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YA K 6 76.621 .311 .22 .003.13 5 5 K 35.77 

no blweHue 3Hep203$$eKmUBHocmu
 
qennmn03Ho-figMaJKH020KOMnneKca
 
ngm npu eH HUHnapomgpfiuHHblH
 

cmaHOBO , pafiomamlllUH Ha neHaHe 
E. A. nO n 1HOBa, 

Cn6 rrv rn 

B ycno swax 6blCTporo p OCTa ueu Ha 

OpraHI14eCKOe TOnnl1B O sueproctiepexe­
Hl1e BO acex orpacnsx np OMblwneH HOCTI1 

OCTaeTCIl B a Jt<He ~Wl-1M <jJ aKTo p OM CHl-1Jt<e­

Hl-111 ce6e CT0 l-1 MOCTl-1 n p 0 l-1 3BOACTBa npo­
AYKl\ l-1l-1 l-1 nOBbIWe Hl-1 11 ee K OHKy pe HTHo~ 

c nOC06 HOCTl-1 . OCHOBHble aanpasneaaa 
3 He p ro c6 e pe Jt<e Hl-1 11 : 

- I1CnOnb30 Ba Hl-1e Hl-1 3KOnOTeHl\l-1anb­

HO~ 3Hep r l-1 l-1 npOMblwneHHblx npeAn pl-111Tl-1~ ; 

- c 0 3Aa HI1e n p OCTblX l-1 HaAe Jt<Hbl x 

3Hep reTl-1 4eCKl-1X YCTaHOBOKP/lll np 0 l-1 3BOA­

CTBa TennOBO ~ l-1 3 neKTpI14e CKO~ 3Heprl-1l-1, 

pa60 Ta lO ~ l-1X ua MeCTHblX Bl-1Aax ronnaaa. 
Ba}f(He iiwl-1 M Ha n p a Bn eH l-1 eM 3Hep­

r eT I-14eCKOii nporpaM Mbl ( A O 2020 r.}, 
n p l-1 Hll To ii np a BI-1 Tenb CTBoM p~ B 

2003 r ., nsnaerca »reprocriepexesae BO 

scex orpacns x nponuumeaao crw . Bo­

nepssrx, 3Heproc6epeJt<eHl1e npennona ­

r aer BHeA peHl-1e HOBblX Te XHOJlOr l-14 e CKl-1 X 

npOl\eCC08 , 8 OCHOBe KOTOpbl X sancxe­
Hd MeHb wall 3 He p roeMKOCTb n o c pae s e ­

Hl-11O C c y~eCTBYIO ~l-1Ml-1 TeXHOJlOrl-111Ml-1 . 

BO-8TOPbIX, - l-1 Cn OJlb308aH l-1e Hl-1 3KOnO­

T eHl\l-1 aJlbHO~ 3H e prl-1l-1, koropaa Ha CO­

Bp e MeHHOM ypc ase p a 38 l-1T l-1 11 3Hep r eTl-1 ­

Kl-1 e ui e MaJlO npl1MeHlleTCIl . KpoMe r o ro. 

c6poc HI1 3 KOnOTeHl\l-1aJlbHO~ 3Heprl111 

suaueaer 3KonOrl-14eCKOe 3arpll3H eHl-1e 

oKpyJt<alO~e~ cpenu. 
B l\en Jl lOn 0 3 H o - 6YM a Jt< H O ~ npon uur­

neHHOCTI1 n pl1MeHlleTCIl 060pYA0 8aHl-1e, 

patiora xoroporo sus epeua l-1 ornaxe­
Ha . Ho eCTb 0 60pYA0 8a Hl-1e, 3HepreTl-1 ­

4e CKl-1~ noreuu aan xcroporo MOJt< HO 

3Ha 4 l-1TeJlbHO nO BbICl-1Tb . B ll bfl ucnons­
3YlOTCll n p OTI180 Aa 8Jle H4 e CKI1e Ty p 6 l-1H bl, 

l-1MelO~l-1e Ml-1 Hl-1M a JlbHble ratiapwr u, 
npocru e 8 akcnnyarauaa, Ae we8ble l-1 He 

