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BBEJAEHUE

B nannoil kypcoBoil paboTe paccMaTpuBarOTCsl BOMPOCHI MO IJIAHUPOBAHUIO U
aHauu3y  pe3yJbTaTOB  BBINOJHEHUS  MPOU3BOACTBEHHOW  IpOorpaMMbl  Ha
MHOTOLIEJIEBOM aTOMHOW JJIEKTPOCTAHUMU - ATOMHOM TEIUIOAJIEKTPOLECHTPAIN
(ATOL).

DJIEMEHTBI UCCIIEIOBAHMS: YUET U aHAIU3 BIUSAHUS TEXHUKO-D)KOHOMHYECKUX
nokazareneid paborel ATOI[ Ha pe3ynbTaThl XO3SMCTBEHHOW NE€SITEIBHOCTH
MPEANPUSATHUS 32 TO/I.

[Henp pa®oOTHI: 3aKperuieHUE CTYJICHTAMU TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB PEIICHUS BOMPOCOB IUIAHUPOBAHUS U aHAJIM3a PE3yJIbTATOB
XO3IMCTBEHHOMU JIEATEIbHOCTH aTOMHBIX AJIEKTpocTaHlui Ha npumepe ATII] .

[IpuoOpeTaeMble HAaBBIKM: YMEHHE BBITIOJHATH OIICHKY COBPEMEHHBIMU
METOJaMH IKOHOMHYECKOW 3(PGHEKTUBHOCTH WHBECTUIIMN, aHATU3UPOBATH BIIMSHUE
OCHOBHBIX TEXHUKO-’KOHOMHYECKHX IOKAa3aTejied Ha pe3yJbTaThbl XO3SICTBEHHOM
JEATEIIBHOCTH AaTOMHBIX AJIEKTPOCTAHLIUM .

1. OBIIUE YKA3AHMUA O BBINOJHEHWIO KYPCOBOM PABOTAHI.

KypcoBasi paboTa BBINIOJIHAETCS Ha OCHOBE 3a/laHHOIO BapUaHTa HMCXOJHBIX
JAHHBIX, KOTOPBIE TOJKHBI OBITh TPUBEAECHBI B HaYaJI€ KypCOBOM paOOTHI.

Texcr pa®oThl MOJDKEH OBITH AKKypaTHO HAaNMCaH Ha CTAHJIAPTHBIX JIMCTaX
297x210 mMM. Bce cTpaHuUlLBI HyMEPYIOTCA, MPU 3TOM CYET CTPAHUIl HAYMHAETCS C
TUTYJIBHOTO JIMCTa, HOMEP KOTOPOTrO HE MpocTaBisieTcs. TaOiauIel JOJKHBI OBITH
MIPOHYMEPOBAaHbI, UMETh HAUMEHOBAHUE, YKA3bIBAIOIINE UX COJIEPHKAHUE.

Bce nmudpoBble nokazaTenu A0IKHBI UMETh Pa3MEPHOCTh. TOUHOCTh pacyeToB
MOKET OBITh OTpaHMYEHA TPEMS-YEThIPhbMS 3HaYanuMu 1udpamu. bonbime mudps
JOJKHBI TPUBOAUTHCSI B TEKCTE KypCOBOM pabOThI B CTETIEHH, KPATHOU TpeM, IIECTH
win neBsaTu. llepen TeKCcToM KypcoBOil paOOThl Ha OTAEIBHOM JHUCTE MPUBOAMUTCS
coJlepKalllie C TMOCTPAHMYHBIM YyKa3aHUEM BCEX pas3AesioB paboTel. B KoHue
KypCOBOW pabOThl MPUBOAUTCS CIUCOK MCIOIB3YEMOU JINTEPATYpPhl U HOPMATHBOB C
00s3aTENIbHON CCBUIKOM Ha HUX B TEKCTE paOOThl C yKa3aHUEM HOMEpPA CTPAHULBI B
COOTBETCTBYIOILIEM UCTOYHUKE.

2. ACXO/HBIE JTAHHBIE.

HcxonaHble fdaHHbIE JUIsl  BBIIOJHEHUS KypCOBOW pabOThl  BBIIAIOTCS
npenojaBaTesieM WIM OepyTcs JaHHBIC, MOJyYEHHBIE B PE3yJbTaTe BBINOJIHEHUS
KypPCOBOT'O MPOEKTA MO CHELUAIBHOCTH U MAaTEPUAIIOB TPOU3BOJACTBEHHOM IMPAKTHKHU.

HcxoaHpIMU JAHHBIMU JIJ1S1 BBITIOJIHEHUSI KYPCOBOI pabOThI SIBIISIOTCS:

1. KonuyecTBO U TeIIoBasi MOIIHOCTh PEAKTOPOB.

2. ITapamerpsl pabouero Tena.

3. MomHOoCTh TemI0()UKAIIMOHHBIX 0TOOPOB TYpOUH.



4. dakTUYECKOE YMCIIO YACOB UCIOJIH30BAHUS YCTAHOBIICHHON
anexkTpudeckoit monHoctu ATOII.

5. [lnanoBoe U (paKTUYECKOE YUCIIO YACOB UCIIOIb30BAHUS MOITHOCTH

Ter10(h)UKAIIMOHHBIX OTOOPOB.

JIMUTEeNbHOCTh KaMITAHUH.

7. BenuunHa TOTUIMBHOM 3arpy3KH B OJJUH PEAKTOP.

=1

3. COIEP)KAHUE KYPCOBOWM PABOTHI.

[InanupoBaHKe yCTaHOBIEHHOU 3ieKTpruueckoil Mmomuoct ATOLI.

[InanupoBaHye KanuTalbHBIX BiOKeHU B ATOLI.

[InaHupoBaHKe TOTOBHOCTHU AJIEKTPOCTAHIIMH K HECEHUIO HAIPy3KH.

Pa3paboTka cxembl ynpaBieHHs, IDIAHUPOBaHKUE IITATOB U (HOHAA

3apmuiatel ATOLI.

5. I[lnanupoBaHHe CTOMMOCTH NIEPBOHAYAIBHOM 3arpy3Ku TOILJIMBA U
TOIJIMBHOM COCTaBJISIIOIIEN C€0ECTOMMOCTH ANEKTPUUECKON U TETIOBOM
sHepruu, orimyckaemoit ATOLI,.

