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1. O0mue MoJI0KeHUA

1. Hacrosmue Meroauueckue peKoMEHIAMK 10 BepuduKaIluu
SHEPreTUYeCKor 3(PGHEKTUBHOCTU JJISI SHEProcOEpEraroux MepONPHUSTHIA
(mamee — Meroanueckue peKoMeHAAIMU) pa3paboTaHbl B COOTBETCTBUH C
3akonoMm Pecnyomuku bemapycy ot 8 sauBaps 2015 1. Ne 239-3 «O6
SHEProcOEPEIKEHUN» C U3MEHEHUAMH U JonoJHeHussMU oT 24 mast 2021 1. Ne
111-3 (manee — 3akon), nocraHoBieHun CoBera MunuctpoB PecnyOnuku
benapych ot 18 mapra 2016 1. Ne 216 ”O0 yTBEep>KIEHUU TMOJIOKEHUN IO
BOIIPOCAM HHEProCcOEPEKeHMsl, BHECEHUU W3MEHEHUW U JOTOJHEHUU B
noctaHoByieHus: CoBera MunuctpoB Pecny6nuku benapycs ot 31 uronst 2006
r. Ne 981 u ot 17 depans 2012 r. Ne 156 u npusHaHUN yTPATUBIIUMU CHITY
noctaHoBieHnii CoBera MunuctpoB PecniyOonuku benapych u CTpyKTypHBIX
3JIeMeHTOB noctanoByieHnid CoBeta MunuctpoB Pecniyosnku benapycnb®.

2. Hacrosimure MeToanueckue peKOMEHAIMKU yCTaHABIMBAIOT OO0IIMe
MOJIOKEHUSI MO0 ONPENETCHUI0 (PAKTHUYECKON SKOHOMHUU JHEPreTUYECKHX
pECypcoB,  MOPSAOK  MPOBEACHHS  BepUPHUKAIUU  DHEPreTHUECKOU
3G (PEKTUBHOCTH SHEProcOEperamnmx MEpPONPHUSTUH, peanu3yeMbIX B
COOTBETCTBUU C TMPOrpaMMaMU DSHEProcOEpeKeHHUS 3aKa3uMKOB TSt
BBIIIOJIHEHUST  LEJEBBIX  IMOKas3arener ['oCcyaapCTBEHHOM  IPOTpamMMBbI
"DHeprocoepexxeHue" M IUIAaHAMH MEPOIPUSATUNA MO 3HEProcOEepeKeHUI0
IOpUJIUYECKUX JTUII.

3. B Hacrodmux MeToauyeckux pEeKOMEHAAMIX HCHOJIb3YITCA
TepMHHBI W  ompeneneHus B cooTBerctBuu ¢ CTb  2574-2020
«InektposHepreTvka. OCHOBHbIE TEPMHHBI WU OMNPEACICHUS», a TaKKe
CJIEIYIOILLME ONPENEIICHNUS

3.1 6a30Boe moTpedIeHHEe IHEPreTHYECKUX pecypcoB: [lorpebienne
HHEPreTUYECKUX PECYPCOB, MPOUCXOsIIEe B TeUeHHEe 0a30BOro nepuoja, 6e3
y4eTa KOPPEKTHUPOBOK.

3.2 6a3oBble JaHHbIe: J[aHHBIE, OTHOCSIIMECS K 0a30BOMY NEPHOY.

3.3 0a3oBblii mepuoa: [lepros BpeMeHU, BHIOPAHHBIN JIJIsI TOJTyYCHUS
uHbpopMaMu O TMapameTpax paboThl OO0BEKTAa WM CHUCTEMBl Mepen
peanu3aie MEpomnpHATHH B 00JIACTH YHEProcOSpeKEeHHUS W ITOBBIIICHUS
HEPreTUYecKon 3P PEKTUBHOCTH.

Ipumeuanue — Smom nepuood modicem O6biMb KOPOMKUM, KAK 8pPEMS,
Heobxo0umoe 051 0OHOMOMEHMHO20 USMEPEeHUs. Napamempos pabomsl, UlU
ONIUHHBIM, YOOl OMPad*camsb NOJIHBIU PAOOYUUL YUK CUCTEMbl UIU 00beKma.

3.4. Bepudpukanusi IHepreruyeckoi IPpdexTuBHOCTH «—
COTIOCTAaBJICHHE nokKaszaresnen DHEPreTUYECKOU s dexTuBHOCTU
NEeATEIbHOCTH, TMpolecca WIA HNPOAYKIHMHM C  COOTBETCTBYIOLIUMU
TpeOOBaHUSIMU WK CHIENUPUKAIUAME, TTOATBEPKICHUE COOTBETCTBUS ITyTEM
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MPOBEPKHU U 0OecrieueHre OOBEKTUBHBIX JOKA3aTEIbCTB TOr0, YTO 3aJJaHHbIC
TpeOOBaHUS BHITIOJTHCHBI.

3.5 rpanuubl u3MepeHuii: BooOpaxkaemas  rpaHuna s
pasrpaHudeHusi 00oOpyAoBaHusl U (WJIM) CUCTEMbl, B OTHOIIEHUH KOTOPOTO
PACCUUTBIBAETCSI IKOHOMHUS, OT TOTO, JIsl KOTOPOTO OHA HE PACCUUTHIBACTCHA.

3.6 uMuUTAIHOHHASI MoJIeJb: HaGop anropuTMoB, C TOMOIIBIO KOTOPBIX
BBIYHCIISIIOT MTOTPEOIEHNE SHEPTETUUECKUX PECYPCOB JIsl 00bEKTa Ha OCHOBE
MPOEKTHBIX (DOPMYIT U TapaMETPOB, ONPEACICHHBIX MOJIb30BATEIIEM.

3.7 He3aBucuMBIH mnapamerp: Ilapamerp, wH3MEHEHHE KOTOPOTO
MpeCcKa3yeMo, U KOTOPbIA OKa3bIBA€T M3MEPUMOE BIIMSIHUE HA MOTPEOJICHHUE
PHEPreTUYECKUX PECYPCOB YAaCTU 00BEKTA U (UJIN) BCETO OOBEKTA.

3.8 HeCTAHIAPTHAS KOPPEKTHPOBKA! NHuBuayaibHO
pa3paboTaHHBIE MaTEMaTHYECKUE MOJENH pacyeTa g ydyeTa HU3MEHEHUU
CTaTUYECKUX (PaKTOPOB B IIPeIeiaX rPaHuUIl U3BMEPEHHU B OTYETHOM TEPUO/IE.

3.9 HopMaau3zoBaHHasi JKoHoOMHsl: CHIDKEHHE MOTpeOJICHUS
DHEPTeTUUYECKUX PECYpCOB B HATYPAIHHOM WM CTOMMOCTHOM BBIPQKCHHH,
KOTOPO€ MPOUCXOJTUT B OTYETHBINM MEPUOJ], MO CPABHEHUIO C TEM ypPOBHEM
MOTPEOJICHUSI SPHEPTETUUECKUX PECYPCOB, KOTOPOE Obl 0OBEKT UMEN B Oa30BbIi
NEepPUOoJ, TMPH HOPMATBHBIX YCIOBHSAX OKCIUTyaTalldd 0 IPOBEACHUS
MEpONPUSITHI B 00J1aCTH dHEProcOepeKEHUs U MOBBIIIICHUSI SHEPTETUIECKON
3 PEKTUBHOCTH.

3.10 HopMasIbHBIE YCI0BHUSA: Y CIIOBUSI, OCHOBAaHHBIE HA JIOJTOCPOYHBIX
CPEIHMX BEIMYMHAX WM BEIMYMHAX, CYIICCTBOBABIIMX B TEUYCHUE
BBIOPAHHOIO MEPHOJIa BPEMEHHU, OTIMYAIOIIETOCS OT OTYETHOTO MEePUo/Ia.

llpumeuanue  —  HopmanvHvle — ycrosus — Mo2ym — makoice
YCMAaHA8IUBamvbCsi KaK me YCIA08Usl, KOMOpble Npesalupo8alu 60 6pems
0a306020 nepuooa, 6 0COOEHHOCMU, eciu OHU UCNOTIL3YIOMCS KaK 0a308bie 014
npozuosupyemou sxonomuu. Eciu 3a mopmanvuvle yCi08us npuHuMAaromcs
YCI08USL  OMYEMHO20 Nepuood, 6Mecmo MePMUHA «HOPMAIUI0BAHHAS
IKOHOMUSY ~ UCHOIBL3VIOM — MepMUH  «npedomepawyeHnoe nompeoieHue
9HEpeemuU4ecKux pecypcosy (IKOHOMUS).

3.11 o0wekT: YacTh 37aHUS, II€I0€ 3JaHHE, KOMIUIEKC 3JaHHH,
MIPOMBIIUICHHBIN OOBEKT, COACPKAIIMN HECKOJIBKO IHEPromnoTpeOIsIOIX
CUCTEM, 000PYIOBAaHUE UJIU €TI0 YaCTh, SJHEPTOMOTPEOIISIIONIas CUCTEMA.

[Ipumeuanue — OTaenbHBIE COCTABHBIE YacTH OOJBIIOTO OOBEKTa
MO>XHO pacCMaTpPUBATh KaK OTJEIbHBIN O0BEKT, €CIIM YCTAaHOBJICHBI PUOOPHI
ydeTa, KOTOPBIE U3MEPSIOT BCE MOTPEOISIEMBIE UM SHEPTETHICCKUAE PECYPCHI.

3.12 oryerHblii mepuoa: Ilepmom BpeMeHHM TIOCIE€ BHEAPCHMUS
MEPOIPUATHI B 00JIACTH SHEProcOEPEKEHUS U MOBBIIICHUS YHEPTECTUIECKOM
3¢ (PEeKTUBHOCTH, B TE€YEHUE KOTOPOTO (hOPMUPYIOTCS OTUETHI O JOCTUTHYTON
AHEPreTUIECKOn 3P HEKTUBHOCTH.
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3.13 omenka: Cmoco0 BBUHCICHHS OJHOTO W3 TIApaMeTpPOB,
UCIIOJIb3YEMOTO MPU pacueTe 3KOHOMHH, CIOCOOAMH, OTIIMYAIOIIUMUCS OT
IPOBEACHUS U3MEPEHUI B 0a30BbIN U OTUETHBIN IEPUOAbL. DTU METObI MOTYT
BapbUPOBATHCA OT MPEATNOI0KEHUIN 0 NHKEHEPHBIX OIIEHOK, CIIETTaHHBIX Ha
OCHOBE JIaHHBIX 3aBO/Ia-U3TOTOBUTENSI 000PYIOBAHUS.

lpumep — Tecmuposanue 0ob60opyoosanus Ha cod0OeHue noKkasameinell
aghexmusrnocmu, npogedeHHoe He mam, 20e OHO UCHOIb3Vemcs 8 meyeHue
OmuemHo20 nepuooa, s1615emcs OYeHKoU.

3.14 nmpenorBpaimieHHOe NMOTpedJieHHE IHEPreTHYECKUX PecypcoB:
CHMXeHHe MOTPEeOJICHHs SHEPreTUYECKUX PECYPCOB, KOTOPOE MPOUCXOAUT 32
OTYETHBIN NEPUOJ, IO CPABHEHUIO C TEM, KOTOPOE UMEJIO ObI MECTO, €CJIh Obl
O00BEKT OBLT 00OpYAOBaH U JKCIUTyaTHPOBAJCSA, KaK 3TO ObLJIO B 0a30BBIif
NEPUOJ, HO B IKCILUTYaTallHOHHBIX YCIOBUAX OTYETHOIO MEPHUO/IA.

3.15 mnpoekt B o0JacTu JHeprocoepekeHHsi W NOBBILIEHUS
JHepreTuveckon 3¢ pexkTuBHOCTH (MPOEKT): MeponpusaTusi, HapaBJICHHBIE
Ha MOBBIIIEHUE SHEPreThueckoil 3p(PEeKTUBHOCTU OOBEKTA, €ro 4acTH WIIU
OT/IEILHOU CUCTEMEI.

Ilpumeuanus

1 Ilpoexmvr maxowce Mmocym Oblmb HANPAGIEHbI HA COXPAHEHUe
SHepeemuuecKux  pecypcog  6e3  usMeHeHus  dppexmusHocmu  ux
UCNOIb3068AHUAL.

2 Heckonvko anepeocoepezarowux Meponpusimuil Mo2ym 8binoJIHAMbCA
Ha 00vbexme 00HO8PEMEHHO, KaMCO0e C Pa3IUYHOU Yelbio.

3 OHuepeocbepezarowjue Meponpusimusi Mo2ym npo8oOUmMvCsl 8 Yensx
MOOepHU3ayuu cywecmsyrouel cucmemvl 00vekma uiu O0Jisl ONMuMU3ayul
peuleHutl 8 NpPOeKMHOU OOKyMeHmayuu nepeod CmpoumenbCmeom HOBOU
cucmemvl UIU 00veKma.

3.16 perpeccuoHHbIii aHaaU3: MaTeMaTUYECKUNA METOI, C TIOMOIIIBIO
KOTOPOTO OMNPEIEISAIOTCS MapaMeTPhl KOPPEISIUUA MEXIY H3MEPEHHBIMU
HE3aBUCHUMBIMU TTapaMeTpaMu U 3aBUCUMBIMHU TIEPEMEHHBIMHU.

Ilpumeuanue —  Ob6bIYHO  NOO  3ABUCUMBIMU  NEPEMEHHbLIMU
noopaszymesarom 0anHvle 0 NOMmpeOdIeHUU IHeP2eMU4ecKuUx pecypcos.

3.17 ckoppekTUpoOBaHHOEe 0a30Boe MOTpedJieHHEe IHEPreTHYEeCKHX
pecypcoB: llorpebnenune »HEpPreTUYecKuX pecypcoB 3a 0a30BbIM MEpPHUO,
CKOPPEKTUPOBAHHOE ISl yYe€Ta PAa3JIMYHBIX YCIOBUW OSKCIUTyaTallud B
OTYETHBIN MEPHUOL.

3.18 crangapTHasi KOppeKTHPOBKA: PacueTsl, KOTOPBIE BBHITTOTHSIIOTCS
Mo ompeAcneHHol GopMyne IS ydeTa HW3MEHCHHMH B  BBIOPAHHBIX
HE3aBUCHUMBIX IMapaMeTpax B TpaHUIlAX HM3MEPEHHl C Hadaia 0a30BOTO
nepuoa.

3.19 cratnueckue ¢akTOpbl: XapaKTEPUCTUKH OO0BEKTa, KOTOPHIC
BIIMSIIOT Ha MOTPEOJICHUE SHEPreTUUECKUX PECYPCOB B BRIOPAHHBIX IPAHUIIAX
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U3MEpPEHUI, HO W3MEHEHHE KOTOPBIX HE MPENIOoJaracTcsi U KOTOphIE HE
UCIOJB3YIOTCA B KauecTBEe 0a30BBIX JUIsl  JIIOOBIX  CTaHAApPTHBIX
KOPPEKTHPOBOK.

3.20 wmumka: Ilepmonm BpemMeHH MEXAY HadajlaMH HOPMaJIbHBIX
aHAJIOTUYHBIX PEKUMOB JKCIUTyaTallMM O0BEKTa WJIM YacTH 00OpyAOBaHUS,
4Yhe MOTPeOICHUE IHEPTETUUECKUX PECYPCOB KOJIEOIEeTCsl B 3aBUCUMOCTU OT
YCJIOBUM KCIUTyaTalluy WM HE3aBUCHUMBIX TapaMeTPOB.

Ilpumepul

1 Lukn oOna Ooavwuncmea 30aHUll 6 OMHOULEHUU NOMpeOaeHUs
meniogou  3IHepeuu  cocmaensiem 12 mecayes,  NOCKONbKY — UX
menjonompeoienue 3a8ucum om no200bl, KOMopasi USMeHAEemcs Ho 200080MY
YUKTLY.

2 Huxn onsa ogucnozo 30anus, Komopoe 8 8bIXOOHOU nompeoisem
SHepeUIo uHaye, Yem 8 OCMAjibHvle OHU Heoelu, COCmasisen Heoeir.

3 Luxnom 018 npOMbLULIEHHO20 NPOU3BOOCMBA NPOOYKMA AGIAEMCA
KOJIUYeCmeo 8peMenu, 3ampaiueaemoe Ha 00HO NOBMOpIouieecs Oeticmsue.

3.21 3x0HOMHS IHepPreTHYecKUX pecypcoB (3koHOMHs): CHIKEHHE
NOTpeOJEHUsT DHEPreTUYECKUX pPEecCypcoB B HATypalbHOM U  (WJIK)
CTOMMOCTHOM BBIPQKEHUHU.

llpumeuanue — DKOHOMUIO 8 HAMYPAILHOM BbIPAHNCEHUU MONHCHO
onpeoenums Kaxk npedomsepaujeHHoe nompeo.ienue IHep2emuieckux pecypcos
UU HOPMATUZOBAHHYIO SIKOHOMUTO. DKOHOMUIO 8 CHOUMOCTNHOM blPANHCEHUU
MOJCHO — onpeoenumsv  aHANOSUYHLIM — 00pa3oM KAk  «CMOUMOCHLb
npeodomepaweHH020 NOMpeONeHUA» UTU «CMOUMOCMb HOPMATU30BAHHOU
9KOHOMUUY. TepmMuHn «IKOHOMUSL) O3HAYaem He NPOCMO DPA3HUYY MeHCOy
cuemamu pecypcocHabICaowux Opeanu3ayuti Uiu UsmepeHHbIMU 8eTUYUHAMU
nompeo.enus. SHepeeMmudecKux pecypcos 8 6az080M U OMYEmMHOM NePUOOax,
a c yuemom coomeemcmeyouux KOppeKkmuposox.

3.22 s¢ddexrl B3aumoaeiicTBusi: Ih(DexTh, co3maBaeMbie TIPH
OCYIIECTBJIEHUU 3HEProcOeperariux MepOnpUuiaTuii, HO B OTHOUICHUH
KOTOPBIX U3MEPEHUSI HE MPOBOMAATCA, TaK KaK OHU HAXOJATCS 3a TpeleIamMmu
IpaHUI] U3MEPEHUIA.

Ilpumep — CHudiceHue nompebieHUs 3dHepPeemu4ecKux pecypcos
cucmemou OMONaeHUs Yacmo yMeHbvuiaem nompeOHOCmb 8 GeHMUNAYUU U
KOHOUYUOHUPOBAHUY, — YMO  NPUBOOUmM K  CHUICEHUI0  nompedieHus
9HepeemuiecKux pecypcos u na smu yeau. IlpasunvHo vlopannvie epanuybl
uzmepenuli 6yoym yuumolamsv UMEHHO NOMpeOleHUe IHEePIemUUecKUx
pecypcos Ha yeau omonienusl, a He ee GIUsHUe HaA CUCMeMbl BeHMUIAYUY U
KOHOUYUOHUPOBAHUSI.

4. OCHOBHbBIEC MPUHLIUIBI U3MEPEHUS U BepU(DUKAIIUN SHEPTETHUECKOM
3¢ (PEeKTUBHOCTH, UCTIONB3YyEMbIE B METOAMUYECKUX PEKOMEHIAIIMSIX :
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4.1 Ilpu onpeneneHun KOJUYECTBEHHOI'O BBIPAXKEHUSI SHEPIETHUECKOM
3 (PEKTUBHOCTU JTOJKHBI U3MEPSTHCS KPUTHUECKU Ba)KHbIE MapaMeTpbl WU
napameTpbl, MHQOPMALMK O KOTOPBIX HEAOCTATOYHO. 3HAYEHUs MEHee
KPUTUYECKUX WM XOPOILIO MPOTHO3UPYEMBIX IapaMeTpOB MOTYT ObITh
OILICHEHBI.

4.2 Bce aedcTBHUS 10 WU3MEPEHUIO M BepUPUKAIIUK SHEPrEeTUUECKOU
3 PEKTUBHOCTH JIOJDKHBI OBITH OTKPBITHIMH. HeobxomuMo obOecneunThb
JOCTYIl JUIsl 3aMHTEPECOBAHHBIX MOJIb30BATENEH K COJAEPKAHUIO IUIaHA I10
U3MEPEHHUIO U BepU(PUKALUMU SHEPreTUUecKoil 3(p(PEeKTUBHOCTH U OTUETA O
JOCTUTHYTOM 3HEpreTudecko 3 (HEeKTUBHOCTH.

4.3 Ecnu nenaroTcs MPEINOoXKeHUs (OLEHKa) O HEONmpeAeTIeHHBIX
BEJIMYMHAX, YYAaCTBYIOIIMX B pacyerax, TO npu (HOpMHUPOBAHUH OTYETA O
JOCTUTHYTOM SHEpreTnyeckor 3(PGEeKTUBHOCTH HEOOXOAMMO HCIOJIb30BAThH
€€ HI)KHEE 3HaYCHUE.

4.4 OT4eThl O MPOBEICHUN U3MEPEHUN U BEpU(PUKAIIMN SHEPTETHUECKOM
3 PEKTUBHOCTH JOJDKHBI OBITh HACTOJBKO TOYHBIMH, HACKOJIBKO 3TO
MO3BOJISIIOT BBIJIEJIEHHBIE HA 3TO CPE/ICTBA.

4.5 OTYETHOCTh O JOCTUTHYTOW DSHEpPreTU4ecKod 3(PPEeKTUBHOCTH
JIOJIKHA YYUTBIBATH BCE 3P(EKTHI peann3alnu MpoeKTa.

4.5.1 Bce 3HaunmMbie d(PPEKThl OT peanu3aiui IpoeKTa AOHKHBI ObITH
U3MEpEHBI B paMKax MpOLEeAYyp U3MEPEHUs U Bepu(UKaAIMN SHEPreTUYECKOM
3 PEKTUBHOCTH.

4.5.2 ]Jlomyckaercsi MpPOBEIECHHE OLEHKU OTAEIbHBIX 3(P(EKTOB, HE
SBJISIFOIIUXCS] 3HAYUMBIMU.

4.6 OTYETHOCTh O JIOCTUTHYTOM SHEpPreTndeckor 3PQGEeKTUBHOCTU IO
POEKTY JIOJKHA 00ecreunBaTh COBMECTUMOCTD (BO3MOKHOCTh CPaBHEHHS) C
Pa3IMYHBIMU TUIIAMH POEKTOB.

2. MeToabl BepupuKaluu JHEPreTuniecko 3pPpexruBHOCTH

5. B o0mem cinydae mnpu ONpenesieHud MeToja BepuduKaiuu
VCIIOJIB3YIOTCA CIIEIYIOIINE TOAXOBI.

5.1. DxoHOMUs oOmpeAeNsieTcs NyTeM CpPaBHEHUS H3MEPEHHOTO
NOTpeOJIEHUsI YPHEPTreTUYECKUX PECYPCOB JI0 U TOCIIE pealiu3aluu NpoeKTa, a
TAK)K€ BHECEHHS COOTBETCTBYIOIIMX KOPPEKTHUPOBOK ISl TPUBEICHUS
M3MEPEHHBIX 3HAYEHUM K COTIOCTABUMBIM YCIIOBUSIM.
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Pucynok 1 — XponHosorus motpe0aeHus SHEPreTHIECKUX PECYPCOB

5.2. HeoOxonuMo OTAENATh BIMSIHHE MPOEKTa OT BIUSHUS JIPYTUX
NOJI0OHBIX U3MEHEHUH, BO3ACHCTBYIOIUX HA CUCTEMbl SHEPronoTpeOIeHUsI.
CpaBHeHue NOoTpeOIICHUsI SHEPTETUYECKUX PECYPCOB JI0 U TIOCTIE peaTu3aluu
IPOEKTa HEOOXOAMMO MPOBOJAUTH C HCIOJIB30BAaHUEM CIEAYIOIIEH oOIen
bopmyJbL:

IKOHOMHUSA =
= (IloTpedJieHNE IHEPreTUYECKUX PECYPCOB B 0a30BOM Iepuoje -
- IloTpedJieHne IHEPreTHYECKUX PECYPCOB B OTYETHOM Nepuoae) +
+ Koppektuposku (1)

5.3. KoppekTupoBku B 00111eM YpaBHEHUHU UCTIONB3YIOTCS IS IiepecyeTa
00BbeMOB 0a30BOr0 NOTPEOIEHUS FHEPTETUUECKUX PECYPCOB AJI PUBEACHUS
K COMTOCTaBUMBIM YCJIOBHSIM OTUETHOI'O MEPUO/A.

54. B uensx omnpeneneHus SHepreTuyeckod  3Q@PEeKTUBHOCTH
JOMYCKAeTCsl HCIOJB30BaTh OJMH M3 CIEIYIOIIUX METOAOB H3MEPEHHS U
BepU(DHUKAIIUN dSHEPTETHIECKOMN 3P heKTUBHOCTH (cM. Tabmuiry 1):

- meton A «M3osiuus 30HBI MOAEPHU3ALUU: U3MEPEHUE OCHOBHOI'O
napameTpa;

- Meroq B «MBonAuus 30HBI MOJAEpHU3AIMHU: HU3MEPEHHE BCEX
napameTpoBY;

- metoa C «Becb 00bEKTY;

- Mmetoa D «KoMnproTepHOE MOAETUPOBAHUEY.
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Tabnuna 1 — Kparkoe onucanre METOJ0B U3MEPEHUS U BepUpUKaAIIUU
HEPreTnyecKor 3(hPeKTUBHOCTH

MeTton

Pacuet s3xoHOMUN

[Tpumep nprimeHeHus

Meton A «U30ma1ust 30HBI
MOJEpPHU3ALUU: U3MEPEHHE
OCHOBHOTO TTapaMeTpa» DKOHOMHS
OnpeJenseTcs myTeM
HETMOCPEACTBEHHBIX U3MEPEHUI
OCHOBHOTO 3KCILTYaTallHOHHOTO
napameTpa (mapaMeTpoB), KOTOPBIN
ompeesseT NoTpedieHe
SHEPreTUYECKUX PECYPCOB
CHCTEMOM, 3aBHUCSIIETO OT
peaTM30BaHHOTO TIPOSKTA /WA
KOTOPBIN ONpenenser ycnex
npoekTa. Yactora uaMepeHuit
rnapameTpa MOKET U3MEHSTHCS OT
KpaTKOBPEMEHHBIX JI0 MOCTOSIHHBIX
110 BPEMEHH, B 3aBUCUMOCTH OT
OXXKHIAEMBIX OTKJIOHCHUM
HU3MEPSEMOTO apameTpa, U
MIPOJIOJIKUTETLHOCTA OTYETHOTO
nepuoa.

