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1 PASPABOTAH ®deaepanbHbiM roCyaapCTBEHHbIM OHOAXKETHLIM 00pa3oBaTeNbHbIM yYpexaeHneM
BbICLLErO NpodheccuoHansHoro obpasosaHns «KMOCKOBCKMI FOCYAaPCTBEHHbIA CTPOUTENLHbIW YHUBEPCUTET»
(®rBOY BMNO «MICY»)

2 BHECEH TexHuyeckum KOMMTETOM Mo ctaHaaptusauumn TK 465 «CTpouTenscTBoy

3 YTBEPX/EH 1 BBEOEH B OEMCTBWE Mpukasom deaepanbHOro areHTCTBa N0 TEXHNHECKOMY pe-
rynupoBaHuio u metponorum ot 11 gekadbpsa 2014 r. Ne 1967-ct ¢ 1 uions 2015 .

4 Hacroswwuin craHgapT paspaboTaH C Y4eTOM OCHOBHBLIX HOPMATUMBHBLIX MOSMOXEHUA E€BPOMNENCKOro
pernoHanbHoro craHgapta EH 15459:2007 «3HeproappekTuBHOCTb 3gaHui. MeTogmka 3KOHOMUYECKON
OL|EHKM dHepreTuyeckux cuctem B 3gaHusax» (EN 15459:2007 «Energy performance of buildings — Economic
evaluation procedure for energy systems in buildings», NEQ) B 4actu ucnonb3yeMon TEpPMUHOSOTUM,
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cmaHlapmebi». B cniyyae nepecmompa (3ameHbl) unu OmmeHbl Hacmosuweao cmaHdapma coomeemcm-
syroujee ysedomneHue 6ydem onybnukosaHo e bnuxatiuem ebirycke UHOPMayUoOHHO20 yka3amena «Ha-
yuoHarsbHble cmaHlapmbily. Coomeememeytowjasi UHghopmayusi, yeedoMneHue U meKcmael pasmeuiaromes
makxe 8 UHhopmayuoHHOU cucmeme obwea0 Mnosib30saHuss — Ha ochuyuansHoM catime ®edeparbHo20
azeHmemea ro MexHU4YeCKoMy pe2ynuposaHuro U Memponoauu e cemu ViHmepHem (gost.ru)
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Hacrosiuui cTaHaapT He MOXET ObiTb MOMHOCTBIO MIIM YACTMYHO BOCMPOM3BELEH, TUPAXUPOBAH U
pacnpocTpaHeH B KadecTse o(uUMansHOro usaaHus 6es paspelueHnst deaeparnbHOrO areHTCTBa Mo TeXHUYe-
CKOMY PErynmpoBaHu1io 1 METPOINOTMu
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BBeaeHue

Hacroawumin cTaHaapT CooTBETCTBYET TpeboBaHuAM heaepanbHbix 3akOHOB Ne184-93 ot 27 aekabps
2002 r. «O TexHu4eckom perynupoBaHumy, Ne 261-d3 ot 23 Hosi6psa 2009 r. «O6 sHeprocbepexeHnn u no-
BLILLEHUM SHEPreTUYECKON IPAEKTUBHOCTU U O BHECEHUU U3MEHEHUN B OTAENbHbIE 3aKOHOAATENbHbIE akK-
Tbi» u Ne 384-d3 ot 30 aekabpsa 2009 r. « TEXHUYECKNIA pernameHT 0 6e30NacHOCTU 3aaHWit U COOPYXKEHMIIY .
CraHgapT coaepxuT MeToguveckue ykasaHus v npoueaypbl pacyeta TeXHUMKO-39KOHOMUYECKUX nokasarenem
MH)XEHEPHBIX PeLLEeHNin B 006nacTu NpoeKTUPOBaHUSA OKPYXatoLLen cpeabl 34aHus u cnocobbl OLEHKM ux ab-
COMIOTHOW M OTHOCUTENbHOW IKOHOMMYECKOW 3pdekTuBHOCTU. CTaHAapT SABMNAETCA OAHMM K3 6a30BbIX
cTaHaapToB Ansi 060cHoBaHMA Haubonee LenecoobpasHoro ¢ TEXHUKO-9KOHOMUYECKON TOUKU 3PEHUSI Bapu-
aHTa peanusauun sHeprocbeperaowmx MepoONPUSATUIA B 34aHUM 1 BbIBOpa MX ONTUMArILHOrO coveTaHus. B
cTaHgapTte UCNonb30BaHbl HEKOTOPbIE NonoxeHusa pekomeHgaunin P HIM ABOK 5-2006 «Pekomengauum no
OLIEHKE 3KOHOMMWYECKOW 3MMEKTUBHOCTU MHBECTULIMOHHOTO MpPOEKTa TennocHabeHnusa. OOLme nonoxe-
HUAY.
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HALUMWOHANBbHBLIN CTAHOAPT POCCUNCKOWN GEAEPALUMN

3HEPFOS®®EKTUBHOCTb 3AAHUN
MeToaMKa 3KOHOMUYECKOMN OLIEHKU IHEPreTUYECKMX CUCTEM B 3AaHUSAX

Energy performance of buildings. Economic evaluation technique for energy systems in buildings

Data BBeaeHus — 2015—07—01
1 Obnactb NpUMeHeHus

Hacrosiuii cTaHaapT yctaHaBnMBaeT TpeboBaHUsi U NpaBuna pacvyeToB 9KOHOMUYECKOW 3dPeKTUB-
HOCTW BapuaHTOB 3HeprocBeperawoLx MeponpusaTuil B 34aHUAX U Bbibopa Haubonee LenecoobpasHoro
BapuaHTa peanusaumm Takux MepPonpuUATUA.

TpeboBaHKUA HACTOSILLEro CTaHaapTa pacnpoCTPaHSIOTCA HA XXUnble U OOLUEeCTBEHHbIE 34aHUSA HOBOTO
CTPOUTENBLCTBA M PEKOHCTPYMpPYEMbIE, a Takke Ha obopyaoBaHUe CUCTEM OGecneveHus Mukpoknumara B
OaHHbIX 30aHUAX.

2 TepMuHbI U onpepeneHus

B HacTofiLlem cTaHaapTe NPUHATLI CrEAYIOLLUe TEPMUHBI C COOTBETCTBYIOLIMMKM ONPEAENEHUSIMK:

2.1 auckoHTUpOBaHue: NnpuBeaeHne Bcex DyayLUMX 4OXOA0B M 3aTpar K MOMEHTY Hayana unm KoHua
PacyETHOro cpokKa.

