX NpaBKIBEOK (ODMN Gonblie Ocx b 5,3 pasa { Gon =5,3 G ).

lloCKONBKY NipRpOZa ASGOpPMALM® OOPGBLOB HENDEBMABHON (OPUD Unid=
K& pa3pHEHOA, TO EENKUXRY MCKE32T€NR OPUUHOCTU ( Gay ) MCHRO CUKTE

YCNOBHON NPOUHOCTHN HE LUBDPEB.



B cBfAsm c OTCYTCTBUEM BOSMONHOCTH MMETP Ha Kaphepe ClleLManbHoe
000pyAOBaHue, IJf MEXARMYECKMX MCMHTAHMK MOXHO MCNONB30BATH ZOCTa~
TOYHO HAZEXHHWH W NpPOCTOR METOX TONYeHHs, paspadoraHnult M.M.lIpo-
TOABAKOHOBNM M ZAp./78/. HeoGxoaMmoe oGopyZzoBanMe AN UCHHTaHMi
MOXHO MBIOTOBUTH B MEXAHMYECKMX MAaCTEPCKHX Ha Kapbhepe (KOHCTPyK-
uus onucaHa B T'ia.YL). [lpuGop npescrasnfer #3 cela MeTanauueckul
CTakaH C NMOZBELEHHWM HaZX HUM Ha ONOKEe I'Dy3oM—Tupeit BEecoM 2,4 Kr.
Sror rpy3 ¢ BHcoTH 0,6 M cOpacHBAETCA HA HAaCHNAHHYW B CTaKaH Npo-
Gy, u3MeNBUEHHYD NpeaBapuTenbio 7o 20-30 uM (He meHee 10 mm). Mcnu-
THBaeTCA 5 NpolG, M3 KOTODHX OTOMPanTCA HabpeCKd Becom oxano 100 r.
[Iporasozurca or 5 zo 20 yZapoB B 3aBUCUMOCTM OT KPeHOCTH MOPOZL M
U3 pacyera, YTOOH NOJYYEHHAR MEJOUb COCTEBAANA OKoAo 25% OT Hamec-
xu. llocne zpoGneHua npoly npoceuBawT yeped curo ¢ saueHxo# 0,5 mu,
NlpoceAnHad MENOYb CCHMAETCA B cleusanbHuil oGpemomerp (CM.puc.99 6)
Bucora cronda menoud { | ) uamepAeTcA ¢ nomMOwbw MAOTHO BXoxmmel
B 00BEMOMETDP MPOrPAZYMPOBAHHON NPOOKH.

KoagduuueHT KpemocTy BHYMCAAETCA NO Hopmyne: f=2Qn

THE: p - YACNO YAAPOB CODACHBAENON I'MDH,
lipoyHocTh Ha pa3pHB ONEpEAENAETCA Ha 00pasnax CTepEHeoGpasHol
$OpMH, KOHIH KOTODHX 38XaTH B NPUCNOCOCNEHMAX PA3pHBHON MawuHH, &

TAKXE NO CHEeUMANBHO pa3apadoranHoli Bo BHUMW wmerozuxe /60/.

KopdbdvunmenT BHYIpeHHEro_TDEEXf_M_CLeENAeHHA omnpegerserca Ny-
TeM MCNHTaHUA OOpa3uUOB Ha cpe3. Cpe3 NPOM3BOAMTCH B ClEUMANBHHX
cpe3apmmx MaTpuuax NpeccoB NOoA yIJOM 30°, 45% 60°. Tio peayapra~
TaM WUCAHTAHWK CTPOMTCA HACNOPT NMPOYHOCTH, MO KOTODOMY ONpeZelneT-
CA YIroJl BHYTDPEHHEro TPEHuA U cuenaexuwe (cMm.rm.l).

llpy ucnHTaHWAX TPEWMHOBATHX yriaedd, Xorjza TPYZHO M3TOTOBUTH 00—
passu npasunbHOA §Oopun, 0O6pasel 3aAMBapT B GETOHHYW OGONOYKY, B

XOTOpOli MOZ pa3HHMM yriaMu Hakjlona (4 ) genaerTcs wens. [0 ycuaun
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paspymensusi (P) ¥ nuomazm paspyuexns (F ) BHUMCIARTCA BOBHMKUME HA
Hell HOpMAJBHHE (6:=J11%Eﬁg) ¥ KacaTeabHHe (E=>Ei%uhﬁ) HaNpAXEHUA .
TaxuM Xe NYTEM MOXHO ONPEZEXMTh G M T MO TpEWMHAM M NOBEPXHOCTHAM
HannacToOBaHMA, YTO B CBOW OYepeAb ZAET BO3MOKHOCTL BHUMCINTH IOKa-
3aTenn BHYTPEHHEIrO TPEHMA M CLEMJEHMA NO NOBEDXHOCTAM OCJAGIEHUA.
CuenjieHde MOXHO MONYUMTH TaKXe NMpU MCHHTEHMAX O6pPA3LOB Ha CEa~
THe, IIpW STOM BHCOTA OO6pasla ZOAXHA OHTL He MeHee:
h=dclg (a5-B5),
rae: d - auamerp oGpasmua;
P - yroln BHYTpeHHero TpeHua (cpeaHee 3HaueHMe XNA ZAHHOM
nopoxs OepeTcfi K3 Ta6l., CM.IpPUIOXEHME).
Paspywenue Taxoro oGpasua Npo3oilzeT B BuAe cpe3a NO NIOCKOCTH
HaBKNOMeHHOR K ocu cxarus nog yraoM ( 45-P2 ). llo BeauumHe npoy-
HOCTH Gex. MOXHO BHUMCIMTE CLENACHMES K :-ggzatq(45-e@).
llo pesynsraraMm naGOpaTOPHHX MCNHTaHMK 0Gpa3uOB, MCIONbL3YH IM-
nupsyeckyn fopumyny, npeanoxenHyw I'.J.0ncenxo (CM.ri.l), MOXHO BH~
YUCIHTH CHENJIEHHEe B MacCuBe TOPHHX NOpPOZ.
lloxaszaTean ocnaGleHMA MACCHBA TPELMHOBATOCTLHI0, BWUMCAAEMHE KaK
OTHONEHME CclienyieRui TPEemMUHOBATOrO M MOHOJNMTHOI'O MAacCHBOB, NpuBeje-
HH B Tadén.l4,ra.l.
MeTozMKa NMpPOBEAEHUA UCNHTEHUS CNACOCHEMEHTUPOBEHHNX W TAKHUC-
THX NOPOA M3JATEeTCH B METOAMYECKOM NOCOOMM, COCTABAECHHOM BO BHUMH
/61/ ® B Apyrux paGoTax NO I'DYHTOBEZEEMO M MHXCHEepHOH IeoNoTuM.
JaGopaTopHne MCNHTAHWA CBOWCTB OTBAJBHHX NOPOA NMPOU3BOANTCA B
ciexyoueit NOCIEZOBATEIBHOCTH
1. JpoGnenne z0 3-S5 MM 0Gpa3li BCKDHUHHX NOPOXA YNAOTHANTCA Ha
Irpyskauu B i, 3, 5 u 7 xr/cu2 ¥ T.X. (X0 NOABIBHMA BHCAuyMBapueich
BOZH B PJIMHMCTHX NOpOZax). Ecym npu ZaHHOA HOpManbHOR Harpyske
NPOUCXOAUT BHCAYMBAHME BOJAH, TO CONPOTHBAEHME NpM Nnpexauayueit Harps-
K& CUMTHETCA MAKCUMOTBHHM.
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2. Cpea npou3BOAMTCA NP Harpyskax, MeHbumx B 1,5 pasa, uen
YAJOTHAKNME HArpy3Ku. [0 ATUM ZaHANM EBHUMCIAETCH Npeien NMOn3yyec—
™1 (cM.padory /61/).

3. OrzenpHO KCIHTHBAKTCA HauGoJee cialhe MOPOAN,MAYlue B OTBAL

ynpyrye noxasaTeny (EuJU) onpezeNsnTca N0 COOTHOWEHRMD AePOpMa=
Lu# o0pasna v BH3BABIUM WX HanpaReHMsiM. lauepenue agedopauuiél npu
MCOHTGHUAX, YBCTO NPOBOZMUMHX NyTeM OAHOOCHOI'O CXaTHfl, NPON3BOAUTCA
C NOMOWbY TEH3OMETPOB 3€DKAIBHOr0, YACOBOI'O, CTPYHHOrO M Ap.THUMOB.
JdroT crarudeckuldh cnocol onpezeneHMs TPYAOEMOK M NPOBOZUTCA B Cle=~
LKaJbHO OGOpYAOBAHHHX a6OPATOPUAX.

Onpezenenne YNpyrocTd CBOXCTB IOPHHX NMOPOA C MOMONBH YAbTpA~
3BYKa ZOCTYNHO IeO0JIOTy Kaphepa T.K.OHO NMPOMBBOAATCH IO HECHOXHOM
MeToZuKEe Ha cepuliHo BeEnycKaeMoli annaparType ¢ MCNOAL30BAHUEM KepHAE
KOJOHKOBWX CKBaXuH. 3aTpyZHEHMA CBA3aHM C H3TOTOBACHMEM NpUuAUgo-
BOK, HODMAaJNbHHX OCM KepHa. B MacTepCKux KaphepaXx Ha 6a3e HeGOIBIO-
T'0 2JEKTPOMOTOpPA M METAINHYECKOrO0 ZMCKA MOXHO M3rOTOBUTH uandboBans
Hu{l CTaHOK, MOZoOHH nnan-wafiGe, npuMeHsAeMO# ZNA HITOBIACHUR WAXPOB
BuecTO BpamaomWero AWCKA ¢ a0pa3nMBHHEM MOPOMKOM ZJIfi HEKOTODHX MOPOX
MOXHO MCIONB30BaTh OCWYHHE ANCKOBHE HAXZAYHHE KDYTH.

B naGoparopun waxrHoil reonoruu BHUMU pazpaCoTasmR METOAMKE On-
pPeAeNeHNa YNpYT¥X nokasarejiel CKaAbHHX NODOX MyTEeM M3MEDEHHA M CO-
AOCTABJIEHUA CKODOCTM NPOXOXACHUA MMIYNBCA BHCOKOYSCTOTHHX XoJela-—
Hufl yepes oGpasel (CKOPOCTH NPoZOALHWX BOAH Vp ) M mo ero mosepx-
HOCTH (CKOpOCTM NOBEDXHOCTHHX BONH VR ) /95/. BpeMa NpOXOXZeHMA
UMIYNBCE MEXAY HATYMKEMM (M3JyyegeneM - M NPUEMHUKOM - ) u3—
Mepferca ¢ nowombw ceficmockona WA (KueBckoro sapoma) Ha BKpaHe
3JeKTPORHO-nyyeBof TpyOku (SIT), puc.75. JaTumku NpURMMENTCH K 00~
pasyy cneuuanbHHM KEpHOZEpXaTeseM, BXOAAUMM B KOMIIIEKT annapaTypi.

AnvHa UMIMHADMYECKOTO 00Pa3ia Z0iZHA OHTH COJbUE AJMHH BOJHH

YJABTPA3BYKOBWX KoJeOGauul, npuuepHo B 2 u Gojee pasa, & paauyc -
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B 1 ¥ Gozmee pas. llpm paGoTe C ZaTUMKGMM ¥3 CETHETOBOX comd pasme-
poM 6x6x6 um ¥ IOxIOXxIOMM npEIroZHH KEPEH CTaHAADTHHX AWAMETPOB pas
BEZOYHOrO OypeHus, HAUUNMEA C 36 MM M C HauMeEbme# zAnMHOK M3roTOB-
JIeHBRHX K3 BHMX LUMAMHZPOB B 80-70 MM.

llpy onpezeleEMM NPOZOABHOR CKOPOCTH ZA8TYMKU DacHONArapTcd MO
OCH LMNMHAPUYECKOT'O 06pa3ua. CKOpocTh Vp paBH& YECTHOMY OT AENEHHA
An¥HH ofpasna (ZNMHEH Npolera MMIYAbca) Ha BpEMA NpoGera OT MOMEHTA
BXOZA ZO MOMGHTA BHXOZA MMOYZAsCA M3 ofpasua (rouku O ¥ P), puc.76.
IMEa nUIMHZADS M3MEpRETCH HTAHIEeH-UMPKYJEM MO HECKONBKMM 00pasyn—
muN ¢ roudocrsp 0,05 uu,

Ins onpezneneHHs CKOPOCTH NOBODXHOCTHHX KONEGAHMN AATYMKE CME-
HNApTCA IO OCHOBAHMAM LMIUHZDA ZO TEX NOp, NOKA HE GYAyT BHCTYNATH
Ha JONOBMHY CBOEI'0 CeYeHMH Haf OOxOBO# mopepxHoCcTHD oOpasna. Mo-
MOHT BHXOZA NOBepXHOCTHOH (peneeBcKoit) BoaHH (Touxa R, puc.76) Qux-
cUpyeTCA NeperadoM CHHYCOMZM, [OCAE KOTODOTO YBENMUNMBAETCH aMINUTY
A8 KpuBOH, CM.pHC.76, O, H& KOTODHX NOK338HH Hau(olnee XapaKTepHHE
¢opun meper#GoB OCHERIOIrpP3MM. BpeMs NOBEPXHOCTHHX KoJeGaHmit te
JIONXHO OWTH nmpuMepHO B 1.75 pasa Golbme BpeMEHM HPOJOABHHX KOne-
Ganutt tp . Jmmna odpasua u ta nmosmomsor BMumcamTE Vg

OrcueTs BpewmeHM b U s Oepyrcs Kak cpezHee NpM HEGKONBKMX yc=
TAHOBKAX RETYMKOB, & TaK®e XONXHH OHTH MCIPABAGHH HA BpEMA 387€pR-
KM MMAYIBCE B KOpNyce AATYMKOB, ONpEZElfeMOro ANA KaxZoff napw ZaT~
YMKOB M OCHYHO HE NpPEBHUBKHUX 2-4 MKCEK.

Ynpyrue norasarens NOPOZ ONPEAENANTCH 1O gopuynanm:

/*zz —2 ’

E= Vp
xoa@@uuneﬂw K%agbona.

rxe: M

Mozyab Knra;

o0neMHRuil BEC;

YCKOpEHKEe CHJIN TAXECTU;

ap =< M
]

a={2; 01
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OOpeMHKl BeC NETKO ONpejeNuTh, MCXOAA M3 Beca u 00BEMA 00pas-
Ha LUAMHAPUYECKOH (OPMH.

Ina onpexenenus "a" Heo6XOoAUMO MCRONB30BATH 3aBucuMocTk J.Bepr

Ve _ 0,37 + 1,42
MaHa: Ki-—-ij;p*—lL .,

4 B cpezHes pasnyw 0,90-0,%.
Ins ynpoumeHWs onpezenenus xoadduuuerra llyaccoHa MOXHO HCHONB-
3058THh KPHBHE €I'0 38BUCUMOCTM OT OTHOWEHUA cxopoc'reia' % UARU
R

Ve pHC.77.

’
" OmMOxa onpexefieHHs YNPYThi NOKA3&TEJel C NOMOMBD YAbTpPa3ByKa
AJNifi CKaNbHWX nopoa pasha 10-15%.

C momoubl yABTPA3BYK8 ONpPeAENSNICA AMHAMMUECKME 3HAUCHHAR E M
M s KOTOpHE AnA GONbWMHCTBA NOpOX npesnmant E u g, onpeseren-
HNE CTarkdeckuM nyrem Ha 5-15% (mo 30%).

JIna cnaGocueMe@HTHPOBAHHHX W HENAOTHHX [OpPOX HCIOAB30BAHME ONA-
CaHHOM anmapaTyph 3aTpPYAEBHO,

[lockonsKy ynpyrue ¥ IDOYHOCTHHE CEOWCTBA NOPOA, KaK NpaBuio,
B33UMHO CBA38HMW, TO CKOPOCTDH pPacnpuCTpaHEHMA YIIpyTHX KoleGauuu
A0JIXH8 KOPpPEAMpOBaTh C AOKA3aATEJNAMH NPOUHOCTH. TaKaA 3aBKCAMOCTD,
yCT&HOBAEHHAR AnA nopox Kyabacca B.A.Curaesum /88/, LsovpaxeHa Ha
puc,.78, lloaToNMy no CKOPOCTM HPOXOMAEHMA YABTDA3BYKd MOXHO 1O yCTa-
HOBJIEHHHM 338KOHOMEDHOCTSM ONpEAENATH MPOYHOCTHHE NOKA3ATeNK.

¢usuyeckne crolicTra. OObemHRm)l W yAeNbHRP BEC, IIOPMCTOCTH M

bIGXHOCTD HEOOXOAMMH IJSA DEWEHMA MHOTMX NDPEKTHUECKAX BOIPOCOB M
pacueToB.

Yzenpnui Bec ( xo) ONpEAENACTCA NHKHOMETPUMYECKAM METOLOM, COI'-
nacdo I'OCTam 6427-52 u 2160-52. Hasecka npoGh, ua3MegpuyeHHas xo 0,2
uM U BecoM 10-20 r,3acnnaeTcs B NPELBAPUTENBHO B3BEWEHHHI MKHOMETD
(MepHas Konba ¢ TOYHHM OOBEMOM). B3BeweHHHU NUKHOMETP C NpoGoi M
3anuTHil Ha 2/3 o0BEMa AUCLMIANMPOBAHHOK BOZOH, HATPEBAETCH B BOAA~
HOM MAM necuaHoii GaHe B Teuenue 20-30 MUHYT C LEeNbO YR4NCHHA BO3=-
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ZyXxa M3 HaBECKM. BO3ZyX MOEHO YZAQNMTH TAKXE CNEUMANBHHMM HECOCAMM
rena KOMOBCKOTO K Ap. B oxnaxzeHHnd 10 20°C NUKHOMETp XO OTMETKM

38JKBAETCA BOJA M NMPOU3BOAMTCH BIBCUUBAHKE
p.

To= Po+P-P ’
rae: P - Bec cyxolt HaBECKM;
) - BEeC NUKHOMeTpA G HABECKOM ¥ BOAOK;

P, - Bec nuxHOMeTpa C BOAOH.

O6pemunll Bec ( Y ) peKOMEHAYETCA ONpEeAENATh NyTeM TUADPOCTATH-

4ecKoro BapeurBanMA. OGpasun BecoM 300-400 r, BHCYWEHHHE MpH 110%
JZO MOCTOAHHOI'O BECa,MJM C €CTOCTBEHHOM BlaXfiocThbi B3BEWMBAWTCH C
royiocten 0,0l r - (39. [locae napaduHupoBaHuMA CHOBA B3BELMBANTCSH B

Boaayxe (P,) u B BoZe (P3)

- P
T P-Ps) + K(P,-Py)
rae: K= 'LT - NOCTOfHHAA BEIMYMHA, 38BMCANAA OT OCBEMHOrO Beca na-
n
paguua (Yo ), onpesenAeMoro u3 TAaGUAUN MM MO JOPMYR:

P
' bgECmn
rae: P, - Bec kycouka mapaguHa B BO Ayxe;

P; - Bec kycouxa napafusa C I'py3oM B BOZSS
Pr =~ rec rpyssa.

Insi NAOTHHX NOPOX ]=Ug§53 onpezengeTcs Gex napafuHUpOBAHMA.

Mnsi o0pa3iuom HenpasuAbHOW (QOPMH MCMOAB3YETCHA METOZL W3MEDPEHMA
¢ nmomombl oO0bemomepa (BoJwMeHOMeTpUueckuii metoz), cm.TOCT 6427-52.

KoauyecTBo onpezenenuit ZOIXHO OHTbL HE MeHee S5,

OCpeMHHii BeC B MaccuBe ONpeZedsieTCA MO O06beMy U BECy NOponk u3
NpoGHO# BWDYOKH, MPOXOAMMOM B MAaccmBe oGbeMoM He Menee I Mo,
OOnemHuil BEC NOpoZH B OTBAlaX ONpENENAETCA MO OOBEMY ALMKA M BeCy
SaNONHAVUKX ero NOopoZ, B3ATHX M3 DA3HHX TOYEK OTBaNa.

[lopucTOCTE XapaKTepuayeTci KO3GIULUMEHTOM NOPUCTOCTM, ONpEAEAsie

MHM [10 OOBEMHOMY M YAGJNBLHOMY BECy M0 (OopMyie:

= ‘60-25
N=-2-%-400
4

0
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BenwuuHa OTKPHTOH MOpPUCTOCTH, ABAAKWEHCA yacThbi obmued nopucroce
TH, ONpeAEeNA6TCH 110 00BEMY KUAKOCTM, 3aNOJNHMBUEN NOPOBOE NpPOCTpaH-
crso. OCpasel BHCyuuBalo® B CyUMRbHOM uxady u Bapemusant ( P, ). 3a-
TeM HacHWAKT NOJ BAKYYMOM UYMCTHM KEpPOCMHOM B WeueHue 30 MUHYT M
B3BemuBanT B KepocuHe ( P, ). HachueHHwi oGpasel] B3BEMMBANT B BO3~
ayxe ( Ps ). 3HAuEHME OTKPHTON NMOPUCTOCTU BHUMCAAETCHA IO JOpMyne:

Me= P2-Py
" Ps-P;

Hachmexne MOXHO MPOBOAUTE TAKXE M NyTeM CBOGOAHOI'O HACHIEHMA.
[lepnos NONHOrO HACHUEHUA ANA PA3AUYHHX HOPOZL YCTAHABAMBAETCH ONNT-
HHM MyTeM.