WmxeHepHBI pacdeT 3a 0a30BBIN U
OTYETHBIHA IIEPUOABI Ha OCHOBE: -
KPaTKOCPOYHBIX HIIN MOCTOSTHHBIX
NU3MEpPEHNI OCHOBHOTO
9KCILTYaTallHOHHOTO TIapaMeTpa
(mapameTpoB) - OLIEHOYHBIX
3HaueHudl. CTaHIapTHEIE
KOPPEKTHPOBKHU IIPUMEHSIOT IPH
H3MEHEHUSAX B BEIOPaHHBIX
HE3aBUCUMBIX ITapaMeTpax.
HecrannapTHble KOPPEKTHPOBKH
NPUMEHSIOT IPH U3MECHEHHU
CTATHYECKUX (PaKTOPOB

MopaepHu3anus CUCTEMBI
ocgemieHus. [lorpedmasemas
OCBETHUTEIHHBIMH ITPHOOpaMu
MOIIHOCTb SIBJISIETCS OCHOBHBIM
IKCIUTYaTaIUOHHBIM TapaMeTpoM,
KOTOpBII m3Mepsiercs. OneHka
4acoB paOOTHI CHCTEMBI OCBCILICHHS
MPOU3BOUTCS HA OCHOBAHUH
rpaduka paboTsI 37aHUS U (TITH)
cnenn(uKU AeSTeITEHOCTH
repcoHana (KOJIMIeCTBO CMEH U T.
1)

ITapameTpsl, He BEIOpaHHBIE AJIS
HETIOCPECTBEHHBIX N3MEPECHNUH,
oneHnBaroT. OneHKa MOXET OBITH
OCHOBaHa Ha PETPOCHEKTHBHBIX
JaHHBIX, CIIeNN(PUKALINIX
MIPOU3BOJUTENIEH WM HHKEHEPHOUN
oneHke. s xaxmoro
OIIEHHBAEMOT'0 TTapaMeTpa
HEo0X0AMMO 3a(UKCUPOBATH
HUCTOYHHUK JaHHBIX. HOFpeHIHOCTb
BCJIMYMHBI DOKOHOMUM ONPCACITIAIOT
Ha OCHOBE OLICHKH, @ HE U3MEPEHUN

Meton B «M30n4uus 30HbI
MOJICpHH3ALNN: H3MEPEHHE BCEX
napameTpoB» [Ipu aTom MeTozne
TIPOM3BOIST N3MEPECHNUS
MOTPEOICHUS SHEPTEeTHIECKUX
PECYpPCOB CUCTEMOM, yUacTBYIOLIEH
B IpoekTe. YacTora uaMepeHuit
MOJKET U3MEHATHCS OT
KPaTKOBPEMEHHBIX /10 TOCTOSHHBIX
10 BPEMEHH, B 3aBUCUMOCTH OT
0’KHTAEMBIX OTKIOHEHHH
HM3MEpPSIEMBIX TTapaMeTPOB, U
MIPOAOIDKUTEIBHOCTH OTIETHOTO
nepuoja

KpaTtkoBpeMeHHBIE HITH
TIOCTOSTHHBIE 110 BPEMEHH
N3MEpEeHNs MOTpedIeHNs
SHEPreTUYECKIX PECYPCOB B
6a30BOM M OTYETHOM IIEpHOJIaxX
W/WITY NH)KEHEPHBIE PacyeTHl,
UCTIONB3YIOIINE JTAHHBIE
HM3MEepeHuH moTpebIeHus
9HEPreTUYECKHX PECYPCOB
CUCTEMOH, Y4acTBYIOLLEH B
MIPOEKTE

YcraHOBKa 4aCTOTHO-
peryJIupyeMbIX IPUBOJIOB Ha
HAaCOCHBIE arperaThl.
DNEKTPUYECKYIO MOLIHOCTh, KBT,
KOTOPYIO IIOTpeOIIsieT Hacoc,
N3MEPSIOT KaXKIYI0 MUHYTY
COOTBETCTBYIOIIUM MPHUOOpPOM
y4eTa, KOTOPBIM CTOUT Ha HAacoce

CrannapTHble KOPPEKTUPOBKU
MIPUMEHSIOT NIPU U3MEHEHUSX B
BBIOpAHHBIX HE3aBHCUMBIX
napameTpax. HectannaptHsie
KOPPEKTUPOBKH MPUMEHSIOT IIPH
HM3MEHEHHH CTaTHYECKUX (PaKTOPOB

Bo Bpems 6a3zoBoro nepuoza
N3MEpEHNS MPOBOJAT B TCUCHHE
HEJIeJIN JUIsl OIpe/IeIICHUS
MIOCTOSTHHOW Harpy3ku. [Ipubop
ydeTa CHUMAaeT MOKa3aHHs
OTpeOJIIEMON MOIITHOCTH B
TEYEHHUE BCEro OTIETHOTO MEePHOAa,
YTOOBI OTCIIEKMBATH OTKJIOHEHNUS B
OTpeOJIIEMON MOIITHOCTH

Meron C «Becwk 00BEKT»
DKOHOMHIO ONPEACISAIOT yTEM

AHanM3upyIoT JaHHBIE PpUOOopa
ydera 3a 6a30BBIH M OTYETHBII

MHoroacnekTHas mporpamMma
yIpaBieHUs TOTpeOICHuEM
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U3MEPEHUS MOTPEOICHMUS
9HEPreTUUCCKUX PECYPCOB HAa BCEM
00BbEeKTe WU YaCTH OOBEKTa.
[ocTostHHBIC U3MEPEHHUS
MOTPEOJICHUS SHEPTCTUICCKUX
PECYPCOB BceM 0OBEKTOM MPOBOJIAT
B TEYCHUE OTUETHOTO MEPUOIa

TIepUOABI AJIsl BCEro 00bEKTa.
CrangapTHbIE KOPPEKTHPOBKU
MIPUMEHSIOT NIPU U3MEHEHUSX B
BBIOpAHHBIX HE3aBUCUMBIX
napamerpax. Vcrnons3yor
CPaBHUTENbHBINA WITH
PEerpecCUOHHBIN aHaIu3.
HecrangapTHbIe KOPPEKTUPOBKH
MIPUMEHSIOT IIPU U3MEHEHUH
CTaTHIECKUX (haKTOpPOB

JHEPreTUYCCKUX PECYPCOB,
3aTparuBaroIasi MHOTUE CHCTEMBI
o0bekTa. M3mepenne notpedieHus
JHEPreTUUCCKUX PECYPCOB
00BEKTOM 110 BUIAM
JHEPreTUYCCKUX PECYPCOB
(3MeKTpUUeCTBO, Ta3 M T. 1I.) IO
mpubopamM ydeTa 3a
JIIBEHAIATHUMECSIHBIA 0a30BBIN
MIEPHOJT ¥ B TEUEHNE OTYCTHOTO
reprosa

Merton D «KommerotepHoe
MOJIEIIMPOBAHNE» DKOHOMHS
OnpeJenseTcs myTeM
MOJICIIPOBAHUS MOTPEOICHUS
SHEPTEeTUUECKUX PECYPCOB BCEM
00BEKTOM HIIM YaCThI0 00LEKTA.
MmuranmonHast MoJienb
JEMOHCTPHUPYET JOCTOBEPHOE
MoTpeOIIeHNE SHEPTETUICCKUX
pecypcoB Ha o0bekTe. JIaHHBIH
MeTOJ] TpeOyeT HaBBIKOB B
KOMIBIOTEPHOM MOJICTHPOBAaHUH

CMmonennpoBaHHOE TTOTpeOICHNE
SHEPTeTHYECKHX PECYPCOB,
OTKaJIHOPOBAHHOE TI0 YaCOBBIM HITH
MOMECSIYHBIM TAaHHBIM
MOTPeOIICHUS SHEPrEeTHYECKUX
pecypcoB (JUIst yTOUHEHHUSI TaHHBIX
JUISL KaJTMOPOBKH IPOrPaMMHOTO
obecrieueHust MOTyT
HCIIONB30BATHCS (haKTHUECKUE
JaHHBIC ydeTa MOTPeOICHUs
9HEPTETHYCCKHX PECYPCOB)

Vyer BnusHus
9HEProcOeperaInx MEpOpPUsITHI
TIPY TIPOEKTUPOBAHUY 3JJaHUSL:
UCTIONIB3YETCS TOJILKO B TOM
cilydae, eclid B TeueHHne 6a30Boro
nepuoia mpudopkl yyera
oTCyTCTBOBANH. J[7151 KaTHOPOBKH
IPOTPaMMHOTO 00ECTICUCHUS
HCTIONB3YIOT U3MEPEHHBIE TaHHBIE
MOTPEOICHNUS SHEPTETHIECKUX
pecypcoB 1ocie yCTaHOBKA
IpuOOPOB ydeTa Mocie BBEICHUS
3[1aHMs B HKCINTyaTtamuio. basosoe
notpebyieHHe YHePreTHIECKUX
pecypcoB, ONpeneseHHoe C
UCIIOJIb30BaHHEM KOMITBIOTEPHOTO
MOJICTIMPOBAHUS, CPABHUBAIOT C
OTKaJIMOPOBAaHHOIN MOJIENIbIO
NOTpeOJICHHUS SHEPTeTUIECKUX
pecypcoB 3a OTUETHBIH MepHOA

5.5 Jlina onpeneneHuss rpaHUll U3MEPEHUN HUCTIOJIB3YIOTCS CIIEIYIOLINE

MMOJIXOIbI.

5.5.1. T'panuust

U3MEPEHUN  MOTYT

WHKXEHEPHYIO CUCTEMY OOBEKTa UJIU BECh OOBEKT.

OXBaTbIBaThb

OTAEIBHYIO

5.5.2. Ecnu rpaHulbl W3MEPEHUIl MEHbILE BCEro OOBEKTa, TO, MpHU
HEOOXOAMMOCTH, YCTaHABIWBAIOT JIOMOJHHUTEIbHBIC NPHOOPHI ydeTra Ha
rpaHuLlaX U3MEPEHUM.

5.5.3. O6oco0eHHBIE TTPUOOPHI y4yeTa YCTAaHABIMBAIOT HA TPaHHUIAX
U3MEPEHUH MEXIy 00O0pyI0BaHMEM (MH)KCHEPHOW CHCTEMON O0BeKTa), Ha
KOTOPOM peajn3yeTcs MPOEKT, U 00opyAoBaHUEM (MHKEHEPHON CHUCTEMOM
00bEKTa), HA KOTOPOE ATOT MPOEKT HE BIIUSECT.

5.5.4. Tlpu ¢popmMupoBaHUU TPaHUL] UIMEPEHUH CIEAYET YUYUTHIBATH BCE
0o00OpyI0BaHWE W CHCTEMBI, MOTPEOJIAIOMNE SHEPTETHUYECKHUE PECypChl, Ha
KOTOpBIC OKa3bIBACT BIIMSHUE ITPOCKT 3a TPAHHUIIAMHU U3MEPCHHM.

5.5.5. Ecam npoekT BiuseT Ha MOTpeOIeHNE YHEPTETHUYCCKUX PECYPCOB
WHBIX CHCTEM, TO 3TOT 3(pPeKT B3auMOICHCTBUS JOJDKECH OBITh OIleHEeH. Ecim
oxkusaercs, 9To d(pdext B3auMoaencTBrs OyAeT 3HAYNUTEIbHBIN, TO JOJKHA
OBITH BBITIOJIHEHA €r0 OIICHKAa C WHXKEHEPHOW TOYKU 3pPEHUsS, KaK YacTh
U3MEPEHHON SKOHOMUHU SHEPIETUUECKUX PECYPCOB.
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5.6. Jlms MeTtoamdeckux pEeKOMEHIAMN HMCTIOIB3YIOTCS CIEAYIOIIHE
IIPUHIUIIBI U3MEPEHUN.

5.6.1. Heo6xoammo ompenenuTs 4acTOTy IPOBOAUMBIX W3MepeHuit. Ha
OPUHITHE PEUIEHUs] O TOM, OYJQyT U3MEPEHHUS NMPOBOJUTHCSA MMOCTOSIHHO WM
NEPUOIUYECKH, BIIMAET OXHUAAeMas CTENEHb W3MEHUYHMBOCTH OCHOBHOTO
nmapaMerpa. B caydasx, korma He OXHIAETCd HW3MEHEHUHW OCHOBHOTO
napameTrpa, €ro MOXHO HU3MEpATh Cpa3y IOCJe peaau3alud IpPOeKTa M
NEPUOIUYECKH MTPOBEPATH B TEUEHUE OTYETHOTO nepruoja. Yactora no100HbIX
IIPOBEPOK MOKET OBITh ONpPEAESIEHa SKCIEPUMEHTAIBHO — HA4aB C YacThIX
U3MEPEHHM, 4TOOBl YOEOUThCS, YTO MapameTp SBIsETCS MOCTOSAHHBIM. Eciu
€ro IIOCTOSIHCTBO JIOKa3aHO, YaCTOTY HU3MEPEHUN MOXHO CHMU3UTH. s
NOJJICPKAHUS KOHTPOJISL HaJ IPOLIECCOM MO MEPE YMEHBIICHHSI 4acTOTHI
U3MEPEHHI OCHOBHOI'O ONPEIECISAIOIIEr0 SKOHOMHUIO IapameTpa, MOKHO
npeanpuHuMaTh 0oJjiee 4YacTble TMPOBEPKM MM TECThl TOrO, YTO
MOJIEPHU3UPOBAHHOE  O0OOpYIOBAaHUE  OSKCIUIyaTHPYEeTCs  HaJJIeKalluM
oOpazom.

5.6.2. Ecium wu3MepeHUsT HOCSAT HENOCTOSHHBIA  XapakTep U
U3MEpPUTENIbHOE 000PYI0BAaHNE CHUMAIOT C MECTa CHATHUS MOKa3aHUN MEXIy
U3MEPEHUSIMU, TO MECTO M3MEPEHHH M XapaKTEPUCTUKU H3MEPUTEIBLHOTO
00Opy/ZOBaHUS JIOJKHBI OBITh 33JJOKyMEHTHPOBAaHbI BMECTE C OINHMCAHUEM
IPOLEYP, UCTIOIB3YEMBIX JIJIsl HOBEPKH U3MEPUTEIHLHOTO 000PYA0BAHUS.

5.6.3. Ecniu 03kujaroT, 4To u3MepsieMas BemyrHa OyeT MOCTOSHHA, TO
NEePHO/Ibl IPOBEICHUS U3MEPEHUN MOTYT ObITh KOPOTKUMHU U TPOBOJIUTHCS 110
rpaduky, COrJlaCOBaHHOMY U 33JJOKYMEHTUPOBAHHOMY B IJIAHE U3MEPEHUS U
BepU(DUKALMU SHEPTeTUUECKON 3PHEKTUBHOCTH.

5.6.4. Ecnu mpoeKT peanu3yloT MHOTOKPAaTHO B MpeEAeNiax TIPaHMIIbI
U3MEPEHHM, TO MOYHO IPOBOJMTH HU3MEPEHHSI HE BCEX OJUHAKOBBIX
MEpONPHUITHI, a TOJBKO OT CTaTUCTHYECKU MPAaBWIBHOW 4YacTH IO
penpe3eHTaTUBHOM BHIOOPKE.

3. Otuer o0 Bepudpukauuu 3HePreTu4ecKon 3PPeKTHBHOCTH

6. Ilo pesynabTaram wusMepeHU W BepUPHUKAIUU DHEPTETHUCCKOU
3 PEKTUBHOCTH PEKOMEHAyeTCsl Cc(opMUpOBaTH OTYET, COJCPIKAIIUMA
CIEIYIOLINE Pa3aCIIbl.

6.1. Paznen «emn IIPOEKTa», BKJTIOYAIOIITNN omnrcaHue
sHeprocOeperamIero MEpPONPUSATHS, OXHUIAEMbI pe3yJbTaT OT €ro
BHEJIPECHUSI.

6.2. Pasmen «BpiOpaHHBII METO W TPAHUIBI H3MEPEHUI»,
BKJIIOYAIOIIMN ONMUCAaHWE METOAa, MCIOJb3yEMOro Uil ONpeaeICHUS
SKOHOMUHM U TPAHULIBI U3MEPEHUN JIJISI pacyeTa SKOHOMMUH.
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6.3. Paznen «ba3oBoe noTpedaeHnEe SHEPTETUYECKUX PECYPCOB: IEPUOI,
SHEPreTUYECKUE PECYPCHI U YCIOBUSD JIOJHKEH BKJIIOUATh B C€0sl CEAyIOIME
oApa3ebl:

- orpeziesieHne 0a30BOro MEPUO/Ia;

- JaHHBIE O MOTPEOJICHUH YHEPTETUUECKUX PECYPCOB;

- JaHHbIE 00 YCTaHOBJIEHHOM MOIIIHOCTH;

- ONKMCAHUE HE3aBHCUMBIX TapaMETPOB;

- ONKCAHUE CTAaTUYECKUX (DAKTOPOB.

6.4. Paznien «OTueTHBIN IEPUO, UBMEPEHUS U KOPPEKTUPOBKMY JTOJIKEH
COAEPkAaTh CICAYIOIINUE NOAPA3IEIIbL:

- IPOJIOJKUTENBHOCTh OTYETHOTO MEPUO/IA;

- UCTIOJIb3yEMBbIE€ CTATUCTUYECKHE U TEXHUYECKHE (DOPMBI JJISI UCXOJTHBIX
JAHHBIX;

- MIEPUOJUYHOCTD (TpaduK) MPOBOAUMBIX KOHTPOJIBHBIX H3MEPEHUM;

- IPOJOJKUTENBHOCTD MMPOBOJUMBIX KOHTPOIBHBIX H3MEPEHUI

- Ha0Op YCJIOBUH, HA KOTOPBIE JIOHKHBI KOPPEKTUPOBATHCS U3MEPECHUSI
MOTPEOJICHUSI SHEPTETUUECKUX PECYPCOB;

- OMKCaHUE MECT MPOBEACHUS U3MEPEHHUIA;

- OMKCaHUE MPOLETYPhl U METOJIUK MTPOBEICHUS U3MEPEHUM.

6.4. Paznen «Pacuetr BepuUIIUPOBAHHON IKOHOMHUHU IHEPTrEeTUUECKHUX
pECypcoB», BBIIIOJHEHHBI B COOTBETCTBUU C pa3leioM 7 HACTOSIIUX
MeTtoanuecknx PEKOMEH 1Al C OIPEACIICHUEM JIOCTUTHYTOU
HEPreTuyecKon 3P PeKTUBHOCTH.

4. Ilopsaok onpenesieHUs BepUuPUIUPOBAHHON IKOHOMHH OT
BHEJAPEHUS FJHEProcoeperaiux MeponpusiTHI

7. DaKTUYECKYIO SKOHOMMIO OT  BHEAPEHUS  THUIIOBBIX
HEeprocOeperarmux MepONpUiTUA  PEKOMEHIYETCsS  ONpelnessTh IO
METOJIMKaM, TPUBEACHHBIM B JaHHOM paszzaene. JlaHHbIE METOIUKH He
SIBIISIFOTCSI OKOHYATEILHBIMU U MOTYT OBITh aJIallTUPOBAHBI TO]] KOHKPETHBIE
sHeprocOeperarwmme MEpONpHUsITHS W YCJIOBHS WX peaju3alud ¢
00OCHOBAaHHEM METOJIOB, CIOCOOOB, TPAaHUI] U TMPOLEAYpP HU3MEPEHUs U
BepuDUKaLUU.

7.1. Bepudukanus sHEpreTndeckod S(PPEKTUBHOCTH TPUMEHEHUS
ra30BbIX HHPPAKPACHBIX U3ITydaTesen

OkoHOMHMUYECKUH A(PPEeKT OT NpUMEHEHUs Tra30BBIX HH(PPaKPACHBIX
u3Nydaresieid JOCTUTaeTcs 3a CUET:
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CHM)KEHUS MTOTPEOJICHN TOIJIMBA 34 CUET JIOKAIM3alMU 30HbI 000rpeBa
IIPOU3BOJICTBEHHBIX TOMELIECHUN;

CHW)KEHUS OTPEOJICHUS TOIUIMBA M3-3a PABHOMEPHOT'O pacipeiesICHUs
TEIJIOTHI B BO3AYLTHOM 00BbEME MOMEIIEHNUS;

VCKJIFOYEHUSI TETUIOBBIX MOTEPH MO TEIUIOTPACCE UIW MAPOIIPOBOAY;

CHU)KEHUS TOTPEOICHUS IJEKTPOIHEPTUN HA TPAHCTIOPTUPOBKY.

["'onoBoe noTpedieHne TEMIOBOM S3HEPTUU Ha OTOINIEHUE U BEHTUIISILIUIO
IIOMEILEHUH olpeesercs o GopMmyie:

Qr = (A Ve (tBH - tH)°1O_6 n- (qo ) To + qs * TB)’ FKaH; [1]

rie A — nomnpaBOYHBIA KO3(PGUUUEHT Uil Pa3lIMYHbIX PETMOHOB Ha
TeMIlepaTypHbIi rpaduk, s pecniyonuku benapycs npunst 1,02;

V — 00beM noMenieHuil, M3;

tBH, tH — TeMIeparypa BO3AyXa BHYTPU IOMEUICHUS U CHAPYXKHU
cootsercTBenHo, °C (onpenensercsa Ha ocHose CIT 2.04.01-2020);

qO — YyIeNbHBI pacxoj TEIUIOThl Ha OTOILICHHE, KKan/u*m>*°C
(onmpenensercs mo HopmaM pacxoaos TOP);
(B — YAEIbHBIA pacxXoj TEIIOTH HAa BEHTHJIALMIO, KKan/a*m>*°C

(ompenensercst mo HopMmaM pacxoaoB TOP);

To — Bpemsi pabOThI OTOIJICHUSI B CYyTKH, YaCOB;

TB — BpeMst pabOThI CUCTEMbI BEHTUJIAIIMU B CYTKH, YaCOB;

N — MOPOJOJLKUTEIBHOCTh OTOIMUTEIBHOIO MEPUOAa B TOAY, CYTOK
(ompenensiercs Ha ocHose CIT 2.04.02-2020).

DKOHOMMSI TOTIJIMBA OT CHIKEHHUSI MOTPEOJICHUS TETJIOBOM SHEPTUU TI0
TEXHUKO-DKOHOMHUYECKOMY OOOCHOBAHHIO (MPOEKTHBIM TIOKA3aTeNsAiM) U
(dakTudecku, onpeaensercs no Gopmyam:

B130 = Qro%(1+kgdr /100) - byy/10°-Q°0-bg3°/10% T y.1. [2]

BT = QP (14,2257 /100) - -bT20/10%-Q P pE¥/108, 1 y.1., [3]

InoT

rac QITSO — I'Og0BOC HOTpe6J'ICHI/IC TCIJIOBOM OHCPIrur Ha OTOINICHUC U

BEHTHIIAIMIO TIoMelenuii mo TOO, I'kaun;

aKT )
Q. — (dakTuyeckoe romoBoe MOTPEOJICHHE TEIUIOBOM JHEPTrUU Ha
OTOIJIEHWE ¥ BEHTUJISAIIUIO TIOMEIICHHUH TI0CIIe peain3aliiy mpoekTa, [ 'kan;
b,,— yIenpHBIN pacxo]l TOIUIMBA JEHCTBYIOMIETO TEMJIOMCTOYHUKA 0
peanu3aiyy MpoeKTa TEIIONCTOYHUKA, KT y.T./[ Ka;
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bTT:_? 0_ y,I[@J'IBHBIﬁ pacxod TOIUIMBA JIOKAJbHOT'O TCINIOMCTOYHHKA II0

TOO0, kr y.1./I'Kkamn;

adKT ) )
bgé_, — (¢akTUYeCcKuil  yIeabHBIM PpacxXxoJ TOIUIMBA JIOKAJIHHOTO

TEIIOMCTOYHUKA, KT y.T./I'Ka;
k190 _ rexmomormueckmii pacxoj TEIIOBOH PHEPTrHU HA TPAHCIOPT B
TemnoBbIx ceTsix mo TOO, % (mo jgaHHBIM, ONMyOJMKOBAHHBIM Ha CalTe

JlemaprameHTa 10 3HePro3pheKTUBHOCTH);

adKT ) )
kg)OT — TEXHOJIOTUYECKUM PacXO]l TEIUIOBOM 3HEPTUM HA TPAHCHOPT B

TEIJIOBBIX CETSIX HAa MOMEHT Bepudukanuu, % (1o JaHHBIM, Oy OJIMKOBAHHBIM
Ha caiite [lenapraMenTa 1o sHepro’hHEeKTUBHOCTH).

DKOHOMHUS YCJIOBHOT'O TOILJIMBA HA MCTOYHHUKE AJIEKTPOCHAOXKEHHUS IO
TEXHUKO-I)KOHOMUUYECKOMY OOOCHOBAaHMIO (IIPOCKTHBIM I[OKA3aTesisiM) M
¢daktuuecku (mpu 3tToM Jlykomibckas ['POC mpuHuMaercs 3aMblKarolen
CTaHIIUEHN B OEIOPYCCKOM PHEPTOCUCTEME) OTIPEALIISIETCs 110 (hopMyIam:

Knor kggga -
BP® = (- (1+522) - b,, - Q0 b13) - S8 190,106, 1 .1, [4

100 10
dakT
kl‘lOT kl‘lOT:—) -
BY™ = (Qr (1+7) by, — QF bE™) - Fm p2T1076, 1.1, [5]

rae Ky, —TEXHOJOTMYECKUHN pacxo] TEIJIOBOW YHEPTrUU Ha TPAHCIIOPT
B TEIUIOBBIX CETAX J0 peain3alnuu NpoekTa, %;

k190 _ xoa(puIMEHT, yUUTHIBAIOIIMIA TIOTEPU B MNEKTPHYECKUX CETAX
no TOO (mo paHHBIM, ONMYyOJMKOBAaHHBIM Ha caite JlemapTrameHTa IO

3Heprod3hHekTHBHOCTH);

dakTt o
k.ors— KODPuUMEHT, yuMUTHIBAIOIIMK (QakTHUUECKHME TOTepU B

NEKTPUYECKUX ceTaX (M0 JaHHBbIM, ONyOJMKOBAaHHBIM Ha  caiTe
JlemapTaMeHTa 1o 3Hepro3pHeKTUBHOCTH);

bI?0—  ynenwbublii pacxom TOmIMBA HAa OTHYCK 3JIE€KTPOIHEPTHUH
NPUHUMAETCA PaBHBIM (PAaKTHUYECKOMY Pacxojly TOIJIMBA Ha 3aMblKarolen
craniuu B sHeprocucreme (Jlykomibckoit ['POC) 3a roxa, npeaiiecTByonmi
coctraieanio TOO, r y.1./kBT-4 (110 JaHHBIM, OMMyOJMKOBAaHHBIM Ha CaWTe
JlemaprameHnTa 1o 3Hepro3pheKTUBHOCTH);

bi,am YACNBHBIM pPACXOX TOIUIMBA HA OTIYCK JJIEKTPOIHEPIUHU
OPUHUMAETCS PaBHBIM (PaKTHUECKOMY pacxoJy TOIUIMBA Ha 3aMbIKAIOUICH
craniuu B sHeprocucreMe (Jlykomibckoit 'POC) 3a roxa, npeaiiecTByonmi
Bepuukauuu, r y.1./KBT-u (mo maHHbIM, OMyOJMKOBaHHBIM Ha cailTe
JlemaprameHTa 10 3Hepro3PGeKTUBHOCTH).
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CyMMapHas 5KOHOMUS YCIOBHOTO TOIIMBA OT BHEJIPEHUS MEPOTIPUSTHS
omnpenensiercs mo hopMynam:

BY® = B + BE®, Ty.v. [0
BT = B4 By [7]

Pa3HocTe Mexay BepuUDUIIMPOBAHHOW U PACUETHOM 3KOHOMHUEH OT
BHEJIPEHUS MEPOIIPUATHUA:

ABs = BY" — B [8]

7.2. Bepudukanus >Heprerudeckod 3(PGEeKTUBHOCTH OT 3aMEHBI
ITHEBMOTPAHCIIOPTa HA MEXaHUYECKYIO CUCTEMY TPAaHCIIOPTUPOBKHU

IIpy 3ameHe TIHEBMATUYECKOW CHUCTEMbl TPAHCHOPTUPOBKM Ha
MEXaHUYECKYI0 IKOHOMUYECKHH 3((PEKT MOCTUTraeTcss 3a CUET CHUKEHUS
pacxo/ia dJIIEKTPOIHEPIUU Ha NMPOU3BOJICTBEHHBIE HY Kbl BCIEACTBUE BBIBOA
U3 OKCIUIyaTalluM JHEProeMKOro oOOpyJoBaHMs, OOECHEYMBAIOIIETO
HEOOXOIMMOE JTaBJICHUE /ISl CUCTEMbI THEBMOTPAHCIIOPTA.

VYaenpHble pacxoAbl HA TPAHCIOPTUPOBKY | TOHHBI ChHITy4YHX
MaTepUalioB JJIsi MHEBMATHYECKOW (PIMH) MU MEXAHUYECKOW (IMEX) CHUCTEM
TPAaHCIOPTUPOBKH OINPEAEISIOTCA 10 (HopMyJiaM:

6a3.nm — ps6as.om , gr6as.a , mbas.n 6a3.I )
g3 Ml = pasl . goas.n . poasdl /\oasnl g Bry/T [9]

T30 _ pyT30 , T30 , T30 T30 ]
3Mex - NMex KMeX TMex /M s KBT I{/T [10]

QAT _ ybaxT  prbaKt pdaKT )\ rdaxt yBry/r [11]

MeXx MeXx MeX MeX
rme NS3U _  cymmapHas yCTAHOBIEHHAsS MOIIHOCTH TPYIIIBI
AJIEKTPONOTPEOIIAIONIEro 000PYyI0BaHUS 10 pealin3aluu IpoekTa, KBT;
N9  —  cymmapHas ~ yCTaHOBIEHHAas  MOLIHOCTh  IPYIIIIBI

AMCKTPOIOTPEOIISIIOMEero  o0opyaoBaHus  (HACOCH, KOMIIPECCOPHI IS
MTHEBMOTPAHCIIOPTAa U CKPEOKOBBIE KOHBEWEPHI, KOBILIOBBIC 3JICBATOPHI IS

MexaHudeckoi cuctemMsl) no TOO, kBT;

aKT
leqbex — CyMMapHas  YCTAaHOBJIEHHAs  MOILIHOCTb  TPYIMIbI

AJIEKTPONOTPEOIIAIONIET0  000pya0oBaHUs  (HACOCHL, KOMIIPECCOPHl IS
MTHEBMOTPAHCIIOPTa U CKPEOKOBBIE KOHBEWEpHI, KOBILIOBLIE 3J€BATOPHI IS
MEXaHUYECKOM CUCTEMBI) MOCIe peain3aluu MpoeKTa, KBT;
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K531 _ k03 DHUIMEHT UCIIONB30BaHUS IEKTPUUECKON MOITHOCTH IS
MTHEBMATHUYECKON CHCTEMBbl TPAHCIOPTUPOBKU (OMpEEIseTCs TEXHOJIOTHUEH
MIPOU3BOCTBEHHOIO MPOIIECCa);

K29 _ xor(pduiment ncnonp3oBanHus dIeKTPHUIECKOH MOLIHOCTH IS
MEXaHUYECKOM CHUCTEeMbl TpaHcnopTupoBku 1o TOO (ompenensiercs

TEXHOJIOTHEH MPOU3BOJACTBEHHOTO MPOIIECCa);

aKT o
K(b — KO3 HIOUCHT UCIIOJIBb30BaHUA JJICKTPHUYCCKON MOIIHOCTHU JIA
Mex

MEXaHUYECKON CUCTEMBI TPAHCTIOPTUPOBKU TMOCIIE peaTnu3alii MpoeKTa;
T35 _ rooBoe 4MCIIO YacOB HCIIONB30BAHMS CPEIHEH HATPY3KH I
THEBMAaTUYECKON CUCTEMBI TPAHCIOPTUPOBKU (OMpPEENsIeTCs TEXHOIOTHEH
MPOU3BOJICTBEHHOTO IPOIIECcCa);
TI29 — rogoBoe 4MCIIO YACOB HCIONBL30BAHMS CpPEIHEH HArpy3Kd Ijis
MEXaHUYECKOM CHUCTEeMbl TpaHcnopTupoBku 1o TOO (ompenensiercs

TEXHOJIOTUEHN MPOU3BOJICTBEHHOTO MPOIECCa);

aKT )
Tﬁex — TOAOBOE YHCJIO YaCOB HCIOJb30BAaHUS CPEIHEN HArpy3KH IS

MEXaHUYECKON CUCTEMBI TPAHCTIOPTUPOBKH ITOCTIE pean3alluy IIPOCKTa;

MO0 _ ronoBas MPOM3BOJIUTEILHOCTh TEXHOJIOTHUYECKUX JIMHUUA 10
peanu3anuu NpoeKTa, T/TOI;

MT0 _ ronoBas Mpon3BOAMTENBHOCTh TEXHOIOTHUECKHX IMHHH IO
T30, 1/roxn;

M®2KT _ ronopas MPOW3BOJIUTEILHOCTh TEXHOJOTHYECKUX JIMHUHN MOCIIE
peanu3aluy MpoeKTa, T/ToJI.

DKOHOMHUS YCIOBHOI'O TOIUIMBA OT CHMIKEHMS Pacxojia dJIEKTPUYECKOU
SHEPruH, onpeaesnsercs no Gopmyam:

T30
T90 _ (.6a3.n T30y . naT30 . b33° . (100+k110T)
B:—):—) - (31'IH - 3Mex) M ’

1076, ry.1. [12]

103 100
daxt (100+kbo" )
dakt __ 0as.m dakry | aKT . by, . ( nor -6
Baa - (3111-1 — Amex ) M(b 103 100 -10 , TY.T. [13]

rne: byJ° — hakTHYecKuii ToA0BOM YACIbHBIN PacX0/1 TOIUIMBA Ha OTITYCK

ANEKTPOIHEPIUU Ha 3amblikaromen anekrpoctaHuuu (Jlykomabsckoit I'POC)
NpUHATHIN Tipu pazpadoTtke TOO, ry.1./kBT1 4;

kI>°-  TEXHOJOTWYECKHH  pacxoa  JJICKTPUUYCCKONW DHEPruh B
AJEKTPUUYECKUX CETSIX Ha TPAHCHOPT 3ieKkTpodHepruu B cucreme [TIO
"Bemnepro" npuHATHIN pu pazpadorke TOO, %

bi)am — (pakTHUECKUI TOJIOBOM YJIENbHBIM PAcXo]] TOIJIMBA HA OTITYCK
ANIEKTPOIHEPTUU Ha 3aMbIkatolen snekTpoctaniuu (Jlykomnbsckoit [[POC) 3a

MOCJeAHUN OTYETHBIN niepuoy (roxa), r y.T./kBT-u;
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dKT
kg)OT - KO3(Q(QULHEHT MOTEPH JIEKTPOIHEPTHH B JIEKTPUUECKUX CETSIX

['TIO «bemueproy» (¢ yueTom pacnpeaeauTenbHbIX) (Tox), %o

Pa3nocte Mexay BepuUIIMPOBAHHOW M pPACUETHOM HSKOHOMHEH OT
BHEJIPEHUS MEPOIIPUATHUA:

AB,, = BY™ — BE° [14]

7.3. Bepudukanus sHepretudeckol 3PQPEKTUBHOCTH BHEIPECHHUS
9HeprodpHEKTUBHOTO OCBEIMICHUS (B TOM 4YHCIE C aBTOMAaTHYECKOM
pEryIupOBKOI)

OKoHOMHMUYECKUH 3(PPEKT OT peanusaiuu MEPONPUITHS JOCTUTAETCS 32
CUET:

- NPUMEHEHHS] COBPEMEHHBIX 3HEProd(P(EeKTUBHBIX OCBETUTEIbHBIX
OpuOOPOB C HU3BKUM 3JIEKTPONOTPEOIICHHEM, BBICOKMMHU MOKa3aTEIsIMU
CBETOBOI'0 IIOTOKA HA €IMHUILY MOIIIHOCTH

- BHEJIPEHHs] CUCTEM AaBTOMATU3AllMM YIPABICHHUS OCBEILIEHUEM C
KOHTPOJIEM YPOBHS OCBELIEHHOCTH, CEKIIMOHHBIM U 30HHBIM YIPABJICHUEM,
IIJJABHBIM YIIPABJICHUEM MOIIHOCTBIO U CBETOBBIM IIOTOKOM.

