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Ykasanus no CORepWIEHCTBOBAHMIO YNPaBAGHHS TOPHBIM JABACHHEM NPH CAOEBOH
BbleMKe MOIIHBIX MOAOTHX RAACTOB C HPHMEHEHHEM MeXaHH3HPOBAHHBIX KOMHIAEKCOB.
AL 1975, (Bcecoroshbiit HayuHO-HCCAEAOBATEABCKHI MHCTHTYT TOPHOH FeOMEXaHUKH M
MapKuehaepCcKoro jeaa).

Hacrosmue «Ykasamua. . .» cocTaBAeHbI Ha OCHOBE
060611eHHA U aHaAM3a Pe3yAbTAaTOB MCCAEJOBAHHUM NPOSAB-
AGHHH TOPHOTO AABAEHMA M OCOGEHHOCTEH CABHKEHHS MO~
pO.H. ﬂpH BpICMKE MOUIHbLIX TICAOTHX YrOAbHDbIX NAACTOB
HAKAOHHBIMH CAOSIMH € TIpHMEHEHHEM MeXaHHM3HPOBaHHDIX
komnaekcos, nposeaennbix BHHUMMW, a rakme apyrumm
naeturytamu MYIT CCCP, raasabim o6pasom, B Kysuen-
koM, Kaparanamuckom u Yersbunckom 6acceitnax. Oun
COAEpPMAT TNPEAAOKEHHS 0O TNOBBIUEHHIO YCTOMYHBOCTH
KPOBAH B HMXHHX CAOfX, 10 BbI6OpYy THIOB M COBep-
IWEHCTEOBAHHIO NAaPAMETPOR MEXaHW3UPOBAHHDIX KpeENe, no
BbI6OpY cnoco6OB MOAFOTOBKM H OTPAGOTKH BbIEMOYHbIX
noielt, ofecneunBalowinx OGAATONPHATHBIE YCAOBHA MNOA-
AepManUf NOAFOTOBHTEADHLIX BbhIpabGOTOK C YYETOM YBA3-
KM TOPHBIX paboT B CAOAX.

Pabora npesnasmaueHa AAA CNECHHAAWCTOB, 3aHHMAlO-
IMMXCA BONMPOCAMH Pa3pabOTKHM MOLIHDIX MOAOTHX MAACTOB.

«YKaszauua. . .» paccMOTpeHbl M 0A06peHbI CeKUHER
ropHoro aaBaexus Y uenoro cosera BHHUMM, coraacosaun
B kombunarax «lOxkysbaccyroab», «Kaparasaayroab»,
«Kysbaccyroan» u «Heasnbunckyroab», ozo6peHbl MHCTH-
ryrom KHMUYH u yrepxaennst Texunueckum ynpasrennem

Munyraenpoma CCCP.
Ha. 12, Ta6a. 1, 6ubanorp. 15.

@ Bcecorosubii HayuHO-HCCA€A0BATEABCKHH HMHCTHTYT TFOPHOH TEOMEXaHHKH H

mapkmehgepckoro zera (BHHIMHM). 1975,



BBEAEHHE

Job6piua yras moaseMHbIM crnoco60M M3 MOIIHBIX MOAOTHX MAACTOB
B Coserckom Coiose npesbimaer 32 MAH. T B roa, a ¢ Y4eTOM
TAACTOB HAKAOHHOTO 3aAeraHusi oHa cocrasaser cepimie 40 MaH. T B
roa. Hauboabmuit yaeabnbiii Bec 406b1uH M3 MOLIHBIX MOAOTHX IIAACTOB
npuxoauTcs Ha MecTopoxaenua B Kysuenkom, Kaparamaunckom u
Uernbunckom 6acceiiHax.

[1pumensembie B HacTosilee BpeMa cxembl OTPaGOTKH MOLUIHBIX MO-
AOTHX MNAACTOB YCAOBHO MOXKHO pPasJeAHTb Ha TPU rpynnbl;, BbleMKa
Ha MOAHYK MOILHOCTb, OTPabOTKa HAKAOHHBIMH CAOSIMH, KOMOHHHPO-
BaHHbIe CnOCOObI BbIEMKH.

Cucrempl pa3paboTKM HAKAOHHBIMM CAOAMH ABASIOTCSA HauboAee
INHPOKO NMPHMEHSIEeMbIMH CpeAH H3BECTHBIX cXeM OTPabOTKH MOLIHbIX
nororux naactoB. OaHAaKO TEXHHKO-D9KOHOMHMYECKHE [MOKa3aTEeAM 3THX
CHCTEM CO CTOEYHOH Kpenblo GbIAM CPaBHHTEAbHO HU3KHMH. B mecru-
AeCATbIX rojax AAsi oTpabOOTKH HAKAOHHBIX CAO€B HAayaAOCb IIHPOKOE
BHeJpeHHEe MeXaHH3HPOBAHHbIX KOMIIAEKCOB, CO3JaHHbIX AASA TAACTOB
cpeaneil momHocTH. DAarozaps Mexanusauum paboT MOKasaTeAM AaH-
HbIX CHCTeM pa3paboTKM O6bIAM cyllecTBeHHO yAyuwenbl. Ha 6amxaii-
IIHe roAbl CHCTEMBbl pa3pabOTKH HAKAOHHBIMH CAOSIMH C NMPHMEHEHHEM
ME€XaHH3HPOBAHHBIX KOMIIAEKCOB CAE€AYeT CHYHTaTb OCHOBHbIMH JAS
YCAOBHH MOILHBIX NOAOTHUX I[AACTOB.

Lllupokoe mpomblimireHHOE NMpPHMeHEHHE MeXaHH3HMPOBAHHbBIX KOMII-
AEKCOB H B CBfI3H C 3THM pe3KO€ BO3PaCTAHHE CKOPOCTEH MOJBUraHHS
O4YHCTHbIX 3a60eB noTpe6oBaA0 1epecMOTpa psiga BOMNPOCOB, KaCalOLIUX-
cA TnapaMeTpoOB YIpaBA€HHS T[OpPHBIM JaBAEHHEM H, B YaCTHOCTH,
TaKHX, KaK ofecileyeHHe YCTOHYMBOCTH KPOBAH NpPH OTPabOTKE CAOeB
noj o6pylleHHbIMH NOPOJAMH, ONpeseAeHHe XapaKTEPHCTHK MeXaHH-
SHPOBaHHBIX KpemeH M paspaBoTKa TEeXHUYECKHX TpPeGOBAHHUH K HUM
AAsl YCAOBHH HAKAOHHBIX CAOE€B, KOMIIOHOBKa TOpHBbIX paboT BO Bpe-
MEHH H IPOCTPAHCTBE B IpeZeAaX BbIeMOYHOrO MOAsH, KoTopas ofecne-
yHBaAa 6bl pallHOHAAbHbIE YCAOBHA NOJAAep:KAHHA MOATOTOBHUTEAbHBIX
BbIpabOTOK M HCKAlOYyara O6bl B3aHMHOe BAHSHHE OYHCTHbIX pabor.
[lepeuncaennbie Bompocbl HeCOMHEHHO BO3BHMKAIOT H IIPH CTOEYHOH
KpeIld, HO HX 3HAYHMOCTb pPe3KOo BO3pacCTaeT C BHeApPEHHEM Mexa-
HM3HPOBAaHHbIX KOMIIAEKCOB, Korja Jaaxe HeboAbllas 3ajepxKa HAH
aBapHs BbI3bIBAae€T CYIIeCTBEHHble YOBITKH H3-3a MNPOCTOEB JOPOro-
crosmero ob6opyaoBaHusi M notepu aobbiuu. Hecmorps na sT0, 20O



HaCTOALLErQ BPEMEHH, [0 CYIIECTBY, He HNPHUCTYMHAH K pELIEHHIO 3a-
AadH N0 CO3ZAHHI0O MeXaHH3MPOBAHHbIX Kpered M KOMIIAEKCOB, Tpej-
Ha3HAYEHHDbIX ZAs CNEeH(PHUECKHX YCAOBUH BbIEMKH MOIIHbIX MOAOTHX
MAACTOB HAKAOHHBIMH CAOSIMH, a IIaxThl HCMNOADB3YIOT H npucrocaban-
BAIOT K ®TOMY KOMIIAEKCbI, CO3JaHHblE AAS TMAACTOB CPEAHEH MOILIHOCTH.

Uro6b1 conelicTBOBaTh MPUHATHUIO MPABUABHDLIX pelleHUH 1O ONTH-
MaAbHBIM MapaMeTpPaM YIpaBAEHHMsS FOPHBIM JAaBAeHHEM, 10 Bbibopy
H CO3JaHMI0O Kpened M MAlUHH ¢ HeOOXOAMMBIMH XapaKTepPHUCTHKAMH,
COCTaBA€Hbl HACTOALIHE «YKa3aHHA MO COBEPILIEHCTBOBAHHMIO yIpaBAe-
HHUs TOPHDbIM JAaBAEHHEM [PH CAOEBOH BbleMKe MOIIHbIX TOAOFHX
MMAACTOB C NMPHUMEHEHHEM MeXaHH3HPOBaHHBIX KOMIIAEKCOB».

«YKasaHHA...» NOCTPOEHBI Ha pes3yAbTaTaX HCCAeZOBaHHil Aabopa-
TOPUH FOPHOro AaBAeHHsi Ha moaorux naactax BHHUMMW, B nposesne-
HHH KoTopbix mpuHumaru yuactue (D. [1. By6ank, 1O. B. I'pomos,
10. H. Bniukos, B. K. Kopenanos, A. E. Boakos, 10. H. Hocos,
B. A. Auapanosuu, B. I1. CTegeHKo, E. H. Zlanuros. Mcnoapsosannt
TaK2e MaTepHaAbl HcCAeAoBaHul, mnposoausmuxcs HMIA  um.