BnaxHOCTH onpezenfeTcA B3BeuuBaHMeM Baaxsoro ( P, ) U BuCymeH-
Horo ( P, ) o6pasna ¥ BHUMCAAETCA MO (dopMmyne:

P-P o
W=SpE 1007
YacTo 3Ty BEJMUUHY HA3WBAKT BECOBOM BIAXHOCTED.

CocrTas " C2DYKT YDaAa nopoxy Kk3yuaerci B OCHOB~

HOM NOZ MMKDOCKONOM. B uindax onpezenswTcsi cocTaB BepeH B LEMEHTa,
8 TaKkxe Tun ueMmeHTauuu, OcoGoe BHUMAHME CAEZYeT YAEJATH ONpEAEJEHN
00BeMa FIMHUCTHX MMHEpANOB, OCIACHAANLMX NpouHocTs nmopox. (HoapoGHo
0 METOZMKE MUKDPOCKONUYECKHI MCCNEAOBaHMU OCAZOUHWX NOPOJ U3naraeT-
cdA B padore no nmeTporpadum /63/).

lim u3yyeHNs CTPYKTYPHHX OCGOCEHHOCTEH! Nopox ayywe MCNOAB3OBATH
cTepeockonuueckui Mmxpocxon Tuna MBEC ¢ OKYJAAP~MEKDOMETPOM,KOHCTPYE-
EMA KOTOpDOI'O HO3BOJAET TAKEEe padorarh U ¢ oOpasuamu. CTpPyKTypy
cradocleMeE THPOBAHANX nopox A.K.JlapHOHOB Npexnaragr M3ydaTb TAKEe
IO XapakTepy Pa3MOK8HMA NpPU KaleJbHOM CMayUBAHMUM 00pasloB. Hedoan-
woit o6pasen (3x3x3 uM) yCTBHABAMBAETCH MOA MUKDOCKOIOM K CMauMBa-
€TCA C MOMONbBD NMMETKM MATHO KaNJAMM AMCLUINMDPOBAKHOA BOZW. Tun

CTPYKTYPH YCTAH8BIMBAETCA IO KOMNIEKCY NPU3HAKOB, HACINAAGMHX B
MUKDPOCKON, W NO DEaKUMu HaMoKuero o6pasua, COpPacHBAEMOI0 C MNpexMeT:
HOTO CTOAMKA MUKDPOCKONA HAa XeCTKuit npexuer (CuM.ra0x.28).
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Tacauna 28.

JlaGopaTopHENe NPM3HEKM PA3HHX THIOB CTDYKTYD

MNpusasHakrx

Tan
CTDYKTYDH Xapaxrep pas- NPOLYKTH peaxuus Ha
MUKDOCKONUIECKUE MOKaHUA pa3MOKaEns yaap

Parzensro- Bce nmone 3peH¥d CIOXEHO NECUSHHMM ¥ NHIe-

sepHUCTAA BaTHMM YacTulaMu. I'IMHUCTHE YY&CTKM He
HaGARASNTCH.

3epeACTO- HaGapzaprcs (necTAmye NOBEPXHOCTM KpYyOBHX | 00pasel OHCT—(3epHa M NecyaHo-| ONJHBaeT Opyu

nijenyaras 8€pEH ¥ HA OTZENBHHX 3€pHAX - HaJullHe PO ONINBAET |NuAeBaTHE arpe— | 5-i5 yrapax
MEJKMe YacTHLb TraTH

ArperaTHBHas | B moie 3peHuA - cniomHEEe arperaTh. Peaxme | 00pasel Co— | NHAEBATO-TAMHMC-| ONNHBAET IpK
BKIAKYEHMA KPYNHHX 3€peH KaK OH NJIaBapT B XDaHAET CBOM | THE arperaTH 30-90 yzapax
TOHKO3epHUCTOR Macce. YacTo Habawzawrcs ouepTaHuf,
YyYacTKM M NNEHKY TOEKOZMCNEPCHOrO (ruu- cnabo ONIHB-
HUCTOI'0) MaTepuana. ArperarTH MMemnT yniof- | Has
HeHHHe NOBEPXHOCTM M 4aCTO OCTpOpeCepHH

CanTHaA [InoTHaA TOHKOAMCHEpCHasA "riumyucras” no- o6pasern cO~ | M'NIMHUCTHE ar- ONIHBAET TOJb—
BEPXHOCTH, 9aCTO C MMDHHM OJECKOM. Pes- XpaHAET CBOM | peTaTH, KOJ* ko npu 100 u
KM€ CTyNEeHYaTHe YCTYNW. 3€pHa NecyaHo- ouepTaHusA JOUZHAA MYTh, goyee yZapax.

L0c

NMHJeBaTHEe — B BUAE DEAKAX BKIAWYCHUHA

UM pacnaga-~
erTcA Ha 0no-~
K

KPYIHHE Iau-
HUCTHE OJNOKK

lHorza He on-~
INBAET.



JlaGopaTopHoe M3y4YeHUE lEeMeHTa Kpenkux o6pal3oBaHui, COCTABA BKID
ueHni, crTAREHkY ¥ KOHKDEIMH DEe3KO OTIMHANNUXCA OT OKDYXADNUX NODPOXR,
cnoco0CTBYeT peileHMD NPaKTUYECKAX BONDPOCOB, CBASSHHNX C APOGIEHKEM
M 3KCKaBalgeX TAKNX KpenkuX o0pa3oBaEMit. JTO UMEeT MecTO, HANpHMep,
Ha Wpma-FopoauHekoM Kapbepe. Ha cBexuit msioM oOpa3ia KOHKDELMHA HIK
H& NOpOWOK I|eMeHTa MOpPOAH HBHOCHMTCA Kamisa 5% pacTBopa CONAHOK KUCIO
TH, CHaYana XxoJoxHOoH, 3areM pazom — ropadeil. llocie OKOHYRHUA pear-
KK ZOOAaBAANT KANJW BOAHOI'O DPACTBOpa aMmuaka, COCTAB KOHKDEHMM H
HEMOHTA MOPOA ONpEZeASeTCS MO MHTEHCHBHOCTH ¥ PE3IYABTATY peaxuMi,
XapaKTepUuCTHKAa KOTOpHX NpuBeneHa B radauue 29.

TaGmena 29.
CocTaB KOHKpeLMHU Peakmmsa connHoff xucaoTn | OcazoKk npM BO3=-
BO3ZelcTBUE aM~
M LEMEHTA MOPOAK XONOZHO#M ropavei MHaKa
WaBecrrosuit MHTEHCHBH, BECHMa MHTeH=- | He3HauMTenbHuH
CMBH.
WsBecrrosmcro- cnaoas BechMa8 MHTEH- | cpeAHui
KenesucTui CHBH.
CHze pUTOBHIA OTCYTCTBYET | MHTEHCHBH. 3HAUMTENbHRA
RonomuToBult OTCYTCTBYOT | MHTCHCHBH. OTCYTCTBYET
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raaBA VYl.
TEOAOI'PMECKOE OBOPYZOBAHME M JIOKYMEHTH

Jns npopejeHMs NOXeBMX paGOT NO T'EONOTEYECKOH ZoxymeHTauuu, on-
poGOBAHND, I'MAPOI€ONOTMUYECKUM M MHXEH8PHO~TEONOTMUEGCKUM HACHNDMECHHSIM
reosory NPMXOXMTCA MCHOIH30BATh CHOENNWANbHHE NPHOOPH, WHCTPYMEHTH M
BCHOMOT'8TEILE0e O0GOpYAOBAHME M MarTepualii. B KaMepanbHHX YCNOBUSX
ANS NMPOCTHX NETPOTPRJUUECKUX ¥ MHXCHEPHO-TEONOTHUECKUX uccaezopaxuil
reonory Kaphepa Takxe HEOGXOAUMH COOTBETCTByOmMME NPUOOPH M Jadopa-—
TOPHO® OCOpPYAOB&HHE.

llpy oOpaGoTke ¥ 06OCWEHMM XSHHHX MOJEBHX HAaGNWAGHMH, 8 Taxkke
ANns pemeHMA NPAKTHUYECKUX 38484 I'eoNOTY NPUXOAUTCA MMETh AEN0 C MHO-
IFOYHCHACHHHMM TPAfUUYSCKUMM ¥ OTYETHHMM MATEpUANaMH. YCNEeXy BHNOJHE~
HEfl KaMepalbHHX palor CAOCOOGCTBYNT YCAOBHA PAGOTH M OCHAHEHHOCTH

Te0IOrMyYecKoro KaCMHETS.

§ 1. [lpuGopy M npucnocoGireEus AnA or6opa mpogd,

THADOT'CONOI'¥UCCKEX M MHECHEDHO-T'€0JIOTHYECKUX Hadqggeﬂuﬂ

MHCTpYMEHTH ¥ IPUCNOCOGACHHH, MCIONB3YEMHE NPH ONpPOGOBAHEM

Ina orGopa npoG yrifg COPO3AOBHM CNOCOCOM HEOCXOZMMH CIEZyOuMe
npocrefimue npuCROCOGNEHUA: Kailo ANA MATKMX Yraelh, 3yOuJo M MOJIOTOK
NS Kpenkux yrieil, neCTHHlUS BEepeBOYNAR WM AepeBsunas /xo 10w/,
nperoxXpaHMTeNibHER MoAc,0pe3eHT 3x3 M,0pe3eHToBue Memoukw 0,3x0,2 u,
lipu orCope 0GpasuoB ¥ Npo6 Yraf wWryfHHM CNOCOCOM B KpDENKMUX YIJAX
NPUMEHADT KAMHBA, KYBAIAM;NpM OTGOpE NpPOC MO CKBAXMHAM B MATKMX yr~
IfiX NPUMEHADT DYyuHHe OypH (8MEEeBUKM, BUHTOBWE JOKKK U ApP.).

Ins onpoGOBaHWA M yuYeTa NOTEpPh MOXHO MCNOAB30BaTh CEepuMHO Bhi~
nyckaemue OpeHOYPrCKMM 3aBOZOM pyuyHHE MOTOGYpH (MI-1, MC~L, M-1).

Muu MoxHo CypuTh C NMOMOWLBD CHapAza NHEKOBOI'0y JOXKOBOI'O ¥ KOJIOH-
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KOBOro Tna. I'ayoMHa ckBaxuH zo 5-10 M. lna Oypenus zo 30-40 M
Jiyyme MCnojs30BaTh cTanok 41b-25 3aBoza uM.BopoBcxoro. CraHok ycra~
HOBJIEH Ha waccu ¥ umeer oOmui Bec 80 Kr (Jerxko pasdupaeTcfi Ha Y3AH
BecoM 10 25 kr). Takue ke TEXHUUECKHE MOKA33TENM MMeeT OypoBas yc—
raHoBKa LKB BCK4-25 ¢ gBuraTenem "Jpyzca”.

MexannaupoBauHnii OTGOp NpoG M3 MaccuBa MOXET OCYWECTBIATHCA
npu NOMOmM 3JNeKTpUYeckoit muiw /puc.79/, CMOHTMPOBAHHOM COEMECTBO C
noxseMuEM JudroM /pu.80/. JIudT U3TOTOBAAETCA B BULE KapKaca M3 TOH-
KOCTEHHHX TpyO. BepxHfs YacTh AMGTAa MMEET Kphuly U3 JMCTOBOTO Xeje-
3a AAA 3amuTH NPOCOOTGOPIMKE OT OCHMAWHAXCA KYyCnOB. [logBeM ocymecT
BIAAETCA CTaJBHEM TpOCcOM. Jle6egxa znA Tpoca, PEAYKTOD M KyJauku,
ofecneunBapiue CaMOTOPMOXeHUEe JU(Ta,pasMemedy B HUXHeW® yacTH Kap-
Kaca, OOCwuii Bec nudra ¢ yroabHoil nuaoi 85 kr. jnmHa Tpoca - 3U M.
Mexanmsauua npoueccos 0oTGopa Ipos, APUGNEHME M COKpalleHMe Ha HaK-
JIOHHO M KpyTO3aleramiux NAAcCTax YTJA OCYWUECTBAACTCH C NMOMOWBIL yC-
TYNHOTo npodorCophuka Y-2 /puc.8i/. llogpeanoit AMCK /4/ cAyxuT Zns
OKOHYATEJIpHO}! 3aUMCTKU MOBEPXHOCTHM ycTyna. KopoHKAa /5/ mpoH3BOAMT
paspyueHue niacta ¥ NoLaeT pa3pyleHHHM marcpuan Ha whek /3/, TpaHe-
NopTUpyllnii €ro B KOHYCHYK APOCMiKY, TIZA€ INPOUCXOLUT ZPOOIEHWE NpO-
6b 20 Kiaacca 0-3 mm. N3 ZpoOuikm npoGa CCHNE€TCA B TpU KopoOxu/2/
C yCTpOKCTBOM ZAA COXpaweHums npoOH 40 Beca 0,5 Kr.

Inf axcnpecc-aHaausa yrif B [OPOWKE MOXET OHTh UCIOAL30BAH 30~
nomep /puc.82/ ¢ panMaKTHBHHM UCTOYHMKOM OOCJYYEHUA NPOGCH.

Mpr mopadoTke mepeHocHoro pazuamerpa /i00/, B  KOTOpOM MCHONE-
3yeTCA MeTOJ OTDAXEHHOI'O (eTa-W3NYYEHUf, ¥ Npu I'PABAYMDPOBKE €ro IO
onpeselleHHOMY MECTOPOXKACHMKY OH MOXET OHTD NPUMEHEH ZJA OnepaTuBHO-
TO OnpezeJieHUf 30JBHOCTM HENOCPEACTBEHHO B 3a00€.

Ins orGopa npoG ¥ MOHONMTOB /mTy(oB/ B NOPOAEX ZJNA MHEEHEPHO—
Te0NOTHMUECHYY HUCCNEAOBaHME HEOOXOZMMO COXDPAHMTH €CTECTBEHHOE COC-
TOosiHMe Ropox. [JO3TOMY KpOME YIOMAHYTHX MHCTDPYMEHTOB NDUXOAUTCH KC-
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Puc.78. 3aBUCUMOCTE CKODOCTHU DACMPOCTpAHEHNA YIBTDPasByKa
OT NMpOYHOCTM HA cxaTue xnf nmopox Kysdacca.

Puc.79. Onextpmyeckan yronbsas nuaa KysHUYW:

1 ~ CGap; 2 - pexymas Lelb; 3 ~ HaTAKHaA BUJKE;
4 - pezywrop; 5 - TuCKd BaA, 6 - BIEKTPOABUTE~
TElb.

R
2%



=

Pnc.81. 3nekTpuyeckas YTONpHAf NAAA C TONBEMHHM JA(TOM.

G
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BT XIZTATTLK.

Puc.8I. Yerynuu#t npoGoorGophmk YII-2:

& - oOuuil Buz; 6 ~ cxXeMa paGoYero opraHa;
1 - xonyceas zpoGuika, 2 - KOpoOKa AN KBa
TOBaHUMf, 3 - wHEK, 4 - MoapesHod zuCcK, S5 - KODOHK&.,
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noJb30BaTh KA TBEPAHX NOPOA 3NEKTPOOYDH AN OCYDRBAHMA B Maccuse
MOHOJMTA, & B MATKMX NMOPOAAX — IPYHTOHOCH M pexyuue Xoabua. I'pyHTo-
HOCH OHWBAaT OCYpMBamWEI'o, PEXywero U BAABAMBaWLWEr0 TUNOB /puc.83/.

Jinfi coXpaHRHMA BIAXHOCTH MNDPUMEHANTCA OWKCH, napaduH, T'yZPOH.

flpuGopn ¥ npucnocoGreHusi AAA IHAPOTEONOTHYECKUX
HalnpzeHu#

C uenso npeznxpaHeHus yCTheBOM UACTU HAGNNAATENBHOM CKBARMHH
OT 33COpEHMA M YMHUJEHHOM mopuu HEOOXOZAMMO NMpPEAYCMAaTpUBAThH COOTBET
CTByPDuUMA HaZexuui oronosok. PexomeHAyeTcA NaTpyGoK OGCAazHO TPYOH
000py/A0Barh Kpuukoi cucremu A.H.lleBueHKO. ITa KpHUKaE U3BIEKSETCH
TONBKO MarsuToM. Ha puc.84 npexcraBieH OroJOBOK HaOlwAaTeNbHOR
CKBAXMHH C BIYTDEHHMM 33MKOM HA KDHUKE ¥ IDCTOAHHWM NPUCIOCOOCJEHUEM
INA U3MEPEHMA YPOBHA.

Ilnsi aBTOMATMYECKOT'O (MKCMPOBAHWA YDOBHA ROA3EMHHX BOJA NDHMEHA=~
ercs aumEurpad /puc.85/. OH COCTOMT U3 OapalaHa /L/ ¢ YACOBHM MeXa~
HU3MOM ¥ KapeTK¥ C OTKMZHBawmelicA paumxoyf u nmepom /2/., Cucmema Guo-
KOB ¥ KaHATOB MepefaeTr KoJeCAHWA YDPOBHA Ha caMonucel. Bce CKBa®uHH,
BCKDHBUME CaMOM3JyBapmuUecsd BOXH JOAXKHH OHTh OCODPYLOBAHH BEHTUJIAMH
¥ TPUCNOCOCNEHNAMY TJNA 3aMepa Hamopa /puc.86/.

[lpuMeReHne 3neKTpoypoBHeMepa Tuna 3B-I /pwuc.87/ nossoznser 3a-
MepATh YPOBEHb MOA3EMHHX BOZ Ha rayouse zo 400 M. MomeHT conpuxoc-—
HOBEHUA KaTUMKa C BOZOH (QuKCMpYETCHA MHAMKATODOM. HAKOHEUHMR C AaT-
YUKOM ONYCKAETCA HA CTAlbHOM M30JMPOBAHHOM Tpocce, I'n1yOuHa 3aueps-
eTCfl MEDHHM POJMKOM, COEIMHEHHHNM CO CUeTUMKOM. [Ipu60op BHnycxaeTcs
PA3aHCKNAM 33BOZOM TEMJIOBHX NPUGOLOE.

Jlna 3amepa ypOBHA NOA3€MHHX BOJ CBOTOBO#l yKa3aTeib YpPOBHA /puc

88/ yAoGeH TeM, YTO HE HYXHO CO3ZABAaTh AAMHHOK 3NEKTpPUUECKOH Le-
n4. [Ipu 4acCTHYHOM NOTpyXeHWM npudopa B BOAY NAACTMACCOBHM mwapux

BCNAKBAGT M 33MNK8ET KOHTaKT. HabnozaTesb ¢UKCHDYeT CBETOBOM CUD-
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Cxema DRAMOAKTWBHOTO 30JOMEpA:

~ WOHM3ALMOHHAR XaMmepa, 2 ~ KOMIEHCa~
HUOHHas kamepa, 3 - CTEHKW KaMepuw, AB-
NApuuecs BHEWHUM DJeKTpoRoM, 4 - nedr-
paipHuY 3JeXTpox, 5 - MCTOUHWK GeTa-ny-
yelt, 6 - UCTOYHWK DAIMOAKTUBHOrO M3JIyue-~
Hu8, 7 - TOpPOWOK YTIdA.
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Pruc.33. Tpydrosocu LCETWIUTEO: N
a - YHWBEDCAABHMWH pyuHoOll rpyHTOHOC JPI'B-2
I = onopa; 2 - cronop; 3 - paclupHas_TPyoKa; 4 ~ WTugr;
> - LENTpaAbHEn TPyOKa; 6 - wrasra; 7 ~ pyuka; 8 - ran-
Ka nojaum; 2 - xpocTopkk; 10 - IrojioBKay [i1 ~ KpHUWKE;
12 - wonpno (craksd); 15 ~ WaknOa; L4 - KOpOHKA
6 - oOypupawmpit TpyRronoc (KoHCTpyKukKM E.B.CumoHOBa)
I - oOypuBawWaaTpyOa; 2 - NEPEeXOAHUK; 5 ~ NarpyOcK;
4 - xouapno; 5 - BIyiKa; © - [1py#ILEE; Y - pacnopHas
TPYOKA; B ~ BHABNXHWE NAAbUN; Y -~ 3J4NOpHAs TpyoKa;
iU =~ pudpeunHi cTaKaH; il - npolxa; 12 — DOLINATHHK;
13 ~ paspemuas Tuibsa; 14 - Epouki. 315



Puc.84. OGopyzoBaHuE yCTBA HAOHNNZBTENAHLHOM CKBAXMHH ANf
3aMepa ypOBHA BOZH.

316 Puc.85.. Tuunurpag.



Puc.86. O0opynoBanWe YCThA CKBAKMHH
I7Na 3aMepa I'MAPOCTATHUECKOTO Hamnopa.

Prc.88. CeeroBodf yKasarenb ypPOBHA BOZH. ar7



Han. [IpuGop cepuilHO He M3TOTOBAAETCH., I'MAPOTeONOTMYECCKas pyJeTKa
Ocrpoyuosa /prc.89/ CO CHEMHHMN HAKOHEUHMKaMu 3apeKOMEHZOBala cels
KaK HaZeXHHil MEPEeHOCHOM W3MepUTENBHH npu0op, CHOCOOHHA BHNOIHATD
HECKOJNBKO QYHKIUMIAS

L. Haxoueysuk ¢ TumoBol xJonywxol m cBuCTKOM /puc.90/ nosmsoaf-
€T W3MEDUTH YPOBEHBIMIZ3EMHHX BOZ C TOYHOCTEN ZO [ CM.

2. HaxOHEUHMK CO CKBAaXUHHHM TEDMOMETDOM ZJA 3aMepa TeMnepaTyph
NOA38MHEX BOZ.

3, HaxoHEYHMK ¢ MPOGOOTCOPHUKOM ZBA OTOOpA NMPOG BOAH B CHEAMHAX.

