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.A.unorauus:

llpeAuaraerc.f, K paccMorpgHllro HayqHo-TexHnqecKoe r.r gKoHoMr,rqecKoe o6o*roea'r.re
qelecoo6pa3Hocrl'I [pI'IMeHeHpIs (Texuofion{r{ 3aKaqKu rroAToBapnofi Bo,4br 1as Ao6rrsarcuux
CKBAXI{H B IIJIACT C II9IIOJIb3OBAHI,IEM rPY6rrOrO ACJII4TEJI' $AS>.

Kruo.renrre cJroBa:

llpe4napHrenrHrrfi c6poc BoAbr;

Cucrenaa IIIA;
3axa.rKa Bo.ubr.

Ma'repua.rrbruMeroAbr ' 
.

TexnonorzqecKl'Ie AaHHbIe, c [peAnoJraraeMhrx K npoBe.qeuurc pa6or MecropoxA euuit,
Jrr.rTepaTypHbre AaHrrbre, aHaJIr.r3.
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3araqrznaeMat nJlacroBat BoAa (pa6ovafi arenr) .4oJrxHa r,rMerb KarrecrBo, cuoco6noe

o6ecne'rHTb .4JII4TenbHyro Ir ycrofiulEnyro [prreM]rcrocrb HafHerareJIbHbIX cKBaxr4H. Ocnonsrrrra

rIoKa3areJIeM KarrecrBa 3aKaq[BaeMbrx nJIacroBbIX BoA, Itoropuft oKa3blBaer Bm4flHt4e Ha

cHI{XeHI'Ie nprleMl{crocrl{ HarHerareJrbHbrx cKBaxr{H, rBnflerc.f, KoHUeHTpauu.a (co4eprxariue)

uelprenpoAyKroB I{ rBepAbIX B3BeIIIeHHbrx tracrr4rl (TBrI). B yclonuxx sHcoKofi 3arpy3Kra

obtexros [poMblcJlonoft noAroroBK]I cKBaxraHHofi npo4yxqun He Bcer.ua yAaercs Aocr[qb
yKa3aHHbIX rpeOonauzfi. PeureHLre o6osHa.reuHrx npo6leru, paccMorpnM Ha npr4Mepe

MecropoxAeuuu <A> (npunxro yclonno), rpoAyKur.rfl c Koroporo rocrynaer na VIICB" Kporrae

Toro, Ha MecTopoxAeHI'M I'IMeIoTct KycTbI OKBaXI,IH, Ao6rmaroqr4x BbrcoKoo6no4ueHnyro

npo.qyK{I{rc, IIT0 noBbllllaeT SKoHoMI{rIecKI4e 3aTpaThI Ha TpaHCnopTLIpoBKy I4 IroAroToBKy

no4one$raHoft erraylrcraz (BH3). B orofi cBr3r4 aKTyaJrbHbrM craHoBr.rrcr Borrpoc nobl'ueHr's
KaqecrBa rIoAroroBKI4 rloAToBapHofi no4rr Ant 3aKaqKlr B nJracr, cHl4)KeHkrfl. HarpygKr.I Ha

BHyrpI4rIpoMbIcJIoBbIe o6relcru noAroroBKl{ pI coKparrleHue 3arpar Ha rpaHarroprr,rpoBKy r4

pa3pylrleHl{e BH3. Peruenrzerra Moxer flBJlsrbcfl co3AaHr{e rexHoJrorurr. KycroBoft sarca.rxr4

rloAToBapHoft no4rr rzs go6rreaiolrlnx cKBaxrIH B rrJracr c r4enoJrb3oBaHr{eM rpy6uoro AeJrprrens

Sas. llpraueHeHLre T[cD:

1. coKpalqaer o6reurr rpaHc[oprl{poBKlr [onyrHo-Ao6unaeuoft BoAbr Ao ycraHoBoK

rIpeIBapI{TeJIbHoro c6poca BoAbI6es uo:repr KoJrr4trecrBa Ao6rpaeNaofi ue$ru;
2. pacmupser rpaHI'IIIbI peura6emHocrr{ (f on4a 4o6rrnarorqr{x cKBaxr.rg ;

3. Aaer Bo3Moxuocrb I,IcrIoJIb3oBarb rronyrHo-Ao6rrnaeuyro BoAy B KaqecrBe

3aKaqI4BaeMOrO afeHTa.

Onucanne o6rer<ra uccleaonanrafi

Ha [pI'IMepe Kycra MecropoxAeHlr{ (A) paccMorpeH Borrpoc r4cnoJrb3oBar{[rr v
qelecoo6pa3Hocrpl TexHorIof?II4 xycroaofi 3aKarrKrr ro4ronapuofi BoAbr r.r3 Ao6rrnarorqux
cKBaxI4H B rIJIacr c IzcIIoJIb3oBaHI4eM tpy6uoro 4elI,Irem Sa^:. llpo4yxrlur cKBaxr4H rro

BbIKI4AHbIM III{HIZflM or 50 ao 380 u (npunxro ycnonno), rrocrynaer ua Af3Y upu nuuefiuorvr

AaBJIeHI4I'I 2,1MfIa, IIocJle r{ero - .qo yIICB rro r]oJrr4MepHoMy apMr..rpoBaHHoMy rpy6oupono4y

Ar'raMerpoM 200 w AraHofi 8266 M. (napauerprr rpr.rHsrbr yc.nonno).

