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(C penasr#unpopoaxaonox)

TAXUATAUICKKUA TMAPOY3E/N HA AMYIAPBE

B wmamef cTpaHe HPPATANHOHHOMY CTPOMTeNLCTBY, H OCO—

Gennio B Cpennefi Aaul, yhenserca Gonbuioe saEManwe, B YVa3-
OexncTake, B YACTHOCTH, KOMANEKCHO OCBAMBAKTCH HOBHE 2eM-—
nu s Tononwofi, Kapuunckos, Axusaxckon, Cypxan-llepab an~
cKcl crTenax, Co208:0TCHA HOBHE ODOCHTE/bHLIEe CHCTEMBI B yiyu-
WaKTCH CymecTeyloume B HH30BbZX AMmynapbh, [las 2ToRk uenn

B AM30BMIX AMynapb¥ v Muica TaxmaTtawm p 1863 r, npennonarsa—
OCHL HOCTPONTEL THAPOyael c nofagef ponwr 5 Inasueifs Typrmes-
exuz xanan (I'TK) » s mMarucTpaikfbie XaRain Qg HH30BLER
Amynapin, [lo pagy npsyus 2TOT rudpoy3en xe Owiil nocrpoen,
B 1853 r, suosb Guil NOARAT BONPOC O CTPOETENLCTBE IEAPO-
yana ¢ Oune NpHEATO pelieHde O UeNecoobpasHOCTE eI'0 CTPOk-
TeNbCTRa, KO TONBKO WIA YyAOJMMeTBOPeHKA HyXOQ MppHIAuUME HA-
@oBbes AMynapbl, B cOOTBeTCTBEM C 2THM peuieRAeM Ouio B~
HOMHEHO NpOeXTHOS 3alaHue TaxmaTawckoro raipoyaia, KoTo—
ﬂ'ﬂwm Mmuucrpos CCCP 23 mona 1965 r,

COCTARBION TOXHHYECKHH MpoexT, yToepxkieHunfi B HoabGpe

MenHopaluMy B BOAROrc xoasficTea CCCP
2 ¢ Coserom Mumactpos CCCP,




[mapoy3en pacronaraeTrcs B pajioHe MbICA Taxnaraw
s6nuan ropona Taxmarama KKACCP, B soHe XOMAHAOBAHMS
Taxmaranckoro raapoyanina (puc.t) oxono 1,6 mumi.ra NPHIOA-
HBEIX K Opo MBHHIO 3eMellb, B 1865 r,, Mo AAHHLIM LICY, oponia-
nack JEEEL JecaTas HacTb HX

OpnEEM H3 NpenaTCTBHR AldA nanbHefiinero NOBLIWEHHH
SbpexTHBHOCTH COBpPeMeHHOI'O CcenkCKOTo XO03dficTEA H BBeIASHHS
B Ccepo0oBOpPOT HOBLIX 3eMeNb B HESOBEAX AMyAapbHE SBAASICH
HeNOCTATOYHOCTE BeceHHero ponoaabopa, HeobxoamMoro AMld
HPDEEHEHHH ﬁpGMbIBHHK NOJIHBOB,

Ing yMeEbmeHHs AepHNATA B BECEHHHH NEepHOA yCTpaXBas
JOT BpeMeHHbie HacOCHhe craHuAz (Ao 500-700 wT,) ® BpeMeH-
Hbi@ NepeMbidKH Ha PEekKE, CLve yiy4quBaeT yClOBHSH BOAONOOAYH,
HO Kpafiie OCHOXHAET SKCIUIyaTalHio H TpeCyeT 3HAYHTE/NBHBIX
aarpaT. Tak, 3aTpaThl Ha COdepXaHKe BpeMEeHHLIX H ACOCHAIX
cTagElH B nocleflHee BpeMs cocTapndloT A0 2 MnH.py6s B TOA,
MoMuMO 3TOro, TpebylTCs 3HauMTenbHeie 3aTpaThl (mOpaaka
30-35 mnHE.py6, B rod) Ha NpoBeleNHe pery/lEpOBOYHBLIX pabor
no pexe B pafioHe TOYeK ponoaabopa HACOCHBIX CTAaHIHE H pa-
foT MO OYHCTEE KAHAJAOB OT HAHOCOB.

[IlpedcTOoSmE# pocT OpomaeMhulX miomane# ® oTbop BOAL
p BepXHEM H CpeJHeM TeYeHHE [0 CymeCTBYIOmHM KaHanaMm ele
Sollee OC/IOXHAT HPPHraNHOEHO-XO3dHCTBEHHEIE yCIOBHA Gecnio-
TRHHOrO BORO3abopa B HE30BBSX AMyHapbi,

Kpome 8TOro, B MAHHOM pajfioHe OTCyTCTBYeT NOCTOSHEBIA
ABTONOPOXHEEIf NepeXod deped AMyAaphio. Cymeerpylomie nepe-
npaphl He ofecneurBaloT HANEKHOH TpaHCNOpPTHO# CBA3H ABYX
Geperos H, CHAEAOBATE/IbHO, CAEpPXHBAIOT TEMIH HapoAHOX034 fi-
CTREHHOI'O pPa3BHTHS paioHa,

Ofmas cymMMa eXeroAHblX 3aTpaT H& BCe nepeYHCeHHEbe
pHillié MEPONpHATHS H 3AaTpAThl, CBA3aHHEE C OTGYTCTBHEM HO=
GTOSHHBIX Nepexonop, cocTapnsioT 00 39 mau,py6. ITosTomy XO=
agficTpecHAag HeoOXONEMOCTE H IKOHOMHYECKas abheK THBHOCTE
cTpoRTeNbCTBA IEOpoysna GeccrnopHa [Aaxe IpH coBpeM eHHOM
cocTOSENE XoaspicTea, KamETanbHpie 3aTpaThl Ha CTpOHTENECTEE
ruapoyana, cocrasnsiomue Ao 150 mam.py6., oxynsaTcs gepe3
4-5 ner, ' N

C ocymecTBleHHeM CTPOHTe/lLCTBA TaxHaTamcKoro T'HApPO-
yana
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yBeNHYABAETCH OpolaeMas naomaik c¢O 161 no 643
THIC,I'8, YTO NO3BOMAHT MOAYYHTb AONO/IHHTENBHO: AJ100 KB=C bl P
ua 488 rThe.T . puca 846 Teic,T , KpYyNHOro poraroro CKOTA
460 ThIC,;ONOB;

yHCTHI NOXOA 3A cuUeT yBellHdYeHHs NMpOH3BOACTBRA XNonN-
Ka-cohiplla H pHca, pPaSBHTHS XHBOTHOBOACTBA H We/KOBOACTEA
cocrtapaT 181 mau,.pyb, B roa;

obecrneyHBaeTCHd YCTOHYMBBIA CAMOTEYHEBIH pono3abop Ha
o6a Gepera B pEKGHCprﬁgyEHhHElﬂﬂFHCTﬂ&HbHHE KaHallbl Ha
o6muy pacxon no 1080 M /cex;

yMeHblIaeTcqd 00beM paboT no OYHCTKEe MarkuCTpalbHBIX
KaHallOB OT HaHOCOB;

coanaeTcss ABTOMOOHIBHBI# MOCTOBOH NMepexon (nnanupy-
eTCs H JKele3HOAOPOXHLIH Nepexon yepea AMynapbio);

coanaeTcs MPOMBILUJIeHAO—~HHAY CTpHAJIbLH as baza Anga
pa3pepThiBaH HA nanbHejwero HppHrailHOHHOTO CTpPOHTEelNbCTRBA
B pajOHe,

cOXpaHAKTCH yC/IOBHS And CYAOXOACTBA H puIOHOIO XO-
saficTea, YTO TaKXe HMeeT BaMHOE HApONHOXO3AHCTBEHHOE
3Ha4YeHHE,

[ropoliornyeckre yCIOBH, Amynapba ofbpasyercsa ClHdA-
nueM pexk Baxm r Ilgnax, CTOK KOTOPBIX cocrapiaser 86%
or ofmero croxa Amydapbk y ropoana Kepkx,

AMmyaoapbss OTHOCHTCH K pexaM JIeAHHKOBO—-CHEroporo
naTaEEsd. CpeAHeMHOro/eTHHY CTOK ee B CTBOPE TaxuaTall-
CKOro THOpOy3/a cocTas/ser 48 mMmnpa, ME, a cpe;%aerununﬂﬁ
pacxon konebnercs B npedenax OT 2040 no 980 M /ceka
Y penlH9eHHe pPAcXoAoB HawumHaeTcs OOnIHHO B M apTe-anpeine,
a MAK NapolKa NMPOXOOHT B HIOHE—HIO/NE, BenuuyuHa HauboNb-
wero mabnoneRHoro pacxoaa 8838 Mo /sex (mions 1958 r.).
MuHEMaNbLEbIe PACXOAB APHXOASTES HA SHMHHE MECHUbl (ne-
xabpb-beppans) ® pexe — MapT. MEHEMATLHBH HabnoneH—
apift pacxon 0-157 M /cexs

Haupbicmiue ypoBHM BOAH B pajfoHe CTpPOAMErocH THApPO-
yana Habmonanuch KAK B NEepHON JIeTHEro MaBOAKE, TaK H
3HMO fie

lMpononbHsie yKAOHB AMYAapbH 0,00015-0,00007, 3T0




papoe Gonbuwe yxnonos Cpipnapbu H B 4~5 pa3 peku Bonru,
AMynapbs - camas mytHas peka Comerckoro Cowo3aa,
B creope Taxmaramckoro raapoyaina cpeldHsis MYyTHOCTE BO-

3
Abl COCTABISET 38,5 xr/M , a B oTAenbHbI® NEepHONAbl AOXOAHT
no 5-8 xrim ,

lonopo#t ¢CTOK B3pelieHHbIX HAHOCOB COCTABIAeT OKOJIO
120 Mau.T, a ¢ yyeroM AoMHmx - 130 mas,r, 3umo# Amynapb
noxpsipaeTes nNbaoM, Hambonwwas Tonmmua nbaa 80 cM, 3a-
Mep3AHHe pPeKH MPOHCXOOHT CHH3Yy BBEpX; 8 BCKDLITHE, Haobo-
poT, CBEpXy B#H3, dTO cnocobecTeyeT obpa3opaHHI0O 3ATOPOB
H 3aXOpOB, BhI3LIBAIMHX NMOOBEM YPOBHS BOAbLI B pekKe, KOTO-
puifi HHOrna GniBaerT phle, YeM B napodok. Cpelnsis MHOI'O-
NneTHss NMPOAOJXMTeNbHOCTh JienocTapa 57 AHel.

QOcuosuag ocobeHHoCcTh pexH - Malag yCTOHYHBOCTE ee
B nname, Jlo)xe AMynapbK CJlOXeHO MecCYaHRMH HAHOCAMH Ca—
MO#t pexu. IloTOok, ynpapisig pycioMm, NMOCTOsSHHO OnayXnaer,
pasMupaer Gepera m o6pasyeT NpOTOKH, OCTpOBa H MellH,
B peaynbraTe paambia 6eperos (“nefiruma”) Hepeaxko MpPOMC-
XONHT SHAYHTEeNLHLIA CMBIB H 3aTOMNIeHHEe KYJIbBTYPHLIX 3eMellb,
[ny6buma pasmuipa pycina aocturaet 6-8 M Ha npaMonmHeh -
HMX ygactkax H 10-15 M ma H3rubax pexHe

B pafione pacno/sioXesnms rmapoyana (Taxmaraucxas
rOpIOBHHA) pYyCNO pexs HMeeT ycTojumpne Gepera.

PacyeTnbie MaKCHMAalbHbIE PACXOALI B 34BHCHMOCTH oT

BEPOSTHOCTH MpeBbill eHHS (%) : 1% - 7470 m°/cex; 0,1% -
8100 ™M /ueu. 0,01% - 11000 m fcer;.

_HmxenepHO~reonornyeckne ycnopus. B reoMopgonora-
YOOKOM OTHOWEeHHH PAROH CTPOHTENbCTBA | aXHATAWCKOIO
rHApPOy3/la npeflcTapisieT A/VIOBHAIBHO-NENbTOBYX paBHHHY,
Pycilo pexs Ha pacCMATPHBAGMOM Y4YACTKe HMeeT WHPHHY OT
0,5 no 1,3 xM.

B reonors4ecKkoM CTpPOEHHHE pafOHa NMpHHHEMAKT ydacThe
MeTaMoppHyeCKHe H HIPEPXEHHh® NMOpOolbl Haneo3os, H3BeCT-
KOBO-NECYAHO=/IHHHCTbLI® NMOPONL BepXHero Mejla, TPeTHYHLe
H YeTBepPTHYHbIE OT/IOXEeHHS,

Menopsie OTIOXKEHHS B pafioHe I'HMAPOy3la OTIAMYAIOTCSH
HONOCTOSHCTBOM MOUWMOCTEH BCeX I/TACTOBs JTy TONIMY MOX-




HO pasde/iiTE HA TPH NHTONOMMYECKHX KOMINGKCA! HHKHHA
(100 M) ~ seneHnie IiayKkOHHTOBLIE NECKH, Hepec/anBAIOUAECH
¢ rannavu; cpeaup (50 M) ~ necTpouBeTHBIE TOHKOCAOKC -~
Thi€ I'VIHHW G NPOCNOAMH NeCYAHHKOB HA DIAHHCTOM HeMEeHTEe,
CAeKABLUIHECH NECKH C JIMH3AMM HPOYHLIX MNeCYaAHHKOB; KOHI'/IO-~
ME@pATOB H HIBECTHHAKA-PDAKYIIeYHHKA; BepPXHHHA (ﬂﬂ 10 H) -
HABOCTHAKH, PAKYWEYHHKH, NECYAHHKH M KOHT/IOME@pPATbls
HerpepTHaHLI€ OT/IOKEHHS 3AHHMAIOT ﬁum,m}-}r: JACTE HCCH G
AOBABHONR NAOWANKM H nNpelcTap/leHbl pyCclOBbBIM H NOUMEHHLIM
annowpueM (cocTosaT B OCHOBHOM H3 aylecefl, CyrJinHKOp, IVIHH,
ME/NKO— H TOHKO3epHHCTbHIX MECKOB).

pyHTOBHI® BOOLI 3A/EralnT HA rnybune 1=-3 M, OTHOCHT=-
CH K lihlfJ{}H{JMHl[Fj]lHIIH!iUHHIIHMI'-J! H A'pECCHBHLEIM 110 OTHOWEeHHID
Kk OeTony, OaKe HMIroTOBAEGHHOMY Ha Cylb(ATOCTOHKOM LEMEeH-

re, (Conepxanue HOHOB ‘GU: no 18200 Mr/n, moHos MFH
no 2100 wmr/a).

CymecTpyloulHe MppurauuoHubie cucremsl, B paccMmaTpupae-
MOM pafione HMeIOTCH clelylomHe KpynHoie AefCTRYOUHKe HppPH-=

ranMoHHbie CHCTeMu: Ha npasoM Gepery - KuiskeTKeHCKas C
MAIKCTpA/lbHLIM KAHAIOM TPOTAKEHHOCThIO 25 KM M NponyCKHOH
cnocobrocTrio no 180 M /cexk (kanan nocrpoex p 1838 r.),
obcny xupawmas Yumbafickuli pakoH KKACCP; una nesom Oepe-
ry - Jlenuuckas (MarscTpaibHbif Kanan NpOTAKEHHOCTLIO

120 kM ¢ pacxonom 42 M /eex nocrpoen B 1840 r.), Kene-
rec-Kunnbckas (AnuHa Mardcrpanbioro xanaina 45 kM, pacxon
4 m2/0ex) - nng pasonos KKACCP u Coper-fl6ekan (annia
xanana 68 xm, pacxon 88 M /cex) - ana pahonop TypkMmeHnn,

Bce OHM - CHCTeMBb! MONYHHMEHepHOI'O THila, MpPHIanHOH-
uAg ceTh He HHAKeHepHAs; KoMeKTopHo-ApeHaxHas u c¢bpoc -
Hasi ceTh B OCHOBHOM OTCYTCTBYWT. B HacTosuiee ppeMs Be-
nerca Gonbuwas pabora nNo HX NepeycTpORCTBY.

Kax yxe oTMeualoch, Taxmaramckuli PuApOy3es 0JAKeH
yNOBJETBOPATL NOTPEOGHOCTH CEJILCKOIO X03sificTrA HHIOBbLEB
AMypgapbd B MPPHIAUKMOHHON BO/@s

Tabn, 1 oTpaxaer KAPTHHY OCBOeHMsi 3eMellb, NOAKOMAH=
unx TaxuaraickoMy ruapoyany, no *Tenepanbioyi cxeme
KOMIJIEKCHOI'O MCNONBIOBAHMS BOMHBIX pecypcon pexH Amynapbi”,
cocrapnennoft YCAOTunponpoexroM” » 1868 r.
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! " Oranw ocpoenns anum,m.z |

Opou a~
Hppuraunonuas
S :-nzch : I sran IT aran
E‘ THC;PE r HPH"‘ - npn_ .
' poer :aceru : pocT . Beero
Jlennnckas u
KriakeTKkeHCKAadA
(KKACCP) 125,9 47,4 178,83 31,0 204,3
CopeT-Hb6ckas
(Typxm CCP) 32,0 17,0 49,0 10,0 58,0
Hroro 157,8 64,4 222,3 41,0 263.3

[IPUME4YAHHE. B HacTrosmiee BpeMs “l'enepanbHasa cxXema
KOMIJIEKCHOI'O HCNO/NIL30OBAHHS BOAHLIX pecyp—
corp AMynapbr” yTOdYHfgeTCHS B CBHS3H C Ne-
peOpocko#i BOA CeBepHLIX pekK,

KoMnoHopka rmapoy3/ia B yBA3Ke C HOBLIMH NpOrpescCHp—
HbIMH KOHCTpyKuHsMH, Ocoboe BHEHMaHHe NMpH NPpOEKTHpPOBa-

HHE PHApPOY3/a yAenaloCk BbIOOpY NpHHUHNHATBHOR CXEeMBbl
KOMNOHOBKH C y4yeToM Bcex ocobenHocTe#t AMynapbH ( 6ayx—
NaHHe MOTOKAa, Oonbllas MYyTHOCTB, SHMHHi pexumM, obmume M
MecTHbie paaMuiBbl X 1p,). Han aroit cnoxuoir npobiemo# pa-
6oTand KpynHbIe COeNHAaJHCThl H llefibie KONNeKTHBH BeAymEX
MPOEKTHBEIX H HAYy4YHO-HCCAEeNOBATE/NbCKHX HHCTHTYTOB CTpaHbl.
*T'unponpoextomM” ans Inapsoro TypkMeHckoro kasala
B cpoe BpeMsa Obwl choenaH BeIOOp CXeMbl KOMMIOHOBKM C OAHO-
CTOPOHHHM snnnaaﬁupm?a NpH COOTHOWEHHH PACXONOB: Ha Npa-
Beiff Geper Q = 300 M /cex, Ha nepnllt Q = 1000 M~ /cex
(puc.2, cxema ), Onnaxo 9Ta cxema He moria GbITh NpH-~
HATA 34 OCHOBY MA/s HOBLIX YC/AOBHH, NMPH KOTOpPLIX BOdo3abop
Ha ob6a Gepera NpOEKTHPOBAICS NOYTH OAHHAKOBBHIH (Ha npa-—

8
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Bhifi beper Q = 527 udfcan. Ha nepuiti Q = 530 uafur.).
Heobxonumo 6riio Apyroe peienre, OTpeyaloumee NOCTABIEH-
HOJ Sanave u Oasupylmeecs Ha BHeAPEHHH NPOrpeCCHBHbIX
KOHCTPYKUKE, MATEPHAIOB H HOBOH CTPOHTENLHOH# TEeXHHKH,

B ocuosy HOBO}i CXeMbl MOJIOKEHA HAes NOCNEeAOBATE/ b=
HOro pono3abopa, CymecTsylWero B HaTypeé H NPOBEPEHHOI'O
BpeMeHeM, 3neck o6a ponosabopa pacnolloXeHbl B 30HAaX
NOJIe3HOI'0 AefcTBHA NoNepeqyHON UHPKYy/NAUHH HA KPHBO/IHHeH—
HbIX YYACTKAX peKH,

Brmo paccmoTpenc Opa BapMAHTA KOMIOHOBXH THApOY3na
(puc.2, cxemur 1,11).

Ilepsoili BapuanT, Pycnosas cxema nocilieaoBaTe/1bHOI'O
Bonosabopa co muTOBO# NMAOTHHO# B pycnhe pekH, UlmrTomas
N0THHA NpOeKTHpopalachk H3 cpafl—ob6onouex (nmEAHEApHYECKOTO
WnysTa).

[Ing ocymecTpileHHd CTpPOHTENbLCTBA [NIOTHHLI B pycne
PeKH Mpelnarajloch HCNOJNbL3OBATE HOBYK KOHCTPYKIHIO C
IpHMeHeHHeM cpa#-o0D0/loyex, OonbITa CTpPOHTeNAbCTBA KOTOPOH
eme HeT, Ilng npuMenenusa cpap-obonouex B rEApoTeXEHYeC-
KHX COOpYXEeHHSX HyXHO Ownuio paspaboTaThk KOHCTPYKUHIO 3aM—
Ka-yMIOQTHEHHA MeXAy CBagMH-000/109KaMH H TeXHOJ/IOI'HIO no-—
rpyXeHHs cBaji ¢ TAKAMH 3aMKamMu Ha raybuay ao 30 M, uto
TpeboBano NpoeKTHO~3KCNepHM eHTATBHOI'0 HCC/IedOBaHHd. IJTOT
BAPHAHT [UIOTHHEI He Ohyl NMpHHAT K OCYyWECTBJASHHIO B HAType,

Bropo#i sapuanT (yTBepXAeH K NpPHHAT K CTPOHTE&IbCTBY).
Pycnopas cxeMa nociefloBaTelbHOr'o poAo3abopa co MHTGBOMH
rnoTuHoff Ha OGepery. llnrosas nnormra GeToRHas OOwIYHOTO
THII A,

HopbiM B TEeXHHYECKOM pelIeHHH IHOpoy3/a gpilsgeTcs
npeMeHeHHe cpafi—-obonouek (amamerp 1,60 M, TommuHa cCTeHOK
0,15 M), Onux mcnonb3opansl B Goabwux o6bemMax B KOHCTpYK-
nHgx Hapbollee OTBETCTBEHHBIX YYACTKOB CTpPYeHANpPAaBIHIOMHX
nam6, Ha KOHIEBOM Kpel/ieHHH pHCOepMbl MHTOBON NMIOTHHEI
% B Opyrux coopyxeumsx (puc, 3,4), [pennanpsixennsie CBaH-
oBoloYky HIroTORIAeT 3aBoA XeneloberoHHuX Hanenu#t B Ta-
XRaTaile,

11
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Puc.8. I= nnex cTpyesanpapnsiiomux namMb B cocTane
runpoyana; Il- xpennenns cTpyeHANpapnAio IHH X
namb co cmasMu—oBonouxamu d=1,8 M,
t =0, 15 m:
- xonouHp (cronbu) u3 xenea0beTOHHBIX cpafi-obonouex
d =1,8m, t =0,15 M, AHHOR 3BeHbeB 8B w 8 m; 2- oT-
KOCHOS # FOPH3AOHTANLHOe KpersieHHe K3 COOpHBIX Xeneso-
GeTounbix nauT 2x2x0,2 M no o6paTHoMy ¢mwibTpy; 3-aH-
KepHuie Kene3obeTOHHLIE CBaR 0, 4x0,4x10 M; 4- meTan-
NMYeCKHe ANKepHnie TAru; S5- xene3zobeToHHas mnoanop-=
HA® CTenka; 6- rpyNToHenpoHMuAeMoOe YNNOTHeHHe MeXny
cpanmu-obonosxamMu (CTenka ma MeTANNHYeCKOro wiyH-
ra Wil=1); 7- menesoberounwf pocTsepx (macanxa,
obnenunsoman cpan-obonouxn); /1.P, - pacueTHas JTNHNKS
pATMbIBA ONHA pycna,
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Pxc. 4. llrxTopas WIOTEHA € priGonpony CKHbIMME npoJsieTaMi:
- mpofleThl MMTOBOH IOTHHEL (Ne1 & Ne28); 2— mpoieThl
puiBonpony CKHOTO coopyXenus; 3~ MOHTAXKHbIe omalkn H
3aTBOpPOXPaHEIHINA; 4. xpaHERIHDE peMOHTHBIX 38TBOPOB H HK~
sero Gbepa; S— comparaioilie CTEHKH BepXHero H HEXHEro
6nedop; O- pasaenbHas crenxa; [- pabounit (cermenTHE#)
aaTpoOp; O PeMOHTHBIE saTBOpH BEpXHEr'c E HIDKHEIO 6nedo
§.. cTanKOHAapHbIe monbemumkn; 10— xoanosoft xpan I.IL. 2x50
11—~ xoan1oBOR ¥paH r.n, 2x16 r; 12- ABTOROPOXHEIR MOCT ;
18— Xene3HONOPOXHBIK IEepexon (p mepcmextape); 14— CTeHK
x3 epai—060n0dex d =1,8 v (nsa 3pesa no 8 M); 15-rpyH-
ToEenpoHEnaeMoe ynjoTHeHNEe N3 MeTalMyecKoro mWmyHTa
Wifn-1; 16— wxeneaobeToHHEE i POCTBEPK, 3aaHKepOBaAHHLIA C
naxTaM® BOAOOOH; 17— oTchinka EKaMHS B JIPRIMY KOHIeROI'o
KperleHns; 18- CTeHKE-I'aCHTeIH; 18- npenax,
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Ha runpoyane 3anpoeKTHpPOBAHE! OTCTOAHHKN C MexaH
qeckoft ouncTxoft (3emcenapanamu) Heobuyno GoONbWHX P
pos (ma pacxonwm no 500 M- /cex). OrecyrcTene adanor
NOCTPORHHLIX OTCTORHHKOB, OTCYTCTBHE HOpPM NMpPpOEKT
TAKHX YHHKA/NLHLIX OTCTOMRHMKOB noTpebopano Ha BC
X NpPOEKTHPOBAHHYA MNPOBeleHHS Hay4dHO-HCCllelOpaT7@&IBCKHX
paboT, nenbio KOTOpHX OBJIO yTOYHEeHHe OCHOBHLIY pASMepoB
orcroftiukon, B npoexTe Owuim npopaboTaHbl pallHYHbIEe Ba-—
pPHAHTHI OTCTONHHKOB (C rEOpaB/iHYecKOlf ¥ MeXAHHYECKOH
L}HHCTKDHJ, HO NPHHATHE OTCTOHAHHKH C MeXAHHYECKOR OYHCTKOA;
nng HEX Onyir paspaboTaHm TeXHHEYeCKHe YyC/IOrRHH, Heobxoom-
MO OTMEeTHTb, YTO B HH30BbSX TAKHX peK, Kak AMyaapks,
papboniee nenecoobpasnkl OTCTONHEKH ¢ MeXaHHYECKOfi OMHCT-
ko#i (npE ManbiXx Hanopax H OrpaHEYeHHAIX cﬁ);ocax BOALI B
awKHEEl Gbed rmnpoyana),

Hng samETel OeToHA, B O0COOEHHOCTH ﬂnrpym&auux B
rpydT Ha Gonsmyio raybmay (mo 80 m) cpafi-obonouex ® npsa-
MOYTONkHBIX CBaH, OT arpecCHEHBELX rpyﬂroam:{ BOL, coOepXa-
mux moHos o0, no 18000 mr/a m My no 2100 mr/n,
Opi1E npopefledn OonbuiRe paboTh no suifopy TENAa IEAPOE30-
nauue, CoBMeCTHO C HAyYHO~-HCCNEeAOBATEe/bCKHMH HHCTHTYTAa-
mMa (Tawlld, BHHUIum mw,Benemeesa, LI/l Tpecra “¥Yabex -
rEfposHeprocTpo#”) Onuim paspaboTannl TeXHHYECKHEe YCJ/IOBHS
ojis ClleldylOMAX THENOB TRRPOHIONAKEHM: NPONHTKA IOpAYRAM OE-
TYMOM, NponuTka OHTYMHRQ-IeTpONaTyMHOH CMeCchb, QOKpacka
ropsuefi achanbTOBOf MACTHKOH, OXpaCKa pacniasleHHbLM OH-
TYMOM, OKPACOYHAS SMOKCHAHAS THAPOHA3OJAUNS HE I'RAPOE3ONS-
IHS HA OCHOBEe /laxA 3THHONb,

Ha nepsoM 9Tane CTpoHTeN1bLCTBA NpH NOrpyXeHHE cpaj-
ofonoyex (cnocofom NRANPYOmMEX CKBAXHR) rEAPON3IOIANHS
BLITONES/ACH OKpPACKO# B TpH c/l10g ropsyeM O6ETymMom, B mo-
c/lenNylomeM IHOPOHSONSNES BHINOMHS/NACk OKPACKOH# MACTHXKON
Ha OCHOBe j1aKa& STHHO/AB, NPOCTOH B HSIOTOBR/AEHHH B Haldex-—
HOR B SkcniyaranEH, CTOMMOCTE ee HAMHOI'O HEXKe APYrHX

‘Ha Taxmaramcxom T'RApoy3ie 3aNpOeKTHPOBAK H CTPO-
HTCH CyHOXOAHBLIf W/IO3 C MOJHONOBOPOTHHIME 3ATBOpPaMH,
neppoe B Cpemnefi ASHN COOpyXeHHe C TAKHEM THIOM
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B NpoexTHOM G3ARAHEM B KOHCTPYKINSX Gepero3aulET-
HBK COOpYXeHHYl (CTpyeHanpapIaomix nam6) maMewanuch 00—
paTh.ie (uIbLTpPLI H3 HOBHIX MATEepHA/IOB; MMHepAILHOR BATEL
oTeXIsvrKaHHM ¥ Ap, [10 HAM TAKMe NPOBOARJIHCE HaYy 9H O=~HCCl6~
nopaTerncxue paboTh, HO B HaType (B OMHTHOM nopsaxe)

OEN NnO pgny npruxd He OnuJIA BHITOMHEHE , Obparibie QUABTPH
HA COOPYXEHHSX IEAPOY3ia OCyMEeCTBIFIOTCH H3 necyaio-rpa~
pEfEEIX, LeGeHOYHLIX, KAMEHHBIX MATEPNA/IOB,

B peuenur puifonmponyCKHbLIX H puIO3AMETHEIX COOpPYXe—

MR}l TaKXKe MMeloTCs OpPHEINHATbELIE KOHCTPYKTHBHLI® Npeio-—
MEeHHS,

Coopykenms ruapoyaina, B cocras rEApoy3/la BXOASATS
mETOBAS MJCTHEHA ¢ phIGONPONYCKHEIME NPOJIeTAaMH, noABOAS—
mee B OTROASuUee pyc/la CO CTpyeHANpABIAIOMHMN nambamu,
seMNIgHAS NAOTiHa, BONO3abophi, MAarKCTpaNbHbIE KaHAlb! HE
y9ACTKAX NOAKINYeHHS, puifO3AMATHELIE COOPYXEeHH:, oTCTON-
HHKH, CYNOXOMHbIR W03, naMbn ofpaiopaEus, ABTOAOPOXKHEIE
MOCTOBEI® mepeXxods (CM.pECe 1)e JIpenycMOTpeHa BOIMON-
HOCTH CTPOKTE/ILCTBA Ke/e3HOAOPOXHOTO MOCTOBOI'Q Nnepexoha.

IllxTopas nnoTEEA (CM.pHC, 4) ofecneumpaeT BOAc3abap
nnag opomenns Gomee 40U ThIG.ra. OTHeceHa K NMeppoMy K1aG-
Oy KanmTanbHOCTH, [lponmyckHas cnocofHOCTE €e NpoBgpeHa HA
pacueTusiit pacxon 0,01% o6ecneuyennocTd - 11000 M /cex,
OrTMeTKa HOPMANBLHOrO NOANOPHOIO ypoOBHES 77,20 M, pacyeTHO-
ro MAKGEMAaMsHOrO - 78,80 M, Ofmas WEpHHEA NMpOAETOB nNnoTE~
un B ceeTy 400 M (25 nponeror mo 16 M), & E€TPOHT®/bHANA
anEEa Mexay GeperoBhME yOTOSMHE - 487,1 M, lopor mIOTHHBEI

saloXeH Ha cpefHeft oTMeTKe OHa pexkH = 72,00 u, OTMeTEa

pepxa maormnu — 85,00 M, lMponers WIOTHHL NepeKpHBAKTCH
ooHON NEHEe# palodEX CerMeHTHHX 3aTBOPOB BEICOTOR 6 M x
AByMs HHESME PeMOHTH BX 3aTBOPOB. PemorTHoIe 3arpaxie—
HES B BepxseM Obede MIOTHALI COCTOAT H3 KOJeCHHIX HABYyXCeK—
IHOHHBIX 3aTBOPOB BHICOTOR 6 M, B HEXHEM 6bede = H3 CKOIb—
agmux sarsopop smcorofi 8,5 Ms ManeppEpoBanHe paboaHM K
3ATBOpAME NPOM3BOAMTCH HHARBMAYATBHBLIMN CTALMOB ApHBEIM H
NONBEMHLIME MEXaHH3MAMH I'py30NMoABeMHOCTBIO 2x30 v, a pe—-
MOHTHLIME 3aTBOpaMK: B BepXxHeM Obede KpaHoM I'py3OnoAs —
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eMKocThbio 2X80 T w B HuxHeM Obeje KpaHOM I'py30000%LE
HocThiO 2X 16 T, Ynpapnenne 3aTBOpAMH - [AHCTAHUMOHHSE
H OCymecTBIsieTCsl C AHCNEeTYEepCKOro IyHKTA,

Hpa Kkpa#iHuX NeBbiX npoJiera NAOTHHL puIOONpoiyCKHBEIE X
NPOEKTHPYIOTCA B BHAe WJ/JI0O3a, COCTOHIEro H3 HHUMAEHA IoNoBbl
anuHoft 14 M, kameps! uUIIO3a ANMHOK 52 M, BepXHZA I'ONOBL
anuHOK 35 M B Xene3o0beTOHHBIX NOTKOBR KOpoO4atOro cevYeHus
c npo/lerom 18 M, BLIABHHYTHIX B BepXHuid Obed, B HuxHem
6bede pribonponyckHeie nposieThl oTAe/eHbl OT BsAobog naoTH-
Hbl pas3fe/lbHO# Xele300eTOHHON CTEeHKOM.

CosnapaeMble NIOTHHON MOANOpHLIE YPOBHE HE3HAYHTE!/Ib-
Hbl H He NpeBbiIalOT MAKCHMANBHLIX OLITOBLIX,

llippura noapoOsmerc ¥ OTBOAAMEro pyced, GopTa KOTO-
peix oOpa3opaHbl CTpyeHanpapisilowHME ndamMbaMe, B MecTe
conpsaxeHHss cO mMHAToBOH nnotuHo# - 500 M, Ormerka npoekr-
HOro AHa - 712,00 M, OGmas nporsXeHHOCTL CTpYeHAaNpaplqgio-
mux nam® 12,3 kM,

B npoexTe npeaycMoTpeHo 8 THnos kpen/ieHHfi, B 3aBHCH-
MOCTH OT MEeCTOMO/NIOXEeHHS MO OTHOLWEeHHW K MOTOKY, Ieo/OrH=-
YeCKHX YCNOBHffi B OCHOBAHHMM, XapaxkTepa paborei aamb u ycno-
BA MX CTpOHTe/IbCTBA,

B pauboiiee oTBeTcTBeHHBIX ywacTkaXx HukxHero Obeda Ha
cnaboM OCHOBAHMH CO SHAYHTe/bHLIMH MECTHLIMH pa3MblBaMH
NpHMeHgeTCcsd Kpell/leHHe H3 3aaHKepHbIX Xene300eTOHHbLIX CBak-
obGonoyex omameTpoMm 1,8 M c xene3obeToOHHBIM pPOCTBEpPKOM,

[ pyHTOHenpoEHNaeMOe YyN/IOTHeHHe Mexay cpasMu-obologkaMy
BBINOJIHAETCH B BHAe CIJIOMHOK CTEHKH H3 MeTallllH4eCKoro
wnyRTa, [OpH3OHTANbHAA H OTKOCHAS HACTH KpelUIeHH# 3anpo-
eKTHpOBaHsl H3 cOopHBIX Xe/le300eToHHBIX NAHT HA o6paTHOM
¢unbTpe., Ha ywactkax conpsxenns nam6 co mHTOBOH NAOTHHOH
B BepXxHeM Obede nmpEMeHgeTCs TaKOe Xe KpeluieHMe, HO Oea
AHKEPOB.

fng cospnaHEs CKBO3HBEIX CTpyeHanpapilsiomux aamb npEMe-
HeHbl cBam-000n104kE ¢ 3actpoitkoft 50%, rosnoesl ceaff OMOHO-
JIH9eHbl Xele300eTOHHEIM pOCTBEDPKOM , e

Opyrre THNEI KpeIUVICHHH# BLITONHAIOTCH Xene306eTOHHBIME
UluTaMu H KaMeHHOR HaGpocko#, Knacc kanmTanbHOCTH cTpye-
Hanpapnsomex aamM6 - propo#t, OTMeTka Bepxa nam6 B Bepx—
HeM Grege - 80,00 M, B mmxHem - 79,00 M, wupHEa no Bepxy




Onuia semagnopt mioTuus 870 M, WHpHEA 1O rpebno
41,6 M, MakcuManbHasg BbLICOTA 8 M, orMeTka rpebus 80,00 wm,
pacnoiioxeHa Ha OOHO#f OCH CO WHTOBOHN noTHHoOfl, Knacc xa-
IHTANLHOCTH - BTOpOH. 3eMigHas I/IOTHHA COBMeEMEeHA cO CTBO-
pOM MEepPeKphiTHS peKH. B nonpOAHOf YACTH MIOTHHbEI CO CTOPO=
HBl BEpXHErO M HHXHero ObepoB yCTPaHBAIOTCH xkamMeHHbple Gad-
xeTs WHpHHO# no sepxy 10 M. Teno NAOTHHbB BO3BOAHTCH H3
MecTHBIX rpynTos (cyneceii, CyIVIHHKOB H np.)- OTkocul ee
ppille BAHKETOR KpensaTcs KaMeHHOMH OTC LUTKO R,

MecTononoXenne BoA03abopop B MArHCTPAIBHLIE K aH allbl
OPHHATO B COOTBETCTBHH C yTBEepXAEeHHbIM MPOeKTHBIM sana -
HHEeM,

CymecTpylomuil Xele3o0eTOHHbI! pPeryisTop Ha xaHane Kbia-
KeTKeH IlponyCkHolt crnocobHOCTHIO 180 M~ /Cex peKOHCTpYHpYeT=
cq QNS NpOMyCcKa pacyeTHOro pacxona Ao 460 M /cek, Una xa-
nanop EM.Jlenmia u CoseT-f16 npeaycMoTpeH onHH OOmHK BO =
noaabop 00be.l HHEH LIM MOOBOMS IHM KaAHAIOM MJIHHOH 3,7 xm
ma pacxon 530 M /cex C KOHUEBHIM pononenuTenem, Bonoade-
NHETENb COCTOMT H3 ABYX KeneaobeTOHHBIX pery/isTopoB xopob-
ATOIO THIIA, NMepeKpbiBAe@MbIX IJIOCKHMHE sarsopamu, Hnsg xa=-
vana uM.JleHEHA OH pDACCYHTAH HA pacXxol BOAR 330 m /cex,
nana xanana Coper-$i6 na 200 M /cexs [Monypunas u BonoGoii -
Hag YyacTH, & Takke pucéepma KpernsaTCH MOHOMHETHEIM OeTOHOM
1 BeTOHHBEIMH COOpHLIMM NJIHTAMH. Yepea BOAOAeNHTe/lb Npedy—=
cMATpHBAETCS ABTOAOPOKHLIH nepeean ¢ rabapHTOM [=Te.

B xauectTpée phHIOOJAMHTHREIX coopyXKeHH}t MPHHATH pbibo-
aarpafuTe/]H THIA [JIOCKOH CEeTKH c poibooTBOAAMH B HIOKHHH
fred rEAPOY3a.

OTCrOMHAKH € MEXaHHYEeCKOH OYHCTKOMH, npy XKaMepHhble,
CTpoHTENbCTBO HX MPHHATO B NBE ouepenn, JlesobepexcHbli
OTCTOHHHMK PACHIOJIOXeH B HIDKHEeM 6nepe, B nepmylo odepenb
CTpOHTeNbCTBA BEIMONHSIOTCH ABe KAMEpbl WHPHHOR NO AHY
45 M kaxnpasa, anuaop 700 M, pacueTHad rnybuna poan 9,8 M,
Bo mTopylo o€epelb Kaxaas Kamepa pasliHpsieTca Mo AHY A0
90 m (pacueTHas TIyGHHA BOAM A0 10 M), B KOHUE KAaXA0oii
KaMephkl YCTpPanpaloTCH wene3aoberonHbie OroIOBKH C ABYMSH
AMHASMH PEMOHTHLIX H OAHOW JIMHHEH pabo4YuX 3aTBOPOBR OAHHA-
KOBOl KOHCTPYKIHH, 3aTBOpHI ABYyXCeKUHOHHEIE, KONECHLIE, pasa-
mepom 8x6 m, ManeBpHpoBaHHe saTpoOpaMH NMPOH3BOAHTCSH KO3=

€ 3¥39

N i

17

s ¥ -—-——‘_l_'ﬁ

b




NOBKMM KpAEOM rpy3onoabeMuocThio 2x15 7. lMpapobepexnn i
OTCTORHHK PACHNOJIOXEH B BepXHeM 6nepe, B nepayio ouepelb
SHUMONHFIOTCH ABe KaAMepLl WHpHHOK mo Ay A0 50 M xaxnas,
anasoft 1554 M u raybmsosi 8,8 M, Bo sTopyio OUepenb Kaxnas
KamMepa paclEpseTcs 0o Ay A0 80 M,

JlepoBGepeXxHblfi CyAOXOAHBIE WJIIIO3 obecrneyspaeT CBA3b
MeXAy BepXHHM ¥ HEXHEM ObedaMi I'HAPOYS/ia, On sanpoex-
THPOBAH OAKOHHTOYHBIM, OOHOKaAMEpHbIM, K ene300 eTOHHLIM,
Kamepa AOKOBOH KOHCTDYKUMH UWHPHHOH 18 M B none3HOf WIN-
goft 150 M, Fonosr mutioza ofopyayloTes CerMeHTHLIMN HOJHO=
NOBOPOTHHIME BOPOTAMH, HO3ROILIOMEME NPOH3BOARTE HANOIHE=
HEe ¥ ONOpOXHEHHe uJI03a H3~NO/A MmMHATA. JNpapledde LTOSOM
ABTOMATHINPOBAHO H OGymecCTB/IseTCH C nylbTa, pacno/oxeH-—
HOI'O HA HEDXHeH 'oJiope ILJ/1i034,

CymecTByKmHae OrpafATe/lbHble namMbu: Boonib Deperon
AMyOapbH pPEeKOHCTPYHpYIOTCHA: HX BBICOTA 6yneT nopeleHa M0
2,6 M, mupEaa rpebig Ao 6 M H ynmoloxeHHe OTKOCOB AO 1: 2,
O6mas NPOTHXKEHHOCTH PEeKCHCTPYHpPYyeMhiX OrpalHTeidEHBX namG
100 xm,

A BTONOPOXHEIE MOCThLI 3alpOeKTHPOBAHH HA y9YacTKax
nepecedYeHHs MArHCTPAAbHLIX AQPOr KaHA/aM He Omopsl MOCTOB
npelycMOTpeHHN H3 CBafi—000/I09ex AHaMeTpoM 1,6 M ¢ Xelle30-
GeTOHHBIMH POCTBEepXaAMM.

¥eneanonopoxueifi MocT uepe3 kanan Coser-fi6 B MecTe
nepecedeHMs Xelle3HOAOPOXHOH MArHECTpAIN Hapaxoy-Kyarpan
KAHANOM - Xele300eTOHHLIM, TpeXupo/ieTHHIH, ¢ OmMoOpaMu Ha
epasx~obonouxax, [Anusa nponera 18,7 M,

O6neMbl pafoT B CTOWMOCTEL CTpOMTenbcTpa, CpomHnie
o6neMbl paloT N0 OCHOBHBIM COOpYXEeHHsSM IHApoya/ia ( Aai-

Hhe TeXHEYeGKOrO NpoexTa) npeldcramsileHn B Tabn, 2.
O6mas CTOHMOCTH CTPOHTENLCTBA 1 axXHATAUCKONO I'Ei-
poyaia mo yTBepXOeHHOMY NpoekTy B ueEax 1868 r, - 152, 28

MITH,py6., B TOM HHC/le CTPONTENLHO~MOHTAXHLIEe paboThl =
134,868 mma,py6.
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Bua paboTw

Tabnuua 2

JeMligHbI €

B TOM YHCJ/Ie BHINOJHAeMplie
reApoMexXaHu3aune

BeroHusie ¥ XelesobeToOHHLIE

B TOM uyEcne: cOOpHE#
csag~-000n09KNK

Kamerrbie KpelleHEMs H yCTpPOf-
CTBO QPHALTPOB

M ouTAX MeTalloOKOHCTPYKIHA

[TorpyxeEre MeTaVINGeCKOIr'o
HINYyHTA

unponaonanus CeTORHEX
rnopepXHocTeH

[Monrororxa M3 acpanbroberToHa

B Tabn,3 npuBOAMTCH CTONMOCTE CTPOHTe/NLCTBA HeKO—

{ - ANNERA - Koangecrso
: HAMEepEeHHd
THEM 34302, 58
’ 18688, 0
. 388, 01
’ 80,75
4 20,00
» 770,22
ThiCs T 8,20
” 6,08
ThiC.M 1507,0
Tuu.ua 11,0

TOPHIX OCHOBHLIX COOpYXeKEfl rmiapoyana pasiena “A" - obnex-
TOB OCHOBHOINO NPONSBOACTBEHHOrO HasEadveHnas (B ULeHax

1969 r.),

Xof CTPORTeALCTRA I¥ApDOysna, OoHOmHOE CTPOHTENh—
CTBO O TEAPOY3y BHINOAHEETCR ympamienneM “Taxmaramrui-

posHeprocrpoit”.

Paborn no noAcoCHO-BCHOMOraTe/lLHOMY KOMNJ/IeKCy H

rpaxdaHCKOMY CTPOMTeALCTBY BeAyTcs ¢ 1864 r., a mo oc -

HOBHMM COOpyXeHKEM - ¢ 1866 r, B noaroTosRTeAbHLIfi e~
prn (1884 r,) ma ywacTxe CTPONTeNLCTBA GLUIR MpOBeReHM

SKXQNepEMeHTH Mo DOrpyXeHrio ceafi-ofonowex, Paborm ocy-

18



d"\uﬂ.:.. .r; ;
- E Il

T AT e - ——
b &l Ii. =
|

: - : _.I L.
.li: -_ '.I':"

Il"'lj_ll o
MeCTHISNECH ﬂm@aﬂmu Ne 427 Moertorpeera Ne 4, a
peaynprarn obobuanwes UHUHWC MumucrepcTna Tpamciiopr=
HOT'0 CTPOHTEeNnLCTBA, B HTOre yeranopied HOBLI# Ccnocob -
norpyXeHus {cnncnﬁ AOH,.yOWAX :uam) Ha ruy&ny ao *“4
80 m cpaft~oboiouex B CNOXHLIX I'eONOrHYeCKHX yCAOBHAX
CTPOHMTENLCTBA PR HANHYHE NONYCKA/BHAIX [pocioeK pmlq—
HOft MOUKOCTH H ocCymecTelieR monbop npuﬁxuumm:ﬁ" 00
nosaEHs, Hapaay ¢ 3TuM NpoOBOJEAMCE paboThl HO C
OINTHMANKH Or'0 I'PYHTOHelNpOHHUaeMOor'0 YINVIOTHEeHHH MEH@'W
M E,

Tabnrna 3

CTOEMOCTB, ThiC.pyDe.

|

CoopyxeHEe
I obmas l CTPOAMOETAX A

[HaTopas nnotwra ¢ pubonpo-

NYyCKHBIMHE MpOJieTamMH 18331 16840
[loopoasmee H OTROAsAHIee pyeila 7083 7083
3eMagRAg NIOTHHS C NepekKphiTHEM
PEeKH 1537 1537
PexoHCTpyKnHS I'OJIQBHOI'O pery/id— :
Topa kaHana Kniskerxen 268 222
Cynoxomuui#i W03 ¢ NOAXOOHLIMH
KaHallaM ¥ 3846 3780
- Korueso#fi sononennTenk Ha o661 -
elMHEeHHOM KaHajie 1612 1485
PrbosamuTHLE COOPYKeNKs 8624 3420
26651 28651
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B COOTBeTCTBMM C [MLHPEKTHBHBIMH CpPOKAMH CTpPOHTE/lb=
crTpA ruApoyana Oeil cocTapiieH H yTOYHEH NycKkopoOi KOMIVIEKC,
KOTOpBL{l BKIOYAA MUHHMAalIbHOE KOIHYeCTBO 06 beKTOR, CNO-
cobubix B camce Gnmkaiee npemsi obecrednThk CO3AAHME He—
06XONHMbLIX NOPH3OHTOB B AMydapbe AN I'apaHTHpOBAHHOIO
nonosabopa B CyllecTBYOWMe HppHTraunoHHble KAHAble

B nyCKOBOH KOMIUIEKC BOWNIA: MHTOBAS [JIOTHHA C pui60-
poryCKHEIMK coopyxennsamu (Ha 99%); cTpyeHanpapJsioLKe
nam6er (56%); moasodsmee H OTBOAsdmee pyciaa (67%); cy-
noxomupifi mawoa (100%); 3emiagnas NAOTHHA C NepeKpbITHEM
(100%); nambu obpanopaHus (35%); kaHaasl NOAKIIOYEHHS
(20%); oTcTOHHHKH (28%).

CTOEMOCTh NMyCKOBOTO KOMIJIeKca 09,6 max,pyO.

Mo OCHORHLIM COOpYXeHHsSM HeoOXoArmo ObLUIO BAHIMO/IHHATE
ASHaypTeNbislli 06BeM CTpPOHTE/1bHO~ MOHTAXHLLX paboTr: 3eMid -
EpX - 17792 *rmc.ua, GeronabXx — 277,40 TBIC.HE{ B TOM H4HCIIe
cﬁnpﬂ%m 60,36 Tth.Ma), xaMeHHbIX pabor u ¢pmabTpos - 413, 70
THIC,M , MOHTAX METAaVIOKOHCTPYKIHHA H 3abuBKy MeTa/lIH9eC-
koro mnyara - 10884 T,

B crpoATeiLCTBe T axyaramckoro ruApoyaia 11 pHH MM al0T
yyacTHe pasiiiyHble OpPraHH3alny, MeXaHHdeckoe obopynopa-
HEe /Ui Hero M3roToB/seTcs Ha MHOIRX 3apolax Halmen CTpa—
H I,

Mycxoso#t kommiexe ruapoyana (I oyepedb) CTPOHTENH
oBsaanych BHNOMHATE ko AHio poxaenns B.H./lemmna - 22 an-
pensi 1873 r. 1o o6a3aTe/bCTBO B OCHOBHOM BLIMOJAHEHO B
CpOK,

Cefituac BeayTcs paboThl NO 3apeplieHHIO OCTAa/lbHbIX 061~
exTOB ruapoyana. CTpORTeNbCTRO T axWaTaliCKOro FHApOy3Jia
saMeyeHo 3akoHdrTek B 1875 1)

OnuIT NpOEKTHPOBAHHS H CTPOHTEALCTBA TaXHaTAMCKOrO
rEApoOy3/ia, Kak nepeoro Ha AMydapbe KpyHnHOT'C I'adpoy3dna,

MOXeT OLITh HCHONB3OBEH MPH NMPOEKTHPOBAHHH H CTPOHTe/lb—
CTEe THAPOY3JOB B aHA/NOTHYHBIX YCJ/IOBHAX,
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2. TexuEuecku#i NPOEXT OCHOBHBIX mp;rm
reapoyaiia Ha p.AM}-naphe, BEIMOJIH € "HBIf m

*Cpenaarrunposoaxionox” (1866 r.).

3, Paboyue uepTeXH OCHOBHBLIX COOpYXeHHH TaxraTauwcKkoro
raapoyana,




YAK 626,134

1B JLUASOPOCT, ri.HHX.IpOeKTa

(CpenasrunpoBonXIOnOK)

MPOTUBO®UILTPALIMOHHA I 3ABECA

B OCHOBAHUU 3EMJIFHOHN IVIOTHHKEI

YUMKYPTAHCKOro BOAOXPAHH/IHLIIA
HA PEKE KAUKAAAPDBE

O6muEe CBefeHHS O BOAOXpAHHIKIE

YgMKypraickoe BOAOXpAHEIHIE PACHONONEHO Ha peke
Kamkanapbe B 60 xM BhIIe I'opoAa Kapuu, Bonoxpammamme
pycnoeoe, BeeneHO BO BpeMEHHYIO sxcnnyatannio 8 1880 r.,
a p nocrosEEy®L — B 1863 I,

OcHOBHOe HadHayeHHe BOAOXpaHH/AHmA — CEe30HHOEe H B
nepcHeKTHEBe MHOTO/leTHee peryjapoBasHe CTOKAa Kamkanapb
B meNsX JOBHILEHES BOA0O0ECHEeYEeHHOCTH OPOCHTEIBHEIX
CHCTeM H pa3BHTHS OpOMIEHHA B 6accefine pexm ¢ 48 Teic.ra
(1958 r,) no 126 Teic.ra npH YC/IOBHH NOBBIUEHHAM KIIA cy-
meCTRYKMAX CHCTEM N0 0, 65.

[lpoekTHOe 3aAaHHe, TeXHHYECKHH# HPOExT H paboume
yepTexXd COOpyXeHH# HHEMKypraacxoro poAoXpaHunEma O sriE
ALITOMH @il HECTETYTOM “Cpenasrmnposoaxtonok”. CTpou-
TenbcTBo ocymecTaasnock CMY *Yamiyprascrpoft” Yarnae—
BOACTPOSi, IlONHEBIA MPOEKTHEIA 00beM BOAOXpaHEIAILA 500
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umi.ua BOALI NIPH MAKCHMA&/ILHOM HANope 83 M (passocre
OTMETOK I'OpH3OHTOB BOALl MeAly BEPXHHM M HHAHHM ﬂh._f,..
bamu B pycnoso# ﬂaCTu'!;annneanaﬂ eMKOCTE 480 mmu.v,
mepTeuifi o6bem 50 mMiE.M -~ Ha JaWIGHHE BONOXpAaHWIKIA
B MepHoA SKCnayarTands, PacHeTHLIR CPOX 3auNeHns olipe/le~
nex B 38 rouna,

OCHOBHBIE® COOpPYXEeHHS BOAOXpAHMAHmMA — 3eMJ/sHas 1710—
runa B GameHHbIli BOOOBEINYCK-COpOC OTHECEHEI KO BTOPOMY
K1accy nNo KaAanHTAILHOCTH,

Teno nnoTHHEEl passoponnoe, lleETpanbhHas HacThb (ﬂnpo}
cyrnuHEcTas, a OoxoBble NPhE3MhEl ynopa BhLINO/HEeHL H3 Nes—
qaHO-I"DABENLECTOI'O I'PYyHTA, OfbeM HACHLIIH Tella N/OTHHEI
7280 THICeM Hanopesifi oTkoc 3axpel/eH c6OpHLIMHE Xelle30—
GeTOHHLIMHE ¥ MPHOAHTHRIMH OeTOHHBIMHE JUIHTAMH TO/UIMHOH
15-25 cm, Ha ykpenuTensAble paboTel H3pacXoAOBAHO 87
rhic.M GerToma, [Anuma mioTHEB nMO rpebEio 7,5 KM, Hanb o/ b-
masi BbicoTa 33 M,

OcHOBaHMEM NeHTpalbHO# 9YACTH NAOTHHLI CAyXaT &aL1io=
BHANBHbLIE OT/NOXKeHHs noimbl Kamkanapbu H TpeX HaANMOHMeEeH-
HEIX Teppac, & KOHIEeBbIX YHYACTKOB —~ CYIVIHHKH YyeTBEepTO#R H
JlecChl NATON Teppac,

AnniopHii MepBeIX TpeX HaANO#UMEHHBIX Teppac NMOKPAIT
MenKO3eMaMH; CyIVIAHKaMH, I'VIHHaMH H CynecsMH, MOIHOCTE
koTopeix konebnerca or 0,5 no 8 M.

AnNOBHANBEBIe NecyYaHo—rajleydbie OT/0XeHHs XapaKTe-—
pE3ylOTCs GonbliMM pas3HoobpasmeM MeXaHHYEeCKOro cocTasa
(oT raneusHKOB 10 TOHKO3EPHHCTHIX Meckos), Gaaronaps
yeMy BelHuYHHA KO3¢ppunHeHTA (HIbTpDANHH HX H3MeHdeTrcd OT
44 no 0,9 M/cyTkH, a4 BelH4YHHA KOS¢pPHIHEHTa HEONHOPOA-
HOCTH - oT 82 po 3.

Ha xoETakTe NOKpPOBHBIX MEJKO3eMOB H NOACTHIAMEX
BX NeCYaHO-TPABHUHEIX OTNOXeHH{ B mpedeiaX TpeTbed Tep—
pacsl BCTpeYalTCs NMPOCNOM NecHYaHMKOB Ha H3BeCTKOBO-IIA-
HHCTOM ILEeMeHTe H MeprelucToiXx rnmH momuoctbio 0,8-1 M.

