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BneAeHlre

Axrya"rsHocrr pa6orrr. Peruarouyro ponb B vcxopeHprr.r rexHqqecKofo nporpecca nfpiler
co3.qaHue r4 BHeApeHue :Q$exruBHbrx H TexHojlortrr{ecKVX lpoueccoB. Mareptranor. npu6opoB [ri]r

ocHoBe HoBbIX rexHolorufi .

Ten:rocua6xeHl'{e - onHa Ia: Han6olee 3HeproeMKHX orpac:refi xo:qi{crea Ka:axc.rariir.
Koropat o6ecneqzsaer ilpoMblrxneHHoe npolr3Bo,qcrBo u KoMMvHiLTbHo-6rrroerre H'x-Tbr
HaceneHu_r{ a renroeoii 3HepfnH cpe.qHero H Hrr3Kofo [oreHur{il,ra B Br.I.qe ilapaHroptuei.r Bo.]br.

B ceqsH c pa3BIrrI'IeM coBpeMeHHoii sKoHoMaKH rroBbrurarorcx rpeoonaHas K Kaqec.LB\.
u3roroBJTseMbrx MarepuanoB c upr.rMeHerrr4eM HoBbrx MeroAoB ,qn, 3arrlHrbr rpv6onpono;tol;
TCNJ'IOBbIX CCrCi OT TCTITTOBI,IX ilOTCPb 14 KOPPO3I,IOHHI,IX ,'POqECCOB.

Hapxay c pa:pa6orxofr HoslIX rexHoirorafi no ynyqrxeH'ro KarrecrBa rpa.qu{uoHHrrx
HCTOqHIiKOB Terlna' paccMarpl]BaIOTC' H HAXOntr cBoe Itpt4MeHeHlie a,-rbrepHarnBHble HCTO.{Hkr{h
felJoTbr. HanpuMep TeIrJIOBbre Hacocbr.

B nacroqttlee BpeMt e flaerolapcKoM pefr4oHe cyulecrByror npe,rnocbr'Ku r--r, pa3Brr.',, B
6yayttltt c,creM ren'rocHa6xeHl4.f,. TaKoBbrMr4 rBr.srorcr pa3Bnr'e npoMbrxireHHocrr4 vjr\,,qureHne
6;rarococroflHHfl HaceJIeHHt. B cs.f,:H c 3THM Bo3Hr.IKaer norpe6uocrb B cTpo[TeJl)crBe Hor]or 1.)

xHJ'Ibt' vco'rlcx'fi nnaxpopafioH qBnqerc.s .IIHI{M ns 6rarono,rryqHbrx Mecr r{irq pearh3arllr 14 rr:\e'I
o6ec ne.reH r.r.f, xr.rrbeM HacereHr.r.s r. IJaero,Iapa.

Ten,rocsa6xeHri{ yco:ttcrcoro MrzKpopafiosa o6ecneqriBa}or lna IieH.rpalbHbrx ren-roBbrx
nyHKra' o.[HO t43 KOTOpbrx peKoHcTpyr4py]orcq c ycrauonxoil H.Br,rx BO,rOB.JrHbr;\
norlorpeBare'refr 

'qn'g yilyqmeHu.q KaqecrBa I{x paooru u o6c-uyNzBaHr4fl: fr.o .raer Bo3Mo)Kroc f b
npHcoe'{I4Hlirb K ueHTpar'IbHoM)'Tennocsa6Neuuro HoBbIX o6rexros cou,a[bHofo Ha3HaLreHHr.

H'qes pa6orur 3aKJllolraerc's B npernoxeH'rr HoBbrx MeroroB ynyqueHur KaqecrBa pa6.rsr
rerrJloBbrx cereii. B r{acrHocrn. npr.rMeHeHue rpy6onponoroB c npe,qrijoxrrlr4el4" ,{H&r}toc.ri.rKoii
rerlJroBbrx cerefi nnr [peAynpexr]eH'r curvzu{rfi. yxynua}our{x ux pa60rv.

llpea'roxeHa Mero'{HKa cxeMI'I ren,rocHa6xeH'q c Hcrroirb3oBaHr.relvl rerrJoBoro Iiacocir,
flperz l'ryurecrBoM npI4MeHeHI'It re[JroBoro Hacoca ,rBir'erc' He:}aBacHMocrb o6r,ex ra (}r
IIeHTpanE'Horo TelJIocHa6NeHzs B ororlureJlbHoM ce3oHe npri HapylreHar4 HopMarrbHofr pado *-r
TerL'IoBbIX cerefi, B [epHoX peMoHTr{btx pa6or o6ecue.]egne roplueri eolorti.
KOHIrrur{ oH [{poBaHr.re Bo3nyxa.

Ife'rs pa6orrt paccMorpeH,e cocro{H^r v pa3Burnfl cacreN,{bl ren,rocua6xeH',
vco''rlcxoro Ml,Kpopafioua' c [pelnoN(eH'eM BapnaHToB no vnyqureH,u,.-, KaqecrBa HX pa6o.r.'.

OcHogurre HayrrH[,Ie rtor.roxeHHq H pe3yJr[,Tarbl ucc,reAonaullfi, Br,rHocH]!rbre Ha
3AIIIIIT-Y:

- MerorllKa 3alIII4TbI rpy6oupoeo.4oB Ten-rrosslx cerefi or r{oppo3r.toHHr,rx rrpouecc()8.



5-'{H af Hocr'r(a rpy60npoBoroB Ha I pe,qynpexreHr{r aBapr4fi Hbrx cuTyaur4il :

- ]KoHoMI4r{ecKoe o6ocHonanue ucno',,b3oBaHl't rer]JroBofo Hacoca KaK arrbrepHarlrBabrr-r
HcroqHHK TerrJra. ropluefi BoAtr H KoH.qHrrrroHHpoBaHu.s Bo3nvxa:

- MeroAHKa pacqera u nr,r60pa oo0pyrroeanrzr [eurparrbHofo rerrJroBofo
HayvHaa HoBu3Ha pa6orrr 3aK!,uoqaercq:

- B rrperf,noxeHHrr o6ecneqeHUq yco,rr,croro uuxpopaaoHa
HCIro,'tb3c)BaHHeM TerlnoBOfo Hacoca:

- B I4cIIoJrb3oBaHHII rpy6onponona c npent4:o,rqu,efi c MeronoM r{x xnarHoc'r'K,.
Anpobaqus pa6orr'l' ocHoeHlte Mareplrar'rbr ri pe3yxbrarr,r Mar,crepcxoz pa6o'u

roKnanblBa,'Ilrcb 14 o6cyx4a,racs Ha MeNaynapo.qHofi Hayr{Ho_nparcrfi.recKofr roHsepeHuu'<flonr'rnrenue KaqecrBa o6pa:ona H,, uHay'Hbrx nccne.{oBaHHfr> (r. Exz6ac^,s .2007r.).
Ily6"'rarcaquu. flo pe3ynbraraM BbrrroJ-rHeHHbrx Hcc,reAosanufi onv6,,ruxonaHbr crarbrl:<coqaa-rrHo-3KoHoMaqecKr4e ocHoBbr u HanpaBneH us pa3er,lr ren,ro{rr,Karl,H)). <3a,ra.r' vMero.4r,r pacqera reMneparypHbrx rpa$uxon>,.

crpyrcrypa u o6reu Arlcceprallnn' lnccep ra\uecocro'r r43 BBejIeHuq. .{eBfiTH pa3reirots.BL'IB.-..B' H3iToxeHHbIX Ha 80 crpaulluax KoMTII'IorepHoro TeKcra. corepxr.{T l i radruu" l trpHcyHKoB' .IIHcKa I4cIIoiTb3oBaHHbIX I4crorIHI'lKo s uz 25 HaHMeHoBa anh unpl.r:roNeur.rii.

NVHKTA.

ren,rocHaSxeHH, u



I ouncanne lefi crnyrouefi cxeurr rerrJrocHabxeHuq yco,rscr<oro M'Kpopaiiosa

Hapr6o:rsuree pa3BI4Tue rennotfl4Kau'q f. flan;roqapa fionyq]ina c Halra.roM r,raccoeo'
Nu:rofi :acrpoiixl4 Yco,rtcxoro MuKpopaiioHa. Kof.qa cra,rrr4 npoKnarblBarbc, TerlJoBbrc
Maracrpil,'rrz rr.raMerpou 500_700 nau or cvulecrByrouefr T?U. r{ro norpe6onaro pa:pa6orxlr
HoBbrx KoHcrpyr(TnBHbtx peureHufi. B :ror )r(e fiepnoA n pafioHax Na,roli :acrpoiixi.r cra,rtucoopvlKarbcq ornenbHo crotlllHe IieHTpa-rrbHEIe rerl-rloBbre rryHxrr,r (l{TII) Ha rp},nn}. sraHlrr,iB3aMeH crpol'IBIIIHXct paHee HHrII,BH'{yanbHbIX TennoBbIX nyHI(T.B B norBajrax roMoB. aTennonpOBO.qbI npOKnaAbrBaTBCs B ropojfCKr4x KoJrJ.-reKrOpaX coBMecrHo c ,qpyfHN{H HHiKeHepHf,rn-ry
KoMrv{yHprKarJusMri (cu,roeue ra6e,ru. xa6e,ru cBq3u.Bo.4orrpoBo.u ra:rp.). [-5j.

flporrxenHocrb reil.rloBr,rx cerefi ts lByxrpy6Hou HcrrHcJTeHHrz. F{axotrrrunxc, rta 6arairccua 2006 r.. cocraBr.r,ra 22g5,g rlr" nrraMerp Marncrparrlulx rpy6onpoBo/IoB 1000_50011n. Ilpu3roM nportxeHHocrb rpy6onpoaoroB in'aMerpoM 400 l,ru u 6o,ree cocraB",,'rer l55Oxnr.
OcHoeHofi rrrrr npoKnaloK - [o.q3eMHas. cocraBnf,rorqas 6o:ree 95% or o6uiei.rflporqxeHHocr, T.IIJI.B'IX cereit' Ten'ronrte cerl'{ nor(pbrBa}o r B2yo norpe6Hocrri B Tgr'-;rr-xl'In'uHo-ltoMMyHa!'IbHofo ce.Topa ropo.{a a o6ecneqzBa}or rerrrTocHa6;xesue oKono l0 xpr,nHsrrnpoMr,runeHHbrx npe4npaxrufi .

Ten:rocHa6xeHue yco,rtcxoro Mrrr(popafioHa ocyltecrBJT_sercq or
xoropofr npvxoA'rc q 650h ncefr uo4x,rroqensofi ren:roeofi Hafpy3r{r4 fopo,a.

Cnoco6sl npoKnarr{t4 renJroBbrx cerefr :

_ rrpoKnarKa B rrony[poxonHbrx H rrpoxo,]Hbrx KaHaJ.ra x _ 91 %o:
_ Ha3eMHa, npox,ra4xa _ 6%o.

Be4ercx 6o,rlruaq pa6ora rro sKoHoMn.{Hofi pa6ore renJ]oBbrx cereji. Kaxgul-r rrorpe6ar-e-rr,
Ao-rrxeH norpe6l*b pacqerHoe KorT'rqecrBo TerrJra c o6ecnerreH'er,r rpeoyeuofi qfipK\;Jsurritceresofi Bonbr B cr.rcreMax ren,rocna6)KeHu, norpe6are"rrefi. :1;tq qero ilpou3Bojlr4rc, Ha-rra;l6a caocjreryrouefi perv,rrapoaxoii Bcex TerrtrTosrlx cerefi foporla. Kourpo,nr 3a 3KoHoMraqsoli pa6ororiTenroBbIX cerefi Bblno!'IH'sror o6xonquK' TenJloBrrx cerefi, xaHHbre or KOropblx nocrvrralor Brpyflny Ha]Tarlr{a. fjfe Til{aTeJILHbrNr O6pa:OU aHa,rr43apyroTc, r4 Bbr/faroTcq peKOMeHIaUrrr4 ilOI(OppeKTI4poBKe 

'qI4aMerpoB co,,eJI sneBa'opoB- ,rpoccenbHbrx ycrpo'crn. ilepeHacrpofircepef)'ntropoB ornycKa TenJIa IIpa He3aBacnMbIX cxeMax nor]KnroqeHuq cacreN,r ororreH* ,"rlr1u3MeHeHna fr'rrpaBn*recKofo pelKHMa pa60rrr norpe6nre:refr 
.

vco'ucxafi uaxpopafioH- 3To n'raneHsxufi roponoK co cBoHMH rx^oraM,. AercKaMH cajit\',-uHspacrpyxrypofi' rcoropstfi Heo6xo4arro o6ecne.{urr KaqecrBeHHbrM r-e.,-rocHadr{eHHe\{ 
L.lropruefi ao4ofi' leficrnyrouat cxeMa ren,rocHa6xeH'-q vco:rscrcol-o Mr.r*popai.roua il:oopaxeHaHa pHcyHKe 1.1 upuloxenus A.

TStl-i" rra ro,rK)



2 OnHcauue

nuxpopafioHa

rl!'raHHpyelroro pacmrrpeHHfl Tefr.rroBr,rx CETEH Vco;rrcxor.o

Br,recre c pa3BuBarorqeitcq 3KoHoMrlKofr crpaurr pa3Br4BarcTc, r.r ropojla. Bo3pacraer norpe6Hocrb
HaceJreHI'It B KaqecrBeHHOM XI'IJIbe. pacnonox{eHHoM B SKO,rIOrLrqecKU qlicrorv{ pauoHe ropoJa.
KaKIIM H tBilsercq Ycorrrcrcuii Mlrl{popat{o'. Ha N{ecre BlrepamHero [ycrbrpq 6y-ryr crpor{Tc,
HOBbre noMa. uKOJrbr. rrercKr.{e ca4rr o6reKTbr cour{arlbHof., Ha3HaqeHr4s.

MecropacnoJToxeHlle Yco'ttlcrcoro nanxpopafioHa sau6o,ree 6raronpnrrnr,r jl-irq
crpourenbcrBa HoBbrx o6rercroe. B lauuofi pa6ore paccMorpeH npoeKr jrorrorrHHre.[bHor opacuapeHlrq vco'rlcKoro MaKpopafiona c yBex,r{eHaeM Hafpy3Kr.r no ororrJTeH'ro u foprqe\,r\r
ren:rocsa6xeHHIo' B ra6nuue 2' l npune4eHr,t o6rexrbr. rJ-raHapyeuoii :acrpohrcu urzxpopalioua.

Ha przcyHre 2'1 nputoxeHl'I's E noKasaubl norror-rHrrreJ'rbHr,re Hafpy3r(r4 u pacxolbl cer.egofr
BO jlbr rrJaHllpyenao fi :acrpoitru yco.rrsc rcoro Nrr4 r(popafr osa.

Ta6'rv ua,2' l - Aasulre no u,uaHzpyenaofi :acrpofixr.r yco,rrcxoro varpopaiaoHa
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3 Pac'rer /:IorIo!'IHure,rnHofi ren,rosofi Hafpy3rtlr yco,rrcxoro MHr{popaiiosa

onpe4eleuae pacxoAa reilJra Ha oronneHr.re ro yKpynHeHHbrM rroKa3areJ{M. I'xaniq.

Q,l'u'" =qo(t,,-r*,)V. (3.])
ue /,',' - TeMilepaTypa BO3rllXa B nOMe[IeHHU AnflnpoeKTr.rpo Ba1uflOron"uenuq. uC:

1"" - TeMneparypa Bo3nlxa rnq [poeKTupoBaHaq orolJ'reHr4q" uc. 
1,,,, : _37oc ,frq

r. flae,ro/Iapa:

/ - HapyNHr,ri.r o6rena :.qaunq. N{j.

onpe4e,reuue pacxora rerlxa Ha ilpr4ToqH),ro BeH Tr.r.:rr9l_ralo, f xac/.r.

Qr)"'n' = Q,,(t,,,, -- f ,,,,)v , (3 2 if're /,',- - TeMrleparypa Bo3Alxa nnfl npoel{TnpoBaHlrt BeHrL{-rLguHu. 'c. t,,,, = - 21 
oc r,,t"

r. llae_ro_tapa. lgl.

onpe4e'reHIre pacxo.qa Terr,Ta Ha rop{qee no4ocua6NeHHe. fxarr/q.
- .rirfl rrrKonrr Ha 819 naecr

/ t\lda\ 60nuk 60.409. I . lv-,, = -7- = 0.012270; (-t 3)
I,Xe m_ KOIAqecTBO B cMeHe qe.rloBeK:

a- HopMa pacxola ropxveii Bo.{br. ,r/.{e"r.r:

k- xoe$$aqneHr HepaBHoMepHocru. k :3;
T- xo'rprqecTBo qacoB. .4nt mKO,rrbI- KOjrHr{ecrBO qacoB B CMeHy:

-4ercrufi cal Ha 1 30 nrecr

Q)l,o'" = 2.5mak: 2.5 . 4 . 130 .g = 0.1040 : ,..1 c)
- crloprnBHo-o3nopoBr.ne,rtHslfi 

KoMrrJreKc

(),tr^, _60muk 60.350.2 5.1V., : -7- - -'"-:::-: 
= 0.013115: (j.-{t

- loproelri.r gor,r

Q)'""'=60ma=60.160.2=0,01g2" 
(3.0)

r,Ie m - KOJTHq€CTBO KpaHOB_yM brB€L,:r bH],t KOB :

- )I(H,TI.IC IOMA

Q,.'l"o' =2.5kma=2.5.2.6030.2=7.399g3: 
(3.7i

- xercxufi ca.q Ha 350 naecr

Q,.','"u*' = 2.5mak = 2.5 .4 . 350 .g = 0.02g ; (:.S i



I]OJIHKJIIIHHKA

Q.),1,o'" = 2.5ma = 2.5 ' 5oo'1.2 : 0.036 ;

rrxona na 700 uecr
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Hafpy3Ke oTonreHuq. BeHTtr,TgrIHH H
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Pac.IerHr,te AaHHbIe IIo MaKcuMa,rtHofi ren:roeofi

roprqefo eo.[ocHa6xeHr4r cBereHbr B ra6:uluv 3. 1 .

Ta6"urzqa 3. I - PacqerHF,re naHHbre

MnsunransHlrfi pacxor relnorbr
oC. MuHulriLrrbHbre pacxonbl TerIJtorbl Ha

tu,,:*8 oC onpe4elrrercq [epepacqeroM

rrp14 TeMrreparype KoHua ororrr,rreJbHoro neptto.fil txc,:{g
oronneHue r.{ BeHTr.rn.qql.to. fran/q. rrpu Tc\{nepar}pe

I

ic.

t 
-t()vht, _ 11tt,u.,',,tt 

r,....
y{r yU

I -l 'tt,t

() "'' :
| -l

"]t 't,r,

i3.1 I r

Ne

fI/n

HaHNleHoeaH14e

o6t,exra

Hopl'ra

pacxo.Ila

ropnqer'i

Bo.qbl.

"q/ 
q eJ'l

Ko,r H.Jecrso

qeJroBeK

Mancnlta;lsgu t:i

Pacxoll

TenJ.la

HA

OTONJ'IEHHC.

I-rca,r,'/.r

Pacro,l ren,ra

Ha npuroLrH,yK)

BeHTHr.tfiUHFO"

I-xa,r''q

- Pacr;ire'ri

Ha roptLIe!-

so.tocua6;xeu I

I-nan'q

IIlro,ra na 818 n,recr 409 0.41039-595 0.0-536821 0.0 r2270
/{ercxnil cal Ha 130

MECT

8 t30 0.0713513 0. I 32973 0.0 r04

3 CnoprnsHo-

o:nopoanre,ruHu ii

KO1\,t alJIe Kc

350 t,0l 13195 0.2q76755 0.013 t2,{

oproBbti.t IoM 2. r60 2.04t2 0.,119904 0.0 r9l
i5 Xu,rsre ^lova: l. t) 6030 12.655712 z-:-s9s3 -

o lercxnii ca.l ua 350

MCCT

8 350 0.t964456 0.0366122 0.028

I IOJ'I14KNhHHKA t/ 500 0.238491 0.2222303 0.036
8 LUro,ra Ha 700 trecr i)u 0.2e0893 7 0.03 80s02 0.010-5

HTOIO 16.91588i 1.20 I 1273 1.619,1

tl.ilr



Pacro.{r,l rerrJorbr Ha ropqqee eorocHa6NeHHe

no orHotrreHr.t]o K pacxoly 3a ororruTe:rtHui.r nepuo,I

llcnolssyx pacrierHbre (uaxcztranbHbte) 
H

crpoHrc.s cyMMapHbili roAoaofr rpaor4K pacxola
BonocHaoxeHr.{e B 3aBr{cl4MocrH or reMneparvpbr
pLrc).HKe 3.1 npr4,.roxeHu.s B).

l0
B nerHuit neprrol. fxan/.{. onpe,{eJ.f,e1c,

(3.i3)

rAe 1..,. - reMreparypa fopqqefi Bonbr. oc. lpuul.tl,raercq r..,,:60 oc:

rr, - reMneparypa xonolHofr Bo.4onpoBo.4'ofi eonrr nn.s nerHero nepuola. "C_.. npuHzr.raerc,
/,, :15 oC:

l" - TeMneparypa xonorHoiu eo'qonpoeorHoii Bonbr nnr 3r4MHero nepr.roJa. uc.
IIpLtHLIMaeTcq /,, =5 oC.

Pac'{erulre naHHbIe no M[HI'IMausuofi ren:]osofi Harpy3Ke oronreHHr" BeHTI4JTTIHH i.rJerHero pexr.rMa rop.sqefo eonocua6NeHu, cBexeHbr B ra6,rrluy 3.2.

MHHLiManbHbIe 3HarreHl4q Terronclfi narpr:ru
TerrJra Ha oT0rrJreHr4e. Ber{Tl4_.trlltin H r opffLtcc
Hapv)KHolo Bo3jllxa (leeax qacrb rpa$irxa u.,

Ta6,ruqa 3.2 - pacqerHbre 
naHHbre

JVe

ni fr

I

a

HahveHosaHHe

o6rexra

LUro,ra Ha 818 N,recr-_=--
4ercnuDi caa Ha 130

\{ecT

-;--

Hopva

pacxo,la

ropnreii

BOAbI,

"rt/Ye_rl

-l
-8

Ko"tuqecrso

qe,'roBeK

409

MluHua,rugslii_..-
HacxoJ i Pacxot ren.ra

IrenrTa 
I 

Ha npHrovulro

Ha 
I 

BeHrnnrurjfo.

oronJ.reHHe. 
I 

f xa,r/v

f Ka,t''q I

Pacxor ren,ra

Ha foprr{ee

so.qocHadxeHrie r

:iersaii rrepuo.l-

I-Ka*r r.j

0.0 I 00390S

().00Ls0%9

0.0 1 07i 861

0. I 94005 0.03_s788

liu 0,03 50,5 0,09081 I

I

J

o:.lopoaHre,rsnsl ii

350 0.478078 0. I 9845

,1T - _r, vuurrr avlvl 160 0.90283 8
5

0)6827) 0.0 I 570909
l, t) 6030 6.21687

o llercnrfi ca.u ua-J0
MCCT

vrv.J\/uJ 
1 O.U-f 440636

;-:;,=-r,. r) | /o / 0.02:9090c)
j

^;;;;----r- ---u.u,)ro / 0.0!u_i.s1;-<
n-il*.-^u. /e)4.\e 0.00giq0g I

0.0i5788 o. t oOis6s:

8 350 0.0965

0.1 t?153
ll

lllxo,ra sa 700 vecr

1.2 -500
8

I i -i0 0. I 375 I 3
I,ITOfO

8. I 78009



Onpe,le,ren pre pacxoAon c ereeo ii eo.{tr" xr/c.
ll

Q,|'u"'

c\.lt -t.)
rile c- Ten.lloeMKocrb Borbr. c:1 xxa,r/xr.fpar,

(3.14)

It' tt- reMneparYpbl Borbl B no:f?ot[eii n o6parnofi:nrHu-ax no-1.ruofr Teni]otsot-r cer].{ np}.r
pacqerHoi'r reMneparype HapyxHofo Bo3Ayxa .qnr npoeKTr4poBaHaq oroilreHr4fl r,,,, = -37oc .r_iirr

r. flae,'Io.Tapa.

Onpe.ue.nenue pacxola cereeofi Bonbr Ha BeHTr.rJ,rqquro. xr/c.

() v(tr

Lr,, = __ij--.
c(t,' - t',)

(i.1-:)

(3.i(r)

rne /i'li- re]vtneparypbl Bo'qrt B nonarcqefi ll o6parHofi,ruHlrsx npH pacueruofr reMneparvpe
Hap)-XHofO Bo3AyXa rlnt npoeKT]apOBaHHfl BeHTHnqr{n V | ,,, : _2 1 "C Ix, r. flae"nO.Xapa. ,C.

Onpele:reHne pacxoAa cereeoil Bo.qbr Ha roprr{ee sonocHa6NeHrre B 3aKpbrrbrx cqcre\{a.\
ren,'rocua6xeHrzr npu napa_Tne:rssofi cxeMe rrpucoe.qaHeHn, Borororf,orpeBare;reri. xr/c.

G = _Q::'' _ 7.61 gii _ r..,' 
c'(t, - t.) l(80 - i0) - -''

.ne /1 - reMlleparypa Bort'I B rlonalorueM rpy6onpoao.qe rennoRoi.i ce'u B rorrKe r4J-ro]lit
rpa$Hra reMneparyp no,1rr. oC;

/r - TeMneparypa Bonbl nocre lapa-rnenbHo BKiIroqeHHoI.o Bo.qoHar.peBareJ* foprr{er i)
eonocHa6NeHr{r B roqKe H3jroMa rpaQnxa reMneparyp no4sr. oC.

HarirveHoeaHue
Pacxol cereaoii Pacxol .et,eeoE

o6terra
Bonbl

HA BCHTHN'UHru.

Kr/c

0.197

BOr:tbl

Ha foprqee

aolocHaS)fieH rie.

Kt, c

Ta6:rgqa 3.3 - pacqerHbre 
naHHbre

Pacxo: I p**-
ceresoii I ceresoii eorsr

Bonbr ] ua

Ha I oronneHue.

oronJ.reHne. I r,,

LLIro,ra Ha S tA meclr

lercrufi car 
"u U0

Cnoprrraro- ------i ,.jo
o:aopoeurel sHsr ii

KOt\,t niteKc

Toproeurii loll
3.888
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5 | Xu,rure aoua

E

B

I
n
E

)ti.

tll.l
7.3 3

r4.o /

6.0 r

7 55

6.01

6,01

t7.6

391.72

26.4

52.8

2t.t6

2t.64

2t.t6

2t.61

21.64

63.36

v ) tc"et
K L.._

| 14.67

IIl | / \\l'""M I z"ss

s2.8

-52.8

2t.16

21.t6

,11

o {ercruii ca/l Ha 150

MCCT

r.82 6,55 0.34

2-058

OJ
Il.t2

l IIo,ru x,r ltH nrca 2.21 1.95
8 lllxo,ra na 700 uecr 2.69 9.69

14TOfO 157 563

cyunaapurrfi pacxo4 cereeofi Bo.{br s ren:ronofi cerr.r .sBrrercx cyr,llroli
or.denbHbre Br'rnbr renroeoii Hafpy3KH. xr/c. flpaveM. ,ocKonbKy Bo,qa H3
pa:6r'ipaercq' pacxoAbr B rronarouefi r.r o6pa"ruofi ,rtHuflxcerr4 or'Ha*oBbr

G, = Gu + G,, + G,, =157 +l l.l2 + 42 = 210.12.

pacxo.loB Bo;Ibr

ren;rosofi ceru

HA

rIe

(3. I 7i



t3
4 flIgpae,'Ilrqecxufi pacqeT leiicrnyroueii varucrpanu TerrJoBbrx cereii c t.rrero]rr

rrpHcoeArrHeHrrfl Aorro"rrHlrre!'rr,Hoil uarpy:ru

3aeaqefi rHApaBnl4'IecKofo pacqera sonq*{ofi ren:rosofi cer' c qBirrercq o[pere-neHr{e
seo6xorfnnaoro .quaMerpa MafacrpaqbHoro rpy6onpono4a ),rreroM rrpucoerr{HeHr.rl
norroJrHHre:rrH oir Harpy3r(ri Vcolr,c xo ro Nr rirxpopafi oHa.

Pacqersslfr pacxoA cereeoii Borlbl rla ororJTeHr4e. BeHTr,rnrrlr4ro ri ropqqee notrocHa6xeunr
Yco,rrcxoro MHKpopafroua c ),rreroM npucoerr4 HeHuq nonoJrHnTejrbHofr . nrlc.

Gt . = G,,,, +Gr, = 343"gg +210"12 = 554.

r,qe G,,,.,r- cylrntapustfi pacxon cereeofi Bonbl Ha orof'.r€H'€.

eo,f oc Ha6xe glrs Yco,rbcKoro nru xpopafr oH a. xr/c :

Gn- :forronHure:rsHtrfi cyuvapulrfi pacxotr cereeoft Borbr

Vconrcxoro MuKpopafi oua. xr/c.

flo rlopuy:re E.IL llJaSpuHcoHa oilperenqercq npe,qBapurejrbHOe 3HarrelrHe cpegusri .1e_,1i1
MecrHbrx norepb naBneHrfl ua vqacrxe l_2

dt ) = r.[G,,, = 0"04 .,,654 = 0.941.

r,Ie z - nocroqHHlrfi rco:S$llqrzeHr. :aeucsuui ot Brcna
peKoMeHlyeTcq npr.rHHMaTE, ; :0"03_0.05.

flpe.unapr,rrerTrHoe 3HaqeHHe yrenbHoro ,rurrefrHoro nareHrr.f, raBneHrr,g Ha vqacrxe l _2.
flalv. r.e. naneHze naBneHH, Ha e.{r.rHHrIy jlnnHbr rpy6onponora onpereJrrerc.s no Qopu1,,re

ADAI= .--_ 3 .105

l, ,(1+ a, .) 1312(1+ 0.941)
= 117.8i. (-1.-;r

rne AP - norepr raB,TeHr.r, no.q,Tr4He Tpaccbr 1_2-lla:
1, . - ntuaa Mafr4crpa[bHofo rp1,6onpono4a Vco,rlcKoro uaxpopafioHa nHaMe.rpoir,r 0.7r,r.
lr'rauerp Mafr'rcrparrbHoro rpy6onponoga vco-urcxoro M'KpopafroHa c \.qero\r

nononHlrre,rrgofi Hafpy3KLr, M"

p

(4.1 )

BeHTHJquHro n fopriree

n;raHupveuofr -tacrpofrr<r

(1.:)

TeIIJ[oHocIcreJ'It. AM Bo_tbr

(.4.11
d,-, =r,, f3.- : 0,1 r t#F = 0.53 .

r"{e '4'' - noctosHurtfi pacverHlni xoesslrqne'r rrn.f, o,,perexeH's ilnaMerpa rpy,oonpoBoxa.
jl-q.s BoltHoii reu:roeOfi ceru A,,:0.117.

B pe3ynbrare Bbrilre [pr4Be/IeHHOfo pacqera Mbr Br.r.{HM. rrl o c\,uecrB\,}olqr,j iiMafHcrpaJ-rr,Hrrfi rpy6onpoeo.{ Ir4aMerpou 0.7 nr. o6ecneqzealoufifi Vco,rlcxuli _r,ruxpopaiiorrcereaoli Bo'qofr Ha oroII-lIeHI4e 14 fopqqee BoxocHa6xesue BrroJrHe Mol*er o6ecnequr.s lorpe.Hocrir



t*cereBoft Bo'rofi u nnaHHpyeMylo 3acrpofiKV. C,rerlonareirbHo" ner Heo6xo.THr,rocrg B nepeK,rra,rlKe

Mafr{crpa-rbHoro rpy6onpoeo4a.

Ha eo'qqHslx rerl,loBblx cerqx ceKul,oH'pyrorqae 3a.qBHXKr4 vcraHaBrr'Balorcq Ire pexe"
r{eM rrepe3 Kaxlbre 1000 v c nepeMF,rqrofr Mexlv ro,rarcrrluM ll o6parHulr rp1,.6onpoBojloN{.
3aIBHXKI4 ycraHaBnlrBalorc, TaKxe Ha Bcex orBerBjreHr4lix u HaBBonax rc norpebure.rqt\,{ Te[Ja.

