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Ko-TexHoJrofl4r{ecKLrx perneHLrfr vr croI4MocrHbIX rloKa3a-

relefr o6renroB-aHanoroB Ao6trq14 vr rpaHcrlopra ueQrn

vr ra3a, a TaKXe coBpeMeHHbIMI4 IIpOfpaMMHbIMI4 CPeA-

crB aMI4 o IIeHKI4 e Q Q exrI,IBHo crI,I I4 H B e cr vtt1uit ., I4HcrI4Tyr

p a s p a 6 ar br B a e r K o H u e tr q u n r4 c rr oJI b 3 o B a H 14 n ao 6aI B a e M bI x

Ha MecropoxAeHl4rx yrneBoAopoAoB (HeQrn, ra3a, ra3o-

KoHAeHcara). K .Incny raKl4x pa6or MoixHo orHeCTI4 oIIeH-

Ky aQQercrI4BHocrI4 I,IHBecr vtuvtit B Crpol4reJlbcrBo o6l-
eKToB rIoAroroBK?I, nepepa6orrcn n BHeIIIHeTo rpaHcrlopra

npr4poAHoro n ueQrfHoro ra3oB, paspa6orKy KoHIIerlJvrfr

pa3Merq eH:ar- o6tercroB rloAroroBKvr vr rpaHcflopra HeQrr,r

v ra3a.

fI p ra HnrI4 e Ko H U e rryan b H bI x p e u envtir rp eAycMarp 14 B a er

Bapr4aHrHyto npopa6orKy c yr{erorra lo6lrilr vr ceolZcrB rlpo-

Ay lrryrvr, feoJlorl4r{ecKHx vr KJII4MaTI'IqeCK?IX ycnoBvtit pafi-

oHa, cyulecrnyroulefi v rpoeKrupyervrorZ nHQpacrpyKrypbl

( n crov H vrnvr Dn e KTp oa H epr vrvr, HaJrv.lve xeJI e 3HbIx I4 aBTo -

uo6nltHblx aopor). Hanpr,rMep, rpt{ rpI4HfrI4I4 peueHl4f o

pa3Merrl eHvlvr o6rerroB rIoAroroBKIr, [epepa6otxn 14 rpaHc-

rropra rasa V ra3oKoHAeHcara oAHoro vr3 MecropoxAeunfr

3anaAs oir Cn6vpvr p acCMarpI4B anl4cb cneAyrcIqne B apl{aH -

rrr (pr,rc. 1).

--+ AaTonoporr crBepAHM noKpurreM
----> AeTogr4MHl4K

4b- laeonpoaogu

-+ Xenesxas[opora
-r" lasoxoxAeHcaronpogoA

PuC. 1. flpr,rxqunnqlbHbte TexHOAOrnqeCKue CxeMbl Bqpl4OHToe'l (O)

n 2 (A noAroToBKt4, nepepo6Orxu ta rpoHcnopTo npgAyKql4n ro3o-

KOHAeHCOTHOTO MeCTOpOXAeHU9

Bapuaum 7. lloAroroBKa V .uacTvttlHafl llepepa6orxa ra3a

Ha pacilonoxeHHofr Ha MecTopoXAeHI,II4 ycTaHoBKe KoM-

rrneKcHolZ noAroroBKI,I ra3a (yKIIf-A) c nonyqeHl4eM ro-
BapHofo cyxoro or6eH3I4HeHHoro ra3a (COf ), cra6vrJlbHoro

KoHAeHcara (CK) n cMecn rlporaHa u 6yraua rexHI,Ir{ecKI4x

(C|I6T). lloaa.{a COf IIo rpy6onponoAy B paIZoH yKIIf-6
6rusrcxaqero (Ha paccroflHl4l4 oKoJIo 90 KM) ra3oKoHAeH-

carHoro MecropoxAeHl,In. XpaHeHHe CK u CIIET B pe3epBy-

apHoM rapKe (P|I) I4 BbIBo3 aBroTpaHcropToM rlo 3I,IMHI{Ky

(cesoH 4,5 uec) n pal,ton VKII| -E v Aanee IIo KpyrnoroArq-
HorZ aBroAopore Ha HeQre6aay (reprr,rraHan), pacroJloxeH-

Hyro B paIZoHe xene3HoAopoxHofi crauqvv Ha paccror'Hkrvr

oKono 300 KM or MecropoxAeHufl.