Lns onepaTMBHOIO 3aMepa NPUMEPHOrO PACX0Xa B OTKPHTHX BOZOTCHEX
NPUMEHANTCHA IMAPOMETPUYECKME BEPTYWKN DA3AUYHHX KOHCTDYKUMU.

lIpuGopH ¥ NpucnocolleHus AJA MHEEHEPHO-TEOoNOorH-
YeCKUX UcclesoBaduit

A. Ing n3yuyeHMs MHXEHEDHO-I'€OJOTMYECKUX CBOACTB MOPOX M TOPHO~
TO MaccuBa MCNOAB3YNTCA CHEAYNOLME NPUGOPH ¥ NPUCHOCOCNEHAA.

1. Penepu, ucnoapsyeumue AN HAONNA3TEABHHX CTAHUMK npu usyyesm
BWBETDUBAHMA, MYYEHUS M CABHEEHUA, AOJNKHH OTBEYATH CIEAYDWLHUM TPEOO-
BaHuAM: 1) oGecneuuBaTh NPOYHYH CBA3b ¢ NOPOAOH; 2) OWTH KOJIroBEY-
HHMM; 3) MMETH METKY ZAJf NPOBEeJeHWs TOYHWX 3aMepoB. [l03TOMY GOJHIKH-
CTBO TUNOB penepoB U3TrOTOBJIEHH U3 MeTaina. OnopHHEe penepH CTaHLMiR
JIMTENBHOrO HAaGNWZEHMA AOJXHH MMETh KOHCTDyKUMp, npexanoxexunyn I.J.
ducenko /102/ u npuBezeHHyo Ha puc.91,a. PemepH KoHCTpYKuuu"G"u"r*
npeAHasHaueHH XA KPENKUX MOpox; AepeBAHHuY pemep"s" - zif pHXIHX.

[l. TuapaBiuyYecKue AOMKPaTH ANA HATYPHHX MCINTAHMH ycToduuBDCTH
MaccuBa. Ui 3TUX Nened UCHONB3YWTCA ZOMKPATH, pa3BuBapuue zapie-
Hue 7o 400 m Gonee Toud, cepuitnue pomxparn /I'~100 u [r-200, ranpu=-
Mep, a TaxKXe AOMKpATH KOHCTpyKuwu A.M.Movanosa u fl.A.Buvua /puc.924
Tuzponogyuxn fl.J.buva wlil-1,2,3 COCTOAT M3 CTANLHHX NJIACTUH, TOJ-
umHOH 8-10 MM, COEAMHEHHHX JIMCTOM MEeZM TONWMHON 2 MM. JonycTuuas
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Pre .89, Pynerra OcTpoyMosa
LJA 3aMepa TUEPOC-
TATHYECKOTO YPOBHA.

Puc .90 Xnonyuwka
CO CBHCT-
KOM.

Puc.9l. Perieph HACANZATEABHHX CTAHLIMA.
a - ONOpHHE penepH;
¢, B, T - padouue penepd ANf NOpPON, COOTBETCTBEHHO,
CKAJIbHHX%, PHXJHX M CAa00CLEMEHTUPOBAHHHX
1 - cyxoﬁ [lIecCoOK, 2 — XeJesHwi wTHph, 3 - CGeTOH,
4 ~ gepeBsiHHAR NpoOka, 5 — WiaK, 6 — XeleaHas Tpyoka,

Puc,92, Tuzxpasanyeckue JOMKPATH JAJNA HATYPHHX MCRHTAHMMS
a - gomkpar A.M.Mouanosa; 1 - nuurh, 2 -~ BHemHul
UMIMEIP, 3 - nopueHs, 4 - maHxera, 5 - KoJBLO,

6 - mTynep;
6 ~ TUAPABAMYECKUE NOAYEKH (PH—L( -2, T0-3);

I - Bug cvepxy, 2,3 - B paspese (B CHATOM M DABLYTOM
COCTOSIHMY ),
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BequyuHa pasaysa 600 uM, [lpy TapupoBKe y ZOMKpaTOB yCTAHABIMBAETCH
BEJINUNHA TPEHUA MEXAY BHELHMM LMJMHADOM M NODLHEM; Y TUADPONOAYHER
yCTaHAaBAMBAETCA 38BMCMMOCTD JABIEHMS OT BEJIMUMHH paspysa.

B xoumnzexT zus ucnuranuit BXOAMT Takxe ruipaBauveckuil sacoc, co-
IVHATONBHHE TPYOKM, MAHOMETDH U WHCTDYMEHTH AJA HAPEe3K# B MaSCRiEe
npu3M /cBepio, XonoTa, Kakno ¥ T.n./.

Il. [lpuGopH ompejeNieANs MEXAHAYECKUX CBONCTB NOPOZ 3XCHDPECC~METO:
ZauMM. STM NpUGOPH MOXHO OGHEZMHUTH B ABE IPYNNH: i) NpMCOpH, OCHO-
BaHHHE H8 38BUCHUMOCTH T'IyOMHN BHEZDEHMA HAKOHOUHMKA MJHM IJOmAAM OT-
fieyaTKa WapuKka OT MPOUHOCTH NOpoZ. /llepBHe NDUMEHANTCA uame AAA
c1a00CIeMeETKPOBAHANX NOPOA M ASUCTBYOT OT MYCKYABHOR CUIN; BTOpHE
- ANA KpenKux Nopox/; 2) npuGOpH, OCHOBEAHHHWE H8 32BUCHMOCTH H3MENb-
YeHUA NOPOAH OT €€ NPOYHOCTH.

a/ MpuGop HoBOYEpKACCOro MOJUTEXHUUECKOTO MHETHTYTA DEKOMGEAYET:
CA NPUMEHATH IJA OnpeAelieHUs NMPOYHOCTM Yras, puc.93. B Kounaexr
nMpuGopa BXOZAT 6 OAHOTUNHHX KOHYCHHX MUK AnuHo# 2,4,6,12 u 15 cu.
BzasauBaHKMEe OCYLECTBIAETCA HAXMMOM NA6YE HA NPUKIAZ Npuoopa W NMo Ma
HOMETDY (MKCHDYETCH yCUIMe BHEZDGHMS NUKM HA BCO ZuuBy. Kospdmuuenr
KpernocTyu onpenenfeTca Mo gopuyrne f=0JR s TIe R -~ ynennHoe conmpo-
TRBIEHME BAABIAMBAHUKD /Kr/CM/, ONpeAeNfeMOe IO HOMOTpaMMe /puc,93.64
N0 MAKCHMAJHHOMY YCUJMD BHEZpeHMA P /KT/ M Mo AAMHE UCNOAB3OBAHHOH
muxu /= 2,4,6 u v.10./.

6/ NoneBoli KoHycHu# npucop BHUMH (puc.94) COCTOMT M3 pHUAra,
ONOpHOX YacTH ¥ KOHyca, B CTOUKE KOTODOro BMOHTHDOBAH NPYXMHHHH fue
HauomeTp. OnopHasd YacTh 3aKpPENJIAGTCH B MACCHBE BBUHUMBAHMEM BUHTAE.
Kouyc /HaKoHeuHUWK/ 380CTPEH NOZ YTJOM 30° u mueer zmuyy 10 mm, Ilo
M3MEPEHHOMY ZMHAMOMETDOM YCHIMI C NOMOmBH rpaguxa, CM.puc.65, omnpe-
JenAeTcA NPOYHOCTH CRAGOCLEOMEHTHPOBAHHHX MOPOZK.

B/ MpoGuux 0.[.benoBa npexcrapageT u3 CeOf OCYLOK CO CHOMHEM
CTanbHNM cTepxHeM anuuHoli 50 mm, anamerpoM Il,2 MM M yraom 3docrpe=-
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Puc.93. lpuGop HoBOYEDPKACCKOTO MONMTEXHAUECKOTO WHCTHTYTA - (&)
¥ HOMOIpaMMa IJIfi IIOKa3aTelas TBEPAOCTM H M YAGABHOTO
CONPOTUBIICHNA BAABAXBAHAN - (6).

I - nuka, 2 - MaHOMETD, 3 ~ KODNyC MEGCAO3H, 4 - KpHI~-
Ka, 5 - faanen, 6 - nOpueHs, 7 - Iuagparua, 8 - TpyG-
yaroe Joxe, 9 - cTepkeds Npuxnaza, L0 - npuknaz,

IT - momsmo, 12 - BMHT, I3 = pyKosTKa.
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mua 60°. To umeay YZ3pOB MOJIOTKOM O NMPOCHUKY ¥ IO TAyOMHe BHEApe-
HUA CTEP¥HA ONpeIesaeTCA I[OKa3aTenb MPOYHOCTH NOpoiA. B mpuGope
PIIK-2, cxoncrpynpopanHod B KyaHWYHl, BHeApenne noGeiuTOBOr0 HAKOHEU=
HUKA OCYNMECTBIAETCA C MOMONBI CNENMANBHOTO NPYXKUHHOIO MOXBHM3MA.

r/ llapuxoBHEe MOJIOTKM DYYHOTO MJIX MEXQHHUECKOTo AefiCTBHA MRPOKO
PacnpoCTPaHEHHN B CTPOUTENBLCTBE ZJA MCIHTAHHA GETOHA.

Monorox, maoGpaxernnit Ha puc.95, &, BecuT 250 I ¥ H3TOTOBAAETCA
n3 cram Y-7/8/. llapuk, saBanbUOBaHHH{ B yZapHOM 4yacTH, KAJUTCH X0
TBEPAOCTH 62-66, [IpyXMHHHE WADMKOBHE MOJOTKM M300paxeHH Ha puc.95,0
Cuna yzapa perympyercd yI'JOM NOBOpPOT8 OTTRrMBanmel CTOAKM uaum zo-
MOJIHNTENbHEM CRATHEM NDYXMHH.

HapuKOBHE MOJOTKM, B KO®ODHX MCHNonb3yercs npuHuun [ouxbau /puc.
96/, MCKINYANT BAMAHME CHJH YZapa HA TOYHOCTH ONPEZAEJNEHMS NPOYHOCTH.
llapux OZHOBpEMEHHO BZAaBIMBSETCH B IIOPOAY M B KOHTPOABHHA MeTaNIMuec
Kuii crepxeHb. [I[pOUHOCTH NMOPOAN MOXHO ONpEAENUTH BHAJUTHYECKHM IO CO-
OTHOWEHMD pa3Mepa OTNEeYaTKOB ¥ NPOYHOCTH KOHTDOJBHOI'O CTEpPXHA. [lpO"
me NMPOYHOCTH ONpeZeNAECTCA HO TApUPOBOUHONM KpuBOi, NOZOGHOA KpHuBOi
puc.97,

JuaMeTpH OTHEYATKOB AJA BCEX DARCCMOTPEHBNX BUAOB uCnuTaHuih ymzoo-
Hee ¥ TOUHee M3MEPATH C MOMOMBO YPAOBOTO Macurata UIM JMHEHKM C Jy-
no# /puc.98/. 3aMepH C MOMONBN MTAHIE€H~LMPKYAA MEHEe TOYHHe. A 3a-
YUCTKM NMOBEPXHOCTH MOPOXH HEOOXOZMMO MMETh KapOOPYHAOBHHR Kpyr, Haca-
XeHHHIf H3 DYyuYHyb Apellb.

A/ C nomouwsw npuGOpOB, M300pameHHHX HA puc.99,NpOYHOCTH Onpeze~
JNAETCA N0 pe3yNbTAaTaM APOGIECHUS NpeABAapHTENBHO M3MEAbUEBHOH HaBeC—
Ky nopoxs. I'pya Becom 2,4 Kr cOpacHBaeTCs ¢ BHCOTH 60 CM Ha HaBECKY,
3aCHNaHHYw B CTajbHOM craxaH (puc.99, a). OGbeM Menouu, MONY4YEHHHit
nocne ApoGneHus M npoweZmui uepea cuTo C¢ aueiikod 0,5 MM, u3uepseTca
no wxajle, HAaHECEHHO! HA nopmeHs oO0neMomerpa, puc.i00, O.

e/ [ipu6GopH pacKanHBaH¥A /CM.DUC.69, 71/ MMEWT COOCHO pACMOJOKEH:
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quramosemp

Pue.9% ., Komycuwit npuGop BHUMMH.

Puc.95. Mapukosne npuGopn:
a - pyyHO# MonoTok; 6 - ngyxunuuﬁ monorox (zo yzapa - I,
nocné yzapa - 2); B — NpuGOp-NUCTONET BUipAMCA,
I - BHKJNYaTENB, 2 ~ MUKDOMKSNA, 3 — CIYCKOBOK XpHYOK,
4 - wapuk, 5 - Coex, 6 - cTBOM, 7 - NMpyEMHA, 8 - yKa-
3arenb, 9 - BHHT, 1b - Garapes, LI - 3JleKTpUYECKAH NaM—
NOoYKa.
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)

DE;H:

Puc.96. JranoHHwi mapuxoBui# ModoTox (nmpuGop Noxnzm);
a - ooumit BMA, O - cxema: I - rojoBka, 2 - CT8KEH,
3 - xopnyc, 4 - npyxusa, 5 - mapuK, 6 - DTANOHHHHA
CTEDPREHb.

d

J #-V
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18 \\
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N IS <]
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! WO 200 300w 500 w0

Ry Krfcmd

Puc.97. Tanmsmnoquaﬂ Kp4Eaf AJA onpezeJieHust Npejaena MPOYHOCTH
( G ) no orHOLEHMP AMaMeTpa oTneyarka Ha odpasue ( d, )
u Ha crepxae ( dy).
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Puc.98. llpucnocoOneHus AJSA M3MEPEHMA ZHAMETPA JIYHOK:
a - npo3payHas WwKana, 0 = yrLAOBOR METANIMYECKuM
macwrab, B - NpO3payHHil yraoBO MacuTal.
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Puc.99. NipuGop anm ucnuranus nopox METOZOM TOnyehns (a)
L - cTaKaW-cryna, 2 = HanpaBAAWLAs Tpy6a, 3 - rpys,
4 - ynop, 5 - pyuka, 6 - TPOCHK, 7 = ylepxuBawwLiit
WITMHT §

oGbemomep (6): | - UMAKHAD, 2-NOpWEHB CO WKAaJoH.
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HHE pe3UH, apMupoBaHHNE cnJjiaboM BK-15 u zp., 3aToyeHHHE NMOZ YIJOM
45°% yam 60°, Packon OCYUeCTBAAETCA BPYUHYO. [0 TaxOMy ¥e UDUHLUNY
reficTByPT NpuUOODPH, CKOHCTpyMpoBaHHke BO BHILM /52/.

1Y, Ins onpezeleHUs B NOJEBWX YCJOBUAX BKCAPECC-METOZaMu OCHOB-
HHX WHEEHEDHO-I'€OJOrMUYECKUX NMoKasaredeid €J1al0CLEMEHTVDOBAHEHX M0~
pPOZ, MOXHO MCNONB30BATH AaGoparopuu [IB-L, xoHcTpykuuu BCEIMHIEO u
BHIIYCKAEMY® 3aBOZOM Fe0JIOropa3BeZOYHOrO oGopyzoBanus - JMUTI-1, Jrn
a00paTopun COCTOAT M3 4-X KOMNJNEKTOB /AWLMKOB/: B L-OM fliMKE pacno-
J1aTawTcA BCe HEOGXOAMMEE IJA ONpEAENEHNS MHNXEHEDHO-~TEOJOrMuYeCKMX
CBOACTB B NECUAHHX MOPOAAX; BO 2~OM RAUWUKE - NpPUGOpH ZJA ONpeneseHus
TPaHYJIOMETPUYECKOTO COCTABa TJIMHUCTHX MOpPOA; B 3-eM AWMKe - NpuGOpH
W npucrmocoGleHUs Ajs oTGopa  00pasloB M npol; B 4-OM Auuke - NOx-
COCHOE CHapAKEHME W MaTepValb.

B nadoparopuy B YACTHOCTM MMENTCA: TEXHMUYECHME BECH, DERyuue
KONbLA pas3Horo o0bema, NpUOOp ZJA ONpeZesieHUsl Yyrjla €CTEeCTBEHHOIO
OTHOCA, apeoMeTpH, HaGOp CUT, MUKPONEHETPOMETp, TPYHTOHOCH pasHon
KOHCTDYKLMH «

B. llpu6opn w 0GOpyXOBaHME, HEOOXOAMMHE TEONOTY Kapbepa AJA la-
GopaToOpHOTO ONpeZeNeHusi (U3uKO-MEXaHHUYECKUX CBOMCTB /yZAENBHOTO K
00BEMHOT'O Beca, NODUCTOCTR, I'PAHYJIOMETpUM, YOPYTMX CBOACTB M Ap./.

a/ Qu3nuecKue CEOMCTBA ONPEAENANTCA C MCHONH3OBAHMEM CIEAYWULETO
0COpYAOB3HMA: BECH X P33HOBECH C TOYHOCThI B3BewuBanmsa 0,01 r, wxad
cyuunbhnit, Hacoc KoMoBCKOro ¥ (OpPBaKyyMHHH HAcOC, BAKyYMHHE JKCHKa-
TOpH, TOJCTOCTEHHAsA KOJGa ¢ ABYMS OTBOZAMW W KpaHaMm, BaKYYMHaa pe-
3MHA KDYT'JOT'0 CeyYeHMa ¥ cMmalxka Pam3ar, HabOp CuT, CTyAn C NECKOM,
MEpHHE CTEKJAHHHE CTAKaHW, MUKHOMETDH ¥ ADYraf XUMUYECKEsd MocyAa.
Heo6xozuun HeGonpwol maudoBaABHWU CTAHOK TUMA NNAH-WACH MIAK Ham-
JauHuit Kpyr Zns o6padoTku 006pa3LOB, UCMOJAB3YEMHX ANA BOLOHACHUEHMA
W CO373HMA NPUIINGOBOK, MCMOAB3YEMHX ZJA U3YYEHMA MMKDOTDEUUHOBATOC
TH ¥ NPOXOXAEHMA CKOPOCTKM YyJbTpasByka. OOBEeMHni BeC /NAOTHOCTH/
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MCXHO CGHCTDO CnpezedaTs ¢ TouHocThke 0,01 r/cu2 C [OMOWLBK ZEHCUTO-
merpa tuna kil-C sasoza "Teosoropaaseira". s IPaHYIOMETDPUYECKMX 1
NeTporpadudecknx MCCleLoBannii HeoOX0AUM MUKDPOCKON,

Bee 3200 060pYyAOBaHME NORHO WCIOJbB30BATH COBMECTHO C pAaGOTHMKA-
MU XUMRYECKOI JladopaTopuu Kapbepa.

6/ Yupyrue cuolicTBa AOCTATOYHO NPOCTO ONpeRefAlnTCA C MOMOLBLD Ceff-
cmockona UIA /umnyancHodl nepeHOCHO# anmapaTyph/, BHmycKaewmoro Kues-
CKMM 33BOJOM TEO(M3NYECKOro npuGopocTpoerus. Kommiexr annapaTyp
cocTouT M3 2-X GNOKOB /OCUMIIIOTpA(MYECKNi MHAMKATOD M TeHepaTop/,
KepHOLepKaTeNsd, (OTONPUCTABKY M Hadopa Nbe302JEKTPUYECKUX AATUUKOB
U3 KIpPUCTANNOB CerkHeTopodi comm paamepom 20x20x20 mm, 10x10x10 MM,
6x6x6 MM. T'eHepuTop uMeeT Bec L8 P m pasmeph 40Cx210x290 uM; uM
BO30YX4E0TCA JNCKTPUUECKUE UMITYNBCH, NpeoCpa3yeMHe AAaTUMKOM-U3Jyya-
TeJeM B YABTPAa3BYKOBWE KoJleOaHuA, CKOpPOCTH PECNPOCTPAHEHUA KOTOPHX
3aBUCUT OT [IAOTHOCTM M YNPYTHX CBOWCTB 1OPOA. JlaTUMK ~ NPUEMHUK 10—
JaeT Npentpa3oBaHHHe MMIYIBCH HA OCUMANOTpa(MyecKuk MHIMKATOD,HA OK-
paHe KOTOpOTO BU3YanbHO HAaCmWAAKNTCA CUTHaNM, KOTODHE MOXHO (oTorpa-
{upoBarh. lena genesus Mapox Bpemernm 2 u L0 mxceK. Bec ocuuminorpada
37 Kr, raGapnTh 565x325x440 Mm. [luTaHue anmnapaTyph OT CETH NEPEMEH-

HOr'0 TOKA, HanpaxerueM 127 B u 220 B, norpeGasemasd mouwnocrs 200 B.

§ 2. Teonoruyeckue ZOKYMEHTh

OcHOBHHE TIeO0JiOrMYECKHe AOKYMEHTH MOXHO O00BEZMHUTL B ABE TpPYINAH:

1) rpaguveckme maTepuant; 2) OTUETH.