Cxerraa pacrloJlox{eHll{ cKBa}KIzH npeAcraBneHa Ha pr,rc. 1. Ha pHcyHKe KpacnbrM rroKa3agbr

4eficrnyrorque HarHerareJlbHble cKBaxI{Hbr, B Koropbrx ocyqecrBfiflerc.s 3aKaqKa npecuofr BoAbr,

3eJIeHbIM - cKBalKI{HbI, [JIaHI'IpyeMbIe IIOA HarHeTaHI{e Ha KycTy MeCTOpo111AeHrrs (A).
TexuonornqecKl'Ie pexllMbl pa6orrr 4o6uearoqlrx r.r HafHerareJrbHbrx cKBaxrrH [pe,qcraBneH B

m6.1.2.



Ocuonnsre 3agaqu [poeKTr{poBaHrrfl

Antopaltu pa6orn [peAnaraerct rexHoJrorr4s KycroBoft saxa.rxr.t rroATeBapgofi noArr us

Ao6matoqux cKBaxI{H B rIJIacr c I,IcrIoJrb3oBaHr,reM TAO, Koropafl 3aKJrroqaercr B MoHTa)Ke

rrocrre Af3y tpy6Horo AeJII'ITeJII Sa: 4nx pa3reneHus BH3 Herrocpe.4crBeHHo Ha rcycronoft

nJIo[IaAKe 4o6lnatorqux cKBaxI{H n 3aKar{Kn nracrosoft rloAroroBJlenuofi BoAbr B

HarHerareJlbHble cKBaxIaHrt J',1b1s,2H,3:r^, 4n, 5u,6H, Haxo4xrIr{ecr B Herrocpe4crneuuofi

6lzgocru or ycraHoBxn. Ha Aaunuft MoMeHT B grr,r HarHerareJrbHbre cKBaxr4ubr 3aKaqr.rBaerc.f,

IlpecHa'fl BOIa' 3aMeHI'IB ee Ha IIJIacToByIO MbI CHII3I{M HaIpy3Ky Ha Bolo3a6opurre nyHKTbr.

ocuosHrre rpe6onauzs rro KaqecrBy BblxoAsrr{efi zs ycranoBKu npoAyKr{r{u cJreAyroque:

coAepxaHl'Ie BoAbI B npeABapI4TeJIbHo o6essoNeunofi He(frra He AonxHo rrpeBbrrrrarr 15olo, .rro

coorBercrByer pa3Mepy Kanenb BoIbI B ue(frn MeHee 0,4 uu. Co4epNauue ue$renpolyKToB B

soAuofi @ase cocranrlser 40 r\arlr

flpnnqnuuaJrr,Hafl cxeMa rrpeAJraraemofi r<ycronoft ycranoBKr{

B cocrae cxeMbl TexHoJrorEz r<ycronofi 3aKaqKr.r rroAToBapHoft soArr zg r06Hearou[x
cKBaxI'IH B tIJIacr BXOAHT Af3y, rpy6uuft AeJII{TeJII $as, HarHerareJrbgbre c1BaxrzHbr,

o6opy4onaHHble rlepeBepHyrblMl{ oneKTporlenrpo6eNuuMr.r HacocaMu KaK rroKa3aHo na puc. 2.

Koucrpytcqux rpy6uoro AenI,ITeJIt (pas, o6ecne.{Hnaroqero KaqecrBo no4ronapnofi BoAbr

corJracHo r:pe6onauzsu OCT u CTII rprlBeAeHa Ha pr4c. 3 [1]. Tpy6nuft Aemzr:enr Sa: BbrrrolrHeH

B BI'IAe tpy6uaroro 6loxa, cua6Nesuoro uarpy6xaMu AJu nprzeMa fa3oBoAoHeSrgrofi oMynbcr,ra

u oroopa ue$ru, ra3a I'I BoAbI, xanaepoft Alrs qacrr4qHo o6egsoxeuuofi ue6ru r4 orceKoM Ars
no4uofi Q a:u, $ oprrarapyeMbrM co orBercTByroquMr{ neperopoAKaMr.r.

Pa:rasupona1Ras. BH3 ug Nero6a 6 nocrynaer Ha perxerry 7, r4e ee cKopocrb, raK KaK

peluerKa pacrloJlo)KeHa rlor 6ollfirru yrnoM HaKJIoHa, qeM caM xeno6 2, ycxopxerc.x. flpu srou
rno6ylrr BH3, KoHTaKTI{pyt c eneMeHTaMI'I (cr:pyuauz) peururrz 7, pa^:pyruaro rcs. uKarreJrbKr4

BoAbI ocBo6oxratorcx ur 6poHl'Ipyrolql4x o6oroqeK. B pe:ynrrare ue(frr, o6e3nox Lr13aflcb,

ceo6oAHo BcrIJIbIBaer K ypoBHIo pa3Aena Qas <ue$rb-ra3)) 14 rrepereKaer qepe3 [eperopoArcy g n
ceKur4ro f c6opa r.r BbrBoAa ee u: TIO uo narpy6xy 5.