6. [lnanupoBaHHe roIOBBIX U3EPHKEK IPOU3BOJCTBA U CEOECTOUMOCTH
ANEKTPUUYECKON U TETIOBOU dHepruu, otnyckaemot ATOLI.

7. IlnanupoBaHue Tapu(OB Ha OTIIYCKAEMYIO SJIEKTPUUECKYIO U TEIIOBYIO

AHEPIruUI0, NpUuObLIM U peHTtadensHocT ATOLI.

Onenka skoHoMuueckoit addpextuBHOCTH MHBECTUIUI B ATOII,

. AHaIM3 Pe3yJabTaTOB XO3AMCTBEHHOU nearenbHOocTH ATOL.

e

© ™

4. METOOANYECKHUE YKA3AHUSA K BBIITIOJIHEHHUTIO
KYPCOBOW PABOTBHI.

1. TlnaHupoBaHUe YCTAHOBJIEHHOM dj1eKTpUYecKkoil MomHocTH ATIL]

HomunanpHast oanexTpudeckass MOIIHOCTH OsiokoB ATOIL[ Moxer ObITh
OIpEelEIICHA 10 CIEAYIOLIEH YIIPOILIEHHON METOIMKE.

[lepBoHauanbHO pa3pabaThIBaeTCs TEIJIOBas cxema Kaxaoro Oioka. CorjaacHo
IPOTOTHUITY PEAKTOpa BHIOMPAETCS] YUCIIO KOHTYPOB, PELIAETCsl BOMPOC 00 YCTaHOBKE
CernapaTopoB Mmapa, MpomIieperpeBatesel, 4ucio UWIMHIPOB TypOuHbl. TeroBas
cxema OnokoB ATOIl gomxHa ObITH NMpUBeAeHAa B KypcoBoil pabote. Ilpumepsl
TETUIOBOM cxeMmbl coBpeMenHoi ATOL] npusenens B [15, 20].

Jlist onpenenenusi aOCOMOTHOIO BHYTPEHHETO K.I1.JI. HEOOXOJUMO MOCTPOUTH
IpoIleCcC pacIIMPEHUsl Mapa B TypOWHE Ha Is — JuarpaMMme W TpEACTaBUTh €ro B
KypcoBoii padote. [Ipumep nmocTpoeHuss TEpMOJIMHAMHUYECKOTO Tpolecca 0e3 yudera
noTepb TewIa g TypOMH ¢ JABYyMS  [WJIMHApPAMH, CemapaTopoM U
IIpoOMIIeperpeBaTesieM INpuBeleH Ha puc.l, rae Py — naBneHue mapa Ha BXon€ B
TypOuny, P; — naBneHue nmapa Ha BbIXOJ€ M3 NUIUHApPA Bbicokoro nasnenus (L[B/]),
P, — naBnenue napa B TeriopuKaimoHHOM otoope, P, — nmaBneHue mapa Ha BBIXOC
u3 uunuuapa uuskoro gasnenus (LHH/), T, — temneparypa napa npu Bxozae B LITH/I.
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TepMoanHaMuyecuii mponecc MOCTPOEH ISl CiIydasi, KOrja Ha BXOJA TYpOWHBI
MOCTYIAET CyXOW HACBIIIEHHBIN Map. DTOT ciay4yail aBisieTcsl HauboJiee XapakTEPHbIM
utst coBpeMeHHbIX ADC, paboTaroiux, Kak MpaBuiio, Ha HACBIIIIEHHOM Mape, 100 ¢
HE3HAYMTENIbHBIM TieperpeBoM mapa [20].

AOGCOIIOTHBINA BHYTPEHHUH K.I1.J. KOHJIEHCAIIMOHHOTO MOTOKA MPU HAJTUYHH
CenapalroHHOTO YCTPONCTBA U IPOMIIEPErpeBa MOKET ObITh OMPEIEICH KaK:

(H,+0,9-H)-n,
1 2 (1)

i+0,9 AH -
rne Hy, H, — anguabaTuyeckoe TemionaeHre NoToKa napa 10 NpoMexyTOYHOIo
cernapaTopa H IocCJIE;

I’k — SHTAJIBITUST KOHJICHCATA, BRIXO/ISIIETO U3 KOHACHCATOPA (OMPENeNsieTcs 10
TabJIMIIaM TEPMOJAUHAMUYECKOTO COCTOSIHUS BOJIBI M Mapa 10 BEIMYMHE TaBICHUS
napa Ha BbIXOJI€ U3 TYpOHHBI);

AH_ - yAEIbHOE KOJIUYECTBO TEILIA, IOJABEICHHOTO B IPOMIIEPErpEBaTElIe,

AH =1, -1,

n,; - BHYTPEHHMH OTHOCUTENIBHBIN K.11.1. TypOuHbl. CpeqHuii no TypOuHe

nf =(1,08+1,12).

77,; 3ABACUT OT HA4YAJIbHBIX IApaMETPOB I1apa, IapaMeTpoB IIPOMIIEPETPEBA,

KOHJICHCAaTOpa U Apyrux (pakTopos u jexuT B npeaenax 0,7 +0,9.
J7i KOHACHCAMOHHBIX 0JO0KOB (KOHICHCAIIMOHHBIX YaCTeH
TETUTOQUKAIIMOHHBIX OJIOKOB) K.II.JI. TP HOMHHAJIHLHOM PEKHME OTIPEIEISICTCS:

Tl =0 W T (2)
rae », - K.ILJ. TapoTeHepaTopa U TPaHCTIOpTa TeIuIa, OOBIYHO BEIMYUHA 7, JICKHT B
npeaenax 0,9+0,98;
7, - JIEKTPOMEXaHUUYECKUH K.II.J. yCTAaHOBKH, JEeKUT B npenenax 0,95+0,98.
HomuHnanpHas aekTprdeckas MOIHOCTh KOHACHCAITMOHHOTO 0J10Ka OyaeT
Ny =0, " (3)
rae £, - TEIIoBas MOLIHOCTh peakTopa, MBT.