Bamwennnift BONOBLITYCK COBMEmEH C KaTacTpodryeCKHM
BONoc6pocOM H COCTOHT H3:

—
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BXOAHOI'O OI'OJIOBKA C PeMOHTHON NHHHe# NNOCKHX
ATBOPOB,

HaAlopHo@ TpeXo4ykoBoit Tpybel ¢ orBepcTHsME 3x8 M;

Oawnu C AByMS JIKHMSIMH IVIOCKHX 3aTBOpOB 2X3 M,
HAPAB/IHYECKHM [PHBOAOM H BOAOC/HAHBOM, PACHONOXEHHbLIM
o nepuMmerpy Oamnm Ha orMmerxke HIII' 488,20 M; B nanba-
l@HHOM 3[JAaHHH YyCTAHQBIEeH NHCTAHUHOHHEIH Ny/lbT ynpapile-—
HSl} _

OeaHanopHO# TpPeXxo4KkoBO# TpybOrl C OTBEpPCTHAMH
x4,5 M;

npasobepexnoro u nepobepeXxHoOro peryisiTOpoB NpONyCK—
off cnocobuocTeio no 22 M3/cek Kaxanili, COBMEmMEHHbLX C BO-
o00#iHBIM KO/IOANEeM, KOTOpLI 3aKaHYHMBAETCS BOOOC/MBOM,
OANepXHBAWOIKUM KOMAaHAHLIE OTMETKH;

Boaobos co cnupoM,

COpocHo#f pacXxod BONOBLITYCKA IpH Hamope, COOTBeT-
reyiomeM otrmerke HIIT 488,20 M, cocrasaser 330 M°/cex.

Hepea BOAOC/AMB -IIpH OTMeTKe MIIT" 489,25 M mMmoxer
bITh cOpowen pacxoa 127 M °/cexk.

BEIHEHHI:IH BONOBLINYCK pACCYHTAH Ha NpONyCK pacxoaa
50 M°/cex npd pabore OByX MNOHHBIX OTBEpPCTHH Tpybml H
onocnuea npe MIII' 488,25 M; B aTOM cilyyae nomyckaeTcs
\BAPHHHOEe 38KpLITHE TpeTbero GTEechHﬂ.{DCTanhﬂnﬁ pac-
on maponka 0,1% oGecnewennocTH ceoimre 350 M- /cex akky-
AyJIHpyeTCHd B BOOOXpAaHHW/IHIIEe, JId Yero cpepxX NOIMHOHK eM-
cocTr 500 MAH.MS npedyCMOTpeH AONONHHTeNbHEI# 00BeM
y 50 mnﬂ.ma, KOTOpEIli BNOCAACTBHH ABTOMATHYECKH cpaba—
'LIBAGTCH Yepe3 BOIOCIIHB.

B ponosninyck ynoxeHo 18,8 TbIE.ME OeToHa H Xenezo-
)eTOH &,

-‘Illonnass cMeTHass CTOEMOCTh CTPOHTE/NBLCTBA BOAOXpAaHH—
imma B nesax 1955 r. @ macuiTtabe nen 1961 r, cocrasuia
16320, 7 TeIiC.py6., a Obmre 3arpaTel Ha 1 M® nonesHol eM—
(OCTH BOOOXpaHHnIMma cocrtaepasioT 3,63 kon,

$uAbLTpalKS Hepe3 OCHOBAHHe IJIOTHHLI B
NCpHOO 3KCIyaTAlHH

dxcnayaTaiusg BOAOXpAHHNMIIA ocylWecTeisierca ¢ 1860r,
)6beMBbl HANONHeHKf M HX NapaMeTpbl NMpHBEOEHbLI B CJCAYIO-

1ett Tabnuue,
25
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B nepuon sKCn/lyaTaludi BOAOXpaAHHWIHILAE HMeNH MecTo
NpofiBNIeHUsT NOBLILEHHON COCPeNOTOYEeHHOR (H/ILTpAUHM Yepes
OCHOBAHME NAOTHHLI ¢ OoOpal’oBaHHeM KI4Yefi ¥ NoA3eMHbIX
ranepeli B HWkHeM O6bepe, ocobeHHO B nMpeAenax TpeTbe#
reppachl, Pacxon HekoTopeiX Kawouye# Aoctaran 50-85 n/cek,
a pbixolawas sona OGbula MyTHOMN, YTO YKA3bIBAJIO HA MeXa-
HHYeCcKyio cydpdo3nio B I'pyHTe OCHOBAHHHA IUVIOTHHLI,

[ToppnuenHas ¢GuibTpauus ¢ Cy(pjOSHOHHLIMH HABJIEHHAMH
naubonee yerko Onuia BhipaxeHa B 1868 r,, xorna Makcu-—
MallbHOe HalnollHeHue BOAOXpaHmnEma cocrapuino 470 MITHoM
¢ orMeTkO# ypomHs 487,55 M, To ecThb Bcero Ha 0,65 M
umxe ormerku HIMI (488,2 M), O6nvem Gonee 400 MIIH M
NOMIePXHBANCH OKO/NO 4YeThipeX Mecsunes, B 9TO0T nmepHoA
na ygactie ot [NK 38+00 no IIK 43+50 mabnonancs BrmOC
FrpyHTa H3 CyllecTBylolnlej JIMHHH [ApeHaxa, a Mexly [NHKeTaMH
49 u 50 B HHXHeM Obepe B 250 M or ocH maoTHHB! Obuia
obnapyxena noasemHas ranepes wupuHoii 50 cM ¥ BHICOTOM
30 cm, monyumpwas pasputne Ha 170 M B anMEHy (BCKpLITad
yacTh) B CTOpPOHY BepXHero Ouneda,

[lonobsoro poda moA3eMHble rajleped Ha KOHTAaKTe 10—
KPOBHBIX MEJKO3¢MOB C NOACTHIAKIMEMH HX necyaHo=rpapup-
HBIMH IPpyHTamMu Obiin oOHapy)XeHbl H Ha ApyrHX yyacTrax
HwkHero 6beda maorTmnm: B 1961 r, ma [IK 42+15 (BCckpuiTa
na anmay 30 M), B 1871 r, npE CTpoHTe/lbCTBe BTOPOH
nuuuu npenaxa na MK 40+50, p 1872 r, npx pemoHTe nep-
poft nuumu apenaxa Ha (1K 43+70, s 1873 r, npu cTpouTelb-
CTBEe BTOpPOi JIHHHH OpeHaxa MeX[y NEKeTaMH 51 u 52,

Pa3sHTHe NOO3EMHBLIX KOHTAKTHLIX rajnepeti B OCHOBaHHH
W pacnpoCTpaHeHHe HX [OA IIOTHHY MOATBepX1aeTCsd NpoBe-
neHHbMHE B 1973 r. HHBEKIHOHHBIMH paboTaME Ha ONLITHO-
nporapoacTeennom yuacTke ot [IK 40+50 no MK 44+00, Tak,
Ha IK41+55 npu oO0opyAOBAHHH CKBAXHHbI HHBEKINHOHHOH KO-
nonuo#, npobypennok B 4,5 M OT OCH NIOTHHH B CTOPOHY
HIKHero 6bedha, M 3ajlEBKe 3aTpyOHOro mpocTpaEcTpa 06ofi-
MEHHEIM pacTBOpoM Onwio m3apacxonosaHo 15 M°® pacTeopa
amecTo 3,5 M3, Beposarso, 11,5 M2 pacreopa momno Ha
3ano/lHeHHe NyCcTOoThl, 0OpasoOBaAHHO} MON3EeMHOH# KOHTAKTHOH
ranepeefi, paspHBlielics B OCHOBAHHH NOA NJIOTHHOMH,.
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[lpp ocmoTpe Haud BONOXPAHANAWA B ceurabpe 1770 r,
(B 1969 r, ponoxpaHuiKile HOANOC rp ne cpabarsiBasoch
H yaluia He '.'J(.:hrif'iTI:-H[jh.'luEh) or MK 87+00 po TIK 55+00 v no-
nowWpsl BEPXOBOrc OTKOCA B NOKPOBHAEX CYT/MHKAX O H
obHapyXeHLl TpemuHbl,; MaKCHMAAbH A WHpUHAa pPACKPLITHSA

KOTOpbLIX C MOBEPXHOCTH AOCTHIala 15-20 cm, Onm npocle-
WHABANIMCH HA BCeM NpPOTKEHHH ydYacTKa H pacnolarainch
B OCHOBHOM BAONL OCH NIIOTHHEI, | aKHe Xe TpeuHHL O 1T
oBuapyXeHb B pafioHe Bonopuirycka (pycrosas 4aCcTh) MeXK=—
ny nuxkeramm 32 # 33.

Panee nonobOHple TpeilHHbl B NMOKPOBHLIX CYIVIHHKaA

pGAMSH MOMAOWBHI BEPXOBOTO OTKOCA NIOTHHEI ObUIH obnapy-
weHb B okTsbpe 1965 r. (nocne HanonHeHHs B 1964 r,)

na Tpex yuacrtkax: ot I1K42+00 no [1K 43+70, ot IIK 45+80
no MK 48+10 ® or INK 52+00 no ITK 54+00.

KouTponbHasi HHBE/HpOBXa yCTAaHORISHHBIX HA rpebiue
WIOTHHbLI BpeMeHHbIX penepop (uLIThipei), BbUIOMHeHHAS 30
cenrabps 1970 r., nokasana, garo 3a mecthb 1eT (c oxTabps
1964 r. no oxtabpr 1870 r.) ocanka Teaa H OCHOBaHHS
NAOTHHBI HA BOAOMNPOHHIAEMOM y4HaCTKe OCHOBAHHA OT [TK
25+00 no TIK55+00 s cpeamem npousouuia Ha 15 cm. Mexny
nakeTamMu 41 u 42, rie pasBHTHe TpeilHH B BepxXxHeM Obede
A OoHaros COCpPeNoTOYeHHOH (PHILTPaUHH (rmzuqeﬁ) B HHXHEeM
6bedpe Hambonbluee, ocalnka HNocTHraa 21-25 cm.

XapakTep pAaClo/0XeHHS TpeUIHH M HX K/IHHOBHAHAadA
dpopMa MO3BONAKT NpeAmnosarath, YTO NpHWuEHO uX obpaso-
BAHHYA SBIAeTCH HMIrdd NOKpPOBHOI'O CYTVIHHHCTOT'O NNAacTa,
BhIGBAHHBLIN OCAONKOH OCHOBAHHY MNOA MJIOTHHO M.

Cornaceo npopenensbiM B 1965 r, pacyeramM yCTaHOB~-
JIeH0, YTO OCHOBHAad OcCajlKka OCHOBAHHA NOA MJIOTHHOH OT OO~
NOMHATE/IBHBIX HArpy30K 3aKoH4YHJlack B CTPOHTE/AbHLIH e —
puon, To ecth B 1963 r, llpu ocmoTpax coopyXeHHii BOAO—
xpanunpma B 1861-1863 rr. Bhineyka3aHsbiX TpedlHH B Npe-—
nenax TpeTbel Teppachl He Owuio obrHapyxeno. Crenosarelib—
HO, OHM oOpas3opanuch B pedylbTaTe NONOJAHHTE/ILHON ocal—
KH OCHOB&HHS MNOA M/IOTHHOI,

NononurTensnas ocanka, Bbi3BaBliasg paspbls CHOI~
HOCTH Kpolomero CyrIHHHCTOr'O mjlacTa, MOrJia NpOH30MTH
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Ja CHeT BLINOCA MeNIXHX (paKuMft B necyas

rpyiTe OCHOBAHHS NNOTHHL B PE3yALTATEe MeXaHNYecxof
cydpgpoany K nocienyumero nepepacnpellefieHEs cxeilera
IPYHTa.

Hauunaa ¢ 1981 r,, no nNpeanoXeHsl® CHeNHANBELX KO-
MHCCH{l, OCYMEeCTBIANHChE NPOTHBOGHALTPAILHOHNHEE MEpOonpHs~
THH, HalpasleHHbe HA NPeNOTBpalleHHe PA3BHTHS Bpe/HbLIX
ABJIeHH NMOBLIMEHHOK (EHALTPANNE B OCHOBAHNH [MIOTHH his

OnHaxko, KAK MOXa3aj ONkT SKCHAyaTauHH, HECMOTpA HA
punonnenne Gonpuux ofvemMos Takmx paboT, xak NpPRTPY3KH
necyYaHO=-I'paBHfiEbIM I'PYHTOM OCHOBAHHS Yy NOAOMIBE HH30BO-
ro orxoca maotmser or MK 28+00 no K 54+00, ycrpoficTeo
Meppofi JIHHMH 3AKpLITOre TpyGuaToro lApeHaxa B HEXHEM
6nede or MK 18+00 no MK 30+50 x or K 35+00 no TK 81+00,
npespalleHEe I'OJOBHOTO ywacTka npasobepexuoro xasana s
3aKkphiThifi TpyOuarhifi NpeHax, 3anenxa TpPeUlHH B BepXHEM
Ghede C OTCHLINKO# MOHypa, ~ THX MEepONpHATHA ASS HpeloT-
Bpamentst CypPOIMOHHLIX SiB/IEHHH B OCHOBAHHE IVIOTHHEI OK&-
3anoCch HeloCTaTOYHO,.

[Tpopa6orke no 06OCHOBAHHI NPOTHBOQAILTPa~
HHOHHO# 3apechi

Ona yMembueHES NOBhilleEHOff (EAbTpauUME H NpexKpa-
menms cydbdodur B ocHopammm mioTmEEl B 1888 r. GOm0 pexo-
MEHAOBAHO YCTDPOHCTBO WHBEKNHOHEOf 3apech ANHHOA 3 KM
Ha poAonpoHENaeMoM yuacTke ocHopamms oT K 25 no MK 35
(pmc.l ® 2).

B 1865-18668 rr. mEcTETYT "CpenasrEnposoiAXionox”
BBLILOJIH HJl npopaboTkH, O60CHOBHBaKmEe HeoDXOAHMOCTE
SOSNAEREA HHBEKIHOHHON 3apeckl B OCHOBAHHH WIOTHHEI C
y4eTOM OCylleCTRIeHHEIX B MpoHecce SKCI/yaTalsH HOHOI-
HETeNbHBIX MPOTHBOPEALTPANHOHNHLIX MEPONPHATHE B HIKHEeM
Brede,

B npopaboTkax npopeldeH AHANHE3 YCTORYHBOCTH I pyR~—
TOB OCHOBAHEY MJIOTHHB NMPOTHB CAEAyOmEX BEAOB (QEALTpa-
NHOHHMX pa3pylleHHEfii KOETAKTHHI Pa3MEIB, CYPPOINs X Bbi~
nop Ha BeiXoAde NMOTOKA B HEXHEA Obed.
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PacyeT HA KOHTAKTHBIA PASMLIB BHHONHEH N0 MeTORy
B.C,Heromunoft,

Onpenenenne paspymalomnXx rpaANeHTOB HNPN KOHTAKTHOM
pasMupe NpoOBOAMIOCH HA OCHOBAHHE [AHHLIX TI'e0NOrEYeCKHX
BipaboToK ¢ HanboNlee XapaKTepHLIM I'DAHY/IOMETpPHYECKHM
COCTABOM N0 rpapHKky SaBHCHMOCTE

fﬂ;ﬂ=f{ a‘,,?z;y )’ 2

rae ].;p ~ KDHTHYeCKH#f 'palHeHET Ha KOHTAKTHhIi pa3MpiB;

-Dm - fehcTByOmMEf#fi dHamMeTp 4HacTHu Oonee KpymHO-
SEpHHCTO'0 I'pyHTAa H3 ABYX CMEeXHhLIX;

d,, - HeicTeylomM# AmameTp wacTEl Gonee Menko—
3epHAECTOrO T pyHTa H3 ABYX CMEXHBIX;

fgy - KOB¢pPMuHEHT TpeHHs Golee MeNKO3epHHCTOrO
I'DYHTA M3 OBYX CMEXHbIX,

Honyuennble 3navenus paspywalomEX Ipalle . TOE B OC—
HOBHOM mamessTca B npenenax 0,06-0,18, Cpennernssemes—
Has penna4EHa rpaauenrta papHa 0,11, Heorna paspymamomre
rpaaserTsl pocturaimoT assagennss 0,03 » 0,38,

Heficrayomue rpainesTs (EALTPANHOHHOIO HNOTOKA B
OCHOBAHEH TIOTHHLI NPH NPOEKTHOM Hamope 25-28,2 M ¥ kK03¢-
punresTax ¢mnbrpaunn K=15-17 M/cyTkr xonebnworca or
0,10 no 0,20 (B cpennmem pasam 0,15),

ConocTap/iecHHe 3THX BEIHYHH NOKASLIBAET, YTO DOCKOMb—
Ky QOXTHYEeCKH NefCTByIUHe I'palHeHThl pPeBbLINAIOT KPHATH-
d9eCKHe /1 NaHHbIX pa3HoCcTefi 'pyHTOB, EMeeT MeCcTO KOHTAKT—
Hbif pa3MbiB,

Pacuer Ha CypPOSHOKHYHO YCTOHYHBOCTE T'PYHTOB OC—
HOBaHHH Obul BHINONHEH no AByM Metoaam: B.C. HeTommnof m
A H.llarpamena,

Tax xax HeOAHOPONHOCTH NECHAHO-IDABKEHEbIX I'PyYETOB
OCHOBAHHS H3MEHZOTOH B WHPOKMX mnpedenax (oT 3 mo 82),
FPYHTHI NpH pacyetrax no metoAy B.C.Heromumofi 6Gninx
O6benMHeHE B ABe IPyNNb C KOSQOHUHEHTAMH HeoAHopon —
HOCTR n < 10 # ¢ ko9ppEuNEenTaMu HeomEoponEocTR 7 > 10-20,
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PacyeT Ha GFL])F‘LJ{_] 314 1O 1|;y:|'1u|; O HOpallHA NMNOTHHA C
LoppHLHEH TAMH HeoNHoOpoaAHoOCTH TY ¢ 10, noprCcTOC TR IO 0'33
H K09hpPHUHEHTAMH GHABLT pALLHH 14,7 M/CyTKH (0,017 cm/cex)
u 32,8 M/CyTKH (0,038 cm/cex) noxaskpsaeTr, 4To HaAHOOAb-
WwHif pasMep BBIHOCHMBIX 4YaCcTHU CcoQTReTCTBEHHO DyleT
0,034-0,051 mmM.

HapGonbmufi pasmMep  BbIHOCHMBEIX HACTHI OHPE=
nensadcsa no gopmyne

d :ﬂ,ﬁd:— :

rae dg - gauboNbUIMit pa3Mep BLIHOCHMOJ 4Ha CTHUblI IpyH -
Ta, MM;
K - Ko3pbuueHT (HIBTpaAUUH CPYHTA, CM/cek;

n — [IOPHCTOCTBL TI'pYHT&, B O0ONEX eOdHHHI b,

YuuThiBasd, 4TO B COCTaBe paCCMOTPENHHbIX MecHaHo—
rpaBHUHBIX TPYHTOB OCHOBAHMS 4YACTHI pPaiMCPOM 0,05 mm
K MeFce CONepXHTCs » cpeAHeM He Ooaee 3% mo Becy

4 1)

L—-E———--gzﬁu ~ 3%; KpaiHue 3HaweHuss 0,5 H 9,2%), cybdosns,
Kasanock, HCKMouaeTcs, OnHakO B pacCMOTpEeH:HBIX 82 npo-
6ax oTMeueHo 13 cnyuaer (12 M3 HUX NMPHXOAMTCH HA HHMX-~
uuii 6ped), roe codepxaume wacthu pasmepom 0,05 wvim u
MeHee cocrtapngeT ot 4,1 no 9,2%, yuro AaeTr OCHOBanHe
npeAnonaraTh BO3MOXHOCTbL Cy}ppoauu B rpyHTax ¢ 7 < 10,

Ona rpyeTop ¢ Ko3pprHumeHTaMH HeOAHOPOOHOCTH
> 10-20 B pesynbTare pacdeToB MONyHSHbI KPUTHYCCKHE
rpadueHTh Cy(pPo3HM B BOCXOAsmeM (HILTPAUHOHHOM MOTOKE
nopsinka 0,38-0,86 u nuwb B omsom cnyuae — 0,22 (cxee L,

KpuTHYecku#t TpadneHT cyhpoauu ompelensiacs Mo dop=-

>
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rae fe ~ no rpapukKy QyHKIHH 12 =f(

dfﬂ CK .
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[, - mo dopmyne
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L A
[, = — ; B KOTOpOfi COCTAaB~
MNiyan ' Ky

AMOIe napaMeTps onpedensnucks no rpapexaMm GyRxnomf

”'f(QJ ? "':f(dm'XrJ ’

raoe Ny = KO3hQHIEEHT NOPHCTOCTR I'PyHETA;

Myan = XO2QPHNEEHT NOPHCTOCTH 3ANONHETENN;
Ksan = XK02¢pHnHeHT QUALTPAUER 3aNOARHTENS;
Kip = KOSpPHUHEMT QWILTPANNH I'PYHTA.

[lepeTryOmEe rpaddeHTsl Ha Bhixode (ENLTPANNOHHOIO
noToxa B HmkHeM Obede NMOTHHL! N0 NOCTPOEHHLIM IHEADPO-
NEEAMRYeCKEM ceTkaMm umeloT penmvmEn 0,18-0,358, 3ro B
OCHOBHOM 3HAYHTENLHO MeHbIle pacdyeTHbIX, & HOITOMY
cyppo3ms B NaHHO#f PA3HOCTH I'PYHTOB MANO BEpOSTHA.

Tem He MeHee ciaydafi XpETHYECKOro rpadEeRTa BelBE-
qgmoft 0,22 < 0,35 naer ocHOBAHEe NpeAnGiararb, uTO
A B ®Toff pA3HOCTH I'DYHTOB He HCKIWYeHH CyhpPo3mOHELIE
ARNeHNY,

Pacyer #Ha cydpo3HOHEY® YyCTOH#YHBOCTL I'PyHTOB 0OC-
gosasys mnoTREn Metoaom A H.[larpamepa Ouin nposefexr
IO CTPYKTYPHOMY H MeXaHHYeCKOMY XKpHETepHsaM BLHOCA
MeNnENX SACTHEI I'pyHTA NpH HANOPHOM OBHXEHHH (QHIAETPa-—
NHORHOI'O NOTOKA&e

PacgeTh BLOAHEHH NPE CAeAylOMEX Ko2pPRUHEHTAaX
¢pmasTpaumn no reppacam: 0,038 cm/cex (32,8 M/CYTKR)
= 0,017 cm/cex (14,7 M/cyrxs),

PacueTh N0 CTPYKTYPHOMY KDHTEpRIO BLINONHEHL B
COOTRETCTBHEH C (QOpPMy/Of

32V K
d, = nep

rae d, ~ AmaMeTp Nnop, 9epe3 KOTOphleé MOXeT NPOHC-
XOOHTHh BLIHOC HACTRN I'pyHTa, CM;

.'.'-



GM"!IGEH;
K = Ko3hpHUHEeHT QUALTpAIHH TPyHTAa, cMm/cex;
n - NOpHCTOCTh T'pyHTaA, B AONAX €[IMHHUEL,
§ - yCKOpeHHe CH/lbl THXeCTH (pasro 881 oM/ cex?),

PeaynbTaThbl pacdeTOB MOKa3alH, 49TO CpPeldMii AHaMeTp
‘nmop, Yepe3 KOoTopbhie MOIyT O6LiTh BbHECEHbl YacTHILl I'DyH=
TOB OCHOBAHHS, COCTABNgeT NpH INpHBEAEeHHLIX Bblle KO3(h¢ #—
nuentax ¢mabrpanks 0,06 » 0,04 MM, a Ang K=0,052 cMm/cex
(44 m/cyTka), NMONYy4eHHOr'O NpH NOCHEAHHX H3BLICKaHHAX
NMon WHBEKUMOHHYIO 3aBecy, OH HocturaeT penw4duanl 0,072 mum,
Q10 ykassiBaeT Ha NPAKTHYECKY BO3MOXHOCTL BLHOCA 4Yac-
TRI IpyHTa OcHOmaHMa: B 13 M3 82 npoaHanH3HpPOBAHHEIX
npo6 (B Tom uymcne B 12 mpobax, B3AToHIX B HWKHEEM Gbede)
yacTeu pasamepom 0,05 Mm m Menee coaepXuTcs orT 4,1 no
8,2% no mecy (momycTEmo 2-3%).

Paspywaomiii rpadieHT (EIbTPalROHHOIO NMOTOKa I0
MeXaHHYeCKOMY KpHTEpHIO onpelesns/ics C HOMOWbLIO (GOpMYyilbl

c - a E; H! '
!Fagp_'ﬁ[f"‘\/;*' d x]!

roe d< d, - nuamMeTp BLHIHOCHMbIX (QHALTPAUHOHHEIM TOTOKOM
YAaCTHI, CM;

- KO2¢pHuUHEHT PuNbLTpaUHH I'pyHTa, CM/CeK;
Q, - 3MNHDHYECKHH KOdppmuueHT, paBHsilk 1,2 Cek;

H¢=%—- —i—(fgpﬁ : sinnc—casaf),

roe O = yromn Mex/iy HAmpasfeHEeM CHILI TSXXECTH BbHO-
CHMBLIX HaCTHU ¥ cKopocTkio (X=80° mns ropHSOH-
rTankHo# ¢winTpaunu; of = 180° mnns mocxoasmero
¢rnbTpanuonHoro moroka); A =— OOBeMHEIi BeC
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a
BOAbI, T/M ; X -~ YAeNEELIfi POeC IpyKTa,
MO, (/ = yron BHyTpeHHMEro TpeHHS
rpysTa,

B peaynsTaTe pacyeTop N0 MEXaHHYECKOMY XDHTEpPRIO
HA CyG)OIHOHEYIO YCTONYHBOCTH I'PDYETOR OCROBAHES XAk ANH
FOPH30HTANLROrO, Ta&K H Jig BOCXOAgMer< (QAIbLTpAlXOHEHOIO
NMOTOKA NMOJNy4eHh IHAYCHHS DPAIpPyWAKMHEX IpalHeNTOB
(0,58-0,82), xoTopsie npeBLNAT MAKCHMANLHO BOSMOXHLIE
rpangerTs (0,20-0,85), cnenomaTenbHO, BHEOCA YACTEN He
Oyner,

BenmunAy paspyumaiomero rpai¥esTa Ha BhHNOD HaXOMEIH

no dopmyne
7 =(—3——f)(f —n) .

A

rae J ~ yhenkEui##i Bec wacTen rpysra (2,7 TJ’HE);
A - obsemMEnf nec msoas (1,0 T)"Ha)i

{1 = NDOpHECTOCTEL I'pyHTA (p monmx Emmﬂnu), passEas
0,30-0,35.

Paspymalomut rpadieHT A/g EMeOMHXGH I'PyATOB
1, 1-1,2, Nockonbky 3Ta Be/MYMHEA B TpH PA3A NPEeBRINIAET
MAaKCHMaNbHO BO3MOXHEIY rpanreET, pasamft 0,35, Taxoro
poAa QRILTPANHOHHbBIE PA3PYIIeHAH He MOI'yT EMEeTh MEeCTa

Urax, pacuerm no merony B.C.,Herommuo#i ® meTony
A.H.larpamepa noxasanm, 9TO I'pyHETH OCHOBAHHS MNIOTHHLI
NpE CymecTRYWHEX I'panireHTax QENbTPaANHOHEO HeyCTOfYERLH Ha
KOHTAKTHH# pasMhBB E CYDPPO3HIO,

Hambonee omacHEmM BEAOM (EALTPANHOHHLIX DA3PyIeHHM
SBllgeTCHE KOHTAKTHhHI# pasMui, OE nNpE cymecTsylOmEX rpa-
AHEHTaX, KAK IOK&a3&/1 ONLIT SKCH/IyaTaluNE, BOSHEKHYR B HIDK-
HeM Obede, pacnpocTpaHseTCs B OCHOBAENH NOA HAOTEEOR X
naxe MOXeT nepeiiTE B BepXHEZ Ohed ee,

KorTaxTEas cyddo3ds, 3apOAMBIIECH, pDA3BHEBAGTCH npo-
rpeccupEo, OOGpasopanEnme Xe NMOA NNOTHHOH NPOMOKHL MOMXeT
NPEBECTHE K KATACTPOPHIECKOMY pAalpymeHHX aa,

a5
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aaAveT OTMeéeTHTL, %9 IEIIHHCTRO ABAPEA C NAD-

Hs | ; ] e/ IGHOM OCHOBAHHEBy NPORIC- _:'
a0 Ha-3A DASMBIBA HX OCHOBA&HHH 5;1.H+li!-'1 PALLHOHH BIM !'IGT{JEQH.
oOvonopNeHHOI' O SpR/1IeHHHEME NPOIHE,

Ha ocHOBaHNH ONBIT: KONy aTal¥H ROAOXpAaRWNHInG,

A TAKKe AHANHIE& PHAETPDALHOHEQH :-,":'.-{;:““H::’-f_,.f.'['}'l FDYHTOR 4
r HOBAHHNE MNAOTHHL OYeBHAHO, YTO VIS HOPMANBHEOR MHO-

leTHe# SXCHAVaATAIHK ONOTERL TpeDyeTcs npoBedeHue

(p OONORHEeHHe K OCYyiled .h’;: ClielH a/ibHbBIX NPOTHBO-
|;f bTPANACHHEBIX MEepONnpHATHR,

B kaYecTpe TaKOBOI'O B [AHHEIX I'eONOrHYeCKHX YCAO-
BHSX NpeanaraeTcs NPOTHBODH/ILTDALUHOHHAS 3aBECA B BORO~
NPOHRLAEMOft 4ACTH OCHOBAHHS IWIOTHHE Ha TREeXKHAOMEeTpO-
BoM ygacTke ITK 25 - [IK 55,

dapeca coafaeTcs nyTeM HarseTBEHS B MOphH T'pDyETa
aaxpenngiomEX pacTeopos noa Gonpmmm naniesseMm (oo 30 -
50 ar) uepes OGypomnie CXpBaxEEL, obopyldopaiusie TpybaMmm

¢ MaEXeTaMH, [pyHTBl B Telle 3aBeChl, 3aKpeN/IEHHLIE YKa-

3aHHBIM cnocobom, nprOCpeTaldT OTHOCHTENBHYIO BOAOHENpO- >
HHO8eMOCThk H NNIaACTHYeCKHe CBONCTRA, MO3BOJAKNIMHZ I'pyH-
TaMm nepopmEpoBaThbcs Oe3d paspymeHHs NOA HArpPY3KOit '
HHEBbeKknnOEERIe paboTel AOCTATOYHO I'HOKH, C TOYKH 3pe-
HHSl yCHIEHMS 3apechl B MecTax ¢ Hambonbmei ¢HALTpanzei. A
Oru ynoGHel B NPOH3BOACTBEHHOM OTHOWEHMME MOTYT NpPOBO— |
AHETBCA KpYyr/IOTOAMYHO, STanamHk (ovepedsiMH) K npH Heob-
XO0OMMOCTH BO30OHOBIETHCY, >
[lpoTupodunbTpannoEras 3aBeca NO3BONHT HANEXHO 4
SaTAMNOHAPOBATEL NYyTH COCPENOTOYeHHON (GHI bTpALHH HA KOH=
TaKTe NOKPOBHLIX MENKO3eMOB C NOACTHIAKMMME HX Necya-
HO-T'DABHAHLIME I'DYHTAMH, & TakKXe B CaMoOfi Tolme mecga- 4
HO-TPABHHHOI'O OCHOBAHMA, YEr0o HeAbas NOGHThCS YCOTPOACT- y
BOM IIOHypa nepen MIAOTHHOIN, - =" 3
Kpome Toro, ycrpoticTeo nonypa B mepxsem Gnede A

¥

nopllekno 6ni 3a coboy pa3bopxy GeTOHHOIO KpemjieHAs OTKO= &
€4 M HACTH Tella MIOTEHE ANS COENHHEHHS €ro C cymecTBy®o=

HUAM S1POM, 4TO HEBOSMOKHO H3-3a SKCHAYATANHH PYCHOBO-
IO BOAOXpaHEMHmA, S

w
o
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B cesax ¢ nmnmo:mm wm m ,l-
DAHHOM cllyqae He MoXer OnTh pexoMeHA0BAHO,

OnbITHO~I1PON3BOACTEEHR LI YIACTOK

TpOTHBOY W LTPAINOHEO! 3ABeCH
or MK 40+50 no ITK 44+00

Hasnavenne sapecu — obecneqyHTh YCTOHRYHBOCThH I'pyH=—
TOB OCHOBAHHS NPOTHBE PA3pPYMeHHH HX QENBTPANHOHHEIM NO-
TOKOM, YyMEHbLUWETbL I'PAOHEHTHl H pacxold (QHALTpPAaNHOHHLIX
BOA B HAXHeM Obedhe nnOTHHLI,

Hns npou3poiCTBeHHOIO OCBOEHHS MeTONa CO3JaHMS
3apechl HeoOXONEMO#i NMIOTHOCTH B KOHEKPEeTHAIX YCHAOBESX
OLNO NPHHATO pelleHHe O DpOBeNeHHME CnenHanbHOff ONLITHO-
NPOM3BONCTREeHHOR CTANHH, B XONe BLINONHEHES KOTOpOR nped-—
CTOSANO;

YTOYHHETEL pabogume cocTaph 3aKpemigiomEX pacTBOPOB
B 3ABHCHMOCTH OT NpPOHHIA&MOCTH NOpOA;

YTOYHEThL KOHCTPYKNHIO 3aBechl (uWar CKB&XHKH, psafl-
HOCTE H T.A.);

orpaboraTh ONTHMANLHYI0 B HaHHLIX YC/IOBESX TEXHO/IO-
rmo OypoBbiX M HHBLEXNHOHHLIX pabor;

YTOYHHETL TeXHHKO-3KOHOMHYECKHe mapaMeTphi,

B xagecTBe ONLITHO~-NPOH3BOACTBEeHHOr©® Onul BLiOpam
ygactok ot JIK 38 no K 44 (500 m), rae spneHEs NOBhIEH—
Hoft dmABTpanuu EMenH Hambonbuee pa3srTHe, B nanbhefuiem
OH pofileT B COCTaAB BCel 3apecChl,

Opnuako no paly NpHYHA TeXHo-paOouyHfi NPOEKT ONLITHO-
HPOM3BOACTBeHHO# 9A4CTH NPOTHBOQENALTPANHOHROH 3apechl

6uu1 paspaboran mng yyactka or K 40+50 no NMK 44+00,
(pEc.8 ® cM, pHC.2),

C 1871 r. ONBITHO=-NPOHE3BOACTBEHHLIff YYACTOK 3aBeCH
CTPOHTC s
3apecy npeanoNaraeTCg OCyMeCTBHTH COBEpHIEHHOf -

[OBeCTH A0 KPOBIH CYIVIHHKOB, KOTOphLI€ HBJISIOTCH OTHOCH-
TeNbHLIM BOLOYNOpPOM (CM, puc.l).

87
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Ha OnpITRO=NPOHABOACTBEHHOM YUYACTKE 3ABECA 3AHNDPO-
eKTHPOBAHA TPEXpSAHOR C PACCTOAHHEM MeXKAy PANAME CKB&-
WHH M cKpaXunaMH B paay 3 M., Chrenosparenblo, pacYeTsag
TonuMHa 3apechl 8 M,

bypeHHe CKBAXHH H HHBEKUHOHHbe paboThl BLNOIHAOT-
ce ¢ rpebus nnoTuHel HA ray6ery no 56 M, Lns 3Toro rpe-
Geub naoTHHn pacuupserca ¢ 6 no 10 M, llonesnas rayGe-
Ha 3asecsl cocrapHT 30-32 M,

DypoBele ckpaxHHbI 000pYyAyHTCH HACOCHO~KOMIPECCOp-
EeiME Tpybame AmametTpom 80,83 MM c MamxeTamu, pacnono-
MeHHbBMHE BAONE TpyOnl yepe3 33 cMm,

Brauane xHBpeINpYIOTCH CKBAXKHHLI HH30BOI'O pgia, 3&—
T€M = BEepXOBOIO H MOC/IEeNHHMH - CKBaXHHEI CpedHero, Tax
HA3BIBAEMOI'0 [0BOHAOYHOI'O psaa,

B xaxgom paay ckpaxHHb 0oOpabaThiBaloTcd B TpH OvYe-
pean: B nNepeyl oOdepelb HHBEHNHPYIOTCH CKBAXKHHLI C LIATOM
Mex/Aly HHMH 12 M, 3aTeM mar cyxaercsg Ao 68 M u, Hakomen,
mwar Mexny CKBAXHHAMHE OI'DAHHYHMBAeTCH NpelyCMOTpEeHHLIM
TPpeXMEeTpPOBLIM pPACCTOSHHEM,

[Ilpp nmono6HON KOHCTPYKUHE 3aBechl CpelHss HOpMa 3a-
Ka4KH pacTBOpa HA OOHY MaHXeTy Kax/Ao} CKBaXHHEI ONpe-—
fenanack no dopmyle

V=K-'kg'K3'K4'V;P'n 2

roe K, - KO9(QDHUHEHT, yYHTLIBAKMHEA PACHPOCTpAHEHH
PacTepa 3a TeOpeTHYECKH WBEEHE rpmm-
0Ll 3aBeckl, paBHb# 1,25;

K. - KO3ppHuUHEHT noTepk pacTeopa, pPapBHLIH l.l' .

K3 = KOS(pOMNMEeHT OTKATHE BOOL H3 paCTBOpPA B
+ lecce HHbEKUHH, pasHbif 1,2-1,6;

K, = xo3¢pHuHeHT Sanonmenus nop NpH HHBEKIHE,
papHu 0,6;

Vt_p o6beM (TeopeTHueckui) rpyHTa, NOANeXamui
o\ aborke ¢ OAHOW Ma’XKeThl; V,P-ara u—%— 3m3,;

L
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N - CpeNHAd NO HHBEUHMPYEMbLIM C/OSM NOPHCTOCTH
rpyarta, pasuas 0, 383;

V = 1,25x1,1x1,4x0,66x0,33x8= 1150 n/manxera,

Hcxons ua NeHEBX H3BICKAHE# I'PyHTOB OCHOBAHHH, NO
KOTOPLIM AHMaAN&a30H KOS(PHUHEHTOB (HALTpPALNN H3MeHgeTcH
or 1 no 44 M/CyTKH ¥ BeIHYEHEI d, or 0,07 no 0,47 mm,
8 TaKXKe y9YHAThIBAA HAJHYHE XOOOB COCpeloTOYeHHOE (QAALTpa=
OEH, ONS CO3NaHHd NPOTEBOQHIALTPANHOHHOYN 3ABEeCH H& ONBIT=
HO=NPOH3BOACTBEOHHOM Y4YaACTEKe MNPHHSATHI CAedylOide KAK TOH-—
KOAHCNepCHbIe, Tak H I'pyOnie BHABI PACTBOPOB:

rngHo-neMenTHeft (rpybuift) ¢ yAeakHniM BEecCOM
X = 1,25 r/cM7;

3
F'AMHO~CHNEKATHEIYE © = 1,27 r/cMm ;

3
anioMocHnExaTaak (TOHXOAHCNepCHuI) © X =1,15 r/cmM,

[lon6op cocrTasos pacTpopos ocymecTsileR B naboparTo-
pRE Hayuwmo-EccnenopaTensCcxoro HHCTHATYTA OCHOBAHME H HOO-
3eMHEIX COoopyxerHmf#t Arxanemun sayk CCCP,

B cocTas pacTeOpt . BXOSHT:

MeCTHas r/iEHa (Mecropoxienms Kyuryp-Tay, Hexong—
meroea 8 8 xM or r.Kapmr m 8 80 xM or mMecra pabor);

noprnanfuenMenT Mapxkr 400;

CHNEEAT HaTpHs (XEHAKOe cTexno), nonywaeMbift HEHo —
CpeACTBeHHO Ha MecTe paboT nyTeM pa3papky CHARKAT-~IVIhl-
Ol BO Bpamawmuxcs apToxjiapax C nogaygef: napa noa Oapie-—
HHEeM 2-3 aT;

anioMHHaT HaTpHS;

¢TopECTE# HaTpHii, N00aBKa KOTOPOr0 B IAEHO~CHIHKAT-
Hbiff pacTBOp NOSBONSET yMEHBUINTL KONHYECTEBO BBOAHMOIO
CHAHKATA HATPHES 38 CYeT MOOWIN3AaNHH KpeMHHEBOH KECJIOThI,
HMelomelca B I'/IFHE,

DBypenne mHBeKOHOHHLIX CKBAXHN BHEINONHQeTCS arpera-
TaMmr poropaoro Oypenrss YPB-3AM e ramumcToff mpoMmnBxof,
Oramerp Gypenmsa - 118 mm,

Ana RPATOTOBNEHNS PACTBOPOB H 38KAYKH HX B FpymET

YCTpPamBATCH PaCTBOPHAA y3el R y3Nu Nepexkaykd C pas3neT-
BIeHHO# ceThlo TpyJdOonpomoaos,
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Ha peoTROpNEE y3el ¥ y3aM Depexaixs NOCTOSNEO
LeNTPAAX3OBANNC NMOJAETCS TeXHHYECKaZ BOA

Co3aaaneM 3apecu pe s s
naeMocTh 8 ee Tene a0 0,0 M

£n O

THYb!
rpagNesETa NMOTOKE 38 KOHTAXTE OOKPOBEMRE CyraANHOK
NecYaHO-I'pAaBEREEIA TPYHT £
rpaANeHETa Ha 3asece -

noTepb Hamopa Ha 3asece OT oOmero Eamopa - 55%

B Sonee;

yMeHbIIEHNS I'paJNeHTa NOTOKA H& BhXOAe B OpeHax -
no 0,2 ¥ mMeHes;

YMeHbileENd QEILTPANNOHHOI'O pacXoda Oonee uem B
Odpa pa3a,

HocTExeENe BHEEYKA3AHHLX NAPAMETPOB B OCHOBAHNN
NIOTHEE OyneT rapaETEpPOBATE OT DAIVIHYHOIC polla QEALTpa-
IHOHEHRX OedpopManmfi rpyHTaE,

CroEMoOCTh ONLITHO-IPOE3BOACTBEEEOIC yYacTKa MIKHOH
350 M B nmemax 1968 r, cocrasnzer 2275,18 ThIC,pyG., Cpok
CTPOHETe/JbCTRa OnpeleneR B 2,5 roaa,

AxTepaTypa

l. Ilpoextnoe sananme YmMKypraEckoro BoAOXpaHEAKIA

Ha p.Kamkanapre, Tamxert, CpenasrEmpoBoaxio-
nox, 1854,

2, Texawwecxuk mpoexT YEMKypramckoro BoNOXpAHEIKMA

ua pKawxanapre, TamkenT, Cpenasrxnposoixio-
noK, 135‘7-

3. PaSouxe weprexm Ymmxyprancxoro somoXpamEAEma Ha

p.Kamxanapne, Tamxenr, Cpenaarun posonxionox,
1868-1863 rr,

4. Tlpoextaoe sanamme MPOTHBOPHILTPARKOHEON 34BECHl B
OCHOBAHEN 3eM/ISHON NIOTHEH YHMKypraHCKOIO
BoRoXpamwiima ®a p,Kamxanapbe, Mocxsa-

'1;;::“'!‘- rlnpncnannpuntT-Cpanlarnnpnnnmnn#n
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8, OnuocrainfHsifi NPOSKT ACHOARETENLNLIX MepoNpNaTHR
no YuMEXypraicxoMy BOACXpEERINIY Ha pKamxa-
napbe, Tamxenr, Cpenasrznpopéaznosex, 1865,

7. Texmo-paboudfi NpOEXT NPOTHBOGRALTPANNOHHON 3aBechH!
B OCHOBAHHE WOTHHH YEMXyprasckoro soAOXpaHH-
NEIa Ha ONBITHO~IPOHSBOACTBEEHOM yHacTKe OT
HK 40+50 pno T1K 44+00, Mocxksa-TamxesT,

Mnpocnennpoexr-C peAasranpo sonxnonox, 1670,

8, Texumvwecknfi npoexT ATOpOi NEEEE ApeHaXa y HOAOWBH
HH30BOTO OTKOCA& WIOTHEL YHEMKyprasckKoro BONO-~
xpaugnuma ot HK 37+50 no NK 43+50 = or HK47
no K 54, TamxenT, Cpenasrunposoaxnonox, 1870,

8, Hayuno-rexmEueckkfi oTyeT 2a TeMmMy 'Hayvenme ¢rALT-
PANHOHHOIO pexEMA SeMASHOR MAOTHEHN YEMKyp-
rasckoro sodoxpaEmnmma’, Tawmxeur, CAHHHPH,
1971,

10, B,C,Mcrommia, HocnenopanEs KOHTAXTHOIO pPASMbiBA
NecYaRblX H I'PABIKCTHIX IPYHTOB. = Bonpocs
GENBLTpALEOHHERX paACYeTOB IEAPOTeXHHYeCKHX
coopyxexnit”,s C6, 2, M,, BHUHBOMAIEO, 18586,

11, B,C HcTomMura, PHILTPARROEEES YCTOAYNBOCTE I'DYHTOR.
~  M,, BHHUBOO4rEO, 1857,

12, B,H.Apapur, C,HHymepon ®EALTpanmOHHEIE pacyeThl
IEApPOTeXHHYeCKHX coopyxeEEf, J/l., 1836,

,'._ raes, IloaseMELIff KOHTYPp TEAPOTeXHHYECKHX
- 1-_‘._.;_ s M.JI" PQH. lm :
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14, Yxasanss 10 NpOeXTEPOR&H IO NOA3SMHOrC EONTYpAa
BOAONOCANOPHbBIX coopyXeliEfi EA NeCEKOABKNX OCNOBA

HEHX, M-; BHHHBUHIEO. lﬂﬁﬂ.
18, [NpoTRBOPNILTPANNORHELE JSABECH NJIOTHE. M.,
BHUMBOMAI'EO, 18963,

16. Boamoxupie $OpPMEI PA3PYUMIOHES 3@M/IAHHEX IJIOTEE X Mepu
EX npenynpexieEss, ' ['MAPOTEXHNIECKOE CTPONTENL-

creo”, 1862, N 4,

17. P.U.bobpon, HEbexnuopine 34pech B HeCKATRHLIX HOPO- |
nax, “TEApOTeXHETECKO® CTPONTENLCTS0", 1863, N7. ;

18, B.B.Koryabckeff, Uxnexunonnas 3apeca nacTEE: OproTo-
XOfiCKOro BOAOXpAaHEAMmMA, " [EApoTexHHYeckOoe CTpOH-
renscTro”, 1964, N 8, Sl

18, M.T.Kynees, B.H.Kyry3os, B.Il.Henopoxsaxf, A,B.llomos
[lpoTepodEnLTpEUHOHEAS 3aBeca ACYyaHOKOf NAOTE~
HBE . Mn.. '33&;!1“!!'. 1970. o




YAK 627.82

H.M.I'OPOBAS{, pyxosoa.rpynns
HA TOPMAH, ra.cnen.

(Cpenasrenposoaxionox)

HCCJIEAOBAHHE HAINPAXEHHOI'O COCTOSHHHA
OCHOBAHHSA IVIOTHHLR ¢APXALCKOIO
TMAROY JJVIA

[Ilpopepxa yCTORYEBOCTH MAOTENL PapXalcKoro reEapoyaia
8 1865r, noxasana BEanEYEe PACTRMHBAMNX HANDEXEHHE B NO-
Oompe ¢yHOAMEHTA CO CTOpPOHH BepxHero Obeda, wTO OeficTBYIO-
mMEME HOpMAaME He OOMyCKaercs., JTO ONpedelR/io HaNpasjieHHe
NOHCKAa pelleiHg 3aflayE N0 YCH/ISHHIO H DeKOHCTPYKIUHE NJAOTHHE.
Duno paccMOTpeRO HECKONbKO BADHAHTOB, E3 KOTOPHIX AHKepo-
BaHEe MJOTHHL B CKAABEYK TOJUy OCHOBAEHS NMpelBApHTEIALHO
HaNpPEXOHELBIME TS¥AMH 0O pSOy KOHCTPYKTHBHEIX, CTPOHTeNbHEO-
me SKCNAyaTANHOHEMX H 3SKOHOMEYECKEX coolbpaxesnup

loch lpmuﬂlmuai E OnZIO NOAOXEHO B OCHOBY Npo-

BHOM OTHOWEHHH PapXxanckas NAOTHHA Opel-
I yepenywommrxcs 6/oxos-6muxos ® 6a0x0B-—
BOAOCNEBOR, pPA3JeJIeHHHIX CKBO3HLIME OedOpMALNOHHBIMHA WIBAME,
PyHAAMEeHTH KOTOpLIX XEeCTKO 3aMOHO/NEYSHH CO CKAAbHLIM OC-
Hosanmem (prc.l). INpe nopepousom pacuetTe Gmno NMPpHHEETO,
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navy NOPMAEEE
AOBAHUK 9TO yw
KOTOPOfi BO3MOKHBEI nm l‘mm:r

B ocHopaHuH IJIOTHEL! 3alerawT Ciok -
N/OTHbIE MECYAHHKH HA KpeMHHCTOM nﬂlﬂﬂ: Tm
xonebnercs or 0,10 no 0,70-1,20 M, npocnofixy B Menx. *’
MNHLI 3alleM eHTHPOBaAH bl MeHee NPOSHbME mapnmm rm-:
ARCNEPCHBIMHE (paKUAaMH,

HanpskeHnHoe cocTosiHHe OCHOPAHH: OOA NAOTEHONR HCCHE
BANOCH B NPeANO/IOMEHEE He3aBHCHMOR paboTsl nﬂﬂnﬂﬂﬂﬂﬂl ‘lm'
# Onika, Kaxnag H3 KOTOpPHIX paccMaTpHBalachk KaK NaoCKas 38—
nlaga TeOpHH ynpyrocTh (nnockoe mampsXeREOe cocrosnue). Pac-
geT Gnil BLIMONHeH AN OCHOBHOrO H ocoboro coueTaHHii HATPYSOk
Kyfla powWJiKH BO3AeHCTBHES OT Beca Gnnpwﬂnil. rnnpucraﬂqecmn
papileHEs CO CTOpOHL BepXuero O6bega , lapjleHHe HAHOCOB, 4
raxXe BONHOBOE AapBleAne npu peTpe 2% obecne4eHHOCTHE H MaK-—
CAMALHEOM CpedHeMHOr'o/leTHeM BeTpe CeficMEYecKHe BO3AeHCT-
BNS OT BeCa COOpyXeRHus, NABIEHHS BOAL 2 HAHOCOB OLUIE NpH- &
HRTH NO HopMam B-6annbHOf CeACMEYHOCTH, PHALTPAUHOHHOE nNapy
NeH):2 BOABI, MPHIOXEHHOE MO NOBePXHOCTH KOHTAXTA NAOTHHAa-
OCHOpaHHE, 3apano @aniopamE 6, u 6.

Ha ocHoBe npelpapHTenbHOr0 pacdeTa Obiio NpHEATO pe-

UleHMe O NPHTpPy3Ke KAaXAOro H3 9/AeMeHTOB - Oriyxka H BOOO-
CAIHBA — C NOMONbO ABYX SHKepHRIX CHCTeM, COCTOSUWHX R3S Oyd-—
KOB BBICOKONIpPOYIHOH cTanlbiofl MPOBOJMIOKH, NpPONYyMEeHHbLIX B BepPTH—
xansEEX ckpaxmiax ¢ 350 MM, npolypeEHHX CKBO3b Telo NIOTHHE
B CEanbHOe OcRopaume ma rayOumy 14,0 M mExe momowpsi dyHAa=
venTa. Hexume 8,0 M sannioTcs 30HOfl AHKEPOBKH ¥ TaMOOKEDYIOT-
Gf BBICOKOMBPOYHBIM leMeHTHO=-MEeCHashiM PACTEOpPOM, [IpREgTOe
mmmenla aNXe@pHBLIX CKBAXHKN Ha MIOTEHe (HEXe paboymx
agwaa} NO3BONSeT BeCTH CTPOHTENLHO-MOHTaXHEe paboTkl,
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He NpeXpamas Sxcnayaranuio poAoxpamsnzme, He #7100 yeno-
BHEe, BMECTe @ TeM, Or'pAHHYNBEET MAKOHMAJILHO BO3MONH kK
SKCUEHTPHCHTET NPWIOXKeHHN YCH/IHS OT SHKepHRX CHCTeM

M, CllelOBATENRHO, BE/IHYHEY BOCCTAHABIE3AOMEro MOMEHTA,

Uenvio mocTapieHHOl 3adavyu, B CBE3K C HINOXeMHLIM,
SBANICS NOBEPOYHLIf paACHYeT HanpfXXeHHOI'0 COCTOGHHES OCHOBA~
HNs B 30He ero KOHATAKTa C ¢dyHAAMeHTOM C y4JYeTOM ynpyro—
I'c B3aEMOOdefCTBHS CHCTEeMhI HNOTHHa-OCHOBAHHE, A TaKkKe
onpenesieHEe YCHNHE EATEXeHES EBHXKepHEIX cpsEdef, HeOoOXOAH~
MuX [ANg noraimeEHs PACTANABAOIEX HANMPEOXEHHE CQ CTOPOHM
EanopHof I'paHH.

Pacuyer Onwi BHIONHEH SXCNepHEMeHTANLHEEIM KOMORHApO-
BAHHEIM MeTOoOOM ICONSPHESAHNOHHO=-QNTHUYECKHX H NHEEAHBIX HI=
MEepeBEH Ha MoOdengX; CyOEOQOCT: 3TO'C MeToO& COCTOHT B
cinenylomeM, Kak nspecTHO, pelieHNe NIOCKO# 3a0avH TeOpHE
ynpyroCTE CBOAHTCH K OOpelelcHNI0O TpeX KOMIOHOHTOB Eampa-
xenutt 6,,6, 8 T s KOTOpBI€ MOXHO TaKXe BHIPARSHTHL B

-4
¢yHEOEE I'VIaBHBIX Hanpskesrl 6, u O,

O, = 6, cos’ + 6, 5inxK
6, = 6, 5in°A + 6,°c08% ; ¢ (1)
Gy=+(6,-6:) sin2 . )

3necs & = yroa MexXdy HanpasiieHEeM anrefpamueckx Gonb-
Wero IviaBEOro EHanpsxedns &, ® ocelo X ;

A= nubdo D£=(5ﬂ+-'§).

Fnapeme manpaxesus &6, ® O, B xaxnho#f HccleRyeMoh
TO4Ke ( ONpeAengOT NyTeM PeUeHHS CHCTeMh anrebpaEdec-—
ENX ypapHeHHEK BEAOAa:

(6,+6,) =4, ;
(6,-6) =Bf + " (2)
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CyMMma I1apHbiX HanpsikeHHi (6, + 6,) Moxer GuTs
pLIpAXeHA dYeped nonepedHylo nedpopM alnio 8-‘-.; no ¢popMmyJe:

’

E LA AE
ﬂ(ﬂ )i u (8)

(6,+6,),=-5 Tl

rae At;=(t,-t,);= H3MeHeHHe NONEPEYHOrO pasMepa B TOHUKEe
[ MOMeNMH NoCie NpHICKEeHHs HAarpy3KH,
cM;

t,, t, = nonepeuHbie pa3sMeprl MOAe/NH, H3MepeH-
Hele 00 ¥ Nocie NpHIOXeHHA Harpy3KH,
CM;

gl
Eu ¢ - monyne ynpyrocts (kr/cM”) m xoddduiti-
eur [lyaccoHa MaTepuana MoNelnH,

PasHocTh IIapHLIX Hanpskemm#t (6, - 6, ); ® yraoeo#

napaMeTp H3OK/IHHBI B TO4YKe ( onpelenqgioTCd NO-
NgpH3ANHOHHO~ONTHYEeCKHEM MeTOAOM:

;- 6-':{"-'”
(6,- 6;); = z, ) (4)

rae /m, — ONTHYeCKad pPasHOCTh XoHa B TO4YKe ( , BhIpaXeH-
Hasg B NMOpdAKAaX IOJNOC;

1,0
5:,'( ) _ nmema momocs: MaTepHalla MOOeJH - ONTHKO-MeXa-
Huyecknli SxBmBaneHT (xr/cm*nomnoca),

Taxum oO6pa3oM, pelleHHe NJIOCKO# 3adadM 3dKCIIepHMeH-
TaNBEHEIM HNONSPH3alHOHHO=-ONTHYECKHM MeTOOOM B COYeTaHHH
@ H3MepeHHeM MNoNepeyHBIX AepopMalHMjf MO3BOIHIO B 3HAYH-
Te/llbHO# CTeNeHH COKpaTHTh o0beM BHIYHCAHTeNbHEIX pabor
K NOBBICHTH TOYHOCTE pe3ynbTaToB, B 3ToM cnydae Hanps—
HKeHHS B TOYKAX ONpelelldlOTCHd HE3ABHCHMO OT INpelllecTBYIO-
MHAX SHadYeHH#, B OT/IIHYHe OT YHCIEeHHOI'O HHTeI pHpPOBAaHHHA
auddepeHUHAILHBIX ypPABHEHH! PABHOBECHHA B IOJIIpH3AalHOH-
HO-OIITHYECKOM MeTo/le,

B cpa3M CO CJ/IOXHOCTBIO KOHCTPYKIHH MOOe/JIH M Harpy-
304YHBIX yCTpoOMCTB NMporpamMmofi paboT npenycMaTpHBalIOCh
npopefleHMe HCC/AeNOBaHH NO MeTONy “3aMOpaxmpaHHs” [e-
dopmaunit, CymaocTs 9TOr0 MeToda COCTOMT B TOM, HTO
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TRepibie NOJHMephLi, MOAYIbL YHPYrOCTH KOTOpHX K KOMHAT-
woft Temneparype cocrapigser 20000-35000 xr/cum, npu
HAr'peBaHMN [0 100-120°C NGPeXOAST B BA3SKO-yNpyroe cCocTod-
Mxe M X Moayns ynpyrocrte cEmxaeres B 200-400 paa,

Ec/in HarpyxeHHyl MOOenk, H3roTOB/IEHHYIO M3 TAKOTO HO-
JEMepA, NOABEPrHYThH Harpesy H nocilefyiomeMy OXI1AMAEHHIO
o xomMHaTHON TeMENepaTyps NO olipelle/leHHOMY pexXNMy, TO
noclle CEGTHYS BHelHOf HAIDY3KH OHA COXpAHHT HANDAXEHHO-
nepOpMHEpPOBAHHO® COCTOfHRE, NpEoOGpeTeHHOe MaTepHANOM B
paaxo-ynpyroft cranxs, flo sTofi MeTonnxke pabora Cc Mode-
NAMHE MPOBOAKTCH MO pasdenbHOMY LHKITy: HArpyXeHEC Mohe-
Tefi oCymecTmIseTcs B TepMOpery/lEpyeMbX kaMepax, a4 BCe
nocieAylomNe ONTHKO-MEeXAHWYecCKHEe H3MepeHHs - Ha che =
QHANLHELX YCTANOBKAX ¥ npEGopax sHe HArpy3OWHHIX YCTPOACTS
N HONLITATGNbHLX CTeRAOB,

Kaxnyio 3 pacweTHbX CXeM MOAeJHPOBANHE HA HMHANBNE-
AyanbHOR MOJenx, ANE 9Yero NpEMeHS/IH ONTHYeCEH—-aAKTHEBHN
noiMep NOMEMeTRIMeTakpunar (opraEMyeckoe cTexno) ,
ofnanaomuf# cnocolHOCTLIO “3aMopaxHEpaEEg” NepopManHf NMpH
BeChMa HEIKOM MONOylle yNpyroCTH, | apHpOROYHBIMHE HCHLIT&-
EnsME o6pasnos OSmnn onpedelieHa TeMIepaTypa *3aMOpaxH-
pagmg’ T© = 11B°C = §OOTBETCTBYOmAe eft MOAyML yOpy—

3aM (4.0
rocTH Eaau- 28,57 xr/cM“ m nema nonocu &, =3,51

iamt
xr/ eMenoNioca,

Tax xax HarpepaEEe OprcTexia B AHana3OHe TeMIepa—
ryp B0-120°C conpomoxnaercs nmEefiHOffi ycanxofi, AOCTEran -
meft 2,5-2,8%, Bce 3aroToBkH MaTepkala InpelBapHTEJILHO
NETEKPATHO OTXHIalNCh B TepMOCTATAaX.