[nuNeuue BoAbI It narpy6tty 4 ee BbIBoAa r,r: T.{<D ocyulecrBJr.{erc.s nepenr.rBoM rrepe3

neperoporxug u 10, a taxNe KapMaH 11. llpu oroM B 3oHax MexAy neperopoAr<aMu 8, 9 w I0
ue0renpo4yKTbl, HaxoAtlrll4ec.s B soAuofi Sase, ncnrbrBaror Ao KoHTaKTa c ooessoNrzeaer\4oft
ne$Gro I4 cJII'IBaIorcs c nefi n eglrnrrfi loroK, nocrynarcxrefi e ceKrlraro f T[cl. IIpu 4anlneftruena
ABI{XeHII'I BoAbI (IIepenI{Be rrepe3 rleperopoArcy 10) BoAa, TaKXe i]oABepraqcb or{prcrKe or
neftrenpo4yKToB, c ualofi cKopocrblo rlocryrraer B KapMaH 1l ra 4anee n na:rpy6ox ee nrrnoga 4
us TnO.
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[nx upe4orBpalqeHu{ yHoca rocryrrarcqefi ra:oeoAoHe(frxuofi oMyJrbcrrrz B Kopnyce
T{@ upeaycMorpeHa rorepeqHafl ra3oBar neperopoAna 16, pacrroJroxeHgafl Mex.qy Nero6oru 2

u nepxueii qacrbro Kopnyca 1. C qenrro KoHrponr yponnefi xr{AKocrr{ r4 pa3AeJra Sa: e Koprryce
T,{o upeaycMorpeHbl I'IX yKa3aretu 12 u 13, a 6e:onacuofi sxcnryara1rrrw- uarpy6or 14

[oAKIrOqeHr{r K rrpeAoxpaHr4TeJrbHoMy KJrarraHy.

3as[cuN'Ioctr e(p(fer<u'IBHocr]I pa6orur T[o or yrJra HaKnoHa efo Kopryca K ropr,r3oHry

rIpeAcraBJIeHa B ta6. 3, n roropoft tIoKa3aHbI pe3yJrbrarbr rruJrorHbx rzccrenoeaHufi

o6egnoxusaHr.rr Bbrcor<oessKofi nelf ru MecropoxAenzx <A> [2].
AuarIEs ra6. 3 nora3blBaer, rITo napr6omurax s(f$ercrlrBHocrb o6egnoxusanur He6ru

Aocrl'{faercf, flpu yule HaKJIoHa TAO K ropu3oHTy, paBHoM 3'. llpa rpoeKTrrpoBaHLrvr

r,rcnoJrbsoBaHbr pe3yrrbrarbr nprzBe,4eHHbrx hcclelonauufi .

IpoenrnpoBaHrre rpy6uoro Aerureilq Sa: (T!<D)

llcxo4Hr,re AaHHbre

,{nx npe4napvrenbubrx pactreroB npr4Hrro :

IrrprHaTAO - l9,2wr;

AHaMerp - 1 na.

Pacxog BH3 na BXoAe n T{<D 0 = 300 rur3 f cyr

O6no4HeHuocrr ue$ra Ha BXoAe n T[<D Wnu = g9,2 o/oMacc.

flrornocrr He(frra rrpu reMneparype npoqecca paBHbr p, = 882,3 xr/ru3
Bsgxocrt ue$ru rpr.r reMneparype rpoqecca 1un _ 0,036 IIa . c

flrornocm noAnofi (fasrr pa = 11,20 r<r/r,,13

fasonrrfi (faxrop paBeH lq = ZT,BS rq3 /r
Illoruocrt ue{rxuoro ra3a pr = !,23 xr/u3.
Pacqer TAo BblrloJlHterc.f, B [srb 3TarroB. llpn oroM BbrrorHflrorc.s pacqerbr

Marepl'IanbHoro 6axauca, KI'IHeTHKI{ npoqeccoB celapaquu fa3a, rrpeABapr4TeJrbHofo

ooegsoNl4eaulrr ne$ru u or6opa so,{Hofi (fasrr. B nocne4yroqeM ocyilIecrBnsrorc{ pacqerbr
KoucrpyKTr.rBHoro o(f opunenrax T,{@.

Pac.rer MareprraJrbHoro 6a;ranca [peAcraBJren n ra6. 4

Knueruqecrcufi pacqer rrpoqecca cenapaqurr ra3a

lllotuocru ra3a I{ Nz4roft (fa.:u rarono4one(fr*rofi erraymcraIa cocraBJrror p" =
1,,23 xrf vs v pwra = 1094,4 xr/u3.

Muuuualruufi 4rarraerp [y3blpbKoB ra3a, yAanseMbrx c o6rerraa BHO, npr4Hr.rMaerc,

paBHbIM d = 0,4 MM, lITo coorBercrByer Aonycrnnofi Aerinarlrrr{ ue(prr.r B rrpoMbrcJroBbrx

ycnoBHtx' Tolulusa clos BH3, crerarorqefi no Nero6y 6 urupuuofi B = 600 MM, rrpr4gr4Maercs



paBHofi hr = 50 uv. Cxopocrb BcuIbITI,It ny3brpbKoB fa3a e rceno6e 6 ras o$lelaa BH3, rzcxoAs

u3 3aKoHa Ctoxca, cocraBuT:

.q _ dz . g . (p"n" - p") (0,4 . j.0-3)r . g . (L0g4,4 _ 1,,23)uBcn"n- 18,/r"-= =0,00265tut/C

llo pesynrraraM Marepllanbuoro 6alaHca pacxoA BH3 qepe3 TIO cocranlxer Q =
300 u3/cyr. floerouy BH3 crexaer ro xeJro6y 6 co cKopocrbro

f=Q=,=300.
rlt . o o,o5 . 0,6 . 86400 = o,rL6 rur/c

Bpenar npe6rrnanzs BH3 B rrpeAeJrax xeno6a, np'Hf,roro 4nrauoft Lt = 6,4M cocraBr.rr

L., 6,4?np 
&=o,r*=ss,zc

Bpervra BcrrJrbrrl{s ny3blpbKoB ra3a AvraMerporra d = 0,4 MM cocraBJrf,er

Tscnr = 
h7 o'05

,g"*, = 0^00265 = 1-B'9 c

Tax rarc rnp ) Tncnn,npoqecc cenapau}Ix ra3a B TIO ocyqecrBr,rrc.s B rrpelenax 3apa11rfl.

Kuneruqecrufi pacrrer rlpoqecca [peABapr.rreJrbHoro o6egn oxun a16fl, nee:ru
Cxopocrr, ocaxAeHrlg KarleJrb BoAbI AHaMerpoM dr:0,4 MM, Bbrqr{cJreHHa, rro 3aKoHy

Ctorca, cocraBJrfer

d, . g. (pu- p) (0,4, 10-s)r. g. (tIZ}_882,3)fo' = -ae- = = o,ooo576vr/c

Bpeur ocaxAeHl{t KaneJIb BoAbI B cnoe o6esnoxunaelrofi neSrn, ecJrr4 ee Bbrcory
npr,rHrrb, crrurafl, or 3epKana, pannofi ht = 0,075 M, cocraBJl.,rer

hr 0,075
roc =,g* = opoos?6 = 130,3 c

Cropocm or6opa ue(fuz qepe3 nepeJrr4B romrluuoft hz = 0,05 M, opraHr.r3onauur,rfi na4
penerxofi 8, panua

fo" = g - - 
32'63-= 

o,oo755 pr/chz.D 0,05.1.96400
Bpeux rpoxox(AeHua ne(fr:a nyrl{ or perrrerKr{ 7 4o ueperopoAKr.r g cocrasur

-H -!r 'r's,z
zn'p = fu = 3.0p0?SS = 847,3 c

,{olNHo 6rrrs co6rroAeHo ycnoBr.re do, S 500 .doc.

B Aansorra cnyrrae 500 'doc = 500 . 0,000s76 = 0,2gB v/c.
Tax lcar z#p > To- u 8o, < 500 ' r9o, npoqecc, npeABapr4TeJrbHoro o6esnoNunaunr neQru

OTBEqAET 3A,IIAHI4IO.
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Pacqer KrrHervKrr ordopa noAnofi Qa:u
BoAuas (pasa or6upaerct Ils T,{@ c MaKcr,rMirnrno nr4sroft cKopocrbro. Oro 4ocrr4raercfl.

or6oporvr ee B KapMaH 11 vepes [pocrpaHcrBo Me]r(Ay roprloM TAo, BKJrroqarcqgM yKa3arenb

ypoBH{ 13, z rcprrurxoir' lT,paccTotHl4e MeXAy KoropblMtl cocTaBlseT He Meuee .S = 0,05 rrl. llpu
3roM Irrupuna or6opHoro rpocrpaHcrBa .o.ruun"., 3D, llosrouy cKopocrb or6opa BoAbr

oKa3brBaercx panuofi

261,L9

I4s yclonuq f8t < 500 'f".n, uaft4erra cKopocrb BcnJrbrBaHr.r.rr Har.rMeHbrrr[x pa3MepoB

KarIeJIL ue(frn 6yaer paBHa # = 2'1'0-s v/c. LIs 3aKoHa Crorca MoxHo onpeAenrrrb, qro c

naft Aeunofi cKopocrrro BcrrJrbrBaror KarrJrr{ ne(f rra pa3MepoM

d- = 0,0L2 pttrr

CleronareJlbHo, rlpu opraHvsa\wkr or6opa BoAbr n TIO co cKopocrlro 0,01 N{/c s ee

rloroKe 6ylyr yHocI,ITct KaTJII'I ue$ru AI{aMerpoM MeHee 0,012uu. llpzrraeM 3aBrcr.rMocrb Mexry
coAepxaHl'Iev ueS:reupoAyKToB I{ ALIaMerpoM KarrJrlr ue(fru ruueftnofi (pvc.4),orrbrrHbrM rryreM
ycraHoBneHo' qro coAepxaHl4e ue(frenpoAyKToB B BoAe [pr.r Ar{aMerpe KarrJrr4 0,03 rrana 6y4er
paBHo l0-20 ur/An3.

llo pzc. 4 rryu AI'IaMerpe KarIeJIb ue(fru MeHbrrre 0,0l2MM co.{epxauue ue(frerpoAyKroB
6y4er paBHo 4-9 ruu,lnvf .