rperiyiouiae cncxuoro cepauca. OCHOB­

H O ~ HeA OCTaTOK n p OTl-1 80 Aa 8JleH 4 eCKl-1 X 

Ty p 6l-1H COCTOl-1T B TOM, 4TO OHl-1 MoryT 

patiorars TOJlbKO np« HaJll-14l-1l-1 Te n Jl O B O~ 

uarpysxa. J1eTo M, xorna renn os aa Ha ­

rpyska ropaxero BOAOCHa 6 Jt< eH l-1 11 CO­

craanse r TOJlbKO 15 % OT HOM l-1H a Jl b H O ~ , 

Typ6l-1Ha He CMOJt< eT pariorars, ecnu He 

6 YAe T A On OJlH l-1 T eJlbH O ~ HarpY3Kl-1, C811­

3aHHO~ C norpetineuaex napa Hl-13Kl-1 X 

napaxerp cs na TeXHOJlOrl-14eCK l-1 e HyJt<­

Abl . B BeceH He -OC eHHl-1~ nepaon, xorna 

r exneparypa HapyJt<Horo B0 3Ay xa 60nb­

w YIO 4aCTb 8 p e Me Hl-1 n an e x a OT pacxer­

H O ~ OTOnl-1TenbHO~, Typ6l-1 Ha He ceT He­

n OJlHYIO HarpY 3KY . B p e ayn srar e K03<jJ­

<jJl-1l\l1 eHT I1CnOnb308aHI111 y CTaH 08JleH­

HO ~ MOlll HOCTl-1 8 cpeAHeM aa r OA MOJt<eT 

COCTaBJlll Tb 0,5 11 Hl-1 Jt< e . 

B l.\5n YTl-1 n l-13 al\ l111 C6 POCHO ~ renno­

Tbl C 8blpa60TKo~ 3neKlp l-1 4 eC KO~ 3Hepr l-111 

ua OCHOBe Hl-13KOKl1ml~l-1X pa604l-1X Ten 

n03BOnl-1T CHl-13l-1Tb sarparu npeAnpl-111Tl-111 

ua c06CTBeHHbie HyJt<Abl 11 ynY4wl1Tb 3KO­

JlOr l-14eCKYIO 06CTa Ho BKy . 

(0 8MeCTHall pajiora naposoro l-1 neu­
TaH 080 r o KOHTyp0 8 MOJt< eT 06eCne 4 l-1Tb 

K03<jJ<jJl-1l\l-1eHT l-1CnOJlb30 BaHl-111 yCTaHoB ­

ne H HO~ MO~HOCT l-1 , pa 8 H bl~ 1, He 3a 811 CI1 ­

MO OT TenJlOBO~ Ha rpy3Kl-1. npl-1 MeHeHl-1e 

nesraua 8 Ka 4 eCT8e patiosero rena n o­

3BOJllleT C03 AaTb KOMna KTHylO MaJlo r a 6 a­

p l-1 THYIO TYp 6l-1Hy, TaK Ka K 0 6beMHbliii pac­
XOA n a p a -repes nocnemuoro cryneus B 

cn Y4ae n pl-1M eHe Hl-111 neura ua yM eH bw a­

erca n04 Tl-1 ua A8 a nopsnxa. B n eH TaHO­

BOM KOHType o TcyT CTBy eT BaKyy MHall 

Cl-1CTe Ma YAan e Hl-1 11 80 3Ay x a l-1 3 KOHAeH ­

caropa CO 8 CeMl-1 ee 3KcnnyaTal\110HHbl­

Ml-1 n p 0 6 ne Ma Ml-1 . 3TO nossonner c03Aa­

ear s KOHCTp y Kl\ l-1 l-1 Ml-1 Hl-1MaJlbHbIX ra6a­

Pl-1 T0 8 l-13 06bl4 HbiX MaTep l-1an0 8 (HI13 Kl-1~ 

yposeue rexneparyp, ~'l-1 Hl-1Man bHble OK­

pYJt<Hble CKOpOCTl-1 l-1 HanpllJt<eHl-111). Ta K, 

ecna l-1C XOAl-1Tb 113 otiuienpauaru x npau­

uancs npOeKTl-1pOBa Hl-111, TO Anll nponyc­

Ka B KOHAeHcaTop 30 TOHH sonnuorc 

napa npa YKa3aHHbi x suure n a p anerpax 

nOTpe6yeTcll An l1Ha pa604e~ nonaTKI1 

n O CJleAH e~ cry ne u a OKOJlO 350 MM, 8 

TOJt<e Bp eMll An ll npo nycxa pa aaoro no 

TenJl080 ~ MOlllHOCTl-1 MaCC08 0ro p acx o ­

Aa neuraa o s oro n a p a He 0 6 x OA I1Ma no­
n ar ka AnI1 HO~ MeH e e 50 MM. 
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BPOC CI-111cKol13 HepreTI-1Ke O ~U1ae T­

