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HacToAumi cTangapT se MoMeT GeTe NONHOCTER MW Y3CTHYHD BOCNPOMIBEARH, THRAMMDODaH |
pACNPOCTRAHEH B KAYecTEe OMUMANEHOrD Hagakwa Gel paipeleHya DedepansHone areHTCTES MO TEHHE-
CROMY DETYNMPOBAHMED ¥ METDONOTHK
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EpegeHue

HacToRWWH CTaHOapT COOTRETCTEYET TpeboRaHdaM DelepankeHblx 3akoHoe Nel184-23 ot 27 gexadps
2002 ©. aD TexHuyeckos perynupoeankmne, Me 261-23 ot 23 woabpa 2000 r <00 aneprochepexanii 1 No-
BblEHKA AHERTETHISCKDA IPEKTHBHOCTH ¥ O BHECEHHM HIMEHEHWA B OTOENbHLIE 3AKOHOOATENLHBLIE Sk-
Tein A Mg 384-03 o1 30 gerabpa 2009 r o TeXHHYECKHWA PErnamMeHT 0 GeaonacHoCTH 30aHHH W COODYHEHA D,
CTadgapT codepsuT MeTOOMHECcHnE YEAIaHHA ¥ NEoUeOyYPEl PACHETA TEXHMKD-IKOHOMWYECKHY NoKalaTensi
HHMEHEDHL PEWEHAR B oBnacTd NPOSKTHROBAHKMA ORDYHAI0WER CRedbl A0aHMe W cnocobel cleHkH WX afb-
CONOTHOA W OTHOCHTENEHDR JMOHOMHYECKOH DDERTHEHOCTH. CTaHgapT ABNSSTCA OOHWAM K3 GaI0BLIX
cTadgapToa ong ofocHoeadyA Hawbonee yenecoobpasHorg © TEXHMES-IKOHOMWHECHON TOYKA IPEHHA BapK-
AHTA PEANAIALWA IHEPTOCTEDEraWHE MEDONDHATHA B 30aHWH ¥ BDOpa WX ONTHUMANLHOTS CONETaHHA. B
CTAHGADTE WCNONLIOEAHE HEKOTOPRIE NONoHKEHWA pekomMeraayni P HIT ABCK 5-2006 «PexomeHgaudd no

OUEHKEE IKCHOMHYECKOR HPOeKTHBHOCTH MHBECTHUWMOHHOMD npoekTa TennocHabmenna. O6wre nonowe-
HEA®R,
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HAUMOHANBbBHBA CTAHOAPT POCCHMWCKOW ®EOEPALMWM

AHEPTO3@®EKTUEBHOCTE 3[AHWA
MeTofuka IKOHOMWYECHOH OLUBHKH IHEPrETHYECKMY CHCTEM B 30aHWAX

Enargy performance of buildings. Economic evaluation technique for anergy systams in buaildings

Data seegenna — 2015—07—01

1 0Bnacte NPUMEHEHWA

HacToRWWA cTaHgapT YCTaHaBNHEIST TpebosaHMA 1M NpasKuna pacdeTos IE0HOMHAYeckod MpdekTie-
HOCTH BAPHaHTOE JHeprocieperawWmws MEPONPMATHA B agavuad W Bebopa Hanbonee denecoobpazsoro
BALPKAHTA PEANHIAUMK TAKUE MEDONDUATHIL

TpeGopauuA HACTORALLETS CTANGAPTS PACTDOCTRAMAINTER HA WKNLIE 4 ODWECTREHHLIE J0AHUA HOBOTD
CTROMTENECTEA ¥ PEKOHCTRYMPYEMEIE, 3 TaKe Ha oBOpYOoBaHMe CHCTEM ODecrneseHHA MHUKDOKNKMATA B
OaHHLIX 30AHKAK.

2 TepMHHLI W oNpenenedHA

B HACTOAWEM CTAHOAPTE NPMHATE CREOYVIOWME TERMWHE & COOTRETOTEYR LLMMH ONPEOenEHHARMNA

2.1 QUCHOHTHPOBAHME. NPHBEOEHWE BoEX DYOVILKY JOXCOOR K 3aTPAT K MOMEHTY HAYAMNA WK KOHULS
PACYETHOND CPOKA.

2.2 HODMA OMCHOHTA. HODMAE, HCNONLIVEMAA NPK JUCEOHTHDOBAHKK J0X0008 M 3aTPpar W yYYHTLIBAI0-
Waa Hanuekne GaHKoBCKOTO NDOUEHTA, NOKAIaTarNs WHQNAUMKE W DACKK AHBECTHLMA.

2.3 KANHTANLHLIE 3ATPATE!. EOWMHOBDEMEHHEIE 3ATPATE HA CO3OAHWE HOBLIX, DACIUMDEHME M DEKOH-
CTOVKLHAR A8RCTBYIOWWME OCHOBHEX DOHE0B (MALWKH, 30aHKWA, oB0pYOOBAHWA, HHEEHEDHBIX CHCTEM W T. M.} K
NPOWIBCOCTEEHHLIX MOWHOCTER. JTH 3aTpaTel BLMOYaNT B cels pacxkoisl Ha NpoeKTHROBEaHWE, Npuobpete-
HWE METEPWanos, CHCTEM U WX KOMMOHEHTOE, NOQKMGHEHBE K BCTONHWESM IHEDIODEcYDCoB, MONTAN, YyoTa-
HOBKY, HAMAOKY ¥ BEEOSHWE B SKCMYATALMK.

2.4 nokazatenkt HHGNALKMK. rogopoe 0DeCUEHEHWE BANKTE, BLPAMAEMOE B NPOUEHTAX (KaKk npagu-
N, No NoKYNaTenkHo cnocoBHoCTH KK NO STHOWSHAD K ADYIoR aanioTe).

