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BCTYN

Eneprernunuii aynut [1, 2] - 11e BUA AiSUTBHOCTI, CIPSIMOBAaHUN HA 3MEHIICHHS
CHIOKMBAHHS EHEPreTUYHHX pPECypCiB CyO0'€KTaMH TOCHOJApIOBAHHS 32 PaxyHOK
MiIBUIIEHHS €(PEKTUBHOCTI iX BUKOpUCTAaHHs. EHepreTHuHui ayquT MpU3HAYCHUN TSI
BHPIMIEHHS TAaKWX TOJIOBHHUX 3aB/IaHb:

® 00CTEKEHHS CTaHy BUKOPUCTAHHS €HEPreTUYHUX PECYPCIB HA 00'€KTI;

e anHami3 e()eKTUBHOCTI CIIOKUBAHHS EHEPTETHUHUX PECYPCIB;

® pPO3pOOJICHHS OpraHi3alifHO-TEXHIYHUX 3aX0/(IB, CIIPSIMOBAHUX HA 3HIKEHHS

E€HepreTUYHUX a0 TPOIIOBUX BUTPAT;

® BH3HAUYCHHS MMOTEHIIIATY 3a01a[KCHHS €Heprii;

® CGKOHOMIYHE OOTPYHTYBAaHHS OPraHi3alliiHO-TEXHIYHUX 3aXO0/IIB.

OO0 €KTOM EHEPreTUYHOTO ayJuTy MOXe OyTu OylIb-siKe MiIIPUEMCTBO,
€HepreTMuyHa yCTaHOBKa, OYJIBIISA, arperat, SKui TeHepye, IEPETBOPIOE, a00 CIIOKHUBAE
EHeprilo.

[Ti7CyMKOBUM JOKYMEHTOM EHEpProay/uTy € 3BiT, 110, 3a3BUYall, MICTUTb TpHU
PO3ILIH:

1. Onwuc 00'exTy;

2. 30ip maHuX Mpo CIOKUBAHHS €Heprii Ha 00'€KTi Ta aHai3 310paHuX JaHUX;

3. Pexomenpartii mo 3a01aKeHHIO SHEPTi.

Onuc o0'ekty 1 Horo OymiBesb XapaKTepusye HasiBHI Ha OO0'€KTI YCTaHOBKHU 1
oOnasiHaHHs, PEXUM iX pOOOTH, MPOAYKTUBHICTh, a TaKOX OI[IHIOE €(EKTUBHICTDH
BUpOOHMYOTO OOnamHanHg. Hampukian, omuc KOTeNbHI MICTUTH 1H(POPMAIIIO PO
KUIBKICTh 1 THI KOTIIB, CIOCIO KEpyBaHHS IX peXuUMaMu, MHapamMeTpu IMapu Ta
POYKTUBHICTH KOTJIIB.

3aBmaHHSIM PO3AUTY 3BITY TPO BHBUEHHS CTaHy CHEPrOBUKOPUCTAHHS €
BU3HAYEHHS KIJIbKOCTI €HEeprii i EeHEeproHocCiiB, L0 BUKOPUCTOBYIOTHCS PIZHUMH
CHOKMBaYaMH OOCTEXKYBAHOTO 00'€KTY, a TaKOXk iX BapTocTi. KpiM TOro, mpoBOAUTHCS
MOPIBHSAHHA (PAKTUYHOTO CIIOKUBAHHS €HEPrii Ha 00'€KT1 3 MPUHHATUMUA HOPMAaTUBAMH.
Ha ocHoBi 310paHux AaHUX TPOBOJUTHCS aHAJI3 €HEPrOCIOXKUBAHHS 1 BUSBISIOTHCS
HUISIXW T1ABUILIECHHS €()eKTUBHOCTI €HEPTOBUKOPUCTAHHS, SIKE A€ MOXKIIUBICTh BUSIBUTH
JUISTHKA 00'€KTa, B IKUX 1HBECTHIIIT AalyTh HAHOUIbIINNA €KOHOMIYHUN €(DEKT.

PexomenpaiiiitHa yacTMHa 3BITYy MICTUTh HPOIMO3UII CTOCOBHO €(EKTUBHOIO
BUKOPHUCTAHHS €HEprii, sKi po3poOJieHI MiJ dYac TPOBENCHHS OOCTEXKEHHS 1 3a
pe3yapTaTaMy aHajizy eHeprocrnokuBanHs. [IpornoHoBaHi MpakTHYHI TPOESKTH TOBUHHI
OOTPYHTOBYBAaTHUCh  TEXHIKO-€KOHOMIYHUMH  po3paxyHkamu. Onuc  3axomiB 3
3201 DKEHHS] €Heprii MICTUTh TaKi KJIIOYOBI MOMEHTH: IO IMOTPIOHO poOUTH, 100
3a0IIAAUTH SHEPrito; sIK 11 Ml MPUBEIYTh J0 3a0IIAHPKCHHS €HEeprii; CIiBBIIHOIICHHS
MTOTSHIIIMHUX 3a0Ia/PKCHB 3 IHBECTHINSAMHU Ha peati3allifo 3aX0/IiB.



MABA 1 METOOAUKA NPOBEOEHHA EHEPITOAYAUTY

1 OCHOBHI ETAINMN EHEPTETUYHOIO AYOUTY

1.1 I eman. Odep)xaHHs iHGhopmauii nNpo criokueaHHs1 eHepaii

o Ilepeunnuit 02120 nionpuemcmea, 1020 OCHOGHUX MEXHOI0ZIYHUX
npouecie ma eHepzoCnoONCUEAIOUUX YCIMAHOBOK

EnepretTnunuii ayuT po3MOYMHAETHCA 3 TIEPBUHHOTO OTJISAAY MIiANPHUEMCTBA, B
MpoLeci SKOro 30MpalOThCsl TaHHI MPO AISUIBHICTH MIANPUEMCTBA, SIKE OOCTEXKYIOTb,
HOT0 IPOAYKIII; OJEPXKYIOTh 1H(OPMAIIIO PO Te, AKI 3A1HCHIOBAIUCH MIPH IIOJ0
eHepro30epeXKeHHs B MUHYJIOMY, Ta UM € Ha MIANPUEMCTBI CiIy»)0a ado mocaioBa ocoda,
AK1 3aliMalOThCS MTUTAHHSIMH €HEPTro30epeKEeHHSI.

o 30upanna nepeUHHUX OAHUX NPO CHOMCUBAHHA naAIuUea i eHeplii 3a
nonepeouiii i NOMOUYHUN POKU;

Jlnst 30upaHHsl IEPBUHHHUX JIaHUX MOBHHHA OyTH po3pobieHa ¢opma, 10 SKOi
3aHOCATh LUM(pPU IIOMICIYHOTO CHOKMBAHHS PI3HMX BUIIB eHeprii. Skmo ue Oyxe
noTpiOHO, Il JaHHI 30UpPAaTUMYThCS 3a JAEKIIbKA MHUHYJIUX POKiB. JlOLUIBHO IO
1H(pOopMaIiI0 NPEACTaBUTH y rpapiyHOMY BUIIISAL (TpadiKu MICSIYHOTO CIIOKUBAHHSA).
BaxxnmBo Takok 3apeecTpyBaTH 3HAYCHHS TEIUIOTBOPHOI 3JaTHOCTI HECTaHAAPTHHUX
BUJIIB TajauBa. HasgBHICTh BCIX IHMX JaHWX JIa€ MOJKJIMBICTh BU3HAYUTH TEHJICHIII y
BUKOPHUCTaHHI MAJIMBHO-EHEPTE€TUUHUX PECYPCIB, 110 € 6a3010 JIJIs1 BA3HAYEHHS TEXHIKO-
€KOHOMIYHHX ITOKA3HHKIB 0 00 €KTY B IILJIOMY.

® Ananiz cmpykmypu eHep2oCnoMCueants

s 1adopMmaiiiss Moxxke OyTH MpeACTaBieHa y BUMJISAAI Tabiuill abo CEKTOPHOT
(kpyroBoi)  miarpamu.  AHaii3  CTPYKTYpU  €HEPrOCIOXKMBAaHHA  JIONIOMAarae
c(hopMyITIOBaTH CTPATET1I0 €HEPrOCIOKMBAHHS HA TIEPCIIEKTUBY.

* Ananiz cmpykmypu eumpam Ha eHepziio

AHAJIOTIYHO 3 MOMEPEIHIM MYHKTOM aHAII3yIOTh YaCTKOBUN BKJI/ PI3HUX BUJIIB
eHeprii y rpomoBomy BuUTIsAAl. lle m03Boisie HaAMITUTH TOMEPEAHIN HAMPSIMOK
€HepreTUYHOr0 ayJauTy, 3BEPHYBLIM yBary Ha BHJIM €HEprii 3 HalOUIbIIUMU
JaCTKOBUMH BUTPATAMHU.

e Busznauenna eumpamu eHEp2OHOCII8 HA OOUHUWIO NPOOYKUil, W0
BUNYCKAECMbCA, RO RIONPUEMCMEY I OKpEeMUM RIOpo30inam



SIKI110 ayTUT MPOBOJAMUTHCS HA TPOMHUCIIOBOMY MiAIPUEMCTBI, IOIIIBHO 10 GOpMH
IIIOMICSTYHOTO CTIO)KMBAHHSI €HEPTii BHECTH KUTBKICTh BUpoOeHo1 mpoaykitii. [le macte
3MOTY OI[IHUTH MMUTOMI BUTPATH €HEPTii Ha OJUHUIIIO MPOAYKIIii, [0 BUITYCKAETHCA, T
OLIIHUTHU YaCTKY BapTOCTI €HEPTOHOCIIB y BapTOCTI MPOAYKIIii.

1.2 Il eman. Bue4YeHHsI naslueHO-eHep2emMu4YHUX rOMOKie o
06’ekmy e uinomy i okpemux niopo3dinax

e Buguenns cxemu ocCHO8H020 MEXHONO02IUHO20 3up06uuumea 11020 npouecie

Jlisa toro mo0O MaTu OCTATHE YSBJICHHS MPO TE, A€ CIOKHUBAETHCS EHEPTid,
HEOOXiTHO po3ibpaTucs y BHpOOHMUMX Tpolecax Ha 00 ektax. st 1IbOro MOXKYTh
3HAIOOUTHUCST €KCKYpCId MO 3aBOJy Ta OOrOBOPIOBaHHS 3 KEpIBHUKAMH BUPOOHUYHMX
JTUIBHUIE Ta ONEpaTOpaMH 1 JUCIETYEPAMH TEXHOJOTIYHOTO MPOIleCy, 1HKEHepaMu
TeXHoJIoTaMu. B pe3ysbTaTi cKi1alaeThes cXxema TeXHOJIOTIYHOTO mpoiiecy (0JI0K-cxema
nporecy). Jlo ckiamy cXeMmMu BXOJIWTHh BHXIJIHA CHPOBHMHHA 0asa, IOCIIJOBHICTH
OKpPEMHUX TEXHOJOTIYHUX OTEpallii, iXHIi B3a€MO3B SI30K JJI OJIepKaHHS OCHOBHOI Ta
JOTIOMDKHO1T Tpoaykiii. CxeMa HeoOXiJiHa JJIi HACTYIHOTO OOJIIKY €HEpreTHYHUX
pecypciB Ha KOKHOMY piBHI. BaxkinBe 3HaUeHHS Ma€ TakoX 1 xapaktep poootu. Tpeda
3'sicyBaTu rpadik podoTH (BOCBMUTOAMHHUN YU 11710/1000BuUi). SIKII0 MOBa e mpo
JTUCKPETHUH TIpoliec, TO Tpeba BU3HAYUTH Yac HOTO MOYaTKy 1 KiHIIA.

o Ilobyooea cxemu cnoxcueanHsa 00’€KmMom eHepzemudHux pecypcie

st KOKHOTO €JIEMEHTY CKJIAJIeHOT OJIOK-CXEMH TEXHOJOTIYHOTO TPOIIECy
MOBUHHI OyTH BU3HAYEHI BX1JHI 1 BUX1IHI TOTOKH €HEPrii, a TakoK BTpaTtu. Ha ocHOBI
JoCTynHO1 1H(popMaIlii Ta BI3yaJbHUX IMEPEBIPOK Tpebda OLIHUTH BIAHOCHI PO3Mipu
MOTOKIB €HEprii 1 BTpaT Ta CKIJIACTU TMEpEeTiK OCHOBHUX CIOKMBAYiB €HEprii (SIK Ha
KOMYHaJIbHI, TaK 1 Ha BUpOOHUY1 1TOTpedn). [Ipu po3paxyHKy CIOKUBaHHS KIHIIEBUMU
KOPUCTYBauaMu MOXYTh 3HAJI00MTHCS JOJATKOBI BuMiptoBaui. /[l BigaiieHHS
HABaHTAKCHb TEXHOJIOTIYHOTO TPOIIECY BiJ] HABAaHTAXXCHB, TOB SI3aHUX 3 OIMAJICHHSM
Tpeba PO3MISIHYTH CE30HHI KOJIMBAHHS CHEPTOCTOKMBAHHS. SIKIIO HaBaHTaKCHHS
TE€XHOJIOTTYHOTO MIPOLIECY BITHOCHO HE3MIHHO, MOT'0 OL[IHIOBAHHS MOX€E OyTH 3p00JIeHO
IUISXOM BHU3HAYEHHS CIOKMBAHHS TaJWBa B IIEPioja, KOJU OIATIOBAIBHHHA CE30H
3aBEpIICHO.

o CK1a0anHs Kapmu 6UKOPUCHMAHHS eHEP2EMUYUHUX PeCYPCie

Ha 1i#i crazii qeTanbHO JOCTIIKYIOTHCS €HEPTOCMOKUBAY MIJITXOM PO30MBaHHS
CHUCTEMH IO KOpIlycaMm, rpyrnaM TEXHOJIOTIYHUX MPOLIECIB Ta OKPEMHUM Mpoliecam Ta
ycTaHOBKaM. [ KOXXHOI MIiJACUCTEMHM BHU3HAYAETHCS UMCENBHICTH [IHOYOr0 Ta
pe3epBHOTO 00JIaTHAHHS, MPOAYKTUBHICTh KOKHOI'O arperaTy Ta KuUIbKIiCTh CTIOKUBAHOT
im eneprii. [Ipu ckiaganH1 KapTH €HEPTOCIOKUBAHHS 1HKOJIM MPOBOJIATHCS JOJIATKOBI
3aMipH y BY3JI0BUX TOYKAX MiJAMPUEMCTBA, & TAKOXK PO3PAXYHKHU.
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BennunHa noTokiB eHeprii Ha 00 €KTi MOke OyTH OIlIHEeHA 3a JOTIOMOT0IO:

o JTI00MX HAsBHUX Ta JOJATKOBHX BUMIPIOBAYiB;

o nacropTHoi iH(opMailrii GipMHU-BUTOTOBIIIOBaYa Ha 00MaaHaHHs (ciig OyTu
YBaXHUM MPHU BUKOPUCTAHHI Takoi 1H(oOpMaIlii, TOMY III0 MOXKYTh MaTH MICII€ BEJIHKI
PO301KHOCTI Yy BUKOPUCTAHHI €HEPrii, K10 JaHe 00yiaHaHHsa O0yio MoaudikoBaHe abo
y HbOTO OyJI BMOHTOBAHI HECTaHAAPTHI JeTa);

o po3MipiB TpyO (MakcuManbHa (haKTHYHA MIBUIKICTH MEPEMIIICHHS TaHO1
piauHU 10 TpyOax Jae ysSBICHHS PO MOXKIIMBI HABAHTAKCHHS )

o OpU  BIJCYTHOCTI CTalllOHAPHUX EJCKTPUYHUX JYMIBHUKIB MOXKHA
BUKOPHUCTOBYBAaTH MOPTAaTUBHI €JIEKTPUYHI BUMIPIOBAYi, 5K HE MOTPEOYIOTh PO3PUBY
K1 (TIepeBipKa eJIeKTPOCIIOKUBAHHS 32 JIOTIOMOT'0OF0 TOKOBUMIPIOBAIBHUX KIIIIIIIB).

Kapra eneprocrnoxuBaHHs JO3BOJISIE OIMIHUTH MOTOKHM Pi3HUX BHUJIB €HEPrii, a
TaKOX HANUOUIbIII €HEPTOEMHI TT1IPO3LIIH.

o CK1a0anHA naaueHo-eHeP2emuiuHo20 6anancy niOnpPUEMcmea 6 yijiomy
ma 3a OKpemumu uOamu eHepzopecypcia

[TanuBHO-eHEepreTUUHU OanaHCc 00 €KTa € OCHOBHUM [IJIsi OIIIHKM BHUOOpY
palloHaIbHUX €HEPrOHOCIIB Ta MPOrHO3Y €HEProcnokuBaHHA. bamaHc 3a okpeMUMH
eHepropecypcaMu o0 €KTa J03BOJISIE B I[IJIOMY OI[IHUTUA €(EKTUBHICTh BUKOPUCTAHHS
PI3HMX EHEpProHOCIiB, AaKLUEHTYBaTH yBary Ha OKPEMHUX CIOXKHMBAadax €Heprii st
NOrIM0JIEHOrO BUBYEHHS.

o Busenenna HailOiIbwl eHEPLOEMHUX CRONMCUBAYUIE | 30UPAHHA OAHUX U000
HUx

J10 BaXXJIMBIIIMX CIOKUBAYIB €JIEKTPUUHOT €HEPT1i MOXKYTh OyTH BIJHECEHI:
OCBITJICHHS

OTaJICHHS TPUMIIIICHb

KOHJIUL1FOBAaHHS TTOBITPS

neut

KOMIIpecopU

XOJIOAMIIbHUKHU

HacoCH

BCHTHJIATOPH

BUPOOHMYI MAIITUHU 1 MEXaHI3MH.

J10 BayKIMBHX CITOKHMBAYiB IaJIHUBa BiTHOCSATHCS:
MapoBi KOTJIN

BOJOTPiiiHI KOTJIH

neui

OTaJICHHS TIPUMIIICHb

CHCTEMa Trapsyoro BOAOMOCTauYaHHS
reHepaTopu



o HarpiBayi

o CYIIWJIbHI madhu

[Ilomo ycix croXuBadiB BCTAHOBIIOIOTH BHUXIAHI MACHOPTHI JaHl, CXEMHU
€HEeprocIoXKUBaHHs. BU3HaueHHS HAOUTBII €HEPrOEMHUX CTIOKUBAYiB MTPOBOAUTHCS 32
JIOTIOMOTO0 BiJIOBITHUX BUMIPIOBaHb PSKUMHHUX MapaMeTPiB IXHLOT POOOTH.

o Bu3znauenns numomux HOPpM CRONHCUBAHHA euepzii' OKpéemux cnojicueauie

[Tutomi HOpMHU (BUTpaTH €HEPrii Ha OAMHMINIO MPOIYKIIIi) CHOKUBAHHS €Hepril
OKpPEMHUX CIIO)KMBauiB 1 00 €KTa B IJIOMY JalOTh MOJIUBICTH TOPIBHATH iX 3
aHAJIOTIYHUMU HOPMAaMH BHCOKONPOJYKTUBHUX BHUPOOHHUITB 1 BHUSBHUTH OKPEMHX
CTMOKMBAYIB 3 3aBUILIEHUMHU HOPMaMH JJIs TOAAIIBIIOT0 0OCTEXKEHHS.

o Cknadanna eHepzemMuyHO20 OaNaAHCY U000 OKPeMUX eHeP2OEMHUX
CROXMCUBAYUIE

[le nmo3Bonsie OIIHUTH €(GEKTUBHICTh BUKOPHUCTAHHS PIZHUX BHUAIB EHEPTii,
BpaxyBaTH iX HepalllOHAIIbHE BUKOPUCTAHHS, HAMITUTH LUIIXH €KOHOMII.

1.3 lll eman. AHani3 eghekmueHOCMi suKopucmaHHsi 06’ekmom
nasiugHo-eHep2emMuUYHUX pecypcie

o Ananiz epekmugHoCcmi GUKOPUCMAHHA NATUBHO-EHEPEMUYHUX pPecypCie
OKpeMux mexHo102iYHux npoyecie

MeToro 1BOTrO €Tamy € aHaji3 MOTOYHOrO CIOYKMBAHHS €Heprii Ha 00 €KTI Ta
BU3HAYEHHS 00JIacTl, JIe 1€ CIIOKUBAHHS MOKe OyTH 3MEHIIEHO. ICHye Tpu 3arajibHUX
M1IPO3/ILITH:

o 0o0JacTi HENOIITLHOTO BUKOPUCTAHHS (HANPUKIAJ], BHUKOPUCTAHHS
CTHCHYTOTO MOBITPSI 151 OXOJIO/KEHHS T4 OUYUCTKH);
o oOnacTi BTpaT (HampuKial, HaAMIpHE IMONEPEIHE HarpiBaHHS Ieyl,

HaJIMIpDHUN TUCK Mapy YW MOBITPS, JOMOMIKHE OOJaJHaHHS, HE BUMKHEHE IiJ Yac
IPOCTOI0 OCHOBHOTO OOJaIHAHHS);

J HU3bKa €()EeKTUBHICTh MEPETBOPEHHs (KOTJH, KOMIIPECOPH, XOJOJUIbHE
YCTaTKyBaHHS).

[Ticns BUSABICHHS IHUX 00JIACTEH MOXXHA BH3HAYWTH HEOOXITHI MPOTrpaMH IS
BUIIPABJICHHS TIOJIOKEHHSI.

e Kpumuunuii ananiz nomokie enepeii
[Topsinok anamizy:

1. Awnaniz kinuesoco cnoscusaua
Po3srisarodu npoiec 4u KpyImHoro CroXuBada Tpeda BIAMOBICTH Ha PsiJi TUTaHb:
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® s SKOi METH HeoOXiJHa eHepris? (Hampukiaa, HacoC CIOKHUBAE CHEPTIIO
JUTSI TOTO, TII00 3a0€3MeUnTH MTPOXOKEHHS PIAMHU TI0 TPYOOTIPOBOY);

® UM € 1€ CIOXHBaHHA HEOoOXiMHMM? (YW HEOOXIJIHO TOoJaBaTH PiAMHY
Hacocom?);

® YU MOXJIMBO 3MEHIIEHHS HaBaHTaXEHH:? (YU HEOOXITHO MPOKAaYyBaTH BCIO
piavHy TOCTIHO? YM MOXXEMO MM Kpalle KepyBaTH HAcoCOoM, 00 3MEHIIUTH
CIIOKMBAHHS €HEPTii? MOXKIIMBO €JIEKTPOABUTYH HAcOCY OLIbIINNA HIK MOTPIOHO? 4yu
MpaBWIIbHO OyB BUOpaHUi HAcOC AJIA 3a7adl, Ky BiH BUPINIYE?);

® UM € aIbTePHATHBHI CIOCOOM 3aJO0BOJBHSIHHS MOTPeO? (YU HE MOXKHA
BUKOPHUCTOBYBATH HamipHUN 0ak? 4 HEMa SKOTOCH 1HIIOTO CHOCOOY BUPIIICHHS i€l
3a1a4i?)

® Yy BipHO BCTAHOBJICHO Yac BHUTPAT €Heprii? (4u mpaifioe yCTaHOBKA TUIbKU
TOJI1, KOJIU B IbOMY € HEOOX1THICTH?)

2.  Ananiz cucmemu po3nooiny

[licnst nmocCHiKEHHS KIHIIEBOTO CIOXHMBada MEPEXOJUMO JO MOKIIHUBOI
panioHanzaili cuctem po3noauty. [Tutanns Ha siki Tpeba BiANOBICTU B I[bOMY aHaI31:

e uu OyjJe €KOHOMIYHO JOIIBHOIO JELCHTpaIi3allisl IeSIKUX HaBaHTaXEHb?
YU MOKJIMBO BUJIYUYUTH PE3EPBHY CUCTEMY TPyOOIPOBOIiB?
Y1 MOKJIMBO CKOPOTHUTH BIJPI3KH TPyOOIIPOBOIY?
YH € BTPATHU B CITAX EHEProNOCTaYaHHs?
YH HEMa MOIIKOKEHD 130111117

® UM MOXJIHMBO 3MEHIIUTH CIOKHBAaHHS EJEKTPOCHEPrii HacocaMu ILISXOM
BUKOPHCTaHHS PETyJIIOBAaHHS IIBUIKOCTI €JIICKTPOIPUBOTY?

® Yy HE MOKHA 3HU3WUTHU TUCK ITapH JJII 3MCHIIICHHS BTpAT?

®  4{ HE MOKHA 301IbIIIUTH TOBEPHEHHS KOHJEHCATy?

3. Auaniz epekmusnocmi nepemeopio8anHs eHepeii

KoHkpeTHi muTaHHs, sIKi TOTPIOHO BUPINTYBAaTH HA IbOMY €Talll 3ajie)kaTh BiJ
TOTO TUIY 00JIaIHaHHS, AK€ TeHepye MoTpiOHuMI By eHeprii. [I{o6 nocartu ekonomii B
i obyacti MOTPIOHO 3HAHHS BIAMOBIIHOI TEXHIKM Ta CYYaCHHUM IOCBIJ KpaIux
aHajoriyHUX  manpueMcTB. KOHCTpyKTHMBHI JaHHI Ha  yCTaTKyBaHHS, IO
BUKOPHUCTOBYIOTh, MOXKYTh OyTH OTpHMaHi 3 JIOKyMEHTallii, sika € Ha 00 €KTi, a00 BiJ
¢GipM BHUPOOHMKIB MJAHOTO YycTaTKyBaHHsA. [lpu 1bOMYy MOXIMBO NPUNHIETHCS
PO3IJISIHYTH JOLIBHICTh 3aMIHM 3aCTapijioro yCTaTKyBaHHS Ha cydyacHE 3 OUIbIIO0
e(eKTUBHICTIO, 00 MIABUIIEHHS €(PEKTUBHOCTI ICHYIOYOTO 32 PaXyHOK BCTaHOBJICHHS
CUCTEMH aBTOMATHYHOTO pEryJIOBaHHs, OYHUIICHHA 3a0pyqHEHOi MOBEpXHi
Ter1I000MiHYy, TOIIO.
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1.4 IV eman. ®opmyeaHHs1 nepeJsliky eHepao36epizaroqdux rnpoekmie

[Ticns 3aBepiieHHs eTamy 300py JaHMX B Mpolecl 3IIWCHEHHS ayauTy,
PO3MOYMHAETHCS TIpoliec POPMYBaHHS Ta OL[IHIOBaHHS MOTEHIIATbHUX MPOeKTiB. Lle nae
MOKJIMBICTh MIOPIBHATH BCl 1€ Ta chopMyBaTH NMPIOPUTETHUM CITUCOK MTPOCKTIB.

[Ipn pomMy BaxJIMBO OOroBOpIOBATH i€l 3 mMepcoHajioM mianpueMcrtpa. lle
JI03BOJIMTH 3 SICYBaTH, YU HE anpoOyBaJUCh BOHU paHillle, ajie BUSBUINCH HEBIAIUMHU
Ta Oynu BIAKUHYTI BHACIIJOK OOMEXEHb TEXHOJOTIYHOIO TMpOIeCy YH I1HIINX
oOmesxeHb. [Ipu 1TbOMY JOIUIBHO OTPUMATH BIJIMOBI/II HA TaKi MUTAHHS:

K1 MIpU TI0 €KOHOMIT eHeprii Ha 00" €KTI MpUUHATI?
SIK1 IPOEKTH PO3MoYati?
AK1 TIPOEKTH 3arIaHOBaH1?

o AKI OCHOBHI TNEpEIIKOJW MaloTh MICLHE 3a JAYMKOK KEPIBHUKIB

MIIIPUEMCTBA JJIA [JIAHYBaHHS Ta €KOHOMIT CIIO’KMBAHHS €HEPrli Ha JaHOMY 00 €KTI.

1.5 V eman. OuyiHroeaHHs1 npoekmie

o Mema ouiniosanns npoekmis

- MIEPEBIPUTH, SIKI IPOCKTU OYyTh MPALIOBATH

- MIEPEBIPUTH, SIKI POCKTH € TOLIIBHUMU

- BUBYHUTH B3aEMO/II1 IIPOCKTIB

- po3paxyBaTH KiHIIEBI (DiHAHCOBI pe3yIbTaTH MPOEKTIB

- MOPIBHATH KOHKYPYIOUl MPOCKTH Ta BUSHAYNUTHU MIPIOPUTETH
- CKJIACTH BUBOJIU.

J Texniuna nepesipka npoexkmie

[{s mepeBipka Mae CBOEIO METOIO 3a0€3MEUUTU TapaHTIIO TOTO, 0 BU3HAYCHUN
MIPOEKT HE CTaHE HEMPUIHATHUM 32 TEXHIYHUMHU MIpKyBaHHsIMU. Ha nboMy erami Tpeda
MO-TIepIIe 3' ICyBaTH MUTAHHS OB’ A3aHi 3 TEXHIYHUM PU3UKOM:

- 4y Oyzie yCTaTKyBaHHs B3araji MmpamoBaTu?

- gm Oyzie poOboTa MPOXOAUTH MTPU MPOSKTHUX yMOBaX?

- YU TPABWIbHI pO3MipH?

[To-npyre Tpeba 3 sicyBaTH sIKi MOXKYTh OyTH 1OO1YH1 €(eKTH:

- HETaTUBHUM BIUIUB Ha SKICTh MPOIYKITT

- T1BUIIIEHE TEXHIYHE 00CITyTOBYBaHHS

- HU3bKa HAIIWHICTH

- 3a0pyIHEHHSI JOTIOMDKHUX PEUYOBUH (HANpPHUKIIAA, BOAM, SIKY MOJAIOThH J10

o Ilepesipka oouinbnocmi npoekmie
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[le momanmpima mepeBipka, MeTa SKOi TapaHTyBaTH, IO JaHUW TPOCKT HE
BUSIBUTHCS HETIPUHUHATHAM 32 TAKUMHU MIPKYBaHHSIMU:

- NPUYMHA  EKOJIOTIYHOTO XapakTtepy (HE TOpYyIIye ICHYIOUHX YH
3aIPOIIOHOBAHUX HOPM)

- YU € II¢ PIIICHHS HalKpaluM Yy JOBrOCTPOKOBOMY IIJIaHi, a HE JUIIC B
KOPOTKOCTPOKOBOMY

- Yl HE € II¢ PIIMICHHS HENPUHHATHUM [JI1 KOMMaHii 3a SKUMUCH
MIpKYBaHHSMH HEEKOHOMIYHOI'O XapakTepy (Hanmpukia, moTpelye JiKBiAaIii Oy IUHKY

KYJIBTYPH).
o Dinancose oYiHOBAHHA NPOEKMIE

[eit eTan ckiamaeThes MO-TMEPIIE, 3 OLIHIOBAHHS MOKJIMBOI BapTOCTI MPOEKTY.
TyT Tpeba BpaxyBaTH Taki CKJIaIOBI:

- MONIYK OFOJIKETIB (BHYTPIIIHIX YU 30BHIIIHIX)

- 301p KOMEpLIHHUX MPONO3ULIK B1J (PipM MOCTAYAIbHUKIB 00JIaJTHAHHS

- KOHTaKTH 3 KOJEraMH Ta BUBYEHHS JOCBIAY MONEPEIHbOI AHAIOTIYHOI
poboTtu

[To-gpyre, po3paxoBylOTh BUTOAM Bl MPOEKTY, Kl MOBUHHI BPaXOBYBAaTH TaKl
dakropu:

- €KOHOMIs eKCIUTyaTaI[iiHUX BUTPAT

- YYTJIUBICTb JI0 3MIHHUX IIiH

- PU3HK

- piBEHb 3a0€31eUeHHsT 00CITyrOBYIOUUM MTEPCOHAIIOM.

Takox Tpeda 3BepHYTH yBary Ha MeTOJ] (piHAHCOBOTO OL[IHIOBAHHS. SIKIIO MPOEKT
HE € Majo 3aTpaTHUM, a00 CTPOK MOro OKYIHOCTI OuIbllleé OJHOTO POKYy, Tpeba
BUKOPUCTOBYBaTH METOJH, Kl BPaxoOBYIOTh 3MIHHICTh BapTOCTI I'poUIEl 3a YacoMm
(MeToJl YMCTOl MOTOYHOI BapTOCTI, METOJA PO3PAXYHKY PEHTAOETbHOCT! 1HBECTHUILIH,
METO/I pO3paxyHKy BHYTPIIIHbOI HOPMH MPUOYTKY).

o Buoip npozpamu enepzozovepercenns

Ha ocHoBiI mpoBeneHWx TeXHIYHOI Ta (DIHAHCOBOI OIIIHOK PO3POOIISIETHCS
KOHKPETHA Mporpama eHepro30epekeHHs JIJIsl IEPIIOYEPTOBOTO BIIPOBAKEHHSI.

1.6 VI eman. [lioeedeHHs1 niocyMkie eHepeemu4yHo20 ayoumy

o Cknaoanns 36imy
3BIT HOBUHEH MaTH Takl CKJIaq0BI:

1. AHoTarns
2. Bceryn
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BceTyn noBrMHEH BKIIIOYATH 0 ceO€ OMKC CYTl ayAUTy Ta MPUYUHHM 11 BAKOHAHHSI,
a TaKOXX 3arajlbHUN OMHC TEXHOJIOTIYHOTO MPOIECY Ta OMUC CXEMH TEXHOJOTIYHOTO
mporecy

3. PeBi3is eHepronoctayaHHs

- 3BEJICHHS CTIIO’KMBAHHSI Ta 3aTpaT

- PO30MBaHHS JIsl KO)KHOTO BH]TY TIAJIUBA

- PO30MBaHHS HA BUIMAIOK KPYITHOT CUCTEMHU
[TonaneIn po3aiau
JlomaTku

o b

o Ilpezenmauin 36imy

o Bnpoeaodscenna npocpamu  enepzozoepesricennsa (3@ nOOATLULOIO
00MO81eHICHI0)

° Opzanizauia cucmemu eHepeMUYHO20 MEHEOHCMEHNLY

Haiikpaiui pe3yapTaTi B 3HUKEHHI IMTOMUX BUTPAT OYAyTh AOCATHYTI, SIKILIO I10
3aKIHYEH1 EHEepProayauTy Ha MiJIPUEMCTBI OyJie OpraHi30BaHa CUCTEMa €HEPrEeTUYHOTO
MEHEDKMEHTY — CHCTEeMH KEpyBaHHs, OCHOBAaHOI Ha TMOCTIHHOMY MpPOBEICHHIO
BUMIPIOBaHb Ta IMEPEBIPOK (11 LBOrO aJMIHICTpalis MOBHHHA BBECTHU IMOCALY
€HeproMeHe/pKepa Ha MIIPUEMCTBI).

1.7 lMpuknadu numaHb 00 Mecmoe8o20 KOHMPOIIIO

. SIxa MeTa peBi3ii eHeprocnoXUBaHH?
. 3 KUM 00roBOpIOBaTH BUHUKAIOYI 11€1 NP BU3HAYEHH] MPOEKTIB?
. llo Take muTOMa BUTpaTa €HEPropecypcin?
. 3 4OT0 MOYHUHAETHCA MPOBEACHHS PEBI31i eHEPrOCIIOKUBAHHS?
. SIxa MeTa 300py AaHMX MPO CIIOKUBAHHSA €HEPTii 1 11 BapTOCT1?
. lllo HeoOX1JHO BpaxoBYBaTH MPHU OLIHIII CIIOKUBAaHHS €HEPIii?
. Y sKiil popMi NPEeACTABISIOTHCA JaH1 PO CIIOKUBAHHS NajauBa (eHeprii)?
. o BimoOparkae CITiBBITHOIIIEHHS CTIIOKUBAHHS IMAJIMBA 1 HOTO BapTOCTI?
. 1o BiqHOCUTHCS JI0 OIIHKHM CIIOKMBAHHS CICKTPOCHEPT11?
10. 1o BIAHOCUTHCS 10 MTUTOMHUX BUTPAT?
11.1llo Bu3HavaeTbcs Ha |-my erami eHeproaynuty: "30ip AaHHX Mpo
CIIO’KMBAHHS €Heprii 1 ii BapTocTi"?
12. 1o BIZHOCHUTHCS 10 APYTOTO €TaIy peBi3ii eHeProCIoKUBaHHS?
13. 3 yoro moyatu 3HaHOMCTBO 3 TEXHOJIOTTYHUM IPOIIECOM Ha 00'€KTi?
14.3 xum kpailie 00roBOpUTH OCOOIUBOCTI TEXHOJIOTIYHOTO MPOLECY HA 00'€KTI?
15. o ysBisie 3 cebe cxemMa TeXHOJIOTIYHOTO MpoIiecy?
16. Illo Mo>Ha BiTHECTH A0 CIIOKUBAYIB €JIEKTPOEHEPrii?

O 001N DNk~ WN ==
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17. Sk BIIMBae omajtoBaHHS MPUMILIEHb HA XapaKTep MOTpeOu B eHeprii Ha
00'exTi?

18. o € TpeTiMm eTanom peBi3ii eHeProCIOKUBaHHS?

19. Illo BKIIOYAE OIIHKA MPOEKTY?

20. Y axoMy BUTTIS1 HAAETHCS PO3OUTTS CIIOKUBAHHS €HEPTii?

21. Y yomy momsrae TeXHIYHA TIEPeBipKa IPOSKTY?

22. Konm MoOKHA TIPUCTYIIATH 0 aHAJI3y OCHOBHHUX CITOKMBAYiB?

23. SIka MeTa 4eTBEpTOro €TaIy peBisii eHeprocnoKUBaHHA?

24. Konu MoKHa npucTynatu 10 GopMyBaHHS MPOEKTY?

25. Sxi mini KpUTUYHOTO aHaJTi3y MOTOKIB €Heprii?

26. lllo miaBuIye epeKTUBHICTH PO3NOAIBHOI CUCTEMU?

27. 1o Bax/IMBO BU3HAYUTH IIPU aHAJ131 BUKOPUCTAHHS €HEPTii?

28. I1lo HeoOX1HO OIIIHUTH IIPH aHaJIi31 CUCTEM PO3IOIiITYy eHeprii?

29. Sk owianTH e(heKTUBHICTH IEPETBOPEHHSI €HEPTii?
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MABA 2 NMPAKTUYHI MUTAHHA NMPOBEAEHHA EHEPTETUYHOIO
AYOUTY

B mepmomy po3nuti mociOHWKa TpUBEACHA METOMOJOTIS TPOBEICHHS
E€HEpreTUYHOr0 ayJauTy, B SKiH MpPEICTaBICHO MOPAMOK Al eHeproayauTopa MpH
npoBeaeHH] pobiT. YacTKOBO MOAaHI PEKOMEHAIIT PO MiIXOIU 10 BUKOHAHHS TOTO
Yy IHIIOTO eTamy poOOTH. AJje ISl MOXJIMBOCTI 3IIHCHEHHS MepepaxoBaHUX il
ayJIuTopa, iX HEOOXIAHO JTIOMOBHUTHU MPAKTUYHUMU MPUKOMAaMU, SIKI BAKOPUCTOBYIOTh
E€HEepProayaIuTOpH IIPH BUKOHAHHI X poOiT. [Tpu 11boMy Aesiki mpuioMU MOXYTh OYTH
BUKOPHUCTaHl Ha pPI3HUX eTamax poOiT, TOMy HHXXYE BOHH OyAyTh MepeiiveHi 1
po3’scHEH1 0e3 TICHOTO 3B’SI3Ky 3 KOHKPETHHMMH €TalmaMu 1 po3auIaMu poOIT sKi
pOBOAATHCA. L1 MpakTUYHI aclieKTH MPOBEICHHS POOIT MOYKHA pO3OUTH HAa HACTYIIHI
1IPO3ILIH:

1.  HeoOxigne o6yiasiHaHHS 1 METOIU 300pY TaHUX.

2 AHai3 310paHuX JaHUX

3. Po3pobka 3axomiB Ta ix (hiHAHCOBE OIIHIOBAHHSI.

4 Cxknananng po3aury «Onuc o0’ ekTy» Ta JOJaTKOBUX IMIIPO3LTIB.

2 3bIP JAHNX

Xapakrtep ayIuTy, IO IPOBOAUTHCS, 3aJEKHUTh Bl IEKUIBKOX (PAaKTOPIB.

ITo-nepie, TpOBOJSIYN €HEPTOAYAUT, AyAUTOP MOBUHEH IMaM'sITaTH Mpo TeE, 10
BHMarae KJII€HT Ta MPO HasiBHI PECypCcH 4acy 1 rpomiei. AyIuTopy BaKJIWBO JaTH
KIIEHTY Te, IO BIH XO04e, ajie He OuIblle TOro, 3a MmO BiH Oaxae 3amatutd. L1
MIPDKYBaHHS MOXYTh BIUIMHYTH Ha JCTAIbHICTh EHEProayauTy, KUIbKICTh
BUKOPUCTOBYBaHUX BUMIiproBauiB. OOCIT poOIT Ta ACTAIBbHICTh ayIUTY MOBUHHI OyTH
3’sCOBaHI Ha €Tall CKJIaJaHHs JOTOBOPY 1 BIAMOBIAATH OIUIaTi PoOiT. 3 0JHOTO OOKY,
€HEeproayuT Moxe OyTH MPOCTHM OTJIAI0OM €HEPrOCHOKMBAaHHSA, KN 0a3yeThCs Ha
MoKa3ax JIIYWJIbHUKIB MIANPUEMCTBA. 3 THIIOTO OOKY, EHeproayIuT MOXe nepeadoadyaTu
YCTAHOBKY HOBOTO (IMOCTIMHOTO YW THUMYAacOBOTO) BHUMIPIOBAJIHHOTO 0O0JIaIHAHHS,
TECTyBaHHS 1 BUMIPIOBaHHS MPOTATOM TPHUBAJIOro 4Yacy. BHAcHiIoK AeTanbHOl
MEePEBIPKU ayIUTOP 3MOKE BUJATH IPYHTOBHIII pekoMeHaauii. [lpupoano, mo npyruii
31 3raJlaHuX €HEeProayauTiB, Oyje 3HAYHO JOPOKIUM.

Ilo-apyre, cnoci® TPOBEJAEHHS EHEProayauTy 3aJICKUTh Bia KBamidikaiii
E€HEproay/IuTopa, Ta MOCTABJICHUX IUIeH. TyT MOXXHA BUIUIMTH TPU OCHOBHI BUIU
€HEeproayanry.

"Ilioxio npiopumemy mexHono2iti " - 1€ TMPOCTUNM TEXHIYHUUA TPUHOM IS
eHeproayIuTopiB-moyatkiBiliB. [lifroTyBaBmm Kijgbka MEPIIMX 3BITIB 3 BUBYCHHS
€HEPTrOBUKOPUCTAHHS TTOYATKIBEIIb YCBIIOMITIOE aKTYalbHICTh 1 BAYKIUBICTD JEKUTBKOX
PEKOMEHJAIIA CTOCOBHO EHEProOOMIaJHOCTI, TAKUX, HANPHUKIAA, SK BUKOPHUCTAHHS
CBITWJIbHUKIB 3 HU3bKUM CIIO>KMBAHHSM €Heprii, BCTAHOBIICHHS] CHCTEMH aBTOMATH3AIl1
OMaJICHHA 1 130JII0OBaHHS rapsyux MNoBepxoHb. I[licms mporo aynurop Moxke 0e€3
TPYJIHOIIIB OOCTEXYBATH aHAJOTIYH1 00'€KTH 1 BUBHAYATHU MOKIMBOCTI 3aCTOCYBaHHS
TUX TEXHOJIOTIA €Hepro30epeXeHHs, SKi BiH BXK€ YCIIIIHO BUKOpUCTOBYBaB. Lleit
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TEXHIYHUU IPUHOM aKTUBHO BUKOPHUCTOBYIOTh JIJIs MMOIIIYKY PUHKIB 30yTy KOMIIaHIi, sKi
MpoJIaloTh eHeproomanaHe ycrarkyBaHHs. (Hampuknax, xommanis «Fillipsy wmoxke
MpOBECTH OE3KOIITOBHUN E€HEProayauT, YHACHIIOK SIKOTO OyAe 3amporoHOBAHO
BIPOBAUTH 3aMiHY CHCTEMH OCBITJICHHSI 1 HE OyJie HI OHOTO 3aX0/y IO CKOPOUYCHHIO
€HEeprocroXuBaHHs TeruioTH). KpiM Toro, meil mpuiloM MOXYyTh BHUKOPHCTOBYBATH
"BHYTpIIIHI" €HEPrOMEHEKEPU EHEProCIOKMBAIOYNX KOMIIaHIH, B SKUX BCl 00'€KTH
MaloTh aHAJIOTIYHI EHEepreTHYH1 XapakTepucTuku. Lleil minxig He peKOMEeHIYEThCs
3aCTOCOBYBATH PO(eciiiHUM ayTuTOpaM 3 eHEPreTUYHUX MUTAHb.

"[lioxio npiopumemy oOocnioxcens"” - 1€ crnocid, PEKOMEHJIOBAHUHN st
npodeCciiHUX eHeproayauTopiB. MeToJ IPYHTYEThCS Ha BH3HAYECHHI KUIBKOCTI
BUKOPHUCTAHOT €HEPT1i 1 MOPIBHAHHI 11€1 BETMYUHU 3 TPOMHUCIOBUMU HOPMATHBaMH, YU
TEOPETUYHO HEOOXITHUM OOCSTOM EHEepProcrloKMBaHHS. MeTol 103BOJISIE BUSIBUTH
MOTEHIIIITHY €KOHOMII0 eHeprii. B mepiy uepry BH3HA4alOTh KIJIBKICTh €HEprii, 110
CIOKUTA OCHOBHUMM TpynamMu OOJaJHAHHS, 1 TOPIBHIOIOTH 1 3 3arajbHUM
CHIOKMBAaHHSAM Ha MIANPUEMCTBI. BUKOHABIIM 110 pOOOTY, ayaUTOP BHSBISIE HMUIIXH
ekoHoMmii eHeprii. Lleil MeToa 103BOJsE MPOBECTH BUCOKOSIKICHUN €HEProayJuT, IO
I'PYHTYETBCS Ha JOCIHIJIKEHHI 1 BAMIPIOBaHH1 PI3HUX MapaMeTpiB, a TAKOXK Ha JTOCBIIL
eKcIepTa.

"Smiwianui  nioxio” - 1€ YaCTKOBE TNO€JHAHHA 000X OINHCAHMX BHILE
MeTroaoJorid. Bin nependadyae BUKOPUCTaHHS ayAUTOPCHKUX MPUHOMIB, aje, 3aMICTh
HOILIYKY IIMPOKOIO KOJja MOKJIMBOCTEH 3a0IIaJKEHHSI €HEprii, 30CepeIKyeTbcs Ha
HEBEJIMKIA KUIbKOCTI (HaiyacTiimie OHIM) TEXHOJIOTIA EeHeproomaaHocTl. 3 i€l
NPUYMHU TIAX1J 3pyYHUN, HAPUKIIA, ISl BUPIMICHHS JOIUIBHOCTI BIPOBAIHKCHHS
YCTaHOBKH KOTeHepailii.

Hanuit kypc 0a3yeThCs Ha MIX0/1 TPIOPUTETY JOCIIIKEHb.

Ilo-Tpere, Ha XapakTep €HEproayJuTy BIUIMBA€ HAasBHICTb BHUMIPIOBAJIBLHOTO
oOnagHaHHS Ha MIANPUEMCTBI (OCTIMHI JTIYMIIBHUKH) Ta y €Heproayiuropa (epeHocH1
JYWIbHUKK). SIKIO NIAOPUEMCTBO Ma€ JIOCKOHAJIbHY CHUCTEMY 300py HaHHMX
CTIO’KMBAHHS €eHEPTOHOCITB, TO p0OOTa EHEepProayIuTOpa MOXKe 3BECTUCH JI0 aHAI3Y BXKE
310paHuX JaHuX. 3 APYroro OOKy, SIKIIO MiAMPUEMCTBO MAa€ HEIOCTATHIO KUIBKICTh
JIYWIBHUKIB, ayJAUTOPY 3HAA0OUThCA OaraTo yacy Ha 3amipd CBOIMHM NEPEHOCHUMU
JYWIbHUKAMU Ta Ha PO3paxyHKH, AKIIO BIH HE Ma€ HEOOXIAHMX JIYMIbHUKIB. TyT
TpeOa BIJI3HAYUTH, 1110 JIeIKe 00JIaIHAHHSA EHEProayIuTOp MOBUHEH MaTH 000B’ I3KOBO,
a Jeske € OakaHWM, Ta BHACIIAOK BUCOKOI BapTOCTI BIACYTHE (HAMPHUKIIA JOCKOHAI]
MIPOMETPU Ta TEPEHOCHI BUTPATOMIpH). Y TaKOMy pasi ayJuTOp TOBUHEH MIISITH
pPO3pPaxXyHKOBHM IUIAXOM, 4YM (SKIIO 1€ Kpall HEoOXimqHO 1 oruiata poOOT Mo
MIPOBEJICHHIO ayJIUTY JOCTATHS) MAaTH MOXKIIUBICTh OpaTH 1€ 00IaIHAHHS B OPEHTY.

Buxoasun 3 1b0TO, BHU3HAYEHHS IMCHOTO OOCATY CIIOKWBAaHHS €HEprii
J0CSITa€ThC KOMOIHAIIEI0 BUMIPIOBAHHS, OIIHKH Ta PO3paxyHKy. MoKHA BHIUTATH
I’SITh OCHOBHUX METOJIB 300py AaHMX, Kl mpeactaBieHo Ha puc. 2.1. II'ste ki,
30CepEeIKEHUX HAaBKOJIO LIEHTpaIbHOro KoJia "CHiBCTaBIEHHS 1 MepexpecHa nepeBipka
naHux'", MOJAIOTh PI3HI NMPUHAOMH BHUMIPIOBAHHS 1 OLIHKM KIUIBKOCTI €HEprii, M0
CHOKMBAIOTHCA PI3HUMHU KaTeropissMu eHepromnpuiiMaui. OpjepikaHi B pe3ysbTaTi
3HAYEHHS MOPIBHIOIOTh, IPYIYIOTh 32 OKPEMUMHU KaTErOpisSIMU CIOKMBAUIB, T0AAI0Th 1
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MOPIBHIOIOTH 3 3arajilbHUM OOCSITOM €HEProcroKMBaHHS Ha 00'ekTi. s yrouHeHHs
JaHUX POBOAUTHCA MEPEXPECcHa MepeBipKa.

Bci 06'exTH, Ha SKUX TPOBOJUTHCS EHEPTOAyAUT, TOBUHHI MAaTH BUMIPIOBAJIbHE
oOnagHaHHS, TPUHANMHI, 1Ie¢ MOXYTh OyTH JIUYMILHUKH MIANPUEMCTBA, 3a SKUMHU
3MIIACHIOIOTH PO3PAXYHKH 332 KOMYHaJIbHI OCTYTH. J[esKi manprueMcTBa MOXKXYTh MaTH
PO3BHHEHY MEPEKYy TOAATKOBUX JIYWIBHHUKIB KpiM TOTO, 3aBXIM € MOXJIHUBICTH
BUKOPHUCTATH TUMYAcOBI MOPTATHBHI BUMIpHI Npuiagu. be3nocepentne BUMIpIOBaHHS
caMe eHeprii 3MIMCHIOITH IO CYTI JIMIIE JIIYUIBHUKUA EJICKTPOCHEPrii Ta TeIIoBl
JYWIbHUKU. 3a JIOMOMOTr0I0, HANPHUKIAJ, aMIepMeTpa YU CTPYMOBHUMIPHUX KIIIIIIB
BHUMIPIOIOTH JIUIIIE OJIUH MOKa3HUK CIIOKUBAHOT €HEprii, a came — CTpyM. TepMomeTpoM
MOKHA BHUMIPSATH KOHIICHTpaIlil0 eHeprii. Bu3HauuTtu eHeprito, IO MiNuia Ha
HarpiBaHHs BOJM, MOKHa 3a IOKa3aMH JIYWJIbHHUKA Tapsa4oi Boau. Bumiprorouu
napamMeTpu BUKHJIIB, HAPUKIIAJ, TUMOBUX ra3iB, MOYKHA BU3HAYUTH BTPATH €HEPTIi 3
IIMMU BHKUIAMHU.

HaBiTh K01 HEMOXKIIUBE O€3MOCEePEIHE BUMIPIOBAHHSI BUTPAT €HEPrii, ICHYIOTh
rocepeiHl METOIM iX OLIHKU. [l MeToau 6a3yt0ThCs Ha €JIEMEHTAPHUX 3aKOHAX (P13UKU
1 3IIMCHIOIOTHCS 3@ JOMIOMOTOIO MPOCTOTO 1 HEOPOroro 00J1aIHAHHS.

Cniecras-
NeHHA |
nepexpecHa
nepesipka
RAaHnx

Ouixxa
CNOXWBAHHSA

Pucynox 2.1 Metoau 300py naHux

Po3risiHeMo Ternep neTanbHilIe KOXKHY CKIa0oBy puc. 2.1
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2.1 be3nocepedHe suMiprogaHHs1 sumpam eHepeii i eHepaoHociie

besnocepenne (npsiMe) BUMIpIOBaHHS BUTPAT CHEPrii - 116 HAUTOYHIIIUN COCiO
BU3HAYEHHS O0OCSTY CIIOXKUTOI €HEprii, K 00'€KTOM B IILJIOMY, TaK 1 OKpEMUMH HOTO
criokuBadami. [leBHy 1HpopMaIliro mpo mpsiMi BUMIPIOBaHHS Ja€ puc. 2.2.

beanocepeHi BAMIPIOBaHHA

!

CrauionapHumm Tumyacosumu
BUMIpHMKaAMK BUMIpHUKaAMK

O6uncnennn obcary

BUMIPIOBAHHA CNOXWBAHHA
CNOXWTOro Nanwea

Puc. 2.2 Knacudixkanis MeToAiB 6e3rnocepeHboro (IpsiMoro) BUMiprOBaHHS.

besnocepenHi BUMIPIOBaHHSI CIOXKUTOI €HEPrii 4Yd 0O0CITY CIHOXKHTOTO
E€HEPIrOHOCIS 3IIUCHIOETHCS 3a JOTIOMOT OO JIIYMIBHUKIB.

Ak yxe BII3HAYATIOCH, JIMINE JIYWIBHUK €JIEKTPOCHEprii Oe3rmocepeHbo
BUMIPIOE CIIOKHUTY €HEprito. ['a30BWil JIYUIBHUK 1 OJICOMETP BUMIPIOIOTH 0OOCAT
CIIO’KUTOTO EHEPTOHOCIS (Ta3y M, HaPUKIIAJ, Ma3yTy) 1 7Sl OJIepKAHHS PE3yJIbTaTy B
OJIMHUIISAX €HEPTil HEOOX1THO OOCSAT MOMHOXHUTH Ha TEIJIOTBOPHY 3/IaTHICTh MajauBa. Y
BUIAJKy JAOCTOBIPHUX AAHMUX MPO TEIUIOTBOPHY 3[ATHICTh KOHKPETHOTO MajHBa, IO
CHOXKMBAETHCS, TaKl JIYWIBHUKMA CTalOTh HAAIMHUM JKepesnoM 1HQopMauii s
eHeproayauTopa. 3a rmoka3zaMu JIYUILHUKIB BU3HAYAIOTh KUTBKICTh CIIOKHUTOI €Heprii
MEBHOIO BUJYy 3a MPUUHATUNA MPOMIXKOK 4acy (100y, THXKIEHb, MICALlb, CE30H, PIK).
TenaoBl JIUYUIBHUKY TaKOXK MOXKHA BITHECTH J0 THX, 1110 O€3MocepeIHb0 BUMIPIOIOTh
CHOXKUTY €HEeprito. 3a3Buuail TeIIOBUHM JIYMIBHUK BUMIPIOE BUTPATY pIAUHU (rapsayoi
BOJIM), Ta JIBl TEMIIEpaTypH: Ha BXOJi B 00 €KT 1 HA BuXo/1. HeoOXiHOIO CKIaI0BOIO
TEIJIOBOTO JIYMJIBHUKA € TaK 3BaHUN 1HTErpaTtop — KOHTPOJIEP, SKUH PO3PaXOBYE
BUTPATH TEIUIOTY 3a Majll MPOMIXKKHU Yacy 1 IHTETpye iX, BUKOPUCTOBYIOUM 3BUYANHY

popmyy:

Q =G*C* (th - tan) *T, (IDK) (21)
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Ak BugHO 3 puc. 2.1 g0 6e3mocepeaHix BUMIPIOBaHb BIJIHECEHO OOYHCIICHHS
00CSATY CIIOXKUTOTO MaIKBa. SIKI0 MaJuBO MOCTAYAIOTh y BIJOMUX KUTBKOCTSIX, 1 B OY/Ib-
KU MOMEHT MOJKHA BUMIPATH OOCSTH MMOCTAa4aHHS, TO 3aCTOCYBaHHS JIYMJIBHHKIB
0e3MocepeTHhOT0 BUMIPIOBAHHS CIIOKUTOTO TajdnMBa € HEOOOB'si3koBUM. [Ipuiiom
"O06uncaeHHs 00CATY CIOKUTOTO MajauBa" MUPOKO BUKOPUCTOBYIOTH JJISL PO3PAXYHKY
cokutoro o0'emy piakoro (HadTa, mMa3yt) i TBepaoro (Byriuisi) mamwsa. Jlms
PO3paxyHKY CHOXKUTOTO MaJIMBa 3a MEBHUN 1HTEPBAJ Yacy MOTPiOHO MaTH 1HPOpMAIIiIO
PO HasSBHY KUIBKICTh MaJMBa Ha CKJaJl (B Ta30CXOBHIIll) Ha TIOYATOK IHTEPBATY Yacy
(S1), mpo KiABKICTh MajKBa, 10 MOCTYIHIA IPOTAroM iHTepBaiy (D) Ta mpo KiabKiCTh
najuBa Ha CKJIaJl B KiHIN 1HTepBaly (Sz). Ko 111 AaH1 BiJoM1, HE BaXKKO BU3HAUYUTH
CIIO’KUTY KIJIBKICTD TajuBa A:

A=S,+D-S; (2.2)

BuzHaueHHS KIJIBKOCT1 CIIOKUTOTO PIKOTrO MalivBa, K MPaBUIIO, €JIEMEHTapHE,
OCKIJIBKM BOHO 30€piraerbcsi B pe3epByapax 4YM LHMCTEPHAX, 00'€M SKUX BIJIOMUM.
MoxauBi pi3HI CMOCOOUW: BiJ TPaAUIIHHOTO IIyny A0 HAPTOBUX pPE3EpBYyapiB 3
uuppoBuMu BuMipHUKaMH. O0'eM TakoX BHUMIPIOIOTH 32 3allOBHEHHSM LIMCTEPH
MOTUIABKOBUMH BHMIPHMKAaMHU DPiBHS NajvBa B LUCTEpHI (pe3epByapi), TYT MOKIMUBI
MOXUOKM 3a paxyHOK 3MIHM TYCTMHM IMajuBa 31 3MIHOIWO Temmeparypu. Jlus
TOPU30HTAJIBHUX IWIIHAPUYHUX pPE3epByapiB, LIYIIB YU MOIJIABKOBOI'O BUMIpPHHKA
pIBHSI, IIKajdud TOBUHHI OyTH peTeNbHO mporpaayioBani. KinbkicTe mnanuBa y
pe3epByapi Moke OyTH BH3HAau€Ha 4Yepe3 I0Ka3M MaHoMeTpa (aHaJoroBOTO YH
1upoOBOTo), 10 BUMIPIOE TUCK y HIKHIHM TOYII pe3epByapa.

[Tomi6HI MpuitoMU MOXHA 3aCTOCOBYBATH JIsl BA3HAYEHHS KUTBKOCTI CIIOKUTOTO
ByTruULIs. BoHa JIerko BUMIPIOETHCS AKIIO BYT1/UISL 30€piraeTbcsi B KOHTEHHEpax 4w
OyHKepax. SKIIO K BYruUIsl 3CHIIAHE Ha 3€MJIl, TO MOro KIJbKICTh BU3HAYAETHCS 32
po3Mipamu 1 (POPMOIO YTBOPEHOI BYT1ILISAM 00'€éMHOT DirypHu.

[lin dYac mnpoBeNEHHS EHEPreTMYHOI0 ayJuTa BHUKOPHCTOBYIOTh TaKOX
PI3HOMaHITHI TUMYaCOBI BUMIPHHUKY BiJl HAUIIPOCTIIIUX JI0 TOCUTh CKiIagHuX. [lepemnik
4acTO BHUKOPHCTOBYBAaHMX THMYAaCOBHUX BHMIPHHKIB HaBEACHWM HWX4Ye B TaOm. 2.1.
Jlesiki 3 HUX (HAMpUKJIAJ, TOPTATUBHUN JIYUIBHUK EJIEKTPOCHEPrii) 0e3mocepeHbo
BUMIPIOE CIIO)KMBAHHSI €HEPrii, XOY MepeBakHA OUIBIIICTh HABEACHUX B TAOIUII
MIPWJIAJIIB BUMIPIOIOTh 1HIII, TIOB'SI3aH1 3 BUKOPUCTAHHSAM €HEPTii, mapaMeTpH, Taki sK
BUTpPATH PIAWMHHU, BOJIOTICTh, OCBITIEHICTH ToIMo. CKIATHINI NPUIAAAd MOXYTh
BUMIPIOBATH K CIIOKMBAHHS 32 MEBHUM MPOMIDKOK 4Yacy, TaK 1 MUTTEBE 3HAYCHHS
BUMIPIOBAHOTO NapaMmeTrpy. [leskuMu BUMIpIOBauaMu, 30KpeMa aHEeMOMETPOM, MOKHA
TaKO»X BU3HAYUTH BUTPATY TIOBITPSI UM PIAMHM 32 KOPOTKUI TIPOMIKOK Yacy, aJie i JaHi
HE BiI0Opa)KaroTh 3MiHU TTapaMETPIiB BUTPAT MPOTATOM MIEBHOTO MPOMIXKKY.