'ucro 
KoMneHcaropoB onpene-rrqerct B 3aBr.rcr4Mocrr.r or paccrorlHr.rrl MelI(iI-v HerroJBair(HLr\rlr

onopaM,' Y'racroK rpy6onponona or rotIKH npHcoeAHHeHHr .qo nnaHr.rpyeMoro lleHrparbHoro
rerlnoBofo nyHI{Ta (Ilrll) cocraBrter /r.:1450 nt. B gaHuou cn}.'qae np'MeHreNr c&rL,HHKoBrnt
KoMneHcaropbr Kon[qecrBe n:7 v HerrorBr.rxHbre orropbt n: g qepe3 Ka)Knr,re 160 nr.



l-i
5 ffiapas.jruqecxufi pacqelrpybonpoeoAoB KBapraJrrr,Hbrx rerr!,roBr,rx cereii

5.1 onpeleJreHae AuaMerpa Marucrpa!,rbHoro rpy6onpono4a

Ats o''pereneHlrt rl4aMerpa -rpy6onpono,ra or nrarucrparrHofr Terr"rrocer' rro
{eurpanlHoro re[JroBoro [yHKra. n:raunpyenlofi:acrpoifuu.4:rauofi 1450 M. xHaMerp(lB
KBapraJrbHux rpy6onpoBoAoB Heo6xonnlto acro-rrb3onarl Sopuynrr [131. y,xaraHubre B pa3,{eJe 4.
r.e. nperqBapl'rTenbHoe 3HaqeHHe cpegnefi ,1onH MecTHbrx norepb ,IaBneHa, Ha y.racrxe 2_3

(5.1)

rre z - uoctossurrfi ro:$$aur'reHr. :aeucnquir or Bvrra renJ-roHocfire,rq. [J,:rst B(].:rbi
peKoN{eHlyercr npr4Hr4Marb z :0.03_0.05.

llpeleapurer'IE'Hoe 3HaqeHI{e yrenbHofo rHuefiHoro naAeHVfl raBjlelrlrr Ha 
'qacrKe 

2--1.
llalna" r.e. narleHr.re .qaBneHu.f, Ha e.qaHr4rly rjrHHbr rpy6onpono,qa o[peAejrserc, no Qoplrl,re

'\ a rnll..J 'l u=- = 58.93. r'5 ) r/._.(1+a, .) 1450(l+0.5g)
rAe AP - norepq.IaB:reHH, rro nJuHe rpaccbr 2_3..tla:

lt t - rJrHHa KBaprarrbHoro rp1'6onpoeo4a n;raHzpyenrofr :acrpoi.rxr.r Vco;rr,cxoi ir
vHxpopafroHa. M.

lzaverp KBapra,q[,Horo rpy6olpoBo^qa or Marucrpa,rlHoil Ter].lrocerr4 *to Ueurpa-lbilol o
rerrJoB.fo nyHr(Ta rrnaHr{pyeMofi :acrpoiln' vco:*cKoro N{HKpOpafroHa. v.

LPp

d:' :',,;:; : o-r r tffi+ = o.-{rl

rIpHHprMaeM d:, = 0.426w.

Ha pHcyuxe 5.1 npn,roxeHns f oro6paxeHbr rr.{aMerpr,r
[JaHrrpveMofi aacrpofrxu Vco:mcKo]-o MHKpopadoHa.

( 5.-l )

H 4JTHHbr yqacrKoB r pr.donpoeojloFt

1 CraH.:raprrrr,rii

I -lfla\{L.T}l

1 rpr,Sorrpor:o.i;r

i \'1

j

i

l--- - --- -
L). i08

d.ii
0.12,i

Ta6luqa 5.1- pacqe.rHbre 
raHHbre

,\i n, Vqacrox

rpl,6onpoao,ra
A,rasa

yr{acTKa,

M

Cp.-lo,rr

MCCTHbIX

rrorepb

fIa,f en ne

.IIAB"'ICHT.I'

Ha enHHHUy

rpy6onpoeola.

Ua,tr

5

flpe,lna p irre,r s H sr ii

Iilar\re'rp
-rpy6onpoaora. v

)
J 4

6
J-4--) t20 U. I I] t19.82 0.099

0-lls

b.l l5

2 3-6 J) 0.3 i 167.56
6-8 r 15.3 u.143 t80.36



l3 CnoprnsHo-

o3,lOpOBHTenbHLt fi

KOMnneKc

XH,rtre.loua:

5

B

r
E,

t.

K
.J

V

K

I
M

Lfl no,ra HA 700

0.236

0.3 54

0.1 89

0.30 r

0.256

0.098

0.12-5

0.236

0.48,5

0,265

0.2.18

0.451

aq6 )l

193.56

245.3

203.7 5

285.09

293.713

236.88-5

ll l J

289.S-5

r89,65

156.39

378.23

402.36

0.79

0.r33

0.078

0.096

0.076

0.082

0.085

0.07s

0.070

0.129

0.1 30

0"08-5

0.083

0,07-5

0.014

0,082

0.219

L 
0.lii
0.325

0.1 r9

U. I J )

0.r3i

0.89

0.t00

0"08!j

0.108

0.076

0.089

0.089

0.089

0.076

i 0.133

I 0.133

0.089

i o.osq

i tt.)l6

1 0.07 6

56

58

J+

79

68

62

92

45

240

78

46

39

I r..t

5.2 3auzra TenJToBbrx cerefi or rerrJToBbrx norepb rpy6onpoBo,qar.{H c jrperlu3ojr.sulrelZ
Irpeo6'ralalourau cnoco6oM npol{J''IaAK}r renJ'roBbrx cereit B Ha.,,eii crpa}r,. ,Birrel.c-q

nor3eMHaq [poKnalKa B He[poxonHr,rx KaHanax c MrrHeparrtnofi u:o,rsrtzefi. .feurogarul.trHblc

cBofrcrBa raKoro Tana I'I3oJr flrrLr,r B npouecce 3KcnnyararIlr' pe3*o cHulr(a*)r-cs. q',.o npaBorrr. N
3HarII4TeiIbHbIM ilorepsM Teria' Kax c'lencrBlre. B 2_3 pasa6ol*ue. r{eN{ B crpariax 3ana.qri,.ri:r
Enpolu' HamHM rocyrapcrBoM pacxor-verct Terlxa Ha oronJeH'e paBHofi Nalol-r ,'irorrr&.a.i. <;.

9 I l0-I

ll fiercxHii ca-] Ha

I30 vecr

t45 I o,rss

{ercrcHii ca.il Ha

350 uecr

flo,rnx,rnHHxa 5l I o.tso

7 5 .417



17
AOJrfOBeqHocTb TeIUIOBbTx ce'tefr

rrpeBbruaer I 0- 1 5 :rer. Il 5].

Kagaxcrana s 2_3 pa3a Hr4xe. r{eN{

lgrrr.

3a p\,6exoM. 11 He

PucyHox 5.1 - KoHcrpyxuuq rerrJou3oJruponaHuoh rpy6sr
1- qeHTpllplroluas onopa" 2 - ren:rou3onr.rplrotrrufi uarepua,r, 3 - -r.py6a-o6oJrorrKa 

H3
noiIH3TI{JIesa' 4- Ta!'IbHat rpy6a. 5- npoeo.qul,KII HHrTriKaropr,r cr4creMbr ofleparHBHoro
lIHCTarIuIr oHH Of O KOHTpo"[, 3a vBJIa)r(HeH H e M TerInoH 3oJrtr t{u

B KagaxcraHe 3Kcnnyarl4pyerct 6oree 250 rsrcq.i KM rerrJoBsrx cereli B ,fB).xrp),ontrlr
HcrronHeHrrr{. B roM qHcre OKOJTO 30 rlrcqq KM Mafr4crpan;Hbrx AHaMerpoM Or 400 1o 12100 l^r.

Cpe4nrafi ypoBeHb r43Hoca cerefr .{ocrr.rraer 60 %.U61.
ocnoeHstNa 14 npwfLlaMn rtxeJ Ioro cocrotr{Hq re[JoBbrx cerefr ,BJ'ro r c,:
- MaccoRoe npI'IMeHeHHe no.{:euHofr rcasa,rsHofr [poKnailKrz rp,voonpoeoloe ri

IlcIIoirb3oBaH,e HexonfoB.qHE'IX (rlanurtu o6pa:olr. MaHepa,TbHbrx BoJoKHHcrr,r.\ )
re''JloH3onflIIHoHHbIX MarepHarloB' @axruqecxufi cpoK c,ryN6rr raK14x rpyoonpoeogon xj],
MarrrcrparrbHbrx cerefi cocraBn_,{er 12_15 ner. pacnpe.{ejlureJbHbrx H r(BaprarrbHr,x cerefi 7_g ,,re.r.
T. e. 3Haqure,rrbHo Hr.IXe HopMar[BHofo. paBHoro 25 rortav:

- He'Ilocraroqurtfi (oHrponb opraHoB ceprasaxarr.r4 u focrexHa':ropa (3HeproHaJ3opa) 3ir
KaqecTBOM cTpoHTenbcTBa r.{ peMOHra:

- c,ra6oe r.rH$opnlaqHoHHoe o6ecneqeHue o .locrogHcrBax 14 Bo3MoxHocrqx rroBbr.r
Marepr.raToB n KOHCTpyKrlr.rfi ;

- orcvrcrBHe .qojrxHofo $nHaHcupoBaHr4{.
Ert-u nposeleu npeABapl're,rtHttfi aHaJrr43 Ha*onneHHoro orrbrra rro rrp,NrelreHprK)

pa3nI'rrrHbrx TerIJIoa3oJIqIIV oHHbIX Marepl{zLroB rns TerrnorrpoBo.roB. nrr6paHlr c.,reJ'ro'{!ril
KpI'rrepHH oueHKI'I uelecoo6pa3Hocrt4 HX npuMeHeHaq rnq crpo,TeJ'rbcrBa rr pe*oHcrpl,Knrrfi
HOBbrx Tenr'IoIIpoBOAOB:

- Bbrc oKarr repu ocrofi Koc rb r.i H H 3 Kas rerrr,.I otrpoBorHocrb :

- croi'rxocru x nostrei.rcrBr.to nHeurneI cpe.rbr H o6uuir cpox c,r1,N6rr:
- crelleHb :arunureugocr' Merarrjra rpy6u or eHeuHei.i Koppo3x' u orc\.rcrBr.rc
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I
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Heooxo.{l'IMocr}r HaHeceHHt npeABaprdrexbHofo aHTr4KOppo3HoHHOfO nOKpbITr4t:

- TeXHOJ'IOrHr{HOcTb npu [popl3BolcTBe CTpOuTenbHbIX I] MOHTaXHbTX Da6oT:
_ crerr eH b Bolorrof Jro rueH H,'I H3OIrruHoHHO f o MaTep uaJlal
- coxpaHeHl4e Marepl{itrToM TerL'IoIl3oJ.guHH cBoHX TerrJroH3oJTL{pyroqHX H MexaHl{qecKHX

cBofrcTB B Ter{eHHe Bcefo cpoKa 3KCrr,:ryaraqHH:

- Bo3Mo)KHocrb rIpI4MeHeHI4t B vcroBuqx KaHiutbHoii. 6ecxanansHoli H HaI3e\rHori
rrpoKxaifKH:

- 3a[ir{u{eHHOCTb oT BaHIa^[r43Ma:

- rexHl.qecKrlfi n rexHoJ.forl,qecK'i'I ypoBeHb B cpaBHeHr{H c r4il,rercruulvrc.{ \r,'oBbr\r
ONbITOM:

- HarHqHe B npufpaHaqHbrx o6,racrsx poccuficxofi Oeaepau Hrr H B K)xHo\{ peruoHe
Ka:axcrana rpon3BoAure:refi npenri3on'poBaHHbrx rpy6 u 3JreMeHroB rpy6onpono.ron. Ir71.

Kax uosstcrEru :s$eKrHBHocrb u cHu3lTbv3nepxKH B KoMMyHanruofr c$epe? tr4veuHo e
I(oMMyHaftsofr' no rofi npocrofr npHqHHe. r{To KpynHefruuu norpe6urereM Torrrl,ua r.r .ren-rosoi.r

lHepfI4H qBJ''Iqlorcq cucreMbl oToIIlleHl4q s,faHl4fr 14 coopyxeuuit pazimqHofo Ha3HarreH'-s. I'arc. ua
oronneH'e )fiHrTbIX u o6uecreeHHblx 3i.a'uit pacxoAyercr.4o 55olo ren,roeoi:Heprr.'r. B To BpeNrs
KaK B npoMbrrrr.lleHHocrr4. tipnMepHo. I 5_l g96.

flo N{HeHIrK) cneulr ar'Il4 croB. ,{nt pe,,leHlit locraBr,'reHHbrx Bbrlle npoo,rrerr sal.roo:reel$$exranurrlr qBntercq ,''po*oe BHerpeHrie B npaKrr.rKy crpoHTenbc l Ba ren,rroBbrx cer.eri
6ecxasalrHoi't nporc'ra.4xl, rpy6onponoroB c rreHorroJr,vperaHonori Ten-rro'3orT quuer4e odo_iia,iKc
H3 rlox,3TlrrTeHa HH3Koro 

'qaBJ'IeHpIfl Atts no,lseN{Hofr [poK'r]a.{Ka Hnr. ct'4paxbHo-HaB'Buoi rp'6u-
o6o,ro.ixu r.I3 ToHKoJlucrogoli ourrHKoBaHHofr cra,Tu nn, Ha.q3eMnofi npox_rra,TKy. IIo TexHoJrol.Hri
rr.rna (rpy6a n rpy6e>. flpanreueuue 6ecrcana,rtHofr [poKxanKr.r r4HnycrputurbHo r.r3ojrupoBaHHbr\
rpy6onpoeoaoe ren:rocna6xeHrz, qB.[qe.rcq B Hacro_qruee BpeMq Han6o.iree [porpeccHBHbrM
cnoco6ou 3KoHoMrrH 3Hepropecypcon. Il g].

Erarolaps repueutuuofi rurfpoz3onquun rpy6onpono4on c HHiry.crpuansHori

''eHoI]oJIlIvperaHonofi a:o:uql'reii coxpaHtrorcr cra6u:rruue csoilcrea renxon'3o,rlrrr'H ilpH[oBbIIIreHHofi e.raNHocrH fpyHra. npuroM. r{To B rpy6onpono,{ax. H3oJ]HpoBaHHErx 1rnHepansuol__r
narofr' [orep, Te[Jra B TaKI'{X ycnoBnqx Mofvr [oBblc,Tbcr n 3 pa:a.

Tp'v-6lr c [eHorloJrl]yperaHoBoti l't:o:rsrl ueit npu co6:rrc.qeua' rexHo,rro'rlr HX ,poii",I?r.-rKrlcnoco6nst cnyxl'Irb 6o:ree 30 'rter. He rpe6ya oco6ofi nposz,raxruxu. Ec,rz ),qecrr,. r{r t,oronr4Terrbnsrfi ce:]oH n Ceaepuo it qacru Ka:axcraHa nporlojtxaercq 6_7 x,recsueB H 6o:iee. atlorep' TerI'lIa KaI{ yxe roBop'Jocb paHee B cyilIecrByrorqux rerrJorpaccax c vrreroi\{ aeapuricocraBirqlot lo 30oh. ro. [pHMeHrq HoBbre r(or'crpyr(qzu rpy6. MoxHo cBecrr4 :r1, rtuQpl, :to l_i?r,r



[Ieson olpryperaHo Ba s. H3o n rwrrr flpeBocx oAr{T aHa:rof H rro

TC N-TI OTPOBOIHOCTH. AJIHTCN'H OCTI4 " 6E3OTKA3 H Ofi 3KC TINYATAUI,II4.

cpaBHeHHH.[19].

i9
ocHoBHbrM xapaKrepr4c rr.r Ka\,f :

r{ro npuBe.{eHo B .qarrbHeiiurev

ra6'ruua 5'2- cpagHl'ITeirbHbIe xapaKTepficr'Krz pa3irr4rrHr,rx BHnoB TerrJTorr3oJTrropoB

Tenlouro,rlrop ILrorsocrs,

K r/rt'

Ko:QSuuueur

l-e tlnonpoBonHocTH.

Br/v.oC

Cpox pea,rrHoii

f KCnJTIVaTaUHH

-

30-50 ,rer

Pa6o,ial

TeN,l nepar\ipa.

o-\-

-__l

- r 00...- I 50 l

-180...*80

ut1 3s-80
-:--:--

| )-J5

lt l.5o-.---.-.--

-

250-400 l

I

)1 t1 |

l

62-86 I

Io.axeo.o,i---.-----.--
0.04i -0.064

o.o5r-o"o)s 
---._--.-_--

0. t 45-0.1 60

0.0384Jet---.---.---.----

0.033-0.042

l leHononucrepon

rvtHHepa,lbHafl BaTa

-

l reHooeToH

bc ne Fte H H ut ii noJr t.DTt{J,lcH

| 5 ,rer

5-7 ,rer

l0 ,t*
-269...-100

-.i0...r1200

,1o 30 ,rer
BcneHeHHsrii KayqvK

20-30 ,rer
fl e Ho no,r H v epnr u 

"apan
270 u.u4.l 25-30 ,rer

rlpon:eol'Ten, npeABapHTenE'Ho rr3o-[HpoBaHHbrx neHor]onr4yperaHoN,r rp].6 B Ko\.{rrJerrrrIocraBKI4 B*rrloqalor c'creMy onepaqnoHHoro rrcraHrlr4oHHoro KoHTpoJTx (co!K). HarrJLrHeItoropofr Ilo3Bor'Iter ycraHaBnl'{Barb Bo3Hr4^rrrue ge$ex*i (1,.nraxneHze fll Iy H:o;rsrl,r,) r.r KaricnercrBr{e npe'{orBpatuarb aBapua' TIirHrrHbIe r'Tq Te'JTIOB'IX cereli .{p},r r4x xoHcrpvxqufr. rlpe3ynbrare BblcoKofo TexH14riecxofo coBepIIreHCTBa npe.qH3OnHpoBaHHbrx rpy6onpoao.roB.
)iflporleHl''" HX crpo'TenbcrBa' 3KctlJlyaraqrcH 14 peMoHTa. rexHuKo-3KoHoMHqecK.':$tfexrzeHocrr uclorb3oBaHH'f, rpy6onponogon [perBaprJTe-rbHo r{3on'poBaHHbrx
neHorroJnyperaHoM Har.r6onee BbrcoKarr.

onur 3l{cnxyaTalr}r[ rpy6onpono'oa u3 npeABapl4TerbHo lr3oJTr{noRrFrLrr-!v
tloKa3blBaer. rITo oHn no3BoJTqlor: 

L'YvADqyil ruitbtlu u3on'poBaHFlblx l'p)'o

_ yBenaqarb cpox c,ryx6u rpybonpono/toB.4o 30_40:rer:
_ cHH3ATb 3aTpaTbr:

-KanprraJrr'Hr're Ha 15-20% (ne rpe6yerc.q crpo'.rejrr,crBo KaHaloB
sneMeHroB. KaMep,qnq ycraHoBKx 3anopHofi apnraryprr);

_ 3Kc[nyarauuoHHbre n 9 pa:;
_peMoHTHbren3pa:a;

- cHH3r.rrb rerrJroBbre rrorepu nprz rpaHcrroprtrpoBKe z 2 paza:
_ y'MeHbrrrurb BpeM.s lrpoxna.qKa re[norpaccrr n 3_4 pa:a:
- ilpaKT'r{ec*a acKi:IroqHTL aeapafiusIe pa6orr,t. 6,raro4apa odg:a'e*,,ofr r,.cL.airoaxt:CIICTCMbI ONCPATI,BHOIO.{UCTAHIITIOHHOfO 

KOHTPON' 3A VBNAXHCHI,ICN,I H3OJIgUIIZ (COIIK).B npouecce 
'rill'ITenbHofo xpaHeH ux rp5'5 n llflv-n:onrur4r.r o6ecneqnrs c.ra5Hftu,v.roarfe3HK) Te''noH3oJ-IsIIHoHHoro croq K ,'oBepxHocr' rpyor,r tr. HcKirruqn'b I]p(xe*ari,rc

H3 xeJe3o6er.ongsrx



KOPPO3HOHHbIX NPOUCCCOB HA KOHqCBbIX \qACTKAX

W3O:IflLTVIl4.

_20rpyo. He HMerouIHX neHonona\peTaHoBor.i

B npouecce 3Kcnnyarorruu rpy6onpononoB B flflV_asorrqnr npe,norBparr.rrb pa3Bqrr4e
I{oppo3I{.HHbIX npoueccoB B c''Ivqae IIpoHIlKHoBeHHt arpeccaeHoii cper]br K noBepxHocru \{e,ra-:r-la
rp\Sonponola npH Bo3HHKHoBeHr.rr.r MexaHr{rrecKux noBpexireHuii zau;utrroi1 norurr1a-rreHoecll:!
o5o,ro'rKr'r n o6pa:onaHr.r' c*Bo3Hbrx [oBpeN,{eHnfi rpy.rr (nenponap cBapHofo uBa. ,reoeKT[,r Fveral_te u r.n.).

Oxpacxa noBepxHocru rpy,,6 volH0rarlnponauuoii uacrHxoli.
:fo6asxu. tro3BoJrtet.:

colepxaruefr crrequzurbHi,rc

I ) YBennqI4Tb npor{Hocrb cue[,TeHHrr fleHorronnvperaHoeofi ren,Tonoli l.rso,TqrIu]r c
rloBepxHocrrro rpyoll B rBa pa3a no cpaBHeHHro c Heo^paueHHofi MerarlJr'qecxor:i nonepxHocrbK):

2) yne'ruvr'rb npor{Hocrl cuenneH'r rreHorroJ'yperaHogofi renroeofi r.r:o-nsuu r.r c
rroBepxHocrrro rpy6rt sa 50 %o.

3) coxpaHxrr cra6a:*'Hble rloKil3arerl{ a,rfe3HoHHbix xapaKTepr4c.rH* fleHono-rrr4 vperanonor.irerrJoeoii u3onflr\Hn r{ noBepxHocrn rpy6rr B npouecce ee 3Kcflnyararlriu.
AHanu: BrrwflHlrs. noxptnnfi Bexrop 1025 n Bexrop 1025M Ha 3aqr.lrHbre u arr.e3uor{rrbrccsoficrsa KoHcrpyKIIzv rpy6onpoBo.{oB a [flV-u:onrur{u r]oKa3brBaer" r{ro .qaHHbre no*pbr.rur{

M0)KHO npHMeH{Tb In{ VBe,THqeHH, HalexHocrx KoHCTpyKr{zn rpy6onpoBo.qoB e IIIIV_H:o_:rrIl}4r.1.
onHoc'rofisble rloKpblrl{t ro'iturI{Hofr 50-60 MnKpoH per(oMeHrryerc, rrp'MeHrrb:- Enfl aHr'Koppo:tloHsofr o6pa6orxH (or<pacxa) noBepxHocrr4 crarrbHrx rpr,6 nepe,{ rixsanuexofi rleHolonlryperaHoM c nony'qeHlieM MoHor'HrHofi ren:ror.r3onruHonHofr xoscrp).({arn:- n'nq aHT[r{oppo:r'ioHHOfr 3aur4rbr crbrKoB rpyS0nponorToB B flrJV-n:o-rrflrr]4u B rrojrcBbr...,ycnoBurx nepe,T ycraHoBKofr Ha ul.rx fepMerr43r4pyrouirzx uyQr,

- x'''rr 3auuru rpy'60npoBo-roB nepe,q r.r3foroBJ'reHr4eM Ha HHX C60purtx
TelUror.r3oitrUr{oHHr,x noHcrpyK' ui,t ws rreHolor[VperaHoBbrx cKop-Tyn.

B xo'ue npeABapvre'llbHoro aHan':ia" ,xnr 3ailaq crpor4Te-rl.,crBa u peKorrcrp\.I(r{Hr.renilorpacc nonrBepxAeHa Heo6xoluuocrb orKa3aTbct or npaMeHeHr' rerr,To'3ojrru'4oHHbr:,Marep'arloB MoHrapyeMbIX Ha rerl'rroflpoBor B npouecce MoHTaxa B Br.r,qe MaroB H cKop.r],,rr HiiocHoBe MaHepaJTbHstx a .asa,rbroBblx Bar' floKpbrrblx oquHKoBaHHbrMr4 teHTaMI4 H.rr,cra\,ri{. ,-,rrJ (]3atul'lrHblM noKpbITHeM u3 ac6ecro{erteHTHr,rx cocraBoB. rlp, npHN{eHeHHr.l'Ka3aHFrr.,!.i
Marepl4aroB '{'tq u3o'rfl.*r4 rpy6onponola He o6ecneqrzeaerc.s ueooxorf'*rr,ril 

}rpoBerrrlTenro,3.J'rruua t4 3aul'rra or yBxax'eHl4t MaTep[a,,] a ru,OJrflIJrlH. BCJTercrBHe no:gefrcrnr.'rnHeuruefi cpeillbr np' ;f:rure'rruofi 3Kcnnyarar{[]r. flpu 3roM Terr"rro'3oirnp].rcrrur.'i c-rofnonBepxeH MexaHHqecKIrM Bo3irefrcrezslr' BbI3BaHHbIM 6orr'uzlr BecoM caMofo rp1,.6onposo:a.Kponre Toro. cneryer oTMerr{Tb Heo6xotruvocrr, HaHece HLrr aHTr.rKoppo3HOHHOfo rroFcpbrfr{, HaTp)'5)' nor TeIIJ'roI430,'urqI{OHHOe [oKpbITIre: HeBO3MOXHocTb rrp']\.{eHeHU fl J:t, norl3er.rst_lri



ll
oecxaHa,rrHofi upox,uanKH; ulr:xufi rexHuqecKlrfi 1,poeeHE, peilreHr4r 3atralrn. fipHeorqu{Hri K

6o-rrluronly KoirlrqecrBv rexHonofurtecKHX onepaqufi Ii ),Berrzqr.raarorqufr cpoKH Bbr11o_irHer{14,

pa6or.

Boglroxnocrr' nor'"IyqeHl4t rlpenr'r3oJ-rapoBaHHbrx rp,v6. T.e. Tp.v6 c HaHeceHHe\,'
TeIUIoI43oilflrfurr B 3aBorcKI'IX vcnoBl4qx. ro3Borter o6ecne.{plrr Ha.rdxuvro r.r ;ro;rroBpeMeHH\}o
pa6ory rennoflpoBo.Ila 14 :]o6urtcs cvuecrBeHHoro cHr.rxeH'r il3.{epxe* np' crpor,rreJbH'-
MoHTar(Hbx pa6orax, HecMorpq Ha 6o:ree BbrcoKylo ueHy caMr.rx l.r:neluil.

Blt'ro ilpoBeneHo paccMorpeHl'ie pa3nl4rlHbrx n{rroB Terlnolr3oJrrurloHrrbrx xoucrp},xriuli.
HamerIUnx rocraror{Ho lxHpoKoe IIpI4MeHeHHe 3a py6eNon: aplroneHo6eroH. rfeHo.;616rir
Iloponnacr' IIeHorIoJruyperaHoBaq H3o-[suu{ (Ilily). I]eHo,,oJIuMepMr.rHepaTrbr{as H3o.:rqu}r,,
(nnM).

fleuo no,ruyperaHoBa fl r43o nqrru fl
flflY-u:o:rcrus H3roraBJ'Baerctl nyrev HaHeceHHr Ha crairbH'ro rpy,irl

TeIrJIO143OiIXPYlOrqero cxot IIeHOnoxayperaHa. npercraBJLrIIOruefo co6oii ilo-rrLr,,pncoe,]uHe Hrrt--
I'I3ouHaHaroB It noir'o;roe' B cBg3I' c reM. qro raxoti Marepl4a[ npe,fcraB-rlqe'r co6ori ilo.I'Meprr\ ]o
sqezcrvlo KOHCTpyI(uIIrc c BbrcoKH\{ copoquouur,ru yBnaxHeHr4eNf . rpeoyercl ua.leNnal
rl4r.Ipo3aull4rHaq o6o'rorlKa' Koropas npercraBJter co6ofi cnromHyro rroirr{'lr'JeHoB-v}o Tp},6)
(pHcy'Hox 5'2)' Taxun'r o6pa:ov. flperBapr{reJ.,Ho r.{3onr.{poBaHHbre reHoro-rr4\.peraHoM .ip1.6r,r

Irpe.qcraBx.sror co6ofi KoHcrpyKur.lro rt{[a <rpy6a n rpy6e>. cocroqruvru rd3 cr&tbHolr pa6ouer:i
rpy6rr" cJTot reIIJIoH3oIrfltrkr' u eHemHeii o6o;ro.rKrr H3 noJ.,Ir.r3THJT.Ha Bbrcoxori rr:ro'nocru.



))a'.,. i,;*lW _*n,;;+;u *l-" ;,- ffi

{'rr nocro-sHHolo KOHTpont 3a BO3MOXHbI\{ }'BJraxHeH}reM cr,'io, TeIIJOH3O,.rrur.ru B I]er.-lpa3Mellraror [poBora c,ncreMbl onepaTHBHo-'Tl{craHuHoHHoro Kol{rpo,rlt (CoAI{). IIpu rr:rreHennl.r3'leKTpHqecKofo co[por]IBneHHq Me]K'{y HI{Mn H cralbHofi Tp}'6oi{ r{or(Ho Ko}r.fpo-rupoFJ.ir,
crerreHb )'BnaxHeHHOCTH MaTep|lilra TerIJtoH3OJlflt]uu 14. COOTBeTCTBeHHO. oTc-tcxr.lBarb \{ecii.tBo3MoXHbIX rloBpeXneHrifr Hecvlqefr cTanbHofi rpV6u Terr"rronpoBo-Ia.

II eH ono,ra M epMaHepal r>Has v 30 :r flrlrl fl
llllM l43onqul4'[ H3foraB'[aBaerct I43 opfaHoM'HepanbHbrx KoNrrro3HrIHt. r]K-rroqaK)u{,.r\pa3x'rlHble Baphar\prr4 xI'IMl4rlecKI'IX Be[IecrB H MI'rHepaqbHbIX Hal]o:rulrre.nefr c 

'q€.rolr 
N,iecrrbl;{cblpbeBblx eogN4oxHocrefi' B Hacrosuee BpeNr-q B Kar{ecrBe Harloi,H,re.ls sau6o.ree mupoKoflpraMeHreTcq o6buHsril xnapuentrfi necox.

ocuoeubrMn oco6esHocrrrM' iifrM H3,.,;tflr,r4r4 qBrqercs ee naponpoHr.ruaer,rocrb (rrpiic:ryvafiHov HaM.KaHI4I'I Ten'r]o'3oxrIJw4- B'rra.a notr Bo3neficre'eN{ HafpeBa rrpr.r 3Kcn,r},alau''rerrr-ronpoBona [peBparqaercr B nap. u rroc:re4nufi BlrrecHrer cs H3 H3.JrruHOHUOro c_:ro_r) uorcvrc'rBlre gHelxHeil r'npo3a,,i'rnoi'r no,ru3rr'rr-reHoBoii o6o,ro.{Ku. rIIrM u3or.q',r.r,, sa cra-rr,rroiirpy6e npeilcTaBrter MoHor'IHTH)'lo TenJIo- I'r ru.qpoa3o,r{rproHH}K) r(oHcrp},KuHrc c rrepeNreruor.j n,

,*i'

PucyHorc 5.2 - LlsotupoBaHHaq rreHonoJruyperaHoM rpv6a



t3ceqeH,Io rlJlorHocrbro' flpr'r 3roM 3a .AHH uHKr $opvonauaq flflM H3orrALrr4H B 3aBorcKH\
vcnoBr.rqx ua rpy6e o6pa:y,rorc, orHoBpeMeHHo rpu cJror:

- BHyrpeHHufi - aHrlaxoppo3uoHHt'tii c:roii ro;rrquuofi 3-8 vnl. c sr,rcoxoi.r a.4fes'efi rrJrorHo
npHneraroulrir x rpy6e c o6reuHofi maccofr 400_600 xr/u3:

- cpe4Hllft - Tenjrol43orquuoHHbrfi c:1ofi. TonuIHHa Koroporo onpe,qenre.rc, B coorBe.rcrBHH
c ren,iroBbrva pac.reravll, c o6r,€uHofr lraccoi.r g0_100 xr/nr3:

- HapyxHblfr - rulposailIzrnbdi clofi ro:rqnnoii 5_10 vu c
Kf/M-.

Henocrarxu fllly pgo rrflrrr4r4:

o6ler,lnofi vaccoil 400-600

1) replrocrofrxocrr' H3ontIIHH He IlpeBlrmaer 140"c (ronyc'l.rlra roJlbKo r(parr(oBpeN,{eHrras
pa6ora upu l50,rC). uro Mo)Ker npvBecru r( ee rroBpex.qeHaro npn 6o:rturux rerrJoBbrx Halp),3Kax.

2) aocraroqHo BbIcoKI{e cro'MocrHlre no*a3areJ'r.r caMr4x uzKe'uitrz pa6or ,'pr \roHraxe
TeIIJ,-rOnpOBOna:

3) HH:xar nporlHocrb ^ cta6ax crofrxocrr r43oJsrlr4, K MexaHHrrecKHM so:treficrs'qra:
4) HH3Kar anre3u.fl x cra,,,"Holi rpy6e, oco6erruo, ro cpaBrreH'ro c ;rpyr'lln

Ten J ou3onsrlHoHHbIMH MaTepHarraMH :

5) fllly H3ollflrr.fl o'HocHrct K Marep,araM c BbrcoKHN{ \,poBr{e\,{ cop.qllosscrr.yBnaxHeH't' llp' HaMoKaHItH H3onflr\uq Moxer oKa3brBarb ar-peccriBHoe Koppo3riorHoc
sosrelicreae Ha MeraJLr rpy6rr. BcrencrBHe Bbrre,'IeHHfl nprr 3ToM HoHoB fa'ofeHoe (e nepel,lc
oqepenb xxopfin-I{oHon)' {'rx 3atuarbl Te[jror43oJsunoHHoro c,-ror or HaMoKaHHq o6s:arers'o
npaNleHeHHe 

'qorloJlHl,re'rssofi runpo3aululbr B Buife HapyxHol-r no.irr.rfr'jreHosoii 
'pvbst. uro

IIpI4BOILIT K IOIIOJ'IHHTCtr'IbHbrM 3aTpaTaM npH ITpOH3BOICTBC:

6) errcorcHe rpe6onaHlt.s K TexHo.,roru.recxofi .{ucqarrnuHe npu lpou3Borcrae pa6o.r Hneo6xo'falrocrr BblcoKoKBaJr,nsNuapoeaHHbrx pa6orHnxoB ,,pu MoHraxe rpl,6onpoaolra.
oco6eHso. npH MoHTaxHbrx pa6orax tro 3are:rKe crbrKoB n3o_]qqnlr rpy6onpoeo,la:

7) ueo6xo/luMocrb rrocrorHHofo onL,parr{BHo_ifncraHuuoHHoro KoHr.po.{ fl H3_.}ape3Koro
cH H )(eH Hq r'r30,[rrrHoHUrrx c aofi crB M arep,a[a npn ilon araHHA B,Taf a :

8) no:rnal napoHelpoHlruaeMocrb I(oHcrpyKrIHa r.{ HeBo3MoxHOcrb }-rarleHu, B-;iirrr.r il
c JTVr{ae n oBpex,qeHH_s rr,rlpo3aulNrnoii o6o:ro qrcu.

