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NMPEOUCIIOBHE

Onxofi u3 rAa2BHBLIX 32184 JAecATol NATHACTKH, MOCTaBJCHHLIX
XXV cnesnom KIICC, sisasercss yCKOpeHHe Hay4HO-TEXHHYECKOro
Nporpecca Kax OCHOBHOIO CPeACTBA YBeJHUEHHS TEMNOB pPOCTa H
3PHEKTHBHOCTH OGLIECTBEHHOrO NPOH3BOACTBA.

B raapoMeanopaTHBHOM CTPOHTENLCTBE OAHHM H3 MyTeH MOBHI-
WEeHHA NPOH3BOAUTEAbHOCTH TPYAA H YJAYUINEHHS TeXHHKO-SKOHOMH-
YeCKHX MOKasareaeil sisasierca pacwupende o06JacTH NPHMEHEHHA
HOBBIX TPOrPECCHBHBLIX TEXHOJOrHA BeAeHHs 3eMJAAHBIX pabor.

CospeMenHLe B3pbiBHBIE TEXHOJNOHH CTPOHTEABCTBA OPOCHTENb:
HBIX KaHaj 0B SHepruefl B3pnisa Guau BNepbBuie NPOMLILAEHRO an-
pobHpeBakL: npd CTpoHTeabcTBe yuactkoB Kapakymckoro kanana
uw, B, W. Jlennra,

B3puin ropuaonTaspROre YAAHHEHHOrO 3apsjia B3PHBHATOrO Be-
LCCTBA, Pa3MEIUeHHOro B TPaHuiee-uleaHs, NPHBOAHT K 06pasoBaniin
OTKpuTOfl npoduabeofi BeeMxkn B 1,5—2 pasa Goaee rayGoxoit,
MCM 3apaaHan TpaHlues C OAHOBPEMEHHMM paspylIeHHEM, TPaHc-
NOPTHPOBKCH B YKA3AKOH FPYHTa H C HCNOJb3OBaHHeM 3sddexra
YIJOTHEHHA 0 NAACTHYCCKOro achOopMHPOBaHHA NOPOAHOr0 MacCH-
Ba, OKDYKAWOUIEro ouar B3puisa.

B unacrosulell Knure H3JNOMEH ONHT CTpoHTeabcTBa Kapakys-
cxoro xanana uM, B. M. Jlenuna s3pusuniM cnocoboum. [Ipusene-
Hbl JA2Hlble, NOJAYyUEHHBIE HA OCHOBEC 3TOr0 ONLITA, MO H3MEHEHHIO
CBOMICTB TPYHTOBOrO MaccHBa B 30He NeificTBHs B3pniBa. Jlamwt pe-
KOMeHAAUHH AN UWHPOKOr0 Kpyra CHeuHaJHCTOB O MNPHMEHEHHH
B3pbiBa B THAPOMCJIHOPATHBHOM CTPOHTENbCTBE, BLIGOpa B3pHBUa-
THIX BEINECTB, pacyera napamerpos B3puBa. OnHcass OCHOBHHE
HanpaBACHUs KOMIJCKCHON MEXaHH3aUHH TeXHONOTHUECKHX onepa-
umit, TTpusenena MeTOHKA pacueTa SKOHOMHYECKON 3¢ deKTHBHOCTH
CTPOHTENBLCTBE KAHANOB B3PLIBHHIM METOJIOM.

[napa [ wanncana M. @. Boiiko, raasa II — H. I1. Hruatosbim,
raasa 11 — M. &. Boiiko, JI. H. dememyxom u 1O. I1. Anapeesninm,
raasa IV — H. [1. Hruatoestm # O. A, Yepuniwenko, raasa V —
0. A. Iucapepuin,

ABTOpH cuHTaOT HEOOXOAHMBIM BMPa3HTh GA3rONapHOCTL AOK-
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TOpY TeXHHMCCKHX Hayk npodeccopy Booky A. A., xanamiaram
TexuuuecknXx uayxk Yepwomy . M., Muaxaawoky A. B., nuxesepy
Fynaapesy K. A., 71060340 NpeocTaBHEWINM HEKOTOPHIC PE3yALTA-
Thl CBOHX HCCAEROBAHHA, HCMOAL30BAHHLE aBTOPaMH HacToswedl
KHHTH,

Hanoxenknbie necieosanns 6uai suinoaness & 1970—1974 ro-
Aax # OOCTYNHAH A48 onyOAHKOBaHuA B Ackabpe 1974 roaa.

B3PbIB B IPYHTAX

Mousrtue o B3puige

[lo czoeh npugone B3DHIB HMEET XHMHYeCKoe HJIH (PH3HueCKoe
NPOHCXOMACHHE, B3pbuiBoM B 1IHPOKOM NOHATHH 3TOr0 CJAOBA MOMK-
HO Ha3BaTh YPC3BHYAHHO OMCTPOe XHMHYeCKOe NpeBpalleHHe Be-
WECTBA H3 ONHOIO COCTOAHMA B APYroe, KOTOpPOE CONPOBOXKIAaercs
MrHOBEHHBIM NEPEX0A0M MOTEHUHANLHON 3HCPTHH B MeXaHHYECKYIO,
HANPEBJCHHYIO Ha paspyulenye, yNJjiOTHEHHe H nepeMellenye OKpY-
malowedi cpeant.

B Ooavlwmucrse cayuacs XHMHUECKOC IpPEBpaleHHe NpPOTEKaer
338 CYeT peaKuHy OKHCJACHHS rOpIOMHX JIEMEHTOB, peike — Beaea-
CTBHE Pa3JOMeHHs HEYCTOMMHBLIX COeAMHen i,

XHMUUCCKHE COBAMHEBHA HAN MeXaHHUeCKHe CMecH, cnocoGHue
01 BANSiHHEM BHEIINEro BO3AEHCTBHA M3MeHHTb ¢ GoiLWON CcKopo-
CThIO CBCE COCTOsINME, 06Pa3ysd CHJALHO CKaTHE razoobpasHuie npo-
xggu # BRIEAAS IHEPrHio, ABJAIOTCS BIPHBYATHIMH BemieCTBAMM
(BB).

Craa s3ppiBa Tem Goablue, yem Coablle 00BEM ra3os WM na-
POB N0 CPABHEHHIO ¢ OOBEMOM BEULCCTBA 710 B3pHWBa (NpPH ApYrux
PABHBIX YCJOBHAX).

Has Goasuwnacrsa apoMuwaesnux BB o6bem rasos, koropwmit
06pa3oBajcs BO BpeMs B3pmBa | Kr Beumlectsa, cOCTasafer npu
HOpMaabHBIX atMochepunx yeaoenax 600—1100 .

IlockoabKy BO BpeMa B3puiBa razoo06pasHble NPOAYKTH Harpe-
saiorest 10 3000—3200° C, ux 06beM yBe/HUHBACTCA B 1€CATKH pas.

Hpyraym BaxuBM (PakTopoM, xoropwil ofycaasansaer paborto-
cnocobnocte BB, ecrs 3anac nmotenunaabHoll sHepruu B enuHHLE
obnbeMa, KOTOpas ocBOGOMKAaeTCd BO BpeMsi B3pwea. [las pasumx
BB sra sueprus pasna 600—1600 kxaa/kr. [Moresunaasvuas snep-
rist BB maMuoro Menbuwe, ueMm y HEKOTOPHX APYIAX Bellects, Ha-
npumep, Masyr umeer 10500 xxaa/kr, kepocun — 11000 xkaa/kr
" T L

Ho pewalowas poab npuRainemxur siaech cKopoeT# ob6pazona-
HHS ¥ mepelatn STON SHePruu oxpyxawouleil cpeie. Tak, nanpumep,
cHia B3puiea 1 xr aunavmura gocriraer 300 MAN. AOWAARHLIX CXX
NPH NPOAOMKeHHH B3puBHOro npeppautenns 0,00002 cex.

HyXHo oTMernTh eute oamy BaKHYI 0COGCHHOCTh B3PHBHOIO
pacnaza xuMmpveck#x npoMmiwiennux BB, Bapusuoe xuMuueckoe
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npeBpauienne, Kak NpasAO, OCYLIECTBAACTCA 33 CHET OKHCAEHHA
FOPIOYHX 3JeMEeHTOB — yraepoza i kucaopoaa. Ilpn srom Bee xiu-
Muyeckue peaxuun BB ocyiiectsasiorest 3a cuer 3JeMeHTOB, HTO
BXOAAIT B €r0 COCTaB, TO €CTh OKHCAeHHe ANNTCH Ge3 nocTyna KHe-
aopoaa nssne. das storo 8 cocras BB xoGasasercs Beliecrso,
KOTOPOE COACPIKHT HINBIINHA KHCAOPOA, HAH JKe OH €CTh B MOJC-
Kyae camoro BB (nanpnmep, mutporamuepiu). Ilpoayxrst s3puis-
HaTOro pas/ioxKenus, BO3JACHCTBYS Ha OKPYKAIOULYIO cpely, BO30yHK-
RAIOT B HEft YAAPHYIO BOJHY, HWJIH BOJHY HanpsxeHui, H, paciuu-
pAsfich, Npou3BOAAT paloTy MO0 MCXaHHYECKOMY NepeMelieHuio
matepnadon. [lo dusuueckomy coctosnuw BB noapasseasiores:
CMECH TBCPALIX HJH KHAKHX BEulecTs ¢ rasaMu (yroibHas nuiib +
BO31YX, Kanay HedTenpoayxToB + BO3AVX B T. A.), rasoBnle ¢MecH
(Boropoa + KHCAOpPOA, MeTaH + KHCAOPOR H T. 4.); IKHIKHE Be-
HeeTna (NHTPOrJAHIEPHH, HATPOIHKOAL), MUAKHE ¢MecH (HHTPO-
Gen3on -+ as’oTHaf KHCAOTa); CMCCH XXMAKHN H TBEPAHX BeUICCTR—
AHHAMHTH  (OKBAKHIA HHTPOrJMUEPHH 4+ COIHTPA), OKCHJNKBH-
TH  (JKHAKHH KHCJAOpOA -+ TBepaoe ropiodee); TBEpAbe COEAH-
HCHHSL MAH CMeCH (TPHHHTPOTOJYOJ, FeKCOrcH, CeJIHTPa + TPHHHT-
poroayon). HanGoasitee pacnpocTpaneHie nNpH BeJeHHN 3eMASHbIX
palor B rHAPOMENHOPATHBHOM CTPOHTCALCTBE NOJYHUAM NpocTeil-
1He B3pBLIBUATHIE CMECH THna Hraauut (94,5% aMMHauHON ceanT-
pe -+ 5,5% AH3CALHOrO TONANBA2) H B3PLBYATLIE CMECH M3 TBEpPABIX
B3PHIBYATHIX BEULECTB.

3apaHee PacCUHTAHHOE MO Macce § (popMe PA3MEIUCHHA B3PHB-
yaToe BCUIECTBO, Y/AOKEHHOe B 3apAAHVIO NOAOCTL H cHalxenHoe
HHHIHATOPOM B3PLIBA, ABJASCTCS 32pPSAAOM.

B ruapoMeatopaTHBHOM CTPOHTENBCTBE NMPHMERAIOTCH B OCHOB-
HOM BHYTPEHHHC 3APAAb, T. €. 3aPAAB, NOMEHNIEHHBIC BHYTPH pas-
pyliaemMoro u BufpachiBacMOro rpysra.

Hapyxuse (Hakaaansie 3apsasl, KOTOPLHE PasMeniaoTcs Ha no-
BePXHOCTH PaspyliaeMoro H ymiorngemoro o0wexkra) 3apsiam Hc-
noABL3YIOTCA B OCHOBHOM IAfl YCTPOHCTBA NHOHEPHBIX KAaHAJIOB B
GOAOTHCTOM IPYHTE.

To hopme pasanuaior 3apsau yANHHEHHBE H COCPEAOTOYEHHBIE.
YaA#HCHHBE 32psabl XapaxkTepHavIoTea csoeli AIMHOM, KOTOpas
10AAKHs ObiTh Goaee NATH AMAMETPOB. Y COCPEIOTOMEHHEBIX 3aPA10B
dopMma 6auska K wapy Haw Ky6y. 3apainl, ameowne GopMy uu-
JAHBAPA, AAHNA KOTOPOro He NPeBLIUACT NATH AHAMETPOB, WAy
dopMy npAMOYroALHOro napanienenuneia, BHICOTAa KOTOPOro He
NPEeBHMALT NATHKPATHON BEAHYHHB €r0 Majgof CTOPOHB OCHOBAHS,
TAKKE OTHOCATCA K COCPEIOTONEHHLIM,

B Tex caysasx, Koraa zapal umeer dopmy kpecrosyio, T-o6paz-
EY10 W 1p., Kospduunest cocperoroueHus onpeenserca no op-
Myae:

3 —— v
VHQ:

i

rae V-Q — obbem 3apsios, Mm%
R — paccrosiiie OT UeHTpa 3apsaa A0 HauboJsec yaaacHHOI
ero TOYKH, M.

3apan CUHTACTCA COCPEAOTOHCHHEM, ecaH ¥ > 0,66, yaaunen-
unM, ecan ¢ <0,66.

3apaja, COCTOAWME H3 HECKOJBKHX 4acTed, pacnonoKen#ux B
OAHON 3apPAAHON KaMepe M OTIEACHHHWX APYF OT APYra WHepTHHM
MaTepHanoM - HAH BO3AYWHHIMA NYCTOTAMM, ABJASETCH Paccperoro-
YeHHBIM 3aPAAOM, -

Ilpu npuvenennn BB ana Bexenns semasusix pador Godbuioe
3HaYeHHe MMCIOT MJOTHOCTb 3aPSUKAHNA, ROTOPAs XapaxkTepusyercs
OTHOWICHHEM BCCa 32pfia K OOBCMY 32pALHOR KaMepm, i KoId-
(HLEHENT 3aPAXKAHHA, XaPAKTEPHIYILHICH OTHOMICHHCM 00beMa
3apaja K 00beMy 3apaAHON KaMepbl.

Jlas NpoM3BOACTBA B3PHIBA 3apA1 B3PHBUATOrO BEWCCTBA HHM-
unHpyercd, T. e. BO30OyAKIaeTcss, NPH NMOMOILH HAYAJBIOrO HMOYAb-
ca, 3aKJIOMAIONICrOCs BO BHEINICM BO3ACHCTBHA, HEOGXOAHMOM H
JOCTAaTOYHOM [AAs BO30YIKAEHHA B3PHLIMATOrO pasioxerus, Bean-
YHHA HAYaALHOrO HMIyJbca, HeOOGNOAMMOro AJs Hauaja BapuiBua-
TOTO Pa3NOKEHHSA, Pa3THYHA HE TOABKO Aast pasiuux BB, uo #
A% OZHOrO H TOrO JKe BellecTBAa NPH PasIHYHOM ero (DHIHYECKOM
COCTOSIHHH M 33BHCHT OT YYBCTBHTEAbHOCTH AaHHOIrO 'BeLIECTBA K
BHEWIHHM BOZACHCTBHAM.

CyutectsyiOT Tpi OCHOBHHX BHAA HAYaJbHOTO HMOYJAbCd, CAY-
mawero ang BosGyxnenus 3apaina BB: rennosas suepris — pos-
AeHCTBHE HarpeTHiM TeJ0M, HCKPOR A naaMeneM; MeXaHHuecKasn
IHEPTHS — YAap HAM TPCHHE; 3Heprus BapmiBa Jjpyroro BB —
B3PWIB AeTOHaTOpa MAW 3apsaa. HawaaenwM  uMmnyascom npu
B3PHIBHLIX padoTaX B rHAPOMENHOPATHBHOM CTPOMTEABCTEC 4alMe
BCErO CAYIKHT TeNAoBas 3nueprya (BspuiBanue nuuuunpywomero BB
B 1eTOHaTOpe OT OrHenpoBOANHOrO WIHYPa HAH 3NEKTPOBOCAJAMe-
HETeAs), a Takke Bapup Apyroro BB (kancioas-zeronaropa,
9/EKTPOACTOHATOPA MNpPH  HIHUHHPOBAHHH HHIKOUYBCTBHTEbHBIX
BB — amMoHHTa, feTOHHTA, NPeCCOBANNONG TPOTHAA 1 AP.).

Moaesnan padora s3pwisa

Paccmatpusas paGoty B3puiBa Kax paloTy axnabaTHuecKoro
PACIIHPEHNA MPOAYKTOB AETOHALMM, Pa3JAMYAIOT ABAa OCHOBHBLIX
BHAa nojesHoRl BuewHed paboThl BapwiBa: (yrackoe W GpH3aHTHOE
aefictene. Cnennduucckoil dopmoii paboTw sBascTCs Hanpasieil-
Hoe acHicTRAe, HAanpuMep, Kymyaarnsuoe. Pyracnas padora Bapuina
8 Goabwedl crenenn obecneunsaer rayOHHHOE ynaOTHeHHe OKpy¥Ka-
IOIIETi CPeibl, METATEJBHOE M PasAaMBBaONICe aciicTBHe B3pHIBA,
Ona obycaosaena kax aeficTBiem B3PBIBHOW BOJAHB, TaK H MOPI-
HEBLIM AaBACHHEM OT pacUNpPEeHHs NPOAYKTOB ACTOHAUMM 3apAna.
Dyracioe aecficTsne B3IpKBA HHAYE HAIWBAIOT paborocnocobrOCTHIO

B # OuCHHBAKT NO PacWIHPCHHIO KAllaNa CBHEUOBON GOMOL npn
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s3puise sasecku BB. Onpeaenenue paborocnocobrocty BB peraa-
mentuposano I'OCT 4546—48. Kpureprem ouenxn paGorocnocod-
HOcTH BB MOMeET CayXnrh TakmKe TPOTHIOBH IKBUBAJENT.
[Tocnenunit onpefeaseTes HCNbITaAHMEM Ha GaJTHCTHUCCKOM MAanT-
HHKE.

BpusantHoe AefiCTBHe 3aKA0YAETCH B HHTEHCHBHOM APOGICHHH
H aedopMauxi nperpai, HENOCPEACTBEHHO NPHJIEralOUIHX K 3apsiy,
NyTeM yAapa NpoiAyKTOB ACTOHALHH, CHKATHX A0 BHCOKHX AaBICHHI.
Bpusantnas paGora B3pniBa B (0AbINOH CTeneHA NpoABAsSCTCS B
HEMOCPEACTBEHHONR GJAH30CTH OT O4ara B3pbiBa, BHI3LIBAA nepe-
ynJaoTHeHHe HeNoCPEACTBCHHO NpHMbIKaoowed K xamyd.aerHod
N0JIOCTH «KOPKH® TAHHHCTBLIX NMOPOA, Pa3pyulcHHe JeCcCOBHIX i CYy-
necyanniX nopoa. BpusantHoe neficTBHE (NP NPOYHX PABHBIX YCA0-
BHAX) 3aBUCHT OT (DOPMBI 3apAla, MeCTa PACHOJOKEHHA AeToHA-
TOPa H HEOAHHAKOBO B Pa3HLIX HANDABJIEHHAX OT MecTa HHHWIH-
poBanua aerosauny. Bpusauriocers npommmaennsx BB pacrer no
KPHTHYECKHX 3HaweHuil, nocie yero pesxo nanaer. [lpumensercs
HECKOMBKO METOA0B OLEeHKH OPH3aHTHOCTH: MO 00MKaTHIO CBHHIO-
BBIX HHIHHAPHKOB, OTKAOHENHIO 0ANANCTHUECKOrO MaATHHKA AP,
Cpasunteasnas oucHka O6pH3anTHOrO ICHCTBRA pasauunnx BB
npoussoaurca no FOCTy 5984—51.

Cacayer orMeruts, uTo rpanb Mexay dyracuoii m Gpuaantioi
paloroil B3pBIBa ANAACTCH B 3HAUHTCALHOA Mepe ycaosofl. Ecan
paccMarpHBaTh NOMNMH WMIYALC ¢ ROCTATOMHO KPYTHLIM Nepeanny
(ppourom, To Gpusantnasi paboTa onpeaeaserca roJoBHON ero ya-
CTbiO, @ dyracwag palora NPONOPUHOHAJBHA MOJHOMY HMAYALCY,
T. €. MOAHOM 3Hepruy B3pumsa Ge3 norepb. [lockoabKy seaunyna
IIOJIHOTO HMOY/AbCa N3 A0BOJBLHO GAH3KOM DACCTORNUHHN He 3aBHCHT
OT CKOPOCTH ACTOHauuH, (yracsag paborTa B3pLIBA B H3IBECTHLIX
fpesesax T2KMe MOUTH HE 3aBHCHT OT CKOpocTH aetonauud. B ro
Ke speMsa OpusanthHas paboTa B 3HAYNTEIbHON Mepe 3aBHCHMT OT
cxopocTi Aeronaunu, B nepsom npubanmenun Gpusantnyio padory
MOXHO CUHTaTh MPONOPUHOHAJLHON BeauunHe AapieHus (Makcn-
MYMY HANpsXCHHHA) BO B3PLIBHOIN BOJIHE, XOTA € # HeJIb3H OTOXK-
JEeCTBASATh ¢ BCANUHHON AaBACHHS.

Kax Gpusautnas, Tax u (yracsas paboTa 3aBHCHT HE TOALKO
or csoitcts BB n pasmepa sapsiaa, 10 i OT yCAOBHi 3apsaxanns, a
TaKKe MEXaHHYCCKHX CBOWCTB OXpyxamoweil 3apsa cpeam. Beau-
dHia cosepuraeMoit B3pLBOM OpH3aHTHON palornl BO3pacTaer npu
BB ¢ smcokoit ckopocThio actosauny (takux, xax TOH, rexcores,
TPOTHA H AP.) M NpH OOALION MAOTHOCTH 3APSKAHUA.

B 10 XKe Bpems mnpumcncuue BB ¢ cpashutennno neSoasiuoi
CKOPOCTBLIO ACTOHAUMH (3CPHOrPAHYIHT, HIAHHT H AP.), HEBHCO-
Kad NAOTHOCTL 3aPANAHHA N NPHMEHEHHE 3aPSNO0B ¢ BO3AYUIHHMH
00600UKaMH CHOCOGCTBYET CHUAKeHRHIO GpH3aHTHON paboTnl 3apsna
[IpH COXpateHuH HAR Bo3pacranun dyracHon padorh,

[Ipn e3puiBasun HAPYXKHBIX (HAKNAANBIX) 3apaA0B GPH3AHTHAS
paGoTa COCTABANET CYUICCTBEHHYIO IJAH NPEOBAdAZONNID JACTh
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obuiest (moaesHofl) paGoTH, B TO BpeMa Kak y KaMy(pJeTHHX sa-
panos OpuianTHas paboTa COCTABAAET HCOOJBWIYIO 4acTh OOUWe.

Kymyastusnoe Aefictsue BB nposeaserca e sapsaax onpeie-
ACKHON KOHCTPYKILEH, NOCPEICTBOM KOTOPON MecTHOe aeficTBue
B3puina (NpoOHBHOE, pacKaJmBaloumlee, HHHNARPYIOWEE) NDPONB-
asfercs B opnpeaenesHoM Hanpasiaenun. JlocTHraercs 31O 3a cuer
00AHUOBANHON BHIEMKH B 3apsie (KoHH4eCKo#l, cepHueckon nan
napaboandeckoil (OpME), KOTOpas npeaoMascr u QopMepyer B
8HIC CHABHO YNJOTHEHHOI CTPYH NMPOAYKTH aeTonauus. Braroaaps
$TOMY CKOPOCTb MPOAYKTOB jAeroHauun Jjocturaet 8—I10 xM s ce-
KYHAY H Npespiliact CKOPOCTh JeTonauny camoro BB,

OcHoBsHbie CBOCTBA rPYHTOR

[Tpu cTpoKTEnBCTBE HPPHTaUHONHBIX COOPYXKEHHN BIpLIBHHIM
crnocolioM BuINOAHAETCA OONBWIOH O0beM 3eMAsHBIX padoT B pas-
JAHYHBIX FOPHOIEOJOrHYCCKHX (rPYUTOBLIX) YCAOBHSIX, B 3aBHCHMO-
CTd OT KOTOPHIX BHOHPAIT TEXHOJOrHIO BeAeHHS padoT H cpeicTsa
vexannsaunn, [IpH opUMeHCHHH MEXaHH3HPOBAHHHX TEXHOJOrHil
BENCHHS BIPHIBIBIX pa0OT B FHAPOMEJHOPATHBHOM CTPOHTE]bCTBE
Hauboaplliee 3HauelHe HMEIOT CaeIYIOULHe CBOACTBA FPYHTOB.

[Tposnocts VYqurmeas TorT Qaxr, 4ro rpyHts, ocobeHno
HCCBSiI3HDIE, HMEIOT HE3HAYHTCNBHYIO NMPOYHOCTb, HE YAA€TCH NOAb-
30BATHCA TAKHMH XapaKTePHCTHKAMH, KaK NPOYHOCTb HA OAHOOCHOE
CIKATHE HAH pacTaAcenHe,

OTH XapAKTEPHCTHKH HeOOXOAHMH NPK pacycrax, Koraa paspa-
0AaTHIBAIOTCA Mep3ane HAY TOplbie NOPOAB € WEABIO YCTpoficTBa
3apsHBX NOJOCTeH B HUX,

[lIpounocTh Mep3abiX rpyHTOB M MOPOX Na pacTaxenue o, B
20—30 pa3 meHbllie, eM TPOUHOCTL Ha OAHOOCHOE cxaTie, M3 ato-
ro cheayer, 4ro NpH YCTPOHCTEC 3apAdHLIX NOJOCTCH B MEP3AbIX
TPYHTax Hanbo/ec BHIrOAHO NPHMENATH 3apsKalouiHe MallHHN C
TAKHMH PAGOYHMH OpraHaMH, KOTOPhie OTACASIOT FPYHTH OT Mac-
CHBa [PeHMylUecTEeHHO OTpuiBoM. Beanunnw npownocti pasauy-
HBIX MED3AbIX FPYHTOB B 32BHCHMOCTH OT BARMHOCTH M TeMnepa-
TYPH npHsoanrcsa #a puc. l.

Fpanyaomerprueckuii cocTas T e npouentHoe
COzepIKaKHe N0 BECY YACTHL PAZTHUHOR KPYUHOCTH: Faabku (40 ma),
rpasua (2—40 mum), necka (0,25—2 mm), necuanodfi nuan (0,05—
0,25 ma), nuaespansix (0,005—0,05 MM) B rAUHHCTEIX (Menee
0,005 M) uacTuu,

Conporusnenue cannry. [lpu yerpoiictse sapsaumx
MO0CTER NoA AEHCTBHEM MEXAHMYECKON HAarpysku rpyHT paspylua-
eTCA B pesyavTate aepopMauiii, NPEBOCXOAAIMX  NpeieabHbIe
3Havenns. Cunraerca, 4to 9m# AehOPMAUHH NPOHCXOAAT 10 HAOC-
ROCTAM  CKOAbMEHHA  (HJAOCKOCTAM, MO  KOTOPHM  MNPOHCXOAHT
CABHI MacTull OTHOCHTeAbHO 4pyruX). Ilpm paspywenus rpynra



e | uactaum CONPOTHBAAIOTCA OTHOCHTEABLHO
N / CcABHTY. ITO CONPOTHBAEHHE XapaKTepH-
‘ / ayetcss  cuengenneM. ConpoTHB/eHHE
74 ; / CABHTY O IJIOCKOCTH CKOJILMKEHHS YBe-
/ JHYHBACTCH B pesyJbrate BHYTPCHHEro
TPEHHA HACTHI, BOHHKZWOUEro noj AcH-
CTBHEM HOPMAJTbHBIX HanpsxeHHH.

O6bemuas Macca, T.e OTHO-
LeHHe Macchl rPyHTa K ero oOneMy mnpH
ecrecTsentof BaakHocety. Jaa rpynros
ona cocrapasier 1,5—2 7/md,

[TopuetocTs — oOBEM nop, 3a-
NOAHENNBIN BOAOH H  BO3AYXOM, B 1pO-
g i i menTax ot obuiero odvema rpynta. Ona

¢ -4 & -2 - ¢7 XapakTepusyerca Kosh(pHUHEHTOM NOpPH-

CTOCTH, NMPEACTABAAIOWHEM CO00H OTHOIIC-
Puc. 1. Maumeuenue npouwo- HHE 00BEMa 3aHATHIX BOAOH H BO3AYXOM
CTH NP OQHOOCHOM CxaTHi [MOP K 00BLCMY TBEPALIN YACTHU IPYHTA.
MEP3IBIX FPYRTOB B IABHCH- OTHowenne nopoa Kk BO
“m"mag’{'"o':r':“:,"‘z f"' " 1e — BOJONPOHKHLAEMOCTb, BJAATOCM-

X KOCTb, KOHCHCTCHUHS FJIHHHCTLIX MOPOR,
3aBHCAINAg, B HACTHOCTH, OT CTENEHH YBAaMNeHHs, pacTBOPHMOCTL
B BOJE H Ap.

Becosag BAAXHOCTD — OTHOWCHHE Beca BOAB K Becy
cyxoro rpynra B npoucurax.  Ilpw sanoanenus Boaoi He Goacc
/s 00beMa MOP FPYHTE CYHTAIOTCA CYXHMH, PH 3aNOJHCHHH OT Y5
10 %/s o6BeMa Mop — BAAKHEMH, Golee /s 06beMa nOp — MOKPHIMIL.

CBsi3HOCTHL (B3anMHOe CUENJCHHe YaCTHIL) XapaxrepHsyer
CNOCODHOCTL FPYHTE CORPOTHBAATHCS Pa3leNiellHio Ha OTACHbHHIC
GaCTHUN NOA AEHCTBHCM BHEIMAHX HATPY3OK.

IMTaacTHyYHOCTL — CBOMCTBO rPYHT2 H3MEHATb QOpMY non
AeifcTBHeM BHCUIHHX CHA M COXpaHfuTh oty GopMy nocie yaajgenus
sHelux cua, HapboJptilefl NJA4CTHYHOCTBIO OTJIHUYAIOTCH BJAXKHBIE
rAHHbL, NECOK H Ap.

AGpPas3uBHOCTD — CHOCOOHOCTD MaTepHaja OKasuBaThL
gcTHpalollee AefACTBHE Ha APYrofi Martepuan. AGpasHBHOCTH TPyH-
TOB B 3HAYHTEABHOM CTENeHH ONpeleaserT H3HOC pabouHuX Opranos
3apsxaomux Mamus. CyntecTBYIOT pasiHunbie METOAB OUEHKH al-
PA3HBHOCTH, OJHAKO BCE OHM SABARIOTCA OTHOCHTEILHBIMH, Tak
KaK BeJHYHHA H3HOCA 3ABHCHT OT YAEABHEIX A2BJAHHNA, CKOpoOCTH
B3AWMHOIO NepeMelenus, TBepAocTH 1 npouxocts. IIpn oaxon u
TOft e NPOUHOCTH ¥ PA3AMMHON TBEPAOCTH BEJHYMHA H3HOCA MO-
wer ObITh Heonnnaxopod. HanGosiee MEPOKO NOAB3YIOTCH METOAOM,
NPH KOTOPOM 33 Mepy aGpasHBHOCTH NPHIAT OTHOCKHTeAbHBI H3-
10C o, M3MEpAeMuli OTHOMICHHeM OLLEMHOro H3Hoca craad Avg
# 0O BEMHOMY H3HOCY rpyHTa Avy!
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Yroa CCTECTBEHHOIro OTKOCA @ — yronr Kosyca,
KoTOpLIl 00PA3YeTCA NpH OCHNAHNH PASPHIXJIEHHOTO IPYRTA C HEKO-
topoil BeICOTH. BeanuyuHa STOro yraa 3aBHCHT OT Kosppuurenra
BHYTDEHHEFO TPeHHA U OT CBA3NOCTH. Jlag HecBA3HLIX TpyHTOR
yroJ eCTECTBEHHOTO OTKOCA PABCH yray BHYTPCHHErO TPEHAs.

ConpoTuBaeHHe rpynTa Baasausanuio. Ilps
B14BJMBAHHA XOROBOM uacTH HAM palouero OpraHa 3apsKaioulei
MalUlKHb IO ONOPHOMN MOBEPXHOCTLIO Nponcxoast aAehopmauun B
yeA0BHAX, OJAH3KHX K BCECTOPOHHEMY CXATHIO, T. €. KOrja na sJje-
MGHT [PYHTA IeHCTBYET OAHOBPEMEHHO OKPYKAIOWHA Maccus H
onopHasi NOBEPXHOCTb TaK, YTO 3JEMEHT OKA3LIBATCA CHATHWM €O
seex cropoH. Uem G/niKe K NOBEPXHOCTH PACMNOAOMKEH SAEMCHT, TEM
MeHblie BAWSIHIE BCECTOpOHHero cxartius. Baasansanne na neGoas-
wyio rayouny (mo 1 cM) HasuiBaeTca CMATHEM, KOTOpOe Xapaxre-
pusyetcst KosQPHUHEHTOM CORPOTHBACHHA CMATHIO.

[Ipr stom ycuame, neoGxoanmMoe AAA BAABAHBAHHS ONOPHON
MoBepXHOCTH, BO MNOFO pas Meiblie, YeM NPH BAABIAHBAHHH ee Ha
3HAUMTEABHYIO TAyOuHy. B 4acTHOCTH, A0NYCKAaeMble HATPY3KH Aad
X0A0BMX HacTell 32aPAXKAUIEX MAWHH OPClycMaTPHBAIOT NOrpy-
wenne g0 12 oM. Beauunsa ycuans, HeoOGXOAHMOIO Al BAABAHBA-
HHS ONOPHOI MOBEPXHOCTH, SABHCHT OT €¢ PasMepos.

BeaHunHE YAEAbHEIX CONPOTHBJACHHI PA3NHYHLIX FPYHTOB CMsi-
THIO pg B 3aBHCHMOCTH OT rpynnsl rpysta koaebaiores or 5 40
130 xu/m? (or 0,05 10 1,3 xkr/cm?). Beanuuus A0ONyCKaeMbix aasie-
KUl py WA XOAOBYIO HACTh 3apAKAOWeR MABWHHL COCTABAAOT
40—1500 gu/mM? (0,4—15 Krjem?),

Kosdpopuuuenr Ttpenunsdg rpyntra o cTaas H
rpyHTa O rpyHT 3Hauuve/bHHE NOTEPH MOUHOCTH NpH 3a-
pannbx paoTax NPOMCXOAAT H3-32 TPeHH# rpynra o paGouni
opran 3apsKapInell MaliMHB H rpyHTa O rpyHr. Beamunna xosg-
(HUHEHTa TPEHHSA TPYHTa O CPYHT 34BHCHT OT TOrO, paspuixacH
rpysT #au Her. Ha xosddunuent TpeHus CYINECTBEHHO BAHACT
yaeabuoe aasaenne. C nopuiulenneM yieapHoro Aasaenus ot 200
20 600 xu/M? kosddHUMEHT TPEHNA CHIKACTCA B CPEeAHeM Ha rJaH-
nax ao 17, wa cyramsxax ao 6,5%. B sasucumocts oT rpynnu
rpysta seanunna Kos(pQHUHEHTA TPeHHs rPyHTa 0 rpyHT Koaebact-
ca ot 0,5 no 0,9, xoshduuuenta Tpesnus rpymura o craap — 0T
0,73 1o 1.

PaspuxageMOCTDh — onpeie’serca oTHolenHeM obbema
pazpuxaensoro rpynra V, x nepsosayaibioMy oGwvemy V (B naor-
HOM Tene).

Kosthhuusent paspuxacuns sceria 60ablic eAHHKNN H 435 0A-
HOTO H TOrO Ke rpyHTa MoXxer OuiTh pasiuunwmM (Taba. 1).

OuunamunueckKkne CBOHCTBAa NOPOAHOro Mac-
cHBa, B nebopMupyeMBX cpenax Ouar BO3MYIWICHHS OKpy#Kaer
30Ha oObeMHbIX AedopMauuil cpeanl, T. €. R3PLIB NPUBOAHT K H3-
MEHeHHIO MJOTHOCTH Cpelnt B OKpYKawmefl ouar B3pHBa 30HE.

B ckajbHEX B NOAYCKANBHBIX NOPOJAAX, a TaKxKe B BOJOHACH-
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Tabauya 1
Suaveuns X03QPHUHEHTE PAIPHINACHHA HEXOTOPEIX TPYHTOB
FTpynr Kosddunment proxeenns
Pesunoit Necox # rpasui 1,1—1.2
Cyransok 1,2—1,25
[auna 13—14
[ictens 1,4—1,45
Cannscrail chaney L4i—16
Cxana 1,8—25

UCHHLIX HCCKAABLHBIX MOPOAAX 3TH ACOPMalHH B OCHOBHOM OGpa-
THMBL, a HeoOpatumasg cocraBisiomas o0beMHol aedopmaunn He-
ZHAYHTENADHA, YaCTO HeOWYTHMA.

Obbennnsemsle nox oGWMM HAIBAHHEM CHKAMAEMBIX cpep He-
CK2AbHLIC rOpHbLIe NOPO/I B HEBOLOKACHIEHNOM COCTOSHHN (ran-
Hbl, CYTIHHKH, NECKH H JIECCHI), & TAKXKEe PasaHuHbIC HCKYCCTBeHHO
H3TOTOBJCHHBIC CHINYYHC, MOPHCTHE H BOAOKHHCTHIC MAaTepHaa
CIOCOOHB HeoGPaTHMO H3MEHATH [JIOTHOCTb NPH AHHAMHYCCKHX
HarpyKerusx. OTMETHM, 4TO CTATHUCCKOE HATPYMKEHHe HeCKadLHbIX
[IOPOA B MaccHBE JHIL HC3HAUHTENLHO H3MEHSeT NJOTHOCTh, NPH
GOnice 3HAMHTENBHBIX NArpyskax NPOHCXOAHT mAacTHYeckoe 1edop-
MipoBaHHe ¢ o0pasoBanueM NPHIM BHNUPAHHA, Yiaphoe Mexai-
YCCKOE HArpysKeiHe YIJIOTHSAET MOBePXHOCTHRIN CJ0H, M JAHIlb
B3PBIBHON HMMAYAC MPHBOAMT K YIIOTHCHHIO HA 3HAYHTEALHYIO
rayGuiy. CnocoGHOCTh 06pa3oBHBaTh Pa3ANYHON YCTONYIBOCTH Xa-
My(AeTHbie NOJAOCTH ¢ Pa3ANYHLIMH YNAOTHCHHLIMH CJAOAME H yr-
AaMi BHYTPCHHETO TPEIHHS 3aABUCHT OT AUHMAMHYCCKHX CBONCTB 110-
POAHOro MaccHsa. ITH GAKTOPH MOJOMKCHH B OCHOBY KAaccH(HKa-
UMY HCCKAMBILIX NMOPOA, KOTOpas npuscaesa B tabanue 2, [lpu ee
COCTABJACHHH HCNOJbL30BaHa ©oO0WAg reoTeXHHuecKas KiaaccH(uxa-
uns I1. H. [Tanoxosa [46], nepepaGorannas n ionoanckuas ¢ yve-
TOM PHHATBIX KPHTEPHEB,

Xapaxrtep AefiCTBHA B3pLIBA B rPyHTAX

B3pus sapana BB suisbizaer u3MeHeHne COCTORNMS OXpYKa-
ueit cpeisl, KOTopoe OGYC/A0BAGHO PC3KHM NOBHUIEHHEM {aBACHUS
B 3apaanch xamepe. I1cPBOHAYAALHO CTCHKH 32PAAHON KaMmepsl He-
MBITHBAIOT AHHAMHNECKYIO HATPYSKY — Yyiap, onpejeasioussit Ha-
NpAXKCHHA HA GpONTe BOJHW BOIMYUIEHHA B cpexe. Boace npo-
NOMKHTEALHLIM SBASETCA KBAIHCTATHUCCKOE NaBAeHNE MNpPOIYKTOB
JleTonauku, o6yCA0BIHBAUIee KBASHCTATHYCCKHE HANPIKEHHS B
cpejte i nepeseuicHue paspylueHHoro Matepnana. Boawna sosmyime-
i, BOSHHKZIOWAA NpH B3puise B CPeie, CKPVKAIEN 3apsai, an-
JIACTCA BOJHOK HANPAXKCHHH.

Ecan noMectuth cepuueckiii 3apsi B3PLIBYATOrO BOULECTBA B
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Tabauya 2

HCTn

Feconornueckan KARCCHPURKAUNS HECKAARHLIX BOPOA € YUETOM MX (PHIHKO- MEXARMMCCKHX W HAHHAMHYCCKUX Cho
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NAACTHYHLIE FPYNT HA rayGHHy, 3HauuTeAbHO GOABLIYIO paxuyca
PaspyliCcHHA, 4 3aTeM B30PBAThb €ro, TO Hd PasAHMHBIX PACCTOHHHAX
OT UEHTPA 3apsiaa, VUHTLIBAS, YTO FPYHT 00A4A32T HIOTPOMIBIMH
cBOiCTEaMH, 00PA3YIOTCH KOHICHTPHUECKHE 30Hu aedopmaunn, du-
3HYECKAA CYUIHOCTb IIPONECca PasBHTHA B3PHBA CaAEAYIONas: yaap-
Haf BOJHA CXKATHH, BO3HMKAIOIAR B pe3yabTare B3pHBa 3apsaia
2106010 THNA HA rpanHue pasjaena BIPHIBYATOrO BEUIECTBA M TPYH-
Td, PACnpOCTPAHACTCA C ONpeAeNeHHOH CKOPOCTLIO, 3aBHCAULEH OT
OJ0THOCTH B3PHBAeMON Cpeabl H BHYTPEHHEro AaBJCHHS rasos, B
ray6e Maccupa. B npumbikaomem K 3apany cao0e nanpaenne cxa-
THA CTAHOBHTCS HAMHOrO BLIUC NPOYHOCTH TPYHTA, BCJAEACTBHE
9ero rpysrt cxumaercsi, o6pasys cepuueckyio xamyaeTsyio no-
J0CTh, PAAHYC KOTOPOH HAMHOrO NpesbllaerT paiunye 3apsaa. Boa-
tHKawouee npu aeronauny BB orpoMiice aapaenie B 3oue cxKaTHA,
aocturaiomee 107 Kr/em? cnocoGCTBYeT CHABKOMY CHKATHIO CKeleTa
rpynTa, a cleaoBatebiio, yBennuenuio ero oobeMuoro seca. Beaea-
CTBHE BBICOKOW TemmepaTypu B3pmina (10 4500°C) ua suyrpenued
MOBEPXHOCTH MOJOCTH O0PA3YIOTCH CBOCOGPASHLEIE HAPOCTHl CHex-
werocs rpyHra.

Bapun 3apsaa BB 86anan c0Goanoit noBepXHOCTH CONpPOBOXK-
AacereA redopmanHel rpynta, ero Bu6POCOM H 0OPa3OBAKHEM Bbi-
emku. [Tpouece 06pasoBanis BOPOHKH OUCHDL CAOMKHLIT H BO MHOrOM
33BHCHT OT CBOHCTS B3pniBaeMulX nopol. OAHAKO AJs Beex Kare-
rOpRH rPYHTOB MOXKHO YCTAHOBHTL PHA OOWINX 3aKONOMEpHOCTEH.

A. H. Xanyxaes [52] na ocHOBaHHH M3YUEHHS KMIIOTPAMM MPO-
necca o0pasoBaHHA BIPLIBHON BOPONKH B MECKE YCTANOBUA CJe-
ayioliee:

PO HTENLHOCTL NpoNecca GOPMHPOBAHHA B3DPHIBNOI BOPOH-
KH BO MIOrO pa3 NPeBLIMAET NPOLOAMHTEABHOCTL BO3ACHCTBHR
rasoe;

00p4a30Bayie BOPOHKH OOYCAOB/JEHO 3aNacOM KHHETHUECKOR
 SHEPrin, npuolbperaeMoii CpPeaoil B MOMCHT BO3JCHCTBHA razoB Ha
rPYHT.

[Mpouecc paspyweHuss rpyHIOBOro MaccuBa NPOTEKALT CALAYIO-
mHM 06pa3OM: NpK B3PbiBe COCPEAOTONCHHOIO 3aPANa BOKPYr Hero
obpasyerca noaocts 8 opme wapa. B nocaeayownit Mmoment, xo-
T3 HAYHHAET CKA3LBATLCA BJAMAHHE OGHAXEHHON MOBEepXHOCTR
MOJOCTb BLITATHBAETCH B CTOPOHY JAHHHH HAUMENLIIETO COMPOTHS-
aenns (JIHC), npunumas popmy sanunca. [lpn srom CKOPOCTH ne-
peseutenns rpyara B cropony JIHC Goablue, ueM 8 npoTHBONOI0MK-
Hy10. 710 06YCAOBAGHO TeM, UTO MO NMOJOCTHIO B PesyabTaTe BO-
BACYEHHS! B ABHXCHHE AOMOJHHTEALHBLIX OGBEMOB rpyuTa yBeaHUM-
BAETCA CONPOTHBIEHHE €ro MNEPeMENICHHIO H  cXKaTHio (BBMIY
NOCTCNCHHOrO YBeAHYEHHA NJAOTHOCTH), @8 HAaa MOJOCTBIO B OCHOB-
HOM YMECHBIUACTCH CONMPOTHBAENHE IPYHTA MepeMelleHnio (B CBA3MN
¢ pocroM ofOHaxesHofi mosepxHocTH). Takum o6pasoM, Bepxuss

4aCTh MONOCTH MO CPABHEHHIO C HHXNKHEN ObleTpee yBeanuuBaercs
B oGbeMe. B smoMent, Koraa TOAUHHA BepXHell 4actd 000J0UKN
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yMCHDIIACTC HACTOABLKO, YTO NPOHCXOAMT Pa3puB ee, NOPOAH B
sHle OTACABHBLIX KYCKOB H UacTiu BmOPacHLBAIOTCA HA HEKOTOpOE
pacCTOsIHHC.

B Hucruryte xumuueckoii ¢pnanky AH CCCP Guan nposeaens
ONBTH C HENbIO BhIICHENHA MeXaHH3Ma HAXOMJEHHs KHHeMaTHue-
CKOWl IHCPrHH BhiOpachiBaeMbIM rpyHTOM. B3puiBm cocpenoTouennnix
34psaoB Maccoil 24 r nposoauancs 8 mecke [24). Onmiramu yera-
HOBJENO, YTO NPH OTPAKEHHH BOJHLI CKATHA OT CBOGOAHON NOBepX-
HocTH He Maba0aaeTcs CKauKOOOPA3HONO BO3PACTAHHA CKOPOCTH,
YTO CBHACTE/LCTBYET O HEynpyrom Xapakrtepe oObeMHbix aedop-
mauui B necke. Ilocne Buixoaa (PpoHTa BOAHLL cKaTha Ha cBoboi-
HYIO fI0OBCPXHOCTL NPOMCXOAMT BHIPABHHBAHHE CKOPOCTEH MO paauy-
¢y, CKOPOCTh Ha MOBEPXHOCTH MJAABHO BO3PACTACT A0 MAKCHMAJb-
HOrO 3H4YCHHA, @ BMCCTE C TEM YBCAHYMBACTCA H KHHeTHUeCKas
9HEPTHs CJOSt FPYHTA MEXKAY cBOOOJHONH MOBEPXHOCTBIO ¥ NAOCKO-
CTBIO.

Crenesb BO3PACTAHUY KHHETHYECKOR 3HEPruM BHOGPaCHIBAEMOro
(PYHTa 3aBHCHT OT rayOHHH 3ain0xenns sapana. Tak, npy eapupe
japsiia Maccoil 24 r Ha rayGune 10 cM ckopocts Vi, npuMepno B
5 pasz 0OJbluc HAYaJbLHON CKOPOCTH, @ NpH 3arayOienHy sapaaa
na 30 cm — npuMepHo B 2 pasa.

Bospacrauue ckopocTn noaLema cBoGOAHOR NOBEPXHOCTH 00BAC
HACTCS TO/bKO AEHCTBHEM l1aBJeHMA B NPOAYKTaX B3pusa. [lpn
9TOM YCJOBHO BBUIEJAIOTCH ABe CTOPOHB NPOLECCa, BEAVINErO K
BO3PACTAHNIO KHHETHYECKOH SHCPrHH BHOPACHIBACMOro rpynTa,

[leppas — cBOGOAHAA NMOBEPXHOCTH OTPAHHUHBACT NPHPOCT Mac-
Cbl TPYHTA, BOBJCKACMOrO BOMHOH B ABHMKCHHE, H NPHBOANT X
YMeHbICHHIO HanpsukeHnil B rpyure. B pesyavrtate storo notepn
SHEPriy HA HArPes rPYHTA 33 (PPOHTOM BOJHbLI, KOTOPHIE NPH BIPhi-
Be 3apsiaa kamyd.aera aocraraior 60—709%, scefi sneprun s3puba,
ymenbmaiorest, TIPHTOK Ke sHepruu K ABMmYywcfica Macce rpynra
CO CTOPOHB MPOAYKTOR B3PLIBA HE H3IMEHACTCH H HAUHHAET NPEBHI-
UIaTh 3aTpaThl Ha NAACTHYeCKOe RedopMHpOBaHHe rpyHTA.

B1opas cTopoa — yckopennoe ABHKEHHE TPyHTA B HampaBbae-
il CBOGOAHOR MOBEPXHOCTH NPHBOAHT K HAPYUIEHHIO CHMMETDHH.
910, B CBOIO OYEPEilb, BEAET K TOMY, UTO B CAMHHILY TEAECHOTO yraa
8 Hanpasaeiun BhiGpoca Oyiler nepenana OoAbluas SHEPrus, ueM
B DPOTHBOMONOKHOM Hanpasaennn. Hapywenwe uentpaapuon cum-
METPHH N0JOCTH NPOHCXOAUT BCe ObiCTPEe C yMEHBbNICHHEM rayGHHM
3aM0KeNn s 3apaia.

Takum oGpasoM, MexanuaM BHGpPOCa NpPH B3pLIBE B MecYaHOM
PYNTC MOKHO NPEACTABHTH KAK NPOLUECC BHTAJAKHBAHMA rpyHTa
NpOAYKTaMH B3pPHIBA.

Mexannam nepenaun sueprui npH B3PHBAHKA COCPEAOTOUCHHBIX
3apanos maccodt I, 10 # 1000 1 B CBASHBIX rpyHTaX aBTOPH CcXeMa-
THYCCKH PACUNEHAIOT HA TPH CTAAHMN.

[lepnas cTaama oXBaTwBaeT nepHoa OT MOMeHTa XeToHauus BB
A0 MOMCHTA BHIXOAA BOAHW CAKATHA Ha CBOGOARYIO MOBEPXHOCTS.
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B Teuenne 31010 NEPHONA ABMKEHHE PYHTA MOAOOHO ABUKCHHIO
npy B3puise B 0e3rpanny4Hoi cpene.

Ha sropoii CTaiun sHepris NPOAYKTOB B3PbLIBA Pacxoayercs
[IPEHMYNIECTBCHHO H2 YCKOPeHHe ABMIKEHHS FPYHTA B HAUPABJEHHH
K cBoGOAHONH nosepxnocTH. [leppoHayaibiio UCHTPAJABLHO-CHMMET-
pHYHOE noje CKOpOoCTell NOBepNHOCTH JOCTHraeT 3HaueHuil, KoTopble
3aMeTHO MPEBHIUAIOT CKOPOCTH Ha (PpoHTe BOJHH cxatus. [lpu
3TOM O0pasyercs XapakTepHbll Kynoa NOAHHMAIOerocs FPyHTa.
Tonmunsa Kynoaa neanaunTeabLia M yMeHbIIAETCA [0 Mepe ero
noabema. [Ipu aansneiiuiem ABHKERNH Kynmoa paspyluaercs, olpa-
3ys MaccHp JAeTAINHX KYycKos. K KOHIY BTOPO# CTAAMM, KOrga npo-
HCXOAHT [0JHOE pa3pylienne KyNnoaa, HEprus NPOAYKTOB B3plLiBa
NPAaKTHYCCKH NOAHOCTBIO HCHEPNaHa.

TpeTba craans — 3TO HHEPUHOHHLI Pa3jer rpyHTa B nose cu-
b THAKCCTH. JlanbHOCTh Pa3acTa rPYyHTa ONPEACASETCH 3anaceHHol
B KYCKaX KHHETHYECKOH ISHEPruell, YIraoM BeCTa o CHIAOH CONpO-
THBJIGHHSA BO3AYXa.

Taxosa B 00wHX 4YepTax KapTHHA B3PHE3 Ha BLIOPOC.

K H310KeHNOMY HEOOX0AHMO 100aBHTH, YTO NPH B3pMBax Mac-
coit 1o 10 T oGuem subpoweniiof NOPOAL NPAKTHYECKH Nponop-
UHOHAMCH Macce 3apaia, ATO CHHAETCALCTBYET O FCOMETPHYCCKOM
nono0un BOPOHOK, oOpasyeMulX B3pLBaMH pasHoro macurada.
Hecnenosanue xHHeMaTHRN ABHAKENNHS cpeibl TakiKe N0Ka3ano, ¥4To
Ha4waabHble CTaaHR BHOPOCa Pa3BHBAIOTCA B COOTBCTCTBHH C NPHH-
ILHIOM  reoMeTpHyeckoro noaodus, Takum o6pa3oMm. npocrpaHct-
BeAHO-BPeMelllible  XaPAKTePHCTHRE Mpouccea BuIGPOCAa HAa HAYadb-
HBIX CTAAHAX €ro Pa3BHTHA H PasMepsl BOPOHOK, OTHECCHHBIE K M-
HEHHOMY Da3Mepy 3apsia WAH K NPONOPIHOHANLHON CMy BeanunHe

X
1/ C, OKA3LBAIOTCA O1HHAKOBLIMH NIpH B3pHIBAX pa3HOro Macuwrada.

Hanpuxep, aaa s3puiBa | T BB 8 range Ry C= (0,87—0,05), aan
sapmsa 10T BB — R/ C= (0.84—0,04).

ClieloBaTC/ILHO, NYTEM MOIEAbILIX ONBTOB ¢ MaabiMH 3apana-
MH BHOPOCA MOKHO PacCuUHTATh JCHCTBHE 3HAUHTCJALHEIX 10 Macce
3apsaos.

Cymecrsyiouine npeacTasICHis O 3aTpaTax SHepruy npmu B3pbl-
Be BechMa pasHoolpassnt H nporusopeunssl, Q4K Hecaen0BaTEAR
CHHTAIOT, UTO NPH pacueTe 3apsiaa BHOPOca HEOOXOAHMO YUHTHBATS
3aTpaTl SHEPrUH HA NPCOAO/ACHHE CHAH TAKCCTH MOPOA, ApYyrie —
3aTpaThl JHCPTHH HA MNPEOROJCHHE CHA CHENACHHS, TPETbH — Ha
NpeoOAEHe CHAB TAMCCTH K CHJ CUENJEHHS 10°GOKORON mMOoBepX-
HOCTH B3PLIBROMN BOPOHKH.

Kax noxa3aan nceneloBagus N0 KHHCMAaTHKE ABHKEHHA cpeab,
‘pacueT 32panos BuIOpoca Hesb3s BECTH, HCXOAT TOABLKO H3 3aTpar
SHEPIrHH Ha NPEoN0JACHHE CHAB TAMECTH H CHA cuenJieHHs. 3aBHcH-
MOCTH AAf PACUETa BCAKUHHB 3apAia AOAKIB YUHTHIBATL 3aTPATH
sHeprun na ynpyrue aedopmaund. B NMpOHIBOACTHEHHLIX yCA0OBHAN
OCHOBHBIE NapaMeTPH PACCYHTHBAIOT MO SMNHpHYeCKHM dopmyaan.
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[IpoBepKa 37X (POPMYA CHEUHATBILIMH SKCNEPHMEHTAMH, 3 [/aB-
qoe, AAHEHMM UWIHPOKAX TPOH3BOACTBEHHHLIX ONBITOB MO3BOJAET
cudTATb HX AOCTATOMHO HAALKHBIMH AJAS TeX YCJAOBHIl B3PHIBHBIX
paboT, MPHMEHHTEAbHO K KOTOPLIM OHM COCTAB/EHSL

CHCTCMAaTH3HPOBAHHBIE CBEEHHS O NOJAYHCHHH NPOPHALHBIX
BHIEMOK B PYHTAX C NMOMOINLIO B3PHREA H MCTOAHKH HX pacuera co-
nepxatca B paborax [, Il Mlemnmioka, M. M. Jlokyuvaesa, I'. H.
[Mokposcxoro. Kak npasnio, METOANKH OCHOBBIBAIOTCSH HA MCNOAL-
30BaHAH B3PLIBA COCPEAOTOUEHHBX H CKBaXKHHHBIX 3apR10B, pac-
MOJOKEHHHX BROAL OcH Oyayuied BeeMKH B OaHH, ABa H Gojec
psina. [Ipn B3PHBIOM MCTOAC CO3MAHNS BHEMOK MPHMEHAIOT TOJb-
KO yCHACHHBe 3apsin BuiGpoca, 10 o6ycaoBREHO TEM, HTO npH
B3PLIBAX C YCHJIEGHHHIM nNoOKazarejeM BLIGpOca J0OCTHraeTcs Haw-
Gonpiinii 00BeM BHIOPOWIEHHOH MOPOAL H3 BHIEMKH H COOTBETCT-
BeHHO YBG/JAHYHBAETCH BHAMMAR TrAyGHHA BHEMKH.

Buaumas raybHHA B FAHNHCTHX W CYTJHHHCTBIX FPyATax

P=05-W-n,
rae W — AHHHSL HAHMEHLUIEro CONnpoOTHBASHHS,

n — nokasaTte.sb Bmbpoca,

Ot rayGRIN BHIEMKH 3aBHCHT Yroa OTKOCA, OAHAKO NPH B3ph-
BaHHH Ha BHIGPOC MOMKHO MWL B OrPAHHYEHHBIX Npeae’ax HaMe-
HTL yroa. B sTom cayuae He Beeria ceuenHe BHIEMKH CTPOro CooT-
BCTCTBYET TpeGOBaHHAM, NPCABABAACMEM NPH MaIIHHIOM cnocobe
npoxoaxku. [losroMy uHOria npu B3puisanuy Ha BuIOpoC, YTOGH 1M0-
AyuUHTh ceuenne, HAH3KOE K 327aHHOMY, MPHXOAHTCH BhHIGPACHBATHL
AHIWHEA oOBEeM FPYHTa H NPeBbIAaTL pa3Mepbt BHIEMKH MOBEPXY
HJH yMEeHbWATh rAYOHHY BHEMEKH.

B3puishbie napaMerpbl YCTaHABAHUBAWT rpaHUCCKH ¢ TakuM
pacyeToM, 9TOOH BOPOHKH B3DbiBa M0 BO3MOMHOCTH TOYHEE COOT-
BETCTBORANH TPpeOyeMoMYy NpopiIio BHEMKH.

Baxmubim GakTopoM npil BIPHRHOH NPOXOAKE BHEMOK SBASETCH
NpaBH/AbHOE YCTEHOBJCHHE PACCTOAHNS MCKAY 3apaaaMu. Bmeuka
NPaKTHYECKH MOCTOAHHOrO CCHEHHA NPH B3PHLIBE OAHHAKOBHIX cocpe-
JNOTOYEHHBIX 32PANOB ¢ PanubIM 3arJy0aeHHeM, PacnoAOKCHHBIX B
OAHH paAl, obpasyercs NPH YCAOBHH, UTO PACCTOAHHE Mexay 3a-
paRaamu

am2tlw,
2

Ecan sapaan pacnonOMKeHE HECKONLKHMH NapanfeabHuIMH ps-
LaMH, TO paccrosilie MEXKAy PALAMH PaBHO PACCTOAHHIO MeXAY
3apAlaMH, TO eCTh
n+1

W.

Cocpenorouennsie 3apsan BuGpPOCa paccUHTMBAKTCA no Gop-
Myae M. M. Bopeckosa:
C = qW?*(0,4 + 0,6n?),
rae q — yaeabunlt pacxo; BB,

b=a=
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Kax ycranonjeno npaxkTHKOii B3puiBHBIX palot, 312 opmyaa
<npaseiJiRa TOJAbKO NpH raybnHe 3aloxenus 3apsua no 25 M.

[py Goabiwedl rayGuue 3ajoxennus B QOPMYAY BBOAAT NMONPABKY:

C = qW? (0.4 + 0.6n%) V ‘%
Meton B3pHBaHMH HA BHIOPOC BKAWUAET CACAYIOUIHE BAPHAHTLI
ABYCTOPOHHHA BBIOPOC rpyHTa C ONHOPANHBIM H MHOrOPRAHBIM
pacn_onomcaue.\: 3apanos;
OMOCTOPOHHHH HAMPaBACHNKI! BRGPOC ¢ ABYXPAAHBIM HAH MiHO-

FOPAAHBLIM PECNOJOXEHHeM 3dPAI0B, IPH KOTOPOM OCHOBHAA WacTb

GuIOPACHIBAEMOrD I'PYNTA NEPEeMeIacTCa B 3a1aHHOM HANpasieHity,

B npakrike s3puBHuX paGor 60AbINOE NPHMEHEHHE MNOAYUHAIN
BIPLIBLL ¢ ABYCTOPOHHUM BhiGpocos. [Ipu 3ToM cammm  npocThiM
¥ CaMBIM BBIFOZHLIM FIBAAETCH OANOPANIOe Pa3MellecHHe 3apA/loB.
B stom cayuae naumennwnii pacxox BB u sauGoabtuuit 06beM Bhi-

Opowennoro rpynta. OIHAKO NPH TAKOM PACROJIOMKEHHH 3apAAOH

co3faercs BeleMka HeGOAbWON wHpHHL 1o ady. [Tostomy npu fe-
00XoaUMOCTH 00pa3oBaHna GoJce IWHPOKHX BEEMOK MPHMENHSIOT
2—3-pA/HOC PAcnONOXKCHHe 34PAACB, a WHOrAa M B3pHBaHie c
GOABHTHM UHCJA0M PAAOE.

Lupury BueMKH MOBePXy onpeaeasnior no gopmyae

Ly =2n0W 4+ b(m — 1),
rae m — YHCAO0 PANOB 33PAL0B.

[lnpuna suleMxy noHu3y Ly ==b(m — 1),

Ilpn ABYXpAAHOM pacnosOMeHHH 33pPRA0B NOKA3ATEAb aeficTBas
B3pLIBA N NPHHUMAIOT PABHLIM AA8 OOOMX PANOB, MPH TPEXPAAHOM
PACTIOJNOKEHHH AJf 3apAloB cpeisero paaa n Oepyr ua 0,5 Hoaslwe,
HeMm Aaf KpaiHHX PRAOB.

Ilpn MHOrOPAAHOM NBYCTOPOHHEM BLIGpPOCE A4S  AOCTHAKEHHS
MaKCIMabuoro Bubpoca BHAYaAe B3PHBAIOT 3apAibl KPaillHuX pa-
A0B, 34TCM VCHAGHHble 3apAinl cpeadero paaa. Ilpn arom Bpems
3aMeNJICHHA B3PBIBA YCHJACHHLIX 3apAA0B R0AKHO OHTh TAKHM, HTO-
Gnl paspylleHHast ¥ NOAHATAN B3IPLIBOM 3aPsALOB NMEPEOfl ouepein
Macca rpyHTa Moayuasd nocrynareabHOe HaNpPaB/ACHHOE ABHMKCHHe
noa zefictenem Goace MOUHLIX 3APAIA0B Cpeanero psaia. Bubpouen-
UR{ 33 DpeleNn EbleMKH rpyHT oGpasyer no Gopram ¢¢ rpebun,
HanGoabumas BuicoTa rpeGHA — BOAN3H BLICMKH, ¢ yBeJAHUEHHEM
PACCTOAHHSA OT OCH BLICMKH OHA YMCHbLUAGTCA. '

Muoraa wueswroaso pacnojoxcsyue BuGPONIGHHOrO0 rpyHTa no
ofe cTOpOHN BueMxH. B sTHX cayuasx npuderaor K Bapmsy ¢ Ha-
npapaenyuM BROPOCOM, NpH KOTOPOM OCHOBHAaSH Macca rpyHTa pac-
(pCAeAseTCa HA OAHOM H3 GopTon BalemkH (10 80%).

Teoperuueckue OCHOBH pacueTa 3apaioB PAacCMOTPEHHBIX CH-
CTeM HanpasaerHoro swlpoca rpynra paspatoranw I, M. [Tokpos-
CKHM [50‘]) Ha OCHOBE 3aKOHOMCPHOCTEH BHCINHEH Oan HCTHKH.
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HanpasJeHHbi#i OLHOCTOPOHHHI BHGPOC OCYILECTBANCTCH B3Phi-
soM e MeHee ABYX pAOB 3apsaios. [Ipd stoM noxasarteas Aeicr-
st B3pLIBA BTOPOro psina (OCHOBHOTO), Hanpasasiowero GoabILYIO
yacTh B3OPBAHHOIO TPYHTA B OAHY CTOPOHY, NMpuuuMaerca Ha 0,5
Goabiue 3apAA0B NCPBOro psia (BCNOMOFATEAbHOIO).

Hanpasaenuni BHOPOC 10CTHIAETCH PA3HOBPEMEHHBIM B3pLIBa-
yuey pinoB 3apanos. Tak, ecau HeOGXOAMMO NMPOM3IBECTH Hanpas-
JeHHbA BWOPOC MPH ABYXPAAHOM PACNONOKCHHH 3apAIOB, TO CHa-
4aJa OAHOBPCMCHHO B3PHIBAIOT 3apsifibkl BCMOMOraTeNbHOrO psaa.
B peayabrate o0pasyercs BhleMKa, NapaaaeabHas OCH OCHOBHOI
BHICMKH, M CO3acTCAi OOHAXKCHHAA NOBEPXHOCTH AAS 3apPSIAOB OC-
possoro paia. IMosToMy npu B3pHBe 33psI0B 3TOr0 psAga uepes
onpejeieHHOe BpeMs  N0c/je B3pbiBa 3apAA0B  BCIOMOraTeabHOro
psila OCHOBHaR Macca B3OPBAaHHOTO rpynTa GJarozaps GOKOBOMY
nanpasiennio JIHC emlpacwsaercs B cropoily oGHazeHHON no-
sepxsocti. Tlpn 370M 8 TOM Ke HanpPaBACHHM YRACKAGTCA M B30-
ppanias H NOAHATAN BBEPX NMOPOAA OT B3PLIBA 34aPAJOB BCNOMOra-
TEAbHOIO psAia.

Bpems 3amensenus sasucur or eamunn W U n: 8 npaxrtuke
PH 3aMEeATeHHOM B3DHBAHHH ero MPHINMAKT paBubiv 2—4, a npu
KOPOTKO3AMENIeHHOM  B3PHIBAHHH  ONpeaedsioT no  opmyae
t=K-W, rac K-—xospduunenr, zapucammuit or xpenocrs #
CBOICTB MOPOA (Aas Marxux nopoa K=6).

B nocaeanue roam TeopeTnyeckue i IKCNEPHMCHTAAbHHE HeCHe-
Aosanus, nponeaennnie 8 CCCP, noxasaan, 4to sanpasieHHocTs o
o6beM BLOPOCa NOPOAN MOKHO YBEAHUHTL METONOM IOCKHX 3a-
PAIOB.

[peanowennnii M. A, Jlaspentbesum [33] metor Hanpabich-
HOro BHOPOC2 COCTOHT B TOM, UTO MCTAEMBiif OOBEM IPYHTZ OOKA4-
ABBAIOT €O Beex cTopon cioem BB, Kovopwlii B pesyabrate B3phina
il COOGUIENHs FPYHTY HMNY/ILCA CO3MACT KAk OM «TBEPAYIO CTEHKYS,
npensTeTBYIonylo 6oxkonoMy pasiery rpyera. Toamuna cinos BB
YBEAHNNBACTCA B HAnpas/ienny, o0paTHOM ABHKCHHIO BwGpoca, i
OHPCIeJACTCH CHOMCTBAMH PYHT2 H AaJbHOCTBIO Gpocanns. [lpu
Takom cnocole pasMellenHsi NJOCKAX 3apAi0B MOKHO A0CTHUL
100%-noii nanpapaensocTH BrGpOCa,

TIpu oanocroponneM HanpasienHoM BHOpoce BOIMOMHH K apy-
FHe cnocoGuw npHMeHenrs NJOCKHX 3apsiaos. B wactnoctw, npemio-
Kenuee A, A, Uepnuronckunm  [53] mMeToan nAOCKHX M KAHHOBMI-
HUX 32pAA0B, 32704€HILX HCMOCPEACTBEHHO BO B3PHBACMOM Mac-
CHBE, Xal0T 10CTaTC4HO 3(GMEKTHBHBIN Hanpasaenubi swbpoc. Aty
METOAB! OTAHYAIOTCA OT HSJOMCHHOTO BHILC TeM, UTO OTCYTCTBYIOT
NPHMHMHUBIE 3apsiasl,

A7 NPOH3BOACTBA OAHOCTOPOHNEro HANPABJAENNOro sHIGpoca B
CIyuae ropuaonTaabHol csoGoaHON MOBEPXHOCTH NOJA B3PBIBACMbLH
06beM NopoaLl 3aKAAAMBAIOT KAHHOBHAHbLH 3apsa. I'lo ceoemy zeii-
CTBHIO OH SKBHBAJEHTEH CHCTEME TPeX MAOCKMX 3apsios.

Ecan c¢soGoanas nosepxunocts NPHMBIKAET MO HEKOTOPHM yr-
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JIOM K FOPH3OHTY, TO MPHMENAIOT 3apAA B BHA¢ TOHKOH ILIACTHHBY
PacueTs NOKa3sbiBaloT, 4TO NPH AaHHOM B3DHIBHOM MCTOAE TOJdUIHH
MJIOCKHX 33PAL0B MOMKeT KoJebaThes B WHPOKHX Apenenax (B 3a:
BHcHMOCTH OT OGbeMa BuOpacbiBaeMoli MOPOAb, AaJbHOCTH Gpoca:
uus u np.). OueBuaHO, NAOCKHHA 3apsil HebOAbMWOMN TOAUHHE NPaK:
THYCCKH HEBOSMOKHO 3a]10XHTh NOA B3puiBacMbiil Maccus. [losro:
MYy OJOCKRH 3apfil MOXKHO 3aMEHHTh IKBHBAJCHTHOH MO AeHCTBH
CHCTEMON KaMepHbiX H CKBaXKHHHBIX 3apAloB, pacnoaaraeMbiX E
OAHOM NJIOCKOCTH.

B oreuecTBentofl npaxkTiHke MeTOA MIOCKHX 3apsAla0B, HECMOTDS
Ha PAA NPEHMYILECTB, He MOAYYHJ PacnpocTpaHEeHHA H3-38 CJAOXK-
HOCTH BeACHHA paboT, OTCYTCTBHS UYETKHX NPaKTHYECKHX DCKOMCH
AAUMi A4f ONpeleseHHbX rOPHO-TEOJOrHYSCKHX YCAOBHIl, MaJo
SKOHOMHEYECKOH 9((PexTHBHOCTH.