BnrsoA ro npoeKTrrpoBaHrrro TAO

IIo perynrraraM pacqera AJLf, AocrLIXeHr4s rroKa3areJreft xaqecrna BoAbr,4rfl 3aKar{Kr' B

cplcreMy lIlI[ (ueSrerpoAyKrlr - 28 r'r/n, TBr{ - 19 rur/n) nplrusrbre npu rpoeKrlrpoBaHrzr4

XAPAKTEPI{ CTUXU T[@ MOXHO CIII4TATb YAOBNCTBOPI4TEJIbHbIMIZ.

flo:reuqua-ubHat rIpou3BoAI'ITeJIbHocrb ycraHoBKI4 rta 74Yo rrpeBbrrrraer cyMMapHyro

rlpl4eMl{crocrb HafHerareilbHblx cKBaxr,rH MecropoxAeHr{r <<A), qro orrpeAenf,er 3alrac
rIpOI{3BOAI4TeJIbHOCTI'I AJUI CKBaXI,IH [JraHr,rpyeMbrx K nepeBoAy B HarHerarenrHufi sona.

3rconouu'recKaq o0SercrunHocrb BHeApeHrrfl parpaoorannofi TexHoJrorrrr{ Ha

Mecropo)tqeuuu <<A>>

Pacqer 3KoHoMuqecnoro e{Qercra

Ha ocHoBaHI{E npoBeAeHHbx TexHoJrofr{qecKr.rx pacqeroB rro BHerpeHr4ro TAO
neo6xoAzuo npocrrnTam s(p(fercr rI oKyrraeMocrb Kanr{TaJrbHbrx uoxesufi. B pesy*ra:re
cpaBHeHl4f, AByx BapI{aHToB rIoAforoBKI'I cKBaxl{Huoft npo4yKIIIzI{ Ha MecropoxAenur.r <<A> c

Quf;,

2.t}-s. l_B . 0,001

9,97. (11,20 - 982,3)



lIcrIoJIb3oBaHlIeM I'I 6e3 I4cnoJIb3oBaHLIs TAO LI3 TexHoJloruqecKofi rracrl,I MbI Br4AI,IM, r{To c6poc
BOAbI nOCJIe BHeApeHI4s yBeruq[Baersr, cJreAoBareJrbHo, B Celaparop Ha yIICB He$rerasonan

CM9Cb TIOATYNAET C MEHbIIII{M IIPOIIEHTHbIM COAEPXAHI,ICM BOAbI.

Bue4peuue T[@ npegrloJlafaer v3roroBJreur,re T,{o, TpaucrroprHbre pacxoAbr, 3arparbr

Ha efo MoHTax (ra6. 5). Heo6xo4urr,ro onperenl{Tb rrr.rcrbrft 4ucr<onruponannrrft AoxoA r.r cpoK

oKynaeMocTr{ peaJrr,r3yeMoro [poeKTa.

filx roro qro6rr BbuIcHI4Tb, Ha cKonbKo BbrroAHa gKcrrJryararlrrs cr4creMbr c6opa c T[q>
npoBeAeM aHanLI3 rlo cyrqecrBylo4l4M 3arparaM. flnx eroro [pocqr.rraeM Bce cyilIecrByrou{ue

3arparbr Ao r,r nocne BHe.qpeHr{fl T,UO.

3arparu Ao BHeApeuun T{(D

o6rqre 3arparbl Ao BHeApeHux T[(D paccquraeM rro cJreAyrorqefi $oprr.ryne:

3o6,q=3nn*3oo*3yncn

r4e 3nn - TeKyrque 3aTparbl Ha uepeKaqKy IIpo,4yKguu, py6;3oo - TeKyrrlue 3arpaTbr Ha

oocnyxtranauue rpy6onpoBoAa' py6; 3yn." - reKyrrlue 3arparbr gnx uepepa6orKr4 Ha ylICB, py6.

Onpe4enuna reKylrllle 3arparbl Ant [epeKaqKu [po4yKrlrrr{ B Mecflrl. pac.rer 6yger{
npol{3BoALITb c yqeroM Toro' qro B cyrKlr no MecropoxAeHlalo 4o6rrnaercg 300 rra3 npo4yrqull.
Croralrocrr nepeKar{Krr 1 M3 cocraenxer 140 py6.

3nn=Qaoa'3.30

r.[e 0so6 - o6reu 4o6uroft ne$ru, rlcyr;3 - crourraocrb [epeKarrxu I na3, py6.

3nn = 300 . 140 . 30 = LZ60 ruc.py6.
Onpe4ellalt 3arparbl neo6xoAuuble AJrr rrpoBeAeHr{r peMoHTHux pa6or Ha ue(fr:enpoBoAe

B Mec'rl' npu ycJIoBLIpI crol'IMocrl'I oAHoro peMoHTa 10 rrrc. py6. n npoBeAeHVu J-wmpeMoHToB

B Meosq:

3pp = n.3p
rge 3p - crol4Mocrb peMoHTulx pa6or:, TbIc. Py6.; n - KoJrr{qecrBo peMoHTon ua rpy6olpoBo,4e r4

ue$rec6opHbx coopyxeHrrsx B Mecrrl.

3pp = 7 ' 10 -= 70 rnrc. py6.

Onpe4enulr reKylque 3arparbl AJII rexHoJroru.{ecxofi noAroroBKlr 4o6srroro KoJrr4r{ecrBa

cblpb{ B cyrKI'I ua YIICB <<Paccser). TexuororvrqecKarr rro.qroroBKa I r ueSru na VIICB
cocraBJrrer 9,2r:';ic. py6., r:or4a:

3yncn = 3noa'0"

rAe 3noa - reKylrrl4e 3arparbl rlpu repepa6or:xe He0renpoAyKroB ua YIICB, py6.; Qn- 4e6ur
Ao6brBaroqrrx cKBaxr,rH no He$ru;

3yncn = 9,2'28,8 = 265 ruc, py6.
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O6urne 3arparbr B Mecsq Ao BHeApeHrzx T[@ cocraBrr:

3o6,,{ = 3nn * 3oo * 3yncn = 1260 + 70 + 265 = 1595 rbrc.py6.