Omnpenenenre NOTPeOIIEMOro KOJIMYECTBA JIEKTPOIHEPTUU ITPHU padoTe
OCBEIICHUS, KaK JJIsl CYUIECTBYIOLIEH CHCTEMBbl OCBEIICHUS, TaK W JUJIs
BHEJIPSIEMOM B3aMEH, OCYLIECTBISAECTCS 1O (hOopMyJiaMm:

36a3.n — N6a3.n ‘n- kggg.n ] T6a3.n . kc ) kg;lan -k on 10—3, kBT 4 [15]

A

T30 _ T30 , . ,T30 , T30 , . 1,T30 .
310 = NTI0 . gy . T30 TTIO0 . . |TI0.

won * 1073, kBT 4 [16]

JOAUT = VAT PN AT L PET - 1073, kBT u [17]

rme NO®B3T  _ engppgHas MOIIHOCTH OCBETHTENHHOTO npudopa
(CBeTHIIBHUKA, JIAMITBI, IIPOXKEKTOPA) JI0 peali3aiui IpoekTa, BT;

NT30 _ enuHIYHAS MOITHOCTH OCBETUTEIBHOTO MPHOOPA (CBETUIIBHHKA,
JaMIibl, Tpoxkekropa) no T30, BT;

N $3T _ e THIYHAS MOIITHOCTH OCBETUTEIHFHOTO IPHOOpA (CBETHIILHHUKA,
JIaMIIbI, IPOKEKTOPA) MOCIIE peau3aiy IpoekTa, BT;

N — KOJWYECTBO OCBETHUTCIBHBIX MPHUOOPOB OJMHAKOBOM MOIIHOCTH,
THIIA, PeKUMa SKCIUTyaTalllH, IIT.;
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kggg-“ — kodbpdumument mnortepu MomHoctu B [IPA  (mmycko-

pEryIMpYyIOUIMX ammnaparax, JapaiiBepax) OCBETHTEIBHOTO mpudopa a0
pean3aiuy npoexTa (onpenessieTcss Ha OCHOBE NpUiIoKeHus 1);

kggg —Ko3(ppuumeHt norepu MotHoCTH B [IPA (mmycko-peryampyromumx
amnmnaparax, apaiiBepax) ocBeTUuTenbHOro npudopa no TOO (onpenensercs: Ha

OCHOBE TIPUJIOKEHUS 1);

kg;;T — Ko3(ppuuument mnorepu MomHoctTH B IIPA  (mycko-

PETYIHMPYIONINX amnmnaparax, JpaiBepax) OCBETUTEIBHOIO TpuOopa Tmocie
peam3aIyy MpoeKTa (OnpeaeseTcss Ha OCHOBE MPUIIOKeHuUs 1);

T6331_ Bpems HCTIONB30BAHIA MAKCHMyMa OCBETUTENBHON HATPY3KH [0
peanu3aiuu MpoexTa (OnpeesieTcsi Ha OCHOBE MPUIIOKEHUS 1), 4acoB;

TT99_ Bpems MCIIONB30BaHHSA MAKCHMyMa OCBETHTEIBHON HArPY3KH IO
TOO (onpenensercs Ha OCHOBE MPUIIOKEHUS 1), 4acoB;

TP3T_ (hakTHIECKOE BpeMs HCIIOIb30BAHMSA MAKCHMYMa OCBETHTEIBHOM
HArpy3KH MOCJIE peaan3aluy MPoeKTa, YacoB;

Kc — TexHOJIOTHUECKUH KOA(PDHUITMSHT CITPOCa OCBETUTEIILHOM HArPy3KH
(ompenensieTcst Ha OCHOBE MPUIIOXKeHus 1);

k%’;‘z"“ — K03 (UIIMEHT aBTOMATHU3aIllMK YNPABICHUEM OCBEUIECHUS 0
peanu3anuu npoexTa (OmpenesieTcsl Ha OCHOBE MpUiIoKeHus 1);

kay? — KOODOUIMEHT aBTOMATH3AIMK YNPABICHHEM OCBEIICHHS IO
T20 (onpenensercss HA OCHOBE MPUIIOKEHUS 1);

aKT
kg)y — K03 PUIMEHT aBTOMATHU3AIUHU YIIPABICHUEM OCBEIICHHS TIOCIIE

peanu3anuu nNpoeKTa (OnpenenseTcss Ha OCHOBE MPUIIOKEHUS 1);
Kon - KOO GHUITUESHT JOMOJHUTEILHOTO OCBEIICHUS B TAaCMYPHOE BPeMsI

(1711 BHYTPEHHETO OCBEILEHUs TpUHUMaeTcs paBHbIM 1,08, 111 HapyKHOTO—
1).

OKOHOMHMSI YCJIOBHOTO TOIUIMBA B pe3yJbTaTe 3HEProcOEeperaroiiero
MEPOTIPHUSITHS, ONIpeAesieTcs o GpopMynam:

T20
BE° = (3% — 37%0) . (1 4 X2) 90,1076 1y 1. [18]
k(l)aKT

Bj;am — (36a3.n _ acbaKT) . (1 + ;8;3) .biaKT.10—6, TYy.T. [19]

k190 _ xoa(puIMEHT, yUUTHIBAIOIIMIA TOTEPU B MEKTPUUECKUX CETAX
nmo TOO (mo mamHBIM, OMyONWKOBaHHBIM Ha caiite JlemaprameHnta Mo
9HEPro3(PPeKTUBHOCTH);
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dakTt o
ki oro— KOIPOUIUEHT, YyUMTHIBAIOUIUN (PaKTUUECKUE TOTEPH B

AJIEKTPUYUCCKUX CETAX 3a OTUYCTHBIA Mepro (1o JaHHBIM, OIyOIMKOBAHHBIM
Ha caiite /lenapramenTa mo sHeprodpPpeKTHBHOCTH);

bI0_  ynenpHblii pacxom TOmIMBA HAa OTHYCK 3JIE€KTPOIHEPTHH
NPUHUMAETCA PaBHBIM (PAaKTHUYECKOMY PacxXojly TOIUIMBA Ha 3aMbIKAroLIeH
ctaniuu B sHeprocucreMe (Jlykomnbckoit ['POC) 3a rox, npeaiiecTByonmi
coctaBieHutro TOO, r y.T./KBT-u (110 gaHHBIM, ONyOJMKOBAHHBIM Ha CalTe
JlemaprameHTa 10 3HEPro3(pHeKTUBHOCTH);

bi,am yACIbHBIA pPAacXoj] TOIJIMBA HA OTIYCK SJIEKTPOIHEPTUU
IPUHUMAETCA PaBHBIM (PAKTHUYECKOMY pacxoj]ly TOIUIMBA Ha 3aMbIKarOLIEH
ctaHuuu B 3HeprocucteMe (Jlykomnbckoit ' POC) 3a rog, npeamecTByomun
MpOBEJICHUIO Bepudukaiuu, r y.1./KBT-4 (1o gaHHbIM, OnyOJMKOBAaHHBIM Ha
caiite JlemapraMeHTa 1mo 3HeprodGEeKTUBHOCTH).

Pa3HocTh Mexny BepuUPUIIMPOBAHHOW M PACYETHON SKOHOMHEN OT
BHEPEHUS MEPOIIPUATHUS:

AB,, = BY™" — B2 [20]

7.4. Bepudukanus sHepretuueckod d3PGEKTUBHOCTH BHEAPCHUS
ABTOMATUYECKUX CUCTEM KOMIICHCAIIUU PEAKTUBHOW MOIIHOCTH

OKoHOMHMUYECKUH 3(PPEKT OT peanuzanu MEpONPUITHS JOCTUTAETCS 32
CYET MOBBIMICHUST KodPduimenta MortHocTu (coSe). [Ipu omaHOM U TOH Xe
UCIIOJIb3YEMOI MOIIHOCTH D3JIEKTPOIPUEMHUK C HU3ZKUM KO3(PPULHEHTOM
MOIIIHOCTH MOTPEOJIAeT OONBIINA TOK, YTO BBI3bIBAET YBEJIWYEHUE HATPY3KU
JUHUM 3JIEKTporiepenady M TpaHC(HOPMATOPOB. DTO BEAET K YMEHBIICHHIO
HKCIUTyaTallMOHHOW MOIIIHOCTH TpaHC(hOpMaTopa, FTeHepaTopa U yBEINUUBACT
NOTEPU IJIEKTPOIHEPrUu B ceTAX. Tak Mpu yMEeHbIICHUH KOIPPuuueHTa
MomHOCTH OT 1 1o 0,5 morepu ANEKTPOIHEPIUU YBEIUUYMBAKOTCS B YETHIPE
pasa.

DKOHOMMS YCIIOBHOTO TOIUJIMBA OT BHEJPEHHSI aBTOMATUYECKUX CUCTEM
KOMITCHCAllUM PEAKTUBHOM MOIIHOCTH C YYE€TOM MOTEPh HA TPAHCIIOPT
AIIEKTPOIHEPIUU B BIIEKTPOCETSIX OIpeiensieTcs o Gopmyiam:

Kiors -
BE° =PI Ky - K, - £70 - (1 4 5522) p130.1076 1y 1. [21]
dakT
k

BT = PYT ey - K - 93T (1 + ot ) b3™7.1076, 1 y.1. [22]

rae Pcfjao— CpeHeroioBas akTuBHas MoITHOCTh o TOO, kBrT;
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Pccbl;aKT

Kigap — KOIPHUIIUEHT, TOJTydaeMblii U3 TaOJIMIIBI B COOTBETCTBHH CO
3HaYeHUSIMU KOA(P(UIKMEHTOB MoOIHOCTH coS Ol u cos ¢2, xBap/kBr
(mpuioxenue 2);

K, — 3KOHOMMYECKHI 3KBHUBAJICHT MPUPOCTA AKTUBHOW MOIIHOCTH 32
CYeT KOMIIEHCAIIMU PEaKTUBHOM MOIIIHOCTH, paBHbIi 0,1 kB1/kBap;

tT90 _ xonmuecTBO YaCOB PAGOTHI KOMIEHCHPYIOIIETO YCTPOHCTBA B TOJ
o T30, y;

t$3aKT  _ hakTHUECKOE KONMYECTBO 4acOB PabOTHl KOMIICHCHPYIOIIETO
YCTPOMCTBA B IO, Y,

kIO _ xodduiMeHT, yIUTHIBAIOMHI TOTEPH B INEKTPUUECKUX CETAX
no TOO (mo maHHbIM, OMyONWKOBaHHBIM Ha caiiTe JlemaprameHnta Mo

3HeprodpdekTuBHOCTH);

daxrT o
kioro— KO3(pPUIMEHT, yuuTHIBaIOUIMI (QakTUUECKUE TMOTEpPU B

NEKTPUYECKUX ceTax (M0 JaHHBbIM, OIYyOJMKOBAaHHBIM Ha  calTe
JlemapTaMeHTa 1o 3Hepro3pheKTHBHOCTH);

bI0_ ynempHBIA pacxom TOIIMBA HAa OTIMYCK DIEKTPOIHEPTUH
NPUHUMAETCA PaBHBIM (PAaKTHUYECKOMY PacXojly TOIIMBA Ha 3aMbIKAIOIIEH
ctaHuuu B 3HeprocucteMe (Jlykomnbckoit ' POC) 3a rox, npeamecTByomun
coctaBieHutro TOO, 1 y.T./kBT-u (110 JaHHBIM, ONMyOJMKOBAHHBIM Ha CalTe

JlemaptameHTa 1o 3HeprodHeKTUBHOCTH);
dakT
b33

— (pakTHUECKas cpeaHerog0oBast akTUBHAs MOIITHOCTb, KBT;

YAENBHBIA pAacxol TOIUIMBA HAa OTIYCK 3JIEKTPOIHEPIUU
NPUHUMAETCA PaBHBIM (PAKTHUYECKOMY Pacxojly TOIUIMBA Ha 3aMblKaroUlen
ctanuuu B 3Heprocucteme (Jlykomnnckoit ' POC) 3a roj, npeaiiecTByonun
Bepudukanuu, r y.T./KBT-4 (110 [JaHHBIM, OIMyOJMKOBAaHHBIM Ha CcalTe
JlemaptamenTa 1o 3Heprod(HEeKTUBHOCTH).

Pa3znocte Mexay BepuUUIIMPOBAHHOW U PACUETHOM JKOHOMHUEH OT
BHEJIPEHUS MEPONIPUATHA:

_ podakr T30
AB,, _Baa — Bs5 [23]
7.5. Bepudukammss sHeprernueckod 3PGEKTUBHOCTH BHEAPCHHUS
KOH/ICHCAIIMOHHBIX TeTUIOYTHJIN3aTOPOB HA KOTIIBI

[IprMeHeH e TeIUIOYTUIIN3aTOPOB MO3BOJISET YBEIUUNUTh KOADPUITUCHT
MOJIC3HOTO JICHCTBHUSl KOTEJIIBHOM YCTAaHOBKM W CHHU3UTh CEOECTOMMOCTH
MMPOU3BOAMMOM TEIIJIOBOU DHEPTUM.



21

[Tokazarenu (pakTUUECKOTO TOJOBOIO YHCIAa 4YacoB pabOThl H
K0d(G(UIIMEHT 3arpy3kd KoTjoarperara 10 MPOEKTa W TOCJIEe BHEIPECHHUS
OMpeIeIISICTCS U3 )KYPHAJIOB (BEIOMOCTE) pabOThI KOTJIA.

Onpenenenne 3KOHOMHH YCIOBHOrO TorimBa OT u3MeHeHus KIIJ|
KOTEJIbHON YCTaHOBKHU OCYIIECTBIAETCS MO (popMyiam:

142,86

6as. T30
Neor + Ty

B0 = Qo - (plam — +100) - 1073, ry. 1. [24]

B;I;al(T — Q6e3.n i (b%as.n _ % +100) - 10—3, Ty.T. [25]
KOT Ty

rae Q% — (hakTuueckas BhIpaOOTKA TEIUIOBOM JHEPIUM KOTEIBHOM
YCTaHOBKH JI0 peanu3aiuu mepornpusarus, ['kai;

hS33 ™ _ pakTHueckas yneabHAs HOPMa Pacxo/a TOIUIMBA HA BRIPAGOTKY
TEIJIOBOM HEPTUU KOTJIOM JI0 pealin3allii MEpONpusaTHsl, Kr y. T./['kan;

142,86 — yaenbHBIN pacxoj YCIOBHOIO TOIIMBA Ha BbIpaboTKy 1 I'kan
terioBoit anepruu npu KI1/{ 100%, kr y.1./I'kai;

19331 _ o3 GHUIMERT MOTE3HOTO AEHCTBUS YCTaHOBICHHOTO KOTIa, %;
n%‘?o — mnosbimieHne KIIJ[ 3a cuer yCTaHOBKM KOHJIEHCAIMOHHOIO

termwoyTuiuzaropa mo TOO, % (ucxonss U3 MOTYYEHHOTO MPAKTUYECKOTO

onbiTa KIIJ[ ycTaHOBKH MOC/E OCHALIEHUS TEILIOYTUIIN3aTOPOM MOBBIIIACTCS
Ha 4-7%);

aKT

?y daktuueckoe moBeimenne KIIJ[ 3a cyer ycraHoBKHU

KOHACHCAIMOHHOI'O TCINIOYTHIN3AaTOpa IIOCJC pCalln3alilul MCPOIIPUATHA, %.

T20
B0 = p.p,T30. (1 + @) -b139.107, v y.1. [26]

100
dakT

dakt _ . aKT , Kot 5 dakt -6

B =p-n® 1+ -0 ). pi107°, 1y [27]

rie P — MOIMHOCTH HOBOrO OOOPYIOBaHHUS, HCIOIB3YEMOIO C
TEIJIOYTUIIN3aTOpOM, KBT;

n™0 _  kommuecTBO YacoB pabOTBl  AIEKTPOMOTPEOIAIONIETO
000pyI0BaHUs, YCTAaHOBJICHHOTO COBMECTHO C TEIUIOyTHiM3aTopoM 1o THOO;

n KT — (dakTHuyeckoe KOJINYECTBO 4acoB paboThI

ANIEKTPONOTPEOIISAIONIET0 00OpYAOBaHUS, YCTAHOBIEHHOTO COBMECTHO C
TEIUIOYTHJIM3ATOPOM MOCJE PEATU3ALNN MEPOTIPUSITHS;

kIO _ xosduument, yuuThIBarOIMil MOTEPH B INEKTPUUECKUX CETAX
no TOO (mo paHHBIM, OmMyOJMKOBAaHHBIM Ha caite JlemaprameHta Mo

HEepro’(PheKTUBHOCTH);
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dakTt o
ki oro— KOIPOUIUEHT, YyUMTHIBAIOUIUN (PaKTUUECKUE TOTEPH B

NEKTPUYECKUX ceTax (IO JIaHHBbIM, OINYyOJMKOBAaHHBIM Ha  calTe
JlenaprameHnTa 1o 3Hepro3PPeKTUBHOCTH);

bI0_  ynenpHblii pacxom TOmIMBA HAa OTHYCK 3JIE€KTPOIHEPTHH
NPUHUMAETCA PaBHBIM (PAKTHUECKOMY pacxojly TOIIMBA Ha 3aMbIKarolen
ctaniuu B sHeprocucreMe (Jlykomnbckoit ['POC) 3a rox, npeaiiecTByonmi
coctaBieHutro TOO, r y.T./kBT-u (110 gaHHBIM, ONyOJMKOBAHHBIM Ha CalTe
JlerapramenTa 1o 3Heprod3pHeKTUBHOCTH);

bi,am YAEIBHBIM pacxoj TOIUIMBA Ha OTIYCK 3JIEKTPOIHEPTUU
IPUHUMAETCA PaBHBIM (PAKTHUYECKOMY pacxoj]ly TOIUIMBA Ha 3aMbIKarOLIEH
ctaHuuu B 3HeprocucteMe (Jlykomnbckoit ' POC) 3a rog, npeamecTByomun
Bepudukanuu, r y.T./KBT-u (110 JaHHBIM, OIyOJMKOBAaHHBIM Ha calTe
JenaprameHnTa 1o 3HeprodPGHEeKTUBHOCTH).

CyMMapHas 9KOHOMHUS YCJIOBHOTO TOILTMBA OT BHEIPEHUS MEPOTIPUSTHSI
omnpenenseTcs mo Gopmysam:

BF° = BE°—BX°, y.r. [28]
BEOKT — pART_pdast | g,

Pa3nocte Mexay BepuUIIMPOBAHHOW MU PACUETHOM JKOHOMHUEH OT
BHEJIPEHUS MEPOIPUATHUA:

ABs = B¥*™ — BF° [30]

7.6. Bepuduxanus sHepreTudeckoil  3G(HEKTUBHOCTH  3aMEHBI
HarpeBaTeIbHOTO 3IEKTPOOOOPYAOBAHUS B nuie0I0Kax Ha
sHeprodpPpexTuBHOE

[Ipu 3amene ycrapeBmero HeI(PGHEKTUBHOTO HArpeBaTEIbHOTO
ANEKTPOOOOPYAOBAHUS B MUILEOIOKAX (IJIEKTPOIUIUTHI, IEKTPOCKOBOPO/IHI,
KOTJIbl MTUIIEBAPOYHbIC, JIEKTPOMAPMHUTHI, KUTISITUIHLHUKN) HA COBPEMEHHOE
sHEPTrodH(PEeKTUBHOE FIKOHOMUUECKHUH YPHEKT TOCTUTACTCS TyTEM:

- YMEHBIIICHUS UCTIOJB30BaHUS JIEKTPUIESCKON YHEPTUHU Ha Pa30TPEB, 3a
cdyeT npuMeHeHus Oosiee 3(PEeKTUBHBIX TPyOUATBHIX AJIEKTpOHArpeBaresei
(TOH) unu MHAYIUPOBAHHBIX BUXPEBBIX TOKOB (MHIYKIIMOHHBIE TUTUTHI)

- YMEHBIIICHUS UCTIOJIB30BAHUS AJICKTPUUYECKOM SHEPTUu 3a cuer Oosee
Boicokoro KIIJI HoBoro oOopyaoBaHus, a TakXe aBTOMATH3AIUU W
NPUMEHEHHsI SHEProcOeperamImux TEXHOJOTHM Mpolecca MPUTrOTOBICHUS
TUIIIH.
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Omnpenenenre roJ0BOr0 pacxoja 3JIEKTPOIHEPTHH Ha 3aMEHSEMOM U
sHEprodPHeKTUBHOM 000PYAOBAHUHU OIMPEIEISETCS MO PopMyJiaMm:

0as.n
6a3.m — pybas.a , Tpasorp . 12 0a3.I 6a3.nm , 7"6as.n . 76as.am , 6as.m
3 =N ( npa3orp + k Tanr0T> Z 100/77 !

60
kBt 4 [31]

3T30 — pT30., <% . T30 4 T30, T30 ) - Z10.100/nT°

60 pasorp NpPUTOT
kBt 4 [32]
TCI)aKT o o
aKT __ aKT , pasorp aKT aKT , aKT ] aKT , aKT

3(1) - Nd) 60 npa3orp + kd) Tl'IpI/II‘OT Zd) 100/77(1) 1
kBt 4 [33]

rre N30 YCTaHOBJICHHAasi MOIIHOCTb HarpeBa 3aMEHseMOro
obopyaoBanus, kBT;

NT30 YCTaHOBJICHHAs: MOIIHOCTh HarpeBa HHEProdOPeKTUBHOTO

obopyaoBanus o TOO, kBT;
N®3T _ ycraHOBNEHHas MOIIHOCTh HAarpeBa 3HEProddQheKTHBHOTO
o0opyaoBaHus Ha nepuo Bepudukaum, kBT;

Tp6a‘§3(;rr‘p — BpeMs pa3orpeBa 3aMeHseMOro o0OpyJioBaHUs 10 pabouei

TEMIICPATypbl, MMH. (HpI/IHI/IMaeTCSI COrjIaCHO IMACIHOPTHBIM  JaHHBIM

0o00OpyI0BaHUs);

Tpgaggrp — BpeMsi pazorpeBa 3HEproddHEKTUBHOTO O0OPYIOBAHUSA 10

paboueit Temmepatypsl 1o TOO, MUH (MPUHUMAETCS 10 TTACTTIOPTHBIM JaHHBIM
o0OpyA0BaHUs, JUIsl UHAYKIIMOHHBIX JICKTPOIUIUT JOMYCKAeTCs MPUHUMATh

paBHbIM 0);

dakT
Toasorp — BPEMs pasorpeBa 3HEProdGPpeKTHBHOro 00OpYAOBAaHHS JIO

paboueil TemriepaTyphl Mociie BHEAPEHUS MEPOTIPUITHS, MUH;

ngggg}p — KOJIMYECTBO pa30rpeBOB B CYTKHM Ha 3aMEHSEMOM

000pyI0BaHUH,

ngioorp — KOJIMYECTBO PA30TPEBOB B CYTKM Ha SHEProdPpekTuBHOM

obopyaoBanuu mo TOO;

aKT
n§a3orp — KOJIMYECTBO PA30TPEBOB B CYTKHM Ha SHEProdPpdekTuBHOM

000pyIOBaHUH TOCIIC PeaTu3aIlii MEPOIIPUSITHS;

k%331 _ k03 QHUIMEHT HCIIONB30BAaHHUS YCTAHOBICHHON MOIIHOCTH IIPH
IPOIIECCe TPUTOTOBICHUS THUINKM (MIPUHUMAETCS 0 MACHOPTHBIM JIaHHBIM
000OpyI0BaHUS KAaK OTHOIIEHWE MACTOPTHON MOIIHOCTH TPUTOTOBIICHHS K
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MaKCUMaJbHOM MOIIHOCTH pa3orpeBa, B CiIy4ae OTCYTCTBHS JIaHHBIX
JIOTYCKaeTCsT MPUHUMATh JJs KOTJOB MHUIIEBapOYHBIX, ckoBoponx - 0,7,
AeKTPOIIuT - 0,6, 3ekTpoMapMuToB - 0,8, 000pyI0BaHUS ISl KUTISTYECHUS U
nogorpena xxuakoctei — 0,5) Ha 3aMeHsIeMOM 000pPYI0BaHHH;

kT0— xo>dppuLuenT Ucnonp30BaHKUs yCTAaHOBIEHHONH MOITHOCTU IIPH
Ipoliecce MPUTOTOBJICHUS MUILK HA 3HEProd((PeKTUBHOM 00OpPYAOBAaHUU IO
T30 (mpuHUMaeTcs 1Mo NaCHOPTHHIM JaHHBIM 000pYAOBaHUS KaK OTHOLIEHUE
NAcCIOPTHOW MOILIHOCTU TPUTOTOBJIEHUS K MaKCUMaJIbHOM MOIIHOCTU
pazorpeBa, B Ciy4ya€ OTCYTCTBUS JAHHBIX JONYCTHUMO CHI)KEHUE IO
cpaBHeHHIO ¢ K1 Ha 5-10%);

k®3T_ ko3¢ GHUIMEHT UCIOTB30BAHNS YCTAHOBICHHOH MOIIHOCTH MPH
npoliecce MPUTOTOBJICHUS MHUIIA Ha 3HEProddPekTuBHOM 00OpyAOBaHUU

NOCJIEe peann3alud MEPOIPUSATHUS;

ng‘g'r‘}n — KOJIMYECTBO YaCOB B CYTKH, 3aTPAYMBAEMOE Ha PUTOTOBIICHHE

UM Ha 3aMEHsIeMOM 000pyI0BaHUHU 0€3 yueTa BpeMEHHU pa3orpeBa, yac;

THTPSHC%OT — KOJIMYECTBO YaCOB B CYTKH, 3aTPAYMBAEMOE Ha IIPUTOTOBIICHUE

MUY Ha SHEPTrod(hPeKTUBHOM 000pyI0BaHNHU 0€3 yueTa BpEMEHU pa3orpena

o THO0, gac;
T(baKT

HNpPUTOT
MUY Ha SHEPTrod(hPEeKTUBHOM 000pyI0BaHNHU 0€3 yueTa BpEMEHH pa3orpena
TIOCJIC PeaTN3alii MEPOIIPHUSATHS, Yac;
75331 _ yoiyecTBO CYTOK pabOThI 3aMEHSIEMOT0 000PYI0BAaHUS B TO;
719 _ xonuuecTBO CYTOK paboThI 2HEProdPpHEKTHBHOIO 000PY0BAHHUS
o TOO B rox;

— KOJIMYCCTBO 4aCOB B CYTKH, 3aTpadrBaACMOC Ha IIPUT'OTOBJICHUC

Z%3aT  _ gonumdecTBO  CYTOK  paboThl  3Heprod(hdeKTHBHOTO
00OpyA0BaHHUS MIOCIIE pealln3allii MEPOIPUITHUS B TOJI;
n531 _ KIIJ] HarpeBa 3aMeHSEMOTO OOODYIOBAHMS, YUHUTHIBAIOIIHIA

yCTPOICTBO, Marepuan | pa3Mep KOHPOPOK, TEIUIONOTepu U T.IL
(MpUHUMAETCS COTJIACHO MaCMOPTHBIM JJAHHBIM, IPU OTCYTCTBUU MACTIOPTHBIX
JaHHBIX JIOMyCKAeTCs MPpUHUMATh paBHBIM 60-70%);

n™0 — KIIJ| narpesa sueprosddextusHoro odopynosanus no TIO,
YUUTBIBAIOLIUI YCTPOWCTBO, MaTepuai U pasMep KOH(POPOK, TEIIONOTepU U
T.1. (IPUHUMAETCS COTJIACHO MACMOPTHBIM JaHHBIM);

n®3*T _ KIIJ] Harpea 5HeprodhdeKTHBHOr0 00OPYIOBaHHS IIOCIE
pea3ani MEepPOTPHUATHS, YIUTHIBAIOIINIA yCTPONCTBO, MaTepUal U pa3Mep
KOH(OPOK, TEIIonoTepu U T.M. (JOMycKaeTcsi NpuHUMaTh paBHbIM: 70-80%

st TOH u 90% 1711 M“HAYKIMOHHBIX AJEKTPOTUIHUT).