A. A. Ckounnckoro, KHHUYH, Yparvckum u Kaszaxckum ¢puanaramn
BHHMMH u KyaHI/IYI/I

«Yxasanus...» coctaBuan gokT. Texn. nayk {D.[l. By6aux,
kanz. texu. Hayk lO.B. I'pomos u unx. A.E. Boikos ¢ yuacTuem
kana. TexH. Hayk A. H. lananosuua or U['Zl um. A. A. Crouunckoro
u kana. texu. Hayk lO. A. Cemenosa or KHHUYU. Ilpu okonuarean-
HOM peJaKTHPOBAHHM YUTEHbl 3aMe4YaHHsA | EXHHUECKOrO YIpaBAEHHA
MYIT CCCP, xombunatos «Mxkys6accyroab», «Kaparanaayroab»,
«Kys6accyroab» u «Hearsbuuckyroan», a Takxe mucrnryra KHUYU.

1. TOPHOTEOAOI'MYECKHE YCAOBHA H CITOCOKBDI
PA3BPABOTKH MOILUHBIX INOAOIrHX INAACTOB
B OCHOBHBIX PAMOHAX

1.1. B Kysneukom 6accefine mowHbie moArorue mAacTbl paspaba-
TBIBAIOTCA B | OMycuHCKOM M AeHHHCKOM pauouax [Iracter Oab-
2K €paccKoro Mec-ropom,zl,euuﬂ B TomycurckoM pailoHe 3aAeraloT nog
yraom ot 5 ao 18°, yBeamumBalommuMmcs B BOCTOYHOM HampaBAEHHH
zo 25—30°. Mowmocte naactoB coctasaser: 11 — 7,5—12,0 wm;
IV—V — 8,3—12,2 m; VI — 4,5—6,5 M. [Taacter IV—V u VI ume-
IOT TOACTBIE TIOPOAHBble Npocroiikk Momuoctbio a0 1,0-m u 0,8 M,
COOTBETCTBEHHO. YTAHM NAACTOB CpeAHEH KPEeNoCTH, TPEUIHHOBATHIE,
NOOYHOCTh MO HATYPHDBIM HMCIBMTAaHHAM Ha cmatHe koraebaercs ot 40
a0 70—80 xrc/cm?2, uuxuas nauka naacra 111 mommuoctbio 0,7—2,0 m
uMeeT npoyHocTb Bcero okoro 20 krc/cm?. Yram Bcex maactos oTHO-
CATCA K KOKCYIOIUHMCs, CKAOHHbI K CaMOBO3rOPaHHIO, OMAacHbI MO
rasy M nbiAM. BMewarowue mnopoabl — aAeBPOAHMTHI, [ECYaHUKH,
kouraomepatbl. [lo maacty 111 mecramu, a no naacty VI noscemectno
B HEMOCPEACTBEHHOH KPOBAE MMEIOTCA AErKooGpylIalolHecss MOPOAbI
mownocthio a0 0,8 m u ao 1,5 m, coorsercreenno. Ilpounoctp BMme-
WAWHX Mopoa Ha cxatve B obpasue coctaBaser 300—800 krc/cm?
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u 6oaee. [lopoab kpoBan mracros [Ilu [V—V ckrounwb k saBucanmuio
1 06pyHIeHHI0 KPYNHBIMH OAOKaMH, a MOCAe O6pyUIEeHHS HE CAE€KH-
BalOTCA.

B npeaerax noas maxrtbmi «Pacnaackas» B Tomycuuckom paiione
MOIIHbIMH SABAsIIOTCA nAact 6-6a momuocTbio 3,5—5,4 M u naact
7 wmomuoctbpio oxoro 4 M. Yroa naagenns maacroB >—15°. [lpou-
HOCTb YrA€H Ha CKaTHE [0 HATYPHbIM HCIbITAHHAM COCTaBASET 35—
60 krc/cM2. Yrau oTHOCATCSA K KOKCYIOUIMMCS, ONACHDI MO ra3y H MbIAH.
Bmewaromue nopoabl mpezcTaBAeHbl aAe€BPOAMTAMH, MECUAHMKAMH U
aprMAAHTAMH [IPpOYHOCTbIO Ha cxkatve B obpasue or 400 zo
1200 xrc/cm?.

B Aenunck-Kysneukom pailione k MOIIHbIM MAacCTaM OTHOCATCS
naactel Kypuuckuit, aocruraromui mowmmoctn 4,8 M, u Dailikaum-
ckuit — 3,8—4,5 M ¢ yraamu sareranua 2—12°. Yrau cpeaneit
KPEIMOCTH M KpenKHe, TPeIlHHOBaTble, C MPOYHOCTbIO Ha C2KaTHE IO
HaTypHbIM HcnbiTaHuAM g0 79—85 krc/cm?, a ne BepxHel 30AbHOM
yroApHO#H nauke naacta Daiikammckoro o 160-—200 krc/cm?. ¥Yrau
NAACTOB CKAOHHBI K CAMOBOS[OPAHHIO, ONMAcHbl IO TbIAM u rasy. B
HENOCPeACTBEHHONH KPOBAE M IIOYBE IAACTOB 3aAETalOT aPrUAAHUTBI U
AAEBPOAHTbI, B OCHOBHOH — mnecyaHuku. llpounoctp BMmewlaromux
nopoa Ha cxatrue B obpasue 200—600 xrc/cm®. Tlopoamt mnousbi

CKAOHHBbI K MNYYE€HHIO. I—IOPO.ZlbI KJOBAH ITIOCAE oépymemm CKAOHHDI
K CAEXKHBAHHIO.

1.2. B Kaparanaunckom 6acceiine MOLIHble MOAOTHe MAACTbl pa3-
pabatbiBatorcss B Kaparanguuckom, UYypy6aii-Hypunckom u Ten-
TeKkckoM pailionax. B mepsom us ykasauHbix pailioHoB pa3spabaTbiBaloT-
ca naactol k- Bepxusaa Mapuanna u k,, - @eankc mowsocTbiO
coorBetrctBeHHo 7,4—8,2 u 4,0—5,2 M. Yroar 3areraHus nAacToB
coctaBasier 8—12° ua [Npompbiurennom yuactke u 12—25° na Capan-
ckom. [IracTbl BKAIOHAIOT pPAA NMOPOAHDIX NPOCAOHKOB, PACMOAOKEH-
HbIX B GOABUIMHCTBE CBOEM B BEPXHHX 4YacTAX, YTO OOYCAOBAHBAET
ux 60Aee BBICOKYI 30AbHOCTh. Hauboree BpicOKOKa4eCTBEHHDbIE YTOAb-
Hble NMaYKM PACNOAOkKEHbl B cpeaHel H HMKHeH yacTax mAacTa Ky
B HMHEH 4YacTH mnAacTa K,p. YrAM NAACTOB HMEIOT CPejHION Kpe-
HOCTb, BSI3KHE, TPEIMHOBaTbie, NPOYHOCTb Ha C:xkaTHe B obpasue oOT
40—80 a0 200—230 krc/cM?. Yrau nmAacToB OTHOCATCH K KOKCYIOUIHM-
Csl, CKAOHHDBI K CaMOBO3TOpPaHMIO, OMACHbI N0 Tasy ¥ NblAK. Bmewarowmue
NopPOAbl NPEACTABAEHBl ApTHAAMTAMH U aAeBpoAnTamu (HenocpeacTBeH-
Hasg KPOBAA M TOYBa), a TaKke MecuaHHKamMu (OCHOBHass KPOBAS).
[IpounocTs mnopoa Ha oaHooCHOe cxkaTHe B ob6pasue HaXOAUTCS B
npeaerax 200—1000 krc/cm2. Ilopoabl mouBbl CKAOHHBI K MyYeHHIO.
[lopoant kpoBAn mnocre o06pyllieHHS He CKAOHHbI K CA€XKHBAHHIO H
BecbMa cAabo ynaoTHsATCA.

B UYypy6ai-Hypunckom n Tenrexckom paiionax paspabarbiBaercs
nract Kaccunckui — dg  mowmnoctbio 3,3—6,2 M ¢ yraom nazenus
10—25°. YroAabHble maukH HEOAMHAKOBbI IO KPENocTH, 60Aee Kpenkue
pacroAO2KeHbl Yy KPOBAM NAacTa. YFOAb cpejHel KpeNnoCTH, BA3KHH,



npoutoctp Ha cxatue B obpasue 60—100 krc/cm?. Tlaacr onacen

O BHe3aNHbIM Bbi6pocaM yras M rasa. Dokosbie mopoabl, npexcTaBAeH-
Hble aprUAAHTAMH, aA€BPOAHTAMHM M NECYaHHUKAMH, CPABHHUTEABHO CAa-
6ble, Mpo4yHoCcTb Ha cxaThe B obpasue 60—700 krc/cm?, neycroiiuusnl
M CKAOHHbI K TyYeHHIO B cAydYae OOBOAHEHMs Ha BEPXHHX TOPH3OHTaX.
C nosbimenueM raybunbl pa3paboTku O6BOAHEHHOCTb yMeHblIaeTcs,
M TPOYHOCTb BMEUIAIOUIUX MOPOA HeCKOAbKO BospactaeT. O6pymeHnbie
MOPOAbl KPOBAU CKAOHHbI K CAEKHBaHHIO.

