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Pepaktop—kani. texu. vayx B. A MEHCTEP

Kunra coaepikHT onHcauue H ofobGuelde HAKOUAECHHOID
8 CCCP 33 nocaepnee jecuTHACIHe ONBLITA NO CIPOMTCAL-
CTRY HANOPHLX THAPOTCXHHYCCKHX COOPYMEOHNT — NJIOTHH M
MEPCMBNCR — TIPH NOMOIH MAdCCOBRLIX RANDABICHTWME HBEIL-
pop. Ha ocuope amannza QHILMCCKHX DpCANOCHAOK Ranpan-
ACHNOTO AEHCTRHA R3PLIBA B TPYHTE H NPOH3IROACTREHNHOrO
ONWTad NMOCTPOCHA COOTBCTCTBYIOMLAN TEODHI. 3

B KHure npUBCACHB TEXHHUCCKHC DOKazatedd, Ttabininl
PACYETHBIX KOIMHUUHCHIOR I APYIHE CHPABOMHLIE MATCPHAALL,

Kuura npeasasnadena 243 CneuHalucros B3pLBEOTO Aeaa,
HIDKEH CPOB-THAPOTCXHIIKOB # HHIKCHEPOB-CTpOHTEAEH,




NPEJIMCJIOBHE

O6Gaacts TexHHKH, KOTOpoil mnocBAlICHA KHHAra, BOINHKAE B
CCCP u GbicTpo passHBaetcs,

Bo3MOXKHOCTE NPHMCHEHHS B3puiBHOro cnocofa aas  posBeae-
HHSL 3eMJSHBIX HAMOPHBIX T[HAPOTEXHHUCCKHX COOPYKEHHIT  MOKET
CUMTATLCS B Hacroslilce BpeMH JOK#A: Ao B 3TOH OOaACTH BCAYT
paGory paziuuubie HAYMHOHCCAE/0BATEJLCKHE  YUPCMKACHHS, JIO-
CTHIKEHHSI KOTOPLIX YiKe Hauray VCneuwnoe npHMeHCHHE na paje
OTBETCTBCHUBIX O0LEKTOB,

[Mpaktdka npumeHeHus HalpasjeHHOro  B3puBa B HAPOTEX-
HHYECKOM CTPOHTEJILCTBE NPEABABISET Bee HODLe 1 HoBhe Tpedo-
BaHIA K HecaenoBaTtenbCkof padore, uroe coanaer OaaronpHsaTHme
yenopusl ans Gojee SICHOTD HAaYMHOTO OCBEUleHMst npodnemMbl Ha-
NpaBACHHOrO BIpLIBA.

Hacrosuman paGora wnMeer UeNBLIO TOADECTH HTOTH MHOrojer-
Helt paGornl 110 ‘TeOpeTHMRCKoMY oOfotHOBAlHIO U Aa00paTopHOMY
HIVUEHIIO HANPaRACHHOMO B3PLIBA, a TaxkMKe o OULlTa CTPCHTENL-
¢TBa MAOTHH H NEPEeMbIMCK NPH NOMOIUM HANPARICHHLX BIPLIBOW.
ApTopnl cTpeMuinch K TOMY, YTOOH KHHra ABWIACH CPCACTBUM
BHCIAPCHHS 3TOTO JICCTIDKEHHS CORETCKOI HAYKH B DPAKTHKY TH.t-
POTEXHHYECKOI'O CTPOHTCALCTBA.

[osToMy B KHHTE, HAPHAY € H3JNOKEHHEM TCODETHUECKHX If
SKCHEPHMEHTAJILIBIX  MCCACAOBANNIT, NPUBOAATCA KpaTkue JaHbble
N0 TEeXHHKO-3KOHOMHUECKHM NOKa3aTeasM Meroja,  OnHCBIBaioTes

CAYUAH ero NMPHUMEHCHHA K VILAALTCH IHAUMTEALHOC BHAVEHKE BO-
npocaM NpoeKTHPOBAHHA H NPON3POACTRA pafor no NO3BEASHHID
HATIOPHBIX COOPYIKEHHIT BIPHBILIM CHOCOOOM.

Aptopnl naneioTes, ¥To KHIra Oyier cnocofeTrosaTh (lanbHel-
WEMY PasBuTHIO H YCORCPIIGHCTROBAHIID  cnocoba  ApoN3BOICTI
PHAPOTEXHUMECKIIX paboT npu NOMOIl HANpasacHIOro p3phipa.

Asropnl OyAYT NPH3NATENLILI BCCM JHLAM H YUPCHUICHIAM 37
KPHTHYCCKHE 3aMEUaHHA 10 KHHIE, KOTOpbIe CICayer HANPARIHT
no ajpecy: Mocksa, Tperssxonckunii npoesa, A. |, Teeyaapersen-
HOE H3LATEALCTBO JIHTEPATYPH 110 CTPOHTENLCTRY H apXHTeKTYpe.



I. BBELEHHE

Hepugauiioe B HCTOPHH TEXHHKH PAa3BuTHE THAPOTEXHHYECKOro
crpoutenscrea 8 CCCP, rpomaausie paboThl NO  BOIIIOWEHHIO B
si3ib CTaquHcKkoro naana  npeo0pasoBadmsi TPHPOJLL  HauieH
Pojiiiit, NEPCHeKTHBL BeJHKMX CTpoek KommyHuama—KyhGiues-
ckoro u Cranuurpajckoro rijpoysios, Inassoro TypKMeHCKOro
kanana, Kaxoscwoit rujpocranumy, IOxmno-Ykpanuckoro u Cene-
po-KphiMckoro xamalos — CO2/a10T BechbMa TNJAOAOTBOPHBIE NpEA”
MOCKUIKH K PA3BHTHIO HOBBIX cnocofos crpoutenscTea. ORHHM K3
TAKHX HOBLIX cnoco0oB apJasercs <¢nocof MaccoBbIX HANPAaBJCHHBIX
BAPBIBOB,

Sror nosuil s e3peisioll Texauku sosiuk 8 CCCP o 3a no-
cnejHee AeCHTHAeTH® CTal NPUMeNSTLCS TPH pasiHulibiX 3eMISHLIX
# ropHeix paforax. Hanpasnenublii Bapulp faeT SHAUNTEJNBHYIO KO-
HOMHIO TP NPOBEIEHHH BIPLIBHEIX paGoT H OTKPHIBAET OOJblINE
BO3MOMKHOCTH B DasjuuHLiX 00JacTAX FHAPOTEXHHYECKOTO, MejHopa-
THBHOTO M TPAHCIIOPTHOTO CTPOMTENLCTBA M TOPHOTrO jena.

Ananus passuTHA TEXHHKH TOKa3biBaer, 4To NpHMEHeHHe Bee
fogee KoUIeHTPHpORaHHLIX (POpM SHeprHH u Bce Oosee u Gonee
cHHTeTHYeCKHX (popM JIBHIKCHHSA XapaxkTepusyeT HCTOPHIO SHEPreTHKH
MOCJHSAHNX JCCATHIETHIH,

IMepexos OT rpoOMO3AKO H MajoMOILHOH NapoBOH MalIHHLI K
peChbMa KOMIAKTHOMY peakTHBHOMY JABMTATENio, He HMEIOUEMY JIBA-
AVIIHXCS KECTKHX 3JCMEHTOB,—BOT XapakTepHas TeHACHIHS DasBH-
THa coppemennoil texuukd, IlpaHunnuanpias CHAOBAA CXeMa ABH-
raTensl ynpoimaercs, W €ro MOUNOCTE, OTHECEHHAA K eNHHUlle Beca,
sHayntensio nospactaer. OrpamendeM 9TOH TEHJICHUHH B CTPOW-
refLiioM  Jledie SIBJIAeTCA  HCMoAb30BaHHE HANpPaBJeHHOrO B3pLIBA
JUist TIepeMelileHHsT Mace rpyHTa.

CyInHOCTs HANPaBjeHHoro B3pHIBa COCTOMT B TOM, YTO 3SHeprus,
BLIIENIAIEMAs TIPH B3pLIBE, TPUMEHsETCH JJIA TeX HIH HHBIX Henei
TaK, UTOOL NONYYHTh JKeiaeMoe JAeHCTBHE TONbKO B 3alalnHoON yacTi
(IPOCTPANCTBA U CO3/aTh ABHIKEIHE TOJNbLKO B 3a/aHHOM HanpapJje-
wiy, HanpagaenHulil B3pbB NPEICTABJAAET NOJHYIO NPOTHBONONON-
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HOCTB Dﬁhﬂl!!u!ﬂ}' HE‘}-’HPE[HJHIEM{}M}', HP{J‘TEHHIUHJ.{_"M}’ XdaoTHYCCKH,
napbla}r._}ﬁieuue 0 HanpasJeHHOM B3DPLIBE N Ero NpakTHYcOKas pca-
JH3AUHA SIBAKIOTCS, TakuM oDOpa3oM, NPHMCHEHHeM COREPILEHHO
HOBbIX MPHHILMIOB BO B3PLIBHOM IEJIE,

Bneppnie Ha fMPaKTHKC HalPaBJeHHBIH B3pbls Oblil NpHMEHCH
n nepuopt 1930—1936 rr. na paGorax, MPOH3BEHCHHBIX  TPECTOM
CotoapapuiBnpoM, v B 1938 r. na peunom tpaucnopre. Caeayer of-
METHTB TaKHe MeTo[bl, Kak: JAByXpsijuoe B3puIBailie, Hanpasieu-
MBI BHIOPOC MNyTeM MNOCAIOBATENbBHOIQ BIPBIBA PACIONOMKCHIBIX
PAAOM 3apPSJIOR, NpHMeEHeHHe 3apAA0B ¢ BO3AYIUIHHEIMH [OJOCTAMH
H KaMepamu WIH NPHMCHEHHE Pasjinulibix (PHrypHLIX, B YACTHOCTH,
KYMYJSTHBHBIX  3aPAL0B,

Moxno OTMETHTH Taxme ocobLIl 3(peKt AeHCTBHH  MOUbIX

B3PHIBOR HA TIPYHTRI, 2T0T 3(QeKT BRIpaKaercs B ToM, YTo NpH HOA-
XOASLKHX YCJNOBHAX YHA€Tes Cc03jlasarh BechMa MIOTHLIE MACCHBLI
HaCbLIMHOrO FPYHTA B TEJNE TUIOTHHLI HAH YBEJIHMHBATL BOAOHCOPOHU-
HAEMOCTh €CTECTBEHHLIX BAAMHLIX PYHTOR ¥ YMEHbIIaTh (puasipa-
WHIO uepes HUX (HanpuMmep, uepes AHO H OTKOCH Kauajios).
" Happapneunuii B3pei3 —3T0 Becoma rufkoe CpejicTso, yMedo
HCAOAB3YA KOTOpOE, HHIKCHEP-BIPLIBHMK MOJKET B HECKOJBKO JIHEH
CO3[aBaTh OTPOMHBIC CCOPYZEHHH M3 TPYHTOB TIPH MUHIMAJALIOM
KOJIHYECTBE MeXaHuaMon M pafoyux, He CYUHTafchH o npeMeneM roia
K 6e3 kaxoil-nubo ocodo CHOMKHON NOATOTOBKY.

II. OCHOBbI TEXHHKH HATIPABJIEHHOIO B3PBIBA
B 'PYHTAX

Ecnu ocranosurbes Gojiee NOAPOOHG Ha HPHHIMINAX HalpaB/cH-
HOPO B3pHIEA HPHMCHHTENLHO K 3ajauaM CTPOHTeJBHOI TeXHHKH, TO
Ha MepBoM MecTe MOMKHO MOCTABHTL HANpPapieHHbI B3PLIN 1 IPYHTE
¢ UeILIO I'IEI]EMEE[E’!IHHI Macehl I']}}.r’IITﬂ B 3ajamHOM Hanpauv/ieHHH B
onpejieleHiOe MECTO H YKAAAKY 3TOro rpyHTa B BHAE HACLINH 3a-
HAannoil QopMEl H ¢ 33JaHHLIMH MEXaHHUCCKHMH CBOHCTBAMM.

OcHoBOH BCEX 9THX NPHHILHNOE fIBASICTCS JaBHO H3BECTHOC
NPaKTHUECKOS MPaBujio O TOM, H4TO OCHOBHON BHOpPGC MatepHana,
BHYTPH KOTCPOro MPOMCXOAHT B3PHIB, HATIPABJICH (10 JHHUK HaiMeHb-
wero COMPOTHEJIEGHHS, T. €. 110 KparyallieMy pPAacCTOsHHIO OT LEHTPA
sapana 10 «crofoaHoi» mnopepxunoctd. «CBoGoanasn» [OBEPXHOCTD
MOMeT OuiTh He TOJBKO BEPXHEH EeCTECTBEHHOH NOBEDXHOCTLIO TPYyH-
Ta. D10 MOMKET OLITh HNOBEPXHOCTL Kakoil-THOo nojaceTi HAll MyCcTo-
Thl, CO3/aHHON MpeABAPHTEIBHO BO HIPLIBAEMOM  MACCHEC, Taxyw
MOJMOCTL MOKHO 00pA30BaTh, HANPHMEp, IPH NOMOULT IPEABAPHTE. Ih-
HOro B3phLlBa BCMIOMOTATEJNBHONO 3apiia, Pacnoiomeitcro # coot-
percTeyioniem Mecre. Urolwl 3Ta MOAOCTE He yCUead 3anodHHTHCH
PPYHTOM HJIH TFPYHTOBOH BOAOH, LEN0COOOPA3HO B3OPBATL OCHOBHOI
3apsiil yepes COOTBETCTBYIOUHH HEGOJBIIOH NPOMEHKYTOK BpEMEHH
OCJe B3phlBA BCIOMOTaTe]bHOro sapsia. OcuoBHON 3apsji caery-
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eT B3OpBaTh B TakO{l MOMENT, Korja BoOpoilika wiM Kamyduernas
MOJIOCTh, OGPA3OBANILIC  BCAOMOraTeNbIBIM  3apjOM, AOCTHIHYT

-
MAKCHMAABLIBIX PAZMEPOR,

Takum 0OpPa30M, CCHOBHBLIE HPHEIMOLL HANPARISHHOIO B3PLIRA
B TPVITE CBOMITCH K CACAYIOUIEMY:

[} npaspabias OICHRE  BABIHNS  HOJACCTH Ha HanpanaeHibii
B3PhIR:

2) pwdop naubouee UEACCOTNHPAZHOTO BIaHMHOIO PacnoJioHe-
HHSE 3apsiion, MX B&OHMHHEL 1 NOCHSLOBATENLHOCTH B3pLIBa;

3) Buifiop Haufojee HLIECOCHPASHBLIX MOMEHTOR BPEMCHH JnA
RIPLIBA 3aPHIOB.

PaccMmorpim 371 NPUHINOBLL B OTJSABHOCTH, NPHIENM EPPOMY 43
HHX YIeJIHM 0CcOB0e BHUMAHHE NOTOMY, YTQ O BCKphIBaeT (dusive
CKVIO CYHLIOCTE HAYYACMOro nponecea o NosBeaseT ofocHoBaTh Me-
TG KOJMHYECTRCHI !{.{T'ﬂ- PAacHeT,

1. O BJAHAHHAKW ANOJIOCTH NPH HANPABJEHHOM
BEIGPOCE I'PYHTA B3PbIBOM

[Tpy nposenenuu BapbiBHLX pador Ha BEOPOC MPyHTa HEPEAKO
BO3HMKACT 1eoOX0IHMOCTL HANTPABHTL BoifpacoiBaeMbelil FPYHT HPEH-
MYULECTEEHND B ojny cropody. Kposme toro, secbma BamHno paccus-
TATEH CPAHIILLL, B NPeAGIAX KOTOPLIX FPYHT MoeT ObiTh BhIGpomen
B3PLIBOM B JIAHNBIX YCIOBHAX.

[To nepsoMy p3 YRazanibiX BONPOCOR 10 NCCHEHEro BPEMCHH
goobile ne Oulio Kakux-THGo pacueTHoIX gaHHuX, [lo sropomy ao-
NPOCY HMELTTH PR IMINPHYECKHX (opmys, onpeaeistionux obiue
pasmMepsl BOPOIKH BRIOPOCA, HO HENPUPOAHBIX s Gojee JAeTasiLibiX
pacueron, ocofieHto B YCJIORMSIX Hanpasjaensoro setOpeca.

[Mosronvy posnukaer HeoOBXOZHMOCTE BBIACHHTE TEOPETHYECKHE
HPCANOCHIIKH LIS TAKIX PACHETOB M C/AEJarh M3 HHX TPAKTHUECKHC
pLIBOALL TTepuutil mar n s10oM HANPDARIeHAR H HAMEMASTCH B IBHHOI
rnaBse,

. Jdeficrare s3ppa 0JHHOUHOrO COCpPeloTOMEHHOTo 3apana
HA FiYHTEL H FOPDHBIC Impml,u
flun}f::'nir-.i, UTO BHYTPH HEKOTOPOH Tuup,u,m"l cpegn HMeeTcH

ctpeprueckuil s3apsit. lpu ero npapuise Ha credikd cdepnl, conepxa-
uiel sapsa, pecoMa OBLICTPO HawnHaer (EHCTBOBATH OUEHb BBICOKOE

JABNEHHE, KOTOPO?  BLHSbIBACT PICNOAAULYIOCH BO BCE CTOPOHHI

VAAPHYIO . BoJAy. 3a (PPOHTOM TOH BOJNHLL CPeid HAYHHACT JIBHIATD-
¢ N0 PamuanLHLiM HanpaRIcHNAM. IT0 JIBHIKEHHE  O0YyCAoBJIeHO
HEKOTOPLIM CHATHEM CPejibl ol (@Heriies BeChLMa BLICOKHX Jashie-
HHit 3a QpouToM yaapuoit soann. Ecay Buuiesuts Bocpeae psi
cipeprueckix ¢iioen © CHTPOM B LCHTPE 3apsia, TO MOMHO Heroc-
YSACTBEHHO MOJIATaTh, MTO NPH ABHKENH [0 JAeHCTEHEeM BipbIBa
STH CNE JOMAKIB CHHMATECH B PAjJIHANBHOM H PacUlIPITLCH B Tai-
PeHIMANLHoM Hanpasiensu. B peayasrarte 3100 B CHCTCME JIOJDKEH
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BOSHUKNYTE DAL paguaisHuiX tpewnu (puc. 1), Oanaxko stu Tpe-
MIHHB MOIYT ¢ JAOX0maHTH A0 NojoctH, rae Owa sapan. Has6opor,
BCACICTRHE BECHMA BLICOKHX Jasienuil cpeia eOanuan 3apsaa OGyner
HAXOUIUTECS B NAACTHYCCKOM COCTOHHHE  # MOMKET CHpeccoBaTbes
B TAKYI0 MOHONHTHYIO MACCY, B KOTOPOH HCHE3AI0T BCE OTASJAbHLIe
TPEUIHHE HAK HCORHOPOIHOCTH.

[Tocne AcHCTBHS B3PLIBA, KOPAA PacUWINpPeHHe CPEALl AOCTHIHET
BOZMOMHOTO Hpeiesa, Haunnactes obparTHoe Juuenuwe cpeas, oby-
CIOBJACHHOE NAICHHEM JABACHHS B CHTPAALHOH 30He M ABHMeHHeM
BOJHBE PASPERCHUST BCJCA 3a YAAPHOH BOJHOM.

Puc. I. Painanviwe # Koasuenwe Pue. 2. Craoumnan soua PAIPY N
Tpewmite o7 eficToMA BipLina ROKDYT MCCTa B3pWBd

Beneftersne storo exmatus cpe/ia  Havyuer pacriardBaThcs H B
JLONOJMHEHHE K paiHadibiby TPCUMHAM BO3HHKHET Cclle 1enas cHcre-
Ma KOJLUEBLIX Tpeutuy (puc. 1).

Onnako nfianau Mecrta p3pusa 310 HEHTPCCTPEMHTRNbHOe JIBH-
JEHHE MPUBENeT K CHMarTHio cepHUSCKOre  HepacTPecKaBIerocs .
CJIOA, KOTOpBLIE Oyaer padotare kagk chepuyecknit cpoa H nostoMy
Moxer ecle Goree ymnomnnTeess. B peavaurare MOJaYHaeTcst napaio-
KCATBHAHR KAPTHHA, COCTORNLAN B TOM, UTO 30HA paspyilueHus He jo-
XOAHT a0 3apafa. Takoe SApieHHe MONKeT ObiTh BOCNPOUIBEACHO IKC-
MEePUMCHTAALIO  OYTCM  B3pbiBa  HCOOJBIHX 3apAJI0B, llanpusMep,
FICKTPOACTOHATOPOR B OPralHUCCKOM CTEKne Wam B apyrux Gogee
HITH MeHee BAIKHUX # NPO3patibiX cpelax. '

B FOPHEIX MOPOAAX ODHMHO HE NOAVIAETCS VIPOUHEHHON 30HN
BOM3H 3apsgaa noroMy, 9T0 ofpA30BABIIHECH TPEULHKI HE MOryT
OLITE NOAHOCTBIO JHKBHAHPODANL! 1aMe BechbMa BLECOKHM ol aTHeM.
Kpome toro, B ropusix nopofax Tak ke, KakK H B METAAAax, BOKPY!
MecTa BapniRa o0Opasayercsl I[AACTHYECKAs 30Ha ¢ NOBCPXHOCTAMM
CKOJBLMKEHHSA, HAKJAOHCHHBIMI K paanycam  npubIHIWTeALHO  noj
yraom g 457 4 npeicTaBAAIONIHME OTPE3KH  COOTBETCTBYIONLEH J0-

T



PapHpMHYECKOH CrHpaJiy, B Takux caydasax cpeja oOBYHO Tepser
CBOI0 CIJIOIIHOCTL H BOKPYT MECTa B3pLiBa odpasyercda szoHa paspy-
ineHH# (pue. 2).

Hckpospie QOTOCHHMKH B3pbiBa B CTEKJSHHEIX OJOKAX NoKadbl-
BAIOT, YTO paspyuleHHe MaTtepHasia HauHHAETCHs He Torja, Korja
gyepes Hero NpoXoAHT (POHT yiapHOH BOJHBI CHATHA, HECYILHH
BECbMa BLICOKHE NABJEHHA, HJAH KOT/a BOJNHA CHATHA CMEHsercs
BOJIHDIT pasperXeHHsd, a B TOT MOMEHT, KOTAa CMeLLeHHsl 4YacTHL
Cpejibl CTAHOBATCA HACTOJNLKC 3HAYHTENLHBIMH, 4YTO CIVIOIHOCTE
cpeast Hapywaercd. ChefosaTesbHo, NS TIONYYEHHS paspylienHyd
H nochaeiymoulero eoibpoca cpeabt Tpedyercss coolLMTE 3TOH cpeie
BO3MOKHO Oojice 3HAYHTENDLHBIE CKODOCTH NPH MAHHMAJILHEIX faBJe-
HHAX H MHHUMAJBHBIX 1o secy aapapax, TlpH Takux yclOBHAX no-
Jesdast pa6oTa B3pbiBa GYJET COOTBETCTBEHHO YBEJIHYEHA.

HauGosee npocroit nyrs s pelieHdst [OCTABJIEHHOH 34-
JauH COCTOAT B TOM, 4TOOBLl [OMECTHTL 3apsj B HEKOTOpPOH
nojgoctd. J[las  mpoctoThl  AONYCTHM, 4TO  3apfj,  HMCEIOUIHi
maccy M, noMeuten B ueHTpe CepHHECKOH NOJOCTH  panuy-
com Ry PaccMmorpam, uwemy npH Takux  ycjaosumsx Oyaer pas-
Ha nocjie B3pblBa CKOPOCTh © HEKOTOPOIl TOUKH CpelAsl Ha pac-
CTOfIHHH R OT ueHTpa 3apsna. llpu pelweHMd npumemM, 4To ¢pena
obaanaer IoCTaTouHO Manod o0BOMHON CKUMaeMoCThio. 310 Ha
APakTHKE B HEKOTOPOH Meépe COOTBeTCTBYET BOAOHACHILEHHOMY
rpyuty. TpeHumem W cuennenHem B FpyHTe MBI MOKA Takxe NpeHe-
fGperaeM, 4To JONYCTHMO BO BCEX cJyuasx AeHCTBHA JOCTATOYHO-
MOULHBIX 3apAf0B HA JAOCTATOYHO MAJBIX PACCTOAHHAX, KOIJa CHJIbI,
OOYC/NOBJEHHbIE B3PbLIBOM, OKA3LIBAIOTCS BeCbMa 3HAUHTEJNbLHBIMH,

Tak xkax paspylenue cpefibt OCYHICCTBISCTCH Ha 3HAUMTENLHOM
paccTofHNK 34 (POHTOM YaPHOI BOJHBL, TO MOXXHO MPHHATH, YTO 5T
BOJIHA YIUJIa OT 3apsjla Ha paccrosiHHe R, cyUleCTSeHHO [peBbilla-
oLee paccTosinie R no ‘rouku, rue onpenenfeTcs CKOPOCTh . Esan
cpefla HecHuMaeMma, TO K HEH TpUMEeHHMAa TeOPHH NOoTEeHIlHaNa CKO-
pOCTei, COrMacHo KOTOPoH CKOpocTh OOPATHO NPONOPUHOHAJ LA
KBaapary paccrTofaHus, cjeaoBaTe/bHy:

U = i‘ : (1)

[

rie Ro— pajguyc NoaocTi, BHYTPH KOTOPOH HAXOMHTCS 3apsil,
Vg — CKOPOCTH Ha rpaHuie 3TOH NoJIOCTH.

OGwas 3ueprusa JABHAKCHHS Cpejint ¢ INIOTHOCTBIO & IMpH pac-
CMaTpHBaeMbIX yoaoBHsX Oyier papHa:

K, I
- o T
U=trp( v REdR=2mRIc} [ =2mR [z~ 2). @
Ry Ft‘n

[Tockonbky mnpuesATO, 4ro Ry =/ TO MOXKHO HanHCaTh TIPH-
GUHKEHHO

U= 2%p R v, (3)



JonycTiaM, uto SHeprus B3pbiBa, NepeaaBaevas OT 3apana ok-
PYxAIOUCH cpene,
U= C, )
rne C — pec 3apana;
Uy — steprust €/IHARIL Beca B3PHIBYATOIO BELICCTBA, paBHas
Ansi OGLMHBIX B3pbIBuaThiX peiects 4 - 10° hfr'

Torna

"=V ewa 5)
[Moperanoska (5) 8 (1) naer:

T == “ri:r.' (: - f_.ij' ' Ui}

[la ocHoBauun psjga AaHHBIX MOMKHO NpPeANONOMKHTb, YTO pas-
pyluenHs cpeitl BO3MOMHB, eCJH CKOPOCTb B COOTBETCTBVIOULHX
yCaoBHAX OoJibllle HEKOTOPOil KpHTHYeCKO#l Beauunust .. Otcwoaa
CAEYET, UTO pajinyc 30HBI paszpyvileHns K, na ocHoBauuu (opmy-
Jael (G) Gyvier paseH:
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Takum ofpasom, ysenuunpasa pagmyc cepuueckoil noJNoOCTH
Ro, BHYTPH KOTOPOH HAXOAMTCS 3apfAf, MOMHO B HEKOTOPOH Mepe
yBeJIHUHBATL 30HY paspylaloulero AeicTensd p3puipa. JT0 OO bACHACT
C TEOPETHHECKOI CTOPOHBI H3JaBHA M3BeCTHLIl B nMpaxkThke B3pbliBHO-
ro jesia npHeM, HassiBaeMmbiil BO3AYWHON 3a00HKOH, COCTOALLHN B
TOM, YTO 3apuj A0s YBEeJAHUeHHs! ero ACHCTBHH Ha CPeny NnoMeiant
BHYTPH HEKOTOPO BO3AYUIHON MOJOCTH.

Dopmyna (7) nme momer cuMraThes prnosHe ftounoil. dra (dop-
MYJA TPHBOAHT K HENpepuiBHOMY VBeJHueHHio R, NpH yBejHUeHAH
Ro. Ha camom nene yseauuenue R, BO3MOMHO TONBLKO NP pocre
R, 10 onpejeseHHOro npejeda, nocje 4ero JajibHeilliee yBeaHueHHe
Ro yxe e smawisaer ypeiauuenus R, a HaoGopoT, NPHBOAHT K €ro
yMeH LUCeHHIO.

JT0 MOMHO CBECTH K [OTepAM 3SHEePruH B3phiBa BHYTPH oObeMa
chepnt ¢ panuycom Ro. Ecain gonycrurs, 4To 3TH NOTEpPH MPONOPILHO-
HajlbHu 06bemy chepst Hin Ro®, TO MOXKHO CYHTATL, uYTO Cpeage ne-
peaaercst sHeprus pasnas:

0,.C = BR;:
rfie K — COOTBETCTBYIOULAdA MOCTOSHHAL.

[Tocrosinnast B moxer GbiTb onpeneseHa M3 YCJNOBHH, 4TO NPH
ofpeaeseHHoOM 3HaueHHH Roy=~R . paszpviueHHs cpensl npexkpauiaior-
cH Borce. Tormga OYeBHIHO!

(7)



Kpoue toro, ua ocHopaudy Gopmyast (7) MOKHO B 3THX YCIH0-
BHAX HATHCATD:

o
4 + 771 1 '
2np vV v,
oTCIOARA
e TACRxP R, )
I an
OdoGuwan opmyay (8), MoxHO HanHcaTh:
i A
- . . e b ' n
R l/f C—k ."-.*_,, , i ‘ (1)
2zp ¥ Uy

310 BLIPAXKeHHe jlaeT MakcHMalbHoe sHadeHne R, npH yCIOBHH
(HAXOJAHMOM OOBIMUBIM  CIOCOGOM OTHICKauMsI — MakcHmMyma (GVIiK-

WMt )
2 A
Ry = ]/—41:- . (11)

Suavenun ¢ u . 1oukHb GbITh YCTAHOBJGHEI IKCITEPHMEH-
TAJLHO, HTO CBA3AHO ¢ HEKOTOPBIMH TPYAHOCTAMM H NOKa eue e
ocymtectsaeno, [Mostomy noausii pacuer 3oHBl  PaspyuIaionieru
ACHCTBHA B3puiBa No npusejedHuy (opMyjaMm B HacTodllee ppems
II.IH]-HE.‘ETH CUHIC HEJ LI,

He uekaoweno, uyre zanbleiiliiee  H3yUeHHe 3TOR0  BOUpOCA
NpHBEAET K BLIBOAY O ueaccoolOpasHOCTH  cOo3jladHdg NoJocTed e
chepuueckoi, a wunoit (opme. [lonocrd mMoryt OBITE OCYHIECTBJC-
bl TAKMKE TOJIbKO ¢ KAKOH-AHO0 0O cropousl 3apama. Bee srtu
chyuan TpeGyior AanbLHEHIIero TEOPeTHUeCKOTo M IKCHEPHMEHT alil-
HOTO HAYUEHUS.

2. MosocTs B rpynTe nam ropHoil nopoje, HAXOARIANCH BHE 3apsiia,
KadK CPEACTBO VNPaBJICHHMN SHEPrueid n3psiza

JlonyeTiy, uro g HEOrpanHUMEHHON CPeie BaloKeH ClpepHuecKil
sapsan € B noasern ¢ paauycom Ro. Ha uexoropom paccrosmmum ot
ITOF0 34paja HMeeTes Apyras cepHyeckasn MONOCTL pagnycom R,
KOTOpast sanoaiicHa Bosayxosm. PaccrosHie Mexay UeHTpaMp no-
accrew pasio Ry (pue. 3). [lpn pzpuipe cpega HaYHHAET Nepese-
HATECST OT MecTa eapuira, Onnako na nopepXHocTy NYCTOH NMOJDCTH,
HE BCTPEUAST HBHYTPH HHKAKOrO CONpPoTHBACHHS, Cpela YeTpeMaserces
BHYTPS noncerd. Ilpu srom amnuu AnHKeHUA CPeibl AONMKHBI ObiTh
Hanpacaciut BOMH3H MOBEPXHOCTH TONOCTH BHYTPL 9TOH NONOCTH.
CAeI0BaTCILHO, TAKAA MOJOCTh JefCTRyer Kak UeHTP, NPHTATHBAW-
wai K cefle OKpymalollyio cpeny, T. €. NPOH3BOAAULHH JedcTBHe,
obpariHoe jeiicTBHI0 B3pLBa  obObunoro  zapsia. [losromy rtakyo
NOJIOCTH MOMKHO paccMaTpHeaTh Kak oTpHuareasubtit 3apaj. Coso-

10



KYNHOCTh OTPHIATENLHONO H HOJOAHTEABHOIO 3APA0E MOKHO Ha -
BaTh 10 AHAJOCHH ¢ SJCKTPOCTATHKON B3IPHBH MM IHUTNOAEM.

OcHostibi (PaKTOPOM, Ofpeiessiciiny (et o npumeHcs
REPLIBHONO AHTONA, SIBJSIOTCH T CKOPOCTH, KOTOPLIC MOJAYHAIOTCS 1
MOBCPXHOCTH TMONOCTIL Srn cxopeetn eoodute GYAYT PaszuuHLIME B
pasaMUHBIX TOUKAX HCBEPXHOCTH NOM0CTH. Ha uacti, ofipaneHuol
B CTOPOHY 3apsifid, TH CKOPOTTH OyayT HauGoanliiMi, a Ha npo-
THRONMOJOIKHOI CTOPOHE [OJOCTH —— HAHMEHBITHMH, B arom oTHOLI®-
HHH NOJA0CTH O3 3apsaa CYHICCTBCHHO OTIHMAETCH 0T HOJA0CTH C
3apALOM, PAsMCUICHHBIM B IEHTPe, KOMWla BCe CROpOTTH pacnpele-
JEHBI CHMAMETPHMHO,

Pioc, J. Grema  BIpRBHOTY Puc., 4. Crema aAnmieiins e
ARTTOAN OT ReficTnuy pIpuna B IpyHTe
cO clepHYCe KO 10I0CTLIO

O naxo, ecaAw PpasMeppl [MOJ0CTH CPABHNTEAbHO HEBOJUKH M
R < Ra, 10 MOXHO NPHONIDKENHO NPHHSTH, YTQ CKOPOCTH, noBaris-
JOUIHECH K CKOPOCTH Cpeabl @, Ha MOBEPXUOCTH HON0CTH BCIOLY 0/H-
HAKOBBI H PaBHBL

I
L
7

s

. (121

=1 _ .
o vl

dbopmyna (12) sasaneres npHOIIIKCHION 1 anHcata Ges yuera
caumaermoctd rpyita. [ostomy uanaracMmuie jlanec KOJTHYCCTBEHHBIC
pacdeThl TAKKe SIsAIoTeH NPUOSHIKCHHDIME H TpelyIOT YTOHHCHHS
NyTeM CPaBHEeHHH ¢ ONBITOM. ITO H GyJIeT ¢jlenain HiKe.

Koria nonHa cKATisE JOXOAHT 10 TONCCTH, TO 0T CBOGOJHOW
MOBEPXHOCTH CPE/Ibl Ha PPAHHIE NOJOCTH OTPANKALTCs BHYTPL CPEiul
posnHa paspexenns. B pesynbrare Takoro otpaxeins HacTillbl cpe-
/1Bt 112 TOBCPXHOCTH TIOJOCTH JIONONHNTEAbIO NPHOOPETAIOT CKOPOCTH,
PABHBIC NO BeMUING U, HanpasjeHHbie K UCHTPY HOJGCTH, 1
PE3YJLTATE CAOMKCHHSI HTHX CKOPOCTEil €O CKOPOCTAMH, BLISBANHLINH
CaMEM R3PLIBOM, NOJYUHTCA TaKOe ABIDKENHe, Kakoe [oKasano Ha
puc, 4.

Jotyerum, UTO BHYTPH NONOCTIE PACTIONOACH HEKOTOPbLIH MH!M-
Mbiit OTpHILATCABHLI 3api, pasubiih —C ., .

¥



Torana wa ocnoBanun opmyant (5), noaaras

U=, H RH=RH? (13)
ﬂl'.'l-.i'{}"[EEM:
‘ 1
._,.CM=£1:F Riﬂinﬁ. [1*1]

3amenss v, no dopmyne (13) n v, no dopmyne (5), Ha-
XOIHM:

(19)

DToT MHHMBI OTPHLATEABHLIR 3apsi] BLI3LIBACT CBOE MOJE CKO-
pocTeil, cknaabiBalollleecs BEKTOPHO ¢ I1oJieM CKOPOCTEed OCHOBHOro
3apana, H oOYCHOBAHBAST TAKOH COEKTP JHHHH ABHMKEHHS Cpejnl,
KOTODBIA TMOKasaH Ha pHe. 5. Meuny nonoMHTeAbLHBIM H OTPHUA
TEJbHBIM 3apAAaMH CO3AACTCA YCHJICGHHBIT NMOTOK Cpejbl, HMEIOUIHN
JNOBOJIBHO Pe3KO HanpasjieHHHE xapaktep, OnbT H TCOPHT TOKA-
3LIBAIOT, HMTO NPH 3TOM MOXKHO NMIYIHTL HaNpaBpJeHHOEe CMelleHHe
HIH TIpH pacnodcoieHMH B3pPLIBHOMD OHNOAA BONHIH NOBEPXHOCTH—
HanpapJeHHkl BRIOPOC MaTepHasia Cpeisl.

Cipepuueckue nosocts, cosnaoumue sdqdexrt orpHIATENBHLIX
3apAnoB, MOryr OublTh 00pa30BaHBl Ha NPAKTHKE NMPH NMOMOLULM KaMy-
tdaetHnix B3puiBoB. Ecam cpepa Heycroldipa, TO TakHe B3PbIBH
HeoOXOMHMMO NPOH2BOJ/IMTH HECKOJILKO paHblie B3phlBa OCHOBIOTO
japafa ¢ TAKHM pacueToM, UTOOL!I JaBleHHEe B3DLIBHBIX rasoB BHYTPH
MOJIOCTH YCNEJ0 Yike A0CTAaTOYHO CHH3HTLCA K MOMEHTY OCHOBHOTOD
BApPLIBA, HO YTOOKI camast noJocTh eue He paspywnnach. Cdepuue-
CKHe NOJOCTH MOTYT ObITb
3aMEHEeHBl TaKIKe TMOJoCTA-
MH Apyrux dopm, Hanpu-
Mep, WHJAHHIAPHYECKHMH TTY-
CTOTAMH; TaKHE MYCTOTHI
MOTYT ObiTh oOpasoBaiL
B3pLIBAMH VAJHHEHHBX 2a-
psos.

He awanusupys pera-
Jei gansoro Meroma (ato
MOHASHO CACNATEL TOJ KO
MPHMEHHTEJLHO K TOH HJH
HIOH KOHKDPeTHOH 3ajauc),
cjaeayer CUHTaTh, 4TO pac-
CMOTPEHHBIe MOJOCTH MO-
YT #H JOJHHLE SBHTBCH
sppexTHBHBIM  CPECTBOM
YIpaBaeHHs SHEPruei B3pn -
Ba B I'PYHTAX H B BOjJe.

Puc. 5. Cnexrp = aunmil anuaenins cpef
OT AeHCTRHA R3IpHEA

12



3. Onpepencure KPHTHYECKOH CKOPOCTH U,
nas  pasiaMuHLIX cpef

Urolsl NoJL30BATBHCH H3NOMKCHHLIM PacUCTHLIM  annaparom <
UeNBI0 KOJMHYECTBEHHOTO OllpejlefleHHs] pasMepoB 30H paspyllUeHHs B
TeX HJH HALIX PeanbHBIX Cpejiax, HeODXOAHMO 3HATh BEJHUHHY Kpil-
THYeCKO# CKOPOCTI T, TPH JOCTHIKCHHH KoTopoit obecinevirBaercs
paspylenie JaHHOH cpejibl. DTY BeNUMHHY MOMKHO  PaccuHTaTh,
HCXoAst M3 opmyant (7), KOTOpVIO MoOMHO npeobpasoBaTb, NpH-
HAB, YTO BCA NOJOCTH C pajinycoM Ky 3anonnena sapagoM Cc njaor-
HOCTLIO 0,

Toraa

4

Hn o a {;r-—.: 5 .
. (16)
3' o3 P

[Tpn Takom ycnosun opmyde (7) MOXHO NPHIATH CJeAVIOULHT
BH/L:

(17)

Jannaa Qopvyna Hmeer CTPyKTYpy, COBnaiawulylo ¢ ofllens:
BECTHLIMH IMIHpHUECKHMH (opMmyaaMu IS pacuera pajdyca pas-
PYIICHHH:

&
Hﬁ = ku.-j 'Fr_.c ' (15)

roe k,, — NOCTOAHHAA BEJHUMHA, YCTaHaBJAUBAEMast ONBITOM.
Cpasuupas ¢opmyast (17) u (18), Moxkno Hanucath:

V s

2 ®p

kﬂ"l = 13 —_— ™ 1 : ‘.!‘L”
; 4 v o
| V 3- TP sa ]/ b

Orciona naxopnm:

"u‘: = u 1 . {_.'-'rlu”

" | 13



B rtexnuuccKoi cucTeme eAHHULL MOMHO NPHHATD

L= |95 grc®; P.—16L 1em/s®, 1. ¢. 1600 2’

[Mpunuman panee P, R,, H ¢ Ha OCHOBAHHH OOINEH3BECTHLIX
ONBITHREX ..'I.HFIIII:I."i', nojiyyacm Caciyviolide 3HaYUCHHAC

rana v,= 4 M/cex,
cxuia  p== 16 micex.

Ha Qopayam (20) momuo clenarsh BBBOA, UTO U, NPUGIHKE-
no ofparHo nponopunoHaawho £,°. Ilostomy, nexoas us oOuIEH3:
BCCTHLIX JAAHHBLIX O 4, , MOMHO JErKQ NOJYYUTHL H COOTBETCTBYIOLICE
3HaucHne v,., HCNONL3YH OPHBCACHHBLIE 37CCh 3Ha4Y€HWs 3TOH Bean-
UHALE A0S TAHH 0 CKabl.

Takpm obOpaszoM, gaHHbI Meron  MosMer OblTh HCMOMLIOBAH
JUIS KOHKPETHBIX pPacuetos,

4, FKcnepHMEHTANBHASN MPOBEPKA OCHOBHBLIX NOJONKCHHE
TEOPHH

Jlas nposepkn M3JIOKEHHBLIX  TCOPETHYCCKHX  NOCTPOCHUHH B
FHAPOTEXHHUYECKO nabopatopuu uHetuTyTa Bogreo  Gwuin npo-
BCACHLI ONLITLL, JTH ONLITEL OPOBOAHJACE YACTHYHO B JOTKe, Y-
cTiuno na uentpudyre. Ilpin  3ToM okasanoch, uTO B oblEM TE U
JPYrue oneiTel JAAKOT B NPHHUNTE OANHAKOBLIC PE3YJbTaTbl. JTO
BIOAHE NOHATHO NOTOMY, MTO B PAacCMOTpeHHOR Teopuu maciitad
e HIrpaer padi,

Onuital NPUBUANIHCE € KPYNHOSEPHHCTHIM M M@JKO3epHHCTLIN
NECKOM, BIANKHOCTL KoTepore Bapeiposana or 0.72% po 3,38%
npu navrnecrn or 1,61 o 1,68 2lea’. Ocoboro Bansuusa Kpyneocti
MACTHIL [eCKa, BAAAHOCTH W MAOTHOCTH B 3THX Npejenax He ouly
uaqoch. llosromy pesynbTartnl BCCX ONBITOB MOMHO paccMaTpHBaTh
COBMCCTHO,

B neexe na rayonne fly or 3 10 7 o yRNIAALIBANHCL SNEKTPY-
Jdetoiiatopnt. [lpeapapurelbHo B NMAOCKOCTH LGHTpa 3apsja pcias-
JSACH KEACIHBHT JAHCT, NOKpLITLIA Genoi Gymarofl, Ha wkortopeit Ha-
XOAHAACh Koniposaasnan Gymara, TIpn BapeiBe MACTHUS NECKa CMe-
HIAJNHCL M ocTasidgan ua Oepoil Oymare ciaennl CBOGrQ JABHIKCHHA
(eM. puc. 6 u 7). TakuMm cnocofoM yAanoCh JIOBOJIBHO YCICUIHO
3AMHCATL CMCKTP ARIPKCHHS YACTHIL-TPYHTA H JOBOJILHO TOUMHO Onpe-
ACIHTH HANPABJIENHe H CKOPOCThH JABMKEUHST YacTHL, B KaKIoih sa-
AAlHOR TOuKe.

3Haf ITH HANPABICHHA, MOKHO OLIO JETKO BRIMHCIHTL OTHG-
HI€HHH KOMMONCHT CKOPOCTeH H OTHOIICHHA BeJHYHI COOTBETCTBYIO-
LY 3APAA0E, BLI3LIBAIOHIMX CBOHA  B3PbiBOM YKa3aHHbBle KOMII0-
HENTh! CKOPOCTH.

NOTS OMBITEI MPOBOAKATICH B AaHIIOM Clyuae ¢ WHIHRAPHYCCKH-
MII 3apPATAMH, OKA3AJ10Ch BO3MOMKHBIM HCXO/HTL U3 C(epPHUECKOH Kap-
THHLI TIPH PACYETC IKBHUBAJTENTHLIX 3apai1oB. ITa BOIMOMHOCTL Ouiia

b aom,, Hanpusep, JCupasouing uo espwproMy aeay®, wacin I, NMockia,

1939 r.
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Puc. 6. 3oua pedopmanpn, noayuenHan or sipuiva B B KEpyuuoacpuicTom
ReckKe, Fae OnJaa moaocTh passmepom-2302 cu

g ‘\J\N Lkl

Pitc. 7. 3one acdopsanuy, noayy phas ot s3psiea Bl B Py nHO2C)-
HECTOM HCCKe, rie Obiaa BUIIAPHYeCRAN DOJOCTH  AraderpoM 2 oy

oGycjoRliena TeM, UTe rayduHa pacnoaoscHid 3apsiia 31auiTe/bHo
IpeBRIIaNa ANHHY 2apana.