Bapuaum 2. llpegnapnrenbHafl rloAroroBKa ra3a Ha pac-

rroJroxeHHofi Ha MecTopoXAeHI,In ycTaHoBKe rlpeABapn-

reJrbHorZ noAroroBKl4 ra3a (ylItIf-A), coBMecrHbIIZ rpy6o-

rrpoBoAHbIIZ TpaHcrlopT ra3a v )Klr,AKIax yrneBoAopoAoB Ha

yKIIf -E (c pacunpeHl{eM Ao Heo6xoAI4MbIX o6teMos
yIIlIf-A), nonyr{eHl,Ie COf, CK n CIIET Ha yKllf-E, cAar{a

COf B Marl4crpanbHult rpy6onpoBoA 14 BbIBo3 CK n CIIET

Ha He0re6asy c rpoAyKIII4efr yKllf -8.

lI o cl e ttp oB eAeHHbIX TexHI4Ko - 3 KoH oMl4r{e cKI,IX p acq eToB

peKoMeHAoBaHo rlpl,IHflrb BapI4aHr 2, [ocKoJIbKy uan6olee

3 arparHolz qacrblo KarII4raJIbH bIX BJIoxeH nfi v o trep aUI4 o H -

Hbrx pacxoAoB oKa3aJrr4cb crpor4TeJlbcTBo I,I SKCII nyaTawfl'

roBapHoro IIapKa xI4AKI{x yrneBoAopoAoB (CK vr CIIET)

HenocpeAcrBeHHo Ha MecTopoxAeHI4I4.

llonntuenl{e creneHn l{cnoJrb3oBanufl
HeQrrHoro ra3a
Eneprerl4qecKolZ cTpaTervefi, Poccvtu Ha IIepI4oA Ao

2030 roAa rpeAycMarpl4Baercfl o6ecneqeHne roeQQnIII4eH-

Ta yrvnv3alJnvr neQraHoro ra3a Ha ypoBHe He HHxe 95 o/o,

rrpr4 sroM cHr,rxeHr4e yAeJrbHbrx rlorepb Ha flpeArlpvrflrvflx

TEK - Ao 2,5 o/o. llo Mr4Hr4MaJrbHbrM oIIeHKaNa s Po ccw Ha

Qaxenax exeroAHo cxl4raercf Ao 20 rtnpA.u3 HeQrflHoro

fa3a, IIOTepI4 JIefKnX )KVTAKVTX yfneBoAopoAoB MofyT cocTaB-

rrrrb Ao 2 MrIH. r I2].
fI p o 6n e M a p a rlr4 o H aJr b H o ro r4 crl oJI b 3 o B a Hlz^fl H e QrnH o r o

fa3a 3aKJlloqaercf TJIaBHbIM o6pa3oM B roM, qro Anfl HeQ-

TflHbrx KoMrIaHnia paccMarpl,IBaeMble BapI4aHTbI B ocHoB-

H o M fl BJIfl torcfl 3 K o H o M I,I q e cK n H e B bI roAH bI M 14. flp ra H grlr'lit