1.3. B Ueanbuuckom 6acceilHe K YHCAY MOIIHBIX MOAOTHX MAACTOB
orhocatca Bepxue-Barypunckuii, 11—B, Hymaskckun, Tloauymask-
ckuil, 1—d, 1—x. Bce nracThl He BbiZzepaHbl 10 MOIHOCTH ¥ MMEIOT
CAOKHOE CTPOEHHE: YrOAbHbIE NMAYKH HEPEAYIOTCA € NMPOCAOAMH apTHA-
AHTA, YFAHCTOrO H TAMHMCTOrO CAaHIeB. JYHCAO H MOLIHOCTb MOPOAHBIX

MPOCAOHKOB KoAeBAETCS B 3HAUHTEAbHbIX mnpezerax. Kpome Toro,
HabAl0AaeTCs BKAIOYEHHe BaAyHoOB pasmepom (,2—1,5 M B nomepeunu-
ke. M3 ykasanubix Boiue naacror Bepxne-Barypunckuit 1 Uymaskcxui
uMerorT mowHocTb oT 2 ao 18 M, octaabubie a0 5—6 M, nmpu yraax
naaenus 0—25°. Bce naacThi 06BozHeHbI, ONACHBI MO Ta3y K INbIAM
M CKAOHHBI K CaMOBOSIOpPaHHIO. YTAM NAACTOB OTHOCATCA K MePeXoa-
HbIM OT 6ypbIX K KaMeHHbIM. DBMeinaiomue NOPOAbI NPEACTABAEHDI
B OCHOBHOM aprHAAMTAMH, aA€BPOAMTAMM, a TaKxe MeCYaHHKAMH H
KOHrAOMepaTaMH. B HenocpeacTBeHHOH KpOBAE, KaK MPaBHAO, 3aAe-
raloT aprdAAMTbl H AAEBPOAMTBHI, B OCHOBHOH — mnecyaHuku. [lracThi
XapaKTEPU3YIOTCS 3HAYMTEADHBIMH H3MEHEHMAMH MOIIHOCTH, COCTaBa
U CTPOEHHS TNOPOJ KPOBAHM B mpeaeArax HeboAbLIMX yuacTkos. Ilpou-
HOCTb MOPOA Ha c:xkaTHe B obpasue Haxoautrcsa B mnpejgeraax 100—
400 krc/cm?. Ilo mepe yseanuenuss ray6uHbl paboT BAAXKHOCTb NHOPOZ
YMEHDbIIAETCsA, & WX MPOUHOCTb HECKOAbKO BospacTaeT. [lopoabl kpos-
AU (aprUAAHTHI, TAMHHCTbBIE H YTAUCTbIE CAAHIbI) GOABLIMHCTBA MAAC-
TOB Aerko O0PYyLIAIOTCA U CKAOHHbI K CA€XKHBAHHIO M YIOAOTHEHHIO.

1.4. Tlo aanubim, usroxennbiv B nn. 1.1—1.3, ycrosus paspa-
6OTKH MOLIHbIX MOAOTHX MAACTOB B TPEX OCHOBHbIX paloHax CTpPaHbl
XapaKTePU3YIOTCS CAEAYIOUIHMH O6IIHMH 0COGEHHOCTSAMMU.

MomnocTh YyroAbHbBIX NMAACTOB cOCTaBAfET: OT 3,9 a0 6—7 M mo
naacram VI (4,5—6,5 m), 6—6a (3,5—5,4 m), 7 (4 m), Kypunckomy
(4,8 m), bBaiikaumckomy (3,8—4,5 M), kyy (4,052 m), d¢ (3,3—
6,2 m), I11—B, IMoauymaskckomy, 1—d, 1—x (3,5—6 m); ot 7 a0
10—12 ™ no naacram III (7,5—12 m), IV—V (8,3—12,2 m), k,,
(7,4—8,3 m); cBoime 10—12 M mo naactam Bepxue-bBatypunckomy,
Yymaskckomy.

llopoabt kpoBAM yroabHbix naacros Ueasbunckoro 6acceitna, naac-
ta d; Kaparanauuckoro 6acceiina, naacros Kypunckoro u baiika-
umckoro Kysneukoro 6acceiina Ha BepXHHMX FOPH3OHTaX CKAOHHDI K CAe-
xuBaHHI0 nocae obpymenus. OgHako ¢ yBeauyeHHeM rAY6UHDI FOPHBIX
paboT yBeAUYHBAETCHA MPOYHOCTb MOPOA H yMeHblUaeTcss HX 06BOAHEH-
HOCTb, BCAEACTBHE 3TOTO CKAOHHOCTb MOPOJ K CAEKHBAHHIO MOHHKAET-
csi. [lopoabt KpOBAM OCHOBHBIX MOIWHBIX MOAOTHX YroAbubix naactos [11
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u IV—V B Kysueuxom 6acceiine u ky, B Kaparanauuckom 6acceiine
npPeACTaBAEHbl KPENKHMMH TPYAHOOOpyHNIaeMbIMH Pa3sHOBHAHOCTAMH, He
CAE€KHBAIOWHMMHCH NOCAE 06pYMIEHHS.

[lo kauectBy kamennoie yram B Kysmeukom u Kaparanaunckom
6acceHHax OTHOCATCA K BbICOKOKAAOPHUHHDIM, KOKCYIOIIMMCSA. YTAHM
Uearnbunckoro 6acceilHa NpesCTaBAMIOT CO6OH NepPeXOAHbIH THI OT
6ypbix K kaMenHbiM, ¢ Mmarok (3600 xxar) TenmaoTBOpHOH crnocob-
HocTbio u Buicokon (nopaaxa 30%) soabnocThbiO.

Kpome ykasanubix 6acceiiHoB, paspa6oTKa MOILHbIX MOAOFMX IAac-
TOB OCylecTBAsETCA Ha MecTopoxaenuax Bocrounoit Cubupu (I'ycuno-
osepckoe, Yepuobckoe, Dykauaumnckoe, UYepnoropckoe), Cesepo-

Bocroka u Jaabuero Boctoka (Apkaraaunckoe, Amnaabipekoe, o.
Caxaruna u ap.), fxyruu, Cpeaneir Asuu (lllypabekoe, Kpisbia-
Kuiickoe, Cyaokrunckoe, Anrpenckoe), ['pysun, a takxke B [leuop-
ckom (Bopkyrckom), Toamockonom u Jnenposckom 6acceiinax. [lo-
pOZbl KPOBAH MO ycToiuMBOCTH HM3MeHsioTca oT cbinyuux (Juenpos-
ckuil Gacceitn) zo Becbma yctoitunBbix (BopxkyTunckuii 6acceiin) u
XapaKTePH3YIOTCA pa3sAHYHON CKAOHHOCTBIO K CA€KHBAHHIO HocAe 06-
pymenna. MomHocTs naractoB korebaercs or 3,5 ao 15—16 m.

1.5. Tlpn cucreme pa3paboTKM HAKAOHHBIMM CAOSIMM MOHIHBIH
NOAOTHH TMAACT AEAHTCA MO HAlAACTOBAaHHMIO Ha CAOH TOAILHHOH J0
3,5 M, kaxkablH H3 KOTOPbIX OTpabaTbiBaeTCs AAUHHBIMH CTOAGaMH
N0 MPOCTHPAHHIO HMAM N0 TNajeHuo. /JlAMHA OYHCTHOro 32608 MPH-
uumaercss B ntpegerax or 60 ao 200 m. Arsa noaroroBxku maxTHbIx
NoAelt TPHMEHSIOT KaK 3Tax<Hbli, TaK W MaHEAbHbIH cHocobbl ¢ Apo-
BeJeHHEM OCHOBHBIX BbIpabOTOK MO YroAbHOMY I[AACTY HMAH B flO-
poaax mousbt. [loaroroska caoes npoussoauTca BbipabOTKAMMU 1O YTAO.
B oTaeAbnbix cAywasx cMmexHble CAOH OTPabaTbIBalOTCS HA MOATOTOBHU-
TeAbHble BblpaGOTKH, NPOBOAUMbBIE 10 HUKeArexamemy crow. Cucrema
pa3paboTKH MPHUMEHAETCH B JABYX BapHaHTaX: € IOCA€JOBATEAbHOH
BblEMKOH Ka:KJA0ro CAOs B TIpeA€AaX BbIEMOUYHOrO [OAS HMAH KpbIAa
NaHeAH, T. €. HO CXeéMe CAOH-MAACT, HAH C OJHOBPEMEHHOH BbIEMKOH
cAroeB B npeaerax staxka (cToaba) mam Apyca.

Bapuant ¢ nocaezoBaTeAbHOH BBIEMKOH CAOEB, T. €. CXe€MY CAO¥-
naact (puc. 1), npumeHsAOT B yCAOBHAX, KOrja HeNoCpeACTBEHHas
KPOBASI MAACTa NpPejACTaBA€HA NOPOAAMH, KOTOpPbie MOCAe OGpylLIeHHsA
npd oTpaboTKe BbILIEAEKAHIETO CAOSl YMNAOTHSIOTCA H CAEXKHMBAIOTCA

Yepes vIpeaeAeHHOe BpeMsA, 06pa3ysl YCTOHYHBYH KPOBAIO AAA HH-
xerexanlero cAos. [Ipu 3TOM KaxkaAbIH CAOH B npeseAax BbIeMOYHOTO
NOASl MOArOTABAMBAETCSH HE3aBHCHMO OT APYrHX, KaK [AACT cpeiHel
momHocTH. llogaua raummcrolt nyabnbl (3auroBKH) B BbipaboTaH-
HOe MPOCTPAaHCTBO B IleAAX NPOTHBOMNOXKAPHOH MNPOPHAAKTHKH CIIO-
cOo6CTBYeT TaK:Ke MPOUECCY CAEKHMBAHHA H YNAOTHEHHs OOGPYUIEHHDbIX
nopoa. JocrouHcTBOM OTpPabOTKH II0O CXEME CAOH-NIAACT SBASETCS
yMeHbIIeHHe BPEJHOr0 BAHSAHHA ONOPHOIO AABAEHHUS Ha BbipabOTKH
HHKEAEKAUHX CAOEB, HEAOCTATKOM — JAEeKOHIEHTPalyHsi TOPHbIX pa-
6oT.