Tpajuyeckne marepurann

Teonoruueckue AOKYMEHTH pa3ZellANTCA HA NEepeMuHHEe W CBOZAHHE. llep:
BUYHNE MATepialil BKIWYBWT B celf MCXOAHHE ZaHHHE HENOCpeACTBEHHHX
HaOnwAeHUH, O¢OpMHCHHHX B BUJe 38DUCOBOK M ONUCAHUA reosoruyeckoro

CTpPOEHURA B 00pTax ¥ 3adoAx ycTynoB, B NMOASEMHHX M Ha3E€MHHX ZApEHAR-
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HNX BHDGOOTKAX, B CKBA¥NH&EX, 8 TAK®e NEDPBUUYHHE XAHHHE OIDOGOBAHMA U
JiaGopaTOpHuUX onpeAceHuii.

Marepusad, nonyyeHHHe HEROCPEZACTHEHHO B nONe Npu XOKymeTaunuum oc
HaxeHull, a Takxe npy 7aCOpPATOPHHX ONpERENIEHUAX HOCAT Ha3BAaHME YEDHOr
BHX NEPBUYHHX MaTepuanoB. TaKyMU MaTepuasnamyu CUUTANTCH [NOJEBHE KHUN:
K¥, OypOBHE MYpHAMHW, XKYPHalh TMAPOrEONOTMYECKUX U MHXEHEPHO-TEONOTH:
YeCKUX HaonwieHul, XypHasik 3aMepa JICNOXEHHS pellepOB HAGINZATE BHHX
CTaHLNi, XYpHaNN pEBYJNBTATOB (M3MKO-MEXAHUUYECKUX WCIHTAHMA M Onpeze
JIGHWA KayecTBa YIifl.

K YncTOBLM NEPBAYHHN MATEPHANIAM OTHOCATCHA I'€0JOTMYECKUE 33PUCOB~
Kit, BHYEDUYEHHHE C COOJWACHAEM NPaBMNl UYEpPUEHHUS M OJOPMIEHMS T'€0NOr0-
Maprmeitzepckoit rpaguyeckod ZOXKyMeHTauMM. OTM 3APUCOBKM ABAANTCA, B
OCHOBHOM, KONWEdl YEepHOBHX. B HEKOTODHX CHYYHiX M3MEHAETCA MacwTad
¥ R00aBIAKTCH pe3yibTaTH JAaOOPATODHHX OlipejelieHuil, HanpUMep, 30lb~
HOCTB YI'Jd.,

K nepsuyHuM UMCTOBHM TE€OJOIMUECKUM M3TEpusliaM OTHOCATCH OTHe-—
undprpoBanHne GOTOMOHTAXH U OTZENbHNE (OoTOrpajum,

CBOZHHE TEONOTHMUECKNE MATEpUanu, MoJydaeMwe B pDE3yJbTaTe 0600-
WEHNA NEPLUYHHX AAHHHX, MPEACTABIECHH CAEAYLUNUMM YepTEeXaMi:

1) Teosornueckue yeprexn: reoyorvuyeckuir nian (Kapra) Mmacuwrasa
1:200u - 1: 5000; kapra BHXOZOB NIACTOB NO4 HAaHOCH Macurada 1:5000~
1:10000; BepTnKanbHhe TEONOTMYECKNE DA3PE3n MO KAPLEPHOMY NOIAD M&C-
wrada 1:400Q - 1: 5000; unann nokasaTeleidl KsuyecTBa YTJAA MacHTasda
1:200C, nnaHu H3IONMHN} MOWHOCTM W TUICOMETPUN NMOYBH M KPOBJIM [Jace
T0B MacuTafa 1:1000 - 1:5000; HopManbHaf CTpPaTUIpaguueckusl KOJOHKA
macurada 1:200 - 1:50C, npoexuwuu na4cra A MOACYETA 3AI&COB U yue~
T@ WX ZBUKEHMR Macurala 1:.000 - 1:2000, naad reonoruyeckoli uUsyyech-
HOCTH KarbhepHOTO nois macmrasa I:I000 - I:5000, mraHw TpewunoBaToC-
£H ¥ HapyueHHOCcTH naacra Macurada L:1000 - 135000,

2. Tuzporeonoruyeckne M NHXEHELHO-TPEONOTHYECKAE UEPTEXM: KApTa
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o6BozHeHHOCTK Macwrada L:2000 - i:10000; naaHH TUAPOM3ONBLE3 U I'MA~
pomsorunc macwraca [:2000 - 1:5000, ruzporeonorusueckue paspesH
mMacurada 1:1000 - 1:5000.

HeoGxoaumHe TeclorMyecKue CBEIEHMS HAHOCATCH Ha OCHOBHWB IOPHO-
MapKueiepcKue UepTEXRM: CBOZHLIA NNEH POpHHX pador Macmracda L:2000 -
1:5000; nnan nosepxHocTn macwrada 1:5000; naaky rOpHHX paGoT N0 Zo-
ObYHBM M BCKPHUHHM ycTynmaMm Mmacwrada L:1000; npoduau TOpHHX padoT
nacmrada 1:1000.B 3aBMCHMOCTH OT Macurada u Ha3HAYeHMA HA yepTexax
¥300paxapTcqd Da3BEZOYRHE M IPeHAaXHHe BHDAGOTKH,BHXOX NJACTA NOX Ha+
HOCH,TpaH#Na TOXHOTO MAAM OKMCAEHHOrO Yrjif,rpaHMUa DacmeneHEs OAac-
T8, I'P8HULA YYACTKOB HEKOHAMLMOHHOTO ¥ NOTEPAHHOIO YIUIA§ HODMAJbHHE
reoNoruyeckue KOJNOHKM YTOJBHOTOQ AAacTa M Hajerapueff TONUM B YCIOB~
HHX 3HAK8X WJM yCpegileHHHE ANA yyacTka paspaGOTKM pas3iMyHke BMAH
MOWHOCTM ¥ 30NBLHOCTK RJACTa, BHOMCHBAEMHE B Buie LUUJDP; TEKTOHMUECKE
HapyweH¥si M OCHOBHHE CHUCTEMH TDEUMH, JJEMEHTH 3aJeraHus Njacra, K30
JAVHMM MOWHOCTH AJN3CTA, YYACTKM Das3BuTUA Aedopmauuii GoproB (omonsHeit
W T.A.) ¥ ADYrAX MHXEHEDHO- M IMApPOPEOJOTHYECKMX ABAeHUl (cyddoauit).

gy cocraBieHuy CBOXHHX IpadUyeCKUX MATEpPUanoB Ieojior Kaphepa
ZONXEH BHOCMTH KODDEKTHBH B YEPTEXX, COCTABJEHHHE I'€QNOr0-pasBenoy-
HHMM oprannsauuasu. Hanpumep, B pe3ysbrarTe paspaGoTKuM 4 3KCAayaTa~
LUMOHHO} pa3BeXKM YTOUYHAKNTCHA NASHH KayecTBa, I'EONOTHYECKHE PA3pesH
1 Ipyrue deprexyu, OTpaxanuue CTpDeHMe YTOoABHOI'0 njacra, €ro mopdo-

JIOI'MN W HapyWEeHHOCTH.

OryeTH

Ins reonorn4ecKoro OGCNYyKMBAHMA OTKPHTO# pa3paGOTKM YIAf HEOO-
XOAMMH clieAyoL¥e OTUETHHEe MaTepuand. [) Teosormueckuit oruer o pe-
3yAbTAaTax ACTANbHOU pa3BeAKM W NOACYETE 33NaCOB B Npeienax Kaphep-
HOT'0 N0JIg CO BCEMH I'DAPUUECKHMM W TEKCTOBHMHA MaTepHasiaMd, a TaKie

Konueit nporoxona saceranus I'K3 o6 yrsepxaeuun 3anacoB. Oryer JoaxeH
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VMETH TOM (PAKTHYECKHMX MarepuanoB (DE3yNbTATH AOKYMEHTALMN CKBAXMH,
NOA3EMHHX BHPaOOTOK, THAPOTEONOTMUECKNX HaGNpAeHuH, onpeieAcHns
KauecTBa ¥ TEXHONOTHUECKUX CBOHCTB yrad ® T.4.). 2) Teonmornueckuit
OTYET NO ZOpa3keiKe M nepecyery 3anacoB., 3) Peosoruyeckue OTYETH O
CHeLMalbHHX TEeMATMYECKUH MCCHE OBaHMAX.

Teonorom kavkepa COCTABIAOTCHA CHEAYOLME OTYETH: L) I'0AOBOH oT-
YeT O pEe3ynbTaTax IECNAYATAaLMOHHOA pa3BeZKU, MIYUECHUS M AOKYMEHTa-
LW I'eOJIOTHYECKOTO CTPOEHMA B OCHAKEHMAX Kapbepa; 2) OTUET O ABHXE~
HUM ¥ COCTOAHWM 3aNAaCOB NO CneuMaapHoll dopMe C MOACHUTeNBHON 3anuc-
Ko}, NperycMOTDeHHH!l crmeumanpHOM MHCTDYKuMeid (crnMcaHme 3anacoB TaK-
Xe, Kak ¥ OTYeTHH/ GaJaHC 3anacoB BeIeTCA COBMECTHO C MapKuelizepckoft
clyxColi Kapbepa B yTBEDKAEHHHE CDPOKM); 3) I'e0NOTMYECKUE B3aKINYECHHS
Ha NpOBElieHMe KANUTANBHHX T'OPHHX BHPAGOTOK W OTPaGOTKY ONpeneNeHHHX
yyacTKoOB (MJM lpexpameHue pacoT);

PeonoroM COCTaBARKNTCA NPOEKTH NO TEOJNOTUYEC: OMY OGCHYRWBAHUK
NA3HUDYBMHX TODHWX pacoT. B npoeKkTe raercd OGOCHOBAHME HAa3H3UEHUS M
O6BEMOB BCEX BUZOB I'@ONOI'MYECKHX pPaGOT NO AOKYMEHTAluM, I'MAPOTEONOI-
YECKMM M MHXEHEDHO-TEONOTMYECKMM HAONOAEHUAM M OHpoOOBAHUO, & TaK-—
¥e@ MO 3KCNIyaTauuOHHO{ pa3befKe. [lpm atoM 0co00 BHAEAANTCA palOTH,
BHIOJHAGMHE APYTMMM OPTAHM3ALNAMU,

s cocTaBnenns TEXyWMX M NEPCNEKTWBHWX NNAHOB DA3BUTUA TODHHX
paloT reoNoroM Ha NA8HEX ¥ pa3pe3ax U300paraeTCA IeOJOTHYECKOE CTPO-
€HME YYACTKOE, HAa KOTOPHX NPOEKTHPYDTCHA rOpHHE padoTH. O0coGoe BHU-
MaHue YAENAeTCHA M30GpaXEeHUN TEX IEOJIOTHYECHUX 3NEMEHTOB (TEXWOHM-
YeckuX HapymeHuil, W3MEHEHEHUS MOWHOCTM M T.X.), KOTODHE BIMALT KA
CNnoco0 M TEXHOAOTMI p&3palOoTKM. B HBKOTOPHX 0OCOGO CIOKHHX CIy4aAXx
TeoJOor COCTABAHET 3aKANYECHHE O NPEANONAraeMHX IODHO-TEONOTHYECKUX
YyCHOBUAX TOpHHX pasoT.

Bce reonorunyeckue ROKyMeHTH (rpaduueckKue w TEKCTOBHE) NONXHH

OHTP 58perecTpupoBAHN B MHBEHTADH3AWMOHHOM KHUTE.



JenoBHHE 3HAKM

[lpeznaraeMye yCROBHHE OGOBHAUEHMA IPOPHHX HOPOA M CTPYKTYDHHX
SNIEMEHTOB NpeAHasHayeHH Afd OfopMASHMR, TIABHHM 00pa30M, YUCTOBHX
TeOoJOrMYeCKux ueprexell u 3apucoBoK. OHUM ABIAKTCA ZLONOAHEHUEM X Cy~
wecTByluM "EANHHM YCNOBHHM OGO3HAUEHMAM XJS MAapKueAZEePCKMY MAGHCR
U TeoJIOTMYECKMX pa3pe3oB" m cocTablieHH C LENbO YCTPAKNTH HEZOCTIa®—
KM NOCAEZHNX NPUMEHMTENBHO K YCNOBUAM OTKDHTHX PA3palOTO¥ yidlfl.

YcnoBHHe 3H3KM COCTABAEHH JJA OCHOBHHX NOPOZ YIJIEHOCHHX OTJIONe-
HUMil, OOBEAMHAEMHX OOJBUMHCTBOM MccaezoBareneli (l0.A.Xemuymuuxos,

T.A.MBaHOB ¥ ZP.) B 4 PeHETMUECKWE I'DYNNH. OTM PPYNANH ONpPeAeNAnT-
Cfl COOTBETCTBYNIMMU TUIIAMYM IE0TEKTOHMUECKUX YCJIOBUA (OpMUDPOBAHMRA
YTIEHOCHHX GacCefHOB M NpeoGpas’OBaHUf NOPOX, WUMEWUUX pas3HHi xapak-
TEep Ha NaaTdopMax M T'EOCHHKIMHANAX.

Ha nnargopMax yriaeHocHHE OTAOXEHMA (QOPMUPYOTCA B YCTOHUMBHX,
COGCTBEHHO NABTHODPMEHHHX YCNOBUAX ¥ Ha MOLBMEMHX y4acTKax, NCPeXon
HHX K TEOCUHKIMHANAM UM ABASOUMXCH MOJOZuMM nzaTdopuamu. llopoxw

COGCTBEHHO NAATEOpMEeHHHX GuacceilHoB (/HenmpoBcKoro, KxHO-YpaabCKOTo

¥ Zp.) 4aCTO CJOXEHH PHXJHMM, CNaCOCLEMEHTHMpPOBAHHHME MOPOZAMIM,
KOTOpHE IO BHEUHMM NDM3HAKaM MOZOGHH HeJuunQuUupOBAHHNM YEeTBEp-
TUYHHM OTJAOKEHWAM., JTJ OypHe, YacTO 3EMIUCTOrO0 TOPHOBMAHOIO
0OJNUKE,

B mopozsx, CPOPMUPOBAHHHX B YCJHOBURAX [TOZBUXHHX ¥ MOJOZNX niar—
(opM, HAONNZAETCHA AOCTATOYHO CONBWOE OCBEM BTODMUHHX M3MEHEHMH,
CBOMICTBEHHHX CTaIMK ZuareHesa u KarareHesa, Takue NOpOZH CUEMEHTH-
poBaBH (MHOTZ& NMOJHOCTHYM YNJNOTHEHW . Bueuaemue yriM, HaK OpABA-
710, Oypue. Taxol KOMINNEKC NIOPOXZ Xa8pPRKTEPEH AN WPCKUX YTOABHHX
Mecropoxzenuit Ypana, Cpezue# Asum u Apyrux pattoHOB.



lloponam MeCTOpOXZEHNE NEPEeXOXHOI'O0 TUNE B LEAUR AapdnitpHh
B3MOHEHUA CTAZMW KaTareHe3a,

Yraenocuue nopoad, cQOpMMPDOBEHHHE B TEOCUMHKIWHEJIBHHX 0GNECTAX,
OTNMYBDNTCH NpOABREHMEM NPOLECCOB KarareHesa M Meramopfuama (uerare-
He3a, no H.B.Jlorsusenko). lIpnues, HamGojee MBTamOpPU30OBaHHNE NOPOAH
CBOHCTBEHHH LEHTDANLHNM, COCCTBEHHO I'€OCUHKINHANBHNM ofnacTsM. [Ipu-—
MEpOM ABIADTCA MECTODOXIEGHMA BOCTOYHOro CKIoHa KEHOro Ypana, CJIORGH-
HHE CIlaHlaMM, asETpauMTeMd W rpaduTUsnpOBAaHHHME yriguu. [opozu, cdop-
MUPOBaHHHE B YCJOBWAX NepeZOBHX (KpaeBHX) NporuGoB, B pE3yIbTaTe
NpoLeCCOB CTAZMM Kararesess M HANANLHOIO MeTaMop(uaMa CT3HOBATCH
NAOTHNMYU, AONHOCTED JUTHQUIMDOBAHHHMK M JAaXxe CHaHHENOZOCHHMM, Bueua~
6MHEe yrim xameHsne (zo uapok T,[lA,A). Taxue HODOAN ¥ YIIM CAGTANT
mecTopoxzenus JlouGacce ¥ KysGacca.

Ing 3TMX 4 OCHOBHHX THIOB NOPOZ, CNArapLAX OCHOBHHE THUIH YIOib-
HHX MECTODOXZEHMH, NpeANOXEeHH CAMOCTOATENBHHE 4 TDYNIOH YCNOBHHX
SHAKOB,.XapaKTepHNE OCOGEHHOCTH 3THX TUIOB U MX B3AMMHAS CBR3h 0Tpa-
¥eHH B YCJOBMHX 3HaKaX, COCT8BJEHHHX HA OCHOFE E€XMHOTO METOANYECKO-
T0 ¥ KM300pa3suTelILHOr0 NpUHIUNE,

B ocHOBy rpaguyeckoro n3o0paxeHnuss I'OPHOH RODPOAH C NOMOLBK YyC-
JOBHOTO 3HAKa MOJNOXEH MPMHLMI €r0 NOAOCKR OCHOBHHM AMATHOCTNUECKUM
NpU3HAKAM,

l.YcnopHnll 3naX ZOAXEH Haudojee NMOJHO OTOOpaXaTh XaPaKTEDHHE,

B NepBYO ouyepeAb, Opocanuwuecs B riasa, Npu3Haxw u3oOpakaeMmoli nopo-
A. Hanpumep, kupnuyHaa Kaagxa" YCJAOBHOrO 3HAKA JJIA M3BECTHAKOB IO-
ZoCHa BHDA3UTENbHOMY BHEWHEMY NPU3HAKY KapOOHATHWX MOPOA - RApan-
JenenunefanbHol u NAUTYATOM QOPME OTAEABLHOCTH.

JTY OCHOBHHE M HAKWGOJEe MPOCTO OnpejlelAeMuHe NpU3HAXM,U300pazae-
MHC B BMAE 3HAUKOB, SBJIANTCA OCHOBHHMM 3JEMECHTAMM YCJCBHHX OCO3Ha~
uyeHuit, lipy 2TOM OZHOTMIIHNE NOPOZN UMEeWT OOWMM 3JEMEHT YCNOBHHX
3HaKOB. Hanpumep, QUIypKa OCJOMKA ABAAETCA OCHOBHWM ¥ OOmMM 3HAY-
KOM YCAGBHEX OCO3HayeHud OONOMOYHHX nopoh (3xaukm i-24, puc.l00).
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YCNOBHbIE OBO3HAYEHWA

Puc*

100. YcnoBHble 0603HaYeHUA.
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a) Oopua M OTHOCHTEABHHH pPasMEp OCHOBHHX SNEMEHTOB COCTEBHHX
yacTell yCHAOBHHX 3HAKOB XapAKTEQH3YNT ONpeA6NEHHNE CBOHCTBA NOPOA,
Aanpuuep, OXKQTAMHOCT: U BEAMVMHY OCAOMKOB - OCHOBHHX NMOPOA0O0GPA3yD—
HVX YacTHIL rpycooGHOMOYHHX NOpox (3maxu 1-24). Touxaum usoCpaxawr~
Cfi MEeCYMHKM, NTOMXAMK - YemydyarHe IAMHMCTHE MMHEDAAH M T.J.

G) lieeHT OCAZOYHHX NMOPOA O0O3HAYGETCS CBOMMHM 3HAYKAMM, IOAOC-
HHMH OCHOBHOMY 3XEMEHTY YCHAOBHHX 060sHAUEHMH OAHOMMEHHMHX MOpOX MAM
MuHepanuaapuu. Hanpumep, 3HaK KapGOHATHOTO HeMeHra (3Hax 28-0)
BKADYAET B Ce0Al 3JNEeMEHTH 0003HaueHRH K8pPOOHATHHX NOPOX KM KapOOHAT
Bolt MuRepanuzauuu (3HAK 44); 3HAK PAMHUCTOTO LeMeHTB (3HAKR i4-8,
28-a; 12-a; 6~a) = o603HAYeRMH IAMHMCTHX NOpoA (3Hakm 38-41) u 7.x,

B) B3auMHOe pacnooxeHue OTHAEABHHX 3HAKOB 0GOBHAYAET CTPYKTYPHO
TEKCTYPHHE OCOGEHHOCTE NOPOZX, ABAADMNEGCA XOPOWMM BHENHMM NPH3HAKOM,
CBA3ABHHEM C NPOLECCOM Npeo0pa3oBaHKf 0CAAKOB B TOPHYD nopoay. bec-
NOPAZOYHOE pacnoloxeHue 3IHAUKOB (3Haxu 1,2,9,10,17 ® ap.) coorBer~
CTByeT HECHBMEHTHDOBAHHNM M DHXJNM NMODOZ&M, lalleYHUKY, NECKY ¥ T.R;
CUCTEMATHUeCKOE pacnosexeHue NO OZHOK JuHMK (3HaK® S5-8, 15-16 u xp.
CLleMEHTHPOBAHHKN NMODPOZAM,NOIBEPraBUMMCA 3HAUNTENBHONY XABJEHWD Hale-
T8OUMX TOAN ¥ XDYTHM NpoueccaM AMareHe3a M MeTaMopduama, NPUBOZAUMM
X YCHJCHKO CIOMCTOCTH M HANJACTOBAHMA 38 CUET YMIOTHEHMS, EepeopueH:
THPOBKM M BHTAHYTOCTM ANKHHHX CTOPOH MOPOACOCPAsyOUMX HACTML (CM.
PacnoNOXEHME 3HAUYKOB B YCIOBHHX 3HBKAX HECLOGMEHTHPOBBHHHX M CLEMEH-
THPOBAMMHX OCIOMOVHEX NOPOAR). [pM MHTEHCUBHOM METaMOpGH3Me IpyG600C—
JAOMOYHHE NMOPOX B OCXOMKAX HaGHNASETCH BTOPHYHAN CAHLEBATOCTh, Ne—
paanensHas Hanjacrosauup. [oaromy B 3naxax 7,8,i5 u Ap.B 0CAOMKEx
NOKB3aHH MTDMXM, NApajiieAbHHE OOWEH CABHUEBATOCTH M HANJACTOBAHUD,
0003HEYeHHBHX CNAOEHOM AuHBEH.