2.5 NpogonMMTENLHOCTE PACYETOR. NEPHMOD BPEMEHH, B TEYEHKE KOTOROMD NPOBOOATCA PaCHEeThb
COBOEYMHEX JACKOHTHPOBAHHLIX 3ATPAT, HAYMHAA OT MOMENTA BEELEHWA ODLEKTA B IKCINYATALKIO.

2.6 pAcYeTHLIA CPOK NDOMEKYTOR BPEMEHH C MOMEHTA BROOA ANAKKA B JKCANYATALKIO B0 MOMEHTA,
OMA KOTOPOro onpefenfeTch KOHKDETHOS IHAYEHNE COBOKYNHEX QWUCHOHTHDOBAHME JaTRaT.

2.7 copoKyNHELE AMCHOHTMPOBAHHEIE 3aTparte; CO3: noxalatens, YYWTeLIBAWAA NEUPOCT Kanw-
TaAMNLHEX SATPAT W IKCNNYATALAGHHER A30E0HKER B TEHEHWE DACYSTHOM CROKE € YHaTOM HODMBl AXCKOHTE.

2.8 CpoK OKYNagMOCTH. NPOOOMNsMTENEHOCTE NEQHOLa OT BEedeHHA oDbEeKTa B IKCNNyaTaudo oo
MOMEHTE, KOMDa BOIHWEIET NPEBLILEHWE IKOHOMAW IKCONYATAUMOHHLIX W30E0HER HAL SONONHHTENBHEIMKA
KAMWTANEHEIME 33TRATAMA.

M FPAME8YHYdHHME— ':pDK DEYN2EMOCTA MOEET Okl Te BE3OMCKOHTHEIM W AWCHOHTHPOBEHHEM.

2.9 aKcnAYaTALUMOHHEIE PAcKofkl (MIOePHMKM). CTOMMOCTHOS DBRIDEMEHHE BoEX PECYDCOD, MOeNoNb-
FyEMk ONA YHKLMOHNDOBAHME I0aHWA W (M) &M MHMEHEDHEX CHCTEM B TEYSMAE ONpedenaHHors npo-
MENYTES BpEsMEHK (Hanpumep, aa reg).

3 OcHOBHbIe HOPpMAaTHEHBIE NONOXKEHWA

3.1 OBwWe nonoxeHKA

TexHWKD-3KOHOMWYECKDE oBocHoBaHKe (T30 MomeT DT OCYWECTENEHS HA CTAgWH NpeanpoeETHbIX
npopaboTok MK Ha cTaguk «MpoekTs NP YCTAHOBNEHWK YPOBHA TENNoISWWTHLIX NOKAZaTenek orpask-
OARLME BOHCTEYELMA 30aHKMA # paipatoTie IHeprocBeperanwHy MeponpUATEA ANA oGCnyMHERIOLWY 30a-
HIHE HHEEHEDHEK CHCTem. NpK 3TOM YYHTRIBAIOT 3aTPaTel TEMNOBOHR W ANEKTPHHECKOR JHERMMA 1 BOOsl HA
oheCnedeHnE MHIHEASATENEHOCTH 30aHHA. OTONNEHKE, BEHTUNSUME H KOHAKUWOHHPOBAHWE BOAOYXE, KO-
nogHoe BogocHaBme e W ropaYyes pogocHabmedue ([BC), anekTpoociewende, paboTy anekTpoSeITORLIX
NEPKECPOE W OPITEXHKKW, MYCODoYOaneH e, TexHONorHYecsyy NoTpebuTenel aHeprdl OonyCKasTca NpKkHA-

Haganue odHUuMansHoe
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#ATE BO BHAMAHWE B KAYECTEE WCTOMHWEDS TENNONOCTYNNEHHA B ananme. Peaynerars T30 nononssyssT gnd
akifiopa UanecoolpaAIHONS BADWANTA NPOSKTHOND PELIEHWA.

TeXHAKD-IHOHOMHUYECKOE COARHEHHE BAPWAHTOR NPOSKTHRY PEWEHAR DeKOMEHIYETCA BECTH NO 3HA-
weHdie GA3, CoAIaHHLE © 0NONHUTENBHBIBN KANUTANOBNOMEHAARMA | YPOBHEM MOO0RLIY JLCINYATALMOH.
Hbl¥ MAOEDWEK © YYETOM MIMEHEHKE LEH 1 TAPU]OR Ha JHSDIOHOCHTENK, A TAKME PUCKOR KANWTANOBMONE-
HAR. KpUTepHen IK0HOMUYECKDd LEnNacooBpaiHocT ABNAETCA NDEELIWEHWE MA0EDH IHOHOMWY PACK000D
HA TENMNOBYID ¥ ANEKTOMYECHYID JHEOrMIe, NOMYYEHHCH 33 CYET NPUMEHEHMA KOMMNekca aveprocheparan.
WX MEDONPUATANA, HAD MOOCREM NPOUEHTOM 33 KPEAWT, BIATEE ONA OCYLMECTEMEMKA KaNKTANCRNOKEHWA B
aneprocheperaiowue MeponpUATHA. ECNK KandTanoanoxeH1s coyWecTENAINTCA M3 coDCTEEMHLIX COeqcTn
WHBECTODRA, KPWTEDMEM RBMNAGTCA NPEBRIUEHWE MOJOD0A IKOCHOMMK HAL YNYLWEHHOA NPUEEINEID, KOTORYH
#0MHO DRiNG OBl NOAYYMTE, SCNK BMECTO JATPAT HA IHeprochepesaqie COOTRETCTRYIIWYKD CYMMY DaImec-
THTE HA BAHKOBCKOM OENoaUTe.