B ,rrcOou cnyqae, 3ror Bonpoc rpe6y,er 6o,ree rqareJrbHoro H3yqeHHs
KOMIIJICKCA 3I{CICPI,{MCHTAI'IbHE,IX PA6O' NO I,I3MCPCHHIO TCIXONPOBOJIHOCTI,T I I.,)/
.{,irr{renbHoii :xcn,ryar aunu. [20].

llpeuvyrqecrea flflM rqo rrflrfur4

KoucrpyrqHt TerulorlpoBoAa B ileHorroJrnMepMr{Hepa,urHOfi reniroH3Ojr ,r\Hu.o6ecrreqhsar,,
cra6u'rlHrte ren'rosu3'qecK'e [oKa3are-r]r4 Lr BbrcoKvro ren,rocroii*ocr.b. HarexHa lpu _,rrcor,rxvciloBr'rqx lKcflrvaraunr" H.3aBHCHMO or r'na fpvHroB H pexHMa pa60.ru ren_rorpoBora. l flllVl

lI I1poBe,leHi,tj.l

H3OJrrIr{r.r nprl



t*H3o'rtuus llMeer repMocrofrKocrb no 150 oC u o6ec[eql4Baer trocraroqHyo \{exaHnrrecKvK)
npoqHocrb rennolpoBoroB KaK np' HaA3eMsofi. rar v ilpv 6ecxauanrHoii nporc:ra:txe. Kpolre .fo'o"

|IIIM u3onqunlo xapaKTepn3yer Hr.r3KHir vpoeeHr cop6quorrHoro )-BnaxHel{uq.

I4verouuect raHHLIe no o6c:rerfoBurHnlo rerrJronpoBoroB c IIIIM usorqr{uerz nprjBe;IeHbr rJ

ra6:rr,rue 5.3.

Ta6rprqa 5.3- Pe:y:brarbr BcKpbrrr4, rerrnoer,x cerefi e IlnM_reuror43oirqrHr,

Mecro Luyp$oaxr [,rure,ruuocrs

SKCfi:-lY&TO[lH r,r

HarluqHe

r(oppo3Hr.t

B,raxtrocrs flo \t&cct_,. oo

fpvHr H3On r uht l rpv6sr
AMll I pOts 9 ,rer HCT 9.1 l.-5 0..1

trPUYpr 25 ,'rer HCT 31.0 4.0 l",i

r. Ko,rovHa. Mocr<oncrcoii. ob,r

) ICT HCT 27.0 1.22

,5 ,rer HCT 36.0

llllM r43on_ruurc xapaKrepu3yror :

l) estcorar MexaHuqecKaq flpotlHoc'b HapyxHofo KopKoBoro cJToq rr.3orrflr\rr,H.qro np',:Iaef
seo6xo'1t.ltylo '{onroBeqHocrb Ii HarexHocrb B )Kcnnyararl vt4 Lr He rpe61,er rono-:rHr.rre-rrr.r-i
3atul'ITbr rel'rronpoBo.qa or MexaHUqecKHX rroBpeNreunfi. (Onsrr 3Kcnn],arauufl noKa3brBael . rrlr)
'IIa)Ke B c-lvqae Hae3na fpy3oBoro aeroN{o6l'L'a Ha rpy6y .,pu npoBerer{uh N{o'Ta;*(uurr pa6.r
t43o nilJufl He noBpexAaercx) :

2) coxpaHslorcq flepBoHar{anbHble ceoficrsa flflM H3orqr\n]4 rrpr4 .r;rure.rssor.irKcnJvara\u, B pa3rr4r{Hbrx rvnpofeonorr4qecK'X vc,roBr.rrx. He:aelicr.IN,to oT_ rpvH.rossrx r.,c_roeHi.i
H pex(LIN{oB pa6oru rerlnorpoBoroB He ,,potrcxor,r pa3pyrueHr{r KoHcrpy-KuxH r.r-;rr.r o6paroBaHr.r,
TPeuIuu Bc"Ie.{cTBHe KOHTaKTa C fp)iHTOM;

3) nHyrpeuHufi xopxonrni c:rofi. o6italas rroBbrilreHHbrMr4
rroJrHOCTbro repMer,3r'rpyer Mera,'r,r rpy6rr. Ile rpe6yerc, HaHeceHu,
ua rpy6y:

4) 3a cqer sblcoxofi [-[orHocr]r Hapy)r(Horo KopKoBofo cJrofl He rpe.ve'crrononHHTeJTbHoro fuApoH3on,qurioHHoro noKpbrrHq v3onfrrJur4. HarreperrHoe pa3p\nreHl.rc
Hapy)I(Hofo KopKoBoro c'ros fIilM H3onqrJ'u He npI,BorHT K 3HaqurenbHoMy pocl1, vBJroxHeHuxi
He r.r 3MeHreTCq r4 naponpoHr.rqaeM OCTb KOHCTpyKUH A :

5) c),rqecrBeHr{brM npeuMyuecrBoM llllM H3ojrruuu tro cpaBHer]uK) c IIIIV 
':onqu'elitBJqerct To' qro np' [pol'{3BorcrBe crpo'TexbHo-MoHTaxHr,lx pa6or zalutttfi B ,,o,reBbr.\,ycJroB'gx crblK Te'''rIoH30J]qu,nLr He ycryrraer rro csoficraaNa 14 Kaqecl B)' Teil-rrol430.irriri,r.lnasecensori B 3aBoIcKLrx ycjroBnrx n Ha Ter,re Tpy6olpoBo.qa o6pa;yercx MoHo-rHTHa,rnoHcTp).KUr4r:

a,{I'e3LroHHsirvu ceoiic rBar.l r.t.

aHTaKopposaonFrofi 3alr{H rbl

6) :a cv€r 6o'ree Htrsxofi cro'Mocr' pa6or no 3anerKe crbrKoB. H3on'poBariHbrx olroil.



25orBo'qoB H rI46oR Anq IIperI{3onI4poBaHHbIX rpy6 c IIIIM H3onquueii. cvMMapHas cror4N{ocrr)
TeflnolpoBona nnr rpy6 He6o:rbrrroro nual,ferpa B,rBoe. 3 n:ts 6o,rrmnx ifgaMerpoB B rronropa pa3a
HH)r(e. qeM Airs rpy6onpono.l,oB c fIf[V Hso.uqur.reii.

7) nflM u3onilf4s IIo3BoJr-Iter npoBo.ql'Irb peMoHrHr're paOorsl rro BoccraHoB.lreHhl{)
H:Jo'-lqu,oHHoro crrot B Mecre [oBpexreHun 6ez 3aMeHbI rpy6u. flplrveu Bo3]\{oxHo noJ\.LreH}.re B
noJIeBbIX yc"rroBl{tx cIIJIolIIHofo I43oJ'ItuHoHHoro cnoq B Mecre peMoHTa rroBpex,reHr.tr c KaqecrB()r\{
aHarlofHqHbrM 3aBOACKOMy;

8) uueroruuec,lI raHHlre o6 orrbrre 3KcrrJvarauteu tpyl c llllM a:]o,,rrqr.reit rroKa3brBarcf
orcyrcrBr.re noBpexneHnit or euerrHefr Koppo3urz Ha rerrno[poBonax c llllM fiso,rsu].{e[:

9) orcyrcrByer Heo6xo4plMocrb B cHcreMe oAK ,nns nocrosHHoro KoHrpo-rrq 3z.l
vBraxHeHl'eu flflM H3oJItIIt4I4. r{To cyuecrBeHHo cHHXaer 3arparbr Ha 3KcrrJ,rvaraqrr,o.

PoccllficrcH^'{I4 IiccJTeroBareirtMlr 6ul npoeegeHH r,lrt aua:tu r.r ebr6op Ha ero ocHo}renvqIIIHX TelJToI'I3oiIsIILIoHIlbIX xoHcrpyxunri. roropsti't rlo3BoJrrer per(oMeH.qoBarh npH
CTPOHTCIbCTBC. PCKOHCTPYK'HH I,I KANHTA]'IbHOM PCMOHTC TCIJIOBIX CCrCfi IJIfl T{CTO-rI':]OBAHI,I, B
KaqecrBe rerJIoH3oJItIllroHHbIX KoHcrpyKuaii rpy6sr H 3rreMeHrbr rpy6onpoaoroB B g;1y- H frIIrvl
H3OJT'UHH.

Ta6,ruua 5.4- cpaeHnre,rbHbre xapaKrepr4cr'n' renironpoBoroB e rlnv H frr\,f H3oJrrurr{N
IIl 11

Xapaxrepucrrxa

PenroHronpuro.qHocru

- npfi noK€LnbHbrx [oBpexneHhrx

- npx floBpex.tleHHH H3orfluHu

KoHcrpyxur.rr r"nnonporolu

flflM n:onruus

3avesa $parueHra no rnHHe

noBpe)+(rteHun 500 nrnr

3anreHa noBpex.rleHHoro

yqacrKa

IJ|IV rlto,rguus

2-56059

860121

3arveua Spariveura r-ilunorl i

se treHee l0 v
3ar"r eHa rf parveHra .,tJt r.l Horr

se ,lreuee l0 rr

309,n

r peoverct

Crouuocrs l00n.ll

Ten,TonpoBona B KOMIlJreKTe.

A\-l lv N,ll\4

{,-530 ivu

| 14321

40258 I

Cop6uuor,rHoem
O6pa6orxa tpvO no,r H:on"uur<l

3autnra nr:o,rruffi
noepexneuufi

He rpe6vercr

ilp.aernpouffi



'(r
6 ocHonHoe I'I Bc[oMorare"rll'Hoe obopyAoBaHue lJeurpa,rrHoro r€rr,roBofo lvH61a

(rIrrr)

Atts nrr6opa oIITI4MarIbHofo ocHoBHOfO V BcrroMorarerbHofo ooopyloeaurur tl.ffl
BbIrIoiIHtiM ren:roeofi Ir rurpaBnl4qecxptfi pacqer.qBlx Br{noe ren"rroo6NaeHHr4KoB: fop'3oHTalbHor.o
ceKur.roHHofo Koxyxorpy6varoro H rrJTacrI{Hqarofo BorotsollrHblx nororpeearerei.{ ororrJTeHH, rJ
ropsqero nogocua6x enw. 1221.

6.1 'fen:roeofi H rr4ifpaBnu.{ecxzii

ilByxcrynen.{arofr cxeMbr rrpr4coeAHHeHLu

tr4cxo jlu rre .qaHHr,re :

paclrer BonoBoAsHbrx nolofpeBa.re.leil rro

- pefynr4poBaHHe oTlycKa TenJTo_fF,r

npHHflTO qeHTpaILHOe. Kar{eCTBeHHOe IIO

eonocHa6NerrHq:

B crrcreMe ueHTpa,'ru3oBagHoro renlocHa6xenH,
cogN,teuleHuofr Harpy3Ke oronJ,.reHu{ n foprqer o

- TeMneparypa re[,[oHocnre.rr.s (r.peroruefi eoltr) e

[puHqrbrM .n"rr' 1311s6fi cllcrenarr reru]ocHa6xeuvq rpasraxonr
3aBucaMocrH oT reMrreparypbr HapyxHofo Bo3.qyx a ilpuHrra:
- npH pacqerHofi TeMneparype HapvxHoro Bo3xvx a rnfl rrpoeKTripo BaHr4florofl-[eHr.rq r,,: -37 oc:

- B no,larcUlev rpy6onpoBo.Ie 7, = l l5 "C;

- n o6paruona rpy6onpoBone r. :70 "C:
- B TorIKe z3.lroMa rpa$axa reMneparypsr 1,11 .= _23 oC:

_ B no.qarcueu rpy60npoBole r, : g0 0c:

- e o6parnonr rpy6onpoBo4e r.:40 oC:

- reMlreparypa xononHofi eolonpoeo,fHofi (Harpeeaevofi) eorrr B ororr're,rlHr,rrl nepuo.-t"
nocr)''naroqefi e nolonorofpeBare,lr I crvneui4^ t,:5 oC 

1no naHHbrM gKcn,rvarau,H):

- reMneparypa Bo;f,bl' [ocr]'ilarcueli e czcreM]'roptrrefo eonocHa6xeFrr4r ua srrrore r{3 II
cTyIIeHI.I B0.qono/lofpeBaTe-rrfl /,, : 60 "c:

- MaKcIzMarTl''rtli ren;rogoi'r rloroK Ha ororrJ'reHHe norpe6Hre:reii. ,,pricoe,]lr.rHeHHbrx ri
UTII. ei*'^, :16.916 frca,r/q:19.6gg.106 Br:

- pacqerHar reflnoBa.rr [poH3BOIATeJrbHocTb Bo.{Onolofpenare:leii 
Q,,,,,,,, = Qi,, = Q',1,,.,

7 .61 933 fr<aql.{:g.g6g. I 06 Br:

- MaKcI{Mat'It'Hr'rfi pacuerHstfi cercysrfHtrfi pacxoA Bo.qbr Ha foprrqee soroc}ra6;,(eJiri,J
g n : G.,,,: 42 xrlc:l 5l . 103 xr/q:

ren,roeofi ceru B coorBercrBnu c

H3MeHeHr{t TeMnepaTypbr Bollr,r B

N'laKcHMarTbultfr pacxo.f cerenoii Bonbr Ha ororrJ.reHrre G,,:157 rcr/c:563.10-t xr,i.{.



276.2 Tenroeori H rr.rnpaBnur{ecxnfi pacqer BoAoBoAqHbrx rono.peBarerer.i

Koxyxorpy-6'Iaroro rI{IIa rns ropqqero eogocua6xeullx ro ,qB}xcrynesqarofr cxe\re

ilpucoelfuHeHUq

Marcuuarrr,ulrfr pacxor rperorueil Boilbr Ha roprqee eorocHa6xeHue. xr/q.

MaxcnltausHr'lii pacxorq HarpeBaeMofi sorfrr qepe3 I u II cryrreHH BoronorforpeBare-qs. xr./.i.

G,,,.,*. = 
3.69,)"" 

- 3,6'8.868'106 
= l3g . l0r .c\t,, -- t,) 4.22(60 _ 5)

Telrneparypa HarpeBaeMofi eo.{sr 3a BojlononofpeBarenel.r I crvneHu. oC.

/t,=Tt -5=40-5=35.
PacqerHaq npolr3Borr{TeJrbHocrb Bo.4ononorpeBarenq I cryneuu. Br.

Q,i''' =G,',"0' lt,, -t )i . = lig.l0'ri5-5){].] = 4.g3.10,,' i.6 "' 
3.o

(6.1)

(6.2 )

(6.-l )

(6.4)

(6.5)

a Ha BXO.le

Pacqernas npoa3BoAHTenbHocrF,

Q;t'tt =Qi,'' -e|
Tenaneparypa rpelouefi no4rr Ha

B BotrononorpeBarenb I cryneuu ,,,."C.

Bo,qononorpeBarenr II crvneuu. Br"

= (t1.868 - 4.83) . 106 = 4.038 . 1 06 .

BbIXotre H3 Bono[o/TofpeBaTenr [I cTvnenrz rjl

'!' = rl : rt -ijgf :80 - 3.6'4.83'106 
- -"

Tevneparyparperouefr so jrsrr""",.";o;r"ooonoooo'ri"lljrr,);*;-"r",

-t - - 3.6Q:" on 3,6 . 8.868 . 106,2 -L t ----;_ -=d(r__-_______ . =19.cUu 4.22.563 .10,

= 19.05

(6.6)

(6.7 )

(6.ti)

( 6.01

cpeguerorapll$uuvecKat pa3Hocrb 'rer,rreparyp Mex.qy rperoueit l.r uarpeeaeMoi ao.roii
I,ra I cryneHrl Borqono.qofpeBarenq. oC.

Att _Ll.,-Lt ,, (53-35)-(18-5)
.a, Ll ,, a., 153-351t-J lg ,-J lg"A,r., - (18-s)

l8-13==--_15 ?
0.32

Cpe.que_uorapu$uuvecKa, pa3Hocrb l.eMneparyp Mexny rpercueir u HarpeeaeMoi{ Bo.tor.,i
,r.'rq II cryrreHH BoAonoAorpenare,ra" oC"

atil, = 
Ar,' - Ar, 

= 
(8t :!9) -Ql _j! _ 20 - 1 g

2.3is. 
att

- at,,
r _r (80-60)
-.J tg- (53 _ 35)

0.105

Oupene:rrev

rpy6xax W*: lna/c

Heooxorl4Moe cerreHrie rpy60x BononoAofpeBarexs npr4 Cr{Opocr' B.lbr rJ

H,{Byxnoroqgofi cxeue BK,.r}oqeHa". nn2-



28

G,"""' li8. lo't"" :
2.3600W',,,,,p 2.3600'1.10'

flo npuloxeHuro 7 [8] u rrojrvqeHHofi ee.rrr4qr4He f ,ll,L!, lo,16upae:vr rHrr BoJononorpeBare-rt

co creIyrcuIr4Mr4 xapaKTepr4crr4KaM14 :

.f',,,n= o'0235 w2;

D,,: 325 vn:

.f ,,,,n- 0.04464 w2;

n,,r:7 5 1 urr:

d ,u,,:0.0208 v;

f ,,,,- 28"49 nnt 1np" ArHHe cercqura 4 u):

,i:::,,_16:r.n

,t:,:,:" t4:t.u

cxopocrs Borbr n rpy6r<ax npli .{Byxiloro.{Hofi KoMrroHoBKe. r,r/c.

/ '\t'tt

14,,,-:+. - 138'lo' .:o.gl . r/rrii
2.3600 /,,rp 2.3600.0.0t325. l0'

Cxopocrr, Borbl B ueNrpy6noM trpocrpaHcrBe npu nByxnoro.{Hofr KoN,rrroHoBKe. rr/c.

/' ctt ra-

I4'.,,- (J" : tu''tn.,,_^,=r.75. 
t6.1r'tnlp 2.3600/-,,,,rp 2.3600.0,04464.101

Pac.rer Bor:IorroAorpeBarenq I crynenH :

a) cpegnu reMneparypa rpelouefi eonsr. oC"

t : =t':'' :'"1;' :+{ = 35.5:'r 2 2

6) cpeaHqq reMreparypa HarpeBaevoii nogtr. oC.

r,,:l--|^,r =5i.j5=]o:22
n) xo:$SuUI'ICHT Ten.ironepeAaqz or rperolleil Bo.qbr K creHKe rpv6xn. Br/(rr2.,'(.).

at = r,70[r zr o + 18r,i - o.o:s(r ii )')W =

= r.l6|12r0 + I 8. 35.s - 0.038. (35,s)r]##- = 7080,

(6.l l i

(r.r. i'l r

(6.1,s I



t9
r) xo:$$uurreHr ren,'roorAaqu or creHKH rp,v6r<u K HafpeBaeNaoii eo.re. Br/1lr-'"C).

0.8

: r.r6|12r0 +r8. 20 - 0.038.(20)'],!o:Y.t,:, = 36r 1.37.
'(0.014)"

e) xoeS$uurreHr rennonepeAarru npu B : 0.9" Br/1rvr2'nC.1.

:2526 .

(6.I 6r

(6.1'/ t

16.1 8 r

r r//0 1.2.0.9

t*t *iu,, t * I 
*o-.oolat ui tr,,, 7080 3611.37 105

rco:$$r4rrr4eHr \/ nprzHsr paBHbrM 1-2 ilrq rxaAKHX rpy6ox:

e) rpe6yeuaq [oBepxHocrb HafpeBa BoAorroAofpeBarejrq I cr1'neun. lr].

^, Q,:''' 4.8i.r0"F,,,1':&: .ft2 : ll2-58.

x) uuc:ro cerul'rfi BoAorroAorpeBareJrr I crvneHu npn njruHe cexquu 4 lr

\,, =!.':L- 122.58 =2.r5. (6 1e)
2./-,,u 2.29.49

flpr.ruuvraev 3 cexuufi B oAHoM noroxe.

:) aeficrnHTeJrbHar rroBepxHocrs uar-peea. nt.

F' :2/',,,,.\'='2'28.49'3:171. 6.2(tl

Pacqer BorlonoAorpeBarenq II cl l,rreHu:

a) cpe4Hxx reMneparypa rpercqefi no,1sr. oC.

1',,; = 
t''Li 

-til''' - 8o + 53 
= 66.5; (6.2 i )22

6) cpe,lHrl reMneparypa HafpeBaeNroi.r eo,rlr" oC.

!'-1" 15+60,,,,:_* 22
e) xoaQSuul{eHr rennonepe,IlalrH or rperoureli Bojlbr K creHKe rpv6xl.r. Bri1l,rr."C;.

| ,.Itrt'o 8

a, = 1J6L1210 + l8r,f - 0.038t.i )- | .,,',,'"!.' ='LI 
,-

(:'li i

r _ ..r (l.75to8
= 1.16[210+18 .66.5 -0.038.(66.5)] |,"""',, - : g7g9.

'(0.0208.1" -



i0
r') xo:QQuur.reHr reruroorraqr{ or creHKH rpy6xra K HarpeBaer,rofi eore. Br/iur'oC1.

= l.l6[t2l0 + r 8 . 47.s - 0.038 .(47 .sl'1J0's2I- = 45e7.21 .

,r) Koagseur4eHr rennoilepe.{ar{u np' B : 0.9, -r/;11.1.,,1 

'

,, t[A 1.2'0.9L'" = " -: -'1 161!.
1 1 i,,, 1 1 0.001++++
et u1 2,u, 8789 4597.27 105

e) rpe6yeruaf, noBepxHocrb HarpeBa Bo.qoro.qorpeBarenr ll cr-vnerrH. rrl.

r ti e,)''" 4.03g . lo,'f,rl,,r:#=:----=65.02" k" Al.",. 3260. 19.05

N) vuclo cexUnfi Bo!,ono.qorpeBare"1r II cryneuu

A.,,- !t-- 65.02 
=r.14.2.1',",, 2.29.49

flpuuuvaev 2 cercqHu B oAHoM rroroxe.

3) aeficrer.rrerbHa{ noBepxHocrl uarpeea. 1,r2.

F" = 2.f,,,,1{ " = 2. 28.49.2 =114. (6.18.)

B peay:rr'rare pacrlera norvqlz.jrocs no 2 ceKuuu B KaxnoM tsorlono.norpeBarejre ]l crvnesn
H 3- e Kax.itoM BoroilonorpeBarexe I cryneul.r cyvnaapHofi lroBepxHocrbrc HarpeBa

285 n2.

florepn AaBreHru B Bolono.norpeBareJqx. xfla.

-.qnt BoIbI. rpoxolsuefi s rpy6xax (c yueror,r A :2)

(6 lel

-.qJr Bolbr. npoxolqrueii e nrexrpy6HoM npocrpaHcrBe

A,P., : Bwr,l,.r,\' = 20.(0.g2)r .5 = 64.24. (6.30)

6'3 Tennoeofr v rurTpaBrl4ttecxuii pacr{er BoAoBorqHbrx fioro'peBareireli
Ko)n)'xorpy6'raroro rr'rrra ABVXCTv[eHr{arofr cxenrsr npr{coeil'HeHI4r rirq oronJeHHq

l4cxonsnre AaHHbre flptrHuMarorcq rto pacqer-v u.6.1 .

Maxczlra,,'rsntril pacxo.q rperouefi Bojlbr Ha oro[JreHlre. xr/q.

r.,tt,, _i.6(g;"'^' +e,''',,', i.6(lg.6gg+1.41.10,,u"', = 

-=iSt).ltt 

r(rllrc(r,-r,,.) 4.22(115-70) \1"-'rl

(6.24.i

(6.25 )

(6.26 )

(6.1'l r

M,, = r.rr(#*l' 
^, 

= r r t(; *#*fJ', : u,,



-)l

Maxcuva'uurrfi pacxo.q HafpeBaeN{oit eonsr qepe3 I u II crvneH14 BoAono.qofpeBareJs. rcr/q.

G;),,,,,, :3.6(Qi,"'" + Q,)"'"' ) 
= 

3.6(19.688+1.4)' l0' 
= 601.10.. (6.32)

c'(r,,, - r.') 4,22(90 - 60)

Tevneparypa HarpeBaemofi eogsr 3a BoAorro,qorpeBareneu I crynenu. oc.

1,,=r,-40:90-40=50.

PacqerHac npor43BonurerbHocrb BorlononorpeBarenr I cryneHu. Br"

Qi''' =(;;""" (tt,-,,)j;=601'10r(75 _ 601!1? = r0.5.106.j.6 3.6

PacqerHas npon3Bonr{TeJrbHocrb BojlorroAorpeBar.enq II cryneHa. Br.

Qst'tt - Qi'' - Qi''' : (Q;'""' * Q)'"'" ) - Q,)"'"' : (19'688+1'4-10'5)'10(' =

Teunepar-vpa rperouefi so,rbr Ha Bbrxore r43 BonononofpeBareJq II cr1,,nenrl ril

B Bo-fono-lolpeBarenb I cryneHn r,' . oC.

_3,6Q;,',, _: g0 _
cGu

Tevueparypa rperouefi so,qsr Ha Bbrxo.le r43 BotrononofpeBarenq I crvnenu. oCl.

3.6Q)' 3.6.21"1.100

3.6.10.59.10' 1A

(6.33 )

(6.3.+ i

10.59 . 10" .

(6.35)

LI HA BXLUC

(6.3-51
4.22.60r.rc3

cG, 4.22.601.103

Cpe4HerorapusuvuecKar pa3Hocrb reMrrepar,vp Mexn-v rperorqelr u

,llr I cryneHn Bo.qorronofpeBare,u.fl. oC.

.t Lt -A/ l' t' \l
AI

( /)

23u- 
at .

- A/,,

Cpe4ne,,rorapnsuz.recKas pa3Hocrb

Irq II cryrreHr4 BoAonorqofpeaare,rr. oC.

(74 - s0) - (60 - 40) 4

.., #Z-50) 
:0.18:

-'" ^'(60 
- 40)

(6'-l(r t

r rarpeBae\{oil eo.tor"r

22. rc37\

= 27 . (6.381

IrpH cr{opocTH Bo.rlbr B

"l - l1 - =80-

601.101

= 60.

0.23

reMneparyp Mex4y rperclrqefi u llarpr-BaeuoX nO:tlfi

Arti _Lr ,-Al, _190-60t-174_ 501
- r,-- - - 

=
23u- 

at n u.: te 90 60)
" Ar,, - (74-50)

Onpege:rrenr Heo6xo:fr4Moe ceqeur'e rpy6oK BotrorroAorpeBarenq

rpy6rcax Wrp: lwlc u,qByxnororruoii cxenre u*rro.re*rrr". ,2-

4.3600.1.8.101
= 0.023 l8 . (6.-19 )



flo ilprrJroxeHHro 7 l8] rr no:r.vveHHofr BeJ,rr.rqr4He .f,::,:': nol6upaelr ,"r,"

BOAOilOAOfpeBaTenf, CO CneAyrOrrIHMr.t XapaKTepr4CTr.rKaMLI :

.f ,,,,,- 0.0235 r't2:

D :325 wl'"

.f- ,,,,p - 0.04464 *r2 :

n,,,r:r 5 l urr;

d ,n,:0.0208 ru:

./',,,u 28.49 v21.tpu nrruHe cexulrr.r 4 v);

d:::i, _76.u.tt
d:,::: 14.u.v'

cropocrl BoAEr B rpv6xax ilpH rByxnoroqHoil KoMnoHoBKe. v/c.

wo,,: :!=- 601'10r
4.3600.f',,,rp 4.3600.0.02325.10.=1'8' (6'40)

Cxopocrs Borbl n uexrpy6HoM npocrpaHcrBe npu rByxiloroqHofr KoN,rrroHoBKe. v/c.

w,,,,,,=r#;=ffi=0.5e. (6.'+t)

Pacqer BoAonoAofpeBareJrs I cryneuu:

a) cpe4urr reMrreparypa rperouefi no4n. oC.

r ,; : t-''li 't'i'l''' - 74 + 60 : 67 : (6..+l )22
6) cpeauqq reMneparypa HarpeBaenofr eo.qtr

,,, :6!- 4o + 5o "
2 2-=4): (6.4i)

e) rco:$Su{ueHr renJorlepe,naqr4 or rperorqefi Bolbr K creHKe rpV6xu. Br/1trl.oCy

| ,..|,4'''*
.1, = r.r6F2t0+18r:;l -0.038(r.1, )' l" 1"1' =,. , , 

,1,,,,,:,).

; (6..+.1)

: r,16[1 210 +ls.67 - 0.038 .(67).f#*; = 3705



-) -l

r) rcoe$$arrHeHr rennoor.qaqu or creHKH rpy6xn K HarpeBaeMoir eo.re. Br/irlr'nC1.

0.8

l- .^ .- .- ,l (1.8)"8: 1.l6Ll2l0 + 18. 45 - 0.038 . (45)- l+ = 8467.62
'10.014;" '

x) rcoeS$lruueHr rerrJrorepeAaqr4 npa 0 : 0,9, Br/1nr2."C).

r r[0 1"2.0.9
l I ),, I I 0.001+ + j" + +at oa 7,u, 3705 8467 ^62 105

xo:SSuulleHT \/ npr.rlier paBHbrNr 1.2 uts rralrr4x rp.v6orc:

e) rpe6yeuaq [oBepxHocrb HafpeBa Bo.qonoAorpeBarenr I cryueHn. u].

rI e;),', lo,5.106
r,,,. = !;_ ro.5 .ro 

= 176;ttt k'a,t.t,, 2717.22

x) vuc:ro cexuufi BonononofpeBare_rrq I crvuenu rrpH rlJ-rr.rHe cexrluu 4 r,l

yt - 
F,,l,,r' 

- 
176 

=3.1.
2.f ,,, 2.29.49

flpr.rHuuaena 4 ceruufi B oAHoM rroroKe.

s) leficreuTeirbHiur noBepxHoct" ua.peua. l,t..

: (6."+5 )

F t : 2.f',,,, I | : 2 -28,49. 4 : 227.92.

Pacqer BonononorpeBarenq II cryneur.r:

a) cpe4Hrx reMneparypa rperouefi aonlr. oC.

,,^ -1,,1 -1.',',, -80+74 =77.'/' 2 2 ")
6) cpeanar reMneparypa HarpeBaeMofi eo.qbr. oC.

r,,,, = 
14- 5o + 9o 

= 70.!2
n) xo:$SauneHr rennorepe.{aqrr or rperourefr Bo.qbr K creHKe rpv6xra" Br/(Mr."c).

(6.'16)

(6.47)

(6.48 i

(6.,+9)

(6.50 )

(6.5 i )

= t.to[t210 + r 8. 77 - 0.038 .(r7ffdffiF : 3erj

(6.,r1)



r) xo:SQuuI{eHT Terl-rroorraqu or creHKr.r rpy6xu K HarpeBaen4oir eorle. Br/1rrr."Cl1. 
34

t

a. : t.tolr zt o + I srlf. - 0.038(/:;, )' ]H =

:

= r.r6[12 l0 + I 8. 70 - 0.038. (70),f## = eesi

(6..5i r

.u) xo:$$raur{eHr renronepe naqr npv B - 0.9, Br/(u2."C).

rt r/0 1.2.0.9
= -?qii' rAilr

I I n nn 1 \u.-'T,,I | ),,, I I 0.001+'+',ril/++ut u. 7,,, 3913 9953 105

e) rpe6y'evraq noBepxHocrb HarpeBa Bono[orofpeBarerrq II crynerru

r t, Q,i''" lo.5g . lo"ru,,:lA= ,rrru:133:
x) uuc:ro cexuufi Bo.qolo,qofpeBarenq II crvnenu

- ItP ' 1.a

A.//='ntl: ,r, :?i5
2.f,,, 2.25.49

flpuHunaaeu 3 cexquu B oAHoM rroroKe.

:) leficreureirrbHaq noBepxHocrl nalpeua. r2.

(6.-5-s )

(6.56)

F " : 2./',,,,,N " : 2'28.49.3 :171 .