2.2 HOpMa AUCKOHTA: HOpPMa, UCNONbL3yeMasi NPU AUCKOHTUPOBAHUM [OXOA0B U 3aTpaT U Y4uTbiBalo-
Las Hanuyue 6aHKOBCKOro NPOLEHTa, Nokasarernb MHMAALMKA N PUCKU MHBECTULIUNA.

2.3 KanuTanbHbIe 3aTpaTbl. €AMHOBPEMEHHbIE 3aTpaTbl HA CO3[lJaHNE HOBLIX, PACLLUMPEHME U PEKOH-
CTPYKLMIO AEWCTBYIOLLMX OCHOBHBIX (POHAOB (MALUMH, 34aHWIi, 000PYAOBAHUS, UHKEHEPHBIX CUICTEM U T. N.) U
NPOW3BOACTBEHHBLIX MOLLHOCTEN. OTU 3aTpaThbl BKIIOYAIOT B ceba pacxofbl Ha NpoekTupoBaHue, npuobpere-
HWE MaTepuanos, CUCTEM U UX KOMNOHEHTOB, MOAKIMIOYEHNE K MCTOYHUKAM 3HEPropecypcoB, MOHTAaX, ycTa-
HOBKY, HanagKky u BBEAEHWE B 3KCrnyaraumio.

2.4 nokasaTtenb MHGNALUMK: r0A0BOE 0OECLEHEHNE BanIOThl, BbIpaXXaeMoe B NpoLeHTax (Kak npasu-
no, No NoKynatenbHOW cnoCOBHOCTM UMK MO OTHOLLUEHWIO K APYrOi BanioTe).

2.5 NnpogoNMKNTENbHOCTL PAacyeToB: NMepuod BPEMEHW, B TEYeHME KOTOPOro MPOBOASATCH PaCHEThbI
COBOKYMHbIX AUCKOHTUPOBAHHbBIX 3aTpar, HauMHas 0T MOMEHTa BBEAEHUA 00bekTa B KkCnnyaraLuio.

2.6 pacyeTHbII CPOK: NPOMEXYTOK BpeMEeHU C MOMEHTA BBOAA 3AaHWSA B 3KCNMyaTaLuio 40 MOMEHTA,
AN KOTOPOro onNpeaensieTcs KOHKPETHOE 3HAaYeHNe COBOKYMHbIX AUCKOHTUMPOBAHHBIX 3aTpar.

2.7 coBOKYNHble OUCKOHTUPOBaHHbIe 3aTpaTtbl; COA3: nokasarenb, yunTbiBaOLWMIA NPUPOCT Kanu-
TanbHbIX 3aTPaT W SKCMyaTaLMOHHbIX U3EePXKEK B TEHEHNE PACYETHOrO CPOKA C Y4ETOM HOPMBI AUCKOHTA.

2.8 CpOK OKYynaemoCTW: MPOAOIIKUTENbHOCTb NEPUOAA OT BBEAEHUS OOBLEKTa B JKCMsyatauuio o
MOMEHTA, KOTAa BO3HWKAET NPEBbILIEHNE SKOHOMUW IKCNIYyaTaLMOHHbIX U3AEPKEK Had LOMONMHUTENbHLIMU
KanuTanbHbIMK 3aTpaTamMu.

MpuMeyaHue—Cpok oKynaeMocT MOXeT BbiTb 6€3AUCKOHTHLIM N AUCKOHTUPOBAHHLIM.

2.9 akcnnyaTauuoHHble pacxoAbl (M34epPXKU): CTOUMOCTHOE BbipaXKeHME BCEX PecypCoB, WUCMONb-
3yembIx AN PYHKUMOHUPOBAHUA 34aHUSA U (UNIU) €r0 MHXXEHEPHbIX CUCTEM B TEYEHUE OMNpeaeneHHOro npo-
MEXyTKa BpeMeHu (HanpumMep, 3a roa).

3 OCHOBHble HOPMaTUBHbLIE MOSIOXEHUS

3.1 O6mue nonoxeHusn

TexHuko-akoHoMHuyeckoe obocHoBaHue (TOO) MOXET ObiTb OCYLLECTBAEHO HAa CTaAuK NPeanpPOeKTHbIX
npopaboTtok unn Ha cragun «[MpoekT» Npu yCTAaHOBMNEHUU YPOBHS TENNO3ALUMTHBLIX MOKa3aTenen orpad-
JaloLmx KOHCTPYKLMA 3AaHUA U paspaboTke aHeprocOeperalowmx MeponpuaTuii Ans obcnyxmeatowmx 3aa-
HWE UHXXEHEPHbIX cucTeM. MNpu 3TOM yuuTbIBAIOT 3aTpartbl TENSIOBON U 3NEKTPUYECKOW 3HEPrUM U BOAbl HA
obecneyeHne XU3HEAEATENbHOCTU 3AaHUS: OTOMNSIEHUE, BEHTUNALMIO U KOHAMLIMOHMPOBAHWE BO3AyXa, XO-
nogHoe soaocHabxeHue u ropavee BogocHabxenue (MBC), anekTpoocselieHue, paboTy anekTpoBLITOBbLIX
nNpMGOPOB M OpPITEXHUKW, MycopoyaarneHue. TexHONOrMYeckux noTpeduTenein aHeprun AONyCKaeTca NpyuHu-

Uspanune opuumansHoe



FOCT P 56295—2014

MaTb BO BHUMaHUE B KAYECTBE UCTOMHUKOB TENNONOCTYNNEeHun B 3aaHune. Pesynsrarel TOO ucnonb3yor Ang
BbIOOpA LEenecoobpasHOro BapuaHTa NPOEKTHOTO PELIEHUS.