3.2 CYLWHOCTEL METOOMKM

3.2.1 KprTepHd BeOODa KOMMNEECE WHKEHEDHEX Delle A

Breifiop HOMMNEKEA AHMEHEPHLE pelladui no oBecnedyer o HHIHBQeATENEHOCTH 10aHHA OCYLLEeCTE-
NAETCA Ha ocHoBe T30 N0 PEayNETATAM OUSHEN TEMNCIAWKTEl M 3HepronaTpetneH|a 3A0aKua B CooTRETET-
e ¢ CM 50133307 , & WMEHHT — C YYeToM reqoBoro TENNonoTRelneasks CUCTeMAMA OTONNEHWA, BEHTHMR-
UMK A (Hd ) KOHOMLROHMEOEARWA Boagyxa W TBC . a Takke rofosoro anesTponaTpebne ks CUCTEMaE anaK-
TROCHADMEHKA 1 YDOBHA TEMNOIAWNTEl HADYHKHEE GrRasOaKW M KOHCTRYELHA NDH MIBECTHED XAPakTep-
CTHEAX TENNOWIONALMOHHOIS MATERHANA W 3aNCNHEHHA COETORRX NEOEMOB.

3.2.2 PacyeT ¢ OMCKOHTHDOBAHMEM NPOMEEYTOUHEE QJOXOO0B

Ecni npoMesyTodHsIe 00X00k, 0Gpal0BaABILMEcs BCNEACTENE CHICKEHHA MO0REX IKCMNYATALUMOHHE X
HIOEepHeK B DeIyNETaTe NpUMEeHesHa adeprocieperamsy MeponpraTl, YYacTeyioT B obopoTe QeHemH ey
CPENCTE (TRATATCA HA AADNNATY, NOTAWSHWE KPEAKWTOR ¥ T. 0.}, sendduuy CO3. pyl., NpUBE0SHHYID K KOHLY
ACHRTHOM CpoKa T, NeT, 4NA KE00r0 BAPWANTE PacCHHTEIBAINT No dopmyne

CA3 =XK1+ p /100 )7 + t]k|+ p /100 )7 - ;}mn 'y (1)

rae IN - cyMMapHse GONoNHUTeNsHER KAnUTankHsLIe 3aTpartsl Ha OCYWeCcTRNEHWE NDMHATOMD KOk-
nnekca aweprocheperaml v MeponprAaTHi, pyb.;

3 =~ CYyMMADHEIE TOQOBLIE IKCANYATAUMOMHEIE WINepskA, pyD.ron, B UeHax 43 MOMEHT Hadana Jkc-
NNyartauMK 39aHKA;

D~ HOPMA OUCKOMTA, %, NPUHUMAEMAA B DAIMEDE HE MEHEE OERCTEYVIOWEA CTARKM DeduHAHCHDORA-
HiiA UB Pd.

B 4acTHOCTH, NP OTCYTCTEMM TAKWMX MEponpuATHR JOoNyCcKasTes NprHate 2K = 0, HexoTopeie DaHHbe
ONA OUSHKM EANWTANLHLIY 3ATRAT HA CHCTEMbl OTOMNEHWA, BEMTMMALWA 1 KOMOUMUWOHWPOBAHKWA BO3OYES
NoWBE0EHE B NPANOEEHAN A, 3 Ha YCTROWCTRES DONOMNHATENEHONR TEMNOUIONALKK W I3MEHY OCTEXNEHHWA — 8
MEANoHEHEaA B

[na ckoH4aTensHo NoHHAMAaEMOro BEaphanTa asadenne CO3 gonsHo GhiTe HAMMEHBLLIAM .

Ecnii M3BecTHO, YTO IHAYEHWA CYMMAPHEY M08 IKCANYATALUMOMHEY HIOeDWer 3 ONA DaIHex NeT
B TEYEHWE NPeanoenaraemMors cpoka IKCNyaTaudy 30aHMA, BEPaHeHHEIE 8 LEHAX HA MOMEHT HAYana IKc-
MAYATALMK ITAHKA, MOMYT He COBNANATE, GNA pacdeTta O3 cnedyeT MenonNs3IneaTe dopmyny

T .
CI3=3K(1+ p/100)7 + 39,01+ p/100)" @
=1

rag 3 — BENMYrHa 2 QN8 /<o roga c MoMEeHTa Hadana ascnayatauuy ananua; 2K, o, 3 1u T = cwm. dop-
sy (1)

MakciMansHeii QUCKOHTADORAHHBIA CPOK OKYNEEMOCTH T, NDMHATOMD KOMONEKSa YCTAHABNWBABTCA
No COMAacoBaHMKD C 3aKazdMEoM, Ko He Donee 5 net. PakTHYeck it OUCKOHTHDOBAHHBIR COOK DKYNaBMOCTH
BYACAAKT Mo Gopsyne

"GN 50.13330.2012 «CHWM 23-02-2003. Tannopas 1awmTa 35aHmhn
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 —Inl{ - pTy 100}
I]1|:£'+§JJ."I|UU} ' (2]

0K

roe To - BeaguCKoHTHEIR cpok ckynaemocti, ner: Ty = ZKATD

3peck AT - CHUMEHWE MOEOBED ILCANYATAUMOHHED PACKOO0E 3 HA TEMNOEYIO W INEKTPHYECKYID IHEp-
MWk 3a cHeT aneprocbepemelua, pyhrof, Beivkcnaesos no fopuyne

AD =2y =9y )
Jpece
- . : . i
--}f.H =0,86C lL"II..'][QI.]JI +£}|:<:Ht[}:u]+QLI£}]J[ +['J.'JE|," 10 (4a)

Muaekcs | w Il oBoawadawT 3, (), Q":H__H“m. o0

| E, oNpeaensHHse CcoDTRETCTERHHO N0 DapaH-
Tam | 1l yeTpORCTEA 30aHKA M &8N0 MHHEHEDHES CHCTEM N0 PeaYNETATAM OUSHKW SHepronoTpeine ns aga-
WA, B papuante | aHeprocheperanwye MeponpUATHME He NpelycMaTpUEaIOTCA, eapuanT 1l npeaycuaTpyoa-

£T HAMWYME TAKWY MEDONPHUATAR,

[ QIIHH'L'IJ-.HI' £, — rofosoe TENNoRoTpeBneHHe CUCTEM OTONNEHWA, BEHTHNALMK W KOHGHULAOHA-

pPOBaHWA BOANyXa cooTRETCTEEHHD 1 [BC, MBT @ ;

