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A PMAHCY POB, naq.otidena
(CpenasruinpoBoOUXAOHOK )

O HEKOTOPLIX OCOBEHHOCTSHX NPOEKTH-
POBAHHS CHCTEM ABTOPEIY/IHPOBAHHA
HA HPPUFrALMOHHLIX OBBEKTAX

Hpprrauworkiie kaialpl ¥ BOROPEryAHpYKUWUE COOpy-
MeHns Ha HMX Kak o0LekTh aBroMaATHHYECKOrO Deryildpo pa-
HHE BOAOHOANAYMH H poHopachpejellenki XapaxKTepulyiTes
SHAYUTENBHON IO BeAHNHIEe HNPOAOMKETE/NBHOCTLI) Nepe kol

HOroO npounecca peryiHpopaigs i HEIHHEe FHOCThLID BI&HIMO--
 @apucHMBIX. napamerpoB. Kpore TOro, xapakrep &BTCMATH-
YECKOPO perylikpobanng Uasi KAMAOI'0 K3 IKCNIYATANMOM LN
PEAMHMOB VPPUIFALHOHNON CHOTeMb! (peXHM NPGNYCKa wOpM&ii.-.
Hbii M ti:ﬂpc:lipuﬂaunm_h PacioaoB H pedum pador il NpH & 6a-
PHINON CHTYAUHN - HPOPLIR HamMO; YACTHYHOE NHOPPEXASHUE
FHAPOTEXHUYSCKOIO cOopyXenua Mg obopylopalss i 71.),
Kak npapuio, nonxey Oprb pasHbin,

Huxe NMpHBOOWTCH EPOaTEoe ONHCAOH e HeCr (WIh KK X Hpke.
MOB HpPOSKTHPOBAHII CHCTEM aBTOMETEYOCKOI'O [6 1 Y| K-
HHSa (CAP}, MOOBONHIOWHA [HONYYHTE CAP ¢ YAYShCHH LI M @
SKCIIy AT BUHOBHLIME XapaxktTepdcruramy Suaron By
HEKOTOPLIX OCOBeHHOCTCH HEPHEPAUHOHMHO® CHO T MBI,

Paccrorpim CAP yloBied solbl pepXxuero u

Y HETY

HHA N0

l" ,ﬁhﬂﬁba, d TALRMKMEe CHMEewantOl o peryiauposanua 17,




FPeiry IHpOBAHHE ypouda BOAL pepsieiry DEOYE i by
gaerTcs HA -.,'_‘,['i[}t}q.:in.-.i?.. /LK ﬂEﬂ[H_'i'-q“'.rt’Hig.a'r MR COGRY AMEHHAA
W) pUT LM OHH IR cucreM 5 TAS BOAOPACHE! nenchide OCyUeCtpid
apcH ‘N0 BEpRHEM) Gnedy” . Hanboibuykw OllaCHOCTE Hpeld-
ﬂTﬂBﬂHET nonrem }-‘i;{}ﬂllﬂ pOALI l.;!:.i:]r.uﬁ_.{j L:L-:.";_--H BrLille Make
cEMANbHBIA A0 , CTIM BIX oTMETOK, H MO TOMY CAI? uonxna
gbnanath noCcTaTO4YHbiM x‘:’n.-,.a:-r;:-;uuem;-: pHeMd HAE OTEPLITHE Sa71-
popoB NpH yﬂﬁ.rln*n?luui NOoARONAIHX K HeMYy pacxuilonB,

Peryndponai He ypoBi ymkHero onegu HCnOllbL3yeTcd
xa pofoBhiIyckax Wi crabunanldalnl paciuiiag eClti CoLNIO-—
naeTcH OUHOSHaYH a5l SABHCHUMOCTD pm‘;:-‘.u,:n_i OT Y POBHA HHHA(-—-
gero Oueda; niE HA HeperopakBaloulEx coopyseHaux, rne
EﬂﬂﬂpdﬂllpEﬂEIIEHtm ui:yuiEETBIihﬂTCH o HHAHHEMY Bredy” .

B 3THEX CAyiasas OMACHQ TnepefoNHeH e HUAHEDO
Breda, ¥ MOTOMY CAP nonxuaa obecnednpati AOCTATO4YHOE
GuicTpoAeCTBRE HAE 3aKphiTHEe 3ATBOPOB CoOpyieHns B NepHe-
Asl, KOrpa #Ha [}E;[‘}JIH].‘J}(EHLL?[ ygacTOK KaHuala BOMALI TIOCTYN&a=-
er Oonpuie, HeM H3 HEPO paabupaercs pOAONOTPEOH T/l aMM,

CMell AHHOE peryiiHpopaiie ypopHel BepAHEro M MuXie-
ro Bkedhop NpAMeHdaeTCHA H& neperopainpaOouH COOPYKEeHHAX
MPPHTALHOHH X CHOTEM ¢ KACKaOHBIM apTOPEeryIHpOBAEHEM
g BaKNOYasTCsi B TOM, HT0 b HOpMAa/IBKOM pPeXAMe CAP cra-
funuanpyeT ypovedi BOALI HmHero Geegpa, a npH cpepXpacuers
dnX ROBMYUEHHHX B Kanade epeXcAHT HA BpE&MERHY cTabuiik-
3a1HI0 ypoBHE BEpRHErO fneba Ha OTMETKax He HRXE LA H=
MAIBHOH WA He BhHUE MAKCHM anpHofi gonmycTumon, Ouepni-
H0, B 3TOM Chy4ae rpeboBanns K 6ricTpone HCTBHIO CAFP anane
rauast CAP yposas BOAbl pepXiero 66 ed de

‘Taxum odpadoM, O4HA M3 ocoBeHHOCTeRn BhIllENEPeunt=
nessux CAP yposiell BOALI COCTOWT B TOM, 4TO OHH AO/KHH
oBnanars NOBbilleHHEIM foicTpOAERCTBHEM B KakoM~nnbo Of-
HOM M3 LaNpaBNeRHfl nepemMemiedis SATBOPOB, KOUTOPOE, D4e~
paaKo, oneayer obecnednbpark © onpenefieHHbiM SAMACOM, B
BAaRECHMOCTH OT pexumMop paboTii # SHASHMOCTH coopymseHus
wr Tax, nanpuMep, pacueT Ha OpICTPOAEACT BHE pelie o=
o oteninmngn CAP p asapiiiHoM PeXHME NPOBOAMTOS HA OCHST
BAHHH HepaBeHCTBAL

P
LA '_Lﬁ‘!‘—?‘xav:t | (1)




?:‘ - OARTENLHOCTE OMHOPO UNKAA PeryipOBAHNH ;
7))  ~ OANTEALHOCTh MMOYALCA peTryANpoBasEs;
[ = TEXHAMECKAS CKOPOCTE NepemMemenks AATROpA }
V4 -~ cpennss CKOpOCT: NepemeuieHMs IATROPA,
HeoOXoNuMAaS DpM AsapMiHOR CHTYAUHH HA
obbexre;

KA ~ Ko3pbrumenT 3anaca OucTpoleRCTANs, NpHHE-
MaeMpift no pexomennaunam [/ B npeneasx
4 & B

V;P- cpellisig CKOpOCTEL nNepeMeiuedfs 3aTbopa da
HAK Pery/lHpoBad s,

[ing penefimo-amrynscuost CAF xapaxtepio, 4TO HpH
crpemMienun obocnednTh BLICOKYIO TOMHOCTE pery/liMpoBaHd
YyPOBK $1 HOOOXOAHMO COOTReTCTSRHHO YMEHBUIATE ANHTENLHCCTR
peryarpyloilero WMnyanca [, RAH TEXHHHECKyl CKOPOCTEH
HepeMeulelus 3aTpopa V'. , & 3TO HACTO NMPHBOANUT K TOMY,
4YTO NpPH NONYYEeHHEIX IO pacyeTy H3 yChopHA nfecneyeHun
BLICOKON TOHMHOCTH pery/upopaius SHAYEHHAX 7;, " V';P
He BhITONAseTcH ycnopke nepapencrsa (1),

Onui U3 NpHeMOoB NPeo/loNeHns BbINEONHCAHNIONO NPOTHRAO-
PeYMSE ~ MCMONh30BAHHE ACHMMETPHYHLIX N0 ANHTeNLHOUTH
PerynHpyOmHE HMIyALOOB MM, B ofmeM clhy4dae, padHLIX
CpeflHHX CKOpoCcTel nepeMeuwenua Sarpopa 38 HHKA perynupo =
pBAHKg, B 3ABHOHMOCTH 07 3HAKA OTK/IOHEHHS peryiKpyesoro
napaMeTpa, TakK, Hanpumeép, B penefiio-HMIly/ibCHOH CAP
yponrHa BOALI BepXrero Oneda © yCcTrpoHCTBOM *TMporoc”™ [2,%/,
Grnox—cxemMa koTopol# naobpakena HA pHC,]l, a BLIXOOBLIEG 2NeXT-
DHYEOCAHE Hens — HA DPHC.D, AMHTEeNLHOCThL WMnynwca [, ue
ONyCcKaHAe 34TBOPA OnpeneseHa mo obfpMHOMY pacyeTy, WOXO-
As H3 Tpebopanlf AalaHHOf TOYHOCTH pPerynxpopanms, & nnM-
TeNLHOCTE HMNYALCS ?: HA NOOBEM I2ATROpA Olipejiene-
HA A3 yChopu# BhIHﬂHHEH!ﬁlHi HepapeHCcTs A (l}, no ependyYIHe
ropasno Goneme [, » Hautearrocte [, dopmrpyercs
Gaaronaps passpie po BpeMeHm cpabaThHiaABEWd KOHTATTNS
Hn Ill, a ANUTeMbHOOTD T: -~ KoHTantOB Il w ¥ \ MR
Y1) pene PBU, dnementor 1x ¥ 2K pacnoioXenn B AT
K8X KOpPPEeKUHH AIHTeALHOCTH HMIYyJNLCOB Ha OflyCcadllue ¥
- NoABEM JSaTBOPAa W NpeANadHa%beHbl AMlg aBTOMAaTHYECKOrD

. .



-y‘HITI HeJIMHe AHLUUTEeRA OLDLEGKTA pPery/inpoBaiiHs [2_?,
Boneacrane ACHMMe v pHL ANATENEHOCTEH HMOYNLCOL pel y-
nupylomee BosnefcTeuw CAP Sa oAMN LUMKA peryiupobenns
HA noAsemM sarpopa ( r;(:rp.ﬁ ) npepuiliaeT BO3AGRCTRHE
CAP una onyckauue sarpopa ( dxp ),
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Prc.l, bnok~cxema CAP ypoBus BoAb BepxHero Oneda;

I - cucrema npuGopos rtuna ¥Ybaxy~1“; 2 ~ Haruxky
CHI'HAJIH3AUHK H KOpPpeKiluH; S = [aTuux TeleHsMepe-
HHS YPOBHS BOAbi; 4 ~ AATHHK ABTOPEr'ylgdTopa ypoOBHS
BOABl; § = aBTOperynaTop ypoRHs Boam TEna “Ilporoc’;
8 - cranuna ynpaBneHus M BAUTH; T ~ SAEKTPONOABEM-—

HHK; 8 ~ 3arsop,’
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Puc.2, QuexTpuyecksas cxemMa prxoaanx uenep “IIporoca”:

Tw 0 acHMMETpHYHLIM perylinposannem; ll- c acuni-

Me@TpHYHEIM DPeryiHuposdiici: C KOppexuHefl ANHTEe/ib-~
HGﬂTEﬁ HMIOYIAECORB,

Mpapuks nepexoanrin npouscroe vaxofi CAP g amapuis-
HOM H HOPMSALHOM PONMEMO NPH OTKAOHCHHN YPOEHS RO
OT 3BUAHHOTO B ﬁénhmyn cTopony Maodpakenw He puc,d,
Frie BAMAHHE IANAGABIBAHER QNLEKTH pPerylUpoBaHNH YOO 5
HO He noxasano, Mo rpadusoe eraso, yro CAP ofnaiaer
ACCTATOYABIM ORICTPOARUCTRHEM, HE [NO3BGIAK UIEM  Weé i< Hbd 81 L
HOMY UHHAMEMECKOMY OTKIOHBHUK [al'yNAPYEMOTO NiapaM at-
pa + ﬂy NpepbiCATE BOOYyCTHMEIE MaKCUMAALIBIE §ipes
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AeNM, B B TO K& BpeEMa, HTEH daeROTupus yheougtienan e

QUACHOr'O Ana aanuck f"-:“.l‘ u;:n“..m'-.:f (K¢ -u—r.-ruufrj:ta
peryaRpyaMorog napaMerpa B MENDLEYR CTOREHY y = ‘3
nﬁiﬂﬂi‘llﬂﬂﬂf m—siixunnm;m TOYHHOCTE (CTATHMECKY K Cuint
sy /1. ) peryaupopanus, llpn 9710M, Kok BUAHO W3 CXeM
iplﬂ.f}, 'rpedyﬂ'nfn JIHWL HECARONLEKDO BOAOHOM@&®HHUTE KROMMYy-
TAUNKX BLHACANERIX LEenef Aproperyiasropa "'H{ aroc” n YO T B

HOBATS COOTBETCTRYKUIHE AHAYEHHH bbhllepPpAeK BPEeMEHN Cpa
Sarupesng KOHTARTOB pene FOH,

J'lpyl"uil NPpHEM HANpARIEH HHA J0BollleHHe HALe X HOUCTH
pAGOTH I'HAPOTEXHHMECKHX COOPYMEHME MPPHI alMOHHBIX CH
CTeM [IpH HX KOMNIGECHOR a4BTOMATHIAUMKE .

OUARH HA pacnpoCTpaY@HHLIX BAPHAHTOB KOMNNE KCHOA
ANTOMATHIALHNE MAOrCHPOAETHBIX BOJOPEYAHDYWUHE COGPY -
MOHBA ~ “xnaccusecknd” 4/, Gnox-cxema xoTOpOro w306 a-
MeHd Ha pHCA CNITOUIHBIMM JIMHHAM K,

B aadoM papHaaTe ylnpapiedue SaTBOpAMH AN MoA-
fepXKaHNS HeOOXOURMOIro ypoBHS NPOKIBOLAMTCH ABTOpPEeryisi o-
pOM @ MO CHrHAnaM aatumnxa | i COOTEeLTCTEMH C BOMHYKRHOR]
yCTaBKH, Ja0AHROR ¢ HOMOWbLI OG10Ka Y AJMCHEeHEH YCTABKH,
npRyeM MeXAy AapTOoperyiasiTopoM H ynpasildeMhbitdd HEM J487T-
popamMnr 4 ycradapimpaerca O/s10k 8 pacnpenenesMu KomMaH/
ARTOPEryNHPOBAKHEN, C NOMOUBLIO KOTODOrO HAJHAYAGTCA Ol

' THMAULHAS OYepeNHOCTh ylpapilends 34arpopamMe, Hamenernne
YCTABKE ABTOPRry/NATOP& H KOHTPONbL 34 peryligpyeMiiM
YPORHE@M BOaL OCyHeCTBNseTCd H3 ANCNeTYepCKoI'o NMyHKTAa,
HA XOTOPOM OBeCHOMMBAETCH NONYSEHHE HIMEpPeHHs MapaMeT-
P& B CHCHANHIBNNR €I'0 NpedelibHbiX aHaveHufl, llpamoe yim
Panfieine SATBOPAME N3 NYHKTa yNPaBNEHES OTCYTCTBYET,

K nocrowcrsam Taxoff CXeMl ABTOMATHIAURK cneayer
OTHECTH CPABHNTANBLHYIO NPOCTOTY TRNOMEeXAHHIAURH H HO3-
MOKHOCTL HOPMANLAOA ABTOMATHYECKO# PAUOTH COOPYNK EH¥S
B JANARAOM pANGEe DexHME NIPY HADYWOHHAX B CHCTEME Te-
sieMo Xannkns Onnaxo cxema He obecnednpaeT HOPMANLHOR
paGorTn raapocoopyMenus LpH HEHCUIPABHOCTSX B RATYHXE,
W‘lﬂt BAK O/i0Ke pachipele/ieRss WMNyALCOS, & .
OMK, KOK NOKA3LBAET NPAKTHXE, BOSHAKA: ;' HOBONLHO qaCcTOR"

imm BanpHMep I'ONoBHLX BONOIACOPHEIX, Meperopa-

r - F ¥

MBRIOMEX ¥ cOpocKMX Coopymenngx MATHCTPANBHEIX KAH 4108
8
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Puc e | pagen nepexoinoro npouecca CAP:

[« » anopuinosm poesasme: [ o= b HOPMAABROM peArMe]
K = peryaupyestaft naparerp; L @X < aoma nwevysor-
puretsnoc T LAV, f". t. - MOMPHTIH HOMATU W KOH A
soomymenin; £, £, = MOMONTI WONAtE M KOHUA po -
BoTw aproperyantopa; I = 0TMTEAWMOCTE 0aNOTO
UKD POFYANPORARKIG [, = 2INTEILNOCTH Nopexad-
Wore npowseca peryinponanus; @R, @i perynupyn-
stee nosacfictene CAF ga 0aMn aekd peryanpopan es
COOTHETCTRORND WA N0A%eM W ONYCRAWMNE J3ATATPA;
IF“ - MOARCHMBABHO JONYCTHMOC M ANCHEe PETYIANR -
PYCMOro NapaseTpag "H o JBJAIHOE M AMONKD
POF FANPYEMOrO Hapa s Tns; A, = crarwsecxaa

ownbua; a‘.‘i, o OMNAMHYETKOG QTRACH & 1N Q,
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Puc,4. bnok~cxema koMriiiexcHeii apToTeleMeXanlu3anuu
MHOIODPO/i2THOTO FHAPOTRXHHY2CREOT O COOpyMeHHd,
|- naTuRK ApTOperyilfTopa; <Z- aproperyiasatop; 3-0A0K
pacnpeneaslilg KoManil aproperyiAupoBaHnsi; 4= rpynna
24 TBOPOB AR OPErylMpPORAHNS; O- AATYHK CHCTEMBI TEw—
AeuaMepeiluna It TelecHrsanu3aumiu; 66— nokassipammee

YCTPOHCTAO MBMEpeHMsi K CHIHAAHIAUHW; T— OyabT
ynpapiledns; 8- 010K H3IMeHeHHst yCTAaBKH aBToperyl/is-
ropa; 9- NMOAYKOMIUIEKT TelleMeXaHHWYyeCKOoro ycTpolcTBa
Kli; 10- noriykoMNiaeKT TeleMeXaHHYyeCKOTro yCTpOii-
ctaa dll; 11- oaTukku npedeibHO ZOMYyCTHMbLIX 3HaYeHH#
peryiaupyeMoro mapamerpa; l2- fopMuposaTelb apapHii-
HBIX JAWHTHEIX KOoMauA; 13- rpynna 3aTrmRopoB NpsaMoro
Teneperynupopaniusi; l4- Oox pacnpefe/ieHHs KOMaH

Tellepery/1HpOBAaHMA,



(ONATONLHO COXPANNTS B KAROR-TO MOpEe BOIMOMHOCTE
ABTOMATHYEC KOO RANM ANCTMMUEOUNMOI'O YHpARICHHS Ha Chy
QAR ARAPHA B CHOTEMEe ABRTOPEyTuponalnsd,

Oaa obecneqsenng LecnepetofiHofl SKCNAYATAURH COOpDY-
KON, KPOM@ OO LqHOf CMOTeMBl 8BTOPery/THPO BANHE, Heol..
LOHNKRMO COALANAG RONOAHMTENALHOA CHOTeMu ABTOMATHYCCKOR
ANUHTR MO MAKCHMANBLHO OONYCTHMOMY, MHHMMANLRO AONyC-
THMOMY HAR OOOKM NpedabHO AONYCTHM LN JHAMEHHAM pe-
rynupyeMoro napaMerpsa, paboTocnocobHocTh KOTOPOR He
VARKCHT OT coctToanus ocHopneix anementon CAP, B xayecr-
B TAKOBOM MOXMHO peKOMenlloBaTth, HAUPHMED, CHOTEMY,
PRAKYAKIIY IO OONOAHNTENBHBEe NpeAedLi0 OpocTue 10 KON

TOYKUHK NO3MuHOoHHM e fatuuky 11 o popMBpoRaTenb 8mMHTH b
gomana 12, KOTOpLA BPOMEHHO OTKAKNYAKT NpMweauwyo g
anapRinoe CocTOAHKe CHOTeMy aptoperynuposanns u Oepyr
ynpannesine “ma ceba” no yerpamenmun vencnpasiocrn s CAP
# NPHBSACHHA PeryaNpyeMoro NapaMeTpa s HOPMY, JTa
HOTOMA AAMMTH NMOKAIAHA HA pHC,4 NYHKTHPOM,

[IpuMepoM HONOAHKTENLHOR CHCTeMbl ABTOMATHYECKOR
ARAPHARON BAUKMTN THAPOTeXHHYECKOND COOpyMeHHa o1 nepe
ronnenna mepxiero Gweda (o noMoms) CcpenCTR I'MAPOARTO-
MATHER), HeaapHCHMOfl ot paboTtw apyrux anemenrop CAP,
BUDONHARMBEX NPSM L6 TeXHONOIHYeCcKre pyukunH crabunnla-
URS BANBRKLIX MAPAMETDPOB, MOXET CAYMNTE “yCTpofcToo
Ana JAMKTH OT NePeNONHeHKHs KanAnA®™ B nHNe CAROEHHOrO
CHPOn A, BOCTPOSHHOIC 8 J3ATROP-FHAPOABTOMAT CMOUAHHOND
ARTOPErYINPORAHKG yporHeR nonw [B/7,

Cneayer ofiparHTs RHEMAHEE B 3TOM cpetTe Ha nbnexTw
B SACTHOCTH HACOCHLIE CTAHUMH), Pfe npexpaueie nNonaym
SHAKTPORUEPIrHE ALIULIRAST HAPYUISHKHe TeXHOMNOI'HM polopac—
npeneastkg B yrpo3dy asapuflioro nepenonanenns Guedon,

Ha arux ofnexrax npeanoyraTenidee yCTpORCTBA IAUIHTH
COODYXENHR, NCNOVILAYIOMHe xaxofi-/inbo Apyroft merounnk
Wis snd 3veprid, Tak, HA HACOCHLIX CTAHUHAX B RAYECTRE
ABRAPMRAN WX COPOCRBIX yCTPORCTB MOXHO PEKOMEHNORAThH CH-
DO, BONOCAHAKN RAK 3aTROPW-I'HAPOABTOM AT his

ffo apyromy sapmanty xomnaexcHof antomarwaanmw
YINARIGHHe 3IATBOPAMM MHOTONPONETHOTNO COOPYXEHHs OCY -
HecTaHeTen KOMEREMPODANNO, YTO HAMHOIO NMOBHAET REpPO--
ATHOCTR ero Gesasapuimioft paborTwm, [lo 3Tofl cxeme apio-
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TneMEXANNAALEK HACTE SATBOPOB MOAKMIOHASTON x CAP,
a 4acrk ~ K CHCTI@Me NMpAMoro reneperyiuposauns H8 MyHR=
Ta yupARNeRNg, Kaw 2T0 JIOKA3aHO NyHKTHPOM HA pHC 4o
Patorn dnementon ! & 12 naupofi cxeMpl AHANOIHHYHA o W
onncariofl. 3aTRopel ledsTcsa Ha ABe TRYMILE apTOpel yAnpo—
paia 4 u npsMoro TeneperyiHpoBanys 13 u3 nyHkTa ynpag=
neuna depea Gnox 14 pacnpene/eHMs Konayn Teneperyinpo-
palnsd, HpAYeM MpeldyCcMaTpRpaeTos pO3MOMHOCTE Nepernioie=
HHg, Kar MPABHIO, qoforo 3atTpopa B3 pexHMa aproperynf-
pORAHNSA B pPENUM vonepalyNHpoOBAHAA B naobopoT, & B HPO~
crefimem cnyyee (EA DBYXNpoONeTHOM EDDpYH{EHHHJ 610KH
9 5y 14 MoryT 0TCYTCTBOBATD.

OuepHiHO, IT0 "KMBYHECTH COOpyMEHHS 0 Takoh Ccre-
Mol moBminaeTes, TAK Kak NpH Aapapu# B CAP coxpansietod
BO3MOMHOCTD Telleperylupopanisy, & IpH HapylweHHax B CH-
creMe TeleMeXxaHpyd Npon oibkxanT paborark CHCTEMBbI 8BTO=
peryiauponaidis aproMaTayeckof 3allNTbls

[pencrapnsercs AHTepecHbiM BUE oouy cnoco® NOPR LIS~
qus ToxunydecTr” rEApOCOOPYX EHRH TNpH KOMINEeKCHEOR aBTOMA-
THINUHE M TeleMeXaiul3abiHH, saxmoyalomuics B TOM,; Wro
npH HapAKoM pacnolokeHHl HeCKONBKAX rnnpummpy:ﬂenBH
MOKHO OfiecTiednTh TeleperylHpoBaHne o6BeKTOB OOHOTO CO-=
OpyKEHUS PASHBIMH K[l cHcTeMpl TelneMeXaHHKH, Kak 3TO
npelcTAB/IEHO HA CXeMe (GM; pHC.3, BneMeHThl ABTOMATHI A
UUHE yCIOBHO HE oB03HAYeHDB )«  BHIXOA K3 CTPOs OAHOIO KIl,
oueBHANO, BLIBOBET AUNb HACTHHHYIO norepw paborocnocob-
nocTH KANOAOrO H3 COOpyXeHHH, TaK Kax npyro#t KIl nponoa-
waeT PyHKnHOHAPOBATbL. ®

BoaMoXHOCThL peann3aaumnd H neneconbpa3socCTk NpHMEHRE=
pust GonpbWHACTBA U3 3THX NPHEMOB EpinK NposepeHb! NpH
KOMIIEKCHON BRTOMATHIAILHAR # refteMeXaHu3allin Bofoperynpy -
mux coopyxenuit KarrakypraHoKoro pONOXp @i ANY A B YaCCP.
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Pacr, b, CxemMa TeleMeXaHH3allMKH y3na THApoTeXHHYeCKHX
COOpPY X PeHHiil

i,7 -~ oOHBbexTh perylHpopBaHH:A MNepBoOr'o COOpPYXeHHSs;

| ~ ofibexTH peryiliupoBaHHsa BTOPOI'O COOPYXEeHHs ;
I KIl - nonykoMIiexT CHCTeMbl TelleMeXaHukH, obcny-—
canapr oyt 1-# u 8- o6bexTn peryanpopanus; 2 Kl -

COOVHOMNIEKT CHOTEMbl TelleMeXaHHKH, oDcnymupamouin i
2-# u 4-# oOBeKTH peryiMpoBAHHA,

B i B oo n

HanexHoCcTk B Ka4ecTnn ApTOMATHHECKOI'D H Te/leMe-—
O HAeCKOI'0 pery/IHpOBAHHA HPH KOMINIeKCHOR aplroMaTH3A-—
¥H APPHIAUHOHHBEIX CHCTEM H COOpPYMeHM# MOMHO NOBLICHThH
nyTeM NPpUMEeHeHHs B NPAKTHKe JIpOeKTHPOBAHRA! "

HA3ABACHMOR CHCTEMbBbI ABTOMATHYECKOW apapHimol 38—
HMThH THOPOTEXHHYECKOI'O COOpyMeHns no npelleNbHLIM Q0=
Y ETHMBIM 3HAYEHMAM peryjinpyeMLIX napaMeTposn;

ACHMMETPHH OO perynHpopanka, npu koropom CAP
checnewapaeT nepeMelleHHe JaTBOPOB B OAHY CTOPOHY H3
CAOPMA BEOUROAMMOro apapHfinoro GnicTponeficTRHA, a B

12



Npyryl = H3 yClOBHA HEOBGXOAHMOft TOHHOCTH perynnpose-

HuA;
nonknioyeumsi obuekTon TeleMeXaHnyeckoro peryaspo-

BAHHA OAHOIO THAPOTEXHMYECKOro COOpyXeHHd K pa3sbiM
nonykomnnexram KIl cucreMpl TelleMeXanikie

NUTEPATYPA

1, ApToMaTH3auns I'HApoMe/1MOpaTHBHEIX cucTeMs 1 PyAH

CAHUHUPH, Bumn, 115, TaukeHT, 1867,

2, A.P.Maucypos, PacyeT CHCTEM ABTOMATHYECKOI'0 pery-

NUpOBAHMS HA OPOCHUTENbLHEIX Kapanax © nMpuMeHeHHeM
yerpoficTBa *Ilporoc”. :l'pyﬂm aucTuTyra “Cpenasarunpo-

BONXN0MNOKY, Bbill.Z, TaukeHr, 1871,

8, ' Ycrpo#lcTRO AN ABTOMATHYECKOTO pery/lHpoBanus ypoBHS,
nepenana ypoBHE( WJIM pacxona BOABI AA COOpyMenHax

rROPOMENKOPATHBRHEIX CHCTEM *[Iporoo”, Perucrpa-
uwonnsh Ne 85648 or 18 smpaps 1068 r¢ T'ocxomureTa
CCCP no nenam uaobperennft B OTKPEITHi '

4, fl,B.Bouxapes, M.3.Tauxur, E.E.Oruapos, OcHOBb aBTOMEa=
THKH ¥ apToMaTH3alHd MpoOM3BOACT BEHHBIX npoueccon

B raopomennopaund, M., "Konoc”, 1888,

5, 3.3.M akosckuit, B.B,Bonuxosa, ['mapapnayecxye peryna-
rope crTabpauaanuy yposHeft BOSEl B CHCTeMaXx
KACKAAHOrO perynupopanus, B c6,“Kackannoe pery-
NUpoBAHHe HA APPHT AlHOHHBIX o6bekTax” s PpyHie,

’HHHM'. 19‘70.
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YAK 627.833.004,14

A.P.MAHCYPOB, na4,0Tiena,
B.K.APXAHTEJ/ILCKHH, pykosoan,

rpynne
(CpenasrunposoaAXionox)

H3 OINELITA BHEIPEHUSH U 3KCIIJIYATALHH

CEFTMEHTHBIX BOAOAEWCTEYIOUWVX 3ATBO-~

POB HA JIEBOW BETKE TAUIKEHTCKOI'O
KAHAJIA

CermesTHble 3aTBOPLI Ha BOAOPETryAHPYOIEX COOPYKe—
_ HHHX OPOCHTE/AbHBIX KAHAJIOB BO MHOIrHUX CAYYAHNX JNEerKO MO-—
ryT OHTHL npHBeAeHH B [OeliCTBHE C NOMOUBLIO SHEpPTEH BOA-
Horo noroka, C TOYKH 3peHus aBpTOMATH3AL UM BOAOpAacHpe -
Ae/IeHHd, B 3TOM =~ ONHO H3 HX AOCTOHHCTB.

Ans Beigpfienns NepCHeKTHBHEIX KOHCTDYKIHH BOROAE
CTBYIOWMX 34TBOPOB-ABTOMATOB HHCTUTYT “Cpenaarunposon
xnonox” cosmecTHOo co CMY TauwkeHTCKOro BOMOXpaHuIHIna
"Tauwkenrsoacrpos” u Ynpasnenuem ?Kcnnyarauun YIMK
(pexu Axanrapam) s 1870 - 1972 rr, NpoBeNl SKCHepHMEeHT
0 BHenpennio #a Jlesoi seTke Tawkenrckoro kanana (JIBT)
JaTsopop-asromMaton 3,3,[lennosa B kasecTse asTOMATHYEC—
KHX Pery/isTopoB ypoBHsi BOAEI BepPXHAIO Obedpa ma neperopa-
HHBAKUWKX COOpYXeHHsIX,

JIBT -~ mexxossficrpenunji kaman (ronosuos pacxon
ero 28 M®/cex) ¢ mareio onmmakomEIMM IO KOHCTPYKUHH OA-

FHONPONEeTHLIMA HEeperopa upa oM H coopyxenusvu 1/,
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Omna na ocobennocrest JIBT ~ nanuuue NecuaTH CONG—
BlIycKOB M TONBKO oanoro cbpoca n mepxnem Grede nocnen-
Hero u3 neperopaimpalomux coopyxenup Ha [NK 210, uro
TpebyeT nopbiweHHON HaNeHOCTH paboThi ABTOMATHIHPOBEH -~
HplX coOopyXonull kanala,

[lpoexT [1/ npenycmartpupan yCTAHOBKY I'MAPOABTOM A=
Ta npsimoro Aeicreus, ONHAKO ONbLIT BHEApPEHHS TAKOBHEIX HA
obbexrax lonoagnoit crenu nokasan, 4yro oHu paborTaioT He-
TOYHO M HeHanexHo, [lo3ToMy BMecTO rHApoaBTOMATA NPIMO=~
ro nelcTeUsi Ha neperopaxupanumem coopyXennu [MK 122
/IBT B 1870 r, 6u1 CMOHTHPORAH M Ha/Na¥eH 3aTBOP C IHf-
poycraurenem ,3,lennosa [/2,3/.

O xOHCTpyKUMH H NpHHUNNE AefCTBHA TAKOr0 3&aTBOpAa
coobmanoce [4/, u NOTOMYy Mbl PACCMOTPHUM TONLKO €r0 OCO-
OeHHOCIrH C TOYKM ApeHus OKCNAyaTalHOHHON HAAEXHOCTH H
TOYHOCTH pPErynMpoBaHus SANAHHOIO YpPOBHH BOALIL,

[uopoycnanTens npencrapiser coolum aoUfics ¢ BepX=
nuM Gbedom 6ak, B KOTOPOM padMeuled NONIABOK, perylli-
pylomuii ¢ MoOMaNbl0 CAMBHOI'O KNANaHA KONHYECTBO BOALI B
YyPaBHOBEIIUBAIO leji peC 3aTeopa eMKOCTH, B 38BHCHMOCTH

- or koiebanufi yposHisa BOALl B BepxHeM Onede, EmMkocTb CO-

eAHHeHa C IMApOycHAHTeleM I'HOKHM WIasroMm,

JKCNAyaTauus IJIATBOPA NOKasana, YTO:

1) ToyHocTs noanepXaHHs 3AAAHHOIO YPOBHS BOALI ACBOAB-
HO BLICOKAS H, KAK Npapu/io, AMHAMMHECKHEe OTKJ/IOHeHHs ero
He NpepbiligloT + 3 cM npH Hanope Hanopore 250 cM;

2) sarsop B OCHOBHOM pafoTaeT B peXuMe He3HaYHTeNlb=
HBIX chabo3aTyXaluHX NaapHbiX apToKonedbaHnit C NOJHBIM
nepuonoMm ot 15 no 90 MuHyT, 4TO BnOnHe OONYCTHMO AASHA
HOpMA&JIbHOH SKCIUTYy AT alUH KaHaloB;

3) ycTaBka . peryaupyeTcsi HBMEHEHHEM BLICOTHl pPaC-—

TIONOKeHHS 6aka ruapoycuintensi, bak pecom oxono 0,5 7

fepeMeliaeTCs C NOMOUBIO OBYX BHHTOBLIX THIy; HA KOTOPBIX
OH NoApeuleH, YTO 3aTpPYAHAeT MCIONbL3OBaHHE TAKOI'O Clio-
coba npu KOMIJIEKCHOfi ABTOMATH3AUHH, KOrha xeliaTenbHa
CMeHa yCTaBKM MHUHKPONPHBOAOM C HEHTPANHIOBAHHEIM YIIpaBR«~
IeHHeM H3 AHCNeTYepCKOI'0 NYyHKTAa, TAK KaK COOpyXeHHs C
FHAPOABTOM ATAMM, KAaK Npapxilo, He cHalXawTca 3/1eKTpo-
JHEPIrr'ien OT CeTH;
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4) npy yeTABKe 298 cM (yT0o BEa 185 oM AExe nop-
MANLIDI'O ropu3oHTa pepxnero Gued a) MOMPHTA OT BECA M-
KOCTH O BOHOf B AOHA OTKPhLITH{I 3aTBOpA or 0 no 10° oxa-
aanock Hepocrarouno (npoekTHnie H haxTHYCCKHEe pAIMEpEL
wmnen wacra eed: 40x320x1860 em, pepxuefi — 110x280x160
uma).'ﬂny ofecneuelins HOpMaANBLHOH paboTw 3aTBOpA B OHS..
nasoe ycrapox 260#285 cMm npuuiochk 3arpys3ntb B €MKOCTH
6annacr 0,8 1;

B’ HabnwnaemMele MAKCHMAJILHLIO konebanua ypopnef
pOALl B EMKOCTH, NMpH KOTOPpLIX 3ATROP HAXOOWICSH B HENOOBH-
HOM ~ocTosHuK (BchencTene SArJIHHHPAHNS €50 MIABAIOUIHM
MycOpOM B NA3AX H HI—3a TPeHHa TPyWHXCs SJIEMEHTOB CHC-
reMbi), Aocraranu 40 cm, nocne yero 38TBOP Pe3KO NepeMe-
wanca Ha B0-T0 cM u o6pazopuipan no kaHany B oboux Sbe-
¢ax ponuy pricoro#t 5-10 cMm, a 3aTeM B Tewueunue 2-5 MuHYT
NpUXOOnaT B CpefHee NONOXEHHAE, qTO AONyCTHMO, HO Hexela-
TenkHo NpH SKCHAyaTalBH HPPHTANHOHHBLIX KaHAJOB, Taxoe
HOBEMeHHA CHCTOMLI 3ATBOPA XAapAKTEpHO N4 ero HakAllbHLIX
OTKpHITHHR AO 10-159, a npu Conbuinx OTKPLITHAX 3ATBOP Ha-
XOOHNCH B COCTOQHMH NMOKOsi, KOorjla ypoBeHk B eMKOCTH Kole-
flanca oo + 10 cM or cpeanero,

Aunajiu3a 3/IeMEHTOB CHCTeMbl nokasan, YTo Ape nociel-
que M3 nepeuncieHHbX occobennocTefi 0bycnopnenpl ITIAEHLIM
aGpaanom fopmMofk YANTKH M OTCYTCTBHEM yveTa CHI FHIPONH-
HAMHYECKCIO Molcoca 3ATEOpA, KOTO[HEe OKA3hBAlT HaKHOONb-
mee AeficTRHEe NPH MAEIX OTKPLITHAX,

CTperieHHe NOBLICHTH HANEXHOCTh 38TROPOB H yNMpa—
rith ¥X SKCOAyaTan4i npirselo K paldpaboTke bonee coeep-
iwenHoft KOHCTPpYRUHH /57, xoTopylo, Takke p IxcnepHiienTanb—
HOM nopsake, GLNIO peuleHo nepeld WAPOKHM BHedpelHeM CMOH=
THpoBaTE W onpoBopaTh Ha oANOM M3 Neperopaxgpalouuix co-
opy#ennft, uro B OGnno cnenano p 1871-1872 rr. na MK 210
BT,

Cxema 3aTpopa hpeidcTapiela Ha picsl, 3avrop Haxo-
ANTCW B papHopeckn MpR ycnosuw M ‘M, =0, (1)

roe A, =~ Momenr ma yniutke 5 or seca emxocti 4 ©
BONOH;
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/l{, = MOMENT HA WwKkHBe 7 OT peca sarTnopa, CH

FHOpOAKHAMHYOCK T 'O Noncoca U OT TpeHHa NoAd-
BIJKH LIX DJ1eM el TO by

5 G 7
4 \ >L
3 \.-‘x \11. : __-gx
Ex\ﬁ | : } el
I“\\ \. H‘*._ :
N\ ‘-.‘ \, E””J

?ffﬂmuﬁ_?ﬂﬂ if;: \
-

J|

i ra 9 &

Pucels Cxema cermenrtnoro aarpopa ma K 210 /lepoi
peTKkn TawkeHTckoro xamanat
I~ BrtocHoft Kononeu; 2= ruApoychiuTenb; J-
MHKPONpUBOA YyCTABKH} 4- npurpyasounass em -
KOCTb; O= ynntka; B- coemmmurenvspifi san;
T= wxun; 8- ponoorson; 9- sateop; 10 -coe-
ANHWTEe/NbHbIR wnanry 1le punycksoe oTsepcrue,

DA s

[Tpu 21O0M ypomeun pepxuero breda ycranasnupaercs
HA 3004aHHOR OTMETKEe, 4 NMPUTOK BONLI B HH30BYKO KaMepy
FHOPOYCHAKTENs 2 4eped pepX NoiBHKHOIO MHTKA, pasnengome—
o IifpoycuinTens Ha fpe KaMepki, papeM OTTOKY M3 I'Hapo-
yeninrtens qeped orsepctHe ll p pumHocHoft kononen l, rmew-
Wi OTBON B NHOHHKEHHE MECTHOCTH WAH B HIDKHUA 6hed co-
Opy#etnst, UunaMudecknli yposenb poau n HH3OBON raMepe
PHOPOy CHAKTONH H YPOBCHL B OMKOCTH, COCOAMHEeHHOl rva-
poycannteneM rubkum wnawrom 10, paswui,
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Mpun nopmitennn yponns pepxiero Oueda npurTon BOAE
B HHIOBYK) KAMEpy FHAPOYCHAKTENa YyBOIHIUBACTCT, STO Bhi-
ALBACT MOABOM AMHAMUYACKTD JPOBHH B BHIOROR KaMepo H
NMPHTOK BRONLI B eMKOCTEL L0 TeX nop, noxa sarsop B npuor-
Kpoercsd W BOCCTAHOBHY ypoBedk B popxueM Onhede, Ymenhe
MEeHHE Ke ypopus sepxiero Obeda BL3LIBACT HACTHYHOE ONO-
POMHEHHE eMKOCTH H NPAKpPLITHEe 3ATBOPA,

Hrobu HamennTs yorapky, A0CTATOYHO NEpeMeCTHThL NHO
BLICOTE NONBHXHOR MMTOR F'AOPOYCHNHY IR BPYyHYHYIO HAH Yii-
pPABRI G MGIM B IUCNeTYepoKoro NyHKTa MAKpouprponom 3
(Tpefyemoe younne — HECKONLKO KHNOIpPAMMOB).

Hna sarpopa ua TIK 210 JIBT npussta emxocTs Gonburux
paavepon (150x320x180 cm®), yem ¢ sanacom obecneuena
HH DeHOoCTh paborm 3aTpopa, OcTaibHLIe 3M8MEeHThl KOHCTPYK=
HuH cootpeTcTRYIOT npoekthHbiM /17,

PeayihTarsl CTATHYECKHX HCHBITAHHH 3aTpNT 0B ¢ 3aKay-
KOl PONLI R EMKOCTH fIPH ONOPOXHEHHOM XaHANEe MNpHPeNeHb
B Tabnuue,

FeaynbTarnl HCnLITAHR K B BHOE OCPEAHEHHLIX 3ABHCH-
MOCTell OT MaMeneHMsl OTKpLITHA 3aTBopa (ero yrna & )
NANY HA Tpapukax puc,2,

rne M%) = rpadugk 3aBHCHMOCTH MOMeHTa Ha many 8 nng
! sarpopa na 1K 122;
M («}—- 1o e nna 1K 210;

r
M () ~ TO ¥e nna pexoMeHOyeMoI'o BAPHAHTA 3ATHO-

pa (oM, BIKe); :

Vi ()~ vpadux SaBHCHMOCTH OTMATKH YPORHS ROMEI A
eMKOCTH nnhg datRopa va K 122;

I}'f?;(ﬁ - 1o xe ang 11K 210;
p'h: () - 10 %e ANs PEeKOMERAYEeMOTO PAPKAHTA AATROpPA.

Habmoneuus a3a patorolt aarpopa Ha TIK 210 p nepuon
nel eraunn 1972 r, nokasann:
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I" NorpellHocTk H UUHAMHBURCO KHE XAapakT cpHCTHE N
AATBODA ARANOPHYHL NOTpeloc “n | ABHAMHYOCENM YApAak | &-
proTHkaM aateopa na [ 122

2) aarpop paGoran napexitee aarpops wa 1K 122, 1ok
KAK aanoac: MOMBHTOB 0T veCa CHIXOCTH ¢ BOACR NOIMON s
NPeononepaTh BCE BOIHHEABUINE JAKTHHMBAHHS 0 TROpPA B NA
JAX NNARAKILAM MYCOpPON Npi yoTaprax ynopyeld 2908250 o

3) npr orxpeiTHsx aanrnopa da yroa Bonee 10V o1k
MOMBHTL HA yIuTKe, aanorwioil yaurke @aipopa K 127,
oxaaannck ¢ ypeaMepHo Gonuiuin 3anacom,

4) UHAPOYCHIIKNT &L HOROR SOHCTRY KNI viiabuee, npoue
H HAe xwHee B SKCIAyaTalrH, © €10 NOMOUE ¥y po3rostHo
MEeCTHOe HAH AMCReTYepCKLe HiIMOCHAHHe YOTABKH,

Taxkum ofpasom, HCnbiTanua obeux kKoucrypyknuft antpo-
pop nAa NRyX neperopaxgpawuimx coopvwoennax JIDT noxkasas-
AW HPHAUUIHANLN Y BOSMOMHOCTL H HedecooDpasnocis X
MPIMONERUA B KAYECTRe DilpoapTo (avop perylHPOBAHHA 3a08H-
UOTro ypopHda BOALI PEepXHero Orega HA OTKPLTHIX COOPYXKERHAX,

B Xone 3xclepHMeHTA BLIACHMIOCK, HYTO BLINOAHeHNHLie
no npoexTy {17 SneuenTi OBYyXpALHYCHOrO yNAOTHEOHUs YAOB-
AeTROPAT AaHTHPIIBTPALROHHLIM Tpebopauuam NP 3aKpPLITOM
i"iﬂ!"l'ﬂf.lpf‘n

Oanako mManpe 3a30pul MeXAy Pe3HHOBIM YHAOTHeHneM
H MeTalNRYeCKiNn JaKNall LMY 4acTamMi, oDyciaopnenype He-
Bonki M paACCTOABHEM MeXNy UWeHTPAMH KpHBH3HbL 0DIWHBKM
JATROPA B KPUBHAIHE YNNOTHEHHA, K ApR4aras dopma nasa mu-
tepnfi kopofBrn coopymenus: AAA pa3Meidusg ynnorTHe M4
(pni.8) ecrocodeTayior 3asepxke DAABaKIIero Mycopsa, 9TO0 Bbi-
APADT JAKTNHEBANME I BT ROPA,

ns yayqamenus pabori ABYXRANUYCHOIO YIIOTHEHRS MOK-
"o, HANpuriep, NPHMEHHTh BMACTO De3MHLI CTAIEHYI0 H30THy-—
Y0 pojiocy c npunerabsneM ee pebpa.x 3akKlanHuM 4acT M
€ 3a30poM Ac 2 MM IPH 30TACpe HA TOPOI'e W YREAHYHTH
ms'rmnlm -:'f Memﬂy uempamu KpHBM3H LI obumpkn M
YUAOTHON NS, ONpeNenss ero H3 COOTHOWEHHS

x”'ﬁﬁ" (2)
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e 4 = paidyC COOUIKBKH 28TBOPH;

= 0,08 & 0,10 (nporun npanatorc & HpoexTe
axano 0,02).
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e |
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Frced, CxgMa na3a ¥ ynmjaorHeHug,

BopMy HHIOBOH HACTH he3a clenyeT UpAHSTe HpAMO.
sefnof, X4K NOKA3&aHO HA DHC.3 NMYHKTHpOM,

[lpu 92ToM cralbhioe ymwjoraespe Oyuser NepetTHpaTh M-
BAMHMA MyCcOop, & BONA « CMbBaTE 8I'0 B Hy ~HMH Cunep,

g pa3paloTER pexoMeRA&aunf no Hankdelieny HpRMe-
HEARI NONOBHLIX CeFMBHTHBIX 2a8TBOopor Ouiid NPOBSAeNHb HO~—
nondETEeNnpHLIe pacHeThl B AHANHI ONTHMANLHLIA COOTAOGULeHMAB
OTA@IBMLIX 31eMeNTOB KOHRCTPYKUHH Ha NpHMepe Sarsopos HAas
NBT.