TexHUKO-9KOHOMUYECKOE CPaBHEHME BAPUAHTOB MPOEKTHLIX PELUeHUd PEKOMEHAYETCSl BECTU MO 3Ha-
yeHuio C13, CBA3aHHbLIX C AOMOSNIHUTENbLHLIMU KANUTaNOBNOXEHUSMU M YPOBHEM FOZI0BbIX 9KCMIyaTaLuOoH-
HbIX U3JEpXEeK C YYETOM U3MEHEHUN LeH U TapudOB HA SHEPrOHOCUTENU, a TaKKe PUCKOB KanuTanoBroXe-
Hun. Kputepmem 3KOHOMUYECKOW LEenecoobpasHOCTU ABNSETCA NPeBbiLUeHNe rof0BOM 9KOHOMUW PacxOAoB
Ha TENsIoBYIO U SMEKTPUUECKYIO 3HEPTUIO, NOSMyYEHHOW 3a CYET NMPUMEHEHUs1 KOMMIeKca aHeprocheperato-
LLMX MEPONPUATUIA, HAA roA0BbLIM NPOLEHTOM 32 KpeauT, B3ATbIA ANs OCYLLECTBNEHUA KanuTanoBnoXeHun B
9HeprocHeperaowme MeponpuaTua. Ecnu kanutanoBnoxeHusi OCyLLIECTBNASIIOTCA U3 COOCTBEHHbLIX CPEACTB
MHBECTOPA, KpUTEPUEM SIBMAETCA NPEBbLILIEHUE TOAOBON 3KOHOMWM HaZA YNYLUEHHOW MpUOLINbIO, KOTOPYIO
MOXHO ObI10 6bI NONMYYMTb, €CAM BMECTO 3aTpaT Ha SHeprocbepexxeHue COOTBETCTBYIOLLYIO CYMMY pa3Mec-
TUTb HA BAHKOBCKOM JAeno3ute.

3.2 CymiHOCTb MEeTOANKHN

3.2.1 Kputepum BbIGOpa KOMNNEKCA UHKEHEPHBIX PELLEHUH

BbiOOp KOMMMEKCA WHXEHEPHbIX PeLUeHUi No 00ECNeYEeHUIO KU3HEAEATENbHOCTN 34aHUA OCYLLIEeCTB-
nserca Ha ocHose TOO no pesynbrataM OLEHKW TENNO3aLMThl M SHEPronoTpedneHusa 3aaHua B COOTBETCT-
BuK ¢ CI 50.13330" , a UMEHHO — C YY4ETOM FOA0BOr0 TENNONOTPEONEHUA cUCTEMaMU OTONNEHUS, BEHTUNS-
UMK 1 (MNK) KOHAULIMOHMPOBAHKUSA BO3ayxa u BC, a Taioke rogoBoro anekTponoTpedneHnsa cuctemamu anek-
TPOCHAOXEHUA U YPOBHA TENNO3ALUUTBI HAPYXKHBIX OrPaXKAAloLMX KOHCTPYKUWIA NPU U3BECTHLIX XapaKkTepu-
CTUKaX TENOU30NALMOHHOro MaTepmuana n 3anofiHeHUN CBETOBLIX NPOEMOB.

3.2.2 PacyeT ¢ AUCKOHTUPOBAHWEM NPOMEXKYTOYHBIX 40X0A08B

Ecnu npomMexyTouHble A0X0Abl, 06pa3oBaBLUMECA BCNEACTBUE CHWXEHUA FOAO0BbIX 3KCNIyaTaLMOHHbIX
u3gepXeK B pesynbrate NPUMEHEeHUs aHeprocoeperatowmx MePONPUATUIA, y4acTBYIOT B 060pOTE JEHEXHbIX
cpeacTB (TpaTAaTCA Ha 3apnnary, noraweHue Kpeautos U T. 4.), BenuuuHy CI3, py6., npuBeAEHHYIO K KOHLY
pacyeTHOro cpoka 7, neT, ANA KaXaoro BapuaHTa paccynTbiBaloT No hopmyne

CI3 =ZK(1+ p /100 )T+3[(1+p/1oo )T—J}loo /p), ™

rae ZK — CyMMapHble AONONHUTENbHbLIE KanuTanbHble 3aTpaTbl HA OCYLUECTBMEHME MPUHATOIO KOM-
nrnekca sHeprocbeperaoLmMx MeponpusaTui, pyob.;

3 — CyMMapHbie roi0BbI€ IKCMIyaTaLMOHHbIE U3AEPXKKU, pyD./roa, B LUeHaX HA MOMEHT Hayana 3KC-
nnyarauuu 3aaHus;

p — HOpMa AUCKOHTA, %, NPMHUMaeMasi B pasmepe He MeHee AeUCTBYIOLIeN CTaBku pecduHaHCMpoBa-
Hust LIB Po.

B 4acTtHOCTM, Npu OTCYTCTBMU TaKMX MEPONPUATMIA AonyckaeTca NpuHaTL XK = 0. HekoTopble gaHHbIe
ANs OUEHKM KanuTarnbHbIX 3aTpaT Ha CUCTEMbl OTOMJSIEHWSl, BEHTUNSAUMM M KOHAWLMOHUPOBAHUS BO3ayxa
NpuBEAEHbI B NPUNOXEHUN A, @ Ha YCTPOWCTBO AONONHUTENLHOW TENMOU3ONALMKU U 3aMEHY OCTEKIIEHUSI — B
npunoxeHun B.

[ns okoHYaTenbHO NPMHUMaeMoro BapmaHTa 3HadeHue C3 A0mMKHO ObiTb HAMMEHbBLLVM.

Ecnun n3BecTHo, Yto 3HaYeHUss CyMMapHBLIX FOA0BLIX 9KCNyaTaLMOHHbIX U3aepxek 3 Ans pasHbIX NeT
B TEYEHUE NpeanonaraeMoro cpoka akcrniyarauuu 3faHusi, BolpaXXeHHbIE B LIEHAX HA MOMEHT Hayana aKc-
nnyarawuuu 3gaHus, MOryT He coBnagatb, Ang pacyeta CA3 cneayer ucnonb3osats opmyny

r .
CIB=3K(1+p/100)" +33,(1+ p/100)" , @
i=1

rae 3;— BenuunHa 3 Ang i-ro roga ¢ MOMEHTA Havana akennyarauuu 3aanus; XK, p, @ u T — oM. dop-
Myny (1).

MakcumManbHbIi AUCKOHTUPOBAHHbIN CPOK OKYNMaeMOCTU Tax MPUHATOTO KOMMIeKca ycTaHaBNMBaeTcs
MO COrnacoBaHWIO C 3aKas4ukoMm, HO He Bonee 5 neT. dakTUYECKUA SUCKOHTUPOBAHHbIA CPOK OKYNnaemocCTy
BbIYUCNAT NO hopmyne

" CIM50.13330.2012 «CHuIM 23-02-2003. Tennosas sawuTa agaHunii»
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_ —In(1- pT;/100)

% In(1+ p/100) ©)

rae To — 6e3auCKOHTHBII cpok okynaemoctu, net: 7' = ZK/AD .