[Ipm onpeneneHnn HOMUHAIIBHON 3JEKTPUYECKON MOIIHOCTH
TEMI0(PUKALUOHHBIX OJIOKOB HEOOXOUMO YUUTHIBATh, YUTO OHA CKJIAJBIBACTCS U3
MOIIHOCTH, BEIPA0ATHIBAEMOI Ha TEIIJIOBOM IOTPEOJIEHUH 7/, ¥ MOILIHOCTH,
BbIPA0ATHIBAEMON KOH/IEHCAIIMOHHBIM TIOTOKOM Iapa 7,

N = Ny + Ny (4)

DnexTpuyeckas MOUIHOCTh TEIIO(UKAIIMOHHOTO OJI0Ka, TEIUIOBas MOIIHOCTh

TEIJIOPUKAIMOHHBIX OTOOPOB W TEIUIOBAas MOIIHOCTb PEAKTOpa CBA3aHBI MEXKIY
co0Ooli ypaBHEHHEM TEIJIOBOTO OajaHca:

P Ty = Cor + o T, (5)
rae ¢., - 4aCOBOM pacxo[ TeIlla, UAYIIUI Ha BEIPAOOTKY IEKTPUUECKON MOILHOCTH

Ha TEIJIOBOM MOTPEOICHUY;
(Jop - 9aCOBOM pacXo0J TeIIa, UAYIINI Ha BRIPAOOTKY 3JIEKTPOIHEPTHH 11O

KOHJIEHCAIIMOHHOMY LIUKITY;



(y - MOIIHOCTb TEIUIO(UKALIMOHHBIX OTOOPOB TYPOUHBI.
Benuunnel, BXoasuue B (5) MOTYT OBITh OIIPENEICHBI CIETYIOINUM 00pa3oMm:
Cop =Far Ny =qop 3 O (6)
o = @y V7| (7)
TJI€ ¢4 - YACJIBHBIN pacxo/ Terjia Ha BEIPaOOTKY 3JIEKTPOIHEPTUH TTO
TEIO(UKALMOHHOMY ITUKITY:
_ 3600

Tom = j,?_ , Kx/kBt-1 (8)

9:« - YACIIbHAA BLIpa6OTKa QJICKTPOIHCPIUHU HA TCILNIOBOM HOTpe6JICHHH:

I = Hy 0pilf 1+ir)
e I:l;i" — IEI‘.:I' 2E00 K]_—[)K/KBT 9 (9)

I/I€ ‘r - OTHOCUTENbHAS BBIPA0OTKA AIEKTPOIHEPIUHU 32 CUET PEr€HEPATUBHOTO

MoJIOrpeBa KOHIeHcaTa, KoTopas coctasiset 0,15 +0,25;
ip - DQHTAJIBIIHUSA I1apa B 0TOOpE TYPOUHBI,

i'yr - DHTAJIBIIUS KOHJEHCATa 3TOrO Napa;
H, -annadaTndecKoe TEIIonaJieHue MOTOKa apa 10 TeIUIO(UKAMOHHOTO 0TO0pa.
J. - YAEIbHBIN pacXo/ TEIUIA Ha BEIPAOOTKY IEKTPOIHEPIUH 1O

KOHIACHCAIIMOHHOMY LUKITY:

_ 3600
qﬂ“_?? m? , KJDK/KBT -4

(10)
Takum o6paszom, u3 (6) MOKET OBITH OMpeIe/ICHa dJISKTPUIECKast MOIIIHOCTb,
BbIpaOaThIBaeMas Ha TEIJIOBOM MOTPEOICHUN:
Ny =36005-Lr  MBT (11)
[TockonbKy BCE BEIMUMHBL, BXOJSAIIME B (5), KpOME oz, U3BECTHBI, TO MOYKET
OBITh OIpeieieHa U AJIEKTPUYEeCcKasi MOITHOCTb, BbIpabaTbiBaeMasi 1o
KOH/ICHCALlHOHHOMY LIUKIIY:
N, = B .3600, MBT (12)
q.‘?{
YcraHoBieHHas anekTpuyeckas MOmHOCTh ATOL[ ecth cymMmMa HOMHUHAJIBHBIX
MOIIHOCTEW KOHACHCALMOHHBIX U TEIUIO(PUKALNOHHBIX OJI0KOB:
] M
_ F. F.
Ny= 2 W + 20" MBr (13)
il -1
r7e N — YUCJI0 KOHICHCAITMOHHBIX OJIOKOB,
M — yucio TermnodukannoHHbIx 6J10k0B ATIII,.



2. IlnanupoBanue kanutTaaoBaoxennii B ATIII.

Kanuranbnbie Bnoxkenus: B npoektupyemyio ATOL] MoryT ObITh OnpezaesieHbl
Ha OCHOBEe HH(MOpPMAIMKA O KaNWUTAIbHBIX 3aTpaTax B aHAJIOTHYHBIC AaTOMHBIC
DJIEKTPOCTAHIIMK. B Tex ciydasx, Korja CBEACHHUS O NPOTOTUIIE OTCYTCTBYIOT,
KaIlMTaJIOBJIOKEHUSI MOTYT OBITh ONPEEICHBI YKPYITHEHO, HAalmpuMep, Ha OCHOBE
CBEJICHUH O BEJIMYMHE yJACIbHBIX KAMHWTAIOBIOKCHUA B  COBPEMCHHBIC
OTe4YeCTBeHHBIE U 3apy0OexxHbie ATILI, koTopsie npuBeneHs! B [2,8,13].

Ecnim cBemeHms o0 TIPOTOTUIIE OTCYTCTBYIOT, HalpuMep, B CiIydae
npoektupoBanust ATOI[ ¢ SKCIEpUMEHTAIBHBIM pPEAKTOPOM, TO KalUTaJbHBIC
BJIO’KCHHSI MOTYT OBITh OIEHEHBI PUOIMHKEHHO 10 SMITUPUIECKIM 3aBUCUMOCTSIM

K, =K, [300. 0™ +570.107] (14)

K= K, [2250-(NEY" 4330.10°), (15)

0

rac de , Xz — KaluTaJIbHBIC BJIOKCHUSA B SAACPHYIO U OOBIYHBIC YacTH OJI0Ka

ATDII B nomnapax CIIIA;
Q — TerIoBas MOIIIHOCTh peakTopa B KBT;

#  HOMHHAJIbHAS JJIEKTPUYCCKas MOIIHOCTh O10Ka B KBT,

Ky — xospduuueHT UHAEKcAMM, YYUTHIBAIOIIMA POCT I€H HAa
POEKTUpOBaHUE U cTpouTenbcTBO ATOLl, 000pynoBaHre M €ro MOHTaX , 33/1a€TC
npernoaBaTenieM (KO3QGUIMESHT HHASKCAIIMKA IpUHUMaeM ot 1,2 1o 2)

B sanepHyto dacTth Onoka BXOAST  PEAaKTOp, IAporeHepaTop, Bce
BCIIOMOTATENIbHOE 000PYAOBAaHUE K HUM.