B perue Hvlr..x llpannreJlbcrBa IIOKa3aTen t 95 o/o He o3Har{a-

er, qro r{acrb fa3a Ha rIpoMbICJIe Moxer cxl4rarbcf. Era
qnQpa onpeAeJleHa I,IcxoAfl I,I3 roro, qro rIpI4eM neQrnHo-

ro ra3a Ha fll3 Moxer 6ttrt BpeMeHHo IIpeKpaIIIeH BcneA-

crBr,re vx uanogofr ocraHoBKI4 Ha npoQnraKTI4tIecKI4e

pa6oru. fll3 pa6oralor He 365 AHeIZ B roAy B orJIl{rII4e or
neQrenpoMbICJIoB. llpoexrl4pyeMble B Hacroflrlee BpeMfl

r4Hcrr4TyroM cl{creMbl c6opa, rIoAroroBKI4 vr rpaHcrlopra

HeQrn rpeAycMarpl{Baror Bo3MoxHocrb He roJIbKo 100%-

Hof o I4crIoJIb3oBaHIrn ueQrflHoro ra3a, Ho I4 coxpaH elavr,,

JrefKnX )KnAK:aX yrneBoAopoAos. B qenoM 3ro HarpaBne-

Hr,re flBrfl,ercf oAHvrM krs sau6onee BaXHbIX B pa6ore fn-
rrporloMeHHeQrerasa. I4ncruryroM pa3pa6arrlealorcf
KoHrIe[ \vrr4 I4crIoJIb3oBaHI4f HeQrnnoro ra3a Ha neQre-

rrpoMblcJlax, paccMaTpl4Balorcfl pa3nl4qHble BapI4aHrbI

(eHepreTnKa, repBI4rIHan ilepepa6orxa, BapHaHTbI c6opa

r4 rpaHcrropra).
llpu BbrrroJrHeHr{r4 TexHr4Ko-DKoHoMI4rIecKI4x pacr{eroB

yTnnvsallvv HeQrrHoro ra3a B pfAe BapI4aHToB oAHoBpe-

MeHHO paCCMaTpI,IBarcTCf Bonpocbl, cBfl3aHHble KaK C pa-

6orofi [Jracra, TaK ra c str6opoM TexHoJIorvrvr ncrloJlb3oBa-

Hvtfl, HeQrnHoro ra3a I,I Ha3eMHoro o6opyAoBaHI,Ir. Hanpn-

Mep, B BapI4aHTe I{CIIOJIb3OBaHI4fl STO|O fa3a Anfl Bblpa-

6orxn aneKTpoaHeprl4l4 Ha aBToHoMHbIX aneKTpocraH-

rlr4flx, c oAuofi cropoHbl, Heo6xoAI4Mo orlpeAe llvrrb rlo-

rpe6Hocrb B HeM, o6ycnoBneHHyto rlorpe6uocrbrc B sneK-

rpoSHeprvrv,I43MeHflIOIqeIzCf rlo foAaM, c Apyfofr, 3Haf ee,

o6ecneql4Tb paBHoMepHocrb troAaql4 ra3a vg ilracra, MaK-

cr4MaJrbHo ?rcKnrcqnB npocrolZ o6opyAoBaH vfl. 14 coKparI,IB

Karrr4TaJIbHbIe BJIoxeH vfl, B crpol4TeJlbcrBo. Eroro MoxHo

Ao6nracfl AByMfl crloco6aun: 3aKaqvBafl, ns6tlroK ra3a B

rroA3eMHoe xpaHI4n?IUe ra3a (IIX| ) vrlvr B rlpoAyxuanHuIZ

rrnacT; rocTpor4Tb MoAenb Bo3AeIZcTBufl ra3a Ha rIpoAyK-

rr4BHbrIZ rnacr vr oIIeHI4Tb A?IHaMVKy ero 4o6lI'{14 t3].
B cBflgvr c 9TI4M vrHcTvrTyT BbIIIIen c [peAnoXeHI,IeM oAHo-
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'OSI) sorxaqgo xlqsoterarQan ul4Hesodurxaodu vnJeugo
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-{xoV xrqHsr,ruewdos xntnordsJ,tl4a[ urvHesogadr woland