3aech AD — CHIKEHME TO0BbIX IKCTTYyaTaLMOHHBIX PACXOA0B O HA TEMMOBYIO U SNEKTPUHECKYIO IHEP-
U0 3a cyet aHeprocbepexenus, py6./roa, BbluucnseMoe no popmyne

AD =31 -3y . @
3nech
2, ;7 =086 (Qr +OF +QF) C,.Eiy-10°
1,11 = V0% remn\Zor T Yeent(xs) ™ T8 I,H+ antLII . (4a)

Unaexkcsl | 1 Il 06osHavator 3, O, , Q;em(KB), QF, v E, onpeaeneHHble COOTBETCTBEHHO N0 BapuaH-

Tam | u 1l ycTpoiicTea 3aaHuUs 1 €ro MHKEHEPHbIX CUCTEM NO pesynbTatam OLEHKU SHepronoTpedneHus 3aa-
HuA. B BapuanTe | sHeprocGeperaioLime MeponpusiTusi He npeaycMarpusatotcest; sapuant |l npegycmarpusa-
€T Hanu4yue Taknx MeponpUATUN;

r T T
Oor+ Oger (B)” QOrs — TOA0BOE TEMNONOTPEGNEHUE CUCTEM OTOMNEHUS, BEHTUNALUMM U KOHAULMOHM-

poBaHuMA BO3gyxa cooTBeTcTBEHHO U MBC, MBT-u/r;

E - ropoBoe anekTponoTpebneHme cucteM arnekTpoCHabXeHns 3aaHusA, B TOM Yucne Ans OCBELLEHUS,
anekTpobbITOBLIX MPUGOPOB U OPITEXHMKM, A TAKKE MPUBOAOB UHXEHEPHLIX CUCTEM 34aHUA U €r0 TEXHONMO-
rudyeckoro o6opyaosaHus, MBT-y/r.

0,86 = 3,6/4,19 — koacpduumeHT nepecyera us MBr-y B kan;

Crenn — AEUCTBYIOLLMIA Tapu Ha TENMOBYIO dHEPruIo, py6./Mkan;

Can — TO XK€ Ha BNEKTPUYECKYIO 3HEPruIo, py0./(kBT-v).

MpuUMedYaHue—NPpK YCTAHOBKE B 34aHUN @BTOHOMHBLIX UCTOYHUKOB TEMITOThI, MCMONB3YIOWUX ra3oBoe TonAn-
BO, YCIIOBHYH BEMNUYUHY Crenn PACCHUTLIBAKOT CrEAYIOLNM 06pa3oM:

Cras '4190/(Q£1?g 'T]Term) ,

roe Cras — eACTBYIOLUIA TapUD Ha ras, py6./HM3;

ab
ng — HU3LWas yaenbHas TenrnoTa cropaH1s NPUMEHSEMOro ra30Boro TONMUBa B pacyeTe Ha pabouylo Maccy,

M,El)K/HMS;

Nrenn — KOSPULMEHT NonesHoro geicTauns (KM/1) aBTOHOMHbBIX UCTOYHUKOB TennoThl, 0GCNyXuBatoLWUX 3aaHune.

r
BEHT(KB

MOLLHOCTW COOTBETCTBYIOLLMX CUCTEM; Ha CTaguu NPEeAnpoeKkTHbIX NpopaboTok — C y4eTOM pe3ynbraToB
OLEeHKN aHepronoTpebrneHus u TennosawmTel 3aaHua no  CIM 50.13330™

Ha craguu «Mpoekt» 3Havenus Qf., O ) QL 1 E BbIMUCTISIOT C MCNOMb30BaHUEM NPOEKTHOM

OF, = 24ksV,,[COM-107%
’ ®)
or 24k iV o TCOIT-107°

BEHT(KB)

rae kos W Ksenr — YAENbHAS TENNO3alUMTHAA U yAENbHAA BEHTUISAILMOHHAA XapaKTEPUCTUKU 3OAHUSA,
BT/(M3-K), onpeaeneHHsle no | u Il BapuaHTam COOTBETCTBEHHO;

Vo — OTANIMBaEMbIN 0GbEM 34aHMSA, M

[COIT - rpagyco-CyTKM OTONUTENbLHOIO nepuoaa, K-cyr;

" CM 50.13330.2012 «CHwuIM 23-02-2003. Ternnoeas 3aluTta 3gaHnin»
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24 — 4ncno 4yacoB B CyTKax.

Ecnu BbMMCHAIOT CPOK OKYyNnaemoCcTu MeponpuUATUN, KacaloLMXCS UHXKEHEPHbIX CUCTEM, SHEepromno-
TpebneHne KOTOPbIX HE ABNSAETCHA KPYINOrOANYHbLIM (Hanpumep, CUCTEMbl MEXaHUYECKOW BEHTUNSALMU U KOH-
AULMOHNPOBAaHNA BO3AyXa), LienecoobpasHo OKPYIMsATb PacveTHYIO BENUUYUHY Ty A0 Bnikaniwero 66nbLuero
Lienoro 3HavyeHus.

Mpn Gonee getanbHbIX pacyeTax B hopmyne (4) cneayet y4nTbiBaTh TaKKe OTYUCIIEHUS HA FO40OBOE
NpohUNaKTUHECKOE TEXHNYECKOE 0OCMY>XMBAHUE NPUMEHSEMOro 060pyA0BaHUSA, BKIOYAsA PacXodbl HA JKC-
nnyarauumio, PeMOHT U 06CnyxMBaHne (C y4ETOM BbINMAT NEepCoHarny). 3Tu OTYUCNEHUS NPUHUMAIOT B 3aBU-
CUMOCTU OT COOTBETCTBYIOLLEN BENUYUHLI K NO NPUITOXEHUIO B.

PelueHne cuntaercss sKOHOMUYECKM ODOCHOBAHHLIM MPU BbINONHEHUUN YCNOBUS Ty < Thax. ONA nony-
YEeHUSa HarmnagHoN unncTpauumn pesynsratoB TOO pekomeHayeTcs noctpoutb rpacdukn CO3 B 3aBUCMMO-
CTu OT T Ana CpaBHMBaeMbIX BApPUaHTOB. B 3TOM criyyae 3HadeHue T B TOUKe nepeceyeHus rpacukos (npu
€€ Hanu4uun) aaet NPUBNMXKEHHYIO BENUYUHY T, (CM. Npunoxexue B).