DKOHOMHSI YCIOBHOTO TOIUIMBA OT 3aMEHbl HAarpeBaTebHOTO
AIEKTPOOOOPYAOBAHUS B MUIIEOIOKAX HA SHEPTrO3(PPEKTUBHOE OMPEAEIAETCS
o ¢hopmyIam:
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T30 — ny6as.m , kaays _Jl6asn . 1n—6 _ T30, Kiors T30 -6
BR© = 9% . (1 4 Mt ) h3E-1076 — 3T0 - (1 4 Hi )-b,;,:_, 107,
Ty.T. [34]
kpa:a -
Bj;aKT — 36a3.n . (1 + o ) .b363a3.r1.10 6 __ 3¢aKT . <1 +

k(baKT

ﬁ) -bi,aKT-lO_6, Ty.T. [35]

rae k5337 — xod((UIMEHT, YINTHIBAIOMMI OTEPH B AIEKTPUUECKHX
CEeTSAX JI0 BHEJAPEHUs Meponpustus (1o TaHHBIM, ONyOJIMKOBAHHBIM HA CalTe
JlemapTaMeHTa 1o 3Hepro’pheKTHBHOCTH);

k190 _ ko> (UIMEHT, yINTHIBAIOIIHI TOTEPH B MEKTPHIECKHX CETAX
no TOO (mo paHHBIM, ONMyOJMKOBAaHHBIM Ha caite JlemaprameHTa Mo

3HEprod3hHekTHBHOCTH);

dakTt o
ki ors— KOpPuUMEHT, yUYMTHIBAIOIIMK (QaKkTUUECKUE TOTepU B

NEKTPUUECKUX CceTsAX (MO  JaHHbIM, OMNYyOJMKOBAaHHBIM HAa  CalTe
JlemapTaMeHTa 1o 3Hepro’pheKTUBHOCTH);

hS33T_  yrembHEI pacxoi TOIIMBA HA OTIYCK AJIEKTPOSHEPTHH
MPUHUMAETCS PaBHBIM (PAKTUYECKOMY pacxojy TOIUIMBA Ha 3aMbIKArOLICH
cranuuu B dHeprocucteme (Jlykomnbckoir I'POC) no BHeapeHus
MeponpusaTus (10 JaHHBIM, ONMyOJMKOBAHHBIM Ha caite JlemaprameHTta Mo
3HEeprodpHEeKTUBHOCTH);

bI?0_  ynenpHBIi pacxoi TOmIMBA HAa OTHYCK AJIEKTPOIHEPTHHU
MPUHUMAETCS PaBHBIM (PAKTUYECKOMY pPacxojy TOIUIMBA Ha 3aMbIKArOLICH
ctanuuu B 3HeprocuctemMe (Jlykomnnckoit 'POC) 3a roj, npeaiiecTByOnun
coctraiennio TOO, r y.1./kBT-4 (0 JaHHBIM, ONMyOJMKOBAHHBIM Ha CalTe
JlemapraMeHTa 1o 3Hepro’pHeKTUBHOCTH);

b;’f” VACNBHBIA pacxoll TOIUIMBA HAa OTIYCK 3JIEKTPOIHEPIUU
MPUHUMACTCA PaBHBIM (PAaKTHUYECKOMY PacCXoJly TOIJIMBAa Ha 3aMBIKAIOIIEH
craniuu B sHeprocucreMe (Jlykommnbsckoit 'POC) 3a roxa, npeaiiecTByonmi
Bepudukanuu, r y.T./KBT-4 (110 [JaHHBIM, OIMyOJMKOBAaHHBIM Ha CalTe
JlemaprameHnTa 1o 3HEpro3PGeKTUBHOCTH).

Paznocte Mexay Bepu(HIIMPOBAHHOW M PACUYCTHOM SKOHOMHEH OT
BHEJPEHUS MEPOTNIPUSITHUS:

AB,, = BY™" — B1>° [36]

7.7 Bepudukauus sHepreruyeckoi 3Q¢HeKTUBHOCTH 3aMEHbI KOTJIOB C
Hu3KkuM KIIJl Ha BBICOKOOKOHOMUYHBIE KOTJIBI
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[Ipu 3amene komiioB ¢ HU3KUM KII/[ Ha BBICOKOSKOHOMHYHBIE KOTJIbI
SKOHOMHYECKUM 3P(PEeKT mocTUraercss 3a CYET CHIDKEHUS MOTpPeOJIeHUs
TOIIMBa Npu OoJiee 3PGHEKTUBHOM MPOIECCE €0 CHKUTAHUS ISl TTOJTyUYEHUSI
TETIJIOBOU SHEPTHMU.

[Tokazarenu (HaKTUUECKOTO TOJOBOTO YHCJIa 4YacoB pPabOTHl M
KO3 PUIMEHT 3arpy3Kd KOTjoarperara 10 MPOEKTa U TMOcCie BHEIPEHUS
OTIpeIeNIIeTCS 13 )KYPHAJIOB (BEIOMOCTEH) pabOTHI KOTJIA.

Hcxons U3 peKUMHBIX KapT MO MPOBEICHHBIM UCIBITAHUSIM, a IIPU UX
OTCYTCTBMM IO 3aBOJACKMM  xapakrepuctukam onpegemnsercs KII/]
KoTjoarperara. Pacxol TemioBOM »JHEPrUM Ha COOCTBEHHBIE HYXJIbI
ONpENENsAeTCS W3 pacuera JEHCTBYIOIIMX HOPM pacxoja TOIUIMBA Ha
BbIPa0OTKY TEIJIOBOM YHEPTHUHU.

OTnycK TEMJI0BOM SHEPTUU ONpeesieTcs Mo GopmyIe:
— 0. -1 37
QOTH - QB 1009 Kall [ ]

rae Q.- ¢pakTuyeckas BbIpabOTKa TEIUIOBOM 3Hepruu, ['kai
Nka — KIIJI xoTioarperata 1o peXUMHBIM KapTaMm (3aBOJICKUM
XapakTepucTukam), %.

VY ienpHbIM pacxol] YCIOBHOIO TOIJIMBA HA OTITYCK TEIUIOBOW SHEPTUU
ompeaensercs mo hopMmye:

by, = 2289100, kr y.1./Tkan [38]

KA

rae 142,86 — yaenbHBIM pacxo]i YCJIOBHOTO TOIUIMBA Ha BBIPAOOTKY
1 T'xan Tennooit sauepruu npu KI1/1 100%, kr y.1./I'kau.

DxoHOMHUS ycioBHOro tomnuba oT u3meHeHus KIIJ[ korna HeTrTto mo

TEXHUKO-D)KOHOMUYECKOMY OOOCHOBAHHIO (IMPOEKTHBIM TIOKA3aTeNIIM) |
dbakTHIeCcKu onpenenseTcs mo Gopmyaam:

BE° = Nigs - £+ =208 (b — p2°) - 1073, 1 y.1. [39]

k- _
BT = Nyp - £ - —13(})“\ - (bpy — b;?:_,a”) 1073, T y.1. [40]

T3

rne: Nyg, — HOMHHAJIbHAsl yCTaHOBJICHHAs MOIIHOCTBH KOTJIoarperara,
I'kan/uq;



27

t — (hakTHYECKOE YHCIIO YaCOB PabOThI, 4/TO;

Nka — KIIJI xoTioarperata 1o peXUMHBIM KapTaMm (3aBOJICKUM
XapakTepucTukam), %o;
k, — daktnueckuii KodhUIMEHT 3arpy3Kd KOTJoarperara,

onpeieNisieMblil OTHOIIIEHHEM (PaKTUYECKOW BBIPAOOTKHU TEIIOBOM SHEPTUU K
HOMUHAJIBHOM BBIPAOOTKE TEIJIOBOM SHEPTHUU 0.€.;
In (V) )
biy- ylnenbHBI Pacxod YCJIOBHOTO TOIUIMBA HA OTIYCK TEIJIOBOM
SHEPTUU 10 BHEAPEHUS MpOeKTa, KT y.T./['kan;
b;3°- ynenmbHBIM pacxoj YCIOBHOTO TOIUIMBA Ha OTMYCK TEIJIOBOU
OHEPTUHU M0 TEXHUKO-IKOHOMUYECKOMY 00OCHOBaHUIO, KT y.T./['kan;
adKT o )
bf; - (haKTUYECKU YJIeTBHBIN PacXo/l YCIOBHOTO TOIUIMBA HA OTITYCK
TEIJIOBOM HEPTUU TOCIIe BHEIPEHUS MPOEKTa, Kr y.T./['Kall.

Pa3HocTh Mexny BepUPUIIMPOBAHHOW M PACYETHOM 3KOHOMHUEH OT
BHEJPEHUS MEPOIIPUATHUS:

ABry = B — BI3° [41]

7.8. Bepudukanus sHepreruyeckon 3(h(peKTUBHOCTH MepeBoa KOTIOB
C Ma3yTa Ha C)KMIaHWEe IPUPOAHOIO ra3a

DxoHoMuYeckui 3(PGheKT nepeBoaa KOTIOB HA CKUTAHUE MPUPOHOTO
rasza JOCTUTaeTcs 3a CYET:

CHIKEHUS TOTpebenns yciaoBHoro ToruBa (mosbimienue KI1J[ koTna,
CHI)KEHHUE pacxoja Teruia Ha COOCTBEHHBIE HYKIbI)

Pa3HOCTHU B CTOUMOCTH CKUTAa€MOI0 TOIIJIMBA.

[lokazatenu (akTUUECKOTO TOJOBOTO YHCJIAa YacoB pabOThl MU
Kod(G(UIIMEHT 3arpy3kd KoTjoarperara 10 MPOEKTa W TOCIE BHEIPEHUS
OmpeesaeTCs U3 KypHaAJIOB (BEIOMOCTEH ) pabOThI KOTJIA.

Hcxons u3 pexkMMHBIX KapT MO MPOBEACHHBIM UCIBITAHUSAM, a MPHU UX
OTCYTCTBMM IO 3aBOJCKMM xapakrtepuctukam onpenensercas  KII
KoTjioarperara. Pacxoj TemIoBOM »HEPrud Ha COOCTBEHHBIC HYXKIbI
ONpENEIIETCS W3 pacyera JCUCTBYIOIIMX HOPM pacxoja TOIUIMBAa Ha
BBIPAOOTKY TEIJIOBON SHEPIHUU.

OTyCK TEMI0BOM SHEPTUU OMpPEEsIeTCs o GopMyTIe:

-k
Qomm = Q@ - X ycay [42]
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rae Q- dhakTudeckas BbIpabOTKa TEIIOBOM sHepruu, ['kai;

Nka — KIIJI xoTioarperata 1o peXUMHBIM KapTaMm (3aBOJICKUM
XapakTepUcTukam), %o;

kcy — nmons pacxonma TEIUIOBOM HSHEPTMM HA COOCTBEHHBIC HYXKIBI
KoTJioarperara, %o;

VY ienbpHbIM pacxol YCIOBHOIO TOIUIMBA Ha OTIYCK TEIUIOBOM SHEPTUHU
ompeaenseTcs mo hopMmyie:

b, = 142,86, 100, xr y.1./I'xan [43]

NKA

rae 142,86 — ynenbHbINM pacxoj] YCIOBHOIO TOIUIMBA Ha BBIPAOOTKY 1
I'kan remnoBoit suepruu npu KITJ1 100%, xr y.1./T'kan.

DKOHOMHMSI YCJIOBHOTO TOIUUIMBA 3a CYET CHIDKEHUS MOTPeOSIeHUs
YCIOBHOTO  TOIUIMBA MO  TEXHUKO-3KOHOMUYECKOMY  OOOCHOBAHUIO
(IpOEKTHBIM TMOKa3aTeNsIM) U (paKTHUECKHU OmpeesieTcs o hopmyam:

ks

BR° = Niga -t - =84+ (b — b3°) - 1073, T y.1. [44]

B:,l;am = Ngp - t- %- (bﬂ; — bj’;”) 1073, ry.1. [45]

rne Ng, — HOMHHAJbHAs yCTaHOBJICHHAsh MOIIHOCTh KOTJIOArperara,
I'kan/uq;

t — akTHUECKOE YMCIIO YacoB paboThl, 4/TO/;

k., — daxTrueckuit K03 HUIMEHT 3arpy3KH KOTIoarperara, o.e.;

b~ yHenbHBIA Pacxoj YCIOBHOTO TOIUIMBA HA OTIYCK TEILIOBOI
SHEPTHH J0 BHEAPEHUS MPOEKTa, KT y.T./['Ka;

b13°- ynenpHBIA pPAcXo] YCIOBHOTO TOIUIMBA HAa OTIMYCK TEIJIOBOM
SHEPTHHU M0 TEXHUKO-DKOHOMUYECKOMY 000CHOBaHUIO, KT y.T./'Ka;

b;l';am- (akTUYeCKU YACIBHBINA PACX0J YCIOBHOTO TOTUIMBA HA OTITYCK
TETUIOBOM YHEPTHH MOCIIE BHEIPSHUS MPOEKTa, Kr y.T./['ka.

PazHocth Mexay BepudUIUPOBAHHON U PACYETHON IKOHOMUEH 3a CUET
3a CYET CHMIKEHUS OTPEOJICHUsI YCIOBHOTO TOTLIMBA!

AByy = BX" — B12° [46]

Pa3Huiia B CTOMMOCTH CKHTaeMOTO TOIUIMBA OIPEACIIICTCS TI0
dbopmynam:
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T30

(Cm+Crip

T30 — RTI0 ,

3T - BT3 (Km—=Knr) s py6- [47]
Cpp+C 03T

st g (006 oo g
(Km—Krmr)

rae Cy — CTOMMOCTh TOHHBI Ma3yTa, py0./TOHHY;
Ci2% — cronMocTs TICAUM METPOB KyOMYECKHMX IPHPOIHOTO ras3a Iio

T30, py6./M3;

aKT
Cﬁr — CTOMMOCTH TBHICAYM METPOB KYyOMYECKUX MPUPOTHOTO rasa

dakTuueckas, py0./m3;

KM — TOIJIMBHBINA 3KBUBAJICHT Ma3yTa (II€YHOTO OBITOBOTO TOIUIMBA —
I[IbT) nna mnepeBoga B HarypaibHOoe TorumBo paBeH 1,37 (1,45)
(mpunoxenue 1 MeToIUYECKUX PEKOMEHJAIMH 10 COCTABJICHUIO TEXHHKO-
YKOHOMHUYECKUX 000CHOBAHHM JIJISl YHEPTOCOEPETAIOIINX MEPOTIPHATHI);

Knr — TOmNMMBHBIN SKBUBAJICHT MPUPOIHOTO Ta3a I IepeBoja B
HaTypaibHOE TOTUHNBO = 1,15 (mpunoxenue 1 MeToanyecknx peKoMeHJaluii
1o COCTaBJICHUIO TEXHUKO-IKOHOMUYECKHUX 000CHOBaHUM TUTST
AHEProcOEeperarIux MEPOTIPUATHHN ).

PazHocth Mexay BepuUUIUPOBAHHON U PACYETHON IKOHOMHEH 3a CUET
3aMEHBbI TOILUIUBA:

ABy = (3% — 310) /(1] - KB), 1 y.1. [49]

rjae Ll — croumocts 1 TOHHBI yClIOBHOTO TOIIuBa, 10Ju1. CIITA/ToHHy (110
JIaHHBIM, Oy OJIMKOBaHHBIM Ha canre Jenapramenra 110
HEpProdPpHEKTUBHOCTH;

KB — kypc nommapa CIIIA x py6mto no HanmonanibHOMYy OaHKY
Pecny6mmmku benapycs, py6./momn. CIIA .

CyMMapHast 53KOHOMHSI YCIOBHOT'O TOTIMBA OT BHEAPCHUS MEPOTIPHUSATHS
ompeaenseTcs mo GopMyaam:

ABZ = ABTS + ABT, TY.T. [50]

7.9. Bepudukanus sHepreruyeckoit 3(pPeKTUBHOCTH MEPEeBOjia KOTIOB
Ha C)KUTaHUE MECTHBIX BUJIOB TOILIMBA (ApOBA, ONUIIKU, TOPQ, 1Iena U Jp.)



30

DxoHoMHuYeckuid A(PGdEeKT mepeBojia KOTIOB Ha CHKUTAHUE MECTHBIX
BUJIOB TOIUJIMBA JOCTUTAETCA 3a CYET PA3HOCTU B CTOMMOCTH CKUTAEMOTO
TOILJIUBA.

[Tokazarenu (HaKTUUECKOTO TOJOBOTO YHCJIa 4YacoB pPabOTHl M
Kod(G(UIIMEHT 3arpy3KH KoTjoarperara 10 MPOEKTa W IOCJIEe BHEIPCHHUS
OTIpeIeNIIeTCS 13 )KYPHAJIOB (BEIOMOCTEH) pabOTHI KOTJIA.

Hcxons U3 pekUMHBIX KapT MO MNPOBEICHHBIM UCIBITAaHUSAM, a MPU UX
OTCYTCTBMM IO 3aBOJACKMM  xapakrepuctukam ompezaensercs KIIJ]
KoTjoarperara. Pacxol TemioBOM »JHEPrUM Ha COOCTBEHHBIE HYXJIbI
ONpENENsAeTCS W3 pacuera JEHCTBYIOIIMX HOPM pacxoja TOIUIMBA Ha
BbIPa0OTKY TEIJIOBOM YHEPTHUHU.

OTrycK TEIMJI0BOM HEPTUU onpeensercs o hopmyre:

-k
Qorn = Qs - 22 Ty [51]

rae Q.- ¢pakTudeckas BeIpaOOTKa TEIUIOBOM dHepruu, [ 'kai;

Nka — KIIJI xoTioarperata 1o peXUMHBIM KapTaMm (3aBOJICKUM
XapakTepucTukam), %;

kcy — monms pacxonma TEIJIOBOM JSHEPTUM HA COOCTBEHHBIC HYXKIBI
KoTJjoarperara, %o;

VY ienbHbIM pacxol] YCIOBHOIO TOIJIMBA HA OTITYCK TEIUIOBOW SHEPTUU
ompeaensieTcs mo hopMmyie:

by, = 2289100, kr y.1./Tkan [52]

KA

I'ne 142,86 — ynenbHbBINA pacxo]; YCIOBHOTO TOIUIMBA Ha BHIPAOOTKY 1
['kan remnoBoit snepruu npu KIT1/1 100%, xr y.1./T'kan.

DKOHOMHUS YCIOBHOI'O TOIUIMBA 3a CUYCT CHHIKCHUA HOTpC6J'I€HI/I$I

YCIOBHOTO  TOIUIMBA MO  TEXHUKO-3KOHOMUYECKOMY  OOOCHOBaHUIO
(TIPOEKTHBIM TMOKA3aTEeNsIM) U (PaKTHUECKHU OTpeesieTcs o hopMyiam:

BT = Ny - t - 3’7“ - (b — p12°) - 1073, T y.T. [53]

BE'T = Nigy - - =058 (bt — p2T) -1073, 1 y.1. [54]
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rne Ngy — HOMHHANbHAsT yCTAHOBJIEHHAs MOIHOCTH KOTJOarperara,
I'kan/q;

t — ¢pakTHUECKOE YHCIIO YacoB paboThl, 4/TO/;

k., — paxtrueckuit kKorhPUIMEHT 3arpy3Ku KoTioarperara, o.e.;

biY- ylnenbHBI pPacXo] YCJIOBHOTO TOIUIMBA HAa OTIYCK TEIJIOBOM
SHEPTUU 10 BHEAPEHUS MpOeKTa, KT y.T./['kan;

b13°- ynenpHBIA Pacxoj]l yCIOBHOTO TOIUIMBA HA OTMYCK TEIUIOBOU
OHEPTUHU M0 TEXHUKO-IKOHOMUYECKOMY O0OCHOBAHUIO, KT y.T./['Ka;

biaKT- (dakTUYECKUI YICIBbHBIN PacXo]] YCIOBHOTO TOIUIMBA HA OTITYCK
TEIJIOBOM HEPTUU MOCIIe BHEIPEHUS MPOEKTa, Kr y.T./['Kall.

Pa3Hunia B CTOMMOCTH CXKHTa€MOIo TOIUIMBA OMpEAeNseTcsl TI0
dbopmynam:

T30
_ (Cm+Cyipr

3T30 — BTBO
T ™ (Km—KmpT)

, py0. [55]

dakr
dakT dakT (CM+CMBT )
3 =B ——" . [56

rae Cy; — CTOMMOCTh TOHHBI Ma3yTa, py0./TOHHY;

Cind. — CTOMMOCTH MECTHBIX BHI0B TomumBa 1o TDO 3a ToHHy, M3 U

T.1., pyO.;

aKT
CICEIBT — CTOUMOCTb MECTHBIX BUJIOB TOIINBA (DAKTUYECKAsI 32 TOHHY, M3

U T.1., pyO.;

KM — TOMJIMBHBINA 3KBUBAJICHT Ma3yTa (IIEYHOTO OBITOBOTO TOTUIMBA —
IIbT) s mnepeBoma B HarypanbHOe TorumBo paBen 1,37 (1,45)
(ITpunoxxenne 1 MeToanuecKux pPEeKOMEHAAIUN MO COCTABJIECHUIO TEXHUKO-
AKOHOMHMYECKUX 00O0CHOBAHUM JIJIsl IHEPTrOcOEpEerarmmnx MEponpusTuii);

KMBT — TOIUTUBHBIN YKBUBAJICHT MECTHBIX BUOB TOTUIMBA JJIsI IEPEBOAA
B HaTypaJibHOE TOIIMBO (mpuioxkeHue 1 MeTtoauueckux pekoMeHAanun mo
COCTaBJICHUIO TEXHUKO-3KOHOMHYECKUX 000CHOBaHUI TUIsL
sHeprocOeperarx MEPOIPUITH).

PazHocth Mexay BepuULIMPOBAHHON U PACYETHON IKOHOMUEH 3a CUET
3aMEHBbI TOILIUBA:

ABy = (3% —310) /(1] - KB), 1 y.1. [57]

rae ] — croumocts 1 TOHHBI yCIOBHOTO TOIUMBa, A0Ju1. CIITA/ToHHy (110
JIaHHBIM, onyOJIMKOBAaHHBIM Ha caiite JemapramenTa 1o
HEeprodpHEKTUBHOCTH;
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KB — xypc nommapa CIIIA x pyomto no HanmonaibHOMY OaHKY
Pecnyonuku benapycs, py6./nomn. CILA.

7.10. Bepudukarmus osHepreTudeckor APGHEKTHUBHOCTH  3aMEHBI
3JIEKTPOKOTJIA HA OTOIUTEIIBHBIN KOTEII Ha MECTHBIX BHAax TormiuBa (MBT)

OxoHoMHUYeCcKUN 3P (eKT mepeBojia KOTIOB HAa CXKUTAaHWE MECTHBIX
BUJIOB TOIUIMBA JOCTHUTAETCSA 3a CUET PA3HOCTH B CTOMMOCTH CKHUTAEMOTO
TOTUIMBA U IOTPEOJIIEMOI YHEPTUH B IIEPECUYETe Ha yCIOBHOE TOIUIHBO.

[lokazaTenn (aKTUUECKOTO TOJAOBOTO YHCIA YacoB pabOThl H
Ko3(G(ULIMEHT 3arpy3kd KoTjoarperara 0 MPOEKTa W IOCJI€ BHEAPEHUS
OTIpeeIsAETCS U3 KypPHAIOB (BEIOMOCTEH) pabOThI KOTJIA.

Hcxons U3 peXMMHBIX KapT IO MPOBEICHHBIM HCIBITAaHUSAM, a MIPU UX
OTCYTCTBMM IO 3aBOJACKMM  xapakrepuctukam onpezaensercs KII]
KoTjoarperara. PacxoJl TemaoBOM »JHEPrUM Ha COOCTBEHHBIE HYXJIbI
ONpeneNseTcss W3 pacuera JEHUCTBYIOIIMX HOPM pacxoja TOIUIMBa Ha
BbIPaOOTKY TEIJIOBOM SHEPTUH.

OTnycK TEMJI0BOM SHEPTUU OMpeesieTcs o GopmyTie:

(mka—Kch)
QOTI‘I = QB ) rmiTCHa I'kan [58]

rae Q- dhakTuueckas BbIpabOTKa TEIIOBOM sHepruu, ['kai;

Nxa — KIIJI kotnoarperata mo peXMMHBIM KapTaMm (3aBOJCKHUM
XapakTepucTukam), %;

kcy — nons pacxoia TEMJIOBOM SHEPTHMM Ha COOCTBEHHBIE HYXKIbI
KoTJoarperara, %o;

VY enbHbIM pacxo/ YCJIOBHOIO TOIUIMBA HA OTHYCK TEIUIOBOW SHEPTUU
omnpeaesieTcs o popmyie:

_ 142,86

b, -100, kr y.1./I'kan [59]

KA

rae 142,86 — ynenpHBIM pacXo]l YCIOBHOTO TOIUIMBA Ha BHIPAOOTKY 1
['kan remnoBot sneprun npu KIT1J1 100%, xr y.1./'kai.

OKOHOMHMSI YCJIOBHOTO TOIUIMBA 3a CYET CHUXKEHUA MOTpeOieHus
YCIOBHOTO  TOIUIMBA IO  TEXHUKO-3KOHOMUYECKOMY  OOOCHOBaHUIO
(MpOEKTHBIM MOKa3aTesIM) U (PaKTHUECKHU omnpeiessieTcs Mo Gopmyiam:
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ks Knor ks'n
; Br® = Nga-t- 10(})<A'Kr1ep'(1 + 100)'K'?‘onn_ Ngp-t- 10(};A'b11“330 )
10~ /KMBT, TY.T. [60]
dakT __ ksnka Knor ks nka
BTa = NKA't' 100 'Knep' (1+ 100)'K'?‘onn_ NKA't' 100 )

pEHT . 1073 /Kypr, T y.T. [61]

rne Ny, — HOMHHaJIbHAs yCTAaHOBJICHHAs MOIIHOCTh KOTJoarperara,
I'kan/y;

t — ¢pakTHYECKOE YHCIIO YacoB paboThl, 4/TO/;

k., — bakTuyeckuit koaphUIMEHT 3arpy3Ku KoTiioarperara, o.e.;

Krep — mepeBoHoM K03duiment ['kan B MBT u = 1,163;

Knor — KO3 (UITUEHT, YIUTHIBAIOIIUHN MOTEPU B DJICKTPHUUCCKUX CETAX;

K3 onn — KO3 (ppuimeHT nepecyera 3IeKTPOIHEPTUH B YCIOBHOE TOIUIHBO,
Kr y.T./kBT u = 0,123;

b13°- ynenbHBIA pPAcXo] YCIOBHOTO TOIUIMBA HAa OTMYCK TEIJIOBOM
OHEPTUU MO TEXHUKO-YKOHOMUYECKOMY 000CHOBaHHIO, KT y.T./['KaII;

bi,am- (akTUYECKUI yIECNbHBIN PACX0]] YCIOBHOTO TOIUIMBA HA OTITYCK
TEIJIOBOM HEPruu NOCIie BHEIPEHUS MPOEKTA, K y.T./['KaI;

KMBT — TOTJTMBHBIN SKBUBAJICHT MECTHBIX BHJIOB TOTUIMBA IS IEPEBOIA
B HaTypaJIbHOE TOIUIMBO (mpuioxkenue 1 Meroguueckux pekoMeHAanud mo
COCTaBJICHUIO TEXHUKO-3KOHOMHYECKHUX 000CHOBaHMI TUTSI
AHEProcOEeperarITuX MEPOTIPUATHHN ).

Pa3Huiia B CTOMMOCTH CKHTA€MOTO TOIUIMBA OIPEACIACTCS TI0
dbopmynam:

37° = BR® - Cs + Cyigr, pY6. [62]
39T = BT ¢y CPT by6. [63]

T

rae Cy — CTOMMOCTB 3JIEKTPOIHEPTUH, pyO./T y.T.;

Cid — cTonMocTh MecTHEIX BHAOB ToIuHBa 1o TDO, py6./T y.T.;
aKT
CICEIBT — CTOMMOCTh MECTHBIX BHJIOB TOILIMBA (hakTHdecKas, py0./T y.T.

PazHocth Mexay BepuUUIUPOBAHHON U PACYETHON IKOHOMUEH 3a CUET
3aMEHBbI TOILIUBA:

ABy = (3% — 310) /(1] - KB), 1 y.1. [64]
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rjae: I — croumocts 1 TOHHBI yCIOBHOTO TOIUMBA, 01, CIIIA/ToHHY
(mo  gaHHBIM, ONyOJMKOBaHHBIM Ha  caite JlemaprameHTa 110
SHEProdPpHEeKTUBHOCTH;

KB — kxypc nommapa CIIA x pyomto no HanuoHaibHOMY OaHKY
Pecnyonuku benapyce, py6./gomn. CIIIA.

7.11. Bepudukanus sHepreTuuyeckoir >(OQPEKTUBHOCTH BHEIPEHUS
KOTJIOB MaJOd MOIIHOCTH BMECTO HE3arpy>KEHHBIX KOTJIOB OOJBIIOM
MOIIHOCTH

OkoHOMHUYECKUH 3((EeKT OT BHEAPEHHUS KOTJIOB MaJOM MOUIHOCTH
BMECTO HE3arpy>KeHHbIX KOTJIOB OOJIBIION MOUTHOCTH JIOCTUTAETCS 3a CYET:

NOBBIIICHUS KO3 PUIMEHTa MOJE3HOTO JEHUCTBHS Majoro KoTjia IpH
paboTe Ha HOMUHAJIBHOU Harpy3Ke;

CHIDKEHUS MOTPEOICHUS 3JIEKTPOIHEPTUH;

JUISL IApOBBIX KOTJIOB JOMOJHUTENbHBIN 3(PEeKT nocTuraercs 3a cuer
CHIDKEHHUS COOCTBEHHBIX HY ] Ha MPOU3BOICTBO Teria (yMEHbIIEHHE 00bemMa
IPOJIYBKH U MOTEPH YEPE3 TEMIOU30JIALIMIO).

[lokazatenu (akTUUECKOrO TOJAOBOTO YHCIAa YacoB paldOThl U
KodG(UIIMEHT 3arpy3kd KoTjoarperara 0 MPOEKTa W TOCJIe BHEAPEHUS
OTIPENIEISAETCS U3 KyPHAIOB (BEIOMOCTEH) pabOThI KOTJIA.

Hcxons U3 peXMMHBIX KapT IO MPOBEICHHBIM HCIBITAaHUSAM, a MPU UX
OTCYTCTBMM IO 3aBOJACKMM  xapakrepuctukam onpezaensercs KII]
KoTjoarperara. Pacxol TemnoBOW »JHEPruM Ha COOCTBEHHBIE HYXJIbI
OMpeNeNsieTcss W3 pacuera JEHUCTBYIOIIMX HOPM pacxoja TOIUIMBA Ha
BbIPAOOTKY TEIJIOBOM HEPTUH.

OTyCK TEMJI0BOM SHEPTUU OMpeeseTcs o GopmyTie:

(mka—Kch)
QOTI‘I = QB ) 77K1;TCH’ I'kan [65]

rae Q.- ¢pakTudeckas BeIpabOTKa TEIUIOBOM dHepruu, ['kai;

Nka — KIIJI xoTnoarperata mno pexXUMHBIM KapTaMm (3aBOJICKUM
XapakTepucTukam), %;

kcy — moms pacxonma TEMJIOBOM JYHEPTUM HA COOCTBEHHBIC HYXKIBI
KoTJioarperara, %;
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VY enbHbIM pacxo[ yCIOBHOIO TOIUIMBA HA OTIYCK TEIUIOBOM SHEPTUU
onpenensiercs o hopmyie:

by, = —ge 100, kr y.1./Tca [66]

Qs

rae 142,86 — ynenpHBIN pacxoj] yCIOBHOTO TOTUIMBA Ha BRIPAOOTKY 1
I'kan remnoBoit sHeprun npu KIT 100%, xr y.1./'kan.