Eneproaynurop He TMOBHHEH 3a0yBaTH NP0 BAXKIUBICTh MIAPYYHHX
1HCTpYMEHTIB. KUIIEeHBbKOBHI JIIXTap, MEpeHOCHa ApaOuHa, pyJeTKa 1 HaBITh KyCOK
mHypa (111 BU3HAUYE€HHsI 00XBaTy TPyOH) 1HKOJIU MOXKYTb 3HaJJOOUTHUCS ayIUTOPY TaK
caMo, SIK 1 CKJIaJHe 001aTHaHHS.
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Hapeznena Hk4ve Tabiauis 2.2 MoKa3ye ik BUMIPSHI TAMYaCOBUMHU BUMIPHUKAMHU
3HaYeHHS  PpI3HUX  TNapaMeTpiB  MOKHAa  BHUKOPHCTaTH Ui BHU3HAYCHHS
€HEeprocroXUBaHHs, a00 THIINX MapaMeTpiB, MOB'I3aHUX 3 BUKOPUCTAHHSAM eHeprii. B
TaOJIMIII HAaBEACHI TAKOX T1IOTE3H, Ha IKUX IPYHTYIOTHCS 11 BUCHOBKHU.

Tabmuns 2.1 - Tlepenik THMYacOBUX BUMIPHUKIB

Ilokazn
JliuymibHUKY (KaTeropis, TUII) MUTTERE CIIOKHUBAHHS 33
3HAYCHHS MIPOMIXKOK 4acy

EnexTpu4Hi BUMIpHUKHA

[lopTaTuBHUIl  MYUIBHUK  (pEECTPATOP)

€JEeKTpOeHeprii  (Hampukia, SILENT | + +
PARTNER)

CTpyMOBUMIpPHI KITiIII + -
BumipHukn Temneparypu

[Hudpouii Tepmometp + -
[ndpavepBoHUi TEPMOMETP + -
BumMipHukH BUTpPAT PiaMH

YbpTpa3ByKOBUM JETEKTOP BUTPAT + -
BumipHa nocynuna + -
BumipHuku BUTpPAT rasy

AHeEMOMETP (poTopHuit MPUCTPIH, + i
€JIEKTPUYHHUI J1aBay)

[Ipuitmay MOBHOI'O TUCKY 1 MAHOMETP + -
BumipHuku BoJiorocti armocdepu

[irpomerp  (eNEKTPOHHUN,  CyXUH 1 + i
3BOJIOKEHUI TEPMOMETD)

BumipHuKHM IIBUAKOCTI 00epTaHHA

TaxomeTp (KOHTaKTHUHM, CTPOOOCKOMIYHMIA) | + -
BumipHukH oCBiT/I€eHOCTI

JIrokemerp + -
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Ta6nuis 2.2 - Bukopucranss iHdopMaliii TAMYaCOBUX BUMIPHUKIB

YMOBH 1 IpUITYIICHHS
: OpnepxyBaHa pury :
Bumipauku . : CTOCOBHO JIOCTOBIPHOCTI
iH(opMalris .
iH(bOopMartii
[lopratuBHuit  miymibHUK | CrOXUBaHHS : :
TouHICTh BUMIPHUKA
€JIeKTPOCHEeprii €JICKTPOCHEPTii
BuMipHHK  €JICKTpUYHOIO : ..
P TPHHHOTO [ToTyxHictb uepe3 | Hampyra, KoedilieHT
CTpyMy (cTpyMOBUMIpHI . . :
Lo BUMIPSIHUI CTPyM MOTY>KHOCTI
KJTIIII )
: . EdexTuBHICTh [loBHe cnamgroBaHHA, 1HIII
AHali3aTop IMMOBUX I'a3iB
CHaJIOBAaHHS MAJIMBA | BTpaTH KOTJa
Temneparypa . .
. patyp JoOpuii  KOHTaKT, CyXHi
[udposuit TepmomeTp MOBEPXHI, rasy, | o
PIIUHHA p
. Temneparypa : .
[HdpavepBoHU TEPMOMETP HoBepXHi 31aTHICTh BUITPOMIHIOBAHHS

YbTpa3ByKOBUN JIETEKTOP
BUTpAT

BuTtpara pinuan

JoOpuil KOHTaKT, TyCTHHA
plavuHU

Buwmipna nocyauna

Butpara pinuan

MuTTeBI BUTpaTH Iapu

Butpara 17TUHU .

AHeMoMeTp, MaHOMETP P pii Tunosicte pob
(ra3zy)

['irpomeTtp BinnocHa Bonoricte | TouHICTh BUMIpHHKA
[IIBuakicTh ) )

Taxometp TouHICTh BUMIPHUKA
obepTaHHS

JIrokcmeTp OCBITIIEHICTh TouHiCTh BUMIpHHKA

binbmiicte mepepaxoBaHUX MPUIAAIB € I[IUPOKO PO3MOBCIOKEHUMH, 32

BUHATKOM TMOPTATUBHOTO pPEECTpATOpa EJIEKTPUYHOI

eneprii. lle#t npuman e

CHEeLU(IYHUM IJIsi €HEpProayIuTy, 1 TOMY HE MPEJCTABICHUM Ha PUHKY YKpaiHu. Ane
BiH € HE3aMIHHHM TpH 300pi aHUX TPO CIIOKWUBAHHS EJIEKTPpUUYHOI eHeprii. Bin
CKIIQJIAEThCS 3 TPHhOX UYMW YOTHUPHOX KIIIIIB, SKI MIAKIIOYATh JO0 TPhOX (a3 s
BUMIPIOBAHHS CTPyMY (YETBEPTi KJIIIII BUKOPUCTOBYIOThH IS 3aMipy HAmpyrH), siKi
Oe3rnepepBHO MepeaaroTh CBOT JIaHl Ha 3aMUCYIOUNN TPHUIIa, 1IHPOpMAIIis 3 SKOTO TMICTs
MIPOBEICHHS 3aM1py MEPEHOCUTHCS Ha KOMIT FOTEP, JIe BOHAa 00pOOIIS€ThCA 1 OYyIOThCS
KpUB1 €JEKTPUYHOTO CTPYMY, MOTYXXHOCTI, BUTPAT EJIIEKTPUYHOI E€HEpTii, a TaKoK
BapTOCTI I1i€T eHeprii 3a Bech yac 3amipy (mpukiaj 300pakeHo Ha puc. 2.3).
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Pucynox 2.3 Ilpukinan y3aransHeHHs iHGOpMAIlii, OJepKaHoi BiJl TOPTATUBHOTO
peecTparopa eNeKTpUYHOI eHeprii.

2.2 HYacmkoei eumiprosaHHsi napamempie eumpam eHepeii ma
eHep2oHociie

CroxuBaHHS €HEPrii Y €HEProHOCIIB MOXKHA TaKOK BU3HAUUTHU 3a MOKa3aMU
CTaIllOHApHUX a00 TUMYACOBUX BUMIPHUKIB, SIK1 IaI0Th 3HAYEHHS MIEBHUX MapaMeTPiB,
110 CTOCYIOThCS CTIOKMBaHHs eHeprii. [1{00 3BecTH 111 TOKa3u 10 OTUHHITH CTIOKHBAHHS
eHeprii, HeoOX1H1 MeBH1 MPUITYIIICHHS 1010 1HIINX MapaMeTPiB MPOIIECY CIIOKUBAHHS
eHeprii. Tak /711 BUSHAUYECHHS MOTY>KHOCTI CIIOKMBAHHS €JIEKTPOCHEPTii 32 BETUYUHOIO
CTPyMy, OJEpKYBaHOIO 32 JOTIOMOTOI0  CTaIlllOHAPHOTO aMmIepMeTpa  Yu
CTPYMOBHUMIPHHUX KIIIIIB, HEOOX1HO 3HATH TAaKOX 3HAYEHHS HANpyr 1 KoedimieHTa
MOTYKHOCTI (5Kl BKa3aH1 Ha WOro mUTKy). be3 Bennkoi moxuOKM ix MOXKHA MPUITHATH
HOMIHAJIBHUMU JJIs1 JAHOTO €JIeKTpornpuiiMaya.

BusnadueHHs1 BUTpaT €HEPrii rapsdoro BOAOIOCTAYaHHS 3BHYAHO POOUTHCS 32
MOKa3aMu BHUTPATOMIPY, TOMY IO TEeMIIepaTypy Tapsdoi BOJM MOKHA BBaKaTH
MOCTINHOTO0, TEMIIEPATYPY XOJOTHOI BOJU MOKHA B3STH 32 JAHUMH TEINIOBUX MEPEK, 1
BUKOpUCTOBYI0uM (Gopmyny 2.1, pospaxyBatu Butpatu eHeprii. Lle no3Bomsie
BIJIMOBHUTHCS BiJi BUKOPUCTAHHS JOPOTUX TEIJIOBUX JIYWJIBHUKIB. 3a3HAYMMO, 110 Y
TaKWi came Croci0 poOUTHCS PO3PaxXyHOK OIUIATH CIIOKHBAYIB rapsvoi BOAM, TPU
IIbOMY TEIIJIOBl MEPEXKI PI3HUIIIO TEMIIEPaTyp MPUINMAIOTh MOCTIHHOIO HE3aJEKHO BiJl
MOpH POKY (3BUYAIHO B pO3paxyHKax Iis Pi3HULA pUiMaeThes piBHOIO 45-50°C).

BusnadueHHs CrIOKUBaHHS €HEPTIi 32 BUMIPHUKAMH TPUBAJIOCTI pOOOTH MOKITUBE
TUIS 0OJTaTHAHHS, SIKE TIPAITIOE 31 CTAIMM HaBaHTa)keHHSIM. OTHaK, B 0ararboX BUIIaIKaX
JIOCBITYEHUM €HEPTroayIuTOP MOXKE OIIHUTH BIUIMB KOKHOTO 3 TUX (PAKTOP1B, 3HAUCHHS
SKAX 3a 4YaCTKOBHUX BHMIPDIOBaHb HE BHU3HAYAETHCS, 1 BIAMOBIIHO CKOPETYBAaTH
MMOKa3HUKHA CHEPTOCITOKUBAHHSI.
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2.3 [locepedHi (HenpsiMi) eumMiprogaHHsT eumpam eHepeaii i
eHep2oHociis

CroxuBaHHS €HEprii Mo)ke OyTH BUMIpSIHE TaKOX MOCEPEAHBO. AHANI3 JaHUX,
oJiepKaHUX JUIsl 3MIHHUX BHPOOHMYMX YMOB, YacTO J1a€ KUIbKICHI MOKa3HUKHU JIJIs
PO3MOUTY BUMIPSIHUX BUTpAT €HEPrii Ha KOMIIOHEHTH €HEepProcrnoXXWBaHHS. Takum
YUHOM, HEIpPsIMI METOAM JTO3BOJISIIOTH 3a MOKa3aMU OJHOI0 BUMIpIOBaua OTPUMYBATU
3HAYCHHS CIOXKHMBAHHS JIBOX a0o0 OUIBIIOT KUIBKOCTI OAWHUIIL OOJaJHAHHS.
Haityacrime a5 1bOrO0 BHKOPUCTOBYIOTH MemMOO pecpecuéHo2o anauizy i memoo
mecmogo20 KOHMpOJio.

MeTo/1_perpecuBHOr0 AaHAJi3y sBISE COOOK MaTEeMAaTHYHUMA TPUHOM, IO
IPYHTYETHCSI Ha MOPIBHSIHHI KUTBKOCTI BUKOPUCTAHOT €HEPrii 3 1HIIOK 3MIHHOIO, Bij
SIKOT MO’KE 3aJIeXKaTH CIIOKUBaHHS eHeprii. Hampukiram, MokHa TOpiBHIOBATH 3HAYEHHS
MICAYHOTO CHOXKMBAHHS €HEprii 3 BHUIIYCKOM MPOJYKIIi MiJMPUEMCTBOM 32
BIJIMOBIAHUHN MicCsIb. PerpecuBHMI aHaI3 MO1Is€ 00CAT CIIOKUTOI €HEprii Ha craje
crokuBaHHs (TOOTO HA Ty KUIBKICTh €HEprii, sika HeoOXiaHa JJid MiATPUMAaHHS Ha
HiJIPUEMCTBI HYJIBOBOTO PIBHS BUPOOHMIITBA) Ta 3MIHHE CHOKHUBaHHS (KUIbKICTh
€Heprii, sika BUTPAYA€ThCA HAa BUPOOHMIITBO MPOIYKINI 1 3aJIeKUTh Bif ii 00cCsATy).
PerpecuBHuii aHaii3 TakoX J1a€ XapakTep 3ajeKHOCTI 3MIHM KIJIBKOCTI €HEeprii Bif
KUTBKOCTI MPOAYKIIii, 10 BUPOOJsieThesl. HaltmpocTiioro € JiHiiHA 3aJIeXKHICTh - TaK
3BaHa JIiHIIHA perpecis. ICHyIOTh TaKoX PIZHOTO BHAY HEMIHINHI 3aJeXHOCTI 1,
BIIMOBIJTHO, KBaJpaTH4HA, IOKAa30Ba, EKCIOHEHIIaJIbHA, JiorapudMiyHa perpecii.
JloknaziHille nMpo BUKOPUCTAHHS PETPECIHOrO aHaii3y MOKHA MPOYMTATH B PO3ALII
«CucTeMu KOHTPOJTIO 1 TUTAHYBAaHHS» B Kypci eHeproMenepkMeHTy [3,4]. PerpecuBauit
aHaii3 J03BOJISIE BUSIBUTHU LUISIXM 3a0ILLAHKEHHS €HEprii, BCTAHOBUTH OOIPYHTOBaH1
PI1BHI CIIOUBaHHA 1 KOHTPOJIFOBATH BUKOPUCTAHHS €HEPTIi.

Ha puc. 2.4 nHaBeneHo TUMOBHMI MNpuUKIAL Tpadika pPEerpecMBHOrO aHaII3Yy.
[TonoxeHHs1 31pOYOK BHUIIOBIIAIOTH KUJIBKOCTI BUPOOJICHOI 32 TIEBHUN MPOMIKOK Hacy
(HampukIanm, 3a TWKIEHb) MPOJYKIlI Ta KUIBKOCTI CHOXKHWTOI 3a Iiei yac eHeprii. 3
MaKCHUMaJIbHUM HAOJMKEHHSIM J0 31pOYOK MpOBEACHA JIiHis perpecii - "cTaHmapTHa
minig". Ile 3po6Gaeno HaOGmmkeHo. OpHaK JOMNBHINIE BUKOPUCTATH TOYHHI
MaTeMaTHYHUI MeToA "iHiitHOTrO perpecuBHoro anatizy". B Microsoft Office Excel e
poOUTHCS Jy’Ke TPOCTO: Tpeba HABECTH Kypcop Ha SKYCh TOYKY, MOOYTOBAaHOTO
TOYKOBOTO rpadiky, 1 BUOpaTH B KOHTEKCTHOMY MeHIo (yHK1i0 «[loOymyBaTu JiHi0
TPEeH1a», BUOPABIIM MOTIM JIHIAHUN BUJT QYHKIII].
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Pucynox 2.4 [Ipukinan BukopuctaHHs rpadika perpeciiHoro aHamizy

Binpizok OA, skuii Bijcikae "cTaHIapTHa JTiHIA" Ha OCl €Heprii, BiAMOBIIAE
CIIO’KMBAHHIO €HEPTii MiIMIPUEMCTBOM Y BUIIAJIKY BIJICYTHOCTI BUPOOHUIITBA MPOAYKITIT
- crajoMy crnokuBaHHIO. Binpizok BC BianoBiiae crnoXuBaHHIO, SIKE 3YMOBJICHE
BUITYCKOM MEBHOTO 00csTy npoaykiii (Biapizok OJ1). 3po3ymino, 1o 3i 301IbIICHHSIM
o0csary BUpOOHUIITBA MTPOIYKIIIT 3pOCTAE JINIIIE 3MIHHA CKJIaJ0Ba BUTPAT €HEPT1i.

Tabnuusg 2.3 nokasye, sk CKJIaJI0BI BUTPATH €HEPTii MOB'A3aH1 3 BU3HAYAIbHUMHU
3MIHHMMH BETMYMHAMH, a TAKOXK KyJIM, B OCHOBHOMY /1€ KO>KHA 31 CKJIaJIOBHX BUTpAT.
Bapro 3ayBaxuTu, 1m0 OyIb-iKi BUTpaTH, Takl, HAOpHUKIaA, K BUTIK Mapu,
Terionepeaavyy 3 MOBEpXHiI TpyO, 3yMOBJIEHY iX MOTAaHOIO 130JISLI€I0, BIAHOCATH 10
ctanux BUTpaT. I[HOAI 3 BUTpaTaMH €HEPrii CHIBBIAHOCATH KUIbKa 3MIHHHX.
Eneproaynurop noBUHEH CaMOCTIMHO BU3HAUYUTH HAWBAXKIUBINIY 3MIHHY. J{J1 1boTO
BUKOHYIOTh PErPECUBHUI aHaIli3 CTOCOBHO KOKHOI albTEPHATUBHOI 3MIHHOI, a MOTIM
BUJIUJISIIOTh BU3HAuUaldbHy 3MiHHY. OJHak HaWyacTimie, el BuUOIp IPYHTYEThCS Ha
3m0poBoMy Tay3al. Tabmuiro 2.3M0KHA 3aCTOCOBYBATH SIK MPUKIIAAU OOJacTel, ne
JIOITTBHO BUKOPHUCTOBYBATH PErPECIiHII aHATI3 17151 300py TaHUX €HEPTOCTIOKUBAHHS.
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Tabmumg 2.3 - Tloaun crmokuToi €Heprii MeBHOTO BUJY Ha CTaje Ta 3MiHHE
CIOKUBaHHS

Enepris BusnauanbHa Crane 3MiHHE
(eHEeproHOCIH) 3MiHHA HaBaHTAXKCHHS HaBaHTAXKCHHS

KorenpHae IAJIUBO
lapsiua Bojma 1nst | OnanieHHs

st onanennsa | ['pamyco-aui™* )
S Paiyco=it noOyTOBUX MOTPEO IPUMIIICHB
IPUMIIICHb
Iapsiae panyco-mii lapsiua Boma just | OnanieHHs
BOJIOTIOCTaYaHHS paty BUPOOHUYUX MOTPeO | MPUMIIIEHb
Brparu B .
[Tapa st | OOcsr BUMTYCKY : o TexHomoriyHa
BHUPOOHUIITBA MIPOIYKINT PO3HOALTIOBAIIBHIN rmapa
P POy Mepexi P
: HeBupobuuui Bupo6uuui
Enexrpoenepris s | OOcAr BUIYCKY
BUTpATHU BUTpATHU
BUPOOHUIITBA MPOTYKITIi
€JIEKTPOCHEPT i CJIIEKTPOCHEPTil
*I'pagyco-aHi - OO'€KTMBHMI MOKa3HUK MOTPEOM €Heprii Mg ONaJeHHsS
MPUMILIEHb.

[HKONMM 3aCTOCOBYIOTH "MYJBTUILTIKATUBHUN pErpecUBHUN aHami3", TOOTO
CIIBCTABJICHHSI KUIBKOCTI BHKOPHUCTAHOI €Heprii 3 KUIbKOMa 3MIHHUMHU OJHOYACHO.
Opnak, Taki cUTyalii 3yCTpiyatoThCs PLAKO.

MeTo/1 TE€CTOBOI0 KOHTPOJIIO 3aCTOCOBYIOTH TO/Il, KOJH JIEKUIbKAa CIIOKHWBAYiB
OJIEP)KYIOTh €HEpril0 BiJl OJHOTO JPKepesa, Ha SKOMY OpPraHi30BaHO BUMIPIOBaHHS
BUTpaT eHeprii. [HauBiqyallbHEe CHOXKMBAHHS €HEPTii KOKHHUM 13 CIIOKHBAYIB MOXKE
OyTH BU3HauY€HE CIIOCTEPEKECHHSIM 3a 3MIHOKO 3arajbHOTO HABAHTAKEHHS Y BUMAIKY
BUMKHEHHS 1 BMUKAHHS PI3HUX €HEPronpHiiMayis.

Puc. 2.5 nae npakTUYHU NpUKIa] BUKOPUCTAHHS METOIy TECTOBOTO KOHTPOJIIO
IUI BU3SHAUEHHS! €HEPrOCIIOKUBAHHS OJIHI€T 3 JBOX YCTAHOBOK, IO KHUBIISITHCS Yepes3
OJIVH JIYWJIbHUK €JEKTPUYHOI EHEePTii.

B 1npomy npukiiaal XBUJIMHHE CIIOKUBAHHS €HEPrii BU3HAYAIOCh 3a KUIBKICTIO
00epTiB IMCKA EJICKTPUYHOTO JIYUIFHUKA TPOTATOM XBHJIMHHU.
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YBiMKHEHO
N VYcranoska 1

Teerl  fr——r—m

N Vcranoska 2
YBiMKHEHO

YBIMKHEHO
N VYcranoBka 1

Teer2 | r——p—+

YcraHoBka 2

BuMKHEHO

PucyHnok 2.5 [Ipukiiag BUKOPUCTAaHHS TECTOBOTO KOHTPOJIIO.

BusHadyeHHS MOTYKHOCTI VCTAHOBOK 11 2:

Tect 1: KamOpyBaHHs diuriibHUKA: 5 00€epTiB nucka/kBT*roa.
Cnocrepexxenss: 10 o0epTiB AUCKa 3a XBUIIUHY.
Crio>kuBaHHS €HEprii MPOTATOM T'OJUHMU:
(10 oGept./xB * 60 xB/TOa) / 5 00epT./KBT*ron = 120 kBr*roxa/rox.

Tect 2: CnocrepexeHns: 7,5 00epTiB JUCKaA 3a XBHIIMHY.
CroXuBaHHS €HEPril IPOTATOM T'OJIHHH:
(7,5 obeprt./xB * 60 xB/TON) / 5 00epT./KBT*roa = 90 kBr*roa/ro.

BucHOBOK: ycTtaHoBKa | — cepenHs notyxkHictb 90kBT,
yCTaHOBKa 2 — cepeiHs MoTyxkHicTh 30 kBT.

TecToBUI KOHTPOJIb MOXE OyTH 3aCTOCOBAHMM 1 ISl IHIIMX THUIIB JIIYUIbHUKIB,
HAIPUKJIaJ, Ta30BUX YU MapoBux. J[JI1 ogepKaHHs TOCTOBIPHUX PE3yJIbTaTiB METOIOM
TECTOBOTO KOHTPOJIIO CJIi] OyTH BIIEBHEHUM B TOMY, 1110 €HEPTOCTIOKUBAHHS TECTOBOTO
oOnaHaHHS € Ha HOPMAJIbHOMY PIBHI 1 HE 3MIHIOETHCS MIPOTIATOM Yacy TECTYBaHHS,
HaIPUKJIIAJ], aBTOMATUYHUMHU CHUCTEMaMU KEPyBaHHS.

Hwxde HaBeeH1 BaXIIUB1 aCMIEKTH 3aCTOCYBaHHS TECTOBOTO KOHTPOJIIO.

TecToBuit KOHTPOIH HANOUIBIN €(hEKTUBHUMN, KOJIHM BKIIOYEHO BCE O0IaIHAHHS, 1
MO0 4Yep3i BUMHUKAIOTh PI3HUX CMOXKMBauiB. B 3BOPOTHOMY HampsIMKy €l METOI HE
3aBXIM TIPAIIOe€, TOMY IO JesAKl €HEeprocrokKuBaui (Hampukiam, (QIyopecreHTHi
JaMIIY, ABUTYHHU, TOINO) TPU BMHUKAHHI CIIOKWBAIOTH OLIbIIE €HEeprii BHACIIIOK
BHCOKHX IyCKOBUX CTPYMIB YM IHIIMX MPHUYMH. TakoX IEed MeTOa MacTh HEBIpHUH
pe3yJbTar, KO SKECh 00aJHAHHS aBTOMATUYHO BMUKAETHCS 1 BAMUKAETHCS TI1]] Yac
NPOBECHHS TECTYy, HAPUKIIAA, XOJOIMUIbHA YCTAaHOBKA. Alle B LIJIOMYy Il METOJ €
IpPOCTUM Ta €(EKTUBHUM, 1 HOr0 MOKHa BHKOPHUCTOBYBATH y 0araThOX MPAaKTHYHUX
CUTYaIlisIX.
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Ipuxnad. Busnauenns enekmpocnoicusants BUpoOOHUUUX MEXAHI3MIB I cucmemu
ocgimnenus. Komu BUpOOHUYMIA TIPOIEC 3YNMUHSIEThCS (HAPHUKIAA, M 9ac 001THBOT
nepepBrd Yu B KIHIII poOOYOro JIHsS), OCBITICHHS 3aJHUINAETHCS YBIMKHEHUM IIE Ha
KUJIbKa XBUJIMH. 32 YMOBH, III0 BUMKHEH1 BC1 BUPOOHUYI MEXaHI3MHU, BU MOYKETE TOUHO
BUMIPSTH KITBKICTh €JIEKTPOCHEPT i, 0 CIIOKUBAETHCS CIEKTPUYHUM OCBITICHHSM.

2.4 AHani3 nomokie eHepezii Ha 06'ekmi

AHani3 MOTOKIB €Heprii 1ae MOXJIMBICTh 32 3HAYEHHSIM JIETKO BHUMIPIOBAHOTO
mapaMeTpa BHU3HAYUTH 3HAYCHHS TapaMeTpa CHEepProCMOKMBAaHHA, SKUM BaXKO
BUMIpSTH Oe3mocepenHbo. HaluacTime mjis 1b0T0 CKIANaloThes OanaHCH (OAUH 49d
JEKUIbKA), 3 AKUX MOXXHA BU3HAYUTHU HEOOXIJHY BEJIMYMHY, BUKOPHUCTOBYIOUH BIJIOMI
BEJIMYMHU (BUMIpPSIHI, OL[IHEH], YU pO3paxoBaHi 3 1HIIKX OanaHciB). Kpim Toro, BiH 1ae
3MOTY OLIHUTH €(EKTUBHICTh NEPETBOPEHHS OJHOTO BUJY €HEprii B I1HIIMIA.
PosrnsgsHemMo Tpu HalOUIBII MOMIMPEHUX Y TEIUIOTEXHILI BUIIAJKHU: MMAPOBUH KOTEI,
TEIUIO0OOMIHHUK, XOJOUIbHY YCTaHOBKY.

2.4.1 MoTOKM eHeprii B NnapoBOMY KOTH

Puc. 2.6 nokasye pi3Hi BUMIpIOBaHI MOTOKU B KOTEJbHIN (IUB. Takox puc. 3.1).
Ha upoMy mnpukiaal mpocTeXHMO, SIK MOYKHA BUKOPUCTAaTH BUMIpPSHI HMOTOKU JJIst
BU3HAYCHHS 1HIIUX TApaMETPIB.

Binomo, 110 3aranbHuii 00'eM X0JI0IHOT BOIM ITIJPKUBIICHHS PIBHUN CyMi 00'eMiB
BOJIM, IO TIPOJTYBAETHCS 3 KOTJIA, 1 IHIINX BTPAT CUCTEMH (a caMe, 3aljlaHOBaH1 BTPATH,
TakKi sIK B CHCTEMH BIPHUCKYBaHHS MapH, Ta HEKOHTPOJIbOBAaHI BTPATH, TaKl IK BUKUIH 1
BUTOKH MapM). SIKI10 BTpaTH 3 MPOYBKOIO HE BUMIPIOIOTHCS, iX MOKHA JIETKO OL[IHUTH
32 THCKOM KOTJa, JlaMeTPOM TPYO 1 TPUBATICTIO IPOIYBKH 1, TAKUM YHNHOM, BUZHAUUTHU
CyMy BCIX IHIIMX BTpaT mapu (KoHaeHcaTy). s 1boro BUKOPHCTOBYIOTh HACTYIHI
OanmaHCH.

Geodu novCUGTeHH anodyeku + G@I’lpuCKyGClHH}Z + G@mpamu napu (23)

G G

anodyeku + Gnapu (24)

600U NOJCUBTICHHS + NOBEPHEHHA KOH()@HCCZmy -

[Ile ovH KOpUCHUI TOKA3HUK €(PEKTUBHOCTI - 3HAYEHHS BTPAT MMAPH SIK BIACOTOK
BiJI 3araJIbHOI KIJILKOCT1 BUPOOJICHOI MapH.
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Pucynok 2.6. Cxema OTOKIB B CUCTEMI APONIOCTAYaHHS.

AHaNoOriyHo, BUMIPIOIOYM MOTIK MaJIUBa 1 KUIBKICTh BUPOOJIEHOI MapH, MOKHA
BU3HAUUTH €(QEKTUBHICTh KOTJIa 3a MEBHUM NpomMikok uacy. llopiBHIOHOUM 11O
BEIIMYMHY 3 pe3yibTaTaMH TECTy IPOIECY CITATIOBAHHS ITaliBa, MOYKHA BHUSBUTH
HEBIJAMOBIHICTh BEJIMYMH OJHA OJHIA UM BUKOPUCTATH KOXKEH HaOIp MaHUX IJis
NEPEeBIPKA TOYHOCTI IHIIWX BeJWYWH. SKio o0uaBa po3paxyHKH e(PeKTUBHOCTI
BIJIMIOBIJIAIOTh OJIUH OJHOMY, MO>KHa OOYUCIIMTH BTPATH 1032 MIPOLIECOM TOPIHHSA, TaKi
SK BTpPAaTH Yyepe3 BUIIPOMIHIOBAHHS 1 KOHBEKIIIIO, BTPATH MPOAYBKH 1 BTPATU BHACIIIOK
NePIoIMYHOCTI pOOOTH.

2.4.2 AHani3 noTokiB eHeprii B TeNSI000MiHHUKY

[Tpuniun (yHKIIIOHYBaHHS TUIIOBOTO TEIJIOOOMiIHHMKA (Kaiopudepa), sSKwuii
BUKOPUCTOBYE TEIUIO Mapu /I HarpiBaHHs BOJM, MOKa3aHUW Ha puc. 2.7. B mpomy
NPUKJIaJ1 BCTAHOBJIGHHS HEIOPOTOr0 JIYMJIbHHUKA XOJIOJHOI BOJU J1a€ MOXKIIMBICTH
BUMIPSITH CIIO’KUBaHHS BOAM 1 eHeprii. CoKMUBaHHS BOAW O0JIKOBYETHCS JITYUIBHUKOM
0e3nocepeHbO, a EHEProCIOKUBAHHS MOKHA OOYUCITUTH SIK TOOYTOK KIJIBKOCT1 BOJIU
Ha TEIUIOEMKICTh 1 Ha 3MIHY TeMmIlepaTypu (3alaHa Temmeparypa Ha BHXOJAl MIHYC
TeMIiepaTypa BX1IHOi X00AHOo1 BoAM). Lleit 1o0yToK BIANOBIAA€ KTBKOCTI BUITYYEHOTO
3 Mapu Teria, pIBHONO CyMi MOTJIMHYTOTO BOJOKO TeMJia 1 BTPAT TeIula 3 MOBEPXHI
TeriooOMiHHUKA. [{e MoXkHa 3amucaTy y BUTIISAL OaJlaHCy:

Geodu * C x (tmenﬂ.eodu - txozz.eodu) = Gnapu * (hnapu —Cx tKOH()eHcamy) - Qempam (25)
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Pucynox 2.7 CxeMa noTOKIB TEIJI0O0OMIHHUKA.

2.4.3 AHani3 NoToKIB eHeprii B XONOAUbHIN YCTaHOBL

Cucrema OXOJIO/DKEHHSI peani3ye IUKI MEepeTBOPEHHsS! eHeprii, B sikomy (0e3
BpaxyBaHHS HE3HAYHUX BTPAT) KUIbKICTh TEIUIa, 10 BUBOIUTHCS KOHJEHCATOPOM,
JIOPIBHIOE KUIBKOCTI €HEprii, MOTJIMHEHOI BUMAPHUKOM Ta TOJIaHO1 JO0 KOMIIPECcopa.
TakuM 4YUHOM, BUMIPSIBIIN Oy/b-sK1 JIBl 3 IIMX KOMIIOHEHT, MU MOXXEMO OOYHMCIIUTH
TpeTio. [luM MU He nuie BU3HAYMMO 3arajibHy KUIBKICTH CIIOXKHTOI €Heprii, ane i
JOBIJITAEMOCS, HACKIJILKU JOOpE IpaIftoe CUCTEMA.

Ha puc. 2.8 mokazaHa mapoKOMIIPECOpHA CHCTEMa OXOJOJKEHHS, B AKIH JUIs
OXOJIO/DKCHHSI BHKOPHCTOBYETBHCS XOJIOAHA BOJA, a TaKOX IIOKa3aHa TPagupHS
BOJSTHOTO OXOJIOJIPKEHHSI BIJIKDUTOTO IIUPKYJIIOBaHHSA, B SIKIA SIK 3acCi0 OXOJOHKEHHS
BOAM TICAS  KOHJEHCATOpa BUKOPUCTOBYETHCS TPHUHIMAIN  TAPONOTIWHAHHS.
Eneproaynuropy ciiji 30cepeIuTH yBary Ha orlepaiiiiHii epeKTUBHOCTI CHUCTEMH,
30KpeMa, Ha po3paxyHKy KoedimieHTa e)eKTUBHOCTI CUCTEMH 1 €PEKTUBHOCTI pOOOTH
CTOSIKA BOASHOTO OXOJIOKCHHSI.
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Pucynok 2.8 Cxema X0101HJIBHOI TAPOKOMIIPECOPHOI YCTAHOBKHU

B mpoMy mpukiazi CoKUBaHHS €JIEKTPOCHEPrii BUMIPIOETHCS CTAIllOHAPHUM
a00 THMYAacOBHM JIYMJIBHUKOM, a KUIBKICTh TeIUla, IO BiJBOIUTHLCS B T'PaJHMpHI
BOJISTHOTO OXOJIO/IPKEHHS BU3HAYAIOTh HA OCHOBI BUMIPIOBAHHS TEMIIEPATYP B MPSIMOMY
i 3BopoTHOMY TpyGompoBomi. Moro OGYHCIEHHS 3MIHCHIOIOTH MHOMKCHHSM
TEIJIOEMHOCTI BOJIM HAa Macy BOJIM, sSIka BU3HAYAETHCS HAa OCHOBI P13HHUII TUCKIB Ha BXO/II
Ta BUXOJ1 nmommu (a0o 3a MOKa3aMH HE BPI3aHOTO B MEPEXY JIYWIbHHKA BOJAM) Ha
PI3HULIIO TEMIIEPATYP.

BigHomieHHs: BUAUIEHOTO Temja J0 CIOXKWUTOI EJIEKTPOCHEPrii MOo3HAYaloTh
KOII, To0T0 K0oedIlLI€HT TEMIONPOAYKTUBHOCTI. 32 O3HAYEHHSIM CIIBBIIHOLIEHHS MIXK
koedimientoMm TtemionpoayktuBHocti KOII(H) Ta koedilieHTOM OXOJIOIKEHHS
KOII(R) (BigHOIIEHHS Teria OXOJOKEHHS 0 KUIBKOCTI €JIEKTPOCHEPrii) 3aa€ThCs
dbopmyioro:

KOII(R) = KOII(H) - 1 (2.6)

Takum YMHOM, MM MOKE€MO MOPIBHATU pO3paxoBaHi KOe(IIIEHTH 3 OUIKYBaHUMH,
mo 0a3yloThCs Ha JaHUX MiAnpueMcTBa. lle momomoske BH3HAYUTH OMEpaliiHy
e(DEeKTUBHICTh Ta BUSBUTH PE3EPBU 3a0IIaPKCHHS.

[H1112 06J1aCTH OOCTEXKEHHS - 1€ CaMa TPaIPHS BOASHOTO OX0JIOKEHHS B 11bomy
BUIAJKY CJiJ] BUMIPSITH TapamMeTpu OXOJOMKYBaJIbHOTO TMOBITPS 1 MOBITPs, IO
HArHITa€ThCS 3 BEPIIMHU TPaJUpHI, 3 BpaXyBaHHSIM IIOKa31B CyXOro Ta 3MOYEHOI'O
TEPMOMETPIB. SIKIIO PI3HUIA TEMIIEpaTyp OXOJIOJKEHOI BOJHU, IO TOBEPTAETHCS B
KOHJICHCATOp, 1 MOBITPsl JOBKIUIS 3a MOKa3aMH 3MOYEHOTO TEpMOMETpa JIeKUTH B
Mexkax 2°C, To jisi 0araTbOX CHCTEM II€ € TOKa3HUKOM BHMCOKOI €(eKTHUBHOCTI.
BigHocHa BoJIOTICTH TOBITPS, IO BXOAUTH B TPAJUPHIO BOJSHOTO OXOJIOKCHHS
nmoBuHHA cTaHOBUTH Oisg 70-90%. SIKImo BOJIOTICTH MEHINA, TO II€ CBIIYUTH IIPO
HAJTUIIKOBY MITYYHY BEHTUJISIIIIO (SIKIIO TaKa HasBHA) CTOCOBHO KIJTLKOCTI BOJIH, SIKY
moTpiOHO oOXO0NoaUTH, ab0 Mpo Te, IO TPaaupHS BHMArae pEMOHTY, a came,
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MOJIEpHI3aIlli CUCTEMHU PO3MUIIOBAHHSI BOJW 1 MOBEPXOHb Terulonepenayi. Skio
BOJIOTICTh TMEPEBUIIYE HABEACHY paHille, TO 1€ CBITYUTH MPO T€, IO B TPATUPHIO
BOJISIHOTO OXOJIOJKEHHS MOJA€ThCA HEIOCTAaTHBO TMOBITPS, 33 BUHATKOM BUIAJKIB,
KOJIM BUCOKA BOJIOTICTD € PE3yJIbTaTOM YK€ BUCOKOT BOJIOTOCTI TOBKIJUIAL.

2.4.4 OuiHka nOTOKIB pigMH i rasiB 3a EKOHOMIYHOKW LUBMAKICTIO B
TpybonpoBogax

PosrasiHeMo y 11s0My pO311JTi TAKOK MTUTAaHHS BU3HAYEHHS BUTPAT PiJIUH 1 Ta3iB
1o JlaMeTpy TpyOonpoBoAa. ¥ MpaBHIIbHO CIPOEKTOBAHUX YCTAaHOBKAaX PIAMHU Ta Ta3u

HEPEMIIIYIOThCS B TPYOOIPOBOAAX 3 €KOHOMIYHO JOLIIBHOIO MIBHAKICTIO (Tadi. 2.4).

110 JIO3BOJISIE OIIHUTH BUTPATY 3a PO3MipaMH TPyOOIIPOBOIIB.

Tabnuus 2.4 - Jliana3oH eKOHOMIYHO JOIUIBHUX MIBUIKOCTEN B TPYyOOIIPOBOIAX

(m/c)
PetoBIHA Huzpkuit tck (< 0,8 | Bucokuit Tuck (> 0,8
MlITa) MITa)
Bona 1,5-2,0 3,0
ngiﬁ%‘;’mﬁ a3, | 6,0-7,0 12,0-13,0
BoJiora mapa 20,0 25,0
Cyxa HacW4eHa mapa 28,0-30,0 40,0-43,0
[leperpita mapa 40,0 55,0

Jns omiHKK 00'eMHO1 BUTpaT Qy HEOOX1THO 3HATH BHYTPIIIHIN aiamMeTp TpyOu
d (m). 3a mBuakocti V (M/c) Qy BU3Ha4YaThCs 3a OPMYJIOH0:

Qv = Vrd¥/4 (M%/c)

2.7)

Macosa Butpata Q, IS pimunHM 3 rycTHHOK p (Kr/M°) BH3HAYacThCA 3a

dbopmyioro:

Qu = p*Qy (kr/c)

(2.8)

IIpuknan po3paxyHKy BUTPATH BOAH 10 AiaMeTpy TPyOONpoBoay

JI71st BOOTOHY HU3BKOTO THCKY 3 BHYTPIIMIHIM AiamMeTpoM Tpyou 50 MM mMacoBy
BUTpATy MOKHA OI[IHUTH Yepe3 00’ €MHY BUTPATy 3a TAKUMU MTOKA3HUKAMH:

Q. = 3,14*0,052 (m?) 2 (m/c) / 4 = 3,925%10° (M%/C)
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Q.. = 1000 (xr/m®) 3,925*107 (m%/c) = 3,925 (xr/c)
['onuHHa BuTpara:
Qsarox = 3,925 (kr/c) 60 (xB/rox) 60 (¢/xB) = 14130 (xr/rom)

Quiron = 14,13 (1/TONM)

2.5 OuyiHKa crno)xueaHHs1 eHepail

OnHMM 13 OCHOBHHX CIOCOOIB BH3HAYEHHS CIIOKHBAHHS EHEPTii, B SKOMY
BUMIPHHKM HE BHKOPHUCTOBYIOTH, € OIlIHKa croxuBaHHA. Crocid 3acTOCOBYIOTH B
CUTYallisIX, KOJM BUMIPIOBAHHS €HEpPrii 1 ii MOTOKIB JIYMJIbHUKAMU HEMOXKJIUBE, a
CHOKMBAHHSI €HEPrii OIHIOITh 3a MapaMeTpaMud 1 PEKUMOM POOOTH HASIBHOTO
obnagHanHs. Ha mpakTuii (depe3 oOMeKeHHsI pecypciB 1 4acy) 1€ OJIMH 3 OCHOBHHUX
METO/IIB BU3HAYCHHS €HEPTOCMOKUBAHHS PI3HUMH CIOXXKMBa4aMHu Ha 00'ekTi. Piune
cnoxkuBaHHs eHeprii W (kBT*rox) onepxyroTh MUIIXOM MMEPEMHOKEHHSI HOMIHAJIBHOT
noTykHocTi obnanHanHs P (kBT) Ha koedillieHT cepeqHboro 3aBaHTakeHHs K,, (1ei
NO0OYyTOK Ja€ cepeaHe 3aBaHTaXEHHS OOJaJHaHHSA) Ta Ha Yac BUKOPUCTaHHS
oOasHaHHS OpoTAroM poky Ty, (roaun).

W=P*k, T, (2.9)

[lepeBara MeToy moJisira€ B TOMY, 110 JIJIsl BA3BHAYEHHS CIIO’KMBAHHS HE TOTP10H1
cremniajgbHl BUMIPDHUKH, a HEJOJIKOM € Te€, [0 BiH TIPYHTYETbCA Ha TEBHUX
npunymeHHax. Yepe3 HEOOXIOHICTh NpUWMATH NEBHI NPUIYUIEHHS METOJ A€
JOCTOBIPHI Ppe3yJIbTaTH 3a YMOBH, IO J0OpEe BiOMI OCOOJMBOCTI EKCIUTyaTallii
obnagHanHsa. Hanpukias, SKimo BijjoMa KiIbKICTh 1 MOTYXKHICTB JIAMII, SIK1 OCBITJIFOIOTh
MalJaHYMK TapKyBaHHS MAalllMH, a TaKOX 4Yac, MPOTATOM SIKOTO BIIPOJIOBXK POKY Il
JaMII YBIMKHEHI1, TO ONMUCYBaHUN METOJ] MOXE JIaTu JOCUTb TOUYHUN pe3ynbTar. J[ms
oOnagHaHHS, sIKe MPOTATOM BUPOOHUYOTO MPOIIECY 3MIHIOE MOTYKHICTh, PO3PAXyHOK
€HEProCMOKUBAHHS € CKIATHIMUM. Y [UX BUMAJKaX MOXYTh JOMOMOITH 3aMipH,
BUKOHAHI Ha 00JIalHaHHI Horo BupoOHUKamMu. KpiM TOro, MO)KHAa BUKOPUCTATH JaHl,
OMmyOJIIKOBaHI 1HCTUTYTaMH €HEpPreTUYHuX oOcTexkeHb. Jlyke yacTo OyBae Ba)kKO
BU3HAYHMTH TOYHO TPUBAIICTh POOOTH 00JIaqHAHHS. B Takux BUMaaKax MOXHa OMATATH
onepatopiB. Kpim Toro, skimo pobora oOjagHAHHS KOHTPOJIIOETHCS aBTOMATHYHO
(HampuKIIaa, BUMHUKAYe€M 3 TOJMHHUKOBUM MEXaHI3MOM), II€ TaKOXX MOXE JaTu
noTpiOHy 1H(pOpPMAILIiTO.

JInst yeninrHOro BUKOPHUCTAHHS B €HEProayAuTi CocoOy OLIHKK CHOKUBAHHS
ayIuTOp TIOBUHEH 3HATH JIOCTOBIpHE 3Ha4YeHHs Koe(illieHTa 3aBaHTaKCHHS
oOnagHaHHS Ta TPOBOAUTH TEPEXPECHy MEPEBIPKY Pe3yibTaTiB, MOPIBHIOIOYH iX 3
BIJIOMUMHU HOPMaMH Ta 3arajbHUM CIIOKHUBAHHSM €HEpTii.
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KitouoBUM MOMEHTOM BU3HAUYEHHS 00CSTY CIIOKMBAHHA 32 CIIOCOOOM OLIIHKHU €
30ip maHux. Po3rmsiHeMO MOXIHBI JKepena oJep:KaHHA HeoOXiaHoi iH(opmarlii
JETAIBHIIIE.

HominanbHa notyxkHicTh ob0sagnanHs. [{ro inpopmariito MoxHa ofepKaTh 3
KUTBKOX JIKeped, a came: 3 iHdopMmariiiHoi Tabnuyky (IIWiIbau) oONagHaHHSI, 3
THCTPYKIIi MO0 eKCIulyaTallii, 3 TOMepPEeAHbOr0 JO0CBiTy pOOOTH 3a BIJOMOIO
MOTYXHICTIO IIbOTO Y aHAJIOTIYHOTO 00 IHAHHSI.

KoedinieHT cepenHboro 3apanta;keHHsi. Xo4 115 iHopMaliis 1H011 MOXKe OyTH
oJiep)KaHa 3 1HCTPYKIIIT 4u OmyOJIIKOBAHUX OOCTEKEHb, ayJIUTOPY YacTO JOBOIUTHCS
CaMOCTIHO OI[IHIOBaTH BapiaHTW 3aBAHTAXKEHHS NPOTATOM EKCIUTyaTalliHOTO
nepiony. [HKonMM 1e Moxke OyTHM BH3HAYEHO 3a MOKa3aMU BUMIPHMKIB, HaNpUKIal,
CTalllOHAPHUX aMIIEPMETPIB YU CTPYMOBUMIPHHUX KIIIIIIIB.

Yac BUKOPUCTAHHSA 00JIaJJHAHHS BIPOJAOBK POKY. [HPopMmaris moxe OyTu
oJepKaHa 3a IOKa3aMU KOHTPOJBHUX MPHUCTPOIB 3a yYMOBH iX TOYHOI pPOOOTH.
Heo0Oxi1HO BpaxoByBaTH TpUBaJIl IHTEPBAIM pOOOTH OOJIaJHAHHS B PI3HUX PEKHUMAX,
HalpuKJaJ, Yy BHIIAJIKy ONTUMI3alll pOOOTH CHCTEM ONAIIOBAHHS 332 yMOBaMH
MIATPUMYBaHHS B IPUMILIEHHSAX P13HOT TEMIIEpaTypu B poOOUHid Ta M03apoOOUYuil yac.
OnuTyBaHHA ONEPATOPIB - TAKOXK JAOOpE HKEPETO A7l YTOYHEHHS TPUBAJIOCTI pOOOTH
oOJasiHaHHs, OJTHAK ONEPaTOPH YacTO HE BIIEBHEHI B TOMY, SIK YaCTO BUKOPHUCTOBYETHCS
nesike o0sanHa"HsA. ToMy Ciii pO3pi3HITH HEMpalode o0JagHaHHs 1 00IaHaAHHS,
AK€ (YHKIIOHYe HOpMaibHO. Po3paxoBylouum uac BUKOPHUCTAaHHS OOJaJHAHHS
BIIPOJIOBXK POKY, HEOOXIAHO OpaTu OO0 yBaru MpocToi OOJaJHAaHHA y 3B'SI3KY 3
3aMJIaHOBAHUMH Ta HE3aIUIaHOBAaHUMU MOTOYHUMHU PEMOHTAMH.

2.5.1 OuiHKa cnoXuBaHHS eneKkTpoeHeprii CUCTEMaMKn OCBITNEHHSA

OCKUJIbKY TI€BHI BHUJIM JIaMIT CTIOKMBAIOTh BIJIOMY TOTY>KHICTh (32 BUHSTKOM
JIAMIT 3 PETYJISITOPAMH OCBITJIICHOCTI), OCBITJIICHHS - II¢ HaBaHTA)XKCHHS, CIIOKHBAHHS
€JIEKTPOCHEPrii SKUM pPO3paxoBYeTbCS BIAHOCHO mpocTo. [lpukinan Bu3HAYEHHS
€HEeprocroXUBaHHs CUCTEMaMU OCBITJIEHHS! HaBeACHU B Tao. 2.5.

[lin yac OLIHIOBAHHS CIOKMBAHHS €HEPrii OCBITIIIOBAIBHUMHU CHUCTEMaMU
HEOOXI1JTHO BPaXOBYBaTH HaBEJEH1 HUKYE MIPKYBAHHS.

MaxkcumaibHa NOTYKHICTh CHCTEMH OCBITJICHHS L€ MOTYXHICTh Jami (BT), a
JUISL JIFOMIHECHEHTHUX 1 Ta30po3psAHUX JaMIl e ¥ MOTYKHICTh BUTpAT B KOJI
kepyBaHHs (BT). JlJamnu po3xaproBaHHs 3 BOJIb(PaMOBOIO Cripasuiio Ha Hanpyry 220B
HE BUMAararoTh HiSIKOTO MPHUCTPOIO KEPYyBaHHS OKPIM BHMHKaua, BTpaTaMd B SKOMY
HEXTYIOTh. BTpaTu moTyXHOCTI B IEpeTBOPIOBavYax raJOreHHUX JaMI HU3bKOI HAalpyTu
3BUYaiHO JocsratoTh 10% Big MOTYKHOCTI JIaMIL.

KoedinienT cepeanboro 3aBanta:keHnsi. TyT ciif OpaTu A0 yBaru JlaMIy, 1110
MPAITIOI0Th B PEXUMI PETyJIbOBaHOI OCBITJIEHOCTI. HeoOxXigHO BpaxoByBaTH TaKOXK
00CITyroByBaHHS OCBITIIOBAIBHOTO OOJagHaHHSA. Hampukiam, 3aBOACHKI IeXH 3
BUCOKHMMH CTENISIMU MOXYThb Matu B cepenHboMmy 10-20% HecnmpaBHHX JIaMIl MiX
YeproBUMH MOTOYHUMH PEMOHTAMHU.
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Yac BUKOpHMCTAaHHA 00JIaJJHAHHSI BIPOJAOB:K POKYy. lleit yac omiHIOETHCS.
BUXOJITYM 3 TPUBAJIOCTI poOOTH 3 BpaxyBaHHSIM 3aBaHTaxeHHs (odicu) 1 yacy
BUKOPUCTaHHA TMPUPOJHOTO OCBiTIeHHSA. HeoOxigHo Opatu 1[0 yBaru HasBHE
aBTOMAaTUYHE KEpyBaHHS.

Tadomuig 2.5 - BusHaueHHS CIIOKUBAHHSA OCBITJIIOBAJILHOTO OOJIaTHAHHS

YMOBH ekcrutyartaiii
n ) Bcranosnena Pigyne crioxu-
PUMILICHHA, [IOTYKHICTh Yac . BaHHA €Hepril
TEPUTOPII Y " | BukopucTaHHS Koedimient P
KBt P ’ 3apanTaxcenns | KBT-TOX
TOIUH
Odicuuii 610K 24 2400 0,5 28800
Mexaniammii 62 4900 0,8 243040
ex
JIuBapHwmii 1Iex 48 4900 0,8 188160
Cknan 18 2400 0,5 21600
Imoxenepruii 17 2400 0,7 28560
BiILIT
3osHimmHe 11 3600 0,9 35640
OCBITJICHHS
Paszom 180 545800

2.5.2 OuiHKa cnoXuBaHHS eHeprii enekTponpmMeogamMn BEHTUNATOPIB | MOMI

HaiiGib1ry KidbKICTh €HEprii Ha BUPOOHMIITBI CHOKUBAIOTH €JIEKTPOJBUTYHH.
Kpim npuBosy BepcTaTiB 1 MEXaHI3MIB, PI3HOMAHITTS SKUX 3aJE€XKHUTh Bl XapakTepy
BUPOOHUIITBA, MPAKTUYHO HA BCIX BUPOOHUITBAX €JIEKTPOJBUTYHHU 3aCTOCOBYIOTh IS
MIPUBEJICHHS B PyX BEHTUJISITOPIB, MOMII, JIIPTIB, KOHBEEPIB Ta KOMITPECOPIB.

HominanbHa mNOTYXKHICTh eJIeKTPOABMIYHiB. HowmiHaibHa MOTYXHICTb
JIBUTYHA 3BMYAHO BKa3aHa Ha Horo iHdopMarliiHii Tadauyii (IIHIbIi).

KoediuienTr cepennnoro  3aBanTaxkeHHsi. KoedimieHT  cepemaHbOro
3aBaHTAXEHHS MOXXHA BU3HAYWUTU 3a JIONIOMOIOK HAsABHOIO aMIEpMETpa 4Yu
CTPYMOBHMIpHHX KIIIiB. Floro MoskHa Tako OOUHCIUTH Yepe3 BUMipsHE OCTAYaHHS
MOBITPSL (BOAM), SIKE MOPIBHIOIOTH 3 HOMIHAJIBHOIO MPOAYKTHBHICTIO BEHTHUJISATOPA
(mommu), 3a MM CHIBBIAHOIICHHSM BHU3HAYalOTh BJIACHE C€HEPrOCIIOKUBAHHS (IIWB.
puc.2.9). HeoOXiiHO TakKoXX BpaxOBYBAaTH HASBHICTh CHCTEMHU aBTOMATHYHOTO
KEepyBaHHS NMPUBO/IB 3 PETYIbOBAHOIO MIBUAKICTIO.
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a) BEHTWIATOp: KpuBa | - perytoBaHs 3aCyBKOIO Ha BUXO/IL;

100

80

60

40

MoTyXHicTb, %

20
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Pucynox 2.9

KpHBA 2 - PEryJIFOBAHHS HAIIPABJISIFOUUM MIPUCTPOEM;
KpHBa 3 - YaCTOTHE PETYIIOBAHHS.

EKOHOMIA
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Butpatu, %

KpuBa | - peryaroBaHHs IPOCEIbHUM KJIaNlaHOM;
KpHUBa 2 - 4aCTOTHE PETYJIIOBAHHS.

- 3B'SI30K M1 BIJTHOCHOIO CITOKHMBAHOIO MOTY>KHICTIO Ta BITHOCHOIO

MPOJYKTUBHICTIO (BUTPATOIO) Il BEHTWIATOpA (a) Ta moMmu (0) B 3aJIe)KHOCTI Bij
CHoco0y perystoBaHHs.
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PoGoumnii yac BnpomaoBxk Ppoky. /s BU3HAYEHHS TPHUBAJIOCTI POOOTH
EJIEKTPOINPUBOAY CJIiJI BUXOAUTH 3 Tpadiky poOOTH 00iaHaHHS, IO 00CTYyTrOBYETHCS
BEHTWIALIMHOIO YW MOMIOBOIO cucTeMolo. [loTpiOHO TakoX BpaxoByBaTH
nepeOyBaHHS JABUTYHA B CTaHI Tapsdoro (XOJOJHOTO) Pe3epBy, a TaKOXX HASBHICTH
CUCTEMHU aBTOMAaTUYHOI'O KEPYBAHHS.

KinpkicTh eHeprii, IO CIOXHBAETbCS ABUTYHAMH BEHTWISATOPIB YU IOMII
3aNIeKUTh Bl HOMIHAJIBHOT TOTY>KHOCTI IBUTYHA 1 00CSITy BUKOHAHOI poOoTH. SKIIo
JIBUTYH, TIOTY>KHICTB SIKOTO BIIMIOBIJIa€ TOTY>KHOCT1 BEHTUJIATOPA YU HACOCa, TTOCTIHHO
Ipallo€e Ha MOBHY MOTYKHICTh, TO BiH 3a0€3Meuye 3arlaHOBaHU MaKCUMAaJIbHUN 00CsT
BEHTUJTIOBaHHS MOBITPS (moMIyBaHHs BoM ). OHAK, 4acTo el 00CST € HAITTUIIIKOBUM.
3MEHIIUTH HOro 3 BIJMNOBIIHUM 3MEHIIEHHSM €HEPrOCHOKMBAHHS MOXHA 3a
JIOTIOMOT'O10 3aCYBOK a00 pPEryiIrOBaHHIM IIBUIKOCTI 0OepTanHs aBuryHa. Ha puc. 2.9
HaBEJCHO 3B'A30K MDK BIJHOCHOIO CIIO)KMBAHOK TIOTY)KHICTIO Ta BIJHOCHOIO
MPOAYKTUBHICTIO (BUTPATOIO) JJIsi BeHTW IsATOpa (a) Ta momnu (0) B 3aJIEKHOCTI Bij
CrocoOy peryJiroBaHHs MPOJIYKTUBHOCTI MexaHi3MiB. Ha puc. 2.9 BunHO, 1110 a1 000X
MEXaHi3MIB BUKOPHCTAHHS MEXaHIYHUX MPUCTOCYBaHb, TaKMX SK 3aCyBKH, MEHII
e(eKTUBHE, HIXK €JIEKTPOHHUX pEryjsTOpiB IIBUAKOCTI JBUTYHA, HANPUKIAI,
PEryJaTOpiB YaCTOTH.

BusHayatoum  CHOXMBaHHS  €Heprii  OOEpTOBHUMH  €JIEKTPONPHUBOJAMHU
BEHTWIAATOPIB 1 MOMII, €HEProayuToOp MOBHHEH BPAXOBYBAaTH BCl IMEPENIUEHI BHILE
¢pakropu. lle nomomoke BHUSBUTU TMOTEHLIA] EHEProOlIaJHOCTI, HANpPUKIAd, 3a
paxyHOK €()eKTUBHOIO KEpPyBaHHS OTOKaMHU.

2.5.3 OuiHka CrnoXuBaHHA eHepril  NOBITPAHUMM | XONOAUSTbHUMMN
KoMnpecopamu
KepyBanus MOBITPSIHUMH 1 XOJOAUIIbHUMU KOMIIpECOpPaMH 3

€JIEKTPOTPUBOAHUMHU MTPUCTPOSIMH 3A1MCHIOIOTH YOTHPMa TOJIOBHUMHU CITOCOOAMH.

KepyBannss tuny '"yBiMKHyTH-BUMKHYTH". Lleii cnoci® 3acTocOBYIOTH B
OCHOBHOMY [IJIsl HEBEJIHMKHUX TMOPIIHEBUX KoMipecopiB. Kommpecop miaBHINye THCK
MOBITPS B CHUCTeMi, 1 y BHUIAJKy JOCSITHEHHS TEBHOTO 3HAYEHHS THUCKY JBUTYH
KOMITpecopa BUMHKAEThCA. Komu THCK 3HIKY€ETBCS, KOMIIPECOP 3HOBY BMUKAETHCSI.

KepyBannss Tumy ''3 HaBaHTa:xkeHHSM - Oe3 HaBaHTa:keHHs'. Lleil croci6
BUKOPUCTOBYIOTh JUIsl OUTBIINUX MOPIIHEBUX KOMIIPECOPIB, IS IKMX YaCTl BMUKAHHS 1
BUMUKAHHA MOXYTb BUKIMKATH TOUIKOJDKEHHS JBUTYHA. ToMy TyT y BHIAIKY
JIOCATHEHHs] 0a)XaHOTO PIBHA TUCKY BUKOPHCTOBYIOTH KJAallaHM, $IKI JI03BOJISIFOThH
MOPIITHSAM pyXaTucs 0€3 HaJCUIaHHS MOBITPS B pe3epByap CTHUCHEHOTo MmoBiTps. Lleit
METO/I JJO3BOJISIE 3a0IIAIUTH BEJIMKY KUTBKICTh €HEPTii, X0 KOMITPECOP, MPaIiordn 06e3
HABaHTa)XCHHS, BCE 11I€ CIIOKMBA€ 3HAYHY KUIbKICTh €HEPrIi.

KepyBaHnHs TNy ''moOBHe HABAHTAKEHHS - MOJIOBMHA HaBaHTa:keHHn'. Lle
BapiaHT OMKUCAHOI0 BUIIE CIIOCO0Y KEPYBaHHs, B SIKOMY ICHYE MOJIOKEHHS Mi>K TOBHUM
HaBaHTaXEHHAM 1 0€3 HaBaHTaXEHHS IMiJI 4ac SKOTO MEXaHI3M BUKOPHUCTOBYETHCS
HaIlOJIOBUHY, 11100 3MEHIITUTH PIBEHb BUPOOITKY MOBITPSI.
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KepyBannss Tunmy ''moBHe peryqoBanHs'. Ileii cmocid 3Bu4YaiitHO
BUKOPHUCTOBYIOTh ISl POTAIlIHHUX TBUHTOBUX KOMIIPECOPIB YU TypPOOKOMIIPECOPIB 1
JI03BOJISIE€ TOAABATH TMOBITPSI BIAMOBIAHO JO MOMUTY HAa HHOTO. B JEsIKUX BUIAIKax
MOJKJIMBA 3MiHA MPOJYKTUBHOCTI KOMIpecopa y criBBigHomeHH] 3:1, yu HaBiTh 4:1.
3BUYANHO IS I[OTO BUKOPUCTOBYIOTH 3MIHY POOOUYOro 00'eMy LMIIIHAPIB TBUHTA YU
TypOiHH, X0U B JIEIKHX BUMAJKaX BUKOPUCTOBYIOThH JIBUTYHH 31 3MIHHOIO HIBUAKICTIO
obepranHsa. OmHak, 3aBXIAM 31 3MEHIIICHHSM HaBaHTAXKCHHS Ma€ MICIIe 3MEHIIICHHS
e(hEeKTUBHOCTI.