B3PbIBYATHIE BEIWECTBA, CPEJCTBA H CHOCOBbI
B3PbIBAHHUS

B 1962 r. 8 r. Byaanewre 6maa npausita Mexaynapoanas Ean-
Hag KJaacCH(HKAUHA NPOMBIUIEHHHX B3PLIBYATHIX BCLIECTB
CPeaCTB 3JCKTPHMECKOro B3pPHIBAHUA.

B CCCP, B coorsercTeBHM ¢ 3TON KJaccHPHKauHel, NpHAATA
KJAacCHOHUKAUNA NPOMBILJICHHBX B3PLIBYATHIX BElEcTs, 00A3aTen:
Hast 14s Bceobuiero noassosanusn, Ilo yxazannoii KjaacCHPHRKaUHA
npoMmbiitientnie BB pasjenenst Ha HenpeaoxXpaHHTeAbHbe H npe-
AOXPaHHTEAbHbIE.

Henpeaoxpaunreasuwme BB neasrca #a asa kaacca:

npHMeHAeMble Ha OTKPLITLIX paborax; ,

A48 OTKPHITHIX H MOA3EMHBIX PafoT, HE ONACHBIX MO CKOMJEHHIO
rasa W nmetai,

lMpeanoxpanurennpune BB nensarca ma vernipe kaacca:

OrpaHHYCHHOr0 NPHMEHEHHA W CMEUHaJAbHOTO HasHauenus (A4
paboT B YCAOBHAX, ONACHBIX HANHUHEM BOAOPOAA H TAKEJAHX Yrie-
BOAOPOIOB);

AAA B3PBIBHBIX padoT no yraw;

NOBLILEHHON NPELOXPAHUTEALHOCTH (B3DLIB OTKPHITOrO 3apsia
200—1000 r He BLI3bIBAaeT BOCHAAMCHEHHS METaHa M YroabHO
nbian);

BulcOKONpenoxpanuTeanisie BB (n3peie OTKpuITOro 3sapsia x
2000 r He BLI3WBAET BOCMMAMEHEHHA MeTaHa H YroJabHOM MblaH).

[lo crenexy onacHOCTH NPH XPAKEHHH H MEPEBO3Ke B3PHIBUATH
MATEpHAAR! MOAPA3ACIACIOTCA HA NATHL rpynm:

I — BB ¢ coaepxanncem 6oace 15% Kuakux autposdupos, e
(h1erMaTH3NPOBAHHBIA FeKCOTeH, TETPH;

1] — ammuaynoceantpennsie BB, TpoTHa H cnaass ero ¢ apy-
rHMH HHTPOCOeAHHemisMH, BB ¢ conepianuem muIAKHX HUTPO3DH-
pon He csbiwe 15%, QaerMaTH3HPOBaHHLIL reKcorel, ACTOHHPYIO:
Wi weyp;
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111 — nopox ABMHBI H Ge3aMHBIT;
[V — neroxaropst B K31I;
V — neppopartopiibie 3apaabl H CHapAAbl C YCTAHOBJECHHBIMH B

HHX B3PHBATEAAMH.

Kpoue 3T0ro, B3pHIBYATHIE BeuwleCTrsa MNoApasAeasioTes 1o Xxa-

paKrepy MGHCTBHA B3puBa — Ha OpuaauTHHle, (yracHsle H Ap.;
110 COCTaBY — Ha@ AMMHAYHO-CeJHTPEHHBIE; HHTPOIHLEPHHOBbIC, HHT-
pONpON3BOHbIE
COJH TpeMyuel KHCAOTH; MO CTPYKTYPHOMY COCTOSIHHIO — Ha MHO-
pouikooGpasuble, KPYMHOAHCIEPCHBIE, NPECCOBAHHbIE, JIHTHE, NJa-
cTHYECKHe, BOAOHANOAHEHHLIe; N0 CBOHCTBAM — Ha BOAOYCTOMYM-
gpie, CTOMKHE, FHIPOCKOMHYHBIE.

4dpOMATHYECKOro psild, OKCHAHKBHTB, Aa3HIbl,

BapsiguaThie BEUECTBA A5 CTPOUTEIbCTBA KAHANOB H KOJJEKTOPOR

Jlasa CTPOHTEJNbCTBA KAHAJIOB H KOMJEKTOPOB B3pbLIBAMH HA Bbl-
Opoc NPHMEHAIOTCA B3pLIBYATLIE BeLIECTBA, odJaxaouie [peHMy-
IECTBEHHO MeETaTeJbHRMH CBOACTBaAMM, a Taxkxe YAOBAETBOPAIO-

uine Tpe6oBaHUAM GR30NACHOCTH NPH XPAHEHHH, TPAHCNOPTHPOBAHKH

# oGpamennn, dra rpynna npoMpiwacHusx BB aonymena Eanan-
MH npaBHAaMH 0e30NacHOCTH NpH BIPHIBHHX PaboTax TOJABKO AJA
OTKpBITHIX pabor.

B cocras 3710fi rpynne BXOAAT aMMHAYHO-CENHTPEHHHE B3PHIB-
4AThiE BELECTBA H HHTPOCOERWHEHHA.

AMMHaYHO-CCAUTPCHHBIE B3pDHIBYATHIC  BeulecTsa
OpeAcTaBafoT cO0ON MEXaHHYCCKHE CMCCH aMMHAuHOf CeAHTPH C
APYrHMH B3PHIBYATHIMH H HEB3PLIBUATHIMH BCLUECTBAMH, He coAep-
AAWUMH HHTPO3(PHPOB. AMMHAYHAA CENHTPA BNEpBHC OLLIA H3TO-
tosiena [aayGepom 8 1658 r. u onmcanma noa HauMEHOBaHHEM
«naaMennntii mutpars. [lo nuemmeMy Buay ceauTpa npeiacrasasger
coGoit Gesoe HANW €Aa60-KeATOE KPHCTANIHUECKOE BEWIECTBO, MOJY-
EHHOC B3AHMONEACTBHEM aMMHAKa H 2a30THON KHCAOTH

NH;s + HNO;z = NH;NO;.
AMMHAUHAA CCANTPA MOJKET CYIIECTBOBATH B HECKOABKHX KpPHCTA-
AHYECKHX MOAMDHKAUMAX, KaXKAaq H3 KOTOPHIX YCTOH4MBA B onpe-
AeICHHOM HuTEPBaJe TeMnepatyp. [Ipy HarpeBaHuH HAN OXJAax]e-
HHH OHA MOXET NCPexXOANTh W3 0AHOHK Moauduxauuy B apyryswo. ITo-
AHMOP(rinie NPeBPALIEHHN CEAHTPH! BJACKYT 32 co00ifi H3MeHeHue
NAOTHOCTH KPHCTAJJOB H BBAGJEHHe WAH NOTJOWEHNe Tenaa,

Hacunuas naoTHocTs ceAUTPH B 3aBHCHMOCTH OT CROCOGA M ye-
AOBHII KPHCTAANH32UMH HaXOAHTCH B npeaenax 0,86—0,97 r/oms.
Bessonnas cenurpa naasutes npa temneparype 169,1° Ilpu nann-
UMK BAary Temnepatypa NJaBACHHS CEAMTPH 3HAUATEJABHO CHM-
xKaerces,

AMMuaunan ceAHTpPa Xopowo pacTsopsiercs B Boze, Ee pacrgso-
PEHHE TNPOMCXOANT CO 3HAUMTCABHBM NOrIOuUlenHeM Tenna, Ilpu
pacrsopenun 6 wacteli ceantpw B 10 wacTax Boam Temnepatypa
oMK aeTCA NPHOAN3NTEbHO Ha 27°. AMMMHAUHAsA CeHTPA He B3aH-
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monedicTayer ¢ Al Fe, u 371 MeTasabl MOryT CAY/KHTb MATEPHATION
N4 M3rOTOBJCNHA PA3AHYBEIX 3aPAMKAOULIN YCTpoiicTB. THrpocKo:
UHYHOCTH AMMMAUYHOIN CCAHTPH Bhicokasn. [Hrpockonuaeckas TouKa
BrpaXaeMas B NPOUEHTAX OTHOCHTEALHON BJAAMHOCTH, COCTABAAC
npn 10°—15,3%, npu 25°— 62,7%, a npu 50° — 48,1%. Haanun
B aMMHAuHON CeJHTPe nMpHMeceii APYTHX PACTBOPHMBLIX B BOJe BE
utecTs OOLIYHO BedeT K CHHJKEHHIO FHIpoCKOnuueckoil ToukH. Mk
JIOYCHHE COCTABASIOT JHWD TakHe NPHMECH, KOTOpHe 00pasyio
ABOHHBIC COJIH.

Ilpn paccMOTPeHHH XHMHYCCKHX Peaxinii pasgoenns aMMHay:
HOH CeJHTPH B KaueCTBE PeaKUHH B3PLIBYATOrO PASJAOKCHHA Yaul
BCETO NPHBOASAT OANO H3 pasaoxenuii Heprao.

2NH;NO; — 2N; + O, + 4H,0.

Cunraior, 470 3Ta peaxuHs 10MKHE HATH NpH BO3GYKACHH
B3pbiBa aMMuauHoft ceautpnl B3puieoM BB mau aamxe noa zefier
BHEM HarpeBanus, npn t=400°C u Bwuwe, NpH 3TOM pacnaa aMMu
AUHOR CCAMTPHE MPOTEKAET CO B3PBIBAMH N0 yPaBHEIHIO:

ANHNO;=2NO,+3N,+8H,0+29,5 kkan/mons.

Cneosare/ibllo, aMMHAUNAA CEAHTPA HMCeT NOAOKHTEAbHEI
KHCAOPOAHKE Ganane # OTHOCHTCA K caalmM B3PHIBYATHIM Belle
creaM. OQHO BpeMs aMMHAUYRYIO CeANTPY HEPANHOHAILHO HCNOMjib-
30Ba/fH B KauecTse camocrodteassoro BB. [as  posGyxaenns
B3PHIBA AMMHAMHON CEIHTPL TPCOYeTCH MOULHBIN OPOMEIKYTOUHLL
acToHatop. B nacrosiwee BpeMs aMMHAuNYIO CeNHTPY B UHCTOM
BHAE AJS B3PBIBHLIX UeJeH He NPHMEHAIOT H3-33 €€ HH3KHX B3PhIB-
HBIX CBOHCTH.

Onnako, y4HTLIBAS, UTO OAHH TPaMM aMMHAUHOH CCJAHTPHW NpH
paznomerun suiaeaser 0,2 r kucaopona, o6BIYHO CBA3AHHONO ¢ 330~
TOM B BHAC OKHCJO0B, HO CHOCOGNOrO OKHCAHTL OpPraHiyeckue 10-
GaBKH, €cH OHH NPHMEHIAHLI K CeNHTPE, ee HCNOML3YIT B KauecTse
KOMTOHENTa B3puiByaTelX cMecedl, OT MHOTHX ApYrHX OKHCAHTeNCH
AMMHAYHAA CEAHTPZ OTAHYACTCA TeM, YTO B HPOAYKTaX ¢¢ pasno-
JKEHHA He coAepauTCA TBepasiX seuiects. [losromy BB Ha ee oc-
HoBe ABAAIOTCA Goace pabotocnocoOHLiMH, veM BB na ocHose
APYTHX OKHCJAMTENCH, NAIOWHX NPH PASTOKEHHH TBEPABI OCTATOK.
CaMpiM pacnpocTpancHHbBM B3PbIBYATHIM BEUICCTBOM, B COCTAB KO-
TOpPOro BXOAHT Godec 709Y aMMHA4HOMN CEMHTPL, CUHTAIOTCA aMMO-
HUTHL,

K aMwiaqHo-cenuTpesnsM B3PHBUATHIM BellCCTBAM, NpHMeHse-
MBIM MIPH CTPOHTEABCTBE KAHAJA0B H KOAJCKTOPOER, OTHOCATCH TAKK
rpanyinTh, 3€pPHOrPaHyAHTHl H APYrHe npocrediuue B3PHBUATHIC
BellecTsa,

Hutpocoeannennsn Hexkorophe BapmBuaTHe BeuecTsa
3TOH FPYANBI BXOAAT B KauecTBe COCTABHEIX wacTel aMMHaUHO-ce-
autpennsix BB, a Takike a4 CHapAKeHHA Kanciael-1eToHaTOpOE
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Tabauya 3

XapanTepucTika u3puBHATHX BEIECT, NPEANAIHAUCHHIX AAN 83PLEHON NPOXOAKN OTKPLITLIX BLICMOK B CYXHX [PYNTAX

=
s 22
Xa p—ap—
s 288 B 2R oEE 2 7
232 5 2 {8 = o S = !
s 22
§ o2 -
gps” o el ) 22 25 3
gupa - ﬁ— o — - — — — 88
ggg,a VI’ | | lcl [ é ¢
ERE3 = 8 BFR 88 B
== ) © o~ Y~ o s
-_‘c > . . - - gy - . .
232 = e v o M meem - ':Iaco
55 _L - | | J::3 152) | |
25 = “ s Sy Sk 0B e la- TRR, 7 N
U= - @ N A o e Y. Y-S
g-' = = - =
§s§ 5 o & g{ 88 82 =
% (4 84 L{L4] {0
‘g_ é & % e =@ -
7 2 )
an g 23 § < N2 SRR
£33 @ S & |§ NS o e D
228 — - g - P
g% aa o @& 88 8 oo
g"ﬁ = —— - c oo ) -
E%g =1 I | < hll | Pl |
23 RS- & = S S R
— - o S o S = -
: - = — =
2 ¢ 8 B g Z
= ) = T = £
3 e & 28  F.3
g = =% ah r_._lgu
§ [ == = = §= =
= R S = > s 53 o= 2
s = =2 go = = =% ©
2 3 == Or & £ o R
35 = " = = B &2 s Fa
i ] 58 :'5& = =S &=
2 g £ 8;—_- =& = g 5=
5 € & = ar =z 2 =2
g F kg HxE. BN gL
3 & g3 2z 2 =3 = R
z g £ & S o &2
> 2= ¢ 5% Sa 8 Ha Sn 22 9
s ¢ % FE g2 X gax g8 FEE %
as GBS 8 |emE g FE G mEGI o
-~ OU=Fr <2050 OFazxgE
1 = & = J o
= = <9 v -
- ® -
£ 2 2 8 =R = TRE
g = & ;E Ex 25 = S e = = 8 “
R = = = i = N e S n =2
g = DR 8P 8% S = ANV SN Sym &
a i io 22 =’ i: g g =29 =0 T3 E
gr 32 32 a2 F s ax =< g0 B
= < < o = | 2 = - { = b A

* PekoMenayerca K DPHMCHEIIHIO B KAWCCTBE NPOMEKYTOMHOTO ACTONATOPa.



H AeToHHpYyloulero wnypa. OCHOBHBLIM NPEACTABHTENEM HHTPOCOCAN-
newwit saserca Tpotua  (tpunuriporoayon — CgHz(NO;)sCHs).
B nopouwKoo6pasHOM BHAE OH CBETJIO-XEJATOrO UBETa C MAOTHOCTBIO
0,85—1 rfem®. TpoTua geTonupyer OT KancloJs-AeToHaToOpa H HMe-
er OTPHUATEbHHN KHCA0POAHLA Gaaanc. [IpH B3puiBakHy B BOAC
OH He TepsieT CBOMX B3DHIBUATHIX CBOMACTB, MaJOuYBCTBHTEICH K
yaapy # Tpenuio. TpPoTHJA He THrPOCKOMHUEH, HEPAaCTBOPHM B BOAE
H OTHOCHTCH X cuabHoOpu3auTHbiM BB. Baaronaps ykaszasHbM
cBOMCTBAM TPOTHA BXOANT B COCTAB  AMMHAYHO-CEAHTPEHHBIX H
npocrefiliEX BoAomachimennsix BB. B uucrom suae TpoTHA AR
MaccOBHIX B3PWBOB B TPYHTAX HE NPHMEHSCTCS B CBASH CO CPaBHH-
TeAbHO BHICOKOl CTOMMOCTHIO. ACCOPTHMEHT OCHOBHBLIX HPOMBIUIIEH-
uex BB, fonyuleHHnX K npuMencruio Exunuivn npasnaaMu Ges-
OMAacHOCTH HA OTKPHTHIX paforax, NpHBeicH B Tabaune 3.

Ha pucynxe 2 npuselessl no-
JYYEHHBIE  IKCTEPHMCHTANbHLIC
KPHEBIE, XapaKTEpH3yWIllHe 3a-
TyXalHe B CYNECH BECOBOM BAAX-
Hoetn 13—14,5% MakcuManb-
HMX Ranpsxenuit Ha dponre
B3PLIBHON BOJAHBI NPH B3pPBIBAX
KaMy(dieTHHX 3apsi0B rexcore-
Ha, amMonuta u Tpotnaa. Kak
BHIHO M3 ITHX AaHHBIX, HaHGO-
Jlee BHICOKOGpH3aHTHOE B3PbIB-
HaToe BCHIECTBO TFEKCOreH naer
B3PLIBHON HMIYALC € BHICOKHM
3\ NEPBOHAYAABHLIM  YPOBHEM HA-
A\\ npsxennii, GLICTPO NANAIOLHX

Ha CPABHHTCALHO KOPOTKOM pac-
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Pue. 2. Hasmenenne paanaibHux Ha-
NPRAMEHHA OT OTHOCHTEALHONO Paccyo-
SAHES NPH BIPLBAHHH  COCPelOTONEH-
HEX KamydacTHHIX 32pRaoB rexcoreda
(1), ammouura (2), tpornaz (3) u
amoxoroaa (4).

CTOSIHHN.

bBoJsee HH3KBI MepBoHauajb-
HLlll YpOBeHb HanpsXKeHHd —
NpH B3pHIBE TPOTHAA H AMMOHH-
Ta, 0AHaKo Goaee medasneHHOE 3a-
TYXaHHe NpUBOMUT K TOMY, HTO
Ha paccroanun, pasiom 10—12
paamycaMm 3apana, ypoBeHb Ha-

npsKenu#t npH B3pHIBe 3THX 3a-
PANOB NpPEBHINAET YPOBEHb HANPSKeHHi NpH B3pLIBe reKcorexa.
XapakTepHo, 4To H4 BeeM NpOTAXKeHWH u3mepennd (a0 ro=30R)
YpOBeHb HANPAKEHHN NPH B3PLIBE 33PSL0B aMMOINTA Guin BN,
yeM NpH B3phiSe 3aPANOB TPOTHAA.
CoOTRETCTBYIOUIHe 3aBHCHMOCTH aNNPOKCHMHPYIOTCA
wamn GopMyaamu npn 5<re<30:
1as rekcorena o, = 4645, ry — 3,11;
aas tpotuaa ¢ =145, r,—1,63;
AnA aMmMoHHTa o, =292, r,— 1,21,

caenyio-
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Ha OCHOBAHHH IKCIEPHMCHTOB MOKHO CIeJaTh BLIBOMA, YTO. NpH
rAVOUREOM YNJIOTHEHHH NMOPOIHOTO MACCHBA BIPHBAMH KaMmydJacr-
yhix 3apAnoB Gosee uenecooGpasHO MPUMEHEHHC AMMOHMTA, a Tax-
we Oojee HU3KOGDH3AHTHHIX B3PHIBYATHIX BEIUECTB — 3ePHOTPAHy-
miTa, HFAANAT2 H T. A

[Tpu npOBEIEHHH ABTOPAMH ONBITHHX PaloT MO B3PHBAM HA BH-
Gpoc npy BLINOAHEHHH ONRTHO-MPOMBININCHHLIX p360T [0 npoxoaxe
s3pusHBIM cnocofom Bwemok Kapaxymckoro kanaza nsenn B. H.
Jlenuna u Faasnoro MypraGekoro koanekropa (Typxmenckas
CCP) pacxoa Tporuaa (yewynposasuoro) Ha 1 m® BueMKH npe-
sullIan PacXold aMMOHHTA, 3epHOrpaRyjaMTa H Hraauura na 15—
95%. Bo BCeX cayuasx paaxuoctbh nopoa Ouisia He smiwe 10—129%.
Bosee #AH Meliee CYULECTBEHHON Pa3uillLl B Pacxole Tpex nocaei-
unx B3puiBYaTLIX Bemects na 1 M* puem®n ormeucHo He G0,

U3 npaxktuky caeayer, uro 60—80% npaMuX sarpar Ha B3pwiB-
Hy10 MPOXOAKY OTKPHTHIX BBIEMOK COCTABAAIOT 3aTPATH HA B3pHl-
poMaTepiain. OuesMAHO, YeM MeHbllle CTOHMOCTH HCNOAB3YEMOro
riuna BB, TeM MeHbll¢ CTOMMOCTb B3PBIBHOH NPOXOAKH.

Huas smGopa nauGonee 3xoHomuunoro tTHna BB ueobxoaumo
0Ab30BAaTLCA NOKa3aTeneM orHoulcHna croumocth | kr BB k Ten-
JoTe B3puiBa. BeauunHa STOro nokasareas MMeeT CJeNVIOUIHe 3Ha-
uyeHua (xon./xxan):

Amyvonur Ne 6 KB — 0,0169
3epHorpanyauT — 0,0165
Ipasyaur C-2 — 0,0132
Ipanyaur AC-4 0,0135
Hrpannrt 0,0069.

HanbGoaee nu3knil nNoxazaTeNb HMeET HrAaHHT, H3TOTaBAN3ae-
Mbifi @ Mecte paboT H3 CPaNYAHPOBAHHON aMMHAYHOR CEAHTPH
H AH3ENbHONO TOMANBA; M3 B3PHRYATHIX BENIECTB 33BOACKOrO H3Tr0-
Tonnenug — rpanyant C-2 n AC-4.

C yueroM H3JI0MEHHHX B TabaKue 3 NaHHBLIX NPHBEACHH peKo-
MEeH1yeMuie 1458 B3PHLIBHON NPOXOAKH BbIeMOK KaHAJI0B H KOJAJeK-
TOPOB B CYXHX CBSI3HBIX TPYHTaX B3PHLIBYATHIE BELIECTBA H HX OCHOB-
Hble cBoiicTBA.

Ilpn sspuiBavnu B 00BOAHEHNUBIX 3aPAANBIX TPAHIIEAX HADANLY €
BOAOYCTOMUHBLIMH  B3PLIBYATHIMH  BEIIECTBAMH 3aBOACKOTO H3ro-
TOBJACHHA MOKHO NPHMCHATH IKOHOMHYNBE PACTBOPOHANOMHEHHBIE
H3roTosaennnle wa wMecre wudlauuTe. MX ocHoBHON cocrasmoOf
94CTBIO, KAK M MFA2HHTOB, ABAACTCA AMMHAUHAR CETHTpA.

Xopowse pesyabTaTi NOKA3WBAIOT TAKKE 327NuTHE BONON He-
KORAMUHOHHBIE (BCACACTBHC NPCBHLIUEHHS CPOKA XpaHeHus) nNupo-
RCHAHHOBHIE NOPOXa.

POCTEAINAM B3PHLIBYATHIM BEULECTBOM NPH CTPOHTENbCTBE Ka-
Hanos u konaexropos ssagerca uraanut. Huskas crommocts rpa-
HYAipopanHol aMMHAUNON CeANTPL M AH3EABHOTO TOMJAHBA, 8 TAK-
K€ npocToTa  MX HITOTOBACHHA O0O6YCAOBAHBAIOT  OTHOCHTEABHO
HH3KYIO CTOMMOCTD HIAHATOB MO CPaBHCHUIO CO BAPHBYATHMH Bellle-
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cTBaMH 33BOACKOro MarotoBaerus. Tak, CTOHMOCTb | T CEAHTPM CO-
crassisier 0Koao 70 py6.; 3eprorpanyauta — npumepHo 160, ammo-
uura — 180, Tporaa — OGoaee 300 py0. npu NPaKTHUECKH pasioi
spdexTuBaocTH, XpaHenHe CCAuTPsl A0NYCTHMO HA OOBLIMHBIX CKJAa-
nax, nepeBo3ka Ges CMeNMa’bHOH OXpaHn., ITO TaKiKe NOBHIIACT
SKOHOMHYHOCTD B3PHIBHMX paboT # No3soasct nanbojee npocTo
OpraHK30BaTh NPOHIBOACTBO B MOACBHIX YCAOBHAX. B GoapmiuHCTBE
clyuaes HeT HEOOGXOAMMOCTH CTPOHTH PACXOAHBIC CKAAAM BB, MoX%-
HO OTPaHWYHTLCA MEPEABHKHLIMA B3PBIBONYHKTAMH, BHIYCKACMBIMK
cepuiino Ha maccy apromamnn 3HJI nan MA3.

[panyauposalHas CTPYKTYPa HIAZHHMTA 3HAUHTENHHO YBEJAHHH-
BaeT IWHPHHY 30HH XMMHUECKOro NpeBpauleHis B AeTOHAUHOHHOM
BOJHE M MIMCHAET XapaKTep NPOTexanHs Bapuina. Bmecto pesxoro
OBBILCHAR 1aBAcHAs W BLCTpPOro cnaja ero ipH B3pHBe TOHKO-
aucnepchux BB uraasuT oGecniednBaer MOCTENCHHOC YBEAMMCHHC
HaYaABLHOND A2BACHHA C NOCACAYIOWHM YMCHblIEHHeM. IT0 NPHBO-
AAT K 3HAYRTEABHOMY YBEJIHYEHHIO BPEMCHH BO3ACHCTBHS MNPOAYK-
TOB ACTOHAUHH HA OKPYKAIOUMA 3apslL rpyHT. B pesyanrate CHH-
JKaeTca uaMeabualouice AeficTBHE B3PhiBa B MecTe KOHTAKTa rpynra
¢ 3apsnoM, C yBeanyenuesm BpeMery BO3ACACTBHA NMPOAYKTOB BIPH- -
pa obume GOpMB PabOTH B3PHIBA NPOABAAIOTCS HA GOJbLIMX pac-.
CTOAHHAX OT 3apAAa, uTO ODYCJAOBANBAET YBEAHHYCHHE obpema
YIIOTHACMOrO # BHIOPACHIBAEMOrO rpyHTa.

HauGosee 3pGPeKTHRHO HCNOAB3OBAHNE HIAAHNTA NpH MCXaMi-
3HPOBAHHOI TEXHOAOrHH H3rOTOBJACHHUA BB, besonacnocts KoMIo-
HEHTOB MCAAHHTA MPH CMEWCHHH JAOMYCKAaeT HIroTOBJCHME BB ne-
(I0CPCACTBCNHO HA MeCTe B3PHIBHBIX palor. [Ipn 3apaxanuu wraa-
UHTOM CKBAMKHH M KaMep Ha Kapbepax KOMIOHeHTH (aMMhauuas
ceanTpa M AM3CAbHOE TONIMBO) CMEUIHBAIOT HA MecTe paGor uan
¢ MOMOUIBLIO CMCCHTEALHON YCTAHOBKH, KOTOPYH VCT2HABANBAIOT
oxos0 ckaaza BB. B nocaelseM cayuae aMMHAUHYHO CeAHTPY KO-
seficpoM NOAAIOT OT CKAala X Apo0HAKe, rie OHa noapepraeres
WHTENCHBHOMY Mameapuenio. Yepes Oynxep ceantpa nocrynaer B
CMeCHTEIBHYIO KaMepy, 31€Ch MOCPeICTBOM HACOCA ONPHICKHBACTCA
AM3CTBHBIM TOMABOM H 3arpyKacTeA B KY30B aBTOCaMOCBAA2 waH
TPAHCNOPTHO-32PAAHON MaUINHEL Taxylo TEXHOJOTHIO MOXKNO Yye-
NCIWIHO NPHMEHATH UPH H3TOTOBJEHHH B 00070UKAX JHHERHO-MPOTH-
JKEHHBX 3apAJOB MrAauiTa HeGOJbWOro yAEILHOTO Pacxoaa.

JIAs W3TOTOBMEHHA MOUIHBIX TPAHIIEHHKIN 33pA10B € VACABHBIM
PACXOAO0M, NPEeSHINAIOUHM HECKOAbKO COTEH KHJAOTPaMMOB, Tpe-
Gyercss HECKOABKO CTAUHOHAPHHIX CMECHTEALHEBIX YCTAHOBOK # 60Jib-
{oe YHCAO0 TPAHCMOPTHO-3aPAAHBIX MAlUHH, Onanaxko no Mepe npo-
ABHKCHHA (bpoHTa BapMBiLIX padoT HeOOXOANM uacTeiil 1eMOHTAK
! MOHTAX CMECHTECABHLIX YCTAHOBOK, UTO OTPHUATEILHO OTPAXKACTCR
Ha (POH3BOACTBEHHOM DHTME. [TosToMy B 3THX YCJOBHSX NpHMeHc-
HHe ONHCAHNOH TEXNOJ0riH geneaecoobpasno, ocobedHo  ecan
yuecTh HeCTaHA2PTHOCTE 0GOPYI0BAHHA.

3apaaka GOABWOre UHCAZ CKBAKHE HAH Kamep HrAaHHTOM 33-
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#UMaeT J0BOJLHO NPOAOAKHTEABHOC BPEeMS (HHOrAd HECKOALKG:
cyTOK). 3a 3TOT NCPHOL 4aCTh KHAKOrO KOMMOHEHTa rcpxe'r'cu i
npOHCXOAHT mepepacnpeieelie AH3EIbHOr0 TONJAHBA 110 BHICOTE
sapsiaa, [Ipy napyuiennn onTiMa bHOT0 COCTABA CHHIKAIOTCS B3PHIB-
nple csoficTsa cMmech. Tax, Hceaerosanusamn [29] ycranomeuopqro
¢ M3MEHCHHCM COAEPIKAHHS AH3EJBHOrO TOMAHBA B urna;inre'sua-
YHTCAbHO H3MEHSETCA TemI0Ta B3pHLiBa, ONPeAeJAIONIAR OOUWLVIO
IHepruil0 XHMuyecxoro npeppauwtesus BB. HauGoapweit reu.nor)t’m
p3pbisa (904 KKaa/Kr) 06Malnaer UrAAHHT C HYJeBhIM KHCTIODOAHEI M
GasancoM, cofepxamui okono 5,5% ausenvHoro Tonausa (puc, 3)
ITpr yMeHbIUEHHH  KOJHuYeCTBa Romhe
AH3EALHOTO TONJAHBA B MLAAHHTE  xeare
10 2% TennoTa B3pHIBA CHUKa- B
erca A0 540 KKaJ/Kkr, To ecTb
nowTH B 2 pasa. AHaJorHuHoe &
ABACHHE Habawnaeres H npH SR
SHAYHTETBHOM YBEIHUCHHH KHL- 40
KOrO KOMIOHEHTA. 7
Takunm oOpasom, aas npea- /
oTBpalenua yacTHuHol notepn ‘¥
B3PLIBHLIX CBOWCTB  MrlaWura, &
BLIIBAHHOR JIMHUTCABLHBIM  3aps- & I
KaHHeM, TNpPH HCnoAb3oBaHWn 7 2 $ ¢ 7 ox
TpanlueNnHMX 3apAA0B HIAAHHTA
HeoOXOINMO JOBECTH /10 MuHWH-
MVMa uukn npurotosienns BB
H €70 3apaaku. B To e spems

l\ =X qpv.

FAC q — yACAbLHAA NOTeHNHadbHa
JAbHas sveprus BB, xaa/xr:
f — NI0THOCTh BB, r/cm?; : L
V —obrem BB, cud,
ue"l;lpaou:menexme pV Bupaxaer maccy BB, a ¢ — o6vemuvio xon-
o(n;c':: cug;opﬂzn:g;u;; ::guna‘ Cncnosggeabuo. npH AOCTORHHOM
) OTKH SHEPrus H3Menser ‘
HaABHO o0BeMHON KoNue vt S S
HTPAUHH SHCPrHK 3as i1
YACAbHON 3Hepruu e3p 7 i o Telorates
BIBUATOrQ BeilecTBa Tak
sapaxanas. Orciona . Sty
; 1a MOMKHO CAeNaTth BHBOA, HTO
HHH HrlaHHTOB MaKcHMa f o R o
. ManbHOro 3HAYCHUA MOK
CYCT 3a/HBKH OnThHMa 3 e
4 JALHOTO KOAHYCCTBA
S ex AN3CABHOT0  TOM
)('n‘asxgg;(oan onru.\xaabﬁoﬁ NAOTHOCTH CEANTPHI fee,, — OOSEE n.nog::oug
rpanya. ITostoMmy nanbosee ncaecood
. ‘ coodpasno
n'xo&«'oﬁ CACKABUICHCA aMMHAYHON CeNHTDH B Mpemxaxnpuueueuue
o5, n)(l;:mo HCMO/Ib30OBAHNE CeAHTPH B MEIUKAX BhISHBAeT cepbes
€XH NpH MeXaHH3alHH npoiecco :
Ao p 8 H3TOTOBJEHHA H 3apsiKa-
) HA Kapbepax. B cssan ¢ sti
ro s | M NPH CTPOHTEILCTH
PaKyMCcKoro xamana am, Jlenusa npuMmenesno npurorganelme nrc:

Pue. 3, Masenenne tensors saprsa
(Kkaa/kr) wrxaunra or COACPHa-
NHA QHIEANOrO TONAHBY (%).
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Puc. 4.  Memkn awufasnoR  ceAuTpw B Ypaumed

NaHATA HENOCPEACTBEHNO B Tpaxwee. AMMHadnyI0 :eem;n:‘ye ct; 03;‘?:0
Kax YKNaAWBAOT Ha AHO TPANUCH MO Beel Addil el

op (puc. 4). 3aTeMm B KpadT-OymamnbX MemKax csegbiuu. AL
mﬁpesu B CeANTPY H3 aBTOUHCTEPHB 3anuna1§2"i::3§. RN 200
ansoM (5—6 4 na 100 xr ceantpnt) (pHc. b). a 14 ouTDHeN
panboaec yio0HO 3aauparh € MOMOLILIO .uexarxk 3.5;)2 e
Np4aBO4HOrO arperara Moacti 3607 ua wa'ccu FA3al), Koo
npeiacranaser cofoi aBTOUMCTEPIY, ofopyaoBaHny

{OM-MCTPOMETPOM. : ]
cuega::m upu?ows:xcmm BB npakTHUeCKH PaBHO BPCMEHH 3a/HB

KH MHAKOro KOMOONEHTA. HPOHBBO.'!HTCSBHOCTB APUIOTOBACHHA BB 4

aner 50 1/uac. Wic) ;
cocﬁsg:ezxenuaa BHGOpouHaR NPOBEPKA HacTel 3apAla nokasana

xopouiee CMEUINBAHNE KOMNOHEHTOB H ymmnersopmenbnoe (6:1"3'

KO€ K ONTHMANBHOMY) MNPOUCHTHOC coACpMaHHe AN3ILALHOrO Ton-

30

Puc. 5. Tloaysense Ausefinoro sapafa WraaH#Ta ayTem 3aannKH sMMHITNOA
CCINTPH AH3CABILAN TOMANAOM,

AlBa B Mewkax ceantpul, Mpu srom uckaiowawics notepn AKuaxkoro
xoMuonenta # BB, xotopue npoucxoanan scaexcrene paccunauus
ero N0 AHy TPAHIWEH H NepeMeliHBaHUA ¢ TPYHTOM.

Ilocae msrotosaenns TpasuteiiHoro 3apsia Wraaanta BelyT
YKA21Ky OOEBHKOB M MEXaHH3HPOBAHHYIO 3ACLNIKY Tpailued rpyH-
TOM, 370 NO3BOAAST CBCCTH K MHHHMYMY BPEMS HAXOKACHHS H3rO-

TOBAECHHOIV 3apsia B TpaHuice H AOCTHYb ONTHMAJAbLHOIO pPexHMa
B3pRBaHuA,

XapakrepucTuka B3pHIBYATOrO Npespaiietis

Bapusuateie semecrsa 06431310T CHOCOBHOCTHIO K GpeTpoMmy
XHMHYECKOMY Pa3/OKeHHIO, NpHYeM npH PaspyweHHn MexMonexy-
AADHHX caA3edl snllensercs Tenno. Bapwsuatoe paszaoxenne BB
NPOHCXOAHT B pe3yabTaTe TeNJOBHX (DOUECCOB H ACTOHAUHA,

3peiBuaroe pasnoxedne BB BoaMoxuo, ecan AHaMerp 2apsna
Odbile KpuTHueckoro. Kpuruueckum AHAMETPOM NETOHAUMH 9B-
ARETCH anaMeTp 3apaia, npH nepexole HEpe3 KOTOpHf AeTOHAUHS
fpexpainaerca. Beauunna KPATHYECKOrG AHAMETPA RBANETCA Mepoi
ACTonaunokHoN cnocobuoctn BB.

PHTHYCCKHT ANAMETP ONPENeAfieTCA IKCOePUMEHTAALHbIM ny-
TeM, it uen oy MCHBILE, TEM Bulllle 1€TOHAUHOHHASA CIOCOOHOCTS. MMpo-
Hecew gapupuaToro pasioxenns s BB npoucxoasr 8 aeronaunon-
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Tabauya 4

Xapakrepucruka  uunumipyoumix BB, HCnoab3yemux o CPEACTBAX  BIPMBAHHS
i bl 1 ﬁ % o 33%
3 8 : 2-?‘ = 2 g K w et
Tua BB 2 |2 E"é ‘3= z g B oF |83 %,- c5s
e o | 85| 85| & | B | 8= | &% |2% £ |E3SS
£(2 | 22| z% £ E ol ES 5&| £3 |5
S3l2c| 52| 32| 2 |83 52 | 58 (38| 23 5xE
Eg‘o’% Sg| &F £ e | 23 | 57 [£8| =8 ':‘n!
CES 5 | 5400 110165 | 2
oy 405{316] 4450| 8800| 176600 (3,5 |—11.8} 5 :
Aot cmna | 3311305 4300| 7000 164000 |476 [ | 5300 f1iga27 | 4
Tenepee 180448 3030 17900 | 191800 (2,9 |—56,0 5200 {110 u
Terpha 1078412] 3810 25900 | 492700 | 1,0 |47 .4 7200 3501195 | 30 5
191 1410/780| 4000 43450| 610000 | 1,0 |—10,1{ 3200 |500220 | 30
[excoren 1310/890, 3850 40000 | 565000 |1.05|—20,1 S300 15201205, 5

ans BO3GY/KAEHHA ACTONAUNH BIPHBYATHX BCUIECTB APH OTHCBOM
B3pHIBANHH.

Puc. 6. Kancioan-ReToHaTopn:

a) — N 8M: 6) ~- N BA; o) 1 & 33:9,,-. § — weaKosan
— ruawa, 2 - aKd, § — FPCMYRAN PYYTE; 4 = TEIPNAT 5 =
1 — ruawsa, 2 ﬂc!el!r!:.: y (it "&'p«; 7 — 831 commils

Kancioau-aeronarops 1pebylor GoABWOR OCTOPOXKHOCTH B 00Z
pamenun. Or yaapa, TPenns, MCKPn OWH B3PhIBAIOTCH, cnocolusl
orcuipesats. Hi B koeM cayuae Heab3sl HX POHATL HAN yaapiTh
uuM KakuM-ano6o npeamerom. [lonaswas B ay/ibile ASTOHATO
COpHIIKA YAANKeTCA JAerKHM MOCTYKHBaIHEM OTKPLITOl  4aCTHIO
[HAB3H O HOrOTH maawia. Ornyckuas uena 1000 wryk Kancioaeds
AeTOHATOPOB B GYMaKHBIX rRAB3AX cocrasaser 21 pyd., b MeTand
qecknx — 32 py6. Craniapriblii  ACPeBAHNBA HULKK BMelLd
5000 kancioaeii-1etonatopos, OCHOBHBE DasMepH, rapanTiiid
CPOK XpaHeHHs M XapaxTepHcTHKa KancioJ/ieil-1eTonaropos npHBes

aenn B Tabannax S5 u 6 A
OrHenpoBOAHBI YD, COCAHHEHHbI ¢ KancaeM-1eTOHaTopoMy
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Tabauya §

OcHOBHbBIE PAIMEPH  KANCKACLA-ACTOHATOPOR M rapauTHiNG CpoK XpameHus
(no IOCT 6254—62)

Ton g llwyxn:f:‘ AmaMerp, Ten lhpymuu:& alamerp,
|
A §-A 6,8 —7,05 N 8-C 7,00—7,20
N 8M 6.8 —7,05 N 8-YTM 6,8 —7,05
N 8B 7,35—7,65 N 8-¥T6 7,35—7,65

Mpusesannn 1. Buyrpeuunit auamerp 6,3—605 mm. 2. Paccrosmme or
Kpafi AYARUA A0 NOBEPXHOCTH wawcdkn 17—23 My. 3. Bmcora xancionn-iero-
waropa Ne 8-A 47415 mwm, octaaenuXx 49:+2. 4. Fapanrtufinuit cpox wemcious-
aeroiatopa Me 8-A 10 Jer, ocraupunx 2 roaa,

o6pa3yeT 3amuraTeabHyio Tpyoxy (puc. 7). Bamurareannyio TpyoKy
H3TOTABANBAIOT NMepejl HAaYaJOM B3PLIBHKX paloT B CHEUHAALHO OT-
seacHHOM nmomemenud. Oaun KoHen OTHENPOBOAHOrO WIHYpPa OTpe-
3410T TNepneHAHKYIAPHO OCH ANA CHaps-
WEeHHS Kancloan-1eTOHaTopa, a Apyroi— £ d
oA YrAOM AAS  YBeJHYeHHs 0J0Ldau
BOCMJAAMCHCHHSI  MOPOXOBOH  MSAKOTH.
Mecra  COCAMHEHHSt  MCTAAJIHYECKOrO
KalClAS-4eTOHATOPa H OrHCNPOBOAHOrO
WHYpa, OGKHMAIOT CNENHAALHBIM YCT-
POCTBOM, d& OpH INIPHMCHCHHH KapTOH-
HOTO KanCoAs-1eTOHaTOpa 3TH  MeCTd
0OMaTHBAIOT H3OAKUHOHHON JenToil. Co-
raacHo TpeGoBaHMAM npasua  Gesonac-

HOCTH, AAWHa OrHenpoBOAHOrO WIHYpa Puc. 7. 3amurareanuasn

Roaxna OMTh He Meitee | M. [Momkura- Tpybxa:
10T OrHENPOBOAHMIL WHYP NEHLKOBLIM (PH- .'n e oTpesox orenposszoro

THAEM (XAON4ATOOYMAKHBIM WAN  JbHSA-
HbIM), CCPAUEBHHA KOTOPOrO NPOIHTAHA
Kaanesolt ceantpoil. [Nogoxxennwit du-
THAL TACET ¢ CHALHLIM HAKANOM, DOCTATOYNLIM /IR MOMCHTAJBHO-
TO NOKOra  OOHAKEHHON CePAUCBHHBI  OFHENPOBOHOFO wnypa.
peMa ropenns | cx Gutaas okono 2 MuHYT.
ACKTPOACTOHATOPL. B 3aBucHMOCTH O  cBOfCTB
FIEKTPOACTOHATOPL! PA3AAAIOT: NO 3AMEANEHHI — 114 SAeKTpoae-
TOHATOPE  MIIOBCHHOTO M KOPOTKO-3aMEAJEHHOro AcHicTBHA: 10
MOULHOCTH — Ha 3JMEKTPOICTOHATOPH HOPMAJAbHON M NOBLILEHHO
HEMUMAPYIOMel CNOCOBHOCTH; 1O AHTHIPHUIYTHOCTH — Ha 3N1EXTpO-
ge'rona'ropu NPerOXpaHnTeabHbie (A8 NOA3eMHMX paspaboTox;
NACHEIX 110 ra3y  NLIAN) W HenpeaoXPaHHTCIbHLe.
DNeKTPOBOCTIIAMEHHTEAb BCEX BLITYCKAEMBIX 3JEKTPOALTOHATO-
POB yHubUUHPOBAN, 4TO NO3BOAAET GE30TKAIHO B3PHIBATL B OAHOI
UENH 31eKTPOACTOHATOPIW PASANUHBLIX THIOB,
POBOAHHKH 31CKTPOAGTOHATOPOB MOrYT ObiTh CTAALHBIMH HAN

Yo 2+

HETOP; J — MeCTO nocaAame:
NEQHR OTHSNPOROIHONO Winypa
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TaGauna 6

Xapaxrepucruka Kancioaeit-neronaropos, suayckaemux & CCCP (no TOCTy 6251—62)
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MeAHBMH, 10 TpeGoBanuio 3axasuuxa. J(amHa NPOBOAHHKOB 37eX-
rpoaeronaropos: 2,0; 2,5; 3,5 u 4,0 M. ITo TpeGosanuio 3axasynKos
AJHHA NPOBOAHHKOB MOKET OnITh H3IMCHEHA. DJeKTPHuecKOe CONpo-
TiB/ICHHE IJIEKTPOAETOHATOPOB € MENHBIM MpPOBOAHMKOM — 1,0—
4,2 oMa; €O CTaJbLHLIM NPOBOJHHKOM 3aBHCHT OT €r0 AAMHB: NpH
panne 2,0 M ona cocraBaser 2,9—56; 2,5 M —3,3—6,5; 3,0 M —
3.7—7.5; 3,5 M — 4,2—85; 4,0 M — 4,5—9,5 oma.

D/ICKTPOAETOHATOPH He B3PWBIIOTCH NPH NPOTEKAHHH TOKA CH-
a0t 0,18 @ B Teuenue 5 MHHYT.

dae KT poRET o-
HAaTOp MTHOBEH-
HOro AeficTrBun
(puc. 8) npeacrasaser
cobofl coeamnenue Kamn-
Cloa - JeToHaTopa ¢
3 J1 € KTPOBOCTIIaMeHHTe-
JeM B NPOBOAHHKAMH.
On COCTOHT M3 Meraa-
ANYCCKOH HMAH  KapToH-
HOH HAB3LL ¢ TOPUOBON
KYMYJASTHBHON BLIEMKOT,
UAWEYKI C OTBEPCTHEM,

NEPEH'THO H BTOPHYHO MHHIHHDYIOUIKX COCTABOB, 5JeKTPOBOCIIAME-
HHTCAA, NPOBOANNKA H NAacTHKaTOBOM npoboyky. KymyasTussoe yr-
Ay0aeHue B ACTOHATOPE CAYAKHT QA4  YCHACHHS HHHILHHPYIOULErO
zeficTeHA ero npu p3pwne, Yameyka obecneunsaer 6e3onacuyro
TCXHOJIOTHIO BO BPCMAL CHAPAMKEHHS AETOHATOPA HHHUMHPYIOUIRMH
COCTaBaMil, YMCHBILACT OMACHOCTh NPH TIEPeBO3Ke B obpalenuy ¢
HEMH Ha Mecrax.

DIEKTPOBOCIIAMENKTEL NPeACTaBAseT cOGON 183 OWHUICHHBIX
KOHUEBHKA, K KOTOPHIM NPHNafsH WAH DDPHIITAMIOBAH MOCTHK Ha-
KaTNBauHA U3 TOHKOH HHXPOMOBOM, NAATHHO-HPHAMEBON AN pexe
KOHCTAHTAHOBON NPOBOAOKH AMHHON IO 5 MM M AHaMETpoOM OKOJ0
0,025—0,03 my. ConpoTuBIEHHE MOCTHKA HAKAAHBANNSR Koaebaercs
o1 0,7 10 2,0 OM B 32BHCHMOCTH OT AAMHMW H MaTtcpHana HHTH Ha-
Kanupauus. Ha MOCTHK HaHOCST Kanaio BOCHAZMEHHTCABHOTO CO-
C1aBa u3 apyx caoes. Ilepanii caoit npurotosaen #3 cMech poaa-
HHCTOrO cBHNuUA, GepToacTonoil coan (mo 50 sec. 4.) u kaes (4%-
Hul HUTPONAK); BTOPOIt C10fi — M3 78 BeCOBMX wacTelt beproae-
TOBOM conu ¥ 22 BecoOBLIX 4acTeft ApesecHoro yras, CKAeHBaiomnM
BELECTBOM caykuT 26-npouentHefl BOAHI pacTsop OOMYHOro
CTONADHOrO KACH.

Hasnauenue 3aexTpoBocniaMeHnTens cocTout 8 TOM, 4TO npy
PONYCKAHNN 3AEKTPHYECKOTO TOKA MO NMPOBOAHMKAM MPOHCXOANT
HaKa/iuBanue MOCTHKA, BCACACTBHC YETO BOCIAAMENSETCH COCTAB
Kanan, or KOTOPOii B3PMBAIOTCS MEepPBHYHBIN § BTOPHUNBLIA COCTABH
AeToHatopa. Xapakrepncrixa ITCKTPOACTOHATOPOB MIHOBEHHOrO
AelicTsis npusesena B rabauue 7.

2+ Y, 3ak0s @

Puc. 8.

Koucrpykuusn  saexrposeronaropa

MIHOBENHOrO AeHCTBNA:

! = rmav3s; 2 — Terpia; 3 — KOANANOK: 4 = aIna

CORNUA; § — IWeAKOBUN COTKA; 6 — 3amurareanwnil

COCTaN; 7 — BNEKTPODOCAAAMENNTEAS, 8§ — NAACTH.
Karomas npoGKa

37



o,

Tabauya 7
1 T, T,
99—123
101138
93129
78

Onyomas uena

GoT

OGaacTh MpHCHensa
Man s3puBnwx  pabor, onac-
Ins papusynx paboy ua ot

Jas sapusiux paéor v Heod-|
HEX 10 rasy

Jias B3pusuwx pador B 06-
BOMANEHHEX YCAOBHAX

ROAHCHIMX YCAOBUAX
JIaR CefCMMICCKAX pa

To e

MaxcHuaaenuil
HMOYALC
DAANCHC NN, |

wocex-at

W HOABCMBHX  pazpa-

KPMTHIX

Hpews
THOIMMG,
MiceK. o

cpaty

XApaXTEPHCTHRR IACKTPOACTONATOROR MIHOBEHNOTO aeficroun
,6—3,6 %K

Conporinienne
FACKTPOALTOMATOPR, OM

2,0—-4,2 9x; 1,6—3,6 kK

2,0—4,2 3x; |

"OCT 9089-63)
(I'OCT 9089-—-53)

IN-8-311C

Magpka
CT 9089—63)

PACKTPOXCTONATOPI
OCT 9089—63)

rOCT 9089-—63)

DJ1-801
(MPTY 3-403-66)

AN-C (¥

{

18K (1
91-6 (I0

2/1-8-3
31-1
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= J,aE = « e z
- go =0 e
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g fig} | $E8=
= [P~ S e
e Y- ¥ o E By
L3 N =9 R-L
E.%2 “fim
- B A a
Joi RS £28°
> = S 2
e o * w= 2
3 o - EZE25 Pre, 9. '
X Sagd 2REse i ?“l:)?cgp)uwm 31EKTPORETOHATOPA SAMCANCHHOTD ACRCTBAL:
=32, 78 =az®z KOBAR COTRS: § — oPAX: § — KOARNOK; ¢ — 8IWA CRNHA; § — mwen
8223 8 =5 =t B aRCTIAMMISTEAVHNA COSTAN; 7 — S3CKTpOBOCHASMCHHTEAD:
%g : i E g § 5 g CTHEATODAR llPOGXl: 9 — samenxmiomiul cocram e
el ot £ daex
By a5 = AEeKTDO
sp ZEX eS(_ 5% POAETOHAaTOp3aMe
i 2 et _ AJAEHHO
: E‘g‘ 5 i B E FaES g (puc. 9) otauuaerca or snempo.-xemnar.opa urno;:u:o?oﬁ:e};;:n:
5:™2333 3 37 TEM, YTO MEXKAY 3JeKTPOBOCHIAM
£ 32 _ JAMCHHTEACM H MePBHYHBM HH
et et S52%°, I0HM  B3PBIBYATMM Betue ol 4.9
gas” CTBOM BN
S5z = peccoBay croalug 3aMm
EAEYE mero cocrana. Kak 1oabx e
2% E : 0 HAKAJHTCA MOCTHK HAKAJH
A 85352 BOCMAGMEHHTEABHOrO COCTARA i
2 Fcgg= ropaercs & BOCIJIAMEHACTCA, OT €€ BCNBIUKH 3a-
: : 3aMeATAWIAR cocTa i
§agre Tap, KOTODLI BO3ACHCTBYCT
%% BHYHOE H BTODH iRt
£8x” PHUHOE HIHUHHDYIOUIHEe B3pLBYa
20" THiC BCIIECTBA H BHI-
g 2S 3BIBACT B3pPWIB AcTOHATOpa. B s
= . Bpesms sameancuus
= 85°2 S riien P onpeaeasgerca Bpe-
5 «3352 CrOPanus 3aMeAJsomero co
S = ; CTABA M SABHCHT OT I
= s H JHHB  CTO 3 bl
: § §'§§§ : & dy A0HKa  3aMeansioulero cocrasa. Xapaxrepucriuxa
d $320% POACTOHATOPOB 3aMeANEHHO Wi
4 127 % gy rO JeficTBUs npHBegeHa B TaG-
& =
g2 daekTponer
: ik e one Batea. O R S ) SeRTE.
y 3 0 TOKa cuaoit la n
a g2 .2 CACAOBATENLHOM COEAHHEHH g
. 262 . H H OT NEPeMeHHOro To
< gE=z° 5Dh hang Ka cugofl | a
RG2S paajeabHoM coennneHnn, [1
g BEws Lo - Llpu nocaepoparenbHoM coennne-
RS E MEPEMCHHOr0 TOKa A0JM#Ha ObITD
- 2245 He medee 3a. C -
X Siwid HOE NpUMEHeHHE SJeKT Mook
Su®53 JEKTPOACTOHATOPOB ¢ MEAHH
= 2gZe2 sl MH H CTaJAbHBIMR
£ : gg . 2 g it :uel:a u(:.n“ﬁ Ueny BO3MOXKHO TOMbKO MPH HOCJAEAOBATENb-
i gaFL Ilo ' eTo
Ii E5< 8 e TpedoBaniio norpeburenell saexTpon HaTOpBl MOrYT M0-
) 1§25 ¢ By ﬂg;ca CO CHCUHANLHBIMH KOHTaKTHLIMH 3amumamu (MPTVY
= s 34—
== g £2 £z “Punuo% ﬁgﬁ“l!aﬁemgcgg lclocmmetms; MPOBOAHHKOB NPH MOHTAKE
28358 oy ,» Koro PHMEHRIOT caeayiomnM obpasom. J1
—%Z528 HWEHHBIX NPOBOAHHKA OT ABYX SJEKT 16, 8)
3% i y poaeronaropos (puc. 10, a)
= b = Mexay coboft asymsa- { 0,6
= 2 <88 s yMA-TpeMs BHTKamn 10
= il gl aBAAKO1 B OTBEpCTHE P g
‘S‘}! :fggéx , Bpyqnyio neperu6ax%r Ha 3;38)62“’28 (pll‘(c)' 7 Meltopl s
E 2f,.-23 tex Tunon (kpove SI1-8-STIC) ROKGETOMMs, van e wrer P
5 sEaw . » TAK Kak H3rotosjs-
u s € repMeTHUHBLIM s
e ‘Ee S ¢ H W NPEAHAHAYCHHl A B3PHIBHLIX 6
e =22355 YXHX M o6BOAHeHHMX MecTax. [l e
3 =i%%c i X. pH  mpasnavbHoM obpa
= g5z Lo TPOACTOHATO B
3 ST Kbane Pbl BCEX Mapox Oesonacusl. apanrtuitnmii cpox
z E i ux 1,5 rona. I B
- Excma , - Lipn Xpancuun essite 1,5 roga saekrpone-
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Tabauna 8
XapAKTEPHCTHRA BACKTPOIETOHATOPOU IEMELACHHOTO AchcTEns

roHATOPH AOJAHLL ObITL NOBTOPHO HCHBTAIL Ha COOTBCTCTBHE Tpe-

cosannam I'OCTa 6454—62, TOCTa 9089—63 nan

= = | Bpewn sascavenin Orreomid TeXHHYCCKHX YCAOBHIL. ASHCTRYIOUYX
BACKTPOATTORATOPA SaMORICHUR | wfcen I I 2% TMC. wuT., Her O(H HPpYIOWH#
2 2 By wrYp (pHe, 1) npu-
: ” o MCHAETCH KaK CaMocTo-
2 50 — 80—131 ATEAbNOC  CpeCTBO
3 75 —_— P3PLIBAHHA H B KauecT- :
31-K3 4 l% - pe AyOaHpYwulcro sae- f B
(MPTY 3-9-62) H %0 = Menta (npn saexrpuue- 4 B
A o X CKOM B3pHBAHHK) npH [ L)
% 70 = MACCOBBIX BIpMBAX Ha i {4
o (733 10 = BH6POC H npeanasHaden [ b
(MPTY 3-9—62) 8 = 075 73 nepepasd # posGy- g
9 =, 1.0 waenns aerowanun BB, [
10 - 1.5 Cepnuepnna netomu-
}é - 3.8 138—162 PYIOLIEro WHYPa €OCTO- o
== & HT W3 BLICOKOGPH3ANHT-
13 — 6.0 P
14 = 8.0 IIBIX NPECCOBAHHBIX HHH- Puc. 10. Cocaun
15 = 10.0 wnupylorux BB (terpu- TPORETONITOPOB < BoNdNI aaAnGe:
3118%3‘?9-1389 64 1H 15 - Jd, TeKCOreHa WAH rpe- G—2 — MOCACAOBATEABHOCTE OnepaUMA
( —54) = o = Myueil pTYTH), HaBecka KOTOPHX cocTapasier 12—13 r na 1
H b == 133139 pa. OnjeTka AeTOHHPYIOUEro WHYpPa Tpexcaoi M UIHY-
o o = Raf, cpeannli 1 HapyIKI J PEXCAONHER XJaon4aTo0yMakK-
oH & = y CA0H NOKPLBAIOT BAATOHI0AHPYIONIEH
7H 105 -
8H 120 - g
IA-K3-NMM-25 mn 25 —
(MPTY 3-192—64) 20 50 - 107—142
an 75 -
A1t 100 -
A-K3-11M-15 1M 15 -
(MPTY 3-192—64) 21IM 30 -
M 45 - 107 —142
4nm 60 =
oM 75 —
6I1M S0 -
7TIM 105 -
8IIM 120 —

Mpumeaannn, 1. MarepHad MOCTHKA HARAAMBANHA HIUXPOM, ANAMETD
ero 0,03 M.

2 Kuam snexrpoaeronaropon IA-K3; 3/1-3/1 B3 mean ¢ NOARXJAOPBHHA-
nosofl HoaswHeR, OcTaihHMX SACKTPOAETONATOPOB — W3 MeNw #il LTaam €
NOAHXIOPBRARIOBON M30ARINCH, Rraserp i 0.5 sm.

3. Mpeneayiioe cONPOTHBACIHNE SACKTPOACTONATOROR 3J-K3, 31-31 cocras-
aser 2,0—4,2 oma, OcTaapimx 3ReKTPOAETONEILPIB ¢ Mennoil wuaon 1,6—38, ®E,
2,0—4,2, 35, €O cTaablOR 20035, KK, B 33BUCHMOCTH OT AAMEN HPOBORCE
(K, 9X — Kpemiciine xecTroe 0 saacTHAHOE)., .

4. Bpems cpaburhiBaHEs 31EKTPOACTOHATOPI 31-B3 a0 12 smjcex, ocradn-
unx 2,0—4.2.

5. Besonacuuft Tox sackTpoacToHaTopos 0,18 a. .

6. Hmnyanc  BOCHAAMEHCHHA  SJCKTPOAETOHITOPA 24-31  cocTaBANET
0,6—3,0 u-cex-a?, octansyux — 0,6—25.
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anis & ACTOHUDYIOUIHX WHYPOB NpHBEIcHM B Tal-
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Tabauya 9
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XApaKTePHCTHKA ACTORHPYIONUIX wnypos (1o FOCTy 6196—68)
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-A nacer Geawfit uper © oanodt AR ABYMS KPacHMME

Mpumenanne JI
wirsMn, octanbhsie sapxu S wwmen1 kpacuwil uuer.

XPaHuTb ACTOHHPYIOWMI WHYD PEKOMEIAYETcs B CyXOM Mecte,
salMILEn OT ReHCTBUA NPAMBX COMHCYHBIX JyWeil H BBCOKON TeM-
nepatypul, obeperas or peskux yaapcs. Jerouupylounit wmnyp
nocTasiasercs B Gyxtax no 50 M. B oamom crampaprHoM siummKe
poMeutaercs 12 GyxT.

A5 MHHUMHDOBAHNA 2MMHAUHO-CENHTPEHNBIX, HHTPOrAHUEPH-
#osbiX BB acrommpyiomnit mnyp npumensercs Ges Kancioas-iero-
paropa. C meavio ycroftuusoji leromaunn sapaios BB B Goesux

BEOIAT ACTONATODH H ACTOHHPYIOWMA IHHYP, KOHEW KOTOPOro 3a-
BA3LIBAIOT B KOMUAKTHBIN y3ea,

v Y o

A 5T (R WY 203 ORTRNT Perels
> AN AT SN - a5 ot 0 AN et NN
P A O A SRR - . Ny o A Bl
RN AN 7 Sy N, N "

Pre. 12, CxeMmum coemnnenns  orpeakos RETOUHPYIOWHX
WRYPOB:

a4 — NOCALRONITTAMIOE: 6 - napaasensnoe; & — nyv¥kcsoe;

| — Tpammwen WaM CKBIXNMA: 2 — ysea u3 ACTOREPYOMIEIC WHY-
pa: 3 — sapua BB: § — Kancons-AcTonsTop; § — "
AETORMPYIOULErO Wirypa; & — COCIMNATEAR M3  ACTONWDPYOMUEro
WHypa; 7 — OTHenpoSOAMMA uMyp: & — MATHCYDOARIIOA AWHKR
BY ACTOMHDYIOMICIO WUYPS: & — MOCT COCARHENMSN KONTEDNXOD
RETORMPYIOUICTO WHYPR € MATHETPRALHOR ANINf (crpeaxaMi no-
KAISHO nanpamienie LetoRammomnoft woanw); /0 — sapax mpo-
creftnx BB Thun nraawara

CyuecTsyor Tpi THNA coeauHenus ACTOHHPYIOMIHX IHYPOB
(pnc, 12): nocaeaosateasHoe, napanicibHoe ® NYYKOBOe. pH
D3panteabHoM M My4KOBOM COCHHHEHHH KOMUCBHKMN AETOHHPYIO-
WEro uIHypa NpHCOCAMHRIOT K MAaruCTPAIM HAH OTPE3KH IHYpa
Coeaunnior MexKAy CoGOR BHAKAAAKY WAH BHAKPYTKY MOL OCTPHIM
Puc. 13, a, 6) uau npsaMwM yraom (puc. 13, s, r). Mccra conpu-
KOCHOBCHHS WHYPOB OGBA3HBAIOT usoaupylowmeii aenroir. Ha pu-
C¥ike 14 nokasano wacto NPHMEHACMOE COeAMHEHHEe AETOHHPYIO-
Wero wmypa BHaxpyTky. KOHUCBHKH u OTPEe3KH AETOHHPYIOLLCro
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wHypa A0AKHH  OHTE :
coeusenbl TAKUM 00pa- =t ;
oM, uroOn HX TOpUBI
OuHAM  HanpapieHo B
CTOPORY ACHCTBHS ACTO-
gannonnoit poans. OT-
pPeskn  eTOHHPYIOIEro
WHYPA MOMKHB JOBOAb-
HO [MOTHO MNpHAETraTh
APYF K APYrY # K Mari-
CTPAabHOMY IIHYPY, 4TO
obecnenuBact Ge30TKas-
Hocrh B3pusanna. Bo
BPEMA  MOHT4Ka CerH
nocjae sEEAEHHST (UHYpa
8 3apsa BB He pe-
KOMEHAYETCA WHYP pe-
3aTb HOKOM.
MMuporexHmnye
CKHe 3aMCAAHTE
Piic. 13. CxeMsl cOCAMItEHNN ACTOHRPYIOULETO

Au (puc. 15) npume- WHYPA © MArHCTPANLHOR Anuuen:

HAKTCA AR CO3AAHHA o 6 — noa ocwuu( yraoy: 8, @ = 02 MPRMIINM
raox (MOopoKuw a0M)
MHEAANCCKYHATBIX 3a-  _ mpc:oxy.\erouupy?:meror;uym: 2 — marn-

MEVICHHH NpH B3pBIBA-  CTRAALNAX weTsh ATORRPYOuIERD :,,‘:m,m(:,mm
{4
HHH ACTOHHPYIOWHM Mt OXRAAN0  HANpARICANE ACTOW

o1 HNMEHATODa)
wnypoy. [Inporexuute-
CKHE 3aMeannTenn (ACTOHAIMOHWBIE peje) NO3BOAAIT CO3AABATDL

3EMEAJEHHS HA MarHcTPRJILHBX AHHHAX AETOHHPYIOUWEro Hypd Kax

AMS FPYNIbL 3apAN0B, TAK W A4S OTAeAbHOro 3apana. Baaroiapa
K311 sapaam BB s3pbiBaiotcs B ONpeacieHuofl nocacioBaTeib:

HOCTH i epe3 onpeac/ernuie WuTEpRaAn Bpeyeny. linpoTexuuyec- ‘

75 =~ Zew #3

Pue 14, Cxema coenuHeiMA JSTORMPYIOUICTO WHYPA BHAKPYTKY!

A% DETOL 3 ACTOINPYIOUAETO [IRYPA: 2 — OTPEION ACTORNPYNULErd uUtmyDA]
(CTPEsKON NOXUIANO MALPARICHME ACTONAUROKKON BOARKY}

1 — MArNCIpasni
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Koe ACTOHAUKROHHOe pene K3ALU-58 (puc. 15, a) coctour u3 Oy-
mMaxnon TPYOKH, concpaaulei B cebe 3aMeanAIOUHIT ITeMeHT (xar)u-
CIOAb-ACTOHATOP # MHOTeXHHYeCKHA 3ameaantean). [nporexnuye-
cKilll 33MEATUTE/b NPEACTAB/AAET COGOH MeTaNAHYeCKYIO ru.r;bsy co
CNCUHATLHLIAL  COCTABOM M3 OKHCH MCIH H 3AIOMHHMCBON NyApwl
[Ipit NOMOWH AJIOMHHHEBBIX KOANAukOB (4) no obeum cTOpoua\;
TpyOKI SAKPEIIAIOTCH ABA OTPE3Ka JACTOHHPYIOMIETO IuHYpA (Sj-
onun aaukon 350, a apyroft — 150 M. s [

A AL ST L B o o g
o—
>

.............

. o

-
ST LT L AT AN P A P N

g
2

it S emi Y
\ -~ o \l” /l
|

737

Pre. 15, Cxema nuporexunicckux saseaantencit:
a) K3JAUL68: A) KIAW-62-2
| = BAXOMOUMHK: 2 — @INYD ACTOMEPYIOULHRA; H
§ — MAMeARMTCAL; 6 — WANCIAM ne&unlt‘o. Ol DS o 2 oL L
Ty X p: 7 — nponeas .s
< ucm.mmmnw AYTOUHKA XOAuAYOE: § —

xanﬁgﬁi- KOpOTKOTO %Tpeaxa ACTOHHPYIOWETO WHYPA BCTAaBJIEH B
leKt"l;“o :;;.iro:ixro_p. AMELIAIOUIHA HACMCHT 3aKpenaen B Tpybke
rona;o (?}. + MRy ATHUALIM OTPCIKOM [UHYPA M KaucioneM-ie-
px 10% 1 ¢ l_:;?.\ienmnene.w OCTALTCA NYCTOE NPOCTPANCTBO AJMH-
Hmeeemmn. @ NOBEepXHOCTH OyMaiKHOM rHAb3H YePHOM Kpackofl
i "crpenxn H UHPPL, YKA3WBAIOMMe HANpaBJCHHE neToHa-
i paap;u ; c:;;emn 3aMeACHHA B MHANTHCEeKYHAax. Peae Brawoualor
= paap! “TH JETOMUDYIOUIEr0 WHYPa B COOTBETCTBHM CO CTpea-
hykasusuouxeﬁ Hanpasienne IeTOHAIUN,
. 11‘1po'rexuuqeckun sameaanteas K3AUI-58 (BTY MNe 916—60)
YCKACTCs ¢ MCTHMPHMA CTYMEHAMH 3aMe1ACHHs:
gam«emcuuc, M CCK. 10 200 1 25:010 60
430poc ppeMeHH cpabaThiBaHus, M-CeK. +4 +5 7 =7
i n;lygrgz;unqccxnc peie ABYCTOPOHHEro AefcThHs K3J1111-62-2
138 3 o APEACTABAKIOT CODON MCTANANNECKYIO TPYOKY AJAHHOM
Aunamerpom 7,1 MM, 8 KOTOPYIO NOMEUICHB 183 NPOMEKYTOU-
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HBIX KOANAYKA, 18a NUPOTEXHUYECKNX 3aMEAHTEeAR H ABA KaNCIO-
As-letonaropa. B ofoux Komuax TPYOKH 3axlgenneuu OTPE3KU
ACTOHAPYIOLLEro WHYPA AAMROM 10 250 mMm. Peae smnyckaercs
Tpex CTyNeHedl 3aMeaJeHHs, OTANUAIOUIXCA UBCTOM CpeaHen vacTi

TpyOKH:

3aMeaaente, M Cek. 10 20 35

Pas6poc ppemeny cpabarmpanis, M-CeK. +4 +£5—6 =7

Llser cpeaseil uactTH TpyORH Kpachuifi yepHuifi 3eaeHbll

Haanuse ABYX Kancioaci-1eToHATOpOB B peae obecneunsaer
Ge3oTKa3nyi0 fepelauy JeTOHauy B JI000M  HanpaBaCHRH.
K3/1111-62-2 paccuuransl Aa# paboThl npu TeMnepatype +50,
—30° C. Onu HopMaabHO cpadaTWBalT nocae ABYXMaCOBOH BHUIEP-
HKH B BORe HA rayGuie 1 M. TIyTeM noCaeA0BaTEALHOIO BRAKOUCHHSA
pefe MOryT ObiTb MOAY4elbl ANOBC HHTEPBAIN 3aMeanenui.