CreneHb AMTHQMKAIMU M METAMOP)U3MA NOZYEPKMBACTCA TaKEXe HEKOTO=
phin M3MEGHEHKeM ¢opMm 3HAuKOB. HauGonee ynaorsHeHiwe, Hauconee azuare=
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He3NpOBaHHNE MeTaMopdu30BaHHHE MOPOAH OTJIMYBNTCH ODUEHTHDPOBAH-
HBM DPacIiIONORCHU(M N0 HaNJIaCTOBAHMK HanooJasme i CTOPOHHN OJZHMX M CHOJAN=-
uMBaHueM APYyTuX dacTuiu. [lo3TOMYy COOTBETCTBYWUME YCNOBHHE 3HAKA Ta-
kNX MOPOZ COCTOAT U3 BHTAHYTHX 110 (JopMe 3HAuYkOB, OTMeUeHHHE NpoUeC—
CH OCOOEHHO ADKO NpPOABIAANYTCH B PIMHMCTHX NIOPOJAX, B CBA3M C 3TUM U3
MEHAETCA (OpMa 3HAuKa TAMHN (3Hekn 38-41).(llpouecchH ZeQopMRIMN COC=

TSBAAKNUX YACTUIR B MEJKO3EDHUCIHX NOpoAaxX NOAYEPKABEWTCA OpPUEHTUDO-

BaHHEM DOCTOM MWHEpaloB). B raumax, no M.C.Dsenosy /105/, npeoGra-
IAET CNYTaHHO-BOJIOKHMCTOE M CNYTaHHO-XIOMbEBUAHOE CTDOEHME. InHU-
CTHE YAacTHMLH HApARy ¢ oOmWei yewyiduaTocTho, 4YACTO 0GPa3ywT CPOCTKU
YepBeoCpa3HON opuu. [l0ITOMY 3HAYOK TJMH M306paxeH THABAOK (3HaK
38). llo Mepe YNNOTHEHMA M JUTHEUKOOMM IIMHUCTHE YBCTUIH NOCTENEH-
HO NEpPeOPMEHTHDYOTCA M DACHDAMIAWTCA (CM.3HaK 39, - ZUareHe3awpoBaH-
HH6 TJMHH; SHAK 40 - aprUAAuTH).

CnaHueBaTOCTh ~ NPU3HAK METAMOP(M30BAHHHX I'IMHKCTHX NODPOA,
CBA33HHAA C OPUEHTHPOBAHHHM DACHONOXEHMEM YBEJIMUYCHHHX 110 pasMepy
yemyifyaTHX M JIMCTOBATHX MUHEDaNOB, ABIAWMUXCA yX€ BTODUYHHMA, 00O-
3HAYEETCA YBEAMUYEHHNMH ZO CIMAHMA B JMHUD WTpuxamp (CM.3HaK 41

LN TIMHUCTHX CHAHLEB).

Takum 0Gpa30M, COCTABHHE UACTM YCAOBHHX 3HAKOB - 3HAKK. N0 CBOel
¢opme, OTHOCHTENBHOMY pasMepy W B3AUMHOMY NOJOXEHMD U300paxapr Hau-
donee TUNMYHHE ANAryOCTUYECKUE NDU3HAKW MOPOZ, OTIMVAKUMUXCA N3MEHe-

HNFMU , CBASQHHHMU C ZNATCHE30M,KaTareHe3OM ¥ HayalbHHM METaMOpGM3MOM .

2. Lpyroii METOARMYECKMH IIpheM MOCTPOCHUA YCNOBHWX 3HAKOB CBA3AH-
C HEOOGXOAMMOCTBN M300paXeHus OTHOCUTENBHOTO COXEDKAHMA MUHEpanU3a—
MM, BXIW4YEHMA W npumeceli. Hanpumep, C NMOMOWBH CTYWCHUMR BHAUKOB,
0003/UYaNUUX CKONJEHUA YTIMCTOTO MaTepusna (3HaK 68), MOXHO u3oOpa~
KaTh OTHOCMTEJNBHOE OGOrameHue NOPOX YTAMCTHM MaTepnaloM (3Hak 43)u
yMeHBUEHUE 30AbHOCTH YI'NA (3Haku 60-62).
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Kpome Toro coveTanueM 3HAYKOB MOXHO OOO3HAURTEH IOPOJN, COCTOH—
uMe U3 TeX nopoxoo0pasyvlyX YacTUl, YCAOBHHE 3HAYKW KOTODPHX W300pa-
XeHH COBMECTHO, 8 TaKXe fOpOAH C pa3HWM LeumeHToM. Hampumep, coyera-
H¥eM 3HAYKOB YaCTUIL ICCKA M TJIMHMCTHX NMUPOZ OCO3HAYAETCH NECYaHO—
TAMHACTHE NOPOAH, CM.YCHOBHHe 3Haxu 30, 31, 37; coueraHueM 3HAUKa
FUMH W YacTH 3HAYKA Kpemumcroctd (3Haxk 54) - orioxu (38K 47) (Kpem-
HHCTHE T'AWHH),. lipnueu npecdiamaHue TeX MAM MHHX 3HAKOB OTBEYAET CO-
OTBETCTBYWIIEMY COCTABY NOPOA; €CNK NpeolnajacT MO0 KOAMYECTBY 3HAK
necKa, TO 3TO CyNeCh; 3HAK TJIMHH ~ CYTJMUHOK.

YTOON OTAMYMTE YCHOBHOE 0GO3HAUYEHMEe (EMCHTd, HANMpUMep, KapOOHAT
HBrO (BHAK 28-0), 0GO3HAYEHHOTO YACThD 3HAKA KapGOHATHHX nopox, OT
OGNOMKOB [IOpPOX, NOCNEZHEE OCO3HAYENTCH KOHTYpPaMH OCJNOMKOB 3TUX MO~
poa (cu.3Hax 28-G, nmpuMmesaHue).

Orcyrcrsue 3HaYKOB LAA OTZEABHHX IJEMEHTOB NOpOL, HANDUMED,
3HAYKA COCTaba LEMEHTa, YKA3HBAET HA €r0 HEAOCTATOYHYW M3YUYEHHOCTD
MY HE3HAUUTENBHYW PONb (CM.YCHOBHHE 3Haku 1-8).

YenosrHe 0GO3HAUEHNS CHAGOCLEMEHTMPOBSHHHX M DHXJNX NHJAEBATHX
¥ WIOBATHX OTJOXCHMM MAM I'PyHTOB, COTJIACHO KJAaccH{uKauui reomsoruyec-
KOro M OKeaHorpaguyeckoro uxcruryros AH CCCP, MI'PH, M.C.lixeuoma u
Ip., OOBEZMHERH B OZHY T'PYNNy C aneBPUTAMM,

YcnoBHHE 0603HAUYEHUS AAEBPATOB OTOCPAX3AWT HX NPOMEXYTOUHOS
NOJNIOXeHNE MEXZY NeCKAMM ¥ IAMHAMH ¥ HauGQJbiee DOACTBO ITUX
AOpOZ C NECKaMH.

[IpenmyuecTBOM YCHOBHHX 3HAKOB, OCHOBAHHHWX HA HOZKOOMM BHEWHUX
NpU3HAKOB, ABNAETCA AEIKAA 3aNOMMHacMOCTH, NPOCTOE HAUEpTAHME ¥ BO3-~
MOXHOCTD MCMOAB30BAHMA B HEW3MCHHOM BUAE AIA KPYNHO- ¥ Melxomacural-
HHX YepTexeil M npu u3o0paxeHuu TOHKMX niacToB. Kpome Toro, npm coc-
TQBJIGHNM 3TMX 3HAKOB YYUTHBANUCH OGO3HHUEHAR, MCIONL3YEMHE HA YIullb-
Hux kKapbepax CCCP, a Takke  pexoMeHAyeMhe B yueOHUKAX, CHDABOYHK-—
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KaX ¥ METO. MYECKHX padoTaX No HAXTHOH I'€ONOrHK, JAMTOJNOTMN ¥ HETPO~
rpajau OCaROYRHX HOPOA.

[Ipg MCNOAB30BaHHM YCHOBHHX 3HAKOB Ipynnd I MOXHO HCNOAB30BaTh
UBETHYN DPBCKPACKY KAK AOROJHEHNe K WTPHXOBEM M K&K CaMOCTOATEeAbHHE
ycnophne 3Hakm (0COCeHHO IpH OCO3HAYEHHAX NOPOA HA NAaHAX I'OPHHX pa
60t). llecuaruKk M300paxaeTcsi CBETAOKOPHUHEBHMM M XOATHMH IBETAMH,
8JI€BPOIKT = 3€JCHHM, SPTMJJMT — roayChM, YIIMCTHE NOpOAH — fuomero-
BhM, YTrONb — CEPHM IIBETOM.

Topenne nopoAN B CBA3KM C NpeolrajaHueM B HX [BeTE€ KPAacCHHX B KO-
PUYHEBHX OTTEHKOR ¥ MOBHUGHHOH MYCTOTHOCTHN BHrOpaHus, B NEPBYN 046
peAs no TperuHaM, M300paxawTcs KOpHYHEBOH TYWBD B BUAEG B38EMHO Ne-
PECERanuMXCA WBBMAKCTHX Aukulit (3Hax S1).

dayna (3HaKk 53) oGo3HauaeTcs B BujAe HauGoAee PAaCNPOCTpPAHEHHOTO
B TEONOTMH CIMPaJeBUAHOrO 3HAKA, K30UPAREDWEro CHMpu{epH.

B 3nake "rpeumsoBaTHH yroas" (3Bak 68) He 3aJMTHMH OCTABIGHH
TpEWnHN, 3HAK "nepeMaroro yrias" (3HaK 69) oramvaercd OT 3HAKA BH-
BeTpesoro yras (sHaxu 69 u 70).

BupeTpeJinli yroidb XxapaxTepusyercs NOBHUEHHOR NMOPUCTOCTHL U HyC-
TOTHOCTHI, BHTAHYTHMM NO HODMEAW K AHEBHOK ROBEPXHOCTH C THNMYHHMM
JUIA BHueJ)ayubaHus HepPOBHHMH cTehkamy (3uak 70). Buuskme RnO Havepra=
HUN 3HAKKM KSoOpaxesH Ha PuC.IO0I, rae B 3aMKax CKASAXKE M300paxeH Bh=
BeTpenHi M TpPENMHOBuTHEA Yroab, Yy TEXTOHKYECKOrO HapymEHHA - Apodaen
HER yroas, lipegnonaraemse nAaCTH O0O3HAYEGHR HA ywacTkax, He passe-
KQHHHX CXBAXAHAMM,

[lps MB800pukeHMM TPELMHOBBTOCTU COTKA (BHAK 76) ZONOAHAGTCR 3Ha-
YKOKM SNEMEHTOB auderaHwf (8HaK 7i).

lipeanaraeune uuzeHepPHO-reolOr¥9eCKUEe 3HAKM MOPYT GHTH MCROIB30=
BAHH Ha JANOhX vYeprexax. lipi KpynHOLMuCWTAGHOM M30CpuXeHHK Aedopua=—
O Ha 3apuCOBKEX YCAOBHWK 3HAK THI@ Da3pYueHAA NMPOCTABARETCA BO3-

Jie (QaKTLYECKOro0 W300paxeHLd AE{OpLMPOBABLOrO LaccHbBa., JekcTBymume
ONON3HU, OOPYHEHMA U T.X.0003HUYADTCA KPACHHM LBETOM.
340



Puc, IOI, Npumep M3006pAREHNA BHEBETPEJOTO, APOCJEHHOI'O U TpPEUUHO-
BATOr0 YrAA M NpPEANnoNaraeMoro YroJsHOIO njacra.



§ 3. OGopyzoBanue PEeONOTMYECKOTO KaGuHETa

KaGuHeT reonora Kaphepa M €0 NOMOWHMKOB LONKEH OTBEUATH BCEM
TpeGOBaHMAM, NPEXABABASEMHM K NOMEMEHUAM, B KOTODPOM NMPOBOAATCH KaMe-
panbHHEe PAaCOTH, CBA34HHHE C NPOBEZECHWEM BHYKUCIEHMA, UYEpTEXHhX paloT,

4 TaK#e C MMKDOCKONMYECKHMMM W ApYTMMKM JaOOPATOPHHMM KCCJIeAOBaHNAMM
[loaToMy I'e0NOrMUECKU]t KAGKWHET ZONKEH OHTH CBETJLM, OTANJUBAEMLM ¥
UMeTh pA3MEpH He meHee [5-20 M2. Xenarenpso, 4TOGH OH HENOCPEACTBEH
HO COOOUBNCA ¢ MapKueiiZepCKUM KaOMHETOM.

B yaCuneTe ZONXEH HAXOAUTHCA WKad Hecropaemwi AJAS XpaHEHWd pa-
0OouMX I'60JIOMMUYECKUX uYepTexeld, YepHOBOH W YMCTOBOW NEPBUYHOHA ZOKYMEH
ranuyu, OCHOBHHE Te0NOTMYECKHE CBOAHHE YEPTEXN ¥ OTUYETH XPaHATEA B CO
OTBETCTBUM C TDPECOBAHNAMM CHELMANBHHX MHCTPYKUMH.

B xaOunere AonxeH GHTH NMCHMEHHRE CTON,M CTON RJAA PACOTH C MAK-
pocxonoM (KOTOpHH ®enaTenbHO pacmonarath y OKHA), WKaj MAK CTENNaE
ANA XpAHEHMs MUKpocKona, miaudos M oGpa3uoB. OcHameHue HeOUXOZNMHM
060pyAOBaHNEM AJf TpaHCHOpMalMn M KONMPOBaHMA uepTexpil nposoaurTcs
COBMECTHO ¢ MapKUEALEPCHUM OTAEJIOM.

CoBMECTHO C MapKuelizepaMu oGODYAYETCH KAALOBOE HOMelleHUe, Iie
Ha cneuualbHOM CTEJANaXe XPaHATCA NPUOOPH M MHCTPYMEHTH, MaTEpHAIH
U oGopyloBaHKe, MCNOAB3IyEeMHEe Npu 0TGOpe Npol, FUAPOTEONOTMYECKHX X
UHXEHEeDHO-PeONOrNYECKUX HACHNAEHUAX,

JlacoparopHne 0GOpYZOBaHME M NMOMeleHWE IAA NpOBeXEHUA NpocTelmux
onpezeneHufl fuanKo~MeXaHNIYSCKAX CBOKCTB LENECOOOpasHO MCIOAB30BATh

coBMeCcTHO ¢ padorHukamu OTK ¥ xumudecxoit nadoparopuiu.

doronadopaTopus

Teonor Kapbepa AOJIMEH MMETH HEGONBUYD (OTONAGOPATOPHIL, OCOGEH-
HO HEeOOXOZMMYD NpM NMPOBEXEHUM CHCTEMATHYECKOR reoiornyeckodt GoTo-
IOKYMEHTALUN

Ing hoTonaGopaTopuK OTBOZMTCA SaTEMHEHHOE U TemKoe NoMenerne,
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naowazsio 5-10 M2. BxoZ ZonkeH OHTH XNNONHUTENBHO 3aBepmeH CBETOHE-
nponuuaemMnf wropoii. B Mcnonb3yemoM MOMEWEHMM HOJEHH OHTE BOJONDPOBOJ
-HWA KpaH, DAKOBUHA W 3JEKTPUUECKANE DO3ETKH.

QoTonadopaTopuf LOJAKHA OHTH OCOPYAOBAHA CAEAYWHMM OOpPA3OM.

I. Cron ¢ ¢oroysemmuntesiem UM CTAHKOM ANA KOHTAKTHOU rnevaTs
$OTOCHUMKOB.

2. Cron ¢ xioReTamu ANA NpPOABATENA, BOAH M 3axpenurend. CToxn xe-
NaTENBHO NOKPHTEH KIeeHKOH niM nnacTukoMm. Haz cronom yepenigercs
KpacHuil ¢oHapb. Jnfl NMONOCKAHMA OTHEYATKOB B XMMMUECKHX pacTBopax
HEOOXOIMMH CMELMabHHe NMUHUeTH. I OKOHYATEeABHOW NPOMHBKM 3aKpen—
JEHHHX OTNEYATKOB HYXEH YeTBEpTHW GOoNbwoii KoBer. Jlyuwe INA 3TUX Le-
Jnell 000pyZOBATH CHELUaNbHYH BAHHOUYKY pasmepoM 1xix0,5 M ¢ oTBOZOM
ANf HepEpHBHOM UMDKYAALKM BOJAH, HOAaBAEMO#l M3 BOZOMNPOBOAHOTO Kpa-
Ha WJAHTOM.

3, llxagd c orzeneHusMy AAs XpaHeHMA (OTOLYyMaru, naeHOK, doTo~
NJaCTHHOK M XMMMUYECKDH NOCYZIH, MCHOAB3yeMOH 4AN pasBeZeHusa (OTOpEar—
T#BOB (KONOH, MEDHHE CTAKaHW, BODOHKM M T.X.).

4, TywGouKa ANA XpaHeHUA XUMUYECKMX DEAKTUBOB. (XpaHenue B (o-
TOJIa0OPATODUM PACTBODOB SMMUBKA, pPA3NarawweTo foromaTepualH, He—
ZONYCTHMO),

5. BecH ¥ H80Op pasHOBECOB AAA B3BewuBanusa ¢ TouHocTsw 0,1 Ip.
repuomerp 0-50°C ¢ rounocrsw 0,2°,

6, QoTOOBUKM ANA NPOABIEHMA NIEHOK, FOTOpPAMKa ANA yAeDPKMBAHMA
foroOymary Npy NPOEKUMOHHO! meuaty, peje-~-BpEeMEHM, CTAHOYEK MNA CYyl-
K¥ QOTONNACTHHOK, 3NEKTPONAMTHKA INF KUNAYEHUS BOZH.

7. COtMTH M 2KDAH ZNR CHEMKM WTYJOB M DENPOLYKHMOHHDA CHEMKM B
KaMepalbHHX YCHAOBUAX. JIIA CHEMOK 06pa3uoB (WTY(o®) cepuiiHo BHnycKa=
pTCA ycTanoBKM Tuna OMH u MOA; ana goTocheMmku WANHoB - MUKDOGOTOHA-
cazxa tuna MOH.

8. CraHOK-cTENdaX Znd CywK¥ OTHEUATKOB, NPEACTEBIHOMUN U3 Ceof

i
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CTO/KYM C BCTABNAEMBM B MX N1a3H DSWKAMM, HA KOTOpHE HaTAHYTR Mapid.
Peuernry Jua npoveAenuf HoTonabopaTOpHHX padoT No 06paCoTKe nie-

HOK M CHHMKOB MDMBEZEHH B NpHIOXSHUM L6,

dranoHAas KOJNEKUMSA

JTanOHHAA KOJNEKUUA NpeXZHa3HayeHa AAs KOHTPOJBHOI'O CONOCTaBIE~
HuA 00pas3loB MOpoZ, ONpeAeNeHue® KOTODHX 3aTpyiHeHo. Kpome Toro oHa
UCNONB3YETCA LA 3TANOHUPOBAHMA NOPOL KBHHOTO MECTOPOXAEGHMA NO IO~
Ka3arenAM ZOOWBAEMOCTH, YTO CIOCOUCTBYET HOPMMPOBAHMIO M OLEHKE I'Op-
HNX pador. YacTh KONJASKUMM MOXEeT ONTBH MCIONBS0BEHE ANA OCYYEHHA
CpelHeTeXHRYECKOro NepcoHand, MBUMHMCTOB 3KCKABATODPOB, KOHTDONEDOB
OTK u zp.paGOTHUKOB NO NPOTpEMMEM TEXMUBHMMYMA.

STanoHHAA KONNEKIMA IZONXHA XapaKTepU30BATH BCE [OPOAH MECTOPOX-
ZGHNS ¥ COCTOATH M3 00pasLOB pasmepoM, npumepso 10x10x20 cu. OGpas-
U ZOJNKHH OWTH BHPa3MTENBHEMM W HauConee TUIMUHHMM ZJH XADBKTEpU3ye
MOii MOpOZH, B I€PBYD Ouepeib, [0 COCTABY K TEKCTYPHO-CTDYKTYDHHM 0CO=-
GesHocTAM. XenaTenbHO, YTOON 3TAJOHHHE OOpAESIH X8pAKTEpPU30BANM AO—
MONHUTENbHNE AWBTHOCTHYECHUE NPU3HAKM NOPOA: (opMy ONOKA OTHEHBHO-
CTH, WBJIOM ¥ T.Z. I NpeAcTaBIeHUA BTOPUYHHX NPONECCOB M3MEHEHMS
NOpoZA, HaNpuMEpP, B pE3ylbTaTe BWBETDHBBHUA, HEOOXOAUMO OTCMpATH ZO-~
NONHUTEAbHNE OOCPa3lLik,

[na yronpHOTO njacTa 3TANOHHNE 00pasun XOAKHN OTPAXaTh Kaxzmit
neTporpaduMuecKuit THN, a Takke HauboJee XapaKTepHHe TPYNNH yriag no
Ka4yeCcTBEHHNM NOKa3aTelfiM.