B srom cayuae, nexons 13 cdopmynst (6), MOKiIIO BbhBECTH
COOTHOIICHNA:

i (22)

15



4y

L gh
' R (23)
orciofa cJeayer:
€, [ Ra\* [, )“.—’::
) SR gk O _ 5
(& (fh) ( v (24)

rie R;—paccroauue ot 3apsaa C 1o TOUKH, B KOTOPOH [PUHS-
BOJMTCH PECHCTPALLMY HANDABACHHN JBHIKEHMS,
Ry—paccrosine g0 5TOH TOYKM ©OT HeHTPa 3KBHBaJICHTHOI'G
sapaga C,;
U H U, HBJAAIOTCA COOTHETCTBYIOUIHMH KOMIMOHCHTAMH CKO-
POCTH YacTHI, I'PYHTA B JNaHHOH TOuYKe.
Teoperuuecku ciaeayer oXHAaTh, 4TO
Cs
aed) B

at

[TosyueHHble pesyibTaTsl ONBITA NpHBeldeHsl Ha puc. B, rae
JddHa 3aBHCHMOCTDL
Ls (_"ﬁ]
o=J\ B’

Ha puc. 8 nasecens! TOYKH C HOMEPAMH OMNLITOB; COOTBETCTREH-

Hble 3HAYEHUST BJAMKHOCTH FPYHTA W@ H TUIOTHOCTH Y TpHBEJEHbI
B T20JHIE HA STOM JKe PHACYHKe.

Bt

Ny W?::' 1?5";_;3
338 153
298| 159
117 1.5
170|171
g73| 153
Q72| 762
173 780
473 167

a5

ﬁa“ilﬁ‘r'ﬂ = oo [ro ]

Puc. 8, INpadrk cpapHeuus IKCHEPHMEHTAALHNX H TCOPETH-
MECKHA 3HAMENHA SKBUBAJACHTHOrO 3apsaja @ cayiuae cpoboa-
HON TOBEPXHOCTH

Kpusas, nocTpoeHHan Ha pHc. 8 KaK CPeAHss H3 BCEX ONBITOS,
NpH YMEHbIEHHK R ACHMNTOTHYECKH NPHOJHIKACTCA K TOPH3ONU-
raJbHoil auHREH, cooTserernyowmweli C,/C=1. 310 sHayur, uTo BOAM-
3M sapafa NpejiioyKeHHas TeopHA JOBOJALHO XOPOUIO COBNajaer c
onsitom. HaofBopor, na Gosee 3HAYHTENLHBIX PACCTOAHHAX BAHSHHE
croGOAHON MOBEPXHOCTH TOYTH HCHe3aeT: 3To ODBACHACTCA CJjedy-
ouwy oopasom. Beuny 00BEMHOE CHHMAEMOCTH FPYHTa BejHyuHA
C, peeria jaoskHa GbiTh HECKOJBKO MeEHbIUE TCOPETHUYECKOTO 3Haue-
16



HEA. YeMm smenplne pasnenue, tem Godbile KO3 HUHEHT YNIOTHeHHA
TPYHTA, CACLOBATENBHO, TCM 3aMETHee JOMKHO  ObITh CHHIKEHHE

C. (u caegoBaTensiio —5. ). C apyroii cropounl, ues Goawuie Ry,

TeM MeHblle Aasjenue, ofycnonaennoe s3apuiBoM. Otciona caenyer,

*

YTO NpH YBEJAHUCHHN R, B  CHUMacMbIX TpPYHTaX 3uaucime <

JOJIZKHO YMCHBUIATLCS W MOXKET npudanantues & nyao. Mmenno see
3TO H MOXKHO BHAETL Ha pHe. 8.

Takum oGpazoMm, ONbITH NOATBEPANSH He ToabLKo oblUlyio npa-
BHJIBHOCTE TEOPHH, HO MNOKA3IAAN TAKMKE, UTO H OTCIVILVICHIS OT ITOH
TEOPHH MOTYT HaHTH COBEDINEHHO onpereseHHoe obbacHeniie

Ha puc. 9 npusenenul ganHuie, XapakTepH3yIOUIHE BJUSHHE
nonoctu. llpu onwitax B rpynr saknagbiBanich KaproHHBIE TPVOKH
i{p}'ﬂl[}[‘ﬂ H HEEL’IPHTHDI‘D CeleHHn, KOTOpPEIE H ﬂﬁpasmﬂanp{ ConT-
BETCTE:-,’I(]I]I.HE" MNoJoCTH. E- STOM EHFH?E pEIL“-I'ET ﬂ[}llxﬂ,-‘liiﬂ{}{':b }-’)H{!
BECTH 10 cXeMe MIOCKOH (UHIHHAPHUECKOIl) 3ajaud, Tak Kak AiHHA
noJiocTH Oblia 3HAYMTENIbHA M 3aMepbl HalupasJjeHHs cKopocTell npo-
H3Bo/mnCh BOAN3KH srux nodocreii. Paccroauua o sapsga Goliw
EFHEII][TEJ]I:IID‘ NepeJIHKH.

[Ipn Taxux YCOOBHAX MOMHO BhIBECTH Caeaylomee. AHaJOruy-
Ho opmynam (22) n (23) noayuyaem

) Cjn "I,'m; o {:lhm.mu'
R, 2y
OTKY 11
Con ors__ (..F-_L_. Uy )2, (25)
c R, v,
rae C . 031243CT KCNCPUMCHTAJNBLHOE 3HAUCHHC IKBUBAJCHT-

HOro 3apsaa, o6ycJoBJcHNIOrO HAJNHUMEM [OOJOCTH., TeoperHuecKoe
3HauyeHue 3TOH BeJHYHNLI B YCJAOBHAX [UJIOCKOH 3ajaud onpene-
JafAeTca Tak:

ﬁm*'r: el R 2
. L (_”L) : (26)
OTCI0 14 3 C R,
Conona =( i *ﬂi)g' (27)
{:Mf‘tl,rl.ﬂh‘ﬂ Rp

Ha ocuosannnu 3aMopon ]EHITPHHS‘IE‘HHﬁ KOMNOHEHT CKOPOCTH
HACTHII FPYHTA H OIMHCAMILIX NAacuLTOB MOMHO NOJVYHTE CJAEAYIOLLYIO

3aBHCHMOCTD:
Comows £ (fﬂ_) ;
l"II:.I'iI'I' [
ATa 3aBHCHMOCTL NoKasaHa.Ha—puc. 9 Tam e NpPHBeNeHL W
COOTBETCTRYIOWHE AaHHLie o npynThR:

2 3ak 7117 17



Ha puc. 9 BHaHO, uTo 3KcnepUMenTanbinie 3HaucHuA C,,. e CY-
IEeCTBEHHO MEHblIe TCOPeTHUCCKHX. ITOo MOKer OuiTh 0OYCIOBJCHO
OTHACTH TEM, YTO 3JIeCh HEb3s B NOJHON MEpe NoJb30BaTLCA METO-
pamu Asyxsmepuoit sanauu, Ilpm stom xapakTtepHo, UTO 4em DO/b-
we R, Tem Goabwe 0 C 0p. oo

[losuaumomy, 370 ofbsicHgercd TeM, uUTo BOJH3H TMOJOCTH 003-
HHKAIOT 3HAYUTENbHLIE pACTACHBAIOUIHE CHJBL, TPH KOTOPHIX IIOT-
HOCTbL FPYHTA CHJbIO YMEHbIIAETCH.

@ - Nicdrammoe covenve [ 261 % 1 7 ]
8- 2 A il on
. Kpyemoe covenue B 7 ﬁ'ﬂj“ﬁ"—r—
[ BERE 2787 1 1 _
P4 10 50 0 W 3 L A 40 31369761 | 1
ool | | | | 4 |98 | 7
L ) | L | 5l319p58 | 1
; E | §l31055 | 1
o IS O O 71 390076% | 1
8| &7E\ 167 | 17
= | a3 167 | 075
703 15
e ,,.r_'
ol |7
k B
ELT ~
9| o f gty Il 8
J"T"E:'Em ’ Gif
08y 02 i
A29.¥ ey (T @ -
ksl [ 18 R
.E?%"_r : f
4 Moo
3 8
o 05 7
fre
Ry

Pue, 9. JrcnepuMentaisible nanmnie, XapakTepH3IYOmHe
BAHANHE PasAHUHOrO ceveni nojocrell Ha SKBHBAACHTHLIH
3apni

Takum ofpasom, H 3fecCh pacXOMACHHE IKCMEPHMEHTANLHEX
M TEOpPeTHUCCKHX JIAHHBIX  HMCET DBIOJIHC GHPEJIEJ]EHHHE[ [[lI-IH!-H-IE*

CKHH CMblC.
Ha ocHosaH#n BCero CK#a3anHOro 3alech MOMHO CYHTaTh, 410

PACCMOTPCHNBIE TeopeTHyeckne coofipamenns KauecTBCHHO npaniib-
MO OTOOPAXKAIOT DAL XapPAKTCPHLIX ADJAEHHIl, NPH AOMOWLH KOTOPLIX
VMOXKHO VIPABAATH JAciicTRHeM B3pbina B rpyute. JlansHeiiree yccne-
TOBANNE 10/KHO OITh HANPABACHO HA TO, YTOOLI NYTEM YYeTa CHKH-
MAeMOCTH FPYHTa NOJYYHTL HC TOJBKO KauCCTEEHHOE, HO M KOJH-
MeCTBeHNOE COBNATCHHE TCOPHH W 3KCHepHMeNnTa.
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M3 H3joMeHHLIX TEOPeTHUECKHX cooldpaXeHHH MoXKNo, B 4acT-
HOCTH, CAENATh CJAe[YIOIIHE NPAaKTHYeCKNe BHIBOMLL:

) nomemenue 3apsijla BUYTPH HEKOTOPOH MOJOCTH MOMKeT NpPH
B3PLIBE BIaLIBATh (JUIN HEKOTOPHIX Cpeil) yBeluueHue 3CHLI paspy-
meHuil B ofkema BEIGpoUICNNC NMOPOLHL;

2) npu YBEJHUCHHH pPasMepos yKasanmnolf nojioctu cnavaa sg-
thexT paspyileRuss H puidpoca JIOJDKEH PACTH, A NOTOM, JOCTIHIHYB
MAKCHMYMA, ﬁ}'ﬂET MOCTENneHno yMelbldThCH,

3) pasMepsl NOJOCTH, obecneunsalomen MakeuManbunil s¢gdexr
uiGpoca (man naxciumanisHuil sdupexr paspyiienus), moryrt GbiTh
}"CTHH-."‘.-E'L"IEEIL-I IHCMCPHMOHTANLEHO HWIH pacCuuTaHbl, CCNH H3BECTHH
gHaueHus K, U U,.

B uyaernnix cayyasx ONTHMAJBHLIA pasMep NOAOCTH MOMET pPas.
HATLCH OO0LEeMY 3apfia; TOra OCYUEeCTBJACHHE NONOCTH BOXpYr 3a-
paga namnmme. B ApyrHx cJyyasX BO3MOXKHO, 4YTO OMTHMAJblibd
Pa3IMCp NOJOCTH OKa:KEeTCH MeHnbHle obLeMa camMoro 3apana, TOria
ecTb OCHOBAHND npHMeHuTh Goance miaotHuie unH Gojee MoOLLHSIe
B3pbIBYMATHE gelEecTea.

4. TMonocts Momer GuiTh OCYHIECTBJEHA TakKe BHe 3apsna,
Toft CTOpoHLl, Kyaa gojen Guiits Hanpabien suifpoc rpylra; pas-
MepBb! TI0J0CTH M €8 PACCTOsiHHe OT 3apijia 3aBUCHT OT MEeCTHRX yo-
popuit. Caeayer oOpariTh BHHMaHHE Ha BO3MOMKHOCTD CO31aHHA
TAKHX MOJAOCTEH NPH noMsMH HeDONBIUHX KaMy(JeTHLIX B3PHIBOB.

IV. NPAKTHYECKHE MNPKHEMDBI PACHETA OCHOEHBIX
BEJIHYHH, XAPAKTEPHU3YIOUHWX HANPABJIEHHDbIHA
B3PbIB B 'PYHTE

OGuMHo BO R3PHIBIHOM Jeje PaccHHTBIBAIOICH BijHMBIE PazMo-
PH BOPONOK, NOJYYACMLIX B IPYHTaX NpH  B3pbiBe 3ariybJiedibiX
3apanos, Takoit pacyer, oiHako, HENPHroOAeH, €CIH HeODXOIHMO
YCTAHOBITH peadibliblil pasMep BOPOHKH, He HCKAMKENHLIH MaccaMH
PPYHTA, yYHABUICrO B BOPOHKY nOcJe OKOHYAaHWA AeHCTBHS B3psiBa,

Me:xkay Tem Takasa 3anava npuoGperaer CyHIECTBEHHOE MPAKTH-
HECKO2 3naAYeHH® B CBA3H C pacCMOTPCHHBIMH B npeiplayiem pasie-
e 3Iagauamy YIIRDABJACHHA B3PEIBOM, Besikan BOPOHKA, CO31AHHAN
TEM HAW HHLIM CrocofoM, MOMET DacCMaTPHBATHECH KAK HERoropas
OOJIOCTh, Cnocofdag ofecneudTh HanparieHHoe JeHCTBHE B3PbLIEY
3apsaa, pacnoaomxernoro sG/H3H TOJNOCTH,

Ecnu poponka cosjaercss ¢ 370l UeAbl0 nyreM papeiza cle-
ODHAJNLHO 3aJI0MEHHOrO BCHOMOTATENBHOIO  3apsajia, [IpPHYEM 3TOT
B3PbIB OCYLLECTBJAALTC HENOCPEACTBEHHO NEePEeil OCHORHLIM B3PLIBOM,
To ctopma ¥ pazMep BOPONHKH, ONPCACJSICIUIHC HanpapjenHoe jeli-
CTBHE oOCHOBHOrO 3apana, JoJXHbl ObTh B3ATE Des yuera TOTO
PPYHTa, KOTOpBLIH Yynajler B HHX HEeCKOJbKO MNMO3jHee HJAH ynaj H Ha-
XOLHTCH B CHJIBHO PaspPLIXJCHHOM COCTOSIHHH.
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Hsnoxennsle B npeibijiyllemM pasjeie TCOpeTHUeCKHe coobpa-
WEHHA XOpollo OOBACHAOT C KAaYeCTBEHHOH CTOPOHLI CYUIHOCTL Ha-
npapjierHoro jeficTeuA B3puiBa B rpynte. Ho noayucinpie QopmyJibi
He BCerja AaloT NPaBHAbILIE KOJHMECTREHHBIC Pe3yibTraTbl, BO-Tep-
BBIX, MNOTOMY HTO He BCella H3BCCTHDI HeoOX0mLIMme I}iil.:'llﬂ‘i'llhllt
JaHHBIE H, BO-BTOPBIX, NOTOMY, UTO HE BCerjla MOMNKHO BHECTH B pac-
yerT MNONPapRKH, VUHTHIBAIOWHE OTCTYIJIGHHE peaJibHoOro rpyHra o
TOH WACANLHON HeCHKHMAeMOH M He HMEIOMeH BHYTPCHHEro TPENHSA
cpensl, KOTopast NOoJIoMKeHa B OCHOBY TEOPHH.

[Tosromy, VACHHB TeOpeTHYECKH OO0ILYl0 CYULHOCTL HanpaBJjici-
HOrO JICHCTBHSI B3phIBA B TI'PYHTe, Npit  MNpPaKTHYECKHX pacuerax
cJejlyeT MCXOAHTH W3 SMIHPHUECKHX  (JOpMYJ, TILATENLHO NpuBe-
PEHHBIX HA NMPaKTHKE.

JIlag pewenus Bonpoca 0 ACHCTBHTEILAON (POPME BOPOHKH MOXK-
HO MCXOJMTh H3 CJeayIouHx olueH3pectHuix (opmyn':

C = krh® (0,44-0,6 n?), (25)

rae O — Roc 3apsma B K2;
kE— NOCTOAHAAA, OUPEASAAONAs CBOHCTBI TPYHTA;

. R
u:-h—— NOKAasi1TeJb TOPHA MAM NOK13aTejab BEOpOCA;

R — pannyc BOPOHKH Ha MOBEPXHOCTH FPyHTa B M;
h —rayGunt 3aJ0MCHHA 3apaLd B M.

Dopuyaa (2%) MomeT OHTE HepenHcala guie Tax:
C=£k(0,4h*4 0,6 R?), (29)
OTKY A4

3 P e
R=1,2 if.;f- -0,4 0% (30)

Takum of PAZOM, MOKHO ONpPefeHTh palHyC BOPOHKH R nua
YpORHe nopepxtocTd rpyHrta. UroGel onpefeiuts (GOpMy BOpPOLKH,
MOKHO TIPHHATH, MTO OHA npejcraejsier coboi0 Teno Bpallctiy «
ocenbIM ceuenineM, nokalaHieiM Ha puc. 10, Humussi uacth BOPOHKH
npeterapager cofolo uyacTh cdepsl, Kotopas obpasosajach Oul B
AaHHOM rpyHTe npu kamydnersov n3puiBe. Paauyc stoii cdepl
CALATHA PPYHTA paBeH, Kak H3BECTHO®,

]
P B (31)

3uang C u h mo ycrosHsiM 3anOMeHHS 3apAnd, a Takke R
L., MJF pannoro rpydHta (Hanpumep, no JaHHLIM CNBITHRIX B3phbi-
BOB), MOMKHO paccuMtaTth R # r 0 NOCTPOHThL KOHTYP BOPOHKH,

EﬂpﬂH]ﬂ] ONICAHHOND BH/A MOMET CIVXHTE B Kauecrae CooT-
BETCTBYIOUIEH NOJAOCTH JJA pfecneyelHs HaNpaBIeHHOTO OeHCTRHA
B3phiBa ApPYroro sapsjia Cs, pacnojoensoro BOJanzH 3TOll MOJOCTM

I Cm., nanpumep, Cnpanouynuk no B3pLIBHOMY jeny, 4. 1, Mockea, 1939,
2 Cum., Hanpumep, Cnpagouunk no papusHoMy aeny, Mockea, 1939,
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mo cxeme, noxkazaunoin Ha puc. 'l Tlpu stom Heobxonumo, uTOOM
sapsjt Co OB PACHOJIOKEH HA PACCTOAHUM @s OT MOBEPXHOCTH BO-
POHKH, NOAYUIAEeMOli NPH B3pLIBe nepporo sapana C,, VIOBASTBOPAIO-
uem HepaseicTny:

R T (52

rae fo— raybuna sanoxennn sapana Co.

3apsan Cas MOMHO PEKOMEH/IOBATL 3AKAAALIDATL HA HOPMAJH
K obpasyionieii BOPOHKH OT 3apsga ). ITy nopmalb @ uenecoot-
pasHO NPOBCCTH HA PABHBIX paccrosHuax or Touek Ay, n Aa, [lpe-
RENBLHASL BOJHYRNA We OrpAHHYHBACTCA TOuKOf Bp obpazoBanuoi

i
i w I:f f 'd i
F rE i LT W‘W o
I.E'.._-.-. —.--_--l- o TPp—— _I-a.-'r'.rnu-—:'l'-lu \ﬁ\t‘ﬁlij" f
: l.|'=I ! 3 7 x ) i ]
. N G
W , ._ 7 "x‘f__i |
‘) ! ngﬂ; ":;,
I S .
P ‘\3
I b

Pxc. 10. Cxema pacuera aeilcrsud Pue, 11, Cxema pacuctd OCHOBHOTO
cipepiueckoro sapana B ACHOANKTEGBHCTO 34PII0E NpH
HANPARICHIOM BIpHBE

RepeceycuieM Hopmadel, NPOBEJEHHBIX K 0Opasyouleii  BOPOHKH
H MOBCPXIOCTH I"p}-’ﬂla HA PaBHBIX paccToauax o7 Touky Aj.
Kak npaewno, caciyer Cpavh seaniuny @h n npeaetas ot Yo 1o 2
Paccrosnia B, B..

[lpu raknx yenopisx Jiniell HanMEeHLIIero ConpoTHE 1eHHA SIS
3apsana C, Oyner ne fiz, a @y, u ocnosnoil suGpoc rpvira Gyner
Hanpapiacl B HanpaBJleHHH .,

YroGul ofecnienntTs MaKCHMaJLHYIO AANLHOCTL MeTanus Gpocae-
MOrQ OmMHCANHEIM COCOBOM TPYHTA, MOMKHO 1B nepsoM NpHOIHMKECHHH
HFEHLFS]}EIIIJ CONpOTHBJEHHEM BOIIYXAa H NPHUHETL HANDABRJICEHHE Wo
non yrnoMm 45° K ropHaonTy, Kak 9TO BLITEKACT H3 34KOHOB 3JeMeH-
TAPHOH (GaNTHCTHKH,

Orciona caeayer, uro NpsvodiHelnsle ofipasyioliie BOPOHKH
3apana C; Aoamik OBITH HAKIOHEHB! TAKMKE NOjA YIJIOM K Tropi-
30HTY, panuniM 45°

Ilpu rakom yeoronun snesmenvapiblis  reomerpuucckuil  pacuer
HPHBOJHT K YpapHeNHio, JONOJHITENLHO CRa3uproneMy R u r:

HaH (37)



3amensis R no dopuyae (30) u r no dopuyiae (31), nonyuaes
ypanHelHe:

3 ; 5
Iy = 1,2 l_/_ﬂ?'_ _ 048 — AR\ Cx (34)

Pewsas ypasuenne aireGpandecKy, Wit NYTEM  IPafiiccoro
OCTPORHHS, 4TO NPAKTHYECKH yAoBHee W Harisanee, MOMUO HaiTH
hy, npu samanuom C; maum, naoGopor, maiitu C; npu 3ajzausom hy.

Takum 06pa3oM, PacCUHTHIBAKTCH YCAOBHH, ONpeesfaiollie Be-
JHYHHY H NOJOMeHHe scrnoMorateapioro sapsita Ci.

Benuunna ocHoBHoro sapsifa C, 3aBHCHT OT ¥KCJIaeMOil Jalib-
HOCTI METaHHS TPYHTA HANPABACHNKLIM B3PBIROM, a TakMKe OT TOro,
HACKOABLKO HeOOXOAHMO OOCCNeuUTh UeTKO LRIPAMKCHILIT Hauparhed-
Hef BuiGpoc rpynra. tlem Gosee uucTOR HANpPaBJICHHOE ACHCTRALC
HKEAATENIBHO TOJAYUHTDL, TCM MEHBLIC AO0JMKHO OBITh pPaceTosiiie @
no cpapHennio ¢ paccrosuuem BB, Hewm nansuie jposixen GHITH
Gpoulen rpyurt, TeM Coabliie goned Gurh 3apan Ca. Ilpn stom HE-
O0X0IHMO OOCCHeUHTh TAKOe BpeMsi MeKAy p3pbizom 3apsia Cy M
gapuigoM 3sapsga Cs, wroln nocaeAHHH H3 STHX B3PHIDOD DORJEK
6rl B HOBOe HAanpabBjeHHce JIBILKENHe Maccehl TPyHTa, najnaioune
nociiec BhiGpoca OT NEPHOIO BIPLIBA,

OtpaGoTka 9TOro Bolipoca yAoGuee BCEro OCYIECTB/AETCS SKC-
nepumenTaibuo, OaHAKO, HEKOTOPLIC TEOPeTiueckie coolpaenns
MOryT OLITL BHICKA3aHbl H B 3TOM CJyuac,

Mexoan n3 yeaoBil nojpotGus, MOXKIO CUITATL, UMTO CKOPOCTH,
cooGuLaeMBIC TPYHTY, BRIOpACKIBALMOMY npH B3pBe, OVAYT OAHUHA-
KOBLI, ec.in

-
i

M 3apsifll COCTOST 113 OJUIGrO H TOTO JKe B3pLIDYATOr0 Belulectsa.

Ecau e npu nensmenton sapsie C usmensercs i, 10 0118nb-
HBIE STeMEHTH METACMOil Macch TPYHTA IOJEKHE BO3pacTH Npono-
HOHAALHO A%, H3 sueMenTaplblx pacueTob CICAYer, 1TO CKOpPOCTh
NpPONOPLHOHAJLIA KOPHIO KBaAPATHOMY M3 OTHOWEHHA 3HEPruH «
macce. ITpn H3JNOMCHHLIX YCOOBHAX 370 NPUBCAET K COOTHOIIEHHIO

= CoNsi

ol
1' — ﬂ -I_u"lrl‘ “ ¥ [35)
hl
rae @ — NOCToAHHAA, 3ABHCALLAS 0T CpoifcTe rpynta W cpRoficTB

LIPBIBUATOIO BeuwecTsa.
IanuHocTs ToJera Tena, Gpoluenfioro noj YrjaoM ¢ K TFopli-
30HTY, COrNAcio NeMeHTAPHON GaJiHCTAKE Pania

e 0 e _ .
X me T s o, (36}

re @ — YCKOPCHIS CHALL THKECTH,
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M3 dopmya (35) u (36) caemyer:
iu. E—- T ¥
X=u T sin ¢ cos =, (37)

HJIH, 3AMEHHB 1

il

P = = ponst,

&

noJjyuyaenm:
)

x=25 F sin @ Cos . (38)

IMocroannyio & viaolhee  BCero  ONPCAEAHTL  IKCIEPHMEH-
TaJbHO.

Koueuito, peck BROpOWeHHbIA TPYHT He NOJETHT Ha OlH-
nakosoe paccrosnme. Beanunna x GyleT onpeaennth codoio, B 3aBH-
CHMOCTH OT cnocofa IMAMPHYECKOro pacueta b, HWIH OpelenbHyio
OANLHOCTD METAHHST IPYyHTa, WAM APYrYI0 XapakrepHCTHKY, Hanp:i-
Mep, AAJLUOCTD TOPH30HTANBHOrO TepeMelieHHsd UedTpa  THHECTH
MeTaeMoH Maceh! FpYHTA. :

[Ipakruueckn puecrto fi* neoGxomumo B Qopmyne (38) noacra-
BHTH 3PQPexkTHBHYIO BRAHUHRY

(10 + I,

ONpPEAENAIOULYI0 pasMepnl ODIUICH Maccu! FpynTa, NoNexallled Bbl-
Gpocy. Toraa Qopmyana (38) npuobperaer BHI:

—b —%_sing cos ¢, (39)
o (g -+ 1)
a dopmyaa (35):
-
v =ay <. T (49)
" (A )

Bpemst [ pageta seepx @ Dafenus BHA3 rpyHra, GPOUICHHOLO
B3pPBIBOM 3apilila (), paBro, Kaxk BRITEKaeT H3 3SJEMEHTAPHBIX
dopmy. JIHHAMHIKH,

g 2 (41)
g
Ha (40) u (35) caeayer:
f Ya .-‘r {:|
T — __I
£ fry
HAH TIpH 3amene
..
&«
{:l P

Beanuuna d noJiua ONpeaeisTLes H3 ONbITA.
Gopmysa (42) naer BOIMOKHOCTH ONPENENATh BpeMs MEXAY
Bapuigamy sapana C, u aapaga G
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TaknM nyTeM MOMHO YCTAHOBHTL OOILHH B (pOpMYyJ Ajst pac-
YeTa OCHOBHBIX NMPAKTHYECKHX XapaAKTEePHCTHK 3apsjloB, X pacnojo-
AKEHHS i BpeMeni B3puiBa st oGecneuctins Hanpasjeitoro BuiGpo-
ca rpyura.

Jlanoueiliiiee pas3pHTHE pacueTa MOMKET  OHITH OCYHLECT HO
cnenylomum nyrem. Paccmorpum Gosee olmnit cayvai, Koria lia-
npasJjeiHe @, COCTaB/feT ¢ HOPMAJbiD K MNOBEPXHOCTH rpynTa X
yroa % (puc. 11).

Jlaabnoers GpocaHufl rpyHTa X MOXKET ObiTh BhIPa’kena Cac1y-
louteii GopyyJoi:

- o G NTE
X=A|sinpcos% —31 — sin % '—') -5) : (43)

'{ﬂ-_r‘ h 31 w'.ﬂ:'

Srta ¢QopMyaa BHBOAMTCSA H3 JONYIUEHHs, Y470 CKOPOCTL Najato-
uero rpydta (GpomenHoro aapanom Ci BepTHKAILHO BBEpX), npa-
{'1

1
nﬂpuuoﬂaﬂhnaﬂ( 7o |» B CKOPOCTb TpYIHTA, GPOICHHOrO MOL yrio 2
1

Ce

sapanom C,, nponopuHoHajbHas ('—‘mn)‘cm:ﬂmmamwn no mpanuay

napaJjjejorpaMmMa, nocje uero BCS Macca JETHT, He HCNBITLIBAS COoTl-
potusieinsa sozayxa; A npeacrasaser cofoi0 NOCTOfIYIO, 3aBHCH-
UIYVI0 OT CBOWMCTB rpyHTa H CBOHCTB B3pmiBuaroro peutecrsa. Oue-
BHAIIO, YTO TAaKoil BBLIBOA BO3MOMKEH TOJbLKO TMpu 3HAUEHIAX
hy n w;, GAH3KHX ApPYI K JPYTY.

Maxkcumannnas aagsHocTh Gpocanns x noayuaercs no qopmy-
ne (43) B ToM caydae, ecaH BBIOJHIETCS! YCJIOBHLC:

Cy 1 ( ur._."!3

=

€, 2cosy \m ) o)

1o ycnosHe Moayuaercss OGLIMHBIM CHOCOOOM  HAXOMACHHSHA
makcumyma gyurunit. M3 ypaenennst (44) moker Owith onpeaeneiia
aobas #3 NATH BXOASULHX B HEro BEJUWHI, eC/ii 3ajlaHbl oCTanblibie
yeruipe. [oaywatores caenywoutie pacueriisie (popmybt:

Ity \3 '
C,=20C, (ﬂ cOs 9, (45)
_ G w3
CI o 2COS % (hl) : (46)

3 e r—
, c
.&1 = Wy i/-ig{j;-m_;g-:-; {4?]
3

e =ty M J:“Tr—m* ) (48)

ﬂ" MY
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o
Bce 3TH COOTHOIIEHHS TOCTpOeHb Hcxoma u3 dopmyant (43),
PpHYEM B KauecTse NepeMeHHLIX IPH ONpejeNeliy  onTHMaibHbiX

{.1
YCNMOBHH B3ATHL X H ( g ) ’

L2 ]

MoxHo K 3TOf e 3amave NOJONTH, NOJaras NepeMeHHbIMi £ K
¢, H OTHICKHBATBh TAKOE 3HaucHHe 2, NPH KOTOPOM Beauunna X Onljia
Gbi HauGOALIISH,

B artoMm cayuae noayuaeM HaxGogabllee snauciue x OpH yedo-

BHH, HTO

§ " o . — i

COs 2 = —('—' B I~ I/ £ -tﬂ } i |- I_ y (1)
40, \ N, 1€\ Ry , 9

Ha crpykrype Qopmyan (50) creayer, 4To onimvainHbie 3Ha-
YEHHSI COS<%  jle)Kar B npeaeaax mexay |l w ¢ ', 1. e. ONTHMAJb-
HEIH yroga % Haxoaurcs B npeaenax mexiuy 0° n 45°

Hanozxennniii cnocod onpenenenna  aaibocTH Gpocanus rpynTa
MOMeT OBbITL BIIOHU3MCHCH PA3NMHYHBIMH COCODAMH B 3ABHCHMOCTH OT
KOHKPETHOH oO0CTanoBKH B3pHBHLIX pabor. THOHUHBLIM cayutaeMm NpH
ITOM MOMKHO cuHTaTh Takoil, Korga sapsan Cp pacnonoeH ©ko.lo
JAOCTATONNO KpyToro orkoca u cOpacklBaeT CHAOI B3pbiBa TPyHT B
CTOpPOHY 3TOro oTKOCA. ['PYHT NpH TakHX YCAOBHAX ViKe He MOMET
ymacts olpaTHo B ofGpasosapuiyiocs sopouxy. llostomy B3pwein 3a-
paga C, moxer OblTh NpousBesiei 4epes J000H NPOMEIKYTOK -
MeéHu nocie Bapbiga sapsza G,, u 3apax C, GpocHT TPYHT Tak
Ke, Kak ccian Obl Mbl  HMeJH OJHHOMHBLIA 3apHan, PacnoNozKelibid
OKOJIO OTKOCA, COOTBETCTBYIOUIEro OTKOCY BOPOHKH, MOAYUeHHow
npu B3pbise sapaga Ci. f

HasonpeacacHus X B 3TOM Cayvae MOXKHO NPHMCHATHL ONHCall-
Hbli BhIle cnocod.

HM(‘HHE‘I TdikilM ﬂ}"“‘.‘ui OKa3LIBaCTCH BO3IMOMKHBLIM I![}{'}IEHHJIII.‘JH'
poBaTh peayinTariel BipaBULIX  palfor, npousBeennbix Coos-
B3PRIBNPOMOM, TOCKOABKY JOCTATOMHO TOMHBIX AdHHBIX O BPEMEH! 3a-
MEJIeHHsI HeT, H Ha OCHOBAHHH HEKOTOPLIX COOOPaMKCHUH  MOMKIHO
DONYCTHTh, YTO NOCAEAOBATENbLHLIE B3PbLIBEL  CHCTEMBI  3apHI0B
NPAKTHYCCKH NPOHCXOAHJH HE2aBHCHMO APYr OT JApyra.

OnuiTHoe onpejesenie nocroanuoi b, Bxoasumeid B Qopuyay
(38), casano ¢ uHexoTOPOIl HEOTMpeAeNeNIIOCTLIO, OGYCJIOBIeHIIOH
TEM, 4TO TOUHOe oOnpefanenie UEHTPa THXKecTH OpocacMuIX Nupbl-
BOM Macc rpydTa KakK J0 B3pbiBa, Tak M MNOCHe HEro MOKeT ObiTh
acyulectaaeno Toasko npubiikenno. [lostomy Beaunuwna nansHo-
CTH OpocaHusi x Mox<eT ObITh YCTANOBJEHA TakMe ToJALKo npubiu-
HEHHO, mpuueM 34 BRJRUHIY X CJAEAYCT NPHHNMATL FOPH3OHTAJLIOL
CMellenne wenTpa TAXKecTH OpocaeMelX macc TPYHTA.

HeoGxonnmo npi 310M 3aMeTHTh TaKiKe, UTO B MPHOANMKEHHOM
TEOPETHUCCKOM pacyeTe He YUHTHIBIETCA BePTHKANBHOC NepeMelle-
HHE HeHTpa TsxecTi OpPOCACMBIX MACC TPYHTA, TAK Kak TakoH yuer
CYLIECTBEIIHO YCAMKHH OB OKOHYATCAblLC pacdernnie Gopuyinl.




F
Kpome 31010, MOMKHO OXIjLATh, 4T0 4eM Kpyue CcoodOJHLIA OT-

KOC TPpyHTa, T. €. ueM Ooabule yroa 2, teM 0Oojee HACTHILHLIMM
OyAYT TPaeKTOPHH WaCTHll rpynta, GPOLIEHHBIX B3PLIDOM. [Tostomy
BJHAHHE BEPTHKAJBHON KOMIOHEHTHI NEPEeMCINCHIS HEHTPa THMCCTH
Macc IPYHTa HA BEJIHUHHY X JOJAMKHO OBITH TeM 3HAUHTILHCE, YCM
Goawlie ©,

Tak Kak NpakTHUECKH BO BCEX CAYHAHX B KOHCMHOM  MTOrE
LCHTP TAXKECTH OpocaeMBIX B3PLIBOM MaCC CMELLIARTCS CBEPXY BHH3Z,
TO 9TO0 CMELLCHHE MOJMHO TIPHBOJAHTEL K VREJAHYCHHIO JANLIOCTH X
W 3navyenun b, Dro yBennuenue AoNKHO OuiTh Tem Gosee 3HAUH-
TEMBHLIM, YeM NOJOXKEe TPAEKTOPHH HACTHIL rpyHTa, T. €. yeMm Ouib-
e <, Takum oOpasom, clelyer Npeinojararb, MTO NpPAaKTHICCKH

700 .

iy . - J
. z | AX e J 30 60 J0°

Pue. 12, Tpaektopun amxenns ouipa  Puc, 13, 3anmucusocrs kosduunen-
THRECTH Macel rpyuta, Opocacsof y3p-  Ta jaasnocrd spOpoca rpysra b
BOM 3apaia, pacnolomeHnore b oTEovax OT VT4 oTKOCa ¥

pasioll kpyvTHINM '

peJanunia b me Gyner Bnoaue nocrosunoft uo OvieT 3aBHCETH OT
yraa ¢ ., Momno oxaguiark, Mto  npu yeeaumuennn o, b Gymer
10Xe pacTH, T. €.

-

av
de

10 H NOJNYyHaeTess B ACHCTBMTENBHOCTH NPH  CONOCTABJCHMH
[e3VALTATOR IKCTICPHMCHTOR,

Ha puc. 12 noxasaupi fna BapualTa CYUUIOCTH HIJOXKCHHOIO
apachnd. Bapuant I xapakrepusyercst Tem, uio yrom % cpasiu-
TeNbHO Majd. B COOTEeTCTBHH € 9THM TPAGKTOPHHA JBHIKEHHN UEHTpa
TsizkeeTH GpocaeMoli Macchi PPYHTA OKasbIBAeTCA HaBeciol, H yBe-

JAAHCHHC AdaNTLHHOCTH X BCACACTBHE CHHMCCHHA KOHEMHON TOUKH
20



TpABKTOPHH OKA3LIBAETCH MAJOH N0 CpaslcHiio co BCEH BENHUH-
goit x. HaoGopor, npu wsapuante 1l yrosm ¢ Beawk u A X Taxme
oKkasbiBaeTcst CYHNIECTBEHHO OOABLHIC, HEM NpH BapHaHTe 1.

KpoMe CKa3annoro cJjeiyer oxuiaTh, uTo KkojdedaHHA B sHaue-
apn b Gyayr Tem Gossiie, uem Goabime b, Tax Kak OKOHYaTelb-
noe CHHIKEHHC LeHTpa THKecTH OpocaeMulx  B3IPLIBOM Macc B pas-
AIHUEBIX CAYHANX MOMKET ObITh PazJNUHBLIN.

D10 TakxKe TMOATREPMHIACTCH IHCHEPHMEHTANLID. MumnuMannioe
ggaueHne U OCTaercs NPAKTHUCCKH HCH3MEH!HM NpH BCCX 3HAUYCHH-
X @, a MaKCHMaJLuoe sHauenye b pacTer NpH YRENHUCHHH .

CoorsercTiyiouiad o6paCoTka jaHHbIX, 3aHMCTBOBANNLIX H3
otgetoB Co03B3PLIBAPOMA T COOPYMKCHIID NepeMbLitiek Ha CTPOH-
TeabCTBE ripocTanuuii, npusencna ua puc, 13. Bee Touxm, pac-
cypTAlNEE HA OCHOBEe ONBITHHIX JAAHWBIX, JexaT B oljacTH Mexay
APAMbIMH A n B. Ha puc I3 noxazana Takie Kpusas & noct-
pocHHAs NO CPCANEM TCOUKAM, Ita KpHBaR MOACCT OLiTh HCIIONbL3O-
BAHA JUISl OPHEHTHPOBOUIIOrO HAXOMACHHA BEJHUHHDI b.

Beatmiiipl KoshuinenTos b JaNbHOCTH MeTanus OCHOBHO Mac-
¢hbl TPYHTAa NP YCTPOHCTBE YKa3anHBIX BLIG NEpeMblieK npHbele-

HEe! Takxke p Tada, 1.
Tajlauya 1

Koadwusenvsl i NpH HANpansicaHoM psidpoce rpynTa
Np¥ CTPOUTEALCTRe NEepesLiiel

Xh

~ Csin g cosg

| iz | 24 [583d] 52
L b Be AL A 2T au] U
g | Hanmenonsr ¢ a Bow |2 2 = S e - ;E 3
i Heposnt nit et = o e |Ee®f Tt | = b 2 3 TipiMeuauue
2| e E E<|5ez| 3E B35 2
s @ P2 |Esd] S5 |5%z3| S
- 4 gz | &= |83= =8 |ZEERE| ==
Bepxaasi nepeuuyra F2C N
Jléce (cyxoi ] I
5 IV xateropun) | 18601 90 [ 80 ™ | 206 | 21,0 | 1 pan 3apsn-
3 1860 90 8,0 70 1190 ) 31,0 | nos npw
2 ' 1860 | 10,0 7 80 | 15,0 | 31,0 | MruoBen-
5 | HOM B3pHIBE
Jéce (cyxoil
/] IV kareropan) | S100 1 9,0 | &0 78 | 30,0 | 120 | 2-it pana 3a-
b | 24800 1 9.0 w0 6o | 280 | 190 | panos coT-
9 | 5600 | 13,0 | 10,0 78 | 27.0 | TO,0 | cTasanHeM
i| , B 2 cek.
| I ]
Huknan nepevmuka TIC N 1
1 | Jlécc (cyxoi 5100 14,0 | 130 | 75 | 16,0 | 380
2 IV karercoun) | 5100 | 14,0 | 13,0 70 | 22,0 | 30,0
1 | Jl&ee (cyzxoi 17l0] 9,0 | 80 | 40 | 22,0 | 14,0
2 1V xateropuu) | 1710 9.0 | 80 30 | 9220 | 15,0
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UM B0 BS —

LA LY

- | & |:d | G2 fgiEe| 5%
0 % ox= 2 9= =
= HanMmenonanmne 5 & 5 EE ® En :;_.'. ,‘3';: E s —
" wid -5 2D Zz=gT = LR AT
é‘ R eecs AR R
o | B = |E2 2] 82 |25 25
E B | Sz |=33| =8 |[£28F| 2 2 N
3apax aefdos - wa pexe
Jcc (cyxod ' '
15 IV xoreropun) | 540|126 | 40 | 80 | 22,0 | 290
18—14 280| 90 | 40 | 80 | 22,0 | 290
1011 2701 6,0 | 50 70 | 30,0 | 43,0
7 1404 90 | 65 | 80 | 20,0 | 30,0
JlEce (cyxuit _
1 IV kateropun) | 24000 140 | 10,0 | 75 | 29,0 | 48,0
. S50000 12,6 | 10,0 80 | 31,0 | 36,0
4 100000 14,0 | 12,0 £ | 41,0 | 41,0
6 3 -11.]1)| 11,0 | 80 70 | 28,0 | 13,0

Bepxosan nepevunuka 30 Ne 3

Jlgce 430150 J150| 60 13001 I3
To we 6760( 16,0 | 15,0 | GO | 25,0 | 32
. 68000 16,5 | 160 | 70 | 250 | 48
- 600 175 | 1F0 | £O | 280 | 30
. GEO| 175 | 17,5 60 | 25.0 46
- GO0 165 | 16,0 | 70 | 28,0 | 52

Huaopas nepevsiuka 20 2 0

NEce I SF00[ 17,5 | 15,0 | £5 3,0 | 46 |
To we 69001 17,5 | 15,0 | GO | 280 | 31 |
h | 69001175 | 150 | f0 [26.0 | 74
o 6000 17,5 | 15,0 Y i 220( 49 |
I 6900/ 17,5 | 150 | 65 |30 | 43 |
Janza pyveaa pexu
Jitec W raney- | I l
HHK 26| 60| 55 70 (19,0 | &} (1-i pun aaps-
To we 226 | 6,0 | 35 70 | 18,0 1% | aos (Bapwe
2 22 | 6,0 5.5 70 19,0 43 MrHOB. 1ef-
. 26| 6,0 55 | 70 | 19,0 | 43 | creus)
. 2268 | 6,0 | 55 | 19,0 | 43
.- 226 | 6,0 | 5.5 70 1190 | 43
Jéce u rasev- |
HHK 463 6,0 | 60| & | 24 30 12-f1 pua aa-
To we 463 | 6,0 | 60 80 | M 30 | panon
. 463 | 6,0 6,0 g0 |21 | 30 | (p3apmm c
» 463 | 6,0 | 60| 8 |24 | M) | orcranauv-
. 463 | 6,0 | 60 | &80 | 24 | J0 | emn? cex )

Jdanan pycaa pokd

Cyramiox 2600 | 21,0 ] 135 | 60 | 20 18,5
To wxe 2600 | 21,0 1 135 | 60 20 18,5



Puc. |3 HOKa3LIBACT, HTO IKCHEPHMCHTAMBHBIE 2HaUCHHSL b yK-
AanLBalOTC B 30HC MEAAY TFOPH3CHTAALHOH npsmoi A, cooTsereT-
4

Al
Bylolllefi 3HAUECHHIO b = IEE, " HakJoHHoi#l npamoi BC ¢ ypasue
HUEM:

o &
— 1 TP 4 =}
b=1l¢g —24 ~

waywei B npeaedax 300 <e < 90°

OnHcannasn cxemMy E3NLIRd H COOTLCTCTHRYIOLICRG pacuira He
fBJSETCHA  CAHHCTBCUHO BO3-
MOMHOIH, ITa cxema MoXKer
GLITh HM3Melenna B TOM OTHO-
LWIeHHH, HMTO NPH B3pPLIBC BrO-
poro 3apsijia MOKHO HE OHKH-
1ath NajelHst Macc TpYHTA,
NOOHATLIX [CPBLIM B3PLIBOM.
MoxHo nocrasuTh  3anady
0 B3pbiBe BTOPOro sapaga B
MOMEHT, Korja JjaBjeidne B
IPpYHTE OT [1€psOoro B3pblBa
yraano Jio A0CTATOYHO Magbix
BRJIHYHL, HTO NPaKTHYECKH
CBSI3aHo ¢ noafopoMm Kos(H-
whenta d B opmyne (42).
Moxio  nogo6pats  cTOMb
Manoce d, uro OVAVT OCviie-
CTBJAATLCSI HMEHHO 3TH YJo-
BHA. Ho rtorma oxamertcs
BO3MOJKHBLIM ~ rapauTHpoBaTh
HanpaeJjeliliblt BLIGPOC TOJb-

K ' o i Puc. 14, CxemMa pacnoaomeHun
% ii VIO EPyATa, ey AAPAAOE AAA NMOAYHEHHA KOHUEHNTPaUHH
PHIH OpollicH BTOPLIM  B3pLI- MACC PPYHTA

BOM. I'pyHT 3Ke, nRoANATLIA
HEPBLIN B3PLIBOM, B OCHOBIIOM YNaieT BePTHKANLHO BIIN3 H 4acTHY-
HO 3anontur oOpaszopaBlIyiocst BOPOHKY. TakuMm obpasoM, B 3TOM
Caydae konuuectso Gpocaeyoro rpynrta yMmedbiunres. OaHako Aanb-
HOCTL Gpocanist CyLWecTBenno BO3pacTer.
Caeaopateanlio, BTOpias cXeMa B3DLIBA JIBYX 3apsjioB MOMeT
BUHEKOTOPLIX CAYHasX TaKKe NPeACTapisrh NPakTHYECKHA HHTEpec.
Onucauusie cxeMul Mo ABYX 3apaioB  MOrYT GLITh passuTul B
CXeMbl p3 Tpex u Oojee 3APHAOD, B3PLIBAGNLIX NOCALNOBATENLHO.
PH 3TOM. TpeTHA M NOCTEAVIOIHe 3apda/bl MOTYT palorars 1o CXe-
Me € Masiniv BpeMeHeM 3aMejUICHH NoTOMY, YTO TPYHT, OpoLIeHHbLIA
BTOPLIM 3apsisioM, NpH BCeX YCJAOBHSIX JBHIKETCS HaNpaBjAeHHOH he
TpeGyer yckopelist oT MOCHCAVIOUHX p3pbison. Takum nyTeM MOX-
HO co3nate uenb sapsiop, GpPOCAIOUIHX IPYHT MO JHHHH  CBOGrO

Paciionoxenuss © HANPABJCHHH K TOMY 3apiiy, KOTOpLil B3opBawn
NepBLIM, :



Ecnn pacnoyiouTh HECKONLKO IENeH TakuX 3apaios, NpPHYEM
wanpasneHust GpocaHHsl T'PYHTa OpPHEHTHPOBATL B NjaHe Tak, 4ro-
Obl OHH DNEepeceKaJHch B OAHOH TOUKe, TO MOMHO BOJH3HM 3TOH TOY-
KH COCPEIOTOYMHTL BeCchbMA 3HAUMTENLHBEIE Macchl rpyira (pue. 14).
[lpakruuecky Taxol NpHCM OCYIUECTBHM BechMa JErko H MHOro-
KpaTtiio nposeped Ha B3pblBHLIX paGortax, nposoanswuxca 8 CCCP,

V. PACHET BPEMEHH OTCTABAHHWS B3PBIBA
OCHOBHOI'O 3APSIIA MO OTHOLUEHUWIO K B3PbIBY
BCIIOMOTATEJILHOIO 3APSI A

Ocnosuas uaest HanpabBJieHHOro BeIOpoca TFpPYATA  COCTOMT B
TOM, Y4YTO [IPOH3BOJAHTCA CcHauama B3PEIB BCIHOMOTaATEJdABHOIO Bﬂpﬂ-
Aa, a noToM, KOrjla BOPOHKA (WJH NOJNOCTE), NMOJAYUEHHAA B Pe3yib-
Tare 3TOr0 B3pbLiRa, NOCTHrHET MAKCHMAaNLHBIX pa3MepoBn, BipuiBact-
csi ocHoBHOH 3apsa. ChaeloBaTtenblio, BpeMf OTCTABAlIHA B3pLIBA
OCHOBHOTQ 3apsajaa M0 OTHOWEHHIO K B3pLIBY BCNOMOrATeaLHOro 2a-
pala paBHO BpeMEHH BO3pacTaHUA pasMepoB NosocTH, obpasyemoll
B3DHLIBOM BCNIOMOTATSJBHOIQ 2apsana.