OO6mre KanuTadbHBIC BIOXKEHHS B OJIOK OMPEICTISIOTCS KaK CyMMa:

Ko =W+ 8g) Ko, (16)

K= o
TAC Sy ™ koD PUIMEHT yIOPOKAHNS KATUTATOBIOKEHHIT (COTIIACYeTCs ¢

Mperno/iaBaTesieM)

Ecau ADC umeeT HECKOJIBKO OJIOKOB, TO KaITUTAIOBIOKECHHS OMPEICIISTFOTCS
oo = #g £y, (17)

rJe #, — YUCIIO OJIOKOB.

B 3akiroueHne nMaHHOTO paslena JODKHA OBITh TPHBEICHA CTPYKTYypa
KalTUTAJIOBIIOKEHUH TIO BUAAM 3aTpaT (CTPOMTEIBbHBIC COOPYXXKCHUS M PabOTHI,
MOHTaX 00OPYJIOBaHHUS M MPOYUE PACXOJIbI). 32 OCHOBY MOTYT OBITh B3SIThI JJAaHHBIC,
npusezennsie B [13, C. 181].



HeoOxoaumo Takxke MPUBECTH CTPYKTYPY KAMHUTAIOBIOKEHUU MO 0OBEKTaM
(peakTop, maporeHepaTop, TypOoarperar, HpoOYHe 3aTpatrbl), AJs YEro MOXKHO
BOCIIOJIb30BAThLCS UarpaMMON, MpuBeAcHHOM B [8,13].

3. Ili1annpoBaHMe rOTOBHOCTH 3JIEKTPOCTAHIIMN K HECEHUIO HATPY3KH.

[InanupoBaHre TOTOBHOCTH  DJEKTPOCTAHIIMM K HECEHHIO Harpy3Ku
BBITIOJHSETCSI HAa OCHOBE IUIaHA BBIIIOJIHEHUS PEMOHTHBIX pabOT OCHOBHOTO
obopynoBanus ctanuu. [Ipu cocrapnennu rpaduka peMOHTHBIX pabOT HEOOXOIUMO
YUUTHIBaTh CIIEAYIOIIEe: BO-TIEPBBIX, OCHOBHOW OOBEM PEMOHTHBIX pPabOT JOHKEH
BBINIOJIHATBHCSI B JIETHUE MeECALbl, Korga HaOMI0aeTcs CHUKEHUE MaKCHUMyMa
Harpy3Kd OJHEpProCUCTEMBI, B cocTaBe KoTopoil pabotaer ADC; BO-BTOPBIX,
HEOOXOJMMO CTPEMUTHCS K PABHOMEPHOM 3arpy3Ke peMOHTHOTO TIepCcoHaIa.

[TpumepHas CTpyKTypa PpEMOHTHOTO IUKIIA JIJIsl CEpUMHBIX SHEPro010koB ADC
npuseneHa B [18]. Hopmsr mpoctosi ocHoBHOTO 000pynoBanust ADC B pa3IU4HBIX
BUJax peMoHTa mnpuBenaeHa B [18]. Ecnm Ha mpoekTHpyemMod — CTaHIUU
peyCMaTPUBAETCSl YCTAaHOBKA CEPUIHOrO0 O0OpYyIOBaHUs, TO MPH IUIAHWPOBAHUU
peMOHTa HEOOXOJUMO OPHEHTHUPOBATHCS HAa HOPMBI MPOCTOSl arperatroB, Haubosee
OJIM3KHUX MO0 YCTAHOBJIEHHON MOIITHOCTU K KOHCTPYKTUBHBIM OCOOEHHOCTSIM.

B atom pa3nene kypcoBoii paboThl HEOOXOIUMO MOCTPOUTH JIMHEUHBIN rpapuk
BBIBOJIA PEAKTOpa W TypOoarperaToB B PEMOHT U IMOCTPOUTH T'padHUK TOTOBHOCTHU
AIEKTPOCTAHLINH K HECEHHUIO HArpy3KH Ha IUIAHUPYEMBIA KaJeHAApHBIN rof. J{omKHbI
ObITh TAaKXE MPUBEACHbl PEMOHTHBIE LHMKJIBI M HOPMBI MPOCTOS OCHOBHOIO
o0opy10BaHUsI.

Meroanka nocTpoeHus TMHEHHOTro rpaduka 1 rpaduka roTOBHOCTH CTAaHLIUU K
HECCHMIO Harpy3KH npuBeacHa B [21].

Jlanee MOTyT OBITh ONpeZAeNieHbl IUIAHOBBIE 3HAUEHUSI OAKCIUTyaTallMOHHOU
TOTOBHOCTHU M KO3()(PUIIMEHTa IKCIUTYaTaIMOHHON TOTOBHOCTH.

OKCIulyaTallMOHHasi TOTOBHOCTB OIPEAEIISIEM KaK:
.
S =Ny'£m__zlf"rpmi"ﬁrmi , KBT"4, (18)
i
TJI€ ‘wpy — IUTAHUPYEMBIN MIepUo/] (KaJICHIapHBIA o), paBHbINA 8760 yac;
t)e, i — BPEMS IIPOCTOS B TUIAHOBOM PEMOHTE i-T0 0JI0Ka;

N es — MOIIIHOCTB OJIOKA, BBIBOAMMOTO B IIJIAHOBBIA PEMOHT.

[1naHoBBIM KO3()PUIUEHT TOTOBHOCTH:
9?1.‘!
e 2
am !
N, by
B 3akmrouenue paszzena onpezenseTcs MmiaHoBas BhIPpaOOTKA 3JIEKTPOIHEPTUU
Y TUTAHOBOE YHCJIO YaCOB UCIIOIb30BaHUS YCTAHOBICHHOW MOIITHOCTH.
[1nanoBas BbIpabOTKA 3MEKTPOIHEPTHH MOKET ObITh OMpPEEICHA CIIETYIOIIUM
obpazom:

(19)

il (20)

B a0



roe  K;— KOdPQUIMEHT 3arpy3Kd, VYUWUTHIBAIOUIMN pexuM paboThl

AJIEKTPOCTaHIIMM B CcyToyHOM Tpaduke Harpysku. s ADC, pabotaroumx
UCKJTIOYUTENHHO B 0a3nce CyTOYHOTO Tpaduka, MOKHO MPUHATh &, =0,7+0,8 .