cs HeAOCT aTOK onsrra npo exrupoeauaa a 
pa3pa6 0TO K naporyp61-1HHbi X YCTaHO BOK 

ua 3KOflOr l-1 lje CKI-1 6e30naCHbiX HI-13KOKI-1­

nilU1I-1 X pa60ljl-1 x renax. Sonsuraa -ra cts 
I-1HqlO p~\ al\1-11-1 no npOeKTl-1p OB aH1-1 1O 3Hep ­

ro 6f1 0KOB aansercs KOHQJI-1AeHl\l-1aflbH OI1 

no npl-1lj 1-1 He I-1HTepeCOB KOMnaHI-1I1, 3aHI-1 ­

MalOU1I-1XCil I-1 X npOABI-1 )1{eHl-1eM. 

Hl-1 )1{e npuseneu a MOAeflb naporyp­
6 1-1 HH0 l1 YCTaHoBKI-1 C KO HTy pOM, patiora­
1OU1I-1M ua HI-1 3KOKl-1nilU1eM pa60ljN\ rene 
(near aue) . 

Onacauae npouecca. n ap OT napo­
soro xorna C eCTeCTB eHHOI1 l\I-1PKYflill\l-1 ­

el1 Tn- 150 nonaercs Ha ryp61-1Hy np OTI-1 ­

eonaeneuus P-12-35/ 5. '{acrs napa, pac­
WI-1 PililCb B Typ6l-1He, nocrynaer Ha c06­

CTB eHHbl e HY)l{Abl CTaHl\1-11-1 1-1 Harennoso­
ro norpetiurens (ropsve e BOAOCHa6)1{ e­

Hl-1e) . Apyrail -racrs neperperoro BOAil ­

uoro napa, -repea oXfla)l{AalOU1YIO ycra­
HO BKy, uanpaanserca B naporeueparop 

nesraaa, rne OH aennercs rpelOU1I-1M Ten­

b flOH OCI-1TefieM . 

na poreHepaTop COCTO I-1T 1-1 3 3KOH O­

Mal13epa 1-1 I-1Cnap l-1Tefl il nesrana. B 3KO ­

e HOMal13epe nesraa B COC TOil Hl-1 1-1 )I{I-1 AKO ­

,- CTI-1 nonorpeaaercs AD COCTOilHl-1il CO OT­

BeTCTBYIOU1ero re- nee Kl-1neHl-1 il nocpen­

C­ CTBOM nOflY4eHI-1il rennaOTrpeiouieroTen­

B noaocarena. llocne 3KOHOMal13epa patio­

a­ 4ee reno nonorpeaaercn AD CO CTOil Hl-1 il 

D­ cyxoro HacblU1eHHo ro napa B I-1Cnap l-1 Tefle. 

ail ~3 acnaparens CYXO I1 HaCblU1eHHbll1 

H­ nap neuraua nocr ynaer -iepea cronop ­

bt­ Hble knanaaa B ryp6l-1Hy. BTyp61-1He nap 

la­ cosepura er patiory, xoropaa npeoripasy­
ta­ erc a B 3f1e KTpl-1lj eCKYIO 3Hep rl-11O Ha 3a­

1-111 )I{l-1Ma X reueparopa. 

IK­ nocfle npouecca pacuiapenaa. nap B 

3K, neperperox COCTOilHI-1I-1, nocrynaer Afl il 

IH­ nOCfleAYIO U1ero OXfla)l{AeHl-1il B pereuepa­

IC­TOp, rne ncnorpeaaer HPT, I-1AYU1e e B na­
.ro poreseparop. llocne pafio-iee reno Ha­

.ax npaensercs B B03AYWH bl l1 KOHAeH caTOp, 

KI-1 ornaaaa csoe renno B npouecce KOHAeH ­

• B cal\1-11-1 OXfla)l{AalOU1eMY B03AYXY. BCOCTO­

no ilH1-11-1 )I{I-1 AKOC TI-1 neuraa. nocpeACTB OM 

:0­ C)I{aTl-1 il B MH or ocryn eHljaTOMuacoce, lje ­

10­ pes per eneparop I-1A eT Ha BXOA B 3KOHO ­

Mal13ep nap oreuep ar opa . 