I10 BpeMs 3aBHCHT B OCHOBHOM OT ABYX (PakTopoB:

1) sHepruy W pasMepa BCNOMOraTelsbHOro 3apsiaa H

2) cHJl TAMKECTH, ACHCTBYIOULHX Ha OKPYMKAIOULYIO Cpeay, onpe-
deisieMblX MPoOH3BEJCHHEM MNJAOTHOCTH CPelbl § Ha YCKOPEHIE CHIE
TAXECTH 4.

Ecan B3pLlB NPOHCXOAHT B HECKANLHOM TpyHTE MAM B BOJE, TO
eOBIYHO CHAAMH TPOUYHOCTH CPEALI MOMKHO TNpeHedpeds.

Hast nanbdeiitiiero ynpotileHust 3ajaus AONYCTHM, 4TO cpeaa,
SGHYTDH RKOTODOH TNPOHCXOJIHT B3pLIE, JOCTATOUYHO MAaJO CHHMaeMa,
ﬁﬁJ[ﬂHﬂET MaaLIM I:IH}'TJ.'IEH 1 HIM TPEHHEM H K HEll MOHCHO NPHMEeHNUTh
OCHOBHBIE 3AKOHOMCDHOCTH THAPOJAHHAMHKH HECKHMaeMoH »xua-
kocTH. [IpH 3TOM yCHODHH MOMHO N3 OCHOBHLIX SaKOHOMEDPHOCTEH
FrHAPOIAHHAMHENY BBRIBCCTH JJH C{ITEP!{‘[ETH{}I'CI 3dpdafd, Haxoidllerocq
Ha rayGune ff nop naockel NOBEPXHOCTBIO CPedLl ¢ TJAOTHOCTRIO f,
cJeayiollliie 3aBHCHMOCTH.

CropocTh JIBHIKCHHA Cpelibl HENOCPEACTBEHHO Y NOBepXHOCT!
CONPUKOCHORCHHA TPOAYKTOB B3PhLIBA H cpeinl (NpH MUHOBEHHOM
BhlefiellHH SHepPrid B3phiBa) paBHa:

wn=]/g -]/ﬁ U, b, (51)

rae U, — VICJALHAA ZHEPTHA B3PHBYATOrO EBEULECTEA;
0, — DJIOTHOCTH B3DHIBYATOrO BeLECTBA;
p  — IJOTHOCTb CPejlHl;
R, — KO3(PHUHEHT NMOJE3HOro AeicTBHA,

I
EeanyuHa

V2U, k, =, (52)
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ecTh Cpefisisi KaajparTHuilias CKOPOCTL pasjera NPoOJYKToB jeroHa-
IUHH NPH B3PLIBE B NYCTOIC,

Jlpaxtuueckt B OGOJLUIMHCTBE CAYMA€B ¢ AOCTATOYHBIM  MPH-
GAHMKEeHHeM MOXKHI0 DNpHHATD!

.

2000 BE s
‘/ " cer
Momxuo ., sanMmcTroBaTh u3 auntepatypruux gauusx'. Hanpu-
Mep, LIS J0CTATOYHOro 3aray0ienua:
ooz (B
i, ClIelonaTenbio,
v, = 900 wfcex.

Beuay Toro uro pacuinpenne  cpeiasl, ©Ae Npouzolien B3pLiB,
BCTpEuaeT conporuBiaenye, obycnoBjieiioe B YacTHOCTH CHJIOW TH-
MECTH, CKOpPOCThL Uy Ovier ¢ teuyeHlieM BpeMeHH YMCHBIIATLCA H B
KOHIe KOHIOBD pacilipeHie NpoayKTOD B3pbiBa [NpeKpaTHICA COB-
ceM. B aror MoMeur nosocrs, nosyuycHHada B cpefie  OT B3pbIBa, RO~
CTHIHET MAKCHMAALHLIX pa3mepon.

Ecin onpeiensats pajanyc 3T0H NOJMOCTH, nojarasi, 9T0 NPOTHLO-
JaBneHie, o0yCnoBJICHHOE BecoM cpeabl, ocTaercd HeH3MEeHHbLIM 3
TEUeHlie BCCIO BpPEMCHH pAaCIIMpeHHs TNOJIOCTH, To MOXHO pabory
paciuHpenns npupasiars K odveMy cQepsl pacluHpeHnst, YMHOXEH-
HOMY Ha THIAPOCTATHUECKOL AABJIEHHC:

’ 4
U, Ck, 'y R =pgH. (3)
3necs C — macca sapsna, & — VCKOPEHHE CHABL TAXKECTH H

H—rnyGuua pacnosozenta sapsaa,
Orciona

R — )/ 3UCh,
T d=Hpg

[Monaras npufinuxeniio, 4To ABHKCHNHE paBHO3AMENNeHHOe, MO-
AYTACM DBpeMsl ABHACCHHA DABHBIM
2R -
{ =00 (55)
t’u
Hs dopumyn (51), (54) u (55) monywaen:

75 ?I"ﬂ 'l

: (54)

Lt Ak G T

o (VIUR, )* H*

Ecan cuntate p = 100 rem/s?, p,, = 150 1em/s3, g = 10 ufcex?,
V 2U, ¢, k.~ 900 #t/cex, TO noAyuuM:

{ D'ﬂll":JL < (15
== ) -:J‘I/—f;; CeK. (=0)

BIT. 1 MokpoeckuA uw H C. Denopoe, Heenenosanwe ynapa u
HDHH B pedopmupyemuix cpenax, w. I, 1940. %1




npudem C 10JKHO OBITh BLIPAMKEHO B TEXHHYECKHX €1HHHLAX Mac-
cul (tem) u H—B M.

Ecnu, nanpumep, C=1000 k2 = 100 tem u H=9 &, 10 f =~
= 0,033 cexk.

Ilpn petieditu ykasaHuoil 3anaun speMst { MOMHO NPHHHMATE
34 HNAHAI npejes ppeMmenn orcrasanus. Beawunua { Gaie Beero
K MECTBHICALHOMY BPCMEHH DACHINPEHHST TOJCCTH, 00pa3oBannoil
B3PLIBOM, I POPH3OHTAJBHOM HaNPAaBJICHHH,

llepeiijiem Tenepn k onpeneichuio pepxuero npeieda f. C arof
UCJIBIO PACCMOTPHM ABHIKEHHE CPeibl, BuiOpachiBaeMoil  B3pLIBOM
BepTiHKaAbio peepX. HMexoaa us ruapoaunamMuueckol Teopiu, MOXIO
A5 ITCTO Cayuas aath CACAYIOULYIO (JOPMYJIHPOBKY: CKOPOCTh JABH-
JKCHIA CPEABL Mo BEPTHKANH, NPOXoisilell yepes ueHtp sapsija B
TOUKE, OTCTOALLCH A PacCTOAHEE ¥ OT UeHTpa 3apsana, pabHa:

o ""'-?-E',; Eﬂ ? "r":}r: A" oy )
1"'.1' = lf,' 3p kn Ul[ (_}r-) s (2”__}') J ’ {"}?.J
3accn: Ky, — paauyc sapsaia;

U, — sneprus, suiaenseMas npu s3phie equuuis mac-
Chl  B3PLIBYATOrO BEULECTHA;

Peg — IJIOTHOCTL B3PHIBYATOTO BEUIECTBA;

P — IIOTHOCTL CPEAH;

R, — HEKOTODPHIH KOIPHIMENT NONE3HOrO JECTBHA.

Jueprisl, nepejasaemas cTonGy CPeibl, € CEYENHEM, PABHBIM
CANHNLE, HAXOAHWEMYCsl Hal 3aPAAOM IIPH  B3pPBIBE  HOCJEAHErO,
pasna

H

e ( =
o, = '—{5 v,2-dy. (58)
Ry

Ha ocnosanun (57) u (58) Moxno Hanucats, npauebperas B

nepsoM NpHOJHAKCHHK BTOPBIM YWICHOM B CKOGKax B hopMyJie (a7):
_ .0 1 1 ey
U = iy Pusltn Uy Rﬂ = (i (59)

a 3
N

Jra 3HEpPrua 3aTPaTHTCH Ha NOABEM YKa3aHHOrO Crojfa BepTH-
KalbHO BBEepX,
Buicora noatema Gyner pacua:
{-'r:."m

¥a = i {ED)

PE (H— Eﬂ} ’
rjC & — ycKOpellHe CHJIB TAMKEeCTH.
Yuyuteinas, urto oOLIYHO

-‘rf a-“’:’ "?ur
MOKHO na ocnoBanuun (59) u (60) Hanmcars :

Paa-fn U Ko : : .
el v 6y

a2



' Bpemsl moAneMa Macchl Ha 3TY BLICOTY paBHO:
V =

Hs (61) u (62) caenyer:

| /TRl
ey s :..-"' Fap® fEplly K y :
3z V o H L

‘Moxuo cuutars, uro Bpemsi [ no kpafinell Mepe npHOAHKeHHO

gf%:rb HCKOMOE BPEMS 3aMeLICHIS,
Bennunna Ry Moxer OwTbh Bhipaena ucpes Maccy aapsiaa C.

MEHHO!

p | r: 3 " Ru TR
oTCnaa
1 / .:j:E.:..—.-.
Ry — 1/
Eﬁ I.-’ 4r:p“ Eﬁ4}
Coennuasn (63) u (64), nmyilaew
IL == —l- ar. i E’L"’ k U: l/
3g 4= F'.u
HAMN
1 [ T Baldy V3
= o f 228 CHEN s y 6
s ) e T H ]/-*1 % 0oz (65)

Xapaxrephoft ocoGennocteio hopMyasl (65) sBasgercs To, 4TO
Macca (pec) 3apsaa C sxoauT B NPaBVI0 uacTh MOJ 3HAKOM KOPHA
B-ii creneint. 1o VKAZKIBAET Ha BECBMA MaJjoe BJAHSHHE BCJIHYHHBE
Sapsna sa ppems £ }Ip}rne BEHUHHLL  TakMkKe BXOAAT B (hopMyay
MO 3anaxoM kopHs 2-i crenenn. ChejloBaTeabHO, H HX BAUAHKE 1aK-
XKe cpapHuTeNbHO Heseanko. OTCI0a MOKHO BHIBECTH, ¥TO HETOY-
HOCTH & BeaMuHHAaX, BXOISWHX B npasyio uacts dhopmyant (65),
CPABHHUTCALHO M0 BJIHAIOT Ha TOMHOCTh BeJHUHHL f.

HJIH KOJHYCCTBCHULIX PACUETON MOKHO NMPHUATD:
o == 100  mexs?;

E: =100  mewn/xd:
Ul = 4.10°% xem/meun;
' g =10  m/cex®;
R, =02
Hﬂﬁ TAKHUX YCIOBHAX fnpnﬁ.rmmemn}
4
bsigp Y C (66)

s, VH

3 Bax, 117 33



3nece € BLIPANKEHO B TCXHHUCCKHX CAHHMILAX MaCCh

(tem) w H B M.
[Tpumem anas npuatepa:

C =1000 xe,

=9 x,
TOr 14
f =~ 13 cex.

OTy BeJHYHHY MOXHO CUHTATh BepXHHM npeae/joM BpeMeHH
OTCTABAHHSA B3PLIBA OCHOBHOID 3apsja.

Tak kak nas obecnevenns wanpaeJCHHOTO BeIGpoca MMeer 3Ha-
HEHHE, IiaBHbIM 00pasoM, o6pasoBatie HHIKIEH YACTH MOJOCTH TPK
B3pblBe BCOOMOraTe/bHOTO 3apsjia, TO peaJbHOe 3HAUEHHE M0JHKeH
HMeTh B Goablieli Mepe nuacHuil npeaen seawunnnt f. Tlosromy ans
NPAKTHYECKHX LeJeH MOMKHO HCXOAHTH M3 HHIKHEro npejena, Hai-
AeHnoro no qopmyae (56). B Kavecrne sanaca  HANeKUOCTH cJje-
AYeT, OHAKO, 3TY BCJAHUHHY yBeanauth g 1,5—2 pasa.

VI. HAIPABJIEHHOE JIEVMCTBUE B3PbIBA,
OBYCJIOBJIEHHOE HAJIMMUWEM BBIEMKH
HA NMOBEPXHOCTH IPYHTA

B psane cayuaes oxasmsaercsa HeoGXOMHMHM  OGECTEYHTH Bii-
Gpoc rpynra BapLiBOM B npeleaax yskoro cckrtopa. Ora 3anaua
pelaeTes A0CTATOYHO NPOCTO YCTPOHCTBOM TeM WM HHBIM NyTeM
(Hanpumep, BCMOMOraTeJbHbIM B3PLIBOM) BLICMKIf HA/l MECTOM, I'/ie
Sanoxen ocnosHoil 3apsna. llesecooGpasio npuMensiTs 3TOT NpHEM
Ha OTKOCaX, Korfa ocoGeHHO Jerko obecneuynTh HanpasjeHHb BLi-
Gpoc B onpexencunyio cropony (puc. 15). Moo raksie OCVULCCT-
BHTBH Hanpasnenuolil BuGpoc, YCTpons NpeABapHTENLHO Ha NOBEpX-
HOCTH TPYHTa BLIEMKY ¢ HEKOTODbIM CMEULeHHeM e¢ OTHOCHTe/ILHO
sdpsiia B Ty CTOPOHY, Kyla noJeH npouseidtd suibpoc rpynta
(puc. 16). Hanomenusiit npuuumn 6o npeanowen B 1938 r.
H. T'. ApsumanoBuiM st AHOYrAYGHTEJALHBIX B3PLIBHLIX pabor Ha
PeKax H C Tex Mop WIHPOKO NPHMEHAETCH PasjiHulibiMH Oprann3sa-
uuamu B CCCP.

Ounnako no nociejHero BpeMenH He GLLN BHABAGH B IOCTATON-
HOH cTenmeHH ToT (PAaKT, 4TO BHIEMKA HE TOJLKO cnocoGCTByeT Ha-
Opasjieiio BbIOpOCA IPYHTA B ONpeleNeHHYI) CTOPOHY, HO H KOH-
LeHTpalliy SHEPrHH B3phiBa B GOJIee HJIH MEHEee Y3KOM CeKTone.

me p 1943 r. B Boeuno-nmxeneprofi akamemun Hmzmﬁyﬁﬁu-
wesa GblJiH NpoBejielkl OMBITH, NOKasasuiHe chaenyiomee. Ecau no-
MECTHTb 3apf/ B KakOH-THOO JIOCTATOYHO MJIOTHOH H MaJio CKHMae-

' H. T'. Apsusmanos, [Noagsoanoe B3pHBaNAE ¢ HANPaBAeHHLIM BHOpocoM,
Mockea, 1947.
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MOl cpeae, Hanpumep, B BOJE, H OCYUIECTBHTh BHIEMKY HA TNOBepX-
HOCTH 3Toll cpennl (Hanpumep, NyTeM ONVCKAHHA B BOAY TOHKOCTEH-
HOPQ NMYCTOTO €OCYAa), TO MNPH B3PLIBE N3 BLIEMKH BLIPbIBAETCSH
pecbMa HHTEHCHBHaf TOHKAad cTpyd, cnocolHass aaxe npobHBaTh
eJesHble JHCTE. AHAJTOrHYHLIE pe3ynbTarhl JaeT CHILHLIH 3/eK-
TpH‘IEEI{Hﬁ paspsil BHYTPH Cpeinl.

Ecnn mepeHecTdH 3TH 3aKOHOMEPHOCTH HA TPYHT, BHYTPH KOTO-
poro 3aJIOXKeH 3apsil, H OCYLLECTBHTb COOTBETCTBYIOULYIO BHIEMKY,
70 H B 9TOM CJydYae NOJIKEH HMETh MECTO pe3Ko HanpapJeHHLIH
BeIGpOC, C KOHUEHTPANHCH 3HEeprHH B3pbiBa Mo  HaNpaB/eHHIO JIH-
HHH HAHMeHBIIETo COMPOTHBJICHHA,

JLnst KONMHUECTBCHHBIX PACHETOB MOMKHO NPHHATH pasHuiible
cxembl. Bce onM npaxTHUECKH NPHBOAAT K OAMHAKOBBIM BLIZOAAM.

M”f”””

Far=d
Puc. 15. Hanpasaeune subpo- Puc. 16. Hanpasnenuwe  Bufipoca
ca rpynta npn B3puse BB rpyHTa NPH B3pLiBe B OTKOCE
B OTHOCE BOPOHKH

B wactHocTH, jmonycrHM, uTro HMNYJLCH B3phiBa JICHCTBYIOT paji-
aJIbHO OT IeHTpa 3apAjia OAHHAKOBO MO BeceM HanpasjieHHAM, NpHUSH
OTACNbHEE pajHajJbHLIE 3JMeMeHTH  TpyHTa  (MMelomme Qopmy
YCEUEHHLIX NMUpaMHA) JABHMKYTCS HE3aBHCHMO APYr or japyra.

Torpa wmoxio cuMTaTh, HTO Macca Kamioro 3JeMeHTa
PpyYHTa mnponopiHonansia KyGy paccroaius R or ueHrpa 3apsana
Ho cpoGOAHON MosepxHOocTH (0 naHnoMy Hanpasgaennio). Cxopocrhb
OpH stoM noayunrces obparHo nponopunoHansiod R?

A

v =2 (67)

rie A — nocrosHHas, KOTOPYIO MOMHO ONPEJENHTh H3 YCJIOBHA

% j’w'-* dm = U, C, (68)
0

rae dm — sneMeHT Macchl;
U, — ynenbnan sueprus, BujeaseMass npH B3pbiBe eJHHHLbI
MaCchl B3pPBIBYATOrO BelECTBA H
€ — macca sapsaa.
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\ Huterpan B JieBOi wacTH CcJeJYeT paclnpocTpaHdTh Ha BCIO
Maccy, BHIGpackiBaeMylo HIH CMellaeMylo B3PLIBOM.

[TpH H3JIOMCHHBIX YCJOBHAX JIETKO NOCTPOHTH rpaduk pacnpe-
AeleHHsT OTHOCHTEJILHEIX BEJIHYHH CKOPOCTH U, NOJAY4aeMbiX OTHENb-
HBIMH 3JIEMEHTaMH IPYHTA.

Ha puc. 17 nam taxoit rpadux mag cayuag noaycoepHucCKon
BBIEMKH B rpYHTe, HMelOLleH paauyc Ry, paBHbli HOJ0BHHE MIYGHITLL

Puc. 17. T'pajuk pacnpefelenunna cxkopocrei ¢ Aas cayyas
MoAYyCPepHyecKol BWMEMKH

SanoMeHHs 3apana. Dexmopsl CKOPOCTH OTJIOMEHBl OT IOBEPXHOCTH
FTPYHTA H COe[MHeHB MAaBHEIMH KpHBbMH. Cnnomnas JUHHA COOT-
BETCTBYET CKOPOCTHAM, KOTOPbIE HMEIOT MCCTO NMPH HANHYMH BLIEMKH;
OYVHKTHP Jlaer CKOPOCTH JIf ¢liyuasi, KOoria BoieMxu Her. Ecau Ow
nocronnHasg A ocraBajack OJHON H TOM e NPH HANHUMM H [PH
OTCYTCTBHH BBIEMKH, TO CKOPOCThL B HanpaBJeHuH JHHHH HaHMEeHbL-
IIEND COMPOTHBJACHHE [PH HAJHUHH BhIEMKHM JoskHa Obuia Gel B
JanHOM chiyuae ObiTe B 8 pas Ooablue, yem Oez Bolemrn. OaHako
yCJOBHe COXpaHeHusa 3Heprum, Buipaxennoe B ¢opmyne (68), npr-
BOJIHT K yMeHblleHuio A npn Hanuunp Buemxu. llostomy & Hanpas-
JCHHH HaAWMCHLINCTO CONPOTHBIACHHA CHKOPOCTH YBCJIHUHBAETCH He B
8, a npubausutensio B 4 pasa.

Ha puc. 18 npuseaen Bupoc rpyHTa B3PLIBOM 3apsma B
400 1, nponssenednbim B 1948 r. na CTPOMTENLCTBE BOAOXPAHHIAIA.
Ilns storo Boifipoca B3pbiBOM TpeX 3apsnon obiluM Becom 21 1 G-
Jla cllelaHa TpeIBapHTeNbHO Hanpapjfiouias BhIEMKaA.
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O6ulee KOJNHYECTBO BLIOPOILICHHOTO B IJIOTHHY TPYHTa COCTas-
asier 330000 w3 Ha stoM pucyHke NYHKTHPOM € TOYKOH HanleccHa
TpaeKkToOpHs Bbibpoca rpyira ¢ HanOoNLLCH AaNBHOCTLIO; NYHKTHP-
woii nHEHell — TeopeTHyeckas smopa ckopocreil. dta 3nopa NOCTpo-
ea B MPELMOJOXKCHHN, UYTO TPYHT ABHIKETCS NepBonavalbHo no pa-
AMycaM, HCXOAAULHM M3 IllenTpa 3apsia. [Tpn srom nprHiMaeTcH,
g0 BeAHUHIa CKopocTH ofipaThHo nponopunoHanbHa KyOy paccros-

rrrrereeeeee f18pB0OMOG RIS MK RpoPLE
wprreereeee [l0078 Genosozamensroes Sspaila
wrerrrrreer 10078 0CWOGHgzy B3pss 8o

Macumald

Puc. 18, Cxema sanpasacHnoro swfipoca rpysra
NpH MOCTPORKE® NAOTHHH

HHA OT ueurpa sapsjia Jo COOTBCTCTBYIOILEH TOMKH NOBEPXHOCTH
rpyHTa.

Ecan npunsrs, uto paccMoTpennas BbiCMKa cjejana 8 or-
KOoce rpyHTa, uMmcllleM ykjaon 45°, To okaMercs, 4To AaALHOCTH
OGpocanus rpynta B3pbisom GyayT NpOnoOpUHOHAJBHLI KBajpaTaM
COOTBETCTBYIOIUX cKopocTeii. Ouennino, uTo 3TH AAJbHOCTH HEoG-
XOJHMO OTCHHTHBATE OT ¢BO0OOIHON NOBEPXHOCTH FPyHTA.

CoorsercTByioulee nocrpoenie npuseieno wa puc. 19, rae no-
Ka3zana rpanHila 30HB, Kyda FPYHT MoxeT ObITh GpoLIeH B3PLIBOM.
ITyakrup naer COOTBETCTBYIOLLYIO TPanHIy A cayyasi, KOrja Bbi-
€MKa OTCYTCTBYET.

Ecau wuievika umeer He noaycdepuueckyio, a Kowuueckyio ¢op-
MY, TO KOHIeHTpalus SHCPrHH B3PLIBA OKOJO HANpapBjeHHs JIHIHH
HauMeHblllero COMPOTHBJCHKA OKasuBaerca eute Oojec 3HAYUHTEJb-
Hoi. Ha puc. 20 pamo noctpocHiie yCaoBHOH jaajabHocTH OpocaHHA
FPYHTa ansi cayuasi KOHHUECKOH BBICMKN.

Hakouep, na puc. 21 nokazana kapruia pwmdpoca npi acum-
METDHYHOM pAaCIOJOMKEHHI 3apsijla MO0 OTHOWEHHIO K OCH BbICMKH,

_9TOM cayuae NOJy4Yaercs Xapakrepioe H3MeHeHnHe fanpasieHds
Bbibpoca, Jjexcaliee B OCHOBE MHOTHX MNPAKTHYCCKHX TNPHMCHCHHT
HanpasjenHoro euifipoca I'PyHTA, '
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Pic. 19. Tparnils 30AW BHOpoca rpynTa B3pulBOM 38psaga
BOAHIN noaycepHueckol BuleMKH

Puc. 20. Upannuul 3086 suGpoca rpyHTa B3PLIDOM 3apAla
BOAH3H KOHMYECKON BLIEMKH



Tak kak npA paccMOTPCHHLIX ABJICHHAX HWMEeT MeCcTo KOHIeH-
TpAUKA SHEPIHH BIPLIBA OKOMO ONPE/IEICHHOrO HEIIIPH:EI.?IEHHFI,.‘ TO
9TH SABJCHHS MOMHO paccMarpHsaTh Kak ocolyio, cpoeoGpasnyio
hopmy KyMYJIALIL. ITa hopma KYMyAAUAH CYUIECTBEHHO OTIHYACT-
cst or tex ee (opM, WOTOpLIe HIHPOKO M3BCCTHH H NPHMEHsoTcH
o6RYHO B BOCHHOH TCXHHUKE Aa8 npoOHBaHHA OpPOHH,

OnHcHBAEMAN 3/18Ck (OpMa KYMYJAUHH HECOMHEHHO HMeer Cy-
mecTBeHHOe TEOPETHUMEeCKOe H NMPAaKTHYCCKOe 3HaueHnHe, BYACTHOCTH,
m}_ﬂ obecneTcHiA KOHIEHTPHpOBANNIOrO  HanpamieHHoro  Beifpoca

rpyHTa.

Puc. 21, I'panstnw sonu gwbpoca rpynta papwesoM B caytuae
ACHMMETPHUHOrO Pacnoloienus 3apijia N0 OTHOWEHH
K OCH BuIEeMKH

Huenno sta dopma kyMmyastun Oblia mpuMeHeHa padOTHHKaMH
YafeksapoinnpoMa 0Opu OCYUIECTBJSHHH HanpaBicHHOTO Buifipoca
EPYHTA Ja CTPOMTC]BCTBE BOJOXPAHWIHIILH B psjle APYTrHX clydaes.

He noanemkur coMuenwuio, uto zaHHas (opma HanpapJeHHOro
B3puIBA 3ac/YIKHBACT MHPOKO NPHMCHEHHA Ha NPaKTHKE M COOTBET-
CTBYIOULErD TEOPETHUSCKOrD HCCASA0BAHHS H AaJbHEHIIEro Pa3BHTHA.
- Hna onucaHunix pacucTos BHIGpPOCA IPYHTA  B3PHIBOM HMeEer
CYLISCTBEHHOC 3HAYEHHEC ONPEALJCHHE HaNpaBNeHHl H COOTBETCTBY-
IOIX ckopocTeil Buidpoca. JTa 3a1aua B UEIOM ABIAETCH JIOCTaTOY-
HO cnoxuoil u muorcofpasnoi. OJHAKO B NEpsBoM NPHOJHKEHH!
HU}HHG, CJleNTaB HeKOTODbIE JONYIICHHA, NWIYUHTDL PEIICHHT 3alauH
B BeceMa koMmnaxtHoil dopwme.

B yacrnoctn, ueseccofipasHbiM okasancs CAeAYIOMIMA MYTh HC-
caenopanuii, Jlag sKCHepuMEeNTAJLHOTO onpeaeseHis HainpasieHH
Pasjera rpvara NpH B3phiBe NPHMEHAJNACH YCKOPeHHAs KHHOCHEMKA
MBHXeHHA PYHTA NPH NOMOLUH CKOPOCTHOH KHHOCBHEMOUHOH KaMephl.

39



i

)

a)

Puc. 22. Kaapu yckopewnoil kmuocneMky BmOpoca TPYHTA B3pHBOM
NPpH rOPHAOHTRALHCH NOEBCPXHCCTH TPYHIA

a=TIOREPXMOCTE TPYITA 30 BIPWBI ; =
f=NoRePEIHOCThE FHYVITE PR BpeMenit ACACTOHN N3fiLna P = 7510 =2 cex.;
#—Ti e NpM £ = 15010 =D cek.:
F=T0 We NpH L= 3951 -5 CioN,

Uactora kaapos cocrapasna 4000 g | cexk. Takas wacrora mo3so-
JHia BechbMa JIeTanbHO H3VUHTh B3pBIBEI MaNbIX MacmitaboB, Korxa
MpoIece B3pLIBa NPOTEKAeT YpeasuMaino OnCTpo.

B nafGopatopHbix yCJOBHAX B Kayccrse 3apala mnpHMeHsJICS
NEKTposeronare) NeS, HMCIOUHI B3pbBuatoe BCUICCTRO, DKBHBA-
Jenrnoe 1,3 2 Tporuaa,

OnuiTel NPOH3BOLMJAHCHL € TAHHON, HMeBillel BJIaMHOCTD OKONO
20%. IMToaceerka (ona NMpoH3BOAMJACH npomeKTopoM. Jlist pacceH-
BaHust ¢peta OBl NPUMEHEeH IKpaH H3 Kajabku, LaHHa yKiaabisarachk
CJIOSIMH B ,'!,{'prmtfmmi'l ALK H "I']‘IH‘.‘.Iﬁ(H’.:!.']Ili‘F- najawiinM rpy3oM.
Ocb ACTOHATOPA HAMPABISAACH MEPNCHANKYASPHO K IMIOCKOCTH (oTO-
caumka. Ha nosepxmocti rpyura YKaaausaalch HeOOabllIHE nepe-
BAHNLIC TAAHKH, BHAHMLIe Ha cHuMke. Ilo manpasienuio JABHXKeHHA
9THX NJAHOK MOMHO OBbLIO CYAMTL O HanpaBienusax BeiOpoca
rpyuTa.

Ha pue. 22 noxkasana cepust KajpoB, CHATAA 0NPH  HAJHUHI
MAOCKOH ropusoHTaALHON moBepxHocTH TrpyHta. FHa pue. 23 manm
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2)

Pue. 23. Kaapu yeropentoll KHHOCLEMEN BROpOCE TPYHTE B3PHI BOM
IPH HAAHYHN BLEMKH B IpYHTE

4—NOREPXHOCTE TPYHTA A BIPNES;
- —_ T T4 —u .
G—NOBEPIHOCT TPYHTA TPH ppesenn ichcmus sapuna £ = 7,510 CEK..

a=T0 Mo api L = (310 — 2 cex.;
F=—TO WeE NpH S —-.:_,5'1[!_5 CiEic,
d—10 me upu & = 30:10 —2 cek.;

E=TO e ||p:!lf = 37.5:10 —3 ek,



\Kaaphl CHEMKH NPH HAJHUHH BRICMKH B TpynTe. IMpunencunsie do-
rociumki ocvinecrsienst M. A, Tepurefinon.

Ha ocuosanun o6paGoTkn (POTOKajAPOR YCTAHOBICHO, MTO ILIAH-
‘KH, @ CAeNOoBaTeNBHO, H NPHMBLIKAIOMIHA TPYHT ABHKYTCH No paiHy-
caM, Haymmum or 3sapsna. Cxopocrw BeiGpoca © (just nepefHero
kpasi ABIKYyUlefics maccht rpyHTa) obpaTtHo TPONOPIHOHAJILHEL KY-
6y paccrosHuii R oT 3apsiila 10 COOTBETCTBYIOWIEH TOUKH CBOGOAHOM
TIOBEPXHOCTH TPVHTA:

npuuem A = const.

o
Il
3|

i
1000 - zex 1006 2 —]

r

oo

Prc, 24, Jkcnepnmentainnaa saeu-  Puc. 25, FKcuepuMenTaabHan 3aBHCH-

CHMOCTb  CKopocTi Bulpoca Tpywra  MOCTE CKOpOCTH  Bufpoca rpyHrta ¢

v OT paccroanid R npu ofudgoM  OT paccTosuna R npu HanpapAenuoM
BAPK BE B3PLIBE

3nauenne A pasanyno: B CayYae NJOCKON NOBEPXHOCTH TPYHTA
A=108 cu¥cex, npun waauuuu soiemgn A=27 - 108 cu'lcex. 1o
YKA3LIBAST Ha TO, 4TO NPH HANPABJICHHOM B3pLIBE KO3(PHIUIEHT NO-
Je3HOro jeificreus B3pusa Gosblle, vyem npu obuvuoM p3pbise. Ecan
Ol BCSl 3HEPrHst B3PLIBA NOLLIA HA ABHIKCHHE IPYHTA, TO B Cjay4ae
ofbiytoro B3puipa A=2- 107 cu'/eex, 1. e. B 20 pas GoJbilie ONLIT-
noro 3tauenus A. Orciofa caeaver, UTQ KOPHILHEHT N0J€3HOro
ACTCTBHA NPH BRIGpoce TPYHTA B3PBIBOM BecbMa HeneaHK. Bupouem
TAKOH BBIPOA Obil yae H3pecTeH JaBHO.

Ha pue. 24 n pre. 25 noxasannl akcnepuMenTasibibie 3asHCHMO-
¢t v=[(R), nokassiBaolHe, ¢ KaKOil TOUHOCTBLIO OCYUIECTBJISETCH
paccMOTPEHHAR 3aKOHOMCPHOCTH; pHC. 24 OTHOCHTCH K OOLIYHOMY,
a4 pHC., 25 — K HampasJieHHOMY B3pbIBY.
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Vil. Ob YINIOTHEHHWH NPH NMALEHHH MACC IPYHTA,
BPOLUEHHBIX B3PLIBOM

1. Teopernueckue coolpaxenus

[Tpu NpHMEHCHHN HANPaBJIEHHOTO DB3PHIBA AN CTPOHTEJLCTDA
NAOTHH H JIPYTHX COOPYIKEHHH M3 rpyHTa CVILECTBEHHOEe 3HAYe-
HHe HMEeT 3a/ada hHe TOALKO NepeMecTHTh FPYHT B 3azanuoe
MECTO H YJOMHTb Cro B COOTBETCTBHH € NPOCKTHHEIM npohuneM
coopyxennst. HeoOxoiMo rtakae JoGUTLES AOCTATOMHON NIAOTHO-
CTH H OJHOPOAHOCTI BRLIGPOWICHHOrO TPYHTA,

OGBanO TPYHT, BRIGPOIICHHEIH B3PLIBOM, HPEACTABAACTCS CHALHO
PaspLIXJEHHBIM H KameTcst MAJONPHUrOJAHLIM B KAYECTBE MAacCHBA
OTBETCTBEHHOTO I'PYHTOBOTO COOPYIKCHHN. IDTo BHCMATACHHNS, 01HAKO,
HepepHo. Ero voikno nassate B OykBajibHOM CMBIC/Ae CJlOBa NODEpX-
HOCTHBIM NOTOMY, 4TO OHO OTHOCHTCH K MOBEPXHOCTHOMY CJOI0 Ha-
GpocaHHoro B3puiBoM rpynta. Ecam ke ofGpartuth BHuManue Ha Go.iee
rAYOOKHC HacTH MaccHBa IpyHTa, GpoOIleHHOrO B3pPLIBOM, TO Blieuar-
JIeHHe cyulecrnenng namensiercss. HMecaenosatiug, npopeneHusie TpH
MOMOIIH ypgos H OYpOBLIX CKBAXKHI, NOKA3LIBAIOT, 4TO BHYTPCH-
HHE “acTH macc rpynta, Gpomenisix B3peiBOM, ofaajaior, Kak npa-
BHJIO, 1COCTATOUYHOH [JIOTHOCTHIO H NTPOMHOCTLIO.

I1o 00CTOATEALCTRO HETPYAHO NMOKA3aTh, HCXOAA Tak#e n3 06-
ugax (pUanKO-Mexanpueckux npeanocuitor. Konewno, st npeano-
CBLTKH 1410T TONLKO o0lIee NPejCTasicHie 0 XapakTepe VILIOTHOHHS
H HEe MOIYT NPHMEHATLCH JNA NPAKTHYECKHX pPacueTos.

dHeprua ABHIKeHHst, npuobperaeMas eiuiuieil o6GvemMa rpyira,
nanawumero ¢ swcotst A, umeouero mIoTROCTL 6, pasna:

Uy=pgH, (69)
PAe g — YCKOpeHHEe CHJAbI TAMKECTH.
Ara sueprust Moxer GLITH NP YAape 9TOro rpyHTa 0 IKECTKYIO

mperpasy npeofpasosaia p HePriio CHuarTHs rpynra. JUepris cxa-

™HSl el o0beMa MOXKeT OBTh BhIpaXKeHa Tak:
et
U, =57 (70)

Thae P-—MakciMajibHOoe AADJIEHNE, JAOCTHTACMCE MNPH  CoKatHll, ®
E — Moayan cxatua JlaHHOro MatepHana.

IOna onpeienenua cpeanero P, KoTopoe XapaxkTtepuayer yu-
Morhenue, npupasusem Up u Uy u noayunwm:

P=V3EpgH. (71)

Dmm*wre.:mn}'m CTeneHb VNJOTHEHHM TPyHTa MOMHO oOnpene-
JMTh Ha OCHOBRE OTHOIIEHHS

B il ooy cowl ig
_E,.,I/gg”.]/ £ (72)
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MapecTHO, 4TO _
V2gH=uv, [ 73)

rme 7, —CKOpOCTh, nmpuofiperaeMast TejlaMH npH csoCoiHoM naje-
HHH ¢ BeicoThl [,

Hanec, WIBecTHO, YTO
E .
1/'_‘: (4 (74)
g
Fle Uz — CKOPOCTh 3BYKd.
Caepoparennto, Gopmyay (72) MoxuHo nepenHcarth Tak:

B T (75)
E Uy

Taxkum o6pa3zoMm, OTHOIWEHHE CPeHero YOIOTHAIOUEro dasieHHs
NPH Viape K MOJY/I0 CHKATHs AaHHONO MarepHana paBHO MHCAY
M, 1. e. oTHOWIEHHIO CKOPOCTH JABHMKEHMS /0 yAapa K CKOPOCTH
3BYK4 B JlaHHOM MaTepHaje,

Dopuyast (72) uaum (75) npaior BecbMa BHICOKHE Cpeikite yn-
ROTHAIOUINE JanjeHusl, ecau Macuirabd Hanpasjiennoro Opocanis
rpynTa B3pnisom Jocratouno seauk. Hanpuwep, ecaw E=500 xefem®=
=h- 10° ke/m®, p =160 men/n®, g= 10 at/cex®, H=100 x,

T0

M
P = 125 xz/cm?.

O71o naBjeHHe NPERBOCXOAHT B JIECATKH pa3 Te 3HAUEHHA YIIOT-
HAIOUINX AapJieHHil, KOTOPHIE JOCTHIAKOTCA NPH caMoil TilaTe/ibHOM
VvKaTke H TpaMGOOBKe IpyHTa CaMbIMH COBEpIISHITLIMH MEXaHH3IMAMI.

[Mpusenentbie GOPMYJIbI H PACucThl HMEIOT BechMma NPHOJHMKeH-
HBE Xapaktep, Ha npaxkmhuke spjaenne YNJIOTHEHHS IpyHTa CyLec:-
BEHHO YC/OMHAETCH. :

Ieiicreurensio no gopmynam (72) u (75) BHXOIHT, YTO Macca
rpyuTa, cOpoiednas ¢ Bbicotsl | M, noayunr ymjornenue, cooiper-
creyloniee narpyske oxono 12 xelew® npn E=500 xeles®, p=—
= 160 rem/st'. Memny TeM Kyva necka, HacbiNaHHasg, HanpHMep, c
aBTOMaUIHKBI-CAMOCBAJIA, HME2T, KaK H3BECTHO, AOBOJLHO PBIXioe
crpoctie, Tlpusognmbie HHXKe JaHHbe MOKA3LIBAIOT TaKMKe CIenylo:
uee. Cpennnii oGLeMHLI BeC YJIOKCHHOrO B3PBIBOM JIECCOBHAHOrO
rpynta noayunics pasueim 1,57 7/M%, MeKay TeM Kak MOXHO Guino
6Ll 0X¢ii1aTh Oojee 3HAYHTE/bHLIX BEJNHYHH NJIOTHOCTH.
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HMcrounukoMm uetrounoctu gopmyn (72) wu  (75) aBagerci, B
yACTHOCTH, COMPOTHBIEHNHE BO3jyXa NajalouieMy rpPyHTY, BO3MOIK-
qoeTh GoKOBOM nedopManud (CABHra) ynasiHX Mace rpyHTa H je-
dopMalHy OCHODATII.

KoHedHO, YILIOTHeHHe NpH najeddy OoJALIIHX Mace rpyHTa oxa-
s3hiBaeTCHA Hﬂ'PHE!EHII'E'-"I!.!IJI-I_I*.I.‘-I. boaee Beero }-‘I]JTU'I']IFIIUTEFI TE YaCTH MAC-
ciBa, KOTOphle Haxoaarcsa Buusy. B stux yacrax suavenus P moryTt
GRITh OaMe CyllecTBeHHo GoJbllie BLIMHCJACHHOH BelHuuibl. DBepxune
e Y4CTH Maccusa ymacTHsioress cnaGo. Taxoe pacnpenenedue
VILIOTHEHHS SIBJASCTCS PalliOHANBHBIM, IOCKOJLKY YIJIOTHSIOTCA Te
qacTH MACCHBA TPYHTA, KOTOPHIE JOJIKHBI HecTd HaubojbluHe Ha-
TPY3KH H NPOYHOCTbL KOTOPHIX NOJKHA OblTE OfecneueHa B TNZpBYIO
ouepelib. IT0 OUeHb CYLIECTEEHHOS NOMOMKHTELIOE KadecTBo, cbec-
neyHsaeMoc ABTOMATHUYCCKH: Hp H Hp‘ll MEeHEeHHH HaTl i'.' ABJICHHOTO
gappiBa B OOUBIIHX MacuitadaX, TPYIHO MEPEONeHHTb. ITO siviAeHHE
CHIeAyeT HCTOJB30BATE Ha NPAKTHKE B CAMbIX HIMPOKHX Macuitabax.