E - rogooog anexTponoTpelnese CUoTeM INeKTPpoCcHADMEHHA I03HKWA, B TOM YHMCNE ANA OCREUaHKA,
ANeKTROGLITCALIY NPAGOR0E U CRITEXHHEM, 3 TAHE NOHBCSLOE WHHEHEDHLIX CHCTEM 30aHHA K 2ro TeXHOMo-
riseckors obopygosadya, MBT v

086 = 3 6/M.19 — koadgdrumwedT nepecyeta va MEBT-4 B Mkan;

Coann = AEACTEYIOWWA Tapud Ha Tennosyio aneprig, pyh./Tean,

O = TO ME HA ANEKTRWHBCKYID IHeprian, pye (kBT 4}

Mpume4aHyd s — NpA YCTEHOERE B 30HHAA BETOHDMHEIE MCTOHMHAEOE TENNGOTE, ACMONB3YEILWE T330808 TONNM-
B0, YCMOSHYHD BENHYMHY T, PACCSHTEIBANT cnagyowam obpason:

[.m'a -4 W“}’[_Q:E:-T ' 1'|'|-::||.'|} .

roe . — GERCTEVEOWWA Taput Ha raz, pyb. i’

pak
(Miny — HMILER YNENEHER TEMNADTE CrOPEHWA NEMMEHASIONT ME30B0M0 TONMWBA B PECHETE HA DABCHYI Maccy,

MO’

Mhans — ROAGpEHaHT nonasHorn gedacTerA (KN} 3BTOHOMHER MCTOHHAEGR TENNGOTE, OECNyRHBREIWME 30AaHNE,

Ha craguu «Mpoekts anaqesus () {jllh:rl'lﬂ::l' (., ¥ E BLIMKUCNAKT C UCNONLICBANKEM NPOBKTHOM
N L]

MOWHOCTH COOTRETCTEYIOWME CHCTEM. Ha CTaddk NpeanpoekTHeX NpopaboTork — © yYEToM pesyneTatos
OUEHEA JHERronoTpebne s v TennoIawxTe 30anws no SN 500133307

OF =24k oV LCOI 107"
' i)
r e . - e
{-Jn-:n-m:m =24k Vo TCOIL- 10
Toe kop W Kuyr = YAEMuHAA TENNOIAWMTHAR 1M YORNLHAA BEHTUNALWOHHAR XAPAKTEPUCTHKM J0AHKA,
Br/{s™ K}, onpaognerdHsie no | v |l eapuadras coOTBETCTBEHHD;

Ver — OTANNMBASMEIR OBLOM 308HKA, M
MCON = rpagyco-cy T OTONKTENEROM neproga, Koy,

" CN 50133302012 «CHWN 23-02-2003. Tennoeas 3awmTa ZO0aHnEs
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24 < yCno 4acos B CyTHAX.

EcnK BeMMCIRKIT CROK OKYNSSMOCTH MEDONPUATAR, KACRIOWMKCA WIEEHEPHBIX CHCTEM, SHEprono-
TREhneHHe KOTOPLIX HE ABNAETCA EPYINONOOMYHEM (HANPWMED, CHCTEME! MEXAHWYSCHON BEHTHNALKMKA W KOH-
OAWUACHWMPOBAHKA BOZOYER ), LENecooSpaiHo OKpYIMaTe PACYETHY BEMUYMHY T A0 Brusaiwenn Goneweno
UENOrD JHAYEHHA.

Mpy Gones geTansHsix packeTax b popeyne (4) cneayeT yHUTRIBATE TAKKE OTYUCNEHKA Ha roaonoe
NEOEUNAKT HYBCKSE TEXHWHECKDE 0BCNYHHMBAHKE NPUMEHASMOMD 0E0PYACBAHKA, BKNKYEA PACKOLE Ha JKC-
AMYATALKIO, PEMOHT M OGCNYMHEAHKE (C yHETOM BuINMAT NEpCoHany ). 3TH OTYMCIEHHA NDHHKMEI0T B 3aBK-
CHMOCTH OT COOTEBETCTEVIOWER BENMYKHHE K N0 NpunokeHrs b,

PeleHne cHMTAeTCA IKOHOMAYECKH ODOCHORaHHLIM NP BeNondedur yonoewa T, = T.... Ona nony-
HEHWA HArMAZHOR MNAKCTpayKe pexyneTatos TI0 pekoMEeROYeToA NOCTROHTE rpaduik O3 B 3aBHCHMO-
CTW oT T ONA CRPaBHWBREMEE BagHanToR. B aTom cny4ae aHaderme T B TOYKEe nepecedelns rpadukoe (npw
28 HANMYMK) AT NDAENAKEHHYID BEAWHMHY Ty, (CM. NpUnoxeHre B).

3.2.3 BapHanT ¢ HAapalleHy e (KanuyTan«iau«e) NpoMesyTOYHBIX JoxX0008

Ecnm NpomesyToqHBIE QOX00L, 0SPEI0BaBWNECA BCNENCTEWE CHMHEHWA MOQOBLIR IJHCMNYaTALMOHHEIX
HAOBEKER B PE3YNETATE NEHMEHEHWA JHERroceperakwMs MeponPUATHR, KANHTANUIKPYIOTCA, T. 8. COOTEET-
CTEYKILHE CYMMbl PASMELLAKTCR Ha GAHKOBCKOM QENOIUTE NOA NPoUeHT, 3naderna CO3 yenecoobpaaHes
MPMBCOMTE K MOMEHTY BBOGA 30aHKA B axcnnyataumo T = 0. Torga senwuudy C03 onA gaxaoro papuadTa
CACCHATRESIOT Mo DoprMyne

CA3 =K + 3[r1+ p /100 )7 —1}1{1{: fp) m

rae ZK, 3 W p - om. deopryny (1)