J vvlaeaovr{dog o uulwedrurx€ Htl4sorrd el:r,ueHe oJoHqrar

-etnr :.zrnneaoHJo pH HJrarrsrf,alndro IqJ,I4fleg sJ,t[adr do9

-[oil 'eVoHdau oJoHrHowadxaw wrHa:''vruaaf, u HmoHnnd

-pse tsr4Haxr4HJ rahJ eE Hl4Heso[ridogo (auHearaxrimgo)

oruheredrurxe eH rqredJ,et qrr4redxor Jarrosgou Iqrl4rrlee

smVadr v soreradarpw dogrsa I4lqHqlreuon[e4 'qJ.loHxa[

-pH vr qrJoHgoJouJo"r,oged otr{uqratuufr xvt raugl,IhauJago

r raJJr4J xrqsorrrqr{oduarQan HI4HBsoVddogo oJoHrJox
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'rII IBlHawv daurxe nwtqudo,r,edogelr oxqror aH gtrole[x
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BJoHgr,r oJoHHoHeoddox oJoHsI4JHaJHId snnndu aI4HaIr

-soHerI[, auluh r ror g'vr4Heso[ddogo oJosorJlqlllodu vrr4t

-oddox Jo rqJr4tnee urreugo s esJtVossl4odu oJoHJxaodu

ar4H aharrJ a 9 o a oxJ ahr4J orroHxar- osdasaxHl4 I4 a oxJqraru s

-o[arrru-osrrr{es rarrsroalndro r vl"aIIvfi,rraV xl4xqlfoxJ

-aH r4r4HaxgJ,odu EH gedoJ,ox 'warJI4J xlqsorrtqwod[ar
-Qa" HrJoHXa[es vudotedogey lnVoxs erdlnlJHra dddr

-xr{drr g'rlroHqrer{lxe HJravvsv udorxar oJosose.rarQaH
yuV unsoddox ro soJxaqgo xl4r€ tqrl4rres ewaIrgodl

Hneoddox ro HeTJHJ xtqH[osoduogr(d"r. n
rnHuso[{do 9 o oJosorJlqwo dua.r,Qax
rqJ.Hlrtus UoHJxaruwo]r ar{HahauJago

'BrlrerrmarQan vr;ogedgo,{xsoHertd -
lnx.r,ogedgo oJa dxsosemr{ BH sor

-edeuue En er rerrma"r,QaH er,dournedr u edogt dwalruJ -
le[odo[osodar ro u.lQaH l4xsd[.r.o dxsoHertd -

lwodoredeuarotBJ r dored[ra.IaVodrxare -
lnlQan

vvHesvrxossago o.roxogdrr vufr doredvura[odrxalr€
l(rsdrrrlrQ) rqVos I4xrJHho {toxogf,w dxsoHemd -

lrq[os r4xJJr4ho Koxo 9f,ut xI4HI,Ioruo-ledptrtrp -
iuvtl:.x f,Vo du wo ga droVou J crrarl4Ira[ee doVo so eerarQ an -

iuwelsaw
- arr€ rawuln orr{draln are ox J qlrarl,IraVlo oVo s - dore deuar -
lwararnsorr{arupx-wodoredeual J I,tosVoxs doJ,edEUaJ -

lege.I edog,r,o

oJoHqrraJ,udesVadu osrJr,rodmr{ eoHHesoszrdeVuelr
:r4rJaHro oHltcorlr 'xgl4Hamad xlqHJxaodn a vvHes

- o sq ro uJvr yuft dwowa^,{[uawoxa d n xexolrg vt xyu f,[ow xI4xJ

-ahr4JorroHxal xrqHHaI ladgot s dwowaruawudu 'otnsegoV

-r{dogo r{woxrahr4JorroHxar dwoHsoHJo N'KalrarI4[oseuodu
xrqHxa gfdet v xlqHHasrJaharo Hl4HaxnlroV auu[arJor
IqHaxedro qrICIg tqHxroV xvvrHeg,ogad.r, x[,Ixf,ahI4HXaJ g

' uultx f,[o d u rj o n d e a or a 14 H a r-,r{ro u a n In ot e s I4 h a r J a g o