Tenep 3ynuHMMOCS Ha JESKUX OCOOJIMBOCTAX, SIKI CJIIJ] BPaxOBYBaTH IiJ 4ac
BU3HAYEHHSI KIJIBKOCTI €JEKTPOEHEeprii, IO CHOXUBAIOTh JABUTYHH TMOBITPSHUX 1
XOJIOJUJIBHUX KOMIIPECOPIB.

HomiHajibHa NOTY:KHiCTh €JIeKTPOABUIYHIB. HoMiHalbHA MOTYXHICTH
JIBUTYHA 3BUYAHO BKa3aHa Ha Moro iH(opMaliiiHii Tabiui (Iuibal).

KoedinienT cepennboro 3aBanta:xkeHHsi. OliHka koeQillieHTa 3aBaHTAXEHHS
3BUYAITHO 0a3y€ThCs HA 3aMipax 4yacy poOOTH KOMIIPEcopa B PI3HUX PEKUMAX.

JlaH1 po HaBaHTa)XXEHHs JBUTYHA IS PI3HUX PEXKUMIB KOMIIPECOpa 3BUYANHO
MO/IA0Th 3aBOJIN-BUTOTOBIIIOBAY1 KOMIIPECOPIB.

Po0oumii yac BIpoaoBxk pokKy. L{eii mokazHUK I'PYHTYETHCS Ha KITBKOCTI TOAMH,
MPOTSTrOM SIKMX MOTPIOHE CTUCIE MOBITPS (OXOJOHKEHHS).

254 OuiHKka CNOXMBaHHA  €Hepril  iHWWMKM  enekTponpMBogamMn i
eneKkTpoHarpisanbHUM obragHaHHAM

KpiM BeHTUNSATOpPIB, TOMI 1 KOMIIPECOPIB OOEpPTOBI EIEKTPONPHUBOIU
3aCTOCOBYIOTH 1 B 1HIIOMY oOOianHaHHi. [lpukinagamMu MOXYTh CIYXUTH JidTH,
KOHBEEPH, BaKyyMH1 HAaCOCH 1 CEPBOIBUTYHH JIJII aBTOMATHYHOrO OOajHaHHA. JIJis
TAKOro OOJIaMHAHHA HEMa YITKMX MPaBWJI OIIHKU EJIEKTPOCHOoXuBaHHsA. KoxeH
BUMAJIOK PO3TJISAIAI0Th 1HMBIAYaJbHO.

EnexkTpoHarpiBajibHe  OOJaJHAHHS  MICTUTh IIUPOKY TraMmy MpHIIaJIiB
pI3HOMaHITHOrOo Tnpu3HayeHHs. CroauM BIJHOCATh YCTaTKyBaHHS  MIJNPUEMCTB
rPOMAJICBKOIO0 XapuyBaHHS (€JEeKTpUYHI Tieul), MpajeHb (CYLWIWJIbHI KamepH),
BUINPOOYBAJbHUX CTEHAIB (KJIIMAaTHU3AL[IHI KamepH). Y MPOMUCIOBOMY BHPOOHMIITBI
3aCTOCOBYIOTh €JIEKTpUYHE O0JIaHAHHSA, 10 TeHepye napy (A 3aBOACHKHUX IMPECIB,
napoBUX  CTepuiizaropiB).  EnexkTpuuHy  €Hepriro  BUKOPUCTOBYIOTh Y
BHCOKOTEMIIEPATYPHUX €JIEKTPOTEPMIYHHUX yYCTaHOBKAX (TIaBIeHHS — AJTIOMIHIIO;
iHQpauepBOHe, IHAYKIIHHE 1 BHCOKOYACTOTHE HArpiBaHHS, NpsIME PE3UCTHUBHE
HarpiBaHH:).

HaBpsinm un BUMaraerbcsi OlIHKA €HEPrOCHOKUBAHHS BHCOKOTEMIIEPATYpPHUX 1
€JIEKTPOHArpiBaJIbHUX TIPOIECIB, OCKIJIBKUA BIAMOBIAHE YCTAaTKyBaHHS Ma€ BJAacHI
miumibHUKY. OJTHAK, TSI HEBEJIMKUX KOPUCTYBAYiB OIlIHKA CTIOKWBAHHS, SIK MTPABUJIO,
€IMHUN MPaKTUYHUNA NUISIX BU3HAYEHHS KUTBKOCTI CIIOKUTOI €Heprii.

3ynuHUMOCS Tenep Ha o0CTaBUHAX, SIK1 CIiJ] BpaXOBYBAaTH MiJl YaC BU3HAYEHHS
HOMIHAJIBHOI MOTYKHOCTI 00JIaHaHHs, HOro KoedillieHTa cepeHbOro 3aBaHTAKEHHS

Ta PIYHOTO Yacy BUKOPUCTAHHS.
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HomiHnajibHA MOTY:KHiCTH 00JIaAHAHHA. 3BUYATHO HOMIHAJIbHA TMOTYXHICTh
oOJasiHaHHS BKa3yeThCs Ha Woro iHpopMariiHii Tabmuuni (mmmasai). Chaig 3BepHyTH
yBary, 1o uif JesKOro 00JaJJHaHHA MOKe BKa3yBaTUCS OKPEMO MOTYXHICTh MPUBOIY
1 IOTY>KHICTh HarpiBaJbHUX €JIEMEHTIB.

KoedinieHT cepeaHboro 3aBanta:keHHsi. TyT cllii BpaxoBYBaTu SIK MEPiOIH
HarpiBaHHs, KOJHM OOJIaJIHAHHS TPAIO€ Ha TOBHY TOTYXHICTh, TaK 1 Mepioau
OiATPUMaHHS TeMmIepaTypu 3 4acTKoBUM (Onm3pko 30%) CHOXUBaHHSM €HEprii.
OO6nanHaHHs, SIK€ TPALOE€ KOPOTKUMHU IMKJIAMHU, MOXE MaTh BUIIUN KOePIIie€HT
CEpeHbOI0 HaBaHTAXKEHHS, HIXK 00JIaAHAHHS, IO MPALIOE Ha OJTHOMY PiBHI MPOTITOM
TPUBAJIOTO Yacy.

Po6ouwnii yac BpooB:k poky. BuzHaueHHs 111€1 BETUYUHU € TPOOJIEMAaTUYHHM.
Haiixparuii MeTo/1 OIIIHKHM TPUBAJIOCTI pOOOTH IPOTITOM POKY - JIOCBIJ] OTIEPaTOPIB.

2.5.5 OuiHKka cnoXuBaHHs eHeprii napoHarpisanbHUM obnagHaHHAM

Jnst  KpYNMHHUX  CHOXKMBA4iB TEXHOJIOTIYHOI TMMapu  OOCAT  CHOXKUBAHHS
BU3HAYAETHCS HUBIXOM TNPSIMUX BHUMIPIB YW aHaII30M EHEPromoOTOKIB. AJje s
HEBEJIMKUX CMOKUBAYIB €IMHUM IIJISXOM BU3HAUECHHS KIUJIBKOCTI CIOKHUTOI €HEprii €
OI[IHKA CIOKWBaHHSI.

[IpuknagamMu mapoHarpiBaibHOrO OOJaJAHAHHSA MoOXXe OyTH OO0JaJHaHHS
MIIITPUEMCTB TPOMAJCHKOIO XapuyBaHHA (BapWJIbHI Ka3aHW, apOBapUJIbHI arapaTH),
oOnagHaHHS MpaieHb (MpajibHI MAIlIMHK, CYIIWIbHI KaMepH ), 00J1aTHaHHA 3 TPOIIECaMu
HarHiTaHHS Napy (aBTOKJIABHI CTEPUIII3aTOPU, KAYCTUUHI pe3epByapH), 00IalHAaHHS 3
cepeaHbOTEMITIEpaTypHUMHU TiporiecaMu (KyOoBi (hapOHUKHM, TEKCTUJIbHE CYIIIHHSA,
BUPOOHUIITBO TAIepy).

3ynmuHUMOCS Ha OOCTaBMHAX, SKI CJiJ BpPaxOBYBAaTH IIiJi 4aC BU3HAYCHHS
€HEProCIOKUBAHHS TapOHArpiBATLHUM OOJIaTHAHHSIM.

Hopma cnoxuBanHsa nmapu. Hopma crnoxvBaHHS mapu 3a3BU4all BKa3aHa Ha
iHpopMamiiiHii Tabmuurmi (mwmasal) obnagHaHHd. Hopma crokuBaHHS 3a7a€ThCs
CTOCOBHO TIEBHOTO THCKY Mapu. BiIXWIeHHs] TUCKY TapH BiJl HOPMOBAHOTO 3HAYCHHSI
MMOBMHHO OyTH BpaxoBaHE.

KoediuienT cepennboro 3apanraskeHHns. Lleii koediieHT BpaxoBye K Nep1oaU
HarpiBaHHs (KoJiM OOJIalHAHHS TMpalO€ Ha TOBHY TMOTYXKHICTh), TaKk 1 MEpioau
nigTpuMaHHs Temmepatypu (oOnagHanHs mpamioe 3 30% mnoryxkHicTio). OTxe,
oOJIalHaHHS, 10 TMPALIOE B PEXKUMI KOPOTKOYACHUX IMKJIIB, MOXKE MaTH OUIbIINN
KOe(DILIEHT CEPEeTHHOI0 3aBaHTAKEHHS, HIXK 00JIaJHAHHS, 1110 MPAIIO€ HA OJHOMY PiBHI
MPOTSTOM TPHUBAJIOrO Mepioay yacy. Jleske mapoHarpiBaibHe OOJaJHAHHS Ma€ JIHIIE
py4YHE KepyBaHHS, a, OT)Ke, MOKE€ MAaTH CTally HOPMY CIIOKUBAHHS MapH.

TpuBajicts po6oTu o0JaTHAHHSA BHPOAOBkK POKY. OIliHKA I1i€i BEIHMYUHU
4acTo € mpobsiemarnyHoro. Haiikpammii MeToJ OIlIHKY TOJUH POOOTH 00JIaHAHHS -
OTIUT OTEePaTOPiB.

39



2.5.6 OuiHKa crnoXmBaHHs eHeprii razoHarpiBanbHUM 06nagHaHHSAM.

Y BuUNAAKYy BHCOKOTEMIIEpATYpHUX TMPOLECIB KUIBKICTh CIOXHUTOrO Ta3zy
3BUYAHO BHUMIPIOIOTH JIIYMJIBHUKAMH, a00 0O0CAT HOTO CIIOKUBaHHA MOXE OyTH
oJiep)KaHMi 3 aHamizy MOTOKIB. OJHAaK MJid HEBEJIMKUX CIOXKHBA4iB KUIBKICTh
CIIO’KUTOIO Ta3y MOke OyTH BU3HA4YEHA 33 CIOCOOOM OLIIHKHU CIOKUBaHHSI.

[IpuknagamMu TUIIOBOTO HEBEJIMKOIO Ta30HATPIBAILHOTO 00JIaIHAHHI MOXKe OyTH
oOnagHaHHS TIAIPUEMCTB TPOMAACHKOTO XapdyBaHHs (Ta3oBi medi), oOJagHAHHS
npajieHb (CyIIWIbHI KaMmepu), oOOJaJHaHHS CEepeAHbOTEMIEPATypHUX IMPOIECIB,
oOJasiHaHHS BUCOKOTEMIIEPATYPHHUX MPOIECIB (TOMKOBI KaMepH).

[1ix yac oriHIOBAaHHS CTIO’KUBAHHS CHEPTii ra30HarpiBaIbHIM 00JIaTHAHHSM CJTi]T
BpaxoBYBaTH HAaBE/IEHI HUKYE MIPKyBaHHS.

Hopma cnoxuBanHsi razy. Hopma crioxxuBaHHS ra3y 3a3BU4ail OyBa€ BKa3aHOIO
Ha iHGopMariitHii TabaudI (mmiIba1) 061agHadHsa. YacTo moaaroTh IHTEpBa 3HAYEHb
(manpuxnaz 2,05-2,3 M3/rox), uuM BpaxoByHOTh HOPMAJIbHI BiJIXHUIIEHHS TEILIOTBOPHOI
3/IaTHOCTI Tazsy.

KoediuienT cepennboro 3aBaHTaskeHHsi. B 11bOoMy IMOKa3HUKY BpaxoOBYIOTh
nepioji HarpiBaHHs (KOJM 0OJIaHAHHS MPAIIOE HA TMOBHY MOTY)XHICTH) Ta MEPiOIU
OiATPUMaHHS —Temmeparypu (koiu oOnagHaHHs mnpamroe npudmuzno 3 30%
notyxHicTio) OTxe, o0IaHaHHS, SKE MPAIIOE B PEKUMI KOPOTKOTPUBAIUX ITUKIIIB,
MOXE€ MAaTH BUIIMKA KOEQIIIEHT 3aBAaHTAXXCHHS, HIK OOJIaJIHAHHS, SKE MpaIoe Ha
OJIHOMY pIBHI1 HaBaHTaXEHHS IPOTATOM TPUBAJIOTO Yacy.

TpuBajicts podoTu 00J1aJHAHHSA BIPOAOB:K PoKy. OIliHKA IIbOTO MOKa3HUKA
yacTo € mnpodiieMarnyHoro. Haiikpamuii cnoci®0 BU3HAYEHHS TPUBAJIOCTI poOOTU
o0JialHaHHS, 5K 1 B 0aratboX 1HIIKUX BUMAJKaX, - JIOCB1J ONEpaTopiB.

2.6 Bnpaeu
2.6.1 EHeproayguT TennoTu

Hegenuka TexctunibHa (habpuka MpoBOJAUTH aYAUT €HEPTOCTIOKUBAHHS KOTEJIbHI
1 mapoBoi cucremu. KoTenpHa mpaiftoe Ha JerkoMmy HaTOBOMY MaiuBi 1 BUPOOJIsE
mapy, sika BAKOPUCTOBYETHCS B HACTYITHUX IILISAX:

» Ky6oBi ¢papOHuKH
* IlpanbHi MalIMHU
» CymmuibHa Kamepa

looamkoei gioomocmi npo KomeabHy

3aranpHe crioxuBaHHA nanuBa ckiagae 1 350 000 miTpiB B pik, a cepeHs BHINA
TEIJIOTBOPHA 3AaTHICTh nanuBa - 40,5 M/[x/n. Cepenns Bapticth nanusa 0,09 €Bpo/n
IpY 3araJIbHUX piYHUX BUTpaTax Ha naiauso 121 500 €spo.

Koten TtecTyoTh Ha e(EKTUBHICTh TOpPIHHS LUIAXOM BUMIPIOBAHHS
TeMIepaTypu 1 BMICTY KUCHIO B ra3zax, 110 BIAXOASATh. Pe3ynbTaT TecTy nokasye, 1o
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KOTE€J1 Ma€ cepeqHi0 e(EeKTUBHICTh TOpiHHS, piBHY 82 %, BHUXOASYM 3 BHUIIOI
TETJIOTBOPHOT 371aTHOCTI. B KOTENbHIN HeMae JTYUIbHIKA TTAPOBUX TIOTOKIB.

Koren Bupo6:ase napy 3 HaAMipHEM THCKOM B 6,99 6ap (8,0 6ap aGcomIr0THOTrO
THCKY) 13 BCTaHOBJICHMM CTyIe€HEM CyxocTi, piBHoi 0,9. Jliarpama mocmiimKeHb
KOTEITBHOI YKa3ye Ha CEepeHI0 TeMIIepaTypy >KMBWJIbHOI Boam Ha piBHI 85°C.
Buxonmsiam 3 i€l iHdopmariii 3 BUKOPUCTAHHSIM TaOJWIb TEPMOIUHAMIUYHHUX
BJIACTUBOCTEH TMapW 1 BOJU, PO3PAXOBYEMO CHTAJBINIO Mapu 1 TMOBEPHEHOTO
KOHJICHCATY.

EnTanemis napu: 2 564 xJIx/kr
ExTanpmist DUDKUBIIOBAaHOI Boau: 356 kJDK/KT
Pi3Hung eHTanpmiin: 2 208 xJIx/kr

Jlooamkoei gioomocmi npo paopuxy

Ky6oBi hapOuukmu:

€ Tpu KyO0B1 (hapOHUKH, B SIK1 Uepe3 OJIUH MPOBIAHUN TPYOOIPOBIJI MOAAETHCS
napa. Ilapa, mo mnoctymae uepe3 1eil TpyOONpoBiJ, MOXKe OyTH BHUMIpsHa
Oe3nocepeTHL0  HANIMHUM  JIYWIBHUKOM Tapu, SKUH PErylsapHO MPOXOAUTH
nepearecrailito. 3apeectpoBano 7 150 TOHH CIIOKHUTOI Mapu 3a pik.

[IpanbHi MaIlIUHM :

Ha ¢alpuri € Tpu oauHaKoBi MpajibHI MAIIMHU, KOKHA 3 SIKMUX HArpiBa€ThCs
naporw. MakcumanabHa HOpMa TMapOCIOXUBAHHA KOXKHOT MammuHu ckiamgae 150 xr/
TOJIMHY, XO04Ya >ypHajd OOJIKy MIANPUEMCTBA TIOKa3ye, IO CEpPEeIHi pIBEHb
BUKOPHUCTOBYBAHHS TMapy KOXKHOIO MAIIMHOIO HOPMYETHCS B MeXkax 95 kr/ roauHa.
Ko’kHa nmpasibHa MaiimHa B cepeanboMy mpaioe 4 800 ronuH Ha pik.

CymuibHa Kamepa:

dabpuka Ma€e OJIHY CYIIWIbHY KaMepy, sKa CYIIUTh BUPOOU MicIis MpaHHs abo
¢dapOyBanus. CymmiibHa KaMepa Ma€e MPOCTY KOHCTPYKIIIIO, III0 BUKOPUCTOBYE IS
IPOCYIIIYBaHHA rapsiue cyxe noBiTps. [IoBITpst moJa€ThCst BEHTUISATOPOM 1
HArpiBaeTHCS MAPOBUM aKyMYJISITOPOM 3 CHCTEMOIO aBTOMAaTHYHOTO KOHTPOJIIO, SIKa
niaTpumye Temneparypy Ha piBHi 80°C.

[ToBiTpsi, 110 MOCTyMa€e B HarpiBaJIbHUN aKkymyJsiTop, mae temneparypy 20°C i
Iy’K€ HU3BKY BOJIOTICTh. OTXe, KIIbKICTh €Heprii, HeoOXiJHa IJii HarpiBaHHS 1Kr
HOBITPSL, OOYUCTIOETHCS TAKUM YHHOM:

Tennora = (80 -20) °C * 1,006 xIx/(xkr°C)= 60,36 k/x/kr.

Kanan s momaui moBiTPs B CYIIWIBHY KaMepy Mae IUIONIY MOTEPEYHOTO
nepetuny 3,8 M2, CepenHs IIBMAKICTH MOBITPA, SIKE IIOCTYIAE B CYIIMILHY KaMEPy
cknanae 4,1 m/c mpu ryctuni nositps 1,2 kr/m3. Cymmnsaa kamepa mpamoe 4 800
TOJIMH Ha PIiK.

(a) Po3paxynok nanuea i enepeii 6upoodienoi napu
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Po3zpaxyiiTe BMICT €Heprii B CIOKUTOMY 3a OJuH pik manusi (B ['J]x),
BHUXOJISTYH 3 BUIOI TETIOTBOPHOI 3MaTHOCTI. OOUYUCTITH KITBKICTD ITI€T €Heprii,
KOPHCHO BUKOPUCTAHOI B KOTJII HA BUPOOJICHHS MTapH, a TAKOXK KUTBKICTh €HEPT1i,
BTPAYCHOI 3 Ta3aMHU, 1110 BITXOSTh.

3a 10OMOT010 OTPUMAHUX BEIMYUH PO3PAXYUTE KiTbKICTh BUPOOJICHOI Mapu
0e3 ypaxyBaHHS TaKUX BTpaT KOTJA, IK BTPATH NPU TIPOTyBaHHI.

(b) Enepeisa, cnoscuma xyoosumu haponuxamu

3apeecTpoBaHe CIIOKUBAHHS Mapy TphoMa KyooBumu papoHmkamu ckiamae 7 150
TOHH B pik. Po3paxyiite BMICT eHeprii B CHOKMBaHIA Mapi, a TAKOXX €HEPreTHUHUN
€KBIBAJICHT BUKOPHUCTAHOI JUIsI TeHEepallii mapu MmajanuBa, BpaXOBYIOUH MPHU I[BOMY
e(eKTUBHICTh KOTJa, piBHY 82 %.

(c) Cnootcusanus enepzii npanbHUMU MaAUHAMU

BuxopucroByroun nany Buiie iHGOpMaIlito, po3paxyiTe eHeprito mnapu,
CIOKUTOT MpaTbHUMU MamuHaMu. OOUHCITITh TAKOK EHEPTeTUYHUHN €KBIBAJICHT
BUKOPHUCTAHOT /IJIs TeHepallii mapy najinuBa, BpaxoBYIOUH MPH IIbOMY €(hEeKTUBHICTD
KOTJa, piBHY 82 %.

(d) Cnoostcueanns enepeii cywmunvroro kamepoio

BuxopucroBytoun maHy Buiie iHdoOpMarliro, po3paxyuTe eHeprito mapw,
CIOXKHUTOI CYIIWJIBHOIO KaMeporo, a TaKOX OOYMCIUTE EHEPreTUYHHUM EeKBIBaJICHT
BUKOPHUCTAHOTO JIJIsl TeHEepaIlil 1i€1 mapy majvuBa, BpaxoBYIOUH MPHU 1IbOMY €(EeKTUBHICTh
KOTJa, piBHY 82 %.

(e) Iliozomosxa maonuuyi enepzoayoumy (uucma enepzisn)

Jl1s1 3aroBHEHHS TaOMUII 2.6 BUKOPUCTOBYHTE BiAMOBIAI HAa nuTanHs () - (d).
BiaMiThTe: OCKUIBKH OMUCYETHCA ayAUT BUKOPUCTOBYBAaHHSA "dUHUCTO1" €Heprii, MU
OKPEMO pO3paxOBYEMO BTpaTH 3 razamu, IO BIAXOIATH . BTpaTu B po3nomiiabHIN
MepeXi MOYKHA BUBHAYUTH IIJISTXOM B1JIHIMAHHS.
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Tabmurs 2.6 - AyauT yucToi eHeprii

CroxuBaHHS . %
. Bapricte
[IyHKT €Heprii 3a piK (€8po) CrnoxnBa
(I 1x) HHS
Ky6oBi hapOHuKu
[IpanpHi MaIMHA
CymuiibHa kamepa
Btpatu po3noaineHOT Mepexi
BTpaTu 3 razamu, 1o BiAXoasTh
Pazom 121 500 100,0

(F) ITiozomoexka mabauui enepzoayoumy (sanosa enepzis)

Jlyis 3amoBHEHHS TaOMI 2.7 BUKOPHUCTOBYHTE BiAMOBiAi Ha mutaHHs (a) - (d).
BiaMiThTe: OCKUIBKH OMHUCYETHCA ayJUT BUKOPUCTOBYBAaHHS "BaJIOBOI" €HEPrii, BTpATU
3 rasamu, IO BIAXOMASThb, PO3JAUICHI MDK KIHIIEBUMU CIOXHBayaMu. BTpatu B
PO3MOAUIBbHIN Mepexki MO>KHA BU3HAYUTH [UISIXOM BIJTHIMAHHS.

Tabmuus 2.7 - AyauT BajioBoi eHeprii

CnoxuBaHHs .
. Baprictb %
CnoxunBau eHeprii 3a pik (€Bpo) o T ——
(L)
Ky6o0Bi1 ¢papOHuKH
[IpanbHi MaIMHA
CymunpHa kamepa
Btpatu B po3noinbHii Mepexi
Pazom 121 500 100,0

2.6.2 AyaunT enektpoeHepril

Ha HeBenmukoMy 3aBo/ii MO BHUPOOHWIITBY IUIACTMACH TPOBOJMUTHCS ayIUT
CTIIO’KMBaHHS eNleKTpoeHeprii. OCHOBHI CIIOKHBaYl €HEPrii:

* BHyTpilHe OCBITICHHS
» 30BHIIIHE OCBITJICHHSA
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* EnektponpuBoau
» Crtucne noBiTps
* EnekTtpuyHe onamoBaHHS

3arajgpHe CIOKMBAHHS 3a piK (32 JaHUMU PaxXyHKIB KOMIIaHI{, [0 MOCTABJISIOTh
enekTpoeneprito) cknagae 1 605 880 kBrt-ron Baprictio 112 400 €Bpo. B mporueci
POBEACHHS €HEProay/IuTy BUPIIICHO PO3paxyBaTH CIIOKUBAHHS €JIEKTPUYHOI eHeprii
BHYTPIIITHIM 1 30BHIIIIHIM OCBITJICHHSIM IIJIIXOM OLIIHIOBaHHSI BCTAHOBJICHO1 IOTYKHOCTI
1 yacy BUKOPHCTOBYBAHHSI YCTaTKyBaHHS 3a piK B roguHax. s BUMIpOBaHHS
eHeprii, CIoXUTOI eNEKTPONPUBOAAMH, OYAyTh BUKOPUCTAHI pyYH1 TOKOBUMIPIOBAJIbHI
K, a JJs8 BUMIPIOBAaHHS E€HEPrOoCHOKMBAHHSA EJICKTPUYHUM OMNATIOBAHHAM -
NOPTATUBHUNA PEECTPATOp CHOXKMBAaHHA HaBaHTaKeHHs. CHOXUBaHHS EHeprii
MOBITPSIHUM KOMIPECOPOM Oyjie OI[IHEHO IUISXOM HarjsiAy TPUBAJIOCTI POOOTH
YCTaTKyBaHHS B yMOBaX ITOBHOTO HAaBaHTAKCHHS, IMOJOBHHHOTO HaBaHTAKCHHS, Oe€3
HaBaHTakeHHs. B pe3ynbTari OyAe MIATOTOBICHUN EHEProayiuT 3 BpaxXyBaHHSIM
"HEBpaxoBaHOI'0" €HEProCIOKUBAHHS, BU3HAUYEHOI'0 METOA0M BiITHIMAHHS.

(a) Po3paxynok enepzocnoxcueants 0y 6HympiuiHb020 0C8IMAeHHA

VY X041 eHepreTHYHOro JOCIIKEHHS BU3HAaYeHa HACTYITHA KIJIbKICTD 1 THII JIAMII
BHYTPILIHBOT'O OCBITJICHHS:

OdicH1 npuMiIIeHHS:

25 CBITWIBHHKIB 3 ()IIyOPECLIEHTHUMH JIAaMITAMH TTOTYKHICTIO

58 BT, BCTaHOBJICHHMH 1O OJHIM;

42 CcBITWIBHHUKY 3 (DITyOPECUEHTHUMU JamMIaMu NOTYXHIcTio 58 BT,

BCTaHOBJIECHUMHU I10 JBI;

3aBOJICHKI IPUMIIIICHHS:

12 namm tumma GLS notysxHicTio 100 Br;

72 nammu tuna SON nortyxHicTio 250 Br.

Onuparoyuch Ha TaHUX MACMOPTIB MiANMPUEMCTB-BUTOTIBHUKIB JIaMII,
BU3HAUYEHA 3arajbHa HOpMa CIOKUBAHHS €JIEKTPOCHEPTii KOXKHOIO JIaMIIOKO:

diryopeciieHTHI TaMITK TTOTYXKHICTIO 58 BT: 3aranpHa moTyxHicTh B Mepexi = 70BT.
Jlammu Tuma GLS notyxHaicTio 100 BT: 3aransna nmoTyxHicTh B Mepexi = 100 Br.
Jlamnu Tuna SON noty»kHicTio 250 BT: 3araibHa NOTYKHICTh B Mepexi = 276 BT.

OnuTyBaHHs MpaliBHUKIB TOKA3aJ10, 10 B 0()icax OCBITIECHHS BUKOPUCTOBYETHCS
66 roIuH Ha TWXKJeHb * 50 THXKHIB Ha PIK, a B 3aBOJICBKUX IMPUMIIIEHHSIX - 96 ToAMH Ha
THxAeHb * 50 THXKHIB Ha pik. Buxoasuu 3 Toro (akTy, 1110 He BC1 JIAMIH 3HAXOJSATHCA B
pobouoMy cTaHi 1 1110 B 0picax OCBITIIOBAILHI IPUJIAIN 1HOII BUMUKAIOTHCSI, BUPIIICHO
OPUIHATH, 110 Koe(DilieHT BUKOpUCTaHHS A0piBHIOE 0,7 1715 ohicHUX npumiiiess 1 0,85
- ISl 3aBOJICHKHX.
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Po3paxyiiTe BCTaHOBIICHI HABAHTAXKCHHS 1 pIYHE EHEPTrOCMOXUBAHHS JIJIS
BHYTPIIITHLOTO OCBITJICHHSI.

(6) Po3paxyHok eHep2oCcnoX}cu8anHa 01 308HIUIHbOZ0 OCBIMICHHA

VY X011 eHEPreTUYHOTO JOCIKSHHS BU3HAaUCHAa HACTYITHA KIJIBKICTh 1 THII JIAaMIT
30BHIIIIHBOTO OCBITJICHHS

22 nammu Tina SON notyxHictio 70 BT

[ pyHTYIOUKCH Ha JIAHUX [ACIIOPTIB BUPOOHUKIB, BU3HAUYEHO, IO /IS JAHOTO TUILY
JIaMIT TIOTYKHICTh B Mepexi piBHa 81 Br. Jlamnu KoHTpo00TECS (DOTOCIIEMEHTAMH, 1
M0 JIOCBiY BiZIOMO, IO BOHHU B CEPEAHHOMY BHKOPHUCTOBYIOTHCA 10 roaWH Ha JEHb
(3650 romun Ha pik) npu KoediuieHTi BUKopucTaHHs (0,85, MO BpaxoBye MOJOMKHU
OCBITJIFOBAJIBHOTO YCTaTKyBaHHS.

Po3paxyiiTe BcTaHOBJEHI HaBaHTAXCHHS 1 pIYHE EHEProCHOXUBAHHS IS
30BHIIIHHFOTO OCBITJICHHS.

(C) Po3paxynok enepeocnoxcueanHs ei1eKmponpueooamu

Ha 3aBoai € ciM eneKTpOnpHuBO/IB, IO BUKOPUCTOBYIOTHCS Y BUPOOHUUOMY
nporieci. [TpuBoau marots 6upku Big "A" 10 "G". Bcei qBurynu — tpudasHi, ;KUBICHHSIM
B 0,4 kB. 3Haroum, 1110 OUIBIIICTH JBUTYHIB HA TPAKTHUIIl CIIOKUBAE MEHIIIE EHEPTii, HIXK
JI03BOJIAE€ iX HOMIHAJIbHA TMOTYXKHICTh, HEOOXITHO 3MIPSITH MOTYKHICTh, CIOXXUBAHY
KOXXHUM €JICKTPOINPHUBOJIOM 32 JOMOMOTOI0 PYYHUX TOKOBUMIPIOBAJIBHUX KIIIIIB.
Bci mBurynu matote go0pe 30aaHcoBaHui (ha30BHMl CTPYM, OTKE, MOXHA JIETKO
po3paxyBatu "cepenuiit" cTpym. IloTiMm HEOOXigHO OOYHCIUTH HOPMY
€HEPrOCTIOKUBAHHS JIsI KOSKHOTO €JIEKTPONPHUBOTY 1O (HOpMYITi:

P(kBT)= \/3* U(KB)* I(A)* cos ¢
VY KOXHOMY BUMAIKy I PO3PAaXyHKY EHEPrOCMOXKUBAHHS MM TPUIMAEMO
koediiieHT noTy>kHocTi cos @ = 0,8. Hmwkue mpencraBieHi po3paxyHKH MO KOKHOMY

nBUryHy. Po3paxyiite (hakTHUHE CIIOKMBAHHS MOTYXKHOCTI.

ITIpuBon IlacmoptHa Tabmuuka Cepenniit ctpym CepeaHs CrioKuBaHa MOTYXKHICTh

A 7,5 kBt 10A kBT
B 7,5 kBt 12A kBT
C 35,0 kBt 55A kBT
D 18,5 kBt 30A kBT
E 18,5 kBt 25A kBT




F 32,0 kBt 45A kBT

G 15,5 kBt 25A kBT

OnuTyBaHHS ONEpaTOPiB 3aBOJY MOKA3aJI0, 10 3 96 poOOUYMX TOJUH B TUKIACHb
(4800 ronuH B piK) BAKOPUCTOBYBAHHSI IBUTYHIB CKIIQJIA€"

[TpuBox A: 70% ITpuBon B: 50%
[Tpusox C: 50% [Tpuson D: 80%
ITpuBon E: 80% IIpuBon F: 70%
[TpuBon G: 50%

3acTocyiiTe pAaHl KOEQIIMIEHTH 1O BEIUYMHH CEPEIAHBOTO CIIOKUBAHHS

MOTY>KHOCTI, PO3PaxOBaHOI BHILE, 1 3HAUITh pIYHE EHEPTrOCIIOKUBAHHS.

(d) Po3paxynox enepzocnoicueants nogimpaHum KOMnRpecopom

Ha 3aBo;i € [BOCTYNCHEBHIl MOpPIIHEBMH KoMIpecop. Moro IBHTYH Mae
notyxHicTh 110 kBt. Cucrema perymioBaHHs KoMrpecopa 3a0e3rneuye HeoOX1THUMN
TUCK NUISIXOM TEPEMHKAaHHS TPbOX CTallld YIPaBIIHHS: TMOBHOTO HABaHTAXKCHHS,
MOJIOBUHM  HaBaHTaXeHHs, 0e3  HaBaHTaxeHHs. Jlani  mianpueMcTBa 10
€HEPrOCIIOKUBAHHIO 1 BUPOOJIEHHIO TOBITPS HAa KOXHIN 3 IUX CTajid MpeacTaBlIeHI
HIDKYE:

[Ipn moBHOMY HaBaHTa)ke€HH1: MOTYkHICcTh 100 kBT;
[Ipy MOJOBUHHOMY HaBaHTa)XEHHI: MOTYKHICTb 65 KBT;
be3 HaBaHTa)KeHHSI: MOTYKHICTh 28 KBT.

Bu cnoctepiraere po6oTy kKoMnpecopa NpoTsArom 15 XBUIIMH HOPMaJIbHOI
BUPOOHUYOI AisUTbHOCTI. Yac, BUTpaueHHUI Ha KOKHY KOHTPOJIBHY CTa/lil0, CKIIAIAE:

[Ipy noBHOMY HaBaHTaxk€HHI: 385 CeKyH]

[Tpu nonoBuH1 HaBaHTakeHHA: 410 cexyHA
be3 HaBaHTaXKEHHS: 105 cexynn
3arajbpHui Jac: 900 cexyHn

Po3paxyiiTe cepeiHio HOpMY CITOKUBAHHS 1 pIYHE CIIOKUBAHHS €JICKTPUYHOT
€Heprii 3a yMOBH, 1110 KOMIIpecop Tpaifoe 96 TouH Ha THXKICHb, 50 THXKHIB Ha PIK.

() Po3paxynok eHepzoCnoscUBaHHA e1eKMPUUHUM ONATI08AHHAM
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3aBoJ Ma€ JBa €ICKTPOHArPiBATbHI €JIEMEHTH, ITI0 BUKOPUCTOBYIOTHCS IS
MiirpiBy miactMacu nepea popmyBaHHsaM. /[0 ycTaTKyBaHHS Ha BiCIM TOJIMH
MIPUETHYETHCS TOPTATUBHUN €IEKTPUYHUN PEECTPATOP CIOKUBAHHS
HaBaHTaXeHHs. OTpUMaHi HACTYIIHI Pe3yJbTaTH:

Mamunaa Ne 1: 560 xBr-rogmna
Maimaa Ne 2: 525 xBr-rogmna

Po3paxyiiTe BeIMUNHY PIYHOTO CHEPrOCIIOKUBAHHS JIJISI €JIEKTPOHATPIBATBHUX
€JIEMEHTIB [P YMOBI , III0 BOHH NPAIIOIOTh 96 TOMH Ha THKICHB, SO THXKHIB Ha
piK.

() ITiozomoeka 36imy no enepzoayoumy

3aHeciTh BIANOBIJI MO po3Auiax (a) - (e) B Tabmuiro 2.8, a TaKoX HUISIXOM
BITHIMAHHS poO3paxyiiTe "HeBpaxoBaHe" EHEProCHoKMBAaHHS. 3alOBHITH TaOJHUIIIO,
MIPOCTABUBIIIA HAIIPOTH KOXKHOI KaTeropili eHEproKopucTyBaya CepeiHi0 BapTICTh 1
pO3paxyBaBIIIU BIACOTOK €HEProCIOKUBAHHS BiJ] 3arajlbHOI KIJIBKOCTI €HEeprii.

Tabmurs 2.8 - AyauT enekTpoeHeprii

Prame Piyni BuTparu; %
CnoxuBau CIIO’KWBaHHS
€BpPO CIIOKMBAaHHS
kBT-ronun
BHyTpillIHE OCBITICHHS
30BHIIIHE OCBITJICHHS
Enexrponpusoan
Crucne noBiTps
Enexrpuune onanroBaHHs
Pazom 1 605 880 112700 100,0

2.7 lMpuknadu numaHb Mecmoeo20 KOHMPOJIHo

1. BkazaTu BIJAMOBIIHICTE OCOOJUBOCTEH OIIHKH EHEPrOCIOXUBAHHS Pi3HUX
BHU/IIB YCTaTKyBaHHS

2. SIK OLIIHUTH €HEeproClOKMUBAHHS KOMI'toTepa?

3. BkazaTtu npaBuiibHI O0agaHCH Macu KOTJIaA.

4. Illo Take TUMYACOB1 BUMIPHUKU?

5. [Ipu anami3i MOTOKIB €HEPTii B TEINIOOOMIHHHKY 3a3BUYail BU3HAYAIOTh. ..

6. Ilpu anHami3zi EHEPromoTOKiB  XOJOAWJIBHOI  YCTAaHOBKM  MOXKHa
BUKOPUCTOBYBATH HACTYIHI OaaHCH (HEXTYIOYH BTpaTaMu B TpyOONpPOBOIAX). ..

7. [loka3zaukoM eheKTUBHOT poOOTH rpaiupHI XOJOAUIEHOT YCTAHOBKH €

8. Sk TouHiIlIe BUBHAYUTH MOTYKHICTh OCBITIIOBAJIBHOI JamMmu?
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9. Axi i MOXYTb IocATaTUCS B eHeproayauTi (300pi 1 aHasi31 JaHuX)?

10. SIxi mpunaau BUMIPIOIOTH KUTBKICTh CIIOKHUTOT €HEeprii?

11. 1o 3aMipsie TETUIOBHIA JIIYMITHHUK?

12. Illo xapakTepusye NpeACTaBICHI HUKYE BUIN PETYITIOBAaHHS KOMIIPECOPIB?

13. Ha3BiTh HallOUIBII TOYHUN CIIOCIO OLIIHKH BUTPATH CIIOKHUTO1 €HEprii.

14. PosramryBaTu crocoOu peryiaioBaHHS BEHTHIATOpPA MO €(QEKTHBHOCTI,
MOYMHAIOYH 3 HaiiMeHI €()eKTUBHOTO

15. YV yoMy cyTh METOAY YaCTKOBOTO BUMIPIOBAHHS?

16. Jlns sSxkuX BUIAJKIB € HAWHOLIBII 3aCTOCOBAHHUM PO3PaXYHKOBHUM METOJI
CIO’KMBAHHS MajInuBa?

17. SIx OLIHUTH KUTBKICTB BYT'LLIS 1110 30€pIraeThCs Ha BIAKPUTOMY MaTaHUUKY ?

18. II]lo MOkHa BUKOPUCTOBYBATH JJIsl BAMIPIOBAHHS BUTPATH PIIUHU?

19. V doMmy cyTb METOAY pErpeciiiHOro aHai3dy MpH MPOBEAECHHI HEMPSIMOIro
BHUMIPIOBaHHS €HEPTii?

20. IIlo MoXHa BIJHECTHM [0 MOCTIMHOTO HABAHTAXXEHHS KOTEJIBHOIO MpU
perpeciiiHoMy aHai3i?

21.11lo MoOXHAa BIAHECTH 10 3MIHHOTO HAaBaHTAXKCHHS KOTEIBHOIO TIPH
perpeciiiHOMy aHaTi31?

22. Jlnsg SIKOro YCTaTKyBaHHS PEKOMEHAYEThCS BUKOPUCTAHHS MEPEBIPOYHUX
TECTIB?

23. Ha yoMy 6a3yeTbcst METOJT IEPEBIPOYHOTO TECTY?

24.Y 4oMy CyTh METO/Y HEMPSIMOTO BUMIPIOBaHHS?

25. 1o HeoOX1HO 3HATH 7Sl OI[IHKU €(DEKTUBHOCTI poOOTH KOTa ?

26. Y aKkoMy BUNaJIKy BUKOPUCTOBYETHCSI METOJ OLIIHKU CIIOKUBAHHS?

27. Slxke 3 mKepen TPO HOMIHAIBHY TMOTY)XKHICTh YCTaHOBKH HaWOUIBII
JOCTOBIpHE?

28. llo HeoOXiIHO 3HATH AJIA MiIPaXyHKy BUTPATH CEPEIOBHUIIA B TPYOOTIPOBO/Ii?
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3 AHANI3 3IBPAHNX OAHNX

3.1 CniecmaeneHHsi i nepexpecHa nepeegipka OaHUX MpoO
eHep20CrnoXueaHHs

[Ticns 3aBepieHHs 300py iHdopMallli Mpo CIOXWBaHHS €HEprii Ha IMijAcTaBl
BUMIPIOBaHb, OIIIHKM 1 aHalli3y IMOTOKIB €Heprii BUKOHYIOTh CITIBCTABJICHHS JTaHHUX
IUISIXOM JTOJIaBaHHS BHKOPHMCTAHOI BCIMa CIIO)KMBAa4aMU EJIEKTPOCHEPrii, TEIUIOTH,
napu, Tomro. L5 mponenypa aeranbHO MOBUHHA OyTH 3MIMCHEHA 10 POBEACHHS aHATI3Y
€HEepProcroXKUBaHHsI, 00 MPU aHami31 ayJUTOp OMEpyBaB SKOMOTA JOCTOBIPHIIINMHU
naauMu. [1i1 9ac criBCTaBICHHS TaHUX MOXE BUSBUTHCS HEBIIMOBIIHICTh, TOOTO cyma
IHIUBITyaIbBHOTO EHEPTrOCIIOKMBAHHS HE 3aBXKIW Y3TOKYETHCS 3 BHUMIPSHAM
3araJbHUM €HEpPrOCIOXUBAaHHAM. SIKIIO BHSBJIEHO BEIMKI BIAMIHHOCTI MIXK CYMOO
MIOKa31B OKPEMUX JIIYUJIbHUKIB, BCTAHOBJICHHX Ha 00'€KTi, 1 OCHOBHOTO JIYMJIBHUKA, TO
MOYKHA BUKOHATH Takl Jii:

o 3'sICyBaTH, YU € TAKOTO K MOPSAIKY Pi3HULA MICSIYHUX TTOKA31B;

o 3'sCyBaTH, YU € cepel 00'€KTOBHMX JIYMIBHUKIB TaKi, MOKAa3u SIKMX HE
3UUTYIOTHCA 1 HE 00JIIKOBYIOThCS;

o 3'sICyBaTH, UM € HEKOHTPOJIbOBAH1 CIIOKKUBAYl €HEPTii;

J IPOBECTU MPOTATOM THXKHS IIOJEHHE 3YUTYBAHHS JIYWIbHUKIB 1
BU3HAYCHHS PO301KHOCTEH;
o NEPEBIPUTH CIIBBIAHOIIEHHS HOMIHAJIBHUX MapaMeTpiB JIYMIBHUKIB 1 1X

MEPETBOPIOBAYIB (HAMPUKIIAJ, HOMIHAJBHUX CTPYMIB TpaHC(OpPMATOpiB CTpyMy) 1
JIMCHUX 3HAYCHB ITOTOKIB;

o 3IIMCHUTH MOBIPKY M1T03PUIMX JIYMIbHUKIB.

JI1st BUSIBJICHHSI TIOMUJIOK, JTOMYIIEHUX B XOJ1 OOCTEKEHHS YM CITIBCTaBJICHHS
JaHUX, TPOBOJMTHCS TEpeXpecHa IepeBipka NaHuX. ICHye KigbKa pI3HUX METOIB
MePEBIPKU MPABUIILHOCTI BUMIPSHOTO YH OI[IHEHOTO €HEPTOCIIOKHUBAHHS:

° BX1JIHUM-BUX1JHUN MaMBHO-CHEPTreTUUHUM OaJlaHC;
° OajaHC Macu;

o e(eKTUBHICTh BUKOPUCTAHHS CHEPTii;

o MOPIBHSHHS 3 MOKa3HUKaMH pOOOTH.

3.1.1 BxigHMn-BnxigH1Mn nanuBHO-eHepreTuyHum 6anaHc

PosristHeMo mpukiian mpoBeaeHHS ayIUTy €JIEKTPOSHEePTii Ha 3aBOojli. AyIUTOp
BU3HAYMB PIYHE CTIOKMBAHHS EJICKTPOCHEPTii, PO3AUIMB MOr0 Ha YOTHPU KaTeropii
BUKOPHCTAHHS: OCBITJICHHS, BEHTHJIALIIS, CTUCIIC TIOBITPS Ta iHIa eHepris (tadm. 3.1).
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Ta6nuis 3.1 - CrioskuBaHHS HiAITPUEMCTBOM €JIEKTPOCHEPTii

netporiamma oy 4203250 kBr*ron
ITepeBipeHe criO)KMBaHHS €HEPTii

- OCBITJICHHS 980000 xBt*ron

- BEHTWIALISA 250000 xkBt*ron

- CTHCHEHE TTOBITPS 14120000 kBt*ropg
- HeBUPOOHMYA CHEPTis 1258500 kB1*ron
CymapHe CoKMBaHHS 3900500 kBt*ron

Pi3HuIIM MK 3arajlbHUM 1 CyMapHUM crioskuBaHHAM - 302750 kBt-rox (7,2% Bifg
3arajbHOTO CIIOXKUBaHHs). OOUHUCIUBIIY CyMapH1 CTIOKUBaHHS, AyUTOP 3ayBaXkKHB, 10
g BeiuumHa Ha  7,2%  MeHIe  aHaJOTIYHOi  BEJIWYWHHU, 3a]iKCOBaHO1
CJIICKTPOIYIWIBHUKOM TianpueMcTBa. Ll pi3HuIse Moxe OyTH BiJgHeceHa Ha
PI3HOMAaHITHI HEBEJIMKI CIIOXKMBadi. Y BHUITQJIKy, SKIIO PI3HULS TyKE BEIUKA YU
BiJl'€MHa, 1€ BKa3y€ Ha MOMUJIKY B ayJuTIl, SKa MOBUHHA OyTH BHUSBJIEHA. 3a3HAUYMMO,
110 Y BUNIAJKY TaKoi po301>KHOCTI IPU CKJIaJIaHH1 OallaHCy 1010 CIIOKUBAHHS rasy, 11e
MOTJI0 TOTPeOyBaTH JOJATKOBUX AOCIIIKEHB, TOMY II10, 3a3BUYaid, HSKOHTPOJIhOBAHUX
CIIO’KMBAaYIB Ta3y HEMA.

PosrasineMo npyruii npukian, ayaut KoTenbHi (Tad1.3.2). TyT cnoxkure najamBo
MHOaTh Ha TEIMJIOTBOPHY 3[IaTHICTh, & BUPOOJIEHY KIJIbKICTh MApPU - HA M1JBUIIEHHS
eHTanbmli. TakuM YMHOM, OAEP)KYEMO €HEPrilo MajavBa 1 €HEPriio Mapyu B OJHAKOBUX
onunuisix eHeprii - B ['J[>x. Ockibku mapoBi KOTJIM HE MOXKYTb IOCATATH TaKOi BUCOKOT
eheKkTUBHOCTI (OaslaHC CKJIaJICHO 3a BUILOIO TETUIOTBOPHOIO 3[ATHICTIO), K OJepKaHa
B HABEJICHOMY MPUKIIAJIL, 11€ CBIIYUTH PO MOMUJIKY B ayauTi. [lesiki gani moTpedyroTh
MIEPEBIPKHU.

Tabmuns 3.2 - [lanuBHO-eHepreTHyHUI OaaHc NapoBOro KOTJa

3aranpHe CIIOKMBAHHS TaInBa (Ma3yT) 1570420 kr
TennoTBOpHA 3/1aTHICTH MaJINBa 40,6 M [Ix/kr
Pa3om nmanuBHa eHepris 63759 I'JIx
Bcboro Bupo6ieHo napu 25200 ToH
EnTanemnis napu 2730 xJx/xr
EnTanbmis >kuBUIBLHOT BOJIU KOTJIA 293 xJIx/xr
Pazom enepris napu 61412 I'JIx
Po3paxynkona edextuBHicTh (KK/) 96,3%
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3.1.2. BanaHc macw.

[lepexpecHa mepeBipka 3a OaJlaHCOM Macu Tapu 1 KOHJEHCATy MOXe OyTu
3aCTOCOBaHa JI0 TapoBoro koTia. Ha puc. 3.1 moka3aHi OTOKHM MapH 1 BOIH, sIKi MOXKYTh
OyTy BUMIpSIHI B CUCTEMI TTapOreHeparlii Ta yThIi3alii.

q
* <‘|‘L | Brpolumnye BupoGuu-e ) L

K obnap HAKMA OBNANHBHHA
orTen ’ (TennooGmi)
,_..}_ —— l'/, Muiresi itk (BNprCXyBaHHA) |
St “ S sTIpa™
Npoaysxa T 77 /f
L
[ l 36upay l
KOHABHCATY T
KONOAHS BONS NKHBTIEHHA *

Pucynok 3.1 [loToku napu 1 BOJM B CUCTEMI TAPOCIIOKUBAHHS.

BupoOiieHa mapa BHKOPHUCTOBYETHCS B TEIJIOOOMIHHHMKAX 1 MapOIHKEKTOpax
(BmpuCcKyBayax) BUpOOHHYOro oOJagHaHHS 1, KpIM TOTO, YaCTHHA MApU BUTIKAE YEpeE3
PI3HOrO pOAYy HEUIUIBHOCTI MmaponpoBoAiB. Ilpumyctrmo, mo ayauTop BH3HAYUB
CHOKMBAHHS MAapU TEINIOOOMIHHUKAMHU Ta 1HXKEKTOPHUMU yCTaHOBKaMH. L{i 3HaueHHs
JI0JTAt0THCS 1 TOPIBHIOIOTHCS 3 3arajIbHOIO KITBKICTIO BUPOOJIeHO0T mapu. SIKIIo 111 cyma
BUSBJISIETHCS OUTBIIE 3araibHOI KUTHBKOCTI BUPOOJICHOT MapH, TO CTAE OYEBUIHUM, 1110
NpUHANMHI OJTHA 3 TPHOX BEJIMYMH BUMIpsiHA HEBIpHO. HacTymHUM KpoKOoM MOxe OyTu
nepeBipKa TOYHOCTI JIYMJIbHUKA Mapu. sl IbOro MOPIBHIOIOTH MOKAa3H JIYMUIIbHUKA
napH 3 Moka3aMu JIIYMIIbHUKA KUBUIIBHOT BOJM (SKIIIO BiH HAassBHUIN), 200 3 BEIIMYUHOIO
CIOKMBAHHS TajMBa, MMOMHOXEHOIO Ha BUMIPSHY €(EeKTHUBHICTh TOpiHHA. Ko 11
MEPEBIPKA TMOKA3yI0Th, 110 JIYWJIBHUK MMApU MPAIlO€ TOYHO, TO MNEPEOLTbIIEHUM
BUSIBWIOCS CIIOYKWBAHHS Mapy TEIJIOOOMIHHUKAMU 1 (41) TApOIHXEKTOPaMHU.

3a3HauyuMo, 1110 HaBEAECH1 MPUKJIIAU € CXOXKUMH 3 TAMU, 1O PO3TIISHYTI B PO3A1III
aHai3y MOTOKIB €Heprii Ta Macu npu 30upaHHi faHux (auB. 2.4). Pi3HuLS B TOMY, 110
TOJ1 METOIO OYyJIO 3HANTH HEB1IOMI MOTOKH €HEPTii, a 3apa3, KOJIU MOTOKHU BIJIOMI, METa
- IEPEBIPUTHU NIPABUIBHICTH 310paHoi iHpopMallii.

Hactynuuii etan mepexpecHoi MepeBIpKH 3a 0ajaHCOM MAacH - TOPIBHSHHS
KUIBKOCTI ~ CIIOXHUTOI  1HXKEKTOpAaMH  KUIBKOCTI Tapu 3  KUIBKICTIO  CBDXKOI
IT1JKUBITFOBAJIBHOT BOH, MMPUUMAIOUH, IO ISl KUTBKICTh BUMIpsiHA TOYHO. Bimomo, 110
KUIBKICTh BOJU TI/DKUBJICHHS PiBHA KUIBKOCTI MapH, CIOXHUTOI 1HXKEKTOpaMHU TLTIOC
MPOJTyBKA, BUTOKW 1 MUTTEBI BTpaTH. 3HAYCHHS MPOYBKH KOTJIA BUSHAYUTH BIJTHOCHO
MPOCTO, BUXOJISAYN 3 TUCKY KOTJA, JlaMeTpa TpyOu, TPUBAJIOCTI 1 YaCTOTH MPOTYBKH.
[cHYIOTh TakoOX crmOCcOOM MiApPaxyHKy BHUTOKIB MAapyW Ta MUTTEBUX BTpAT IMapH, SKI
MOHA BHUKOPHMCTATH TICIs JOCHIPKCHHS CUCTEMM IMapopo3Moiily. 3a YMOBH, IO
KUIBKICTh CIIO’KUTOT MapOIHKEKTOPaMH Mapy 1CTOTHO MEPEBUIILYE 3a/1aHl BUILIE BTPATH,
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BOHa MOXK€ OyTH JOCHTh TOYHO OO4YMCIICHA 1 Temep MOYKHAa TOYHO BHU3HAYUTH
CTIO’KMBAHHS TIAPH SIK TETUIOOOMIHHUKAMH, TaK 1 MApOIHKEKTOPAMH.

3.1.3 lepexpecHa nepesipka 3a e(PEKTUBHICTIO BUKOPUCTAHHA eHepril

[Tpuxmnagom mepeBipky 3a €()EeKTHBHICTIO BHKOPHUCTAHOI €HEprii mMoxe OyTH
MOPIBHSIHHA MOTYHOCT1 OCBITJICHHS 1 JOCATHYTOTO PiBHS OCBITJIEHOCTI.

Hanpuknian, 3aBoi OCBITIIOETHCA JIOMIHECIICHTHUMH JIaMIIAMH 3 3arajbHOI0
MOTYXKHICTIO OCBITIIOBIBHOI CHUCTeMHU 55 KBT. 3 BUKOpPUCTaHHSM OJIEpKaHHUX BiT
BUPOOHUKA XapaKTEPUCTHK JIaMIl Ta BPaxXyBaHHSIM BUMIPSHMX pPO3MIpiB OyiBIIi,
KOJBOPY MIAJIOTH, CTIH 1 CTENI ayIUTOp pOo3paxyBaB OUYIKYBaHY OCBITJIICHICTh Ha PiBHI
300 mrokciB. [ig yac BumiproBanHs (PaKTHUHUX PIBHIB OCBITJIICHOCTI ayJJUTOP BUSBHUB,
10 BOHU JIe)kaTh B Mexkax Big 100 mrokciB 10 380 nroKciB 3 cepenHimM 3HaueHHIM 280
mokciB. OTxe, BUMIpSIHE ayJUTOPOM 3HAYEHHS OCBITJICHOCTI JIOCUTH OJM3bKE /0
3HAa4YE€HHS, OJEPKAHOTO HUM Ha OCHOBI MOTY>KHOCT1 OCBITJIFOBAIbHOI CUCTEMH.

3.1.4 lNepeBipka NOPIBHAHHAM 3 TUNOBUMMW NOKa3HUKaMn poboTun

Ilefi MeTon mepexpecHOi TMepeBIpKM IOPIBHIOE BH3HAUYEHE ayJIUTOPOM
CIO’KMBAHHS €HEprii 3 HaJIIMHUM MOKa3HUKOM TOTrO, CKUIbKH €HEprii MOBUHHO OYyTH
BUKOpucTano. Hanpuknan, y BenukoOpuTanii fep:kaBHI OpraHd MOBLAOMIISIIOTB JUIS
PI3HMX TUITIB Oy/1BeIb (0(hicH, CKIaau, MPOMUCIIOBI OY/IiBII1, XOJIOAUJIbHUKH ) 3HAYEHHS
IIATOMOTO E€HEPrOCIOkKUBAaHHA (Ha M?), SKi BiNOBiZAIOTH HOOPOMY, 3aI0BLILHOMY,
MOCEpEeIHbOMY,  IOTAaHOMY 1  JyK€  TIOTaHOMYy  pIBHIO  €(EeKTHBHOCTI
eHeproBUukopucTaHHs. Lli MOKa3HMKM KOHKPETH30BaH1 JUIsl PI3HOTO PO3TallyBaHHS
OyniBenb (Ha ropi, B JOJIMHI), XapaKTEPUCTUKU BITPIB, TPUBAIOCTI nepeOyBaHHS B
OynaiBil mpaiiBHUKIB. [IpyyoMy 111 MOKa3HUKM € HE TEOPETHYHO PO3PAXOBAHUMH, a
MPaKTUYHO JTOCATHYTUMH (Tabi1.3.3).

Ta6mur 3.3 - [lokazHuku eHeproeeKTUBHOCTI OyaiBelb

Iokasnuk eneprosurpar (I'Ix/m?) nis pisus
eHeproedeKTUBHOCTI
Kareropis
CIIO’KUBAHHA . | 3an0BinbHY N 5 Ayxe
noopuii i nocepeqaHiii | mMoraHui | MoraHu
i
Onaers <0,59 0,67 0,81 0,93 >0,93
IIEHTpasIi30BaHe
JlonaTkoBe
OTaJICHHS <0,08 0,10 0,15 0,22 >0,22
(enexTpoeHeprii)
Pazom <0,67 0,77 0,96 0,15 >1,15
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3.2 AHani3 epekmueHOCMi 8 UKOpUCMAaHHSI eHepeii Ha 06 'ekmi

[Ticns 3akiHUYEHHSI OOCTEKEHHS €HEProCIOKHUBAHHSA Ha 00'€KTI €HEProayJauTop
PUCTYTAE A0 aHaMi3y €(hEKTUBHOCTI BUKOPUCTAHHS €Heprii. AHaII3 MICTUTh TaOJIuIIL,
rpadikd 1 KOpOoTKHM KoMmeHTap. OCHOBHa MeTa aHajidy BHU3HAUYUTU OOJACTI
€HEProCIOKUBaHHS, /e MOKHA OYIKYBaTH 3HAYHY €KOHOMIIO €HEpTii, Y TPOIIOBHUX
KOIIITIB.

AHani3 Ma€ Ha MET1 BUPIIIUTH TaKi TUTAHHS:

1. Po3paxyBaTu oOcCsr CIOXWBAaHHS €HEPrili PI3HUMH CIIOKMBAadyaMH B MeEKax
00'eKTYy.

2. Posnmoxpinutu ¢iHAaHCOBI BUAATKM HAa EHEPril0 MPOMOPIINHO MK BcCiMa
CIIO’KMBAYaMH.

3. I[lopiBHATH €HEPrOCIOKUBAHHS 3 BUITYCKOM MPOAYKIIII.

4. BuszHauWTH BIAXWJICHHS BIiJL HOPMH IIOJI0 CIOXXHMBaHHS eHeprii (To0To
HEOUIKyBaHO BHMCOKI YW HM3bKI PIBHI CHOXHBaHHS, a00 IMOMHUJIKOBO BH3HAauYCHE
CIIO’KMBAHHS T1J] 4aCc PErPECUBHOIO aHAII3Y).

IHomi B mporieci aHaii3zy BUSBISIOTHCS BIIXWICHHS BiJI HOpMH. BimxuieHHs
MOXXYTh OyTH 3yMOBJICHI HEBIPHMMH paxyHKaMH MOCTA4ajbHUKIB IMaJMBa, B TaKUX
BUIIAJIKaX 1HKOJIA MOKHA TOOUTHCS] TOBEPHEHHS Tpolieil. B iHINUX BUMaaKaXx MOXYTh
OyTH BUSBJICHHS BIAXWJICHHS B1JI HOPM, BUKJIMKaHI 3JIOB)XKHMBAHHIMH Y BUKOPHCTaHHI
eHeprii. B Takiii curyauii aynutop 3000B's3aHUI YITKO OKPECIUTH L0 HETaTUBHY
MIPaKTHKY.

3.3 EnemeHmu aHanily egpekmueHocmi eHep208UKOpPUCMaHHS

Jlns mocsTHEHHS 3raJlaHuX BUIILE HUJICH €HEpProayauTop BUKOPHUCTOBYE Bci abo
JIESIK1 3 TAKUX €JIEMEHTIB:

o 3BIT MPO PIUHY 3aKYITIBIIIO NAJIMBA Ta €HEPrii;

o rpadivyHe npeAcTaBICHHS aHATI3Y:

o TaOJIHIIIO EHEPTOayIUTY;

o Koe(DILIEHTH BapTOCTI NaJINBA;

o niarpamy CeHki;

o KpPYTOBI JllarpaMy €HEPrOCTIOKUBAHHSI.