£ xagecTpe HCXOAHBIX AAaHA KX NPHALAT kil

BHICOTE OCH SATBOPA HAA NOPOIDOM N HOpMadkM Ll SANOp
2060 oMy

nuaiA308 waMeHen s ycrapox 200 ¢ 220 owm;

pacqeTHAas cXeMa 3ATBORA, AHANOIAYHAA WA0LOHaMer Mo
HA plﬂ.]. 2

cowenne eMmrocts 320x180 cm

pec sarsopa 2,08 T

coborpeHnuill pec emkpeTs 1,0 1)

padHyC JUKHBa lOABECKH 3arpopa 3§ cm;
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MAKCHMANBHAH OTM@TKA ypoplsd BOALI B EMEOCTR A
yposue 205 cM or nopora.

PaamMepsl yNHTKE OnpeAelisiinch U3 yeno il noiyyens
MIHEMANLHOM BLICATLI H XOA& EMKOCTH, MUEHUMALHE LA pasiie~
poB yA4TKH M hocrarowuoro AnA yCTORMUBON pubOTLI CHCTE-
MBI BaTBOPA~GBRTOMATA I'paAMeHTa phpeKTHBHLIX padlycon
NpuIoKeR s Beca eMKocTH C ponof; vbecneunpanock paneHd-
oTa0 MomenTop no Bupasennio (1) npu orrerkax ypowus yh
BOALI B eMKOCTH, ANg 3anaca, HAa 16-20 cmvm nmie MlﬂiHMHHh—w
HONl yCTABKH Hunu MpH BCEX BKCIIYyATAUHOHHEIK OTKpLIVHaR

3aTpOpPa.




Uitsimabiae napavMetph yhuTkl (6 okHOM s daled-
KH TpOCa NOMBCord eMKocTH) Nphpé Ao Wa puc.4, rae
&’;_ =~ YPNu padMeToK yiau'Tk#, ﬁ'} ~ COOTBETCTRYWUlHe
YPaMm palnyocu padMerokK.

YAHTKA nokaaana s PHCHOTHOM NONIUKeHny SaTpopa Ha
mopore, Ora HMeeT 3anac B OCOKX dANpABICHHAX NG yrity
nosopora A pana 4 okoao + 20 or pacyernore, 4ro
BMBCTEe C Jallacamu B HANONH GlHM CMY OCTH H BLICOTEI €€ 1O [
BECKR AaeT BOIMOXHOCTRE obecueuurL paborocnocobrnocTs
KOHCTPYKUMMK MpH OTENOHEHHHA (UKTHYCCKAX MOMEHTOB ( Ha-38a
NOFpeuHoCTel NAOTOBNeNNA | MOWTAaXa 3aTpopa) Ha £30%
OT PacCHeTHLIX,

PexomeHayeMuie pacqeTHbie 3hayeHis lipHBRACHLI Uis
Cpe/ienna B rabauue ¢ mudexcom *Pr,

Hucora eMKOCTR olpedescia n 140 oM,

OTMerTka AHA xonouna w MAKCHMANLHEIR ypOoBeRb BOAKL 8
BOAGOTBOAE ACIKHEL Ok e wuue 90 oM or nopora (maM
SaM1yOneHb He MEHbUIEe YeM H8 BLICOTY eMKOCTH ~ 130 on -
OT OTMEeTKR MUHMMWILHON yCTaBKH ypopHs sepXaero Gweda),
ITpr aToM ovHowwkute nhepenana MEKULY YPOBHAMHA BOULI B BO-
A0OTBOAE # BepXHeM Okaje K Hanopy HA OUPOre COCTAapnsier
0,6 « 0,5,

Paspe prka BepXdef sacTH WHTKA-DOAOCHKEA PHAPOY CH K-
Tels olpencieHdi M3 yoaopwa obecnevsHMs AOCTATOYHOrO O eTpa-

HeHCTEN M TOMHOCTH pelyanpopanus cucremu (puc.B, pasnie-
pul B MM),

Fuc,b, Paspeprkn sopxdaelt yaciw UHTRa=-BOOAOCNHBA
CRAPOYyCWIKT @y,

Pacxou orroxa soAwm R3 ruapoycuiuteds s YCTON M BO A

paloThi CHCTEMBl JATBOPA AOAKEH 05eCneYHeATLES SELIT Y C IR Bi
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oTBEpCTHEM B Npenenax 3 - 9 a/cex,
Xoo MHTKa-~BOAOCCANEA PRApOYyCWIHT &@in AON/Ke odecne-

YUBATHLCH HI ycnnﬂﬂﬁ anenasoua yCcrTapok, TO eCTb B Npe-
nenax ue menee 40 oq, mpR BHCOIV PHAPOYCRAKTENR

00 + 100 cMm,

B ocraNkHOM 3/leMeHThi KOECTPYKUMH H KOMNOHOEKM
SATBOpA AHAJIOT HYHBI NPOeKTHLIM g Ve

B i B OO0 b

dxcnepaMenTa/kice BHEADEARE, HCONenopBane M SKCHya-—
Tania cerMeHTHBIX 34TROPOB-THAPOABTOM 8TOB NABYX KOHCT Py K~
UM WHOTHTYTA 'Cpeuaarunpuauuxnnnmg'._. pa3paboTaiHsiX na
ocnope HaoGperenafr D.9./lenaona, noarpepauny paboTocno-
cofuocTh, BBICOKYK TOYHOCTE H penecoolpasuocTh HpHMeHeHns
X p KAYSCTEE ABTOPEIry/AsTOPOB ypoOBHSH pONsl BepXHel'o Obeda
OTKPEITLIX neperopaXxnpaiounx coopyX¥eHHR C pacXxoioM OOHOIX
orsepctas or 8 no 40 M2 /cex W NpH nepenafe Meday pery-
AUpyeMEDM ypOBHEM H YPOBHEM somoorpona (B HmxkEKA Obew
ynH HHOI polonp¥eMHHK pacXoda Ao 10 n/cex Bn3 BMKOCTH )
se Memnee 0,8 manopa Ha nMOpore.

[lpr NPOEKTHPOBAHMA BHalOTHYHLIX FHAPOABTOM ATOB XKella-
TeNbHO YYHTLIBATE NpEBeACHHEBIE B paGoTe pekoMeHHAaUHH 1O
ONTHMAMBHRM COOTHOIL el )isiM OC HOBH bIX aNeMedTOR KOHCTPYKUHE

ARUTRBPATVYVPA

1, Mpoexr Mexanpyeckoro OOOpyACBAHUHA NS CoopymeHHit HE
Jlepof perre TAWNKEHTCKOro Kanang, ApXuBiie BOMEP?
PYM-516, 516A, 521, 886, Cpenasranpopofxioilur .
Tamxent, 1965-1071 rr,

2. Onmecanne naobperenns X BRTOPCKOMY CBHAETRNBCTBY
Ne 258118 "CermenTRufi 3aTBOpP DPHIPOTEXRHYECKOTO
coopyxerna”, (Aprop 3.3.Mennos).



8. Ouacanwe maobpereuns K BRTOPCKOMY CBEAETeNLCTHY
e 2064088 “3arwop ANg NEPEKPLITH BOAOBLITY CKHMX
orsepcrutt”, (Awprop 3, Alennos).

4, | B.A pxaurenscxufy AMeancypos. O saTaope KOHCTpysuRK
3,8.MNennosa, “lonoc mpprraropa®, N 43, 1870,
Cpela3r¥npoBoNXNoNOK , TauKeHT,

8, Onucanne 8s06perenuss K saspke Mo 168208085/28-14 na an-
ropcxoe ceuaertenscTso CerMentii 3aTBop”s
{Aproper B.K.Apxasreawcxust, A.FP.Maucypos, 3,9.Nen~
HUE) s :
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YK 627.833

I0.A.UBPATHMOB, 1. HHAIPDOCKTA
(CpenasriipoBONsI0M0oK)

MOHTAX CETMEHTHOIO 3ATBOPA
TA XHA TA LICKOI'O T'HMAPOY3JIA

¥WeneaobeToknas wWHTOpas naoTHHa TaxnarTamckoro
ruapoyaina coctouT u3 23 nponeror wupuHoii 16 M xaxmabif,
MepexpripaloTcss nponeThl CerMeHTHuMH paboyumn 3aTBopa-
MH, KOTOphie NpefHas3HayecHbl ANg Noadep  aHus B peke Amy-
papee POpPH3OHTOBR BOAkl, oDecnevHpawunX [odayy ee B HD-
pHPAUHORHYK ceTb, CyldoXofHbiji h puiboxoaspie W3k Hph-
MEHeHlie CerMeHTHuIX 3aTBopoB cnocobeTByeT MaAKCHMANLHOM
HAAOS2KHOCTH THApoy3diea,

lpoexr cermMentHLiX 3arsopon paapaboran oTOelIOM
ME@TaMIOKOHCTPYKUME HMCTHTYTa “"Cpenasruliposofxnonos’
a8 H3roTostednl onm Jlenuurpadckum 3apoomM F'HAPOMEXalbiii-
4YecKkoro obopyAosauns if CMORTHpOsaAHbl HapBakCcKHM yHacT-
KoM Tpecta "[unpomonrax®,

Koucrpyknua cermderThHoro sarsopa 16,0x8,0 m cocro-
HT H3 OanouHOo# KNeTkM, HEeCYWeld OVWHBKH, OYCPYEHHOI 110
PaARycCy, AByX riapHbLIX pHrenei NBYTARPOBOrs CalyeHus |
ABYX HaRIOHHBEIX HOI', 3arpop ofopyAoBaH DOKOBLIM W Hhabll
YUNOTHEHHAMU M CAYHeOH iMH MOUTHKAaMM,
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Heq narpy3xa or nasienps BOAW NepeHaeTcd Ha Awpa
ONOPH LIX KOHYCHBIX WAaDPHUpPAa,

Moasem W Onyckande 3aTBOpA NpOK3IBOAMTCH oAuoba-
pabaHHbiM KAHATHLIM NOAbeMHbIM MEXaHEAMOM Tpy3O0oH0AbL-
eMHocTLio 60 Tc, yerasiopnennuiM Ha cAyXebHOM MOCTHEE,

MeTannpKuHCTPY K KW 3aTBOPA HIrOoTORIEHE H3 CTa-
au MI16C, onopheie uiapiipu auTwe - Ha craix 38/,

Kourponugaa cbopka 3aTROpa 3APOAOM~HIIOTOBHMTEAUM
BLiONiHGNact 4acTH4yio, Ee He NpOXOAHAR ASTAa/M OnNOpHkLIX
WAPHHDOB C HOPaMH, TAK K&K ONOpHEE W ApPHHApPE H MEeTanio-
KOHCTPYKUHH 3a4TBOpA HIrOTARIHBANHCE HA PASHHIX 3aB0ONaX,

Texuuyeckas XapakTepHCTHKA IATBOpA cledyloJiad;

[lponeT B cpBOTY 16,0 wm
BricoTa 3aTeopa 8,0 M
PacueTnpiff Hanop 8,0 M
[Tonnast THApPOCTATHUECKAS HaArpyska 825,0 rc
PaccTosinue Mexady OCHMH WAPHHPOH 15,2 M
Hapyxubifi papnyc obunaku 8,0 m
BbicoTa yCTAHOBKH WapHHPA OTHOCH-

TenbHO NOpora daTeopa 8,0 m
Bec MeTaiioKORCTPYRUHHA 18,0 rc
Bec AByX KOHYCHLIX WEPHHPOB 18,0 1c

KoHCTpyKUHsA daTsopa csaphad,

MpoexT OpraRu3aumM paboT MO MOHTAXY CErMEeHTHO-
ro sarpopa Ol COCTARIEH OTALNIOM MET&UVIOKOHCTRYalldH

micruryra *Cpenaarrnposoinxionox”,
MOHTAX NPOHIBONMICH CTPOHTE/ABHLIM KpPAHOM

KBI'C-450 rpysonoavemuocTbio 28 TC. DeC MOHTHpyeMuiX baa -
pox #e npesbiwan 13,0 tc,

}i . cHeuHaNbHOM CTelde B NponeTe yCTaHABRIAHBAAACL
HIDKKH S CeKudHsl 3aTeopa, BRIAKYADMNAR 0ba HecyuwlkX paire-
/i, RA Hee =~Jo0YepedHO [Re BepiHNe CekuMH: HpARAsH H
nesas., Jlo 3apepulein COCPRH NPORCAHAUCE KOHTPOILAE®

ki Aoy e i e 41
s KouycHbie wWaphipbl K3rotroanhelnt [lepMcyuM mauuio-
CTPOMUTENLE bIM aé".r:-.nnuu.
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BaAMepLl, HCNpaRNda/iNCh 3aMeyeHHbie AedbexTel M BLIIOAHi-
IACh OKOHuYATeNBHAN pa3papka cexiuui Mexny cobon,

[lapannensHo ¢ MOHTAKOM 3ATBOPA YCTAHAR/HBANN
ONOPHLI6 WAaPHHKDPLI,

MonTax nocneniux nposBOAHNK B ABe oyepedn, CHaya—
a yCTaHap/upalack METAIIOKOHCTPYKUNRSA NOAWEpHMpHO#l
OnopLl H&a CHeUHaNbHBIX CTONHKAX H BhiBepsaflack o OCH H
B BEPTHKANBHON NNOCKOCTH C TOHHNCTHIO Ao * 1,0 mum,
TUlaTeNbHO packKpennaiach M pad3papisBanachk, [lociie sToro
HA alHKepHbie OOATEI HABEWHBANCH KOHYCHBIH ONODHLIA UlADe—
HHp B cOOpaHHOM BHAe, OTpery/lUpOBAHHLIf B 3ABOACKHX
YCNoBHsaX,

HaubGonee oTpeTCTBeHHBIM MOMEHTOM B YOTAHOBKE
ONOPHBIX WAPKMPOB ABNAETCH BhiBEpKA MX cO0CHOCTH, OGLiuHO
OHA NPOH3BOAHTCSH H/AH C MOMOMUbLIO ONTHYECKOH TPyOhl, uin
C NMOMOQOIIbLIO CTPyHBI, HATAHYTOH 4Yeéped ULeHTpPOBLIe OTBEepPCTifA,
NpR npeABapHTelbioft pasbopke KOHyCHEIX OfOp, yCTAHOBKE
H BhIBEPKEe BHYTpPEHHErO HellQABHMHOINC Hecyliero KoHyca,

[lpy MOHTAaMXe ONOpHLIX WAPHHPOB HA CTPOMUTENLCTBE
He OKAa3a/loch ChneuManbHO# onTHYeckol Tpybwi, a pa3bopka
OTpery/lupoOBaHHbIX B 3aBOACKHX ycnopHaX 40 omopHmIX wap-
HHPOB; MX cDopka M pery/iHpoBK& Nnocie BhiBepKH COOCHOCTH
OCNOMHHAKM Obl MOHTAX ¥ YBeJAHYH/IH CPOKH MOHT&XKHBIX paboT,

BaaMeH BbIIeyHOMAHYTHIX CHOKHBIX criocofor oTAENOM
MEeTAaNNOKOHCTPYKIUE HHCTHTyra Ol NMpeAnoxeH MeTOA Bhi-
BepKH COOCHOCTH NOCPeACTBOM 4eThipeX cTrpyH Ge3 paa3bopkw,
nocihenymouiet cOOpKH H peryNHpOBKH ONOpHLIX WAPHHPOB,
[IpuHUMNEANBHAR CXeMAa NpeAloXeHHOro crnocofa BbiBEEepKH
CIOCHOCTH TpHBeAEeHA Ha pPHCYHKEe,

Ha yeThipe ankepHbiX 6onTa BO B3AHMHO NeplieHAHKYJ/dp=
HOJ MNOCKOCTH HATHANHBAKTCH C NMOMOIMBI0 I'py308 YeThlpe
ctpyisr (B Toukax 1,2,83 m 4 ),

HesTparsHas OCh CTO/NHKOB ONOpPHEIX wapHupos (mpaso-
I'o M /ieBOro) MOA XpenideHHe HOr' CEerMeHTHOrO 3aTsopa yC-
TaHAB/IHBAETCH NPOTHA CTPYHbl;, HATAHYTOH MeXdy TO4YKAMH
1-1, 3amepsiioTca X, =~ PACCTOSIHH@ OT CTPyHbi AO TOWKH
6 # Yy, - paccTosHHe OT CTPyHBI OO TO4KH 8 HeHTpalb-
HOA OCH OMOpPHOro CTO/NHKA HaA ITPABOM H NeBOM WapHHpaX,

—
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BuiyuTas Y, H3 Iy , NONYYHM prHﬂCTb 1, .
JareM, pa3pepHyp OMOpHuIfi WAPHHP ua 1807, ycranapin-
paeM OCb CTO/KKA OilOPHOMO apHKpa NpOTHR CTPYHEL H B
raEyTOfl MexAdy TOHKaMH 5-3, [NonyueHras BefiHvHHA i,
papia pa3noCTH pacCTOSHHE MEeXay cTpYHOfi ¥ TOHKAME

5 x 6, [pu conocTapneHun SHAYECHHH m, u M5
COOTBeTCTBEHHO Anf Npasoro neporo lapHApPOB, AeNaeM
BLIBOOLLE

np® papeHcTse /iy ¥ /77, COOCH""TEL B pepTHKANBHOA
nAOCKOCTH BbiAepxaHa;

npd HAZNM4HH PASHOCTH MEXLYy pasmMepaMH (11, ~ My <0
waw M, ~ My >0 \ cOOCHOCTE HE BLIASPXKAaHS,

Bo BTOpOM ChyHae HeobXOAMMO B TOYKe C HAHMERDL=
wyuM pazMepom 7 MOONOXHTE MpOKJaAKy noil OCHOBa&HEHE
ONMOPROTC WiapHHpa ¥ ypaBEATEL BENHGRHDbI [Zaaa {71+

[lo6upmuck Takum 0OpasoM ~OOCHOCTY B BEpTHKAIEBHOH
NNIOCKOCTH, HepeXxonuM K BRIBETKE COOCHOCTR ONOPHE pIX IIapHH=-
poB B FOPH30H TallbH O} NNOCKCCTHe

LlenTpanbHyl® OChb cTonuka Mpaporo H eBoro ONOPpHbIX
apsHpOB pacnunaraem cuagana NpoOTHB CTPYHEDb; HATAGHYTCH
Mexay TOd9KaMKu 2-2, a saTeM INpPOTHB crpydbl Mexay TO4Y-
xaMH 4-4 H npoW3BOAKM CEpHIO saMepoB, AHAaJOrHYHBIX Hpo-
pe/leHHhiM HpH npoBepKe COOCHOCTH B EEPTHKaﬂbHEﬁ n1o0CKOC~-
THe

Byueonidcanibift cnocob no3BOMAA onpefelHTb COOCHOCTE
ONOpH 1A LIAPHMPOR C TOYHOCTBIO AO + 2 MM (o Texumuec-
KiM ycnosuaM TpebyeTcs TOHHOCTL AO + 4,5 MM), HCKNOYAS
npH 3TCM pa3bopky H nocneaymomyo COOPKy C nerynnpoBKo#
46 oONOpHbIX WAapHHPOB MO BCEMY PHOPOY3Y.

{lociie OXKOHHAT/LHOH BbIBEpKH COOCHOCTH OIOPHLIX
WwAPHHPOB Npaporo M /1€BOro 6riuka NpopeleHOo OeTOHHpUBa=
Hue Onoka.

Mo capeplieHAH OeTOHHpPOBaHASA Grnoxa K ONOPHLIM WaPHHE
paM KpeluauCh HOTH CEerMeHTHOro 3aTBOPA&.

ns yno6cTpa HABOOKE HOI'M Ha UWAPHHP H CTHIKOBKHE
C pHICe/IgMH 3aTpOp Ha cTeHde €Ll nMepeMelned B HANOpHYK
cropony na 250 MM, [locne cOopku WwWapHHPOB B HOT 3aTBOP
HAKATBHIBAACSH B CTOPOHy HOI' N cocThiKOBLIBasACs, Onepadus o
KaTKM 3aTBOopa TpyAoemkasi. B cma3m C 3THM HAa crende Sb-
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Briuuras Y, H3 I, , MONYYHM DABHOCTE (77, -
3areM, padpepHyp OMOpHbLIf WAPHUP HA 1807, ycrasapiy-
paeM OCh CTOMHKA OIIOPHOrO WIApHEPA NpOTHE CTPYyHbI, Ha~
TAHYTO# MexAy TOYKaMH 5.9, Monyuenras BendduHa 77,
papia pasHoCTH pacCTORHUR Mexdy cTpyHOH ¥ TOHKOMH
5 u 6, [lpy conocTapnenuy 3Ha4YEHHHA m, By
COOrBETCTBEHHO ANd NMpasoro K /epora wapHHpOB, AeflaeM
BblIBOObIS

npyd papeHCcTpe [, H I, COOCH/""ThH B ue;JTHHaanuﬁ
NAOCKOCTH BbiAepxana;

NpH HANAM4YHHM PA3HOCTH MeXLy pasmMepamMH (171, = 17130
g M,~My >0 } coocCHOCTE HEe BLiAlpXaHas

Bo pTopoM ciyyae HeobXoAHMO B TOYKe C HAHMEeHb=—
WAM paaMepoM /77  TOANOKHTE npoKNaKKy rod OCHOBaHWE

ONOpHOI'C WapHHpa M ypaBHEATh BelHTIHHB! @, B Mg
[obupmuchk TakuM 00pasoM ~OOCHOCTY B BEepTHKA/NBLHOR

IIOCKOCTH, HEPeXOiuM K BLIBETKE COOCHOCTH ONOPHBIX WapHHA-
pOB B PMOPU3OHTaNbBHOH NNOCKOCT He

LleuTpanbHylc OCb CTONHKA Npaporo # Jeporo ONOpHLIX
WapHHpPOB pacnodaraem cHauana NpoOTHB CTPYHbI, HATAHYTCH
Mex Oy TodKamu 2-2, a 3aTeM NpOTHE CrpyHB MexOy TO4-
xaMK 4-4 M NpPOM3BOAKM CEepHI0 3aMepoB, aHa/JlOPH4YHbBIX NpO-
BeNEeHHbLIM TpM fpUBEPKE COOCHOCTH B pepTHKallbHO# NNOCKOC~
THe

Byjueonscannbifi cnocob no3poind onpelelliTb COOCHOCTE
ONOpH & WApHKPOB C TOYHOCTBIO A0 + 2 MM (1m0 Texmumyec-
KM yc/AOoBHAM TpebyeTcs TOHHOCTH MO + 4,5 mM), HCK1IO¥AaS
npu 2T7cM pa3bopKy H nocnenyiomyw cOOpKy C neryiipoBKO#
46 oONMOpHbIX WAPHHPOB MO BCeMy I'MAPOY3iY.

flocie OKOHYATWILHON BbIBEPKM COOCHOCTH ONOPHLIX
WAPHHPOB Npaporo M /1eeoro 6riyka npopefeHo OeTOHHpOBa=
Hue Oroka,

[lo sapepiieRun GeToHHpopaHHga Onoxa K OMOPHLIM {1 apHH-
paM KpeluAuCh HOI'H CErMeHTHOT'0 3AaTBOPAa.

flns yno6cTsa HABOAKE HOI'H HA WAPHHP M CTHIKOBKH
Cc pHre/igMH 3aTBOp Ha CTeHAe €Ll NMepeMemeH B HAMOpPHYK
cropony ua 250 MM, [locne cOopkM WaApPHMpPOB H HOT 3aTBOP
HAKATLIBAJICS B CTOPOHY HOI' M cocThiKOBBIBACS, Onepauns 0T
KaTKM 3aTBOp& TpyAoemkas. B cBa3M ¢ 3THM Ha CTeHAE Sbi-
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yaK 65.012.122:627.833:626,823.2

B.C.IMNYTHO, ra.cneu.,
B. K. TUPHUYHEB, pykopod,:pylibl
(Cpeaaarunpopoi C10TOK)

NMPOU3BOACTBEHHBIE UCCJENOBAHUSA THUIMNOBLIX

ABTOMATHUYECKHX BOONOAEMCTBYIOUWKUX 3ATBOPOB

C MOMJABKOM HA OBUIMBKE nJig NOTKOBbLIX
KAHAJIOB

3arpophl C NOMJIABKOM Ha oOuMBKe CTanNH NpUMeH AThCHl
HHCTHTYTOM 'Cpeuaarunpnmumcnnu' c 1881 r. Ha nepeBlX
NOTKOBLIX pacnpefeluTenax B FononHofi cTenu B NpOeKTax
ans MOBT )PHOrO nNpHMeHedHd, pa3paboTaHHbIX Ha OCHOBAHMH
wccnenopannii, npopeneinnx B CAHHWMPH = 1958 r. [1/.
B 1963 r, 6.1 pa3paboTaH THNOBOJ NMPOEXT 38TBOPA [2/7,
B KOTOPOM YYHT.IBAlKCh pe3y/lbTaThl AOMONHHTE/BH pix( 1981 r.)
uwenoirasuit CAHUHUPH [3/.

UecnenopaHusi He OLIIH  MCYEpNbiBAKHMHI NPOBOARIHCE
CHM TONbKO npu cpoOOAHOM HMCTeHeHHH, HE npoBepsiuchk yClo-
pusi yCTOR4YMBO# paboThl aBTOpPEryasToOpoB, HE orpabaTbiBallack
v eTONHKA MX Halalkd, He NONGHpanuCh ONTHMAalbHbie pa3Me-
pul monnasxkos, Ho OHW NMOATBEpPAHNH CpPaBHHTEABHYIO npocCTOTY
3aTBOpPOB,; MX paboTOCNOCOOGHOCTE H BO3MOXHOCTD WK POKOTr0
NpHEMe HeHHS .

[lpy nonwmiTke HHCTHTYTa * Cpenas3runpoBoAXJIONOK”
pHe[pHTb 8BTOMATHI NOPH3OHTA B MPOH3BOACTBO B 1963-1965 rr.
0Kal3anoch, YTO Halalka H pery/lHpOBK& 3aTBOPOB KOHCTPYK-
uun 1961 u 1963 rr. HenonyCTHMO CNOXHA M TPyAOEMKA:
oHa npeanonaraer obMep, B3pellHBaHHE KaXAoro 3areopa H
HHOMBHAyal/ibHbIe pacyeThl ypaBHOBEWHBAKUWHX I'py30B [4/ .
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/paganenwi paspes

Honawewie 3ambopa
QU MOKCUMGTSHIM
YPNE UINKRUHTIUG
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Puc.l. 3atBop koucTpykumn CITA-55:

l- muTOBAs YacTh; 2- HOr'M; J- OChb BpalueHus;
4- non/iaBoK; O- NpPOTHBOBEC: G- Canascup;

- yoen kpenneuus; 8- omopunag Ganka; 9. “oxa-
HHSM DPyHHOr'O pery/HposaHus; lU- nemngep;

I1l- xopnyc memngepa; 1:2- Kpuigxa; 13— nopuienn,
l4-= wrok; 15- mepenyckuoii kasan; 16— pPervim —
POBOYHbLI) BHHT; 17 .- CalbHHKOBOE VII/OTL HHE,



Ang peipaborku Gonee HPOCTOH METOAHKH pely/lH-
popkn B 1865 r, Cpeuasr unpopoAX/IOnoK #a nabopaTopi oM
cresne CAHHUHUPH nposen gononsuTeNbHbIe PKCOCPUMENTI,
yGenuTenbHO NOKslaBWHe NpenMyllecTsa pery/iMpoBKH 3aT-
sopa, B KOTOpLifi Brilogen Ganancup [A/. Ha ocHopanuu
aTux wccnenopannit B 1965 r, THuoBo# NpoekT Owlsl nepepa—
Goran [B/,

3areop koHcrpykuww '065 r, (puc.l) cocrouT H3 WA~
TORON HACTH, ¢ YKpeNleH'uM N4 HOH NOMJaBKOM, HOI I PG
ThpoBeca, Ganancupa n oldymon (EtxH, KOTOpaAa C NOMOWER
y3NOH KpelfieuWs yCTaHAB/INHBI: FCS Ha N0TKe, MeXaHHu3M
PYYHOrO pery/iMpOBaHus NOJROISLT HENOABHXHEO 3aKpenasTi
aaTBop npu MoboM yrae OTKpLITks, | HOpABIMYECKUH HAeMik
dep obecneunpaeT ycToluHByiw paboTy 3aTeOp&,

OfwxpKka 3aTBROpa H MONJaBKA O4YCpueHAa Mo pajHycy
H3 OCM BpAalleHMH, 4YTO HCKIKYaeT po3delirTsHe IHOpoOCTa-
THYECKOT'O Aap/ieHud HA BCe NOBCepPXHOCTH, KpoOlie HalopHO#
CpaHM nolviapka,

Ha 3arTeop OedcTBYIOT:

pec 3aTBOpa (C ypapHOBelUIHBAKUWHMHK I'py3a&aMH OpOTABU-
pecn ¥ GalaHcHpa), CTpeMsalMACSH 3aKpLIThE €roc;

rnopocTaT¥YeCcKoe NABJeHHe Ha HHXHIOW {Hdnapﬂym)
rpaib Nomninapka, cTpeMsiuleecss OTKpLITBH €r0,

3aTROp HalaxupaeTcs Tak, YToOLl paBHOBecHe 0€#—
CTBYIOUWHMX CHA HACTYMANO ‘fONbLKO NPH pacyeTHOM peryliupye-
mom yposse (P,Y¥,) eepxsero 6sedpa, O6pramo P.Y, cosna-
naeT C OTMETKOH OCH BpailleHHA; HO BO3MOXHO HeKOTOpOe
OTKIO.GHHe ero B Ty WIH UPYTyk CTOPOHY,

dag nocTHMXCHHME papHOBecHs HeoODXOAHMO, 4TOObI
HEHTp TAXKECTH YDARHOBEWEHHOK KOHCTPyKUuu (mocie 3a-—
rpyXeHHs eMxouTH Gajlslicupa H NPOTHBOBECA) nexalnl Ha
neplnedHIiKyngpe K ATkl COeOUHGOuler HANOPHYI IpaHb
NMON/JAaBKA C OChI Rl-~i1MeNWg, & pa3MepLnl TONI&BKA B Napa-—

MEeTphl ypapHoOBellent:w: *CHCTPYKUHH OlpellelsIHCE COOT—
HOWeHHeM

EJ
B et B B,



rie [ -~ Bec @aTeopa M I'p, OBy T
/£, =~ paccTosMue QT U HTpA THXKeCTH KOHCTD, IHHA
A7 OCH BpaLlesus, M;
5|
e yOeNnbHbifi BeC BOAb, T/M |

Bﬂ’ -~ LWHpHH& NONJIapkKa, M,

E’r}}?g - HADYXHEIH A BHYTpesEHHH DAOKYCHI NNOMiiaBKa, M.

STK YyCNOBH& BBLIMOAHSFIOTCH NUK ypasROBeUIkWRAHHE
3aTBOPA B OBYX MOVIOmGHASX B Mpolecce Harauky ([ +2):

[leppoe nomoxenne., 3aTBOP OTKpHIBALTCT HACTONBKO,
yToGs Hamonzada !'PGRb NONNlapka sbpiliina 3. - TMETKY P.Y.)
A ypapHOpelldpaeTCs B TAKOM MOJOMCHHHU 38Trpy2s«o4q NpOTH-
BOBECA, Danancep yCTaHABAKBEeTCH Tax, 9Tobpl rTeoMeTpH-
YeCkHE HeHTP eI'oco eMKOL:# Hlexal F . sepTdKaiu, NpoXodd-—
mwe# wepez2 ochb spalleHys, llpn 3ToM He HMEET 3HAYLHHS,
TeyeT W BOJdAa MO JIOTKY, HO ee IOpH3OHT He [oJiMen Nof-
HAMATHCH Bbiwe .Y,

Bropog nonoxeune, I[lo noTky nponycxaercs HeDOMb=
IO paciod, EAXAHCHD 3arpyXaeTcs A0 TeX Nopr, 10K. e HauTy-
NHT PABHOBOCHE 3ATBOpPA NPH 3anwiHeHHY JOTKS LO OTMET-
ke .Y,

Cxema pemndpeps u3obpamena ua pnc,l, Psbora nemn-
Pepa OCHOBAHE H& MEMledHOm NepelyCKe rKRAKOTTH, 34Mo/-
Haomeld BANMHLD,; Yepe3 mepenvckroit kanad, Bal3xkocTh wul-
KOCTH H njJoimc s 'BepCThy noadrnamwTca Tayx, ¥mbur axa
Snaw . TenbHBIC I LENWYAHEe KpuTKOBPEMOHHBIC CHNABI HE Fhl3 . —
BanNy CYW2CTDEHHEIX H31°° . l1eHH{ . OVIOXMEHHS CPpWHs K daiie
E-3HAaguTeNbHbIe NMOCTOSHHO TeiC” LyilHe CHA:l MOIrnusOn
niiagHo nepeaperatk ero, llostoMy ne:mmpep de ,iIC3BONSET
3aTBOpPy pea "1poBaThb Ha ChAydYafHbie 31+ OepeMeHHbie ‘v
K12 BO3MOeuCTRBHS, NMpedoXpangeT 2I'0 OT pacCKatikL,

B 1867 r. npeacTapRlack BO3MOL HOCTH JIDOBECTH
NPON3BOUCT - IHYI0 NPOBEpk; 3aTBROPOB KOHCTpyxuui 18083 r,
Ha NOTKOBCA ceTHd O ITHOro j.acrxa gHctut.~a “Cpenaz-
runpoponxionck” A lonousocrenckom copxole Ne | /77,

L_i =



CxemMa ypapHOBRIWHBAHKS 3AaTHOPAL
- nepeoe nonoxenue; - nTOPOES
NOMIOKEOHHRe

PHC. 2.



[Lis NpoW3BOACTBEHHEBIX MCCTreNGBAHNl OLIIGC AINOTOR=
1eHO 0HTh SATBOPOB ANf JOTKA BLCOTOR BU CM, Ux vecra-
HODBK/IK H& NOTKOBOYW CeTH, Opoulawiley TeppHTOpHIO Ol LIT-
noro yanacrka, Oun npopaborain Moa HenpepblBHEM Habnw-~
lelHeM pech pereTaumoBAaniff nmepweca 1867 r,

MonTaX ¥ Hanajlka 3aTBOPOB 0Ka3alWChk HeCHOMH LMK
apa cnenmainucra 3a 20 MuayT yCT4HOBH/IW 34TpOp HA /A0T-
K@ M OTper'yiupopany ero, Uleam MexAy NOBepXHOCTLIO JAO1-
ka u oGmmBKO# 3arpopa, 00paA30BABUIMECHA H3-3a8 HEKOTOROro
HECOOTBETCTRHS MX OdYepTadHs, Obull yCTpAHeHH C NOMOLED
LeMeHTHORX MOAMA3KH NOoTKAa TOo nepuMeTpy MNpH/AEraHed 3al-
Bopa, [Ipy 9TOM HA NOTKe MO KOHTypy MpHMLIKaHKS oG WKE KH
NpOR3BOAHIACKE HAceyka; OOWHBKA 3aTBOPS CMA3LRIBATACE CO=
NUOONOM, & HACEYEHHAA NOBEPXHOCTb CMAUYARA&NACH UEeMEeHTHLIM
MOMOKOM; 3ATBOP ONYCKA&/CH, H BLITONHNI&CH NOAMA3KA OE =
MEHTHBIM pACTBOPOM Ha 3-3 MM Bbiile KPOMKH cOuimeka 3% -
popa, Iloamaska obecneunBaeT yNIOTHEHAE 3AKPLITOFO 3a¥-
BOpa ¥ NpPOYHO NePXITCH HA NOTKe! i TewueHMe NAByX HeT,
Hoka 3a Heli penuch HAONWAeHAs, NPO4HOCTE €€ He yMeHi-
UIK/TaCh,

Hccnenopanus paboTil 3aTBOPOBR NPOBOAKAMCL C NOMOLELD
BA3yANbHbIX HAONOAeHKA H HHCTPYMeHNTAalLHBIX 3aMepoB OC-
HOBHEIX MApaMeTpoB (NoNoXeHHe ypoBHel B BepXHEM U HHA-
Hem Obede —~ Mbe3OMETpAMU; yIVibl OTKPLITHH — CHelAaTkb-
HbIM yT/IOMEpOM; pACXOA = IG THAPONOCTYy, TAPHPOBAHHOMY
rpy6xont [laTo; MONOKeHHe perylHpyemMoro ypoeHs PurCcHpOBA--
nock caMomucuem yposHa "Benmaiu”).

Yepea 3aTBOpHl NPOTyCKAIMCE PACXOAr OT 80 nc 160
n/cex. B 3aBHCHMOCTH OT pacxoda MEHANHCH yCNopHsa pabo-
THl 34TBOpOB: NpH HeOOJBLWHX pacXodaX peXHM HCTedeHHsd
6p11 cpobOoMBIM, C yBelW4YeHHEeM pacXofe — MOLTONIeHHbIM,
Ha oosoM 3 3arpopoB OnviM npoBefeHbl 3KCNEepHMeHTHbI C
HCKYCCTBEHHbIM IIOATOMVIEHHEM ero CO CTOPOHLI HEXHero
bweda,

HeneiTaiug NOKasanyu, 4TO 3aTBOPL PYHKUHOHHPYOT
BIIONHEe YAOBAeTBOPHTENbHO NpH N100O0M peXXHMe HCTedYeHHd,

B ycnosusx “anuiHoro 6neda” (ecnm Her mperpan, BHISLIBAKO-
HAX OTpa)XxeHMe BOJH) OHM yCTOHuuBO paboTalwT H 6e3 nemI-
bHpylOIlero ycTpoRCcTBA AaXe NPA HCKYCCTBEHHO BbLISBAHHO

acka ; -
packavke, B ycnosuax *xopotkoro 6Gnede”, xoraa obpaso—



pAERLASCS Y SATBOPA BOMHA ITPE AERTCR OT BCTPETHRLEH-
cp Apcrpafs (HoBOpET AOTKA; CT° 'KE8 KonoQls Ty
ne) -€308 O H;h} » UHOBb BO3gpa:laeTCfl K JAAIp0CQY, BLGL-
nzy Oro packadiy, Lemngep decbxoAuy

Te wocCth NOONEPXKAHHS 3afadBoro ypoepnd DOROABHOU
ucokaga, [lpn paGore B ecTeCTBEHHLIY VCIOBHA™ ouwnbxe
. Tropa, OTPery/HPOBAHROrO RA NMOAApAAHHEe T'OpKESOHTA
peri - Ha ypopne 48 cu, cocrapnana +0,3 + -2,4 oM (puc.,3),
i'0E CICKYCCTDEAROM NOATINNIeHKH 044 HeCKOILKOo sbille;
& *1,7 oo «2,86 a { aucd).
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Puc.8, 3apicuMOCTh T'OPH30OHTA BOObI, NOAAepXHBaEeMOro
a41popoM, oT pacxcaa (npm paGoTe 6es BCKyCCTBEHEOTOQ
NOATONMICHHS) .

Ob6bycHgeTCcd 2TO TeM . 4TO perylHposKa I,"OR3IpoaL-
AACL N8 pexuma 6e3 HCKYCCTBEHHOTO: NoATOoNNEHHS.
Y pagHOBel"HRAHHE BO BTOPOM DOMOXEHHH yuhTL galT RIHIHBC
I. . )OAHNHAMHYECKHX CHJ! ¥ 2aBHCHT OT pacXu.:a, "poTer: -
L.ro yeped 3a1pop, [Mo-romy Hambonee Toxma "aATHROP Nod-
A KHABAET 1'OP.30HT BOAI! NMPpH T M pacXoie, NiH R OTODOM
Iy wH3B . W 8Chb pery. Hpu K-,

AN NH3 HKCCNen.paGHHH ANDOMYCKHON cnocobiocTH 33T~
BOp., NON CpLHA NPABHALHOCTL MPOEKTHLIX TH.IDABMHYC KX
po 1108, pacreTHas (Mo THNOBOMY NpoeKT ’) M  CrepaMeH-
| BLHAR BAPHCHMOCT'h Mepenaga 1 pacxoaa noTe He OTAH-
va. tea anc.5).
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Puc,5, Pacuernas H SKCHepuMeHTanbras 28 picHvOTTH
nepenans Hamopa OT pac)oia (npy MaECINMANbROM
OTKpLITHH 3a71BOpa)l.

Mokasap BHOMHE YAOBISTBOPUTEILHE YO TOUHOCTL ¥
paGorocnocofuocThb ARTOMATHYECKMX YCTPOACTB; MCCALAO~
papug obrapyXxnin pal NPUCYIUUX BM KOHCTPYK THBHEIX
B SKCANyaTaundiF LIk He0OCTArPKGB, OCHOBHLIE M3 KOTOPphIX,

HEe palHOos 4Nl L iy (2P0 eMEKOCTOR nporHpopReca L
Ganancupa;

CNoXHAS B M3TOTORIeN AR h HEY 03] PG OBTSAEN A%

8 pafoTe KOHCTPYKLHSA gesiapopas;

RECOOTBRTCTDRMEe TeXHOOIMMYenKAX rpeSoaan kil X aviv-
MaTy ero BCEMOXHOCTAM, OKalanoch; UTC HOUf 2P HFEATD
HOCTORKH LI NOPHIOHT BOANT B noTke He BCETNE 1enscood-
'pasHoO, ECAR HAE OTBOAE 3a aBToHAaTOM MO & ¢ DOBE H{HT=
c#, 3aTBOp APPexTMBHER MCMONLIOR2TL XAR PR YNYR eyt
MuINKY, HCKAIOSAONYIO QUALTPALLI, iZcCin fOoA¥E 2 D 4
QUTCH Ha ydacTxe, Al KOTCROrc aartiiar moargpaeT YO

";":_-.- : .ﬁ{:l



PH3OHT BONLI, €r0o BLIPOAHEee OTKpLIBaATE NONHOC ThIO,

uTOGb OH He CTeCHA/ KHBOTO CedeHHs NOTKa M 4T00 Zo-
TOK NMPOMBIBANCH OT HAHOCOB, KOTOpbie HEpeaKo ornara-—
joTCSl Nepel 34TBOPOM NpH ABTOMATHYECKOM peXHME pabo~
Toi, KpOMe TOr'o, MeXaHu3Mm py4HOI'o pery/HpoBaHud, npe-
AyCMOTpeHHbI# B KOHCTPYKUHH, OKa3a/lCH copeplie HHO
Oecrno/le3H biM,

[lpr MCMBITAHHSX BhLiABIEHbl yCAOBHS SKCI/TyaTaluHOH=
HOro yxona, obecnedupalo e HOpMA/BH yio paboTocnocob-
HOCTb KOHCTPYKUHH:

TpyllHecs YAcTH NoABeckH HeoOXoAHMO obunbHo CMAa3bi-
BLATH COJIAAONOM Mepel HAYANOM BereTaAUHOHHOIO NMEepHOAA,
qTo6bl MX pixapneHHe He CHHXANO CO BpeMeneM HWyBCTBH-
TeNNbHOCTH ABTOpPery/lgropa;

aBTOpPEry/siTopbl HyXOalTca B 3auldkTe OT MNJ/lapaiomlero
Mycopa., Heobxoaumo nubo ycTaHaB/IHBATE Mycopo3arpaiu-—
TenbHble pelL!:TKH B I'oOBe /IOTKOBOI'O pacnpele/lHTeqls,
nubo He pexe oAHOro pa3da B 2-3 AHA NpOBepsATE H OYHMATE
3aTBOPbIl.