3.2.3 BapuaHT ¢ HapaweHuem (kanutanusaymein) NpoOMeXyTOUHbIX 4OX040B

Ecnu npomexxyTouHble 4ox0Abl, 00pa3soBaBLUMECs BCMEACTBUE CHUXEHUS rof40BbIX 9KCMNyaTaLUOHHbIX
U3AEPXKEK B PE3YNbTATE NPUMEHEHUS HEProcOeperaoLmMx MEPONPUATUIA, KANUTANM3NPYIOTCS, T. €. COOTBET-
CTBYIOLLME CYMMbl pa3MeLLaloTcs Ha DaHKOBCKOM Aeno3uTe noj npoueHT, 3HaveHus CO3 uenecoobpasHee
NpUBOAWUTL K MOMEHTY BBOAA 3aaHusa B akcnnyatauyuio 7 = 0. Torga Benumuundy CA3 anda ka)goro BapuaHTta
paccuuTbIBalOT MO hopmyne

CJ13 :EK+9|_(]+p/IOO )T—1}100 /p), ®

rae 2K, 3 u p — cm. chopmyny (1).

Ecnu n3secTHo, 4YTO 3HaYeHMa O ANs pas3HblX NMET B TEYEeHUe npeanonaraemMoro cpoka akcnnyarauuu
30aHuSA, BbIPAXXEHHbIE B LEHAX HA MOMEHT Havana akcnnyarauuu 3agaHusi, MOryT He coBnagarb, Ans pacyeta
CA3 ucnonb3yiot popmyny

T
CI[?):ZK-I- 291(1+p/100)l , @
i=1
rae 3, — cMm. chopmyny (2);
2K un p-cm. popmyny (1).
DaKTUYECKMIN ANCKOHTUPOBAHHbIN CPOK OKYyNaemMoCTW B 3TOM CIy4ae BbIMMCNIAIOT Mo hopMyne

_In(1+ p7;/100)
% In(1+ p/100)

®

JanbHelune pacyeTbl NPOBOAAT aHanornyHo 3.2.2. BenuuuHa T, NpU Kanutanusauum npoMexXyTouy-
HbIX JOXOA4OB BCErga MeHbLUE, YEM MPU QUCKOHTUPOBAHUM, NOITOMY 00NacTb TEXHUKO-9KOHOMMUYECKON Lie-
necoo®pa3HOCTK peanu3auun sHeprocbeperatoLmx MeponpusTUili B 3TOM Criyyae pacLumMpsieTcs.
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MpunoxeHue A
(cnpaBo4Hoe)

YaenbHble XapaKTepucTukn CUCTemMm oTonrieHund, BEeHTUuNnsAumMm 1 KOHQMUMOHUpoOBa-
HUA BO3AyXa OnA pacyeTa KanutaribHbIX 3aTpaTt No YKPYNHeHHbIM noKasaTternsm

YaenbHble XapakTepUCTUKN CUCTEM OTOMMEHMA NpuBeaeHbl B Tabnnue A.1.

Ta6bnuuya A1

HavmeHoBaHWe obopyaoBaHus Ef. nam. Kon-Bo Ha 1 KBT MOLLHOCTW cUCTEMbI
Pagunaropbl YyryHHble cekumsa/kBr 6-8
Pagunartopbl NaHenbHbIE U KOHBEKTOPbI Wwr./kBT 1
TepmoknanaHbl LUT. 1
KpaHbl Wwaposble LUT. 1,5
(Npun OTCYTCTBUKM TEPMOKIIANAHOB) 2,5
Tpy6bl CTanbHbIE BOAOra3onpoBOAHbIE nor. M 7-10
Tpy6bl METANNONNACTUKOBBIE nor. M 7-10
Tpy6bl nONMMEpPHbIE nor. M 7-10
Hacocbl M/ 0,03-0,04

CTW KOMNAeKTaLUnn Tpy6 doUTUHramu.

MpuMeYyaHWe — Npoune pacxofdbl Ha SMEMEHTHI, HE ykasaHHble B Tabnuue A.1, cneayeTt NnpUHUMaTh B pas-
mMepe 30 % — 40 % CTOMMOCTM YYryHHbIX pafuaTopoB U KOHBEKTOPOB Unu 12 % — 16 % cToMmMocTU NaHenbHbIX
pagunaTopos, a pacxofbl Ha MOHTaX W Hanaaky — B paamepe 50 % — 60 % obueit ctoumocTu obopyaoBaHus. MNpu
1crnonb3oBaHUM MeTasonIacTMKoBbIX TPy6 UX CTOMMOCTE AoMmkHa BbiTb yBenuyeHa Ha 60 % Ans ydeta CTOMMO-

YaerbHble XapakTepUCTUKW CUCTEM BEHTUMALMN U KOHANLIMOHUPOBAHNA BO3AYyXa NpuBeeHbl B Tabnuue A.2.

Tabnuuya A2

HaumeHoBaHWe areMeHToB

Kon-Bo Ha 1 Tbic. M4 BO3/yXONpPOU3BOAUTENBLHOCTU CUC-
TeMbl (L)

Bo3sayxoBoabl cnupanbHble (C KOMMNEeKTyo-
LMMK)

4-7 M’ NOBEPXHOCTH

Bo3ayxoBoabl CBapHbIe (C KOMMNNEKTYIOLLMMU)

To xe

BosgyxopacnpesenuTenu 1 BuITsOKHbIE pe-
LUETKM

»»

HaumeHoBaHue o6opynoBaHus

OTHOCHUTENbHAA CTOMMOCTL 060pyaOBaHUS Ha 1 ThiC.
3
MM L

MputouHblie yctaHoBku (MY) B 6a30BOI KOM-
nnekTauuu: npuemMHas, unsTpoeansHas, Ha-
rpesaTtenbHas U BEHTUNATOPHAS CEKLWU

1 (L =16 — 45 TbiC. M°/4)
1,5 (L <16 unu L > 45 Tbic. M)

YCTaHOBKM KOHAULMOHUPOBAHUA BO3AyXa
(YKB) ¢ oxnagutenem u cekumnen yBnaxxHeHus

2,1 (L = 16 — 45 TbiC. M°IY)
2,7 (L <16 unu L > 45 Tbic. M°/4)