DKOHOMHUS YCJIOBHOTO TOIUIMBA OT BBIPAOOTKH TEIJIOBOM YHEPTHM IO
TEXHUKO-PKOHOMHUYCCKOMY OOOCHOBAaHHIO (IPOSKTHBIM ITOKa3aTeisiM) U
(hakTHUECKH ompeaenseTcs mo GopMynam:

BT = Ny, - t - 3”“ - (bR — pr2°) . 1073, T y.1. [67]
T ks i T -
BE™" = Nyga - t - 28 (p — b2 - 1073, 1 y.1. [68]

rne Ng, — HOMHHAJbHAs yCTaHOBJICHHAsm MOIIHOCTh KOTJIOArperara,
I'kan/uq;

t — akTHUECKOE YMCIIO YacoB padoThl, 4/TO/;

— (hakT4eCKU KOd(PPUIIMEHT 3arpy3Ku KOTJIoarperara, o.€.;

biy- yIenbHBIA PacXoJ YCJIOBHOTO TOIUIMBA HAa OTIYCK TEIJIOBOM
SHEPTHH J0 BHEAPEHUS MPOEKTa, KT y.T./['Ka;

b13°- ynenbHBIA pPAacXol YCIOBHOTO TOIUIMBA HAa OTMYCK TEIJIOBOM
SHEPIHH MO0 TEXHUKO-DKOHOMUYECKOMY 000CHOBaHUIO, KT y.T./'Ka;

b;b:_,am- (akTUYeCKUl YACIbHBINA PACX0J YCIOBHOTO TOTUIMBA HA OTITYCK
TETUIOBOM YHEPTHH MOCIIE BHEIPSHUS MPOSKTa, KT y.T./['Ka.

DKOHOMHUS pacxojia JIEKTPUUECKON IHEPTHUU HA COOCTBEHHBIC HYKJIbI
ONpeeIIsIeTCsl U3 pacuera JEeUCTBYIOIIUX HOPM Pacxojia 3JIEKTPOIHEPrUr Ha
BBIPAOOTKY TEIJIOBOM SHEPTUU U OMPEEsIeTCs 1o GopMyiam.

(AT T30
I = Somn (332)33 295 ), TeIC. KBT 1 [69]

an  _daxr
a(baKT . QOTH'(333 933
T3 - 103

), TeiC. KBT 4 [70]

I1e 35y - YIEHbHBIA PacXoj 3JIEKTPOSHEPTUM HAa OTIYCK TEIIOBOI
SHEPruu J0 BHEApEHUs npoekTa, kBT u/l'ka;
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5T30_

599~ yIIeNbHBIA PacXo/]l JIEKTPOIHEPTUH HA OTITYCK TEIUIOBOM YHEPIUU
10 TEXHUKO-3KOHOMUYECKOMY 000CHOBaHMI0, KBT-u/['kaur;
aKT ) )
3;1)3 - (baKTUYECKUW YJIENbHBIM PacXoJ JJIEKTPOIHEPTMU Ha OTITYCK
TEIJIOBOM DHEPTUU TOCIie BHEIPEHUs NpoekTa, KBT-u/I'kan.

OKOHOMHSI YCJIOBHOTO TOIUIMBA OT CHMKEHHSI pacxoja 3JIEKTPUUECKOU
JHEPTruH, OIpeneseTcs no Gopmynam:

bI° (100+k130
2 ——, Ty.T. [71]

103 100

T30 — 7QT30 ,
Ba:—) - 3T:—)

gt (100+k 22T
Pos _. ( = ), TYy.T. [72]

103 100

B;l;aKT _ 3$:KT )

rne b.J° — dhakTrdeckuii roJOBOM yIeTIbHBINA PAcX0/1 TOIIMBA HAa OTITYCK

AIIEKTPOAHEPIUU Ha 3ambIkaromei anekrpoctanuuu (Jlykommbsckoit I'POC)
npUHATHIN npu pazpadotke TOO, r y.1./KBT1 u;
kl50-  TEeXHOJOTMYECKUH  pacxoj] DJICKTPUUECKOW DHEPruM B
AIIEKTPUYECKUX CETSIX Ha TpaHCHoOpT djeKkTpodHepruu B cucreme [TIO
"Bemnepro" npuHAThIN npu pazpadorke TOO, %
adKT ) ) )
bi, — (bakTMYECKUl TOJOBOM yJIETbHBIN pacxo] TOIUIMBA HA OTIYCK
ANIEKTPOIHEPIUH Ha 3ambIkarolen snekTpoctaniuu (Jlykomnbsckoit ['POC) 3a

MOCJICTHAN OTYETHBIN nepuo (ron), T y.T./kKBT4;

aKT
kg)OT - KOO GUIHUEHT MOTEPH DIEKTPOIHEPTHH B DIIEKTPUUECKUX CETSIX

I'TIO «bemsHepro» (¢ yuyeTom pacnpeaeauTeabHbIX) (roxa), %o
CyMMapHas 5KOHOMUS YCIIOBHOTO TOILJIMBA OT BHEJIPEHUS MEPOTIPUATHS
ompenensieTcs mo Gopmysam:
Bs*° = B2° + BX°, Ty.1. [73]
adKT adKT dKT
B;b = B;lz, + Bf?_, , TY.T. [74]

PazHocth Mexnmy BepuPHUITMPOBAHHOW M PACYETHOM JKOHOMHEH OT
BHEJPEHUS] MEPOTIPUSITHUS:

ABs = B3 — BI° [75]

7.12. Bepudukanus sHeprerudecko 3(PQPEeKTUBHOCTH JHMKBUIALMNU
JUIMHHBIX TEIJIOTPAcC U MaporpoBOIOB
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OxoHoMUYeCKUU 3P(DEKT OT JUKBUJAIMMU JJIMHHBIX TEIUIOTpAcC U
MapOIPOBOJIOB JOCTUTAETCS 3a CYET:

YCTPAHEHUS TEIJIOBBIX MOTEPH MO TEILIOTPACCE WU MTAPONPOBOAY;

CHI)KEHUS TOTPEOJICHUS AIEKTPOIHEPTUH.

CriocoObl TMKBUAAIIMH JJIMHHBIX TETIOTPACC U MapOIPOBOJIOB:

CO3/IaHUE JIOKAJbHOTO MCTOYHHMKA TEIUIOBOM SHEPIrUM C BBICOKUMHU
DKOHOMHUYECKUMU MMOKA3aTEIAMMU;

yXOJ OT UCIIOJIb30BAHUS MMapa B TEXHOJIOTUH U HA HYXK/Ibl OTOILICHUS.

[lokazaTenn (aKTUUECKOTO TOJOBOTO YHCIA YacoB pabOThl H
k03 (UIIMEHT 3arpy3KH KoTjoarperaTa 0 MPOEKTa W TOCIE BHEIPEHUS
OTIpeIEISAETCS U3 KypPHAJIOB (BEIOMOCTEH) pabOThI KOTJIA.

KonmuecTBo 1osy4eHHOU OT KOTJIA TEMJIOBOM SHEPTUH ONPEAECIACTCS 110
bopmyie:

_ (kcn) . (nka)
Q = 0Q, oo 100 I'kan [76]

rae Q.- ¢pakTudeckas BHIpaOOTKa KOTJIOM TEIUIOBOM 2HEpTrHH, [ 'Ka;

Nka — KIIJI xoTioarperata 1o peXUMHBIM KapTaMm (3aBOJICKUM
XapakTepucTukam), %;

kcy — monms pacxonma TEIJIOBOM JSHEPTUM HA COOCTBEHHBIC HYXKIBI
KoTJoarperara, %o;

VY ienbHbIM pacxol] YCIOBHOIO TOIJIMBA HA OTITYCK TEIUIOBOW SHEPTUU
ompeaensieTcs mo hopMmyie:

by, = 2220100, xr y.1./Tkan [77]

KA

rae 142,86 — ynenbHBIN pacxoj] YCIOBHOTO TOIUIMBA Ha BBIPAOOTKY 1
['kan remnoBoit snepruu npu KITJ 100%, xr y.1./T'kan.

[Tepepacxon TOIIMBA, TTOTYyYaeMbIi MIPU UCTIOIB30BAaHUU TEILJIONPOBOAA
M0 TEXHUKO-DPKOHOMHUYECKOMY OOOCHOBAHMIO (MPOEKTHBIM MOKAa3aTelsiM) U
(haKTHYECKH, OTpeaeNsIeTCs Mo hopMyam:

BT = Q - bra/10% —QT0* pT20 (1-kT30 /100)/ 103 1 y.1. [78]

BT = Q - bro/108 —QdarT* pPAET (1 kP 11 00)/103, T y.1., [79]
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rae Q — KOJIMYECTBO MOJYYEHHOM TEIUIOBOM SHEpruu, ['kam;

QT30 — KoMYECTBO NOIYUYEHHOM TETJIOBOM SHEPTUH, I Kair;

QdakT — KOJIMYECTBO NOJYUEHHOM TEIUIOBOM 3HEepruu, ['kan;

bTy — yAeNbHBIN pacxojJ TOIUIMBA JICUCTBYIOMIETO TEIUIOMCTOYHHUKA,
kr y.1./I'kan;

bI0 _ ynempHBIA pacxon TOMINMBA JNOKATHHOTO TEMIOMCTOYHHKA IO

T30, kr y.1./I'kamn;

dKT ) )
bg; wm— (AaKTHYeCKUH yAENbHBIA pacxol] TOIUIMBA JIOKAJIBHOIO

TEIUIOMCTOYHUKA, KT y.T./I'Ka;
k190 _ texHomormueckuii pacxoj TEMIOBOW PHEPrUHM HA TPAHCIOPT B
TemoBbix ceTsix mo TOO, % (mo gaHHBIM, OMyOJMKOBAHHBIM Ha CalTe

JlemaprameHTa 1o Y3HEProdpHEeKTUBHOCTH);

dKT o )
kg)OT — TEXHOJIOTMUECKUI pacxo] TEIJIOBOW SHEPrUU HA TPAHCIOPT B

TEIJIOBBIX CETSIX HAa MOMEHT BepuduKanuu, % (1o JaHHBIM, Oy OJITMKOBAHHBIM
Ha caiite /lenapramenTa mmo sHeprod3pPeKTUBHOCTH).

DKOHOMUS YCIOBHOI'O TOIUIMBA OT CHMKEHHS PAcxojia SJIEKTPUUYECKOU
PHEPTUM TI0 TEXHUKO-DKOHOMHUYECKOMY OOOCHOBAaHHIO  (MPOEKTHHIM
nokazatensm) u paxtuuecku (mpu 3ToM Jlykomibckas I'POC npunumaercs
3aMBIKAIOIIEH CTaHIMEH B OCIOPYCCKOM IHEPTOCHCTEME) OMpPEACIAETCS IO
dbopmynam:

T o Kiigtsy 10—
B = (09, - Q™ (1-155) 3120) b (1 + 522107, 1
y.T. [80]

dakr
B = (09, — @t (1 - ) b} b (1 4+ kit

100
100)-107%, ty.1. [81]

rae I, — VYACHbHBIA PacXoJl JJIEKTPOIHEPTHH, HEOOXOIUMON IS
TpaHCopTa W MNpou3BoAcTBA | ['Kan TEmiaoBOM SHEPruM MO JIUHHOMU
terioTpacce, kB1-u/I'kau;

3190 _ yhenmpHBII PacXom INEKTPOIHEPTHH, HEOOXOAMMOH s
TpaHCIOpTa W TPOU3BOACTBA | ['Kal TEMI0BOM 3HEPrHUM OT JIOKAIBHOTO
ncrounuka no TOO, kBt-u/I'kau;

aKT o ) )

Z—)flfPI — (pakTHYECKUM yACIBHBIN PACX0/1 ANEKTPOIHEPT U, HEOOXOAUMOI

IJI. TPAHCIIOPTa U MPOU3BOACTBA | ['Ka TEmIOBOM 3HEPTUU OT JOKAIBHOIO

MCTOYHUKA, KBT-u/I'Kau;
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T30 _ .
1015 — KOODPUIMEHT, yUYUTHIBAIOLIUN MOTEPU B IJIEKTPUUECKUX CETSIX

no TOO (mo nmanHbIM, OMyOMWMKOBaHHBIM Ha caiite JlemaprameHnta Mo

HEProd3(PPEeKTUBHOCTH);

dakT o
k.ors— KODPUIMEHT, YyUYMUTHIBAIOIIMK (QaKkTUUECKHUE TOTepU B

NEKTPUYECKUX ceTax (M0 JIaHHBIM, OIYyOJMKOBAaHHBIM Ha  cailTe
JlenapTramenTa 1o 3HeprodpHeKTUBHOCTH);

bI0_  ynenpHplii pacxom TOmNMBA HAa OTHYCK 3JIE€KTPOIHEPTHH
NPUHUMAETCA PaBHBIM (PAaKTHUYECKOMY Pacxojly TOIUIMBA Ha 3aMbIKAroUIeh
ctaHiuu B sHeprocucreMe (Jlykomnsckoit 'POC) 3a roj, npeamecTByonmi
coctaBieHutro TOO, r y.T./kBT-u (110 JaHHBIM, ONyOJMKOBAHHBIM Ha CalTe
JlenaprameHnTa 1o 3HeprodPPeKTUBHOCTH);

b;’f“ YAECNBHBIA pAacxoJ TOIUIMBA HAa OTIYCK 3JIEKTPOIHEPIUU
IPUHUMAETCA PaBHBIM (PAKTHUYECKOMY pacxojly TOIUIMBA Ha 3aMbIKaroUIeh
ctanuuu B 3HeprocucteMe (Jlykomnnckoit ['POC) 3a roj, npeaiecTByOnuni
Bepudukanuu, T y.T./KBT-u (MO [HaHHBIM, OIMyOJMKOBAaHHBIM Ha calTe
JenaprameHnTa 1o 3HeprodPQPEeKTUBHOCTH).

CyMMapHasi 93KOHOMHUS YCJIOBHOTO TOIIJIMBA OT BHEIPEHUS MEPOTIPHSTHS
onpenaesieTcs mo hopMynam:

Bs*° = B2° + BX°, Ty.1. [82]
pIANT _ iy gl oy

Pa3nocte Mexay BepuUIIMPOBAHHOW MU PACUETHOM 3KOHOMHUEH OT
BHEJIPEHUS MEPOTIPUATHA:

ABs = BT — B™ [84]

7.13. Bepudukanus sHepretudeckor 3(p(HEKTUBHOCTH MPUMEHEHUS
IPEAN30JIMPOBAHHBIX TPYO

OkoHoMHuYecKUH 3(DPEKT OT MPUMEHEHUS MPEAU30IUPOBAHHBIX TPYO
JOCTUTAETCA 34 CYET:

COKpalIEHHUs TEMUIOBBIX MOTEPH B TEMJIOTpPACCAX;

CHW)KEHUSI TOTPEOJEHUS 3JIEKTPOSHEPTHMM Ha TPAaHCHOPT TEIJIOBOM
DHEPIUH.

[lepepacxon TorimnBa, Mogy4yaeMblil MPU UCIIOJIH30BAHUH TEIIONPOBOAA
0 TEXHUKO-DPKOHOMHUYECKOMY OOOCHOBaHUIO (ITPOEKTHBIM MMOKA3aTeNsIM) U
dakTudecku, onpeaensercs no Gopmynam:
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BI20 = Q - bm/10° —QM0* pI%0 .(1-k ,./100 + k139/100)/ 103,
Ty.T. [85]

BT = Q - bra/10° —QPaxT* p®IT (1 k7100 + k2**T/100)/ 10°,
TYy.T., [86]

rae Q — KOJIM4EeCTBO MOJIyYEHHOM TEIIOBOM AHEepruu, I'ka;

QT30 — KoIMYECTBO MOTYUYEHHOM TETJIOBOM SHEPruH, I Kair;

QdakT — KOJIMYECTBO NOJYUEHHOM TEIUIOBOM 3HEepruu, ['kan;

bTd — yIenpHBI pacxoj] TOIUIMBA TEIJIOMCTOYHMKA A0 peaau3aluu
npoekTa, Kr y.T./['kai;

bI2°_  ynempmplit pacxox TomnuBa TemnomcTounuka 1o TDO,
Kr y.1./I'kai;

bi,am— (daKkTU4eCKUi YAENbHBIM pPacxo] TOIUIMBA TEIJIOMCTOYHUKA,
Kr y.1./I'kai;

knor — TexHOJIOrMYECKUil pacxo]l TEIJIOBOM SHEPrUU Ha TPAHCHIOPT B
TEIJIOBBIX CETSX JI0 pean3aluu NpoekTa, % (1o JaHHBIM, OIyOJIMKOBAHHBIM
Ha caiite [lenapraMenTa 1o sHepro’hHEeKTHBHOCTH);

kT390 _ texmomorwueckuii pacxos TEMIOBOM PHEPrHH HA TPAHCIOPT B
TerioBbx ceTsix mo TOO, % (mo gaHHBIM, OMyOJMKOBAHHBIM Ha CalTe

JlemaprameHTa 1o 3HeprodpHEeKTUBHOCTH);

adKT ) )
kg)OT — TE€XHOJIOTMYECKUIN pacxo]] TEMJIOBOW 3HEPruu Ha TPAHCHOPT B

TEIJIOBBIX CETSIX HAa MOMEHT BepuduKanuu, % (1o JaHHbIM, Oy OJIMKOBAHHBIM
Ha caiite /lenapramenTa mmo sHepro3pPpeKTHBHOCTH).

DKOHOMUS YCIOBHOI'O TOIUIMBA OT CHMKEHHS Pacxojia dJIEKTPUUYECKOU
PHEPTUM TI0 TEXHUKO-DKOHOMHUYECKOMY OOOCHOBAaHHIO  (MPOEKTHHIM
nokazatensMm) u (paktuyecku (mpu 3ToM Jlykomibsckas ['POC npunumaercs
3aMbIKAIOIEH CTaHLMEeW B OENOPYCCKOMl 3HEProcucTreMe) Ompenemnsercs o

dbopmynam:

Knor Kiior
B = (Q-(1+725) -3, — QM0 (1 4+ 285) 9120).p10 - (1 + k22,

100)-107°, T y.1. [87]

dakT
BT = (Q-(l + 7o) - 9, — QAT (1 + km) -33’3”) b (1 +

k227 /100)-107, 1 y.T. [88]

noT
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rae 3J, — VYACIbHBIA pacxoj 3JIEKTPOIHEPIHH, HEOOXOIMMOM ISt
TpaHCIIOpTa U Mpou3BojAcTBa 1 I'kan TemIoBON SHEPTUM 10 CYLIECTBYIOIIEH
Temorpacce, kB1-u/I'kan;

3190 _ yrenpHBIA pacxon 3NEKTPO’HEPTUH, HEOOXOMMMOH s
TpPaHCIOpPTa U Npou3BoJcTBa | ['kan TEIIOBOW 3HEPTrUM MO TEMJIOTPACCE U3
npean30JupoBaHHbIX TPpyO o TOO, kBt-u/I'ka;

aKT o ) )

BSH — (pakTUUECKU yACTBHBIN pacX0/1 JIEKTPOIHEPTHH, HEOOXOAUMOM
JUIsl TPAHCTIOPTa W Mpou3BoJcTBa 1 ['Kan TErmoBOW 3HEPTHUM IO TEIIOTPACCE
U3 NPEIU30IUPOBaHHbIX TpYyO, kBT -u/l'kan;

k190 _ xo3(huIMeHT, yUUTHIBAIOIIHIA TOTEPU B MMEKTPHUECKUX CETAX
no TOO (mo npaHHBIM, OmMyOJUKOBaHHBIM Ha caite JlemaprameHta Mo

HEprodPHEKTUBHOCTH);

dakTt o
ki ors— KOpPUUMEHT, yUYMTHIBAIOIIMK (QakTUUECKHME TOTepU B

ANEKTPUYECKUX ceTaX (IO JIaHHbIM, OINYyOJMKOBAaHHBIM Ha  calTe
JlenaprameHnTa 1o 3HeprodPPeKTUBHOCTH);

bI%0_  ynenpHbli pacxom TOmIMBA HAa OTHYCK 3JIE€KTPOIHEPTHH
IPUHUMAETCA PaBHBIM (PAKTHUYECKOMY Pacxojly TOIUIMBA Ha 3aMbIKaroUIen
ctanuuu B 3HeprocucteMe (Jlykomnnckoit ' POC) 3a roj, npeaiiecTBy O
coctraiennto TOO, r y.1./kBT-u (10 JaHHBIM, OMyOJMKOBAaHHBIM Ha CalTe
JlenaptamenTa 1o sHeprodPGheKTUBHOCTH);

b;*;a” YACIBHBIA pPAacxXxoj] TOIUIMBA HA OTIYCK 3JEKTPOIHEPIUU
NPUHUMAETCS PaBHBIM (PaKTHUECKOMY pacxoJy TOIUIMBAa Ha 3aMbIKarouIei
ctanuuu B 3HeprocucteMe (Jlykomnbckoit [ POC) 3a roa, npeamiecTByomuii
Bepudukanuu, r y.T./KBT-u (110 JaHHBIM, OINYOJMKOBAaHHBIM Ha cailTe
HenapramenTa o 3Heprod3PHeKTUBHOCTH).

CyMMapHas 5KOHOMUS YCIIOBHOTO TOILJIMBA OT BHEJIPEHUS MEPOTIPUATHS
ompenensieTcs mo Gopmysam:

BI° = B 4+ BT 1y.1. [89]
BYT = BT 4 BT 1y 1 [90]

Paznocte Mexay Bepu(HIIMPOBAHHOW M PACUYCTHOM SKOHOMHEH OT
BHEJIPEHUSI MEPOTIPUATHUSA:

ABs = B3 — By° [91]

7.14. Bepudukainus sHepreTuueckoil >(O@PEKTUBHOCTH BHEIPEHUS
PETYISITOPOB pacxojia TEIIOBOW SHEPTUU
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OxoHomMuyeckuit 3G(EeKT OT BHEAPEHUS PETyJIATOPOB pacxojia
TEIUIOBOW DHEPTUU UMEET CIEAYIOIIUE COCTABIIIOIINE 34 CYET:

nojaJepkaHue KOM(OPTHOW TemmepaTypbl BO3AyXa B TIOMELIECHUSIX
nyTeM CcoOOJIIOJEHUsl 3aJaHHOro rpauka 3aBUCHUMOCTH TEMIEPATYpPbl
TEILNIOHOCUTENISA, MOCTYIAIOLIEr0 B CUCTEMY OTOIUIEHHUSA, OT TEMIIEPATyphI
Hapy>KHOTO BO3/yXa;

JIMKBUJIALIAS] BECCHHE-OCEHHUX MEPETOIOB 3aHNN;

aBTOMATUYECKOE CHUKEHUE MOTPEOICHUS TEIUIOBOM YHEPTUU CUCTEMOU
OTOIUJICHUS 3/1aHHs B HEpaboyee BpeMsi, B BBIXOHbIE U TPA3THUYHBIE JIHH;

nojjiepxanue TpeOyemMoil Temneparypsl ropsiueit Boasl B cucteme ' BC;

ABTOMATUYECKOE CHIDKEHHME TEeMIEepaTypbl IOpsA4ed BOJBI B HOYHOE
BpEMsl, B BBIXOJHBIC W IIPA3JHUYHBIC HH, BIUIOTH JO IIOJHOM OCTAHOBKH
cucteMmsl ' BC;

nojJepkaHue KoM(OPTHOW TemrepaTypbl BO3[yXa B MOMEIIECHUAX
yTEM aBTOMATHUYECKOTO U3MEHEHHUS  pacxoda  TEIUIOHOCHUTEI,
MOCTYTAIOIIET0 Ha KaJlopu(ep BEHTUISIIUOHHON YCTaHOBKH;

aBTOMATUYECKOE BKJIIOYEHUE BEHTWISLIMOHHOW YCTaHOBKM B pabouee
BpeMs U OTKJIFOUEHHE B HEpabouee BpeMs, B BBIXOJHBIEC U MPa3AHUYHbIC JHU;

OTPAaHUYCHUE TEMIIEPATYPhl TEIUIOHOCHUTENS, BO3BPAILAEMOTO B
TEIUIOBYIO CETb.

OKOHOMHMSI TEIJIOBOM SHEPrHMM 3a CYET MOJJep:KaHue KOM(OPTHOU
TEMIIEpaTypbl BO3JyXa B TMOMEIIECHUSX JKWIbIX, OOLIECTBEHHbIX U
POU3BOACTBEHHBIX 3JaHUN NyTeM CcOOJI0JeHUsd 3adaHHOro rpaduxa
3aBUCUMOCTU TEMIIEPATYpPbl TEIMJIOHOCUTEINS, IIOCTYNAIIETO B CUCTEMY
OTOIUIEHUS, OT TEMIEPATyphl HAPYXHOTO BoO3ayxa cocraBmsier 2 %
(mpUHUMAaETCsT HAa OCHOBAHMM NPAKTUYECKUMX HApaOOTOK) OT TOJOBOTO
pacxojia TeII0Thl Ha OTOILJICHUE:

T30 — 0 02-24 - QgSO (tTSO t;I‘p3(()))/(tT30 tTBO) nTSO KKaI [92]

BCl)aKT 0 0224 - Qo aKT (t(l)aKT _ Q)aKT)/(tQ)aKT Q)aKT) . n(l)aKT’

ol cpo )

kkai [93]

rie QI — makcuManbHBI YacoBOi pacxoji Temia Ha OTOILIEHHE,
KKan/4 (IpUHUMAaeTcss Ha OCHOBAaHMM IPOEKTAa, TEXHMYECKUX YCIOBMI Ha
TenIocHabKeHHe WM JIOTOBOpAa C YHEProcHaOkKarolleil opraHusanueil Ha
TEIUIOCHAOXKEHHE);

dKT o o
Q,  — MakcUMaJbHBbII 4aCOBOW pacxo]| TEIUIa Ha OTOIUICHUE, KKaJl/4;
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pacueTHasl TeMmrepaTypa BHYTPEHHETO BO3/yXa OTaIlIMBaeMbIX
3nanuii, °C (18°C — nyst KWIJIBIX, OOIIECTBEHHBIX M aJIMUHUCTPATUBHBIX
s3nanuii, 21°C — nisa JOMIKONIBHBIX U JETCKUX JICUCOHBIX YUPESKIACHUH, IS
MPOU3BOJCTBEHHBIX 3/IaHMH NPUHUMACTCS TeMreparypa B  3JaHUSIX
XapaKTepHas sl KOHKPETHOTO MPOou3BoCTBa) (onpenensercs Ha ocHoBe CII

2.04.01-2020;

dakT
tBH -

T30
tBH -

dakTuueckass ~ TemmepaTypa  BHYTPEHHETO  BO3JyXa
OTaIUIMBAEMbIX 3/IaHUH TOCJE pean3anuu npoekra, °C;

tano— CPEMHsISs TEMIIEPaTypa HApy»KHOIO BO3IyXa 3a OTOIMTEIIbHbIN

nepuona, °C (0,2°C — bpecrckas 061., -2°C — Burebckas o6m., -1,6°C —
['omenbckas 061., -0,5°C — I'poanenckast 0011., -1,6°C — MuHckas 0011., -1,9°C

— MorwuneBckas 00:1.) (onpezensercs Ha ocHoBe CII 2.04.01-2020);
dakT
t —

cp.o.
NEepUOJ TIOCIIE peain3alnu npoekTa, °C;

thoo—  pacdyeTHas  TEMIEpaTypa  HApYXHOTO  BO3JyXa  JUis
MPOCKTUPOBAHUS OTOIICHUS TPUHUMaeMas, KaK CpeaHss TeMmIeparypa
BO3/IyXxa HauoOoJee xonoaHoi naruaueBku, °C (-21°C — bpecrckas 0611, -25°C
— BurebOckas 0011., -24°C — I'omenbcekast 0011., -22°C — I'poaHeHckast 001, -

24°C — Musnckas 0611., -25°C — MorusnieBckas 0011.) (onpeaenseTcsi Ha OCHOBE

CII 2.04.01-2020);
tcba}cT
p.o.

CpedHsisa TeMIlepaTypa HApy>KHOTO BO3JyXa 3a OTOMHUTEIbHBIN

dakTHueckas TeMIeparypa Hapy>XHOTO BO3Ayxa IIOCIe

peanuzanuu npoekra, °C;

ni90 — NPOAOMKUTENEHOCTh OTONUTENBHOTO TIEPHOAA B CYTKAaX IO
YUCITy AHEN C YCTOMYMBOM CPEIHEN CYTOYHOM TeMrmeparypol Bo3ayxa 8°C u
ke (bpecrckas 0611, — 187 cyt, Butedckast 06i1. — 207 cyT, ['omenbckas 001.
— 194 cyt, I'poanenckas ob6na. — 194 cyr, Munckas ob6n. — 202 cyr,
MoruneBckas 001. — 204 cyt) (onpenensiercs Ha ocHoBe CIT 2.04.01-2020);

ng) T IpPOMOMKMTENHFHOCTh OTOMMTENHFHOTO MEPHOAa B CyTKax IO
YHUCIIy THEN C YCTOMYHUBOW CPEAHEN CYyTOYHOM TeMIiepaTypon Bo3ayxa 8°C u
HWKE TI0CIIE Pealn3alny MPOeKTa, CyT;

24 — KOTMYECTBO YaCOB B CYyTKax.

DKOHOMUS TEIJIOBOM PHEPTUM 3a CUeT JIMKBUIAIMA BECEHHE-OCEHHUX
MIEPETONOB B IOMEIICHUSX XHUJIBIX, OOIIECTBEHHBIX M IPOU3BOJICTBEHHBIX
3maHui cocTtaBisieT 12% (nmpuUHMMaeTcss Ha OCHOBAHUU MPAKTHYECKUX
HapabOTOK) OT TOJIOBOTO Pacxo/ia TEIIOThl HA OTOIIJICHUE:

B = 0,12 24 Q- (£53° — e29) /(60 — £52%) - I, an [94
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Bc])aKT 0,12 - 24 - Qo aKT (tcbaKT . q)aKT)/(t(baKT q)aKT) . n(baKT’

02 cp 0] 0]

kkan [95]

DKOHOMHMSI TETUIOBOW SHEPrHH 3a CUET aBTOMATHUECKOTO CHUKCHUS
NOTpeOJICHNsT TEIJIOBOW SHEPTUM CHUCTEMOM OTOIUICHHS OOIIECTBEHHBIX U
IIPOM3BOJICTBEHHBIX 37[aHUI B Hepabouee BpeMs, B BEIXOAHBIC U TTPA3AHUYHBIC
nHU cocTaBisieT 23% (MpUHUMAETCsl HA OCHOBAHUU MPAKTUYECKUX HAPAOOTOK)
OT TOJIOBOTO pacxojia TEIJIOTH Ha OTOIUICHUE:

BI20 = 0,23+ 24+ Q0-(¢130 — £139) /(£120 — ¢130) - 020 gecan [96]

B(l)aKT 0,23 - 24 - Qo aKT (tq)aKT . (baKT)/(tQJaKT (baKT) . n(l)aKT,

03 cp 0] 0]

kkan [97]

I[J'I?I CHUCTEM OTOIIJICHUA KHUIIBbIX 3,Z[aHI/Iﬁ HE IMPAKTHUKYCTCA
ABTOMATHUYCCKOC CHNKCHUC HOTpe6HCHI/I$[ TCIJIOBOM 9HCPI'UH.