HenocraTku, obHapyXeHHble B XOAe NpOH3BOACTBEHHBIX
uccnenopauuit 1965 r,, OpilM ycTpaHeHbl IPpH KOPPeKTHPOBa—
HuM THnoporo npoekra e 189689 r, (puc.B) [B7. INonnocThbio
nep2paboTana KOHCTpPyKUHs Aemnpepa. 3aTBOP MOXeT OTKphi-
patbes (Bpy :Hylo) Tak, 4ro6u BCca ofwHBKA BbLIXOAHMAA H3
BOAbl, H 3aKpenNsaTbCi B TAKOM MOJO eHHH, bnaronaps
3TOMy 3aTBOp npuoOperaeT edie OAHO AOCTOHMHCTBO - €TI0
MOXHO NMPUMEHATH Ha /MOTKOBLIX KaHalax B TeX cly4dasX,
{Orna B NeppoHadYalbHOM NMpPOeKTe yCTAHOBKa 3aTBopa He
npeaAnojiaralach H ANs Hero He MpedyCMOTpeHd Iiipapiudyec—
KHii mepenan - amnopoB, 3aTBOP MOXHO NpHXaTk K JOTKY,
MO/HOCTBIO NMEepoKpohiB CedeHHe, M 3axkpenHrtb B TAKOM IOJ10-
wenun, Lna npeLoTBpalleHHs ONPOKHABIBAHNA LsaTBOpa IpH
ABTOVATHYECKOM peXHMe paboThl B KOHCTPYKUHK BK/IIOYEH
CheMii 5Iff yNnOp, OPpaHMYHBAMWAY yi0Jl OTKPLITHA paboyHM
XO[AOM TMOMNJ1aBKa,

SKCHHYBT&HHGHHME TpEGDEaHHﬂ OTpaXeHbl B CllelHalb-
1Off MHCTPYK!HH, BKJ/JIIYEHHOi B MOACHHTEJIbHYIO SaEHCH},’.-

B coorpercTBuM c npoektoM CIIA-68 Gninio uarorop-
IeHO HEeCKOJbKC ONLITHbLIX OOpA3NOB 3ATBOPOB ANf JIOTKA
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suicoros 100 cm, Onnn ua HuX pecHo# 1872 r, Opwl yCrTé-
HOBJIEeH HA OlNbLITHOM Y4YaCTKe BHYTPHMOMBEHHOI'O OpoOl:eHHA
s lonoanocrenckom copXode No 28 wm HCNLITHIBANCA B NPOHS—
BOACTBEHHBIX yC/OBHSIX B TedeHHe HMIOHs “euHaNucTaMH
HHCTHTYT Qe
K coxaneHwio, BeCh HIOHb N0 NOTKY, HA KOTOpoM Oni
yCTAHOBJIEH HCNbITyeMbift 3aTBOp, NpONnyCKasldcHd NpaKTHR49eCKH
OOHH M TOT X®& pacxod — okono 340 n/cex npH HOpMAIEHOH
rny6une nopsinka 51 cm, [lodToMy pacil:HpHTE NpOrpamMiy
HCC/leNOBAHHE yNAl0Ch TONBKO C NMOMOMEI HCKYCCTBEHHOT'O
NOATONNEHAY aBToMaTa, bnaronapa 3ToMy 38TBOP HCObITbI~
BAJICH NPH PAS/MYHLIX pEeXAMAX HCTe4YeHHd — OT cpobOoNKOro
N0 3&TOMACHHOTO, BIIOTL 10 Muummaneuoro (1,0 cm) nepe-
nana HamopoBe |
Peaynerate uccaenopanuft 1865 u 1872 rr. HAeHTHYHLL
yCTORYHBOCTL pabOThl 34TBOPA BLICOKAS — HCINLITyeMbIH 00~
pa3sen paGoran naxe 6e3a agemngepa; TOYHOCTH BNOVHE AOCTa~
TOYHAS — NpPH NOALEpPXAHWH I'OPH3OHTAa BOALI HA ypOBHE OCH
ppameHns ownbOxa He npepbllana +0,9 +« -1,6 cMm,
Mccnenopanns noxas3and, 9TO 3arpop MOJHOCTBIO COOT-
BETCTBy©T CBOEMY HA3HAYEHHIO; KOHCTPYKIOHSl ero He BLI3LIBAET
HEKAKMX 3aMeYanHfle
Oemndep, paspaboTanHbii B THNOBOM NPOEKTE 1868 r.,
HaMH He NpoBeps/iCsg H3-3a OTCYTCTBHS NOAXOAgmMAX yCclnoBH#.
Ho mnemndep aHaNOrH4HON KOHCTPYKUMR AN8 3aTBOpOB 6énbwerc
THNOpa3Mepa NMpOoBeps/ICs Ha ApPyrHX COOpyXeHHAX /8] u okazan-
cq BNO/MHe paboTOCNOCOOHLIM,

B nononHeHMe K 2KcnepuMenTaM 1867 r, nposepsnack
MEeTOONHKA pery/idpoOBKH 3ATBOpa Ha noanepXanme ypoehd, OT—
NHYHOrO OT pacdeTHoro, Taxas HeOOXOOHMOCTH B MPOM3IBOM
CTBEeHHbIX YC/AOBHAX MOXEeT BCTPeTHTBCH b AByX papHaHTaxX:

1, Monoepxanue 3aTBOPOM YPOBNS Bollle PACYETHOro Obl-
paeT HeoOXOOMMO: eC/lH JIOTKOBblI{ KaH&I HCNOoAb3yeTCs Alld
nponycka pacxona 6onblie pacyerkoro; eciu Ond yCTAHOBKH
ruapoasromara He 0oyl npelyCMOTpeH FHOApAB/IHYECKHE Iepe--
nal AWM ero pedydHa 0OKal3alach HelOCTATOYHOR, eCNH H3-=3n
OMHGOK B BLICOTHO# [PHBAIKC NpH CTPOHTEbC TBE JIOTKOBOI'O
KaHAla KOMAHAOBAHHE ero 0Kal3aloch HelOoC TATOYH biM,
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BoaMOKHOCTE NOBLI. @HRS TOPHIOVNTYE wCpanKyeHa
KOHCTpyKUMeR NoTka (HOpPMATHBHBIA 3anac, COCTBETCTRYWOUHME
P.Y. papen 10 cMm) u He npeprinaer 5 cuM,

2, lNonnepxanue 3aTROPOM YPOBHH HHUXE pACYeTHOI'O
MOXBT NoKafobuTbCca B TOM Cllyyae, Korga npoekTHoe Ha-
noNHeHAe NOTKA MeHblle [IONYCTUMON pBe/Iu4uHbl H HU3/IHILHKA
nNOANOp BONBLI HA 3ATBOPE BLIALIBAET HeAKe/laTelbHOE BLITadc~
HHEe HaHOCORB,

[lono6Hoe sBNlenne cpal3aH0 € HENOCTATOYHO I KOHOMHY~
HBEIM HCNONb30OBAHHEeM /OTKOB, BcTpeydaeTcs OHO pelkKo,
Cuuxkenne nanonuenus He npepsiwaetr 10 & 15% oT MakcumManb-
HOT O,

Mo cornacopanmo co cnyxbo# 3KCNAyaTAUMK ONBITHOIO
y4acTka 6uLinio pelieHo NMpopecTH lipUEepKy 3aTpopa Ha MoA-—
Aepxanue ropuacrTa Ha 10% HMwie pacyeTHOTO, YTO COOTBET-
CTByeT Hanonueuuo 8l cwm,

Ans nposepku MeTOOMKH PEryinpOBKa BLNONHANACE
B UBYX sapHanT.

I. He Mensaga nonomenus Ganancupa. 3410p0o NpoOM3pe/leHo
YypaBHOBEeUWHBaAHRe 2ATE Opa! 3arpy3Ko# npHTunopeca npu Ha-
nopHo# rpaHy nonjsapka Ha ypopHe 81 cm; 3arpyosxos Ganan-
CHp& MpH 3aKpLITOM 3ATpOpe M IOpH30HTe BOALI HA ypOBHE
81 cm, Pesynkratsl npopepku pabore 3aTpOpa NOKA3aHBbI HA
puc.7 (rpapux 1), Ounbka peryiMpopaHus 3HAYY o ThHAN;
+3,1 & ~1,7 cmM,

2, llockonbky B pACCMOTPEHHOM BAPHAHTH !u | y/IAHDOBKH
JonyuleHa MeTOAHYECKAS HeTOYHOCTB - 3aTpyi3sa U JisHCHpa
BO BTOPOM MNOMNOKEHHK HAapyl AT pPABHOBECHE, H{OCTHI'HYTOe
B epBoM, Gni1 mpoBeden Apyro# cnocob pervhAspoB<K, HWC—
KAIOYAKIMUA 3Ty HOTOYHOCUTL! [IPK yPABHOBELNBAHUE JATBODA
B nepBoM nonoxenkd (nsnopHas rpask Ha ypomshe R1 om)
Ganancup 6Ll COBHHYT NO HANPABISOUKM TAK, YTOOL reo-
ME@TPHYECKHKHA USHTD eroc eMKOCTH /leXall Ha OUNOH DEDTHKA-
H C oCblo ppamesns, Kax sunko wa puc,7 (rpabmx 2), 3T0
38ME@THO yBE/WYMIO TOYHOCTE paborui 3ate opa. Omubka
ymenpuwnace no +0,8 3 -0,2 cm, Cnenoparensuo, npr
Hananke 3aTtpopa Ha P.Y., oT/iuwniift OT pacweTroro, nolo-

enue Ganancupa HeoOA0IMMO KOppexTHpOBATH ( KOHCTPYK-
EAA 38TBOPA NO3BOAKET ITO).
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suicorolt 100 cm, Onmn u3 mux pecHo# 1972 r, Opl ycré-
HOBJIEH HA ONLITHOM Yy4YACTKE BHYTPHMNOYBeHHOr'o OpO.!eHH4d
s FonoanocrenckoM copXxode Ne 28 m ucnuIThiBaAZCHA B NPpOKI=
BOACTBEHHEIX Yy C/OBHAX B Te4eHHe HIOHS CHeNHANUCTEMH
HHCTHTYT&e
K coxanenmio, pech HIOHbL IO JIOTKy, Ha KOTOpOM Oni
yCTAHOBJIEH MCIbITyeMblff 3aTBOp, NpOnNyckKasiacs NpaKkTH4Y9cCKH
ONHH H TOT Xe pacxoa - okono 340 n/cex mnpH HOpManbHO#
rny6une nopsinka 51 cm, [loaTomy paciiMpHTE NpOrpamMiy
HCCNedOBAHHK y[nanocCck TONBKO C NMOMOIEIO HCKYCCTBEHHOI'O
NOATONNEeHEYy aBToMaTa, bnarogapa 3ToMy 38TBOP HCHOBITH=
BAJICH NpH pPaS/HYHHLIX peXmMaX ACTe4YeHHd - OT cpofonsoro
N0 3&TONNEeHHOro, BnaoTh A0 MuumEmanpaoro (1,0 cM) nepe-
nana HanopoB. |
Peaynbrarm Hccaepopenufp 1885 u 1872 rr, HOEBRTHYHBI:
yCTORUHBOCTE paboThi 3aTBOpa BLICOKAS — HC nuiTyeMbifi 00~
pasen pa6oran naxe Gea aemngepa; TOHHOCTD BIIONMHE OOCTa—
TOuHAS - NpH NOAQEpPXKAHHH NOPR3OHTA BOALI HA yPOBHE OCH
ppamesns ownbxa He npesbilala +0,8 + -1,6 cm,
Hccnenopasns NMoxa3ald, 9TO 3aTBOP MOJAHOCTBIO COOT-
BeTCTBYeT CBOEMYy HA3HAYEHHIO; KOHCTPYKNHH €ro He BbI3 LIBAE T
HEKAKHX 3aMedamHfe
Oemndep, padpaboTanHbii B TENOBOM NPOEKTE 1868 r.,
HaMHE He IIpoBeps/iCsa H3-3a OTCYyTCTBHSA noaxoAgmAEX YyC/IOBHHA.
Ho nemndep aHanOTRYHOH KOHCTPYKUHR ANS 3aTBOpPOB 64npmerc
TENOpa3Mepa NpOBEpPS/ICH Ha ApPYrHX COOpyXeHHAX /8] u oka3an-
cs BNOJMIHe paboTOCMOCOUHLIM,

B pononHeHNe K 3KCNePHMEHTaM 1867 r. npoBepsaach
MeTONHKA pery/lHpOBKH 3ATBOp& Ha MOAdepXaHne ypoBHSA, OT-=
HYHOrO OT pAacYeTHOro, Takas HeoGXOOHMOCTE B NMPOM3IBOA-
CTBEHHBIX YCIOBAAX MOXET BCTPETHTBCH 5 ABYX papHAHTAaX:

1, NMonnepxaike 3aTBOPOM ypOBNS Bollie pacuieTHOro Ebi—
paeT HeoOGXONMMO: €C/IH /JOTKOBblI# KaHA&T KCnoab3yeTcs Ald
nponycka pacxona 6onbllie pACYETHOr0; eCilH Mg yCTAHOBKH
ragpoasroMara He Ouwl DpeAyCcMOTpeH rHOApAB/IHYECKHH Iepe--
nad KAW ero pPedHBHa OKAa3alach HeloCTaTO4YHON; eCH H3-3n
OomHGOKX B BLICOTHOH MPHBAJIKE NPH CTPOMTE/IbCTBE JOTKOBOI'O
KaHAla KOMAHOOBAHHE ero OKa3a/l0Ch HeNOCTATOHH LM,
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BoamoxnocTek 1noBk . @HHa TOPHIONTH wrpaHuvyeHa
KOHCTpYyKUKe@R NoTKA (NOpMATHBHBIA 3Anac, COCTBeTCTRYWOUWMN
P.Y., pasen 10 cm) ¥ ue npessiwaer 5 ci,

2, lNonnepxanue 3aTROPOM YpPOBHS HHKE pacHeTHOro
MOXBT NOHAROBHTBCA B TOM Cly4ae, Koraa NMpoeKkTHoe Ha-
NnonHed He NOTKA MeHbUIe NONyCTHMON Be/lHYUHbl H HINHWHKA
NOANOP BONLI HA 3ATBOPE BLIALIBAET HeKelAT@IbBHOE BLINAdC—
HHEe HaHOOOB.

[MonobHoe sipNeHK @ CBA38AHO C HENOCTATOYHO 3KOHOMHY~
HbiM HChONbL3OBaAHHMeM /O0TKOB, BcTpeuaercs OHO peflko,

CHux enne nanonnesus He npeppiwaer lU + 15% or MakCHMalib-
HOI'O,

llo cornacopanuo co cinyxbott 3KCNayaTauuu OlbLITHOrO
y9acTkA GLiNo pelieHo MPOBECTH lipLUEepKy 3aTsopa Ha nof-
nepxaine ropunaonrta Ha 10% Hwie pAaCHETHOI'O, YTO COOTBET-
crpyer Hanonneuwio 8l cm,

LAns npopepky MeTONHKH PErylHPOBKA HLITONHANACE
B OBYX papuanTnx:

. He Mensig nonoxenus Ganancupa, S&4ilopo nNpou3pelleHo
ypapHOoBeUWpAHKEe 3ATE OpAl 3arpy3Koik npnrTHdopeca npH Ha-.
nopHol rpanm nonnapka Ha ypopHe 81 cmj sarpyasxoi Ganan-
CHpA NpH 3aKpLITOM 2aTpOpe M IOpH3OHTe BOALL HA ypOBHE
81 ¢m, Peaynerars npopepkn paboTs 3aTpopa NOKa3a8HbI Ha
puc.7 (rpapuk 1), Ounbxa peryanpoBaHis: 3HAUM rOThHAA:
+3,1 & 1,7 oM,

2, llockonbKy B pACCMOTPEHHOM BAPHAHTH LT yIIHPOBKH
aonymeHa MeTOOHYEeCKAS HeTOMHOCTB — 3arpyi3wa U JisHCHpa
BO BTOPOM TMOJIOXEHHM HApPYyUW AT PABHOBECH:, HOCTHI'HYTOe
B neppoM, OnLu1 npopeden Apyrof cnocod pers/isponkH, HWC—
KAWYAKIWUA 3Ty HOTOYKOLU Th! NIPH ypABHOBEWMNM BUHHE 3aTROpa
B NMepBOM NONOKeHWH (HaNopHas rpaHbk Ha ypomue R1 om)
Oanancup 6L1 CABHHYT NO HANPABIKIOWHM TAK, YT00L reo-
ME@TPHYOC KK LeHTp ero eMKOCTH J/leX&all Hi O4NOl DBepPTHKA-
nu ¢ ockio ppamenus, Kax puano wo puc,7 (rpapmx 2), 310
3AMOTHO YyBe/MYHIO TOUHOCTL paboru sarte opa. Owubka
ymensuwunace no +0,8 + -0,2 cm, Cnenoparensno, npy
Hajllanke saTpopa Ha P.Y., oTauMyHLIf OT pacueTHOro, noio-—

wmenue Ganancupa HeoOXOIMMO KoppexTHposarTh (KoHCTpyk-
EA5 SATROPA NOIBOASIET 9T0).
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Puc.,7, 3aBucumocTe ropuaonTa pofsi, NoiaepiHBAEMOro
38TBOPOM, OT yI/la OTKPLITHA NPH Pery/lHPOBAHMH 3aT—
BOpa Ha ypOReHb, OT/JAHYHLIA OT pPACYETHOIO:

l- 6e3 KOoppekTHpPOBKH noioienus Galancupa;
<= C KOPPRKTHPOBKOW Nojiioxenus Oalnadcupa,

B ui B 04 ml

[lponsponcTeenkbiME Hecnenoparwamu 19687 u 1872 rr.
npopepeRa paboTocnocobHOCTE ABYX M3 IWeCTH THIIO pA3M e~
POB ABTOMATHYECKNX 3AaTBOPOB ANA /MOTKOBbLIX KeH&JOB:
CaMoOro MaleHkKoro (ans JotTka BeicoTol#t 60 cm) u camero
Geasworo (ans norka sbicoTo# 100 cm; NOTKR BhicOTOR
120 cMm B TononHO# cTenH He NMPHMEHSIOTCH), 2TO NO3RONS -
€T PacCNpOCTPAHHTE BBIBOObl HA BCE THKMNOpalIMEp i,

3aTBOphl KOHCTpyKuHK 18688 r,, oTkcppexk THpoOBaHH we
HA OCHOBaHER Wccienosanu#t 1967 r, m nposepesune p 1972
paborocnocobHbl, HAOeXHbI, NPOCTH B H3rOTOB/EH HH, MOH -
Taxce, HaKalke ¥ SKCN/NYATAUHH, OTBEYAIT CBOEMY I 3Ha-
HOHMIO M IKCNIIYATAUHOHHBIM TPeDOBAHKHAM H MNOTOMY pexo-
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MEeHAYIOTCH K WHPOKOMY [pPHMEHEHHIO,

MoHTaX W HATAAKA OAHOrO 3ATBOPA 38HMMAET B 00-
wen cnoxHocTH 20-30 MusyT M He TpebyeT BHICOKOR KBAIH~
PHKALWK MCHONHETeNel,

3aTBOpPH OTAHYAKTCH (QyHKUHOHATBHON YHHBEPCAABHOCTRI:
noMamo paboTei B @BTOMATNIECKOM pexuMe, OHH MOIyT
6uiTh HCNONB3IOBAHL B KadecTse TAyXof nepemMurdKH 414
HONHOrO MEepeKpLITHA /0TKA; HX TaKXe MOXHO BHIBOANTE
K3 pery/HpOBaHHA, NONHOCTbI ocpoboxias XmkBOe cev4yeHHe,

A BTOMATH ONKHHAaxoBo paboTocnocobHbl NMpH MOOOM
pexuMe HCTeYeHH §.

Y CTORYHBOCTE 3ATBOpPOB B ABTOMATHYECKOM peXHMe
BLCOKAS, BO MHOPEX Cilly423X OHH MOI'yT QYHKIHOHFDOBATH
6ea nemnpepa, /lpn HeoOXONHMOCTH ACNONHHTE/bHAH yCTOf=—
QHBOCTEL OBecneYmpaeTcs AeMmrndpepoM NpOCTO B HalexHOR
KOHCTpYKUHH,

B npouecce Haladk® TEAPOABTOMAET MOXHO yCTaAHOBHTE
Ha monnepxaxre nwoloro manopa s npeaeaax oT H o
+ 5¢cm oo 0,8H Gea CymecTBEHHOr O yXyAmleHHS
Kayecrpa perynupgggﬂ Ae

TounocTs nongepxaius P.Y. Bnuoase yAoB/1eTBOpATEIL=
Hag: owmbxa He mpeBnmaer * 2 + 3 CM E NOYTH He 3a-
BHCHT OT THMopa3mepa 3aTsopa., [ns KOHCTPyKNM# BOAO-
BLIMYCKOB, KOTOpsie OOLMHO OOCnAyXMBAIOTCsi paccMaTpEBae—
MBEIME 3ATBOpaMK (apsroMaThl pacxona, BEHTHABHLIC 3aTBO-
pbi, CHOOHN bie BOAORKNYCKE), BeIMYMHE ee He3HAa4YHTeNbHA,

dxcnnyaTsuHs 3aTBOPOB NPOCTa I CBOAATCH B OCHOR-
HOM K MPOBENEHFI0 MepONpEATHE MO MyCKy H KOHCepBalRH
(oxpacka aBTOMAaTOB, CMadKa TPYWHXCsS TNOBEPXHOCTeR,
nonWBKe NeMNOHEPYOMmMeH *MAKOCTH H T.4,), 8 TaKXe K Npo-
BepKe H OYHCTKE 3ATBOPOB OT MYyCOP&,

Tunosof npockT 3TuX asromaros (anbGom ClNA-89)
BKNoyAeT pce HeoOXoOHMble MAaTepHaldkl He TOABKO ANS
HAroTopledus, BO H Q/I1g NpHBASKH, MOHTAaXa, HalalkeE H
3KCN/IyaTAURK I'dApPCaBTOMAaTOB,

3armopaMiu ciielyeT OCRallaTh BCe y37bl BOAOJe/leHKS
W yCTAHaRTUSLTE MX Ha OANOM W3 orponos (kak npasano,

c aanbonpinef "poONyCEMOH criocobHoOCTHIO), MpedycMmaTphnas
HeOBXOOHM LI Nepenan HAanopoB, MelaTe/bRO NpedwyCMaTpi-
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'OPH30HTA BOALIl, ﬂnnnepmnaaauﬂra
m;'lmm npA pery/MposaHMy 3aT-
, OTAMYHELIA CT PACYETHOro:

), o m:mmﬂnpunnn nonomenna Oalarcupa;
A Y IPOBKOH NokoXenus DadaHCcHpa.

" “* & ?ﬂﬂGTBEHHHHI Hconenoparwgmu 19687 m 1872 rr,
| aﬁwucnacoﬁﬂncrh ABYX K3 WECTH THIOpPA3Me-
a fﬁ- qe m 3aTBOPOB ANl NOTKOBLIX KeHANOB!
e o (ans notka Beicoro# 60 cm) m camero
(ana r loTkA BhicOTOR 100 Ch; NOTKH BBHICOTOR
:.r‘a“_';’:s_ M CTeNnH He MpHMEeHNKTCH), JTO NO3poasd-
gﬂl‘!ﬁ BbIBOAbl HA& BCE THMNOPA3IMED i,
HCTpykunn 1868 r,, oTkcppexkTHpoRaHH 1o
nenosanut 1967 r, u nposepenunie B 1972
I, HANeXHbl, NPOCTbI B MITOTOB/IEHHH, MOH-
,; ﬁﬂﬂﬂrﬂ!‘ﬂﬂﬂl{, OTBeval T CpoeMy HI3Ha-

TAUKOHHBIM TpeOOBaAHKHAM H NOTOMY peKO-
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MEeHAYIOTCS K WHPOKOMY [pUM eH eHHIOq

MouTax ¥ Hanaaka OAHOI'O
wep cnoxHoctu 20-30 MuHHYT H HE rpebyeT BLICOKON KBaiu-
huKALKHH HCMNOJHHATEeNeH,

3aTBOpbl OT/AHYAIOTCH hyH KLHOH &N bHOK Y
noMaMo paboTel B 8BTOMATH IECKOM DPENHME, OHH MOTI'YyT
6L Th HCNONBL30OBAHLI B KayecThe rayXxoh nepembldMKH A4
MONHOro MepexphITHs JNoTxa; HX TaKXe MOXHO BbIBOAHTD
K3 pery/lnpOBaHHA,; NONHOCTHIO ocpoboxOasi Xupoe CevYeHHe,

AproMaThl OMHHAKOBO paborocnocobHbl NpH mobom

HH BepPCANbHOCThIO}

peXXumMe HCTe4YeHH %,
Y cTO#YHBOCTH 3ATBOPOB B ABTOMATHYECKOM peKHME

BHICOK&S, BO MHOI'EKX Cly4yaaX OHH MOTyT ¢yHKUHOHVFPOBATDH
6es nemndepa. [IpH HeoGXOAHMOCTH AONONHHTE/NbHALA yCTO fi=
GHEGCTE OBecrnedYepaeTcs AeMmIpepoM OpPOCTOH M HaOeXxHOo!
KOH CTPYXUHH, |

B npouecce Hadadkd TBAPOABTOMAT MOXHO yCTaHOBHTH
Ha noanepxaxre nwloro wanopa s npeaenax oT H o -

+ 5cm no 0,8 H 0e3 CymecTBEHHOI'O yxymggl?gh
Ka4ecTna perynupggg'i?ﬁﬂ.

TounocTr noanepxcannag P.Y. Bnouide yAosJieTBOpATETb-
Haa: ommbGxa He npepnimaer r 2 + 3 CM H NMOYTH He 38—
BHCHT OT THNMOpa3Mepa 3aTBopa, [lnf KOHCTpPyKNH# BOAO-
BLIMYCKOB, KOTOpsic OObMHO 00OCnyXHBAIOTCsi pacCcMaTpiBae-
MbIMH# 3AaTBOpaMK (aproMaTbl pacxona, BEHTH/IbHbLIe 3ATBO-
Dbl, CHPCHY bI© BOAOBBINYCKK), BENMYHHA ee He3Ha4YHTeNbHAa,

Jxcniyaranys 3aTBOPOB NpPOCTa N CBOAATCH B OCHOB-
HOM K [POBEREeHFI0 MepONpHATHHE MO NyCKy H KOHCeppalHH
(oxpacka apTOMaTOB, CMadKka TPyMHMXCsS NOBEpPXHOCTEeH,
nonupke OeMnPmEpyOmef MAKOCTH H T-ﬂ.}; a TakKke K Npo-—
BEpKEe H OYHCTKE 3ATBOPOB OT MyCOpa,

Tunoesofi npoexkT 3TuX apromarop (ans6om CIIA-89)
BKN:0o4AeT pce HeoOXooMMble MAaTepHallbl He TONBKO AONS
H3ArcToBNed s, BHO M O/ TNPHBISKH, MOHTAXA, HANAOKH H
FKCN/yaTauRH I"'dApiaBTOMAaToB,

daTeopaMu CllelyeT OCRAIATL BCe y3/bl BOAOJE/IeHKS
H yCTAHaR"UBLTE MX HA OAHOM M3 orTponop (Kak npasano,
iy monrvores crocotuatiumle spbtyousmase

| penan ¥anopop, KenaTenbHo MpedscMaTpd-
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BATE NpBMEHEeHHe 3THX 3aTBOPOB H BMECTO KAl AHH LIX
WHTOB, CO3RaKWMX noanop Ana 3abopa poOk Ha NONHE,
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asromaros”, CAHUWPH, 1958,

2, Tunoeo# npoekT *ApTOMaTH BepXHero Gbeda C NONAAEEB~
KOM Ha obwuBke ang napabo/iMYecKHX JOTKOB Iay—
6uton 0,4 + 1,2 M, Anv6om CITIA-83*, Cpenasranpo-
BOAXJIONMOK, 1963,

8. Hayuno-TexHuyeckuii oruer “Uccnenopasnus 3aTBOpPOB—
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Fononno#t crenun”, CAHUUPHU, 1961,
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wupke” ., Cpegasrunpopoaxaonok, 1965,
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HMccnenopaHng apTOMATHYECKHX BOOOOEe|CTBYKINUX
3aTPOPOE NMOCTOAHHOI'O 'OPM3OHTA H pacxofa Ha J/10T-
koo cern”, Cpemaarunposonxnorniox, 1868,
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8, Tunopoit MpoeKkT “ABTOMATHHCCK
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FononHo# crenn”, Cpenas-
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PHOPOBOAXIONOK, 1 972,
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T OT cocrapa CeTuHAa, TEXHONOI'HK [NpH~

FOTOBNGNE A ¥ YyKAAAKH, peAuMA TRepACHE A, BOSPACTAE, Ha-

npsuKeHHoro COCTOSNIKS, YCNOBHA Eut.nnyﬂ‘rﬂguu COODNYMEHY R

¥ .0, B Tabn,! npupencHsl 3NANECHEY Ko3pbuuHeHTE PUieTpa~
eCHHOMO B KA4YeCcTpe 1 pOTH BOG WIBT DA LK GH K O

uupy Oerona, y/l1omx
ro MOKpLITHA HAE Kananax, nNo [23y/1bTaTAM HATYPHLIX HCCNe-

posad N,

npﬂnanax H JABRHMCH

Tabnuua 1

KoabduuueHT OBALTpAULHH GeToHa NpOTLBOPHNLTpPA=
(AOHHLIX NMOKp: . THA KaHalop

MClHONMHHT eVIK : ' Kﬂ‘-:“;“iJHUHEHT
Ijﬂ nT g ;ﬁ"_l-'l r‘ll:!,
e : cM/cek
— i — i e —— = N
: : 2 : 3
— M . —

Cpenasr uitpo~ MoHonnTH (i OeTOd BHYTPIXO-
ROLXJIONGEK 3GHCTBEHHLIX OpocHTeNnCH
lonoaoso#t crenu nochzc 4-6
ner paboTul KaHaIOB (0.81-31.10'6

2 MOHONATHSHIA OeTOH B 30He 5
NMepeMeHHOT0 yBJIaXHeHHs (3+8).10

i MouonuTHeift SeToH, noApep=—

JEeHHbIfi co/lepoffi KOppPO3HH 10—41-10_5

i MouonkTHE## GeTOH BHYTpPHXO-—
3AfCT BeHHbIX KaHa/loB KapluHe-

CKOli CTenu 10"6;-10-3

. MounonuTHbit 6eTod py4YHOH
yxnanku, obpabotariibiif BHOPO—
pefikoix, Ha KapuHHCKOM Ma-—
CHCTPA/ILHOM Kanaje (0,4+3,8).10°
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ManoapMupOBaHHLIE . @TOf " «
maw obl koHer pykugs CAHU!NIH

XenezoberodHLie JIOTKH,
6eTon M300

MounonuTHoIf O€eTOH HaAa cpef-
gux u OonBILHX KaHalnax

"M oHONMHTHBI OeTOH Ha XO .gi-
TREeHHLIX KaHanax

M ene306eTOHHBIE TMJHTHI

MononuTHbilt 6eTon Ha Cepe-
n--Kp . MCKOM MaruacTpallb-—
ok Kamane

MOHOUTUTHRIE OeTOH H Xellel30-
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rpapfleickofi ¥ A30BCKO#t BeT-
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[IpupefedHLie HdAdHLIe M ONLIT CTPORTENBCTEA NOKAT i~
BAKUT, YTO COOpyXeHme oONRUOBOK OROCHT&ILE bIX KAHAZOB
¢ KOIPOHUHERTOM (HALTPAUMM Y/IOMEHHOLO 6erona 10 &
10=8 cm/cex npm COBpeME@HHOM YpOBHE TeXHONONHHE =~ BlON-
He ocylleCcThHMAaH 3anatla.

llns npeapapuTesnibroro shibopa npoexTHOf Mapk# Ge-
TOHA MOXHO BOCNONbL308BATHCH rabn,2, ycrasasnupalouef
BOAMOMNHBIE NHAMAJOHBI COOTHOWEHHA MeXAy mapkaM BGeto-
ya Ha nNopTiaHaueMeHTe H ko3¢ HUHEHTOM (PHIbTpPaURE, Tab-
NUIlAa COCTaApIeHA HAMH HAa OCHOBE NefiCTRYOUAX HOPMATHBH'.IX
PRKOMCHAALKHR H peldy/bTAaTOB Hcco/sellopaH¥ i poAonNpoHulae-

vMocTH OetoHa,
\/ TabGanua 2

e — e — S —— ——— ——

: INMpoexTHble MAapKH ODeroHa H

[ToxasaTenn
ko3¢ OHOHeH T (HAbTpauiy

Mapka no nmpowHOCTH NpPH

CHaTHH 100 150 200 250
Mapka no MOpO30CTOf—
KOCTH Mps Mps Mps M pa

50 100 150 200
Mapka no BonoHENpOHH-
HAeMOCTH B2 B4 B6 B8
Koaddrunent ¢uabTpanun,
cM/cex | ID_B ld'a#lﬁr? IO'HTHG-B IU-BHOHB

[Tpu puibpanHOf MapkKe # yCTAHOBAGHHOM 3HAYEHHH
koapprurenra panbrTpauns Gerona pacyeT PHABTPALHOHHOI O
pacxona 4yepe3d CIJioWHEOe Teno OONHMUHOBKH B 3aBHCHMOCTH
or ycnosuit paborn kanana (csobGonmas mawm moanepras
GHABTPANKA) MUXHO BEMONHKTL MO HIBECTHHIM pPEKOMeHaa-
unsM /5,68] c yyeToM BOIMOXHBIX HaMeHeHH) cpoficTe Gero-
Ha BO BPeMEHH B KOHKDETHELIX YCAOBHAX IKCN/AyaTAalHH,

> B GonbmnHCTRE CNy4aeB QHALTPAUHOHHLIE MOTEpH K2
AHUOBAHHLIX KAHAJOB 3HAYMTENBHO APEeBOCXOAST pacyeT—

02



uble, ONpeAe/PHHE!e NC Luk & AT.JM
URH 6eTOHA, 3TO OBLsitHyw 7CH N0 AR .EBRO mlﬁ B 06~
NRUOBKE H panCTpofiTBOM I'MDra,

Conocrapnienne 24 sy Audg nosddrurenra ¢uabTpauun Se—
TOH& B KOYPOAUMCHYTA [H.bTPAUT mHbX NoTepb obnuuosxu [1,77
MOKASKBAGT, YT0 4EPe3 'Uuk' 4 IP°CHHBL B 6eTone QHABTPY~
eTCs 6ONLMAP MUCTh DACYSfi., COCTABRIGOUAS B 3ABHCHMOTH
OT XKa4iC1BA NOKpbitAg HU-H75 cOWHX nmoTepk.

SPOeRTHBULIM 2pEICTROM YMEHbBIUEHHS KoldsecTo? Tpe-
mdd p CeTOHHOR OONHUOBKEe aBIgeTCH pALHOHAABHOE PACHU/C—
WeRN2 ROHCTPYATHBHRLIX I TeMNepaTypilo=yCagoulsiX WeoB,

la kaganax Yspeugcxost CCP [/1/ ray6uron 1,2-1,7
NePerLe  TpuARUECHLECr o wpa OOJHUOBKKH € nogowsst 2a 1/3
BolC Tl OTRGCA ¢rowoboTrBOBAl  pPE3KCMY CHHMEHHK KOIWYECT—
38 TpewHH H Ccokpincguio dunbtpaurn., B Boarapar /8 ane-
AOTUYE 85 XOLCTPYKUHS OeTOHHOR OONHUOBKH, BCHEICTRUS @-—
dopr.ali¢ L9298, okza3anack mMeHee 3dhbexTHRHOH, oM OUTHE-
HCBKS& TOJleRO C MNMONepeYHbIMM WapaMily, nocAeddsd WHPDORC NMpH-
MeEfeTug MpH OONHUOBKE KaHA/0s C© TayOEMON HaIl0/HedHs
0,4-1,4 i,

Ha pHyTpHXO3ga#CTReHHbIX Kauanax lonoarsii crens none-
PEYHEI® TeMNepaTypHbie WBLEI yCTpaibBalnck uwepeld 12-20 M,
a4 JlOXHBIe - yepe3 4-5 M, BciencTrue ycanku GeTore ¥ TeM-
nepaTypHOff NehopMalHH UIBbl, : A0eNaHHbBe KOMIOIHUMN~M HE
OHTYMHOM} MACTHKE, PACKPhiB&/ HCH = 'id4 "2DHAN Wik BhLAINHBAN--
CH H3 mBa, BWIH OTCIAnBAACS OT Oerora., B mocasayomes I z-
POKOE€ PACHPOCTPAEOHHE [Ofydfl WLOR—-ARaPparMa 23 MOIEIVH 6 -
HOBON NAGHKH, - awaMiageMwft F OwurToH, yCnewHo onpobomanid:.n
BliepBbie B CcTnate Ha Berade-[lanbBap3IRACKOM H HuTARCK D
MAWHEEEIX KaHanax p 1964 r, (npoext mux,B.U.AutoHoma),
[Torepw Ha PMtLIPILAE) H3 3THX KAHAAOB 3HAUHTENBHO MeEHb-
WHe, YeM Ha Kun/ud&X C TPalHLHOHHLIME WBAMH,

lirpoxc @ passaTHe B 80-x ronax paboT nmo opol€BHI H
OCBOCEHIO SeMe/b Abi3pain nHeobxonw:octh pa3paboTke repMme-
THYHOP B HAJeXHOfi XONCTPYKIUHR WBa B KaHaaraxX co cOopHo#
XeilesoS5etTorHoft obamaoskoil, Ilo npeantoxenno [onooHocTen -
‘crpos (87 B 1864-1860 rr, ocywectnigercs nepexoa Ha Gero -
HONNEeHOYHYK obauionxy B CcOOpHOM M MOWWIHTHOM BapHauTax,
JTO" BHA NPOTEBOGUALTPANHOHHONO MUEPHTHA uCKAKNY8ET Npo-
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Gnemy WRA, TaK Kak BONOYNOPHBIM 3eneHToM apiacTes
CH/IDGIROR NOoNUSTHIe O LIl NNeHOYHBIA 2KpaH, & noTepn Ha
KAHANCKE, BLI3B&EAH 3 CNyualiHiin TOBpeXOeHHeM TJICVKA, .d-
auM anbin O .

PaccMoTprmM o0uie XONHYeCTBCHHBIE S8KOHL  (CpHOCTH
ORIbTHANUY (3 kaHadach . OevoHMHON odeXioh Gel3 criellna
AOrC CHAPOMIOASNNE IA0rO CN0W (pH HAMWYHH TREIUHH,; DACKpLi-
ThIX W30B ¥ aryTHX NleleK TNB,

Tpewwnnubpas aavue = Oe70HHOH OO/HLUOBKE BhiZiiBaeT-
csa roangon Oerniaa # I—.dﬂpﬂ}hr‘HHHM COCTOAHHEeM KOHCTPYKIIHH,
BOCITIUHH "M AKIeR IKCHAVET ynrm}rm HaArpy3Ky (napnenue ponL

Ycanka GeToHa, OOCTATOMHO (OJHO H3yueHHas B labopa-
TOpRLIX YCNO 4ax / J,11s, waeer co uupuHyeckae ocobekrOCTE
B OCTRCeHY 04 oDnauopke, riapkbiv 20pa3oM H3--38 MacLiT4 &-
HOI'C QaLTOpA,

He naenna va kananax [llonondo, # KapulHHCKOR Ccrelerq
Nera3LipanT, 4T0 ycaaka GeTcoHa NMpPOHCXOl «r Ha NPOTAX€HHHA
appvepio 1,5-2 ner, Benyuura e~ JapuCHT OT cocTapa HeTo-
Ha ¥ ysoga 2a uuM, B oObunuiX ycnopuaX, Npd BAaXHOCTHOM
yione 3a Geroilom n Toyenme 3-7 OHed, or. cocrapiger 0,3~
1,2 /4y TpHYCNt UTA pAHHErn TpemHHooOpa30paHAs Xapek-—
re fa Aonemaa ac/dynHa VvCAOKH, TéK Xe Kak L A3 cpobod-
HC /LU w@HEL Y 1CH0oC OeTOHHDOBAHWA, pa3Oe/IeHHbiX CXBO3H LMY
HFQJG}H#‘EI"H ailfiviMA IUBaMHE,

B /ioKHEIX WRAA, UDH paccToduuyd Meddly wuMu 5,0 m n
yrentpoi ycaagrxe 0,3-0,5 mMM/M, packpbLiTHe TPEUIHH COCTaB/sg-
er 1,5-2,5 : 4. Ycanousrie TpeuinHsel, 00palopadHnle B CNJOMW-
HoM Derode, umewT penuiury 0,8-4,0 MM, paccTosmue MexOy
Hi. i 4=12 i4. 1:0NO0CH OeTHHipopat 49 aaueof 15-20 :-, pasne-
AGH 158 CKRCON LM LIBAMM, YKOPAUKARAIOTCS OT YC2OKH HA
P I %% hena,

il pTensnmi PAWKHOCTHHIH y..0ld 3a GeTovorM CHHXaeT
yranky a |.5-2 naza, apmMupopadne OeroHa - B 2-3 pe3la,

riabyxanne S5e7 HA v EdAe B 3-8 pal Medbiie yNalKH,
Cnencsarellbm, PaCKphT i€ yCAUOUHbLIX THEL.H HEe3HAYMTENL' 0
tomneHcapy-rea aabviaeruenm Hertona,

TpEluHH'r.-.laHaBﬂHHbIE HaAllpAXKeHs L, cocTogHHeM cOArLoE

(nocne H&noMHEHHA K s 118 BOAOH), MMeiOT paCKpLITHE
7.2 & 1,0 itm, xapawxrepdvie - 0,3+0,5 mm, [Mpu anr.ie TKOCOB

54



Gonee 4-5‘ M
HOM, mmw
noliepeysoM, H m
PAROYH S apnmﬂpoam:ﬂ mmu. v ST

T akum 00pPa30M, DCNEACTIHE HUNPSXEHHAOTO COCTOSHM
n ycanxu Oerowa obauuopka venumuo#t 10-14 cm AenwTCs na
60k ¢ MaxkcuManbHBEM pasMepoM 3xB8,5 M M MHHHUATBHLIM ~
2,5 x 3,5 M, WHpHHA PACKDHITHS TPEUHH — OT NOAEH MHMIK-
MeTpa A0 3-5 MM u Gonee,

PHNLTPALNOHNLI#i pacXoN He3anleHHbIX TpellMH, JIpH HI0T-
HOM npuieranuy oONMUOBKM K NOACTHNAKUMEMY [PYHTY, 34pH-—
CHT OT W/APHHEI PaACKpLITHS TpeulHHLbl, AejiCTpykllero Hanopa,
KanUAnsapibiX H QUABTPONHOHHBLIX CBOCTB I'pyHTa H MOXeT
OuiTE BLIYUCAEH no Tabn, 3, B KOTOPO# NPHHATE ChedyloUHe
yciaosHhie obo3navcHHA:

L ;_.

'.'

___________

?- -~ (ENLTpaunGHHBI} p&CXOO vepe3d He3AWleHuylo TpeuiHy,
M32/cyrkn/m;

/l - WHEPHHA PACKDLITHS CKDO3HON TPEWAHbI, MM;

K ~ xosddmunesT dwibTpaury NMOACTUAAKILCTO I'PYHTS,
M/CyTKH;

H - Hanmop no/(utl Hald TpOWHHOR, M;
H, - xanunnspnoe nasnenme, passoe 0,5 R, » M;

h” ~ BBICOTA RANUNNGPHOIC MNOUAHATRS BOLbLI B I'DYRTE, M,
Tabn, 3 cocTopileHa Hamu na ocnone paborn H,K.IH-

pmickoro 127, b KOTOpO# pPAaCCMATPAAGETCH (PHENbTPLLHsS H3
gAMOMA C BEePTUKA)LHLIMH HeNPOUKMUASMbBIMH CTeHLILMH 4epn3
PHO B OAHOPOAHWLIF# TPYHT. OnNbiTbl, BLUIONHEHHLEe B HaTypHi:X
yoeiAoRiaA, OpH NOACIHNawmeM TCpyHTe D BHIE JelKHX CyranH-
KOB, Cynus e M NutepATbiX TOHKOICPHECT WX NeChop, Nokasa-
IR XOpOoniy. TXOAHMOCTDH HAL.TION2d4bIX M DRIMKMOHUCHEH LA
no tabia,5 3uAuPHU K PUTBTpPANHOTERX [ACKGI03 Yeped TpeulA-
Hbl wHpnaoi 1-3,5 Mwm.



Tabnuus 3

Juavenns f’,— MpH PAa3EOR WHpHEE Thel

J

e e e ———— e e S B —— —
' Haqet 1y npH
H+H‘"' : . - B
-.d= Omm . 4 =Tuee §A'3MM : Ad =Svsm - A4 <l
ET e e ——

0,50 0,30 C,42 0,48 0,3% J,58
1,00 ;5 b4 0,73 G, 87 0,43 P04
1,50 ¥, 1,14 ],26 1,32 i,45
2,00 IR 1,48 1.62 Wi 1,86
2,50 Y 7 1,35 2,10 2320
3,00 1,87 2.7 2,35 2,48 2,64
3,50 2.23 AP T 2,04 2,80 3,03
4,00 o S 2.70 3. J3 3,21 3,42
5,00 3,17 3,28 3,6¢ 3,80 4,17
6,00 3,76 3,87 4,35 4,59 4,92
7,00 4,30 4,44 5,00 5,25 5,67
8,00 4,84 5,00 5,66 5,02 6,41
8,00 5,34 5,52 8,25 8,58 T3 11
10,00 5,84 6,08 6,84 7,29 7,82

M pumep l. Onpeseanrs GRILTPAIHOHH LI pacxod

yepea ropudlcHTaNbHyK Tpeuniy aamson 1,0 M, wrpuHOi pac-

KpulTHs 3 MM, echn nepereyiowni wanop H=1,5 m, lloacTu-

NEIOWHH TPYHT — Cynech, kO3¢puuneHT ¢unbTpaun KOTOporoO
K=0,6 m/cyTin, H = 0.5 M,

Hmeenm H+H =] 5+ﬂ.5"2,0 M, Ma Tacn,3 npm A =3mm
HaXOAHM 73— {,62, Torna @ =1,62-K=1,62+0,c=
=0,07 m3/cyrkn/Mm = 970 a/cyrku/M,

B npouecce 2kcnnyaTaudk KaHanoB TreuwmHul 8 OCTOHHOM
obnunopke IAWIMBAIOTCH # CAMOYNIOTHAIOTCH.