Bapuaut cucTevibi pa3paboTKM ¢ OAHOBPEMEHHOH BbIEVIKOH CAOEB
(puc. 2) mMoxeT npPUMeHATbCA KAaK MpPH CAEKHUBAIOLIMXCH, TaK H He
~1 CKAOHHWIX K CAEXKHBAHHIO MOPO-
zax. On 6oree uerecoobpasen.
4eM nNoCAejOBaTeAbHas BbleMKa
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o ‘l ’%;'2_3 JTOoT BapHaHT MNO3BO\SET [O-

5 l S8l 6HTbCA BLICOKON KOHLEHTpa'iuy

S . §§§§ ropHbix  pa6oT. Ozanrko npwu

= l SE"" OAHOBPEMEHHOH oTpaboTke cao-
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B, KOTrZa Ha CPaBHHTEAbBHO He-
60AbIIOM yuyacTKe BbIEMOYHOTO
NOASl COCPEeAOTOYHBAETCA OOAb-
I10€ KOAHMYECTBO MOIATOTOBHTEADb-
HbIX H OYHMCTHBIX BbIpaboOTOK.
BO3HHKAlOT BeCbMa CAOXKHble
npoueccbl CABUXKEHHUS IOPOA H
Puc. 1. Cxema pa3pa6oTku HAaKAOHHBIMH TOpPHOro  AaBAECHHA. Onopuoe
CACSMH € HOCA€JO0BaTEAbHOH BBIEMKOMH AaBA€HHe, pa3BHBAKUIEECs - BO-

cAoeB KPyr O4YUCTHbIX 3a60eB, BO3JeH-
CTByeT Ha BbipabGOTKH. pacnoraraeMbie BOAH3HM KOHTypa BbIeMKH Kak
B JZAaHHOM CAoe, Tak W B HuxkeArexawux crosx. OcTaBasievble AAs

1

ép

Gpemcbe

-

MymebBou Opemclepe

Puc. 2. Cxema pa3paboTkn HAKAOHHBLIMH CAOAMH C OAHOBPEMEHHOM
BblEMKOH cAoeB

3alUHMTbl CAOEBbIX BbIPaGOTOK IIEAHKH OKa3blBAIOT BpejHOE BO3-
AeficTBue Ha 3a60M B HMKeAexkawux crosax. HeaocraTounoe onepekeHHe
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MEeXKAY OUHCTHBIMH 3a60fIMH B CMEXKHbIX CAOfAX MPHBOAHT K MOBbIlieH-
HOMY JaBAEHHIO B 3THX 3a60sX, a CAUIWIKOM O6OAbINOe oMnepexeHue
OTPHUATEADHO CKAa3bIBA€TCA HAa COCTOAHHH HCKYCCTBEHHbIX MEMKCAOEBbIX
NepeKpPbITHH H3 MeTaAAa M Jepesa.

1.6. [lpu orpa6oTke HAKAOHHBIX CAOEB C MeXaHM3HPOBAHHLIMH
KOMNAEKCAMH YNpaBA€HHEe KPOBAEH OCYILIECTBASETCA CHOCOG0OM MOAHO-
ro o6pymenus. [Ipn atoM ars kpenmaeHus ouucTHDIX 3a60eB B CAOsX
NPHMEHAIOTCA MeXanusuposanHble kpenu (runa OMKTM, M-87,
M-81, MK, OKIl), cosaanubie ZAsi nAacTOB cpeaHedl MOWHOCTH.

C Touku 3peHusn ynpaBAeHHA KpoBAeil OTpaboTKa BEPXHETO CAOA
NPAaKTHYECKH HE OTAMYAETCSA OT BbIeMKH MAACTa CpejHEH MOLIHOCTH.
H €CAM He BO3HHKaeT ocobbix Tpe6oBaHMH K KpemH B CAydyae BO3Be-
AeHUs Ha TOYBe CAOH HCKYCCTBEHHOTO TMEepPeKPbiTHS, TO BOMPOCHI.
CBSi3aHHble ¢ BbIGOPOM OCHOBHBIX [IapaMETPOB MEXaHH3HPOBAHHBIX Kpe-
nei (mavarbHbIH pacnop, pabouee CONPOTHBAEHHE, OCTATOYHbIH NOA-
nop, MOPAAOK HEPEIBMKKH M T. A.), ACAXKHbBI PEHIATbCA TaK ke, Kak
M Ha naacrax cpeadeir momnocTH. Hecymwas cnocobHocTb yroabHbix
HAH NOPOAHBIX NMadYeK, PACMOAOKEHHDbIX B MOYBEe BEPXHEro CAOsA, 0AbIY-
HO SABASIETCH AOCTAaTOUHOH, M BHEJApPEHHE B HUX OCHOBAHWUHM MpPHMeHse-
MbIX MEXaHH3HMPOBAHHbIX KpeneH He MPOUCXOAMT.

MexanusupoBauubix Kpenei, CneuHaAbHO TNPeAHA3HAYEHHBIX AA4
oTpabOTKM HAKAOHHBIX CAOeB MOJ OGpYIIEHHbIMH MOPOAAMH, HE HMe-
erca. [lpumenenue cymecTBylomIMX MexaHH3HPOBAaHHbIX Kpemne#, co-
3JaHHbIX AASl MAACTOB CPeAHEH MOWUIHOCTH, AAS OTPabOTKH CA0eB mnx
06pYIIEHHbIMH TNOPOAAMH OCAOXKHSETCA HEYCTOMUHBOCTBIO KPOBAH.
npeaAcTaBA€HHOH OOpylLIEHHbIMH TMOPOJAaMH, H B HacToslllee BpeMs
TeXHHYECKH HEBO3MOKHO 6e3 OCTaBA€HUS MeEKCAOEBbIX YTOAbDHbIX HAH
MOPNAHBIX NPEAOXPAHHTEAbBHDbIX IAa4YeK HAH BO3BeJeHHS HCKYCCTBeH-
HbIX nepekpbiTHH. [l0CKOAbKY BBICOKONPOU3BOAUTEABHBIX MEXAHHW3MOB
AASL HACTHAKH MEePEeKpPbiTHH HeT M CTOHMOCTb MOCAeJAHHX 3Ha4YHTEAbHa.
MOBCEMECTHO MPHOGEraloT K OCTAaBAEHHIO MEKCAOEBDBIX MaueK.

2. OCOBEHHOCTH MNPOABAEHHV TOPHOIO JABAEHHA

2.1. Topubie pa6oThi B npeserax BbIEMOYHOrO MOAA B KaxaoM
CAOe BbI3bIBalOT 06pa3oBaHHe 30H MNOBDIEHHDbIX H MOHHKEHHDIX AaBAe-
HHH N0 CPaBHEHHIO C MePBOHAYaAbHbIMH. F.CAH 30HbBI TOBBINIEHHOrO
AaBAeHHS (QOPMHPYIOTCA BMepeAH OYHMCTHOro 3a60A H y KOHTypa He-
TPOHYTOrO YTOAbHOrO MAacCCHBAa HAH LIeAHKa, TO npusaboHHOe npo-
CTPAHCTBO HAXOAUTCA B 30He [MOHHKEHHOIrO JAaBAeHHA. B cayuae
HEeZO0CTAaTOYHOTO OMepexKeHHA MNPH OTPAabOTKE CMeKHDbIX CAOEB HeHus-
6exKHO HX B3aHMHOe BAMsHMe. Bbi6op napamMeTpoB yrnpaBAeHHs KpOB-
AeH M KpenAeHMs OYMCTHbIX 3a60eB, a TaKkxke CMOCO60B OXpaHbl MOJA-
TOTOBMTEAbHbIX BbIPpabOTOK H KOHCTPYKTHBHBIX 3A€MEHTOB CHCTEMbl
pPa3paboTKH JOANEH OCYLLECTBASATBCA C yYeTOM OCOOEHHOCTEH MpPOosAB-
AEHHH TOPHOro zaBAeHHA. J(PPEKTHBHOCTb PaboTbl OUHCTHBIX 3a60eB
C MEXaHH3HPOBAHHbBIMH KOMIIAEKCAMH BO MHOTOM OMpPEAEAAETCH COOT-
BETCTBHEM KOHCTPYKTHBHOM CXE€Mbl H CHAOBbIX MapaMeTPoOB Kpenem
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rOPHOr€OAOTHUECKHM YCAOBHAM HX 9KCIOAYaTaliMM. SHaYMTEAbHOE BAMSA-
HHME Ha TPOM3BOAHTEAbBHOCTh OYHCTHOH BbIEMKH OKa3biBaeT TaKxke
COCTOSiHHE TIOATOTOBUTEADBHBIX BbIPabOTOK, YCAOBHA NOJAEepXKaHUA KO-
TOpPbIX, B CBOIO oOdYepeAb, OMPEAEASIIOTCS HX PACMOAOKeHHeM OTHOCH-
TEeAbHO KOHTYPOB OUYHCTHOM BBIEMKHM H CNOCO0AMH OXpPaHbl C YYETOM
Pa3BUTHA TOPHbIX PabGOT B, CMEXKHDBIX CAOSAX.