OnpejiejieHHoe ONMHCAHHBIM CNMOCODOM  cpejHee  YIUIOTHAKILEE
papnreHie P MOXHO HCNONB3OBATH TOJALKO Kak OOLLYIO XapaKTepH-
CTHKY CTeNeHH YnuoTHenus. MaKTHUECKH B KaMJIoM cjoe YNJIOTHse-
MONi Macchl Oyjer AeficTBOBATL HEKOTOpOe ONpeieneHHoe YMioTHA-
joilee AABJICHHE, 3ABHCALLCC OT MOJOKEHHA JaHHOro CJIof B MaccHBe.
Boofite creayer OMuAaTh, YTO MakCHMAILHOE YNAOTHSOUlee Aan:
nenye Oyier jaeiicTpoBaTh B HIKHEH YacTH MaccHsa, a Ha BepXHeH
NMOBepPXHOCTH MaccHna ouo OVIeT paBHLIM HYJIO.

BUICAHM B MACCHBE NMAaJaOUIEro IPYHTA CTONOHK ¢ NnonepeuHbiM
ceueHHeM, pPABHBIM eAHHNNE, H C BBICOTOIO, PABHOM ). [lyers
YILIOTHAIOICE AaBAeHHEe B  HHMKHEH uYacTH MAacCHBa paBHO 2.
Torpa B NepBOM TPHOIMMKEHHH MOJKHO NPHHATB, 4TO Aasienue 2,
Ha payOuHe ¥ TOJ MOBEpXIOCTbIO MaccHsa Oyjer paBHO! ;

s ¥y &
PJ.—P,H'}_—M*- [ 76)

Beauununa P, MOXKer OblTL oupeneieHa, €CaH TPHHsITH, YTO
BCH SHepriy najeHud MIeT Ha YNAOTHEHHE, HO nepepacipelc/neTCn
npH atoM corgacHo opmyrae (706). Ecau Obl Bes SHCPTHA YOJAOTHE:
HHS Opiia pacnpeieiesa papHOMCPHO TG BHICOTE cronfia TpyHTa,
TO ee ofuias penuunna Oniia Obl panta Ha ocHopanuu (70)

Py,

Uy =5

 Ecam e yuccrs mepepacnpesenenne aasnenusi coraacuo (76),
PO MOJKHO HATHCATh:

Vo

i . =m.""'. (.74
.Yﬁ:i”i’ 2y = (71
]



Ha ocrnosanun (76) n (77) noayunm:

P,=173P L. (78)
Ym

[Tpumenss Te npuMepHble YCIOBHS, KOTOPbE NMPABCAH BbIlll: K
3navennio P=125 ka/ca®, nosnyunm:

P, = 216 L kz/cx’.
Ym

JlonyctiM, 4T0 JUISi YIJIOTHeHNHst TPYHT2 HEOGXOAHMO HMETh
JaBjieHie He MeHee 2 xelcm®, Toraa MoMKHO ToJjarath, TO YAOBJCT-
BOpPHTeJbHO Oyayr ymiorthenn 99% ncero of6beMa maccupa rpyHra.

Hanoxennple pacueTsl KOHEYHO BecbMa npuHOJNKeHHDIE.
YACTHOCTH, 3HAUHTEBOEe YMeHbIleHHe YIJIOTHeHHS Najailiix mac:s
FPYHTA MOMKET NPOH30fiTH BCJACACTBHE OCAAKH OCHOBaHif, HAa KOTO-
poe sror rpyur naxaer. Oanaxko owHOKH B NPHBEACHNLIX BLIBOAAX,
KOTOpbie MOTYT GbiTh Bhi3BaHbl Takoil OCaiKOH, CPaBHHTEJBHO HC-
pesnKki. Hanpumep, ecjiM 10/081HHA SHEPTUH najenns Viiier B ocio:
paHpe poaeacTeHe ero gedopmanup, Bee e YNJOTHAIOMNE AaBje-
HHSI OCTaHYTCH jocTaTouno OoabluuMu, u Oyaer ymiorieno Oonee
98% or Bcero oObemMa mMaccHea,

Ha ocnoBanuy ¢lesanubiX Belllle OFOBOPOK MOMKHO CHYHTATh, HTO
MoKa elile Heab3sl FOBOPHTE 00 YILUIOTHeHHH IPYHTA, BwlGpacmBaeMoro
B3PLIBOM, KOTOPOEe MOrJI0 (Ll OCYUeCTRAsThCA caMmo coloil Bo Beex
cayuanx. Oanako te oGuiie nojoxKenns (PHIHKN ITOrO ABJACITHA, KOTO-
puie GbLIH PAacCMOTPEHbl BhILE, NOKA3LBAIOT, 4TO HMCIOTCH HCXOAHDIE
RAHHBIC IS YIPABISHHA YIIOTHEHHEM rpyHTa, OpocaeMoro B3pLIBOM,
Uen Gosibille MaciuTal B3puiBa, TeMm 3HauuTeAulee ynjorHenHe. Ecau
NPABHJBLHO YNPABAATH ABHKCHHEM BhIOPACHBaeMblX Macc W H3YUHTEH
YCAORHA HX NAJACHHA, MOMHO, MNOBHAMMOMY, AOCTHIHVThH CYyHIECT-
BeHHBIX pe3yabTartoB. JlaasHeluiee u3yyeHHe 3TOTO Bonpoca npei-
CTABJIFIET CYUECTBCHHBIH HUTEpeC.

Ecau Gul, oniako, NajesHe Macc rpyHTa Bee e He olecnevHio
HeoGXOANMOI NAOTHOCTH, MOMKHO Obl0 OBl HCNPABHTL Takof pe-
3YJALTAT TAKME TPH NOMOUIN B3PLIBA B CJASAYIOUIHX YCJOBHAX.

[1peanonosuM, 9To JRaHibBil MaccHp rpynta sasasercs AamoOoil
HAH MJOTHHON: TOT/lA CAELYeT OKOJIO HHX TIOJIHATBE YPOBEHDL BODI
B Toli Mepe, B KAKOil MO3BOAsIeT JOCTHFHYTafA NOPOMHOCTE TPYHTA.
Hanace B poae NMPOH3BOAAT OAHH HJIH HECKOJIBKO B3pbIBOB 3apfAjaoB
JONVCTHMOI BeNHYHHBL

[Tpn BapwiBax yaapHas BOJHA BXOAHT uepes BOLY B IPYHT o
pachpOCTPaHaeTCs jajee yepes 9ToT TPYHT MPeHMYUIECTBEHHO 11O
TPYHTOBOI Boje, MOTOMY HTO CKOpOCTh YAapHOil BOJHH B Boae
OOLIMHO CYHIECTBCHHO MPEBOCXOJAHT CKOPOCTh pacnpeiejeHus 1e-
dopmanuii B ckesere rpynta. Takum ofpazoMm, MOAYHaeTCs pe3xkoe,
XOTA W KPATKOBPEMEHHOE, OMEellleHHe rPYHTOROH BOABI OTHOCHTEL-
#O ckejera rpynta. IlpH 9TOoM NPOHCXOJAHT CHavwala HHTEHCHBHas
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cyoans, a HENOCPEJACTBEHHO NOCJAE ITOI0 He MeHee WHTCHCHBHBIA
KOJIbMATAK TPYHTA BCAEJCTBHE 3aCTPeBadusi MeJKHX yacTuil, nepe-
HOCHMBIX BOJ0I0 B HauboJee Y3KHX HacTaAX nop.

MuorouHcJieHHLIE ONkiTHBIE AaHHbIE VYEKd3bIBAWOT, UTO NpH OCY-
IECTBJEHHH B3PbLIBOB Ha BLIOPOC B BOAOHACHLILEHHLIX PPYHTAX HX
KOS(HIHEHT (IALTPAIINN PE3KO CHUMKACTCH B 30HE, NPHMBLIKAOULed
K BopoHke. 310 06cToATeNbeTRO HabAI0/4eTCH TOJNBKO TIPH 10CTATON-
HOH BJAXHOCTH IpYyHTA i, OYEBHIHO, OOBLACHSACTCA YKA3aHHBIMH Bbi-
e MMpoleccamii.

Takum obpasom, HMEIOTCH BCC OCHOBAHHS TNPUMEHHTL B3pHB B
pone BOAM3W Aam{ H IUIOTHH, ecau Tpedyercs HUX AONOJHHTEALHOE
'_',FIMDT-HEH[-IE. ITocrenenno noswias YDOBCHE BOIABL H Npoy3Bofn yii-
NOTHAIOULHE B3PLIBE, MOMHO TakuM 00pasoM JONOJIHHTEILHO Yiy4-
MIHTE TPYHTOBLIC MaccHBbl, ecin Obl OHM OKA3aJMHCE HEIOCTATOHH
H-pﬂ‘i-Hl'dMH HJH CJAHINKOM EH.'J-,'].{}II["}[}IHIII[E'IEH[:II"-‘-II*L

2. McenenoBanse nJ0THOCTH TPYHTA Hachineid, oGpasoBaHHbix
BaPbIBOM

[Ipy Boameaenny OOBLMHLIM HJH B3PLIBHLIM CHOCOOOM 3€MISHBLIX
MIOTHH, epeMbluexk H jami HMelorT 3HaucHHe pasHOMEpPHOE Mo BCeMYy
IEMAAHOMY I'HAPOCOODYIKEHHIO pPacnpeaeeHHe BIAMHOCTH M JocTa-
TOYHAS M PABHOMEPHAS MJIOTHOCTDL FPYHTA.

Hoctuxenne HeoOXOAHMON NJOTHOCTH TPYHTA, VIOKEHHOro B
TEJIO 3eMJSIHOTO THAPOCODPYIKEeHHS, HYMHO aas Toro, urodnl ofec-
NEYHTL LOCTATOMHYIO €ro YCToHUHBOCTHE H BOAOHENPOHHILASMOCTD.

OCHOBHBIM MePHJAGH TNPOUIOCTH 3eMJAAHOTG  THAPOCOOPYKEHUH
AOPH ero HOPMAaJbHOM npoguiae AsAfgeTcH NJNOTHOCTL IPyHTa, YJO-
KEHHOTO B Teno coopyMenns. dta NAOTHOCTh ONpeenserca IJ01no-
MEPOM HJIH K¢ Xapakrepuayercst o0BEMHBIM BeCOM CKelleTa pYyHTa.

C neapio H3vyeHus NMJOTHOCTH H BIAAKHOCTH TFPYHTa HA CTPOH-
Tenccree [2C MNe 3 Goiiw npopBeleHnl  HOCAENOBAHHA — NJOTHOCTH
PPYHTA JECCOBHIHOrO CYIMIHHKA Tesna TNepeMblukH, ofpaszoBaiioil
B3pLIBOM, H ONBITHBIX NECUAHLIX HAchINeH, Takxe 00pa3OBaHNBIX
B3pLIBOM B oJHOM M2 paitonops TopdopaspalboTok.

HaGmwoaenue 3a cocTosiHHEM Tena TNepeMLiMKH, obpasoBsaHHoi
B3PRIBOM, NPOH3IBOANIOCH Ha Bepxosoil nepembiuke I'IC Ne 3 cnycrs
I Mecsin nocne Baphiea.

Has sroil unean B HH3OBOM OTKOCe BOJAW3H ype3a Boabl Obiio
caenano 2 wmypda, B koropux uepes 0,0 u no raybune Opajsuch
Apo6bt s onpefeneHis BAAKHOCTH, O0BEMHONO Beca M MeXaHuuec-
KOro cocrapa rpyHra.

Mexanuuecknii COCTAB TPyHTA NEPEMBIUKH

Ppakumn amamerpon > 0,25 MM coctagaawT 8 % 0,16
- . or 0,26 mo 0,05 & 17,74
e - . 805 ., 00 * 68,40
= 2 + 001 , 00H . 15,36
» 5 < 0,0005 J * 0,64
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Peayabrathl olpeaesenus baaxpocTi H o0LCMHOro Beéca CKe-
neta rpyita npHeemensl s Tadna. 2.

fTaGanya 2
Pacnpeaenenne BAaKHOCTH H 06BbeMHOro neca
CHeJeTa IPyHTA NepeMbiMKH
Wypd M 1 (oTserka yetan 47,70 .u}l lili;l?:‘“i"&faf?; “ji‘““
- 3 o 2| B & -y
e 5 A s £ m 2 . s ® [IpHMeqanEn
2 m 2 2o 5 = G g
n o = =%p. = 2 = B E
Ea | 8 Tt | Eg| ® =L x | CB
Ban| Xe | 5% | EE| Me| &35 | BE
E Eu ;:-‘n %E = E‘- E En E: = E E
| |
0,5 18,7 1,56 42,7 | 18,0 1,56 42,0 CpeiHss  BAAKHOCTH
1.0 | 186 1,4 5.0 | 17.7 41.0 We=2] 1%
1.5 | 20,0 1.5 43,0 | 19,0 1,63 40,0
2.0 | 219 1,65 38,0 | 15,4 1,5 44,0 Cpenunit obbeMuuf
25 | 223 1,49 45,0 | 209 1,58 41,0 BeC ckeaera ye=1,57
3.0 | 22,6 1,4 47,0 | 21,2 1.60 41, Yieasuwfi  Bec
35 | 254 1,6 45,0 | 21,2 1,48 45,2 A=2704 caud
4.0 | 26,4 1,50 450|219 1,48 45,2
4.5 — - -— | 24,0 1,59 41,0 Cpeasdas NOpPHCTOCTH
5,0 = - — | 25,0 1,59 41,0 n=43,0%

Kak Buano w3 370l rafadusl, H3MeHeHHe BAAMHOCTH 10 ray-
GHHE NepeMbluKH HezHaunTejbHoe, nopsijka 6—8%; oObveMHBIH Bec
CKeJleTa M TOPHCTOCTh TAKIKE H3MEHHIOTCsH HesHaunTejiblo: obbeM-
Hblil Bec ckenera kogseGaercst or 1,44 jo 1,65 2lem®, nopucroctb —
ot 39 go 47%.

JIlns cpasueunsi rpyHTa NEPEMBIYKH € IPYHTOM B €ro €CTecTBeH-
HOM 3ajJieransy BOCNOJB3yeMcH onyOJAHKOBaHHLIMH MaTepHajaMmu
no HecdefAcBaHnlo Pruanueckux CBOHCTB JIECCORBHIAHLIX PPYHTOB B pas-
auyHbLIX paiionax nawero Coperckoro Coioza.

U3 padort 0. M. AGenena' surrexaer, uro no csouM (H3H-
YecKHM cBolicTEaM JECCOBHAHLIC IPYHTH J0BOVILHO OJIM3KH OAHH K
JPYroMy, M cpeiiee 3HaueHHe HX (PU3HUECKMX XapaKTepPHCTHK che-
aylowmee:

VieabHuR Bec uwacTuu rpysTa A =264 — 270 2/ead
oObeMHBA BeC CEeacTa N 1 =140—160 ,
MNOPHCTOCTb n = 40—=°"0%

[Tpuresenune B Tahn., 2 sHaueHnsa ofLeMHOIO Beca CKeNeTa M
NOPUCTOCTH He BLIXOIAT H3 CPEeAHHX JHaANeHH, NPHBELEHHLIX ANA
PA3JIHUHBIX TPYHTOB B HX €CTECTBEHHOM 3aJICraHHH,

! Cw. «CTpoMTeAbHBe cBoficTBa AfccoBupHux rpynTon*. CraTtes s cGopnuxe
BHOC M 5, 1935,
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B paGore A. A, Huuunoposuua u B. C. HcromMunoii' nprsejien
cpejHHe 3HaueHHsi ©OBEMHOro Beca CKeleTa H BJAXKHOCTH jccco-
BHAHOIMO CYTJIHHKA, YKATaHHOro UHJHHAPHYECKHM KaTKOM, pabuble
cooreercrBento 1,69 e/ea* m 20,1%. OOnemunlit Bec ckenera M BaaNK-
HOCTD YJIOKEHHOTO B3PLIBOM IPYHTA MEpeMblukH 'aC Ne3 npubau-
JAIOTCA K YKa3allbIM Bhille 3HAYSHHAM s JIECCOBHIIIOrO TPYyHTA
B MJOTHHAX, BO3BOJAMMBIX €HOCOOOM YKAaTKH.

 TlonyueHHL Ans Teaa Nepembiviy, BO3BeLeHHO B3PLIBOM,
cpentuil o0bemtbll ec 1,57 2fea® Takimce He pACXOMMTCH € 0OBEM-
HbiM Becom nécconbix cyraunkon (ot 1,40 mo 1,60 2/ca®, B cpennes
1,50 2/ca®), pexomenpyembint TexuHUeCKHMH YCTOBHAMH H HOPMAMH
APOCKTHPOBAHHA  THAPOTEXHHUECKHX COOPYMKEHHUH  JUIf 3eMAAHLIX
COOPYMCHHI, BO3BOAHMLIX CnOCO0OM OTCHINKH JCCCOBH/HOTO IpyHTa
B BOLY®

[1pn HeceaeacBaluy MJIOTHOCTH ONBITHLIX NACHINEH, BO3BELCIHBIX
B3PLIBHLIM crnocofoM, OLIIH TMOAYYEHLl MHOIGUHC/IEHHBIC 3HAUCHHT
siakHOCTH, 00BoMHOrO Beca cyxoff dasw rpynra. Jlag 3Tux onpe-
Jlesielifii B ONLITHBIX HACLITAX OBUAK YCTPOCHBI TpaHlleH i Wypgbl,
H3 KOTOPLIX Ha pasdblX FAyGHHAX H C PazHuiX MECT yaajenwa OT
ACH HACHLINK Dbl B3ATH NpOlLI FPVHTAa JLIS ONPEJIEACHIA B ARBOTTIH,
ofbeMHOrO  Beca M MeXaHuueckoro coctapa, [las conoctasiendd
NONYUeHHBIX OOBLEMILIX BECOB FPYHTA HAchiNei ¢ 00BEMHBLIM BECOM
HEHAPYWEHHOTO [PYHTA HAa PacCTOAHMH O M OT NOMCUICHHBIX B
TpyHTe 3apfA108 0L BBIPLIT WYpQ ANA B3ATHA CPYHTA, H3 KOTOPOro
BO3BOAHJIACH HaCLIMb.

OnuiTHEE HACKINH, H3 KOTOpLIX OGpasuce npobul rpynra, HME/H
o6bem 8—20 a® §i BOZBOAMANNCH OAHOBpEMeHHBIM papbiBaHues 10—
30 yaamsennbix zapason, pecom no 6 ke Haceinn, oOpaszosaniie
B3PLIBOM, paciloarajHch Ha CYXOM OCHOBaHHH U3 PACTHTLIBHOTO
FpyHTa.

B stom e paiione 25 derpans 1951 r. Obina Bo3sencna Ha-
cLillb B pone. Bogoem mmea raviuny o 2 a [laa pasmedleHus
sapanoB Ha aue poaoema OuaH NPOOYpPeHbl CKBAKHHLI riayOuHOH NO
6 #. B 3tu ckpaxcHuul Gbin sanoxeisl 2 psja 3apilos BeCOM
o 300 ke
[locie B3pbBa ABYX PAOB 3ap#loB Obila MOAYdEHA HACHIT,
KOTopan Ha | s po3spillanach Han YpoOBHEM BO.bI B 3rtoil Hackinu
Hepe3 gens nocsie B3pbiBa OblIH  BLIPLITH 3 wypda rayOuuoi o
. M3 wypdosr na pasuux rayduHax OblTH B3fTE NpoOBLI TPYNHTA
NS onpejesickus 0GLEMHOrO Beca, BJAKHOCTH 1 MEXAIHYECKOro
COeTaRra,

. Mexanuuecknfl cocrtan npod rpynra, MoJYUeHHbIl CHTOBLIM CHO-
€oBom u merorom CaGanuna, NpejcTaniei Ha puc. 26 u 27.

\0 Hecnenonaunst MexaHMMecKoro coctasa rpyHTa ONbITHBIX HACH!-
Nef, BospeneHtbIX BIPLIBOM, NOKAHBAIOT, HTO TPYHT OTHOCHTCS Mo

Y Cum, «lMpoektuposanue # NOCTPoAKa  yKATAHHLIX IEMAAHLX MIDTHH»,

|2
1936, crp. 206.
2Cm. TY w H npockriposanus ripocoopyseniii, Tocsnepronsiar, 1949,
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Pre. 26. I'paduk Mexannyeckoro cocrasa 11 mpo6 rpyura,
BINTOFO W3 HACHINH, BOIBCIACHHON Ha CYXOM
GCHOBANHTH

%%

aa1 qos are 625 450 ! g &
.«ﬁ‘muemﬁ PoOKYLY 8 MM

Puc. 27. I'padhuk MeXanwueckoro cocrasa 7 npof rpymra,
HIATODO N3 HACKIMH, BO3BEACHHOH #& BOJE




MEeXaHHYeCKOMY COCTany K MCJAKO3CPHHCTHIM neckam!, ¢ Magoll npu-
Mechio FJAHHHCTLIX HacThi, Joxoaauux ao 15%.

PesysibTatnl NPOHIRCACHHBIX  Onpeaenenudt  oO0LEMHOTO Beca,
BJIAXCHOCTH H NOPUCTOCTH IPYHTA ONBITHHIX HACLINCl NpHBEAEHL! B
Tﬂﬁ-u- 3 H 4* :

- B 1at6n. J npuscaenin pesyantatel 76 onpegeseHuit o8wuestore
Beca, BAAKHOCTIH Il IOPHCIOCTI IPYHTA, B3ATOIO W3 HaCHINed, ro3se-
,EQHHHH Ha CYXOM OCHOBIHIH, n 34  onpeneneHuin mna rpyHTa,
R3ATOrO M3 HACKIIN, BO3REACHHON B BOME,

B taba. 4 mpunoggics  cpeanne BedHauunl ofmeMiloro seca,
BRAMKHOCTH H NOpHcTratty rpyaTa no KA MO OUAeNLHON HACLINTH,

Tadsuyae 3
Cpenttite BeNHYHALK 00 HEMHOrO Beca, BJAMHOCTH M MOPHCTOCTH

: i i T TH
== o g &= - -
"3 E = E. = T & :? E ﬁ
Hampenonanite B | B2 S |=mgxt | o _  |Bpesu cyme-
Hac L i r = = f | =2 LT o =2 CTIO THA
-E = : __.-._.=P | .":...._: E é._..: :: " '-'-:'3-:-.' ::H_:E I B TTRE
oz |Unma| U8 | Osu'® | Da | €6
St St = = , o
1 ) | o k| 4 5 | @6 7 8
Hacuns N | ’ 0,50 tmgl 1,69 148 Lawo | 3 | 10 awei
. Ne 2 0,58 | 10495 | 1.64 1,48 41,1 3 40
B e 3 ‘ 040 (2094 178 | 145 |450 | 4 | 3 aun
e Ne 4 0.50 | 14.33 | 1,51 1,5k 40,0 I2 2
2 M4 | 065 | 1215 1,72 55 |4LI0| 4 | 28 amedt
2 M5 0,31 I‘F.Izl 1,81 134 [ 41,5 15 2 nun
. NG 0,31 [11.06] 1,72 1,55 (4150 16 8 auef
» Ne 7 | 040 | 12.21 | I,56 1,66 | 38,80 19 6 .,
Cpennnit n3 Cpe - | | | !
T o) I 1 . § N Rl | 1,79 1,E8 A1 76
Hewnapyure i ' | | ‘
FPYHT B ccre- | |
‘CTBEHHOM 3440 | |
BREhE . . . . .| 059 1621 206 | 177 (3z300| 3
Ymaoruennwi
PYUHBM cnoco- |
6oM rpynr . .! 063 | 12,00 1,59 168 |365 | 10
Prixao wacuman-
~ BHA rpynt . . | 14,37 1,30 1,16 | 76,0 16
Haeuns & pone .| 0,67 | 20,60 | 1,99 165 | 37,76 34
iy | |

ECJIH II])GHEI".;'I."I'IIZHI]'IH!IHTh MJIOTHK TE I'|J}J'I-I'i“.ﬂ 1o ]‘.TI}’[jj[H{-} HAaC k-
HHH B 3aBHCHMOCTH OT BPEMOHH CYUIECTBOBAHHA ee, TO MOQMXHO yCTa-
HOBHTB, y1o ofbeMublii nec KaKk 1o raybuHe, Tak H no BpeMeHH Cy-
WECTBOBanMst mackimu ocTaercst NpakTiuecks HemaMenueM., Hanpa-
MED, Haceimn No2 cnycrs [0 ameil nocse BapeiBa HMena 0GBEMHBIN

, E‘-"E,‘»CH. B. C. Hevomununa w H. C. ®egopon  Vexopennwe H ynpo-
E..-.-_._..E CNocobbl  HCCHeMOBAHM FPYHTOR T8 CHAPOTEXHHYECKHX . COOPYHCeHHH,
-TROAK3faT, |945,
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Puc. 20, Fpadukg ofLeMuoro seca rpywra dacuni, RO3BeleHHOR B BOne

j—:.']ll.‘:th-'ﬁ PG HWT Bes FAYHTE fecnd b J—opeaud onbeMpEd BEC PUXID A CHiIalHOTD
r yHTa; J-cpeinnit vobtdnit BeC | Py HTH, YILIOTHCHIUFG PyHHNEM vioesbos

pee rpyura 1,48 elea®, nocne 40 awell oHa HMeaa TOT e 00 BEMHBLIH
pec. I padiuky, NpeicTaBieHHule "Ha PHC. 28 u 29, nocrpoeHHble
no aaunbiy vada. 4, HarasAHO NOKasLIBAIOT, YTO CObBEMHbIH Bec
rpylTa He 3aBHCHT OT IAYODHHbLL B3ATHA oGpasua.

3HauyuTeAbHbik pasipoc TOHEK Ha ITHX rpatukax ofbsicHASTCH
TeM, UTO HACKHb NOJAVHAETCA HECKOJABRO HEOAHOPOLNOH; NHHHA [
NPeACTABAAT cpejies sHadeHHe o0beMHOro Beca.
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Hanmenovanue rpyura,
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B onsiTHON HACLINK, BO3BEJGHHOH B BOAE, IPYHT MO Mexaili-
yeCKOMY cOCTapy OJIH3KO MOAXOAHT K FPYHTY Hachned, Bo3BENCH-
HLIX N3 CYXOM OCHOBAHHWH, OAHAKO O0BEMHLIH ' BeC MNOJYUMACH B
cpeanem Goabie na 0,07 efem’. Takoe yseanyenne oGpemioro peca
NOKA3hiBACT, UTO MOKPLIH TPYHT YKJAAILIBACTCA B3PLIBHLIM CNOCO-
6om Gosee naothHo, 4em cyxoi. [loBnamumomy, 310 0ObACHSIETCH TEM,
YTO nocie obPasoBalisl HAChIN BOJAA MPH BLIXOJAC H3 HEC YOJCKaCT
MEJIKHE YacTHILl IPYHTA H MPOHCXOAHT 3alI0JHCHHE NOpP B IPyHIE.

Cpeanee sitavenune o0BEMHOMO Beca HacLiNKM  OTAMYAETCA OT
eGBEMHOIO Beca TIPYHTA, VYIOJOTHEHHOMO pyutbiM  cnocoloM, a
0,03 2/ca’, a or prixao naceinandoro na 0,40 a/ca®

Ouciiigast lanHble NO ONBITHLM NECHAHBIM HACLIIAM, BO3BEACH-
HBIM B3PLIBIHLIM CnOCOOOM, CAIQIYeT HMEeTh B BHY, UTO HCCJE/0BaH-
ible HACLINH HMCAH BLICOTY OKOao | M.

[Ipupeacutuie Bhile TEOPerHuecKHe COOOPaKEHHA NOKa3bIBAIOT,
YTO NpPH BOZBENCHHH HACKINGH B3PLIBUBIM crnocofoM ¢ YBIHUCHHCM
Macchi I BLICOTHI, ¢ KOTOPOH NajaetT TrIpPYHT, YIWIOTHEHHE IpPyilTd B
HaCLUH YCHAHBACTCH,

[Tpn cooTBeTCTBYIOUIEM COOTHOWEHHH Macchl H BLICOTLI NajeHHs
PpPYHT2 MOMKET OKa3aTLCs, UTO NPYHT Haceind Oyner HMeTh 00LeM-
Hbii Bec, ONHAKHE K O0beMHOMY BECY HeHMapylueHHOro rpytiTa <&cre-
CTBEHHOI'0 COCTOMHUS.

Cheyer Takme HMeTb B BHAY, UTO BO3BEACLHHASN BIPHIBOM -
chink Oy/leT HMeTh OcalKky H or cobGctBexuoro seca. [Toaromy ¢ Te-
qeHHeM BPEeMeHH Hacoinh OGyvaerBce 6oibilie YIUIOTHATLCH, OCa1Ka-—
eTabiIH3HPOBATHCH.

Ynnorienue rpyHTa MOMKHO YCKOPHTb H HCKYCCTBCHHBIM 11yTeM,
NPHMeNsis NOBEPXUOCTHLIE B3PLIBLI 3aPSA0B, KOTOPLIE JOMKILI OBITH
PAcCUNTAHLI H PACHOJIOMKEHLI 10 HACLIIM TaK, 4TOObLI NPH  O/lHOBpE-
MEHHOM B3pLIEE MOMN(HO OLIIO PaBHOMEDPHO O0XKATH BCIO HACLIMD.

Cpennice sHayeHHe OOBEMHOIO BECA MECUAHLIX ONBITHLIX HACHI-
neft menbie wa 0,10 2/ea®  cpeanero oOGBLEMHOPO  Beca  VIJOTHEH-
woro necka. IlpH Bo3BeaeHHH B3PLIPHBIM cnocoGOoM Hachiield Go.b-
weil BLICOTL, YeM ONBITHBIE HACLINH, MOMHO OMHIATh, YTO CPeai
ofbeMHBIT Bec OyaeT cyulecTBeHHO Gojblie NPHBeISHHLIX  3Aech
pennuni, OAHako ONbITHLIE JdaHHbIe MOKa elle HeJ0CTATOuHb! JLIk
OKOHYATEJLHBIX BHIBOJOB O CTENCHH YNJOTHEHHS rpyHra, YJA0MKEeH-
HOTO HanpapjeHHbIMH B3DbIBAMH,

Heemorps Ha 370, HET HHKAKHX OCHOBaHHH ONacarthes, 4TO Ha-
ChITl, Il[h_"l'I}UE!HIhIU I!-."I-]}hll".-[.ihl.’"-l EllfﬂlﬂﬁUM, HEe MOTryT 3KCOAOATHpO-
BATLCH KAK HanmopHble FHapoTexHHuecKHe COOPYIKeHHs. B ruaporex-
HHYCCKOH NPAKTHKE HMCETCSI MHOre CAyuacs IKCIJoaTallHH 3eMJil-
MbIX HANOPHBIX cOOPY/KEHHH, BLICTPOEHHBIX MeTO/I0M PBLIXNOH OTCHITTK
rpynta'. XoTsi phIXjias OTCHIKA IPyHTa B HAChinb JAeT ropasio
MeHBIUYIO MJIOTHOCTh IpyHTa, HemM B HAacCHIH, BO3BEICHHOH Ha-
npapJeliibiM B3PLIBOM, FHADOTEXHHUCCKHE 3eMJsHbIe TLIOTHHLL 1

! ':l'-_'l. E; 1. Bawunos, Boipenenwe 3eMAAHBIX MJIOTHH B IHMHHX YCAOBIN®,
Fraporexuika w Meanopauns Ne 1, 1949,
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AaMObl BLICOTOH A0 18 a, BO3BEACHILIE METOJOM PbIXJOH OTCHINKH
rpyHTa B PASJHUHLIX TONOr pathHuCCKHX, TeoJIOrHYCCKHX W THpOo-
TEONOPHUECKHX YCIOBHAX, IKCIIOATHPYIOTCA Oe3  KakuX-1HG0 Ha-
,pymemlﬁ
- HecchaefoBanus puIXJLIX HACKINEH B AaGopatopHbix H NPOHIBOA-
eTBeHHBIX YCa0BHAX, nposeneddnie G, H. Baunosum o Beecolos-
Hml HayuHo-HccAenoBaTenbekoM  mictuTyre  Boareo,  nokasanam,
péanﬁa PLIXJILIX HACLINEH Jaxe mHa caalbLlXx  OCHOBUIHAX
iII.HT G6es mnosBiacHus TpewluH, Ge3 0GpPa3oBaHuA BHYTPH
CBOJIOB, 0€3 0N0J3aHNsd OTKOCOB, NOKA3LIBAIOWHX Hapylue-
pnnﬁmn-rcnr OCHOBaHHA WAH Hacuwn#. DBoolule sce puixane
HACKINK B SKCI10ATALHN YCTOHUMBLL  H OPaKTHHCCKH BOJLOHENPOII-
}WH JErKO H3MeHsiioT  crow Qopmy 6Ge3 pasmuisa H JrapyucHis
COAOIHOCTH, T. €. odnanalor ACCTaTOMHON «IHOROCTLIOB!.
. Tlonoxurenninie aaniuie AAf PLIXAbLIX THAPOTEXHHYECKHX Ha-
‘CBiNedl MOMHO OTHECTH TAKKE H K HACLINAM, BO3BENCHHBIM Hanpas-
JISHHBIM B3P LIBOM,

- VIII. OCHOBHBIE MOJIOYKEHUS MO MPOEKTUPOBAHHIO
M BO3BELEHHWIO 3EMJISIHBIX THAPOTEXHHUYECKHX
4 COOPY)XEHUN B3PBIBHBIM CIIOCOBOM

1. Obuaacts npumenenisn B3pbigHoro cnoceba npoussoncrsa pador
nNpH BOIBEACHHM I'MADOTEXHHUECKHX COOPYIKEHnHil

L Paamlrur MPOMBIINIEHHOCTH M CeABCKOTO xo3siicrna B CCCP
Eg:ﬂu[hm rojloM TpeGVeT COODYIKEeHHA HOBBLIX THAPOCTAHUHA K BO-
08. B nocaesueHHVIO  CTANMHCKYIO  OATHJACTKY rpatano3ioro
%BHTHE JOCTHINO cTpoHTeALCTED 60 "[':LI.IL}{} KoJanvdecrsa npyaos,
‘BOJACEMOB W I'iApOCTaHUMI, B HACTHOCTH, Ha MajALX poxaXx.

e CyUIEETm*mmne MOTOSbE m:rﬂ‘l:’w:um NepemMbiYer, MNAOTHH H
z MO TPeGyioT GONBLIIOro KOMMYECTRA MEeXaHHU3MOB, padouhx pyk H
HTE.ﬂhHm 0 CpoKa NpoH3BOJETBEA palboT.

“Onucanuas 8 OPSAKIYULMX [AABAX  TCOPHA HAUPABJCHHBIX
_ﬂl‘i_,nénﬂhlx B3PLIBOB  MO3DOJISIET MO-HOBOMY MOACHTH K PELIEHHID
‘nocrasaeno 344N MO COOPVAKEIHIO 3eMAAMKX [IOTHH, NepeMil-
! %é&'ﬂ RaMG Ha MaJILIX PEKAX, JOTaX K FOPHBLIX pexax.

— Pekomennvemuil cnocod npoussoactsa pabor HATIPABNCHHBIMH
_,EIE'HMH ROMKEH HANTH  WMPOKOe NpHMeHenHe,  ocoficiie npy
CIPOHTenLCTBe POeryANPYIONINY CTOK MAOTHH, (HALTPYIOUINX 1aMO
HA TOpHEIX pekax B npu ~L|pm-craw MNIOTHI B FAVOOKKX JA0rax,
)}ﬁh&ﬁ! APOHAROJACTRO pafioT Mo CONPYHEHHIo NAOTHI H aamb Mo-
APOH3BOANTLCR (€3 01R0/IA BOILL
H?H':Hn OTMOTHTB, UTO VCTPOHCTRO PerviEpVIONiHX BOAOXpAIH-
“'““-'1 Ha FOPHLIX peKax uacTo cBA3aHo ¢ GONLIUNMI  TPY/LIOCTAMH

L-hé...___
%‘..{-ﬂ:ﬂé:ﬂ; K A. Muxafinos, Hppurawwonume coopywcuus, OIITH, 1937,

g "":I'r ?;.
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BBHAY TOIO, Y10 €CTeCTBCHHLIX YCAOBHH 18 YAUOHOIO  BOIBCALUH
BLICOKHX TIJIOTHH OOLIYHONO THNA BO MHOTHX CJAYYARX HE HMEeTeH.

BoeicoTa NAOTHH 8 YCAOBHAX ropHeiXx Aoaud  Hamero Cotoasa
moxier Jocturate 100 M u Goaee. CoOpYKEHNC BBICOKHX TIOTHH
TpeGyerT GoanUloro  KoJauuecTsa  Martepuanon  (UeMeHT, Aejaeso
H AP.) W CONPSIKEHO ¢  TPVAHOCTLIO  JIOCTABKH  MATEPHAAOD
H TPOMOIIKHX MEXaHH3MOB B yAaJeHHble TOPHLIC PailoHbl, a TaKmKe
pasMeneHis n HeoOKHTIMX FOPHBIX PafioHax COTeH H THICS'T JIOAH,
NPHBJGUEHHLIX K 9THM padoTay.

[pumenenite nanpansiennoro BapuiBa Aas oGpasoBaiins 3apasia
FOPHLIX PCK, JLIS COOPYHKEHHS Peryaupyiomux nJaoTuH H (PHABTPYIO-
HIHX JdaMt) BIICJOHCe !lE.TE"{Ti){'JﬁFEJHG, ocoOeHHD B TeX CAYUAAX, KOIIna
POpHLI® PeKH HMCIOT KPYThIC M BhiCOKHe Oepera, J0XojAfiulMe HHOraa
2o 150 s. 3apan taknx KpyTeix GEperoB MpPH MOMOUH B3IPLIBOB {io
npeacTap/iseT TPYAHOCTH H He Tpebyer Goabuioro Koguuecrsa pato-
YHX PYK, TPOMO3IKIX MEXalH3MOB M MJHTennHoro cpoka. Crvoou-
TEABCTHO KPYNHBIX NJOTHH NpH NOMOUH B3PHBOB BOIMOKNIG OCVHIEe-
CTBHUTHL B OJHH CTPOUTEJLHLI Ce30H,

[ToprsepxaeHneM 3TOT0 MOTYT C/YXKHTL BLICOKHE eCTECTHEH NN
MJAOTHHBL JIOJIHHHBIX TOPHBIX ©3ep, KOTOpHIE MpeiicraBisior ¢obolo
3agansl, oOpasopanHble o0pylienneM OOPLIBHCTLIX Geperos ropHbIx
peK. I1i 3asans MOryT GuTh BOAOHENPOHHILAEMBIMH H BOAOMPOI -
[LaeMbiMH.

Muorue ecrecroentbie NAOTHHB, 06Pa30BANNLIC TIYTeM 3aBagis,
Obiie necacaosansl sxeprerudeckays Mucruryrom mwa. I M, Kpxu-
wanonckoro AH CCCP B cocrape KOMILIEKCHOH 3KCHCTHILMH
AH CCCP B 1946—1947 rr. HccnenopauusiMu 97108 3KCNeAHILHM
MOATBEPHA4€TCS BOIMOMHOCTR NPHMEHEHHs [OoBoro cnocofa niao-
THHUCTIJ{}E"”H NyTeM 3aB:ddd ]"CI'PIIE:IK }"[J.H_‘."[l‘ll.i II!)H MOMOUILH MOULHBX
B3PLIBOR CKAJIHCTRIX CKJOHOB W oOpymieHusi HX B peky'.

Ha ocHosauun pcero 3Toro HMeerci BO3MOMKHOCTL YTBePmKIaTh,
Yo O0pazoBanne npi NOMOILH HANPasJAeHnoro B3pLIBA 3aBasoB MO-
#MerT ObiTh nechyma HpPekTiBHO N IKOHOMHYECKH BHIFOAHO NDH CO-
OPYXKEHHH PeryJIHpVIOUIX NABOAKH MJOTHH H  ycTpoiicTBe (huibT-
pYIOUHX JlaMd Ha TOPHBLIX peKax H YAAJNEHHLIX FOPHLIX panoHax.

Hanpapaeniisie MacCOBLIC B3PhiBbl MOTYT ¢ YCHeXOM NPHMEHATh-
Cfl H U1l CODPYIKCHHUS PasiHUHKEIX 3eMIAHBIX TIOTHH, NepeMuiueck,
nam0 B pasnaMYHLIX TOMOrpaHIecCKHX H reoJIOTHUECKHX YC/IOBHAX.

[MoaTBepALHHEM TOTO, YTO HANPABJeHHBIH B3PBIB MOXKET OLIThH
UIHPOKO NpHMeHeH B JI0GbIX YCIOBHAX JUIA CTPOHTENLCTBA MJIOTHH,
nepeMbiuek o jaam0, ABJSIOTCST  YCNelurHo MOCTPOEHHbBIe B nepHoa
1942—1948 rr. nnoTHus M NEepemMbIMKH Ha CTPOHTEALRCTBAX KaHanaa,
FIC Ne |, I'2C Ne 3, T'AC No 4 u '2C Ne 5, sonoxpannanuma Ha
OJHOM peKe H, HAKONCW, CTPOHTENbCTBO NAOTHHL! B 1948 r. na oBpare
NpH KatacTpoHueckom naBojiKe.

Ecrectpennple 3apannl  Ha ropHeiX pekax, pabotaouine Kak

'Cu. C. B. Knonos, «O coopysenns peryiHpylomnx mIoTHH Ha ropimx
pekax Meronom aamanas, Hanectwa Axazemmn wayk CCCP, OTH Ne 10, 1949
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- HHUECKOe COOpYMeHHe, a TAaKMKe MOCTPOoellble NPH [0MO-
m 3anpﬂﬂ.'IEHHHﬂ} B3PHIRA MJIOTHHE, NEePeMBIYKH CAYIKAT J0KA3a-
TEeNBCTBOM TOrO, UTO T ONArONPHATHLIX  reOJIOrHUeCKHX, TONOpa-
Wacm YCJAOBHSX, NONIB3YACh HANPABJCHHBIM  B3PHIBOM, MOMHO
YAOKHTD PPYHT B BOLY HAN HACYXO NS BO3BEJCHHA HATIOPHBIX 3€M-
AsEbIX rEApoTexuiucckux coopymennit [1I—V kaaccos.
pH MOCTPOHKE BAPLIBHNM  CHOCOGOM  3BMASHBIX THAPOTEXHH-
@NOPHBIX  COOPYKCHHIT YKasanunX DLIE KAACCOB cacayer
gaTh, YTO /IO NIOJVUCHHS “I.Gﬂn:mnrlf*.lhln.lx JaHHLIX GO yvioBs-
W HOH 3SKCHJA0ATARILH NoAOOHOro polla <Ccoopy HIEE'HHH ]
BIX YCIHOBHAX HX CAEJAVET BO3BOANTH BHICOTON He doJgee 10 .
“Ha popebiX pekax, n roplux yuienbsix MOmHO AOTYCTHTh CTPo-
H:Tﬁﬁ OAOTHH, aam0 1 nepesMeiyerk nsicoTro 1 6oaee 10 m.
I.[JIH CTPOHTEALSTEA IJOTHHLI, NepeMbiyKY, AaMObi HeoOX0HMO
tlpuHSBﬂ:TH QCMOTD pycia ¢ uesslo peiGopa HanbGoJee noaxXoAlero
Mecra, rie OyayT nOCrpoets: ITH COOpY e, [Tpn atom caeayer
}"IHTEIHETh Nl OOCTORTENLETE, BaxueiMuve H3 KOTOPKX EJI!."‘[}IG’I[L[IL'
;) a) C HeJNbK) YMEHLINCHHH o0 LeMA F"iln_" CAMLYET EIJIUHP 1Th LA
PACHOJIONKEHHS! TJIOTHHE  CVIHCHIILIC MCCTa  PYCJa PeKn ¢ KPYTbiM

H3OrHYTHIM B nJaHe Oeperom;
G) PPYHT JIOZKA NOTOKA 1t GEperoB 1OMAEH ObITh MO BOIMOMHO-

eg'n,ﬂ.nﬂn{hm MAJOBYIONPOHHILACMLIT o caabo pa3MbiBaeMBlH Teky-
mef BoAoi; K TaKHM TPYHTAM OTHOCHTCA IIOTHBIE NIHITLE, CYTIIHEKY,
MECHAHO-IPABCANCTHIE H CKAJbHLIE IPYHTLI;
. B) ans noayueHds gapubosblueil eMKOCTH BOJOCMA NPH HAHMEHA-
tueﬁ BLICOT® NOANOPA BOALI MJAOTHHY CJAL1YCT pacnoaarars HHxxe (no
mm} MECT C PACIIHPEHHLIM PYCAOM HAR MECT © HIHPOKOH H HA3-
KOH mofiMoli, KoTopas MoMeT OLIThL 3ATOTIEHa Hpit  YCTpoiicTse
NAOTHHEL,

Tlpu BuiGope CyMCHHOTO MOCTA Pyeia perH ¢ HeporHYTuM Gepe-
FOM 51 CO3JLatis KVMVIRTHBION BBICMKH, | HeOBXOIMOR AN o y-
H9eHHA Hauayuwero seibpoca, ciaeayer o0pasoBbBaTh AONONHHTENb
Egmu B3pbBanMil poruyrocth Gepera, Hanpasnennwi pumdpoc rpyHTa
B HAMEUEHHOE MECTO IeMJAHGIC  THAPOCOOPYVIKENHST JloJKeH ObiTh
obecneuen BLIGOPOM (OPMbI, PA3MCPOB H PACHIOJOKCHHS OXHON Hiw

HECKOMBKHX KYMYJATHBHLIX BLICMOK.
l'lpH ofcneoBaHAN MeUTa 15 NJIOTHHLL, TNepPeMBLIYKH B aamObl

JIHMO BhISCITHTD, kaKHe PYHTHL, npﬂnd?ﬁnurmnme st Biil-

-'—:l:1-

'E'_. 3TOrO0, E‘HE,’I,],'..'I CHATH mmepetumm npodHabL 1}}-::.rm H MOAMB
L= PHC['IH.T]{JJ-I\,L"HHH NJAOTHI I I'IEHJ{I]IITIh E:Eﬂf-"i[],"l,'lil‘;l JLIH Moacye-
i Ba rpyHra, norpebfHOro Juif TJIOTHHBL.