[lo ycnosmoo 3anaqd CHCTeMa IJIOTHHA-OCHOBAHHE dBJIS-
eTes pasmomonys mEofit E__ : Encnu 200000 : 140000= 1,42,
Bnaronaps cpaBEETEIRRO MAIOMY OTHOMEHHIO Enn=Em
CHCTEeMY, PACCMAaTpEBAeMYI0 KaK IJIOCKyio 3anavy, NpeACTaRE-
NOCh BO3MOXKHEIM GMOINSNHPOBATL NpEBeAeHEeM TOJVIIEH,
lMpe 5TOM MONe/E OCHOBAHES H COOPyXeHHs H3IOTaABINBAKTEN
H3 OOHONO H TOIO Xe MaTepEana, a pasiiqyEe MOAynel yHpy-
roCTE XOMNEHCHpyeTes NONepevYNhiM pa3MepOM MOAeNm COoopy=
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MEeHHSH,

E, E, £
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eCN oCH M

Monens ocHOBaHES, H3MOTOB/IEHHAH B COOTBETCTBHE C
nmHef#ineiM Macutabom O, , nmpEEgTa: wWEpHEEA - 34
BucoTa - 2,0 H ( / - nEEefHnfi pasMep MOHdellH COOpyXe-
KEg p manpaphaensn ocE X , H - rany6mma sanenxn asxep—
HhRIX YCTPORCTE OT NOAoWIBH (PyHAAMCHTA NJOTHEL B OCHOB&~
Elﬂ}t

B BoNOCAEBHHIX 3neMeHTaX TpemEHa B 30He “a-np”

G0 CTOpPOHH BepxHero Obeda, onpelenEpmas r'paiNYEhe yCIO-—
BEE HA KOHType IJIOTHHa-OCHOBaHNEe, TaKXe 3aMOle/NIHpoBaHa
B BHAE OMHOCTOPOHHEI'O EKOHTAKTA, YAORIEeTBOpPSOmMEro ycjlio-
BESM HAaTypbl, |

FpanmerT Monenmpyomefl Harpy3kH Owut ofyciopiler He-
o6XoAEMOfl TOYHOCTBLIO H3MeDeHHs Be/NHYHH ONTHIeCKO# pad—
HOCTH XOfa /7}; N HomepevHnX Nepopmanufi &. cooTseT-
CTBOBABIINX BOSMOXHOCTAM H3MEpHTeIbHLEIX NPHOGOPOB = KO-
opAHHE aTHO~CEHXpoEHOro noagpEmeTrpa KCII-8 co caoaaaniM
xomnercaTopoM Kpacropa CKK-2 ¥ BepTHKANBHOIO ONTHEMET-
pa H3B-2,

M accopbie CH/IBI —~ BEC COOPYXeHHS H ero ceficMEYeckas
NPOE3BOAHAH - MOAENEpPOBA/lECE Ha HNeETpobexHoff MamEme,
ofopynopaEEOff TepMoperyilEpyeMofi xkamMepofi, s aroro
MoOOeiib, yKpelllleHHAS Ha ChHenHalkHOf onpaske, DDHeHTHPO-
Bajlack BHYTPE EaMephl O OTHONMEHHIO K HOMAK HeHTpobex-
HOI'O YyCKOpEeHES B COOTBeTCTBHH C HampaslieHHeM MOAe/IHpye—
MO0 CHJIOBOT'O BO3ONeficTBEN -~ cobcrpeHEOro seca nubo cefi-
CMHEYECEOr0 EMNyfnbca, HaOpapleHHO0 NoNepex NJAOTHHE
(Bﬂ.ﬂnh pﬂlﬂ)l

Bce BEOB NOpE3CHTANBHOINO IEAPOCTATHYECKOrO Harpyxe—
HNE MOAeNHPOBAJNNCH IO CXeMe, Noxa3aEHOff Ha pEC,2a, Ilo
9TOff CXeMe Tpeyroikiag (TpalleneRfanbEas) Smoopa AaBleHES
3aMeHs/1aCh CHCTeMOffi ONCKXPeTHO NpENOXeHHEHX cmi, Ilpeama-
PETeNLEO 3NPOpA NaB/eHNS pasfelsllachk N0 BHICOTEe IOPE30H-
TANbBELIME PABHOOTCTOSIHEMN CeYeHNSME HA HJAeMeHTAapHhIe
TPANIGNAR, KONMHYSCTBO KOTOPHX HasHaYalock no dopmMyne
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N =27 (»n - nence uncno). fepeTnue Kaxaoh Taxos
TpaAleUHH 3aMeHsN0Ck COCPeAOTOYeHHONl CUIoA~pPABHOAGRCTEY O~
weft, NPEAOKEHHOH B UEHTpe TAXKeCTH SAeMeHTH. Lapnenne
ga Mone/nb COOpyXeHHs nepelapajoCk HelOCpeACTBEHHO qyepes
pacnpefe/uTeNbHbIe WHHKH, xoTopsle nonapio o6LeARHANNCH
MHOTOSPYCHON CHCTEMOfi ABYXONOPHBIX 6anoyex, | Ak, INOPL
rHAPOCTATHYECKOr'0 Aap/leHHs Ha BOAOCAHE Al POKCHM K POB&a—~
ACh HeThIpbMsi COCpedOTOYeHHLIMH CRJIAMH; 3arpyxeHue
Griyka MOAeNMpOBANOCH CHCTEMOfi H3 BOCBMH CHI,

A b
G

N

Purc.2, CXxeMb MO[Ae/lHpOBAHHA pACYETHLIX HArpy30K Ha
BOOOCJ/IAB;
A~ MonenpopaHHEe THAPOCTATHYCCKHX HACpPy3OK Ha
NAOTHHY: l= pOMHK, POCHIpHHHMAIOMH} HaArpy3kKy OT
paBHodeficTBylomel# MoAeNHpylome# CHIbI FM;
2- nApyxonopHiie OGalloykH; 3- XecTkWe pacnpeleilH-
TenbHble NWHEHEKH; DB- MohenmpopaHne NpHUrpy3KH C
NMoMOINbI AHKepHO# CHCTEeMbl.

P




HanpsokeEnoe COCTOAHNE® OCHOBEHES HNOTHHE OT HpN ~
rpy3Ki COOPYXeHHS AHKEPHLIME YCTPOACTBAMR MEAGANDOBANOCH
MeXaENYeCKHM HArpy30YHhM npucnocobliermem, C NOMPUELD XO-
TOPOre X MOAe/NH NPHKNAAALIBANACE CHCTeMA H3 [AByX BI&NMAO
ypaposemennux cun (pmc,26), Ha somocnupe mupuuoft 8,0 wm
npedyCMAaTpuBaiack YCTAEOBKA [OBYX ANKepOoB B CHMMEeTPETHO
DACHONOXOENLIX CTBOpax; Ha Omwxe mupmaos 4,0 M - asa
aHKepa B OHHEOM CTBOpPE NO OCH CEMMEeTpHEH, YUHRTHBAH, 9TO
ruyGEEA NOrpyXeHus aExepHoro sxops npEaste 14,0 M, ysen
SaMOHONEYEBANES MOASHPOBAJIGE B NpeANONCXeHHN JNEHeAHOIO
BAOML OCH MAOTHEH pACHpeeneHMY SNKepHO# 3aldenxs, HETen-
CHBEOCThL BATPYS3KE B Heft onpesengeTcs NO popMyrie:

o (8)
= »
gfr{md 8
rioe A - cyMMapHOe YCHR/IMe OT ANEEDOER, PACHAOIOXEHRNHIX Ha
SAOMaeHTe NIOTHHE

B ~ mupEEa SNeMeNTa,

SxcnepEMeNTANEHEe HAPDYXEHNES MOLeiefl Ha CTeHASX HO
MeTody “samopaxipanng’ Nedopmanmfi N0 BCEM PECTETHAM
CXeMaM, EpoMe C/y€aen HeETpOOexHOro MONeABEpPOBAHES, IpPO-
peERARChL B TepMocTaTe BH-5804. TepmoperyawposanEe B Ipone
€8 TApPHPOBOYNAEIX HCOMTAHNE MAaTepmana H HaAI'PyXeKHe Mode—
Nefl OCYMECTBAMNRCH N0 YHEPEINPOBANHOMY TEMESDATYRMOMY
rpagEKy C ODOMOMLIO ABTOMATHYIECKO'0 $/eXTPOHHOINO MocTa TH-
na dMA-120 ¢ nexankEm NDPOrpaMMERM yOTPORCTBOM,

Kax yxe OTMewanoch, (MALTPARNONHO® NABNeHHEe BOME
Suno canamo NpyMs smopamMx 6, ¥ 6, , NPEACKeHMMME X
NOBEepXHOCTH KOHTAKTA IJIOTHH &-OCHOBAHNEe., B CBE3E C TeM,
gTO0 MeXly (yEAaMeNTOM ILUIOTHEL N CKAABHRM OCHOBAHNEM
eymecTByeT XOCTEasS MOHNOJNTHAS CBA3b, SNOPa PEILTPANHOH-
HOro NaBjJeHNS PACCMATPHBANACHE KAX JHOpPA KOHTAKTHHX Ha—
upsxeHnf,

B peaynawrare o6pabGoTkE HAEHLIX, ODONYy4YeHHHX B Xode
$XCNepEMeHTA, Op/IN PACCUHTANH POOPH HANpEXeHNE A1a MOAe-
nefl, Peaynbrarn HA $TOff CTAINN XOHTPOANPOBAIHCE NPOBEPKOf
BMIOOAHEHMS YCAQOBNA CTATEYECKOro paBmosecms:l2 &, + P, =0

S1



50 H EE I- 3B
Hanpaxewun s marype ﬂ;‘@ B Monenn
Mexiy cololf xosdpHuHenTOM Hﬂmfm 10

oK, .

KOTOpLIfl;, B CBOK O4Yepedb, B Cyyae MOOAENHDOBAHHS nnncih
Jadaun onpelengercda no GpopMmyde: .
= 1

K — ﬁ ’ 2 B
fxg . Exf e — : »

rie ﬁ - Maciutab caag
Kpu Ky~ MacuTabu NEESHHELIX B &

ol B

HBIX pasMepos:
S
ﬁ= -—-ﬁ-:r:ansf txeﬂ?-l-zﬂmf dtu—-_-rgﬂsf (9’ -‘.

H H

P, « P, = paBEOnehcTBYIOMEE MaccoBhX, COCPeNOTOYEHHHIX
M pacnpeneneEHEIX CHI B HaType M B MORENRH;

i
fﬂfsuf,t’r ANNHA ¥ WHPEEA JUOOLIX NBYX CXONCTBEHHLIX S ;,I'b"‘!
. £ MEHTOBR HATYpHl ¥ MOAeNH, ‘

Kmlﬁnm £ 1 Xpu &, pubmpaores m
~ OT mpyroro, unﬂnnu KaXnauff 53 HEX uamm cmB‘ TBEeH-
,. - BHO CEOEM KprTepuaM, B Hawme#t pabGore omm onpenelHNINCH npr- _
mmﬁ ‘HCCnenosamui, & Taxe TeXHOIOT B eCKHMEA
M¥ cooOpaxermsvz, Tax, np nexTpobexsoM
e R ‘ Mﬂnue Pa&3Mephsl MOel® Coopy? ar
oo B T8 H = Spinm onpenenenu s yonosuf:




3necws K, =~ panuyc newrpupyruposarxs (pacerosmme or unenTpa
TSOK @O TH MO OIN COOpYMeNNs [0 OCHN HeNTpudyrn), Hanboakas
pevinauia xoropore 1,28-1,80 M orpaswgena xoxcTpyxuxef
nentpobexnofl Mamunas, TNpx sunonnesxx ycnosusi (10) moxuo
CHHTATH, YTO HOME HEEPUMONHLIX CH/ B NpeAeNlaXx MOASNN NOCTONM
Hoe, He SARMCAUIe® OT NePeMEeHNOI'o paanyca K, H Ans xpaf-
HEX TOY2X MOAeNN pasnuvaercs e Goace sem ma 5% or A,
[pankeRT HArpySKN OpH MOOSIHPOBAENE I'EIPOCTATHYECKHX
pO3/lefiCTBNl BO BOeX CXeMAaX NMPNHNMANCH NPAKTHYECKH Hexs-
Mennnft (#a Guuxe - 13,5-14,0 xr, xa sonocaxse - 8,5-8,0xr),
TAX XKaK ero senuyuna Onijla paACCYETAHA HO YYBCTBETEABHEOETN
anMMapaTyph HA& ONTHMANELALIe N3MEPHEeMLIe BeJHYNHL: ONTNYeC~
Xy Pa3SHOCTh XOAa /M, X nenepexEyio aedpopmauxno &, . Oc-
HoBHOf#f Macmral nomepevYAnX pasMepor <, OnpeleswnCs B
COOTBETCTBEN CO cpedmeft Tonmumoft Monmenm [, =18,0 mum,
KOTOpPAR NpH NAHEOM Moldyae E X r'palimeNTe Harpy3ox
ofecneqxsana Heolxoammyw TOUNDCTE K3MepeHns NOomepewHOR
nRepopmanun, HYacTHbie SHaAYeHNS( IABHOENN OT PAXTHYESKOH
TONMINMHL AHCTOBOO QPIeTexKNAa, N3 KOTOPOIO HArOTaBIHBAJIHCEH
Monenx, ‘Tax, nmnocxuft snemenr sonocixpa wapwsof 1,0 m OGun
Earoropnex s macurabax o, =54,84-54,08, a ana OGmwxa we-
pmuog no ¢ynnamenty 4,0 M monepewrme macmrabm X ,=210,52.
208,72,

Tax xax np nenTpofexmoM MONIEPOBANNE BeJH<YNHA
HHePHHOHHNOf CHAN NMPONOPANOHANLEA JANHeAHLIM pa3Mepam, pac—
YeTHHIfi YoenbHbIft BeC MofeaAm On/1 NPENST C KOSDHINeHTOM
NpEBeleHAs 3a CYeT NONpABXKH HAa TONMKNY , BRENeHHYIO

panee no dopmyne (8):

[Qinat = Y (22).- (11)

Huxe npuselleds pacuemame POPMyiln NS XO3QOHIEeH-—
TOB Macmrabuoro nepexona K NPH MOAEIHPORAHEN pa3JIHY-—
HBIX BOSNEHCTBHA, B OCHOBNE KOTODHIX ZIeXNT JaBMCEMOcThL (8),

MM

1, Cobereenunit nec: K-—a-‘- . —du ’
. A (12)
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afleok l{n ~ KOoS¢duumenT nenTprPyrHponanus;

0 |* R
K4=(3ﬂ ) . —?'L'! (12a)

raAe /7 = GKOpPOCTbL BPAIEHHS KApeTKH UeHTpudyrH, ob/mMun;

g =0,81 Mfﬂﬂ!g - YOKOpeHue CpoBOAROIO nanemus,

IKGNEPHMOHTAILHOE HATPYXeHNEe NpOBROARIOCE npX

n =200 o6/Mun Eq 1,20 wm,

2, I'mapocrarmyecxoe napnenume BOAK W HAHOOCOB:

P y
B bl
K 2 by (18)

~

d. CeticMuyeckoe posnefieTsue seca COOpyXeHuu:

K=i'_‘£i€.. & ‘K (14)
Ky (!"")"F"" E

3nece K ¢ ~ KOQPMUMENT CelCMHYHOCTH; IPKCHEPHMOHTATLHOE
HAIpYyX@HHe NPOBOHAMIOCKL NpH n =245 of6/mun  u Ky ™

1,35 M, Tlpw sTom mMomenmposanum, xax s MACCHBHLIX CO-
OpyXeHuk, pacCMATpuBAGTCH neppas popma xoneGauuit,

4, CeficMmuyeckoe poaneficTeue IFHAPOCTATHYOCKOIO AaB/io-
HHA W HAHOCOR

1,58, 1 ;

HE PH .“E'“t‘.. e* {lﬁ)

5. Ankepuas MPHIPpYy3Ka OCHOBAMMS

~N

oy iy
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afesb f‘iH - GYyMMAapHAas Har'py3Ka OT aHKepHLIX yCTpOACTE,
PACIHOJIOKeHHBIX HA d/leMerTe~0Obiuxe WIH BOLOC/IRBE;

F’L_ﬁ - MOOeNRpyOmMAS Harpy3ka,

'

InOpk HANPEXEHNH# OT HPHI'PYSKM OCHOBAHUYE AHKEPHhLIME
CECTeMaMH NpHBedeHn X BHIOYy BO3AeH#CTBHE €AHHMYHOIO YyCHRIANS
|rE‘:n"‘,|,"r’”'f‘i 1/cmM%, B 9TOM ciiyuae Be/lHYHHA YCH/INS B aHKepe,
HeoDXOoNEMAY ANg NOrameHHs pacTArMBAMErc HanpsXeHHMs B

PasYeTHOff TOUKe, OonmpenelgeTed HO QepMyle:

g
AH=6~TJ=#‘J "a, [17)
M

rae AH -~ pacHeTHOe YEWIHe B AHKEepHO# CHCTeMe, KI';

ij- NONOXNTeNbHOE (pacTarusaiomee) HampsXKeHHe B pPAG—
yeTHOR TO4YKe KOHTaKTa (yHOAMEHTA IJIOTHHLEI C OCHO-—
BAENeM HpH 3A0ARHOM COYETAHNM HArpy30K, K/ CM2

'
a - xodhpMumeHT 3amaca,

B pesynbTare pacueTa SXCHepEMeHTalbHbEIM MeTOAOM Oni-
a nojiydeHa KAPTHHA HANDSKEHHOI'O COCTOSHMS B OCHOBAHHHE
dapxancxoft NAOTEMM, HNpelCTaBienHas B BHOe amiop O, , 6}
H ?..‘# OT xaxnofi H3 pacdeTHMX HAIPY30K, a Takxe HX Co-
tu'rmi (ocEORERIX X 0cOOmix), smasomuxcs anrebpaxgeckof
CyMMOZ 3MOpP OT OTAeNBHLX Bo3deficTrEfi, Ho Tax xax ocmHop-
HOft 3amaveli MCC/NeHOBAHEE SIpNE/ICH pACYET EKOMIEHCHpyOmerv
YyCI/INSE B AHKEPHAIX OBA3AX, NPE AHAANSe HANPSXeHHOI'O COCTOS—
HES OCHOBHOe BENMamwe Omnio ofpameno Ea smiopy 6; o
KOQHTAXTHOMY ceuennio, ComocTamienrme smiop, DONyYeHHBIX NpH
pPAINYHLHIX CXeMaxX, H0oxa3alo, YTO OCHOBHY ponk B GOpPMEpO-
BANNNE HANPSXEHHOI'O COCTOSHES B OCHOBAHEE Oniyxa NJIOTHHE
Erpaior cobCTBeHHEE BeC, I'HAPOCTATHEYeSKOe N (WILTpPANFOHEHOe
JaplieENs BOOL, 4 TaKXe, OTHACTH, BOJIHOBOE [amjieHHe INpM
BeTpe 2% obecneweHHOCTH H ceficCMEYeckOe BO3NeHcTBEe Beca
COOpyXeHES, [IpAXTHYeCKH He3HAYHTeJkLHEOEe BIANSANEe OKa3LBAIT
napnieNEe HAHOCOB, BWIHOBOe NABIeHNEe NPE MAKCEMATEHOM BeT-
pe, & TaKk¥e ceficMEYeCKad NPpOEIBOHHAS I'HAPOCTATHYECKOIO
OaB/IeH HsT,



NMpr OCNOBHOM GOYETANNN HMArpy3oK 3mwpa &, B Ouuxe
o0 XONTAXTHOMY eevenmio I-1 nowrr oaAmo@HawHA M JMML GO
gropounl mepxHero Obeda NefieTByeT HeSHAUNTAILHOE PACTIAIN~
nawmee nampwxemwe 6, = +0,11 xr/om? (pmc.8). Maxen-
MAILEOE® CxaTHe ~ 1,18 xr/enM™ DpEXOANTCR HA YrIoBYO TOYKY
C HE30BON cTOpOEH pymaamenTa, [Ipm ocolom coueranmu
HAr'PYSOK 34 OUeT BANGEEN INOPESOHNTANLHEX CefSMEYeCKNX Cui
ofmufi nepexos smwpw &, B cewemmm I-1 poSpacTaer: 2
pacTixenne AocTHraer +0,88 xr/cm?, a cxatme ~ 7,78 xr /oMm",
CorntaceEo Snope EATpsKeHEHNft OT OpArpy3ks Cniuka o=
HEYHOR AHKeDHOfi CHIOHK HANPEOKOHHO B PACYETHOH TOYE® CO -
cTaABNSeT HHH"" = 0. 78 Ifcrv?-n Torna no dopmyne (17) ana
OSHORHOI'O H 0Ocoloro cogeTaENlt HArpy30K HONYIHEM:

. ] e
A - Mﬁ - ..0,14'103-&, i = =140.0 Ts

“oex ~0,78° 10"

R - _&MET --1,125°10%. @ xr = -1128:Q 7
oco® ~0,78 10 |

C yueTOoM KOECTPYXTHBHOR CXeME HAINDYSOUHOI'Q yCTPO#CTBA,
HPHASTOrO HpH MOASNMDOBAHEN AHKepDHEO# NpErpy3km OGnmka,
npmEuB Q= 1, noAyumM yCHWINS Ha ONKH AHKEp:

A
P -SSR _I40 _ .. .
. 2 2 :




Avnephisie
CLCmeésés
=, . ~

o0
690. 4

. it

Puc, 8. PacueTunie smopn HanpsxeHxlt &, , xr/cM X E’J"ﬂ :

1[:1-:2 B HAType N0 XOHNTAKTHHBIM CeYeHHaM IVIOTHHA~OCHOBAHHE!
A— HANpsXKeHHO® COCTOSHHe IoA OnixoM B ceveHEm I-I;
B~ manpsxeHHNOe COCTOSHEE INOA BOAOCAEBOM B CeY2HHH M-I1;

*a-p” -~ 30HA TpPemNHE OO KOHTAKTY.
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o, (18)
A6, =6, A ocos

B xapaxrepunx Touxax xoxrypa I-T momywia:
08 s /o
D, 78:10" +1128.10" = 0,86 xr/
-1,80°10"%1125010° = 2,14 *

_2,02°10"%1125°10% = _2,28 *

-2,1210°%1128.10% = 2,88 * = ..

AEanEsEpys Hanpsxesuoe coctTosEke no xouraxty M-I
noa noaomipoff pyHAEMeHTA BOAOC/HEBA, MOXHO 3&MOTHTH B
xoTOpyl®o ocpBeHHOCTE B Xapaxrepe smiopum §,, xoTopy® B
eNT TpemEEAa HA yuacTke “a-s”. Ee pepmmEa B Touxe "8
COBMeNeHa ¢ BePUINHON NONEIOHANBHOIO XOHTYpA (yHAAMEHTA,
2, Kar E3BeCTHO, KaXaas HE3 HFX - BepINN2 TDONENE X BepD-
MERa Yyria - gBlige ICs KOHRIEETPaTOPOM HANDDKeHEH#, HpNIeM
OpESHTANES TpemMNHE COBNAZ&ET C HODMAALIO K IVIABHLIM X ANpPH-—
MEENEM, OKA3KSANMEM OofcTBHe B Hanpas/ieHEHE pPACKPLITRS
TpemmEn, Ha snwpax O, p cexexux [I-Il mpr OCHOBHEIX =
0COOMX COYeTAHEESX B KaYeCTBe PACHYEeTHOI'O ClelyeT PACCMAT-
pNBATL HaNpEXeHNe B BePMINEe TPEMHEER — B TOYKe "B", I'Ae,
coorpercTaenno, +0,98 m 1,118 mr/cm?, llonoxuTensase
HaNpSXKeNRs, NeiCToylNEe HA XKOHType TpEemEHN B SoHe “a-s"
{*Geper” rTpemmuni) co cTopoEn (GyHIaMOETE BONOCANBAE,
obycnopnenn BANSHNeM HeNocpedCTBeHHO NPHAOXKEHHOIO K
HeMy (EABTPAREOREOIO AAB/IcHES, DCHAEACTBEe OONOCTOPOHHEH
CBS3E MeXay OyHOaMeHTOM E OCHOBaEAeM Ha ydacTke “a=3”
 Tpemmnn QaxTEYECKAS 30HA XECTEOINO KOHTAKTA HAYNEACTOS
B Tosxe "pY, xOoTOpas NpEH onpedelleHEN JHOT'O '
npEEsTa 3a pacusTEy®, [lo amope 6;‘,"‘4"" HA
B Touxe "p” manpaxerme cocTasiger -{0,85+10 "




Ycomane, NpHXOoAsimeecs HA xaXALIA N3 [AByX AHKePOB, YCT&~
HaBAEBAGMLIX HA BOMOCNEHBEe, npx =] :

A
P, =-—2%. =l . 45
OCH

A
P -M-Tﬂ -_3751-.
A 2 2

ocob

AHANONEYHO [ONONHATe/NbHbi® HANPSKeHNsS B BepUHEHAX [MOJKIO-
HanbHoro xonrypa [l-Il or npurpysxm askepamMm coeTaBsT!:

B Touxe “a*: A6, =-0,28107+1350°10°= 0,38 xr/em
» Touxe "n": A6, =-0,8107+1350-10°= -1,15 *
~1,25-10"°, 1350+ 10°= 1,70 ~
~1,14* 1072, 1850 + 10°= _1,5¢
B 3
~1,50 1072+ 1350+ 10° =

HMa eonocrapieHHs pacYeTHLIX yCHAME HaTseHHS AaH-
KepHuX cpsalelt Ha Oniuke ® POOOC/IEBEe, NONYyYeHHLIX NpPH
oco60M COYeTAHMH Harpy3o0kK, CAeAyeT, 49TO KOHTAKTHbIe Halpsa-—
MeHNS B OCHOBAHHN BOOOCANBA 3aK1i04aioT B cebe Goabulyio
ONACHOCTL OTpbiBA, 4eM B OCHOBaHHM Oniyxa, [IpE 3ToM oc~
HOBHOe BIMgHAe Ha (OpMHpOBAHNEe NONOXHTEJhLHBLIX HaNpSXe-
HHY OKA3BIBAIT IOPASOHTAILHOE TI'EAPOCTATHYECKOe H BepTH-
KankHoe QEALTPANMOHHOE [aBJeHHS; NoChedHee B paCYeTHHIX
cxemaxX Ompiyka H BOOOC/IHBa HAEHTHYHO,

[[peBbilleHHe PACYETHOI'O AHKEpPHOI'O YCH/AHA Ha BOAOC/HBEe
MO CpaBHeHHIO C NMpHrpy3ko#f Obiyka oOBacHAeTCH Npexie BCe-
ro reoMeTpHyeckEM ¢axTopoM, Bomocnms npenctaensier coboi
610k ¢ nepeMeHHON BriCOTOR - OoT 135,15 M B Bepxopo#f wac-
™ oo 7,55 M B HEXHel TpeTH; NpH 3TOM.erc Ha3rubOHas
xeeTkocth LJ B BepPTHKANLHQH NIOCKOCTH H3MeHSeTcsH
no AnmHe CoopyXenms B 8 pas, X/ g0 CylmecTpeHHO oonabmio

2

-1,82 7 x T,

e S TGSy S————

x) Bricora BepTrkanbsoro pabouero ceveEEs BOJOC/IEBA
m Gpiuxa E3MepseTes 00 mOAOWBH ¢(yHdAMEHTA,
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m ¥ xeCcTKOT0 mramna’, droMy xe cnocobcrTaosal oT-
HOCHTO/NEHO BHEOXMH MOAYNL NeGOPMALUNN CKANLHOI'O OCHOBA-
HHMS, KOTOpHft cocrapiser E o 0,7 Blm' Tpemxna B 30~

ge “a - no xomraxrEoMy ceyenwio [-Il cewsmna Moment
CONPOTHR/IEHES B HANDABJEHNNM [AefiCTBYONMX PACTArMBAOUHX
yORNMAI X BMeCTe ¢ TeM YyBeNYWIA KOHINEeHTPAUNIO HAallpSXe-
HEM#t B Touxe "B", ,

B cosoxynmocTh of6a daxropa (reomerpruecxue 0N
HEs, OByCNOBNBHINe NepeMeHHY xecTxocTbh EJ RONOCH
BA N He3HauNTeNbHOE OT/ANUNEe Mexily MOOyAsMHE dedopmMa
COOpYyXeHNS M OCHOBAHMS) NpHBRE/X K TOMy, YTO yCH/IKe OT
HATHXeHHE AHNKepOB, PAGGUHTAHHOEe € MNpelpapHTEe/LHO HASH&~
YeHHLIM SKCHeHTPHCHTETOM OTHOCHTE&NABHO I'eOMEeTPHYECKOrO
HeHTPA TSXECTHE I'OPHSOHTANBHOH NMpOexKuaX PyHIaMeHTa, 0Kada-
noeh B YyNPYroM LeHTpe nomepedsoro (BAoib NOTOKA) ceke-
KNS BOAOGAMBA M MO STHEM NpPHYMHAM (aKTHYECKH{ BOCGCTAHAE—
NEpAOMHE MOMEeHT OKASANCH 3HAYHTENLHO HNXEe pacYeTHOI'O,

Cnenyer oTMeTHTH, 4TO Nepelawsa cTolb OONBUMX CO-
cpenoToYeHHX ycuianili - no 675-700 * - wepes amxepuyn
CHCTeMy COoNmpskeHa cO JIHAYHTE/IBHRIMH TeXHHYeCKEME 3aTpyld-
HEeHHSAMN B N3I'OTOBJIeHHN CAMNX AHKEepHBIX IMy4YKOB K HX Ha—
AeXHOM SAMOMONEYHBAHEE B CKAaNbHOe OCHOBAHME B OOHOI
CKBaXnHe, [IpHENANTEANLHO pelleHEe SAlaYH B YACTH NPHIPYS=
KN BONOC/IHEBA MMeeT HeCKONLKO BAPHAHTOB, H3 KOTOPHIX HAaH-
Sonee nenecoolpa3HuiM , MO HaWleMy MHEHNIO, Clelye' E€YHTATh
3A7I0XeHNEe AHKepPHLIX CGKBAXHH € HAKJIOHOM K TIOpH3OHTY HAO
45-50°, lTpr aTOM RanpapileRNe AefCTBAS BHEWHMX yclnlﬂ
npEGANXAeTCE K HOPDMANH MO OTHOWEHHK K TpemhHe “a-p”,
4eM NoCTEraeTes Haubonbwas S¢¢pexXTHBHOCTHL &HKEpHOR npR-
rpyaxn, Boamomern Taxke cMemaNHm}l papHaHET - GypeHme
HAKJIOHHHBX CKBAXNH C yBe/IMYeHNEeM KX 4YHGIAa 00 Tpex Ha -
KaXaok 3 Cexuuil BONOCHHBA, "

.

o | JNlxureparypa » j

1x, Y.Pafiin. Bpenenne » poromexannxy {m
OHM( mm‘.. H“ﬂﬂ)i M., "Mlp . lm .
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2, YI1 Bcecowanas xoupepenuns no mons TN .

HeCKOMY MeTONy HCC/eloBaHHS nlnmw. T'_, i
1871,

8. K.K.Kasaxbaes, H.P.Xampaes, B.[ Axasos, ITnorwru
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YAK 85.012.122(627, 8338:826.82)

oy
B.C.IIJIYTHO, pykogpoxn, nabop,
B.K.TUPHYEB, ma4, oTnena

(CpenaaranposoAXIONoOK)

NPOW3BOACTBEHHLIE MCC/IENOBAHHSA ABTO-

MATHYECKHX BOACIAENCTBYOUNMX 3ATBOROB

NMOCTOSAHHOTO I'OPH30OHTA BEPXHEI'O BBE®A

C NMOIMIABKOM HA OBIIMBKE M C BEHIHOCHBRIMH
NMOMJIABKAMH

lipeanonaras, 9T0 3aTBOpH C HOIVTABXOM Ha ofmEzxe
MOI'yT HAfiTH IIEDOXOS NpEMEHeHHe Ha MeXXO03gHACTBeHHHX H
BEYTPEXO3GfiCTBeHENIX KarRanax B JonoAEoj cTeny, HAECTHTYT
“Cpenasranposoaxnonox” B8 1838 r, saxazsan CAHHHPH na-
SopaTcopEne MOAeNhEEE HCCHeNoBaNES ITHX KOoECTpykum# /17,
KOECTpYENAS = NpHEENEN [AefCTBHA BHUHEYK&3AHELIX H 3&TBO-
poOB, ONHCAHHLIX B pabore [27/, aHalOrHYHE,

Hiccnenosanns HOKA3aNH, YTO 3ATBOP C HONIABKOM HA
oOmEpxe BnoiHe paboTocnocobes, HO HMeeT ARS8 CYMECTBEH=
HBIX HeNOCTaTKa:

- DondepXHBAeT NOPH3OHT BOAW ¢ Hem30exuoft ommbGxoft
H3-38 BOANEACTBHY HA NON/IABOK MEPEeMEHHOIO N0 BeNHYHHEe
FREODOOEHAMEYECEOr'O Oan/eHHEA NOTOKA;

5 OTKPRIBASTCH TONbKQ Ha NOJOBEHY BLICOTEI NepeKpbLiBae—
MO0 OTBEpCTHsH, 9TO CHEXAET ero NponyCkHyl cnocoSHoCTb,
_ Hng ycrpasemms 3THX HeNOCTATKOB GBIIO PeKOMOHAOBAE~-
EO 38MeHHThL NOoWIaBox Ha ofmMBXKe NOMIABKAMH, BhHOCEHHBIMH
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Puc.l. Cxema 3aTBopa C BLIMOCHEIMH NOMJIABKAMH,

(YcnopusiM 3HAKOM — . — - — - nIOKa3aH 6a-
nascup, AobapneHHulft MO NPOEKTYy pPeKOH -
CTPY Kil HH)

B coorpeTcrpuR ¢ pexoMenpauksvu CAHUHUPH uecTE-
TyT “Cpenaarunposoiaxnonok” s 1980-1861 rr, sanpoextr-
popall rpylily 34TBOPOB C BLIHOCHLIME IOIMIABKAMH ONIH Kéa-
Hanopn B lNononuo#t crenn, Hawmboneiuee pacnpocrpaHedue no-
Ayuanip aarpophl THnopaaMepa CTA-170 u CTA<140, rne
nHdpur 0603HAa9AT pacueTHOe 3IHAYEHHE HailNpa Ha nopore H,
COOTBETCTByOWee perylupyemMomy ypopHo (P.Y.). BouocHsie
NMONNABKH KpenaTcs « obwuMpxke 3aTBOpa ¢ NOMOIBIO TpABEep=
Chl H pacnojaralTcs B KOoAoAuAaX, BLINOALEHHBIX H3 KpPpyIvVikIX
Xene3obeToHHb:X Tpyb, ObmHpKa 3aTpopa NpHHATA TpalleleH-

AANIBHOI'O CeYeHH:a C KOS(DPHUMEeHTOM 3aloXcHHS m =05 ;
pa3aMepbl NONEpPeqyHOro CevYeHHd KAaXOOoro H3 AByX NON/IaBKOB
- ) cooreercrBenno 18x35 cMm u 15x30 cm, Ypap~

HOBeliHpaHHe 3aTpopa HpednonaraloCk YKI&AOKOH B NpOTHBO—
Bec H OannacTHole KkaMepbl Ha OOMIMBKe pacyYeTHLIX I'py30B
(BenuyuHa MX onpefenslack NpH pacyYeTe KOHCTPYKUHH)., Ta-
KHe 3aTpopbl OBUIH NMpEMeHeHbl B NPOEKTAaX NeperopaXHBa-—
WHX COOpyXeHMH Xo3siicTBeHHHX kaHanop KTP-1, KTP—Qb
IOP-16, KKOP-17, IIP-1 u np, Ha pacxoa ot 2,0 no 5,0 M~ /cex,
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g, llocne Toro xax 9Tu coopyxemusa OLiig NOCTpOEHH,
3aTBOphH HArOTOBIGHL! H CMOHTHPOBAHK, HHCTHTYT Hpelllpuaan
NONLITKY HANAAWTL, OTPeryAHPOBATH M JANyCTHTEL B pabory
onoiTHHEe OOpasus rEAPOABTOMATOB, YCTAHOBIGHHLX HA& XAH&-
ne KOP-17 /3/. Oxasanochb, 4T0:

HonabeXxKbie NP H3rOTORIGHEM 3ATBOPOB OTKIOHEHEA B
paamepax B Becax S/leMeHTOB CAellalN pPACHETHO® YpaBHOBE K~
paHNEe NPAKTHYGCKH HEBLINOIHEMbLIM,

E3-3a MANIKX pasMepoP NONMABKOB 3anylleHHLIe B ABTO-
MATHYEeCKY _paboTy 3aTBOpPH OKA3AINNCH HeyCTORYHBEIMHE, Jer-
KO BXOAR/IX B peXHM apToxoNe0aHHs C HeAONyCTHMOR AMIIN=
rynoft, B cBA3H c STHM 3aTBOpH NNPH3HAHLI nepaborocnocolb=
HbIMH,

Brula TakXe caenasa NonbTEA NMpEMEHEeHHd 3aTBOpOB
c nonnapkoM Ha oSumsxe, C aroft meapw B 1865 r. sanpoex-
THpOB&HA I'pynna 3aTBOpoB And JOro-3anapsoro maccusa I'o-
nonsoft cremm: 1,5 IOL, 2 0l = 4 IOl (prCc.2).

Prc.2, Cxema 3aTmopa ¢ nmonnaBxoM Ha obmmsxe:
I- Tena CTA; TIlI- Tena IOL, - i
(Ycnoeunim 3maxoMm ; noxasaHbl SJile-
MeHTH, nobfasieHHELIe nn} OpOEeXTy PeKOHCTpPYK—
nER,




Jarsop tunopasmepa 1,5 IOU nepexpusser orpeporse
wupunof (B) 180 oM ¢ manopom wa nopore (H) 150 om =
uMeeT nomnapox wepxsof ( b ) 70 cm x ronusson ( ¢ )

12 cM, Y AByX ApyrEX 3aTBOPOB 3TH NApAMEeTDH CRenyI ine;

200 :B=200cm; H=200cm; & =70 cms t =12 cm;
4 Ol :B=~400cm; H=2000m; 0 =100cm; T = 12 cm,

Y BCeX 3aTBOpPOR STOfl rpynnik WHTOBAR HACTSH NpSM O
Yro/lbHOR GOpMEI € Pe3HHOBLIM YIVIOTHEHNEM, & AN peryni-
POBKH NpPEeAyCMOTPeHL Te Xeé S/eMeHTh, STO X IR S4TBOPOB
CTA,

Ilponyckuas cnocobGaocTs 3aTBOPOS OXBATLIBAGT RAHANA-
30H or 2-3 no B8-8 Hafcex.

K ToMmy epemenn, xorina nmeperopaxmMpaompe COOpYXeHES
Ha 3THX kaHanax Su/IK NOCTpOeHbl, & 3ATBOPH CMOHTHDOBAHLI,
CTa/llo §CHO, 9TO B NEepBO3NAHHOM BHOE B ABTOMATHYECKOM
pexnme OHH paboTaTk He CMOTYT H3-38 HENOCTATOMHLIX pas-
MepoB NONVIABKOB, YC/OXHEHHO# METOANKH perylHpOBKH, Hps-
MOYTIo/ZbHO# GOpMbl 3ATBOpa H YNAOTHEHHS, BLI3LBAMEro CH-
JIkl TPeHHs, HeAONyCTHMHEe Mg nonobHuiX KOHCTpyknef, B
~ CBS3H C 3THM 3aTBOpPhl OhLUIN OCHAmEHE DPYYHRIMHE TOABEMHH—
KaM N,

B 1868 r,, Ha OCHOBAHNE NO/NIOXKTENLHOr'O onuiTa pabo-
Thl NOAOOHHIX KOHCTPYKUME H& JOTKOBBIX pacipelfelIHTensx
[2/, Obl/lo pelieHO OTHICKATH NPHEM/IeMOe TeXHHYeCcKOoe pelle—
HHE PeKOHCTPYKUHH NOCTPOEHHbIX IMHAPOABTOMATOB G HeAbiO
nepepoAa HX B ABTOMATHYeCKHf# pexum pabotm, M3 wmcna
NOCTPOEHHHX OBUIO BHOPARO HECKONBKO COOpPYXeHHfi C I'EAPO-
ABETOM ATAME, BHINOIHeHA HeoOXoAHMAas pPexXOHCTPYKUHs, 3ATBO-
pu AopeneHs A0 paborocnocobHOro COCTOSHHES H HCCIedOBa—-
Hbl B NTPOH3BOACTBEHHLEIX YC/IOBHSX,

PyKkoHCTpyKUHSs H HCCNeAOBaHHs I'HAPOABTOMATA
C BhLIHOCHBLIMH NONJIABKAMH

Ina npopepkr pelleHEs, ofecneumsalomero paboTocHO-

COBHOCTH 3ATBOPOB C BLIHOCHBIMHE MOIUIaBKaMH, Guuio pubpano
neperopaxupapimee coopyxeure Ha [IK 8+05 xamana KTP-1,
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opowalomero 3eMJ/H IOIOAHOCTEINCKOro COBXoda Ne 1, Pac=-
yeTHBE MAKCEMANLHEIl pacxod ero 2,2 M /Cex NnpH pA3HOCTH
yposaeft 85 CM,

[pE pexoHCTpyKUME Ha& ruapoaproMare Onila H3MeHeHa
CHCTeMAa peryiEpOBKH: IPHMEHEH XOpOoWo 3apeKOMEeHIOBAaBLIX
cebs MeTOI YPABHOBElIHBAHHS 3aTROp& B ABYX NOJNOKEHHAX
npyMa rpysamu /2,47, Ang 4ero B KOHCTPYKIHIO 6pl/l1 BEK/AKOYEH
Ganancup (cm.prc.l), Kpome Toro, ysenudyeHel pasMephbi NONJAB-
KOP H eMKOCTh npoTHBOBeca, Heobxonmmbie pasMephbl HOI/ap—
xop noabGEpanucCh ONLITHRM IyTeéM B nponecce HCCcledOBaHHH,
[lng sToro GLIIE H3rOTOBRJAEHH TpPH NDaphE CBEMELIX NON/aBKOB
Cc padMepaMM NONepPeqyHOoro CeueHHs: 22x40 cMm, 22X 18 cM
m 77,5x87 cM,

CaMa pekKOHCTpYKUHHs H Haladga 3aTeopa C/I0XHOCTH HE
npedcTap/isieT, HO [Aia OOBelleHHs apToMaTta Ao paborocnocob-
HOI'O COCTOSHHS NOMVIABKH NpHIIJIOCh MEHSTh TpPHXIbl, TAK KakK
yOOBAEeTBOPHETEABHYI0 YyCTOWYMBOCTE CMOIIH obecneysTh TO/b-
KO MONNABKH MAaKCEManbHOro paamepa 77,0x57 cM,

HabnioneErs 3a 3aTBOPOM H HCC/leAOBAHHS €ro NpoOBONHE-
nack B 18688-1971 rr. /5,87 nocpedcTBOM BH3yalbHbiX Habio-
OeHHff H MHCTpPyMEeHTANIbHBEIX 3aMepOoB OCHOBHBHIX DapamMeTpoB
(monoxenne ypoBHef#i B BepXHeM K HHXHeM Obedpax H3Meps/IoCh
no pe#ikaM H 3aNHCHIBA/IOCE C NOMOmMEBIO CaMONHCHOEeB ypOBHSA
*Banna#”; yikl OTKPLITHS - O CIeNHaNIbBHOMY yI/IOMepy;
pacxol - sepTymxko#)., B mponecce mccienoBaHEY uYepes 3a-
TBOp nponyckanuck pacxons ot 0,44 no 2,86 M /cek, npH
2TOM yrojl OTKpLITHS 3aTBOpa He npepbilian 185

[locne npopepku paborocnoco6HOCTH 3aTBOpa Ha MoOAAep-—
XaH@ge pacyeTHoro P.¥., cooTBeTcTBylOmero Hamnopy H=170 cwm,
no npockBe cnyx6n SKCNIyaTaund, 3aTBOp Obul OTperyJiHpo-
paH Ha nongepxasue P.Y., cooTBeTCTBylOMero Hamopy H=180cwMm.,

HccnenopanEs NMOKA3ANH, 9TO 3A4TBOpP HAaOeXHO H yCTOu-
ynpo paboTaeT B aBTOMATHYeCKOM pexuMe Oes Aemngupylome-—
ro ycrpoficrea. [laXe ECKyCCTBeHHO BhI3BaHHbLIe BO/IHEHHS B Ka-
Ha/le H pDACKAYKA CAMOI'0 3aTBOpa NacH/IHECE C NMpeKpameHHEeM
BO3Mymalmero soafef#cTpus, [IpE caMbX HeGIaronpEaTHEIX eC—
TecTBeHEBIX yCHOBRAX (CHABEEA NOPKIBHCTHIE BeTep) AMIATYAA
xonebanufi o6HBKE 3aTBopa He npepbimaer 3-4 cM, B asTo-
MATHYeCKOM peX@AMe 3aTBOp BNO/MHe yAOBIETBOPHTE/LHO Chnpae—
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NAeTCsl C MCKYCOTBeHHOH npHrpyaxoft: sec 70-80 xr, npu-
TIOXeHHBI}f K NMOMNABKY W/I¥ NPOTHBOBECY, BHOCHT MOr'peMlHOCTH
B NoAdepxaHnHe ropH3oHTa He 6onee 10-12 cm,
OTperynnposamuniyt #a monnepxanme P.¥, 180 cm, 3a-
TBOp, B 3aBUCHMOCTH OT yraa oTxpuiTHs (pacxosa), moamep-
KHBAJl TOpDH3OHT BOALI B npenenax 160-168 cm (pmc.3).
Camo no cebGe aGconiornoe sHavenme ownbxu (8 cm) He pe-
THKO: ecam On' QHA pAcnpenensiiack oTHocHTensHo P,Y, pas-
HOMepHO +4,3 cM (To ecTe mo ropmsonty 164,5-155,5 cm),
TO He npepbpmana 6w +2,8% orT Hanopa, Ho omsosmauroe
€€ INONoXeHRe cClledyeT NPH3HATL HeydawHuM, Bmecre ¢ TeMm,
ecnn abconiornas ommbxa XapaxkTepe3yeT CpOficTBA" peryig-
TOp&a, TO ee pacnpefelleHEe S3ABHCHT TONBKO OT METOMRKK
perynuposannsd, [lepepacnpenenenns owWEGKE MOKHO noSurbca
[IEPerpySKo#fi eMKOCTH NpOTHBOBECA M banancupa p npouecce
PKCI/lyaTandau, Kax 3TO HaMM peKOMeHNoparo /27.

s [lpoexmusin  ypoBens
N - T - x i- ﬁ -
8
160 { n—ae X Mﬂ.
fﬁﬂ L] L | L L L] ] | L] L]
2 4 & 8 10 12 14 16 8 &°

Puc.3, 3asmcumocts yposms, NOAAePXKEBAEMOTO 3aTBO—
POM C BHIHOCHLIME NON/JAaBKAME, OT YIMl& OTKphi-
TES ( X — TOYKN, DOJly4YeHHbI® HeNOCPeACTBEeHHbIM
H3aMepeHHeM ),
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B npouecce HCC/NedOBAHME WIS Onpenenenus rEAPABI He
qeCKHX XAPAKTepDHCTHK 3A4TB Opa TPHXALI SAMEpaios pacxon,
COOTBeTCTBYIOWMRE eMy yrol OTKpPhLITHH ABTOMATA, EATOD HAa
nopore H I'EAPABINYECKH{ mepernan (rabn.l1).

Tabnrua 1

A M
' : :¥ron or- Pexam 'TI'uapasin- "Koad-
NeMe : Pacxon : Hamop “ypurgg . ECTeYe~ ,geCkEfi Ne— pumMenT

n/n: Q, :Ha NOo-:3aTBOpA 'a:: l.: " penal Hé~na.yona
i M /08K jpore . o I.Irmpaﬂ : mopa .
H, M : ; F s CM . MU
l 0,44 1,80 1°28' ToaTonnes- 84,0 0,78
Hulfi
2 1,88 1,85 9 36 % 81,0 0,88
3 2,88 1,686 18 3 " 47,5 0,683

Ha OCHOBAHEE STHX S&MEepOB BhIYHC/IEHMhE XO3QPHIHEHTH
pacxofa COOpyXeHEd C apTOpPerylfTopoM IO dopMysie s
3aTOMNSHHOI0 NCTeYeHHs

Q = lum\’ZQ.i! ;

rae G, 4 , 2 -cm, Tabn,l;
W -~ maomalk NOAMHTOBOI'® OTBEPCTHH;
g = yexopenme CBOGOAHOrO naneH:d,

Buigucliensbie MO 9THM [AHEEIM SHAYEHMS U NpHBe-
pness: B 17861, 1 m Ha prc.4. Kax BrIHO 3 rpajuka Ha pHC.4,
sHavyeHNe KodppHUHEOHTA pacxoda yMeHbUIaeTCs C yBeJ/HUYeHHeM
yria o'rlguru H CTpeMETCH K NOCTOSHHOfl peNIRYEHe NOpalxa

- _.w.

£ [Mepenanrnift Ea NMoneyeHHNe cNyxOm SxcCnayaTauul
copxo3a Ne 1 zarsop x B 1872 r, npononxan paGorark B ap—
TOMATHYEeCKOM DOXEME,
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Prc.4. 3apucumocrs KO9pPMNMEenTA pacxola oT yraa
OTKPLITHS 3a4TBOPA € BMHOCHMME nonnasxamMi
'IPH SATONMNeHHOM HCTeYeHNEN,

PexoucTpyxums x mcenenopanus FrEApPOABTOM ATOR
¢ nonnapkom Ha obwupxe

lMpoussoncrpennas NPOBRepPKA KOHCTPYKUNE C NONNABKOM
Ha ofmumke npopoamnacs na TPeX 3aTBOpax: Nsa N3 HEX
Ouie pexoHCTpymposaus ®a3 JATBOPOB ¢ BLHOCHLIME NON/&B-

xamMn THna CTA-140 »w CTA-170, ocmoson nns TpeTLero no-
CllyxK1 sarmop Tna 4 JOL,

A, 3aTeopn THna CTA-140 ¥ CTA-I70

Sninu BOp ahl NeperopaAXEBalmEX COOpPyXeHHs Ha

Wm KTP-2 (opomawmero seman
OQHOCTenckoro cosxoaa Me 1), Ha nmepsom crosn 3aTsop
CTA-170, 5a »Topom - CTA-140, O6a COOpyX eHES




OTKPRITLI®y, € nepenasom B pHAe BOMNOCKATA Ja AIHTOBOHR
gacThbio, obecnednpanumero cpoBONHbIY peXEM HCoTeHeHHs
npu nobom pacxone, PacueTHblff MAXCEMANBH LI PACXOA He-
pea 34TBOP CTA-170 3,2 M /cex, uepes CTA-140

2,8 M /eex.

B mopsiike PeKOHCTPyKIHH € 3aTBOPOB GuIH CHSATK
BLIHOCHBE NON/I&BKH H Tpasepchl, HaBelleH:bl NoN/IaBKH Ha
o6mERKY, YCTaHOBIeHsl OalaHCHDEl, caoenadbl ynopsi, nped-
oTBpamaKmue BABHCAHEE H ONPOKHALIBAHHE 3aTBOpPOB,; YCTAa=
HOBJeHBl AeMIIpEpyOmHe YyCTpPOHCTBA&. [Tonnasxe mia oOOEX
TRnOpasMepoB HPHHATHI IEPHHO N ( & )} 100 cMm, TONMH~
pog ( * ) 18 cm m pabounM NEHTpalkHLIM yIVIOM noniap—
xa ( o, ) .EEL'. IloCKOIIBKY L‘-.E?!--:Tp-ftﬂlngIqjj yron paboue#t
gacTe ofwmpxm 0OCEX 3aTBOpPOB pasek 437, a noni1aBKos
ESD, npomyckHas CIOCOCGHOCTE PEeXOHCTPYHPOBAHHLIX 3a4TRO~-
pOB YMEHBUIH/IACk, HO, K&K noxas3a/il HCCelOBaHHs, OKa-
sanack BOOMHEe AOCTATOMHO# Wi BHOPAHALIX COOPYXEHHME,

PexOHCTPYKIUHS M Ha/lalKa PeKOHCTPYHPOBAHHBIX 38TBO=
poB, CAe/laHHas NO MeTONHKe, onucanro#t s paborax /2,47,
saTpydEeHE# He BLISBAJIH; 3aTBOPHl C NepBofi NONbBITKH CTAalH
pa6oTaTb B ABTOMATHYECKOM peXHME,

HabnioneHis 3a 3aTBOpAMH H HCC/eOOBa&HHA HX NMPOBO=
aunmch B 1868-1871 rr, (5,87 c noMombi0 BH3Y&IbHBIX Hab-
NIOfeHH# B HECTPyMEHTA/lIbHBEIX 3amMepoB, K&K IpH H3y4YeHHH
3aTBOpA C BLIHOCHLIMH NON/JI&BKAaMH, B npouecce Hcclenopa-—
HH} Hepe3 3aTBOpH NpONyCKAIHCH pacxXonkl;

CTA-170 - no 3,80 rf!cen NnpH yriae OTKPLITHE o -1'1:'30'

CTA-140 - zo 2,78 M /cex mpH yrie OTKpPLITHA & =23 30°,

B Tewyense Bcero nepmona HaboneHH{t 3aTBOPH! €
neMnpHEPY OMEME yCTPOHCTBAME HANEXHO H YyCTOHHHBO pabo-
el B ABTOMATHYECKOM peXHMe, yCNemHO racs koie GaHus,
BLIGBAHHBIE AaXe HCKyCCTBEHHO, AMIIHTyna KoielaHui
aaTpopa He npepnimaeT 2-3 CM.

Bea nemndepa ycTO#YHBOCTE IHAPOABTOMATOB OKala—=
nack Hemocrarounofi. MckyccTpermas mpErpysxa (sec
70-80 xr, NMpWIOKeHHHH K OOMHBXe WIH NPOTHBOBECY) MO-
XeT PHIBECTH HX H3 ABTOMATHYECKOr'o peXmma paboTsl
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. oe ee umawemse Ans saTsopa Tana CTA-170 me npeshi-
maeT B cmy CTA-140 - 13 ewm, lpr passoMepHoM pacnpene—
el HE OWHOKH OTHOCHTENBHO peryilupyeMoro FOpH3SOHTA 9TH
SHAa4YeHHs CooTBeTCTBeHHO +4,5 em w +8,5 cM, wTO cocramns-
er 2,6 m 4,7% or perynupyemoro manopa, =
Ans nposepxs paGoTocnocobHOCTH 3ATBOPOS NpH peryr-
POBAHHM I'OpDH3OHTAa BOAL HA ypOBHE Bbillé PACYETHOrO 3aTBOP
Tena CTA-170 na neckonbxo Asefi Gu nepepery/lEposasl Ha |
P.Y. coorsercrayomufs Hanopy 178 cwm, Ilepeperynupopka >
MPaKTHYEeCKH He IOBIHA/IA HA KAYyeCcTBO ero pabortkL i

H-Fl-l
180 E?Cﬂé'gHEHHHu ypobews, naggepwubaemsii
* aBmomamam muna CTA-170
17049 FY
1

160 B

Jcpegrennsid  ypobens, no Ugeawudaenuu
i aBmomamom muna CTA-1 . Lo
1ol v Y.

o
Co 4
S
R
>
5
™
S
N
N
&

Prc.5., 3aBpECEMOCTE ypoBES, NOOAEPXEBAEMOIO
3aTBOpaMH C nonnapkoM Ha obwEBKe THNa
 CTA-140 = CTA~170, oT yraa orTxpuras,
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B npolecoe NCCHGMOBANNA WIS ONPOAGNENMS IEApERIN=
qeCKMX XAPAKTEPNCTHK 3ATHOPOB HA KAKAOM X3 HEX TpXaAM
JaMepa/iNCh: pAcXon, COOTBETCTBYRMNEA eMy Yo/ OTEpWTESR
anTOMATA ¥ manop Ea mepore (Tabn2).

Tabanua 2
____—_-*__—.-'._——_—-—I—-—.#
r * Pacxon * Hamop * Yron " Pexuu K oabd¥-
an . : -Ha Nno-— - OTEPLITANR ‘NOTeYeHHH OEen?Y

asToMaTa; o, . . pore :EHT!D_N . M3-TTOA pacxona
- : He W o : 3aTeopa ,
: : : * “
e ————————————————————— e
CTA-170 1,1 1,885 4°18° Cpobonuud 0,625
2,43 1,74 10 54 i 0,463
2,82 1,73 14 . 0,434
1,56 1,41 12 6 o 0,387
2,76 1,52 28 24 : 0,378

Ha oCHOBEHNE STHX 3aMepoB BHYECHeHH XOdPPRIHEHTH
PACXONA COODYXEHHS G ABTOPery/lfTOpOM NO gopMmyne wid
cpolfoaroro ECTe4eHHH Q = pr..u\/ ZgH .