CamoynioTHeine TpelluH B UeTOHE CONpOuDNKAZETCH
OTAOXEeHHeM KapOOHATOB B NMONOCTH TpeWHHL; TO €CTh HX
MeXaHuyeckon 3akynopxoil, Mccnenopanusvu THHUCI3IH yc-
TAHORJIEHO, 4TO CaMOYNiIOTHeHHe TpeuHH npoTeKkaeT H NHPH
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CHBHOCT™L ero BoapacTaeT ¢ nopbuueHueM OHkapOOHATHO!
eNOYHOCTH BO .+,. B Tabn, 4, COCTapleHHOH HE:T HA Ol=
nope paboru /i%], NPHBOASTCH pe3yNbTaATb H3MeHecHHs (UIbT-
pPALMOHHOI'O pacxoflla BO BPEMEHH A/ls CaMOYNAOTHHBLIHMX
TPEIWMH pa3NiYHOrO PACKPLITHS MpH (WIbTpauud rodst ¢ Ca-
«apbonaTHOi menoyrocteio 1,0-3,2 Mr-aks/a,

iabnuua 4

D/. [unamnka ¢unbTpar .OHHOro pacxoda yepe3 Tpe-
mHHLl B 6eTOHe B LpCl+-CCe MX CaMOyNnJAOTHeHHd

e E———— e

: dunprpautiwHb pacxe. (a/cyTku ra | morm )
. TpemuHBl T I'RApapIMYecKoM IpalHeHTe Halopa

Packpbi=-

;ﬁ:MTﬂii ..Z = lr 7 faa.umi THTeanE_c*rix LbHﬂthEI-I-H-H %

‘B _HagaNbHbI}: Yepea = yepes " yepes nsaA
«+ MOMEHT .ronArona E ron ; roaoa

0,1 8,65 0,026 0 ,004 -

0,2 86,50 0,070 0,009 0,001

0,3 173,00 0,140 0,022 0,004

0,4 348,00 3,460 0,860 0,120

0,5 862,00 88,500 78,000 52,000

STH OaHHBIE MOKA3LIBAIOT, 4YTO CaAMOYIMJIOTHeHY € T42M DO
e, YyeM MeHblle pACKpLITAE TpelHHL ¥ AJUTelbHee QUAbTnE-
UKsl, PelsvibTaThl HaATypHbLX U3MepeHHH (HABTpALBH uepel
TpemuH bl packpeiTueM 00 0,4 Mm, ofpasorisuiiecs n Xeneso-
GeTOHHO} OONHUOBKE OPOCHTEIBHABLIX K&H &7loB H /10TKOB—KaH a-
noe TFonopnoi crernu, ONH3KM E NoKa3aTelgMm, NpPHB2OCHHEIM
B T&ON.4,

Beuaoy He3HaYuTenbHOW (uAbTpalMH 4HYepe3 TpeUHHLl pac-—
KkpoiTieM MeHee 0,4 MM ¥ HX OTHOCHTENBHO Malo# yNelbHOWH
NMPOTHXXEHHOCTH NpH ONnpele/ieHHH NMOoTepb BOObl MMM MOXHO Npe-—
Hebpeyk,

Ha npocanooyHbiX, 3aruncopaHHLIX H CYy(PPO3MOHHO=-HEYCTOji-
YMBbLIX I'pyHTaX TpebOBaHMS K TPEMHHOCTOHKOCTH OO/IHLUOBKH
AoNXHbI ODOCHORLIBATBCH CNelHalbHbBIMH pacYeTaMH, B KOTO=—
PLiX Y4YHUTLIBAETCH pAaA3BHTHe BO BpeMeHH fABJEHHH NpoCalkKH,
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phlUl@/IAYNBAHKME THNca HNAM Cy(pphO3UH, BABUCHIUIIHE OT HHTEH-
CHBHOCTH (PHNBbTpPALIHH,

3annenne (xonemarauus) TpewnH B CerToHe YMEeHb L apq
BodonpoHHuaeMocTk obnuuonku, llponecce 3auneuua tTpouy
M3yueHpbl NOKA ele He[AOoCT aro4yHo noanos, Mapecrhbie p.ouoq,,
[14,15/ n naw cobCcTBEHHbLI ONLIT MCCHEAOBAH Al MO3BOJI i
ropopuTh O CAefylolIMX OCHOBH.IX 3 _KOHOMEPHOCTHX, A% aKTe—
PH3YIOWHX EOACNPOAULUAEMOCTb JaH/IeHHP LIX TpelluH B beToH-
HOlt obnuunopke,

Hem Gonblie MMHHCTEIX ¢pakuuii B BOAHOI CyCrNeH3uu
MOCTOAHHON KOHIEHTpPAaUHH M Bollle HANOp HaAl yCTbeM Tpelld-
Hbl, TeM MeHblile BOAONPOHHUAEMOCrb 3aM/I2HHOU TpeLlHHbI,

danneHue TpewHH, OCOGEHHO NMpH MAaNOM pPACKPLITHH UX
H IpM MeHee NHCHNepPCHOM 3aWisgiolleM MaTepHalle, TPOUCAG-
OHT He Ha NoNHyl0 rnyOuHy TpeuurHrl, Habnwoaenus Ha ob6nu-
UOBAHHLIX O@TOHOM BHYTPHXO3diCTBEeHHbIX KaHanax B [onon-
HOil CTenn noka3daiM, 4TO NP PACKpPLITHUH TpevHH Ha 1,5-

2 MM 3aunende ux npoucxoaur #a 0,1-0,6 rnyGunsi; npu
OONbWEeM pACKPLITHH, 3-4 MM, - Ha BCIO riayouny.

PUNbTpauua Yepe3 TpeiudHbl, 3aWIeHHL' PNiITHHCTLIMHU
@PAKUHIIME, MOAYHHAETCS JIMHE fHOMY 3aKOHY , TO GCThb $punpT-
PANHOHH L@ pACXOAb! NPONOpUMORANLHLI I'paldXMeHTy Hanopa,

Benuyuna QHABTPALMOHHOTO pacxoda 3aBHCHT OT IWHDH-
Hbl pacKpLiTid JawleHHOW TpewHuHhi: yeM Oonblie TpewHHa,
TeM Gonbwe puanbrpauud, Heobxoaumo ormMeTHTb, 4TO GHALT-
pallMOHHbI@ pacXoidbl 4Yepead TpewdHsl 40 1,5 MM ‘veHsioTCcE B
Oonee WHPOKOM HHTEepBALEe, YHYEM Heped TpeWwHHblI pacCKpbLITHEeM
3-5 MM, :

PuAbTpauua 4Hepe3 3JauleHHble TPEWHUHii B OETOHHOM
NOKPEITHH OPOCHUTRAbABIX KAHA/IOB 34BHUCHT TaKXe OT TepMi-—
Hecko! o pexuma, CyToyHuie KoiieDanus TeMnepar, pbl BOAbLI
8 npedesiax 2-6°C, ypenuumpawiume UMKAMYHO PACKpLITHE Tpe—
ilHH, CyleCTBeHHO BIHAOT da PwibTpauunio, B HaWHX onbiTax
(PHALTPAUMOHHBIE PACXOObl Yeped TpelldHL B BeTOHHOHR OBAMUOBKE
BHYTPHXOZAACTBEHHLIX OPOCHTENE]] B YTDEHHHE Y.2bl OLINH B
2,98 pa3 suiue, yeM BeYepoM, 3aMEUEHO TaAKMG, YTO KAHALI
C TPEIHHOBATO/ ODAHUOBKOI GMILTPYIOT 3HMOK Gonble, we::
nerom /167,

Hakoueu, ajdex1 sanieHus TpeiHH 3aBRUCHT OT CKOpPOCTH

Sk



podnl B kanane, Ilpu ckopocrsax Gonee 1,5-2 m/cex saune-

HHf ITOMTH He NMPOUCXOAHT.

Hns npakruveckux pacueTop (H/ILTPAUHM Hepes 3au)ek-
Hble TpelliMHbl pekoMeHayeM nonbaosaThcs Tabnb, B Hel npu-
BOAUTCH TaK)Xe XapakTepHACTHKA BOLONPOHHUAEMOCTH HEeKOTO-
pPhIX THIIOB WBOB M CTLIKOB B ODeTOHHO{i OONULOBKE OpPOCHTE/L~

He: X KaHanos,

Tabnuuea 5
? BononposuuaemMocThk 2an/ieHHLX Tpem#H B betoHne,
IBOB M CTHIKOB
Tunel TpemuH, WBOB M CTHIKOB QHUABTPAUHOHHELIE pacxon
‘(n/cytxku/M) npe rpa-
!  nmenTe Hanopa J={
i v _! s .
1 : 2
faunpie Cpefa3runpoBoAX/ionKa
A
TpemuHn B xene300e ronuoi 06— 0,1 + 0,6 )
ANNOBKe packpeiTHeM meHee 0,4 MM 0,2
_":5 TpemnEr B OeTOHHOK obnunopke
%"H BHYTPHXO3AUCTBEHHEIX KaHAJIOB 63 128
" TonoAHO# CTEnH C pacKphiTHEM ! o~ ’
Gonee 2 wM 5
PaspyumeHusie BUTyMHEe WBL BHYT—~ 8.5 + 18.0
PHXO3siCTBeHHHX Kananos ['onon- o
HOJ} CTelH 10,0
CTpouTenbHble CTHIKH B Xels30- .18 & 85
6erouHOl OOAHUCEKE : :
I,8
CrponTeneHsie CTHKH B BeTOH- 0,7 « 7,8
> OOJIMUOBKE
HCH 2,5

59



—— o —= | Er T mm— — e —

Launpie YxkpHUWUTuM /1,177

OO0 niyibie CHTYMHO-LEMEeHTHLIe 1,2 & 3,5

LU B bi 114

buyrTyMHO-neMeHTHLIe LIBLI C IpO=

FpYHATOBKO if . 0,55

Jdomarteie waLl MO BOAOH 0,70

Pe3nHoBEIe IWUMOHOYH L@ IIBbI 0,10

FPe3uHoBLie KieeHble CThIKH IOl

BONO i 0,24

betonnble; HeMeHTH:I€ CThIKH 1,2

TpemuHb! B MOHONMTHOH OOnuUIOBKE 1,2 &+ 3,9
1,8

x)

B umcnuTele OaHbl HHTepBalbl H3MEHEHHS BOAC~
ApOHHLAEMOCTH, B 3HAMeHaTelle ~ e¢ cpeiHee
3HAaYeHHe,

Mpuwnmep 2. Onpeaennts PuIbTpaunOHHLI} pacXon
eped TOpH3OHTANLHY® IaWleHHYIO TpemuHy aaunciy 1,0 M
npu TonuwmuHe OeToHHOK OONHUOBKH 0 = 10 cm w paitope
poast H = 1,9 M,

Hns ycnopmii l'onoguoil crenu (rabn,d) ¢marrpauus ue-
ped sanleHHYO TpeulHHy WHpHHO# Gollee 2 MM UpH I'palieHTe
Hanopa, paBHOM eflWHHlUe, cocTapiaeT B,Oanfcy'rﬂnfm. e ji—
CTBY WA PpadUeHT Hanopa T= 22 = 16, Torna

GUALTPAUMOHH LI pacXxon uepes Tpeundy coctaprt 6,0° 16 =
= 86 aA/cyTKkH/M,

Henonevaya npupelledHHuie [laHHble, 3HAY NMPOTHXEHHOCTH
B pACHONOXKeHHe TpelinH, CTLIKOB B weon B Serounofi obau-
LOBKRE, MOKMHO ONpele/nTh QuALTPAUAOHHBIC TOTEPM Yeped HHX

Ha HocrTpoerusix ¥ OhBwUMX b PKCHAyaTaU¥N Kauanax,

BU



pols B xanane, Ilpu ckopocrax Gonee 1,5-2 M/CceK saune-
HH§ IOYTH He NMPOMCXOAHT,

[lng mpakTHYeCKHX pacyeTop (uibTpaluu 4epes Sauicw-
Hble TpelHHbl peKoMeHndyeM NONL3OBATLCH rabn.5, B Hefi npu-~
BOAMTCSY TaKXe XapakTepHCTHKa BORONPOMHUAEMOCTH HeKOTO—
pbiX THNOB WBOB H CTLIKOB B GeToOHHO{i OONUUOBKE OpOCHTEe/lbL-
Hei X KaHalloB,

Tabnuua 5

BooonpoHHLaeMOCTh 32W/IeHHLIX TpeUHH B GeToHe,
LIBOB M CTHIKOB

—

= ot

— —Es s g r— L

Tuns TpPeluH, WBOB H CTHIKOB " duAbTPAUHOHHBIY pPacXon
‘(n/cytku/mM) mpE T pa-

o

' pmenre Hanopa J={

e L <= ___—___—-.---—lt——'—'——-"_
1 - 2
faunpie CpeaasrunpopoiX/ionKa
x)
TpemuHE! B wene3obe ronnoit 06— 0,1 + 0,6
nAunoBKe packpeiTHeM Menee 0,4 MM 0,2
Tpemues: B 6eToHHOK OOIHIOBKE
BHYTPHXO3AHCTBEHHbIX KaHaloB 4.0 & 12.5
FonoaHO# CTENnH C pacKpbiTHEM e
oy o,U
Gonee 2 MM
PaspymeHHbsie OHTyMHEIe WBbLL BHYT— 8.5 & 18.0
pUXO3s#iCTBeHnbX Kananop [onon- SN N
HONl CTelH 10,0
CrTpouTenbHble CThIKH B Xens30=
0,15 « 6,0
GeroHHol oODnAHUCEKE
1,8
CrpouTeneHsie CThKH B OeTOH- 0,7 « 7,86
HCH OOJIMUOBKE
2,5
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Lannpie YxpHWUWTwWM _[1.177 _

OG iybie GHTYMHO=UEMEeHTH:Ie 1,2 « 3,5

1B b 1,4

burTyMHO=lUEMeHTHLIe WBbLI C TIpo-

FpYHTOBKO i 0,55

Hdowmarsie weL Mol BOAOH 0,70

PesuHopbie WIMOHOYH L@ WBL 0,10

PeavHoprie KleeHble CThIKH NOM

pONO i 0,24

beToHHbIE; LEeMEHTH:Ie CThIKH 1,2

Tpewnss: B MoHONuTHON ObauMUOBKE 1,2 &+ 3,5
1,8

x)

B 4yucnuTeNle OaHbl HHTepBaldbl H3MEHeHUs BOIAC~
NPOHHUAEMOCTH, B 3HaMeHaTel/le — ec¢ cCpedxee
3Ha4eHue,

T puwMmep 2. OnpedenuTh QUIbTPAUHOHHEIR pacxon
epe3d TOpH3OHTANLHYO SaWleHHy TpewHHy aauuo# 1,0 M
npH ToAuHHe OeTOHHON obnuuoBkH J = 10 cm m Hamnope
poaost H = 1,95 M,

[ns ycnosm# lonoanoi crenu (rabn.d) ¢uaprpaums ywe—
pe3 3aW/lCHHYIO TpeuHHy uHpHHOK Donee 2 MM uUpH IpaflHeHTe
Hanopa, papHoM e[uHHKUe, COCTARIAET 8,_'_03;1!C5f~Th;5;‘1\¢. He i~
CTBYOWHKHH 'palueHT Hanopa 7= ﬁg—---- = 106, Toraa
GuUNLTPANMOHH LI PACXOA 4Yepe3 TpeilMHy COCTABET 8,0+ 16 =
= 06 an/cyrkn/M,

Hcnonbaya NpHBedeHHLIe [AaHHbie, 3HAY DPOTHXEHHOCTH
# paCnoNoKeHHe TPEeUlMH, CTLIKOB M WBOB B OeTOoHHO obnu-

UCBKE, MOXHO OnpeleinTh GWILTPAUHOHHBIC NOTEpPHM Hepe3 HHX
Ha NoeTpoenHbix ¥ OCuLiBuwKMX b AKCIAyaTalMy Kavwajaax,
g0



CneanyeT y4YuThBATh, 4YTO JIOKa/bHbI€ OYalH ¢ A1bT pail KU
B BH/le PACCTPOGHHbLIX WIBOB, TPeUHH H CTLIKOR B GeToHe Aa-
e B 3aMNEHHOM COCTOSHWM SHAYMTENbHO CHWX. alaT NpOTHBO=
GUABTPALUORHYIO 3)PeKTHCHOCTL GeTOHHOH OO/IMUOBKH, [ToaTO-
My peKoMeHOyeTcsd WHpe TTPHMEHSATH 6eTOHONNEHO4YHY K 00/1H—
HOBKY, 60oflee OONTOBedYHy0 M HaNeXHyio B SKCITyaTalWH,
He HMeIouylo HedocTaTxos GeTOHHO# OONHUOBKH, |
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YOAK 622.,271:538,37:627, 152:926-33

B.C,.I[NOINOB, ra.cnei,
(C penasrunposoAXI0NoK)

PE3Y/IbTATH HATYPHRX HABJIIEHHHA 3A
BJAUAHUEM KAPBLEPOB HA AE®OPMAL HIO
PYCEJ/Z1 PEK B BBE®AX THAPOY3/108B

Ha pekax Coserckoro Coio3a eXxerogHo BO3BOAATCS
COTHH CHAOXHEeHINX KOMIIeKCOB pOoO03abOopHbIX; IHAPOSHEepre-
THYECKHX, COpPOCHBLIX cOOpyXeHHli, NepeXoNoB MNHHHH 3/AeKTpO-
nepenaqy, MOCTOBLIE NepeXoAbi, NMPOBOASATCSH PYCAOBBIIPAMHTE/b-
Hble, 3AMHTHLIE H ApPYIHe MEpOIpHATHS, 9TH COOpyXeHHs oObiu-
HO BLI3HIBAIOT MECTHOE CXAaTHe NMOTOK& H HapylWeH#de OniToBmIX
YCIIOBHA NMPOTEKaHHH.

B Onedax ruOpoy3NOBR NPOHCXOOHT nNepeOpMEpPOBRaHHE
pyc/ia pekKH, CyWHOCTEh KOTOpPOro 3ak/lo4YaeTcs B ClelylileM:

B BepxHem Onede, C nogpiieHHEeM MOANOpPA, yBeNHYARAET-
CA UBO€ CevYeHHe, yMEeHbUalTCH yKJIOHH BOOHOH NMOBepXHOC-
TH H CKODPOCTH NpPOTEKAHHS NOTOKA; YTO NPHBOOHT K pPe3KOMY
YMEeHBbIeHHIO TPAHCHOPTHpPYKWel CcnocobHOCTH H, KaK clel-
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CTBHE, OT/NOKEHHIO BCeX AOHHBIX H ACTH B3pelLEeHHEIX Mo~
HOCLDB;

5 HKHuA OGbed nmocrynaer ocpeT/ieHHas BOAA, cbnanaw-
WAs SHAYHTEABHOR TpaHCHOpTHpylWe§# CnoCoOHOCTLIO ¥ PAS—
MbLIBAKWAR pyclo peku Ha ConblwioM NpoOTSHeHHH. Bcnencrare
NOHHXEHHSI OTMETOK [AHA TNMOHHXAeTCA H TOpPH3OHT BOHALL;

npouecc paA3MplB& O0HA B HHKHEM 6pede ycyrnybasercs
M yckopsercs npu orbope HepyaHbIX {unepTHEIX) MaTepranos
H3 pvycell pek,

Kapop e X MAaTepH nax bypuoe
PA3BHTHE HMPPHrauUMOHHOI'O, NPOMLILIIEHHOI'O, AOpPO#HOTO H
rpaXaaickoro crpoutelbcrsa TpebyeT CO3LAHHS 6onbWOro Ko—
NUMECTBA KAphepos Mo pa3pabOTKE M 100bIMe KAMHS, rpaBMi—
HO~NeCHaHbiX H MNecCHahbiX CMaCen,

Hanocubie OTAOKEH.!q B No@gMe H pycle pekw - Haubonee
NMOOXONsiuinf W AOCTYNHWA BHO HMHEepTHBIX MaTepHanop, TaK Kak
rpasyloMeTpHHeCKrit cocTap HaHocoB GNH30K K ONTHMATBHOMY
COCTABY HHEpPTHbLIX 2anonuuTenef Ons GeTOHUB H PPOHT paboT
nmo ux Aobbige NpAKTHYECKH He Or'paHHYeH,

CampiM yaobueimM MecTom Ans oTbopa OT/IOXEHHR B pyciae
peK ABRIAITCH HHXHHe Obedbl I'HOPOY3/10B. 3anoxeHue Kapbe:-
pOB HHXe I'mapocoopyxe uih ofycnapiupaeTcs Sapery/lHpoBaH-—
HOCTBIO pacXoda, MpoOCTOTOR M Aewepn3Ho# Oopbbm C 3aTonie-
HHEM KapbepHOro X03gfiCTBa NMpH nponycke napoika, OI'paHH-
YeHHOCTHIO WHPHHLI NMOTOKA, 4 TaKXe OTCYTCTBHEEeM B IpaBHit-
HO-ITeCYaHbLIX OT/IOMEeHHSX FAHHHCTBIX M NbiepaTbiX 4HaACTHI,
BLIMRIBAEMbLIX H3 OT/IOXeHHER NpH NMpcoXode napolKa.

KapbepHbie XO38HiCTBA MOXHO 3aK/j1albiBaTh H B BepXHHX
6nedpax ruapoyanos. OTbop TrpyHTa M3 pyc/a pek: B BepXHeM
fbepe yANHHSOT NMEepHOA 3aHECeHHs BepXHero M obmero pa3mbi-

. pa HkHero Owbeda, 4TO NPpHBOAWT K yBeNnHuYeHHI obmero pas-

MpIBA B NMOHHXEHHIO T'OPH3OHTOB BOAbLI B HHXHeM Obede rulpo-
y3na,

PasapaboTka rpyHTa B pycC/ile HHXE COOPYXEHHS Bhi3niBaeT
H3MEeHeHHe NpOOOJ/IbHLIX YK/IOHOB PEKH, yBe/IH4YeHHe CKOpocCTe#
NPOTEKAHHS H, KAK CNeACTBHEe, TPAKCHOPTHpyKUe# H pa3Mnipaio-—
me#t cnocobrocTH nortoka, MHTEHCHBHOCTE NMOHHXeHHS AHA H
FOPR3OHTOB BOALI NMPH 3TOM pPe3KO BO3pacTaeT M 38aBHCHT OT
rouoporo obvema maTepuana, oTébupaemMoro H3 pycna PeKH,
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PACCTOAHMA OT KAPLEPOB HepyAHBX Marepyd anop A0 CTBODE
NNOTHHBLI, CXeMbl paspaboTky, NI1aH0OBOTO pacnonoXen s
rayGunbl 3a10XKeHKs Kapbepos, .

Henoyuer piusHMs Kapbepos Hé ofuMe pasMbl HHH X
GLedor rrApOyaNOB NpH MPOEKTHPOBAHHM BEOET K yXY Hio
pabore BonobGojiHOK H onupHOft uacTef coopyxenus, llpH BgoM,
xkak npapuno, 3a cGpocamu obpa3yeTcs OTOrHAHHBI# NpLIXKOK
BOALI, CpA3dy 3a C/lUBHO# 4HacThIO po3unkaloT Oonbumme MEeCT-
HBl€ PA3MBbIBbl, KOTOpLIE NPHBOAAT K pa3pylWleHHI0 Kpeniledus
HuAHero G6beda, PeMOHT B peKOHCTPYKUHS €ro TpebyloT OrpoM.
HblX NEeHeXHLIX H TPpyAOBbIX 3aTpaT.

B mucruryTe *Cpena3runpopoaxnonok” GuulH o6paboTa—-
Hbl M NpOAaHanu3upopans pe3y/bTarhl MHOTO/IeTHHX HATYPH uIX
nabniodeHuit 3a pyc/OBLIMH AepopMaUHAMHE ¥ rEadpoy3/7ioB, Bbi-
nonHenusix CpenasrunpoBOAXAONKOM, Y3IrunpoBOAXO30OM H
CAHHHPU, Mccnenopanne NpOBOAHAOCH ANf BLIACHEHHS BANA=
Hug kapbepop Ha ofuwee noHNXeHHe I'OpDHU3OHTA BOOLI H AHA
B HHXHHX Obedax CoOOpy HeHHH,

HaubGonee nonupie dasusie cobpadbl Mo pyCilOBbIM aedop-
Mauusimv y Tioabyryackoro ruipoy3ia Ha pEkKe A xaHrapas,
iO%.0=-Cypxanckoro sa Cypxasinapbe, YuMKypraickoro Ha
Kawkanapbe, AKKkapalapbHHCKOIO H& pexe 3apaguan, Kapa-
cyigckoro Ha peke HHpPHHK,

B rtabn.] npupedeHa IHAPO/NOTHYeCKas XapaKTepHCTHKE
yYaCTKOB peK y NnepevyucieHsniX THAPOY3/oB.

Lanucie HaTypHbiX HabnoneHu#f
3a pycnoBbiM¥ AedOopMaUHAMH Yy I'HApPOy3/10B

Twabyryacknfn ruopoyseil, CTpoHTenbLCTBO
ruapoyana Hagaro B 1855 r., 3csepueHo B 1962 r, CGpocHoe
coopyXeHue ¢yHKuuonupyer c 1860 r.

PacyeT ofilero NoHHXeHHs IOpPH3OHTA BOALI M AhHa pe-
KM 8a ruapoysnom Gryl poimoiHeH no merony npod.C.T.Aaty-
uuna [1,2/ ¢ y4eTOM eCTeTTBEeHHON CaMOOTMOCTKH, HO Oes
yyeTa RJIMAHHS KapbepoB, BennywHa oOwmero noHmxeHHs AHA
M TFOpDHAOHTa BOObl onpenenniach pasuonr 3,5 m (puc.i).

B npoexTHOM 3aNaHUH 3A/I0XEHHe KapbepHOro XOo3d#HCTBa B

pyCille pexu y THAPOy3/1a He NpedycMaTpHBanochk, PeueHHe
66
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Puc.l. Hamesnenne raybunapr ofmero pasMuiea BO

l- no neppoHavyalbHOMY MpPOEKTY

ppemenu h,={ ( t):

fe3 y4eTa Kapk-

epoB; 2~ NMPHHATOE B NPOEKTE PeKOHCTPYKIHH;
8- no pacyeram CpedasrHnpoBOAXJIONKA C y4eTOM
BIHAHHE Kapbepos; 4- MO pedylbTaTaAM HAaTypHBIX

© coamanuu 3ano
12 Teic,M B roa b

HabnioneHalf,

QuxTHYECKAS KO NMPOUIBOAKUTE/LHOCTE MpelnpuaTHs 24

sxcn/iyaTtaldd B Cpe
Nlo 1988 r, cbpocrHoe coopyXenue pa
Mocne nponycka MHOMOBOAHOI O NAasoaxa 1868

QoHHXEHHe TOpH3OHTA BOABI @a pucbGepmofi cOpoca AOCT

7.4 w4 (cM.puc.]), mponecc rawends BIGLITKA SuepruK noTo
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a wene3obGeTOHHLIX H3OENMH MOMEOCTL
LUIC MPHHATO B NMEPHON CTPOUTRLCTBA,
B ne
nweM cocrtapuna 80-70 Teic,M B TOA,

6oTano HOpMAanLH!
r, obme
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Ha ponoBoe NpakTHYOCKH NPeKpPATHACH M Sa pucBepmol oBpa-
30BANACH BOPOHKA PA3MBIBA PAYOMHOMA, npeswiuianuell pacyeT-
HYy10,

AHANHS UPHYHH CTOML Pe3kers obWero NOHWXKEHUS ypPOBNS
pexu AXaHrapan 3A I'HAPOY3NOM, NpOBefeHHLIi WHCTHTYTOM
"Yarunpopoaxos”, noATBepAHN OrpOMHOe RBIHAHHEe KapbepHOoro
xo3aficTBa Ha npouece obmero paaMeipa, 3a 10 ner sxcnnya-~
raunn Kapsepop (1960-1968 rr,) us pycna pekr 6bno sune-
36HO OKOMO | MIH.M- rpaBHiiHO-necyaioff cMecH, ¥3 HuX 3am o~
noM XeneaoberoHHuXx Hagenufi ~ Gonee 600 ThiC,M , OCTANBHAR
yacth -~ CMY Tauwxeutckoro Mops H OOpPOXHEIME OpTaHHIAUKE-
MK TpeX npafleralWlHX panoHOB,

O6beM Xe rpapuiilo~NeCYAHOO MaTepHana, KOTopoift Mar
YHECTH I10TOK NMpH NpONyCKAX BOAL B3 BodoXpaxunmwme za 10
ner pabors cbpoca, onpenencudipifi no ¢opmyae npod. BH .I"+|::w|:-----‘_4
yapowa 37, papes 7850 rhnic,M, wa wux B 1868 r, ~ 380 TuCMy
Obmee CHMXEHKE POPASVHTA BOALI H PyCNA peKH HHXe UHOpO-
y3lla 34 CYer cHOCA IpapHABO~-NnecyYalofi cMecn HOTOnRL: . K
1070 v, se nomkHO GpIN0 NpesLHILATE TpeX MeTpoB. Honour i
TeNbHOe MOHWKeHHe BLIGBAHO pa3paboTROoR kapuepos HHepTHLIX
MAaTepHaNoB, pPACTONOKAHRLIX B pycile, M cocTapisner

H.=T4 M «3 1 = 44 M,
g'ra DOATBePKIUBGTCH pedylibTarTeMy HaTypHuX ofcnedons-
HEHK » HwxHewm Opede ruapoysana Ha yHa8CTKe MPOTAXERHOCTLIO
1l xM ¥ CHEMKAMH NMPOAONLHOrO H NONePeYHhLIX CeveHUl pexwu,

B 1970 r. anxuifl Gued obpocroro coopyxenus Owili you-
ned, JpoekT PeKoHCTPYK UKH, COCTaBIeHHEIN Y3IrHlIpoBOLXG3IOM,
RpedyCMATPYEBAT BO3SMOKHOCTL ASNALHELETO NOHIMEHHH IOpA-
aoura podn v ana K 2000 r, eme HA 4 M (D63 yyeTa BIAHAHHA
KApBEpPHOI'O Xo3alcTna), __

Ornell rUAPOTOXHHYECKHX MCCNEAOBAHHA HHCTHTYTA
*CpenasrunpoBOAXNONOK” BLINONEMA NPOBepOUNbIe pacueTh
gepopMauni pyc/ia pexn B HykHem Onede THApOy3na C© yue~
TOM BIAMSAMH CyllecTByOlHX KapbepoB, PACHOJIOXEHHBIX B
NATH KWAOMETPAX OT CTBOPA INIOTHHL M HMEIOURX r'0NoByw
npouapoaurenbiocrs 130160 reicsm M raybuny paspaborxu

h, = 8 m. B ocosy pacteToB HONOXeHsl CledywilHe 3a-
sucHmMocTu [47: EHET
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RDMTHYRCKMA YRAOH, NpR KOTOPOM He IPOHCXOORT ABkwe-
vwur wanocon, no dopmyne B H.osuapora /37, munonimenen..
cwop B UM yxavenxanopsiv:

Jyﬂﬁﬂdﬂf—g‘L; (1)

r"penHAR NOroHMBA pACXOA HAHOCOB

8. T4 1%
ff:f&,ux,-ﬁ%%”{ifagi} ’ (2)

s aibonemans raybnwa ofSmero pasMuipa

£ s

% B a$ , .8
1w p H s "-{j AR PR L (8)
A )% (4 2)

anun A p-wac’ruﬂ pﬂ‘mm ny

. 4y ar
‘*H( ) ?f (—i g 9 (4)
7y)
a d,ﬂ - E:[J*??I!HHH AHAMBTD FACTHU ACHHBLIE OTNOKeHH)d,
[

M DAY

A  « cpenuna rnyfinea moroka B GLITOBNX yCHOBUA:
M |

H « EDRPHGREHEHT OKTHBRHON 30HL! AR MEONES HAHOO:
r
L&
Hr “““ e
J
7y = ywioR pexi B GHITOBHEX yCHOBHNX; e

;= nepHeD Pa3MbiBi, E‘E?TK&L

70



Peaynwrarm pacuetos no onpefenewuio rayGumu u
anmnpl ymacrka obuwero pasMmuipa (98 HAYANO NEPUONA NpH-~
uar 1861 r,) npupeneuw s rabn,2.

Tabnuua 2

Fon :19681° 1962 1064 ;1966 ;1071 : 1081

l # w - :

1081

& WE W=

h, » 0 208 5,15 665 9,41 13,3 10.25
£,, M 0 1620 2800 3020 5145 7280 8550

[lo pacyeram, soanepncreue kapbepop Ha o6Ulee NOHUNE-
HHEG pycl/la peKH y IRAPOYy3/iA HAYHHAET CKASLIBATBCHA “epes ron
nocne nycka p skennyaraumio cbpoca, To ecrs ¢ 18681 r,

Pacyornas penuvuna obwero NOHHKEHHs C YHeTOM BIKA~
Hua kapbepop k 1089 r, nonxna cocrasurs 7,0 m (cMmepuc.l),
No peaynbTaraM HATYPH LIX CHEMOK PAKTHYE CKOC [MOHHMKEHHE
pagio 7,4 M, 4ro ykaswpaeT Ha OGNH3I0OCTL TEOPETHHECKHX pACs
YATOB U HATYPH LIX AauMbix, CnenopareNuio, NpM NOCTOAHNOM
orOope I'paBUiHO-MECYAHOIO MATEpPUANA U3 pycia peKK A XaH -
rapan uuxke coopynenus, nopsaxa 130 <150 rric,m * B roa, no-
NO. IHUTENBLHOE NNOHUKEHHE [OHA B FOPUIOHTOB BOALI HA 4 M, lpk
HATOE B NpoekTe ycuneuua xpennedusn wuxuero Gweda cOpoca,
CAGNYyeT OMHUAATE HE K 2000 r,, a x 1877 r, llocne wero pos-
MOMHO HApYUWOGHHE paboTel ponobonohh m cnupnof wacrelr cOpo-
ca ua Twabyrysckoro * A0XpAaHKIAKILA,

0 k H 0 ~C ypXxXaHuecKkHfi Truapoyden wa pere
Cypxaunapwe » Cypxanaapbunckoft obnacru, llonyckn sonw ua
mnaxpl}”‘u“{mﬂ qﬂpﬂﬂ {Jl}pﬂﬂllﬂﬁ COOPYyMEeHHe HAaAYMATL B HID..é
1862 r,

Pacuer o6mero NOHHKEHHUs TOPHIONTA BOALI M NHA PEKH
Cypxanaapby 38 IHApPOY3/NOM BNOAHeH no merony B.C,Knopo-
sa u no merony C,TAnrynuna, Benuunna ero, noncyuranvag
no merony B.C.Kuoposa, - 2,0 M, a no merony .T Anryuuna
(¢ ywerom camoormoctkn) - 1,12 My B npoekre obuiee nouu-
Menue npunaro papuem 2,5 M aa 20 ner sxcenayaraumum coopy-
meuug, Onnako ywme nocne npyx ner pabotw, ¥ maw 1064 r,,
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obliee NoHMACHHE TOPU3OHTA BOALI ACCTHINIO KPHTHHECKON BE/M-
YHUHBI, M HAYANOCH WHTEMCHBHOC pA3pyUleHHe KpenaeHHs HHAHC-
r. Gbeda xaracTrpopuueckoro cbpoca, B 1965 r, xpensnernue
wnkHero 6peda 6riio nepectpoeHo, Hopasi KOHCTpYKUHS AOMYCKA-
fa BOSMOKHOCTEL AOMNOAHUTENBLHOIO NMOHMXEHHs OHA pexd elle

na 2,5-3,0 M, Takum o6pazom, CyMMapHOe MOHHAKeHHEe DYCL~
CypXaHaapbH, NPHHATOE B NPOEKTHEIX MpopaboTkax papHbLIM
5-5,5 M, A0AXHO Gui/io MpOH30HTH He paHee yem uepes 20-

25 neT 3IKCnAyaTauMd. PaKTHYECKH e CHWxeHHMe AHa H I'OpH-
3oHTOR BoNL: ¥ KoAuy 1970 r., To ecTh mocie 8,5 AeT 3kKCnTya-
TAUKH, NG OAHEBIM LATY pHBIX CbHEMOK MHCTUTYTOB = Cpefasris
nposoaxnonox’n CAHUMPH, cocrasuno 5,05 M (puc.2).

OciioBHOf NMPUUMHO# TAKOI'O YCKOPEHHOro MNOHWXeHHa [HA
pekH gpilakTca AefiCTBYUHHKE Kapbepb: HHepTHBIX MAaTepHanoB,
DACNUIOKEHHbIE B pycne, Huwxe ruopoyana, C Hadala CTpOH-
TenLCTsa H3 HEuXHero 6neda I0OxHo-CypXxaHCKOro THOpOy3/ia
puiBpano Gonee 4 MAHOM rpapufHO-necyatofi cmecu, B 1970 r,
MpOU3IBOAUTENLHOCTE kapeepHoro xoadicrsa Guina 200-250
ThbiCeM B I'O0,

B cpa3uM C NpoeKTHpyemoji opraHu3aumeil xapbepos B 13 Ki
oT cTeopa mAoTHHEl ¢ oTbopom rpyiTa 3 pycnra CypXxaHAapby
Ha GUILTPOBYIO OBCLINMKY 3aKpLITOIO flpeHaxa MEcTHTyToM "Cpen-
aax*nnpnﬁmﬁmunnu' p 1971 r., OniM HOpoOdenaHbl PacHeTkl nepe-
GOpMHpOBAHHS pyc/ia HHxe ruapoyana. llpoexriast ng*rpeﬁncrmb
cTpouTenbcTBa B @ WIbTpoBOH# ob6Chinke 1,5-2 MiH.M , roAeBas
norpebrocre 200-250 TbIC.Ma. Kpome TOro, ma co3napsaeMbixX
Kapbepop HaHOCH OyanyT oTOMpaTbCd Ha NPOM LIUIIEH HO—Ipaxaan-
CKOEe M 0/ pOXHOe CTpPOHTeNbCTBO, NO3TOMY NPOH3BOAHTE/NBHOCTH
KapbepHoro xoasficTea B pacyeTax npuhasra pasHoit 350-400
TLiCc,M B ron, PacyeTb BbINOMHEHbl MO 34aBHACHMOCTHAM, ITpH-—
BefeHHbIM Buile W B [4/.

Ha puc,2 usobpaxeHbl rpagukH l?# f(#} , TOCTpOoEH~—
Hpie mo hakTHYeCKHM OaHHbM 3a 1954-1970 rr., u no pacuer-
HBIM = 3a 1970-1888 rr.,, a TakXe NUHaAMUKé NoHMXeHHs (2a
ITOT Xe nMepuon) rOpU3OHTOB BOMAbI, Npu pacxonax 400 u 158
M /cek,

Anann3a pe3dynbTATOR HATYpHbIX Hab/dloOeEHi H pacueToB
nokaaan, 4to QakrTuyeckas BennypHa obuwero MOHHKeHHs OHA
B TOpH3OHTOB BOALI B HWkHeM Owpede sa 8,5 ner axcnayara-
uuu nocturna 5,05 M npu pacyerHon 4,8 M,
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1a

Mo pacueram, OXHAAETCS NOHMKEHHE TOPHIOHTA BONLI K
1888 r, eme nHa 2,5 m (6e3 yuyera 3anoxeHHs HOBHIX Kapbepos)
# Ha 5,6 M npu orbope exeromno u3 pycna 350-400 Tric.m
FPYHTA; TO €CTh MHTEHCHBHOCTBL pa3MpBAa 38 CYeT KAapbepoe
yBelhyHpaercss B 2,25 pasa,

Hua MKyprasnckH##z ruapoy3en B CpedHem
TeveHun pexku Kawkagapbn B Kawkanapbuuckoi obnacrs,
Beenen Bo spemenHnyio skcnayaraumio s 1860 r, Pacyer npo-
uecca nepepopMupoBaHus HWKHero O6weda Guit BBINTOMHEH NO Me-
Toay npod, C,T,Antynnna /1,2/, Makcumantuoe noHuxeHHe Ges
yieTa BIHAHHS KapbepoB 38 25 ner skcniyaTalHH He HOONXKHO
npepbillaTh TpeX Mmerpos, Omnako x 1885 r, pasmMuiB AoCTHr
AONYyCTHMOI'O 3HAYEHMS H COo3[a/lach yrposa paspylieHHSI Kpel-
leHHs HUXHero Obeda rmapoyana,

CTonb pe3koe MOHHXKeHHe I'OpPH3OHTAa BOMLI M pyCla pekH
BLI3BAHO HHTEHCHBHBIM OT6opoM rpyirTa u3 pycaa (okono
3,8 MumH.M"),

B 1866 r., nwkuup 6bed Yamxyprasckoro ruanpoyana 6om
PEeKOHCTpYHpOBAH,

OunaMAKA NMOHUXeHMS OHA pEeXH B HUXHeM Obepe Ha 10-ku-
TOMeTpPOBOM y4YacTKe NpHBeleHAa HA pHC,3,

, M
(8
~
e

Jmmemuiu am+ocumensHole

Q / 2 3 4 L] & I g g 10
Pa CCmoanuUe, km

Puc.3. Ilpcaoneusiti npopuab pycna peku B HmwKHEM
Brede:
l- cpennee ano B 1954 r.; 2- To xe B 1965 r.;
3- TI'OpH3OHT BOAbl Ha OKTsi6pe 1970 r,; 4- cpemHee
mio B 1970 r,
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Mo pacueram, BLNONHEHHLIM K NPOEKTY pPexXOHCTPYKNHEN ¥
Hero Obeda no Merony Pl . Myxamenxanosa, CONOMHKTEARNOE
NOHAMEeN e IOPH3OHTA BOA.. H pyCla pekH 3a 23 ner IKCAAYE~
racus gocturder 3,1 M, Ho yuut.pas, 4ro oT6op rpyHTA S
Y-\ PEKH HHXe HEiapoyafia He nNpexpauiaeTcs # HHTOHCHBHOCT
pA2lisniza, CyAs NO pe3yALTaTaM Hatypd- X HabGnwonewe 1, He 38
Ty X827 BO BpeMeHH, cnelyeT oxHaaTe ofwsX pa3MEiBOB 6éne
WHX, 9eM 3anpo=KTAPGS44 I,

AXxapanapbuucKkuwu g raipoysen — B pak
OHe pa3fenenus pekd 3apadwan Ha Apa pykapa: Axadapbs H Ka
pajapbs, #3 HEX Kapanapousucku#t c6poc — raapssift, [#apoy3e:
Pepraickoro THna, co cGpocoM OCHOBHOMO KONHYeCTBA AOHHLIX
HaHocoB B Kapanapsio,

Kapeepr: B pycne Kapanapbu cosnasni: B 1857-1858 rr.
H pacnonoicersi B 2,5-10 xm ot coopyienunsa, Lo 1867 ry WHEp
HOrO MaTepKana H3wManoch eXeroaso okono 800 Teic.Mm @

3 3

okono 100 reic,M & pepxHem Ghede W oxono 300 Teic.M B
HuxaeMm, NoTcy NpOHSBOAHTENLHOCTE KapbepH Oro Xo3gfcTBa
y=2enruunacek, # B 1870 r, u3 pycaa Kapauapbk HR¥e IHOpO-
yana ma:imanoch 800-800 THC.M  WH opTHOrMO MaTepHana.
Ha pic,4 npupedoRu KpABHIE = f(/—/) u raybuaa odue-
ro pa3m iea po ppeMedu Kapadapbd B HHXHEM 6pepe Kape-
papsusEcKkorc ctpoca, OTKyAa BHOHO, 4TO MpolecC MNOHMXEHHS
ypOBHA BOALI, 8 CAeDOBaTe/IbHO K obwero pa3mMoiBa, He 3a-
TyXaeT, 2 H3=38 5{;:‘5n:1pﬂf:'rammeﬁ APDOH3BOOHTENBHOCTH Kapb—
EepOB CTAHOBHTCH WHTeHCHBHEe H3 rona s roh,

Ecng =2a 1958-1967 r:i. ropud3OHT BOAL NOHH3WICH Ha
1,4 M, To 3a nocneanse Tpu rona (1867-1870) on normamics
Ha 1,15 M, C ypenuiesueM npoOM3BOAHTEIBHOCTR KapbepHOro
Xo3gficrpa chenyeT OXHOAThL elle Bonee yCHNEHHOID CHHXOHHGg
IFOPH3OHTOB BOALI H pyC/ia DPEeKH 2a THApPpOyJ3IloMm

B 1970 r., sCTyif#il B CTpOH HOBbIfi THOPOY3eJ, AONYCKAK
@U$ MOHMMeHHe TOpH3OHTA BOOLI B HHXHEM OLede Ha 4 M
(cuutaa c 1866 r.).

K apacyi@kckni ralpoy3en Ha pexe Ympumy
p Tawxenrcko# obaactu, B 3 kM OT roposa Hupunka, nocTpo-
eH B 1952 i

B npoexkTyeX npopaboTkax Be/lHYHHA NOHHXEHHHA ypoaug

Bolly: B nExHeM Obede onpenesneHa no gopmyie E.A.Hamﬂpmﬂ
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passoft 0,8 M, Brusmue xapwepop npousponurenwnoctinio 400
800 Thic,M /ron, pacnonoxeHHnix B pycine peKkH HA PACCTOH-
HMW 3 KM OT rMAPOY3Na, Ha PA3MLIB He YYHTLIBAIOCL, ParTy-
YeCckH xe Kk 1858 r., B Huxuem OGbede obmee cHuxeHHEe ypOBHZ
npu Gonbwux pacxonax cocrasnano 1,6 M, npe manwx - 2,4 w,
B ces3u ¢ Tem, 4T0 3710 B 2-3 pasa GonbWwe pacyYeTHOH Be/k-
IHH 51, YCNOBHA lallleHHs SHeprudE noroka 30eCk H3MEHHIHCDh,

H K 1858 r, nuxuult 6Goed coopyxenus 6.1 paspywen, [locne
npoxoxnenuss napoaka 1858 r, ypopesr B HHkHeM Obede ynan
eme Ha 0,8 M, B 1959 r, 6rinu npopedeHtr pab6oTL: NO pa3B-
THIO pnorTbera, Benwyuna NONONHHTENBLHOrO NOHHXEHHH IOpH-—
3ouTa Opina onpenenesa p 1,8 M nporus ormerox 1958 r,
(puc.5), B cBasn c .ocTOM NpOH3BOAHTENLHOCTH K&pbepHEOIo
xoasictea (x 18971 r, us kapbepa, pacnonoeHHOro B 3 KM

OT TMAPOCOODYXEHHs, H3bIMalOCh HHEPTHOTNO MaTepHala AO

800 TuiceM B ron) yposenr Boan B HEHXHeM Gbede npoaonian
nonuxarecsi, Adng npenorspauenus paspy WeHHs KpenjeHHs
HHXHero Obeda runpoysna g 280 M nocrpoen B 1864 r, nepe-
nan, OrpaHH4YHBAaBLIHY NOHH.{eHHe IOpH30HTA BOOLl H pycia
PeKH HenmocpeACTBEHHO 3a coopyxeHHem, OnHako rOpH30HTE!
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Puc.5, lpapux &= ,('(H} B HHXHeM Onede:

1- 1958 r.; 2- npeanonaraeMblii NO NEepPBOMY
NnpoeKTy CHmieHHs; 3- 1958 r,; 4- 1958 r,;

5- pacueTHbIt B NpoekTe pa3BuTHs (aoTbera;
6~ 1971 r,
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BOALI M pyclo HE nNepecTaABANE NMOHHXATBCA, H K KOHIY
1970 r, ormerra ypomig poas Owna Ha 1,4 M HEHKe pacyerT-
HOfl, NMPHHGTOH B "poexKT?2 PASBHTHSA tbﬂlﬂTﬁET& c6poOCHOro CO=-

Opy*erusa Kapagyiicuor:e ruaapoyana,

BmpoAHN

l. OUrbop rpyHTa H3 pycna HAH MNOKMBI NPH 3al0XeHHy
Kapbepop B HuxHeM Obepe coopyXKeHHs NPHEBOAHT K yBejHHe-
HHEKX NPOAOJLHLIX MECTHBLIX YyK/IOHOB; CKOpOCTe# MpOTeKaHHsd,
TpAHCOOPTHPYOUWEe{ H pa3Mbipalomed CnocobHOCTH NMOTOKA,
4YTO SHAYHTENBHO ycKopaeT obulee NOHHXeHHe OHA H TOPH3OH-
TOR BOABI KaK NoO ANHHe, Tak M nmo rnybune, Beanymna ero
NPAKTHYCCKH He OrpaHMyYeHa, TaK Kak H3-3a OolbliHX CKOpOC—
Tell MOTOKA CAMOOTMOCTKA pyC/la KpyNMHolMH (QpPaKUHAMM 3a-
yactyxw ne obpaayercd,

2, OrBop HepyuHnX MaTepHaliop M3 pycia B BepXHEM
Obede ruaApoy3na yAlHHSeT NMepnoid JaHeCeHHMs BepXHero H
pa3MuiBa H#AxHero Obejpop, 4TO, B CBOK O4Yepelb, yBEJIHYHBAa-
eT 00:uM#t pasMuiE B HHWXKHeM Obede kaxk no rayOmee, Tak H

no ONHHE,
3. HenoyyeT paHsHMg AefiICTBYKIIHX Kapbepos ila nepego

MHpPOBaHMe pyC/la peKd y THApOY3Na NpPHBOAHT K pa3pylleHHIo
XecTKOro KpenneHus b HUXHHX ObepaX yepe3 HeCKONbBKO 7neT
c Hagana 3Kchniyaraudu, PekoHCTpykuusg ero tpebyeT orpom-
HbIX [OEeHeXHbIX H TpymoBbIX 3arpar, Aocturaiomux 25-30%

CTOMMOCTH COpOCHBIX COOpYyXeHHi,
4, CneaoyeT npedyCMaTpHBATEL BO3MOXHOCTL CO30AHHSA

KapbepHhriX XO3AfCTB B panOHe MNpPOexTHpPpyeMbiX FEApOy3J7i0oB H
HaMe4yaTk MEepONpHSTES, ONpaAHHYKHBAKUHe BJIHAHHEe Kapbepor H

ofwHe pasMhuiBbl HIXKHEX ObedoB COOpYXeHHIl,

EHn T BEPATY PA
1. C,T.Anryuumu, HU.,A.byayros, Bonpocu ¢opmupopanrs H pac

YyeTa pycen y T'HAPOYJNOB. o) PYOBI HHCTHTYTAa COOpY-
xeng#t AH YaCCP, sun, 7, Tawxkenr, 1855 .
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Perynupopanue pycen, M,,Cenexosnanar,

': -";I:H.l"wupun. OcHOBBI AHHAMMKH pyC/NOBLIX NMOTOKOB,
- Jl,, Tunpomereousnar, 1054,

 4,B.C.ITonos. K pacuery nepedopMHpOBAHHA pyclna B HHKHHX
6bedax ruapoy3NoB C yHeTOM BAHSHHS KAPbLEPOB.