3.3.1 3BiT Npo 3akyniBnto nNanuea Ta eHeprii NPOTSAroM poky

Ileit 3BIT 3BMYAHO TOAAIOTH B TaOimuHik (opmi. Tabmmii ckiagarTh Ha
MiJICTaB1 MOMICSYHUX PaXyHKIB OCTa4YaIbHUKIB TTAJMBA Ta €HEPrii, BOHU MICTSITh BCIO
HEOoOXiHy TexHiuHY 1 hiHaHCOBY iH(popMaitito (Tadu. 3.4, 3.5)
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Ta6muig 3.4 - CioxxuBaHHS MayikBa (€HEPTii)

Bunu nmasguBa (eHeprii)

Micsiup, pik |Eaexrpuka, |IIpupox |/Tusennne |IMamuuumii |Cxpam.
kBT*roa .ra3, m® | manbne, T | Ma3zyT, T ras, Kr Koxe, T
Cigenb. 07  |531900 0 42.99 158.19 2300 0
JIrotuit, 07 19952100 0 266,67 1004.44 81800 2914
bepesenp,07 11167800 0 264,87 1046,30 31500 299.8
Ksitens. 07 |7884000 0 208.72 (77.28 25700 303.1
Tpasens, 07 |11237200 0 178,63 1075,05 21500 329.,1
Yepsenb, 07 8527200 0 232,91 633,16 20800 314.9
Jlunens. 07  |3810400 161100 |84.62 245.68 13800 91.6
Ceprienn, 07 9301300 297800 (213,25 657,67 22800 284.,3
Bepecens.07 [10907900 360000 139,40 683.42 23300 370.9
Xostens. 07 |4401000 256300 |[238.21 525.99 24500 95.0
JIucronan.,07 |8394300 339100 |204.,62 650,00 34500 320,0
I'pvnens, 07 11396300 418600 |[266.75 804,86 33600 338.5
Pazom 97514400 1832900 |2301.62 8280.91 286100 |3038.6

Tabnuus 3.5 - BugaTku Ha orniaTy nanuBa (€Heprii), TUC. TPH.

Buau najuBa (eHeprii)

Micsiup, pik Enextpuia Ipupon. |Ausenvne |[Maausnuii |{Ckpamn. Koke
ras najbHe | Masyr ras

Ciuenn, 07 108,04 0 69,61 91,71 4,52 0
Jrotuit, 07 2021,47 0 431,80 582,30 160,59 124,25
bepesenn, 07 |2268,40 0 428,89 606,56 61,84 127,83
Ksitens, 07 [1601,40 0 337,97 450,61 50,45 129,24
TpaBenn, 07 |2282,50 0 289,25 623,23 42,21 140,33
UYepsens, 07 |1732,05 0 377,14 367,06 40,83 134,27
Junens, 07  |773,97 72,43 137,02 142,43 27,09 39,06
Cepnienn, 07 |1889,28 133,89  |345,30 381,27 44,76 121,22
Bepecens, 07 [2215,61 161,86 225,72 396,19 45,74 158,15
’Kostensn, 07 [894,54 115,23 385,64 304,93 48,10 40,51
Jluctoman, 07 |1705,05 152,46 331,33 377,13 67,73 136,45
I'pynens, 07 |2314,87 188,20 431,93 466,58 65,96 144,34
Pazom 19807,13 824,07 |3791,60 |4800,62 561,67 |1295,6
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3.3.2 [pacpiyHe npeacTaBneHHsa aHanisy

[1ix yac aHami3y Ta y 3BiTax 3 €HEProayauTy 3aCTOCOBYIOTH JiBa BUIU I'padiKiB:

° epaghix 3MIHU eHepeOCNONCUBAHHA 8 YACl (MaK 38anull JIHIUHUL 2pagdik
eHep20CNOJCUBAHHS), Ha TKOMY KPIM MOMICAYHOTO €HEPrOCIOXKUBAHHSI MOXYTh OyTH
HAHECEH1 JIaH1 PO TEeMIIEpaTypy HABKOJUIIHHOTO CEpPelOBHUIA Ta iHIIl (HAKTOPH, IO
BIUTMBAIOThH HA CIIOKMBaHHS eHeprii (puc.3.2 a);

o epagix peepecusnozo ananizy (puc.3.2 0);

' 9 v A
CnoxvsanHs / -
150 \\ r’/\; _» {300 [PARYCO-AHi, D

asy,V.™mc. m \ F . -

\ ‘ +— NPUPOAHUA ra3
{ 200
4 p | 0+ (PAA YCO-AHI

06 07 08 09 10 11 12 O1%
MICALI
a)

CnoxwveanHs
rasy, V, me. m® <

PiaHanHa perpec
V = 18,468+0.55D

0 /
/ xoediWweNT xopenayl 0,94
-

100 it 3 4
rpaayco-aHi (siaHocHo 15,5 °C)

0)

Pucynok 3.2 - I'padiuHe npeicTaBlIeHHs aHai3Yy.

Ha puc. 3.2a sk npukiajg HaBeJACHO MOMICAYHUM rpadik CIOKWBAHHS Traszy
ONMaJIIOBAJILHOIO CUCTEMOIO Ta MOKa3HUK 30BHILIIHBOI TEMIEPAaTypH - Ipalyco-aHi. Yum
HIDKYa TeMIlepaTypa OTOUYYIOYOrO CEpeloBHUINa, TUM Olibine Tpaxyco-aHiB. ['padik
UTIOCTPY€ BIUIMB NOTOJHUX YMOB Ha CIIOXKHBAHHS ra3y. 30KpeMma, CIIOCTEPIra€ThCs
aHomatisi B TpyaHi 1 ciuni. Co>KUBaHHS y TPY/HI OUTBINE, X0U TPaayco-/IHIB HABMAKH,
B ClyH1 OUIbIIe HIK y TpyaHi. Lle Moxke OyTu 3yMOBIIEHO TUM, 10 3UUTYBaHHS MOKa3iB
JYUIIBHUKA 32 TPYJEHbB Y 3B'A3KY 3 HOBOPIYHUMHU CBATAMU OYJI0 B1IKJIaJIEHO Ha [TOYaTOK
CIYHS.
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['padik Ha puc. 3.20 nokasye pe3ynabTaT PErPECUBHOIO aHATI3Y 3aJIEKHOCTI MIXK
CTIIOKMBAHHSM €HEPrii 1 He3aJIeKHOI0 3MIHHOIO, B TAHOMY BHUIIAKy MK CIIOKHBaHHIM
razy Ha OmaJieHHS 1 rpaayco-gHsAMU. Ha OCHOBiI perpecHBHOrO aHajizy BHU3HAu€HE
6aszoBe cnoxuBanHs (18468 M3 rasy) i IBHAKICTH HAPOCTAHHS 3MIHHOTO CIIOKMBAHHS
(550,0 Mm% rpamyco-mens), a Takoxk KoedimieHT kopensmii. B Hamomy BHmamky mae
MICII€ JOCUTh TiCHA KOpessLis 3 koedimientom, piBauM 0,94.

3.3.3. Tabnuus eHeproayguty

B Tabnumi eneproayauty BCl BUAM €HEprii 1 BCl BUOW MalMBa, OJEpXKaHI
00'eKTOM, AUIATHCSA MK MIEBHUMH TPYIIaMU €HeprocnokuBayiB. GiHaHCOBI1 BUJATKHU B
TAaOMULI AUIATH HPOMOPUIKHHO 10 LBOTO EHEProchoXUBaHHSA. EHeprocnoxvBaHHA
KOKHMM KOPHCTYBAade€M IOJAI0Th B THUX OJMHMISIX, SIKI BUKOPUCTOBYIOThH MiJ Yac
npua0aHHs 1i€i (GOpMH €Heprii 4d €HEepProHOCIs, a TAaKOX B €IMHUX OJUHUIIAX, IO
JI03BOJISIE TIOPIBHATH MK COOOI0 BUKOPUCTaHHS PI3HUX BUIIB eHeprii. Tabmuis
UIIOCTPY€E TaKOX YacTKy CIOKMBAaHHS 1 4YacTKy BapTOCTI €Heprii g KOKHOTO
CIIOKMBaya.

[Ipuknag Tabauil eHeproayiuTy HaBeAeHO HUxKYe (Tad. 4.5).

BaprticTh crokuTOi KOHKPETHUM MpUiMadyeM €HEprii BU3HA4alach SIK J100YTOK
BApPTOCTI OJIMHMIII €JIEKTPOCHEPTIi UM ra3y Ha KUIbKICTh CIIOKUTUX €JIEKTPOEHEPrli un
razy. Kononka "BapTicTh" Moka3ye CKIJIbKH MiAMPUEMCTBO CIUIAYyE 3a KOXKEH BH]
CHOXKUTOI KOHKPETHUM croxuBayeM eHeprii. Komonka "udacTka crnoxuBaHHs" Ta
"yacTka BapTOCTI" UIIOCTPYIOTH JOJIO KOXHOTO CIIOXKMBaya B 3arajibHiil KUIBKOCTI
BUKOPUCTAHOI eHeprii. MokHa 3ayBa)XuTH, IO "dyacTka BapToOCTi" €JIeKTpOeHeprii
BUINA ii "4AaCTKW CHOXXMBaHHA", a JJs rasy - HaBmaku. Lle MOSICHIOETHCS BUIIOIO
BapTICTIO €JIEKTPOCHEPT1i MOPIBHSIHO 3 Ta30M.

3.3.4 KoegilieHTn BapTOCTi Nanuea i eHepril

[li xoedimieHTH CHMIBBIIHOCATh CHOKUBAHHS 1 BapTICTh €HEPrii 3 00cCsATroM
BUPOOHUIITBA, 30BHINIHBOIO TEMIIEPATYPOIO, po3MipaMu OyiBii, TOOTO 3 dakTopamu,
BiJl IKMX 3QJICKUTh OOCST €HEProChoKMBaHH. TakuM 4YMHOM, KOE(IIIEHTH BapTOCTI
MajuBa 1 eHeprii € MPOCTUMH MOKa3HUKaMu PoOoTH. LI MOKa3HUKN BUKOPUCTOBYIOTb,
AK iH(OpMaLil0 TPO BapTICTh €HEprii, IO CHOXKUTA B NMEBHMX 30HAX. IX TaKoX
BUKOPUCTOBYIOTh JIJII TIOPIBHSHHSA €()EKTUBHOCTI BUKOPUCTaHHS €HEPrii Ha KITBKOX
onHOTUNIHUX 00'ekTax. [Ipuknan TnoBux Koe(ilieHTIB BApTOCTI MajMBa HaBeIECHUH B
Tabmn.3.7.

[lin yac oOcTexkeHHS OaHOTrO 3 OodiciB (Maike HOBOro OYAWMHKY 3 J00pOIO
TEIJIOBOIO 130JISAIIEI0 TA 13 CUCTEMOKO KOHIUIIFOBAHHS TOBITPS) BCTAHOBJICHO, IO HA
OTaJIcHHs BUTPAYA€ThCA Maike BIIBIYl OUIbIlle e€Heprii, HiX e moTpiOHO Oysio O 3a
nobporo piBHS eHeproBukopuctaHHs. OpHiel0 3 MNOpuudH Oylno 1UI0J000BE
nigTpuManHs temneparypu B odici Ha piBHi 21°C. IlepenanamryBaHHs perymisTopa
CUCTeMH KOHAMIIIIOBAaHHS MOBITPs HA MiATPUMAHHA B 1103apo00UYUid Yyac TeMIiepaTypu
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16°C 103BOJMIO 3MEHIIUTH CIOKUBaHHA eHeprii ma onaneHHs Ha 30% dakTtuyHo 3
HYJIbOBUMH BUJATKaMHU.

Tabmuus 3.6 - Tabmuis eHeproayauTy

B mHartyp. |B cniibHuX . YacTka YacTka
Bapricrs, .
CHO)KI/IBaHHH OAUHHUIIAX ONHHUIAX CIIO’KUBAHHA, BapTOCTl,
BuMipioB. | Bumip.,I'JIxx rpi. % %
Enexrpoenepris (kBt*ronx)
Bry1pimmse 115340 415,22 49079,00 |7,1 15,9
OCBITJIICHHS
3oBHImHE 15811 56,92 672790 1.0 2.2
OCBITJIICHHS
KoTebHs 18905 68,06 8044,70 |1,2 26
KyxHs 62115 233,61 26430,70 |[3,8 8,6
Tpasbhs 81304 292,69 34596.00 |5,0 11,2
Homnysanms g5 5g 345,99 40896,00 6,0 13,2
BOJIHN
Pizue odicue | 35116 115,62 13666,30 2,0 4.4
oOiagHaHHs
Pazom 421699 1518.11 179440,60 (26,1 58.1
I'a3z (m3)
OmaeHss 67121,1  |2611,01 7859140 [44.9 25 4
[PUMILLIEHD
lapsiua  Boma
KOMYHAIBHO™ 16590 4 243,92 734200 4.2 2.4
moOyTOBOTO
HpI/IBHa‘-IeHHﬂ
Kyxus 15458,1  |601,32 18099.77 10,3 5,9
[TpanbHas 18139,0 705,61 21238,90 12,2 6,9
Brparu 33977 132,17 397830 2,3 13
PO3MOILTY
Pazom 429403  |4294,03 129250,30 |73,9 41,9
TTincymok 581214  |5812,14 308690,90 [100,0 100,0

57




Ta6nus 3.7 - KoeditieHTy BapTOCTI MajanBa

Ha3Ba koedinienra Kim, kicue
3HAYEHHS
Enepris aus ocsitiaenns 1 m? 19,46 Brrox
(0,070 I'Tx)
Bapricts eneprii 1 m? 8,05 rpH.
[TanuBo, HEOOXiAHE A1 onaneHHs | M? npUMIilIEeHb 1,68 I'JIx
BapricTs nanusa a1 onaneHss 1 M2 npuMimeHs 50,60 rpH.
[lanmuBo, HeoOXigHe [ 3a0e3MEUeHHs Taps4yol0  BOJOIO
KoMyHalIbHO-10OyTOBOTO Tipu3HaueHHs (I'BKIIII) (1 ocoba) 10,2 T
Bapricte nanusa nis 3ade3neuenns ['BKIIII (1 oco6a) 307,6 rpH.
[TanuBo, HEOOXiAHE JJIst MPUTOTYBaHHS | cTpaBu 0,006 I'mx
Bapricth manuBa juisi npurotyBaHHs 1 cTpaBu 0,32 rpH.
[TanuBo HEeoOXiAHE /715t IPaHHS | KOMILIEKTY OJIATY 0,005 I'mx
Bapricth manuBa 1 npanHs 1 KOMIUIEKTY OJIATY 0,25 rpH.
Pa3oM manmBa, o CroKHUBa€eThes Ha 1 M2 2,10 I'Ix
BapricTh nanuea, mo cCnoxUBacThed Ha 1 M2 94,5 rpH.
Pa3om nanmBa, 10 CIIOkKMUBAEThes HA 1 M3 6,3 I'JIx
BapricTh nanusa, oo CroKUBacThCa Ha 1 M3 283,5 TpH.
3arajibHa OTOPOJIXKEHA TIONIA TPUMIILICHb 42000 m?
3arajapHHI OTOPOIKEHUH 00'eM OymiBeNb 126000 m®
KinbkicTh crioskuBaviB 800
PiuHa KiJbKICTh IPUTOTOBAHUX CTPAB 584000
PiuHa Ki7bKICTh BUTIPAHUX KOMILUIEKTIB OJSTY 166400

3.3.5 [iarpama CeHki

Hiarpama CeHki - ue rpadiyne 300pakeHHs TOTOKIB €Heprii, B SIKOMY TOBLIMHA
PI3HMX €JIEMEHTIB JiarpaMy MpOoMNopliifHa BIAMOBIAHIA KiAbKOCTI eHeprii. Jleski
niarpamu  CeHKI BiIOOpaXKalOTh LMKIIYHMA pPyX EHEPromoTOKiB. HampuKIal,
MMOBEPHEHHS KOHJIeHcaTy B KoTenbHI0. [Ipuknan niarpamu CeHki HaBeaeHa Ha puc.3.3.
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Pucynox 3.3 - I[Ipuknan giarpamu CeHkil.

3.3.6 Kpyrosi giarpamu eHeprocrnoXuBaHHs

binbm nomupeHoro, Hixk giarpama CeHki, B eHEproayuTi € Kpyrosa Jiarpama,
3a JIOMOMOrOI0 SIKOi MOXHa TpadiuHO 300pa3uTH CIHOKMBAHHS €HEprii Sk B
HaTypaJibHUX, TaK 1 y BIIHOCHUX OAuHUIX. [Ipukiag kpyroBoi giarpaMu HaBeJleHUN
Ha puc. 3.4.

BuxigHa
enexkTpoeHepris

32%

BrpaTtv B koTni
~ 11%

Brparu nig yac
nepecunaHxs
2%

Brpatu s

KOHAEHCcaTopi
54%

Brpatu B TypGiHi
1%

Pucynox 3.4 - Ilpuxian kpyrosoi giarpamu

3.4 llpuknad aHani3y eHep20cCnoXueaHHs nionpuemMcmea.

JocnimkyBanuii 00'€KT € BEIMKUM KOMILIEKCOM, ToOyaoBaHuM Big 15 mo 60
pokiB Tomy. KoMmImanist 3aiiMa€eThbCsl BUITYCKOM METalliB, BAPOOHUIITBOM CILJIABIB JIIS
CTaJleIMBapHOi IPOMHCIIOBOCTI, 3'€qHaHb BoJb(paMy, a TakoX 3'€JHaHb
pPIAKO3EMEIbHUX €JIEMEHTIB. € JIeKiJbKa IMeYeH SK ra30BUX, TaK 1 CICKTPUYHHX, SKI
BHKOPHUCTOBYIOTBLCS JIJIS IUTABKK METAJIIB, JICTYBaHHS, OKUCJICHHS 1 BiHOBNIeHHs. [lapa
BUPOOJIIETHCS B TA30BUX KOTJIaX 1 BAKOPUCTOBYETHCS JIJIsl XIMIYHHUX MPOIIECIB, @ TAKOXK
JUISl HAarpiBY MPUMIIIEHb. 3aBO/I Mpaitoe 24 ToAUHU Ha 100y, 5 THIB HA TUXK/ICHb.
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PaxyHOK, 110 BHCTaBISIETHCS 3a CIIOKMBAHHS €HEPrii 3a pik, ckiaxae 1,7 MiH.
nomnapis. [[poBoAUTHCS SIKICHE BUMIPIOBaHHS BUTPATH ra3y 1 €JIEKTPUYHOT €HEeprii 1o BCiX
OCHOBHHX 3aBOJICBKHX CTaTTSIX, a KOXKHHIA 3 1IeX1B KOHTPOIIOEThCS Okpemo. [Tokazanus
3HIMAIOThCA B KIHIII KOKHOTO Micsisi. B OoinepHii ycTaHOBJICHI JIIYMIBHUKY TapH,
ajie HeMae JT0JIATKOBUX JIUMJIBbHUKIB B IIeXaX.

Bu mpoBenn Ha 3aBOJACHKOMY MaWJaHYHMKy JBa TIDKHI 1 3aKIHYWIA aHAJI3
MOKa3aHb JIIYMJIBHUKIB ra3y 1 eJeKTPUYHOI €HEeprii 3a OCTaHHI JBaHAALATH MICSIIIB.

3.4.1 36ip Ta aHani3 NepBUHHNX SaHUX

[ToxazaHHS JTIYMILHUKIB CITIOXKMBAHHS ra3y 3a OCTaHHI JBaHAIIATH MiCSIIiB
HaBeneHl B Ta0ir. 3.8.

Tabmurs 3.8-ITokasu MYUIBHUKIB Ta3y Ta BapPTICTh CIIOKHUTOIO ra3y

HasBa niunibauka CroXUBaHHS, THC. M° Baprictsb, $
OCHOBHUI JTIYUIIBHUK 8 325,2 690 992
Iex 1 2775,1 230333
Iex 2 334,1 27730
Iex 3 883,5 73331
Iex 4 606,0 50298
Iex 5 296,0 24 568
botinepHa 1 803,8 149715
OdicHi muromi 67,9 5636

IIuTanus

1.  Ha sixi nmpobyiemu 11e BKazye?

2.  SIxi 3axoau BM BXKHUBETE, 100 pO3B'sI3aTH 111 podieMu?

3. VY skomy nexy(ax), mpuUMIIICHHI(sIX) BU XOTUIK O po3MoYaTy OLTbII
rIIMOOKEe JOCTIKEHHS?

3.4.2 BuB4eHHA cutyadil

Bainr anani3 moka3zaHs ;3a ocTaHHiN pik s nexy Nel (romoBHHIMA
TUTaBWJIBHUI 11€X ), TIpeicTaBiieHo y Tabi. 3.9, 3.10.

[Tiy Ha N'ATHh TOHH NpALIOE K PE3epBHA MO BIJIHOMIEHHIO 70 eyl Ha 10 ToHH,
OCTaHHS € OCHOBHUM BHJOM IUIaBWJIBHOTO YCTaTKyBaHHSI B 1iexy. Bech metan, 1o
BUTUTABIISIETHCS B IIMX JABOX TeUax, CIOYATKy MPOIYCKAEThCs uepes miairpisad. [Inaska
BIJIXO/IB QJIFOMIHIIO € OKPEMUM IPOILIECOM 1 3AIHCHIOETHCA 3a JIOTIOMOTOK) YOTUPHOX
ra3oBUX UIYpOBHUX JIOMIB, $IKI BCTaBJISIOTBCS Y BIAXOAM Y BIIKPUTHI KIBII.
3HEKUPIOBAU TUTAHA HE MOB'S3aHUN 3 BUIIE3TaJaHUM YCTaTKyBaHHSIM.
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Tabmumis 3.9 - CriokuBaHHS ra3y Ta BapTICTh CIIOKUTOTO a3y B 1exy Nel

3aBojichke ycTaTkyBaHHs/[Iporec CHO)KHBaHHg Bapricts, $
ra3y (Tuc. m°)

ITig gt ButuiaBsku 10 TOHH aTFOMIHIIO 884.90 73446
ITig jy1st BUIUIABKKA 5 TOHH aIIOMIHIIO 145,62 12086
[TigirpiBad aFOMIHIO 134,41 11 156
IiraBka BigXo/iB aJIIOMIHIIO B KOBIIIAX 618,87 51 366
ITimirpiBayi KOBIIEH 15 CTadi 128,81 10692
3HEeXXHUpIOBayl BIJIXOJIB TUTAHA 78,41 6508
ITimirpiBadi iHIIMX KOBITIEH 134,41 11 156
[TixirpiBaui hopm 53,21 4416
OnajieHHS TPUMIIICHDb 249,23 20686
Bgnch. (He. BI/IMipI.OBaBCH).- J:[OI[a”FKOBi 347,24 28891
IiirpiBayi, ra3oBi IIypOBi JIOMH 1 T.JI.

Tabmus 3.10-CnoxxuBanss enekTpoeHeprii B nexy Nel Tta ii BapTicTh

3aBojichke ycraTkyBanHs/[Ipoiiec Créi/}lgl:ﬁ;m Bapricts, $
[HayKIiiiHl neyi
ITig Nel, BumiaBka cram 2031 101 550
ITig No2 1 662 83 100
ITig Ne3 910 45500
ITig Ne4 806 40300
ITig Ne5 487 24350
ITig Ne6 405 20250
ITig No7 215 10750
I'pagipHi 612 30600
ITiu Nel, YcranoBka ajist 701 35050
ra3004HIICHHS
J3‘:)§T21H0B1<a JIJI Ta3004YMIIICHHS 1Yl 205 10250
OcBITIIEHHS 466 23300
3arajbHe CIOKHBaHHS 817 40850

[Tiy Ha N'ATHh TOHH IpAIlOE SK pe3epBHA MO BIAHOUIEHHIO 70 neyl Ha 10 ToHH,
OCTaHHS € OCHOBHMM BHJIOM IUIaBUJILHOTO YCTAaTKyBaHHA B 1eXy. Bech meTai, 110
BUILIABJISIETHCS B IIMX JIBOX T€YaX, CIIOYATKY MPOMYyCKaEThes yepe3 miairpisad. [lnaBka
BIIXO/IB QJIFOMIHIIO € OKPEMUM IPOILIECOM 1 3A1MCHIOETHCS 3a JOMOMOIOK YOTUPHOX
ra3oBUX NIypPOBHUX JIOMIB, $IKI BCTaBJSIOTHCS Y BIAXOAW Y BIIAKPUTHI KIBII.
3HEeXKUpPIOBAaU TUTAHA HE MOB'SI3aHUM 3 BUILIE3TaJJaHUM YCTATKYBaHHSIM.
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Kpim neui Nel, Bci eyl CokuBarOTh €HEPTi0 BiJl Ta30BUX TUIABMIIBHUX MEUEH 1
BUKOPHUCTOBYIOTHCS JIJISI JICTYBAHHS.

[lutanus:

1. Tenep Bu xoueTe onepxatu Oinbiie "ympaBaiHChKOi" 1 Cy0'€KTUBHOT
iHpopMaIlii mpo ycTaHOBKH 1 BUpOOHHMY1 mponecu. J[o koro Bu 3BepHETECS?

2.  Ha saxomy ycraTkyBaHH1 a0 mpoIiecax BU CKOHIICHTPYETE CBOIO yBary?
Uu He 31a10ThCs BaM Jieki Mpu HaA3BUYAHHO BUCOKMMHU Ha [IbOMY €Tarll
JIOCITJKEHD?

3. BkaxiTs iH(dopmMarlito, sika Bam NoTpiOHA, 1 BUMIPIOBAHHS, sIKI B XOTLIH O
3pOOUTH.

3.4.3 Anani3 cutyauii

Bari inTepB'to 1 00xi/ 3aBO/Iy pa3oM 3 IEIKUMU BUMIPIOBAHHSIMH 1
pO3paxyHKaMu JaJId HACTYIHY 1HGOpMAIIiio:
e 3araJIbHUM KKJI.
14% mu1st maBribHOI eyl Ha 10 ToHH
9% 11 TJIaBKH BIIXOIB B KOBIIIAX
11% nus migirpiBada aroMiHiO
e Pexyrmiepartiss BUKOPUCTAHOTO TEIIIa HE MPOBOIUTHCA.
¢ He mpartitoe aBToMaTHYHUIN peryisTop TeMiiepaTypu Ha nedi Ha 10 ToHH, a
peryJitoBaHHs Mojiayi razy ado MOBITPSI MOKE IIIYHTYBATHUCS ONIEPATOPOM IIeul.
e Hemae perynaropa BiiHOIICHHS '"Ta3/moBITps" abo peryisTopa TeMreparypu Hi
Ha TUIABWJILHOMY ariapaTi JijIsl BIIXO/I1B, Hi Ha MiJIIrpiBayi, a JUCTIETYEPChKE YIPABIIHHS
cia0ke.
® 371a€ThCS, 1110 TIIrpiBavl KOBIIIB ISl CTajll MPalioTh e(hEKTUBHO, ajle HEMAE
YIOPaBIIHHS TPUBAIICTIO iX POOOTH.
e Pemta HarpiBayiB KOBIIIB 1/a00 OpM HE Ma€ PEryisTOPiB TPUBAIOCTI poOOTH
abo Temmeparypu.
¢ OGirpiB MPUMIIIEHB 31HCHIOETHCS 32 JJOTIOMOTOIO Ta30BUX PaJiaToOPiB.
¢ Ha miyanx MalijaHYMKaX BUKOPUCTOBYETHCS BEJIMKA KUTHKICTh Ta30BUX
IIYPOBHX JIOMIB, IO MPAIIOIOTh HA YUCTOMY T'a3l (TOOTO 6€3 TOMIIITKK TTOBITPS).
¢ )KoaHa 3 IHIYKIIHHUX TIe4Yeil He Mae KPUIIIOK.
e TunoBuil HUKA poOOTH 1HAYKLIMHOI TeYi:
30 XBWJIMH - HAarpiBaHHS 1 JIETyBaHHS
60 XBWJIMH - BUTPUMKA NP TIEBHIN TeMIiepaTypi
30 XBHJIMH - 0XOJIO>)KYBaHHS
® OCKUJIBKH KOTYIIKH 1HIYKIIIHHOI €4l BUMararoTh YOTUPUTOIHHHOTO
OXOJIOJKYBAaHHS B KIHI[I KOKHOTO THIKHS, TO JIAHIIIOTH HAaKauyyBaHHS MPAIIOIOTh
MPOTSITOM BUXIJTHUX JHIB.
e BeHTHIIATOpY TPAaUPEeHbh HE MAalOTh TEPMOCTATUYHOTO PETYJTIOBAHHS.
e ['a3 Bunyckaetbcs miuyto Nel mpotsarom 20 XBUITUH HIOTOAUHHU.
e BeHTHIIATOpH 1 KOMITPECOPH YCTAHOBKH JIJIsl TA300YHIIIEHHS TIPAIFOIOTH B
0e3nepepBHOMY PEXKUMI.
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e OcBiTIIeHHs 3a0€3MeUy€eThCsl PTYTHUMH JaMIIaMU, SIKe MOKHA BBa)KaTH
3aJ0BLILHUM.

ITurtanasa
[TepepaxyiiTe MOXIIMBI NUISIXH €KOHOMII €HEPTii, 3 IKMX BaM CJI1J] pO3MOoYaTH
BUBUECHHS ITUTAHHS.

3.5 PiweHHs1

3.5.1 4ki BuaBsneHi npobnemn?

CyMa nokasaHb J0JIaTKOBUX JIIYMJIBHUKIB BKa3ye Ha po301KHICTh B 19% 110110
MOKa3aHb OCHOBHOTO JIUMJIbHUKA (Ta0. 3.11).

Ta6muis 3.11 - AHani3 cioKuBaHHS ra3y

Ha3pa munnpHuKA IToxazanHs Bincotok (%)
THC. M°
Iex Nel 2775,056 33,3
Iex Ne2 334,139 4.0
Lex Ne3 883,487 10.6
Iex Ne4 605,982 7,3
Llex Ne5 269,010 3,2
boiinepna 1083,786 21,7
OdicHi mromti 67,960 0,8
Bceroro 6739,422 80,9
OCHOBHHUI1 TIYNIIBHUK 8325,169 100
Pi3uunmg 1585,746 19,1

3.5.2 Aki 3axoam cnig BXUTN?

Mipu, siki i 3p0OUTH IPUBOAATHCS MO TTOPSIIKY:
[lepeBipTe, uu € y KOTJIa pO301’KHICTh MICAYHUX CBITUCHHSIX.

€.

[Insixom MiACYMOBYBaHHSI IOKa3aHb OKPEMHUX JIYMIBHHUKIB 3aBOJCHKUX
YCTaHOBOK, IIEPEBIPTE, YU € cepel JOJATKOBHX JIUMIBHUKIB TaKi, TOKa3aHHS SKUX HE
YUTAOThCSI.

Hi.

[TosipTe miuii momaui razy. [IpocmigiTe, n HEMae HEKOHTPOJIbOBAHUX
KOPHUCTYBauyiB rasy.

Bci xopucmysaui epaxosani i KOHMPOIIOOMbCA JTYUTLHUKAMU.

[IpoTsrom o HOTO THXKHS TIEPEBIPTE MIOICHHI TOKA3aHHS JIIYMIBHUKIB 1
BIJICTEXXTE PO301KHICTD.

Ll]ooenna po3bisxcnicms konrusaemucs 6i0 12% 0o 22%.

SKI10 OCHOBHUM JIIYMIBHUK NIEPEBIpsiiia ra30Ba KOMIaHis, TO BaM MOTJIU
3pOOUTH MTPUITHUCKY.
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Ipunucox ne 6yno.

[lepeBipTe MakcHMajabHE 1 MiHIMaJdbHE HOMIHAJIbHI 3HAYCHHS JOJAaTKOBUX
niyunbHUKIB. [lopiBHSAMTE MakcMMajabHE HOMIHAJIBHE 3HAYEHHS 3 MOXJIHBUM
HAaBaHTAXECHHSIM 32 YMOBH, 1110 BCl YCTAHOBKH, BUBECHI HA IIEH JIYMIHHHUK TIPAIFOBAIIH
Ha MAaKCUMYyMIi, TOOTO OI[IHUTE MaKCUMaJIbHY MOTPEOy.

JliuunvHuKku mpvox yexie He MoJHCYmb peecmpy6amu MaKCUMAlbHI
HABAHMANCEHHS.

[lepeBipTe MIYMIBHUK B OOMJICPHIM NUISIXOM PO3PAXyHKY TEOPETHYHOTO KK
OoiisIepiB Ha IM1JICTAaB1 TTOKa3aHb BUTPATH a3y 1 MapHu.

Tloxazanus nivunvHuKa OOUIEPHOI BUKTUKAE NIO03DY.

[ToanbI KpoKH:
3aMiHITh IOTAHO BiAKaa10poBaHi JIYMILHUKH y 1ieXaX. BigpeMoHTyiiTe
JIYUIIBHUK B OOMIIEepHIN.

3.5.3 3 yoro cnig noynHaTu rMmbLnm aHania?
I'muOie mociiaKeHHs CilJ ITIOYHHATH:
VY nexy Nel, ockibkH BiH CIIOKMBAE OJIHY TPETHHY 3arajibHOI KIIbKOCTI ra3y.
I3 3ax0/1B 110 MIABUIIICHHIO KK OOMIEpiB.
[TounHaTH C1ij 3 AETAIBHOI IEPEBIPKU BUTPATHU NTAPH, OCKIIBKHU 11€ € BaXKIIMBOIO
YaCTUHOO aHaJN3y CUTYaIlIii.

3 KuUM roBopuTHu?
Bawm cning moroBoputu 3:
MenemkepaMu BUPOOHHIITBA
Jucneruepamu
OnepaTopamu yCTaHOBOK
MeHeKepoM Mo TEXHIYHOMY 00CITYyTrOBYBAaHHIO
[HxeHepaMu IPOEKTy
Bbyxranarepamu no 001Ky BUTpaT BUPOOHUIITBA
e  CniBpoOiTHUKAMH IIJIAHOBOTO LIEXY

Ha YoMy CKOHIIEHTPYBAaTH CBOIO yBary

e Ha meui qurs BUmIaBku amroMidiro Ha 10 ToHH

e Ha miaBmi BigXo/IiB B KOBIIIax

e Ha meuaxNel 1 No2

KpiM 11p0r0, HaCTyIH1 MO3MIIIT MaIOTh SIBHO BUCOKE CIIO’KUBAHHS €HEPrii:

o OnantoBaHHs TpUMILIEHb — MaOyTh WJle BeJIMKa BTpaTa TeIJia Bij Medei.

° HexonTponboBaHa BUTparta rasy - 11e¢ TPETii HAWBUIIUNA MO BEIMYUHI
rapaMeTp BUTPATH B 1I€XY; YOMY BiH HE BUMIPIOETHCS?

o CnoxuBaHHS €JIEKTPOEHEPT1i Ha TPAJIUPHSX 1 YCTAHOBIII FA300UNIIEHHS

reui Nel BUIIUM, HDK Ha JESIKUX IIeUax.

IlepepaxyiiTe 101aTKOBI BUMipIOBaHHs i/a00 indopmaniro
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Ile BigkpuTe MUTAHHS, aJle OCHOBH1 00J1aCT1 TOCIHKEHb MOBUHHI BKJIFOYATH:

) [ToapoOuili BUpOOHUYHMX OIEpalliid B EXy

° [TpoayKTHUBHICTH KOXKHOT €1l 1 IJIABMJIBHUX TTeuei ISl B1JIXO/I1B

° PoGounii TemnepatypHuid pexkXuM 1 ITUKII POOOTH KOXKHOT 3 OCHOBHUX
BUPOOHUYMX OJIMHUIIb

o 3aco0u peryoBaHHS TEMIIEpaTypH 1 BITHOIICHHS "Ta3/moBITpsa" Ha medax
1 ITIaBWJIBHKMX arperarax Jijis BiIXO/iB

o BpaxoByBanacs sika-HeOy1b pexyneparlisi Teria?

o Sk perynroeThes yac miairpisy?

o Uu perymtoeThest 4ac poOOTH rpaJiupHi 1 YCTAHOBKH ISl TA300UUILEHHS?

o Sxuii TUT OCBITJICHHS BUKOPUCTOBYEThC? UM 3a10BUTLHUN PIBEHB
OCBITJICHHSA?

o Uu BUKOPUCTOBYBAIUCS Y MUHYJIOMY SIKi-HEOY/Ib MPOEKTHU MO EKOHOMIT
eHeprii?

o Sxi 11ei mo 3axo/1ax 30epe’KeHHs eHeprii BUKa3yIOTh OMUTYBaHi?

o OCHOBHUMM BUMIPIOBAHHSIMU MOBUHHI OYTH BUMIPIOBAHHS
TeMIlepaTypH 1 IHTEHCUBHOCTI 10J1ayui BiANpalbOBaHUX Ta3iB.

o Bu MoxeTe Takox nepeBipuTy poOoUi TeMIEpaTypH, piBHI OCBITIACHHS 1

HaBaHTA>XCHH I[BI/IFyHiB .

MosiuBI LUISIXH €eKOHOMII eHepril
[Insixu exoHOMIi €Heprii MOBUHHI BKIIOYATHU:

) BukopucroByBaHHS BiANMpabOBAaHOTO TEILIa T'a3iB, 0 BUAUISIOTHCS
miy4ro Ha 10 TOHH 114

1. [TixirpiBy MOBITPS JUIsl TOPIHHS

2. [TixirpiBy amoMiHIIO 1 3aMIHU HasSIBHOTO MiJIIrpiBaya

o VY cTaHOBKY HOBUX PETYJISTOPIB TEMIIEPATYPH 1 BIAHOLIEHHS "Ta3/moBITPs"
Ha eyl Ha 10 ToHH

o VYcTaHOBKY HOBUX MAJIbHUKIB 3 PEryJIsTOPAMH BIAHOLIEHHS '"Ta3/moBiTps"”
Ha [JIABWJIbHUX arperaTax JJjis BiIXO/IiB

) 3aMiHy KOBIIICH IS IJIABKU B1AXO/I1B, CIICIIaIbHO TPU3HAUYCHOIO JIJIS
IILOTO TY4IO(HE 3M1MCHIOETHCS)

. VY cTaHOBKY aBTOMAaTUYHUX TakMEpiB Ha MiAIrpiBavax KOBIIEH ISl CTaml

o VY 1ockoHaJIeHHsI CUCTEM 3TOpaHHs 1 peryIAaTOpiB Ha PEIITI MiIIrpiBayiB

o [Tepernsam BUKOPUCTOBYBAHHS Ta30BUX IIYPOBUX JIOMiB 1 YCTaHOBKY

HOBUX MaJbHUKIB 3 PEryIsiTOpaMH BIJHOLICHHS "ra3/moBiTps" Ha CAMUX OCHOBHUX 3
HUX

. VY cTaHOBKY KPHIIIOK Ha 1HAYKIIIHHUX MeYaxX MPOTATOM IIEBHOTO MEPioTy
ITUKITY

o VY CcTaHOBKY TEpMOCTATIB Ha BEHTHIIATOPAX TPaIUpEH

o ABTOMaTHYHE PETYJIIOBAHHS Yacy pOOOTH YCTAaHOBKH IS TA300UHUIIICHHS
negi Nel miciis movatky peaxitii

o 3aMiHy pTYTHUX JIaMIT HATPIEBUMH JIAMIIAMU BUCOKOTO THCKY
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3.6 lMpuknadu numaHb Mecmoeo20 KOHMpPOJIIO

1. JI;1st 90TO IPOBOIUTRCS TIEpEXpecHa IepeBipKa JaHUX ayauTy Ha
1IPUEMCTBI?

2. SIk MoxHa OLIIHUTH €(DEKTUBHICTh BUKOPUCTAHHS CHEPT1i MpH NepeXpecHii
IepeBiplll pe3yJbTaTiB ayauTy?

3. SIki enneMeHTH BUKOPUCTOBYIOTHCS B €HEPTOAYyAUTI?

4. SIki 3 mepepaxoBaHUX ACIEKTIB BITHOCSATHLCS 0 BXiTHOTO/BHXITHOTO
MaJUBHO- €EHEPreTUYHOIO OanaHcy?

5. JIs1st 40r0 CKIaAa€ThCS 3BIT MPO PIUHY 3aKyMiBIIO €HEPrOHOCITB?

6. JIJ1st 90TO PO3PaxOBYIOTHCS MMUTOMI BUTPATH Ha CHEPTii0?

7. Bkazatu BUIM NEPEXPECHOIT EPEBIPKHU.

8. SIKi acneKTH XapaKTepU3yrTh TaOJIHUII0 CHeproayuTa

9. lllo BimoOpaxae mpiarpama CeHki?

10. o BimoOpakae niHiiHMIA rpadik €eHEProCIOKUBAHHS?

11. Bka3atu npaBuiibH1 OajlaHCH Macu KOTJa.
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4 PEKOMEHOALIT 3 EOEKTMBHOIO BUKOPUCTAHHSA EHEPTIT |
onnc nNiarrPMEMCTBA

4.1 ®diHaHco8a ouiHKa 3anpornoHoeaHux 3axodie

Po3poOnieHHs pexomMeHJaliid € HalBaXJIMBIIIMM €TaloM E€HEproayury,
OCKLJIbKH 3apaju oJep>KaHHs OOIPYHTOBAHUX MPOTIO3HUIIIH 3 T1IBUIICHHS €(EKTUBHOCTI
BUKOPUCTAHHS  €HEprii MPOBOJUTHCA  €HEpPreTuyHe oOcTexxeHHs.  Baximuo
MIJKPECIUTH, IO HE MOXXHA OOMEXYBaTHUCS OYEBHUIHHMH 3aXOJaMH, TaKHUMHU,
HANPUKIJIAJ, K 3alpOBaKEHHS eHeproedexkTuBHOro oOiamHaHHsA. CliJ 3BEpHYTH
yBary Ha MEHII OY€BH/IHI MOXJIMBOCTI MiBUIIICHHS €eHeproe(heKTUBHOCTI, MPUKIaIaMU
AKX MOXYTh OyTH 3MIHU CUCTEMH €HEPrornoCcTadyaHHs, 3aCTOCYBaHHS KOMILIEKCHOTO
BUPOOHMIITBA TEILJIOBOI 1 €JIEKTPUYHOI €HEeprii, BUKOPUCTAHHS SIK MajuBa BIIXO/IB
BUPOOHMIITBA, 3MIHA METO1B BUPOOHUIITBA HA TaKi, 10 103BOJIIIOTH BUKOPUCTOBYBATH
JICHIEBIII €eHEPTreTUYHI PECYPCH.

KpiM TOro HeoOXiHO BpaxoByBaTH, III0 METOI0 € HE 30€peKeHHs €Heprii, a
CKOPOYEHHS TPOILIOBHX BHJAATKIB 1 HE 3aBXKIU Le oAHe U Te came. Hampuxnan, y
BUIAAKY €JIEKTPOONAJICHHS, HalOUIbII €()EKTUBHUM 3aX0JIOM € BIPOBAKEHHS OaKy-
aKyMyJIATOPY 1 MIJIrpiBy HEOOX1MHOI BOJM HA OMAaJIEHHS B HIYHUM Yac 32 HU3bKUMU
tapudamu. [Ipu oMy 1000BI BUTpaATH €JIEKTPOCHEPTii MOKYTh TPOXH IiJIBUILIUTHCH
3a paxyHOK TEIUIOBTpaT 0aky (3arajbHa KUIBKICTh JOOOBUX BHUTpAT €HEprii came Ha
OMAaJICHHS HE 3MIHIOETHCS ), ajie TPOILIOBI BUTPATH 3MEHIIAThCS Mailxke B YOTUPH pa3u
(H1uHM Tapu@ Ha eIeKTpUUHY eHepriro ckiaaae 0,25 Bl 3BUUaHOTIO).

€ pi3Hi  cnocobu  knacu@ikamli  MPONOHOBAHUX  pPEKOMEHAAIld 3
€HeproomagHOCTI. IX MOXKHA PO3JUIUTH CTOCOBHO KAaTeropiii eHeprocrokKUBaHHS a60
CTOCOBHO aJIbTEPHATHUBHUX BUPILIEHb OJHIET 1 Ti€T K €eHepreTU4HOoI npodaemu. OgHak,
HaifyacTilie 3aCTOCOBYIOTh PO3MO/ILI 3aXO0IB 3a X BAPTICTIO, SIK HABEJIEHO HUXKYE.

Be3BuTpaTHi pekoMeHaamii:

. OIIAJTUBE BUKOPUCTAHHS HASIBHUX PECYPCIB;

. MOKPAIICHHS 0 HOPMATUBHOTO TEXHIYHOT0 00CITyroByBaHHS 00JaHAHHS;
. NpUI0aHHS MMaJIMBa BiJl HIIIOTO MMOCTavYaJbHUKA 32 HIYKYOIO IIHOIO.
Hu3bKkoBUTpPATHI peKOMeH/Iallil:

. BCTAHOBJICHHS €(PEKTUBHIIIOTO 00IaTHAHHS;

. BCTAHOBJICHHSI HOBUX (aBTOHOMHUX ) 3aCO01B KEPYBAHHS;

. TEIJIOBA 130JIS1I1s1 TEIUIOTPAC 1 MPUMIILEHB;

. 3MiHa perjiaMeHTy TeXHIYHOro 00CIIyrOBYBaHHS O0IaIHAHHS;

. HaBYaHHS [TEPCOHAITY;

. KOHTPOJIb EHEPTOCIIOKMBAHHS 1 OTICPAaTHBHE IIAHYyBaHHS.
Bucoko3zarparHi pekomeHaaumii:

. 3MiHa 3HAYHOI YaCTUHU BUPOOHUUYOTO 00N AHAHHS;

. BCTAHOBJICHHSI KOMITJIEKCHUX CUCTEM KEPyBaHHS;

. KOMITJIEKCHE BUPOOHUIITBO TETUIOBOT 1 €JIEKTPUYHOT €HEprii;

. peKynepariist Teria.
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[HIIIUM IIJIIXOM € CKJIaJiaHHs 3BeJeHO1 TaOJuIll 3aXOMdiB, /e B OCTaHHIN rpadi
BKa3yIOTh ITPOIIOHOBAHY YEPTOBICTh BIPOBAHKCHHS 3aX01B. T1, 110 MatOTh HAHOIBIITY
BiJiZlauy, MOMIYAlOTh SIK MEpPIIOYEproBi, 1 Tak naji. [lutanHs mpuBaOIMBOCTI TOTO YU
1HIIOTO 3aXOAy 1 TMOPIBHSAHHS OHOTO 3 OJHHMM BUPINIYIOTH HA OCHOBI (hiHAHCOBOI
EKCIIEPTU3H KOKHOTO 3aXO0Y.

Jl7is BU3HAUEHHS KpalUX PEKOMEHMAAlii MOTpiOHE PO3YMIHHS TEXHOJOTTYHUX
MPOLIECIB 1 3HAHHS JOCTYITHOT TEXHIKU 1 TEXHOJOT1H.

3MICT BOTO PO3ALTY 3BITY 3 €HEProayAUTy B I[IJIOMY MOXe OYTH MPEJCTaBICHO
y Takomy Burisial. CrioyaTky HaBeleHa TaOJUIls, B SIKIM mepepaxoBaHi MPOIOHOBAHI
3aX0/d, 3 BKa3iBKOIO ekoHomii eneprii (B I'Jxk, abo kBt-rox), ekoHomii kot (TpH.),
KaIiTaJIOBKJIaJIeHb, CTPOKY OKYIHOCTI Ta YEproBiCTh BIpoOBa/KeHHA. [licis 1poro
KOXHUM 3axiJl po3MIAIa€TbCd OKPEMO 1 JeTalibHiM oOpa3om. [lo-mepiie, ijge omuc
3axX0My, SIKMUM MICTUTh HEOOX1IH1 3MIHU, Ta ACIIEKTH 3a01aPKCHHS, HATIPUKIIA/T;

HeoOxiaHi 3MiHm:

. MoAM(iKaLisg TAIpUEMCTBA 1 OyAiBEb;

. 3aMiHa 0OJIaJHAHHS,

. MOJIepHi3alis 00JaHaHHS, CUCTEM KEepyBaHHS, 1301115,

. YIOCKOHAJIEHHSI TEXHIYHOTO 00CIIyTOBYBaHHSI 00J1aIHAHHS;

. 3aMpoOBaHKEHHS] HOBUX MPOLIEAYP KEPYBAHHS.

ACHEKTH 3a011a/7KeHHS eHepril 3 BIPOBAIKEHHAM PEeKOMEHIalliil:

. 3MEHIIICHHS BTPAT;

. CKOpPOYEHHS 3ailBUX omnepauid (3HWKEHHS TeMIepaTypu HOBITpS B

OPUMIIICHHSIX B 103apo00YMii Yyac Ta y BUXIJTHI JHI, BUKJIFOYEHHS HEPOOOUOTO X0y
o0J1aTHaHHSA);

. M1BUIIEHHS €()eKTUBHOCTI BUKOPUCTAHHS €HEPTii,

. M1BUIIEHHS €()eKTUBHOCTI IEPETBOPEHHS €HEPTii (3aMiHa KOTJa Ha 1HIIHUN
3 punuM KKJI, 3amina MHEBMOMPUBOY Ha €JICKTPUUHUMN TOIIIO);

. BUKOPHCTAHHS JIEMICBUX CHEPTETUYHUX PECYPCIB.

Ham ige netanpHa (piHaHCOBA OLIHKA 3aXO01y, /IS IKOT HEOOX1/THO BU3HAYUTH

) KaIliTaJIOBKJIaACHHS;

o €KOHOMIIO eHeprii (TPOIIOBUX BUAATKIB);

J aMOPTHU3alliiiH1 BUJIATKHU,

o BUJIATKHM HA TEXHIYHE 0OCITYyTrOBYBAHHS;

° JIOXOJ Bl MPOIaKy OOJaHAHHS, 1110 3aMIHIOIOTh;

o aHa3 e(h)eKTUBHOCTI KaIliTaJOBKIIACHb.

JIBa mepuux acrekTy MOBUHHI OyTH 000B’sI3KOBO, 1HII HE 3aBXKAM MAIOTh MICIIE.

HaliBaxxnmuBimmM KpOKOM € OIliHIOBaHHS ekoHomii. Tpeba 3a3HauuTH, 10
ayIuToOp, SK TPABUIO, HABOJAYM SIKYCh TMPOIMO3HUIIII0, IOBUHEH SK MIHIMYM
po3paxyBaTh €KOHOMIIO 1 KamTAJIOBKJIAAEHHS ISl BU3HAYEHHS CTPOKY OKYIHOCTI.
Hanpuknan, npu orisal mapornpoBOAy BU3HAYEHO, IO 130JIALIS Yy HE3aJ0BLIBHOMY
ctaHi. HemoctaTHbo MpoCTO cKa3atu, 1o ii 3aMiHa Oyie 0e3nepevyHo BUT1IHOK — Tpeda
pO3paxyBaTy KOHKPETHE 3HAUYCHHS €KOHOMIi €Heprii Bil BOPOBaXKEHHS 111€i Mipu. J1jist
I[bOT'0, HAMNPUKJIAJ, HEOOXIHO OIIHWUTH, 110 ICHYHOYa CTapa 130Ji1lil BUKOHYE CBOI
dbynkii aume Ha 20%, 1 BUXOJAA4M 3 IbOTO BU3HAYUTU TEIUIOBI BUTPATH JO 3aMiHU
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130J141111 1 TTicTs Hel. AHAJIOTIYHO, KOJIM MPOIMOHYETHCS 3aMiHa CTapUX BIKOH, B SKUX €
BEJIMKI IIIJIMHU, TO HEOOXITHO OIlIHWTH BUTPATH TEILIOTH Yepe3 I HIIIMHH, 00 B
MPOTUBHOMY BUTAAKY (piHAHCOBA OIlIHKA BKa)X€ HA HEJOLULIBHICTh €1 3aMiHH.

B mimomy, MeTommka OITIHIOBAaHHS €KOHOMIi BIJ BIPOBAKEHHS 3aXO/liB
aHaJIOTIYHA JI0 PO3PAaXyHKY HUHINTHROTO CHEPTOCIIOKUBAHHS. PI3HUILA MOIsTaE B TOMY,
IO MiJl Yac OI[IHIOBAaHHS 3aXOIB 3 €HEProoMIaJHOCTI MOTPIOHO MPOTHO3YBATH, SIK
3MIHUTBCS CUTYAIlisl MICHS X BOPOBA/PKEHHA. A IIe TSATHE 3a cO00I0 3MiHY 0araThox
Koe(iIll€HTIB, TaKUX SK HOpMa CIIOKHMBAHHS €HEPTrii, KoeQilliEHT BHUKOPUCTAHHS
MOTY>KHOCTI 1 TPUBAIICTh €KCIUTyaTarlii 00J1alHaHHS BIPOJOBXK POKY.

[TokaxkeMo, sIK MOXKHa poO3paxyBaTH OOCAT 3a0IIa/JKEHb EHEprii IUIIXOM
MOPIBHSHHS HUHIIMIHBOT CHUTYyallli 3 TPOTrHO30BAaHOIO TMOKpalieHow. Jlius aeskux
€HEProoIlaIHUX PEKOMEH Ialliil (HalpuKIaj, YCYHEHHSI BUTOKIB MapH) 3aollapKeHa
€Hepris BIANOBIIa€ CyMapHUM BTpaTaM €Heprii 0 BIPOBAKEHHS peKoMeHaaii. Jlis
pO3paxyHKy  pIYHOTO  OOCSATY  €HEpPro3aolajkKeHb B  I1HIIUX  BUIAJKaX
BHKOPHUCTOBYETHCS (OpMyJIa, SKa HaBeIeHA HUKYE.

Hunimnaa IMokpamena
IMoka3Huk . .
CUTYyaIlist CUTYyaIlist
[ToTy>kHicTh 00aHaHHs, KBT A X
KoedirmienT cepenuboro 3aBantaxkenns |B Y
TpuBamictb poOOTH BOPOJOBXK POKY, c 7
TOJINH
Piune eneprocnoxxuBanus, KBt-roa A*B*C X*Y*Z

TakuM 4uHOM 00CST 3a0IaHKEHOT 32 PIK €Heprii 00UYHCIFoEMO 32 GOPMYJIOLO,
KkBm*200:.

AW = (A*B*C) — (X*Y*Z) (4.1)

BusHaueHHs fesikux Moka3HUKiIB B (popmyii (4.1) Moxke noTpedyBaTH 3HaYHUX
pO3paxyHKiB, YW JoCHikeHb. Hanpuxmnaa, mis oOTpyHTYBaHHS BCTAHOBJICHHS
YaCTOTHOTO pEryjaropa Ha JAUMOCOC KOTJa MOTpiOHO 3i10paTu iHdOpMAIlI0 TIPo
KUIBKICTh TOAMH, SIKI KOTEJ MpaIlOBaB BIPOJOBX POKY B KOXKHOMY PEXHMI 1 MOTIM
PO3paxyBaTy €KOHOMIIO (JUBUCH HIKYE MPHUKJIA]l CTOCOBHO BCTAHOBJIEHHS YaCTOTHOTO
peryisTopa Ha Hacoc). A 0OTpyHTYBAaHHS JOIIILHOCTI 3aMIHUA JJUMOCOCA HA TAaKUM, 110
Ma€ MEHIIy TOTYXHICTh, MOXE TMOTpeOyBaTH TMPOBEACHHS aepOJIUHAMIYHOTO
po3paxyHKy Kotia. Sk Bxke Oysi0 BKa3aHO BUIIE, JETANTBHICTh PO3PAXYHKIB B OUIBIIIIA
Mipi TTOB’sI3aHa 3 BapTICTIO CHEPTOAYy/IUTY.
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4.2 lMpuknadu po3paxyHKy 3aouwad)XeHHs1 eHepeail

HaBegemMo Kilbka TPHUKIAIIB  PO3pPaXyHKY €KOHOMIi, SKI  TOKaXYTb
PI3HOMAHITHICTh BHUKOPHUCTOBYBAaHHMX CITIOCO0OIB, 1 3a3HAYMMO IO TaKl PO3paxyHKH
MOXYTh TOTpeOyBaTW 3HAHb TMPOIECIB, IO JOCTIKYIOThCS, Ta MPHUHIIMIIIB
GbyHKIIIOHYBaHHS 00aHAHHS, 10 PO3TIISIAETHCS.

4.2.1 3aowwamKeHHSA eHeprii, WO BUKOPUCTOBYETBLCS HA OCBITIEHHS.

ABTOCTOSIHKA OCBITJIIOETHCS JIECSIThMa BOIbGPAMOBUMU JaMIIaMU MOTY>KHICTIO
500 Bt koxHa. JlamMnu BMHKalOThCS 1 BUMHUKAIOTHCA OXOPOHHUKAMHU BpYYHY, ajie
1HKOJIM 3QJIMILIAIOTHCS BBIMKHYTUMH B JeHHUHM yac. OIiiHKa poOOTH MOKa3zana, M0
CUCTEMa MPAIIO€ B CEPEIHBOMY 3a PIK 10 15 rouH Ha 100Yy.

VY 1miasx exoHoMmii eHeprii 3amponoHOBAaHO 3aMIHUTH Il JIaMIOHM JiecsiTbMa
HaTpIEBUMHU JIaMIIAMH BUCOKOTO THCKY, SIKI MaroTh NOTYXHICTh 114 BT KoXHa
(BKJIFOUAKOUM BTPATU MEXaHI3MY YIPaBIiHHA), aj€ 3aBASKU BHILIA CBITJIOBUIATHOCTI
30epiratoTh TaKUM K€ PIBEHb OCBITIEHOCTI. KpiM TOro, 3alpOonoHOBaHO BCTAHOBUTHU
ABTOMATUYHE YIpPaBIiHHA (OTOEIEMEHTAMM, IO JI03BOJUTH CKOPOTUTU Yac poOOTH
CUCTEMH JI0 CepeIHbOPIuHOro 3HaueHHs 10 roguH Ha 100y.

1.  BusHayuTH BEeIMYMHY €KOHOMII €HEprii 3a piK.

2.  Slxi me dhakTopu NOBUHHI OYTH BpaxoBaHi?

[Tpumitka: [lpumnyckaerbces, 10 B O4IKYBaHH1 TOTOYHOTO PEMOHTY B HEPOOOUOMY
CTaHl 3HAXOMATHCS, B CEPEAHBOMY, JIBI 3 BOJb(MPAMOBUX JIaMM 1, 3aBISKH BUIIIN
HAJIMHOCTI, TUTBKU OJIHA HATpi€BA JaMIla BUCOKOTO THCKY.

Piwennsa:
[TouaTkoBa cutyariis [Toninmena curtyaris
VYcTanosneHe
5,00 kBT 1,14 xBt
HAaBaHTAKEHHS
Koedimient
Pin 0.8 0.9
HaBaHTAKEHHSA
Piuna excrutyatartis 5 475 ronuu 3 650 rognu
Piune 21 900 xBTt-ron 3 745 xBt-rox
CHEProCIOKUBAHHS

Eneprozoepexenns 3a pik = (21 900 - 3 745 ) kBt-ron = 18 155 kB1-rox
Tpeba BpaxyBaTH TaKOX:

BUMPAMU HA 3AMIHY 1AMN

8UMPAMU HA ONJIAMY MeX00CIY208)Y8aAHHS IAMN

AKICMb 0CEIMJIeHHS

npooasic cmapozo 0oaAOHAHHS
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4.2.2 EHeprosbepiratoumnm 610K ynpasniHHS ABUTYHOM

BoasHuii Hacoc YHpaBISETbCS ENEKTPOABHUTYHOM MOTYXHIcTIO 90 kBrT.
KinpKicTh BOIM, II0 HAKAUy€THCS, PETYIIOETHCS 3aTBOPOM 3 CEPBOIPHUBOJOM, SIKHUIA
Y3TOJIKY€ETHCSI 3 THCKOM B cHcTeMi. BUMiproBaHHS BUTPAaTH BOAM MOKa3ylOTh HACTYIHY
KUTBKICTh BOJIH, III0 TOTPEOYETHCS B PI3HUI Yac JTHS:

10 romun/nens:  100% Big MakCUMalIbHOT BUTPATH
6 TOJUH/ICHb: 70% B1J MaKCUMaJIbHOT BUTPATU
6 roqun/aenn:  40% Bix MakCUMaJIbHOI BUTPATH
2 ronuuu/AaeHb:  25% BiJ MaKCUMAaJIbHOT BUTPATH

VY uinsx eKoHOMIi eHeprii MPONOHYEThCS BCTAHOBUTH MPHUBOJ 3 PETYJIHOBAHOIO
MIBUKICTIO, IKHH aBTOMAaTHYHO pearye Ha TUCK B CUCTEMI.

[Tpumitka. Ilpumyckaerbes, mo Hacoc cnoxkubae 90 kBt eneprii mpu 100%
BUTpaTI, XapakTEPUCTHUKW CHEProClOXXMBAaHHS JaHl Ha giarpami (puc.2.9).
[IpunyckaeThcs, 110 pEeTyIATOp MIBUIKOCTI Ma€ BHYTpIllIHI BTpaTH, piBHi 1 kBT. Hacoc
npairtoe 24 rogunu Ha 100y, 350 qHIB Ha PIK.

Piwenna

Po3paxyHok cepeiHIX HaBaHTaXEHb 3a JaHUMU rpadika.