BuuNC/leHHLe 3HAUeHNSs 4  NpeAcTaBieHm 3 Tabn, 2
x Ha puc,B8, Kax mwiEo 3 rpajmxa Ha pxcC.B, xpuBne mve—
JOT OAMHAKOBLIfA XapaxTep ¥ AOBOALEO 6nE3xoe comnmaldenre,
3mavenye xOdpPMUHGETA paAcCXONa yMeHBLIAETCH C yBelE€de—
HNeM YI/IA OTKPHTHS 3aTBopa K ¢ npO/MxeHHeM ¥ MAaKCE-
MANRHOMY Yy CTpeMETCH X senmumse nopsaxa u =0,37,

lNepenasame Ha nonevyenEe CAyxOn SxCHIyaTauEE COB~-
x03a Ne | sateopw ¥ 8 1872 r, paloTans B ABTOMATEYECKOM
peXxXEMe,
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Purc.8, 3apugEMocTs x0ShdEuHeHTa pacxola OT yriaa
OTKDPLITHE 3&TBOPOB C NONJIARKOM HA ofmEBKe

npk cBOOOAEOM HCTeHeHHH.

B, 3arsop TEna 4 IOL

Ins orpaborkk pelueHHs, obecnedEsaomero pafoTOCno—
coBuocth sarpopos Tuma JOL, 6nuio BeifpaEc neperopaxEpaio—
mee coopyxexnre na IIK 132 xanana iOP-18-1, xoTopnill Ha
2TOM y9aCTKe OpoliaeT 3eMJM IOJOAHOCTENCKOrg CoBxo3a
Ne 23.'.' PacuyeTHHfI MaxCEMAanbLHLBIfI pacxol 5,4 M /cex npx
passocTn yposHef 30 oM,

B nopsixe PeKOHCTPYKUWHH H& 3aTBOPe—ABTOM aTe Onin
yocranopnen OanaiECEp, CAena: ynop, NMpeAOTBEPAMAMER Sé~
BHCAHHe H ONpPOKHALIBAHNE 3aTBOPAa, Cpe3aH CymeCcTsyomHal
nonapoX M HAReMIeH HOBHIN, CHSATO pe3HEHOBO® YI/IOTHEHEE,
yCTaHOB/IeHb ReMIpHPYOmKe yCTPOACTBA, TonmHEEa HOBOI'O
nonnapka ysenmwena Ao 20 oM, IHAaYeHHEe pabougero yrna
oCTaNoCh nMpexEEM X = 22, lligpua nmonnapxa monbu-

~ panack ONbITHbHIM myTeM H3 yclopHH YyOTOHYHBOCTH ABTO-
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vara. Harbombuias ycTORIHBOCTD aprToMaTa mabnonanack npe
mupune 320 cm, [Ipn TOM xonebanus 3ATBOpa He NpeBblllany
+19,

[To mpockbe cnyxObi KCN/IyaTAUKH S&TBOD 6ru1 OoTpery-
JIApOBAH HA YpOBeHb HWKe OCH BpauleHHs HA 4 cm,

Habnoneigs 38 3aTBOPOM H HCC/leAOBaHHd ero npoBo-
ngnack p Tewenue 1871 r. no oObIYHOA MEeTOAHKE. Yepes
3aTpoOp NpPONyCK&/JHCh pAacXodbl OT 4,1 M~ /cexK ( npu yr%a
OTKpbITHS ) po 6,35 M- /Cex (npm yrae OTKpLITHA 22775
TaxaMm o6pasomM, MpONyCKHas cnocoBHOCTh 4BTOMATA OKala=-
nachk SHAYHTENLHO Bbilie NPOEKTHOH.

Uccnenopanusi NOKA3alu, 9TO 3ATBOP HaAEeXHO H yCTOR-
gupo paboTaer B ABTOMATHYECKOM peMHAME, XOpouwo chnpap—
NSIACH C HCKYCCTBeHHOJ Hpnrpy3KOA: BecC 70-80 xr BHOCHT
p paboTy ABTOMAaTa He3HauATEeNBHYIO NOrpellHOCTh (3-5 eMm).

B menu, o6pasopapiligecs [OC/Ie CHATHH YIVIOTHEHHd,
nmomafaer Mycop H 3acTpepaeT Tam, HO AefcTBYIOIMHe Ha
aaTBOp CHAbl HACTONbLKO BEJHKH, YTO 38KNHHHBAHHA He Mpo—
HCXONHT, 3aTBOp IIpH [ABHXEHHR CMHHAaeT H NepeMallblBaeT
ero,

OrperynupopanEuefi Ha moadepxanEe P.Ye 188 cm,
3aTBOp, B 3ABHCHMOCTH OT YTI7la OTKPBITHS (pacxona), nog-
AepXHKBal TOPH3OHT BOARI B Npelenax 196-200 cm (puc.T)..

H.og ;
Npoexmueil  ypobens
ieeis, SN, Gy XX K — iz el 98 SR 3
190-
T T T T | L | T T LE i ] T a
2 4 8 B 10 12 14 16 18 20 22 of

Puc,7. 3aplHCHMOCTE ypOBHHA, NOOOEPXHBAEMOI'O
3aTBOpPOM C NONNApkOM Ha OOWEBKe THIA
4 IOll, or yriia OTKphITHA.
Owubka ONHO3IHAYHAS, NMOMOXHTENbHAS, G MAKCHMAaNbHON Be-

nuumHOft 4 cM, YTO cocTapigeT Bcero 2% OT pery/lHpyeMoro
Hanopa.
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KosgduusenT pacxoma peiuMciagics no nHawbonee TOUHO-
My samepy. pacxona, GIM3KOrO x MakchmanbHOMy. [lpn
Q= 5,6 M /cex yron OTKpLITHS 3&TBOpa paBeH 18° y Nepe-
nman HAaNOpoB ¢ yweToM ckopocTHoro Hamopa Z, = 30,5 cM,
HCTeYeHMe 3aTolieHHos, BuuncnenEnff o dopmylnie ANg 36—
TONNeHHOIr'0 HCTeYeHHA 0= MW e g Z, , KO9jppHIEEHT
pacxona &  pasen 0,79,

B o1t B O A X

l. B teyesne 1968-1872 rr, no paborocnocobxoro co-—
CTOgHHMSI JOBefdeHE H Hcclenosadsl ole panee NMpEMEeHSBIIHe-
CS KOHCTLYKUHH ABTOMATHYECKHX 3aTBOPOB JIH KaHANOB:
rana CTA =» 0L,

Bce pexoscTpyHpOBaHHEIe 3ATBOPHI MOryr paborars
B ABTOMATHYECKOM peXHMe, NOOAEepXHBAA I'OPDH3OHT BOALI
¢ OOCTATOYHO#f TOwHOCThIO (ommbxa He npesnmaeT *95%

OT perylHpyeMoro Hamopa) M AOCTATOYHO YCTOMRSYHBO,

2, lpassTas nNpeE pPEXOHCTPYKIEHE BCeX 3aTBOPOB MeTOAN-
KA HX ypaBHOBEMIRBAHHS C NOMOMmMbIO MpoTHROBeca H ODanan-
CHpa B nonHo# Mepe cebs onpapnana,

8, 3aTBOp ¢ BMHOCHBIMH MOnNNaskaME obnanaeT NOBbLHINEH-
HO} NMpONYCKHON CNOCOBHOCTLIO H TOYHOCTEK, HO KOHCTPYyK-—
THEHbLIe HeJOCTATKH CHHXAIOT HeHHOCTh ero npeEMymecTs:

KONOOIL! [U1g BEHOCHAIX NONMMABXKOB YC/JAOXHSAIOT KOHCT-
DYKIOHIO COODYXeHES H yBelH4HBaKwT O0BeM OeTOHHLIX paboT;

rpOMOSAKHe BLIHOCHBI® NOMJIABKH B Tpasepca, Oonbuime
pasMephl eMKOCTef#l NpoTHsopeca E OanamcEpa denaioT 3aTBOP
HeKOHCTPYHRTHBHEIM, yBe/IHYHEBAIOT 00BeM MeTalnOKOECTPyE-
nHfi, yXyAmaioT SKCMIyaTalHOHALIe KaiecTsa,

B CeS3H C STHM KOHCTPYKTHBHAS CXeMa C BbiHOCHLIMH
monnaBKkaME MoXeT ObiTh pexoMesEdOBaHA TOABKO A1S BOC~-
CTAHOB/IEHES ARTOMATHYECKO# paboTh NOCTPOSHHLIX COOPYX e-
urit ¢ sarsopamn tana CTA ® Tonbko B Tex cCiayHasX, Kor-
na ES3-3a NpOMYyCKROfi cnocobOHOCTH HeNpEMEeHEMBl ApyrEe
BApHAHTH DEKOHCTPYKNEE, B YACTHOCTE BAPHAHT C Nomla®-

- XOM Ha ODWHBKEe,.
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4, 3arpopn ¢ nomnapkom Ha oOwMBKE O0nANAKT MEHL-
mwef# NMPONyCKHO# cnocobHOCTBLIO N0 CpaBH&H D C SATBOPOM C
BEIHOCHEIMHE MOMMIABKAMH, HO ZHAYHTEIBLHO IHpolle O KOHCTPYK-
nEm, nerge p Sxcnayatauumu, OHE pEeKOMEHAYIOTCH B KAHECTBe
OAHOI'O H3 BADHAHTOB PeKOHCTPYKNHH yXe NOCTPOEeHHBIX CO-—
opyxenu#t ¢ sarsopamu TEna CTA u IOl n ans BHOBL Hpoex—

THPYeMBEIX COODPYXEHHHe

8, Kax npasuno, 3aTpopel C NomiapxoM Ha oOmWHBKe.
HyX[1aloTes B MeXaHHueckKoM NemnpEposanHH, KoHCTpyKHHS
nopmHesoro Aemidepa (ananorguias onmcanmo# B paboTe ﬂf);
onpoOHpOoBARHAA HA BbilleNepPE@YRCNIeHHAIX COOpyXeHHSX, NOoKa-
aana xopomyik paborocnocobHoOCTE H BLIGOKYIO HaleXHOCTH
H pexoMeRAyeTCs X HNHPOKOMY NpHMeHEeHHIO,

8, B nponecce HalalkH 3aTBOP MOXHO OTpPery/lHMpOBaTh
Ha noanepxanme Jjiodoro Hanmopa B npenenax 1,2-0,8 or pac—
yeTHOI'o 06e3 eymecTBeHHEIX yXy[UeHM# xayecTea ero paboThL

T« dxcnnyaranns 3aTsopop npocra H TpelyeT B OCHOB-
HOM 3MHSOAHYECKHX MEpONpHATHH NO NMYCKYy H KOHCepBAlHH
(oxpacka saTeopom, CMA3KA TPYMHXCs NOBepXHOCTel, 3alHBKa
neMndEpyomes XHIAKOCTH),

8, Ans pexoHCTpyXnHE CymeCTBYKMHX COOpPyX.eHhii, MOH-
TAXA H SKCINIyaTalHHd apTOperyilsTopor pa3paboTaHb TeXHH-—
JeCKHe YKasaHHad H HHCcTpykumE /[6/, :

O, lng mMEpPOKOro NpEMeHeHHS 3ATBOPOB C NOVIABKOM
Ra ofmEBKe B HOBEIX NPOEKTAX HeJOCTATOYHO MATEDHAIOB
HaACTOSIINX NPORSBOACTBeEELIX /[O,8,7/ m paHee BLINOIHEHHBI:
naloparopEnx mccnenopamkft /1,47, Tax xex

ReT MOTOAMKH ollpefelleHHs ONTHM &lbLHblX pa3MepoB
NONNIABKOB;

He[dOCTATOYHO NONHO ¥ TOYHO H3y4YeHa NpONycCKHAad
cnoco0gOoCTE I4TBOPOB NPH PA3NAYHLIX peXHMAX HCTEYEHHS;

TpeCyeT yCOBepMEHCTBOBARKS METOAEKA Dery/HpOBaH i,
ofecneunsaiomas DABHOMEpHOS pacnpefe/leHRe oW HOKH,

OTH pONPOCH MOTYT GHITH peumexsi Toabxko B nabopa-
TOPHLIX yCTOBHAX; HO Mbl CYHTAEM, YTO HMEIOMHHCH ONLIT H
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bBeleHHe ONpeAeNeHHMX KOSQPRUKEHTOB Janaca HPH pele- i
HER HeAOCTATOWNO MSYYeMHLIX BONPOCOB MOIBOVINIOT WHPOKO
NpEMEHATh 9TH 3aTBOPLI B NPOGXTAX yxe B HacTogmee Bpe-

Mil,

10, OBo6umenne pesyanraros n1a6OpaTOPRLIX X NPONIBOL~
CTBEHHLIX HCNLITAHNR NMO3RONNET AATH pexoMeNlankM, KOTODbi~
MH CheQyeT NMONb3IOBATLCH NPH KORCTPYNPOBAHHN M NDHBA3KE
HOBWX 3aTBODOB:

a) satops paborocnocobum npx mwoGom pexuMe HCTeo-
YeHNs;

6) cnocofEOCTH 3aTBOPOB MPOTRBOAEACTEOBATL MOCTOLOK~-
HEMY BMeWATeNBCTBY BO3pACTAET C pASMEpaME 3ATEOpPA,

[loaToMy CuNTAeM BOAMOXH HIM PeXOMEHAOBATE K NPHMO~
HEHRIO 3aTBOpSh, nemxpulsﬂam:e OTBEPCTHE ¢ NIoOmMaAbLIo No-
"epeunoro cewenms or 4 " (mponyckmas cnocobmocTh mopma-
xa 2,3-3 M /cex) u pmme, Ons orpasruenns BepXHero npe-
Aella noxa xpuTepues HeT, HO, 6e3yCNOBHO, NAXE CAMLIE GONM -
mHe HI sc*rpe'mnmgncn Ha& BHYTPDHXOIAACTREHHEX KaHANAX
pacxons (Ao 10 M /sex) moryr 6ure npomymesns 2aTBOpa~
ME 3TOff KORCTDYKIMXN;

B) mMETOBOK NMOTOK ¥ OSWEBKY 3aTBOPA CledyeT KOH-
CTPYHpOBATDL TpAlCUeNA&ANBHOrO CeYeHHS O KO3QdRUHEH TOM
S&oxenns oTxoca me menee 0,15, Peamnonoe ynnormenme
d2 CTaABNTR; HO NnNpeaAycMOTpeTh IaK/1AMNLIE H4CTH, NOBRTOPHIO~
mEe npogrne OBWEBKR nNo AHY H OTKOCAM, HWIHPHHON He MeHee
20 cm, [ng EEX B MMTOBOM NOTKE OCTABISIOTCSH mTpabel,

@ nepel MOHTAXOM HX CHeAyeT NPEABATHTEL CBAPXO# X OOCmHR~
Ké 3aTBOpAa H MOHTHNDOBATE BMECT@ C 3ATBOPOM;

r) xoHCTpyxmEs OnopHOfi GanxE B omOpMmIX Y3N10B AO/MN -
Ha NO3BongTE CMemMATE NOCNeAHHe B NJAHEe ¥ N0 BLICOTE HEe
MeHee wem Ha 20 cwm;

A) » xOHCTpYXUNIL oOs3aTensHO BXAXNATE Ganamcwp,
AeMngep X CpeACTBO ANS PpyTHOro ynpaniieHEg 3aTBOpPOM;

Ir KONCTPYKUNS 34TBOPOB AO/XNA NO3BONETL NpH Py4-
HOM ynpanjieHNR NOANOCTHLI0 OTEPLIBATHL HOAMETOROE OoOTBREep=-
CTHe,;

%) BHCOTY nomnapka cnenyeT npEMEMers: pasuof 0,35
pacueTHOrO menopa, B XOHCTPYKIEN COOpyXeHES npelycMoT-
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peTh ynop, NpenarcTpyOWHi JATBOPY B ABRTOMATHHECEOM
pexuMe paGoThl OTKPLHBATHLCH Ha BLCOTY, DOALWYW 0,6 sa-
nopa, lNpn perynuposke 3aTpops B l=M NONOKEHHE K 11€pe~
X0oHe HA pywHoOe ylpaslleHde 9TOT OrpAHHYHTENE AOAXEH yOn-

paTLCH;
a) wmpuAy nonnapka npmiuMark B npenenax 0,8-1 wu-

pPHHLI OTBEpPCTHS 110 AHY;
%) Tormuuny nonnapka (B cMm) 1 PHHEM BTD!
nns aarsopos ¢ nnomansio obwHekk 4 M. - He MeHee 18

nna aarpopos ¢ nmowmansio obwmEpxke B8 M€ - ¥ 22
Vig 3aTBOpPOB ¢ miowanblo obwusxkn 8 M2 - e 20
ang 6OnLWEX THNIOPASMEpPORE - 30;

K) NpH HAGHAYEHHKX pA3Mepax NOMJIABKA KOHCTDPYKTHB-
HBl@ 9/IeMeHThi 3ATBOPA MOXHO PACCHHTHIBATE no ocbmexHapecT-
HO# aapucHMocTH /[8/:

GR, '“'Xé R’ ; R,3 1

ad

rae U - CYMMApPHLIA BEC SATBOPA H I'DYy30R NPOTHBOBEe=
ca u Oanancupa;

E’E - PACCTOSHHE NEeHTpPA THXECTH KOHCTPYKUHH N0
OCH BpalleHHd;
J’ - YAensHEIA Bec BOOI;

R, n [, - Hapyxubift B BHYTpeHHKE pPANHYCHI NONNABKA;
b - W HPHHA MONIABKA,

Beiuncnus no sro#t popmyne G K, u paccuuras
P KOHCTPYHPOBAHHHE BeC H KOOpPARHATEl UeHTpa TAKecTHd cob-
CTBEHHO 3aTpopa, Nerko onpede/iNTh BeC ¥ KOOPAHHATH UEHT-
pa TaxecTH npoTupopeca m Ganaucupa,

[Tockonbky 3T (nocnenume) BeNHuUHHLI B3ANMOCEA3AH LI,
ONTHMA/NBHLIE NapaMeTpbl HX MOXHO HafiTé noabopom ¢ Tem,
4T0Obl CyMMapHbift Bec mpoTuBOoBeca M Ganamcupa Gpul Hau-
MenbliuM, Tpw 3TOoM AmMMEr HOr nporusoseca u Ganancupa
OnpenensioTCs KOHCTPYKTHBHABLIMH COO6paXeHHsMH, yIoil HAaKJiO—
Ha GanaHcHpa HA3HAYAETCH TAKHM, 4TOGLI NpPAM LIE, COeaN-
HAWAEe OCh BPAUWEHHS 3aTBOpPA C HAMOPHON I'PAHLIO NMONAP~
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Ka ¥ UeHTpOM eMkocTH Ganaucupa, NepecekaluCk NMOA yrioMm
90°, a yron HaxioHa MpoTHBOBeca Aomken ofecneuuTh Hesa-
TONNSEeMOCTh ero eMKOCTH CO CTOpOHEl MmkHero Opeda npu
NMONHOCTLIO OTKpHITOM sarsope (kxorna scs OOWHBKA BLIXONAMT
H3 BOABI),

OnpenenesHble pacyeTOM EMKOCTH NpOTHBOBEC& H 6 anan~
CHpa peKOMeHIyeTcs yBe/NHYHTh He MeHee HeM B 1,2 paza #
3aKCHCTpyHpOBATE ONMHAKOB O# QOpPME!I C OAHHAKOBOH nom aibio
nollepeyHoOr'o Ce4dYeHHd;

1) onHOBpeMeHHO C pa3paboTkKOf 3aTBOpOB AOMXHEI OHITH
cocTap/eHbl MECTPYKUHMH IO HX MOHTaXy, Halalxe H 3KCNTya-—
TAULHH [0 THNOY, MpedcTapleHHOMY B pabore [B/.

Jl u TepaTypa

1, Hayuno—Texangeckuff orueT "HccnenopaHHe JAOTKOBEHIX aBTO-
maros’, CAHUHPH, 1858,

2. B.C.llnyreo, B.K.,[upuues, [IpoussoncTBeHHbI® HCCIIENOBaHKS
THIOBLIX ABTOMATHYSCKHX BOAOOeUCTBYIOIMHEX 3aTBOPOB
C nMomjiaBKOM Ha ODmMHBKE ANY AOTKOBRIX KAHANOB .
“ Tpyas mECTETyTa “Cpena3rENpoBOAXIONOK”, Bbill.4,
TEIIIEEHT‘ 1973-

83, Texmmueckxit orgyeT “lloAroToBKa H NpOBEASHHE TeXHAA30-
pa H KOHTpols 3a pafoTaMu MO MOHTAaXy H Haladke
pONONefiCTBYIOMEX ABTOMATOB HAa COOPYXEHHAX HpPpH—
ranHoBHBX cEcTeM lononmofi crenz”, Cpenasranposoa-
xnonoxk, 18665,

4. Haywuo-rexangeckufi orwer “Mccnenosarss TENOBHIX 3aTBO-

pOB-2BTOMATOB BepxHero Obepa C nomnasxom Ha o6~
mupxe”. CpelasranpoBoAXnonox, 1865,
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Hpouaxrmqnun oT4YeT "ﬂpﬂuaxmnf:'rEEHHMH HCCNeAOPRAH S
ABTOMATOB NOCTOAHHOI'O NMOPH3OHTA BEpAHEI O Obepa Ha
BHYTPHXO3A #CTBEHHALIX XAHA/NAX B COBXOSE N 1 lNonon-
Hoft crena”, CpeaasrunpopoiAXONokK, 1870,

poMexyrounbifi oTieT “BHeApenre ABTOMATHIALMM BOAO-
pacnpenenexns » [onommo# cremu”, Cpenaarenposoi-

xaonox, 1872,

lMpoMexyTouns#t oryeT “BHenpenke ARTOMATHIALMN BOAO-
pacnpenenenus s lonommos crenu’, Cpenasranposoi-

xnonox, 1870,

3,3, Jlennon, AproMaTHYeCKHE BOAOHefCTBYOmMNEE CEerMeHT-
Hpe 3aTeOphl, “ImapoTexunxa ¥ Menmopauma”, 1888,
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YOK 626, 212,001.57

J1.B.JIAPHHA , pyxoson.nabop.
(Cpenasranposoaxaonox)

UCCJ/IEAOBAHHE OBXOOHOR ¢H/IBTPAULMH
MMIOTHHH AHOUXAHCKOI'O BOOOXPAHHMJ/IHUIA

[Ipr NpOEKTEPOBAHNE MJIOTHH, WJ/IIO30B H APYrEX IERAPOTEX-
HHYSCKHX COOpyXeHHff HeOoOXONEMO YYHTHIBATL BONEYEEY oO0Xoa-
HOft QHALTpPAaNHE,

HapecTrO, ecnr Gepera pex: CAOXEeHLH BOAONPOEHIIAEM bIME
NOYBAMH, TO IpPYETOBO# NMOTOK, ofTexas COOpyXeENe,EILTPYeT-
¢ H3 pepxHero Obedpa B HAXHEA, B TaxuX cayvasX HaAc HETe-
pecyeT Be/IHYHHA (HILTPANHOHHOI0 pacxola, SHiopa gxopocTeR
¢ENbTpanHE, OCOGEHHO B MeCTaX BLIKIHHHBAHES I'PYHETOBOIO MO-
TOXKAa B HIKHEY Obed, KapTa I'HAPOHIOrENC I'PYHTOBOI'O MOTOKA,
[To STHEM NAHERIM MOXHO CYAHTb 00 yCTOfYEBOCTE OTKOcOB Oe-
pera B HEXHeM Obede coopyXeHHs, 0 BOSMOXHOCTHE CO3NaHES
CybpOIMOHHBIX YC/NOBHA I'pDYHTA, O NMOTepé BOAN K3 BOAOXDPAHN/IN-
ma, 0 'EOPOCTATHYECKOM H (QEALTPANHOHHOM [AapIeHREX HA
YyCTOH N T.H,

Hamu B naboparopur II[A mmcTETyra "Cpenasrinposof-
xnonox” OuUIE npoBelleHk! RCCNeNOBAHHS OOXOAHO# QEALTpaNEE
AHQMXKaHCKOff MMOTHHL HA MOANSX H3 S/IEKTpONPOBONHOR GymMa—
I'H METONOM NocjlenoBaTeNbHEbLIX NMpEOARXexnf,

ARQEXAHCKAS XOHTphOpCHAS HAOTHHA HANNOR mo rpebmmo
75 M =® emcoToft 118,58 ™ NepexpuBaeT ymenbe Kapanapsx,
coanasas 3anac poAn B 1780 MnaE,M™ npE neffoThRyomem EHamope
85 M,
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[lo reonornYecKkoMy CTPOEHHIO B pajjoHe BO3BeAeHNs
IOTHEBLI BhiAeNGIOTCH [OBA& THNA I'pyHTa: CKallbHOE€ OCHOBaHKE
¢ xosppwnuenTom ounbrpanms 0,001 M/CyTkHM H IOKpLIBAIILLK )
ero clofi CYIVIMHKOB C KO3GPHINHEHTOM (HALTPAUHHK 0,06 Mm/cyr=——%
KHe !

B KOHCTpYKUHH IJIOTHHBI NpedyCMOTpPERELI cllefylomEe I1po- 1
THBOQEILTDANMOHHEIE yCTpo#cTBa: 3y0, TpeXpsAHasa LeMeHTa-
nEoHHas sapeca raybmnoff 50 M, OpeHaXHbie CKBAXKHHBI TUy=
6uoft 30 m 20 M, ykpenuTenbHas IiomanHas HeMeHTauug H
KQHTAKTHAas lLeMeHTAallHdHd,

lNpr MoOenuposaHHy OOXOAHOH (HAbLTpPALHH OLIIH NpPJHATEI

clledyiOllHe I'pad H49Hbie YCIOBRHM: yCJIOBHA4A oTMeTKa TOpH30H-—
Ta polm BepxHero Owedpa - 705 M, ModenEpoBalachk yCTaHOB~
NeHEHEeM NHTalmel WHHLE DO KOHTYPY BOAOXpaHHW/IHIIA IO FEAPO-
paorance 705 mM; ycnoBHas OTMEeTE& IOPH3OHTA BOALI HIXHEro
6beha — 610 M, Momenumpopanack yCTAHOB/IEHHEM NHTaKWeH
mEEH no raapom3ormnce 610 M; obnacThk (EABTpANHH Or pAHH-
yena nmeuMeli Toxa pammycom 800 m, [locnenmsa HOCTATOYHO
ynajesa OT 30HE HaEbonee HETEHCHBHON (QHNIBTPAUHE H NOTOMY
ee XapakTep NOuYTH He BAMgeT Ha obmm# mpollecc obxonzoi
¢EnbTpanxHE. Bodoynop npueEgT Ha ycinoBHo# ormerxe 3500 M,

BooonpopoAMMOCTE I'pyHTa NPHBOAHIACE K SKBHBAJISHT-
HOMy MIacTy no dopmyne 2 K,y =1; .

[InanoBbie 3anaud ANg JeBOoro H nmpasoro 6epera pema-
nEchk othensHo., Obmag xaptuHa 60KOBOH (HALTpaAUR? Npel-
crapnesa Ha nnasex (puc.l u 2). OTE xapTh THAPOXK3OrENC
oboux Deperop NO3BOARIH CAeNATE PaA3BEepPTKH IO A
K0B: no siepoMmy Oepery mx suibparno 9, HO NpaBoMy -

[IposeneHo MOMENHPOBAHEE KAXIOrO M3 pPA3PE30B H
NoNEEIff THOPOTEeXHHYEeCKHt pacHeT,

Ilpr HccnenoBAaHMH NONEpPEeYHHKOB OBNIH y4YTeHBl MPOTHBO—
bENBTpaANHOHHEIe YCTpONCTBA& NNIOTHHLI, NoalalmHe B pas3pes,
¥ BAHAHEE TpaHIled TIOPH3OHTANbLHOI'O ApeHaXa,

PeayneraTsl HCCleloBaHlg (HABTPAUHH NO pa3pe3aM Jle- .
soro Gepera npeactasieHs: B Tabn. 1, *

O6muft asanu3 HAy4YeHHS paspe3or Neporo Oepera no-

Ka3an, 49TO: l_

l. BuicoTa BHIKIHHHBAHHAS B HEXHu} Obed nanaetr c ormer-
xa 819,5 M (paspea T-1) nmo 810,5 m (paspea lI-li), aarem
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oOHA BOSpACTAeT, 4To 06BACHAETCA OTCYTCTBHEM TPAHIEH IopH=
30HTANLHOTO ApeHAaXa B 9eTBepTOM paspese A MOLHATHEM Kpob-
nH CKanb. BmcoTa BHIKIMHHBAHMS B NATOM pa3peseé coblianaeT
c oTMeTKO} kposnm ckann - 685 M. B 3aToM cayudae SHauuTe/b-
Hylo ApeHaxXHyl0 Doib HrpaeT raleqdHHEK.

2. BenumunHa yAenbHOI'O pacgun& poapactaeT oT 1,38
Mafcymn (paspes 1-1) no 2,28 M /c}"rgﬂ (paspes W-LI), Sam
TeM pacxon ymenbmaercs Ao 0,028 M /CyTKH. BoapacTaeT
pacxol H3-3a yMEHbIISHAS BIHAHHA NMpOTHBOPHIHLTPAIHOHKEEIX
yCTpPOACTB NpH DOpedeleHHOH MOMHOCTH CyTNIHHKOB. [ToruXe -
HEE paACXOA0B MOXHO 00BICHHTE yANHHEHHeM IyTH GHABTpALHH,
a TakXe 3HAYHTENbHBLIM IOOHATHEM KpPOBJIH CKAalbls

3., BenmyHEa pacxena B NpeHaxHO} TpaHllee 3aBHCHT OT
obmero pacxona ¢H/ILTPANHH.

4, Pacxon B HHXHH{I Obed HeykKJOHHO yMeHbllaeTcH: OT
0,41 Max’cy'rﬁn (paspea 1-1) no 0,014 MEJ"C}TTKH (paspesa YY)

5, MakcuMmanbHEI I'palHeHT Hanopa Ha NepsoM pslde
CKBAXHEH BepTHKanbHOIro ApeHaxa - 1,38 (pa3pe3 1=17%

8, Makxcamanerrfi rpaiseET Hanopa Ha pas3r'py304HOH
nnocxocTr xorTppopca (PIIK) - 0,46 (paspea I-1).

Ha ocuome aman@E3a GEABTPALHH IO pa3pe3aM MOXHO Che-
NnaTh BEIBOA; YTO NPOTHBOQH/IbTPAUHOHHLIEe CpedCcTB& NJIOTHHBI H
nperax racar no 85-80% mamopa, Tem He MeHee Habiawpaercs
BLIK/JIEHABAHEE B HEXEEA Obed (3a mCxiloueHHeM 30HEI NONEpeY-
mExa WI-MI),

PeayanbTars HCCAeNOBAHHS (QHALTPALHH IO JIHHHAM TOKA
npaporo Gepera npeAcTanlieEn B Tabn.2.

O6bmu# amanE3 H3y4eHHS pas3pe30B npasoro bepera noka-
3an, 9TO:

1. BricoTa BHIKIHHHBAHHS B HEXHEEHA Obed yMeHbmaerTcs HC
Hylld, MO Mepe yAaleHHs NHHE# TOKA OT HAOTHHLI, BLIKIHEHEBa~
HHe HMeeT MEHHMAJNELHOE 3HayeHHe Ha paspe3e lYa-1Ya, Ecam
nuEEs ToKka paspe3da 1Y=1Y He nepecekaeT OChk OpeHAXHON
TpaHlled, BLICOTA BLHIK/IHHHBAHHS BO3pACTaeT 3& cHeT NOAHATES
KpOBN¥ CKaibpl (K&K W ANg neBoro Gepera) (Tabn.3).

2. Benngnﬂa yOeNbHOro pacxofa NOoCTeNneHHO yMeHbllaer-
cs or 2,03 M /cyrku {paspea 1-1) no 0,022 Mafr:}r'mn ( pacpes.
1y-1Y).

3. Bennynna pacxona ApeHaXHo§! TpaHIleE 3apHCHT OT

obmero pacxofa (HABLTPAIHH, | ﬂ

=
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Tafanua 3

BEPEIA AHINWNKAHCKOMO BOBOXFAHMWIHULA

PESYNBTATH WCCAELOBAHHA SHALTPAUKW [0 ACIEPEMNMKAM [IPABOIOC
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4,68

2, 01

0,020

0,48 .

1,48

3,08

084 am
s m

0,48
0, 43
a.01e
0,088

Q,170
0,158

0,008

0,428
0,018

1,88 1,08 0,004 0,114
1,70 0,565 - 0,13
0,022 =

0,022 = 5

Blg, 8
813,88

107,35 14,0 @15,0
e - - m-l
70,0 70,0 430,53 -




Tabnuua 8

—— —— __‘-_-_—-————p____
Bucora poixiusspanus p EuKHES 6red no

Paapea IoNnepeYyHHKAM, M -
Ha nepom Oepery Ha nmpapom Oepery

I‘-l H,.E} 5.0

[1=IT 4,0 3,8

<L 3,0 2,85

1/=-1Y 16,5 17,1

1Ya~1Ya B 0,05

v.y 75,0 -

4, Pacxon B muxuuft 6bed nmocrenerno YMeHbll A€ TCH
orT 0,48 M~ /cyTkn ( paspea II-I) ao 0,003 HBJ’E}"TII (pas=—

ped 1Ya-1Ya), B paspese T-1 pacxon B Hmxumi Obed He-
SHAYHTEJ/IeH H3-3a CHNABHOI'O BAHAHHES PA3I'py3049HOR NMONOCTE
KOHTpgopca,

O, MaxcumanbHbft rpagEesTt Hanopa Ha neppoM psie
ApeHaxuoiX cksaxun 2,08 (paspes I-I).

8, Makcumanbenilt rpansesT Hanopa Ha pasrpy3ogmrofl
nonocTk xouTppopca 0,68 (paspea I-1).

N3 amanusa ¢uabTpausm no paspe3daM npaporo Gepera
ClelyeT, 49TO NPOTHBOPHILTPALHOHHLIE YCTPORCTBA MIOTHH
H NpeHax racar no 85-80% manopa., Onsaxo m 3neck Habiio—
laeTCs BLIK/IHHHBaHHe B HEXHEE Oved (3a ECKMOUYeHHeM 30HL
pa3pesda l¥a-1¥Ya),

Ha ocHopanmm Hccnenosanus 60x0Boft dRALTpanEr AmaE—
KHAHCKOI'O BONOXpAaHH/IHIIA B NPHHSATLIX YCAOBHAX MOXHO COe-
JlaThk ClieAylOmHKe BhIBOALI:

l, MakcemManeibie BeNHYMHL yAeNAbHHIX (HALTDANHOHHELIX
pacxogos (mo 2,08 Hafcy'rxn) HabnonaoTca B CexnmsXx, OGama-
KHX Kk pycnosomy npopmnio, ITo nonvemy GopTa BenEuEEB pac—
xonos nanaiwor (Ao 0,022 M>/cyTxm). @10 ofbscHEeTCHE MONHS~
THeM KpOB/JIH MAJIOMPOHHIAEMOI'0 CKA/NBHOIO OCHOBAHHS H
YANEHeHHeM NyTH GEAbTpALKHE,

2. llpenaxuas Tparuwes raceT Ao 80-40% wmanopa, nomm—
Xasg penpeccHoEHy¥0 kpasyo oo 0,1-0,15 H,
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S, HecMoTps Ha NpoTHBROYHILTPALKOKELIe YCTPORCTBEA,
ga nNoTHHe HabNIONaeTCs BHEKIMEEBAHHE BOAL B HEXHNE Ohed,
OpEY@M ero BhICOTA B HeKOTOPhIX pa3pesax IHaTNTel/lLHéa,
[IpOHCXOANT STO H3-34 NOAHSTHA KPOBIH MAaJONpOHMNAGMOro
CKAnLHOro ocHopanmg, ONHAKO BeNMHYHHEL gncxnﬂuz S0H BhiKIHw-
ENSAENS He3HAUHTENLEM -~ nopaaxa 04 M /cyTkE. M axcimain-
HEl€@ BLIXOAHEI® I'palMeHTEHl (B coxuwsx BONANSE pycna) No-
cruraior 0,5, uTo He omacHO A/ AAHHHX T'PYHTOR.

i mTeparypa

1, B.M.,Apasma, C.H.HymMepos, [lamxeane XNAKOCTeH M Iasos
B HellepopMEpyeMoO# nopucTol cpenme, 1863,

2, B.H.Apapun, C,H,Hymepon, PunbTpaiHONELIe pacYeTh I'Hi=—
pOTeXHHIeCKRX coopyxenmi, 1833,

3, H. U, dpywunun, MeTon SNexTpoANEAMEYECKRX AH&NOrHEE X
ero NpEMEeH@ENe NpH MCC/eNOBAHHN QEILTpDAaNHE,

Ji., 1936,

4, 1.9, Punbqaxos, B.H.Jlaxwmmes, Hurerparopm A, Mo-
Oe/IApORaHEe OOTeHNNALELX Noiel Ha 3IBRKTPON PO

poauoft 6ymare, Kxen, AH YCCP, 1861,

8, OTyeT N0 QEILTPANEOHHLIM HCC/AENOBAHNSM NOASSMEOTS
KOHTypa OCeTOHEO# MIOTHHHE ARIANXAHCKOIO BOAOXpANN-—
numa metomaM II[A, TauxenT, CpenasranpoBolX/IO—

8, OTyer 06 HHXeHepHO-I@OJIOI'HYeCKEX yC/IOBNHX yumi
CTPORTEABCTBA ANAIKAHCKOTO BONOXpAH WINMA
TamxernT, Cpenaarunposonxnonox, 1865,



YK 6286,862,4.001.891

¢.B.CEPEEPEHHHKOB , xzamna, Texn, Hayx,
pyxoson, nabop,
(Cpenasrxnporonxionox)

HCCJ/IENOBAHUE BOIOTIPUEMHON CIIOCOBHOCTH
KOHCTPYKILHA 3AKPHTOIO APEHAXA
B JIABOPATOPHHX YC/IOBHSX

B sxcnnyaTanmoHHLIfi NepHON ApeHAX B COYSTAEHE C
PeXEMOM OpOmEeHHS M ADYIHME COCTaARNgOWHEME EOMIJIEXCAa
ME/ROPATHNBHEIX MeDONpHATHE NpHSBAE NOANEDAXEBATE ONTH-
MANTBHER BOMHLIfl, CONeBOfl ¥ BOINYWHHE peXEMLE B HOIBO-
FPYRTAX 30MbLl a9paner OAng TONYy9eHHS BHICOKEX YCTONYEBALX
YPOXAaeB CeNbCKOXOSARCTBEHHLIX Ky/NbLTYD., ¥ CHellHOe BhiNGI-
HeHHe 3alay, BOS/IOXEHHHIX HA ApeHAX, 38BECET OT MEOIEX
$axTopos, B YACTHOCTH OT €ro KOHCTPYKINN,

3a HCTexmee NecaATHIeTHe HA OCHOBHBIX OOBEEKTEX OC—
BoeHMs HOBbIX 3eMenb B CCCP, Taxmx xax lonommag crTems
B Yabexckoft CCP, liimpsanckas crens B AsepSainxaxe,
lor YKXpawahbl, WHPOKOe NMpEMeHeENe NONYyYH] SEEPLITHE TOpE-
SOHTANBHBIE NpeHAX, RONCTPYEIRS KOTOpOTQ, Kax NmpasBmjo,
CocTosla B3 TpyO, OXpyXeHEHX GHALTPYDmMEM MaTepRralloM,
Aperax cTpowics E3 IOHuapHHX, KaHa/E3aNHOHEMX, acGecTo-
AGMEHTHHX ¥ NO/MEMEpHHX TpyOG. B xawecTne ¢manTpa mcmonp-
SOBATHCE IMaBHEM 00pal’oM NPHPOONELIE NEeCHAHO-I'pank N e
i I'paBdfiEO~NTecCyaRLie CMOCH, Gonee orpaEpwesgo - ECEYCm
-TBeHHble MAaTepEANIN: CTOXKNOBUIGKHO, HMNAKOBATA, TeXHHYeCKHY
ApoE ® AP,



B nocnefxme roAbl NepCHeKTHBHLIM CHYHTACTCH YOI PO f-
GTBO GAKpPLITOro NpeHaxa M3 NOpHCTLIX TpyD, npumenenne
KOTOphIX NO3BONAET OTKA3ATHCH OT TAKOro AOPOrocToguiers
9/1eMEeHTA KOHCTPYKUHH ApeHbl, KAK (QHIBLTD.

CnellyeT OTM@THThb, 4TO OOAbUHHCTBO KOHCTPYKIH
JaKpLITOro ApeHaXa BHeOpeHO B NPOH3BOACTBO bea nonxuo-
'O 3KCNepHMeHTANLHOro 06OCHOBaHHS, NpHYEM He B Nnocliel-
HIOI0 OYepelb H3-38 OTCYTCTBHA ODBEKTHBIOI'O noxasarells,
KO/NIHYEeCTBeHHO XAapaKTepH3ywliero BOAONpHEMHY cnocob-
HOCTE pa3HblX KOHCTPYKUH#| OpeHaxa,

Huke nawrTcs: BLIRBOA TAKOr'o MOKa3&aTe/ls H OCHOBHLIE
pe3ynbrarsl 1a60pATOPHBLIX ONBITOB, BHIMOJHEHHBLIX B HHCTHTY-

*Cpenasrunposoaxionox” s 1868-1871 rr,

Ilpr BbiBOAe pacyeTHLIX ¢opMyll 3aKpbiTas ApeHa paccMmar-
pHBaeTCs KaxK NoAOoCTh B ToO/me I'pyHTA, 8 €e KOHCTPYKTHB-
HOe pelleHHe He y4YHThipaeTcd. B obmeM cllywae 3aKphiTas
npesa obnanaer ApyMs BHEAAMH HecosepueHcTpa: 1) HeanocTa-
TOUHOCTBIO pasMepa, ecik AmameTp Apens: ( o ) MeHee Kpu-

THYECKOTO | dﬁp ); 2) HecopepuUIeHCTROM KOHCTDYKUEH
MO CpABHEHHIO C NOJNOCTBLIO TAKOI'O Xe pasMepa.

[leperiff BHA HecOBeplWeHCTBA NO3BONAHET Y4Y€CTh BIHS—
HHe pasmepa Apennt (ecim o < 4, ), BTOPOH - KOHCTPYK-
THBHOE BLITONH@HHE ApPeHbi: H&.I'IH‘iEE TpybuaTol NMHHE C NaH-
HbIM BHAOM BOOONpPHEMHLIX OTBepCTHH, (HILTpA, KOHTAKTHOH
S0HbEI MO HAPYXHOMY KOHTYpY ¢HJABTpa H Ip,

[Tepeuift BHO HecopepueRcTBa MOXeT OLITh yYTeH pac-
H@THBEIM IIyTeM, eC/IH HMelTCH (QOpMYy/ikli, YYHTLHIBAOMHEe Hedo-
CTATOYHOCTE AHAMETpA& NpH ONpefe/leHHR MeXIpeHHbIX pac —
crosuut ( B ), a npm BX OTCYTCTBEE - NpEGIIKEHHO, Kax
NMOTEepH Hanopa HA HEOOCTATOYHOCThL AnameTpa ( h J!: OTO~
phie NMpH BbLIYHCNeHHH B auiymTaoorcs m3 | ae fi-
cTeylomero xanopa, IToreps mamopa ( 4, ), um’:ann pan-
Hbl@ BbICOTE HABHCAHHS OdeNPeCCHOHHON NOBEpPXHOCTH HAO Bep—
XOM [OpeHbl, MOXHO MNOACYHTATL, HanpEMep, No dopmynam,
npEpeNeHREEIM B paborax [/1,2,37. .

KonuvyecTBeHHO BTOpPO# BHIA HECOBEDUIEHCTBA MOXHO L
OUEHHTE TOIBKO IKCINEpHMEHTAJLH O, g
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Eenu BOKpYT ApeHbl BLIAGNHTE OTHOCHTENEHO Hebonbuof
GpArMEHT, TO BIHAHHE HECOBEPUWEHCTBA KOHCTPYKUHE Ha npM~-

TOK BOAW B ApeHy MOXeT OuiTh yuTeno B ofmem caywae ¢op-
MYITO#}

d = % 2 ’
D, + Efl':' Qa (1)
roe R - NPATOK Ha 1 mor.M ApeHsni C ABYX CTOpOH,
M /CYyTKH;
K; = KO3(QHUHEHT (H/IBLTPAUME ApEeHHpPyeMoro rpyHTa,
M/CYTKH;

A - obmu# NeHlCTBYyOWHHA HAMOp B Npedenax BhiAeNek-
HOI'o ¢parmMeHTa, M;

@D, — PHILTPAUHOHHOE CONpPOTHBAEHHE, ONpenesFeMoe
CXeMO# (QHNBLTPALHH H NeOMEeTDHYECKHMH Da3Me-
PaMH Bbile/IeHHOI'O pparMeHTAa;

Q =~ NOHONMHHTE/IbHOE CONPOTHBRICHHe, BLISBAHEHOE He-
COBEpUWIeHCTBOM KOHCTDPYKUEH ApeHhl MO CpaBHEeHEIO
C NONOCTRIO TAKOI'O Xe pA3Mepa;

X = BeNHYHHA, YYHTEIBAOMAS CMOYEeHHbIY MepHEMeTp
apeHs: (NMpH kpyrosoM xoEType mETamks o = 27,
NpH nonyxpyrosoM o€ = 7 ),

da cyMMapHOe (pHILTPalHOHHOE CONMPOTHBICHHE MpHMEM

D=P +1a . (2)
Torna Ha ocnopaumm ¢opmyns (1)
D = —R&L~ ) (8)

roe penmuwHel A ®m  { onpenensior memocpemcrmemmo
SaMepaMH, a K, HaXOOAAT OOHHM H3 H3BECTHLIX cnocobop

[47.

3nag @ r P, , B coorseTcTRBEE c dopmynof (2)
MOXHO HAUTH Be/IHYHHY AONONHYTe/bHOr0 (RILTPALHOHHOIO

CONPOTHB/IEHNAs, BBHI3BAHHOI'O HECOBEPUWIEHCTBOM KOHCTpYKIHH
OpeHbIs

a=oc(<-‘b-<i?a). (4)
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Hro6m B noapsosM NpuCAMKeNHH AATH OUGHKY B/IMum My
coborpenno KomcTpykuun ma paborocnocobuocts Hpenis,
pOCNONibAyeMes PUALTPAUMOHHOA CXeMOfi, COriBacCHO KOTOPOR
BONNAK [peHL! JMHKM paBHKX HANOpos OODpPASYIOT KOHUEHTDR-
YECKH @ OKPYMHOCTH, A JIHHKH TOKA HaAnpap/leHb palHa/ILHO,
OTMeTHM, 4TO MMEeHHO TAKAH CXeMA NOCTYNNEHH# PPyHTOBO
poAn Outa npwiara AH.KocrakoswmM npx Buisose gopmMyn -
Ans cllyqas, Koraa poaoynop yaanen ua Gonemyilo rayGmay
H HMeeT MeCTO HHOWILTPALHOHHOE K/IH BHellHee NHTAHRE
/57, Tounne FROpOMeXAHKMYEeCKHe pelleéHHa NoNTaep¥aaoT
IPABOMEDHOCTE 3TOH CXeMu ABMXKEeHHsi PPpyHTOBO# BOMALI B
NpaApeHHoft 3oHe /2,3/. B COOTBeTCTBHE C NPEHSTHME A0-

NylneH namM Cr)n E{L (fn # + .-:1) y PAe 1? o Pl
ARYS BelAeNNeHHOro ¢gparsenTta, P = palHyC BHeWHero
KONTypa ¢uAbLTpa HNpedn:, PAKTHYECKH H3-34 HeCoBeplleHCT Ba
KOHCTPYKUNH (QH/ILTpPAIHORHOE CONpOTHBIEeHHe Boernaa Goabuwe
&, Ha penmuumy E(Lr:t » TO eCThb

f )
@*E—(fnj;-*‘ﬂ). (5)
YMeHblleHHEM BeJINY HH bi " MoxHO nobuThCcs, 9TOOHI

P, crano papEeM @ , To ecrts

fn—g—-rﬂtfn%r (8)

e L N o

[lociie nmecnoxieix anrebpamueckux npeobpasosannft
lojly9aeM BhipaKeHHe, NO3BONSIOMEe YYHTHLIBATL OTHOCHTEN b
HOe yMeHBUIeENe AHAMETpa ApeHs! 3a cyeT HecoBeplieHCTBA

ee KOMCTPyKUHK :
6= exp(-a). A

Koajpunnent & gpnrercs Mepoft HecopepluieHCcTBa
APEHE! NAHHOR KOHCTPYKIHH NO CPABHEHEI C MONOCTLIO,

Brison nocnemieft popMynm ocmopam Ha NpeanoiloXeH
0 TOM,; 49TO B SKCNEPEMEHTAX MOXHO OrpaHAYHTLCH (parmeH-—
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TOM, BbiAe/leHHbIM B NpuApenHoft 3oHe, [Moxaxem olocEosan-
HOCTHL TAKOIr'o NMOAXONA; M/ Yero pocCNoNb3yeMes npocTefiuef
GRILTPANHOHHO} CXeMOl, XOraa BOAA C NMOBEPXHOCTH 3eMIN
NpETeKaeT K ONHHOYHON ApeHe, PACMOJIOXeHENOf Ha rayGmme

t , a BNHSHMeM BONOYNOpa MOXEHO npesebpews, Boxpyr
NpeHbl BLIAENHM ¢parmMesT paawycom X , OmabTpauMoERL#
pacxoll 3a ero npelelaMH BHYNCASEM N0 3ABRCEMOCTH

a_z:r!rh ’ (8)

roe A, - NOTepH HANOpA NPE ABMKEHEE BOALW OT KOHTYpA
NETAHHS 00 KOHTypa BuIOeNeNHOr0 ¢parmesdra,

C yueToM NONOJEHTE/ILHOI'O CONPOTHERIEHNS @ BHYTpE
¢parMenTa (EILTPANNOHHKA pacxol pasem

Qw 2% k, hy ‘

In &+a

roe f, - noTepx Hanopa P nNpeAenax BAeNGHHOrO hparmexTa,
Monbaysck MeTONOM NpPOE3BOMAHLIX npomopaxi /87, cxna-

AnipaeM OTAeNbLHO YHC/IHTE/IH N 3HaMeHaTe/IE BbIpAXeNEf
(8) r (9), INocne secnoxEmx npeoSpasosansEfi NONYT&aeM

(8)

2% k, H
Q= * ) (10)
!n?,-_i-ru

rae H=h,+h,.

OrcyrcreHe B noclienHeii hopMylle BeNnEuYRBEN K CBHAe-
TeNBCTBYET O OONYCTHMOCTH YKA3AHHOI'O Bhillie moaxoda NpH
IKCNepENMeHTAIBHOM Ollpele/leHEH HeCOoBEepUEeHCTBA KOHCTPYK—
ORE AOpeH bl

Ona Gonee cnoXHpX (WILTPALHOHHLIX CXeM 3aYACTYI He
yhaeTCcs NpOBeCTH A0KA3ATe/NBCTBO C TAKOR Xe HAIMIAAIOCTLIO,
TeM He MeHee pacHYeTHhLIM NYyTeM MOXHO NMOKa3aTh, ITO TOT
Xe noaxol NMpEMeHEM H ANs Oonee CIOXKHEONO CTpPOeHNS BOAO-
HOCHOI'O KOMIUIeKCa,
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lposenenuyie HaMu 1a60pATOPHLIE HCCAGAOBAHKS OCHO-
BLIBANHCE HA YNOMSAHYTOR BhILIE PUNBTPALHOHHON CXeMe, CO-
[IACHO KOTOpO# B NMPHAPEHHOR 30HE JIHHHH paBHBIX HANopoE
o6pasyloT KOHUEHTPHYECKHe OKPYNKHOCTH, & JAHHEE TOK: Han-

papienhki paAHAlbHO,
[TosToMy QNS H3ydeHUs BOAOMNpPHEMHOH cinocoBHOCTH pas-

JINYH BIX KOHCTPYKUH{i ApeHaXa HCNONb30BANHCH bHNBTPALHOH~
HLle CEXTOpHBLIE JIOTKH; B HEHX CO3Masanock NIOCKOpaARalbHOE
NABWKEHHEe B NPEeHHpyeMOM T pyHTe ¥ NpOCTPaHCTBEHHOE, B
YACTHOCTH OCeCHMMeTpHYHOe, — B (WIbTpe NpeH:bl.

lleny oneiToB B GHALTPANHOHHLIX CEKTOQHEIX /IO0TKaX -
onpenenenne Ko3ppHUMEHTA OTHOCHTEIBHOI'O yMeHbLIUSeHHS
nuaMerpa OpeHsl & no HajleHHONi PellHyHHe & , KOTO-
phlfi CllelyeT BBOLHTL B pacHeTHble POpMYyJ/Ll NPH BLIMHCACHHH
MeXOpeHHh X pAaCCTOAHHH,.

Cxema npopeleHHs IKCIEPEMEHTOB B CEKTOpHLIX J10T-
kax noxasasa Ha puc,.,]l , Pacxons: ® Hanopsl ONpeAe/lalHcCh
HenocpeACTBeHHO B XO[e ONbiTa, KOS(IHUHEHT PHALTPAULHH
PpyHTa HaAXoAMNCH rpadpo—-aHaNIMTEYECKHEM NyTeM MO NOKal3aHH-
aM nbeasoMerpon (ofwiyHo ou ObIN papen 0,08-0,10 M/CYTEHR) o

Prc.l. Cxema npopefeHES ONuITA B DH/ILTpAaUHOHHOM
CeKTOpDHOM J10TKE:
1- Tpyfa ¢ BONONpHEeMHLIMH OTBEPCTHAMHE;
2~ QRALTP; 3- rpyaET; 4-— nonocTh TPyGhi;
5- monslaBKOBbIf peryiasTop; 6- Gak-pery -
NATOp HAmopa; 7= MHTOK HanopoB,

Buir menniTaHEs B KayecTpe (QEILTPOB NeCHAHO-I'DABHAHLIe
CMeCK pas3/IRYHOro cocrTasa, NpEMeHsembie B [ononEo# u
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KapuiMECKOK CTensX, a TaKxe GHABTPEl H3 HCKYCCTBEHHLIX
MaTEpHA/IOB — TeXHHYeCKHM}i KanpoH H CTeK/JIOBOIOKHO MapkH
TC® (6)., B norkax GbulE 3anoxeHsn rOHYapHbie pacTpybHuie
rpy6rl ¢ OnuHOK SpeHa 95~125 cM, MONHSTHIGHOBEIE TpyObi,
nepbopEpOBaHHble KPYyIVIbIMH OTBEPCTHEM He CxpaxHoCTh
MONH3THICHEOBEX TpyO MeHanach B WIHPOKOM MARanasgee =
or 0,05 no 1%. HcneiTeiBanBECh TakXxe pas3iHiHbIe MOpHCTEHI®
Tpybui: necyaHo-OHTyMHble, DeToHHbIe, H3 NOPHCTOIO n1acTo-
pacTBOpa — K&K KOHCTPYKUHH CAHHHUPH, reax m 'CKDE no
HppPHIallHH.