3arparrr rocJre BHeApeHus TA@

ocHonnrrlr s(pSexrou rrocJle BHeApeHI{.s T[@ 4onNHa crarb sKoHoMktf, Ha nepeKar{Ky,

peMoHr rpy6onpon o Aa pr ro.{roroBKy ueQrz.

onpe4eluu reKyIrII4e 3arparbl AJIf, nepeKaqKu [poAyKrlrr[ [ocJre npoxoxAeHr,rfl qepe3

TIO n Mec-flII. Pac'rer 6y4erra [pol43BoAr,rrb c yqeroM roro, qro ]r3 TIO or6zpaerc, 200 n3 n
cyrKr4. Crorauocm [epeKaqKr 1 rra3 cocraenxer 140 py6.

3nn = (Qoou -Q,oo).0.30 = (300 _ 150) .140.30 = 630rrrc.py6.
onpe4eluu 3arparbl, neo6xo4Ilnarre rnfl npoBeAeHr,r.rr peMoHTgbrx pa6or Ha

ne0renponoAe B Mecf,II. B cnssu c reM, qro BHeApeuue T[@ yMeHbrrraer Korr4qecrBo Bo.4br B

IlepeKarll'IBaerraofi xI{AKocrIr, yMeHbllraercf, pr4cK anapvrfinocrr,r, 3a cqer cH}rxeHl4,r
Koppo3r,roHHoro Bo3Aeit crnux, Torya [oryqr.rM :

3pp=5.10=50rsrc.py6,
Oupe4enuu aMoprr{sarlr4oHHbre orqr.rcneHr4{ B Mecsu"

aMoprr43arlu[ Ha cpoK 10 ner yqnrbrBaercf, cror{Mocrb 6es

o6ycrpoftcrua o6tenra.

t'=# =26'!ruc'PY6'

Oupe4enraira reKylrllle 3arparbl Anf, TexHonoru.recrofi rroAforoBKrE 4o6rrroro KoJrr{qecrBa
cblpbt B cyrKl4 ua VIICB MecropoxAeH[s (A). TexHonoruqecKas norforoBKa 1 r nedru ua
yfICB nocJre rrpe.4Baprdre*nofi oqprcrKr4 cocraBrzr g,2 ruc. py6., rorAa:

3yncn = 3noa ' Qn = 8,2'28,8 = 236,7rrrc. py6.

o6rqrze 3arparbr B Mec{q nocJre BHeApeHr{f, T.{o cocranxr:

3o6,q = 3nn * 3oo * 3u * 3vnca = 630 + s0 + 26,r + 236,r = 942,zrnrc.py6.
CreAona:reJlbHo, yNe ceft.rac MoxeM cAeJlarb BbrBoA o roM, rrro Bo3gr4Kaer gKoHoMr4,

rIocJIe BHeApeHI'Ir' 3ro urr BI'IALIM rlprl yMeublrreHr{r4 3arpar Ha peMoHT, gJreKTpogueprraro. Bce
pacrrerHbre noKa3areJrr{ [pr,rBeIeHbr n ra6. 6.

3xoHorrar.r.recrcufi s(f$ercr or BHeApeHuxTIQ lpocqr.rraeM cJreAyroqr,ru o6pa3or'r:

3 = 3o6rq. 4oT{@ - 3o6,q. noc;reTn<D

r4e 3o6*.4oT{e - o6que 3arparbr ro BHeApeHnr T[(D, py6.l 3oo,q, rocrreTro - o6ulue sarparbr
rrocJre BHelpeHr.rf, T{@, py6.

3 = 1595 - g4Z,Z = 652,8 ruc. py6.

ceeAel\,r sKoHoMr,rqecKr,re [oKa3areJrr{ Ao 14 rrocJre BHeApeHlrfl TA@ e ra6.4.

prclonb3yr nzsefiuufi Mero.rl

TpaHcnopTHbrx pacxoAoB H



Taxzu o6pasolra, Ha ocHoBaHilLI [poBeAeHubrx pacqeroB MoxHo cAeJrarb BbrBoA o roM, qro

BHeApeHI'Ie Tr{@ unaeer sKoHoMI,IqecKV o6ocnonanHyro oueHKy. B perynbrare, nocJre BHeApeHr,rt

exeMecrlrHar gKoHoMlrs cocraBur 652,9 ruc. py6.