'.ETGIIPHFITHHHH YCAOBHAMIL JLIA NOCTPOHKH TIOTHH M j1amo

_.-J_,-U*uﬁpaaumu u V-oGpasnple vineabs Goabiioi  rayOuin ¢
| CTeHaAMMH;

" BOAOHENPOHHIIACMBIE CTEHKH H OCHOBAHHE YUIEABS;
YCTORUHBOCTE TOPHLIX MOPOJA 3aBaia MNPOTHB  pa3Mblda K

PACTBOPCHHST BONOI;
: E 8

l'f.:' q £




') HAJNHUYHE B peyHbLIX HAHOCAX TAHHHCTRIX (ppaxkuui, cnocel-
CTBYIOUIHX ECTECTBEHHOH KOJIbMATALMH 3aBana. '

TonbKo nocie nOJy4YeHHs INepedHcletHliblX TaHHBIX cJeayeT ne-
peiiTi K BBIOOPY THIA NJNOTHHEL, NEPEeMBLIYKH HJAH  JAaMmMObl. 71071
. BRIOOP MOXKNO HPOH3BECTH, PYKOBOJACTBYACH COOOPAKeHHSIMH, NpH-
BE/ICHIIBIMH HHMKE,

2. OcHosHble 0cCOCHHOCTH W JIOCTOMHCTBA B3PBLIBHOTO cnocoba
nposssojictsa pabor

Boapenenne 3eMAAHBIX THAPOCOOPVIKEHHH B3PHIBHHEIM CNOCOGOM
3AKJIOYACTCH B OJIHOBPEMEHHOH YyKJIaaKe B INIOTHHY € OAHOrO HJH
AByX Oeperos rpyHra Geg NPHMEHEHHST CMENHANLHLIX YMAOTHSIOULHY
3TOT TPYHT MCXaHU3MOB H poodIle MEXaHH3MOB MO NPOH3BOJACTBY
3eMJANLIX pabdorT.

B cocras pafor no so3sefeHHI0 MAOTHHEL BXOAAT:

a) pasdupka BOBOAUMON MAOTHHLL H yyacTkon Gepera, H3 KO-
TOPBIX HOpeanonaraercst BuiOpoOC TrpyHTa B TENO ILIOTHHBL;

6) NOATOTOHKA OCHOBANUWA IIOTHHBI W CONPSIKeHHH ee ¢ Oe-
PeEraMi;

B) pasluBKa Ha MeCTHOCTH WYpP(OB, B KOTOPEIX GYAYT 3ak0XKe-
MBI COOTBETCTBYIOLUHE 3APSALI.

K ocHopebIM - TEXHHKO-IKOHOMHYECKHM JOCTOHHCTRAM cnocoba
BOSBEACHNS THAPOTEXHITIOCKHX 3eMISHBIX COOPYXEeHHl B3PLIBOM HA
BBIUPOC OTHOCHTCH!:

&) BOSMOJKHOCTH NPOH3BOJACTRA pabor B JaioGoe BpeMs roja He-
3aBHCHMO OT COCTOSHHA NOroist;

0) snaunreasio? yekopeide npou3sojfictea pafoTr o BO3Bee-
HHIO 3CMJARKIX COODYMEHHH, No CPaBHeHHIo ¢ ODLMULIME MeToaaMu,
H CASI0BATCALIO, BECbMAa 3HAYHTENBHOS CHHMeHHe CHOKOB CTPOH-
TNLCTEE BOSBOAHMBIX  COOPYMEHHH NPH AOCTATOMHON HajemHOCTH
COC I VHKCHIN]

Bj JHAUHTEILHOS CHHKEHHE CTOHMOCTH BO3EBOAHMOTO COOpYKE-
HHA 3a Ccuer coxkpaiednss padodefl CHAbLL, MEXaHH3MOB, TOpIOYero,
BT I

3. Tunw rugapocoOPyKeHHH, HILICKAHMSA W NPOEKTHPOBAHHE
COOPYMMCHMI, BO2BOAHMBIX B3PLIBHKM cnocoGom

[Mpu npoexTHpCoRaHHE  3eMJAHBIX THIPOTEXHHUECKHX COOPYIKe-
HIi, BO3BLAUIMBLIX B3pLIBHBIM CnocoboM 3a nepeMblUKaMH, chaeayeT
NPUASPHCHBATHCH CAGLYIOULHX OCHOBHBLIX THTNOB IHIAPOCOOPYKEH U

Tun 1. 3emaanubie NAOTHHBL M3 OAHOPOJHOrO rpydra Ges npo-
THEOMUILTPAILHOINLIX YCTPOHCTB B OCHOBAHHK; OCHOBHOE TeJNO nao-
THHBI COCTONT U3 rpynTa, uMmeoulerocds B Oeperax u BolOpolueHHOr®
Bapeisom (pue. 30,a).

[Tpu coopysenun MIOTHI TOMO THNA HA  BOAONPOHHUAEMOM
croe (10 6,0 M) MoMKHO NPUMEHSTL TOT XKe THIN NJAOTHHEL, HO C Npo-
THEOMHALTPANHOHIBIM YCTPOHCTEOM B BHIAE UWINYHTOB B OCHOBAaHHH
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(pue. 30,0). [Taotuiel THna [ MOXKIO BO3BOAHTE B3PbIBHLIM CHOCO-
60M NPAKTHYECKH H3 JI0G0r0  rpynTta, KpoMe pacTHTE/NBHONO HH
nappyHHoro. JIYUIIUMH TPYUTAMM JUIA 3TOr0 THNA MJIOTHH H Nepe-
MBlEIC ABASIOTCA NeCYato-TIHHHCTHIO 0 JETKHE CYTIHHKH,

~ Ilpu coopymennn IUIOTHH 3TOr0O THIA Ha BOAOHENPOHHILAEMOM
caoe rpebeHb [IINYHTOBONO psta  NPCABAPHTEILHO — 3aChINAcTCH
BOJIOHENPOHUILAEMBIM IPYHTOM € TAKHM pacuetom, HTOOR CO31aTh
fojiee YIJMOTHEHHYI)  HACLIHIL, 3aKPLIBAKMILYIO  WINYHTOBLIH pPHA.
Takasd Mepa MacT DBO3MOMHOCTL MOAYUHTL  XOPOIee CONpSXenHe
TeNa MJAOTHHEI CO LINMYHTOM.

Tun I

a) Jduwowrar mociofas
no modzomolne w3 epalfus
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Puc. 30. 3emasuwe maoTHum #3 OTHOPOANOTO NCCHAHO-TAHHHCTOTO
rpyuTta Gesd npoTHBOHALTPAUHOHHOTO YeTpoilicTna

@#=Ha ﬂl.!.ﬂ:_ulll-_'lljll.ul.ﬂ A MU DM fi— TR B D.']Fllillll-'ll:ll.'hﬂ L} ey e rpj"H'l':l L]
OCHOBEHHH

OcnoBanie HH30BOO OTKOCAa 2TOrO THOA [JIOTHH HAN NEepeMbl-
HEK YKpenasieTcst HacAanuibiM jIpetameM,
Tun 11, 3emagusle NAOTHHBL W3 BOJAONPOHHILAGMOro TpyHTA
C HPOTHBOPHALTPALNONILIM 3KpalloM H §e3 npoTiHBOIMALTpallHOH-
iBIX ycTpoiieTs B ocnosanny, Teno HX B nonepednoM npoduie
CEOCTOHT H3 pasauunbix rpydros (puc. 3la)'.
ATepHaNOM AJH Tedla TAKOH NJAOTHHLI MOCYT ABIATLCH Tecua-
HBIE H necuano-rpaseaincTuie rpyuTel, Insg npoTHBopHALTPAILIOHHOIO
2KpaHa rpyHTul ynorpedsiorcs ROJIOHCNPOHHIAEMBIC, KOTOphie MOC-
A€ NpoGUAHpOBANHS OTKOCA Tead IVIOTHHBL  YKJaaslBaiotes obwid-
HBIM criocoGom. Jlas 3aminthl NPOTHROMHALTPANHOHHOIO 3KpaHa oT
Wﬂnamm 3UMOH, NpH  HAJHYHKH ONACHOCTH NpPOMEp3ailiHa ero
flochie cpaGaThizanna BOAOXPAHHJNILA, IKpaH NOKpbiBAETCA 3aUINT-
HBIM necuanmim caoen,
Cliyuyae po3pelIcHHS MJOTHHLI Ha BOIONPOHHIIAEMOM CJOe
FPYHTA Tonummnoil a0 4,0 m yerpamBaeTes WNYHTOBBIH P, KOTO-

——

' H. A Case p u H, [TnoTHa Maawx rrpcerannnil, Focsnepronsaar, 1949,
3ax, 717 65
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Puc. 31, 3emasuan naoTHHA H3 NECUAHO-TPABEANCTOrO FPYHTA ¢ MPOTHBO-
GHALTPALHOHHEIM 3KPAHOM

a—Hi BOLOHETROHHILAEM M OCHOMIIHN
EH-HPH BOACOPOHHUAEMOM CA0E FPYHTE O OCHOBAHHH

Kamernaa
Hafpacra

Pre, 32, 3esanuan nIotHHa M3 Kamus, BuOpOWEHHOTO B3pPLIBOM, C
NPOTHBOPHALTPANHOHHEM IKPAHOM

A=wl BYAOHENDOHNIAEMOM OCHOBA HWHNS
ﬁ—-—EIFH‘ BOADNpOHHNIEMOM CAUC FPpYUTE B OCHOBAHHHA



re o

SEIfl COMPATAETCH ¢ IKPAHOM (pHC. 31, 6). Ocnopauune HH30BOIO OT-
xoca YKperJseTcsl HACJAOHHBIM JIPCHAKEM HIIH [IPEHaHHOH MPH3MON.

Tun I11. Tlaotiubl H3 Kamusa, BeIGPOLIEHHOTO B3PBIBOM, ¢ MPO-
THBOMHALTPAIHOHHOH TIPUSMOI M 3KpanoM | Oes NPOTHBO(HIALT-
panHOHHBIX ycrpoiicts B ocHoBanuu (puc. 32, a).

B cayuae BO3BSLEHHS B3PLIBHEIM CNOCOOOM MJIOTHH H3 KaMeH-
poft HaGpPOCKH € NPOTHBO(MHABTPAUHOHHBIM IKPAHOM Ha BOAONPOH!-
HAGMOM CJIOE TPYHTA TOJUHHON 10 6,0 & yerpanBaeTcs MNYHTOBBIN

Tun iV

Crang i S
T punm mouasss

Puc. 33. lNaoruna #H3 kaMus ¢ NpuaMoll M3 MATKOrO TpyHTa,
AONYCKAKLIAR NepeArB BOAW Yepel rpedenb

pAf, BXxoAsllnii B cocras xpana (puc. 32,0). IlporusoduinTpaity-
OHHBIH IKPaH YKAZJIBIBACTCH Ha CJOH MEcKa, NOMeleHHOro Ha OTKO-
ce KaMeHHOm HadpocKH.

Tan IV. TlaotHiel H3 KaMHS W C NPH3MOH HECKAJBHOrO MaJjo-
BOAONIPOHMIIACMOTO [PYHTA, ¢ YKPENNeHHLIMH KaMHeM OTKOCaMH H
668 NPOTHBOYHILTPAILMOHHLIX  YCTPOHCTE B OCHOBaHHH, JOMYCKalo-
HHe nepejun poslLl uepes rpedein (puc, 33).

STOT THN NJOTHH MOMET YCTPAHBATLCS TakmKe B TOM caydae,
KOTLA PYCAO 1O TeéM MM HHBIM NPHYHHAM 3aKPBITh U OTBECTH BOLY
Ha NMepHo NoCTPONKH HRJIL3T W FPYHT JIOJKEH B3PBIBOM BRIOpacH-

-

of

Cwana

Puc. 34. dumaprpyiomne nam0Onl #3 KaMHA HA FOPHBIX pPeKax

Bateest npamo v poay. [Ipu srom nporusoduAbTpalHOHHAd NPH3MA
ADH HaJHYuH FAMHECTOrO rpyHTa B feperax ycrpanBaerTcs B3PbIBHBIM
€nocobom, Kpenseune O0rkoca  npOTHBOQHILTPAUHONHOR MPH3MbI
OCylecTeasercs  ofblUHBIME - cnocobaMi 0 3ANOJIHeHHUs  BOJO-
XpaHusHNLa,

o 67



Tun V. ®uanrpylone 1amObl M3 KaMH# Ha FOPHBIX peKax
(pue. 34).

I10T THN AaMOBLI yCTPamBaercs § YUIILAX HAN Ha TOPHEIX pe-
Kax HaOpPOCKOA B3PLIBOM CKAJLHONO DPYHTA B BOJY PEKH HJIH B CY-
Xoe yie/bo.

[lo Boicore THnL NAOTHH, AaM0 W TCPCMLIYEK, BHIIOJHACMEIE
B3PLIBHLIM CMOCOOOM, Pa3LeaAfIOTCH Ha HH3KHE, BLICOTOH MeHee 5 M,
cpe/ine, BuicoToli g npeteaax 5—I10 u i suicoxne Goaee 10 .

[To creneHH KAMHTAALHOCTH 3GMJASHBIC THIPOCOOPYIKCHHHA, BO3-
BOJHMBIC B3PBLIBHLIM CHOCODOM, MOIYT NPHMEHATHCH JLIH TOCTOSH-
HHIX H BPeMeHNLX coopyxenui, ordocsuiuxes x [1I, IVu V kaac-
caMm, He puuue Il paspaaa (cm. F'OCT 3315-46).

Ilpn kamnoii seMasuoll njaoTHHe HEOOXOANMO YCTPAHBATH BOJO-
COPOCHBIE H BOJCCNYCKHEIE COOPYIKEHIH, KOTOpEie HYHHH JUiA cOpo-
Ca NaBoJAKOBLIX BOJA H3 BepxHero Gbetha B miuui, s cOpoca
Jbla H NAaBalolMX Ted, a TakiKe JAas MOJE3HLIX NOMYCKOB H3
BOAOXPAHHAHILA H YACTHUHOrO MHJH HOJHOrO €ro OMOPOMKHEeNHS.

STH COOPYHEHUS AOJIKHBL 00JaaTh TAKGH NPOYHOCTRIO, MTOOH
npu najennn Ha HUX OpOLIeHHOro B3pLIBOM TPYHTA M JICHCTEBHH
B3PBLIBHOH BOMHBI ONHH He ObLIH paspyluieHBl; HX KOHCTPYKILHS
AOJIZKIA O0CCNeuHBaTh HaJAeXHOe CONPSKCHME € TEJOM 3eMJAHON
IOTHHEL B HEKOTOPBIX cayuagx MOmeT noTpefoBaThed YKIAJKA
BOKDYT 3THX COOPYXKEHHI TPYHTA ¢ LEALIO 3allUThl HX OT YAapos
npi HadpuCe B3PBIBOM QCHOBHOH MACCH NJAOTHHDI,

IIpu BriGope THIA NAOTHHEL, BO3BOLUMOIL B3PHIBHEIM CnocoboM,
CJCAYET HCXOAHTh B MEPBYIO OHCPLIL 13 I'CONOTHUCCKHX H IHApOreo-
AOTHHCCKUX YCIOBHI B OCHODAHHN W W3 HaINTia NOAXOSILEro PPyH-
TA JUIsE TeJa naoTHHLL. Cleiyer TAKKe YUHTLIBATE OuepTaHHe Gepe-
roB, H3 KOTOPLIX OYAET B3PLIBOM BRIOPOIICH IPYHT B TEJO IJIOTHHBI,
AaMObt MM NEPeMBINKW, 4 TAKMKC PACHONOKCHHE KAPLEPOB THHI-
CTLIX TPYHTOB, KAMHA H TDapus, NOTPCOHLIX AAfl SKpaHOB, JApeHaxen
H KpPereHiiH OTKOCOB, NPHHHMAS BO BHHMAMHE NMPH ITOM H IKOHOMH-
ueckre coobpaxennsd. Kpome 31oro, neoGXoauMo ofecneduTs crpom-
TEALCTRBO COOTBETCTBYIOULHMH MEpPONPHATHAMH 10 TeXHuKe Gesonac-
HOCTH H NOJYUHTL paapeliedie Ha NPOH3BOACTBO B3PLIBHLIX padoT
B IIaMCUYCHHOM MOCTE CTPOHTELCTBA.

[Ipu yrounenun Tuma 3eMASHOTO THAPOTEXHHNECKOTO COOPYIKO-
HHST DEKOMEHIYCTCS PYKOROICTBORATLOS HaJHYHeM NPUTOLHOTO IPYyH-
Ta B Oeperax, rie NPEANONAraeTCs 3aKIANLBATE WYPOL H CH3AMKH-
ALl I8 noMemeHns sapsanos. OKOHYATEALULIT THT 3eMASHONO COODY-
REHHH  J00MeH 0DOCHOBBIBATLCH TEXHHKO-2KOHOMHUCCKHMH CONO-
CTABJACHHAMNE BO3IMOMIBLIX BapHaHTOB,

[Tpu eniGope THMA 3eMAMIION NJIOTHHB B 3ABHCHMOCTH OT FeOJIO-
PHYECKHX YCJIOBMH CACAYET YUHTHBATL HajauuMe BONKH3H Mecta no-
CTPOMKH NPHUIOJHEIX TPYHTOB, PACNONOMEHIBIX B IOCTATONHO KPYTHIX
Geperax M JOCTATOMHO MOUIHBIMH CAOSMH, ISl TOFO, YTOGBI MOKHO
OHIO €O CPABHUTENBHO HeOOJLUION Naomanl BHIOGPOCHTE B3pLIBOM
B TEJO MJIOTHHLI HYXKHOE KOJHYECTRO IPYHTOBR,
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A Tpedo BaHHSI B OTHOWEHHH CTATHYECKOH YCTOHYHBOCTH, Npeibi-
nfeMble K 3eMJSIHEIM THIAPOTCXHHYECKHM COOPYKEHHAM, CBOAATCH K
TOMY, gTo6Bl OTKOCHI, M0JYHAIOHIHECS 1PH APHHATOM CrOocobe Npous-
BOJCTBA paGoT, HMCIH JIOCTATOMHYIO YCTOHUMBOCTL IPOTHB ONOA-
HHEEH. Otxochl H rpefelib 3eMASHOIO THAPOCOOPY Al  JTOJHKHLE
Gm gaiiienbl OT Paspylaioniero jaedcrsua BoJH K aTMocep-
m OCaJIKOB.

~ TpaanenThl # CKOPOCTI (PHABTPAUNGHHONO NOTOKA B T&IE IJIOTH-
ﬁl H B OCHOBAHMI MJOTHHE H BOAOCOPOCHBIX H BOAOCTIYCKHBIX COO-
P MeHHll, B 0COGCHHOCTH NPH BBIXOAE (PHALTPALHONINOTO NOTOKA B
HHKHHH ﬁl:r{‘lll. HE JOJIANBL NPEBOCXOANTE BEJHYHIL CNOCOOHBIX Bhi3-
‘n.fam pasMbIB IPYHTA Tea TJIOTHHL M OCHOBAMHS, OIACHBIH LA COO-
P}meuun'

Conpsizenne 3eaasioro rHapocoopyeHns ¢ BOJOCOPOCHBIMH K
BOAOCHIVCKHBLIMH COOPVASHIAMA U ¢ GeperaMu JIOJXHO ObiTh TaKoBo,
uT00bl PUALTPAUNA BOJL ITHX COOPYHEHUIT HC MOIIA BLI3BATL HA-

HA_LEeJIOCTH HX.

HeoOxomMo TakmKe, 4To0nl NpH BLIXOAE BOAN H3 BOJOCJNHHBIX
H BOAOCHYCKHBLIX COODVHMEHNT 8 HikHui Obed He Habaojaadnoch ob-
PasoBanis ONacHbiX /LM ITHX COOPYMESHHIT I LA Tejla NJIOTHHL Pas-
MBIBOIB.
~ Tlpy npeekTupoBatity 3CMIASHONO HAPOTEXHHILCKOTO COOPYKe-
HHS YIORJACTBOPCHIE YKA3aHULX TpedosaHiii 10/KHO OuiTh 0GOCHO-
Bano tonorpathuuecKMMH, THAPOJOTHYECKHMH, HHIMKCHEPHO-Teo0-
THYECKHMH U NPOH3BOACTBEHHO-CTPORTEALHLIMI H3LICKAHHAMH
H HCCJIe10BAHHTMH,

Tonorpapuuecine H3LiCKaHHA NPOU3BOAATCH NS COCTABICHHA
MAAHOB B FOPUICUTANAX, & TAKKE NPOAGIBHHIX H NOTEPEUHbIX NIpo-
hineit B pailone NPOCKMHPYEMOTO FHAPOCOCPYHCHHHA, !“iupn.rlqruue-:-
KHE BCCACAOBANIA HMCIOT HeALIO NOJVYeHHe CBCACHHH O THAPOJIOrii-
YeCKOM peskiaie peKd, JIora, yHleans B pafione NPOEKTHPYeMOoro
THAPOCOOpYZKetis B cocTase n oObenme, HeoOXOAUMOM JLid obocHo-
BaNHsA OCHOBHBIX pasamepon COOPYKeHHI W 1oJYUeHHs1 COOTBETCT-
‘Bylotiero BospoxoasiicToenioro ahpexTa.

Hixkenepno-reooriiueckiie  RaLCKauust i HCCJC10BaHUA  CBO-
AATCA K onpenccHiio o6ILEro TecIorHIeckoro CTpoeHus, reoMopgo-
JIOTHH, NTHTOAOrHH, cTpaTHrpadu 1 TEKTOHHKK B paHoie Kak BO/LO-
XpaHHnHma TaK 1 yana coopyxetiii. Kpose TOro, Humenepho-reo-
JIOMHYeCKHe M3BICKANNS M HCCAe/doBalis HMCIOT 3azaveil M3yucHne
PeXBMa rpyuTtopuix Bold B paumm BOJOXpaHHJHlla 1 MecTa pac-
OO« e s rn1_pm~m‘~*ﬂ:~1~.mnm N3yuCHe BOACHOCHOCTH # (puabTpa-
MHOHHBEIX croficTn rpyHios B ocuiosatny u s Geperax.  HeobGxonumo
YCTaHOBHTH O6ULYI0 PACUCTHYIO XAPAKTEPHCTHKY IPYHTOB B OCHOBA-
HHH MJOTHHLI M B MECTAX, OTKYIa HAMCYACTCH BLOGPOCHTH B3PLIBOM
TPYHT B TeJ0 NAOTHHBI, ﬂrmuhm_u:*l BCHHO-CTPOHTOIBHLIE H3BICKAHWH
m35ﬂﬂ.ﬁ1tﬂ C Ueabio OOCaCNoBAHNHA KapBepPOoBR CTPOHTCALHLEIX Ma-

' CM. «Hucrpykuna no npocKTHPOBAINIO, BOSBCACHUK i SRCIIOATAINN Wils
Chlia seMasunix naotuns, Crpoiinszaar, 1944,
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TepHaNoB, NOTPeGHBIX JUIA YCTPOHCTBA MJOTHIEE H € 3JEMEHTOB,
yCeJIoBHH HafiMa M pasmetileHus paboded CHIBL I MeXaHHW3MOB, MO-
TPeOHBIX s OTASJbLIBLIX NPOUECCOB CTPOHTENBLIBIX pador, nf:-c.ni:'
AOBAHHMA TAJHYHA H  COCTOANNA Jopor 1 NpovyHx JIalHbix [10L00-
HOTO POJLd. —

[lo ykazaHubmM BHIAM H3LICKAHHE A0 MPOEKTHOrO 3alaHiA -
KeH OulTh BRNOAHEH paj pador, KOTOPLIE ONMHCAHBI 8 TCXHHYSCKHX
VCJIOBHAX H HOpMaX, HHCTPYEUHAX H YEKAIAUHAX TIO NPOEKTHPOR -
HHIO H BO3BEACHUIO HACHLINULIX 3EMAAHBIX NJIOTHH'.

4. Bospenenue 3emMJAHBIX THAPOTEXHHUECKHX COOPYIKEHHR
B3pLIBHEM coocobom

CTpouTeNscTBO 3eMASHOrO MHAPOTEXHHYECKOr0 COOPYHCHHA MO-
JReT OGLiTh HaYaTo NPH HAJMMHH YTBEPIKICHHOTO NPOEKTa B3PhIL-
HBIX M JAPYFHX BHAOB pafor, cMET M KaJetjapHoro iama pabor.

[pu npouseojcrse pafor no YCTPOHCTBY 3eMISIHBIX  THAPOCOO-
DYHKENHIT B3PHBHLIM CHOCOOOM CAeiyer NPeXae Beerdo  yeraloBHTL
BOBMOH(HOCTD BeCTH PaboOThl «HACYX0w WAL B BOLY.

Ecin mponagoacTeo pafor npeanosaraercss pecru Taxum obpa-
30M, UTO BLIOPOUICHHKIH B3PLIBOM TPYHT DYAET B TENO [NIOTHH cOpO-
el EIIH{:F.‘LD:’:‘, TO B 3TOM E‘.T[:-."liﬂﬂ Hano III]'E'J],F{JMDTPETI} I||]ﬂ'|ii:r’l'.:1*-
BOAB B oDXoj Mecra nocrpoikH Oyayuiedt NMAOTHHLIL, T. €. HYMNHO
MPEEYCMOTPeTh BpeMenible BOJOMPONYCKHBIE COOPYIKENHs, KOTOPLIC
MOraM Ol B pasauulible [ICPHOABL CTpoHTeNbeTRa oOecneuuTs HOp-
MAJBHBIH NPONVCK BOMLL PEKH. '

[Tpu nponapojgeree pador enacyxe» oOLMHO OLiBaeT HeOOXOHLH-
MO MOCTPOUTHL NEDEMBIUKH BJf JAULATH MECTa BOUREJSIIH COOpYyMe-
HHA 0T BOjLL Pacxojl pekn B 3T0M clyvae Hanpas/sior 110 Kaudanuy
HJIM 110 TYHHEIO B 00XOJi MeCTa BO3BEJEHHA 3eMJIAHOTO THApPOTEeX-
HHUYECKOI'O GD{J!‘.I}?}I{EIIHH.

Boapegenne 3emMaanoil NJOTHHL B3PLIBHLM cilecofoM  caemyer
HAMPHATh ¢ COGAatHs APCHAMNHBIX YCTPOHCTE # NPOTHBO(PWILTPALH-
OHHBIX YCTPOHCTB (IUNYHTH) B CCHOBaHHH H NOCTPOHKH BOJOCNYCK.

HeSoabiune HIBRANCTLIE B NAale Nopiulie pexn, ¢ GONBIIHM Tia-
JeHueM H KpyreiMu Geperamit, o0pasyiotine yakoe yileans, nodposd-
10T NPOH3BOMAHTL OTBOA BOALI B OOXON COOPYMKEHHs HAMOPHLIM HAN
GE3NANOPHBIM TYHHEJNEM H TIPpH Maaex pacxojax — jgorxamu. [Tpw
foJiee CNOKoitHeM peabede n Hu3KNx Hoperax pexkd  nenececobpasHo
OTBCCTH CTPOHTANBHLIE PACXOAE KAHAJIOM,

CpyHT Noj JOTKOM BOKPYE OPOAOBKA H CTOHOK  JIOJMKCH  ObITh
QCODEHHO TILATCNBHO YIJAOTHEH (/IO yKAaKH OCHOBHOIO Tela mnio-
THHL! B3pLIBHWM cnocofoM), utofbl Bojad He NpocauuBajgach BAOIL
BOAOCHHBHOTO COOPYIKCHHT, YTO NPEICTARIAST CYUECTEEHHYIO onmac-
H2CTE A9 NAOTHHERL. '

[lpu npoekTHpOBANKH H BOSBENSHHN BOJOTIPONYCKHLIX COOPYMe-

I Cm., nanpumep, Boareo, Mucrpykuus no npocxkTHPOBAHKIO, BOIREACHHI
o OKCMJACATAINN HACKNHLIX 3cMmasnsy naoTen, Doccrpoduspar 1944, HHMI
TexHHYeCKHe YCaoBUa Mo HOPML MPOCKTHPOBANNA CHAPOTCXHHYECKHX COOpYHe:

i, 3eMasHsle Hacwnusic naoteAb, 1941,
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i B obueM ciiejyet pykosoicTeosathes mHerpykitiamu TY w H
DOBAHHA 3EeMJSIHBIX H HACLIMHLIX NJIOTHI', '
TOr0 Kak MOCTPOEHbI BOAOCNYCKHBIC H BOAoCGpOCHbIe CO-
, paboTa Nno BO3BEJIEHHIO 3eMJAAHOH NMJIOTHHBI B3PHIBHBIM
IOJIKHA BLIMOJTATBECH B CJACAYIOUEM Mopsiake:
3BOANTCH NOJINOTOBKA OCHOBAHMS NOJ  [JOTHHY, IS
encsl pacTHTeIbiblit rpyHT Ha rayGuny 0,30—0,50 M, npu-
KeHHYIO TOBEPXUOCTL OCHOBANHS MOMKHO PasphIXJHTb. IT0
[0 CHAEAaTh /LA YMCHBIUHHS (DUABTPAIHH MO  noJolIBe
HHSHA,
IAs1 AYHUIONRD CCNPSUKCHHA 3CMJAAHONO  THAPCCOUNYIKOHHA ¢
MH HaBucuine m ouenn cpusncTuie Gepera s MecTax conps-
HHA 3eMAAHON NarTHHE ¢ GeperaMu (0CoOeHHO NPOTHBONOJIOMKHO-

) MecTa BaphiBa Gepera) A0JKHL OMThL CraayKeHbl BaPHIBOM Hai

KakHM-1H50 crocobon;
B) Korja Oeperosnie CKAOHLI H OCHOBAHHE MOA MJOTHHY TNOArO-
JIeHBl, CCYILIECTRARIOT BLIGPOC IPYHTA @ TEJIO NJOTHHBLL B3P LIBHBIM
HocoboM ¢ onioro Hau ¢ oboux Geporos, [lpn stTom caeayer obpa-
MTh ocoDOe BHHMAalne na 1o, uTclOul CHECHeUNTh XOPOUIHH KOHTAKT
TPYHTA € HOCTPOCHHLIMH patiee BOACCIYCKHBIMI COOPYKEHHIMH.
OH IIeNIbI0 MOMKHO MX OOCHIIATD NPeABaPHTEALIO CAOCEeM IpPyHTa.
MEphl 3TOH OOCHINKH CACAYET YCTAHOBHTH, HCX0AA M3 ocoleH-
HOCTEH Kaik/070 OTAEJLHOIO COOPYIKCHHS;

C ) mpi NOCTPCiKe MJAOTHHLL H3 CHALHO BOJOMPOHHILAEMBIX TPYH-
OB caeayer Vorpouth nporisodiabTpanHonusil sxkpan. Ilaotunu,

DIBOAANMBIE BIDLIEHEEM C1OCOTOM 13 KaMHA, MOTYT GbiTh JoTYIICHH
Ang Hanopa /=5 m,

* B yesonusx ropHuix pex Guantpyiouide aayGOut MOTYT BO3BO-
RATECH aas Hanopa H Gonklue 5 M.

B pekoTopuixX cAyHAAX MOMKCET OKasaThea HeYAOOHbIM HIH ltepo3-
RHBIM TIpeABapHTENhHOe COCPYIKeHHe BOAOCNYCKHBIX  YCTPOHCTB.
CHpi Takux YeaoBHAX MOMCHO NPHMEHHTL CHOMHLIE BOJOCAHBB, KO-

TOPLIE CTPOATCH MOCIE BOIDOACHHS TEJA MAOTHHBL

B cayuasx, xoraa #eoOxoiuMo Ghictpo obecneunts cOpOC BOLI,
KHO npuMennTnL cOophble cH(Onbie BOAOCAHBEL W3  METALIN-
CkHX TpyO, npucnocofiensbix Jdd  YA0OHOH COOpPKH Ha Mecre
Veranosku. |lpi 3TOM 1HCOGXOMUMO HCKAIOYHTh BOIMONKHOCTH, pa3-
dbiBa Tena IJAOTHHL ¥ MPHMBIKAWOWErO K HeH OCHOBAHHA NYTEM
OTBOAa Tpy0 Ha COOTBETCTBYIOUIEE PACCTOAHHE MM MYTEM 3AUHTH
¥Koca H ocHosauus B Mecre chpoca,
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5. Jlpenaupie ycrpolicTea

J chayuae ¢can B 3oHe NMH30BOro OTKOCA ﬂl:.:.lmﬂimm TéJia nao-
HHB ynosen (nocie B3puiBd) KPYNHO3EPHHCTHIH  TPYHT (rpapu,
5ka M T. N.) WIH KaMecHHas HaGpoCKa, IVIOTHHALI,  BO3BOJANMbIC

; _"_"HI'. TV u H npoexruposanitn MUIPOTEXHATECKHX coopymenud, 3esman-
Racemuple naorias, 1941, Boarco, HHCTpyKUHS N0 NPOCKTHPOBAHNK 304~
X Hacknumx naotTid, 1994,
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B3PLIBHLIM cnocofoM, MOMHO NPOEKTHPOBATL 0€3 ApeHa)HOro yc-
TPOHCTBRA,

B apenaxnoMm yerpoicrne Her HEODXOJAHMOCTH  Takie H B TOM
cJyiyuae, €cliil B OCHOBAHHH HMEeTcs BOACNPOHHIaeMBll nJaacT ¢ ray-
GOKHM 3ajleraHHeM 3epKaid TPYHTOBHIX BOji, 0OJaAa0UIKX KAKHM-
AHGO MOLLHKIM ECTCCTBEHHBIM JIPEHAMNEM, NPH  KOTOPOM  KPHRas
AenpeccHd GUABTPAUHOHHOTO NMOTOKa HH NPH KAKHX YCIOBHAX No
CMOMKET BHIKIHHHBATLCH HA HH30BOM OTKOCC 3€MASHOR NAOTHHLI

[pu apyrux yeaonusx ofnuno Tpefyercd ofopyioBanie nao-
THH JIPCHAMHBIM YCTPOHCTBOM,

Hasuauenine apenarka 3akJiOuaerTcs g OpPraHM3oBaAHHOM  mepe
XBaTe H OTBojAe BOJLL, (HABLTPYIONE Yepe3 NJOTHHY H €2 OCHOBA-
HHE H3 BepXHero Obedda B HHMHKIL,

Jpenaxuuie yerpoficTBa HaANeKHT pacnonaraTb 8 30He HH3O-
BOTO KJHHA NAOTHHBI, NPHMEDIO HA IpPa’HHIEe COTPSMEHUHA €@ Tena ¢
OCHOBaHHEM.

Jpenax poaxen oGaanars AOCTATOMHON NponyckHoil cnoco-
HOCThLIO, obecneyHBaloUlell NOJNLIA  OTBOA  nocTynawulefl K Hemy
BOJIbI, H ROJMEH NPENATCTBOBATH BLIHOCY YacTHLL FPyHTa, Mmory-
LEMY HAPYUWHTE YCTOHUMBOCThL TeJla NJAOTHHHIL

OcHoBHbie KOHCTPYKTHBHBIE CHCTEMBI M (JOPMEI ApeHa)ka che-
Aywouine (cMm. pue. 3hH):

a) npH3Ma B OCHOBaHHH HH3OBOTO OTKOCA:

0) ApPEHa:KHOEe NMOKPLITHE HH3OBOTD OTKOCAH;

B) ApeHaXHBIA TIOMAK B OCHOBAHHH HH3OBOTO OTKOCA.

Brifiop KOHCTPYKUMH ApeHama HPOH3BOAHTCH B 3ABHCHMOCTH O
THNA MJOTHHB B pAda APYIHX VCIoBHD (reoJoriHveckux, ruaporeo-
JOTHUECKHX, HaJHUMA BOAL B HHxBeMm Obedie 1 1. 1.). B naotenax,
HH3OBAS 4acTb KOTOPLIX BBLUTOJNISETCST H3 MEJKO3GPHHCTOrO TPYHTE
(rauna, CyrimoK, NOCOK), APEHAX CJCIyeT YCTpaHBaTh BoO  Beex
Ge3 HCKJIOHEHHS cayuasix, BoOHpAN KOUCTPYKILMK BI'0 B 3aBHCHMO-
CTH OT HaJaAHUHA TIOAXO/SIIENO MECTHOrO MartepiaJa.

HauGonee pannoHaiufiniM THTIOM JIPEHAMKHOTO yeTpoiicrea #Ab-
NSeTCH HACHOAHLIA APeHAM H3 NOCTeNCHHO YKPVIHSAIOWErocs Mare-
pHala Kak €o CTOPOHL!I NJOTHHEL, TAK H €O CTOPOHLI OCHOGMHH (€0
JH NOCHEIHE: CJIOMEHO H3  MEJNKO3CDHHCTHX  BOJAONPOHHILACMbIX
rpyaton). B oTaenbHBIX CAyuasx MOMKET OKazaThesl  lleaecoobpas-
HBIM MpHMCHEHHE KOMOGHHUPOBAHHOrO yerpoiictBa (B BiAe KOOl
HallHH W3 APeHAXKHON NPHU3MBLI W APLHANKIOPO NOKPLITHS).

6. Monepeunblit npoduis 3eMANHOR HAOTHHBI

[Hupuia naoTHHLL NOBEPXY HA3HAUARTCHA MO  KOHCTPYKTHBI M
CONOPAMKEHHAM HJIH KE B 3ABHCHMOCTH OT TCX XO3FHCTBOHHBLIX 11¢-
Jeit, 1a KOTOPLIX NMPeAnoaaraercs HCHOIb3oBiaTh rpedeHb NIOTHHL,
HanpHMEp, A 1POKJIAAKH A0POTH TOro Hiu nHoro tHna. Hanmeus-
WYI0 AONYCTHMYIO N0 KOHCTPYKTHBHLIM COOOpaMEHHAM LIHPHHY
floBepXy CACAYET NPHUHMATL B 3aBHCHMOCTH OT BHICOTH, OKOJO
3—5 M.
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B cayuae NpokJaikd MO rpedHio MJIOTHHBL JIOPOTH IMHPHHA 2e
noBEPXY JMOJIKHA HA3Nawarbes COrMAcHO TY m H nas npoexrupo-
BaHMA ABTOIYXKCBHIX [I0POr, aBTocTpaj, H MOCTOBBIX COOPYAKCHIH.
- [lpesbiienne rpeGHs NJIOTHHEL  HAJ HAWBBICUINM CTATHUECKHM
POPH3OHTOM BOJILI B BEPXHEM Obedpe  (ropH3OHT NpH TIpoNycke na-
BOJKA HOPMAa/bHOIl ofeCneyeHHOCTH) He JoJkeH OuTh meHee 1,0 s
gag naotud 111 wnacca. u 0,5 4 — s naoThn IV xnacca.
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Pic. 35 Tunst apesamnuix ycrpoHCTB

G—NPHEME B Ovn0BE3nHE HEE0ROM0 OTHO L, f.;—].]rll."III-HiI“'H.! NOEPETHE NHAC-
Boro oTiKocE,; -ﬂ—'l_pl.'l;.‘:?l{lliulﬂ Tephsi @ OCHodEnHY HHI00OIs OTHOCE

[Mocne ycrpoficToa B3PLIBILIM  €NOCOGOM  HACHINH MJOTHHBI,
AaMOBl HIH NepeMblMKH B YCTPOHCTBA  IKPAHOB H  JAPEHaMHbIX
[IDH3M cornacHo NPOEKTY, NPOHIBOAAT OKOHYATENbHYIO NJAHHPOEKY
OTKOCOB H rpeCHA MAOTHHALL, 8@ 34TCM C HENLIO 3aWHTH HX OT ACH-
CTBHA BOJH, ATMOCDEpPHBIX OCA/IKOB, JIEZRHOIO NOKPOBa B np.  nNo-
KPEIBAIOT  KamiieM Ha chace webnsg WM rpapus  (MOCTOBas HIM
BaOpocka). Orkas or HOKPLITHA rpelis H OTKOCOB i KamjaoM CJy-
93€ nojixeH OniTh 000OCHOBAH.

THH HDI(I'}IEJI ISl OTKOCOBE H I'p{_"'-’jl'lﬂ CHACAYET sLIOHDATE B 34BHCH-
MOCTH OT HaJHuHs HEOOXOAHMbLIX MATCPHAJNOB, OTBETCTBEHHOCTH CO-
ODYIKEHHIT, KNMMaTHUECKHX YCJOBHII H HHTCHCHBHOCTH BOJIHEHHS.

B kawectse makoro noxpuiTis MOMHO NPHMCHATH ABOIHYIO MO-
€T0BYI0 Touyunon 0,4—05 M na ciaoe rpaBus MM UEOGHA  TOJILH-
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noit 0,2 M, OAHHOMHYIO MOCTOBYIO N3 Oyibizuuka Toaunon 0,25 -
0,35 & na caoe webHs 0,15—0,20 u; KaMEHHYI0 OTCHINL M3 KAMHCH
pasmeponm 0,15—0,25 & na caoe rpasua uau uebus obuieil ToauLs-
noit e menee 0,5—0,6 a; xamennyio naGpocky B nJjetHepblX Khaer-
kax toaugdof 04--0,6 & wa caoe rpasna 0,20—-0,25 u (puc. 36).

al 6) [lpu sauwite OTKO-
52 dﬁﬁ COB AHHHCTBIX H CYIJIH-

5 ﬁ ,:ﬂ-f'f- : HHCTBIX TPYHTOB B Kaue-

d CTBE MOATOTOBKH  JLIA

BCCX BHAOB NOKPbITHA
noj caoeM rpasua HecOH-
XOAHMO VJIOXKHTE ICCOK
caoem He Mmeee 0,10—
U, 15 .

[MokpriTie OTKOCOB
MOZKeT ObITh HeOAHHAKD-

BOC B PasiHuYHLIX 301aX,
Fuc. 36, THNL noOKpHTHA BEPXOBOTo OTKOCA

: . g ; Tak, B a3oue jeilcroui
fl— BOANAE MOCTOBAR: T—0ANNOUKSE MOCTORIA] B—KAME TN
quTl:Hm-: —xaMenan nabpockn n waeTnenwx gacrkax  JDJA HIH CHALHOMO BOJI-

wennn (1 m Boime ropu.
30HTA  Jejoxoja MM
Homw d=6-4 nHanGoJyice BLICOKOH DoJ-
T-bae ot 1,5 a0 nmMe nan.
HH3NIErD TOpPH30HTA BO-
Akl B BOACXpaHdJIHLILE)
NOKPHITHE BCPXOBOTO OT-
= Koca MoeT Obith HA-
Euiﬂ&ﬂ;mm 3Haneno mo THOY a@ &
(pue, 36). 3a npenena-
0an 30 e M ITOH 30HB NOKPRITHC
MOMeT OslTh c/lenado no
Thny 0 n 2 (pne. 36).

Kpenaeune orxocon
MOJKET OhiTh BLINOAHEHO

TaKAKe H3  QawHe uau
Fue. 37. Kpenaenue nanopHoro oTeoca miptpnu XBOpOCTA Mo THNY @ B 6

a—HIHENEE BHCTHAKS, f—BRCTHARKD XBOPOCTOM 'P”c_ 37).

L,
2

B ocodo Gaaronpusit-
HBIX YCJAOBHAX, KOrjJla IPyHT OTKOCA HE PaKIKARTCH o He CIib-
BACT NMOJL BOJLOA, OTKOCHI HHIKE W BBIC 30HLE JAENCTEBHA BOAH W JLIS
MOJKIHO OCTABJATL 6e3 NOKPBITHS,

Husosoli orkoe NJOTHHL, BHINOAHEHHBIH H3 NecuyaHmyX, CyriaH-
HHCTBIX M IJIMHHCTBIX FPYHTOB, CAelyeT [OKPLIBATH ACPHOM  HJMH
CA0EM PACTHTEILHON 3eMJAH, WJIH PACTHTEJBHOH 3eMmJeil, cMellanHoil
¢ cyrmnkoM, Tojutunoi or 10 po 13 em u saceBatk uX Tpapoil.