B pe:y:rrrare pacrrera lo"rryrrHj]oct no 3 ceKurrh B Kar(AoM Bolo[o.{orpeBareJe Il clvnesir
a 4 n raNloN{ BononorofpeBarene I cryneHrl cyvuapuoft noBepxHocrbro Harpeea 399 nrr.

fl orepa .{aBneHrrr B Bono rroAorpeBarenqx. rfla.
- .t,rrs Bo.4br. rrpoxo,qrrlei.r e rpv6xax (c vverov A:2)

(6.5 7 r

(6.-iB )

(6.5e )

/ :)
Lp,, = t.s,p[ -*_l n, = 7.s .2l r_1' r _)" : u, ,\.2.f,,,,,P) [z.o.oz:z5.to] )'-"''

- rnq BoAbr, npoxoArurefr n ueNrpy6Honl npocrpaHcrBe

6.ul 'fen;rosofr u fuifpaBnurrecrclai.r pacr{er rrJacrt{Hrraroit eoroeoifsHoro nojlorpeBa.rejln
fopf, r{ero eonocHa6NeH 14s

Mero.qnxa pacqera rlTacrllHqarblx Boro[onofpeBarenefi ocHoeaHa Ha HcrIo;Ib3oB aH.4rr ts
HI{X Bcefo pac[OnafaeMofo Halopa TelJToHocHre,refi c IIeJIbto lonyqeHH, lrarccnrlalr,ncli
cKopocrH Kaxrtoro TeIIJTOHOCHTeiIfl H COOTBeTCTBeHHO MaKCHMarrr,Hofo 3HaqertH, XOrtp$ui[rclirir



j-i
Tenno[epeAarlv. vnn npl{ HeH3BecTHbx pacilonaraeMblx Hanopax no or]THMa,lbHoti cKopoc]'r{

HarpeBaeMofi soAsr. KaK r{ npra nol6ope Koxvxorpy6nux Bo.rlofiolorpenarelei.

B rrepBoM cnyqae onrxMaJrbHoe coorHorxeHr.re qxcra Xo:.roB iuq rpeloilIer-r X, L1

HarpeBaeMofi X2 BoAbr HaxoAr.rrcq no dloprr.rV;re

; (6.60)
16'1 

looo-20
=0,24<2

1000 - 35,5

cneroBarexbHo, KoMnoHoBKa BOrOnO.{orpeBarenr cl4MMerpur{Haq.

flprl pacuere [nacrnHqarofo Borono.qofpeBaren, otrruMa[bHafl cKopocrb npr4Hn\,raerc,

HCXOIfl H3 rlonr{eHHfl TaKHX ){te norepb .IaB,rreHr4r B vcraHoBKe no Hafpeeaer,{oir BoJe. KaK nor.t

rpHMeHeHI4H Koxlxorpy6Horo Bonono.{ofpeBaren.s - 100 -150 xfla. qro coot.tsercrBver cKopocrrj
BoAbI B KaHa_rtax W.', ---0.4 v/c.

flo:rorr.ry. arr6pan T[rrr n_rracrHHr,r paccrrHTbrBaeMoro Bo.qorronor.peBarenq fop_sqero
eoXocHa6xeHvt. rro onrlrua,rtnofi cxopocru HaxoIHM rpe6yer,roe Ko;rr4r{ecrBo KaHaloR no
HafpeBaeMofr ao,qe

G,i'i'"

)'r _ f G l;;'* )" 
'''" 

I M, 
)n 

'"' 
1000 - r,,

x . l, G,l^"' I l, Lp ) tooo _ r.i,

. -.0r,1/,
( 104.10' )

-t------.1
[563.10''

|+o)"
trooJ

ttt,, - 

- 

:" 3600 .W,,,,,,,.t''^ p 3600 . 0.4 . 0"00295 . 10r

f're .l^ - xunoe ceqeHl4e onHoro MexllJlacrHHqarofo KaHa!,Ia.

KovnoHoeKa Bo.{ono-qofpeBareJq cHMMerpr4qHaq^ T.e. m,./, = ffi,,.O6ruee }Kr.rBoe ceqerirrc

KaHarroB B rraKere no xory rperoruefi r.r HarpeBaeNloii so^qsr. N{r.

./,.,,=.f ,, =flt,,.f,,:25.0,00285=0.072. lc62i
Haxo.qnu $axrauecxue cKopocru rpercruefi H HafpeBaenaofr eogtr. v/c.

Il,-.'t, = 
G,,"""' 

-
3600. ./ ,p

104.10r

563.10r

3600 . 0.072 .i 03

(6.6i )

(6.63 )
2.17

w'7'- Gi"|"

3600 . f,, p
104.10r : 0.40.

3600.0,072.10r (6.6+ I



36
Pacqer BoAorrolofpeBarenr I cryneHl.r :

a) xoe$$uqueHT rerrJroornaqpr or rperorqeii Bo,qbr K

xo:S $HuueHr rerr,rroBoc rt ph.sruq or cre H KH rr,rlacrr.{Hr,r

at =t.te l.lz.:ooo+283r j, _0^63(r,,,).1.w,1,,. 
=

= l,t 6 .0.4s2. 
[z:ooo *

n) xo:SQrzurreHr rerrnorepeAaqfl. Br/11r2..C ;.

..t P-=-_ 1 7 , ),,,,T -1-

creHKe rrJracrr{Hbr. Br/1r,r2..C y.

7j_at = 1.10t .p"tooo + 283r,,'l - 0.63(t,':f l.w.i

= 1.16 . 0.4e2 fz:ooo + 283 . 3s"s - 0.63(3s.s)r ]. 1z.r 21, 
-, 

= 32ee7 .

6)
K HarpeBaeNlofr eo,fe.

= 8301.1.

=3771.

(6.6-51

Br/1v2."C;.

(6.66)

(6.671

283 .20- o.o:(zo), ]. (0.+o),",

0.8

1 1 0,001

32q97 
-g3ol * 

l05o r a. )ttrt

rre P- rco:06uur.reHr. yuarrreauqnfi vMeHbrrreH14e rco:00rlqr.ren.ra renJorrepejlaqu v:.^..,t)
TepMHriecKoro coilporlIBJTeHHq HaKHTIII H 3afpt3Heunfi ua nr,.IacrgHe. B 3aB'cl'r{ocrh or KaqecrBel
BoAEr npHHrrMaercr paBHbrM 0.7_0.95.

r) npir sa.4al{uofi BerTur{HHe pacueruofi

3HarreHH.r{M rcoa$SuqaeHTa re[nonepeaauu k
ueo6xoJlunrar noBepxHocrb Hafpena F.,r. na2.

rpoa3Bo.lfiTenbHocrr4 et" " 
Iro no,rvgeHHbr\{

14 reMileparypHoMv Hanop,v At.n onpegejrrerc,

(6.68;
p.t Q;''' 4.48 .106
" ''' = F ^+: 3771152= 

78 '

A) ro:rzvecrBo xoloB a ren"noo6N{eHHr4Ke

F,,,t, r .f',,, 7g + 0.5tttl .t n !

=3.1.2ryf 
,, ,/. ,/\. ll \ (6.6't t

rne .l ,,., - noBepxHocrb HafpeBa o4uofi ,r,,racrrrrbr. Mr.

quc'ro xonoB oKpyrnqerct -fo ue,rofi BeJrHr{HHbr. rrpr4Hr.rj\,raeN,{ x:3. B oxHoxo.-loBr)r\
ren'roo6ueHHlrKax qerblpe mTyuepa -{xt rror.IBora 14 orBoxa rperorqefi u rrarpeBaeMol:r eo,ri,;pacnoJra|alorcr na onHofi Heno.qnHxsofi rjrHTe. il MHoroxorloBbIX reunoo6lrerlHflKax qac,l r>llJT'uepoB ronxHa paclonafaTbc't Ha nonBI'IXHofi n:rure. qro Bbr3brBae'r 

'eKo-fopble c-.roxfioa.ii{
''ppl 3KcnJl-IVarauI'IH' flo:rolr-v ue:recoo6pa:nefi BNrecro ycrpoiicrna \,rHoro].o.roBi-)r-r.r
ren;roo6nreHHI'Ka pa:6urr efo ,.o ttl4cirv xo.{os Ha pa3jlenbHbre rer]Joo6ueuur.rxu. coer'HeHHb}c ,(}



37o'fHoN{y reII"rloHoc[Teir[o llocJreloBare'ilbHo. a IIo .dpyroMy- napa-r],rreJ-IbHo. c co6.iI]o;IeHHe\{
IIpoTHBOTOrIHofo lIBnx(eHL{q.

e ) reficrsuTeJlbHaq noBepxHocrb HarpeBa Bcefo Bojlo[oror.peBarejrs. \4].

pt =(2mx-1)..f ,,, =(2.25.3-l).0,5 = 74.5: 6,7tt1
r() noreplr raBneHI4{ AP. rlia. .qJIt Harpenaevori Borbr B Boilono,Ior.peBare-rrx c-re-r'ci

orpeJeJrrt uo @opuyle

M,, = (p' 8 .r . (33 - 0.08r,r )W,'," = 1.5 . 3 . 3 . (33 _ 0.0g . 20) . (0"40), .r = g5.3_i 
.

6.71i

rile <p- xo:S$HuHeHr. yrrurbrBaroruuii Haxuneo6pa:onaHne. xoroptrl1
Bonbl paBeH enHHlIrIe. a ,I-rrs HarpeBaeMofi eo.{r,l :foJrxeH nplrHaMarbc.s no
orcvTcTBlILl raKnx itlaHHbrx MoxHO rrpuHr.r\,raTb q : 1.5_2.0:

B- ro:$$lrrrueHT. zasucnuluir or rr4 n a [J,racrri H br.

Pac.{er BororrorforpeBare_rrq II cr vnenu :

a) xor$sllqueHr renJoor,ta", u, rpercrruefr Boilbr K

a t = 7.7 e I . 
lZ.: OOO + 2B3t ;'t, - 0.63 ( t ip, ). w.i,,.

= t.l6 .0.4e2 
[z:ooo *

cTeHKe rl,tacT HHbr. B r/1llr. oC

- 10117
- 

., , *. l .

.l-lq fpercrqeil cereetiij

OI]I,ITHbIM,]IAHHbIN,' - NPH

).

(ti.7i r

Br/{rrl.'i_'r

(6.7i )

= 10238..18.

5) xor$$uu,eHr rerrJroBocn pr4flr'flor creHKH flJ]acrrHbr K HarpeBaerror-l eore.
a t = 1.7 6 A . p.3000 + 283 r i,,, _ 0.63( r !,, ). ]. w*,,,,, =

= 1.16 .0.4e2.[Z:OOO *

283 . 66.5 - 0,63(66.5), ]. (z,r z;, ',

283 .47.s- 0.63(47.5), ].(0.+o;,, 
,,

0.8D

e ) ro:SSaqr{eHr rerrnorepe A1qH. Bri(lrr..C ).

'* 
7 .!,t,,, I

Qt a. 2,,, 39227

r) Heooxo.quMaq noBepxHocrb HarpeBa F,o. M2.

1
+

10238.48

0.001
+

105

= 4309. i6 l{i

ii:.7,n i

p-t Q5] 
tl 

4.038 . r 06t ,tt/' -::- 

- 
= : JQ )k at ."r 430s . 19.0-\

,l) xo:rqqecrBo xor1oB n ren;roo6ueHHHXe

F +l A,,t, *9.2 + 0.5

2nlf,,, 2.25.0.5
- noBepxHocrb HarpeBa o.luoi.r flracrastr. ,l].

r;]re .l n,

= 1.99.
t5.7{'' i



38flpzHultaeM qucJro xonoe x:?.

e) aeficrszrer'rbHar noBepxHocrb HarpeBa Bcefo Borrorronofpeuarer". nr,

p't =(2mx-l)..f,,,:(2.25 2-1).0,5=49.5. 6.7i1
x) rlorep' Aaere'lrq AP' xfla' r,rs rperourefi Bonbl B Boronoro'peBarexrx cireil\ er

orlpe:tensrs no $opuy:re

LP.,t,: cp.B. x.(33-0.08r;il )W,'.," :1.5.3.3.(33 - 0.0g.66.5).(0.40)r,j = 50.12.

(6.78)
6.5. Ten,roeofi u rurlpaBnfitrecrufi pacqer ruracrr.rHr{arofi eo_4oeo.uHofo ilo.for lleBare_.rri

OTOI]-TCHI.Ig

coorHorueHl'Ie qHc'Ta xoAoB nn-g fpelouefi X1 r.r HafpeBaenaofi X2 BO/:Ibr HaXOnfiTC' n0
$opvy;re

)'r _ f {;;;,,'. 
.1" "''' 

l Ap, ) "'' looo - /,,,

.\. lu,l',,^. 1 ILP ) t0o0_r,i

f .jso.lo')n""' / +o \n'^' rooo_4s=iAl'lo" ) l-l ffi=o'5-r7<l'
c-rle.qoBaTenbHo. KOMnoHOBKa BOnonoIOl.peBaTens cr.{MMeTpurrHar.

Tpe6l,erraoe Kor,Iur{ecrBo KaHart oB il o H arpeBaelr ofr no4e

*,, = ___s;;:__ 38o.lol"'tt 
3600.W,*J^p 3600.O,O.O,OOrr,,O, = n,.

601.103

nogu. l,ric.

0.62:

= 0.39.

(6.7e)

(6.8ttt

16.81I

(6.83 
,t

KoNrno'oeKa BororrorofpeBaren.s ct4MMerpuoHafl. T.e. fl.,,,, = H,, . oorqee xr.{Boe ceqer{He
KaHarloB B rraKere no xoAy rpeuqefi r.i HarpeBaenlofr sorrl. M2.

-l ,, : .f ,, : ffi ,,./ 
^. 
: 93 ' 0.002 85 : 0"27 .

Haxogllrr,r $arruvecxne cKopocra rpeuqeil pr Harpenaelro fr

W.,) - G,i"'" 
=

w,.P _ (j,i,i'.' :
3600 . /,,p

Pac.ter BoronororpeBarenq I cryneHu:

A) TOTQ$AIII4CIIT TCTIJIOOTIAI{H OT rPCrOrUCfr BOI'I K CTCI{KC fl.IIACTI4HbI.

ut = t.to -l . [z:ooo + 28 jr t, _ 0.631r ,t,. f ].14,,,,.., =

390.1 0l
3600. 0.27 .rc3

Br(rrl..f ).

67 -0.63(62)- j (o.o:)" 7i 
= 15753.

= 1.16 . 0.4s2 
[Z:OOO + 283

(6.8+)



-)y
6) Ko3$Suur.reHr rerrJroBocnpvflrufr or creHKH

, 1^^.
Br/(N{-."L ).

a : = 1.16 A. fz:ooo + 283t',',,

= 1.16 .0.4e2 
[Z:OOO *

n ) xoe$SzuueHr rer,rronepe Aa.qr4. Br/1 rur2. 
o 

C ).

*' = 0 = o'8

,1 ,),,,, 1 1 0.001-r-r++
a. ).,, 15753 9897 105

TIJIACTI,IHbI rc Harpenaevoii Bo.-tc.

t6.85 r

= 9897.

- 0.63(t',',)t l. w,ll," =

283 . 4s- o"o:(+s)' ]. 10.:a1"'

(6.86;

rco:rfSuuHeura renronepe,raqH r.r3-3a

I]JIACTI,IHC. B 3ABI,ICU\{OC'IH O'I KALICC'I'Bii

: 3304.
1

Ql

rle B- xo:Q$rauueHr. yuurlrnaxlrqufi yMeHbmeHr4e

repMr.iqecKoro conpor[BreHr4q HaKr4rrr4 r,r 3arpr3Heuuit sa

Bo.tbr npr4HuMaercr paBHbrM 0.7_0.95.

r) npu :aAaHgofi BeJTI{r{[He pac'reruofi npo].I3Borlr.rreJTbHocrri et'' Ll [o rrojr\.r{eHrrbr\r

3HaqeHrrrN{ xoaooprur,eHTa re[J'ronepe.qar{H k u renneparypHoMy Hanopy At.n onpe,reJf,e].crJ

Heo6xo4nlraq noBepxHocrb Harpeea F_. vl.

F,.!,,^= $:- lo'5'lo" 
=1445k' Lr', -1304.21

,f) xoruvecrBo xoloB e renroo6\reHHHKe

- - 
F,,,, * /,, 144.5 + 0.5

=__rrl

2mf ,, 2 .93.0,5

(6.87)

(6.8ti )

rne .lu,- rroBepxHocrb HafpeBa onsoii nnacrrHur.,2.

t{ltc;ro xoroB oKpyr-lqerct no ue,loli BeJrlzrrr{HL,r. nprlHHMaeM x:2. B orHoxoJor}br\
ren;roo6ueHHr4Kax rrerbrpe ilrry{epa trnq rtojfBotra r.r orBo.qa rperouep-r r] HarpeBaeN{oli eo.li,r
paclonaralorcq sa olsofi rrenonsuNHofi nJHTe. B MHoroxo.qoBbrx renroouueHHuKax r{acrb
uryuepoB ron)KHa pac[onafarbct Ha I]orfBl'IrtHofi n,rure. qro Bbl3brBaer HeKoropbre cJo)Krroc.ri1
npv 3Kcnnyarau'H' flo:rov.v ue:recoo6passeii Br\{ecro ycrpofrcrna \{HoroxoroBofo
ren'roo6lreHHI4Ka pa:6nrs efo no rlucny Xo.*oe Ha pa3renbHbre renJroo6lresHnxu. coerHHeHHbre rro
o'rHoMy rennoHocl'ITeJrlo rocileroBarerbHo- a ilo rpyroMy- napatJrexbHo. c co6lrcileHHe\r
npoTHBOTOqHoro .qBr4xeHH_s.

e) lepicreurenbHafl noBepxHocrb HarpeBa Bcero BoAono.qofp."ur.""" r,.
F | = (2mx -7). .f,,, = (2.g3.2 - l). 0"5 = lg6: ( 6.89 r



.l()
x() norepu AaBneHHt AP. xfla. AJII HarpeBaeuofi BoAbr B BoronorofpeBare,qgx cnenve.r

oilperenf,m no $opnayle

AP,, =rp.E.x.(33-0.0811,)W)',":1,5.3.2.(ZZ-0.08.45).(0.39)r--r5 -50.93.

fre q- ro:$$rzuueHr. ,vrrurr,rBar-orqufr naxr.rneo6pa:oeaHr{e. xoropuil ,r_rrs fpercueu cereeori
Borr-r paBeH e.qprHHue, a AJr,s, HafpeBaeMori sorr,r .qonxeH npv HgMarbcs r1o onbrrHbrM raHHbrM. rrDi.t

OTCVTCTBHH TaKI4X.{aHHbrX MO)I(HO npLrHIrMaTL <p : 1.5_2.0:

E- rcoe$QuuileHr. :aeprcquufi or rana rr,racrr4Hbr.

Pacqer Bo.rlo[onofpeBarenr II cryneHu:

a) rcor$$raurreHr re[J]oornalrr4 or rpercrrueil Bo.[br K creHKe

(6.90 )

(6.91)

16.t)3 r

(6.94)

(6.es)

(6.9tr1

cileJ\ e'i

rr:racrr.rHbr. Br/1v2. "C ;.

a t : 1.7 o t . p.z ooo + 283 r,' l, - 0.63 ( t;' ;r. f w 1,,.,

(6 el)
= 1.16 .0.492. p:ooo + 283 .77 - 0.$(71.1.(0"62),, ', = 1652J .2..

6) xooS$ulrI4eHr re[']roBocIIpuq"t'vq or creHKH rrJracrprHbr r( HafpeBaeruofi so.qe. Br/1v2..C-).

a t = 1.lo,a .p.:ooo + 2g3t,,,, _ 0.631r,j, ),1.w.,1 
-. 

=

= 1.16 .0.4s2. 
[z:ooo + 283. 70 _ 0.63(70),] (0.3e),,', = I l40e:

e) xo:S$uqpreHr rerrnorepe.qaqr{. Br/(u2..C).

:3798.0.8p
l1++
ul a)

r) ueo6xoitrzMaq rtoBepxHocrr,

4t,,0 t *i,,, 16527.2

HafpeBa F.,o, t'.

I 0.001
+

I 1409 105

k" At!:,, 3799.27

n) xo;ruuecrBo xonoB e reu,Too6\aeHHHKe

., - 
F,,, l ./'u, _ 103.3 + 0.5

2r4f ,, 2'93 . 0,5

rJe l, - rroBepxHocrb HarpeBa o.quofi nnacrrr",. *,.
flpuHnnaaeM r{acno xoroe x:2.
e),4efi crer,rrerbHa.f, noBepxHocrb HarpeBa Bcef o Bo/lo11onotpenare_or 

" r 
r.

F't : (2mx _ 11. .f,,, = (2.93.2 _I).0.5 = 1g6.

x) norepa lae,,reHraq Ap. xfla. xrq rperorueil Bonbr B Bolo[or]ol.peBareJrx
o[peif,enrrl no $opnry,re

6P,r = r2'8. x.(33-0.08t:; )tr4r,'," = 1.5.-1.3.(33_0.0g .77).e.AZ),,, = 104.

F-,i:,,
9t,:-- 10.59 . l0u

- l1')
- r.l-.

= 103.3 .

t6.97)
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A:ts cpaBHeHur rexHr4r{ecKHx

Boxoiloxorpeeare,reii 3aHeceM n ra6:rHuy 6.1.

Ta6:ruua 6. I -Pac.ierHbre AaHFrbre

Nc n'n

Ko,r-eo

ycr-r.i

xapaKTepHcrHK paccLItITaHHble .le HHble

llonepxcocrs
)

HafpeBa. N,r-

78

it a+a,:

[loreprr HarpeBa.

rfla.

no rperuuer'i'

uarpeaaeHroii eo,re

61 .21t'61

48,,67

104t17

Te It"rlf)ne pc.I.11l r1

tl uc.ro

xo,loB

( ceKuH R )

KoNYxorpvS,rarsl ii

BBfI

foprrre[o

eo-tocHa6xelr Hq

BBN

fopqqefo

eo.locHa6xeur4q

I cr.

ll cr.

BBN

oTon.iteHHq

I cr.

ll cr.

fl;lOCTHHtlOTbt t"I

BBN

OTO|IJ'ICHH'

I cr.

II cr.

TMi'lO 27ix4-

r.0-4-y3

PC05rlp- l -60

TMnI' 210x4-

1.0-;1 tzl-V3

PC05rlp- l-60

I

I

JI z)

6.-s

1-/-)

tll

r86

r03

tr4: cpanuureirbHbx xapar(rep'cr'K Bpt.q'r,{. rrro rra'6oJee onrr4\rarrb}rbrM o6opvroBai{,c\I
x-:It IIT]l tB-qqercq Bbr6op [J]'racrr.rHqarbrx BoroBorflHbrx ilo.qorpr-Bare.rrer-{ Ha ororr,leHr.re tl
foprqefo BojlocFra6x eHHfl .

BsI6op HacocoB 3aBHcI.tr or THna rloxofpeBare.rrr,Hofr vcrar{oBKn. Ko;ruqecrr3o }racocorl
jlonll{Ho rlpr'iHr4MarEcq He MeHee.XByX, rr3 Koropbrx o.quH,BJrrercfl pe3epB}rbrN{. Ilpll vctaltoL?:tic
qerblpex H 6olee HacocoB pe:epeHlrir Hacoc He ycraHaRnuBaror. B Kaqec.rBe Hacocol.i.
vcTaHoBJIeHHLIX Ha I]naHlzpyeMofr IITn. npHMeHqeM Hacocbr. vKa3aHHbre s ra6:nue b.2.

KonnosonKa UTII a3o6paxeHa Ha pHcvHKe 6.1 npunoxeHu.s A.

fl-racrH sqarurii

KoNl.xorpr'6varsrii
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Ta6rprua 6.2 - XapaKrepr4cruKu HacocoB

HaHNleHoeaHue

ycTaHoBril4

Hacoc S,rexrponnurar 3,Tb I Ko,u

|-_-.-_--]
i LracroTa i pao,'
ll
] epaueuun 

I| -, lI O0, l\,!ttH I

TI,{T noraqa

M /rl

Hanop

M

TIJN MOt-tlHOCTb

xBr

llHprivnruHoHHo-

tl()Bbrc HTe,[ bHble

Hacocbt fopqqefo

so,qocHaSxeHrrq

uH-160-

I l2E

r60 80 5AM2-s0S 90 l+50 l

l {Hprcy,rruuoHHure

Hacocbr

OTOIIJICHH'

K-400-

r 50-400

400 50 5AM25OS 90 l+-sO --l-- ' r

flpoae.qeH aHaJIH3 oreqecrBeHHbIX Lr :apy6exHsrx flpoH3BoAr.rre-ireii pa36opHr,rx
[,]racrzHrrarbrx rerrJroo6lrenn uron ( pllTo ) [9] .

!,rx nponeneHl4s cpaBHureJlnofi oIIesKu 3SOeKTaBHocra PIITO H er,l6opa uar.r6orree
iIa'1e)I(HbIX npofl3BoAlrreneii ]4 IlocraBluurcoe 6ll.[I'I nrt6paHu cneryourr4e ocsoBHbre Kpnrc]p].'r.
KoropblM non)KHbI y.4oBnerBoptrb rennoo6uesnuxu v flpel1npu flTlfl-npolr3Boxnre,lh:

- KaqecTBO LI HaAe)KIIOCTb:

- CTOHMOCTb:

- HuLrHque H BblrIoJIHeI{ze fapaHTzfinlrx o6s:are,rlcrB r.{3toroBI{Te-rIeM:

-Ha!'Il'{qLIe aHxeHepHofi no:tqepNxn (xna,'rrz$Hxauur cneqr4alucroB. rrporpaM},{br pacrrcra
f ennoo6MeH Hr.rKoB. Ar.t crpr46bioropcKaJr Bepcr4q nporpaMMbr ) ;

- cpoK H3|OTOBJ'IeHI4'I H IOCTaBKH:

- peMOHTO[pHfo.{HOCTb:

- ooecneqeH'e 3arracHbrMri qacrqN{r4 r{ pacxorr{brM, Marep'anaMn:
- pacnonoxeHr{e [pou3BoAcrB I'l cK"jIaiIa 3anacHblx '{acrei B Hertocpe;]c'reeHHoii 6-rr.rgocrrl

K IlOTeHUHaTIbHOMV 3aKa3quK\'.

;;-l
per

-_l,l

--l



1a+)7 3aqlrra re[J,'roBbrx cereii or HapvinHoii u nuyrpeHueE Koppo3rrr.l

3aruura IroA3eMHbrx cra-'rbHbrx rpv6onpono.roB or Koppo3r4H _ oJHa Hl aKTyalLlJLrx
HavqHbIX H sKoHoMLqecKHX l-tpo6,rer't B ilpoN,IbllxileHHo pa3BuTr,rx crpaHax: fipqN.{bre [orep' ol
Koppo3llH nor3eMHbIX xoltuyHuxautlil .qocrl4falor 20% or Mr.rpoBofo oolerra exero.Trrr)r o
npoLt 3BolcrBa craJ,rbHtx rp1.6.

onlrr SKcnnyarau'H Terl-rroBltx ceteii pa3Jrr.ir{Hbrx r{oHcrpynultrf noxa:uBae-r-. r{.ro cpo* r.r\
c-tlNolt B nepBylo crqeperb orlpereJtercs Koppo3uolruofr crofrrocrrrc crairbr{brx reirro'poBo.ro}J.
fraeHoii upfivuuoir nepeKnanxlr renJ,roBbx cerefi .f,Br.sercq Hapli,xHaq KOppo3H.s craibHbrx rp1ii.
[lonx noBpe)I(AeHafi ren'ronpoBoiroB or BHy'rpeHuefi xoppo3].rn He rrpeBbrmae t 25o/o i4 cBq3aHii c
HeKaqecrBeuuoti no'lroroexoii rerroHoc'Te'rq. ilo crarucr,r(e HapyN'oil Koppo3HH 6cl:lsruc
IIoIBepxeHbI no,Iaroulrae rpy.6r,l ren,rocereir. pa6o.raroulue Io 70o,/o pa1oucr.o Bpe\,{eH}t B olracHo.\r
reMrlepar)'pHoM pexr4Nre (70_90.C). Hau6orlma, ),,renbHa, noBpe),K.qaeN,rocTL, rrpuxo]Hrc, Iia
Ten-i'oBble ce', Ma!'IOfo '{I4aMerpa 50-150 n'lnr. npoKnarbtBaeMbre. KaK npaBr,,o. B Herrpoxo:{rir,r\
KaHalax (pr.rcyHox 7. 1 ).

Pucyuorc 7'l- Ygenlnax [oBpexraeMocrb or HapyxHori rcoppor,r4 B 3aBr4cri]r{-)(,{r{ ..i.THaN{erpa rpy6onponoAoB rro J(aHHbrM rerr-.roBbrx cereii r. flan,ro.qapa:a I 999 r.

o4Huu H3 AOcrynHbIX pe[reHrzil npo6,reusr rroBbrrrreHut Koppor]]r0nHon c i i.riiK,.r,-,i riIIOJ3eMHbrx Te[-r]oBbIX cerel'i MOXer cral'6 [pr.I]vreHeHUe no.,IHoc6r.-rpusl.< c-r)r-.,ir.rc,rL:F'ir-H3o"[quuoHHbIX xoncrpvxur,Ifi rer,'o,'poBonoB no-qnofi 3aeor.cxnH rc.l ,.)ri,,ir]c-i ,i .cepruoaqrapoBaHHbx 3aBoroM-H3foroBureireN{ Ha pacueru'fi cpo* c.^.,xi6lr ilo.Jle\r}:r_.,iKoN{MyHuKaqufi' B rerlirosllx cerflx MefalloxucoB ocBoeHo [p,\{eHer.rHe -raKirx ,,(r-r]{oeiiLip}ir,:.
HH,f-v"cTpxaJ-rbHbrx xoHcrp),xrtl.rfr rHra <r.pv6a n rpv6e> c T'ell,lofi.to",rrrlr4eti rn oct{oBerenrocrofiKofo ITeHOIIO-Tlr'peraHa e o60".t0.rKe H3 no,rr.)TH,.reHORbrx r.nr...

o

tr 40
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l';B rrt'rx I(oHcrpyKIIHqx [pHMeHerIa clrcreN{a oneparnBr]oro :rr4cr?HrraoHHoro KoHrpo..jrj

cocrotHI{t no'q3eN{Hblx KOM\'IVHI4KaqHfi (COAK). norno,rrq}oulat IIpHrrr.{\{arb HCor,roxr{rrre \{eDbr .i(}
Hacr\ n,tcHun aeapnfiuofi cu rr a\AH.

Ilo ocraercq HepeuenHofi npo6JeMa 3aruurbr or noppo3lrr4 necsrKoB Tbrcrq fir4,:ro\{er_p(,\B
craptlx ltoHcrpyKllafi ren-uoupoBoAoB' Haxo.qtut{xc.q B 3Kclr-rr'arart{H H Hyx,rarcltlrxcq B .i*i*i4-i:l

Kparepnr'r oracHocrH uapyxHofi Koppo3uH rerrjrorrpoBojloB ,jaBHc-sl. or. cirocotJii *\
[po*xa.]Kr'r. r(oHcrpyKr,BHbrx oco6es uocreii u yc,roeufr sKcrir] arauuri"

I-raeHoir npuuaHoil Koppo3l,oHHbIX noBpeN.leHnfr TenJorrpoBoJOB. c uarnei.r rorrKLr 3peFirlri.qBirqercs HenooueHKa ponu nporHBoKoppo:uoHHoii 3au[TEr rerrJOBbrx ce.reii trDiJ ]i.r
Ir poe RTfi po BaH Hr4 " CTpo[TenbcTBe r.r 3KC il,XvaTaqr4n.

cnoco6r't 3auIHTbI rpy6onpono.roB TerrnoBbrx cereit nolpa:3rte"irrrcTC11 Ha rBe oclr()rrgL;--
rpvfllbr: flepBa.q o6lenuuqe:r.Meponpuflrlfl. HailpaBneHHbre Ha co3raHr.{e l,cronulr. trp]l Kotopt,r\
[peKpaUIaeTCq VIV CVUIeCTBeHT]O CHlrXaeTC, I4HTeHCLTBHOCTL BO3,lel,lCrnn ,t tia \1r)i?"t r

rpy6orrpoeo4a BHe,.IHI'lx rfaxropoe (at'peccunuoc'rs cperr-r. ),BJ-la;(Hel*re 14:lr)-rriitr{i.J-
HHTeFIcI'IBHocrb 

''o]-It 
6lyxaaroruldx roKoB H rrp.). BTopar rp]rrna N,reporrpHrri'i ilper1,g\rarnriRi]c.i

co3xaHl'Ie yc:ronutz Antl nporeKaH't raKHX sneKrpoxuNr,qecK'X npc)qeccoB. np, pea-T*iariilij
Koropblx r]o'{aBilqercs H:In c.v-lllecrBeHHo cHr{x(aerc.rr cKopocrb noppo3HOHHLr\ npoueccoB il.l
3alunrrraeM o fr uonepxHocrr4 N{ €r&rr,t H Hec Kof o rp1,6o nponoga.

3-uerrpoxr.rMuqecKa, 3arrrHra (3X3) .rpr.6onponogoe 
orHocHr.cq Ko nropoil r.F\.nrrc:\leporlp','rwit' uanpan'TeHHbrx Ha 3aullrrv or I(oppo3HH no/I3eN,rHbrx Me.raJI--IlL{ecKrx cr'p'areul,i:l

\rero.lo\{ xarotrHofi ilonflp:a3auplr4.