2.2, Mexauusm B3auMozeHCTBHSA KpenmM OUYMCTHOrO 3a60s ¢ 60KO-
BbIMH TOPOAAMH, ONpPEAEASAIOIWHUH €€ paboOTy 1O MNOAAEPKAHUIO KPOBAH,
ABASIETCA BECbMAa CAOKHBIM M HaXOAMTCS 1OJ BAMSHHEM O60OAbHIOrO
YHCAA (PAKTOPOB reOAOCMYECKOTO, FOPHOTEXHHYECKOTO W KOHCTPYKTHB-
Horo xapaktepa. IlpumeHuTeArbHO K paspaboTKe MOLIHBIX TAACTOB
BaKHEHUIUMH SABASIOTCA CA€AYIOLIHE (AKTOPbI: CBOWCTBA MOPOA KPOB-
AW, BbIHMMaeMas MOILHOCTb MAaCTa HAM €AOS M YCTOHUHBOCTb YTOAb-
Horo 3a6os.

[Topoabl kKpoBAM B BepXHHX CAOAX Tak »Ke, KaK IpH BbIeMKe
MAACTOB CpeiHell MOUIHOCTH, B GOADIIMHCTBE CAYYaeB XapaKTepU3YIOT-
Cs, B M3BECTHOH Mepe, CMIAOUIHOCTbIO, MOHOAMTHOCTbIO H MMEIOT CIlell-
AeHHe, T. €. 06AaZa10T COOGCTBEHHOH HeCylleH CrOCOGHOCTDLIO. B uuxe-
A€alUUX CAOAX, B CAydae TNAOXOH CA€XKHBAEMOCTH NOAPabOTaHHBIX
MOPOA, KPOBAS MNPEACTABAEHA HECBA3SHbIMH HAM CAAGOCBA3HBIMH IO-
pOJaMM, HAXOAAIIUMHCA B KYCKOBATOM H GAOYHOM COCTOAHHAX, T. €.
HPaKTHYECKH He 0B6AaAaOIUMMH HeCcylled CrnocobGHOCTbIO, YFO MPHBOAHT
K THOBBIMIEHHIO UX NOABHMHOCTH B MPOCTPAHCTBE, OKPYKAIOUIEM OUHCT-
HOH 3a60#.

YcroBHas cxema B3aMMOAEHCTBHS KPOBAH M KpeNH B OYHCTHDBIX
3aboax npeactaBaeHa rpaPuuecku Ha puc. 3. Jlaeaenue mopoa,

y y ] Y ¢
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Puc. 3. Cxema paboTbl KpenM H KPOBAH B O4HCTHOM 3aboe:
a — HNOopoOADbl KOQOBAH MOHOAMTHDIE 6—B KPOBAE MEXCAOCBAR IMadyxa, Bbille KO‘ropoﬁ HaXOAATCR

ofpylieHHbIe HECBASHME MOPOAHL; 6 — NOA 3AIWHTOH CHOGKOro nepekPHITHS

06ycAOBAEHHOE WX BecOM [, JOAKHO YpPaBHOBEIIHBATBCA CYMMapHBIM
conpoTusBAeHneM 4, KOTOpOe CKAaAbIBaeTCA W3 peaklnun kpenu 2 M
Hecymed cnocobuoctu (conmporuBasiemoctu) kpoBam 3. B Bepxuem
CAOe Hecylas CHOCOGHOCTb KPOBAHM BO6AH3M 32605 ZOCTATOUHO BbICO-
kaa (cm. pue. 3, a), u 3azaua cBOAMTCA K BbIGOPY TaKOH KpPemw,
KOTOpas 06ecrneyuT AOMYCTHMOE ONYCKaHHE KPOBAY, OTAAAAIOIIEE OT
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32601 Ha AOCTAaTOYHOE PACCTOSHHE TOYKY, COOTBETCTBYKIOLIYIO HAYaAy
NOTEPH COMPOTHBASEMOCTH KPOBAM obpyumenuio. Ilpu BbiemMke Huxe-
A€XKAUIMX CAOEB B YCAOBHAX XOPOIIEH CA€KHBaeMOCTH OOpYLIEHHBIX
nopoa kapruHa 6yzer aHaroruuHoi. Ecam nopoam ne caexmupaiorcs,
TO AAsl obecrneueHus yCTOHYHBOCTH KPOBAH B ouHcTHOM 3afoe Tpe-
6yeTcsi NpHMEHEHHe CIIeLIHAAbHBIX Mep: OCTaBAEHHE MEKCAOEBBIX Ha-
YeK HAH BO3BeJeHHe B BbllleAeKallleM CAOe MpPejBapHUTEAbHOH KpenH.
Paccmorpenune atux cxem (cm. puc. 3, 6 u 8) HarasazHO mMOKas3bIBaET,
uro Hauboree caabpim (ONMACHBIM) YYaCTKOM SIBASIETCS MOAOCAa KPOBAH
mexay 3a6oeM M KoHuamu Bepxuskos (kosbipbkoB) kpenu. B cayuae
HEZOCTATOYHOH IMPOYHOCTH MEKCAOEBOH MayKH BO3MO:KEH NPOPbIB 06-
PYLIEHHbIX MOPOA B HPH3a60HHOE MNPOCTPAHCTBO, a NPHMEHEHHE He-
AOCTaTOYHO KECTKOr0 MEXKCAOEBOTO MEPEeKPbITHA MOMKET NPHBOAHUTH K
€ro HPOBHCAHMIO BHEepeAH Kpenu B Buze ramaka. |lostomy Bo Bcex
CAyUasX NpejsnodYTHTEAbHEE o’rpaﬁa'rbma'rb HH2KEeAEKallHe CAOH C MH-
HHMaAbHO BO3MOXKHDBIM 3aXBATOM BBIEMOYHOH MALIHMHbI H COOTBETCTBYIO-
LIHM IIaroM MepejBM:KKHM KPENH.

2.3. Oanum u3 xapakTepHbIX NMOKa3aTeAeH B3aHMOAEHCTBHUSA Kpemu
¢ 60KOBbIMH MOpoAaMM sBAAETCA oOnyckaHHe (HAKAOH) KPOBAM B
ouMcTHBIX 3a60ax. B 3a60aXx BepXHHX CAOEB ONycKaHHS KPOBAH B
npusaboiiHoii NoAoce, HX HHTEHCHBHOCTP M pa3Mepbl 30H BAHAHHS
TPOU3BOJACTBEHHbIX HPOLECCOB XapaKTEPHIYIOTCA TaKHMH iKe Mapa-
MeTpaMH, KaK H Ha naactax cpeaneil momuocth. llpu kpensx ¢ Tem

K€ CONPOTHBAEHHEM HAKAOH KPOBAH BO BTOPOM C\0€ B CPEAHEM B JBa
pa3a 6oAbile, yeM B nepBoM, a B TpeTbeM caoe Ha 40-—60% 6oabiue,
yem Bo BTOopoM (puc. 4).

CHH)‘KCHHC CONPOTHBAE-
HUs1 Kpend MPUBOAHT K pPOC-
Ty OINYCKaHHsA KPOBAHU Kak
B BE€pXHEM CAO€, TaK H B
HHZKEAECKAILUX CAOAX, Trje
BE€AHUYHHDI OﬂyCKaHHﬁ KO-
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AeBAIOTCS B IIHMPOKUX Mpe- 20 . N
b N

Aerax B 3aBHCHMOCTH OT r
CTENEeHH CA€KHBAEMOCTH g

20 40 60 80 100
O6pyLIEHHBIX MOPOA, HAAH- HaKknoH Kpobau, %o
YHA MC?KC)\OCBOﬁ TMMAYKH H
€€ XapaKTePUCTHKH. Puc. 4. Xapakrep onyckanus KPOBAH B PasHbIX

Pasmepbl 30HBI BAMAHHUSA caoax

NPpOH3BOACTBEHHDbIX IIpoLecC-

COB B OYMCTHBIX 3a60sx HHmKHHX cAoeB (25—30 M) HeCKOABKO MeHb-
we, yem B BepxueM (30—40 m). Cmewenns nopoa kposBau B mpeae-
AaX YKa3aHHOH 30HBI B HH:KHHX CAOSX NPOTEKalOT 60Aee WHTEHCHBHO,
a C TeueHHWeM BpPEMEHH H3MEHSIOTCA MaAo. Diarosaps noaaTAMBoCcTH
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KPOBAH, NMPEJACTaBAEHHOH OOpPYIUEHHBIMH MOPOAAMH, MPOCAAKH THAPO-
ctoek (B cpeanem 5—15 mm) cocraBasior Bcero 10-20% or Bean-
YHHbl OMYCKaHHH KPOBAH 3a UHKA, NMOCKOAbKY IPOHCXOAHT paspylile-
HHE MeXCAOEBOH TNauK¥ ¥ BHEAPEHHE BEPXHAKOB B MOPOABI KPOBAH.

2.4. PesyabTaTbl HCObITAHMH MEXaHH3HPOBAaHHDBIX KpemeH pPasHbIX
THIOB M C Pa3AHYHOM HeCcylleH crnocoOGHOCTBIO CBHAETEAbCTBYIOT, YTO
CHAOBOE B3aUMOAEHCTBHME KpemeH ¢ BMEILAIOUIUMH NMOPOAAMH B OYHCT-
HbIX 3aH0sIX BEPXHHX CAOEB HMEET TAKOH :Ke XapakKTep, KaK Ha maAaac-
Tax cpeJHel MOILHOCTH, T. €. ONPeAeAsIeTCS CBOMCTBAMHU MOPOJ, KPOBAH.
06YCAOBAHMBAIOILUMH €€ YCTOHUHMBOCTD M oOpyniaeMocTb, H XapaKTe-
puctuxoi kpenu. Hecywas cnocob6HocTp YroAbHBIX HAM MOPOAHBIX
nayek B MOYBE BEPXHHX CAOEB, KaK IPAaBHAO, SABASETCH JOCTAaTOUHOH
C TOYKH 3PEHHA YAEABHOTO JABAEHHs CO CTOPOHbI OCHOBAaHHA CEKUHH
KpermnH.