Ha pucynke 16 mokaszana cxema KOPOTKO3AMEIAEHHOTO B3pLIBA

3aps108 JAeTOHAUHONHBIM pede.
Mo cpanmeHuld ¢

s 7 ok SJCKTPOAETOHATO P2 M U
o  KOPOTKO3aMEAJEHH O ' 0

Y j \ \ F‘) ) i s AeflcTBHSL  /ICTOHAUHOH-
HBle peac HMewT cie-

AYIOUIHE NMPEeHMyllecTsa:

Puc. 16. Cxewa pacnoaomenss Actopaus- MNPOCTOTA  BHINOJHEHHA
OHHEX PEI€ TNPR MACCOBHX B3PWBAX CKB3- MOHTAKHBIX paﬁo-r' He-
FEBRME SApARCS: KAI0YaeTcsl  OMacHOCTh

] — marucTpaasuni acrouxpyoumutt wayp; 2 — ge-
TOHALNOUNOE Dete, § — c:rn»umn: ‘)'P_ orpesox @ NPEKACBPCM € H H W X

RETORRPYIULErO (HHYPA: § — 32MuTaTEANMAR THYOKD B3pHIBOB OT Gnymnalo- :
uyIX TOKOB, MOAHAA ra-

PaHTHS B3pHIBA 3apS10B B 331aHHON OYEPEAHOCTH, TOrAd KAk NpH.
LpHMEHEHHH INCKTPOAETOHATOPOB KOPOTKO3aMeLNIeHHOro RefcTBHA
BKJIONEHHE B MArHCTPaJblyi0 JAHHHIO HEHCHPABHOrO JETOHATOPA
WAH JETOHATOpPA C APYrHM HHTCPBAJIOM 3aMeNICHHA NPHBOAKT K
HAPYUIEHHIO OYCPEAHOCTH B3PHBA WIH K OTKAsaM BCACACTBHE yTeu-
KH TOKA.
OCHOBHON HEAOCTATOK ACTOHAUHOHHLIX pea¢ — BHICOKas CTOH-
MOCTH N0 CPABHEHHIO ¢ APYFHMH CPEACTBAMH KOPOTKO3AMELAEHHOrO
papupanns, OTnyckuas uena 1000 wmr. K3JIL-58 — 245 py6.,
K3 A1-62—2—120 py6.
OruenpoBoAnsfi wHYp (puc. 17) cayxur aas nepe-
nadi 32 ONpefeaeHHBl NPOMEXKYTOK BPEMEHH HCKPOBOro ayHa.
Kancw/a10-A¢TOHATOPY MAH MOPOXOBOMY 3apsiiy. OrenpoBoaHbi
WHYP COCTOMT M3 XJOM4aTOGYMaXKHOM OMAETKA ¢ IiAPOH3OARUHOH-
Hoii mpocaofixoli M ¢1ad0 CHPECCOBAHHON cepaUCBHHN H3 3epel.
AbMHOrO (1HYpOBOTO) nopoxa (78% ceantpm kaauesoil, 12% cepal
w 10% napesecHoro yras), CKBO3b KOTOPHII NPOXOAHT HANPABAAIO-
a8 HETH, BaaHocTh nopoxa He JOAMHA NpeBHaTh l°£. B 3a-
BHCHMOCTH OT THAPOH3OASUNH WWHYPH PasaHYAIOT: OrHENpOBOIHbLI
acdaasTuposanunit — OLUA, OrHCMpPOBOANLI ABOMHOA achanbTi-
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3 Pitc. 17. Paspea ornenpoponiore nmMypa:
T Coain danoewe; § Ly s 3 — o
OBAHHBIA —
gne.u—Olllﬂ. OWIIA,  orsenpososnwfi ¢ naacTuroBEM NOXpH-

paﬁgx:,:aaxcr;”?;:cl& OTHCNPOBOAHBIN WHYD NPHMEHACTCH HA B3DBLIBHELX
) HEHHBIX VCHOBHAX, ac(aast '
3 3 ApoBanaLf  or -
BOAHBIA WIHYP — BO BAAMNHBIX H OV ' bace
CYXHX YCAOBHAX, ABOIHOI

5 achann-
:«I:‘&(:.‘:iao""r%gamr& Moor;;%:lx mectax. Cpeanas cxo[;om ropenm? uo;-
OBOAHMWX IWHYPOB ¢ )

i P Ypos cocrasaser 1 cwm
tabanue 10 npusenena X4PAKTePHCTHKA OTHENPOBOANLIX muy/;g'

TaGauna 10
Xapakrepucruka ormenporoansx WHypos (no I'OCT 3470—70) ‘
Mipns | Tuzpowsozmpysouzee £ Z M H
oK 2 ATCPUBT HApY K- n EE
PrarTie g L g § HOMO ROKDH THE ‘;’"&"ﬁ:" g: g 2
3| 2% =228
o1
UA | Acdassruposannoc| 4,8— 8 Boaoasoanpyw- |Baamuon 1
1 3.8 ‘l)uau MACTHRE, |# cyxoh
WAA | Mofioe achaas- | 5—6 s
rnponanx?; 41 e ?&B:ﬁzgl':om ?
- cyxon
n - &
Maactuxoroe o—6 3 |Maacrurarnas |To we 5
Macca

Ornenpopoarsit mu

R YP HCIOABL3YETCS NPH TEMnepar

pagzeﬁ' Bo naGexkanne caunapus HapyMHLIX oétfnozgxa’:a -2;:?1:3
ey ogegch :gg:lzxzre orucnponomgoro WHypa npu remneparyp'c
¢ . Ez npasuiaaMu  GesonackocTy npu o
PaGorax u TOCTom 3470—55 NPERAYCMOTPEHO, 4TO ul;)e.\magtiail:i:;
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}1}15! JamHranua OI‘HCIlp{)BOAIlOl‘O lwHypa HCHOAB3YIOTCA  TACIO-
urie GUTHAN I 32KHFATCAbHAE NATPOHBL

TaewWnn G HETHAD NpeACTABAACT coB0oil MyHOR JbHAHLIX
HAH XA0MYATOOYMaKHBX NPONHTANHMX CeAHTPOH HUTEl, 3aKTIOUEH-
HBIX B MAOTHYIO XJ0NYaTOOYMaMKiyio OINAETKY. QuUTHAL 3AKATAIOT
CHYKOM, 10CAe Yero OH TAEeT ¢ ONPeACIeHHOft CKOPOCTHIO. B Ta6-
anue |1 npuBeieHa XapakTepHCTHKA T/CIOULHX (puruae,

Tabauya 11
XaparkTepucTiRa TACIOWNX durnach

| .
B e | it | BPCa T erpema

| MR,

Ne la apassoft, Na 16 xaonuaro:
GyMaHRA He senee 6 2530
N 2 xa0on9aTo6yMaxHuA §—9 37—62

3amurarean OFrHENpPOBOAHOTO WHYpa AeaATCa
fa TPH FPYNALL: 3JEKTPO3ANKUraTeN|t OrHENpPOBOAHOIO WHYPA, IEK-
TPO3AKUFATEAbHE NATPOHK H 3AKHTATCABHWC NaTPONM (Tab-
anua 12).

Tabauya 12
XAPAKTCPHCTHKA SACKTPOIUKHFATCABHNX ¥ JAMHIATEALHIN NATPOHOB

Uena 33 1000 wr. narpouos
:'upc;om uucn;:t::g Bryypeimi Bucota, MM ! # 1ape, pyo.
o v AR T sackTpoxaAN- |
|| BACKTPOSIAN- | 3amurareanmnx
1— 7 16 50— 60 136 42
8§-12 24 - 141 43
13—19 30 70— 80 130 43
2027 35 80— 90 151 a1
2838 43 90—100 160 55

Npuseyanne CocTan NOPOXOEOR JCOCIIKK cacayiowuil, NpoI: RaHA-
doas — 9—9.5, napapun — 4.5—50, AMMHEA nopox — 85—86.

JAeKTPOBAKHNTAaTEAN OrHENPOBOAROrO WHY:
pa 33-0W-B (ONTY 76—61) (pnc. 18) npuMeHA0TCH AAf NOA-
WHranus KaMmAOro B OTAEABHOCTH OTPE3Ka OTHENPOBOAHOrO WHYP3

B CYXHX H BAAXKHBLIX MECTaX, anMeHﬁIOTCﬂ npu GOABIIOM 4YHCIAC

-

MOCAEAOBATEC/ABHO B3PHBACMEX 3apAN0B, KOraa ¢ NOMOUILKO 3JCK<
*rpoaamura'reﬂcﬂ 3aKHrawTCa p3341ll‘"!01‘:| JIAKHBL OTPEe3KH OrHenpo-

BOAHOTG WIIYPA, PEryJHpyMoOUIHe MOCACAOBATETLHOCTD CPAbaTLIBa-

HHA 3a)KHraTeabHbIX NIaTPOHOB.

DAeKTPO3AKHIATEAD COCTONT H3 3KHraTCALHOrO y3aa, MeAnodH |
rAAD3E H 3JEKTPOBOCHIAMEHHTEANR. 3amurateapuuil y3ea COCTOHT
W3 OTHEMPOBOAHOrO IWHYPa W MPOMEKYTOTHOrO BOCHJAMEHHTECASA
(15 Bec. . CHAHKOKaZbUHA M 85 Bec. 4. CBUHUOBOrO CypHkxa).
B ruab3y ¢ uauleykoli co CTOPOHBl 3aNAALHOTO OTBEPCTHA BCTaB-
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- Pic. 18 Daexrposamurareasian tpybra 337-2:

[ — T80 2~ OCNeApOROANM WIEYP: § — wausedxs; 4 — .

JRanMe; 6 — npoRad; 7 — npolka; § — Kaabka; 9 - uocnaa‘:mor‘e:u‘uba ::cc::: .;;“.
semuraveasnl cocras; I/ — HUTPOAAK; /2 — nepexaTouNMil COCYAE. > ]

amot saekTposocnaamenntean I-K3; ¢ apyrofi croponm ruansb
BCTABAAIOT JI0 YNOPa ¢ Yalleuxoll OrHenpoBOAHLIN WHYD, CpeaakHbil
nof yraoM K ock. CpabarthiBaeT 3/MEKTPO3AXKHraTeash OT NOCTOAHHO-
o T;})xaxl : H nepementoro 2,5 a.
NaKOBWBAKTCA INEKTPO3aKuratean no 20— -
Hbie KOpOOKH, yxnanuaacupue B nepeaauuu?z ﬂmmf;?. o i
JNeRTPO3aAKHraTEAbHBE matrpounw  33[1-B
(OIITY 74—61) (puc. 19) npeanasnauensl 248 NOAKATAHNA MyuKa
OTHCNPOBOAHLIN WHYPOB B CYXHX H BAAXKHBIX MeCTax Np# rpynmo-

r

3

Puc, 19. Pa3pea narpona saexrposakurareas 3I311-B:

I — ruanss; 2 — sryaxa; 3
b 3 AXA; I — JTCKTPOROCHARMEHNTENN, § — COCTAN IANT H
— WHYPI OTHENPONOARIIC. WERENEME:

ﬂ?ﬂ.\t 3aHraiinn. 910 GyMaxusle THAB3H, C OAHOM CTOPOHH KOTO-
ﬁox HAXOAATCA 9ACKTPOBOCHAAMEHHTENb N Jenelxa 3akKHratedbs
F0 cocTaBa, K KOTOPOil MPHMBIKIOT OTPE3KH OrHEnpoBOAHOID

Wixypa, Jlenewmxa socnaay
o JAMEHHETCA OT HaxaJusaH
SACKTPUHECKHM TOKOM. jird Sav
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3amurareabunlil COCTaR NMATPOHA M3rOTOBARIOT U3 cnaasa: 5%
kauudoan, 10% napaduua u 85% ammuoro nopoxa. [lyuox orue-
NPOBOJANBIX IMIHYPOB, BBCIACHHBIN B riAb3y MaTpona, Kpenurcs cne-
UHAABHBIM 32AHMOM, HIAH THAL3Y TepeBsAsnBaoT wnaratosm. [lpn
BOCHJAMEHEHHH COCTaBa OT MCPBOHCTOYHMKA OAHOBPEMEIHO BOCHAA-
MEHA!OTCA KOHUB BCEX OTHENPOBOAHBIX WHYPOB, KOTOpHE NMEepeaaloT
Orofib MO KAHAJY NOPOXOBOI CEPAUCBHHL KancioneM-ieTOHaTopoM,
HIHUANPYIOWNM Kaxauii 3apaa BB s oraeabHocTh,

3axurateasnne nartpoum 3II-b (OIITY-75—61)
NPeAHa3HadaoTcs  AdH MOMKHTralHs C MOMOWbBIO OrHEnpoOBOAHOIO
WIHYPa NY4Ka KOHUOB OTHENPOBOAHOIO WIHYpPa 8 CYXHX H BAAKHBIX
MecTax npH orHenoM s3pbisanii. OTANUAETCA OT 3/EKTPO3axHra-
TEALHBIX NATPOHOB TeM, 4TO A48 BOCHJAMEHCHHA 32KUraTe/bHOro
COCTaBA BMECTO IEKTPOBOCHAAMEHHTENA B HEM HCNOAL3YIOT OTpe-
30K OrHENPOBOAHOrO WHYPA, KOTOPLIl 3aKHraeTcs TaelomuM QuTH-
NeM  WAH  SAEKTPOOrHEBHM  CnocoGoM  (3/J€KTPO3aKUraTeabHOMH
TpyOKOil).

McToyHHMKR TOKa 1A% 9JEKTPOB3DPHBEZHHA
B KauecTBe HCTOUHHKOB TOKa HCHOAL3YIOTCA B3PHIBHBE MAlIHHH,
paTtaped H3 AKKYMYJAATOPOB HJIH 3CMCHTOB, 3AEKTPOOCBCTHTENB:
Hble HAH HIEKTPOCHAOBBE AHHUI.

CyulecTsyer 4eTHpe THNA B3PHBHBIX MALWIHHOK: AHHAMONICKTPH-
qecKHe, MariHT0JeKTpUYCCKHEe, BHICOKOYACTOTHHE M KOHACHCATOP-
uue. B nacrosiuee speMsi nanboabliee pacnpocTpaHeHite noayyHIn
KOMACHCATOPHBIE ¥ AHHAMOINEKTPHUYCCKHE B3PLIBHBIE M3UIMHKH,
B KOHAGHCATOPHHIX B3PLIBIHMX MAMHHKAX HCTOUHHKOM DACKTpUYE-
CKOMl 9HEPrul CAVIKHT 3apsKeHHbt KOHACHCATOP, KOTOPHA 3aps-
Kaereqd Henocpeactsento or uuaykropa. HeliciBre Kouzaemcaropa
B3PHIBHBIX MalHHOK OCHOBAHO Ha 4pe3BwuaiHo OwcTpoil (B He-
CKOJIBKO MUAAHCEKYHA) OTaaye B CeThb HAKON/AEHHOM B KOHIEHCd-
TOpe SACKTPHYECKON 3Heprum Goabmoi mMoumoctd. B taGauue 13
NPHBEACHE XAPAKTCPHCTHKH KOHACHCATOPHBIX B3PHIBHBIX MaliHHOK.
B AHHAMOSMEKTPHUYCCKHX B3PLIBHLIX MALIHMHKAX HCTOYHUKOM TOK3
CAYIKHT reHepaTop, KOTOPBIt NPHBOAUTCA BO BPAUleHHE NPYKHHOMN
HAH PYROI. DTH MaWHIKN OPHMCHAIOTCA B OCHOBIOM AJs B3pHIBa-
HHA COTH C MOCACNOBATEALHO COCXHHEHHBIMH 3/JEKTPOAETOHATOPA-

My, MMnyape TOKa, NOCHAACMbH AHHAMO3ACKTPHYCCKON MAWHHKOR

BO BHEWHIOIO B3PHIBHYIO CETb, ONPEACAACTCS CONPOTHBACHHEM 3/€K-
TPOALTOHATOPOB, MAriCTPAJbHLIX H pachpeneauTeabHBIX NPOBOAOB.
aubonee pacnpOCTPAHCHHLIMH CHHTAIOTCHA AHHAMOINEKTPHUECKHC
sawnnky Mapok [M-1 i TIM-3, TOCT 5462—50.
Hameprteasnue npubopsu. Jag noabopa siaextpo-
ACTOHATOPOB MO CONPOTHBAEHHIO, NPOBEPKH €ro H 3JeXTPOBIPHLIB-
HOM CeTH CYULeCTBYIOT pasauunbie OpHOOPL!, XapaKTePHCTHKH KOTO:
_puix npHBefess 8 Tabanue 14.
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Tabanwa 14

MeToumy Toxa
-15

MasoraGapuruan Gara-

[TueaosieMent  Kepai:
pes TMITILT 0,06 a-yac.

Faaweannucexan  Gata-
weexnit TK-1

a4 65

IFaasBannseckuin
ﬁl’llll' 0,015 a-uac.

saemenr 1-KCX-3 mwan
POTORIEMCHT

1-KCY-3
KBC

1,6

1,5

0.4
0,3
0,15

bec, xr

no 0,55

rpas.
il
150
T30
30
+30
==
+30
0 —
30

MOHCHIRN,

=10

10

g [ Yeaonun 1rpu-
+=5

noey
| cn. npoa,

(')

0,250

25

a0 200

a0 100

0—500

0--500
(L)

Tlpexean

i
i,

HEAOCTHOCTIT

HAOARUMH NPpOBOAOR

efl

[Nponepka  NPOBOANMO-

CTH  3/CKTPOACTORATOPOB

NpoBOIR-
BIPLBILX
HPoBOAN-

CONPOTHY:
SACKTpOLE:

CONPOTHBACHHR

BIPLBIKX  ceTel

npoBepKa

SACKTPOACTONATO:!
AEKTPOBIPLIBHBIX
OMPEACACHNE  CO-

H SJCKTPOB3PHBIBLIX

Hamaxenne

SACKTPOACTONATOPOS

Texni4eckan XAPAKTEPHCTHRA KONTPOALHO-HIMCPHTEALUMX NPHGOPOS

[lposepra NPOBOANMO-
JACKTPOBIPHONLIX  CE-

Hamcperie nposoinMo-

Nasepenne
Havepeune
Hamepenne

B
cerch

SACKTPOBIPRIBHLX CET

NPOTHBACHHS
TOHATOPOR

NICIHR
CTH
Teil
MOCTH
ceref
Tl
ceredi
MOCTI

{ipmbop

Henuratean  p3pusuoil

nenn MBLL-1
Maauit ommerps M-57

[MhezosacKypHYICCKAT

napusiofl HolRTATEAD

Jhnehnedfi Bapuspoft
BHO3

socruk [TM-48

HBIL-2

CnocoOsl BapuiBanus

[Ipn CTPONTENLCTEE KaHANOB H KOMAJEKTOPOB HEpruef B3puiBa
NPHMCHAIOTCA B 3aBHCHMOCTH OT BPEMCHH B3PMBaHRA CJeAYIOULHe
cnocoOBl: 3aMEAIeHAbIA, MIHOBEHNLI H KOPOTKO3aMel eH b,

Crnocolul B3PLIBaHHS 33aPAA0B B3PHBYATOrO BellECTBA Xapaxre-
pHIVIOTCA CPEACTBAMH B3DHBAHHA H NOCACAOBATEALHOCTBIO B3PH-
galiNd OTAEABHEIX 3apA10B. Pasanuaior B OCHOBHOM TpH cnocoGa
B3pLIBANNA B 3aBHCHMOCTH OT CPEACTB: IACKTPHUCCKHI, OricBON H
ACTOHHPYIOWHM WRYpOM. Bapuisanue 3apafos npu nmoMomn aero-
HHPYIOULETO WEHYPA NPOH3BOAHTCH COBMECTHO C 3JAEKTPHUCCKHM HAR
orgessiM ¢nocoboM,

[lpy npuMenenuy ykasannmx crnoco6os ACHOIBL3YIOTCH CAERYIO-
ulite CPeACTRA H MPHHAANEHHOCTH B3PHIBAHKS;

INCKTPHYUECKHT — 3JEKTPOACTOHATOPH, NMPOBOAHIKH, HCTOMNH-
Kii SACKTPHUYECKOrD TOKd M KOHTPOJILHO-H3MEPHTEAbHAS anna-
parypa, j

OrHeBON — KancioAb-1eTOHATOP, OrHENPOBOAHLIf WHYp H cpen-
CTBA 32/KHFANHA OrHENpPOBOAHOrO lUNYpa;

B3PbIBAHHE AETOHHPYIOUHM IIHYPOM — NeTORHPYIOWHMA wmyp
31EKTPOACTOHATOPL (WAH ACTOHATOPH W_OrHEMPOBOAHBI WHYD),

3aMmcanennoe papuBanne [log saMerteHnuy B3pbl-
GANHEM NONHMAIOT B3pLIBaHHe 33aPAN0B C TAKHM HHTEPBAIOM 3a-
MeAdeHHA, KOraa AedcTBHE NOCAEAYOUEro 3apAna HAYHBACTCS MO

OKOHHAINN AcHCTBHR npeasiaywiero. B sroM cayuae ukaxoro ssa-
HMOACHCTBHS YAADHDIX BOAH He APOHCXORHT, H KaXABM B3PHIB MOXK-
HO paccMaTpuBaTh Kaxk oanHounmii, [Ipenmymecrsom s3amMersicunoro
BIPHBANUA ABAACTCH CO31aHME IONOJHUTENBHBMX CBOGOANMX MO-
Bepxnoctell n obecnevenne padoOTH MOC/ACAYIOIHX 34apAL0B, 00an-
WOH OTPHIB IPYHTA OT MacCCHBA, OGeCHCHeHHe BOIMOKHOCTH ynpan-
ACHHA Hanpapaendem nepemewenns rpynta. Humunii npenea  sa-
Meanennoro 3pusanng 150—200 a-cex., Bepxuuit 2 cex. u Gonee,
Bamca.qcnnq_ NIPOHCXOANT C MOMOWIBIO 3JEKTPOACTOHATOPOR 3aMEjl-
ACHHOTO ACHCTBHA UPH 3JEKTPHYECKOM cnocofe BIPHIBAHEA H OT
fpIMENEHHA OTPE3KOB OrHCAPOBOAHOTO 1WHYDPA Pa3saAHYHBIX AJHH
fipil orsenom cnocoGe. Ilpn 3aMeaneNHOM B3pLIBAHHK NIPUMEHAIOT
TaIRe sneKTposamurateabubie Tpyoxn d3T-1 u A3T-2 u samu-
fareapipie marponn 311, coznaoiine Goabmoe KOAHYECTBO HHTEp-
Ban0s 3ameasacHus,

an‘}: rioncHuHoe papusanue [lox MruonenumM B3PHIBa-
o NOHHMAIT TAKOE B3PHIBAHHE, KOTAa BCe 3apAib HAH rpynna
31-gr A0B B3puBaiorcs oanospevento. [Ipn crpouresscrne xanaaon
i lacnowﬁ [IPHMEHSACTCA B CAYYAAX HANPABACHIWX MaCCOBHX
! 08 ita BuGpoc. Mriosennoe BapuiBakie ocyuwecrsaseres npu
: MOLL 3/1€KTPONRTONATOPOB MTHOBEHHOTO AEHCTBHA MAN 2eTONU-
Bg';llx;ero waypa. [p# MrHOBCHHOM B3DHIBAHHK OCHOBHOE AeflcTDiE
3ap’ua NPOABARETCRK NO JHHHK HAKMENbIEro conpoTueaeuns. Bee

N B3PHIBAKOTCA B ONMMAKOBWX [ICPBOHAMAAbHLIX YCAOBHAX,

53



JeficTBie B3pWBa 3apAia B CTOPOHY COCCAHEro 3aphia paBHOCH.Ib-
HO OAHHOUHOMY Bapbmamuo, TaKk KakK B npoluecce pQSBHTMﬂ B3pHiea
He o0pasyeTcs HOBas JONOJHHTEAbHARA csofoaHasn NOBCPXHOCTD.
KopoTKo3aMeRAeHnoe B3pHBanue Iloa xopot-
KO33MCANEHHBIM B3PHBAHHEM MONHMAIOT B3PLIBAHHC 33PALOB € Ta-
KHM HHTEPBAJOM 3AMEANCHHA, KOTIa aefictBye  noCaeayloutero
3apsjd HAYHHARTCSH paHblle, YeM NPeKpPaTHAOCH neficTsie npeablay-
wero. Tlpd KOPOTKO3aMENJEHHOM B3PLIBANHH peaansyioTcs npe-
HMYIECTBA 3aMEANEHHOr0 H MIHOBCHIOTO papueanna. Huokini
npenea KOPOTKO3aMeAeHHOoro B3phinania 10—25 M-CeK., Bepxiui
150—200 M- cex.
KopoTKO3aMelneHHOe B3PHBANHE OCYWECTBIACTCA 3eKTpoae-
TOHATOPaMH KOPOTKO3aMeAJNEeHHOr0 AeflcTpus W NHPOTEXHHURCKHMH
sameaanteaami K3 3aekTpoaeToHaTOPh KOPOTKO3AMEAACHHO:
Fo neficTBHA MOMHO NOMeliaTh HeMOCPEACTBEHHO B 3apAibl HAH
NPHKPENAATh K OTPe3KaM ACTOHHPYIOWEro UIHYpa, COeAHHAOUIErD
rpynny 3apsiaos. [Tuporexuudeckue pede K311l Bxawouaor B pas-
PHIB CETH AETOHHDYIOWETO IHYPa NyTeM NPHCOCAHHEHHA BHAKAAAKY

xonuos JUI pese k cern JALL

TIp# KOPOTKO3aMEANERNOM B3PHIBARHA Goabwas MacTb SHEPruH
B3pbiBa pacxoayerca Ha ApoGJenite H OTPHB rPYHTA, TAK KAK pabo-
T4 K2X10r0 MOCJELYIOWEro 3apsia MPOHCXOINT B MACCHBE, Haxo-
1meMes B HANDSKEHHOM COCTOSIHHH OT MPEelbLyLIero B3pMBA.
Tlpu sToM cnocobe cO3Aal0TCA YCA0BHA spekTHBHOTO paspywcnng
cpeAn He npit NOMOIH OTKPHTOro spy6a, a B peayibTaTe B3aHMO=

1eficTBUA 3aPS10B BHYTPH MaccuBa.

ONBIT CTPOUTEJbLCTBA KAPAKYMCKOIO KAHAJIA
wm. B. M. JEHHHA B TYPKMEHCKOW CCP, A TAKXKE
KAHAJIOB H KOJUJIEKTOPOB B BPATCKHX
PECNYBJHKAX

MeTob BejeHHS B3PbiBHBIX padoT

0B ¥ KOAJCKTOPOB B 32BHCHMOCTH ot
pasMellleHis 3apAla NPHMEHSIOT Mes
CKBAKHHHBX H TOPH30

Tlpu crponTeabcToe Kanaa
hopMB!, BeAHUHHL H cnocoba
TOA KaMepHHX, KOTJOBHIX, WIYPOBHIX,

TAAbHBIX YANHHEHHEX 32pANos BHOpoca.
Ilpu metone KaMepHux 3dpsiloB BHOPOC TPYHTE NPOHIBOAHTCH
B3PHIBOM COCPEAOTOMEHNBIX 3aPAI0B GOABLWOTO Becd, AOCTHTAKILHX
ACCATKOB # A@)e COTeH TOHH, MOMCUIACMBIX B ChEUHAAbHBE BBIpas
GOTKH-KaMephl. ITOT METOA NPHMCHSIOT NPH BIPHBAX HA BHIGPOL
kpymitoro macwraba. Huskas crencub Mexauusauuu pafor no npos
X0aKe KaMep # B cBAi3n ¢ 3THM GoabllNe 33TpaTH TPYAd Ha NOATO
TOBHTE/ABHHE PAGOTH OTPaHHYHBAIOT NPHMEREHNHE TOTO METOAJ.

[Mpu KaMepHOM pAsMEIWENHH SAPALOB BAOIL npeaiaraeMofl  BHIS
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CTBO NOABOAAMIEr0 KaHada ABIAJOCH OAMHM K3 3BEHbED CTPOM-
TeAbCTBA KOAJAEKTOPHO-ApEeHaXKHOil cer B obbeMe 100 man. M
TpyuTH N0 Tpacce Kauaia NPEACTaBACHE C NOBE XHOCTH B OCHOB-
HOM MAOTHBMH CYTAHHKAMH MOLLEOCTHIO 0,5—2,0 M ¢ nocacayio-
UM 33JeraHKCM TOHKO3ePHHCTHIX NECKOB C NPOCAOHKAMH CYTAHH-
o5, Ha HEeKOTOPHX YUacTKax Kaiana MecKH BHIXOAAT Ha NOBEPX:
wocth, OGwait yxaon teppuropuin ~ 0,001 VpoBeHb TPYHTOBBIX
BOj1 HAXOAMTCA HHKE MPOCKTHOrO 1HA Kanana. '

Mo reoAOrHICCKOMY CTPOEHHIO W BAAKHOCTH MOPOA Tpaccy Ka-
HaJa MOKHO PA3AeAUTh HA YHACTKH ¢ OOBOANEHHBIMI CPYNTAMH i
CYXHMH FPYHTaMH. :

TeXHHUCCKHM 3alaHHeM 00yCA0BAKBALTCA awOpoc He MeHee
80% rpyHaTa npy NpOKJa3jKe Kanana wypnHON MO AHY 5 M, 3310-
Kennn oTkocos 1 : 2, ray6utoi 2,0—4.5 M.

[pn crponTedbcTBe Kapana Oua npuMcien MCTOA B3pHBa Ha
BBIGPOC COCPEROTOMCHHLIMH 3apslaMi, PACNONO/KEHHBIMH B OMH
pAA no ocH Kamaaa kax nauGoiee PAUHOHAAbHLI NPH 331aHHBIX
napaMeTpax Kahaaa. :

3aray6aciic WeHTpa 3apaia OblI0 MPHHATO W3 YCAOBHA, uTo
apu moKasarene BHOPOCca n=2 WHPHEA 1HA KaHala B=35, 10 €cTh.

-E- =—-E’— == 1’25_
2n 4

Taxum obpasom, JIHC Kaxjaoro sapaia onpeaeasercs nyTeM
npubasienus K rayOnne xanaia H seanuunn 3arayOaenus uearpa
sapaia (W=H + 1,25). 3
3apaasl pasmemasn s wypdax AHAMETPOM 0,85 M, aas npos
XOAKH KOTOPHX HCNOJIB30BaMH CTAHKH KLIK-30A. B neyctoiunseiX
rpynTax wypd MpOXOAHAH BPYUHYIO. Cresgs wypda He Kpemuai
[1pi NpoXoAKe B BOAOHACHUIEHHHIX TPYHTAX 10 NPOEKTHOR OT!? :
yacts wypa, pacnoaoKesHas Ha yposHe rPYHTOBHIX BOI, 3anbis
paja. [103TOMy NPAIAOCH NPHNOAHATH UEHTP 3aN0KEHHA 3apsiid;
BRllle YPOBHS TPYHTOBHIX BOZ, YUNTHBAs XOPOUIYIO npocrpeannae:
MOCTh CYFAHHMCTRIX TpynToB. B pesyierate BuiuMas rayOHHa BO-
poHKH Onna Goablie ray0NHE 3aJ0MeHUs 3apAia.
B kauectse BB NPHMEHAAN CCANTPY H TPOTHA C PAsAHYNBIM
COOTHOWICHHEM B 3ABHCHMOCTH OT BJ2AHOCTH TPYHTOB, 4 TaKKes
uHexoBauubit asMonnt B-3. :
JlawHy OJHOBPEMEHHO B3PHIBABMBIX cepiit 3apAnaoB Aaa CyXHX
rPYHTOB ONpeReanaH, HCXOAR H3 YCAOBRA MECTHOCTH: OHY CepHIO:
5 500 M n ase mo 1500 M; 4A38 BAAMKHBIX TPYHTOB /cTanasauBaan nd
VCJAOBHA HAXOMACHHR aetoHupytomero wxypa 1 -A B Boac He 60%
aee 12 uac. *
Marucrpanbias cerh JU1l Gmaa pasicacHa Ha CexumM aanHo#
500—700 » § WAHILIKPOBAJACh ABYMS MOCACAOBATEALHO COSMHHCH=
HBIMH 3JeKTPOIETORATOpaMH. DACKTPOALTOHATOPH Kam A0 cerunl
COCAHRAMN MeAKLy COOO0R B NOCACLOBATEABHYIO CETh. ;
[lpuMenenie B3PHBHOrO Meroaa mnpi CTPOHTEAbCTEE NOABOAAS
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”;eff ggr;:n:;ﬂ no:;gcéguno B CPaBHHTEIbHO KOPOTKMIt cpok (15 map-
TO'bCM e po A r.) OCYWeCTBATL NPOXOAKY Kanaaa. [1pu srom
0 poca rpyuta coctapuia 190 reic. M3 uan 959 Bu6
d3 111' ODHALHOIO CEUCHHA KaHaaa. ' B

e :Tr:gax;omonux 34PALOB 33KANUAETCH B TOM, YTO BIPHBYATOE
Tae ECT0, egma BHOPOCa MOMEMIAIOT B KOTea, oBpasoBanumii my-
'za.\m 1; . ga'l:::rzunaeﬁmypa u.g)u CKBaRuHb  HeOOALIWIHMH 3aps-
1a) 1eCTBA, JTOT MeTOA Hamea n
' M
xop?_!ulo NPOCTPEIHBACMBIX HEOGBOAHCHHBIX NOPOAaX i
] ;Hmeucnue METOZd KOTJOBAHHBIX 33PH/10B HCKAIOUACT TPYA0-
i::ne }x{?ol:x;rc: 33: ;g)g;cronxe wypdor n kamep, OcHoBHOe mpenst-
0 BHEApeuHA cnocoba npn Go.
METPax B3PBLIBHLIX paGoT — HEBO3M p s
OXKHOCTh CO3MAHMS OUEH
KOTJ0B, MOCKOJABKY OHY OKa3hiBa B nake
0TCA HeycTofunBbiMH. B
Egg;qac;; y"';o"e);?r?:g” OTKgSHBaTbCH 0T 3TOro crnocoba H3-3a Bl:iﬂ(i)e-
#  pabor i

i p N0 [pOCTPeNKe M HeYCTOHUHBOCTH
33,,53}":1'1"7;;,271’32?: #;1':10 ;zpoc?p%.msanna UINypa HaH CKBaXKHHR

1ul, Tpedyemoro obuneMa Kotaa

J0M OTACABHOM CAyvae Onpelenserc it a0

: S ONBITHHM nyreM. Un

CTPEJIOK 3dBHCHT TaKKe OT IHaMerp il

a unypa HaH cksaxuns. E
NO3BOJNIAET YCTOHYHBOCTD CKBAMNKHE e
Ihl, YHCAO MPOCTPENOK
A0 muunmyma. Pacuer npocrp b sl
. €/I0YHOro 3aps
i g e paaa ajaa o0pazosaHua
Cllfl. e ""C— 4
e Mup.- A
e .,,& — .\;acca 3apsiia NpoCcTPEAHBAHNHA, KI}
N T~ ::ca ocHopHoro sapsaa (no gopmyie Bopeckona);
- A3aTCAb MPOCTPEINBACMOCTH NOPOAK, AM3[Kr: '
M A — NAOTHOCTL 2apAAKanA. ; i

i ;Tg: ::;;;)::L ;apanoa Hawe) IHPOKOE NpPHMCHEHHE NpH
- OHTEABCTBA BOROEeMOB. B
CHOCOBOM MOMHO co3nanar Boae s Siothe o

3 b B MOOKIX pafiona

da. Ipu stom 1e Tpeby s e

eTCs AJTHTEeABNIOH noaro <

» ot 7 I TOBKH, Kanutaa

3 Jggy ;(\:::::)(E:::m?naunou ;ﬁaaoqen CHJIBI, CAOMHBIX .\«cxauul;}\l;:

J texamy. Ilpx BapusroM ¢ )

Sy M cilocoGe cPpoKH CTpon-

A [0 CPABHCHHIO C MAUIHHEBIM
' ) M B 3—10

. ﬂp TCXHHUECKHM YCJAOBHAM CTPOHTEALCTBA B3PHRIBHLI o
e00X0AHMO, HTOOH O6BeM BoaOeMa cocraa-m.np lo_rscnoco(»on

u o . a

Jf’u‘ﬁ:lana xloggonfua nosepxy Guiaa He Menee 20 M, no muy _-_r.uec._;:o

Hauﬁoace_ 50, raybuna —10—12 M, oTkocs KpyTnauoi 1: 1.5

Il 3a;22%2u2‘ H IKOHOMHUHHM ABAACTCH OAHOPAAHOE 'pa'c'

] NnoxasarteneMm Aei .
Yok ! CTBHA B3pmBa 3. Ta
ngu};eamg%)c MHOTOPSAAHBIM B3pHIBAHHEM (noxagarcnb neﬁg;ngg
) yaeawinii pacxox BB wmewswe wa 20—30%, npuuen
’

90keyM npox
! XOAKH noaro
3 pasa, ATOTOBHTENBHBIX  BbIPa0OTOX CHHIKAETCA B
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HecMOTps Ha 3HAYHTCALHBIC AOCTOMNCTBA, OAHOPAAHUe pacno-
JIOMeHHE 3APAN0B KMEET H PA/] HEJOCTATKOB: HE3HAUHTEAbHAS H-
pHHa KOTAOBAHA MO AHY H HCAOCTATOWHAR 4McTOTA BhOpOCA, 60Jb:
UIas BHICOT@ HaBaja TPYHTa HAJA KOT/A0BaHOM (Z0CTHTaeT 3—4 M).

Jas yseanuenns o6beMa BHOPOCE H yMeHbilleHHA BRCOTH HaBa-
aa Ha G0pTax KOTJOBaHA NPHMEHRIOT 3aMeLICHHOC B3pMBaHHE TpeX
PSA0OB 3apPAA0B, CPEAHMR U3 KOTOPHIX SBAACTCA OCHOBHBIM, 3 Kpail-
ne — scnooMoraTeaphnMy. [Tokasartens aeficTBHA B3puBa 145
OCHOBHBIX 3aps10B pased 2,5, AIA Bemomorarteabibix — 3. Beno-
MOTATCABHBIE 3apAibl PACNONAraior B NPEAE]axX BOPOHKH B3puiBA
ocHosHoro 3apana B JIHC; xoauuecTso HX B 2 pasa Mmenbiue, 4eM
OCHOBHBIX 3apAI0B.

[py TpexpaaHOM B3PHBAHHK C JABYMA BCAOMOrdTe/ibHBIMH 3apsi-
AaMu obbeMm Oypenns Bospactaer B 3 pasa. Ho tak Kak B3puishl
no sroi cxeMe yseawuusaior Ha 8—12% noaesuuiit obbeM BOIO-
eMa, a yaeabHiH pacxoa BB He uaMcngercs, To ypeauyenie ooneMa
Gypenus He BLI3WBACT 3HAYHTEJNLHOrO YAOpOXKauHa pabor.

MeTton mnypoBHIX ¥ CKBa/KHHHGIX 32PAJIOB NMPHMENAIOT AA5 CO3-
JaHHs BHIEMOK He3HaunTeabHoll rayGunsl (20 3 M), 3apais BHOpO-
ca pa3MellaloT B BCPTHKA/JbHBIX M HAKJOHHBIX UIMYPax H CKBAKM- .
nax. [Ipu 3THX Cnocobax HCKAO4AeTCH TPYILOEMKHil npouecc no.
npoxoake wyphos K Kamep.

Veranapaupas yAAHREHHblE 3apAaAnl BOpoca, MOMHO (OJYHATE.
pHeMKH ¢ Godee KPYTLIMH OTKOCAMH, UeM npH KaMmepHLIX 3apaaax..
ORHAKO OHK He MPHEMAEMB AJf NOJYYHHA BHEMOK GOAbIIOA ray-
OnNH, TAaK Kax OypesHe CKBaXKHH 3HAUMTeAbHOro anaMerpa (Godee
900 mMM) cBE3anO ¢ GOABMIHMHE TPYAHOCTAMH.

Paccrosinye MexAay 3apalaMy B pAly H PAXaMH 3apAn0B

a=b==0,81VT(n),
rae | —rayGuna ckpaxuns (wnypa), passas 1,1 npoekTHOH ray-

OHHbl BHEMKH;
f(n)=0,12—0,6n%

Maccy sapsaa onpexeasior no gopmyae
C = qI3(C,12—0,6n®).
[TocKonbKY NPH 3apAXKaNHy CKB2KHHB BEPXHAA TPeTh AJMHHB
ee HCHOAb3yeTcs noa 3abofiky, T HeoOXOAMMbIA AHaMeTp :

d=1,38Y5 + 3,

A Lyap,

rae A — naoTHoCTb 3apsxanns BB,
lap. — ANHNa 3apsaia (pasxa 0,67 AaH#B CKBaMKHHB, MM).
[pn npakTHuecKOM NPHMEHCHHH METO1d TOPH3OHTAILHMX VA=
AHHCHNHX 3apAA08 BWOpOCca BAXKHOC 3HAUEHME HMeeT BONPOC onpe-
JeNCHUA PAacyeTHBIX napamerpos B3puiBaHus. C 3TOR 1leaBO OF
xea0oM ruapoanuaMiuky p3puBHeX npoueccos ¥ CKTB Huernryt
PHAPOMEXANHKH GuaN SHIOJHEHH MaJzoMacliTabHbic 3KCHepHMEH
Tanblibie B3PHBH JAHHEMHO-NPOTAKEHHLIX 3apAl0B BOpOCa (2]
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Raéora 3axm‘o-lanacb B CACAYIOWEM: N0 OCH HAaMEYaeMOfl BMEMXH
OTPHIBATH Y3KYIO TPAHIWEI 3a1aHHOM rayGHKEI W HAa AHO ee yK.Aa-
AblBEMH YATHHCHHWE rOPH3OHTAAbLHLI 3apsl, 3areM TpaHleio
JACLIIATH W OcylecTBAsan B3pub. [lpu BspuBsanun npumensan
KancyJbHoe HHHURHPOBAHME 3aPAJ0B.

[Iposenennnie skcnepuMentw noxasaau, 4ro B3pbiBaHHE FOPH-
30;:)1;32;“:( YANHHEHHBIX 33PANOB B Y3KOH TpaHulee A00TaTONIO
fpocT 4 HaaexHubld ¥ sPpexTusrnil cnocos NPOH3BOACTBA B3PHIB-
HHX pa 637 AdR NOTYHEHHS OTKPHTHIX BHEMOK. IKCHepHMEHTANL-
Hble PAOOTH NPOBOAMAM B CYTIMHKAX, B TAMKCIBIX CYIAHHKAX 0Gbe
exLiM Becoy 1,73-—1,86 r/cM® u BecoBoit BaakHOCTSIO 11,6—16,7%
C H3BCCTKOBHM W IHICOBHIMH BKJIOYEHUAMH, B .J1€CCOBHIHbIX CY-
FAMHKAX H NJACTHUNNX IIHHAYX, !
0‘8':::2: 06pasoM, YHAaCTKH SKCHCPHMEHTAMbHMX HecAe0BaN M
i caﬂgzuxm}:_};;»:;ul;nugnason FPYHTOBHIX YCJOBHH, NMOYTH Bce

0B. PesyibTate Hexor
aexbt B TaGanue 15. O e
awlzﬂx:q%t%e BB B ONWTaX HCNOAL30BAAH NPCCCOBAHHMIL TPOTHA
62”.! T l 2 6 JKB, sepuorpanyant u uraanuth, Pacxon BB xo.nc-'
o qg:( :;nn ;:1:; ;33;:;}/.\1 npH (z)x.;gue 3z;pﬂzxon ot 4 10 40 M, rayGuna
J — or o M
ot 20 10 1,8 M ¢ pazaHunuM nokasare-
& e;m COMOCTABHMOCTH DE3ynbTATOB AEACTBHA B3PWBA PA3HMX
001.0 mcce 34pAA0s Obia NpHMEHeH MeTon NOAoGHS, OCHOBAHILI Ha
o1 CHHH, YTO YDABHCHHA CNAOILHON CPEAH He HIMEHSIOTCH npy
ge gouepuou H3MCHEeRHH Macwraba Aaunb 1 Bpemenn. Ilpu stom
OUXOTHMBIMH  YCAOBHAMH ABASIOTCA: MOCTOAHCTBO CBOMCTR npo-
ﬁ::z!n‘ t::guaa 6H HEH3MCHHOCTL XapPaKTEPHCTHK CpeaAbl NpH pas-
: : cwrabax B3pwsos. [lpu conocrany
: ; VICHHN  Pe3y/IbTaTOB
zﬁmaoa apamMerpi pacnoJOXCHHA 3apsios | pasuc;?m ¥1'onyqac~
. X suc’aox OTHOCHAR K exnnnie Maces (pacxoa BB ua | M) B
!onehng):'{lo n/:éuB 3Kcncpxmc(ura.q16nux B3pbIBax ¢ HeGOABWON raysu-
) Hid 33pAa0B (10 10 M) npuusras cremc
TENCHb NPHBCACHHA
Aocratouna, [lpu 3uaunteanuom "

. ¥ YBEJH'EHHH MaciuTaGoB B3pHBa
cornacko M. JI. Hopnaiy [45] w I. H. Iokposckomy [48]p s1a
CTeNeHb YMeRbIlaercs. '
pmgpu 3xgnep;:meu-ra.1buux B3puBax duKCRpoR2AN ocHOBHME
b CPbl ODPA3YCMEIX B3IPLIBOM BHIEMOK, a TAKAKe DaKTHYECKHE AH-
3;1)4 HAUMEHLIIErO CONPOTHBACHHS W MaccH 3apsaos, Ha ocu;)ae
Tegx AZHHEIX BHNHCIAAR MOKasaTeam ACHCTBHS B3peiBa, OTHOCH-
Mo::;ﬂue rayGuHB BHEMOK, yieabHbie pacxoas BB u npy’rue Beno-
& bTe.;'Ibele XapaktepHeruku., Ilo Aaumbiv  suuwncreHud CTPOH-
< ce"iaaucumoc'ru MERLY OCHOBHBIMH XaDAKTeDHCTHKAMH B3DHIBOB
. 1;0‘; y;l;gc;x;oopaccuorpeémoﬁ METOAHKH obpalioTku 3axmoqac1'cn'

M, CHOBE JIOGOro B3pmBa MOMKHO {10

J1 -

:ms?l 3HAYATEIBHOE YHCJA0 HCXOAHBX AHHLIX, o -
i epn 916p36mxe PE3YILTATOB SKCHEPUMCHTOB YYHTHIBAAN Fpyi-
YCAOBHA # pe3yavTarel o6paloTkM OTHOCHAN K onpeaencH-
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Pacxoa BB
m ol gam.
W, K

PeayapTaTh ONWMTHMX B3PHHOE TOPHIONTAILHNX 3ApaA0E BHGpOCa
Bapsonoit noanron AH YCCP. Cyramnok, saammocrs §2—16,5%

Nuaserp

Japuaa, u

Npuwcnsevoe BH

QOOG‘\@OOOO-OOO"‘QQOG

B T e -}

22SERRRZZ ZZIScEE

odococodc Socsooo

Kpustckan obaacrs, Panna naacruunas, saaxuocrs 26,0—26,5%

Ammount N G KB

Tpotia
TSH
Tporna

Kaxonckaw opocnreastias cucrema. Jlecconmmiie cyrnnnsn. BAIKHOCTL 7,0—8,00

%8@88&@&81#73&
=

O°—-—cco—o D

©oNcid Nshﬁahﬁ£°aa
coc—csocos~acoc—as

Soccocccaosses

qugggvucwvag

0,058
0,038

0,128

0,
0,153

Kpuucxan 06aacTh. TKCIB CYAMNOK, BARKHOCTY | l—l4

3eprorpanyanr

Hraaumnr

Tpotua

Asmonnr
Hraanur

Amumount Ne 6 JKB

Tpoma
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Mpodosxcenue rads. 15

62

n

4,60
3,33
5,63
6,65
6,56
1,79
1,9
2,04
2,28
3,06
2,76
2,76

1,10

1,

2,18
1,74

2,55

10

2,96
4,00

3,0

3,83
3,76
3,75

2,80

8,04

3,13
3,10

3,014

RE

B
.

L0
4.40
4,0

2

4,70

0,33
0,60

0,71

0,60
0,61
6,10
9,25

8,82
14,0

2,61
2,86
2,86
5,17
1.64

70
2,30

1,57

-~

5,80
11,40
10,40
10,70
14,10

18,60

3,30
5,30
5,90
7.20

6,26
5,30
5,580

1,48
2,40
2,10
1,94
1,88
7,50
8,10

8,20

10,0

4,34
4,40

4,10

30
4,10
4,00
3,30

5

0,44
0.51
0,68
0,62

0,67

5

1,70

2,15
2,80
1,20
1,30
1,30

1,85

1.7

1,23
1,15

0,95

0,25

0,35
0,25
0,25

1,00

1,35
1,60
0,70
0,70
0,70
0,9
1,15
0,5

0,5

0,35

w

2,0

4.0

4,0
11,5

18,0

18,0

32,0

8,0
8,0
8,0
5,7
5,7

4,0
4,0

0.035
0,040
0,058
0,058

0,055
0,12
0,15
0,15
0,20
0,10
0,10
0,10

0,066

0,066

0,058
0,058

Tporua

Heaaum

Tporna

poMy THOY Ipynta. B ocHoBy pacuernmix zasucumocteli i yanu-
HeHAbiX TOPHSOHTAABLHLIX 3apAAOB BWMOPOCA MOJONEN MPHRURN
npONOPUMOHAALHOCTH paspywennoro (BuGpomentoro) of6bema
Macceé B30OPBaNHOTO 3dpsaa. Ha stom nosomenun, spagoueMes
oanolt 3 QOPMYNHPOBOK 3aKOHA MOXOGHA, OCHOBHIBAETCH GOMbe
WIRHCTBO NpRMEHAeMuX Gopmya.

M3 reoMeTpuyeckux dopsm BOpPoHOK (BBieMOK) Buano, uro aas
COCPCAOTOURHNNX 34pRN0B B3OPBaMHLiE 00beM npomopunonasen
geanuude W?, aaa yaaurenusix — W2, 148 NI0CKHX — WS. Or-
€i013 SABHCHMOCTb 148 PacYeTa YAMHHEHHBIX 33PA10B MMEerT BuI:

C = q,W,

rie gy — KO3pPuuMent nponopuHoNaaABIOCTH MEXKAY BEJAHUHHOMN
Sapsla W NPOH3BOAMMLIM MM 006DLeMOM BEIGpOCE B thopue
BEICMKH HOPMAJTbHOrO BMOpOCa, YUHTLIBAET B3pHBae-
MOCTL rpyHT2 ¥ cBOMcTBa BB, kr/ad
| — aanna 3apaaa.

&nc.n.buuu PacXol B3PHIBYATHIX BEUICCTB (| 3aBHCHT OT MOKAa3a-
Teas ACHCTBHA B3pLiBA n. C yBCAMYCHHEM N DPAcTeT BeJHYHHA q no
CPaslieltiio ¢ q,. ITH HIMEHCHHUS KOPPEKTHPYIOTCH BBefeHHCM B
pacucThylo dopMyay GyuKumM noxKasateas  AcHicTBHs B3pbIBA
f(n). Okonuareaso pacyerrnas (popmyaa umeer Bua:

C = quW?Ii(n).
Macca 3apana na 1 M aaunw
Ceg, = q,,\Vz f(n)-
Jas onpenenenns suaa OYHKUHUA NOKazaTens aeficrng B3phIBa

Owan nocrpoenw rpaduku (pue. 20 21). XapakrepHcTika Ce,

toraacHo pacuernoit opmyse Macenl Ha | M 33
f3Be1eHHI0 pacueTHOro yaeabHoro pacxoaa BB
3a§e.rm Aelicteus B3pwuiBa, Tak xak pacueTHulii yaeavnudfi pacxon
: NOCTOSHEAS BEAHNHHA 445 ONPeNeaeHHOro THNA FPYHTE, TO T
paduki noasoasior HENOCPE/CTBEHHO YCTAHOBUTE BHA dyHKuHM
MOKazaTesn AeficTBHA B3pHBa.

PesyanTate o6paboTKH HCXOAHLIX AAHNMX METOLOM HAUMCHB-

WHX Ksaapatosn noayuaem ¢
CACAYIOULHE aHANHTHYCCKH :
A8 CyranunKoB PARLATHEERE:

pA108, pasra upo-
Ha QyHKUMIO noka-

CT;_; = Quf (n) = 1,24n17,

A8 NeccoBHAHBIX CYIAHHKOB

Cea.

_—— quf(n) == 2.4 nl7,
413 raug

%’; == qyuf (n) = 0,892,
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Puc. 21. Tpadux ¢pynkuns 1no-

KasaTeJa  JEHCTBNS BIpnba NpH KasaTens AeHCTBHA DIpuBa NpPH

B3PHBAHHH S JCCKHX, TAKCIHX B3pLRBalUK B IAREAX

(1) ® acccoBraumx (2) cyr- !
AHHE2X

Pue. 20, Fpadmsn dynkuwin no-

M3 Beex uMelomuxcs GOpMya NOAYHCHHBE 3aBHCHMOCTH B JAHAS
nazose n = 1,5—5,0 nandoaee TOYHO OTPAKAOT DYHKUHOHANBHYIO
CBESI3b PACCMATPHBAEMBIX BEJHYHH.

Jlas yerasonaexus (YHKUMM noxaszareas JeiiCTBHA B3phiBa MO
AVYCHHLIC BRIPAKEHHS HCOOXOAHMO PA3LAHTh H2 BeAHUHHY MPOH3:
Beaenus yaeapsoro pacxona BB n xospprmuenta B3PHLIBHON 30~
dexTupnoctn BB orsocurenvno ammonuta Ne 6 JKB. Tlpousse
OKpYTJCHHAAl, MoJyuaeM CJeAyioluie Bupaxenus QyHKUHH nokasa
TeNA AeHCTBHS B3pbIBA:

A8 CYyTIHHKOB

f(n)=1=15n",

AR TAHK

f(n)=n :
3uavenns sTix GyHKURA MOKasarens AeACTBHA B3PHIRA 10BOJAb:
HO GAN3KH MO aGCONIOTHON BeawdHHe B axanasomne n = 1—5. Cp
BHOHHE TosyuenHWX (QYHKUMA noKasateas AeACTBAA B3pnsa 10
dopyyaam I'. M. Moxkposckoro w M. M. Bopeckosa (puc. 22) noxa-

3LIBAET He TOALKO XOPOIWYIO CONOCTaBAAEMOCTh BCJIMYMN B HCC
AyeMoM AManasolie n, HO ¥ BAHANHE IPYHTOBBHIX ycaoBuit Ha Beat
yniy 3apAna. PaboTa B3pbiBa, KaK H3BECTHO, COBCpINAeTca 33 Ci
aHepriy (Tenaorh), DHAARIOWENCH NPH BIPHBC, HMEHHO NOITOME
ofwas 3HEepPrus B3pbiba Q = QiC .
— 0%y

G4

rae Qo — yaenbnan
g3pbIBa, KKAJ/Kr (ABAACTCA BAX-
HefllIHM  NapaMeTpoM mpH  co- £ 3
[IOCTaBAEHHH spdexTusnocTdH
ucnoasayemoro BB). <
Pacyer ropH30HTaJbHBIX Y-
AMICHHLIX 3apAN0OB B 32BHCHMO-
CTH OT B3PWBaHHA B KOHKPETHLIX
[PYNTOBBLIX  YCJAOBHAIX  MOMKCT
OuiTh BLIIOAHECH NO CJACAYVIOIHM
3aBHCHMOCTSIM: 4

A CYIAMHKOB, JeccoB, cy-
nece o
Cex. = (1=5) qW2 n'V7 1, kr/m; :

AR TAHA

Ces. = qW2n?l, xr/,

rae | — nepecuernnit kosdduun- ? 2 4 a
eHT B3pHBHOM 3dexTHBHOCTH
BB (otnocHTeabHo ammoRMTa Phe. 22,
Ne 6 JKB): M.
1030
= —

TenaoTa s

/

7

Fpadux dyurasun  i(n) no

M. Bopeckosy (1), I'. H. IMoxpos-
ckouy (2) W mo gmmuu Hecaeaosamiit
(3 nd).

rac Q — wenaoTa B3puBa npuMensiemoro BB, Kkaa/kr.

Baxuoli sasaueil s3pmBHOM Texuoaorus CTPOHTENLCTBA ABAA-
€TCA HOAYUEHHE BUANMON rayOuib BBIEMKH, PAaBHON MPOCKTHOMN ray-
Ouke. B pane pabor (5, 49] ans  onpencaeHus rAYOHHBL BHEMKH
B TPYHTax npeaoKens GopMyanl, OCHOBaUHBle HA JONYUICHHH, YTO
BHANMAR rAyGHHA BHCMKH 3aBHCHT B OCHOBHOM OT ABYX (axTopoB:
AHNHE HaWMCcHbWero conpotusaenus W B nokasateas aedcTsus
B3pLina n,

HauGoanumice npuMerense Haun hopmyan:

P =0,5Wn, P = 0,33W(2n—1).

[puseaennwe sasucaMocTs we Beeraa 1aloT Gan3KHe K aecHer-
BHTENLUOCTH PE3YAbTATH, UTO YKA3BIBACT HA BAKHOCTH HEYUTCHHBIX
::ﬁ:\illg("l‘ublx XAPAKTEPHCTHK PYHTOB M HX Fe0AOrHYECKOro cTpoe-
<o HanMas rayOGHHa BHICMKH NpPH ONHHAKOBON Macce i pasuoit
& y Hie 3anokenust 3apaia Gyaer tem Goavle, geM Ayuie TPYHT
c0.l.'laeTCil ynaorsennio (npoctpense). Kpome nokasateas npo-
erenxu, Ha BHAHMYIO TAIYOHHY BAHSNET YroJ eCICCTBEHHOrO OTKOCA
rg::a' paspylieHtoro sspuiBoM. Ecan yroa ecrectressoro orxoca
3anma Maa, rpyHT Ha OTKOCAX, PAcNpeaesAeMbiii MOX ITHM YIIOM,
2 s; HHT HHAHIOW Y3CTh BOPOHKH, B PE3YALTATE YEro yMeHbUINTCA

i1nMan rayounna.
e 4 OCHOBAHHN PE3YILTATOB B3PLIBOB ¢ PA3JAKUHBM OKAZATEACM
CTona espeisa ObAO ycTaHOBJAEHO (pue. 23), 4TO B 3aBHCHMO-
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=

= CTH OT TPYHTOBBIX YCA0-
o 3 BHil HCKOMas BeJHMHHA
e = MOMeT OHTh BHpaXena
: / 3@BUCHMOCTBIO  oOLiero:
= B BHAa:
/ e P=KWn,
A
e

rae K — koshduunent
NPONOPUHOHAABLHOC T H,
JaBHCAULHA OT TrpyHTa

2 (1A NeCCOBHAHMX CVI-
/ : s “ 2 jukkos K = 04—05
s AAA JETKHX ¥ THHKCABIX
Puc. 23, 3anucumocts oTHOCHTEALNOR rayGH- cyrannkos K = 05—
M BHEMKH OF noxaszateas Acficrsis s3pwsa ML R
npH B3pHBanEN B aeccopuantx (1), JAcrxux 0,55, nas rann K = 0.6
H TEReAMX cyraHuxex (2), raumax (3), —0,65).

ITpu GoaBIIKX Bean-
uHitax nokasareas neficTeHa B3pmBA (N>205) rayGuna BLICMKH
34BHCHT OT JIMHKH HaHMEHbLIEro CONPOTHBACHHA H PAAHYCa OTKPbIT
TOIl NOJOCTH, O6PA30BAHKON B FPYHTE TPH PACIWHPCHHH [IPOAYKTOB:
B3PLIBYATOrO PA3NOKCHHA, TO eCTh

P=W+r,. ;
Paanyc xaMydaeTsHoll UNJAHHAPHYECKOA MOJAOCTH ¢ AOCTATOMHON
ANA NPaKTHKH TOYHOCTHIO BHIPAMKACTCH COOTHOUIEHHEM

Te.n, = 0,056 VCu. ﬂm M,

rae Iy — noKasatenb NPOCTPEAHBAEMOCTH, AMY/KT.
Orcona

P=W - 0.056 VCQ,I. ngp_ Kr, My

rae K — xospduunesr, yuntusaiounii rayouuy 3aJ0KCHHA 3apH-
na (0,8—1).
Buanmaa riy6HHa BhIeMKH TeCHO CBA3aHa ¢ KPYTH3ION OTKOCOB,
Xapaxrepusyowedn ycroifiuusocts Goptos. Beacacrsue napaBoainues
CKOMl (POPMBI CeueHHs BBLIEMOK, NOJVUENHHX B CBA3HLIN TPyHTAX,
KPYTH3HAa OTKOCOB SBASETCA BeAHHHHON nepeMmensof, Haumennuias
KPYTH3HA OTMEUaeTCs ¥ OCHOBAHHA BEIEMKH, HanGoablan — Y AHeB:
Hoft nosepxnocrd. CpenHiod KPYTH3HY OTKOCOB MOMHO Xapakres
PH30BATL OTHOLICHHEM MOJAYPACTBOPA BLICMKH I K €¢ BHAHMOIN
raybune:
r Wn
-—— .
P KWn ,
Cae10BaTe bHO, OTKOCH BBIEMOK B 3aBHCHMOCTH OT rpyHTOBHN
ycAOBHil B3PHIBAIIMA B CpeaeM noayuyaiores s npeaeaax 1:1.5-
1:2,5. Mamenenue cOOTHOIEHNA MCHKIY IMYOHHON BRIEMKK H Yra0M
oTKOca cc GOPTOB BOIMOMKHO JAHUIL B HEOOABLIIRX npeaeaax.
[lpu ycTpollcTBe BHCMOK [0 NPO(AABNLIC COOPYKEHHA NEPBOS
cTeNmenHOe 3HAYEHHE HMEIOT BONPOCH, CBA3anuble ¢ onpeaeaeHHeM

ONTHMAALHLIX YCAOBHI B3PLIBAHMA, NPH KOTOpwX pacxol BB na
| M* BuiOPOWEHHOrS rpynTa MuHuMaisHwf. [lpu  ycrasoBieHunu
ONTHM2JBHBX [2DAMETPOB B3PHIBAHMA HCMOAL3OBAJH (PHHLKND
noao0KA, TO eCTb PACCMATPHBANH He a0COMIOTHBIC, 3 NPUBEACHHLIC
apadeHia NapaMeTpoB B3pwsa H BmeMoK. B xauccrse macmrtala
npHBEACHHA NPHHHM2JH YACAbHBI PacXol TrOPHIOHTANBHOrO 3a-
psna 8 crenenn Yy, nan /' Cey,

OntuMasbioe COOTHOWEHHe MeKay napaMerpamy Ceo u W
(puc. 24), ucxoas 3 TpeGoBanHA NMOAYYCHHR MAKCHMAJBHMX Na-
PaMeTpoB BHIEMKH — MOAYPACTBOPA, BUAHMON raybuum, naowan:
NOMEPEHHOTO CeueHHs W MHHHMaAbHOrO pacxoaa BB npn sspuina-

HILH B CBASHEIX FPYHTAX, MOXHO BHIPA3HTL ypaBHEHHEM:
satean ACACTBHA B3pHBa n=
rapnaM, HHXKHHA — JeccoBHA-
CNEAOBAHUA MOKA3a/AH, YTO HaH- a2 @ e @ >
HaX W CYrAMHKax BJaMHOCTBIO ¢
18—24%. C ymeHburcHuem paa- / \

B npaxtike raapomeanopa-
WeHnH ee WHPHHW NOBepXy K =
teiworo  sapaaa mpaxTHuecks Puc. 24. 3aBHCHMOCTD apHBERcHIBIX

W == (0,45~0,55) V Cex» M
=33—2,6. Bepxuue npegeant \
HLM TPYNTAM H CYNecsM ¢ npe-
AYWINHE Pe3yabTaThl  B3pLIBOB
HKHOCTH  CHHIKACTCH  MAactiy- [ \
THBHOTO CTPOMTENbCTBA BO3HM-
IAyGune 8 npeaenax 1,56—1& u °
HEeBO3IMOKHO (NpH  COOTHOWE-  napawerpos suesxn R P, nokass-

g

2

X

-
2

- e
k3

B 310M cayyae ontHMmane- ¥ ¥
gLl HHTEpBaJ 3HAvYEHHI NoKa- .-4 l /
sHaueHnit COOTBETCTBYIOT naac-
THYITBIM, XOPOIIO YNJIOTHACMEIM v
obJajanfeM  KeCTKHX  Muile- '
pajbHBIX cKeaeTHuX cesadeir, Hc- |
npH MHEHMAJALHOM pacxojge BB
AOCTHI210TCH B NAACTHYHLIX FJiN-
HOCTh TPYHTa H YBEeAHYHBAETCs /
pacxoa BB. by /
KaeT HeoOXOAMMOCTb CO3A3HHA y/ $ ’
OTKPHITLIX BHIEMOK NMPH COOTHO- I~

dee. Yerpoficteo Takux mume- 9 1k W
MOK B3pmBaHHEM OAHOrO Tpan- &

Hiup 1:6 g Gomree) uan sxomo-
BHYeCKH ReueccoobpasHo a-3a
Mo.vnammc pacxoaos BB. [losto-
Y OOLYHO NpRMeHSIOT MHOrO-

TR ACHCTBHR B3puBa n (6), obneMa
nuibpoca V@ pacxoga B3pHB4aTOro
BeecTea q (@) OT npudexcHHOR ray-
Grun  3aa0xeHHs  sapaaz W npw
B3PHDAKIH B CYTAHKKAX.
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Puc. 25 3appcumociyt NPHBEACHRBIX Na-
PEMCTPOR BHEMKH

{llcn“a“ﬁ B3pHA3 N (6)0, é’m“cr :qut():&)a aapaaaMB, NPH KOTOPOM HX:
i PASXOAA BIPWBIATOND HEMECTRA 5
or npuBecHHoR rayOHuN sajomenis sa-  OANOBpEMEIHOE B3pLIBaNH
pAna W npi BIPHBARAN 8 FAHHAX, obecneynsaer  obpasosan
posioil 6¢3 MepeMbuCK BhIeM:

ki (pu

onpene
3apsaaMu.
CHAOUIHON BhIEMKH

68

o

PAAHOE B3pbiBanue COJMKEH-

! Hmx 3apsios Bubpoca. Maas:
HOC TpeboBaHHe, NPEALABIA-

HOMY C€noco0y NPOXOAKH, —

€MO¢ B ITOM CJYHae K B3PHB-
l noayyeuue poBHON  BHEMKH

npH MEHHMaAbHEX 3aTparax.
| BB # cObeMax npoXoAueCKHX
pador. 310 Momer OuTb A0-

CTUTHYTO TOABKO NPH ONTH-
/ MaabLHOH CXeMe pPa3MCIIeHHS

aapsnos. Tax, ecan 18a paia
32PANOB  PACMONONKENH  Ha !
3HAYNTeALHOM  DACCTOAHM

@ @ # ¥ npyr o Apyra, TO B pesyJibs

TaTe B3puisd 00pPasylOTCH ABE
pulemki. [Ipy cOaumenny 3a-
PAAOB lIEPEMBIYKE MCXKJY Bbl-

\ eMKaMii OYAeT yMeHbaTLCH,
W mpu onpeaeacHioMm (ONTH-
Z MaARHOM) PACCTOANMN MEKAY

a9

? 3apAAAMH BBHIEMKH COMKHYT-
e, Janpuefiwee cOAHAKCHNE

3apAA0B NPHBOAMT K He3Ha-
YHTEABHOMY YBEAHYCHHIO pac-
THOpPa M FJAYOHHE BBICMKH, B

ar

Uro ke KacacTcA MAapaMerpoB B3PHBAHHA COAHKEHHBIX TP
miefiibix 3apAR0B BHOPOCA, TO PACHETHRE 3ABHCHMOCTH A7a
JACHAS MOMKHO BbIBECTH MO ANAJOrHKH ¢ COCPeaoToqeHHHME

T0 Ko BPeMs 3HAUNTEABHO NO-
suimaercs pacxopn BB Ha
eaunuuy oOnema puiGpoca.

¢. 25). Pacuer paccTosuuil MeX1y 3apaiasmu
HOXOAS M3 BeANYMHb AUHIH HAWMCHbiero conporupienns W u no-
KazaTeds BHOPOCA N MO 3aBHCHMOCTHM!

a ae a8 aé w

s KaxaoMmy 3Ha4eHHIO NOKa-

3aTeds JeHCTBHA B3phHIBa
COOTBETCTRYET Onpeie/1eHHO
3HAUCHHC PACCTOAHMHA MEXAY

R # P, noxazareas

NPOHIBOJRT,

a = 0,5W(n+1), a =W i) =W04 -+ 0,6n°.

Tax kax HeoGXOAHMBIM VCa0BHCM npH oOpasopaHni
Ges nepeMbiuex ABNACTCH NepeKphBaHHE BHIESS

MOK CMC/KHBIX TODH3OHTAJLHLIX 32PAA0B, TO PACCTOSHHE
32pAAAMH MOXKHO NOACUHTATH MO BHPAKCHUIO:

a=W }i(n).

Mex 1y

Jas CYrJIHHKOB

a==W I=1,5n1",
AJH NACTHUECKHX JIHH

aw= W) n

Peimas obuee supaxenn
‘ € PECCTOAHHA OTHOCH
as COMMMKENHs m, MOayuHM: E et

a
m="“7==l’ i(n).

:‘ & H.'Hoxponcmm [50], pacemarpusas cosmectnoe aefcrane
CHCTEMB VIIHHCHHBIN 33PA10B, PACNOAOKEHHHIX NAPALILALHO B 01~
2;’”;23?::;??:5 Iirﬂc;::uonu.'lz CCan paccrosinye we Gonee 1,57 panuy-

C » TO HX MOKHO paccMma
R p TPHBATH KAK CNAONIHOM

[MoacTasus znauesne paanyca noJoCTH, noayuuM:
a < 1,571, < 0,881/ Cex, [y Kr, w.