[lpr ana/iE3e pe3yNbTATOB ONLITOB YYHETHIBALIOCE cneny -
mee HeMmanopaxHoe obcTogTenbcTBO, LiIs 3aKpHITHIX APEH C
pEnbTpylomefi o6ChHNKOk THNHYHA cXeMa NONOXeHHd Aegpec—
CHOHHCO} MOBREpPXHOCTH IpH BXOAe rpyHTOBO# BOABI B NPEHY,
EaobpaxeHHad Ha pHC.2, Ta&K KakK d > d,ﬁ,, a pona nmo TpydD-

Puc.2, Tunopag cXemMa NpETOKA I'PYHTOBOH BOARI B
3aKphITYIO ApeHy:
h, = moTepr Hamopa Ha HeCOBeplleHCTBO
gpeHsl NaHHO# KOECTPYKIHH IO CpaBHEHHIO C
noNOCThIO TAKOTO Xe pa3mepa; /g - BHICOTA
apicaunpanns; O = HRaMeTp ApeHbl, BIAThHIH
1o BHeWIHEMY KOHTypy ¢uabTpa; .~ KPETH-
YyeCKHii AHRaAMeTp.
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qaToff MEHEN ABMXKETCS NpE Ge3HanopHOM pemaMEs Cneno-
paTeNnksHo, B AAHHOM cCly4ae noTepE HA HECOBEpUEHCTBO KOH-
orpyxngx ( /4, ) NpEBeNyT X YBIEWEHNIO BOAONpEEMNof
NOBepXHOCTH MApeHbl, Tem caMpM yMeHbUIEHHE FEﬁ{:TEyH’JmErG
HAmOpA HA BeNHYEHY /1, KOMIIeHCHpYeTCs YBelHdeHHeM
pOAONpHeMHONl NOBepXHOCTH prABLTpA H paACCpPelOTO4eHHEM 3a

cyeT 9TOro NOTOKA IpPYHTOBON BOABI y ApeHble
AuanE3 OOBITHBLIX AAHHBX NO3poJigeT CAeNaTb Cllefylmue

BRIBOABIZ

1. Ecnu ¢mnpTp ycTpaEBaeTcsi H3 eCTECTBEHHBLIR IlecHa-
HO-I'PABEA#HEIX WIH I'paBHiHO-NECYaHLIX CMecCef, TO HECOBep-
MEeHCTBOM KOHCTDPYKIEM OO CpAaBHEHHIO C NOJOCTEIC TAKOT O
Xe pasMepa NMpaXKTHYECKH MOXHO npeHebOpedb, Tonmmuey cnog
¢EALTpA ClelyeT HA3HAYATE MHHHMA/BLHO ( 10-15 cmM),
HCXOOs M3 yCAOBH# npor3soAacTna pabor, [IpE HCNoiIb3OBA-
HHH ANEHEBIX MONHEMepHhIX Wi acbecToleMeHTHbIX Tpy® Ccym-
MapHAR omank KpyribiX BOAONpHEMHLIX OTBEpPCTHH AONXHA
cncTapngaTk He MeHee 0,1% HapyxmO#f NOBepXHOCTH TpyDhl,
llenecoobpasio npEMeHeHHe pacTpyOHLIX Tpy® C ANHHOK 3Be-
Ha no 1,0 M,

2, Ecnu B xauecrpe ¢HALTpa HCHONBL3yeTCHd TeXHHIECKEE
xanpos EnE crexnorkaib TC® (6), To npm onpea ereHEH
MeX[ApeHHbX paACCTOSHH# B pacyeTHblie GOpMyJibl CleAyeT BBO-—
OATE KO3(pdHIHMEeHT OTHOCHTEJIbHOI'O yMeHbIleHHa AHaMeTpa
6 = 0,8,

8. Ecnr noperax CTpOHTCH H3 NOPHCTHIX TpyO, TO B pac-
yeTHLIe GOpMY/Inl clieAyeT BBOAHTE Ko3dppuument &6 =0,8,

CHrX eHHe BOAONPHEMHO# CnocoOHOCTH ApeH, B KOH-
CTPYKUHIO KOTOphIX BXOAST NOpHCThie TpyOnl EHAR GRILTP H3
TeXHHYeCKOr'o KanpoHa H aTeK/JN0BONOKHa, obbacHgeTcs,
no-BHARMOMY, OOpasaopanueM Ha KOHType OpeHbl KOHTAKTHOMH
SOHEI NOHIKeHHOA BOOONPOHHIAEMOCTH,

I ETepartrypa
l. C,®.Apepoanos, LUiop Cun-E, O pacyere npenaxa npu

Hanu4en HEpwibTpanms, “Hse. AH CCCP, OTH”",
1857, No 3, -
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B.B.Benepuukon, Teopus puneTpannm  ee nNpeEMeneHRe
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CBOACTB r'opHbix nopom, M,, l'occrposiranar, 1062.
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1860,

H.A.Yapru, [lonsemnu ag FEOpOrasonwHamMEka, M,,
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®.B,Cepebpennnxon, Hccnenopanme KOHCTDYKHEN 3aKphi-
TOI'O I'OpPH3OHTANBHOI'O ApeHaxa HOBO# 30HE OpO-
wernns [onmomuo# crens, ABTopedepar xamm,namc,,
TamkernT, 1870,




yvK 551.49: 626.862.4

,o 1y IbIr'MH, aokrop TeXH.Hay=®
(KanuEEHCKH NONHTEeXH, HH—T)

A.C.XABHPOB, kaui, gu3HKOo-MaTeM,
HayK, 3aB. XapeApoH
(TUMMMCX)

ABMXEHMUE MNOA3IEMHHX BOL K CKBAXHHAM
CUCTEMATHYECKOTIO BEPTHUKAJIbHOI'O OAPE-
HAXA B IBYCJ/IOMHOH AHU3OTPOITHOHW TOJIUE

BonpocaM pacdeTa OCyUWHTe/lbHOro H BOAO3AaXBAaATLIBAK—~
mero HefcTpES CKBaXuH (OMHHOHHBIX HAN Ipynn CKBAXHH )
nocesmeHa OOmEpHAs NETepaTypa. PaboTe Xe CHCTeM CKBA=
XHH, NpeAHA3HaYEHHBIX A foperbbl ¢ 3aco/ieHHEeM oOpolae—
MBIX 3eMelb, HelOCTATOYHO yOde/leHO BHHMAHHS g I

B mHacTOosmee BpeMsi BepTHKA&bHbIfi ApeHaX WHPOKO
npuMersieTca Ans Goppbel C 3acojleHHeM CTApPOOpPOUWAEMBIX

semenh X BHOBL OcBamBaeMbix maccEsos B Cpemueft A3HH
E 3axaBxasbe,

HcnonbaopaHHe BEpPTHKAJNBHOI'O ApeHaxa L4 M
HEsS H NpelOTBpPAmEHES 3ACONeHHS 3eMe/lb OCOOEHHO apdhex—

THRHO B YCJ/IOBERX CJ/IOECTOr'o CTpPOEHHH BOOOHOCHOR TOJ/IUIH
MaccEpa, KOrfla 38COMEHHEIH# MOKPOBHBIfi MelKO3eMHLifi C/O#
MoACTH/JAeTEs XOpOWO NMPOHHNAEMbM HAMOPHLIM I/IACTOM,
co30amMAM BOCXOASMHe TOKHE NMOA3eMHAIX BOA B NOYBOI'pYH—
TOBO#i TONmMe H IATPYAHSIOMEM padboTy rOpPH30HTAaNALEOIO
MOIHOpPATHBHONO NpeHaxa, BepTHKa/lbHhIf OpeHAX B STHEX
yC/IOBHEX M0Q/IXeH CHE3HTL HAMOPHOCTbL B KaNTHPyeMOM XO-—
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pOIIC NpOHHNAEMOM I'OpH3OHTe M BOCXOALIIEE TOKH B BepX-—
HEM C/I0@ HSMEHHTL Ha HHCXOASmMHEe, YTO HpEBeAeT NpH Ha-
EMHEE HHQUILTPAUMH NPOMBIBHLIX (HOMEBHEIX) BOA K pACT—
BOPEHHIO H BbLIMLIBAHHIO GCOVIE# M3 TOJIMIH NOoYBOI'PYHTOB H
HeAonymeHHIO pecTaBpANHE 3aCONeHHS,

ns xonmwecTeenHoro onmcaums npoluecca ONpeCHeHHS
[IOYBOI'PYHTOB INOKPOBHOIM'O CJIO9 Ha pOHEe BepTHKANBLHOrO
ApeHaxa HeobxonuMo ywecTs ABYMEpHOCTE NOTOKA B HeM,

TO eCTh HAUTH IHOpPOMeXaHHYecKoe pelnieHye QHALTpPAUHOH-
HOW 3ajayH, HE TOYHO 3HATHL NOJe CkopocTet B 060HX nnac-—
TaxX,

PaccMoTpaMm CTAUHOHAPHOe NBHXEeHHe I'DYHTOBEIX BOX
NpH paboTe CHACTEMATHYECKOr©o IIOMANEOrO HEpeHaxa B ABy-
CHIOAHON AHMSOTPONHO# TONmMe, NMOACTHNAEMOH cnaborponunae—
Mo#t mpocno#ko#t (cM.pucysox). PacyeT taxoro ApeHaxa,

K4K HSBeCTHO, CBOOLMTCH K HCCHelOBAHHRIO OCeCEMMEeTpPHYeg KON
GHILTPANHE BOALI X ONHHOYHOMN CKpaXHHe, pasMEeleHHO# B
HEeHTPe SaMKHyTOI'O XpyroBOI'O IUIacTA, PABHOBEJIHKOIO IO
flaomalm xpadpaTy CO CTODOHO#, paBHON PACCTOgHHIO MeXIy
COCeIHHMH CKBaxXunamu /1,27,

[lyeTs ropmaomT TPYHTOBEIX BOA CO cBOGOAHO# noBepxX-
ROCTRIO pacnoiaraeTcs B BepXHeM Clloe. B ecTecTBeHHLIX
YCHIOBHAX NJAACThl M'HOPAB/IHYECKH CBI3AaH bl MexOy cobofi.
OTkauko#t BOAR K3 HEHXHEro BOOOHOCHOIO n71acTa MOXHO
PEry/IHpOBATE ypOBeHb I'PDYHTOBLIX BOO H HX ABNXKeHHe B
BepxXHeM CJ]i0e,

[lpeanonoxxM, uTo rEApPOreonormyeckme napamMeTphl
NJ1acTOB, HHQHAbLTPANHOHHOE [HTaHHe & H YpOBeHbL BOAKI
B 3aboe h, msBecTHol, TpebSyercs mafT Hanopel B BepXHeM
A HHXHEeM mniacrax, 3Has HanoOpsbl, HeTPYOHO HAH#THE HONg CKO—
pocTreli B oboHX nnacrax, HeoOGXoAHMEIe AMS mocaenylomero
APOTHO3a COJIeBOI'0 pPeXHMAa,

MartemaTayeckn nNammas sanawa CBOOMTCH X pellleH” Kio
CHCTeMbl AHpPepeHUHANBbHLIX ypaRHEeHH{

3*H, o, 2 @°H, r=r=p)|\.
. +X = ol » {l)
T R L ToR* ImEz Kl
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IpXTOX I'pyHTOBHIX BOA K CHCTE@MATHHECKOMY BEePTHKA/ILEOM
ApeHAXY. e 1
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art r or X 0 z2 < EZ< m, (2)

(*“7%':’ Ja = fr”)

NpH CleAylomHKX FPAEHYHEIX yCHOBESX (CM,pHCYHOK):

Qi (r. 8} DN (R #)

Pl 4 My 2 BH, (r;_.-n r< R) |
=0 (] ,

dr ar = (3)
Hz("'"ni-') """hex: aﬁ:?f?,zj =0, (4)

Ha r'paHrne njacToB npm = = (71,

”., (l"; majzﬁz (f"pm;); C‘?ﬁ;; m‘) C?Hza(;lm:),

) = ....)‘L'l_..) y
Nea J?

Ha cpobonHoO# NMoBepXHOCTH

dH, (r, H')ze; [Ha=/?“+0f(h{“hfﬁ); X=05+ 9,7_'].

12 32

B nanvremwmem muAexcun 1 ¥ 2 CoOOTBETCTBEHHO OTHECe—
Hbl K BepXHefi NOXPOBHORX TOAWE H NOACTHEAAPMEMY NeCYaAHO-—
My nnac:'rgr H,(rz) u H,(r, .'E) ~ HANOPH B 9THX NAac-
Tax; - OpOEHAaTa Pnpnaﬂﬂ-ranbﬂuﬂ NNIOCKOCTHy KOTO=-
pof npnﬁnnmenun 3amensdeTed CnabOH3OrEyTasi NOBEPXHOCTH

Em
FPyHTOBLIX BOA, h. = Ha * K: ~ CTaTHYeCKH#

YpoBeHb B BepXHeM N/AacTe; !t’r, K&i {l‘_ fz)_ KOS~

L
PHUHEeHT (QHALTPANHK NOPOA C/I0eB B IOPH3OHTANBLEOM K
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BOPTHEKANTLHOM Hanpap/leHduax, 20 My

N T
- |
Ky, Ky = MOWHOCTH X kosbhuuHeH TH (QHILTDAUEN NeCYa.

HOr'O InJlacTa H NoOACTHNamefi nNpoC/lORKH,

Nonaras H (r,2) =0, + W ( r*,i!) s YPABHeRNe
(2) ® ycnosus f‘ﬁ NpEMYT BRI

:::"}2 W 1 f}: "'rl./ };'4 S? W
=t — I * T
adr I r (

W(r,,z)=0, 0. (8)

[lo apaniorgs ¢ OOLIMHEIM METOAOM HHTEIpDAa/bH BIX
npeobpasopanuft Kownsxosa-I'nmnepa /38,47 ypasuenus (1)-
(8) ymmoxmm cooTseTcTBeHHO Ha Bupaxenms ~ A (r, ‘a)

{i = 1.2) H ABAXAL NPOMHTErpHpYEeM IO YacTdM B COOTBeT-
CTAYOmMEX npefAeslaX, TO €CTh NPHMEHHM XOHEeYyHOe HHTeI-
panbnoe npeobpasopanne XaHkena /9/:

. R
Hf(l‘-‘l‘?) =J.ka (ry @) Hf(r’g) Z 1y
W) =Ko () W(r,2) dr, |

-

9

; (10)

roe snpa npeobpasopamms K 5_( r,p) —~ HEeH3BeCTHhIe MoKa
pyuxuun, B peaynbrare BMecTo HcxomHo#t cmcTembl (1) =
(8) 6ynem mmers OOLIKHOBEHHYO CHCTeMy ypaBHEHHMH:

-d:l?r #zf;{-:g d2W #E
d =* i?’ b S T E

[ns maxexnemus snep wpeoSpasosamus A (r, ¢) mo-

W-—-U- (11)
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MYMHM CHOTOMY ypABHeHMEA

d d A,
T

r"

€ OHAHOPOOHLIMHE IPpAHKYH LMK YCHNOBHSMH?
d K,
dr

e
——

‘I

o -~ /I8 pepXHero mjacra

r-
d K, (R,u) oy

Fesld) =0, = =0  ~ N9 HEKHEro MAACTE.

YpaphHeuns (12) sensnores ypapsenmamu Deecens

Hylleporo nopsika, npeacrasinswomke coboffl sacTanfi chyqad
eucremnl Mrypmalnysanns,

HopManxaopanuue cobcorpeHnbie Gy KK /( (r t‘”) =
K, (r (u) NOJAraeM PaSHLIMK

KEE(F'F)=%F) ((=1.2), Lo

rae U, (r, 4) =~ cobcreennnie dpymxuux ypasnemms

a d Uy, 2 A

dr (‘H dr} “ R Vg2 (15)
C OANOPOAHLIMM I'DAHHYHLIME YC/IOBESME {13] !V~ - HOp-
MEpylomMft fenuTenb, Cobcrpennme ¢yHxuuN ( r y

OpTOroHaNLELE B MHTepsane fr. < r = R ¢ BecoM
TO eCTh

R

erﬁ{r,‘unJ U“(r,(xm}dr=0 agu m+n . (18)

Te

Marerpupopanke nepmor'o ypapHeRmEs cucTemn (18)
( ¢ =1) B coorseTcTeMxr c rpaEMYENME ycnosesmu (18)

naer [5]:

103



" _ J, ('J,, r — i{dn "::J .
Um (.;_.-'ﬂn)__?l-— []j_(ﬁ ) __Y,:( V ﬁ) ; (17)

n

- e

rne mopua N, papna
R
o _ny (18)

N J.;“U(f' )dr'~ 0(:‘?1}) > (?’ lJ)
D" =M, ", .~ KOpHH XapaXTepHCTHYeCKOI'O ypapHeHHS:

/

Jﬂ ( Jﬂ

) Va )
;(‘J"F)_ Yf(o _ﬁ) = {]. (18)

3necs J, (l) F ), Y{J F) - ¢ysxumn Beccens Re#cTsH~
TENRHOTO aprymMenTa HyleBoro NMOPSAKA COOTBETCTBERHO

I » I1 pona, Jd (VFA), Yﬂ(\) F) ~ NMpPOH3BOAHLIE OT
oTHX (ymxuni,

[lng prToporo ypaseenws crcteMm (15) momywmm:
r r J (ﬁﬂ Y(”n [,
s I e L n 0 e
A ) K

R 2 2 o 2
H,-:I r Uy, (r«,) dr-=-§ U,: {x,,,E)—-:f‘-Uﬂ (x..1), (84

P,

rae x, -‘u_r;. ~ KOpHN XAapAKTePHCTHYECKOro YypAaBHEHHS



Taxum obpasom, siapa K, - npeobpa3opad¥s
Xaugens Hafioens, 3aeck Opiid HCNONbB3OBAHE TaObNHIL
popmynt npeobpasopanus ¥ obpamerns ana npeobpasopanug

Xankens, NAHHLIE@ B [8/,
PaccMoTpEM Tenepb pelleHHe CHECTeMEl ypapHeHHH

(11) nansa maobpaxennfi, Uurerpapys STE ypapHeHHS, HONyYEM

H,(z,&) <Ashaxz + Behaz
W(E,f:?) = Cshdz + Dchoz

(rxz—ﬁ—, J=J§:—)-

lpaumuyncie ycnoexs (5), (8) m (7) nosponsior Ha#TH
NOCTOgHHbIe HMHTerprpopanng A, ,B,C. A:

Awsble SRR B e,

(28)

cha f* “, e
[o_ Acha (Ha-mﬂ-r- A, sha (H°-m,)

8 N, cha[H°-my)+\,sha (H-m,) =
B= 2 1 = T 2

A “ .

R + A K,

@, = K, sho (H*-m,)~«, cha (H*-m,),
A, = (;Ek—ﬁpcbc‘?mg) chx H*- Esha m, ,
A, ~w, H shdm, chatH’+ Fchax m,,

k, =choc H®(shom, - d,ch Jml) ¥

k, =w, chaH’(chdm, - d,shdm,),

= R ¥ R
an(ﬂn'hr#}_[r Kﬂf fﬁltu) ‘f{#; 5':5"5 . KM(F,(LL) dﬁi

Pe
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N

_£ . .
0 = @ O ey E“a’/’lgmi

9, o,
f /5' o -
hox= b /fﬂ-’;z(fw) ar.

I'Iur.lcTua.rlﬂﬂ HI{E‘FEHHH NOCTOAHHBIX HHTEI DHPOBAHHS
A,B,C,l1 » (23) ® ysurmBas popMyns OOpalieHns

H(rz)= 2K, (re) (%)

3 Y (24)
H,(r 2)=ht 2y K,y (7 o) W(u, =), 3

OKOHYATEe/IbHO NONYy4YHM pellieHHe 3ada4dH B BHAe:

(r*, Eshaz  w, cha(H*3)]
EhdHr.—tﬂa chol H jr(25)

Sl]f;:..;

L

-

K.) cﬁrx(H m ) +A, sha (H= mzj
“2

.(-.:sh o= +;§—cﬁ£z)—f£€hé‘2], (28)

H, (r,E) =Nyt Z.

rae U, (F, 0,,;, Uyo(F, x,), N,, N, - ompegensiorcs
numncnu (17), (18) = (20), (21), ol = ’
J‘ . 2 Fe X4
"ﬂP“F;H ? f # (28) apnawTCEs TOWHBIME pelleHHSME
xpaesofi aamagn (1), (7).

Boiuncnenus no nonywesHsiM dopmMyiiaM MOryT OeiTh
BLIMONHEHE! C nomMomsio BM ma pexEMe aBTOMATHUECKOIO

nporpaMmupoBaniisi, Ma STOro peweEms MOXHO NOJNyHHTE

TaKxe pasiEYMble YaCTHHIe CllyyaM, NpefCTaBNfomHe HHTe—
pPec ANs MeNnHOopamHH,
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il nmreparTypa

1, C.b.Apepesanon, T.H.Cyprxopa, OcnopHbie DONOXEHMS
pacYeTa BEPTHKANLHOIO ApeHAXS& OpOWASMEIX 3eMellk,
*PuapoTeXHHKa W Menmopauus”, 1866, M 8,

2. M. U.lllprnnep, MNpaGnmxenEsif METOA pacdeTa NpETOKA X

CKBAXEHAM H HI7IODHNIBTPAM NpH NETAHEE HX CBOPXY
mnu cau3y. *Has, AH CCCP*", OTH, 1858, N 4.

8, H. U.Tamaionos, Ad.Plllynerun, 3anasa o nporzole cojie=
BOr'O peXHMa OpollaeMblX 3eMeNb NpH HAIHTIKE Ape-
Haxa, KWT@. 1972. M B-

4, H.C.Komnaxos, 2.B.I'neaep, M.M CMmupHOB. OcropHbI®
nHphepeHNEANbBHEI® YPaBHEHHS MaTeMaTHIeCKOH
¢uanke, M,, dmamarrms, 1863,

5. A.BJlukos, Tennomaccoobmen, CnpaBodHiKe M.,
*dueprua”, 1872,

8. M.S.Mony6aprmosa-Kounra, TeopHs ABHXEHHES rpyETOBBIX
son, M., Tocreoprexuanar, 1832,

7. AX.Mygpraxos, O prIbTpAINHM MOASEMHLIX BOA X OBy X—
NHEHe#HBIM I'OpR3OHTAIBLHLIM ApEHaXaM B OByCAO -
HBIX NIAGTaX CO CBOOOMHOR MOBEpPXHOCTRIO.
*Yss, AH CCCP”, MXT, 1870, N 4.
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vIK (828,212:628,134).001.4

P.M.TOPBAYEB, ra.cnein,
(CpenasrnnpoBoAXJIONoK)

HATYPHLIE OIMPEAEJIEHHUS ®U/IbTPAUUH
U3 KAHAJIOB, @9KPAHUPOBAHHRIX BETOHHO-
[IJIEHOYHOK OBJIULUOBKOH

B nocnenHHe rodnl B Halleff cTpaHe NMPH COOpPYyXeHHH
HppPHTANHOHELIX KAHATOB WIHPOKO NpEMeHseTCs OeTOHHO-IJIe-
Hoyuas obnmunopka,

BonoynopHEeiM 3NeMeHTOM Tako# oONEUOBKE apilgeTCH
NONHITHASHOBLIY IVIGHOYHLIll 2KpaH, 3amHIEeHHbI# OT MeXaHH-
YeCKHX NOoppeXOeHHff H aTrMocgepHEIX Bo3deicTeEHl OeTOHHBIM
HIE XKenesobeToHHBIM IMOKPLITHEM,

[lo XKOHCTPYXTHBHBIM NpHM3HAaKaM paanuuaioT cbopHyilo,
cOOPHO~MOHONMHETHYI0 B MOHOMHTHYX OeTOHHO-NIEHOuYHYIO 06—
nEnopky., HamGonbmee npuMenenne HaXOOAT ABa NOCHedHHe
TEna obnknosxu,

Beronno-nneEounas o6NMIOBKE ~ OTHOCHTEALHO NOPOIO-
CTOSIMER CrROCOO NPOTHEOPH/ILTPANEOHHON 3AIlH Thl OPOCHTEelk-
HBIX KaHanoBm, Tax, B lononsof ® Kapmmucko# cTengx CTOH-
MOCTE 1 M2 MOHOMHTHON GeTONHO-NVIEHOTHON OBAHIOBKE
cocrapiser 8,1-7,8 py6,, c6opro-moHONnETHO# 7, 1-8,3 pyb.
'Onsaxo ee mprmeHeEHe OOyCnORNEHO BLICOKHME NPOTHBO-
QPENLTPALAOHHBIME KAYSCTBAME H TeMIAaME CTPOHTENLCTBA,
MBAIBMI SKCRNyaTanHOHHLIME 3aTpaTamMmi, GONbIIHM CpOKOM
enyxbu n Gdnemet SKCNIyaTaNMOHHOR HANEXHOCThLIO B Cpas-
(HeMER Cc ofwwnofi Gerommofi o6nmmosxoi,
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Hna onpenenesns 3hpeKTHBHOCTE 9KpAHHPOBAHHA MppH-
rauxoHHbIX KaHaliop GeTOHHO-N/IeHO4YHON# OONHUOBKOfi HHCTH-
tyToM “Cpenasrunposoaxionok” npopeleHhl HATypHbIE H3Me—
peHHA (HIbLTPAUHH METONOM 3aMKHYyThIX BOAHLIX OTCEKOB HAa
kaHane OP-18-1 p lonoaguo# crenm ¥ B ro/ioBHON Y9aCTH
KapliMHCKOro MAaruCTpalkHOro KEHANE,

PachonoXes®e H CTpPOHTENbHLIE XapakTepHCTHKN y4YacT-
KOB KaHA&/i0B, HA KOTOpPLIX H3MepeHhl (QHALTpANMOHHLIE NOTepH,
npusedeHn B Tabn,l,

Ans omenx® BenuuEHbl QUABLTPANHOHHELIX NMOTEph B 3€M-—
NFHOM pyCJ/le BLINONHEHBI ONLITHl HA TpeX OTcexax LIEHOH
mo 40-50 M, mocTpoennnx pbnE3E xamana OP-18-1, komE-
PYIOMHEX ero pasMepsl H XapakTepHCTHKH NONepeyHOIro cede-
HH d,

I'pyETHl Ha Tpacce kasana OP-18-1 npencTasieHH
MaKpONOPECTBIMHE CYIVIEHKAME H CyNecgMHE CJIOHCTOI'O ClloXe-
HHS, KO3(QpHUHEHT (HALTPAUHH KOTOPHIX B €CTeCTBEHHOM GO~
CTOSHEH papeH B cpeaneM 0,42 M/cyTkE, a NMocAe OTCHLIUIKE
B namM0m xasajia, YACTHYHOIO YIVIOTHEHHH 3eMJ/IepofHOH# TeX=—
spko#t ® samoukm 0,08-0,14 mM/cyTkE. ['pyETOBHIE BOABI NPH
NpoBeNeHHER ONKITOB 3ajeranE Ha raybmse Oosee 8 M E He
BIHES/IE HAa QEALTpALHI H3 QILITHBIX OTCEKOB.

lonopsas wacTk KapliEECKOr0 MAUECTpalbHEOI'O KaHana
NPOJIOXKeHAa NpeHMYMECTBeHHC B NeCYaHHEAaX, J/IeI'KO pasMo-
KaeMuiX B Bofle, Ko3dpunHeHT PENLTPANEHE HX H3MEHSeTCH B
npenenax 0,2-4,5 M/CyTkE NpH CpelHefi BE/IHYNHE OKOMO
3 Mm/cyrxa 1,27, Ha naxerax 280-314 xaman mepecexaer
CaMcoHOBEKOe I1aTO, BCKphiBag TONmMY PAHHHECTHIX OT/IOXe—
ARt ¢ xoapdmumenToM dunsTpanmm oxono 0,01 m/cyrkm,
I'pyETOBLIE BOABI HA pACCMATPABAGMHX YJacCTKaX Xarana
ganerapT Ha raybmEe 30-120 M,

dKcnepEMeHTaNbHO YCTAHOBIEHO, 4TQ NpH MIHTeNLHOHR
dunbTpanNE BOAONPOHHNAEMOCTE [eCYAHHKOB YMEHbLIlagTCd,
Tax, np¥ HalHpe B KOT/IOBAH, NOCTPOSHHL HA NAKeTe
434, B nepprie OHH ONHTA GKOPOCTL (EALTpanu:E Onuia
B Mm/cyTkr, a gqepe3a 20 Mecsner ¢ HaYala HANKBA CHESH-
nacs no 1 m/cyrke /7. Ha omiom m3 orsbnor Kapumncxo-
ro MarEcTpanbHOro Kanana — YNbsHOBCKOM xaHale, NpOoJIOo-—
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EHHOM INPHMEpHO B ONHHAKOBBLIX HHXEHEeDHO-T@ONOIHYeCKax

B ruaporeonorusyecknx yciopuax (or nuxkera 0+00 no nuxe-
tTa 346+00), npu manonHenuu B 2,5 M CKOpOCTH QWILTpPALHK

B NMeppbLie OHH IKCMNyaTaudmk xkanana cocrapuna 0,78 m/cyrkm,
a HA veTpepThi# Mecaun paborn xanana cumsunacke no O,70
M/CYyTKxd,

Ha ocHopanum 3THX NaHHLIX Ans rojopHoft wacTE Kap-
WWHHCKOrQ MarumcrpanbHoro xaumana (maumnasi c nexera 205+00,
3a HCK/IIOYeHHEM y4YacTKa kKanana Mexay nakeramu 280-314)
NpH AJIHTE/IbHOH ero SKCIVIyaTAUHH CpelHH# KO3¢(PHIHEeHRT
¢HILTPAINE NOACTH/IAKWEX I'PyHTOB MOXHO NPHHATH pPaBHAIM
O0k0/10 1 M/cyTku ¥ 8 M/CyTkH B Haya/lbHBEIft nepEoa pabo-
Thl KaHana,

[IpE COOpyXeHHH KAHANOP BHIIOAHSJIGH NEePHOAMYECKHY
KOHTLO/NbL 38 Ka4YeCTBOM CTpoHTeNnbcTBA ObaMuoBxH, YcTasople-
HO, “T0 Ha KaHale JOP-18-1 oOEo noppeXieHHe N/IeHOYHOI'O
9Kpa¥a B BHOE NOpe30B, NMPOKOJAOB H HENpPOBAPEHHLIX HWBOB
NMpEXOOETCH B cpenneMm Ha 20 m2 MOBepXHOGTH, Ha K apui HH~
CKOM MAIHCTpPalbHOM KaHa/le — Ha 8-12 M7,

Hanmeperusie 3HayeHHS (HILTPAUHOHHBIX NOTeph H3 00~
MHUOBEHHEIX KAHAIOB, OTKOPPeKTHPOBAHHLIE C y4YeTOM HCIape-
HHESl C BOAHON NMOBEpPXHOCTH H NepecYHTaHHLe Ha 1 xM nmpoTda-
XeHHOCTH KaHala, npeacTtasileHsl B Tabn,2, roe npeEpeleHhl
TaKk e PHINbTpAaUHOHHLIE PACXOAbl B 3eMJSHOM pycC/le pPaBHOIO
nonepeyHoro ceuenud, [Ana ronopsofl wactm Kapumackoro
MAarHCTpa/llbHOI'O KaHalla NMOTepH PACCYHETAHEI IO ¢opMylle
B.B,Beiepun xosa npr koddppuuuente ¢unbvrTpanuum 0,01 m/cyr-
ki Ha naxketax 260-314 m 1,0-3,0 M/cyTkH Ha ocTanbHLIX
y49acTKeX KaHalf, BellH4YHHB NMOTepbk H3 KAHAJNOB H KO3pdpH-
UHeHTh (HALTPALHHM NpPHBENeHbl K TeMnepaType BOAbLI paBHOH
250(3, KapakTepH3ylomel CpedAHH{l TepMHYEeCKHH peXHM HC-
KyccTpeHHBIX BonoTokos [onomuo#t m KapmurAcko#f cTeneft B
BereTANMOHHEIi MepHOO,

llonyyenHbie OAHHbIE NMOKA3LIBAKT, 4TO OeTOHHO=N/IEHOY-
Hag o6NMHOBKA OPOCHTENLHLIX KAHANOB COKpamAaeT ¢HIILTPE—
umonnsie notepu B 8,7-114 pas, Ha KapumnckxoM Marmcrtpanb-
HOM KaHajlle CO BpeMeHeM O(HIbTpalHd yMeHbUlAeTCH, 4YTO
obbAcHaeTCa KoNbMAaTaunHel# OGNHNOBKH, 3a 4eThpe Mecsua
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paboTel KaHala Ha yvacTKax ¢ nukera 205+18 Ao nukera
411+19 ¢unbTpanus ymensmmnace s 1,5 pasa, ¢ nuxera
425+71 no nmuxeta 626+71 NMOTepH cokpaTmiuck B 3,8 pasa,
Taxum obpasom, mMoxme cumrars OeTounO-nNeHOo wmHyIo
OONHUOBKY O OCHTeNbLHLIX KaHANOR 3ppex THBHEIM crocobom
NPOTHBROGANLTpAN HOHHOH SawnTel, B ycnosuax Kapmmncxoro
MATHCTpANIBHOIO KaHalla NpH CTOHMOCTH NOAAHHOK BOAK
1,2 xon,/M" cpok oxynaemocTn Taxko#fi o6nuuopkr 2-3 rona,
Yenmewnsi# S-7-neTEE#t ompr dKCN/yaTAURRE XAaHAJIOB
¢ 6eTOHHO-NeHOYHO o6nuuoexo#t B lonommo# crens nospo—
19€T DeKOMeH[OBATHL ee [anbHefmee HIHpOKOe NpHEMEeHeHHe,

JIHTEPETypa

l. B.B.Be#tnuu, H aTYPHbI® HCCledOBaHHS (HALTDAUEE MO
Tpacce Kapumackoro MAarucTpalbHOI'O kKaHazna,

'TPYHH BHHHFW'. T-54 (3). Mil 1972-

2. I.Y.JOcynos, Hccnenopanne YCNOBE# GEALTpPAUHE H3
Kapmmickoro marncrpanbuoro xamana MeToNon Ha-—
/lipa B xoTinoeaH, "Tpynm TawkenTckKoro HHCTHTYyTA
AHXEHEPOB HPpPHIralHHE H MeXaHH3AHHH CelbCKOro
Xo3sficTea., Bonpock reaporexsmkxm m MeJlHOpaume” ,
Boin.47, Tawkest, 1971,

3. I.Y.[0eynos, Harypunie mccnenopanms QEABTPALEE BO-
AN no Tpacce w3 Kapumuckoro MAarecTpankHoro
xanana, "Tpyawm TamxenTcxoro HHCTHTYTa HHXEHepos
MPPATANHE H MOXaHH3ANHH CeNbCKOI0 XO3SHCTBA,
I'maporexnmrxa m MeJlHOpaurs B ycloBESX YsabexmeTa—

Ha", pmn,95, TamxenT, 1873 .
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y 1K 626.212:626. 823.2

p.M . JOPEAHEB, ra, cnel.
(Cpenaarunpo BONXJIONOK)

(IOTEPU BOIhl H3 KAHAJIOB-JIOTKOB
B YCJ/OBHUAX roJIOOHOHW CTEIIH

YoenbHas NPOTSXKEHEOCTE J10TKOBLIX KaHAJIOB Ha Cy=
mecTBYIOMHAX OPOCHTENBHBIX CHCTEMAX AOoCTATOYHO BBICOKA,
Tax, HanpEMep, B HOBOH 30HE opoulenEg [onoaHOf CTeNnH
(mnomans ocsoenns 350 rpic.,ra) npE obmel yAelLHOH
ApOTsKeHHOCTH HppHTalHOHHOH CeTH 23,3 M/ra Ha AOAKO
roTKOB~KaHanos npexonmTcs 19,65 m/ra. Ha seMngx nep-
pofi ouepelr ocBoeHHs KaplEHCKO# CTemH (206 ToIC.T &)
npE ofmefi yAe/bHO# NPOTAXEHHOCTH OpOCHTe/ILHO# CeTH
33,45 M/ra Ha OON0 KaHAJIOB~/10TKOB MPHAXOAHTCH 21,45
M/ra, 3aKpeiTeiX Tpybonposolos - 8,35 m/ra, AHanoruyHoe
COOTHOIIEHHEe COXpaHsgeTCd H Ha OPYyrHEX KpymHBIX MAaCCHBAX
OpOlIeHHS HOBLIX 3eMellb,

BLICOKHE TeMNLl CTPOHTENLCTBA JIOTKOBO{i OpPOCHTEIbL=
Hofi ceTH, OGyClOBNEHHbIE NOMHOK MeXaHH3alHeH OCHOBHEIX
CTPOHTe/ILHEIX OnepamHyf, NpocTOTA H yaobcTeO IKCIIIyaTa~
NHE yAAYHC COYeTAaloTCs C HHAyCTPHANBHBIMH METONaMH
HSrOTOBNEHES NOTKOB, NO3TOMy MacmTabbl NPEMEHeHHA Ka-=
Halop-/10OTKOB, NO-BHAERMOMY, OyayT BO3pacTaTb.
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B ces3M C BhllleCKaA3aHHBIM ocolbo O0CTpo CTaBATCH
YAIPOCH! AOIIOBEYHOCTE M SKCHNYyATANHOHHON HAaAeXHOCTH
YTKOBOY CeTH, VI3BeCTHLIfi NPpAKTHYECKH{i HHTEepeC NnpelcCTap—
1eT H3y4YeHHe (HALTPANMOHHBIX NOTEphk H3 KAHANOB-~/10TKUB,

B 1867-1968 rr, macTueTyrom “Cpenasranpoeoaxionok”
LINOJHEeHBl paboThl MO onpefe/leHHIO nNoTeps BOALI H3 KaH&—
oB-10TKOB B lononuof#f cTenm, COOPYyXeHHLIX H3 /IOTKOB
p-60, Jip-80 n J/lp-100, xoropuie Bumyckaer bDexabancxufi
ABOA XKene300eTOHHLIX M3nenHfte B mocaenypomre roas ap-
OpOM [aHHO#f CTAThbH NPOBOAHAOCHL CHCTeMaTHdeckoe obcie-
OBAHHE OMNBITHBIX YYACTKOB JIOTKOBBIX OpOCHTenef, Pe3ynb-
AThl H3yYeHHs YACTHYHO ocBemeHn B pabore [/,

[loTepx BOAHN H3 JIOTKOBOfi OPOCHTEeNbHOH CeTH CEI&a-
LIBAIOTCHE H3 (QHALTPANNE uYepe3 TeNl0 N0TKOB, NPpOCAYHBAHKE
CThIKAX H Yepe3 TpemHEHEL B Tele JIOTKOB, HCHApeHMd CO
sobonuo#f ponEOli NMOBepXHOCTH H (QHENALTPANHE B COOpDyXKeHHSX,

MoTepr Ha (EIbTpalHI0O B COOpyXeHHEX HaMH ChHelEalb-—
O He HAy4alHCh, HO cCneayeT OTMEeTHTh, YTO B AOPOXHEX
epee3nax, COOpPyXeHHBIX B BEAe NKOKepOoB, HHOrAda ODOTEpH
ocrapnang 0o 3,4 n/cex, [loTepr B coopyXeHHSX HOCHT,
aK NpasEN0, JOKANbBHBI XapaxTep, HX J/Ierko oOHapyXETE
. IONHOCTBRIO yCTpaHETb, ECnE ciayx0a 9xcniyaTalEH HA
OTKOBONl OPOCHTe/LHO# CeTE XOpoll0O OpraHk3osasa, TO MOXK-—-
O CYHTATb, 9TO NOTEepE B COOPYXeHHSX NpaKTHYeCKH OTCyT-—
TBYIOT.
$ETLTpANNOHELE NOTepH weped Teno (CTeHKH) KaHa10B-
lOTXOB 38BHCST OT Ko3¢punmernTa ¢EabTpanHE OeToma, KO-
ropaift Ans Mapox Geroma M 250-300, obmuEmX Ans N0TKOB,
.ocrasnser 108 - 10~ cm/cex, OTnenbunle E3MEpeHES
jokassipaioT /27, YTO BONOHENpPOHENaeMoCTh OeTOoHa /IOTKOB
S0O0TBETCTBYST Mapke He HEXe B=12 IE XO09)PENEEHTy QHABLT-
JallHE MeHee 10-8 cnm/cex, BmecTe ¢ TeM HaME 3a@EKCEpDO-
38HEl CNYy9aHE CPABHETENLHEO BhHICOKOH TPOHHIAEMOCTH 6 a
10TKOB, COOTBETCTBYKIHEES KOSGPHONHSHTY QEIAbTPaAlKHE leg:%ﬂ—
10~! om/cex, Takige /AO0TKE OnCTpPO paspymaioTCs B DpoHec-
e SxchnAyaTanEM — CpoK HX cayxOm 2-3 roaa,

TeopeTEueckad 3ABECEMOCTh AJiS OHEEKH BENHTHHEH
PUALTPALHOHERIX NOTEepb Yepe3 Telo KAHRANOBR~IOTKOB IpX
DARHOMEpHOfi TONMEEe CTEHKHE C yYeTOM KamHANSpHLIX
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cpoficTs GeToHa BLIBOARTCH C/eAylmHM 0DpasoM,
Buoensm SnemenTapiyw monoexy dl  enmmmimon
anmEs Ha raybuse A OT ype3a BOAL (cM.pHCYHOK) ™ .

25

N
S

W

[

G

Dunsmpauuonnsie nomepu, n/cek/ km

| g
o 0.2 04 0,6 0,8 1,0

Hanonwenue KOHAAA- A0MKA, M

3aBECEMOCTE DEALTPALNOEEHX HOTEph OT HANOMEEeHNS
KaHANOB~10TEOB (B mepshie rods HX SXCOAyaTaUE:):

1~ xamanmi, cMOETHpOBaHELie E3 JIp-B0; 2- xamans,
CMOHTHpOoBauHbe E3 J/Ip-80:; 38—~ xamanm, cMOETEPO-
pagEme x3 Jip-100,

ks _

il




onpene/lsM NI Hee QHALTPAaNHOHHBIH} pacxon ﬂ"g :

dg =K%ﬁ' dl,

roe A - xoedpduumenT PEmNALTpanmm Geroma;
d - ronmuma cremku KaHANa-10TKAa;
He - xanunnspsoe Nasnenme, xoTOpoe AN GeToHA
MOXHO nNpeESTE paBamM 10 M /3,47,

Ho I7=H-y s 'le A - rnyOEHa HanoNHeHHs KaHana-

notka, Ilpu mapecTHOH dmpr-ge MONEePeyHOro CeveHHs BEYTpeH-

He§f 4JaCTH NOTKa Y= B o nonygaeM f=H-~ 2=
2p

2p

Taxk xak o/ =~/{y*}3+1 dx = —;;—-1/.1"'4-;)* dx 5

K x2 <
HMeeM dg-anp— Hﬁr’*H“Z’_ﬁ' ‘J,x"‘-atp? dx.
Torna monubift RABLTPANHOHHBIY pPAcXOA Yepe3 Teno 70TKa

eOHHE9HOH ONHEHLI COCTABHT

x,=vVe

b # eu?"{P_EJ-(HH-; - -‘,':‘F—F;-) VIE"‘PE'd‘I*
X =0

I-E
[Ipenebperas unemom (H‘ﬁ , TAK K&K OH Man B

CpaBHeHHEH C Hir ¢ NIOC/IE HHTErpHPOBAHHHE H NOOCTAHOBKH
jlepeMeHHbIX [JIg /1IOTKOBOI'O OPOCETENS HNPOTHXEeHHOCTRIO B
1 xM monygaem

g= s Kfic [/ 2 (2H+g] « p in (V2o H +\p[2H +p] ), (1)
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rne g = QUABTPANMOHKLIA pacXon Ha 1 KM [/l
KaH AN a-N0TKa, 1/Cex/KM;

}{ =~ ray6mEa HANONHEHHS KABA/N1A~N0TKE, M;

p = napamerp napabonu: p =0,20 ana Jip-60 =
p-80, p =0,35 nns Jp-100;

0 =~ TONMHHAE CTEHKH /OTKOB: Jd =0,05 M ana
Np-60, & =0,08 m ana JIp-80 =
CI‘P_-OO‘? M ang J1p-100;

K = xoappuumenT QpunbT panun OeToHA (M/cyTxn) ,
xoropeifi, no naapsiM THHUCIOHU /57, opmen-
THPOBOYHO cocrapnseT Ang OeToHa Mapke B-2

2,641 B.m:nB—d S.M-lﬂ'ﬁ,mﬂ-&
2,8+ 107",
[Ilpe npoexXTHOM HANO/NHEHHH KAHANOB~JIOTKOB, PABHOM ‘

0,55 » ana J1p-B80, 0,70 M nna JIip-80 = 0,80 m ans
Np-100, n xosddunmerTe PunbTpannx GeToHa He Bhe YeM
nns Mapks B-4 norepr BoAn Ha (EALTpAINHIQ, PACCYHTAHHBIE
no gopmyne (1), coorsercTsenno cocrasasior 0,024; 0,0253
x 0,0808 n/cex/xM, wTO papHO CKOPOCTH CpabOTKH IOpE30H- e
TA BOAL B NAOTKOBHX OpocHTenax 1,7-2,2 mm/cyTkm. 910
He3HAYHTeNLHELe NTOTepH, npEMepEo B 5-8 pas menbme mo- -
Tepk HA HcnapeEme co cpobomHo#t BOAHOH nnnepmam
Ilo peayneTaTam HamEX HCCNEeAOBaHHM, & CHBHOCTE

HCMAPEHHS C BOAHON NMOBEPXHOCTH NOTKOBHIX OPOCHTENne# B
netHee ppems cocrapnseT 8-20 mMMmM/CyTKE, Ang mmm
seMens lonmomsoft crenm B Hapbonee XApKHe MeCHNEl B Cpel-
HeM 3a nexaay - I8 mm/cyrku. ITo mabmionenssm, npopeleH-
HbM B copxode No 18 lonommon crens /87, cpelnsis HETEH-
Jmﬁ HCIApEeHHN H3 KaAHANOB~NOTKQB 34 BereTaloHHLIR

1epEOn 10 ‘MM/CYTKH, CooTReTCTBEHHO CpelHEe 3HaYeHHS
nAyaTanmOHHLIX MOTEpb BOALI HA HCIApeHHEe CO CBOGOMHOX

:‘."::ﬁf- B m mwfm I‘Wai CESUR. NpE NponRSES

'™ TTEY & 4
- & A 1__.: . —' _‘,_I 'i-hr _- rE-
. : ¥




st xasanop-norkoe u3 Jip-60 ~ 0,100 n/cex/xm
- » ¥ . ﬂp_m - 0' 123 HICEIIIH
. ” 4 ” ﬂp_loﬂ - 0,185 n/cex/xm,

CyMMupys norepu sons Ha PHALTPANKIO Yepe3 Teno
IOTKOB, pacCYHTaHHsie no ¢opmyne (1), ® noreps, BLSBaH~-
HbIE HChapeHueM C BONHOH NOBEPXHOCTH,; NOJYYHM MEHEM A be
HO BOSMOXHbIe SKCI/IyaTAUHMOHHbIE NOTEpPH H3 NOTKOBLIX OpO~

CHTeJIeH, KOTOpLie B ycnopusmX [onofHON CTenH OpHEHTHPO-
BOYHO pPABH kI

Ang xaunanoB-noTkos u3 Jlp-B80 ~ 0,133 n/cex/xm
» » ” * Mp-80 -~ 0,148 n/cex/xm
” ” ” ¥ Jlp=-T00 - 0,218 n/cex/xwm.

IIpr TaxKXx SHaYeHHsEX NOTepk BOMABI MAKCHMANLHO
BOSMOXHBIR KO3QOHIHEHT [ONe3HOro HAefiCTBHSA JOTKOBON Opo—
CHTeNbHOH CeTH, pPacCYHETAHHEIYf nng ycnopHlt [onomsEofll cTe-
nu, cocramnser 0,896,

Oneaxo E3-3a QEILTpauHE uYepe3 CTLIKH, TPEIIRHE! X
Apyrae NepexThl NMOTepH H3 KAaHAJIOB-AOTKOB HAOCTHIAI0T
SHAYRTeNbHO OonbmEX penumumd, OTMETHEM, YTO OCHOBHLIE
AepeKThl JIOTKOB, BBLISB/IEM HhEe H& OpPOCETEIBHLIX CECTEMAax
B Kpumy, wa Ykpamie u Cesepmom Kamxase /7,87, xapaxrep-—
HEl TaKXe AN JIOTKOBRIX opocEHTenef#t onomuo# crens,

[loTepE poOBl H3 KaHANOB~MIOTEOB ONpPEedENSNECE 06 DbeM-—
HpM CITOCcOOOM NpH pas3/IEYHOM HX HANONHEeHEH Oollee weMm
Ha 80 onmTHHX yuwacTxkax cdmef#i NPOTIEXKEHHOCTBIO OKOJIO
10 xm, ma BEOBE mocrtpoemmuix (IOP-18-3-5, 27-y-38, 27-Y-40,
2T-Y-41, 27-Y-42, 27-Y-43, 26-Y-44, [1P-7, 20-}’—1
IOP-IB—I-T&) H Ha SKCNNyaTHPYeMLIX B TeYEHHE OMOHOI'O Ce-
30Ha noTKOBRIX OopocETenax (5-lUl-X-1, 5-I1-X-2a), cTek=
B KOTOpPHIX 3adel/laHbl NOPOH3OJOBOR NMPOKNIANKOH KpyIVIOIO,
TPeyrofibHOI'0 B NPEMOYIroOJIBHOI'O CeYeHHs, BHIIYCKAeMO# YHM-—
KeHTCKEM HMHHHQ—DPEeMOHTHBEIM 38BOAOM,

[Ipg NpOeXTHOM HANONHEHHE Npelde/bHLI® BEeJIHYHH L
¢EIbTPANHOHELIX HOTEph ANS KAaHA&NOB, CMOHTHDOBAHHERIX H3
/Ip-100, cocrasmnu: MuEmManeebie - 1,71 n/cex/xM, MaxKCE-
ManeHpte - 7,0 a/cex/xM; Ang opocHTenefi, CMOHTHEpOBAH-
HuX H3 JIp-80, coorsercrpenso 0,378 m 2,80 n/cex/xm =
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Ul KAHANOB, CMOHTHPOBAHHBIX H3 JIp-60,= 0,22 » 3,]
n/cex/xMe

OrnenbELIe CAyYaH NMOBLIEHHBIX (QEILTPANHOHHLIX NO=
Tepbk B JIOTKOBHEIX OpOoCHTeNnsX obpsicusioTca OONBUEM KONH—
yecTBOM NedexTOB B HHX H HH3IKHM KaueCTBOM CTPOHTE/ b=~
Heix paboT.

Cpennue BeNMSHHLI N10Tepbh BOALl, BhISBAHHLIE dunbTpa=
n@eff wepe3 CTHIKH, TpemHHLl H NpyrHe gegexTsl B JIOTKax
NpH pa3NHYHOM HANOQJIHEeHHH JIOTKOBBIX opocHTeneh, lnpHaeie-
Hpl HAa rpapuxe, AaEnoM Ha pucyHke, HeoOX0AHMO OTMETHTHL
peaxoe CHIXEHMe IOoTepb C yMeHbIIeHHeM HAaNO/AHEeHHMs Ka-
HANOB-NOTKOB, OCOBeHHO B HHTeppasne INiyOuH, ONHSKHX K
NPOeKTHBIM &HAaYeHHSIM,

[[prpenenHble NAHHBIE XAPAKTEepPH3YKT BOAOHPOHEIAE-
MOCTB JIOTKOBBLIX KaHA/NOB B Neppbiff rod ®Xx pabotei. IlpH
NWIATEALHOfi 2KCIJIyATALMH KAHANOB-JIOTKOB NPOHCXOAHT KO/b-—
maTanus ¥ “camMoymioTHenue” Tpemun B Gerome /87, 4TO
AHAYHTENLEO CHEXAET (WILTpPAUHOHHLIE NOTepH, T8k, eCilH B
mepBeifi oAl 9XCINyaTalHH KaHA/IO0B~JIOTKOB JOK&/ABbHLIE OHa-
I'H (UNbLTPANEE B BHAe Teyell B CThIKAX H TpemHEHAaX Habmio-
naorca HA 80-85% oT ofmero xonEYe€CTB& CMOHTHPOBAHHLIX
JIOTKOB, TO Ha S=#=O=f ronsl paboThl MOTKOBHIX OPOCHTE-
el npE Xopomeffi HX IKCIVIyATANMH KOJHYECTBO JOTKOB C JO-
KaJbHRIME ogaraMy ¢umabTpanEs cocrapnser 20-30% npx
MeHbIe#f HHTeHCHBHOCTH GHIALTPAOHE B HHX, TpellHHE pac-—
xpeiTHeM Menee 0,2 MM (WHpHHA PACKPHITHS TPeMEH H3Meps—
Jiack HA HAPYXHO# NOBEPXHOCTH /IOTKOB, HANOJHEHHLIX BONO)
KONBMATEPYIOTCH ¥ *CaMOYyINIOTHHIOTCH® HACTO/NBKO, YTO NMpak-
THNECKHE He GHABLTPyIOT BOAYy, PHWILTpAUHOHHbBIE PACXOAbl, H3~
MepeHHBIe Ha TpemmHax packpoitiem 0,2-0,4 MM, nocue
ANETENLHOY SKCI/IyaTANHH JOTKOBLIX OPOCHTelel COCTaBRIN
0,1-0,8 n/cyTkn/M npH rpanHesETe Hanopa, paBHOM elHHENE
(ranpapnmeeckEfi rpagresT Hamopa o/ =1 cooTseTcrByeT

H+d'
cay4alo ‘L{‘Jﬂiﬂ H— 0 , neficreyomai rpairesT Hanopa X
cCOOTBeTCTBYIOMHENE (UALTPANMOHHELI pacxol pacCYHTHIBAOTCE
¢ y4eToM (AKTHYECKOTO HAMOpA BOAbI HAA TpemEHOl). Tpe-
mMHHE B /IOTKaX packpeiTieM bonee 0,4 MM, Xax npasmrio,
ABRIFIOTCH OYAraMH 3HAYHTENbLHOH (QHALTPAULKN N paSpylleHES
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HX, Taxme /IOTKH HYXHO H/IH PEeMOHTHDOBATbL, WIK 3aMe-
HATb HOBEIMH, Cledyer Takke yYHTHBATE XKPHTEpPHK IKCHTYa-
TAUMOHHOH HANEXHOCTH JIOTKOB, nNpe/loxeHusie ¥YxpHHHI =M
7107,

[IpeMepHbie SHAYeHES (QHALTPAUHOHHBIX NOTEph HA Xa-
HajlaX, CMOHTHDOBAHHLIX M3 pacTpybumx aorxos JIp~80,
/1p-80 1 Jlp-100 ¢ sanenxo#i CTHIKOB NMOPOR3GIOBOZ NMpPO—
X1A0KO#, NpH MIHTeAbHON SKCIUlyaTalWk EX B ycrnosisx [o-
nomao# crenk cocrasngior 0,15-0,30 n/cex/xMm, a xoodpu~
OHeHT NOMe3HOro AeHCTBHS /JIOTKOBHX OpocHTenel (TeXHN-
YeCKHe NOTepH He yunThipaioTcs) pases 0, 888-0,883,

B e BO O N

l, B ycnopusx [onogEo#t CTenE OCHOBELIMHE OYATaMH
PEALTPAllHE H3 JIOTKOBRIX CPOCETe/Nefi SRISIOTCH CTHKE K
TpemuHn, CpenEpe BoAENEER GEALTDANEOHHLHIX NOTeph Ye-
ped mrxX (A/cex/xM ) npE npoexTHOM Hano/NHeHHEH KaHANOB—
NOTKOB B NepBhifi Mol HX IXKCHAYaTAHHK COCTABISIOT:

ANs XasEanoB, CMOHTEpoBaHuEuiXx E3 Jip-80, - 0,44
- 2 » * Ip-80, - 0,87
r r o " .ﬂp—lm,- 2.131

C yMemBlleEHeM raAyOHEEI HaANOMHEHHS KaH&IOB—~AO0TEOB
NOTepH Yepe3 CTHIKE H TPemHEL pPEe3KQ yMeHhIAanTCH
( cm.pECYEOX).,

3a pereTanHOHHLIA NEpHOL CpedHEss HETEHCHBHOCTL
HCNMApeHHEY C BOAHOH MOBEDPXHOCTH /OTEKOBLIX OpOCHTe/le# B
ycnosrsx lonommo# crenm cocrasaseT 10 mm/cyrxr [8/,

PHNBTPAIHOHHBIE OOTepHE Yepe3 CTeHKN KaHAIOB-JIOTKOB
cienyeT paccuAThiBaTh 0o ¢popmyae (1), npmEss xosdpEmE-

€ET PHEALTPANKE OeTOHa KavYeCTBEHHLIX J0TKOB PaBELIM

10'3-.10'9 cM/Cex,

2, lpE onETenbEON SXCONYyATANHE XKAHAIOB=AOTXOB
TPOECXOOET “caMoynioTHeHHe® E XOABMATANNS TPemHEE =
CTHIX0B, DOTEepPE BOOL Yepe3 HEX YyMeHLIIaloTCH,
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Benuuuin (MABTPANMONHLIX NMOTEeph HA KaHANAX,
cMonTHposanEnXx B3 JIp-80, /Ip-80 x Jlp-100 ¢ sanenxon
CTHLISOB MOPOH30/IOBON NpOKNANKO#A, B ychopuax | onoaHofn
crenu cocramnsior npeMepio 0,15-0,30 n/cex/xm, Kosdhu -
HeHT NOJIe3HOr'o AeficTBEA JIOTKOBO# OpPOCHTEILHOR CeTH
Fonomuost crenu papen 0,0688-0,083 (rTexsmmyeckwe noreps

1@ YYHTLIBAIOTCH) .