POTOPHLIMU PEreHepaTopamm

O6GopyaoBaHue ans TENNOyTUNM3aumm ¢ npo- 0,3-0,35
MEXYTOYHbIM TEMNMOHOCUTENEM
To e ¢ nnacTuHYaTbiMKU pekyneparopamu unu 0,6-0,7

ABTOMAaTHKA

30 % — 40 % ot croumoctu MY unu YKB (npu Hanu-
YUK TENNOYTUNN3ALIMOHHOTO 0GOPYAOBaHUS — C yye-
TOM €ro CTOMMOCTH)

[Mpo4yne pacxogbl

0,15-0,2

MoHTaX 1 Hanagka

50 % — 70 % cymmapHoi ctoumoctu o6opyaoBaHns
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MpunoxeHue b
(cnpaBo4yHoOe)

[aHHble nNo CPOKYy CIyXObl 000pyaOBaHUSA U pacxofaM Ha ero TeXxHMYeckoe
obcnyxuBaHue

JaHHble no cpoky cnyx6bl 000pyAOBaHUS U pacxoaaM Ha ero TEXHUYeckoe ob-cryxuBaHue npuseae-
Hbl B Tabnuue B.1.

Tabnuua B.1
KoMnoHeHT Cpok cnyx6ebl [opgoBoe npodunakTuyeckoe TexHuye- | Pacxofbl Ha cHATUE ¢
ckoe obcnyxuBaHue, BKIoYasi pacxo- | akcnnyartaumu, % ka-
(MUH. — MaKc), neT | Abl Ha aKcnnyaTaLmtio, PEMOHT 1 06- nuTanbHbIX 3aTpar
CcryxuBaHue, % KanuTanbHbIX saTpar
YCTaHOBKU NPUTOYHBIE, B T. Y.
KOHAULMOHMPOBAaHNSA BO3AY- 15 4
xa
Bosagyxooxnaautenu 15-20 2
BosayxoHarpeBaTenu anekx-
Tpudeckue 15-20 2
To e, napoBble 15-20 2
To e, BoAsiHbIe 15-20 2-4
KoTten KoHAeHCaLUUOHHbIV 20 1-2
Koten BoaoTpyOHbIN C Abl- 20 1-2
MOCOCOM
KoTen »apoTpyGHblii C abl- 20 1-2
MOCOCOM
lopenku, MasyTHas u raso- 10 4-6
Bas
KamuHbl 15-20 -
KongeHcartopsbl 20 2
TexHuueckme cpeacTsa aB-
ToMarusauum obopyaoBaHua 15-20 24
Cucrema ynpaBneHus MUK-
POKNIMMAaTOM — LieHTpanbHasi 15-25 4
To e — ynpaBneHue eanH-
CTBEHHbIM NOMELLEHUEM 15-25 4
Perynupyiouiue knanaHol
aBToMaTUyeckue 15 6
To e, C py4HbIM ynpasne- 30 4
HUem
KoHBeKTOpbI 20 1
Komnpeccopel 15 4
OxnaxgaroLime naHenu u 30 2
NOTOJIKU
BosgyLuHbie knanaHbl pyy- 20 1
Hble
BosayLuHble knanaHsbl ¢
ANEKTPONpUBOAOM 15 4




[podomxeHue mabnuybi b.1
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KoMNOHEHT

Cpok crnyxo6el

(MUH. — Makc), net

logoBoe NpodunakTUHeckoe TeXHU-
Yeckoe 0BCMyKUBaHWe, BKIoYast

pacxoAbl Ha aKcrIyaTaLuio, PEMOHT K

o6cnyxuBaHne, % KanuTtanbHbIX 3a-

Pacxofbl Ha cHATHe ¢
aKcnnyatauuu, % Ka-
nUTanbHbIX 3aTpar

Tpat
Ouddysopbl (aHEMOCTATI) 20 4
Bo3ayxoBoabl ABYXKaHarb-
HbIX CUCTEM KOHAWULIMOHUPO- 15 4
BaHUA BO3ayxa
Cucrema BO3ayxoBOAOB Anst
OTUNLTPOBAHHOIO BO34yXxa 30 2
Cucrema BO3yXOBOAOB AN
HEeOT(PUNLTPOBAHHOIO BO3- 30 6
Ayxa
AnekTpuyeckuii NpUoopHbIN 30 0,51
wuT
SONeKTpUMYEeCcKoe OTONEHNE C
TENsOBbIM aKKyMYNATOPOM 20-25 1 1
To e, C KOHBEKTOpaMu 20-25 1
SnexTpuyeckui ob6orpes no- 25-50* 2 20
na (*) ecnu cpok

cnyx6bl corna-

COBaH C pe3ynb-

TaTamMmu UCMbITa-

HUN

B 1. 4. anekTpokabenu 25-50 0,51
BoasiHoii o6orpes nona 50 2 20
Wcnaputenu 15-20 2
PacumputensHbie 6aku —
MemMOpaHHble 15 0,5
PacwmputenbHble 6aku oT-
KPbITblE U3 HEPXKABEIOLLEN 30 1
cranm
To e, u3 cranm 15 2
BeHTMNAUMOHHbIE peLleTKu 20 10
BeHTunsaTopHble 4OBOAYMKM 15 4
BeHTunsatopsl 15-20 4
BeHTunsatopbl ¢ nepemMeH-
HbIM Pacxo40M BO3ayxa 15 6
Pambl punstpo 15 2
CMeHHbIN MaTtepuan dunbsT- 1 0
poB
Matepuan dpunsTpos, 04u- 10 10
Laemblin
OrHesaaepuBaroLme Kna- 15 8
naHbl, NErko JOCTYMHbIE
OrHesagepxuBalomue Kna- 15 15

NaHbl, CKPbITbIE
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OkoHYyaHue mabnuuybi b.1

KomMnoHeHT Cpok cryx0bl [ofoBoe npodunakTudeckoe TexHn4e- | Pacxofbl Ha cHATHE ¢
ckoe obcnyxuBaHue, BKIoYas pacxo- | akcnnyarauuu, % ka-
(MWH. — MaKc), NeT| [Abl Ha 3KcnyaTawumio, PEMOHT 1 06- nuTanbHbIX 3aTpat

crnyxvBaHue, % KanuTanbHbIX 3aTpaTt

TonnuBHbIA Bak 30 0,5 5-10
[a3oBbIi 6annoH 30 0,5 5
TennoBble HAacoChl 15-20 2-4
Bpawatoumecs pereHepa- 15 4
TOPSI

TennoyTunuaaTtopbl peky- 20 4
nepaTuBHbIE

YBRaxHUTenu naposble 4-10 4
To xe, POpPCYHOUHbIE U 10 6
COTOBbIE

N3ameputenbHble Npubopbl 10 1
KnanaHbl 10 1
Leuratenu ansenbHble 10 4
To ke, aneKkTpuyeckune 20 1
TpyObl MeaHbIE 30 1
To e, KOMNO3UTHLIE (CM.