T4 34BUCHMOCTD cClpaBeiansBa aas YCAOBHI  B3pHBaHHg B
TPYHTAX BBICOKOM NAACTHYHOCTH — IAHHAX H TAKCABIX CYTANHKaX
SHAWITCABHOMN BAAXHOCTH, KOraa B HHAHCR YaCTH BHEMKH 06pa:
KTCH YCTOMYHBLIE PACKPHTHE 1010CTH, s
i S_Mzncpxmemam,nue B3PBLIBN, BWNOJAHCHIKE B IPYHTaX noun-
meuuo:c MAACTHYHOCTH (MerKHX CYrANHKAX), NpOM3BOANAN ¢ UCALIO
ONPCIC/aCHHA ONTAMAABHBIX BCJARYHE PACCTOAHKY MCAHAY OjiHOBpC-
:crmo BIPHBAEMBMIL YILIHHEHHBIMU 3apsilaMn BHOpoca, pacno.g;-
Bae;::u.u.\m n?panne‘1bno APYr Apyry s oaHofi naockocti. [lpu papu-
oA 1 3apAN0B ¢ nokasareasMu subpoca n = 1.8 u 2,1 paccrosiue
| Ls)(;’;ylr?g{l\?oura.1byuuli 3aPAIAMH N0AKHO OHTh PABHO a = |,25W
o S 2W. DKCNCpHMCHTH UPOBOANAN HA MOMHrOHE. f]pu:
g B gnnu Tt BB — npeccopamuuii  TpomHa maoTHocThio
99 r/em?, TayBukia 3anomennd sapaa passsaacs 0.9 u 1.1
ACAblBIl PACXON 3aPANA COCTABAAM 4 Kr/M. - S

Kcsyabram B3PHIBOB OTpaieHw B tabanne 16,

s ,::‘a;m; MOAYHERHHX LaNHLX NOKA3AJ, 4TO C yBeAMuCHHEM pac-
i eeu)xny ?alglnzxa.\.m He HabJI0IAeTCA  NPONOPIUHONAABHOrO
s rpyu,')ra blll'lel\. PEACTABACHHE O 3ABHCHMOCTH BHICOTH NCPEMbi-
RS nep. B SABUCHMOCTH OT OTHOCHTEABLHOTO PaccTOARHS
bOD ¢ ToKaaaTeneN BUOPOCA N = 1.8 1 211 AGr raamin, LA BIPU-
e & = 1,0 # 2,1 naer rpaduk, npusenen-
K(‘:r':) ug apcpg. 26. M3 pucyHka BHAHO, YTO C yBeAHueHueM omgcmiu.
L o:mm MEMIY 3apANaMH M AP ONHHX H TeX e 3Ha-
i ?3 OPOHCXOIANT NpONOPUHOHAJLHOTO pOCTa BHCOTH

MEIKH. Doace TOro, 10 ONPRAEJCHHOrO 3HaucHHS m  HaGao-
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Pitc. 26, 3a8HCHMOCTS NJIOULGAR NOMEPEUNOro Cceveid, yaeab-
HOTO PACXOAA B3pUNYATOro DeuiecTua, OTHOCRTEALNON BHCOTH
nepemuukd (6) 071 COOTHOWEHHA  OTHOCHTEABLHOTO  PACCTONKHA

m
MEALY SAPANAMH M NOKAZATEEM ACHCTRiA BIpHBA —;——(a).

AaeTcs 1aXKe HCKOTOPOE ee yMeHbuieHHe, Beauunna MNepeMeuex:
Qe3aynTeAbHA M TOABKO MpE m:in = 0,9 npesstmaer 0,2W. .
TTOCKOBKY OCHOBHBIM (PAKTOPOM, OMNPEACISIOLLIM paccTosHHE
NpH CMEKHOM B3DHIBAHHH 3apAi10B BHGpOCA, ABARETCA NONYYeHHE:
BLIGMKH MAKCHMAJIBHON 0JOULAH CCUEHHA NPH MHHHMAALHOM pa
xone BB na emutiuy ee 06beMa, TO ONTHMAIBHOE paccTosHHe,
YAOBACTBOPAIOLLCE TOMY TpefoBaHMIO, PABHO Qﬂ”—nc'ﬂ)E. Bui-

cOTa NepeMbltKi He NPCBBILIACT BEeAHUIHE 0,2W. _
XapaKTepHo, 4TO ¢ yMCHbLIEHHEM PACCTOAHHA MeXKAy 3apsnaMi
NPONOPUHOHAABHO YBeaH'HBaCTCA BHAMMan rAyOHua paa nepesMblis
enus 3apsiia P u npessiitact npu 3TOM rayOHHY.

KOH 110 OCH 3a)0iK
BLIEMKH OT B3pLBa OAHHOULOro 3apaia seibpoca. BuanMble 1y 68

Hid aNNPOKCHMUPYIOCS 3aBHCHMOCTLIO
P = KWn,
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rae K =055 npn oaunousom sapusanni, K = 0,65—0,70 npu,
CMeX<HOM B3PWBAHHH 3aps0B A7 rAYOHHL! BRIEMKH Hal mepeMbly-
KOH H 1O OCH 32NM0/KeHHs 3apsaaa. _

ConocranjeHue 3KCNEPHMENTaAbHNX AZHHBIX 3 PACHCTHHIX Be-
AMYKH OTHOCHTENLROIO PACCTOSHUA MEXKAY 3apAXaMH IO NPIBEIEH
HEM BHIIE 3aBHCHMOCTAM OTpazKeHo B Tabauue 17. Hanboaee Gansy
KOe COBNAJICHHE IKCHEPHMEHTAAbHLIX H PACHETHMX 3Ha4eHN 1alor
3ABUCHMOCTH ‘

m= Vi um= VTm
Tabauya 1

Conocrannenne pRCNEPUMEHTAILHEX # PACHETHIX BEAMUIN POCCTORHNS
MCHLY 3apsaanmu

DATHSECKIS IAUSHUT Pacuernme dopuyas
=
3
g g ; 5 oA B=05Win+t)| 2 e '3/ 0,43 0,6n% Il - W
S -ez g m mn m l mn | m
1,8 1.6 087—09%14 |0,78| 1,57 0,875 | 1,65
2,1 1,8—1,90,87-0,9/ 1,55 | 0,74 | 1,82 0,87 1,9
Paccronune MeZK/IY rOPH3ONTAABHBIMH 3apALaMH suﬁpoca MOK-
HO ONPCACAATH TAKMKC M0 BHPAMWCHHIO M = ill:;———l. KakK 3TO npei

naraercs B padore E. M. lndpuna [55].

C yuerom paspaloTannbiX MOJOKEHHH OANOPATHOrO W MHOIO-
PAIAHOTO METOMOB OPH3ONTAALIEIX VAJAHHEHIILIX 3apsaos Bulpoca
OLIH NPOH3BEACHH APOMBUILTENIINE B3PLIBL HA YYAaCTKAX TPAcch
Kapakymckoro kanana us. B. H. Jlennua.

Texnosorusn u oneir CTPOHTEALCTBA KaHAAOB JHREHHBIMYU 3apajaamu
B3PLIBHATOrNO Beuiecrsa

B3apeiBHofi cnocol.cTPONTEABCTBA KAaNaJ08 H KOMJACKTOPOR MOAY
yaeT Bee Goslee WHPOKOe pacnpocTpanense, JrtoMmy caocofersyen
paspaforantas TeXHOJAO0rHd, OCHOBAHHAA HA NPHMEHEHHH VA THHEH:
HEIX [OPHIONTAALHBIX TPAHILENNEIX 3apsAI0B, VJAOKCHHLIX napads
ACALEO MPOEKTHOMY AHY BHCMKH.

[To ocn Tpaccyl GVAYNIEro KaHAA3 OTPHBAIOT 3apainylo TpaHs
wew wa ravonny 0,45—0,8 rayounn sHeMky, B tpadweo yxaaak
sar 3apsa BB, zacmnaior # nponssoasr sspms. B peayaprate
sw0poca uacty rpynta (a0 45—50% u3 paspabarnisacymoro ce!
HHH) ¥ YNAOTHEIHA ofpasyeTcs BueMKd KaHnaaa.

Takol cnocob npoxoakn nanboaee spdextusen B nesporoHacHs
WEHHLIX CHAINBIX FPYHTAN, B KOTOPMWX NPH B3PHIBAX 3arayl/ieHHBIN
3apsn08 00pa3zyoTed Kamydaersne NOJ0CTH  3HAUHTEbHBIX Pas:

T2

sepos. Ero caeayer npuMessTs npexie BCero B cymecsx, JErkix
g TAKEALIN CYTAHHKAX W [AHHAX ONTHMAMLHON BJAaMHOCTH (8—
25%). Of MoXKeT GHTH NPHMEHEH TAKKE B CYXHX CYIIHHKAX i cy-
necsX, B [IECKaX ¢ AOCTATOYHBLIM COAEPIKAHHEM NBIEBHIX M TAH-
aAcTHIX uacTHU (He Menee 35—409%), B JeCCOBHAHBIX CYFJAHHXAX H
rpaBe/HCTRIX TIOPOAAX, coaepixamnX He MeHee 40—45% wmeaxose-
Ma (FAMHHCTBIX H NBACBATHIX 4acTHU). B 3THX rpynToBHX yeaosnax

(PeKT HECKOALKO CHHMKaeTcH.

[To cPaBHCHHIO C ONTHMAJNBHBMH TODPHO-TEOAOTHIECKHMH YCAO-
pusiMH B CYXux (Mesee 6% Becosoit BMaXKHOCTH), a TaxxKe B rpase-
AHCTBIX CBASHBIX MOPOAAX KAYECTBO YMIOTHEHMA NPH  B3pWBHOM
cnocofe NPOXOAKH BHEMOK CHHKaeTcss, NPOTHBOQUABTPAUHOHIEe
cBOHCTSA YIIOTHEHHON 30MB pesko yxyumlaioress, a pacxoa BB
NOBHILACTCA.

[Ipoxoaxa 3apsiaHON TPaHUICH SBAACTICA O4elb TPYAOEMKOH
onepaunedl, OHa B 3HAYHTEIBLHOM CTENEHH BAMACT HA TeMIM CTPOM-
TeabcTBa. YUHTHBAR JMHeliHMA Xapakrep pabot, cacayer npiuMe-
HATH A4 Hapesku TpaHuwed rayGuuod a0 3,5 M BHICOKONpOMSBO-
ARTEbNLE MHOTOKOBUWIOBHE H lUeNHbe YKCKaBaTopnl. XapakrepHo,
4T0 3TH 3KCKABATOPH NO3BOJKIOT NOAYYATH TPAHIUIEH HeOOGXOIUMOl
wupiibl. [npusa sapanuoit Tpanwen 3aBHcHT OT ee rayGuHH.
Tpanwea rayGusoii 2,0—2,5 M npeanasmaueHa aas noayyenns
BueMKN ceuensem 30—45 M2, a Tpaswes rayGuuon 3,0—35 M —
BHeMKH cedenuem 10 80 M% Macca yxnaamBaeMuiX B HHX 3apA10B
H2 1 M AMHHB cocTaBaser B nepsoM caydae 100—200 kr, Bo Bro-
pom nocturaer 290 kr. IMostomy aas tpamwedt rayGuroil 10 2,5 M
g%ueaiu.;ema wupnra 0,6—0.9, a pas Tpanwed raybuuod 10 3,5 M —
W—1,2 M.

Tpatuwen ray6unoli 5—8 M 0GECNeUHBAIOT NOJYHEHHC BHEMOX
Goasuioro cewennss (1o 500 m?), Ilupuna Takoll TpaHuien NIOHH3Y
pasua 0,8—1,2 m, yreanuuiit pacxoa cocrapaser 1200—1500 kr/u.
Kax noxasan onuT NpOMbluieHHBX B3PHIBOB Ha yeTsepToi ouepe-
an KapaxyMmcKoro xanana, 378 NPOXOAKH 3apAaHBIX Tpanuei riy-
Gunoit 1o 7 M HauGosnee PaUMOHAIBLHO NpHMeHeHue 9KCKaBaTOPOB-
AparaafiioB ¢ KOBIIOM €MKOCTHIO 1,0—1,@ Me,

YCTONUHBOCTD IPYHTOB AOMKHA HOMYCKATH COXpZHelHe BepTH-
RaILHKX HAH KPYTHX (mox yraoM 75—=85°) HaKAOHHHMX CTeHOX
Tpariwen. [Tpu rayGune Tpanuen Gosee 2—3 M Ha ywacTkax, na
KOTOphIX HaXOAfTCA M10aH (BO BPeMs KOMMYTaUNH B3PHIBHOR ceTi
# pasMeienHs 3apAa108-G0EBHKOB), NPHMENAIOT NEPeABHIKHBE Me-
Tapveckne AMGO Apyrie BpeMeHHHE Kpemi.

Mexl::muoe MeCTO B OGlIeM TeXHOJOTHUECKOM NPOUEcce 3aHuMaer
H3aUHA YKAAAKH B3pLIBYATOro Beutectsa. OHA He TONBKO CO-
KPaluaer TPYIOEMKOCTL M CTOMMOCTD  SapAAHLIX pador, HO ¥

ECACUHBACT HeNpepEIBHOCTL Beero npouecca pador. Hanboace npo-
CTBM gsasetcs cnoco6 sapsKanus HacWnblo, B srom ciay4ae He-
:o:xssymca TPAHCNOPTHO-3aPAAHBIE MAWKHL, NOJAYYHBIINC HPHMe-
Cille Ha OTKPBITHX rOPHHIX padoTax.

l’
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[lpn nNOTOUHOR TEXHOJOrHH YCTPORCTBZ NPORHALIHX BHEMOK
cevennem 10 25—30 M? yenecooGpasHo NPHMEHgHNE cneuolbopy g
BaHHBIX APEHOYKIANOYHBIX Mawun., B 310M cayuae TexHoJOrHy
CKHe OfNepalHi: YCTPOHCTBO 3apsAHON TPaHILCH, 3acullka B B
B3PLIBYATOrO BellecTsa M 3a00ilKa TPAHUIEH IPYNTOM — BHEOOJH
10T nociejiopareasio, [lo Mepe ABHMEHNA APeHOYRAAAUNKE lLeny
0apoM NpopesaeTca y3KaA TPaHIIes, Kyia u3 3apsaHoro OVHKe
HOCTYNAET I03HPOBAHHOE KOJHUECTBO B3puiBuaToro setiectsa. Il
NPHKPHITHEM CTEHOK OYHKCPA OJHOBPEMENNO YKAAALIBAIOT 32D,
u MU 3adofika s3apaxeHHOi HacTH TpaHWIeH oCylECTBAALT
OyJb103€pHON MOABECKOI, CMONTHPOBAHHON 1A APCHOYKJIAATIIKE,

Ipu 3aknaike 3apiaos HeDOALINOTO YALALHOIO PACNOAE, HTO
u3bekarth nepemewnsanna BB ¢ rpyntoM, cagayer NpAMeHs
noARYTHACHOBHCe 000a04Kd. 3anpeccoska BB B ofoacuxy BO3MO
Ha Kax BPYUHYIO, T&K H C NOMOUILIO MueBMaTHUECKOR 32paiHOf Ma-
unn [I3K. Texnoaorss ¢ HCNOAbIOBaNNEeM FOPHIOHTAALHLIX 33-
PAAOB HIJAHNTA B MOJHITHAEHOBON 00070uKe Oniaa (POBCPCHA [P}
yeTpoiicTBe KOTJA0BaHOB npyaon. Maroronaenuns Ha Mecte padi
HIAAHUTOM 3aMOAHSAH NONHITH/ICHOBHE PYyKaBa IUAMETPOM OKO
20 cM, gauxoR 20 M. Pykana ¢ 3apsijoM yKAaIbIB4JaH B TPAHIUCIO
Ha HX CrbiKe ycraHasausann Goemnxn muunuHpylomero BB. i

Ipu noaroroske KPYIHLIX B3PHIBOB, MO HAUIEMY MHEHHIO, 38pAl-
Ky Tpaiilliex 11e1ecoo6pa3no MPOBOAHTH CAeayloniyM obpasoM. ¥,
aaaky Meurkos ¢ BB BectH ¢ mOMOWIBIO HAKAOHHBIX JIOTXOB
apToMallitn (aBTOTAraua), ABHKYUEHcd BAOAb TpaHwed. 3a
B Tpanieiiislil 3apaa OnycTHTb OOCRHKH H MEXaHH3MAMH 3achlia
Tpaumen, Kax noxasas OnblT NPHMEHEHHS JHHEAHO-NPOTAAKCHHBIX
TpanieNuKX 32PAl0B NpH npoxoie yuactka Kapaxymckoro xana
umM. B. H. Jleensa (ceuensie kanana ao 200 m?), ykaaaxa ocHOB
HOro 3apsiia n O0CBHXOB ocyuiecTBiMa B Oe3 cnycka Jioaei B 3a-
PALHYIO TPaHILEo.

[pu nenoapsosanun B xavecrse BB Goenpunacos, cHATHX ¢ BO=
OPYJKERHSA, 32paaxy HeoOXOJHMO BeCTH € MOMOUIBLIO ABTOKPaHOBY
Jas nopmmenns OGe3onacnocTH padoT MOKHO UPUMEHATbL KOHTE
HepH! ¢ AonHOM pasrpyskoit [22].

Hauboaee npuemsemolt dopMoil opranuzaunn pador npH Mo,
rOTOBKE KPYMHBIX B3PHIBOB HA BLIOPOC SABASETCH COBMCIUCHTB
rpaduk, NpeIONpPeieIAOWAN NapaiiesbHoe BHMNOAHEHAC OCHO
HBIX TeXIOJOTHYECKHX MNPOUECCOB: NPOXOAKY 3apsaaHON TpaHiue
ykaaaky BB u 3acumnky rpyntoM. B caadux, neycrofiuusnix rpy
TAX 3apaAKYy TPAHIIeH CACAYeT NPOM3BOIHTL BCACA 33 TNPOXOAO.
skckagatopoM. JAs npenoTBpamlenns oOpYIWIEHHs CTCHOK Tpasuil
it obecnedenns Ge30NaCHOCTH 3apAAKE NeoGXOAHUMO NPAMEHITH M
TAAJHYECKY!0 KPCHb, MEPEeABHIacMyl0 3KCK2BaTOpOM. i

[Mocaecsopartéenstnit rpadur paGoT, NPH KOTOPOM TEXHOJOrHM!
CKHe MPOLeCcHl BHINOIHAIOT NOOYEPEHO ¥ PACCPEAOTOUCHHO BO BP
MCHH, BO3MOMCH JHIIL B cAydae FPYHTOB ¢ yerofiiuseiMy Gopra
3apAAHON Tpanen.
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[Ipeaeabhble rayGunn BHEMOK, KOTOPBE MOMKHO MOJY4HTD B3Phl-
saMi TPRHIWEHHNX 32pSI0B BHOPOCA, ONDEeANIOTCH B OCHOBHOM
yCTORYHBOCTBIO CTEHOK IyOOKHX 3APHANBIX Tpanmeil. Coraacuo He-
cacaosannaM [51], maxcumanbuas rayGuna (s Merpax) sapaanoil
TpaHllleH MO FeOJOTHYECKHM YCAOBHAM:

: H,=2;—Kctg(45°-§).

rie K— cuenenne rpynra B Maccuse;
y — 00BbeMHHIl Be¢ rpynra;
@ — YrO] BHYTPCHHETO TPCHUS.

Hansble 0 npeAeAbHMX rayGuHax TPaHWedl, XOTOpHEe coXpanaior
YCTOAYHBOCTL HA BpeMs, HeoGXOAMMOE 145 YKAAAKH 3apsaa, # o
riyOHHAX BHICMOK, NOAY4ACMBIX NPH B3PHBAX STHX 3apAa0B, UPH-
Beiens B Tadanuax 18 u 19.

CrpouTeabecTBO YyuacTkoB Kapakymckoro
KaHaaa Bapwsune padors npoussoamau ua Tpacce Luonep-
HOrO Kaliada (nixernr 8530—8613). JIutoaorus TPYHTOB Ha 3TOM
YHACTKE NPEICTABAEHA B BEPXHEN 4ACTH TAKEALIMH NepecyleHibl-
MH TAHHEMH, B HIDKHCA HaCTH TAKEAWMH CYMAHHKAMH npocoi-
KaMH H JHH3aMH cymeceit.,

[To Tpyanoctn paspaGoTku MexanuaMamu sth IPYHTH OTHOCAT-
o K lV.. IIT » yacrnuno ko 11 xareropun. Ha YHaCTKe MEX1y NHKe-
ramu 8531—8572 B npeaenax ceuenis Kamala na rayOnne 45 M
SHKIIHUGAIOTCA IPYHTOBME BOAM, YTO CO314€T 3ATPYAHEHHS npm
pTa:paﬁorxe rayGoxoft BHEeMKH KaHala MexamuaMaMa. B casy o
ITHM [IPOXONKA KaHa/la Ha ywactke ObA2 BENGIHe
S, y v J H2 B3PbLIBHEIM
: HMag ycrpoficTBa BHEMKH NHOHEPHOro kaHana UPHMCHAAH Hau-
Odee IKONOMHUIIOE OAHOPAANOE PACHONOKEHHe Tpanmeflnbix 3a-
ganon Bu0poca, 3akiaaniBaeMHX N0 OCH KAHAJ3 HA PACHCTHOM Fray-
Hie. Tax Kax TeXHHYECKHMH YCAOBHAMNA fpeaycMaTpHBaaach
;{:Jéil':mecxan 3AUNCTHA PA3PHIXAEHHON 30HW TPYHTA, TO B3pWBHAA

MKa HMeJa MeHbHICEe MONCPeYHOe CeyeHHE [o CPABHE
NPOCKTHLIM, r AR
crbge&xoaxal rpgm{geﬁﬁno OCH KaHaja senach AParaaiHoM ¢ eMxo-

Bura 1 M° [ayGuna tpanuied Ha pasumX yyacTka -

Hana 5,5—7,0 M. H % PRSI

3 B kawecrse OCHOBHOI'O B3PLIBYATOrO BEWICCTBA HCMOJALIOBAAN

me.lamrr. Tpanwefinue 3apaas BIpuBalIH ¢ NOMONIBIO ACTOHHPYIO-

nsero witypa. [1ag 910ro mo AgHHe Kakioro sapsia YKA3AbIBAAN

e HHTH waypa # uepe3 Kamasie 20—25 M y3ea 3aBoauan B Me-

nu’:uuuuunupylomero BB (ammonnra Ne 6 JKB). CpoGoanme Kou-
HYP@ BBIBOAMIN U3 TPAHWIEH HA NOBEPXHOCTh, 3aT

3 ? eM Tpa
3a¢§na.m O6yabao3sepom, T
pesyabTaTte B3pmBa TpauuefiHoro sa

4 ' pAAa HraauuTa ANHHON

o aM yacasubim pacxoaom 300—340 xr/m wa rayGune 5,1—6,0

Pazosaracy BueMxa napaGOAHYECKOTO CcoyeHis WHPHHON mO

344 3
s 3aka3 @ 75



Tabauya I8
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M CTPOHTEALCTHE YYACTKOB
ATCAM NPOMEIIIACHNKX BIPLIBOE NP
it ucme:mi oucpesn Kapakymekoro xanaaa
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Tabauya 19
Npesensupe rayomHm KiHaaow,

CO3NABACMME BIPLIBAMY TPANWEAHMX 3aPRAOH
Hecomae | [ipegcanmic raytunm, u
Nopoaa RAAHOCT =

| * ’ Si?r ARG BEPMIEHOR
| TREHISH KHOMNR

|
Fais # Tokeane cyramxn 14—15 -9 ] 15—18
a0 14 §—10 14—135
1324 i—8 12--13
JCrRHE M AeccoBkANbe Cyrasixy a0 13 6—7 G—10
1324 5—6,5 i— 9
Cyneeh, rpaneancrrie nopoaw, coaep- 10 13 5—6,5 6~ 8
HAUHC FANMHCTHE YacTilun 1022 56 6— 8
Foanitrerne mecku a0 10 33,5 1— 5
Jieccw R 7—8 S
Muaesarae neexn -— 33,5 3,.5—4

1}

sepxy 27—33 w, rayGuuoit 7,0—8,6 M, nac
deitdA 125—140 w2 (pe. 27).

2,4—2,6 kr/M3. Buanmas rayGuHa BeleMKH

WaAbio Nolepesoro ce-
Pacxox BB = CpeaHeM cocTapua

IpeBbCHaa  rayGuuy

Puc. 27 Yyacrox Kapakysexoro kanana,

TOAYMCRHRA BIDLAHMM cnocoGo,

3310KeHns uenrpa 3apaaa s 1,45—1.5 pasa, yto csuaere
0 co332umu cuabto YNAOTHEHHON 30HN B 6OpTax u na gxe Kanaaa,
pouceee ONLITHO-NPOMBILNERHEX paloT HCMOAIB30BaAY Taxk-
e ammount No 6 JKB, MPCCCOBANNBA H YewynpoBaKui TPOTHA,
¢pHOrpanyant. Pacxoa amMonnta Ne 6 KB ua 1 w3 BRIGPOLIeH-
HOro rpynta cocrasun 2,4—2,6 kr, Tpotuaa — 2,9—3,5 kr. TNopw-
Wennwii pacxoa TPOTHAZ OOYCJACBACH He TOALKO ero B3PLIBHLIM K
3+:/‘-

JbCTBYeT
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cBGficTBAMH, HO # BAaMHOCTBIO rpyHta. Tak, BapuBR C OpHMEHe-
HieM WILAHNTA # 2MMOHHTA NPOHSBOAHAN panHed BeCHOIl, KOraa se-
coBas BAAKHOCT paBnaaach 18%. B3puBu TPOTHAOBHX 3apiion
npon3soauan Ha 1Y2—2'/; Mecsina nosie, 3apAaHLIC Ke Tpanuen
Oman npofiiens 10 Hawana ONMBITHO-NMPOMBILIEHHBIX B3PHBOB. 310
3 YCJAOBHAX CYXOro KAnMaTa NpHBEIO K mepecylnBannio rpyHTo-
BOTO MACCHBA, M, KAK CeACTBHe, K YXYALCHHIO TEXHHKO-SKOHOMIH=
yecKux noxasarteaeil, Ecin g rpyHTax ¢ BECOBOM BAAKHOCTBHIO 18%
rAyOHHA BHICMKH, KaK npasnio, Ha 40—60%, a B OTARABHBIX CAY-
qanx naxe wa 80—90% npepmana rayouuy 3apAAHON TpAHIIeH,
-ga B &]H'rax ¢ BecoBOfi BAANHOCTHIO R0 8% —Bcero JAulub Ha

—40%.

BapmsaMi, NpoSeICHHLIME HA KapakymckoMm Kanaje, Opaa 10-
Xa3aHa BO3MOMKHOCTb yCTpOficTBa rayGOKHX BHIEMOK, pa3paboTKa
KOTOPBIX 3€M/EPOMHHIMH MeXaHH3MaMA conpsxeHa ¢ GOABIWIHMH
tpyanoctaMn. Ceueniss B3HIBNBIX BHIEMOX COrIACHO TEXHHUCCKHM
TpefoBaniaM BNHCaanch B npoextisift npoduan xanana (puc. 28) -

NN 7 N AN
,
S

Pue. 28. [Nonepeunuft npodnas BHEMEM, obpasopanioil B3pusoM (MyHKTHAp —
apoextinf npodian, cnaoWAAR ANIRE — dagTHRCCKUS npoduas).

TexHHKO-3KOHOMHYCCKHE pacyeTsl MOKaszadad, uTo B peayabTare
npoBejcHHbBIX PalbOT SKOHOMHA COCTABHAA OKOAO 100 Thic. pyOaeit.
CTpOHTEAbLCTBO YyHACTKOB Fanaseoro Myp-
rabCKOTrO KOJAJaeKTop a Koiaiekrop npoxomna s rapnax, cyr-
JMNKAX, CYHecAX i MecKax C YAEAbHbIM DBecoM FpyHTa 2,67 —
2,75 rfcM3, BAUKHOCTHIO 8—16&’. Paapeakofi na ray6ury ao 10 M
rpyHTOBbE BOAW He OuAN 06HApYIKEHb,
Mo npoeKty, paspadoTaHHOMY HHCTHTYTOM «TyprMeHrunpOBOA:
X03», CTPOHTEALCTBO KOAJEKTOpA WIHPHNOA nO AHY 5 M, ¢ 32a0XKe"
gueM oTkocos 1:2,5 u rayGunoi 3—4 M 1aMeyanoch BHINOAHHTE
¢ MOMOIILIO 3CMACPOHHBIN MalIHH, _
Cpaznbie CPYHTH Ha Takmpax nepecyluenniie # BLICOKOMHHCPA:
AW30BAKHBLIE; OTAHYAIOTCA 3HAYHTEbHOM MeXaHHueCKOE npPOWHO-
eTbio. [103TOMY MOAYUHTH B HHX BHIEMKY KOMIEKTOPA IPORKTHO
ceueHHa ¢ MOMOLIBIO CKPEnepoB HEBOIMOKHO. [MocTpoennwii KaHd
uMeer 3ajoxenne OTKocos |:3 M MHPHIY BLIEMKYE MOHU3Y 4
pyecto 1:2.5 # 5 M N0 NpockTy. YBeanueuue pabouero ceueHHa I
CPaBHCUNIO ¢ MPOCKTHHIM NOBLILAET o6ulyio CTOMMOCTb M YyAMH=
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IHET CPORH CTPOHTCABLCTBA KOAACKTOPA. K TOMY Ke HeoOX0ANMOCTh
SKCHAYATAUNH 3CMACPOMHBIX MAUINH M COACPIKANNHA KOJAJEKTHBA
CTPOHTEEH BAAAM OT HACEJEHHBIX NYHKTOB o ucromuu;(;za'aono-
cHalxenus B 3—4 pasa (MO CPaBHEHMIO ¢ HOPMATHBaMH) NOBH-
maer HaKAajanble pacxoas. Bee 3T0 H NOCAYANIO OCHOBAHHEM 18
CTPOHTEALCTBA KOJNJEKTOPA B3PHIBHEM CMOCOGOM. =

Heo6xoauMpe pasMepnl NONCPCYHOrO CeNEHHS KOAACKTOpa obec-
neyHBATICH MYTEM PACHOJOMKEHHA OCHOBHOrO 3apsjaa wg oca B
oann psaa, C ueanlo e NOAy4YCHHS HanpaBaeHHOro nuﬁpocapn DB~
;;gg‘ae;:::a:;g:nn%nuoro #3 GOpPTOR NpHMeHAJH ABYXpsAilOe pacno-
J B — O
.1enﬁem ek CHOBHOIrO H BCIOMOraTeNLHOr0 — ¢ 3aMel-

o cxemawm I, II, IIT (puc. .

- A Koa.nex';opz; (puc. 29) npexycMaTpHBaAH YCTPORCTBO
ceuenneM 30—60 m2,

ray6unolt o 4,5 M, 7
UIHpHHOHR NOHH3Y 10
6 m; mo cxeme 1V —
BHINOJAKHBAHHE 01-
voro u3 Goprop. [Ipu
3THX B3PHEBaX HaMe-
4eno OGHII0 MCNOJAb30-
nath npeobnanarouuit
CHJIBHHIN  CeBCPO-BOC-
TOUHBIA RBeTEep  Aa
CMEIeNHd TOAHATOrO
B3PHBOM TIpYHTZ Ha
oaun u3 Gopron. Pac-
4eTH  MOKa3mBaloT,
4TO BpEMenH, B TCHC-
HAC  KOTOPOTO MNOA-
HATHM B3PHBOM
IPYHT  JABHAKETCS B
BO3JYXE, NOCTATOUHO,
YTOGH CMECTHTL €ro
Ha HYXKHOE paccros-
Hue,

Bpewms, neofxoau-
MOe aJ/iff BOBJEHEHHS
HaCTHIL IPYHTA B ABH-
HeHue BETPOM,

t' —3«)011-“
v

B
Mlpn  anaserpe
Sactuy Menee 0,01 M
H MOCTORHHOI CKOPO-
Cri setpa Vy = 10
Mcek., ty =3 cex.

Pue. 29. CxeMu pacnoao
. 29, WCHHN 3APAAOE 1 nome-
PeuHEE NPOPHAN BHEMOK, NOAYNCHHWX B pe3y.ib-

Tate BIPMAA  (DYHKTHP — MpoeKTHMA npod
n HA
CHIOMMNAR AMHHE — GakTHicckuit npoduan): T

1, 11, [l = vpawwiefHOro aa
RN W,
ornercrnenuo 70, 100, 150 xrlu:PlV - ::)"';:";np’:\ft‘::mc:;
ACHMMCTPUYNLIX SIPRAOE BIAANKTA
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BpeMs Haxoxaenss NOAHATOrO rpynta 8 sosayxe 1=09) H,
rae H — puicota noamema rpyHnrta, NpesblIAONero Aa8 J1aHHBIX
papuson 80 M. Orciona t > 8 c. B s10M caywae qacTHub rpysra
OyayT nepelieceni Ha paccrosuue | = (t — t,) Vy=(8—3) 10350 ,
TO €cCTh 33 npefenn GOPTa BREMKH.

Tpanwen no OCH Koaaexropa paspadaTuiBaNnm IKCKABATOPOM:
3-308. I'ayGnua tpanen 2—3 o, uro cocrasaser 0,5—0,6 Tpebye-
MOH TAyOuHbl BuleMKH, Jlas B3pbiBa HCHOJAL30BAJIH B OCHOBHOM
HLAAHHT. ;

[TpuMeneinnsie cXxeMul B3pHBAHHUA N03BOAUAN NOAYYHTb YY4CTOK.
KOJJICKTOPA, NPHroANsH K 3xcniayatauny 6e3 10padoTKy €ro ¢ no-
MOILBIO 3eMCPONHHLIN MAUIHH, ,

TexHHKO-IKCICPHMENTANBHBIC NOKA3aTE/AN NapaMeTpoB 3apaaa
# BHIEMKHK nprecacHw 8 TaGanuax 19 u 20. :

TaGauya 20{,;

Sarpare: sa | mM® BuEMKH, 00PAI0SANNOH BIPHIBHBIM CNOCOGOM

MNonepesnoe couens prcwkn
fhoasstynm exera L | cxema 11, | exesa I, | cxesa 1V, l
nw 48 W & w 66 w*
Hocraska BB, croumocrs BB (uraa-
HHTa) 6,5 12 14,0 18,0
Cpexcrna Sapupadin f HHILHRPYIO-
Riee BB : 130 | 19| 19| 24
3apnaaTs BIPHBIHKS B PYKOROAHTCAR : ;
BApMDINX pabor 0,2 0,20 0,20 0,3
3apnaata BCROMOraTEILHMX PaboOUnX 0.8 0.84 0.5 0,92¢
YeTpofieTno st 3aCHNKa TPaHWCH 0,82 0.86 0,95 1,42
Htoro: 9,82 13,85 | 18,0 | 23.5%4
Pacxox wa 1 m* rotosoit swemky, py6. | 0.3 0,29 0,30 | 035

Haniible N0 HCNOABL3OBANHIO SHCPIHM  BETPAa  AJA CMCICHHA
rpynTa cacaywouure. Ilpn B3puiBaX ¢ ABYCTOPOHHHM  BLIOPOCOM -
1ae NPH HE3HAUHTEAbHOH CKOPOCTH BeTpa — NPHMCPHO 4 M/cek.
0x040 6% OObeMa MOAHATOrO B3PHIBOM rPYHTa OWAO YAOKEHO HA
HYKHYIO 1070-33031HYI0 CTOPORY BueMKM. [Tpw Goaec Gaaronpusar-
HOMl B3PLIBHOIN CXeMe, KOraa BCnoMorateabhnil  3apax  (Maccas
45 Kkr/m, rayOuna zaaoxennsn 1,8—20 M) B3pmiBaiacs ¢ zamenie-
uiem 8 200 M/cek. mocsc OCHOBHOrO (vaeawuniii pacxon 140 ks,
rayonna sanoxenns 2,8—29 M), 80% s3pusaemoro rpysra noa’
ACHCTBHECM 3MEPrHH B3pLIBA H BeTPa OBLIO YAUKEHO HA NPOTHBO:
NOJOKHOM OT BCNOMOraTeJbHOrO 3apsiia GopTy BeleMKH (pHC. 29
Xapaxkrepuo, 4To NPH 3TOM JNOCTHTHYTO BHIMOJAXKHBAHHE OTKOC
BLICMKH N0 33aHHLIM YIVIOM. ]

OnuTHO-NPOMBILLICHEDIe paloThl NOKA3AAH BHCOKYIO 3(hen--

80

npesblwan 2.8 kr Ha 1 o3 ek, Croumocts 1 md

' MK 3 M® BBIEMKH KOJ-
AEKTOpa cocTasiaa ne Goaee 35 Kon. (TaGa. 20), uro naMRoro
MelbLIE CTOHMOCTH Paspabotkd | M° BHEeMKH 3eMi -
MeBPIE Ci 3CMAEPOIHEMA Me

‘ﬂ.'m B3PBIBA PYHT2 HCNOJB30BANH TAKAKe HCWYHPOBAHHBI TpPO-
Thit B aMMoBar Ne 6 JKB. Ilpumenenne stux B3DPBIBUATHIX BelLECTB
Heleaecoobpasio aasg paspaborku CYXHX IPYHTOB: pacxojy HX 3ua-
qiuTeabHO GoabLIe, YeM HrianuTa,

OnbiTHO-NPOMKILACHEBIE pabotn Ha [aasnom MypraGekom xoa-
JEKTOpE NOATBEPAHAH BLICOKYI0 3(DDEKTHBHOCTSH B3PHBHOr0 crnoco-
Oa cTponreancrsa. Kak nokasumeaior Pacuern, KoMnJaeKcnas Gpura-
18, COCTOAWAN M3 1—2 B3PBIBHHKOB H HECKOABKHX BCNOMOFaTE -
HEX pabounx, mpu paloTe OAHOrO MHOFOKOBMIOBOrO IKCKABATOPa
(145 paspaborkn sapsanoi TPaHiliexk) u oaHOro Gyaniosepa (aas
SACWNKH TPAHWIEH) MOXKET MOCTPONTE B Mecal 20 30 K KaHaaa,
Taxum oGpasoM, npumencumue B3PBIBHOrO cnocoba paspaGorkn
TPYNTa NO3BOJHT HNOBBICHTD NMPOH3BOANTEALHOCTE TPY1a B HECKOAb-
KO pas.

4

Jaunnne o pacxone BB npu sspumsuom cnocod

npuseae
rabanue 21, 5 L o

CTpouTeabeTRO Kananos s NecCKax # aeccax,
Hai.lﬁo.rwluue TPYRHOCTH NPH B3PHBHLIX paborax Ha BBIOPOC B He-
COASHNX NOPOAAX BONUKAIOT H3-33 HeYCTOMUHBOCTH CTEHOK 3apaa-
HOM TpaHiieH. B NblaeBaThix M rARHHCTHIX necxax 3apsiiuble Tpay-
ulugu 2rnytSuuo:’a a0 3—3.5 M coxpausior YCTORYNBOCTE B Tewenue
.f:— 0 wac. [Tosromy YKAAKY 3apRia H KOMMYTalHIO B3pMBHOf
CCTH B 3THX NOPOAAX HEOGXOANMO BECTH Cpa3dy e mocae NPOKIEAKH
:;gu;u%ﬁ TpanmeGu. Ges cnycka moact. las npoxoaxn 3APSAHBIX

HUIEH Leaecoo0pasio npuUMCHEHHe CepPHIIHO BHNVCKIeM
HOVKNA Y4 KOB, i et
3 Apesoyxaanuux npeacrasaser co6oit CMOUTHPOBAHKKI Ha wac-
Bd FYCCHHYHOTO TPAKTOPa MHOrOKOBUWIOBHII KAHABOKONATEAD (ray-
’Hna depnanus 4,0 M), x Kotopomy [OpHEPENnJed MeTaaaHuyecKui
;:monuuﬁ xopgﬁ, nepeasuraiowniica 8 Tpanwee. [py obopy-

B3HHH KOpoGa JsecTHHLER OH  MOMET CAVIKHT
sy YAHHTL  BpeMeHHON
B neceasumx rpynrtax 83
] ; PHBH Ha BMOpoc Magoshdexrunnm
::g-aa AX MaJIOif CHRMMAEMOCTH M HE3HAUHTEALHOrO Yria ecrecTseH-
He1‘0 orkoca. (Ipa B3puiBe BOKpyr Tpanmeiinoro 3apsiia olGpaayerca
YCTOR4HBAS UHAMHAPHYCCKAS MOJOCTH, KOTOpasg nocie B3pHiBa
gijspywaercn  SACKNACTCR ONOAIAIOUNM ¢ OTKOCOB FPYHTOM, e-
ainhrare rayGHHa BUEMKH Kanaaa 3HauynTeabHo YMeHBIAeTCA. Igo-
m:::y ans nonyqe;ua HYXHOH rayOuin Kanaja sapsam pasme-
0T Ha MPOCKTHON OTMETKe AHA KaHaaa u
THBaIOT HXx Maccy. R TR YRR
5 OJee yCcTOMYHBHI Tpawuien B Jjeccax u cynecax. B armx
o{:tmx B npouecce o0pasoBadHa BHEMKY dopmupyercs noaocts
WHX pasMepos, KOTOpas B FPyHTaX ONTHMAAbHOM BAAMKHOCTH

8]



Tabauna 21

MapaMeTpw 3aPAA0S H BIPLIBHBIX BLEMOK NP crponrteasctae Faasnoro Mypraficxoro oasekropa

aoe e (14—18%) me paspywaerca u IIPH BHICOKHX NOKa3arensix ACHCTBHS
s L1 B3PWBA HE 3ANOJNAETCH IPYHTOM.
PRI cetet = EII Z pC YMEHLIICHHEM BAAKHOCTH IPYHTE B3PHBAEMOCTH €r0 PE3KO
S PR Seses ol yxyawaercs. Tak, npu B3puisax ha BWOPOC B JECCOBHAHLIX rpys-
= tax Cpeaneit A?B;" GBlAN NOMyYenn CAeRYIOWHe NaHHbe:
o s & BAGAKHOCTD, 10 5 3
£ b l=2a ] vese acxon BB, kr/u 105 1,75 25 317
2 E G R et PHMEPHO TaKYio e BeAMuNHNy cocTaBua pacxox BB np# B3apH-
. & BARMI B CYXHX Jeccax Ha Tpacce Kyma-Yprewuckoro xoasekropa
= Ras Aas B3pBIBA HCNOAL3OBaAN Tpanweilibe 3apssu Hraanura. Heol-
i 0 uan32 030 SN 2 '.11 = XOANMOE MOUEPCHHOE CeYeHHE KOAAEKTOPA AOCTHraNOCh MyTeM 0A-
- { sz 2 §g‘" HOPRAHOTO PACMOAOKENHA 33PAAOB BHOPOCA C COOTBETCTBYIOULIM
: ‘ ] = == = HORA3ATeNEM NelCTBUS B3pHBa. ,
3 o Msawad IR 1) & A48 B pesyavtate Bspuna Tpamweiinoro sapsia mraannta yaes-
g g — HEM pacxogoM 150 kr/m na rayGuue 2,6—2,8 m obpazoBanach pu-
=l & Ceiniac] ot s T wwe w eMKa napaloaHYecKoro ceMents WHpHioi nosepxy 16—I18 m, ray-
5 S - wwe © Gunon 3,2—3,4 M, cevetinem 40—42 w2,
3 Sa B Sa = : Ipn B3puiBaunm 3apsaa maccoit 110 Kr/M na rayGuue sanoxe-
g AR il QT?T I una 2,6—2,4 M SBHIEMKA HMeaa CACAYIOMIHE NapaMeTPH: WHPHHA
3 =wl — onN o nosepxy 13,5—I14 w, ray6una 3,0—3,1 u, nsomaas ceveins
= « SN 29—3] m2,
= Pacxoa uraaunra cocrasua 3,6—38,7 krfmd,
o sl 1) s 111 | B /1CCCOBHAHBIX FPYRTAX M CYNCCAX ¢ NPEOOABAAHHCM HECTKHX
AYson ouno13ed = py Y P 1
MHIICPAAbILIX CKEACTHRIX coasel sa Kaxosckolt opochteasioi cu-
g2 [orwnns| o 111 | creme pacxon BB roaeGaacs B npenenax 2,14—5,07 Kr/M® ceqenns
2 by R v = BRICMKN KaHaaa.
3| 3% B Takum obpasom, Bompoc o ueaccoofipaznocts UPHMEHCHHS
7| =% § s I T‘T" % B3IPWBHOrO cnOCOGA 348 YCTPOICTBA BHEMOK KaHai0B B CYXHX
g| 3% 4 cicied B s @ ICCKAX M AeCCAX CARAYCT PewaTth B KaXA0M KOHKPETHOM cayyae
g 2 ¢ R Ha OCHOBANHH TEOJOrNYCCKEN JaHHbIX.
g wax qg vened | 232 g 883 18 H3menenue naoTHocTH u npounocTy TPYHTOBOrO MaccKsa
3 B 30He ACHCTBHA B3PbIBA
= £t
2 S Z ’xé* YNIOTHENHE CBA3HLIX IPYHTOB OPH AHHAMMMCCKNX HArpyKeHHAX
s - d § ixa OTAUYSETCA H 0O BEAHUHIAC, W NO BHINYECKOR CYWHOCTH OT ynaoT-
2 - - <2 - HEHHS OPH CTATHYECKOM HAFPYIKCHHM. VNAOTHOHHE raMHMCTMY MO-
= 2 P POA MpH NOCTOAHHOM, AARTeABHO AeficTBYIOWICN Harpyske (Konco-
g = 2 = AHABUNA) NPOTCKAT B TCYEHHe OPOACIMKHTEABIOrO BpeMenn, [Ipy
x 5 e I ey JTOM NIPOHCXOANT OTKATHe CBOGOANON W a0 CBASANNON BOM,
: § ) =3, ¢ yhaoTicHHe O60MOYEK ¥ CxaTHE CKEAeTa ¢ MePeABUAKON 4acTHIL,
2 = 238 a" Cxopocrb_ ROHCOMHAAUHN 3aBHCHT OT Kos(p@uuMenta ¢uasTpanuu
= nopox [25].
M danll | eo s - HeoGpatumoe cxatne ranmmersix NOpoN  NpH  JXHHAMHYCCKHY
Harpymennax useer unyio npupony. Oso nponcxonur NpPCHMYILECT-
: 5 2 BUHHO 33 Ccuer 3aKPHITHS CcBOGOAHMX 10D CO CKATHEM W pacTEOpe-
2 23 33 HHEM razon noa AasaeHHeM B Boge. Mockoabky obfbemuan aedop-
2 § 5 Z 2 Iz MEUHS OGBOAHEHHLIX TAHHHCTBIX nopon ¢ HeGoaswon csoboOANON 10-
5% =43
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PHCTOCTBIO, N0 IKCTICPHNEHTANbIBIM AaHHLIM, MOKET CYIIECTBEHHO
npesHCHTL 0ObeM CcBO6OAHKIX TOP, CJACRAYET TaKMKe CYHTaTh, 4TO
OHOBPCMCHHO NPOHCXOAHT H NEPeYNaKkoBKa HacTHU CKedaeTa, yn-
AoTHelRe reJecodpasHbiX NACHOK Y NpeBpallienie YacTH puixao ced-

l
|
I
A B
|

B Mk

Q-'-.-.v";;‘.‘-v‘v.v.!
‘ ’ . 9.4
REXIA

B

Pric. 30. Cxema YCTenocBRM 071000CHOTO AHHA-
MHYECKONO CMATHA:

] — xonep; 4 rpys ’F; & — oGoRxa-up-
auxap; § — nopment (M), § - apoKIazNa;
§ ~ O6paIeI” 7 — ANTIHKH nEnpLKeinti; § =

AsTemK aedopuanni

84

3annoft BOAMW B NPOYNO-
cpazanuyw [11].
Vnaoraenue 6e3 H3-
MCHCHHS BeCOBOH BJAXK-
HOCTH TpPH JAHHaAMHYE-
CKOM NPHAOKCHHA Ha-
TPY3KH MoKer OuiTh 10-
CTHTHYTO, €CJAH HEBO3-
MOKHO OOKOBOC Pacui-
penue. B Maccuse yaap-
HOe HarpyxenHe (nana-
U rpys) nospoAser
YNJIOTHHTb TPYHT Ha He-
Goabuwylo  rayOuuy, a

B3pWBIOE  HArPYAKCHHE

ofecneyusaer  rayGu-
HOe YMJOTHEHHe,
Hayucune xapakre-
pa YNJOTHCHHA CBA3HBIX
rpyuTos Hauboace ynob-
HO BecTH Ha oOpa3nax.
Ha puc. 30 npusencHa
NPHHUHNHKAALHAR CXeMa
YCTAHOBKM  OJHOOCHOrO

JAHHAMHYECKOrO CHKATHH
HCCKAJAbHBLIX [OPOA, HC-

1HOJB30BAHHON MR 3KC-
nepHMeNTa bHOIo He-

CACJMOBAHUA  AHHAMHYC- "

CKHX CBOMNCTB CBA3HBIX
FPYHTOB.
Hecaeayemuit odpa-

sell nopoan 6 saxaoua-

au B pabouyio 0GOHMY-

uuanuap 3. Harpyme-
Hue oOpasua ocymect-

BJASIM C MOMOILBIO CBO-
00OJIHO najaloulero rpy-

3a 2 maccoit go 100 Kry

HaHocAWECro  yaap 1o
nopwnio 4, neperaione:
My JAaBaenue Ha o0pa-
gen. Jlas perucrpanui
HanpsXeHnil ¥ yniorae:

HuR o6pasua Owan yc-
fAHOBTEHM NaTUHKH 7  ©
i 8.
Meroanka menwbita-
il NO3BOAANE H3Y4aTh
ne)OpMHPOBaHHE TrpPyH-
Ta NOA NeACTBHEM HM: & —iom oo
MyALCOB PA3AHUHBIX Na- '
paMeTpoB, OTBCHAIOIIHX
pasJHYHLIM  B3PBIBHEIM
amnyancaMm. [lapamer-

pe HMDYJABCHOIO Harpy- 1,/
HMEHHS HSMEHAJAH ¢ 10-
MOLILIO Pe3NHOBHX Npo-
KA30K 5 Mexay nana-
OIHM TPY3OM H TOpIl-
HEM HCMBITATCABLHON Ka-
sepul. CHrhaas aatuu-
KOB MOCAE YCHAEHHS ©
MOMOWBIO TEH3OCTAHUIH
YTC-1BC-12 wan ycu- '
auteas 8AHY-Tm pe-
IHCTPHPOBAJN HA lWaei-
fosbix ocunagorpadax
Tuna H-700 wan H-105. J

—

B npouecce uccae-
AOBaHMil OBIIE RenMTa-
HE 06pasubl  KHEBCKHX, &
XEPCOHCKHX H KPBIMCKHX Pic. 31, JIunasmveckue  Kpunmie
CYIJIHHKOB, JeCCOoB, nec- AchopyMauMn  CBA3NMX  NOpos npw
UAHBIX  [AHH, ILIOTHBIX pazanunoll CKOpocTH  BOdpacranua
BAACTHUHBIX  [JIHH pas- HACPYIKH  OF  KBUSHCYATHYeCKOR

(¢ - U) a0 sspusn Ke~
ANYHOR  BOAOHACHINEH- Hit (cl’—s -3 H (‘F‘ M oer:) ia;t;\:‘);:

HOCTM. WCHHS R AChOpMAUNE NpK 3axpu-
B peayabTaTe HCMHI- Ths  csoBoanux mop,
TaHRi  GOABIIOrO  KOJN-
9CCTBA 06GPastoB  YCTaHOB/AEHb 3aKOHOMEPHOCTH mpollcxoasuLed
fipH AUHAMHYECKOM HarpyeHHn HCOGPATHMON 0GLEMHOI aedop-
;“‘a_lum rpyHToB (puc. 31). Beanunna acopMaunn csaszana wean-
1guuon q)y}jhunouanbﬂoﬁ 3ABHCHMOCTRIO ¢ Hanpsuxenusmu. Ha
!rh:r'p:vaoquoru BETDH Rpll?Oﬁ OHA 3ABHCHT TaKKe OT CKOPOCTH Ha-
rl }“Ateuuu (Bpemenn azedictous warpysku). Kasxioi CKOpPOCTH Ha-
PYJKCHHSI COOTBETCTBYET CBOS KPHBAR HANPAKCHHE — Aeopmanns
1(10~9). B obaacti 3HauuTeABHBIN HArPYKCHHA TR KPHBME CXO-
nﬂ'rcsr B o,rx-Hoﬁ TOUKE, COOTBETCTBYIOLLEH MOJHOMY 3aKPLTHIO NOP,
Pg:'r HAMPAKCHIN &y = 5, ﬂanbﬂ_eﬂmce Harpy»eHue npHEOAHT K
Y JAutib o0patHMOR (ynpyrofi) coctaBasiomeit o6neMuol ne-
Opvauny. Beanunna neoGpaThnMOf coctasasioued o0BeMHOR e~
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Pue, 32, Kpusne sanprxenps — aé&
GopMAL, NOJAYHEHIEE NYTCM HCMHTa-
Hil 06paINOD CYTAHMHKOB Ha YCTaHOB-
K¢ OAHOOCHOTO ARHAMHYECKOTO CHaTHR
HPH HAPYMEHHH C© PAIAMUNHMH - CRO-
pocTaMil:

! — KBA3NCTATHUECKOE HAarpyxcine
(s = 0): 2 — uarpy O CXOP
200 xanfeM? s ¢ § ~ TO e, 226 Amwexd - ¢

4 — 3000 xanfes® - c.

fible NpH HCNLITAHNH OOPAasiOB KHEBCKHX CYTAHHKOB. .
B ofuleM BHIe 3aBHCHMOCTL ¢ — O, COOTBETCTBYlOMAs Harpy-
301MHOf BCTBH KPHBOH, OMHCWBACTCA YPaBHEHUCM ;

G —

dopMalHH 32BHCHT PAABHHM
o6pazoM or obbema ceoboa-
HOH NOPHCTOCTH, TO €CTb OT
ofpema rasos B nopax JaH-
HOH MOPONBL. :

Bumecre ¢ TeM  KpHBBE
6—© M3IMEHATCA aHWbL B
OIpCACICHIOM AHana3oHe
cxopocreil narpyxenus. IToc- -
/e HeKOTOPOro KPHTHUECKOTO
SHAUEHRAA CKOPOCTH Oxp, HME-
oledt 3HaucHue Aas pasauy-
HBIX CBASAHHLIX MOPOL OT
10° o 2,5-10% naufem? c,
BO3PACTAHHE CKOPOCTH HArpYy-
JKEeHHs He NPHBOAHT K H3Me-
HEINI0 3aBHCHMOCTH 0—6, TO
eCcThb BA3KHE CBOWCTBA CBA3-
HHX TOpoR He mpoasaf-
oTcs. D10 aaer OCHOBaHHE
MOAEIHPOBATH MNOPOAL MNPH
H3YUeHHH JeHCTBHR B3pHBA
YIPYro-NA2CTHYCCKAM  TEJ0M
W NPHMEHATH NPH H3YYeHHH
AeHCTBHA PasadyHBIX Mo Mac-
caM, HO OAMHAKOBHIX Mo ¢op-
Me 3apsAoB 3aKOHA NOAOGHS.

Ha puc. 32 npusexeHs
anarpaMMel 60—, noayuen-

g

e=9'+

nepexoiy nopox
COCTOSHHE;
i(s), fa(s) — HexoTOpHE

# ap. [11].

OrMeTHM, 4T0 B npHseacnroit Gopmyae anseinas aedopma
npH OHOOCHOM CXKaTuy 3aMeneHa pasHoil el 0ObeMHON AepopM

uneit O, swpaxaeMoit Gopmyaoit:

26

t@)+ G—o ()
raze O, O, — aedopMauny M HanpAKCUHS, coomserc‘myxoum }

QyHKIUHH, )
MOCTL AHArpaMMbl CIKaTHA OT CKOPOCTH HArpy=

Aeunst (NpH 3 = Ggp}

Onucaume BHia STHX QYHKUMA H ONpeseasmioWUX HX KoahHH:
QHEHTOB 1A% NEKOTOPHX TPYHTOB NpuBelens B padore A. A,

H3 YOPYIoro B NAacTHYECKOE:
onpeaeasiouite

i(s)const, f.(s)=const).

V—V, ;

- Po
rae Vo, V— ncpsonavaapunil # xoHeussit o0weM obpaszua;
Po, P — HAUAIbHAA ¥ KOHEYHAA NJAOTHOCTD.

MaMenenile NPOUYHOCTHHX NOKaszaTeaeh npu
ARHaMHYeCcKOM HarpyxcHnu Ilpounocranie csoficrsa
rPYHTOB XapaxkTepHayloTcs KOIPPHUHEHTOM cuenieuus v H KO-
HHILHEHTOM BHYTPeRHero Tpers ¢. [Tpu ncabITanNAX CBASHBIX TPYH-
TOB HA OAHOOCHOE CXKAaTHE C AMHAMHYECKHM HarpymKennem HaMe-
PAAN [AaBible HANDSAKEHHA ¢; W 0y, MO KOTOPHIM OMpefeasn jau-

v

gaMuuecKiil Kos(duuuent GOKOBOro AaBaeHHs p (p=—°1-)- tor
Sy

gosdduuKCHT 13 yeaosus naactuunoct [Tpanaran—Kyaona cenzan
€O CUCHJIEHHEM Tp H VIVIOM BHYTPEHHCrO TPEHHA @ COOTHOLIEHHEeM

1 -
=——— (1 —sing—2
® 14 8ing ( ¥ o S B
rie s, — KOMIIOHENTa WanpsukcHHE B MOMENT H3MepeHHa Kos(pgn-
UHEHTE (NPOAOVIKHTEALHLIMH CUHTAEM CXHHUMAIOULHE Ha-
npAMKCHIS).

M3 npusescnuoro cooTHowerust MoryT OHrb noaydens gopmy-
Abl IN8 Pacyera CUCNIeHHs H Yraa BHYTPCHHErO TPEHHS HE yyacTKe
MCKAY ABYMA KakuMu-Aubo 3uauenusimu sy, ¢, ¢,", 9" narpysuoi
KDPHBOH aHarpaMMbl OOBEMHOINO CKATHA:

) 78"' Q"—€|. &'

(8f=4") (6'=e)
» ’ »
p=arcsin ——2 L7 _
9" +3;"—9'—ay’

3HaucHNs CUCNJCHHA H Yraa BHYTPCHHCTO TPCHHSA, ONPeacacH-
fbe Ha KakKoM-JHOO YYacTKe HArpy30uHOH BETBH JHATPAMMbl, Xa-
P2KTEPH3YIOT NPOYHOCTHBIE NOKA3aTEAH B MOMEHT ACHCTBHA aM-
HaMMYECKOR HArpy3KH, @ Ha Pasrpy3ouHoli BeTBH aHarpaMssl —
NPOYHOCTHBIE 1OKA3ATENH TPYHTOB, H3IMEHEHNbe B pesyabrate IH-
HAMIYECKOrO HarpymeHus,

B rtabauue 22 npusejiensl NpOdHOCTHHE NOKa3aTean ABYX 06-
PA3UOB KEPUEHCKHX OJACTHUHLIX rinH. [lepBuift H3 HuX — BecoBOi
saaxuocrslo 14% — narpyxaaca 10 s, = 52,3 kre/m?, sropoit —
secosoil Baamuocteio 22% 10 o, = 72,5 Krefem?,

UcnniTanns noxasaau, uTo KpHBH3Ha ornbaoutinx kpyros Mopa,
XapakTepUIYIOWas NPOYHOCTL IPYHTOB, COXPAHACT KPHBH3HY W NO-
¢lle ynAOTHEHHS, TO CCTb NPOUHOCTHME NOK33aTeJH YNAOTHEHHBIX,
Tax ke KaK M He YNJIOTHEHHHIX, IPYHTOB HECKOALKO H3MEHAIOTCS €
H3MeHCHHEM NanpAMKeHEil nocae AHHAMHUECKOro Harpyxenns (npu
pasrpyake H NOBTOPHOM HATPYXKEHHH) — OTMeuaercss TeHACHINA
:peysemmenmo cuendeHHs M YMCHBIIGHHIO Yria BHYTPEHHEro

HHA.

T —= o5
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Tabauya 22

Mposnociibie noxazatean 06PAINOB KCPUCHCKHX TANH NP JUHHAMINECKOM
HACPYKCHUK 1 PAsTPyIKe

Cuenscnwe b 3uanaznme
BOPMAILMLIX IRAPLACHNR
(Ramiew’)

Nioa payrprmwero rpewnae
(FPRZ.) W AMABAIONY MOp-
MIILH, NORPERIA. (aan oM?)

Moxesavean -
s 00| 20~ | 30~ | @~ b 0l10~ | 30—
0-1010-20 % m'ak'“m%-?o*&-
[lpn  warpymensn oG-
pasuoa ecrecToelof
CIPYRTYPb:
oGpasen 1 0,6 | 1.0 [4.3(7,8]10,2[44,0040,0/22,2112.3 6.4
oGpaseny 2 0,2 (16 16699 — 1350 5,0 1,5/ 0 | —
[1pn nonroprom warpy-
MCHIH:
o6pazen 1 0121 1.1 | 4.4 )] 8,3 — [37.0131.0] 7.0| 1.0] —
o0pasey 2 02 11,7 78| —| — [20.00 1,0 = | — | —
[ipn pasrpyaxe:
nocae nepnoro warpy-10,1 | 1,2 | 3,0 4.8 25,01 5,00 2.0 1,0 —
Hewis (obpascu 1) 0,2 11,2 28|42 — 25,00 5,00 1.6 1.0 —
NOCAE  BTOPOTO nHATpy-
#euuR (o6pasen 1) 02 (20| —| —| — 15,00 04| — | —| —

[Mocae ynaotuenns o0pasiun HCOBITHWBAAH HA CPE3HOM npubope
Macaopa—/Jlypee aaa onpenenenus cuenaenus u yraa BHYTPEHHErO
TPeHHs MO CTaH1apTHON MeToauke. Kak nokasaam stu ucnwiranus,
CuCHACHHe, Onpeledeniioe NO CTAHIAPTHON MeToauKe, npuMepno s
1,5 pasa npesuiitiaeT cuenAeHRE, YCTaloBAGHNOE 110 3aMepy KoMmpo-
HEHTOB HANPAKCNHA MO PAITPY304HONH BerBi. D710 XapaxTepusyer
3a0ac MPOWHOCTH NDH PACYETAaX MO 3aMepy KOMIOHEHTOB Hanpsi-
HKeHHA.

Bansuue BaaxuocTn wa sedopMarusHme n
NPOYHOCTHHE CBOACTBA TPYHTOB NPH XMHAME-
HCCKHX Harpysxax. MexannycckHe CBONCTBA HECKAaALHLIX

- IOPOA 3aBHCAT OT BAAKNOCTH. Onpeieaenuio uamMerenuii tedopma-

THBHMX CBOWCTB NPH AMAAMUMECKHX HArpy3kax mocesitena paGora
A. @, Jlebeacna l;34], HE NOTCPABIIAA CBOCrO 3HAUCHHA 10 HACTOA-
wero speMenn. B pesyanrate ero Hecacaopauuit Owao yeranopae-
HO, 4TO NPY NOBTOPAIOMINXCA YRAPHLIX HATPY3KAN MAJOi MHTEHCHB-
HOCTH (OT madenus rpys3a Ha ofpaseu ¢ Bucotw | M) na nApe1cab-
HOC YNJAOTHCHUE PAMNNCTHIX FPYHTOB HH3KON BAAXKHOCTH Tpebycrcs
Gonbman 3arpara paGotel, C yBeanuyeHHeM BAAKHOCTH HeoBGX0H-
Mas aas APCACALHOrO YII0THEHNS palora pesxo naaaer. [Tpu stom
YMEHbIWACTCH, HO MeHee 3HAYHTEILHO, BEJAMMANA NPEACABNOrO
YRAOTHENHS.

Tax, 1718 10CTHIKEHHS UDPCACALHOTO YNJAOTHeHHS JCIKHX, cpea-
HHX M TAKEALX CYTVIHHKOB Becosoit BAamnoctsio 12—16%, a rann
BJAKHOCTbIO 32—34% 3aTpaunsanach pabora 110—130 xre-u, a
NPH BECOBON BAAAHOCTH  COOTBETCTBCHHO 28—28 u  529% amwmn

&8

2 xrc-M. Ilpeieasnoe ynaoTHeHue MOYTH APONOPUHOHANBHO CHH-
a0Ch C BO3DACTAHMEM BAZKHOCTH (B ZaHHOM caywae B 25—
3 pasa), AGconoTHbe 3HaueRHs AcOPMAUNY B 3ITHX ONWTAN npe-
pLIWAAN NPCACALHYIO AePOPMANNIO NPH OAHOKPATHOM BIPHIBHOM
HArPYHEHHH, PACCUHTAHNYIO NO 0ObeMy CBOGOAHWX nop. D10 06L-
ACHACTCA BHTEKANHEM BOAW M3 00pE3uA B NPOMEKYTKAX MCKAY
yiapaMit. OaHaKO OGwMe 3aKOHOMCPHOCTH AedOPMHPOBAHHA He
nporusopeyar Gojice MO3AHHM SKCHCPHUMEHTANBHALIM IAHHLIM NO O1-
HOKPATHOMY THHAMHUYECKOMY HArpyXKenuio o6pasuos, NOJVHEHHLIM
A X Bosxom u ap. [12].

Ha puc. 33 npaselenb rpadnkn QYHKUHOHANBHLX 3aBHCHMO-
cTeil, CBA3MBAIOUIHX NpeleabHyld pacueTnylo xedopMmanysio O**,
COOTBETCTBYIOILYIO NOJHOMY 3AKPHITHIO CBOOOAHBIX NOP; (pakTHte-
CKYI0 MPeaeAbHYI0 NedOopMaumio, AOCTHIAEMYIO NPH OAHOKPATHOM
AHHAMHYECKOM Marpyxennu OF, pabory ymaorsenus A; pecosyio
snaxnocte W B mpou., T. e.

LTy R R (0 PEPUA 45 (8
O** (W) =1— 171 (h o 100)'
e“(o)r-:e;=l—.1:—'..

ri1e fex — OOBEMHBI BeC CKeaeTa;
Py — NJAOTHOCTE (YAEaAbHBIA BEC) MUHEPAJOB ckeaera;

HY = kO,

rac k = 0,85—0,95,
Hedopmauns, rocriraemas npi sarpare paGoTel YIIOTHCHHS,
COCTABARAET.
baw
AW ———
e = — WA,
00 S 3

rae W — Becosag Baax-
HOCTh FPYHTA;

AW — pasxocts  pecoBoil ®
BAAKHOCTH NpH  NOAHOM
sofoRaceiitennn Wap n A
NLAHHOA BCCOBON BAAKHOC-
TH (Aw=Wnp’—\V): & 7
A — paGora, saTpaumnBa-
eMan Ha aedopMupoBanke
1 ¢M® rpyhra;

P d’i'}ﬂl

4, b — kosppuunentn, 3z, 0. @ oW
BHCAWYE OT CBOACTS NO-
pos. Pare, 33, Ppadur sanucimoctn obuemiofl ne-

Coraacno uccaenosan!- (GOPMANHR OT BAAKNCCTH TPYHTOS:

- A CHOTRAEA A 2 2 - dax-

A A, O. JleGezesa [34], [ Preeawen pacvermis »m"?gﬂ'ou;me"n-

— DPACUETHRIC KPUBLIC, TYNKTHD — axTuve-

2TH KO3¢¢)HIU!L‘HTN HMeIoT ::::t m)?:ucuul nebl;p::unn ,or -‘.:nxnoc:u npm
CACAYIOIHE 3HAYNCHHA: aatpave 100 w 2 xreom paborst ymaorsenys)

89



W, % a' B, Kre-M'fems

T/IHHBL 62 1,98 3
CVIANHKH TSAXKeble 42 2.64 3
CYIrANHKH CPelHHE H JACTrkHe 35 3 3
[Ipn OXMOKPaTHOM MHTEHCHBHOM AMHAMHMECKOM HATrPYIKeHHH:
W, % a B, Krc-M'fom’
FARIB 64 1,1 3
CYIVIHIIKH THAKeasle 44 1,2 3
CYIIHHKH Cpeayue H JCrxue 37 1,3 3

Tpu secaerosanngX Gnla YCTAHOBACHA ONTHMAJABHAR  BAANK-
ROCTH, NMPH KOTOPO# JOCTHrACTCH HAHOOMABILAS OTHOCHTENbHAS 00b-
emuas aedopMauns npH OAHOKPATHOM YV1apHOM HarpyKeuun 3a-
Aaxnol mutencnsrocTH. Onpeacacssl TakKe 3aKOHOMEPHOCTH H3-
MCNERHA VCAOBNI NMAACTHYHOCTH NPH AMHAMHYCCKHX HarpyAenusx
Paszanynol HHTEHCHBHOCTH TPYHTOB PasHON BAAKHOCTH. YCralos-
JIEH0, B YACTHOCTH, YTO NP BeCOBOH BaaxHocTH 20% N HopMaaL-
nux uanpskenusnx 10 xre/cm? yroa BHYTPCHHErO TPeNHA IVIHHM-
CTHX TPYHTOR Najaer A0 Nyasd, npH Gojee BHICOKHX HOPMAALHLIX
HANpsKEHHAX NpHOGPEeTaeT OTPHUATEALHBIE 3HANMENNA ¢ OAHOBpe-
MEHHBIM CHHXCHHCM CUCIICHHA, a npH AaBaeruax 40—50 krefem?
KacaTeibHbiec HANPAKCHHR B IPYHTAX HCYE3AWT H MOCIEANHE NPH-
06peraioT cBOHCTBA XHUAKOCTH, B Mehee buipasestoil ¢opve (i
npn 0oace 3IHAUMTCALHLIX HOPMAALHLIX HANPSAKEHHAX) 3TO OTMe-
yaeTest npu saaxuocT rpysros 17%. Haxoneu, i BAAKHOCTH
nopoa 14 u 19% CHuMKeHHs KacaTeabHMX HanpsIKenuil He orMeua-
Jgock (pue, 34), Mas rpyuro sramuoctblo Goaee 209, xapaxrtepho
GoJce 3HAUHTEILHOR CHIMKCHHE YI@ BHYTPCHHETO TPelus ¢ BO3pa-
CTAHHEM HArpy3Ki M MCHCC HHTCHCHBHOC M3MEHCHHE CcUenfelHs,

YnaorTHcHUe rpyn-
Toonlons
g s

TOBOTO MaccHBa npn
‘
//
< /

sapuBax Ilpn npoxomic-
Jlr]

L HUH B MacCHBE CBA3HMX (ram-
. HHCTBIX) TPYHTOB mAacTHue-
CKONl B3PHWBHOMN BOJAHB CiKa-
THS YacTHUB TPYHT2 npHOGpe-
TAIOT CKOPOCTh M BCJACH 3a
pacnpocTpaHentem BOJIHE

3 NPOHCXOAHT  ABHXEHHE Cpe-
o = R aw. Ha mecte ovara sspuisa
R BO3HHKAET MOAOCTb, OKPYHEeH-

s — = £ we Has YILIOTHeHHLIMH FPYHTAMH,
HACTHUHO pasOHTHIMH TPCULK-

Puc. 34  Mamenmenue merencupsocrsn  MaAMH.
KACATENBIMX  Maupmwelui  rpynTon Pasmepw 30HH ocTaTou-

PasARsHON BECOBON BAIMIOCTH: HEX Aedopmanufi 3asucar or
o panmmormh W% 15 VW8 =M% yuvencusHocTH  3aTyxamus,
T. € OT CHMMCTPHH 3apsiaa
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W Ousnuecknx cpoficts rpynros. Cumsmerpus ¢ponra B3PLIBHBIX
BOH B OAHOPOANMX IPYHTAX CYUICCTBCHHO BAHACT Kak Ha pasMcpul
SOHK OCTATOYHHX ACPOpMAUHMii H 30HB KOALMATALNN, TAK M Ha
pacnpeaeaenie aedopmauiit ¢ yaajenneMm or sapsaa. Cpannenue
AQIHLX O XapakTepe yNJAOTHCHHS FPYNTa B3PHBOM COCPeAOTOMEH-
HOTO M YAJHHEHROrO 32pfAI0B MOKA3LIBAET, YTO NOCACAHHI nedop-
MHPYET rPYHTOBOR Maccup Ha OOALIIHE PACCTOSHHS, Ipu ocesoil
CHMMETPHH pasMepHl 30HW OCTaTOMHHIX AeOpMauuil A0CTHrAOT
200 13, B TO BPEMA KaK mpu B3IPHBe 33pALa C UEHTPAALHOMN CHM-
Merpueit onn cocrapasior (40—50) ry. AGcoaioTHble pasMepnl ynaor-
HEHHO# 3016l IPYHTA NPH AeficTBHH UHAMHAPHYECKOTO 3apsja B
1.5—2 pasa Goapwe, uem npu B3puBe PABHOBEJIHKOr0 COCPeaoTo-
YeHHOro sapsja.