[limtanHOBOE YMCIO YAaCOB MCIOJIb30BAHUSI YCTAHOBJIEHHOW MOIIHOCTH CTaHIIMHU
OIpENEIACTCS KaK:

e

B = ? , dac (21)

]

4. Pa3paboTka cxeMbl yIpaBJieHUs, IVIAHUPOBaHUE MITATOB U oHIA
3apa6orHoil miatsl ATIII.

JIJis IpOEKTUPYEMO# SJIEKTPOCTAHIIMH C yYETOM TEXHOJOTHYECKOHW CXEMBbI U
€MHUYHOW MOIITHOCTH arperatoB pa3pabaThIBacTCsl OpPraHU3AIMOHHAS CTPYKTypa
ynpasieHus. [Ipy 3TOM MOXHO BOCITOJIb30BAaThCS CBEIICHUSIMU, MPUBEIACHHBIMHU B
[3,4,9].

OOmiasi YHCIEHHOCTh IIepCOHAja CTAaHIMKM B YKPYITHEHHBIX pacyeTax
OTIpesIeNsAeTCs MyTEM YMHOXKEHHUsS IITaTHOTO Kod(h(duIlMeHTa Ha YCTaHOBJICHHYIO
MOIIHOCTb. IIITaTHBINA KO3 GUITUEHT MOXKeT ObITh onpezeieH u3 [13, C.208-209]:

# M

xepczmm' »

OcHOBHOM T010BOM (POH]T 3apIUIaThl MPOU3BOICTBEHHOTO nepcoHana no ATIL]
oTpeieNsieTcs Kak:

Hf:'}gmm'wy'@:d'ﬂ+&xpj, (22)
TJIC #,, — IITATHBIN KO3 duiment [13, C.208]);




N, — YCTAaHOBJIEHHAs1 MOIIIHOCTb;
&%, — cpenHerooBoil (GoH 3apIuiaTel Ha ogHOro venoBeka. g ATOL] BenuunHa
&7 coctasisier 3-5 MPOT, rnpe MPOT — MuHuManbHON MECSUYHBIA pa3Mep OIIaTh

TpyJa, CAe BEpPXHUU mpenen Oepercs A CTaHIUU ¢ OoJIbIIEH YCTaHOBJIEHHOM
MOIITHOCTBIO; &, — IpeMHanbHbIi oy (20-40%) ot 3apaboOTHOI ILIATHI;

[Tomumo Qonnma ocHoBHOM 3apabotHoi miatel ATOL] dopmupyer ¢onn

) o dha
JOTIONTHUTENBHOM 3apaboTHOM muatel  #%", M3 KOTOPOTO OCYINECTBIIAETCS OILIATa

OUYEPETHBIX OTITYCKOB M IPYTHE BHITIIATHI HE CBSI3aHHBIE ¢ paboynm BpemeHeM. DoH]T
JIOTIOJTHATEIPHON 3apabOTHOM IIaThl OOBIYHO ompenensercs B mporeHTax (8-10%)
oT (hOH/1a OCHOBHOM 3apabOTHOM MJIATHI:
don . i)
H = 0,08+ 0,1y H”

TosHeiit oI 3apaboTHOI MIaThl, BKIOUarommii B ce6st ,,"" u M,
SBISIETCS OOBEKTOM JJISl YILIAThl CTPAXOBBIX B3HOCOB. EjuHbIN Tapud cTpaxoBBIX
B3HOCOB cocrtaBisier 30%, wu3 koroporo 22% TOMICKUT TEPEUUCICHUIO B
[Tencuonnsii poua, 5,1% - B @oHx MeauuMHCKOro crpaxoBaHus U 2,9% B DoHA
COITMAJILHOTO CTpaxoBaHMs. TakuMm 00pa3oM, MOTHBIC 3aTPaThl HA 3apabOTHYIO TUIATy
MPOU3BOJICTBEHHOTO TIEPCOHAa C YYETOM CTPaXOBBIX B3HOCOB, OTHOCHUMBIEC Ha
ce0eCTOMMOCTb OTIYIICHHON MPOYKIIMN COCTABISIOT

H_ =M™ g™y ECH (23)

5. IlnaHMpoBaHHe CTOMMOCTH MEPBOHAYAJIBHOH 3arpy3Kd TOIUIMBA W
TOIUIMBHON  COCTAaBJAKOIIECH ce0eCTOMMOCTH  JJIEKTPHUYECKOH U
TEIJI0BO# JHepruu, ornyckaemoun ATIII.

3arpatel ATOIl Ha sjepHOE TOIUIMBO B COOTBETCTBUU ¢ [8] mpuHsATO
paccuMThIBaTh HCXOJd W3 ycTaHOBIEHHOW I1eHbl TBC co CBeXHMM TOIUIMBOM,
noctaBimsiembix Ha ATOI[ (dbpanko- ATOIIl), 6e3 ydera CTOMMOCTH ypaHa H
TUTYTOHUSI, HAKOTJIEGHHOTO B OTpa0OTaHHOM TOIUIMBE M PACXOJIOB MO XUMHUYECKOU
nepepaboTke oTpaboTaHHOTO TOoIUMBa. B m3aepkku Ha TorummBo ATOIl BxomsT
TaK)K€ pacxoJibl M0 BBIJIEPXKKE OTpaboTaHHOro TorimBa B OacceitHax ATOLl. Torma
yAEIbHAs CTOMMOCTB SAEPHOrO TOIUIMBA 3a MEPUOJ KaMIAHUM C OJHOPOJHOU
TOIUIMBHOM 3arpy3KOU ONPENEITUTCS:

Ap= Ay + H g + F oy + o + oy (24)

A€ #,;. — yIA€IbHAS CTOMMOCTh MCXOJIHOTO MPOAYKTa (MPUPOAHOTO ypaHa)

MO3KET OBITh onpenencHa u3 [13, ctp.237], [8, c1p.196];
¥ . — yAenbHas CTOMMOCTh oboramieHHoro ypana [13, ctp.237], [8, c1p.239];
¥, — YylhelbHas CTOMMOCTh wu3rotoBienuss TBC, BkiIodas CTOMMOCTH

iz

KOHCTPYKTHUBHBIX MatepuaioB [13, ctp.239], [8, c1p.328];
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# ., — yaenbHas croumoctsh Tpancnoptupoki TBC x ADC (10-20%);
H .»— YIEIbHAsg CTOMMOCTb BBIJEPKKH OTPAa0OTAaHHOI'O TOIUIMBA B OacceiiHe

ADC ne menee 5 net (~ 25 non/kr).