'uuf,trow al4xJehl4JolfoHxar eH vv:neg,o9ad,r, al4xJahnHxar

tsJro{Bgrs"legedeed wolflnltHtl 'IqVog I4 eteJ 'ulQaH l4xgor

-orVou r4rNvvrgornd nwrswar{gadr I vvrs,LJl"agrooJ s I4oHHedg

-rqs 'vrr4JovoHxar vr Hr4>r{esxr r4r4rrxdtrodu srJI4osJ xl4xJahl,{w

-HX-oxrztHQ ro HrJowvrJnses g 'oll4lrerer{rilJx€ a vvHesoV

-ddogo Vogs r4rqHlrer€ou qresosnuead rarrostou runesod
-r,rlxaodu euvlsudu oloHqlrdVow-ouholrg anHaHawndg

'vule..av.xodorJalll I4x

-rogedeed [ondau s IqVos v eEeJ 'nlQau I4hlqgofr uvuwee^vtfr

elar'd crJJoI In[oxgoaH HJJaHTgB ra.r,Qan uxgoror[ou gorxa

-q9o vvHeaodnlxaodu rja.ltoHHagoJo xICIHaPTJ eH gouVg
nnua[xodolJalil xIqHrBrua[Ho)IotBJ H xlqsoteJ

'xrqun"r.QaH unfrxr{[odu uxsoror[ou u udogr
r{rJergo s HHJoIroHxar xlqHsurradlodu anHadtraug

'tSl aroged s IqHaVas

-ndu 'uvrfiHeJJ rjroHdorradrwox lJtoHsoroJ BH u a[osoduos
-eJ s rro.ratnordeedgo'prpJHaVsox orosVodo[osar.rd vvrr
-EsosqrrouJu rqJHel4deg 'IVl dx,r,ogedeed s Hl4Ha[xodom
-aw oJoHHrQar ruua[ass I4rJoneedgooJalrafi vulaesoHJo

-go uufretn eH HJqrerNratndu ra[[,9 uvtltxdtrodu 4oudeaor
HHHaHedx rqwalJr4J v erl,sgl uulrcenHe,Ido 90 al4Hamad or
'erxdrodu oloHdesor xex soVodoVosar.rd xHxVr4x xI4xJaIr

vtulrcturead r4oHwoHoJsp go aHuamad qrrHladr axVrd

-ou woHqrra.t,esrgo s ranE 'Ianfixdtrodu Ijtoxpr wexserJolr
ou xoraVr aroJJI4h I4osoJHennQ v 4oaoaedu s soHe,Ido

oslr[osenodu xratnorddurod.r,Ho]I d I4IaHaHWoJ xnlnotex

-I4Htog'oHqlfarego[a v)'t4 goJ,xdVodu xlqHHar'drou BrIqgJ

oJoHCrruutruQo r4rJoHxorlrgos Hr4srJrdrro Et-gI4 urQan Hx

- rroroJ[ou vlJev go s r4rlr e LJnrIerattaur rrrardg oVo eVJ ar s

aH 'goVodoVogar.Id x[,IxJaIf ndalou qrnrtduoV aH xI,lln

-olrrogtou 'EgeJ 14 ra"r,Qan LlxgoJo,t[ou nI,IJoIfoHXar aI4H

-EsotqrforrJr,r orh 'radxat ag 'rarQaH EoxIqs xl4rflolemlqsou

ruorafi a u vqdrqJ oJon[odoVosar,rd ndalou xHInotexI4HJ

' r vtJotro H xar x rq H s r4 r r a dr o d u a n H a d[a n s q JI4 ha il J a 9 o rvrv
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-uudu anxJahl,IJorfoHxar aer'drr woHHeV g orr' 'oHHagJJ

-arJfl 'vvrlrr4duVadu oratnoresrqgoVarQaH 4antrxd[odu
goudeaor soVodoVosar.I^,{ xux[ux xI4xJaIr el4HeHgradu
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s egBJ oJor€ HnHesotqrouJl4 sorHul4des I4JJoHHagoJo

aJg qJ,r4Hano 'vvrHelfl lox ualnotearsgoVa,r,Qan vuV I4I IIqH

-qvageruadan BJrorHrsH sl4HaVxodolraw oJoHradxsox
uteJ oJoHHrQt" vvreaogqrotrJl,I IqrHEI4des alqdoroxaH
dxqroxJou'orh'raeslqgexoil HnHesodurxaodu rlquo