Ilns orsosa armocepHuX BOA B HH3OBOM OTKOCE YCTPAHBRAIOTCS
GepMBl C VKJIOHOM B NPOZOJBHOM H TIONEPeHHOM HATPABACHHSX.
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"'."-'-_:_ju rpeOHA NAOTHHBLE IPH HHTCHCHBHOM ABHKEHHH MO-
{3BOJIHTBCH coraachno  uuctmpyknusy  Llynoprpanca.  [Jas
qﬂ BLICOTBI NpH ﬂTt}FTETE.HH JIBHKEIHA cleynaisioe no-
ATh HE Caelyer, B Kpahuesm cayvae npefeHb MOMmeT GbiTh
goM. I'pebenb NAOTHHBEL 1151 CTOKA JIOMICBOI  BOAM
=-r':'rn::ﬂ;:-:unh-l OT ocH (B monepevnos HanpapiesHHH) VKIOH

.f. K&Kk B3DLIBOM Ha BLOPOC CiledidHbl HAChilb M NpO-
g MOArOTOBKA €¢ MOBCPXHOCTH, ClejlyeT HPHCTYIHTL K YCT-
- axpaaa [Taorunsr cHaBkaloTea IKPAHOM € UEJALIO TIORH-
-'*;"-. BEJTHYHHB! I'PATHCHTOR QHALTPAUHOHHOTO NOTOKA H YVMCHb-

| OMacHOCTH Pa3pVIUEHHst COOPYXCHHA, VMeHLIIEHHs (QHALT-
BIX TOTEPh BO/ALI HEPE3 TENO MJCTHHLL, NOHHMKCHHS Henpec-
[ IOBEPXHOCTH B TCJE MAOTHHLL, a TAKKE M A/ YBEJIHUCHHS

|l

1 0.3
N A TS
Cwgsarsit Sedoyrop

JauoH

€. 38, Maactuunwit sxpan naotunu  Puc. B39, Maacraanufl sxpan nroTHIN
HA MATKOM BOJOYRO[HOM na CKAALMOM ROJOYIOPHOM
OCHOBAHNH OCnoOBRalHH

' "l
ﬂpa-ﬂ AomKert OBITh 3aULIILLEH  ©OT MSXaHHHECKHX ToBpexiae-
{HH, OT BpejlHOro JCHCTRHS PEe3KHX Koae(iaHHi rOpH3OHTOB BepxHe-
-."-f'c.-_--" Yeranouwienne norpedHoeT o upm*wumjumhmatmmmnm
yetpofictee nan OTKA3 OT HOro NPOM3BOASTCH NOMYTHO ¢ BLIGOPOM
THT 'ﬂgmnmmﬁ NJIOTHHEL.
AAs nJ0THH, BOGBONHMBIX B3PHBHENM CROCOOOM, NPOTHBOMIID-
{OHHOE YCTpolicTBO MOMKeT OBITh BHINOJHEHO B BHIE MJIACTHU-
SHPEHH {I‘r"‘.IL‘.'HﬂJIﬂH\E‘IIH{}I-D C ncp'-mBnFr ETGI‘JGIIH Ochonnile

M HIH 03 YCAOBHIl qm.n[.'rpauummux cROFICTE IPYNTA, M3 KOTO-
D BBINOJIHSIETCSE 3Kpait.

‘Ha pic. 38 noxasan THI NJIECTHUHOIO 3KPaHA M3 TIHHHCTOTO
a AN DAOTHHLL B MSIPKOM BOJOYNOPHOM OCHOBAHHH, a Ha

39 Tor xe IKkpam JUIs NJOTHHLI, COOPYIKEHHON Ha CKajbHOM

JIOPHOM OCHOBaH N,

lonmuna skpana pBepxy RodKHa Gbite ne Medee 1,0 u, a

-' :EHE menee 1/10 BeawuuHbl Hanopa Ha TMJIOTHHY, HO He

A .



Co cropolibl BEPXOBOTO OTKOCA IKPAH MNOKPLIBACTCS 3alUHTHDIW
CJIOCM, TOJIIHIA KOTOpPOro me joaxna OuTh Menee 1,5 a, a B uac-
THX, HAXOAAUIHXCH BhILE MOPH3IOHTA BOJLLI, HE MEHCe TOJIUHHBI CIOH
npomep3anns. Bossniuenne 3xpana Hajl MakCHMaNbHLIM TOPH3OH
TOM BO/ILI B BOJAOXpaHuuule npumivaercs we menee 0.5 a.

Kpome raumnuerbix skpaios B onuchiBaeMpix njoruHax 11—V
Kiaccon Moryr npumeHartbes topdsnute sxpannt. Tojaupna HX npH-
uuMaerca He yMenee 0,6 M Beepxy n 1,0 M HHIY — 1S NJAOTHH
cpeaneii puicorst n 05 4 no Beeft BuicoTe — ANA NAOTHH VANOR
BLICOTHL,

[Tpu ycrpoiictee skpanoB chejyer UMeTs B BHAY, 4TO ecay
FPYUTBL IS 9KpaHa HAXOAsTeA Ha TakoMm pacCTOIHHH OT  CTBCp:
NJAOTHHEL, TIPH KOTOPOM MOMKeT OLITh oOcyuectsied BeOPOC ero
B3PLIBOM Ha BOPXOBYIO CTOPOHY TJIOTHHBIL, TO JJISl YKIAAKH IPYHTH
R 9KPAH CJEAVET BOCNOJbL30BATLCA B3PLIBHLEIM cnocoboM. YioKed-
HbLlfl TakHM OGPa3oM TPYHT Ha OTKOCE HACKHIH CJeAyeT Corylacho
NPOEKTY CIJIAHHPOBATE H COOTBETCTBYIOULHM 00pasoM YNIOTHHTD.

OcofeHno paldoHAJALHO NPUMCHHTL  B3PBIBHOH  CnocoG npw
YKAQAKe OPOTHBOMPHJALTPAIUHONHBIX YCTPOHCTS B rayDbOKHX Jorax,
YILENbAX, HA FOpHbLIX PeKdx, rie MOMHO BIPLIBOM BLIGPOCHTE FPyH!
B BOAY AJS KOJbMaTaxa 3asana, obpasopansoro sspuipoM. Opses
THPOROUHO AN oupegesenins odbeMa NPYHTa MOKIO PYKOBOJACTBO
BaTLCS CJAGAVIOMHMH HaHHLIMH: B PacuerT NPHHHMAIOT Tarkol 00Les
NPVHTA, KOTOPLIH jloaxeH ObiTh He MeHee oObema npeinoiaraemMono
naacTiumoro skpaHa. Ecan okamkercsl, 4To BLIOPOIWIEHHOrO rpyHTa
IS KOUBMATAMKA HEAOCTATOUHO, TO CACAYCT TOBTOPHTE BLIGPOC
FPYHTa Ha BEPXOBYIO CTOPOHY 3aBana,

7. O pacuere puranTpaunn uepes NJOTHHBL, NOCTPOEHHbLIE
Np# NOMOULM HANPABIEHHOTO B3PbLIBA

OUALTPALHA Yepe3 TeJO 3eMISHBIX MJAOTHH, MNOCTPOCHHLIX NpH
MOMOILH HANPABJIOHHOTO B3PbIBA, MOXKET ObiTh PaccuHTana Croco-
GaMH, H3BECTHLIMH B rHaporexuuke, Ocnopuoit TPYIHOCTLIO MPH
TAKHX pacuerax AsJfAeTcs NPasHibHuIN BLIOOP pacueTHONO 3HAYCHNT
kKoauuuenta QuasTpauud. B HacTosiulee BpemMsa He uMeeTcs J0CTa-
TOUHLIX ONBLITHLIX MAHHLIX AJAf Toro, Yrolul Japarth poKOMCHAAUHH
B 3TOM OTHOIICHHH HA OCHOBAHHH NPaAKTHKH.

Jlo noayuenus Goaee noApoOHLIX ONBITHHIX JA2HHBIX MOMKIIO
orparnuinThen caeaylomuM, Kospuuuenr guasrpauun joskesn ObITE
YCTAHOBACH HCXOAS H3 MCX2HHMECKOro CueTasa FpYHTOB, NOAIEHd-
M puidpocy BapuisoM. Ha ochoBanun 31010 anajinia ycranantii-
pactea sdekTHBULIl THAMETP 4acTHil N0 MI3BECTHLIM (opMynaMm.

Bo peakom cayuac B 3anac HaJeXHOCTH  CJelyer NMpHHHMATDb
I".U'illlHlJ-.IlE'HT HECKOJBKO ﬁ{,'}.'lhlilll.\I, ueM JUIsl TOro e rpysara HCHa-
PyUIeHIION CTPYKTYPhI.

[Ipi npoekTHpoBanny COOPYHEHHl 3nauATeNLHOTO MaciuTaba
CACAYCT PEROMEHACBATD NPOHIBECTH  NpPeBAPHTAILHLIE ONBITHLE
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BEPLIBEL < BLIGPOCOM FPYHTa M B 3TOM IPyHTe TPOH3BECTH HENocpen-
orBenHoe onpejlesicHie Ko3(HinenTa QuanTpauny nyrem marmera-
gHS BOJBl B CKBaMHHL, NPOOYPEHHLIE B BLIOPOIUCHHOM B3PbLIEOM
[pYHTE, H OTPCICICGHHSA IPAAHCHTa H PACXO1a.

~ MoOKHO TaxiKe B3ATL MOHOIHTH HEHAPVIIEHHOH CTPYKTYPH H3
#aGPOCAHHONO IPYHTA H ONPEACANThL B JaGOPaTOPHH KO(HILMEHT
(']J;_{'JILT[JHH.HH Ahst 00pasioB rpyira, BhIPE3AHHLIX M3  3THX MOCHO-
JIHTOB.

- Koneuno, HeNb3st CUUTAaTh, HTO OTCYICTBHE JOCTATOMHBLIX JaH-
HBIX O (pHALTPAILHOHHLIX CBOHCTEAX NaCLUICH, YCTPOGHHLIX B3pLIB-
HBIM CNOCOOOM, ABJISETCH NPEnaTCTEHEOM K HCNOAL30BANMIO Hanpas-
JIHHOIO B3phiBa ST BO3BEASHHA 3OMJMHLIX HATOPHLIX COOPYIKEHH.
B mpakTHKE CTPOHTENLCTBE THIPOTEXHHUCCKHN COOPYMEHHUIT HMeeT-
©H MHOPO CIAY4aeB 1OCTPONKH HANOPHLIX 3OMISHLIX  COOPYIKCHHH
METOIOM DHIXJION OTChinKN rpynTa. PUALTPALHA PLIXALIX HACHINCH
neeaepoBanack C. H. BannoseiM W ApyruMH aBTOpPaMH, KOTOpbLe
YCTAHOBHJIH, UTO  PLIXJIBLIC 3eMJHbLIE COOPYIKCHHS XOPOLLO MPOTH-
BOCTOAT JICHCTBHIO (PHALTPAILHH, _

- Koapuuuent QuALTPALHK TAKNX COOPYIKCHHA H3  TJIHHUCTBHIX
FPYHTOB, 10 HaOMIOJAeHHIM B Ja0OPATOPHEIX H TPOHIBOACTEEHHKIX

- yemoBHsIX, noJyuadcs nopsaaka 10 i 107 catfcer.

“Ilpn B3apbiBHOM cnocofe OTCHINKH  rpyHTa nojayuaercs Oogee
BAOTHAA HACBINL, MO3TOMY MOKHO  JaHHBIC JJI8 PHIXJILIX HAa-
€hilie no  KosuuuenTam  QUILTPAUMH ¢  HCKOTOPLIM  3ana-
:ﬂm HAOeHMHOCTH MPHHATE 38 HCXOMHY0 SAHYHHY  ANd -Hackinen,
BO3BEMEHHLIX BIPLIBHBIM crnocoboM,

BeaycioBHo, 3TH NOJIOKEHHST HEAB3T TOHHMATE KAk Orpuianpe
MEOOXOANUMOCTH H3yuenns (QUJALTPALHH B Teje nachineil, Bo3pemen-
HEIX B3puiBHbIM cnocoboM.

HaoGopor, takiue uccrenopanns aag  €roih NEPeHeKTHBHOTO
METOMA, KaKMM SIBJASIETCS TIPOHIBOACTRO padoT ¢ npHMoHeHHeM Ha-
Ii_lparEJIEH-Hﬂ[‘ﬂ B3PLiBa NO DO3BEIeHHIO 3eMASHLIX HanopHbLIX CoOpYy-
EHHH, HEOOXOANMO NPOH3BOIUTE KaK p aa00paTopHLIX, TAaK H B
MPOH3BOACTROHHLIX VCIOBIAX,

Caenyer ocofio oTMeTHTh, MTO B HACTOSILEE BPEMA OAHHM H3
Hanbosee akTyasibHLIX BOMPOCOB B OGJMACTH HANPABJICHHONG B3PHLIRA
UPHMEHHTIBHO K COODYHCEHHIO NUOTHH HBAACTCS HAYHCHNE (PUALT-
PAUHOHHLIX CROHCTB M CY(O3ud B rpyHTax, BLIOPOLUICHHLX BAPLI-
HBOM.

[Tostomy nocsie posBeaeHna NAOTHHB B3PBIBHLIM CHOCOGOM 1
MHI’I‘H €€ B IKCIJIOATAUHIO HeJaTelbHO YCTauoniTh CHCTeMaTHHE-
CRO® HaGniomeHie 3a GuabTpauueil B ocHoBanun W Geperax H; B
0CO0EHHOCTH, B Tejde MAOTHHBL (HAGTIOACHHA 33 NOJAOHEHHEM KPH-
BOH JenpeccHu, (PUABTPAMOHHEIMKE pacxogamy M T. n.). Jlas 370M
MM B Tene 3eMJsiHOH NJOTHHEL B CTBOPAX, HOPMAJALHLIX K OCH
INIOTHHBI, A0N#HL GHLITL  YCTAHOBJEHBI Nbe3oMeTphl. JLasi CTROpOB
HLE3OMETPOB nosKHEL GbiTh BuOpanLl HanGonce XapaKTepHbie o-

HEPEUHLIE TIPOMHIH IIOTHHHL,
7



IX. MPAKTHYECKOE NMPHUMEHEHHE HANPABNEHHBIX
MACCOBBIX B3PBIBOB

[lepBble oOOBITEE MO TPHMEHEHHIO HAMPABAEHHLIX MACCOBK ¥
B3PLIBOB MPH COOPYIKEHHH MJIOTHH M TIEPeMbIYEK MPOH3BOJHANCE N
CCCP ente g mapre 1935 r. na ronoBHOM y3ne OJHOIO CTPOHTENL-
CTBA,

OdpasoBalde NMAOTHH H TNEPEMBIYCK B3PLIBHLIM MCTOIOM OCY-
HICCTRAAJIOCH B COMCTAHHH C MAaCCOBBLINH MeTO1aMH CTpOn-
TeNhCTBA, NPH  BCECTOPOHHEM COACHCTBHH MapTHiHMX MW rocy-
JapCcTBEHHLIX OPraHos.

[lToaxe nanpaBieHHBIMM MaCCOBBIMH B3pbiBamMM OblAH NOCTpoOe-
Hbl MepeMblYKH Ha KaHaje, Ha apelke, NpH CTPOHTENBCTBE THPO-
NeKTPHUECKNX cTanuuid Ne 1, 3 w 4, wa onpare W, HAKOHEW, NI
CTPOHTENI LCTBE BOJLOXPaHWIHIILA,

ﬂ"uETU,‘], HalpasjdedHblX MACCOBRIX B3pPLIBOBR OB HCHOJL30BAH
OpH mapanldnaiiul MIOTHELL Ha OJHOM BOIOXDAHHIHILE, rae &If
HanpasiaeHHoro BoiGpoca 330 000 4° nopoan 6ol B3OpBaH 3aps.)
secom 400 1.

[TepeyHcroHHBI® MacCOBBbIE B3PLIBLI OBIIM BBITOVIHEHLI NOL Py-
kopojacrBoM Huaenepop H. M. Pomaecrsenckoro, A. H. KoGsesa
H ap. Hume npusopdarcs jgannble o KOHKPeTHBIX Cchydyasax npume-
HEeHHSl MACCOBBIX B3PHIBOB NP NOCTPOHKE THJAPOTEXHHUECKHX C0-
OpYHEHH.

1. Mepembluka Ha apblke

Ha nporsacennn 60 kM Ha ompoM apsike obpasopanicsd  Y3KuH
KanboH, rayOHHOH B HavanbHCH vactH okono 30 m H B HH3OBBAX
okosio 15 M, npeacrapasiiomini OJATONPHATHLIE  VOJIOBHS JAJSL HC-
NOAL3CBAHUH BOIHOH SHCPTHH,

PycnoBasi yacTh KaHbOHa MMeeT uupudy or 15 g0 20 .

CrJIOHBI KaHboia, CpOpMHPOBAHHBIC B JIECCOBOM TIpYHTE, MeCTa-
MH ﬂﬁph[BHETME, MecTaMi NMONoOrHe, Crild:xKelnblie AcCAIOBHAJGLIIBIM
NPOIECcCOM.

Cunporeonoruuecknii peskHM BOJH3H apblKa FBJSETCA HCKYCCT-
BOHHLIM, 3ABHCALIUM OT €ro Xo3fHCTBEHHOIO HCMOJB3OBAHHA H 0T
Gananca BOJLI B MPPHrauHoOHHOH cucTemoe. Boanwiit pemum xapai-
TEPH3YETCH YCTOHUHBRIMH OCEeHHEe-3UMHUMH PACXOAaMH B Npeaeaax
50 — 55 Mcex w  aeTHHMM, KoseGaIOUIHMHCA B onpeaenas
10 — 20 m¥/cex.

ILns nocTpoikH NAOTHHE! OBJI BBIOPAH CTBOP, I'Jle KAHLOH MMen
rayouny 24 x w mmpuuy no gny 15,0 m. Depera ero OTHOCHTENLHO
NONOTHE, B PYCJCBOH YaCTH OHH CJCKEeHL MEPresieM, a Bhillle Ypos-
Ha Bojul—adecoMm, Otkoce npasoro Gepera okono l:1, ageporo—I1:2,

Jna nepexjioyeHna BoAbl B 00BOAHOE PYCIO NPeAnoaraicch
NEPeropoOaHTL PYC/I0 apblKa CHNailHOH NepoMBIMKOH Bhicoroll 8,0 a,
paccuntTannoi ma nanop 7,0 M, HO OT 3TOrO crocofa NpHILIeCT
OTKA34aThCH, TAK KaK coopyxeine cnnainofdl mepeMbukH He  yio-
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I
BACTBOPAJIO 3aJaHHBIM CPOKaAM H MATEPHAJABHBM  BO3IMOXKHOCTAM

LCTBA.
~ CrenajJHCTaMH B3PLIBHOrO jeja ObLIo IPe/UIOIKEHo Meperopo-
AATH PYCAO B STOM MECTE, NPHMENHB HanpaBieHubiii Macconui
popeiB. JAst COOPYKEHHA TePeMHMKH  GbUlD 3aN0KEHO ceMb 3api-
[0B, PACTIONOXKEHHBIX B 2 psila Ha npasoM Gepery apbika.

[lepeeiit  psAf COCTONA  H3  NATH BCIOMOTATE/IBHBIX 3apsiios,

—H3 JIBYX OCHOBHLIX. 3aps/bl Nepsoro paga npeasaszvaya-
.;ﬁm, AN TIPHAGHHA KPYTHoHBL Gepery ¢  [eablo ofecneucuns Ha-

H JelicTBH OCHOBHEIX 3apsa0s.
PacuetHple BEAHUHHLI, NPUHATLIC NPH NPOSKTHPOBAHMH # NpO-
r?._we B3pLina, npmm,wﬂm B Tada. 5.

i

Tadauna 5

- e = —

Aas l-ro paas das 2-r pria

IlokazaTean :up-.m:f E.P““P
H — BHCOTA COPYINASMOro MACCHEA B M 6—7 13.0
@ — RHEHH HAHMEHBLIIEro CONPOTHBACHHA
b _. ‘ .-H B  ® ® ® w @ & B & & : = & 0® . ﬁ"‘"‘lﬁ"& lﬂ.ﬁ _II
. - s s s - 083 0.81—0,55
R — pacueTHuil Kosduument . . . . . . 1.2 1.2
A — nokasateab ewbpoca (ropua) . . . 1.0 1,2
Q — BeaHunua 3apaAOB B K . . . . . . 150—240 2 4002670
@ — PacCTOAHHA MEMAY 3apALAMH B M . . | 7—8 17,0

- Obman seanuuHa 3apsaa coecrasasna 6 7.

3apa/ibl BTOPOro psja B3PHBAJNCL uepes 4 CCK. nocjae B3pbl-
Ba sapajon |-ro psaaa.

Bapuinom, npousBejeHinin 8 Mapre 1942 r., Oblna cosjana
nepeMbuka BuICOTOH 9 M, wupunoii no rpebuio 13 4 u no ocnosa-
HHI0O 50 M, 4TO COOTBETCTBOBAJNO NPOCKTY.

O6reM Tena nepeMuMKH cocrasua npumepto 4 000 a’,

Pacxosn moasl 8 apuike B MOMEHT B3phiBa coctasasan 20 u'cex

TpR cxopocTH 2 Micex.
Mpononuusiit npoduas 1ol nepemeivkn nokaszan wa puc, 40.

oy

S % g 9
A MR 0 Y,

e
Puc. 40. Mponoasuuit npoduans nepemMuiuky, NOCTpoeHHONA
HA KAHAAC HANPABACHHHM B3PLBOM

|_byzo




2. Mepembiukn naorunet FIC N |

JeMmaanas naoTHHa ronosaoro yana I'9C Ne | npoektHpoBanach
peicoTof 28,0 M u jpomkua Oblla  NepekpsiTh KAHBOH JI0 YPOBRHA
Geperop. Bxoa B jepHBalHOHUBIT Kaman pacnojarajics B HEKOTO-
pOM VIAJCHHH OT TUIOTHHEI Ha JeBoMm Gepery.

Bopocnycknoe coopyxenue B Buge TpyGhl OBUIO PACHONONEHO
B MEPreiLHOM OCHOBAHMH NJIOTHHLI ¥ Jeporo Oepera u npeianasHa-
HAN0Ch KAK JUIsl CTPOHTENLHOTO MEepHOa, TaK M 8 SKCIIoaTalHH.

Hast cokpauenus: oGbevma BheMKH BhCOKoro OGepera Nnoj Tpad.

i
/ I ugoBar nepessiyia
1
: .rf_._@_,;r# Bpererynd Bar dns 0epawdenss
omiodsujezs pycia

I [Tepemerind Ha apsire dug 300epwonus
LT #a FFeMR o0RyWeruR Tegeminy
%
_ & L BepxoBay
Yenobuweanany: N &/ mepemvruna
o Wypps enyb. 10,0x ¢ Bapuil- g

HbIUMU NTMERTAL %
— H&nlm EFEHIH EHIFW w Lt L LR L r_?-'l';- 3
$ ¥ e
Pegyngmop ¢ negenadaw 8 Sapuanme
CETY BNV 020 HEJERTHIVENUT Brod § mpyly
Sefan Aodf pyena movsaxpamiy Bxoda 8mpyly 13.8.4%

TV ABaguinee sapeis Ha eayald pacvuemny nodd pyeng em salara
rip: Gaperfe negemsivny

Pue, 41. Pacnonowenue nepemuiuck 3C Ne 1

we TpyGul ee mNpejensio NpHbIHINAKM K CCTECTReHHOMY pyciay, OT-
ACANB OT NoCAciHero nepeMLikoil wupuiaoid okoao 6,0 .

[Mepexawuetsne poinl B Tpydy TpeGobano YCTpoilcTBA ABYX pyc-
JIOBLIX nepeMbiier peicotoll 11,0 My anunoi oxono 20,0 a.

[Mo npoexty NEPOMLIUKH HaMeyanuch M3 cunaiHoil W TAMXKENON
KapabypHOIl KJajiKM, YTO Jlake NPH MHUIEManbHOM pacxode BOAbl H
nanope 7,0—8,0 x npencragasioch 3aTpyAHHTEALHLIM H AaXe COM-
HUTeJLHBIM JUIST OCYUieCTRACHH.

[Mostomy Oblip caeqanll NOMLITKH ofJerdends sagaud nyTeM
NOCTENeHHGrO TEepPeKaoYeHis BofLl ¢ yMeHBIIEHHEM NepBoHaYalb-
HOTO HANOpPa Ha MEpPeMbIYKY.

[To oaHOMY #3 BApHANTOB JpeaAnocaaralock caenath pycio
B 006X0Q nepeMBMEH nyTeM YrayOaenus NOABOAsIIEro Kanana Tpy-
GLl, cHAGMIB €ro B KOHIE peryaaropoM ¢ nepenajgom  (pue. 41).
[Mocne yerpoiicTia NEpeMbMKH  MOXHO Obu1O OB, 3aKPHB  32TBOPH
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peryJiaTopa M MOAHAB FOPH3OHT BOJBI HA BTOPYW CTYNeHb, Hanpa-
BHTb BOIY B TPYOY.

= JI000M BapHaHTe COOPYIKCHHSA, CBA3AHHLIE C OTBOAOM  BOIH
‘M3 KOTJOBaHa NIOTHHLL, TpebOBAJH 3HAYHTENLHOTO CPOKa BHIMONHE-
‘gHd, OOMBLIOrO KOJHUCCTBA MaTepuanos # KsaiH(puuHpoBaHHON pas
~ BoueH CcHIbL. .
. PaCoru 3T# momxun Guiin BRINONNATECA B MAJOBOAHLI NepHOL.
[lo KajeHAAPHLIM JKe CPOKaM CTPOHTENLCTBA OHH NPHXOAHJIHCH HA
OCeHb H B OCTABLUKICH NMEPHON BPEMEHH 10 YBeJHYEHHS pacxomos
BOAbI B apuike He YKIanbiBaJuch,

[Tpumeneniie Maccororo B3puiBa NO3BONUAO BHIITH M3 co3nastue-
pocA NMoJNOXKeHHs M H30exaTb OTCPOMKH CTPOHTENLCTBA IVIOTHHHEL HA
OJIHH Ce30H.

B teucnue 5 pHeft Guul coCTaBneH - NPOEKT B3pPLIBHLIX pabor.

CTpouTesin CTPeMHUINCh TPEAENBHO YMEHBLIIHTh pacXoj BOAHI

HAa BpeMs OOpPVINCHHA TPYHTA B TEJNO NepeMbluek,
- Ilosromy Onura npeanoena | OCYUlECTBAEHA ClOMHAA CXeMa
opmepauui, Hamocrpupyemas puc. 41. [lepsonavansno ycrpanga-
Jlack B3puwisom Oepera nepevbluka B pyclie apuika a (BblcOoTa nepe-
Mok 4,5 m, oobem 2250 M%): sra nepemmiuka MO3BOJIHAA Ha
I MMH. DnpHOCTaHOBHTE CTOK apbika @ H YMEHLUIHTL pacxoj B
apoike 6. Dcnen 3a st uepes 3 MiH, BbifofiHed B3pLIB B CTBOpE
BEPXOBOIl TIepeMbitkH M Janee uepes 3 ceK. — HH30BOIlL.

OnHospeMenHoe ycTpoOHCTBO ABYX NepeMuUeK rapaHnTHpOBaao
HaOe{HOCTh NeperMOYeHA.

CoopyxeHne pepXxonoil H HH30BOH nepeMbitek OLITO OCYILecT-
BJEHO 3apaaami, paclnonoeHHbIMH Ha npasom Gepery.

Ilns coopyenusi pepxonoil mepembiuky 3apsaabl ObIIH pacno-
JlokeHsl B 3 paaa, a HH30BOW — B 2 paza.

[lpunarsie npw  NPoeKTHPOBAHHH M NPOH3BOJACTBE B3DLIBOB
OCHOBHbLIE pacueTHble Beauuunul npusoastca B tabu. 6.

Bapripanue Kamaoil nepeMbiuky NPOU3BOAHJOCL OT CaMOCTOA-
TeILHOIl ceTH. 3apsaibl BTOPLIX M TPeTbHX PAJOB B3phIBajUCh ¢ 3a-
‘MenneuueM B 4 cex.

B yerwipe aHa Oblna npoussejaeHa MOATOTOBKA K B3PLIBAM H
‘B Teyenne ojaHoro AHst (7 HoaOps 1943 r.) euinojneHsl BCE onepa-
HHH No nepexioueHHIo BoAbl B TPYOY.

i Bepxosas nepembiuka puinonHena Buicoroit 8,0 s u HH30Bag
12,0 M, o6bemom coorpercrrenso 5000 u 7 700 mP,
, Iloayuenuwie npoduau nepembiuexk OGAM3KH K 3aJaHiLIM H 1O-
Kazanut na puc. 42, IlnrotHocTh yKAalKH TPYHTA NepeMbiukd obe-
ClieYHna HX BOJACHENPOHHIIAEMOCTh; (PHABTPALMH He HaGJI01aN0Ch.
~ Mexannuecknil cocrap TPyHTa [epeMblueK XapaKTepH3yercs
CIEAYIOUIHME 2 HHBIMH:
A | dpakuun > 0,20 wa cocrasasmwor 1.4 %
i, or 025 po 0,06 wu — 9.77%
. 005 ., 001 mu —37,18%
L 001 . 00074 —38,77
s mernine 0,005 mar —13,10%




Chreayer OTMETHTb, YTO N0 OKOHYAHHH CTPOHTENLCTBA  BOJO-
c6poca Ha ITOM JKe YUACTKE RB3PHIBHLIC paboTLl NPHUMEHSIHCH JLIf
COOPYIKEHHA BPEMEHHBIX NepPeMbiuek H HOHYpa MHOTHIL,

CoopyKeHHe BpeMeHHBX MNepeMbBl4eK  BhI3LIBAJNOCH HeeDXO/Li-
MOCTBIO BPEMEHHOTO MNpekpalleHHsi NMOToKa Boldbl MO apuLiKy 8 Ha
MOMEHT 3aKPLITHS BXOJAHLIX 3aTBOpoB TPYObL BopocGpoca roJoBsio-
ro yana. Tak xaxk sateBopsl BpojocGpoca He SABJSLINCL — MaHeBpeH-

) flpodomsHsid paspes Bepxofol repemsiv Ky
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Puc. 42, Monepeunme paspeasl Bepxorod H HH3OBOH nepe-
MbueK, olpasonanuyx p3puBOM Npn naotHHe 30 Nl

HLIMH, HKENATeiAbllo ObLI0  OCBMAETEABCTBOBATH MX 3aKkpuiTHe Oes
BOJbI.

Cosjanue nepemuiuex peicotoit 4 s u ofbemom mo 2000 x* na
APHIKAX M PeKe NPH NOMOLUIH HANpapBNeHHLIX B3PBLIBOB MO3BOJHAO
NPHOCTAHOBUTL €TOK Ha 30 MMH. W PElIHTHL NOCTABJEHHYIO 3ajavy.

[Tocne 3aKkphITHS BXOJAHLIX 3aTBOPOB HarJyxo Oblid NPOH3BC-
mensl B3puiBpl Ha cOpoc B pycso apeikos a w8 30000 »* rpyn-
Ta JUISE passButHsl NMOHYPHOM HYacTH MAOTHHLI, ofuinii pec sapsaion
cocrapua npu stom 78400 xe. Ilpeasapurenshuoe ocsodoxcrenu:
Pyciaa o1 BOJAL npf NOMOLILH BDPEMEHHLIX REPOEMLIMeR Nno3soauae
OTPANHTL TOJNOBHOE COOPYXKEHUC OT JIEHCTBHS BOJSIHOTO  Tapana.
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] 3. Mepembiukn FIC Ne 3

3. YuuThiBas ONBIT NPeabiyUuiHX B3PLIBOB, NpoekToM Oblio npeny-
~ gMOTpeHO  3arpasKeHHe pycia ¢ NOMOUILIO MaccoBoro  B3pLiBa.
 Bepxopafi W HH30Bafd MNCPEMLIMKH ABASAHCH YHNOPHBLIMH TPHIMaMH
. [MIOTHULL, BXOMSILUIMH B ee KOHTVD (pHc. 43).

s
3
i

Puc. 43, Nepemuugn 1'3C N 4

a—CXEMFTHHMCCHHA 1aal HepeMuies; —nian pepsos off nepes HIKK

- IIna coopyXeHusi BepXOBOM H HH30BON mnepemMbiMex  3apsibl
- 1o mpoekty pacnonarajich Ha npasom 0epery aphika. -
- Ilpn pwiGope croopos nepeMuiucKk 3nech Bnepsbie  Gbuia He-
- Noab3oBaua BoruyrocTh Geperop, cO3Aa0MWAN YCHAOBHS JUIA  Ha-
-"%_;'l_!p__'an.nemmra B3phIBA W OGaaronpuaTHO BAaMsoUlas Ha co3fauHe Go-
. #I€€ BBICOKHX NCPEMBIUCK. |
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Ilpu coopymennn pepxopoii NepeMblYKH 3apsaibl  pacnojara-
guck B | pan, a uu3oeoi — B 2 panxa, npuueM BO  BTOPOM paay
6Ll pacnonoyeH Bcero JHWwhL 1 3apam.

[lpunsiteie NpH  NPOEKTHPOBAHMH M NPOH3BOJCTEE  B3pLIBa
pacuertule BeINYHHLI TpHBOAATCA B Tald. 7.

Tafiauna 7
Husopaa nepesblika
Mokasssen EE | e | s
H— Buicora ofpyuniaeMoro mMaccisa

Bl & bmsie sl o Bb aise 8 o 0 16—18 185 18,5
Bw—b.u. . ... ;LT B B : 15,0 M—15 | 14
5_ e weae e s ea. | 083094 076084 0.76
it& — pacueTnmi KOIQHIMHEeHT . . . . | 1.3 1.3 1,3
" n — nokazateas subpoca . . . . . 1—1.25 , 1,25 1,0

"C'ﬁ BEC SUPAAOE B K2 + o + o + 4 s 4&‘?!]—55!}!}?55[1&—-69!}!,!- 4 GO0
". @ — pacCTogHue Mexay sapanaMu a a4 | 145170 15195 | —_
rl Koauuecrno zapajoe . . . . . . 1 6 3] _ 1
3 O6wnft Bec 3apajos 8 Kz . . . 38 316 3 754 ‘ 3

[Tpoexkt Ouin ocyulegTBAeH EBronte YCMEWHO, MHPHYEM OTCTYI-
JMEHHSI OT paCcueTHLIX NPEANONOIKEHHIT HMENH MeCTo TOJdbKo B Oaa-
' TOTNPHATHYIO CTOPOHY.

- B teuenue woporkoro cpoka (20 aueil) Obliig  BHINOJAHCHE
OArOTOBHTC/bHBIE PAlOTbl MO HACHIAM H MOATOTOBKE 3aPsAHbLIX
g 'H'EP.

. DBapeis Guat npousselieH oaHospeMenito B CTBOpax o0eux me-
pembiuek. B Teuenue 36 wac. NMPOHCXOAHJAO HaKOMJICHHE BOAB B
© cBoGoamom Guepe no ormerku 8,0 u moctenenioe  yBesuueHHe
~Hanopa Ha nMepeMbluKy, 3areM Boja HampaBuiack B Bogochpoc,

~ llnan u paspesbl nepemsiyex, NOJIYYeHHLIX B pe3ysbTaTe B3phl-
'BOB, npejactasiednl Ha pHc. 43 H 44,

- OGvem Tena BepxoBoil nepeMuiuxku  cocrapun 17 400 u* mpu
enenyownx raGapurax: seicora 9,6 4, wmpuda nosepxy 25 A, ui-
" pHHa B ocuopanuu 100 M.

.~ 3uaunresbHoe BAHANHe HA YBEJHUeHHe TNepeMblUeK HMENH
~ BOTHytOCTH Geperos K NpeABApHTCILHOE YBJAAYKHEHHE TPYHTA.
- HaGmopennst 3a cocrosuuem Tefia NepeMbluek, o0pasoBaHHbIX
~ B3PLIBOM, NpPOH3BOAMJINCh HA BEPXOBOH NepeMbiuke.

' 'Bc:-mpe nocse o0pyweHus Ha rpefie nepeMbivKH ObIJIH yCTa-
B85
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Puc. 44. Mpoduan nepenunex naotunm FIC N 3,
ﬂﬂ]jﬂﬂUEHIII[hIE HB[JMHGH

HOBJEHBL penepsl, ocainka Kortopulx 3a nepewe |0 awedt cocrasmna
okono 0,30 m, npruem oHa HWe CONPOROKAANACH TPEILHHAMH,

B nanGoniee BuICOKOM MecTe MepeMbiMvK OCAafAKH XapaKTep-
J0BANHCh CACHAYIOULHMH RBeJIMYMHAMM, NpHBeJcHHEMH B Taba. 8.

- - ?hﬁxuuﬂ r'iT
lepnkn n cu

| Mepxonia nepemuiixa | Hotopan nepesuvis
C 20/1X no 30/ 1X—1947 r. | 5—-10 94
30/1X no 24X 3 5—10 5—10
20/X no 20Xt =11 1016
200%1—=1947 r. no 81X 1M8 r, 23—27 2998
He wmatawpanocs 2—15
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Pue. 45, Upadmen ocankn sepxopoit # HH30BOH
nepemuuex 'IC Ne 3

OtHocHTe/blasl OCajlka 3a Bech nepuoa cocrasuna 3—4%,

Hannsie 06 ocajike BepXOBOH W HH30BOH NepeMblyex raC Ne 3
HILTIOCTPHPYIOTCS Ha Ipadmkax puc. 45, rje nokasano, YtTo ocajika

HH20BOII nepeMblyKH 3a rojg craGuansupoBanack. [pyHt B Teqe

NMAOTHHBEI OKA3aJCHd He OMCHDL YNIOTHEHHBIM, MTO EﬂpDT-!EM He TO-
BAMsAN0 Ha pabory nepempivex. Hajno wumern B BHAY TakiKe, TO

-OCajlka MOTJIA OTYacTH npousodtn 3a cuer jedopmalliy OCHOBaNHUA
fepeMblueK., ITOT BONPOC B JAHHOM cayuae He Obll MOJHOCTHIO

H3YYeCH.

[TaoTHOCTE H BJAAWHOCTH PPYHTA OWJIH NpoBepeHnl B wypdax,
3ANOKEHHLIX cnycTs 1 mecsill nocse B3pLIBA, # NOKA3ABIIHX AaHHbIE,
npupenennsie 8 raase VIL

Mypds Guan pacionoyXxensl Ha HHIOBOM OTKOCe BOMN3H ypesa

[InoTHoCT: rpyHTa B Tele nepeMbiuexk ONH3KA K IJIOTHOCTH €cC-
mecTeenroro aécca. Hanexuocts mNonyueHHON B3PLIBOM TePEMBIUKH
nNpeesoulyia OMHILAHHA,
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4, Hapammeande HaOpOCHOH NAOTHHEI

B pexaGpe 1947 r. Ha CTpPOHTENLCTBE BOAOXPAHHNIWIILAE
GBI NPOH3BEJACH MACCOBHH B3PHIB «Ha cOpoc®» ¢ NEALID Hapaull-
BaHHS CYILECTBYIOWEfi NAOTHHDL

[Inoruna coopymanach y Bxofa B yuense ropHoii pexu. Mare-
pHANOM KaaJKH CAVMHI pBaHbl KaMeHb H uwebednb, noldbizaeMbiH
B Kapbepax yulenbs.

Bonoxpanuinuie npenHazHaveno s CO3JaHug 3anaca BOJAbI
B HEMOJHBHOW NepHoa (BO BpeMa MABOAKOBR) H NOCHLLYIOlUIEro pe-
FYJASIPHOTO pacxofonaiug ee A nojusos xnonuatuuka, [loaesnbie
IPONYCKH BOABI OCYUIECTBASIOTCH dYepes3 Kene3oCeToHHylo Tpyody,
NPOXOAAULYIO NOA MJOTHHOH,

Jns npegorepaumienns (PHALTPAUMK BOAL YEpe3s MJOTHHY HA ee
HaNOPHOM OTKOCE VKAaAblBaeTcs OCTOHHLIH 3KpaH,

A10 BOmOXpaHHJHUle HMeer GOMbllIoe 3HauCHHE ANf BOAOCHAd-
HKEHHS NPHACTAIOUWIHX paloHOR.

B Teuyenne wmectu ser, naunnas ¢ 1941 r. (nawano crponTeds-
cTB2), NpH npuMeHeHHu GypoBapuiBHbIX pabor pacpsano 400 000
FOpHOH Macchl, 3a& ITOT e MEepHOA B TEHO IJOTHHLL  YJIO0MKEHO
150 Teic. a’ kaMHsi ® oO6pasoBaHO  BOLOXPAHU/HILE EMKOCThIO
18 mae. M2

OrcyreTBue Mexanusaunu  Haubosee TPYLOeMKHX pabor Bo
BpeMSA BOHHLI NPENSATCTROHANO NPaBHALHOH pazpadoTke Kapbhepos
H BHINYMKIAN0 KaXJLIH pa3 nepexoiuTh Ha Oosee oThaleHHule OT
MIOTHHBLI Kapbephbl.

pesynbrate Taxkol paspaGoTku Gojabllas HACTh B3OPBaHHOH
ropHoil maccet (250 000 m?) oxazanackh norepsHuoil Ha Cxjonax
yUleJbd H HEe MorJia OuTh HCNOJb3IOBAHA, TAK KAK Ha CIVCK €¢ Tpe-
Gopanoch Goabluoe KoJHuecTBo pafouci cuabl, HYMXJIa B KOTOPOH
# Oe3 Toro Owpna ReckMa Goablnasg,

Yrnanxka 150 Teic. #% KamMHA B TeNO NIOTHHLI B TeueHHe 6 Jjer
Gulna BLINOAHEHA B OCHOBHOM CHAAMH KOJIXO3HHKOB.

Ias nopeinenus eMKOCTH BofoxpaHuanwa go 100 san. »°
HeoOX0AHMO GbIO B AONOJAHEHHe K CyUlectBYollell niaoTuHe A00LITh
g yhoxuth eme 220 Thic. M3 KaMHS,

Urobul YCKOPHTL OXOHHAHHE CTPOHTENLCTBA BOAOXPAHHANILA,
OblJIO PELIeHO NPORECTH MACCOBHET B3phin «Ha cOpoc®» aad Hapani-
BAHHA TeNa TJOTHHB W TOJAVHEHHS Pa3pLIXACHHOTO KaMHJ B Hemo-
cpencTBeHHOH GIH30CTH OT IVIOTHHLL

CorjlacHo TeXHHUYECKOMY 3alaHHI0 CTABHNACH 23a1auya  YJIOWKHTH
B TEJN0 MJOTHHE MaKCHMaJLHO BO2MOMKHBIL o0beM Kamid.

Yenosus Npou3BOACTEA MAaCCOBOre B3pLIBA 3aKNIQYalHCh B cie-
LYIOILEM:

1) s3aBan kamua B3pLIBOM «ia cOpoc® B TENO CYIECTRYIOUWEH
MJOTHHBI € Peryjaupyiouei TpyOood Obli MEPBLIM ONLITOM Ha CTPOH-
tTeascrse B CCCP; anaiorduHbix B3pPLIBOB He NPOH3BOJAHAOCH H 33
rpaHHLeH;
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2) enHHCTBEHHLIM YYACTKOM B3phiBa GbiJl MPABLIH CKJAOH YILENbH
B HENnocpeAcTBeHHON 6JH30CTH OT OCH TIAOTHHBI;
3) MaccHB y4acTka DB3pbiBa ObI1 npeacrasicH BecbMa Hebaaro-
OpHATHLIM pehbed)oM JNis NPOH3BOJACTBA 3aBaia, a HMEHHO!
b a) BLINYKAOCTb MACCHEA B CcTopoHy <Opoca, obpasoBaBluasncs
!:.;*."-,‘a peayaprare paspaboTKH  Kaposepoe, neusbexHo nNpUBOAHAA K
passasy 3HauHTeJLHOrO 00LeMa KaMufd 1o CTOpoHaM 3a Dpejebl
 JIOTHHDI;
. 6). Hanuuue OOPATHOrO CKJOHA MPENATCTBOBANO  COOJNIONEHHIO
- ocHoBlOro yeaopust ¢copoca (w=1--1,2 H), a menbilee cCOOTHOLLEHHe

: (—:,;) yxyawano 3gqpexr chpoca,

B) Majasl KpYTH3HA cKJioHa He obecneynpana GoJiblIore o0beMa
saBaJia.

4) ITpouspojcTBO ONLITHOrO B3pLIBA B MEHbLIEM MaciuTabe 13-3a
OTCYTCTBH aHanOrHuHBIX (MAH GAM3KHX K HHM) YCJOBHH peaseda
He NpeacTanisiioch BOIMOMHLIM, '

[Ipu onpenenenun KoauyecTBa 3apsifoB MO (PPOHTY NpHHHMA-
JOCh BO BHMMaHHe BO3IMOMKHOE 3ajioXeHue AByX u Oojiee 3apujos,
obecreunpaloUiHX NpH B3pLIDAX Ha 3aBan Jyullde pe3ynbTarvhl
~ OnHako B NPOBKTHPYEMLIX YCJAOBHAX 3aJ0OMEHHE ABYX 3apiioB
. (maxe cONMMKeHHBIX), HecMOTPH Ha yBenwvenHe pacxoaa BB, nesna-
YHTEJALHO YEEIHYHBAN0 o0ben cipoca B Teno miorthibl. Ecai npi Ox-
HOM 3apsille Kapbepsl NPEnAiTCTBOBaAM cOcpeAoTOueHHOMY CEpO-
cy, TO NpH ABYX 3apfajax CONPOTHBJIGHHE B CTOPOHY KapLepos
eiie Goaklile YMeHBLIWHAOCH H, CjeloBaTenbHO, yBeaHuupaicd pas-
Gpoc nopoibl no cTopoHaM 3a npexaensl maoTHHeL IlosTomy ana ocy-
MIECTEBAHHA MaCCOROro B3puipa Oula npeaycMoTpeH eIHHCTBEHHO BO3-
MOKHBII BApHAHT C 3ajOMeHHeM B UEHTPe MacCHBRa OIHOrO OCHOB-
HOro sapsua.