On~ca H~e TennOBOI1 cxeMbl KOM6~H~pOBaHH0 I1 YCTaHO B K ~ (K3Y) 
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PI-1 c. 1. np l-1 Hl\l-1 nl-1anbHail rennoaaa cxexa C pereuepauuea renna orpatiorasurero 
B ryp 61-1He napa: I - rpelOU11-111 nap Cryp 61-1Hbl npOTI-1BOAaBn eHI-1H ; II - KOHTyp 

Cpa60ljl-1M TenOM (ne-rrau) : III - OXna)l{AalO U1aH cpena ( B03AYX); 

~ - I-1Cn apl-1Ten b; 3K - 3KOHOMaI13ep; T - neHTaHOBaH ry p6l-1Ha; f{ - KOH AeHcaTOp; 

P - pereHepaTop; H - Hacoc; nT- npOTI-1B OAaBneHljeCKail Typl-1Ha 

T
 

2 

PI-1 C. 2. Cxexa TepM OAI-1HaMl-1ljeCKOrO unkna B TS-Al-1 arpaMMe. 
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Bb I X O /1 HbI M ~ n a p a n erp an a /1aH Hoi-i 

MO /1 en~ HBnHIOTCH cnenyo ume /1aHHbl e . 

B xOAe npOAenaHHO~ pa60T~ 

6blml nOCTaBJ1eHbl 11 BblnOJ1HeHbl OC­

HOBHble 3aAa411 : 

1. I!1 c cn e/1 0 BaHbl xa pa KTep l1CT~ K I1 

H I1 3KOK~ nH ll1~ X pa604 ~X Ten ~ C03 /1a H 

anropur wa ~X Bbl60pa . 

2. v13y4eH onsr r C03I1a H~H ~ akcnny­
arauu« renn osu x 3neK Tp ~ 4ecK ~x CTaH­

lj~i-i C H~3KOK~n Hll1 ~ M p a 6 04~M TenOM. 

3. Paaparioraau p eK OM eH/1alj~~ no 

Bbl60py napanerpos rennosux lj~KnOB Ha 

H~3KOK~nHll1 eM pa604eM rene. 
4. Ilpo ~3BeAeHa oueuxa uenecocopasao­

CT~ n p ~MeHe H ~H pa3n~4H blx rennosux cx eM. 

5. llonrsepxn eaa TeXH~4 eC KaH ~ 3KO­

HOMI14e CKaH uenecoofip aaaocn, npl1Me­

HeHI1H H~3K OKl1nHll1ero pariosero rena Ha 

r ennoaoji 3 neK T p ~ 4ecK oi-i crauuna. 

np~ C03/1aH~ ~ KO M6~Hl1pOBa HHoi-i 

YCTaH oBK ~, COCTOHll1ei-i ~3 npoT~BO /1aB ­

neH4ecKo i-i ryp 6 ~ H bl ~ nearauosoro KOH­

rypa. ro/10B a H auparicrxa 3ne KTp03 He p ­

r~~ YBen~4~B a eT cH . 3 TO np o~ C XO/1~T aa 
C4eT roro. 4TO /1a >t< e B nepnonu OTCyT­

CTB~H renno su x uarpyso« n p OT~BO/1aB­

neH4eCKaH ryp 6~H a paocraer Ha HOM~­

HanbH o i-i MOll1HOCT ~, ~ , kpone roro. B 3T~ 

nep ~ 0/1 bI 3fl eKTp0 3 H epr I1 H /10nonH~Ten bHo 

eupariarusaerca B neHTaHOBOM «ourype. 
B crarse I1Cnonb30BaH a I1HqJOpM a ­

ljl1H ~3 anexrpouuoro >t<y p Hana 3 He p ro­

ce pB~ cH o i-i K OMn aHI1~ «3K0J10rI14eCKl1e 

CI1CTeMbl» N~ 2, cjle Bpan b 2006 . rpl1H­

MaH M. ~. K. T. H. , <IlOMI1H B. A. K. T. H. 