Ecrmi MIBECTHO, YTO JHAYEMHA 3 ONA paidblx NET B TEYEHWE NPEaNonaragMord CpoKa JKCMnyaTanng
A0AHKA, BRIDAMEHHEIE B UEHAX M3 MOMEHT HAYANa IKCNNYATALKA A0AHKMA, MOMYT HE COBNagaTe, ANA pac4eTa
C03 wononeayoT dopuyny

T
CA3=ZK+ Y 9,01+ p/100) )
i=l

rog 3 = caa. Dopeyny (2)

IK W p - cm chopmyny (1)

DaKTHYECKWA JUCKOHTUDOBAHHER CPOK OXyMASMOCTH B 3TOM CNYyYas BuYWCNAKT No ophyne

n(l+ pTy /100)
" 1+ pfron)

(8]

OaneHedw e pacHeTsl NpoBCOAT aHanoruws 3.2.2. BenksrHa T, NpW £andTan aaidl Npo ey To9-
HiulX QOXO00E BCETOA MEHLLE, YeM NPHU QUCKOHTUDOEIHMK, NoO3ToMY 0hNacTe TEXHAKD-IKOHOMHHECKDA Le-
necoolpaIHocTH PEANMIALNA IHeDToCBeDeraowH: MeponorHATHR B 3TOM CNYYas DaclWWpAeTcs.
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Mpunoxenne A
(cnpaBoYHoe)

¥YoenkcHbie XdpPaKTEPHUCTHEKH CHCTEM OTONNEHWA, BEHTUNALWA M KOHOWUHOHWMPOEBA-
HHMA BOo3OyXa ANA pacyeTa KanuTaNbHBIX 3aTPaT N0 YKPYNHEHHLIM NOKa3aTENAM

YOeMbHEE XAPAKTEDUCTHEM CHCTEM OTOMMNEHKA NPUBE0eHE B TatnHue 5.1.

Tabnuwuya A1

Hawmaroeanne obopynoBaHwA En. mam. Hion-so Ha 1 sBT mMOWwWHDCTH CRCTEMEI

_F'a.qmampm YYTYHH I cERUMaKBT 6-8
| PanWaropil NaHenbHeE W ROHBEKTOpE Wwr. kBT 1

TepMoinanaHs LT 1

KpaHel Wapoasie Wwr. 1.5

(NpW aTCYTETEMK TERMOENanaHoe) (2.5)

Ty Bl CTaNEHBIE BOSOMA3I0NDOB0LHEE MHOT. 1A 7=10

TpyBnl METANNONNACTHEOBRE Mor. M 7=10

Toy Okl NONWMEPHEIE Mor. i 7=10

Hacock B~y 0,030 04

CTH KOMINExTayHn TpyvE dmrrHran.

Mprmevarnue — NpoHUE PACXKODOE HE SNEMEHTEL, HE yEEIGHHBIE B TaOnmue A1, cnegyer npUHUMETE B pai-
rEpe 30 % — 40 W CTOMMOGTH Sy MyHHBX DEOWATOROE W HOHBEXTOROE MK 12 % — 16 % cTOMMOCTH NERENEHLLE
PEAMATOPOE, 8 PACKOOE HE MOHTER W Hanadxy — B pazpaps 50 % —
WCNONE30EAHNA METARMOMNACTHEOELN TRYD M CTOMMOCTE QoiHHE OuiTe yBENMHERE HE G0 % OnA yHera craumo-

Yo 0DWeER cTouMmocTy cBopynosanus. Npw

YOSMLHEE KADAKTEPRCTHEA CHCTEM BEHTHIALMA M KDHGMLUMCHWPOBAHMA BOAOYXa MpMBE0eHE B Tagmnaue 5.2,

TaGnuwua A2

HanmeHoBaHNE anNEMEHToE

Kon-eo Ha 1 ThiC. M4 BO30YXCNPOMIEOIATENEHOCTH CHG-
TEMB (L)

Eoanyx0Bogkl CRMpankeHEE |G KOMINEKTYI0-
LLJHAIA )

4-T M° MOBEDXHOCTH

| Boanyxosoakl CEARHEIE {C KOMNMEKTYIOWAMA |

To e

EoanyxopacnpaianUTeni ¥ BETARHbIE DE-
LLIETEI

B

Haumeuoparme obopygoeaHnA

OTHOCHTENEHEA CTOMMOCTE 0G0pyOoEaHnA Ha 1 Thic.
4
B L

MpuTodsse yeTanoern (MY} 8 Gasceon Kom-
MNeKTALUMK: NpUasHan, PUNETDOBANLHAA, Ha-
rpEBaTENLHaA W BEHTHNATODHAR CEELIMK

TiL =16 = 45 Teic. \'iy)
1.5 (L= 16 unn L = 45 TeiC. MJ-"-E]

YeTaHoaKM KOHOAUHOHHPORAHWA BO30Y XS
(WKB) ¢ OXNAQUTEnas W CerLMel YENaHEHNE

Z1(L=16 — 45 TulC. M 1)
27 (L =16 unu L > 45 TeiC. M)

pOTORHLIMA DEMEHEDATODAMM

OHopygoBan9e OnA TenNoyTUNMIALMA C npo- 0,3-0,35
| MERYTOUHEIM TENNOHOCHTENEM _
To ¥e ¢ NMNAcTUHYAT RIMK PEEYISpaTODaMA WA 0,6-07

AETOMATMKA

30 % = 40 %% o7 cTodsocTd Y 1Ny YEB (npe Hani-
KK TEMNOYTANHMAALHGHHONS 0BCRYACRAHKE — C Y-a-
TOM Er0 CTOWMOCTH)

[Tposwe packodsl

0.15-0,2

MonTaw 4 Hanageka

50 %% = 70 % CyMMAPHONA CTOMMOCTH oGopyaoEIHKA
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MNpunoseHne B
(cnpanoyHoe)

OaHHble No cpoky cnyxbel obopygoBaHWA M pacXoQam Ha ero TeXHW4Yeckoe
obcnyxuBaHue

Damuele no cpoxy cnywbs 0B0pya0BaHHA B PECKOOEM HE B0 TeXMEYeckos ob-CNyKHMEaHHE NpHBena-
Hil B Tabnuue B.1.