TomnuBHas COCTaBJISAIONIAs cebeCcTOMMOCTH AIIEKTPOIHEPTUH,
BbIpa0aThIBa€MOM IO KOHJEHCAIIMOHHOMY LHKIY B TEIUIO(UKAIIMOHHBIX TypOMHAX
OTpeIeIsIeTCs:

1 #
ax r
= 5 .=, pyo/kBt'u 25

rae 4, — CTOUMOCTb TOIUINBA, PYO/KT;

5 — cpemmss riayOuMHa BBITOpaHHUS sIEpHOrO TorumBa, MBT-CyT/T.

3nauenne ¥ U PA3IMUHBIX TUIOB PEAKTOPOB M PasHOM CTEIEHH OOOTaIleHHS
npuseneHsl B [8, C.89].
7y — K.JILJ. KOHIECHCALMOHHOr0 0JI0Ka (KOHIEHCAMOHHOM YacTH OJI0Ka).

TonnuBHasA COCTaBJISIOIIAs ce0ecTOMMOCTH IEKTPOIHEPTUH,
BbIpa0aThIBa€MON Ha TEIUIOBOM TMOTPEOJICHUU, ONpENeNsieTcs B  CIEAYIOIIeH
IIOCIIEI0BATEIBbHOCTH:

TonnuBHAsg  cOCTaBIsAOMIAs  TEIJIOBOM  DHEPruH,  OTIyCKaeMoOul  Ha
TypOoarperarsi:

. 1 H

Cy = WE—;M , pyo/kBTu (26)

rae #, — K.ILA. HaporeHeparopa U TpaHCcnopTa TEIa.

CormacHo  (u3MuecKkOMy  METOJNy  pacHpelesIeHHs  3arpaT  MEexay
AIEKTPUYECKOM M TEIJIOBOM B3HEpruel npu KOMOWHHPOBAHHOM IMPOU3BOJICTBE
YCIIOBHO MPUHUMAETCS, YTO TEIJIO OTIYCKAETCS HE U3 TEIUIO(UKALIMOHHBIX OTOOPOB
TypOOarperaToB, a HEMOCPEACTBEHHO U3 MaporeHeparopa. B cooTBETCTBUU C ITUM
JOIYIIIEHUEM TOIUIMBHAS COCTABIIAIOIIAs CEOECTOMMOCTH TEIJIOBOM YHEPTUU OYZET:

Cf=Cr , py6/kBr-u (27)
TonnuBHas COCTaBISIONIAs cebeCTONMOCTH 3JIEKTPOSHEPTHH,
BBIPa0ATLIBAEMON HA TEIIOBOM MOTPEOIEHUH TOTIA OIPEAEIISIETCS:

Cr?r =Cr gop , pyo/Bt-u
(28)

6. IliaHupoBaHMe TroI0BLIX H3/IeP:KeK MPOU3BOJACTBA U €e0eCTOMMOCTH
3JICKTPUYECKOM M TeNJIOBOM JHeprum, ornyckaemon ATILL.

[Ipy mIaHUpPOBAaHWUU TOAOBBIX W3ACPKEK HA IPOM3BOACTBO IMPOAYKIIUH
COCTaBIISICTCSI CMETa CO CJICAYIOIIMMH OCHOBHBIMH JKOHOMHYECKUMHU JJICMCHTAMH
3aTpar:

1. TomnuBo;
2. 3apaboTHas TUIaTa Co BCEMU HAYUCIICHUSIMU;
3. amopTH3aIus;

11



4. mpouue pacxoJbl.
6.1 IlnanupoBaHue roJ0BbBIX U3/IE€PKEK HA TOILUIUBO.

['ofoBbIe HM3ACPKKA HA TOIUIMBO MOTYT OBITh OIpPENeCHBl CIETYOIINM
obpazom:

Hp=Cy 3+ 0 -3 +Cy O | (29)
I7€ (e — KOJMYECTBO TEIJIOBOM SHEPrHM, OTHYLIEHHOM MNOTpeOuTeNsiM B
TeueHHe roja:
e = O oy g (30)
(2, — MOIITHOCTb TeMI0(MUKALMOHHOIO 0TOOpa Typboarperara;
},, — 91CII0 YAaCOB MCIIOJIb30BAHUS MOIITHOCTH TEIUIO(PHUKALMOHHBIX 0TOOPOB;
#,, — YACJIO TEMI0(UKaIMOHHBIX 010Kk0B Ha ATOIL;

9:« - BI)Ipa6OTKa QJICKTPOIHCPIUHU HA TCIINIOBOM HOTp€6JI€HI/II/II

Sr =3¢ o, kBr-u (31)
9;: — BBIpa6OTKa SJICKTPOIHECPTHH 110 KOHACHCAITMOHHOMY ITHUKITY:
5':{:5'::;3_31":”;;'%_3;",1(}3?‘1 (32)

* —rofoBas BeIpaOOTKa dnneKTpudeckoit seprun ATOLI;
k, — IUIAHOBOE YMCJIO YacOB HCIOJIb30BAHUS YCTAHOBJIECHHON MOIIHOCTH
CTaHLUU.

[lepBbIe ABE COCTABISIOLIME BhIpaXKeHUS (29) onpeaenstoT MIaHOBbIE IO0BbIE

M3ICP)KKHM Ha TOIUTMBO J; , 3aTpadeHHbIC Ha BBHIPAOOTKY 3aIlIaHUPOBAHHOTO 00BEMa

AIEKTPOIHEPTUH, a TOCIEAHSS COCTABISIONIAs — IJIAHOBBIE TOJIOBBIE M3JEPKKU Ha
TOIIIMBO /{3 , 3aTPa4Y€HHOr0 Ha BBIPAOOTKY TEIIOBOM SHEPIUHU.