Koanexuup o0pasnoB cAeZyeT paclojararTh Ha CTelaxax MM [OJKax
WwKada, Iyyme BCEIr'o B CTPATUIpa@MueCKOi NOCNEeZ0BATENBHOCTH.

Kaxznih oOpasey RonReH MMETh 3TUKETHY, I'Ze ZaeTCA onpeielieHue H
ONKHCaHHE MOPOA ¥ YKA3HBAETCA MECTO 0TOODPA ofpa3la. Ha aTHKeTKe AOX~
XEH CTOATEH NODAAZKOBHA HOMED NOC XYpHENAY ONKCAHME STANOHEHX OOpa3UOB.
B xypHane zaeTcA NOZPOCHOE ONMCAHME ZAaHHOR NOPOXR, CTMEUANTCH X8DaK-
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TEPHNE MAKPOZHATKOCTUYECKKE NDUSHEKM M YyCJAOBUA 3aneraHus, Halnozae-
Mue Ha xaprepe. (Hammune wnuga u ero nNOAPOGHOE ONMCAHME ANE DTAJIOH-
HHX OOpDS3[0OB BECHMA XENATESBHO).

Ha 3TUKETKe KpOMe I'E€ONOTKYECKHX ZaHHLX HEOOXUZAMMO YKA38TH Kpe-
NOCTH NHOpoAH no mxajs M.M.[lpoToAbARONOBA, OCHOBHHE (M3UUECKHE CBOi
CTB8 TaKMe, Kak o0weMHult (yZeasnwil) Bec; ANA yriaed - CpeAHOw 307B-
HOCTh.

KozaeKuub HeOOXOZMMO NEpPeOZNYECKHM MONOJNHATH HOBHMM ¥ OCHOBIATH
craphe, OCOCeHHO OOpaslin CAACOCLEMEHTUDOBAHHHX NOPOX. (B cayuae
38TPYAHEHNA B ONpEAENeiUsN BHOBb BCTDEYECHHHX INOPOZ HEOOXOZAUMO 1O=
JAVYATE UX ONpEZEJeHME B CLReuualu3MPOBAHHHX PeOROTMYECKMX OPTaHM3a—
LMARX) .

Konnekuwr MoxeT MMETH MOZpaszelh, OTpakaiide BCTPEYEEHHE HA
MRCTOPORZEHMM [1AJIC€OHTOJOTMYECKNE OCTATKM, MMUHEDANH, 8 TAaKKEe M3MeHe-
Hufl uanKo-MexaHuueckux ¢BoficT® nmopoA. iHens nozpa3nesios 0TOGPasuTh
H8 o6pasiiax T'OPHHX AOPOJ BIMARMA OCHOBHHX I'€0JOTMYECKMX (AKTOPOB,
B NepBY©0 OvYepend - COCTaBa U CTPOEHMA, HA JOCHBAEMOCTH M yCTOHuu-
BOCTH NOPOZ.
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Npunoxenue L

QU3KKO~MEXaHKYECKNE CBOMACTBA I10POZ HEKOTOPHX MECTODOZAEHM, Pa3paGaTHBAEMHX OTKDHTHM CHOCOGOM

_ _| mpousocTs, kr/cul - ron |Koag~
T | e | T | shye G| oy
NTopozaw BEC Ha Ha Hne peH, | €HT Oara MIpumeyaHue
Jou® % |cmamie | pact. |.n. 02 TpeHus “gic’ 10~5xr /ou?
r rpazyc| €082
2 3 4 5 6 7 8 9 10 11
kapbeph KpacHoropcku#t, Tomycurcrxuii 3-4 u 7-8
necyaHuK 2,49 1040 55 230 29 10,20 5,27
aleBpoNUT 2,41 370 30 200 30 5,03
8PIHIINT 130 45 40 10,23 1,20
KOHI'JIOKEPaT 2,50 710 35 180 30
yrons 1,30 2,0 220 I0 48 30 0,36 4,80
Kexposckuit xappep
TIMHA 2,18 18 0,7 25
MEa yragcras 1,83 17 2,0 24
NMEeCOK TAWHECTHH 2,00 I8 1,6 22
yrouns 1,26 4,5 9,0 21
NecYaHuy 2,27 8,5 29,0 35
aleBpoaUT 2,50 4,8 35,0 30
aprUAINT 2,24 12,0 7,0 23




Lhl

I3
14
I5
16

17
18
I9
20
21

22
23
24
25
26
27
28

[lpoaonxenue npunoxermsa I

3 4 5 6 7 8 9 I0 11
bauarcxa#t xaprep
necYaHuK 2,48 | 7,0 650 30 200 32
87IEBPOJUT 2,25 | 7,5 34 I50 34
aPTUAIKMT 2,44 | 5,5 I50 26
yrone 1,30 | 3,7 240 35
KpacsoOponckuif xapbep
TvHa 2,1 20,0 0,5 22
CYTAKHOK 1,9 25,0 0,7 22
NeCYaHUK 2,60 | I,2 I55,0 35
aleBpOJUT 2,60 | 2,9 85,0 34
yroas 1435 23 20
KOpKMHCKMI Kaphep
CYTIUHOK 2,10 | 14,0 3,0 8,5 30
IV Ha 1,9 | 18,0 20,0 6,5 30
onoKa 1,60 6,5 25
NECYaHMK 2,30 | 4,5 170 38,0 36
aneBpoINT 2,33 | 6,0 85 37,0 33
aDrHaAIUT 2,30 | 9,0 75 35 28
yroas 1,45 10 36




gne

[lpoaocnrenne npuiaomenus I

2 3 4 5 6 7 8 9 10 II
Anrpescku#t xapsep
CYTMHOR 2,17 | 13,0 | 140 745 45 0,30 | 4,30
TIHHA 2,30 | 12,0 | 100 7,5 47 0,32 | 3,90
ANeBPOTUT 2,27 | 10,0 | IIO 10,0 40 0,26 | 6,60
giggggggueuuponaaﬂun 30 | 11,0 | 50 8,0 | 47 0,31 | 6,60
ralevqHuK 2,10 4,6 | 200 7,3 3l
yroas I,30 | 57,01 110 5,2 43 0,20 | 2,70
Mpma-bopoauHckuit kaprep
CYTIHHOK I,70 | 19,5 0,4 26
CYIANHOK AECCOBKIENM I1,% | 27,0 0,1 35
necuasuK caadocuneMmenrup. 1,9 | I1I,0 1,0 32
4pTHIANAT 2,00 | 18,0 3,6 30
aNneBpoONMT 2,20 | 15,0 8,0 30
NeCUaHKK Kpenkul 2,50 { 15,0 65,0 40
nepecnamBanke necuasuxa,l 2,10 | 15,0 2,0 31
aplPBIIuTa, aleBPONKTA
yroas 1,25 13,0 33
Hasaposcxm# kapsep
CYTARHOK 1,8 | 25,0 0,2 28 !
TIMHE 1,80 | 26,0 2 |
8pTHILIMT 0,8 25
NeCuaHKK 2,02 | 20,0 | 2,0 0,8 | 33 |
NeCYaHMK TDPEMMHOBAT. 2,00 | 18,0 0,3 23 1




48
49
50
SI
52
53
S4

55

56
57
58
59
60

[poxoaxeExs NpAROXEHNA I

2 3 | s |_6 |7 |8 |'s 10 | u

Kaprepu Yepewmxoscxoro _paRoua

raxea 1,86 90 3,0 16

CyrauHox 1,80 100

816BpUT 2,10 5,0 23

8prusxxe 2,22 160 70 17,0 30

828BPOINT 2,26 200 20,0 33

NEONAaHNX PIMHECTHA 2,22 180 50 16,0 36

NECYAHHK C H3BBCT. 2,45 400 70 65,0 36

LEMBHTOM

yroxs 1,33 200 22,0 35
Kaprepu xouOeHars "ANEKCEHADMAYTOML"

CyTQAMHKN 1,5 19,0 1,0 22

PAKHH 1,8 30,0 1,3 20

KBOXNH MOpBHYHNH 1,9% 25,0 0,9 24

necxm 1,8 22 1,0 28

yroap Oypult 1,19 1,2 26




[ipozonxeHne NpKIOKEHUA L

2 3 4 5 6 7 8 9 10 1L
KaphepH KOouOnH&Ta "AJeKcaHApuayroJn"
CyDPAMHKY 1,94 19,0 1,0 22
TRV HH 1,85 33,0 1,3 20
Ka0JMH NepBUYHHH 1,95 25,0 g,9 24
NecKu 1,85 22 1,0 28
YT0ib OypHid 1,19 1,2 26




Hpunoxenne 2

Knaccufuraumsa I'OPHHX mopox (mo npod.M.M.[lporoabakonoBy)

}‘{03(}-
_ QuLr-
Kare CreneHp Dopoiasn eHT
ropuf KpEnocTH Kpe-
OCTH
2 3 4
B sucmeit crenenn |HauGonee Kpenkne, nioTuHE M BA3KLE 20
KpenKue IOpoxH KBEPUMTH ¥ Ga3anbTH. NCKIOuUMTEIBHNHE
10 Kpe:oCTH ApPYyIli€ nopouH
I |Ouens xpenxue no~ |QUEHD KLENKUE I'DBHATOBHE NOPOAH. i5
POAN KBapueswih nopgsp, O4€Hb Kpelkulii rpa-
HAT, KT.EMHUCTHI chauen. lexee Kpel-
Kne, YeM YKA3&HHHE BHWE, KBALLMTH,
Cambe Kpelxue EeCYaHiiKM ¥ U3BECTHAKH
Il |Kpenxue nopozu PpasuT (NAOTHHA) W TpaHWTOBHE mopo- f L0
IH. OY4eHD KpellKlie NeCUYaHWKW B W3BeCcT-
HAKKW KBapueBbe pYAHbE XniIH, Kpenkxuii
KOHIJIOMEpaT.04yelib KpENKNe XeJie3HhE
pyzu.
ia |To xe WEBCCTHHKH(ernKMGP.HequnKMﬁ TpandT. 7
Kpenkke necuaHuku.lpenkuit mpamop.
AoJioMkT. KoJjuenanu
1Y  |/loBonbHO Kpenkue |OCHKHOBEHHHI NECY3HUK; WENE3HHWE PYIAH | 6
Nopozs
1¥a |Zosoarno kpenkke |llecuanucThe CaaHlbH; CHaHLEBHE 5
NOpOAH necyasnkn
Y {llopoan cpezntei Kpenxuii IaunHMCTH ciaHeu.Hexpenkuit 4
Kpenoctn NEeCYaHUK 1 H3BECTHAK,MATKWH KOHIIOME-
par.
Ya |To xe ParnooCp&3nbpe cnallu (ueKpenkue). 3
[InoTHHI MepTenb
Yi |ZLoBOnbilO MATKNE Marxuii caanecn. OueMb MATKKh W3BECT- 2
noyox HAK, MeJl, K&MeHHas COJlIg,I‘]MIC- I‘.‘.cpa-
IHW TPYHT, uHTpalidT. OONKHOBEHHB
Nepredib, Paapymeunmn NnecyaHiK, cle-
MEHTU[OBaHHbE T&JALKA M XDHL, Kaue-
HNCTHH TpyHT
Yia |To xe ikeGennecrou 1rpynT. Paspyuwenuwi caaney,| 1,5
CIEXABLAACA TalLKa ¥ HEOCHb, KIelKuh
KuMEHHHM yroak.0TBEepACEWAA TaKLA
Y1 |Markue nopoa Timna(nnornan). Marxuh namennnil yroas 1,0
Kpenxuit Hanoc, INLHnCTBY T'pyunY
yliia {To xe Jerxaa necvanos likua, nece, rpasui | C,38
Yl | Semamcrae nopoas |Pacrurensuan scmiaa. Topg.lerkuid cyr-| 0,6
NMHOK, CHpOMl NMECOK
1X | Cunyuue nopozw llecok,ocLnu, wexnruil rpashiii, Hackmuas| U,5
3eMJA, LOOHTHK yIoap
X {llneibByune nopoan [lILBYHE, COJIOTUCTHH TPYHT, padmkleliw| 4,3

Huit nece
TH

M JpYyLiE€ PUBKMUKEHHME TLyH-



raes

XnacergrRan®a DOPOX MO TPYXHOCTH OKCRABALAM B CPABREHME DRAZ KPenoCTH

llpunoxexne 3

XapaxrTapuorNxa CpezmEma | COOTBOTOTBYIEAR KATETODHA KPEOOCTE
NOPOX 1O YCXOBHAM Oopoga 3236350 nopox no
" HOPMEN KEACOMJHKALAR HpOy
BroRaBana M/¥" | 'm paonen- | u,u,[ipo K ghass
KaM Ha KaTe-— K BUA~ \L’Sg
OypOs8pNB-{ TOPMR | BET Kpe-
Bn6 paCDTH Kpe- n0CTR (
CopasspuB- NOCTH
npowa
1955 r
S 2 B 8 p) 6 7
I rpymme
MArKN® B OXOTHHE geoox %,g
OOpOXN, AONYCRAD- yoecox
TE6 BXOXBRALND PacTTeabANR rpyHT 1,2 I IX 0,8-U,5 I
BONOCp6X0TBORRAD Topo 0,6
X8 neaxka 088 Oy~ | Jerxad ZBOCOBHAMNE CyIAMEHOK 1,5
pOBsPHBHNX Pado? BxaxEN® pHXZXHE RECC 1,6
lecor, rpaBER 1,7 i} IX 0,8-0,5 u
[la0TBN DPacTRTONBENR TDPYRT 1,4
Topd I
AWNDHEA MATKAR K Xerxad TrARKE 1,8
Taxenufl CyrZmeOK 1,75
! 8BMR RPYOEHH 1,75
00, CM8ZAHHNA C TPaBHENM NAR
rAABROR 1.8 I o V45,8 u
PacrurenrHan 3emag uam ropd 1,8
CyrauBOR, CMENBEHNR C GeOHEM
H2K C IBABEOH M CTPOMTEIBENM
MYCOpOXM 1,9
1 rpynna
fogycxaabrune nopo- | TREexas A0MOBAA TRREA 1,95
AN, rpedgnune npa- | MOpOHEAR TAREE O BaXyHaMu 2,V 17 ¥la u,8-I,u o
MeEOGHAA Oyposspus- | CXaRUEBAR TAdHE 2,0 '
XNX PBOOT Xad 00- | Kpyneana reamke 1,95
ROTREENA BXCKABALRE




HIpVIOIEEEYE NPUAOCESHKS I

2

(VH

W rpynna
CranpHHE NOPOAH,
9KCKaBallfg KOTOPHX
BOoMUEHA TOIbLKD
nocne OypuBsPHBHHA
paoor

NlnoTHESt OTBEDASBEIUN AECC B OTEOD-
ZeBmU{l CONOHuAK

CleMeHTHPOBAHHHA CTPOUTEABHHY MY
cop

MeTanmypruueCcKue HOBHBE TPABHAECCH
ONaKK

Meprenp MATKAR M UNOKH

Iipecsa

bypuit yrom

MAPKME KGMEEHHR YrOXB

Tpenen # MAUKMe MENOBHE NOPOAN
TBepnan xapGOHHad I'7N#HA .
KorrznouepaT cRa00CneMeHTHPOBABHHM
Cnauny pasHHNE HEKPEnKus

Pune

Tyd m neMsa, OuUKy spsuxas
W3BeCTHAK MATKAR, IUDPUCTHR,CHNB—
HOTPEMUHOBATHA X paKyUeuHUK

Mes NAOTHHH

AHTDauuT, KpEenxu#t OypHE yroas
(CnaHlH CpeAReRl KpenocTsn

Meprenr cpelHeu KpenocTa

KoHraoMepaT ¢ TanpKOR, HECUYAHHK,
TIAENCTHA, KOAOMUTH, M3BECTHAKU
Cnadell TVIMHMCTHIt KpeNK4A
Meprexs Xpenxu@

TpaluT aApecBaAHRNi

WaBecTHAKA MepreuuCcTHe
[lecyaHnKy TAUHACTHS

ChaBun CIWAAHHE X NECYAHHS
AnrMapur, ZonoMuT
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[pononzcEMe HPANOXSHASA 3

hGo

I 2 8 4 5 6 7

I rpynna

CKranpHHE IIOPOJH, W3BeCTHAK NAOTHHIL 2,5

9KCKaBaOuA KOTOPHX| KoHrzosepar ¢ raibko# #3 oca-

BO3MOXHA TOABKO ZOYEHX DOPOZ H& KPEMHHCTOM

noclie GYPOB3DHBHHX| LEMBHTE

pagoT llecuanmK

CuzepnT

CnaHUH TeCYaHE0—~M3BECTKOBHE

MarHesurT

LonoMuT

3BECTEAR KpeNKAR

Mpawuop

NlecyaEMK NAOTHH! Ha H3IBECTKO-

BOM IIEMEETe

Cnanen necuanuit, kpememit

gononur BOCEMAa Kpenxuit
OHIIOMEpAaT C ralbKoi#t E3BEPEGH-

HHX NOPOX Ba MBBECTKOBOM LEMEH-

] 2,8

Necuandx Kpenxu#f Ha KBapLEBOM

OeMeHTe 2,7

sBacTEAK BeCHMA Kpemkult 2,9

KosraouepaT ¢ ranskoit HsBepxen-—
HHX NOPOZ Ha KPOMHMCTOM meMeHTe{2,9

%gg&ggnqecxne B MeTaMopdEusCKHe XI-X¥I b-I 8-20 Ji-X

CHHIl - cTpouTenpHHE HODMH M IpPaBuZa Ha TODHONDPOXOZvYeckHe padorH (ToccrpommszaT, 1959 r.) yTBEpPXASHEH
0 nopydeHuo CoBaTa MMHHCTPOB CCgP Toccrpoeu CCCB hibii: 4 odnaarensnoro(npuuegexua ¢ 1 moma I9 9yr. pra
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lpunoxenne 4

lloxasaTegu CONPOTUBJIEHHUS DO3AHHD

MNopoxw

YrensHoe CONPOTHB=~
NeHue pe3anun,

KT /CM

lleck¥ ¢ mpMMECHD I'paBMa ¥ rajspknm po 20%
No 06BEMY, CYNEGCEM, DACTHTENbHHE TPYHT
de3 xopneﬁ, nécc eCTecTBEHHO) BIAXHOCTH,
Topd Oe3 KopHel

Jlergue nECCOBALHHE CYrNMHRY, BAAXHHE DHX-
JMHR n€cc, MeNRuHt CONOHYAK, IpaBuil Menkuit
n cpexﬂuﬁ pasMepoM xo 20 MM, MIOTHHI pac-
TUTENBHHI rﬁynz C KOpHAMA TDAB, TOPD M
pacTUTeNbHH{l T'PYHT C KODHAMK KYCTapHMKA,
MeCOX ¥ CTPOMTENBHHA TDYHT, CMEMAHHHY# C
medHeM MMM ranpRoff M memoi, HaCHMHOR cae-
xaBmuMiica TPYHT C NDPUMECHD MEOHA HMiau rajb-
KM ¥ 1p.

xugaaa yncTas TAMHA, TAKENHG CYTAUHKM, rga
Brit, medens pasmepoM I5-40 mm, cyxo
M eCTECTBEHHOR BAAXHOCTH JECC, CMelaHHHI

C rajpKolt uaM rpaBueM, pacTUTENLHAR 36MIA
Win TOpJ C KODHAMM JEPEBbEB, CYTJMHKM,CME=
DAHHNE C ralpkolf, meCHeM MJM CTPOUTEeNbHHM
MycOpOM

Taxesas joMoBad TJWHA, XWDHAA TAMHA U THA-
XeJHe CYINMHKK C NpUMECHD meOHA, Taabku,

CTPONTENBROr0 Mycopa ¥ GYJINXHMKA B KOJU~
yecTse po I0% no o0bemy, crannesas ramsa,
Meprenb, OTBEDIEBNMY JECC, MAR CONOHYAK

meGens pasmepoM 10 150 MM, rpemen ciaduli,
MenoBHE MOPOXH, CLEeMEeHTHDOBAHHHYU Mycop H

np.

|

0,3-0,6

0,6~I,0

I,2-1,8

2,0-3,0
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Knaccmiuxauua NOPOE 1o yrempHol padore GypeHma yrapo-KaHATHH-