B npenpapuTenbHbIX BapHaHTax paspadaTeiBajics BOMPOC MOI-
paGoTKH BLINYKJAOCTH [0 Tpereson o0pasopaiis BOFHYTOCTH B CTO-
pony cGpoca, Npd KOTOPOil Obijia OLl ZOCTHTHYTA COCPEMOTOMCHHOCTD

" 4 Goawinas jganwiiocts Opocka, Opuako o6pa3zoBanuio 3ToH BOTHY-
TOCTH NPensTCTBOBAJH, C OAHOH CTOPOHEI, Pa3pyUICHHOCTb MacciBa

" B rayOuny panee TNpPOBOAMBIIHMHCA B3phiBamMu B Kapbepax
H, ¢ Apyroii, — HEBO3MOMKHOCTL YAAJEHHT OCHOBHOroO 3apila B
rny6p MaccHBa B CEA3u ¢ OJAM30CTBIO OOpaTHOrO CKJOHA.

Jnst noapaGoTkH BHINYKAOCTH JI0 BO3MOMKHLIX NPEIEJOR H ofipa-
SOBaNHA KYMYJASITHBHOH BOTHYTOCTH MPOSKTOM ObIAO NPEAYCMOTPEHO
_Bano}eHne TPEX BCHoMoratenbHLIX 3apsijoB.

OchosHof 3apsia pa3Meiiancs no NPHALANY PaBHBIX COMPOTHB-
JeHHi ¢ TAKHM pacueToM, 4robl pa3Ban nopojbl 32 TPeaCibl TL10-
THHB no oOeuM crTopoHaM €sin NPHMEPHO OAHHAKOBBIM, o0heM TO-
poawi, cOpouextoil B TENO NAOTHHBE, B 3ITOM Chaydae Gun Oul Ma-
KeHManbibiM. YrofBul yMenplinThs ofbeM 3apaja B CTOpony 3Kpala,
‘Bapsaa o nNpoekTy Obi cMellen OT OCH NJOTHHBLL Ha 6 M B CTOpCHY
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nuKHero Gveda. B mpoilecce npoxoaxu BLIpaGOTOK 3apsj, oKazancs
CMElIeHHKLIM He Ha © M, a wa 10 M.

DBspoiBaevble Mopoasl Obl1H  OpeICTaBIedbl  TPeliyHOBATHIMM
nopupHTaMH,

TaGaaya 9
= Sl Fh N s Ha - - L S — - 3
Bucora moal oy mero T PaccTomins| i
H g HPUAUM e pnporuna, T m;;h;_;{":::" - —
el § | Wed G T ER | T b s
IPAAOD :.4 2 ]
o haKTHY, ipraxThe. |lp-Li1-E1f1' mﬂh"rl-tll,l P KTHY, thaxThY,
l |
Deuon- '
woit | — (0 20 |omsiornn| — | — | 40000
Benosmo- ; ' -
raTedin-| | |
HbiR | 1 o —_ 067 == H5000
To we 3 - — | 02| — | 16.0 1.0 | 4 (K
2 3 - — 0.G7 10,5 | 0,4 12 (M)
| ; | I

BenomoratenpHbie 3apsiisl B3pHBaMNCE B NEPEYIO OUEPEiL 34
4 cex. a0 B3pwEa ocHoBHOro sapsna., OGuiEil B3opeadubil nOBEM
coctaBua 333 138 3,

T 1L
1[ |

i

A
N\

ol
‘-\\-.-ﬂ —- T
43 0 ES 75808560 85 (040 59 NEE0 E0 154 108 135 1S o
S82 sS85 medoLly g 8
85 cS3 SSESR W o EEH B 8
225 %5 W0 45 1F B0 &5 20275 285

Puc. 46. Pasran nopoin B3PLBOM HA MNAOTHHE BOAOXPaHHAKULA

Baaronapsi npousBejeHHOMY B3pnisy B Gosbluell creleHH Oblia
yMeHblleHa moTpeGHocTh B paboueil cHjie, TPAHCNOPTE M MeXaHH3-
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max, Croumocts paGor no yKAajke KamHs B TeJ0 TAOTHHLI O ¢pas-
HeHHIO ¢ pyuHoii ykaaakoit ymenbiuena ma 700 000 py6.

Pa3sran paopsaunoii mopoast noxasam Ha puc. 46.

Ilepes nponzsoacTBOM B3phiBa 3a 6 ner crpontenncrea Bojo-
XpaHHJHILE HMENOo eMKoeTh ToNkKo 18 mau. s soaw. Ilocae npoua-
BOJCTBA gaﬁm B3PLIBHBIM CIOCODOM EMKOCTh BOJOXPAHHJKHILG J0-
crurna 50 maH. M3,

5. Coopyienue nioTHHB HA oppare

VerpoiietBo seMisinoil muoThHbel #a ospare s 1948 r. siBunoch
Hanbonee OTBETCTBEHHLIM cJayuaeM NPHMEHeHHdA MacCoBOrO0 Hanpas-
JEHHOr0 B3PHIBA B M'HAPOTEXHHUECKOM CTPOHTENLCTEE.

ITnotuna Golna nocTpoeHa B JECCOBBLIX TPyHTaX AJsl NpejoTpa-
WieHHsl CTHXHiiHOro GencTBHA — 3aTOMJIEHHS ropoja H pajla Xouxo-
308 MaBOJIKOBBIMH BOJaMH PexH.

e

7
Tpopes wovana § ofpae
nomune Sunaayerg Sl crrocodoM

Pue, 47, Cxemarnieckan kapra paflona asapuu wa onpare

Beca 1948 r. xapaxvepusonanachk a5 3Tofl peKkH HCKAIOUH-
TEJLHRIMH [0 CBOMM pasMepaM H NPOAOJAHTCIALHOCTH MaBOIKAMH,
momeaiiumn 13 mas po 215 wm¥cex, rorna kak ¢ 1911 no 1947 r.
MAKCHMaJILHLIA Napogoxk pocruran Beero auinb 137 a®/cex.

OnHorpeMenHo € yBEAHYCHHEM PACXOjOB PeKH SHAYHTCALHAS
Yacte soan mo 50 m¥cex ppuiBanach uepe3l ONHH apbiK, KOTOPhIf
HE HMEJ peryJHpYIOUIEro I'oJIOBHOTO COODYIKeHHA, Kpome oT6oiinoil
LUTIOpE!, uepes KOTOPYIO BBH/LY OCA4/KH IIPOHCXOMHA TICPEIHB BOJLI
(prc. 47).

Takoit sHayuTenwHBI pacxog BOAH, NpoXoausiell no apuky,
NPOH3BOAHJ HA CBOEM NYTH 3HAUHTE/ILHBIA pasMuiep €ro ﬁeperﬂn_ a
B HECKOJNIbKHX MeTpax HHKE rojobnl oppara B KaHbOHe raydHHoi
A0 25 m npouspen ofpywiedne npaporo Oepera, nperpaaiBliero
AanpHeliiee NMPoOXoMASHHEe BOAB 1O ero pycay.
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Haxkonupwasics pona y mecra obpyuwenus Oepera, NMoAHABIUKHCD
L0 YpOBHSA NepeMblYKH B roJoBe oOppara, paspywuia ee, H BeCb
pacXoll BOAbl apbika YCTPEMMACA MO OBpAry, MMEBUIEMY B HHUNKHEH
cBoel wactu semasnnyio pamOy ¢ TpyGoi anamerpom U6 m, kotopas
He Moria o0ecne4HTh TPONYCKa BCeH BOJLL

Hecmorpst Ha npHHsTbie Mepol 10 HapamuBaHuio gaMmGsl M
YCTPOHCTBY Tpex npopeseii aas cbHpoca BoAbl No KaHany, ¥ naMmoul
oppara oOpasoBanock Bojoxpanuaunile obfbemom no 12 mmir w2
3anac BuiCOTH AaMObl ocrasajca Beero 0,88 a.

Mexay TeM naBogok Ha peKe npojoJizKajes, M paspyuleHue
namObl MOTJIO BHI3BATb 3HAuMTENbHbIE GejcTaH.

[Iporusoasapuiinele  pafoTel pacnpoctpaHuiuck Ha GoJsbiol
¢poHT, HAYHHAY OT BOAONPHEMHBIX COOPYMKEHHIl Ha peKe H KOHYas
3allMTHON aamO0A Ha nepecedeHHM KaHaaoM oBpara.

OxaHoll M3 raapHediux Mep npeaoTBpatlennss Karactpodol
GLl10 nepexkpeITHe Bxofa B oBpar. HHKaxMX HCKyCCTBrHHBIX
COOPYIKEHHH JANA 3TOH I€AH He HMejoCh, NPHYEM B CTBOPE NpOpLIBa
H3 aphika B CTOpOHY oBpara oOpa3sopaincst mnepenajn ravounod 5 M.

[TepexpuiTHe BxOZa B OBpar HyXHO ObLUIO  OCYULECTBHTE
HCKJIOUHTENBHO OLICTPO. '

HmeBumniica onuiT mo NMpUMEHEHHIO MAcCOBLIX B3pPHIBOB AAS 3a-
rpaxK/ienHsl BOAMBIX NOTOKOB Ha cTpouTensernax [DC Nel, Ne3 n
Ha CT]JUHTE.TIEETHE KaHalng noJACKa3ILIBaAJI eTHHCTBEHHO npaBHiIbLHOR
pellieHHe—TOCTPOHKY MNJAOTHHLI Ha OBpare B3pHIBHEIM CnocoGoM,

Ina ocymwecrenenuss paGor no Gopble ¢ Karacrpodoii GbiaH
NPHBJBYEHB! CNEIHAMHCTE B3PLIBHOrO aeja.

B nauane ospara, B6an3u or mecta npopbisa, Gel1 BHOpaH yua-
CTOK NIl 3arpaxieHHs BOAHOrO [OTOKA NPH TNOMOUIH MAacCoBOIO
B3peiBa. Beper umen 3aech BOTHYTOCTb, NO3BOAFIOULYIO KOHUEHTPH-
poBaTh CHAY AeficToHA 3apaANoB K WeHTPY OvAVIEeHd NJAOTHHBEI H ra-
PAHTHPOBATL HaJeMHOCThL nepexpuitus (pHe. 48).

[lIupuna nepexpeizaeMoro pycia mo jHy coctasasna 20 m npu
Bricote Geperoe or 13 no 40 u.

Hna coanauns naotHHel p 10 pag sanoweno 11 mypdos
rayounoit or 5,5 no 13,5 M, p Kamepsl KOTOPhIX ObLIM MOMELLeHb
sapannl pecom or 400 no 6400 xe.

Pacuetusie u (hakTHuCCKHE AdHIBE TO PACNONOMKCHHIO H Onpe-
JEeNeHHI0 BeJHYHILI 3apAJA0B MMEAH OKa3arTeNd, NPUHATHE HA oC-
HOBE MOJYYeHHOro OlkiTa HA MpPelblaylUlHX MACCOBLIX B3pLIBaX, mpo-
H3BeJleHHbIX Ha 3arpa){AeHuHd BOLHLIX NMOTOKOB:

H—eucota oGpymaenoro Maccusa B i 7—16
'IE-r"-JI- Ha e B M # & ® & @ @ R T El.;'}'—I;i'.ﬁ
w

- Rt S N S 0,8—0,84
k—pacuetnudl KoadHiHeHT . .+ . . . 1,57
n noxasarteanb pwbpoca (ropua) . . 1,25
C—BeC 3apiioB B K2 . « + & + « s 200 — 640
A—PACCTORHHE MENIV 3aPALAMHE B A 6—16
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. Puc. 48. Cxemaruuecknll naan pacmonOKeHMN NAOTHHI HA OBpare

OGuuft Bec 3apsIOB cOCTa-
g 50 1.

Bee nonarotoBHTENBHBE pa-
GOTH, BRJIOYAA NPOSKTHPOBAHHE,
NIPOXOIKY NOJAroTOBHTENLHBIX

BuIpaboTOK, 3apaiky H MOHTaM.

SNEKTPOB3DLIBHLIX ceTeH, 3aHAJR
4 aua (¢ 13/V no 17V
1948 r).

17 man 1948 r. Own npo-
H3BeleH MacCOBLIH B3NbLIB, 3a-
KphIBLL naleHe A BXOX
BOOAL B OBpar, W HaLBHrag-
‘mancs kartactpoda Oblna npes-
"OTBpauleHa, ;

4

Mpodonswad pagpes ng pefwe (Ipocem)

el

Fue 49, lipoaoasunfi ] noncpeu-
ML pas) cau 1JoTHEL, cOpaszoBaunol
B3PLBOM B OBpare

Pesynbratel B3psiBa MPH3HAHLI OTIHUHBIMH.

Co3anannag nph NOMOUIM MACCOBOro B3phiBa MJIOTHHA HMeJa che-

iT"I'[jFIUI.IJ.HE pasmepnt (puc. 49):

, i Buicota ;
T upuna rpebun . .

L] L i ¥ ¥

L3 L L] L]

a
W @™ R @ B A W

Lilupuna no ocHOBAHHIO . . . . . .
O0beM MAOTHHB . « « &

1350 »
0
1200
16 000 e

[Ipononnuuii yknon rpeGus nosydnacst GIH3KUM K HYJIO.
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6. lepembivika na pexe

B oktatpe 1948 r. na CTpPOHTEALCTBE TOJOBHOIO CCOPYKEHHA
OIHOM THAPO3NCKTPOCTAHIIMK Gbll NPOH3BE/ACH B3pPbIB ¢ 1Ebio 06pa-
sopaliHsl NEpPeMbiuKH AJisi HANPABAGHHA PEKH B HOBOE HCKYCCTBeHUD®
pycio, a 3atem uepes sogochpoc. [log NPHKPHITHEM  DEPCMBIMKH
AOJAHEHA CTPONTLCH MOCTOAHHAS 3CMJIAHAA [JIOTHHA,

B reosoriucckoM oTHOWEHHH y4actok pador npeacTaBiass co-
60il OTJOXKECHHST HAANOHMEHMHOR Teppachl: CYMIHHKH TeMHOCCpOro
uBeTa, 3anojgHeHHble uieGHeM M ILIOX0 OKatauHoil rajbkois B Bany-
HaMH.

Pacnosoxenne sapsaaos Xapaktepusyercs nanusimu tabn. 10.

Tabawge 0

[
o [memuee] Lo | w | Gacremee | 4| Bec sapan
" Hsw Wn w H N w B X
5 - R . I
- | |
== —— : —I B I
1 21.0 13.5 0,64 l 2 600
14.2 ! 1,05
- i 21,0 13,5 0.6/ | 2600

B pesyabrare B3apmisa ofpyviuexnoil nopoas peka Obuia npe-
rpaxiena H BOJAa Hanpasiela B HOBOe Pycio.

Bapuizom Guiio seidpomeso 10400 s rpydra. Peayabrartsl
p3pbIBa Noxasadul Ha puc. 50 1 HL.

X. OCHOBHBIE MOJIOXEHHA MO NPOEKTHPOBAHHIO
HAINPABJIEHHOIO B3PhIBA JISl BLIGPOCA TPYHTA
B rHAPOTEXHHYECKHUE COOPY)XEHHS

1. Onpenesetnne KoJHYECTBA PS/I0B 3apPsLOB

Onpir paor Mo COOPYHKCHHIO NEPeMblYeK B3PLIBALIM CrocoGoM
noKasan, 4To, B 3aBHCHMOCTH OT penabeipa Oeperos, COOpYMKeHHe ne-
PEMBIMEK MOMET NPOHIBOAMTLCH Kak NyTeM 3aa0iKeHda 0AHOro, Tak
M IBYX, @ B HEKOTOPLIX CAyYasiXx ¥ Tpex PAAOB 3apsjlos.

Ouanopaanoe pacnojoMciue 3apsioB, Kak Npasuio, npHme-
HieTcss npu GoJjee orBecHnX (KpyTbiX) Geperax, HMEIOMHX yroa
oTkoca He MeHee 65°, MosBoOARIOUIMX JANNHI0O HAHMEHBUIETO CONPOTHB-
aenus sapsiion (JLUH.C) W 1o OTHOWEHHIO K TOPH3OHTY HanpasnThb
noa yraom ue Gonee 25°. Tlpu Gosee noJorux Geperax oOpylaeMbld
H cOpaceiBaeMulil 00beM rpyHTa 6yaer yMeHbUIaTbed, a J. H. €., Ha-
npagJennas K TFOPH3OHTY ol yriaom Gonee 25°, BMECTO COCPCIOTO-
yenHoro GpPocka NOPOALI AacT H3aAHIIHHi ee pasbpoc.
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Jpyxpannoe pacrnojiodenHe 3apafos MOMET NPHMEHATbCA B
TPEX clyuyasx:

a) npu ueo0Xo/IMMOCTH CO3MAHHA KPYTOTrO OTKOCA MO0 B3pbiBa
OCHOBHOrQ BTOpPOro pfjlla 3apanos;

G) npu HeoGXOAMMOCTH 3anojHeHust BOPOHKH, ©OOpasoBaHHON
B3pLIBOM 3apsifoB nepeoro psajaa, nopofoit, obGpyuientoi 3apalaMu
BTOpPOro pfAia;

) AN MONONHeHHS NEePeMBYKH  JONONHATENbHLIM — OGBHEeMOM
MopokL.

Tpexpannoe pacnonoxeHne 3apsaion NpHMEHASTCA NMPH KPYTH3IHE
ofpywaemoro Gepera menee 65°, mpuueM TPETH psil 3apAi0B BBHIY
ero 3HauUUTeALHON OTAaNeHHOCTH OT Gepera B OCHOBHOM BLINOJNHSAET
Gyuxunio 6, ykazanuyo Ads ABYXPSAHOTO B3PbIBAHH.

STH ciyuaH pacrnoNoKeHisa 3apaloB ABAAIOTCH XaPaKTepHLIMA
AnA pafoT yie NPOBENACHHbIX, OAHAKO HE HCKJIOUEHA BOZMOKHOCTD,
YTO MOrYT BCTPETHTBCS W JIPYIHe YCJIOBHS, KOTOphie noTpebyloT
COOTRETCTRBYIOULEr0 HOBOro pacnofoMeHus 3apaios.

2, Vnaaeuue sapsjios oT rpyan sabon

-

Ypnanenne sapsiioB or rpyau sabos Bo B3PLIBHOM Jaejie Xapak-
w

TEpH3IYyeTess OTHOWICHHEM JLH.C, K BLICOTE GEIPFII.IEEMGI'{} MaccHBa H

w
[Tpn mokaszartene Buifpoca n=1,25 OTHOCHTENLHAR BEAHYHHA 7

npumensnacs pasuoii ot 0,8 jo 0,95.
o

Hecmotpa Ha To, uto npumensiemoe cootnourenue =08 zo

0.95 noanocTtbio ceGg ONpPaBaano NMPH MPOH3BEACHHLIX B3IphBAX HA
COOpYKeHHH MJAOTHH H Nepembluek, K ylanendio 3apiiloB oT
rpyan  3aGos  (Gepera) BBHAY oco0oii  BamHOCTH  AaHHOrO
BONPOCA B KaMJjiom caydae cheiyer NOJAXOAHTD ocobo, HCXonA H3

nocTaBACHHBIX 3anad.
[Tpn aocraTouHOM INs TEPeKPLITHA pycaa obbeme obpyiaemoft
fopoabl CO31aHHe Hachineli MOXET GbiTh BLINOJHEHO 3apaiaMH pbLiX-

NeRHA NpH -:?:;— or 0,5 0 0,8.
EP

Oanako ofpiuio  HeoGXOAHMO —;; MPHHHMATL pPABHLIM OT 0,8

no 1,2, umea B Buay, uto yoM Gosabie NPHHATA BEJHYHHA NOKa3a-
Tenn BuOpOca mpH ONpejejcHHH Bpeca 3apaia, TeMm Goablle AOAMKIA

6uiTh MPHHATA BEJHYHHA % , H HaoBGopoT.

Bo u3Gexanue nonyueHus pmecto ¢6poca NOPOABL B TENO Me-
peMblukKiH Bufpoca ee BBEpX, _:; ceuiwe 1,0 cregyer MNpHHHMATH
JHlL NpH nOKasatese BuGpoca n Gosee 1,25.
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[Mpu veunenHwx sapsajax ¢ nokasatesem wuifpoca n Gosee 1,0
3apANOB C i'}- venee 0,8 caeayer HaGerath, Tak Kak B 3TOM caydae

yBeAHUCHHET sapsi 6pocaer fla 3HAUNTENLIOE PACCTOsIHHE JHUIL
HHIKHIOI MaCcTh MOPOABl, a BEPXHAA YacTh ee o0pyluaeTcs Ha MecTe.

3. OnpenencHue PacCTONHHIE MeMpy sapajamu

Onpenesiciine  PacCTOSHAN MeXy 3apsaiaMy NPOHU3BOAHTCA Ha
ocHosanun «IIpaBuyl TeXHIMECKoro BejacHNsA B3PLIBHLIX paboT» Tpe-
cra Col03B3PLIBIPOM B 3aDBHCHMOCTH OT NPHHATOrO NOKasarTeasd Bbl-
Gpoca no rada. ll.

faGanga 11

lMokasarTens npopoca 1.0 - I P [yt anpajax
n L .0 | = pMxae i
Or 08 w

Paccroanne mMemly 3apazaMmp a

1.0 w 1,25 w 1 1,5 w a0 1.0 w

W—ANHHA HalMCHBLWICTO CONpPOTHEACHNH

4. PacnojoxeHne 3apajon no BelcoTe

Pacrnionoenie 3apsUloB Mo BbICOTE B KaXKIOM OTAENbHOM CJy-
qae 0OJIKHO ONpeJenfAThLCH HCXOAA M3 TeXHHYECKOro 3ajanus B 3a-
BHCHMOCTH OT CTCNEHH BO3MOXKHOrO Hapyulennd Oeperos HHIKe OT-
MeTKH rpelHs CoopyKaeMon nepeMbluKH,

[IpaxTaueckyn MPH MAacCOBLIX B3PLIBaX, NPOH3BEAEHHLIX HA CTPO-
ureabeTBe Kanana I'C Ne 1, aasm  coopymelHd nepeMbiex
H3 NECCOBBIX IPYHTOBR 3apsjlbl 3AKNAAKBAJIHCE Ha OTMETKE rpedHs
COOpYMaeMulX nepeMuitiek wiH suiiue uX. Ilpu nmpounsnoacTse  B3pbl-
soB na crponteancTee FIC Ne 3 3apsaaul Ansi COOPYKCHHA TCPEMELI-
YK 3aKNAALIBAJHCE 3HAUHTENLHO HHMKE OTMETOK COOPYIKAeMbIX Te-
peMblueK—Iia OTMETKaxX FOPH3OHTOB BOJbl NEpeKpuiBaeMOro pycaa.
[Tpi stoM pech rpyHT, cOGpacsiBacMuiii 8 TCJIO NepeMbiuex, NpeanapH-
Tenbio yejaamuancs ao 20%, uro cnocobCTBOBAIO CMbIKAHHIO TPE-
IWHH OpH AeHCTBHH B3pLIBA.

He pexomenjyeTcs 3akjiaiwBaTh 3apiiibl HHXKE OTMCTKH TOpH-
30HTA BOJALI B NEPEKpPbLIBAEMOM pycnae, TaK Kak B 3TOM caydae
MpHmoch 66l BCTPETHTLCA € TPYHTOBLIMH BOJaMH, 3aTPYAHSIOMHMH
fpolece 3apsijikH.

5. Onpeaeienye BeJHUHH 3apsI0B

Onpepenenye BeHMUIEl 3aPSAILOB NPH COOPYIKCHHH NEPEMBIUCK
NpoH3BsoanTeA no (hopmyse (28).

Tlpa B3puiBax, npoBOAHMEIX B JECCOBBIX PPYHTAX M CYrJIHHKAX
NPH COOpYMeHHH nepeMbluer, KOIPHIHERT R NPHHHMAJCH DPaBHBIM
or 1,3 1o 1,5 xelmd.
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Onpenenenue noxkasareas  suiOpoca 4 HMeer npu noacuere he-
JIMMHHBI 3apAJ0B periaiollee sfnaucHue W BAHAST Ha BeJHUYHHY 34
pafa, 0T Hero 3aBHCHT Aajaviocth Opocka, rojautectno cOpolleHHOM
¢ Gepera B coopviKenie nopoiawnt. tlen Goapiie npuuaToe 3HaUCHHE
nmokasatesia BhiOpoca, TeM Coablie  JanblocTh OT0poca NOpofibl H
mpouenTt cipoca nopoasl ¢ obpytaemoro Gepera.

B npakrtnke crponrenncrsa NepPeMbIMCK, BBUAY HeGoauumIol K-
PHHBI NMCPEKpuiBacMbiX pyces, nokasaresib BuniOpoca, Kak npasn.io,
NpHHEHMaJCH paBHbM n=1,2),

Hexniouene npencrasaser amius 3asan nonypa na I'9C Nel,
rie noxasartcab Bhifpoca N s BTGPOTO pAla 3apaios NPUHHMA-
ca pasHue 1,5—1,75, 4to # 1ano BOIMOXKHOCTE NOAYUHTH HanGOJL-
VIO AaJAbHOCTh Gpocka MOpoinl.

He uckaionena BO3IMOMHOCTH, 9T0 B OT/JACABLHBLIX CAVUaaX NOTpe-
Gyercst npuMeHenHe MoxasaTensi eptGpoca  Boillle  NPHMEHABIIErOCH
JO HACTOSILErO BpPeMeHH. '

ITpu onpenescHny BesIHNHH 3APAAOR BTOPOTO I TPETHOTO PAJIOB,
NpeAHasnauacMbIX AN KOMOSHCHPOBaHHA TIpyNnTa, BHIOGPOMIEHHONO
NpeALAYUIHMH PAAaMH 3apalos, NoKasaTenh Buifpoca Momer OLITh
NMPHHEAT PABHLIM €INHHHILE,

6. OuepeiHOCTh BIPLIBAHHA 32APSLOB

OuepeatnocTh BIPHIBAHNA 3apAZOB B KaMIOM OTICJBLHOM Chyqae
HAOJZKHA ONpeaCadThCH B 3aBRCHMOCTH OT NOCTaBAeHHLIX 3aaat.

B npaxruxe nposeneHHbX pafoT, KakK MOPaBHAO, HPHMEHANCH
CAeAYIOUHT NOPANOK B3pPLIBAHMS.

1. Ilpi oanospemennioM (B O1HH JleHb) COOPYMKEHIH ABYX Ie-
peMbiuek (BepxoBoii M HH30DOI1) NeproHAYANbHO B3IpHIBANHCH 3apd-
ALl BEpPXOBOH MepeMBbIUKH M NOCHe Cnaja ROAbL B3PLIBAJHCE 3apsilib
Ha HH30BOH MepeMbLluKe.

Takaa ouepeanocts co3iaHHg TepeMbluck Obla  ofyciossiena
ofaceHHeM BO3MOMKHOrO PazpylueHHsi HHIOBOH NEPCMBIYKH DBOASHLIM
Tapadom, ofpasveMbeIM NpH NajeHul MOPOALL B nperpa)kaaemMoe
pycio.

2. Tlpn aByxXpsaiHoM i TPEXPALHOM PACNOJONEHHUH 3apsijon pH-
Jbl 3apSA0B  B3PLIBAAHCH PA1 3a PAIOM 4epe3 2—5 cek., HaunHas
OT psifia, pacnojioxeHHoro Gamme K rpyan saGoa. Idror TopsioK
B3pLiBailiifl BbI3bIBAETCH TeM, UTO NPH OANOBPEMEHHOM B3PhiBaA M
nepable pAfibl 3apAnaos OVAYT CBOEM AeficToHeM TOHIDKATL  s(ipex-
THRHOCTh JIeficTBIS 3aPAJ0B NOCICAYIOULHX PRAOB, NPEnarcToya To-
JeTy Nopoibl B HYIKHOM HANpasicH M, '

B 1oMm cayuae, ecau 2-it w 3-i pa1 3apanoB nNpeiHasHaAYEHBl IS
KOMMEHCAIHH TPYHTa, BHIOPOUICHHOTO NPEeJILAYIIHMHE  pAxaMi, OHH
MOTYT B3pPLIBATLCS OAHOBPEMEHHO C NEPHLIM PSAOM,
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7. Onpepencnne obwemos obpyinaemoii u cbpacwiaeMoH
B TeJdo NEPCMBIMKH NOPOALI

Onpejenenyne B3opBanHoro ofbeMa MNPOU3BOAMICH ¢ YUETOM
dopmbl 0OpYIUICHHS B NONEPEUHOM CEYCHHH B BHAe TpanenHH,
NPHYEM 3a THUILHYIO CTOPONY Tpaneuun NpHHHMAETCA pannyc JelcT-
BHSI 3apsija, lojcyuTblBaemMblil o QopmyJe:

R=wV | +an*, (82)
rape n— poxadateds pmOpoca;
R— paauyc AeHCTBHA 34psad B M,
W — J.U.C. B M,

[pouenr cfipoca nopofsl K ofpylaemoMy o00BeMY 3dBHCHT,
rAaBEniM 00pasoM, OT NPHHATOrO nNOKasarels TOPHA, a TAKKe OF
KOHTYPa H reostoruyeckoro crpoenus Geperos. Ilpu npoexTupoBanuy,
npouent cfpoca nMOpoAsl ¢ HOKaszateneMm BeiOpoca n=125 npuHH-
mancs g paamepe 50% or ofuiero o6bema obpyiaAEMOil TIOPOILL

Jlauneie o GakTHYCCKH YAOMHEHHBIX ofbeMaxX TPYHTA MO OTHOLIE-
Hmio K obpymaemomy obnemy (V' : V) npusoaarcs n tabn, 12,

Tatangr 12

R — = = =

Hawsenonanne obtexvon Vel
]
PERMER 11 w0 Dy E0 G R ] e T e oy 0.5
rac W 1, auzopan MNEPeMUEKA . . . « « « .+ & | 0,62
Mouyp FAC Ml . o v woo v oo v v v s v 5 (0,55
TMepeMBiuka HA PEKE = o « o o o o + o s & & s I 0.32
FAC N 3, HH30BAM MCPEMLMKA -+ + + = o o o o | (0,62
FracC M 3, pepxoBasd NepeMHYEa . . . . . . . . | 0,5
InorHNE 5& OBPEES - < sowis & % w@ve & % wos | 0.7

V —diakriueck cOpomcuHbli O0bes B TCA0 NEPCMBIMEK ]
Vi - paxtHue cRu 0Opymeruui obuey,

8. OnpeneneHHe BLICOT MEPeMbIMEK

M3 amanusa npakTHUECKHX JAHNbIX, MOJYUCHHEIX 11Dil COOpYyHKe-
HMH NepeMblueK, BHANO, 4TO MEMKIY BhICOTAMH NEePCMBIUER H J. H. €,
a TaKmKe MeN/y WHPHHOH NMepeMbluek H Ji. H. €. MOMKHO YCTaHOBHTL
He;mnipaym 3ABUCHMOCTh: COOTBETCTBYIOLIHC JlAHHBIE NPHBENSHLl B
Taba. 13.

‘:.".'J-' gg



ladauya 13

[ h:w L
X Plpn Anyxpainom : I Tayapannos
- B el g -] W[ 1A
oy = s O oy - 5w
= o |¥=3 2 w3 | =5
E [ o, 5 - & L] a9
, = = O = % 2T |2
Hanuenosanie o0VEETOD = zo | Zh4 a =9 x D
=4 S5F | =235 | epea-| & 53 | 528 | epea-
E ik E:g- e E ?E E_—:n HHa
- B = ot |lannue| == = o8 | ADEEM
= ow E =2 oo o3=
- =1 - == = F o
£a | 2=2|25e e3 123 |2%g
I'3C Ne 3
Bepxopan nepemuugal 058 | — — - 2.8 - = =
Huzopan nepemwvygal 0,7 = — - 3,2 - — -
Mepexpurne oppara | 092 | — — — | &l = — =
Kanaa, sepxonpas ne-
peMbitKa - n&2 | 056 | 068 | — 3.4 22 2.5
'ac Ne | )
HusopBan nepeMuimga — 0,76 | 050 068 | — 3.7 26 3.1
Bepxopan nepeMuuka 069 041 | 055 1 — | 34 2,1 2,8
3aran nonypa — | 08| 052 ] 068 | — 43 | 26 3.4
MepeMuusy 1a PCKC 062 | — — — 2.1 — — —_
Cpeause gannne no
BeeM ofnLeKTay 0641 0,78 | 05 064 | 27 | 3.7 | 24 30

fl—nHCOTa NCPeMBIUKH;
L—paccTosiune OT 1CHTPASApAAA 10 Randolec y1ancH-
HOH TOMKHM NCPCKPLTHA M0 HANPABICHHIO A.H.C. B M.

M3z taGa. 13 BuiHo, u4TO HMEOTCA HEKOTOpHe OTKJOHEHHA OT
Cpe/INHX JIAHHBIX, OOBACHACMBIC CACAYIOUIHMH [PHUNHHAMM:

a) yseauuenusiM nokazareaem wuGpoca n (ot 1,6 mo 1,75),
NPUHATHIM MpH ONPeAGJAeHHH BeJIHUHI 3apsjop 0pH 3aBaje no-
wypa na '2C Ne 1, Bumecro npuuumaesoro s cpejnem 1,23;

0) HCNOJL30BANHEM

npu ODVIKEHUH NepeMnl-
e pPH COOPYMEHHH Nepe

‘ —~o-, YeK BOTHYTOro  pesbeha

R ,_..-n-——?.-'—n-q,___‘__‘“‘-\n_\ MECTHOCTH, NO3BOJASIONEr:

& —— N KONEHTPHPOBATL Hanpas-

< e \5 Jenye OpocKa MOPOAn B

R Ty >> TeJ0 HH3I0BON mNepeMbvKN

Wk % '2C Ne 3 u ocofenHo HA
\/_\/;f epekpLITHH oBpara,

3 HMexons nz sasucumo-

N\ fq. et n u L no otnolennio

N/ K JI. H. C. H [lOKasaTens

s 2= soiGpoca n=1,25, opuenTH-

/‘,.f NN, POBOYHOE OfpeaeJenHe Bhl-

Puc, 52. PacueTsan cxemMa Y4era BAHHUHA COTBl MOHO NPOH3BOAHTD
ue, 52. Pac ~
BOFHYTOCTH Gepera Ha BHCOTY, . Mo JAHHBLIM, YKa3aHHbiM B

fepe MBIUKR ra6a. 13.
0



9. Bausuwe pormyrocti oOpywaemoro 6Gepera
HAa BHICOTY MNEPEeMbIYMKH

Hayuenue onpiTa NOCTPOIKH NEPEMBIYCK  B3PLIBHEIM  cniocofoM
y6exnaer B TOM, 4TO BOPHYTOCTh Oepera mnospojsier MofayuHTh Goaee
BbICOKHe MNepeMbiuKH 34 cuer KOHILCHTPAIlHH NUTOKA Eﬁpﬂu‘lﬂﬂaﬂllﬂﬁ
NopoAbl,

Bauguue pornyrocty Gepera MoMKeT YUHTHIBATLCS Ha OCHOBAHHI
COOTHOILIEHHS JLJTHILI H[iHauﬁ Gepera K JUlHE KPHBOH, Npoxo/auieH

]

[T

G OCH NepeMBIYKH 3 (em. pue. 52).

XI. MPOU3BOJLCTBO B3PbIBA «HA BBIBPOC» I'PYHTA
B TEJIO 3EMJIAHOIO rMHAPOTEXHHYECKOTIO
COOPYIKEHHS

1. O0Oune ycaopus

3eMansbie paboThl B3PLIBOM «Ha BHIGpoCH HAH «cOPOCH ¢ HEALIO
YKJAAKH FPYHTA B MJOTHHLL H NePeMbliKH JA0JIKHbL BHIOJHATLEC 10
pa3paboTaHHLIM IPOEKTaM € YUCTOM psja VCAOBHI H B COOTBRTCT-
BuH ¢ «I[IpaBuiaMn TeXHUUECKOrO BEJACHHS B3PLIBHLIX pafor, NPons-
BOAHMBIX Ha AHeBHON nosepxHoctu'». O NpouaseICHHBLIX B3pLHIBAX
JOJIKHBLL COCTABAATLCS TEXHHYCCKIE OTUETHI.

Ilnst B3pLIBHLIX paGoT CAeAyeT MOIb30BAThCA TOALKO B3pbiBua-
ThiMH BellecTBaMH {EB} n cpeacreamu Bapusauus (CB), nonyien-
HEIMH K NpPHMEHCHHIO npasiiamu GesonacHocTi'.

B oraenpHbix coayuasx, M0 CONIAcOBaHHIO €  TEXHHYECKOH HII-
criekiHell ¥ ¢ paspeliends OpraHusanuy, Beaymleid B3apLBHBIE pa-
GOTH, JIONYCKAIOTCS K NpHMeHenuio u HenpoMuinaennne copra BB
(a Taxxke orxoaw BB). Ilpumencnne nHenpoMbllIEHHBEIX COPTOR H OT-
xonos BB nponssoaurest Ha OCHOBE CHEHHANBHLIX HHCTPYKIHIT HJIH
YKasauuii.

s pasMeulenns 3apsio8 GHYTPH B3PLIBAEMOTO rpyHIa CAYXKaT
KaMepel, npoiljiennsie B3 WypPos HAH IITOJEH, i TAKIKe HCNOJb-
3YIOTCH KOTJOBLIE CKBAMHHLL

[Mepen sapsaxeunem Kamep n KOTJIOBBIX CKBAIKHU CJIeLyeT Npo-
BEPHTB, OTBEMACT JIH HX PAClOOMKeHHe H pasMepu — ruyGinna Hce-
HEHHE — 3ajanHbLiM NPOCKTOM,

B ocraasnom npu npouspoacree paGor B3phIBHBIM  CriocofOM
CAERYeT YUHTHLIBATL VCJIOBHS, H3NOMEHHbIe B YKasanupix peuie «llpa-
BHJIAX>»,

IIpu npoussoscree napupnbix paGor ¢ UCALIO YKAAJKH FPYHTA B
1870 IJIOTHH, faMO Hai nepeMuiek B OCHOBHOM NMPHMEHSCTCSI METo

! Crpoimsnar Hapxomcrpos, 1945,

2Cu. 11 -
= AAPaBiaa Gesonacioctd Npit BeACHHI DIpHBHLIX pabor ua aHesHofi
nosepxHocTd, Crpofiusnar, 1946,
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KaMepHbLIX 3apsajnos. B oraenbHbix CAyHasx MOrYT I[PHMCHATLCH M
KOTJOBBIC CRBAMCHHLL,

ILast pasMelleHHsl KAMEPHEX 3apAJIOB BO B3PHIBaeMOM I'DYHTE
NpOXOAATCH WYPPLL HAK WTONBHH, H3 KOTOPLIX NPOXOAATCS HeoGxo-
JHMBIE KaMepbl,

3apajel pacionaraiores B 1 man 2 u naxe 3 psiga napajasenbto
Gepery pekn (nora) npu GoJbliom pacnjactanHoM npoduie coopy-
KEIHHS H Mo jyre—p Cayuyae c3¥artoro npouis CoopyHCHUs.

[Tpn paGorax B3pbIBHEIM CHOCOGOM CJelyeT HMETb B BHAY, 4TO
a()pexTHRHOe aeilcTBHe 3apanos NpH OIHODSAHOM PacnoJiodeHnH HX
JOCTHTARTCH NPH VIaJIeHHH 3apAfdoB oT otkoca Gepera Ha 0.9 £ (rne
h — rayGuna zanoenus sapaios).

[lpu orcyrereun nyrooGpasuoro ouepranus Gepera pexu (Jsora)
HYXHOE OUepTaHHe eMY MOMeT ObiTh NpPHAaHo BCNoMOratTe/NbHBIMH
B3puiBaMi, [Ipou3BogcTBO TakuX B3pRIBOB MOMKHO OCYIIECTBJIATH Kax
A0 B3PLIBAHHA OCHOBHBLIX 3aPfAA0R, TAK # OANOBPCMCHHO ¢ HMMH, Of-
HAKO B3PLIE OCHOBHBRIX 3apal03 AONIKEH NPOH3BOMHTLEA € OTCTaBa-
HHeM Ha 2-—6 cek.

Pacuer sapsinos  npoussopurea no gopmyie (28). Beanuuna
vaensiioro pacxosa BB & saBucur orceoilers BB u Baprisaemoil no-
POAbLl H NpUHHMAaETCH cormacHo taba. 14.

Ilpu Hazuumm B rpyHTax mepxuero NPOMeEp3UICro ¢0si BEC 3a-
psina ysennunsaerca Ha 10—20%. Ilpu arom, yem Goawue & no cpas-
HEHHIO ¢ TOJNIHHOH MPOMEP3UIEro CIOf, TeM MEHblie NPOUEHT YBe-
JIHYeHHs 3apsija.

Hanuvie Ta6a. 14 moryr 6uTh o6BeiuHens npuMLKesHHol 3a-
BHCHMOCTBIO, OCHOBOI N5l YCTAHOB/IGHHS TAKOH 3aBHCHMOCTH AB-
JSeTCH caenyiouiee,

Ckopoctr, coofmaemsle NPH B3pbiBe, JACKHLL OHTL TeM GONb-
ile, Yyem MeHblIe TMIOTHOCTE cpensl. [Ipu stoM paauye paspymennft
H COOTBETCTBYIOlUIHE pa3sMephl BOPONOK YBeNHYATCH. IT0 NpPHEeNeT K
ymennennio koacpuunenra k. Kpome storo, ymenbiiene niaoTHocTH
cpeibl OOLMIIO CRSZAHO € YMEHBUISHHEM B3aHMIOro KOHTakTa ua-
CTHIL H CO CHUMCCHHCM NPOUHOCTH. ITO TAKIKe NPHBOAHT K YMEHblIe-
auio k. Takum o6pasoM, Kak Npasuio, NpH yMeHbUICHHH TAOTHOCTH
it OOBLEMHOrO Beca | JOJMEH Takie VMeHLIIaTLes KohuiueHT &,

Cpadug, npuserenuniit wa puc. 53, NOCTPoSHNEN! Mo AAHHBIM
rabi. 14, noareepXaaer nMpaBMALHOCTL TAKOTO AONYICHHS. SMMH-
puueckas xpunag, oObeJMHsIOWAnA Ha 3TOM rpaduke 9IKCNEpHMEH-
TanbHble TOUKH, MOKET ObITL BHIpamena (opMmyJod:

k=0, (5" 83)

/

L

3aeck kB 10 o BHpAKEnH B K2t

Popmyna (83) Mmomer caymuTh jas BHYHCACHHA KOIDHIIMeH-
ra k, Korja NMEIOUIHICSE TPYHT He BXOJHT B COOTBETCTBYIOLLYIO
TabaHILY.
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Paccroanne or rpyan 3aGos BuiGHpaeTca B 3aBHCHMOCTH OT
ol
coothourers - =0,9 ¢ 1,0 ¢ yuerom ofccncucHusl  B3pPHIBOM Tpe-
OyeMuiX pa3mMepoB MJOTHHL!, NEePEMBIMKH HJAH namonl.

B cnyuae nmemocratoutioro ofibema n3puizacModl nopoaw Ang co-
opy¥aeMoro odbekTa MHOrla ueiecooOpasno NMpoussectn 3abaaro-
apeMenHoe Hapatusanue Gepera no BuicoTe.

3a J. H. ¢. (w) 3apafa NPHHHMAETCS PACCTOANHE OT HAMEHeH-
HOTO NEeHTpa 3apaia 10 OOHAMEHHOH NOBCPXNOCTH 1O HODMAJIH.

[Ipu onuopsjHOM paclofOMENHH 3apsilos NOKasaTeJAh TrOPHA
n ofuyao nNpHHMMaercs pasueiy or 1,0 g0 2,0 B saBucumocT OT
rpefyeMoil AajibHOCTH BhiGpoca MOPOALI H OT pacnojoxeius 3aps-

3 ¥ 1T
AR BEP 4

B
X q

~f (FIEEOPUN, 4
é X1 5 npavwocmy

5

- —t=

AT NEES o=

k=

| |
1
i

]
g 500 2000 2500 aasﬁﬁ‘r'i‘v%‘lﬂﬁ

Puc. 53. I'paduk sasucumocTn Xoadunuenta k or ofneMmoro peca o Karve-
FOpPHH NPOMIOCTH FPyHTA

L1

J0B B BLICOTHOM OTHOINEHHH Haj) FpPelHeM COopyXaeMOH IJIOTHHH
HJIH NEPeMbIYKH.

Paccrosuust Mexay 3apsiiaMi @ B 3aniCHMOCTH  oT BGpaR-
HbIX 3HAMCHHHA A M @ NPUHHMAOICH B CALLYIOIHX npefetax:

npy =10, a= (9% w,
« =15, a= 1,25 w,
. =20, a=10b w,

Ilpu pacnonokeHnn 3apfaioB B Erpﬂ,:l.a 3apaibl A0KHB OBITH
pacnosioykens! oAuH npotus apyroro. [lpu pacnonoxeHun Tpex pa-
OB 3apsjisl 2-ro psjna pacnodiaratores B IPOMEXYTKax MexKay 3sa-
pagamMu kpainnx psaos. [laa sapafos, NMOCJAefVIOUIHX 34 NEPBLIM OT
OTKOCa psjoM, suauende n npunumaerca na 05 Ooablue 1t Ans
sapagos Tperhero paga n—ia 0,50 Gosabiie 3apaios BTOpoOro psia.