B 3a60sax HuxkerexamMX cAOeB I'MAPOCTOHKHM Kpemeil, B OCHOBHOM,
paboTalOT B peKHMe YNPYrod NOAATAMBOCTH M B CpeAHEM He 6Goaee

yem 8 10—12% uukAOB BBLIXOAAT Ha NOCTOAHHOE COMPOTHBAEHHE
[lpuuem HOMuUHaAbHOEe 3HAUEHHE CONPOTHBAEHHS AOCTHTAETCH OGBIYHO
TOABKO B KOHLE IHKAa — mnepea pasrpyskoil zannoi cexuuu. Cpea-
HHe 3HaYeHUS MAKCUMAAbHBbIX CONPOTHBAEHHH CTOEK NPHUMEPHO B ABa
pasa MPeBOCXOAAT BEAHUYMHY Ha4aAbHOTO pacrmopa W JAAS Kpernei
OrpagHMTeAbHO-TIOAAEPKUBAIOLIEr0 THIA, Kak MPaBHAO, He MpeBblila-
ot 50—60%, a ars xpeneit noaaep:xuBalOIEro M NoAZepKHUBAOLIE-
orpaauTeAbHOro THNOB B ocHoBHOM cocTaBAsioT 60—80% ot HoMuHaAD-
Horo. Ocuoenas uactb (90%) yBeauueHms conpoTHBAeHHS Kkpenu C
MOMEHTa pacrnopa A0 Pas3rpy3KH CEKLHH MPOHUCXOLUT 3a CYET BAMAHHSA
NPOU3BOACTBEHHBbIX Tpoueccos. JlauteabHocTs nukaa (B mnpezerax
or 2 g0 10 4) He okasbiBaeT 3aMETHOTO BAMAHWA Ha BEAHYHHY CO-
NPOTHBAEHHUS Kpenu. Doree TOro, B pesyAbTaTe BbICOKUX KOHTaKTHbIX
YCHAHH, BbI3bIBAaIOIUMX pa3pyllleHHe 3aIIHTHbIX MauyeK U YMNAOTHEHHE
06pYIIEHHBIX 110POJ, C TEUEHHEM BPEMEHH COTPOTHBAEHHE KPENH MO-
XKeT Jaxe HeCKOAbKO cHukaTbca. (QAHAKO ¢ yBeAHYEHHMEM JAHTEAD-
HOCTH LIMKAa Pa3BHBAETCA OTKHM YTAsl B 3a60e M yXYALIaeTCA COCTOA-
HHE KPOBAH, B YACTHOCTH, CHHKAETCHA YCTOMYHBOCTb ME:KCAOEBOH nad-
ku. PaboTa kpene 6e3 OCTaBAEHHS MEKCAOEBOH MauyKH, HEMOCPE ACTBEH-
HO NMOA 06PYIIEHHbIMU MOPOAAMH, XapaKTEPH3IYETCA HEKOTOPbIM CHHHKE-
HHEM HArPy30K, NMPH 3TOM OMYCKAaHMSA KPOBAU YBEAMUYHBAIOTCH, T. €.
BO3pacTaeT MOABUKHOCTb MOPOA NOA BAUSHHEM IPOLECCOB BbIEMKH
YIAA M NEPEABUKKU KPEMH.

PesvabTaThl HabhAKOZEHHH B HHAKHHX CAOAX HArAS1HO TOKAa3bIBAIOT.
YTO TOT UAH HHOH 3a60H HeAb3d XapaKTepPHU30BAaTb TOABKO OMyCKaHHSA-
MH KPOBAM HAH TOAbKO conpoTuBAenueMm kpenu. OueHka ycAosBuii pa-
60Tbl KPEMU AOAMHA OCYLULECTBAATbCH MPH COBMECTHOM ydeTe OMNycCKa-
HHH KPOBAU U COTPOTUBAEHUH Kperw.

2.5. OrtpaboTky MOWHDBIX MAACTOB MPH TMPOUYHX PABHbIX YCAOBHSAX
HeAeco06pa3HO OCYHMIECTBASTb Cpa3y Ha MOAHYIO MOIUHOCTb HAH C
pasjeneHHeM Ha MHHHMAAbHNE YHCAO CAOEB, MOCKOAbKY 3To obecre-
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yuBaeT 6GeCcCOpHbie NMPEHMMYLIECTBA 3a CYET yYMEHbIUEHHUs 3aTpaT Ha
npoBeseHHe H TNOAJepXKaHHe MOATOTOBHTEAbHbIX BbIPaGOTOK B CAOSX,
3a CYeT CHHUKEHHSA MOTePb YrAS M TOBbILIEHHSN KOHIEHTPALlMH FOPHBIX
pabotr. Jlo nocareaHero BpeMeHH BbieMKa ¢ MeXaHU3HPOBAHHDLIMU Kpe-
NAMH NpPHMEHAAACh NpPH MolIHOCTH mnAacta (crosa) He Goree 3 M.
B nactosmee Bpems npoxoast ucnmitanua kpenu (30KII, 3MK)
AAA TAACTOB MOIWIHOCTbIO A0 3,5 M, a takxke kpenp M-120 — a0

5 m. Tlpeaycmarpusaemoe pasBuTHe moz3eMHOH A06bIYH H3 MOLIHbBIX
naactos TpebyeT TMOMCKOB M CO3AaHHA KOHCTPYKIHH H THIOB Me-
XaHH3MPNBAHHbIX KpeneH, MO3BOAAKILMX HCIIOAb30BATb I[IOBbIMLIEHHYIO
MOIIHOCTb HAACTOB. B CBsA3H ¢ 3TUM He06X0AHMO 3HaHWe OCO6EH-
HOCTeil MPOABAEHHI rOPHOTrO AABAEHHS NP YBEAMUYEHHH BbIHHMAeMOH
MOLIHOCTH IIAACTAa HAHM CAOA.

C yBeauuenueM BbiHHMaemoH MowHocTH niacTa (cros) B xapaxTe-
pe MoBeAeHHA MOPOA KPOBAM HACTYMAKT KaueCTBEHHO HOBbie OCOGEH-
HOCTH: YBEAHYHMBAETCH HAKAOH KPOBAM B NMPHU3a6OHHOM MPOCTPAHCTBE,
PacTyT YacTOTa, MHTEHCHBHOCTD M BbBICOTa 30HbI 6GecrnopsazoqHOro 06-
PYIWIEHHA MOPOA, U3MEHsieTCs KO3(P@HUIHEHT pa3spbiXAeHHs MOPOA TMOA-
pabaTbiBaeMoil TOAWM. |ak, NpU yBeAWHYEHHH BbIHUMAEMOH MOLLHOCTH
naacta ¢ 2—4 20 4—8 M, T. e. B aBa pasa, abCOAIOTHDbIE BEAHYHHDI
onyckanuii Boapactalor Ha 40—80% (puc. 5), npu aTOoM oTHOCH-

TEAbHbIE CMEIWIEHUS MOTYT Mownacme naacma, M
aaxe Heckoabko (ma 20— 0 2 4 6 8
40%) ymeubatbes. o

Orcloza creayer, uto ¢ S 1
yBEeAHUYEeHHEeM BbiHHMaeMoH SZU N j‘
MOLLHOCTH HEOGXOAMMO Npe- N —
AYCMAaTpPHBaTb YBeAHUYEHHe 340 \\“,
KOHCTPYKTHBHOH  MOAATAH- x SN
BocTu (pasaBHkHOCTH) Kpe- ) \»\ g
nun. Harpysku na xpenn, S S~
paboraomyio B  pexHMe L a0 ! ™

HapacTalwlero conpoTuBaAe-

HHA, TPH YBEAHUEHWH MoI- Puc. 5. Mamenenne HakKAOHOB KPOBAM B OUHCT-

HoM 3a6oe B 3aBHCHMOCTH OT BbIHHMaeMOH
HOCTH B /lBa pa3a BO3PAaCTA-  yomHOCTH NO AAHHLIM HCOBITaHHR MoZAeAei,
KT Ha 25—300/0 COl‘lpOTHB- OTAHYAKOILHXCH NPOYHOCTHBIMH CBOHCTBAMH

AeHHE KpenH, BIOAHE YAOB- yran u nopoa xposau (6, =156, ):
J\eTBopmo‘[‘gee YCAOBHUAM es 1,2 — cpeanne 3navenns; 1'.2' — wakcumarbume ana-
B3aHMOJLECHCTBHA C KPOBAEH eHRA

npy JaHHOM MOILHOCTH MAACTa HAH CAOS, MOXKET OKa3aTbCd HEJOCTa-
TOYHBIM MPH YBEAHYEHHH BbIHMMaeMoH MowHocTH. B To ke Bpems npu
AOCTAaTOYHO BBICOKOM CONPOTHBAEHHHM BO3MOKHa OTPabOTKa MAACTOB
(croeB) pasHoOfl MOUIHOCTH TPH OAHOH M TOH e Hecyileit crioco6-
HOCTH Kpenyd 6e3 CylWeCTBEHHOrO H3MEHEHHUs XapaKTepa ee B3aHUMO-
aerictBus ¢ kpoBaed. OaHako ZaHHOE NOAOMKEHHE CTpaBeiAMBO be3s
yuyeTa yBEAHYEHUsI BEPOSITHOCTH HAapPyIIEHHS YCTOWYHBOCTH 6OKOBbBIX
NOpPOJ KOHTAKTHbIMH HampsKeHHAMH.
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C yBeanuenuem BbiHMMaeMOi MOILHOCTH PAcTeT BbICOTa 06pyule-
HHUs T[OPOA, B PEe3yAbTaTe Yero BO3pPACTaeT KOIPPUUHEHT HX pas-
pbIXAeHHs1 TpH obpywenun B BbipaboraHHoM npocTpaHctee (puc. 6).