Koppo:lu uapvxHori noBepxHocrr.r roA3eMHbix rp).OorrpoBo'ots
3'rIeI{TpoxIiMI'IqecKyIo [pupoAy. flporel(aer Ha fpaHnue ilByx 0a: - N{e.ran-]a u Bo,iHoii
conpoBOXIaeTCr npoTeKaHHeM qepe3 3'r), fpaHHiI\, 3JeKrprjqecKoro roKa.

?;rerrpoxrzr,ln.{ecrchii MexaHr{3M pacrBopeHHr (xoppo:ua) uera;r:r;i ,,B.lse.fctr pe.}\,i;.;.,.,1_i...y,,
o'fHoBpeMeHHOfo nporeKaH'.rr..B'x conpf,ir(eHHbix peaKUHli _ anoilHOfr u rcaro_lnor,t.

vqacrxn aHorHbIX I4 Karo'rHbIX peaKuufi Ha rrosepxFrocrr.r \,rera.Tjra rpocfparic.iric-ir!i,,
Pa3'fe:renll' Ho 'qntl [pore*aFl's I'ioppo3,oilHoro llpoilecca Heo6roilur'r reperoK ].rreKrp{)r{oil *N{era'[r'le or aHo.qa K Karon''' Marepuaulr'Ht'i :$$exr Koppo3r.roHHoro pa.]p\rrreHr4s \!r.! il_i;,r[poqB_;lteTCq Ha aHole.

?"lexrpoxl'tMHr{ec*aq Koppo3't HaIroMHHaer padory' farrbRaHr.iqecKor.o lJe\rc' r!}. rr:i:)"leKTpo'{ax KOTOpofo npoHCXO.qqr oKHCJrr.rreJrbHO-BOCC raHoBHTe.,rbHbre npoqeccbi.
Ha cnopocrb l(oppo3i4I{ oKa3btBalor Bir'.sHue MHoxecrBo pa3-rrHrrHbrx $arc'op.ir: pr {-i:1r;,.,1-1.xI'Ir{HqecKHii cocrae Merarrna ,n eo'qHofi cper'. TeMrrepar],pa MeTa,rxa u cpe.rlb r 14 .!"..i. L.ne.;i:[p*II'IH nposBneHat cl4creME'I (aHoil-Karor) \{or}-r 6rrr*, N,rr.r^po- rr \,raKpof]i€\{eHTLI (,ri.tttpc- :t

{4 1t rif I

$a.isr i;
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MaKponapbr). MeTa,'rnbr oAHofo Tlrra. Ho pa3nHqHbre ro xrrMHqecKoMy cocraBy urrl crp),r.ir).pe.

O.IHH H TOT X{e MeTILTJI, HO peBr{ble cpelbl.

Karo4uaa 3aulr4ra

tr4rax. sneKTpoxHMHqecKaq 3aurnTa MeroxoM xaro.qHofi nonrpr.r3auHn (rarongas :auura)
ocHoBaHa Ha 3aKOHOMepHoM cHIr)XeHHH CKOpOCTH paCTBOpeHHt Merar'InoB rro Mepe cMe[IeHHq HX

noreHul{aJoB B cropoHy orpallarenbHblx :naqeHl.rfi orHocHTeJrbHo olracHofo noreHrlHirla
Koppo3l'rH' 3ror NteroA nperycMarpllBaer cMelIeHHe rroreHuuara HoHoB Merarlra rpr'bclnponoJa c

rloMoilrblo BHeurHefo HcroqH.aKa [Iocro.sHHofo TOKa r4nr4 rryreM coeAr.rHeHl4l rpy6onpoBoJa c

MeralrJroM rul'rbBaHLIqecKlIM aHo,4oM (nporercroponr). ilMe]orqr,IM 6o,ur,ruui.t orpHuareJb]{brr-r

IIoreHur4ar'r. Io 3HaqeHufr. coor.nercrBlrorrlr4x 3arur4THoMy noreHuprury.

I4cc'uenosaH'q [oKa3aJIH" rITo B 3rHX 3oHax. KaK rrpaBr.iiro. nportrxeHHocrb 3au]]r[IeHrrbi\
TenxonpoBorloB oKa3blBaerct MHTIHMalTE,uofi. oco6eHHo npn xaHaurHoii rrpoK"lra.qKe rerrJrroBbr.\

cerei't Il0l' 3ro o6lscunerc.q 3HarrHTeJIbHo MeHbu]r,rM nepexoArrbrM sneKrpr.lLrecKr.{N,l

corlporHBneHHeM B CpaBHe[IHI'I C ,{pyrprlrn MerarrJrHr{ecKr4Mr4 rpy60nponoraMH Vt cBr3aHo c
orcyrcrBHeM Ha rennonpollo,qax :,rexrpnuecxofi rgonflrruu or onopHr,rx xoucrpy,'runii
(HenoneI4NHbx 14 cKonb3qilIllx onop). HI43KHM KaqecrBoM nporrrBoKoppo3r.rorrHbrx rro6pblr 

^i.t 
pttu

frollHbrN{ HX OTCyTCTBT.TeM H Marroia <:fo.nelt> ToKa 3alII4Tbr Telr:toBlx cer.efr oT efo oSuer..l
lHaqeHr4r. flo:rorvry rrpx npoeKTHpoBaHHr{ ?X3 a,rq rerrJroBbrx cerefr raHa:rluofr ilpoK.rralxh
Ha'60lee uerecoo6pa3HbrM sB-{.sercr npHMeHeHr4e He cosN4ecruofi. a r.rH.4HBHiI)'aLrrbr0}-J

lxeKTpoxHn'lllqecxoft 3arII{rbI. o6ecnequsarcrqeir ueo6xo4unrsre 3arurrHble ilapa\{erpr}r
Te[lrorrpoBoIOB B fpaHr,Iuax H3BeCTHbrx HnH npe;TnoJrafaeMbrx onacHbrx 3oH.

AHoAsoe 3a3eM.rreHze

o'uuHM H3 ocHoBHbIX 3JreMeHToB vcraHoBoK KaronHoir ?x3.rlB-ruercq KoHcrpyKrlr.{,
aHorHofo 3a3eMJIeHI'Ir (A3). c Koroporo creKaer B 3eMr'rro ro* 3aulr.rrbr. H crroco6 ero pa:.,rerrreHriq
orHocI4TeJIbHo 3auuuaeMoro re''nonpoBoaa. IlpulreHtBIIIHect paHee cocpe.roror{eHribre aHoJHbre
3a3eNljleHl'q (A3) B BH.4e ga6usaeN{I'Ix B 3eN{Jro cralbHbrx orpe3xoB rpy6 Huera He6o.rlbiilHe
piBMepbr. 3HarraTeJTbHO MeHbLUHe B CpaBHeHHn c [poT{)r(eHHOCTbro 3aqaqaeMOfO TeII,roIlpoBo.Ia.
H rIH3KYto r$$errnnHocrt' 3aIIIlITst. MaxcalransHrrfr :arqnrnlrfi noreHur.rar r{rv{e"rr \.qacrKrl
ren'ronpoBo'{os' sau6o:ree npa6:ruxeHHble K 43 (e foporcr{r4 x ycnoB,rx 3ro 3oHbr 20-30 rr ). }la
nepu$epzfiHblx yqacrKax rerlr'IonpoBonoB :arql.rrnrrfi rIoreHuHaJT cHl4xarrc, no
3*cnoHeHIrI4anbHoMy 3axoHV (pucyuor 7.2).tlpu 3roM. qeN,r Hr{xe ilepexo,qHoe j,ueKrpr{rrec*oe
conpor'BJTesne R coopyxeHHr. o6yc,roeJTeHHoe r(oHcrpyr([l.reii rcana,ra v u3o:rsr]Hrr. lerr,r oo.,rb'r.r
IIa.UeHUe 3atuHTHOfo rroTeHUHa!Ta.
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Pucyuox 7.2- Cxeua paclpe,qeJreHr.r, rroreHuuuL,roB Bno.jrb

3arunTe c HcloJrb3oBaHHeM cocpeAoroqesur,rx A'3:

I - rpy6onpoBol: ? - xaro.qHaq craHur.rq: 3 _ 43: 4

rpl'bonpo eoaa: 5 - ilon.spil 3auuonurrfi rroreH ufi a[ rpv6onpono,la

G1.0 1,CI

rpy6ouponora rrpH rcaroJHoii

- cTaIIaoHapuslfi rroTeHrll{arj

Kax nora:arrl4 Haryprlble Irccne.qoBaHuq. 3oHa 3auIHTbr rerrJrorrpoBoroB o,tHoil 1'craHoeroir
3X3 s raKHX ycroBuqx cocraBJrrna Bcefo HecKoJTbKo necrrKoB MerpoB rrpl4 3Haqr.rre,ilbHblx
pacxoAax 3leKTpo3Hepfnr{. r} TO BpeNg KaK 3aIrIHTHbre 3OHL,r notr3eMHr,rx fa3onpoBo.loR
14 3MepqIOTCt CoTHf, Mr.r MeTpoB.

AHa'rHs pa6o*r reficnlvroulax ycraHoeox ?X3 reuoBF,rx cereii rcauaqrHoi.r t,po*na.,-(Fa.
rloKa3a-rl' qro npaMeHeHl{e rpaAHuIroHHblx cocpeAoroqeHHllx aHoIHbrx 3a3eMJTHTe;reli e ropoilcKrrx.
ycnoBl'Iqx Bo MHoTHX cnyqatx He ooecne'rusaer ax rssexrunuyro pabory. Heonpae,Ia'Ho
vBeJ''IlIqI'IBaIorct 3arparbl 3ilex:Tpo3HeprHH. HepaBHoMepHo pacilpe,{enrercq ToK 3arr{r.lrbr. t Ipn
eslSope KoHcrpyKuuH i4 pacnonoxeHlrs 43 creryer yrrHrbrBarb yrlacrKH Bo:j\{or{irr)r r)
rro.{TonneHr.r.f, KaHar'roB fpyHToBofr no,toii rint4 3avilnlallg. KaHa-r_IoB tro ypoBHfl KoHToxroB s
IIOBepxHocTr,K) TerlnonpoBoIa.

B :rux YciroB'qx 6o,ree ilpernoqrareJTbH'IM oKa3brBaercr np'NreHeHfie pacnpc;'c_ire*{Hr,I.\
(nporaxeHustx) aHo.IIHt'rx :a:eu:llre,refr. no3Bo-rr.f,roruzx o6ecne.rurs 6o-nee paBrroN{epHoc
paclpereneHl'Ie ToKa 3atuHTbI B'qonb oflacHoro vqacrKa rer]noBbrx cereli. 3KoH{)\'ir{j
3neKTposHeprI'I14 14 Bo3MoxHocrb t]pHMeHeHvt KarorHbIX ycraHoBoK Nraqofr Morr]Hocrrr.
Jo*alll43aul{ro rotIoJIHareJrLHbIX no'refr 6;i,vxlarcrul{x roKoB r4 3KoHoMHro nJrourar' 3eMe.IrrHbrx
yqacrKoB' SSSercrusHocrb pa6orst rporsx(eHHbrx A3 3Har{rrrerbHo tso3pacrae-p'
r{c floirb3 .BaHH 14 ycrpoiicrs asro N{ ar' qec*o f o e IiiTrc.{eHlaq'JX3.
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flpeult-vr{ecrea nport{xeHHbrx A3 BnoirHe yrfoBnerBopriolrpe6oeauurn 3aulrirbr

noA3eN,{Hbx rellnoilpoBoAoB Ha JIoKarbHbIX ,vllacrKax. flpu 3ToN,I Mofrvr IIpr{MeHrlbctt

ilporqxeHHL,Ie aHoAbI xa6e,'IuHoro H,'rt4 crepxmeBoro rr4ra rr3 MarepHara Ha ocHoBe Kayq)/Ka c
yfnepoAconepxa[rl4Ml4 Har]oJIHHTeJI'MH (roxonpono.qqurHe 3nacroMeptr). crepNneBbre aHoJlbr rr3

HH3KOJIefHpOBaHHbrx CTIJIaBOB. nracrHHLIarble rI]TaHOBbIe aHoIbI C aKt.HBHbrNI IIOKDbtTLIe\t

oKcr.rAaHaMH Xejle3a.

3arqura rpy6onpoeolloB or r{oppo3r.rH B TerrjroBbrx KaMepax

AKIreHrIrpyq BHHMaHIIe Ha cyruecrnyuqefr npo6,renre 3antuTbr rpy,'bonpono.roe o-l

KOppo3HH. IiMeHHO B TeIIJIOBbIX KaMepax, orMerHM ro. rrro IIo lfaHHbrlvr il11 nonpexlaeNtoc.fr)
rp-voonpoeolos B TeTIJIOBrIX KaMepax B ,{ecflTb pa3 Bbrure" r{eM Ha l,sefiHofi r{acrH

lpv6onpono.qoB.

A:ts roro 'Iro6st ycTaHoBurb npurrr4Hbr l4Hreucusnofr Koppo3r4rr rpvoonpono:oe rl
TeIIJIOBbIX KaMepax u ofipereirHTr r$$exrl4BHble cnoco6r,r HX 3aulr{rbr. neo6xorr.^,rrr
KOHKpeTH3LIpOBaTb. qro noHHMaerc.s non <ren:roeofi xalaepofi>. (<T.en:rona, KaN{epa
:arly6:reHuoe coopyxeHHe. [pe,fHa3Har{eHHoe ,fnr pa3MerueH'f, H o6c.,r-r-Nl.rsaur.rs }.3roB
TennofipoBo.qoB. npe^qcTaBnqK)tunx MecTa c oTBeTBj]eHr.IsMr{. ceKuaoHHbrM14 3adB14}(KaN,ltl.

'{peHa'KHbIl'ttr ycrpoficrBaMI'i. KoMneHcaropaMLI. HenoilBrixHbrMr4 orropaMH H crrycKaN,{n rpr,6.
Bstno'rnqercq Hal'r6onee qacro n,3 MoHor-rHTHoro SeroHa uJrH xe.]re3o6e.loHa u xe-nelo6eroHr{brx
rcoucrpvrcuufr>).

14: onpegerreH't cJeryer. r{ro HarexHocrb 3*cnnyaraur4r.I Terr,ToBrrx cerefr B rI€,ToM. Bi_r

NtHoroM onpeAenqercq Bo3MoxHocrblo 6e:anapufrHoro Synxul.roH HpoBaHufl \.qacl.Ko]l
rpyo0npoaonoB- Haxorrruuxcr B renJToBbrx KaMepax. Lrz rofo xe oilpeif,eneH'' CJeryer. qro ii
ren'rosofi l(aMepe 6o'ree BepotI'Ho B.3HI4KH.BeHHe 'raKr{x yc:ron,ir 3Kcil.rryaraunn rpyoonpo'oJ.a.
Koropbre [pI.{BoAf,T K Bo3pacraHr.r}o cKopocrr.{ Koppo3uoHHbrx npoueccoB Me.raJra rpy.6. ouop.
Ko\{neHcaropoB Li apMaTypbr.

)H.q+Hi::ilT H.t
' , 

: ' j'--

nEFFf rrblTl.l q?
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Tax- u:-sa 3Haqr.ITeJIbustx ra6apHToB \'3JroB TerrnoilpoBo.4oB" pa3NreuraeMbrx B reri-rroBbr\

KaMepax. I(aMepbI HMeIor 6ol;ruue pa3N{epbl. Beuny Ha,rruqHq rpanHeHTa Mexn}' TeMneparypa\{l4

IIoBepxHocrefr yalon rpy6onponoAa u reMneparypaMr{ creHoK r.r nepeKptrulfr KaMcpbr" Bo3Hr4Kaer

HHTeHcHBHaT KoHReKur{r Bo3ll}xa" Koropbtfi e rerroBbrx KaMepax Bcerra HMeer rroBbrureHr{vnl

B,ralKHocrb. lloalIlxeHHat Bila)KHocrb Bo3il-yxa o6rgcnqerc.fl HanHqr4eM Mr{or}1x" xapaKTepHbrx ,l-rs

TerljloBblx l(aMep. ue6laronpuqrHbx ?Kcrlllyaraur{oHHErx Sarcropon. K ocr{oBnbrM H:l KOTopbr\

cneAyer orHecrl'I: nporer{Kn [oBepxHocrHbrx Bon r{epe3 HefepN{erHr{Ho 3aKpbrBaroruHecq KpblruKr.r

nroKoB' yTeqKI'{ TeIIJ'IoHocI4TeJIt rlepe3 ca!'IbHI4KoBbIe VIIJTOTH€HLIfi 3a.qBHXeK Ii KoMneHCaTOpoB.

pa3pyrxeHHbre flepexpbrrHq KaHaJron. flpu KoHBeKrrr.rr.r Bo3Ayxa Ha trepeKpbrrrrrx relJroBbrx Ka]\,{ep.

ilpl4nefalouux qacrqx KaHaira. a raKxe Ha nJocKocrqx uIr4ToBbrx onop. t{NferoruHx reMneparvp\
HH)I{e rorIKI4 pocbl' fipol4cxo.u,r KoHneHcauaq BJarH il 1] c nocne.qyroiltulr o6paroBaHueM Karrern
($oro 2). n pe:-vJIbrare r{ero [po,cxonr.rr cocpexororreHHoe B or,[erbHbrx Mecrax yBJaxHeH]Je

rellJloI43oJquuoHHbx KoHcrpyKllufi ($oro 3)" nu:slnarcuree Koppo3ntg N{era-r;ra rp.y6.

Taxxe ueo6xo4ulro orMerplTb. qro roBbr[reHHaq BJraxHocrb Bo3.rvxa .,pe.Jcrats"Trer

orlacHocrb He roJIbKo glr rpy6olpoBoAoB. Ho I{ rn.g npyrnx KoHcrpyKurrfr reuJoerx rcanep. Hr
raHHoro paHee onpeAeneHHt oqeBHrHo. tlro o6clyNunaHHe y3noB TennoilpoBo.loB lpe6lcr
nepgoAl'rqecKofo rrpr4cyrcrBuq B Ter,qoBbrx r{aMepax paS0uero flepcoHa:ra. .rrJu qefo B Tel]jroBbi,\
KaMepax ycTaHaBnHBaIOTCt necTHt4UbI H TDanbr.

{tr,-,t,:, :, P,t-i1:,'iLl.liHlli T;n.rtr_rt1li-,nqqt I,_,HH,_.11 f :.rHr. 1,,,,,, u,,,,
n, rg Bri:_rgit:]r..T8 tletrl f ;1F4 rl I 1

llocrocHuaq KoHAeHcauuq BiIarH Ha crarrbHbrx recrHrrLIax. npeJlr{a3HalreHHbrx r{nq cnvcKa B
KaMepbr. rrp'Borr'rr K rrpo'reKarr,lo npouecca <voxpofi> KOppo3HH Merarr"[a _:recrrrrli] ,1
pa3pyureHHFo B nepBylo or{eperb r.rx Kpe[exHbrx KoHcrpyxUnfi (aptrarf.pu- 3axe_rreHHoii e oerorr)
Ha rpaHHIIe pa3'{ena <6eroH-so3.{}x)). f]ocroqHHoe yBnaxHeHHe re[irorr3oJruHorrrtbrx
rcoucrpyxuHfi npHBonI{T B KoHer{HoM arore K ux pa3pyueHrr}o. Bo3pacraH'ro rer,rilepar\pbr
Bo3r\xa B reILroBbIX KaMepax tl ,qa-rrlHei'r[IeMv ]'Be,rl4qeHuro Ko"TnqecrBa KoHileHcara (rcare-ril c
nepexpurufi)' flo:rypa:pl"meHrIbte recrIIHrlbr u ne6;raronp usrttr.ti.t re\{repar\.pHr'i pei*H\.r



3arpy.qHf,Ior Aocryil B TenJloBble KaMepbr. Bo3HHKaer orracHocrb nonyqellHfl pa6ountr,t

rlepcoHanoM npol'I3Bo.IIcrBeHHLIX TpaBM. Tax noqsrtK)rcq <6poueuubre) r(aMepbr" B Koropbrx y3.rlbr

rpyoonpoeoAoB npaKTI4r{ecKH He o6c:ryxuBarorcq. KoHrponb 3a Koppo3r4oHHbrMH npoqecca\{H He
oc)'xrecrBnqercs. lr KaMepa qepe3 HeKoropoe BpeMq ri3 pa3prna <6poureHHbrx) [epexorHr R

pa3pql <aeapufrntx>.

I4n'tercru'ecs s20o o6c,re.qosaHHblx KaN{ep 143oxrur.roHHbre KoHcrpyKur4rr cocrorJ' rr3 rr)ex
syuxqlrou.!'rbHbrx cJ''roeB: renrtosori H3onflur.H. aHTHKoppo3HoHHoro r.rJH r.Hrpou3oirrrrr4oHFroio
iloKpblruq v ac6oueueuruoft IIrryKar,vpKH. AHrr.rxoppo3r4oHHbre viru r.Hrpor{3oxflur.roHr{bre
noKpbITHq' rIpeAHa3HaqeHHbIe Anq 3axrHTbI HapyxHofi nonepxHocru rpy6 Llren-[oH3oJrruHoHHbrx
KoHcrpyKtlufr or Koppo3uH 14 )BjraxHeHHr. Bbrrro-rrrreHHbre B no.{aBnqrouev 6o,rr11114HcrBe r(aMep c
IIpuMeHeHHeM TpaTHIIHOHHbIX Marepl4zLTon (6r'rrynluble xaKH. MacrrrKu H py-rroHHble lrarepl1ansr).
uepea 2-3 rona 3KcrI ryar'|.uv xapa*repl4 3oBiLrr.rcE,: aHTLtKoppo3r4oHHbre - ruaqoli Tonuu4HOH.
sbtcoxofr :fe0errHocrsrc u, Hpt:tcoil flpoqHocrb]o cuelneHas c Mera,rjro\,{ rp1,o:
fH'ilpoH3onqul4oHHble - orcyrcrBr{eM s,TacruqHocru (npou:our:ro oxpyrtr{}rBaHqe norcpr,rrul1 c
o6paronaHneM rpeuun) H;ru Hu:xoii repnrocroi.r*ocrbFo (doro 7).

"@1-"1"

+t{)r*iJi_j j' . 'lr'T+,{ 
H;t

n.::rt4 []t,tTt1 H'J+lie.j
l-i,-,|. t-; l-l -f-l ir B [. 1 B LU g l- r:]i. F f t.t r|I,] :ii]i [..1 . I r

Tf -ieLlll.ltt'0" P. ..{r-"r_rr_il_[+1,.1*H TH,-,1,1

-i.rl:lUl1':rHH'_,i
LU TUl',-t T,.,'[.r l" r-

llo pe:y'rlraraM o6clegona'Hq Mox(Ho 3aKJrrorr'Tb" rITo loKpbrr'rr ua 6r.r.11,lrnor] ocH.sr-^6ltcrpo yrpaquBalor cBOr'I 3alul4rHble $yuxulra u He o6ecneqHBaror ueooxornr,rori creneHfl
3aIr{I'ITbI Merarlxl4rlecK[x 14 TenJloI{3o"[fl{t{oHHblx l(oHcrp.vKutti't renrorrpoBola. Haxoilrrrrrrxcs rr
l en.toBbrx KaMepax.
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PexoueH,lyeMbre sa AauHsrfr MoNrelrr r,[q :]auIHTr,r rennoilpoBo.qoB 3Nrarr.{ rr ilrrrar.]reBKH B

TelliroBblx KaMepax [pHMeHtForct ilocraroqHo pe.qKo. 3ro o6rqcHqercg reN{. rITo .faHrrbre

Marepl4arlbl o6ecneqzealor AonroBpeMeHHlro 3aur.rr-v Jrr4rrrb ilpr4 coorBercrByrorqeI nonroroexe
3atuutuaeMbrx noBepxHocrefi. rlro Bo3Mo)KHo J.:rutrrb Ha cneuaarTsHo o6opyrloBaHHbrx ).qacrKax.
flp" ilpo'3BoAcrBe aHrl,Koppo3l4oHHbIX noxprrruii B TerrrroBbrx KaMepax Bbrno"lHeHrie

necKocrpyfinrtx ll 4po6ecrpvfinsrx pa6or no pqr1.v rtplrquH HeBo3Mo)KHo. Lr:]-3a qero jlocrr.txeHHe

Jo'-lroBpeMeHHoro 3aIqLTHo|o :S$exra or npuMeHeHLrq BbrruevKaJaHHbrx MarepuaroB
npeilCTaBn fleTCs MiLTOBepOqTHr,IM.

Ilu:xas r$$errnnHocrr 3arrrarbr rpy6onpoeo.loe ytro\{sH},rbrN,rn Bbr[re
aHTHKoppo3noHHbIMLr H ft{IpoH30nsrlt4or{HbrMH N,raTepHanaMH rrolTBep)r{jlaeTcq n TeN,I. ri f{)
HecN{orpt Ha nepHoAr{qecKoe BoccraHoBJerrr4e B 'ferrroBbrx KaMepax rr3oxrqr.{oHHbrx Ku}rc.rp1,xqnir
npx rel(yullx peMoHTax (c BL,IIIoTHeHI{eM aHrnKoppo3r4oHHofi :arqurur r.rjry furpo,3ojrfirl,H ).

'lo6nrlcq 3Haq,renbHoro npo.qJreHllt cpoKa 3KcnnYararluu rpy6onpoBoroB B orpeMoHrr4poBaH'brx
<aeapafrnlx> rerIJIoBbIX Kar'{epax 6e: KarrxrairbHoro pervroHTa (c galreHoi rpr,d" v3_rloB

rpy6onpono.qa pr nepeKpbrrufi) ne yaaercx.

B ces:H c 3TI4M. o.qH.aM a3 ocHoBHbIX HanpaB-leHnil no o6ecneqeHr4ro l(rrpex.ir.renofi
3aurxrbr rennonpoBonoB B KaMepax (n cuuxreuuro r.rx I'ae:*HOfr loBpexnaeMocrrr B UeiroN{ ).

tB-ilqercq pa:pa6orxa aHTr4Koppo3noHHbrx H rn.qpon3ojrrut4oHHbrx Marepl{aloB. rexHo,rro;HqecKt{e
xapaKTepr.rcrltKll Koropr,rx o6ecneqHsaror Bo3N{o}KHocrb rrpor43Bo/tlcrBa JojrfoBeqrjbrx norpr,nHt.i it
Tpacc oBbrx yc"rroBr4.sx.

orveruna' r{To Marep'arlbI. npHMeHfleMble nnff aHThKoppo3r4oHHofr gauurrr N,rerar.,rfiriecKHX
I(oHcrpVKIIufr. Aorrxubr riMer.b BF,rcoKVro npor{HocTb cqetr],reHu, c npoKoppo,qqpoBaBul.{M6 g,ith
paHee oKpaueHHbrMH noBepxHocrsM,. necKocrpvfinar o6pa60rxa Koropbrx nepe.{ HaHecerrhe\r
noKpI'ITI'Iq HeBo3MolI(Ha HIru Heuenecoo6pa:ua ,,o 3KoHoN{uqecKrr]v{ coodpa>xeHuq\.r. iIo,Tr.qae\roc
npl4 3roM noKpbITAe noiIXHO Ilpo.qonxH',reJbHoe BpeMq coxpaHrrb cBori 3aurrlTHbre csoitc.rea ;r
o6ecne.'.rsarr Oe:aeapllfinyro 3KcrrJyarautrrc TerrironpoBora. flpu pa:paoorxe
TH'{pOI{3OJI9UHOHHI,IX COCTaBOB CneIyeT yrIHTbIBaTb TO, qTO IIOJI],qaeMbIe ltOKpbITHfl 

^Io_rIXHbto6;ra'1arl noBbIIIIeHHoit naexaHn'Iecrcofi npoqHoc'bro. 6rnr repnrocroirKr.rMu r4 S"rracrur{Huuu. ,[.r.s
II.B'IITIeHI{a os$ercr'BHoc'H TIpHMeHeHH t pazpa6arbrBaeMbrx aHrr4Koppo3r{oHr{brx Ll
|H'lpoH3onquaoHHbIX COCTaBOB cne.qyer rrpervcMorperb BO3MOXHOCTb HX HaHecerIIL Fiii

'lefrcrnyrorque rpy6onpoBoJbI B rer,roBLIX KaMepax .,pu pa3Jr.rqsux ueo;rafonpr4qrHbrx rpaxropax
( noBbrureHHLre BJlaxHocrr,. TeI{ il eparypa. crec HeH Hbre vcno Br4_fl ).

B xypHa'',re [12] 6rr:ra onySJ'II'tKoBaHa crarb-s <3aur.rra rpv6oupono,,r{oB rrojryNrepHF,rh,r4
uoKpbrrr.rsMr.{)). conepxaua, o6ru,vro uusopl,raurlro o pa:pa6orauHorvr Ko\{ir.reKri-.
aHrl4l(oppo3l'IoHHbIX MarepHi]-.loB Ha nojrl'ryperaHoeoi{ ocHoBe. onbil'Ho-trpo]rLrtil,rleHr.rorl
BHeJpeHHe' Koroporo 6sno npone,reHo ua leficrnl'lourr4x vrracrKax rpy''6onpouo.r{oB. Haxo;u,,rr{.\c:r
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B T'eil-rroRbrx KaMepax. flo.,roNure.rrbHbre pe3y.rrbrarbr npHMeHeHlrfl .TaHHbrx \,{arepr4:LtoB

r03Borqlor 6o:ree no4po6Ho O3HaKoMI4rb c rexHoJrorHefi [por43Bo.{crBa pa6or. HailpaBJerrHbrx Ha

BoccraHoBneHue nepBoHarra'TbHbIX 3KcnnVaralIIloHHLIX KaqecrB Terrro[poBonoB. B :asi4c].INtocrH
or xapal{TePa Ae$ercroB I43o'[quuousol'i KoHcrpyKur'{ rdMeercq Bo3MoxHocrb ocyulecrBneFrr.r,
HCCKO-IIbKI,IX BAPIIAHTOB 3AIIII{T bI. TIPH BC.qCHHbIX HH)KC.

Bapuaur 1' B refi,roBblx KaMepax c rrorHocrbro pa:pyrueuHoir z:o,r.su'oHuorr
KoHcrpyKuuefi ue"necoo6pa:u. BbIrIoJIHtrb no:rHufi KoMnrTeKc pa6or. BKnroqalorlnfi: uaHecesne
aHTr4Koppo3uoHHofo noKpbrrurr Ha [oBepxHocrb rpy6onponojla. renJou3o"[.suuro rpy6onpoeora c
nocne/xvrcul'M $oplraponaHr{eM Ha noBepxHocrr.l reu-uoeofi H3'iLflrJLrH BO.rOHeIrpoFrHIIaeMOfo
noKpbrrHq ( rurf, poHsojrqqlrs ).

AHrrzrcoppo3l'IoHHa-s 3auII'ITa 14 ruilpor4,orqu,r rpy6onpono.roB H r,x ),3JoB BbrnoJH.serc, rlc,renyloueri noc,renoBare,TbHocru. Ha nepBoM 3rane ilIerKaMr{ rz cxpe6xaMn y_qarr.f,ercq cJoH
nponyKroB Koppo3HH, utrerouiail Hu3r(yrc flporrHocrb c{enneHrd.q c noBepxHocrbro lrera:r:ra. lla
npoKoppotrHpoBaHHFo rloBepx'ocrb MerarlJra' oql4tueHHyro or n.[acrosoil p]I{aBqr4Hbr. }raHoc'.rc,,
ItHoroSyHKrlr4oHarrbHr,rfi rpvuloeoqHr,rri cocraB. rto3Bor.slorqufr o;lHonpeMeHHo naccuBHpoBarr)
floBepxHocrb H c$oplrnpona'rs npoqHo cuelres'ufi c Hefi a.{reguonHrrfi no,fc-,roii J,rrrr

''ocxenvrcuefo HaHeceHI4's 3auI'rHoro noKpblra.s ($oro 8). {anee Ha 3afpyHroBaHH\.H.)
noBepxHocrl HaHoc'rcs 3aur'THoe noKpbtr'e. coBrvrecrraMoe ro $aruxo-vexaHHqecKH\,r
xapaKTepHCTHKaM C fpyHTOM' rl'fo LICK-lrK)Lraer Bo3rvroxHOCTb efo orcnaH Barrvgnpu rer\rtlepan,pHr,1x
rcoireoaH,qx rpy6onpono'ra (repuouurcxr'rpoBaH'e) u o6ecnequsaer JJrarerbr{\-K)paoo'ocnocooHocrr sauriruofr clrcreMbr (rpyHT-noKpbrrne) (rpor o 9).

Broprrna 3rarroM pa6o'BJrerc, co3.qaH'e Ha rpyoonpoBone rerrxor.r'trpoago_,rr'.uggrrgii
KOHCTpy'KUr'{}r' TexHoJrofrrr{HOCTr, H SKOHON,{HqHocrb SopvHponaH[.s K''opofi locrufaercrr 3a cqclnppllvleHeHHq B KaqecrBe reniroeofi H3oxflr\riH rlr'poKo pacilpocrpaHelIHbIX MI{Hepa,,IoBaTHbIX

ir.ffifr

H. H,.rrr*r+Ht.1+ JrJHi-il-rj
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rlpopl3BoAcrBa 3aurl4rHofo noxpbrrr.rs. @opvupvevsrfi npu 3Tot\{ aplmponaHutui c:toil

orHoBpeMeHHo BbrrrorH.f,er SyHxurlu 3ail{HTHofo Koxyxa H Bo.qouelrpoHnrlaeMoro n,[, KarreJH

rroKpbrrnfl ($oro 10).