# I Pyas upcratyra *Cpenasrunposoaxnonok”, Bbiul3,
1872,

6, Texuuveckuit npoexr OxHo-CypXxanckoro poaoXpasdHK/IKLLA
Ha p,Cypxannapbe, Tawkent, CpenasrunpopoaXionok,

1857,

B8, Paboune uyeprexu IOxno-CypxXauckoro poaoxpaHuInLa.
Pexoncrpykuna puixonno#f wacte cbpoca, TawkenT,
Cpenaaranpopoaxnonox, 1964,

7. Pacuer npouecca nepedopmmpopanus pycina pexn Cypxan-
napbi B HEXHeM Obepe IDHo-Cypxanckoro BoacXpa-
uunuma, Tawkentr, Cpenaarunpoponxnonok, 1971,

8, Ognocraauitubifi NpoexT yCHNeHHs HMXHero cbpocHoro
coopyXenus TamkeHTckoro .ops. TawkeHT, Y3renpo-
ponxo3, 1869,

8, OnnocTanufHbIfi NMPOEKT YCHK/IEHHS KpeNn/ieHHs HHXHero
6peda pomopbinycKka YEMKypraickoro BOAOXpAHHAHIIA
ma p,Kawxanapse, TauxeuT, Cpenaarunposonxnonox,
1867,

~ 10,Mpoextioe 3ananue AKKAPANAPBHHCKONO I'HAPOya/la Ha
pexe 3apapuwan, Tawxent, Cpenasrumporonxnonor,
1885,

11, Texuuyeckuft npoexT AKKAPANAPLHHCKOrO I'HAPOY3ana na
pexe 3apapuwan, Tawxent, Cpenasrunposoaxionox,

1968,






YUK 550,83
''M,BYOAPHH, rua.cneu,

( Cpeuanruupcrn:f X/10110K )

HEKOTOPLIE PE3YJ/ILTAThl TEO®PU3UYECKHMX
PADBOT HA YY\ACTKE CKAJILHOIO OCHOBAHMWSA
[MTOTHHbBI AHAWXAHCKOIO BOLAOXPA HAJIH LA

B 1867-1868 rr. uncrutyrom “Cpeaa3runpoBoaxaonok”

i ero cybnoapgausiMu oprapndanuami - MUCH um B, B.Kyii6ui—-
itepa k¥ luapocneunpoexToM -~ GLiTKM NpopedeHb! KOMI/IEKC—
HbIE KHKEelepHO-TeOJIO0H4YeCKHe H TI'eOoTeXHUuYeckKwe paboTu

alia OODOCHOBAHHS TEXHUYEeCKOro MpoeKTAa NICTHHEBEI AHOHXAH-
CKOI'O BOROXpAaHHAHIIA, BK/IOYaBUWHE TakKxe reoduauyecKee -
YALBTPaASBYKOBLIC H 3JIeKTpOMEeTpHYeCKHe HCCneOoBaHH4d,
MecTo HCCNenoBaHHi - B yuelke pekH KapanapbH y KHLI-
naka Kamneippasar,

B pe3aynbTare OeTalbHbIX HHXEHepHO-T @/10IHYeCKHUX
HCCHedOBaHHlt YCTAHOBJIEHO, 4YTO KOpeHHLIe NMOpPOAdsl B OCHO-
BAHHH IMIOTHHBI IpedcTaB/leHbl MeTAMODPPHYECKHMMU ClaHUaMH
NpeAnoNnOXHTEeNLHO BepXHeCHIypHACKOro poapacta, [lo Tekc-
TYPHBIM NpPH3HAKaM OOBONBHO YC/IOBHO OHH AelaTcs Ha rpybo-
nonocHaThie, TOHKOMONOCHATLIE U /IMCTOBAThHIe, & O LBETY -
Ha 3elleHble M YepHLIC,

B Maccupe claHlUeB paclpOCTpaHeHbl H3BEepXeHHbIe MNMOpOoAkl
cpeHero cocrapa NMpeUMylUleCTBEHHO THIIA OHOPKTOR MU OHO-
pH1-10pPHPOB, 3alerawiiie B BHOEe AAaeK H UWTOKOB,

B TeKTOHHYECKOM OTHOIIEHHH BCSH IViouladk pa3MelueHHd
nioTHHBEI pa3buTa CNOXHOK CHCTEMOH TPEWHH H 30H, MOOpAa3—
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AOSROMBIX 11O BNOMOHTAM OAleranus wn pocaMb BHAOR,
[lpeobnanmouime AAMMyTLH HPOCTHRANMS TPOUIKK ¥ HOM
320, %82 " *II'JD, YIVILI NANGHKS B OCHOBHOM KpPYyTh® =
6477, Wupuna Tpoitmn # J0H — OT BONOCHMX N0 2«8 M,
Cocran ux sano/nuTens pasiuanbifi = oT PAHKKH TpenHs
H MuaonnuTa 1o rpybdobaoMoMHoro 4 Kpenko CueMelTHRO-
BAHHOT'O KATAKIAZKTA,

Puonueckue CpofcTeA TOpHLIX NOPON YyHACTKA, ONpe-
AGNeHHLIO HAMH B Npouecce Wochnefopadull, AOCTATCUNO Yel-
KO Audhepenumnposom i,

Yinensuue SN0KTpuuecKkhe ConporHnienns nopon{nmm)
HIVOUHIOTCH HOeIHAMHTONLHOS

FpyGoobAOMOMH LG ITPOIIO BH V1M LI

OTHNOMOHN 5 T700..1200
ANNIOBUANLU LA, BAYHHO=I16CY A
HUCTHIG, ODPOOHOHN LIG OTHOMEN KA 400-450

NOCHAKO=I'PABUANLIO OTIOKOH U,
Y BIAN " N HbIO 100200

PASPYILENH LIO KBAPL=X/10pHT-
COPUUUTORBLIO MOTAMOPOHYOCKHE

CILAN L L) 300-400
XOPOWO COAPAHUBIIMOCH KBAPH -~

XNOPHT=COPUUUTOBLIE CJ1 AN LI 700-1000
NHOPHUTOB LIS OAalKH W WTOKMK B00<1F7)0.

Hamu Opinmu rakme mccnenopansb CKOpOCTH PACNpPOCT A
HOHKUS YIOLBTPAIBYKOBLIX BOMH B KOpOHHLX NOpoAax, ClAAT Ak -
WMXx ocunopanna nanorunv, lpupooum ux smavenusn | m/cex)
st HeKOTOpLIX pasHocTell nopoa:

PASPYUENHBIG KBAPU=XJIOPHT=
COPHUHTOBIEG CN . Uk 2000-.3200

XOpP .0 OXPAMUABILIKECH KBAPU-
XNOP T=COopuuHTOBLIG G AW LI 3940-4300

B2



mutm
86%) 4600-4800.

Meroaamu Onno nocrapleno
TeONOIHYECKKA JAAAY! BLIADAONHO M
Itmnmicltux HAPYMEOHUH, TPOIUIHHOD B
| B IIOPOAAX] OPHEHTHPOROYHAH OUOHKA
L tlllluuna'ruu'rﬂ onanuen no STANOHHLIM N0~
npene. ﬁma MIyOui el ocnabnenuy cnanien npn

j m Sax paspyuienis Mopon ( BOpLIBLL CKBAXKHNLIX
-' ybi) llpnnun); HAYHGHNEe XApPAKTepA HAMOHOH N
ﬁkmwﬂ. OBONCTH CAAHUOD NMPH UOMEHTAMH ¥ DX
| KPHTHYECKEX ' IpaduenTon,
H BAAAYK pPellanuch apymMsn cnocolamMu; MOTOLOM €M
TP tuHoro anerrponpodmnuposanns (CIM) ABYXIOPHIOHTHOL
opxoit AA' MN B'B (¢ pasnocamu AB = 80 M, A'RB' w
ﬁ # MN = 0 M; war yorawopxn 8 M, HCNONBE30R G/l
ﬁpnﬁﬂp ICKw=1) u MeTONOM yNRTPAIDYKOBLIX MEONULIYDOw
H MEKCKRANMHMHHLIX HCCAQAOBOUMY, KOTOpLI@ MNPOEOUHANCE
MOMOWBIO KOMNAEKTA annaparypol YKb=1 ¢ narumxamp
M!Toanmm*pnnﬂmu. uMeloutnmMu paboyne wactorm 2586, 60
# 180 xrn. Baam mexay wnypamn momMensinucs or 0,3 no
1,2 M, a Mexsny expaHaMi - or 1 ro 8 M,

QObrem pabor meroaom CIIT - 840 ¢uanvecxux rover,
A N0 YHLTPASHY KOBLIM Merofam = 8040,

B poaynprare apopodcHuuX MCCHCAORARKI 110 MerTony
C O sristnneno 136 anoManbipiXx 80it. Mo uux 80 aioM a1 iG—
KOr'O KaMyWweroos conporuniedus P, NPUHY POHORO K HEm
PECTHLIM 1O PeONOUMYECKUM AUHHLIM 30HAM TPEUIIHODBATO CTH,
Marhaecsr anoManuil HHSKIX Siavenii Lx MO CBAIAHO ©
BLIXOASUIMMY HA AHEBIYIO HOBOPAHOCTE A0HAMH TOKTOUNYUG e
KHX HApYWEMUt H UX MOKHO OTHeCTH K YCnennm” 0cnabioite
HbiM BOMAM BHYTPH MACCUB O XAOPHTOBLIX cnanuop, Weors
QHOMANNA ¢ BLOCOKAMK dnaveHusMp L2, = 100010000 one, s
YRAILBAOTON € BLIXOAAMH HA ABERH YO HOBEPXHOCTL ANOP
BLIX AA0K W WITOKON,
 Hrag, ses mocnofyeMas m0Madb pASHONGHA HA OCHOw
Aaunuix, nonyweunnix Merosom CoIl, ma rpn nonywacre

' N b



¥A PpAGHOR COXPAHROCTH KOpPEHHAIX NOpOd, ApeacTaslenH nk
HA KapTe lcm.pm,}rnm’() uMelomefl AeTanbLHyl0 HHXEHEePHO=1'eo
01 MYEeCKYIO OCHOBy,”

Mo nauwneM yALTpa3dByXOBHIX Hocaenopandft Ha ryGh-
aan 1,28 & 2,80 M no 286 3TanoHHEM NIOWALKAM YOTAHOBAE-
na BMRINPUYECKAs JABHCHMOCTh ARHAMRYeckoro mouyns £
rOopHEX ffopoit o rayOuder X 3anerasus, B xone ofpaSorTew
HeeX yALTPAABYKOBLIX H3MepeHH# cocCTanleHs rpapwxu ®
PAIPA3kI KAMEHeRNS NHHAMNYECKOO MONYHls E’ ¢ rayGm~

vofi, Yonopno yCTaHOBMedk! cflefyOumMe rpyinlis COXpaHHOCTH
opg g

' o 2 |
cunpHooonabient e 1,50 , 10U kr/cM ® Menpme

-

SPeNHeOCAD eHH bl B 1,60 , 10° HT“»"EH.E"*

&880 ; 10° svvor

T HHaRPOYIH RIS | 2,50 “ th nr/cu:a
: ¢ 4,50 , 10° T T
OE LIe 3,60 , IDB Kl‘/ﬂH2 u Bonbme,

Hpeobinanawilee MHCAO H3MepeHHH E nNepsof rpymmn.

Ny qu-uq ¥k rnyCunam O & 0,60 m, C raybunoit awsaenws
nyns £ BOSPACTALT, YCTAHOBNGHO, YTC AHO KOT/I0BA~

A CHOMeHY B OCHOBHOM MPOYHLIMH NopoOamMu, '

llanueie MEMMNYPORBIX ¥ MEXCKBIXHAHLIX YALTPAABYKO-
CoiX BCClledOoBAHHAN NMOKA3ILIBAIT, NTO r'aybuna ochnabliewng
cllGnuen Npd B3pLIBAX MeKOWNYPOBLIX 3APRACE COCTABNSST
Ve TepopoyHo | « 1,2 M, a4 npu B3pbipax DOARIIEX CKBAWK WH--
d ok Sapsfos A0 TOHHEI BeCOM Aocruraer B8 & 12 M,

v )

HerTanbHy HH/KEHePHO-T'@0/IOTHYEOKY}0 OCHOBY COOTARBMIN
reonorn b,H.HeAman, Al Jloorauxkos, K H.Kum, !
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Matepualis yAbTPa3BYKOBLIX MCCIENOBAHMN HA STA&IOHHG
nnowmanxe 10a:
T~ nnax pacnonioxeHHs WNYPOB H TPACC YIABTPa3ByKUBOIL O
npossyuisanns; ll- BE.EJTHKHJII:HHH pa3ped H3AMeHeHHs Ay
HAMHUYECKOT0 MOAyas Ly, IO [aHHLIM yNbTPA3BYKOBOI'O
MeXIuIypoBO. O MpPoO3BYyYH BAHHS ; Ul- rpadug 3asucumMocin
cpeAncapupMeTaeCXHX SHAweHWH MoAyas £, or xouf-
PHUHEHTA TPeWHHHON NYCTOTHOCTH INO JIOKANEHLIM 9T 4~
JOHHBIM NJOWANKAM,
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* [MocKkONkKY COAPAHHOCTE MEeTaMopPuiecKHX ClaNues
HAYHANACH He TOALKO © NOMOWLIO y/AkTpaskpyké, HO W METO-
AaM# TpeluHHOR CheMKH, MEXAHHMBCKOI'O KApoTaxa, yvera
poueHTA mLIXOfAA KepHA, NpedCcTanngloCh HHTepeCHLIM CO-
NQCTOBMTE AOHHBI@ PA3HEIX METOAOB M0 OTAGALHAM HHTOP~
DATAM CKBAMXHH, '

[lpu cpapHenudn nNoJAyveHs YAOBNGTROPHTE/ABHLE KOppes=
NALHOHHLIE JAABHCHMGCTH Mexdy CKOpocThIiO yNneTpassyska B
noponax ® oxopocTkic uX GypeHust, a TaKkike MexAy CKOpOCTRIO
yALTPAIBYKE H NMPOUEHTOM BHLIXOAa KepHa,'

_ MpuMepsl MeXIWNYyPOBLIX YALTPAIBYKOBEIX HCCASAORSHHA
MeTaMopluueckuX chnasuesn nc aratocunof niaoumaske Ne 10a

H PpaguK KOppeNauHoHHOfl 3ABHCHMOCTH CKOPOCTH ynh'rpaaﬂ-
K& OT JOXANLHOr0 KoshdgHuMeHTa TPeAHHOA NYyCTO I 0CTH
noxadankl HA pHCYyHKe,

Peaynbrare reopuandecknx paboT Aanyg so3MOXHOCTE
BLISIBHTE Haubonee a¢leKTHBHBIL - yNbTPa3ByKkoBOo# = METOA
H3yHeuua ynpyrix cpoficrs 4 COXpaiHOCTH CK&AbBHuX Nopod
OCHOpBAHHA AHAMXAHCKOT'O BOLOXpAHHU/1HUIA,

Onu raxke NO3BOAMANM YyCTEHOBUTH OnpefefeHHyK AHjde-
PeHUHALMIO I'eOMeXaHAueCKNX CBOMCTB MeTaMoppHYeCKHX ONaH-
Hep B McclelyeMoOM palioHe H TeM caMmiiM cnocobcTpOBUH
fonee obocnopaHHOMy BLIOOpY PaACHETHHIX XAPAKTEPHCTHK NO-
pOA OCHOBAHMA TNAOTHHLI AHL HAAHCKOI'O BOAOXpAaHMHIA,

AHalln3 pedynbTaTor y/AbTPA3BYKOBOI'o MeTOAdAa HeC/Aeng—
BAHNA HA CTaAHMH TeXHH4YeCKOI'0 NpoekTa NAOTHHbI AHAHKE&HCKO-
r'o pOl OXpaHHNHUWA NOKA3an BOAMOMKHOCTE YCTNEUHOr'Q HCNolb-—
S0BAHKA STOrO MeToAa 5 AanbHeluieM Ans obocHopanpa padao-

YHX YepTeXied NAOTHEHbI.

i i B

x)
KosdduuueHTR TPEeMHHHOK NYCTOTHOCTH NOACHUTAIbI

reonoramu B.Mamoruaniv, B,Crenanossiv, K, ¥Yneauobnim,
AAGoypanMoBbIM,
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YOK 627.8,034:551.442

J1.B.[MUJTUILEHKO, pykxorod.nabop,
(CpeaasrunpopoaXxaonokK)

J1.B.[THITHHIEHKO

HOBAf $UIbLTPALMY MOL MNJIOTUHOM

_w_,,;_.—r_cxoro BOOAOXPAHUJ/IULIA TIPH
~ HAJIMMHUHW TEKTOHMUYECKUX TPEUIMUH B
~ NCHOBAHMWHU IVIOTHUHBHI

-

_ "1. CoppeMenHblIfi padMaX IHApOTeXHHYeCKOr'o CTPOHTe/IbCTBA,

Whmpm H CHOXHOCTb MHOT'HX THAPOTEXHHYeCKHX 0ObekTOB

.~ TpPeOyIOT CAOXHBIX (UIbTPALUHOHHBIX HCCI( 10BaHHH, KOTOpbIe,

K& K npae HJ10;, HyXHO NpPOBOAHTBL B YCAOBHAX NPpOCTDaAHCTBEH--

HOr'o OHALTPALUHOHHOI'O NOTOKaA C y4YeTOM pal3HOpPOAHOCTH

i '_wﬂa rpyHTa, MHOI'OYHCIEeHHbIX OpeHaXHbIX YyCTPO#CTB, CAOX=-

HeiX ¢opMm oniorbera coopyXeHH# H ‘.0,

.~ TeopeTHyYeCKoe pelueHMe MONOGHLIX 3a7ay BecbMa 3aTpyl-
. HHUTeNbHO, a Ioddac M HeBO3MOXHO, B Takux ciyyasX onpene-

,;, GHABTPALUMOHHBIX XapaKTepUCTHK TPyHTOBOI'O NOTOKAa

ipopoaaT Mertodom OILA,

X - [lpuMmeHeHHe 3TOr0 MeToAA B YC/NOBHAX IVIOCKO# 3ada .u
TYIHO MHOI'MM INpPOEeKTH-IM OpraHM3auuaM, TOT'da Kak Mpo-—
raHcTeeHHag 3anaya tTpebyer Gonee CIIOXHO@ annapaTypb
: KH wccnencpaHusi, IlodToMy BaXHO B <aXaoM clyyae
ajpTH ﬁﬁamomuncrh HCNO/NbL30BaAHHA pelleHHit H MeTOOOB HC-
------ iMsl NJOCKOH H MJIOCKO-NaHOoBO# ¢uabTpar ",

B naﬁupaTopun GUNBbTPALKHOHHBIX HCCNeNOBaHHI MHCTHUTYTAa
3r MNpOBOAX/IONOK” ANA ONpedeieHHs XapaKTepuCTHK
¥ .=r iOHHOI'O NMOTOKA& IIpH CpaB HeHHH pdada BapHaHTOB



NpOTHBOPUNBLTPALMOHHBIX YCTpOHCTB, Hen3beXHbIX B Xode
NPOEKTHPO BAHMA, NpHMeHseTcd KOMOMHHpOBAHHOe MOoAellHpo-
BaHue,

[lepponayanbic dopMa noToka H pacxodbl OlpeAendioT-
CA Ha INJAaHOBLIX pPaA3HOPOOHLIX Molendx H3 3NeKTpOonpoBol-
Ho#i Oymaru, sareM yTOYHSKTCHA HA NNOCKHX B BEepTHKAa/lb-
HOM pa3pede ModellaX XapakTepHbLIX JHHHE Toka, Pe3ynbra-
Thbl SKCIIepUMEHTOB Ha NJaHOBhlX H MJOCKHX B pa3pe3e MO~
NeNgX CpaBHHUBAIOTCH,

Ha ocHope Takoro cpapHeHus NAHHLIe ONbLITOB HA INJ&HO-
BbiX MoOOdengX MOXHO pEeKOMeHAOBATE MCHNONbL30OBATH A4 OUeH-
KH QUIbTPAUHOHHLIX pacXxonop, & OaHHbLe 3KCINepHMEeHTOB Ha
NIAOCKUX B pa3pe3de MoOensaX — ANg OHNEHKHd IpalMeHTOB Ha-
nopa,

[lepen HamMu cTosina 3adaya onpeneNuTh NHapamMeTpul
PUNBTPALHOHHOI'O MOTOKA B OCHOBAEHH PYyC/OBOK 4YacTH M/10-—
THHbI AHAMXAHCKOI'O BOAOXPAHHAHINA, BHECTH KOPPEKTHBhL! H
0aTk peKOMEeHOAallHM Ond NMpPOCKTHPOBAHHS NPOTHBOPHIBTPa—
UHOHHbBIX MEepONnpHATHI,

Mccnenyemas nnoruna — KOHTpdopcHas, AAMHOH MO0 I peb-
HIO 8973 M, YcnopHas OTMeTKa I'OpH30HTA BOObLI BEPXHEro
Oveda 705 M, HuxHero - 610 M, [epcreyomuit Hanop — 85 M,

OcHoBanue NNOTHHBI CKanbHOe, BepXHsgg 4acTh CKallbl
(no ycrnopuo#t ormerxu 550 M) H3-3a BO3NEHCTBHSI BHEWHHX
paKTOpOB pa3pyuwleHa Donblle HHXHElN, ee NMpPOHHIAEMOCTH Me—
peMeHHa u konebnercsa or 1,0 no 0,001 m/cyrxu, Hmxuas
4ACTb OCHOBAHHS MOHONHTHEE H NPOHHUAEMOCTHL €€ He3HaYH-
TenbHa - 0,001 m/cyrku,

B ckane "CTb TeKTOHHYECKHe TpeUMHE! K/JAHHOBMAHON
GOpMbi C MakcuManbHOi wupuHo# 10 M (HMX pacnonoxenue
B N/1aHe NOKa3aHo Ha pPHC, | K 2), 3anoNHeHb TpPewHHL OCKO-
noyH piMu nopoaamu (K,=0,2 M/cyTku) ® raunoft TpeHHUs, KO-
TOpas BBHOy ee Manok nponuuaemoct (K,=0,001 m/cyTku)
aonxHa 6pina Gu pas3nengaTb {i}HﬂthﬂuHﬂHH&ﬁ MOTOK BOONBb
TpeWHH ¥ AenaThk 00e YaCTH €ro rHOpaBIHYECKH He38BHCH—
MuMH, OOHAKO ITO NMpennoc/iokeHHe CMOPHO H NOITOMY
MOde/lHpOBaHHe NpOBOAHNOCH Takxe 6e3 yyeTa 3TOoro ¢gakro-
pa.

Pycnopasa yacTe nnoTuHn HaxoouTcs s npenenax 9-30
CEKLM A, Hanee, B mMecTe pacnonoxeHusi 60PTOBbIX CeKUHH,

|9 5 4]



. MIOAHHM&eTCH,
XeHHH PyC/OoBOH HACTH IIOTHHL NpeA-
eMeHTAUMOHHAS 3apeca ryOHMHOR A0 yC/IOBHOA
ﬁi.ﬁ uusd:dmnnenruu dunsrpauun 0,017 m/cyr-
mn HHBEKUMOHHBIX OpPRHAXHLIX CKBAXHH,
_ HccnenopaHuy (HAbTpauun B niaHe Obll yyTeH
O MEepBhIi psfl, TAK KaK NpeApBapHTelNbHble HCCAENOB&—
A3a/H,; 4YTO BIHSHHEE BTOPOrO pAR& ApeHaxa Hed3Ha—
s bHO,
F"E_Cnmumh NOO2eMHOI'0 KOHTypa IVIOTHHLEI H T'HApOreo-
IOr'M HeCKHX yCNOBHHA, H3 KOTOpHIX pellaiiee 3Ha4YeHHEe HME-
MEHEHEEH NpOBOAKMOCTS OCHOBAHHS B I/laHe, HalH4YHe
HEYECKHX TpellMH CBHAETEeNbCTBYIOT O TOM, YTO KOH(QH-
JPALHES NMOTOKA& B OCHOB&SHMH MIOTHHbI MpeACTap/sieT CIOXHYyIO
PTHHY K SBRASeTCS NPOCTPaH CTBEHHOH.
" Oanaxo mnepevyHCNeHHLle $AKTOPhE MO-PA3HOMY BIHSIOT
"*"fu TpAHCTBEeHH LIl NOTOK (QH/ILTPAINHK B OCHOBaHHH NIOTH-—
Hble JIpH HEKOTODHIX NPEANO/OXEHHAX,; OCHOBAHHLIX Ha HCCAe—
HNOBAHHSX, MPOBOAWMbLIX paHee Ha MNOCKEX ModensX JITA,
a TakXe HCIONb3ya MeTOon (UALTPAUHOHHBIX CONDPOTHBIEHHH,
fpeAcTapigeTCs BO3MOXHbLIM CpBeCTH STOT OpOCTPAHCTBEHHLIH
NOTOK K IJIAHOBROMY, He MeHad YC/OBHi QHALTpAalHH,
[lpexxae BCero mpy MOAENHPOBaHHH N/IAHOBOMH 3adadqh 610
- COXpaHeHO E3MeHeHHe IMpPOHHUIAeMOCTH OCHOBSHHS B NJaHe,
B sepxuem cnoe ckaisi (Ro oTmeTkm 350 M) BblAe/eHEb TpH
Hbl C pasHLIMHE KOSDPHUHEHTaMH QWILTPALHHS K1=1 M/CYTKH,
= 0,01 m/cyrkn, Kg= 0,002 m/cyrku. Ko3ppuuneHT GENBLT-
paum: nemenTaunoRHO# 3apeckl Gein npuHar 0,017 m/cyrka,
sorp Apobnenms B TpemmHax - 0,2 M/CyTku,
Ha ocHope 2THX [AHHHKX cOcCTapjleHa kapTa BOOONDPOBO-
MOCTY pafiona, [Ipi ce COCTapleHHH TAKXEe YyYHThiBALOCL,
. YTO MOHHOCTD pooopMellauere rpyeTa noctTosHHa Io BCEe}H
obnactu ¢unvrpaunn (MIOCKOCTE BOAOYNOpA MPHHSIIH HA yC/OB~
HO# cimeTxe 550 m), Toroa dopMyna pacueTa CONPOTHBIe—

M5 O6ymaru Ong n/iadopoR MOOeNH:
oA =K, T; T=Km; m=const; &e=FR,* K=const, max
kak m,=const no bceu wvoracmu.
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Conporupnesna s1eKTponpopoaHo# GyMaru, yHHTHIBS O~
mMe HeOOHOPOAHOCTHL OCHOBAHMA, NaHk B Tabauue,

- ' lNpuastrmt :Conpo-
3ona fob' M/CyTKH ;Kq;' M/CYTEN: THBISNES,
: oM
T oona 1,0-0,01 1,0 300
I . 0,01-0,001 0,01 30 000
o s merHee 0,001 0,002 150 000
LUeMerd Taumonnag
3apeca - 0,017 150 000
Tpemuna (3ona :
Apo6neHus) - 0,2 1 500

Tax OGuuta yuTeHa NpPOHHUAEEMOCTH TpPEmMH (UX DIHpH—
Hy Opanu MmakcumanbHO¥ W nocrosHHON no raybune), lNpruem
Ha MONel1dX, I'le NpHHHUMaJ/CH FHApPaABIHYeCKH# pa3phie NOTO-
Ka, N0 OCH TpemHHbl de/lalH pa3pe3 — HeNpOHHUAeMYIO Ie-—
peropafxy., LleMenTaunoHHag 3apeca NMOTHHLI pacCMaTpHBa-
71aCh K8K HCKYCCTBEHHAS HeOOHMOPOAHOCTL OCHOBAHH,

Meron ¢unbTpauMOHHEIX CONpDOTHBIGHH#, HCIOVIbL30BAaH-
Hilffi HaMH NpH MOAENHPOBAHHM NNAHOBOH (OHABTpPALHF, [O3BOJNH

HCKIIOYHTE Ha MOMAE/NH Ty 30Hy pe3Koif AepopMalMH, KOTOpas
oBpadyeTcsa BO/NHSH CKBAXHH ApeHAXA H3-38 UX HECOBeplieH-

CTpa, a Takke JaMeHHTb CHCTeMy CKBAXHH COBeplleHHOW TpaH-
weei /17,

CornacHo MeTody ColpOTHBAEHHMN, GWILTPAUHOHHBIN NMOTOK
Ha YeKOTOpPOM paCCTOAHHH OT CKBAXHHLI HJH ApEeHbl Onpefels—
€TCd TOJNBKO pAacXOOdOM NOTOKA, 3a0aBAaeMOI'0 CKBaXKHHAMH HJ/H
ApeHaMKk HelapHCHMO OT CTeNeHHM HX copepuieHcTBAa, cnocoba
sabopa # T.A. Ilo onpenenenmio B.M,lllecrakopa, dunbTpaunon-
HOe CONpOTHB/eHHMe y4HacTKa NOTOKa P eCTh OTHOWEHMe nOTephb
Hamopa Ha 3TOM Y4aCTKe K pacXoly NpoXoAswero 30ech NOTO-

Ka;
AN

Sk
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EBAXHH B HaweM cayyae Opino
it ¢ QUABTPAUHOHHLIM COI'pO—
BEPLEICTBO NO BCKPBITHIO
PANLTPAUKOAHOS CONPOTHBIEH He
NIeKTponposoMoi Oymaru, na kKoHlUe
ITEHUman cxpaxwd, lliupwHa 310l no-
AMbALe Mépamerpel PUALBTPAUHOHHOI'O CONpO~—
CHMHTRBANYNCHL Mo xHure B,M.,llecrakoepa [17,
aHO ""'Hﬂﬂenﬁx 611 npopedeH pPHd HCCIENOB &
* ODI'0 nmoToka, Ha prc.l u 2 npencraeneHnt

& 1O uu
ﬁ ntm.
. ’3 oCpellaeT kapTuHy (QUAbTPaLHH B NJ1aHe C y4YeTOM
Fﬁwpl-*d-ﬁh ONHOCTH OCHOBaAHHA, HO Ges yueTa IHAPaBIMYECKOIO

. pe ,.; DbIBA NMOTOKA BAOAL TpEIlHH,
’ﬁmhwpannnﬂﬂmﬁ NOTOK OO© CKBaAXHHLI Iepporc psia Ope-
aXa mapamnenesd, Hexoropnie Hapyuienus ero napanielbHoc-
naﬁﬂmnmma B XOpowoO NpoHHUOaemo}i SOHe, I'de NOTOK,
- obTexas NO KOHTYpPY MEHee NpPOHHIAEMBIE yYACTKH, NMOBTOpSAET

. QOpPMyY 3TO# 3QHBI,
~ 3a ochlo OpeHaxa popMa MOTOKA H3MEHSETCSs BCleld-

 CTBH @ SHaAYHTe/IbHOl NMOTepH SHeprHH erc Ha NOpeHaxe,
[lo nyTa PunbTpauum MeHee NpOHHUAEMHKE CAOH OTAAIOT
0 pnary Oonee iipcHHUAEMBIM,; YTO SCHO BHOHO Ha NpHMEpe

DM bl SKBHNOTEHLHAa/leli B CpedHel 4YacCTH IVIOTHH LI,
~ QopmMma noTroka HA KpagxX HOCHT cleabl BAHGHHS OOXoOHOI

- dmnpTpauns (cTox k HIkHemy 6bedy).

Pacnonoxeine 3KBANOTEeHUualefi B niaHe (3KpHNOTEHIHA-

JIH BhipaXeHn B AONaAX OefCTBylOWeEero Hanﬂpﬂ) AaeT NpeACTAap—
JleHHe O raueHHu OHABLTPAUHOHHOI'O NOTOKA,

HurTencupHee pcero Hanop racHTCd B 30He HagbGonbuep
nporuuaeMocTH ocHopauus mnoTHHnl (K. = 1 M/cyrku), adder-
THBHO paboTaeT LUEeMEHTAUHOHHA§ 3aBeca, 8 TAKXe NPEeHAaXH Lie
CKBAXHHLI, [lOoCc/e /MHHM NIepBOro psfla NpeHa)xa ero BeNHYHHA
cocrapngeT 2-3% or H, man 2-3 M,

B acue cpeunelt NPOHHUAEMOCTH NpH BLIOPAHHOM KO3(dU-
UHFETe DRABTpanMHU (KdJ'D 01 M/CyTkH) neMeHTAUHOHHAY 3ape—

Ca He HI'paeT HUKAKOH pONH, TAK KAK ee NPOHHUAeMOCThb
(K.= 0,017 M/cytiku) 6Gonbiie MpOHMUAEMOCTH OXpyXalome i Cpedbl,
Pafxon ckpa¥kn BepTEKATBLHOTO NApeHAXA TaKXe pe3ko nanaer,
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[losTroMy raueHHe Hamopa ¢ noMombl 3THX N pOTHBOPHIET
palMOHHbIX MEPONpPHATHA B 30HE cpeaHeli NMpOHHUAEMOCTH MeHee
a¢pheKTHBEHO B CpABHEHHH C 30HOH 6onbluefi NMPOHKUAGMOCTH,
Hanop moclie NMHMH NMEPBOrO psila ApeHaxa HIMeHAeTcHd B
npenenax 5-10% or H, To ecte paser 5-10 M.

B asone cnaboy nponmnaemocts (soma W) npn xoad-
buunente ¢unnprpaunn ocHopanus 0,002 mM/CyTKH CKBAXHHLI
He cronb 3bdhekTHBHBl, Kak Ang rpyuros 1 3 oHbL M axcrEmanb-
Hple Hanopbl B caabonpoHmUaeMof 30He 3a JIHHHeR ApeHaxa
papH bl apuMepHo 10% or H, HO ¥ OHHM 3aBbilieHbl,

Ha puc,2 npeAcTap/ieHO pelleHHe MN1aHOBOK 3anaqH C
y9eTOM THOPaRIHYeCKOro pasdphipa. MOTOKa NO OCH TpEeUlHH,

Ha mMomenu B 3TOM cilydae Aella/ld pa3pe3 H H30/MHpPOBAIH
dparmMesTrl Apyr OT Apyra, ['kOpap/iH4eckH#t pasSpbiB MOYTH

He CKas3alcs Ha QUIBLTpPAUMOHHOM MOTOKEe AC J/IHHHH Nepporo
psfia OpeHaxa: O M B NeppOM M BO BTOpPOM cCilyHaeé COXpaHsi-
eT nmapalnenbHOCTh,

Bnusuue ruipapiH4eCcKOro pa3pbipa Ha NOTOK DPE3KO
po3pacTaeT 3a NHHHeH NpeHaXa, rae 3Heprds ero nagaeT.

Ha n3MeHeHHe NOTOKA BJIHFEeT yXe He TOJNbKO HeOOdHOpOA -
HOCTh OCHOBABHHH, HG H TpellHHBbI, KOTOpbLle HrpaloT poJib Ha=
npapisiomMHX NMOTOKA, Ecnm Hanpap/ieHne TpeUWHHbI NMapalilerib-
HO ecTecTBeHHOMY noToky (ans nesoro Gepera), TO oHa MA&MQ
MeHgeT popMy MOTOKA, He3HAYHTE/eH B 3TOM Clly4ae H I'Hi-
paBiHYeCKHft pa3priB, EcC/H Xe TpelldHa NepecexaeT €rIo,

TO HanpapieHHe (QHIbTPALMHOHHOrO MOTOKA pe3KO MeHdAeTCH.
CxpemHBalomMAecs TpewlMHbl Npasoro Oepera HeCkKONbKO yXyd-
WAaloT yCNOBHs GMIBTpalHH, KOHUEHTPHPYS (OHNbTPAaUuHOHHLIA
MOTOK y HHXHero Onedas

OpHako pacnpefenedide 3KBHNOTeHUHANefi MAalo MeHaeTCH
B CpaBHeHHM C peuieHneM nepso# 3anaur (paEc.l), B BelHuN-
Hbl HAMOPOBR 34 NepBbiM PAAOM [ApeHaxa OCTAalTCH NpaKTHYecC-
KM B TeX Xe npepfenax,

PeuwieHRe TpeTbhelt nnaHopo#i 3anauu 6wiio nposendeHo 6ead
yyeTa paboThl CKBAXHH BEpPTHKANBLHOIO ApPEHaXae B aTtom
cnyyae MOTOK AOCTATOYHO pPaABHOMEpHO pacnpedefs/cs No BCeM
sonaM, HeonHopoAHOCTHL OCHOBAHUS MAJO BO3AeHCTByeT HAa
dopmy notoka, [lpu peumieHAH STO} 3aNavH OLEHHBANACH pOIb
DpeHAKHBIX CKB&XKHH; OHM racaT Hamop no 60% ot H,
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PelleHre YeTBepTOol LA4F0BO) 3adaY¥ C OAHOPONkHLI
OChOBJUHHEM | TpeILAHAMH, PHADABNKYECKH PAS3PLIBAIUMMHE 110~
rok (remenraursHras saseca H2 y4yHTHBANACH), MOKAJLIBA-
€T, YTO TpelHHsl /eporo Gepera MOYTH He H3MCHKIOT NMapal —
NeALHOCTh 10.0Ka, & JpelidHs:, CXONFWHCCH B HIUKHeM Okcoe
npaporo Gepcra, pe3ks MeufalT dopMy NOTUXa, KOHUEHTpH-—
pys ero y Hu.iHero Obedpa, B _peuHeM Hanop 3a HHHHep
nepsoro psaa Apeidrxa cocrapise~ 10-15% H, Heyurennoe
BJANKAHLIO UeMEHTAaUUCHHOW Napecsl NPHBENO K NUBbIUeHHIC
HAncpa nocne WHHM ApcHAa:a,

Uccnedosanue Ha NAaHoOBBIX AMOOeNgX .103BOMTHAO #blOpaT.
ang MoOe .MpopALHS "TNOCKHUA BepTHKA!IBHBIX pa3prh3op HeCTh
ONEPEeyYHUKOB MNOTHHEI C Pa3lM'[HbIMH YCNOBHSIMH (OHIBTPa-~
mui (HOMepu [ A3peloL Ha PHC.2 B3ATH B KHYXO0%),

[Tlo 3T non :ewinKkaM noOcCTpoeHbl PHOPVAHHAMKYECKH
CeTKM, AaHEl 2N0pLl INIbTPAUVOHIOTO Odap'eHHsy; TNAAHeHTOBn
Hamopa, NMOACYHIAaH pactXxod,

. P . .apea 8 coanagnaer ¢ paspe3oM 8-t cexlliu
nnoTu4bl, OCHOBAHHC MUMEPARYHHKA HEOTHOPOAH0, JiayHTelb-
Hag YacTh GUALTPAUMOHHOIO NOTOKA COCE 2HOTOY HA B 3OHE

.-1;! K.= 1,0 M/cyTkd, [l03TOMY JdeChb JSCIHKH BLIADAHEIE 1I'PA-

HTEI Ha CKBAXMHE M palrTpy30'huil MOMOCTH . HTpHOpca:
ia ckpaxute — 4, za PIIK - Jd.

" Pasrpyska notoka npoucxoaut o 30He PilK (mours
97% pcero pacxona), Pacxoa ckpaxr: HelHauuTen H. DBce
3T0 coadaeT TSXenbie ycnopua ¢: 1bTpaini, BoamMoxuHa cyp-
poaus1 rpydTa npH BbIXGAEe BOAbLI ha PhK., dna npodoXxpaie.-
Hﬂn S3TOH HOHBI OT BbIMAHIBA NMPOEGKTHPYEwiblll MOKYyp <hedyeT

.-- 'L IiHHTb' nEpEHpblB MOMTHOCTLIO KUPGU[G ﬂ}.}[; ||H1HE'I"1}’] 'iﬂH;ﬂr

Paczpea 16 cosnapaer c padpeson cexklnh 16,

CucTemMa ApyXCcAofnoro NIACTal KO3 PHUMCHT (IABThAI'HH
pepxrero cnosi (e ycnosno# ormerkn 550 ni) 1 ri/ovinm,
HwKkHero, Manonpouruaemoro — 0,002 m/cyrxi, Haocimaanre-
Csl pABHOMEPHOE ABWXeHNe (GHAETDANHOHHOIY NNToK % Mabo-

TaeT lle MeHTAallHOHHAag Sapeca, Pacxonel ¥ BLIXO Ml Rt "=

. CHTbI BITO.IH & }'l‘iJIﬂﬂblHr.l'"JTCH T -{lenﬂﬂﬂln-lhiﬁ ki, et LRI e L

Ry 'L ﬂ L A T A =3 4Lh j-- =1 06.



P aopea 22 cosnanaer ¢ paspesoMm 22-h Cer-
UK. B ocHopanukscnabonponnuaem e nopoam ¢ K ¢f=0,01

i K¢1—0,002 M/CYyTKM ,

BeToHnull 1 Myp NONHOCTLIO NEpeKpupaeT AOCTYN BO-
1 B Go/lee NpOHHUAEMBIG® CHOW OcCHOBanud, B 2TOM ciyuae
Mbi NO/yMAGM PACT HYTYIO 21iopy (uUALTPAULMOHHOIO AABIGHHA,
HeaHauYnTeNLHoe Naplenne HA 3y6 nAOTHHBI, CaMLIf Malbih
pacxos ¢punstpauun - 0,008 n/cek, HeCKONBKO GONBINE Bl
xonupie rpaaumentTs wa ckpaxune n PIK, oaako cpeanue
rpanuenTit Hepennku (ouc,d).

Paapea 27 copnajaer ¢ paspesoMm 27-# cexunu,
leonorua onuosxawna ¢ reonorues 16-ro norepeunuxa, llo-
ITOMY KAPTHH L QUALTpauMK 3TOro paspesa u 16-ro nonepet-
HHW4 BO MHOIOM CXOMH b,

P e apea 83 coernagaer ¢ 33-ii cexunep NAOTHHLI,
Peonorus paspeaa necrpas, [lpeobnanawr nopoaw ¢ K «=],0
M/C ' rKHe DhpexTnmio paboraeT UeMeHTaUHOHHAS 38BECAs
Gunprpaung peivo opras, Buxoaneie rpadMedTol HeBeNHKH -
qe npepstwais 1,3, @uakTpaudodHBIl PACXOA DABEH 0,37 a/cex,

Uccaenona (M GuibLTpALKK, NPOBeAeRHbIe B PyClOBOH
yacTH ARUMKAKCKOA NNOTHHBI, NMOIBONHIK cAellaTh Ccllelylolne
L. BOOLIS

), KapTuia ¢uwincpaunu B UANOM ClOXHA, Pewenus Ha
. 1AHOBBIX M nnc.kux moAensx IQIUA noaponslT yCTAHOBHTE
OCHOBHLI® PAKTOPLI, ONnpeAensloliHe XapaxKTep bunLTpaAlUMH B
Pycropot HaACTH NJIOTHH bl

2, HeomnoponoHocTs OCHOBAHMS [OYTH He BAKgET Ha Qop-
My MOTOKA MO NW.M¥ Mepporo psAa Apedaxa, Ee pnusHue
AHAYUTENBHO 38 JuHuel OAreHaxa, rae vabmopaercs nepereia-
HHe (QUALTPAUKOH ' 'O NOTU.4 M3 C.a00NpoHMIaAeMbLIX CNOeB E
Golee NMPOHHLAEM e CNOM O~HopaHus, Ha MCKpupIeHHOCTE M-
WHi TOKA OKAdhipaeT cpoe Nefcrsue Gokopas “uabrTpauns (cTor
B CTONOHY linkHero Geped,',

4, CylecTpesnc pIAMAHME TEKTOFUYECKHX TPCUHH Ha Qop -
My LoTona, OcofeHHo 3HAUMTENLHO OKO B 30He npaporo fHepe-
ra: CKp VYpalUMecHd TPEeWMHLI WIMEeHAIT (UAbTPALHKONHD:
NOTOK, HaNpapiaa €ro B cTopon ., hHuxHero Gweda, liandonee
OUWYTHMO BO3NEACTBHE TOO uH NPpH FHAPABIHYECKOM pa3phbiBe
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rpemyH Bl NOYTH HE M3~

"'{ JOHHOT'O MOTOK.:
HNbLTpaURE, Mano X3
n maqmne Hanopop nocine

#J -.ﬂ IIPH TCITC A noasiii IIECKDI‘O pad e
8 - OC#A TPpeUlkH,
I‘mﬂn’& Hanopa Haubonee HMHTEHCHBHO B 30.e C XO-
¥ IHPBEWMEETEIG (K.=1,0 m/cyrku). 3nece adgpexTHER~
p,-ﬁeueu&g_mﬂaﬂ¢aaseca, ApeHaxHpie CKB&KHHbly

D .ﬂa AMHWe} NepBoOr'oc psila OpeHama cocTapligeT BCero

H.