HaBantaxxenns | PerymtoBaHHs apocenbHUM | PerymtoBaHHS IIBUIKICTIO
BEHTUJIEM

100% 90 kBt x 1.00=90 kBT (90 kBt x 1.00)+1 kBTt =91 kBTt

70% 90 kBt x 1.00=90 kBT (90 kBt x 0.55)+1 kBT = 50 kBT

40% 90 kBt x 0.85=76 kBT (90 kBt x 0.25)+1 kBT = 24 kBT

25% 90 kBT x 0.50=45 kBt (90 kBT x 0.15)+1 kBt =15 kBT

3BiJICH PO3PAaXOBYEMO 3a0MIAKCHHS:

10 roa/nens x 350an18/pix = 3500 roa/pik x( 90-91) kBr-rox = - 3 500 kBt-rox

6 ron/menp x 350 guiB/pik =2 100 roa/pik x( 90-50) kBt-ron = 84 000 kBt-rox
6 ron/nenb x 350 nuiB/pik = 2 100 roxa/pik x( 76-24) kBt-ron = 109200 kBT1-Tox
2 roa/nennb x 350 mguiB/pokiB =700 roxa/pik x( 45-15) kBr-rog = 21000 kBt-ron

Beboro 3ao1mamxeHHs 3a pik =210 700 xkBt-rox

Heooxiono epaxyeamu maxoaic:
® 3MiHY BUTPAT HA TEXHIYHE 0OCITYrOBYBaHHS
e 3a0e3MeYeHHs] 3aXUCTy pPeryJibOBaHOTO MPUBOAY BIJ TMOMAJaHHS BOJIMU 1
EJICKTPOMATHITHUX TICPEIITKO.T
e uyyd MOTpiOHA HaM OaimacHa/gyOsoroya cucTeMa JJiss BHUMAAKY, SIKILIO
peryJibOBaHUM MPUBOJ BUIJIE 3 CTPOIO?
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4.2.3 3aowamkeHHa  eHeprii, WO BWUKOPUCTOBYETLCA  MOBITPSHUMMU
KOoMnpecopamu

Enepretrune q0CiKEeHHS BUSIBIISIE HACTYTHI 1€(EKTH B KOMIIPECOPHIil CTaHIIIi:

- TloBITpSIHO—BCMOKTYBaJIbHI ~ (PIBTPH 3a0pyJHEHI, 110 BUKIWKAE Iepernaj
THCKY Ha piBHI 150 MM BogsiHOTO cToBMa (0,015 6ap) 3aMiCTh MACIOPTHOTO MEpenaLy
trcky B 40 mm BomstHOTO cToBma (0,004 6ap).

- Komnpecopn BCMOKTYIOTh 3 KOMIIPECOPHOI CTaHIIii MOBITPs, TemIeparypa
AKOT0 B cepeiHboMy Ha 15°C Bule, HIX TeMIlepaTypa 30BHILIHBOTO MOBITPSL.

Bupimeno miaBUIUTH e()EKTHUBHICTH KOMIIPECOPHOI CTaHIIi  HUIAXOM
YIOCKOHAJICHHA rpadika OUUIEHHS/3aMIHU MOBITPSHUX (PUIBTPIB 1 YCTAHOBKH HOBOTO
TPyOOTIPOBOY, IKMI1 BCMOKTY€E 30BHIIIIHE MTOBITPSI.

1. Sxkum Oyne cepenHid TMPOLIEHT €HEPro30epekeHb Bl B)KUBaHHS
NepepaxoBaHUX BUIIE 3aX0/I1B?

2.  Slxi me gakTopu moTpiOHO B3ATH A0 yBaru?

[Tpumitka. EHepris, 1110 BAKOPUCTOBY€ETHCS JIs1 CTUCHEHHS MOBITPS, IPUOIU3HO
IPOIOpIIiiiHA BIJHOIICHHIO THCKY (Ha BHUXOJ1/Ha BXOJ1) 1 aOCONIOTHIN TeMmmepaTypi
3aCMOKTYBAHOTO MOBITPS .

CepennbopiuHi yMOBH npuiiMaroThest Ha piBHi 1,00 6ap 1 15°C, a TUCK Ha BUXO/I
— Ha piBHi 7 6ap (abc¢.)

Piwennsa

7 6ap

=7,1065
16ap — 0,015 6ap

CriBBIAHOIICHHS TTOYaTKOBOTO THCKY =

[TouatkoBa TemmepaTtypa BcmokTyBanHsa = 15°C +15°C = 30°C =303 K

7 6ap
16ap — 0,004 6ap

=7,0281

CriBBIAHOIICHHS 3MEHIIICHOTO TUCKY =

3amwkena temneparypa = 15°C = 288K

288x7,0281
303x 7,1065

Eneprosoepexenns = 100% —100 x 6,0%

HeoOxiaHo Tako BpaxyBaTH:

o 3MiHa nepenaay TUCKY B HOBOMY TPYOOTIPOBO/I1, SKUI BCMOKTY€ 30BHIIITHE
HOBITPSI B KOMITPECOPHY CTAHIIIIO?

o BapTICTh POOIT MO OYUIICHHIO (QUILTPIB?
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4.2.4 EHepro3bepexeHHs B KOTNax

VY pe3ynbTaTi MpOBEACHHS TECTy Ha €()EeKTHBHICTH TOPIHHS BHUSBUIOCA, IO
Koe(ilieHT cepelHboi €(heKTUBHOCTI TOPIHHA (1€ TEIIoTa MajrBa 3a BUPAaXyBaHHSIM
BTpaT 3 ra3am, 110 BIAXOATh) piBHUN 79%. KoTen mae pydyHy cuctemMy NpoayBaHHS,
Ha SIK€ BUTPAYaEeThCs (B meprioMy HaOmmkeHHi) 1% Bif 3araibHOT KUTBKOCTI TETUIOBO1
eHeprii, MOTJIMHEHO1 KOTIOM. B X011 ayANTY KOTeIbHOI BU3HAYCH] HACTYITH1 BEJIMYNHHU:

Crio’kMBaHe MaJINBO =62 000 I'JTIx (100%)
Brpatu 3 razamu, 1o BiAXoasTh =13 020 I'/Tx (21%)
Terutora, IIOTIMHEHA KOTIOM =48 980 I'JI>x (79%)
Bceboro =62 000 I' I:x (100%)
TemmoBTpaTu yepe3 obmmBky kotiaa = 1 000 I'Jx
TeroBTpaTu mpu NMpoayBaHHI = 500 I'[Ix

KopucHa temiora napu =47 480 I'JIx

Bceboro =48 980 I' /I:x

VY nuisix ekoHOMii eHeprii 3amponoHOBAaHO BCTAHOBUTH B KOTEJbHIN cHCTEMY
aBTOMATUYHOTO TPIMIPOBAHHSA KHCHIO 1 CHCTEMY aBTOMATHUYHOTO IPOJYyBaHHS.
[IpunyckaeThcs, 0 NEPIIMA 3aXi] TIABUIIUTE €()EKTHUBHICTh TOPIHHSA B CEPEAHBOMY
10 83%, a npyruii — ckopoTUuTh poayBaHHs Ha 50% BiA 1i TENEPIIIHBOTO PiBHS.

1.  Bu3HauuTH PIYHY EKOHOMIIO €Heprii?
2.  Slxi me gaxTopu MOBUHHI OyTH BpaxoBaHi?
Piwennsn:

CxopoueHHs1 piBHS TmpoayBaHHs 3aomaauTh S50% mNOTOYHMX BTpaT Ha
npotyBaHHs, T00T0 250 I'JIk.

3BiaCH, 3arajibHa BEIUYMHA HEOOX1JHOT TEMIOTH:

Bcboro HeooOxianoi Tensioru = 48 980 I'/Ixx — 250 I'I:x = 48 730 I'x

3 ypaxyBaHHSM TOTO, IO cepeHs €(hEeKTUBHICTIO TOPIHHS MiABUIIUTHCS 110 83%,
KUTBKICTh €HEPTii MajauBa, 10 BUMAraeThes JJIs TeHepallii i€l TerIoTy, JOPIBHIOE:

Heo0xinna eneprist majmmpa = 48 7301 Tl =58711I' [Tk

0,83

Piuna exonomist eneprii majausa = (62000 — 58711) = 3289 I' [I:x

Heo0xigHO Takox BpaxyBaTH:

e KamitanbHi/aMopTH3aliiHl  BUTpaTH Ha  CUCTEMHU  ABTOMATHYHOI'O
yIpaBIIiHHS;

e Burparu Ha TeXHIYHE 0OCIIYyTOBYBaHHS CUCTEM aBTOMATUYHOTO YIIPABIIIHHS;

e  MoOXJIMBY €KOHOMIIO BiJ] 3MEHIIIEHHS KIJIbKOCT1 MIEPCOHAITY;

e  3HWXKEHHS BUTpAT HA OYMILEHHS BOJIU.
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4.3 lNMepexpecHa nepeegipka npono3uyil 3 3aowjadXxeHHs1 eHepaii

[Ticrst BU3HAUCHHS MOTEHITATy 3201 PKCHHS €HEPTii 11 00'€KTy 0O0CTEKEHHS
CHEProayJIuTOp TOBUHEH PETCIBHO IEPEBIPUTH BCi PO3PaxXyHKH 1 OOIPYHTyBaHHS
nepe/T BBEACHHAM X JI0 3BIiTY 3 EHEPrOoOOCTEIKCHHS.

[lepeBipka gaHux HEOOXiIHA JUIS TOTO, MO0 MEPEKOHATHCS, IO MOTEHIIIHHI
3a0MMaPKCHHS]  Y3TOKYIOTBCSI 3 3arajJbHUM BHKOPHUCTAaHHSM CHEprii Ha 00'€KTi.
Haituacrime 3acTOCOBYIOTh Taki MPUHOMH MEPEXPECHOT IEPEBIPKH:

o CHIBCTaBJICHHS OOCATY MOTEHIIIHOTO 3a011a[>KEHHSI €HEPT1i 3 TOYaTKOBUM
E€HEPrOCIOKUBAHHSAM; II€ JIO3BOJIUTh YHHKHYTH CHUTYyallli, KOJHM EHEpProayauTop
MIPOTOJIONTY€E MOKJIUBICTh 320 IUTH EHEPTii OLIbITE, HI’K HAHI CIIOKUBAE 00'€KT;

o MOPIBHSIHHS TIPOTIOHOBAHUX PIBHIB CIIO)KMBAaHHS €HEprii Ha OIWHUIIIO
OPOAYKIIi 3 KpAllUMU NPAKTUYHO JOCATHYTUMU PE3yIbTaTaMU;

o aHaJi3 NOTOKIB €HEeprii;

o HECYMICHICTh peKOMEHAAIll, TOOTO (paKkTUYHA MOKJIMBICTH BIPOBAIUTH

JUIIe OJHY 3 KUIBKOX PEKOMEHJAlli, Hanmpukiaa, ado BIAPEMOHTYBaTH CHCTEMY

napopo3nojuty, abo JeleHTpali3yBaThd MapopO3NOJLIIOBAIbLHE  OOJagHAHHS,

€HEeproayaAuTOp MOBUHEH MOSCHUTH, SIKY 3 IPOIMO3UIIH BiH BBa)Ka€ HAUIPUUHATHILIOLD;
J 3MEHILIEHE TPaHUYHE TTOBEPHEHHS.

4.3.1 3meHLweHe rpaHnyYHe NoBEepPHEHHSA

Ha octanHbOMY MYHKTI CJ11 3yIUHUTHUCS JeTanbHie. Konneniis "3MeHIeHnx
TPaHUYHUX TOBEpPHEHB" M00pe 3HalloMa €KOHOMICTaM, BOHA B 0araThOX BHUIAIKaX
10 MOTEHIIIHE eHEePro30epeKeHHsI B1Jl BIPOBAIX)KEHHS TIEBHOTO 3aX0/Ty CKOPOUYETHCH,
AKIIO, 1HIIWNA €HeproolaaHui 3axil OyB BOPOBA/KEHUI paHile. [HKOIM KaxyTh, 10
WIeThCsl TPO B3aEMOJIIIO 3aXOJIB YW B3a€EMOJII0 MPOEKTiB. Po3risigaroun Kiidbka
MPOEKTIB JJIsl CACTEMHU, HE MOKHA OLIHIOBATH MOTEHIIIMHI 3a01a/>KEHHS 130JIb0BAHO.

Metorwo mpoexkty A (puc.4.1) Oyno 3MEHIIEHHS KIHIIEBOT'O CIIOKUBAHHS 1
OUiKyBaHe (pO3paxyHKOBE) 32011 >KEeHHs CTAHOBUTH 30%.
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IcHyioua cucrema

Brparu Brparu

IMaauso 167 I'/Ix
= 1001 JIx
278 I'Ix |
[ [ boinepua Po3noain
:>\ (kK2 60%) (xKn 60%) TyBay
\ 100 I tx

Ipoext A - CropouenHs KiHUEBOIro CHOKHBAHHS

Brparu BrpaTu

IManuso
194 I'JIx

: ( boinepna
\ (kxa 60%)

Poinoain Kopuc
(kxa 60%) TyBay
0 I'/Ix

Exonomin = 30%

Pucynok 4.1 - Cxematuuse 300pa>keHHS pe3yIbTaTiB BIPOBAIKEHHS 3aX01y A

3a npoektoM b (puc. 4.2a) odikyBaHe 3a0MIaHPKCHHS 32 PAXYHOK IMOKPAIECHHS
PO3MOIUTIOBATBHOI CUCTEMH CTAaHOBHUTH 25%.

llpoext b - llokpamennn cucremu poznojgiay

Brparu Brparu

[Maauso /
208 I'JIx X S
[__rl\‘, boiisiepna Poinoain
_“/’\\ (kK2 60"/0) (kK2 80‘/.)
Y 100 I'JIx
\,
Exonomin = 25%
a)
Ilpoext B - llokpauienus edekTHBHOCTI NepeTBOPEHHHRA
Brparu Brparu

Maamso 167 I')lx 001 Ik
3 T : l-;.. A
208 I'/Lx Boiiepua Po3nonin Kopuc

(kxa 60%) TyBaY

‘—\)( (xxn 80%)
\

/ \ 100 I'/Ex

\,\ __ o
Exonomin = 25%
6) I

Pucynok 4.2 - Pesynbprat BpoBaKeHHs 3ax01iB b 1 B

3a mpoektoM B (puc.4.2) nokparieHHs 00UIepHOTO rOCIoAapCTBa Ja€ 10AaTKOBE
3aomapkeHasa 25%.
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Axmo po3mmsigaty Bei Tpu mpoektu (A, b ta B) 1301b0BaHO MOXKHA JIATH
XHOHOTO BUCHOBKY, 110 3arajbHe 3aouiaJkeHHs: ctanoButume 80% Xxou B 1CHOCTI 11e
He Tak. Puc.4.3 inrocTpye eeKT BIpoBaIKEHHS BCI1X TPHOX MPOEKTIB.

Brparmw Brpamn
i i
Masuso - 2 87 INx /h\\
) T 7O - ' il
109 I'Ix . . N\
e boinepna - Po3noain ~_ [ Kopuc)
(kxkn 8 %) S (xkxa 80%) - X l\'BH‘J
\ i U
v g \\\_// 70 I ix

Pucynok 4.3 - Pe3ynbTaT BOpOBaJKEHHS BCIX TPHOX MPOEKTIB

VY BUXITHOMY CTaHI CUCTEMH JJIsl OJICP’KaHHSI KIHIIEBUM CIIOKMBAaYeM €Heprii
100 I'1x, xonmu KKJI GoitiepHOi 1 po3noaLTIOBANIbEHOI cucTeMu cTaHoBUIIH 60%,
OolinepHa MoBUHHA OyJia OJEP>KyBaTH:

1 1
1 — e =
0052 5 = 278 (/b9

pesynbryrounii KKJI cranoBus - %- 100% = 36%

[Ticnst BpoBaKEHHSI TPHOX MPOEKTIB JJIsi OJCP)KAHHS KIHIIEBUM CIOKHMBaueM
eneprii 70 I'JIx, ko KKJ]I 6otinepHoi 1 po3noaitoBaibHOil cucteMu 3pociu 10 80%,
OoliyiepHa MOBUHHA OJEP>KYBaTH:

1 1

. . 70
Pesynbryrounit KKJI cuctem 3pic i CTaHOBUTh Too 100% = 64%. 3aranbHe

3a011aPKEHHSI B1J] BC1X MPOEKTIB:

278 — 109

-100% = 61°
578 00% = 61%

TaxuMm ynHOM, 3arajibHa ekoHomisgs = 61% < 30% +25% + 25% = 80%

4.3.2 3aolwamkKeHHs NepBUHHOT i BTOPUHHOT eHepril
OpHi€ro 3 HAWBAKITUBIIIUX OCOOJIMBOCTEH 3BITY 3 EHEPro30epeKEHHs, X0U YaCTO
HEI0 HEXTYIOThb, € YCBIJIOMJICHHS BIIMIHHOCTEW MK 3a0IIa/KCHHSIM TEPBUHHOI 1
320I1a/KCHHSIM BTOPUHHOI €Heprii. 3yMMHUMOCS Ha IIbOMY MMUTaHH1 AeTaJbHIIIE.
3aouiadscennn nepeuUHHOT enepeii naiuea 3a paxyHoK eKOHOMIl 6moOpuUHHOT
enepeii.
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3ao1mapKeHHs] BTOPUHHOI €Heprii BUSBISE BIUIMB HA CIIOKUBAaHHS MEPBUHHOI
e”eprii. HaiimpocTtimmuii nuisx o04uncIeHHs] eKOHOMII MEPBUHHOI €HEprii - PO3ALIUTH
KUIBKICTh ~ 3a0IIa/PKEHOT BTOPUHHOI eHeprii Ha Koe(ilieHT e(eKTUBHOCTI
(emekTpocTaHIli YM KOTJA). 3a0lIaKEHHsI BTOPUHHOI €HEeprii MOKe€ HEraTUBHO YH
MO3UTHUBHO BIUIMBAaTH Ha 3a0LIAJDKEHHS MIANPUEMCTBA B IioMy. Hampukian,
3MEHIICHHSI 3a01a/PKCHHS] BTOPUHHOT €HEepTil 1 301IbIIICHHST HABAaHTA)KCHHS Ha KOTEJI,
MOXKE 3a0e3neyuTH Horo poOOTy B PEeXHMMI ONTHUMAIbHUX HABaHTaXEHb. [HKOIHU
EKOHOMIisl BTOPUHHOI €Heprii BIUIMBA€ Ha PO3MOALT BTPAT, TaK CKOPOYCHHS PIBHA
CIOXHMBAHHSA TMapu MOXXE€ CKOPOTHTH BTpaTd Mapu B pe3epByapax 30upaHHsS
KOHJIEHCATY.

4.3.3 EdpekT 3amiHn nanvea

3amiHa OJIHOTO JIKepelia TMajuBa IHIIUM JKEPEIOM eKOHOMii KomTiB. Taka
3aMiHa 3BUYAHO BiIOYBAETHCS y TUX BUMAAKAX, KOJU € MOXKIIMBICTh MPUAOATH 1HIIIE
NaJMBO 32 HIDKYOIO IIHOIO HA OJMHUINO BMICTY eHeprii. DiHAHCOBUN pPO3paxyHOK
3a011a/P)KeHb TOBUHEH BPAaXOBYBATH TAaKOXX MOXMJIMBICTH 3MIHM BHUTpPAT Ha PEMOHT
obnagHanHs. KpiM Toro, 3amiHa najanBa MOKe 3MIHUTH KOE(DIIIEHTH MTEPETBOPEHHS.

4.3.4 Pekynepauis Tenna

SIKI10 MOTOKM €HEePrii BUITy4aroThCs 3 YTHII3AIIHHUX CUCTEM YU BUBOJSATHCS K
noOIYHUN TPOAYKT CHUCTEM TMEPETBOPEHHS €Heprii (HU3bKOTEMIIepaTypHE TEIio B
CUCTEMI KOMOIHOBAHOTO BUPOOHUIITBA TEIJIOBOI Ta €JIEKTPUUHOT €HEeprii), TO EKOHOMIs
B LIUX €HEPrONOTOKax He 00OB'I3KOBO MPUBOJUTH /10 3a011a)KEHb IEPBUHHOI €HEPT1i.
Hanpukinaz, konu rapsiye BOJONOCTAYaHHS 3/1HCHIOETHCS CUCTEMOK0 KOMOIHOBAHOTO
BUPOOHUIITBA TEIJIOBOT 1 €JICKTPUYHOI €HEPrii, Ka B 1HIIOMY BUMNAJAKy BUKUHYJA O 1€
TEIJI0 B aTMoc(epy, TO €KOHOMIsI rapsiyoi BOJIM HE 3a0LIAJPKy€ NMajauBa, Ha SKOMY
Mpaloe KOMOIHOBaHa CUCTEMA. 3 IPYroro OOKy, SKIIO HU3bKOTEMIEpaTypHE TEIJIO B
CUCTEMI KOMOTHOBAHOTO BUPOOHUIITBA MOKPUBAE JIUIIIE YACTKOBO MOTPEOU ONAJICHHS, a
pelmTy 3a0e3neuye eIeKTpUYHE ONaJeHHs, TO 3a0IIa)KEHHS rapsa4oi BOJU 3MEHIIUTh
BUTPATH €JIEKTPOEHEPTii.

4.4 Bu3Ha4eHHs1 eesluMUHU Karnimasoek/iialeHb Ha 6rnpoeaodiXeHHs
npoekmy 3 eHepaoouw,adHocmi

[le Takok € Ba)KJIMBUM €JIEMEHTOM eHeproayauty. [IloMUIIKOBO OIliHEeH1 BUATKH
(3BMYalfHO 3aHWXKEH1) MOXYTh JIETKO MiAIpBaTH JIOBIPY 10 MPOEKTY B LUIOMY. SK
PaBUJIO MPUYMHA 3HUKEHHS BUAATKIB HE B HEJOOIIHIOBAaHHI BUJATKIB, a B TOMY, 1110
BUSBJISIFOTHCS TTOBHICTIO BUMTYIIIEHUMH JISSIK1 1X KOMITOHEHTH.

Hmxue HaBeeHO 1alleKo HEe TIOBHUM MEepelliK TaKMX KOMIIOHCHTIB:

. BapTICTh MPUAOAHHS EHEPTOOIIAHOTO 00JIaTHAHHS;

. 3aKyMmiBeJIbHA  BapTICTh  JIOMOMIXKHOTO  OOJagHaHHS  (PETYISATOPIB,
1HCTPYMEHTIB, OXOPOHHOTO O0JIaIHAHHS );

. BUJIATKH HA JJOCTABKY (MUTH1 JOPMaIBLHOCTI, BCTAHOBJICHHS 00JIaJHAHHS Ha
pobouomy Mmiciii);

. CTpaxyBaHH;I.
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. BUJATKA HA 130JILIIO;

. MEPEAIMyCKOBE TECTyBaHHS 1 BBEACHHS YCTAHOBKH B TIPOMHCIIOBY
eKCIUTyaTarlio;

. oruiaTa KOHCYJIbTaIlii;

. BUJIATKH HA IUBLIbHE Oy TIBHUIITBO;

. BUJIATKH Ha TIEPEMIIIIEHHS BUPOOHUIOTO 00Ia HAHHS;

. BUJIATKH HA 33/I0BOJICHHS] BUMOT TEXHIKHM O0€3TEKH 1 OXOPOHH TIpari;

. nepeOynoBa Oy/iBIIl y 3B'I3KY 3 BCTAHOBJIEHHSIM HOBOTO O0JIaIHAHHS;

. BapTICTh MPOAYKIIi, iKa HE Oy/1e BUPOOJICHa Yepe3 3yNMMHKY BUPOOHUYOTO
IPOIIECYy Ha Yac peasizallli 3aX0/IiB 3 3a011aJPKCHHS CHEPT11;

. HaBYAHHS [TEPCOHAITY.

BusHaueHHsi BHIATKIB Ha KOMIIOHEHT 3arajbHOi BapTOCTI BUMArae JKepen
BapTICHOI 1H(OpMaIIii.

HaliHagiiiHilmuM JKepesoM € TOoNepeaHId OCOOMCTHI JTOCBIJ BIPOBAIKECHHS
aQHAJIOT1YHOIO MTPOEKTY, aje 1 y IbOMY BUMAJIKY CJIiJ OYTH YBaKHUMH J0 0OCTaBUH, 5Kl
MOXXYTh BUKJIWKATH 3HAYHY PI3HMIIO BUAATKIB aHAJIOTIYHMX MpoekTiB. Hampuxnan,
YCTAaHOBKA €JICKTPOHHOTO KOHTPOJIIO Ha Ha(TOXIMIYHOMY 3aBOJII MOE KOIITYBAaTH
Habararo 10poXx4ye, HIXK aHAJIOTTYHA YCTAaHOBKA Ha MMBOBAPHI Y 3B'A3KY 3 HEOOX1AHICTIO
BUKOPUCTOBYBaTH  OOJIalHAHHA, sKe€ CcepTU(IKOBaHE I BUKOPUCTAHHSI Y
BUOYXOHEOE3MEUHOMY CEPEIOBHIII.

KopucHo Takox BUKOpUCTATH HOTYBaHHS 1 OFO/IKETHI PO3I[IHKYA TOCTAYaIbHUKIB,
a TaKoX I[IHW, B3ATI 3 pI3HUX peKiaM 1 orojomeHb. OpHak, 1 TYT BaXIUBO
MEPEKOHATUCS, IO Ii JPKEpesla He MPUXOBYIOTh BCi BapTICHI KOMIIOHEHTH, 00,
HaIllpUKJIaJ HaBiTh MPOBIAHI BHUTOTIBHUKM KOTJIIB MOXYTh Y BapTiCThb KOTJa HE
BKJIFOYATH BapTICTh NaJIbHUKA, SKa IMiJBHINATH 3arajibHy BapTictb Ha 50-70%.
HeoOxiqHo TakoX 3’sICOBYBAaTH, UM BXOJUTh y BapTICTh JOCTABKAa 1 HAJIaroiKeHHS
oOnagHaHHS.

[Ipaiic-mucty - 11e MPOCTUH 1 HATIMHUM UIIX BU3HAYEHHS I[IHU 00JIaIHAHHS, ajle
iX MOKHAa BHKOPHUCTOBYBATH JIMIIIE B TOMY BHUIMAJKY, KOJU TPYJOBI 3aTpaTH HE3HAYHI,
a00 BiIOMI.

OTxe, TKepenaMu JUTsl OLIHKU BUJATKIB MOXKYTh OyTH:

. npaic-IuCcTy Ha 00IaTHAHHS;

. myOJikarii mpo BapTiCTh 00JIaJHAHHS, BUTPATH Ha OIJIATY MpaIlll 1 3arajibHl
cepenui BuTpary (a came, Ha 1 M%, Ha | KBT BCTAHOBIICHOI MOTYKHOCTI TOIIO),

. PO3IIHKY MOCTaYaIHbHUKIB (MOHTAXHUKIB);

. 1H(pOopMaIlist Ipo BapTICTh MOMEPEIHIX BIIPOBAIKEHUX IPOEKTIB

Jly’)xe BaXXJIMBO BHUKOPHMCTOBYBAaTH HaJliiiHI (DIHAHCOBI KpHTepii. 3BUYANHO
BUKOHYIOTh aHaji3 JUCKOHTOBAHOTO IPOILIOBOrO MOTOKY, YACTOI MPUBEIEHOT BAPTOCTI
Ta (4M) BHYTPIIIHbOI HOPMHU MNPUOYTKY MJIS BCIX, OKPIM HAMMPOCTIIIMX, 3aXOIiB.
JleTanbHO Mpo MeToAM (PiHAHCOBOTO OIIHIOBaHHS Ta KpUTEpli BUOOPY METOTy MOJIaHO B
[5]. HaBememo OCHOBHI BIZOMOCTI PO METOAW YHCTOI MPHUBEICHOI BapTOCTI Ta
BHYTPIIIHBOI HOPMHU NPUOYTKY, sIKI HAHOLIBII NOLIUPEH] y (PiHAHCOBOMY aHai3i.

Yucra mnpusBeneHa Bapricts (UIIB). Meron, B AKOMYy BpaxOBYETbCS

3MIHIOBaHHSI BapTOCTI TpoILEH y Yaci, € po3paxXyHKOM YUCTOI MPHUBEACHOI (MIOTOYHOT)
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BapTocTi (YI/IB). Y TakomMy METOJ OLIHKHA BPaxOBYIOTHCS BUTOJHU BiJ MPOEKTY Ha
BChOMY TPOTs3i Woro mii. BiH m03BOJsi€e MPUBOAUTH MalOyTHI BHTOAM IO TMOTOYHOI
BapTOCTI Tpoiell (ToOTO MepepaxoByBaTH IX Ha TEMEpilmHii MoMeHT). BimmosimHi
KOe(ILI€HTH AUCKOHTYBAHHS BUKOPHCTOBYIOTHCS JJIs MPUBEACHHS MOTOKY T'OTIBKH, 1
HIOPIYHI MPUBEJEHI CYMHU CKJIaaloTh, 00 OTPUMATH YUCTY MPUBEICHY BapTICTh. Jis
TOTO, 1100 MPOEKT BUTIIsAAaB mpuBabanBo, YIIB nmoBuHHa OyTH OibIie HYJIA.

YIIB=IIBB-IIBK

ne [IBB - npuBeeHa BapTICTh BUTO/I;
IIBK — nipuBeicHa BeIMYMHA KaiTaIbHUX BKJIA/ICHb.

1BB=3"118, = 3 (Exk,),

= =

ne E — piuHa ekoHOMIs KOIIITIB;
Kj — KoediIlieHT TUCKOHTYBaHHS.
_ 1
ne I - piBeHb JUCKOHTY Y (pOpMI JECATKOBOIO Yucaa (IUCKOHTHA CTaBKa);
] — HOMEp pOKY.

Amnanoriuno Bu3Havaetbes [IBK, 3 BpaxyBaHHSAM TOro 1110, 3a3BUYail KaniTajabHi
BUTPATU POOJIATHCS 1O MOMEHTY BIIPOBA/KEHHS OOJaJHaHHS. MOMEHT mepeariaTu
KOIIIT 32 BIPOBA/’KEHHS 3aX0/Jy YMOBHO paxyloTh SIK HYJbOBHH piK, 00 I1e He moyana
3 ABIATHCS eKOHOMIsA. KoedilieHT MTUCKOHTYBaHHS JJII HYJIHOBOTO POKY JIOPIBHIOE
OJIMHUIII.

Merton po3paxyHky Y/IB nokasye, uyu 3apo0Jisie 1HBECTHIIISI OlIbIe (MMO3UTHBHA
YIIB) abo wmenme (HeratuBHa Y/IB), HIX BIANOBIIHO 10 HaMIYEHOTO TEMILY
MOBEPHEHHS. [HIMMMH CJI0BaMH, IPOEKT 3a0IaHKCHHS €HEpTii BBAXKAETHCS BUT1IHHM,
sxugo YITB 6inbine Hys.

3HauyeHHs JAMCKOHTHOI cTaBku, mnpu skiii YUIIB piBHO HyII0 Ha3uMBaeThCA
BHYTPilIHb00 HOpMmow npudyrky BHII. Yum Ginsme BHII Tum npusabiusiiie
npoext. BHIT HEMOIMBO po3paxyBaTH aHANITUYHO. i 3HaX0AaTh a60 rpadidHuM
HUIAXOM, SIK Touky nepetuny ¢ynkuii YIIB = f(r) 3 Biccio abcuc, uyu 3a JOMOMOTOIO
cranaaptHoi ¢pyHkuii MS Excel.

BaxnuBo, mo0 gani ¢inancoBoro ananizy Oynu mojaHi y ¢Gopmi, JOCTymHIHN 1
3pO3yMiJIiii KEPIBHUIITBY 00'€KTa Ta MOTO MMiIPO3LTIB.

JlomaMo 11e. Mo SKIIO 3aXiJ BUMara€ BEJIUKHUX KarliTaJlOBKIA/ICHb, YU ICHYE
BEJIMKUA PU3UK TOTO, IO OIIAJHICTh HE Oyae JOCITHYTO, MOTpiOHE AeTalIbHIIIe
SHEPreTUIHE 00CTEIKCHHS.
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4.5 Onuc nionpuemcmea ma 6ydisenb

Xoya 1eH po3aiI e IepiuM y 3BiTI 3 €eHeproayauTy, ajie BiH € JOMOMIKHUM,
1 TOMy peKOMeHJallii 010 HOTo CKIIaJaHHI MU PO3MIITYEMO HAIIPUKIHIIL.

Onuc nignpreMcTBa 1 Oy/IiBelb - 1Ie BUKIIAJ] CIIOCTEPEKEHb EHEProayIuTopa, Ha
SKUX BiH OOIpYHTOBYBaB CBOi BHCHOBKH 1 pO3pOOJIIB peKoMeHaarlii 3
€HEProoIaTHOCTI.

[cHYIOTB pi3HI MIAXOAH 0 OMHUCY 00’ €KTY, IO TOCIIKYETHCS; 1Ba OCHOBHHX 3
HUX MOKHA Ha3BaTu: 1) onuc acnexmis enepeocnooicusanns ta 2) onuc kamezopiu
€HePeOCNONCUBAHHSL.

Ilepuwiuit 6ud onucy MICTUTh JESKI XapaKTEPUCTUKH MiJIPUEMCTBA CTOCOBHO
MEBHUX AaCIMEKTIB EHEPronoCTayaHHs Ta CHEeProcloXHBaHHSI, KOMEHTapi Ta
CIIOCTEPEKEHHS, Ta0IUIll U TOJAATKHU.

IMocTtauanns eHeprii Ha 00'ekT. TyT 1atI0Th KOPOTKUI OMKC 0OJIATHAHHS, Yepe3
AKe 31MCHIOEThCA TTOCTa4YaHHs eHeprii Ha 00'eKT (TpyOH, PEryiIsiTOpy THUCKY, TOJOBHI
BBIJIHI ITUTH €JIEKTPOCHEPTii), a TAKOXK OOJaJHAHHS JIJIsi 30€piraHHs NajinBa, FOJOBHE
BUMIpIOBaJIbHE  OOJIaJIHAHHS, I1EHTpali30BaHl  (3arajbHO3aBOJACHKI)  MPUCTPOI
KOMITEHCallli peaKTUBHOI MOTY>KHOCTI.

OO0siagHaHHA mnepeTBOpeHHs1 eHeprii. [leil NyHKT MICTUTH ONMHUC TaKOTo
oOnagHaHHS, SIK KOTJIH, CHCTEMU KOMILJIEKCHOTO BUPOOHUIITBA TEIUIOBOI 1 €JIEKTPUYHOT
eHeprii (CuCTeMHU KOreHepallii), MOBITPSHI KOMIIPECOPH, XOJIOIUIIbHI YCTAHOBKH.

Po3noginn eweprii. B 1npoMy MNyHKTI HaBOAATH 1H(OpPMALI0 MNpPO CUCTEMU
PO3MOJITY €HEPTii, 30KpeMa, CUCTEMH PO3MOJILITY XOJOAHOT 1 raps4oi BOAU, CUCTEMHU
KOHJICHCYBaHHS MapH 1 CUCTEMH PO3MOJILITYy CTUCHEHOro noBiTpsi. KomeHTapi moBUHHI
OpIEHTYBATH Ha MIJBUILEHHA €(QEKTUBHOCTI 3raJJaHUX CUCTEM 1 MPUAUIATH OCOOIUBY
yBary npuauHaM BUTpAT C€HEPrii, TAaKUM, K HEIOCTATHS TETUIOBA 130JIA11isl YA BUTOKH.

OO0s1agHAHHS CTIOKUBAHHA eHeprii. TyT onucyoTh 00J1aTHAHHSA, 0 CIIO’KHUBAE
NEPBUHHY Y BTOPUHHY €HEPTII0, a caMe: BUPOOHUY1 MEXaHI3MH, CUCTEMH BEHTUIIAIT
1 KOHJIUIIIFOBaHHS MTOBITPSI, OCBITIIOBAJIbHI CUCTEMH, Oo(picHE 00J1aTHAHHS TOIIIO.

Onuc noBuHeH OyTH HE MPOCTO MepenikoM oONagHaHHS Ta iH(opMallier, Ha
OCHOBI1 $IKOI MO)XHa MPOBOJUTH PO3pPaxXyHKH €Heproayauty. BiH MOBUHEH MICTUTH
TAKOXX KOMEHTapl 1 CIOCTEPEKEHHS IMpO CMOocoOM BUKOpUcCTaHHs eHeprii. Jlo
PEKOMEHIOBAaHUX €JIEMEHTIB OINUCY HAJICKUTD:

. b13uuHMi onc oOnaaHaHHS (TUI, HOMEP MOJEN, MOTYKHICTh, CUCTEMHU
KEepyBaHH#);

. Croci0 BUKOPUCTAaHHS o0OjaaHaHHS (MOro TmpU3HAYEHHS, TOJUHU
eKcIUTyaTallii, cuicTeMa KepyBaHH);

. BUMIPIOBaHI TapaMeTpu pPEXKUMIB poOOTH (EJIeKTpOeHEepris, BUTpaTa
PIIUHU, TEMIIEPATypa, BOJOTICTh, PIBHI OCBITIEHOCTI);

. 3arajbHl CIOCTEepeKeHHS (€(DEeKTHUBHICTh KEpyBaHHS, HECIPABHOCTI,

HecyMicHe 00JIaTHaHH).

Yacrime cnoXuBadi €HEprii rpymnyloTh B ONHCY HE 3a acHeKTaMu
€HEepProcnoKUBaHHS, a 32 KATeropisiMu, 30Kpema:

. OyaiBi;
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. KOTCJIbHA,

. CHUCTEMa TTapOPO3IOILTY;

. XOJIOJIUJIbHA CUCTEMA,

. YCTaHOBKH BEHTUJIAIIIT 1 KOHIUIIFOBAaHHS MOBITPS;

. MOCTAaYaHHs rapsiyoi BOJU;

. BUpOOHMYE 00JIaHAHHS, 1110 CTIO’KUBAE Tapy;

. MOCTa4yaHHs 1 PO3MO/LT €EKTPOCHEPTii;

. BUpOOHUYE 00JIaTHAHHS, IO CTIOKUBAE SIIEKTPOCHEPTIIO;
. CHCTEMa CTUCHEHOT'O TIOBITPS;

. BUpOOHWYE 00JIaTHAHHS, 1110 TIPaIlloe Ha ra3i (HadTompoayKTax);
. odicHe o0maaHaHHA (P13HI €HEPTrOCIOKHUBAY1);

. CHCTEMa OCBITJICHHS,

. oOnaHaHHS TIANPUEMCTB IPOMAJICBKOTO XapUyBaHHS;

. o0JiaTHaHHS TPAJICHb.

Koncrpykuist i crpykrypa OyaiBesb. lleli MyHKT MICTUTh ONHMC €JIE€MEHTIB
KOHCTPYKI1i Oy/11BEJIb 3 TOUKHU 30pY AU3aliHy 1 BAKOPUCTaHUX MartepianiB. Hanpukinazn,
MOXe OyTH 3a3HAYEHO, 1110 CTIHM BUKOHAHI 3 LIETJIM YU OETOHY, BIKHA - 31 CKJIOMAKETIB,
3 OJTMHAPHUM YH TIOJIBINHUM 3aCKJICHHIM. JaX IIOCKUN uu Mae cxwid. [loBuHHA OyTH
XapaKTEpPHUCTHKA HAsBHOI B OY/IBJII CUCTEMH BEHTHWIALi: MPUPOJHOI YM IITy4HOI. L1
€JIEMEHTH OMHCYy pa3oM 3 po3MipamMu OyaiBelb MaloTh OYTH JOCTaTHIMU JJif
PO3paxyHKy TEIUIOBTpaT Oy/iBii. Pe3ynpTaTu po3paxyHKiB MOPIBHIOIOTH 3 (PaKTUYHUM
CIOKMBaHHSAM eHeprii. B omuci moBuHeH OyTu Bka3zaHUW 4ac rnepeOyBaHHS B OyiBIi
npamiBHuKkiB. lle moTpiOHO 17 mepeBipkd poOOTH YCTAaHOBOK, IO PETYJIOIOTH
TEMIIepaTypy B MPUMIIICHHSIX.

st 3pyuynocti Oinmbina 4dacthHa 1H(opmari, sika Oyna 3i0paHa mig dac
E€HEPreTUYHOTO OOCTEXKEHHS TMOMAEThCS Y BUTIISAI TAONUIb SIK TMIAPO3AUT PO3ALTY
"Onuc mignpueMctBa 1 OyaiBens". Ko TaOAMI BUXOAATH TyXe OO0'€MHUMH. iX
MOXHa O(QOpMUTH SIK NOJATKH. TUMOBUMM AaHUMH, SIKI BKIIIOYAIOTh B TaOJUIll 1
JIOJIaTKH, € TaKl:

[Tepenik o0nagHaAHHS:

. nepesik OCBITIIOBAILHOTO 00J1aTHAHHS;

. nepesik o01aaHaHHS ONMaJOBaIbLHOT CUCTEMH MPUMIIIEHB;
. NepeTiK eJIEKTPOIPUBOAIIB;

. nepetik o0JaHaHHS MiAMPUEMCTB TPOMAJICBKOTO Xap4UyBaHHS;
. nepetik o0JaHaHHS TpaJieHb;

. nepesTik BApOOHUYOTro 00Ia HAHHS,

. NepeITiK BUTOKIB;

. MepeITiK He130Ib0BAHUX TPYOOIIPOBO/IIB rapsiu0i BOJIH;
BumiproBani mapamerpu:

. JlaHl aHaJT13y MPOILIECY CIAIFOBaHHS TaJuBa;

. TOYKOBI1 3aMipU TeMIEpaTypu:

. TOYKOBI 3aMipH P1BHIB OCBITJIEHOCTI;

. BUMIpPHU MTOTOKIB MOBITPS (PIAUHN);

['padiuni marepianu:
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. rpadiku HaBaHTaXXEHHs 00J1aIHaHHS ()11 SIKOTO BOHHM 3HIMAJIHCS );
. (G oTO3HIMKH (CTaHAAPTHI);
. ($OTO3HIMKH B IHPpPaYEPBOHUX MPOMEHSX.

4.6 lNpuknad onucy o6'ekmie

Onuc 00'exriB (0yniBesas) 3T'NA

Jlo ckmamy 00'exTiB 3amopi3bKoi JEep)KaBHOI 1HXKEHEPHOI akaaeMii, HaJeKHHX
€HEeproayanTy, BXOASITh HACTYIHI Koprycu (puc 4.4):

1 — yuboBuii KOpIyC;

2 — y400BO-1a00paTOPHUN KOPITYC;

3 — 1abopaTOPHUIT KOPITYC;

4 — mpubyaoBa J10 yuO60BOT0 KOPITYCY;
5 — copT3a’l 3 MepexojioMm;

6 — imanbH;

7 - TypTO)KUTOK Ne 1

8 - rypTO)KUTOK Ne 2

Pucynok 4.4 Cxema po3TalllyBaHHsI KOPITYCiB aKaiemil

82



Yubosum (aominicmpamugnum) kopnycom (nosuiisi 1 Ha cxemi) € 1ereiabHa
TPUIOBEpPXOBa OYIiBIs JOBOEHHOI cropynu. Kopryc ckmamaeTscsi 3 ABOX OJIOKIB-
OymiBelb, CIIOTYYEHUX MK COOOF0 TPUITOBEPXOBUM MEPEXOIOM 13 CIIOPT3ATIOM (TIO3HUITIS
5), mo6ymoBanux B 1979-80 p.p. mo icHyrodoro mepexomy. OCHOBHHI KOPITYC
OpIEHTOBAHUU TOJOBHUM (hacajoM Ha MIBHIYHHUM 3axif], Apyruil OJIOK — Ha MIBACHHUN
cxin. byaiBns KopuAOpHOTO THIIA, 3 OAHOOIYHUM PO3TAITYBAHHIM POOOYUX MPUMIIIEHB
(yu0oBi aynuropii, 1aboparopii 1 cayx00Bi kabiHeTu). ByaiBns 3 miaBaIoM, B SIKOMY
PO3TalllOBaHI Creliaii3oBaHi JabopaTopii, MaMCTEpH1 1 KOMYHIKaITii.

30BHIIIHI CTIHA — IETEJIbHI, 3aBTOBIIKK 510 MM, 30BHIIIHSI 00poOKa —BaITHIHO-
IIEMEHTHO-TIECYaHbIM PO3YMHOM IIIJ «IIyOy», BHYTpIIIHS 0OpoOKa — MoOKpallyBaHa
mTykaTypka 3aBToBIIKHM 10-20 mMm. BikHa — B JepeB'sHUX pamax, 3 TOABIMHUM
ckiHHAM. [lepekpHuTTs i TOKPUTTS — JAPAHKOBE, KPIBJISA — YXWUIbHA, 3 XBUIICTOTO
azbomudepa.

Yuoboso-navopamopnum __kopnycom (no3uiis 2 Ha CXemil) € IerejiabHa
HIECTUIIOBEPXOBa OyIBIIs,, OpIEHTOBaHA TOJOBHUM (acazoM Ha MIBAEHHUU CXIiA.
ByniBns KopuAOpHOro THMa, 3 JBOCTOPOHHIM PO3TallyBaHHSIM pOOOUYMX MPUMIIIECHb
(yu0OoBi aynurtopii, 1abopaTopii 1 Ciryk00B1 TpUMILIeHHS ). byaiBis Mae miiBall, B IKOMY
poO3TalioBaHi Jlaboparopii, MaCTEpHI 3 CHJIOBUM YCTAaTKYBaHHSAM 1 KOMYHIKAIII.

30BHINIHI CTIHM — IIETE€IbHI, 3 CHJIKATHOI IErJHMHH, 3aBTOBIIKH 510 MM, 3
BEPTUKAJIBHUMU MUISICTPaMH (BUITyCKaMU KJIa1KH ) Yepe3 KOXKHUX J1BAa BEPTUKAIbHI iU
BIKOHHMX OTBOpIB. 3O0BHIIIHA OOpoOKa — BIJCYTHS, BHYTpIIIHA — MOKpallyBaHa
mrTykarypka 3aBToBIIkH 10-15 MmM. BikHa — B iepeB'sHUX paMax, 3 MOJBIMHUM CKIIIHHAM
B chmapeHux mnamitypkax. I[lepekputrss 1 mNOKpUTTS — 30ipHI 3a1i300€TOHHI
KpyrjaomycToTHi TtwmTH. KpiBas — MallOykJIOHHA pyJioHHa (GararomapoBuid
pyOepoiinoBuii Kunum). Y Kopmyci nependadeHa mpruMycoBa BEHTHIIAIIS (BeHTHIIALIIIHI
KopoOu B kopupopax). Kopryc cniomydeHuid 3 cycigHiMU OYIiBISIMH 3a JOIIOMOTIOIO
MEePEXOiB B PIBHIX APYIroro i TpEThOTro MOBEPXIB.

Jlo OyniBmi nmpuMuKae npuOyAoBaHUI JBONOBEPXOBHM NUIIEOI0K (rmo3uiis 6),
[0 Ma€ aHaJOrIYHI KOHCTPYKTHUBHI XapaKTepUCTUKH. Y TpHOyAOBI pO3TAlIOBAHO
CHellagi30BaHe yCTaTKyBaHHA (XOJOJWJIBHUKH, Ieyl, AyXoBi madu 1 1H.). Y piBHI
MOKPUTTS Ha APYroMy MOBEPCI BIAIITOBAaHUM CBITIOBUH JIXTap.

Jlabopamopnuum_rxopnycom (no3uilisi 3 Ha cxeMi) € M'ITUNOBEPXOBA OYIIBIA 13
3Q11300€TOHHUM KapKacoM, HAaBICHUMH 3aji300€TOHHHMMH CTIHHHMH TIaHEIISIMH,
IETSIbHIMHU TOPIICBUMHU CTIHAMHU 1 CTPIYKOBUM CKJIiHHAM. Kopmyc opieHTOBaHWU
roJIoOBHUM (hacajgoM Ha MIBHIYHHUKA CXiJl. ByiBisi KOpUIOPHOTO THIA, 3 TBOCTOPOHHIM
po3TantyBaHHsIM poOouMx mMpuMiiieHb (y40o0Bi ayauTopii, jgabopatopii i ciryx00Bi
npuMiteHHs). byniBist Mae miaBai, B SKOMY pO3TaIlloBaHi Jlabopatopii, MaicTepHi 1
KOMYHIKallii.

30BHIIIHE CTIHHE OOTOPOAXKYBAHHS — HABICHI CTIHHI MaHENl 3 KEpaM3UTOOETOHY
3aBTOBIIKH 350 MM, TOPIIEB1 CTIHU — IIETEIbHI, 3 CHJIIKATHOI IIETJIMHU, 3aBTOBIIKHU 510
MM. 30BHIIIHS O0OpOOKa TOPLIEBUX CTEHIB — KEpamidyHa IUIMTKA, CTIHHUX MaHeleu —
BIJICYTHIM, BHYTpPIIIHSA 00poOKa — mTyKarypka 3aBToBIIKH 10-15 MmM. BikHa — cTp1uKOBI,
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B JIEPEB'THUX paMax, 3 MOABIHHUM CKIIHHSM B CHApeHUX mamrtypkax. [lepekputts i
MOKPUTTS — 30ipHI 3ami300eToHHI TMTH. KpiBas — MaJoykJIOHHA pPYJIOHHA
(OaratommapoBuii pyOepoiinoBuil kwiuM). Y Kopmyci mnepeabadeHa TpPUMYCOBa
BEHTHJIALLISL.

Ilpubyoosa 0o _yubosozo kopnycy (mo3uiiss 4 Ha cXeMmi) € IEreabHOIO
TPUTIOBEPXOBOIO OY/IIBIICI0, MPUOYTOBAHOK TNEPICHANKYIIPHO YIOOBOMY KOPITYCY.
Byninst kKopumopHOro THIIA, 3 OJHOOIYHMM PO3TAIIyBaHHSAM POOOUYHX MPUMIIICHB
(yuboBi ayutopii, 1abopaTopii 1 ciry:k00B1 mpumitieHHs ). byiBis Mae miaBa, B SKOMY
pO3TaIlloBaHi JabopaTopii 1 MaliCTepH1 3 CWIIOBUM YCTaTKyBaHHSM (3BapIOBAJILHUM MTOCT
1 TIpecn).

30BHIIIHI CTIHH — II€TeJIbHI, 3 CHIIIKATHOI LIETJIMHU, 3aBTOBIIKH 510 MM. 30BHIIITHS
o0poOka — BIJICYTHIH, BHYTpIIIHSI — IITyKarypka 3aBToBIIKH 10-15 mm. Bikna — B
JEPEB'THUX paMmax, 3 MOJABIMHUM CKJIIHHSAM B CIIAPEHUX MaiiTypkax. llepexputrs 1
MOKPUTTS — 301pHI 3a11300€TOHH1 KPYTJIOMYCTOTHI TIIUTH.

T'ypmoycumox Nel € uerenbHOIO JEB'ITUIIOBEPXOBOIO OyiBier0 3 JiTaMu,
CKJIaJHIM KOH(Irypalli B MIaHi, OPIEHTOBAHE T'OJIOBHUM (pacazoM Ha MIBACHHHUM CXI1A.
ByniBnst nBocekmiiiHa, 3 OJIOKOBOI KOMIIOHOBKOKO JKUTJIOBUX MPHUMIIICHh B
MTOMIOBEPXOBUX 1 MIKIIOBEPXOBHX PIBHSX, CIIOJYYEHUX CXOJAOBUMHU JI1(PTOBUMH XOJIAMH.
Bynisns mae migBanbH1 CIy>KOOBI MPUMIIIEHHS, BUKOPUCTOBYBAHI1 JUIsl TOCIIOAAPCHKUX
noTpeo.

30BHIIIHI CTIHM — IIETE€NbHI, 3 CHWJIIKATHOI IerJWHHU, 3aBTOBIIKKH 510 MM, 3
BEPTUKAJILHUMHU TMUIACTpaMU (BUITyCKaMH KJIaJKH). 30BHIIIHS 00poOKka — BIACYTHIM,
BHYTPIIIIHS — MOKpaIlyBaHa MTyKaTypka 3aBToBIIKKA 10-15 mm. BikHa — B gepeB'siHux
pamax, 3 MOABIMHMUM CKJIIHHSM B CHapeHHUX MamiTypkax. [lepekputrrs i mOKpUTTS —
301pHI 3aMi300€TOHHI KpPYTJOMYCTOTHI IMIUTU. KpiBis — MajoykJIOHHa pPYJOHHA
(6ararommapoBuid pyoeponI0BUA KUITUM).

TI'ypmoycumox Ne2 € ananoriude ryptoxuTky Nel 1ieresibHa JeB'ATUIIOBEPXOBA
OyniBiis 3 mdTamu, CKIaIHIA KOH(Irypaiii B IjiaHl, OpiIEHTOBAHE TOJIOBHUM (acagioM
Ha MiBHIYHUM 3axif. ByaiBist ABoceKIuiliHE, 3 OJOKOBOIO KOMIIOHOBKOKO KUTJIOBUX
NPUMILIEHb B TMOMOBEPXOBHX 1 MIXIOBEPXOBUX PIBHSIX, CIOJYYEHHX CXOJOBUMH
midroBuMu Xoamu. byiBiiS Ma€e miaBaNbHI CIIykKO00B1 MPUMIIIIEHHS, BAKOPHCTOBYBaH1
JUISL TOCTIOIAPCHKUX TIOTPEO.

30BHIIIHI CTIHM — IIETE€NbHI, 3 CHUJIKATHOI IerJWHHU, 3aBTOBIIKH 510 MM, 3
BEPTUKAJILHUMHU TMUIACTpaMU (BUITyCKaMH KJIaJKH). 30BHIIIHS 0OpoOKa — BIJICYTHIM,
BHYTPILIHS — MOKpalllyBaHa MTyKaTypka 3aBToBIIKUA 10-15 MM. BikHa — B nepeB'ssHux
pamax, 3 MOABIMHMM CKJIIHHSM B CHapeHUX mamiTypkax. [lepekputrs i mOKpHUTTS —
301pHI 3ai300€TOHHI KPYIJIOMYCTOTHI MIUTU. KpiBis — MajoyKJIIOHHa pPYJOHHA
(6ararommapoBuii pyoeponI0BUA KUITUM).

84



4.7 38im 3 eHepa2oaydumy

MeToro 3BITY 3 €HEproayAuTy € MOJaHHs ayJUTOPChKOI iHpopMarlii B eqHHOMY
pPEeKOMEHAAIIHHOMY JOKYMEHTI MOPS 3 JAHUMHM IPO €HEePreTUyH1 1 (JiHAaHCOBI BUAATKU
Ta 3a0IIA/PKCHHs. 3BIT NMOBUHEH OyTH 1HGOpMATHUBHUM, NMpodeciiiHuM, TakuM, 1100
fioro mikaBo OyJI0 YUTaTH. Y THIIOBOMY BUIIAJIKY 3BIT Ma€ TaKy CTPYKTYpPY:

. aHoOTaIlls;

. BCTYII;

. OTKC MANPUEMCTBA 1 Oy/1iBEIIb;

. aHaJl3 CTaHy €HeProCIoXMBaHHS Ha 00'€KTI;

. pexomMeHaaltii 3 e(eKTHBHOTO BUKOPUCTAHHS €HEPTii;
. BHCHOBKH;

. JOJIaTKH.

AHOTalisA 3BITY Mae O0CAr HE OUIbIIe JABOX YU TPHOX CTOPIHOK 3 YITKO
BUJIJIEHUMHU pyOpuKamu. AHOTallis sBJII€E COOOI0 caMOAOCTaTHIN (0e3 MmocuaHHs Ha
3BIT) pedepar A1 BUILIOTO KEPIBHULITBA, IKOMY HIKOJIM YATATU BECh 3BIT. JJ1 0161101
BHPA3HOCTI aHOTAallisl MOKe OyTH IOJjaHa Ha Marnepi 1HIIOro0 KOJIbopy.

AHoTaIIs 3a3BUYai BUCBITIIOE TaKlI MOMEHTH:

. CTaH CHEPrOBUKOPHUCTAHHSI Ha OOCTEeKyBaHOMY 00'ekTi (claOKuid,
3aJI0BUTbHUMN, JOOPHIl piBEHb CHEPrOBUKOPUCTAHHS MOPIBHSIHO 3 IHIIMMH 00'€KTaMMn);

. OCHOBHI MOMEHTH €HEprooOCTexeHHs (a caMme, BUKIIOYHO BHUCOKUN
(HU3bKUiT) pIB€Hb BUKOPUCTAHHS €HEPrii);

. OOTpYHTYBaHHSI HEOOXITHUX 3MIH (PEKOMEHJIOBAaHWW HampsiM  JIiid,
aNbTepHATUBHI Jii);

. MPOTHO30BAaHUN pe3yJbTaT (MaWOyTHS cuUTyalliss Ha OO'€KTI 3a yMOBHU

peanizalii peKoMeHaarlii).

B aHoTallii NosCHIOETHCS BUSIBJIEHA ayJUTOPOM HHHIIIHS CUTyallisl Ha 00'€KTI,
BHU3HAYAIOTHCS BAKJIMBI MOMEHTH CTOCOBHO BUKOPUCTAHHS €HEpTii. AHOTaIlId TOBUHHA
CKEpOBYBaTHM 4YMTauya HAa PEKOMEHJIOBAHWW HANpsAM [1id, MOKJIMKAHUX MOKPAIIUTU
e(EeKTUBHICTh BUKOPUCTAHHS €HEeprii Ha 00'e€KTi, a TAaKOXX BUCBITIIOBAaTH BUTOJU Ta
HACJIJIKK, SIKI MOXE JIaTH EHEProoIllaJHICTh. AHOTAIlls MOBMHHA OyTH HamMcaHa
3pO3yMIJIO i KOPOTKO, 0€3 HaIMIPHOTO BXKUBAHHS TEXHIYHOI JIEKCUKH.

Mertoro BeTyny € iHQOpMYyBaHHS yUTaya Mpo MIATOTOBKY 1 XiJ OOCTEKEHHS Ha
00'€KT1, @ TAKOXK MPO OUIKYBaH1 pe3yIbTaTH.

VY BCTyIi HaBOAATH Taky 1HGOpPMAIIiIO:

. BUKOHABIIl 3BITYy 3 €HEProoOCTeXEHHS (KOMIMaHisA, sKa TMPOBOAMIIA
00CTeKEHHS);

. OOIpYHTYBaHHSI IPOEKTY (UM € LEel MPOEKT OJHUM 3 KUIbKOX MPOEKTIB JJIsi
PI3HMX MiAPO3/1IIB KOMIIAHI1, UM BiH € YACTUHOIO HOBOT'O MTPOEKTY 3 EHEPTOOIIATHOCTI);

. MeTa MPOEKTY (a came, BUSIBJICHHS MOTEHIIaTy €HEepro30epeKeHHs );
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. napaMeTpu 3BITY (BUIIJIEHHS OCOOJIMBUX aCTEKTIB €HEProCHOKUBAHHS YU
BIJIYYCHHSI TICBHUX THITIB €HEPTOCIOKUBAHHS, OCKIJIbKA BOHU € YaCTHHOIO OKPEMOTO
00CTEeXKEHHS);

. METOJIM TPOBEACHHS NEPEeBIpKHU (BUKOPUCTAHHS BUMIPIOBAiB, Bi3yasbHi:
BHUBYCHHS 00JIaIHAHHS, aHAJ13 CHEPTETUYHOI CUTYaITi1).

Omnuc mignpuemMcTBa 1 OyaiBenb (MepUIuii OCHOBHHUM PO3ILT 3BITY) XapaKTEPU3YE
HasiBHI Ha 00'€KT1 YCTAaHOBKH 1 0OJaJHaHHA, PSKUMHU iX poOOTH Ta MPOAYKTHUBHICTb.
JletanpHo 1HpOpPMAaITis, iKa BXOAUTH B 1IeH O3, pO3TIISHYTa B MAPO3aUIL 4.5 HOTO
nociOHHKa.

B npyromy ocHoBHOMY po3aim "AHami3 cTaHy €HEepProcroXKUBaHHA Ha 00'€kTi"
HABOJUTHCS 1H(OpMAIliss MPO KUIBKICTh 1 BapTICTh €HEPrii, IO BUKOPHUCTOBYETHCS
CHOXKMBa4YaMH 00'€KTa JTOCHIKEHHA. PO3riisaeTbcsi BUKOPUCTAHHS OKPEMHUX BHUJIIB
eHeprii. 3MICT I[LOTO PO3JILTY BIAMOBIAA€ po3AIaM 2 1 3 bOTO MOCIOHUKA.

Tperiii OCHOBHMII pO3A1T 3BITY MICTUTh pPEKOMEHAAIll 3 e(PEeKTHBHOIO
€HEProBUKOPUCTAHHS 1 OOTPYHTYBAHHS J1H 3 MIABUIIEHHSA €()EKTUBHOCT1 BUKOPUCTAHHS
eHeprii. Po3ain MicTUTh pe3yabTaTh JOCHIIKEHI, PI3HUX ACHEKTIB 3 3a0IIaJKEHHS
eHeprii. BiH mounHaeThCs 3 OMUCY PEKOMEHAIIH 3 32011 KEHHS €HEeprii, TOOTO OMHUCY
TUX 11, SIK1 TOBUHHI OYyTH BUKOHAH1, HOBUX MPOLIEYP, YCTAHOBKM HOBOTO 00JIaJHAHHS
Jlam iijie oLiHKa EHepProoIaHOCT], TOOTO pO3PaxXyHOK, SIKUW MOKAa3y€e CKIIbKH €Heprii
1 BIIMOBIAHO KOIITIB OyJie 3a0Ia/P)KEHO, a TaKoX €(EKT BijJ 3a0IIaJKCHHS EHEprii,
TOOTO OUYIKYBAHHI BIUIMB 3a0IIa/PKEHHS EHEPTii Ha MOKa3HUKU POOOTH 00'€KTa, a came,
Ha TOKa3HUKH €(PEKTUBHOCTI 32 CKOPOUYEHOTO CIOXKMBAHHS EHEprii, Ha PEMOHTHI
BUTpPaTH, HAa HEOOXiMHI 3MIHM B TeXHOJoOrii BHpoOHHNTBA. OUYEBUAHO, IO
BIIPOBAKCHHS 3aXO0JIB 3 CHEProomagHOCTI BHMaraTuMe NEBHHUX BHJATKIB. Tomy
NOTPIOHO HABECTH PE3YJIbTATH PO3PAXYHKY BApTOCTI MPOEKTY 3 BPaXyBaHHSIM BCIX
CKJIaJIOBHX BHJIATKIB Ha BIPOBAKCHHS PEKOMEHIAIIM, a caMe: BapTOCTI HEOOX1THOTO
o0JialHaHHs, pOOOYOi CUJIM, BTPAT BUPOOHHUIITBA TOIIIO.