Mo3kHO UCTIOIB30BaTh JIAHHBIC U3 1.5
6.2 IlnanupoBanue U3jeprKeK HA 3apabOTHYIO ILIATY.
[Ipy kanbKyISIUUM CEOECTOMMOCTH HSHEPIMU YUMUTHIBACTCS 3apIljilaTa BCETO

IPOU3BOJACTBEHHOr0O  NE€pcoHajna  cTaHuuu.  [ogoBol  (oHA  3apruiaTel
IIPOU3BOICTBEHHOI'O MEPCOHaa CTAHIUU /1, pACCUUTHIBAETCS] HA OCHOBE BBIPAXKEHHUSI

(23).
6.3 IlnanupoBaHue roI0BbIX U3/IePKEK HA AMOPTHU3AIHIO.

AmoptuzanuonHeie otuncieHus Ha ADC /, onpenensitoTcsi Ha OCHOBE HOPMBbI
amoptuzaruu A, = 3,2+3,7 % B ron (MeHbIIee 3HaUeHHEe HOpMBI Oepetcs maiss ADC

MaJioit MOIITHOCTH). ['010BbI€ aMOPTU3AIIMOHHBIE OTYUCIICHUS OTIPEICIISITCS:

12



Kﬂlﬁl{ ) Hﬁm
100 (33)

6.4 IlnaHupoBaHHe MPOYUX PACXOI0B.

Ha ADC nons mpoumx pacxonos #,, Kyda BXOIAT BCIIOMOTaTEIbHBIE
MaTepHuaJbl, IOKYITHAS BOJA, U3JEPKKH HA PEMOHT OCHOBHOTO M BCTIOMOTATEIHHOTO
o0OpyZOBaHUs, YCIYyTH CTOPOHHHUX OpTaHU3AIMHA, YCIYTH BCIIOMOTATEIbHBIX
MIPOU3BOJICTB Y MPOYHE, 3HAYUTEIHHO OOJIbINE, UeM Ha TEIJIOBBIX cTaHusax. [Ipoune
pPacxopl MOTYT OBITH OITPEACIICHBI B CICAYIONMUX pa3Mepax (B MPOIEHTAX) OT CyMMBI
Ha aMOPTH3AIUIO U 3apIUIaTy:

e st ADC momHOCTEIO 10 25 MBT —40%;
o st ADC momHoCTEIO 10 25 — 50 MBT — 27%;
e i1 ADC morHOCTEIO 10 50 — 100 MBT —20%;
e st ADC momHocTtsio 10 300 — 1000 MBT —12%;
o i1 ADC morHOCcTEIO 10 1000 MBT 11 BRIIlIE  — 10%0.

6.5 [osauble rogoBbie u3aep:;kku ATIL Ha MPOU3BOACTBO I1eKTPUYECKOM
U TeIJIOBOM HEePruu

Hysn=He+H +H +H, (34)

6.50mnpenesienne ce6eCTOMMOCTH eIMHUIIBI JJIEKTPOIHEPTUH
CebecTouMOCTh €IMHUIIBI BEIPAOOTaHHOM IEKTPOIHEPTUHU:

Hy
CB = n_f -
3ehrp (35)
OTnyiieHHas 3JeKTPOIHEPTHA ¢ YYETOM MOTEPH HA COOCTBEHHOE MOTPEOIICHUE
ADC -5-7%:
Ce6eCcTOMMOCTD €MHHIIBI OTIYIIEHHON JIEKTPOIHEPTUH:
H
CO — A3C
3o

[TonmydyeHHble pe3yiabTaThl MO H3AEPKKAM M CEOECTOMMOCTH CIEQYeT OTpa3uTh B
Tadnuie
TabOmuma 2
PesynbraThl pacuéra ce0eCTOUMOCTH
Bun 3HayeHue
N3 aepxku Ha TOTLJIUBO, p)o.
AMOPTH3aLIMOHHBIE OTYUCIICHHUSL, pYO.
3apaboTHas miara, pyo.
OTuwnciiennst BO BHEOIOKETHBIE OHIIBI, p)O.
[Tpoune uznepxku, pyo.
KonunuecTBo BoIpaOOTaHHOM 3JIEKTPOIHEPTUHU, KBmy
KosinuecTBO OTIYIIEHHON AIEKTPOIHEPTUH, KBmu
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CtouMOCTh BIPAaOOTAHHOMW AJIEKTPOIHEPTHH, pyO/KBmu
CTOMMOCTB OTIYIICHHOH 3JIEKTPOIHEPTUH, pyO/KBmy

6.6 CoxkpaneHHasi KAJIbKYJAUHs ce0eCTOMMOCTH OTIYIEHHO
JIEKTPUYECKOM U TENJIOBOM IHEPrum. (MOXKHO He ONpe/iesisiTh)

Metonuka kaiabKynsauuu cebectoumoctd sHepruu Ha ATOL] mpousBoauTcs
ananornyHo TOI[ u oHa ocHOBBIBaeTcA Ha (PU3HMUECKOM METOJE paclpeaeiieHUs
3aTpar, npuBeaeHHoOro B [7,9,16]. [Ipu ninanupoBaHun ce0ECTOUMOCTH OTITYIIEHHON
AIIEKTPUYECKON U TETJIOBOM SHEPrUM HEOOXOAMMO 3arlOJHUTh TAONHIly 2 , a TaKxKe
NPUBECTH B KypCOBOM paboTe BCE MPOMEKYTOUHBIE pACUEThl, CBS3aHHBIE C
KaJIbKYJISIUEH ce0eCTOMMOCTH SHEPTHH.

[Ipu pacuere ceOGECTOUMOCTH OTIYUIEHHOM 3JIEKTPUYECKONM DHEPruu
HEOOXOJMMO YUYUTHIBaTh, YTO PACXOJ] SJIEKTPOIHEPTUU HA COOCTBEHHBIE HYK[bI
ATOI] cocraBinser S+7% OT rojioBOi BEIPaOOTKHU AJNEKTPUUECKOM SHEPTHUH

9 -3, (36)

[Ipu npubamkeHHOM pacyeTe ce0ECTOMMOCTH TEIUIOBOM SHEPrUUM MOYKHO HE

YUHUTBIBATh PACXO/] TEIUIA Ha cOOCTBEeHHBIE HYk bl ATIII.

wa 9@@'

Tabmuma 3
Kanbkynsinust ce0ecTouMOCTH JEKTPUYECKOi U TerioBoi aneprun ATIL]