Bapnaur 2. B renJ'IoBbIX KaMepax c qacrur{Ho pa3pyrxeHsoii Terr.[oH3o,rrquqoHHori

KoHcrpvKunefi peroueHAyerct y,qarl'ITb yqacrKl4 rroBpext,feHsoi.r n:o,rsur{H no paxr4yc}- H oueHtrr}}

COCTO'HUC MCTATIJIA TIOA HHMPI. fIP" HAjIV\VV KOPPO3I4OHHbIX NOBPEN;TEUNi1 MCTA.JUIA C,-IC.]VCT'

BbIro'rIIlqrb ,roxa,rr,nstfi peMoHT B coorBercrBuu c BapHaHToM l. B c,lryqae orc],TcrBr,t,

Koppo3HoHHbIX noBpexgeuufr Bbllo,'IHqtorcs roJrrbKo pa6orsr BToporo 3Tarra eapraaHra l.
Bapr'aur 3. B (npeJlaBaput*rltx> Tell.roBr'rx KaMepax. c roirbKo r{ro }rarraBrrr\{cs

npoqeccoM pa3pyureHr.rq r43oxruHoHnofi xoHcrpyKuuu (nore,reuue rperrlr4H B rrrryKarypxe ;rudo ee

l'IHTeHcHBHoe yBnaxHeHI4e B Mecrax nporelleK c BbIMblBaHl.rel,l ac6eueueHrnofi cNrecu u xoppo:ueii
uera,rlu.recxofr cerxl.r), peKoMeHxyercq raKxe ocy-tuecrBnrrb rrpotrr4TKV urryKarypKH
Bbl[reyrroMrHyrofi rr.rApord3onxquoHuotr lracruxofi c ue,rrbK) ruxporbo6ra3au r.a ee noBepxHocru r.t

3arIo'IIHeHHx o6pa:oBaBmuxcq rpeullrH. JlecrHuqrr. Tpanbr H nporrue BcrroMorareJbHbre

I.(oHcrpyKrrrrrz. HaxoArrrluec.s e renjroeopi r(aMepe" 3arrlurqaror no aHar,,rorr4ra c rpy6oupoBo/loN,I. T. e,

rrvTeM HaHeceHHr rpyHroBoqHOfo r.l rroKpoBHofo cocTaBoB.

fp-v-.uronouHslfi. noxpoeHstii u rurxpoH3oirqquoHHr'tfi cocratsbr r'oroB-src-q Ha x{ec r c

NPI4NICHEHI4q. B CTCCHCHHbIX YCJIOBI4qX TCIIJIOBbIX KAMCP MO|YT HAHOCHTbCS BPVLIHYIO KI'ICTI,I{).

npHqeM orBepxleHl4e MarepIIarToB npoHcxonHT He3aBI4cI4Mo or reMnepal)'pHo-B,raxHocrrroio
pexuNra TelJroBbrx KaMep.

il:ts noABe.IIeHnq I'IroroB pa6orsr ilo BHe.qpeHr{ro uoeoii rexHoJrofr,rH 3ag-r'rl.F,r

rpy6onpononoB B Terr,roBbIX KaMepax. 6rnu co6paHrr or3brBbr or opfaHH3 aurrn. ocvurecrB-rqlorr{HX
3xcn"rlyaraur{rc. peMoHr r.r MoHrax rerrJroBr,rx cereii. tr4n0opNlarlur. conepx anlaflcn B or3brBax.
no3Bojrrer crexarb Her(oropbre BErBonr,r. Koropbre Morvr 6trrt yqreHbr rrpn rrpoeKTHpoBaHnl.r.
cTporzTenr,cTBe H peMoHTe TerrjtoBbrx KaMep:

l) pa:pa6orKa KoMrr-rleKra aHTHKoppo3r4oHHbrx r4 rr.rnpor43onquqoHHbrx Marepr4aroB rj1'I
3alIIHTbI TCIInOIpOBOTIOB OCyUeCT.BnqnaCb Ha OCHOB€ SKClepTHbrx oUeHoK. BErnOjlrreHHbrx c
)'t{erol\'t ju'IHaMI4KI'I rIareHTOBaHI'Iq MarepHa.roB xJq 3aurr4Tbr or ltoppo3 ULI H Craluctuqecxclit
o6pa5o'xu pe3yJlbraroB KoMIIJIeKcHofo o6c,re4oeaHttr yc,ronni.r rKcnnyalau'Lr r)r cocrorHi4rr
r{3oJ'rrrrr4 oH Hbrx KoH crpyKunr; B Terr Jo Bbrx KaM epax ;

2) nepnonaqarrbHoe BblnoJrHeHlre aHrlrr(oppo3r4oHHbx r.r r'rporr3o"lsuroHHbx pa.oi. s
TeTItToBLIX l{aMepax ocyurecrBntulocb corpynH}'IKaMH opraHraawl-pa3pa6oruurca c o6q:are-rbsbr\i
ilepuonHrrecKHM OCBIITeTeJIbCTBOBaHHeM cocroqHr4r H3OjrrrrrHoHHbIX KOHCTp)-K1lilr.I coBMecrHO c
rIpe.4craB LITer.f, MLr opf aHu 3aUHfi -erarf e,TbIIeB TennoBbrx r(aNr ep :

3) na ocHoBaHHH IIo'rIoxHTeJIbHbrx or:lr,rBoB- ilon-vqeHHr,rx or opfaHH3auufr-erare-nsqee (e
npouecce rlerblpexxerHero HcrIblTarerbHoro UI{KJa noxprtruil B ycjloBHrx TeIt,rtoBbtx Ka\,rep
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rlericrByroruHx TerrJroBbrx cerefr) v pe3ynbraroB. napannenbHo rrpoBo.[HMbrx creH. oBbrx

HcrrbITaHHfi. 6stlu ofipeAeneHbr orrrHMarlbHbre BapnaHrbr 3aulurbr H pa:pa6oraHbr rro.qpo6Hste

rexHo-rrofuqecKne HHcrpyKur.{u. pernaMeHT}ipy}ouue ilopr.qoK Bbrrro-rlHeHr{l pa6or lI{)

aHrHKOppo:uoHsofi H DrApor{3o:rxqnouHoii 3aurHre B TerriroBErx KaMepax:

4) parpa6oraHHbre r.rHcrpyKur4u r.i peKoMeH.[aur4H rro3Borr4Jru ocvruecrBurb nepej(aq\

rexno,rorufi 3aruurr,r rpv6onposoloe B TerrjroBbrx KaMepax nepcoHaly sKcrrn,varup).Ionlrrx.

peMoHrHbIX H MoHraxHbIX opraunraqufi. flpoeeneuuoe o6c:reAosanue rroKa3a[o. qro 
_ts

nacrogur,tfi MoMeIIT Bce H3on.suuoHHbIe KoHcrpyKuuri. caN{ocroqrejrbHo BbInoJHeHHbte

nepcoHa-rIoM oprauu:aqufr c ilpl4N{eHeHHeM pa:pa6orauHsrx MarepualoB. o6ecne.lHsa11.1-r

HAtrC)KHY}O 3AIIIHTY TPY6ONPONOAOB I,I HX KOHCTPYKTHBHbIX 3J]CMEHTOB:

5) a:rx ocBoeHns rexHolofnfi npuveHeHtfl pa3pa6orannolo KoMilneKTa x,rarepr4a[oB B

Terr-rroBbrx KaMepax He rpe6vercx opfaHH3auu, npoa3BorcrBeHHbrx vqacrKoB. ocHarrleHHbr\

crleuHanbHblM o6opleonaHfieM. qro o3Haqaer Bo3Mo)r(Hocrb cHH1HSHHT \,.{ejrL,Fror{

IroBpex.qaeMocrH Te flnofipoBoJIoB 6e3 Karr 14Ta-r b HI,IX eroNeH r.rir.

Tarulr o6paaou. aHrHKoppo3r.toFrHaq 3a[Itrra u ruApotr3onqqprq rpvdorrpoeogoe i]

TerrJIoBbIX KaMepax c npI4MeHeHneM pa3pa6oraHHoro KoMrureKTa N{arepuarroB Ha nonrrvperaHosoii

ocHoBe flo3Borqror: oOecuequrr, BbrcoKy]o HaAexHocrr SyHxuuoHnpoBaH[l rpybonpoBonoB.

)'Be'Tur{I]rb I{x MexpeMonrusdl cpoK cxYx6tt u. frplr N{I4HI{MaITE,HIIX 3arparax. cHri3r.{Tb vrer-r6H\,}o

noBpex.laeMocTb TennonpoBonoB B qe_rroM.

Koppo:n.a cranruofi .rpy6u 3aBHcHr. npex,qe Bcefo. or roro. r{acKo_rrbKo c14cret\{a

r'epMeraqHo 3aKpbITa OT TIpOHITKHOBeHI4g Bo,qbr r.{3BHe. nocKonbKy BHyrpeHHS-S Koppo3Hr pa6clueil

cra'rssofi rpy6rr eABa JrH Moxer na6:torlarsc-s B cHcreMax. 3r(cnryarupveMbrx Ha troirroroe".rerruari
eone' C"IeIoBareJbHo. HeIIpeNteHHbIM vciIoBHeM sBr'Itercs co6:rrcnesue repl,rerl1qHocrq cTbr1ots

rpy6u-o6ororrKr.t.

flo'rultepnble MarepI'{a-[bI. HcIIoilb3veMbre B nperBaprlrerbHo H3ort4poBaHHbrx .rp1,oax.

'fHKTyIor BBeAeHI4e orpaHl{qeHuil]Ha reMlleparypHuir pexnNr noAaBaeNrofi sorrr H TaKr.rM o6pa:orr
BllHtl'or Ha cpoK c:iyN6u rpy6. TexuHqecKLIe so:,{efrcrsuq Ha cucre\{\, Ha rrporrxeHHr{ Bcer.o
cpoKa ee c'tlyNolt nperbtBntror noBbIIUeHHbre rpe6onaunr x r.r3o-rrsuaoHHor\{}, \{arepgar\
(neHono,rnyperaHy). efo npoqlrocru Ha clr(arr.re H al,re3n. (cqen,neHuro) naexny craqrHoi.{ rp\,6oil
H rtrrpox3o:rupyroqefi o6o;ioqxofr .

HanprxeHur v ae$opuaqrzpr 3aBucqr or yclonufi sKclnyarauur.{. rervrreparvpHi,r\
pextrMoB I{ '{aBneHl{t' a raKxe or rexHo,lorHl4 yKna.{I(u rpy614 cocrorHHt ol(pvxarc1lero rp\g.fa.
B cBs'314 c reM' r{ro I'{MeHHo ceofrcrea Marep,ana (neHono:ru),peraHoBas r4:lo,rs.rrrr f 

.t

norH3THJIeHoBas o6o''rouxa) oKa3blBalor peuarcuee BjIHqHr4e Ha cpoK c,r1,N6' npe.rBapr.ire,lbir(-l
I{3oxrIpoBaHHbIX Tpyo B cl{creMax UT. paccNIarpHBa,THcb xapaKTepr.rcrHKr,, xB}x csor.lc rB
I]eHOrloi]plvperaHa. a HM€HHO: TeMnepar,vpHoe conporr{BJTeHr,{e H flpor{Hocrb Ha c)Karlre.
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8 Meroau Al{arHocrrrKrr rpy6orrponoAoB KaK MeroA roBbrIrreHuq HaAer(Hocrrr

pa6orrr rerllrloBblx cerefr

I{aleNsocrb 14 3KoHoMI'ItrHocrb reu:locHa6xeHr.rt r opoAoB 14 npoMbnx-rreFlHbIX o6rexroe 83

MHoroM 3aBucI'IT or QaxruvecKoro cocrotHllt rexHnqecKofo rpy6olponoroB. H. B qacrHoc1r,r.

Koppo3r4oHHofo cocroruux rpy6.

B per:ranleHrr4plrorrlux noK).MeHTax onperle.lleHbl ycnoBr.r, noilycrl.rNrocrh larbHefiuretj
fKcnxyaraUuu rp,v6olpoBola HnH npoBeiteHHs ero KalrzrarbHor.o peMoHra. Tax e Ilgl .,,ra:arro.

qro: (npu yMeHblxeHIjH creHKH rpySsr 6o-nee 20oA or llcxo4noii. sxcnnvaraunx rp1,6olpoBo.la

'ronxHa 6um npuocraHoBJreHa 14 ocy-uecrBreH pacqer Ha flporrHocrb rro Saxrr.iuecxr.{M 3HaqeHHqM

Torurl4Hbl)>' c:ren)'er norqepKHyrb. tITo 3TI4M caMbrM yKa3brBaercq. qro tso:lHriKHoBeHr4e reqer,
o51'clan-riuBaerct AeficrslreN{ noBblureHHbrx Hanp-sxenuii e Mecrax }-ToHeHr{fl creHKH rpy6r,r :a
cqet [poreKaHr4q Koppo3rroHHbrx [poueccoB.

B 6olluraHcrBe cnyqaeB ua rpy6onpoBonax ren-rrocua6,'<eHvfl HcrHHHar roJrrrr{Ha cre}JKH
rpy6sl onpe,qenqercq nyreM 3aMeloB npH npoBeIeHrzu urypQonox. BcxprrrHe renjrorpaccr,j
ocyulecrBnqercq B Mecrax. rlle paHee flpoa3orxnH aBapvl (re.ru). unrl ,fefrcrsus uau6o-irbrrn{}.
Hanpq'(eH,fr cor;racHo npoeKTv. o.qHaxo B froM c,[yr{ae aHarl'3'pyrorcrr ro.irb*o oriieJrbHbrc-
iloKarrbHr,re Mecra ua rpy6orrpoBore. qro He raer ;Iocronepuofi rzHrpopvauuil o6 vFoBirc
Koppo3HoHHbrx rloBpexAeHui't I'I crelleHfi Ilx onacHocrn no nceft,1.rrnue vqacr6a.

flo:ryull* 6o:ree nonH)Io llH$opuauulo o ronul'He creHKH rpy6rr ua scerr. .J-irr{He },LiacrKa
MoxHo c Hcnonb3oBaHr4eM BHyrplrrpy6Hrrx cHapf,roB ocHaulerlHLrx yJ,lbrpa3B).KoBbr\{H LTIILI

\rarHHro3neKrpHqecKuMH ron[II'IHoMepaN'IIz. t201.flpone4euze 3rHX pador rpeOl.er Bb]BOlla

-\ 
qacrKa u3 SKcnnyaraul4' co CJT.IBOM TeilJOHOCI4Tens 14 npouecc ro.:r\ r{eHr.r, xoHeqH.ii

uu$opn'raqHr4 flBIrs'ercq ArHTenbHbIM H rfopofocro{rrluM. Bo:l,roxtHoc'r, ru,poxollacuta6Ho*r
HCnOiIb3oBaHHr 3TOfO MeTOna ol.paHHqeHr,r.

c ap-v'.-rofi cropoHll. .4a)i(e npH HaJrurtr4r4 rocroBepHofr uHSopM?rrl.ll o6 H3MeFrer'rx
TonuIaHbI creHKI4 rpyorr no ecefr J-rrHHe yqacrKa. noc,reryrorirlrii pacqer H. npoqHOCr b
ocYlUecrs''lrercs I]o I]poeKTIIbIM IIapaMerpaM TexHuqecKofo cocroqHH, Ko]rcrpyr{Ti.iBlibj.\
freMeHToB rpy6onpoaola, TaKt.x KaK cKonb3sune u MeprBr,Ie ollopbr. cairbr{HKoBbre
KoMrleHcaropbr H r'n' B lpouecce 3Kcnnyaralrlrlr oHrr raK xe lorBepxeHbr Koppo3'u H pacqe.rHbrc
napaMerpbl' HanpvMep xoaOsuunenr rpeH{t. orJrr4qaro.cs or nphHflrbrx B pacqere. ?ro
rIpI,Bo'qHT K HeroqHocr{M B o[pe.qe,'reH,I] tf axrHvecxofi crerreHr.r oracHocrH r,rHrepBaJo]l
r(oppo3r.{oHHr,rx noBpexneuufr Ha rpv6ax.

Baureuy BHaMaHHIo npe'qnafaercq- no:ryuaeurafi .u14poKoe pacflpocrpaHeHr.je. \{ero._r
'fl,alHocr'Kl'I' no3Bonsrouufi or!penenurb MecrolloiroxeHr4e r(oppo3'oH'rx aeoerroB Ha vqacrKe
rpy6onpono.Ia rerrnocHa6xeHu.q H oueHrzrb ypoBeHs HX onacHocru c rro3uur.l.r obpa:oaaHrrs rer{r.i.
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Corpylnuxantu HayvHo-npou3Bo.rlcrBeHHoro KoMnJreKca <Berrop>. B paMr{ax

CorraureHu.f, Mexry MuHucrepcrBor\'r Ha)'Kr4 Poccuu v ilpaBHreJrbcrBON'r r. MocKer,r

<{o,rrocpoqHaq npofpaMMa :Heploc6epexeHHe e r. Mocxne>. pa:pa6olaHa r4 BHexpeHa <..Cucrer,ra

roun:rexcuofr AHafHocrHKr4 rpy'6ouponogoe rerriloBbrx cerefi>, [ 5]. Pa:pa6orxa Hoci{r

'laKoIIqeHHltti xapaxrep I4 LIMeer npn6opnoe" [porpaMMHoe ri MeroAzr{ecxoe o6ecleLreHue.

Pzcynox 8.1- CxeuarurrHoe n:o6paxenue KoMrrjrercsofr jll,tarHocruxu rpy.OonpoBoxoB

Cncrelra rTpeAHa3Har{eHa r.rltr ilnafHocrr.rKr.r Koppo3uoHHoro cocloflHlrr rp;-6onpoeoloe
Terr-lloBblx cerefr nongeltuofi xaua-ttHoii H 6e:xarranlHoii npoxirairKn JHaMerpo\.r or 80 M\r H

6o,ree. Haxo.[tIJ]HXcs B ?Kcnnvaraur.roHHoM pexHMe flpu.{aB"rreHr.Ilt ren"rloHocrlre.riq Oojiee 0.3 MIla
H o6qsare'TbHoM HarTHr{HI4 ToKa BoAbL nlr.rua e.qHHLIqHoro rHafHocrlrpveNlofo yrlacr1a or 40 .rg
200 lr' To ecrb s 6o:rl'rl'rHcrBe cnyqaee pa6o'r'r ocvulecrBr'rflK)rcq de: ucxpsr'Hs .renjlorprrcc.

Toqnocr; oilpereneHHfl MecronoxoxeHr4q ,le$exra + 2-5oAor 6a:rr ilocraHoBKr4 .rlarlrHKOB.

fluaruocruxa rpy6onpoBonoB oc].tuecrBrrerc.s c ueJrb]o noJTyqeHr4q xaHHbtx o:

- Mecrax. ypoBHe H crelreHu ollacHocrrl. c no3r.rtllrfi o6pa:onaHur requ.
Koppo3HOHHbIX noBpexAeHlrfi MeraJrJla rp.v6 - .qe$er<roe l't1ra vroHeHr4e creHKH rpr,6lr clr
BHyrpeHHefi ulutu uapyxuofi Koppo3r{H 60:ree rreM Ha 30% or HoMHHeLra:

- o6uapyxeHur MecraHcrer{eHHrrerr:roHocr.rreJq(lequ):

- $aKTopax. oSyc:ran:ruBaloulix uureHczsuKaurirc Koppo3r.{oHHbrx rrpoueccr)B ,a
Yr{acrKe (6:ryx.4arclrqHe roKu. 3ar4ilr4BaHhe H noATonJreHHe KaH€UIOB H Ap. ).
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Cucrenra rr4arHocrr{Ku BKjIK)qaer KoMrrJexc Mero.qoB HHcrp}iMeHTairbHofo ,r

BH3"vatbHoro KoHTpoJIt. ocHoBHbrM H3 Koropbrx qBJqercr aeropo<uil cnoco6 HIIK <BeK-rop))

o6Hapyxenul geSerroB axvcrurrec KH[,r M erorroM.

Pa6ora 3aKilloqaercq B pa3N,reilIeHr.rui B roqKax nocryna (ren,roeal KaMepa. cvorpoeoil
Konoleu. nonBaJI .foMa h r.n.) Ha rpy6e. ro KoHuaM lnarHocrnp]-eN{oro }-qac fKa.

nu6poaxycrHqecKlrx AarqI'IKoB" czrHairbr or Koropbrx 3arrlrcbrBaercr Ha MarHHTHld.r Hocllre:rs. ga

ocI{oBaHHH o6pa6orxa :anucefi aKVcrLIqecKHX crTfHaloB. pacflpocrpaH.r{K)u-Igxcr ilo
reII"-IoHocHreJIIo. olpeAexqerc{ MecronoJro)KeHue Koppo3r{oHHbrx 4e{rexron 14 rrpoH3rjollr.{1ce

oIreHKa creIIeHH onacHocrl{ Koppo3r.roHHoro rroBpe)KneHr.r{. Bury'anuuui.r KoHTpo,[b L1

l{HcrpyMeHTartbHble 3aMepbl TonUHHbI u 3neKTponoreHUHar'Ia B ToqKax locT\,ila (t,tecta
IIocraHoBKIr rarqHKoB) tpeauagHaqel{bI .{rq rortoirHeHHq r,r vroqHeHur nH0opnrail,Lrt. no:rv.{eHHoii

aKycTHr{ecKLIivl N,teToAoM. a TaKXe l.rrfl Bbr_sB_rreHHq ilpr4r{HH llnreHcl.i$uKaUHr.i Koppo3HH.

oHslaqecxnil npouecc" Ha KoropoM ocHoB.,rBaercq aK,vcrriqecKuu uerorT .{HaIHocri,K'.
3aKJrroqaerct B cJeAyloueM. Koppo:l'touustfi .ue$exr. B BHre yroHerr14fl creHKH rp1.O1,1.

paccMarpnBaercq rax ltelt6paHa. I{oropa.t{. B coorBercrBrzu c SynaaveH'r.arrbHbrM pe1IIeHgeM

TeopuH aKycrrjKr'r. r4Meer co6creeHHlro r{acror-v rco;re6auufi fn. llo oueurce ilfiarrzr3oH qacror ir-i'
,feQexron -uunefiHlr\a pa3MepoM 6o:ree 20 vv cocraBJrer or 500 xo 5000 fu (axvcrn.recrair

,quana3oH).

Cu'roasr^'{ Saxropon'1. I'IHHuuI'Ip}TouII,tM BbrHy)KtreHHbre xo.,'re6anHrr paccN'arpuBaer.{oro

3neMeHTa. qBnserct nynbcauuq,raBJreHr.rr B Bo.qe 3a crrer pa6oTbr HacocoB. ToKa Boi1br u r.rr. 'jrH
Ilvjlbcalrufi ilpercraBxeuu Ha6opoM I'IMn)'-[bcoB. HMerorunx pa3rr.rrrH],rc qacror],- (1*). Kor_ia
qacrora HMnynbca 6lu:xa H,.ln coBrta.raer c coScreeHHoli .racroroil aecber<la (i - f,,). Bo3HHKaHJ'
pe3oHaHcHble xo;re6aHt'tq le$eKra c u3n)'qeHHeM pa3,rruqHbrx Bo-rrH (:naccur). Koropbrc
pacflpocrpaHf,]orcs rto Mera.rrny rpy6tr H Bo,Ie.

IIo rany eo:6)txleHus Aau.'r;fi Mero.q orHoc'Tcr K rraccr,BHErM. To ec'b He r{cfio,rrb3v]orcr
HHKaKIte roilonHLITeJIbHble vcrpoficre & Arq eos6vxneHlrs ro.re6anui Koppo3HoHHr,ri\nr
;reQercravu.

OcHoeHofi :aAa.refi pa:pa6oraHHoro Merora sBjls-rocb. rroc:re perr4crpallr{rc R

HeodxojlttuoM pexr.rMe (rxyMaroKa Borbr no rpy6e>. Bbrle.leHue no,Te3Hbrx crlr_lriLloB ]r,t]rcc]1t.l ()t
Koppo3HoHHbIX leQexron Ha $oHe 3Har{HTe,rIbHbIX irapa3r4THbx [ryMoB. r]To H obr,,rir
oc)'uecTBxeHo.

llnq orpe'qe-rreHH,' MecrorIoJoNtelrI{r 3,'reMeHra fMr4ccHr.l (xopporaoHHOro:reQercra)
Hcflonb3Yro'cq Meronbl KoppentuuoHHoro a*arr43a^ aHa,rorr.rrrHbre rnr onpe.qe.leHi{ri
MecronoJloxeHl4'g rer{H B TeqeHcKare:ux. KooprI'IHarLI ae$ercra ofipei]eJ-rrrurcq n],reM pacqer*
synxullu ssauN{Hofi Koppensuul't cI'IrHarIoB (Gi ) a,T s naxtrofr ToqKH rro .lxr4He xr.iafHocrr.ipve\,{or (-)
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\ qacrKa. 9uc,rensoe 3HaqeHHe Gi trBr.fleTcq xapaKTepHcTHKoii lHepfnH r.{:l"rrvqareJf .

pacrloroxeHHofo e i-rofr TorIKe. rITo n03BoJlfler ocyuecrBHTb oUeHKV vpoBHfl rroBpex.IellHfl.

OcHoeHstv npeuMyurecrBoM pa:pa6orauHofo Mero,rla H coorBercrByloqeii annaparvp6r

gBrtercq Bo3MoxHocrb IIoJTIyqr,trl uHQopMauI4Fo He roirbKo o MecrononoxeHur{ Koppo3uoHHbt.\

ae$erroe Ha rpy6ax. Ho H creneHl4 Lrx onacHocru no cynepflo3uur.rH $axropoe - yroHeHr{e crerix}r

rpy6tr H nefrcrByroruuX B sToM Mecre HauprNeur,rii.

AxycruvecKue 3allucu. npoll3BeAeHHbre Ha .qHafHocrr{pyeMoM .vlracrKe. o6pa6arsrea}orct

Ha repcoHanbHoM KoMnblorepe c zcnoJrb3oBaHHeM cneunarlbHo pa:pa6oraHr{oro rraKera

npHKnaIHbIX rlporpaMM. Ha 3aKnK)qureirbHoM srane o6pa6orxn. nHQopvaulu o .{erbercrax

rpy6onponona [pencraBrqercq Ha AByx rpa$uxax. KoppenorpaMMax. rrpuMep Koropbrx -qaH Ha

pr.rcl.Hrce 8.2.

PucyHor< 8.2- i-pa$uKr.r aKycrr.rqecKHx aanucefi ruar.Hocrr.rpyeMoro vqacrKa

o Hairurr*u ,le$exra oleparop cy.u4T rro 
'recronoiroxeH'ro 

rrHKoB. rrpeBbrriranou'\
IlopofoBble ypoBHH - 3eneHat u KpacHaq :ruHLrLr. Ha ocHoeaHI4I4 Bbluleu3;roxeHHoro. a\ril-rrr.tr\,.ria

vKa3aH Hbr x rr 14 KoB [O3BOIqeT o{eHttTb cTerreH[, froBpex.qeHr{r.

Ha aepxHefi rpaSzr<e rpe.{craBns}orcf, pe3ynbrarbr o6uap,r.NeHnr .lerferroe rro
paccMorpeHHofi vo4enH yroHeHl'rq creHxz rpv6sr. Han6o:ree ((rHHirbre) Hrr.repBarrbr o1MerreHl,r

KpacHbrM uBeTOM.

Ha Hzx'en'r rpa$ur<e oro6paNeHll pe3vnbrarsl o6HapyxeHr.rq BHVTpeHHr.rx or,roxeH uu ea
creHKax rpy6rr' Koroplle B qacrHocru cBq3aHbr c nHyrpeuHefi qgseHHofr rcoppo:zeii. 14:
rlpencraBneHHblx Ha pHc)'HKe 8'2 rranHblx BHIHO. rITo Ha paccN{arplrBae\{oM vqacrKe o6paruan
rpy6a [o'rBepxeHa BHyrpeHHefr xoppo:Hu c uan6o,rbil]riN{ rrpoflB-rreHr{eN{ Ha HHrepBaxax 35-.10: 6()-
70u115-120u.

["rrx lrHrepnperauau ypoBH{ noBpexreHuq r4cro.rb3yerc, cner}.rcuafl r.pa^qaunr:

Kpurur{ecKnii aeSerr;

noKpr.iru qecx a ii .qerbe r<r:

yjloBrerBoplrre.-rbHOe cocrofl Hue rpy6 ur.



T.K. 1

<0 u>

YcnoeHute o6oegaqentn

Yqacrox c AoKphrr4qecmMh
segerraur ffi
Y.{acror c Kpt4 Tri{ecK[Myt
AecpertaMu ffi

PrEcyuox 8.3- Pe:y,rrrarbr onpereJreHr4r MecrorroJloxeHnq .qerbexros H crerreHr{ HX

onacHocTH

Kax 6luo vKa3aHo paHee. vpoBeHb cl.rrHarra sMr4ccur.r or Koppo3HoHHoro .ue$erra .3aBHcrJ-f

ol' ror.IUlHHbr creHKrr rpy6br H IeficrByroruuX B 3rol,r Mecre Harrpqx(eHr4ti. Ilo:rol,rt, ;trfl
KnaccI4SHI(aul{Ir ypoBHfl noBpexreHl4q rIclloirb3oBaHbl pe3yxbrarbr aHuru3a r\{ecrorrojroxeHr4r

Terrefi H a paHee npoAu af HocTI4pOBaH Hbrx -yq acTKaX.

B raSnHue 8.1 [pencraBJleHbr raHHbre fio N,recra\{ o6pa:onaHur reqeii Ha

rpy6oupononoB TennoBbrx cereir l25l H pacqer :Ha.reHaii y'rlenbHori noRpexnae\{oc-rr.l

HHTepBaJIOB. OTMer{eHHbrx KaK Kpr4THqecKHe" .dor(pHTurlecKHe H yilOBJreTBOpHTe,rlbHble.

HaHN,teHoeaHHe 200-5 r. I :ooo i_-l

Ko.rr il.lecreo nporHarHocrnpoBaH Hbrx uuacrxo, +70 , tOiTrsa'2,i ""

Cyu vapHar nporrx(eH Hocrb Mecr c Kpr4THqec Ki4v ll,re0e xral,r H. n. Ktr,r
3.82

)'qacTKaX

Inr cv\r\l

Ko,[HqecrBo aaapHii B Mecrax jlor{pHTHqecKHr ,tedexroe

40.49

(22.98)

64

(6t)

JO

(2e)

Ta6lrlua 8. I - Pe:y:mrarbr npoBeAeHHbrx rEcc:re,roeaHufr

flpouxeHHocrb. n.M

LvM\{apHat nporrrxeH Hocrb Mecr c roKpr.rrnqec KH M 14 ne6e rranr H. n. rl.r

Ko,rH,tecreo aeapnfi B Mecrax Kpr4THqecKux redeKroe

Kor-rrJ9€crBo aeapnii n 6er.le$ercrHbrx N{ecrax



*r"-@

B vecrax KpHrHqecKHX ae0eKroB

1 J

nlt

< 1,1 4.n.

(-5.0;1)

B vecrax noKpHrHqecKHX .ledeKroB r.03 0.89

floror'i orKa3oB. orHeceHHrrfi @

Ha ocHoBaHr4H cyMMapHofr ilporrxeHHocrr4 :te$exrHrx r{HTepBarroB Ha },Lrac1.Ke
rpy6onponozla u yl(a3aHHbx :uaqesHfi y,qenE,Hofi noBpexraeMocr' ocyilIecrBn.qercfl pacrrer
BepotTHocTHoro Kor'rr.rqecTBa anapurt nn,g Hero sa 6,nuNafiurufi ron. llpulrep pacqeTa X-lrfl \,rracTKa.
npencraBneHHoro Ha pr{cyHxe 9.3 npnne4en e ra6jrHue g.2.