Eneproaynurop mMOBHHEH OOIPYHTYBATH >KUTTE3NATHICTh MPOEKTY, TOOTO
MOKa3aTH HACKIIBKA  KUTTE3TATHUMH €  BIPOBA/PKCHHS  PEKOMEHIAIN 3
€HEproolagHOCTl 32 HAsBHUX OOMEXEHb Y BHUIVISIAI HEOOXITHOCTI 3yNUHKHU
BUPOOHHUIITBA, YYTJIMBOCTI L[IH HA TAJUBO, IHBECTUIIHHOT TOJITUKH TOLIO.

BucHoOBKM 3BUYAHO atOTh MICIs PEKOMEH ALl 1110/10 €HEPTrOOIIaHOCTI, B HUX
BUKJIAJal0Th HUHINIHIN CTaH 1 MOTEHI1aJI eHeprooiaaHocTi 00'ekta. [IlyHKTH BUCHOBKIB
B OCHOBHOMY MO/T10H1 /10 MTYHKTIB aHOTAIIi1, OJHAK BOHHU 30CEPE/HKEHI Ha JISX ayJuTOopa
MiJ] Yac BUKOHAaHHS PoOIT. ToMy BUCHOBKM MICTATH JaHl MPO 0OCTEKEHHS 00'€KTa 1
JoKepena onepykaHHsS HeoOxigHoi iH(opMallii, 30Kkpema, MO €Heprii Ha pi3Hi
KaTeropii, BUSBIICHI HEBIMOBIAHICTh YU HEMTPABUIILHE EHEPTOCTIOKUBAHHS, TOPIBHSHHS
SHEProCIOXKUBAaHHS Ha 00'€KTI 3 eHEPIrOCIIOKMBAHHSAM Ha aHAJIOTiYHUX 00'ekTax. Jlami
HaBOJIATH BapTICTh 1 BUTOJM BiJ peaizaiii Oe3BUTPATHUX, HU3bKO- 1 BACOKOBUTPATHHUX
pPEKOMEHIAIlIH, XapaKTEPUCTHKN aJbTEPHATHBHUX 3aXOJIiB, @ TAKOX CyMY 3arajbHOIO
NOTEHIllaly EHEeProouaJHOCTI. BHCHOBKM MICTITh OOIpYHTOBaHI apryMeHTH Ha
KOPHUCTbH OJTHUX PEKOMEH/ Al CTOCOBHO 1HILIUX, MPOTHO3W €HEPTOOIIaIHOCTI HA 00'€KTI
micas BOPOBA/DKEHHS 3axoJiB. Hapemri, BHUCHOBKM OOIpYHTOBYIOTh HEOOXIJHI
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MoJaJIbII JAeTaJIbHI 00CTeXXEeHHS 1 (uM) Aii, Kl MOBUHHI OyTH 3/1MCHEHI Ha 00'€KTi, a
TaKO0X BKa3yIOTh 3araJibHy pO3paxoBaHy CyMy BUTO/ BiJ] IIUX JIii.

B nmomatkax no 3BITY HaBOJATH JI€TalbHI PO3paxyHKH, OMHCH, KOIITOPHUCH,
TaOJIMIIl TaHUX TOINO, OO 1HAKIIE Il MaTepianu nepepuBaiu 6 xia 3Bity. OqHaK, BOHU
0€e3yMOBHO MiJIBUINYIOTh SIKICTh 3BITY, 3a0e3meuyroun Homy Oinblny MOBHOTY. B
J0JaTKax Jal0Th ONUC PEIITH MPOIMO3ULINA 3 EHEProoIIaJHOCTI, AKI ayJuTOpU HE
BKJIIOUMJIM B OCHOBHY YaCTHHY 3BITY.

3BIT siBJIsIE COO0I0 BaroMuil MPOAYKT, SIKUW KIIIEHT OAEPIXKYE Bl KOHCYJIbTAHTA.
Bin noBuHeH OyTy HamucaHui 70OPOI MOBOIO, SICHO 1 JJAKOHIYHO.

4.8 Bnpasu
4.8.1 3aowwamKeHHa enekTpoeHepril

Hesenuka texctunpHa (abpuka crnoxkuBae 3a pik 2 550 000 xBt-ron
enekTpoeneprii. CepeHs MicsiyHa MaKCUMaJIbHa MOTPeda B IEKTPOEHEPTIi CKIIa1ae
730 kBT. Piuna Baprictsb enexkrpoeneprii — 196 830 €Bpo. L5 BapTicTh CKIagaeThes
3 HACTYITHUX €JIEMEHTIB:

[TocTiitHa TuaTa 3a eeKTPOEHEPTII0:

1 000 €Bpo/micsip * 12mecsnes=12 000 €Bpo
[1nara 3a OAMHUIIIO EHEPTIi:

2 550 000 kBt-ron*0,045 €po/kBt-rog =114 750 €Bpo

BapTicTh MAKCUMAJILHOTO €JIEKTPUYHOTO HABAHTAKCHHS:

730 kB1* €Bpo/kBT *12 micsiis= 70 080 €Bpo
3aranpHa BapTicTh: 196830 €Bpo
Cepenns BapTicTh ouHuULI enexktpoeHeprii = 0,0772 €Bpo/kB1-u

VY pe3ynbTari NPOBEACHHS E€HEPreTUYHOrO JOCIHIKEHHS 3allpONOHOBAHO TpHU
HUISIXY 110 CKOPOUEHHIO €HEPTOCIIOKUBAHHS:

* 3aMIHUTH 30BHIIIHE OCBITJIEHHS EKOHOMIYHHMHU OCBITIIIOBAYaMHU.

* 3aMIHUTH CYIIWJIBHY KaMepy 3 eNEKTPUYHUM OITOPOM KaMepoIO 3 IHPpavyepBOHUM
BUIIPOMIHIOBAHHSM.

*3aMIHUTHU €JIEKTPUYHUNA KOTEJ MApOTreHepaTopoM, KU Mpalltoe Ha Tasi.

(a) Po3paxynok 3aouiadxicenv, OMpUMaHux npu MooepHizayii 306HIUHBO20
0C8ImJIeHHA

VYV nmgaHuii 4yac 30BHIIIHE OCBITJIEHHS 3IIHCHIOETHCS 3a gormoMoror 20
BOJIL(PAMOBHX JIaMTI po3kaproBaHHs notyxHicTi0 S00 B, sixi mpairorots 3 650 ronun
Ha piK 3 KoedimieaToM BUKOpUCTOBYBaHHA 0,9 (OCKITIBKH B CEPEAHBOMY y OyIb-SKHIMA
gac 10 % mamn 3HaXOATHCS B HEPOOOUOMY CTaHi).
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[IponoHy€eThCS 3aMIHUTH KOKHY 3 1TUX Jiamm jJamiiamu Turna SON notyxkHicTio 70
Bt (mo maroTh criokwBaHHS TOTYXHOCTI B Mepexi 81 Br). V pasi , axmo 3miHa
Koe(irieHTa BUKOPHUCTOBYBaHHS HE OYIKYETHCS, CKUIBKH €HEprii i1 rpomrei Oymae
3aomampkeno? Buxompre 3 Toro, mo 3a AeHb (adpuka CHoXKuiaa MaKCUMyM
€HEePreTUYHOTO HABAHTAXKCHHS, TOMY B JAaHOMY BUNAJKy HEMAa€ HISKHX 3a0IIaKCHb
MaKCHUMAaJIbHOI TTOTPEOH.

(b) Po3paxynox 3aougadicerv, ompumanux npu eUKOPUCH OEY8aHHI
iHghpauepeonozo nazpiey 6 cymunvHii Kamepi

3amponoOHOBAaHO 3aMIHUTH CHUCTEMY MPOCYIIYBaHHS 3 E€JICKTPUYHUM OIOPOM
CUCTEMOIO 3 €(EeKTHUBHIMUM 1H(PPAUYEPBOHUM BHUIPOMIHIOBAHHSM. [CHyIO4Ya cucreMma
Mae HOMIHANBHY TOTYXHIcTh 200 kBT 1 Moke mpamoBatd 3 Koe]iieHToM
BUKOPHUCTOBYBaHHS 10 85 % mij yac mikoBux mepioAiB (a came, 170 kBT-rog KoxHy
roguny). HoBa cuctema Mae HOMiHanbHY NOTY»HICTh 150 kBT 1 B mikoBi mepioau
npairoBatume Ha 80 % MakCMMaJIbHOTO HaBaHTaXXEHHs (a came, 3 MOTYXHIcTIO 120
kBT). OuikyeTbcsi, 1O B pe3ysibTaTi MIABUIIECHHS €(EKTUBHOCTI CIOKHBAHHS
€JIEKTPOCHEPTil Ha MPOCYIIyBaHHS CKOpOTUThCs 3 672 000 kBt-rox mo 475 000 xBT-
roJl. Po3paxyiiTe odikyBaHy pi4Hy €KOHOMIIO €HEPrii 1 TPOIIIEH.

(C) Po3paxynok 3aouiadxncenv, Ompumanux npu yCMano8ui npayon1ozo Ha

2a3i napozenepamopa

Jns BUpOOJCHHST TEXHOJOTIYHOI mapu (padbpuka BUKOPUCTOBYE EICKTPUUHHUI
koten mnoTyxkHicTio 100 kBt. Koten mopiuHo cnoxuBae 196 000 xBt-ron
€JIEeKTPOCHEPrii JJisi BUPOOHUUTBA HEOOXITHOI KIIBKOCTI TapH. 3amporoHOBaHO
3aMIHUTH LIeM KOTeJl MaporeHeparopoM, L0 Mpaloe Ha raszi. 3 ypaxyBaHHSIM BTpaT 3
ra3aMi, 10 BIIXOJSATh, HOBE yCTaTKyBaHHs BukopuctoByBaTtume 252000 kBTt-roa ra3zy
JUIS BUPOOHUIITBA TAKO1 K KUIBKOCTI TIapH.

Ska odviKyeThCS BEMWYMHA TPOIIOBOI €KOHOMIi, sikimio BapTicTh razy 0,015
€Bpo/kBT1-roa? BuxoapTe 3 npumnyIieHHs, Mo eIeKTpudHui koten crnoxusae 100 kBt
MICSYHOTO MAaKCUMAJIbHOTO E€JEKTPUYHOIO HaBaHTaXeHHs. [ BHU3HAUYEHHS LbOTO
pO3paxyiTe HACTYIHI BETUYNHU:

CKopoueHHs BUTpAT HA OJAWHHUIIIO €HEPTii: €Bpo
3HIKEHHS BapTOCTI MAKCUMAIBHOTO €JIEKTPOHABAHTAKECHHS: €Bpo
301IbIIIEHHS BUTPAT HA I'a3: €Bpo
YuCTi 320111 PKEHHS: €Bpo

4.8.2 EHeprosbepexeHHs1 B MapoBMX CUCTEMAX

[Io BigHOLIEHHIO [0 PpO3MISIHYTOI Yy BHpaBi | ¢aOpuku 3ampornoHOBAHO
3aCTOCYBATH JIBa NUISXU €KOHOMII eHeprii. [epriwii nmuisx mossirae B yCTaHOBIII CUCTEMH
peKymepailii TeTIOTH B CYIIWIBHIN KaMepi. /[aHa Mipa CKOPOTUTh €HEPrOCIIOKUBAHHS
npu6sm3HO Ha 35 %. Jpyruii miisx mossirae B yCTaHOBIT HOBOT'O KOTJIA 3 €)EeKTHUBHICTIO
ropiaas 85 %.

Pospaxyiite po3mip piyHOT €KOHOMII BUTpAT 1 €HEprii majanBa, OJEp>KaHOl B
pe3yabTaTli yCTAHOBKH B CYIIWJIbHIN KaMepl CUCTEMHU peKyIepallii TerIoTH.
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Po3zpaxyiite po3mip pivHOT €KOHOMIT BUTpPAT 1 MAJIMBHOI €HEPTii, OJePIKAHOT B
pe3yabTaTi YCTAHOBKH KOTJIA OLITBIIOT €(DEKTHUBHOCTI.

Po3paxyiiTe 3arajibHy BeTMUMHY PIYHOT €KOHOMIT BUTpAT 1 €HEprii najiuBa,
0JIepKaHO1 B pe3yJIbTaTl yCTAHOBKH CUCTEMH peKyIeparlii TeIIoTH 1 KoTjia O11bIIo1
€(EeKTUBHOCTI.

4.9 lNpuknadu numaHb Mecmoeo20 KOHMpPOJIIO

SAxa meta po3ainy "Omnwuc 00'exty"?

o pekomeHay€eTHCS BKIIOYATH B po3aia "Busogu" 3BiTy ?

o Bxoauts B po3ain "Omnuc 00'ekTy" 3BITY MO €HEPrOBUBYCHHIO?

B yoMy nosisirae TexHiuHa NEepeBipKa MPOEKTy?

[Io moTpi6HO BKIIIOYATH B PEKOMEHIAIIIT IO €HEPTO30epEIKEHHIO?

Axuii miaxig 10 IpOBEIECHHS €HEProayAuTy HalOUIbII BaKJIMBUNA?

[Ilo Moxe OyTH NPUUKMHOIO MPOBEACHHS ayAUTY HA MIAIPUEMCTBI?

[Io 3 nepepaxoBaHOrO BXOJUTh B PEKOMEHAIII] MO 32011 KEHHIO €Heprii?
. Y sskomy 00'eM1 HEOOX11THO MPOBOJUTH €HEPTrOayIUT?

10 [Ilo moBUHHA MICTUTH aHOTAllisl MUCHbMOBOTO 3BITY 110 EHEPrOAYyAUTY?

©CoNoRWNE
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5 KOHTPOIJIbHA POBOTA 3 EHEPITOAYONTY

5.1 Mema koHmposbHOi pobomu

MeTor0 1aH0T KOHTPOJIBHOI pOOOTH € 3100y TTS MPAKTUYHUX HABUKIB MPOBEICHHS
EHEPreTUYHOr0 ayAuTy. 3aBAaHHA Ha KOHTPOJIbHY poOOTy HaBeneHo y Jlomatky A.
CryneHT oTpuMye€ 3aBJIaHHS B 3aJICKHOCTI BiJl HOMEPY y ’KypHaui (25 BapiaHTiB 3aBJlaHb
HaBesieHo y Jlonatky b).

B mporeci BUKOHaHHS KOHTPOJBHOI POOOTH CTYACHT MOBUHEH 31HCHUTH
EHepreTUYHUN ayAauT OAHOro 3 yuboBux kopmyciB 3/IIA, abo omHOro 3 ABOX
T'YPTOXKHUTKIB.

5.2 Bkasieku 00 8UKOHaHHs1 pobomu

[lepuiuM eTanmom TPOBEJEHHS €HEPTETUYHOTO ayAuTy € 30ip iH(opmarlii mpo
eHeprocrokxuBaHHs 00’ ekTy. [Ipn bOMY BaXTMBUM MTUTAHHSAM € HASBHICTh TTOCTIHHHIX
JIYUIBLHUKIB Ha 00’ €kTi. [IpH iX BiICYTHOCTI 200 HECTaul €eHEProayIuTOP BUKOPHUCTOBYE
a00 TIEPEHOCHI JIYMIBHHUKH, a00 PO3paxyHKOBI MeTOH, po3risHyTi y [1]. BigHocHO
[[LOTO MUTAHHA BIAMITUMO, IO MIAPO3ILIN aKaJieMii MaloTh 3aI0BUIbHE 3a0€3MeUeHHS
TYWIbHUKAMU. B KOKHOMY KOPIYCi Ta TYPTOXKHUTKY € JIUMJIBHUKU XOJIOAHOI BOJHU Ta
enektpuuHoi eHeprii. [{ogo MYMIBHHUKIB Taps4oi BOAM Ta TEIUIOJIYMIBHUKIB
OTaJICHHsS, TO HEOOX1THO BIAMITUTH, IO YUOOBUMA Ta y4OOBO-1a00pATOPHUN KOPITYCH
MaloTh OJIMH 3araJIbHUI BB, TOMY BOHH MalOTh OJIMH 3araJIbHUN JTYMJIBHUK Ha Tapsdy
BOAY 1 OJTMH TEIUIOMYMILHUK. PO30MBaHHS €HEPTrOoCMOKMBAaHHS Ha TETIOMOCTAYaHHS
MIXK JBOMa KOPITyCAMHU MOXXHA 31ACHUTH BUXOJS4YHW 3 BIAHOIICHHS iX 00’emiB. JlaHi
BCIX TOCTIMHMX JIYWIbHUKIB HaBeAeHO y Jlomatky b. BukopucraHHs nepeHOCHHX
JIYUIBLHUKIB B pOOOTI HE Tiepea0adeHo (1o MPUYMHI iX BiJICYTHOCTI).

[Ipu BUKOHAHHI POOOTH CTYIEHT CIOYATKy po3podstoe dhopmy (TabIuIllo), siKa
KpIM BUXIJHUX JaHUX MOBMHHA BMILIATH MPUBEIEHHS BCIX BHJIB €HEPrOHOCIIB 0
opuiei posmiprHocTi. Hanmpukian, crio)kuBaHHs raps4oi BOAM BUMIPIOCTECS y M3, 1 Horo
notpioHo Bupazutu y ['JIxx (abo y kBt-rom). Jlnsg 1poro HeoOXigHO po3paxyBaTH
KiJIBKICTB €Heprii, sika BUTpadaeThes Ha HarpisanHs 1 M3 Ha 50°C (cepenHe miiBULIICHHS
TEMIIepaTypH 3a pOo3paxyHKaMH IMiANPUEMCTB TEMJIOBUX MEPEK).

Po3pobniena ¢opma TakoX TMOBUHHA BKJIIOYATH MICSYHI 1 pIYHI BHUTpPATH
TPOIIOBUX KOIIITIB HA KOYKHUHM BHJI EHEPTOHOCIA (@ TAKOX XOJIO0IHY BOAY). 3HAUCHHSI ITUX
BUTpPAT PO3PaXxOBYIOTh, BAKOPUCTOBYIOUHM Tapu(pu Ha eHeproHocii, HaBeneH1 y Jlonatky
B (sxio 11 nani HaBeneHi 6e3 BpaxyBanHs [1/IB, To ix Tpe6a moMHOXHUTH Ha KOE(DILIEHT
1,2). Tapudu npuBeneHi 3 TIEO PO3MIPHICTIO, 3 SIKOIO BOHH MOJAIOTHCS Yy pO3paxyHKax
3 MOoCTa4aJIbHUKaMH, 1 TOMY CTYAEHT MoBUHEH npuBecTH ix a0 cuctemu Cl. Tlpuxnan
MOXJIMBOI (hopmu HaBeaeHo y Jonatky K.

3a pe3ysibTaTaMu po3po0JieHOi PopMH CTYIEeHTH OYyAYIOTh CEKTOPHI JiarpaMu
CTPYKTYPH E€HEPTOCIIOKMBAHHS B €HEPreTUYHOMY Ta TPOIIOBOMY €KBiBajieHTax. Ha
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OCHOBI IMX JlarpaM IPOBOJSTH IMOIEPEIHIN aHaji3 €HEeProcnoXKUBaHHA 00 €KTY Ta
BUSBIIAIOTH 00J1aCTI HAMOLIBIINX €HEPTOBUTPAT, IKUM HEOOX1THO Ha/laTH yBaru.

[Ticass 1pOro po3paxoBYIOTh MHUTOMI BHUTPATH KOXKHOTO EHEPrOHOCIS s
MOPIBHSHHA 3 HOpMaTHUBHUMH. Jlep:kaBHI HOpMATHBU EHEPrOBUTpAT Ha OMAJCHHA,
rapsiue BOJAOIOCTaYaHHS, €IEKTPUYHY €Heprito 3rigHo 3 [6], HaBeaeni y Homatky I
Hani mpo momii OyaiBedab, IO JOCTIDKYIOTbCA, Ta KUIBKICTh CTYIEHTIB 1
ciiBpoOITHHKIB MicTAThesa Yy [omatky JI. Metoaumka po3paxyHKy HOPMOBAHOTO
oKa3HuKa e()eKTUBHOCTI pO3rIsgHyTa y [7].

OauH 3 MeTOIIB aHai3y €(PEKTUBHOCTI OMAJEHHS CKIIAJIA€ThCA Yy TMOPIBHSHHI
MICAYHUX CIOXKMBaHb 3 BEJIMYMHAMH TpaaycojaHiB. HarmsgHo me MoxHa 3poOuTH,
BUKOPHCTOBYIOUH OIIIIO ,,I"padik 3 1BoMa ocssmu™ y Matictepi aiarpam Microsoft Excel.
CepenHboMICSYHI TEMIIEPATYPH ONMATIOBAIIBHOIO Mepioay HaBeneHl y JogaTky XK.

OKpIM LIBOTO CTYEHT 31MCHIOE OIS 00 €KTY, IO JOCIIIKY€EThCS.

[Ticns HbOro CTYIEHT MPOBOJUTH AHAII3 €HEPIrOCIOKUBAHHSA O0’€KTY 3TIJTHO 3
ertanioM No3 METOIMKH, HABEAECHOI y po3aull | JaHUX METOJUYHHUX BKa31BOK, CKIIAJa€
Ta0JIUII0 CHEPTOAYAUTY.

3a pe3yJibTaTaMH aHalli3y CKJIAAAE€ThCS MEPENiK €Hepro30epiraloyux 3axo/liB
110710 00’ €KTY, 110 AOCIIIKYEThCA. BukopucToByroun maTtepiainu 3HaiieH1 B [HTepHer,
310paHl Ha BUCTaBKaX, a TaKOX PO3MVISIHYTI B PI3HUX AUCHUIUIIHAX, Kl CTOCYIOTHCS
eHepro30epekeHHs, CTYyICHT pornonye Bia 5 10 10 3axoAiB, AKU JO3BOJATH 3MEHIIUTH
€HEeProcIoKUBaHHs 00’ €KTY.

JUig OexiabKOX 3axO[iB CTYJAEHT IOBUHEH IPOBECTU JeTajbHE (PiHAHCOBE
OI[IHIOBAHHS, BU3HAYMTH CTPOK OKYIHOCTI, YHCTY JHUCKOHTOBAaHY BapTICTh Ta
BHYTPIIIHIO HOPMY MPUOYTKY.

5.3 OgpopmisieHHs1 NOSICHIOBAJIbHOI 3anuckKu

[TosicHroBasIbHA 3amTUCKA O(OPMITIOETHCS 3T1AHO 3 €TaroM 6 HaBeIEHOI METOIUKU
Ta 3 JOJEP>KaHHSIM JIEPKCTaHIIapTy, Ha JucTax po3Mipy A4. IlosicHioBaibHA 3amUCKa
MOBHHHA BKJIFOYATH 3MICT, aHOTAIIll0, BCTYII, ONKC 00’ €KTY, eHeproayauT, (hiHAaHCOBE
OI[IHIOBAHHSI 3aMPOTIOHOBAHMX 3aX0/IiB, BACHOBKH, TOAATKH. Jl1arpamMu Ta po3paxyHKOBI
TaOJMIll BUKOHYIOThCS 3 BHKOpucTaHHsIM Microsoft Excel. TekcT mosicHIOBaJbHOI
3aIlMCKU MOXe OyTH BHKOHaHU# K y Microsoft Word Tak i y Microsoft Excel.
[Tpuknaa koHTpoIBHOT poOOTH HaBeaeHO y JlomaTky JI.
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YACTHHA 1II OCHOBH EHEPITETHYHOI'O MEHE/UKMEHTY

CyTb, 1)1, 3aBJIaHHS EHEPTOMEHEHKMEHTY.

EnepromMeHe)KMEHT € OCHOBHUM I1HCTPYMEHTOM CKOpPOYEHHS CIHOXKHBaHHS
eHeprii Ha mianpueMcTBl. EHeproMeHe»KMEHT 11e MPOoIeC YIpaBIiHHS BCiMa aclieKTaMu
JISUTBHOCTI B rajy3l eHepro30epekeHHs Ha MiANpueMCTBL. OCHOBHOIO METOIO
€HEeProOMEHE/DKMEHTY € 3a0e3ledeHHs HaWOLIbll e(peKTUBHUX MUIAXIB peanizamii
eHepro30epiraroyoi crpaTerii MANPUEMCTBA Ha OKPEMUX e€Tarax Horo po3BUTKY.

VY mporueci peanizaii 1i€T OCHOBHOI METH €HEPrOMEHEIKMEHT CIIPSMOBAaHUMN Ha
BUPIIICHHS TaKUX HAWBAKIIUBIIINX 3aBJaHb:

1. 3abe3neueHHs 3HUKEHHS CIIOKUBAHHA €HEPrii 3a paxXyHOK BUKOPHCTAHHS
eHepro30epiraro4oro 00IaTHaHHs, TEXHOJOT1H;

2. CTBOpEHHSI KApTUHHU CIIOKUBAHHS PECYPCIB HA MIANPUEMCTBI;

3. IIpoBeneHHs peryiIsipHOro aHalli3y €eHeprocloXKUBaHHS;

4. Po3po0Oka 1 BIpOBaKEHHS €HEPro30epiraroumnx 3axo/iB;

5. di"HaHCOBA OIIHKA €HEPro30epirarouux 3axo/iB;

6. BopoBakeHHs1 cucTeMu 00JIIKY €HEPrOHOCIIB;

7. Po3poOka cuCTEMH 3alllKaBJIEHOCTI MPAIIBHUKIB MIANPUEMCTBA B
eHepro30epeKeHHI;

8. Po3poOka BHYTpIIIHIX CTaHIAPTIB MIAMPUEMCTBA 100 €(HEKTUBHOTO
€HEProBUKOPUCTAHHS

9. IlpoBeneHHsT BHYTPIIIHBOIO €HEPreTUUHOTO ayAUTY Ta CKJIaJaHHS J0rOBOPIB
Ha TIPOBECHHS 30BHIITHFOTO €HEProay/IiTa.

OCHOBHUMHU (YHKIISIMU €HEpProayiutry €: OOJIK E€HEpProHOCiiB, KOHTpPOJb,
pETYIIOBaHHS, aHaJ13, IPUAHATTS PillleHb, HOPMYBaHHS, TUTAHYBaHHSI.

EHeproMenemxep Ta MOro 3aBAaHHs

SAxIo miANPUEMCTBO € BETUKUM CIIOKUBAuYe€M €Heprii, TO MOTpiOeH MpailiBHUK,
SKUH TPAIIOE IOBHUM POOOYMIA IEHB 1 3aMA€THCS BUKITIOYHO MUTAHHAMU €(DEKTUBHOTO
€HEPrOoCIOKUBAHHS.

BukopuCTOBYIOUM TEpMIH «MEHEIKep», HEOOX1AHO BpaxoOBYBaTH, LI0 HOBUH
IpaIiBHAK BBAYKAETHCSA HE MPOCTHM BUKOHABIIEM, a IMPAIliIBHUKOM CEPEIHBOI JaHKH,
BIJIMOBIAQIBHICTD SKOTO, AIMCHO, BIIPI3HAETHCS Bl BIMOBIIAILHOCTI KEPIBHUKA BUIIO]
nanku. Ile, B cBOW depry, BUMarae 3akpilUICHHS KIHIIEBOI BIJMOBIIAJIBHOCTI 3a
aZMIHICTpAIlIEI0 TAMPUEMCTBA YEPe3 BEJIHMKY BAXKIUBICTh 3MIMCHEHHS €(PEKTUBHOTO
E€HEepProMeHe/HKMETA 1 PAIliOHAIEHOTO €HEPrOCIIOKUBAHHS (3 EKOHOMIYHOI TOUKH 30DPY)
B paMKaxX BChOTO TianmpueMcTBa. [lepeBara Ha3BU Mocaau «EHEPTOMEHEIKEPY TOJIATAE
B TOMY, III0 BOHA MIAKPECIIOE CTATyC HOBOTO MpAIliBHUKA: BIH MPHUPIBHIOETHCA 0
aJMIHICTpAIlil MAMPUEMCTBA, aJIe HE KEPYE JIFOIbMHU, a KOHTPOJIIOE €HEPTOCIIOKUBAHHS.

Enepromenepkep MoBMHEH BUPILITYBAaTH Ha MiANPUEMCTBI HACTYIIHI 3aBJaHHS:
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1. Ckmagatu TaOJuWIll CIOXKWBAHHS €HEPrii Ha MIANPUEMCTBI B IIJIOMY, IO
MiAPO3/a1Iax 1 A7l KPYIMHOTO 00T THAHHS,

2. CxitagaTyl MaquBHO-EHEPreTUYHUN OallaHC MIAPUEMCTBA;

3. IlpoBonuTH aHami3 CHOXKMBAHHS €HEPril 3 ypaxyBaHHSM OIIHKH 3aXOiB IO
€KOHOMI1 €Heprii;

4. Po3poOnsTi 3aX0oau IIOJI0 BIOCKOHAJIEHHS BUPOOHUYOrO MPOIIECY,
o0J1alHaHHS, TEXHIYHOTO 0OCITyTOBYBaHHS 1 (YHKIIIOHYBaHHS 00JIaIHAHHS;

5. BuzHauntu eeKTUBHICTH POOOTH CIIOKHUBAYIB €HEPTI;

6. 3mificHIOBaTH KOHTPOJIb 1HBECTYBaHHS 3axOAiB 3 EKOHOMIi eHeprii,
MOPIBHIOIOYH HOTO 3 IHIIUMU BUTPATAMU;

7. HamaBaTu KOHCYJIBTalliiiHI MOCIYIH 3 MUTaHb €KOHOMIi €HEprii Mo BCbOMY
H1IPUEMCTBY;

8. [IpoBoUTH BHYTPIIIHIN €HEPTETUYHUI ayIUT;

9. laBaTu KOHCYJIbTAIIl] 3 TUTAaHb HOBOT'O O0IaIHaHHS 1 TapU(DHOT MO TUKH;

10. ITlepeBipsiTi ¥ OIIIHIOBATH PO3PAXyHKU 3 OIUIATH 3a CIIOXKHUTY EHEPriio 1
JIOTOBOPH, TOB'I3aHI 3 €HEPTOCTIOKUBAHHSIM;

11. BmiTH KepyBaTH I'pyIOIO 3 PALliOHATILHOTO BUKOPUCTAHHS €HEPrli, a TaAKOX
MpoeKkTamMu B chepi eHepro30epeKeHHS;

12. CrtBopuTH cuUCTeMy OOJIKY €HEpProcrnoKMBaHHS, MpPU HEOOXITHOCTI
aBTOMATU3yBaTH 11;

13. BMmiTu geTanbHO aHATI3yBaTH MMOTOKU €HEPTIi;

14. BuzHauaTu 1 OCTITHO KOHTPOJIFOBATH MTUTOMI HOPMHU €HEPTrOCIIOKUBAHHS;

15. BHocuTH Tpomo3uliii Ha PO3TJs] aAMIHICTpalii SIK I[0J0 OpraHizaiii 1
TEXHOJIOT11, TaK 1 010 HOBOI 1HBECTHUIIIMHOI MOJITUKH,

16. IIpoBoauTH pO3paxyHKH KammiTaJOBKJIAI€Hb 1 €KCIUTyaTalliiHUX BUTPAT;

17. Po3po0sisaiTi mpomo3ulii H10/10 3a[1KaBI€HOCTI IEPCOHATY B EKOHOMI1 €Heprii;

18. JlocniiuT MOXJIIUBICTH CyOCHIIH 1 TX BUKOPUCTAHHS Ha MPAKTHIL;

19. BMmiTu kepyBaTH IEPCOHATIOM.

[Tocana meHemxkepa 3 €HEPreTHUKU MPUPIBHIOETHCS 10 KEPIBHUKA CEPEIHBOTO
piBHSI 3 0€3MOocCepeHbOI0 MIAMOPSAIKOBAHICTIO AUPEKTOPY a00 TOJIOBHOMY 1HXKEHEpPY
HiAIpUEMCTBA.
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6 OCHOBHI TEOPETHUYHI BIZIOMOCTI ITPO CUCTEMY
EHEPTOMEHEJUKMEHTY

6.1 OCHOBHI MOHsIMMSI NMPO cucmeMy eHepP2o0MeHeOXMeHmy
[Tpu po3riusal CTPYKTYpH YIPABIIIHHS €HEPrOCIIOKUBAHHAM B OYb-sIKUI
oprasizaiiii HeoO0XiJTHO OpaTu 0 yBaru Tpu OCHOBHI MOMEHTH:
e Sk 3A1iICHIOETbCS KOHTPOJIb BUTPAT HA OIUIATY €HEpTii?
e XTO OIUIaYy€ paxyHKH?
¢ Yu edeKTUBHO MIATPHUEMCTBO a00 KOMIIaHis BAKOPUCTOBYE CHEPTit0?
Huokue 111 YMHHUKY PO3IIISAAI0THCSI OKPEMO.
6.1.1 Buau cucteM KOHTPOJIIO CTIOKUBAHHS €HEPTii
B Tabmumi 6.1 HaBemeHO MOXKIMBI PiBHI KOHTPOJIO E€HEPrOCIIOXMBAHHS Ha
M1IITPUEMCTBI.

Tabmuus 6.1 Buau cucteM KOHTPOJIIO €HEPrOCIOKUBAHHS

PiBenp (CucTemMa KOHTPOIIIO

1 TiapKM TIEpeBipKa U OIJIaTa MOMICSYHUX PaXyHKIB 32 €HEPT1i0

2 [I{oMicAYHI MOKa3HUKU JTYMIIBHHUKIB 3BIPSIOTHCS 3 paXyHKaMH Ha OIUIATY

3 [[{omicsaH1 TTOKa3aHHS JIIYMJIBHUKIB 31CTaBISIOTHECS 3 00'eMOM
BUPOOHMIITBA

4 CucrteMa HIOTHKHEBOT'O0 KOHTPOJII0, 3aCHOBaHA HA BCTAHOBJICHH1
TOJATKOBUX JITUUIILHUKIB
CucTeMa NOTHKHEBOT'O KOHTPOJII0, 3aCHOBaHAa Ha BCTAHOBJICHH1

5 TOTATKOBUX JIIYUJILHUKIB 1 HA BUKOPHUCTAHHI IIJTOBUX MTOKAa3HHUKIB, 10

3asieXaTh BiJl 00CATY MPOAYKIIii (CUCTEMa KOHTPOJIIO 1 TUTAaHYBAaHHS )

Sk BugHO 3 Tabnui 6.1 5-i piBeHb npencrasisie 3 cede cuctemy EM.

J{nst BpoBaKEHHS HAJICKHOTO 00JIIKY HEOOX1/THO JIOBECTH OIOJKET Ha BUTPATY
eHeprii M0 KOXKHOTO MiApo3MiTy. BuIbmIicTh KOMITaHIM MOKIAJal0Th OOOB'SI3KM Ha
MaTepiaJIbHO-TeXHIYHUM B, SKUH Mae€ JIMIIe YacTKOBHUM KOHTPOJIb HaJl
BUKOPUCTAHHSAM eHeprii (To0To Hax 11 BUPOOHHMIITBOM 1 po3mozisom). [jis BBeACHHS
HAJIEXKHOT0 00JIIKY HEOOXIAHO AOCATTH YETBEPTOTO PIBHS, MPEACTABICHOTO B TaOIMIII.
Bupobuuunii nepcoHan He Moxe OyTH B MOBHIM Mipl BIANOBIAQIBHUM, SKILIO
JOCSITAETHCS TUIBKU TPETIN PiBEHb.
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6.1.2 ®opmu Nia3BITHOCTI ONnaTn 3a eHeprito
Konu cTaBUTBCS MUTAHHS MPO JTOCATHEHHsSI €KOHOMIi €Heprii, BeJUKe 3HAYCHHS

Mae IMA3BITHICTh OIJIaTH 3a eHeproHocii. @opMu MiI3BITHOCTI MPEACTaBJICHI B TaOUII

6.2.

Tabmur 6.2 @opMu MiA3BITHOCTI OIUIAT 33 EHEPTIIO

Pisenp  |DopmMa miI3BITHOCTI

Ormaty poOuTh (DiHAHCOBHM BiILT

OrmiaTy IpOBOIUTH BiII MaTEPiaIbHO-TEXHIYHOTO TTOCTAYaHHS

Omnary  poOWTHL KOXKHE BHMPOOHMYE BIIALIEHHS BIAMOBIIHO JIO
BCTAHOBJICHOI'O MPOMOPILINHOIO PO3NOILIY

A W[ DN

OrmaTy 'pO6I/ITB KOXHC BI/IDO6HH‘I€ BIAAVICHHA B1AIIOBIAHO 1O
CIIOXKMBAHHS, IIIO BUMIPIOETHCI

6.2 OcHOBHI nosoxeHHss cucmemu EM 32i0H0 cmarHdapmy ISO

50001:2014

3aranpHi BUMOTH JIO CTPYKTYpH (YHKI[IOHYBaHHS cucteMu EM HaBeseHo B

ctanaapti [SO 50001:2014 «CucreMu eHEpreTHYHOTO MEHEHKMEHTY. Bumorn 3

MOCIOHUKOM 10 3aCTOCYBaHHIO». CTPYKTypHA CXeMa CHCTEMH SHEPTeTHYHOTO
MEHeKMEHTY Y BiamoBigHocTi 10 ISO 50001:2014 306paxena Ha puc. 6.2.

>

YV VYV

/
‘0

L)

R/
X4

)

0‘0

Merta BIpoBaI>)KEHHSI CUCTEMH €HEPreTUYHOTIO MEHEIKMEHTY:
3HWKEHHS! €HEePreTUYHOI CKJIaJ0BOi MOCIYTM TEIUIONOCTayaHHS Ta (PIHAHCOBOIO
HABaHTA)XCHHS Ha MiANPUEMCTBO, TIOB S3aHOTO 3 OIJIATOI0 EHEPTOHOCIIB 32 PaXyHOK
nigBuIIeHHS eeKTBHOCTI BukopuctanHus ITEP.
[linBUILIEHHS €HEepPreTUYHOi OE3MeKM Ta HEe3aJeKHOCTI TEeIIoNnOoCTayaibHOro
MIIITPUEMCTBA.
[TigBUIIEHHS SIKOCTI KOMYHQJIBHUX TOCIIYT.
3HIKEHHS! TEXHOTEHHOTO HaBAHTAXXEHHs HA OTOUYIOUe CEPEIOBHIIIC.

3amaui:
OmnepaTuBHUN KOHTPOJB Ta aHaM3 eeKTUBHOCTI Bukopuctanus [1EP.
Po3po0Oka, peanizailisi 1 MOHITOPUHT €HEProePEeKTUBHUX MPOEKTIB.
Po3pobka, peamizamiss 1 MOHITOPUHT MpOTpaM 3 IMJBHUINCHHS €QEKTUBHOCTI
Bukopucrtanus [1EP.
MomniTopuHr ¢aktuuHo aocaruytoi ekonomii [TEP ta 3umxenns Bukunais CO».
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besnepepBHe NOAINLWEHHA

1. EHepreTMyHa nosiTuKa

2. MnaHyBaHHA

8. AHaniTUUYHWMIA aHani3 3. BnpoBagXeHHA Ta
CEM eKcnayarauia
L. . X 5. MoHiTOpMHr Ta
7. BHYTpiWHIX ayaut — 4. MNMepeBipKa Ta KopeKuia —

BUMMipIOBaHHA

6. Kopurytoum Ta
NPEeBEHTUBHI Al

Puc. 6.2. CTpykTypHa cxeMa CUCTEMHU €HEPTETUYHOTO MEHEHKMEHTY

CucrtemMa eHEepreTUYHOr0 MEHEHKMEHTY BKITFOYAE /10 ce0e HACTYITHI KOMIIOHEHTH:
— Opranizamiitnuii komnodeHT CEM.

— Texuiunnii kommnonent CEM.

— Mertononoriuauii komrnounent CEM.

0obosa3koea ymosa icnyeanns Cucmemu — HAABHICMb 6CIX MPLOX KOMNOHEHMIE
CEM.
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Opranizaniiiauii komnoneHT CEM BKITIOUa€ HACTYIHI €JIEMEHTH:

— opranizauiiina ctpykrypa CEM mianpuemcrsa;

— TepCOoHaN CIyKOU EHEPrOMEHEIKMEHTY;

— HOopMaTtuBHI JokyMeHTH CEM.

Texniunuii komnonenT CEM BKJIIOUa€ HACTYITHI €JIEMEHTH:

— 3acobu 300py JaHUX Ta MOHITOPUHTY €HEPTOCTIOKUBAHHS 00’ €KTIB;
— 3aco0HU pEryIOBaHHS €HEProCIOKUBAHHS 00’ €KTIB;

— iH(opmariitHe, mporpaMHe 3a0e3MeYeHHS.

MeTtoaosoriunnii komnoneHt CEM BKIIO4ae HACTYMHI €JIEMEHTH:
— METOJMKH aHaIi3y eHeproe(eKTUBHOCTI 00’ €KTIB;

— MOPSAAOK pO3pOOKH, MPUUHATTS Ta BIPOBAKEHHS YIPABIIHCHKUX PIIIECHb.
Ananiz CEM

HaliBuine kepiBHUIITBO Mae nepioandHo aHamizyBatu CEM opranizarii asis

.....

Heo0xi1HO 1oKyMeHTyBaTH 1H(OpMaIiio 010 aHali3y 3 00Ky KEpIBHUITBA.
Bxiani nani qjs anasmizy 3 00Ky KepiBHUITBA

VY BXIAHUX JaHUX JUJIS aHANI3yBaHHs 3 OOKY KE€pIBHUIITBA Mae OyTH Taka
1H(popMmaris:

a) 111i, BUKOHAHI MICJII OCTAaHHBOTO aHaIIi3y 3 OOKY KEpIBHHIITBA;
b) ananiz eHepreTMYHOT MOJITHKH;
C) aHayi3 piBHA eHeproeeKTUBHOCTI Ta NoB's13aHuMX 3 HUM [EE;
d) pe3ynbTaTH OIIHKYU BIMOBIJHOCTI 3aKOHO/IaBUUM BUMOTaM 3 YpaxXyBaHHSM iX
PO3BUTKY 1 3MiHH, a TAKOXK 1HILIMM BUMOTaM, 1110 iX OpraHi3alisi Mae JOTPUMYBATH;
€) CTyHiHb JOCSATHEHHS MMOCTaBJICHUX IIJIeH 1 BAKOHAHHS 3aBJIaHb y cdepi
yIPaBIIiHHS €HEProePEKTUBHICTIO;
f) pesynapraTn ayautie CEM;
g) cTaH BUKOHAHHS 3aMO01KHUX 1 KOPUTYBAJIbHUX JIiH;
h) 3armmanoBanuii piBeHb €HEProe(EKTUBHOCTI JIs HACTYITHOTO MEPIOAY;
1) peKOMeHaIIii 00 MOIMIICHHS.
Buxingni nani anajisy 3 00Ky KepiBHHITBA

BuxiaHi naHi aHani3yBaHHS 3 00Ky K€pIBHUIITBA MalOTh OXOIUJIIOBATH BC1
piIeHHs 1 /i1, MoB’A3aHi 3i:

a) 3MiHaMH PiBHS eHeproe(eKTUBHOCTI OpraHizailii;

b) 3MiHaMu eHepreTHYHOT MO THKH;

c) 3wminamu IEE;

d) 3miHamu 1ineH, 3aBaanb a6o iHmux exemMenTiB CEM BianmoBigHo 10

3000B's13aHb OpraHizailii 1moa0 6e3nepepBHOro MOJIMIICHHS;
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€) 3MiHaMu, 0 CTOCYIOTHCS PO3MOILITY PECYPCIB.
B pesynprati CEM BUXOANTH HAa HACTYITHUI PIBEHb JOCKOHAIOCTI B YaCTUHI

MOITUYHUX IIUICH, OpraHizaifHuX Ta TEXHIYHUX 3aB/IaHb.

Hopmatushi nokymentu CEM

CucremHMi XapakTep poOOTH 3 €HEPro30epe’KeHHS, YITKUN MOPSIAOK MisUIbHOCTI
E€HEepProMeHe/HKEPIB PI3HUX PIBHIB Ta 1HIIUX 0Ci0, 3aISHUX B yHpaBJIiHHI BUTpaTaMHu
eHeprii, 3a0e3leuyloTh HaJICKHUM YHWHOM pO3pOOJICHI CIelialbHl HOPMAaTHUBHI
JTOKYMEHTH.

[TakeT JOKYMEHTIB, IO CTaHOBIATH HOpMATUBHY Oa3y ¢yHkiionyBanHs CEM
MiAIPUEMCTBA, MOXKE BKIIIOYAaTH B ceOe HACTYIHI JOKYMEHTH:

— Pimenns Kepisauursa nianpuemctsa npo CEM.

— Ilpuka3 po crBopenHst CEM Ha nmiagnpueMcCTBi.

— Konnemnmii 3anpoBakenass CEM.

— Tlonoxenns npo Cinyx0y EM.

— [locanoBa IHCTpPYKIIsS €HEProMeHeIKepa.

— Tlopsinok aHami3y Ta NPUNUHATTS YHIPABIIHCHKUX PIIIECHb.

— [lonoxenHs mpo MaTepiajbHE 320X0YEHHSI.

— TlonoxxenHs npo rpynu BopoBakeHHs mpoekTis (I'BII).

— PosnopsmxenHs mpo npoBeaeHHs BHYTpiHboro aynuty CEM.
— PosnopsmxenHs mpo mpoBeaeHHs 30BHIITHLOTO aynuty CEM.
— [HI1 JOKYMEHTH NpU HEOOX1THOCTI.

[Tpu poMy 111 crerniaiizoBaHi JOKYMEHTH TOBUHHI KOHKPETHU3YBATH MOJIOKECHHS

HaBe/ICHI B JIEp’KaBHUX 3aKOHAX Ta CTaHJapTax, a caMe:

1. 3akon Ykpainu «lIpo eneproeeKTUBHICTY.

2. ACTY ISO 50001 : 2014 «CuctemMun eHEpreTHIHOr0 MEHEKMEHTY.

3. ACTY 4472 : 2005 Enepro3oepexxents. CUCTEMH €HEPreTUYHOTO MEHEIKMEHTY.

4. ICTY 2155-93 Eneprozoepexxertsi. MeToiu BU3HAYEHHS €KOHOMIYHOI €(DeKTUBHOCTI
3aXO0/IIB 3 EHEPro30epeIKCHHS.

5. MixkHapoIHU#T MPOTOKOJI BUMiproBaHHs Ta Bepudikaiii epexrusHocti (IPMVP).
(www.evo-world.org).

IIporpama peaJizauii npoexkry BnpoBa:kenass CEM

VYcmix eHEepreTMYHOTO MEHEDKMEHTY 3alleKUTh B TEPIIOTO KEpiBHUKA
MIATPUEMCTBA. SIKIO BIACYTHI MO3UTHBHI PE3yJIbTaTH — TO BUHEH MEPIINN KEPIBHUK,
TOMYy 10 BiH a00 HE TPUIHSB HaJEXKHI YINPaBIIHCHKI pillleHHS, a0o0 He mimiopaB
(axiB1iB, siKi Oyn1-0 B 3M031 BUKOHATH 111 pillieHHs. | B mepioMy, 1 B IpyroMy BUIAAKY
BIJIMOBIJAIBHICT 32 SIKICTh pillleHb Ta (H)axoBICTh MiAOOPY BHUKOHABIIIB HECE MEpPUINI
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KepiBHUK. ToMy HHXYEe HaBEJICHI KPOKM KEpIBHHUIITBA MiCTa Ta MiJMPUEMCTBA I10
CTBOPEHHIO €()eKTUBHOI CUCTEMH €HEPrOMEHEKMEHTY.
1. IMoaiTnyHe pimeHHs npo BupoBagxxenHss CEM
[TomiTuHe pimeHHss TpO MOOYJOBY PO3BUHYTOI CHUCTEMHU E€HEPreTUYHOIro
meHemkmMenty (CEM) mnoBuHHe OyTH CBiloMUM Ta YyxBajeHO KepiBHUIITBOM
H1PUEMCTRA.
[Ipu BupileHHI MUTaHHS NPO «IAOAATKOBE» (DIHAHCYBaHHS apryMEHTOM Ha
KOPHCTh IIbOTO OpTraHi3allliHOTO 3aXO0Jy IOBHHEH OYyTHM MO3WTHUBHUN CBITOBUI Ta
BITYM3HSHUMN TOCBIJI, AKUI JOBOAUTH CHEPTETUYHY Ta EKOHOMIYHY €(DEKTUBHICTh Ha PiBHI
He MeHI 10% Big 6a30BOT0 €HEprocrnoKMBaHHS.
Buxoasuu 3 nporuo3noi epextuBHOCTI 3axoay B 10% mpuitHsiTa mpakTuka — I1e
dinancyBanus CEM y po3mipi 5% BapTocTi eHepropecypciB B 0a30BOMY (ITONIEPETHBOMY
710 BIPOBAKEHHS) pOIll. SIK MPaBHUIIO 111 KOIITH PO3MOAUIAIOTHCS HACTYITHUM YHHOM
— 2% BapTOCTI  €HEPropecypciB — Ha  yTPUMaHHSA [EPCOHANY  CIIyKOH
€HEProMEHE/DKMEHTY Ta 3aTy4eHHS! HeOOX1THUX MpOodUILHUX KOMIIaH1i a00 OKpeMHx
KOHCYJIbTAHTIB;

— 3% BapTOCTI EHEPropecypciB — Ha TEXHIYHI 3aco0U OOJIKYy Ta KOHTPOJIO
€HEepProCroKUBaHHS.

[lepmie momiTuyHe pilieHHs Yy BUIJsAAl pimeHHs KepiBHMIITBA MHiANpUEMCTBA
MOBUHHO BKJIIOYATH HACTYITHE:

e [loaniTnuna 3asiBa Ta wisib. Hampuknaza: nigBuieHHs KOMGOPTY KUTTETISITBHOCTI
MicTa Ta CKOPOUCHHS BWTpPAT Ha EHEPrOpecypcH 3a paxyHOK ITiJIBHIINCHHS
eHeproe(eKTUBHOCTI BUPOOITKY TEIIIOBOI €HEPTii Ha MOTPEOH OTajJeHHs MICTa.

e Mexi OXOMJIeHHSI CHCTEMOI0 eHeproMeHemakMeHTy. [loBuHeH OyTu HaBeACHUIA
JOJATOK JI0 PIIIEHHS 3 MEPEeTiKOM MiAPO3IUIIB MiANPUEMCTBA, III0 BXOJATh B MEXKI
oxomineHHs CEM.

o ®dinancoBa cropona. Hanpuknan: BuaiieHHs komTtiB ajisi CEM nependauntu 3a
PaxyHOK KOPHUT'YBaHHS EHEPreTUYHUX CTaTel OIOJKETy, Ta 3aIydeHHS KOIITIB
MIKHAPOJHUX (PIHAHCOBUX OpraHi3allii.

e Opranizaniiina cropona. KepiBHUIITBO MIANPUEMCTBA [MOBUHHE BHUAATH
posnopskeHHs 1po opraxizamito CEM 31 TtepmiHaMu Ta BiANOBIIAJIbHAUMHU
ocobaMu.

e BignmoBinaasnicts. Hanpuknan: 3a mnoOyaoBy Ta ¢yHkiionyBanas CEM
MEPCOHANIbHY BiIMOBIATBHICTh HECYTh MEPIIl KEPIBHUKHU IMiAMPUEMCTB Ta YCTAHOB.
JupexTop mianpueMcTBa 3000B’I3YETHCSI TIEPCOHATIBHO KOHTPOJIIOBATH BUKOHAHHS
pimeHHs, a kepiBHUKOM CEM npu3HavaeTbes, HAPUKIa, HOro 3aCTYIHHUK.

e MoTuBaniss Ha Micusgx CTBOpUTH MEXaHI3MU 3a0XOUCHHS Ha MiAPO3AiIax depe3
MMOBEPHEHHS KOIITIB 3a0aPKCHHUX IIJITXOM 3HIKCHHS CIIOKMBAHHS €HEPTOHOCIIB.

Po3pobutu mosioKeHHST MPO  MPEMIIOBaHHS E€HEProMEHEDKEpiB, Ta MPUUYETHHUX
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KEpIBHUKIB ~ 00’€KTIB, BIAMOBIJHO JOCSATHYTOI'O  3HWIKEHHS  CIOXKMBAHHS
€HEproHOCIiB

2. 3any4veHHs npodeciiHNX KOHCYJIbTAHTIB

[IpuiinsgTa CcBITOBa MNpakTUKa — 1€ 3ady4yeHHS KOHCAJITHHTOBOI KOMIIaHIi
BianoBigHOro (haxy. Cimijg 3a3HAYUTH, 1110 OCHOBHUM KPUTEPIEM B1JI0OPY KOHCYJBTAHTIB
MOBHHHA OyTH caMe iX (paxoBiCTh, a HE TUILKH KOIITOPUC 1X mocayr. Big npodeciiinocTi
KOHCYJIPTAHTIB Ta iX HAIOJICTIIMBOCTI, @ TAKOX BiJ] YITKOTO BHKOHAHHS PEKOMEHAITIN
3a[ISHAMHU CHEIlalicTaMd  MICTa 3aJeKUTh YCHINIHICTh BIPOBAHKCHHS CHUCTEMU
EHEPreTUYHOTO MEHEIKMEHTY. 3aimydeHHs 10 ¢iHancyBaHHs BnpoBamkeHHs CEM
MixnaponHux  (iHAHCOBHX Oprafizaiii aBTOMAaTUYHO TMepeadadae  CympoBif
BIIPOBA/PKCHHSI 1HBECTHUIIMHOTO MPOEKTY 3 OOKY KOHCAJITHHTOBOI KOMIIaHIi 0OpaHOi
1HBECTOPOM.

Bubip xoHCynpTaHTa — JOJEHOCHHM Kpok B ycmimHii nodygosi CEM. Tomy
noTpiOHO  3a0e3nmeunTd BHOIp KOMIIAHIi-KOHCYJbTaHTAa B  PE3yJbTaTl  YITKO
c(hOpMOBAHOI0 TEXHIYHOTO 3aBJaHHS Ta MIPO30POro TEHAEPA.

IIpu BUOOpI KOHCYNBTAHTIB TpeOa MNPUTPUMYBATUCS HACTYNMHHUX MpaBUI Ta
HACTaHOB:
® KOMIIaHIs MOBHMHHA MaTH JIOCBIJ Ta JIOCSATHEHHS B peaiisallii eHeproeeKTUBHUX

3ax0/iB Ta 0co0MBO y BipoBamkeHHi CEM;
e IS TEHEPY KOMIIaHIEI0 MOBUHEH OyTH HaJaHUW MAKeT TOKYMEHTIB:
v yCTaHOBYI JOKYMEHTH, pedepeHC-IUCT Ta IOKYMEHTH, sIKi ITiITBEPIKYIOTH

(b1HaHCOBY CIIPOMOXKHICTh Ta YCHIIIHICTh KOMITaHiT;

v’ 4iTKMii Ta AeTaLHUI IUIaH il o010 po3poOku Ta Buposamkenns CEM;
v’ 0c000BHMIi CKJIaJl KOHCYJILTAHTIB Ta MEPEITIK iX Miif;
v IporpamMy HaBYaHHS €HEPrOMEHEKEPIB BCIX PIBHIB, KEPIBHHITBA i MEPCOHAITY

YCTaHOB Ta JIeTIapTaMeHTiB, 3aaisiHux B CEM;

v/ KOIITOPHC TIOCIYT KOHCYJIBTAHTIB 1100 po3po0kH Ta BrpoBamkeHtss CEM;

® KOMITaHIsl MOBUHHA TapaHTyBaTH €()EKTUBHICTH /IS MIAMPUEMCTB Ta YCTAHOB THX
3aX0/iB, SIKI BOHM OyAyTh NMPOMOHYBATH B XOA1 CBO€EI AisuIbHOCTI. B TO# ke yac 3
OOKy KEpIBHHKIB yCTaHOB Ta MIJNPUEMCTB MOBUHHI OyTH 3000B’sS3aHHS YITKOTO
BUKOHAHHS pEKOMEH/IAII Ta 3aXO0/iB, 3alIPOTIOHOBAHNX KOHCYJIFTAHTAMH.

[TpuitHATTS OCTATOYHOTO pIlIEHHS MO0 BUOOPY KOHCYJIBTAHTIB CIiJ POOUTH
MMICII TIPE3CHTarii Ta OOrOBOPEHHS 3MIMCHEHHOCTI IUIAHIB I, SIKI MpeacTaBiCHI
KEepIBHUKAMH TPOEKTIB KOHCAJTUHTOBHX KommaHii. O0paHa KOMIIaHis TOBUHHA OyTH
OCHOBHOIO JIJIsI BCIX YCTaHOB OIO/KETHO1 chepu MicTa, ajie sSka 3a MOTPeOOI0 Mae MpaBo
3aydatd (paxoBHUX KOHCYJIBTAHTIB.

3. CTBOpeHHs cKJaa0BuUX ejeMeHTiB CEM

» Ilepmia i ocHOBHA CKJIA/I0BA - MEPCOHAJ CJIYKOM eHeProMeHeIKMEHTY
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[Ipu3HaueHHsT €HeproMeHeKepaMu HEMIArOTOBICHUX Jioae 0e3 YiTKUX
¢dyHnkiiit Mmoxe nuckpeautyBatu CEM ta BHecTH 104aTKOBHIA Xaoc Ta OI0pOKpaTito.

3rimno 13 crapmaprom  [SO-50001  eHepromeHemkep  MIANPUEMCTBA
HiATOPSAKOBYEThCS Oe3nocepennbo KepiBHUKY mimpreMcTBa a00 HOTo 3aCTYITHUKY.

Kanpose 3abe3neuennss CEM — 11e cTBOpeHHS HOBUX Ta BUCOKOMPO(hECIMHUX
poOOUYHX MICIIh 3 BUCOKHUM PIBHEM PEHTAOCIHHOCTI.

[nsx crBopenHs mratHoi cTpyktypu CEM wmae nekinbka HENOMIKIB, fAKi
HiTBEPIKEHI MPAKTUKOIO MICT YKpaiHu:

— OOMEXEHICTb MITAaTHOTO TEPCOHAy  MIANPHUEMCTBA  MPHU3BOAUTH [0
IPU3HAYCHHS €HEProMeHeHKepamMu He(aXoBHUX CICIIANICTIB 3 PI3HUX MIAPO3AUIIB «3a
CYMICHUIITBOMY», III0 CYTTEBO BIUIMBAE Ha pe3yabTaTuBHICTH CEM;

— HEeBeJIMKa 3ap0o0iTHA TUIATHS ITATHOTO €HEPrOMEeHeIKepa MPU3BOIUTH 0 TOTO,
o Tmicas 3700yTTS TEXHIYHMX 3HaHb 3 €HEProeeKTUBHOCTI Ta JOCBIAY pOOOTH
€HEProMEHEe/KEp 3HAXOAUTh MiCIle poOOTM Ha MIANPUEMCTBAX, SKI MOXYTh
3aMpONOHYBATH OLIBIIY OIUIATY MPALli.

> Jlpyra ckJjaaoBa — OI[iHKa Ta YJAOCKOHAJEHHS iCHYIOYOI cHCTeMH OO0JIiKY
eHepropecypcis

Icuyroui cucremu o6miky ITEP vacrimie 3a Bce He BIANOBIIAIOTh TUM 3a/1a4am, Kl
CTOSITh TEpe/] CIIYKO0I0 EHEPreTUYHOTO MEHE/KMEHTY. AJIe HEIOCKOHAJIICTh 1CHYIOUUX
cucteM oOJIiKy HE MOke OyTH BUIIpaBAaHHAM He3anpoBapkeHHss CEM.

Amxe Ha 0a3l icHytouux cuctem o0iiky ITEP MoxinBo poOUTH MOHITOPHHI Ta
nepeBipKy €(QEeKTUBHOCTI EHEPrOCIOKMBAaHHS, XO04ya 1 3 JACSKHMM 3alli3HEHHSAM Ta
MOXHOKaMH.

J{st miABUIIIEHHS ONIEPATUBHOCTI aHAII3y €HEPrOCIOKMBAHHS Ta BIAMOBITHUX 1
ciyx6am enepreTuanoro MmenepxkmMenTy notpioni ACKOE. Tomy crBopenns ACKOE —
1€ TIEPIIOYEPTOBHI 32 IPIOPUTETHOCTI TEXHIYHUHN 3aXij.

Bincytnicte ACKOE ©Oyne cTpuMyBaTH  BOPOBAKEHHS  BCIX  IHIIHMX
eHeproe()eKTUBHUX 3aXO0JI1B 3 3aJyUYCHHSIM 30BHIITHIX 1HBECTHUIIIH, IS SIKMX HAsSBHICTh
JOCTOBIPHOTO MOHITOPUHTY €(DEKTUBHOCTI € 00OB’I3KOBOIO YMOBOIO.

» Tpers ckiaagoBa — mjiaH Jiii momo po3podsenHsi Ta BnpoBaxxenHs CEM ta
QJITOPUTM NPUHHATTA YNPABJIHCHKHUX PillleHb

JL71st 9iTKOTO PYHKIIOHYBaHHSI CHCTEMH €HEPTOMEHEHKMEHTY MOTPIOHO CTBOPUTHU
HOro anroputM, Jisi 4Oro MOTpiOHO PO3POOUTH MaKET JOKYMEHTIB, IO PErJIaMEHTYIOTh
JUSIIBHICTh €HEPrOMEHEI)KMEHTY Ta BHECTU JOTMOBHEHHS B 1HII JiI0Yl YCTAaHOBYI
nokymeHTH. [1oTpiOHO TapMOHINHO BIUCATH CUCTEMY €HEPreTHYHOr0 MEHEIKMEHTY B
ICHYIOU1 YIPaBIiHCHKI CTPYKTYPHU MiAPUEMCTBA.

[Ticns ctBopennst Bcix ckinanoBux CEM crif mepexoauT 10 HACTYITHOTO KPOKY.