'[E] ao[odoVosarrd uulrcsvrrruad vu? psrJrjrodmdgo ora
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HrcB- 111..6

11,/ = 200 u3)

Unauoconepxau$c
aoAa or C- 1 ,2

DQQexrHBHoe HcroJIb3oBaHHe pecypcoB
B npoqecce npor{3BoAcrBa, nepepa6orra
vr yrnrrr{3arlHfl orxoAoB npo}I3BoAcrBa

[ns pecypcoc6epexeHnfl cyIqecrBeHHbIM flBnfercfl D0-

QerrunHoe r{crroJlb3oBaHl{e xI4Mr,IqecKI4x peareHToB, rIpLI-

MeHreMbrx Anr r4HTeHcnQr,rrcaqvv Ao6bIqI4 HeQrn, c6opa vt

n oAroroBKr4 rrp oAyK rrr4vr cKB axI4H. OAO < fnnp orIoMeHHe 0 -

refa3>> npoBoAvt"t pa6orbl B AByx HarIpaB reHnflx:

nu6op navt6otee aQQeKTI4BHbIX xt{Ml4qecKl4x peareH-

TOB Ha OCHOBe pe3ynbTaroB cpaBHI4TeJIbHbIX OTIbITHO-IIpO-

MbrrxJr eHHbIX I4crIbITa :g'vtit:

- coKpaIIIeHI,Ie yAenbHofo pacxoAa xnMI,IqecKI,IX peafeH-

ToB rryreM paspa6orKr4 TexHoJr orr4vr vrx paIII4oHaJIbHoro

n p r4 M e H eHnfl, (rex H or o rl4r{ e cKI4x p e rn aM e HTo B H a rlp I4Me H e -

Hr,,re AaHHbrx peafeHron).
OAn a ro r,nr rr o B br rrr eHVr, e Q Q e xrnB H o crl4 a KcrI JI y ar arJuvr

neQrenpoMbrcJroBbrx o6rerroB BaxHbIM rBJlrercfl He roJlb-

xo srr6op xr4Mr,rqecKl4x peareHToB I4 coKpalqeHl4e I{x pacxo-

Aa, Ho vrfipaBvrJlbHoe [pI,IHrrI,Ie petuenuft o Heo6xoAI4MocrI{

vrx [pr4MeH eHnfl, Ha cra4nkr rIpoeKTI4poBaHI,Ifl. HanpuMep,

r4cnoJrb3oBaHr4e vtnru6vtropoB Koppo3I4I'I 14 6axrep wJvrAoB

He BCerAa Moxer 6rtrn aKoHoMI4qecKI4 orIpaBAaHHbIM

BcneAcrBr4e BbIcoKI4x orepaqLIoHHbIX pacxoAoB (nntcoxo-

arpeccr4BHbre cpeAbl cepoBoAopoAcoAepxaulle HeQrn vr

ra3br, BbrcoKl4e reMrleparypbl oKcnnyarallnvr). B arnx cny-
qarx BaxHo nu6parb npaBr4JrbHoe Marepr4aJrbHoe I4crIoJIHe-

Hr4e o6opyaoBaHr4fl.

P e ur e u n e n p o 6n e M bI y r v nv3 ar\ukr or x oA o B rI p o I4 3 B oA c rB a

(HeQrerrrJraMoe) peann3oBaHo B rrpoeKre cl4creMbl I4x c6opa

u o6pa6orKr4 (prc. 2). Orrrqr4relrc HoIZ oco6eHHocrblo AaH-

HorZ cr4creMbr fBJlflercfl Bo3MoxHocrb aBToMarI43I4poBaH-

HorZ oqncrKr,r eMKocrHoro o6opyaoBaHlzfl, or HeQrelxnaMa H

ero rpaHcnopra rro rexHonorl4qecKl,IM rpy6onpoBoAaM Ha

crarlr4oHapHyto 6roqHo-KoMTIJIeKTHyIo ycraHoBKy rloAro-

ToBKr{ urnarr,ra [5].