000 «KOMTeK-~H)I{eHl1pI1Hr». 

OCHOBHble TeXHI1KO-3KOHOMI14eCKl1e noxaaarena 

3HayeHI1e noxaaarenea 
no Bapl1aHTaM 

6a 30 BoMy npoextaoay 

OCHOBHble TeXHI14eCKI1e (TenIl03HepreTI14eCKl1e) noxaaarena 

3fleKTp~YeC K I1 ~ Kn A no ornycxy anexrpoaaepraa, % 

'1~CflO roncsoro BpeMeHI1 I1cnOfl b30 BaHI1H
 

YCTaHOBfl eHHO ~ MOU1H OCTI1, Y
 

rOAOBO~ 06be M ornyc xa 3fl e KTp 03 H e p r ~ l1 ,
 

TbIC. KBT·Y/rOA
 

0 6 ll1aH CTOI1MOCTb CTpOI1Teflb CTBa (BKIl 104aH HAC) ,
 

TbIC. py6 ., B TOM YI1Cfl e
 

0 60 pYAOBaHl1e, TblC. py6
 

CMP, TblC. py6.
 

npOA Oll lKl1Tefl bHOCTb CTpOI1Tefl bCTBa, Mec
 

llonaaa I1HSeCTI1ljl10 HHaH CTOI1MOCTb npoexra.
 
SKlllOyaH MI1HI1MaflbHYIO nOTpe6HOCTb
 

B 06 0 pOTHbiX cpencrsax, TbIC. py6 .
 

lonoaue 3KcnflyaTal.\I10HHbie pacxonu, TblC. py6. ,
 

11 3 HI1X B TOM YI1 Cfl e :
 

pacxon ronnasa, TbIC. MJ
 

113AeplKKI1 Ha TOnflI1BO, TbIC. py 6.
 

pacxonBOAbl, TblC. MJ
 

113AeplKKI1 Ha Tex. BOAY, TbIC. py6 .
 

~ 3A eplK K~ Ha Te KYU1~~ peMOHT, TblC. py6.
 

11 3AeplKKI1 Ha conepxaaae 11 axcnnyarauao
 
060pYAosaH I1H 

3KOHOMI1Y eCKI1 ~ 3cjlcjleKT npoexra, w e. Py6 ./roA 

'1I1CTaH npl16 blflb (3 Ha4e Hl1e Ha H opM allbHbl~ 

X03 H ~ CTBeH Hbl ~ rOA , TbIC. py6. 

np OCTO~ CpOK oxynaesocra I1HB eCTl1l.\l1~ 

(c MOMeHTa Hay afla I1HBeCTl1pOBaHI1H), ner 

PeHTa6ell bHOCT b, % 

39,93 45,94 + 4,24 

2403 2 994 + 591 

67 169,9 88573,8 + 21 403,9 

50 630,6 

26 163 

10 988,5 

12 

55 693,7 

11 746 

227O 

7 624,5 

182 

982 

2 616,3 

523,3 

35 530,4 

18 272,4 

3,47 

40,51 

OfiecqBeQUBaHUe MaKgnamgpHou MaCChi 
Ilareuryerca ycoBepweHCTBOBaHHaH rexxonorua np O~ 3B0/1CTB a 0 6 eCljse4e HHo i-i MaKynarypHo i-i MaCCbl113 r a3eTHoi-i ~ KH~>t<HO­

>t<y p Han bHo i-i MaKynaTypbl. 

AnH 3cjlcjle KTI1BHOr O YAaneHI1H 113 MaCCbl 4aCTI1l.\ ne4aTHoi-i KpaCKI1 11 APyrl1 x 3arpmHeHI1i-i B Hel1TpanbHOH cpene ucnonsao­
BaHbl X~ M I1 KaT bl, xoropue conepx ar rl1APocjllo1nbHbl e MIo1HepanbHble eeuiecraa, He 110HHbie nOB epXHOCTHO- aKTI1BHble KOMnOHeH­

Tbl ~ >t<lo1pHbie Klo1 cn OTbl . 

Ofiecne-ieuo nonY4eHIo1e MaKynaTypHoi-i MaCCbl C BblCOKOH 6en~3 H oi-i ~ coxpauieuae pacxona U\eno 'l l1. 
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