4. 3amyck (P)yHKIiOHYBAaHHS IUKJY €eHeProMeHeI)KMEHTY
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B ocnoBi ¢yukiionyBanuss CEM, noOyaoBaHOi BiAMOBIIHO J0 IOJOXKEHB
crarnapty ISO 50001, € uukn deminra.

OCHOBOIO IUKJITY € TIOCIIOBHICTh HACTYITHUX MPOLIETYP:
a) BUMIPIOBaHHS NOKAa3HHUKIB CHEPTOCIIOKUBAHHS;
b) anani3 mOKa3HHUKIB €HEPTrOCIIOKUBAHHS;
C) po3poOka eHepro30epiraloynx 3axo/iB;
d) BHIpoBaJKEHHS €HEpPro30epirarounx 3axo/iB.

[Ilo xpueThbes 3a MMM 3arajJlbHUMHU ICTHHAMU Ta 3 4oro nounHatu? Hakkparum
PIIIICHHSIM € PO3MOYaTH 3 EHEPTroayIUTY, IKHI JJO3BOJIMTh BUKOHATH TEPII 3 MPOIeaypH
Ta CKJIaJIe MepITy MO3UIIII0 UKy JleMiHTra — CTBOPUTH PO3TOPHYTUM IIJIaH 1.

AJe SKOI0 HEAOCTaTHhO KOIITIB HAa TMPOBEIEHHS eHeproayauty abo €
OOTpYHTOBaHI CYMHIBM B JOUJIBHOCTI €HEproayauty 0Oe3 HasBHOCTI (hIHaHCYBaHHS
BEJIMKOBUTPATHUX 3aXO0/IiB, TO MPOMOHYETHCS IS TIEPIIOTO IIUKITY €HEPTOMEHEKMEHTY
MPUNHATA HACTYIIHE TIOJNITHYHE PIMICHHS: «IOCATTH 3HIDKCHHS ITOKA3HUKIB
€HEProCIOKUBAHHS TPU ICHYIOUOMY CTaHl OyjiBelb Ta TEXHOJIOTIH 3a paxyHOK
OpraHizaiiifHiX 3aX0/1B Ta BUKOHYIOUH TIPOrpaMy «HE BUKOPUCTOBYEIT — BUKITIOUYAN.

J151s1 BUKOHAHHS I[HOTO TIOJIITUYHOTO PIIIEHHS 3T1THO IIUKJITY BUKOHYEMO HACTYITHI
i

IL1anyemo

a) [TounnaeMo 110,1000BUI MPUIATOBUN 00JIIK €HEPrOCIIOKUBAHHS, a TAKOXK
o0mik (akTopiB, fKI BIUIMBAIOTh HA BEIMYMHY IUX T[MOKAa3HUKIB (HANpUKIA,
TeMIlepaTypa 30BHIIIHBOTO MOBITPS, KUIBKICTh KOPHUCTYBauiB TEIJIOM, TPUBANICTb
ONaJIIOBAIBHOTO MIepiony To1o). [Ipu boMy citig AOTpUMYBATHUCS TAKOTO MpPaBUiIa: 11100
BUMIpSIHI 3HAQYECHHsSI €HEPropecypciB Ta (akTopiB, sIKI HA HHUX BIUIMBAIOTh, OYyJIU 3a
OJTHAKOBUH mepion vacy. Hampukiman, Ko MOKa3HUKH TETUIOMIYMIbHUKA 3HIMAIOTHCS
piBHO 0 9 roauHi, TO i cepeaHBOI000BA TEMIIepaTypa 30BHINIHBOTO TOBITPSI TOBUHHA
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dikcyBatucs 3 9 roguHu momnepeaHboi J00u 10 9 rogMHU HUHIMIHBOI A00u. Ilepion
(KpOK) 3HATTS MMOKa3aHb TOBUHEH OYTH MOCTIMHUM Ha BECh MEpio1 0OJIIKYy.

b) Bumipsai gani 3aHocumo 10 0a3u JaHuX 3a BciMa Bujgamu [IEP 3
onHouacHUM (ikcyBaHHSIM (akTOpiB, fAKI BIUIMBaOTH. lle gouiTbHO pPOOUTH B
Ta0JIMYHOMY BUTJISAII B MporpaMHomy komiuiekci Excel. Jlo HaOyTTs CTIMKHUX HABUYOK B
0o0poOIT1l Ta aHami31 BUXAHOI i1H(MOpMaIi KOPUCTYBAHHS I1HIIMMH CHEIIaIbHUMHU
MIPOTPaMHUMU TIPOTYKTaMHU HEOaKaHO.

C) [Ticns 300py MaHMX 3a JOCTATHIM JJIS aHAMI3y TEPMIiH 3a JIOTIOMOTOIO
(axiBI[IB-KOHCYJIbTAHTIB BUKOHYEMO TpadiuHMii Ta perpeciiiHuii aHami3 MOKa3HHUKIB
€HEeproCIOXKUBAHHS B 3aJIKHOCTI Bl (akTopy, sIKui BIUIMBae. B pesynbTari anamizy
BUSBUTHCS, 10 MPHU OJHAKOBUX 3HAYEHHSX (DaKTOpy, KU BILUTUBAE, MU MA€EMO Pi3HI
3HAYEHHS IOKa3HUKIB €HEProClOXUBaHHA, Kl MaioTh po3kua B 10-20%, a iHOmI 1
Oinbie. PiBHSHHS perpecii HagacTh HaM 3aJCKHICTh CTaHAAPTH30BAHOTO MPOdiIIO
€HEProcrnoKUBaHHA Bij (pakTopy, 110 BIuiMBae. Bu3HayaeMo miiaHOBUM piBEHb €KOHOMIT
MpU TOTPUMAaHHI CTAHIAPTIB €HEProcnoXKuBaHHs (0a30BOi JIiHIT) MPHU 1X 3aCTOCYBaHHI.
Cnin 3a3HauMTH, IO BUBEIEHE 0a30BE CHEPTOCMOXKHMBAHHS TIPYHTYEThCS HE Ha
pO3paxyHKax, a Ha MPaKTUYHOMY JOCBIJII IIOJ0 PEKHUMIB €HEPTrOCIOXKUBAHHS, SKUN
MIEPCOHAJ BXKE MaB.

3 0oceidy m. @panxghypmy na Maiini KOoHmpoab 3a eHePeOCHONCUBAHHAM MAE

Hacmynui nokasuuxu: [lomenyian > 5 %, Bumpamu : egpexmusnicms = 1:5 -1:10

d)  Po3poOka mokymeHTamii TOB’s3aHOT 3 (YHKI[IOHYBAHHSM CHCTEMH
E€HEProMEeHEHKMEHTY B YaCTUHI TEXHIYHOTO OOCTYyTrOBYBaHHS, MPOEKTYBAHHS, 3aKyIiBII
oOnagHaHHs, €Heprii Ta €HEProcepBICHUX MOCTYT

e) Po3poOka getanizoBaHOTO TUIaHy JiH 711 JOCSTHEHHS IIJIeH 3 pO3MOIijIOM
poJieit Ta 000B’A3KIB epcoOHaATy 00’ €KTIB Ta BIJMOBIIAIBHUX OCIO.
Hiemo

f) HoBomumo 10 mepcoHaily, SKHH Hece BIANOBIIAIbHICTH 3a BHKOPHUCTAHHS
E€HEepropecypciB, pe3yibTaTu aHaNI3y Ta CTaBUMO B OOOB’SI30K CIIIJIKYBaTH 3a
€HEPrOBUKOPUCTAHHSM Ta HE TMEPEBUIYBaTH CTaHIAApTU30BaHI (HOPMATHBHI)
3HAUYCHHS TIOKa3HUKIB €HEPrOCIIOKMUBAHHS. 3alydyeHHS Ta CHOPUSHHS B
peanizamii ECKO KoHTpakTiB Ha BIANMOBIIAJIBHUX 00’€KTax BiANOBIAAIBHUM
MIePCOHAJIOM.

3 oocsidy m. Dpanxgypmy wna Maiini nacmynHi 0ii N0  3HUINCEHHIO
EHepP20CNONCUBAHHI MAIOMb CNI0YI0OYU NOKAZHUKU:

o Onmumizayis excniyamayii mexHiuHo020 001A0OHAHHSA HA 00 eKmi
Ilomenyian > 15 %
Bumpamu : epexmusenicmo = 1:3 -1:5

o Mooepnizayis 061a0HAHHA MA MEPMOCAHAYIs
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Ilomenyian > 30 %
Bumpamu : epexmusnicmo = 1:1 -1:2

g) IlepeBipsemMo moTpuMaHHs 0a30BOI JIiHIT EHEPrOCIIOXKUBAHHS Ta PEaryeMo
Ha (aKTH HOTO NEPEBUILICHHS.

h)  JlokyMeHTyeMO HE TiJIbKU MOKa3HUKH CHEPTOCIOKUBAHHS Ta (aKTOPH, 110
Ha HHUX BIUIMBAlOTh, a TaKOX BIAXWICHHS B CTaHAAPTU30BAHOTO MpPodiIto
E€HEPTrOCIOKUBAHHS 3 (hIKCAIIEI0 KyMYJSITABHOTO EHEPTeTHYHOTO Ta €KOHOMIYHOTO
edeKTy Bij 3ampoBaKEHHS IPOTPaMU «HE BUKOPHUCTOBYEII-BUKITIOYA».

1) PerenbHOMY aHamizy ciif MIatd He TUIBKM (PaKTH TepeBUIICHHS
CTaHAAPTU30BAHOTO TPOPUII0 EHEeProcrnoXKUBaHHA ane ¥ (pakTu 3aHUKEHOTO
€HEProCHOKUBAHHS, 1, SIKIIO 1€ HE TOMUJIKA 1]l Yac OOJiKYy, TO MOXKE BUSIBUTHCS, 1110
NepCcoHal, caM TOro HE YCBIIOMIIOIOUM, JOCST  ONTHUMAJbHUX  PEKUMIB
eHeprocnokuBaHHs. JloCB1] TAKOTO €HEProCHOKUBAHHS MOBUHEH OyTH JOCIIIIKEHH, 1,
SKIIO HOPMU BEJICHHS TEXHOJIOTTYHOTO MPOIeCy Ta KOM(POPTHOCTI KUTTETISITLHOCTI HE
Oynu moOpyllieHi, TO WOro Ciif MOUIMPUTH Ha BECh IMEPCOHAN IUIIXOM BHECEHHS
JIOTIOBHEHb B TOCAJ0BlI Ta BUPOOHWYI IHCTPYKII Ta BBECTM HOBUM — IIJILOBUM
CTaHAapTU30BaHUM mnpodiib eHeprocrnokuBaHHsA. [{iTboBUM  cTaHAApTHU30BAHUIMA
npoduIb €HEProCrHOKMBAaHHS BU3HAYAETHCA HACTYIMHUM YHHOM: IICJISI BU3HAYCHHS
CTaHAAPTHOTO PIBHSIHHS PErpecii ¢l BUIATUTH 3 PErPECIMHOT0 aHali3y 3Ha4Y€HH T1pIii
3a CTaHJApTHI, Ta TMOBTOPUTU IMPOILEAYPY BU3HAYCHHS JIiHII TPEHIY Ta PIBHSIHHS
perpecii. L{g npyra niHist TpeHay Oye BU3HA4YaTH IIJIbOBE €HEPrOCIIOKUBAHHSI.

IlepeBipsiemo

) dopMyeMO Tpymny BHYTPIITHBOTO ayIUTy JUIsl MEPEBIPKH BIAMOBIIHOCTI
(YHKIIOHYBaHHS CUCTEMHU €HEPrOMEHEKMEHTY BUMoram cranaapty [SO 50001.

Baockonaiarwemo

k) BwusHauaemMo Ha  sSKOMYy PpIiBHI  3HaXOAWUTHCS  Halla  CHUCTEMa
€HEPrOMEHE/DKMEHTY Ta BM3HAYAEMO 3aXOJU Ta KPOKU JO BJOCKOHAJIEHHS CHCTEMH
€HEProOMEHE/DKMEHTY Ta CTaBUMO HACTYMHI 1[Il Ta HOBE MOJIITUYHE PIIIEHHS IS
3aImyCcKy HaCTymHOTO MUKy Jleminra.

Cnix 3a3Ha4YMTH, 110 HABEJAECHUM IUKI € OOOB’S3KOBUM ISl YCHIXYy BCIX
NOJQIBIIMX  KPOKIB  HAa  [UIAXYy  BJOCKOHAJICHHS  CHUCTEMHM  YINPaBJIIHHS
€HEPTrOBUKOPUCTAHHSM JI0 PIBHS MEPEOBUX KPaiH CBITY.

5. Ceprudikaunis cHCTeMH eHeProMeHeKMEeHTY

Jnst toro, mo6 OyTHM BHEBHEHMM B MpaBUIbHOCTI BopoBamkeHHs CEM Ta
BUKJIIOUUTA TIOMWJIKM 1 TIOXMOKM  OpraHi3aliifHOro  XapakTepy, CHUCTEMY
€HEProMEHEDKMEHTY CJI1Jl aTeCTyBaTH HE3AJICKHUM aKPEIUTOBAHUM OPIaHOM CHCTEMHU
MDKHapoaHO1 cTangapTu3zaiii [SO.

104



JInst 1bOoro Cijl 3BEpHYTHUCS A0 OJHIET 3 MIXKHAPOJHUX OpTraHi3allii, ki MarTh
MpaBO Ta aKPEAMTOBAHI JJIA MPOBEIEHHS cepTU]IKAIli CUCTEMH €HEPTOMEHEIKMEHTY
Ha BianmoBigHICcTh cTanAapty ISO 50001.

[Tpuiinsara mpaktuka crapgaptuzanii [SO nepenbadae, mo Kommadis, sKa
IIPOBOMUTH cepTHU(IKAIliI0, TOBUHHA HAJIATU TEXHIYHY JOIMOMOTY Ta KOHCYJIbTAITi 111010
pO3pOOKM JTOKyYMeEHTallli Ta opraHizaiii mporecy «¢GyHKIIIOHYBAaHHS CHCTEMH
C€HEPrOMEHEKMCHTY.

Ceptudikarlliss CUCTeMH €HEPrOMEHEKMEHTY IIINPUEMCTBA Ha BIMOBIIHICTh
cragnapty ISO 50001 Oynme oaHi€ro 3 BUpIMIAIBHUX TEpeBar Uis 1HBECTOPIB MpHU
MPUMHATTI TO3UTUBHOTO PIillIEHHS MPO (DiHAHCYBaHHS €HEProe(EeKTUBHUX MPOESKTIB.

6. 3a0e3meueHHs Oe3nepepBHOCTI (pyHKUiOHYBaHHA LUKy
€HEeProMeHeIKMEHTY

besnepepBHicTh 1MKIIB (QyHKIIOHYBaHHS CEM mnoBuHHa OyTH 3akpillieHa
pimieHHssM KepiBHUIITBA Ta HAaKa3oM IO MIANPUEMCTBY. ['apaHTi€l0 MOBHMHHA CTaTH
HIoMiCSYHa  JOMOBIJIb €HEProMeHe/Kepa MIANPUEMCTBA Ta  IIOPIYHUM  3BIT
eHeproayautopcbkoi kommnanii CEM npo cTaH cucteMu eHeproMeHEI)KMEHTY.

Hampukifilii KOXHOTO 3BITHOTO TMEpIOAYy TMOBHHHI OyTH BXHUTI 3aX0AH 3
MaTepiaibHOTO 3a0XOUYEHHS 32 €HEepro30epe’KeHHs MpAalliBHUKIB 3T1THO BIAMOBIIHOTO
noJio’keHHs. HasgBHICTh IPO30pOi cUCTEMHU CTUMYJIOBAHHSI € OJIHIE€IO 3 TOJIOBHUX YMOB
3a0e3nedeHHs 0e3nepepBHOCTI (PYHKIIIOHYBAHHS LIUKIY CUCTEMHU €HEPrOMEHEIKMEHTY.

Cnip 3a3HauMTH, 1O Y BHUMAJAKY, SKIIO HE BCIO e€KoHOMIO BuTpar Ha IIEP,
0CO0JIMBO HA HAYAJILHOMY €Talll, HApPaBJISITH HAa MaTepiaJibHE 3a0X0UYEHHS PALIIBHUKIB,
TO 3’SIBUTHCSI MOXKJIUBICTh CTBOPEHHS PEBOJIbBEPHOTO (POHY AJIs MOJAJIBIINX KPOKIB JI0
O1IBIII0T eHeproe(EeKTUBHOCTI BXKE 3 3allydyeHHAM Npo(deciiiHUX €HeproayAauTopiB Ta
1HBECTHUIIIM Ha BINPOBAHPKCHHS BUCOKOBUTPATHUX €HEProeeKTUBHUX MPOEKTIB. Takuit
X1 IO3BOJINTh «3HAUTH» KOIITH Ha €HeproeeKTUBHICTh HABITh TaM, JI¢ iX 3aBXKIU
HE BUCTAYae.

O6o0B’s3k0BruMH BuMoramu ctanaapty I[SO 50001 e€ nqoxkymeHTyBaHHS Ta 1HIII
OpraHizaiiifHi MOpoUeaypH, [0 BHUKOHYIOTHCS 3TiAHO 3 JOKYMEHTaMH, SIKi
PErJIaMeHTYIOTh JISUTbHICTD CITYKO €HEPrOMEHEI)KMEHTY.
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7 OPTAHIBALIA 1 ®YHKIIOHYBAHHA CUCTEMUA
EHEPTOMEHEJUKMEHTY

7.1 CymHicmb cucmemu CEM

[I{o6 BiAMOBICTH HA MUTAHHS, YU JOCTATHS BiJJa4ya 3a BUTPA4YCHI IPOIIi,
HEOOX1THO MaTH 3ac00U OIIHKHM €()eKTUBHOCTI €HEPrOCIOKMBaHHS. BripoBamkeHHs
cuctemu CEM Bupilrye mUTaHHS PO T€, K BUSHAYUTU €(DEKTUBHICTH BUTPATH CHEPTil
Ha mianpuemMcTBi. HeoOX1HO TakoXX BUPIIIMTH HA KOTO MOKJIACTH BIAMOBITANbHICTD 32
BU3HAUCHHS €(PEKTUBHOCTI B paMKax BChOTO MmianpueMcTBa. Kpim Toro, HeoOX1qHuit
MEXaHi3M, SIKUH TapaHTye, U0 MiAIPUEMCTBO B I1HCHOCTI MMPOCYBAETHCS 10 MiHIMI3aIi
BUTpat Ha eHepriro. Cucrema CEM - 11e To# 3aci0, sIkuii 1I01TOMOXKe JOCITTH
nepepaxoBaHuX ITiJICH.

Cucremy CEM MoOXHa NpeCTaBUTH B BUTJIS/1 I'STU OCHOBHUX ITyHKTIB:

1. KoHTpoJsib CIOKMBaHHS €HEprii Ta BOJAW 3a JIOMOMOTOI CHCTEMH JIOJAATKOBHUX
JIYUIBHUKIB JJ1s1 BUAUICHUX 30H 400 OKpEeMUX OJIUHUIIL 00naaHaHHs. [TomxiOHmit
KOHTPOJIb 3/IIHCHIOETBCS TaK 3BaHUMH «IICHTpaMu eHeprooomiky» (LIEY).

2. BuzHauenHsi piBHIB edekTuBHOCTI KokHoro I[EY moisixom moB's3aHHS
CIO’KMBAHHSI €HEPrii 3 3aX0J0M BUPOOHHUITBA B IMEBHINA 30HI a00 HAa MEBHOMY
oOnagHaHHI, IO 1 SBIsE€ COOOK «IJIAaHYBaHHS» (JIOCATHEHHS IIJIbOBUX
MMOKA3HHUKIB).

3. BropoBamkeHHS peryiaspHOi CUCTEMHU 3BITHOCTI, SIKa JIO3BOJISIE OTPUMATH MIpPY
edexTuBHOCTI KOxkHOTO [[EVY.

4. CTBOpeHHS TIpyn B BIJJIUICHHSX, $KI MPOBOASTH pEryjsipHl 300pu AJis
00TrOBOPEHHS IIJISAX1B MOJIIMIIEHHS ¢()eKTUBHOCTI 1 BIJIITOB1IaJIbHI BUKOHABIII.

5. CTBOpEHHSI PEryJsipHO [II0YOr0 MEXaHI3My 3BOPOTHOTO 3B'A3KY IIOJO
e(eKTUBHOCTI Ha BCIX PIBHIX MIANPUEMCTBA, JJII CTBOPEHHS OLIBIIOI
1H(pOpPMOBAHOCTI CITIBPOOITHUKIB 1 IX MOTHBAITIT TSI ITOJAJIBIIIOTO BJOCKOHAICHHS
€()EeKTUBHOCTI €HEProCIOKUBAHHS.

7.2 NMonepedHil eHep2oaydum nidnpuemcmea

[lepen BnpoBamxeHHsM CEM He0oOXigTHO MPOBECTH TOMEPEIHIO PEBI3ii0
E€HEProcrloXKUBaHHA 00'€kTa. 3arajibHi TIOJIO)KEHHST Ta METOJAW TPOBEICHHS
EHEPreTUYHUX JIOCHIDKEHb BHKJIQJICHI B TMEPIIMX pPO3AUIaX I[HOTO TOCIOHHUKA.
Bigznauumo 3apa3 cnenu@igHi MMl MONEpeHbOr0 E€HEeProayuTy, MPOBEIECHOIO B
pamkax BripoBaxeHHss CEM:

e BusHauuTy, 110 came NiAJIArae KOHTPOJIIO 3 YpaxXyBaHHAM PIYHOTO CHOKMBAHHS 1
AKY peajibHy €eKOHOMII0 MU MOKEMO IJIaHYBaTH.

e BusHauutu o6nacti o00miky. [HmMMU cioBaMu, BHU3HAYUTH XTO came
BIIMOBiJaTHME 3a BUTPATH HA CHEPTIIO,
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e OuiHuTH 3arajibHy BapTiCTh CHUCTEMH, BKIIOYAIOYM JIIYWIBHUKH 1, MOXJIHBO,
mporpaMHe 3a0e3leueHHs Ta OOCIYrOBYIOUMM IEpCcoHall, sIKi HEOOXiaH1 IS
HOPMaJIbHOI POOOTH CUCTEMH.

7.3 linboei 3MiHHI

Hactynnauit eran B mporpami peamzanii CEM nonsirae y BU3Hau€HHI IUTbOBUX
3MIHHHX, K1 OyAyTh BUKOPUCTOBYBATHUCS JJIA MOPIBHSAHHS 3 (PAaKTUYHHUMHU BUTpATaMHU
e”eprii. lle cknmaanmii ertam, sSIKMil BUMarae peTEeNbHOTO OMpPAIIOBAaHHS, OCKIIBKU B
iHImomy Bumnazaky aoBipy 1o CEM moxe Oytu migipsano. [{ib0Bi MOKa3HUKH (3MiHHI)
MOBUHHI MPEJCTABIATH PEANTiCTUYHUIA MPOTHO3 TOTO, 1[0 MOXE OYTH AOCATHYTO. SKII0
1Ie He TaK, TO JIFOJM He3a0apoM MOXKYTh BTPATHTH MOTHBALIIIO IO peaizailii IIJTbOBUX
MOKa3HUKIB.

7.3.1 Big 4oro 3anexuTb CNOXnBaHHA eHeprii?

HaiiGinpm mommpeHuii mapaMerp - 1e oOcAr MPOAYKIi, IO BHUITYCKA€ThCA,
BMMIPIOBaHHI B KilorpaMax, M°, METpax i iHIIMX OAMHHUIAX. Y MEXaHIYHOMY LEXy B
AKOCTI IOJIIOHOTO MapaMeTpa MoXke OyTH TaKOXK BUKOPUCTAHO BBEJICHHS 3arOTOBOK.

I[JBI O6J'Ia,Z[HaHHH 3 TOCTIMHUM 3aBaHTa)KCHHSIM OUYCBUIAHHUM IIapaMCTpPOM, IIO
BiIIHOHIGHHIO J0 AKOI'O CJ'IiII IUIaHYBATU CIIOKMBAHHA eHepri'l', € JgacC pO6OTI/I.

BTopuHHUMU 3MIHHUMH MOXYTh CIIY>)KHTH TEMIIepaTypa, 0 SKOi HarpiBa€eThCs
BUPi0, a00 KUIbKICTh BOJIOTH, 1110 BUIAJIIETHCS B MPOIIECT CYIIIHHS.

HeoOxiguuii meBHUM aHaNI3 I TOTO, 00 3a0e31eYnTH 00K TIIBKM OCHOBHUX
nmapameTpiB, Tak SK B MPOTUBHOMY BHUIIAJKY MPOIEC BU3HAYCHHS IUTHOBUX MOKAa3HUKIB
CTa€ 3aHAJITO CKJIAJHUM.

3azBuuail Mpu BUPIIIEHHI NUTaHHS NPO LUIbOBUX MapaMeTpax MOYMHAIOTH 3
aHaji3y TOro, siki BUPOOHWYI JdaHi MiANPUEMCTBO 30Mpac B JaHUW dYac, a TOTIM
BUKOHYIOTh MOTEPEAHIN aHaIi3 Ha OCHOBI LIMX JAHUX, MEePII HI)K CTABUTH MUTaHHS PO
301p A0JATKOBOI 1H(OpMaIi.

7.3.2 puknagu UinboBnX BENNYUH
7.3.2.1 IIpoMuUCTIOBICTH

VY cnucok, HaBeAeHuH B Ta0auI 7.1, BKIIIOUeH1 mapaMeTpH, siKi Hailo1J1b1l KOPUCHI
JUTSL 3aCTOCYBaHHSI B SIKOCTI ITUTHOBHX IIOKA3HUKIB, IO BIJHOCITBCS 1O BUTpATH
enexktpoeHeprii. [lepBuHHa BenuuMHA SBJISIE COOOK HAMOUIBII MOIMIUPEHUM IIJTLOBOT
napameTp. SAKIo nmpu mpoMy K 1 paHimie 30epiraeTbcsi BEIUKWNA PO3KHU]l 3HAYCHHS,
3arajgbHa CHUTYyaIlis 1HOAI MOXKe OYyTH TOJIMIIEHA MPU BUKOPHUCTAHHI BTOPUHHOTO
napameTpa. Y noiOHii cuTyalii ¢ cnpoOyBaTH BUKOPUCTOBYBATH MapaMeTp 3 APYroi
KoJoHKU. OJIHAK IPYTUi apaMeTp PeKOMEHIYEThCS BUKOPUCTOBYBATH TUTBKH B TOMY
BUITAJKY, SIKIIO BiJOMO, IO WOrO0 3aCTOCYBaHHS MOXE ICTOTHO BIUIMHYTH Ha
CIIO’KMBAaHHS €HEPTTIi.
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7.3.2.2 bynismi.

VY pasi OyniBens BUTpaTa €HEPTii HA OMAJCHHS MOXKHA TUIAHYBaTH MPOCTO B
byHKIII1 Tpagyco-aHiB. btk geTaqbHO rpaayco-aH1 Oy1yTh PO3IISIHYTI B HACTYITHOMY
po3auni. 3a3Buuail MOAIOHE TUTAHYBAHHS 3JIMCHIOETHCS IO MICSISNX, OCOOJMBO B
OroKeTHUX OyNIBIIAX, TAKUX SIK JTIKapHi 1 mKkou. [lnanyBaHHs BUTpAT eneKTpoeHeprii
€ CKJIQJHIIIKUM 3aBJaHHSM, 1 4acTO IJIAHOBI I[IJIbOB1 MOKA3HUKH 0a3ylOThCSl HAa BUTPATI
€JIEKTPOCHEPTii 3a TaKUi )K€ TIEeP10J] MUHYJIOTO POKY (TOOTO MOPIBHIOETHCS CIIOKUBAHHS
B kBiTHI 2018 poky 31 crnoxuBaHHsM B KBiTHI 2019 poky). Skiio B OyaiBIsSX CHUIBHO
PO3PI3HAIOTHCS TOAMHH MIPUCYTHOCTI JIFOCH, 1€ TAKOK MOKE OYTH MPUHHSATO IO YBaTH.

108



Tabmuma 7.1 Liap0B1 3MiHHI

CrnoxuBay eHeprii

HeanHHa BEJIMYHMHA

BTOpI/I‘lHaH BCJIUYIHHA

[Teui / HarpiBaui OO6csT MpoayKITii TemmepaTypa 0TOY. cepeIoBHUIIa
["anpBaHIYECKOE TOKPUTTS OOcsT TpoayKIIil TemmepaTypa 0TOY. cepeIoBHUIIa
TInaBieHHs OOcsT TpoayKIIil
OG61aropoKyBaHHs Iarepy OO0csr npoxykuii Po3mipu
JlpoGnenHs OO6csT mpoayKITii
[IpokaTHi cTaHu OO6csT MpoayKITii
[ToBiTpsiHi BEHTHIATOPH (BenuKi) [O0CAT mpoIyKiii
[ToBITpsIHI BEHTUIISITOPU

P ) P ["omuHaM pobOTH
(HEBETHKI)
Beuki TeXHOIOTIYHI HACOCH OO6car nmpomykuii
Hesenvki Hacocu ["onuuau poboTH
Kongeiiepu ["omuHaM pobOTH
[Ipecu OO6csr npoayKIii
3BaproBasibHE 00TIaIHAHHS ["oguaM poboTH
MexaHiuHa 00poOKa ["ogunu poboTu
BinueHTposi KomMnpecopu OO0csr npoaykiii
[ToBiTpsiHI KOMITpECOpU ["opuHu pobotn

) TeMneparypa 0TO4yHO4Oro .
KonauiiroBanHus paTyp yio BoJtoricth
cepeIoBHIIa

Benuki X0moMiIbHUKH OO06csT mpoayKITii TemnepaTrypa 0TO4. cepenoBHIIa

Hesenuki X0I0IUIBHUKHA

CepeIoBHUIIA

TemnepaTypa 0TOUyO4YOTO

OCBITIIIOBAaHHSA

["omau poboTH
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7.4 PeepeciuHuu aHani3

Perpeciiinuii anani3 € IeHTpaIbHUM MaTeMaTUIHUM IpuiiomoM B cuctemi CEM.
L yacTHHA AOCHIHKY€E HACTYITHI MOMEHTH:

* Ba3oBi 1 3MIHHI HABAHTAXKECHHS
* I'padiku perpeciitHoro aHamizy

* AHai3 perpeciitHoi iHdopmMarrii

7.4.1 ba3oBi HaBaHTaXXeHHS | 3MiHHI KoeilieHTH
[TpuiioM perpeciiHOro aHajizy I03BOJISIE HAM OJEPXKYBAaTH BiJTHOILIEHHS MIX
€HEPri€ro 1 ii 3MIHHOIO BEJIMYMUHOIO (HAmp. BUPOOHHUIITBOM) 1 BU3SHAYATH MEPEIICTOPIIO
CIIO’KMBAHHS €HEPrii B TEpMIHAX «OCHOBHUX» 1 «3MIHHUX» HABAHTAKEHb.

ba3zoBe HaBaHTaXKEHHS — 1€ KUIbKICTh CHOXXMBAaHOI €HEPrii, KOJIU 3MiHHA
BEeJIMYMHA pIBHA HYJIO. 3BUYANHO, MPU HYJIbOBIM NPOIYKTUBHOCTI 3aBOAY MU O
MPUTIUHWINA TIOCTABIITH €HEPriio. Alle, 3a JyKe KOPOTKUN TEpMiH, MU PO3yMIEMO, 110
MeBHA KUIbKICTh €HEprii HeoOXigHa JJig TOro, M00 3aBOJ MPOJOBKYBAB IMPAILFOBATH.
[TimpaxoByBaBIIM 11€, MM BHU3HAYAEMO «IIOTOYHI BTPATH», Kl XapaKTEepPU3YIOTh HaIlle
BUKOPHUCTAHHS €HEPTIi 1 MOXKYTh BKa3yBaTH Ha MOTEHUIAHY €KOHOMIIO.

3MIHHE HaBaHTaXXEHHs — II€ KUIbKICTh e€Heprii, HeoOXigHa ISl KOXHOI
JIOIATKOBOI OJMHUILII 3MIHHOI Beau4uHU. Lle mokaxe HaM, CKIJIbKM e €Heprii Oyne
noTpiOHO Jis BUPOOHUIITBA, HAMPUKIAN, JTOJATKOBOI TOHHU MPOAYKIli. Bonu
JIOTIOMAararoTh y BU3HAYCHHI «CEPEAHIX BHTPAT BHPOOHMIITBA», a TAKOXK YTBOPIOIOTH
0azy i OOYMCIEHHS  3a0la/PKeHb  BIIHOCHO  KOPHUCTYBaudiB  €Heprii 13
HaBaHTAKEHHIMH, 1110 3MIHIOIOTHCS.

Perpeciitauii agamis.

HacmnipaBni, (hakTUUHE CIOXUBAaHHS €HEPrii HIKOJM He Oylle TakKuM Xe, SK 1
TeopeTnuHe. ToMy MU 1 TOBUHHI BUKOpUCTOBYBaTU cuctemy CEM.

[epmioro craaieto B cuctemi CEM e anani3z nepeaictopii (310paHux 3a nonepeaHi
Mepiou 4acy JaHuX ) Ui BU3HAYCHHS CTaHIapTHUX (a00 cepe/iHiX) piBHIB CIIOKUBAHHS
€HEeprii.

[le momomarae 3poOWTH MaTeMaTUYHUA TPUHOM JIHIMHOTO PETrpeciiHOrO
aHajizy
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7.4.2 PerpeciviHui aHani3 (rpadpik 4o aHanisy)

Hwxue npuBenenuit rpadik (puc.7.1l), Ha skomy Bich Y — 1€ CIIOKHMBAHHS MTapu
1 Bich X — BUpOOHUIITBO Marepy. SKIo Mu HAaHECEMO BC1 JIaHl, TO OTPUMAEMO TaK 3BaHUM
«po3cisiHuil rpadik», TOOTO TaKui, B IKOMY TOUYKH HE YTBOPIOIOTH €IMHY O€3MepepBHY
JIIHIO, a 300paXkaroTh PO3MIIIIEHHS MPUOIU3HUX JaHUX OIS MPSMO].

Mapa, TOHHM

25

/
20

15

10 o
.

0 1 2 3 4 5 6 7 8 9 10
BupobHuUTBO Nanipy, TOHHU

Pucynok 7.1 ®@aktuuHi AaHi 1 CTaHAApTHA TIpsMa.

JlaHuii MaIOHOK TMOKa3ye, SK MU MOKEMO PO3TaIllOBYBAaTH sl 0a30BUX JAAHUX
Ha pO3CIAHOMY Ipadiky, 3 SKOr0 MU 1 OJIEPKUMO camy BIAMOBIIHY NpsMy. BaxxinuBo
BIJI3HAYUTHU, 110 3rigHO 3 yrogow mo CEM, KOHTpoJibOBaHa €HEPTis BHpaX€HA Ha
rpadiky KOMIOHEHTOM OcCi Y, TOJll SIK 3MIHHA BeJTMYMHA BUPaKeHa KOMIIOHEHTOM Oci X.
3 METOr aHaji3y TEXHOJIOTiS perpecii BUKOPUCTOBYE TaKOX UYMHHHK «Nhy, IO
npeJcTaBisie KIIbKICTh HA0OpiB JaHuX. B nanomy Bumanky, n=12, ockiibku y Hac € 12
Ha0OPIB JaHUX.

AHAJII3 TOYOK HA ocAX X i Y.

MarematnyHuii TpUHOM, BHUKOPUCTAHWM JJIS CamMoi BIAMOBIMHOT JHIT Y
BUIIE3TaJlaHUuX JaHUX, BIIOMHH SIK «METOJ HaWMEHIIMX KBajpaTiB». lLle nmae
1H(bOpMaIlito Mpo:
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*ba3zoBe HaBaHTaXEHHS C
* 3MiHHUN Koe(IlieHT (TPaIIeEHT) m
* KoedimieHT Kopensii R

300pakaroun caMmy BiJIOBIIHY JIIHIIO, MU MOKEMO 3aCTOCYBaTH BHUIIE3TaaHy
1H(opMalIiro 1 OTpUMaHHS JIHIT 3 PIBHSIHHSIM:

Y =m*X+C

B 1eSKuX cHCTeMax CIIiBBiIHOLIEHHS BU3HAYAEThCA TepMinoM R2. Y Takomy
pasi R?=1,0 ykasye Ha BiqMiHHe CIiBBimHOIIEHHS, y TOM uac, sk R?=0,0 ykasye Ha #oro
B1JICYTHICTb.

Indopmanis, BU3HAYYBAHA IPH perpeciiiHOMY aHAJi3i.

3acToCyBaBIlIM IPUHOM PETPECIHHOrO aHali3y Ha psAy AaHUX, MU BU3HAYAEMO
HACTYMHY 1H(pOpMaIliio:

Dopmy caMoi «BiAMOBIAHOD> MPAMOI
* bazoBe HaBaHTaKCHHS (HAIIPUKJIIA[, CIIOKUBAHHS 0€3 BUPOOHUIITBA)

* 3MiHHE HaBaHTaXEHHS (HAMpUKIaA, SKa KUIBKICTh JOJATKOBOi €Heprii
HeOoOX1Ha HA KOXKHY OJIMHUITIO IOAATKOBOT'O CIIOKMBAHHS )

SIKicTh JaHNX

*  KoedimienT xopensmii (Hampukiaa, HACKUIBKA OJM3BKO JI0  caMoi
«BIJITTOBITHOT» TIPSMOI 3HAXOISITHCS JIaH1)

* AHami3 maHux (Hampukiajd, SKICTh JJAaHUX Kpaia ado ripiie cepeaHboro s
KOKHOTO THKHSI, MICSIIIA 1 T. 1.)

7.4.3 MaremMaTnyHa OCHOBA PErPECIHHOTO aHaAJi3y
Haenemo dhopmynu s Bu3HadeHHS KOS(DIIIEHTIB PIBHSIHHSA
Y =m*X+C

BIJIMOBIAHO JI0 METO/a «HAWMEHIIIUX KBaJpaTiBy.

MatematnuyaumMu HopMysIamMu JJis JTIHIKHOTO PETPECiiHOTO aHATI3Y €:

Dy=cn+m) x

doyx=cY x+m) x°
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R = (”'ZXY)—(ZXZY)
(- 3 x) = (20 (n- 2y - ()™

7.4.3 BU3HayYeHHA KyMynAaTUBHOI CyMHK

ko cucrema CEM nipornpaiiroBaia BKe SSKMHCh 4ac, TO BAKOPUCTAHHS
TEXHOJIOT1i KyMYJISTUBHOI CyMH JOTIOMOKE MPOJEMOHCTPYBATH JOBFOCTPOKOBI 3MIHU B
€HEProCHOKUBAHHI.

Hagitb sIKI10 cucTeMy NiATPUMYIOTh HA OJHOMY PiBHI €(DEKTUBHOCTI, MU HE
3MOKEMO YEeKaTH, 10 CIIO’KUBAHHS €HEPrii 32 KOXKHUM THXKIEHb a00 Micslb Oyze
TOYHO 3aIJTAHOBAHUM. 3BUYAITHO K, MU MOKEMO OJIEpKyBaTH HE3HAYH1 3MIHH 4ac BiJl
yacy. ToMmy Kpaille cnoctepiraTu Cymy po301>KHOCTEN Yepe3 ACKIIbKa MepioiiB yacy
JUIS BU3HAYEHHS TCHICHIIIN B eHEPTrOCIIOKMBaHHI.

Sk nmpairoe TeXHOIOT1 KyMYJISITUBHOI CyMU?

* JIJ1s KO’KHOTO MICSILS (THXKHSA) CyMa BCIX po301)KHOCTEH 3a
KOHTPOJIbOBaHUH P10/ CKIIaAa€ 3MIHU KYMYJIITUBHOI CyMH.

* [lepio1 KOHTPOJIIO MOXE TTOYMHATUCA UM 31 BCTAHOBJICHOT 1aTH, UM 32
nepioJi, MO MUKIIYHO MOBTOPIOETHCA (HATPUKIIAI, PIBHO 32 PIK 110
CHOTOJIHIIIIHBOTO JTHS).

IIpukJaa TeXHOJIOTIl «KKyMYJATHBHOI CyMM».

Po3risiHpTe MpomnoHOBaHUN MPUKIIAJ, B SKOMY (PaKTHUYHE CIIOXUBAaHHA Mapu
ManepoBUM CTAHKOM MOPIBHIOETHCS 3 Or0 3BUUHOIO MPOAYKLIELO.
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Ta6nuis 7.2 BusHaueHHs po301’)KHOCTI CIIOYKHUBaHHS

Micsip BupoOuunreo | CrannapThe dakTryHe Po361xHICTD
nanepy () CIIO’KMBAHHS CIIO’KMBAHHS (T)
napa (1) napa (1)
CiueHp 2,250 5,229 8,850 3,621
JIrotuit 8,500 18,354 18,445 0,091
bepesenb 8,370 18,081 18,555 0,474
KBitenp 7,050 15,309 18,225 2,916
TpaBens 6,900 14,994 16,775 1,781
YepBeHb 8,300 17,934 22,575 4,641
Jlunens 5,400 11,844 12,250 0,406
CeprieHnb 8,085 17,843 21,119 3,272
Bepecenn 8,990 19,383 22,885 3,502
XosTteHn 9,025 19,457 22,350 2,893
JIucroman 6,040 13,188 17,850 4,662
I'pynens 4,200 9,324 9,555 0,231
PA30OM: 83,110 180,940 209,430 28,490

JIBi mepIri KOJOHKU B TAOJUIl MOKa3yHTh BUPOOHMIITBO Marepy Ha MarepoBiit
(dabpuiri 3a OJUH PiK 1 «CTAaHAAPTHE» CIIOKUBAHHS MMAapH 3a MEBHY KUIBKICTh MPOIYKITI
(TOOTO KIIBKICTh BUKOPHMCTAHOI Mapu y BHUMAJKY, SKIIO PiBHI €()EeKTUBHOCTI Oynu O
TaKUMH, SK II0Ka3aHO Ha camii BIANOBIIHIA «CTaHMAPTHIM» JHIT U1 JaHUX 3a
nonepeAHin pik). TpeTs KojloHKa Mokasye (haKTUYHE CIOKUBAHHS Mapy 3a MOTOYHUUN
pIK, @ OCTaHHA KOJIOHKa MOKa3zye pO30LKHICTh MK (PAKTUYHUM 1 CTaHAAPTHUM

criokuBaHHAM). [le BU3HAYa€eThCs 3 pO3pPaXyHKY:

Po306ixkHicTh (T) = PakTruHe crokuBaHHs (T) — CTaHIApTHE CIIOKUBAHHS (T).

Ha npoMy mpukiaal mokazaHi HEraTWBHI PO301KHOCTI, IO TMO3HAYAIOTh, IO

CTIO’KMBAHHS €HEPTii 32 KOKHHUM MiCSIh TOTOYHOTO POKY OyJIO TIPIIMM OYiKyBaHOTO.

[{i nmaHi MOTIM MOXYTh OYTHM MEpEeHECeHl B KyMYJATUBHI PO301XKHOCTI, SIK
MOKAa3aHo J1aji:
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Tabnus 7.3 BuzHaueHHsT KyMYJISATUBHUX PO301KHOCTEH

Micsip Po36ixHOCTI, T KymynsatuBHI po301KHOCTI, T
CiueHs 3,621 3,621
JIrotunt 0,091 3,712
bepesenb 0,474 4,186
KBiteusn 2,916 7,102
TpaBeHb 1,781 8,883
UepBeHb 4.641 13,524
Jlunens 0,406 13,930
CeprieHb 3,272 17,202
Bepecenn 3,502 20,704
JKosTeHn 2,803 23,597
JIucroman 4,662 28,259
['pyneHn 0,231 28,490
PazomMm: 28,490 28,490

VY it Tabnmuill oCcTaHHS KOJIOHKA MOMEPeIHbOi Tabyuill (MicauH1 PO301KHOCTI)
nominieHa B nepiry. /I[pyra KojloHKa Moka3zye KyMyJISITUBHI pO301KHOCTI BiJ 3arajJbHOi
KUIBKOCT1 BTPAau€HO1 €Heprii 3a nepioj 3 ClYHs M0 rpyAcHb.

IHosicHeHHSI JaHUX KYMYJATHBHOI CYMH

PoGota BIIHOCHO 3a0WIAPKEHHS E€HEprii MpPOLTIOCTPOBAaHA HACTYITHUMHU
(dakropamu:

*['opuzoHTaNbHA JIiHIS 300pakae poOOTy HI Kpalle, Hi TIpIIe 3a cepeaHiit
PIBEHb.

* Haxun BHM3 300pakae morany poOoTy.
* Haxwt Bropy 300paxkae Xxopoiry poooTy.

*CKpUBIIEHHS TIOKa3y€e 3MiHY B pOOOTI.

115



7.5 NMNocnidosHicmb enposadxxeHHs1 cucmemu CEM

7.5.1 MNigroTtoBka 0o BnpoBagXeHHst cuctemn CEM

[lepen Tum, sik Oynb-sKka opraHizallis 3anycTuth y cebe cucremy CEM, BoHa
MMOBWHHA BIJIMOBICTHA HA HACTYMHI MTUTaHHS:

e Hagimo noTpiOHO KOHTPOIIOBATH CIIOKUBAHHS €HEPIii?

e [llo noTpiOHO KOHTPOIOBATH?

e 3 yum Tpeba MOPiIBHIOBATH CIOKUBAHHS €HEPrii?

e SIKi BUMOTH MU BUCTaBJISIEMO TIE€pE]l HOBOIO CUCTEMOIO BUMIPIOBaHHS?
e XrT0 Oyne 30MpaTu AaHi 1 aHANI3yBaTH iX?

e Komy OynyTh nnepenaBatucs pe3yiabTaTH BUMIPIOBAHb?

e SIxi TexHI4HI 3acO0H 1 MporpamMHe 3a0e3MneyeHHss HaM HeOOX1THO?

7.5.2 Cneundpikauis cuctemm CEM
HacTynHoro CXOAMHKOIO PO3BUTKY CHUCTEMH Oyne BU3HaueHHs KiibkocTi LIEY
(eHTpiB €Heproo0IIiKy) 1 iX 3MIHHUX BEJIMYMH, a TaK CaMO CIIOcO01B 300py iHpopMaIlii.

Ax Bubupatu IEY?

e [IEY nmnoBuHHI 3a0e3nedyBaTd  BUCBITJIIEHHS  BCIX  3HAYHUX
C€HEProBUTPATHUX MPOIECIB, a TAKOXK CIOKMWBAHHS €HEeprii Ha 00'€KTi B
L1JIOMY.
e [IEY nmoBuHHI BUKOPHUCTOBYBATHUCS TUILKU TaM, JI€ € IPAKTHIHHUI JOCBII
B OTpPMMaHHI iH(opmallii 3a J0MOMOr 00 JIUUIBHUKIB Ta /1€ BUBHAYAETHCS
KUJIbKICHA 3MIHHA BEJIMYMHA.
7.5.3 Cneuudikania TexHiMHMX 3acobiB i NporpamMHoro 3abesneyeHHs
Bin BuOopy BUKOPHCTOBYBaHHX 3aC001B 300py JaHUX (HAPUKIIad, JJIYUIbHUKH,
JaHl 3 SIKUX 30UparoThCsl BPYUYHY, PEECTPATOpU JIaHUX, ABTOMATHU30BaHA CHCTEMA)
3aNIeKUTh TUT O0JaIHAHHS, 10 KYMYIOTb.

Mo>xMBO, BUHMKA€E HEOOXIAHICTh B YCTAaHOBIl JOAATKOBUX BHUMIPIOBAIHHUX
npuiIaiiB.

O6pane nporpamHe 3a0€3MeUeHHS TOBUHHO TIXOIUTH J0 METOAY 300pY TaHUX.

bararo cucremun CEM 3a3HatoTh HeBlIa4i yepe3 HEIOCTATHIO PETEIBHOCTI TIPH
BuOOpi BianosigHoro [EY.

7.5.4 BukopuctaHHa CEM gnsa 3aolwamkeHHsa eHeprii
3BuyaitHo k, ToW (akt, mo cucrema CEM no3Boisie OTpUMaTH TOYHY
iHpopMario I1OJ0 MaHUX, HE JAOCTATHIA I JOCATHEHHS OakaHUX IIUIeH I10
30epexkenHto eneprii. [1{o6 3pobuTH 1€, KOpUCTyBay MOBUHEH:
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o [IpuiimMaT TEPMIHOBHX 3aXOJlIB MPH HEOOXITHOCTI (HANpPHUKIAd, KOJH
BUSIBJICHA MOraHa poOoTa).

e [lepernsamatd IIIbOBI YCTAHOBKH (HANPHWKJIAJ, BII0OpakaTh 3MiHU B
po6oTi ab0 TIpU yCTaHOBIII HOBOTO 00JIaTHAHHS).

e Posrmsmaru, K0 HEOOX1AHO, MiTKIFOUEeHHS qoaaTkoBux LIEY.

e HanaBatu KOpnopaTHBHi 3BITH (Ha BUMOTY).

e [locranoBka 1ijeii 1 aHami3 rpagikis.

st yacTUHA TOCIIKYE P13HI TPUHMOMH, SIKI BUKOPUCTOBYIOTHCS JIJIsl IOCTAHOBKH
I, HAPUKITAT;

* OnepaTUBHE IJIaHYBAaHHS, 3aCHOBAHE Ha perpecii.
 OnepaTvBHE IUIAHYBaHHS, 3ACHOBAHE HA MPOIIEHTHOMY CIT1BBIHOILIECHHI.
* Po3paxyHKOBHI1 ONlEpaTUBHE IIJIAHYBaHHS.

Jlnst oTpumanHs MakcuMmanbHOi Burogu Big cuctemu CEM, daxtuune
CHOKMBAaHHS MOTPIOHO MOPIBHIOBATH HE TUIBKU 31 CTaHJAPTHUM, aj€ 1 3 IIJIbOBUM
CIIO’KMBAHHSIM.

IcHye KiJIbKa pi3HUX METO/IIB MIOCTAHOBKHU LILJIEH.
OneparuBHe IVIAHYBaHHS, 3ACHOBaHe Ha perpecii.

J1y1st BU3HAYEHHSI METH BUKOPUCTOBYETHCA 1H(OpMaITis, OTpUMaHa 3 ICTOPUYHUX
naHux. Bumie Oyiio po3riasHyTO TpHUKIaJ OTPUMAHHSA LIJILOBOTO PIBHSAHHS 110
HalKpammM MicsIliB (TOOTO MO TOYKaX, IO 3HAXOMATHCS HIDKUE CTaHAAPTHOI MPsAMOi
(muB. puc. 7.1).

OneparuBHe VIAHYBAHHS, 3ACHOBAHE HA NIPOLIEHTHOMY CIIiBBiIHOIIICHHI.

3a OCHOBY MJi1 TOCTAHOBKM METHU MOKe OyTH B3siTa CTaHAapTHa poboTa 3a
BUpaxyBaHHsIM ¢ikcoBaHoro BigcoTka (Hampukian, 10%). lleit meron - mocuTh
JNOBUIBHUN 1 (DaKTUYHO HE Mae Oynb-sIKOT HayKoBOi OOrpyHTyBaHHS. OJHaK Take
OTPUMAaHHS ITHOBUX YCTAHOBOK IMHPOKO BHUKOPHUCTOBYIOTHCS B IPAKTHII. 30KpeMa,
MOJIITUKH 200 O13HECMEHEIPKEePH YacTO BUIAIOTh TOCTAHOBU MPO HEOOX1THICTh €EKOHOMIT
eHeprii 1 BCTAaHOBJIIOIOTh JOBUIBHHUM B1JICOTOK 3a0IIAJKEHHS €HEPrii JJIsl JTOCATHEHHS
miel MeTH.

Po3paxyHkoBe onepaTuBHe NJIAHYBAHHS.

MeTa BCTaHOBIIOETBCS Ha OCHOBI CTaHAApTHOI POOOTH 3a BHUPAXyBaHHIM
nepeadaueHoT eKOHOMIT 332 TPOCKTOM 30€pEeKEHHS EHEePTii.

[Ipuknan po3paxyHKOBOIO IUIAHYBAHHS.

Posrisitnemo nmanepoBuii CTaHOK, SIKMI Ma€ Takl XapaKTePUCTUKHU:
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bazoBe HaBanTaxeHHs - 150 T mapu 3a TUXKACHb.
3MiHHE HABaHTAXXEHHS - 2 T NapH Ha T Marnepy.

[IpomoHy€eThCsl yCYHYTH BUTIK ITApH B CTAHKY 1 OJTHOYACHO BCTAHOBUTU CUCTEMY
yTHITI3aIli1 Tera.

[TepenbauyBaHi 3201118/ IPKCHHS:

YcyHeHHs BUTOKY TIapu: 3MeHIIeHHs cioxuBanHs mapu 100 kr / rox (16800 kr
/ THKJICHB ).

YcTaHOBKa CHUCTEMH TOBEpHEHHS TeIla: 3MEHIIEHHS BHUTpaT Ha IMiJAICpiB
noBiTps Ha 20%.

3BiJIcH HOBE I[IbOBE PIBHSIHHS HaOyBa€ BUTIISAY:

baszoBa maBantaxxeuns: 150-16,8 = 133,2 T/ TiKaeHD

3MiHHE HaBaHTaXeHHs (T mapu / T Oymaru):
2-2*%0,2=1,6.

AHani3 3MiH B rpadiky perpecii.

PerpeciitHuii aHasi3 NOTpiIOHO BUKOPUCTOBYBATH SIK IHCTPYMEHT HE TUIbKH IS
3anycky npoekty CEM, ajie 1 Ha MEBHUX I1HTEpBajgax poOOTH (HAIPUKIAJI, KOXKEH
KBapTaj abo MIOPOKY), 00 BUIHAYUTH MPOrpec B eKOHOMIi eHeprii. KpiM moctaHoBKH
HOBUX UIJIEH, perpeciiHuid aHami3 JEeMOHCTPYE 3MIHHM, 10 BUHUKIUA B
eHeprocnoxxuanHi. Lle BugHO 3:

e 3MiH y 0a30BOMY HaBaHTa)KEHHI (3a3HAYEHHUX BIJIPI3KOM Ha ocl Y).
e 3MiH B 3MIHHOMY HaBaHTaXCHHI1 (3a3HAYEHHX BEJIMYMHOIO HAXUITY
HAHOLIBII BIAMOBIIHOT PSAMOT).
e 3MiH B IOCTIIOBHOCTI JaHUX (3a3HAYCHUX KOS(DIIIEHTOM KOPEJIAIIii).
7.6 Bnpaea

BrnipoBaaikeHHsI CHCTEeMHM KOHTPOJIIO i IVIAHYBAHHS €HEProOCIOKUBAHHA

I1s BopaBa Ma€e HACTYMHHI L1

« JlomoMora B 3A1WCHEHHI KOHTPOJIIO 1 TJaHyBaHHI (TOOTO BHU3HAYEHHI
HOPM).

* Po3yMiHHS OI[IHKH TPOIECY [IJI1 HOBUX BUMIPIOBAJIbHUX MPUCTPOIB.

* CTBOpEHHS €EHEPreTUYHUX LEHTPIB.

» IlocTaHoBKa 1 pO3yMiHHS NIJIAHOBUX MOKAa3HUKIB (HOPM), BUKOPUCTOBYIOUH
OJWH 3 IEHTPIB eHeprii 1 exomorigyHoro obiiky (IIOE) B skocTti mpuknany y Brmpasi
BUKOPHUCTOBYETHCSI MOJIOKO3ABO/I, 1 PO3IIISLAAIOTHCS /111 eHEproMeHekepa Ha bOMY
3aBoAl. [IpuHUIMIIM KOHTPOJIIO 1 BU3HAUCHHS I1JIEH € YHIBEPCaIbHOI METOIOJIOTIENO 1
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SIK TaKl HE OOMEXYIOThCS SIKOI0-HEOY b KOHKPETHOIO Tajy33t0. ToMy, TaHUM Miaxij
MOYKe OyTH BUKOPUCTAHUH B 1HIUX Taly3sX TAKUM K€ CAMHUM CIIOCOOOM.

Ha mepmomy etami He0oOXiIHO po3iOpaTHcss B TEXHOJOTIYHOMY MpOILEC,
3A1MCHIOBAaHOMY Ha 3aBOJII.

Mouoko3aBo/1 BUPOOJIsi€ HACTYITHI TPOIYKTH:
» [lactepu3oBaHe MOJIOKO B IUISIIIKAX 1 B KAPTOHHUX MaKETax.

» CrepuiizoBaHe MOJIOKO B KApTOHHUX MMaKeTaXx.

OCKITbKM KOHKYPEHIliSI AyKe CHJIbHA, MOJOKO3aBOJl IMOBHHEH, NI€¢ TiJIbKHU
MO’KHa, 3MEHIITyBaTH cOOiBapTiCTh. EHepris 1 Bojga 1e - Ti 00JacTi, SKi paHilie
iTHOpyBajiucs. YXBaJCHO PINICHHS BIPOBAIUTh CUCTEMY KOHTPOJIO 1 TJIaHYBaHHS
(CEM). Ile Oyme moOpuM IOYaTKOM ISl 3HAXOMKCHHS ILIAXiB CKOHOMII IMpHu
HHU3bKHUX KaIliTaJOBKJIQJACHHSIX, 1 I1€ TaKOX JJOTOMOXE BH3HAYMTHU 00JACTI s
MailOyTHIX 1HBECTHULIM.

Ha nouarkoBoMy eTani He0OX11HO 310paTH AaH1 MO CHOKMBAHHIO 1 BAPTOCTI 31
BCIX CITy’0, TOOTO: €JIeKTpOCHEPris, BOJONOCTaYaHHs, ra3 1 T.1. {1 7aHi mOBUHHI
OyTH MiATBEP/KEH1 paXyHKaMHu 3a OCTaHHI1 JiBa poku. ONUTyBaHHA MOKa3ajo, 110
JOAATKOB1 JYMIbHUKKA (200 "migmiuuibHUKU'") BiacyTHI. EnextpoeHnepris €
OCHOBHOIO 00JacTIO BHUTpAT, skl cTaHOBIATH 2500 THC. TpUBHEIO B PIK, 1 TOMY
YXBaIIOETHCA PIMICHHS CKOHLEHTPYBATH 3yCUJUIS, B OCHOBHOMY, Ha CIOKHBaHHI
enektpoeneprii. Takum yuHoMm, cuctema CEM Oyne BumpoOyBaHa 1 OCBO€HA, 1
Hajgani cuctema CEM moxe OyTu po3miipeHa.

Bubpana cucrema mOTHXXHEBOTO 3HATTS MOKa3aHb JIYMJIBHUKIB 1 aHAI3y ITUX
[I0Ka3aHb.

7.6.1 PeBi3iga niynnbHUKIB

Jlyxe BaXJIUBO 3pO3YMITH, J€ 3HAXOMSITHCS TOJOBHI croxuBavi. J[is Toro,
o0 3MIpATH pealibHE CIOXXUBAaHHS, CHUCTEMa JIYUJIbHUKIB TIOBUHHA OYyTH
JOCTaTHBO JOKJIagHOI. J[JIs mMepeBipKU EJNeKTPUYHUX HaBaHTAXKE€Hb, HEOOX1JTHO
BUBYUTH MEPEXKY PO3MOAITY €JICKTPOCHEPTI 1 CKIACTH CXeMY, sIKa TOKa3aHa Ha PUC.
7.2.

[Totim BuMIpIOETBCS TIOTpebda B EIEKTPOCHEPTii Ha BCIX OCHOBHHX
PO3MOUIBHUX JIHISIX 32 JIOMOMOIOI0 MEPEHOCHOr0 aMIiepMeTpa 1 poOUTHCS OIliHKa
OCHOBHOTO po00YOro yacy Bchoro 3aBony. Lli Bennunnu npeacrasieHi y Tabmauii 7.95.

Ile#t eranm mae MOXKJIHMBICTHP BHU3HAYUTH, J€ HEOOXIJTHO BCTAaHOBUTU HOBI
JIYUAIBHUKHY, 1 MAKa3y€ MAXOIU O OCHOBHUX CITOKHBAaUiB.

Jlns  oOrpyHTyBaHHS  yCTaHOBKM HOBUX  JIYUJIBbHUKIB  3BUYAWHO
BUKOPUCTOBYETHCS HACTYIHE PIBHSIHHA:
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3=A*I1*1/100,

ne 3 = o0rpyHTOBaH1 BUTPATH HA YCTAHOBKY JOJaTKOBHUX JIIYUIbHUKIB (TOOTO
MiATI9UIBHUKIB), TPH;

A = piuH1 BUTpATH HA JJaHUW BUJ €HEPTIi, TPH;
P = moTenniini 3aomamkeHasa, %
t = JomycTUMHiA TEPMiH OKYITHOCTI, POKIB

VY tabnumni 7.4 npeactaBiaeHl OPIEHTOBHI IIHU Ha Pi3HI TUIH JIYUJIbHUKIB
1 TesiK1 OI[IHKY MOTEHITIATy 3201/ PKEHb IO KOKHOMY BHIY MaJIBa. 3 ypaxyBaHHIM
I[bOTO 1 MPUHHSIBIIM JAOIMMYCTUMHUN TEPMiH OKYIMHOCTI (t) B OJMH piK, MOKHA 0a4yuTH B
OCTaHHIM KOJOHII Talnuil /.4, CKUIbKHM MOBUHHO OyTH 3a0IIaJXKEHO 3ac001B MO
KOXKHOMY BHJYy €Heprii, mo0 BHIpaBAaTH YCTaHOBKY OJHOTO J0JAaTKOBOTO
niyuiibHUKaA (A).