OKOHOMHMSI TEIUIOBOM SHEPrHM 3a CYET MOJJep:KaHue KOM(OPTHOU
TEMIIEpaTyphbl BO3/lyXa B MOMEILECHUAX IIyTEM aBTOMAaTHUYECKOIO U3MEHEHUS
pacxofa TEIUIOHOCHUTENs, MOCTYMAIOIIEr0 Ha Kalopudep BEHTUIISIIMOHHON
YCTaHOBKH, cocTaBisieT 9% (IpUHUMAETCsl Ha OCHOBAaHUM NPAKTUYECKHX
HapaOOTOK) OT rOJI0BOTO PACX0/1a TEIUIOTHI Ha BEHTUJISIUIO:

BT20 = 0,09 - 2120 . Q190 . (tTBO tCTp:—)(()))/(tT:—)O tg%p).ngao’
kkan [98]

B};l)laKT = 0,09 - Z‘baKT . QB aKT (tg);KT té];a(}:T)/(tc])aKT t(baKT) ¢aKT
kkan [99]

rae z 20 — ycpenHEHHOE 3a OTONUTENbHBIH EPHO] YHCIIO YaCOB PAOOTHI
CHUCTEMbl BEHTHWIALMHM OOINECTBCHHBIX 3JaHUN B TEYCHUHU CYTOK, 4 (TIpH
OTCYTCTBHH JIaHHBIX JIOMyCKAETCSI MPUHUMATh Z = 16 4.);

z%3T _ yepeHEHHOE 33 OTONHTENBHBIA TIEPHUOJ YHCIO 4acOB PAbOTHI
CHUCTEMbl BEHTHWIISIIIUM OOIISCTBEHHBIX 3JaHWH B TEYEHHWHW CYTOK IIOCHEC
BHEJIPEHUS MEPOTIPHSTHS, U;

T30 _ MakcumanbHBIH 4acoBOM pacxos Temua Ha BEHTUIIAIMIO, KKal/J
(MmpuHWMaeTCs Ha OCHOBAaHMHM TIPOCKTa, TEXHUYECKUX YyCJIOBHH Ha
TEIUIOCHAOKEHWE WJIM JIOTOBOpa C dHEprocHabkaromiel opraHu3anued Ha
TeIJTIOCHA0KEHHUE);,
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Q;b T MakcHMAaJBHBIA 4aCOBOH PAacXoj TEMIa HAa BEHTHIIALMIO MOCTIE
BHEJIPEHUSI MEPOIIPUATHS, KKaJI/U.

OKOHOMUS TEIUIOBOM AHEPrUU 3a CYET aBTOMATUYECKOTO BKIIFOUECHUS
BEHTWISALIMOHHOM YCTaHOBKHM B pabouee BpeMs M OTKJIIOYEHUE B Hepabouee
BpeMs, B BBIXOJHBIC U Mpa3AHUYHbIC THU cocTaBisieT 2% (MIpUHUMAETCS Ha
OCHOBAaHHUM TMPAKTUYECKUX HApaOOTOK) OT TOJIOBOM pacxojia TEIJIOThl Ha
BEHTWJIALIUIO:

B30 = 0,02 - 2190 . Q20 . (¢120 _ tCTpag))/(tTao £120) . 120,
kkan [100]

B}?;aKT = 0,02 -Z<133KT . QB aKT (tg);KT tg;a(l)cT)/(tQJaKT t(l)aKT) (baKT
kkan [101]

OKOHOMHMSI TEIUIOBOM »HEPrUM 3a CUeT MNOoJJepKaHus Tpedyemoit
TeMmnepaTrypbl ropsiueit Bojabl B cucteMe ['BC >kuiiblx, OOIIECTBEHHBIX M
MPOM3BOJICTBEHHBIX 3JIaHUI cocTaBisieT 2% (MpUHUMAETCS] HA OCHOBAHUH
MPaKTUYECKUX HapaOOTOK) OT TOJOBOrO pacxoja TEIUIOThI Ha Tropsyee
BOJIOCHA0KEHHE:

T30
BI = 0,02-24- QR° - k(1 + 2= t);go B - (350 — n12°)), kkan [102]
55— tq)aKT

BYT = 0,02 24 - QP ke(l+2 P - B - (350 — nd™™Y),

rel

kkai [103]

rie Q2% — makcuManbHBI uYacoBOH pacxojx Temua Ha ropsdee
BOZI0OCHAOKeHUE, KKal/d (MPUHUMAETCA Ha OCHOBAaHUH MPOEKTA, TEXHUIECKUX
yCIOBHM Ha TEIUIOCHAOKEHWE WM JIOTOBOpa C JHEProcHadkaromen

OpraHu3alKuei Ha TEMJIOCHAOKEHNUE);

aKT o o o
151:3 — (I)aKTI/ILICCKI/II/I MAaKCHUMAJIbHBIX 9aCOBOU paCXO/ TCIIJIa HA TOpAYCe

BOJIOCHAOKEHUE TTOCIIE peaTu3aii MEPOTIPUATHS, KKaJl/J;

K — ko3 unmeHT yacoBol HEPAaBHOMEPHOCTH ITOJIB30BAHUS TOPSUCH
BOJION (Jtomyckaetcst mpuHuMaTth K = 0,5);

t190 _ remmeparypa XomomHo# (BOZONPOBOAHON) BOABI B JIETHHIA

nepuoj, °C (momyckaercs npuHUMaTh tx.j1. = 15°C);

aKT ) ) )
tff . — TeMIeparypa XOJIOZHON (BOJONPOBOJHON) BOABI B JIETHUI

Nepuo/ Mocjie peaausainuu npoekra, °C;
190 TeMIepaTypa XOJNOAHOH (BOJONMPOBOJHOH) BOABI B
OTONMUTENBHBIN TIepuo, °C (omyckaercs npuHUMATH tX.3. = 5°C);
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adKT ) )
tff& . — TeMIeparypa XOJIOJHOW (BOJIONPOBOJHOM) BOJLI B

OTOMUTEJIBHBIN MTEPUO/T TIOCIIE peATN3alu NpoekTa, °C;

B — k03 PUIUEHT, YYUTHIBAIONTNN CHIKEHHE CPETHEUYacOBOTO pacxo/ia
BOJbI HA Tropsiuee BOJIOCHAOKEHHE B JIETHUW MEPHOJ O OTHOIICHHUIO K
OTONUTEIILHOMY (foIrycKaercs npuHuMarhb 3 = 0,8);

55 — TeMnieparypa ropsueit Boasl, °C;

350 — 4KciIo CyTOK B Oy pabOThI CHCTEMBI TOPSIYETO BOJIOCHAOKEHHUS;

24 — KOTMYECTBO YaCOB B CyTKax.

OKOHOMHMSI TEIUIOBOM SHEPrUM 3a CYET aBTOMATHUYECKOTO CHUKEHUS
TEMIIEpaTypbl TrOpsiuel BOJAbI B HOYHOE BpEMS B JKAIBIX 3JaHUSIX
coctaBisieT 13% (mpuHUMaeTCsl Ha OCHOBAHUM MPAKTUYECKUX HapaOOTOK) OT
rOJI0BOM pacxo/ia TeIUIOThI Ha Topsiuee BOIOCHAOKEHNE. DKOHOMMSI TEIIOBOI
DHEPIUHU 32 CYET aBTOMATHYECKOT0 CHIKEHUS TEMIIEPATYphl TOPSYEN BOJBI B
HOYHOE BpEMs, B BBIXOJHBIC W IPA3JIHUYHBIC JHU, BIUIOTH [0 IOJHOU
octaHoBkU cucTeMbl ['BC, 0OIeCTBEHHBIX U TPOU3BOJICTBEHHBIX 3JaHUMN
coctaBisieT 21% (IpyUHUMAETCs HA OCHOBAaHUM MPAKTUYECKUX HapaOOTOK) OT
rOJIOBOTO pacxojia TEIIOThl Ha ropsiuee BOJIOCHAOKEHHE:

55490

B0 = 0,13 unn 0,21-24- Q120 - k-(1 M - B+ (350 — nl39)),
kkai [104]

dakT

= tq)aKT :8 (350_

BT = 0,13 uan 0,21 - 24 - Q™" - k(1 +2

B2

ng) aKT)), kkan [105]

CyMMmapHasi 5JKOHOMUSI OT BHEAPEHUSI PETYIISITOPOB pacxoja TEIIOBOU
SHEPTUHU OTpeaeseTcs no Gopmynam:

BT30 BT30 + BTBO + BOT:?O + BTBO + BTSO + BITB310 + BFTBSZO, KKaT
[106]

Bz(:l)aKT — B(()l)laKT + B(()l)zaKT + B(()l)saKT + Bg)laKT + B};);aKT B(baKT B(baKT

rel rg2 !
kkan [107]

Paznocte Mexay BepudUIIMPOBAHHOW M PACUETHOM HSKOHOMHEH OT
BHEJIPEHUS MEPONIPUATHA:

ABs = B¥" — B [108]
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7.15. Bepudukanusa sHepreTuueckoil 3((PEKTUBHOCTU BHEIPEHUS
sHeprodPdexTuBHbIX TemioooMennnkoB B [[TIT (UTII)

OkoHOMHUYECKUI A((EKT OT peanus3aliu MEPONIPUATUS JOCTUTAETCs 3a
CUET:

- YMEHBILIEHUS MOTEPh TEIUIOBOM SHEPTUU B CPABHEHHUH C 3aMEHSIEMBIM
TEIJIO0OOMEHHUKOM  BCJIEICTBUE YMEHBIICHUS HApy>KHOM MOBEPXHOCTHU
TEIJI000MEHHHKA (IIPU pPAaBHOM TEIIOBOM HAarpy3Ke) 3a CUeT YBEIWYEHUs
ko3 duireHTa Teronepeaaum;

- CHIKEHHUS Pacxojia TEIIOHOCUTEINS U 3aTpaT AJIEKTPOIHEPIUU HA €ro
nepenaqy.

OnpeneneHye IJIOMIAAM HAPYKHOW TMOBEPXHOCTH TEIIOOOMEHHHUKOB
OCYILIECTBISACTCS TI0 (hOpMyJIaMm:
a) JJIs 3aMEHSIEeMOTO:

S3aM=n-(D+2*8s) L-n-10°%+0,5- 1% (D-10+2-85- 10°®) -
- (Do+2+8u:-103)*(n-1), M2 [109]

rae L — qyimHa cekiuu TermiooOMeHHUKa (J1s1 KOKYXOTPYOHBIX ), M;

N — KOJIMYECTBO CEKIIMM TEMI000OMEHHUKA;

D — HapyXHbI OMaMeTp CEKIMHM W Kajada TermIoOOMeHHHKa (I
KOXYXOTPYOHBIX), MM;

Do — 1uaMerp OKpPYXHOCTH Kajladya TeIJI0OOMEHHHKA (IS
KOXYXOTPYOHBIX), M;
Ows — TOJIIIMHA HW3OJSIIMM TEIUIOOOMEHHHMKA (MPU OTCYTCTBUM —

npuHUMaeTcs paBHbIM (), MM;
0) st sHeprod’h(PEKTUBHOTO KOXKYXOTPYOHOTO:

S22 — . (Dugyt2-822%) Logy gy 1073, M2 [110]

rae Logp, Dopgy Napp — COOTBETCTBEHHO JIMHA, TUAMETP U KOJIUYECTBO
CEKIIHM;
821(13)(1)— TOJIIIIMHA U30JISAIUH, MM;
B) 111 SHEProd(PPEKTUBHOTO MIIACTHHYATOTO:
S;fiT — TMPUHAMACTCS HAa OCHOBAHWHM IMACTIOPTHBIX JaHHBIX WIN
PacCCUMTBHIBACTCS HWCXOMsI W3 TabapUTHBIX Pa3MEpPOB MOJOOPAHHOTO TIO
Harpy3ke TEIUIOOOMEHHUKA C YyYE€TOM NPWKUMHBIX IUIUT W TOJIIUHBI

U30JISIMHY (AJIMHA BBICOTA IIIMPUHA).



48

OnpeneneHve TEIJIOBOTO TMOTOKA C  HApPY>KHOW  MOBEPXHOCTH
TEIUI0O0OMEHHMKA, KaK JUIsl CYIIECTBYIOIIEH CUCTEMBI, TaK U JIJI BHEIPSIEMOM
B3aMEH, OCYIIECTBIISIETCA MO (popMyiaMm:

6a3.n — C3aM , 3aM 3aM . 6a3.11 6a3.11
Q - SK)KT (aJIy‘{I/ICT + aKOHB) (tl'IOB + tHap )a Br [111]
T30 — ¢2¢d , (T30 30d \ | (T30 T30
— SK)KT (aJIy‘H/ICT + aKOHB) (tl'IOB + tHap )9 Br [112]
akt _— 909 | dakT 3dd \ | (,dakt dakT
ch — SK}KT aJIy‘II/ICT + aKOHB) (tl'IOB + tHap )9 Br [113]
TIE Unpuper — KOIQOUIMEHT JIyYMCTOM TEIUIOOTAAYM 3aMEHSIEMOrO
TerI000MeHHuKa, BT/M2 rpan.
CnpaBouHo: oryducT = 6,44 — 1 CTaJIbHOTO TEMJIOOOMEHHUKA C
TEeMITepaTypoll MOBepxXHOCTH 65 °C, 6e3 n30A1Inu;
outydyuct = 5,58 — 11 MEIHOTO TEIJIO0OOMEHHUKA C TeMIepaTypou
noBepxHocTH 65 °C, 6e3 H30JIAIIHH;

outyducT = 4,30 — juIst TaTyHHOTO TEIUIOOOMEHHHKA C TeMIEepaTypoi
noBepxHocTr 65 °C, 6e3 H30JIAIIHH;

outyyuct = 0,62 — I M30JUPOBAHHOTO TEIUIOOOMEHHHUKA C
TeMIiepaTypoid moBepxHocTH 35 °C, H30IAIMs TOKPHITA aTFOMHUHUEBOU
b onbroi;

Upponer—  KOOQOUIMEHT — JTy4MCTOM  TEIUIOOTAAdM  3aMEHSEMOTO

Terutoo6MenHuka o TO0, Br/m? rpaj;
aKT o
afmﬂ— KOO(DPUIIMEHT Jy4UCTOM  TEIJIOOTAAYH  3aMEHSEMOTO
TEII00OMEHHHMKA B Ipoliecce Bepudukanuu, Br/m2 rpan.

dakT

B nemsix Gosiee TOYHON BEPUPHUKALMHU PACUCT @ pyyycr L1EIECO00PA3HO

OCYIIECTBIIATH 110 hopMyTIe:

4
n.c0. (st 4279\ _(thap +273)
Cl)aKT € ( 100 100
JIYYHUCT = td)aKT_tc])aKT ’ BT/M2 rpan, [114]
OB Hap

rae en — Kod(POUIMEHT U3IydeHHs] MaTepHralia MOBEPXHOCTH (CTEIICHb
YEPHOTHI), MPUHUMAETCS MPU OTCYTCTBUU U30JISLMU - paBHBIM 0,9 1151 cTanu,
0,6 nns narynu, 0,78 s Menu, Opyu HAJIWYAM U3OJISIIUMUA C alFOMHUHHUEBOU
dboabroii - paBabiM 0,1;

C’~  kooduuueHT wm3NydeHHS  «aOCONIOTHO  YEPHOTO  Tejay

NPUHUMAETCS PaBHBIM 5,67 BT/M*K*;

¢t remmeparypa ma mosepxHoct: TeruooGMenmuka,’C. Ilpn
nos patyp p » & Hp

OTCYTCTBHUHU H30JIIIHWU - IIPUHUMACTCA paBHOﬁ TEMIICPATYPC TCINIOHOCUTCIIA
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(xax npasuiIo 65°C), Npy HATMYUK U3OJIALMY - IPMHUMAETCS PaBHOM He Golee
35°C;

a .
tfap — TeMIeparypa HapyHoro Bo3ayxa, °C (ue 6onee 20°C);
ay., — KOd(pOUIMEHT KOHBEKTHMBHOM TEIJIOOTIAud 3aMEHSIEMOTO

TEIJI0O0OMEHHHMKA (AJI1 YIPOILIEHHS PAacyeTOB JIOMYCKAETCS NPUHUMATH
paBHbIM 10 B1/M? rpan);

T30 .

Arons — KOI(POUIIMEHT KOHBEKTUBHOM TEIIoOTAaud 3(PHEKTUBHOTO
TEIUIOOOMEHHHMKA (IJI1 YIPOIIEHUS pPacdyeToB JOIMYCKAeTCs IPUHUMATH

paBHbIM 10 B1/M? rpan);

dKT )
SOHB KOA((OUIUEHT KOHBEKTUBHOM TEIUIOOTAAYU 3aMEHSIEMOrO

TEIJI00O0OMEHHHMKA B Tpoliecce BepuduKauuy (s YIPOILIECHUS PAcCueTOB
JOITYCKAEeTCs IPMHUMATh paBHbIM 10 B1/M? rpan);

t0331 _ temmepaTypa Ha MOBEPXHOCTH TermooOMeHHuKa, °C. Ilpu
OTCYTCTBHM H30JIALIMU - IPUHUMAETCS PABHOM TeMIEpaType TEIUIOHOCUTENS
(xax pasuIo 65°C), Npy HAIMYUK U3OJISALUY - IPMHUMAETCS PaBHOI He Goltee
35°C;

t199 _ remneparypa ma mosepxHoctH TemnooO6mennuka, °C. Ilpu
OTCYTCTBHM H30JIALIMU - IPUHUMAETCS PABHOM TeMIEpaType TEIUIOHOCUTENSA

(xax mpasuIo 65°C), Npy HATMYUK U3OJIALIUY - IPMHUMAETCS PaBHOI He Goltee

35°C;

t53s™ — Temmeparypa HapyHOTro Bo3yxa, °C (ue 6onee 20°C);
taay — TEMIIEPATypa Hapyx)Horo Boszyxa, °C (ae Gonee 20°C).

OKOHOMMSI YCJIOBHOTO TOIUIMBA B pe3yJbTaTe 3HEProcOEeperaroiiero
MEpONPUSITHS, ONIpeAesieTcs o popMynam:

B0 = TT30 . (@Saan _ 0T0) . (0,86 - 107 - (1 n

T3
kIl(;TOTB) b'IT:-?O 103 + 33‘30 (1 + HOTB) bgaao 10°° , TY.T. [115]

BCl)aKT — T(l)aKT ] (Q6a3.n _ chaKT) ; (0,86 . 10—6 . (1 +

2
kq)aKT kq;aKT

Z%TOTE)) bcl)aKT 10 + aq)aKT (1 + HOT:-)) b‘baKT 10~ 6)’ TYy.T. [116]

rme TT9° — rogoBas MPOIOJIKUTEIBHOCTh PA0OTHI TEINIOOOMEHHUKA TI0
TOO, gacoB. I'omoBas MHPOJOHKUTEILHOCTh PaOOTHI TEIJIOOOMEHHUKA -
MIPOM3BEACHNE KOJMYECTBA CYTOK Ha Yachl paOOThI B CYTKH, JUIS pacuera

KOJIMYECTBO JHEM OTONMUTEIBLHOTO mnepuoaa npunumaerca no CII 2.04.02-
2020);
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T9KT  _  daxTHdeckad TOHOBas IPONOKUTEIBHOCT  PabOTHI
TEIJIO0OOMEHHMKA, YacOB,
0,86*10-6 — mepeBoaHOM KO3 PuLIMeHT 3 BT u B ['ka;
k0 . — morepu Ha TPaHCHIOPTHPOBKY TEMIOBOiH sHepruu no TDIO
(ompenensieTcs Ha OCHOBE TaHHbIX JlenapTameHTa 1o sHepro’(PeKTUBHOCTH),
%.
1

adKT )
kﬁ’om — IOTEpU HA TPAHCIOPTUPOBKY TEIUIOBOM JHEPIrUM IIOCIE

peanu3anuu MpoekTa (ompeenseTcss Ha OCHOBE JaHHBIX JlemapTameHTa Mo
sHeprospdextuBHOCTH), %0
bI0 _ ynempHBIif pacxox TOMIMBAa HAa OTIYCK TEIUIODHEPTHM Ha
TEIUIOUCTOYHHUKE, OOECHEeUUBAIOIEM TeEIUIOCHAOKeHne oO0bekra, mo 190,
kr.y.1./I'kam;
adKT o
bg; — YACNbHBIA pacxo] TOIJIMBA HAa OTIYCK TEIUIOPHEPTHUH Ha
TEIJIONCTOYHUKE, O0O0ECIeunBaronieM TeIuiocHa0keHue o0BbeKTa, TMocie
peanu3anuu NpoekTa, Kr.y.1./I'kai;
3190_  yrenpHBIA pacxom JNEKTPOPHEPTHMHM HAa IPOHM3BOJACTBO U
TPAHCIIOPT TEIJIOBOM AHEPIrUu OT TerionucTouHuka no TOO, kBt -u/l'kai;
adKT )
S?H — YHACNIBHBIM PpacXoJl AJICKTPOAIHEPIMU HaA TMPOU3BOJACTBO U
TPAHCIIOPT TEIUJIOBOM HSHEPrUM OT TEIUJIOUCTOYHUKA IIOCJE pean3aluu
npoekta, KBt u/T'kau;
k190 _ xoa(puIMEHT, yUUTHIBAIOIIMIA TIOTEPU B MNEKTPHYECKUX CETAX
no TOO (nmo npanHbIM, OmMyOJWMKOBaHHBIM Ha caiite JlemaprameHnra mo

3HEProd(PEeKTUBHOCTN);

dakTt o
k:ors— KOpPuUMEHT, yuYMUTHIBAIOIIMK (QakTUUECKHME TOTepU B

NEKTPUYECKUX ceTax (IO JIaHHbIM, OMNYyOJMKOBAaHHBIM Ha  calTe
JenapramenTa 1o 3HeprodPPeKTUBHOCTH);

bI20_  ynenpHbIi pacxon TOmIMBA HA OTIYCK 3JIEKTPOIHEPIUH
NPUHUMAETCA PaBHBIM (PAKTHUECKOMY pacxojly TOIIMBA Ha 3aMbIKaroLIeh
craniuu B sHeprocucreMe (Jlykominbckoit 'POC) 3a roxa, npeaiiecTByonmi
coctrapieanio TOO, r y.1./kBT-4 (0 JaHHBIM, OIMyOJMKOBAHHBIM Ha CalTe
JlenapramenTa 1o sHeprodPGheKTUBHOCTH);

bj’f” YACHBHBIM pPAacxoJl TOIUIMBA HAa OTIYCK 3JIEKTPOIHEPIUHU
OPUHUMAETCS PaBHBIM (PaKTHUECKOMY pacxoJy TOIUIMBAa Ha 3aMbIKAIOUICH
ctanuuu B 3HeprocucteMe (Jlykomnnckoit ' POC) 3a rop, npeamecTBy o
Bepudukanuu, r y.T./KBT-yu (110 JaHHBIM, OINMYOJMKOBAaHHBIM Ha cailTe
HenapramenTa 1o 3Heprod3PHeKTUBHOCTH).

Paznocte Mexay Bepu(HIIMPOBAHHOW M PACUYCTHOM SKOHOMHEH OT
BHEJIPEHUSI MEPOTIPUATHUA:
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ABs = B¥" — B [117]

7.16. Bepudukanus sHepreruueckoil 3(Q()EKTUBHOCTH TEPMOPEHOBALUU
(TepMOMOICPHU3AIINH ) OTPAKIAIOIINX KOHCTPYKIIMI 3/TaHU

OxoHoMuueckuit 3G (dEeKT OT TepMOpEHOBAIUMU (TEPMOMOICPHUBALIHH )
OTPaXIAIOIINX KOHCTPYKIHUHN 30aHUM IOCTUTAETCS 3a CUET:

YBEIIMUCHUSI TEPMOCOINPOTUBIICHUSI OTPAXKIAIONMINX KOHCTPYKIIUNA U
YMEHBIIICHUS TEIUIOBBIX MOTEPD.

DKOHOMHUS TOIUIMBA OT CHUKEHHS TOTPEOJICHUS TEIIOBON YHEPTUU MO
TEXHUKO-I)KOHOMHUUYECKOMY OOOCHOBAaHMIO (IIPOCKTHBIM I[OKA3aTesisiM) M
(dhakTHYeCKH, onpeaenseTcs 1mo GopMyam:

Bi? = Ep0(tR° — °°)-(URy — 1/R{™°) - T2° 24 n-0,86-10
6.(1+k199/100) -b129/103, T y.1. [118]

BT = ERNT(¢23T — ¢2M).(UR, — 1/RP') - TS 241.0,86-10
6.(1+k 227 /100) -b /108, 1 y.1., [119]
rae F3£30, — IUIOWIAAb OTPAXKIAKOIINX KOHCTPYKIMK, MOIABEPTHYTHIX
TepmoperoBanu 1o T0, m?;

rje F;Eam_ — (pakTHUecKkasi TUIOMIAJIb OTPAXKIAIOIINX KOHCTPYKIIUH,
TIOIBEPTHYTHIX TEPMOPEHOBALIUH, M7

tggo, tg 0 _ TeMIICpaTypa BO34yXa BHYTPH MNOMCHICHHS WU CHaApPYy>KH
cootBeTcTBeHHO, °C (onpenensercs Ha ocHose CIT 2.04.01-2020);

tgf “ tf{b w TeMIIepaTypa BO3JyXa BHYTPHU NOMCHICHHMS U CHApPYXKHU
COOTBETCTBEHHO MOCJIE TeEpMOpeHoBauy, °C;

R, — mpuBeneHHoe GpakTHUYECKOE TEPMOCOMPOTUBICHUE OTPaXKIAFOIINX
KOHCTPYKIIUMI 31aHUS O BBITIOJTHEHHS, M2 °C/Bt (onpenensercst Ha ocHoBe CII

2.04.01-2020);

RI0 OPUBEJECHHOE  TEPMOCOIPOTHBICHUE  OTPa)kKIAFOIINX
koHCTpyKumii 31anus no TDO, m? °C/Br (ompenmensercss Ha ocHose CII
2.04.01-2020; mpu 3TOM 3HaY€HHE TEPMOCOIPOTUBIICHUS MOCIIE MPOBEICHHUS
MEPOIPHUATHS JTOJKHO OBITh HE HI)KE HOPMATHBHOTO);

aKT
R? — MNpUBeJeHHOe (HaKTHIECKOe TEPMOCOIMPOTUBIICHHE

OrpaKIAIOIMX KOHCTPYKIHUHA 3/aHKs MOCJIE BBIITOJHEHUS MEPONPUATHS, M>
°C/Bt (onpenensercs Ha ocHoe CIT 2.04.01-2020; mpu »>TOM 3HAaYEHHE
TEPMOCOIPOTUBIICHUS TOCJE IMPOBEACHUS MEPOIPHUITHS JOJDKHO OBITh HE

HHKC HOpMaTI/IBHOFO);
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TI29 — mpoomKUTENLHOCTh OTONHUTENLHOTO Teproza no TDO0, cyTok
(onpenensercs Ha ocHoBe CIT 2.04.02-2020);

Tfj” — (bakTHYecKas MPOJOJKUTEIILHOCTh OTONMUTEIHHOTO TIEPUO/a,
CYTOK;

24 — yucio 4acoB B CYTKax, U,

N — TMONpaBOYHBIA KOIPGUIIMEHT HA PaA3HOCTh TeMIepaTyp,

MPUHUMAETCS 110 KJIMMATOJIOTHYECKUM JaHHBIM JJIsl PETUOHA, T/I€ BHEIPSETCS
meponpustue (0,4-1,2) mo CH 2.04.02-2020 «CtpouTelibHas KIUMaTOJIOTHSY,

0,86* 10° — nepesoanoii ko3dpdunuent Br B I'kan/y.

bI0_  ynenpHmIt pacxon TomnMBA TemIOMCTOYHMKA 1o TDO,
Kr y.1./I'kai;

bi,am— (dakTUYeCcKui yIeabHbIA pacxo]] TOIUIMBA TEIJIOMCTOYHUKA,
Kr y.1./I'kai;

kT90 _ rexHOomormueckuii pacxoj TEMIOBOi YHEPIMH Ha TPAHCIOPT B
TeMIoBeIX ceTsix mo 120, % (mo maHHBIM, OMyOJMKOBAaHHBIM Ha calTe

JlenaptamenTa 1o sHeprodPheKTUBHOCTH);

adKT ) )
k;l)OT — TEXHOJIOTUYECKHUM PaCcXOJl TEIUIOBOM 3HEPTUM HA TPAHCHOPT B

TEIJIOBBIX CETSIX HAa MOMEHT BepuduKaiuu, % (1o JaHHBIM, OITyOIMKOBAaHHBIM
Ha caiite JlemaprameHTa mo sHEeprodHPEeKTUBHOCTH).

DKOHOMUS YCJIOBHOTO TOILJIMBA HAa MCTOYHMKE AJIEKTPOCHAOXKEHUS IO
TEXHUKO-IKOHOMUUYECKOMY OOOCHOBAaHMIO (IIPOCKTHBIM I[OKA3aTeNisiM) M
daktuaecku (mpu 3ToMm Jlykomiubckas ['POC mpunHuMaeTcst 3aMbIKaroliei
CTaHIMEN B OEIOPYCCKOM IHEPTrOCUCTEME) OTpeIesieTCs 1o hopMyiam:

B = ERO-(el = £1%%)-(1/R, — 1/RP) -
T30
TR 247.0,86:1076-31%0: (1 4 22) pI10.1076 1y 1. [120]

Bc})aKT — F(baKT (t(l)aKT _ tg)aKT)'(l/RT _ 1/R?3KT) .