Mlpuroxenwue

MN CTaHKaMu

5

YxenapHas
Kaﬁgggﬁ"“ Topoxw padoTa
Kr/cu3
I - puxsume | PacTnTeapHuE TPYHT,CYTNMHKN,NETKAE TIN-
HH, FONHOCTHED EAONVHU3MPOBAHHHE MIBEpP-
XeHHHE M MeTaMoDUueCKne HOPOXH 5
I - Marxue | [InoTHHEe rAMHH, HeKpenxkwe TAMHUCTHE ¥ TeC-
YGHNCTHE CHAHLR, HEKpemnKuy Menx, Meprens,
CUNBHO KAONMHNIUDOBAHHHE N BHBETPEHHHE W3-
aegxennue ¥ MeTaMopduiecKue NOpOLH, KaMeH-
HHY ¥ Oypuit yroxs 7
I - Enxe TIROTHHE TAMHUCTHE CHAHIH, MeCYaHUKM HA TJIH-
cpenHelt HUCTOM leMeHTe, Menx, Meprens, MATKNMe n3Be-
KpemnocT CTHAKM, CperHe-KaoNMHNSUpOBAlHLE ! BHBET-
PEHHHE ¥ MCTAMODPUUYECKME IODOEH, TINHUCTHE
XenesHue pyny I0
IY ~ cpexn- | llecyanvEr Ha M3BECTX0OBOM IEMOATe, Kpemkai
Hell xpe- Mepress, paspymeHEHE M3BECTHAKM M XOXOMA-
NoC T TH C TauHo#l, 3MeeBMKM, cialOBHBETDEHHNE
M3BEPKEHHNE W uerauopénqecxue NopexH H
ZeNe3HHEe PYIH I4
Y - Bume llecyanmky #a EBApHeBOM LNEMEHTE, M3BECTH-
cpexnen EM ¥ JOJNOMUTH, M3BEpXEHHHE W MeTaMopiu-
KpenocT# YyecKue NOPOIH CPenHel KpenoctTu, NAOTHHE
EENeSHHe DYIH, HeKpenxue KBApUATH 20
I - xo- Kpenkue #3BCCTHAKH, NONOMATH, MATHE3UTH
BOJNBHO U MpPAMOpPH, NOBONRHO KperKue U3BepEeHHNE
Kpenkue ¥ MEeTAMOD(QHMUECKMO MODOLH, KBADHHTH Cpex-
Helt MomHOCTH 27
YII - Epen- | OyeHs KpemnKxme OKpeMHEHHHE M3BECTHAKA H
EKne XONOMATH, EDENKMe W3BEDPXEHHHE M OKDEeMHEH~
HHE K3BEpXeHHHEe M MeTaMoD(HYEeCKHe MOpOXH,
XOBOXBHO XpenKkme KBApIUTH 35
YIl - ouens | OueHs Kpenkue U3BEpXEHHHe NOPOXH, Kpelkue
Epenkne KBApOUTH 50
IX -~ mcrap+ MCKADUMTENBHO KpENKRe WSBECPXEHHH® NODOXH,
YHTENBHO OYeHb EpemRMe KBapLuTH 70
Kpenkue
Y - gpen- | Kpenuaimue u3BepXenrue mopozl M Keapnuru {100
qaimue

256




lipunoxeaMe 6

lixana aspasEBEOOTHE TOPHMX NOPOX
(no J.#.Bapony u A.B.Kysreuosy)

Knacc
adpa-
3UBHO{
cTH

L Klacca

HaumeBoBaRue

lloxa
3aTely
aopa-
3UBHO
CTH,M]]

XapaKTepHHO® NOPOAH

1

1y

i
Jli

Becrua manoaopa-
SUBHHE HOPOXH

ManoaopasuBHENE
NOPORH

llopoan nuxe
cpeprelt aopaaks-
HOCTH

CpenEeaGpasuBHLe
nOPOZH

[Topony Bume Cpen-
Helt a0pa3uBHOCTH

Nlopozy noBHmEeHHOA
a0Dpa3uBHOCTH

BHCOK080pa3UBEHE
nopoax

adpa3uBHHE

o 5

5-10

10~-18

18-30

30-45

45-65

65-90

B Bucmelf creneru| Oozee
”‘|9o

UsBocTHAKY, MpAMODH, MATPKUE CYNBQUAN
6e3 KBapua (ranesur, chaiepuT, IMppoO-
THH), anarTar, KaMeHHaA COJNb.

Cyanbunnue pyzmu, Gapuro-cynsdunrxe
PYZH; apréuiaTH, MAUK4e CHAHIH: yIadc-
THe, TMAUHACTHO, XLOPHTOBHE,XIODUTO-3C=
OUREHE

JmecOAnATH, POPOBEKHM (PYAHHO U HEDyA-
ENE), KBapUeBO-CyNbQuAHNE DYAH, MaTMa-~
THYOCKHAE TOHKOSEDHUCTHE NOPUZn, Necua-
HAKA KBADOOBHE H 8PKOsOBHE TOHKO3€PHUC—
THO, DYXN XoNe3KHe, R3IBOCTHAKH OKDOMEEH-
HHE .

llecyaHKKM KBAPLUEBHOE U aPKO30BHE, MONKO-
36pHHCTHE ZARMAaba3H, OXABIOHWI GasamsT,
KPYRHO3GDEXCTHI OHPUT, apceHONApM?T,
XUIBRHI KBapl, KsapoeBOCYIbQUAHHE PYIN,
MEAKO3APHMCTHE MarMaTHUYeCKHe MOPOJAH,
OKBAPIOBAHHHO M3BECTHAKH, IXacHSDPOMH.

[lecuaHyxu kBaplieBHEe M &PKO30OBHO, CPEZHO-
N KPYHNO3EPHUCTHE , NNATHOTPABKTH, HedeIu—
HOBHE CHUEHHTH, MOIKO36DHUCTHE TI'DAHUTH,
MOJKO3EPHUCTHE HUOPUTH, NODPUPATH, rpeil-
36HH, IauMnpodupH, racépo, THERCH, CKAPHH
(PyRHHE M EODYZAHHG)

llopozu uarMarnueckue, CpPefiHo~ ¥ KPYRHO-
36DHEMCTHG TDEHATH, AHOPHTH, PPAHOZMOPHUTH,
nopdupuTd, HedeNMHOBHE CHOHATH, CHORMTH,
KopaTOPUPH, NMUPOKCEHWTH, MORUOHMTH, ampu-
Gongru, CraHOH KBApLEBHE ¥ OKBaplOBaHHWE,
rHeficu

NopdupuTh, AROPUTH, PPEHATH, PPEHKTOUI-
BHE HeQeNHHOBHE CHOHUTH

Kopyuaocozepxamue OOPORH
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ilpunoxenne 7

xena TopHuY NOpoZ CoOw3B3IPHBLpOME

Fare- Karero~
TOopUs Haszsaune nopozs pLst HazBanue nopozH
nopoa NOpoAH
I llecok LY XupHas ranra M TAKEHH Cyr-
Cynecs JMHOK C NpuMech melus,
PacrurespHan 3emad TallbKY CTpOLTENBHOTQ HYCOpPa
. Topg =~ u KauHell Becom Zo 25 KT ¢
11 JleTKuil IECCOBUAHbIA cozpepxarueM Komien 40 10%
CYTJHOK o no o0peMy
Bniaxumif, pexmuii nécc, MopeHan IzxHa ¢ BaayHaum
NFPKMA COJIOHYAK U COJIOHEL secom o 5C Kr npu cozep-
TpaBuii Menuuit u cpentuit *aHuM BaayHoB Zo 10% mo
SAO 15 um) y 00BENY
[noTuHi pacTuTenbHB ClaxleBas IanHa
TPYHT C KOPHAMI - TpaBh Kgyuﬂaﬁ TallbKa pasmepoM A0
Topg C KODHAMM JAWaMeTpoM S0 mM, YucTas MM C NpU—
Jo 30 M MECHI0 KaMHeM bcecom Xo 10 xv
llecox, pacTurenpuuit rpyse,| ¥  |lnoTHni oTBEpAeBUMI nECC M
CLCWAHHMU & TaJBKOM, L€— OTEEPAEBUNI GONQHYAK
noil ¥ weCHEM . CueMeNT POBABUMICHA CTpOMTE=
Hacunnoil caciasBuniics JBHER MyCOD
IPYHT C NUKMECRHI0 LieOHA Llieprent MsAIKMM ¥ onoxu
Ll TaibLu llpecsa
Cynecr c npunechw LeCHs, liOpeHa ¢ BANYHAMU BECOM 0
P3JLKN ¥ CTPOLTEJNBHOIO 0" ¥r npu cojgenxaBum bady-
i xycopa HoB He CJozee 30% mo oGpeny
Li hupHas MACKaA Iiauda, B Eypuii yroms
TOM UKCJE OPCKEsl M MO~ MArKul KeMeHHHH yroas
eHHas Tpenen u MAKUE MENOBHE
SEEJHA CYIIMHOK NOpOAK
Ppasnit kpyliHuM,ranbKa u TBepAas KuapOOHHAA IANHA
eGEHs parMEnoM OT 15 KournoxepaTr CraGOCUEMEHTH~
240 40 mu . OBGHHH
Cyxoir aécc u snécc ec~ JaHUH pa3HHE, HEKPENKue
TECTB, BIAKHOCTH, CME— Tunc
WaHHHM ¢ TpaBkeM uau ¥I Tyd u nemsa
rasipioi VizBecTHAK MATKUM MOpUCTHi,
PacrurenrvHag 3emis AN CRIBHO TPEUMHOBATHU B pa-
TOp{ C KOplUsHME AMaMEeT- KYyUeUHUK
ou colee 30 MM Men naorHsil
YTAKHOK CheilaHHhA CO AuTpauut
LeOReN WK TulbKOR M Crakud cpezHet xpenoctTy
CTPOKTENDHbM MyCOPOM Meprenr cpefgHel KpenocTy
1y Triesnaf JoMoBas TIMHA, JII  |KoHrzosmepaTr ¢ IaiabkOi M3
B T0Om ulicl€ TBepAad 0CaZoYUNX NOpOL Ha H3BECT—
Dpcxafg U MATKEA KapOo#- KOBOM LEMEHTE
Has llecyanux TakHLCTHIE, BHBETPEH-
Hbid, CHJBHO TPELWHOBATHI
Cnanen, raLHECTHH Kpenkui
Meprenp xpenxuii




KaTte-
ropus
rnopogp!

yl

X1

Al

Ha3BaHve nopoapl

[paHUT [pecBsiHbii .
3BECTHAK MepresMcTbiv
lecyaHVK T/IMHACTLIA

CnaHupl crniogaHsie 1 necyaHbie
AHrVgpUT .

[paHUTLI, IHEWCHl, CUEHUTHI
MAFKYE, CWIbHO BbiBETPEHHbIE
3MEeEBVK OTE/IbKOBaHHbIM
I3BECTHAK MIOTHbIA
KOHrnomepar C rasibkou u3
0CaflovHbIX MopoA, Ha Kpem-
—HUCTObl LEMeHTe
lNecyaHuK

Cnoeput
CnaHLpl necyaHo-U3bLECTKOBbIE
Marxesut

O/IOMUT .

3BECTHAK Kpenkuin

Mpamop .

MMecyaHNK MIOTHLIA HA WHBECT
HOBOM LiEMEHTE .
CnaHel, necyaHbii Kpenkum
[paHUT KPYMNHO3EPHUCTHIV
O/IOMUT BECbMa KpenKum
MeeBUK .
KoHrnomepar C rasibkon u3
N3BEPXEHHLIX MOPOL Ha W3-
BECTKOBOM LieMeHTe
MecyaHVK Kpc.ll:M Ha KBap-
LeBOM LieMeHTe
CreHUT KpyTno3epHnen 5p
AHOE3NT U 6a3abT CO Cre-

» BbIBETPMBAHNA

Helc .
I-_3BECTHAK BecbMa Kpenkum
KoHrnomepatr c rasibkon u3

N3BEPXEHHBIX MOPOJ, HA Kpem-

VKCTOM LEMEHTE
Tpaxut

pofonkeHne nNpunoxeHus 7

KaTte-
ropus
MoBOAp!

Ha3saHne nopospl

XU Tpagut ClegHe3sepHNCTbin
HelC Kpenkun

vabas

opHUpUT .
TpaxvT Kpenkum .
CMEeHNT CpeaHE3EePHLICTLIN
[PaHUT MENKO3EPHNCTLIN
BECbMa  KPEernKumn

[ paHKTO-THenc
ﬁMODMT

B

I3BECTHAK BbiCMEn KpernocTu
Mopmp Kpe Exuia
AHpe3uT, 6asanibT, POroBYK
Kpenkve .
vaba3, mp]::T Bbicmen
FpGHOCTM

abbpo M KBapuUT Kpernkue
ba3anbT nab] afo; \n OBKI. ”
O/IVBIKOBbI

[abgpo-anabas, KbapuHT I.
1o ; 5PN T UCKNMYAT Cb 1D
Kpenkuve

:ci



lipunoxerue 7a

Yrenwunit pacxox BB xng ammonnra ¥ 9 (mo gaHEuM CoD3B3PHBIpOMA)

Kareropus| 3aucHKe YXemBHQIO
Dopoxa Kpenoc T# pacxoxa, Kr/l

Io °ﬁ"P? XIA SApA- | X sapi-

Io5s'r.” | KRB | Aon,
Tlecox I - 1,8-2,0
llecox mnoTHHM MAN BRAXHHH - - I,41,5
CyraveoR TaAXennit i 0, 4-0, 45 1,2-1,35
I'nvra Epenxas Iy 0,4-0,5 1,2-1,5
lécc Iy-y 0,35-0, 45 I,I1-1,5
Men y 0,3-0,35 0,9-1,I
Twnc, omoka, Meprens y-yI 0, 40,5 -
ggggarpemnnosarue, TAXenan Vi 0,5-0,6 I,51,8
H3recTHAR~-DAKYHEYRNR yI-va 0,6-0,7 1,8-2,I
KoHraoumepar u Gpekunmy Ha
W3BECTKOBOM LEMEHTe YI-YI 0, 45-0,55 I,35-1,65
llecyannk HA rAMHACTOM LeMeHTE,
ClaHen TAMHMCTHE, Meprenn YII-Yll 0, 45-0,55 I,35-1,65
llecyaRnKk HA M3BECTROBOM LEMEH-
T€, XOJOMMT, MArHe3uT ym-IX 0,5-0,65 1,5-I,95
J3BeCTHAK, NECURHHK Yil-X11 0,5-0,8 I,5-2,4
I'panur IX-Xy 0,6-0,85 1,8-2,22
BasansT, AHXE3HT M-xay 0,7-0,9 2,1-2,7
Ksapuur Iy-Xy 0,8-0,85 2,4-2,55

DNpruevanmuasa: I.B ciyvae cOBMECTHOTO B3PHBAHHA NOPOX
pasyMyHoit KPemoCTH 3HAYeHMe YREeNBHOTO pacxoia BB ompexensercs Kag
CcpefHeB3BemeHH0e 10 00BeMy.

2. llpn mCNIONB30BAHMM DA3AMYENX COPTOB BB caexyeT MONB30BATHCA Nepe-
BOXHHMH KOO({uNHERTaMM: amuomutr F 6 - 0,85; ammuonutr ¥ I0 - I;
BONOYCTORUMBEY AMMOHMT B-3 - 0,9; amumaunas cemxutpa - I,45.
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Npunoxerue 8

KoadunukeHT paspuXJIEHMA NOpoX Kp (mo EHuP 1960 r.)

[lepsonayans~| OcTaToutoe
HOE yhenuye~-}paspHXIeHue
lopoxawu iue o0nBecMa, nopozs,
o ?
i ”
YucTHE NECKM u CYNECKN 8-17 1-2,5
Jlécc, CyTaIuEKM M COJCHIUMH 14~28 1,5-5
PacTuTenpEnil cA0H Ge3 KOpHEH 20-30 3-4
lvpHas rivHa, TAMEIHA CYLAMHOK 24-30 4-7
Tanska, uweleHb, I'paBuit, JONOBaf IaMiua 26-32 6-9
Mepreyb ¥ ONMOXM 33-37 1i-15
PasGopHan ckana 30-45 10~-20
CKaZbHHE LA3PHXJIECHHHE I'pDYHTH 45-50 20-30

Koad@uureHT paspHXJEHHA IOLHHX MOpPOA NPk OKCKABaTODHHX PuOOTAX

Topusie nopoaH

MArkwe
llnorHue
Taxenue
Yroas

06 peMHbIA Koa(@uunenT pasprXAeHus

BEC NOpPOAH

B HeJuxe, B KOBLe| B Ba-| I OTHAaNE

3 axckaparod rose | (Lacuns)

I"/M L.ﬂ

Ly5-1,7 L4 1415 4
1,8 1,5 1,6 1415

1,9-2,8 1,9 1445 LS
1,45 1,5 Lyh -

P
A



[punoxenne 9

KnaccugnKalua Nopod, pa3palarThBa€MbX TiALOMOHATOLHKM CIOCOGOM

Kareropus

fopoan nopo

llpegbapLTENBIO [u3PHXNCHEEE, HE CNEXaB- L
LHECH

lleckn KEAKO3E€PHUCTHE il
{leckn nrsieBaTHE
Cyunecku Jerkue
Jlécc puxinid
Top§ pudanoxubumiics
{lecK CpeqHEe3epHUCTHE ¥ pPE3HO3ECPHICTHE i
Cynecru Taxesibe
CyLJIiHKY JIETENE
Jiecc nnoriui
{leCky KpynsolepHucrue 1y
Cynecku THHEIHE
Cyramiku cpejHue ¥ TfXelne
I'nuua rowasd (UecuaHas)
llecyano-rpasenncrhe y
I'avwHa noayxupHas
llecyano-rpasuiinbe i

Pauna noxnyxupian
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[Ipunoxenue 10

AKT K
0TG0pa MIACTOBO~AN(YET.CHLMANBHOA NPOOH //I/

3.,HaMMEHOBAEMG MAACTA « o « o o o « ¢ o « o o o o o o o o o o
4, TIOZEHHE MIBCTA o o o o = o s o o o o o o o s o o o o o « o

5. MomsoCTh naacra B M.u 3uabHOCTH AC mo ypabBHEeHHHM NMpPOGaM:
8) MOWHOCTD OOLAfA=. « « « « « « « ACL o v o L v v v v v v
0) MOWHOCTL DKCNAYATALMOHHON YUCTH~. o . .+ o A, ... ..
B) LOWHOCTH YTONBHUX MAYek=. « . . « « « « AL . . . . ..

6. CTPYKTYPE TABCTAS « « + + o o o o o o o o o o o s o o o o »

el Mou- , ¢
he e ﬂggTh Hauuenosaine nauek u Vz. 3223 gggﬁ?ﬁé §§°2§§Hﬁe
n/n|haser MX X3pAKTEpUCTHKA sec| u° | YRR RO AT

L 2 3 4 5 6 7

7. OCOGHE MHEHHSA: « o o o ¢ o « o o s o o s s o o s o o o o o o

TnasHui MHXEHeD Kapbepa Havanbnux OTK
KouTponep 3ab.xuMnacopaTopueit
T'eoazor Macrep OTK



Npunoxenne IQ
AKT

0T60pa nJIacTOBO~NPOMHLJIEHHON NPOCH /II/

L. HOMMEHOBAHNE KADBEDPB o o « o o o o o s o o o o o s o o o

2. XupaKTepuCTUKE 3800015 KLOBAA = o o o o o o o o o o « o o »
e e s s e e e s o e s s TIOUBE = 4 4 e s e e s s e e e e s s e

e e e e s s s s o o IIDATOK BOZH = o o o o o s o « = s o o o o s

3, CHOCOO BHEMKM IJNACTE o s- o o o o o o o o o s o s o v v o o

5. CHOCOG 3QUNCTKU NIUUCTR o « o o o o o o o o o s o ¢ s o o o

6. Homepa nayex, BOLEZWAX B MNPOMHWISHHYD NPOGY o o o o o o &

@ & e & s ® s & & s & e 8 s+ & e s & & 6 & 8 e e o e o & s s = @

S & o 8 e 4 8 8 e e & e e e s e e ® & e s e e s s e & * s & o+ o

7. PE3YJALTUTH BHAIUBE « o s o o « o o o o o o o o o o o o o o

Braraw p % |3ozma Ac % | CenaSc (6%) | leryumeVr | Kaxopuiinocrs

B OCOOHE MHEHHF « o o o o o s o o o o o o o o s o o o o o o o

TnaBHH MHEEHED KupbEpa
Havanenuk OTK
Kourponep
3aB.XxuMnaGopaTonKei
Teonor

Macrep OTI
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Mpunoxenne 11

Ydeavrvie pacxodw wepes mpaneyeudasbuoid  xesamonsenntid 6000CAU8 8 3asuUC-
mocrnu om uancpa H (ka 1 m Gaunnt peGpa eodocauda)

Thicsukuie ponn Metpa
H, »
0,000 0,002 0,004 0.006 0,008

0,05 0,0208 0,0221 0,0233 0,0247 0,0260
0,06 0,0273 0,0287 0,0302 0,0316 0,0330
0,07 0,0344 0,0360 0,0375 0,0391 0,0105
0,08 0,042! 0,0438 0,0454 0,0470 0,0486
0,08 0,0502 0,0520 0,0637 0,0554 0,057
0,10 0,0588 0,0605 0,0624 0,064 0,0659
C, 1l 0,0676 0,0696 0,0715 0,0735 0,0754
6,12 0,0773 0,0793 0,0811 (},0831 0.,0854
0,i3 0,0874 0,0894 0,0915 0,¢935 0,0955
0,14 0,0975 0,0996 0,1017 0,1038 0, 1059
0,15 0,1080 0,1102 0,1124 0, 1146 0,1168
0,16 0,1190 0,1213 0,1236 0,1259 0,1282
0,17 0,1305 0,1328 0,1351 0,1374 0,1397
0,18 0,1420 0,1144 0, 1468 0, 1492 0,i516
0,19 0,1541 0, 1566 0,159! 0,1616 0,161
0,20 0, 1666 0,1691 0,1716 0,1741 0,1766
0,21 0,1791 0,1817 0,183 0, 1869 0,1895
0,22 0,192] 0,1947 0,1973 0,1999 0,2026
0,23 0,2052 0,2079 0,2106 0,2133 0,216)
0,24 0,2187 0,224 0,2241 0,2269 0,2297
0,25 0,2325 0,2353 0, 2381 0,2409 0,2437
0,26 0,2465 0,2491 0,2523 0,2562 0,258!
0,27 0,2610 0,2639 0,2668 0,2697 0,2726
0,28 0,2756 0,2786 0.2816 0,2846 0, 2876
0,29 0,2906 0,2936 (,2966 04,2997 0,3027
0,30 0, 3057 0,3088 0,3119 0,3150 0,3181
0,31 0,3212 0,3243 0,3274 0,3305 0,3336
0,32 0,3368 0,3100 0,3432 0,3464 0,3496
0,33 0,3528 0,3560 0,3592 0,3624 0,3626
0,34 0,3688 0,3721 0,3754 0,3787 0,3820
0,35 0,3853 0,3886 0,3919 0,3952 0,3985
0,36 0,4019 0,4053 0,4087 0,4121 0,4155
0,37 0,4189 0,4223 0,4257 0,4291 0,4325
0,38 0,4359 0,4393 0,4427 0,4461 0,1495
0,39 0,4530 0,4565 0,4600 0,4635 0,1670