HanNaeHosaHr.ie

60

K-eo reqeii e

fo,Il

N- I_*P*M

BeponrHocrs

o6paroeaur.rr

're.l tt. o, 
o

npri\rar H o6parHar rpv6ur
M -33 -l--

0.89

34.8

Anq 'n'aHHoro yqacrKa rroKa3are-lb ]poBHq fioBpexr]eHttfi cocrae,Trrer 1.32 'reqb,rro]. .ro sr 1b
B nepcneKTI'IBe Ha IaHHoM yqacTKe o6parverca nBe _ TpH Terru 3a.qBa fona c BeposrHocTblo 34.go,ii.

vne;rlHaq floBpex/IaeMocrb .{nr 14ss6fo yqacrKa raKxe paBHa 1.32 reqr/n.KM B fo;l.
orueqaercf, xopouee coBnareHue [pofHo3Hbrx 14 $axruuecxlrx raHHbrx lr()

rroBpex/teHunw.126l

Tpy6onpononbl TerIJ'Ioelrx cerefi f,BilsK)Tcr BaxHbrl{ SneMeHToM rett-rtoc'a6){ie}r}.ir{ fr)p(i.-rc,riH npoN{bllrrJ'IeHHbrx odrexros' Anq o6ecne'{eu,q 6e:anapnfiuoii fKcrrJvar.aur'fi opr aulr r.rxl:
TenJroBbIX cerefi '{onxHbl HMerb AocroBepHy}o H yaoonyro .qnq roHuM aHL1, rr ucrio;rr3oRa}rrrl
zuSopuaql4'o o $axravecxoM TexHHt{ecKoM cocroqH'a rpy6- ua ocHoBaHHH xor.poii c,lc.1r,g.1
cBoeBpeMeHHO OcyuecTB,rrrTb 3aMeHV (tseTXUX) vqacTKOB.

llaparvrerpaMH oiIeHKr4 (Berxo.o) cocroJ{HH, rpy6 ln:r*orcr:
_ crarr{c.rnxa arapl.rfi 3a N{HrrvBtrrue 2_3 rola:

B 6erre$enrHblx Mecrax

Ta6lllua 8.2- Pe:y,rrrarbr AHarHoclHKH rpv6onpoeo4on

CyunrapHan i Vr*r*
a,rnHa.L. n.xu I nonpexnaeuocrs. p,

TeLI b,/n. KM E Fon

KpHruqecKHX UHrepBiLnoB

TO KPI,ITHq EC KHX H HTEPB€L'IOB

rpy0 B YnoB,terBopHTe.t bHoM

COCTO'HHH

BpeMr 3KcilJ),-ararlllu rpv6onpoBo:f a:
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- o6c"irexoeaHne rpv6onpoBora B Mecrax r(oHrponbHux uiypSonox.

Crarucrnxa auapuil Ir npofHo3 o6pa:onaHr.rq re.refi rBr{}orcq ocHoBHbrMH rfaxropar\{H .rl.r,
rpHHqrH{ pelxeHH'fl o 3aMeHe rpy6 (neper<,ralra) H.tI{ Bo3MoxHocru xansHeifuueii ;xcult,ara'H}r.
Korga BpeMq 3l{cnnyaraulau rpy6onpoBo.4a npu6;rr.rNaercq K npoeKrHoM)- cpoK\,. Bo3}rr.r.ac r
Bonpoc o rlonycrHMocrH ranbHefilrefi. cBepxHopMa'rHsuofi ero 3Kcniry a.Tarfill.

/];rx onpeaeneH'q sarcruvecxoro rexHr4rrecKoro cocrosHr.rq rpy6onpoeo.qa. Hopr\{ar'Br{b}\'J

'roKyMeHTaMI'I nperycMorpeHo npoBeAeHr.te ooc;reloBaHaq r.py6 B Mecrax KoHrpoJr,F{rrrx
iriypsonox' A"'rs 3rofo Hcrronb3yrorcr pa3n'qHbre Merorbr .qlrafHocr,KLr. ,epe.{ pacc\loTpernc}r
Koropbrx cJenyer yKa3arb Ha roKatbHnfi xapaxrep 3Tofo no.qxora _ ypoBeHb loBpe)K.feHnx rpr.6tr
B MeCTe [rypda cqaraercq aHa!'rorlrrrHr,rM .qjrq ecefi 4:rzusr rpy60upoBotra Ha ),qacr*e.

crarzcruxa noKa3arla. rITo paccMarpHBaeMbIM Mero.roM axvcraqecxori .lHarHocrr.lKH
o6HapyNueaerct 6olee 60oh rcxutLHbIX .ue$exron. lerfexrHsle vHrepBaqsr ;;ruuoi.r boree Lrr
BhlqB-:Itlorcq c JlocroBepHocrblo oKono 90%. np' sToM Mecrolroxoxe'rqe (Kpr.ITuqecKg.\))

,le@exron H Mecr uaz6om,iteto yT.oHeHLu Moxer He coBrrararb.

Taxuu o6pa:ou. pa:pa6oranHat Ha 6a-:e axycraqecKoro N{ero.{a rexHojlorH.s usxeueDnoir
.qualHocrr.rxu rpy6onpoBoroB TeliroBbrx cereit no3BoJqrcT:

l) onpelelplTb rexH,qecKoe cocrotH'e rpy6onponoroB r orIeHHTb Bo3r,{ox(Hoc',rr ,I
.qa,rsneiureil :xcn;ryar auwt 14 xt4 neo6xonnuocrb rrepexna.4KH:

2) lm cepul4 yqacrKoB ortpeAen'Tb oqepe,qHocrb nepeKnallr(H c ro:l'rl,r.r coolsoureilrr-r
HX Ha rpy6onpoeoAax' aMelouIHX 3Haql.Te,rrb'srfi sanac pa6overo pecypca. o6HapvNzrb \{ecra c
rroBbl[reHHI'rMIr Ha[ps]I(eHHtMH rnf, npoBer:Ienlu npotfuiraKTuqecxr,rx peN,roHrHrrx pa6or:

3) onpe:lejll'rb xapaKrep pacnpe,rexeHar HanpqxeHr.ril uoc;e 
'loHr.axa 

.rpy.oorrposo,ta
Pa:pa6oraHHoe o6opyloeauue no3BoJr{er ooHapl,Nnears reqr{ uauoii !rrJre'c}rB}rocr.H t.l

oueHuBarb r(oppo3aoHHoe cocro.sHue rpy6ul B ee orpecrHocru.
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6i9 flpumeHeHrre Te[,rroBor.o Hacoca

ren,rocna6lI(eHIrfl
KaK aJbTepHaTIBHOI.O rIct.orlHUKa

floH'trHe "HV3Kat reMrlepar)'pa" cBr3aHo c reMneparypoii rroBepxHocr'r HarpeBarejrhHbr\
npa6opon' npI4MeHseMbIX B rlaHeJrbHbrx cricreMax ororireHH.s. Koropa, 3aN{erHo Hur(e
reMrleparypbl rloBepxHocr' rpyouarsrr I4 ceKIIHoHHbrx HafpeBare-rrL,Hbrx npH6opon. 3HaqeHH,ttoropofr orpaHaqeHo npe:le:rssoii reuneparypoii Bo.r,rr rrpH aruoc(repnov .raBJrerr.rj,r.
Hnsrcorer\lneparypHbre oTorrure,rrbHbre cerr.r npu coorBercrByroruev pacqer.e \4or\,r
?KCNJYATHPOBATBCq CO BCCMH Ii3BCCTHbIMI,I TI,INAMI4 PA,{HATOPOB 14 BO3.{VNHbIMI4 OTOIIHTC,Ib}Ibl\,fH
npH6opavu.

B upaHunne HIl3KorIoTeHIlriarrbHbIN.r r4crorIHI4KoN{ TerIJra ;fJu Te[-ToBor.o Hacoca \ro;iicr6l''r cKa[Hcraq nopoAa' 3eM"Iq. Bona B Bo.,rIoeM€ HIIrr cKBaxr{He" Bo3,I},x. ox-'ttx.{eurr,rrr
rellJoHocxrenb' ,'poxo'rfl IIo rpyoonponon] n 3eMJre I4rrIH Bone. HarpeBaercg Ha Hec*o-irb*C)
rpa'fycoB' Ten'ronocurenb' npoxort qepe3 ren:roooueHHr4K. ornaer aKr(vMyJHpoBaHHoe rerrJo tsoBHvrpeHHHfi xogryp Terrr,roBoro Hacoca. 3anojrrreHHsrfr xlalareHToM. Xla,farenr (c rru.jrcoiireMlleparvpoi'r rcHneHar) n pacru'p''reJre irp, HH3KoN,r raBneHr.r, a leMilepar\pe _-5.,c nepexo.quruz xl{rxoro cocTorHH.{ n ra:oo6pa3Hoe. Kovnpeccop cr(uMaer xnarareHr jIO ebrcoFior.ireMneparypbl' yxe ropluafi ra3 rlocryilaer Bo nropoil rer;'roo6iueHH14K. rtre ,,porcxoJr.r-rneperaqa Teflr,ra B cl4creMy oronJre'r,r. Oxra,]ae.ur{cb npa 3ToM. xJa,faI.eHT cra'oB'Tcrr *Hrlur}xHi{Kocrb*,' a Hafperbni reu:roHoc'reJb BH)irper{Hero r(oHrypa rroilae' T.er"To rrorpe6rire.rH.,. l i16B TeILiIoBoM Hacoce npoilcxorlar or6op TeILrIa oT Hr.{3KonoTeHqna.rrbHoro rrcTortr{r46A i{ et.()yTI'IJIi3AUHg.

I4cnonr'soeaHlre B KaqecrBe I4crorIHHKa TeIrJTa norfrt 6.ruNafiuet o Bo,roeMa i4,:Irl pr-I.:ilsB'rlseTc's Iirea-TbHbIM napaaurou' B SroN'I cr'r'qae KoHTyp )'KJanErBaercfi Ha ,rrio Bo,,IocNrrr.Ilperauyurecrna TaKofo Mero^a rcoporrcr'i eHeilJHHfi Kolrr'p. (BbrcoKar)) re\.{rcpar}piioKpyxarcqefi cpelr,l (relrneparl,.pa Borbr B Bo.{oet\,{e :auofi Bcerra 11o._roxr4Te-rrr,Hlx). elrco*ler{xor00uqneHr npeo6pa:oBaHufl 3HeprI4I4 TenJoBbIM HacocoM. Opueurup6BOr{HOe lF!_arr.3iiilerenroeofr NrorrlHocru, npuxo.{rueficq Ha 1 naerp rpy,6onpoBo.ra 30 Br. _farcn.v 
o6pa:olr. .:t.r.rr

'c-raHoBKll TeILrIoBofo Hacoca npol'r3Bon'Te"rTbHocrbn.) l0 xBr Heo6xoilur,ro \:rloi^r4'b B oicpiiKollrYp,f-lauHoIi 300 uerpon. {:rr rolo qro6rr rpy6onpoBo.4 He BcrirbrBa_r" rua I rrgr.lr_rrrrpi rrcrprpvSonpono.la ycraHaB,!HBaerclr oKo-ilo 5 xr rpyra.
fipaurum pa6orar: Oxuax({eunlrfi ren,ronocr.Trenb. npoxon, no rpl,OoupoBojgi. v,roxer{Ho\rr, ij3eMfto (o:epo) Hal-peBasrcs Ha HecKoJrLI(o rparycon. BHlrpri refinoBofo Hacoca relr-roHoc,.re,,rb. ]rpoxL),uqepe3 reil"iloo.ueHHar' Hil3blBaeMtn\ ucnapvne'rleM. or:rlaer co.parrnoe H3 oKplxarouefr cpertr,r Te'-ro 

'r)
BH\"rpeHHiIfi xou^p TerlJroBofo Hacoca' BHyrpeirHril KoHT),p TerrroBor.o Hacoca :la[oJHe]r )Lralar-erJ,i),\r.)CraJarem. nve, oqlellb Hri3rq*o reM[eparlp]' Kr.neHrur. [p'xo.]r qepe3 r'cnapflTeJb. npeBpauiaerc, ir r



6.+){tu.rlKoro cocroqHHrr e ra;oo6parnoe. ?ro rlpoucxotrHf npu Hrz3KoM.raB,Te]rr.Tr.t r.r re\rileparype _5 .C. I43
Hc'rapr4Tenq .a3006pa3Hrrfr x,ra-qareHT nonatraer B KoMrrpeccop. fre oH cxl'N{aercfl ilo BbrcoKofo xaB-rieiir.l'
H BblcoKofr 

''eMneparlpsr' la,ree rop{u'Ell I-a3 nocryflaer Bo aropofi reir,roo6veHH]i*" xouJerrcarop. B
KoH'{eHcarope npoucxon'T Tellloo6ltes n'{exlily fopflt'M rir3oM H TerrJroHocHTe,TeN{ l'i o(lparnur.'-.,
rpl6onponora cucreMbl orolrJleHlu{ ,roN{a. xragarerrr orrael cBoe rerrro B cr.rcreN.r\, o.rorrjicijr.ir.
oxiran(traerc{ H cHoBa [ep€xoi['IT B xl'rjtr{oe cocro-sHHe. a Harpemtit Ten-lonocule"]rb cl,rcretr{br oron-lgii4fi
nocryilaer K ororrnreJrbutu npu6opav. iloc:re npoxolqqeHr.r, Lrepc KoHj{e}rcarop xazgxllii x-rla+larcrrr
Moxer 6rrrs erue 6o'ree oxn'KrreH. a TeMl,eparlpa up.nvofr Borbi cric'eMbr ororureHH, \-Be-[uqer{a
locpencrBoN{ 

'4onomlplTenbHo ycraHoBneHHot'o ca6rcy;repa. laaleraze }LTarar-eHTa- Te\,r He MeHee. Bce eluc
ocraercc BbIcoKI{NI' flpra npoxox(neHl'r' xnaqareHra qepe3 peA}Kruonnsni K;ranaH ,aBxeHrre noHr.'(aercrr.
x"rlarareHT Iloilaraer B Hcllapvrenb' H I{I'i}cIr iloBTopqerct cHoBa. llpttl,teHeuue lerJ.roBbrx HacocoBpa:'lu.otoli ren:ronofi MoxlHocrlr qBrte'ct npr{Hur{rl'aJrbHo HoBbrN{ peueHuer,{ trpo6_rerilr
rcr'"'rocHa6rceul'u H rIo3BoJUIer B 3aBl4cl{Mocrr4 or c.,oF{Hocr' rr 1,'c:roanli pa6o*r 

^rocr.rrr afr,
MaKcl'rMairbuoti es$erruBHocrl'I n ux pa6ore' Teu,roebre Hacocbr HMeror 6o:*uroie cpo^ c-il)r{i6rr . trrKan'TarlbHofo peMonra ('co 10 - 15 oront.rre,Tl,Hbrx c*oHon) n pa6oralor no,-rHocrbro B itBTo.\.{a.fr{LrecK()\.r
pexl4Me' o6c-qxranauue ycraHoBoK 3alorloqaercq B ce3oHHoM TexHHLrecKoN{ ocMo,rpe ri nepr4ojlrrl{ccKo\r
KoHTpone pexuMa pa6om.

#&fl*" *..-

H; ry '-,
it ".

,e

Sr--

PucyHox g '1- cxelra ficilo,rb3.BaH's r.errirorbr BOxoe\{oB
Hrr3KonoreHui.{aqbHofo r.{crorrHHKa rerrJror.br .r:u pa60rrr reniroBofo Hacoca

Kartecl Be

3axosoAar.erTgM.

Iro-TIHOCTblo oTKa3aTLCq

3KOHO]\{HH TOI]II,IBA U

Mero,ql.rqecKHe vKa3aHH.s

onpeAensrou{HM 3r{epr-erHqecKyro crparefHrc pefr4ctFra" Heo(rxo,irr,rro
or ycJ'rvf TaK Ha3brBaeMofo <$H:lt.recxoro MeTola)) pacilpc:{i:-lr.irlrrl
neperiln Ha llpr.rMeHeHae ((3KcepreraqecKor.o MeroJa)) Arra-,rrJ.]a

rlo cocraBJeHHlo orrlera r-rIeKTpocraHIILIr{ o ren;rosofi fK'Hor,rlrrlrrr)cr!.i

#'rrru
e 1-effi"d&rrr*



o)
o6op)',loBaHuq ;loiIx(HLI 6bITb nepecMorpeHbr r{ roir}r(Hbr orBerrarb rexHonofHLIecKoi{ c\.1 H

r<ov6uuupoBaHHoro rrpor{3BoIcrBa 3HeprHll.

t{elt uuNe reMneparypa cerenoil BoiIbI. hcrronb3yevofi ren:roBbrM rrorpeoHre,uelr. r-elr
MeHb[Ie rpe6yercr ro''irl4Ba Ha T3( Ajrt ero rofioxH,TeirbHoro npo'3BoJc'rBa KaK re[-,ioso'. i aK
H l_ter(Tpnrtecrcofi )Hepr-HH.

HasxoreN'{neparypHoe rellro Ha YpoBHe 45 'C Kar{ pa3 H rBirqerc, rou :xononuqecxtiii
uuuefr' r'qe npl]MeHeHue T€TIJToBEIX HacocoB TexHr{qecxu lI 3KoHoMr.rqecxg Br,rro.fHo. Fle rra:..1
crpol4Tb rononHuTejrbHblx ren,roo6lreHHaKoB nnfl :a6opa Tenjra v3 cucreM ox,rralrreHr.rrt
KoH.{eHcaropon! locrarouHo rabuparr 3To renJro HenocpelcrBerrHo B ueHrpe rerr,iroBr,rx
norpe6Nre-nefi ns o6parnofi ceresofi Bo.qrt. "3axoJralKr4saa" o6palH).ro cereBlro Bo.r), or -15-70"(.
.ilo reMneparypbl +10"C. I]eua ua 3To TerrJro ronxHa 3aBlrcerb or r{Hc_ira LracoB ncno_lb3oBaHll,
c6pocHoro re''Jla' Ec'ra xe 3To TerJIo He 6y're' zaluparacx B rracbr MaKcHMyMa re[-rroBbrx
Hafpy3oK. To rleHa AonxHa 6r,rTs e 10-20 pa3 HH)(e ueHbr rrHKoBOfO rerrJra.

Tellouacocnrte YcraHoBKI'I. ocvtuecrBirqr o6parHrrfr TepMojluHal,ruqecxufr urr(,rr lra
HH3KOKHIItTUeU pa6oveM Ber{ec.rBe. qeptrarcr Boso6HOenqeMy]o Hr.{3xonoreHur.ranbHV}o rer,_roB-\.K)
lHCprHK) Ir3 or(pyxarcUefi cpenbr. rroBbr[raK)r ee rroreHuuaq.qo \.poBr{r. Heo6xrullr.roro.r,ll
ren:rocHaoxeHHt' 3arpaq'Baq s 1-2-2.3 pa3a MeHbue [epBr.rquoii :rrepr,H. rreN{ rrpu rrpr\ro\r
cxaraHr.rr.r ron-rraBa. flpzlreueune TerlnoHacocHbrx ycraHoBox _ 3To H c6epexreirrtc
Heeo:o6HoB"irreMhrx 3Hepropec),pcoB. H 3au\HTa oKpyxaloqefi cpetrst. B r.oM rri{c_te a n\ Te\r
coKpar{eHllx nu6pocoe co: (napHllxonoro ra:a) n arl,roc$ep1'. 'feniroebre 

Hacocbr Bbrxr,.rH H3 He;,p
xoJlo'qu-rbHofr rexuuxu It. KaK npaBHnO. co3-qalorcq H BbrrrvcKarorcs 3aBoJaN,rH Xo_rro;,Irl.rbrrLlfo
MaIUIiHOC'poeHI'rg. 3ro o.*HO r43 eaxHefirxNx nepeceueHari TexHHK' r{
:uepreraxoz. 

'Irvvvvvlenfrfr r s^Hrll(r. l{H3KIzx 'reN'fneparvp 
C

Ten:ronacocsrre ycranoBKr4 qe:recoo6pa:uo rrcnoJTr,3oBarb npu nepexore K
IerIeHTpiLrrr{3oBaHHbrM cr4cTeMaM ren:rocuaoxeHr.rr (6e: npoTDr(eHHbrx jlopofocTo.trulHx .fer1.:iQi3611 

CCTcri).
KorJa-renJoBa,{ 3HepfH'I reHepl4pyercs e6'TH:Ii ee norpe6HTe"Tt. a TorIr,Ir.IBo c}K'raercr Br{e }race-.rcr{Hor{)
II\'HKTa (ropo:ra)' BHe'4peutle TaKI'{x 3KoHoN{Ht{I{brx H fKoJrof'r{ecK' rr,,crbrx rexuo:roruli'en,locriadxer;rr.:r
seo6xorxuo B nepBlro oqepei$, Bo BH.BI, crpoflrirrdxca pafionax rcponoB H B Hace_ireHHbrx n'HKla\ ]1i,.'
rlo'ilHoM acK'[orleHl'il4 rIprIMeHeHI'rt 3i]el{TpoKore-E rlbrx. norpe6:reru.re SneprHH Koropbr\,rr4 s l--l niili
npeBbllrlaer norpe6:renue ee rennoHacocHr,rMrl vcl.aHOBKaMH.

BaxHefiulaq oco6ennocrb re.,iloHacocHbrx vcraHOB.K - yHIrBepciLlbHocrb 
'o o.r-rrorrrtiji.i rr)K Bl4try Hcnonb3yevofi :uepruu (uexrplr.recxoii. ren,,ronofi). 3ro no3Bo.irrrer oilrr.lN{}rl;.ipi.)B:r..

ror:rtieHrrr' 6a,raHc 3HeproacTorIHr.iKa [\.TeM 3aMeqeHr4s 6o;ree desaurlrHsix ]Frepropijc_li1ri,i)
MeHee 

'e0aqarulntH' 
Eu{e o'qHo ,,pel4 N{:\IUIecrBo reniloHacocr]Erx }'c'raHoBoK - rul.porcu, :*r<irroi.rl

MolrlHocrI'1 (or 'lorefr no 'fectrKoB Tbtc.qq xu;roearr). neper(pbrBa'rtl.rii \{ojrrrioc *r "rrorrr,;x
C\-IUCCTB\IOU{HX TCII,TTOI'CTOI]HI,KOB. ts TOM TI}IC-:IC MATI'IX U CPCJIITIX ffu.
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Ko:$Qnrueur npeo6pa3oBarrr.rfl renroBoro Hacoca (p - orHoi[eHr4e or;raBaer,roii Teil]orL,i li

3arpaqeHHoil :neprura) 3aBI'tcHT or pa3Hocru rpe6yenofi reMfleparvr]lr norpeollre.Tfl 1-,,,,, (reynepar'pa
Hcrot{HHKa BblcoKorloremrna'mHofi Tellrorbl (I4BT)) I{ TeMneparypbr Hcror{HuKa H43KonoreHui1;Lr*r*rii
Terl,rlorbl (l4HT) T"*n' repMoAI'IHaMHr{ecKHX csoilcre pa6overo BeruecrBa rr. oco6euuocr.er.i
TepMorl'IHaMrrtlecKofo uHICla u rexHI4LIeCKO|O COBepUreHcrBa r{oHc.rpvxuult rennoBoro Hacoca. B nepnorr
npzo:ruNeulia MoxHo cql'irarb. wo xoe$tfl{ul{eFrr ri 3aBr.rcr.rr roJrbKo or pa3}Jocrn reN,{nepa''p ( r.,,r, -
T,,,.r). 9ev MeHbtue 3Ta pa3Hocrb. TeM Bbrrrre xorS$uuueu.r p.

Y'laqHoe cor{eraHHe napaMsrpoB tr4HT u rpe6-vevrx napa\{erpoB refl,rorbr 1,, norpeorrre.r,, -
eaNuel[uee ycnoBlre e$$ercranHoro rlpl{\'reHerll4f, renJ'roBbx r{acocoe. c6x[r]KeHne reN{rrepaqp I4tJ.l- rr
I4Bl' ao'raraerct coBeplxeHcrBoBalll4eM c'creM HcrroJTr,3oBaI{Hr rerlTorbr. r'ax. .rLT, coBpeveHu.ii
cucreMbr Hano"rrbHofo ororrJTeHr.rr{ _{ocraroqHa t.eMneparlpa 25_35 oC. rorra KaK rlq rl)a'|lruuoriijoii
cHcreMbl ororureHtr-s I4BT lo:rxeH HMerb rervrrreparypl,, 70_100 .C.

flpl'rlteueuHe reqeHTpa,'Il43oBaHHbrx cucreM Ter.qocHa6NeHu-s Ha 5a:e reruroiracocllr,i\

'craHoBoK 
n pafrouax' rre rerliloBble ceru orcvrcrBvror. lu6o B HoBbix iKr4r-rbrx par;ouax ro.lBo,.rqrl

u:6exarl MHofHX TexHo,tof'rtecKI4x. 3KoI{oNfIrrlecKI4x H f*o,rtofI4qecKL{x Herocra.r*oB cHcr.c\,i
IIeHTparIH3oBaHHoro renrocHa6x(eHl{t. KouxypeurHbrMH Hr\{ ,'o fKoHoMr.iqecKH\,r napa\,rerpa\l
Moryr 6trrr, ToJrbKo pafioHul,re Kore.ubHbre. pa6orarorqne Ha ra3e (ec,rn npeue6peus
3Ko"iIofHrlecKHMH rpe6onauzxun)' B Hacroquee BpeMt ,teficrever 3HaLrHreJbHoe rrlrtcJo Ta^l.rx
\:cralloBo*" A s nepcflel{T,ae norpe6Hocrb B Hl{x 6y.rer' 6lrcrpo Bo:]pacrarb. orHonpe\re}iHil,ri
nstpa6orxa 3xeKTpl'rr{ecxoii t't ren,roso}i sHepr'ri Ha T3lJ HMeer 6eccnopusre rrpeu\{\,rLecT B' rl
Tor{KIz 3peH'q' I{cnonL3oBaHI4q ro,,J'Iirea' NtlHoroirerHee pa3BLITae ?Tofo FlanpaBnc.Hlrr{ fro3Bo.]rr.r,r(r
nocrl'Iqb rocraroqHo ebtcorofi :$$exrunuoc'H, npuodpecru do,rrruofi orrbrr B fKc*-.j\aral*.rr.r
cricreM UeHTpanr43.BaHHOfo ren,rocHa6xelih.tr. tr4 xorq f'' CHCT.MT,I HMeror pgr rexHo_.,oI,HqecKI,r\
H SKoilorlir{ecKHX He'!ocraTKoB' oHI{ pealbHo cylqecrBvlor I'l iloifJrexar coBepue}rc'fBoBaHltro. ilpit
coBeplIIeHc'tBoBaHHIl cIIcreM qeHTpa'TLI3oBaIlHOro ren;rocHa6xeFIHr uecl6xcl.u.rlro 

'rrr.i,rbrBa.r 
ijcne.qyrouue Qarcropu:

- ofpoMHble nsl6pocsl HI{3KOtrc)Teurlnaulnoi.r 'r.er-rlorbr. npex.le Bce-fo
oxnaxreHaq rexHnqecxofi eogst rra T.?Ii. yBejrurruBarou{Hec, B rrepuoJ cHH}KeHtu

crrc terrr-tii

lclr-roe0il
Hafpv3KH B HeororruTe,rtHufi nepaoA:

- pe3Ko Bo3pacraloruafi nepexof lon_rruB a rrlr4
cHHXeH a.s ren:roeori Harpy3r(rz :

BbIpaOOTKe f",IeKTpOlHepr-HtJ i] 1 r,-.tiri:iIIjj \

- oo-ilbnrr4e 3aTparbr reIIJToT.bI lra HafpeB ce.regoii Bo/lbr, eocno,.rHsKtule,ij
TCII.IIOCCT,qX:

- '{eQuutlr cereeoii BonL't Bo N'IH..HX paiiouax ropo;la H.3-:la ol.paHr.rqeHH()iiTeIIJorlpo[r-cxuofi cnoco6uocrr4 c],[Iec rB],r{lu{HX cereft .

ee liorclril t)
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B Haule BpeMq cl4creMbl ororuIeHuq paccMarpuBalorcq He ro.irr,Ko c roLrKH :rpeHr.'{

lKoHoN'IHt{HocrI4. Ho 14 I{x 3KoJrorurqecxoli 6esonacHocrr.r. To. qro 3TH Ana $arropa N{oxiHo )'cnelilFro
o6r-e&tHrrb. noKzl3blBaer pa:paborKa rexHoJlor-lru Ter]JroBbIX HacocoB. Terl.toerre Hacocbl Hcllo-jrb3\.,.lr
sHeprHlo' nocrosHHo npl{c}'TcrByro4-wo B Bo3rT}xe. Bo.{e H Bepx}ilLx cJrotx 3eNIitH" oHn npeo6pal\,}or eil 13

Terllo .Lrs oro[nerrns. ilo:roxnreJrbHbrM MoMetrtoM B xaHHo\{ cuoco6e fio-rn.{eHhq r]o_Te3Horo rel,ria
tBJt-seTCq TO. r{TO Mbr HCIIOJI},3.V-€M Ol(p\ry(amilnTo CpeA-V. He HaHOCq ee Bpe.Ta.

Pllcyuox 9.2- ycrauoBKa rerrJrorloro Hacoca

[4Horla Ten,IotsbIe Hacocbl npHMeHs]or ,rJq ororr.TeHH.fl. tr4cno.lrroBaHue l.err.roribix
HitcocoR ,I"rlq ororr_rreHHrf" ropqr{ero BollocHaoNeHnt 14 T.fr. npe,lctaBj]rer co6crii cti(rec,,.i.
anbrepHarasHstfi ApyruM cnoco6av. TaKHM KaK cll(I4rarr'e opfaH'qecKofo l-onirr.rBa- LleHrpii-rrF,ii{.rc,
[apoBoe H,TI. BortHoe orollileH,e' fxeKTpooSorpes H ,qp. xaparcrepHol.i ocooeHuoc'r)ro r('ri,roBoi,-]
Hacoca 'sBJ'Itercq ro' r{To npH no' Bore K Ten-rroBoN'{v HacocY. HarIpLIMep. I xi3r- r-reK.fpo.rHcpr r.jrr- F
3aBI4cI4MocTu or pexr4Ma pa6orlr Hacoca u yc,roenfi 3r(cnxyaraurzrl Bo:}MoxHo rt()_rvqcHtrc -itr j-jxBr ren:ronofi :ueprua. HonaenKnarypa BbrrrvcxaeN{ofo 3aBojIONr xoJoriuj{rrHofo oCropr,,luirar*l,.;
cxyxr.rr ocHonofi. ua xoropofr nocrpoeHo npol{3Bo.{crBo renJoBbrx HacocoB.

T'enrontte Hacocbr Mor,vr npaMer.rrrr, cf r,tts. ororrJIeHr4, 3IaHHIi ..p, xp1,1..1r).oJur*iij1r
KoH'nuIrI4oHHpoBaHI'{u Bo3ryxa' roptqero eo,locua6N elufl u rexHo,rrofr4LrecKfix H},xl palJi.rriHr,i.i
npen.npunTui,t. Onsarco I4crIoJtb3oBaHlre Ter.qoBbrx HacocoB ,Ao,tlKrro Ounr lKoHo\{irLrectig
o6ocHoeaHo.
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Pucytlox 9'3 - cxenaa re[rocHa6Nesus c noMorrlbrc ren-roBbrx HacocoB.

cxeua ren'rocHaSxeHl4s c rloN{otrlbro re[-roBbrx HacocoB rroKa3aHa rrai puc\,riKe 9.3. Bo.ra
Il'l orolli4TellHoii vcraHoBKH HalrpaBn.f,ercs B cereBofi Hacoc cH H Harrieraei.c fl uM :r:rflrro_ror.pcBa
B KoHreHcaropbl K1 v' K2' pa6orarcruue ro JBVXcry[eH.{aroi.{ cxe\,re r.r ar,rioqe'sr,'i
rrocneroBarer-rbHo no ceresoi'r eo,'e. B K.HreHcarope HUXHefi cryneHu Kl e'la HafpeBaerc.q oi
reMneparypbl t2 no Hercoropofi [poMex]'ro'rHorx reMnepar\.pbr trrp. froc,re fror.o B(ua
HanpaBnterct B l(oH'qeHcarop eropoi'r cr)',,eHl'l K2. r.re HarpeBaercr .{o re\{ilepar),pbr t I . .Ila.r..cBorla BXo'u4T B orollHTenbHlro cl{creNfY' ornaer TeIIJ'IO o6orpeeaenar,ru roMerueHr4rM r,' lrDr{
reMnepar)'pe t2 euonE, nocrynaer B TennoHacocnyrc ycraHorlKy.

fel,ro or acroqHlrxa HHsxofi reMneparvpu (eogsr r4-rrr.r Bo3.{\,.xa) nepe,laercq B l4cnapH.te";re
K Kl'lnqueM\. pa60vevy reny'' nap KoToporo npu naBreHr.rlr Pe HailpaB,rrqercn r43 u.,rapwre-rs l{ e
KoMnpeccop Hltxueit cly,'eH' KMl. f.tre cxr.rMaercs Jo;faBireHr.i, pxl.Iloc,re Ko]\r'pecc.pa li\ii.paSouee re-rlo pacnpererterct JByMq [oroKaMH. orun u3 HHX nocr\[aer B r(oH-leHcar.Op lir.
{pyrori iloroK nocry[aer B I{OMrlpeccop KM2 rl cxfiMaercr ro raB,rreHHfl px2. LlzKoJ{rrpeec(:lj,i
KM2 uap pa.ouefo Teila ilocrynaer B KoHJeHcarop K2. rrre HarpeBaer rerr,-j-oFroc,.rc-rr (]j
npoMexvro'Iuoi{ reMnepaTypbr tnp llo .reMneparypbr Il . L4z KoHJeHcaropa K2 ir(Hj1;ioe pa6r;,r,,.;
reJlo orBoI\Lrrcfl B KoHreHcarop Kl ueper JpocclenbHlrii nes'r,ii b )J2. Becr noroK KoH.,IC-ir'aii.lrlocrylae'f lr3 Koll'qeHcaropa K1 vepe: rpocceJlbHsrii Rerrru,,rr l]l n rcrap''enr," l1l].