Hecaenosanns n pusyaasnwe HaGalIenus mo3BOAMAH yerano-
BHTb, 49TO B Clydac COCPEAOTOYCHHHIX B3PLIBOB HAYAALHAR NJAOT-
HOCTL PYNTa Ha rpamille ¢ MOAOCTHIO BHllle, YeM NPH B3PHEE I1LH-
ARRAPHYCCROrO 3apAaa, OAHAKO B MOCAEAHEM CJydae pasMepw 30-
HE OCTATOUNLIX Acdopmaunii Goabllle H [MOPHCTOCTH pacnpecrpa-
HACTCA paBHOMepHee.

Ha puc. 35 npusezennt M3oaunun ocTaToumbix xedopmaunit cy-
FAHHKA ¢ OOBCMHBIM BCCOM
cxeqera y=1,6 r/em® nocae
B3PHIBA COCPCAOTOYECHHOrO
CEepPHYECKOrO M FOPH3OH-
TaJLHOTO [HAHHAPHYCCKO-
TO 3aps10B, HaHECCHHbIe
Ha BCPTHKAABHYIO naoc-
KOCTh, MPOXOAAWLYIO 4epes
HEHTP  COCPEAOTOMEHHOr0
3apaAa M NepueHAuKyaAp-
HO OCH UHJAHBAPHYECKOro,
H B ncpeoy, 1 Bo BTOpOM
cyyac Macca 3apsiaa co-
crapiaa 2 kr na | M,

Cnennduxa yCa0BHi
pPacnpeiaeieHusl  BIPHBHON
BOJHE B  HEOJHOPOANOM
no ray0xHe rpyHrte ckasa-
Jach Ha XapakTepe pac-
npexeacHus  aAedopmaiuil.
Pasmepst 30HW  ocratoy-
HEIX aedopmannit no sep-
THKanH OGoabllle, "eMm o
TOPH3OHTAMH, TaK Kak € 4,
rayounoi [OPHCTOCTD
IPYHTa HECKOABKO CHHKA-
eTCsi 110 CPaBHENHIO ¢ BepX-
HHM CI0eM TpyHTa, BOA-

3
T e

.. \‘
o

Pae. 35, Toas acpopmausd soxpyr 3a-

pRAos  BuGpOca  (cocpeaoToTesnoro —

NYHRTHP, TOPH3ONTAABNOTO [HAHHAPHYE-
CKOrQ = CRAOWIHHE JHAMKI)
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Ho ledopMaunn pacnpocTpanaeTcs Ha 6oabWyI0 rayGuHy, XOTS
206coA0THHIC BCJHYHHLB HA DABHWX DPACCTOAHHAX N0 TOPH3OHTAAR
HAXOAATCA B NPAMON 33aBHCHMOCTH OT 3Hawennit ©. Bonee Bhicokne
sHavenns — ©=0,06—0,1 — coOTBCTCTBYIOT 30HE NOA BHEMKO
OalKe K 33apsdy, TO @CThb 30H2 MAaKCHMAJMLHOrO 3aKpbiTHA TOp
B MEPBOM CJyYae yiKe, YTO A0AKHO CKa3aThCA Ha XapaKkTepe mepe-
MEIUeHHsA BJAArH B YHAOTHENHOH 30HEe NPH NOCAEAYIOINEH IKCmaya-
TAWHK BBIEMKH,

Obutee nose aedopmaunii BOKPYI COCPEIOTOYCHHOrO 3apsja
HMCET BHA Teaa Bpaulenid, a pasnble 1epOPMaurK BHIKBAIOTCA Ha
MOBEPXHOCTAX BPAUICHHA C BEPTHKAJALHON OCHIO CHMMETPHH, NMPOXO-
AAIEH Yepes UeHTp 3apdia.

Yacto BHAeAAIOTCH ABe HAH TPH 30HB! BAHSHHS B3PHBA B IPyH-
Tax 8 3aBHCHMOCTH OT M3MEHCHHUS NJOTHOCTH STHX TOPOA — OJAMXK-
HIOIO, CPEAHIOK H AAALHIOW, HJAH 30HY YNAOTHEHHA M 30HY CeficMH-
yecxoro Bausuna. [lo samemy MHeduo, uerecoobpasno pacemar-
PHBATh B 32BHCHMOCTH OT X&PAKTCPA H CTENCHH YILIOTHEIHA 10po]
4Yerwipe 30HB (pHe. 36): :

T

Bonua Acscore
(TSI TITTT7

oP P

Puc, 36, PacnpelcacHie 308 BAMAKNA BIPmBy B rpyutan

30Hy, NPUMBIKAIOWYI0 K KaMyQAeTHOH nosocTH, — 301y npe-
ACJALHOrO YNJIOTHEHHA, Fie TPYHTH HMEKT MOUTH NOCTOAHHYIO, MAK:
CHMZJAbHO BO3MOMKIYIO NPH AaHHON BJAAKHOCTH NJOTHOCTD; :
J0HY 3HAYNTEABHOrO YMIOTHCHHE — YILIOTHCHHYIO (GaHKHION)
30Hy, rie o0beMHas AepopMalia yMEHbUIACTCA NO MCpPe YAaJeHHs
OT ouara B3pPLBa OT MAKCHMANBLHON BeAHYMHB X0 BEAMYMHH, PaB-
HOM TOUHOCTH H3Mepenuii (npuMepso a0 3,02); :
30HY HeGOABWONO YNAOTHEHKHA, HAH KOAbMaTaunn (cpeasion 30
Hy), rie obvemyas achopmMauns MOKeET ObiThb BLIABJICHA KOCBEHHbBIS
Mif CNOCOGAMH, B YACTHOCTH, MYTEM ONpeieIeHHA W3MeHEHMH Ppuabs
TPAUHOHKIX CBOHCTB nopoa; Y
30HYy CEHCMHMECKHX K0aeOaiki nopoa (1aabHIOW 30HY).

TO0uniof a0 15—20 CM.

OTHOCHTCALHEI  paauye noaoctn Tooe, (B panmycax 3apsana)
npi B3PEIBE KAMY(DAETHOro 3apsia H3MeHsmercs or 4—5 B m3secr-
HAKaX-PAKYIIEYHHKAX W AAOTHBIX CyXHX 3arHNCOBanHLIX HAH 3a-
H3BCCTKOBANNBIX TAHNUCTBIX NOPOAAX BecOBOM BARNKHOCTIO 8—
14% 20 10—12 n BhicoxonaacTHUIEX MaJOVOAOTHEHHBIX rIHHaX
(7.0—85 — A451 GOALUWIHHCTBA CYTAHHKOB, 80—9,5 — aas :'-Jmu)'

C seanuwxoil paimyca moaoctn Teco CBA3aH MOKasarenn npo-'
CTPENHBACMOCTH Ky, PABHBI OTHOMCHHIO OObeMa noaoctu V
(1%°) K Macce 3apsiaa C (xr): ( o
[

noa.
k”_ === o 110, ¥

88
rae Tpg — OGBEMIULI BeC B3pLIBUATOrO BelulecTsa.
B rabanue 23 npusenens snawcuus Yo B T
oo,
MEPHMCHTOB M JAHTCPATYPHLIX HCTOUHMKOB.

MO JaHHBIM 3KC-

Tabauya 23

3navenns Kospdpuumenra APOCTPEAHBACMOCTI H OTHOCHTCABHBIX pajguycos

noaocin g HEKOTOPHIX HECKAALMBIX nopopax

Ontiusiehas o,
K l 03 ;_fz’_;' m:,:,,’o",g?ﬂ:", Baaxwocth sence 0.4—0,45
pyuTi ! ) e
! T, e I Tnos, Ta, ewr I Ton.
Fanpa mopennan naa-
CTHURAR 120013 I <
Tauns capmatekan naa- 10018 B ] 5903000 =L
TTHYHAR 1000—1300 3
Tanna opekan yepHan 630 —800 S8):5’:!!)055 2(}(0)4—5&0 g'o—Sé--g'o
CyrannoK  supbi 400-550 | 7,3-8.1 | 200-300 | 58 «s'g
Yrceh 360—45 0—7.6 0—6.
Iauma nuaesaras .'90\‘)—% ;'3—;3 ?828:301? §9—6§
Thina necuanan 280 —400 6:5—-7'3 200-—";";0 gvg—g.g
CYramor maorseit 320 —450 6.8-7.3 240300 G';-S.G
VICCh [L1GTHAR 300—4.0 7.0-7.5 220270 6'0:6'4
JAHAE CHHAN NOMOBAR 130—160 9,0-5,4 100125 4.6—5.0
ua£ AHE  pecuaHas naor- . .
80— I
'mﬁlcprun N 1o 100 4,3—4.5 7080 4,2—4.4
WOsaTIIL 200 5,7—6.5 ) I 5.83—-5
M«;prm:: cpeaxedt xpe- o s =g A
L TPCIHHODATHA 100— 130 4,6—5,: 7 >
Hssectuak-pagyuieus 30—100 3.7—_—?.8 1‘3:% 33:38

aahi(‘)lua Maxcu,\la.abnort') YIAOTHEHAS 0OPA3YeTCs ANWE npy B3pL-
ol 1;3 AAACTHYHBIX TIUHICTBIX FPYHTAX B HMeeT HeGoabluie pas-
0306:;1;{ ﬁu.nacmquux FAHHEAX BECOBON BAAKUOCTBIO 40—45%, co
e Ot NOPHCTOCTBIO 3—5% MOWHOCTD He npesmMmwacT 4—6 pa-
ye ;)H 34pAda. B UeTBCPTHYHMWX CYRAHNKAX Becosoi BAAKHOCTLIO
7% npu B3pmBax cosiaercs “KOPK2» YIIOTHENHNX NOpPOA
Fpynt B mpeaeaax sroro caos pasonTH
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TPEWKHAMH, NOSTOMY NP ONpeAeJeHHH YCTONUHBOCTH H NPOTHBQ
GUABTPAUHONHOTO YIIOTHEHHS OHH He HTPAIOT CYULeCTBEHHOR oK
30Ha 3HAYHTCABLHOrO YIVIOTHEHHS (YIVIOTHEHHAs 30Ha) pacnpg
CTPaHsCTCA HA paccroskie, pasHoe 35—36 panycam sapiuia mp)
BIpEIBe COCPEAOTONenubIX 3apsaaos # 120—130 paiuycaM npn s3ph
Be UHAHHADHYECKHN 3apAAOB B CYNHX CBA3HBIX TPYHTaX BbICOKO]
HAYAJAbHON NJAOTHOCTH M coorBercTBeHHO 40—45 u 140—150 — §
YeTBEPTHYHBIX CYMMHKAX H CYMecsiX BECOBOM BAaKHOCTBIO 14—185
Onpeneseniie rpaiuubl cpeaned 301b (30HL HEGOALUIOrO YILIOT
HEHHA) DHI3BIBAET HEKOTOPHIC 3ATPYAHEHNHfl, Tax KaK H3MEeHEHHE
TNAOTHOCTH TPYHTOB B 3TOf 30HE BHIXOAMT 33 Npeaeabl TOUHOCTH H3
MepeHHit. -
3uauuTeabnoe yMenbllesie KoadduuscHra GrasTpaliy rpyHToOR
8 paccmatpusaemoit soxe I. WM. IMoxposcknit [47] oGnacnaa n3
HeHHeM B3aUMHOIO pPacmojoMeHus HacTHil nApH  NPOXONKJICH!
B3PLIBHON BOAHBL. DTY 30HY NPHHATO HA3KBATH 30HON KOJAbMATA
MsiMenetine BA2XKHOCTH CBA3HHX FPYHTO
ynaoTHenHoft 3one YnJOTHEHHC npH pacnpocTpaHen
B3PHBHBIX BOJAH, NMPOTeKalollice ¢ 60AbWION CKOPOCTBIO, HEe MOX
BHI3BATH H3MEHEHHA BECOBOM BAAMKHOCTH TPYHTOB, HMCIOUNX HE
kyi0 (uaAbTpaunonnyo cnocobHocte. [lo  pacuersbiM 23 HHBL
YOJAOTHEHKE NPHBOAHT AMIUL K HEKOTOPOMY MOBHMIEHHIO OGHEMHO]
BaaxHocTH (6e3 uaMenenns secoBoi). BMecre ¢ TeM HCCACAOBAHHS
MCTOAOM PAJAHOAKTHBHOIO KapoTa)a MoKa3biBAKT BO3HUKHOBCHHE
BOKPYT 044ra B3pHIBA UHAHHAPHYECKOrO 3apala ABYX 30H: g
30HB NOHWKEHHON BJAKHOCTH, HEMOCPEACTBCHHO MPUMBLIKAIOILE
K CTeHKe MOJOCTH M pacnpocTpaHdiomlefics npH B3pbiBe B 4eT
THYMBIX CYFHNKAX M cynecsax Baaxuocteio 12—I17% Ha pacc
Hue, pastoe 80-—90 paauycam sapana;
30HL TIOBRLUICHHON BAAKHOCTH, BHENIHAS IPamiiia KoTOpoil COB:
fagaer ¢ BHeluHell rpasuucit ynaoTHeHHoi (Oamwiunedi) 30HbL
['pannua Mexay nepBOil H BTOPONl 30HAMH BLIPaXKeHa PC3KC
BHEIIHAA rPaHilUa BTOPOIl 30HH YCTAHADAHBACTCA YCJOBHO, T. B
KPHBAR M3MEHCHHA BAAXIOCTH ACHMNTOTHYECKd NPHOIHKACTCS
ocy aGeunce. TMowmkenne saaxnocTn aocruraer 1,5—2,0%;, Bo3pa
cranie — 1,2—1,5%. §
Creayer OTMETHTDb, YTO H3MEPENNs MPOBONMAM, KAk MpaBiis
yepes 30—40 Muu., a HHOrAa W Uepes HECKONbKO wacos nocd
papmpa. PesyabraTel 3THX H3MepeHHil He cosnaianan ¢ obocHOBaE
HEM TEOPEeTHYCCKH W NPHNATHM B NMPAaKTHKe yTBepiKieHueM O HE
H3MennocTH Becopoit BaamuocerH. Ha ocnose anaausa nannux 6
BHIBHHYTA CHIOTE3a O BOSHHKHOBCHHHM ME/CNHOTO NepeMell
8O/blL 110C1€ MPOXOMKAEHHA B3PHIBHOM BOJMBI H YNJIOTHEHHR (OPO?
310 nepeMelicHHC BhISLIBAET [OBbIWIEHHE HANPAKCHUA, 0DY!
JOBJEHHOE CAKATHEM B MOPax MOPOA 3auleMAeHHbIX rasos. [[BHa
HHE BOABI B CTOPOHY KaMy(JeTHOH MOJOCTH MNPOHCXOAHT B M
uiell cremeid, NOCKOALKY Kos(pduuuent (QUALTPauUHN 37eCh 3HE
TeabHo cHuKed. PHALTPAUHA BOABW B M0AOCTb OTMEvWaerTcs BH

ey
HH
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aapHBIMH HabaoneHuaMy (PaiMOH3OTONHHH Kaporax B pa3buTofl
rpeulHHAMi 30He He 1aeT pe3yabTaTon). OCHOBHAS wacTh BOAH, NO
MICHHIO aBTOPOB, NepeMellaerca NOA JAaB/JCHHEM rasos B rayoOs
WaccHBa, TAE CO31aeTcs 30HZ NOBLINEHHON BAAMNKHOCTH.

JiAs MPOBEPKH BBUIBHEYTON CHIOTE3H HEOAHOKPATHO 3aMepsiu
514JKHOCTH BOKPYr ovara B3pmpa. FsMepenuss npoBoawiau uepes
10—12 MuH. nocde B3puBa c HuTepBaaoM 15—45 muu. Iloayyen-
gule JaHHBE NOATBEPIKAAIOT MPABUALHOCTL FHNOTE3H M XOPOLIO
COrAACYIOTCH C TEOPETHUECKHM PACUETOM.

[IpOUHOCTHHE MNOKa3aTeJdH CBAIHBX TpPYyH-
ToB ynaorueHHo#W 3oHH. Kax ormeuasocs Bumuie, npH
AHHAMHYECKOM YIJOTHCHHH O0pPa3lOB CBASHBIX (IVIMHHCTBIX) TPYH-
TOB NOBLWUIAETCA ClUenJeHre H B 60JbUICH CTENEHH H3IMEHAETCH yroa
pHyTpeHHero TpeHns. B MaccHBe H3MEHCHHA NPOYHOCTHRIX NOKasa-
tenedl HOCAT Gojee CJAOKHBI Xapakrep B CBA3H C M3MEHEHHeM
aaaxHOCTH. B CBA3HBIX TPYHTaX ¢ NepBOHAYAAbHOMN BJAAKHOCTBHIO He
sike 10—119% BOKpyr ouara B3pmiBa NO NPOHIIOCTHHIM MNOKa3aTe-
aM, TAK JKe K&K H M0 BJAAXKHOCTH, BLIACAAIOTCA ABE 3OHBL:

30Ha NOBHINEHHHMX (MO CPABHEHHIO C MEPBOHAYAJBHLIMH) 3Ha-
qeuuil CUenJEHHs, YI/1a BHYTPEHHErO TPCHHSA; NDHMHKAET K rpaHu-
e NOJ0CTH, BHEWNHE ee IPaliisl NPOXOAAT HA PAaCCTOAHHH, pPaB-
#oM 15—30 paauycam sapsiaa;

30Ha NOWMIKEHNBIX 3HAYCHMN CUEONEHHA H yrna BHYTpPeHHero
TPCHHS, BHEIUIHHE TPaHilbl €e NPHUMEPHO COBNANAKT C BHEUIHEH
rPaHHNCH YIIOTHEHHOM 30HBI.

B 4eTBepTHYHBIX CYIVIHHKAX, KaK MOKA3blBAIOT KCHEPHMEHTANb-
Hule aaHpble, cuenjcHHe B Hauboabluedl cTeneny nosmmaercs (B
1,2 pasa) u cHumaerca (Ha 26%) npu nepsonauaabHOll BecoBoil
saaxnoctH okoao 12%; B HaumeHbwei creneHH (COOTBETCTBEHHO
na 70 u 18%) npu saaxuoctn 18—19%.

M3amenenue yria BHYTPEHHErO TPEHHS MeHee 3HAYHTCALHO: B
CYTAHHKaX OH yBeaHunBaercs B cpeaseM Ha 50—60%, ymenbmaer-
cA — na 15—20%.

Ha puc, 37 NoKasaHo H3MeHEHHE NPOYHOCTHBIX llOXasarened
rPYHTOBOrO Maccupa BOAH3N B3puIBHONH BmieMkH. Henocpeacrsenno
K HUAKHell 4acTH BbleMKM NPHMBIKAET 30Ha, IA¢ YIJIOTHCHHE TPYH-
TOB CONPOBOXAAETCA NOBHIUEHHEM cuemtends. Makxcumym pocra
BETHYMHD cUemJIeHHd — B 2—2,5 pasa — J0CTHIACTCS HENOCPeaAcT-
BEHNO Y OTKOCA BbleMKH. Y BHCIUHEH rPaHHILB 30HBI ClECNACHHE paB-
HO mepponauansHoMy. [louTH AHAJOrHYHO, HO MeHee 3HAYHTEJABHO
N0 BeaAMUHHE, H3MEHFAETCH B 3TOH 30HE Yro BHYTPEHHEro TpeHHs
(puc. 38).

PaccmarpusaeMas 30Ha pacnmpocTPaHACTCA MO TOPH3OHTAAR Ha
Paccrosune, cocraBagwoumee 35—40 paauycos ropH3OHTaNBHOTO
UHIKHIDHYECKOrO 3apsijia B NOPOAAX BECOBOM  BJAAXKHOCTBIO 10
12—-14% u 40—45 paanycos B Goiee Baamupix nopoaax. Haace
Cleayer 3oHa, rie, HECMOTPR Ha YMJIOTHEHHE NOPOA, CUEILIeHHe H
YrOl BHYTPEHHEro TPEHHA HECKOABLKO CHHMeHbl. MHHHMaAbHBE 3Ha-
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Pue. 37. Hamenenne npounocrasix noxa-
3atencit  rpyMToOBOrO  Maccrea  BGAHzM

B3PLBHON BHEMKH: Puc. 38. [padnr ornocHteaniux H3-
! - 30A, TA€ OPOMCXOAMT ynposncuwe omwo-  MEUCHHA cueniesns (kpusas 1) u yi

ey o bl i oeRe T a3 wayrpennero Tpemir - (xpunen 3)
TEABUON YONOTHONHN; § — 30HA pag)'npmneun € YBEAHUCHHCM pacCTORkus OT I

M PASYRAOTHOMMM [DYHTON Uhl BIPLBHON BueMxH

deins cuentenyn cocrasasior or 06—0,7, a yroa Buyrpennero
Tpenra — 10 0,7—0,8 nepeonauaabrux BeAMuHH (B UCHTPE 30HK),
Buewnss rpannua 5ol 3016 NPOXOAHT OT ocH 3apala Ha paccrof-
iy 120—130 paxuycos sapsaa s cyxux nopoaax u 150—160 pa
AHYCOB BO BAAXKHHX nMopoaax. Ha Goabuwiux paccrostuax or Buem
KH 3aMETHMX H3MeHeHHN NPOYHOCTHHIX noxKasateaelt He orMeda-
noch (30ma 3). ;

K Bepxsuclt 4acTi BumeMKH npuMBKaer 3o0Ma, rae IPOHCXOAH
PasynaoTHCHHE NOPOR H NPOYNOCTHHIC MOKA3ATEAH CHUMKCHEL '

Ha puc. 37 uokaszana sepontnas noBepxnoctb ckoabxeHus np
Pa3suTHR onoasweil B Goprax puemxd. OCHOBHAg YacTh 3TON O
BEPXHOCTH NPOXOAHT B 301C, Ile cuENAEHHE MOBHWEHO, & YroJ
BHYTPEHHEro Tpenus AHOO NOBBLIMICH, JHOO HEIHAUNTCABHO CHIKCH,
DTO 10KA3WBACT, 9TO OTKOCH B3PHBHBX BMEMOK 60.ice VCTONUKB
HEM OTKOCH! BRICMOK, BLIPLITRIX MEXaHHUYECKHMH CTOcoBaMu,

Kak nokasmsaior #aGaIoACHHA 33 COCTOAHMEM B3PBIBHLIX BHE=
MOK, B CBA3HMX 0OPOAAX BECOBOH BAAKHOCTLIO 20 25—26% orMe
4alTeA HHOrAa AHWDL He3HAYHTEAbHBle OCWNAHHA BepxHEld wac
OTKOCA, T. €. HapYWeHHs YCAOBHH YCTOMUHBOCTH BO3NHKAIOT JMIUL.
B Npeaenax 30HH PA3ynAOTHENHs M PaspyuiCHuA NGPOA. :

ehboOpMEpOBANHEC H YNJAOTHEHHE JecCcoB b
HECBAR3HBIX FpYHTOB. 3aKOHOMCPHOCTH PACIPOCTPAHENHA H
3aTYXaHHS B3PLIBHBIX BOAH B CYXHX J€CCAX H MECKAX KAYeCTBeHHO
HC OTAHUAIOTCA OT 3aKOHOMEPHOCTCHl PACHPOCTPANCHHA H 3aTVXaHHS
HX 8 CBA3HLIX (MIBHHCTLIX) noporaxX. Ho scaeicTnie Gogee HHTEH-
CHBHON AHCCHNAUMH CKOPOCTH PACHPOCTPAHCHHS BOAHM MCHbLIE,
AMIYALCH §O0/Ce HHTEHCHBHO €PA3MasniBaiOTCA» H BOAHL Ha MEHb
WM paccToaniy OT ouara sapsna NepPexoiaT B ynpyrue, -

Bojee cyllecTBeHHO OTAHYAIOTCA PE3yAbTaTH JelicTBHS N2CTH:
MCCKONH B3PLIBHOH BOAHB CRaTtus. B cyXxux (secosoii BAAKHOCTBIO
—7%) aeccax ¢ mopucrocteio 0,53 HaGmonanocs noaoe pas-

06

yuwienHe CTPYKTYPHBIX CBASeA ¢ NpeBpaulenues aecca B HECBA3-
Ayl Maccy — naoTHoCcThIO Ha 12—15% Buimle, uem mepsonavann-
pas. BHCIIHAS rPanuua 30HH MOJAHOrO PA3PYIUEHHA NPOXOANAA HA
paccrosnny 8—9 pazuycos or sapaia. ajaee, Ha paccTosini,
apHoM 12—14 paanycam sapsna, 0TMENanoch yacTH4HOe paapy-
jueHHe CBA3CH M ynJoTHe:ne MaccuBa Ha 5—109; (creayer orme-
THT®, UTO JaHHbIE NOAYYeHH N0 HeGOALWOMY uHCay 3aMepos). OT-
MeHAETCSl TAKXKE YIIOTHEHHEe MecKa BOKPYr ouara B3pmina, Beanun-
Ha YNAOTHEHHS H IPANHUBL €¢ PACHPOCTPAHEHHSA CYIMECTBCHHO 3aBH-
¢AT OT [ICPBOHAYAJLHOM MAOTHOCTH M KOIPgHUHeHTa ynaoTHen-
HOCTH TIecKa.

[To aaumeim T'. B. Poikosa [40], npeaeabnas oGwvemuas aedop-
Mallis MeCKoB ¢ OOBCMHHM Becom ckeaera V = 1,50—1,52 r/em?
BeCOBO BAAXKHOCTHIO 15—17% cocranuaa okoao 0,012, npu saax-
nocri 10—12% — 0,018, Ipu o6vemuom sece 1,35—1,40 # paax-
noctH 15—17% o6vemuas aedopmauns jocrirana 0,06, ITpn
83pniBe B BOXOHACHLUEHHBX NeCKaX, 8 TAKKe NPH APYrHX AMHAMI-
4ecKHX HArpyMeHHaAx 3THX neckos (BHOPAUHA, YAADPH, BOIMONKHO,
THKCOTPONIOR Pa3ikiAKCHHE), OHA NPOABJAACTCS B BHAE BHE3ANHOMN
noTepH  NPOMHOCTH H YCTOHYHBOCTH M NpHOGPETENHst CRONCTS
HHEAKOCTH; BOHHKALT PA3KIIKCHHE B HOYNAOTHCHHBIX rpyHTax [12].

TuxcoTponioe pasxuimKenne HaMWTLIX NORBOANBIM CHOCOGOM
MeckoB MOA jciicTsuem B3pmsa uayuanoch I'. M. Jlaxoswm [33].
[eckn ¢ ob6bempbM Becom ckeaera Vex = 1,52—1,53 rfem? passn-
KAOTCA JHUIL NPH MANOM COACDAKANHK 3aULEMIEHHOrO BO3AYXa,
[Ipn oB6wvemuom Bece ckedera Ve, =1,50 rfem® paskmkesne nabaio-
1310ch KaK NPH MaJA0M, TaK B npH GOALWIOM COACPKARMM BOZIYXA,
a 1ipH Ve, = 1,60 r/cm? ne sapuxcuposano, Pazxiuxenye sosnukaer
p# AeHCTBHH KAK CHABHBIX, TAK H CPABHUTEABHO CAAOLIX BPLIBHBIX
HMITYIbCOB.

Painyc 30Mm pasiKiKenns M BpeMs HaXOKICHHA B PasikKu-
®ewnom cocroanun no I. M. JIsxosy onpenensierca dopmyaamu:
r=ayc; t=>byc,

Te: ¢ — Macca COCPelOTOUeHRS 3apAsa;
a — kosppHUHEHT ¢ pasMepHOCTLIO  M/Kr'3, waMenmOmHicH
OT 2 10 8 npH BOIPACTAHUM OTHOCHTEABLHON TrAyGHHE 3a-
Joxenns sapsaa or 0 no 3;
b — kospuunent ¢ pasmepnocrnio ofkr'S, usMensomuiica or
0 10 3.

Tonkosepuucroie NABIBYHIBE NECKH, N0 ZAHHLIM SKCNEpHMEeHTOB

Knesckoro oraenenns MITM AH YCCP, po BCKPBILILIX NOpOAax

OnenbHARCKOro » OAbUIAHNIKOrO Kapbepos JKutomupcekon  06-
JaCTi focAe THKCOTPOIHHOTO Pa3KHKCHHA IPEHHPYIOTCS. IMosTop-
H0e p3pmBanHe B NeCcKaX, NOABCPruIMXCS THRCOTPONHOMY Pasii-
HEHHIO, MPHBOAUT K NMOBKWILENNIO NPOMHOCTH H YCTORUHBOCTH Mac-
CHBa B OTKOCAX B3PLIBHLX BOPOHOK.
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Hamenenne (puasTpaumonnsix ceoficrs TPYHTOBOTO MAacCHBA
BOKPYr o4ara B3puisa

Kax ykasmsaiaoch seillte, rpyHT npn AHHAMHYECKOM Harpyxenny
YOAOTHACTCS B OCHOBHOM 33 CHET CXKATHA BO3AYXa, TO €CTh yMe th-
WeHHs CBOOOAHOH NOpHCTOCTH (B peayaniaTe Nepeynakoskd u
THI CKEJeTa ¢ B3aUMHBIM HX cMelueruem). [Ipy sTom ymenbinaio
PA3MCPHL 1Op # HX KOJHYECTBO BCAEACTBHE OOBLeAHNCHHS aacopl
OHHLIX N/IEHOK, OKPY¥KAIOUMX MHHEpaJbHbie YacTHus, JT0 NpH
AHT K YBEJAHYCHHIO BAIKOrO CONPOTHBJACHHA H YMEHLWEHHKO NJAONY
AH QHABTPAILHH, 3 3NAUNT, H K CHHMKCHHIO CKOPOCTH ABHIKEHHS BOAM
uepes yioTHeHHbI| TPYHT. :

Crporoe pewenie 3a1aun 0 ABHKEHMH JKMAKAX H rasoobp
HLIX Cpex uepes NopoBoe MPOCTPAHCTBO MNEPEMEHHON RAOTHO
NIPAKTHYECKH NEBO3MOKHO. B TO e BpeMa HHXKeHCPHYIO NPaKTHK
WHTEPECYIOT BOMPOCH, CBA3AHHBIE € BO3MONKHOCTBLIO MpPeABapHTE,
HOro pacyera GHALTPANHOHHBIX NOTEPb NOJME3HOrO MPOAYKTd H3
ODYI/KCHHA, MOJYNCHHOrO B3pBBHLIM cnocoGoym. C 310i weasio a
O/IHKEHHO OnpeieaeHsl H3MEeHeHHA NPOHHLAEMOCTH TPYHTOROrO M
CHBA, YITOTHEHHOrO NP IHHAMHYECKOM HAFPYKeNHH. 3

Ipyar npeacrasaser coboii CAOKHYIO ICTEPOrCHHYIO MO/HAHC
HEPCHYIO CHCTEMY, COCTOSIIYIO H3 3CPCH MHHEPAJALHOrC CKede
BOAB! # BO3ayXd. POPMBLI MHHEPATBHMX HACTHI FPYHTOBOrO CKeJae
BecbMa pasHoOGpasks. B necyaHwx u cynecuanmx rpynrax npe
M312I0T OKaTalHBle JacTHUB WAPOBHAHON HAN GAN3KON K Hel (i)
Me. B ramssacrhix rpyntax npeobaazaoman popma MuHepaabH
JACTHU ONPEAeAACTCH OCHOBHHLIM NMOPOACOGPAIYIOWUM MHHEPAIO
Yucers MHoroo6pasue (opM npaxTiyecku HEBO3IMOKHO, MO3ITO!
B NALWNX pacueTay GyaeM M0Aarath, YTO MUHePAAbibic 3epH2 M
10T WapoBHAHYio hopmy. :

P YCTaHOBHBIIEMCS ABHXKCHHH JKHAKON HAH rasooGpasHol
CPEabl e€pe3 MopoBOe NPOCTPAHCTBO TPYNTa CHAA BAIKOTO CONp
THBACHHA nepeMcwenio cpeint 10 nopaMm Foe ypaBrOBeminBaer
BHEWHee nasaenne P u nec nepememtaoniciica cpeiid Fuee, TO € Th

F.usx. oo Fuc zk £;

Has xonkperwocTy pacyera moaaraeM, uro B ynaoTHeH HOM
FPYRTC IEPeMEINALTCA BOAA, XOTH aHAJOTHYHBIC PAaCCyKACHHA cIpas
BEATHBLL H A8 APYrHX XHAKOCTCH H razos.

Paccmartpipas uabTpaunonuniii pacxoa poast yepes exsuHILy
I10MWALR NOBEPXHOCTH MOAYYEHHOTO BIPHLIROM COOPYZHCHMUSA, YCT2aHOS
BHM 3HAUEHHS CAaracMuiX B NPHBCICHION dopMy.e, -

Beanynna pucwinero 1apaenns onpeacasercs Hanoposm H, yposs
HEeM BOAB B M0J0CTH h # NOPHCTOCTHIO rpynTa m: i

P=y;, (H+ h)m,
Fa¢ Yp ~— MAOTHOCTL CBOGOAHOMN (nepemematomeiics) Boxu,
Ipynrtosaa Baara mMoer OHITL NPeiCTABJACHZ B BHie ABYX 4
CTCH: CBA3AHHOH BOAM (B OCHOBHOM B BHIe aACOpOUHOHRbIX N
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yox) # csoboaxoir. [lpn puasTpamun ob6wem csoGoHON eon?[ B
rpVHTE YBEJHUHBAETCA 34 CyeT 3anoawenis coboauwix nop. Ilo-
groMy OOWMA O0BEM BOLB, nepeMemaiomeica B NOPOBOM NpocT-
alcTBE TPYHTA, OKaspiBaeTca paBHbIM o0wemy odbeMmy nmop, yMeHb-
meHHOMY Ha o0beM caasansoll soaw. Orciona

Fm. =Tgm— TIE;— [(d =4 3)' e dx]’

rae ' — NMJIOTHOCTH BOABI B aacOPOUHONHON NJCHKE MHHEPabHOIN
HZCTHILE]
a; — colepikanue TBepaon dazm B rpyHTe;
8 — ToMHAA 3ACOPOUHONNON NACHKH,
d — pperTHBHBIT AHAMETP MHHEDAALHOR HACTHULL

sl
BBOAR B YPaBHCHHE BLIDaKeHHe A== 8 yauTHBag, 41O 8<d,

33 = 0, noayqum:
F g, = T = iy, ay (1 + 4.

CHaa BA3KOrO CONPOTHB/EHHA ABHIKEHHA MOPOBOH BOXE!, COMVIACHO
E. /1. Kamnmanosy [27],
Faax, = B?‘L
rae B — nocronHHas, uMelomas pasMCpPHOCTL H ABASIOWANCA Xa-
PAKTEePHCTHKCI rCOMETPHH NOp;
@t — BSI3KOCTh BOIbI;
q — obbeMHBIl PACXOL BOLE! HEPE3 eXAHHUY NJIOULa L.

C yuerom npHBeleHHBIX BHIUIE BbLIPAKEHHI MOAYUHM fOChKe He-
KOTOpLIX npeobpaszonanuil ypassenue QuAbBTPAUHONNOIO pacxoaa
2001 Hepe3 eAHHHIY NJ0IanH uened)opuuposaguoro rpVHTa:
g™ (H+h+1) 311.3, (1+2)

q -
uB uB
YJIOTHeHHe rPYHTA, NPOHCXOAALLEe B OCHOBHOM 33 CHET YMCHb-
weHHst CBOGOAHON NOPHCTOCTH, CONPOBOJKAAETCA H3IMEHEHHeM ¢ro
buanko-mexaHHUeCKHX noxkasateaed. [TopHCTOCTE  YMIOTHEHHOrO
TPYHTa NMPH 5TOM

m, =m— 8,
a conepaaxHe TBepaoh haswl yBeanynsaerca 10
8' >
g
[ockoasky nocrosunaa B nponopunonanbha yaeavsofi nosepx-
HOCTH rpyHTOBBIX NOP I, H3MEHAIOWENCA NPH YNAOTHeHHH nO 3a-
KORY
T
1—0
TO 428 YNAOTHCHHOTO rPYyHTa HMeeM:
B

By 1—6

B, =
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C yueToM BHIIEH3I0KEHHOrO ypaBHeiHe GrABTPAUHONHOrO pa
XOAd BOAW 1131 ACPOPMUPOBAHNOIO TPYHTA MPHHUMAET BHL:

M—B)(H+h+1)(1—6) Sy a(l =i
Qs = T

1B pB
PUIBTPAUHORNMI pacxoz 4epe3 aedopMEpPOBAHHBIT rPYHT
MEeHHJCH B & pas:

= 7Bm(H+h+l)—3).‘,v,a,(l+i.)
R M=) (H+h+ DA=8) =3 3 T+n

H3 storo ypasuenus CAEIYCT, UTO CHIKEHNC MPORHUAEMOCTH
TPYHTE, 1eOPMHPOBZHHOrO MOA AEHCTBHEM AHHAMITYECKIX Harpy
KeHHA, 33aBHCHT OT HAvAALHOI MOPHCTOCTH FPYHTOBOTO MaccHBa
CTENCHH ero HeoOpaTHMOro AedopMuposanis, a Takke or rpany
AIOMETPHYECKOr0 COCTaBA rPYATOB W CYMMapHOTO 1aBJCHHA B KRR
KOCTH HaH rase. Ypeauuenne csoGoAHON IIOPHCTOCTH rpyHTa np)
NOCTORHHOR BAANKHOCTH CHOCOGCTBYeT BO3PACTaHHIO CTENEHH erg
YILIOTHEHHSA NpH B3PhIBE, & CACIOBATENLHO, H Gojee 3HAYHTCABHOMY
CHHAKEHNIO (PHABTPANNOHHON cnocoGHOCTH MaccHBa. C NOBHILEH
AMCHEPCHOCTH MHHEPAJIBHOrO MaTcpuaja GHABTPAUNA TakKe CHY
HaeTcd.

Anaansnpys npuselennoe BEIpAaZeRHe, MOKHO CAeTATH  HE
CKOIbKO BBIBONOB, HMEIOWHX GONBIIOE MPAKTHUECKOE 3HAMEHHE. b

Ecan nepopuuposasnne rpynra nocur obpatimuil Xapakrep (nar
APUMED, B MOJNHOCTLIO BOAGHACHIUIRHHEX FPYHTAX), TO Puant
UHONHLIE CEOACTBA OKPYKAIOUIEr0 MACCHRA MONTH He M3MEHRIOT
Jeiicteureanno, npy O=0 q=Qqx. D10 uMeer GOIBLIOE 3HAYEHHE _
MSTHOPATHBHOM CTPONTEALCTBE, HOO A0KA3HBAET BOIMOKHNOCTH 1)
(beKTHBHOrO NpHMeHeNNs BAPWBHOrO cnoCcoGa COOPYKCHHS OTKpHE:
THIX APCH 274 OCYlWCHNA 3300104€HNBIX TEPPHTOPHII, )

Ilpu crpouteancTse uppuranmonnsx kananon B HCBOJOHACH!
MCHHBMX TPYHTAX HYHIO NPUMENATH KONCTPYKUHH 3apaies, 00
ICYHBRIOWHAE MAKCHMANLHOC YIOTHEHHE MaccHpa (Hanpuyep, 33
PRILL € BO3AYWHEMI o6oaoukamn [41]), a Takxke menoabsonsa
BIPLIBUATLE DEWECTBA C NMOHINKEHNOH CKOPOCTBIO NETOHAWMH, Feé
HEPHPYIOILIE B MacCCHBE B3PMBHLIE BOJHH, BPEMENHbIC napaser,
KOTOPHYX CNOCOOCTBYIOT PA3BHTHIO OOBEMIILIX aedopmaunit (yo
HenHio) B rpynve. OQHOBPEMCHHO MOXKHO HCMOJb30BATH nan
ACHNOC H3MCHEHNe WayaablOf BJAAXKHOCTH IDPYITOBOrO Ma
sa [15]. ,

Bapun Ha smOpoc B CRUMAEMBIX TPYHTaX conpopolKaaercs B
Gpocom rpysTa 1 o6pasosaines BOPOHKH. [lponece sror cnoxu
NOCKOABKY PacuIHpeHHe NOAOCTH, BHABANHOC 1aBJCHReM NpOaYyK
ACTOHAUNH, W Paz’er rpynTa ¢ ORHOBPEMEHHHM OGPa30DAHHE
BOPOHKH NPOHCXOAAT ¢ HEGOJBIIHM CABHIOM BO BpeMeHH, KOTOpBIK
3aBHCHT OT MacCel ¥ rAyGHNLL 33J10MKCHHS 3apsia. ITH napamerp
ONPCACIAIOT TaKiKe 13aIbHOCTL PA3NeTa FPYHTA U KOAHYCCTBO rP
Ta, ynaswero o0pPaTHO B NOAYYCHHYIO BHCMKY. Taxum 00pa3oM
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oObeM BHARMON BOPOHKH HE COOTBCTCTBYCT obbemy BHOPOIIEHIIOrO
rpyHTa H TeM Goaee ofbeMy Pas3pyUICHHOA mOPOALL.

O6mas xapTuHa gedopMauiui BuOPACHBACMOr0 HI BHEMKH
rpyuTa Taxosa. BepxXmue caom pasaeraorcs s CTOPOHB 1 0Ce-
paiT 33 OpoBkoii. OcHOBias e Macca NOAHMMACTCs Ha 3HAYM-
TeAbHYI0 BHICOTY W qacThyHo B cropouw. [Mpu obpaTthom nazennn
4acTh IPYHTa NONAjacT 8 HleMKY, a 9acTh 3a ee npeaeaw. I'pynr,
ynasiliil B BHIEMRY, JOKHTCA HA OTKOCAX BOPOHKH BuGpoca, obpa-
308aBLICHCA B MOMENT B3phiBa. JTOT IPYHT mpeacTaBasier coboil
Maccy ¢ COBepIUeHHO NAapYUICHHOH CTPYKTYPOH # C AOBOJBHO BBHICO-
KOIt IIIOTHOCTBIO, IPHOGPETeHHOMN NOCAe nBafennd ¢ GOabIUell BHICOTEL,

[To aamneim K. C, ®eaoposa [47], rpysT naoTHOCTbIO 10 B3pui-
sa 1,77 rfem® B HaBade nocde mMaicHHA HMEET MAOTHOCTH 1,58 rfead,
TOri28 KaKk MAOTHOCTHL ITOTO JKe IPYHTA B HACHWNHOM COCTOSHHH CO-
crasasiet 1,16 rfemd.

PesyasTats Hecae10Banni BOPOHKH BbIOPOCa NOKA3WBAIOT, YTO
Hapaly ¢ 30H0ff BmOpOca B rpyHre obpasycrcs 30Ha paspyenui
HAH TPeWHHO00PA30BAHKS, NPHAETAIOWAN HCHOCPEACTBOHHO K rpa-
HHUAM NOAOCTH, ¥ 30HA YMJIOTHEHHS, XaPAKTEPH3YIOWAACH MOBbLI-
WeHHOH NJOTHOCTBIO rpyHTa. PasMepm STHX 30H 3aBHCAT OT napa-
MeTPOB i IMYOHHB 3aN0XKEHHS 3aPAAA, @ TAKKe OT CBOJICTR rpyura
B eCTECTBRHHOM 3aJeranuH.

BosuukHOBeNHe YNJAOTHEeHHON 30HM apH B3phise, obaajpalomei
aNTHQHALTPAUHOHHLIMK  CBOMCTBAMH,  06YCA08HAO npHMenenye
JHEPIHN B3PLIBHOrO MeTOA2 B THAPOTEXHHYECKOM CTPOHTEAbCTBe,
OaHako 245 UIMPOKOro pacnpocTpaHeHHs 3TOro Meroxa HeoGX0aH-
MO HaKOMJIGHHC ONBTHHX NaHHWX 06 H3MEHEHHAX Cpead 103 BAHS-
HHeM B3PLIBY.

PaccMOTPHM  pesyabTathl B3PHBA B NBLICBATO-MECHAHHCTHX
FTHHAX ¢ MaNOMOUIHBIMH NAACTAMH H NPOCAOHKAMHA MeAKO3EPHH-
CTRIX NacsaTelX necuannkoB. Kopenuwe nopoam Guniiu NOKPHITH
dATIOBHANLHBIMH OTAOKENHAMI MOIHOCTLIO 6—7 M. Mceaerosanns
MPOBOAHAMCH € LEALIO ONPEeJCHHA XapaxTepz aedopMauny s
CPepe paspyureHus # COTPACEHHS TPYHTA METO10M 0TH0pa MOMNO-
JHTOB 0 M nocae eapuiBa. [Noa cdepoit paspymenna znecs noapa-
symesaercst o6beM rpysrTa, ynasmero o6patHo B BOPOHKY Buibpoca,
Hiwxnaa rpanuua sroit somm npoxoanaa ua 8,6 M HuKe npoexTHOM
OTMerku kavaaa. [loa chepoil paspywenus naxoamamuch IPYHTH,
Hapylennsle B3pLIBOM; B BEpPXHel TOAILE 3THX TPYHTOB Habai0xa-
AHCh TpeluHyl rayGnHolt 10 | M B packpeitee fa 10—15 cm.

Heeaeonanns aemawux suxe nopoa GBAN npopeienn nocpea-
CTBOM HarseTaHus BOAM 10 M NOCAE B3PWBA B CHCUHAABIO npody-
Peuitbie ckpaxuubl. Takum cnocoBom Ohao OTMEYeHO H3MEeHCHHe
CTPDYKTYphl rpyHTa, npuseace K Pe3KOMY  H3IMCHEHMIO (HALT-
Paliitonnmx ceOACTB B paauyce Goace 45 m no rOPH3OHTAAH
" 24 m no Beprikaam, 3apaa aMmoHuTa Maccoil 55 r B3pbIBaaCH
8 rpynrte naorHoctsio 1,68 r/ewm® na ray6nie 1,6 M. Mamepennnamu
YCTanoBaeHo, 4T0 B CAORX, ACKAaWNX Ha raybuue 2,0—2,7 M noa
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UEeHTPOM 3apAjaad, NMAOTHOCTH TPYHTAa yseauumnacs na 7—8%, af
BIAKHOCTD YMenbinuaack na 3—7%- Heboaswoe ynaorHente orMes
UeHO B HENOCPeACTBEHHON OGAM30CTH OT B3OPBRHHOrO 3apsjga.

gopmaunii rpynta 30HH: 30Ha O6GPAaTHOro Najienns TPYHTAa; 30HA.
HAPYWCHHOrO CJOXKenns H 3omna ynjorsenns. Haywasoch usmen
HHe rpaHYJOMETPHUECKOrO COCTaBa B STHX 30HAX. AHAAH3 NaHHHX
3aMepOB CBHJAETENBCTBYCT O 3HAWHTENLHOH PAa3HOCTH MeXaHHUCCKO-
ro COCTaBa B 30HE HAPYWEHHEro cAoMeHHs (NojA UeHTpOM 3apaia)
u 3a ec npeieaamu, Cozepxaune ppaxunn 6 < 0,005 MM B nepsom
caysae cocrasasao 32,5%, so mropoM — 21,1%. Cymmapuoe
AepiaHHe TIMHHCTBIX yacTHu HA ray6uHe 2 M NOA UCHTPOM 3apsia
10 B3puisa cocrasasao 37,9%, a nocne s3pusa 48,6%: na paccrogs
uun 2,5 M — coorpercTBenyso 22,5 u 33,2%. ]
OaHOBpeMEHHO ¢ H3Y4CHHEM OCHOBHBIX X@pAKTCPHCTHK rPYHTA
BEJHCH HCC/AC0BAHNA ero (DHIBTPAHOHHLIX CBOMCTB. 3aMepHl 1
KazalM, 4TO MNOCAE KaKJA0ro AOMHBA BOAW B BHIEMKY HAYa/bH
CKOPOCTh BINTHIBAHUS BOAB B FPYHT HENpPEepHBHO YMCHbINAAACK:
[Toc/ie 4eTBEPTOrO HANOJHCHHS YCTAHOBHBUIAACA K KOHLY 43-T0O IHA
ckopocts (QuAbTpaumR He npesmana 0,009 m/cyr. Yepes ro
GUABTPARHONNAA CNOCOOHOCTE YMeHblHAacCh 10 0,007—0,005 m/cyr
B TO e BpeMs B BHKONAHHON MEXaHHUECKHM NyTeM BhEMKE (HIbT:
pauroHHAas CHOCOGHOCTb TEX Xe rpyHTOB Ouaa coorsBercTBento B 10
u 15—20 pas Goasuwe. 3
JIAUTeAbHLIMH HAaOMOACHHAMH YCTAHOBJIEHO, 4TO JOKA BhICMC
H BOZOEMOB, MOJYUEHHHX B pe3yJbTate B3pLBOB Ha BhIOpoC, He
pAOT anTHOHALTPAUHOHHHX CBOHCTB B TeYEHHe MHOIHMX Jert. .
OObAcHeHHe PE3KOro CHHKEHAA GHABTPAUHOHHON cHOCOGHOC!
rpylTa BOAH3H BMCMKH jfauo B paGore JI. B. Adanacbena [4],
CBSIEHHON H3YYCHMIO MPHMEHHMOCTH B3PHIBHBIX METONOB B MEJIH(
paumK, B YaCTHOCTH VIS MPOXOAKH B3PHIBOM JPEHAKHHX TPaHUe
AsTophl HCcaea0BaAH (PHABTPAUHOHKYIO CHOCOGHOCTL APEH NOCPE
CTBOM HArHCTAHHf H COOTBETCTBYIOLLETO NOAHATHA YPOBHSA P
BEIX BOA 32 NpEAeJaMH APeHH!, -
OnuT NPOKAAAKH APCH B3PHBHLIM cnoco60M B NBJIEBaTHX CF
FABHKAX CBHAETeNLCTBYET 00 yMCHbMICHHH Kos(dHunenta (uasy
panuu B 9—11 pas npu yBeaHueHMH IJOTHOCTH rpyHTa Ha 7—I12%
Takoe yseawuenye NAOTHOCTH BPEA AH OGbACHACT NoANOCTHIO 9
l1-KpaTHOe CHUZKeHHe HRALTPAUHONNON cnocodHocTH rpyuTa. L
BIAHMOMY, HEMAJOBAKHYIO PO/b B STOM HIPACT H3MECHCHHE CTPY
pH TPYHT@ MOA AeficTBAEM B3puiBHON Boankl. [To Mepe nmepemeler
rPyHT2 OT UEHTPA B3PHIRA UACTHUH BHYTPEHHHX C/IOEB, ABHrasfch
OTHOCHTENLHO GOALWHMH CKOPOCTAMH, BKJAHHHBAIOTCA BO BHEUIH
CJIOH, TO €cTh NPOMCXOAAT JOMKZ CKEJeTa rpyHTa B olbeMe BC
cd:clglu YNAOTHEHHS.
PH B3PHBAHHH B JErKHX H TAXEJIMX aJM0BHAABHLIX Cyra
kax cepun sapsjor Maccoft 100—150 kr aas oGpasoBaHus !
HaAHBIX KaHAJOB rayGuuol 3—4 M ¢ orxocamu or 1:1,3 a0 12

|
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vCTAHOBACHO, UTO QHUALTPAUHOHHAR CNOCOGHOCTL FPYHTOB NOA BAKA-
wiCcM B3PHIBA CHHJKAETCH B 3aBHCHMOCTH OT COCTaBa rPyHTa H pac-
cTosHUA OT 3apAna. B AerkuX cyraMBXax H CYrJAMHO-CYNEcAX Kosd-

puHenT GuAbTPaUMN B TOAME OTKOCOB ApeR Ha raybune 0x0a0
3 M yMeHbwaerea B 5—6 pas. D70 CHHKEHHE COOTBETCTBYeT pac:
crosHio OT och apenst B 10 M. [To Mepe yaaiaenus oT ocH ApeH:
gosdduunent GUALTPAUHM HIMENACTCA B MeHbluefl CTEHCHH: Ha
paccToatny 25 M OH CHHxaercs Jauwb Ha 15—20%, a 8 50 ™ or
ocll APeHB OCTaeTCH HEH3MEeHHLIM,

B rAMHHMCTRX H TAKEAOMHIHCTHIX FPYHTax (GHAbLTPauNOHHES
cnocoGHOCTh CHHXKaeTes ewle pesve. B oTxocax Apenu na rayGude
3y ko3pduUHEHT uALTPAUNH H3IMEHseTcs B CcpeaHeM oOr
15,3 M/CYT. B €CTECTBEHHOM COCTOAHHM 10 | M/CyT. mocse B3phiBa.
[lo mepe yAadeHHs OT O4ara B3puisa BAHANHe ero ocnabesaer, HO
Mesnee UHTSHCKT ™2, %€M B JAerkux rpyntax. B 35 M or uentpa B3pu-
pa K03(duuE2AT buabTpauny ymenswaercs #a 25%. Ha paccros-
niun 90—100 M prusiHye B3PLIBA NPeXpaulaercs.

IIpu B3pHSe B TeX e YCJIOBHAX OAHHOMHOro 3apsAaa Kospdu-
uHeHT (puAbTpaurK cHmxaerca B 10—11 pas.

Taknm o6pasoM, MOJYHCHHLIC JaHHHE NPEACTABAAIT GOABINOH
gnTepec AAA THAPOTEXHHMECKOro CTpoWTeancrsa. B peayabrare
cnmKenna GUALTPALHOHKON cnocOOHOCTH TPYRTOB OGecneyusaercs
NPOAC/KHTRABNAA H HajgexHas paboTa KaHaA0B H BOOCMOB Oes
33MeTHBIX NOTEPb BOAHW Ha (HAbTPaUHIO. B ycnosuax SKCmayara-
LY OPOCHTEJbHLIX KaHaj0B NpH OTCYTCTBUH GHALTPAUNH He TOAb-
Ko obCcleuHBaeTesl SKOHOMHUA BOIALL, HO M NMPelOTBPAUIACTCH PE3KHI
NoABEM YPOBHA FPYHTOBHIX BOA BOJH3H KaHA/Aa, YTO OYEHb BAXKHO
B pafionax, rie NOYBH CKJAOHHB K 3aCOACHHIO,

Bullle ykaswunanoch, 4ro HanOonee BepPOATHHIM B MEXanmaMe
HaMenenns GNILTPAUHOHHON CROCOGHOCTH TPYHTOB MOMCHO CHNTATH
BAKAHHC HHTEHCHBHOR B3PHBIOH BOJHE Ha CTPYKTYPY IPYHTOB.
JeficTBHTEAbHO, 30HA OCTATOYHBIX JaehopMauuii rpysra, no same-
PayM paaHoMCTPHUECKHMH MeToaami, obpasyercqa s npejenax 35—
50 paanycoe 3apsja npH B3pLBe cocpeaoToueHHuix ¥ 120—160 pa-
AMYCOR NMPH B3PHBE IHIHHADHYCCKHX 33PAA0B. B TO Xe BpeMmd 301a
BINAIHUA SHEPrHH B3pBIBA Ha (HUALTPAUHOKHHE CBOACTBA rPyHTOB
B HeckoJbko pas Goabuwre, OyeBHINO, pasMepsl 30HH OCTATOUNHBIX
Aeopmaunii ¥ 30HLI CHEKCHHA (HABTPALUCHHON cHOCOGHOCTH 3a-
BHCAT OT MHTEHCHBHOCTH 3aTYyXaluHA B3PHBHHX BOJAH B TPYHTaX,
TO €CTh OT CHMMETPHH 3apsia W (H3NUECKHX CEGIICTB rpynTos.

Onwit npoxkAaikn JApeH B3pLIBHHIM cnocoboM TOKa3snBaer, 4TO
Kosphuunent GuasTpankl pasiHYHBIX FPYHTOB H3MCHAETCH He B
ONHHAKOBOR cremeHH. DTO ONpeALAsercs, OYESBHAHO, KAaK VIJOTHe-
HHeM TpYHTA, TAK H CTENEHbI B3IAHMOIEHCTBHA YAaCTHL rpyHTa B
CCTECTBERNOM  3aneranud. [NHHHCTBIE # CYraHHHCTIE TIPYHTH,
BAaKHOCTh KOTOPHIX HAXOAHTCA B HHTEpBane npeaena TEKyHecTH
H NAacTHMHOCTH, BCErAa CKJIOHHB K yMoTHenuwo. Ecan saauocTs
TPynra sHlle npelena TeKyuecTd, BbieMKa OyleT 3aliblBaTh,
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K srofi kareropuu ornocarcs BHICOKONOPHCTRIE JNIECCOBHANBIE Cymas
CH, TOPOAHHRH, NAMBYHH. [PYHTH HemIacTHuNbe (eytecs, necox)
IPH B3PBEIBC paspuixaziores u xos@duunent dpussrpauns nx Npax-
THYECKH HC H3MeNsercs.

Konpurypauus sopouxs, o0pasoBannoil BIPWBOM Ha BHIOD
SABHCHT TAXIKe OT CBOHCTB rpyHTa. B nmaactiuubix BASKHX rpynTax
(JKHMpHBlE BRAXKHBIE TAMHBI) CeUEHHC BHIEMKH (IMeer o0btuH0 mapa-
Goanucckyio popmy. B cunyuynx rpysrax, B CHAY He3HAMHUTEABHORG
X CUCMACHHS H CAHMAEMOCTH, CENCHHE BHIEMKH 10AY4aeTcs ¥
YrOALHOH QOPMEI. B Jerkux rpyHTax THna cyrAMHKOB, J1eccoB, oye
necedi u Apyrux ¢opma ceuenns BpaGOTKH KOMOHHHpOBaHNAS,
B 34BHCHMOCTH OT 3T0r0 OTKOCH BHICMOK NUAYYRKOTCA B npejenax
1:1,5—1:5 (1:8). Bapuisw B Takux rpynrax Maa03 ¢ dhexTHEE
OnHako Npu THAPOTEXHNYECKOM CTPOHTEIbCTRE NPHXOUHTCH HM
AEN0 € PA3AMHHBIMH [PYHTAMH: OT CHUMYNCIO NECKa 10 BAZKHX JKH
HuX ranH. Takoe pasnooGpasue rpyHTOBHX yeaosit Tpebyer
KaXI0M Cayuae OnperencHHONl TEXHONOIHH BIPLIBHLIX paGoT. )

Hanayuwne peayabTath noay4aoTcs Bo BAZKHBIX BRIKHX 1A -
nax. B uux npu p3apuse obpasyercs Goabwan MOA0CTL, KOTOPAA HE
3aN0JHSACTCA rPYHTOM, NOITOMY BWEMKA HMeEET 3HAUHTCJbINE pags
Mepol 0O WHPHHE # ray0nne. 3

B cyranukax BHICOKOM BJAKFOCTH NIACTAMYACTD yBeasunpaerca
#, CIE10BATCALHO, yaAyuuIaeTcst B3PWRaeMOCTb, C yMenblCHHEM
BAZAHOCTH (MOACHIXAHNEM) B3DHBAEMOCTh X DE3KO YXYAINACTCA,
4TO 3€eT K YBEAHUYCHHIO pacX0la B3PHBUATLIN DCULECTS, R

UpeamepHas BAaKHOCTL TOMMX cyNeced Taxike OCIOKHACT Té X~
HOJOrHIO paloT, TaK Kak OHH MOIYT UPEBPATHTRCA B nausynn. Hes
caexosanus C. A. Maswmiosa [21] nokaswsaior, uto omampanue
JCFKHX FPYHTOB BO3MOMHO NPH  BAAMHOCTH e McHee 25—27%.
[Ipn B3phiBanuy B 9THX YCAOBHAX IPYHTH NOABEPraloTcss  THKCO
TPOMHOMY MNPEeBpaMeHyio, T. €. NEPEeXOAAT H3 YCTOHUHBOTrO CTp
TYPHOrO COCTOANHA B Teryyee, IIpn Medbliefi BA2KHOCTH BOIM 47
B3BEIUNBAHHA PYHTODLIN YACTHIL HE XBATaeT. .

[lpn onaAmBanHH rPYNTa MHUKPONOPH HCUEIAT # rpyNT  HE
MOKET COAEPIKaTh TO KOAYECTBO BOAMW, KaKkoe GHBAcT B HeM NpH
06uunbiX yeaosusix. Heeaenosanua nokaszaau, aro rpynt naoTHO-
cteio 1,4—1,5 rfem® nocae s3puiBa npuoGperzer naorsocts |,6-
1,7 rfem3, npu 3toMm aBeoaI0THAS BAAMKHOCTL ero YMEHBIIaeTCA
2630 10 22—22% n aanbuefiwne THKCOTPONHME H3MEHENNS rpys
Ta 3arpyasaiorca. CTPyKTypa rpyHTa nocac B3pHBa HIMEHACT
# on npuofperaer cBONCTBA YCTONYHBOCTH. Ecan B taxom rpysre
NPOH3BECTH HOBBIM B3PLB, TO BHIEMKA MOAYUHTCA HOPMAALHON rAY:
Guunt. [losroMy B3phIBaRHE TAaKHX TPVHTOB Caelyer BLINOAHA
ABAXKAB: CHavaja HeOOABIIMMH 3apaIaMH, 4To6H BH3BATH ONMJ
BAHHC TIPYHTA (THKCOTPONMHOE H3IMCHCHMC), 3aTeM HOPMAaAbHHME
3apagami aaa cosnanns puemkd. Mutepsan mexay nepsuunbiM L
BTOPHUHBIM B3pHIBaHHeM 1o Ken ObTh 2—3 Mecsua, o

C. A, laBuios [21] pekoMeHIyeTr paccuuTniBaTh MHHHMAAbHLH
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3apAd AI% THKCOTPONHBIX H3MeHCHRA no popmyac Bopeckosa. [Tpn
3AAKNOCTH Bepxuero caos Goace 15% npuxumaior n=1,05 (n —
noxaaarteab Bebpoca), npn sBaaxnocTy 4—5% —n=3,13.

Aas BTOPHAROTO B3pLIBANNA PEKOMEHAYIOTCA CAeiylouie pac-
yerhuic Qopmyan: macca sapsaa C=1,26 HS, rae H — 3anannas
rAyOHia BHIEMKH; PaceTOfHHe MexKay 3apsiamy a=085H.

IIpn npoxoaxe apen BEPTHKAABHBIMH WHIMAAPHUECKHMHM 3apH-
aamu macca sapana C=0,785 d*lA, rae d — anaserp sapsna, aM;
| — Anuua 3apaaa, aM; A — naotnocrs BB.

Pacerosiine Mexay cksaxunaMu A=14d.

Caeayer orMeTHTb, 4T0 B KaHaaaX, NPOAACHHBIX B ONALIBAK-
WHX IPYHTAX B3PHLIBOM, ONOA3HERLIX ABJCHHA vacTo He xabawaaer-
csi. OTCIONA NPeHMYIMECTBO B3PWBHOTO MeToaa fepea MeXamuuc-
CKHM NPH pa3paboTKe NALIBYHHLIX FPYHTOB OYEBHAHO.

TpyanocTu BeTpeualoTes TakKe NPH NPOXOAKE KAHAIOB BIPh-
BOM B CBIDYMHX meckaX. Baeacrsie Majof CKHMACMOCTH NeCKOR
sHeMKa, 00pasoBaHHas B3pLBOM, Maja. PasMmepn ceuenns ee 1o
WEpHile 3RAYNTEABHO Goablie, ueM no rayduue, 4ro obyca0BAEHO
MEJALIM YIJAOM €CTeCTBCHHOrO OTKOCZ cyXxoro necka. Kpome rtoro,
N0CAC B3PWIBA B BBEMKY NONAalaeT OTHOCHTEABHO OOJLIIOE KOJM-
YECTRO I'PYHTA.

Havaaphag cKopocTh pasneta wacTHU rpyHTa npm subpoce, a
CAE0BATEALHO, H A34bHOCTH NMOJETA 3ABHCAT OT Macen BuOpach-
saeMbix HacTHit. [locxkoauky cunywiil mecok npu Bapupe pacnaja-
€TCA GO0, YeM NAACTHYHHI FPYHT, AaJbHOCTL NOJETA NEeCYHHOK
HEBEAHKA. YWATHBAA 3TO, 3apAl 3aKJIAANBAIOT HHKE NPOCKTHON
OTMETKH AHA KaHala # yBeAMUNBAWT yieabnwit pacxoa BB no
cpasnennio ¢ pacxoaom BB npm sapuBax B ssskux rpysrax. IMo-
CROABKY CyXOil necyaunit rpynt npu B3pmBe 0GoJbllc cKJIonen X
PA3YyNJIOTHEHHMIO BCJACACTBHE CI'O HCCBA3ZHOCTH # MaJoH moaaTanso-
CTH AHAMENECKUM BO3AEHCTRHAM, (QHABTPAUAA #3 KAHAAOBR, NPOIi-
AEHHKWX B3PLIBOM, NPAaKTHUCCKH He OTJAHYACTCA MO BEJHUHHE OT
PirabTpauun H3 KAHANOB, BHIPHITLIX MEXAHHYECKHM CROCOGOM. T0
OGHSICHACTCA TEM, 4TO B CYXOM MecKe NPH B3pHBe NOYTH Ne AefieT-
BYIOT Takue (akTOPH, KAK YNJAOTHENHE FPYHTA N ABJACHHE KOAbMA-
TalHn,

OuapTpansonnan cocobHOCTh KANaA0B, NPOXOAAUNK B NecKax,
SHAYNTCABHO CHIKACTCA, €caH MPOBOANTCA HX NPeABapHTEabHOS
3aMayHBanHe, W BIPHBAHHC 34PAAa OCYIICCTBARETCA B soje. Tax,
fMPH CTPOHTEALCTBE OAHOM M3 NJOTHH B3PLIBOM NPeABAPHTCIBLHO
YOIOTNAAN OCHOBaHKe MJOTHIL, B KOTOPOM Ha rayGuie 8—9 M 3a-
AErand aamoBHadblbe NeCKH B BHAE AMH3. 34pAln B Bole pacno-
Jdarann B waxmarsom nopaixe. IMoayuennwas ocaaka ocnopanus
Nocae p3pwsa cocrasuaa 0,6 M, crencus YOJAOTHeHHA rpyliTa no-
Bucuaace or 26 no 58%. B secre nposeaenus palor nocae s3pusa
B Teyeune noayuaca naawaanoch (GOHTAHHPOBAHHE BOAW, BEITCC-
ACHHON W3 MOP YNAOTHCHHOrO MecKa, NPHTOX BOAW B CHEUHAABHO
Apofiaenuble wWypn yMeHbWHACS HOCTE B3pwea B 5,5 pasa.
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B sasiucHMOCTH OT pacnonokeHus 3apana s cucreMe IPYHT—BO-
A HIMEHACTCA XapaKTep ero BO3ACHCTBHA Ha YIIOTHAGMBIN FPYHT..
Heeaenosanusa [4] nokaswisaior, wro npu B3puBanun na NOBEPXHOCTH
SO, HA MOBEDXHOCTH IPYHTA M BO B3BEIICHHOM COCTOAHHY B BOJC
HauGOAbIEE YNAOTHEHNE NOAYHACTC B NOCASLHEM cayyae. C npn
GAWKeHHeM 3aDAla KO AHY K2naja BCJIEACTBHe GOABIION CKOpOCTIH
PACXOLALLUXCS NOTOKOB BOAM H NEHCTBHA rasos NPOHCXOANT Paa-.
GpachiBaHie rpyHta u obpasopaiye BOpoHKH Budpoca. Ilpu moa
BOAHOM B3DHIBAHHA ylapHas BoaHa GOJbWION MHTEHCHBHOCTH Hp
TI0AXOAC K NMOBEPXHOCTH pasjie]a rPYHT — BOAA, HACTHYHO OTpakKa-
ACB, ABHAETCA NO FPYHTOBOMY CKeJeTY i BOIe, 3anoAHAIoulell nops,
paspyuas crpyxrypg TPYHTa H COOOLIAA YACTHUAM BHICOKYIO Ha-
92/bHYI0 CKOpPOCTb. B npouccce nepeykaafki B YnJaOTHEHHS TPYHTA.
BOAa #3 Oansnexawux ¢10eB oTkuMaercs. [pu cGamkennn necya.
HLIX HACTHIL MeXIy HHMH OCTZIOTCH TOHKME BOAHHE MJICHKH, 00ec-
neuHpaolHe NOBUMWEHIOe CURNICHHE B YILIOTHCHHON 30HE.

JlaGopaTopupMi ODKTAMA BIPLIBAHHE B Necke VCTaHOBAEHO,
9TO MJIHTEABHOCTb CYIIECTBOBAHHS NMOBHILEHHHWX RaBACHUT B NOPO-
BOil BOAE, XapaxkTepHusylowlas NIHTEAbHOCTH Npolecca VYIAOTHEHHA:
NeCKa, a CAGNOBATE/IBHO, W BEJAHYHHY YIJIOTHEHUS, TaKime HauGOAb-
was npH NOABOAHMX B3puBaxX. Hanboavuwmii spdexr sapmpa 10-
CTHrAaeTcs npu AeficTBHA €ro B yeaosuax xamydaera. Tonuuna

crof BOAH, obecneynBaioulero kamyd.er, n =232y/C.

ITpenmyutecTsa MeTo1a ynAOTHEHNA PYHTOB MOXBOAHBIMH B3pHi-
BaMi — MNPOCTOTA, HH3KAA CTOMMOCTh, OTCYTCTBHE HAPYIICHHO
30HM B TPyATe, KOTOpas Halbalolaerca npn OOLIYHBIX B3PHIDAX HA
BuGpoc, [

>

Kax nokasaan sxemepuMenrasbHme mceaeaosanus, (puapTpa-
UHA BOAbl M3 BHEMOK, OOPa3oBAHHBLIX BIPHIBHBIM CHOCOBOM, CHil-
AKAETCA BO MHOTO pas. Tak, HeNOCPECTBEHHBIM 3aMCPOM PACXOAd
BOAK H3 B3DLIBHHIX H KONaHHX BHeMOK (rayGmea 1 M, wwpuxa no
sepxy 1,5 M, aanna 3 M) yeranos/ieHo, 4T0 PAacXOA BOAN H3 BHEMO
NPOAACHHBIX B3PLIBOM 3-METPOROrO NOPHIOHTATLHOIO 3apsiNa, MeHb-
ue 8 13—15 pas (15—18 mporus 200—280 a/m?-cyr.). Haumenn-
uiee 3Havemne UALTPAUNN NOAYYCHO H3 KOMAHON BHICMKH, CTCHKH
H AHO KOTOPOH ObAH YNAOTHEHL B3PHIEOM 2apsla Nocae HanoaHe:
s Bonol. Caeayer OTMETHTh, YTO YCTAHOBUBIICCCA MHEHHE O 3Ha-
UNTEJLHOM BAHAHMM OGPATHO YNaBINEro B BHEMKY TFpyHTa HA
$uabTPaUNIO DOAN ONHTH He MOATBEPAMAN, DuALTPALUA B NePBOM.
cayuae cocranuaa 18,8, so sropom 15,5 a/m2.cyr.