Ha pnc. 5 npnne4eH rpa(lux qflcroro 4.IcKoHTr.rpoBaHHoro roxo,qa or BHerpeHr.rt

TexHoJlorlas KycroBoff gaxaqxu noAToBapgoft no4rr r,rs 4o6rrnaroulprx cKBaxr{H B rrJracr c
I4CIIOJIr3OBaHLIeM TnO.

cpor< oKynaeMocrl'I [poeKTa c yqeroM Ar.rcKoHTa 20%o Ue npeBbrrrraer 6 lrecrqes. r{ucrblfi

Ar'rcKoHTr{ponauurrfi AoxoA ga 1 roA cocraBr{T oKoJro 3,g rrann. py6.

llroru
llo pe3ynbraraM HayqHo-TexHl,IqecKoro a*aJrur3a rrpeAJraraeMas rex'oJror'fl c

ucloJIL3oBaHrIeM T[@ rexnoJlorIaqecKl,I I{ gKoHoMr4qecKr,r o6ocnonana. PesymraroM BHeApeHr,r,

raunoft TexHoJIofI4rr flBlrt'ercs' cHI{xeHI4e 3arpar Ha rpaHcrroprrapoBKy r.r rroAroroBKy rrpoAyKrlr.rr4,

a raK xe Ha peMoHTrr rpy6onpoBoAoB.

Brrsoarr

l ' ,{nx 4oc:ru}KeHl'Is rloKa3areJleft xaqecrna BoAbr cornacHo CTII ans 3aKarr1r4 B

cHcreMy II|II (ne(ftenpoAyKrbl 28 uiln, TBr{ Ig rr,p/n) rpr{Hnrbre rrpr4

npoeKTl{poBaEuvl xapaKTepI'IcrrIKIa TIO rr,roNno cqurarb yAoBnerBopr4TenbHbrMr.r.

2' florenqualrHar [potl3BoArlTeJrbHocrb ycranoBKr.r Ha 74% lpeBbrrrraer
cyMMapHylo npHeMI{CTOCTb HarHerareJrbHbrx cKBaXr,rH MecropoxAeHr{{ (A)), qro
O[peAenseT 3allac [poI'I3BO.{uTeJIbHocTI{ AJI{ cKBaXLIH IIJIaHLIpyeMbIX K rrepeBoAy B

HarHerareJrumrfi (boua.

3' B pesynrtare BHeApeHI'Ifl nperraraenaofi TexHoJrorr4' exeMec.rrqHaf, oKoHoMr'
cocraBr4r 652,8 ruc. py6.

4' Cpox oKyrlaeMocrH npoeKra c yqeroM .qr,rcKoHTa 20Yo ue npeBbrrxaer 6 uecrqen.
Hvcrrrft Ar.rcKoHTr.rponauHufi AoxoA sa 1 roA cocraBr4T oKoJro 3,g umr. py6.

5' flpe4naraeMas HayqHo-TexHl{rlecxax pa:pa6orKa aKTyanrna, o6ocuoBaga H HMeer
npaKTr'rqeoKyro 3Harr[M O CTb 4nr He(pre-ra: oAo6rrearcrlr4x

Cnucorc v crroJrb3yeruofi .lnreparypbr

1' Illafiuap4aHon B. X., MacleHuunos E. lI. Tpy6Hsrfi 4erurenr Sar. penrenue o
BbIAatIe rareHra ot 24.02.2009 r. no 3arBKe Ns2007149198/15(053 979) or 29.I2.200g.M.:
Pocuarenr,2009.

2' Ilpoqeccrr u aflnaparbl TexHoJrorr4ft c6opa u [oAroroBr<u ue(fru u fa3a Ha
npoMblcJlax: y.re6uoe uoco6ue / lIoA pea. B.I,L Kygunona. _ M. _ Irlxencr: HIrIU <perylxpuar
u xaoruqHas Ar4HaMr{KO) , wncTutyt KoMnbrorepHr,rx r{ccJre gonayuit, 2013. _ 50g c.
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Horr.nep

CKBAXI,IHbI
Q,r,,

rvr3/cyr
WroA Qr,

r/cyr
D.r 3ao,

MlIa P6y6, MfIa Pr"", MfIa

1a 2,8 76,6 0,6 3,79 2,1 2,7

2t 70,4 95,0 7) 5,64 2,r 2,1

3a [2018]r 62,0 96,0 )) 8,27 2,7 2,L

4t 6,7 70,0 1,6 9,36 2,1 2,1
5.q 92,2 96,8 )1 6,r5 2,7 2,1

6sl20l4ll 5) 42,2 2,6 4,26 2,1 2,1

7t 6,6 75) 1,4 2,66 2,1 2,1
8.u ')) < 81,6 1- 6,85 2,r )1
9x 16,0 66,0 4,9 5,74 2,r a14; I

10a [2014]1 8,0 43,3 4,7 7,73 2,r 2,7
1la 8,0 75,3 1,8 8,29 2,1 2,7

Ta6' I - TexHolorr.qecxuft peNurrt pa6omI Ao6r*aloqux cKBaxHH MecropoxAeHr,rf, (A) no cocro.rrHr,rro Ha
01.06,2015 r.

t fo4 nepenoAa rroA HarHeraHr,re

1l



Horvrep

CKBAXI,IHbI
3a.ueNn

D*,
MM

Py"., MfIa Vnot,
u3/cvr Vt *, tvt3/cyr Vr66, na3/cyr

1n Eru 7 40 20 20
2u T a

J a
540 31 31

3n Bur 2 a r40 t7 I7
4n Eu 5 55 15 15
5n T 2 2 50 30 30
6n T 6 52 37 37

Ta6.2 - TexroloruqecrlEft pexuM pa6orn HarHerareJrbHbrx cKBDKr,rH no cocrorHr{ro Ha 01.0g.2014 r.