Q; B 3ene cpernHe# NpoOHHLA@MOCTH (K.,= 0,01 M/CYTKH)
“-ﬂHﬂHHﬂH aaﬂeca, MOHYD (E}'I‘HHHHCTE?HJ W OApeH&aXHLIe

Opa B 9TOM Clyu&se MeHee HHTEHCHBHO M Sa JIHHHEe#d nmep-
ro pada ApeHaxa CocTapNgeT 5210% H.
e 'H’e@‘trq;‘aeananﬂ NpHMEHeHHe CYIVIHHHCTOIO NOHYp3 H

g’ (ﬁ,ﬂﬁl ..5; } DUI) TaK Kaux NIpoHKIae-
SMEeHT aIHOT HO I aaaeq:h: (K 0,017 m/cyTkE) B no~

a (K. = 0,05 v/cyTer) Brie ngohrur MOCT.E OCHOBAHHZ,

N -""-==== TOrG, YTO NpH MOOSHpOR:LIHY IINAHOBKIX 38
';aanmca BAKSHE}NE OTKpPhLTOE NON)ICTHE KOh rppopca,
peRURELl NOAYSEHHLIX HANOPOS MO NOAOWES MNNOTHHE He-
cmmm&n sapkiltedbi; Ték kax pons FITK OF5 HeX0TOpLIX pas-
,peans pechbM&a 3HayrTenbna, MekcuMmanbHbpie yOenbHLIE PpPaCe
_ Xons! {no 0,4 n/cex) nabnionawrca B paspesdsx '6-5i u 27—

. 8,06pauner Ba cebs pHEMaHHe XapTHHA QRALTPALRE

Bere monepeuHuka, I'Ae NPOHLXOAHT HHTEHCHEHAS PEIBTPAal Kg
ﬂaﬁﬁﬂhmnn, HO XOpoiLl0 NpoHuuaemof obmacTti, Lne yMeH: -~
. weRus pac \ofos (WIBTpal¥E M QEABTPALHOHHOI'O LDAapleHER B
2TOH 30He INpOEekTUpyeMBI# TNOHYp ClefyeT YLAKHETDb,
PesynbTaTsl NpoBefeHHbX HCCNEOOBAHHE y4YTeHbl NpH

JCTaRIeHUH TeXHKYeCKOI'0 NpoekTa AHOMKAHCKOrO BOLOXpAHM -

935



e e e R T VI o e

1.

2.

AUNT EPATY PA

BM,Ulecraxon, Teoperuieckue OCHOBoI OLEHKM NOANGpA
BOOONOHKMKeHua ¥ I'peHaka, MIY, 1965,

H.H Nasnonckufi.Teovns 1euxenus POyATOBBIX BON mod
PROPOTeXHHYECKHMH coopyxenuamn, Cobp. cou,,
T.dl,,- 1956,

C.APoaa, Ocankn rulpoTeXHHYeCKUX COOPYKEHUH Ha -~
NMIKHAX C© Mallof BNaxHoOC TR, “T'HApOieXtgrecrae
cTpouteascTBo”, 1956, N¢ 8,

PeP.Hyraes, [Moase'meft KOHTyL I'MAGOTEXHHYGCKUX COCDY—
' xenu, J,, l'o~3meprounanar, 1962,

Otr4yeT no TemMe "OuILTpalMOHHI € ACCHENOBAHHS MOA3eM~
HOI'O KOHTypa beTcHHOfi nnoTHHb MetTodom JITLAY,
Tauwkenr, Cpenaarunposoaxionok, 1865,

H.H.Adpw#vunu, MeTOoA 3/1eKTPOrHAPONHHAMUYECKKX AHa-
O'MA 4 ero npuMeHeHHe INpH HCCNenOBAHMH
¢unbTpauun., M,=J1,, 'ocswepronsaar, 1958,
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YAK 551.485:551.49.81

HMHUFHATHKOB, ra.cnei,
(Cpenaarunposoaxncioxk)

HM . UWTHATHKOB

K METOAUMKE PACYETA HHOUJIbTPALIMOHHOIO
IHTAHHUS TPYHTOBbLIX BOA IO HABJIIOAEH USAM
3A KOJIEbLAHHEM UX YPOBHS$

[lpocavupanue noBepXHOCTHLIX mon (naBoakomLix, cpocu-
TOABHBIX, ATMOCHEpHBIX, MPOMLIMACHHLIX) A0 ypOBHS PPYHTOBbIX
BOA BbISbIBAGT noabeM ero, Ita poda 3IaHuMaeT crobGonH b &

o6beM B rpyure, KOTOPBI# MOXMHO BuLIPDA3MTL HIBECTH !
HHEeM HeNOCTATKA HACLIIeHHS

L Wa=-W,) 0 ~n,, (1)

JIM ypapHe-

e

-

M
rne

JB = HeNOCTATOK HACIWPHHY, NOJH 20h...(LE];

W, - npenennnas BIATOCMKOCTh, AOAH eNMHHIlbI;
W:’ = €CTeCTReHHas BI1AaXHOCTb, NOAu enuugtum;
@ - oB6beMHLIR BeC ckeneTa rpyirta, T/M
”a = TNOPHCTOCTBL, J3AHAT"H IAZ0BONI cocTtaplar e
NpH ANOAHOM BG. ¢ ol lUOHHM, OONHM eNHHMU.I,

Y
L |

Ha rpaduke xonebGanwi YPOBHSI 'DYHTOBLIX BOA AOMONNH -
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TelbHOe NMUTAHME BCEIl4a LLIPAKCHO Pe3KMMHM NHKAMM Ha (o-
nHe oflero moaveMa WM cnana ypupHa, OOyCNOBAEHHOrO eC-
TECTBEHHbIM PRAHMOM ITHTEHHA BOAOHOCHOI'CO I'OPHIOHT A,
PaccmaTpupas 30Hy, B KOTODOH NPOMCXOAAT TAKHEC pe3Kue
kone6anug, HeTPYAHO 3aMeTUTHL, 4YTO, NpeXxde BCero, 4 « Ba-
38HLI C TaK HASLIBAGMOf KaUWANAPHCOE Ka#iMol, NpHYeM No Me-
pe ee 3J4NONHEHAR BOOOH CHM3Y OMA COOTBeTCTRYMOmMEM OOpa-
30M mnoAHuMaercs ksepxXy. Cae.opatenbyo, csoOOAHYyIO NOpHC-
TOCTL MOXHC Da3NelnTh Ha 4pe 30HbII KanulisgpHyio H Halka-
nuansipnylo, B kanunaspHo# 3oHe cpoboaHasi MOPUCTOCTE pPakb-

Ha
ﬁ’.:(WH,'—W#] 3"'”# y

o

roe WK ~ BNAXKHOCTL Kanu/angpHO# 30HLI, AOAH eOHHHMLU LI,

B Hankanu/AngpHOf 30He, ecny 30Ha a3palkH NepHoir-
YOCKM NMOApepraeTcs yplaXHeHHAM, & ypopeHb IPyHTOBLIX BOX
He NONHMMAETCS Bbillle NepBOHAYANbHOTO MOJOXEeHHa KanH/iidap-
HOYt KaiMbi, cpubonHasg NOpHCTOCTE

.ﬁazz{Wk'Wm)é\’

#
rae Wm - TNoOJiepasi BNaroeMKoOCTE I'pyHTa, B CpeldHeM Tipii-
MEepHO papHagd MAKCHMAalbHO#i MOJNEKY/IdpHOf r1éa-
rOeMKOCTH, AO/IH edHHH!bl.

B 27T0#f e 30He, €CAH ypOBReHL I'PYHTOBLIX BCO NpH NOOvb
eMe DBLIXOAMT M3 KalnHAngpHO# KAajiMbl, cpobonHas NCpPHCTOCTE
€yneT pesna

S H(Wn . Wm) 3“”8'

[Tpn KoneCanum ypoBHS B lpeAeslaX KANKIISPHOH# 3OHLI
cpeAHMii HeOCTaATOK HAaCHIUECHHSA BLIDASHTCSH ypaBHEHHCM

- o
[lng cnydas, KOrfpa ypoeeHbe BLIXCAWT B3 KAMHANGPHOR
KaiMbl, Kal cpellHeBR3BelieHHOe

Py h”(ﬁf*ﬁ"‘)f:(hﬂﬂhx) B , (3)

a8



fiop, OHaA pacXoAyeTcs TakX e Ha TPAHCINHPAUHIO ¥ OT-
Beauuuny sroro pacxona H.H.Bruneman /1) npemnara-
#1 OpenendaTb no TOMy OTpe3Ky KpHBOH KoneGakusi yposH s,
- __Mﬂpblﬂ lIpefluecTByeT NepHOAy noabemMa, s 4Yero JHHHIO
~ CHHXEeHHq ypoBHg 34 BpeMs, pasHOe NepHOAy NOBLIIIE' WS,
iﬂfﬁxuwpannnupﬂnam A0 TOYKH, COOTBETCTBYIIE# MAKCHMyMY

- Ypoeus, Ham npencrasnserca, uro npu pesakux konebaxHuax
YPOBHS OTTOK H TpaHCNHpalHsa He gapldloTcd NOCTOSHHLIMH, a
HSMEHAIOTCH COOTBETCTAEHHuU pacpedelleH Hio Hancpos B BOAO—-
HOCHOM TI'OpH30HTEe, BbLICOTE CTOSIHHSA Fpy¥TOBLIX BOA H HHTEH-
CHBHOCTH Tpancnupauui!, [loeTomy ycnopusM pacxonopaHus
Npu nonoinHeHun Oonee oTpevyaeT Nepuol cnafa, CAeAyioHH
HenoLpelCTBeHHO 3a noAbeMOM, Koraga HHOHALTpAallHOHHOEe MH—
TaHue OTCYTCTBYET,

Cnenor -Ttervko, obmee KONHYECTBO BOMAbL NOCTYNMHUBIIESH
NyTeM HHQUNBTPALUUM HAa ypopeHb IPYHTOBBIX BOM, MOXHO BbIpa—
SHTh HECKO/NbKO BHAOM3MeHeHHbIM ypapHenuem H.,H.Bunnemasa

V=,e(£ah,rhq)+y2%§j—ﬁt: (4)

roe ‘a -~ BOOOOTAAaYa I'pyHTa, onpedelseMasi OILITOM,
Aond eOHHUL b,

Ah{ ~ BellM4YHHAa NoAbeMa ypOBH§s 3a BpemMg A'ff, M;

A h, - BelnuuHa NOCneaylowero clala ypoBHs 3a
spema A €, , M,

[lonyyeHHoe Takum nyTem ofllee KO/NHYE€CTBO BOAbL, OT-
HeceHHOe K NMepuody HHTEeHCHBHOI'O NHTAaHHdA, OaeT Haub bluee
onavedme mwpuactpaumun ( W .. ), @ OTHe~eHHOe K
roay, - cpeaseronosoe ( W g.

Lna pacyera senuuuHbl MHOUAbTpauHWd BLiOHpaloTcas Habnio-
narTefbHble NyHKTbl, Ko/NeOaHUa ypOBH4A MO KOTOPLIM HAONXHBEI OT—
NUYATLCS HPKO BbINAXEFHBIM XanarKkTepoM RIHsiHHA HHOHABLT» 1-
UMK, 8 TAKKE HeJHAYKTe/bHbIM BIHAHHEM MNOBEPXHOCTHHIX BONO-
TOKOB 4 BOAOeMOB, B pajioHax | acno/ioXeHHs TAKHX NyHKTOR
fonkhabr € ATh AOCTATOY O M3yHCidbl pa3pe3bl H BOAHO-(HIHU-

Fa o



YyecKHe CroficrTpa I'pYHTOB B 30HEe ASpDAaLHH,

[Mopsinok peinonuenus paborwn

|, Buibupaerca xapakrTepHbifi HabnwaoaTeNbH b NYHKT
no rpapuky xonebaHHfi ypOBHf CFPyHTOBLIX BOA,

2, Onpenensworca BOAHO~pH3HYECKHE CBOACTBA DOpoa A0
YPOBHSl TpyHTOBLIX BOM yAelbHbIff H O0OBeMHEIl BeC, eCTeCTBeH-
nas M . JMHUIAPHAS BJA&GXHOCTb, MOUHOCTE KaANWANAPHOR KaiMbl,
MaKCHMANIbHAS MONeKylAgpHAs BuaroeMKocTb, BoAcoTaAayda, [Ipw
HATHYHH KHXEHepPHO-T'eO/IOTHYP KO}l CheMKH H/AH JIHHeHHLiX
WCCNIeOBAHHUYi HA MACCHBe OnpeleleHHe CpelHHX NoxasaTenef
BOAHO—)H3HYECKKX CBOJCTB MOXHO NMpPOHU3BECTH MO STHM MaTe-
pHanam,

3. Bce ceeOoeHHg NMO peXHMy YpOBHS I'DYHTOBLIX BOA 3a8-—
HocdTcs B TabAHLy M NPOH3BOAATCSH dpHPMeTHYeCKHe MOACHETbls

Mpumep. l. Tpapux xonebarusg ypoBHS TFPyHTOBBIX
BOA No BLIOpaHHOMy XapakTepHoMy HabnionaTenbHOMY NyHKTY
NPYBOAHTCSA HA PHCY Ke,

588,5

REENREE
X Xt | X flu u [ iv | v | Vi

.:_
e O |

Vil | IX

lpatuk xonebaHHs ypoOBHS T'pyHTOBBIX BCO TO
c xpaxHHe 114,

2. 'pyHT = CyliuMHOW NerkHii ¢ ydenbHbM Becom 2 ,68
T/M « C O6BEeMHBbI~. BECOM CKeleTa O = 1,35 u.u«:'q;
npedelbHN# B/ " MNOEMKOCTBIO W, = 0,27; mMomHOCTBIO Ka-
NUANGPHON KAaNMBI h, = 1,6 M; xerunnapHO# BACKHOCTEIO

WK - 0:19i NMnoJliepoji pllaroeMiKc. Tbio Wm =0,18 ; nym -
100
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HATBIM 00benoM 3ameMIeHHOIo BO3MyXa Ng = 0,04;
BOAOOTAAYE #} . 0,05; = 587,88-586,02 =
= 0,86 m,

3. 3anocEM B Tabnuuy naHuble KoneGaHus YPOBHA PpPYyHw
TOBLIX BOA, NPOH3BOMAHM pAaCYEThbl M HAXOOHM:

B =B+ By = (0,27-0,19) 1,55-0,04+(0,18-0,15)x
x 1.55= 0,11,

&

V = 0,I4x2,44+0,0513,73=0,53 Mafroﬂ.m'g.

7

0,53 « 10
Wnuui = 152;.88500 = 0,5 n/cek.ra,

-
0,53 » 10
wW 31,5—_—1-55 0,17 n/cek,ra.

B 1t B o n &

[lpeanaraemelti Meron nosponseT PACCYHTATL BeChbMA BaX-—
Held ANs ITPOEKTHPOBAHHS OpeHAaxa napaMeTp - HHQHABbTPALUHOH=-
Aoe NTHTAaHHEe TI'PyHTOBLIX BOA NO HAHHBIM [ eXHMHBIX Habmonoe—
hHi 33 KOTeOaHUSAMH YPOBHS M [0 CBOHC AaM CPYHTOB 30HBI
8dpaunn 6e3 npHBNeYeHHH MAaTEpPHANOB CHELHANBHbIX pabor no
OLipeLelNIeHHIO BeliA4YHH NMOASEeMHOI'0 OTTOKAa H TPpaHCIHpAaUHH,
Hannpiit MeTon HcnoAb3opancs NpH COCTaB/IEeHHH T'HOPOTIeOo/lo-
'HYeCKOro obocHOBaHHSI NMPOEKTOB AdpeHaXa BHOBE OCBaHMBaeMbIX
3ement Ha lxananabadckoM kenane 3 Adrasucrane u crpon-
TE/ABHBIX niloWanxaX NpPOMIpPeANnpHsTHHA T aXHAaTallcKOro rHapo -

y3Ma Ha AMyndapbe,

I HTEPARTYP A

l. H.H.Bunneman, K O.IpeAefleHHIO 3anacop TEpYHTOBBLIX BOA
S8HOpPOBL.X I annopHanbHbIX paBHuE, *Paspenka u
OXpaHa Henp”, 1960, Ne '0,
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YAK 551.49.81:626,862.4

B.KYMAHOR, nau,maprun
(Cpenasrunpoponxnonox)

OlNIPEAE/TEHUE MH®H/IILTPAUUOHHOTO TMKHTAH] ¢
CKBAXHH CHCTEMA TUMECKOTC BEPTURAJILHOIO
L LHAXKA B CJIOUCTOM CPEIE

[napd.iM uoxa3aTenem nnjz OlipeleNneHHs nNapaMeTpoB
CHC e .THYECKOro MI0oWAaNHoro BepTHKANbHOro OpeHa’ka
(PycioTa CKBA!tHH, HX ONTHMAABLH'-{i AeOUT W paboyee noHH-
wellKe ypoBdsi BOALI ) NpH H3BECTHOM (HALTPALN OHHOM CTpOe-

H4H Mennopupyemoro ob6b2kTa @p/isieTcs peNi’MHHA HHQHIbLT-
SAUHOHHOTO NMUTAHIg NMOA3eMHEBIX poA,

J1a pellMyYyHA NOACYHTANA NO NAHHL'M ABYXJIeTHHX Ha-
OnioneHuii, NPOBEAGHHBIX ARTOPOM Hu ONLITHO=IIPOU3IBOACTBEH~
HOji CHACTEMe BepTHKaNbHOT'O ApeHaxs p coeXxode N 19 To-
NOAHOK CTenHu,

UNbITHO-NPOH3BOAC TBEHHAS CHCTeMa BCPTHKATLIOTO
ApeHaXXa COCTOMT M3 WECTHAOUATH 3KCMIYyaTHLHAHY, X C”[o—
\HH, pa3MeleHH .1X MO KRBaApaTHO# CceTk» ¢ marcm o0U0 -
(puc.l), ®UABLTPLI IKCNNYATAUHOHHBIX CKIoiHH ;1 AHORIO:
B HHTeppanax rayOun 30-45 M - Ha BCIO MOWHOCTL nepudro
BOAOHOCHOI'O ropu3onTa, CHeTema 06 py .OpaHua CeThIO HABMIO-

AaTellbHbIX CKEBAXNHH C QUIBTpPAMHU B nNepBusIX Ye rblpeX ropi-
sourtax (pmuc,2),
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Pac,1, MNnan ONBITHO=T PO

KaldbHOT O

| -

JI3BOJACTBEHHO) CHCTEMBEI BepTH
dpeHaka B coBXxo3e Ne 10-

KOleKkTopHAag ceTb; 2-

OpoCHTeilbHayd CeTk;

3~ KYCT M3 - Thipex HaOJI0 08T eNnbH b1 CKBAX: H;
4- KycT u3 TpeX HabnwnatelbuprX cﬁ:amm{;

9- KyCT ma aByx Ha0NI0daTeNbH LIX CKBAMHH ;

6~ u7r4HO4.1ag8 Habni.1atTenbnag CKBAXHI ', T= 9KC—

IMlyaTaAllHOHHAS CK DX HH &,
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B resporeaasruectoM OTHOIENER TOpE
xa npescyassser cofof ARYXAASCTORY FREPE BRI EC KL
JARNy CECTEMYy © noxponmLd K goRcTHAAKLEEM clalos

Zd 1
=] 2

“Pac.2, J/lrronorruecknft paspes H KOHCTPYKUHH CKBaM/i
l- PAREBI, CYTAEHKE R CYNecCH; 2- necxu;
P~ nadaonarentsas CKpa Ha,

NpoHHIaeMbIMM FAEEHCTEIMH CAOSMH, B ROpTHKAAbLHOM P&’

2e 3neCh BhHIAENG:T(H ClenyiollHe ropH3c . ThIS
1. Moxkpossbi#l CNOf ~ CyPAHHKM TsXe/bie, Cpeaxic:

nerxue nh/iepaTeie C NpociosMit IAHHE nsiiepaToOfi; Cyne
108



CH TsDKellple H JlerKneé C JIHH3000pa3sHbIMH NMpOC/HI0gMH TOHKO-
SEPHHCTBIX NMEeCKUB; MOIWHOCTBL cjlog B cpeiadem 30 m,

2, IlepBbiii BOAOHUCHBIY MOPUBOHT = MECKH MENKO3ep-
HHCTbhIe cepule, Mo.iHoCTL cllog 15 M.

3. Pasnengiommit cro#f - rameb moeparsie, CyrAHHKH
TaXellble, cpedHHe H Jler'KHe C MelNKHMH NpCClIOosMH CyDN > H
TS/KeNloi u nerkoit, MomHocTh B cpenneM 24 M,

4. BTOpo#i BONOHOCHBI} T'OPH3OHT - NMECKH MeENKO3epHHC~
Thl@ Cepbie C NpOCNOSAMH TOHKO3EpHHCTLIX 3arfIHHH3HPOBAH —
HEIX nmeckoB, MomuocTk B cpeanem 40 wm,

S I'nmubl M TaXenble cyrnuHKM pa3penaHHOH MOUWIHOCTHIO
Gonee 50 M (Bomoymoprnifi cnoii),

AHalli3 MaTepHallop M pACYEThHl BBIUIONHEHB TPeM§s Me—
TOOaAMH:

no nebuTy cCKpaxXxHH, paboTalmUX B BOAOHENPOHKELAEMOM
KOHType;

no Sanaicy I'pyHTOBLIX BOO;

MO OaHHbBIM HaAbGnONeHUH 32 peXUMOM NOO3EMHLIX BOMO,

Ouepra HHQUILTDAUMOHHOIO IHETAHME O NeCHTY CKpa-
XHH P _pojgoHenpoHuwnaeMom koHtype [17,

Ee D e T A 0K OHH L H nepuwoa 1970 r.
Ona pacyera mHbmAbTpaunoHHoro nutuuas VYI/ onpen.igior
CyMMAapHLIH pacXxol 4YeTripeX BHYTPHKOHTYpPHBIX « .BaXHH, 1
no rpagukaM pexHma B IIneneilax 30Hbl OCHCTBHS 3THX CKBa-
MHUH yCTaHAap/IHBalOT CHH)XeHHe ypOBHel I'YyHTOBLIX BOO
cpedHee 3Ha4YeHHe pPAa3HOCTH HAaANOpOB B ITeC 4aHbIX TOpHLo.ITax
3a NMepuHoA IKCMyaTaluMH H no dopmy..e H- ~Oar peanyuny W/

28, VW, o Ah K

W= — = = )
W, . t ., (1)
rae ,‘ZQH{ ~ CYMMapHbsli AeOHT YeTLIPeX CKBAXHH,
M /CYTKH;
@ — NGolAaAb 30HLI BIAHSHHS 2 "dX CKBAXHH, M

1]

14
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- v pe - il

‘db-tp = CpoAdHee JSHa4YEeHHEe CHEXN.€hiHs YypPOBHA IpyHTO~
BbIX BOO Ha 2TOH nAouabu 348 pacyeTibf

nepuoa, w;
& = TPABHTallPO4nOS BOLOOTHaYa MUKPOBHOIO C9gq;

7?7 =~ MOIUHOCTE OCHOPMHOMO PBOAOHOCHOTO TUPH3CHTA,

"

Aﬁ;ﬁ - cpeOHce 3NayeHHe PalIHOCTH HANJOPOE B TNMecya-
HbIX T'OPH30IiTAN J8 pacyeTiLifi NepHoa r , M;

KF = KON AUMeRT MABIpArnE paslenglowerc cios.
M/CyTKH,

/M. =— MOUWHOCTL pal3fle]sl) lero caosd, .4;

M~ = ynpyras bOROOTUAYA NACHALOTO NJACTas

Hcxonn e mawdbie 1a9 pocyeral
3 , '
20,_“,: 5426 . /cyrTku; df?_;ﬂ= 3,41 M; @, , =785DU”*-1J;

X
gl = 5.10"4; L = 45 (yroxk; ﬂ-}?q,,: 1,€ M,
& = 0,00 ; 7 T My = 24 m;
KF = 0,005 m/cyTru; W - 0,0041 :./cyTku,
il '@ B e re i a0 HO0OYHHMP Nepron -

€ 24 ceuradr 1970 r. n. 15 mapra 1971 r, B arom cay .
HAe OTCYTCTBYIOT ynpyrue 3ufachbl, TAK KAK NPH LAHTelbHYCi

oTkayke oHm OyayT cpuboransi, $op.ryia (1) ¢ .ner uvers
AW 12
L
W i EQ;,.H e Ahrp'fl 34 ‘ﬂ}?rp“’(ﬁ_
W, t m, (2)

Hexomn e naHKue Ana pacyeras

L]

i 3 : |
E'Q,__.,'“ 5428 M /¢, TKH; dh:p = 7,80 Mm; @, _, = 78500u 112; l;
& = 0.08; df'-EF== 0,2 My My = 24 L = |75 CVTOK § Eﬁ

\

1
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W =« 0,0035 m/cyru.

qg B nepwoa~ - 20

a 187 "h"ﬂ 15 mapra no 20 maun 197Ir,
¥ SCTAHOBNCHE! M BEMHCH Habnonenns 58
CHEHEeN “”#" bﬁu K .1IOM@HTy HASENa OTKLWKY ¥pOB-
m a@EMﬂHhﬂﬂh Ha raybus. 6-7 M, C 21

_ Wﬁm oTkayka u2 16 crpaxun, B Aavaib-
;mawa Pe3KO CTaNH CHAKJITLCH H.oNOPkl BOMALI
ﬁMﬁnpaMaHHﬁ C rpynnoBpofi OTKA4KO{ Npo-
k XJONYaTHHKAE, Jf NPUMepd0 b CpeoHeM He-
OK NMOA BNUAHMEeM HHOHABTPoUKA UOAMBNLIX BOA
DENR3APOBANHCH, H HAYANCs No/BheM HX BO BCEX

‘Pe30K BPEeMCHH 10 MolULeMu yposHef NMOJpo/isgeT On-
: .-u I1hTPHUHOHIH O MUTaHMe ne OebUTv Chpa¥HH i
“OM ROHTYpe. PopMyana /8 pACYeTa HU PHIIbTP.:
v nEranns Ta ke (2),

H—eko..kﬂl.e NaHHbLIe 4/l pacyeTal
=q,

-y = 9420 n /CYTRI; dh:.P = 3,60 M; @, _ = 783C00 m":;
mF = 24 m: A f?rp = 1.5 w3 KP = 0,000 Mm/cyTku;
# = 0,06; t = 30 cyrok; W = (,003 m/cyrkn,

OueHka HHPHALTRPAUHOHHOI'O MHTAEHS 70 LAJGHCY PpPYyHTu-
‘Buix poa /1/. PacueTHnie popmyant Cananca rpyHTOBLIX a0l

n AH,
U-Bh,, =28, ~Z(W,..-AC)- B At (3)

Br:a: W, ¢, (4)
D, - 7”,"_'* ; (5)

4 - TpaBHTAUHMOHHAA BCACOTAN™

Ali,, - ¢ keHHe yp Hs I, yETOBLIX JOA D& DACHLTH I,
nepuon at | m;
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5B - cy.iiapRoe NONONHEHHe 3anacos IPyHTOBLIE BOS
npu NONHBAX, Mj;

Wi, ~ UHTEHC UBHOCTh HMHOWILTpaAUHMK MNONHBHLIX BOH,
M/ CYyTKH;

A ~ NpONONNHTENbHOCTL MO/MHBA; CY KH;

E(W”‘;dt} 06BbeM BOMbI, MOPACXOAOBAHHOK HA HCnapeHyue X
TpaHClIUpAUMIO, M,

At . MeimonmpHO menHon, CyTKH;
W, ., _ - "HTEHCHBHOCTL HCIADERHS M TpaHCNupaunH,
)
AH
i !
!’Vuirrpidtt:lu(df? ™ (I?EF At )J' (8)
z

; | f
rae ./ 4 Craliidf 3a BpeMd At pa3HOCTH OTMETOK YypOB
He TFPYHTOB.IX BOA H NMbe30MeTPHYECKOID ypOB=

Hg B NMhacrte;

o+

qu ~ CONpOTHB/IeHHE lIOKPOBHOI'O CNOs;

My, K, MOIHOCTh H KO3pOHUHEHT ¢uIbTPaUHH NOKPOb—
HOT'O CH0H,

Eciu B hopmwvie GalnaHca CpyHTOBLIX BOA NpHXOAHBIE
A pecxolHnie CTaTid paBHbl, TO BCe NapaMeTphl onpeneleH bl
npapunuio. [lo HuXenpupeAeH: 10 bopMylle MOXHO BbIYUC/HTD
MHG L "hTpall 04 [0e NHTaHle

W=-7?5*'TE_ZIF %*Tﬂ'ﬂt‘) )
AL

rone At =At'+37% .

(7)

BereTanunoHHmnBE nepunon 1870 r,
Pac ~t+ W no 6anadcy TIpyHTOB.IX BOL4 ANd9 STOro 7 :pHO-
ga npon  WIACh TOMBKO MO BTOPOMY IO/THBY. OctanbHbie no-
nupel Obiiy HepapHoMepHE! IO YYACTKYe

BriuucnuM obuuit oO6beM BoAbl, H3pacXxodo -« IHOH HAa
ucnapesue M Tpancnupaumio, no popmyne (6)
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W. . +At'=0,08 (1. %D%_ 25) = 0,048 M,

qg+re
0,048 -3
HAW 34 efUHUALY BpeMeHH me - 4%—= 1,8 » 10 w

CyMMApHOe MONojHeHMe I'pyHTOBHIX BOA
AH,,
Z8,.= 0,042x5 = 0,210 m; = 0,1.

[lia pacuyeTa WHTEHCHBHOCTH HHQUIBLTpALHA 1O/ BHbIX
BOA W” HeoBXONMMO AOCTHYL KBASHCTAUHOHAPHOIO pEeXH—
Ma GunbTpaump g oBOMX ClOEX, TO €CTH PaBHOMEpHO'O CHH~
KeHEs ypOBHeH I'DyHTOBBIX ¥ HAMOPHBIX BOA HC Hayana no-
AKX BOB,

[Tpu monu pAX HHOHNBTPAUHOHHLIE no/upHLle BOAbl; AO—
CTHTasi ypOBHA I'PYHTOBEIX BOM, BHI3LIBAIOT PeSKri HX Hoadb-
em, Onpenenup no rpapuxy BeIMIAHY nonkeMa Af B3a Bpe-
via AL 4 MOXHO BLIYHCAHTD napaMeTp Wn ong Kaxoo-
ro nonEpa no sceM HabAAATENbHbIM CKBaXHHaM (pnc.S)

Ay+4Z AR

\ M iy s e
Wn—y Az = At ] (8)
rde 44 ~ IpaBATANMOHHAS BOAOOTAEHA;
g‘jg -~ nMoabeM YpOBHA Pp}rHTanIK pCOd 3484 cYeT HH-—
bunLTpAUMN MONMEHHX BOX 3a BpeMs AL & Mj

AE’ — cHmxenue YI'B 2a cyeT Oe#CTBHE CKBaXHH
CHCTeMATHYEeCKOro BepTHKAIBHOIO OpeHaxa 3a

spemva Al ,
Al - noabem ypoBHA T'PyETOBLIX BOA 3a C4eT HHOUIE’

panHH MOMKBHLIX BPOA MpPH yCNOBHH, YTO CKBaXHE
He paboTaloT K pasrpy3Ka B HHiHHe BOAOHOC-

Hele I'OPH30HTEI He MPOHCXOOHT,

[TapameTp Wn CKaOplBAETCS M3 OAYX BEJHYHH:

1) U —Ai— - KONHYECTBO HH(PH -»TPAUHOHHLIX MOJIAHB-~

At

HilX BOA, WAylee Ha TOMO.' € 3amac)B IPYHTOBBIX BOA;
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BONOHOCHOT'O IOpHIOKT .,

{ Cymuu

Puc.3, Cxema x PactasTy napaverpon W ou W:

| - ypogens FPYHTOBEIX BOA; 2 - nNLeaomeT—
PHUCCKHRA yponsenb; 3 - NpennonarascsMoe ~u-
@ SIH@ YPODH.. PPYHTOR X pOA Hes nonupoR,

ey papnomepsowm noauee,

MOCTOAFHOM aeSH7To CEBOXMHUH
n voerayhiop

OM JaNeradWl YpOBHS IDYHMTOBMIX BOA MOKHO o
107 TITOYHON TOYHOCTBIO ONpeaenuTs napametrp W/,  aag
BCL 1O cereTaunossoro nepmona n ang Ka’xaoro noampa, L.

ITOre Heobxoaumo 3naTh BE/IHYHHY M, = neamocrartok
1acbitenns, aa aannwx yenosnp

i, = 0,16 (npn
# - D,UB{-O,UBJ. -

Peayabrati paciera penmwmis W, npupeneny g
Tawi, l.

fio jhopmyne (3) ana pacvera Oananca rpysrosmix son
Ofpe "¢aneM

@by~ 0,08 . 1 = 0,08
f '?r'.i-'

Z8,5(W,,,4t) ‘a2 0,2100,048-0,1 = 0,082,
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Tabnuua |

Peaynbraru pacyera penmwim W,

Fep : i3 : | ‘B nu H
Habnio- : A AR T o At ey HH
narenb- - By 49 _ : o
HOll CKpa-: M f M : CYTKH M/CyTKH
H HH b : - :
Bropo# nonug
30 0,16 1,08 0,52 8,5 0.040
31 0,18 0,68 0,80 7,0 0,030
37 ,18 0,84 0,34 4,0 0,047
39 16 . 0,968 048 7,0 0, J33
49 0,16 0,78 0,32 3,0 0,057
anp = 0,042 M/cyTkn
Tpetuit nonus
18 0,16 1,08 0,60 8,5 0,041
18 0,16 0,80 0,62 8,0 0,028
30 0,6 0,80 0,40 4,5 0,043
thﬂ = 0,087 m/cyTkn

Banauc rpy"roe.ix oa cvsuutcs, clienosatenuHo, pce
flap&4Me S'pbl onpenen eHbl NpaBHABHO, |IDH MOMOUIK STHX napa:-
METLOB MOXHO BLIYHC'RTE |A/ =~ W ‘WabTpaunoHHOE Ny
TAHHe 0719 BTCPOro ro.lupa no ¢opmyre

W - ZB“-E-Z{WUfrP‘JfI) }
At

dfadt'-rdth' 25 + 5 = 30 cyrox;
2B, = 0,210 m;




Z(Wu‘r;ig)g 0,048 m; W s OJ&LE_E 0.04§_0'_005 M/CYTKH

_Ouenka HA(UILTLAUMOHHOrO_NHTAHMS 10 AaHHBIM Hab/lio-
Oeduji 3a pe€+ 4MOM IDYHTOBbLIX BOA,

Boerer:t nmoEHEll nDepiroR = RONb-
asryct 1970 r. WHpunbTpauuoHHOe MHTAHHE CKBAXHH BO BpE-
M& IONMBOP OnpeaellgdeTCcs MO pexHMy I'pyHTOBolX BOA
( cmepuc,.3)

At
rae (¢ -~ TpaBHTALUHMONHGR BOA0OTAAYA;

AZ - CHAaXcHhe yPpOBHs TPPyHTOBBIX BOA 3a CHeT ki H—
bunirpauMy pOAbI B HYWKHHE TOPH3OHT NOA [e -
crpreM paboTw ckpaxun 3a spema AL .

Peaynhrarbl pacgeta senusmanl VY npusenedn B
Tabn,.2,

B epererTé&anun OHH B B nepusoa -
c 24 cenrsibpsa 1970 . no 15 mapia 1971 r. [lpa oTcyTCoTBRHKM
NONHBOB HHDMIBTPALKCHHOE MUTAHHE HANOPHOT'O TMOpPH30HTH
onpeaengerca no dopmyne

=M |
W=k, (L= ), (10)

roe 0é; — MOUIHOCTE "OKPOBHOI'O CJ/lOd,; Mg
K, = KOIbHi¥euUT dabTpall il MNOKPOBHOI'O Ch. i,

M/ oy TLH;
H -~ Hanop B HBXHEM HANOpHOM IOPH3OHTZ, M,

Kycr 30, K = 0, m/cyrkn; #A-H = 0,5 m; A =20 m;

g
|
|
e = 9,1 * ""'%"él‘"— = 0,003 m/cyTru, |
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Tabnuua 2

Peaynbratel pacuera penmumnr A/

—

- —

Homep nabnio-. : : : Benuumna
AATeNbHOY : e b AR : i i W,
CL. BAX HHbI ; M ~ CYTKH : M/CYyTKH
—_—— =5 : 28 B
Bropo#t noamp

30 0,08 0,52 8,5 0,0048

31 0,08 0,60 7,0 0,0051

37 0,08 0,34 4,0 0,0051

39 0,08 0,48 7,0 0,0041

490 0,08 0,32 3,0 0, 0064

W"—“F = 0,005 m/cyTknu
TpeTutt nonup

13 0,06 0,60 8,5 0,0055

18 0,06 0,62 8,0 G,0048

30 0,086 0,40 4,5 0,0053

VV;_F = 0,0051 m/cyTku
Cpennee suavedrve penmuumiri |/ no 40 onpenenemmsm

coctapingeT 0,0043 M/ ixn,

e e B S T L PP O S - S O [ S Rt o
apryct 1871 r, B 10T nc 4o {(mepmRRA ruynn soft oTkayxy)

CKBO XHRLI ObiIH BK/IOYedbl B paboTy NC <Avana IIDJIH BO B,

Y poBeHb I'PyYHT .L.X BO" Ha y4YacTKe saleran Ha riy-—
bune 6,0-7,0 M, [Tocne BKNIOYEHMS CKBAXKHH B HAaMOpPHEIX CJ/10=—
X PE3KO He4allM CTHXATBCS YypPOBHH NOA3EMHLIX BOO, a
YPOBHH I'DYHTOBLIX BOA — C HEKOTOpPLIM 3anoaNaHHem,
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C HayanoM NONHLOB MOA BAHAHHEM HHOWILTPYIOUHXCSH
MOMMBHBLIX DOA YPOBHHM BO BCeX I'OpH30OHTAX NOAHAIHCE.,

o MOMEHTa moAbeMa @ poBHE# pacxofbl CkpaxuH obecre-
YEBAJIACh 34 CYeT HHOWILTPAUMOHHOI'O NMHTAHHSA < BEpXHero
MOKPOBHOTO M HiOKHErO IecYyaHOro C/loep 4Yeped pasfe/lsaiouHy
snott, s 3Toro nepuofa MHOWILTPAUHOHHOE NHUTAHHE Olpe-
felsieTcsd NpH KBA3HCTAUHOHAPHOM peXHMe ¢prnLTpalHH, KO-
la NMONHBHBIG BOALI He pnmsilor Ha monsem YI'B, Ha ocHOBa-
HHH pexHMA I'PYHTOBLIX H HaNOpPHBIX Buu(pnc.'ﬂ no ¢opmyie

(10),
T 48, Ky = 0,1 M/cyTka; Ah-H =0,72 m;
h = 20 m; W = 0,0038 M/CyTKH .

CpenHee 3Ha4YeHHEe BEIHYHHDI W  no 40 onpeneneHu-
aMm cocrtapnger 0,0036 m/cyTkH,

lfI,M
¥ L7 L 4

. LY —

'-..""1-.._‘“_‘ v‘_?—v_-’“__v___ﬂ'.—'uﬂ"ﬂ— 5 o
l"""'_"_—i " -..F._,.,l- —
- .-l-_.'-\—_—-l——-!-—-'-'"-"——

---*‘t
\
#-
\ --"""-F :
-
\"*-. ..--"'"
H.._________.,...--""'
t, cymnu

Prc.4. PexuM nmoadeMEbIX BOA NpH I1yOoOKOM
Jaleraidd ypoBHsS IpyHTOBLIX BOA,
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Hamenenne penuwiuup; HHPUNBTPALHOHHOTO NMHUTAI'HS

H HHTEHCHBHOCTH MNepeTeKaHH§ CO BTOPOI'c BOAO—

HOCHOI'O ropu3onTa B 3aBHCHMOCTH OT ry6uHe 38—
71eTaHHs YPOBHS I'pyHTOBLIX BOQ

Pesynerate pacueron WHOHNBTPAUKOHHOIO NMUTAHHUS
CKBaXHH BepTHKA/IBHOIO ApeHaxa NTOKAa3p! 3810T, YTO C yBe/H-
HeHHeM rnyOHuHL 3aleranug YPOBHS I'PYHTOBLIX BOA yMeHbIla—
€TCH BelMYMHA HHPUNbLTpauUHOH -oro nurauus (puc,5),

h V[Bm

11

10

Ly

8 7 1.0

&

=

4

3

2

/

) P8 : g : : .

000t 000z 0003  GOO4  QOo5  GOLE WWM/eymuy

Puc,5, Madukn H3MEHeHHS Fr ! LA HHQH/ILTPAL UOFEOT0

naraiia W H HHTEHCHBHO. M NepeTekalus ©
HHXXHero mnjilactra B S3aBHCHMOCTH OT IViyOMHn 3a-
Nerakusi ypoBHA T PYHTOELIY. BOAS

pennyuia W ¢ 1= no pacxoay ckesaxmuu; Il-= no
pexuMy noas3eMHblX poA; ll- peauuiria g »

1k¢



B yonopuax palboTu CKBAKKH CHCTOMATHYG KOO Bep-
THKA/ABHOO APEHANKA B HENPOHHUAGMOM KOMTYPO AebLMTL ) po-
MUK ofecnequpaloTes MHOUALTPALKONNLIM NHTANMOM BOAOR Ko
nokpomsoro cnos M neperexamuem ( ¢ ) M3 wroporo necus.
HOrO Cnost wepes pasgenagouxft cnoft, CnenopaTeiiso, npw
HHAKOM JANGrAHMM YPOBHS FPYHTOBLIX BON HHTEHCHBHOCTL
NOPeTeKAUMS ¢ C Hh HOrO NAACTA YBOAHIHTCH, 41000
KOMN@HCHPOBATE YMOHBLUEHHO® KONHYGCTBO BOALlY NOCTYI AK--
Wefl C NOKPOBHOrO CAOH HMPHALTPALHONH LM NUTAHKOM. TO
NOATBOPKAAGTCH CAGAYIOWAME AAHHLIME .

Koraa ypopenh IpyHTOBLIX BOA B CpeAseM Jajlerail Ha
rrybune 3-4 M, pendyuHA WHPUNLTPALMOHHOrO NHTAHKS

W = 0,0042 M/cyTKkn, HHTENCHBHOCTL NepeTeKANHA

g = 0,00071 m/cyrxu, a npu Sancranuu YI'B na rnyGn=
ne 7-8 m W = 00,0085 m/cyrkn » ¢ = 0,0016
m/oyrkn (em,puc.B),

HurTeHcnpiocTh NepeTOKAHHA JSABHCHT OT NO/HBA Jeqellb
(pHE.B). Bo mpema pereratmns 1971 r, yposens r'pyHTOBLIX
pol saneran rnyboxc (7-8 M), A MHTEHCHBHOCTL NE PeTeKAHHKS
PeIKO COKPATH/IACE M OCHOBMBLIM COCTARIRIONMM nebuTa CKB AL~
KHN CTANO HHPHABLTPALKOHHO® MHTAKHE C NOKPOBHOrO CIO#.

9 MUX
0,002 ]

00015 Ses beeemaquu_

_—

T beeemayua A \\

NJi bezemayua

M

2p0 250 t,cumwu

Pue,B, Fpaduk raMenelns HHTOHCHBHOCTH NMTAHKS CKBANMKH
C HMIKHEI'O N@CHAHOr'O NNACTA B JABHCHMOCTH OT
I'IWIHIGI.
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Ha oCHOBaHHM 5TOro MoOKHO YyTBEepKAaTL, 4YTO NpH
IKCMNyaATALUHH CKBAXHH CHCTEMAaTHYeCKOoro [HeHama B CloO-
HCTEIX CHCreMax HeT HeobXoOuM OCTH CHHXKATH ypopeHk
FPPYyRTOBLIX BOA Ha Gonbuwyio ryOuHy M pkAo4YeTe B pabory
W1XKHHE BOAOHOCHLI® IOPH3OHTEI, DTOT BLIBOH b pankHe e
H325..00HMO MHCNONBL30ORATEL AN onpeUelleHHs ONMTHMANEBIOro
PeXuMa paboTui CHCTeMBl CKBAXHMH BEpPTHKANLHONO [OpeH axa
Ha obrvexrax lonoonon m Kapuuncke® crenef,

MU T EPAKTY P A

le AM . Coithep, ¢,Kapamae, CponHbiis 0TYeT ¢ FHEAPOTEONOTH—
HeCKHX HCCNeloBaHMdX NepBOi oOYepeaM BepTHKaABHOI'O
npenaxa [anbpap3uscko#i crenu, Cpena3runmposoaAXo—
nok, 1971,

2, H.H.Bunneman, Onenka 3kch/lyaTalHOHHbIX 3amacoB NOA-
3eMHBIX Bod, M,, N'ocreonrexmanar, 1963,

3. ®.M,boyerep, U.B.'apmonos, A,B.Jlebenen, B.M. .lllecTakos.
OcHOBBl THOPOrec/OrHYecKHX pacyetoB, M,, “Henpa”,

1968,
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g —————— e e S I e e e

YOK 626,243: 551.495

AM.CONPEP, KkaHO.reoid.-MHH ep,HeyK,
ri,cnen,

(Cpenasiumiposonxaonox)

METOOUKA 3KCIIPECC-OINPOEOBAHHUS
CKBAXHH, BCKPbLIBAIOUIMX YPOBEHb
F’PYHTOBLIX BOA4

lNpu npopenenam ruaoporeonoruyeckux HCCleNOBaHHHA Ha
MBCCHBAX NMPOEKTHL/@MOI'0 OpPOWEHHN 3HAYHTENbHOE BHHMAHUE
yAeNaeTcst H3y4yeHHI0 MCAOOHOI O MONOMEeHHS ypPUBH s I'PyH TOBbIX
BOA, ..1a 4ero nmpedycmaTpHBaeTcsi 60AbLIOE KONHYECCTBO Mef—
KHX pa3peLOYEbiX CKBAMHH,

JKcrnpecc-onpobopaHue TaKRX CKBAXHH MOXeT AaTk n,el-
CTABKTENBEYI® HHPOPMAUHIO O BONOAPOHHUAEMOCT U ITOKPOBH .1 X
OT/IO% 3HUH. CYyLHOCIb ONbLITOR J0KNOYaeTCs p MI'HOBEHHO# oOT-
KatiKe H3 CKBaXHHbl MNH .a/lHBe HEKOTOporo obmema BOAOBI H
pOC/eXHpaH A npouecca NoabeMa wiK cnada ypopHs (1/,

P HeobGcaXeHHbIX CKpaXHHax uenecoobpa3Ho nNpoBcAeHHe 3KCM—
PeCC-OTKa4YeK; Tak Kax B 3TOM cCllyyae CTPYKTypa (pUALTPALHOH~
HOr'O nuTokKa, oXpaTsiBaKwllery TONBKO HacLIlleHHY0 O0HYy,

Oyaer
6onee npocro#, OTnuyurenvH. a OCODEHHOCTE TAaKHMX OnhiTO

B e
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TepeMeriag 8o mpemeny BoOonpuemnas yacry o
Ankia soropoy A Npu Hebonuuom

BEHL IpyHropw x BO" Cymecrpeyyo
yposHa (prc.1).