Cepns sxcnepuMentos GmAa NPOBelena ¢ HEALIO onpeaeneHus
5(peKTHBHOCTH NPOTHBODAALTPAUHOHHOTO  AeficTSHA  BapuiBa
CPYHTAX Pasanuiol (10 B3pHBa) (GUABTPZUHOHHON CROCOGHO
(3a cueT NOPHCTOCTH ¥ rPanYJOMETPHYCCKOrO COCTaBA), a TaAKMK
pasanyHoil BAaKHoCcTH. BheMKH BHIKanWBagM # 3aausaay BOAOH,
NOMACPXKHBAA B Nanbhefienm ce yposeus. Uepes onpenesensoe
BpeMs NPOH3BOANAH B3PHLIB B BOAE, KOTOPLIfl cO31aBan BOKpYr Bhl=
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eMKH NPOTHBOPUALTPAUHONNLIA IKPAH H3 YHAOTHCHHOrO rpyHTa #
yBeAHUNBAA NI0Ma4s nonepeuroro ceuenus na 10—15% (pue. 39).

[Tpuseaenusie NaHHLIe
NOATBEPIKAAIOT BHBORW 0O
CHHKEHHH ko3 PunrenTa
VAGABHONO MNOrVIOWEHHs noc-
A¢ MOABOAHBIX B3pHIBOB: B 12
pPaé3 B  HEBOJIOHACHIWEHHBIX
rPYHTAX €O 3HAUMTCALHON 0 |
IEPBOHAYBALHON NOPHCTO-
crhio # 8 6—7 paz B BoO-
ACHACBILUEHHBIX  TPYHTAX ¢
MeHBICH nopHCTOCThI. Q-
1aK0 a0COAIOTHBE 3SHAYENHA
VACJABHOFO MOTJIOUWIEHNHS  BO- ,
ALl ROCJIE B3PLIBA B [PYHTAN i |—
¢ MCHBUICH HOPHCTOCTLIO H C .
GONIBIIHM COJNCPMKaHBEeM T1/H-
HHECTHIX 4aCTHIR OBAH HHXKE,
HEM B FPYHTaX CO 3HAYHTCADL-
1o NOPHCTOCTbIO, Tax, @0
VACALHOE MOraolEeRHe BOALI
8 DHICMK&X COCTZBHAO COOT- !
BETCTBCHHO 45—39 u 60— v = S
52 a/m2, cyT. I =

Pesyanbtatal  nposcicHnmx AT % P
INCHLPHUMCHTAABHBMX  HCCJHe-
AOBAHHA HAXOAAT npakTHue-
CKOC npHMeHeHHe npH enGo-
pe BeanulHet 3apAga  Aag
COITAHAA  NPOTHBOPHALTPA-
ILIOHHLIX SKPANOB BOKPYT HPPHraUHOHHEIX KaHaJaoB,
B pasaHuibIX TPYHTOBREIX YCAOBHAX.

Kax noxasain paimoMerpuueckue Hecaeaosamis. VNJOTHeHRAN
S0hd rpyHTOB, 00pa30BaBMIAACA NPH BIPHBHON NPOXOAKE KaHAIOB
3} NOAYYCHHAR B PE3ybTaTe NOABOANHIX BIPHEOB B KARAAFX, pac-
Mpeteaserca HepasHoMepno (pnc. 40). MagcimMaastylo Mounocrs
30ma nMeerT noa aHoM kanana. CaenosatensHo, GuabTpanHonLLe
COOHCTRA YNJIOTHCHHON 30HM KaHANa PAZNHMHEL

Hna onpeneacxna uaMeneHus QUABTPAUOHHEX CBOTICTB rpy:-
TOB, YNJOTHEHHMX B3PHBOM 110 MEPHMETPY Kanaxa, Guan nposene-
HEL ONMBITWL B JBYX BRIEMK2X — npofaeHHON B3PHIBOM H NOJAVUCHHOM
MEeXaHHUCCKHM CNOCOGOM ¢ MOCARAYIOUIHM YIIOTHEIHHEM NOABOAHBLIM
B3puisos. Mertoauka Hecnenosanuil sakaowanacs n CACAYIOLIEM:
M0 HepHMETPY BHIEMKH YCTaHABJAHBAAH METAaAAHYCCKie TpyOR ana-
Merpom 50 My ¢ sarayGaesue sa 15 oM (pac. 41). TpyOum 3anoa-
RAAH BOAOR M BEAR MOCTOAHHEI KOHTPOAL 32 yposHey 8 nuux. Ha-
fiop B TpyGax mopacpmuBaaM NOCTOSHHLIM, DPery/asipHO A0JAHBaf
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Puc. 39, Yaeawnoe noionoraomcine i3
BLCMOK 1O B3pmBa (KpunMe Bsepxy) #
nocie B3pusa (MpAsue Bin3Y)

npoitaenumx



soay. Ha ocrHoBaHMH
AZHHBIX O  MAaJCHHH
ypopis soaw B TpyGax
onpefeasad  norJaouue-

HHe BOAN NO NepHMeT-
py suiemrn. Mecaenosa-
HHS NPOBOAMJM B Teue:
HHe Mecsua. 3HaueHHA
CpenHeCYTOUHBIX PacXo-
JI0B BOAB! B KaXKAOK TPy~
Pic. 40. Pacnpeseaciue somw ocrarousnx Ge OTpaMensl B Tabau-
Jlecpopuauun BOXPYr rOpPH3IOHTAABHOrO 3apd- ne 24_ ‘

AR pocs Ha puc. 42 npusenc:
Ha 3aBHCHMOCTL  Cpea-
HEro pacxoaa BOAW B
CTEHKAX BHIEMKH, NOAY-
YCHHOM B3PHBHHM CNO-~
cofoM, OT  rayORHBLS
Muuumanenpil  pacxon
BOAKM Hadaionaercst B
AHC BHIEMKH, T. €. TadM,;
rie MOUHOCTH  VIIOT-.
HeHHONl 30HH  rPYNTOB.
Makcimaabuan. B cren-
Kax BbleMKH PACXOA BOAW YBENHUMBACTCA, MpPHUEM B HHMIIER 4ac
TH OTKOCOR llesHayuTensHo — B 1,5—2 paza, a B BepXHel  4acTd
orkocos — ot 0,032 a0 0,184 m/cyr,

Puc. 41,

Cxexns pacnonomerus #sMepn-
TCILHEX TPYD B BHCMKE

g

JL{..

ot =t

el
a0 pol gos Q2 ak Ve

Pre. 42, 32BHCEMOCTD CPEAHCIO LACXOAd BOAM B
CTCHKAX BHCMKH, OOAYUCHNOR B3pMBON, OT rAyOHHW

Ha puc. 43 nokasana KpHBas 3aBHCHMOCTH Cpeiero pacxona
BOAM B CTCHKAX BHEMKH, MOJYUEHHOR MEXaHHYCCKHAM cnocoGoM ¢
NOCACAYIOWHEM VIIOTHEHHEM MOABOAHKM B3PWBOM, OT rayGHHB
Kax u B mepsoM cay4ae, MHHHMaJbHbIi pacxoa nabaiofaercs B
BRIEMKHN B B HHKHel wacry orxocos, Ilornouwenne poaw 8 Bepxse
4acTH OTKOCOB yseauyusaercs H moctiraer 0,092 mjeyr, A

Kak caeayer u3 puc. 44, XapakTep H3MCHCHHSA NOTJIOUEHHS BOABE
110 NePHMETDPY BLIEMOK, NPORACHHBIX B3PHIBOM H YIJOTHEHHBIX HOAS
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Tabauya 24
Boaonoraouienue no nNEPUMETPY BHEMKH

Cnocos NOXyuenHs BHEMEH PACXOL DOAN B NMKCTAX, M/CYT,
N VIRAOTYHENNC FPYHTE
1 | 2 [ 3 ‘

B3puB FOPHIOATAABHONO '
YANNEHNORO 3apATa 0,184 0,032 0,015 (4,013
Mexanugeexuit ¢ ynaor- r
ACHIEM  ORPYKAKUICHO
IPYITA BIPWBOM B BOAE 0,092 0,027 0,019 0,016

o A=
?,\, .

o

o

as2
O
i O

I8 QI an J66 G nw

Puc. 43 3annciMmocts cpeanero pacxoaa  soaw
CTCHKAX BHEMRH, YILOTIEHHOA NOABORNHY B3pPH-
BOM, OT FAYOHHM

f0AHBLIM B3PHIBOM, pasanven. Tak, B AHC BHEMKH, (pofiieHHO
D3DWBOM, MOMVIOWEHHE BOAB IHECKOJALKO Melblle, YeM B BHIEMKe,
VIJIOTHEHHON MOABOAHMM B3pmBOM. Ho BO BTOpOM cayuae npouc-
XOAHT Goslee paBHOMEpHOE BONOMOIJOIUCHHE W B Bepxuefi uacTh
OTKOCOB OHO  3HAYHTEALHO

meusiie, Ecan B nepsoit poi- A~
€MKe NOrJoleHHe BOAN YBe-
anmusaercs or 0,013 (B aue
sueMis) a0 0,184 Mfeyr. (B
Bepxiiefi 4acTH OTKOCOB), TO
BO nropofi Beemke—ot 0,016
40 0,092 m/cyr. Caenopatenn-
HO, NpA MOABOAHNOM B3pHBa- e
HUW BepXHAS YacTh OTKOCOB
Yiaortusercs B Goabliei cre-
NeHY, yeMm MPH B3pPHIBAX HA
BuiGpoc. 310 o0bsACHARTCA Ha-
JHYieM B BBIEMKe BOAH, uTO 00ycJaoBaHBaer (oJce paBHOMepHOE
AaRJeHHE 3JHCPriHy B3pHIBA NO nepHMeTpy BeleMku. Hecsmorps na
TO, YTO MOTJIONIEHNHE BOAB B BLICMKE, NMPOHICHHON B3PWBOM, A0 Iay-
Gunm 0,3—0,32 M ke, o6umuii pacxoa Boaw B Hefl Mexbiue |15].

|
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Puc. 44. Xapaxrtep MsMedenus noraoule-
HHA BOAH 1O MEPHMCIPY BHEMKH
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IKOHOMHYECKASl 9PPEKTHBHOCTb CTPOHUTEJILCTBA
KAHAJIOB H KOJIJIEKTOPOB METOJAOM B3PbIBA

B 1670 r. npu ctpoureancrse Kapakymcxkoro kasaaa us. B, M.
Jlennna na yuacrxax leox-Tene — Kazammwxknxk u [aasuom Myp-
rabckoM KOAJCKTOpe BRepnme OBLIN OpOBEAelH NPOMLIULICHHBIE
HCAMTAHNA B3PHBHOTO clocoba. i

Kax noxasan onwmv paGot, npn npoBeAeHHH TPAccs Kanaaa no
OJOTHBIM TAHHAM B CYTINHKAM paloTa CKpemepoB OKa3uBaeTCH.
Ma03pGCKTHBHOMN, Pe3KO Maxaer H MPOH3BOANTEABNOCTL IKCKABA-
TOPOB, B Pe3yaLTaTe Uero MPOAOMKHTEABHOCTE W CTOHMOCTh CTPOH-
TeJILCTB2 KaNana yseqHUHBAIOTCA. DTO SBHAOCHE OCHOBAHHEM IUIA.
NPUMEHEHHA KA JaHHHX YYacTKaX B3PBIBHOIO cmocofa.

Jluronorin rpynros na yuactke kawaaa leox-Tene — Kazan-
KK NPCACTABACHA B BCDXHEN YaCTH TAKCAMH NepecyiieHHbMiL
(AHHAMH, HUAKE — TSKeTBIMH CYTAHHKAMH ¢ MPOCAOAKAMH 0 AHH-
3aMy cyneceii. [To TpyanocTH pa3paGoTKn MexXanH3MaMH TH TPYH-
o orHocates K IV u 11 xareropuam. ‘

TIpoxoAKy B3PLIBHBIX Tpanuleli NO OCH KauHajta NPOBOAKAM 3IKC-
KaparopoM-aparaaiisoM c¢ eMxocThie Kosmra | w3 [ay6una Tpan-
HieH Ha pasHbLIX ydacrkax cocrasagaa 5—6 m. B kauectse BB
NPHMEHAACH HIAAHNT, NPHIOTABAHBACMBIL NPAMO B 3apAAHON TpaH-
wee, B pesyanraTe BapuiBa TPAaNIIENHOro 3apsia UriaxuKTa aan-
toM 450 m u noronnsim secom 300—400 kr/m ofpasoBaaack pueMKa
napaboanueckoro cCHeHHA WHPHHON nosepxy 27—33 M, rayGuinoi
7—8.5 M, naomanp nonepewnoro ceschina 125—140 w2 Pacxoa
BB n cpeasem cocrasua 2,4—2,6 kr/m®.  [lpumenenne Bapuisioro
cnocoba Ha yyacrkax KapaxkyMckoro kaHana noxasa’o, 4To coopy-
ACHHE KAHAIOB B3PLIBOM COKDAUI@eT NPOAOAKHTCABHOCTE CTPON-
TenbeTB2 B 2—3 pasa u ofccreynsaer BHCOKHE IKOHOMHMECKHIT
sddexr. B tabauue 25 npuBeseHH NOKA3aTeNH MO CPABNHBACMBIM
cnocoGaM.

Tabauna 25

TexHuX0-IKOHOMUHECKHE MNOKAIATEAN HA ONLITHOM yuacrxe y

Coocobu
Moxasare

MEXHIBRICCKHA | mIpaanoR
O6vem sexanmux pador, e, w* y J‘:_Jl 391
CTOHMOCTL CTPOHTEIRHO-MORTAMHKX paloT, pyd. lg 8340 116?70
[Moasas cyMeTHAR CTOWMOCTL, DYO, 165 450 l:t-l] 20
TMPOAOKHTEABHOCTD CTPONTEALCTNA, MECRIISE . 7.9 2;
Passep HIKIAQINX PACXOI0B 0,166 —
Kosdduunest sxonovnteckoft sddextunaocTit 0, 1.7. 0_'69
Cebecronnocrt | MY pwedsxn, pyo. 0,422 2245 o
Aronomun npamux satpar, pyo. - oS
IronoMis HaKIaAUHX PACXOAOB, PYO. -
IrRonoMiueckuRt 3PPeRT KanHTAABHEX BAOKENN, 806
OGiuf sxonoxuycckrd sdexs, pyd. - 33782
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OnwiTno-nponssoncreennse paGors, nposeaenine npR crpon-
TCABCTBE H ADYrHX KaHANOB H KOAJEKTOPOB, MOKA3aaAH BLICOKYIO
sODEKTHBHOCTL #l IKOHOMUYHOCTS B3PBLIBHOrO cnocoa.

Pacuers 3KOHOMHYECKO 9O DCeKTHBHOCTH, A0CTHTaEMOM OT Biica-
PEHHA NEPCIOBOM TEXHONOIMH H MEXaHH3ALHH, B NOCACAHHC [OIB
nprobpeTaT sce G0Jbllee 3HAYEHHE B CBAIN C PE3KHM yBejaHye-
Huem palor.

ITpusmencune B3pmBHOrO cnocoGa NPH CTPOATCABLCTRE KauaJop
Il KOJJMEKTOPOB OOYCA0BHI0 HEOGXOAUMOCTH MPOBeACHHs pacueros
IKOHOMHYCCKON 3DPCKTHBHOCTH TEXHOJIOTHA B3pHIBA, KOTOPHC [10-
SBOMHAR OB y4ecTh OCHOBHLIC NPCHMYMICCTBA STOFO CHOCOOA:

SHAMHTCABHOE COxpalucHHe (B 2—3 pasa) mpoaoAKHTeALHOCTH
CTPOHTEJLCTBA B PE3YAbTATE OrpOMHEHWER NPON3BOANTEIABHOCTH
TpYAa;

SHAUHTE/ILHOR CHEMeHHE MOTPEGHOCTH B CTPOHTEJLHOR TeXHHKe
(3eMACPORHBIX ¥ Ap. MAIIHKH);

COKpautenne norveps noas (B 12—14 pas) na duasrpaunio u3
¥anana B pesy/abTate 00Pa3d0BaHHg B3PLIBOM Ha Cro OTKOCAX H jHe
apOTHBOGHALTPAUHOKHON NOBEPXHOSTH HAN IKpana;

COKDALICHHE NOTPEOHOCTH B KBAAWDHUHPOBAHKLIX PabOuHX, YTO
0GeCcneyHBaeT IKOHOMHIO 3apaloTHON NAATH M 3aTPaT Ha MHAHIM-
110-OLITOBOC CTPOHTEABCTHO B pafionax CTPOHTEILCTBA  KanajaoB
OPOCHTETLHBIX CHCTEM.

Pexomennaunn cocrasiaenw na ocsose «Tunosod METOANKH»
Axazemun wayx CCCP u locnaana CCCP, COOTBETCTBYIOULHX OT-
PACACBBIX METOAMK H H3YHEHHA H aHaAH33 MeTOMHYECKOMN JauTepa-
TYpR. O cOCTOAT H3 ABYX wacredr. B NepBOil acTH NpeacTasaen
JKOHOMHUECKHC NOKAZATEAH S(PEeKTHBHOCTH KAMUTAALHBIX BJOMKC-
HiAl U HOBOM TeXUMKH, MCTOAW HX pacvera. Bo BTOPOW 4actu npu-
HCICHBI NPHMEDN PACYeTa CPABHHTEALHON IKOHOMHYCCKOI athpex-
THBHOCTH TEXHOJOIMM B3PLIBA CTPOHTEABCTBA KAHANOB ODPOCHTEDL-
UBIX CHCTEM, BHEAPACMBIX HA OTAEALHLIX yqacTKax Kapakymckoro
kanaaa um. B. M. Jlenuua s Typxsencxoii CCP.,

Hacrosiiue pexkoMenaanun NPHMEHAMBL 11d CT3AUH NPOEKTHPO-
SaHua W npH crpouteancrse. Manokennme Metoam 1aioT Bo3MoK-
HOCTL BECTH KAk NMpHOAHAKEHHBIC, TAK H YTOUHCHHME pacuernl.

Pexomennauun no pacueraMm 3sxonoMmuueckoir shpexTrRHOCTH
IPOH3BOACTBA 3eMASHLWX PaboT B3PBIBOM COCTaRAEHL APUMEHH-
TCABHO K YCAOBHAM MEJIHOPATHBHOrO CTPONTEAbcTBa. OANako O
MOrYT OWTb HCNOJAB3OBAHW M B APYLHX CAYHasxX NPHMEHEHHA TeX-
AOJ0rHN B3PLIBA; NPH COOPYIKEHHH PA3THYHBIX BOIOEMOB (sanpu-
MED, NpY10B AR CCABCKOFO XO3RHCTBA), nJAOTHH § aamb, aas
HCKPEITHA MEeCTOPOKIAeHHI NOJE3HBIX HCKOMAECMMX, A1M yMerblle-
A BRCOTH BCKPWIWALIX H AOOMUHBIX YCTYNOB ¢ Leabio HENOJb-
J0BAHAA NPH PaspabOTKe Kapbepa MALIMH ¢ MCHbLUIHMH paGouumn
NapaserpaMy,

Basxuefiunyn dopmann NPOABACHAA SKOHOMMUYECKON apexTnB-
HOCTH BHEADEHMA HOBOWl TEXHHKH B CTPOHTeALCTBO SBASIOTCN: CHHU-
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AKeHne CMEeTHOR CTOMMOCTH 00beKTa2 B pesyabTare CORBEPLUCHCTBO-
BaHHA NPOEKTHHX PElIeHnil; cHumenne CeGeCTOMMOCTH CTPOHTEAb-
HO-MOHTAKHLIX paboT; NOBHILEHNE NPOH3BOAUTCABHOCTH TPyAa;s CO-
Kpauwenne pasMepa He3ascpPUICHHBIX KaNHTaAbHBIX BJOKEHHH-

[Tocae BBOAQ B IKCNAYATAUHIO MOCTPOEHHHIX OOBEKTOB 3TO BHI-
pamaerca B MPHPOCTC BHINYCKA NPOAYKUHH, NOCTHMAEMOM B pe3y/ibe
TaTe YCKOPeHHs BBOAa B JeflcTBHe CTPOAMUIXCA OOBEKTOB, M CHil-
Jelun ce0ecTONMOCTH MPOAVKUMH, MOJYy4aeMOl Ha HOBbIX 00n-
eKTax.

DxonoMuuecKiii IPPEKT BHEAPEHHA HOBOM TEXHHKN MOKET ObTh
KaK NOTCHULHAJABHBIM (IKOHOMHYCCKRIT NOTEHUHaa), ONpeacaseMbiM
g MacwTabax HapoAHOro X03AHCTBA, T2K H peajbHbiM (BO3MOKHBIM
WAM A0CTHrAeMEIM), ONpeAeaseMbM Ha YPOBHe LAHHOW CTPOHTE/b-
HOIl Oprafu3aunu.

pn npoBeseHud KOHKPETHHX pacyeroB OOL4HO NpHXOAUTCA on-
peAcAnTh KAK SKOHOMHYCCKHIl MOTEHUHAJ, TAaK H PEaNbHYI0 KO-
HOMHIO.

Han onpeaeaenns BCAHUHHBL  JROCTHrEEeMOro 3IKOHOMHHMCCKOro 4

sdppekra W cpasHHTEABHON SPPCKTHBHOCTH N0 BapHAHTAM Tpe-
GyercA NPOBECTH KOJAMUCCTBEHMBI aunaans. On CcOCTOMT B pacuere
# CONOCTABACHHH SKOHOMHYCCKHX MOKa3aTeAeH,

OCHOBHBIC NOKA3ATEAN IKOHOMHUCCKOH 3P PEeKTHBHOCTH

Pacuer sxoHoMHYeckol 3(@EKTHBHOCTH MNPOH3IBOANTCA N0 OC-
HOBHWM # J0NOJHATEIbHHM IKOHOMHUECKHM MNOKA3ATENAM, COOT-
BCTCTBYIOUIHM KOHKPETHBIM YCAOBHAM CTPOHTEALCTBA MO conocram-

AsEeMBbIM BapHanTaMm,
OcHOBHLE MOKA3aTeAR HMEIOT pelaioulee 3HaueHHe Aaa OueH-

ki 3KOHOMHHCCKOR 3(dexTunnocTH # BHOOpa sapuanton. Oum cyM-
MHPYIOT IKOHOMHIO H MEPEPACcX01 3aTPAT KHBOrO H OBEUICCTHACH:

noro Tpyaa. K HX uHcay OTHOCATCA:

KanuTaabHble BJAOKEHHs (CAMHOBpPEMEHNBIC 3aTparnl), Heobxo-

AHMBIE A8 ocyuiecTsacHHA Meponpuathit, K;
¢eOeCTONMOCTDL NPoAYKUNK (TeKyUlHe 3aTpaThl), C;

NPOAOAKHTEALIIOCT CTPONTeALCTEE, T}
npou3soanteasiocts rpyaa, Il

JonoannTensvible IKOHOMHUECKHE NOKa3aTean BbLIPAXKAIOT BE-

ANMHHY SKOHOMIHN HA OTACABHHX ACMEHTAX 3aTpaT OGUICCTBEHHOrO
Tpyaa, 06YCAOBACHHHX MPOUCCCOM CTPOMTLALLTRA. K ux uncay
OTHOCATCA: CHHZKEHHE YACALHOrO Pacxola MaTepHaaos, 3Heprud #
H ap.; YpoBeHb MexaHu3auun pador; BucsoGomacune pabo-
YHX H Ap.

DKOHOMRUECKHE NOKA3ATEAH MOXKHO PaccyHTHBaTh KaK Ha eau-
unuy npoaykuus (1 M* BB{HHMAEMOro fp# CTPOHTCALCTBE rpyHTa,
1 M LAHHB KaHana), Taxk # #a Bech oObeM pabor.

MoxasaTean 3aTPaT # BAOKENHA HA €AMHUILY APOAYKUHW HA“
SHBAIT YACALHBIMH NOKA3ATEAAMHE,

12

Kanutaasnme Baoxenns u MCTOAW wX pacuera

K £anutaababiM BAOKENHAM OTHOCATCA 3aTpaThl HA OCHOBHBIE
fpou3soacToennnie Gonan u 06OPOTHBIE cpeacrsa. B cocTas ocHOB-
HBIX TIPOH3BOACTBCHHBLIX (GOHIOB CTPOUTENBHBIX (MOMTAKHHIX) Op-
FaHH32UHA BRAOYAOTCH CTPOMTEAbHBIC MaliMHm H uexamnug
TPEAHCNOPTHLE CPEACTBA. NPOHIBOACTHCHHBIC 3/3aHM M coopv*;xc:
Hist, cuaosoe obopyiosanne. K ciaoBoMy oGopyaoBanimio oTHOCHT-
CAl MEPCABHAKHLIE 3JCKTPOCTAHUNH, KOMNPECCODH, NEPBHYHBIEC ABH-
T4TeNH CHAOBLIX CTaNuui (JOKOMOGHAN, AM3EAN W T. A.), Napopuic
KOT/IB, HHCTPYMEHTH H NPOH3BOICTBCHHMI HHBEHTApD, 38 HCKJIIOME-
HHEM Madouennoro u GucrpousHawmsaouterocs. [py onpeaeaeniy
NEPBONAYANBHON CTOMMOCTH OCHOBHBIX o108 yunruaacu‘-n-crou-
MOCTb TIOBHIX MAalUHH H 000PYI0BAHHA, @ TAKHAE 33TPATH la Moaep-
HH3ANHIO ACHCTBYOWHX Malin # 060pyI0BaHus. g

B cocrase oGopothsix donios YYHTHBAIOTCH 3aMACH OCHOBHEIX
MAaTEePHANO0B, KOHCTPYKUMIL, Aeva:qel # noaydabpuxaton: 3anac|;|
BCMOMOraTeibHBIX MATEPHAJIO0B H TOMAKDA; 34MacChl MAJOUCHHOTO W
OHCTPOH3HAWHBAOWIETOCH HHCTPYMCHTA N HHBEHTAPH; He3aBEp-
IICHHOC NPOH3BOACTBEO MO CTPOHTEALHO-MONTAMHHM paboraM H ap

Pasmep oGopoTHHIX HONIOB ONPEALRIOT PACUETHLIM nyTem: npsi
IPEABAPUTE/ILHHX PACUCTAX B COOTBCTCTBHY © 3anpoexmpona'uuoﬂ
TEXHOJOrHEH, NPH YTOUHENHHX — ¢ yueroM (GAKTHYECKMX YCIOBI
sHeapenns. TIpH HesmaunTeaLHOl Beanuune oGOPOTHIX donaos ux
MOAHO He YUHTHIBATL B PACYETAX IKOHOMHYCCKON 3dPexTHBHOCTH

Kanuraibibic Ba0XeNHA, npuuEMacMble K pacuery npu cpaaue:
iH IKOHOMUUECKOR 3PPEKTUBHOCTH MO BAPHAHTAM, B OOIEM BHIe
ONPeEARIOT KAK CYMMY Pa3AHUNBX KAMUTAAbHMX BAOKCHUH:

Kp. == Kerp. -+ Kew. + Kuanp.
rie Kerp. — npuuuMaeMbie X pacuery no BApHAHTY KanHTaannwle
BAOMKEHHA B CTPOMTEABCTBO (NPCANPHATHE);
Kex, — npunnmaemue K pacuery no BaDHAHTY KanurajbHbie
BJIOKECHHA B CMEMXNBE NpeanpuaThs;
Kisp. — npuunMaemMue x pacuery no BAPHANTY Kanuraabhme
:.:g)::nun Hd BBIIOJIHEHHE HAYHHO-HCCAeI0BATEALCKIN
Kanntaabible BAOKCHHS B CTPOHTCALCTEO
K pacuery no BapuaHram, onpene.'?mor no d)op.w[;;z:' RTINS
Kerp. = Krp. — Kauc,,
rae Krp.— TpefyeMble no sapmanty KanuTaaslble BAOKCHUS B
" CTPORTRIbCTBO, PYG6;

prc. — KANUTAJAbHBE BJOAKCH "

e i, BHICBODOKAZCMBIC Ha TOM Ke

- TpeGyesuie Kanutaabume BAOKCHHR OXBATHRZIOT BAOKEHHS A
(:cuoauue cpeacTsa (060pyI0OBaHNe, COOPYAEHHSA # ycTpoiicTsa
.:'lamm B ap.) # 06OpOTHLIE (3anacul MaTepHalos, TONAHBA H ap.)
H3 BCAHYNHY KOTOPHIX BAMACT BHEADPEHHE HOBON TeXHHKI. %
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BeanynHa TpebyeMbix KanuTadbHbIX BJONEHHA MOmeT OuniTh
PaCCUHTaHa MO BAPHAHTY YTOMHEHHLIM H NPHOAMKEHHHIM CNOCO-
Gamu.

Yrounenuntit cnocold onpeaesaenns TpebyeMuHX KanHTAAbHMX
BIAOMEHHA 3aKJA0uaeTcs B apaMOM pacueTe OTACALHMX BAOKEHHT
no gopmyne:

Krp. = Ko 4 Ky + Ksa. + Kuns. 4 Ku.
rie Ko — xanuraaphble sa0xcHus B obGopyaosanue, norpebroe
no BapHauTy, pyo;
Ky — 70 e, B COOPYeHUA H yCTpoicTBa;
Kaa. — 70 e, B 31a1tH5;
Kinp, — TO e, B HHBEHTAPD;
K. — 10 e, B 3anace MaTCPHANOB.

Yroutsenuulit cuocol paciuera CAeAyeT NPHMEHATH BO BCEX CJY-
¥agX, KOrla ecth HeoOxoaHMBIC Aamuble, ITHM cnocolGoM UEACCO-
00pPa3HO NDAB3OBATHCS, KOTAA CONOCTABAAIOT BAPHAHTHLL BHCAPEUHA
TeXHHKH H OnpeaesisioT (QAKTHUECKH AOCTHraeMulil 3KOHOMHUCCKHI
9thhexT # IKOHOMHYECKYIO 3(DPCKTHRIOCTE,

[IpuOatxkensnil cnocod pacyera TpedyeMuX KanHTaAbUBIX BIO-
WeHHil COCTOHT B HX ONpejescHid Ha OCHOBE OTPAC]ACHbBIX HOpMa-
THBOB VAEILABIX KAMHTAABHLIX BAOKEHHN Ha eRHMHHUY NPOAYKUHH
B roa. [Ipn OTCYTCTBHEM TaKHX HOPMAaTHROB TpebyeMmble XalHTadb-
e BJAOKEHAR A0MKHK OuTL An60 0co00 paccuntaHel, Aubo npH-
HATB 110 ARAJNOIHH ¢ APYTHMH OTPACAAMH.

Kanuraneume BAOKeHHA B CMEXKHLie OTpacau (vak Haamsae-
Mble CONPAMENHbe KamHTAAbHLIE BJOMKCHHA) B Kauecrne OTie]b-
HOrO caaraemoro qopayast onpeaencana Kp. caeayer ApuMeHars 8
pacuere, ecAH IKCNAVATAUHA CPCACTS Ha JANHOM CTPOHTEIBCTBE
(DpeAnpHATHH) BLI3WBAET H3MCHEHHE BEJAHMHHL OCHOBHBIX W 66O-
poTHbIX QOHIOB B APYrHX MPEANPHATHAX, CMEKHLIX ¢ nepsuiy- Ha-
NpUMEP, H3MEHCHHE MaTePHANOB, BHId H DPasMepa 3aroTOBOK Jje-
Tajell MalHHB HAZ MEWHIOCTPOUTEALHOM 3aBOAC MOXKET BHI3BATDL
MOTPESHOCT: B KAMHTAALUBIX BAOKCHHAX HE METAANYyPrHuecKoM
3aBOJE, MOCTABJIAIIEM MAIDHIOCTPOHTCALHOMY NPEANPHATHIO 3TH
MaTePHANb MK 3ATOTOBKH,

Kpyr conpaxesnnx orpacheii, YUHTHBAECMBIX B pacuere, caeayer
OrpanHauTL AHWIL TEMH H3 HHX, KOTOPHIE HCHOCPEACTBCHHO W MO-
CTOAHNO CBA3alLE ¢ 3aBOAAMH, M3FOTOBASMIHMHE HAH HCOOAL3YIO-
wHMH paccMmaTpusaeMmie cpeictBa. OcoGenno Heo0X0aMMO yyH-
THBATL CONPSAKENNbE KANHTAAbIbE BAOKEHHS "B OTPACAH, N0OCTaB-
AfIOUINC OCHOBHBIC CPeACTBA, NPH 3HAMMTEALHOM o0bBEMCE NOTped-
HOCTH B HHX,

Conpsiennple KanuTaabHue BJAOKCHHA N0 NOCTaBKe OCHOBHBLIX
$OHAOB PCKOMEHAYETCH YUHTHIBATD TOALKO MO NEPBOMY KPyry (KOH-
UEHTPY) conpszcius,

COllpfl)Kelllch KamuyaJAbHble BJAOKEHHA B CMCHHME OTpacyaH "

il4

£

(npeanpuatus) Kew. Moryr 6mMTh  paccumranm  npud
dopMyae: P IPHOANKEH O IO
"

w
Ko, = 3 3 Mei K,
Coml Lol
fA€  ©— HYHCIO BHIOB CPEACTB, MO KOTOPHM TpedyioTes conps-
HEHHBIC KaNUTAJLHLIE 3J0XKEHNA:
N — YHCA0 KOHUEHTPOB CONPSKeHNs;
Mei — xoansecrso C-ro suna CPEACTB B NEPBOM  KOHUEHTpe
CONPRAENUT, HEOGXOAHMBNX NS NPOH3BOACTBA palor
Ha UpeAnpuATHI (OTPACAN)-HATOTOBHTEAC NO BAPHANTY;
Ke — yaeabhbie Kanutaanuble sIomeHis B pacuere Ha cii-
muuy cpeacrsa C-ro pHaa no sapuanty.

Yaeapuble KanuTasbibe Biowenns s paciere mHa eaunuuy
crpouteancrsa C-ro suaa (Ke) npuunmaor no OTPAcACBLIM HOpMa-
THBAM HAH, €CAN HEeT NOCJCAHHX, 0cOBO PACCUHTHIBAIOT, HAN npu-
HHMAIOT M0 aHAJOTHKE C APYTHMH OTPACAAMM, '

Koraa o6nem n yaeabusiit BEC_CONPAMCHHMX BAOMENNI 3nayn-
TCALHBL MO pa3MepaM, BEAHUNHY STHX BAOKEHHHA MOKHO paccuuTaTh
ANANOIHYHO MOPALKY PACHETA KANHTAABHHIX BAOKOHHA & npei-
npuaTn (orpacan).

Ecai conpaennue Kanutaabibic BAOKEHRHS CYHTATSH TOALKO NO
NEPROMY KOHUEHTPY (i==1) it OrpavNuNTBCA OANHM BHIOM cpeacrs
(Hanpumep, IKCKaBavTopw), HeOOXOAHMBIX A4 NPOU3BOACTBA CTPO-
ATEABHBIX PAloT, YO A4 MCXANHYECKOTO CNOCODA CMCKHBIC Kafi-
TaAbHNE BAOKEHHS ONpeieasior:

Kew. = Mc1 K

mp ¢ =1 Kew. = Mu Kp
rae My; — xoanyecrso 3KCKABaTopoR, NMOTPEOHLIX AR BHNOANCHHA

3a3auHoro obnvema pabdor, eauHMIL;
Ky — yaeabuue kanurainpusie snoxenns no OTPACAN NEePBOro
ROHLUCHTPA (MZIWHHOCTPORHIE) HAa ONMH 3KCKasarop,
: py0./ea. nan py6./r.
Ecan Kew. paccuurmsaty, ya TPH OCHOBHHIX BHAA TeXHHKH, npi-

MEHACMOR NpA MEXaHUUCCKOM cnocole (sKcka
BAaTOPH, CK
Gyaba03epn), Toraa: ( # L

wed
KCM. == ?‘;1 MCI Kt == M" K( '§' Mg] K: + Mu K;y
rie M), — koanueeTno norpeduux 3KCKARATOPOR, ean=nu:
My — T0 XKe, cxpenepos: : iy
Ma; — 710 ®e, OyNbI03CPOB;

Ki, K2, K;— yaeabssie xanuraabuse BAOKEHHS 1O Kam oMy
BIAY TNpHHUMACMONl  TeXwakm  ( 3xcxasaT(;paM
cxpenepad, Gyaviosepam), py6./en. uan pyo6./r. '

s B3PHBHOro cNocoba cMeIKRbIC KamiTaabHWe BAOKEHN NPH

OAHOM KOHUCHTPE CONpAKeHHa (XuMudeckan NPOMBIULTERHOCTS,
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npon3soaswas BB) u asyx suiaax cpeicTs (B3pHiBuaTHE BCLLECTBA
% TeXHHKA), NMOTPeOHHX 145 NPOKIAANBAHHE KAHAJO0B B3PHIBOM,
ONPEACARIOT CALAYIOIUNRM 0GPA3OM.

Jlas oaoro BMAa TEXHHKY (HAnpHMEp, SKCKABAaTOPOB) auafo-
FHYHO MeXaHnHIecKoMy crnocoly npu e=1:

KCM. - M'n Kg-
rae M/;; — KOJAHYCCTBO IKCKABaTOPOB, NOTPEGHHN AAS BLNOJMEHHS
3anansoro obbeMa paGoT B3PHIBHEM cnocoGoM.
Ias Tpex BHAOB TEXHHKH (3IKCKaBaToOpH, O6yAbAO3CPHI, TPAHC-
nopriste cpencrsa) Ken. npn =3

w=rd
Kes = 3 Met Ke = M’y K + M’y Ks + M5 Ky,
o |

rae M’y — KOAHMECTBO IKCKABATOPOB;

M’ — 10 Ke, GVILN03EPOB;

M’;, — 10 Xe, aBTOMAINH,

Il B3IPWBYATHIX BEWECTB MPH YCJAOBHH, YTO HX MPHMCHACTCA
TPH BARA (aMMOHHT, 3epHorpanyant, uraanut), Kew no dopmyae:

3
2 MC?KC = l“r. K| + MnKz + l“n ‘(3.
(o |

rie =3 — uncao snios BB.

Kanuraasuse saomenns B obopyaopawne Ko, norpeGuoe no
BAPHANTY, CKAAAMBAIOTCH KAK CYMMa BIOKEHMA N0 OTACAbHBIM BH-
aaM o6opya0BAHHA:

Ko = Ko.r. + Kos. 4+ Ko.n. + Ko.y-,

rae Kox — Kanurajbible BAOKCHHA B TEXHONOrHHecKoe 06OpYio-
Banue, norpebuoe no BapuanTy,
Ko.s. — T0 XKe, B 3neprevuueckoe ofopyropanue;
Koat. — TO ke, B noabeMiuo-Tpancnoprioe ofopyrosanne;
Ko.y. — TO Ke, B CPCACTBA KOHTPOJAs H YNpPaBaCHis.

CroumocTs npoaykuun (TeKylUlMe 3aTparthi) W METOAW WX pacyera

Moxasaredn celGecTONMOCTH NPOH3BOACTBA NPOAYKUHH H CTPOH-
TeahHux pato1 HeoOGXOAMM BO BCeX CAydasx Aas pacuera spoex-
THBIOCTH HOBOM Texuuxd. MHOraa vo/bKo OH ABAACTCH 10OCTaTOM-
ANM 148 ApeasapuTebnoli ouenxn spPekTHBHOCTH.

B Kauecrse 3TaJOHHOrO NOKA3aTCAR B CTPOHUTCALNON OpraHH3a-
UHA DPHEAMEIOT NAZHOBME KaALKYIAUMR (B NpAMWX 3aTpaTtax),

aeffcToyloulne 8 AauHOl OPranH3aumK, a OpH HX OTCYTCTBHM —

CAMNAUIBIE PACUCHKH NPHMEHHTEABHO K MECTHLIM YCAOBHAM.
TpaMeie 3aTPaThl ONPCIEANIOT B CJALAYIOUEM NOPSAKE:

1) ocsosuyio 3apaboriyio naaty pabounx no Eannuy nopmam

u pacitenxam (EH # P) ua cTPOHTEALHO-MONTAXKNBE PaGOTH!
2) 3atparnl fa MAaTCPHAAB HA OCHOBC NMPOM3BOACTBEHHLIX HOPM
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PACX0Ad  #  NAAHOBO-DACHETHRIX  UeH  (PPAHKO-NPHOGBEKTHOrO
CKnana.

B nepsyio cTaThio BKAMOYACTSA OCHOBHAR 3apaloTHas naata pa-
GOMHX, 38HATLIX Ha OCHOBHOM NPOH3BOACTEE.

Honoaunteabias 3apabornas maarTa, oTYHCICHHN HA COUHAIb-
HOE CTPAXOBAHUC NPOUIBOACTBCHHLIX PAlbOYHX H BO3RATPAMKICHHSR
3@ BRICAYTY JeT BCCrO NEPCOHANA BXJIOYAIOTCHS B CMETH PacXo108
M0 06CAYAHBAHNIO NPOHIBOACTBA Il YAPABACHHS,

KaabkyJAUHOHNBIME  eAMHRIAMH 1PN pacueTe ccBECTONMOCTH
MOTYT CHHTATBCA CAMHMIL, KOTOPWMH H3MepacTcs o0wvem paGor.
B 3aBucHMOCTH OT BHeApeHHS HOBOM TEXHHKH TAKHMH  eIHHHLAMN
MOTYT OhiTh DHSHYECKHE HAH YCAOBHWE TOHHBL, KYOHHCCKHE MAN AH-
HeHiLe MeTpH A T. A.

CeGecToNMOCT CTPONTEABHO-MOSTAKINY PAGOT CAAracTes M3
3ATPAT, CBAAMHEIX ¢ HX BEINOJKCHHEM, W BKIIOUaeT 3apaloTHYIO
fAaTy NPOK3BOACTBCHHBIX PalOuNX ¢ HAUNCASHHS MU,

Pacyer peansunsl ceSecToMMOCTH pador NPH CPEBHENNH BApPH-
aUTOB MOKIO BUWIUOJHHTL ABYMA MeToxaMu: 1) yrounemiumM, Koro-
puiil 0asHpyerca Ha OonpeAenel iy BEAHTHIE PACXOAOE NO Kaaomy
JACMERTY cebecTOHMOCTH padoT, # 2) npHOJHKCHHBIM, KOTOPLIA OC-
HOBAH Ha HopMmartHsax jarpar.

YToHeHHbl MeTOA nyuKei, ecan Tpedycres KONKpeTHmit anaana
BCTHUMIL OTACALHLIX 3aTPaT, COCTaBARIOWHN celecTonmocTy pabor,
310 HeoOXOAMMO npH auasinze IPPEKTHBHOCTH BAPHANTOB, cpan-
HeHHH 1 BROOpe uX.

CebecTonMocTs paGoT npi YTOMHEHMOM METOAE paciera ompe-
ACANIOT KAK CYMMY PA3MiIiLx 3aTpar;

C=Cs+ Cu-Cs+Ca,
rie Cs — 3apaloTHas nJ1aTa OCHOBHHWX H BCNOMOTATEALNLIX pado-
qux (c nayncaeHHaMN);

Cu— 3aTpaTh H2 MaTepHaH;

Cs — T0 e, Ha 3JeKTPOIHEPrHIO;
Ca — 70 e, H3 aMOPTH3AWHIO 06OPYAOBAHHS.

3apaloTHYI0 NAaTY OCHOBHBIX M BCNOMOTaTeAbHMX paboyux nog-
CUHTHBAIOT MO dopMyJIe:

Cs= Cao. + Cas,
rae: Cso,— 3apaloTHas N1aTa OCHOBHHEIX PaloMHX (C HAMHCACHN-
aMH);
Ca.p.— T0 XKe, BCHOMOraTeAbHBX paldoumy.

3apaboTHy!0 NAATY OCHOBHHIX PaGOMHX ONPEAEANIOT HA OCHOBE
TapRQPHNX CTABOK ¢ YueTOM AOMOJAHHTEALHON 3apaloTHON NJaTe
Apyrux HAMHCACHHI.

B ofutem Bile 3apaGoTHYIO NAATY OCHOBHEIX paGounx (¢ na-
YHCACHUAMH) HAXOAAT no dhopmyae;

Cso.= Crc. 8 Kns Knaa. 8t,
ra¢ Cre — cpeadsa vaconas TapudHas CTABKA OCHOBILX pabounx,
3ANATHIX HA vnepaiuH, pyod./dea.;
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a — KOo3(phHUHENT, YIuTLBAOWUE npHPaboToK pabouux Ha
Onepannn;

K3, — KO3 HIHEHT, yuRTHBAIOWHA JONOJIHATEALHYIO 3apa-

Goruyo naary,
Ku,s. — ROI(POHIIEHT, YUHTHEBAWWNA HavucaeHus 8 $oHI CcO-
UHAJBHOTO CTPAXOBAHMS,;

B — xoaddumient, YUNTHBAOUIHA YHCACHHOCTL OPUraibl
A160 KOAHYeCTBO 000pYA0BaHHA, 06CAYKHBACMOrO NPH
BBUIOJHCHHN ONEPaUHH;

t — HOpMa BpcMeHM Ha ONEpauHio.

Yacosyo TapudHyio CTaBKY OCHOBHMX NPOH3BOACTBCHHBIX pa-

oounx Cre caegyer NpHHHMATL MO ACHCTBYIONEH TapH(HON ceTke.
3apaboTHYI0 NAATY BCOOMOFaTCAbLHBIX PAaGOMHX MOMHO paccui-

TaTe NPAMBIM HJIH KCCBCHHBIM NOPAJKOM: B NEPROM (AYuae aHaNo-
FHYHO pacyery 3apaloTHO NAaThl OCHOBHLIX palouuXx, a BO BTOPOM

HPHHATD NPONOPUHONANLHON cyMMe 32paboTHON NaaThl  OCHOBHBIX.
paGounx,

3aTpaTe Ha aMOPTH3AUHK OCHOBHLIX (OHAOB ONPCICAAIOT, HC-
X045 H3 0a1aHCOBOH CTORMOCTH OCHOBHLIX (ONIOB H HOPM FOAOBHIN
aMOPTH3AUHONHEIX OTHHCACHHI, 110 (opMyae:

K-a
== .
T
rae Ca — cyMMa aMOPTH3ZUHOHHEIX OTHHCSCHHA NO 1aHHOMY BHAY
OCHOBNHIX (POHAO0B, PYO.;
K — cronmocth ocHoBimX (honios (ofopyilosanue no BHAAM,
3/2NKA DO THNAM H T. 1.), py6.;
d = HOPMA TOAOBBIX AMOPTH3AUHONHLIX OTYHCAGHHA NO CO-
OTBCTCTBYIOINEMY BHAY ocHOBHBIX ¢onaos, %;
A — ronoeoft ofveym pabor, M¥ro.

OGuiHe roAOBHIC ANOPTHIRUMOHNBIC OTYRCJACHNS ONpeaeasion
nyTeM CYMMHPORAMUY BEAHHHHLE aMOPTHIAUROHNEX OTYHCACHHIT O
Raz{10MYy BHY OCHOBHEIX (bOH,'lOB.

YACALHYWO BeARUHHY aMOPTH3AUME OCHOBHHX (OHAOB onpeje-
ARIOT ACACHHEM obuied CYMMbB TOJOBBIX dMOPTH3AUHOHHLIX OTHHC-
JCHUH HA rol0BOH 00LEM NpPOHIBOACTBA NPOAYKUHH HAH palor.

IMpu pacuere IKOROMHHECKOro IDPEKTA N0 VKPYNHCHHHIM NOKa-
3aTEAAM 148 HCHHCACHHA CeOeCTORMOLTH €AMHUUBL MeXalH3HPOBaH-
lLx pador Moo noassopatbes dopmyaoi C. E. Kautopepa:

Cs. Cez, + Cs. + Cs,
= Vr

rae Cp. — ce6ecTORMOCTS: BHNOAHCHHNY MEXAHHIHPOSAHHHMX padoT

Kax[ao0ro sHaa 3a rona;

Cea. — exunoBpeMeHHIe 33TPATH, CHBAIAHHWE C Opraxusamued
MEXaHHIHPOBAHNOIO NPOLECCa, He VYTCHHBIE B celecro-

HMOCTH MEIWHHO-CMCHLI, 38 roja;
Cs. — IKCTAY2TAUHONHBIC 3aTpaTH 33 roa;

C3, — 3apalotias njarta padouuX, 3@HATHIX B TEXHOAOTHYE-
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CKOM npouccce, HEYYTCHHAH 8 CeOECTOMMOCTH M2IHHO-
cMeH, 3a roj;

Vr.— ofbeM 1aiHOrO BAAa PaGoT, BHNOAHAEMMK MeXaiuusu-

POBaKHBIM CNOCOGOM 33 roi.

B ceGecroumocts npoayxuun win pabor BKaWOMAIOT BCe pacxo-
AHl, CBA3AHHBIE C SKCNAYaTAUHEN MAWHH, HCMOAb3yeMbLIX B npolecce
CTPOHTEABCTBA, H CTOMMOCTb MATepPHAJ0B (panKo-naowanka. [lo-
STOMY CEOECTOHMOCTH NPOAYKUMH WAM PA0OT CTPOMTENLHOTO MPO-
necca (1 M® BuHHMaeMOro rpyHta #am 1 M aamnm KaHaJia) MOMXKHO
[I0ACUNTaTL NO MNOKA3aTen10 CeGeCTOHMOCTH MalHHO-cMeHu. [Ipn
ITOM BCe 33TPATH M0 IKCNAYATAUHH OTHOCAT K CMeHe palors Ma-
WHH H, TaXHM 00pa3oM, BLIABAAIOT 444 OlPCleAenHbX YCAOBHR ee
paboTi ce6eCTONMOCTL MaMINHO-CMEHH,

B cootseteTBHM ¢ ycranoBBuicHicS NPaKTHKOH CMeTHOro mena
IPHHATH TEPMHHH: CTOHMOCTL MAIIHHO-CMEHB, CTOMMOCTh MeXaHH-
SHPOBAHHOrO CTPOMTEALCTBA npouecca M T. ., NPHYEM NOA CTOH-
MOCTBIO CACAyeT NOHHMATh 3aTPAaThl CTPOMTENBHOR Oprauu3alUunn
1A ceBecTonMoCTb.

ITponsnoacTsennas cTOMMOCTh MAWNRHO-CMEHH 33BHCHT npexae
BCCTO OT NPOHSBOAHTEALHOCTH MAalIHH, 3apaloTHON naaTh paGounx,
OGCAYKHUBAIOWNX MAWNUKY, SATPAT HA AMOPTHIALWIO MAWHH # Ap.

[ToacyHTan CTOMMOCTL MAWHNO-CMCHH BHEAPACMON TEXHHKN,
IHAA MNPOHIBOAHTCABHOCTL MAIIMHB M NPOAO/KHTEIbHOCTh CMelk,
MOHO ONMPEACTHTH CTOMMOCTh BWCMKH | M® BulHHMaeMoro rpysra
(0€3 HAKAAAHBLIX PACXOA0B):

Cu — cu .

qat
rae  Crp. — cebecronmocts 1 M3 rpynra, py6.;

CM-CM.— CTOHMOCTE MAWUHO-CMENB, PYD.:

Qs — NPOH3BOAHTEABLHOCTD MallHuul, M3/yac;
t — uncao “acop B MAaUIHHO-CMeHe.

CebecTonMOCTs CTPOHTENBIO-MOKTANKHIMX PabOT CKAAAWBACTCH
H3 rgmmux 3aTPaT M HAKAAANBIX PACX0]0B.

HHKCHHE (AKTHYECKHX HAKAAAHBIX PACXONOB BCAEACTBHE CO-
KPAINCHHA OPOACMAKHTENLHOCTH CTPOHTEALCTBA ABAACTCA OAHNM 113
BKHBIX (PAKTOPOB, ONPEAEARIOUUX NPEHMYIECTBO HHAYCTPHAL-
HLIX METOAOB CTPOHTENLCTBA, TO €CTL NPHMEHCHHA KPYNHOO Ma-
ttrnnoro mpoussoacTsa. [Mostomy Hakaaimee pacxoam npu ompe-
ACaeHHH SKOHOMHYECKON 3(QMCKTHBHOCTH NOACHHTHBAIOT MO OT-
ACILHLIM CTATBAM HAN rpynnam cravedi ¢ yweroM aeficrayloumeii
CAeAyIued rpYNMUPOBXH HAKAAAHNT PACXO10B:

a) yCJAOBHO-NOCTORHHBIX;

6) 3aBHCALLHX OT YHCAEHHOCTH palouny;

B) 3a@BHCAULNX OT OOUIEro pa3Mepa OCHOBHON sapaboriiof
nAaThH,

K yca0BHO-NOCTORHHBIM HAKAZANBIM PAcXoaaM OTHOCKTCH pac-
X01bl, abeoqi0THAA BEJAMUKHA KOTOPHIX B TeueHHe nadHEPYeMoro

Crp. =
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nepuona (HanNpuMep, ropa) ocraercs HCH3MEHHON, & OTHOCHTENb-
Haf BeJMUANA, HCHHCANEMAan B MPOUCHTAX K NPAMEIM 3aTPaTaM HAH
K OCHOBHOM 3apaGoTnoil naate pabouux, YMCHLIIAETCA NPH COKpa-
WeHHH NPOAOAKHTEABHOCTH CTPOHTENBCTEA WIH MOHTAXHBIX PalborT.
Sro pacxoan na 3apalorhyl HAATY 2AMHHHCTPATHBHO-YNpaBJjeH-
4ecKOMYy MEpCoHady, Ha cOoacpKanue caykeGHBIX NOMCUEHnH, no-
JKAPHO-CTOPOACBOR OXPaHbl; Ha HHANULHO-KOMMYyHaAbHO® 06cay-
KHBaHHe PabOTHHKOB cTpouteabctsa ¥ Ap, OOwHi pasmep ycJon-
HO-MOCTOANHBX Pacx0i10s coctapaser 60% HOPMATHBHOM CyMMul
HAKJAAHBIX PACXOA0B,

Ipynna nakaaiupX pacxoios «0», 3aBHCAWMNX OT HHCACHHOCTH
pabounx, BRAKYAeT: 3apaGoTnyio niaty pabounM, onaaTy npocToen
10 aTMOC(ePHHM YCAOBHAM, KOMAHIUPOBKH, NPoe3l K MecTy pado-
TH; OXpaHy TPyAa M TEXHHKY 0€30nacHOCTH; HHAHUHO-XOMMYHAdb-
10e OOCAYKHBAHHE; Oprann3obanuuiil Habop palouux u Ap.

[pynna «B» HAKIZANLIX PACXOOB, 3aBHCAMKX OT Pa3MeposB
OCHOBHOIt 3apaloTHON Maarel pabouHX, BKAKHMACT: OTYHCIEHHST B
¢oHA comcTpaxa, OTAYCKA H BHXOAHBE NOCOGHS I AP.

IKOHOMHS YCJIOBHO-TIOCTOAHKLIX PACXOI0B, @ TAKKE APYrux cra-
Tell HaKJ2aHLIX PACXOA0B MOKeT ObiTh AOCTHIHYTA KaK B peayJib-
TaTe MEpPONPHATHI, HENOCPEICTBEHHO HANPABICHNBIX H3 CHUMKEHHE
STHX 3aTpat (Hanpuyep, NPHMEHCHHE BPEMCHHMX HHBEHTAPHBIX CO-
opyxeHnuit, 6oJe¢ COBCPIUCHHBIX HHCTPYMEHTOB, BHCAPEHHE SKOHO-
MHYCCKUX METOXOB MPOH3BOACTBA pabOT B 3uMuHEC BpeMs M T. 4.).
TAK H NPHMENeHHs TeXHHKO-3KOHOMHYECKHX (AXTOPOB, BAHAIOMMX
f@ BEANMHHY PASAHMHBIX [PYNN HAKAAAHMX PACX010B (MPOAOKH-
TCABHOCTD CTPOHTEABCTBA, YHCJACHHOCTL PaGOYHX H CyMMa OCHOBHOR
3apaboTHOil naaTe pafouux, TpedyeMas 148 BHNOJAHCHHS A3nnHOTO
obbema pabor).

Ecap 8 pesyabrate BHEADEHHA HOBOW TCXHHKM COKpallaercs
NPOAVANHTEABIOCT CTPOHTENBCTEA, TO Pa3Mep HAKAAUNLIX Pacxo-
0B aas sranona (6asoBoro BapHanTa) OnpeACAHCTCH N0 HopMa-
THBY (Cc yueroM (aKTHYECKN AOCTHIHYTOTO HX CHHXKenus), a Aas
npeaaaraemoro meponpuatus (sapuanta II) — no dopuyae:

-Hy ST I A B
H = Hy = uand H,(l T,)
rae H— pacueTnmit pasMep YCJOBHO-NOCTOAHHBIX pacxonos ¢
Y4CTOM SKOHOMHH, AOCTHTAEMON B pe3yabTare CcoXpalue:
HHA MPOAOKNHTEABHOCTH CTPOHTEABCTRA,
Hy — yCAOBHO-NOCTORHHAA HACTh HAKAAAHBIX PACXOAOB;
Ti — MPOAOMKHTEABHOCTL CTPOHTEAbCTBA ‘N0 (Aa30BOMY Ba-
pHAHTY,;
Tes — TO KC 10 HOBOMY BapHAaHTY,
2 — HKOHOMHA YCJ0BHO-NOCTOAHHBIX HAKAETHBIX PAacXO/L0B.

Mpumep. IpoaomKuTeABHOCTL CTPOHTEALCTBA O0ObEKT2 CO-
Kpawserca B 2 pasa (50%) no cpaBneHmio ¢ HOPMATHBHBIMH CPO-
kamu. CyMMa HAaKABAHBX PACXOL0B MPH CTPOHTEABLCTBE COCTaBAfLT
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9800 Thic. py6. PasMep ycaA0OBHO-NOCTOAHHBX PACXOA0B C YyWUeTOM
popmarsea xoctiraer 9800-0,6 = 5880 thic- py6. [as npeanarae-
MOro MEPONPHATHSA HAKJAAAHBIE PACXOAB PaBHbL

H = 5880 % = 2940 Tnc. py6.

Kax Brano ¥3 npHpeaenHniX TaHHBIX, COKpawmeHue NpOAOJIKH"
TeAbHOCTH ¢TpouTeabersa Ha 50% (B ABa paza) no3soOASeT CHH3UTb
HaKJaanue pacxoan Ha 6860 Teic. py6., vau Ha 70%.

YcnoBHO-NOCTOSHHAN 4acTb, K KOTOpofl otHocutes 60% wopma-
THBHON BCAMUMHBL HAKAAAHBIX PACXOA0B (4AMHHHCTPATHBIIO-XO3AN-
CTBEHHBIE, XKHANIHO-ROMMYHa/ AblLe | Ap.), onpeieasercs no op-
myae:

Hy o= C-k06 L
(I+n)(l +k
rae C— cMerHas CTOMMOCTb CTPOHTEABHO-MOMTaXHHBIX palor no

3TAJIONY;

k — pasMep HAKAAAMBLIX PACXOAOR M5l ABHHON CTPOHTCABLHOMN
OpraHH3aUuny;

0,6— ngggb )ycuosuo-noctoauuoﬁ YacTH HAKAAAHBIX PAcNoOA0B
(66% ).

N — HOpMATHBHEIT pa3Mep NAAHOBHIX HakonaeHui,

Pazmep #aKAaIHEX PACXONOB, 3aBHCAWNX OT OCHOBHOM 3apa-
6oTHON naarwm pabouHX, HCUHCAREMOR B cOCTaBe NPAMLIX 3aTpaT,
pasen 15% cyMump 3apaGoOTHOM nAaTH,

Pasmep HakJaAnBIX PAaCcX010B, 3aBHCAWMX OT YHCACHHOCTH pa-
Gounx, cocragager 60% TPYAOCMKOCTH, HCOOXOAHMON Ha AaHHbI
odbeM pabor. OOwan 9KOHOMHA HAKAAAHLIX PACXOA0B ONpeieNser-
€%t CYMMOIt 3KOHOMHM, PACCHHTAHHOA no OcHOBHBIM (axrTopaM, OT
KOTOPWIX 3ABHCHT BCAHUNHA HAKAAAHBIX PACXOI0B:

Ju=Hy (1 = %) + 0,15 (31, — 3n,) + 0.6 (Q; — Qo) =
= Hy ( f— %) 40,1530 4 0,64Q,

{ Te
rae H)-(I——T—'-)—sxonomm Ha YCAOBHO-NOCTOANNOR 4YaCTH Ha-
]

KJA4aHBIX PACXO10B;
0,15 33.n. — IKOHOMHS HAKJAAAHBIX PacX010B, 3aBHCAIWEA OT
cHnAenns 3apaloTHON NAaTH;
0,6AQ — 3KOHOMHA HAKAAAHBIX PACXOIOB, 3aBHCALEA OT
TPyAOeMKOCTH (YHCACHHOCTH pabounx).

Onpenenenue NPOH3BOAHTEALHOCTH TPYAA

[TpOH3BOAKTEABHOCTS TPYAA H3MEPRETCH OTHOWEHHEM KOAHUECT-
Ba NPOU3IBCACHHON MPOAYKUHH K TPYAOBBIM 3aTpaTaM.
KoaAR4CCTSO NPOAYKUHE NPUHAMAIOT B HATYPAJAbHOM H3MEPCHHH
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(00beM seMasnmx paGor B KyGOMETpax, NPOTHAKEHNOCTb KaNana &
Metpax # T. 4,). Yacro noanayores oGpaTHHIM NOKA3ZATEAEM, KOTO-
PHil H3MEPACTCS OTHOWICHHEM 3ATPaT TPYAA K KOAUHECTBY 1POIYK-
un. [lpoussoante uHOCTh TPyaa (MAH TPYAOEMKOCTH) npH pacue-
TaX 3QDEKTHBHOCTH TEXHOAOrHYECKHX NMpPOUeccos H3Mepaercs audo
3aTPATAMR TPYAA B YeJOBCKO-ANHX, AN0O na OCHOBe BRPaGOTKH B
ACHCHKHOM HAW HATYPaALIOM BRIPAMKCHMM.

POCT 1pOH3BOAHTEALHOCTH TPyaa (CHHKCHME TPYAOEMKOCTIH)
NPHBOAHT K CHHACHHIO Ce0CCTONMOCTH  CTPOHTENLHO-MONTAAKHBIX
palor, BO-NCPBBLIX, 32 CYET CHIAKENHS NPAMBX 3aTPAT; BO-BTOPHX,
33 CHCT YMCHBUICHHA HEKJAAMBIX PACXOA0B, 3aBHCALIUX OT uHCaelN-
HOCTH paGoTalolHX.

Cinzenne ceGecTONMOCTH 3a CUeT POCTd MPOHIBOIUTETLHOCTH
Tpyaa onpeaeascrca no gopmyae:

a—Cy
-t
9 100 = a b,
rie @ — pOCT NPOH3BOAHTEALHOCTH TPYaa, %;

C3 — pocr 3apabornoit naarw, %;

b — yaeavuntii sec 3apadoruoii naatw e GasnucHoR (sranon-
HOM) CCOECTOMMOCTH, IO/ eXMHHILb.
[Toxasarens pocra NPOH3BOANTCABHOCTH TPYA4 @ MOACHHTHLIBANOT
no tdopmyae:
sl a5l
a= T0—3 1009,
FAC @ — pocT NPOH3BOAHTENbHOCTH TPyAaE, %;
q — CHHMEHHE TpyRoBEIX 3aTpaT, %.
[Noxasarean CHHKENHA TPYAOBHWX 3ATPAT HAXOAAT MO dopymyae:

q=—9-‘—;—°’- 1009,
rie Q; — TpyaoBbe 3aTPAThl NO 3AMEHACMON TeXIIHKe, Yea.-TH.;
Q2 — TO Xe N0 HOBOM TEXHHKe.
CHHUKCHHE TPYAORMKOCTH N0 HOBOH TeXHHKC ONpCACAAETCS CO-
Kp2lenHeM NpoAOAKHTEIbHOCTH cTpouteabcTsa. Ha craaun npea-
BAPHTCABHBIN PACYETOB TPYAOCMKOCTh MOXKHO HaiiTH no opMmyae:

C
AQ—AT—B--d.

rae AQ — cHIDKCHIE TPYAOECMKOCTH, Men.-1H.;
AT — coxpauichue npoAOIKHTEALHOCTH CTPOHTEABCTBA npu
BHEAPCHHI HOBON TCXHHKH, JeT;

C — cMeTHast CTOMMOCTb  CTPOHTEABLHO-MOHTAKHMX pabor
YH4CTR2 KaHaaa (HAH BCEFO KaHAMa), HA KOTOPOM MpH-
MCHRRTCH HOBas TEXHOJOTHS CTPOHTEALCTBA, PYyO:

B — roaosas BeipaGorka na CTPOMTEARCTBE KaHaJa, 10CTHI-
HYTas CTPOUTEALHOA OpraHusauned, no sTaiouHOMY Ba-
pHaHTy, py0l, Ha uer.-rox;

d — Koauuccrso paboynx axedt s roay.
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[Mpusep. CMeTHas CTOMMOCTb CTPOHTEABCTBA Y4YACTKA KaHa-
Aa N0 3TANOHHOMY BapHaHTY (NPOH3BOACTBO paboT MexanHueCKHM
cnocoboM) C=4500 rtuic, py6. poaoakareasrocTs pador no 3ra-
JOKHOMY BapuanTy cocTasaser 2,5 roaa. IlpuMenenne B3pbiBHOrO
cnocofa 138 CTPOMTEABCTBA KAHAAA NO3BOJACT NPOJOKHTL 3ITOT
yuacTox Kanaaa 3a T=12 roaa.

TpeGyerca onpeaeants CiiDKeHie TPY10BHX 3aTpat oT sHeape-
HHA B3pniBHOro cnocoba nponasoicTsa paGor. Coxpautenue npo-
AOKHTEABNOCTH CTPOHTEALCTBA MPH ITOM COCTABUT:

T =T —Ty =25—12= 1,3 roaa,

lonopas BupaGoTka wHa oauoro paboTaoWero, AOCTHrHYTaA
CTPOUTEALHON opranusauness (no aauumm LICY), B=T7200 pyGaci.

Toraa cummenne TPYAOEMKOCTH OT BHEAPCHUA B3PBIBHOIO ClO-
coba nponssoacTsa paboT paBHoO:

AQ — 1.3% .235 = 190820 wea.-an.

IKOHOMMHUECKHIT dPPEKT OT COKPAIEHHA CPOKA CTPOKTENLCTBA

Cokpalenne npoAOIKHTEABHOCTH CTPOHTEAbCTBA O0bekTa (Ka-
Hana) oGecnevHBacT BO3MOMKHOCTD JAYYLIETO HCNOJAB3OBAHHA OCHUB-
HEX MPOH3BOACTBEHUBIX (GONNOE H OOOPOTHHIX CPEACTB, 8 PE3yab
TATE Yero AOCTHIEETCH ONPCACACHHWIL SKOHOMEYMeCKH 3dpert. On
NPOABASICTCA 338 NPEACASMH CTPOHUTCIBHON OpPraHH3aliy — B Mac-
wrabe Hapoanoro xosgncrsa. Bejauuuny storo yeaonnoro spdexta
onpei1easior no gpopmyac:

3¢ = Ey K| (T' — Tg).

rae En — nopMaTHBHLI KO3POUUMCHT 3 beKTHBHOCTH;
K; — cTonMocTh OCHOBEMX (POHAOB it OGOPOTHHX CPEICTS MO
ITAAOHIOMY BEDHAHTY;
Ty — NPOAOAKHTEABNOCTD CTPOUTCALCTBA MO ITAJONNOMY Ba-
pHauTy;
Tz — 70 Ke N0 BUCAPACMOMY BapHaHTY,

Ha craunu npeapapurcabHuiX pacueros Ky MoXHO onpeacants
#3 3asneumocth K;=05C, rae kosduuuent 0,5 oznavacr 50%
nponspoacTsenunix (onaos, 3 kotopux 30% — OcHOBHEIC NpOH3-
soacreennsie donan u 20% — oGoporkbie cpeacrna, a C — cMer-
Has CTOHMOCTh CTPOMTCALHO-MOMTAKHMX padoT 3TAJOHHOrO Ba-
puanra.

CoKpaltente NMPOAOAKUTENBHOCTH CTPOHTEALCTBA O6YCA0BAN-
BAET TAKIKE BO3MOMKHOCTL MOAYHCHHS HAPOAIOXOSAACTBCHHOIO 3KO-
HoMuyeckoro 3hgexta 3a cuer cokpawenns olbeMa He3aBeplueH-
HLIX KanuTaabliblX BAOXKKCHHH, KOTOPHII ONpesenseTcs ia ocHose
AGHHBIX 0 paszMepe BAOKENHHX CPEACTB H MPOACIKHTEALHOCTH Oé~
PHOAA HX OTBACHRHHA:

Ak = En (Ku T — K¢ Top),
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raec Ku n K¢ — cpeannit 3a neproa CTPOATEAbCTBA HOPMATHBHLI .
(MpOCKTHLIA) H QAKTHYRCKHH Pa3Mep KANHTAABHMN BAOMKCHNIL

Yucaeunue 3navenys Ky # K¢ onpencasiores no dopuyie:

K nan K= s ¥y tonrtiBa » %,

n+l

rae Ky, Ki, Ku — Hapacraouue Hrors xanuraibHbiX BJAOKCIHA K.
KOHIlY TepBOro # T. A, KaJeHZapHLIX MepHOIOB.