33 317 \'BH

daxkT
T .24 1.0,86-1076-9%%". (1 + "1?) 271076, T y.1. [121]
rne 310 — yhempHBIA pacxom SIEKTPOIHEPTUH, HEOOXOAMMOH JUIS

TpaHCIOpTa U MPOU3BOJICTBA | 'Kasl TEIJIOBOM SHEPTUHU JIS1 TEIIIOMCTOYHUKA

o TOO, xBr-u/l'kan;

aKT o o o
3(1) — (PAaKTHNYCCKHUH YACIIBHBIN PACXO/d SJICKTPOIHECPTNHU H€O6XOI[I/IMOI/I
T s

Ui TpaHCmopTa ©W mpou3BojacTBa | ['kanm TEIIOBOM HSHEprum st
TEIIONCTOYHMKA, KBT-u/I'ka;
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k190 _ xoaddu i
noT 5 IIUEHT, YUYUTHIBAIOIINI TOTEPH B DIEKTPUUECKUX CETAX

no TOO (mo nmanHbIM, OMyOMWMKOBaHHBIM Ha caiite JlemaprameHnta Mo

HEProd3(PPEeKTUBHOCTH);

dakT o
kiors— KOIDPUIMEHT, yUYMUTHIBAIOMIMK (QaKTUUECKHME TOTEepU B

NMEKTPUYECKUX ceTax (M0 JIaHHBIM, OINYyOJMKOBAaHHBIM Ha  cailTe
JlenapTramenTa 1o 3HeprodpHeKTUBHOCTH);

bI0_  ynempHBIi pacxon TOImIMBA HAa OTIMYCK DIEKTPOSHEPTUM
NPUHUMAETCA PaBHBIM (PAaKTHUYECKOMY Pacxojly TOIUIMBA Ha 3aMbIKAroUIeh
ctaHiuu B sHeprocucreMe (Jlykommsckoit 'POC) 3a roz, npeamecTByonmi
coctaBieHutro TOO, r y.T./kBT-u (110 JaHHBIM, ONyOJMKOBAHHBIM Ha CalTe
JlenaprameHnTa 1o 3HeprodPPeKTUBHOCTH);

b;’f“ YACIBHBIM pPAcXOJ TOIUIMBA HA OTIIYCK JJIEKTPOIHEPTUHU
IPUHUMAETCA PaBHBIM (PAKTHUYECKOMY pacxojly TOIUIMBA Ha 3aMbIKaroUIeh
ctanuuu B 3HeprocucteMe (Jlykominckoit ['POC) 3a roj, npeaecTByonuni
Bepudukanuu, r y.T./KBT-4 (110 JaHHBIM, OIMyOJMKOBAaHHBIM Ha calTe
JenaprameHnTa 1o 3HeprodPQPEeKTUBHOCTH).

CyMMapHasi 93KOHOMHUS YCJIOBHOTO TOIIJIMBA OT BHEIPEHUS MEPOTIPHSTHS
onpenaesieTcs mo hopMynam:

Bs*° = B2° + B°, Ty.1. [122]

B;b = le;a” + Bf;am, Ty.T. [123]

Pa3nocte Mexay BepuUIIMPOBAHHOW MU PACUETHOM 3KOHOMHUEH OT
BHEJIPEHUS MEPOIPUATHUA:

ABs = B¥" — BI?° [124]

7.17. Bepuduxanus -sHEpreTUYecKor A(OPEKTUBHOCTH HCIOIb30BAHUS
TEIJIOBBIX BTOPHUYHBIX »HepropecypcoB (BDOP) B paznenbHOl cxeme
SHEProcHaOXKEeHUs

Brixon TeroBeix BOP onpenensiercs u3 TeroBoro OanaHca arperara-
MCTOYHUKA T10 €r0 SHEPrOTEXHOJOTMYECKHUM XAPAKTEPUCTUKAM WIM MyTEM
3amepoB. Bo3MoxxHOE wHcmonp30BaHuEe TEIOBbIXx BOP ompenenserca ¢
Y4ETOM TEXHOJOTHYECKUX YCJIOBUU YTHIM3AIMU (3aMbJICHHOCTU MPOJTYKTOB
CrOpaHusi, TEMIIEpaTypbl TOYKH POCHI, ArpeCCUBHOCTH SHEPrOHOCUTEIS,
HAJICKHOCTU padOThl YTWIN3AIMOHHOW YCTAaHOBKH, HAJTMYHS TTOTpeOUTENeH 1

T.J.).
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DKOHOMHMSI TOTUIMBA 3aBUCUT OT HAIIPaBJIECHUS HCIOJIb30BaHUs TEIUIOBBIX
BOP wu cxembl »SHEpProcHaOXeHUsA MNPEINPUATHS, HA KOTOPOM OHU
ucnosb3ytorcd. [Ipu TennoBoM HanpaBlIeHUH UCTIOIb30BaHUS TEIIOBbIX BOP
DKOHOMHSI TOIUIMBA OMNpPEACNSIeTCS pacxoJoM TOIUIMBA B OCHOBHBIX
(3aMelIaeMbIX) JHEPreTUYECKUX YCTAaHOBKaX Ha BBIPAOOTKY TaKoOro ke
KOJIMYECTBA U TEX K€ MapaMeTpOB TEIJIOBOM SHEPIUH, YTO MCIIOIH30BAHO 32
cyeT TermioBbix BOP.

DKOHOMHMS TOIUIMBA PU KOMILJIEKCHOM UCIOJIb30BaHUHU TEIIOBBIX BOP
B pa3/IeIbHOM CXeM€ 3HEProcHa0KeHHUs (TEIIOCHA0XKEHUS OT KOTEIbHOM) 1O
TEXHUKO-IPKOHOMHUUYECKOMY OOOCHOBAaHMIO (IIPOCKTHBIM I[OKAa3aTesisiM) M
(dakTH4ecku, onpeaensercs no Gopmysam:

BP0 = (@0 + QRP) - bE° - 107 — b0 - 3139 - 107

Ty.T. [125]
dakT __ dakT dakty  ; dpakT -3 dakt ~dakr -6
Bp - (QK3 + QTHy bT3 1072 — b:—)a 3THy 107>,
Ty.T. [126]
rae QF2°— romoBoil OTHMyCK TEMIOTHI B CHCTEMY TEIUIOCHAOKEHHS,
YTUIN3UPYEMOM B KOHTAKTHOM 3K0oHOMam3epe no TOO, ['ka;
adKT ) )
2)3 — (aKTUYECKUW TOJIOBOM OTIMYCK TEIJIOTBI B  CHUCTEMY
TEIMJI0CHAOKEHUSI, yTUIIU3UPYEMOM B KOHTAaKTHOM dKOHOMait3epe, ['kai;
TTHa}f) — TOAOBOM OTMYCK TEIUIOTHI B CHUCTEMY TEIUIOCHAOKEHNS,
yTHIM3UpYEeMoi TertoHacocHoi yctaHoBkoi (THY) mo TOO, I'kan;
dKT ) o)
?Hy — (pakTHUeCKUII TOJOBOM OTIYCK TEIJIOTBI B  CHUCTEMY

TEMJIOCHAOXKEHUsI, YTUIM3UPYEMOH TeroHacocHor ycraHoBkoit (THY),
I'kam;

b13°- ynenmpHBIA pacxoJi YCIOBHOTO TOIUIMBA Ha OTMYCK TEIUIOBOU
DHEPrUM KOTEJIBHOM IO TEXHHUKO-3KOHOMHYECKOMY OOOCHOBAHUIO, KI
y.T./I'kam;

bﬂ'f”- (pakTUYECKUI yIENbHBIN PAacXo] YCIOBHOTO TOIUIMBA HA OTITYCK
TEIJIOBOM SHEPTUHU KOTEIHHOU MOCcie BHEIPEHUS MPOeKTa, KT y.T./[ Kai.

bI0_  ynempHbli pacxos TOIIMBA HAa OTIOYCK AIEKTPOSHEPIUM
NPUHUMAETCA PaBHBIM (PAaKTHUYECKOMY Pacxojly TOIUIMBA Ha 3aMbIKarolen
craniuu B sHeprocucreMe (Jlykommnbsckoit 'POC) 3a roxa, npeaiiecTByonmi
coctrapieanio TOO, r y.1./kBT-4 (0 JaHHBIM, ONMyOJMKOBAHHBIM Ha CalTe
HenapramenTa 1o 3HeprodPGheKTUBHOCTH);

b;’f” YACNBbHBIM pacxoJl TOIUIMBA HAa OTIIYCK JJIEKTPOIHEPTUHU
IPUHUMAETCA PaBHBIM (AaKTHUYECKOMY Pacxojly TOIUIMBA Ha 3aMbIKaroulen

ctaniuu B 3Heprocucteme (Jlykomnbckoit ' POC) 3a roj, npeaiiecTBy O
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Bepudukanuu, T y.T./KBT-u (Mo JaHHBIM, ONMYyOJUKOBAaHHBIM Ha CalTe

JlerapramenTa 1o 3HeprodpHeKTUBHOCTH);

3;339 pPacxo/l AIEKTPOIHEPTUH, TOTPEOIIEMON TEIIIOBBIMU HACOCHBIMU

yctanoBkamu (THY) o T30, kBT u;
3<1)aKT

THY
TEIUIOBBIMU HacOCHbIMU ycTaHoBKamu (THY), kBT.

— (bakTHYECKUI pacxojd BIEKTPOIHEPTUH, MOTPeOIIeMOn

Pa3HocTe Mexay BepU(DUIIMPOBAHHOW U PACUETHOM SKOHOMHUEH OT
BHEJPEHUS MEPOIIPUATHUSL:

ABp = B¥" — B1° [127]

7.18. Bepuduxanus sHepreTudeckor 3G(PEKTUBHOCTH HCIOJIH30BAHUS
TEIJIOBBIX BTOPUYHBIX dHEpropecypcoB (BOP) B komOMHMpOBaHHOU cxeme
sHeprocHadxenus (TIL])

Beixon temoBeix BOP onpenensercst u3 temioBoro 0anaHca arperara-
HMCTOYHHUKA TI0 €r0 HEPrOTEXHOJOTMYECKUM XapaKTEPUCTUKAM WM IIYyTEM
3amepoB. Bo3MoxHoe wucnonb3oBaHue TemioBeix BOP omnpenensercs ¢
YYETOM TEXHOJIOTUYECKUX YCJIOBHI YTHIM3ALMK (3alblJIEHHOCTH MPOJIYKTOB
CrOpaHus, TEMIEPATypbl TOYKH POCHI, ArPECCUBHOCTHA HSHEPTOHOCHUTENS,
HAJICKHOCTU padOThl YTHIM3AIIMOHHOW YCTAaHOBKH, HAJTMYUS ITOTpeOUTENeH 1
T.J.).

DKOHOMMSI TOTUTMBA 3aBUCUT OT HAIIPABJICHUS UCTIOJIb30BaHUS TETIIIOBBIX
BOP wu cxembl »JHEpProcHaOXeHUs MPEANpPUSNTHS, HA KOTOPOM OHH
UCTOJIb3YIOTCS. [Ipu TemIoBOM HampaBIeHUH UCHOJIb30BaHUS TEIJIOBBIX BOP
DKOHOMUS TOIUIMBA ONPEICIAECTCS PAacXOAOM TOIUIMBA B OCHOBHBIX
(3aMemIaeMbIX) JHEPreTUYECKUX YCTAHOBKaxX Ha BBIPAOOTKY TaKOTO Ke
KOJINYECTBA U TEX K€ MAPAMETPOB TEIUIOBOM YHEPIUHU, YTO UCIIOJIB30BAHO 32
cyeT TerioBeix BOP.

OKOHOMMSI TOIJIMBA MPU KOMIUIEKCHOM HCIOJIb30BaHun BOP B
KOMOMHHUPOBAHHOM cXeMe 3HeprocHadxeHus (TerocHadxenue ot TILL) mo
TEXHUKO-IKOHOMHUUYECKOMY OOOCHOBaHMIO (IIPOCKTHBIM IOKa3aTelsiM) |
(haKTHYECKH, OpeaeNsIeTcs 1Mo hopMyIam:

BTBO — (QKSO + Q'an) . bTSO . 10— bTBO 31‘2}9 10— (QKSO +

HYy
30) (bTSO bgaa'? ) WTSO 10~° ,TY.T. [128]
B(l)aKT (Qd)aKT ?:;T . b(l)aKT .10~ 3 b(baKT Bi):;,c'r . (Q(baKT

(l)aKT) (bcbam_ cbaKT) W dakr . 10-6 , Ty.T. [129]

THy 33 T



56

rac Q — TOJI0BOH OTIIYCK TCIUIOTBI B CHCTCMY TCHJ’IOCHa6)KCHI/IH,

YTUIN3UPYEMOM B KOHTAKTHOM 3K0oHOMam3epe no TOO, ['ka;

adKT ) )
I<<l>3 — (aKTU4YEeCKUHA TOJIOBOM OTMYCK TEIUIOTBI B  CHUCTEMY

TEIJTIOCHA0KEHHU S, YTHIIM3UPYEMOW B KOHTAaKTHOM dKOHOMaitzepe, ['kai;

T30
K3

TT,%E’ — TOJOBOM OTIYCK TEIJIOTHI B CHUCTEMY TEIJIOCHAOXKEHUS,
YTHIM3UpYEeMOi TertoHacocHoi yctaHoBkoi (THY) mo TOO, I'kan;

dKT ) )

?Hy — (akTUYecKud TOAOBOM OTIYCK TEIJIOTBI B  CHUCTEMY

TEIJIOCHAOXKEHHUSI, YTUIM3UPYEeMOH TeroHacocHor ycraHoBkoil (THY),
I'kamn;
b13°- ynenpHBIA Pacxo]l yCIOBHOTO TOIUIMBA HA OTMYCK TEIUIOBOU
sHepruu TOI] o TEXHMKO-3KOHOMUYECKOMY 000CHOBaHMUIO, KT y.T./I'Ka;
adKT ) )
bi, - (haKTUYECKUI YJIETbHBIN Pacxo/l YCIOBHOIO TOILIMBA HA OTIIYCK
TerioBo sHepruu TOL mocie BHenpeHus npoekTa, Kr y.T./['kai.
bI0_  ynempHBIi pacxom TOImIMBA HAa OTMYCK AIEKTPOIHEPTUM
NPUHUMAETCA PaBHBIM (PAaKTHUYECKOMY Pacxojly TOIIMBA Ha 3aMbIKArOIIEH
ctanuuu B 3HeprocucteMe (Jlykomnnckoit 'POC) 3a ro, npeniiecTByOMUii
coctraiennto TOO, r y.1./kBT-4 (10 JaHHBIM, OMyOJMKOBAaHHBIM Ha CalTe
JlenaptamenTa 1o sHeprodPGheKTUBHOCTH);
aKT )
b;l'; VACNIbHBIA pacxoJ TOIJIMBA Ha OTMYCK D3JIEKTPOIHEPTUH
NPUHUMACTCA PaBHBIM (PAaKTHUYECKOMY PacXo]ly TOIJIMBAa Ha 3aMbIKAIOIEH
ctaHuuu B 3HeprocucteMe (Jlykomnbckoit ' POC) 3a rop, npeamecTByouun
Bepudukanuu, r y.T./KBT-u (110 JaHHBIM, OINYOJMKOBAaHHBIM Ha cailTe
JenapramenTa 1o 3Heprod3PGHeKTUBHOCTH);
iy — PACXOJI HIEKTPOIHEPTHH, TTOTPEOIISIEMOIT TEMIOBBIMH HACOCHBIMHE

ycrtanoBkamu (THY) o TOO, kBT y;

aKT ) )

Bny — (bakTHYECKUM PpacxXod dDIEKTPOIHEPTUH, TMOTPeOIIeMOi
TEIUIOBBIMH HAacOCHbIMU ycTaHOBKaMmu (THY), kBT;

b:_,TaaSq) — YAENBHBIA PacxXo]] TOIJIMBA Ha BBIPAOOTKY AJIEKTPOIHEPTUU TIO

TeropukanuoHHoMy 1ukiry mo TO0, 1 y.1./kBT-4;
b(l)aKT

33T
JIEKTPOIHEPTHH 10 TETUIOPUKAIMOHHOMY ITUKITY, T Y.T./KBT-4;
W0 _ ynenpuas BEIpabOTKA SIEKTPOIHEPIHUH MO TEMIOPUKALUOHHOMY
nukiy no TOO, kBt-u/I'kau;
W®3KT _ akTuueckas yaenbHAs BBIPAOOTKA DJNEKTPOIHEPTHU II0
TerI0(pUKAIMOHHOMY TTUKITY, KBT-u/I'kai.

(akTHYeCKUN yIeIbHBIM pacxo]l TOIUIMBA Ha BBIPAOOTKY

Paznocte Mexay BepuUIIMPOBAHHOW M PACUETHOM 3KOHOMHUEH OT
BHEJIPEHUS MEPOIIPUSATHSL:
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AB, = B¥*T _ pmo [130]

DT _
7.19. Bepudukauus  sHepreTuueckod  3PQPEKTUBHOCTH  YCTaHOBKH
TEIUIOOTPAXKAIOUINX SKPAHOB 32 PaIMaTOPaMU OTOILICHHUSI

OxoHoMHUYecKU# 3P(DEKT OT YCTAHOBKH TEIIOOTPAKAIOIIMX SKPAHOB 32
paguaTopaMH OTOIUIEHUS JOCTUTAeTCA 3a CYET CHUXKEHUS MNOTpeOJeHus
TETJIOBOU SHEPTUM.

KonuuecTBO TEIUIOTHI, YXOJAIICH Ha HArpeB YydyacTKa CTCHBI,
pacrojoKEHHOTO  HEMOCPEACTBEHHO 3@  OTONMUTEIBHBIM  MPUOOPOM,
ompeaenseTcs mo hopMmyie:

QH = (t6aT - tHap)'F6aT /(1/(131-[ +1/aﬂap+Z(SCT/}LCT )) ) BT, [131]

rne tear — CpemHss TeMmIepaTypa BO3dyXa MEXIy CTEHOH W
OTOINUTEIHHBIM TPUOOPOM, MPUHUMAETCS paBHOU 55°C;

thap — TEMIIEpATYpa HAPYKHOTO BO3ayXxa (omnpenensierca Ha ocHoBe CII
2.04.01-2020), °C;

Foar — IUIOIIAb IPOCKIMU OTOMHUTEILHOTO IPUOOPA HA CTEHY, M2

Osi, Omap — KOI(POHUIIMEHT TEIIOOTAAYM OT BHYTPEHHETO BO3ayXa K
OTPaXJICHHUIO U OT OTPAXKICHHUS K HAPYXKHOMY BO3MyXy (Ompemensercs Ha
ocuose CII 2.04.01-2020), Bt/m-°C;

Y (Oct/Aer) — pPACCUMTBHIBACTCS CYMMapHO JUIS BCEX MAaTCpHAJIOB,
BXOJISIIIIUX B COCTaB y9aCTKa CTEHBI:

Acr — KO3 GUIIUEHT TETUIONMPOBOIHOCTH MaTepuaia (onpeaesieTcss Ha
ocuose CII 2.04.01-2020), Bt/m-°C;

Ocr — TOJIITMHA CJIOS CTE€HBI, BBITIOJIHEHHOTO U3 TAHHOTO MaTepHaa, M.

OHpG}IGJ’IGHI/IC KOJIMYCCTBA TCIIJIIOTHI, YXOILSIHleﬁ Ha HArpeB Yy4dacCTKa
CTCHBI, PACIIOJOKCHHOI'O HCIIOCPCACTBCHHO 3d4 OTOIIMUTCIIbHBIM HpI/I60pOM
IIOCJIC YCTAHOBKH TCILNIOOTPAXKAIOIICT'O OKpaHa:

QI = k- (¢12° — £139) - E™°, Br; [132]

Hap

aKT __ dakT dakT dakT .
Qa =k- (tBH - tHap ) 'K , BT; [133]
riae K — koahQuIreHT TermIonpoBoJHOCTH MaTepHaia, U3 KOTOPOI'O BBINOJHEH

TEIJI0OTpaXKarouuii skpaH (onpenensercs Ha ocHose CII 2.04.01-2020), 0,05
Bt/Mm-°C;
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190 tge?r? — TeMreparypa BO3/AyXa BHYTPHU MOMEIIECHUS U Hapy>KHOTO

BO3/lyXa cOoOTBeTCTBEeHHO (ompenensierca Ha ocHoBe CII 2.04.01-2020) mo
T20, °C;

dakT |, dpakT
lgw » Lyap — TEMIIEpATypa BO3JyXa BHYTPHU IOMEILECHUSA U HAPYIKHOTO

BO3/yXa COOTBETCTBEHHO II0CIIE YCTAHOBKH TEIIOOTPaKAIOLIero skpana, °C;
E™0 _ npomans MOBEpXHOCTH TEILIOOTPAXKAIOMIETO JKpaHa, KOTOPas
JIOMKHA COOTBETCTBOBATh IUIOMAN IIPOEKIMK OTOMUTENHLHOrO Npubopa Ha

creny o TDO, m?;

aKT
E_,Cb — (akTuyeckas IUIONMIaJhb MOBEPXHOCTH TEIUIOOTPAXKAIOIIETO

9KpaHa, KOTOpas JOJI’KHAa COOTBCTCTBOBAThb IJiomaau IMPOCKIINN

OTONUTEILHOTO IIPUOOPa Ha CTEHY, M2,

DKOHOMHUS TOIUJIMBA OT CHUIKEHHS TOTPEOJICHHS TEIJIOBON YHEPTHUH MO
TEXHUKO-IPKOHOMHUYECKOMY OOOCHOBAaHMIO (IIPOCKTHBIM IOKa3aTelsiM) |
(dakTudecku, onpeaensercs no Gopmysam:

B0 = (Q,, — QIP%) - T130.0,86-107¢- bTO- (1 + k129/100)- 1073,
y.T. [134]

BT = (Q, — Q™™ - T®*T. 0,86 - 1076 - b - (1 + k3*"/100) - 1073,
Ty.T. [135]

rae TI2° — mpomomkuTensHOCTH OTOMUTENLHOrO mepuoga no TIO,
cyrok (ompeaensercs Ha ocHoBe CIT 2.04.02-2020);
adKT
TST — (akTuyeckas MPOJOJKUTEIHHOCTh OTOIMUTEIBHOTO MEPHOJIA,
CYTOK;
0,86* 10° — nepesonnoit ko3 duent Bt B I'ka 4.
bI0_  ynenpHBII pacxon TommuBa TemaouMcTounmka 1o 1O,
kr y.1./I'Ka;
aKT ) )
bi) — (baKTUYECKUN YIEIBHBIM pPacxXoj TOIUIMBA TEIUIOMCTOYHHUKA,
kr y.1./I'kai;
k190 _ rexHOMOTMYECKHil Pacxoj TEMIOBOi YHEPIMH HA TPAHCIIOPT B
TeIIOBBIX ceTsax mo TOO, % (mo gaHHBIM, OMyOJWKOBAaHHBIM Ha CaMTe

JlenapramenTa 1o sHeprodPGheKTUBHOCTH);

aKT ) )
kg)OT — TEXHOJIOTUYECKHM PACXOJl TEIJIOBOM 3HEPTUU HA TPAHCHOPT B

TEIJIOBBIX CETSIX HA MOMEHT BepuduKaiuu, % (1o JaHHBIM, OITyOTMKOBAaHHBIM
Ha caiite JlemapramenTa mo sHEprodHPEKTUBHOCTH).

Paznocte Mexay BepuUIIMPOBAHHOW M PACUYETHOM HSKOHOMHEH OT
BHEJIPEHUS MEPOIIPUSATHS:
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AB,, = BY*" — B0 [136]

7.20. Bepudukauuss sHepreruueckol  3(Q(PEKTUBHOCTH  BHEAPEHUS
HEprodP(HeKTUBHBIX OKOHHBIX 0J10K0B 13 [I1BX

OxoHoMuueckuit 3(PexT OT BHeApeHHs OKOHHBIX OyiokoB u3 [IBX
JOCTUTAETCSI 3 CUET:

YBEJIMUEHUSI TEPMOCOIPOTHBIICHUS OKOHHBIX OJIOKOB M YMEHBIICHHSI
pacxo/a TerIoBOM YHEPTUU Ha KOMIIEHCALIMIO MTOTEPhH TEIIa;

yBeIMYCHUS KOdP(HUIMEHTa BO3AYyXONPOHHUIIAHUS ¥ YMCHBIICHHUS
pacxoia TEIJIOBOM HHEPruuM HA HarpeBaHHWE HAPYXKHOTO BO3yXa,
MOCTYITAFOIIETO MyTeM MHPUIBTPAIIUN Yepe3 eI OKOHHBIX POEMOB.

OHpGI[CJ'ICHI/Ie pacxonaa TEILUIOBOM OQHCPIrun Ha KOMIICHCAIIUIO ITIOTCPb
TCILIa 4CPEC3 OKOHHBIC IIPOCMBI:

Q6a3.n — (1/Rfa3'“ -0,86-n + 0,24-0,216-(H . (pgas.n _ pgas.n) +0,5 .pgaa.n .
V2. (Cen — Cep) . kh)0,67/RSa3.n - C- A6a3.n) . F;, . (tgg&n _ tgas.n) } T06Ta3.n .24 -
1076, I'kan [137]

Q™0 = (1/R;°°-0,86:n + 0,24-0,216-(H * (pg°° —p3°°) + 0,5 pg™° -
V2 (Cop — Cep) . kh)0,67/Rgao CC .ATSO) ‘F, - (tgso _ t;‘ao) i TOTTao 24 .
107, I'kan [138]

Q%a<T = (1/R¥*" . 0,86-n + 0,24-0,216-(H - (p¥*" — p>*™) + 0,5 - pP*" .

V2 (Coy — Cep) . kh)0,67/R1<31)a1<T c .ACl)aKT) -F, - (tg:m _ t:})am) _ TOQ;aKT 4.
107°, I'kan [139]

rIe RT6'5‘3'H — TIPUBEJCHHOE CONPOTHUBJICHUE TEIJlonepeaayde
OTrPaKIAOIMX KOHCTPYKIUH OKOHHBIX poeMoB, M2 °C/BT (mpuHUMaeTcs J1s
cymiecTByroriero Bapuanrta mo CIT2.04.01-2020);

RIP° _ npuBeneHHOE CONPOTHBIIEHUE TEMJIONEpenade OrpaskIaroIIHX
KOHCTPYKIHUI OKOHHBIX 1poemoB, M* °C/Bt (npunumaercs mo CIT 2.04.01-

2020);

R _ HpuBeneHHOE COMPOTHBICHHE TEMIONEPEaYe OrPaKIAtOIIHX
KOHCTPYKIHMI OKOHHBIX TpoemoB, M> °C/BT (mpuHMMAaeTcs Ha OCHOBAaHUH
JAQHHBIX TIPOM3BOIUTENICH, HO HE MEHEEe HOPMATHBHOTO COMPOTUBIICHUS
Terionepenaye, npuBeaeHHoro B ykazanHom CII);

0,86 — koaduruent neperoaa Bt B kkan/u;
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N — K03 HUIHMEHT, YYUTHIBAIOIINNA MOJI0KEHUE HAPYKHOM MOBEPXHOCTH
OTPKIAIONINX KOHCTPYKIMM IO OTHOIICHWIO K HapY>KHOMY BO3IYyXY.
(mpuammaercs o CIT 2.04.01-2020);

H — BbIcOTa 371aHUSI OT OTMETKH 3€MJIM JI0 BEpXa KapHU3a, M;

pS331 pO3N _ yrenpHEI Bec HAPYKHOTO U BHYTPEHHETo Bo3myxa, H/m®
(ompenensiercs o hopmyie p = 3463/(273+t));

pI0 pI30 _ yrenwHblit Bec HapykHOro M BHyTpeHHero Bo3ayxa, H/m®

(ompenensiercs o Gopmyie p = 3463/(273+t));

dakT _ dakT o 3
Pu  +Ds  — YACIBHBIN BeC HApY>KHOTO M BHYTPEHHETO Bo3ayxa, H/m
(ompenensiercs o hopmyie p = 3463/(273+t));
pS3 M _ OTHOCT HApYKHOTO BO3MyXa, Kr/M° (ompemensercs IO
bopmyne p=353/(273+t,) umu p = p/9,8);
pI0 _ mnoTHOCTH HapyxHOro Bo3myxa, kr/m° (ompegensercs IO
bopmyne p=353/(273+t,) umu p = p/9,8);
,? T NJIOTHOCTH HApYKHOTO BO3Ayxa, Kr/M° (ompenensercs IO

bopmyne p=353/(273+t,) wau p = pu/9,8);

V — ckopoctb Betpa, M/c (mpuaumaetcs o CH 4.02.03-2019);

Cen, Cep — QAIPOJAMHAMHUYECKHUE KOIPPUIMEHTHI IJIsi HABETPEHHOU U
IIOJIBETPEHHOW  TMMOBEPXHOCTEW  OrpPaKJAOIIMX  KOHCTPYKLMU  31aHUA
(mpunumarotcs mo CH 2.01.05-2019. CrpaBo4HO: cen = 0,8; cep = -0,6);

kh — K03 uIHEeHT yueTa W3MEHEHHUsI CKOPOCTHOrO JIaBJICHHS BETpa B
3aBUCUMOCTH OT BbICOTHI 37aHus (Z) (mpunumaetcss no CHull 2.01.07, cm.
Ta0IuUIY);

Bricora | <5 |10 |20 |40 |60 |80 |100 150|200 |250 |300 |>350
Z, M
K 05/065/085(1,1(1,3|145/16 |19 21|23 |25 |2,75

RS _ npuBeneHHOE CONMPOTHBIEHHE BO3TyXONPOHHUIIAHMIO OKOHHBIX
61okoB, M*-u-ITa/kr (mpuaumaercs o CIT 2.04.01-2020);

RI°° _ npuenenHoe compoTHBIEHHE BO3IyXONPOHUIAHUIO OKOHHBIX
61okoB, M?-u-ITa/kr (mpuaumaercs no CIT 2.04.01-2020);

RI°Y _ npueneHHoe cOMpOTUBJIEHHE BO3AYyXOMPOHULAHUIO OKOHHBIX
61okoB, M*-u-ITa/kr (mpuaumaercs o CIT 2.04.01-2020);

C — y/IeJIbHAs TEIIOEMKOCTh BO3yxa, pasHas 1 kJIx/(kr °C);

AB%31 _ 03¢ hUIHEHT, yIUTHIBAIONINI BINSHHUE BCTPEYHOTO TEIIOBOTO
MIOTOKA, JIJIs1 OKOH U OAJIKOHHBIX ABEPEH ¢ pa3aenbHbIMU nieperuietamu 4 = 0,8,
co crnapeHHbIMU nieperietamu A = 1,0;

AT _ xor(puneHT, yUHTHIBAIONNI BIMSHIE BCTPEYHOTO TEMIOBOTO
MOTOKA, JIJIs1 OKOH U OAJIKOHHBIX ABEpei ¢ pa3aenbHbIMu neperieramu 4 = 0,8,
co cnapeHHbIMU Tieperuieramu 4 = 1,0;
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AT _ xor(hPUIHEHT, yIUTHIBAIOIIHIA BIMSIHIE BCTPEYHOTO TEILIOBOTO
MIOTOKA, JIJIT OKOH M OAJTKOHHBIX JIBEpEH ¢ pa3aenbHbiMu Tieperieramu 4 = 0,8,
co cnapeHHbIMU Tieperuieramu A = 1,0;

Fo — miomaas orpaxaaroniux KOHCTPYKIIUH OKOHHBIX TPOEMOB, M

t0asn 033N _ nacyerHBIe TeMmepaTypsl BO3LyXa BHYTPH TIOMEIICHUS U
Hapy’KHOTO BO3/lyXa [0 pealu3aluy npoekta, °C;

t,}SO, t}"o — TeMIeparypa BO3JdyXa BHYTPH NOMEHICHUS UM Hapy>KHOTO
BO3/yXa cooTBeTcTBeHHO (ompexensierca Ha ocHoBe CII 2.04.01-2020) mo
T20, °C;

dakT |, dpakT
bpn o+ Uy

2.
’

— TeMIepaTypa BO3JyxXa BHYTPU IMMOMEIICHUS U HApy>KHOTO
BO3/lyXa COOTBETCTBEHHO I10CJIE BHEAPEHHS Mepornpustus, °C;

Tor — TPOJOIKUTEIHHOCTh OTOMHUTEILHOTO IEpHOJia B TOMY, CYTOK
(ompenensiercs Ha ocHoBe CIT 2.04.02-2020).