Jl mTepaTypa

1, P.M,l'op6auen., Hexoropsie peaynbTaTh HKSyYeHES QWILT-
panHOHHBIX NMOTepb H3 opocHTenbHO# ceTn [oaoa-
Zo#t crenu, “Tp, mE-ra “Cpenasrunposoaxnonox”,
Bein, 1, TamkenT, 1971,

2, A, Toimkesuu, M.H,Penopsaxo, KouTpoiiks BOOOHENPOHHE—
naeMocTH 6eTOHA B TOHKOCTeHHLIX X.0, XOHCTpyK-—
uugx, “I'moporexumxa m Menmopauus”, 1870, Ne &,

3. B.H.,Kanenkos, HexoToprie Bonpochl KanA/I/ISpHOCTH B
6erone, “HUapecTns BHHHI", 1.64, M.-Jl,, lNoc-
sneprousnar, 1860,

4. B,H.,)Knneugon. O6 onpenenemHE KanWUIgpHOro OaB/ieHHESN
BoAn B OeToHe, MEXeHepHO-DH3HYECKHi XypHA,
T.Y, Ne 12, 1862,

5. B.M HacGepr, M,I',Onbaxnnse, Briuuciienne KO3DPROHEH—
Ta ¢unbTpanus Getona mMapox B-2, B-4, B-8§,
onpenensemux no 'OCT 4785-53, “HUapecTrs
THHUCI@H”, 1.8, M,J1,, l'ocesepronanar, 1855,

8. JI.H.[lo6epexckuit, M,H.,leTkep, Hcnaperme c BomHO#
NMOBEPXHOCTH J/IOTKOBLIX OpocHTene#t [ononsof
crend, “[floxn, AH YaCCP”, 1870, No 8,
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7. B.AQHBBEKHHI AIHlmnn. MI“IKH““" rl'A"T“"um.
Honropevnocth xeneaobeTOMHLX NOTKOB M NyTH

ee nosuimenus, “I'maporexuuka u Meamopaums”,
1971, N 2,

8, B.HJlemexon, B.B,l'onuapon, B.Il.Unvun, Mccnenopanue
NPpHYHH HHUSKOI'o cpoxa cnyxObl NOTKOBLEIX KAHANOE,
C6, "Menunopanus ¥ pomxoe xoagperso”, pun,l8,
Kuen, "Ypoxap”, 1071,

8, I'.Il.Bepbeuxutt, PunbTpaunonnsie CBOHETBA TPEUHH B
Gerone, “Tpyan KOOpPAMHAUHOHHBIX COBEmAHME NO
reaporexanke”, pun.48, "dueprua’, llewunrpascxoe
ornenenme, 1870,

10, U.A,Banep, B.B.I'ongapos, B.H.[lomeparen, OcoBemoctTn
paboTul NOTKOBLIX KAHAJIOB H NYTH NOBLILEXY 5 MX
cpoka cnyxbu, C6, “Menuopanug # poaHOe X024 H-
creo”’, sun,20, Kuen, "Ypoxap”, 1072,

11, H.Arabaes, O norepsx BOOL M3 OPOCHTENbLHOH# CETH,
C6, “I'mnpoMmenuopaTupipie HCCNENOBAHES B TypKMe-—
aucrane”, Awxaban, “hlnum”, 1872,
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. YK 626,838:826,26,001.4

INAJTEXTEP, cT,nay%9. COTp.
C.U.KEEBEPIJ/IE , xana, Texu, nayx, sas.1abop,
A.CKOHIOAKOB, mHX,~MeXaHHK
B.B.IIEPEIIEJIKHHA , xana, TeXH, Hayk,

CT,HAYYHH, COTP,
(CAHHHPH)

i i i, e — g

HEKOTOPBIE PE3YJ/IbTATH HATYPHHX HCIBITAHHA
c:anHux BOLOBRINIYCKOB HACOCHHEIX CTAHUHA
C KPYINMHEIMH OCEBLIMU HACOCAMH

T — e —

B Cpenneft Aauu, B wacTHocTs B Yabexucrane, 3a
noc/ledHue roln 3HAYHTE/NBHO BO3POC MPOUEHT 3eMelb, Opo-
WaeMbiX C NOMOMWBI MAWMHHOrO noasema sonn, [locTpoeHsl
raxue kpynuefiuue B Cosercxom Cowae cranunu, xax Kyo-
Maaapckag, Xamouuckaas u Wepabanckas, 3apepmaercs CTpPOH~
TenbcTRo KApULIHHCKOI'O KAHANA C KACKAOOM H3 WeCTH HACOC-
#upXx cranunft, Crpourca Il ouepens AmMy-bByXapckoro xauana,
BAKOHYEHO NMPOeKTHPOBAHHE MXMHMIAKCKHX HACOCHBLIX CTAHIHEHA,

B nepcnexruse npeacroatr nepebpocxka ceOupckHX pex,

[ToeaTomy ocobo maXHoe aHauweHHe npuoOperaldT BONPOCH
pPALKOHA/LHOI'O NPOEKTHPOBAHHSA, CTPOATENLCTBA H SKCNIYaTa-
OEH BCEro KOMIJIeKCA HACOCHOH CTAHIHH, sICHOEe NpeACTapllé=
HHe 0 pafore M BIAHMMOCBS3H BCeX Y3NOR CTHHUMH, STHM
ponpocaM Owi/IM MOCBAWeHH [ABA BCECOM3HLIX COB eUaHHsd,
npopenenanie BACXHH/I s 1968 r, B Tawxkesre u p nexab-

pe 1972 r, B BEyxape,Ha xoTopuix OGuiK HaAMEYeHb Nporpam-

124



MBI H pacipele/ieHbl paboTsi MeXAy NPOeKTHLIME H HEC/ e

AOBATE/IECKHEME HHCTHTYTAMH, a4 3aTeM NoApeleHhbl HTOI'N
npomeluHuXx JeT,

Hacrosmasa pabora prnongena no nporpaMme, HaMeYeH-
HOH NMEepBhIM COBemMAHEeM, H NMOCBAmeEeHa HATYpHLIM HCCIeOdo-
BAHHAM CHQOHHLIX BOMAOBLITYCKOB TpeX KpyNHe#HX HACOCHLIX
cranuu# Cpemie#t Asmu: Kywo-Masapckofi, XaMa3mHoKko# H
lllepaCancko, OTIHYAKNMAXEA PeXHEMOM pabOTH HANOPHOIO
TpySonpoBoAa B NPEMEHEHHbIM HACOCHBIM ofopy noB aHHeM J1H-
60 dopmo#t cudporHOrO BOOOBLINY CKAa,

[Tepmo# (18608-1870 rr.) Gmna wcnmrana Kyo-M asap-
Ckas HacocHas CTaHuHs, pacnolioxemHas Ha AMmy-Byxapcxom
MAIHHHOM KaHane mocne XAaMBHHCKO# CTaHluME, Oma o6opy-
Aopana HacocamMu neyx THnos: OIl-10-185 u OMN-11-183, xo-
TOpLie NONAalT BOAY M3 AMy-DByXapoxoro mammmrOro xamana
NE60 B MAWMHHLIE KaHAnN Ha opowenue, nE6o B Kywo-Macap-
cxod BONOXpAHMW/IMIIE H& AKKYMYISUHIO 1O HHAEBHIY&7bEBIM
TpyOonposonaM AHamMeTpoMm 2,8 M, 38KAHUHRAOUHMEH CHOOH-
HBIMH BONOBBIIYyCKAMH TOr'o Xe OHaMeTpa, 0OOpyldOBaHHLIMH
JIEKTPOMEXAHHYECKHEME KJIAllaHaMH CpbiB& BAKYyMA& KOHCTpYK—
OHE YarEuposoaxoza, Hacocs: 060EX THIIOB YKOMI/IEKTOBAHI
snextpoasuratrenaMu BIOCO-825/44-18, maroToBneHHEBIMAE 3a-
BodoM "YpansnexrTpoTaxmam”,

Hacocul 4acTO BHIXOOAT H3 CTPOA H, NO CBedeHNEM
TFHADOMEeTpPHYeCKHX NOCTOB, He HaKr NpPOeKTHO¥ NpOH3BOOH—
TensrocTH, Hia nposepkH paboTs HACOCOB B SKCIVIyAT AlHOH-
HEIX yC/IOBHAX, ONpele/ieHHa MX I'HADABIHYECKEX NapaMeTpoR
‘B COOTBETCTBHS PACYETHLIM OaHHHIM BGLUIH NpOBEdeHH KOMII—
JIEKCHEI® HCHBITAHHS CTaHUKHM WACTETYyTamMmE BHMWHI mapomam,
Ypanrunpomam, Ypananexkrporaxmam ¥ CAHUUPH,

3anaya ornena ponoxpaumnum CAHHUHMPH zaxniouanacek
B NMpoBepKe BJIHAHME CTeNleHH 3apskeHHOCTH CHPOHA HA H3IMe—
HeHHe Hanopé, NpPOH3BOOHTEABLHOCTH HacCOCA N MONMEOCTH
3/1eXT pOABHIaTe,

HcnpiTasmg NpoBOARNHCH HA MEPBOM H YETRODPTOM arpe-
rarax ¢ macocamk OI1-10-185 m OIl-11-188, [na nonyyenas
CBedeHKN NO METEepeCyOmHM HAC BompocaM OwUIH yeTaHoBIe-
Hbi cneaywomue nprGops (prc,l):
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Puc,1. Crdenumfi ponossinyck Kywo-Masapcxoii nacocuof
CTAHNHH!

l— NaTYMXH OyNbCANMH NAaB/JeHMS; 2= KIANAH CpsiBa

BAKYyyMAa; 3— NaTYHKH-ypOBHEMephi; 4~ CaAMONHCel
ypPOBHS BOAbI,

e

Puc,2. HaMmepuTensnas annapaTtypa:

|- naTyYRX NyJAbCANHH AaB/leHNN!
- TpyComporoa; 2~ HHAYKTHEBHEIE® KATYMIKH;

3~ axopb; 4- memOpana;

[l - snexTpEYecKas CXeMa BKIKYEHHS NATYHKA

MyNnbCANHKE NABIEHMS!
l- naTemk; 2- GanaEcHpOBOYHOE YCTPORCTBO;

3~ ocmmanorpag;

ll- ppeEmENEANbHEAS CXeMa NaTYHKA-YpOBHeMepa:
1- TpyGonmpomoa; 2- ocumanorpad; 3- AaTUHE.

126

" ¥ o



caMonucusl yposHs “Banpa#’ m ponomepHnie pefixu -
B BepXHeM H HHXHeM Obedax cranHuuy;

no Apa Nbe30MeTpa C PTYTHBIMH MAHOMETpPAMH HA Ha-
nopioM Tpybonpopode - nepea BXOHOM B CH)OH;

no Apa HHOYKTHBHLIX OATYHKA NYy/JAbCAlHH OARIEeHHS NOTO-
Ka - psiAoOM C nNbe3OMeTpaMH;

o TPH peoCTAaTHbLIX NATYHKA-YpPOBHEMEpa - HA HHCXOf-
mef BeTBH HCHLIThHIBAEMOI'O CH)OHA,

B MHAYKTHBHLIX NATYHKAX NYyAbCALHH AABIEHHS BOAL!
(pHC,2) mocnedHee BOCNPHHEMANOCH JIATYHHBLIME TOdpHpPOBAH-
HbIMH, 3ameMJ/IeHHbLIMH MO KOHTypy MemOpaHami, XOTOphie,
nporubaschk, NepeMemalH XeCcTKO CBA34HHLIE C HEMH SKOpH,
YTO BbI3bBIBAJIO H3MEHEeHHe BOSAYIUHbIX 3A30pOB B l/le4axX HHAYK-
THBHBIX Npeobpas’opaTeneft # HX HHAYKTHBHAEIX CONpPOTHBIeHHHN,
Hunyktapubie npeobpasopatenn Owi/IH BKAKYEHB! B MOCTOBhLIE
3jleKTpHYecKkHe cXeMhul (pHC.2) C BEeHTH/IBHLIMH 3JIeMeHTAMHE B
nnevax, Ilaran mocrossie cxemu redeparop Toka 5000 I'm
mMomEocThio 8 BT, K BmX0Ay MOCTOBHIX CXeM HOAKTIOYAINCE
ocuranorpapryeckue pubparopst MOB-2 tan 1X (npe manaxu-
BAGHHH = CTpe/lO4YHbiif Mumnmnapuerp).

[Tocne MoHTaxa BCH annapaTypa TApHDPOBAalach,

Ons onpeneneHHs ypOBHS BOAL B CHPOHE HA €ro HECXO—
agme#i peTBH OLIM yCTAHOB/IeHLl TPH PEOCTATHLIX NATYNKA~YDPOBR—
Hemepa (puc.2). IIpEHnEn AeBCTBES ypOBHeMepa ONMCAH B
crarbe JI,A.Textepa # A.C.,Komnaxoma */ “Ypoememep mis
HCcCNeOAopaHHs CHPOHA HACOCHON CTaHUHE',

UeneiTaHdg NpOBOAMAHCE NMPH pPa3/NIHYHLIX pacxodax H
Hanmopax Hacoca, HMaMeHeHHe Hanopa OCymecTBIS/IOCh Kaxk IIy-
TeM H3MEHeHHs I'OPH3OCHTOB BOMALI B BEepXHeM H HHXHeM Obe-
bax, TAK ¥ NyTeM OTKpLITHS K/1anaHop cpeipa Baxyyma (KCB),
Hacocr sanycxanu npe ortkpuiThiXx KCB, a nocie 3ano/meHus
rTpyBonposona kilanaHbl ABTOMATHYECKH 3aKpPLIBATHCh,

— — — e

x) *Tpyast CAHUHPH”", Bun, 128, 1871,
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Prc. 3. I'pagrx norepb B CH}pOHe NpE BXIOYEHHH CHGOHHOIO
BOOOBBIIyCKA:
(1- BEXHE#i NaTYNK OaBNeHEES; 2- BepXHEfi HATYHK
NaBNeHHs; 3— Knamam CphiBA BAKyYMA)
a - [aBlieHHe
a'~ BONOC/IHBHAS NOBEPXHOCTE R CRPoHE ITpN
a"— noTepn orkpeiToM KCB

O — moTepr B CHdoHe npe 3axpriToM KCB (gepea

YIIOTHeHHE KJanaHa B CHPOE NOCTynaeT BOSHYX)
B - AaplieHHe
n: = BONOC/IHBHAS DOBepXHOCTE B CHYoHe IIpN

B = HDTEPH EEKPBITGH KCB

® - [IOKA34HNH BepXHero NATYHHKA
O = NOKA3aHHS HHEXHEro AAaTuHKA .
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Cudonn srxmovanucs s pab NoNueiM cevennem npx
fonave macoca, papnoft 20-21 M /cex (pmc.3)., Kpusas saps-
CHMOCTH noreph » cujome 0T pacxona mmeer He ABHO Bblpa&~
MEHHLIH MHHEMYM NPH MHHHMAILHOM pacxole pxNnwvyeHHsn,

[Tpu NoA&a4ax, MEeHbLUNX MHEHHMANLHOrO pacxoia BENOYeHHS, MO-
TEepH YBONHYMBAIOTCA 38 CYeT HenoMHOro BRKIIOYOHNT CHOOH &
Ilpr nomavax, 6dénpmmx MHHHMAIILH OO pacxona BEAOYEHNS,
TOTepH BOSPACTAIOT 38 CHET yBe/aHYeHH CONpPOTHR/IEHES B CH-
poHe,

B uenoMm xe xpupas saBmcHMOCTH h"amﬂ =f(0} BOBONb~
HO noforas W notrepu B cHpOHe npe pcex pabouymx pacXxonax
HepennkH, Jra 3oHa pabors CHPOHA HA3BAHA HAMH ONTHMAND-
HOH,

Knanauns cpeipa BaKyyMa He obecneyHpaliM NpH HCHLITa-
HHSX [MO/IHOH repMeTHYHOCTH BHYTpeHHel NONOCTH CHPOHAE,
Ha-sa noacoca poanyxa iepe3 HeNnNOTHO NMPHXATHIE TAapeNnKN
Kllanasos norepr B CHPOHe cocramnanm 1,73 m npotks 3,8 M
Tpu OoTKphiToM KCB, ITocne nonuo# repmernsankz KCB mo-
TepH CHH3HAMCH A0 0,1-0,2 M B 38BHCHMOCTH OT NonauwE Ha—
coca,

Ha puc.8 npueenemm rpapuxu nonaun macoca u MO UIHOC TH
SMEeKTPOABHIATENIS NPH PASPSIKEHHOM M 3apsXKeHHOM CH¢OHe,
Pa3JIHYHBIX yrnaX paspopoTa Jonacteft, CHEXeHHe HAMOpHOH#
MHHHE B TpybompoBolde B pe3ynbTaTe BK/IIOYEHHS CHpoHA yBe-
uqHBANO nonavy Ha 1,2-2,8 M /cexk B 3ABHCHMOCTH OT HANO—
pa OnHOBpeMeHHO ¢ 3THM, TaKXe B 3aBHCHMOCTH OT Hanopa,
IPOHC XONHJIO CHHXEHHe MOWHOCTH 9/ eKTpodsHraTens Ha 700-

B 1970 rs Kyio-Masapckas wacocuas cranumg nepekaya-
na 2ZW =1230 MH.MB BoAbl, MoXHO noAcYHTATH, BO uTO
obownace Ow ¥Ta nepexauka npe paboTe CTAHUHH C OTKPLIThi—
MH H C 3axkpbiTeiMi KCB, Pacwer npomasenern npuw yrae pas-
Bopora X = -4° ¥ OAHEX M TeX me oTMeTKax FMOpPH3OHTA
BOALI BepXHEro M HHXHero ﬁgmhas.

B onnirax npy K =-4" u 3 akpurTmx KCB Hacocir no—
napane (@ =18 M /eex MpH Hamope 15,2\% M, 3aTpa4YEBalioch
3710 xBT snexTpodHeprus, To ecTh | M NOAHATON BOAK 06—

Xonuncs 0
N «8m-nvac *0,01pyb. _3710x8m-19000wac-0, fpi’_i'—. 000572 pyé
C= 2 W3 1230 man. m3 g g
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“
Puc.4. N'paprxku nopaayw Hacoca H MOIUIH OCTH
aNleKTpPOABHIaTeNd:

—— KCB 3axpurT = "
= KCB oTxphIT } Hr 1641=16,5

5o KGR e | g - it
@ - nonaga Hacoca
&« - YroJl pa3popoTa JjonacTefi Hacoca
N = MOIWHOCTL 3JeKTpOABHIaTeNld

Hr - reoMeTpHyecCKass BLICOTA KaHaHH4d .

*npn NOCTPOEHHH rpadHKOB HCNONb30OBAHBI MAaTepHAanNbl
HATYPHLIX H3MepeHHil, NpOoBedeHHbIX 3aBpOAOM
*Ypananekrtporsxmaw”,
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CTOHMOCTEL MOHMHATON 3a rom BoAm cocraensna 0,000572 py6.
3
X 1230 mau.m = 704 Toic,py6, =
[lpuy TomM xe yrne paspopora X = -4 § OTKPHITbIX
KCB nacoc noagaer 15,22 M /cex npm Hanope 19,48 M, mor-

pebnag 4170 kBT snexTposHeprun, To ecTh CTOHMOCTL | M
NOAHATON BOALI COCTAaplgeT

. 4170 xBr - 22000 yac * 0,01 py6. _
o 1230 mam.mS = D pye.,

CTOHMMOCTDL NONAHHOK 3a roA poaAn 0,000745 py6, « 1230 mam.m=
= 816 TriC.pyb.

Takmm obpasom, Ha nepekadyky OOHOIO H TOrO Xe KO-
A4eCcTsa BOAW npu paloTe C OTKPLITHIMH KIAanaHAMHE CpLIBa
BaKkyyMa 3/1eKTPO3HEeprHK saTpauyHpaeTcsa Ha 212 Toic,pyb.

B I'oA Oonbwe, yeM npH pabore ¢ 3axkpuiTeiMa KCB Ha CHpoH-
HBIX BOAOBLITYCKAaX,

PacueT chenar npubnuxeHHO, TeM He MeHee OH HdaeT
npeAcTap/leHHe O TOM, K&Kk Be/IKKH yOLITKH NpH HeOpeXxHo#i H
HelIpapH/JIbLHOA 3SKCHNyaTauHH CTAaHIHH,

[loMuMoO BHIIEyKA3aHHOI'O, yCTAHOB/IEHHbLIE B CHOOHE
AaTYHKH NOy/NbCAlHH NaB/leHMs H OaTYHKHA-ypOBHEMepnl NO3BOJIH—
H 3apHKCHPOBATL H HEeyCTAHOBHBUIHECH peXHMbl paboTel CH-
POHA —~ H3MeHeHHe [lap/leHHs H yPOBHS BOAbI B CHpOHEe HpH
NycKe HacoCa C pasllHYHbIMH yIJIaMH pa3BopoTa JomacTeil,
NpH OTKPLITHH KjalaHa CpblBa BAKYyMA H OCTAHOBKe HAacoca,

Hcneiranna cudonor Xamauucko# (1870-1871 rr,) =m
llepaGancko# (1971-1972 rr,) HacocHLIX CTaRUE# GHUIH HpPO-
BelleHbkl 0O AHANIOTHYHOH# nporpamMMe,

B e BonOow
l. Cuponm Kyro-Masapcko#t m llepabancko#i HacocHBIX
cTadnifi 3aNpOeKTHPOBAHHE C Yy4YeTOM OCHOBHLIX YCJ/IOBHff pa-—

6ot Hacocop, Bce paboume pacxodbl HACOCAa HAXODATCH B
30He ONTHMA/ILHOI'O pexuma paborsl cHpoHAa,
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2. MNorepu B cupoHax Maipl H H3MEeHATCa B Npelenax
10-20 cM B 3aBMCHMOCTH OT noAatx HACOC A,

3, Cuponbl XaM3UHCKOM HACOCHON CTAHUMM BKIIOHAIT~
cs1 MONHLIM cevyeHHeM IIpH pabore HeTLIpeX—IaTH Hacocop Ha
onun TpySonposoa, Ilpu paboTe AByX HACOCOB Ha Tpybonpo-
BOM NMOTEpH COCTapadAioT 1,0 M, 4TO NpPHBOAKT K yMEHbUCHKIL
nonayH KAaXagoro Hacoca Ha 200 n/cex.

4. BxnoueHue CHpOHA H CHHKEHHE Halnopa Hacoca Ha
Kyio-Masapcko# HacOCHON CTAHIHH OaeT CHHXKEHHE MOIIHOCTH
sneKTpoOABHraTe/ls Ha 700—9;9{} «Bt., Pacxoa Hacoca NpH STOM
ypellHYMBaJics Ha 1,2-2,8 M /cek, TO €cTh nocie 3aKphbITHA
KCB pacxol Hacoca ypelH4YHBalICHd B 1,2 pa3a, 4 MOUWHOCTE
camkanack Ao 0,8 MOmHOCTH 27eKTpoABHraTe/s IpPH paboTte
¢ orxperreiME KCB npu npo4sX paBHBIX yCITOBHSAX,

5. KoMmileKCHble HATypHbIe HCIHLITAaHHS Kyio-M a3apcko#
HACOCHON CTAaHIHH, NMpoBeleHHbie BMepBbie B Cpeneeit A3uH
Cc NpEMeHeHHeM HOBeHUHX MeTOHOB HaMepeHHss Ha BCeX OCHOB=
HEIX y3hax CTaHUOWH, MO3BONHIH AATH Ka4eCTBEHHYI H KOIH —
yeCTBEHHYIO OUeHKYy B/IHAHHA cupona Ha pabory Hacoca HIpH
HeyCTAHOBHBIIHXCS PeXHMaX INOTOKda B tpybonposode (mycke
HACOCA C pAa3NHYHBIMH yIVIAMH paspopoTa nonacrteiy, 3apsike

. cudona, orkpuirus KCB B ocranopke gacoca) H YTOYHHTH
npedelipHbIe OOMYCTHMbLIe YCAOBHA MU BK/IIOYEHM s HACOCA

8, AHaJIOrgYHEIE MCILITAHMA )XenaTelbHO NPOBOAKTE HAE
BCeX KpyNHBIX HACOCHBLIX CTAHUMSIX NMeped BBOAOM HX B 9KC- ¥
WiyaTanKio, T4K KAK OHH MO31OMHOT YTOHUHHTE pabouyio Xa-—
PaKTepPHCTHKY MAalldH H OCHOBHBIX y3710B COOpyXEeHHf H HaMeée-
THTHL NPABWILHYIO 3KCITyaTAauHio HaACOCHO} CTaHIHH, =
| ’




YOK 532,11,001,2:621,6844,2

B.M.IMKYJIHH , xaun, Texs, nayx, nomn,
(TamUHT)

¢, A, ABYTAJIUE B, may,oTnena
(Cpenasrunposoaxionox)

O NOTPEHLIHOCTHAX PACHETA THAPABAWYECKOIO
YAAPA IO NMPHBJIMXEHHBIM YETHPEXKBAI -
PAHTHBIM XAPAKTEP UCTHKAM

Ilpr NpoeKTHPOBAHEM HACOCHBEIX CTaHuE#, ocobeHHO C
OpOTsaXeHHBIME Tpybonpopoaamu, ONS OCYMeCTHRIeHHS ONTH-
MAanbHbLIX peuweHAk B Gopbbe ¢ rEApaBNEYeCKHEME yOapamMi
HeoOX0AMMO 3HATH KOJIHYECTBEHHEI® 3HAYEHHS NOBLIMICHHS [AAB—
JleHHd, 8 TaxKXe pacnpelle/leRHe ero no AnEEe TpyGonpomona,
s HexoTOpHIX THHOB HACOCOB 9TOT pAacHYeT BLINOMHASTCH C
NOMOImBIO NPEOGAMKEeHHBIX 4YeThipeXKBANPAHTHBEIX XApaKTepHCTHK,.
Taxk xax B MpEONIDKERHELIX XapaKTepHCTHKAX PSS PEeXHMOB Ha-
coca onpeflelieH HETOYHO, pacyeTHhIie 3HAYEHHS yOdapa MOryT
OLITE 3ABLIUESHHLIMH HIIH 3aHIKEHHBIME NPOTHB OXHIaeMEIX,

B nmengx onpeneleHHS HONyCKaeMhLIX NMOrpellHOCTe# Npx
pacyetax Tamxesrcxku#t ornen BHHHBoal'EOQO no samanmio
mHcTATYTa “Cpenasrmanposoaxnonox” nposen psil SXCIepHMeH-
TOB ¥ CpapHW/I1 pacdeTHLIe IHAYEHNN yhapa ¢ PAKTEYECKEMN
(Tﬁﬂ. 1)-
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HeobxonnMuie AanHLIe HACOCHWX Arperaros AAs pac-
YyeTa rmipapingec Koro yanapa Ho pacCMATpDHBAEM WM HACOCHLIM
cTAHUMSAM npHpellenn: B Tabn.2,

Huxe NaHo ONHCAHMEe NpoBefeMHLIX PKCNEepEMENTOR No
TpeM HACOCHBIM CTAHIHSM,

Hacocuaa craunma “Xonxa Baxepran T”

Ha HacOCHOl CTaHUHH yCTAHOBAeHL CEeMb HACOCOB THNA
24H/lc, arperupopannbix ¢ AperarensMr Thana MC322-10/8,
gacToToft epamenusa 790 o6/mun,

Cranuua CMOHTHPOBAHA HA HeCAMOXOAHOM NOHTOHE CBAap-
HO# KOHCTpykuun, CemMb HETOK cTaibHuiX Tpybonposonos AMa-
merpom 1000 MM, soymux oT noHToTa, 00BeAHHSITCHE B ABA
BOOOBCAA, KOTOpLI® COCTOAT H3 ABYyX YacTefi - CTANBHOA H
wenesoberonnont, nuamerpamu 1700 u 2000 mm, nnmmoft 530
H 430 m,

JKCnepEMeHT MMpPOBOAR/ICH NpH ONHOBPEMEHHOM OTKIYe-
HHH ABYyX Hacocop, copMecTHO paCoTawmEX HA OAMH BOAOBOA,
OTknoganuck 7HHE NPH OTKPLIThX SaABHXKAX HA HX HANOPHLIX
JIHHHSAX, TpH S5TOM (QHKCHPOBANHCL [apiAeHHe Ha HANOPHOM na-
TpyOKe xaxuoro Hacoca H 9acToTa BpameHEs ero pabouero
Kkoneca, Kpupbie HOMeHeHHS STHX NapaMeTpoB NpHEBedeHL! HAa
pPHC,.1l.

[Tocne oTknwoyenns 9NexTponuTairs pabogee xoneco
Hacoca B TedeHHe 8,5 cex.npoAoxKaeT BpAMATBCH B NPAMOM
Hanpaw/ieHKE 3a cuyeT HHepumm arperara, Ilo Mepe ymeHbuie-
HESl 9ACTOTH BpAaAlleNds yMeHbUlAeTCH Manop Hacoca H ero
NPOH3BOAHTENBHOCTDh, & CleAoBATeNbLHO, H CKOPOCTE /BHXe-
HHS BOAw B BoAoBoae, [lanenme Napnexus, HavasuleecHd y Ha—
goca, pacnpocTpasEseTcs cO ckopocThbio 790 M/cex BOONE BO~
Oopola,

[Hapnenne Ha Hamopi'uM maTpybxe CHEXKAeETCH A0 MMHH-
ManbvEokpennumnbl ( paBHOft 22 M) 4eped 4 cex. NOCHe OTKMIOm
YeHHs 3NeKTponHTaHHs, [loA Bo3aneficTsEeM OTpaXeHHBIX OT
pe3epByapa BOJH NMOBBIUEHHS A&BJeHMS NpHMEpHO Yepe3 1,5
2ex, daplleHHe HA HanopHoM narpyfxe Eacoca HETEHCHBHO
so3pacraer, Hacocs ocTamapilEBalOTCHA, 84 34TeM BCAeNCTBHE
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Prc.l. Conocraenenne SkcnepEMeHTANBHLEIX PacyeTH bIX
flapaMeTpOoB I'AdpapBiHYecKOro ynapa Ha HaeocHOH
cTanun Xomka Baxepras I:
l- E3MeHenHe NapieHEs Ha HAnOpHOM naTpybke Ha-
coca (pacueTHoe); 2- TO Xe SKCNepHM eHTaNLHOe}

3- H3MeHeHHe YACTOTH BpameHNs POTOpa Racoca
(pacuetnoe); 4 - TO e SKCHepRMeHTaNkHoe,
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TOr0, 4TO NOTOK NMPOXOAHT B HANDABNEHHH OT HANOPHOIO
narpybka K BcachipalomieMy, HauEHaeTcs ppaumenne pabove.
ro xoneca Hacoca B ofpatHoMm manpapienns. Hepes 15 cex,
noc/ie OTKNIOYeHHS 3MeKTpOINHTAHHE Oap/eHMe HA HANOPHLIX
narpyfxax Hacocop AOCTHI'A@T MAKCHMAJIBHON Be/NHYHHLI -~
83,0, MNpr sToM MakcEMansHa#d 9acToTa OOpaTHOrQ BpalleHud
mactynaer Ka 0,5 cex. paspme, 9eM NOCTHraeTcs MAKCHMAlb-
Hhift Hanops

Haumuas ¢ 15 cex, K CTAHOMH NOAXOOAT OTpaXeHHbie
OT pe3eppyapa BONHLI NMOHMXKEHHs NaB/IeHHd, BOSHHKUIHEe B OT-
BeT HA BOJHLI NOBHIEHHA OAap/leHHS, HAyllHe OT HACOCHOH
cranunn, Hapiiedde Ha HanopHaoMm narpybke B o0OpoTEl HaACO-
cop cHHxawTcHa, U K 20-if cexyune npounecc rHipapilddeckoro
yhapa NpaKkTHYeCKH 3aKAHYHBAETCH,

[ng pacyera rripapinHYeckKoro yanapa no paspaboraunofi
pna QUBM meronmke monosoaA 6mi1 pasgenedn Ha 24 ywacrxa
aneaoft no 40 m, Ouamerp TpyGonporona maMeHeR B 14-#
TO9YKe pasbHBXH BONOBOAA HA YYACTKH,

Pesynerarnl pacdeTa refpaplH49ecKoro yaapa npeacrap-
NeHbl Ha rpajpuke puc,l, PagyeTHas BenH4YEHa MEHEM aIbBHOIO
AapiieHHs Ha HanopHoM natpyOke Hacoca cocrapiaser 18 M, TO
€eCTh Ha 7 M HHXe, 9eM B IKCnepEMeHTe, MaxcHMyMh OAan-
eHHA Ha HanopHoM natpybke Hacoca M 9ACTOTA BpamMeHHSH
paboyero xkoieca Hacoca p OOpaTHOM HaHpPABRIEeHHE COOTBET=-
creeHHO papHn 85 M m 1040 o6/mun (Ha 8 m 12% npesmma-
JOT HATypHbie SHAYEHHS),

Hacocraa crannma “Camrap I”

STO HecaMOXOMHhH NOHTOH, OOOpyHNOBAHHBI# CEeMBbIO HACO-
camMu mapku 24H[le, arpermpoBaEnsiMH C OBEraTeNsSME
MC882-10/7, wacToro#t spamenns 750 o6/mmm, Bonosoa co-
CTOHT H3 AOBYX YHaACTKOB = CTANBHOIC H :anaaoﬁ'ﬂmm.
amamMerpamyr 1700 u 2000 mm, onmsof#t 380 m B850 M, Ha
CTANLHOM y4YacTke Tpybonposofla pacHnoNoXeRs! KOMOAMBL '
pexnioyenufi, BCTapki BeHTypH H peleppyap Ang mcxam .
B MecTax BO3SMOXHOIC o0paloBaHHs pas3pLHIBOB CHMOMEOCTH
noToxa. Pesepayap coellsHeH C BOAOBOAOM Yepes nepeMBIuKky
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nuamerpom 100 mm, obopynopannyio ofpaTHbIM KJIANAEOM,
HCKAION2IOMUM BO3MOXHOCTB IMMOCTYINJIeHHs BOAbL H3 pOAcpoNa
MpH ero HopMankHom pexuMe pabortwi, [locie orTknwyeHns
9N1eKTPONHTAHHS NAap/leHHe HAa yyacTKe BONOBOAA&, NPHMbIKAK-
meM K pel3eppByapy, hagaer X BOA& H3 Hero noctynaeT p BO-
nosod, npenorepaumas obpasopaHHe pPa3pPLIBOB CH/IOWHOCTH
MOTOK &,

OnsoppeMeHHO ObLIIH OTK/AIOYeHBl ABa napanielibio pabo-
TAlOMHBEX HAcCOCHBIX arperara, [Ipy 3TOM H3Mepsa/HCb H perucT-
PHPOBA/INCH [aB/leHHe Ha HANMOpHLIX natrpybkax ¥ B MecTe yeG-
TAHOBKH pe3epByapa [O/ig BIYCKA& BOALI, 4 TAKXEe YacToTa Bpa-
meHHs pabouero xoneca HaACOCHBLIX AT'DErATOB.

KonuyectTso BOABI, MOCTynawiee H3 pe3epByapa B TRy=
SonpoBoll BO BpeMs SKCNEepHMEHTa, PABHO IpPHMepHO 7 Mo 5

DKCNepHMeHTaNbHble KpHBble H3MEHeHHs OaplieHdd y HAmOp-
HOro narpybxa oNHOro H3 HACOCOB ¥ B MECTEe YCTA&HOBKH pe-
3epByapa Ans BOyCKa BOAbl, & TAKXe H3MeHeHHe 4Y2CTOTHI Bpa—-
nieHHs paboyero kKo/seca Hacoca NpHBeNeHbl HA DHC, 2.

Mocne oTkN0YeHHa SNEKTPONHTAHHS [AaBJIeHWe Ha Halop-
HOM naTpybke Hacoca HayHHaeT nafaTh H 4Yepe3 <2 CeK. CHH-
KaeTcd OO0 MHHMMANBHON BenH4YKHbl — 6 M, HdanbHefilueMy CHH-
MEHHIO OaplleH¥s NpengTCTBYIOT BOJHBI NMOBbIIeHHS OapIeHHs,
OTpaXeHHble OT MecTa BIycka polsl, HYepea 9,5 cex, k¥ Hacoc-—
HOW CTAHUHM HAYHHAIOT NOAXOOUTE BOJIHEI [OBHIWEHHS NaB/JIeHHS,
OTpAXeHHLTe B KORIe ponosona. BcnemcTeue 3TOoro nasnenme
B paccMATpHBaeMOll TOYke Ha4YyHHaeT BO3pacTaTk H Kk 14-j ce-
KyHAe OOCTHIraeT MakCHMA/IbHON BeMHYMHB — 82 M,

Ban HacocHOro arperara OCTAHAB/IHBAETCH uepe3d &

CeK., C MOMEHTAa OTK/IOYeHHa S/eKTpONHTaHHA, a nocie 14
CexK, 4acToTa ero ppameHHs B oOpaTHO!) HanmpapB/JleHHH NOCTH-
raer Makcumyma - 950 o6/mun,

[HapnceHie p BCTOBOAEe HAYHHAET NAdaTh HA CThLIKe ero
“TanbHOro H XeNe300eTOHHOI'O y4YacTKOB, B MeCTe NpPHCOedH-
HeHMs K BOAOBOAYy pe3epByapa A/si BNyCKa BOAbl. Yepes 2 cex.
AaplleHHe CHHXaeTCd A0 BE/IHYHHLI,COOTBETCTRYIOmMENH OTMeTKe
ypoBHA BOALI B pe3epmyape. B Tewenme 7 cexk. npowcxoamt
S4lloNlseHde  y4YacTKa pa3phshiBa CIVIOIMHOCTH BOAOH, a K
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Prc.2, CanocTapieHne SKCNepEME@HTANBHBIX H pacYeTH X
napaMeTpos TEAPARINYECKOr0 yAapa HA HACOCHO fi

craunEx Camrap I3

l- HaMeHeHHe fApBHHS HA HAMOpHOM naTpybke Ha-
coca (pacueTHoe)j 2- TO Xe SKCIepEMeETalbHOe;
8- nASMeHeHHe [ap/leHHS B TOYKe yCTAHOBKH peaep—
pyapa Qs BNycka BOAM (pacueTsoe); 4= TO Xxe
SKCnepEMeHTANbHOE; O~ NSMeNeHHe JACTOTH BpAille-

HER POTOpe Hacoca (®$xcnepEmMenTansmoe);8 - To
Xe  pacueTHOe,

£
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0,5 cex, HAUMHAETCH NOCTENeHHOe NOBLIEeHAE AABIeHHg,
OﬁpaTHHH KNAIlAH 3aKphbiBaeTCH H HI3OJHpPYeT peseppyap o1
rpyGonpopona, Yepea 14 cek, nocne OTK/IOHEHHH INEKTPON H-~
TAHHS Nap/ieHHe B paccMaTpHBaeMoOn TOHKE AOCTHI&4eT M AKCH-

- Manbuo#t penuumnsl - 31 M. [locne noaxona orpaxenHuix ot
manopuoro GacceffHa BO/MH MOHHXEeHHd ANABJEHHA HACTOTa Bpa-
meHus paboOYHX KONMeC HACOCOB H [Aapl/leHHeé B pPAal3/IHYHLIX TO4Y-
Kax poopofda yMeHBILAKTCH,

HAns pacyera rufpaBnuuYeckoro ygapa soaoson pasbur
Ha 285 ywactkos aauno# no 40 M, B coorBercTBHEM C pacuer-
HO} CXeMOfi pe3epBy4p ANg BNyCcka BOOkl OTHeceH K ll-i
TouKe pa3b6uBKH,

FPeaoynbratil pacyeTa no npabAHXeHHbIM YeThipeXKBalpaH TH LM
XapakTepHCTHKAM lpHpeleHbl Ha ofmeM rpaguke ¢ OAHHBME
HATYpPHOI'O 2KCnepumMeHTa (pHC, 2 ).

[To wcTeuenun 5 cek, NOCAEe OTKNIOYEHHS HeKTPONHTAHRS
pacyeTHOe Nap/leHHe Ha HanopHOM narpyOke Hacoca nagaer
no muHiuMyma - 13 M, a eue yepe3d 1,5 cex, pabowee koleco
Hacoca OCTaHAapB/IMBaeTCHd, 3aTeM HaA4YHHaeT ppamatbcs B 00 -
PATHOM HANpABJ/IeHHH CO BCe YEReJH4YHBaWleHcs 9acToTof,
Hapnenne Ha HanopHoM narpybke Hacoca B 9YACTOTA BpAUleHHS
paboyero koneca B oOparHoM Hanpap/leHHE COOTBETCTBEHHO
coctapnsaioT 88 M u 1100 06/mun, Masnenne B TOYKe NPHCO-
eNMHEHHS pe3eppyapa [/lgd BOYCKa BOAL najaeT A0 npepena -
0,8 M cnyera 2 cex, noclie OTKNIO4YEHHS 3S/TeKTPOMHTAHHS;
yepe3 8 cek, nocie atoro HaCnmwinaeTes NOBLILIEHHEe Oapjle-—
HHs, a yepe3d 12,9 cek., OHO AOCTHraer MaxcHmMyma - 35 M,
Taxum ofbpasom, pacyeTHOe NaB/leHHe NPH I'HAPABIHYECKOM
yoape Ha paccMaTpHBaeMoO#f HACOCHOfi CTAHUHHM OKA3LIBaAeTCH
HECKONbKO Bbille SKCHepHMeHTajlbHOro (Ha 6-8%),

Hacocras cranuus *Camvmrap W”*

Cranunrs obopynosana Tpems HacocaMm Mapku 22 Hlc,
paboTalomEMH NapanielbHO Ha OOHY HHTKY HANOpHOro Tpyb6o-
npopona, ILeurarenu - cuuXpoHHelie THna MC321-7/8, wacroroit
ppamenus 750 o6/muH, Hanopseifi TpyOonpoBoA B OCHOBHOM
Xeile300eTOHHEIR H TONLKO HA He6ONbLIOM Y4YaeTKe, NPHMEIKAalo—
mem x HacocHo# cranunk (40 M), ynoxeH H3 cTanlbHBIX TpyO.
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[nwsa wanopioro Tpyboupopons 40 M, nrameTp TpyO craiie
woro yuactka - 1100 mm, xenesoberousoro - 1300 ma,

Mpi SKCHEPHMENTAX OTKNOYANCH OLHHOWHO paCOTEOWMk
HACOC M QHKCHpPOBAAHCHL M3MeHeHHe N0 ppeMeHE Aabiedna
Ha nanopHoM naTpybke M 4ACTOTA Bpawenus paboverc xoiccs,
PeayabTaTe SKCepHMEeHTOB noxasausl Ha pHc,d.

Hagasmeecs noclie OTKAKYEHHA SNCKTPONKTAHHS nadeHue
faseriMs Ha HanopHoM naTpyBke Hacoca npoaoaxaercs 3 cex,,
NpHYeM MHHHMA/NBHAS Be/IMYMHA NABJEHHS OKAJSLIBAETCH pap-
Ho#t 12,4 M, Hacrora ppaupuns pabokero xojeca CHHXaETCSH
0O HyN§ NpHEMepHO 4Yeped 7 cex. Nocle OTKAIYeHHs SJeKTpo-
nATaAHKMS, B nocneaywmufi nepHol B peldyiibTare nNoaxoada oOT-
PAXKEHHBIX OT peseppyapa BOMH nopelieHHs NApJeHHS OHO BOS-
pacTaeT, HYactoTa Bpamenus paboyero xoileca B oOpaTHOM
HanpapieHHu AocTHraerT maxcumyma (800 o6/mun) uepes 12,5
Cex,, 4 dapllediue Ha HanopsoMm narpybke Hacoca {50 M) -
yeped 12,7 cek, nMocne OTK/NYeHHn SNeKTPONHTAaHNS,

B cooTpercTBHEH C pacweTHOli cxemofi TpyOonpopoa pas-
pengncas na 30 yyacrxoe nnmeEofi no 30 v, Mecro RaMeHeHRS
amameTpa TpyOonpoBoAA OTHECEHO KO BTOpOfl Touxe pa3bmpKE,

PacyeTHuie kpupsie AaB/IeHHS HA HanopHom narpyOxe Ha-
corca B HOMEeHeHNs 4acToTh ppameHHs pafouero koleca Haco-
ca npeactasiens Ha puc,3. Hapincume Ha nanopHoM narpybke
OKAaALIBAS ICHA MHHHMANbHbLIM Yeped 7 Ccek. nocie OTKIIOYeHHS
BNeXTpPONHTAHKSA, & B&/ arperatTa ocraHapiMpaeTcs 4epea 6.5
cex, Haorora spauienns pabGosero koneca H NapleHHe HA Ha-
nopHom marTpybxe Hacoca AOCTHralOT MAaAKCHMyMa B OOHO M TO
we ppemMsi, yepea 1l cek, nocae oTKAKYEHHS SAEXTPONHTAHES,
Benngmia MaKCHMAMBLHOIO AapleHHs Ha HanopHoM naTpybke Ha-
coca cocrapnser 51,2 M, uwacrota ppamenus paboyero ko-
neca s obparHoM HanpapneHun socteraer 1000 o6/mun , urto
cooTpeTcTBeHHO Ha 22 M u 100 o6/Mun (mnm na 4,4 u 11%)
Gonkblie IKCHepHMEHTANAbHLIX 3HAYEHHH,

Peay/ibTaTsl 9KkCNepEMeHTAlLHO NPOBEpPKH pacHYeTa -
pABAHYECKOr0 ylapa no nprOMHM HELBIM YeTHpeXKBaNpaHTHE
XapaxTepRCTHKAM NpHRBefeHs B Taba, 1.
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Puc.3. ConocrapiieHne 2KCNepHMEHTAa/IbHBIX H pacyYeTHbIX
napaMeTpos CHAPABIHYECKOrO yAapa Ha HACOCHO

ctaduuu Camrap LI:

l- H3MeHeHHe [apileHHs Ha HanopHoM narpybke

Hacoca (pacueTHoe); 2- TO Xe SKCHNEepHMEeHTAlb-

HOe; 3- H3MeHeHHe YacTOThl BpalleHHs poToOpa

Hacoca (pacdeTHOe)} 2 - TO Xe SKCHepHMeHTalbHoe,
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Brpohasn

Asanua mnonydeHHblX HAMM [AaHHLIX NOKA3BIBAET, HTO -
MpH HCNONB30BAHHHK nprbapxKeHHbIX XApaKTEepHCTHK namﬁ_
22HAc u 24HMc pacueTsas BelHudHa NMOBLILIEHHS AABIEHHS "
Bhllie GaKTHYECKOH, -

[ToeToMy npEMeHeHRe YeThipeXKBaApAHTHEIX XapaxKTepECTHK
MoxeT OnTh PEeXKOMEHAOBAHO /HIIbL A CIIyHaEeB, Mﬂﬂ BO3~
MOUXHa noc/efylomasg 3KCHepHMeHTalkbH ad npoBepka nﬂc'ramm-u
HOCTH CpelCTB SAWMHTHl, BHOpaHHbLIX Ha OCHOBAHHH npopeneH=
HEIX PACHeTOB.




YIK 621.86(66-582

$.AABYTAJIMEB, ®au, oToena
(Cpenasranposoaxnocnox)

MAXYCAHOB , xann, Texs, Hayk,
3as, n1abop,

A AAOALOALXKAHOB, xani, TexH, Hayx
(YaHHounA)

SNIEKTPUYECKHE CIIOCOEBI TOPMOXEHHUSA
HACOCHLEIX ATPETI'ATOB MNOCHE HX OTKIIIO-
HEHHA

nga cmgryends INHOpABIMYECKHX yNApOB NpPH OTKAOYCHHH
nesTpobeXHOro HacocHoro arperara, paboramomerc Ha npoTs—
MeHHb# TpyDonposoll, pexoMeHOyeTCs NPONYGK BOAL 4Yepes
3aTOpMOXeHHhf# Hacoc B obOpaTHoM Hampanienwm /17,

Pepepc Bala ocepblX HACOCHBIX AI'PEraToOB NpPH OTKNIOYe~
HHH 3JIeXTpPONMHTAHHS B OT/NHYHEe OT HEeHTpPOGeXHELIX CONpOBOX-—
naeTcd yroHHO} 9acToToft ppameHusi, AocTHraiomeft 180% =o-
MEHansEok [/2/, UTO OTPHUATE/BHO CKA3LIBAGTCK HA HAAEX =
Hoctan pabBorm arperara /8/.

B 2To# ceaan mHcTHTyT ‘“CpenasrsnpopoAxnocnox” B Te-
9eRMe pRAA /1eT COBMECTHO CO CNelHA/H3HpPOBAHMHLIMH OpraHH-
aauRsMu 3aHEMaeTca pas’paboTkolffi yoTpo#icTs, HeNONyCKalMKX
pesepc B&JA HACOCHOI'O arperatTa HiH ONpPAHHYHBAKMHX ero
YyrOHHYO 9SACTOTY BpAMeHHs NpH OTK/IIOYeHHsX.
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Tax, 'CKB no appHrauvs [napcpelad3spcoBXo3CTpos
s 1988 r. paszaboranio TOpMO3HOE yCTPOUCTBO y T-00000,
xkoropoe Obul0 HCNLITAHO HA CaMrapckoi HacOCHUH CTAHUHA
(Jlenmnabanckas obnacTb Tanxukckoa CCP), Ha arperare
c nacocom Thna 22H[lc snexTpoABHraTeleM MOUWHOCTLIO
800 xBr. Ha ocHOpanu¥ peKOMeHAauHH MeXBpeloOMCTDBeHHOH
KOMHCCHH 1O NpHeMKe YKa3aHHOTO TOPMOSHOTO yCTpOHCTBA
STHM Xe KOHCTPYKTOpCKAM 6i0po B 1872 r, paspaboTana
Gonee ycopepileHCTBOBaAHHAs MOAENh = ropmos TH-241, Ao-
nycKaliomui TOpMOXeHHe arperara < gacocom thnma 24HAc
4 npErarenev Moumocrbio 1800 xBT /37,

Topmo3s TH-241 (puc.1) ycTaHas1HBACTCH Ha (QyHAaMeH-
Te MeXNy 9/IeKTpoABHI'aTeneM H HacocOoM, OH COCTOHT H3
Xpanoporo koineca 7, Ha AHMCKe KOTOpOro Ha OCAX yCTaHOB=
nenn Manpie cobauku 9, cHabGXeHHbIE Npy’X HHAMH 10, OunameT-
panbio K XpAanoBOMY KOJecy pacholloXeHsl cobauku 2, Haca-
XeHHble HA OCH 1 H ynepxupaemble NPpyXHHAMH 12, IpyxuHs,
yCcTAaHOB/AEHHbIE B CTakanax 11, sakpen/ieHHbIX HA CTagmie O,
nepeMemawnTCcs B naldax 18, shIMONHeHHBIX KOHUEHTPHYHO K
XpAanopoMy KolecCy. CoBauky COenMHEHbl TATaMH 3, cHabxeH=
HbIMH NPyXHHaME~KOMIIeHCaTOpaMH 4 ¢ xpanopeiM peuioMm B,
cpoboNHO NMpOoBOpAaYHBAEMbIM Ha pONHKAaX H CBS3AHHLIM INPYyXH~—

Hofi 8 co cTaHHHOIll,.
Mpr apapiilioOM OTK/IIOYEHHH SeKTpOoABHIaTe/lss HACOCHO=

ro arperara K CHHXEHHH YaCTOTbI BpalleHHs yCH/IHe MNpYyXHHEI 10

npeodonepaeT AefiCTBHE neHTpoDeXHOl CHlIbi, B CBA3H C HYeM

Mansie cobaukd MONXOASAT K XpanosoMy BEHIY H npoumeKHBaloT
no XpanoBoMy BeHIy OO TexX Mop, noka HE HayHeTCs peBepc

pajla HacocHoro arperata. [lps pespepce ofHa HS3 MalbhIX CO-—
fauex BXOOHT B 3anel/IeHHe C XpanopbiM BEHLOM, KOTOpBI# C
OMOMBIO TSTH C NPYXHHAMH-KOMEHCATOpaM# O[HOBpPEeMEHHO

noNsoART cobaykH K XpamoBOMY KOIeCy.

Ocr cobauek, pollelixe B 3anel/leHHe C XpamoBbIM KO=
necomM, noa NefACTBHEM OKpPY¥HO# CHIIbI ABHXyTCH B nalax
CTAHHHE H CXHMAIOT NpYyXHHbl, yCTAHOBICHHbLIE B CTaKaHax,
KOTOpHIE AMOPTHIHPYIOT TOPMO3HOH yAap. [locne cxaTHa Npy=—
XWH BpAlleHHe Xpanoporo BeHIa MpeKpamaeTcs H pall arpera-
Ta OCTAHAB/IHBAaeTCH.
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Puc.l. Topmoanoe ycrposicreo TH-241.

Tako# Topmoa c anpena 1978 r. paGoTaeT Ha HaCOCHOH
cranuuu “Mlpyx6a” AmnmxanHckoi obnacti. MexpenoMciBeRHas

KOMHCCHHA, paccMoTpeslias ero pabory B mione 1978 Fey YCTa—
HOBHNa, 4TO Topmo3 TH=-241 nonmocTbld cooTseTcTByeT CBOEMYy
HasHa4yeHHIo, H PEKOMeHAOBala ero A/ yCTAHOBKH HaA Cylmle—
CTBYIOIUX, CTPOAMHUXCH H NMPOEKTHPYEMbIX HACOCHBIX CTAHUMSX

c Hacocamu 24H[c,

Hapsany ¢ paspaboTkofi MeXaHEHYeCKHX TOPMO30B, ITpEHMe—
HeHHe KOTOpbiX, no MHeHHI0O CyMckoro 3apoda, cBI3aHO C Heob-
XOARMOCTBIC yCH/IeHHd psafa [eTalei M y3JI0B HACOCHOr'O arpe-
rata, a TaxKe COrj1aCHO pekoMeHAauuaM [nmaBxHoro ympasnenug
HacOCHOT'O MawHHOCTpoeHus Munxumuedpremama Cpenaarunpo-
BOAXJIONOK HCK&lI NyTH TOPMOXMeHHY HACOCHOr'o arperara ¢ mno—
MOMbIO er'c NPHBOAHOr'C ABHrarend, B ceasu ¢ aTum B 1969 .
Y3abexcxoMy HayyHO-HECNeAOBATENILCKOMY MHCTHTYTYy SHepre—'
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ruxy u apromaruxu (YaHHHUIHA) Guiio nopy4eno paspabo-
TaTh 9MeKTpHuecKkHe cnocobbpl TOPMOKEHHH KPYNHLIX HACOCHLIX
arperaros NpoTHB pesepca Bajla Nocie HX OTKAWHeHHd,

YaHUWUAuA, cnenas cooTseTcTByllHe npopaboriu, npen-
NIOXKKII TPH OCHOBHEIX crnocoba TOpMOXeHHA: 3NeKTPOMArHaT-
Hbift, AHHAMHYECKHfi H pexynepaTHBHbI He

AnexkTpoMarsuTHe# crnocob

AnexTpoMarHuTHEI cnocob TOpPMOXKEHHS peKOMeHAyeTCs
g HOpMAalbHEIX yc/iOBH{ paboTel HACOCHOH CTAaHIHH NIpH one-
pATHBHbIX (OAHHOYHLIX) OTK/IOYEHHSX HACOCHOI'O arperaras
Y kasauuag obaacTh nprMeHeHHs AaHHOro cnocoba obnacuaeres
TeM, 4TO IVIf ero ocymecTs/leHHs HeOOXOAHMO HAJNIHHYHE Eanps-
WeHHs Ha IIHHAX paclhpefe/IHTe/IbHOro YyCTpPOHCTBA HACOCHOH
CTAHUHHAe

Sror cnocob, B OTAMYHE OT APYTrHX SOeKTPHYECKHX Clo-
coboB, NO3BONgET MONHOCTHIO 3ATOPMO3HTE HACOCHBI) arperar,
TO ecTh HCK/IIOYHTH pepepC Bajla arperarta nocile OTK/IIYeHHd
mpHBOOA HAacoca, JTO BHINONHAETCH OAHOBPEMEHHON noaaseH
nocTogHHOro Toka B OOMOTKH CcTaTopa ¥ poTOpa ABHraTeld B
MOMEHT CHHXEHHS YacTOTHl BpalleHHs poTopa, OMH3KO# K HY/O
[4.]-

BsapModeficTBHe MAarHHTHHIX MOTOKOB, 06pa3dyeMuiXx obMor-
KaMH cTaTopa H poTopa,co3daeT TOpPMO3HOi MOMeHT, [Ipu 3ToM
HeOOXONRMAY BelHYHHA TOKOB, odaBaeMbiX B OOMOTKH OBHra-
TelAd, onpedeliseTCsi H3 YC/OBHS

M e S (1)
TOp nor

roe MT - MOMEHT TODMO3HOH}, co3aapaeMblli ABHraTelleM;

op
Mnu - MOMEHT MNOTeHUHAalbHEIl{, co30aBaeMilii HACOCHBIM
T
arperaroM Onaronaps HCTeHeHHIO BOMABI H3 TpybSo~
NpOBOAA .

MomMeHT TOPMO3HOM, CO3AaBaeMbiif [BHI aTeleM, onpefendg—
eTcs CAeAyKIMHM BbipaxeHHeM [O/:

M = p-r-f.--tf’-_?f-HﬁEm-sinB, (2)
op

T
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rae P = HHMC/AO0 nap noniocos;

" - pannye poTopa,
[ ~ nnmma poropa;
¥ . CpedHHik 3a30p;

HpyBp = MaxcCEMaNbELIE 3HAYGHHS HANPSKEHHOCTH H HH-
AyKIHHE MArHHTHBIX nonef;

8 - SNleKTpHYeCKHl yroJl MeXay ocaMu noawca H
pasamME OOMOTKH cTaTropa,

MomMenT noTeHnHaNnbHbI#l, CO3NABAEMEIl HACOCHLIM AI'Dera =

TOM, ONnpeneligeTCs paACYeTOM NepeXONHLIX NPONEeCcCOoB Hacoca
npa ero ocraHopke /87, Ha pHc.,2 nokasaH rpapux HoMeHeHHS
HOTEHNHANBHOrO MOMEHTA H 9acTOThl ODOpaTHOroc sBpameéHus
arperara Anarckoft HacocHOff cTaHuHy AMy-DyXapcxoro xaua-
na, ob6opynosansoro sacocom TEHna OIl5-110 nocne ero orxiio-
YeHHS OT CeTH NHTAaHHd,

PacyeTunie NaHHbie MOMEHTOB TOPMOXEHHd OIS HEKOTO -
pPhiX 3HAYEHHN TOKOB CTATOp& H pOTOpA&, BLIIOJHEeHHbie AN
ppuararena Tana BAC 215/24-14 Tofi Xe HacOCHO#f CTaHUHH,
NpHEBe/eHk HA pHC.3.

Oruamaveckat cnocob

CymHEoCcTs NREAMHEYECKOTo crnocoba TOpMOXEHHS 3axiio-
yaeTcd B TOM, 4YTO NpH noAadYye NOCTOAHHOIC Toxa B OOMOTKE
cTaTopa B HeM co3aeTCcd HeNOABpHXHOe MATUCHHTHOe IOJie,
KOTOpOe NpH BpameHHH poTopa B o6MOTKe nocieasero (3aMK-—
HyTO#f Ha CONMpOTHBIEHHE) HABOAHT NepeMeHHh# ToK., Baarmo-
geficTBHEe TOK&A& poTOpa C MArHHATHBIM I1OJ/IeM CTaTopa col3aaeT
TopMoO3uO# MoMeHT, [IpuieM, ec/lH MOCTOAHHBI# TOK HOAATH
B o6MOTKY poTOpAa, CYWHOCTL 9TOr'0 SBIEHHS He H3MeHHTCH.