IoAxno,{eHHe HaKonHTefl bHbtx

el,lxOCrera E- 1 ,2

O6ecnerreHne 6egonacnofi DKcnJIyaraIIHH
npoMbIcJIoBbIx cHcTeM B ycJroBHflx llx TenJroBoro

B3ar{Mogeficrnvrfl c BHeruHefr cpe4ofi B cypoBblx
KJTHMaTUqeCKHX yCJTOBHfl X

B apxu4qecKotZ soHe Poccnn cocpeAororleHbl ocHoBHbIe

3 a rI a cbl B axH e tZ ur n x rr oJI e 3 H br x I,I cKo rI a e MbI x, fl BJI f to III I4 x -

cf orrpeAenflrcrrlr4Ml4 a,nfl pa3BI4Tvrf, HaIJ I,IoHaJIbHorZ DKoHo-

MvrKl,l,. Ap rcrn u e c KI4 e repp I,IT opvrvr xa p a Kre p I,I 3ytorcfl H 14 3 -

K I,I M r4 OTp 14 U aTeJI b H bI M 14 Te M rI e p aTyp a M kl, Harvt r{ 14 e M M H o -

roJrerHeMep3nbrx nopoA, BerpaMI,I. MepentuZ rpyHT flB-

Jrfercf Ar4HaMlr.rHoIZ cncreuofr, Qnsnxo-MexaHI4qecKI4e
xapaKrepr4crr4Kr4 KoropoIZ B 3Har{I4reJlbHofr crene Hu saB:a-

cfr or TeMrreparypbl.

flp o 6n eMbI DKcrIny ar alJuvr cKB axI4H B MHo roJIerH eMep3 -

Jrbrx flopoAax 3aKJlIoqarcTcfl B ToM, tITo B Ter{eHHe Bcefo rle-

pvoaa pa6oru cKBaxI,IHbI rlponcxoAl4r orral4BaHl4e oKpy-

xarcIr1nx ttopoA, tr3MeHflIolqee vx cocroflHl,Ie. HanpnMep,

nbAr4crbre nopoAbr yMeHblxalorcfl e o6teMe, co34arcrcfl rly-

crorbr. 9acrt Lrx Moxer 3arroJrHfrbcf orraflBIIII,IMI4 B Ten-

rufi repnoA roAa rIopoAaMI4 c BepxHI4x ropl43oHroB, co3Aa-

Bafl, KaBepHbr vr (nnv) rpl4ycrbeBble BopoHKu, rpe6yrcilIl4e

HeMeAnesso lZ 3 acbrrrKr,r B o ns6 exaHl4 e rlorepl,I ycro IZu I4B o -

CTI4 CKBAXI4HbI.

Onpe4eJreHr{e reMneparypHoro rIoJIr MHoroJIerHeMep3-

Jrbrx nopoA BoKpyr cKBaxI{HbI flBJlflercr ocHoBotZ oIIeHxn

ee ycrolZ.{nsocru. llpn paspa6orKe rpyrroBblx pa6o'rnx

rrpoeKToB rro cKBaxI4HaM rpn nu6ope paccroflHvrr, MexAy

HvrMr4 AorrycKaercf rpy6an ouu6xa: orpe4eneHl{e reMIIe-

parypHofo rroJrfl MHofoJIerHeMep3nbIX ilopoA BoKpyf

cKBaxr,ruu (opeoJra orrar4B anun) BbrrroJlHf ercfl roJIbKo Ha

repr4oA 6ypeuun, a He aKcrlnyaral\vvr. llpn pacr{erax Ha

BpeMfl DKCrrny aralJvrvr nu6paHHble paccro fl,Hr4r MexAy

cKBaxr4HaMrr oKa3blBalorcfl HeAocTarorIHbIMI4 Anfl HeAo-

[yIrIeHI,If cMbIKa Hlr,fl, opeoJIoB orral{B aHnfl,. ,{aHHlte
onu6t<vt o6Hapyxr4Balorcr rlpn rpoeKrkrpoBaHnr o6y -

a

Xr,rAxocru

or C-1,2

flporauaolHan
BOna

)KnArocru
s ne,{u n- l -6

p$ep8yapo8:

Q*om = 390 u3/cyr
Qnet:ox 

lunar,ry = 10 t/cYt
p = 0,8 M[la

BoAa Ha exoA

HrcB-1-6

---"F 
llecxocogepxaulan BoAa { - --as JhHr,tc noAa{n unaMa

--+ BO.qa pa npoMblgKy B aBTOTpaHCn0pT

------F /lrxrq no4aqr $noxynnlra

Plrc.2. npxHqxnro^bHoq cxeMo cl4creMbr c6opo (o) u o6po6orrl,r (O xeoreuaoiroe:
o- 1-9-zoAen>rr<ra; 6- 610-1 -6AoK rny6oKotZ orthcTt(4 (He0TeuAoMo); E-'1,2- HoKonhTenbHoq eMr(ocrb ujnoMocoAepxoulefi eoAul (V= 100 t',tJ);

E-3,4 - HoKonr4TenbHor eMt(ocTb o,l,tuleHHot or necr(o (HeOTe[uAoMo) BoAbr (y = 1OO M3\ H-111,2- Hococ noAoql,4 tx^oMocoAeo)Kou]ei BoAbl B Ae-
KoHTp; A-1,2 - AeKoHTep; 6AP - 6nor< aosilpoBoHr,,rg peoreHro (0noKynqHTo); ELll - runoMoeou eMKocTb

5

@"i--
6

Ouora - 390 u3/cyr

Qrecor (u.,rau) = 10 t/cyt

H-1/r,2

i
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-orfox€ orr r4axarerfu r r4>rtf,dles rJrosoJorfeH Hr{HamqHawd

14 sorJlqwodn r4rloHJPuogag r3oxJahr4Jorfox€ Br4Hamrqs

-oII olqrarl J Br4Hamad anxJahHJorfoHxal z atrxJehnHxar
arqHrxaodu arqHsur,xaQQe aarrog ed,r,rgod,ltdgo xerxa
-odu s qJrHawudu rr4rossotr sr4[renrdoQHra BeHHahdrog
'soJHddr xnxel Br4Hesnerro soroado n srJ4rosJ ro r4JJor r

-u)rlsei s xB[os xrqsoJHdd,r r4 xerxaqgo xrqHvos 'ashorr
g I4l4HaHtrd.res HHHaHEd.r,roduJed l4rJodolrJ ur,rHahl4rasd
r rlHeg,o[arrcH ar4HaHrfo[Iqs oHqredrxB oHHagoJo I4I rBr

-n{d.r I4I llqlrtdawaurarroJoHrlr J soHoKBd vv[,'r4Har radg eV

-ondau oJoHqreLnrIY ar4Hahar s r4r4neredrruJlr€ r4 asrJqral
-nodrr xv ndu sorxas,go vr4Hvvva aHos s rqVadJ goHVod

-udn ul4HaHtrdree aoHHor4fieu?ed H aoxJahr4Jorror4g'aoxJ

-ahr4r rr4x 'rqshou ar4HamddeH aoxJahr4Hexaw BH sorxaqgo
xlqsorllqwoduarQaH xrqHhrlrrred vvrHvvva r4HauaJJ vt Bd

-alxedex Er uere HrJasodu raeJerrVadu <spJarQanHawo{r

-odun1> OVO'yvnvvrdu[adu xnmoresrqgo[arQan ErHr4d

-OJI4HOr r OJOXJehT4JOTfOX€ xenrwed.rodu s xrqwaBgHdrer,{Jd
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-Esosqrol]Jvl'vr4Lvrnduodaw arqHsr4reHdarqre BJJoruHaw
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