TaGnuua B.1 _ _ _
KomnoHeHT Cpox cny#be MaoBoe NpO@UNEsTHHECROE TREHMYE- | Pacions Ha CHRTHE ©
CHOE EIE{,HWEIEHHE. BEMHHEA fatko- | RCnnyaralia, %o HA-
I:MH:H. — MAEC), nar bl HE JRCMMYATALWKE, PEMOHT W oh- NETENEHBX 2aTpaT
CAYyHHEaHAE, % KANUTANEHLLE AgTRAT
YETAHOBKW NDHTOMHLIE, B T. 4.
KOHOMUWOHHPOBAHWA BOAOY- 15 4
%a
Boanysooxnanurenia 1520 2
BoagyxoHarpeBaTend anek-
TRHHECKME 15=20 2
To we, Napookmpe 15=20 2
To xe, BogAHEIR 15=20 2-4
KoTen soHgescan MoHHsIA 20 1=2
KoTen aoaoTpyCHBIA © Owl- 20 1-2
MOCOCOM
Kaoren wapoTpyBHbli C© Okl 20 1=2
MCCOCOM
Mopenks, MaiyTHAA 4 raso- 10 4-6
Bas
Kamumnl 15=20 -
KoHgeHcaTopi 20 2
TexuudeckHe cpeqcTea an-
TOMATHIAUMIK CBOpYIOBAHKA 1520 24
CHCTERMA YNDABMEHAA MIAK=
POKNKMATOM — LeHTpansHaa 15=25 4
To #e — yIpaEneHne aauHd-
CTEEH M MOMELEHIREM 15-25 4
Perynupyiowde knanaHe
ABTOMATHYECKHE 15 B
To e, © pyYHBM YNDaRne- 30 4
HIAEBA
KoHBeETOp: 20 1
KomMnpeccopis 15 4
DHNAMIA0WME TAHENTA W 30 2
MOTOMNKK
BoanylHeie BnanaHsl - 20 1
Mt &
BoanywHes KnanaHsl o
INEKTPONDHESLOM 15 4
&
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KamnoHeEHT

Cpak cnysbsl

[MMH. — MarC], neT

Moposos NPpoEHNEKTHHE0ROE TEXHH-
“BCHDE COCMYHMEZHME, BRNHOYHEA
PACKDOL HE SRCNNYATAUWH, DEMOHT W
oBomykuBaHre, % KENUTaNEHEIR 2d3-

Pacsogel Ha GHATWE
SHCNNyaTauMM. % xa-
NATANMNBHLX 3aTpar

MaHbLl, CHPEITEE

Tpar

Oucpdyaopel (AHEMOCTaTbI ) 20 4
BoagyxoBosl ARYXKAHAMN:=
HislX CHOTERM KOHOHUHOHHUpO= 15 4
BaHHMA BO30Y XA
CHCTeEMa BOAOYX0BOO0E ONA
OTEUNET POBEHHOTD BO3OYXa 30 2
CHCTEMa BOAOYXOBOOGS ONA
HEOTRHNETPOBIHHOMND BO3- 30 G
Ayaa
ANEKTPHYECKWA NPpUEoDHEIR 30 0,51
LgAT
NEKTRHYECKDE OTOMNEHKE C©
TEMNOBRIM SEKYMYNATOROM 20-25 1 1
To ®e, C KOHBEKTOPSMIA 20-25 1
ANeKTpHYEcKMid oborpen no- 25-50° 2 20
na [*} ecnuK cpoK

cry#bbl corna-

COBAH C Py

TaATAMK HCNBITA-

HIAHA

B T. 4. anexTpokadenid 25=50 0,5-1
BonosHoil oborpes nona a0 2 20
Menapurans 15-20 2
FacwuprtensHee Sakmn -
MEMGpaHHBIE 15 0.5
PacluvpHTensHeie SakK oT-
KPBITHIE M3 HEQHAESIOWeN 30 1
CTanu
To we, M3 cTan 15 2
BaHTHNALMOHHLIE PELIETEI 20 10
BEHTHNATOPHEE J0BOIHIKKA 15 4
BaHTHNATORR 1520 4
BeHTHUNATODE C NERERMEH-
Hisild PECKOO0M BOIOY XS 15 G
Pamil DHUNETpoR 15 2
CMEHHBIA MaTepHan gMnsT- 1 Q
poa
MaTepuan fUNsTpoR, O4MH- 10 10
LU 31 B A
OrHelane pEroalme Kna- 13 8
MaHbl, NErKO QOCTYNHbIE
Oriesane peHsassULbe kna- 15 15
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Cionsatue matmuis &1

KomnoredT

Cpok crysbs

(MMH. — MaKC), neT

Moooacs NROENEsTHHECHDE TREHWSE-
CEOS aBCMYyHWMBIHWE, BEMOYHEHA Jacxo-
Okl HA SKCNNYATELMED, DEMOHT | o8-
CYHEABIHAE, T KANWTANEHLL JaTpar

PacxoOs HE CHATHE ©
AKCMMyETALMK, % Ka-
MMTANGHBIX 3ETRAT

TonnueHLE Gak
(3300 BannoH
TennoBLle HACOCL

Bpawanwrecs pera-epa-
TOP b

TennoyTANKAIATODE DEKYy=
NeEpaTHBHEE
WENAMHMTENA NaAPOBEE
To #e, PopCyHOYHEBIE M
COTOBBIE

MameputeneHee npubope

Knanai

LBEMraten gHaeioHs e
To @, aNekTprHecke
Tpyte MegHee

To e, KOMNOIMTHES (TR
BOOAHON 0Gorpes nona)
TpyGbi W3 HEKABEMHILLE A
CTanu

TpyGe CTANEHER B BOOA-
HOM CHCTEME OTONNEHKA
To #e, B NapoROH CHUCTEME
CHCTEME TRYDONDOBROOOE
Hacock! UEPEYNALHMOHHBIE
To we, perynHpyessIe
KpacoyHoe NokpeITHE pa-
LHaTopos