DKOHOMHUS TOIUIMBA OT CHUIKEHHS TOTPEOJICHUS TEIJIOBON YHEPTUH MO
TEXHUKO-I)KOHOMUUYECKOMY OOOCHOBAaHMIO (IIPOCKTHBIM I[OKA3aTesisiM) M
dakTHudecku, onpeaesercs no hopmynam:

BI0 = (b3 — T30). pT30 . (1 + k199 /100) - 1073, T y.1. [140]

dakt __ 6a3.n aKT) . <133KT_ dakT . -3
By = (Q%*" — QM) - by - (14 kygy /100) - 1073, Ty.1. [141]
rne b2%— ynempHbIi pacxoj TOmIMBa TemaoumcTounuka mo THO,
Kr y.1./I'kan;
adKT ) o)
bﬁ_, — (QakTU4eCcKuil yAeNbHBIM pacxoj] TOIUIMBAa TEIUIOUCTOYHMKA,
Kr y.1./I'kan;
kT90 _ rexHOmormueckuii pacxoj TEMIOBOi YHEPIMH HAa TPAHCIOPT B
TeMIoBeIX ceTsix mo 120, % (mo maHHBIM, OMyOJWKOBAaHHBIM Ha CcalTe

JlenaptamenTa 1o sHeprodPGheKTUBHOCTH);

aKT ) )
kg)OT — TEXHOJIOTHYECKUHN PacXo]l TEIJIOBOM 3HEPTMU HA TPAHCHOPT B

TEIUIOBBIX CETSIX HA MOMEHT BepupHuKauuu, % (1Mo JaHHBIM, OITyOJINKOBAHHBIM
Ha caiite JlenaprameHTa no s3HeprodGPeKTUBHOCTH).

DKOHOMHUS YCJIOBHOTO TOILJIMBA HAa MUCTOYHUKE AJIECKTPOCHAOKEHHUS IO
TEXHUKO-DKOHOMHUUYECKOMY OOOCHOBAaHMIO (IIPOCKTHBIM I[IOKA3aTesisiM) M
daktuaecku (mpu 3ToM Jlykomibckas ['POC mpuHHMMaeTcs: 3aMbIKaroIiei
CTaHILIMEH B OEIOPYCCKON HHEPTOCUCTEME) OTPEILIIAETCA MO (POopMyJIaM:

K130, _
50 = (@ = Q) (14 550) 10510 107, Ty [142]
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dakT

B;q;am — (Q6a3.n _ chaKT) ) (1 + %) . 323:KT .biam 1076, 1 y.1. [143]

k190 _ k03 DHUIMEHT, yIUTHIBAIOIIHIA TIOTEPH B IEKTPHIECKHX CETAX
no TOO (mo nmanHbIM, OMyOJWMKOBaHHBIM Ha caiite JlemaprameHnta Mo

HEProd3(PPEeKTUBHOCTH);

dakT o
kiors— KODuIMEHT, yuWUTHIBAIOIMK (QaKTUUECKHME TOTepU B

NMEKTPUYECKUX  ceTax (IO JIaHHBIM, OIYyOJMKOBAaHHBIM Ha  caiTe
JlerapTramenTa 1o 3HeprodpHeKTUBHOCTH);

5190 _ yrenmpHBI pacxon 9NMEKTPOIHEPIMH HA IIPOU3BOACTBO H
TPAaHCHOPT TEIUIOBOM JHEPruuM JJisi TEIJIOMCTOYHWMKa, KBT u/['kan
(onpenensercs mo HopmaM pacxoaa TOP);

adKT )

a?ﬂ VACNBHBIA PACXOJ JJIEKTPOIHEPTHMM HAa MPOU3BOACTBO U
TPAaHCHOPT TEIUIOBOM JHEPruuM JJisi TEIJIOMCTOYHWMKa, KBT u/['kan
(mpuHUMAaETCsl HAa OCHOBAHUH JAHHBIX TEIUIOCHA0XKAIOIIEH OpraHU3aIin );

bI0_  ynempHBIA pacxom TOIIMBA HAa OTIYCK AIEKTPOSHEPTUH
MPUHUMAETCS PaBHBIM (PAKTUYECKOMY Pacxojy TOILUIMBA Ha 3aMbIKAIOIICH
ctaHuuu B 3HeprocucteMe (Jlykomnbckoit ' POC) 3a rop, npeamecTByomumn
coctaBieHutro TOO, r y.T./KBT-u (110 JaHHBIM, ONMyOJMKOBAHHBIM Ha CalTe

JlenaprameHnTa 1o 3HeprodPPeKTUBHOCTH);

adKT )
bi yAENbHBIA pacxojJ TOIUIMBa HA OTIYCK 3JEKTPO3HEPTrUu

NPUHUMACTCS PaBHBIM (AaKTHYECKOMY Pacxojy TOIIMBA Ha 3aMBIKAIOIIEH
ctanuuu B 3HeprocuctemMe (Jlykomnnckoit 'POC) 3a roj, npeaiiecTByOnun
Bepudukanuu, r y.T./KBT-4 (110 [JaHHBIM, OIMyOJMKOBAaHHBIM Ha calTe
HenapramenTa 1o sHeprodPHEeKTUBHOCTH).

CyMMapHas 5KOHOMHUS YCJIOBHOTO TOILJIMBA OT BHEIPEHUS MEPOIIPUSTHS
onpenaesieTcs 1o hopMynam:

Bs>° = BJ2° 4+ B2°, Ty.1. [144]

B)gb AT = B;l;am + Bf;am, Ty.T. [145]

Paznocte Mexay BepuUIIMPOBAHHOW M PACUCTHOM JKOHOMHUEH OT
BHEJIPEHUS MEPOTIPUATHA:

ABs = B¥" — B [146]
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7.21. Bepudukamuss sHepretudecko 3(PPEKTUBHOCTH OT YCTAaHOBKHU
TypOoarperaTa Majioil MOIITHOCTH

OxoHoMuueckuil 3PdeKkT OoT yCcTaHOBKM TypOoarperata Majiou
MOIIHOCTH JOCTUTACTCS 32 CYET YTHIW3AIHUU TeIlla mapa OT KOTEIbHOH CO
CHIDKCHHUEM €ro IMapaMeTpoB, TPEOYyEeMBIX I TEXHOJOTHYECKOTO IHMKIA U
(M) HY>KJT OTOTUICHUS U TOPSTYETO BOJIOCHAOKEHHS.

@DaKTUYECKHE TapaMeTpbl SKOHOMHHM OILCHUBAKOTCS HAa OCHOBAHUH
MOJTYYEHHBIX (M3MEPEHHBIX ) (PaKTUUECKUX JAHHBIX 10 CPABHEHUIO C JAHHBIMU
ucxons u3 pazpadboranHoro TOO uiau NPOEKTHOM TOKYMEHTAIIUH.

BbIpaboTKa 3JIeKTpUIECKOl SHEPTUH orpeaessercs mo Gopmyiie:
W, = Npp - t * k,, ThIC.KBT.4 [147]

rae: Ny, — HOMUHAJIbHAsI YCTaHOBJIEHHAs MOIIHOCTH TypOoarperara,
MBT;
t — (hakTUUECKOE YKCIIO YaCOB pabOThI, 4/TO/;
— (hakTHueckui KodpHUITMEHT 3arpy3Ku TypOoarperara, o.e.

OTnycK 3JeKTPUYECKOM IHEPrUu onpenenserca no hopmyie:

Worn = Wy - %9 I'kan [148]

rae: nra — KIIJ TypOoarperata mo peXKUMHBIM KapTaM (3aBOJCKUM
XapakTepUCTUKam), %;

kcy — monst pacxona 3IEKTPUIECKON IHEPTUN HAa COOCTBEHHBIC HYKIbI
KoTyoarperara, %.

DKOHOMHUS YCJIOBHOI'O TOIINIMBA OT BBIpa6OTKI/I BHGKTqueCKOﬁ OHCPIrUun

0 TEXHUKO-DPKOHOMUYECKOMY OOOCHOBaHMIO (ITPOEKTHBIM IOKa3aTeasiM) U
(akTUYECKU ONpeaeNsieTcs o GopMyIam:

BI2® = Npp - ¢ - 3”“ - (b2 — bI2°), Ty.1. [149]

BT = N, -t - T T (bl - b3*M), Ty.1. [150]
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rae bl - ymembHBIM pacxon yCIOBHOTO TOIUIMBA HA DIEKTPHYECKOM
TEIJIOBOM HEPTUU 0 BHEAPEHUS MPOEKTA, T y.T./KBT.4;

b3°- ynenpHBIN pacxoj YCIOBHOTO TOIIMBA HA OTITYCK JIEKTPUUYECKOU
SHEPTHH M0 TEXHUKO-DKOHOMUYECKOMY 000CHOBaHHUIO, T y.T./KBT.4;

bP¥T_ paxTHuecKkuil yebHBL PACXO/ YCIOBHOTO IEKTPHYECKON Ha
OTITyCK TEIIOBOM SHEPTUU MOCIIE BHEAPEHUS MMPOCKTa, T y.T./KBT.4.

Pa3zHocte Mexay BepuUDUIIMPOBAHHOW U PACUETHOM 3KOHOMHUEH OT
BHEJAPEHUS MEPOIIPUATHUSL:

AB = B™° — B¥¥T [151]

7.22. BHeapeHHue KOTIOB Majoil MOIIHOCTH BMECTO HE3arpy>KEHHBIX
KOTJIOB OOJIBIIION MOIITHOCTH

OkoHOMHUYECKUH 3(Q(PEKT OT BHEIPEHUs KOTIOB MAaJIOM MOIIHOCTH
BMECTO HE3arpy>KeHHbIX KOTJIOB OOJIBIION MOUTHOCTH IOCTUTAETCS 3a CYET:

NOBBIIEHUS KO3 (ULIMEHTA MOJIE3HOIO NEHCTBUS Majoro KOTJa MpH
paboTe Ha HOMUHAJIBHOU Harpy3Ke;

CHIDKEHUS MOTPEOICHUS 3JIEKTPOIHEPTUH;

JUISL TIAPOBBIX KOTJIOB JOMOJIHUTENbHBIN 3((eKT mocturaercs 3a cuer
CHUKEHUSI COOCTBEHHBIX HYXJ] Ha MPOU3BOACTBO Teria (yMEHbIIEHUE 00bemMa
IPOJIYBKH U MIOTEPH YEPE3 TEMIOU30JIALIMIO).

[lokazatenu (akTUUECKOTO TOJAOBOTO YHCIAa YacoB pabOThl U
K03 (ULMEHT 3arpy3kd KoTjoarperara IO MPOEKTa U TOCJI€ BHEIPECHUS
OTIpEeIEISAETCS U3 KyPHAIOB (BEIOMOCTEH) pabOThI KOTJIA.

BripaboTka TemioBoi# 3HEPTHH onpeaeseTcs mo GopMmye:
QB = NKA 't k3, I'kan [152]

rae: Ny — HOMUHAJIbHAs yCTaHOBJIEHHAs MOLIHOCTb KOTJIOarperara,
I'kan/yq;
t — ¢pakTHYECKOE YMCII0 YacoB pabOTHI, 4/TO;
k, — pakTrueckuit K03pHULMEHT 3arpy3Ku KOTI0Aarperara, o.e.

Hcxons u3 pexkMMHBIX KapT MO MPOBEACHHBIM UCIBITAHUSAM, a MPU UX
OTCYTCTBMM IO 3aBOJACKMM xapakrepuctukam onpenpensercs KII/]
KoTjioarperara. Pacxoj TEmIOBOM »HEPrud HAa COOCTBEHHBIE HYXKJbI
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ONpEeNeNseTcs W3 pacyera JEHCTBYIOIIMX HOPM pacxoda TOIUIMBA Ha
BBIPAOOTKY TEIJIOBOI SHEPTUU.

OTIIyCK TEIJIOBOM DHEPTHH ONPEAEIAETCS 10 POPMYIIE:
(mka—kch)
QOTI‘I = QB ) 100 ° ['kan [153]

rae: Niga — KIIJ[ xoTnoarperara mo peXKUMHBIM KapTaMm (3aBOJCKHM
XapaKTEepUCTUKaM), %;

kcy — nmons pacxona TEIJIOBOM SHEPTrUM Ha COOCTBEHHBIC HY Kb
KoTJoarperara, %o;

Y nenpHbIM pacxoj] YCJIOBHOI'O TOIUIMBA HA OTIIYCK TEIUIOBOW SHEPTUU
onpenaensieTcs 1o hopmyie:

142,86
Qotn

Qs

b, = , kr y.1./'kan [154]

DKOHOMHSI YCJIOBHOTO TOIUIMBA OT BHIPAOOTKH TEIJIOBOW SHEPTHUU TIO
TEXHUKO-DKOHOMUYECKOMY OOOCHOBAHHIO (MPOEKTHBIM TIOKA3aTelAM) U
dakTrdecku onpenensercs mno Gopmynam:

BT = Ny, - t - 3’7“ - (bR — p2°), Ty.T. [155]

BT = N, - ¢ - KlKa A (b3S — b ™), T y.1. [156]

rae bl - yIenbHBI pacxoj yCIOBHOTO TOILIMBA HA OTIIYCK TEILIOBOM
SHEPTUH JI0 BHEAPCHHS MPOeKTa, KT y.T./['Ka,

b13°- ynenpHBIA pacxoll YCJIOBHOTO TOIUIMBA Ha OTIMYCK TEIJIOBOM
SHEPTUH 10 TEXHUKO-DKOHOMUYIECKOMY 00OCHOBAHUIO, KT y.T./['Ka;

bﬁf”- (akTHYeCKu# yIeIbHBIN PacXo/l YCIOBHOTO TOILIMBA HA OTITYCK
TEIJIOBOM DHEPTUH TOCIIe BHEIPEHUS MPOEKTa, KT y.T./['Kall.

DKOHOMHUS Pacxojia JIEKTPUUECKON IHEPIUU Ha COOCTBEHHBIE HYXKIbI
ONPENEIISIETCS U3 pacueTa JeUCTBYIOIMX HOPM Pacxo/a dJIEKTPOIHEPTUN HA
BBIPAOOTKY TEIIJIOBOM SHEPTUU U ONpeAesieTcs o popmyam.

3’1‘30 — QOTI‘I (3 T30
T3

1000

, ThIC. KBT 4 [157]
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dakT

Qorn’ g;an_ 33
3?;” = (5 ), ThIC. KBT 9 [158]
1000

rae: 3% - YIEHbHBIH Pacxoj 2JIeKTPOIHEPIUM Ha OTIYCK TEIIOBOM
SHEPTUU 10 BHEAPEHUS npoekTa, kKBt u/['kai;
9550~ YACTBHBIN pacxo/1 JIEKTPOIHEPTUN HA OTITYCK TEIJIOBOW SHEPTUU

0 TEXHUKO-3KOHOMUYECKOMY 000CHOBaHM0, KBT-u/['kai;

dKT ) )
3;1)3 - (aKTUYECKUU YIENbHBIM pPacxoj 3JIEKTPOIHEPTrMU HAa OTIYCK

TEIJIOBOM HEPrUU NOCIIe BHEAPEHU NMpoeKkTa, KBT u/I'kan.

DKOHOMUS YCIOBHOI'O TOIUIMBA OT CHMKEHHS Pacxojia 3JIEKTPUUYECKOU
SHEPTUU, ONpeaessaeTcs no Gopmyiam T y.T.

b1 (100+ki5?
By® = 95°% - —=—- ( L Ty.T. [159]
1000 100

dakr

= ), Ty.T. [160]

T3 1000 100

B(baKT _ 3(1)::11(1‘ i b?f” i (100+k

33

rjae:

b2J° — (daxkTu4eckuii TOOBOM yAENbHBIA PAacXoj TOIUIMBA Ha OTITYCK
ANIEKTPOAHEPIUU Ha 3ambIkaromien anekrpoctaniuuu (Jlykomibsckoit 'POC)
npuHATHIN npu pazpadotke TOO, ry.1./KBT u;

kl>°-  TEXHONOTWYECKHM  pacxod  JJICKTPUYECKOW JIHEPruh B
ANEKTPUYECKUX CETAX Ha TPAHCIOPT JeKTpodHepruum B cucreme [TIO
"Bemnepro" npuHAThIN npu pazpadorke TOO, %

bgl'f‘” — (bakTUYECKU TOJOBOM yJIETbHBIN pacxoj TOIUIMBA HA OTIIYCK
ANIEKTPOIHEPIUH Ha 3aMbIkarolen snekTpoctanimu (Jlykomnsckoit ['POC) 3a

MOCJEAHUN OTYETHBIN niepuo/ (roxn), r y.T./kBT-u;

aKT v v
k;l)OT - TEXHOJOTMYECKHM pacXoJ  JJEKTPUYECKOM DHEPIHUM B

JIEKTPUYECKUX CETAX Ha TPAHCHOPT djekTposHeprun B cucreme [TIO
"Bemsuepro" 3a nocnenHuit oTYeTHBIN nepuo (rox), %

CyMMapHast 3KOHOMHSI YCIOBHOT'O TOTIMBA OT BHEAPCHUS MEPOTIPHUSATHS
ompeaenseTcs mo GopMyiam:

Bs*° = B2° 4+ B°, Ty.1. [161]

RO — phasr | phasr oo
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Pa3HocTh Mexay Bepu(UIIMPOBAHHOW M PACUETHOM 3KOHOMHUEH OT
BHEJPEHUS] MEPOTIPUSITHUS:

ABs = B¥" — B [163]
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CHnuCOK MCTIOb30BAHHOW JIUTEPATYPHI

1. 3akon Pecnyomuku benapych ot 8 stuBaps 2015 1. Ne 239-3 «O06
PHEProcOEPEIKEHUN» C U3MEHEHUSMHU U JIOTOJHEHUSIMU OT 24 Mast
2021 r. Ne 111-3.

2. Tlocranosnenue Cosera MunuctpoB PecnyOnuku bemapyces ot 18
mapta 2016 1. Ne 216 ”O0 yTBepk’AEHUU MOJOKEHUI MO BOIIPOCam
PHEProcOEpEeKCHUsI, BHECEHHMM W3MCHEHUHW W JOMOJHECHUH B
noctaHoByienus: CoBera Munuctpo Pecnyonuku benapych ot 31
utoiist 2006 1. Ne 981 u ot 17 depanst 2012 r. Ne 156 u npuzHanuu
yTpaTUBIIMMU  cwily  mnoctaHoBieHud CoBeta  MHHUCTpOB
PecnyOnuku benapych v CTPYKTYpPHBIX 3JIEMEHTOB MOCTaHOBJICHUI
Cosera MunuctpoB Peciyonuku benapyce®.

3. CTb 2574-2020 «Dnexktposnepretuka. (OCHOBHBIE TEPMHUHBI H
ONpPEICIICHUS».

4. TOCT P 56743-2015 «13mepenus u BepuduKaius S3HEPreTHIeCcKon
s dexktuBHOCTH. OOIME MOJOKEHUS O OMPEACICHUI0O YKOHOMHUHU
YHEPIreTUYECKUX PECYPCOBY

5. UCO 17742:2015 «Pacuer sHepretuyeckod 3(PQPEKTUBHOCTH U
SKOHOMMH YHEPTHUU JI CTPAH, PETUOHOB U TOPOJIOB)

6. CII2.04.01-2020 «CtpouTenbHasi TEMIOTEXHUKA

7. CIT 2.04.02-2020 «TemmoBasg 3amura KUIBIX U OOIIECTBEHHBIX
31aHUI. DHEPreTUUECKUE MOKA3aTENH

8. CH 2.04.02-2020 «3panusi U CcOOpyXeHUS. DHepreTuyeckas
3¢ (PEKTUBHOCTH

9. CH 4.02.01-2019 «TennoBsie ceTu»

10. CH 4.02.03-2019 «Oromnnenne, BCHTHIISALIMS "
KOHJIMITUOHUPOBAHUEY

11. CHBb 2.04.02-2000 «CtpouTenpHasi KITUMOTOJIOTHS»

12. Meroauueckue peKOMEHIAMU 10 cocraBieHuto TOO s
sHEprocoOeperamImx meponpustui, yrBepxaeHHbie 11.11.2020
rona u cornacoBanubix HAH Pecny6nuku benapych.



69

IMpunoxenne 1

Tabnuna Al. Bpemsi ncnoib30BaHUs MAKCMMYMAa OCBETUTE/IbHOI HATPY3KH padoyero
OCBellleHUs1 B ToMeleHusix, T

I'opoBoe YK C/I0 YACOB MCNOJIb30BAHMS
MAKCHMYMa OCBETHTEJIbHON HATPY3KH
Ipu Hanu4yum IIpu orcyrcTBUM
KouauyecTBO IIpoxokuTEILHOCTH €CTEeCTBEHHOT 0 €CTEeCTBEHHOT0
CMeH padoueii Hee M, THU OCBeIIICHUSA OCBeIlICHUSA

1 5 750 2150
1 6 600 2150
2 5 2250 4300
2 6 2100 4300
3 5 4150 6500
3 6 4000 6500
7 4800 7700
ABapuiiHoe 4800 8760

Tabnuia A2. BpeMsi ncno/1b30BaHUSI HAPYKHOTO ocBelleHusi, T

T'onoBasi
I'paxyc mMpoTshI T'opon MPOAOLKUTEIBHOCTD, 4
52 | T'omens, bpect 3911
53 | I'ponHo 3896
54 | Munck, Morunes 3880
55 | Butebck 3866
56 | Pocconsbl 3842

Tabmuma A3. KoaddunueHT noreps MONIHOCTH B MYCKOPEryJIUPYIOIIEM annapare, Knpa

Cpennuii ko3¢gduunent

Tun ucToYHUKA cBEeTa Tun ITPA noreps B ITPA, Kupa
Jlam1a HakaIMBaHUA Her 1,00
T ————— ONeKTPOMarHUTHBII 1,22
ONEeKTPOHHBIH 1,10
KomnakTHas TIOMMHUCIIEHTHAsS OJeKTpOMarHUTHBIN 1,27
Jlamna ONEeKTPOHHBIH 1,10
PryTHas mamma BEICOKOTO JaBiIeHUs, | DIEKTPOMarHUTHBII 1,08
MeTaJuIoTaJIoreHHas JlaMma DJIeKTPOHHBIH 1,06
HatpueBas namna BbICOKOTO ONEeKTpOMarHUTHBII 1,10
AaBJICHUS DJIeKTPOHHBIN 1,06

Hpaiisep LED ONEeKTPOHHBIN 1,10
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Tabmuma A4. TexHosiornyeckuii KO3(p(PUIMEHT CIPOCa OCBETHTEIbHON HATPY3KH,
ke

O0beKT Ke
Menkue Mpon3BOJICTBEHHBIE U TOPIIEBBIC TTOMEIICHHS 1,00
[Tpon3BoACTBEHHBIE TOMEUICHHUSI, COCTOSIINE M3 OTACTBHBIX OOIBIINX 0.95
MPOJIETOB ’
AJIMUHUCTpPATHBHBIE TOMEUICHHUS, 3aJI61 OMOIMOTEK U MPEIIPUATHI 0.90
OO0IIECTBEHHOTO MUTaHUS ’
[Tpon3BoACTBEHHBIE TIOMELICHHUS, COCTOSIINE U3 HECKOJIBKUX Pa3/IeICHHBIX 0.85
MeXIy cO00 y4acTKOB ’
JIaGopaTopHble U KOHTOPCKO-OBITOBBIE TOMEILICHU S, 3JaHUS JI€YEOHBIX U 080
JETCKHUX YUPEXKICHUN ’
Cxutagckue NoMeeHMsl, paclpeeuTeNbHbIe YCTPONUCTBA U MOACTaHLIUN 0,60
HapyxHoe n aBapuiiHOE OCBELICHHE 1,00

Tabmuma AS. Koy duuueHT, yyuThIBAIOIIMI ABTOMATH3ALMIO YIIPABJIEHHUS OCBEllleHHEM,
Kay

KoHTpoJb YpOBHS OCBEIIEHHOCTH M aBTOMAaTHUECKOE BKIIOUCHUE U
OTKJIFOUEHHUE CHCTEMBI OCBEIICHHSI IPU KPUTHUECKUX 3HAUCHUSIX 0,85-0,9
OCBEIIIEHHOCTH

30HHOE YIPaBJICHUE OCBEIICHUEM (BKIIFOUCHHE U OTKITFOUCHUE OCBEIICHHS
JTUCKPETHO, B 3aBUCUMOCTH OT 30HHOT'O pacrpe/IelIeHUs] eCTECTBEHHON 0,75-0,8
OCBEIIEHHOCTH
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IInaBHOE YIpaBJICHHUEC MOITHOCTBIO U CBETOBBIM ITOTOKOM CBCTUJIBHUKOB B
3aBUCHUMOCTH OT PACHPCACICHUA €CTECTBEHHOM OCBEILICHHOCTHU

0,6-0,7

ABTOMaTI/I?)aI_[I/IH OTCYTCTBYECT

1,0




Ta6muma b1. Onpenenenne peakTHBHON MOIIIHOCTH YCTAHOBKHU, HEOOX0TUMOM /1J151
AOCTHKEHHS 3aJaHHOTO0 (2Kes1aemMoro) cos (¢)

Texyummii

(neiicTByromuii) 0,80 0,82

cos (¢p1)
0,30
0,32
0,34
0,36
0,38
0,40
0,42
0,44
0,46
0,48
0,50
0,52
0,54
0,56
0,58
0,60
0,61
0,62
0,63
0,64
0,65
0,66
0,67
0,68
0,69
0,70
0,71
0,72
0,73
0,74
0,75
0,76

2,43
2,21
2,02
1,84
1,68
1,54
1,41
1,29
1,18
1,08
0,98
0,89
0,81
0,73
0,65
0,58
0,55
0,52
0,48
0,45
0,42
0,39
0,36
0,33
0,30
0,27
0,24
0,21
0,19
0,16
0,13
0,11

2,48
2,26
2,07
1,89
1,73
1,59
1,46
1,34
1,23
1,13
1,03
0,94
0,86
0,78
0,70
0,63
0,60
0,57
0,53
0,50
0,47
0,44
0,41
0,38
0,35
0,32
0,29
0,26
0,24
0,21
0,18
0,16

0,85

2,56
2,34
2,15
1,97
1,81
1,67
1,54
1,42
1,31
1,21
1,11
1,02
0,94
0,86
0,78
0,71
0,68
0,65
0,61
0,58
0,55
0,52
0,49
0,46
0,43
0,40
0,37
0,34
0,32
0,29
0,26
0,24

TpeOyempblii (;kes1aemblii) cos (¢2)

72

0,88 10,90 0,92

2,64
2,42
2,23
2,05
1,89
1,75
1,62
1,50
1,39
1,29
1,19
1,10
1,02
0,94
0,86
0,79
0,76
0,73
0,69
0,66
0,63
0,60
0,57
0,54
0,51
0,48
0,45
0,42
0,40
0,37
0,34
0,32

Kosdpunuent K xsap

2,70
2,48
2,28
2,10
1,95
1,81
1,68
1,56
1,45
1,34
1,25
1,16
1,07
1,00
0,92
0,85
0,81
0,78
0,75
0,72
0,68
0,65
0,63
0,59
0,56
0,54
0,51
0,48
0,45
0,42
0,40
0,37

2,75
2,53
2,34
2,17
2,01
1,87
1,73
1,61
1,50
1,40
1,31
1,22
1,13
1,05
0,98
0,91
0,87
0,84
0,81
0,77
0,74
0,71
0,68
0,65
0,62
0,59
0,57
0,54
0,51
0,48
0,46
0,43

0,94

2,82
2,60
2,41
2,23
2,07
1,93
1,80
1,68
1,57
1,47
1,37
1,28
1,20
1,12
1,04
0,97
0,94
0,91
0,87
0,84
0,81
0,78
0,75
0,72
0,69
0,66
0,63
0,60
0,58
0,55
0,52
0,50

0,96

2,89
2,67
2,48
2,30
2,14
2,00
1,87
1,75
1,64
1,54
1,45
1,35
1,27
1,19
1,11
1,04
1,01
0,99
0,94
0,91
0,88
0,85
0,82
0,79
0,76
0,73
0,70
0,67
0,65
0,62
0,59
0,57

Ipunoxenne 2

0,98

2,98
2,76
2,56
2,39
2,23
2,09
1,96
1,84
1,73
1,62
1,63
1,44
1,36
1,28
1,20
1,13
1,10
1,06
1,03
1,00
0,97
0,94
0,90
0,88
0,85
0,82
0,79
0,76
0,73
0,71
0,68
0,65

1,00

3,18
2,96
2,77
2,59
2,43
2,29
2,16
2,04
1,93
1,83
1,73
1,64
1,56
1,48
1,40
1,33
1,30
1,27
1,23
1,20
1,17
1,14
1,11
1,08
1,05
1,02
0,99
0,96
0,94
0,91
0,88
0,86
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0,77
0,78
0,79
0,80
0,81
0,82
0,83
0,84
0,85
0,86
0,87
0,88
0,89
0,90
0,91
0,92
0,93
0,94
0,95

0,08
0,05
0,03

0,13
0,10
0,08
0,05

0,21
0,18
0,16
0,13
0,10
0,08
0,05
0,03

0,29
0,26
0,24
0,21
0,18
0,16
0,13
0,11
0,08
0,05

73

0,34
0,32
0,29
0,27
0,24
0,21
0,19
0,16
0,14
0,11
0,08
0,06
0,03

0,40
0,38
0,35
0,32
0,30
0,27
0,25
0,22
0,19
0,17
0,14
0,11
0,09
0,06
0,03

0,47
0,44
0,42
0,39
0,36
0,34
0,31
0,29
0,26
0,23
0,21
0,18
0,15
0,12
0,10
0,07
0,04

0,54
0,51
0,49
0,46
0,43
0,41
0,38
0,36
0,33
0,30
0,28
0,25
0,22
0,19
0,17
0,14
0,11
0,07

0,63
0,60
0,57
0,55
0,52
0,49
0,47
0,44
0,42
0,39
0,36
0,34
0,31
0,28
0,25
0,22
0,19
0,16
0,13

0,83
0,80
0,78
0,75
0,72
0,70
0,67
0,65
0,62
0,59
0,57
0,54
0,51
0,48
0,46
0,43
0,40
0,36
0,33
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