Hau6oabimee yBeanuenue o6me-
kp " Ma O6pYyIIEHHbIX NMOPOA TNPOUC-
XOZMT 3a CYET TOAILH, 3aAeraw-

124 meH HaA MAACTOM W PaBHOM J3—
5-xpaTHOH MOIIHOCTH TOCAerHe-
120 ro. [lpu 3ToM cooTHoweHue
’ MeXKJy BBICOTOH 30HbI Gecrnops-
AoyHoro O6pylIeHHss MW Molul-
1,16 HOCTbIO MAACTa OCTAaeTCH JAOCTA-
TOYHO MOCTOSIHHBIM, He TpPEBbI-
112 waromum 1,5—2. [lo mepe yse-
AUYEHHUS PACCTOAHHUA OT MAACTa
1,08 pa3sHHLla B BEeAHYHHAX KO3(pPHu-
UHUEHTa Pa3pPbIXAEHUSA MMOPOA MPH
104 oy sleMKe [MAAcTOB Pa3HOH MoIl-
, T m=Q B
— | m=4 HoCTH yMmeHbwaeTcsa (cm.
1,00 = puc. 6), ozHAKO Ha OAHOM H
g

0 20 40 60 80 100 TOM %€  PacCTOAHHMH  6GOAb-

PAcCCMoRHUE OM NAQGGMA,mM  WeH MOIHOCTH COOTBETCTBYeT
H 60)\b1uee 3HaAYCHHE JaHHOTQO

. 0. 3AMEHEHHE KOD HliHe a3-
Puc. 6. Hane Pouunenta p KoahPpruuHeHT . Kpo.\ne TOro
PbLIXAEHHA NMOpoA NPH BbileMKe NAaCTOB =

pasHOil MOIWHOCTH YBEAHYEHH¢M BbIHHMaeMOH MoILU-

HOCTH BO3PacCTalOT pa3Mepbl 30-

Hbl OTIOPHOTO JAAaBAEHHS K 30Hbl paspylIeHHs Yras BOAU3H 3abos.

BMecte ¢ Tem cAeayeT 0KuAaTh HEKOTOPOTO CHUMEHHA HaNpPsKeHHOC-
TH KPaeBOHM YaCTH MAACTa 33 CYET YBEAHYEHHS €€ MOAATAHBOCTH.

2.6. Bonpoc obecneyenHs ycTOHYMBOCTH YFoAbHOro 3a6os mpPHO6G-
peTaeT ocoboe 3HaueHHe NIPH BbleMKe NAAcTOB (CAOEB) MOBbBILIEHHOMH
MOLIHOCTH, MOCKOAbKY YBEAHYEHHE BbICOTbI OOHa:KeHHsl MAacTa BAe-
yeT 3a co6OH NOBbILEHHE OMACHOCTH AAA paboTarouwiux B 3a6oe B
CAydYae OT:KMMa M TNaJeHHA KYCKOB yras. PasBuTHe OTKHUMA YrAsl CHH-
xKaeT 3pPEeKTHBHOCTb MPHMEHEHHs KOMIMAEKCOB 3a C4eT HENPOU3BOAH-
TEAbBHbIX 3aTpaT Ha Pa3bUBKY KPVMHDBIX OTXKAaTbiXx GAOKOB M BbI3bIBaeT
AoTOAHUTEAbHble OOHakeHus KpoBAH. (Oco6eHHO HHTEHCHMBHO OTXKHM
pa3BUHRaeTcAd B 3a608X BEPXHHX CAOER, IAe €ro BeAHYHHA AOCTHUTAeT
0,8—1,0 M. TloBbimenue ycToHunBOCTH yroabHoro 3a608 MoKeT 6bITb
AOCTHFHYTO myTeM NpuiaHus emy Hakiona a0 10° or BsepTHkaau B
cropony noasurauusa. (OfHako 3TO BbI3blBaeT yYBeAWUYEeHHE MAoILazel
ofHaXKeHHH KPOBAH B MPU3ab0OHHOW MOAOCE M MOITOMY PEKOMEHAyeT-
Csl TOABKO B YCAOBHAX JOCTaTOYHO YCTOHYHBbIX NOPOA KposAaH. B
CAVHae HeyCTOMUUBBIX Nopoa uerecoobpasHo OTpabaTbiBaTb MAACT
ctoabavu 1o najeuunio. BHorb cosjaBaembie Kpenu AOAXKHBI 060py-
AORATbCA CNEUHAABHBIMH YCTPOHCTBaMH, NPeayCcMaTpPHBAIOWHMMH Kpen-
AEHHC YTOADHOFO 3a60a Bcaea 3a mepeapuxkon ceknui. Orpaborka
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HHUKHHX CAoeB OOBIYHO COTPOBOK AAE€TCA YMEHDIIEHHEM OTXKHMA YIAs
U3 3abos. Al\ﬂ CHU2KEHUA OTXKHMaA YrAd BO BCE€X CAYHasX CAeAyeT
OPHEHTHPOBATD 3abou ¢ y4yeToM OCHOBHOﬁ.CHCTeMbl CHADHO PAa3BHTHIX
B NMAACTE KAHBAXKHDIX TPEILIHH.

2.7. OrpaboTka ouncTHoro 3a6os B KaKAOM CAOE MPHBOAUT K
06pa30BaHMIO y TPaHHl] HETPOHYTOrO MAacCHBA HMAM Y LEAMKOB 30H
OMOPHOTO AaBAEeHHsi, O6YCAOBAEHHDIX 3aBHCAHHEM NOPOA NOAPabaThi-

Baemoi Toawu. [loarorosu-
TeAbHble BblpabOTKH, paclo-
Aaraembie B TpeAeAax YKa3aH-
HbIX 30H, MOJABEPralOTCs TaK:ke
AeHCTBHIO ONOPHOTO AaBAEHHS,
BbI3BAaHHOrO OTPaboOTKOM JAaH-
Horo ctoAba, T. €. OHH HCIbI-
ThIBAalOT HAAOKEHHE 30H ONOp- /
noro aaBAenus. [lockoabky Ha- | ; |
NpsXKEeHHA B OKpyxawlem Ta- | ‘i\ :
KHe BbIpabOTKM MaccHBe, Kak | ! |
MPaBHAO, MPEBBLILAOT mnpe- | L lop+350m |

i \ .

1
|
|

mp.wsoﬁuj

AeAbHble 3HAYe€HHsA, OHH NOJA-
BepKeHbl OGoabmwiuM agedopMa-
LHAM.

3aBucanus nopoa, o6pa3so-
BaBHIHECS TOCAE€ BbIEMKH BCex
CAOEB B JaHHOM cToAabe, co
CTOPOHbI  CME>XHOTO cToADa
AMKBHAHPYIOTCSL yKe MpPH OT-
paboTKe B HEM BEPXHEro CAOA.
B pesyabrare atoro noaroro-
BHUTEAbHbIE BbIpabOTKHU B HUXKe-
A€AWHX  CAOAX  CMEXHOro
croaba  6yayT  UcnbiTbiBaTh

OnopHoe AaBAE€HHE, BbI3BAH-  Pyc. 7. K Bonpocy 06 akTuBH3ayunu npoyec-
HO€ TOADKO e€ro OTpaﬁo'l‘KOPl. Ca CAPHXKEHUS MNOPOJ:

,Zle(popmaqHH TaKHX Bblpaﬁo’ @ — rpaHMYHDIE YFABE B AAWHA nOAquuu:gu npu orpa-

TOK YMEHbLIAIOTCA B ABA—TPH  60TRc oamuounoi rasm (}' [ Admm ua rpsunye

c nupaﬁonnuuu npocTpalHcTBOM . — rpa-

pa3sa. nOMHMO ONoOPHOro JAaB- PuKH ocepannit npn orpaborTke nnuun‘mof rapm (I) u

ACHUS pa3BHBAIOWIETOCA TOA RaBH Ha rpankye c BbipaboraHubmim npoctTpancreom (2)
?

BAHUSHUEM OYHCTHDIX 3aboeB

]

MO BbillieA€KAILEMY CAOI, BblpaGOTKHM HHMKEAEXKALIMX CAOEB HCIbITbI-
BAlOT AMHAMMYECKME HArpy3KH, BO3HMKAWOUINE MPU PE3KUX OCajfKax
KPOBAH B 30HE AKTHBHbIX CABMXKEHHH, M HarpysKM, MOCTEMEHHO Ha-
pacTaloliHe MO0 Mepe CABHUMEHMA H YMAOTHEHHS O6pYILEHHbIX MOPOA
B BbIPabOTAHHOM NPOCTPAHCTBeE.

Pa3sMep 30HBI HHTEHCHBHOrO BAMAHHA OYHCTHBIX PaboOT B AaHHOM
cToAfe Ha MOATOTOBHTEAbHbIE BbipabOTKH B CMeKHOM cToAGe, OXpaHse-
mble peAnkamu wupunod >—10 m, a Takke W Ha BbIpabOTKH B HHU-
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MKeAeXAUUX CAOAX, PACMOAONKEHHDIE T0J BbipabOTAaHHBIM MPOCTPAHCT-
BOM, TpPH NPOYHX pPaBHbIX YCAOBHAX 3aBHCHT OT TAY6MHBI pa3pabort-
ku (H, m) u, kak npasuaro, He npesbimaer (6—8)V H (s wm).