PaguaTtopl oToNMTENEHEIE
JanopHEe KNanaKes agTo-
MATHHECKAE

JanopHeie KNanade G pyd-
HilM YIDEENE R
ConHedHER KonnekTop
TpyGHaTeii WwWyMormyLwm-
TéNb

Bak — axkkyMynaTop ropa-
YEH BoOk

EMECCTHBLIA BOOQOHArpeea-
TéNb

FaguaTopHble TEpMOCTaTb
KNAHOpEsEHHan nepaegada

DINeKTpUYECKME NpoBOaa

a0
a0
15-20

15

20

4-10
10

10
10
10
20
30

&0
30

25
14

a0
1020
10-15
20-30

30-40
15

a0
15-25
30

20

20

13
10
30

0,5
0.5
2.4

4

—

- m

5-10

30
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Mpunosenns B
(cnpapoyHoe)

Mpumep TEXHUKO-3IKOHOMHWYECKOTD CPABHEHWA BAPHAHTOR pPeanuiauumu
3HeprocHeperaroWmx MeponpuaTHR

COCTaE JHEprocheperaipMs MepOnNDUMATHA NpW BApHaHTE | ¥ QONONEETENEHEE KANKTANEHBIE 33TRa-
Thi H2 WX OCYLWECTANEHME NPHMBEgEHE B Tabnuue B.1.

TaGnuwua B.1
MeponpuRTHa KammTaneHee aatpans K, pyﬁ

_ﬂ,nnnnummwaﬂ TEMNOHIONALKMA HECBETONPOAPAYHEX  Ha-

DY RHELE O R 0eHMNA 1159270

3ameHa OKOH Ha IHEproa ek THBHEIR 194220

YCTDORCTED TEMASYTHNKAIAUWKA 8 CACTEMAX MEXIHWHECKDRA

BEHTHAALMM W EOHOMUWOHHPOBAHWA BO30YXS 2917449

YOTaHOBKa TERMOKNanaMon y OTOMWTENbHBX NpUOopoR CHo-

T OTONMEHKA 153216

Mroro % = 17958455

KanekyNAUWA LONONHETENEHER KandTankdex 3aTpaT 4na Tabnduye B.1 npregaeda & Tabnuue B2

Tatnuvua B2

MeponpyaTiee Baioeni noxaia- En. Hon-ao JarpaTtel MpuameqaH@e
TeNk Lk Ha &,
pyE.

OononHATEnsHaRA OEwem Tenno- 3 JarpaTel HA TEMNCKa0-
TENNOWICNALAA HE- HADTTALL AW M BOT sl NAUWOHHEN MaTepuan
CRETONPOIPAYHEX

HEPYHHBIX Crpakge- CymmapHan " 7148 a0 JaTparel Ha paboTel No
i Ao AL TENMNOUICNALNH
3ameHa oHoH HA Mnolwage ocrek- ul 747 260 PasHOCTE CTOMMCCTH 00
AHEDTaADhEKTHEHEE NEHKE M NOCNE AAMEHB

YoTpoRCTES TenNo-
YTUMNHIALMIA C NEo-
BAEY TOM MM TEMMN G-
HOCHTENEM B CHCTE= CyMMapHLIA
BAEK MEXAHWHECKDN BOIOYHOOEMEH
BEHTHMALMK | KOH-
LMUACHMDOBAH A

3aTpATEl Ha TENNOYTH-
) nuzaupoHHoe obopygo-
My | BBR30 10,144 BAHWE MPUHATE B pai-
mEpe 15 CTOMMOCTH Npa-
TOUMELY YCTAHOBOK

BO30Y*A _
CpeqHas MoWHOCTE 0a-
YCTAHOBKA TEQMO- Moo npWbopa nprkaTa 1
ENANAHOE ¥ OTOMM- KonuuecTao KBT, NoaTOMY YHCNO Tep-
TensHsx nprbopoa EOMNNEETOR i 152 1002 MOENANAHOE PABHO
CHCTEM OTONMEHAA BAOLLHOCTH CHCTEMEL B

KBT

CyMMapHelit 0FbEM TENNOWICNALMOHHOTD MATEOWANA B KOHCTPYKLIMAX OrPaNOEHHA V.., M, MOKHO
onpedenuTs No dopMyne
Fa La 'l
Vo = 0,8Z(h RiA; fri).
roe Ay = TEMNNONPOBOOHOCTE WCNONEIYERMOND TeNMNoWI0NALBOHHOMD MaTepyana, Br/sm K, npuHvsmas-
MaA No cNpapoHHB DakHsiid AN MaTepUdana, WCnoNbaIyeMong 8 nposKTe,
B ow A - conpoTyenesHe Tennonepegase, o KBT, TENNOWIonMoyem b orpasaainiiMy KoHCTpYELIA

OBoNoYEd 30aHKMA # WX MNoWanes, le COOTEBETCTEEHHD HADYHHEE CTEH, NEREEDLITAA HA0 HEOTAMMNHBAE ML
MOSEANOMN WA TEXHUY2CKMM NOGNONLEr, Nona Mo FEYHTY, YepaasHor NepekpmEHa Ana NoEDBEITHR 1 Op.
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3HaqeHra A NPHHWBAAIKDT N0 ApXUTEETYDHO-CTROWTENLHLIM SepTesan, a M, — B 3apMCHMOCTH OT CpaB-
HABARMOTD BAPWANTA YCTPOWRCTES TEMNOIAWWTsl orpaxgesddia. MNapamaTtp f npeacraegnaet cofon koadidi-
UHEHT TENNOTEXHHYECKONR 0AHOPOOHOCTH COOTEETCTEVIOWEN OrpakieHKa, 8 MHCHHTENL 0,8 cooTeaTcTEYET
CPEAMER A0NE TEPMUYECKOND CONPOTUBNSHKS CNoA TENNOMICNALMK B 0BWEKM CONDOTHENEHHUA OrPasaeHHa
TENMOMSDE0aqYE.