34 BPEeMH CTPOHTEALCTBA;
N — YHSJI0 KAJSHIAPHBIX NepHON0B.
Ecan ropmaTtHBHEIT CcpOK
CTPOHTEJALCTBA  MeHbIDe Of-
HOro roaa, T0 Aas onpeaeie-
HHA  passepa  BAOKCHHBIX
CPEACTB  CJACUVCT HCMOAB30-

Taebanya 26 L

Pacnpeacacnue kanuraasunx
BAOXKEHMI N0 NePHOASM CTPOMTEALCTER

BaATh NoOKasarean Kl- Kﬂ. Ka nsg:;:.fv;.w‘ [Tepaos crposresbcrss

HADACTAOUHMK UTOTAMIl MO renciva wop-

Mecalam. gmnmcennh | AP T

5 ne

Kanmuraabhoie BAOKeNus,  Pibech waow

OCVILECTBASEMbie (10 HTOraM

CTPOHTEABCTBA COMIACHO  ye- - > P lg

AOBMSM,  MpeayeMorpeHubiM (e ® Ry pole ) Kal Kol iN8

CHull (Cnpanounnx nopm © Ko, % K || Kk | K] Kn

NpaBHa B CTPOHTEILCTRE),

pacnpeaensioics B MNOPAAKE,
npugedenitoM 8 tabauue 26.
Aronomuueckuit 3 dext, BOIHUKALILKA B HAPOAHOM NO3ANCTBE
OT BHEAPEIHA B CTPOHTEABUON OPraHH3AUNH MCPONDHATHA HOBON
TCXHHKH COCTABAACT:
I = EnK,(T\—Ts) + En(KuT;—KdT:) + En®(T,—Tz) — SuKxz,
riae Euk, (T—Tz) — axonomuueckudt 3DPEKT 0T yaAydUICHHA He-
NOAL30BAHUA  OCHOBHMX  NPOHZBOACTBCHHLIX
(OHI0B H 0GOPOTHLIX CPEACTE; ¢
Ky — cTONMOCTH OCHOBHBIX NPOH3BOACTBCHBBIX (ouzOB H oGopor-
HbIX CPEACTB CTPOHTEABLHON OPTaHH3AUMH,
En(KuT|—K¢Tz) — napoaHoxXosaficTBeHuull  KOHOMHUECKHT 3¢
(HeKT OT COKpaUteHns o0veMa He3aBeplUIEHHLIX:
KanhTaabHLIX BJAOKEHHM;
Eud(T)—T2) — wnapoasoxozaitcTeennnfi 3phekT or A0cpOUHOrG
esoaa oOkCKTa B AcCHCTBHE,
D — noanan cMeTHAA CTONMOCTH 0GBEKTA N0 ITAAOHHOMY BAPHANTY;
Ka — n0nosureasnsie KanuTagbuble BIOKCHHA HA BHEAPEHHe HO-
ROT TEXHHKH.

Kanutanbnume BAoXeHus, OCYIMECTBASEMME NpH B3PHBHON Tex-
HOAUrHH CTPOHTEALCTBY KAHAJOB, ONPEACAAIOTCA 3aTpPaTaMit Ha
TEXHHKY, NOTPeGHYO Aast NPOKAAAKH B3PHIBHON TPaHUIEH, W TpaHe-
NOPTHHE CpeacTsa.
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101080ft sxoHOMMYCCKIT 3 dEKT OT BHeApeHHs HOBOH TCXHHKH
oay4aloT no opmyac:
Ar = 3cb. + Iux. — En.Ka,
rae ch. — IKOHOMHS ceHecTOMMOCTH paboT (3KOHOMHA CTPOHTCAL-
HO#l Opranu3auuH, JOCTHTHYTas OT BHEAPCHHA 'nonoﬁ
TEXHHKH) NO CPAIHEHHIO ¢ 3AMEHACMOR TEXHHKOM]
K- X.— KOHOMHUUCCKHA 3D PEKT, BOSHHKAIOUWMA B HAPOAHOM X0
3AACTBC, OT BHEAPEHHS B CTPORTEJNLHON OPraHM3ailui
MEpONpHATHIL HOBOR TEXHHKH;
Eu Ka — fonoanuTenbHbie 3aTPATLl H2 BHEIPeHHE HOBOH TEXHHKH,
DKOHOMHS CTPOHTC/ABHON OPraHH3alHuy panHa
3¢6.= Inp.+ A4,
rae Jnp. — 3KOHOMHA NPAMBIX 33TPAT CeOCCTONMOCTH]
311 — SKOHOMHA HAKJIaAHLIX PACXOAOB.
Dap.=dut + M + I3n
Han 3np = (C;—Cy)A,
rae dMT — 3KOHOMHA 3aTPAT N0 MarTcpHaaaM;
MW — TO e, N0 MAUIHIHAM H MEXAHHIMAM;
D30 — IKOHOMHEA CCHOBHOH 3apaloTIOH NAaTH;
C, — ceGectonmocts NpoayKuan (1 w* rpynra) no 3raiony;
Cz —410 e N0 BHEIPHEMOMY cnocody,
A —obvem pabor.
lonosoii IKOHOMHYECKHR SQDeEKT Aan  OnpeleicHns  BeanuH-
Hbl NpeMHH 32 BHCAPEHHE HOBOR TEXHHKH ONpeACARoT 110 $op-

MyJe:
’ Ar.s.= (Cy4euk;) — (Cot+enKs),
rae 3r.3. — rogosoit spdexr, pyo.;
C, — ceGecTonMOcTs 10A0BOr0 06beMa NpoayxuHi (pador)
110 STAA0HHOMY BApPHAHTY,;
Cg — TO K¢ TO BHCAPEHNOMY BapHaHTY;
K; — CTOHMOCTD NPOH3BOACTBEHNBIX GOHIOB MO 3TAA0MY;
Kg — 70 e no BHCAPACMOMY BAPHAHTY,
‘eH — HOpMaTHBEHBUE KOS (HUHERAT SKOHOMHUecKO 3PPex-
THBHOCTH.

113 Beex BOSMOMKHBIX BAPHAHTOB OCYILECTBAAEMOrO MEpPONpHATHA
nHanbonee 3KOHOMHUECKH 3(PODEKTHBHBIM fABASCTCHA TOT, BHelpeHHe
KOTOPOro TpefyeT HAMMeHBIUIMX KaNHTaJAbHBIX 3aTPAT H OAHOBpe-
MeHHO ofecneqHBaeT HaHMeHbUY CeDeCTONMOCTL NPOAYKIUIH.

Ecan Oonee HH3KOM ce6eCTOMMOCTH NPOAYKUHH MOMKHO JQCTHT-
HyTb npH BapHanTe ¢ Gojee BLICOKMMH 3aTpaTaMH Ha ero BHea-
pense, sonpoc 06 3PPEXTHBHOCTH TAKOr0 BAPHAHTA HYKHO pelIaTh
nyTeM COM3MEPEHHs AONOJNHTEAbHBIX KaMUTAAbHHIX BAOKEHHH C
JKOMOMHCH B3 TEKYUIHX 3aTpaTax, TO eCTh nyTeM HCHHCAEHHs Cpo-
KOB OXYNaeMOCTH AONOANNTEAbHHIX 3aTPaT HAH KOIPOHUHEHRTOB
sxonomuteckoi apdexrusHocTH:

Tox =.__K'—K’ r g = CL-:..C' =.-.1._ -
OK. C,—C .

K| - K: Tou
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rie Ky # K; — sarpatu ua BHCAPENHE MEPONPHATHA NO CpaBHH-
BacMuIM BapHanray, pyo;

C u Cp— cegecroxmocn NPOAVKUNH MO 3TUM e BapHAHTAM,

pyo.; :

Tox. — cpok oxynaemocri AONOTHHTEALHBIX KanHUTaJAbHLIX
BIOKeNnni, aer;

& — Kospduunent cpasanTeablON

(hexTHBROCTH. 3

Cpox oKynaemocTit xanurasnHbx BAOCKEHHA noxaisisaer, so

CKOILKO Pa3 KAMHT2JO0BAOKEHHS HPEBHUIAIOT SKOHOMHI Ha cede-

SKOHOMHMECKON 3¢h-

CTOHMOCT, OH XapaxkTepHayeT BPEMSK, HEOOXOANMOE A7 BO3MEIllLe-

HHA KanuTaldcnmx 3aTpaT 33 CYCT SXOHOMHH TEKYWHX pacxo-

208 npoussoncred. Kospduunent shpdekrustoctn asanerea obpat-

HORt  BeAMUMHOM CPOKA OKYHaeMOCTH R MOKA3bIBaeT BCAHUHHY
SKOHOMHY Ha H3AEPKKAX NPOH3BOACTBA MM BEAUYHHY npuOblau Ha
| py6. KanuTanosaokennd,

[lpn onpeaeacnun SQPCKTHBHOCTH BHEAPEHUS B3PHIBHOIO CNO-

€002 CTPOHTENLCTBA KAHANOB HA CTAAHM MPOCKTHHIX pabor BapHak-

Thl (B3PBIBHON CTOCOG M MeXAHHYCCKHIT cnocol NPOH3BOACTBA pa-

60T) cpaBHUBAOTCH npE noMoutk GopMya nNpHBelCHHBIX 3aTpar:

Il = C + ExK,

rae C —rojoBuc 3aTpaTh, cBA3aNHBE ¢ IKCnayaTauMen Kaunana;

K — noanas emernas croumocrs CTPONTEILCTBA K2Hana (¢ yue-

TOM BAHAHHS TPYROCMXOCTH H MPOIOIKHTCALHOCTH CTpOH-
TEJAbCTBA HA pasMep HaKkAaaHbX PACXOAoR);

Ed — nopmatusnpi KO3 duunenT sdhhekTusHoCTH,

Foaosnce skenayataunonksie 3aTpaTH  (PH HCNOAB3OBAHUMN
B3PBIBHOTO CNOCOGa MeNblUIe, 4eM NPH MeXaHHYECKOM cnocobe npo-
H3BOACTBA PaboT (3a cyer HCKMIOUEHNHs OGIKUOBKH Kanana #eaeso-
GeTOHHBIMH NANTaMH, acdaabToGeTOHOM i Ap. marepnanamu). lo-
A0BOR 3KOHOMHUNUECKHA sdderT OMPEALARIOT KAK PA3UOCTD NpHBe-
ACHHBIX 3aTPaT MeKay 0a30BWM H BHeAPTEMBIM BADHAHTOM,

prMep. Pacuer sxoHoMuueckodi SPPexTHBHOCTH KanuTadb-
HLIX BAOKEHUA OT BHCAPEIHS HOBOW TEXHOJNOIHH (B3puiBHOro cno-
co0a) BMECTO AeMCTBYIOUIErd MeXaluueckoro nHa CTPOHTEABCTBE
KaHAJI0B OPOCHTEJBHLIX CHCTEM 3aKJI043erca B CAEAYIOWEM.

Bapusnoit cnoco6, 114 ocyuectaenns KOTOPOro Henoab3yior-
C4 pasinuine B3puBYaTHe BewecTsa, Ha Kapakymckom kawaze
powies ONLITHO-NPOMBILIACHHNE HenMTaHus B 1970 u 1971 rr.

Botemxn 2as kawasos, npokaazmnacMue pH NOMOWIN B3pwiBa,
XapaKTCPH3YIOTCS SHAYHTEALHOM YIAOTHEIHOCTLIO HX CTEHOK H HA.
710 06ecneunBacT BHICOKYIO BOAOHEMPONHIAEMOCTE H, TakHM o0pa-
30M, HCKMIOYAET HEOOXOAHMOCTL AOMOAHHTCABHLIX 3arpar Ha He-

KYCCTBEHHYIO OOAHUOBKY KaHaja, TO ccTh YRAGAKY npoTHsOpHALT- |

PAUHOHHOrO 3Kpana,

Baxueilulee npenMyuecreo B3pWBHOrO cnocoba — pesxoe co-
Xpaiietite NPOJOMKHTENLHOCTH CTPOHTENBCTBA KaHANOB (B 2—
2,5 pasa). 10 06YCAOBAHBACT BOIMOIKIOCTD pauHoHaaLnoro pac-
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npe.’le-’leHHﬂ i HCNOJb30BAKHS OCYIMCCTBAACMBX KANHTAJbHBIX B.’Iaol;
WmeHHil H NOCTHMCEHHA 3KOHOMHUecKoro 3dderra Ha craauy Kq.
CTPOHTENBCTBA, TAK H axcnn)yarauuu KaHana (B pesyastarte 10<po
ro BEOAZ ero B ACHCTBHE).

g Haunwit pacqer npoussenen Ha 06BeM padoT, 3aNPOEKTHPOBAH-
upl# HUCTHTYTOM «TYypMEHrHNPOBOAX03» AAf MHOHEPHOrO yHacTxa
Ieok-Tene—Kazankug, ¢ ueabio OpoUIGHHS H OCBOGHHS 3eMelb B
sone IV ouepean Kapakysmcroro kamasna. Hexoanwse nanuse aid

pacdera npHsesenn B radanue 27.

Tabauya 27
Hcxoanste aanMble 118 PACHETA IKONOMHYECKON SPPEXTHEHOCTH

Mexamwsecknt | Bapusnoh

Noxazaren cnocod cnocod
O6uen semasnux pador, Man. w® 35% 33%
Opomaemas naowWass, THE Ta. e B
ObGsoauacsme nacrOuilta, MaN. (a 25 5
Janna ganana, XM e =9

B JEMJAKHOM pyCae = .

B achasvroberone o =
[MpoRoAKHTEABHOCTS CTPOHTEANCTRA, JeT 3
CMETHAA CTOMMOCTL CTPOHTCALHO-MOHTAMINMX pa- i =

Hor, wan. py6. A
’uOGmaa ?uc‘run CTOBMOCTbL CTPOHICABLCTBA, 105 B
. pyo. . =
“‘%‘w&onum 1 m' Bueaku, py6. 0.% 0,29_0.76
To me ¢ yderom 3atpat Ha oGanuonky, pyo. 1,
HopmaTupHuilt pacxoa HaKIaLHNX PACXOLO0B, 0168 il
1043 CARHHUR 2
Hopmatupuumf pasmep YCAOBHO-ROCTORHHOR YacTh ¥ e
HARTJAHEX PACXOLOE, A08F CANHRIL R
HopmatiBiufi - passep WiSHOBLWX HaKOmAeHud, b0 L
A0AR CAMMNLN v
Unerwit A0X0A MOCYAZPCTBa U7 PEaAMSAUNH TODA-
pOB TepepaloTEH NPOAYKIUH CeahcKoro Xxosaficraa, a4 by
VAN, py6. ’
Cpo‘:cyoxynaemocm N0 YKCIGMY LUOXOAY XO3RACTS, £ =
fer 39 =
To e, C y9eroM 4OXOJa rOCYA3pcrsa, Aer v
Il%no.:;mre.)';:nue KanuTaACBADAKCINA, THC pyb. - 200

DROHOMHIO HA ceOeeTONMOCTH (Ha NPAMBIX 3aTPATAX) AAR yHacT-
Ka KaHaaa AJHNol 26 KM, rAc NpeRycMCTPeno HCKYcCTBEHHOE (ac-
(haabTOGETOHHOE) NOKPHTHE, onpelcaaeM no popmyae

T 27(5():5—3(:2«‘2‘32! 6., 1419 3epHO
s mounta 2np=(1,9—0,6 B3=4,04 mau, py6.; -
‘r—-{;:a’:ay?m-r: Sup. -p(l.(9—0.4)3.3=4.95 MAH. py6.; Ans HraanwuTa
Anp.= (1,9—0,32)3.3=521 man. pyo.

Kax BHAHO M3 pacueTa, JKOHOMHS HA NPAMBIX 2aTpartax fBafer-
CA 3HAMHTEALHON M B C/yuae NpPHMEHEHHS HIAaHHTa NpeBLIAacy

5 man. pyo.
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np. = (c, ety ) A,

9

’ N =

rae C'y u C";—cebecronsocts 1 M3 BreMxn NPH B3PBIBHOM CNOCO-
e ¢ yyeToM TeXHOAOTHH B3pHBAaHEA (cXeMa pac-

NOJ0KEHHS 3aPALOB, HX BeC, FAYOHHA 3aN0KCHHS,

npumensiemuie BB u ap.).
Ias ammonnra el

e b _ 059 4+ 076
np. (0.38 T )28.7 == — 8,47 MaH. py®.
A4 3epHOrpanyanTa

oo me (038 _ 035 + 0,45 2
ap. = (0,38 — 22508 )28.7_—0.574 MAN. Y6,
JANA Hraasura

4 o-m "
¥up. (0,38 — -—2;03-5—)28.7 = 1,72 man. pyo.
JKonoMus Ha nPAMBIX 3aTPaTax npy BIpPHBE 10CTHIAETCH TOAb-
KO 33 cHer A0MOJHUTEABHBIX 3aTpaT Ha npomnocpn.nbtpauuomnylo':-
g;:mxg. c);lguazxusae.\lyro Ilp;l MEXaHHueCKOM cnocode, Kotopast mo-
g ecTouMocTh 1 M* puiemxu ¢ 0,38 10 1,9 pyG., 10 ecTe 8
[lpu orcyTersun satpar na O0JHUOBKY (APH COOPYIKEHUN Kana-
713 B 3eMARHOM PyCae) IKOHOMHA Ha MPAMbIX 3aTpaTax npu B3pwB- "
HOM CrocoGe BOIMOKNA TOABKO NPH YeA0BHH OPHMCHEHHS HPAAHHTA
(camoro aemesoro BB), ona cocrasaser 1,72 san. py0. Ho aas no-
ayuchnn Tpebyemoro spdexra B3PLIBA, MOAYYEHHS BHICMKH KaHaja
341aHHOTO NPOGHAA B HACTOAUIEe BPCMA HEABL3A OrpaHu '
TOABKO HIA2HHTOM. PAR
Buecre ¢ tem cnuxenne npamumx sarpar npn B3PBIBHON TeXHO- |
_ IOTHH BO3MOXKHO yXKe cefiuac, # npeie Beero 3a cuer BB, cocran-
agiounx 80% srtux sarpar. INpeanoaaraercs, uro 6yny1" npume- :
WATbCS pasanuusie BB B puae cmecn 5 pavumx uan COOTBETCTBCHHO
PONOPUHOHATLHBIX KOAHYECTBAX, & 5TO NO3BOANT CHH3HTL npaMbic
3ATPATH, C yuetoM npnMesenus taxux cmeccit BB npu sspusax'
IROHOMUA HA NPAMBIX 3aTPATAX COCTABHT: A5 aMMOHKTA H 3epHO-
4

rpanyanTa
0675+0,40
(0.38 =t —-2—) 28,7 = — 4,59 man. py6;
A8 aMMONNTE ¥ HraaHuTa 4
[ -
(0.38 — _67%22_) 28,7 = — 34 Man. py6.;
A5 3epHOrpanyAnTa u HraanuTa

/ 0404032 \, &
(038 - ——2—_) 28,7 = 4 0,574 man. pyo.

B rabGanune 28 npHBeleHbi Pe3yAbTATHl pacucTa SKOHOMHA Ha
gPAMBIX 3aTPaTaX B 3aBHCHMOCTH OT mpuMenseMux BB.

Tabauya 28
IKOHOMMSL HA NPAMBIX SATPATAX MPH HCMOABIOBAMMM Pasunx BB

== Sxosounuecxih aPdexr, Man, pyb,
Yqacion xanaa g g 'i"é i é gg EE
3| £ (525 | 3 | 3 §-§.=
" 8 k= ! o | ; = ‘l- - li
. NOKPMTIEM 44,04 +4,95 +95,21 g
He3 NOKPLTHA —8.47| —0.57| —4,59| -+1.72| —3.4 | +0,57

Ha yuacrkax kanaia 0e3 NOKPMTHA 3KOHOMHA Ha NpAMBIX 3a-
TPaTax A0CTHraeTca TOJLKO NPH YCAOBMM NPHMEHEHHS HriaHHTa M
CMeCH 3CPHOTPAHVJANTA ¢ HLAAHWTOM H COCTABASET COOTBETCTBEHHO
1,72 u 0,57 man. pyv0. OnHaKO ¢ yueTOM NPOXOIKABIOUIHXCH Teope-
THHECKHX HCCARA0BAHHA M NPOMBIMACHHHX 9KCNEPHMENTOB BO3-
MOIKHO aaJabHeiillee COBEPUICHCTBOBAHUC TCNIIOAOTHH B3phiBa H
OnpeAeaACHHE ONTHMAALHLIX NAPAMCTPOB, UTO MO3BOJAHT YMCHLIIHTDL
pacxon BB u, crenosateanno, cuuants cebecroumocrs | M* pueMKi
no npavmm 3arparad. [lpu 3toM OGYCAOBANBEETCH BO3MOKHOCTH
SKOHOMMA 34TPAT 3@ CYCT NOTEPh BOAW HA (PHALTPAUHIO B Pe3yib-
rate 00pa30BalHA NPH BIPHBE YNJIOTHCHHOR NPOTHBOPHALTPANION-
HOf pabouci NOBEPXHOCTH KaHaaa.

C DaNULM NPOEKTHOrO 3a1aHHA, NOTEPH BOAK HA VUacvKe Aan-
Hoft 48 kM Kapaxkymckoro kanaaa cocrasasior [,477 w¥/cex, 10 ecth
qouTH 1,5 M® 80AB KAMKAYIO CCKVHAY TCPACTCA NyTeM QHALTPauHM
ce B HeoOAMIOBANHYIO # HEYTIOTHEHHYIO NOBEPXNHOCTL Kananaa.

B To e BpeMs nOoTepH BoANW Ha (HALTPANMIO H3 KaHaJja, npoi-
ACHHOTO NyTeM NPUMCHEHUS B3PLIBHOH TEXHONOrHH, NO 3IKCNEpH-
MEHTANBHEIM 1QHHLIM, NOJYUEHHBIM B ycaosnax Kapaxysmon, co-
crasasior 0,153 m¥/cex., To ectb nouti B 10 pas Meunite,

Vuureinag cTOMMOCThL TepAcMoil Ha (HALTPAUHIO BOAN, paBnylo
740 Toic. pys., IKOHOMMA 3ATPAT 3a CHCT YMEHBIICIHHA ANOTEPhL npH
23pHBHON TexHoJOrHN na ywacrke Kapaxymckoro xanaaa aaunoi
224 KM, conpymaeMoM 0§e3 HCKYCCTBEHHOrO MOKPHTHS, COCTZBHT
(224 : 48) -0,74 = 3,45 MaH. py0.

[MpnbamKeHni pacueT SKOHOMHH OT YMEHbIUEHHA NOTCPL BOAK
Ha GAALTPAUHIO CAEAAH € YYCTOM 3HAJOTHMHBIX IPYHTOBMX YCJA0-
BRIt cpaBHuBacMbIX yuacTkos Kapakymckoro xamaia. .

IKOHOMHS HAKJAAHBN DPACX010B, S3aBHCAWMHX OT 3apaborTHOM

naaTH,
. 3.m.= 0,15(3n—3n,),

rae 3m — cpeangs 3apaborias naara oanoro paborapuiero no
STAA0HHOMY Bapuaury, pasia 1500 py6. B ron (mo Aau-
uein LICY YCCP);
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3n2 — cpeansa sapaGoruas n

B3PLIBHOMY criocoly

H€TOB npuHuMacrcy
B stowm

DKOHOMHS HAKAAAHBLIX

AQ=AT§¢: AF=T;—

73 987 (00
AQam F 5 LN U0
Q=15

Ju.1p.=0,6-362 229,0=217 3374

JKOHOMHS HaKA2ANBIX pacxoaos,
CTOSHHOM wacTh, swpamaercs (opaty.aoi,

.y, == Hy( — -,.::;-) ;

rae C—cmersas croumocts crTponTen

staqony;

— PA3Mep HAKJAAAHBIX Pacxonos
APAKYMCKOr0 Kanaxa

16.6%);

0.6 — pasmep. yeaosno-nocro
X0z08;

n=0,06 — pasmMep naaHoBMX HaKomIeHH

T # Tz — npozoamureasiocts cr
Bapnanram.

Hy = 73987.0,166.06

CTasuT:

OH. y. = 59428 ( 1— ;—%) = 2971,4 Tuc. py6.

OGwas sxoHOM#A HakAazmbix pacxozos Dy = dn.an. + du.rp. +
+ Sn.y,n0+2l7.34+2971,4=-3188.74 THIC. py0.

DKOHOMHR CTPOHTEABHO

1 OPrauu3auun pasna: 3 = 3np.+ Iy =
4,04 +3,19=7,23 man. pyo.

IxoHoMuueckuii shdexr or ya
HHIX MPOH3BOACTBEHHBIX (POHAOB 1
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CAYHAC IKOHOMHH HOT.

-235 = 362229 HeJ.- AN,

rae 7200 — ronosas BHPaboTKa Ha oamoro

JOHHOMY BapHanty (no aanuwmm [aassosctpos YCCP), nocrurny-
Tasn CTPOHTCIBHON Opranusaumei,

Oraa 3sKOHOMHSt OT CORpamlenns 7

POHTeABCTBAE nO CONOCTaBaAfeMblM

19987:0,166-06
(1+0,06) (1--0.166)
Toraa IKOHOMHA YCAOBHO-NOCTOAHHLIX

A4Td 0AHOIO  pabotaowero 110
(1a crazuy NPEABAPHTCALHEIX pac.
pasuoh 1500 py6. B rox).

Te=83—15=15 (roza);

paborawouiero no sra-

pyroeMmxocTn NOCTHTH er
pyo.

JABHCAWMX OT HX YCA0B8HO-00-

C-k-06
=
(I+ ) +k)
bHO-MOHTaXHbX. paGor mo 4

Hy =

(219 Typxmenckonr CCP,
3TOT HOPMATHB  COCTABANET.

AUHON  4aCTH  Waxaaanmx pac-

fi (mo mopvam 6%):

= 5942,8 Tuic. py6.

HaKIaaHux Pacxoaos co-

YAINCHHS HCNOAB3OBAHNST OCHOB-
O0OpOTHHX cpeacrs, 06ycaos-

a-
reHuMil COKpauleHnem npo,lonml(zc(.?;uogrn; CTPOHTE]bCTBA, BHIP
® sasucnmocThio: .= e K, (T\—Tz).
mae};;ﬁ CTaAWi NpPEeABApHTESBLIIBIX PAcueTOB  MOXKHO r;gn*n:u?:
K=05C, rae C—cMeTHag CTOHMOCTH CTpOHTengO-MOH 3
\a6o"r. l'l'pu stom Ky =0,5-73 987 =36993,5 ‘rug. ny0.;
g¢'=0'12.36993'5(33?3;15) 36%5(:§r'33a?:13ﬁpy 3a cuer COKpauCHHA

KOHOMUUeCKHI 3 gexrr, I :
o:'nzua He3aBepPIUCHHBIX KAaNHTAAbHLX BJOKEHHH, paBen:

k. == En (Ku Tn — Ko Tp).
Beauunnut Kn u K onperessaorcs no  3aBHCHMOCTH
Kot Kot ... 4K o Yycnennwme snauennas Ku n K¢ onpene-

ok : 29 Tabauya 29
JAI0T N0 BannpiyM Tabanunt 29, PN ocy:l:cm:;::x
"OMCHN

K 30 4 65 + 100 ¥ 1_36 — 499%: "n"u::;gmeaum

Loy 0 e 4 Fon crponresicrea
K@ == lo_?l? == !—2?—'5 - 68%- CHPOMTENCTRA lm"“i "W‘ Tpereh

1,5 +

K 35 | 3
Orciona: Kn =0,49-92 107= Moo 2 l 3 \ %
45132,43 1sic. py6.; 3p

- ; 6
=(,68-92 107 =62632,76 Tuic. pyo. ‘ -
3xouo§l?qecxuﬁ appexr or coxpam.emm3 oﬁzerza“g?;;nfg.usxei
HLX  KANHTAJI0BAGKEHHN ucqncgnennz k=0, g
— - 1,5) =4973,78 roic. py0.

G%i?ﬁzgut;cgmm apdexT B pesyaprare Ayyluero ucnzg:;:;:}ueiz
NPOH3BOACTBCHILIX (OHAOB H COKpAUICHHA 06'7%;2 81 s
HBX KalHTAJ0BJOZKEHUH B CyMMe IJOCTHrier s 'nony-
wan 11,6 mas. py6. D70 HApOAHOXOZANCTBCHHAA IKOH bk
aaaMad BE. CUeT CORpauLenus npo;xémmuzcabggg:{ueczgzgc;na o

! BICBOOOK
Ja ¢ Tpex /A0 NoayTopa Jer. o
'r(;: ag:rb n‘:'nonhsoaauu B JAi060f APYroil OTPACAH HAPOAHOrO
”ng:;)ai KaHhaja B AcHCTBHe #a nojaToepa roia pau,:ﬁz 12}:1?;21-3(6,:2
MOXKHOCTh MOJAYHEHHA 10M0a 7
cpoKa 06YCJAOBHT BO3 i GUAvET o oo
) npoaykuup. Ilo np
€Ma CCABCKOXO3RAMCTECHHOMN 4 o Sl
JenHolt nepepaloTKH 3 P
JAH3aUHs TOBZPOB NpPOMBILL i
ﬁfﬁx obecneudT HHCTHI rofoBOM 1OXOQ rocyaaperea B CyM
2 . pyo.
-8‘4}{%2‘:0%;1 Ha BBOJ KaHana B 3xcnn)'ara|;;g panbie ;x&o::;::;:
14, 3KGHOMAUCCHHR eKT OT peas
CPpOKa Ha noaropa roaa, SR
HH YYHTHIBACTCA TOAL :
AONOMHHTEALHON TPOAYKL Ja na rok,
TbCTBA H BEOA B IefCTBHe

OTOMY 4TO OKOHUAHHE CTPOHTE! :
l:mryrynpoue,oih'u JeTOM, TO €CTh YXe RocJe OKoH4aHua pabor no
CeBA H NOCAAKH.
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OGuwinit sxoHOMBuCCKHA 3PPHEKT 0T BHEADCHHS B3PLIBHON Texe
HoAOrUN pasen: 3 = 3c6.+ nx.— EnKa. win 3 = np.+ Iy 4
+ dax.EukK, 3
rae Ka. — aonoanuveasurie kannranonioxenns (B aasuom cays

dae KanuTaNoBAGKEHHS NPH BIPLIBIOM cnocobe) ;

Ea.—nop.\iamnuuﬁvxoag)cpnuuem IROHOMHYMeCKON 3 (peKTig

Hoera, pasaum 0,12 g,

Kannraasisle saoxenns fiPH TEXHOJOrHH B3PHIBA CKAAAMBAKOT
C U3 cacayiownx 3aTpar: P

l. Ha coopyxenun ckaanos BB NPHCTANUHONNBIX H HeNoCpeds
CTBCHHO y Kaiaaa w3 pacuera 100 kr BB sa | u aanum B3pbiBae
Moit pueMxi, Tlpu Taxom yaeabnom pacxole Ha 1 kKM Kasaaa Tpe-
Oyerca 100 1, a Ha ncio AMHHY Kanana, pasayio 250 kM, — 25 The. 1)
lipu ycaosnn pacxona BB 100 t » ACHB H C y4eTOM HeoOXOANMOro.
HEACABNOro 3anaca norpebyercs coopykenue NPHCTAHUHOHHOFG.
CKIa%a eMKOCThio 700 1. 3aTPaTil Ha CTPOHTEABCTBO CKi41a TaKoR
EMKOCTH cocTasst 50 1wic, %)'6. Kpome toro, ua CTPOHTCABCTRE.
TPCX BpeMeHHbX ckaato BB emkoctsio mo 120 v xaxamii noTpes
Oyercs cute 100—103 Trc. py6.

2. 3atparw Ha TEXHHKY 2451 MPOXOAKH 33apAAHMX TpaHulel
ONPEALARIOT B IABHCHMOCTH OT BHAOB # KOAHYCCTBA MAUIHK: IKCKa-
Barop, obpathas aonara (1.-7715) =7715 PY0., 3KCKaBaTOpH-1par-

agiius 3=302(2-4600) = 9200 py6. Gyavrosepm  J1-271A
(2:2525) = 50350 pyo.
10

Croumocts 12 anromamun KpA3
8930 py0. i
Obine KanuTasoBaOKenus ¢ yuetom 3aTpaT Ha COOpYKeHie
ckaazos BB cocranar 136 Twe. pyo., a c yyeToM HeoOXOaRMOCTH
PLseppa Ha Hey4TenHoe B pacyere o6opyoBanne (50% ) — 200 Tric,
pyoacit, 4
Toraa obunit sxonoMuvecKHil SpdexT OT BHEApeHHA B CTPO-
HTCALCTBO K2HAA0B S3PLIBNON TeXHOJAOIHH COCTABHT: D = Anp.+
. +3H + B¢ + Ik—EuKa = 4.04+3.194345+6,66+4,97 + 28,4 —
—0,12:0,2 = 50,70 Man. pyo. .
Pesyapratil nposeaesnuix pacueros UOKa3aan, 9T0 BHCAPCHHE
BSPHIBHEIX TeXNOJOCHA XapaKTCPUIVETCH BHICOKHM IKOHOMHTECKHM
IPPekTOoM, A0CTHraRMEIM KAK Ha craauy CTPOHTEILCTBE, TAK H HA
CTAHKR IKCNAYATAUAN Kanaja, 3
C ueabio CPaBHUTENBHOrO IKOHOMHYECKOrO ANaAN3A Knesexnm:
oTacaenrem HMuctmiyta reovexumueckoii mexammkn AH YCCP
COBMCCTHO ¢ MHCTHTYTOM TypKMENrHNpOBOAXO3 cOCTARJeis! TexHO:
AOrMYeCKHe KAPTHW Ha NPOXOAKY yuyacTka Kapakymckoro Kanana
Aauuoft 100 M Mexaunueckum u B3pBBHBIM criocoGami. Texnoaorn-
HCCKHE KAPTH COCTABACHM A% TPeX BAPHAHTOB:
1) nmpoxoaky kamana seayT BapuBHLM crocobom o T0CaAL YO
meit 10paGoTKOM pazpuxIenuoro # 00patHo ynasiiero rpyura Ma-
UIHHAMH (IKCK2BATOPOM W GyabaoseponM) aag noayueHHs  apo-
DUALHOrO CeueHus Kauana; -
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FPY30H0ABEMHOCTLIO

Tabauya 30
TexHoaornyeckas xapra M | NPoXOAKA KAHAAA B3IPHLIBHLIM cnocolom

3
22000 »% B ToM uyucae BIpHBHON Bhemkn 13000 wf,
o “"uaaonu pux.;ueunn 9000 %, anuna 100 m)

¢ 20paGOTKOM PAIPHIXAEHIOFO FPYHTA MEXAMHYECKMM cnocofiom (npopuanussil

Bua pator

Kareropus

rpyna

Fasmmmnn s
eI

& | K-no e,

camn., pyb.

Cronsocti

3a
um:r;-em

T

Sapnaara,
Pyo.

Ofmns cTomse,,

pyo.

LRSS

-
=
=
=

i

2
Z
2

ey

i

na necs

1

©w

a

7

9

10

Pazpaboika 3apxa-
moft  Tpammen 3IKCKA-
BATOPOM-LPArAZRHOM
emkoctbio  xosma 0.5 %
B O1BaA

MpuoGpeTeitne, no-
rPYIRA W Nepesoika
BB ua paccrorsnc 1o
30 ®a:

a)  uepbBuf
aHT — BIPWBINNE
panuroM  (nrasnny
950%. ammomit . 6
HB—10%. CB — 10%
or crommoct BB,
pacxoa BB~—21 kr/n®)

fapn-
ur-

8) sTopoAl  Bapu-
AHT — BaEpuBanne  3ep-
Horpanyautom  (pac-
xon BB — 2 krjvd,
CB—-5% or croumo-
ctin BB)

Ykaanxa 3apaaa,
GOCBHKOB W BIpLIBA-
HHC:

&) HrI3HETON

G) 3epuorpanyan-
TOM

3acwnka  rpyHra b
Tpanwmernn  Gyabaose:
pox (0 10 x)

PaszpaGorka paspus-
AEHHOTO  TPYHTA M3
BIPHIBEBX OYRAIOD
IKCKaBATOPOM-APar-

111

AaitHom CMKOCTBIO
koBwa (05 M 8 orsan

100 a3

——
- -

100 M3

27.7

100 w3

92,0

174,0

2,96

189,6

25,48

45493, 6

Ze
>3

17,8

0.63

0.1

0,1

0,118

14,4

316,8

(&)
<

2,8

2.6

o
o

0,7

1,8

1,8

0, 390;

3,6

1,2

49,9

7,6

8,5

187,0
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PaspaGorsa rpynra,
PA3PVUICHHONO }3 J0-
Ma xawaaa (aopaGor-
Kd MO ceqesnio sxcxe-
naropoM-aparsafinon
EMROCTLIO KOBIa 0,5 3) | 1|

PaspaGorsa u ne-
PCMEIICHIC  IKCcKaBa-
TOPRYIX 0783108 Gyab-
Aosepom 10 20 m 1

100 »3| 88 [14,41267,210,39] 34,3 8.5

4,77 | 524,710,190{ 20,9 | 2,04

ANR  BIPNBAHMA ur-

RaHWTOM —| = [ = | = o358 —

73,00 —
AT DIPEBANKA Iep-
HOTPANYANTOM =)= | =\ — 169783 —
3atpar wa 1000 u?
npodiuisuoro oGneMa:
N0  nepsoMy  BapH-
auTy 24,4 — [2,13] —

no  BTOPOMY  Baph-
anry =il =l =

= |3817,1] — |2.13| —

2) To e BIPHBHMM cnocoBoM Ges 20paboTKH Mawunamy (nas
CIyHacs, KOrAa B3puBHON cnoco6 obecneyupaer npopuiLHOe ceye-
HHe KaHnaaa);

3) npoxoaxy xamaaa BEAYT MEXaHHYeCKHM CcnocofoMm.

NMPHBELCHHBNIX TEXHONOTHUECKHX Kaprax (taba. 30—32) npu
MEXaHHUECKOM CnocoGe MPOXOAKM KaHAAA OCHOBHAN sem/epoiinas
TeXHHKa npeicTaBaeHa IKCKABATOPOM-Aparaaiinom (oGben KOBIIA
05 m3) u Gyabosepo, HCNONb3YEMBIM AN PaspaboTky JokKa Ka-
Haaa, nepeMeulentA IPYHTa M NAaHHPOBKH OTBAJA, 3atpartut ma-
HIHHO-CMCH Ha NPOQHUJALHBIT 06Beym (22 Tee. MP) COCTABASIOT
148,6 py6., a sapadornan naara — 92358 pyo6. B

ITpu B3pusuoM cnocobe UPOKIaAKN KaHaaa (Gea 20paloTKy)
MPHMEHRCTCSA T2 JKe TEXHUKA, UTO H NPH MEXaHUTECKOM crnocofe (ee
HCMOABLIYIOT 108 NMPOXOJIKH M 3aTCM 3aCHIKY B3pLIBHOI Tpanuien).
Ho satpati mamuno-cmen 3zcch PABHE T01bK0 25,9 (TO ccTh oyt
B 6 pas Mensue, uenm ipH MexaiuyeckoM cnocobe), a 3apaGornas
nngra — 444,6 py6. (nporus 2358 PYO. npu  MexaHHueckoM cno-
cobe).

PH B3DHIBHOM cniocoGe NPOXOAXH Kanada c A0paboTKon ¢ro
CEUCHHS 3CMJICPOHHON TEXHHKOM HCNOALSYIOTCA T 3Ke MEeXaHH3IMBL
(3KckaBaTop-aparaaiin, Oyasposep), HO 3aTpaTet MamiHO-cMen
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Tabauya 31

a Ne 2 NpOXOAKH YHACTKA KaHANA BIPLIBMBIM cnocofoM
T“”M:g Y:;:gor':(uup:npom»n:ﬁ obvem kamaaa 19000 m? xauna 100 m)

3atpary
MannIeo-
CMEIN

30pneTs

Buaw pator

Kaveropme

rpyura
K-no eaumun

wecth, pyb.
"
eA,

i3] 2
5%

Y oneck
chnen

O6uan cron-

Cromeocrs
eammnn, pyé.

Eximns
HaMEpenns

Pazpafiorka
TPAHUICH  IKCKBBATOPOM:
Apariadnon i

[puoGperenne, norpys-
Xa M nepeposka BB wa
paccrofnte o 30 xm

a) nepsuR Bapranur —
BIPWBaHHE (MrRaduy —
90%. amvonur 6 KB—
10%, CB — 10% or cro-
umocti BB, pacxoa BB—
2,1 Kr/x?) 11t

6) BTOpOR BapHant —
S3PRBARNE ICPHOTPARYAN-
ToM (CB—5% or crou-
soctit BB, pacxoa BB —
2 kr/a¥) —-| 17

Yraauka sapans, Goe-
BUKOD H B3pHBAHME:

a) HraasHTOM - 1
G) seprorpaEyaNTOM —| 1

3acunka rpysTa B sa-
PAAHYIO TPANICIO 1

Mepesentenne  paspux-
JeHHOMO  I'PYHTa BIpIn-
HHX OTBa’NOB OT OpoBK:R
KaMaaa IKCKIBATOPOM-
aparaafinoM ¢ KOBuoM
exxocreo 0,5 a® I

To e, Gyanrosepoy ¢
NCPEMEIMENHEM  TPYyHTa
a0 10 u I

Beero  mo meproMy na-
pRanTY

aapsanon
100 2| 8

8
-t

189,6 10,63 5,001 4 | 11,2

39,9/92,013670,810,1 | 4,001.8 | 71,8

38,0{174,016925,210,1 | 3,8[1,8

103,7 (0,02 | 0,81,6
98,80,02 | 0,8]1,6

63,4
62,8

39,9] 2,6
38.0[ 2,6

100 w3 6 [2,96] 18,0(0,118| 0,7[1,26( 7.6

100w [28,5) 14,4 108,0 (0,390011,118,5 1932,5

100 M2 28,5(2,96( 85,010,118 3,32,04] 58,1

4475,1| —
TH.6| —

44,5
N0 BTOPOMY BapHANTY 24.8] — 1441,0

3arpare  ma 1000 w?
npodiaLioro ofinema

23,4
23,2

no nepEOMYy BapHaHTY 234,1| — 1.32‘I -

106,5| — [1,31] —

N0 BIOPONY BAPHAHTY
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Cpapunteapnan Texnoaornueckan xapra N 3 n
POXOaKN Ka
cnocobos (npodmasunii oGnem xanzaa 22 000 x?, a:m: f';&‘ a'olv)u-iecxmt,

& | 3atpar J
¥ % 2. | B2 samRD ek | SHPAATE, Py
Buau pador Z A §; va
-g-g. ; g% Ed .:: " oaech Im,"
SE| 8 | 53 | 83 |muy |omen| nuiy [0

Paspabotka Joma Ka-
HaJ1a SKCKABaTOPOM-Apar-
.1aﬁuo»6 sc KOBIIOM €MKO-
crsi0 0,5 m B orpaa I | 8000 y

PaspaGorka aoxa Ka- Sl e UL B B e
Hada 6yabaosepom c ne-
(e,ucmcnuen rpynTa 10 :

M B Orsan 1|14 76| 2066 10,5 3 7.37 '

Basidints T rasaoons 000f 14,76 | X 0,388 | 82,3] 7.37] 1082
pOM # nepeMeltensc :
FPYHTZ M3 SXCKaBATOPHO-
7O 0TBaja B OTBaA C me-
pemelenneM 10 50 M [ | 9500 :

et . 10,16 970 (0,118 | 11,2] 1,26 1200
GyAbIOIEPOM  © mepeMe-
uenresm rpynra a0 10 u| I | 4

e 1) 200 | 2,96 m!_‘gg'ko.ns

To xe, ¢ npormsooca- i

;;ggf;muu MEPONPHATHAMNY

3atpar mMa 1000 a?
npodrALHOrO afneMa

.

4,8 2,
118,6 2358

5560,8f — | —
%2.8| — | 6.75) 107,0,

3aecb Bo3pacTawt ¢ 25,9 10 73, TO ecTs npuMepHO B 3 pasa, u Ha-
CTOABKO ¢ yBeaHuusaercs sapnaara (c 444,6 py6. no 1227'p 6)-'»')
Oanaxo mpoTisB MeXaHuueckoro cnocoba sti 3aTpaThl NOYTH B g a-
3a Menbwe (73,0 npotus 148,6 u 1272 nporus 2358). "3
B raGaune 33 npuserensr nokasatean ceGecToMMOCTH 1 % Bht-
HUMACMOTO IPYHTA [PH MEXAHHUECKOM # BIPHBHOM CHOCOGAX ’
CebecToMMOCTh BReMKH 1 M3 rpyiTa nupu MEXaHHTECKOM i
B3PBIBHOM cnocobax nours oamnaxkosa (0,23—0,24 py6.) [oBbt-
:;ae(rcn Olla nmpH B3PLIBHOM cnocobe B ¢cayuae npumenenu;r 'nrnann?
i ?;3 ;ap;;i:;;i:re ¢ nopadorkoi 0,41 py§.. B Bapuanre Ges nopaﬁor.-:,:
AHAKO OCHOBHOE NPEHMYUIECTBO B3PHBIOFO
HAETCH B MaJbIX 32TPATaX TEXHHKH H, Tapxu.v ospagg;cogzxgl?:;x:?"u
Ha OCHOBHBLIX NMPOH3BOACTBEHHMX (OHAAX W KAMHTANOBAONKEHHAX.
Pacyer norpeduoct semaepoiinoii Texnuky na nuouepuou' yqa: i
ctie (Feok-Tenme—Kaszanxmuk) Kapakymcxoro xamaaa, rae, co-
T1aCHO NPoeKTy HACTHTYTa TypKMeNrHnposoaxos, nonnémur'ynai
JACHHIO 60J|ec. 30 man. M3 rpynTa, NOKAa3aa, 4TO OAHHX IKCKARATO-
pos (aparaaiinos JM4-40 npu xsyxcmensoii paGore) norpeGyer-
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444

Tubauya 38
Cefiectonmocts 1 M7 rpyITa Nps MEXAHUICCKOM W BIPWBHOM cnocobax

Tipodatasunn . Ctkgrouuous.
Cnocoli BpOXOAKN w‘::c,“:'.»' gg::' ;;‘a‘ 1w ;_vuef”“'
Mexanpqcckui 22,0 56,4 0,23
Bapuslioll ¢ AopaGorkoil:
¢ HTAGHHTOM 19,0 4775,1 0,24
¢ SCPHOFPaHyAHTOM 19,0 74,6 0.41
Bapssioit Ges nopaGorku:
¢ MIASHHTOM 22,0 4936,5 0,23
C 3CPUHOTPARYARTOM 22,0 6078,3 0,32

ca 18 wryk, kpoMe Apyrofi scnoMoraTeAbHoll 3eMaepofHOR H
TpaHcnopTHoil TexHuKy. [ns BIpwBHOro Xe cnocoba Gyaer AocTa-
TouHO ABYX HebOAbWHX 3KcKaBatopos (3-302) ¢ eMKOCTLIO KOBIIA
senee 1 w3

BONPOCH KOMMJEKCHOA MEXAHHW3AUHH
TEXHOJIOTHYECKHX MPOUECCOB
CTPOMUTEJILCTBA KAHAJIOB B3PBIBOM

OaunM #3 sauex GAKTOPOB, BAHAOUINX HA TEXHHKO-IKOHOMH-
qecKHe MOKa3aTeal CTPOHTCALCTBA KaHAJOB B3PLIBOM, SBAACTCH
BONMPOC KOMNAEKCHON MeXaHH3allWH BIPBIBUBIX TEXHOJOTHI.

BoicOKHE TEXHHKO-3KOHOMHUCCKHE NOKasaTead H PAA APYTHX
NPEeHMYINCCTB HCNOAL3OBAHHA HIAAHHTA AN BRIACHHA 3EMAAHBIX
paGor 00ycaaBauBaoT 1e06X0aHMOCTh NCPBOCTENCHHOTO pelCHHs
BONPOCOB MCXAHH3AUHH BIPBIBHLIX TEXHOJOrHA, OCHOBAHHMIX i3
NpUMEHEHHH YKa3aHHOrO B3PHIBYATOO BeluleCTna.

Kax rosopuiaoch pance, B3puBYaThie CB0HCTBA HrAaHHTa B 60AbL-
mOfi CTCMeHH 3ABUCAT OT KOAHYECTBA AMAKOrO KOMNOHeHTa (AM-
3eAbHOTO TONANBA) B CMECH,

MaxcuMaabHOl YIeAbHON NOTEHUHANLHON IHCPrHH  HrA3HHTA
MOKHO AOCTHYH 33 CYET ONTHMAALHOrO COACPAKAHHA AH3EABHOTO
ronanBa (5,5%), @ ONTHMAABHON MAOTHOCTH — 33 CHET NJOTHOCTH
YIAKOBKH rpanya.

KOJN4ecTBCHIIOE COACPHKalie AU3C/AbHOTO TONMKBA BAHACT TaK-
#e Ha CKOPOCTh AeTOHAUHH. BHAJI-AMMONC yCTAHOBHA 33aBHCHMOCTD
CKOPOCTH AETOHAUHH OT COACPIKAHHA AH3CALHOTO TOMAMBA AMA
PA3AHIHBIN COPTOB AaMMHAuHON CeaHTPH (puc, 45). Haunboabuteit
CKOPOCTHI0 AeToHauuy 061a1a0T cMecH ¢ Goaee NJIOTHOR MeaKo-
3ePHHCTOlN rPaNyAUPOBANHOA CENHTPOR. [TaoTHoCTh cOCTaBa uraa-
unta (94.5% AC +55% IIT) B cpeaneM pasua 0,8—09 rjcx’,
npuueM Aasaenie B3pupa cocrapaser 22 t/cu?, Tak kax amMuau-
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OT  Xoauuecrna BJary,
Conepxamefics 5 cMme-
CH  rpynta (puec. 46),
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N KO cHukaeres ckopoers
ACTOMAUMK, a cnenopa.
TCIBHO, W nasgenie rg.
R B S R 308, passuBaemog p3py.
Cobepare sgocisio &% BOM.  [lpu conepacanny

BOAN Gonce 9% cymecy
Puc. 45, Hsyenenye CKOPOCTH Aeromamuy He  xetomupyior, Ipy

b

§

§

N

Ceaoocme Semanaves & ~oer,

Q9

WIAARNTA  OF  cozepratn An3cabaoro B3pniBajny BAaarnon
TONAMBa i1

! — ana rpauyauponannoﬂ CCARTPM; § — Xan ammaqno > Ce-’"ﬂ'P CHROI]
Xouxonof CeANTPY CMOCH Hactp 3uepruu

B3pHBa, Pacxonyemoi

1 ] Ha noanepxampe aeTo-
. a Halny, waer na HCniape-
& ‘ .{ HHE Boap, HAaXoasunej;-
$ [7 1 €3 B cMechH, y A03¢1e-
§' saad- -~ liHe TeMneparypy ofpa-
3 4, § ayouerces napa o
: G ©  Temueparypy B3pLiga.
3 ‘IW 3 T0 KC BpeMs ¢ nopy-
§  UWeHnem paary VBeanyn-

wf‘ | £ Dpaercs II0THOCTS | 32],
j” & AHAKO Heab3n Gec-

W0 p— 5 2 npeseasto YBeanunsary,
Bowroomy 3 3 n1oTHOC TS YKa3auisx

' BIpLIBYATHIX CMece, Tak

:’Nc’."Qg. ‘fannc;l:’m;u CXOpocTn AeTONaunp Kak n pe3_v;|b1~a7-e CHH-
o Sl ke KO D peavaurare o

BIPNBYATONO Bemectng HoCTh, Ontuvansuag
RI0THOCTL cmecp Hria-
HHTA, N0 nNanugy Kyka, cocrasasier 1,15 r/em?3, Odecnweum: on-

AHMO ocyutecTeagTy 3a cyer MCXaHHYeCKoro CMelenng KOMnoHey-
T08 BB p NpHEYAHTeABLN O nonayy #304Hponankore 3apana BB g
Tpanine.

Hexoas s ITHX MON0KeHul, aBTOpavMy (Gua Paspaborany
xo.wn.'xexcno-Mexauuar«poaanuax TEXHOAOrHE (pyc. 47), BRAWual.
as caeayoume OCHOBHBE onepayyy:
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\ _ YBeauyeney BAaMK-
MocTH (Gosee 5%) pes-
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r XHOJOTHH:
47. Cxema xo.un.1cucno-Mexann.mponauuo:mr':a por s
s ; unaswof  coanTpht: 2 — “'moﬁ:.:;odu.txn; SaoN:
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it 3aKJA3AKH JnHei:
MeXdHU3HPOBaHHOf : WL 20paaoe,
ycr;nogf;uig::“e c1‘paumt’:u B rpynrax (%yx;llg?O 8“.\(. p
r.nyduna e el 2‘85r|:r)orr¢;qyaﬁe'$gcna THNA HFA3HUT. =
JCHHC B3pHl s
g‘ qu:;;;?grenbuoﬁ 3a8KAANKA NPHTOTODJICKHHOIO p

Hay, HYHYHO
e ueogxon::g;o 3‘;111);16:18 yny*um SIPCRATIDARDE; S5O B 20 AETIHy
6. M3oa

. A = y . Py HWHD +

XHOCTB IPYHTA, o S
rpagm;;n :?-a::::cpcxoﬁ 3a00iiKy 3dA0MENHOrO B TpaKie P
. ABTO)

biBa # MapK-
10. MosTaxa B3pLIBHON uenH, NPOH3BOACTBA B3P
WEeRAAEPCKON CLEMKH BHEMKH. 4



C ueabl MCXaHH3ZWHH TPYAOCMEKHX onepauuﬁ NOrpy304Ho-pa3-

rpysouHbIX pabor, a taxme obecrneueHHA HEOOXOAHMMX pasMcpos
rPaHy] aAMMHAUHOA CENHTPH (AHKBHIAUHHE CIEXKABLINXCA KYCKOB)
ueecoobpaszHo HCNOAb30OBaHHe Ha ckaanax BB yerzuosxu g noa-
TOTOBKH aMMHauHON ceantpul (puc. 47).

Memwgy ¢ aMMuauHON CeNNTPOIl KOHBENEPOM MOI4I0T OT MecTa

Xpauciua K pacrapHBalomieMy MeXanusMy, Ha KOTOPpOM Kax Al {

MEIIOK CeJNTPL BCNAPLIBACTCSH, TAPa NOAACTLA 3 CTOPOHY, @ COANT-
pa B RPOOHAKY, OTKyla MO Kouseficpy nocrynaer B OyHkep, cHal-
AHennbil CeKTOPHLIM 3aTeOpoM. MeXanusMul, BXOAAUHE B cOCTaB
VCTAHOBKH, MOryT ObITh Pa3AHYHBLIX THOOB, CePHHHO BHNyCKAacMbie

MPOMBIULIENIIOCTHIO, # BLOHPAIOTCH B 2ABHCHMOCTH OT HeobXoan-

MOJl NPOU3BOAHTENLHOCTH YCTAHOBKH.

B cBasn ¢ Tem, uto 3akaanky sapaxos BB, tuna umraaunt, we-
O0XOAHMO BECTH B PA3HLIX KIHMATHYECKHX VCIOBHSIX (B TOM uqHcje
¥ B 3HMHEC BpeMsA apH rayGHHe NpoMep3anns noBepxXHoOCTHOro C/0f
rPpyHTa f0 2.5 M), B YYHTBIBAf, YTO B HACTORUICE BpeMA HeT TPaH-

nreekonarteach, cnocobunx paspaGorath Tpanuien rayGuHOR 10

8 M, B Mep3abIX rpyHTax (c ray6uuoi npoMepsands 10 2,5 M) ueae-
co00pazio 3aKAAAKY 3apAL0B BECTH KOMIJIEKTOM MallMH, ¢nocob-
HBIX paspabaTeiBaTe Mep3Nwi TPYHT, a 3aTem paspabarbisarh Tpan-
meio Ao rayouns 8 M i 3aKNanbiBaTh B Hee 3apAl.

C 370i1 ue b0 B KOMAJCKT MaUlMH 1Js YKAAAKH 3apsiaos BB
KOMMJICKCHO-MCXaHHZHPOBANNOH TeXHOJOrHH CTPOHTENLCTEA Kana-
JOB MOKHO BRJAIOYHTH CCPHENBUT POTOpIBI TpaHweduslil sKCKasa-
Top DTP-253 (puc. 48), cHuMaOMHA Mep3abii rpyur 10 2,5 M,

Pue, 48. Koymnaexr uaxg¥g gga 2ymanxn zapAaxa BB:
1 = poropuull rpamtuefnwl SRCKIBATO] =203, T -+ yCT2poDXa A3R Mexauninpopaxxof
pe yEIaaxu gmm\uux sapaxos BB

VCTAHOBKY [ MEXaHH3UPOBAUHON VKJAAKH JAHHCHHBIX 33apAN0B
BB ( puc. 48), xoropas cnocobna paspadarwBaTs TPAHUICIO 10
8 M rayGunoit B rpystax IV Kareropus CAOKHOCTH pa3palGoTKH,
NPHrOTABANBATL B3PHIBUATOE BEINECTBO THNA HINLAHHT, VKAAALIBATH
ero B TPAHWICIO, 33BOPAUNBATL B INACTHUHYIO NJACHKY 34pRA, YKIa-
ABBaTh HUHEHHPYIOUIRE GOCBHKH, BHBOAHTL ACTOHHPYIOULHH WHYP
¢ TpaHlied HE MOBCPXHOCTL FPYNTZ H aBTOMATHYECKH 3a0HBATh
TPAHUICIO TPYHTOM.
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KOMNAGKT MawHn KOMILIEKCHO-MEXaHN3HPOBAIIION TEXHOJOTHI
#RJOMAeT:

1. MNuosepnwit Tpanweinnit sxckasatop ITP-253, cuumaouuii
Mepsantil ¢aoi rpynta rayonuoi a0 2,5 w.

2. YCTasoBKy 44f MEXanU3HPOBANHON YKAAAKH JAUACHHMX 3a-
paaos BB, cayxamyio ass oTpuibanis Tpakmwen 1o 8 M raybunoi,
HENPEPLIBHOTO MPHIOTOBJENHA R 3aKA3AKH HLAAHWTA, YRJIAAKH
HHHUHBPYIOWHX OOEBHKOB, 3BTOMAaTHYECKOTO MpoaBHmeHus Gobun
¢ ACTOHHPYIOWHUM UINYPOM H A4 3a00HKH TpaHLwen,

3. Mawmny n0CTaBOUHYIO, NOABOZAILYIO @MMHAUNYIO CCAHTPY.

4. Bcenovorarensioe oGopyaosamue: Gyabaosep, TOWIHBO3@-
npaBUItK.

r—::—- ]

M A NP L R O

Puc, 49. Poropasit tpanmefinnit axcragatop DTP-253

Potopuwii Tpanmefinuwi sxckaparop ITP-253
(puc. 49) nMeer cALAYIONLYIO XaPAKTEPHCTHRY:

Hinpusa paspabaTeiBacMOi TPaHWICH, M 1,8—2.1
FayOusa Tpanuwen no anuy, M a0 2,5
Cxopocts paGouero xona, M/uac. (Gecerynen-

yaToro) no 309

Tpancnopthas cKopocTh, KM/uac, 35 u 54

Inamerp poropa, MM 4500
EMgocTb xoBuIa, 4 250
Cxopocth pezanus, m/cex. 1,74
MowHocTs 3NEKTPOABUIATEAS, KBT. 125
MoOIHOCTE 3ACKTPOABUTATEANA, KBT. 51
Yneasnoe Aasieltne Ha rpynr, xrfcm? 0.8
Macca, T 52

OOGveMuniii raaponpuson paGouero Xo1a peryanpyercsa Gecery-
NeHyaTo.

[pnson moabema paGouero opra#a — THAPABAHYCCKHFA, YIOB-
Aersopsier Tpefonanuam patore B ycaosusx Cesepa,

YeTanoBska A14f MeXAHHIHDOBAHHON yKaan-
Ki anHvelnnX sapasaros BB (puc. 50) coctour u3 cHio-
aorcia grpcrara H MAlIHHB 118 MCX@HH3HPOBAHHON YKAAAKH 3aps-
na :

5 3akey 69 141



Puc. 50. Yeranoska A48 MCXaHH3MPOBAHHON VKA2AKM aHpefirsix 3apsaon BB:
I — cnaopoR arperat; 7 — Mamana AJN MEXAUNINPOBAINOR yXIAIKK 3apRaa BE

Cuaoeoil arperar HUMECT CACIYIOWYIO XAapPaKTEPHCTHKY:
Basa Tpakrop IA3T-250M
Tarosoe ycnane, T.c. 25
CKOPOCTH ABHAKEHNS pacyeTHHe (Bnepej, Hasan)

Patouuit pexum:

a) Oes yMeNbINHTECAs Xoaa, KM/uac. 23..125
06) C© yMeHbIUHTEJACM X0aa, M/uac, a0 70
TpaHcnopTHHIT pexuM, KM/uac, 3..19
Basza rtpakropa, mu 4440
Koaes, mu 2450
Ilar 3sena o WHPHHA TYCCHHUB, MM 218; 690
Kaunepe, mm 430
Yaeavnoe nasaexne Ha nousy, Kre/em? 0,62
~ MagcuManblas MOWHOCTL ABHTATEAS NPH
1500 o6/mun., a, c. 310

3anac kpyraulero Momenra, % He Mcnee 16

Yieapnsit pacxoa TOMIHBA HE HOMHHAABHOM

pexume r/a. c. 1. 165
Xoa nopuss, MM
JeBuit paAa 180
npassii pag 186,7
JinaMerp unanuApa, MM 150
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PaGounit o6beM, A 38,88
Tonanso — auseannoe, mapok JJI, 13 u A
Esgocrs Gaka, a 670
Ilyckosoe yerpoiictso NEKTPHUECKOR
CHAOBHIM FCHEPATOPOM —
0T @KKYMYASTOpHOM
Gatapen; CKaTHIM BO3-
AyXOM OT GanaoHa

Macea, Kr 2700
[abapurisie pasMeps, MM

AAHHA 6236

WHPpHHA 3220

BHICOTA 3180
YMeHbIHTENb X01a MexannueckHi

IlepesaToutoe uncao, i 87,2

Jonoaunteastul reHeparop

TeHepaTop NOCTOAHHOrO TOKA, THI It 10I11
Hanpaxenne, B 230
HoMmunaapubifi TOK, a 653
MouHOCTS, KBT. 150
Yncao obopotos, 06./MuH, 1450

leHepaTop coelnHed ¢ BaJ1oM or(opa MOUIHOCTH TPaKTOpa

I3T-250 vuepe3s 3MeKTPOMArHHTHYIO  (QPHKUHOHNYID Mypry —
ITM-1510-1 MPTY-16-529-018—66.

MawuHa A% MeXaHH3HMPOBAHHON YKAAAKA
sapana BB uMeer caeayoulylo XapakTepHCTHKY:

Ilnpuna orpusaeMoit TpPaHILCH, M 1,1

[ayGuna Konawus, M 6

Fay6una 3anoxenus sapsla, M 6

CKOpOCTh KOMAHHA CYTIHHKOB

(xpenocts a0 IV xateropiu BKA.), M/uac. 50—70
Tun BB HraanuT
Pacxoa BB, xr/mm 150—400

Tun Konawulero oprasa HEenHOl KOBLIOBLL

Xoxa MIEBMOKOAECHBI
Yaeasuoe xasnaenue, xre/em? 2
MolHOCTh NPHBOAE KONAKOWIEro Oprana, Kar. 125
Mawmuea JOCTaBOUHAN HMeeT CJACIYIOULYIO Xapakre-
PHCTHKY:
Tun Cnenmawuna na Hase
camocsana KpA3-2566
IpysonoabeMHOCTS, T 10
MowkocTs ABHraTeAs, . C. 180
Macca, xr 13470
Kyaos cpapHoit, cocToamuil 13 2 GyHKepos
Paarpyska Auacdparmoit;
NHEBMATHYECKAR
TonauBO3anpaBuUlHK HMEET CJEIYIOWYID Xapakre-
PHCTHRY:
Tun AT3-3, 8—130
Ilacey - 3HJI-130
Mouoceth ABHraTens, a. c. 150
EMKOCTh WHCTCPHSL, J 3800
Macca (cyxasn), kr 5126
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Byasaosep (zam naaunposkn tpacem) mumeer caeayouyio

XaPaKTePHCTHKY:
Tun J-271
Tlpon3BoanTeABHOCTL NPH NAANEPOBKE

naomanei 8 cpeaHux ycJqoBHsX, rafuac, 0,37...0,62
Tsarosoe ycuaue tpaxropa, xr 1500...8800
laGapuripe pasMepst ¢ TpaxTopoM

6¢3 RONOARHTEALHOTO OGOPY.AOBAHNS, MM
AAMHa 5150
IHpHHA 3030
BLICOTA 3030

Macca, kr
Oyabaosep Gez acGeaxs 1580
aebeaxa 5,-269 ) 350
TPaKTOp ¢ Oyablosepoym K Acbeaxoit (cyxoi) 13330

ABurarcas:

Tun Ausean ¢ npeaka-

MepHHM cMeceolpa-

30BaHHEM

Mapka 41-10
Moumwuocrs, 1. c. 100
Koanuecrso o6/mum, 1050
HInpuna zaxsara, MM 3030
Bricota orpana no xopae, My 1100
FayGuna pesanna (Toammusa caos), Mu 200...400
MagcuMaabbiit TOABEM OTBasa Han onop-

HOMl NOBCPXHOCTLIO TYCENHU, MM $00
Makcumansuoe sarayGachie orpana

HHAKC ONOPHON NMOBEPXHOCTH TYCCHHULLL, MM 1000
Yroa peszauus moxa orsana, rpaa. 57...62
CkopocTh MPOABHAKEHHA TPAKTOPA, KM/uac

Bnepes, 2,25...9.6
Hasaj 2,66...8,75
Jebeaxa:
Tun 3anausn oauo-
bapabatHas
(pHKUHOHHAA
Mapxka J1-269
HAunawmerp Gapabana, mu 216
Kanar
AHAMETP, MM 14
1auHa, M > 16

YRAanka aunciiMBIX 3apaJ0B B TaJdwe TPYETH € HONOAb3ORA-
HHEM KOMNIeKTa Malli AN MeXaHH3MPOBAHHOM yKA2AKH 3apsioB
sakaionaercs 8 caeaylomenm. Ha nmoaroropaennyio (cnaanupoba-

HYI0) TP3accy BHBOANTCH YCTAHOBKA AJR MeX2HHSHPOBAaHHOMR yK-

A4axH AunciubX 3apsios BB, onyckawor xonaommii opran u npo-
U3BOAAT 3aKanwpanue ero Ha HeoOXoauMyw rayGuny. Ammuad-
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HYIO CCAHTPY H TeXHOJOrHYCCKOC AMICABHOC TONAHBO 3IArpyMaior
B COOTBETCTBYIOURE eMKOCTH Yerasonki. Mununnpyiouse Goesnkn
# GOGHAN ¢ XCTOMHPVIOHIHM IIHYPOM VYKJ2AWBAIOT COOTROTCTREHHO
B MCXAHH3M NOXAYH HHEUMEPYIOUHX OOCBHKOD M MeXaHu3M aBro-
MATHYCCKOTO BHIBCACHHSN ACTOHHPYIOWEIO WIHYPA Ha MOBEPXHOCTL
seMad. B xaMepe o0cayupaiing yeTaHaBAHBAOT PYJAOH ¢ HIOAHPY-
omuy Martepuagom. [Ipusoidr Bee ysas it Mexanuamml B pabouee
nojoxenue. BRAOY20T Konmaoumii opran i XOX YCTAaHOBXKH, a 3a-
TeM MeXaHHIMB MOAAYH aMMHAYNON CeAUTPLl ¥ AH3ZCALHOrO TOMN-
JauBa.

HAuzeannoe TONanBO, pacnuiieniioe QOPCYNKAMH FOPHIOHTANL-
HOrO BHUTOBOTO KOHBEHepa, CMEMIHRACTCA ¢ AMMHAYHOI ceauTpoi,
OGpasosasuicecs B3PLBUATOC BCWICCTBO (MrAAHNT) HarHeraeTcs
Hcpes 3apsinyio TpyOy M fionazaer B MACHKY, KOtopas oGsopaun-
BaCT (GOPMyIOWYIO TONOBKY. 3aBOPAMUBAIONIHE POANKH, PACTONO-
Kenusie Ha opMmylomed rojioske U TPANCHOPTEPE HINUMHPYIOUHX
GUEBHKOB, 3arn6aiOT NAEHKH HA' 30ps1, OGPA3YA 3aMKHYTHIl KO-
TYP, B KOTOPOM MAXOAHTCA #rAannt. 3aBopaunBanue naeHKu npo-
HCXOAHT 6Aaronaps NBHKENHI0 YCTAHOBKM, a M/ACHKA OCTACTCH He-
NOABHAKHON (B NA¥3ALHBIL NEPHOL €€ 3aBF3LIBAIOT H KPENST KO auy
TPAHIICH, @ 3ATCM IPHCHOAIOT 3eMaedn).

Bucpaguu\ﬁ. FPYHT TPAHCNOPTHPYETCH BBEPX W IOBOpaNNBacTes
BOKDYT lIPpHBOAHOIO MoTOp-Gapadana Konawuwero oprama, LCHTPO-
CeXULIMK' cHaaMy pasrpyscaercs na 3a6ofHbi Tpakcnoprep, pac-
NOJOKEHHRI B 30ite pa3rpyaku. TPaucnoprep WMECT TAKYIO AaHnY,
MTOOB PA3rpyXKaloMuiica rpynT 3achinaj 3apsax NOA YrAOM ccTecT-
BeNNOI0 OTKoCA.

ITpenoxpaniureasno-pacnpeneanteaninift KONye, ycTanoBaenuii
Ha Tpamcnoprepe HHRUMAPVIOMMX OGOCBUKOB, paclpeleasecT cka-
TeBaloulifics rpynT B GOKOBHE 3330PW MEAKAY TPaHuleel u 3apa-
oM (hopmywomwen  roaoBxoit), 3TO COXPAMACT  UEAOCTHOCTH
3apsna.

[To mcpe saxnaaxn 3apsia OnCpaToP-BIPHBNNUE BWKAAAMBACT
HIMUHAPYIOWHA GOCBHK (B 3aBMCHMOCTH OT rpyHTa, ravGmin n
T. A, lUar HHAULHEPYIOULHX GOCEHKOB YyKa3WBAETCS B Kapre-cXeMe),
BRIIOYAS TPAHCNIOPTED NoAauH 3THX GOCBHKOB, OnepaTop-BapuBHIUK
HaXOMUTCA B KalHHe n3puniBNdKka W Habawaiaer 3a NpoUeccoM sbl-
KAaAKH GORBHKOB, 4 TakKke KOHTPOAHPYCT BHIKATKY OOGHHM C xe-
TOHHPYIOIMHM WHYPOM M3 HANPABARIOUINX MEXAHH3IMAZ ABTOMATH-
HECKOro BHIBEJEHHA ACTOHHPYIOWCTO WHYPA HA NOBEPXHOCTH.

OCHOBHBIM OT/IHUKEM MEXAHNSHPOBANHON YRABAKH AnHeRHoro
sapsaxa BB B Mepsame rpyuTh OT 3aKA21KH 3apana B TaJabie rpyu-
TH ABAAETCR TO, "TO NPEABAPHTCALHO POTOPHHM TPARWEHHBIM
skckasatopod dTP-253 orpmsaior tpamnicio rayounolt no 2,5 M,
CHHMan “Mep3abif ciod, Jlaapmelimuii npoucce yKIaaKu 3apana
TaKoH e, KAK ¥ B TaJ1ble rPYHTH.
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TPancnopTHPOBKA B3IPHIBYATOrO BEWECTBA
Ha OOBEKT CTPOMTENLCTBA

[locrasky BB ua obbext crpoureancTsa weaecoolpasto npo-
H3BOAMTL B CMEUMAWNAAX, OGCCNEUHBAIOUINX  NPUHYAHTEIBHYIO
Burpysky BB 8 npuevHbil OyHKep MawiHn 348 MeXaHHIUPOBAH-
HOM VKA3AKK 3apsaia BB.