IMpunoxenne lla

Pacxodw uepes npsamoyeorormil sodocaus, afcex

IupuHa sojotAKBa, M
BricOTh HA-
et el PP 30 40 ‘ 50 | 60 | 70 80 l 90 | 100
{ 0,4] 0,62| 0,84 i,OGI 1,28 1,50 1,72 1,94 2,16
2 1,1 1,69 2,28 2,87 3,46 4,05 1,64 5,23 5,82
3 1,9 2,9 4,02 5,08/ 6,14y 7,201 8,26 9,32 10,38
4 29| 4,49 6,08 7,67} 9,26/ 10,85 12,44 14,03 15,62
5 511 6,201 8,48 10,67] 12,86; 15,05 17,24 19,43 21,62
6 5,3| 8,14| 10,98| 13,82 16,66 19,50, 22,34 25,18 28,02
7 6,6 | 10,17 13,74] 17,31] 20,88 24,45 28,02 31,59 35,16
8 8,1 (12,45] 16,80 21,15 25,50, 29,85 34,20 38,55 42,90
9 9,6 | 14,79 19,98] 25,171 30,36 35,565] 40,74 45,93 51,12
10 11,2 117,281 23,36| 29,44 35,52| 41,60] 47,68/ 53,76 59,84
11 12,8 119,81 | 26,821 35,05| 40,84| 47,85 54,86 61,87 68,88
12 14,6 | 22,59 30,58| 38,57| 46,56] 54,65 62,54 70,53 78,52
13 16,4 [ 25,41 | 34,42| 43,43| 52,44 61,45 70,46 79,47 88,48
14 18,3 28,37 38,44] 48,51 58,58| 68,65 78,72} 88,79 98,86
15 20,3 131,44 42,58| 53,72 64,86 76,00; 87,14} 98,28 109,42
16 22,3 [ 34,58 46,86| 59,14 71,42 83,70] 95,98/ 108,26 120,54
17 24,5 [37,91| 51,32| 64,73 78,14 91,55 104,96 118,37 131,78
i8 26,6 | 41,21 | 55,82| 70,43 85,04| 99,65{ 114,26 128,87 143,48
19 28,8 | 44,65| 60,50 76,35 92,20 108,05( 123,90 139,75 155,60
20 30,9 (48,01 | 65,12 82,23} 99,34| 116,44} 133,55 150,66 167,77
21 33,2 (51,37 | 69,94] 88,31| 106,88{ 125,05{ 143,42 161,79 180,16
22 35,6 | 55,25| 74,90] 94,55| 114,20] 133,85] 153,50 173,15 192,80
23 37,0 |58,76| 77,72[100,68| 121,64| 142,60 163,56 184,32 | 205,48
24 40,1 152,39 84,68!106,97| 129,26| 151,55} 173,84] 196,13 218,42
25 42,4 166,10 89,80(113,50! 137,20| 160,90; 194,60 208,30 | 232,00
26 44,7 69,79 | 94,88/119,97| 145,06{ 170, 15| 195,24| 220,33 245,42
27 47,2 | 73,67|100,14/126,61| 153,08} 179,55] 206,02| 232,49 258,96
28 49,6 | 77,49(105,38{133,27( 161, 16| 189,05( 216,94| 244,83 | 272,72
29 52,2 181,53(110,86|140,19] 169,52| 198,85 228,28, 257,51 286,84
30 54,6 | 85,461116,32|147,18| 178,04} 208,90 239,76 270,62 | 301,48




Hpodoawm enue
o

vnomerun {la

H, x 0,000 0,005 “ H. x 0, 00U | 0,605
0,40 0,470 0,479 0,75 1,208 1,220
0,41 0,488 0,497 0,76 1,232 244
0,42 0,506 0,515 0,77 1,256 1,268
0,43 0,524 0,533 0,78 1,280 1,292
0,44 0,542 0,551 0,79 1,304 1,316
0,45 0,560 0,569 0,80 1,329 1,342
0,46 0,578 0,587 0,81 1,355 1,368
0,47 0,597 0,607 0,82 1,381 1,394
0,48 0,617 0,627 0,83 1,407 1,120
0,49 0,637 0,647 0,84 1,433 1,146
0,50 0,657 0,667 0,85 1,459 1,472
0,51 0,677 0,687 0,86 1,485 1,498
0,52 0,697 0,707 0,87 1,511 1,524
0,53 0,717 0,727 0,88 1,537 1,550
0,54 0,737 0,747 0,89 1,563 1,576
0,55 0,757 0,767 0,90 1,589 1,602
0,56 0,777 0,788 0.91 1,615 1,628
0,57 0,799 0,810 0,92 1,641 1,654
0,58 0,821 0,832 0.93 1,667 1,680
0,59 0,843 0,854 0,94 1,693 1,796
0,60 0,865 0,876 0,95 1,720 1,734
0,61 0,887 0,898 0,96 1,748 1,762
0,62 0,909 0,920 0,97 1,776 1,790
0,63 0,931 0,942 0,98 1,804 1,818
0,64 0,953 0,964 0,99 1,832 1,816
0,65 0,975 0,986 1,00 1,860 -

0,66 0,997 1,008 1,01 1,888 —

0,67 1,019 1,030 1,02 1,917 —

0,68 1,041 1,052 1,03 1,945 -

0,69 1,064 1,076 1,04 1,973 —

0,70 1,088 1,100 1,05 2,001 —

0,71 1,112 1,124 1,06 2,030 -

0,72 1,136 1,148 1,07 2,059 —

0,73 1,166 1,172 1,08 2,088 —

0,74 1,184 1,196 1,09 2,117 —
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Qoropenentrypa Opunoxenne 16

Ina ripuroTOBIEHMA PACTBOPOB (epeTcA KunfueHad BOZa C TeMnepa-
TYNOif NpliMepHO 50°. llocnezoBaTeAbHOCTH pacTBOpEHMsI COCTABHHX 4acTelt
AOMLVT COOTBETCTBOBATH MX DPACNONOXEHMD B pELEnTE.

llpoABKTeaD ZJf ONEHKK

Cocrras:

METON 2r
cynpduT HATOMA GeadopHni I00 r (Kpucranmy.200 r)
T'BAPOXHHOH 5r
0ypa KpucrajunuecKas 2r
BOo74a o ILax

Bpeust npoABueHuA B MMHYTAX, B 3&BUCHMOCTM OT TEMNEDPATYpPH
pacTBopa, NpuBENEHC B TaCIMUE:

Texneparypa

nporsizenicn | 150 | 16° | 170 | 180 [ 190 | 20° [ 2.0 220 23° | 24°
Breus ) . )
NpOABICHAA 26 (24 |22 {20 |i9 |17 |i6 | I5 | I3 |12

B I auTpe nposBUTENR MOXHO ofpadorarh Zo 8-I0 JeHT NIEHKA.
NpossuTeasr gas gorodymar

Meroa-ruapoxuHoHOBHE mpossuTens Yuoucona.
CocrTas:

MeTon Ir
cynpdur HaTpus Oe3BOAHKY 26 r (KpucTeunEY.52 T)
TUAPOXMHOH 5r
coza OesBogHas 20 r (xpucTanmMN.54 r)
GpomucThit Kujmit Ir
BOXaA zo Iax

CpexHee BpeMa NpOABIEHMA HOPMANBHO 3KCIOHMPOBHHOTO OTMEYATKE
2-3 wunyrn mpu 18-20°C.

Saxpenurens Kuciui

Cocras:
Tuocynsdar HaTpus (Tunocynbdur) Kpucrainmdeckuit 250 r
MeTa0UCYAbIUT KaNus 30r
BFOZXAa ' 20 1 x

Bpeus 00paCOTKR B CBexeM pacTkope cocTaBader I5 wmuuyr. flo Mepe
KCNONL30BAHUA PACTBOPE €TI0 38KPERJNALNAA CROCOGHOCTH ClaleeT ¥ Bpe-
KA (MKCKDPOBAHMA COOTBETCTBEHHO YHEAMYMBACTCHs B OZHOM IMTpE PACTBO-
pa MOKHO OT@MKCUPOBATH 70 [5-~[6 M NAEHKH.

372



[IPOMBEJEHHAA KRACCHOLKAINA YIAEH OCHOEHWX YTOLBHMX BACCEIHOB M
PAI{OHOB COBETCKOTO CON3A N0 MAPKAM

lpunoxenne L7

YcioBHOE 0008
Hanuﬁggg:ue HAUCHUE - Ij 0k rAcM,s ATE1H % Mecropoxze-
- XapaKTEPUCTUKE
MapK# | TpyNIN Vi {g Ves, zxf Y, “':w A zﬁ Fereryuero Hne
O | (skn.)f % [(era)| °F [(skn.)| °F |(ska.)| OCTETHE
1 2 3 4 5 6 7 8 9 I0 1i 12 i3
Knaccndurauua yraeli Kysuneuxoro Oacceiina (I'OCT 8i62-59)
IuHEONNAMEe HHEMA hif Bonee 37 llopouxooGpas=
Hul, CHunmmli-
cfl, cnaGocnex
uvics
Taz0Bhit T 76 bonee 37 6 i6
TI7 Bonee 37 I7 25
TaszoBuit ®upEHit TX Bg%ee 37
Hu punit b4 1526 Loznee 33 26 u} Gonee
2826 |33 y meHee 26 1] Goxnee
Koxcoswii XupHRi | RE Kals 25 | 31 i4 25
256 Eoxnee
25 3L 6 i3
Koxcosuit X Hi3 Menee 25 i3 25
Ki0 17 25 I0 12
KoxcoBuit BroOpoOit £, 17 25 6 9




nLe

llpoxorzenne npunoxesus 17

I 213 | 4] 5 |6l 718 9 |r1oliI I2 I3
T
Oromennutt| OC| I | Meree I7
crnexaomuit
ca
Candocne-
rammuica | CC| ICC| Bonee 37 MopomkooGpas-
25 HH}t, CAMIIAH-
2CC 17 25 c4,Caa00CeK~
unkcsa
Tommit T Menee I7 Hogomxoodpaa-
HHY, CHRIUNH-
ca, cnadocnex~
mnfics
Knaccndmranus yraeit Kﬁparan;uncnoro dacceiua (I'OCT 8I50-59)
EApHRY X 24 x Gonee 25 u Gonee
¥ ORC 0BHYt
TUDHHN KX 33 m MeHee 19 24
Hoxcosuft | K 24 33 I2 I8
Hokrcorait
BTCpO# Ky 24 33 6 II
OromerHEN}
creranyy i
cs o Mepee 24 6 II
|
Bypu#t B3|B2 | 37 u Gonee Io 30 (Bxxn.)
!
Kraccrdmranma yraxeit IoxMOCKOBHOTO Oacéenﬂa (TOCT 7055-54)
U L O O N N Y |




Tlpoxonzenue npunoxenus 17

I 3] 4 6 12 l 13
Knafcn@uxaunﬂ yrne# Bocrouroit Cudupm (IFOCT 9477-60)
|
bypu#t b2 (40 m Gonee Xapamopckoe, Hasaposcroe, Mpma-
Bopoz¥acRoe ® YepROBCKO®
B3 |40 m Gonee| ApGarapcroe, Tapdarara#croe,
P%cnaoosepcﬁoe
JnuuHO~
TIaMeHER Y 37 u Gonee Hogomxoodpas— YepeMxoBCKOe, BragumMmpcroe,
HHEK, cnunmit- |[3aomrylickoe, YepHOTOopCKOE,
ca, crado- byKrayaymHc Koe
cnexmuiica
TazoBul I'é |35 n Gonee To xe
Knaccuprrarmsa asHero Bocrtoka (POCT 9478-60)
InvHEO-
TIaMeH~
HH} 37 n Gonee NopomrooGpas- |Cyvanckoe, JmmoBenkoe
HE}, CaUnmuit-
cA,Cnadoc neK-
unfca
lazosnit I'6 |35 ® Gonee Ypransckoe, Cyyanckoe

GLS




9Le

Hpoxonxesxe mpunoxenma 17

I 20 .3 4 5 9 10 1I I2 I3
Tapenit X|EB | 25n ggnee 12 CyvaHCKOE
XI3 | 25 gggee I3 n Gones Cyvanckoe
|
KoxcoBuit KZ 20| wemee 8x doneJ CyqarcKoe
BTOpOH 25
Tomw T 8] 20 Hogonxooﬁpaa- YeccypmiicRoe, Iloxropox-
HHY, CIRmM}t~| HemCEoe, CyyaHcKoe
¢4, caadocmext
mnkca
Bypuit B|B2 | 40 = Goxee Foxee| 40 Pajluxy¥ECKOE
B3 | 40 = Goxee (§§23g Aprenxosckoe, TaspHuaHCEO®

|

Ipr BuXOZe XeTYYEX BemecTs 35% M Cotee, ecnm Y Ooxee 25 MM, yroxs TaExe OTHOCHTCA K rpymime

XK 2I. [pm BEX0Xe XOTYUIHX BemecTB MeHee 9%, EO NMpM OOLOMEOM BHXQXe AeTYWMX BemecTs ( \Q%,)
Gonee 330 cM°/r, YroXs Takxe OTHOCHTCA K Mapke T.
Ipr Y MeHee 6 MM H CnexueMcA HeneTyyeM OCTATKE YINM, B 3aBECHMOCTH 0T BHXOXA NETYUMX BemecTs,
TakTe OTHOCATCA COOTBEICTBEEHO K Mapxam T, IX, K,,0C ® rpynnmam I'6, X6, KE6.



HoMenEnaTypa MMRDOKOMIOHEHTOB MCKONAEMHX
yrae# xnd TeXHOROTMUECKMX Hexeit

Ilpunoxerne I8

FOCT 94 460
Hangggggauue 063;’;,?“‘;9““ MREDOKOMIIOHEHR TH ?‘ggé:{?%‘égggf

BHTDHKAAT vt Konnunant Vi,
Tenmuur Vi,

CeMWBHTDHHUT Sv C eMMK QJIIMHNT Sv,
CeMnTeaMHKT Sv,
MuKCTHHUT Svg

$OIUHAT F CeMndo3MHUT Fy

MURDHHHT F,

$DIUHMT Fs

CRaepOTHHUT Fs

JleftmruanT L Cnopuuut Ly

Kyrwaur L,

Peanunt L,
AABTHEAT Al ANLTOROAJHERT Alg,
AnproremuuuT Al,

Munepanpuue M¢ TaunucTHit Me
npuMecH MaTepual [
CynprduIH xenesa M,
KapGonaTH M{s

Npouue ML,
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KOHZJLWK 10 BCUAOCTY YTOLBHBX NJIACTOB K 2ONBHOCTE YTREX, IIPHHN:AEMBE
SAIACCE ¥TUifi /il OCPOBHEX LACCERHOB I KECTCPOXEHik

1Pl 110ZCHETE

lippnoxcuue 19

linA GanaHCcoBHX

Ana 3u63aA8HCORMX

LonycTyMuk npezen

A ) 3alacoB 3anacos 3CJIBHOCTL BHYTDH=
Bacceitdn, liapra OcoCre ycaosusa NJI8CTOBHX MAuex
[83pa0CTKL Lk | HoKMEHB-| H&NOONE- | HaWMeHB- | HarGOMB~ |YyLAA, BRAKMAEMHX
LEeCTOLOKAEHNA yIas HallP&EKE, HA ke~ nasn was was naf B [10ZCYET GallaHco-
[OAL30BaKUA MOWHOCTR( 30ALHOCTD | MONHOCTE | 30JMBHOCTH| BKX 38[18C0B, €CIM
yrug naacra, 3gnﬁ, naacra, yrasa, CpeAHeNniacToRasn
¥ A . C 30JbHOCTH HE lipe-
v e u A%y % |sucar ronmuimu
1 2 3 4 5 6 i 8
lozoCcKOBHbI ¢
Necropoxzenns Tyinp-
CKOM O0NGCTH: B 43 40 1,0 50 45
JiHenpoBCKuit B 2,0 40 1,0 45 40
bacceiinh ¥ mec-
TOpOXAeHUs Ypajas
BosuaHCKOE,
Eorocnosckoe )] 1y5 55 0,7 55 45
Becenoscroe b 1,0 45 0,7 55 45




[lpononxenue npunoxesus I9

(&)
3
O

I 2 3 4 5 [3 7 8
YenaonHcKui B gpa NOZ3EMHOM cnocgge I,0 45 0,7 S0 45
¥ OTKDHTOM CIOCO

(Eopxnugxoe MECTODOX~ 2,0 35 1,0 55 45

ZeHue )
EFaccelHH 4 uMBCTO~
poxneHun Kaszaxckoi
CCP:
MafikyOeHCKU
(monguxynbcxoe) B L3 35 ' 45 45
SK1GacTY3CKOE cC I,5 45 1,5 50 45
SruHcalickoe, B 0,7 50
KanaTansckoe 2,0 30 40
Jlenrepckoe B 1,0 30 0,7 40 40
Kyy-YexuHcKoE Ky OCqy 1,5 45 0,7 50 45
Kyuuc-Kyzykcxoe B 2,0 40 1,0 45 45
Anaxynecroe B-I 0,9 25 0,6 50 35
MecropoxzeHnsa

Cpennedt Asmu:

AHTDEHCKO® B 2,0 35 i,0 40 40
Annanuxckoe b 2,0 35 0,7 50 -




08¢

flpononzesue npraoxeHus IS
1 2 3 4 5 6 7 8
Kana-KuuuHckoe B 1,5 30 0,6 50 -
Kyaneuxufl I'-0C
cc ' Nzyuue Ha xoxcopaHue 0,7 30 0,5 50 40
E(ner-
Ko06ora
T¥MHE ) 0,7 40 0,5 50 4Q
I-T SHepreTHueCcKue 1,0 30 0,6 40 40

Tyurycckuli:
Kokylckoe L,T 2,0 30 I,0 40 40

Karcxo-AunHckuits

lrarckoe B 2,0 25 1,0 40 35

pua~BopozuHckoe B 2,0 30 1,0 40 40

Hazaposckoe 2,0 25 1,0 40 40

Bepesosckoe B 1,0 30 0,6 50 40
MuHYCHHCKUA:

YepHOTOPCKOE I,r 1,3 35 0,6 45 45

3HXCKOE a,T I,0 35 0,6 45 40
VipkyTCRmiis

YepeuxoBCKOE , Bragu~ T [Ipn mozsemHOM cnocole 1,3 35 0,6 45 40

uupckoe 3aluryhckoe Ilpn orkpuTOM cnocole

HoBomerenxkurcroe T 1,0 30 0,6 50 40

Kapakualickoe pit I,0 30 0,5 50 40
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I8

[Ipononxerue npuaoxesus 19

1 2 3 4 5 6 7 8
T'onoBrHCKOB I-r 1,3 35 0,6 45 40
MeCTOpoXZEHMA
RELEVEEN N B
I'ycudocsepexoe B 1,0 30 0,7 40 40
YepHOBCKOE ) [Ipy oTKpuTOM cnocoGe 2,0 25 0,7 40 35
ApGarapckoe )3 [Ipu oTKpuTOM cROCOCE 2,0 30 0,7 40 35
XapaBOpcKoe B 2,0 35 0,7 50 40
Cnonp-llxOupcroe, B 2,0 30 0,6 50 40
Hrxoascxoe
TapGararalickoe, Ky- B 2,0 40 0,7 50 35
TUHCKOE
lpresscxoe B 1,5 30 0,7 50 35
JnaHmnHcKoe b 2,0 30 I,0 40 40
CaHI'MHCKOE B 1,3 30 0,7 45 40
Oxno-fixyrcxuii:
JynpMakaHckoe ¥ He- Koé [Ipy oTKpHTOM crocose 2,0 35 0,5 40 40
PRHI pHHCKOE
Kuszo-Patunxmuckoe | B 2,0 30 1,0 40 40
VecTopoxueHns Jlanb4
Hero BOCTOKa:
PerTnxosckoe B 2,0 30 0,5 50 40
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Nlpozonxenue npunoxeHus 19

1 2 3 4 5 6 7 8
Yuxeackoe B 2,0 35 0,7 45 40
Mecropoxzenuns Cese-
po-BOCTOKa _CCCP:
Apkaraamickoe T 1,2 30 0,6 45 -
JlaHKOBCKRE B ’ 20 0,7 50 35
Kyxryiickoe B 1,5 30 1,0 4G 40
Yegropoxzerud B [Ipn OTKpHTOM CNOCOGe 2,0 40 0,7 45 40
ocTposa CaxannHa
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