Ecni (kak B HACTOAWEM NPpUMEpE) GNpegenaeTcs oiber JononHUETENsHoR TENNOWICNALMA N7 Bapi-
adTa |l No cpapHednln ¢ BapraHTomM |, BMeCTo K, HeoSxoOMe0 MCNoNsLI0BaETE PazHocTH AR CONpOTHEMNEMIA
TENROMNS0Ee0AYE OOHOHMMEHHEY OrDasOeHuA Measay BAPHAHTAMH. B 3TOM CNyYae MHOMTENE 0,8 He WCnonk-
ayvioT. Pacuet Vo, npr A, = 0,043 BT/ K), a Tamke CyMManHon NNoWany HeCBETONPOIpaHHEX OrpakIeHqi
ngencTaenes B Tabnuye B.3.

TaGnuua B.3

OrpasgsHme AL LR, BT i Ve BT
HapywHaa cTeHa 1750 1,4 0.6 175
MospbiTHe 2397 1.56 0.8 17aE
MepekpeTie HAO HECTANNMBAE MBIM
nonEanoM 29452 1.759 0.8 254
HToro 7148 Mroro BO7

Opyrie ACKOOHE S OaHHEE

— CHHEEHKE OSBRI IKCNNYATALWMOHHBE PECKOO0B 3 Ha TENNCEYIO M ANEKTOHYECKYI0 JHBDIMID 33
cueT aHeprochepesedda Npd Bapuante || no cpapuerkin © BapdadTos | (Gea aueprocheperaiowky mapo-
NpAATHA) A = 988093 pyd.rog;

— Hopma guckonta p = 14 5% rogoeeix;

= PACHETHBIA Cpok cnywbel anadua 50 ner.

MevHasaess K = 0, 3y = A3, Kz = T K, 32 = 0. Buqscnsen CI3 ana kaxgoro eapranTa no gopMyne
{1 1 aancnuaes Tabnyuuy B4 npe yocnosry QMCKOHTHROBAHAA NROMEXYTOMHLY 00X0008.

TaGnuua B 4

T. ner O3, pyo. CO3:, pyb.
0 0 1798455
1 SB8093 20502358
2 2114519 233TAV2
3 3398645 2664490
4 4862548 3037510

Bridmcnaes GeaducKOHTHER  OWMCKOHTHROBRHHLIA COOK OKYNaeMoCTH KOMNNekca sneprocheperan-
WHX MEPONDUATIN No opuyne (31

T, =1798455/988093 = 182 roga
~In(l-14-1.82/100)
= ] [ =2,24 rona
In{l + 147100} ]

Ok

Takum obpaiom, BENUYMHA To HAMHOTD MEHBLLE KAK DACYETHOMD CPOKA CRyedk I0aHWA, TaK W pac-
YETHOM COOKA CNYHDL KOMNOHEHTOR 8o WHEeHeDHEE CHCTEM (NpHnoweHre B). MosTowy & ganksqelwaid
paipaboTee NpdudMmass BapuanT Il CTpowm rpadkid aapucdmoct CO3 o7 T oNA cpaBHroasMelx Bap9daH-
To@E {prcyuoK B.1).

10
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CH3. pyh

Adnn i

I, nar

gt

K

Pucynox B.1 = 3asmcumocte CO3 o7 T 4NA cpapHMBISMEIX BADHAHTOR NPM QUCKOHTHDOEIHAN
MPOMERYTOYHEL OOKGO0E

Bouonaen CO3 ana obous papranToe no qopsayne (6) Npd yCNoaqd KEaNdTannaagkm NEoMesyTod-
HEE QOXOO0R W 3ancnHaes Tabnduy B.5. B cuny Toro, 410 3; = 0, B gandown cnyvae C03; = ¥ K = const npr
nepbes T,

TabGnwua B.5

T. nar 203, py. CO3:, pyb.
0 0 1708455
1 GBA093 1708455
2 2114519 17968455
3 308645 1796455
4 4BB2548 1798455

BhiMMCnAeM GUCKOHTHPOBAMHEIA COOK OKYNASMOCTA KOMNNEKCE IHEDMOCBEDeralolMy Mepon praTHi no
dpopeayne (B):

CInfl+14-1.82/100)
Il + 14/100)

-

< rona.

Taram chpazos, sanuurHa T, A 308CE HAMHOM MEHLLWE PACYHETHOND CROKa chyxGel KaK 30aHKa, TaK 1
KOMNOHEHTOR &M0 HHAEHEDHBEIK cicTes (npunoseHde B) Moatomy & QansHeRwel pazpaboTee NEUHEMac
BapuauT Il. CTponn rpadrdki sasicikmocTd CO2 o7 T ANA COABHMBEAEMEY BADHARTOR [pHCyHOK B 2]

1
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o0, ppd

Pucyuok B .2 - 3apucHMocTe CO3 oT T O4NA CpagHWBAEMEIX BARWAHTOD NP KANKTANAIA LA
MNEOMERYTONHBIX 00X0008

¥OK  689.86:006.354 OKC 91.040

Kriodeake Cnoea; 3HeproabesTUBHCCTE, A0aHKA, IHCHOMIYECKkad MMPeTUEHOCTE, JHEDMETHYRCKARA CHCTEMA

Mogrecado B nedats 12.01.2015.  dopmar G0xE4 ",

Yononed. n. 1,86, Twpasw 33 awa. 3ax. 111,

MooraToRNeEHD HE COHOBE 3NEKTROHHEHA BEQCKA, NPESECTH EFEHHDH [.."\EJPEIEUT"-IHHDM CTaHnapra

T ¥ oCTAHOART RHESOEMs

1238495 Mockea, MpasatHeiR nep., 4.

werw gostinfa.ne infoigostinfo.ru
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