Ha pucyuke 51 noxasana MalinHa I0CTADOMHAN, COCTOAWAR H3
ABYX  OYUKCPOB, YCTZHOBACHHBIX HAa IMACCH  aBTOCAMOCBajA
KpA3-256B rpyzonoasvemuoctnio 10 1,

! z
A A |

R =
:
s

1] 31

~ N (A

Puc. 51. Maumsa aocrapoguan:
I — OYBKep; ¥ ~ UMCBMOCH. TuMa

Kamawit Gynxep cnaGien pasrpysounoit auadparmofi u pas-
FPY3OUHBIM JIOKOM € 33CA0HKOM,

[TuenMocucTeMa COCTOMT W3 Harseratens or  Asurareas
$1A3-222, TpyGonposoaos, NMPEROXPAHHTEAbHBIX W OOPATHHX Kaa-
HAHOB.

PaGora mamnnm saxmouaercs B caeayioumeM: rubKus narpy6-
KOM COEAMHACTCH PAsrpy30qHBlil JIOK R0CTABOYHON MALMNHE ¢ Bep-
THKAALHNM BHHTOBBIM KOHBENEPOM MAlUMHB 175 MEXaHH3HPOBAN-
HO# yKaaakm sapsizos BB. Bxawouaor sunrtonoil konseiiep, otkp-
BAKOT 3aCA0HKY Pasrpy3ouHoro J0OKa, @ 3aTeM [o2aloT CKaTHil BO3-
4yX noa auapparMy, KOTOPHA MOAHHMACY anadparMy, npn 3TOM
4MMHAUHAA CEAHTPA MEPEMCIIACTCA B CTOPOHY PA3TPY30HHOTO JI0-
xa. ITpn ypeauvenun xasacuus noa awmadparmoir Goaee 9,3 xrefem?
OpPeOXPAHUTCALHBI KA4NaH OTKPWBAeTCA W u3OBITOYHMI BO3AYX
BUXOAHT B atmocdepy. [lpu NOCTHMKEHHH Anadparmoil KOHEUHOro
NO/I0MERHs TPOCHK 0OPaTHOrO KJanana oTKpuBaerT ofpaTHuA Kia-
flad, BENYCKas BO3AYX B arMocdepy, NpH 3TOM BKJIIOYACTCA CHr-
HaAbHAR JAMIOYKE KA NyapTe BOAHTEAA, CHIHAAH3HDYIOWas o6
OKOHUAHHUH BLITPY3KH, BOAHTC/AbL OTK/IOYACT MOAa4y BO3AyXa.
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Ha pucynxe 52 nokasana MaliMHa J0CTaBOMHAR ¢ asponxesMa-
THYECKOI pasrpyskof, cosaannaa Ha 6aze uementoBoza ALlI1-22.
Oma cOCTOMT M3 CeaeAbHOro THraua, KOMipeccopa, UHCTEPHBL C N10-
KaMi. Ocb WHCTCPHH B paGoueM 10JOKEHHH HAKAONCHA B CTOPONY
BHIPY3KH Ha 6°307,

C ueabio npeaynpexaesis KOPPOIMH OT aMMHAUNHOM CeARTPL
[OBCPXHOCTH UHCTEPHLI, CONPHKACAIMNCCH ¢ NOCAeAHel, 06aHUO-
BaNL pesHHON.

Puc. 52, Mauna R0cTaBoMHaR ¢ 43PONHEBMATHICCKON pasrpysxoit:
I o= TRran; 2 — MOMnpeccop; J — wecrepiia; 4 — 20K § — onopuue crobxm

=1

Pre. 53, Cxema 33ponnenMaTiieckoll uncTeprm:

| = POTECMONNMA KOMICSOP: 2 — WACAOBSATOOTACANTEAL: § — KpaM; 4 — 0K § —
ypanuureasian tpy6a; & — sIpororok; 7 — ManoMeTp: § — npenoxpannTeasMsli xaanam:
9 — uy$roouit xpau; 0 — obparumfl xaanaw; 1 — PAITPYIONHOe yoTpaficToo

Llicrepia #Meer aBe ONMOPHI: MEPEANIO — CeLeABbHOE CIENHOE
VCTPORCTBO  # 331HIOI0 — XOX0BYIO TeJGKKY OT mOAynpHuena
YTI3AIL

Oruenaennas o1 TArava WHCTEPHa ONHPAETCA HA ONOPHHE CTON-
K. JlaR 3arpySKH W BHYTPEHHEr0 OCMOTPAa WMCTepHA WMeeT 1Ba
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3arpy3oulniXx Jioxa. Bryrpn uncreprm (pnc. 53) ycraHoBjenn jiBa
A3p0A0TKA WHPHHOR 150 MM KaMutfl, KOTOpHIE CAVIHKAT I8  aspa-
UHH # MepeMelleHHs aMMHauHO} CEIHTPH K Pa3rpysoqHOMy YCT-
DONCTBY.

Pasrpysounoe yerpoiicTBo cuafieHO OTBOAOM AJd AOMOAHH-
TEABHOrO HOAAYBA BO31yXa M WAPOBLIM HAKOHEHMHHKOM 14sl [MOA-
COCAHHEHHS PASrPYSOMHOrO MIAAHra © OLICTPOCHEMHBIMH 3aAMKAMH,

JAns BHPABARBAHMA JaBACHUS BHYTPH UHCTEPHBl I B MOLOTKOC-
HOM NPOCTPAHCTBE yCTaHOBJAeHAa ypaBHuTeabHad Tpyba. Boaayx,
HEOOXOAUMBI NS PA3FPYSKI aMMHAYHON CEIHTPH, NONaeTcs OT po-
TanHoNHoro Kommpeccopa PK-6/1, ycranosnensoro Ha rtaraue, npi-
BO KOMMPECCopa OCYULECTBANETCS OT KOpoOkm OTOOpa MOULHOCTH
q¢pe3 pasnaToulyw KOpoOKy, KapAaHHBIN Baa W Baa MpHBOAA C
Kauiropemenuoi nepexauefi, Ha pame xoMnpeccopa ycTanaBaHsa-
CTCH MaCJ0BJAATO0TALAHTEND C KPaHOM,

liaanr oT Maca0BAarooTaEANTEAR NOACOCAHHACTCA XK BO3AYXNO-
BOLY, pacnoaoxeniomy na wucrepne. Ha koaaekrope Bozayxosonos
UHCTEPHB! YCTAHOBACHL! NPCAOXPAHUTEABHNE KJIANan n MaHoOMETp.
Ha oba #031yx0oB0aa OT KOJMEKTODA K a3poJOTKaM ycranapansa-
ioTeR My(QTOBHE KPaHH H O0paTHHe KAaNaHu,

Has XpaHeHusi pasrpy3OuHLIX IJAHFOB B TPAHCHOPTHOM MOJO-
AMEHHI CAYRAT 4848 SUHKA, YKPENJACHINE ¢ JCBON CTOPONb IHCTED-
#el, OnopHbie CTORKK M 3anacHule KOAeCa NOAHKMAIOTCHA B TpaHe-
NOpTHOE NOAOKEHHe noBOpoTHHIMH sedeakamu. Topmoza — xo-
aojounnie, asroMoGHALHOrO THRa. T1pKBOL TOPMO30B — MHEBMATH-
qeckuil, or nexaan TOpMO3a K3 KaOHHL TArava.

3arpyaka aMMHA4YHON CEAHTPH OCYULCCTBAHCTCH uepes pepxHie
aoku. Jocraska AC penercs npu repMeTHUECKH 3aKPuITOi URCTEp:
#e. Pa3grpyska aMMuaunol ceauTpu B Oynrep Mautdim aas Mexa-
HH3NPOBAINHON YKJIAAKR 3apsinos BB no pasrpysounoMy waanry —
A3PONHEBMATHYECKA.

[NMosasaeMuil BOSAYX OT KOMNPECCOPa B 33pOJNOTOK UHCTEPHH,
‘NPOXOis Mepes ero NOPHCTHIE NCPCropoiaKH, dIPHPYET aMMuUayHylo
CENNTPY H cO3AacT H3OBITO4HOE AaBJAEHHe B LHCTCPHE.

Aspuposannas aMMHayHas CCJAHTPA TCYST B CTOPOHY YKJOHA
A0TKA K Pasrpy204HOMY YCTPOHCTBY, OTKYAa 2aBACHHEM aMMHay-
fas CeAMTpPa TPAHCHOPTHPYETCs 00 DPAIrPY30NHOMY WJAHrYy B
Bynkep.

Ynpasacuue pasrpy3koil npou3BoAMT BoauTtedb. B ero dynkuan
BXOAHT TOACOCAHHHTE [MAHr K KOJJIEKTOPY BO31YXOBOUA, OTKPLITH
KpaH 11a NOAAYB H BKAYHTH KOPOOKY OTOOpa MOWHOCTH, BKAWYAR
KOMNPECCop. X

Texnunueckas XapaxTepHCTHKA HOCT2BOYHOM MaWHHB

FpysonoabeMHOCT, T 22
Jlaawnocts Tpaucnoprrporxn AC opu pasrpyske, M 50
B TOM 4HC/AC NO BEPTHKANH, M 25

i48

JluaMerp 3arpysouHoro AKa, Ms 400
Maxcumaabsoe paboyee xariaciye
B LHCTEpHe, Krefem? t5

Xoxaosag vactb KpA3-258 yaam
# ageraan 4M3AIl

FabGapurtunie pasMeps, MM:

AJAHHA 13350
WwHpHHA 2630
BLiCOTA 3800
Macca uncrepuni-noaynpunena Gea rpysa, Kr 7850

YCTanoBKa 449 MEXAHH3HPOBAHHON YKAAAKH JHHEHHBIX
sapapos BB
YeranoBka BrAKYaET:
4) arperar CHAOBON, NPEAHA3HAMCHHBIA Anf CHAOKCHHS 37eK-
TPO- H FHAPOIHCPTHEH BCeX MeXalM3MOB YCTAHOBKH;
G) # HENOCPEACTBEHHO MAUIHHY AAs MEXaHH3HPOBAHHON 3a-
Kaanxu sapsizos BB.

’

T

LA o

Pic. 54. Arperar cuaoso.
I — Tpaxrdp JIIT-250M; 2 — XOR0YMEULWNTSAS

Arperar cunaosoil. Arperar (puc. 54) cosnan ma Gase
tpaxtopa [AIT-250M, na xoTOpHil YCTaNHOBARH XOAOYyMElbLUIHTEND,
cocroauttit u3 saexrpoasurarean MAT1-31, peaykropa 112-500, Tuxo-
XoaHu{ Ban KOTOPOro My{Qroi coeiauHen co 3seaxouxoit. Hocaen-
HAS UENLIO COSAHHEHA CO 3BE3N0YKON NMHCBMOMY(PTH, YCTAHOBACH-
HOIl Ha Baay SAEKTPOABHraTeMs TPAKTOPA, H 3yGuaTol MydToi c
KOUHYKOH I[J@BHOFO peaykropa Tpaktopa. XoaoyMeHbUATe b no-
3BOANA EHHEUTL CKOpoOcTh 10 50 M/uac.

Jlag obecreqcHHs PasaegbHOrO ynpasielns Konawwum opra-
HOM H aBHratejeM pabouero Xona TPAKTOPa YCTAHOBACH A0NOJGH-
TeabHL- resepatop nocrosnnoro Toka [T JOII, npusoauvui or
Baaa 0or0opa MOULHOCTH TPAKTOPa YEPes JEKTPOMACrHHTHYIO MydTy
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ITM-16-529, 3TM-618-66. Ynpasaenne s1eKTPOMArHHTHOR MydToR
BLBE1CHO B KaOHily BOAMTCAA.

Arperatr cHA0BOMN MOXeT paboTaTh B TPeX pemuMmax:

a) pexnM OYKCHPOBULHKA — NpH nepeGpocke MALMHL 138 Me-
XaHH3HPOBANHON 33KAALKH AHHCHHBIX 32pA10B;

6) padoumii PeXHM, KOrla arperat CHJIOBOH TAHET MaluMmy
aas Mexanu3uposamnofl 3axaanxu sapsaos BB so spems oTpuiBa-
{Hs TpaNlen 1 34KAAAKH 3apA10B, NPH ITOM ATPerar CUAOROM
SHabXKaeT ACKTPO- W rHAPO3HEPruel Bre MeXaHH3Mbl MOCACAHER;

B) OTKJIOMHEB LOMOJHHTEbHMI rEHEPATOP H XOTOYMEHLUIHTEND,
arperat CHAOBOM MOMHO HMCMOAL30BaTh K2K Oyablo3ep AAf nJaitH-
POBKH Tpacchl (T. K. OH HMCCT HABECHOE obopyiaoBanne).

Koucrpykrieso (puc. 55)
BBEJCHHC  JIONOJHHTEABHBIX
KHHCMATHUECKNX 3BCHbER B
TPAHCMHCCHIO TpakTopa (4as
yMeHbWEeHHA cKopocTi pabo-
4ero X04a CHJIOBOrO arpera-
Ta) BbHUHIOJHEHO CACAYIOWHM
ofpa3oM: Ha Baa 3INEKTPO-
ABHTATE/A YCTAHOBJEHA MHEB-
somydTa co 3se3znouxoit. Ilo-
CACAHAR MOCPCACTBOM  LENH
KHHEMATHYCCKH CBf3aHa Co
3BE3NOYKON,  YCTAHOBJAEHHOI
s Ha pame CiJIOBOrO arperara.
3pe3nouka npu nomoury myd-

3 TH COCAHHEHA € THXOXOAHEIM
g . BaJOM peavKTopa, OGuicipo-
| _ oo 58 Nor e gy, SOUDME Ba1 KOTOpORO coc.

3 — ssesnoska; 4 — Uenk; § ~ asesgowka; JAHHEH C  3JICKTPOABHIATE/IEM

Bl sty s o pa6ouero X0ia, YCTaHOBJCH-

: HHIM Ha paMme TpPakTopa.

PaGora xoaoymch"bwnrem 3AKA0NAETCA B CASAYIOIIEM: BXIIO-
4al0T 3JeKTpoABHraTeaL pabodero Xoaa, a 3ateM noayMydry, npu
3TOM BPAUICHHE OT 3JCKTpOABHrareas pabouero xoaa neperaercs
Ha PEAYKTOP M Jajee Ha 3BE3NOUKY, Lefb, 3BE3H0UKY niesMoMyd-
1 # uepe3 3y6uaTyio MydTy Ha KOHHUCCKYIO WECTEPHIO rAaBHOTO
PEAYKTOPA TPAXTOpA.

PH HCTOAL3OBAHMK TPAHCHOPTHOrO XO1a TPAKTOPA BpaUleHHC
fa KOHHUECKYIQ WIECTEPHIO IMaBHOTO PEAYKTOpa mepeiaercs OT ABH-
ratens uepes sybuaryio mydry. [TueBMomydra u saexTpoABHraTeah
pabo4ero xoaa OTKIKHCHB,

Mawuaa 2A8 MexXaHH3HPOBAHHOR YyKJAaIAKH
sapaios BB (puc. 56) npeanasHaycHa 148 MEXaHH3IHpORaH-
HOM YXAAAKH yAJAHNEHHBIX 3apatos BB B rpyuTsl.

Maiunka BunoaneHa B8 BHAE OPHIENA Ha NHEBMaTHYECKOM Xoay
& Tpakropy JAIT-250, Ha npuuenie CMONTHPOBAHO BCE TCXHOAOIH-
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Puc. 56. Mawina A48 Mexanuanponankodl VEIaiky 3apados BB:

]~ TCICKKE XOAOBAN; 2 - Oynxep; 3 = KOuRWOUWKR Opray; 4 — FOPHIOKTAILMNA HHFTO-

noll KoumeRep; § -~ HEPTUXAALULIA DRITONOR KONBEAEP; 6 ~- Kaseps OfCAYMumuHiN; T -

Japaaawaan TRy6s: § — TPABCOCPTOP NOXAYH HNMUNMPYIOULHX GOendKos: 9 — MOXAHWIM

SEBODSIHSIHNR IAPARS B naArNKYy; JO — NExauNIM ARTOMATHICCKOTO WMRBENCHHS [LeTOM)-

PYORET0 mBsYps Ra NOBCPXROSTL; I/ — Tpancnoprep aaGolxs vpaumen; /2 — waGnga one-
PATOPS-BIPIANKKR

qeckoe oGOpyaoBaHHe, NPelHA3HaYeHHOe A9 BLINOAHEHHA CAeaVI0-
WHX Onmepauyil: OTPHBAHUA TPpaHwen rayGuHoil 10 8 M, NpHroTOB-
JIEHHA WrAaHHTA, NOAAYH CrO B TPAREIO B BHAC HCIPCPHBHOTO JH-
HellHOro 3apsia ¢ NocJAeAVIOuled H30AAUHeH JACTHUHON NJIENnKOoi,
MeXaHH3RPOBAHHON YRAAAKH HHRUHHPYOWHX Goesuxon (50 kr am-
MOHHTA), aBTOMATHYECKOr0 BhIBEEHHA CTOHHPYIOIUIEro Imilypa
(JAIH-A) ¢ Tpanien Ha NOBEPXHOCTh M MeXaHH3MpOBANNOH 33H0i-
KH YJOKEHIOrO 3apsaia.

Texuuueckas NPOHIBOAHTENLHOCTD paboyuero Oprana MamuHb
3a | uac HenpepuBHON paloThl B rPyHTE JAHHOR KATCrOPHH, Bul-
paxeHHON B NJOTHOM Teae, MOXer OWThL onpeaenena no gopmyac:

K
Iy =Tlo —=, M*uac.
Kp

rae: K — KospdHuHEHT 3an0iHeHHA IKCKABAUHOHNBIX eMKOCTed,
3aBHCAMINI OT XapaKkTepa CPYHTa, TOJULHHEL CPE3acMoit
CTPYRKH, Aauint # Gopmul 3a601;
Ks —-gosqaq)uuueur PaspHXJeHNs rPYHTa B npouecce paspa-
OTKH;
1, — TCOpeTHuecKas NpPOH3BOAHTEALHOCTD - TPAHIUCHHMX 3KC-
KaBaToOPOB C KOBIIOBHIMH palounmu opramaMy
R 3,60 Vi qx
Tk '
rac Vy — CKOPOCTb ABHIKENHA KOBIMOBOH UENH, M/ueK.;

. M¥yac.,
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Twx — war Koswes, M;
(x = CMKOCTL KOBlI&, JI.

[Tpn asuzKenuy ycranosxa npeol0aepaet ConpoTHBAEHHe nepe-
ABHAKEHHI0 Ha TOPH3OHTANLHOM YYACTKE TPACcChl, CONPOTHRAGHHE
MOABEMY HA HAKAOHHBLIX YHACTKAX H COCTABJAIOULYIO CONPOTHBACHHA
KOMAHHIO, IAPAAJICALHYIO HANPABACHHIO ABHKCHHS.

Mowmnocts, HeoGX0ANMAR Ha MCPEABHKEINNe YCTaHOBKH ¢ pado-
4Cii CKOPOCTBIO, MOXCT OBITH ONPCACAeHE N0 opMyae:
Wi + Woep. + Wa. Vpxi. a.¢y

270 000y
rie Wx — ropH3oHTaAbHas COCTABJAOILAA CONPOTHBAEHHA Rona-

O pabouero oprama, Kr,
Wiiep. — CONPOTHBACHHE MEPEABHAENHIO HA TOPAOHTANBHOM y4a-
CTKE, KT,
Whn, — CONpOTHBACHHKE NMOABEMY HA HAKJONHHIX YUACTKAX, KI;
Vp.x, — pabouasi CKOpPOCTb NCPCABHAKENNS YCTAHOBKH, M/yac,
7x — K. 0. [l. BCeX Mepeaan, BKAHan W K. M. A. ABHKHTCAA.

FopH30HTaALIAN COCTARAAIONIAS CONMPOTHBACHHA Konauuwo pado-

qero Oprana Moxer GuTh onpeneaexa no dopmyic:
WI o Krnr cosd
3600 Vy
rae K; — yaeapHoe cONpOTHBJACHHE KOMAnu, Kr/m?
p — yroa HaKAOHAZ TPAEKTOPHH ABHAKEHHA KOBWa, rpan,

Yroa naxaona TPacKTOPHH ABHKCHHS KOBIA MOXeT ObiTh onpe-

aeaen no Gopmyae:

Nnep. =

» Kr,

Vi - slne
tgs == .
Vi + cosa + Vpx.
rie a — yroa Haxaona KOBIIOBOI pamnl, rpaia.
CONPONIBJICHHC NEPeIBHIKEHH) HA TOPH3OHTAJNBHOM Y4YaCTKe

Moer OHTH onpeaeacHo no (opmyie:
Whep. = / G+ Rl o / 13 + Gaf"y, kr,

3600 Vi
rae G; — Bec MauIMAM, KT,
G, — Bec TAraua, xr;
{’3 — KO3 GHUHCHT CONPOTHBICHHS NEPEABHKEHHIO KOJIECHO-
ro xoaa;
"y — K03 GUUHEHT CONPOTHBACHHA MNEPEABIKEHNIO ryceny-
HOrO X0Aa;
ConpoTneienne NOAbEMY Ha HAKJOHHHX YU4acTKaX MOXKeET OubTb
onpencaeno no gopmyac: (5
Wi = G-sing, Kr,
rae G=G; + Gy — Bec yCTaHOBKH, KT,
¢ — HapOGOALIINHA Yroa HAKJAOHS MAUIHHHE HA 0NO0Xb-
eMe, rpan.
Korcrpykrusao Mauinia (pHe. 56) cOCTOMT H3 caeayiomnx ocs
HOBHBIX V3J0B: TEJEKKH X01080H, OyHKepa aMMHAUHON CeJHTPH,
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KOMAIOWEro OPraHa, BUHTOBOrO IOPH3OHTANBHOrO KoHBeilepa noaa-
UH M CMEWNBANHA aMMBAYHON CENNTPH ¢ AU3EJALHEIM  TONJHBOM:
BIHTOBOTO BEPTHKAJILHOIO KOHBeilepa A48 NEperpysks aMMuaunoil
CEANTPHI 13 1OCTABOYHOR MaluHLl B OyhKkep; KaMepw olcayxusa-
HHA C 3apsKaouieii TpyGoil; TPaHCNOPTEPa NOAAYH HHRLHHPYIOUIHX
GOCBHKOB; MeXaHH3Ma 32BOPAUHBAHHA 33PAIAA B NJCHKY; MCXaHMH3-
M3 aBTOMAaTHYCCKOTO BLIBERCHHS 1ETONHDPYIOWIEro IIHYPa ¢ TpaH-
el HA NOBCPXHOCTL, TpaHcnoprepa 3aGONKH Tpanmwen ¢ Kabuuoi
onepaTopa-s3pHBHHKa,

Teaexxka xonosas npeacrapaser coGoil naargopmy
paMuoi Hecyleit xoHcTpykunn. BoceMp nuesMoxonec or asroMo-
6uan BeaA3 sakpennens na uerhipex Ocax GAIARCHPIUON MOABECKH.
Ynpasaenne X010B0/i YAacTBIO OCYMIECTBASCTCS NepéAuecii NOBOPOT-
HOM TEAEHKKON, BHNOJHEHHON HAa NHCEMOKOJCCAX OT 8BTOMOOHAR
KpA3. Mas ayuureli npoxXoAMMOCTH mepeluse KoJeca noapeccope-
e, [loBopothas Teaexka ¢ nAaTGoOpMoii COGRHHEHA MOCPEACTBOM
UIKBOPHSA, BOKPYr KOTOPOro MPOHCXOAMT NOBOPOT Teaexkn. K ocu
TEJACAHKKH NPHCOSAHHEHO AHILIO, KOTOPHM MAlUMHA 148 MeXaHnusn-
POBAHHON 33aKAANKH JAHHCHAHWX 3apAAOB TMPHCOCAHHACTCA K CHAO-
BOMY arperarty.

Ipysonoavemuocts Teaexkn 80 T, CKOPOCTb NepeMemienns He
Goace 15 xM/4ac, XON MHEBMOKOJCCHBLT,

Bynkep npeacrasaser coboii eMKOCTh, BHYTpeHHAH nosepx-
HOCTh KOTOPOro oOAHIOBAHA AHAadparMaMy M3 CHEUHAALHON TOKO-
NPOROAAMICH Peantbl, HAPYKHHC CTeHKH cHAGKeHb pebpaMi xecT-
KocTH, B HuaHel wacTM uMeeTcs OTBepCTHe AAA MOACOCAMHENHS
FOPH3OHTAALHOrO BHNTOBOrO Komupeficpa. Ha xpwmine Gynkepa npe-
AYCMOTPCH 10K 1A OCMOTP2 i BeHTHAANMOHHWNA naTpylok co
CMEHHBIM TKRHCBEM (H-
apTpoM. Bynkep umeer
natpy6ok aas  noacoe-
JAHHEeHHA BEPTHKAJLHOrO
BHHTOBOTO Neperpysoy- AE +

HOro Konseitepa. 4 g
Has ynpasaenus nu- -

adparmann nMeeTcs

NHEBMOCHCTEMA ¢ Har- ‘

HetaTereM  Boanyxa M\l 1@&
s

PeryaRpoBOIHO-TIPEAOX- / v )
pauuTeabyolt  apmary-
poil. [TyesmocucTeMa

(puc. 57) GyHKepa npex- :
Ha3HaueHa A8 noxaun
aMMHAYNON  CEaMTPH K #

BHHTOBOMY  KOHBeflepy.
PaGora nuesMocHCTEMU

Pite. 57. Cxema nHenyocHerems Gynxepa:
I o= KATMCTATEAM, 2 — MONOMCTD, & = KpaM; § —

OCylIeCTBASCTCH CJeay- w;;laruun mu.mg § = norocTs MemAy mmbrr-
. . MOfl W CTENKO! HKepa: 6 — : -
HOuHM 06p330M' CRaTLH ﬂmﬂpnul‘rubﬂu; u'::m:‘; ] —‘:;lo:‘;:p.amenu:
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Bo3AyX nmoa aasaenyem 0,2—04 krcfcm? OT Barderateds uepes
OTKPHITHIT KPaH NOCTYNAET B KOJAJCKTOP, @ 3aTeM B MOJOCTb MCAKLY
anadparMoii ¥ crenkamu Gynkepa. Huadparma, MORHHMAACH, BO3-
neficTByeT Ha8 aMMHAYHYIO CeAUTPY H I[ICPEMCUIAeT ce¢ B CTOPOHH
Pasrpy3oqHOrO rOPH3OHTAJBHOTO BHHTOBOrO KOHBeilepa, KOTOPbI
10 NyTH TPAHCMOPTHPOBAHHA OOGELCMEYHBACT CMCINHBAHHE aMMHay-
HOM CeNUTPH C AN3EAbHBIM TOMAHBOM H moaaer rorosoe BB uepes
sapsxaomy Tpy6y B Tpanwewo. INoamnmascs, anadparma ypae-
Kaer 3a coGoil xanponosmit wHyp. Koraa amadparma aocrdraer
3a7aHHOM BBHICOTH, WHYP OTKPOeT OOpaTHHI KaanaH, uepe3 KOTO-
puiil CXKaTHl BO3AYX YXOANT B aTMocgepy.

[pn paGorapouieM HarHeratene yCTaHaBIHBAETCA PaBCHCTBO
PacXoNOB BO3AYXA, MOAABACMOro K paboucMy OpraHy H yXOagmiemy
B aTtMochepy ucpes obparnuii xaanan. Koraa amadparma aocri-
racT 3ajaHHOro NOJOXKeHHS, obparTHuiil KJI3NaH 3aMBIK2CT KOHTaK-
TH MHKDOIICPEKAIONATENH, 3aropaeTcs JaMnouka Ha 1wKane nNpH-
GopoBs Y OnepaTopa-B3phIBHHKE, M ONEPAaTop OTKIHAeT Harue-
Tareb.

[py BHKAKYEHEW HArHETaTeAs BO3AYX H3-MOA anadparmu
YACAHT B arMocdepy 1o
MOMCHTE 3aKpMWTHA 00-
patHoro kiaunawa. las
IOAHOrO YAAJICHHA BO3-
ayxa wu3-noa auadpar-
Mbl BRJIIOMAIOT KpaH yn-
DABJCHHA, H CXKaTHA
BO3/lYyX O©T
nocTynaer B MeMOpaH-
Iyl NOJOCTh KiamaHa,
orkpmsas ero. Jluna-
thparma onyckaercs noi
cOGCTBEHHBIM BECOM, Bbi-
TeCHsiA BO3AYX B aTMOC-
tbepy. 3arteMm kpaH 3a-
KpuiBator. B cayuac
npesHIUeHHs AaBaenns
BO3/lyXa B CHCTEMe BLI-
me 0,4 krcfcm? cpaba-
ThIBAeT NpeaoXpaHu-
TCAbHBIA Kaanauw, Jlas-
JICHHE B CHCTEME KOHT-
poaupyerca NO  Maxo-
MeTpy.

Konmawomufi op-
ran (puc. 58) nmpeana-
3HAYCH AJA Henpepuis-
HOro OTPHBAHHA TpaH-
wen raybuuoii or 3 A0

Pizc. 58. Konaomuh opran:

1 — pann; 2 — sponmrelit KpenaeHHs TPOCOS I — (-

APOURAMHAP POATEM; 4 ~— NOASHMHER KAPCTEA § —

VONMERKEAN PaMa; § — TPOC T — pAMA KORUROBOA uomi;

Y pOANRM; ¥ — BPNROA NeaN; 1O - naTamioe ycr-
pofeTno
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peccHBepa:

¥

X

sty

g-:;'.’rx’

8§ M, wuprHoRt Ko 1,1 M B rpyntax a0 IV KaTteropum cAoXKHOCTH
pa3paboTki. OH COCTOMT K3 HENMOABHKHON PaMul, NPEACTABARIOLICH
cofoli ABe napm HanpasaAfOWMNX, KPORWTEAHA KPCHJICHHE TPOCOB,
IRAPOUHANKEADPA NMOABEMAE, WTOK KOTOPOrO 3aKPenJcH Ha MOABHK-
HOM Kaperke, @ KOPNyc, Npi NOMOWM WAPOBON NATH H KPOHUITEl-
na sakpendcs K Oyskepy. Kaperka npu nomoun 4 xojec ycraHos-
JIeHd B HANPABAAIOUIHX HEMOABHKHON PaMBl,

B Hanpasisiowux Kaperxi YCTaHOB/JEHA HAa OIHOM mape Koaec
MOABIIKHaA pama, BTOPOH NAPOH KoJeC ONHPAOWascs Ha Hanpas-
Jsioude HeNOXBIAKHOR pamul. [pa Tpoca OAHMM KOHUOM 3aKkpen-
JIeHHBIC HA KpoHuTeline, orubalor GJOKH, YCTaHOBIeHHWe Ha WTO-
K€ FHAPOUHAHNAPA, H APYTHM KOHUOM KPENATCA K NOABHAHOIN pame.
K wexam noasukHofl paMpl KPenmuTCs paMa KOBLIOBON ueny, ¢ po-
JAKEMH, NPHBOAOM UeNH H HATAXHBLIM YCTPOHCTBOM,

Koucrpykrusio konawomuit saement (puc. 59) suinoasen n3

2 - - .-
o=

b

i
T
i

Puc. 59. Kost # cxema pacnonomenss ay6sen
I = wonw; ¥ — 3y6; 3 — ToepROCHAADMOA HIMIADKA; § — Uemd

ABYX CMEUHAJLHBIX CABORHHEX Lenel, Ha KOTOPHIX 3aKpeneHn
xosmn. KoBuw xonawuero oprasa npeiacTaniser XKeCTKYo CBAPAYIO
KOHCTPYKUHIO CO CMEHHBLIMH 3yObSiMH, PACMOJIOKCHHHMHE B onpeie-
JeHHoN 3dKOHOMepHOCTH. PeXymas 4acTs CMCHHMX 3y6bes CHAO-
#eHa Tepaocnaasnofi wanaasxofi (BK6, BKS8, n ap.).

Has obecneueHHs HaleAHON Pasrpy3Ku BAAKHOTO rpyHTa creli-
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Ka, Ha KOTOPON YCTAHOBJACH peywHii HHCTPYMEHT, H AHO KOBmIa
DHIMOAHCHN H3 ueneit.

Haanume B KOHCTPYKHHH KOMAIOMWIEro OPraka rHAPOUMANHAPA,
MOABIKIION PaMbl H KaPETKH NO3BOJIAET PEryAHPOBATh rayOHRY KO-
nafug or 3 10 8 M, a TaKKe BHBOAHTL KONAWILIMI OPran U3 Tpan-
wien NpH NOArOTOBKE MAWRNB K TPANCTOPTHPOBKE.

[loasuxuas paMa M Kaperka, KHHEMATHYCCKH CBR3aHHbe C
CHAPOUHAKHADOM, NOCPERCTBOM OJ0KOB H TPOCOB NO3BOAAIOT NpH
xoie nopwiig B 2950 MM mepeMeul2th Konawmui opran na 58 M
BBepX npn Haxaone 60° u AONOANHTENBHO ellle HA METP NpH H3Me-
HeHHN Hakaona xo 53°.

Ha xonawiteym oprase npuMmenesa ucHTPOOeKHax Pasrpysxa

KoBiedl, 00ccneyHBaOWanca ROBOPOTOM MNOCACIHHX BOKPYr MOTOP-

G6apabana. OnopoKHeHHEBIE KOBIH, MOBOPAMHBASCH BOKPYI NPHUBOI-
Horo Gapaband, OTKACHAIOTCH C NOMOLLLIO KPHBOJHHEAHMX Hanpas-
JAMOMRX, B KOTOPLE 3aXOAAT POAHKH, JAKPeNJeNnlue HA HAapyxK-
HLIX CTOPOHAX KOBIMOBHX Heneit. 3T0 YOPOCTHAO NPHBOA KONAloule-
ro OpraHa B KOHCTPYKUHK 3a00euHOro TpaHcnoprepa.

pHEOA KOBLWIOBOH LENH oCylMecTsiasercss Morop-GapabanoM,
KOTOpPbIl cOCTOHT H3 Gapabana, BHYTPH KOTOPOIO YCTAHOBJAEH 3/1CK-
TPOMOTOP W MJAAHETAPHLIH PCAYKTOP, HAXOARIMHHCA B KHHEMATHUC-
cKoil ceasn ¢ Gapabanoy.

Ha napyuoft nosepxnocts Morop-6apabana yCTaHOBAEHB NPH-
BOAHLIE 3BE310UKH.

Pafora xonaoumeéro oprana 3axAl0MaeTCH B CACLYIOMEM: BRIIO-
HaceTea JACKTPOABHraTeab MoTOp-GapaGaHa; BpamleHNe 3JEKTPo-
ABUIaTeas MEpeldercs Hepes NJaHeTapHulil peaykrop Ha Gapalau
H 4Cpes 3Be310MKH HA 1eNH, KOTOpble NepeMCINaoT KOBIN €O KO-
POCTLIO, 3asHcHMOll orT Kpenoct# rpynra. Toammna CHEMaeMoi
CTPYMKKH PCryanpyercs (Hanmopom) XoIoM Mamuusl, YMensiienuse
HArpysK# Ha KONAIOUICM Oprade BH3BBAET NOBLIWCHHE CKOPOCTH
padodcro xoaa MaliMHL (HANoOpa), a cAe10BATCALHO YBeAHUCHHE
| TOAWMAK CTPYXKKH, C yBeauueHieM I1arpy3k# (npn NOBHINEHHH
TBEPACCTH paspabaThiBaeMblX FPYHTOB) YMEHbLWAETCH CKOPOCTh pa-
Go4ero Xoaa, a CAe10BATEALNO, YMEHLUIACTCA TOAUWMIA CTPY/KKH.

Paccrasaennsle i OnNpejieaeiiion 3aKOROMePHOCTH 3y0ba Ha KOB-
wax (puc. 59) nMO3BOARIOT PapabaTLIBATL IPYHTLI BLICOKON Npoy-
HOCTH.

3anonHCHHBIC TPYHTOM KOBIIM A3 3a60st NOANHM3IOTCH BBEPX,
MOBOpAaYHBafACh BOKPYr Morvop-Gapabana, pasrpy:xalrcs UEHTDO-
Gexuoit caavil B npueMnux 3a6oeunoro KOHBCHEP2, @ 3aTeM POaiHKH,
VCTRHOBACHILIC Ha HCnAX, 33XOA4T B KpHBOJAHHEHHMe Hanpapafio-
Liie, OTKJAONAIOT KOBUIH OT 32(0euHoro Koupefiepa M CHOBA BO3Bpa-
wawerea & saboil.

Ilpn neoGxoanMocTH M3MEHATH rAYOHHY Konauus, xonaowuil
Opraf ¢ MOMOILBIO FHAPOUNANKAPA MOAHHMACTCA HA HEOGXOXHUMYIO
BHICOTY I QHKCHPYETCA NaabueM,

[Ipn nepesoie xonaiowero oprasa H3 paboyero MOAOKeHHA B
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TPAHCNOPTHOC, BKAONAIOT CHAPOUMAHHAP H noAzEmawT padouni
opran 10 TeX NOp, NOKa IKHHA KOHeU NOAHHMETCs HRA noBepx-
HOCTBIO 3eMAH npuMepHo Ha 0,5 M. B TakoM nosoxennn xonawoutud
opran QUKCHPYETCS MCXAHMUECKHM CNOCOOOM — MalHHa AAS Me-
XaHW3NPOBaHHOA yKAaiku sapsfos BB rovosa aas TpamcnoprH-
poBKkH (no cremHbiM joporam Ge3 OrpaHuueHus radapurosn).
TpaucnopTep BHHTOBOM AAf noxauw H cMe
WHBAHHA aMMHAUHON CEAHTPH H JAH3EABHOTIO
tonausa (puc. 60). Tpaucnoprep BHHTOBOH COCTOMT H3 CBap-

‘, =
P [N LA o4

Puc. 60. Tpaxcnoprep BHNTOBOA 245 MORAYH M CMEMABAHHEA AMMHAYHON CEANTPR
H AH3CALNOTO TOUAHDAZ
] — %0poG; 2 — miNT; § - NOMMMONHKORSA Y30A; 4 — CHAPOMPNBOR

HOMO AJI0MHHHEBOrO KopoGa, BHYTPH KOTOPOro BpaulaeTcs CBapHOH
BHAT, H3TOTOBJACHHN W3 Hepxkaseiowieli cTasd. BuET BuinoaHen us
Tpex uacrel, 4T0 NO3BOAAET NPOH3BOAUTL €ro AeMOHTax Oes pas-
GOpKH NOAWHMNHHKOBHX y3/10B.

[MToaHNHAKOBEE Y3/bl BHHECCHH 3a KOPNYC, HeM HCKAouaercs
nonajanie aMMHauHON CeANTpH B noawmsnuukda, Ilpuson suuTa
ocyuectsasercs or ruaponpusoaa BJIT-400A, kotopuit nossoaser
NAABHO PEryJHpoBath 4icio o0OPOTOB BHHTA, @ 3HAUWT, AOCTHIrA-
eTCs NJABHAR Pery/JHPOBKA NPOX3BOAHTENLHOCTH, 4TO OYeHb BAXKHO
A% NO3NPOBKH B3PLIBUATHX BElIECTB.

3aiMTa TPAHCNOPTEPA OT Meperpy3kH OCYWECTBAAETCSH HAEcCT-
POfiKOf NPEROXPAHUTEALHOrO KjlanaHa Ha HeoOXOAHMBbIA MOMEHT,
YCTRHOBACHHOIO B MarkCTPasH Macaa, Wayuled K raipouHIHH-
npyTpaue.noprep BERTOBOA Aaf SarpyskH aM-
MHayHOR ceauTpw B GyHkep Mawunuw Tpancnop-
Tep (puc. 61) npeanasHaues AAA NEPerpysKn aMMHauHOM CeAHTPH
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H3 MallHHK  0CTaBoY-
HOM B OyHKep MawHHbI
AAA MCXAHH3NPOBAHHOM
3aKJANKH JIHHCHHBIX 3a-
PAIOB.

Tpaucnoprep cocto-
0T W3 CBAPHOTO AJKOMH-
EHEBOrO KOpuyca, ¢ npH-
€MHHKOM, BHYTPH KOTO-
POro BpanlacTes BHHT Ha
BBIHOCHBIX  NOAWHMHH-
rax. ITpusox suura ocy-
LIECTBAACTCS OT THAPO-
asuratens  MP-0,63/10. = , x
3awnrta OT meperpysxn O NN NN 7N
BHHTA  OCYWMECTBAACTCR "

HacTpoliko#l  mpenoxpa-
HHTEIBHOTO KJanmama Ha

1= T*,_EH

i
i
|

a2

Pae. 61, Tpaucnoprep BRETODOA ANR 3arpyIxu
OTIPCACACHHUH  MOMENT aMMHAURON CEIUTPH B GYHKEp MALHNL:
YCT@HOBJACHHOrO B Ma- , ROPUYC, 2 — HPHENMEX, & — HMAT: 4 — ROZuNn:
FHCTPAAR  Macaa, Hay- HHKOBLR yaea

wero K rHAPOMOTOPY.

Kamepa oGcayXHuBanHA ¢ TPaHCONOPTECPOM
NOKaYH HHHUHHPpYOWHX OOCBUNKOB H MeXaHuS3
MOM 3a8BOpPAaYyHBaHH| 3apaila B NACHKY. VYsea
npeiHasHaved Aa8 00CAYIKHBAHHA KONAIIEro OPrana o MeXaHu3-
Ma 3apopauusanus 3apaia s naeuxy. [Ipu nomowmn 3Toro ysaa
obecneynsdercs pa3popaunBaiie NJCHKH B NOAa4a ee Ha JHO TpaH-
1UeH, MOAAYa B3PHLIBYATOrO BCUICCTBA B PA3BEPHYTYIO NJCHKY, 3a-
BOPAYHBAHHKC 3aPAAA B NJCHKY, 101a¥d M YKAA1Ka HHHIHHADYIOWHX
GoeBHKOB C HEOOXOAHMBIM WATOM.

KOHCTPYKTHBIO Bech y3ea CMOHTHPOBAN B BHae KaMepu obeay-
Ausanus (puc. 62), cocTosuied M3 ABYX KapKacHHX GOKOBHH, 00-
HWIHTHIX HePXKABCIOWCH JAHCTOBOH CTaablo, BOKOBHHL €O CTOPOHDLI
KONAloulero OpraHda pacnepTil OPYTHKaMH ¢ waroM 250—300 s,
obpasys JECTHHUY MM CNYCKa YeJAOBeKa Ha AHO Tpanmer (OOKo-
BHIB 33MMLLENIT YeNOBCKa OT o0Ba/JIOB CTeH TPAaHILUEH) B MOMENT
3aMPaBKH NJACHKH B POJMHKH, ¢ UEABIO OCMOTPA U npH HEOOXOAHMO-
cTi pemonta. Ha npoTuononoxuoit 0T AECTHHIUBL CTEHKE CMOHTHPO-
BaH JCHTOUHBA TPAHCNOPTCP NOAAYH HHHUHHPYIOUHX OGOCBHKOB,
CHAGKeHHBI YyNOPHKME NOAKAMH, NPCAOTBPALLAIOMHMHE NPOH3BONL-
HOC nepeMelleHHe HHHUMHPYIOWMHX 3apsaos. Tpaucnoprep saxpur
KOAYXOM € NEHTPaJbHBIM NPOAOALHBIM OTBEPCTHEM, UIHPHHOI
100 MM pas npoxoaa aeromupyiomero wiypa. Ha xoHue Tpame-
noprepa 3aKpemeHn 3asopaunpaloutne poiuxu. Buyrpu kamepw
obecayxuBanua NPOXOANT 3apsmKamlas Tpyba, ma xotopoil 3a-
Kpeniednl pacnpasisowne ayrd. Ha xonue tpyOwt wapuupso 3a-
Kpenaena opmyioutas roaopka. JAas npuKatHs naenxu x Goxo-
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A potgpmgmo
Y

Puc. 62. Kayepa oO6CayKHBRHES C TPAHCOPTCPOM TNOABNH unnunu_pynmnx
GOCAMKOY H MEXANAIMOB 22DOPAUHBAHMA 3apRAa B NACHKY:

— ;2 =~ xectmmua; 3 — TP P noAAYH ‘1py»mn§ Goe~
Lnuw?o:m—";nopml noaxa; § — xoa'tyx; é — ':;awpun;muuc po.\ux’;. =
JApRMANULEA TPYOD; & — PACTPARIROWAN - AYFAL 9 - Mup:nuu n :

10 — noApPYRKHCHNNE PONKN; [[ — NPEIOXPANKYCALAW Komye

sunaM QopMmyiowelt TroA0BKH NPEAyCMOTPEHH nonnpymnueuuu:
POJHKH, 3aKpeneribie Ha NPeIOXPANHTCABHOM KORYCE, nocaeann
YCTAHOB/EH HA KOHIUE KaMmephl o0CAYKHBAHHA W NPEAHA3NAUCH 1R
NPeAOXpaneHUs HRHUHHPYIOUHX GoesuxkOB OT yaapos GOJbLIHX
B IPYHTA.
Kycaopungi TpaHCcnopTepa HHUUHHPYIOWHX GOCBHKOB OCYMIECTRJA-
eTcs OT THAPOMOTOPA H YNPAaBAAETCA ONEPATOPOM M3 KaGuHL one-
patopa-B3pLBHHKA, i
3auATa TPAHCNIOPTEPA OT MEPErpy3nH OCYWECTRAALTCS HACTPO
Kol NMPpe10XPaHHTeNbHOro KilanaHa Ha onpejaeaeHAnl MOMCHT, Bbl-
{le KOTOPOTO MACJO MO 3anacHoil AHHHH BO3BpalLACTCH B 0ax,
HAPOABATATENb OTKAOYACTCH, TAK KAK KJAanaH yCTaHABANBAETCH
Ha HarserateJsHOM TpyGonposoie, HAylleM K rHIAPOABHIaTC1IoO.

Bes MeTaAJOKOHCTPYKUMA KPemHTCs K KapeTse KONawollero
oprasa NpH NOMOWH NAALUES, KOTOPHE MO3BOASIOT JErKo OnicT-
PO MOHTHPOBATH H AEMOHTHPOBATH y3ea.

MexaHH3M 8BTOMATHYECCKOroO BoiseaceHnusa Ae
TOHMPpYOWEro WHypa Ha NOBEPXHOCTL FPpyHTA.
MexanuaM CAYHHT 1A CHHXPOHHOrO NepeiBHKEHHA Golun ¢ aero-
HHPYIOLLHM WHYPOM COBMECTHO € HHHUHHPYIOLULHM GOeBIKOM, pas-
MATLIBAHKA ACTOHHpYIOLLEro MRYpa H aBTOMATHYCCKOrNO BRIBEACHHSA
GoORHLL ¢ ACTOHHPYIOWMM LWIHYPOM B CTOPOHY OT TPaHlUCH Ha pac-
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croauue 1.5—25 M. Konerpyxkrusiuo (

PHX TEXOAUTCH B 3AUEMACHHH ¢ HCMbIO
APYF23 ¢ UCHbIO CHHXPOHH3HPYIOUWIEro yaaa

Pue. 63, Mexanusy asromarmseckoro BHBCACHHR  ACTORMPYIOULErD
: . WIHYPa Ra NOBEPXHOCTL [PYHTA:
— POAYRTON: & — IBEINOUKN: I — BOpIepa; 3
XPOHUIEPYOIHA yaea, § — u:mjfm-“::obp:cp:::c 7 _"Pﬁ- fim ”;N—s‘- Gkl
€ ACTORMPYOUIEM Y310M 1

JOMEMENTAMH, HA KOTOPHE YCTaAHABAMBAIOTC
s A Gobuu - -
pynoc;mm WHYPOM. Sfastai

NOPLl UEMHOTO TPANCNOPTEPA YCTARABANBAIOT
‘ Cf Ha TPaHcnop-
Zaggﬁ:uuuuupyiomux GOEBHKOB Tak, uTOOM nerouupylomsl:ﬁ um)?p
HaMil Nonmaxan 8 NpoNOAbLHHEIL Na3 Tpascno
10WHX GOCBHKOB. p CER  RanLy,
pcn?ﬂ#g F:.ngggopa;paucnoprepa OCYIUCCTBAALTCA UenHon Me-
ipodapabana Tpauncnoprepa ui -
penau P PTCPa  HHHUHEHDYIOMMYX Goe
Tpancnoprep 3aGoi

KH Tpawwen npeanasHaucy

AN TPAHCNOPTHPOBANHS 3EMAH B Tpanileio
ol p OT MecTa pasrpysku
'ls(oncrgymusuo Tpaucnoprep (puc. 64) cocrour usz CBEPHON
TPYOUaTOl pamul, NpHeMHOro W npusoAHOro Gapabawon, HoLRepHKH-
2a|omux Poaikos. Hatsxenne aeath ocymectsasercs MPHBOHBIM
apaGanom. Ipusoa ocywecreasercs riapomoropom. Tpancnoprep
MOABCIIEH K KAPLTKE KONAIOWLLTO OPraia ¥ MOHEMACTCH COBMECTHO
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o puc. 63) ou cocront uz pe-
AYKTOPd, Ha Bajay Cro 3aKkpeneHm 1se 3Be3NOYKH, OAHA U3 KO":O-
UENHOro Tpaxcnoprepa,

H JAajice ¢cO BTODPOf
Uenblo ueniioro Tpancnoprepa. Llenu Tpaucnoprepa cuaomguu

¢ HUM NpH H3MeHeHHN rayOuAm Konauna, Buwrosaa cucrema noa-
BeCa COBMECTHO ¢ BHHTOBHIM MEX@HH3MOM MO3BOJSET BHIEPKHBATHL
OAUHAKOBOE PACCTOAHHE OT NOBEPXHOCTH 3CMJM [IPH H3MEHEHHH
rayGusp  KOnmamus, uro obccneunsaer crabuabHocTh 3a6oiiKK
TPAHUICH,

KaGnua onepartopa-s3puBHHKA NPRICTABAACT CO-
Goii ABYXABCpHYIO cBapnyw KomcTpykuuio. [lepeauss wacrs, Goxo-
BHIC CTEMKH ¥ A0 KaOHilW 33CTEKJeHbl APMHPOBANHBIM CTEKAOM.
K Hidkneli wacty KaOuHW NpHBapens CTYNEHBKH, BHIXOiAlHe 3a
npexcnl TPaHiueH, 3T0 MO3BOJAACT 3aXOAWTL B Kabuny, ne npudan-
#anch K TpaHwee. Kabuna wapuupno noasewleHa K TpaHcnoprepy
saloilkn rTpanmwcy (pue. 64) n npeasaspavera A8 HOCTOSIHHOIO
MCCTOHaXOXACHHA ONepaTopa-s3pLBHHKA BO BPEMH 32KJALKH 33-
pRI0B.

Pic 64. Tpaucnoprep 3a6ofikk TPaRLICH:

! = pawa: 2 — npremumdl Gapafan; 5 - npuooanoR GapaGaH;, 4 — NOAXEPKKDINONLNE
PONNKM. § — CHCTOME MOABOCA: 6 — BANTONON MOXANRIM

Xopouas 0630pHOCTL MO3BOAAET BECTH NMOCTORHHOC HabAOACHHE
3a MPOUECCOM YKJIAAKH 3apR:10B H GOEBHKOB H3 THO TpauiieH, one-
PATHBHO YOPABAATH MAWKHOK M KAKAMM MexaunsMom. YaoGusti
nyAbT ynpapnenus, teaedonnas csasb, kompoprabeavnoe BpalLalo-
mieecs Kpecao, XOpowas myMo- it Tenaousoasuust kaGuan, spdex-
THBHOE OTOMJIEHHE W BeNTHIALHA CO31aI0T 6AaronpHATHHE YCAOBHA
paGothl B A1060€ BpeMA roja.

CncrteMa noxaum xuakoro wxomnosenta BB,
TEXHOJOrHYECKOr0 aH3eapnoro tTonansa (pue. 65), cocronr u3 Haxa
¢ OCHOBHLIM i 3amacHuM oTcexamy. Ha Gake ycramopaed Hacoc C
ruaponpupoiom, K nacocy npucoexniien Bcachsalomui rpyGQnPO'
BOA ¢ 33N0PHON ApMATYPOR H HarHeTareabHull TpyOONpPOBOA C pe-
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Puc. 65. Cxema cucreMm nomasn SHHAROTO KoMmoHenta BB:

1 — Gax; 32 — wacoc; § — THADONPUROA; 4 — BcACMBIOmMA 6onpOBOR; 5§ — Narwera.
Teannuh rpySonponos; 6 — PeIYARTOP xannewus; ;W_ Gopeymku ‘

TYAATOPOM  naBaenust, Qopeynkamu, MaHOMeTpOM,  3anopHoi
apMmarypoi,

B ochosnoM cucrema CMOHTHPOBAHA B CaJOHE MAlWNHBI, thop-
CYHKif BMONTHPOBaHH B KPHINKY TPaUCTOPTepa A48 MOAIYH aAMMH-
AYHOM CeAHTPB H CMOIINBANMNA ce o AU3CABHBIM TONAHBOM,

Cucrema nogaun TEXHOAOMHYECKOrO TONAHBA CAYAHT AAA fOxa-
HH M BNPHCKHBAHNA AM3EABHOrO TONANBA B pacnulienHom cocrTos-
HHH B ABHAYUIYIOCH aMMHaqityo CeanTPY.

PaGora cucremm zaxaiouacres s CACAYIOUICM: BKAIOYAGTCA rHA-
POABHTaTeAb, HACOC BCACHIBACT AH3EIBHOE TOMAHBO #3 Gaka (u3
OCHOBHOTO HAM 3daMacHoro orcexka s SABHCHMOCTH OT TOro, Kaxol
BENTHAL OTKPWT), no NarueTareabHoMy TpyGonposozy noxaer K
(opeynkas, npu stom aasacune o HarHeTareaniiom TpyGonposose
PEIYTHPYETCA PeryasTOpOM aanjieHus, o 3dBHCHMOCTH OT Tpebye-

MOro pacaona (puc. 66). Ha-
X1 GBITOYHOE KOMHUECTRO AN3eaL-

- . HOro Tonamsa, npoiias qcpes
SL% 1} ; Pyigie PErysiTOp RaBacuns, Bosspa-
i naercs B 6ak no GafinacHo-

| T MYy TpyGonposoay.

Hasaenne B cucreme xou-
Tpoanpyerca no masoMmerpy.
¥npasaenne — g3 Kabuirnt
OnepaTopa-B3pLMBHHKA,

Ausensnde Tonameo nox
AZBAEHHEM TIONajaeT B Kop-
nyc Gopeynkn (puc. 67), npo-
XOAHT 10 nmasaMm 3asuxpuTe-

Gsmx. pg, nomajaer mox Hero s no
Pre. 66. I'padix pacxoas minworo xow- NPHBOMHHERHEM pannaibHuim
moneara BB uepes oracpernn gopeywox 8 KAHANAM ABUrAETCA K KOHyCy,

JABHCHMOCTH 01 AaBACHHA PaCROAOHEeHIOMY B uenTpe.
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HBE  KaHaap  HMET -
KpHBOANHEHYIO dopmy,
TO TOTOK, JABHrasch K
HEHTPY, 3aKpyumuBaercs o A
BOKPYr KOHyca W BHIXO-

JHT H3 OTBEPCTHA BHX- 1 AN
peM, obpasys TyMaHo- , %

cOpaznoe 006aaKo, KOTO- 7z

Ocb KOHyca coBRAaact
¢ OChl0 BLIXOAHOIO OT-

BEPCTHR Kopnyca dop- 5
CYHKH. 3

Tak Kaxk paanannb-

NN NN

poe MNOrJoIaeTcs am- ;
MHauNoN CeAHTPON. 4

P
oy : d
\\\\,’: i \\ N

s P4

! 2
Puc. 67. Popeyuxa:

1 — xopaye; 2 — 3amexpRrcan

Opranusauns paboT NPH HCNOALIOBAHHK
KOMNJACKCHO-MEXAHHIHPOBAHHON TEXHOAOrHH

SphexTuBHOE HCNOAbIOBAHHE KOMOACKTd MAUIHN AJ8 MeXaHH-
3HPOBAHHON 3aKAAAKH JHHEAHBX 3aPAA0B 3aBHCHT OT llerxoﬁ_ opra-
HH3AUHH BBINOJHAEMBX Pabor M MCPONPHATHI NO TEXHHKE 6e.wnac'-
HOCTH, OT KBaAWPHKAUMH SKCMAYaTAUHOHHOIO MEPConana, or ray-
GOKHX 3HAHKA BO3MOKHOCTH TEXHMKH, OCOOCHHOCTH €C IKCNAyaTa-
UMM, PEMOHTA ¥ T, ., @ TAKXKe OT TIMATEAbHOr0 HCCAEA0BAHUS

ceh Oyayulero Kanaaa,

TpaHa ociﬁiamm reoje3nyecknX, Hay4YHo-TeXHOJOMHYECKHX H TpaK-
THYCCKHX H3BICKANH{l MOYB H YCAOBHI CTPOHTEALCTBA THAPOCOOPY-
AeHnf ¢ UCMOAL30OBAHHEM KOMIIEKTA MallHH AAA MeXanusHpopan-
HOM 3aKAAAKH AMHEANNX 3aPAIOB, COCTARJAETCE KapTa TPaccH, rae
yKasnBaerca: rayOMHa, war yKIaikh HHHUMHPYIOWHX GOEBHKOB,
pacxox BB (mraaunra) ua noroHssfi Merp, Mecro nepebpockH
KOMIVIOKTa MALUHH i NJ2HOBASI AaTa HCNOJHEHHS, HOMEp AOKYMeNnTa,
MepOnpHATHA no nepebpocke (MOPAAOK pasbopKH, KTO, KOria M
Kyla TPAaHCNOPTHPYET, BHA TPAHCHOPTE, OTBCTCTBEHHMIA 33 HC-
MOJHEHHE H T. 1.).

Tpacca pasGupaerca Ha YHaCTRH, ¢ YKa3aHHCM NAAHOBOIO Bpe-
MCHH 145 PaspaboTKH 3TOrO y4acTka Tpaccel. Kamawil yuacror
pasbuBacTCa Ha 30HH, NOCACAHAS ONPEAeAACTCA AAHHON YKAAIKY
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3apaaa, 3ona, Ha KOTOPOi Beaercs 3aKkjaaika 3apajos BB, apaser-
¢t sanperrofl 3040#. Tlo rpannuam stoit 308M BLiCTaBARETCS 0Xpa-
HCHHC B COOTBETCTBHN C CYIECTBYIOUIHMH TPeGOBaHMAMH,

Tpacca B sanpernoit 30me TPACCHPYETCA BeXaMK ((aaxKamu),
ar KOTOPHIX COOTBTCTBYET MWary YXJAAKH HHHUHHPYIOWRX Ooc-
BHKOB (AR OPHEHTHPOBKM NPH BHKJI4AKe HHHUHHDYIOWHX Ooe-
BHKOB),

Ha xapre u ma mecriocrs TPACCHPYIOTCA NYTH NHOABO3a aMMi-
aYHOA CEANTPH, NH3CABHOTO TONAHBAE, HHHUMHPYIOWAX G0CBHKOB
# ap. lloanesanme nyrn x YCTEHOBKE A48 MeXaHH3HPOBAHHON 3a-
KAAAKH JHHCHHBX 3aPANOB AOKHH PACHOAArarThes B npoTHBONO-
JOMKHON CTOPOHE OT BHKAAAKH JACTOHHPYIOWEro wHypa, 4To6M H3-
Gemarb cayyallHEX Hae310B HAa Hero NpH MaHeBpax.

[Ipukazom yTeepiaaercs Kpyr AnU, UMeoUUX npaBo paborats
Ha KOMILIEKTE MAWHH 14R MeXaHH3HPOBAHHON 3aKAAAKH ANHCHHBIX
S4PAA0B, @ TAKNKe KOHTPOAMPYIOWHE JHUA, ¢ yKadaHHeM BpPEMeHH
HX nocewenys,

[puxasoM ycranasausaiorca CHFHAJMBL,  KOTOpHE oneparop-
B3PHBHHK NOAAET CBOHM NOAMMHEHHBLIM 8 ApouUccce PAGOTI,

Onepatop-e3pusang — CTapUIHil 13 KOMUJAEKTE, ero yKasanus
BHITIOAHAIOTCS Gecnpekocaosno. Ecan saxkaanxa 33ps/0B BelercH B
HECKOJBKHX 30HAX, TO OHH AOMKHBI OTh YaateHn Ha Gezonaciioe
paccrostne apyr or apyra. [lponycka passmx 30M 104K0N ObiTh
PA3HOro UBETA ¢ YKA3AHWEM BPeMEHH AeNCTBHA nocacanero. B 30HY
/LONYCKAIOTCA JHUA, HMEOWHe NPONYCK 5TOH 30HEL.

B some 10nKHO OMTL OTBeleHO MecTo aas KYDCHHA, AOAMHBI
YKA3uBaTLCA NYTH NPOX01a 06CAYKHBAIOWErO H KOHTPOAUPYIOULE-
'O JHYIOrLo COCTaBa,

OGeayxusaomnii nepconan A0AKEH UCTKO 3HATL NOPAIOK 3a-
fyCka W OCTAaHOBKH scex arperatos Kommiekta, [lpu NpHBEACHHA
YCTAHOBKH B padouec NOJNOKeHHe TeXHOIOrHUMecKne ONepaUnt Br-
MOAKAIOTCS B CACAYIOWEH NOCAA0BATEALHOCTH: ONYCKACTCS KOMA-
UIHA OPra, BRANMACTCA NPHBOA KOMAKOUIEro OPraHa H OH 3axampl-
BACTCH 10 HeGOABIION rAYOHIIN, TOAHKMACTCS KOHAIOWLHIL opran Ha
HeGoablyio sucory (1,—1,5 u), 3anpanAfeTca NaeHKa B 3asopaty-
BAIOLIHE POMHKH, BWBOANTCA 33 Gopymyiomyio FONIOBKY H 33BA3H-
BACTCH, ONYCKACTCA KONAWOWMI Opray Ha Ao TpaKiien, 3axpen-
AACTCA NACHKA KO AHY Tpanwed (Hanpumep, AepeBfHHHM KOJALIL-
KOM), 3arpyXactca aMMHauHag CeINTpa B Oynxep Mawmgs aas
MCXaHH3HPOBANKON 32KAAAKH  AHHENHBIN 3apanos, 3anpasasercs
TONAHBHGIA Gak TeXHOJIOTHICCKHM H3ICALHBIM TORVIHBOM, HHHUHH-
pywitite GOeBHKM 33KAaAMBAIOTCA B TPANCIOPTep mOAA4H nocjea-
HHX, & OOORHE € ACTOHMPYIOWHM WAYPOM — B TpaHCNopTep Aas
aBTOMATHUECKOTO BHIBCACHHA ACTOHMPYIOINETO wnypa Ha noBepx-
HOCTb, BRJAIOHAIOTCA renepaTop, NHTANOWHA ABHraTeAs KOMarOULEro
Opraia, ABHTaTeNb XOA&, nojada AHICJALHOrO (Texnonoruyecxoro)

TONAHBA, TPAHCHOPTED NOAAYM H CMEWIEHNS aMMHAYHON  CenTpH
€ JIH3CABHHM TOMARBOM.
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PaGora A04AMHa IHTBCA 10 NOAHOA BHIPabOTKH HHHUMHPYIO-
BHKOB.

mm:):gxcmauue paboTH YCTaHOBKH OCYUECTBAHETCH B cne:xyﬁ:ouleﬂ
10CACAOBATENBHOCTH: NPORSPACTCA, HET AR HHHUHHPYIOUIEro ocaln:
Ka B TPAHCNOPTEpPe, BHKAWNLAWOTCA TPAHCNIOPTEp nojaud H c&(cn’g-
IHA aMMPUHOM CeAHTPH, T01a%2 TEXHOJOTHYECKOro TOMAHBA, K
ria 3ajoieHHbli 3apsa GyaeT NOAHOLTHIO 3a0MT, BELEONA0TCR
ABHraTeAb XOMa, KOrld KOBIIH Pa3rpyssrcs, KONl opran:
Tpaucnoprep 3a00OfKH, BRIOUACTCHS THAPOUHAHHAD noAbeMa K’?nriz'
IOIEro OpraHa W NPHBOAMTCA B TPAHCMOPTHOE NOJOXKEHHE, OT ki
qaeTCA XOLOYMEHBUIITEe b, YCTaHOBKA Aad Mexaunanpoaaun:nmw
KAafKH 3apAA0B OTBOAMTCH Ha 0e30macHoe paccroaunde, MO

€TCs B3PBIBHAS CCTb. )
& Ilc:cragxa AMMHIAYHOR CEANTPBI K KOMOJCKCY MAIUHH AJA uexa:
HH3HPOBAUHON 3aKAAAKH ANHCAHHLIX 3apiics ocymecmnne'rcnni:l::a
Maumuoi rpysonoabveMuoctbio 10 1. Jlocragka ."lH3041bH0!:0 -Ta% auma
OCYILECTBAACTCA TOMIHBO3ANPABIMMKAMH, CEPHIHO BHMYCKAE)

JeNTIOCT IO,
npogz;:sng npouccce 3aKIaNKH 32pAAA POH3DILAA NOJOMKA xona;
ouero oprana, Tpedywomas 00AbIIOro peMOHTE HAH peuour:“
npHMEHcHneM OTKPHITOr0 OrHs (raso-, 31eKTPOCBapKu), TO Maw y
HeoOX0aHM0 OCBOOOAHTE OT HHHUMAPYIOWHX GOeBHKOB W aMMuay
.

uoﬂpc:;;;;;xa HIHIHAPYIOWHX GOCBHKOB BLAETCA nygeu axmoq::::::
TPEHCHOPTEPA C HOCACAHHMMA HA OOpaTHHLIH XOI. oeeumgo %xm
MAKTCA Mepe3 3arpy30uHBl AKOK, WHYP HAMATHBAIOT Ha yl;
Hunuunpyomne GOCBEKH ¢ ACTOHRPYIOUIHM WIYPOM NOMEIWLAIOT ¥
6e30nacHoe MECTO, YKa3aHHOe OlCPaTopOM-B3PLIBHHKCM (OHO 10
KHO OHTH TAaK e OTMEYEHO HA KapTte). 3areM MauiHHy NPHBOAAT
B TPAHCNOPTHOE NOJOKEHHE, AMMHAUHYI0 CEeAHTPY PpasrpymaT,
64K TIMATEABHO NPOAYBAIOT CAKATHIM BO3AYXOM. YCTAHOBKA OTBO-
HATCA Ha GesonacHoe MeCTO M NPOH3BOANTCA pemont, B palory
YCT2HOBK2 BBOAMTCH [NOCAE NPOBEACHHA B3PHBA  33J0KEHHOrO
i i CKA0T ero

Jina peMoHTa BHHTOBOrO NHT3IOUIEro KOHBCHCPA M3BA
23 OyuKepa, MPeLBapUTENbHO NEPEKPHB OTBEPCTHE 3ArpysoNHOro
KoHBEiepa XKadio3aMu, PACcnoNOKEHHBIME N0 BHHTOM. )Kamoanng
npeAycMaTpHBaercs peryauposka MoJaus CeAHTPH B BHHTOBO
konsehep. [lepen emenesneM BHHTOBOrO KoHseficpa 8 6yuxep He-
06X0ANMO TUIATEABHO OYHCTHTH OTBEPCTHE OT AMMHAUNON CEMHTPH
npu nomown sosayxa. Ilpu a0GOM peMOHTEe YCTaHOBKH HHILHHPY-
omye GOCBHKH yaaasiores B Ge3onacHoe Mecro.

OrBoAR 3apaanof MawHHN Ha OGeaonmacHoe
paccTOfHHKE nNpH npoBerckHun B3pumsa, [lpu npoua-
BoactBe paboT 3apaanoil MaluHnoN, NepHoIHYeCKH Hepes PaccTos-
HHS, onpelAeaseMuie B COOTBCTCTBHH C 3ajJaHHON KapTOH B3pbIBA
446 - AaHHOro mpodHas MeCcTHOCTH, Heo6XOAHMO NPOBOIAKTD B:’.pu?
«Kanaaa» npofiacHuoro ysacrxa, Ilpu arom 3apaaxas MaWHHa 104
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AHA OTBOAHTBCA Ha 0e301acHOe PaceToOsiHie OT MecTa papuipa. Pac-
CTOAHNE OTBOAA 3aPAAHOA MalMHB 3aBHCHT B OCHOBHOM OT peape-
(pa MecTHOCTH M Hanpasjacuus orsoxa. B CPCRHEM 3TO PACCTOAHHE
Moxer Onith 200—600 M.,

[ToaroroBka 3apaimoil Mawm#e K OTBORY NPOH3IBOAKTCA B CJe-
AYWOUIEM  NOPAIKe: OCTAHABANBAETCS MENAHH3IM nepeaBuKenns
arperara cHJAOBOro; Npexpaulaercs KonaHue, OCTaAHABANBASTCN npu-
501 pabouero OpraHa; BHHHMAIOTCH NaAbUM, CTOMOPALLHE KapPeTKy
pabouero OpraHa OTHOCHTEABHO HEemOARHKNOIM PaMbl  MeXaHnaMma
noabema.

Has  obaervenns BHITACKHBAHHA NAJAbICH KPATKOBPEMCHHKIM
HAKaTHEM COOTBCTCTBYIOWMX KHONOK Ha NYJbTe YNPABAEHHA THA-
POUHIHHAPOM MECXZHH3MA MOABCMA CHHMACTCA «33aXKUM» HAJbLER
B COOTBETCTBYIOULUN OTBepeTHnX. OCYLMECTBARETCH NOABEM pabo-
4Cro Oprana u COOTBCTCTBCHHO CBASAHHLIX ¢ HUM Y3J10B, NPH 3TOM
KPafHAR HUKNAS TOuka palowero Opraua NPHAOAHHMAEETCR HAL
NOBEPXHOCTLIO NOYBLE Ha 500 MM. 3areM ocyluecTBARIOT GHKCAUHKD
paboyero oprania ¥ BHKAIOYCHIHE NpHBOAa MexanuaMa noabeMa,

Iocae suwenepenncacHnix Onepauni 3apaaANas MaupHa rorTo-
B2 K OTBOAY na OE30MacHOC MCCTO, 4TO OCYIMECTRASETCH BKAIOYC-
HHCM NPHBOAE MeXaHH3MA MEPeABHMCHHA CHJIOBOrO arperara,
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