T2



llapauerp 3naqenraq
Yror uarloua TAB r ropusoHTy, rpaA 0 a

J 5 10 20 30 40
Ueraro.ruoe coAepxaulre BoAbr n o6esnoxensofi
uehru,%Macc. ZJ 8 l0 15 t9 22 ^aZJ

Ta6. 3 - S0QercruBHocrb pa6oru T[<D or yura HaKJroHa ero Kopryca K ropr43oury
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Hauueuonasrze

KOMfIOHEHTA

rplrxoA
pacxo.4

rrpeABaplrr.

o6esnoN. ue(prr
BOAa

ra3

r,r3 /cyr r/cw *?'fcyr r/cw vr3 /cy.r r/cw tr3 f cyr
/cyr

BH3
B TOM III{CJIE:

ue(pru

BO,qa

ra3

300

32,63

267,63

909,75

328,3

29,79

299,75

l,l2

32,619

u':t
28,79

5,76

0,012

261_,lg

0,0105

292,5

908,75 't 1')
r{Toro t209 329,66 39,068 34,54 292,51 908,75 T,I2

Ta6.4 - cno4nar ralrrw\apacqera MareprraJrbnoro 6ananca

T4



HauMeuosaHr,re 3arpar Crorairaocrr, ruc. pv6.
Tpy6nrrft ,qenr,rrenr tbas 2s0
O6ycrpoftcrno o6rerra 100
Tpaucnoprntrg pacxoAbr 30
O6opyAonanue saruemrenrnux eKBaxr{H 3 000

Irlroro 3 380

Ta6. 5 - Crpyrcrypa Ka[I4raJIbHbIX nnoxesuft (Cmoanocmb Jumpam na ofuopydosaHue y1ojflHa
e qeHax 2015 eoda!!!)
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IIorca:arelyr I-ir
Mecf,rl

2-ir,

Mecflq
J-t4

Mecsu
tr4roro

Texyuas Ao6rrua Nra4rcocrr,r, MJ 9000 9000 9000 27 000
TAO rraonrax r{ TpaHcnoprr.rpoBKa, ruc. py6. 250+130 380

O6ycrpoficrno naruerarelsuoft cKsaNuurr, rrrc. py6. 550 550
Teryuue 3arparbr .rro BHenn EI{I'4g

Crorzruo cru nepeKatrrx npoAyKrlr{z, rrrc. py6. 1 260 | 260 | 260 3 780

CrorEruocrs penaournrrx pa6or, ruc. py6. 70 70 70 240
llepepa6oqra ua VIICB' ruc. py6. 265 265 265 79s

Tgxvmze 3arnarr-r noc.rle R'e
Crouuocrs nepexaqKr,r rrpoAyKrlrar,r, rurc. py6 630 630 630 I 890

CfOUfrAOCft peMOHTHbrx na.6or. t*r" ,r.r.16
50 50 50 r50

AMopTrI3aIII4oHHbIe oTql{cneHr,Tx 1O o/" nv6 26.1 26.1 26.1 78.3
rrepepaoorKa Ha yIICB, ruc. py6 248 248 248 744

Ta6' 6 - 3xononazqecKl''Ie r'oKa3areJllz Ao u ,rocne ycoBeprxencrBoBaH[.fl cr,rcreMbr c6opa u
lo.{foroBKr.r cKBaxorHnofi npoAyxqlrrz

t6



L=0,8 xM

Or.89xg

_*>
',r:e"[bcrj

6n

L=0,3kML=0,4 xM

Cr. Bgxg
^(.7'r

i9 1o

L*l xM

nAT-95 Ls0,4xM
cr,89x6

L=0,05KM
nAT-95

L=0,1 xM

nAT.105

9s

1oA (2014)

YcnoBHbl6 o6osHa,i€Hun:

soAoBoA np€cHofi BoAbl

A HarnerararbHan crEaxhHa

a go6troaoqan ckBaxnHa (ro4 nepeeo4a)

Pprc. 1 - Cxeua pacnoJroxeHr,r.f, cKBaxr.rH

3A (201
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Bsmog ne$rxuoro ra:a

Brrno4 BolFr

Bnog rasoBoAoue$rnuofi gMyrrbcur.r

a * (3*5)" 
-6

BunoA o6oseoxsunofi nesra

Puc. 3 - Tpy6nrrfi 4enrarenr (fa:

1 - r<opnyc; 2 - natpy6oK BBo,{a fa3oBoAoHe(frxnofi sMyJrbcrEr.r; 3 - uarpy6or nrrno4a
o6egeoNeunofi ue(fru; 4 - narpy6or nrrnoAa Bo,qbr; 5 - uarpy6oK BbrBoAa raza; 6 _ Nelo6
npLreMa uelprn n T[@; 7 - peuerra;8,9,10 - uoueperrHbre reperopoAru; 11 - KapMaH or6opa
BoAbr; 12,13 - yKa3areJII{ ypoBH{ xLIAKocrrI; 14 - nnpyloK rrpeAoxpaHrzreJrbHoro rnanaua; l5 -
narpy6xra cJrHBa,upenaNefi; 16 - rasonas reperopoAxa; A, B, B, f u,{ - cexqr.ru TA(D

T9
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Puc. 4 - 3anracunrocrb KoHrIeHTparInu ne(prrz or Ar4aMerpa KarreJrb ue(fru

20



PHc. 5 - Vucrrrfi.{r4cKoHTr.rposauHrrft AoxoA rro MecsuaM
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