CnenosaTe/lbio, AHHAMHYECKOe TODMOXeHHe BO3HHKaeT
NpH BpameHHER POTOpa NpHBOAA BHeWHef# CHIOHK, MO3TOMY
HaHEbill crnocob He HCKAKOYaeT peBpepc Bajla FacOCHOI'0 arpe-
rara ¥ HWIL OPAHEYABAET er'o YacTOTy BpameHHd.
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~.Jopmoswau momenm

M~ £ (%)

1000

Pxc, 2. Ppapux usMeHeHHs MOTEHUMANLHOrO MOMEHTA M
yacToTs OGpPATHONO BpAUleHHA HACOCHOr'O Arpe-
rata ¢ wmacocom Thna OI6-110 nocne orxiioue~

HUS NpHpoAA:
1- :m::mn puiber,;
oM tll! Ansi OFPAHKYEHHS $ACTOTH 06—
lrwan a0 0,5 H OMMHAS H

|||||

2- puifer npu HCKyCCTBEH= |




M, #fr-r’

4000 |
Jﬁm+
3200
2800
2400 ) |

£
2000 | 2 l

1600 |

1200

800

400 |

O 0 20 30 ko 50 60 70 & 90 g°

Prc.3. PacyeTHhie 3HaYeHHs MOMEHTOB [BHIraTeld
BAC 215/24-14 npm 91eXTPOMarEETHOM
cnocobe TOpMOXeHHS!
{— vrouxy craropa (7. ) = poropa (Jp )
NIpH HOMHEHA/IBHOB BEJIHYHHE COOTBETCTBEHHO

Tpy = 81,54, Tony =154A;

o~ 7, =65A, Jp = 118A;
8- J. =538A, Jp= 83,3A.
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Hna ocymecTB/IeHMH OAMHAMHYeCKOro TOpMOMXMEHHH, Kak
NnpaBniilo, npuMeHsIoTCH HBAa BAPHAHTA OXeM:

a) NOCTOSHHBLI#f TOX OT HE3ABHCEMOIrO HCTOMHMKA NATa~
aus nofnaercs B OOMOTKH CTATOp&, POTOP ABHIATE/NS SAMLIKa-
eTCs HAKOPOTKO HWIH HA CONPOTHBR/IEGHHE,

dra cxeMa, B OCHOBHOM, IIpEMeHfeTCHS Al BLICOKOBOABLT-
HEX CHHXpPOHHBIX H ACHHXPOHHBLIX aopRTaTtenefi, a TaKxe [OBHIA-
renefi ¢ KOPOTKO3AMKHYTHM poTopoM. Hammas cXeMa noseo-
neeT CHHAHTE HacToTy OoOpaTHOro BpamledHds Bajla arperaia
no 5-10% HOMEHANEHON, OAHAKO MpH ITOM TpebyloTCca CpaBH:-
TeNbHO MOMELE HArpY30YHME CONpPOTHRAEHHS, PABHBLIE 20-35%
OT MOIDMHOCTH TOPMG3HOreC ABHIareild. HeobxonEMas MOMHEOCTE
HCTOYHHKA NMOCTOSHHOI'O TOK& -~ HO 5% oT MOMHOCTH ABHI&-
Tens;

6) nocrosuEm#t TOx nojaeTcs B ofmoTKy pOTOpa, & B
menk CTATOpA BKAYAeTCH CONPOTHB/ISHHE, [IeTanre o6MOTER
poTOpa MOXHO OCYymMeCTEHTH mufo OT He3aBHCHMOI'O HCTOYHE-
xa nETaRHg, NE60 OoT camMoBe30yxnalomerocHd poabynurend,
nocaXeHHOoro Ha OOwWH# BAN 6 HACOCHBIM av peraToM,

CHpKeRHe YACTOTH OGPATHONO BpameHRs MO 3TOA CXEeME
SABHCHT OT XApaKTepa HCTOYHHKA MHTAHHH, Tax, NpE Ee3aBH-—
CEMOM HCTOYHEKE NTHTAHNS OHA He NpeBhllaeT 15-30% ot HO-
MEHANEHO, & NpH 3ABECHMOM HCTOYHHKE NHTAHES = 75-85%
HOM HHANBLHO i,

[lp pTOpOR CXemMe MOMHOCTE Harpy309HLIX CONpOTHBJIE-
gHfl, a TaxKe MOMHOCTDL HCTOYHHKA [MHTAaHHS He3HAa4YHTe/lbBHO
OT/HYAITCH OT NeppOH.

Pacye? MeXaHHYeCKHX XapakTepHCTHK O¥HaMHY9eCKOoIo
TOPMOMEeHHS opHEratensa MOXHO onpeAeNHTE IO BLIpAXEeHHIO

7,87

2,92 K 1 \2
M_.  =— - ( =g I) (3)
rap n, :} Pil 2
L]
roe Jp, — TpPHBEAEHHBI{ K CTATORY TOX poTopa MpEMOH
nocHenoBATeNbHOCTH;

n.,n% - cHAXpoHHas OTHOCHTENbHAS HACTOTa BpAMEHHS;
E; — npEBEAeHHOE K CTATOPY NOAHOe 8KTWBIOE conpo-

THBR/IeHHe KOHTYPOB POTOPAe
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AunamMuyecany cnocob TopMOXeHHs MoXeT GuiTh peko-
MeHOOBaH B Heldax:

1) cMmsargenus ruApaBlHYeCKHX yABPOB B NMPOTHAXEHHBIX
Tpybonpopoaax Gnaronapa nponycky BoAnl Yepe3 Hacoc B 00-
paTHOM HAanpap/leHHH NpH 3adaHHO# OGlaronpHaTHON dYacTOTe
obpaTHOrC BpalleHHd BAalla arperarta;

2) orpanuuBHEs YrOHHO#f 4acTOThl npH o6paTHOM Bpame—
HHE Bajia arperara B npegenax 0,6-0, 8 sommnaneuoi,

Ha pnc,4 npupeneHbl B OTHOCHTe/NbHLIX €AHHHIAX pacyeT-
Hble TOPMO3Hble XapakKTepHGTHKH Apurarens tena BAC 215/24-14.

M

24

L0 0008
5 ey

Prc.4. PacueTHrie 3HAYeHHS MOMEHTOB (B OTHOCH-
TenbHEBX enmnEnmax) nseratrens BAC 215/24-14
NpH AHHAMEYeCKOM cnocobe TOpPMuXeHHZ,
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PexynepaTHBHEI Crocob

PexynepaTHBHbBI crioco® TOpMOXeHHS NpelyCMATpHBaeT
HEPEEGH ARHraTeld HACOCHOI'O arperaTta [ocinne ero OTKENIOYe-
HHS B peXHM I'eHeparopa, ¢ MOMOMbIO KOTOPOro MNOTEHUHAIb-
Has SHeprus BOAb B TpyOompopode npespamlactcs B SNeKTPH-
qecxylo, Ilpuuem 3TOT cnoco®, B NPHHUANE, MOMET HpOXOHETE
c ornayefi ® 6e3 orAadd BeipabaThiBAGMOR SHEPrHH B CETh,

B mensx OTAAYH 2Heprad B CeTh NPHBOA HACOCHOIO ar=
perara HeoGXoNMMO BK/IO4ATE B CeTh Hepes3 npeobpasopa -
relbHple ¥ HHBEPTOpHLIe YCTAHOBKH, TAK Kak MapamMeTpL!
(wacToTa, HanpsXKenue) BhipaGaThBAGMOH SHEPIHM HEMOCTOSH-
Hbl BO BPeMEHH H3-38 MeHdlomeHcs HacTOTH BpallleHEs TIeHe—
paTopa NpH €ro pepepce. [looaToMy TOpMOXeHHe arperara C
oToauel dHepr¥ B CeTb He MOXeT OniTh PeKOMeHAOBAHO ang
NpaKTHYeCKOr'o NpHMeHeHH:,

PexynepaTEpHOe TOpPMOXeHHe HACOCHOrO arperata Des
oToa4yH SHEeprEHE B ceThb MNO3BOIHAET MAaKCHMAalbHO YHNPOCTHTE
cXeMy COeNMHEHHH H CBeCTH A0 MHHEMYyMA& norpebHOCTE B
NONONHHTENBHON KOMMYyTHpylOmeH annapaType. Onsako A4
oTOro HeOBXOAEMO ONHOBpPeMEHHOe OTK/IIOYMeHHe HeCKONbKHX
arperaTos, TO €CThb I'pyloBoe OTKIOHeHHAe C ACIONBL30B&H HEM
peKynmepaTHBHOrO TOPMOXEHHs, TAK Ha3biBaeMOe rpynnoeoe
TOPMOXEHHE,

CymeocTs I'pynnoBOro TOPMOXEHHS 3amlioiaeTcd B cile-
OypmeMs

[Mocne OTKAOMEHHS OT CeTH TPyNNsl arperaros ABHI'a=
reh ONHONO H3 HHX, YCNOBHMCS CYHTATH €ro IepBbiM, B Ha-
yane pesepea Bajla arperara NepeBOAHTCH B peXHM TeHepa-
TOp&, TO €CThk Ha NnepHOn ofpaTHOro BpAalleHHs Bajla arpera-
Ta mpelyCMAaTpHBAeTCH lofada NOCTOAHHOI'O TOKA B o6MOTKY
poTopa. [IpayeM mnocnenssas, MO AHANOTHH CO BTOpPO#t CXeMOH
amnaMuyeckoro crnocoba ToOpMOXeHMs, MOXEeT 6LITE BHIOJHEHA
xax ¢ S8BMCHMOTO, TaK H C He3aBHCHMOI'0 HCTONHEKA MATa~
HHHa

OcranbHble arperaTsl A3 Ipynnbi, yCTOBEMCH HX CYH=-
TaTh BTOPbLIM, TPETBEM H Tolles paboTaloT B peXEMe ABEraTe-
g, HO C TOH NHWE pasHmuef, 4TO OHH EAa ppeMs TOPMOXEHEHS
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epeKioyalTCsd K HOBOMY HCTOYHHKY NHTAHHS - [epBOMY
rperartTye

B obMoTke poTropa nepporo arperara ¢ noaayel MOCTOHH-
OO0 TOKAa co3[aeTCT MAarHHTHHIE NMOTOK, KOTOpbLiH, Bpamasch
O HamopoM BoAnl B Tpybonposone, GydeT HapOAMTHL HANPSXeE—
ne B obMoTke craropa, Ilpn aTom nopsnmox wepenopamus ¢as
€eHEepHPYeMOr'o HalnpfaXeHHsd, COOTBeTCTBEHHO HanpasplleHHIO
paleHns poropa, Syner Takxe o6paTHeIM MO CpaBHEHHIO C
OpManbHLIM peXHMOM paboThl arperarta,

CnenosaTensHo, Ha BTOpPOii, TPeTH# H T.H, Arperarsl
yOeT NOJAaHO HanpsaXeHHe ¢ oOparTHLIM dYepedoBaHHeM ¢a3l,
0TOpOEe CcOo3JacT BpamaKmuecs MaArHMTHBIE NOJS Ha 3THX ar-
)eratax, copnafapmue Cc HanpapleHHeM ofpaTHOro BpameHHd
)JOTOPOB arperaTtos.

[loTeHuranbHas dHeprHd cTeKalme# poAbl H3 Tpybonpo-
ona OydeT cTpeMHTBLCH C HapacTaoue§ 49acTOTOH pa3pepHyThb
)OTOPEI BTOpPOI'0, TpeTbero arperaros, OCAHAKC Bpamalmeecd
farHATHOEe nojie Opurartens OGnaronaps paspHBaeMOMYy peak-
PABHOMY MOMEeHTy OyaeT yAepXHBATh pPOTOp arperara B npe-
lejilaX YaCTOTHl BpalleHds MArHATHOTO noisd, Vuaye ropops,
YOTOPEI BTOPOTr'O, TPEThEer'o W Teds, arperatrop OyAyT HpHTOp-
MaxXHBaThbCcs OO YACTOThH HX Bpapalmerocs MAardHTHOI'O NOis,
COOTBETCTBRYKUEe 9acToTe BpAalleHHs IIepBOTO arperarta,

Takum oO6pasoM, MOXHO 3aK/IIOYHATby YTO NPH IPyNNIOBOM
rOpMOXeHHHM MNMepBbifi arperaT TOPMO3HTCH 3a cyeT npeobpa-
30BAHMS NOTeHNHAalbHO} SHEprHH BOoObl B Tpybonpomode B
S/IeKTPHYECKYIo, OCTalbHEIe 3a CYeT PA3BHBAEMOI'0 peaxKkTHB-

10ro MOMeHTa ABurarenefi, IlpuuemM 3dppexT TOpPMOXEHHH TeM
sHayHATe/lbHee, 9eM Gonblle NpHXOAHTCHA arperaros, paboTawmux

B peXHEMe [OBHI'aTellsd, Ha OAHH arperar, JeHCTBYWIMHE B peXxXHEMe

regepatopa, OOHAKO ONTHMANBHOEe COOTHOWNIEHHEe MAUIHH NO/KHO
peibEpaThCcd HA OCHOBE pacueTa H, KaKk NpaBulo, He AOVXHO
npesuimaTE 3:1,

CnenyeT TakXe OTMETHTBH, YTO IpynnoOBOoe TOPMOXEeHHEe,
\HAJIOI'RYHO AHHaMHAgecKoMy cnocoly TOpMOXeHHSs, He HCK/IOo-
(aeT pepepC Bajna arperara, a NAllb OTpaHH4HBaAET HacCTOTy
6paTHOro BpalleHH#, C/leNOBATE/IBHO, obnecTh ero nNnpEMeHe-
iH9 TA Xe, YTO M AMHaAMHYECKOI'0 cnocoba TOPMOXeHHS,
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BMecTe C TeM I'pylloBoe TOpPMOXEeHHe BLITOAHO OT/M4Yaercs
oT nuHamMuHyeckoro cnocoba tem, 4To oHO He TpebyeT Harpy-
304YHBLIX CONPOTHRIeHHH, YKasaHHOe NPeHMYyleCTBO Ipynnoso-
ro TOPMOXEHHS AaeT BO3MOXHOCTbH WHPOKO [PAKTHYECKM NpHM e-
HaTh ero 6e3 orpanMYeHHs YCTAHOBJIEHHO# MOIWHOCTH arpera-
T8

PacyeT rpynnoBOr'0 TOPMOXEeHHS TPYAOEMKHE H C/lOx-
Hbili, B HacTOfimee BpeMs H3-38 OTCYTCTBHS 4YeTKHX METOAOB
ero pacyeTa NPHXOAHTCS Or'PAHHYHMBATHCH 1 puONHX eH HBIM K
pacyeTaMH, BBINONHFEMEIME I'pafoasaliTHYIeCKEM MeTOAOM
m!l

Bce BLIIeHSNOXeHHbIe SeKTpHYecKHe CNocobhl TOPMOXe-
mus npopepeHn YaHUWHO®A 1 HHCTHTYyTOM *C penasranposoi-~
xnonok” Ha AelCTBYIOMHX HASCOCHBIX CTAHOHHX Murpoaxo3a
yaCCP., B 1971 r, Ha AnaTcko#ft HACOCHOH CTAHUHE yNpaplie-
uus Amy-Byxapckoro xanana mvenn XXl creana KIICC, a
5 1973 r. ma lllepabaackoit HacocHo#t cranuuns CypxaHAapbHH-
ckoro 06nYOC - no 3152RT1}DMEI‘HHTHDM}T H TpyNnoBOMY
cnocoBam TopMmOXeHHs, ' McnbiTaEEs Nokas’an®, uTO pesylib-
TaTh pACYeTOB BIOJHEe YAOBJIETBOPDHTENEBHbLIe H NPaKTHYECKH
COBIANAT G SKCHepHMeRTANLHLIME NaHHLMHE (Tabhs 2).

UenbiTenrs Ha AnaTckoli HACOCHO# CTAHUHE AMHaAMHHEC—
xoro cnocofa TOpPMOXeHHA OCYyMeCTBISNIHCE BKIOYEHHEM B
nenb cTaropa Harpy304YHLIX CONPOTHB/CHHA IO 8 OMmM B a3y,
cobpaslbIX B 3Be3ly, K nodadYeh B 06MOTKy poOTOpa NHTAHHYG
BHagalle OT He3aBHCHMOI'O HCTOYHHKA, 3aTeM OT po3byauTe-
ng arperara, nDocaxeHHOro Ha oOmmi C HEM Ba. KoMmMmyTa—
OHS HArPY304YHEIX CONPOTHB/IAEHHH MpH 3TOM NpoH3BOAHIACE
¢ MOMOINLI0 MAaC/AgHOI'O BBIK/IlOYATe/ls, BPeMEHHO HCIONb3ye-
MOI'0O OT CMEXHOIro arperara, H kabenbHO# NepeMbIdKH OT
sLiKIlouaTeNs 00 HCHLITyeMoro Asmrarens. [locTogHEEIR TOK
nonasafics OT He3ABHCHMOI'O HCTOYHMKA NMHTaAHHA K POTOPY
ABurarte/nld C NOMOmMbIO HA3KOBO/NBTHBEIX A&BTOMATOBe

Uener mcnmrankl Ha llepaGanckofi HACOCHOK CTAaHUHH -
NOKa3aTh BO3MOXHOCThL NpHMeHEeHRs SIeKTpHYeCKHX cnocobos
TOpMOXeHHS Ha arperarax Oonbimo# MOMHOCTHE, & TAaKXe npo~
BepUThL 2(p}eKTHBHOCTE PeKOMeRAyeMBiX ANd HEX cmocobos
TOPM OX HH o o

—— ————

x) [TapaMeTps yKa3aHHLBX HACOCHBIX CTAHENEfl NpERENSHK 2
s tabn, 1.
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Tabnuua 1

e $ e e gy

HacocHpie cTanunm

[lapaMeTpsl HacocHoOro " — ,
arperara . Anarckas ! lllepaban~
: : CKas
Tun Hacoca OIl6-1102 QI110-1853
ﬂpDHSEDﬂHTEﬂbHDC‘Iéb Hacoca,

M /cex 6,7 15-20
[eomeTpuueckrii Hanop 8 28
HuameTp TpybBonposona, M 2 2,6
Hnuna tpybonpomona, M 37 110
Tun neurareng BAC 215/24- BACO

I 325/68-16

Momuocte, kBT 800 7500
Hanpsoxenue, B 8000 10000
Tok craTopa, A 81,5 505
Tok poropa, A 154 375
HoMuHankHag uactora
ppamensa, o06/mun 428 375
e N
YroHHaa yacToTa BpAUeHHS,

o6 /MHE 700 570
Tun Bo3byauTens I[THB-280 BBC-74/29-8
MemuocTs, kBT 20 85/3
Hanpsxenune, B 115 190/30
Toxk, A 174 450/100
HomuraneHas yacToTa
BpameHud, o0b6/MHH 980 -
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PeayabTarsl HCNLITAHHH [OKA38TTH, 4YTO pEeKOMeHlyeMLie
cnocobsl TOPpMOXEHHS KPyMHEBIX arperatTos = 9/MeKTpOMAalrHHT-
HbIff M Ipynnopo#f — NOAHCCTBIO OTBEHalT NOCTAap/IeHHEIM Tpe~

GopaiusM H QAT XOopouiHe pel3yl/ibTAaTkble
B i B O A bi

1. Mo MHeHH0O apTOopoB DdaHHO} CTATbH, MEXanHueCkHe
TOPMOB3a B CHIy CBOMX KOHCTPYKTHBHBIX ocobernsocTEel MOryT
HABTH NpHMeHeHHe J/IHIlb HA MPJKHX M CpefHHX HACOCHBIX CTaH-
uHEax, oboOpyAOBAHHEIX IOpPH3OHTAbHBIMH arperatramMHi, TakK Kax
Ha CylecTBYOMMX BepTHKANLHBIX HACOCHBIX arperarax H3-3a
TPpyAHOCTH COWIE€HeHHd TOpMO3a C BalIOM arperara BO3M QX~
HOCTB ero NpEMeHeHHS pe3KO CHHxaercd, Kpome TOro, Mexa-
HHyeCKMe TOpMo3a Ha OonbliHe KpyTHAUlHe MOMEHTHl, OUeBHIHO,
6ydyT I'POMO3AKHMHE M HEKOHCTPYKTHBHBEIMH,

2, TonoxuTenbHbie pedy/ibTaThi HCHBITAHHA SJeKTpHtYecC—
kEx cnocobos TopMoxenus Ha lllepabanckoj HACOCHOH CTaH-
HEM [MO3BOASIOT H3MEHHTHL CYMeCTBYIOMYX TeXHO/JOTHIO OoCTa-
HOBA HACOCHBIX arperarop De3 OrpaEM4YeHHs YCTaHOB/ACHHOK
MOWHEOCTH NpHBOAA, BHen peHHe 3TOr0 MepONpHATHHA Ha Kpyli—
HBIX H 0C060 KpyNHBIX HACOCHBIX A&DperaTax MOXeT pe3ko P
MOBBICHTE HaAeXHOCTh HX paboTsl.

Jl nmTepaTy?pa

1. BHUUBOATEQ. YkasasHsg NO 3aMKTe BONOBOAOE OT IHA-
papirgeckoro yanapa. M., I'occrpofiranar, 1861,

2, B,A. Haxonxmi. Kpyropas xapakTepHCTHKaA HACOCA&. "T'un-
pOTeXHHKa H Menmopaunms”, 1856, No 6.

3, UBHTH Mﬁnaumal. CCCP. TopmoaHoe ycrﬁoﬂcﬁﬁr' &

nng macocos 22 n 24 HHc., “HudopmanmonnbI macToK”, -
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4, Oryer no reme *Hccnenopanne apTOMATHIHPOBAHHOIO
91eKTpOoNpHBOAa oceporo Hacoca B paspaborka
s/NekTpu4YecKnX cnocobop orpaHuyeHHs CKOpocTH 00—

PATHOI'O BpalleHus Aarperara nocie ero OTKIKYeHHs
or cern’, YsHUHUIuA, Taukenr, 1871.

5. H.llimMmaTn, A HosoTHEi#t B Ap. BpBeleHnue B SlexTpoMeXa—
HEKYs M., “Queprua”, 1068,

6. I'A,'peuywkun, MetToauka pacyeTop NepexoAHBIX PEXHMOB
OCeBbIX NOBOPOTHOIONACTHLIX HACOCOB, ~ | pydbl MHCTH=-

ryra "Cpenaarnnposoaxnonok”, Bbin.,2, TalkeHT,
1971,

7. C.,H.BumHenckui#t, XapakTepHCTHKH OBHraTeleff B 3/eKTpo-
npupone, M,, “Pueprua”, 1867,

8., UM, JlocTirkoB., IlpoexTupoBanne 3/eKTPHYECKHX MAUINH,
Kures, 'ocrexnanar YCCP, 1860,

8, E.fA.Kasoscku#i, [lepexonnsie npouecchl B 3/eKTpPHIECKHX

MallgHax nepeMeHHEoro roka, M.-J/l1., Han—-so AH CCCP,
1862.
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YIAK 627,833-231

A A, IIMAHATOB, ra.,mEX, IpoexTa
(Cpena3rEnposoiXI0nox)

BUHTOBLIE NMOABEMHUKH BOJILEIIOH
'PY3OIMOABEMHOCTH V14 3ATBOPOB

F’MAPOTEXHUYECKHUX COOPYXEHHH

[lonvemEEKE GoNnbmoff rpy3O0NOABEMHOCTH - fonise
30 T - HPOEKTHPYIOTCS HEAMBEAYAILHO WIS KA&X.LOro OObex-
Ta,

B HacTosmee BpeMs NpPEMEHSIOTCH TpH THOA& NOABEeMHH-—
KOB: I'HApaRHYeCKHe, KAHATHEIE H BHETOBLIE,

B natanecaTmx rogax CKE "Mocreapoctank” noxa3a—
10 SKOHOMHYECKylo HnelecoobpasHoCTb NpHEMeHeHHS THApAaB—
NHYECKHEX NOABEMHHKOB HpH rpy3onoasemMuEocTE Ganee 50 T,
CnenosaTensEo, npE BefOpe THIA NOABEMHEHKAS I'py30HOABEM-—
BEocThio 1o 50 T MoxEO oTAaTk nmpeAnouTeHHe M0OOMy H3
Tpex OOBYHO NMpEMEeHseMhLIX THNOB: KAHATHOMY, BEHTOBOMY
H/IE IEOpapiEYecKkoMy, PasEEnm B HX CTOEMOCTH, KaK NOKa-
3an onuir, To4TH HeT, Ho xax TOnABXO rpysomoaseMHOCTEH
npepuicET 50 T, CTOEMOCTE T'RAPABIEYECKEX NOABEMHHKOB
fyaeT HEXe IO CpaBHeHNIO C ApyrEME, OmEaxo He pe3de
MOXHOQ NpEMEHSTH IEApasiEyeckme noavemuuxH, [leno B TOM,
9TO /IS BLIIyCKA TEAPABAEYEeCKHX NOABEeMHNKOB 3apol AoI-
XeH GLITH OCHAmMEHN TAXelAnM oOopyloBadileM, HeOoOXOMMMEIM
ong xopkE H OOpaboTKH 3AroTopox NHIEHAPOB IHEAPONOABEMEN-
KOB C Eapysas AmameTpoM Ao 1200 mm, mnmsoff no 13 M =
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pecoM no 10 T, TO ecTe BCero AHAMA30HA pasMepoOB, BCTpe-
YAUWKXCSH B COBpeM@HHOM I'HApPOCTpPOHTeALCTBE,

[TosTomy mcTrryr “CpenasrunposoAXionok” H& NpoTHXe-
auM nocneddux 20 ner pBLIABRIAN KOHCTPYKUHH NOAbeMHBIX Me—
XaHH3MOB OONBUWOH Ipy30NOABEMHOCTH, KOTOpbie MOrim Ou
6uiTh H3roTomieHnn Ha 3aponax Cpeameft AsEE ¥ B TO Xe
BpeMs oTeeqaau 6n BceM TpebopaHmaM IKCHAyaTaUHHE,

TakopbiME gBNKIOTCHE BHEHTOBLIE NOABEMHHKH,

[lepeuie ABa OAHOBHETOBLIX NOABEMHHKA I'DY30HNOABEM-—
HocThio 115 T Guim paspaboranb HHCTHETyTOoM “Cpenasrumpo-
poaxnonok” B 1854-1856 rr,, E3roropneHs Ha 3apode B
r«dpysse B cmoHTHpoBaib B 1837 r, B GamEe BONOBHITYCKA
OpToTOKOHCKOrO BOAOXpAHENMmMA, AC W SKCHAYyAaATHApyOTCH
N0 HacTodllee BpeMs, S9TH NOABEeMHHNKH, KaK Tenepb CTAalo
OYeBHAHO, OLIIH OYeHb C/OXHBIMH H I'POMOSAKHMH,

B koHne naTHAECHTHIX IN'OAOB HHCTHTYTOM OnuiH paspa—
6oTaHbl Ope HOBLIE MOOENIH OAHOBHHTOBLIX NOABEeMHHKOB I'py-
sonoasemuocteio 850 1, Ilo neppo#t monenn (pec.l) coamem—
HHKH OBIJIE H3rOTOBNEHLI HA MeCTHLIX 3apodax, CMOHTHPOBAHBLI
1 paboTaoT 00 Ccero BpeMeéHH Ha CllelylomMHX BOAOXpAHH/IH-
wax: Karracafickom, TamkeHTCKOM (lleBblfi EDHDEHH}FGI) H
KarTakypraickoM, Ha noasemurxax KaTTaxypraaCxoro BOAO—
XpaHH/IHINA NpPHMeHeHbl MajorabapHTHbie peAyKTOphl C TOoHed-
HeIM 3auneniesseM HosMkopa, 4TO NO3BOJHIAOC B NOATOpa pa—
3a CHH3HTEL BeC pelyKTOpOB.

Y ofopynopaHHs nepBo#i MOAe/IH noAbeMHHEKAa (prc, 1)
rpy30Bofi BEHHT 3 COedMHSeTCH HEeNnoCpeACTBEHHO C 3aTBO-
poM 1, HaxoARTCs Bceraa NOA BO3A eHCTBEEM BOAL, & yN/AOT-
HeHHe ero B repMeTHYecko# xpuimke O 3aknadHbIX wacTef
7 ocymecTmiseTCs C MOMOMbBIO CNeNEANTBHOR Tafike 2 H Calb-
gakopofi Habupxa B, Ma-3a HepO3IMOXHOCTE NOJHOIO ymIOT-
HeHHS I'py30Bofi pe3b0hl BHHTA B NMOMemeHHe, I'lé PACIONO-
MeHbp NOABeMHHKH 4, (ENbLTpyeT BOA&, KOTOPY NPEXOOHTGCS
c6paceiBaTk MO APeHAXHHM Tpybam B HEXEEA 6bed. 'pyso-
B BHHTHI, BO H30eXaHHe KOPpPO3HH, MNO/XHHE H3rOTOBISTb-
cs TONBEKO K3 MepHUHETHOR HepXapewmel CTalH,

Mo propo#t monens (pmc, 2) mMOABeMHEXKH GLUIR H3rO-
TOB/IOHBL TAKXXKE Ha MOCTHHX 3apofax H HadexHo pabGoTaoT
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Prc, 1. O6opynopanne C nepeof MoOensio
nonbreMHEHKA ,
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Pre, 2. O6opynopairEe co BTOpO#fi MoAenblo
noABbeMHHKA .




b

Ha clleaylourX BoAoxpaswiMmax: T aukeHTCKOM (npaBsifi BO-
nopeinyck), Tepc-Amuby/1aKkCKOM, Kapa6arckom, Mpmax-Yaemn-
cxoM, Banamcxom H KypThl Y ofopynopauusi BTOPO¥# MOleny
noabeMHMKA 8 Ipy30BOo# BHHT 4 H30NHpOB&H OT BO3OekCcTRuS
BORL H CoeluHeH ¢ 3arsopoM 6 yepe3 MpOMEXyTOHHYIO LITaH-
ry 2, BHINONHEHEYIO H3 TpPYOhle 10 AaeT BOSMOXHOCTE Ha-
AeXHO YNJIOTHHTE o6 bI9YHOY CANBHHKOBOH rabupko#i 1 oTeepeTue
npoxoAa WTaHANH B NepMeTHYeCKOH# KpHIIKe O 3akinaiHblX Yac-
reft 7. Taxmv obpa3oM, y BTOpPO# MOAEIH NOIHOCTBIO HCKIIO-
yeHa QHALTPANES BOAK B IOMemeHHe, r'Ae yCTAHOBJIEHBEl MOAL-
eMHHEKH, [lo3ToMy rpy3opofi BHET MOXeT N3roTopldTbCHd H3
oOuIgHON CTAaJTH,

YV o6erx MoHelefi ecTh OOmEl HedOCTaTOK, ag pepH3um
sarsopa SeobxomEMo ofg3aTeNbHO NeMOHTEPOBATE NMOABEMHEIH
MEeXaHH3M PEeMOHTHLIM KpaHOM, 34TBOp H3 Na30B MOXHO H3-
B/le9b TOABKO PEeMOHTHBIM KpAaHOM,

B cemanecaTunX rogax CpenasraAnpoBoAX/IONOK yXe
BHeApHeT MOAepPHH3HPOBAHHLIE OOHOBHHTOBLEIE NONABEMHHKH 6onk~-
moff rpy30noABEeMHOCTH, KOTOpHEe Heé CTpadaloT yKa3aHHBIM
HelocTaTKOM, Hanpumep, HA TallyTKyl1bCKOM BOAOXpaHH/IH-
me B Kasaxcrase yXe CMOHTHpPORAHLI OAHOBHHTOBLIE NOABEM—
HHKHy, KOTOphIE MOIr'yT NpPH CHATHIX 'epMeTHYeCKHX KphlIKax
BHEYTH 3ATBOPHl H3 MA30B A/Nd HX DEeBH3HH, PeMOHTa H
OXKpacKH,

OnHEOBHETOBEIE MOABEMHHKH I'py3onoAseMEocTbio 100 T
nng TanEMapiXaECKOro BofoXpamunmma (pHc.3), paspabo-
TAHHELIE B CTAlEH TeXHHYeCKOIo mpoekKTa, MO CBOHM Xapak-—
TEPHCTHKAM NpEONHXKEHH K COBpeMEeHEBIM M'HApAaB/IHYEeCKHM
NOOBEeMHHKAM, HMEIOMHEM :

passepThiBaHHe SJIeXTpoAsBRrarens 6e3 Harpy3kKH;

NAaBHOCTL BO3PACTAHHS HAI'DY3KH;

HaNexHylo SamHTy OT Neperpy3kKH;

PpExcanmio BeNHYMHEI HArpPYSKH NPH OTK/MIOYEHHH S/1eKTpO~
ABHraTeNis NOALEMHHKA H ApyTHe,

Ofopynosanne 3TEHX Modeneft moAbeMHHKa 8 mmeer rpy-
30BbLI® BHATH 5, H3ONMPOBAHHLIE OT BO3AEHCTBHA BOAB K
NMpeAHA3HAYeHHLI® JIA BuleMKH 3aTeopos 10 B3 masos ans
WX PeBH3HH ¥ PeMOHTA; repMeTHyeckasg Kpeiixa 11 saxnan-
HuiX gacTefi | BOCNpPHHEMAET TOJNBLKO AaBjieHHe BONOLI H CHIY
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Puc, 3. OGopynopaare c Tperbefft MoNenbio
NOABEeMHHKA .
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TPeHMs] B CANBHNKOBOM ymnorHenun 2 wraurk 8. llraura 8
COeAHHSeTCH C I'py30BEIM BHHTOM 4Yepe3 Ipy3osoe pele &,
CMOHTHpPOBANHOE HA TpaBepce 3, BOCHPHHAMAOMEH KpPYTauixh
MOMEHT rpy30Boro pmiTa. [JloABseMHEKX KpelndTCH X pHrenw 7,
YyCTAHOBIEHHOMY HA [Be KONOHHL 4, 3AAHKEpPOBAHHLIE HA Xe-
neaobeToOHHOM nony,

B i B O A m

Hrctutyr “Cpenasrunposoaxnonox’ noclie AMETeNBHOIO
KOHCTPYKTOPCKOI'G NOHCKA H 9KCIUIyATANHOHHLIX HabnoOeHHf
OCTAHOBE/I CBOfi BuOOp HA BHHTOBLIX NOABEMHHKAX WIS IMy-—
SEEELIX 3aTBOpPOB C noTpeGHLIM TArOBMIM ycHAEeM no 100 1,
B npoexTHpoBanMm I'1IyCHHHLIX 3aTBOPOB NPHHSTO Hampasie—
HHe Ha pa3spaboTXy TAaKHX XOHCTPYKHHH, IPH KOTOpLIX HCIO/b-
30BaEChk Obl BCe BO3MONMHOCTH MJig CHHXeHHs noTpebHOro
Taroporo ycunus oo 100 T ¥ mMenee,

i e . e

Lol b
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YIOK 627.432,61

A HUEPATHMOB , ra.Bax, npoeKTa
(Cpenaarenposoaxnonox)

O BLIEOPE PALHYCA TNOBEPXHOCTHHIX
CETMEHTHBIX 3ATBOPOB

CerMenTHoie 3ATBOpbl NPEMEHKIOTCH HA MAOTHHAX, BOAO-
cbpocax, mino3ax, A0OKAX, KaHalax, BOlonNpHeMHEKaX, umyroctpo=-
cax, Ot HanexHoft paboTs cerMeHTHHX 3aTsopos ¥ obcay-
KHBAIOMHEX MEeXaHH3MOB 3aBHCHT ycClNellHas 3XChJyaTalHs CO-
opyxenusi, B Cpenneft A3uu mocrpoeno MHoro ob6nexTos,

Ir'ie ¢ yCnexoM NPHMEHHOTCH NOBEPXHOCTHLIE CerMesTHbIe
saTeopbi: Axk-Kapanapeurnckuil, Hapnafickuf, Taxmaramckui
THAPOY3/bl, Donbuwof Hykcxu#f xanan B T.d.

[loBepXHOCTHEIE CerMeHTHhIe 3ATBOPbI NepPeKphIBAKT
orpepcTHa nponerom Ao 40,0 M npr Bmcotre oo 14,0 wm, Hag-
Go/slee pacnpoCTpaHeH GerMeHTHhIlf 3ATBOP G HAK/IOHHBIMH HOw-
rmn. C paBHOJAI'PYXEeHHBIMHE mopTanaME H ¢ oOwEpkoil, ouep-
" weHHON NO Ayre Kpyra H3 HeHTpa, COBHAAAMEro C HeHTPOM
BpalmeHus 3aTBOpAa.

CerMeHTHLHE 3aTBOPhl C HAKIOHHEIME HOTaMH HMeEIOT
pSd MONAOXHMTeNbHuX cpoiicTe, Hanmume xoHconefi ymeHbua-
eT MOMEeHTEl, HSrEfalmEe IaBEbe pHIe/lH, JTO NPHBOAHT K
YMEHbIICHHIO HX CedeHHs, BbICOTH, & C/AeNOBATe/]bHO, H Becd,
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YMeHbUeHHe BbICOTH TIIABHLIX pHre/ief NO3BOIHET COKpa-
THTE BeC nonepeqdHnix ¢epMm, YMEHLUIEHME BECA 34TBODPE CHu-
WaerT HeobXoNHMYI0 Ipy30noAbeMHOCTh ODCHyXMBaWerc i4e-
XaHuama,

Pasmep xoHconefi (K) HasHagaeTcs MO XOMCTPYKTHBHLIM
coolpaxedngM, KO B OCHOBHOM NPHHHEMA&ETCH pABHBIM 0,2247B
(B- nponer), B ®ToM cayuae BeICOTA TI'71aBHOI'O NOpTaNna
(purens) sarpopa mambonee SKOHOMMYHA, TAK KAK ONOpHLIe

MOMEHTH M  papHb MOMeHTy B mponere M_ (prc.l).

Prc.l, Cxema cermMeHTHOro 3aTpopa B NjaHe:
B~ nponer; R - paamyc 3aTBOpa;
K - xoHcoNb noprana; W - yroa
HaK/oHa HOT.

Benmumia panEyca oOCmHBKE TOBEPXHOCTHLIX CerMeHT-
EnXx asatBopor ( R ) Hasmawaercs B m:cmnmm BH -
cornt 3arsopa (H) ® nponera (B) pasmoz 1,2-
B peAxux caysasx - no 1,8-2,0 or H, npruem o1
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= AonxHO ObIThb TeM MeHblle, 4eM MeHbIIe I1pPOJIeT,

B

[Tonoxenne ocH BpameHus SaTpopa onpeaenseT cs yC-—
TOBHEM He3aTONNIAeMOCTH ee NpH Nepe/HBe BOMAB Yepe3 Irpe-
OeHb NMAOTHHBI, & TaKXe MAKCHMAILHbLIMH FOPpH3OHTAMHE HHX-—
Hero bnega,

AHaNH3 38BHCHMOCTH paNMyCca OT BHICOTHI 3aTpopa
JHE NOCTPOEHHBIX H SKCINIyaTHPYEeMBIX CerMeHTHEIX SaTBO-—
POB, & Taxke THNOBLIX CerMeHTHmIX 3arsopos C-85 No 820-38,
BEUTYWPHHBIX HHCTHTyTOM “Cpenasrmnpopoaxionok”, nokaaan,
4TO BeNHYHHA pandyca, NpHHgTad Mo 3TOoH 34BHCHMOCTH, NpH-
eMiieMa Tonbko Aang B=3H (cMm.trabnmmy), yron maxnona
Hor 11-21°,

Ecnu neobxomumo SalpoeKTHPOBATE 3aTBOP C HpPOJIeTOM
B > 3H u pammycom R =1,5 H, cunu FHAPOCTATHYECKO—
'O NapleHHda Ba 3aTBOp, NepeAaBaeMble HAKIOHHBIMH HOI'aMH,
pasjloXaTcs TakK, 49TO cocrapigiomas P , NneplieH A4 Ky/I1d pH as
6eiuky, cocraBmT Gonee -1 ¥ cmna P, manpapnesnaa pnonar
COOpYX€eHHs, MeHee g— .~ Cuna P_ pridoper yBe/lHYeHHE Ce-
denm ORriKa, 4TO Hemet2coobpasHo (pEC,2).

I /4
B<34 8>3y

i
K=022478

—

Prc.2, Cxema pasanoxesnns CHInI oapileHHd:
I~ nponer aaTsopa B<3H;
[1- nponer 3arsopa B>3H,
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PaccMOTpHEM 3TO Ha NpHMEpe.

HeobXONEMO 3AINPOEKTHPOBATE CEerMeHTHLIE 3ATBOP ©
B=16,0 M, H=3,0 M, cooTHouwenne B> 3H (paamyc
R =156H = 4,5 M), Koncone purens K=0,2247B = 3,6 M™,
Yros HaknioHa HOr

K 3,8
tyy ZE‘_':’%S_ = 0,8 ;

y = 88°45',

Hanpamupaercs BbIBOA: NpH MPOEKTHPOBAHHH NOBEpPXHOCT=
HBIX CerMeHTHBIX 3aTBopoB C GOJbUIEME mpojJeTaMH H IIpH
mano#i peicore ( B>3H) n3pecTHOH 3aBHCHMOCTH R =1,5H
Ons onpelelleHHs BeJHYMHB palnyca HedOCTATOYHO. Heobxo-
IEMAa eme Kakag-TO 3ABHCHMOCTB OT BE/IHYHHBI HpOJIeTa,

[[pgasip 3a OCHOBY 3aABHCHMOCTD /R =1,5H m pennunny
xoEcofity kax onTaManbryio K=0,2247B, npoc/lelEM NO NpHBE-
NeHHO}i HAMH Tabnume yr/bl HakloHa HOI' 3aTBOPOB C Ipo/e=
ramu or B=8,0 M u Gonee, xapakTepHble ANs OONBUIEX PO~

0
neTop. [IpuMeM, 49TO CpefHHA yrod swawiona Hor paseH 18,
Torna

K
""Ep_: tg ¥,

roe K - penmunna xonconm 0,2247B;
R - panmyc 3aTsopa;
y — yron Haxknoma HOr.

[lopcTapiss BLIIIeYKA3aHHHIE 3HAYEHHS yIVia H KOHCOIHN,
onpede/llEM PpalHycC:

R . -0.2247B = 0,69B.
tg 18°

umTHIBAH, YTO yroJ HAK/IOHA HOr' konebjerca OT 16
no 20°, nmonyamM 3HAYeHHe paaMyca: R =(0,865 « 0,8)B.
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B si B OA B

1, llpr cooTHOWeHHH pa3MepoB NpoieTa CerMeHTHOro
saTsopa k Beicore B> 3H penmumma panmyca /o a3BBHCHT oOT
nponera B, To eaThb

R = (0,656 ~ 0,8) B, (1)

n GyneT 3HAYATE/NbLHO OT/IHMATHECH OT
R = 1,5 H. (2)

2, lpn cooTHOWeENHE pa3MepoB lipojieTa 3aTBOpa K Bbi-
core B < 3H paamyc K onpenengeTcs NO 3aBHCHMOCTH
R = 1,8H, B satom cayvae K wMoxeT 6uiTh HafileE No
dopmynam (1) ® (2), npuueM nolygeHHsie 3HAYEHHS OT/IHIA~
JOTGH HE3HAYHTENBHO,

i aTepaTypa

1, 2.3,Nennos, CTannapT GEKTOPHLIX MHTOB. Monens C-1¥-30,
Moexpa-Tamkent, OIU'H3, 1881,

2. E.U,3anvxmncon, E.E.He¢penos, CermenTHbie CTAaIbHbLIE
3aTBOpH THAPOTEeXHRYECKHX cOopyXeHH#, M,-Jl.,
Foconeprorsnar, 1858,

3, THnopo#f MpeexT cerMeHTHmX 3aTBopoes C-65 N 820-38,
HecTeTyT “Cpenasranposoaxionox”, 1865,

4, I' A, JJlononcknts Mexaunueckoe 000opynopaHde M MeTalNnH-

ye@GKHe KOHCTPYKIUHH I'HAPOTeXHNYeCKHX COOpyXeHNH
B HEX MOHTax, M,, "Ouepraa”’, 1867,
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YAK 624,131,23

OH.KPYTIJIOB, xaua,reoi,—

MHHepall, HayK, O0il,
(TamlH)

ONBITHBIE HCC/HEAOBAHHUA H NPOTHO3
MPOCA JOYHOCTH JIECCA HA MKH3AKCKOM
MACCHUBE Ui OBOCHOBAHHSA IMPOEKTA

MEJIMOPATUBHOH CUCTEMH

OnuiTHEIf KOT/IOBAH A/ HCC/AENOBAHHS NPOCAOOYHOCTH
jlecca pacnojioXeH Ha BoOopa3feile Mexadv Ax6ymaxcaeM ® OO-
HEM 3 ero mpapoSepexHnX “nNpuTokoB” cCpelHe#i YACGTH KOHY=
ca BHIHOCA peKM JaaMiH, r'le MOMHEOCTh DNIHHHCTOr'O NOKpOBa
okono 40 M, Hmke nexHT nmepeciaEparmascs TOAMA H3 I'a—
J9YHHKOB, [MeCKOB H IVIHEHCTHX OT/IOXEeHHM}, HoMepseMas MHO-
'EMHE OecuETkaMx MeTpos, [loxposHas Tojma mnpedcTasieHa
NneccoBbIME nopodamu, Hmxusga ee wacTh, OrpaHEYeEHas ypoB—
HeM KanwliapHofR ka#iMbl, HMeeT IJIOTHOe C/IoXeHHe H TO/lbkO
no rpasy/ioMeTpHYeCKOMYy COCTapy MoxeT ObiTh OTHeGeHa X
aTolf rpynne nopod, Ha sHauymTensHoO# riy6bmme oma obnanaer
BEICOKOH} HN/NOTHOCTBIO, NOCTATOYHOR A/ BOCHNPMSTHSN [anieHNs
Bhllle/IeXAWHEX CJIOeR H BO3BOOEMLIX COOpPYyXeHNfi,

Bepxuiolo gacTh NOKPOBHON TOJIMA COCTABALET JleCe Tall-
KeHTCKOro UHKIA POPMEPOBAHHS YETBEPTHYHHX OTINOXeHNH,

B rpamynomerTpumuecxkoM cocrase ero npeobiaanaer (60-80% x
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Gonee) npak (ppaxuun 0,06-0,008 mm). Pparuns ramsw e
nopone puc"pﬂuﬁnﬂﬂcﬂ PDABHOMEpDHO X B cpeflHeM He JIpeBil-
waer 15%., Conepxanue necqanoh ¢paxunn 5~10%, llo nna-
GTHMHOCTH 3Ta MOpoOAA OTHOCHTCH NPEHMYECTBEeHHO K TAKe- f
JipIM CYNecsM C BJIAKHOCTBLIO HA npefelie Teky4ecTH or 23,05 l
no 28,0% m na npenene packatusanus or 18,0 no 23,0%,

[lnoTHEII OCTATOK BOAHLIX BhITaXex namensercd or 0,]
no 0,6%, Ha dome cnaboro m cpeadero 3aco/ledds NOpoOALl B
Heft BCTpedalTcd OYarl'H C CH/IBLHLIM 3acoj/leHHeM, C IJIOTHLIM
ocrarkoM Gonee 1,0%. 3aconende nNpeEMymeCTBEHHO Cylbpar-
HOEe,

l'unc B nopode pacmnpeldeisercs HepasEomepro - ot 0,08
no 5,8%. B pepxuefi S-MeTpoBOff 30He coONepXKaHHe efro B Cpel-
Hem Menbuie 0,2%, a Hmke - npesmymectsenHo Gonee 1,0%;

Ha rny6mae 6,0 M - 2,6%; 10,0 M - 2,4% x 16,0 m - 5,8%,

KapboraTsl B HCccleAyeMOfi nopode pasMemaloTcs pABHO-
MepHo, KonuuecTBO HX, BLIYHCJAEHHO® NO CO/NAHOKHC/ABLIM BbITAX~
KaM, B NepecYeTe Ha yIJIeKHCc/bifi KalbOEH, HSMEHHAEeTCH OT
14,9 no 20,5%, a B cpeasem ma raybumie 1-18 M mocTRraer
18,3%.

[lo MEHepanory4YecKkoMy cocTapy, onpeldelesHoMy B /1860~
patopun *dyHnamenTonpoekTa”, B TaXeloh ¢Ppakumm Ha xapbo-
Hare nanaer 26,0-28,5%, ma poropyil obmarxy 17,2-25,0%,

HA pyAHbie MEHepann 20-25% ® Ha HepyAHble, BCTpevalmMecs
B MannX xoAHyecTpaX, okono 30-40%. B nerxoit ¢paxumm mpe-
o6nanaer xsapu (381,0-48,5%) ® nonesos mnar (80,0-34,5%).
Ha ofnomkn nopon npexoawrcs 10,0-17,0% = ma xapSomaTh
11,5-17, 5%.

BanaxnocTh Necca pepxXHeit ll-MeTpopofft ToImr pacnpene-—
ngeTcd OYyeHb paRHOMEpHO, HaMeHssck oT 4,0 po B6,7%, Hmxe
oHA NOCTeneHHO poa3pacTaer H Ha raybmue 18,0 M mocrrraer
17,7% (nmo mypdy 148).

O6beMHEIll BeC cCKe/leTa I'pyHTa, onpedeNdlOmHE#i MIOTHOCTH
mOpOALl H XapaKTepHOe MAJia Hee CBOHCTBO - NPOCAAOTHOCTE,

HA PACCMATPHBAEMOM y4acTKe HJMEHSeTCH OT 1,30 /" Ha
rny6mme 1,0-2,0 M no 1,68 T/M° ma ray6mie 17,0 m, Ho
po3pacTaeT OH HepaARHOMepHO, 0CoOeHHO B 30He pacnpocTpa—

HeHHS MANOBRIAXHOR NOpoAbi, o6nananmel BHICOKOf CTPYKTYP—
HOfft MpOYHOCTEIO,
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llo nnoThocTn Tonma necca nennrcs Ha npe 30M bl
BEPXHIO ~ €O CpedHHM 00BeMHEIM BECOM CKeJleTa I'pyHTa
1,88 /M~ (mo ray6mmer 13,0 M) ® HEXHIOK ~ cO Cpes KM
o6beMHbIM BecoM ckesera rpysara 1,53 t/M° (ma ray6us e
13,0~18,0 m), Bepxusis 3oma MakpomopucTas, o6nalaeT CHAL-
HOH CHHMAeMOCThIOy HEHXHad, 6onee naorHas, XapaKTepE3yeT-
Cd MeHbllefl CXHMAEMOCTEIO,

OnuiTHeif KOT/HOBaH NI 3aMavYHBaHEs lecca pas3M epomM
14,0x10,0 M 6bu1 OTpEIT Ha ray6may 0,8 M C OTBECHBIME CTeH—
KaMH, NpACHLINAHHBIMHE 3aTeM IpaBHeM MJId NOANEpXAHHES HX
YCTOAYHBOCTH, a AHO eI'0 MOKPHITO Cl0eM rpapEs TOJ/MEHEON
no 0,2 M, Ha onso# nonopEme xornosama cnenama NpHrpy3Ka
BEICOTOH oOkon0 3,0 M, BhINONHEHHAs N0 NOBEPXHOCTH 3EMJIE
H3 IpaBHf, & Bhllle — H3 JIeCCOBOr® I'pyHTA,

Bona ms 6yposofi cxpaxmmuni, sanoxexnoft B 28,0 M oy
KOT/IOBaHA, NOCTyHA&la B ABe eMKOCTH, & OTTyda no Tpybam -
B KOT/IOB&H, EMKOCTH ONHOBPEeMEHHO CHYXH/IE H MepHhMN cocy=-
Ramu, OOOpyNOBaHWLIMH BOAOMEpHLIMH pefixamu,

Habnonenns 3a xomoMm mpocanoussix nedopmammf NpoBO-
ARNIACE BRE3YallbBHO H HHCTPYMEHTANLHO — NMyTeM HHEBEIHpPOBAHES
NOBEpPXHOCTHAIX penepoB, YCTAHOBNEGHHEMX Ha [HE KOT/IOBAHA H
S8 ero mnpeaejlaMK, H raiySEEHEIX, 06OpyHOBaEHEIX B OypoBhix
CkpaXmHax Ha riy6mme 5,0; 8,0; 18,0 » 18,0 M. Cxpaxmusn
SaKjlafAbiBATIHCh BHe LOT/IOBaHA , Ha paccTosHEE 0,5 M or ero
OpoBks, B OypEIACH ¢ HAKJIOHOM TaK, YTOOLI NMONOWIBA KANAO-
'O penepa Morvia HAXOAHTBLCS B 30HEe BEPTHKANLHOR (GRIbLTpa—
LHH,

danonHeEHe KOT/IOBAHA BONO# mpoaoaXanock 125 CYTOK
( @ 28 mona no 30 mosbps 1871 r.), Mpocanoumsie Aepopm a-
OHH 3aMaqHBpaeMofi MOpPOAL HAYA/E NpPOABASATECH yXe B nepes #
AeHk NOAAYN BOIW B KOTIOBaN, HYepea naThk gacos ¢ Hasala
SAIIOJIHeHNS KOT/IOBAHA Ha C@BepoO~-3amalHoff CTOpOHe ero no-
fiBwlack nepsas TpemuEa mupmsof 0,8-1,0 cM 6es meprExann-
HOT'O CMemeHNs, pacnonoxermas B 20 cm ot Gpomxm, Yepes
28 wacos B 2,5 M or Gpopxm Ha 3ananEO# cTOpoHe ofpazora~
AaCh panmajbHas TpemEEa WEpEHO# oxono 10 cm, xoTopas crTa-

7la rpaEmnef LMPXOOSPA3HOr'o ONyCKANMS NOBEPXHOCTH 3eMIN,
AoOCTHErmerc » xomme onwmra Gonee 80 cm. ‘
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B Xxone passHTHS NpPoCcallok BOKPYI KOT/OBAH# 0OPEZOBLI pa.
NMCHh KPYNHLe SIUIAICOMAANLHLIE TPeUMHbLl, KOTOPLIC OKOHTYpu.
BAJIM Npocafovubie G/IOKH PABHOMEPHOI'O ONYCKAHHA NIOWALOK,
Ha 28 ceurabpa 1871 r, 6uo yxe 7 Takux GNOKOB ¢ OTHOCH.
TeNbHhMHE cMemenuaMu or 5=10 no 15-20 cm; 27 mouabps 2a-
KOHYH/IOCE GOopMEpopanne Tpewmhs B-ro Onoka, xoTopag npo-
XONHT HA Ore y penepa 22, Ha cepepe y penepa 28, Ha poc-
TOKe Mexny penepamd 34 u 35 m ma 3anane B 3,5 M oT pene-
pa 25 (puc,l1). @ra TpemmHa NOYTHE BCIOAY SCHO BLIPAXKEHA, HO
BEPTHKA/ILHEIX CMeleHHli He3AMEeTHO, 4YTO CBEAeTeAbCTByer ob
OTeyTCTBMM NIPOCA/lKn 38 ee [ipeaeslaME, JTO NOATBEepAMIOCE X
pe3ynbTaTaMH HHMBE/IHDOBAHHS NOBEpPXHOCTHLIX PENepoB.

%1%

Prc,I. IlnarR onwITHOI'O KOT/OBAaHA :

t— IlopepxHOCTHRIe H OOHHLIE pelepshl;

o TI'ny6murnie pemepei;; @ CKXBaXHHE
nns orbopa ofpasnos Ha onpelelIeHHe BJlaxX-—
HocTH; @ CxpaXuepl ONg HabnoOoeHEs 3a
YIB; w=a llyppei; <™, Tpemmubl npoca-—
pmogHbIX Onoxos; TN\_ TpemHEn 6e3 cMemeHHS
mopod; ~~~_ TpemEHH NpPepHIBHCTEIE,
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llpocanounsie nedopManmnu Npu SAMAYHBAHHE KOT/IOBAHA,
TAK Me KAK M NIpH SKCIVIyATAUHH KAHANOB M BONOXpAMRWIKI,
BHAYALG BOJHHKAIT B J0HE BepPTHKANLHOR (HALTPALKK BOAKL
MO BOAOeMA [0 AOCTHXMEHMH PIyOHHLI NPOMAYHBAHHA, AOCCTATOY—
HOR NI ynjoTHeHHMs NpocafovHoft nopoan noa peficreneM cob-
cTeeHHoro peca., Taxkas rayGuma ma pacCMATPHBAEMOM YYACTKE
cocrapasier 3-4 M, 410 NOATBEPKAAETCA BCKPLITHEM CyXOf
NOpPOALI CKpaXuHof, sanox euuoft sGnuan saronnennoft souw 30
wions, wa raybune 4,0 M u pasMepamu NPOCANOYHLIX AGHOPM A
HHH, KOTOpPH®@ HA AHE KOT/IOBAHA , B MECTe HOPMAJILHOI'O NpO-
CAYHRAHAS B NOpoOAy BOALI, Yepes NpA [OHA C HAYAA SaMAaYHMpadHus
cocrapuin 5-10 cM, a4 B MECTAX NPOHUKHOBEHMSI €€ N0 HCKyC—
CTBOHHLIM H @CTeCTBeHHLIM XonaM - ao 15-17 cwm,

llponnxnopenne poas B nopody na Gonbuwylo rayGuny
pPaACnpoCTpaAHeHHe eée B CTOpPOHK OT Korihopana obyciapiupaer
AanbHeRAfR XON NpoCANKM, paA3Mep M XApPAKTep KOTOPOH B 3HA-
HHT&ILHON CTeNeHH 34BHCHT OT NJAOTHOCTH HHKeNeXKamef Toj-
M M rayOunm aaneranus ypopHs rpydTosofi ponw, Ilo nocTe-
ABHEN MHQUALTPAURONHOR BOAOK CoNnee MIOTHLIX TFOPHIOHTOR B
TecCOnOfl TONINE BOBPACTAET HHTEHCHBHOCTHL OOKOBOIO pacTeKa-—
HHA e, B peaynbrare ypelHuMBAETCH MOWMOCTL NPOMOYEHHOMN
NopoAnLl 54 npeAelaMH 30HLI BEPTHKANLHOR (HALTPAUMM, KOTOpASs
€ YAANGHHOM OT KOT/NIOBAHA NOCTENeHHO yMeHbll AeTCH, A Clle-
NOBATE/LHO, YMeNLUWATCS ¥ pasmeps npocanxm (pmc.R).

MaxcuManbias npocalka NpH 3aMAYHBAHHH [1POCANOYHO f
nopoaw Habmonaercs o6LMHO B 30He BEPTHKANLHON GHALTPALMK,
rage pnocTuraerTcs wanbollee NONHOE NPOMAYHBAHHEe BCell ee TOl-
wn (puec.3), Ona PHKCHpYOTCH NOHHLIMH penepaMu, PACHOIOXeH—
HLIMH o naTe crpopam (rabn, 1).