BOASHON oBorpes nona) 50 1
Tpy6bl M3 HEepXKaBeoLEN 30 1
cranu

TpyObl CTanbHbIE B BOAS-

HOW CUCTEME OTONIEHNSA 25 1
To >xe, B napoBON cucteme 15 1
Cucrembl TpyGONpoBOAOB 30 0,5
Hacocbl LMpKynsaumMoHHbIE 10-20 2
To xe, perynupyemble 10-15 1,5-2
Kpaco4Hoe nokpbiTne pa- 20-30 - 30
AnaTopos

Paguartopbl oTonuTenbHbIE 30-40 1-2
3anopHble KnanaHbl aBTo- 15 4
MaTuyeckme

3anopHble KnanaHbl C pyy-

HbIM ynpaBneHnem 30 2
CornHeYHbIN KONNeKTop 15-25 0,5
TpyGuaTblii LUyMOTyLUK- 30 1
Tenb

Bak — akkymynaTtop ropsi- 20 1
Yyein BoAbI

EMKOCTHbIN BOgOHarpesa- 20 1
Tenb

PaguatopHble TepMocTaThl 15 4
KnuHopemeHHas nepegaya 10 6
3nekTpuyeckue nposoaa 30 1
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Mpunoxenne B
(cnpaBouHoe)

Mpumep TeXHUKO-3KOHOMUYECKOrO CPaBHEHUA BapUaHTOB peanusaumm
3HeprocoGeperarowmnx MeponpuATUn

CocraB aHeprocbeperaiowmx MmeponpuaTnii npu sapnante Il 1 AoNONHUTENbHLIE KanuTarnbHbIE 3aTpa-
Tbl HA UX OCYLLECTBNEHNE NPUBEAEHDI B Tabnuue B.1.

Ta6nuuya B.1
MeponpusiTne KanutaneHble 3aTpathl Kj, py6
HononHutenbHas TENnOU3ONALUUS HECBETONPO3PaAYHbLIX Ha-
PY>XHbIX Orpa)kgeHuin 1159270
3ameHa 0KOH Ha 3HeproacheKkTUBHbIE 194220
YCTPOWCTBO TENNOYTUNM3aLUU B CUCTEMAX MEXAHUYECKON
BEHTMAAUMU U KOHAULIMOHUPOBAHKA BO3Ayxa 291749
YcTaHoBKa TEpPMOKNanaHoB y OTONUTEmNbHbIX NpubopoB cuc-
TEM OTOMNEHUA 153216
nroro >Ki = 1798455

Kanbkynauus AononHMTENbHbIX KanuTanbHbIX 3aTpat ana tabnuubl B.1 npuseaena B tabnuue B.2.

Ta6bnuua B.2

MeponpusTue Ba3oBblil Mokasa- Egn. Kon-so 3atparsl MpumeyaHue
Tenb U3M. Ha ea.,
py6.
HononnuTensHas O6bem Tenno- W 607 850 3aTpatbl Ha TENNON30-
Tennonsonayus He- usonsaumu NALUNOHHBIN MaTepuan
CBETOMPO3payHbIX
HaPYXXHbIX OrPaXae- CymMmMapHas M2 7148 90 3atparbl Ha paboTbl No
HWiA nnowanb Tennousonsium
3ameHa OKOH Ha Mnowaab ocTek- M2 747 260 Pa3HoCTb cTOMMOCTH 10
3HeproadPdPeKTUBHbLIE neHus W NOGINe 3ameHbl

YcTponcTeo Tenno-
yTuUnm3auumm ¢ npo-

3atparbl Ha TennoyTu-
MEXYTO4YHbIM TENNO-

nusauuoHHoe o6opyao-

HOCWUTENEM B CUCTE- CyMMapHbIn
Max MEexaHW4ecKoi BO;,,EI, x056|vle|-| M4 | 86830 | 10,1-% BaHWe NPUHATLI B pas-
¥ Mepe ¥z CTOMMOCTU nNpu-
BEHTUNSILMUMN U KOH-
TOYHbIX YCTAHOBOK
AVNLIMOHUPOBAHUS
BO3ayxa
CpeaHss MOLLHOCTb 04-
YcTraHoBKa TEPMO- Horo npubopa npuxsTa 1
KfianaHoB y OTonu- Konuyectso wr 152 1008 kBT, NO3TOMY 4mnCno Tep-
TenbHbIX NPUGopoB KOMMIIEKTOB MOKIanaHoB paBHO
CUCTEM OTOMNsIeHUs MOLLHOCTU CUCTEMBI B

kBt

CyMMapHbIi 06bEM TEMMNOM3OMNALMOHHOIO Marepuana B KOHCTPYKUMSIX OrpaxKaeHuin Vi, M3, MO>XHO
onpeaenuts No opmyne

VTI/I ~ O:SZ(XTHRI'AZ' /ri),

rae Ay, — TennonpoBOAHOCTb UCMOMb3YEMOro TensousonsaLuuoHHOro marepuana, Br/(m-K), npuHumae-
Masi No CNpPaBOYHbIM JaHHbIM ANs1 Matepuana, UCcrnonb3yeMoro B NPOeKTe;

R, n A; — conpoTuBnexne Tennonepeaaye, mM>-K/BT, TENNON30nMpyeMbix orpa)kaaloLmnx KOHCTPYKLMIA

060M0YKN 34aHUS U UX NMOLAAb, M°, COOTBETCTBEHHO: HAPYXKHBIX CTEH, NEPEKPbITUS HAZ HEOTANNNBAEMbIM
MOABANOM UMM TEXHUYECKUM NOAMOMLEM, NOMA MO FPYHTY, YEPAAYHOTO NEPEKPLITUS NN NOKPLITUA U AP.
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3HayeHus A; NPUHUMALOT M0 apPXMTEKTYPHO-CTPOUTENbHBLIM YepTexam, a R; — B 3aBUCUMOCTH OT CpaB-
HMBAEMOrO BapuaHTa yCTpOKCTBa TENNO3awWMTbl orpa)xaenuii. Mapametp r; npeacrasnsaer cobon koadpdu-
LUMEHT TENNOTEXHNYECKON OAHOPOAHOCTN COOTBETCTBYIOLLErO OrpaXKaeHus, a MHoxuTtens 0,8 cooTBETCTBYET
CpeaHen fone TepMUYEecKOro CONPOTMBIIEHUSI CIOA TENNOU30NSALUUM B 00LIEM CONPOTUBIIEHUM OTPaXKAEHUS
Tennonepeaave.