KBa&XUH LI,
carnybneuuu nco V) O-
SABHCHUT oT [NOHK X 2HH g

¢ £ (1)

Puc.l, Cxema x RACHeTY KoSQ@runenTa GuAbTPAanH i
TO d&HHALIM IKCNPecCc~0TKaYKH,

Ovesuano, uwro ycnosme (i) momor GETOTHATECA TOdbe
ROUB TOM CAy%as, KORAa ROCTYUAI™MAS K CKBaKile BONA
HAAd AuHEMHUECKHM YDORHEM yhepMHBacTcy K2 /il 9pHLIMHA
CHAGMA B FITHHMCTHIX NOROLAN. # PLCAYABANUS B CKBAXUNY
‘PARTHYECKM He LPOUCXUART, Ecau onpobyemep p BOAONCCH bl
FOPU30OHT COA&pPXYT “BH3bLI H NpOCAOKKE : cKOR pny Knyniue
MOYBEHH LI KaHAT ., KOTOP .¢ He 3aTupaloTc., npu Oypelun
CKI angati , yo~opre () penbag oyurarh CHLABCaAUB L,
4yeT OTmeTHTh, Yi0 B NPAKT.Ke npopedecHus IKCNpecC—(
HeK, Z0r1g onpudyOTcd Heboa R He HL PepPBAJILI LOAOHOCHOIG
fonpac-re { 05 1,0-1,5 M), rakoro pona CAy4au CpapHHTen! -
l 1) peaAKu apuveM HX HeTp. AHO YCTAHORUTBH, Ta,

Chne-
Ka-

Kak rpad -k



ol

%ONa OmbiTa peskod »lomaeTcs” C MOMEHTa HOABeMA ypobds

pOALI B CKBaXHHE K nmecuaHofi NMPoOCOoiKeE.
Hexoist H3 nNpeAnocsUloK KBAGHCTANROHAPHOT O peAl-

Ma ¢unbTpauHH IpH BOCCTAHOBACHHHE YyPOBHA [2,8/, sanpuied
Ganancopoe ypapHeHne (UILTPANHOHHOTO moToKa Kk Heobcamen.
HO# CKBaXuiie:

—
e

DS, SRy s8]
$ =2k S TR

'!_-_

- e

=

rae 2. = pahdyc CK . A HHBI
§ - MoOHIXKeHHe YPOBHH D MOMEHT BpEeMEHE -
e nepBOHAYaNbHE cnojt BOAbI B CKRBAXHHEE,

& = KOIPPUIUMEHT hunbTPalKL.

T. wag RAMeHeHHEe pelHYHHbI k. - S cyumecTBeHHC
He plEgeT HaA .. WEHHE norapuEpMa B npanpof HacTH ypaBHE~
apsa (2), MoXHO B NepBOM MpuGAmKeH HE NPHRATE:

4 1,47 {/?e -5 ) ~— é'n feﬁ o

L™

ercg B HayalbHbIi HepXOH BOCCT8HOE=

yTO Nyuille BCEro BoITTOMNH S
KaK 39TO NOKa3&aso X, popcliesbV

nenna (npu 6<—35—<18 £

[27«
[lpu 9TOM y,
E:E'EH _ﬁ& J N oy (o)
e T . S (ke —5) _
yTO AaeT f
2 ¢z
R 4 O R L W
e Rt [e""ﬁf tn (4)
HITH
S Pl I




OBpaborKy AAHHBIX 3KCNPECC-OTKAYEK N3 HeobC. KeH-
HbIX CKBAXHH Lelecoobpa3no NpopOAHTE TpadhOaHAUT) Ye CKuM
MeTOAOM, npuyem rpadpuk ffz ¥ i f{l‘) no' el OGeITE
nNpsaMON, OTCenalowel Ha OCH OpAMHAT OTpedox (/0 2%

.
Ha rpapuke pui€upaercs npousponvhasi Touka M (cm.puc,l)
¢ a
€ KOOpPOHHAa'TaM K ff? %r " ¢ s B COCTBETCTBHH C KG-
TOPBLIMH 2 3 hp
E PR, Ern g e
s K et (5)
2h 1

P S Sﬂ
e ;;
JaMeTHM, 4TO IpH NOCTOSIHHLIX padMepax BOANNPHEMH O]

HACTY CKBAXXHMHbI pacyeTHas 3aBHCHMOCTH ANg chpedeneHus
Ko3¢gpuureHTa QuabTpauuu umeeT pua [1,2/:

2
2 S
ff.—_'- ki e Efz 3
- - S (
roe S — NOHHXEHHEe B MOMEHT BpeMeHWV 3
o -~ InapamMeTp, onpenensemsbii Gop' ol LAONPH-

eMHOH NONOCTH.,

[Ons ckpaxpHbl, o6opynopaHHoi ¢uAbTp 1 [l

.. 2l
WA _&%&E‘_ (7)

a OJii CKP"XHMHbI C r.™KpoliuM AHOM [€’
o =5 1.0 %y o (8)

[Tpu obpaborr~ pe3yNbLTATOB CepH! CNPeCcs =ONbLITOR
nesnecoobpadHo HCNWIBL30OBAHHE METOOOB . 4TeMAT 4JeCKoili cra..
THCTHKH, KOTOpOE OKA3bLbiBAeTCH NOCTATOYHO 3Qd¢ CrHE!LIM I1pH
npasuibHoM BbIOOpe KIACCHPHKAUHOHHBIX HHTepB& OB, Inn -
HHCTBI@ NMOpOAbl OUHOTHNHOW IeHeTH'12CKOW TCpynm Mo mMarte.-
nHanaM paadpeaovynoro OypeHHs KNACCHOHUHPYIOTCH C y4yeToM
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rpanyaomerpryeckoro cocrasa (no B.B. Oxoreny) #u nnacie.
Huer4 (CHull-62), lNpu o6obwennn AAHHBIX IKTIP =000

Dopanng yaobHee Cero NpHesAsLIBATE HX HMEHHO ¥ 3THM Jln-
TONOrHYECK:AM pPAa3HOCTSFM, HTO NO3BONIOT NMDHMEHHTE pOSy/il--
TaT, onpobopaHNg Ha Lpyriux yuacTxax HiCTed:r IMOoj T¢ ppi-

TOPHH H pacCMATPHBATE Cp8sHITe/IbHO y3KHe AHanaloHw Renuv

KOYPYHUUHEHTOB (UILTpauMH,

(lpusedeM B Ka84YecTee NpPHMEp? pPelylbTATH JKCNPECC-
onpobOoBAFMS NMOKPOBHBLIA OT/IOXKEHH{ NepHwepHd NMpelAropHore
viepda B [lxusakckop cren', ride p BepXHe# HACTH , i3pe3la
iaufionee pacnmpocTpaHeHsl CyrNHHKHM (/1erKMe 4 CpelHHe) M
Cyli2CH, B KOTOpLIX MnOBedeHu, COOTBeI1CTueHHOo, 66 u 25
IKCNpecCc-0TKAYeK,

Kprpble pacunefleleHHs KOGQUUHEHTOr PHALTpAaLKH TOo
3THUM J/IHTONOTLYECKKEM pa3HOC MM [OKA3aHbl 118 pPHEC.2.

WA b T TR S

@9 88 0 42 ke 4& 18 20 G100k
000 0 02 893 b4 q.*:]qﬂqy] A
06 06 14 :

Puc,2, Kpuisule pacipeaenceHus “OIVPUUHECHTOB WHALT -
PALLHHS
I- cyrnud ‘o tuerkns u cpennnx), K=0 18+
0,08 M/ cyrkuy 2- Lyhecen, K=0,35+0,1 m/cyTun,

i
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' B coorsercrauy © oSmelipHHATOR METOAHKOR oOpatiors
KH SKCHEPHMEHTA/IbHBIX AAaHNLIX onpoboBains ropaux nopoi
[8] MOKMHO HUNTH NOKASATENM OLUNAPOAHOCTH PACCIHMATPHEAG
MBIX FPpYHTOBR N0 BOLONPOHAUABMOCTH,

P ap—
o = PgR-bg Kk, ' (8)

- cpeanee 3HaYeHHe Ko3ddUUKeHTa (PUILTPALUNN,
- Bnuikafiuee k cpeAHeMy KpafiHee 3HAavenue ITOro
napaMeTpa,

qﬁ = SMINUpHUYBCKOe Cpelliee KpalpaThuynoe OTHJ/IOHENH & ,
N
ﬂl‘

[lo peaynbraram onpoBopadus NONY4Y48HB U AYeHUS
K gy MR CYPNHRKOB ~ 0,42 w ana cynecefi - 0,60, 970 cp#-
ﬂg'renm.:'rnye*r O CPABHHTE&/ILHOA OAHOPOAHOCTH BTHX TpyHTID
0 BOOONPOHKUUAEMOCTH H, CAGACBATANEHO, O MNPABRWIBHOM Bbls=
Sope KAaCCHOHKALMOHHBLIX HHTEDBANOR,

HeobXxonaMo OTMETHTE, YT0 BeNUYMHY KOSUPHUHEHTH
t]BHﬂthﬂlluu, YCTAHOBNEHHYIO NO RAKNOMY SKCAPECC~ONETY, Clig=-
AyeT CHMTATE beckMa NpabAmxeHHON p cuily HeNoro psida
GpHYHY ; DCHOBULIMH H3 KOTOPoIX ABAAINTCHR HeOOHOPOAHOCT b
CTpOerusi NOKPOBHLIX OTNOXEeHKl, CNOKHOCTE Npouecca P HABT-
paiH# B TOHKOAHCNEpPCHON cpeie, NpedeOpexenne NpH a¥anyie
Q1LITA PHILTPAUAOHHBIM CONPOTHRICHHEM CKBAKHKHE! H Hecob-
nionense B narype yenopus., A, = const,

B cesaM C 9THEM NpeACTABISETCs CYWeCTBeHHO BAKHON
OuUGHKA HAOEKHOCTH ollpellelleHHs Ko3pPuu¥edTon GuibTpaunm
FARHHOTEIX TIOPOM 2KCNPECC-MeTOAAMH, KOoTopag MoxeT OuiTh
npopedeia 10 MeRLe# Mepe NBYMS NyTaMu, liepseili nyTh
o100 60s1ep CTPOI'MN AHANKHS NPEANOCLNIVK, MONOKeHHBIX B OCHODY
NOCTPOeH Hs PACUETH bIX 3ABHCHMOCTOR H ONGHKH I'HAPOLIN 8M He-
yeckoft ponn bUABTPAIMOHEOrO CONPOTHBICHUA NPUCKRARIINOR
sonw, Lpyrof - CONOCTABIARAR AAIABIX FKCH)eCC~0Npobo B Ha
¢ peayianLTaramn PRiIeTpAuKUHEBIX ONlLITOB, TEOPeTUIECKH Co-
nee 060CH pBALH biA, 8=

Meppiifi NyTs OURHKA TONHOCTH JKCNpECC-0NpoloBanisn
HpepCT apliaeTCsH Boige 5djeKTHBHLIM, OAHAKO OH, (IO CyWeCT-
By, eile MaJio MCCNENGBAH,

- :
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8 Conocrapnenye HEOAHOTHNHBIX OMLITHO~{ /I LTPAILUN M LX
pPabOT ROCHT HECKONLKO CYULEeKTHBHBIff XAPAKTED, TAK KoK
NpH 9TOM HaknaAsiBalTcs OowWuOKH ONLITOB M, KpOMEe TOro,
Aensbemupl PASNAMER B CTPYXType (UABTPAUHOHHLIX [OTOKOH,
paaMepax ofaacTH QuabTpaunu, pOSMyMAa8MOR ONLITOM, It T,n,

TeM He MeHes TAKOe CONOCTABNGHHO NO3IBONAeT NpPrbiiu..
MEHRHO CYARTE O HANEKHOCTH ONpefefleHHa KOSQOHUMEHTOB QMJL7-
PALKMK MO RAHHLIM SXCNpPeCC-~ONBITOB H,B CHIYy 9TOrC, NpencT:ap.
NY@TCH NONEIH LM,

[Ipupenem B xauecrse nNpuMepa PESyNbTATH! ONpeNesH uj
kosddnunenra PuasrTpaurn no 10 3xcopecC-onLITAM B 30He B
Hng Bpenut l-K-5-4 (coexoa No 1 lonoanot crenu) B cparne-
HHX. C Be/IRuHHO K, ycrasosneHHOH# N0 JAefiCTHHIO CaAMON [peHiu
(puc,8)s

Pnc,8., Cxema onpofopanust CkBaXux 5 a0HE BIHAHHS
apesn; 1~K-5-4 (0 - Toukx npopenenus
BKCNpPe Co~OTKAYEK ),

To panxbiM 2xcnpecc-onpoboBanua NOMyveHEsl cledyioline
3HaveH st KOIPHUUHEHTOR PHALTPAUMK:
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Homep
CKBAN K-
H bl | 5 % 4 889 e H 10
K, M/cyr-
KM l,a8 04 1,014 8,836 1,681,868 00 4,8,

| Cpennee snavenue KodpuusenTa GUWILTPaUKM (N0 Cxes-
WuHam N 1.8, npodinennpm B cynecsx) apn I, =0,8 noay

yeno K=1,440,4 m/cyrxn ¥ K _ =0,8,
OAH

Lns oueskn NMpoROAWMOCTH NNACTA H ONpede/eHHs ©pelHe i
BEAHYHHE bl KO3QpHIHEHTA (HABTPALHA POCH N LIYyeMOsl NAHH bIMH
SamMepon Banopos N AebGHTa Opensl B NePHON KBEAHCTANHOH BD-
HOr'o pexmuma cpaborkd ypopseit, B pacomarpusaemMoMm onykae

0,08 ( & =800 M), rapukersie NOpOAb CPABARTEMBHO
pARopondsl no nposmnaemocTd ( K =0,8) u nonus nposoawnes
OAHOBPEMEHHO NO BOeH 30HE a-numﬁfsl:ﬂ ApeH b,

STH yCllosMs, COOTRETCTBYKINKE CXEMe ORHOMEPHOT'O 11/ A
HOBO-110CKOI'Q NOTOK&, NO3BOIAIT HCNOIBIOBATEL ANH ONPENSNew
HHEE NapaseTpop HABECTHBIE AHAIMTHYECKHe pewenkna [4/,

[lpg samepax, npopefennux 22/Y[1~1668 r,, nebur Hpewwm

6 bt ¢ =0,85 M7 /oy TRI ¢ NOT\M,, & SHAYEHUS HANODOSE
Cllenyoine]
- Homep

CKBA~ _

WMHE 1 T 4 8
X, m 160 200 400 400
K= %l. 0,4 0,5 ! !
h, M (1461 1,77 2,28 2,20,

Mpa nepecewenun npsmon A= Ff /¥ (7~ { O OCAME KOOp-
nunar nonysaem orpedsu C =049 m u Cyo=-0,14, [lna xodde
punuenrTon cl"“ C:2 MOT'YyT EHTB SANUCAH LI CHneny WIHe Bbipa-

WKenus; &l
C,=~2l=- (10)
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Puc.4, ['padux /= fﬁ'ﬁ' (1~ f—)] ng CTBOPY
g Apere |=K=O-4.

B aToM Ccnyuae Lg =328 m, T=3,5 szcy-rxu.

K=1,8 M/CcyTKH,; YTO AOCTATOMHO XOpOWo cornacyercs ¢ pe-
ayABTATAMI PKCNPECC-0npoSonains (K=1,4+0,4 m/cyTkn),
[Mpu axaOrHIHOM CpAaBHEH:H yaopieTROPUTE/bIbIE Pe3ynbTa-
opl NMOAYMEHBL H apTopami paborer [0/,

Ons yonopnft lxusaxcxol CTens CONOCTABHM bIMH OKA3A-
AMchL CpenNerapMOoREReckHe JHaNeHHS ®09¢dHUHeHTOB BUNBTPE~
nMM MOKPOBHAX OT/HONeHEH, ONpeledenubie IO LAHHLIM SKC-
npecc—onpobfopana OTASTLHEIX NUTONOTHYECKHX pasHocTen,

& BeARYMTAMY TOMO Xe napaMeTps, yCTAHOBAGHHBIMH MO H&H-
HhIM ONMLITEHIX KYCTOBLIX OTKa4ex M TepMOMETPHYECKHK HC-
cnepopavutt, Cheayer, 0AXAKO, OTMETUTD, yTO Taxoroe pouaa

cpapHesie Laer XOPOWHE PE3YALTATH TONBKO B TEX CAyHans,
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£,
LR

Koraa KosphuuMel Te (WILTPALKK OTAGABHLIX NHTONOMHISCKN%
pA3HOCTEN onpens/iedbl N0 JAAHHbIM NPeACTAPETeNLHOIO EONN~
HeCTBA SKCIMPECO-0nbiTOB,

B cpasn © STHM NpH NOCTAHOBKE IKCNPECC-ONLITOB e
OBX0AMMO YyCTAHOBHTE ONTHMANLHOE KX KONHYECTBO NO KAWACH

H3yvaAeMofl NHTONOrHYECKOH pPAa3SHOCTH, ANR Hero MOKHO BOO IOl
aopaThCa aasuckMoctTeio 8,7/

2 2
n e. ;r " '5,1 4 tﬂ
A ¢ i (11)
rae 4 4 - = KO3dHuKHEnT, YHETHBAKUWKE 3&41aHBYK Hadew-
HoCTEL OnpobOopAH HH |
A = ..%ﬂ., &, - AWANAa3oH rapaRTHPOBEHHLIX CPOHRHEX GH ATEH M

)

[ilpp B =0,83, obpiyno pexoMeHAyeMOM MR ONpaleie-
Husi koappruxentTon ¢punerpauny /3,87, fﬁ "-‘:2{3#‘? }fﬂ)- Ecns
YHCNO Onpefe/eHHi HedeNMKO, AHCNEpCHA i Gyner
CYUIECTBEHHO Emu}me @° ;s npuuem npn rO< 57 < 80 9to

COOTHOWEHNKE —gﬁ* = 1,8 [7, npunoxerue 1¥/.

Cnenosareibin, eC/il 4YHCAO SKCAPeCC —=ORbLITOR MeHkUO

80, npun 2analHOM A =08 I"Ilﬂﬂ?'lim
no=] + 70 ——%:—- {11a)
A npA A = 0,2 umeen

2
e = 1 +80 —?-r (116)

Ecnu uscno onpefeneskfi 3ameTso npeswmaer 30-40,
NONyYHM

-]
;1:4?5—?\:' ( g% J=q#} X
gads e w4 vQ

12)
n =100 '}?T (grs B = 0.2) (
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Monaras B PACCMOTPOHHOM paHee NpUMepe CTaTHOTH-

yeckoft oBpaborku axcnpecc-cupobopaHHA, YTO AN COBOKYI-

noctu K no 68 onpenenenwaM pe/nnidHa §,. mnonywena
Gnuskol Kk & s TpH A = 0,4 no 3apHCHMOCTH (12)

Hapnemi 63‘

_ .pess’
n=45 ?r-éfwﬁﬁzl

YTO XOpOuWO COMNIACYeTCA CO SHAYCHHAMH NapamMerposn 1 =66

5 = 0,44 no daxTH4eCKHM [1aHHBIM,

AHANH3 PACCMOTPEHHBIX MPHMEpOoB NOKAILIBAET, HTO AKC+

npecc-onpofopaHAEe CKBAXHH, BCKpPLIBARUIEX ypoBeHb PpPYHTOBBIX
Bofl, MoxeT OrmTk HCHOIBE30BAHO MIA npubnaxeHHOA OLEeHKH
BOAONPOHMUAEMOCTH MOKPOBHLIX PANHHCTLIX NOPOA NpPH yCNOBHH
[ eleH anpap/leHHoff ¥ A0CTATOYHO MACCQOROMN MNOCTAHOBKH ONBITOB,

1,

B RTRPATEY A

Texuuxa npopeldedus ¥ MeTolHka 0O6paboTKh JAAHHBIX ORNE THO-
dunbTpanuoHEpX pabor. M., BCEIMHTEO, 1868,

2, [penax ceNbCKOXO3nHOTBEHHBIX 3eMenb, [lepeson © aHTVIM -

3

4,

cxoro, Ilon pen, C.,P.Apepuanoa, M,, "Koaoc”, 1864,

H.B.Konomerckuit, O6mass MeToOHKA HHXEHepHRO—reonornyec--
kuX Hcchenosanuy, M., “‘Henpa®, 1888,

B.M ,lllecraxos, MeTonnyeckye yKalaHHsa IO pachieTaM CHCOTE-
MaTHYeCKOro ApeHaxa B CAOHCTHIX CHCTeMax, Mg,

BCEFMHTEO, 1966,

3.b.Kmnepuc, AL Anenionac, O6 onpenenenun ko3puudenra
bunnTpauuu B noneswix ycnopusix, C6, “luaporeonory-
wyeckue ycnopua J1urCCP*, Buawnioc, . 1870,

B A la6anos, Munnianbibnit o6beM H3MepeHE) NpH H3yHeH W
TophaHpX MaccupoB,” BecTHiK CeNbCKGXO35HCTBEH HOM
nayxu’, N 8, “Konoc", 18869,
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Y. H.B.Cmupson, H,B.dynuu~Bapkosckuit, Kypc reopuan 2
BEPOATHOCTE/i ¥ MATEMATH4YeCKOfi craTHoTHEM, M.,
*Hayxa®, 18868,

8, Don Kirkhsm, Meesurment of the hydresulic conductivriby

of moil,"Bimpesium op permerbility of soils™,
ASTM, 2pgcial Tecbnical Publication, Ne.163,1355.
9, Bpanger N.G,, in j. "Soll snginsaring", 1951,
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YAK 626-312: 66,067, 3:626,862,.003,12

¢, B,CEPELPEHHHKOB, kaHa,TeXH,Hayk
py koo, nabop,
(CpeaasruinpoBoixiacinok)

MPUBJIMKEHHA i OUEHKA OfTHMAJIBbHOA

BOAONMPOH HUAEMOCTH #HWABTPA 3AKPLITLIX
APEH

M accopoe CTPORTEALCTBO 3AKPLITOTO OpeHaxXa p opollae-
meix pafionax Cpenwest Aanux 3acrapnder Gonee cTporo nolodTu
x BONpocy OBOCHOBAHNS BONOMPOHMUAEMOCTH ¢HILTPA O8KPLITHIX
NpeH,

Cornacio neficTpyowsm Texn aeeckuM ykadenusMm [1/,
kodpPHuHeHT PHNBLTPANHK Marepuala puibTpa A,  AOIKeH
6rth He MeHee D M/cyrTku, B sTOR pexomednaudu compepuies-
HO HO YUYATHBAGTCH NMPOHHOAEMOCTE APEHHpYyeMoro rpyHMTa.
fipapunene Gruio Bu seanvumiy A, $iibTpA HASHAYAETE
WO XOOE B2 COOTHOW @M KOS$pHUMEHTOB (HAbTpAlHH IpyHTEa
K PRILTPA.



R a—

Mpu nocTynnenun rpyuroswx BOA B NPeRy, B KOHCTPYK=
UM xotopoft axoamr ¢unuTp, oSUNk AeheTBYOURRE Hanop S8«
TPAMMBAETCS HA AByX yqacTkax: 1) o7 cepenuMu Mexupenbs
no konrTypa dunwepa, 2) » npenenax Quabrpa (Apenaxuite
TPYOh NPUHMMAIOTCS COpeRWEeHHLIMI 10 XAPAKTEDY BCKPLITHA
dunerpal), lloTepu wanopa Ha propoM yvacTke ODLMHO HAdk~
BAIOT AONOALHTAN bHbIMUE, B obuieM cayuae OHM NPHBOAAT X
YM@HbWeH 0 rpuToxKa pOLbL B APEHY,

YCnosuMos Nod ONTHMANBHRON NOUHMATE TAKXYI0 BeAM<MHy
BOAOHPOHHIAGMOCTH PWANTPY NPH KOTOPOfi ACNOMHHTE/IbH ke
NOTepH Creflensl A0 MHAMMYMa U, CNeAOBATeNkLHO, NPHTOK B
ApPpeHy NMpaKTHyeCcKH papeH MAaKCHMANLHO BOAMOXHOMY B A8HHBIX
ychopuax,

Bauniue ¢unbrps wa pabory AOpeln Moxer ChTh y4TeHO
C NOMOILBLID QOPMYJLit

{ = a, M -
CE) + ~ike D ’ (1)
g r
rae K, = KOSQpUUMERT (MALTPAUMM I'PyHTS, M/CcyrKu;

M - o6 SJelereyOmMUN HANOpP, M |

@, - (nALTPAUWOHHO® COMPOTHBISRHE ofnacTH QUABLT-
paini, |

X = KOBQPHUREHT QHNBLTPALUH GHALTPA, M/CYTKH4]

(I}E - QUALTPAUKOHHOE CONPOTHBAGHHe (QH/ILTPE,
1

Benuuuxy AONOAHHTENRHLIX NOTEph HAXOAMM NO dopmyne

ﬂ[’!: _C?¢)' . : (2)

Ecenu pofoiipoHinaemMocTh GuAbTpa ¥ IpyHTa OAUHAKO—
pa, TO HONOAHHTENLHbIE NOTEPH AOCTHI'HYT MAKCHMANBLHON B e-
ANuME b, & NPHTOK B ApeHy CHHIKTCA A0 MmuotuMyma, [losarTomy

___‘?min @fq (3)

B
amin . q%ﬁ;ff ) Tl (4)
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mmm mum AONOTHNT 871 bH bix
)8 B QuAbTpe:

= ﬁ- _ .“?-———l o WA : (5)
L B ey @B, + P,

r
. MAna onpeneenn s onTHMesLHOR BONONPOHHIABMOCTH
BOCHOAB3yeMes nooneanef hopmynof,
PACHETRYIO BpiMeM CXeMy NpHTOKa K OpeHe, BXolsa-
mefd 8 cucreMy , Npy Becxoyeouno yialeNuOM BoLOYNOpe,
PacomoTpsm fsa cnywan,

ls Kpussle nenpeccun npemMaixanT x {uALTPY Ha

YPUBHE FOPHAOGHTANLHOA OCK ApSHL, lOorda B COOTBETCTBEH
¢ popmynen A H. Kocraxona

Q‘J T (ft’? e f) (8)
ne 8 - PACCTOSHHS Mexly OApeHaNME;
X ~ HAPYXHHIA paldfyC PHABLTDE,

Benwanny tﬁ, oipefieN#M M3 BRDA#CHHS

(7)

iae Z ~ BHYTPeHHHA padsyc duab1ps,

<. Kpupsie NEeNpeCCHN CMLKAOTCR B BepXHef TOYke
Npenis pEaAbTpa, Toraa

D, -.}.-—(!n -f) (8)

Q*ﬁ*fn—g-—- ()

o opuynam (8) - (8) aas rpex ssaseusa B=100,
400 u 320 ™ Bwn smnoNHeHw pacwer npn ClledyillEX HCX0d-
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HBIX OAaNHBIX!:

€ =0,05 wm, R =0,153 M M R =0,25 m;
% = 0,10 m, R =0,2 m n R=0,28 m; % =0,18 M,
£ = 0,256 M,

AHANOrHuHbI paCYeT Ot BLIMOAHEH ANA NOPHCTHX TPyO
( < =0,078 m, /R =0,1 M), CTeHKXZ KOTODBIX CHyXaT
duALTPOM, PedynbraThl pacyeTa HNpeACTABAGHE! Ha puc,l ¥ 24
Oag Gonbwel HArMEAHOCTH NO OCH OPAKHAT OT/QHOHE 2HAYE~

HMS ! ~ .. & Cornacuo puc.l OTHOCHTE/bHbIG NOTEpH
ok

Hamopa GLiICTPO yMeMbaloTcs MO TeX Nop, NoXa OTHOL eHUe -+

He NpepBbiliaeT RecaATH, HAanbHeiliuit DOCT BENHYMHbBl emd ;

r
NpaKxTH4YeCKHd He [NPUBOAHT K JaMeTHOMY COKpall el OdOMNOAH H=

TeNbHLIX NOTEephb,

[ToaToMy pekoMeHOyeTCs ONEHKY BOAOMN POHHUAEMOCTH

X
PuAbLTpa MPOH3BOAHTE MO YCAOBHIO —2%= > 10 .

7
Tak, BOAONPOHHUAEMOCTbH MOYBOTPYHTOB HOBOR 30HEI OPO=

wenus Fonoano# crenu coctasnser 0,2-0,8 M/cyrxu, Cneno-
BATe/lbHO, HIDKHH} Npeden ANg peldHHHEI Ko2hdHUNEHTa QRIbTpa=
uuyM marepuana momeT ObiTs CHIDKEH C 5 no 2~-3 M/cyTxiu,

[lns NOAHOE SCHOCTH HeoOXOAMMO OCTAHOBHMTLCH Ha BONpPO=

K
ce! KaK NOCTynaTk B TeX Clyuadax, korga -z4- < 70 .

",

Kak oTMeyanocCh Bbilie, NPH CHIDKEHHH BOAONPOHNIAEMOC—
TH QENLTpPa pacTyT NMOTepH Hanopa B CAMOM bunpTpe, ¥3-3a
yero GaKTHYeCKas BOAONMPHEMHAA CHOCODHOCTH ApeHL! AaHHOr'O
agamMeTpa HHXe pacyeTHO. [ToaToMy Tipnm onpeAefeHHHM FYyCTO=
Tpl 3eNOMEHHS ApeHawa npeanaraeTcs Nonb30BATLCA HE paKTH-
yeckum amamerpoM apesr ( D ), BIAThIM MO BHEWHeMy KOH-
TYPY puanbTPAa, a pac4yeTHbIM ( .DF ). BbIYHCAGEMEIM MO (QOpP=
Myne

DF =/3-D ' (10)

PRy A KO9QGHIUHEeHT OTHOCHTENLHOrO yMeHblleHHs AHa-
MeTpa ApeH bl
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03 .
| S ~ ® [lopurinsie  mpytsi
| ® T=Q15; 0=025; B=35m

5 n 15 o0 —f'-(-l-

r
o — —— -

Puc.l, I'papux, xapakrepriywwmnii HaMenenne 107 10—
TONbHEIX NOT2ph HANOPA B IARHCHMOCTH OT

M
OTHOIDEHH G TL' .

VS, o Mopucmere mpyls:
@ 2=015; R=025; B-3254
@) z=q05; R=025; B=100m

5 10 15 00 Ba_

A K

S e e — Rk - )

5 i ' -
P’uc,2, U'padux, AAPAKTEPHIYIOMHA H3MEHeHHe 100NN H—

TellbH X NOTepb Hanopa B 3apHCHMOCTH oT
OTHOWIEeHH W —E‘—-.

L]
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Koapduupenr A onpetensercs mo sapHCHMOCTH,
nonywaemoi na ocwopanuu Gopmyn (1), (8) ~ (8)

A
g 1.5
A= (_ﬁ__., . (11)
Hna ofnervyenus puivyucnenus ko2plunneHTa ﬂ coCTaP~

nedw rpapux (puc.d), noarpepkuoaomufi 3axOyeHHe O TOM,

HTO AN OTHO WeHHS —;-L 2 {0 1MMo¥HO NPUNSTh /3 “is
r
TAX KAK BAHAHMEe Ko3pPuiHeHTa V4 5 2TOM CNy4ae

HA penylbTAaTh BbIYMCIAEeHHH He3HaAuMHTelbHO,

Blo [ —+
a9 r
10 '

ol E

g5 00 07 08 %—

r
Puc.3., l'papux ana onpedenedMs Ko3appuunenTa ﬂ-

Takam obpacoM, p KauecTbe (ANLTPAE BAKPLITOIO OPeH A-—
HA MO¥HO HCNO/NBL3IOBATEH NecHaHO-ICpaBMHBIE CMEeCH; ANA KO-
TOPLIX HE& BLINIOIHARTCH YCI0BHe -;1.',-‘-'-1-—-,3. 70 o lpn sTom B
pacyeT rycTOTh 38N0KeHHs ApeHaxa BBOAHTCH NMONMPABOYMMIA
kosppuument A . Tlpn HAAMGEK HECKONLKKX KApPLEPOB Bbi-
Bop cneuyeT NpoBOAUTh HA OCHOBA TEXHHKO-3KOHOMUYECKQI O
cpaBHenMs BAPHAHTOR, YYMTLIBAH HeOOXOAHMOCTL yBenuYeHus

CYCTOThH 3aN0XKeHHa NpeHaXA B CNy4ae NPHMEHeHUs Mecyalo-
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rpABHIHEIX CMBCeA OTHOCHTENBHO HeBLICOKOA BOAON POH UL B IO .
THe
[locnennee ofcroarenbCTBO paACUIMpAET BOIMOMHOCTE

HCIIONL30BAHMA B CTPOHTENLCTBEe ApeHaXa NPHPOAHBIX CMecel
TeX MECTOpOXAeHHN, paddelbHaa paspaboTKa KOTOPLIX 3ATpyh-
HeHAa H8-3a NPHCYTCTBHs B padpede HedHAYUTE/AbHBIX HO MOL-
HOCTH CYIVIMHACTHX H CyNecCcHaH bIXx npocnoes, PaaymeeTcsa, 4ro
K B 8TOM ClyuAe AONKHBI BLINONHATHCSA Tpebopan R, Npelibap-
ngeMpie k cocrtasy dunprpylouwei oOchiliKH 3aKphLITOr0 ApeHass

{2,
NUYBPATYPA

s Texuuyeckne yxadauus 110 NPOEKTHPOBAHHIO TI'OPH3OHTAN b=
HOro ApeHaxa GacofeHHbX deMeilns M,, 'mnposoaxos,

1962,

2, ' BpeMentbie TexHuyeckne ycnosus nonbopa maTepuana Aad
GHALTpA SAKPLITONO rOPHIOHTANBHOIO ApeHAX A,
Tawkenr, Cpeaasrunpoponxnonox, 1871, =3

3. B.H.,llenkauep, Bnusivpe npoHuuaeMmocTH npusabopnot
oBnactTn ® NHAMeTpa CKBAXHHbI Ha 1eOnT,
*Hepranoe xoasicTao”, 1848, N 10,
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YAK 626,862

A HJJNOBEEPEXKCKHH, xaua,reorpHayx,
pyKopoid.nadop,
( CpeansrunpoBoaxaonox)

._ OUEHKA APEHAXHOIO 3¢¢EKTA [IEPE/IOTA
i . B HEHTPAJABHOM MACCHBE TONOAHOW CTENH

: ITpoexTer ocBoenis HORLIX 3eMeNs NMpeayCMATDHBAKDT
2 Oecnepenoxtyio cucreMy 3emMaenonbaopannsg, OQHAKO 3Ha-
YHTENLHBIG MO NACWMANK YHACTKM AenabexHo OTROLATCH NOB
CTPOHTeNECTRO UEHTpalbHblX ycaned copXo30p, NPOHABCIl
CTBEHHO-XO03SIRCTREHHLIX UEKTPOB B OTAENEeHHAX, peMOHTH LHIX
MAacCTepCckuX H T, A,

Bonnuitt pexumM 20HLI a?paudl TAKEX niolnageld, HMeO-
HX OCTPOBHUE MONOMEHHEe A MIPAKUIHX .pO/is Nepellora, Xéw
paAKTepH3yeTCcs pAROM chneunpuuecxux ocobeHHocref, KoTOpble
. He NO3BO/ART OTHECTH ero HH K OAHOMY H3 THNOB, BLHAETAEH-
~ uux AAPone /17, B 10 Xe ppeMa OuYeBHAHEI PASTHYUSA B
mw pexxuMe MNOYBONPYHTA Iepe/iorda U OpoL AeMOro Nuiid,

llpn obe# XapaKkTepMCTHKE yBIAKHEHHS OpOAeMBIX
~ TeppuTOpHA OOpiuHO B KavecTee lpuXouHol crarbu Ganavca
 YKAJLIBAIOT HA KOJIMYECTBO HOCTYNAKIWHX MpPUraluoHHLIX BOM,
Qmauu OpH ASTAIbHOM H3YYEHHH BOJHONO PEXHMA SOHE A=
 PAlMM TAKOH NOAXOA NpHem/eM AaNeKo He BCeraa, Tax Kax .
"mnqﬂmx KAHMATHYECKHX, NO4YBEREO~TRAPONIOrHYSCKIX M
 PHAOpPOreonordyeckux ycinopHax sddexT Oor OMHOfl M TOfH Xxe
2iIbHON HopMel OyaeT pasiuyen,
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QOuenixa yxasaunorp spdexra mMomer BuiTh NpoHsne-
JeHA HA OCHORE CBeAeNHH O THHE BORHOrO pemuiia HAW O
KPHTOPHUR YyBAAKHOHHKA, @My 1 DOMOPUHON AJILHOT G,

A srops muorux pabor [2-0 u ap.,] npennaralT ceou
METONL OnpedeleHns * KAMMATHHECKOro NOKAIETENA yBIiAMHE-
uia®, *unnexca pAAKHOCTH', *OMOpPO~3BANOMETPHHECKO! O
KOPPONATHBA® MNAN yCNOBHA ECTECTBeHHOI'0 yslAMHEHHS, Ta-
KHX HCCnenosanufl, NpoBeNeHHBIX HA OpOWABMELIX IeMAAX,
upeassdaino Malo,

Ilpu GopooilxopoM oOpolEHHM, KOrAa B NOYBY NOCTynaet
Ooubiioe KONHYECTBO BOAB 3A KOpOTKOe BpeMs, NMpOCaiHBd—
HHe ee B rayGoxme rOpH3OHTHI CYWeCTReHHO H3MEHSeT BOA-
HLlf pe@XMM 30HLI AFpAUAK HeJAaBHCHMO OT ee MOUHOCTH,

[MousorpysrTe [onoanof crenu A0 OPOWeHHS XapaxTepH-
a0BAMNCE HENPOMELIBHBIM THIOM soanoro pexama [T/, pax-—
Hefuet OTNHYNTENBHON YepTOf KOTOPOro ABNAETCH HAaARAUe
TAK HAJKIBASMOT'0 "MepTBOro ropr3oiTa” € NOCTOAHHLIMHA
snarosanAcaMii -~ Ha ypopHe BAAKHOCTH 3apaAanusf, MOWHOCTH
*M@pTBOro ropnaouTa” OSABRCHT OT COOTHOWEHHS NpHAOAE #
pacxoda wsaaru, rayGuHsl yposks FpyHTOBOA BOALI ¥ BOAHO-
Ouamyeckux cpopers noussl, Camo cyumecrTposasue “MepTEOTO
FOpPHAOHTA® Ha MouBAX C HempomsiBHuM (MMIepMaumuanLim)
THNOM BONHOrO peXHMa cpuAeTenbeTByeT 00 OTCYTCTEHH
redpasiivecKoli ChASH MeXily NOY4YBEHHBIMA H FPyYHTOBBIMH
ponami, Cnenoparensio, e1aroodopoT NMPOHCXOAMT B OrpadH-
qEHHOM [0 MOMHOCTH Choe 3I0HL A3SpalHH,

C navanoM OpOUeHHS HO-34 BHICOKHX MNONHBHLIX HOpM,
PACTSHYTHIX CPOKOB nonusa, & TakKe cnaboro KOHTpO/ls 3a
TeM W Apyr#mM MPOHCXOAWT nMepeypiaHenHe OTAENbHBIX yuaoT-
KoB nousbl, O6pazopapwmiica H3AHUIEK BOAbI CBepPX HAHMeHb-
wefi pharceMgocTh npeicrapiser cobof csofoanylo rpapuTa-
HAOHKNYIO BASrY, KOTOpPAN B yCJAOBHAX PaBHHHBI MOMeT Haxo-
ANTHCS TONLKO B KATeTOpHH npocauynBalmefica, JTa Blara
RackUAaeT “MepTEuift TOpUOHT”, COKpawmas ero MOIHOCTb;
WppHMIAUNOEB AR BOJA MOCAeAylOWHX NONABAB yXe csoboaHo
npoHKKaeT A0 TpaHMuE CMAYHBAHHA H, MONHOCTBLK MOrJoluas
"MOPTBhI FOpPH3OHT", CMBIKAETCHA C IPyHTOBBIMH BOAAME,

MoMeHT BO3HHKHORSHMA THAPABTHYIECKOR CBA3H MeXAy
NOPHIAUHORHOA M IODYHTOBOf pOAOR NpedAcTapnseT coloff Haua-
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0 HOMEHOHMA MMNEPMAUHAHOTO THNA BOAHOIO pesnMa Ha
npoMuiBHOf, B yonopesXx npooomxawimerocs OpoleHns #ToT
npouecc HeoOpatTum,

Ans xoMKpOTHIAUNN EKAIAHHOIO PACCMOTPHM XAPAKTEP-~
Hble NPOQHAH BIAMHOCTH OpOWAEBMON NOYBL! # PACNONOKEHHO=
'O B Henocpeacreendop Gamnaocru nepenora n Llenrpanbiom
Maccupe Tonoawon crenu (pue.l)., ST AaHHbIe NONYYeHB Ha-
MK B Nepeon poanobanancossiX Mccnenopanuft 18067-1068 rr,

p & & @ 18 8 & 4D 32 W, of

L~
A

Puc,]l. Xapaxrepurie NpoYHNR BIANHOCTH M HEKOTOpLE®
sOAN LiEe cpoficTsa cpeTaoro cepolema lonoadoil crenw:

- nepeaor; 2- OpowWaeMoe None; J- RIANHOCTL PAId=
peiBA KaNAiApHol CHAIM; 4= HAMMEHLIUAS) BAAIOGMROCTL,

[lpodguar BAAKHOCTH, COOTBOTCTRYWILKR OpoWaeMO M
noupe (pue.l), 4eTK0 NOAPAIAGARETOR HA TPW HACTHI HRKKHAN
(s cnoe 300-350 cm) = kanwangpuas xahma, cpoddss (B
 cnoe 100-300 oMm) - NOABWSHKAS BIATA B MHTEpBALe OT
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HAMMAHBLIE i BIAFOEMKOCTH 00 BIAXHOCTH P&3phLIAA KAaMKI-
NapHOft CBHGH K BEpXHAsd, AMHAMHYHAH (n cnoe 0100 cm),
Takoft npopunk XapaKTepeH AN§ MPOMBIBHBIX P2KHMO By

PaccMoTpumM Npodunb BAAXKHOCTH MOMBL nepenora
(ems, poe,1). HeemoTps wa 1O, 4TO HCCNEAySMuifl Tepesor
PHEKOrAa He OpOUIANCcH, ero Npohulild NPHOYyUlH MHOIHE HepT.y
OPOMBb BHBIX PEXHMOB, 3n0eck HMelOT MECTO  Te Xe TpH HacTte
NPUMEePHO € TeMH Xe HHTeppa/laMHi pAaXHOCTH, HO Xo/1eba-
HHA nochnelHefl pechkMa BelHKM N0 BCefl 30He a3pallii,

[TpOMLIBHON THN HCKAlOYaeTCs H3-3a OTCYTCTBHA Opo-
WeHHs, A NPRIHAKH MMTEepMAUMAHOCTH CIaXeHb 6naroaaps
BAHSIHKIO PAAOM PACnOoiieHHbX OpollaeMbIX MaccHeoB, KOTO-
poce aaknwyaercsds B nNepeToKe HacTH noypeHHOf H IPYHTOBOJ
ROAR © OpolIaeMore Mnois K Mepenory noaA AefcTBHEM Tpa-
LBOHTOR BNAMHOCTH H PPYHTOBLIX BOA,

B peaynbTaTe Ha nepenore gopMupyercs HOBhIR THN
BONEONO PeXUMA, KOTOPLIE B IMeppOM HpHONHMEeHHH MOXKeT
6LiTh HAJRAH MPOMLIBHLIM C rpaldeHTHbLIM NMOATOKOM, 2710
HOOBAHME HAM KaXeTcd yRadHuLIM, TAaK KaKk OHO NOoAYepKHBa-
eT, 4T0 NMPOMLIBHOI pexHM YCTAHOBH/ICH HEe 8 peayiabTaTte
mubunkT pattug aTMochepHEIX HAM HPppHIAUMOHHBIX BOO, A B/la-
ropaps NoaToOKy BNACH € OKpyiralolHX Mepeaor opomaeMuiX
MACCHBOB ¥ BLIApAH OH raapibiM o0padomM rpadHeHTOM Blax-
HOCTH,

Donpiioji HHTepec npeacrapiseT KOAHYeCTBeHHAd OUeH-
ka4 OpeHaxHOro ajppexkra nepencra. ¢ aTol Heawlo Ha opowae-
mom none Opuia sanoxeHa 21 cxpaxnHa ANHg CTATHCTHYECKH
AOCTOBSpHLIX ONpefe/ieHAd CpefNHHX BPe/iHYHAH B/JAAXHOCTH H
ypoBHS FPYHTOBRX BOA HA onwpirdo# nnomanu (18 ra). Ase
alANOr AYHbIe CKBAAKKHL OBOpYNOBAHLI HA Nepenore, Hamepe-
HiA BAKHOCTH HeATPOEHBIM MEeTONOM H YypPOBHS I'PDVHTOBOH
POAbI BO BCeX CKBAMHHAX MPOHIBOOHINCHL CTPOI'O CHHXPOHHO,
Merecoponorsyeckne nIoladKH Ha opowaeMoM noae nop Xol-
HATHHMKOM M HA nepenore uasald BCK HeobXxonumMylo mHpOpPME-
UMK Ans onpeAeleHus CyMMApPHOT'O HCHAPEHH$ MeTOOOM Ten-
noporo GCananca,

[pn HAAHYHKM BTHX AAHHBIX CyYMMAPHBLIA NepeTox BOLb
K nepenory € OKpyManiudx opowaAaeMbIX MAcCHBOB MOXeT
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OnTk Onpelened me ypasHehus poasoro Bananca

y stAWrxzual-£,

rae Yo = cymmapibii (noumensmft u rpysTosod ) liepe-
TOK BN&TK]

X = arMocpepHnle OCANKH;

{4 ~ napameTp BONOOTA&YH { BONOBMECTHEMOCTH)
rpyHTa, onpedenseMpflt Mo AHHAMHKE DBJAN-
N HOCTH HHXHUX IOpH3OHTOB 30HLI ASpaliMuj

£ - cyMmmaproe ucnapenne;
AH =~ pazHocreb ypoBHS IpyHTOBOR BOALI;
A VYV -~ passocre Bnarolanacos 3JoHL AaSpauMH,

Monaras seamunuy X AN papHo#t IpyHTOBOMY NMEPETOKY,
QnpaaendM KO/IHMYeCTBO BOALl, NOCTynakmee X Nepeiory noy-—

BeHHLIM NyTeM - Y. i

Yo Y- AN

Taxkm obpasaom OuiMn NOACYHTAHE BENHMHHBI NOYBEHHO~
ro, PPYKTOBOIO H CyYMMapHOIO UepeToka pilard 3& TpH Cesow

#a HabnwaeHuii,

[lepeTOK BAari 3a anpelb--cedTalph

- -

[TepeTox pOAM

o

.Jf rﬂ.ﬂ : Cymbhia ]]Hh.'lﬂ; . NoYypeHHulf _ I'py HTO nGH
# P MM e, PG R S : =
e - . ———
(555) (287) (81) (88) (18)
454 378 83 7€ 17
383 314 82 6o {8
160 114 71 40 <!
1352 1093 81 259 18
{ cpelld -‘) {Gpr.‘;’iiu} '
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Mpeeenonarie OAHHLIE CBUNETeNBCTRY T, 4T0, BO~
MepBLIX, BeIHIWHE NSPeTORH pJIAPH K nepenory ROBOALROC
cywmecrsenta, Bo-aTopuiX, noupedHas COCTABNAWULIAN Nape-~
roka nocruraer T0-80% cy MMapHof, W, naxoHeu, B-TpeTb=
ux, ApeHaxubilt PhesT CO ppeMeHeM yMEHBUWBETCH,

HeoBXouuMo OTMETHTL, HTO ONMCaHH Bifl MeTOO onpede-
NAeHHs CYMMAPHOTO NepeTona HEe Geaynpeyen, MNOCKOABRY ©
nofy4yaeMbiil pelyanTaT yenabewpo prA9seTCH M BOSMOMHAT
pennaka soaxoro BanaHca, CocTaplenne IaMKHyTuX BOMH O--
SanancoBuiX ypABHEHMN na OpoUWAeMOM yuaCcTKE NoKalano,
YTO BEAHMMHA HEepA3KH 58 neprol pereTally He npesbiwaet
10%, 710 o6CTOATENLCTBO NOIBCAAET ApHEETL B NepBaoM
npubAKKeH Rl Cpeaniol I OrpellHocTs OLEHKH gpeHaxHoTo
apbexra pasnoi 10%,

Cxasapnoe OTHOCHTCSH JIRAWL K cyMMapHofi Be/llIuHe
lepeToKa, Ero rpyi1Tosns cocTapnfinas, MUMHU npeanona—
1aTh, JdaHHXKeHa B pe3ynnLTaTe ponyueifs, COIrNAacCHO KOTOPO-
My PFpyHTopas sola nMOAHOCTBIC HAKANAHB&AETCH TOA e pello-
rom Gea paczons B 30HY aspalliive

OuepraHo, YT0 abconKWTHAS BEMHHHHA ApeH aXHOI'0 30~
pexTa NPsMO NpONOpUHOHANLHA rpafReRTaM NOYBeHHO{ B/AA-~
HOCTH H YPOBHS FPYRTOBLIX BOM [Mockonexy Od6nbuwas HacTh
pnars, nocrynaiomas x nepeaoly nOYBeHHLIM NyTeM, pacxody-
eTCs Ha HenaperRxue, CpanHHTb npedaxHbifi 2pfexT C rpaduen-
ToM BUAKHOCTH HE NPEacTaBAAeTCH BOIMOMHEIM. De#crayr-
TeNbHO, HCHMApPEHHSe C Nepe/iora, HONHOCTHLIO NHILEHHOTro PaCTH-
TedbHOC TH, B Cpeanem 3a sel'eTal HOHHEBIT NepHoa cocTanisn-
no 80~75% CyMMapHOr0 pacxofa siary opouwaeMbii X101 RO~
BLIM NONEeM, & I'pafWelThl BIAXHOCTH xonebanrch B npeneiaz
40-80 MM /M 23 pech Tiepnod KabMloAeHHA.