Ilpu pacnoaomcnuy 3apsjos B HECKOABKO PIOB, KOT/Ja LEHT-
Pbl 3apsAA0B HAXOAATCA 3HAUNTEAbHO HIKe rpelufi  CoOpYIKaeMOoll

“ﬂﬂTH-HH, NoKa3saTeJib rOpHa  3ajlHero  pH/ld HE JOJAKCH [OpPpCHLH-
uare n=|,5,
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tagauna 14

Cpeannfl 06beMHbIA BEC TPYHTA 7 H COOTBCICTRYIOUHE 3HAMEHHR
KoaHIHeNnTa & A% 3apaaa HopsaissHoro smbpoca

' Cpeannd
= ofpernui sec
2 = rpynTa hecre- | Hncaonoe
o Hanmenonanue rpyuta | CTHEHHOM Ci= | JIHAMCHHE
-4 b crosmie 7 (R pws ow
:EE". = " xzat
2 3 d 6
1 | 1| Iecok 1 500 0,50
2 | Cynecor 1600 0,540
3| Pacrureanuwit rpyur 1 200 0,80
4| Topd 13t} | 0.5
| _ —_ P : =
1 | Jlerkuit it alccosmanuii cyrammox 1 600 [ {,490
2 | Baamupil, puxanit adce, MErEmii coaoHuak !
H caaueln 1 GO0 b0
3 | Cpapuft Meaknit ¥ cpeiauit 10 15 . 1 700 | 1.0
4 | Naotuwit pacTHTEALHBI rPYHT © KODHAME
H TPpasoH 1 400 (.85
9| Topd u pacTHTCABHMH TFPYHT C KOopuaMM
amamerpos no 30 e 1100 0.80
6 | Tecok n pactuTeALHEWIL FPYHT, CMClAHHE
CO MEeOHCM, rajdbKoil B menoi 1 650 (.40
7 | Hacutnnoit cacxasuimiicd rpyET ¢ NPHMCCHIO
meGHA WIH rajdbkn 1 780 1.0
8 | Cynccok ¢ npumecso webus, raaskn u crpo-
HTEALHOIrO MYCOpa 1 900 1.1
|
1T | 1| dKuprnasn Markan raumd, B TOM dpcac  op-
CRAR o MOpeHHaN 1 SO0 1,213
2 | Tameawil cyrannox 1 750 1,2—1.3
3 | pasuii kpyuusif, raapka u mebenns Kpyvn-
\ BpocTbio ot 15 qo 40 aru 1 750 1.2
4 | Cyxoit alcc u alcc ecrecrseHHON
BAAKHOCTH, CMCIIARHWIT € IpasHem nan
raapKoil | 1800 1.2—=13
5 | Pacturcannas aeman Hau ropd ¢ wopuamu
auamMerpos foace 30 e [ 400 0,9—1.0
6 | Cyranuok, cvemwanusmii co meGoesm  wan
FAALKOH H CTPOHTEALIM MYCOpPOM 1 90t 1,1—1.3
' ¥
IV | 1| Tuxeran nosMopan rauga, B TOM uHcle
TBCPIAA 0PCKan H MArKan xapGonnan 1950
2 | IKuptan rawna HoTAKeAW{i CYLANHOR ¢ npn- |
Mechi  meGHd, raabki B CTPONTeAbLIOID
Mycopa n Gyaur secoM Ao 25 w2 ¢ Co- |
AcpHaHueM Oyamr g0 10% 1950 S
3 | Mopenran ranua ¢ paaynamn pecos no 0 x2 :
npi Haanyus sBaaveos po 10% po obwemy 2000 1
4 | Caanucesan rapna 2000
5 | Kpynuaa raanka paaseposm no 90 wa unc-
Tan HAK ¢ npuMecto 6yanr secom 10 10 we, 1950
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lipodoawcenue maba. 14
Cpexnnft
- " afiuesidalt mee
3 - rpynTa B ecTe- | Yncanuoe
Om | 5 Haupmenonanme rpyuTa cToe oM eo- | Insucune
gz | © crommwn 7 | R 8 xea®
e I oK
1 2 4 4 5
IV | 1| Maoruwh orBepacsunii aécc o orpepiles-
MK COADHYAK 1 S04
2| Cuementnposanunfics crponteanmiai suy- |
cop ' 1 87
3| MetaanypradecKue HCBBBETDHBIIHeCH LA
KH 1 500 1, 4=—1,6
4| Meprean suurgnil # OnOKH | 500
5| Jdpecna 1 8§00
6| Mopena ¢ Baaynamu g0 30 x2, npu Haau-
i HX Goace 10% w a0 0% no obwvemy 2 100
V | 7| Tpeneia B MArgKHe MeloBHC IMOPOAM 1 550
8| Tmepaan kapGonuman ramua | 924)
9| Kouwraomepar ecaaGo cuesentupopaunsifi |1 900—=2000] 14—1.6
12| Caannsl pasase, HCKpEngue 2 000
131 Func 29
VI | 1| Tydj n nemaa | 100
21 HapecTHAK MATKHA, NOpHCTHI, CHABHO TpE-
MHNOBATHIA B PAKYIICUHHE 1 200 1,6—1.65
3| Mea naoruni 2600
41 Autpanur 1 FOO
S Caannnt cpeineil Kpenoery 2700
6] Mepreas cpeineit HA0THOCTH 2 300
Vil| 1| Kouraoumepar ¢ rassioli #H3 OCH10ui4x
NopoA #Ha H3HCCTKOBOM ueMcenre 2200
2| MMecHanik rAHKHCTHI, BRBETPEHHNA, CHAL-
HO TPCUHHOBATMI 2 000 1,6—1.7
3| Caanen, ragnpcril kpensui 2 8O0
4| Mepreas Kpenkui 2 500
VIIl| 1| TCpanur apecpanui 2 300
2 WispecTHak MCProjMeTme 2 300
3| TMecwannus ranupcrui 2 200 1,60—1,75
4| Caanum cawaaume H FAHUHCTHMC 2 300
9| Aurmipni 2900
IX | 1| Ipannr, rueiic, crennr, MATKHE CHALIO Bi-
BCTPCHHBIC 2700
2| 3MmeeBHK cTaIbKOBAHNLI 24N
3| Masectuax miothuil 2500 1,75—1.85
4| Kouraomepar ¢ raabkon #3 ocalodimWx no-
PO Ba KPEMHHCTOM uesmenre 2500
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Mpodoawcenue matia. 14

| Cpeanui
= ofisesmun B
= E (rpynTe uecre- | Yucannoe
E IE =4 Hausenonanme rpynTa CToLpnow Co= | Inavende
gy & CTORMUMN R w ke m®
e T n k2 a
1 2 3 ! 1 5§
X | 1| Hoaoumur 2 700
| 2 | MapecTuak xpensuil I 2700
3| Mpasop 2700
4 | Tecyauuk naorumil na HABECTKOBOM UeMeH-
Te 2 GOD 1,80-2,0
5 | Caaueuw necuausli xpenkui 2 GO0
1
' |
X1 | 1| Ppagnt kpynuosepuscTuiil 2 K00
2 | Hoaouur pecsMa xEpenkuit 2 GN)
3 | 3mecsHK 2 600
4 | Kouraosmepar ¢ rasvkofi M3 papepieHubx
NOPos HA HIBECTHOBOM HCMEenTe 2 800 1,86—2,20
5| NMecyaunk KpeukHil va KeapuesoM UeMCHTE 2700
6 | CHeRAT KpyunO3epHUCTMA 2700
XIT| 1] Auneanr u 6asa’bT €O CACAAMH BWBETPH-
BAH NI 2700
2 | Muefic 2 600 1,90—2.40
3 | MasecTunk mecuMa kKpenkuii 2900
4 | Kosraosmepar ¢ raaskofl H3BepEeHunx no-
PO Ha KPeMUHCTOM LCMCHTE 2800
O | Tpaxwer 2600
Xill] 1 | I"pauur cpeanesepunctuin 3100
2 | uefic kpeukuit 2 800
| 3 | JlnaGas 2 700 2,0 =260
| 4| Nopdupnr 2700
5 | Tpaxnr gpenkuf 2 800
6 | Cuerut cpeinesepHucTLl 2 800
XIVI 1| I'paanr smeaxosepauciniii pecuMa xpenxsif 3300
2 | peunt-ruefic 2 900 2.10—2,80
3 | Mnopnur 2900
4 | Hanecrunk pucumedi xpenocrH 3 100
5 | Nopdupur kpenkui 2700
XV | 1| Amaeaur, 6a3anst, porosng xpenknfi 3100 .
2 | Nunatas, auopuT Bucmefl kpenocin 2 900 2,20—-2.90
'3 | TaGbpo ® KpapuMt Kpenkne 2 8GO
XVI| 1 | Basaasr aafpanopoemit # 0JHBHHOBM 3 300
2 | laGGpo-anabad, Koapunt H NOPHHPHT HCKIMN-
YNTEALHO KpCnKne 3 300 2.30—3,25
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[Tpu 3sHauYHTENBHBIX PacXONax BOJAL B peKe JAs YMEHbIIeHH:
ITOTO PACKOAA B MOMEHT OCHOBHOINO B3PbIBA PEKOMCHIAYETCH TaM, rie
970 BOINOMKIO, BHILE COOPYKAEMONH TUIOTHHLL HAH TEPEMBIYKH Nepe-
KPbITh PEKY B3PLIBHBIM CcnocoGoM XOTfl Obl 1a HECKOJBKO JACCATKOB
CeKYHIL

[Tpn MuOropsaHOM pAaclOMOMKEHHH 3apinoB N B3PLIBAHHH HX
NoCJACANBATCALHO APYT 3a JAPYTroM WYP(Ll AOMMKHEL OHTE  PaCnoQ-
HOHB! TaK, YTOOLI B3PLIB 3apf/ios O1HOro PaAaa He MOr PaspywuTh
verbs ypdos caeayouero paaa. Pajbl B3pLIBAIOT MOCJACI0BATCIABHO
OJIMH 32 ApPYyruM ¢ uHTEpBasoM ot 2 no 6 cek.

Hachine MJIOTHHE HIAH UepeMbMKH 3a/annoro npoduist H3 rpyH-
Ta MOXHO MOJAYVUHTL BApLIBAMY 3aPAA0B, PACnONOMEHHLIX B Gepe-
rax pexi Wi Jjora takum oGpasom, uToGhl NPH B3PHIBE MO/ ofipa-
30BATLCA DOPOHKA, MO oOnemy npesocxogsamasi wa 30—50% ob6bem
MJIOTHIL WK O€PeMBIYKH.

Jlns oKOHYATENBLHOrO pelleHus BONpoca 0 peadupHax H pacrnono-
WMelun 3apsios nepen GONBUIHMH B3PLIBHEIMH paboTaMH  peKOMEH-
1yercs NPOBOAMTE ONBITHHIE B3PEIBH B YMeHblIeHHOM OOBEMe H B
YCIIOBHAX, AHAJOTHUHLIX NPOEKTHPYEMOMY B3PHLIBY.

2, Merol KaMepHLIX 3apAnos

O6BeMpl 2apaaHsX KaMep, TPeOYIOWHecs /if noMellenus 3api-
108, paccunThBaloTea ¢ yuerom ofvema BB n Tapsl, TJIOTHOCTH BB
4 OGBEMa KPEeneXHOro W H3ojmpyloumero wmarepuana (Toib, JOCKH,
MellKoBHHa B Mp.).

Pacuer npouzroantes no QGopmylie:

V,=k, S (84)
‘F'lr.‘l‘

rae V ,— ofGneym rpedyemoii 3apanuoil Kavepnl Buepie B M3;

k, — xosuurnent, KOTOpLI KoAeOaeTCa B npelenax L I—L9 W
onpejlefsieTcs B KAXAOM OTIeqploM ciyuae ¢ yHueToM
neficTRITeABHAX O bEMOB KpemeKHoro Martepuana, Taphl
H H3OARALLHH,

C,, —-pec sapsna;

0,, — naotHocTe BB.

Kamepay momkna nmpuaapatbes opma, BOIMOIKHO fnuskan K
KyGrueckoil, ITpu nece 2apsia, NPeBbIIAIONIEM 20 7, gamepe MOXKET
npHAaBaTECs GopMa NPAMOYIOJbHOIO Napanjesenuneid, KpecToBas,
T-o6paatiast u ap. B stnx cayuaax (opma kaveps JOMKHA ObTH
npoBepeHa no kodHUHeUTY COCPEAOTONCHHOCTH 34psia:

3
- ) ,ﬁg-!e“f Ve (85)
‘E'!c,'l s T R.ﬂ_ = '
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rae V, — norpeluniii 00beM KaMepH B M7

e, — pacCcToOsIMIC OT UEHTPA 3aAPNAL A0 Hauboaee yraaennoi
TOUKH B AL

Ha6Gpaunan opma 3apaanoii kaMepsl u JWHEHHLHE pa3aMepsl
nocaefneil CUYHTAIOTCH NPHCMJEMBLIMY, €CJAH 3HaueHHe Ko3(uuuenta
k., He meHee 0,41,

[Ipy Hanuuup B onacHONl 30HE OTBETCTBEHHBIX 2JaHHI H COOPY-
wennit konnveetno BB, koropoe Momer ObiTh B30PBAHO B OJHIT MPH-
Phlﬁ?ﬂlgmwﬁﬂ 151 3THX COOPYMEHHI, OnpeAeasieTcs npr NOMOULH
raba. 15.

3. MeTtod, KOTJAOBHEIX CKBAMKHH

MeTtos KOTJIOBBIX CKBaXHH COCTOHT BO B3PbiBaHHH COCpPENOTO-
HEHHLIX 3apsA0B, pasMellaeMblX B KOTJax, obpasyveMmbslX npocTpen-
KO CKBAXHH,

KorsoBble CKBaX@HHBI NPHMENSIOTCS B CJAyvasax, €c/id conpo-
THBJCHHE N0 MOj0IIBe YCTYNa HACTOJABLKO BEJHKO, 4TO 3apsji, nome-
IECHHBIE B HHMHEHR YacTH CKBaXHHLI, HE B COCTOAHHH NPCONOJIETDH
ITO CONMPOTHRJICHHE.

CKBaXXHHBLI NPOCTPENHBAIOTCA HA YPOBHE MOAOUIBLI  YCTYNa HAH
HHXKE ero H B NOJAVUYCHHBIE KOTIH MOMEHIaloTcs sapsiinl, JAocTarou-
Hhle 71 [PeooICHHA CONMPOTHB/CIHHS M0 MOI0IIBE yCTYna.

Korjga KoT/0BBle CKBAMCHHBI NMPHUMEHSIOTCS BO DIAMKHLIX TPVH-
rax, ofsi3aTenbHO NpEMeHcHHe HerHrpeockondueckux BB, manpumep,
TOJIA.

Pacnosioxenue KOTJOHBIX CKBAXKHH W pacuer 3apsijloB TPOH3BEN-
NATCA TAK e, KAK H [IpH KaMEPHBIX 3apsjiax.

Cxpax<uHpl, nojjiexauise NPOCTPeAHBAHHIO, JOMKHL ObITL NPo-
OGypeHbl HHMKE KpacHOil oTMerky (MOJOMIBLI YCTYNA HJIH TPaHIICH).
Ilnuua nepefypa, uicJO NPOCTPENOB, BeJHYHHA 3apsaa H 3a00HKH
JUISL Kam10ro NpPoCcTpeinBaHng JAOJKIE ONPelessThesl ONBITHLIM MY-
reM. Ilo pesyabraram onsiTHeIX pafor cocramjsiercsa palouas HHCT-
PYKILHS 710 NPOCTPEJIHBAHHIO CKBAMHAH AJA jAannoro o0bexra.

[Npu npocrpenbusix pafoTax 3apsjibl MOMELIAIOTCH B CKBaXKHHE
IOTPOHAMH H pPOCCHINILIO; B3pbiBaHHe 3THX 3apsAloB NPOU3BOZHTCA
narpotaMu-GoeBsHKaMH.

[lpocTpenusanue CKBaXKHH MOMKET NPOH3IBOAMTECH OTHEBBIM CHO-
c0o060M, 3JICKTPOB3PLIBAHHEM H JCTOHHPYIOUIHM LIHYPOM.

[Mpr npocTpesIHBAHHH OrHEBBIM CrocoboM JMHA  BOCHJIAMEHH-
TeNbHOl TPYOKH A0JMKHA GuiTh He MeHee rayGHHbI NPOCTPe/HBaeMol
CKBaMHHBL 1 BO BCAKOM cavuae ne mepee 1 at. llocne xaxporo npo-
cTpeJa CKBajiuHa 3aMepsieTcsi W NPH  HeOOXOIAHMOCTH  OHHINACTCH.

[Tpu sapsykeHnH KOoTAa OOSBHKH MOJMKHLL ObiTh ONYUICIHL! B HETO
[ocJie 3acChIKH Nepuoil MoJIoBHIbLL 3apsaaa.

B cayuasnx, korja tpebyercst Goaswiee apoOjeHHe rpyHTa no
peell BbicOTE YCTyila, B CKBaXKHHY MOBEPX KOTJa ToMeuaercd Jo-
noJiHHTeAbLAKIT 3apaa (konouxoswiit), Ilpu 3TOoM HeolxoauMmo, UTO-
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Oid CYMMapHBLIH 3apsit He npesbilian pacueTHoill BeJHMHHLI 3apnla
BLIGPOCA,

4. OpraunzaumonHsie W JApyrie yKasaHus 0o npopefeHHio padoT
NPH METOlE KAMEPHLIX 3apsios

Mecra pacnoJioKeHHsl 3apAAOBR HAMEYAIOTCA HAa MECTHOCTH NpH
NOMOULH HHCTPYMEHTAJbNON CheMKH H NpOoBepAloTCH PYKOBOJHTE-
JeM B3pLIBHLIX padoT.

[pu B3puBanuy «Ha BEGpOC» rPpyHTa 8 TeJO NAOTHHLI HAH Nc-
PEMEIMKH OCb COOpY:eHHs pasdupaercda W sakpenasercs Ha MOCT-
gocTi. COOTRETCTBHE MOJOMENHsT OCH Ha MECTHOCTH NPOEKTY (PHKCH-
pyercs creltHalbHBIM AKTOM € 00fi3aTe/ibHbIM yuacTHeM MNpeacraBH-
Teseil mpoeKTHON H CTpoUTEALNON OpraHH3alHil.

[Mo oxkonuanuu nNpoxojikyd (QakTHUeCKoe pPacnoNoKCHHE mypdos
H KOTJAOBHIX CKBAMHH (PHKCHPYETCS Ha UepTexnax Ha OCHOBe HHCTPY-
MCHTANLHON CHeMKH He3aBHCHMO OT HAJAHUYHA HJIH OTCYTCTBHA OTKJO-
HeHHil OT NpoexTa.

Ecau papuiBioff yHacTOK J/Ifl YCKOPEHHA 3apsiKeHHs pasaenser-
el Ha OTACALHLIC CeKIHY (rpynnm), TO HENOCpeacTBenHoe PYKOBO-
CTBO 32PAJKON KaMep B Ka)aoil CCKIHH H OTBETCTBCHHOCTL 34 3TY
pafioty pozjaraercd Ha CHEUHANLHO  BBUICJACHHLIX  HAUAILIHKOB
CeKILHT.

[lpr npopejleHAn 3MH30AHYECKHX B3PHIBOB HAYaJbHHKH CeRIH
20 Hauana 3apaXKaHMUS JIOJXKHBL JHYHO NPOBEPHTL pasMep H roiop’
HOCTD 3apAANLIX KaMep M NPHHATL HX MO axTy.

B cayuae, ecan Gyner ofuapyxeno, uto oObeM 3apANHBIX KaMep
MCHBIIE TPOEKTHOIO, JOMKHE ObITh HEMELNCHHO MPHUATLI MEpLl JUlA
q0BCACHEA OOBEMOB HX JO NPOEKTHBIX NyTeM YBENHUYCHAS AAHHB
Kamep.

ADEIBHHKY Nepeji 3apamanuem joikiia GuiTh BpydeHa CXeMa
pacrionroxcennss BB u Goepikop B Kamepe,

Jlonycxk B OXpaHseMylo 30HY NPOH3BOAHTCA 1O CrelHANLHLIM
NPONycKaM, BHIAABAGMBIM DYKOBOJAHTENEM  B3PLIBHLIX pabor HAH <
¢r0 paspelenns,

Myt pas gocraskd BB x mypdam or ckiama JOMKHEB  ObiTh
HOTOTORJIEHL 3a6/1aroBpeMeHso TaK, 9To0B T BO3MOMHOCTH H30e-
MATh BCTPCUHLIX JABHMKEHHH.

B cayuae opramuzaitin Ha Mecte pabor cxaana KpaTKOBpemeH-
HOTO XpaHeHiA B3PLIBHLIX MaTepHajoB Ha3HauaeTcs 3aBeayIomHi
ITHM CKAAM0M /AR PYKOBOJACTBA OTTPY3KOH H BejleHiss YyeTa STHX
MarepHanos.

{a nopepXHocTH ¥y ycThst wWyphon ycrpaunaiorcs CrelHaIbHBIE
maotaakn aag pasmeienus BB, npeanaznavacMbiX K 3apiiKanuio.

Ha kaxiofi naomajike posje mwypdos aonxno ObTe A0CTATOM-
Hoe KolHuecTBO Opesentop i Tons jaas ykpurusi BB Ha cayuaii

WO I,
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Ecau ans 3apamauus "epes wyph A0a3KHO 6LITE nponyuieno Jo
5 r BB, 1o Bce norpefnoe KONWUECTBO €ro AOAXKHO ObiThb YNOMHEHO
Ha naollajke Ao navana sapsaxauusa. Ilpm norpeGHocTH e Gosee
5 r BB neposle 5 r yKaaiaLBawoTes Ha NJAOLIAJKE j10 Havana saps-
HMaAHHA, 8 NOCHeAYIOLIHe JOCTABJAAIOTCA K Iuypdam B npouecce sa-
PsiA AN,

Cnycx 8 mypjnl B3PLIBHHKOB H NOJACOOHLIX pafounx monKen
NMPOHIBOAHTECH NPH MNOMOIULH BOPOTKOB, ODOPYIORAHHEIX TOPMO3IaMH
(B pe3epse crenver HMETh NpH wypde BepeBOUHYIO JECTHHILY), a 11py
HerayGoknx wypdax (10 5 M) — 1Mo BePeBOUHLIM HIH JI€PeBAlHLIM
JICCTHHILAM.

Ilpu nannunn 8 mypde symna nocaennnit aoaxen ObThL nepe-
KPBIT NPOYHBLIM JePeBsiHHbIM HACTHJIOM Ha YPOBHE NOAOLHTEDL] KaMepnl.

Juo mypda (wau wacrun naa syMnom) nepes HawanoMm 3aps-
KaHU AOA#HHO ObITh YCTAaHO TOAEeM,

Boane kaxpaoro mypda yeranasaupacTess TabAHUKa ¢ yKasa-
HHCM IIGME"]JE EEIPFI.[[E H Beca €ro, a TpH HeCKOJLKHX CDPTHH
BB — Beca kaxpaoro copra BB p sapsne.

Hna nopaun BB s xamepnt Moryr ObITE HCHONB3OBaHBL CNEAYIO-
e cnocodn;

) npu 3apsokauuy kamep uepes wyphs ykynopennmimin BB
cnyek BB npoussonurtea NpH NOMOULH  BOPOTKOB WM Ha Bepeprax.

2) npu sapsmannn Kamep vepes wWwypgu nacuinblo cnyck BB
NPOU3BOAHTCH B MCUIKAX, B CHCUHAJBHLIX SUIHKAX-JTOTKAX WIM B
Ganbax. Ilpn pece aapsina Gonee 3 T — uepea CrnelHanLHO YCTalOR-
JeHHble No Beeil suicote wypoa Tpyon ceuenwem 0,22X0,2 a wan we-
pea GpesenTtonkie pykasa., DB pepxmiolo wacth TpyOGw BCTaBAACTCHA
BOPOHKA, a NoX TpyDOil yCTananBiHBacTCd TIPHEMHLIN  HaKJIDHHLIH
(B cropony kamepwl) Jsotok. Jlas Jukeaauun B Tpyde npobok H3
BB yepes TpyGy A0 Haualia sapsiaHus A0JMHA OblTh NponylieHa
BEPeBKA C Y3namu;

3) npn 2apsmanng Kamep uepe3 wrteabHu nogauy BB (B zapi-
CHMOCTH OT Beca 3apsijia, CeweHHsl MTONLHK ¥ yioOcTea pafor) npo-
H3BOAAT HOCHIAKaAMH, TauKamMH, CanazkaMH HaH «XKHRLIM HﬂI!H{‘H-E'FIG."-IH.

Eciu 3apsa cocront u3 Heckoabkux puaos BB, 10 BB ¢ nau-
GoNiblicH CKOPOCTLIO JETONANHH JOJKHBI OBITh NOMENIeNL B LCHTpe
aapana (Kamepm).

Tapa, oceofomnaomasncs or BB, nomxna 1marensio OUHlaThL-
¢ or ocTaTkos BB w vGHpaThes na 3apanee OTBeIEHHbIE MecTa 3a
Npefesikl BOIMOMKHOTO BhIipoca nopojisl 0T B3pLIBa.

Ecan B wyphax HAXOMTCA INEKTPOMOTOPBl AAA  Hacocos, TO
nepen ONVCKaHMeM B 3anpsainble KaMepbl GOEBHKOB C 3JEKTPOJeTo-
HATOPAMH 3JEKTPOMOTOPH H NOAROASIUIHE TIPOBOAA JAOJIKHLI OHITh
ViaJensl.

Ecan B nansom wypde nepozmoxuo oboimick Gez Henpepbie-
HOMD OTKAYMHBAIIHA BOIW H IIEHTpﬁﬁEH{HhIE HACOCKH HCNL3IA 3aMCHHTD
KAKHMH-JTHO0 JIPYTHMHE, 3JEKTPOB3pbIBaHHe 3apsijla 3T0T0 1wypda ne
ROTYCKaeTcs.

110



BOeBHKH JOJIKHLI HMeTh XECTKyio O000JOYKYy B BHjle AEPEBiH-
HOTO SIMHKA MW JKejeaHofi GAHKH C OTBEPCTHEM, OKAHMJCHHLIM Ty-
NBIMH KPASIMH, AJAA TIpONycKa ACTOHHPYIOUIEro WHYpa Ml NPOBO/ACH
NEKTPOLCTOHATOPOB.

Ilpu saexTpos3pLipaliii B KAUCCTEE HHHIHATOPOB B UCHTPE Goe-
BMKA TIOMelllaeTcsl OJHH HJAM JiBa IJCKTPOJETOHATOpa € NpHKpenJcH-
HbIMH K HHM H30J5UHOHHOH Jgentoil 5—0 KancloJafaMH-ACTOHATO-
paMH.

ITpi GeckanciobHOM B3PLIBAHNH JSTOHHPYIOULHM IUHYPOM Td-
KHM MHHIHATOPOM fABASAETCS CAOMEHHBIl B HECKOJBLKO pas Koueil ae-
TOHHPYIOUICTO IIHYpa ¢ 3aBA3aHHLIMH Y3JaMH.

K nposofam 31eKTPOCTONATOPA BHYTPH GOCBHKA JOJIKHLI OLITh
NpUKpENAeHs MIaHKy, [PeLOXPaHsioue NPOBOAa OT BLIACPTHBARIIA
H3 OoecBHKa.

K ka)jioMy roTopoMy GOeBHKY MPHKpEnsercs spJblk (Gupxa),
Ha KOTOPOM yKaabiBaetcs Homep GoepHKa, HOMEp 3apsia, i KOTO-
poro mpeanasHayeH GOEBHK, a NPH BJEKTPOB3PLIBAHHE — H OMHUe-
CKOe CONPOTHBJEHHE 3JIEKTPOJETOHATOPA € KOHUCBHKAMH B foenHKe,

KoanuecTeo GOCBHKOB, pa3MellaeMbiX B KaMmepe, AONMHO OLITh
e menee ApyX. BoeBHKH BHOCATCA B KaMephl B rOTOBOM BHAE i 110
MEILLAIOTCH B LEHTpe 3apaia.

KoHTposiblibie TPORepKH GOEBHKOB H SJEKTPOBIPLIBHBLIX cereil
HOJKIE NPOH3BOAHTLCA COMJIaCHO CNEIHAJNLHOH HHCTPYKLMH.

[lpososa or GOCBHKOB M ACTOHHPYIOULHIT WHYP BHIBOAATCS Ha
NOBEPXHOCTE B 3aKPBLITHIX NEPEBAHHDLIX wesobax, Tpybax u T. IL

[lposona u AETOHHPYIOULHH LIHYp OT GOeBHKOB /10 eno0oB
noMmxHbl GbiTh 00epHYThl HECKOJBKAMH CJIOAMA nepramMenTHoil Oy-
Mar.

[lo okonuanuy 3apsKaHHaA KaMmepbl JOJKHDI ObITh 3AKPLITH
NJIOTHBIMH JICPEEAHHBIMH HIHTAMH HIH JOCKAMH, YRPENISCMBINH pac-
nopKaMu B MPOTHROMNONOMKHYIO CTEHY wypda nwau wrpexa. 3aKpbl-
THe KaMep u nocaenyioulas 3aboika BLIPa0OTOK NPOH3BOASTCA TONB-
KO ¢ pa3pellleHHsl TEXHHUYECKOTO PYKOBOMTCAS BapuiBALIX  PadoT.

JaGoiika wypdod i WTOACH NPOUIBOAUTCA TIO Beell ANHHE, NPH-
yem nepssie 2—3 M OT 3apajia—neckoM Wil 3eMJieit, Ha ocTanLHOM
e NPOTSUKeNHH — MNoPoJoil, BHHYTOH NPH MPOXOIKE BLIPaltoTOK.

3aGoiika myp(hos BLINOJHAETCH CBOGOAHKIM cOHpacupanueM 3a-
Goeunoro MaTepiaia n mypdsl; 3atoika IToNeH 1 APYIHX rOPH30H-

am

TAABHBIX BLIPAtOTOK — IMJIOTHOH yKAajAKol 3aboeuHoro MartepHana
BPYUHVIO.

Paauycsl onacHbiX 30H JUI% moneil § MexaHM3Mon npi B3pLibBa-
HHH KaMEPHLIX 3apAaloB «Ha BhIOPOC? ONPEACARIOTCH B 3aBHCHMOCTH
OT I, Il ¢. @ 3 noxasareas papsiba n no Tata. 19.

Munas cTamitis TOJKHA HAXOAHTLCA B Ge3onacHOH 30HE WIH
MOMEINaTLCA B VKPLITHH, YCTPOICTBO KOTOPOTO JIOJIKHO rapaHTHpO-
gaTh Gesonacuoe npeGhipanie B HeM Jionei.

Tocne nonpedchisi K MHHHOM CTAHIIHE MPOBOJOB OT HCTOUHHKA
yoKa Y MHHHON cTaHIHH BuicTagaserca oxpaha.
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TaGauga 10

3nayenpne paguycos OHACHBLIX 30H NPH NPOH3BOACTRE B3PLINOR HA
seibpoc (B &)
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MpamMevanne. TaGanua cocrasrena ¢ YUETOM MPAKTHUCCKMX JANAKX:
SAUMCTBOBOHHBLIX U3 TEXHHUCCKHX OTHETOR O MPOM3BENEHHLX B pasHoe Bpe-
Mt CowapapuBNpOMOM MACCOBIX B3pLBAX.

B nomemenne MHHHON CTAHUMH JIONYCKACTCA TOJNLKO HAUAJILHHK
MHHHOH CTAHINA H JAWlla 1o ero ykasannio,

Boenoit pyoHALHEK MHUHON CTAHIHY JIOJMKeH ObLITh 2aKPHIT Cne-
HHAALHON KPBILKOH, 3anupaoulefics Ha 3aMOK, K104  OT KOTOPOro
JOJNKCH HAXOAHTLCA TONBKO ¥V HavadbHHKA MHHHOH CTAHIIHH.

IIpn onnospemennom  wapuiBavun  Gosbmwloro Konuucersa BB
(Gosiee 100 7) aonmuna GbiTh YUTEHA ra3oonacHOCThL B3pPHIBA.

K paspemennio Bonpoca O BEJAHYANE 30HB IA300NACHCCTH 10J-
ANBL ObITh NPHBJACUEHE! CNCLHAJIHCTHL

Bapuiganne  KaMepiielx  3apajloB  JIOJKHO  NPON3IBOJIHTHCH
B JIHEBHO® DPEMS /A BO3IMOMHOCTH HabMIOJCHHA MOMEHTA B3puBa
H OCMOTpa Pe3yabTaToB B3pHBa A0 HACTYIJIEHHS TEeMHOTHI.

JIHKBHAALLHS HEB3OPBARIIKXCSH 2aPHA0B JA0JMHA NPOHIROAHTECH
COrJacHo CNCUHANBHON HHCTPYKIHIL.

X1, TEXHUKO-9KOHOMHUYECKHE MOKA3ATE/IH

B peayausTate npuMeHeHHs MacCOBHX B3pLIBOB A 3arpaxie-
HHA BOJHLIX TIOTOKOB JIOCTHTAETCH CJEAYIOULHA NPOUIBOACTHEHHBIT M
IKOHOMHUCCKHI I(EKT: COKPAIAIOTCA CPOKH CTPOHTEALCTEA, [0BbI-
aeTCA NPOH3BOAHTENLHOCTL TPY/la, BuicBODOXAEETCH KBalH(HLHPO-
panHaa pabouas cHla B MEXAaHH3MBEL,

He rosops o cpokax Cokpaulenus CTPOHTEJNBCTBA CaMuX Mepe-
MBIYEK, COOPYIKAEMbIX B3PHIBHLIM cliocoboM, Mo CPaBHEHHIO ¢ JIPYru-
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\ METORAME X BO3BETEHNS, HCOBXOTHMO CKASATS, 410 A
neHHA BOMAHBLIX TIOTOKOR R3pPLIBAMH HE TPeBYeTes NPOROIM:
VaJOBONHOTO MepHo/a, KOTOPLIH HEOOXOIMM TIpH BCEX |
Jax, a noToMy npu IpH MCHEHHH B3pPhiRGD CPOKH CTpOHTE 1 NI0-
TAE | OGBERTOR B UEJOM COKpaulalTci HHOUAA Ha NOJiHBIH Ce3o0

B page cayuues npu NPHMEHEIHN B3PLIBHOTO METOAa CTp
feALCTBO MOMKer OuiTh npoBefeHo Ge3 MpeiBapHTEILROTO yerpoit-
CTBA BPEMEHIIBIX BOJOOTAOAHLIX KaHaa0n, Ges COOpYIHeHH: Bpe-
Mermay Aam0 W nepeMbltucKk H PAsaAtHbIX NOATOTOBHTENbHBIN pa-
§oT. B HEKOTOpHIX VCAOBNSX MO/KHO OYTEM B3pbiBa [eperopamu-
BATL BechbM4d ObICTpble H rAYOOKAE PekH, ecyd  OHH TEKYT MEKILY
ACCTATOMHO KpYThIMH Geperan. Takoii npwueM, B MacTHOCTH, MO-
HOT OKAZATLCSl HE3AMEHHMBM B ABAPHHHBIX CayHasX. BoaocHpoc
MoxceT GHMTh OCYUIECTRAECH NPH NOMOWH cOOpHOTO cithonoro BCAO:
CANBA M3 METAJAHuecKHX TPYO.

MpakTHyecku 3a cuer NPHMEHEHHs: MACCOBHIX B3PLIBOB Ha 3id-

rPAMIEHNAX BOAHBLIX MOTOLOB CPOKH CTPOHTEBLCTBA COKpalleHbL.

a) 0 Kouaay — ita h Mecaues
6) . TAC M 1 - . 8 mMeoAnn
p) , [IC M3 — o 10 amecanen

r) , PoRoxpanMAMmy— ; 3 rou

3a cuer cOKpallciusl CpOKA CTPOMTEJbCTBA HA  YKASAHMBIX
ofbeKTax Halue Hapoaioe X03dAflCTBO NOJYUHJIO CBBINIE 100 mJiH.
K8M-4 AOTOJHHTEJIBHOH SHEPTHH,

[MpaMeneHHe MACCOBUIX B3PLIBOB NPH COOPYKEHUI nepeMbiyen
UPHBOIAT K COKpalIeHMIO norpeGHois paGouedi CHAL B JICCATKR H 1a-
Je COTHH Pa3s M CONPOBOMKIAGTCH COOTHETCTEYIOULHM noBBILIEHHEM
APOH3BOAHTEIBHOCTH TPYA.

.ﬂaguue. HIJIIOCTPHPYIOUIHE  3T0  NOJOXKeHHe, NPHBeACHbL B
tabn. 16.

Tabauya 16
- : illm pednad ]Eﬁuuau chaa « rn-.-‘:;.-;_nm:
Cospaume-
Hauscnonanne 0oneKTOR npn oGMUNIEY CU0-|  TpW MACCOTHS nue pado-
cobax Bapu ALK el cnan
KEBAR . . o o o 5 « o = = s 53 15 000 180 B 84 pasa
FAIC Nl. oo - -
[leprosad MepPeMbINKA . . . 25000 300 . 83 ,
Husoeaa mnepemiuka . . - 20000 310 e 0
FaCMd..:...
Bepyopas nepesbluka . . . 30 000 270 . 11D &
Husosan nepesmmuka . . . 25 000 o4 ., 50
BoioxpauMasuie . . . - . . o« 160 000 1 100 . 145
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STH nanHble HC YUHTHLIBAIOT €lle TOro, 9TO NPH B3PLIBHOM METO-
ie CoOpymeHus nepembiiexk rayb6una OOBOAHLIX KaHaloB yMeHb-
niaercs, WAH, B OTACALHBIX cayyasx, HajJoOHOCTb B HHX OTNagaer
coBepIIeHHO.

[Ipn noctpoiike naOTHH # NepeMbl9eKk B3PHLIBHEIM  CTIOCOOOM
nanobHOCTh B KBanu(HuuposanHoi paboueii cHiae AxA 0TGOHKH H
vjiaJeHusl nopojbl W aiad obciyKHBaHHA MeXanl3MOB BOAOOTJIHBA
oTIajaer.

[Ipuuvenenne MaccoBbIX B3IpPBLIBOB AJAA YCTPOHCTBA FHAPOTEXHHYE-
CKHX machiled pefaer K 3HAYHTENLHOMY COKPALLCHHIO TPYAOEMKHX
pabor. CosepluieHHo ornajgaer noTpedHOCTh B IKCKapaTopax, asTo-
cAMOCBaJIaX, TPAHCNOpPTEpax H APYTHX TAXENBIX MeXaHH3MaXx.

3aTparbl CTPOHTENLHLIX MaTepHajlos, a rjiasHoe, TPAHCIOPTHRIX
CPEACTB A HX NEpeBo3KH COKPAallaloTcs IOYTH MOJAHOCTBIO.

Tonbko Ha oguoit 'IC Ne 3 or npuMeHeHHsT MACCOBBLIX B3PbIBOR
4 3arpaX\ieHHW BOAHOro MOToKa nNosiyueHa 3sxonomua s 1,1 wman.
py0. DTa cymMMa cJlaraetcs M3 SKOHOMHM HA NEpeMbiike B CyMMe
400 Thic. py0. H 3a cyeT YAEWEBACHHH KOMMAEKCA COOpPYHeHHs ys3-
aa — 700 Twic. pyo.

Ikonomus okoso 1 MJaH, pyl. noayueHa TaKike Ha CTPOHTElb-
cipe [2C Ne 1, Ao 1 mau, pybaedt na noctpoiike BOJOXpauHJHILA.




BhiBO/L bl

Ha ocHOBAHHH TEOPETHUECKHX HCCNeNOBaHHH H NAHHHX O RMpak-
rHYECKOM HCTONB30BAHHM HalpaBjeHHOro Beibpoca rpyHTa MacCosbLl-
MH B3PLIBAMH MOMHO CHENaTh CHAeAylolulHe BbLIBOLBL

1. TlyTem COOTBEICTBYIONIErO PACnoJIOXeHHs 3apsjioB y OTKOCA
rpyHTa HAH BOAHAM BOPOHKH, CO3AaBAEMOH NpeaBapHTC/BHO R3aphbl-
BOM BCMOMOTaTeNLHOro 3apsijia, BO3MOXHO ofecneudTh YNPaBAGHHC
HanpasieHHeM W JaNbHOCTHIO BHIOpOCA TPYHTa Npil B3pLIBE.

2. D1o ynpasjenue OCHOBAHO Ha TOM, UTO SHEPrHs B3phbiBa me-
penaercsl NMPEMMVINECTBEHHO TOH YacTH Maccipa TpyHia, KOTOpas
pacnojaoxntena BOJH3H  JIHHHHE HAHMEHBUIETO CONpOTHBIEHHA ¥ MO-
MET paccMaTpuBaThCl Kak  CcBoeoOpasnas (hopMa  KYMyJaAalHH,
MMEIONlasl CYLIeCTBEHHOR MpaKTHYECKOe 3HaueHHe NpH Hanpasieh-
oM BEOpoce TPYHTa B3PLIBOM.

3. Taxoil cnocofi ynpasaeHHs JjeicTBHEM B3peiBa B TPYHTE OO
HCBAH Ha OGUIHX CBONCTBAX ABHIKEHHS TJOTHBIX cpen NON NeHCTBHEM
B3PHIBA H MOMKET CYMTATLCA OCHOBHLIM MPHEMOM JUISl NONYHCHH:A HA-
npaBieHHoro BeGpoca NpH B3PLIBE.

4. Fean nanpapaennslfl peifpoc npuMensercs B AOCTaTOMHO
GonbuX MacwtaBax ¥ nanajouie Maccel rpyHTa  HMeElOT CpaBpi-
TebHO GOJblIHE CKOPOCTH, TO OHH YNJIOTHAIOTCS NpW NaleHUd B Ta-
Kofi Mepe, 4TO MOIryT YAOBJNETBOPHTL TPeGOBAHHAM, NPCABABAACMLIM
K TPYHATaM, YkilaibBaeMbiM L 3eMJAnble NAOTHHBL

5. TTpakTHyeckoe HcnodbL30BaNHE HANPABAEHNOTO BeIGpOCa rpyH-
Ta MACCOBLIMM B3DHIGAMI, OCHOBAHMHOC HAa H3JIOMCHHBIX TeopeTHue:
CKHX TIPeAnocHiKaX, NOKa3nBaer, uio 10T cnocoll KOpeHHEIM obpa-
90M H3MeHfeT pech XapakTep CTPOHTeNLCTBA THJIPOTEXHHYECKHX 1
HHEBIX SEMASHLX COOPYKeHHN, CoKpaulas cpoku paboT B TNOHTH COu-
ceM H3BABNAS OT NPUMCHeHH] CHOMHKEIX MEXANHUIMOE.

6. Ha ocioBaiity nonyueHEBIX peayvibTaToB CHACAYET NpH3HATD
HeoGXOANMBIM BCOMOpHO2 pacliRpeniie NPHMeNenHa  3TOTO cnocafia
JANA CTPOHTENLCTBA PAIMTMUHLEIX 3EMAANBIX coopyXeniii, ocobenno
npH ocymectenennn nocranopaenna LIK BKI1(6) n Cosera Mu-
uuerpob CCCP «0 nnave nofesaitHTHbIX aecoHacamaeHu, sren-
peHNsl TPaBONOJILHEIX CeBOOOOPOTOR, CTPOMTENLCTBA NPYAOB B BO-
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poeMop aas ofecneueris BHICOKHX M YCTOHYMBLIX YpoXaes B cTel-
uetx 1 gecoctennuix paitonax Esponeiickoii wactu CCCP». Meron
HOZBC/CHHA THAPOTEXHHYECKHX HAachinel HanpasieHHbiMH B3PbIBAMH
MOMKET HAlTH TAKKe NPHMEHeHHe Ha BEeHKHX CTPOHKAX KOMMYHH3I-
ma—ICyliduimenckoii w Crannnrpaackoit I9C, Tnasnoro Typkmen-
ckoro Kavana, Kaxosekoit rmapoctanuun, 1OmuHo-YKpanHcKoro H
Cesepo-KpsiMeKoro Kananos. |

7. Ha ocvoBanui nMeiollerocs onbiTa lpeloTBpalleHHa KaTa-
cTpodbl NPH NaBojJKe Ha OAHON pexe MOXKHO CYHTATh, UTO Hanpas-
JeHHuIH BRIGPOC IPYHTA B3pPLIBOM RABJAAETCH HE3AMEHHMbBIM TIDHEMOM
NPH JHKBHAAUMH NOAOGHLIX apapuii Ha THAPOTEXHHYECKHX COODY-
MEHHAX.

8 VyurmBas 3Haueine HanpasjieHHoro BuiGpoca rpyHta B I'HA
POTEXHHUECKOM CTPOMTENBCTRE, CJONHOCTH FABNEHHHA, NPOHCXOASLINN
DI 310M, MHOroo0pasye TEXHAYCCKNX TpeDdopauuil M MECTHBIX reo-
JAOTHYECKNX B TonorpadHueckuy YCHXOBHE, CHEIYeT CUNTATL, 4TO 3d-
TPORYTaS 37ech npofjeMa NOKa H3y4eHa eule HelocTaTouHo. Mosto-
My 1eo0X0ARMOo B jladpieiilieM MWHPOKO passepHyThb paboThl no He-
CIeTOBAHNIO MHOTHX HEpelenyinX BONPOCOR M B OCOGCHHOCTH CON:
pocon 66 YnJAoTHeHup rpyHta, o Koduuuente ¢mantpaunnn, ob
ocajgke m APVrux AerthopMauHaX SeMAAHLIX THIPOTEXHHUYICKHX €O°
opyikennit, nocTpoennnY ¢ NPHMEHEHHeM HANPARJIEHHOTo B3PBIBA.
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