Haumenbwas npocaika noxasana penepamm 3,6,1 u 2,
PACHOMIOK@HHBIMHE B BOCTOYMHON H CeBepO-~POCTOYHON YACTH KOT-
nopasa, rne AMeNnAchb, XOTH H MANEHLKAS, NONONHKTENbHAS
Harpyoka, Cpasano 3TO gpleHHe ¢ HeAOCTATOYHBLIM [1OCTYII G-
HHeM 11O NpHIpyd3Ky BOALI M HENOJIHLIM HACLIMEHHEM NpocAlOY-
HOR NMopoOAnl,

Cpemsas npocafka no pceM [AOHHLIM penepaM CoCTAapIf-
er 75,8 cm,. Ho ecnn wmexnouurh 8,6,1 m 2 penepni, 10 xOTOpHIM
Ou/la NOKAJAHA HAMMEHLILAS NPOCANKA, TOIA CpPeONSs BONHYH-
na ee Gyner pasua 80,8 cwm,
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Maxeumanvuas npocanxa ( 92,7 cm) sabpuxcuposana no
penepy 14 sanaamoro crpopa, 4 cpelHgg Mo TPpEM pelepam
°Toro creopa cocrasiaser 80,7 cm, lNocnemnsns, no-saammMomy,
OTBevaeT Hanbo/lee 3aKOHYEHHOMY NpONECCY [poCAaNKH poc a-
AO4YHOf TOJNIME HA paccCMaTpHBAEMOM YyuacTke,

[Ipocanounrie nedpopMannu NpH 3aMaYMBAHHH OMbBITHOIO
HIIN CTPOHTEJILHOI'0 KOT/IOBAHA NpedcTapngioT cobol pe3y/bTaTt
CaMOYN/IOTHeHHs Jilecca Nod Nef§iCTBHEM CHJIbI THXeCTH, BbLI3EaH-
HOIO HapylleHHeM CTpYyKTypHbIX Cpsf3e#f MeXidy YaCTHHAMH NOpo-
Abl H MOBHIIIEHHEeM [aBjleHHs OT HACHIICHHS ee BONOH, DTO CO-
riacyercs ¢ HSMEHeHHEeM NIOTHOCTH MOpOAbl, XapakTepH3yk -
mekics OOBEeMHBEIM BeCOM ckelleTa I'pyHTa, KOTOphIfi ANg ]18-MeT -
POBOA TONmMHE H3MeHu/ca ¢ 1,42 pmo 1,49 Tfua. HUamennnca m
Ko3¢pprumesT nopucrocta c 0,808 nc 0,808,

PasMepsl npocankm no uamMeHeHHIO KOS(ppHIHEHTa IIOPHC -
TOCTH MOXHO onpe/le/ldaTh ¢ moMombio popmyasr H.M,.lepcera-

HOoBpA:
8# >l 0,806-0,808
= b He a0y 1750 = 90,5 cm
Sn 1 +&, s 1+0,9808 ; :
roe €, - KOSQJHIHEHT NOPHCTOCTH OO 3AMAYHBAHHS T pyHTA;
E’i = TO Xe Nnocjie 3aMAYHBAHHS ;
H - MomHOCTH mpocanouHoff moponsi, papHas 17,5 M.

STa BeNHYHHA NOYTH COBNAAAET CO CpeHHMH pa3Mepami
npocadkd no 13,14 u 15 penepam,

Ilpr onpeneneHrn pasMepor OXHOAEMLIX IT1POCAaAOuH bIX
AepopManuff B NPAKTHKE NPOSKTHPOBAHHS PA3NHYHBIX O0OBEXTOB
CTPOHTENECTBA MOJNbL3YITCH pe3y/lbTaTaMH HCHBITAHHH CXHEMAae~
MOCTH /1eCCOBBIX T'DYHTOB MeTOOOM OOHOK XpHBO# NpH NpHpoOA-
HOM Adap/ieHHH WIH AOBYX KpPHBBIX < C eCTECTBEHHOH# BJIAXHOCTRID
H C HaAChUleHHeM TI'pyHTa ponoi#i, Ho npu pelieHHH Bompoca O
npocankax, BbI3BAHHBIX TONbBKO COBCTBEHHHIM BECOM 3aMAayHBAe=
MOI'O I'pyHTa, TO eCThb CoOCTBEHHO NpPOCANOK, JIOrHUHee [1OIb-
30BATBCH pe3y/lbTATAMH HCHBITAHHN OOpa3noB rpyHTa ecTecr-
BEeHHO#i CTPYKTYphl C HaACBHIIEHHEM HX BONO#, 2TO HaeT BOG—
MOXHOCTE BHIYHCIIHTD BeIHYHHY OXMHOAeMOf OOJMHOH# MpOCalkH
MpH 3aMA4YHBAHHH NpOCANOYHOH NMOpPOABI, clharawmej i oOcEOBasHne
KaHajla /¥ KOT/IOBAaHA,
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Lonpuke pasMepn saMaqnpaeMofl NAoWAAKH NpaKTHYe CEM
HewawovaT 6okosoe pacuwmpenwe cxumaemofi nopoam, Taxmm
00pasoM, MCNLITAHHE €€ CKHMAEMOCTH B HCNONb3yeMuX ANa 5TOR
ue/li oloMeTpax npeAcTasisieT cobOOff Molenb, OTpaxaluyio
NPHPOAHYIO OOCTAHOBKY, 4YTO NO3BOJAfeT ANs onpene/leHdd Npo—
CAOKH NOABIOBATBCH NpHBEAEHHON BLie QOPMYNOf, B KOTOPO#
HOME@HHBUAACH KOSPPHUHEHT NOPHCTOCTH YCTAHABIHBAETCH WO
KPMBOH CKHMAEMOCTH [/l HACHLIUWeHHOro BOAOH 'PYHT&A, B CO=
OTBeTCTBHE C NPHPOOHBIM [NARIEeHHEM B NPOCANOYHOff TONWe
Npd ee 3aMAaAYHBAHMH,

[Iprpomnne napnenwe Ha nw06ofi raybuEe onpenenseres
O BblPAKEHHIO

P=0,1x0,6 Y xH=0, 1x0,5x1,80x17,5=1,68 xr/cu>,

rie T - O0BeMHLIf BeC BONCHACHLIMEEHOr'0 IpyETa, T/M
onpenensemsifi u3 ypapuexxs Y=Y, (1+W) .
3nect Yex ~ cpemmutt aoﬁteuuun BecC cxelleTa
rpyiTa, pasuanift 1,42 /M , = W - pnaxmocts
ero NpH NOJHOM HAachLeHHH, pasHas 33,5 %;

H - wmommocTs cxmmaemof nopoAn, pasgas 17,5 wm,

<
"

TaxoMy NaBNeHRIO NO XPHBO# CXEMAEMOCTH QNS CpedHero
SHAYEHHS NIOTHOCTH HCHNLITHIBAGMOfl NMOpPOAW COOTBETCTBYET
xo9¢ppuunent nopucroctn ee €&; = 0,805, a cpemmsa senmumna
ero no samauynpanms necca €, = 0,806, [loncrapnss sTH

sHauenns B popmynmy H. M. epcesanora, nonyurM pasmMephi
npocanKu:

S, = 2.806-0,805 ; 1750 = 82,7 cm,
" 1+0,806

dTa penEuEHA clywafiHo cosmana ¢ npocanxkofi mambonee
onycTRpmerocs penepa 14 m oTAEYaeTCs OT BLIYHC/ABHHO# NO
HSMEeHeHHIO MIOTHOCTH NMOpOAB B NMpomnecce ee 3aMaydBaHHS
NHUL Ha 2,2 CM,

TaxaMm xe cnocobom onpedefleHnl pa3Mephl Npocanox no
30HAaM, BbiAe/leHHHIM B COOTBeTCTBHE ¢ IMyOHEAMHE pa3MemeHHS
penepos, [ns xaxnof 3 HEX yCTAHOB/IEHH CpedHEe BEJHYHHBI
NPHPOAHOro AAB/IeHHs NpPH BOAOHACHMEHHF IpyETa H CpemHHX
ero pa3aMepax No 3aMaumpanEs (Tabn, 2).
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CyMMapH ag lTpocanka, BbIMHC/IeHHAH nNocnofHo, noyTH
CoBnalaeT C peNHYHHOK ee, Olipenenlennolt Ansg eceff npocanoy-
HOU Tonmmu, Cnenoparensso, Ofpelle/leHNe pasMepoB 0 XKHA4eMOof
IPOCAAKH MMXKHO NpPUM3BOAHTEL A BCey TONMH npocajJoqHof
NOpOAbly HCNONBL3YS A STOroO OCpellHeHHble 3HAYEHHS pacyeT-
HeIX moxkalarteneit, lenenne ee ma SlleMeHTapHbie C/OH, 0CO-
Genno Menxme, o HCIIONB3OBaHHEeM pe3y/IbTATOB eOMHHYHLIX
HCIBITAHHH, TONBKO YCIOXHSET PacyeTbl H YaCTO NMPHBOAHT K
CymecTpeHHLIM omubxam, Taxof pacwer ClleAyeT NpHMEHSTH
JIHIIE NpH BHIYHCJEHHH NPOCAAKH IO MyOHHHEBIM 30HAaM,

PaaMepnl npocaaxu no MEeTOAy ABYX KpPHBBIX MOXHO YGT&=
HOBHTE Yepe3 OTHOCHTeNLHYIO BeIHYHHY NpPOCANOYHOCTH HJN NO
hopmyile, HCK/IOuaOme f [TPOME@XYTOYH b€ BLIYHCACHHS:

€p-Ep .. _0,803-0,808
= = T =
i I fE. s b geg - o0~ 88,2 ou,

roe €, - KO3(pPHUHEHT NMOPHCTOCTH FpyYHETa, onpelellgeMkl i
10 KpHBOH CXHMaeMOCTH s obpasnos ecTecTBeH-
HOH CTPYKTYpPhl H BAAXHOCTH, COOTB @eTCTBYIOmH
CpefHeMy OaB/IeHHIO B ﬂlp:}canuqnﬂﬁ TO/lNe, pap—
HOMY P=1,68 kr/em”;

/
€p = TO Xe NNA BOAOHACHIMEHHOIO rpyara;
H - mMommocTs cxmmaemoro Cllog, CM,

[Ipocanka, Bhi9EGNeHHAA KO MeTOoNy ABYX KpHBBIX, Ha
7,3 cM MeHblle OnpelesleHHOH HO H3MeHEHHIO KO3(ppHuHeH Ta
HOPHCTOCTH NpHR 3aMAYHBAHHK Jeeca H Ha 9,5 cM Menbme
ITpOCALKH, IOACYHTAHHOH NO OOHON# XPHBOH I/H BOAOHACKIIIEH —
HOTr'O I'PyHTA, 4YTO CBHAETE/NLCTBYET O HeCOBEepPHEHCTBE ITOIO
MeTona,

[AnaTensias QEALTPANES BOALI Yepe3 TOMMY JeCCA Bhid-
Bajla B HE8M DpSOd H3MEHeHH#, OOye/IOBHBIUIAX NMOTepl0 HM NpoCa-—
nourocTH, Haubonee cymecTBEHHO H3MEHANAChE €r0 BIAXKHOCTD,
KOTOpas [0 3aMAYHBAHHA B CpeAHeM IO TO/IMle He NpepHllala
10%, lNpr 3amMayuBaHEE B 30He BEePTHKANLHON OWILTDANHE BIAX-—

185




HOCTH MOPOALI COOTBETCTBOBANA NOMHOMY MR GIH3KOMY K
NoTHOMY HackimeHHo, IleppoHavanbHas Be/IHYHHA ee He BOCCTa-
HOBH/IACH AAaXe Yeped WIeCTh MecHlUep NOCle NPeXpalledds 3a.-
MAYHBAHHS .

[lopbimenHe HaNpsDKeHHft B nopode, 00ycCl/ioBjieHHOe yBhax.
HeHHEM ee, NPHBe/O K HapylleHHI NeMeHTAlHOHHLIX CBf3ef
MeXIy YaCTHONAMHE I'PyHT&, 9YTO BLI3BAJIO CAMOYN/IOTHEHHE Npo-
canogHO#f TONmMHE, a ClledOBaTe/IbHO H NOoBhilleHHe 06BeMHOro
Beca CckKelleTa I'pyHTa, PACCMOTpPeHHOE€ BHIIIe,

B peaynbrare ANHTeNBHON (QHIBTPAINHH BOALI B Jlecce
OpORCXOAaT oOMeHHbIe peAakllHH, BhI3bIBAKIHEe pACTBOpeHHe
BOMHO—-pPACTBOPAMEIX colleff ¥ oBpa3oBaHnHe HOBHIX COeNMHeEHHH,
dT0, HeOOMHEHHO, NPEBOAHT XK H3MEHeHHIO I'paHy/JOMeTpHYeCKo~
ro cocrasa necca, [louTE no BceMy pa3pe3dy (QHKCHpyeTCHS CHH-
KeHHe codepxanms (ma 1-2%) rAEEAECTO# (QpPaKkumHE pasMepoM
mesbme 0,005 MM, To xe HabnlonceTcs H e Qpakumef KpymnHoO
neE pasmepoMm 0,05-0,01 mm(prc.4). Cooepxasme nmecuanof
¢paxner (1-0,05 MM, HaobopoT, yBeIHUH/IOCH MOYTH MO BCe-
My pa3pedy, XOTd Ha OTAeNBHEIX I'NMyOHEAaX Npoc/iexH BaeTcd
yMeHBIIeHEE ee,

HaMeHeRHe TI'paHy/JIOMeTpHYEeCKOI'O cocTaBa Jlecca NpH
ONMETeBHOM ero 3aMAYHBAHHH OTPA3H/IOCE M Ha XapakTepHhIX
BIaXHOCTAX mopoldn. Cpelnsa BlaxsocTk Ha npelejle TeKydec-—
TH ypenmumnack Ha 0,5% (c 25,8 mo 26,1%), a mnaxHOCTEL Ha
rpasEle pacKaTsipands, Hao6opoT, ymenbmmnack xa 0,7%(c
20,3 no 19,6%). B peayabrare 3TOr0 4YHCIO NVIACTHYHOCTH
soapociao Ba 0,8 (e 5,7 no 6,8).

Hambonee cymecTepeHHBle H3MEeHeHHs NpeTeplnelnH coAep—
XamEecs B JlecCe BONHO-PACTBOpPEMEIe conln, [Uis REX H3ydeHHs
NPOH3BOARIMCH BOMAHBIE BBHITSHKH, NPHIOTORJIGBUINECH IIpH CO-
oTHOWeHHM rpyHTa X BoAe 1:10 m maTHMEEyTHOM B30a/NTHIBAHEH,
H3 OpyX myppoB, 3aNI0XKEHHBIX BHE KOT/IOBAHA, H H3 NBYyX HAa
oHe ero mocne 3amavdBannsd, OOHAKO BOAHLIE BREITSXKH He
HARIEKalOT H3 I'pyETa BCEro KOMEYeCTBa BOAHO-PACTBOPHMEBIX
cone#i, IlpE MX MOBTOPHOM BHINO/HEHNH OTMeyeno, 9TO COodep—

X aHHe BOMHO-~PACTBOPHMBIX cOAeldt HepelKO npephlllaeT HX
KONEYeCTBO B NMepBhiX BhITsXkkaX, Hanprmep, mo NAaHHBIM
¢.U.Boporosa u B.JI.[AmueTpresa /1/, colepXamue NerkopacT-
BOPHMEIX COJIefi NpH TPEeXKPATHHIX BHITSKKAX B Jeccax Il pF—
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ramkeHTckoro papona B 1,5-2,06 pasa seime, 9eMm npu oaEO-
KPATHHLIX BBITSOKKAX,

[MonrocTeI0 BOAHO-PACTBOPHMLIE COJIH, CONepXAallRecs B
lecce,B TOM YHCIe I'HNcC M kapbOHATLI, H3BAEKAKTCH BhITAX-
KaAMH p 9% —HO#f consHO# kmuciiore npa 30-MEHYTHOM kKHngYe -
HuH, Peaynbrarel nepecyeTa H3 HOHHO# (POpPMbLI B COJEBYIO
A8HHBIX XHMHYECKHX AHAIM3OB [0 BCHOMOraTellbHOf CXeMe
*CAHUHUPHU” /[2] pnaior Gonee nonHoe npeacrtaplleHne o6 m3me-
HEeHHsIX B BOAHO-PDACTBOPEMOM KOMIVIEKCe Jiecca NpH ANETelb-
HOW ¢HNBbTpALHH 4Yepel3 Hero BOALI (puc. B).

B uenoM B npocafo4Hoi nopode nocliie ee ANHTeNBHOI'O
3aMAYHPBAHHA BLIAENAITCH ONpe 4CHCO BhIpaAXeHHLIe 30HEI: BepX-
HAg - Ao ray6mum 12-13 M, XapakTepH3ylmascs NpeHMylecT-
BEHHO BblilIe/layHBAHHEM J/IeKOpacTBOPHMEIX CoOJleli, HHXHAA -
or 18=14 no 18 M, oTnmyalomasicda HX Haxonnenuem, Obmee
codepXaHHe JNerKOpaACTBOPHMEIX COJeH IO BOMOHLIM BBEITAXKaM
Ha raybmae 2-13 M cHmsmnock c 0,44 no 0,18%, a B mETepBa-
ne 14-18 m, maobopor, Bo3pociao ¢ 0,46 no 0,84%, B nenom
no paapedy OHO Bce xe cokpartuiock c¢ 0,45 no 0,38%,

Conepxasne J1erKOpacTBOPHMBIX COJlef: Ca(HC03]2 ;

NaCl, Na,S0, m MgS(0, , onpeneneHHoe NO BOAHLIM BEI-

TSDKKaM, yMeHbUIWIOCE IO BCeMy pa3pe3dy H pachpeldeligeTcs
paBHOMEpHO, 1 Aakas e 3AKOHOMEPHOCTEL NpPOCHeXHBAETCH

B QJig yIVIeKHCIIOI'O MAarHHg, CpelHee CONdepXaHHe KOTOpOro
no pa3pes3y cHr3HIock ¢ 1,87 mo 0,88%.

KonugecTBO pBOOHO—-pacTBOPEMAIO I'HIICA, CyAd N0 pe3ylb-
TaTaM aHalu3a BOOHON BRITHXKH, pe3KO yYMEeHEBUHIOCE A0 I'ily-
6uaer 10,0 M, a HEXe yBe/lHYW/IOCH NOYTH BABOe, OCOOEHHO
ma rny6mae 14,0-18,0 M; cHEXeHHe ero COMAepXaHHd MO COMS-
HOKHC/IOH BBITSXKe npociexspaercs no raybusm 13,0 M, a
amxe (14-18 M) oHO BO3pacTaeT mMo4YTH B TpH pasa (Tabn, 3).

Cpendee COOepXaHHe YIVIEKHCAOIO Ka&JBIHA BO3pocao OO
pcemy paspesy Ha 1,14%, a B pepxue# aome Ha 1,48%. ITo,
HEeCMOTps Ha CymecTBeHHyl0 yOniib ApylrHX COCTABHBIX KOMIO-
menToB, obecneunnio npupocT cone# Ha 0,32%., _E pacipenesie=
HEHH YI/IeKHCJIOI'O KajlbllHg MO paspedy OTMed4eHAa 3aKOHOMep-
HocTh: B BepxHelt 10-meTpoBoii 3oHe Oollee BeICOKOe codep-
KaHHe, A HEMe = MMocTelNeHHO yOnpalomee Kak A0 3aMOYKH,

TAK H NOCJIe,
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[Ipy samauynpanuu necca NpOUCXOOHT pacTBOpeHAe BOMA-
HO=pPACTBOPDHMBIX CO/leli H BLIHOC pPACTBOPEHHLIX BellecTB B 60—
lee HuOkMe ropu3onTel, Haubonee unrencupHo 3ToT npouecc
TpoTeéxaeT B BepXHel, Oojlee BOAONpPOHHUAEMO}, YACTH TOMIWLM,
obnanaianeit BLICOKOK NMOPUCTOCTbIO. Hapaay c¢ sTtum 3aecs
MPOHCXOASIT M OOMeHHhle peaKUHMHM 3a CYeT CROOOMHBIX 3JeMeH-
TOBy, NOCTynaloWxx c BOAOH M OOpasylomuXcs NpH pacTBoOpe—
HHH BONHO-pACTBOPHMBIX coleil, B peaynbrate 06pasylorcs
HOBbIe COeNHHEeHMHA, B YACTHOCTH YIVIeKHC/blfi KalbUHl, B HHEX-
Heli 30He ANg ero ofpasopanus He GLIIO HaNleXALlHX yCno-
BHi, & Ang runca speck Owbiiu GrnaronpusiTHble ycliopusa: 6o-
‘lIee BbICOKASi KOHUEHTpAaUHKsl BOOHOIO PACTBOPA H MeHbllasd
CKOPOCTBb ABHXEHHHA BOAbl, 00d3aHHAS NOBBLIIEHHOH MJIOTHOCTH
nopoAel, u Gonee BoiCOKas MHHepaTH3aLMS IPPYHTOBO#H BO/El,

Jlecc, B cuny Gonwwoi nopucTocTH, o6ManaeT NOBOMBHO
BEICOKOWH BOAONpOHHUAeMOcThbio, [lo MHOroumcneHusiM onbiTam,
BbINONIHEeHHBIM Ha [xwuaakckom maccuse B 1970-1971 rr. no
MeToay H.C.,Hecreposa m H,H,Bunnemana /37, KO3(QhHUHEeHT
¢puIbTpauMK Jecca u3Mmensiercs ot 0,05 no 1,00 M/CYTKH.
OCHOBHBIM (akTOpPOM, BIAHAIOIMMM HAa erIo pasMmepbl, dBflgeTcs
MIOTHOCTE nopoaksi, CodepXaHWe IIMHHCTON $GpakUuy B Hel
HeBe/IHKO; OHa pa3MellaeTCs NO pa3pe3y paBHOMEpHO, a clle—
AopaTe/lbHO, CyUeCTBEHHOI'O B/AHAHHS Ha BONOMNpPOHMIIAEMOCTh
NOpPOABl OKA3aThk He MOXeT,

Pacnpenenenue cpennux zHauvenwuii ko3dduumesTa $pHIBTpa—
IHH Jlecca B 3aBHCHMOCTH OT MJIOTHOCTH MNOPOALI MOOYHH GeTC
HEeKOTOPO# 3aKOHOMEpPHOCTH, HANOMHHAKI el KPUBYIO CXHMae=
MOCTH Jlecca NpH HachimeHHH ero sono# (pmc.B). IMTo Helr misa
BepXHeji O-MeTpOoBO¥ 30HLI KOI(YOHUMEHT (PHALTpALHH paBeH
0,4-0,5 m/cyrku, a ana CpeAHero 3HavyeHHs O0beMHOro Be-
ca cxenera rpyaTa (1,42 /M) - okono 0,3 M/cyrku, o sa-
Be pll €H HH npncaﬂxuanﬁmhmblﬁ BeC CKeJjleTa I'DyHTa B CpeldHeM
no Tonme 1,49 /M , TakoMy ero sHayeHuHo no KpHBOii CcO-
oTBeTCTBYeT KO9¢pPpuumeHT ¢uabTpanuu 0,2 M/CyTkH, YTO COBMa—
NaeT C onpefe/leHHOHW ero BeJIHYHHOH MO 3aBeplieHWH 3aMayp-—
BaHMsl ONs TO# Xe NI0THOCTH. Lpyrie 3HayeHus oxazanuchk
elmle HHXe, HC OHH COOTBETCTBYIOT 6oilee BBICOKO{ MIOTHOCTH

Nnoponkl,
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OGvermusru bec cxenema zuynma, my/m3

Puc.6., I'padux sapucumMocTr kospdpuumenta PHALTpAaUHH
OT 00BEeMHOI'0 Beca CKeleTa NecCoBOro rpyHTa;
e Cpenume sHauyenus xooppuumenTa PUIBTPAMHA MO
LxuzakckoMy Maccupy;
e JHAYEHHUY] KOSpouUHeHTa (HALTPALHH IO ONBITHOMY
KOTAOBAHY

M3allo)x eHHOe NOo3Bo/seT chelaThb CAeAylOmHe BLIBOOLI:

i, PasMeps npocanok, sabuxcHpopaHHbLie B HaType IpH
ONBITHOM 3aMayHBAaHUM, NPAKTHYECKH COBHANAIT C HX BelH-
HHEaMH, oNpellel/IeEHBEIMH IO pe3ylbTaTaM HCHOBITAHEHR CHMEMAae—
MOCTH /lecCa eCTEeCTBEHHO# CTDYKTypbhl C HACHIMEHHEM ero
BOAOH, OTO MO3BONSET OTKASATHLCS OT ONLITHLIX 3aMAYHBAHK K
MpOCafOYHEIX I'PYHTOB M NPOTHO3HPOBATH MPOCAAKH 1O 1a80-
PATOPHBIM ONpefelleHUsSM OTHOCHTENLHO# 1pOCANOYHOCTH,

2, Copnanenne pa3mMepoB NpocankH, unpe,&aae‘numx mo
pesy/ibTaraM KOMIpPeCCHOHHBIX HCHbITaHHH 06pa3nosB ecTecT-
BEHHO} CTPYKTYpEl C HaCbilIEHHEeM BOMOH H Eatfnmn" " |
nponecce ONBITHOI'O 3aMayHpBaHug, ybeXxOaloT B NpPapBHILHOCTH
CAoeNnaHHBIX pacyeTOB NpeAnosiaraeMofi Npocalk# [/l BCero
Lxn3akCkoro Maccupa € y4eTOM padlHYHO}H NMIOTHOCTH NMpO-—
canoyHoyt mopoAdsl no 3oHaM, Hna Booopasnelop BepXxHei u
CpedHeji YaCTH KOHYCOB BBLIHOCOB; I'lé MOUHOCTEL [pocado4dHOM
Tonmu nocturaer 15-20 M, npocanka or cobcTpeHHOrO Beca
rpyata MoxeT OwiTh 75-100 cM, B noroo6pasHbiX NMOHMXEHHSX
Ha TOH e TeppUTOpHH, I'le NJOTHOCTE NOPOAbI HECKOJAbBKO -
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Buille, a MOWHOCTL ee o0ubiyHo He Goabwe 10 M, - 25-40
CM, Ha nepudpepuu KOHYCOB BBIHOCOB, I'lé MOWHOCTE npoca-
Aounofi Tonmmu obycnopilena ypoBHeM I'pyHTOBbIX BOA M He
npeppinaer 10 M, npocanka oxunaeTcsa scero Auweb 5 15-
20 emMm,

3. Pacrpopenue /ierkopacTBopEMBIX colel B npocanoy-—
HOW Nopoae U BbLIHOC MX B HHUXelleXallHe 'OPH30OHTLI KOMITEeH-
cupyerca obpasopanuem Golee TpyAHOPaCTBOPHMEBIX co/lei, B
HACTHOCTH yIr/IeKMC/IOrO KallblHdA, 3a CYyeT OOMEHHBIX peakllHii,

4. llocnenpocanounsie nedpopmaunu, wabnwoaawiupecs Ha
Kananax, BOAOXpaHH/IMIIAX H NOA COOpyXeHHaMH, oBycnopieHb!
HE BLIHOCOM pACTBOpPEHHBLIX BOOOH CcO/ell, a He3aBePUEeHHO  THIO
MPOCANKHK NNpPpH NOAr'OTOBKE OCHOB:AMH H pPeXHMOM YB/AXKH 2HMd
MPpOCANOYMHOW NMOpO/bl B Npouecce IKCIVIyaTalHH COOPYXeHHil,

Il aTeparTypa

l. ®.HU,Boponos, B.JI.AMurpuen, [Npocanoydsie sBieHHs B JeC—

cax llpurawkenrckoro pajoda, TalWkeHT, H3O-BO
YadbAH, 1840,

2, JI.C.Kynnuknit, U.H.Bopnosckas, BcnomMorarenbEas cxema
ans pacyetra cO/eporo COCTABA MO AAHHLIM XHMHYEC—

KOI'O aHal/li3a BOA, BOMHbLIX H CONSHOKHAC/5IX BhITSXEK,
Tp.CAHHHUPH, pBrin. 98, Tawkeur, 1959,

3. A.H.Kpyraos. Peayaurarsl HaTypHslX HCClenopaHmii npoca—
QOYHOCTH I'py T ., TeXHHYECKH{f NMPOEKT OpOlIeHHSN
H OCBOEHHs ' BOit oyepelH [“H3AKCKO# CTenu B
YaCCP, ®ouanm Cpeaasrunposoaxnonka, 1973,

4, BpeMeHHbl® yKa3aHHSl MO NMPOSKTHPOBAHHIO OPOCHTOCMLH X
CHCTeM Ha npocanouHelX rpyHrax - BCH4-66. M,, Mun-
meanopoaxoas CCCP, 19686,

S. B.H.Mymenckuii. Ocionnl PUSHKO-XHMHH INIHHHCTHIX IDYHTOB
M HX HCNONL3OBAHMe B CTpOoMTeALCTso., M.l
s loccrponuanar, 1963,
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Ae Pelllynvrun, A.C.XabupoB. /[ABrickue nom-
SGeMHHX BOJI K CKBaA¥UHAM CUCTEMATU-
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P.M.I"'op6aueB. HaTypHHe onpeneseHuUs
¢uabTpauMM u3 KAHANOB, DKPAHU-
POBAHHHX OETOHHO=IJIEHOUYHOU# 06—
JULOBKOMU

P.M.I'opbaueB. [loTepu BOOH M3 KAHAJOB=-
JOTKOB B ycxoBuax ['oxonHo#t cTennu

Jl.A.I'exrep, C./l.Kebepae, A.C.KoHnzmaxos,
B.B.llepeneanxura. HexoTopHe pe~-
3YJbTaTH HATYPHHX MCNHTAHUA CuU-
POHHHX BOIOBHNYCKOB HACOCEHHX

CTAHUMM C KDYNHHMM OCEBHMM HACO-
caMu

BeM.lInkynun, ®.A.ACyraaver. 0O norpem-
HOCTAX pacueTa I'MAPABAKUECKOI O
yAaapa no npubOJuxXeHHHM 4YeTHpeX-
KBAAPDAHTHHM XapaKTepuCTUKaM

®.A.AGyranneB, M.A.XycaHoB, A.J.Jagan-

XaHOB. JJIEKTPUUYECKMEe CHOoCOOH TOop-

MOXEHMS HACOCHHX arperaToB IOCJAe
UX OTKIANYEHUH

A.J.liMaHaTOB. BMHTOBHE NOOBbEeMHUKU GOAb=-
WO# I'py8ONOABbEMHOCTM AJAS SaTBOPOB

I'MIPDOTEXHUUYECKUX COOpPYXeHui

0.A.Vi0parumos. O BHOOpe pazumyca noBepx-

HOCTHHX CEIMEHTHHX B3aTBOpPOB

HeH.HpyraoB. OnnTHHE MCCaeLOBaHUA U Inpor =
HO3 TNIpOCAfOYHOCTH JieccA HA JXUM3aK-—
CKOM MaccuBe aasi 0OOCHOBAEMSA NpoOeKTa

MEeJUOPATABHOMU CUCTEMH
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YIOK 628/627 (282.255.1)

TAXUATAWCKHUHU T'MAPOY3EJ/l HA AMYIAPBE.
Manakos C,K., Annpeann M,A. - I'mnpasnuyeckme, QHABTpa-
NHOHHbIE H CTATHYeCKHMe HCCIelOBAHUH THAPOMeNHOpaTHBHbBIX
CHCTEeM M I'HAPOTeXHHYeCKuX coopyxeHui, C6,Hayd. Tp. HH-Ta
“Cpenasrunpoponxnonox”, pein,5, 1974,

B crarbe HM3n0XeHbl XpaTKue CBEeAEHHd O NpOeKTHpPOBA-
HHH H CTPOHTeNbCTBEe nepBoro Ha AMynapbe ruapoyana, [lpu-
BOOATCH OCHOBHhIe NPHHUMIHANTBHBIE CXEeMbl KOMMNOHOBKH I'HApPO-
y3n1a c puiDOpOM OCHOBHOI'O BapHaHTa; HaeTcd psd HOBBIX
KOHCTPYKTHBHLIX TeXHHYECKHX pelleHHMH, NpHHATHIX B NIpOeKTe
FPHEOpPOy3/1a M OCy ulecTBIgeMblX B HaType, llpuBeneHnl AaHHEbIE
O BBINNOJIHEHHH IIepBOj O4YepedH CTpPOHTenNbCTpa I'HApOY3/a,

Tabmun 3, manwocrtpaunit 4, 6ubnmorpagnic 3.

YAK 626,134

NMPOTHBO ®HUJILTPALHOHHA A 3ABECA B OCHOBAHUWH
3EMJISIHOM IMJIOTUHBI YHMMKYPTAHCKOI'O BOAOXPAH U/1H-
HIA HA PEKE KAUWKAIAPDBE. lllagopocr HU.B. - 'mnpapnn-
YyeCKHe, (uUIbTpalHOHHbIe H CTATHYECKHE HCCJedOoBaHHs THOPO~-
Me/IHOPATHBHLIX CHCTEM H T'HAPOTEXHHUYECKHX COODYXEeHHH,
C6.Hay4, Tp. HHi—-Ta “Cpenaarunpopoaxionok”, smim.5, 1974,

B craTtbe u3noxeHb obiine cpedeHHs O BOOOXpAaHHIHINe,
onucaHsl (HIbTpPAUHOHHbBIE SBJIEHHS B OCHOBAHHHM IVIOTHHbLI 3a
nepuoad 3akcnayarauuu ¢ 1960 no 1973 r. PaccMmoTpeHsl HTOI'H
aHanu3a (HILTPAUMOHHON YCTOHYHBOCTH I pyHTOB OCHOBAHHS
NAOTHHBI M MOTHBHPOBAHHO [NOKa3aHa HeobXOAMMOCTHL yCTpPOi—
CTBa MPOTHBOPHIbTpPAIKOHHON 3aBechl, |IpuBedeHO KOHCTpyK-
THBHOE ONUCAHHEe OCYUWEeCTB/ASeMOro ONbITHO-NPOH3BOICTEEeH—
HOI'O y4acTKa NPOTHBO)UILTPALHOHHO) 3apechbl, BHAbI NMpPHMeHse-—
MbIX MHBEKUHMOHHbLIX PACTBOPOB M OXHIaeMblie pel3ylbTaThbl,

Tabauu 1, naniocrpaunph 3, 6ubaumorpaduin 19,
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YUK 627, 82

UCCJIENOBAHUE HATIPAXEHHOIO COCTOHAHUSA OC-
HOBAHHWUA [VIOTHHBI ®APXAACKOI'o I'rMaPOY3J/l1A. Topo-
pag HU.M,, Topman JI,A, - 'mnpaenuueckue, PpulAbTpauuoHHbIE
H CTATHYeCKHe HCCNeNOBaHHMA IHAPOME/ITHOPaTHBHLIX CHLTEM H

PHAPOTeXHH4YeCcKuXx coopyxeHuih, CO, Hayy, Tp., mH-Ta “Cpenas-
runpopoaxnonok”, pein,5, 1974,

B cTaibe naHo kpaTkoe onucanue HCCIeNOBAHHS Hallpd—
MEHHOI'O COCTOSHHSA OCHOBAHMA I/IOTHHLI PapXalckol'o IHApO-
yY3da OT pacyeTHbIX OCHOBHBIX M 0Cc00bIX COYETAHHH CHIOBLIX
BO3OeHCTBHHA, a TakXKe MpeACTapleH pacyeT BeJAHYMH-l pedpa—
PHTEe/NBHOI'O HATHAMXEeHHd aHKepHbIX cBdA3eji, Np¥ KOTOpPOM pacTH-—
FHpalollHe HAanpsiXeHHs B NodoulBe CO CTOpPOHblI BepXiero bHiheda
noraualoTea AONOIHHTEeILAOH aHKepHO# MpHIrpy3koi. Mcciaeno-
BaHua 10 OplyKy WM BOAOC/AMBY OBITH BBINIOTN2HBE! TOJASPH3ANHOH—
HO—ONTHYECKHM MeTOdOM Ha MJOCKHX MOAengX, H3roTopleHHbIX
M3 OpPraHMYeCKoOro cTekia (MoadiMeTHIMeTakKpH/IaTa ' B COOTBeT-
CTBHH C yC/IOBHAMH PH3NYECKOI'O reoMeTpHYeckKoro mnoaobns,
MonenupopaHue HANPSIXKEHHOT'O COCTOAHHMSA OT paCyeTHnIX Harpy -
30K OCYylIeCTB/IA/I0Ch Ha ueHTpobeKHON HCNLITATENbL!INOH MAlIHHe
(MaccoBble CH/AbI B2Ca COOPYXKEHHS M CejCMHYecKOro Bo3dej -
CTBUS), A TawKe C NMOMOWKIO COCPENOTOYEHHbIX CH/I, NPHIOKeH-
HEIX NMOCPeACTBOM CHCTEMbI AByXonmopHuiX Ganouex (annpoxkcu-
MaNOHs TPeyroilbHOJi M TpamelnerfalbHOi NP T'HAPOCTAaTH4YeC—
KOPO AapileHus) .

HarpykeHue Mofedei MPOBOOMWIOCH [0 peXHMy “3aMOpaxh-—
panug” nebopmaumit np Temneparype 1158°C ¢ nocnenyiomei
06paboTKoii KapTHHLH HANpsXeHHO-NePopMHPOBAHHOIO COCTOAHHS
B MOOSIISX HA MOJASPH3AUHOHHO-ONTHYECKHX H ONTHKO-MeXaHH—
yeckux mnpubopax,

PasnefieHne HanpsiXXeHHii B TOYKaAX pACYETHHIX CedeHHi
BBINOJIHEHO COBMECTHuIM pelleHHeM ypaBHeHHW 0149 CyMMbl H pas-
HOCTHM TVIABHBLIX HANPAXEHHH {O:+6; ) 1 ( 5.« -ﬁ; Y BbIpa-
MeHHbIX Yepes nonepeuHbie AepopMAalMH MIOCKOH MOOEIH, a
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TaKMe yeped ONTHYECKYO pajHOCTE XO0lA, HOMEepaeMylo NoAdpH-
SANHOHHBIMK nprbopama,

Peaynbrartol npopefeHHofi paboTul HANKOCTPHPYOTCH YepTe-—
KAMH 3MI0p BepPTHKANLHLIX HOPMAIBLHBLIX HANpAXEeHHH t.‘,}; y Aefli~
CTBYOWHX B I'OPH3OHTANBLHOM CeYeHHH 10 KOHTAaKTy Mexny
pyHOAMEHTOM M OCHOBAHMEM IUJIOTHHLI, KOTOpbie lpeAcTaplens Mo
OblyKy M BOAOC/AMBY NpPH OCHOBHOM M 0CO0OM pacCYeTHLIX COoYe-—
TAHHAX HApYy30K, 4 TaKXe OT BO3[AeHCTBHA EOMHHYHOI'O yCHIMA
B AHKepHOH cucremMe,

Hnnioctpauniy 3, 6ubnmorpadpun 7,

YIOK 65,012.122(627, 833: 626,82)

MPOU3IBOACTBEHHLIE UCCIEAOBAHHWA ABTOMATH-
YECKUX BOAOAEUCTBYIOUHNX 3ATBOPOB INOCTOAHHOIO
TOPHU30OHTA BEPXHEI'O BbLE¢A C IOIIJ/IABKOM HA OBLIWB-
KE U C BEIHOCHLIM U TIOITJIABKAMHU, Inyrao b.C., 'mpu-
yep B,K., - l'nnpaBnnyeckune, ¢puaLTpalHOHHEIE H CTaATHYECKHEe
HCCllefOBAHHS IHApPOMEJHOpPATHBHEIX CHCTEM H TFHAPOTeXHH4YeCKHX

coopyxeHuii, C6,Hayy, Tp. uE-Ta “"Cpenasrunposoaxjonok”,
BeIND, 18974,

B cTaThe KpaTkoO H3N0XeHa HCTOpHA pa3paboTKH H NpHMe-—
HEeHHS B NpPOEKTAX HHCTHTYyTA ABTOMATOB [OCTUAHHOI'O TOPH30H-
Ta BepxHero 6neda c nomilaBkoM Ha OCWIHBKe H BbHIHOCHLIMH
nonj1asKaMHK, ONHMCHEIBAIOTCH MEpONpHATHs, NnoHadoOmBllnecd
nja OOoBedeHHS 3IKCllepMMeHTalbHbIX 0Opa3nos 3THX 3aTBOpPOB
no. paborocnocobHoro cocrosdHsd, NPHBOAATCA pe3ylbTaThbl HX
NpPOM3BOACTBEHHBIX HCHMbiTaHHH. LHaHbl pekoMeHOAUMH NO NpHMEe-
HEeHMIO MCC/le[lOBAHHLIX KOHCTpPYyKIHi, HX pacyeTy H KOHCTPYHpO -
BaHHKIO,

Tabnuu 2, maniocrpauni 7, 6ubnmorpapmit 8,
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YK 626,212.001,57

HCCJIIEAOBAHUE OBXOOAHOW ¢$MU/ILTPALUU TJ10-
THHbBl AHAWXAHCKOI'O BOAOXPAHMUJ/IUIIA., Jlapuna /1,B. -
I'nnpasnuyeckue, puNbLTpaUHOHHEIE M CTATHYECKHE HCClleno—
BAHHS T'MOPOME/IMOPpATHBHbBIX CHCTEeM H THApPOTeXHHYeCKHX

COOpyXeHHit. C6, Hayd. Tp. HH-Ta “Cpenasrunpopoaxionok”,
BBIN,S, 1874,

Pabora nocesimeHa mccienopaiuaM o6XoOHOH (GHALTpa—
UMH AHOMXKAHCKOH NAOTHHEI MEeTOOOM 3/eKTPOrHIpPOOHHAMHYe—

CKO#i aHasorun. llenp HACTOAMEX 3KCNEepPHEMEHTOB — NOAYYHTEL 06—
lnee npeacTapicHHe O KapTHHe ¢uAbTpauun B ob6xoa GeroHHOH
NIOTHHBLI, AaTh I'HApPOAHHAMHYeCKHl pacuyeT mapaMeTpoB (HALT-
pauuu,

Tabnuu 3, unnwocrpaunit 3, 6ubnuorpaduir 6,
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YAK 626,862,4,001,80]

UCCJIEAOBAH UE BOLAOINMPHEMHONA CNOCOEBHOCTH
KOHCTPYKUHNA 3AKPLITOIO APEHAXA B JIABOPATOPHBI X
YCIJIOBUSAX, Cepebpenunkos ¢.B, - mapaenuveckue, $rNbTpA~
UHOHHbIE H CTATHYECKHEe HCC/NeNOBAHHS FEAPOME/IHOPATHEBH LI X

CHCTEM H THADOTEXHHYECKHX COOpyMEeHHI, C6.nayy, Tp. u-Ta
"Cpenasrunpopoaxionok”, BuIN,S, 1874,

Hanoxen obmup noaxon x OlleHKe BOOOIPHEeMHOf cnocob-
HOCTH KOHCTPYKUH# 3aKphiTOro ApeHaxa, [lis cly4as N/0CKO-
PANHaNbLHOTO JBHXEHHS I'DYHTOBOA BOAL B6IH3H ApeHb! Npeano-
KEeHbl 38BHCHMOCT#, NO3BOJAIOMNEE BLIYMCAHTEL 110 IKCIepHM eH -~
TAlbHbIM NAHHBIM XKO3(PPHUMEHT OTHOCHTENbLHOIO yMEeHLl eHRg
AnaMeTpa /[peHbl 3a CYeT HeCOBepIWeHCTRA ee KOHCTPYKUKK,
[lpaponarea ocuosuuie PE3YNLTATEl ONLITOB € PANINYHLIMM KOM~—

CTPYKIHAMH [OpeHaxa, MNoJy4YeHHLIe B nabopaToOpHLIX yCNOBHSX,
Wnnwocrpauny 2, 6ubamorpadus 7.

YOK 551,49:626,862.4

ABUXEHHE TNOA3EMHLIX BOId K CKBAXHMHAM CHUCTE-
MATHYECKOIo BEPTHKAJILHOI'O APEHAXA B [ABYCJIOH-
HOW AHU3OTPOIHOHK TOJIWE, Wyaeres A,$,, Xabupoe A,C, -
FmopapnuyeckHe, (HIABTPALHOHHLIE M CTATHYECKHe HCC/edoBa-
HUS TFHAPOME/MOPATHBHLIX CHCTEM H TIHAPOTEeXHHYECKHX COoOopyXe-
uui, C6,Hay4. Tp. HE-Ta "Cpenaarunposoaxaonok”, swin.5, 1874,

B cTarbe paccMmaTpHBaeTCs ABHXeHHe I'PyHTOBLIX BOA
npm paboTe CHCTeMAaTHYECKOrO MJIOmMAAHOIO ApeHaxa B ABYCIO fi-
HO# To/me, MOACTHIaeMOl ciabonpoHHIaeMofi NMPOCOHKOH,

[Monyyenr: pacueTHbie QOpPMydsl OS ONpeldeleHHs HaNoOpOB
B o6orx nnactax, Pe3yabTraThl Moryr GOniTh HCNONbL30OBaHL! B
MeJ/lHOpaTHBHLIX pacyeTax,

HUnniocrpaunit 1, 6ubnuorpadpuin 7,

-
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yIK (626.212:626,.134).001.4

HATYPHBLIE OIIPEAEJIEHUS ®UJ/IbTPALIUU U3 KAHA-
JIOB, SHKPAI-MPOBAHHIJIX B ETOHH O-ITJIEHOYHOH OBJ1U-
HOBKOHM. Topbawes P.M, -~ Tuapapnuueckue, QUIBLTpAaUH OHH bl
i CTATHYeCKHe HCCNeAOBAHMS THAPOMENHOPATHBHBEIX CHCTEM H

PHAPOTEeXHHYeCKUX coopyxenuit, C6, Hayy, Tp, uH-Ta "Cpenaa-
runposoAxnonox”, swin,S, 1874,

fAna onpenenenna 3¢phexTHBHOCTH 3KpaHHPOBAHHS OpOCH—
Te/lbHbIX KaHalop 6eTOHHO-M/IeHOYHO} OO/NHUOBKO} NpOBeNeHb
HaTypHbleé H3MepeHHd (QUIbTpal¥u¥ MEeTOOOM 3aMKHYThLIX BO[d-
HbIX OTCEKOB,

Ha kanane IOP-18-1 B lonoanoi cTenu npu HAamnojHeHHH
B 0,8-1,35 M norepu poaw Ha ¢uneprpanuio cocrapuam 0, 24—
0,36 n/eex/xMm, uto B 80-80 pas mMeHblle ,9eM B 3eMIIZHOM
pycile Npu KO3(ppHUHAEHTe (PHUAbTPaUMH NOACTHIAKIHX I'PYHTOB
0,08-0,42 Mm/cyrka,

Ha KapmmHckoM MarucTpalbHOM KaHajle NpPH HANO/IHEHHH
B 3,64-4,40 M B Hayane paboThl (UILTPANHOHHLIE NOTEpH
cocrapunu 45,4-57,5 n/eek/KkM, a Ha 4eTBepTHI#i Mecdl 3KCIIya-
TauuM xaHana cuu3mnuch B 1,5-5,5 pasa, wro ob6macHsercs
KoNbMaTanueh oO6nMNOPKH, DKpaHHPOBAHAE KaHalla yMeHbIIM/IO
brnbTpaunonasie norepu B /=114 paas,

Tabnauu 2, 6nbauorpapuit 3.



YUK 626,212:626,828,2

MNOTEPH BOALI U3 KAHAJIOB-JIOTKOB B YCJOBUSAX
FroJIOAHONW CTEIH, Topbaues P.M, - Munpapnuveckue,
PUALTPAUHOHHEIE H CTATHYECKHE HCC/eNOBaHHR IHAPOMENHOpAa~
THBHBLIX CHCTEM H I'HAPOTEXHHYECKHX coopyxeHufi, C6, Haywu.
Tp, Hi-Ta "Cpenasrunposonxnonox”, pein,5, 1974.

[lonywena reoperuyeckasg JABHCHMOCTE [/ OLEHKH Be-—
NHYHH Bl DU LT PALKOHHEI X NOTepb 4Yepe3 CTeHKH XaHaloB-l0TKOB,
JKCNEepHMeHTalbHO olpeneselb GHbTpauMOHEbIe NOTEepH Yepes
CThIKH M TpeWHHL B NoTkax, Mlasa ouenka norepb, Bei3pan-
HBIX HCIIapeHHeM C BOAHOH NOBEPXHOCTH /1OTKOBBIX OpPOCHTe/Ne i,
YcraHosnedo, yrto NMpH ANATeNbHOR 3KCNAyaTAUHH JOTKOBBIX
KAHA/IOB MPOHCXOOHT KOAbMATauKs M “caMoyniaoTHenue” Tpe-
UIHH M CTblIKOB, B pe3y/lbTaTe Yero PHNbLTpalHOHHLIe NMOTepH
CHHAAIOTCA B 3~7 pas no CpaBHEHHIO C HaYalbHLME. [lpupenens
BEJIHYHHEl yAe/bHLIX NOTepb H3 KAHANOB- AOTKOB, KOSQOHUHEeHT
IO7IE3HOT0 AeHCTBHs KOTOpbiX B ycnopksx lomomno# crenm pa-
pen 0,888-0,903,

Unnjocrpauni 1, Gubnuorpabus 11.
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y K 626,83:626,26,001.4

HEKOTOPLIE PE3YJIbTATE HATYPHEIX MCIILI TAHUG
CHPOHHBIX BOULOBLINTYCKOB HACOCHLIX CTAHUMA C
KPYITHBIMHW OCEBLIMU HACOCAMMU, Textep J.A., Kebep-
ne C.H., Kounaxos A.C., llepenenkuna B.B., — ['unpapnuyec-
KHe, (HIbTpAUHOHHBIE M CTATHYECKHE HMCCAedOoBAaHHS F'HOApOMe=
NHOPATHBHBIX CHCTEM H IHAPOTEXHHYECKHX coopyxeHuy, C6,
Hay4. Tp. HHi-Ta “"Cpenasrunposoaxnonox”, pmn.5, 1974,

B craTeke npuponsarTcs pe3ynbTaThl HATYPHBIX HCNBITAHHM
CHPOHHBLIX BOAOBEIMYCKOB Kyo-Ma3apcko#i HACOCHON CTAHUHH:
CTelleHb 3apsiXXeHHOCTH CHpOHa NpH pa3/IMYyHBIX NofdayaXx HACO-
ca, B/IHSHHE ee Ha NOPBbUleHHe MPOH3BOAHTE/NbLHOCTH Hacoca H
YMeHblleHHe MOIIHOCTH 3/1eKTPOABMIaTe/d, Be/HYHHL NOTepb
B CHPOHe MNpM pA3JIHYHBLIX NOAAYAX; OLUEeHHBAeTCH HeAOCTATOY—
Hafi 'epMeTHYHOCThE yCTAHOBJIEHHbIX HA CTAHUHH KI&NAaHOB Cphl-
BA BAKyyMa H ee BJIHgHHe Ha yBe/lH4eHHMe MOTepb HAamopa B
cHpOHe; NPHBOAMTCH paAcCYeT CTOHMOCTH 3JIeKTPO3HEeprHH Ha
nogayy poAdsl nNpH paboTe CTAHUMHE C OTKPHITBIMH H 3aKpPHITHIMH

KilanaHaMH CpbiBa BakKyyma,

HUnnioctpaunit 4.
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YK 532,11.001,2:621.,644,2

O JITOI'PEIHHOCTAX PACYETA TUAPABJIIUMMECKOIO
YOAPA T10 TIPUBJIMXKEHHBIM YETLBLIPEXKBALAPAHTHEIM
XAPAKTEPUCTUKAM, llukynun B.M., Ab6yranues ¢.A. —

I'mapapnuyeckue, (pUIAbTpPaAlMOHHBIE H CTATHYECKHE HCC/elo-
BAHMSA THAPOME/IMOPATHBHBIX CHCTEeM H I'HMAPOTEeXHHYECKHX

coopyxeuuits C6,Hayy. Tp, #H~Ta “CpenasrunpoBoAX/I0Nok,
pbiN,O, 1874,

A BTOpbl NPUBOASAT pe3y/bTaThl 3KCNEepHMEHTANbHbIX MNaHHBIX
nopbilleHMsl M pacipeleieHsad Aaslaidd No AndHe Tpybonposona
[Ioc/le IOTepH NpPHUBOAA IO TpeM HACOCHLIM CTaHuugam, obopyio-
sAHHLIM HacocaMu THma 22 ¥ 24 Hliec,

CpaBHHBAIOTCS pe3ylbTAaTkl 9KCIepHMeHTAalbHbiX H pacyeT-—
HblX AOAaHHBIX, NMPHBOAATCH 3HAYEHHA OONyCKaAeMbIX ITOrpellHOCTeH
NpM pacyeTHOM HX ONpedel/leHHH C NOMOWbIO NpPHONHXEHHBIX Ye-
ThipeX KBaApaHTHLEIX XapakTepHACTHK HOaHHOI'O THIla Hacoca, pe-—
KOMEeHOYIOTCHd YCJIOBHS HX NpHMEHeHHd,

Tabnun 2, mnnocTpandi 3.

YK 621.66/.68-592

ANEKTPUYECKHE CIIOCOBEl TOPMOXEHHWA HACOC-
HEIX ATPETATOB IMOCJE UX OTKJ/IHOHEHHKHSA. AGyTtanues P.A.,
Xycanos M.A., Hananxanos A, . - I'mapapnuyeckue, puiabTpa-
OMOHHBIE ¥ CTATHUYeCKHe HCCledOBaHHs THAPOMENHOpaTHBHEIX -
CHCTeM H IHAPOTEeXHHYECKHX COOpYyXEeHHH. Cb,Hay4, Tp, HH-TAa
*Cpenaarunpopoaxiaonok”, pbimd, 1974,

B craTbe pacCMATpPHBAIOTCS 3J1eKTpAYeCKHe CMocolml
TOpPMOXEHHAS HACOCHBIX arperaToB, PeKOMeHAyeMbie Al HCK/IIOo—
yeHHMs HJIA OrpaHidyeHHss obpaTHOro BpalleHHs pOTOpa HACOCHO-
ro arperara Nocjle OTK/IOYEeHHsl 3/1eKTPHYeCKOI'O MHTAaHHS, a
TaKxKe pelylbTaTbl 9KCIepHMEeHTOB, MPOBENEHHLIX Ha A naTckoii
n llle paGagckoii HACOCHBIX CTAHIHSAX,

Tabnun 2, winioctpauni 4, Gubnuorpadpmit 9.
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YIK 627, 833-231

BAH TOBLIE TIOABEMHUWKH bOJIBUIOW TPY30l1CA b~
EMHOCTHU AJIfi SATBOPOB THAPOTEXHUYECKUX COOPY -
XEHWH. Wmanaros AL, - Tuapasnauyeckue, GUABTpauMOHHLL e
H CTATHYECKHE MCC/leOBaHUs M'MAPOMeNHOPATHBHLIX CUCTEM W

FHApOTeXHu4eCkuXx coopyxenuit, C6,nayu, Tp, uHi-Ta “Cpenasry-
popoAxaonok”, puin,d, 1874,

B crarbe onncaso copepueHCTROBaHHE KOHCTPYKIHH Of-
HOBHHTOBLIX MOABEMHEIX MeXaHu3Mop GONBWON rpy3000ALEeMHOCTH
- ot 30 no 100 1, npumenseMbix Ans MAaHeBpHpOBAHMS 3ariyb-
1eHHEIMH 3aTBOpAMHM Ha BOMNOBBINYCKaX H3 BOOOXpAaHHAAMII,

Wnnmioctpauuin 3,

YUK 627,482,.61

O BHIBOPE PAINUYCA TIOBEPXHOCTHBIX CETMEHTHLIX
3ATBOPOB. H6parumos IO0,A, - 'mapaenuueckHe, (HU/IbTpaLHOH-
Hble M CTATHYECKHMEe HMCC/IeNOBAHUS TIHAPOMEIHOPATHBHBLIX CHCTEM
H CHOPOTEeXHHU4YeCcKHX coopyxeHuihs CO,Hayy, Tp. vH-Ta “Cpenas-
runposoaxnonok”, eei.S, 1874,

B cTatbe ocpemaercs BONpOC paumMoHalbHOr'o BhiBopa
pannyca OOUWIMBKH MOBEPXHOCTHBIX CEI'MEHTHbIX 3aTBOpPOB Golb-
IHX pO/leTOB C MAalloii BLICOTONH, IIPH COOTHOUIEHHH pa3mMmepa
iponeTa K ero peicore B > 3H, [lpuyem panuyc BriGupaercs
B 3aBHCHMOCTH OT [IpojieTa 3aTBopa, a He OT ero BbICOTHI,

Tabnaun 1, mnnoctpaumii 2, Gubnmorpaduir 4.
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YAK 624,131.23

OIbITHBIE HCCNIEAOBAHUS U TTPOTHO3 [MTPOCAAOY-
HOCTH JIECCA HA XHU3AKCKOM MACCUBE /1§ OBOCHO-
BAHUA NMPOEKTA MEJIUOPA TUBHOM CUCTEMBEIL, Kpyraop A.H .-
(u0 paBinyeckue, (UIbTPAUHOHHBLIE W CTATHYECKHE HCCIeNOBaH U
CAAPOM €1HOPATHBHLIX CHCTEM H THAPOTEXHHYECKHX COOpYHeHHUf.
~0,Hayy4, Tp, uH-Ta “Cpenasrunposonxionox”, BbIN,O, 1974,

B peayibrare 125~cyTounoro samauupanms jecca B OIbBIT—
10M KOT/IOBaHe pasamepom 14x10 M aecc npuobpen 6onee pri—
-OKyIl0 INIOTHOCTB, O0BEeMHELI)f BeC ero U3MeHHICs B CpedHeM
g 18-MeTporoft Tonmu c 1,42 no 1,49 T/Ma. MakcamMmanbrag
Ipocanka, 3apmKCHpOBaHHaS B Npomecce OollkITa, COCTAaBHIA
32,7 cM, Benuuuna ee, Ollped elleHHass No MeTody “AByX Kpu—
361X°, Ha 10% menbme (83 com),

Hnurensuoe samaumpanme necca BHIGBANO CymecTBeHHLIe
SMEHeHHs B ero conesoM cocrtape, Obmee codepiaHne NerkKo—
JACTBOPUMEIX cCojleit Ha raybuHe 2-13 M yMmenbumuIOCH Gonee
ieM HanolopuHy, a Ha riybmne 14-18 M ypeaumuymnocs na 83%
3 Ie/IoM no pa3pedy coxpatmioch Ha 0,07% (c 0,45 no 0,38%).,
‘HIC B BepXHel 30He yMeHBUIHICS NOuYTH Ha 15%, a B HmxHel
rBenuyuniacs bontee wem B 8 pasa, Ilo BcemMy paspesy xonmuect—
30 ero poapocio ¢ 0,78 mo 1,038%, To ecth Ha 0,25%, Conep-
XaHMe YTVIeKHC/IOro MarHHs COKpaTWIOCh HOYTH B [OBa pa3a
10 BCceMy pa3peady paBHoMepHo -~ ¢ 1,87 no 0,88%, Tto ecTs
1a 0, 97%, a yrnexmcnoro kanbuesi, Hao6opoT, BO3poOcio Ha
1,14% : B pepxHej wacTH Tonum Ha 1,46 m B Huwsen na 0,14%,
10 u obecmedmilo NPHPOCT CpedHEero COHepXaHHs Cojleli Ha
), 32%, 4TO HCK/IIOYaeT po/ib HX B HOCIENpocadoyHbIX dedopMa-
1AsX, KOTOpas HacTO MM HPHIHCHIBAETCS.

Tabnuu 3, BaaoctTpanui 6, Ombamorpaduit 5,
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