B 2rHX yoaopuax nanbonee nenecoobpa3no cpapHRBATL
ABCONIOTE pie SHAMEHHA [pPeHaXHOro S¢dexTa C NOAOKERHCH
ypOBHsl T PYHTOBbLIX BOA H C ero TpafAed TOM,

Ha puc, 2 HaoOpaxen XON YPOBHS HA OpOWIAEMOM HOME
B nNepenore HaNHH&R C 1966 r,, nepsoro roia opolletiu:
HechelyeMOoft RACLAaNH,

Ma pagssix pHC,2 Bhwrexaer npeanonoXeune ob ucuep-
NaHKK NOTEHIHANLHLIX BO3MONHOCTER nepanora 3a 4 roaa
opowenrs, Cornacuo rabnuue {(cwm, cTp, 153 ) cymMmapHbii
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ApeHaKHLLA shdexr nepesora cocrawiner 1850 rm
(18800 M~ /ra), wnu oxono 80% uHTErpanLHOA BOAOHOIAYHM
HA OPOWAEMAH MACCHS,

Onpenenas no puc,2 rpeAueHThl ypoBHa FpyHioBuk
BOALI HA KOHAL BereTalUOHHQI'C NMepHONa W NOAbIYACHL Nau-
nsMu Tabnuus, npusedesuoft wa crp, 153 , CTPOHAM
BARHCHMOC TS CYMMADHOI'C M I'PYHTOBIO NepeTuka K Jiepe-
nory ot pasmocTH yposdef rpynTosofi soar (puc.8), lMony-
YeHHAN BABHCHMOCTE ABNRETCH NPHONHXKEHHOH, NOCKOIbKY
ocroBanA He Hebonbwom QaxTHuecKoM Mareprane, Oauako
C €6 NOMOoWbLI0 MoMeT OwiTh OuUEHEHA NO NaHHM 00 ypOoBHAX
FpyHETO80# BOOLI He TONbLKO CyMMAPHAH Be/lHYHHA NepeTOKA,
HO M ero cocrapiawmgue, o puc,3 OuE BOCCT GHOBIGHA
AaRH L@, coorTseTcrayiomne 1088 r, w noMemenivie B Tabik-
ge (oM, ap, 183 ),

Y Yo
a0 450
70
60| 350
50

40 gso. [/
30 ! 2

Y 100 200 3a0 400 500 alf

"Puc.a.'ﬂpuﬁnumaunu 3aBHCAMOCTL rpyHTOBOTO (1)
u cymmapuoreo (2) nmeperoxa or pasuocTH yposHed
rpYHTOBOR BOMOLI,

Ha pac.8 cnenyer, wro npu AN=0 y 0,10 y.=y =

= 150 MM, TO €CTh HCHEPIbIBAKTCH NOTEHNHANLHLI® BO3IMOK—
HOCTH IN1ga rpyHTOBOI'O NepeToKa, nocne yero clheldyeT OCxHAATE
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BKECAI0HHOI'0 pacXoda NMOYBEHHLIM IyTeM B 30HY A3pALHHM
nepenora, paphoro 150 mm,

Paaymeercsa, #Ta peauumia moxer xonebarses H3 ro-
Aa B I'OA B 32BHCHMOCTH OT METEOPOJAOIHYECKHX (aKTOpPOB,
Quiago ensa nu ee uaMeHenue OyleT SHAYHTRIBHLIME KOS(-
GMUAEHT BAPHAUMH TeMNepaTyphi, 86CONOTHON K OTHOCHTENbw
HO# BIa¥(HOCTH BO3/AyXa, Ae(HUMTA €TI0 HACKLIMEHHA, & TaK-
M€ CKOpOCTH BeTpa B apuAHO# SoHe paper peero 0,07-

0,10 [87,

Chenanipe BL/BOAB CHpasefNuBE ANa HOOPOU'aeMEIX
nepesioron,

AATBEPATVYVERA

le AJA,Pone, Boauslit peXxym nous H ero runsi, “Noypopene=~
| ape”, 1088, N 4,

2, /1,H,Babywxm, Pexum ecrecrsenporo yplakscEasa Kaulw
Ka~lapbuHcKOH ofnacrtu, B xH, "Kaumga-lapbui-
ckas obnacrw®, T.1, Tawxeur, uan, CAIY, 1838,

8.' M ,HM.Dyariko, Kanmarnuecxue ychopus ypllaxueHds, D
xd, YA, M, Boejixpon 1 cospeMernnie npobnemMbl Kl
svartonoran’, Jl,, M'unpomereounanar, 1856,

4, I',H,Bricouxns, Usbpaunsie cowmnenus, T,1, M,, Haa, AH
CCCP, 1862;

8, H.H.Haﬁepemuuﬂﬁ. Kpurepufi yplnaxHenns B THIB BOAHOI'C-
pexkuMa noup Yabexucrand,'“HasecTha AH yaCC Py
Cepus TexH, nrayx’, Ne 3, 1868,

8." AJlglllanxni, O FHAPOTPMAYEOKOM KOSQHUHEHTE, !

TpyRsl nNg ceNbCKOXOIFHACTBEHHOA MeTeOpoloryH,
BHIT.“'EIg 19'301
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T, NH, TNoBepexcrif, M M Terkep, Moupenio—riapoioru-
GOOKAS XBPAKTEPHCTHKA PAaIBMTIH XNONYaTHiKE HE
semnax cosxosa N 7 e 1986 r, Hayunue Tpyhn

Tewly, wun, 830, 1967,
8, Jl,H. Mobepexcruil, 3apHCHMOCTS CYMMApHOTO HCNEpeHis

¢ Sorapfux cepoleMoB OF noxasareid yB/laxKHeHH
JJHoxnanm AH yaCCP, Ne 1, 1688,

148



yilK 824,131.23

r.M.BYOQAPHH, ra.cret.
{Cpenadrunpnmmmmmu

O CKOPOCTHbBIX METOLOAX ONPELAE/EHHS
HEKOTOPHIX dUIUKO-M EXAH HUECKHX
CROUCTB NECCOBbLIA norona

Bucrpoe M ycreuHoe OChOEHHS sopbiXx 3eMenk i Ya-
Gexucraie Kak HA papHBHAx, Tax ¥ HA FOpH BIX CK/IOHBX |
TpebyeT paapaboTku H pieApeHHs B npouaBoACTBO HOBbIX
CKOpPOCTHBEIX MeTOAOB onnpeAelleHns xhuaunn—mexauut:er:unl
cpoficTs NeccoBhiX nopod B HA rennnrn-—ruupﬂrennuruqecunx
XapAKTE@pHCTHK.

[iupoko npuMeRaeMuli KOMNEKT NEeHeTpPAUROHHOIO K G-
poTaKa 17 addexTuner NpH yay4yenuu BIANKHOCTH, o6 LeMHoro
peca M MPOYHOCTHLIX cpoficTn /1€CCOBBIN, nopon, OAHEKO Ho--34a
rpOMO3AKOCTH OH HE MoncerT GpiTh HCMONBLIORAH Ha ropsbIX
CKJIOHA X4

Coranuus [ICIIB=-A /2] noasonaeT ycCneuHo peuwarthb
MO OUHC/I@HHHE rEApOTeoNorHueCcKHe H WH X eH epHOo-I"eono=
rugeckue danaqu Ao rny6us 40-50 M, HO copepuie HHO He
npeaycMaTpupaeTt ONIYECTBEHHOTO ONpedeneHHs BAAKHOCTH
n obneMHOI0 BecA neccopblx nopoa B apuoHO# 3JO0HE.

YuyuToiBas aro, HaMH HPEJJIIUHEBH KOMINexT annapaTypel,
ak/I0YAalomitit HOBeCTHbIe reobuaneCKuHe NpHBOPE!, & TAKKe By—
poﬂﬂit CTAHOK, noapongaomue © MEHHMANEBHOHR aarTpaTof ppe-
svenun i pabouefi CHAB pelaThb cnenyrinue HEXeHepHo~-re0-
norpueckue Ianati: pacyneHeHne AHTOMOIHYECKOro palpessa
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Ho raybusn 18-28 m, nupenenenne obbemHOfl PIAKHOCTH
R o0veMHOrO peca NNecCoBLIX NMOpoA B 30He A%palnH, IIly-
Ouel Saneranms yposss rpyHToBLiX pofl, a rakxe obumerc
IOTHOT'O QCTATKA H TeMneparypsl rpyHToBLI%X BOA y HX
aepxalia,

ﬂpemaraeuhm KOMIVIGKT annapatypul BRIKYHaeT]
mamorabapuryiuf cranok ¥I15--28, ofgcreynpewomkft CKOpoOCT-
Hoe lHexosoe MR sonoHRopoe DypexHse gpearayboxpx Cxpa-
wiw; npuGiop HUB~1 ann novepenus obnemuoll BrAXHOCTH;
npnBop FTTl-1 ang waMepenus o6beMHOTO Beca 1eCOOBLIX 10—
pofl} yoTaHopas peancTHBHMeTpoaoro Tanta ¢ nprfopoM
JCK-1 ans vnpenenesns pennumuL yAelbHOUO 2HEKTPHYSCKO -
I'o CONMpPOTHBACHAA OTNOXKeHHH pLONL CTEHOK CYBAXHH ¥ 00«
pasucp nopon, “w3pheyedHBIX A4 [IOBepPpXHOCTL] 3/eKTpOo38MEuIEA -
Tenk MR Mamepedusd rayOunel dajeranus yposHa IPyHTOBBIX
8o, coaeMep gosctpyknan BCETHHTEO p snexrporepmo—~
Mearp,

llepenucnengrie nprGopri maneraGapuras,, OHH pasMe-
nmernTes B chelsy3ope aproMamnks rHna YAJ-4860, a cra-
ok ¥Y(165-25 nepememaercs gax npunen x Hek, Bee reodu-
AnqeckHe npubopr, BXOASIHE B KOMNNEKT, HOMNOALIYOTCH
fApTenOMHO, X MomnBo BpyuHylo mepenecTH H yCTAHOBATE
A AGoft AVOTYINHOA TO9Ke HA I'OPHOM CKAOHEe A/Ig NpoBefe-
MKg HCCneaopannh,

[loneprie paboTil € ONHCAHHLIM KOMIWIOKTOM ANNAPATY--
P BLINOAHAKNTCHE B TOKOR NOCHeNOBRATENLHOCTH,

Ha Gase naprun 0o pHIE3AA B MONe NPOBOAMTCS 3TANO-
Heporka npubopos,

Javem Ha aapaHee BLHECEHHOA C NPOEKTA B HATYDY
Touke paapeprrmaercss Sypopo#d oranox YIIB-258 n Brinonug-
ercs OypeHHe WHEKOM C Puilaiefl WNAMA HIN KONOHKOPOE
Oypenne ¢ BnbiXODOM KepHa,

B xone Gypends RSMEpaRTOd ynelbHOE S/EKTpHHECKOe
wou: [ ruphedne obpaauop umrﬁmennﬁ, M3BJIE€NEeHHbIX HA NMOopepX-
MOCT | Vi o .
llocne BCKpLITHH ypoBM# PpyHTOBEIX BoA Gyposofi cmapsa
BLIHHMAGTOH M3 OXKBAMMHHLI K BAONL €e cTponAa OT 3abog K
YOTHIO HAMEPAOTCH YNSNbHOE D1eKTPHYECKOE COMPOTHBICHHE
MOPOA CNeuHANLHLM NPAXHMHLIM MHUKPO3OHAOM B KOMNAGKT®
‘0 npubopom ICK-1, '
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Mo HaMeHenusM yoensHoro SeKTPUOCKOTO CONpPOTHR-
Aelis NecConulX nopon npoHapofjTen pacdiedelie paspesa
Ha Mvronornveckue pasnocti (puc,l).

Hanee or zabos k yorbio ofcaxennoft CxBANKHALI NPH-
Boponm HHUB..1 HAMEepPReTOd MINTHOCTL TeNNopuX HefTpolon,
a npbopoM I'Tll-1 - mHTeHCHBHOCTE IAXBATHONO FAMM A=ii3~
Ny4YeHHs, NPONOpUMOH ANLHLIS COOTEETUTACHND BIANMHOCTH H
obvemMiomMy mecy neccossix nopon, Lnanazon usmepenuf
obreMHON BnaxuocTy Konebaercs ot 2,8 no 40% npu no -
nycTumoft norpewnoctn # 2% s npenenax or 5 no 40%, a
TOMHOCTEL ONpeneNien s ﬂﬁbEMHDP{L‘ neca corfnacno nacnopry
npubopa cocrapnser + 0,1 r/cm . [Npe Twareasnofi 3TANO~
uupopke npubopa I'TT[-] Hg KONKPETHOM ydacTke HOCTHUHYTa
TounocTes  + 0,05 r/eM°,

[To uaMepannam paMeuenua NNOTHOCTH TeNAOBBIX NeAT-
POHOB B CKBAXHAME CTPCHTCA rpaduk H3MeHenus obheMuon
BI1ANHOCTH NEeccOoBLIX NMOpPoa, & No WAMeHeHHIM HHTeHCHD-~
HOCTH B2XBATHOrO TAMMA-HINYyUeHHS - 'padiK HOMPHRHHSH
ofreMHOI'D peca neccopkiX nopof ¢ raybunof (c:-m.plit:-”-

OQpuoauayaoe onpedenenne raybuy 3aneragust ypoBHS
POYHTOBLIX BON HpON3BOANTCA NPOCTEHUHM 3NeKTPO3IAMBIKATS=
neM ¢ npufopropt unankaunef (oMMeTpon),

KomnnekcHiuie HHKEHSpHO-T'eDNONHYeCcKle Hecnelopanns
HEKOTOp LiX HHIUKO~-MEXAHWIECKHX CBORCTR NeccoBeiX NOPOA
aapepa loTes ¥aMepesner ofwero mWioTHOrO OCTATKA TPy H=
roBrX BoA no npoGam, orobpatinbiM HI CRBAMHN, CONEMEpPOM
BCEI"P{HIE{] H H3MEpEeHHeM TeMNeparypsi F'PYHTOBBEIX RO
2NEKTPOTEPMOMETPOM, .

[MponcnwUTEeNnLACCTE BCEX pPAcCCMOTPEHHBIX EHOAOR HCCNe-
popanuil, BEKNYAs NPOXOARY CHBANNKHEL, HA OMHOR TOYKe NpH
I‘nyﬁﬂ'ﬂﬁr 15 M cocrapngeT oKOI0 3-4 jyacop, npuyeM 3a aTo
BpeMst BLIMOAHRIOTCS He TONbLKO NOMeBble MAMSDPERNH, HO M
npoponutcs nonepas oSpaborsa mMaTepHanos, a Tapke HX nped-
BAUT N bH A PeoNOro-"e0dH3n1acKkasi H HHIEHADH G-I 0o i~

Y ecKass HHTeplpeTalusl,

- P e B

e I L

) 8 1973 r, HaMedeH BLITYCK HOBLIX MOAenel BharcMepa
CuGA AN o oumbiop namvepennft #0,04% u ravmMa~-ramMma-
nnotomepa - YITT«1 Cubnpckum OKB MI' CCCP ¢

Holee BLICOKOH TowdoCoThbO HaMepeauwd, wem [Tli=1,
151
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 TpuMep KoMuAeKCHOrG MAydeHHs OTMETQHNLX $UsHKG-
MEXGHHYECKHAX CRONCTR NeccoBhX HOPOA, CHAAramyX Nnouank
coylenennyg Cononuoft crenn n KnasIkyMOB K cepepy OF
rpafs Mueranuray, npusonnrca no npoduno 1-1 ua pue.2.

Kox pumHo, NMHHA YPOBHA TPyHTOBEIX BOA

pMeeT TeHAeHUNI0 OpUeHTHPOBOYHO NMOATORATH ROH Uy pauno
flopepxHOCTH 3eM/IKH; BNAMHOCTE JIECCORLIX NMOpPOA NOCTeneHs=
HD HApacTAeT OT AHERHO TNMOopepXHOCTM BHK3 K 3EpKaIY
FPYHTOBLIX BOA, IOTHOCTH NMOPOA TaKKEe BO3PACTAeT C Diy=
Gutioft ~ or 1,18 no 1,78 /M , MuHepaNHISURS I'PyHTOBEIX
ROl y Sepxana MPAKTHMECKH MAND H3MeHsieTCH HE NpoOTAME
puy peero 18-kuitomerpoporo npoguns I-1, xoneGnace B
npeaeiax or 1,0 mo 1,1 r/n.

B peayinrarte NPOBEUEOHHEIX HCCH@NOBARR HOAYHERK
AAHNELIe O NMUTONOTHYECKOR XAapaxkTepHOTHKE NecCOoBbIX nopon,
HAMEHeH U BelHYMHLI HX BITAXHOCTR H ofreMHOr'0 BOCA C
rayGHHOMN, NONOMEeHHH B pas’pede ypoBHd rpyHTORBIX BOR,
ofmeM MIOTHOM OCTATKE I'PYHTOBLIX BCA A HX TeMneparypes

O6nacTk BOSMOXHOPO NpUMeHeHHs NpeAnaraesMoro
KOMONeKxTa afnapaTypsl WHPOKA: STO BHOBL OCHAUBAGMLIE H
grapoopoliaemMpie 3eMiHy OTKOCHI H CHOHE HPPHIANMOHHLIX
KaHanop, ONON3HeoNAacHie ydacTkH B Apyhne naomanM pasd =
BATHS NeccoB, 1eCCOBHAHLIX CYyrIHAEKOB H ApyruXx Necyaio-
[MIMHHCTHIX NMOPOA,

HanexuocTh monywasMoft kEpopmauny npuéopanu HHUB=1
u I'TI=1 xouTpONHPOBANACH ﬂByMi‘t cnocoBamu, [TORTOPHO=-KOHT-
pONbH L@ H3MepeHds HA oAHO# M TO# e CKRAKHHE PAJHLIMHE
gneparopaMu Aaln 3HAYSHHA TOoYHOCTH fmaparTypHuEX H3Mepew
Ui p npepenax 2.-.3%, Cpapunrelbiible HIMEpPeHHUN obreMEOf
pnaxiHocT# M o6peMHOro peca MopoA npuGopanMu HUB~1
I'Tl1-1 ¥ 1epMOCTATHO~BECOBLIM crocoboM Oaln TNorpeluHoCcCTH
naMepeHuit, OTMeHeHHLIS B bILle,

Onnaxo HekomleHHhfi HAMH MaTephai HeNoCTATO YHO
ofuupeH # elle He NMO3IBOAALT clenaTh BHBOALE O RONPOCY
0 TOYHOCTA H3MEepeHHi BAAXBOCTH H o6 beMHOI0 ug?lfl_rl'_lpuﬁﬂ—
pamu HHB-1 u ITl=1, PaGorh B aToM nanpasiesuu OynyT
npoaoN MOk bl -

[MpuMenenne ONUCAHHAIO KOMMIQKTA ANNAPATYPLI I'e0lO-
FHYeCcKH B 9KOHOMHYMOBCKH ‘-?thﬁmﬂ’l‘ﬂ!ﬂﬂ. Pacuer nuuaaan,-

iy
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MTO OnpeUecHHEe OTMEHEHHhIX HIKEHEPH O-) @ OIGIH Y aC KNE
CBOROTB NeccoemXx nopon no rayBuum 16 M npennarseMof
annaparypo#t ofxonures Nemlepne, MeM pelieNde Tex me 38-
AaY NpH py4qadoll npoxonke Illj'pfbll‘nﬂ. ' ﬂ'rﬁnpnﬂ MOHOTTHTION N
nocnenyiowum ux nabeparopusiv mayuenusam, Kpome Toro,
cnenyeT oTMeTHTh B Goabily 0 SKONOMHIN BO BpPeMEHM UNH
NONYHEHAA KONMHYRCTBAHHEILC AHaYornl PHANKO-MOXAHHYECKHX
CRORCTE JNleccopsiX nopoi,

Mpn neobxonumocTn onpenencHus negpopMa s oH H kX
CRONHCTH NeccopuX Nopol B NpeAnAraeMLiji XOMNASKT reoPN-
JHHECKOR annaparTyphl BKAKOHUARTCS YyCTAHOBKA TOYETIHOI'O
YLTPAIBYKOBOTO KAPOTAKA,

Bo pcex chyyaaXx [MpHMBHEeHHs ONHCAHHOIO aANeCk KOM=-
nexra reopuduvyeckoll annapatyphl HeofxoauMo 70 XaXAOMY
HOHRpeTHOMyYy of6beksy Hccnedopasuft BEUINAN® . OrPAHUYGHHOE®
HHCNO ONOPHBIX STANOHHLIX Wypdop ¢ OoTOOPOM MOHDIARTOR ¥
nocAenylomuM onpeneneumen PuanKo-MeXAHHYSCKEX CBORCDHS
neccopriXx nopoa s haboparopuu,

[TppMenenne onHCAHHOro KOMIVIEKTA PeodHIMYECKON
ANNAPATYPE AJIH CKOPOCTHLHIX Qnpenenelnfi HexOTOPLIX HHARKO~
MEeXAHHYELCKUN CBOKCTB NeCCOBLIX NMOpod, HA HalWl BIrANM,
3AcNyXKHBAGT BHUMAHKS HHMEHepOp-I'€O/10ros H NpoeKThpab-
LMKOER HA PAJHBIX CTAAHAX H3bBICKAHAH# -~ OT TeXHHKO-3KOBGHAN~
yeckoro oGocHopanma npoektTa N0 pabounX veprexel BRMIOAH-
reibio,

|

A TEPATY®PA

»
1. B.H,®eppoucxntt, B,J,Kpoponyckon, Hocnedopaise ychonni
NMPHMEeHeHu§ NeReTPAllOHHO~-KaPOTAXH bIX 'MeTONOB
Npu HAyHYeHHH CBOKCTB poiXnbXx oThoxexuf, C6, “Cxo-
POOTHHI@ METOMLl HCC/AEAOBSHHR NpH THAPOreONONENac~
KHX B HHXeHepHO-Te0N0PHYECKHX cbeMkax®, M,
*Henpa®, 10868,

2. B.A,Uewvuypnn, OH. Baukaror. Meroanyeckne yxasanss
no npopeNeHHI0 YCKOPEHHOR HHXEeHepHO-I'eONOorHYeCROk
paapenks (reopHINYOCKHMH METOOBMH M CXOPOC THHIM
Sypennan). Hayuuoit penaxrop H.A.Ornaesa, M
BCET{HTIEO, 1068,
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A FPMakcypos O HEKOTOpuE OCODEHHOCTSHA
NPOEKTHPOBAHKHA CHOTEM apTopery/inpoba~
HH$ HA HPPHIAUKORHBIX ODLEeKTax 3

A, P.Mancypos, B,K,ApxanrenbcKiui, Ha onuTa
BHEAPEeHHH H 9KCIIyaTallHh CelrMed THbIX
poaoAeficTBylomKx asatpopop Ha Jlepoy
BeTKe TallkelHTcKkoro Kanala 14

0,A,H6parumop, MoHTaK CerMenTHOrO JaTBopa
TaxuarallcKOro reapoyana 26

E.C.HHFTHD. B.K.]‘HPH‘IEB. “pL‘:Hthum'l‘ru:Hm i
HCCNeAOBAMTHA THNOBREX OBTOI4GTHHECKHA
BONOHEHRCTRYWIUAX J&TBOGpLUB © HOMIABRKOM
Ha oBwuBKe WA JOTKCBLIX KAHAJOB 32

P.M.l'opbavyen, BoaociposhuaemMocTe BeTOHHOMK
06/1MUOBKH OPOCHTENELHLIX Kawajlos 44

B,C.llonos, PeayabTars HaTypHbix Habaomeidy
da BIHSAHREeM Xapbepos Ha OedopMaunio py-
cell pek B Owedax ruapoysnos 64

I'M.Byaapuiu. HekoTopuie peaibTarn recfuin-
YyecKHX paboT HA YyYACTKE CKa/IbHOI'O OCHO-
BAHHMA NAOTHHLI AHOWK&GHCKOIO BOAOXpAHK--
Muia 81

N.B.[Iumnwenko, lNnanosas duabTpauns o niloTH-
HO# AHNHKAHCKOI'O BOOOXDAHMIMILA NpPH Ha-
JHYHH TeKTOHHYEeCKHX TpellHH B OCHOPRBOHHM
1110 T HH bl 87
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anop, Oupenasieline BIHHALTPALMONHOID AATE-
~ HHA CKBAXMH CHOTEMATHYECKOro BepTukanbuero
Apenaxa p clioncrofl cpenfe - |

AM.Coitdep. Meronusa axenpecc-anpobopanis CKpa=
MKHH, BCKPLIBARMAEX YPOROHL FPYHTOBLIX DOA

$.B.Cepebpernuron, lipnbiaxeruasn OUGHRKA ONTH=
- MATLHONR RONCIPOHKHAEMOCTE DHALTRA 3aKpbi- -
. Tuix Apen

‘;H NoBepoxern i, QUeHKa Apenuauory aerra
nepenora a Uenwrpattwom maccune Fonomoi

CTeln

Bynapmm. O ckopocThLIX MeTORAX QnNpeAeieHns
HEKOTOPKX PHANKO=-MOXaNHYOCKHX CBORCTA

necconbiX nopon
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PE®EPATHI CTATEH
NMOMEWEHHBIX B CLOPHUKE HAYHHBIX TPYHAOB

YAK 62-58(083.9):626/627

O HEKOTOPLIX OCOBEHHOCTHAX TNMPOEKTHPOBAHHA
CUCTEM ABTOPElIY/IMPOBAHWA HA HPPUIALMHOH-
HbiX OBBEKTAX

MAHCYPOB A.P,
"COopHuK Hayu4HBIX TPpYyOoOB
uicturyra *Cpenasrunposoaxnonok”, suin.4, 1873
B crarbe onncano HeCKONLKO NpHEMOB NpOeETHPOBAaHNH,
NO3BONSAIOIKNX MOBLICHTEL HANEMHOCTE H KAYECTBO AaBTOMAaTHYeO=
KOr'0 H TeNeMeXAHHYeCKOI'0 PeryiHpOBAHHS NpPH KOMNieKCHOA
ABTOMATHIAUAN WPPHIANHOHHBIX 0OHeXTOB, *

HUnnwoctpaunit 8, 6ubanorpadgan 5.

YIK 627.833.004,14

U3 OMNBITA BHENPEHHA W 2KCIJIYATA HHH

CEMMEHTHBIX BOJAOAENCTBYKUHX 3ATBO-

POB HA NEBOW BETKE TAWKEHTCKOIO
KAHAJIA

MAHCYPOB A,F.¢?
APXAHTE/JBCKHH B.K.
*COOpHHK HaydHblX TPyAOB
HHCTHTYTA ’Cpenaarnnponﬂuxnnnuﬁ'. pein.4, 1973
B crarbe OCRelleHbl pedyibTaThl MPOH3BOACTBERULIA HE bt~
TARKHE B OMEWTHON 2KCNAYyaTAUHH OAByX BHAOB CATMEHRTHLIX BON0-
AefCcTRYOIMHN 34TBOPOB—~PErynsTCpOB ypPOBHSA BOALl BEepXHelo
Gneda, paspadboTaHHRIX HHCTHTYTOM *C penas3ruiipopoaxnonox”,
[lapst pexkoMeHNAUHH MO y/yHyWeHRio ux KOHCTDYKUNE M
NOBE!LIIEHUIO SKCMAYATANHOHHOR HaNeXHOCTH,

Tabann 1, wnnoctpausi I, pubnuorpadnt 5,
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YUK 627,834

MOHTAX CErMEHTHOTO 3ATBOPA
TAXHATAUCKOrO ruaAPoOy3iA

HEPATHMOB I0.A,
*COopHHK HayuH X Tpylos
mHeTHTyra “Cpeaasrdanposoadxnonok”, sun.4, 1673
B crarke oCpewieH B OBEIf ynpoulenHufi cnocol MOETaMA

LapHAPOB CEerMeHTHOro 3aTpopa, He TpeOybwsi upeApapuTenk-
EOi pasfopxy HAPYXHBIX KOHYCOBR H BLIBEPEN HenOABMEMNH:LIX
BHYTPEHHHX KOHyQBB C NOMOUWBK CTPyHb, HATAHYTOR Heped
neHTpalbupie @TBepCTHH, ¢ nocneaywomefi cGopxol.

Hamocrpauug 1,

YK 85,012,122:627, 833: 628,828 . 2

NMPOU3BOLCTBEHHLE UCCHEACBAHHA THHOBLIX

A BTOMA THM ECKUX BOAOAENRCTBYIOUHX 3A TBO-

POR C TOINABKOM HA OBUWBKE ANA JIOTKOBLIX
KAHAZIOB

MAYTHO b.C,,
[MPHHEB B.K,

*COopHMK HAy4qHbIX TPYAOB
uHcrturyra "Cpenasr WOpOBOAKIONOKY, BuUl4, 1978 . .

B crarkbe Han kparkuh obBacp paboT, CBA3AHHLIX ¢ HC-
cleqopangeM M BHEApeHHeM ApTOMATOB IMOPHIOHTH C HORAAG~
xoM Ba OGuiARKE NAN HOTKOBLIX KAHANOSE, HpeRUIECT BY WAL
COBMAHKIO THIIOBOIO IpPoeKTa ClMA-B85, {Ipusonarcs peayihia-
Thij HPUHSEUHCTBEHHHH Hcceuopanul Tofl ROHCTRPYENEN,; NO~
cnyxkuBiliHe OCHOBON MAF TUNOBOT'O MpoekTa CNA-68, llpusene-
Hbl NAHHEIE MPOM3BOACTBEHHEIX ACCIeNOBAHNA KONCTPYRANN
CNA-69, pexcMenayeMoll § WHPOKOMY NMPEMEREH I,

EF a

Hnimoctpanui T, oudnuorpadun B,

-?1
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YUAK 626,829.6

HONONPOHHUAEM OCTEL BETOHHOR
OLJIMUOBKH OPOCHTEJNBH pIX
KAHANOB

FOPBAYEBR PM,

"CBopHYK HayuHLIX TpyAos
uicturyta "Cpenastunposonxaonox®, sun.4, 1873

B crartbe ranoxen obmuft noaxod Kk oneRkKe BOAGIPO-
HauaeMocTH GeTOHHOA GGNHUORKH, OCHOBAHHLI HA PA3NENEROM
PacCMOTpeHnuy gunbTpauni yepea Geton, TpemwEs ¥ OerTone,
WBLI W CTHKH B y4ePOM OAMOYNAOTHEHHN W 3aH/CHHE HX B
npellecce IKC/yaTalluk OPOCHTeNbHEIX KAHANOS, "pl“ﬂﬂv-
Hel€@ HaHlue UaTypHbIX HObNeNOBaHHE peKBMeHAYIOTOS ANg
pagyera (uibTPUHUHOHH WX MOTEph W3 ROOTPOGHHLIX W GriBlEX

B SKCn/iyaTauuk KaHanos » Oeronuok oBaMnosxe o yyeroM
X boCToaHud,

Tabuun 8, Gubnnorpadun 18,
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YUK 022.271:530.87:827, 162:826-38

pEay/IbTATE HATYPHBIX HABGJIOLEHHA 3A
BAHAHHEM KAPBEPOB HA NEGOPMAL 0
PyCEN PEK B BBE®AX THAPOYS/IOB

*COopuuK HAay4YHbIX TPYHOB
HHCTHTYT 8 ’Cpenuarunpﬂnuuxﬂunﬂﬂ". pout 4, 1873

B crarbe NpEBOMSTCS AAHHES Harypaex Rabaoncuui
sa NedopMANNEH pycenl pex HRHe OxHo~Cypxancrore, Tou-
6yryackorao, YuMKy praickoro, AxxapanapbudoKOTo M Kapa~
CyH#CKOro I'Hiapoyanos NpH JHTeHCHBHOM OTOOpe Frpapuidd-
necyaHBIE OTIOMEHHA M3 nofiMbl H pe3yiibTarhl conocTapleddd
STHX AAHHBIX © TOOpPeTUHEeCKHMH pacyeTamMH, BLIAQJH @HHBIMM
o METOANKAM pasIuYHbIX ARTOPOR B HPOEKTHLIX HPOpaboTKal.

Tabnuu 2, mamocrTpauni B, BuGauorpapui 14,
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YUK 650,83

HEKOTOPHE PE3Y/LTATHI FEQ®UIHHECKHX
PABOT HA YYACTKE CKAJIbHOTO OCHOBAHHHA
(MNOTUHBI AHAUXAHCKOTO BOLOXPAHWITHILA

BYULAPHH T.M,

“CGopudk Hay4yHblXx TPYyHAOB
HHCTHTYT A "Cpeuaarnnpnnnﬂmmmx', goun. 4, 1873

B crarbe npupe/edbl JAaunble SNeKTPOMETPHHECKEK H
yALTPAIRYKUBEIX uccnedopad Hi HHHiaHEpHD"—I“EﬂﬂﬂPHHECIII yo-
noBuit pasMell@didn TWIOTHHE A 3AHIKAHCKOro BOAOKpAa HWIKIE B
K aMnpippaBaATCKOM yllenbe pexrH Kapanaphbu,

YeoraHoBliedsl Nipefelisl H3nMeH el i yaeneHRX S/IGKTPOCO~
NpoTHB/IEHUH TOpHBIR OpOA B BABMCHMOCTH oT reomMexappiec-
KHX CROHCTE,.

M eTolOM YIRTPASBYKOROTTG fipospyuHBadnd oupeAs/iedk HpeE-
neipl HAMeH@ids MARHAMIMECKOTOo MOAyid i0ara ( Ef ) ropssix
nopoll B TAyOHHLI AX ocnabnenusi B KoYiosane NAOTHHGI ol
po3feficTRMEeM ECTeCTREeHHOI'D BLIBETPMBAHKE H CTPOHTGALINA
B3PLIBO By

[Ilpuponarcd KOppelsiluOHREIE SABUMCEMOCTHR MeXAy OHaYe-
HHSMM CKOpOCTH y/AbTpa3Byka S ) # NOKANLHEM Kodd(u--
UMEeHTOM TpemuHHOo# NyCcTOTHOCTH I'OpPH LIX NOPOH,

YnerpesnykoBoie MEeTOAN uayqeHEs yHpyrd¥x CROUCTA
IOpkbIX TOPOA pekoMeHAoBaK bl AN§ obocHopaHua pabodux uep-
Teme | amcuxnnannpﬂuﬁ [NOTHHE

Unnoctpauni Ly
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YHAK 827 1‘1034"";“3

[IIAHOBA § *W_’lb;g#uﬂ HOA TWIOTHHOR

AHOHKAH ;g_am JOA0XPA Nl

HAJINYHY TEK TOHMYECKMX THEUHH B
OCHOBAHUK NAOTHHE

NWJIHLEHKO /1.8,

"CHopuKK HayHbix TpyHAon
uicTRTyTa “Cpenasrun poponxienok’, pnn.g, 1973

yeaynbTaTel NpoBEASHHOro MofenupoRanEs QRILTRANRY
p OCHOBAHHK NAOTHHp ARANKAHCKOTO BONOXPAHMARUIA METAHAEM
A NA nosponKiK onpeAenuTh NAPAMETPH Hu b TpAIRGEROCQ
Hetoka, BHECTH KOppexTHasl B ARTH pevoMeRaantKe Qs Apo-
KTHPOBAHAS WMPOTHBOGHARLTPAUHOHR X SAUHT,

Tabayu 1, nnnwocrpanni 8, Gabnuorpadud 7.

YK 561,405:861.48,81

¥ METOLHKE PACHETA WHeHILTPALHOHHOIG
AUTAHWS PPYHTOBBIK BOA MO HABJIOLEHHHM
A KON EBAHMEM HX YPOBHH

HTHATHKOB H.M,
*COopuMK Hay4HbIX TPYAOB
HHCTHTY T "’Cpenuarﬁnpuannxnnnnn', pem.4, 1879

B 0TaTBO uBoCH OB BARTCH # HAGTOR NpAMRH pacyeta
OpHEWTH PO BO WAOH, Be/THHHH R WA RALTPAIHONROI'O WHTAKEA HO-
YOKA rpyHTOBbIX BOA nq‘,-uabnmnaﬂuﬂu aa gonedaBnaMa ypPon-
Ny BOML B CEBAKNHE ¥ nq_f'qglﬁﬂwbuannucm CBORCT Rak

¥,

Cpyncan SGH LI G@pLaiiuH,

Tabaun 1, WinoeTpaini 1, Gubnnorpagui e
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YUK bb1.40,81; 646,862, 4

ONPELENEHUE HHOHWILTPAULHOHHOIO HHTAHKA
CKBAXHWH CHCTEMATHHECKOIO BEPTHKA/IEHOIO
HAPEHAXA B C/IOHCTOR CPELE

XYMAHOB B,

"COopHEK RayuwibiX Tpynos |
wicTHTyTa *Cpenasranpoponxionok”, ssiid, 1973

Hposeuenil PaACYHE Tkl ;iﬂ¢unh‘rp&nunﬂum‘ﬂ NETaHHE CKo
KHH CHCTeMATHYECKOrNO BepTHEANBHIIND ApeHaxa B CJAONCTOW
cpene AN pasNMYHbLIX NepHOROBR OTKAYKH, OCHUEAHHBIE B4 dau
HbiX AByXieTHHX HabnwoneHufi 3a paboTof ONLITHO-IPOHIBO
CTPeHHOl CHCTEMB! BepTHKANLHOrGC HpeHAaxXa B cosxose l& |
loncnaot orenu: no NeGuTy CkBaXHH, pPAGOTAKWMHN B BUALHE:
NpOHHMUABMOM KOHType; no Ganaicy rpyHTOBLIX BOOj KOG HaHH: ..
pexHMHEBIX Rabnonerkit,

YVOETEHORNEHA 3ABMCHMOCTE BENKHHHHLE MHQHALTPaLROHEOL
nuradus or rAyCuHu 3anerakHdd ypoOsHS FpyRTOBLIX BOA H Wi -

TEHCHBHOOTH NEPeTEKAHHS BOAL H3 HAXHEI'0 HecHaHors ro-
pH3OHTA,

Tebnaun 2, wnaocrpauki 6, Gabanorpadui 3.
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YK 626,245: 661,498

METOMMKA @KCNPECC-ONPOBORAH HA
CKBAXHH, BCKP LiBA KLHAX ¥y POBEHb
FPYHTOBRIX BOA

COHSEP AM.,

*CHopHuK HayyHLIX TpyAOB
HHCTHT Y Ta ’Epeuaarunpnauumanﬂu'. peil 4, 1873

- B crarke paccMoTpeHa MeToAHKa HMIYy4YeHH: BOAOHp Gt -
HaeMOoOTH NOKPOBHLIX FAUHHCTHIX NOPOA NQ ABHHLIM agcnpecc
OTKa4eK M3 CKBAaKRH, BCKpbl BAIOILHX ypOoBEEHb rpynTosniX BOA,
Nexo npHbNRARHHOS aHANTHYECKOE pellenMe Sanawu, pexo-
MEeHA8HHH MO MeTOAMKE o6paboTKH pe3yiLTaTosB onpoloBaE s,
mo/iydeHbl 3aBHCHMOCTH AUH pacueToB CNTHM &/1bHOTQ KU/H-
yecTBa OTKAYeK HA OCHOBE HABECTHRIX npefcTapledHil MaTe~
MATHYECKOH CTATHCTHKH,

[asnble CepHH PKCNPeCC-ONLITOB CONnOCTABISUE] ¢ PoEyH:
caTaMu ONpefenelis KOIQQUIneHTa pENLTPANHHE NOKPOBHLIA
OTHOMeHHii N0 A&AHHLIM nabnonenuil 3a nefcTBHEM TOpH3OHTAIL
HO# ApeHble

Mnnioctpaunii 4, 6ucnuorpapui B
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YAK B826--812:66,067, 9;646,862,008,12

NMPUBAUXKEHHAfl OUEHKA OIITHMAJILHOH
BOLOTIFOHHUAEMOCTH ¢WIbBTPA 3AKPBITHIA
APEH

CEPEBPEHHUKOB &,B,

“COopauk Hay«4HbiX TpydoB
HHCTHTYTA ”Cpeuaarnnpuanﬂmunuﬂ'. puin.4, 1873

PacyeTHbiM Iy T8 NOKA38HO, HTO pOACNPOHHIABMOCT
. GUNBTpA QaKpLIThIX ApeH AOMKHE OnpeAensTbed M3 YyCHAOBRS
| T,.—rf- >» 10, rne K, = ko3pjuuuent (puibrpaunu GENET ~
pa, x = xoabduumetir QuibTpalHH TPYyHTEs
HAna cnyuas T«"f‘ < 10 npennaraercs B PACHETH
FyCTOTH 3a/0KeHHs ApeHaxa BBOAWTL Ko3hpHIKEHT OTHOCHTE/!
HOI'O yMeHblleWks NdaMerTpa ApeHbl, HAd oripeneneHus KOTopo-
ro nNpaBORSTCH popMyna H rpabux, Ilonyepxkusaercs, 1TO npw
HANUYHH HECKONbKHX MECTOpOXAeHHA C PAIJIHYHEIM OTHOWEHH -
eM X ppiBop Kapbepa CliedyeT NMpOBOLHTR HA OCHORe
ToXHHKO~D9KOHOMHYECKONO CpapHeHHs BADHAHTOBR,

Hanwcrpanni Gy gubnuorpapui 3.

YIIK 626,802,

OLEHKA LPEHAXHOTO 20dEKTA TEPEJIOIA
B UEHTPAJ/IEHOM MACCHBE TO/IOAHOA CTEIH

MOBEPEXCKHHA JI.H,
*CHOpHUK HAyuHbIX TPYAOB
HHCTHTYTA 'Cpenaarnnpuaaummux', poin.4, 1873

Conpaxennsie ponaobanancoBLie HCCNEeNOBANHA HE Opo-
naeMoM nojie M HHyTIJn}LuaﬂﬁCTEEHHnH nepenore Ho3IpoHAIN
OLUESHHUTD ApeH a%A bR ashhekT NOCNAELHer0, BLHIPAKAWNACH L
cymme 1850 M ca0s BOARI [OYBEeHHOr0 MOATOKA 38 Cesoun (v
CTOPOH bl ppoll A eMOTI'0 MacchBa, lloTeHunanbhhie BOIMOANOCTH
nepenora n ycnosHax aKcnepuMednTa NPHMEHHTBNLHO K Tpyriv:
BOMY NOLOTOKY ‘anHTHtiEEItH ncqepnbmamrci 3a YerThipe Il

npﬂlUEHHH]
Tabnua 1, nunoorpann 3, Enon norpapn B,
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YAK 624.181,28

O CKOPOCTHHIX METOLAX OlNPELENEHHA
HEKOTOPHIX ®U3HKO-MEXAHHYECKHX
CBOWUCTB /IECCOBLIX NMOPO1l

BYOAPHH T'M,

"CBopHRE MAyHHLIX TPYAOB
HHcTHTY T “Cpenaarunpoponxnonox”, swmn.4, 1873

B crarbe paccmoTper xoMmniexc reodHanYecKHXx npud
Bopon ¥ Meronon, ofecnedHBalmMHEX OKOpPOCTHOE ONpeASIGHHS
ClenylouHX HHXeHepHO~reolorHYyecKHX K I'HOPOrec/oruyecKry
cpoflcTe ropHmx nopoa ao raybmeet 25 m: ofseMHON BRAK-
HOCTH H OBBeMHOI'o BeCa NecCOBHANEIX I'DYHTOB, YPOBHA MH-—
HepalH3aluuy H TeMneparypsl 'pyYHTORLIX BOA,

MpuMenenHe ONHCAHHOT'C KOMNIOKTA ANNAPATYPH I'eoA0Y
FHYECKH R 9KOHOMHYECKH 3PdexTHnnell, YeM pemigdHe TeX Xe
HHXX@HepHO--T'e0/IOHYeCKHX B I'NApo ONOrEYecKHEX 3anay Tpa-
AHUAOHHLIMH MeTolaMH, CBASAHHLIME C NPOXOAKOR BApyuHYylO

wyphos,

Unnwoc rpaunst 2, 6ubnuorpadntt 2,
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