Tabnuus 7.4 - Tunosi uudpu a1 GakTopiB ouiHKH (t=1 pik)

o BaprticTts ExoHOMIs KOIITIB,
[ToreHmiitH1 . . )
Bun eneprii JYWIbHUKIB, | HEOOXIiJIHA JUIsl YCTAHOBKH
eHEepro30epeKeHHs .
TpH OJIHOTO JIIYWJIbHUKA, TPH

P 3 A
Enextpoenepris 3% 4500 150000
["a3 5% 15000 300000
Masyt 5% 10000 200000
[Tapa 5% 25000 500000
Crucne noBiTps 10% 30000 300000
["apsiya Boga 7% 4900 70000
XoJioaHa BOJa 7% 2800 40000
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NigcraHuii nocayr

MosiTpAHMI Komnpeccopl
MoBiTpAHUI Komnpecop 2
MosiTpAHMI Komnpecop 3
Komnpecop NH3 1
Komnpecop NH3 2
Komnpecop NH3 3

Hacocu oxonogyxeHoi Bogu
BunapHuKn/BeHTnnatopu
MexaHi4Ha maicTepHs
KoTenbHa

NipgcTaHuia monokosasoay

Bigain po3numey B NAALWKM
JonomixHa cTtepunizauia 1
JonomixkHa cTepunizauia 2
Crepuniszauia 1
Crepwunizauis 2

MNepepobKa monokKa
FomoreHi3zauin

JliHiAa ynakoBKM B KapT. NakK.

JliHiAa ynakoBKM B KapT. Nak.
JOnNOMiXKHI NpUMILLLEHHA
3arasibHe OCBIT/IeHHSA

NipgcraHuii oicis

fonoBHUI odic
Komn'totepu

XonogHe cxosuue 1
XonogHe cxosuue 2
[onoBHiI BOAAHI Hacocu
Cknag,

lpanbHa

Puc. 7.2 CxeMa eneKTpoCnoKUBaHHS M AMPUEMCTBA

PR Y

1500 xBA

1000 xBA

121

&

OcHOBHMM BBip,



Tabmuns 7.5 [loka3aHHs BUTpATH €NEKTPOEHEPTii, TOAUH CIIOKUBAHHS.

[Tory | Yac |Butpartu |I'pomos|Ilotped |3aransu
CrioxxuBau KHicT|pobot| KBT-rox i ay a
b KBT [ronquH| Ha piK |[BUTpATH|JI1YUIb- | KUIBKICT
A | B |C=A*B*32| D=C*z | F G
Higcranuii mocayr
[ToBiTpsiHHI 100 60
[ToriTnguwmit komonecon 2 | 100 60

[ToBiTpsiHMIT KOMODECOD 3

HE IPALIOBAB IIPU OTJISIL

Kommpecon NHz 1

150 50

Kommnecon NHz 2

HE IIPAIFOBAB IIDU OTJISIIl

Kowmmpecon NH= 3 150 50
Hacocy oxomnomkeHo1 Boau 65 50
Bunapuuku/Bearuasgropu | 35 50
MexaHiyHa MaiCTEDHS 25 45
KorenpHa 70 60
Bcroro

IincTaHuisas MOJOKO3aBOY

Bigaina po3nuBy B mistmky | 150 60
JlonomixkHa crepumizamig | 15 50
JlonoMiXKHA cTeprTi3alLis 15 50
Crepumizamis 1 50 50
Crepuaizanidg 2 70 50
[TepepoOxa MoIOKa 90 50
[CoMorewnizariisa 75 40
JIiHig VIIAKOBKHU B 80 50
JIiHig VIIAKOBKH B KapT. 80 50
JIOIOMIKHI ODUMILIEHHS  |HE IDAIFOBAIN [IDU OLJISII
3arajgpHe OCBITIICHHS 45 60
Bcroro

IHigcranuii ogicis

["onoBHUM odic 50 60
Komn'torepu 30 60
Xonomnge cxopuiie 1 40 168
X0101He CXOBHIIIE 2 30 168
[on0BHI BOASHI HACOCH 30 168
Cxran 40 60
ImaneHs 40 40
Bcbworo

Bcboro nmo Beix Tpbox
niacraHmigx
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3aeéoannsa l

1. 3a momomororo maHux Tabmuili 7.3 MPoOBEAITh OLIHKY OOTPYHTOBAHOI
KIJBKOCTI JIIYMJIBHUKIB €JIEKTPOCHEPTIi Ha JaHOMY MOJ0K03aBoi. CepeaHio
I[IHY €JIEKTPOEHEePTii Z IPUHHATH piBHOIO 2,2 TpH/KBT-ro.

2. BukopucTtoByHOUYH AaH1 pUCYHKY /.2, BKaXIiTh, JIe¢ TOBUHHI OYyTH BCTaHOBJICHI
HOBI1 JIYMJIBHUKH.

3. 3aranbHe CHOXXUBaHHS eJeKTpoeHeprii B pik ckiagae 5200 MBrt-roa. Ske
OyJe HEeBpaxoBaHE CIIOKMBAHHS €JeKTpoeHeprii mo 00'ekTy (ToO0TO, sAKe HE
PEECTPYETHCS MIITIUUIbHUKAMU ), KOJIM BC1 JIIYWJILHUKH, SIKI BU BU3HAYMIIH,
OynyTb BCTaHOBIICH1?

7.6.2 CtBopeHHsa LIOE

Ak Tinpku OyIyTh BCTAHOBJIEHI HOBI JIYMJIBHUKH, HEOOXITHO CTBOPUTHU
enTtpu 06maiky eneprii i ekosoriuaux ¢akropiB (LHOE). CnoxxuBaHHs B KOXKHOMY
HOE perynspHO KOHTPOJIOBATUMETHCS MUISAXOM MOPIBHSHHS 13 3HAUYCHHSIMHU
MJIAHOBOI'O TIOKa3HUKA (HOPMH).

[HOE moxe OyTu yTBOpEHUN Ha OCHOBI OJHOTO JiUYMJIbHUKA a00 HA OCHOBI
JIEeKUIbKOX JIIYMIbHUKIB. Hanpukiasn, ctuciie moBiTps Oyne mpeaMeToM OOJKY Ha
IHOE, ane BIH cKIagaTUMEThCS 3 TOKa3aHb JHYWIBHHKIB JUISI BCIX OKPEMHX
kommpecopiB. 3aranom, koxxkHuil [IOE moBuHEH 3a40BOJIBHATH TPhOM HACTYITHUM
KpUTEPIsM:

1. Opna obnacTe/001aHAHHS
2. IlignopsaxyBaHHA OJHiM 0co0i
3.  3HauHa BapTiCTh €HEPTIl.

3aeoannsa 2

1. YtBopith Ilentpu o00diKy eHeprii Ha MiACTaBl CHOUCKY
BCTAaHOBJICHUX JIYMJILHUKIB 1 3alpOMOHYHTE MapamMeTpu, BIAMOBIAHO 10
SKUX MOBUHHI OyTH BCTAaHOBJICHI HOPMU CIIOKMBAHHS €JIEKTPOEHEPrii.

2.  SIxi BUMIpHHKH, KPIM €JEKTPOJIYMUIBbHUKIB, BU O BCTAHOBUIU B
KOTEJIbHIH 1 BIAMOBIAHO 10 YOTO BU O BCTAHOBUJIM HOPMHU CIIOKMBAHHS?

7.6.3 'pacpik poskmay

[IpOlyKTUBHICT, MOJIOKA PO3JIMTOrO B IUISIIIKK (B JITpaX B THUXKACHB) €
MOKa3HUKOM 3arajibHOT0 CHOKHUBaHHS enekTpoeHeprii. HeoOxigHo mpunaitmHi 6
KOMIUIEKTIB JaHMX JUId TOTO, II00 B3STHCS 332 BU3HAYEHHS IJJAHOBOTO MOKa3HUKA
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(ToOTO HOpMHM). B KiHIII TTEPIIOTO IMIECTUTHKHEBOTO TEPMIHY Y Bac € TaOIULIS JaHUX
0 CTIOKUBAHHIO €JIEKTPOCHEPTIi y B pO3NIUBY, sIK B Tabnuii 7.6. 3amicTh TOTO,
o0 TPOCTO IWBUTHCS Ha TEHICHINIO CIIOKMBAHHS, BM BU3HAYa€Te HOPMY Ha
miZICTaBl BUPOOHUYOrO 4Yacy 1 pO3pPaXxOBYeETE€ pPI3HHUIIO MK (HaKTUIHUM
CIIO’KMBAaHHAM 1 HOpMOKO (ToOTO nucrepcito). Ile mae BaM MOXIHMBICTH OIIIHUTH
NPOAYKTUBHICTH IOTHXKHSI.

Tabmuns 7.6 Jlani Mo nepummx mMeCcTH TUKHIX

DaKTUYHE CHOKMBAHHS BupoOunua mipa
Kineups THxHs Enexrpoenepris nns BupoOuuuwuii yac (roma)
po3nuBy (kBT-rom)

7 ciuns 2019 10140 72
14 ciuns 2019 8570 54
21 ciyns 2019 7910 51
28 ciuns 2019 8250 35
4 mortoro 2019 10450 63
11 nrotoro 2019 8570 68

3aeoanna 3

1. BUKOpUCTOBYIOUM [aHl, NPUBEAECHI BUIE, HAKpeCHiTh Tpadik TpeHaa
(ToOTO TEHIEHIII1) COKMBAHHS €JIEKTPOCHEPT1] Ha MIISHII po3auBy. [Ipoanamnizyiite
HOTO.

2. BukopucToByIOYM AaHi, IPUBEJICHI BUIIE, HAKPECIITh rpadik po3KUIy.

7.6.4 BU3HayeHHA HopMuM (NNaHOBOIO NMOKa3HMKa)

['padix pos3kumy mMmoka3zye MEBHY KOPETAIII0 MK BUPOOHHYMM HYacoM 1
CHOKMBAHHSM €JIEKTPOEHEPTIi IJIsl AUISTHKY po3NuBy. O3HAHOMUBIIKUCH 3 TAHUMH 1
3HAIOYH, SIK TPAIIO€ BUPOOHUIITBO, MOXKHA 3pOOUTH BUCHOBOK, 110 TaKa KOPEJISIIis
JiHIMHA.

JUis [UISHKM PO3JMBY HEBA)XKO OTPUMATH JIIHIMHY 3aleXKHICTh, siKa O
JIOCTaTHBO TOYHO BimoOpakasia madi. Ilg (JiHINHA) 3aJIEKHICTE HA3WBAETHCS
"CrangapTHoto JiHi€r". OCKIIbKHY 115 JIIHIS HAUTOYHIIIE CIIBIAAAE 3 IMOIEPEIHIMHU
JAHUMH, TO 11 MOXKHa BHUKOPHUCTOBYBATH 1i SK MOYATKOBI JaHi (i MOXHa TaKOX
Ha3BaTU HOPMOIO).
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[{ro 7iHII0 MOYKHA OTpUMATH, IPOBOASYN PErPECIHUN aHaI3 3a JTOMIOMOTOK0
KOMIT'FOTEpa, a00 K MUISIXOM BUKPECTIOBaHHS ""oueBHUIHOT" JTiHIT HA rpadiKy pO3KUIY
OJIIBLIEM 1 JIIHIHAKOIO.

3aeoanns 4

1. Hakpecnith mpuOIN3HO CTaHAAPTHY JiHIIO, sIKA KPallle BCHOTO MiAXOIUTh
710 TOYOK JTaHUX Ha Bamomy rpadiky po3kuay. [IpogoBxre 1110 JiHIIO 10 IEPETUHY
3 Biccro Y. lle mae BamM MOXUIHMBICTH MOOQuuTH 0a30BE HABAHTAXKECHHS IPOIIECY
(ToOTO 32 BIICYTHOCTI PO3JIUBY).

2. Po3paxyiiTe 6a30Be HaBaHTaKEHHS 1 HAXWJI JIiHII 1 BUKOPUCTOBYHTE 11 SIK
piBHSHHS HOpMH. Po3paxyiiTe HOpMY IS KOXHOTO THIKHS, a TaKOXX BEIMYHHY
BIJIXWUJICHHS JIJIs TOTO, 1100 3aHecTH iX B Tabmuio 7.7 "301p naHux 1 aHamiz".

Tabnuus 7.7 - 301p 1aHKUX 1 aHAITI3

®aktnuHe | BupoOHuua . Hakxonunuena
. Hopma | Jlucnmepcis
CTIO’KMBAaHHS Mmipa cyma
A H T V=A-T C=V(x)+C(x-I)

Kinens Enexrpoenepr| Bupooumunii | (kBr-ron) | (kBT-rom) (xBt-Tron)
TYKHSI s (kBt-rom) | wyac (rox)
7.01.2019 10140 72
14.01.2019 8570 54
21.01.2019 7910 51
28.01.2019 8250 35
4.02.2019 10450 63
11.02.2019 8570 68

7.6.5 AHani3 nonepeaHix gaHnx
Tenep Bxe modyaoBaHu# rpadik po3KUIy 13 CTAHAAPTHOIO JIHIEIO, B SKOCTI
Hopmu. ba3zoBe HaBanTakeHHs npubanu3Ho 6000 kBT-rog B THXAEHB 1 JOIaTKOBE
cnoxkuBaHHs 50 kKBT-rog Ha KOkHY pobouy roauny. Take 6a30Be HAaBaHTaXEHHS B
MOPIBHSHHI 13 3arajbHUM CIOXKMBAaHHIM, IO CTaHOBUTH Onm3bko 9000 kBt1-u B

THWXKJIEHb, 3MAE€ThCS YK€ BEITUKHUM.

HeoOxiaHo 3anutatu y MaiicTpa AUISHKH PO MOXJIMBY NpUYHMHY. BiH gyxe
3IMBOBAHUM 1 HIYOTO HE MOXXE MPUIYyMAaTH IJIs MOsiCHeHHS. HactymHoro mHs BiH
3HOBY TOBOPHUTb 3 BaMH 1 BHUCIOBJIOE MPUITYIICHHS, IO L€ TMOB'A3aHO 13
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CHOKMBAHHSM CHCTEMOIO BEHTHJIALIII, SIKa BUTATYE TOBITPS 3 MPOCTOPY M1 JaXOM.
dakTUYHO, BHOYI BEHTWIAIIS HE TOBMHHA TIPAIIOBATH, SK HE TOBHHHA BOHA
MpAaIfOBATH 1y BUX1JIHI JTH1, KOJM JIJISTHKA PO3JIMBY HE Mpalioe. OCKUIbKU TepCcoHal
He 0auuTh BEHTWISATOPA 1 HABPAJ YU Uy€ HOTO, BiH HE BUMHKAETHCS TOJ1, KO BIH
He noTpibeH. Bu pobute MaiicTpa BiANOBIIAJbHUM 32 BUKJIIOUEHHS BEHTHIISITOPA,
KOJIM BIH HEe MOTpiOeH, A1t uoro HeooxiaHo e 10 cexyna. [IBuakuii mapaxyHoK
MOKa3ye, IO II€ 03BOJUTh 3HU3WTH JaHE IMOTH)KHEBE 0a30Be HaBaHTAKCHHS
npu6m3Ho Ha 2000 kBT-Tog.

3aeoanna 5

SIxa eKOHOMIsI MPOTATOM OJHOTO POKY MPHU MOCTIHHOMY 3MEHILIEHHI 6a30BOT0O
HaBaHTaxxeHHsa Ha 2000 kBt-rox (ekoHomist B KBT-ro/pik, BiZICOTOK BiJ 3arajbHOi
BUTpATH)?

7.6.6 pacpik 3BegeHnNX cym

Uepes 11e micTh THXKHIB MU OJIEPKYEMO OLTBIIE JAHUX, SIK MTOKa3aHO B TabJIuIIl
7.8. KpiMm momepeaHix po3paxyHKiB HOPMH 1 AHUCIEpCii, BaM HEOOXIJTHO TaKOX
po3paxyBaTH 1 ckjacTH rpadik HakomuueHux (3Beaenux) cym (CUSUM). CUSUM
03Haua€ HaKOMMYEHY, 3BEJICHY CYMY 1 O0UHUCIIOETHCA IUISIXOM J10/1aBaHHs (DaKTUYHOL
aucnepcii 10 OCTaHHBOI1 3BEIEHOI CyMHU. 3a JOMOMOTOI 3BEJAEHOI CyMHU MOKHA
nependavaTyd JTOBrOCTPOKOBUM PO3BUTOK Habarato Kpaiie, HiX 3a JOMOMOIOIO
OJHIET JIUIIE AUCTIEPCIi.

Tabmuus 7.8 - lani 3a 12-TuxHEBUN TIEpio

DaKTUYHE CHIO0KUBAHHS BupoOnuua mipa

A H

EnexTpoeHepris 1uist po3i1uBa

Bupo6uuunii yac (ro
B musiiku (kBt-rom) P (ron)

Kinenp Tixus

18 nromozo 2019 6650 62
25 nromoeo 2019 7710 55
3 bepesns 2019 5830 48
10 6epesns 2019 6500 40
17 bepesns 2019 7200 71
24 6epesna 2019 8500 68
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3aeoanns 6

1. 3anoBHITH MOPOKHI rpadu Tadauii "301p naHux 1 aHam3".

2. Honaitte 1i mani 1o rpadika TpeHaa (TeHASHIIH), 10 rpadika po3KUIY 1 10
rpadgika CUSUM. Ha rpadiky po3kuay BKaXiThb TOYKH HOBHUX JAHUX IHIIUM
KOJIBOPOM.

3. Ipubnu3HO HaMaJIOWTE HOBY CTaHAAPTHY JIiHIIO Ha TpadiKy pO3KHUIY, sKa
BIIMOBiJTa€ HOBUM JaHHM (TOOTO JIMIIE OCTaHHI IMICTh KOMIUICKTIB JIaHHX).
Busnaute piBHSHHA 171 1i€i JIiHID 1 TOpIBHSAWTE WOro 3 PIBHAHHSIM TIEPIIOl
CTaHJapPTHOT JIiHii.

4. 1o Bu nymaere mpo naHi?

Bu po3paxyBanu HOpMY 1 AUCIIEPCIIO 3a KOKHUM THXKIEHB 1 0auuTe, 1110 JOCATIIN
MOCTIIHOT ekoHOMII. Tenep BU MOXKETE 3MIHUTH CBOE PIBHSHHSA HOPMHU, SIKE 3aCHOBAHE
Ha CaMUX OCTaHHIX JaHUX, IPOTE BU JOTPUMYETECS HOTO IS 3pYUHOCTI.

[Ipote, B1 31MBOBaHI TUM, 1110 B IIOTHKHEBIN 1ucniepcii BiAOynucs 3Minu. B oqun
3 JHIB, BOPOAOBX THXKHA, IO 3aKiHUUBCSA 24 Oepe3Hs, BU BUSBWIM, IO T'OJOBHA
BUpOOHHWYA JIiHIsA OyJia BKIIIOUEHA M1 yac 0011Hk01 nepepBu. By 3HOBY 3ycTpivaerecs 3
maiicTpoMm IuIsiHKM. CroyaTKy BM MOKa3yeTe HOMYy, IO BiH BXXE JOOMBCS XOPOLIMX
3aom@amkeHb. 1loTiMm BH muTaere #oro, 4 € y HBOTO fAKi-HEOYIb MOACHEHHS IO
nucnepcii. BiH HIY0Tro He MOXKe MPUAYMATH ISl TOSICHEHHS, TOMY BH ITUTA€ETE HOTO PO
3BUYKY BUKJIIOUCHHS JIIHIT 11171 9ac 0011HHOT IIEPEPBHU.

Bin po3kasye Bam, 10 y HUX yacTo OyBae noBra o0imHs mepepBa B poOOTi,
0o0yMOBJIEHA K CaMHUM 00170M, TaK 1 SKOIOCh 1HIIOK POOOTOI0, IKY BOHU BUKOHYIOThH
neplil, HbK TPOJOBXKUTH BUPOOHUUYMH npolec. BiH 3aBau BUMUKAaE MallMHU, ajie BIH
IpaIroe Yyepe3 THXKIEHb, a KOJIU i 4ac 001y Mpallioe HIIWNH MaiicTep, TO sSKpa3 B IIi
THKH1 BIIXUJIEHHS B11 HOPMU (JIMCIIEPCist) 3pOCcTatoTh. Bu po3MoBIseTe mpo 11e 3 IHIIHUM
MaiictpoMm. BiH roBoputh, 1m0 AyMaB, HIOM MalIMHU HE MOXYTb CIOXHBaTH 0araTo
€Heprii, KOJIM BOHU MPAIIOIOTh BXOJOCTY, 1 TOMY BiH iX HE BUMHUKAB I/ 4ac 0011HBOT
nepepBu ado0 3pasy K IMICHs 3aKiHYeHHs poOOTH B KiHIN AHSA. Bu moscHioeTe oMy
CUTYAIIIIO 1 SIK 3pOOUTH, 1100 MOJINIIUTH CUTYAIIIO.

7.6.7 be3nepepBHa cuctema CEM

TwxneHb 3a THXKHEM B 30UpaeTe J1aHi MO CII0XKUBAaHHIO, pOO0YOMY Hacy, HOpMI,
aucnepcii 1 CUSUM 1 kokHOTO THXHS BU aHANI3yeTe 1 AaHi. JlaHi 3a HacTyIMHI YOTUPU
THXHI TTOKa3aHi B Tabauui 7.9.
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Tabmums 7.9 - Jlani 3a 16 TokHIB

DakTU4YHE .
BupoOuuua mipa
CIIO’KUBAHHS
A H

EnexTpoenepris ans

: Bupo6uuumii yac
Kinenp THXHS PO3JUBY B TUISAILIKA

(xBT-ro) (roz)
31 bepesna 2004 6210 55
7 keimus 2004 7010 68
14 xkeéimnsa 2004 8360 47
21 keimus 2004 6590 63
3aeoanus 7
1. 3anoBHITH TOpOokHI Tpadu Tabmuii "30ip gaHux 1 aHamsz".

[Tpumitka: Ilig wac HopmanbsHOi pobotu cucremu CEM, Bu pobute 11€ B KiHIIi
KOXXHOTO THIKHSI, @ HE Yepe3 YOTHUPU THXKHI!

2. Homaiite 1mi gani go rpadika TpeHaa (TeHAEHIN), A0 rpadika
po3kuny 1 go rpagika CUSUM. Ha rpadiky po3kuay BKaXiTh TOUYKHM HOBHUX
JAHUX THIIUM KOJIbOPOM

3. [Ilo Bu nymaete mpo 11 gaHi?
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8 KOHTPOJIBHA POBOTA «®YHKHIOHYBAHHA CUCTEMU
OHEPI'OMEHE/DKMEHTY HA ITPUKIJIAI YCTAHOBKU CYHIKU COJIOAY ».

8.1 BuxiOHi OaHi 00 KOHMpPONLHOI pobomu
[TocTanoBka 3aaaui:

l. 3aBoJ CIIOKUBAE Ta3 I CYIIKH MPOAYKTY (conony). CrioskuBaHHS rasy i
KUTBKICTh MPOCYIICHOTO MaTepiaiy B epiof 3 ciuHsA mo rpyaeHs 2016 p. HaBeneHi B
tabmui 7.10. BukopucroByroun GpopMysn perpeciiiHoro aHajizy BUSHAYHUTH:

1. CranpapTHe pIBHSHHS.
bazoBe HaBanTaxkenss (I'Jx/micsip).
3minne HaBaHTaxeHHs (I'Jx/T).

Micsni, B sIKUX TIOKa3aHHS Kpallli 3a CepeIHi.
[{inboBe piBHAHHS (1MOOYI0OBaHE HA OCHOBI KpaIllUX MICAIIB 3 11. 4).
ba3oBe HaBaHTaXE€HHS B LILIbOBOMY PIBHSIHHI.

3MIHHE HAaBAaHTAXEHHS B LILILOBOMY PIBHSIHHI.

© N o gk~ W N

[{imroBe crioskuBaHHS Ta3y (KUIbKICTh Ta3y, ke 0yso 6 croxxurto B 1999
polii, SKIIo 0 cylapka mpaioBaja 3a MoKa3HUKaMH Kpalux MicsiliB, ToOTo
IPYHTYIOUHUCH Ha IITLOBOMY PIBHSIHHI).

Q. [ToTeHIiiiny €eKOHOMIIO €HEPTii, SKOH BC1 MICsIll pOOOTH MOKa3HUKHU
BIJIMOBIJAIH LIU(PPAM LIIBOBOTO CIIOKUBAHHS.

II.  BupoOHHUIITBO 1 ClIOKMBAHHS 3a ciueHb-TpyAeHb 2017 p. Ha 3aBOI
npuBeaeHo B Tabmumi 7.11.

Busnauuru:

1. CranaaptHy (ab0 cepeqHIO) KIIbKICTh Ta3y, sIKy Oysio O BUKOPUCTAHO B
KO>KHOMY 3 JIBAaHAISITH MICSIIIB, SIKOU MpsiMa CIIO’KUBAHHS nepeldyBajia 0e3mocepeHbo
Ha «HAUOUIBIN TAXOAAIIIN npsimiiy nanux 3a 2016 p. (BIAMOBIAHOI CTaHTAPTHOMY

piBHsiHHIO B yHKTI I). /{aHi 3BecTu B Tabnuiiio.
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Tabmuus - 7.10 BupoOGuunrBo 1 cnoskuaHHs ra3y B 2016 p.
Micsnb BupoOnuirso, T CnoxuBanus razy, M/lx
Ciuenp 200*a + 8*b 115000*a + 17000*b
JlroTnit 220*a - 14*b 105000*a + 17000*b
bepesenp 180*a + 75*b 125000*a + 16500*b
KBiTeHB 200*a + 50*b 125000*a + 18000*b
TpaBenn 210*a + 20*b 110000*a + 20500*b
UYepBeHb 190*a + 30*b 95000*a + 17000*b
Jlunenn 200*a - 5*b 97000*a + 18400*b
CeprieHb 210*a + 40*b 124000*a + 17400*b
Bepecenn 180*a 92000*a + 15800*b
JKoBTeHb 200*a + 20*b 112000*a + 17400*b
JIucroman 200*a 110000*a + 19000*b
I'pynens 210*a 111000*a + 18000*b

ne a =b+0,1*c (¢ - nepenoctanHs 1udppa HoMepa 3aJ1KOBOI KHIKKH);
b - octanHs nudpa HOMepa 3aiKOBOT KHUXKKH, SKIIO BOHA JOpiBHIOE 0, TO MPUIAHATH b
=10

Tabnuus - 7.11 BupoOGuunrso 1 cnokuaHHs razy B 2017 p.
Micsnb BupoOuunrso, T CnoxxuBanHs razy, MJ[x
Ciuenb 220*a + 30*b 95000*a + 16000*b
Jlrotuii 200*a - 15*b 105000*a + 15800*b
bepesenn 205*a + 70*b 115000*a + 17000*b
KBiTenb 183*a + 49*b 115000*a + 14200*b
TpaBenn 189*a + 22*b 85000*a + 16200*b
YepBeHb 210*a + 28*b 101000*a + 19000*b
JIuneun 210*a - 7*b 112000*a + 13000*b
CeprieHb 197*a + 35*b 87000*a + 16500*b
Bepecenb 203*a 100000*a + 15800*b
XKosTeHn 177*a + 33*b 83000*a + 14300*b
Jluctoman 218*a 102000*a + 16000*b
I'pynenn 205*a 98000*a + 17700*b

2. JI71s1 KOY)KHOTO 3HAYEHHS BU3HAYTE TAaKOX MICSYHI BIIXUJICHHS (TOOTO

CTaHJapTHI 3HAUEHHS - PAKTUYHI) 1 BIAXUICHHS KyMYJISITUBHOL cymH. Binmosiai

BHECTH JI0 BIIIMOBIIHUX TAOJIULIb.
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3. [ToOGynyBatu rpadik BIAXWICHh KYMYJISITUBHOI CYMH B CITIOKMBaHHI Ta3y B
2017 p.

4. [TpoanamnizyBaT OTpUMaHi pe3yabTaTH.

I11.  IIponmoHyeThCs MOMIMIITUTH POOOTY CYIIAPKH ILIIXOM:

a) 11 130111 17151 3MEHIICHHS MMOCTIMHUX BTPAT;

0)  yCTaHOBKM CHCTEMH peKymepallii TerioTH.

[lepenbauaeThes, MO J0/IATKOBA 130JIS11151 CKOPOTUTH CIIOKUBAHHS Ta3y B
MOPIBHSIHHI 3 IMOCTIHHUMH BTpaTamMu Ha 5,5 * b kBt (e b - ocranHs mudpa HoMepa
3aJIIKOBO1 KHUKKH, SIKIIIO BOHA JopiBHIOE 0, To puiiHsaTu b = 10), 1 cucrema
peKyreparlii CKOpOTUTh 3MiHHE criokuBaHHs ra3y Ha 40%. CucteMa y BUKOPUCTAHHI
500 rona / micsinb. [30ms111s 1 cucTeMa pekynepailii Oyjau BCTaHOBJIEHI B IEP10]T
HOBOpIYHUX CBAT (KiHenb 2017 p. - mouatok 2018 p.). PesynbraTtu po6oTH Cymapku B
2018 p.:

3aranpHa KUIbKICTh BUCYIIEHOTO MPOAYKTY 2400*a, T.

3aranpHe criokuBaHHs razy  670880*a + 107200*b Mk,

ne a =b+0,1*c (c - nepenoctanus urdpa Homepa 3ajq1KOBOT KHUKKH ).

3a ananizom pobotu cymapku B 2018 p. oTpuMaHO HACTYIHE PIBHSIHHS perpecii:

I'a3 (MIx) = 8950*b [M[Ix/mic]* 1 [mic] + 280[M/Ixx/Torny |*N [1],

ne N - o0csr BUCYIIEHOTO TPOIYKTY 32 MICSAIIb.

Busnauuru:

1. HoBuii 1i50BUl piBEHb CIIOKUBAHHS B PEXKUMI pOOOTH CYIIAPKU

(BUXOYM 3 OUIKYBAHOTO 3HIKCHHS BUTPATHU Ta3y).

2. daxTUYH1 TOJIIIIECHHS y BUTIISIL:

. 3arajbHOI €KOHOMIT €Heprii HUISIXOM 130151111

. NPOLEHTHE CKOPOUYEHHS, TIOCSTHYTE B MOCTIMHUX BTpaTax;

. 3arajbHa KUIbKICTh 36KOHOMJIEHOI €Heprii IpH peKyreparii;

. MPOLIEHTHE CKOPOUYEHHSI B 3MIHHOMY HaBaHTa>KEHHI.

3. Sxum Oyno O cnokuBaHHs ra3y 3a 2018 p., skOu He OyJI0 BXKHUTO 3aX0/IiB

11010 TTOJIMIIIIEHHS?

4.  Sxa cymapna ekonomis (B M/Ix ta %)?
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5. Uu 361iraroThCsi CyMapHi 3aX0/I¢ 010 MOTINIIEHHS (13051118 1 peKyTepartis
pazoMm) 3 nepeadadyBaHUMU PIBHAMU eKOHOMI1? BiAmoBiIb MOSCHUTH.

IV. 3 ornmsamy Ha Te, MO 130411 CYIIapKH (pa3oM 3 YCTAaHOBKOIO OOIMAETHCS B
(2400*a+3000*b) rpuBensn, a cucrema pekynepartii B (30000*a + 24000*b) rpuBeHb,
MIPOBECTH (PIHAHCOBY OIIHKY MTPOTIOHOBAHUX 3aX0/IiB. [IJIs1 KOKHOTO 3aX0/ly BU3HAYUTH:

1. TepMiH OKYMHOCTI.

2. Yucty npuBeieHy BapTiCTh.

3. BHyTpinHio HOpMy MPUOYTKY.

VY po3paxyHKax NpUAHSITH:

. TEPMIH CITYKOH 13011111 - 2 +b (pokiB),

. TEpPMIH CIIy’O0M cucTeMH pekynepauii — 3 +a + b (pokiB),

. BapTicTh razy 12000 rpu/ (tuc.m3),

. nepeadoavdyBaHe 30ublIeHHS BapTOcTi razy (10+b) % nHa pik,

. JTYcKoHTHA cTaBka (20 + a) %.

Po3paxynku i rpadiku 3poOUTH 3 BUKOPUCTAHHSIM CTaHAAPTHOIO JI0JaTKa

Microsoft Excel.
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8.2 lNpuknad po3paxyHKy
8.2.1 PerpecinHui aHanis

8.2.1.1 BupoOuuurso i cioxkuanss B 2016 porri

Bapiant: a=6; b=15; c=10.
3aBO/ CIIOYKUBAE Ta3 sl CyMIApKH MPOAYKTY (conony). CroXUBaHHA rasy i
KUTBKICTh MPOCYIIEHOTO MaTepiaity B Iepiof 3 ciuHs mo rpyaeHs 2016 p. HaBeneHi B

Tabu. 8.1.

Ta6mums 8.1 - BupobuunTBo Ta criokuBanHs B 2016 porti

Micsanb BupoO6uunto, T | CnoxuBaHHs razy, MJIx
CiueHb 1225 775000
Jlrotuii 1270 717500
bepesenb 1430 832500
KBiTenn 1450 842500
TpaBeHb 1360 762500
UepBeHn 1290 655000
JIunenn 1150 673000
Cepniesb 1460 817500
Bepecenn 1080 631000
’KoBTeHb 1300 759000
Jlucronan 1200 757500
['pynenn 1320 755500

8.2.1.2 CrannapTHe piBHSIHHS
bynyemo aiarpamy BupoOHUIITBA 1 criokuBaHHSA B 2016 p., BUKOPUCTOBYIOUH

nani 3 Tabnuii 8.1. [IpoBoAMMO «IiHIIO TPEHAY» 1 OTPUMY€EMO CTaHAAPTHE PIBHAHHSL.
y = 468,54x + 141642

ba3oBe HaBauTaxxeuus: c=141642.
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3MiHHE HaBaHTaXeHHA: Mm=468,54.

Koedimient R? = 0,6722.

8.2.1.3 CrannapTHe criokuBaHHS a3y 3a 2016 pik
Y Tabmumi 8.2. moka3aHO KUIBKICTh rasy, siky Oyigo 06 cmoxkuto B 2016 p.,

I'PYHTYIOUUCH HA CTAaHAAPTHOMY PIBHSIHHI.

Tabmuns 8.2 - CrangapTHe cioxuBaHHs ra3zy 3a 2016 porii

Micsup | BupoOuuUIITBO, T Cnoiziiiiiflﬁ Tik Po30ixHICT
Ciuenn 1225 715603 -59397
JIroTmit 1270 736688 19188
bepeseHb 1430 811654 -20846
KBiTenn 1450 821025 -21475
TpaBenb 1360 778856 16356
YepBeHb 1290 746059 91059
JIumenpb 1150 680463 7463
Cepnienb 1460 825710 8210
Bepecens 1080 647665 16665
XKoBTenn 1300 750744 -8256
JIucromnan 1200 703890 -53610
['pynenb 1320 760115 4615

8.2.1.4 Mics11i 3 mOKa3HUKAMU Kpallli 3a CepeaH1
VY tabnui 8.3 mokasaHi MicsIli, B IKUX CIIOKMBAHHS ra3y Kpaiill 3a Cepe/iHi.
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Ta6muis 8.3 - Kpaiie cioskuBanus 1 BUpoOHUNTBO B 2016 porri

Micsitts BupobHunTBo, dakTryHe CranpapTHe Po361xkHICTD,
T crioxkuBaHHs, MJx | cnokuBanHs, MJ[x M]Ix
Jlrotuii 1270 717500 736688 19188
TpaBeHb 1360 762500 778856 16356
YepBeHb 1290 655000 746059 91059
JIuneHp 1150 673000 680463 7463
Cepnenb 1460 817500 825710 8210
Bepecens 1080 631000 647665 16665

8.2.1.5 1linpoBe piBHSHHS

Ha ocHOBI Kpamux MoKa3HHUKIB MO MyHKTY 8.2.4. OymyeMo aiarpamy i

OTPUMYEMO IJIbOBE PIBHSHHS:

y = 467,64 + 119422

bazoBe HaBanTaxxeuus: c=119422.

3MIHHE HaBaHTAXEHHA: M=467,64.

Koedimient: R* = 0,7939.

8.2.1.6 LinpoBe crioxkuBanHs ra3y 3a 2016 pik

VY Tabun. 8.4 mokaszaHa KiJIbKICTh rasy, sika Oyna 6 cnoxkurta B 2016 p. sikOu

CyllIapkKa TpaloBaja 3a MoKa3HUKaMH Kpalux MicAIliB, TOOTO IPYHTYIOUUCH Ha

1IJTbOBOMY PI1BHSIHHI.
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Ta6muis 8.4 - [{inboBe BUpoOHHUIITBO 1 crioskuBaHHS B 2016 porri

Micsitms BupoOuunrso, dakTnune IinsoBe
T crioxkuBaHHs, MJDx | crnoxxuBanHs, M/JIx
Ciuenp 1225 775000 692281
JIroTuit 1270 717500 713325
bepesenb 1430 832500 788147
KBiTenn 1450 842500 797500
Tpasenn 1360 762500 755412
YepBeHb 1290 655000 722678
JluneHn 1150 673000 657208
Cepnenb 1460 817500 802176
Bepecenn 1080 631000 624473
XKoBTeHn 1300 759000 727354
JIucronan 1200 757500 680590
['pynenn 1320 755500 736707

8.2.1.7 TloTeHiiitHa €eKOHOMIS €Heprii MpH MUILOBOMY criokuBaHH1 B 2016 porri

Po3paxoByeMo MOTEHLIMHY €KOHOMIIO €Heprii, sKOuM Bci Micsul poOoTH
MOKa3HUKU BIANOBianu Iudpam LUIBOBOTO CIOXUBaHHS. Pe3ynbraté po3paxyHKIB
nmokasaHi B Tabnmiii 8.5.

[TorenmiitHa ekoHoMmis ckiage 280648 MJIx.
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Ta6nuis 8.5 - [loTeHniiiHa eKOHOMISI €HEPT11 IPH I1ITLOBOMY CIIOKMBaHHI
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Micsnb Bupo6uunrso, T | Exonomis razy, MJ[x
CiueHb 1225 82719
Jrotuii 1270 4175,2
bepesenb 1430 44352.8
Ksitenn 1450 45000
TpaBeHb 1360 7087,6
UYepreHb 1290 -67677,6
JIunieHb 1150 15792
CepneHb 1460 15323,6
Bepecenn 1080 6526,8
XKosTeHnb 1300 31646
Jlucroman 1200 76910
I'pynenn 1320 18793,2
280648,6
y = 468 54x + 141642
R2=0,6722
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8.2.2 KymynaTtusHa cyma

8.2.2.1 BupoOuunrso i cioskuBauHs B 2017 porri

BupoOHUIITBO 1 CITOKUBAHHA 3a CiueHb - TpyaeHb 2017 poky Ha 3aBO/Ii HaBEIEHO

B Ta0m 8.6.

Ta6nuis 8.6 - BupoOHunTBo Ta cokuBanus y 2017 porri

Micsup BupoOuuntBo, T | ®aktuune cniokuBanus, MJx
CiueHb 1475 650000
JIroTwmit 1150 706500
bepesenb 1580 775000
KBiTenn 1343 763500
TpaBeHb 1244 591000
UepBeHb 1400 698500
JluneHn 1220 739500
CeprieHb 1387 604500
Bepecenn 1218 679000
J’KoBTeHb 1177 568000
Jlucroman 1308 692000
['pynenn 1230 677000

8.2.2.2 CrangapTHa KUTBKICTh ra3y

Po3paxoByeMo cTaHmapTHa KUIBKICTh Ta3y, AK€ O BAKOPUCTAHO B KOKHOMY 3
JIBAHAJIISATH MICAIIIB, IKOW TIpsiMa CIIOKUBaHHS TiepedyBaia 0e3mocepeIHp0 Ha
«HANOIBIN TiAXo 1o npsiMui» ganux 3a 2000 p. (Lo BianmoBigae craHgapTHOMY

piBHsIHHIO B TyHKTI 1). [laHi 3Beaeni B Tabmuiio 8.7.
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Ta6nuis 8.7 - CrangapTHe ClIOKMBaHHS Ta3y BiAMOBIAHO JiHIi 3a 2016 pik

Micsus BupobuunTBo, dakTnune CranpapTHe CHIOKHBAHHS,
T criokuBaHHs, M /[x M]Ix
Ciuenb 1475 650000 815038,5
JlroTuii 1150 706500 666663
bepesenb 1580 775000 862975,2
KBiteHnb 1343 763500 154775,22
TpaBeHb 1244 591000 709577,76
UepBeHb 1400 698500 780798
JIutieHb 1220 739500 698620,8
CeprieHp 1387 604500 774862,98
Bepecenn 1218 679000 697707,72
XKoBTeHb 1177 568000 678989,58
JIucronan 1308 692000 738796,32
I'pynens 1230 677000 703186,2

8.2.2.3 Po3paxyHOK KyMYyJISATUBHOI CyMU

JI71s1 KOY)KHOTO MICSIISl BU3HAYAEMO MICAYHI BIIXUJICHHS (TOOTO CTaHIapTHI
3HAYCHHS - (DaKTUYHI), 1 BIIXWICHHS KyMYyJITUBHOI cymMmu. OTpuMaHi 1aHi 3BeJIcH] B

Tadmuio 8.8.
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Ta6nui 8.8 - MicsiuH1 BIIXUJIEHHS B CIIOKMBAHHI ra3y 1 KyMyJISITHBHA CyMa

Micstis BupobHunTBoO, Ciﬁ;g;;jﬁ’ 0?112({525 ;E; Binxunenns, | KymynstusHa
T M/ M T M/Ix cyma, MJIx

CiueHb 1475 650000 815038 165039 165039
JIrotun 1150 706500 666663 -39837 125202
bepesenn 1580 775000 862975 87975 213177
KBiTeHs 1343 763500 754775 -8725 204452
TpaBeHnn 1244 591000 709577 118577 323030
UYepseHb 1400 698500 780798 82298 405328
JIunens 1220 739500 698620 -40879 364449
Cepnienb 1387 604500 774863 170363 534812
Bepecens 1218 679000 697707 18708 553520
JKoBTeHb 1177 568000 678990 110990 664509
JIucTonan 1308 692000 738796 46796 711305
['pynens 1230 677000 703186 26186 737491

8.2.2.3 AHai3 OTpUMaHHX Pe3yIbTaTiB

['padik BiaxmieHb KyMYJISTUBHOI CyMHU MICSIYHOTO CHIOKUBaHHS ra3y B 2017 p.
MOKa3ye: SIKIIO MpsiMa CIIO’KWBAHHS Ta3y BIJNOBIJIa€ CTaHAAPTHOMY piBHSIHHIO 3a 2017
p., TO 3a PIK €EKOHOMIS B CIIOKMBAHHI ra3zy AJid CylIapku cojony ckiazae 737491 MJIx,

OTX€, 3aBOJI IIpaIfto€ ePEeKTUBHO.

3aBoj nepeBUTPATUB €HEPTiI0 B mroToMy Ha 39837 kBiTHI Ha 8725 M/Ix 1 B

numHil Ha 40879 MIx.

Pesynbratu oOumciieHb OKa3aHi Ha pUCYHKY 8.2.
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8.2.3 AHani3 3axoaiB 3 noninweHHa poboTu cylapkm
[TepenbavaeThes, MO T0ATKOBA 1301411151 CKOPOTUTH CITIOKMBAHHS T'a3y B

MOPIBHSIHHI 3 MOCTIMHUMH BTpaTamu Ha 5,5 * 4 = 22 kB, 1 cucrema pekymneparii
CKOPOTHUTH 3MiHHE criokuBaHHs razy Ha 40%. Cucrema B Bukopuctanti 500
rOJIMH/MICSIb. [30M1s1114 1 ccTeMa pekyIiepaliii Oy BCTAaHOBJICHI B MEP10/]

HOBOPIYHHX CBSIT.
PesynbraTt po6oTu cymapku B 2018 p.:
1. 3aranbHa KiJIbKICTh BUCYIIEHOTO IPOAYKTY, T:
2400 * 6 = 14400
2. 3arajpHe CIoKuBaHHS razy, MJIx:

670880 * 6 + 107200 * 4 = 4561280
3a ananizoM pobotu cymapku B 2018 p. oTpuMaHo HacTyIHE PIBHSIHHS perpecii,

M]Ix:
I'az (Mx)=8950*b [M[Ix/mic] *12 [mic] + 280 [M/Ix/Tonny] * N [ToH]
['az (MJIx)= 280*N+8950*10*1
ne N — 00csr BUCYIIIEHOTO TIPOIYKTY 3a MICSIb, T

8.2.3.1 HoBwuii iIbOBHI PIBEHH CIIOKUBAHHS B pOOOTI CYIIAPKH, BUXOISUH 3

OYiKyBaHOTO 3HWKEHHS BUTPATH Ta3y
Cmanoapmue pisnsanns ons 2016 poyi:
y = 468,54x + 141642
ne: M =468,54 — 3MiHHE HaBaHTaKECHHS,;

c = 141642 — 6a30Be HAaBAHTAKECHHS.

Hosuil yinbosuti pigenb CHONCUBAHHSL 8 PEHCUMI pOOOMU CYUAPKU (8UX00AYU 3

OUiKyBCIHOZO SHUJICEHHA eumpamu 2(13)/)

1. 3amxeHHs nmocTiHUX BTpaT HA MJx/Mic:
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55%5%500*3,6=49500

2. 3HKEeHHS ToCTIMHUX BTpaT HAa MJK/pik:
49500 * 12 = 594000
3. 3HMKEHHS 3MIHHOTO CIIOKUBAHHS ra3y 4acTku cTaHOBUTH 40%.
4. 3HMKEHHS 3MIHHOTO CTIOKMBaHHS razy MJx/T:
468,54 x 40% = 187,416
5. 3HMKEHHS 3MIHHOTO CIIOXUBaHHA razy MJIx/pik:
2400 * 6 * 187,416 = 2698790

Pe3ynbraTi po3paxyHkiB 3aHeceHi B TaOiuIo 8.9,

Tabmur 8.9 - Pesynbratu po3paxyHKiB

3HIKEHHS OCTIHHUX BTpaT Ha MJx/Mic 49500
3HIKEHHSI TOCTIHHUX BTpaT Ha M/Ix /pik 594000
3HMKEHHS 3MIHHOTO CTIO’KMBAHHSI Ta3y YacTKU 0,4
3HMKEHHS 3MIHHOTO CIIOKMBaHHS ra3y MJDx/T 187,41
3HIKEHHS 3MIHHOTO CTIOKUBaHHS razy M/Jx/pik 2698790

Cknagaemo 1inboBe piBHsSHHS 1715 2018 p. (3 ypaxyBaHHSM 3alIpOIIOHOBAHUX

TOJTITIIICHB ):

Basose maBanTaxenus: c=141642 - 49500=92142.
3MmiHHE HaBaHTaxeHHI: m=468,54 - 187,41=281,12.

[{imr0oBe PIBHSHHS:

y = 281,12x + 92142
Po3paxoByeMo crioskuBaHHS Ta3y, BUXOISYH 3 IIITHOBOTO PIBHSIHHS:
281,12 * 14400 4+ 92142 * 12 = 5153890 M/l /pik
8.2.3.2 dakTuyHe MOKpaIIeHHS

3azanvha exoHomii enepeii WsxXom i30aayii
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1. TTocTiliHi BUTpaATH A0 MOJIIIIEHHS T0P1BHIOIOTE 141642 MJIx/Mmic.
2. ®aKkTUYHI MOCTIMHI BUTPATH MICIs nojinmenas, MJbx/Mic:
8950 x 5 = 44750

3. 3aranpHa eKOHOMIS 3a Micsib, M J[x/Mmic:

141642 — 44750 = 96892
4. 3aranpHa eKOHOMIS 3a pik, M /[x/pik:

96892 * 12 = 1162704

Pesynbratu po3paxyHkiB 3aHeceHi B Tabnmuirio 8.10

Tab6nuusg 8.10 - Pezynbrat po3paxyHKiB

[TocTiitHi BUTpaATH 10 MOJIMIIIEHHS 141642
@dakTUYH1 TOCTIMHI BUTPATH MICIIS MOMIMILIEHHS 44750
3aranpHa €KOHOMIS B Micsib, M J[x/Mic 96892

3aranpHa ekoHOMIs 3a pik, M [x/pik 1162704

Biocomrose ckopouenns, docsicnyme 6 ROCMItIHUX 6UMpamax
BincoTkoBe CKOpOUEHHS, JOCATHYTE B MOCTIMHUX BUTpATaX CTAHOBUTH 68,41%.

3azanvHa KinbKicms 3eKOHOMIEHOI eHep2ii npu pexynepayii
1. 3MiHHI BUTpATH 10 TOJIMIIEHHS JOP1BHIOIOTH 468,54 MJIX/T.
2. @aKkTU4HI 3MIHHI BUTPATH MiCIIs TOMIMIIEHHS JOpi1BHIOIOTH 280 MJIX/T.
3. 3aranpHa ekoHOMisE, M JK/T:

468,54 — 280 = 188,54
4. 3aranbHa eKOHOMIA 3a pik, MJx/pik:
188,54 x 14400 = 2714976

Pe3ynbTaTn po3paxyHkiB 3aHeceHi B Tabymio 8.11.
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Ta6muig 8.11 - Pe3ynbratl po3paxyHKiB

3MiHHI BUTpaTH A0 noJjinmeHHas, MJDx/T 468,54
dakTUYH1 3MIHHI BUTPATH MMiCHIs noinmerHs, MJDx/T 280
3araiapHa ekoHOMisT, M Jx/T 188,54
3aranbHa ekoHoMmist, M JIx/pik 2714976

Biocomxose ckopouenus 6 3MiHHOM) HABAHMAICEHHI
BincoTkoBe cKOpOYEHHS B 3MIHHOMY HaBaHTaX€HH1 cTaHOBUTH 40,24%.

8.2.3.3 Slkum Oyno 6 cnoxkuaHHs a3y 3a 2018 pik, skOu He OYJI0 BKUTO

3aX0/I1B 100 IMOJIIIIIEHHS
CranmapTHE pIBHSHHS:
y = 468,54x + 141642

Po3paxoByeMo crioskuBaHHS Ta3y, KO O HE OyJIO BKUTO 3aXO/I1B IOA0

TOJIIITIIIEHHS.
468,54 * 14400 + 141642 * 12 = 8446680 M/Ix/rox
8.2.3.4 Cymapna eKkoHOMIs
Cymapna exonowmis, B MJIx:

8446680 — 4561280 = 3885400 Mmx

VY BiJIcOTKax CymMapHa €KOHOMIisl CTAHOBHUTH:

4561280

100 =100+ 576680 ~

46%
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8.2.3.5 Uu 301iraroThCsi CyMapHi 3aX0/I1 11010 MOTINIIEHHS (130111 1

peKyImepariii pa3zoM) 3 rnepedauyyBaHUMH PIBHIMH €KOHOMIi?
Po3paxoByeMo cymapHi piBHI €KOHOMII:
1. ®akTruHa ekoHoMis cTaHOBUTH 3885400 MJIx/pik abo 46%.
2. OuikyBaHa €KOHOMISI CTAHOBUTH:
8446680 — 5153890 = 3292790 M/I»x/pik.
IIlo y BimcoTKkax cTaHOBUTH 39%.

[Ticnst BpoBaKeHHS 130111111 (PaKTHYHA €KOHOMIS IMOCTIMHUX BTPAT BUMIILIA

Olnbllie HIXK Tiepei0adyBaHa Ha BEJIMUUHY:
3885400 — 3292790 = 592610 M Ix/pik
CymapHi piBHI €KOHOMIi IPY BBEJEHH1 3aIPONIOHOBAHMUX 3aXO/I1B:
dakrruni: 46% abo 3885400 MJIx/pik.
OuikysaHni: 39% a6o 3292790 MJIx/pik.

HaBeneHi nporeHTHI piBHI €KOHOMIT MalOTh PO301KHICTE B 7%, /1€ (DakTUIHHMI
CyMapHUH piBEHb JICIIO Kpallle nepen0adyBaHOro BHACTIOK OLIBIIOTO MPOIEHTHOTO

3HM>KEHHS 3MIHHHUX BUTpar.
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8.2.4 ®iHaHCcoOBa OLjiHKa
[307s11181 Cymapku (pa3om 3 ycTaHOBKOIO) 00iiaeThest B 4900 rpH., a BapTICTh

cucteMu pekymnepaiii cranoButh 50000 rpH.
Tepwmin ciryx0u 130711111 CKIa€e 7 pOKIB.
TepMin ciyx0u pexynepariii — 14 poxis.
BapricTs razy cranosuts 3000 rpr/(Trc.m3)
OuikyBaHe 30UIbIIEHHS BAPTOCTI ra3y CTAaHOBUTH 25% Ha piK.
JluckonTHa ctaBka — 46%.
8.2.4.1 TepmiH OKYITHOCTI
Cucmema i3onayii
Exonomis BiJ ipoekTy ctaHoBUTH 1162704 MJx/pik abo 91792 rpu/pik.

TepmiH OKYMHOCTI:

4900
91792

= 0,053 poky.

Cucmema pexynepayii
Exonowmis Bij mpoekty ctaHoBHUTh 2714976 M Ix/pik ado 214340 rpH/pik.

TepMiH OKYMHOCTI:

50000

m = 0,23 POKY.
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8.2.4.2 Yucra npuBeieHa BapTICTh

Po3zpaxoByemo UIIB mis cuctemu i3ousiii (Tadmuis 8.12).

Tabmums 8.12 - Yucrta npuBeaeHa BapTICTh JIJI1 CUCTEMH 130711111

Pix Koeg. Burpatu, | Buronu, | Koed. HOTiF CBOFOII.HiIHH}I
KOMITAYHII. TPH IPH | IUCKOH. | KOIITIB BapTICTh
2018 0 -4900 0 1 -4900 -4900
2019 1 0 91792 0,68 91792 62872
2020 1,25 0 114741 0,47 114741 53828
2021 1,56 0 143426 | 0,32 143426 46086
2022 1,95 0 179282 0,22 179282 39457
2023 2,44 0 224103 | 0,15 224103 33782
2024 3,05 0 280128 | 0,10 280128 28923
260048

UIIB nns cuctemu 13o5ii ctaHoBUTH 260048 TpH.

Po3paxoByemo UIIB mist cuctemu pekynepaitii (tadmurs 8.13).
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Ta6nuis 8.13 - Yucta npuBeieHa BapTICTh IS CUCTEMHU PEKYIIepallii.

Pix Koegiu. | Burparu, | Burogu, | Koedir. HOTiF CBOFOI['HiHIHﬂ
KOMITayHJI. TpH TPH | gpckon. | KOWITIB BapTICTbH
2018 0 -50000 0 1 -5000 -5000
2019 1 0 214340 | 0,68 | 214340 146808
2020 1,25 0 267925 | 0,47 | 267925 125692
2021 1,56 0 334907 | 0,32 | 334906 107613
2022 1,95 0 418633 | 0,22 | 418633 92135
2023 2,44 0 523292 | 0,15 | 523292 78882
2024 3,05 0 654114 | 0,10 | 654114 67536
2025 3,81 0 817643 | 0,071 | 817643 57822
2026 4,77 0 1022054 | 0,048 | 1022054 49505
2027 5,96 0 1277567 | 0,033 | 1277567 42385
2030 7,45 0 1596959 | 0,023 | 1596959 36288
2031 9,31 0 1996199 | 0,016 | 1996199 31069
2032 11,64 0 2495249 | 0,011 | 2495248 26600
2033 14,55 0 3119061 | 0,0073 | 3119061 22774
835109

YIIB nns cucremu pexymneparitii ctanoButh 835109 rpH.

8.2.4.3 BHyTpilliHg HOpMa NPUOYTKY

Po3zpaxoByemo BHIT mist cucremu i3os1ii (tTabnums 8.14).

BHIT g cucremu 1305111 ctanoButh 1898,3%.

Po3paxoByemo BHII mist cuctemu pekynepartii (tadmurs 8.15).
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Ta6nuis 8.14 - BHyTpiliHa HOpMa MPUOYTKY JJISI CUCTEMH 130JISIIT11

pic Koedirmient H(?TiK CpOroIHIIIHS BHILY%
IMCKOHTYBaHHs | KOIITIB, IDH BapTICTh
2018 1 -4900 -4900 1898,3
2019 0,050 91792 459,35
2020 0,0025 114741 28,73
2021 0,000125 143426 1,797361
2022 6,2711E-06 179282 0,11243
2023 3,1382E-07 224100 0,007033
2024 1,5704E-08 280120 0,00044
7,72E-06

Tabmuns 8.15 - BayTpimHa HopMa npuOyTKY I CUCTEMH 130JIA1111.
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0,00021

pi Koedimient HQTiK CbOroIHIIIHS BHILY%
AUCKOHTyBaHHs | KOUITIB, IDH BapTICTh

2018 1 -50000 -50000 4537

2019 0,181 214340 38712

2020 0,033 267925 8740

2021 0,0059 334907 1973

2022 0,0011 418633 445

2023 0,0002 523292 101

2024 3,47E-05 654114 22

2025 6,27E-06 817643 5

2026 1,13E-06 1022054 1,2

2027 2,04E-07 1277567 0,26

2030 3,69E-08 1596959 0,059

2031 6,67E-09 1996199 0,013

2032 1,20E-09 2495248 0,003

2033 2,18E-10 3119061 6,79E-04




BHII qyis cucremu pexynepartii cranoBuTh 453,7%.

[TporoHOBaHI 3ax0/I1 MO0 POOOTH CYIIAPKH 1al0Th BUCOKY €(DEKTHBHICTb.
Cymapna exoHoMmisi cTaHOBUTH 306133 rpH/pik eKOHOMII.

TepMiH OKYITHOCTI CTAHOBUTH 2,15 MicCSIIIB.

BucnoBxku

B nmaHiii KOHTpOJIBbHIN poOOTI OYII0 MPOBEACHO PErPECIMHMI aHATII3 CTIOKUBAHHS
ra3y B nepiof 3 ciuHs 1o rpyaenb 2016 p. Po3paxoBana noTeH1iiHa €EKOHOMIA CKIIaJe

280648 MJTx.

Po3paxoBana kymynatuBHa cyMa. ['padik BiIXWIEHb KyMYJISTHBHOI CyMHU
MICSIYHOTO CHOKMBaHHS razy B 2017 p. mokasye, o SKIIO OpsiMa CHOKUBAHHS rasy
BIJIMIOBIJIa€ CTaHAAPTHOMY piBHSHHSA 32 2016 p., TO 3a piK €KOHOMISI B CIIO’KMBAHHI Ta3y
JUIsl cymapku conony ckiane 737491 Mk, otmxke, 3aBoj mpaiftoe €heKTUBHO. 3aBO/
MEPEBUTPATUB €HEPTi0 B 1IoToMY Ha 39837, B kBiTHI Ha 8725 M/Ix 1 B munHi Ha 40879

MJIx.

3po06IieHo aHai3 3aX0/1iB MOJIMIIEHHS POOOTH CYIIapKH, TAKOK BUKOHAHA
(iHaHcoBa o1liHKa. [IponoHoOBaHI 3aX0AM MOAO0 POOOTH CyIIapKH AAIOTh BUCOKY
edexTuBHICTh. CyMapHa ekoHOMIst cTaHOBUTH 306132 rpH/pik ekoHoMii. Tepmin

OKYITHOCT1 CTaHOBUTH 2,15 MICSIIIB.
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OOOATKN
Jlonatok A

[HxeHepHHit IHCTUTYT 3aMOPi3bKOT0 HAI[IOHAIBHOTO YHIBEPCUTETY

Kadenpa TTE

3ABJAHHA 10 KVOHTPOHI)HOI POBOTH 110 JUCHUIIIHI
“EHEPITETUYHNUN AYIUT I EHEPI'ETUYHWN MEHEJUKMEHT”

Tema: “EnepreTuuHuii ayIuT KOMYHIBHUX Ta MPOMUCIIOBUX 00’ €KTIB”.

Bapiant No
Crynent(ka)
3MICT 3ABJAAHHS:
1. CkiacTtu omuc 00 €KTY, 10 JOCHIIKYEThC.

no

o

3BECTH JIaHHI PO €HEProCIOKUBaHHS Ta Tapudu B po3podieHy popmy.
[IpoBecTu aHaii3 €HEPrOCIOKUBAHHS, BKIIOYAIOUH CKJIaJJaHH KPYTOBUX
aiarpam, “TaOJdill eHeproayauTy’ .

[IpoBecTu NOPIBHIHHSA NTUTOMHX MTOKa3HUKIB €HEPro3aTpar 3 ICHYIOUHMMHU
Jep>KaBHUMHU HOPMATUBAMH.

[TopiBHATH CHIOKMBAHHS TEIUIOTH, SIKA BTPAYAETHCS HA OMAJIEHHS, 3 “Tpajyco-
JTHSMU’ BIJITIOBTHOTO POKY.

Po3pobutu npono3uilii no 3HWKEHHIO eHeprocnoxuBanHs (5 — 10 mpomno3uitiii).
[TpoBecTu neranbHy iHAHCOBY OIIHKY MEKLTBKOX Mpormo3utii (1 — 3
IIPOIIO3HIIIT), BKIIOYAIOYU PO3PAXYHOK CTPOKY OKYITHOCTI, YHCTOI MPUBEICHOT
BapTOCTI, BTPIITHEOT HOPMU MIPUOYTKY.

3BIT 3 KOHTPOJIbHOT POOOTH YSIBIIsi€ 3 ce0e 3aKiHYSHU 3BIT MPO MPOBEIACHUN
EHEeProayJiuT 1 KpIM OCHOBHUX YaCTHUH MOBUHEH BKJIFOYATH CIIAYIOUH PO3IILITH:
AHorarito, 3mict, Beryn, BucHoBkw.

Po3paxyHku Ta rpadikiu BUKOHATH 13 BAKOPUCTAHHIM CTaHAAPTHOTO MPOrPaMHOIO
nonpatky Microsoft Excel.

JlaTa Buaa4di KOHTPOJIbHOI POOOTH

JlaTa 3aXucTy KOHTPOJIBHOI poOOTH

[13 29

20 poky.

(13 29

20 poky.

3aBaaHHs BUIAB (M.IO. bepauiies).
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