Ecnu (kak B HacTosiLuem npumepe) onpeaenseTca 06bemM A0NONHUTENBHON TENNOU3ONALMK AN BapK-
aHTa Il no cpaBHEHUIO C BapuMaHToM |, BMeCTO R; He06Xx0aMMO UCNONbL30BaTb Pa3HOCTU AR; CONPOTUBNEHWIA
Tennonepeaavye OAHOMMEHHbIX OrpPaXKaeHUin Mexay BapuaHtTamu. B atom cnyyae mHoxwmTtens 0,8 He ucnone-
3yior. Pacuet Vi, npu Ay, = 0,043 Bt/(M-K), a Takoke CymmapHOi Nnowaam HeCBETONPO3padHbIX Orpa)xaeHui
npeacrasneH B Tabnuue B.3.

Ta6nuua B.3

OrpaxgeHue A, M’ AR;, M>K/BT I Viwi, M°
HapyxHas crena 1759 1,4 06 175
MNokpbiTHe 2397 1,56 0,9 178
MepekpbiTE HAA HeoTannNMBaeMbIM
N0ABANOM 2992 1,79 0,9 254
Uroro 7148 nroro 607

Apyrue ucxogHole faHHbIE:
— CHWXEHME TOA0BbIX 3KCNAYyaTaUMOHHbIX PacxoaoB O HA TENMOBYIO WU SNEKTPUYECKYID SHEpruio 3a

cyer aHeprocbepexeHua npu sapuante |l no cpaBHeHuio ¢ BapuaHToM | (6e3 aHeprocbeperaloLmx mMepo-
npusaTtun) AD = 988093 py6./roa;

— HOpMa AUCKOHTA P = 14 % roaoBbIX;

— pacyeTHbIN CPoK cnyxdbl 34aHuA 50 ner.

Mpuuumaem Ky = 0, 34 = A3, K, = YK, 3, = 0. Boiuucnaem CA3 ana kaxaoro BapuaHTta no copmyne
(1) v 3anonHsiem Tabnuuy B.4 npu yCnoBUM AUCKOHTUPOBAHUS NPOMEXYTOUHbIX 10X0/10B.

Tabnuua B.4

T, net CA34, pyb. CO3,, pyb.
0 0 1798455
1 988093 2050239
2 2114519 2337272
3 3398645 2664490
4 4862548 3037519

Bbluncnsem 6e3guCKOHTHBIA U AUCKOHTUPOBaHHBIA CPOK OKYNaemocTH KOMrnekca aHeprocGeperato-
LWux MeponpuaTuin no copmyne (3):

Ty =1798455/988093 = 1,82 roaa:

—~1In(1-14-1,82/100)
Tox = =224
oK In(1 +14/100) wroAs.

Takum 06pasom, BenuumHa T HAMHOTO MeHbLUe Kak pacHeTHOro cpoka CnyxObl 34aHMA, Tak U pac-
YETHOrO Ccpoka crnyxObl KOMMNOHEHTOB €ro UHXEHEPHbIX CUCTEM (npurnoxeHne B). MosTomy Kk aanbHenLwe

paspabotke npuHumaem BapuaHT Il. CTpoum rpadmkn 3asucumoctun CA3 o T AN CpaBHUBAEMbIX BapuaH-
TOB (pPUCYHOK B.1).

10
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CA3, pyo
6000000
5000000 /
4000000 /
3000000 7 —
-_ /—,—.—"" Bap.1
— Bap.2
— —
2000000 {——s—mmr /1
1000000
0
o 0,5 1,5 2 2,5 3 35 4 45
T, net
TOK

PucyHok B.1 — 3aBucumocte CA3 oT T Ana cpaBHMBaEMbIX BapUAHTOB MPU AUCKOHTUPOBAHUU

NPOMEXYTOYHbIX 40X040B

Boluncnsem CA3 ans oboux BapuaHToB no dopmyne (6) npu ycnoBumn Kanutanusaumn npomexyTou-
HbIX AOXOAOB M 3anonHsieM Tabnuuy B.5. B cuny T0ro, uto 3, = 0, B gaHHom cny4vae C3, = Y K; = const npu

nobbix T.

Tabnuua B.5

T, net CA34, py6. CA3y, pyb.
0 0 1798455
1 988093 1798455
2 2114519 1798455
3 3398645 1798455
4 4862548 1798455

Bbluncnsem gUCKOHTMPOBAHHbLIA CPOK OKYNaemMoCTH KOMMIeKea eHeproc6epera}0LU,V|x MeponpuATUii No

cdopmyrne (8):

_In(1+14-1,82/100) _

OK —

In(1+14/100)

>/~ roga.

Takum 06pasom, BenuunHa To M 34€Cb HAMHOTO MEHbLLE PAaCYETHOIO CPOKa CryObl Kak 3aaHuUs, Tak u
KOMMOHEHTOB €r0 MHXXEHEePHbIX CUCTEM (npunoxkeHue B). MNMoatomy Kk ganbHenwern paspaboTke npuHUMaem
BapwuaHrT Il. Ctpoum rpachuku 3asmcumoctn CO3 oT T ansi CpaBHUBAEMbIX BapMaHTOB (PUCYHOK B.2).

11
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<Aas, py6
6000000

5000000

4000000

3000000 4

+ -_ Bap.1
~ - —Bap 2

2000000

1000000

T, ner

Tox

PucyHok B.2 — 3aBucumocts C[13 oT 7 A4ns cpaBHUBAEMbIX BAPUAHTOB NPU KaNUTanu3aLum
NPOMEXXYTOYHbIX 40X040B

YOK  699.86:006.354 OKC 91.040
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