CYHMTas OT OYHCTHOro 3a60si B CTOPOHY BbIpabGOTaHHOro NMPOCTPAHCTBA.
B Tex ke ropHoreororuueckux ycAoBusix npu GecueruxkoBoM crocobe

oxpaHbl BbIpabOTOK 30Ha BAHAHMA OUYHCTHbIXx pabor B 1,5-—2 pasa
MeHbllle, HO HHTEHCHMBHOCTb CMEIIEHHH NOPOA, OKPYKAIOWHX BbIpa-
60TKy, 3HaYHTEAbHO yBeAuuusaerca. LA MeCTOPOXKAEHMH C M3YYeH-
HbIMH NapaMeTPaMH CABHKEHHS MOPOA 30HbI HX AKTHBHBIX CABUMEHHUH
OTIPeIEASIOTCA PacuyeTOM Ha OCHOBaAHHHM MeTOAOB, u3roxkeuubix B [lpa-
BHAAX OXpPaHbl COOPYKEHHH.

[lpu Boiemke cToAGa Ha rpaHuue ¢ BbipaGOTAHHBIM MPOCTPAHCTBOM
NPOHCXOAUT AaKTHBH3AaUHUA INpouecca CABHKEHHUA NMOPOA HaA paHee OT-
paboranubiM ctorbom (puc. 7). flBreHHe akTHBH3aUMH MPOHUCXOAUT
npu oTpaboTKe HE TOABKO BEPXHEro, HO_H NOCAEAYIOUIHX CAOEB H
3axBaTbiBaeT 30Hy wHpuHoit nopsaka 3V H (8 M), cuuras ot rpa-
HUUbI AeHCTBYyMOIero 3abos.

Boipa6orku, pacnoraraempble B 3TOil 30He. HCIBITHIBAIOT BAHSHHE
MHTEHCHBHO MPOTEKAIIHX MPOLECCOB CABHMEHMs M Kak 6bI Haapaba-
THIBAIOTCA, XOTA OYMCTHble paboTbl HEMOCPEACTBEHHO HaJ HHMHU He
npousBoaaTcsa. AKTHBH3auMA TNpouecca CABMKEHHSA MOAPaGOTaHHBIX
NOpoA ABASIETCA OAHOH M3 MPHYHH PA3PYIIEHHS MOArOTOBUTEABHDIX
BbIpaboTOK.

JKcnepUMEHTAaMH YCTAHOBAEHO, YTO HaHWGOAblIeilt yCTOHYHBOCTBIO
B HHXKEAEKAUIHX CAOAX XapaKTEPU3VIOTCSA MOATOTOBHTEAbHbIE BbIpa-
60TKH, pPaCIIOAOKEHHbIE O/HA MOJA APYrOR y KPOMKH HEeTPOHYTOT™O
MaccHBa.

3. CINMOCOBbbI OBECNEYEHHA YCTONYUBOCTH KPOBAH
B HUWHKHUX CAOAX

31. YcroituuBocTb KPOBAHM B OYHCTHbIX 3a605X HHAKHHX CAOEB
ABAAETCA OCHOBHOH MNPOGAEMOH yNPAaBAEHHS KPOBAEH H KPETAEHHS
npu croesoil oTpaboTke MowHbix nAaacroB. OHa onpesersiercs ck\oH-
HOCTbIO N3POA K CAEKHBAHHIO NMOCAE OHpylIeHHA, T. €. YNAOTHATbCAH
n npnobpetaTb CBABHOCTD.

Crenenb crexuBaeMOCTH MOPOA NMOCAe 06PYVIIEHWS 3ABHCHT OT PA-
Ja (PaxTOpPOB, TAABHDIMH H3 KOTOPbIX CAeAyeT CUYUTATh muerporpadH-
YeCKHH COCTaB, MPOYHOCTb U BAAXKHOCTb nopoJ, a Takxe pema. Haubo-
Aee CKAOHHbDI K CA€XHBAHHIO MOPOAbl ¢ NpeobAajaHHEM TAMHHCTbIX
Pa3SHOBHAHOCTEH, K XYAUHM MO CA€XKHBAHHMIO OTHOCATCA MECYAHHKH.

Baara cnocobcTByeT paamsarueHuio nopol, KoTopble 3aTeM O6bicTpee
YIAOTHAIOTCA MoJA AeHcTBHeM AasaeHus. Ha npakTuke Bcrpeuarorcs
pa3AHYHble KOMOMHAUHH yKa3aHHbiX (PaKTOPOB, NMOITOVY CTelNEHb CAe-
*KUBAaEMOCTH 10po] nocae o6pylieHHss 6y 1eT H3MEHATbHCA CYLIeCTBEH-
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Ho. C ToukM 3peHus peleHHs NpPaKTHYECKHX 3aja¥ TNPHHHUMAETCHA
cAeayiollee pasjaeieHHe Nopoa no caexkuBaemocTH. [loa caexusarowu-
MHCA NMOPOJAMH CA€AYET NMOHMMATb TaKHe MOPOAbl, KOTOPbIE€ NPH AaH-
HOM pa3spbiBe BO BpeMEHH Mex Ay pa3paboTKOH CMeXKHbIX CAOeB MO3BO-
AAIOT BecTH paboTbl moa HuMH 6e3 NpPeABapHTEAbDHOH Kpenu HAH.
OCTaBAEHUS MEXKCAOEBbIX nauvek. [loa HeCAe:KHBAOWHMHUCA MOPOAAMH
HeoO0X0AMMO MOHUMATH TaKue, NPH KOTOPDbIX OTPaboTKa HHXKeAEkKalHUX
cAoeB TpebyeT BO3BeAEHHS NpPesBapHTEAbHOH Kpemu HAH OCTaBARHUS
Me2KCAOEBbIX MaueK AAA BeJeHHs OYHCTHDbIX padoT.

3.2. Heobxoanmasa ycTOHYHBOCTb KPOBAH U3 OOPYLIEHHBIX TMOPOA
B OYHUCTHbIX 3a60AX HHKEAEKAI[MX CAOEB MOMKET ObITb AOCTHTHYTA C
MOMOIUDBIO CAEAYIOIMX Mep: a) obecrnedeHHE HUAM [OBbIILIEHUE YMAOTHE-
HHUSA M CAEXKHBAeMOCTH ob6pyuleHHbIX 1M0poA; 6) ocTaBAeHHe mpepoxpa-

HHUTEADHDBIX MECAOEBDbIX MayeK M3 YrAsl MAH NOPOAHBIX MPOCAOHMKOB;
B) Bo3BeaeHHUE MCKYCCTBEHHbIX TEPEKPBbITHH; T') KOMOGHHMpPOBaHHDIE
Ccrocobnl.

JAxrs yckopenus mnpouecca yNAOTHEHHst M CAeXHBaHUA obGpyLIeH-
HbIX Mopoj uerecoobpa3Ha mnojada B BbipaboOTaHHOE NPOCTPAH TBO
FAMHHUCTOH MNYAbNbI NPH NPOMPHUAAKTHYECKOH 3aMAOBKE HMAH yBAAMKHE-
HHe 06pyHeHHbIX NOPOA BoAOH H3 AeHcTByouero 3abosa. Heobxonu-
MBIl PacXoOA MYAbIbl HAH BOAbI PH paBHOMepHOH o6paboTke 06pylueH-
HbIX NOPOA AOAMKEH COCTABAATb AAA YCAOBHH, Hanpumep, Hersbuncko-
ro ‘6acceiina U emy noaobubix we mesnee 0,17—0,20 M3 na 1 M2% Bu-
paboranHoro npoctpancTsa. OnTHMaAbHOE 3HAUYeHHE BAAXKHOCTH MOPOL
no ycAoBusM cAaexusaeMocTn coctaBager 10—12%.

33. lNNpeaoxpanurean-
Hbl€ MeXCAOEBbIE MAaYKH OCTaBASi-
IOTCS, KaK NMPaBHAO, U3 yrasa (puc.
8). [lpu Haanuuu B ToAme nAacTa
NOPOZHBIX MPOCAOHKOB, Trje 3TO
BO3MOKHO, Heo6X0AHMMO TpPHYpO-
YMBaTb K HHM MeKCAOEBbIE MayKH.
Me:xcroeBas  yroabHas  mauka
AorxkHa obecriedHBaTb HEOGXOAM-
MYI0 YCTOHYMBOCTb KPOBAH B
OYHCTHOM 3aboe H 6esaBapHﬁHyfo Puc. 8. Cxema BbleMKH € MeXKCAOEBbIMH
pabory komnaekcos. HMcxoas wus navKaMu

3TOro, ee TOAILUMHA JOAXKHA NpuHUMaTbca B npeaerax 0,5—0,7 m.
[lpu crabbix yrafx TOAIIMHY MauKH IO YCAOBHAM YCTOHUHBOCTH KpPOB-
AU MoxeT norpeboBatbcs yseauuuTb a0 1,0 M, a B mectax reoaoru-
YeCKHX HapyWeHHH M A0 6OAbUIMX 3HaYeHHH.

OTA OCTABA€HHE YFOAbHDBIX [MayeX MexXAY HAKAOHHDBIMH CAOAMH
NPUBOAUT K cyuecTBeHHbiM moTepam yras (ao 15—20%), oauaxo
B HEKOTOPBHIX CAY4YasiX MX CA€JYeT pacCMaTpPHUBaTb KaK Heo6XozuMbie
KOHCTPYKTHBHbIE 3JAEMPHTHI CHCTEM pPa3pabOTKH, TOALMHY KOTNPbIX
Heo6X0AHMMO KOHTPO \HPOBATb, E.CAM B MAACTe HMEIOTCH NPOCAOHKH HAH
MapKUPYIOIIHE TOPH3