Pexult pa6orlr rennoHacocHofi uaruHHbi onpeilenrercrr pe)igMo\r pa6orrrr ().fo{ri4.fe,,il,i,irr1
cucre*{bI' llp" rIoBtIlxeHu}I Hap}'xHbtx reMrrepary'p orolrHTe,rrbHofo ce3ona pa6ora(-r. i(}_ri,ri{iKoM[peccop Huxueil cryneHu KMI' flpa:rolt Becb noroK pa6overo rc,-ra lroc"rre KoNrrrpc-rjc.])aKN,{l nocrynaer B l(oFl.leHcarop Kl. r,fe HafpeBaer Te.rrJoH()cr4.fe,rrb Jo rer{riepar\pdr tlTer"loHacocHas IraurHHa perlin'p)'ercfl c noMoIrrL,K) perv.Tqropa TeN{rrepar\,pbr. Bo3JeitcrntKrruer i;
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Ha ,rpoccenbHbli{ BeHrH,'lb Al. Ilpu 5olee HH3Klrx rer,{neparvpax Hap)'}r(Horo Bor_t\.xa

BKJrroqaercr n pa6ory KoMripeccop KM2 H KoH.qeHcarop K2 nropoii crvnenn. per.v_rirponauue

pa60rrr ycraHoBKr4 B nprarra3oHe reMnepar),p or tIIp no reMrreparvprr tl 0cvtllecrts-lrercrl c
noMorlrbro pery/nsropa reMneparvpr,r. ao:leiicrny,,rcuero Ha ,qpocce:rlnr,rfr BeHT.rzJb If2. I4uorta
BepxHsc cryneHb TCIIJIOBOfO Hacoca 3alreHtrercr 3neKTpI4qeCKAM Harpetsare-ter,1. qro clil.txaer
HAqiL.-IbHbIE 3ATPATbI. HO TIPHBOAI,{T K YBCNHqCHHTO PACXOAA sNEKTPO3HCPfHH.

A;tst KpyrnofoAuqHofo KoHTHI{I'{OHt{poBaHr{r B rc)r(Hr,rx pafioHax (o.ronreHrrc 3r.r\ioii.
I'ioHlrIIlHoHHpoBaHae Bo3nyxa lerolr) pacrrpocrpaHerlrie r]oJTvqaror \{e-rKr.re rerr,-roHaHocrr,rr
aBTOMarH3HpOBaHHbre afpefarbr (rou4zrllroHepbr c rerr-rroBbrM Hacocou) .fJ, O5C:rv;xusasHl
He6o:rl'rux orHoKBaprHpI{bIX AoMoB H or/IL--rrbHbrx KoMHar . )ru vc'raHoBKr.r ol{eHr) KLr\rirar.-l}rrrr rt
llctlorb3\'Iol' Hapyx''rfi so:,{.v-x B KarlecrBe HcroqHL{Ka Hn:xoi.i TeN{nepar\.pr,r. penepcrrpoBari'c
ycraHoBI(H' To ecrb nepexorq c Xonor'U'r-IbHoI-o pe)I{HMa Ha TeflJ.toHacocnuli oci,,uecrB.tHf i....,
H3MeHeHHeM HarIpaBneHI4t tloroKa pabouero TeJIa. B N,{erTKr{x vcraHoBKax. r-re B Kaqec j BC

.qpoccei,'pylo''refo opfaHa cnyx,r Kan'-rinqpHar rpy6xa. H3MeHeHrre noro*a )KHXKOT. paSclqer..
reira He BHocHT rcaxux_,ur6o 3arpvrHeuHfr e jKcn.[yarauuro.

ocHonHaq 3ara'{a KoMnpeccopHoro o.opyaonaH,r B o6rqec'raeHHbrx 3.IaHHqx -rro
oxnax'qeHI4e' neo6xoAun'loe,ra6o rlo KJ'IHMarnr{ecKHM ycJoBtgM. "uH6o rf-rg o.r.Bora r,eil_rla
BHyrpeHHax ucrot{HuKoB ocBeureHl'Iq" o6opy'loaaHIit. nepcoHala. 3Ha.rur.e-nsnori xo"iroru.rsrrclli
Harp\'3KH rpe6yror BLIqlrc'IIHreJ-ILHbIe IreHrpbr e c;yxe6Hbrx 3r1aH,rx. flpr,, lroil,l. Kar( npaB,_Jo. ,c
VqHTbIBaerct" trro flpulvreH'seMa's xonorunbHa's vcraHoBKa IIo npapole cgoer:i rB,'rqercq rett,:roBi,]\i
HacocoN{. Hecntorpr Ha To. r{To Terlno. orBO.{HMoe or KoHIeHcaropa xo:toxx-irbHor:i vcraHosxli.
HMeeT OTHOCr.ITenbHo HI43Kylo TeM[epaT],p\,. efo noJ,re3Hoe HCrro"rrb3oBaHHe ,Iac.f c] ulecTBC]rH\ Kl
3KoHoMllIo 3HepfI'IH' coorsorueHHe Mexiv rertroroi.t" oreoiln\,1ofr or KoHJeHcaropa. I{
norpe6,rxevofi uorqHocrlro H .ln-g xoJo,lujrbH HKa v,l.Tq retr,qoBofo Flacoca cH,rbHo 3anI]cLn ot
pa3Hocr' reMneparyp HcnapeHl{t H KoHneH carJ',t. ?ra :ae'ca\{ocrb onpejre-rrre.r f*o}lo\r,,rrrJ\,]o
reMneparyPY soalr iloc'Te KoHleHcaTopa xonorz;iruofi MaIIrt{Hbr B Tex crvqarrx. Korjra ee rer"ro
rlo"ne3Ho I4cnoJrl*verc's' SxouoMI'IqecKI't onpaBrIIaHHbIM qBJ'rqerc.s vpoBeHr, TeMrrepar.,'pr,r 4r-.+2.c.
B :rov c'lvr{ae MollrHocrb- norpe6:ueMar KoMnpeccopoM. rroBbr[raerc, He3raqure.-rbr]o lro
cpaBHeHHro c qucro xo'r-IoruJ-II'HbIN{ pe}(I.rMoM H B To il(e BpeNft floqBjlqerc, Bon'roxHoc {r, I{c
cSpacrtearb' a [one3Ho HcIro-iIL3oBaTb Tel]nory KoH/TeHcau,H. Har.r6o.'ee r.r'ltsecrFraq peii,r.i3{1iii.1};:roli rcourlenuaa - Tenj,Io or xoJ.Iolr{:nuoli MailIHHbI, oxJTaxjlalouei.t eos;l-r.x B rie}It.pa,llnoti italc-t r.l3JaHHq' He nst6pacblBaerc-f," a I{cIIoJrb3v'ercr r{J' ooorpeaa KoMHar rro nepa\{erpy 3,{aHr{n. BKOTOpbrx a3-3a ocreKJTeHI4t .KOH Lr anepeii rrorsp' Terr,Ta ,,oBbirueHbt. r-en-tr,l:J uelirpatr,trtlliqacTI.I 3naHHt flocTyilaeT c IIoMoHbto sor]qHoti cHcTeN.fbI oxJ,tax,qe]{Hq K Hc;1apg1e.tK). a iria-lee cIIoMoiUbIo xJa,IoareHTa a KoMnpeccopa 3ra lHeprur uepelaelcfl KoH.qeHcarop\I. I lo_resuoe r.en.ro {,noMoIrIbIo cerl, Hafperclil eo'qrl nepe'laercl B Bo3i{yrxH}'*, rpa.r'pHio rrepes creuuanssrrii



7{}
KOH;leHCarop. qacTb renila ucnoxb3yercg ljlq HafpeBa Bo.lbt H-rrr4 TexHo-'roftlqecKttx uejrei.l. B

3HMHHi{ IIepIIor' Kor,qa onHoBpeMeHHo rpe6yercq r.{ oxraxi{eHr.re It HafpeB. qacrb r(oH;feHcaroplr

pa6oraer Ha ororr,reHlre. u:6rnoK Terura c6pacrrnaercq B fparf,HpHe.

Ilpe.4Hue esr6pocsr npN 14crroirb3oBaHr{H Terr.rroBOr.o Hacoca -

npol'r3BoAcrBa 3neKrpo3HepfHr.r (:a ucrovHnr.( 3neKrpo3HepfHr.r npi4r{qra

)KC HA MCCTC VCTAHOBKH TCIIJIOBbIX HACOCOB BPC.qHLIX EIT6POCON HCr.

llo ntrSpocsr B \{erct'L-

T?C): Henocperc'rBenlr()

l'en:roHacocHbre cr4creMbr rerr:rocrra6xeHrl.s npoeKTupyrorc, ,lJ_r, Ka)K,loro KoHKperHOi()

o6r'exra B 3aBHcI4MocrIr or 3Heprerl'IriecKHX Hafpy3oK. rloqBeHHo-KirnMarr{qecKr.rx \.c.rroBgil pariclua
crpollre"rrbcrBa H cronMocrH lHeprorlocllre:refi. Kar ,vxa:stBalocb BbIIrre. Hcro-rrb3ollaH6e rerr.rtirbr
oKp)'xaForuero Bo3ll)/xa H co:rgeqsofr 3Heprl4I'r B KaqecrBe eruHcr tseHHbrx Hcror{rrLrKorl
Hr'r3Koiloreuqua,rrgofi TeIUrOTbr ua-'ror$SeKTHBHO. HO B CoqeralrH14 c xp-ylnnu. 60-,rcc
cra6u--IlnllMll. HcroqHHKaMx (uanpunrep. ren-:rorofi rpyHra) BrroJrne Bo31,{o)r(HO. oJHaxo rrpr.r

npoeKrHpoBaHr4r4 KoHKperHbIX o6lexroe Heo6xogltl,ro npoaHil-rli:lapoBa.rb 6o;ree no;Ipo6Hr.rr:
feororl{qecKlie naHHbIe no yqacrKY :acrpofixrz H. rtpu ueo6xorfnvocrlr (xax upawrlo. ..r:trr
Kp_vrr H brx o6r,exloe ). npournec rtr pa3Be,rlovuoe 6r,.peu ue.

Perueuze o6 ncuo:rl3oBaHHH :Hepr.clc6eperaroruHX TenjroHacocHbix cucreM rle:recoo[jpatitii
npaHuMarb Ha craAI4I4 pa:paoorxu I4 )'rBepxreHut 3a.{aHufl Harrpoei(rr4poBaHHe. IlpennocsrriKri,\l}i
J--It ilpuMeHeHHq raKl4x cI'IcreM Mofyr cjl,'-xllrb cilerylout4e o6c'roqrc-,'rbcrBa: yra-l€nugcrb rlr
clicreM ueHTparH3oBaHHoro ren:Iocna6xeHl'rt: orpaHur{eHne B Hcrro-rrr,3oBaHuu f-.reKrpol}reprHr.!
rl-rrt np'sMot'o HarpeBa [pH 'rerl-rlocgaSxeuan: Ha'IHrtHe BTopHr{Hl,rx lHept er}4LIccKnx pecypc{)}l
(aeHrurlqnoHHbIX nsr6pocoe. cSpocuoli TenJrorr,r rexHoJrorlrqecKr.rx irporeccoB. ceprrrl"
KaHa-IH3auI'loHHbx croKoB a r' l'): HaiIHr{Ile xorTo.ql{JlbHofi Harp.n-rrcu: orHoc,re,rbHo t{H.l*i.1r-r
reMileparypurtfr [oreHuHaJ'] TeI]iToBbIX l{arpy3oK (Haro.uruoe ororrneH}re- BeHT}r"[ flr]r4rr. rrc-:tor L]u1,,

Bo'qbl B Saccefraax rz r.'n') oo:r;urofr o6r,eru'pe6osaHufi rexr*rqec*ux vcrroBr.rri na noJx.rK)rre Hur_ ii
BHeIIHI4M HcroqHr4KaM re[irocHa6xeHuri. FIa cralnn [poeKTHpoBaHr4e Hapr,]\: c apxlil.cKtrprrii
noiIXHbI 6rtrl rocraroqHo r;iy6oxo npopa6oraHlr aHXeHepHbre pa3le.rbr" cof,i*coi.i'-*ii,r
pa3xlrqHble I,H)KeHepHble cplcreMbI Me)I{ry co6oii t{ c rerl'rlo}Iacocsoil cucrelropi rerr-,rocHa6xeHH, *rlacrH I4CtIoxb3oBaIIHt BTOpHqHbrx 3Hepfe'fHlrecKr,Ix pec,vpcoB Ir Ilor(pbl.tllt pa:J"-rHrIHbrx r€ijJrlBrrr\
Hafpy3oK c r'.{€ro\,{ rpa$axoe HX H3MeHeHH, Bo BpeMeHH.

'fenrtosacoceHae c'creMbr- Kax npaB'iro. cocrorr H3 circreN{br .dtlp:i
IIH3KOI]OTEHUIzArIbHOfO TCNNA" CO6CTEEHHO ,fCTItrTOB;IX 

HACOCOB LI IPAL\LI\HOHHbIX HCIOqHHi{O}:i-lert:roeofr fHepfHI{ rnq iloKptrruq [HKoBbrx Harpv:on. B HeKoropbrx c-r\qaqx ilpx\reHr{rurcr{
aKK'NrvJ'ltroplt renlonoi'r lHeprl'H. Taxt'e cxeN{br. KaK npaB'-rro. npr.{N{eHrrc Tcfr ,irr c}.rcrc\l
ropqr{ero no,tocua6xeHt{fl c {errbio BbrpaB}r'BaHfiq c\.Toyuoil Hepan}I.\4epHocTtt nOf.pe6.fClii't
ropruell Boxbr.
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f-'zcrevlr c6opa HH3KorloreHulla,TbHofo rerlila rlpojICT&B.[rK)T co6ofi pa3jrHrrHbre

ren:roooveHHble allnaparbl. sxjrlo'IeHHl'Ie B err.rHbtfi c r.rcnaprlTejrqMu renjloBbrx HacocoB KoHT\p.

no KoropoN'ly ulrpKynupyer rerlnoHocl'IreiIL. Ec;iu ito pexuMHr,rM rrapa\{erpaNr 'fe\rtrepar}'pa B .lTo\{

KoHT\pe Moxer 6lnl HzNe 0 "C. To B KaqecrBe rerJoHocflTeiLs HclLr-irb3\,rolcr aurn(rpH3br.
HailpuMep. Ha ocHoBe BoIHbrx pacrBopoB frnJeHfjrr{KoJr. Cuc-r.erra;IO,T)ffHit lr()croflljHr)
o6ecne.{Hsarb Hclrapurenn TerrnoBbrx HacocoB Hn3KorroreHuua_tbHoii ren.noeol.i rHepr.neli. Il cea"li
c 3THr.{ B cHcreMe qe:recoo6pa:Ho xou6NHupoBarb pa3x}rqHbre BH,,irr }{ri3Koriol.L,Hrli{i:i,-rr,}rrr1i

I4CTOqHI-IKOB TETIOTbI.

Ten'roebte Hacocbl. xarc sauSonee roporoe o6opy:roBaHHe. no;lbupargrcr 1,o \,roruHocrrJ ,ir
BeJIarIIrHv 6a:oeslx Harp)'3oK no rpa$rzr<v ux H3MeHeHuq. ?ro ooecreq,Raer Ma*c,N,{a-{blloc
pIcIIoJb3oBaHue renJToBE'IX HacocoB I'I 6olee cra6u:rsttt'rfr pex<unr ux pa6or.r,t. ltn o6ccleqer'.rs
Ha,fdxuocru pa6orsr cr{creM[,r B cxe]vre npe,lycMarpr.{Baerc, HecKorrbKo atper.aroB. 3a
HcKJItoqeHI'leM cjlyqaeB' Kof.qa Ha.qexHocrb arpefaroB o6ecilequsaer cr HX BH\.Tpeqrrr.{M

.r'c'rpoiicreotr.

B KaqecrBe AonojrHllrenbHblx Tpa,quurroHHbrx ucloqHHKoB renroeoi:r lrrepr.rrr.
npe,fHa3HarreHHbrx ,qns noKpbrruq nr.rKoBbrx Harpy3oK, rleJrecoo6pa:no npr4MeHs-rb naj.peBare,,rrr"
-ilerKo IloA'qaK)tul4ec's aBToMarH3auHH pa6orr'r. HanpI'rMep. )JeKTpr4r{ecKHe Ir:rI4 ral()Ilr)re.
HarpenareJll Mofyr ycraHaBxl'{Barlcq ro ori{orrreHl4lo K TeII-rToBbrNr Hacoca\,r KaK lrapa-I-rre,tut. {c.
CMe[IHBaHHeM IIOTOKOB TeIIJTOHOCHTe,,irr). TaK H TTOCJIeIOBaTeJIbFIO (;lor.peBaHHe Te[,iIOHOCL{Ter]r),

IlpuHuunua-IlbHLIe cxeMbl Tell!,-IoHacocHoi.r ycraHoaKla ert6llparcTct Ha oclroBe relr-iroilhr]. ri
TexHHKO-3KOHOMHrrecrcux pacueron.

I4cno:rr':osaHl'le HH3KorIoreHIruarrbHbrx HcrorrHHKoB SHepfHr{ rJfl rIe-[eri renrocga6xe]Jr{fl
'sBJterct HanpaBneHHeM fHepferlrKu. llepcneKTHBHErN{H sHepreruqecKHN{H \,cr.aHoBKa\r14.
ucilo"-It'3Vlo[IHN{I'l HI,3KOrIOTeHuI4arrbHbre fHepf'a. qBi]srorcr renjroHacocbr. B TON' qHCjre \1
Ko\InaHHH c 'tpyrl,MH npeo6pa:oBareil'Ma H143*oreMrreparypuoil )Hepr.ur.r - co--rHer{}rbr\r'
Sarapeavu' Berpo3HaMI'l H T'll' Buelpenne Terr.iroBbrx HacocoB rro3Boirr{e,r cHr.r3rrib pac.\oirrr
ToIUII'IBa Ha erflrHuuy errpa6oranHofi renirorbl Iro cpaBHeHxlo c Kore,rrbHbrN.*r oi 20 -r, -5{)9; -,,r,r.,o6ecne'tonrl 3-4-xrcparHylo 3KoHoN{Hrc 3ner(Tpo3Hepr']i rro cpaBHeHHn c rrntr\ri.,r\i
3reKTpocHabxeHnelr.

I4cno:rsgosaHae Ten,rroBor.o i{acoca .qx,
eorocua6NeHHfl Lr KoH.qHuHoHHpoBaHH, Bo3r{}xa.

OOeCIleqeHH,fl OTOILTeIilIt. t OpgitL., ,.

f'en,rocHa6)Kerrue o6-bexros Vco:ncrcoro B Hacroruree Bpel,rq oc\ luec rR,.r.flercfl (r.r
ldeHrpanlHofo rennoBoro ,,vl{Kra' o4Hnlr u3 Bapr{a}iroB pemerr'rr Borrpoca oecnepe6oiTsoru
o6ecrte'leHl'It rop'sqefo BojlocF{a6xeHHq. ren,,rocsaoxeHrir r.r KoH.uzunoHHpoBaHl4jt eor-I\,,xa (B
'[erHee BpeMt roaa) crpoqqefoc_q o6bexra (lercxafi ca.,) sejr.[erc, \,craHoB^a 

'er.,rouasoc'oi:i
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)''craHoBI(H c Hc[o.r]b3oBaHr{eM Su:uuecxoro rerr-rra Bo.qF,r pexn tr4prrrru. Kolopaq HN{eer u 3HNr}ree

BpeMr reMrreparypy +7 "C.

HugxonoreHul{albHblM TenJroHocIlTereM .flglrrgercr perlHat Bora peKu i4prsrrri.

Bt'IcoKollorenqllauluufr TeILrloHocI{Te.lb - cereBat ren:ro$uxauI4oHgaq tsora oL.onure-rrtutrii

cucreMbr o6lerra.

Ten:roslte Hacocbl runa GSHP-31 0P. nocraBnqeMbre H \,{oHTr4p\ eN,{bre 3AO <?uepl.Hq))
(r. Hosocl'r6upcx) npen[onaraercq pa3Mecrxrb B noMeuleHgr4 ]lercKor.o carla. o6ecre.rggarorrrei (]

BCe caHH'rapHbre HopMbr n rpe6oeanux.

A;rq noraqu peuuoii Borbl B Teni-IoHacocHylo )'craHoBr{y rpejlnoJral.ae'crycno-.rr,JoBa.rh

rpr.r Hacoca r:r.na20[-6.

I]Hpx)':rxuuq ceresofi

uapKvnruuoHHbrMrr HacocaMH.

BHoBb rpy6anrra 2/1 00ruv.

florla.{a pevHofi BOIbr B rerr"iroHaHoc}ryrc ,vcraHoBr(}, 6,n.rer ocyulecrB.t ,ttbcfl no BO,lOBOlla\r
0273.

C6poc peuHofr Bo.qEr or ren,.roHaHocHor,i 6yaer ocyilrecrBjrqerc, B p. 14prsliu iri)
caMorer{Hovy lpy6olpoBoly A 1 7 5rvnt.

Ilocno;*resl'te ul4plryn'pyoruefi cereeoi{ BoJr,r B Kor{r}'pe di,,:ter oc}ruecrB,rrrbcr{
Iro,,InnrKoii r43 reil;roeoil celu -[H6o lo6an.,reuuelr B r(oH.r),p BO.]onpoBo,lrroit uo_ti,i.
?-lexrponnraHl'Ie reIIJ'IoBoro Hacoca 6yrer ocyruecrBxflrbcr or HoBoro pacrrpe,lycr-pol-rcr-rit.
KOTOpO. ueo6xo4ttmo pa3Mecr'ru e6ra3u floMeilreH'' C ycraHoexofr.

BoAbr rro KoHTop,v 61';rer ocyuecrtsnfltbcfl c),rtlecrB\lorrlr\u.r

ces:b <ren,rosoi.{ Hacoc - qupKyntpHbre Hacocbi)) MoHTHp'erc,
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PacyHox 9'4- cxeua TerIJ-IocHa.xeHaq- KoHrr{ur{oHHpoBaHri.q a r opqqero BoJocHaoiKerrr*
c floMotq[,rc TeIJOBOfo Hacoca

B 
'laHuov pacqere acno'rb3yeM re[J]oBoi sacoc N{apI(H GS}lP-jl0p. crour{ocib}o 6-llr.;:c.reHre' Xaparcrepllcrl,Kll afperaroB,qauuoii \,rapKr.r rerrJroBbrx HacocoB rrprRrileHbr n r'6,,ri.ric ij. i
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Pacqer o6r,er.ra pea!,ru3aur4rl roeapu oii rr poJy Krr HH

rlpo;ryr<u'q rerJroHacocsofr ycraHoBKr.r (ren:ronax 3Hepf's B

ffercxnv caAoM Ha 3-50 Mecr. o6terlou 3taHfing929.g ui.
o6leu peaJrr'r3veN{ofi reniroeoii rneprua cocraB-irrer 0.221456

TOM TII4C,1C:

ororrrreHue 0,196456 frcairiv( I 0 I 9.43 I-rcan/ro,r):

fBC 0.028 frca,r/.T (245.2g frca.,r/r-o,r).

Ta6tuua 9.2 - KanurarrsHbre 3arparsr (no yxpyrrHeHHbl\,{ rroKa3arerqN{)
N! ni'tl

Cl inl,ra

TCHTC

Ten,ronule Hacocbr

.r,qaHHe ren"iroHacocHoii craH uu n

| -)

lopruefr Bo.ce) pearu3vet crt

I'xiuri.r (1263.71 f'ra'r,iriu. s

fl pulr eu a H ue

Cronroc'r tr*";o;;l"r-;16,,i,,
cTout\{oclb \cTaHOBKfi

.Ha

oHa

Pacnpe,te,r Hre,r sHoe!..poiicreo

6 xBr Ha 20 rqeex

4 KaSe,rlHal tpacci

5 i Beperoaar uacoc"as craHrrrlr

4093 75

B u e u H H e rpy oo npoffir H n T=--

(pevHar no.ra)

1-a6tutrc 9.3- 3 rcc n,r5,araqfi oHHbre 3aTparbr
,l',ltr n''n

LTaTbt.t 3aTpaT

TCNJ'IOBbIX HACOCOB

I ?reiirposHepnu Ha np,rr.r,c;;io,
I Seperoeoi'l HacocHoii cTaHrr,rr

r-55.o 

---fi t Seperoeoi'i Hacocroii craHuHr4 I 
"""" " 

i
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flpnr.re'raurrc
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I

I i(oroovur) l

[IoK.u,nae\raq ceGsa;;ona na

nolrrHrr(y ( l-59ir or pacxo,ta

ceresoii Bo-tbt Ha oronneHHe)

8 r 39400
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Pacxoa MarepHrL'roB (x,'ra,rareHr l

mac,ro)

(0.15% or cronMocrr.r vcraHusnra i

Terl,rlOBOfO UaCOCa)

Hroro:

floxynaeN,laq renJroBar :rHeDfu,

ueHTpan bHolo ren,[oc Ha6xeH r.t,

14roro :rcn,ryaraLtuoHHbtx 3arDal

)'qeToM CHt{)KeHUff

r 680760.9

94094.1.7

I

Pacqer ce6ecrolrMocrlz TenroBoi{ ?rrepfr.rn. Bbrpa6arr,rBaeMoi{ .rerrJoBbrM Hacoco\l
cleSecroHr,rocrb Bbrpa6arbrBaeMoit TeilJTo3r{epr'rd. TeHre/[-xer,r.

') 
, , e40e44.7(,, =^ = =7-16-0llQ,, ll6i.7l " (().lr

lrx cpaeHeHus:

-SaxrnvecKarr ce.ecronMocrb rerrxc.,3Hepr'a or l-3U_1 r. Ilan_rrolapa cocraB:ue.' lji()
reHre/fKarr.

IipunlevaHue: pacrrer ce6ecroHMoc.rH Bbrno,:rHeH 6es ),.rera croH\rocr14 per\,roHr.Irl,rx
paSor rro BoccraHoBreHHro nacocnoii craHuulr 14 3i.laHus nor 

.fHV.

fiporc oxynaeMocrri Karrr4raJrbHbrx 3arpat.

Cpox oKynaeMocra KarruTarrbHbrx 3arpar otrpeleJrfl erc, rro $oput,,re ;

( u, 9139400
((";, ,-( t.a - [:.ro- ?16,01r)lr6jJl = ll -rei- (9.1 i

r.ne Cn,.

CQ,',

i-xan):

.JKo,Iol.Hr{ecKaq oqeH Ka

Halteqaen'laq K BHerpeHaK) TettJtoHacocr{aq craH,rr,' HHKaKHx erropocou B oh:p'aia}(}lr\.1i.)
cpell)'He HMeer.

Bsruo,rlr ri Boilpocbl, rpe6yrorqr.re roilo,THure.,rsHofr npopa6o.rxll:
ren-loHacocnofr ycraHoBi(r,r ilo cpatsHeHr,rK) cyulecleylouefi cxevclli
xore:rnuoii rro3Bo.lrrer :

- cHI'r3r.rrb ce6ecronrroclb BbrpaSarslnaeinofo rer",,a c
reure/fxa,r:

- cyMMa KanllratTbHbrx 3arpar Ha BHeIpeHI{e KOMILrIeKca Teuro}racocgOii craIJuLtrt:
- pacrlerHas ceoecrouM()crb rerrJroSHepfau. nrrpa6ari,rnaerroii 't'p11r 

1746.012 r.cni.,

BIielpci{Iie I(r)i\r ft.tc \uii

reilxocHaOxeHLrfi i) i

1330 reul'eif'rc2i lo 1,46.{-}} }
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- IIOBbICI,TTb HAACXHOCTb PA6OTbI CIICTCMbI TCTIJIOCHA6XCHHfl IETCKOI'O CA]A. C

o6ecne'teHl4eN'{ R -rrerHee BpeMt 6ecnepe6oilnrrv roprr{HNr eolocHa6NeHgeN,r L1

KoHrrIuHoHI{poBaHHeM Bo3Ayxa B noMe[IeHHH B J]erHee BpeMt ,1,u ccl6-ittojleHut tcol,t(t6prrrlr:<
vc-lonuii.
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3ax"'rro.IeHHe

B xaqecree rIoABeAeHHq I'IToroB naHsofi pa6omr. Mor(Ho cKa3arr,. Lrro. Ira .lanHsli.r Mo\{eH r

c]'uecrtsyer nepcIIeKTHBa pa3BI'ITHq c14CTeMbl ren;rocna6x(eHrrfl Yco;rr,cxoro \{}.rKpopal.iolra"
3aBucgtuat or KaqecrBa [oxxo.qoB K pelueHn]o BorlpocoB flo [poelirupoBaHr{ro u }roH.faTri_\
rerlJoBbIX cereil c uctloJlb3oBaHueM IroBbrx rexno:rornii. TaKr.rx KaK rpl,6onpono_rr,r c
npexH:loJflqnefr' MoHHropI'{Hrv TeIUIoB'IX cerei'r vt nporHo3rrpoBaHr{K) anapl'irrr-,rx ci.jr.r,arrr;ii.
6ecnepe6ofi Hovl" renrocua6xeHHro H o6ecneqeHulo f oprrrero Bo.qocHaoxeHux.

Hav'{Hofi noea:Hofr ,{ausoii pa6or;i flBrqercq Bo'poc o pacur.rpeHuH ,fen-1oeb* 
ce-rr:ii

nyreM npacoe'xllHeHHq K cvtuecrBl-iotut{M cer.qN{. paccN,rorper{tre Bo,lMoxHocrH crpoHTe.]r,crii,ti
o6r'exroe couHarTbHofo 3HaqeHLIq c npHMeHeHr.IeM arrbrepHarrBHbrx I4cr-(jgHHhr):l
ren-nocHa6xeHnr. a raxxe [pHMeHeHHe HoBb]x Bpr.qos rpy.6onpoeoJoB c 11pe,q113o_r]qUuefi.

flpenvyulecrBoM rIpI4MeHeHH.f, TeniroBbrx HacocoB B Kar{ecrBe r{croqrrHKa rerrJa ,B-irrerc' itro' tITo '{aHH}]o ycraHoBK}' raKxe N{oxHo HcIIoJb3oBarb B -Ter Hee Bpe\{r rvre\,r
KoHrlrIIHoHI{poBaHI{t Bo3ryxa: npl4 rlpoBe i\eHr4L peMoHTHbrx pa6or Ha renrToBbrx cerrx B jlerlree
BpeMtr iloflB'''qercq Bo3Mox(Hocrl o6ecneqeHIL' norpe6urelefi ropr.'.rM r]ojrocHaoxeuue,rr. chriax'
Ha cerorHttusuit 

'ileHb ronbKo MtuToe Ko'Hr{ecrBo no'pe6rzre,reii perilarorc, Ha BHe.fpeHrre iri)Br)r \
cnocoSoe -ren:rocna6xeHl'tq" 

B cBt3H c orcvrcrBrder\4 onblra HX IrpH\.feHer*r, H o6c.lr,xr{B:tr{rj11.
cpaBH r{Tenr u o fi ,1oporoBr.r3Hr,r npoexroB u odopy:to BaHv fl .
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PeueH':a-s

Marttc'repcxar pa6ora <cocroqHlae H repc[eKTuBbr pa3Bhrl4e'4creMbr
Te''rocHa6TieHltt' Ycolrcxoro ur.xpoparioHa)) paccr,rarpi{Baer aKTVarbHbIe
Bofrpocbr \ Be-'r14qeHr4r Hafpy3KH |Io ororrreHurc v foprlreN,rv BonocHa6NesHrc
xlrrTofo ri couHa,lr,Hofo $on4a vco.rrcxofo MrlKpopai.roHa r. flae,rolapa.

Axr-r'a-lruocrl Al4ccepraqtlounoii pa6or' onpeneJrrercr cneAyroxrr,rMH
I]puqr4Ha\t rJ.

- rrifeHcrBrroe crpo,TenbcrBo o6texroe xfi,rofo H COUr.rarbHofo Qoraos,
- \'rrc'rrrLreHHe pacxona cereeori BoAbr Ha fopfqee B'rocHa6xegue.
Paccrror-lreurr flpr4r\,repbr pacriera c pa3HErN,rIi cnoco6artz noralr4

TerlloHoc r1 Te"rt norpe6areJrrM.

Ha nllrlr,repe npeAnoxeHHbrx pacrreroB npoBe.{eH aHarrw3
lloKa3blll{-'llo tllt'It"i oIrrIrMaJIbHr,re perueHHs BtI,'enepeLI14cJTeHHbrx

TerilocHaSrterr r.rq.

[1pel-ro;xeHHa, Marr4crpaHroM cxeMa
peuieHlre frocTaBIeHHbIX 3?Aaq.

Ii rrc.tocr-arKa\,r pa6oror cnery,er orHecrr.r crervroruee:
- c)iilll oe orHcaHI'Ie cxeN{bl aBToHoMHofo Ten-rlocHa6rteHllq Vco,rr,cxoro

uHxpolL'iiioua.

C.rnraro. rITo MafncrepcKa, Aucceprauu, 3acnyxl4Baer oueHKI4 oTJTarIHo, aMarHcrp a H T - rr pr-{c BoeHH{ xea,rasax a\ww Maf 14 c1p renr o3H ep f eTr4 KH)

Peuen;eu r

K.r.n., .toueHr 
{rclceHoe K.M.

pexaMoB,

npo6,reu

TerrJTocHa6Negut o6ecre.IHeaer

fJoJru rcr,

3aeeprrr

K.M.;lroceuoea