OJIEMEHTHI 3aTpat Pacnpenenenue 3arpar
DIeKTpo?- Terto-
Hanmenosanne 3apmara
Ne 9 Torum Awmoptu | Ilpoune Heprus JHeprus
crarei C Ha4ucC Bcero 5 3
BO 3alMsa | pacxomsl 10 10
JICHUSIMH % %
pyo pyo
1 2 3 4 5 6 7 8 9 10 11
PeaktopHbIil ex
1 (c mapore-
HEPaTOpaMH)

TypOunHsIii 1
2 | DIEKTpUYECKUI
nexa

OO0111ECTBEHHBIE
pacxo bl

Hroro 3arpar
4 | Pacnpenenenue
3arpar

Ha
3IIEKTPOIHEPTHUIO

Ha
TEIJIOPHEPT HIO

ONEeKTPOIHEPT U
pyO/kBt- u

Tenmosneprus
pyo/T" Ix
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7. IlnanupoBanue TapudoB Ha OTHYCKaeMYK) TeIJIOBYID H
3JIEKTPUYECKYI0 JHEePruio, NpudbLIn U pearadeabHocT ATILI.

[Ipu nnanupoBaHuu TapudoB HA OTIMYCKAEMYIO BJIEKTPUUYECKYIO U TEIJIOBYIO
HHEPTUI0 UCIOJIB3YETCS] METOJI IKOHOMHYECKHM OOOCHOBAHHOTO YPOBHS JOXOAHOCTHU
uHBeCcTUpOBaHHOTO KanuTaida B ATOLl. DxoHomuueckn OOOCHOBaHHBIM YpPOBEHb
JIOXOJTHOCT MHBECTHUPOBAHHOTO KanuTtala onpenensercs denepanibHON C1yK00H 1Mo
tapudam (PCT) Ha OCHOBaHMU MPOTHO3a OQPHUIMATHEHOTO YPOBHS HHEOIAIUN Ha
IUIAHUPYEMBI MEPUOJ C YYETOM CTOMMOCTH AOJITOCPOYHOIO 3a€MHOI0 KaluTania,
CJIOKUBIIECHCS HA phIHKE. YKa3aHHBI YPOBEHb JOXOAHOCTH HE JOJKEH MPEBBINIATH
JNEUCTBYIONYI0 CTaBKy peduHaHcupoBanus LlentpanbHoro Oanka Poccuiickoi
denepaliu, HO HE MOXET OBITh HUKE MUHUMAILHON JOXOMHOCTH TOCYJaPCTBEHHBIX
obomuranuii  Poccmiickoit ®enepanmu [11,12]. B kypcoBoii paboTe IT0XOIHOCTH
WHBECTUPOBAHHOTO KanuTaia /[,y 3aaaetcs npemnoaaBatenem (mpuaumMaem 13-15%)

BennunHa 10JIroCpOoYHOrO0 MHBECTUPOBAHHOTO KaUTana IPUHUMAETCS PaBHOM
KanuTaioBioxkeHusm B ATOII.

Torga skoHOMUYeckHn 0OOCHOBAaHHBIN ypoBeHb OanaHcoBoil mpuoObLIM ATIL]
OTIpEEISAETCs CIEAYIOIUN 00pa3oM:

i
Hp. = K. =
Py A3 Ton0n (37)
rae K, 5c — kanutanoBiaoxeHus B ATOL,
Heo6xonumas rojioBasi BajoBasi BIpy4Ka OMPEACIISIETCS KakK
BB =My +10p, (38)

rae U 5c — ronosbie uzaepkku Ha ATOL.

[IpousBoauteny, OCYILIECTBIISIOIINE KOMIIJIEKCHOE IIPOU3BOACTBO
AJIEKTPUUECKOM M  TEIUIOBOM JHEPruH, YCTAHABIMBAIOT JUIsl TOTpeOUTeNen
cienytronue Buabsl TapudoB. i moTpeduTeneit aeKTpUudecKon YHEPTUU:

1. OnHocTaBOYHBIA Tapu@, BKIOYAIOMUNA B Cce0S TMONHYIO CTOMMOCTD
ANEKTPUYECKON SHEPTUH.

2. JIyxctaBouHblii Tapu@, BKmouarommii B cebs craBky 3a 1 kBT wac
DIEKTPUYECKOW OHHEPrMM W CTaBKy | KBT 3asgBIE€HHON 3IJIEKTPUYECKOU
MOITHOCTH.

3. OpnHoctaBouHsIi Tapud, muddepeHnnpoBaHHBIN MO 30HaM (Jacam) CyTOK.
[ToTpeOuTenn camMoOCTOATENHLHO BBIOUPAIOT [JIsi TPOBENCHUS PACUETOB 3a
AIEKTPUUECKYIO SHEPTHUIO OJMH U3 YKA3aHHBIX BAPHAHTOB Tapu(OB.
Jlnst moTpebuTenel TEMJIOBOM SHEPIHH MPETyCMaTPUBACTCS OIMpESICHHE
OJIHOCTABOYHBIX U JIByXCTAaBOYHBIX TapU(DOB.
B kxypcoBoii paboTe NMpuUHUMAETCS, YTO DJICKTPUYECKAsl M TEIJIOBas SHEPrus
MOTPEOUTEIISIM PeATM3YETCsl TOJIBKO M0 OJTHOCTABOYHBIM Tapudam.
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OKOHOMHYECKH OOOCHOBAaHHBIA ypOBEHb OJIHOCTaBOYHBIX Tapu(poB Ha
AIIEKTPUYECKYIO U TEIUIOBYIO SHEPIHIO PACCUUTHIBAETCS CIAEAYIOIUM 00pa3oM:

*’H:a:a +K:a:a -HpE

Ty=
aa:me !
T = Heg+1lpy - (1= Ky)
! QM?! ! (39)
rae My, Ury; — 1UIaHOBBIE TOJOBBIE W3AEPKKU Ha IPOU3BOJICTBO
AIEKTPUYECKON U TETUIOBOU dHEPTUU;
H
Kyy=—2
H e (40)
Hanor Ha npuObLIb, KOTOPBIA YIUIAUUBAETCS 3JIEKTPOCTAHIUEH:
H,=02 I, (41)

Ywucras HpI/I6BIJIB, ocCTaromasACia B PaCIOpPsKCHUHU J3JICKTPOCTAHIMWHU, IIOCIIC
YIUIaThI HAJIOT'a HAa HpI/I6I>IJ'ILI

Ilp, = Iip; — H, (42)
061112151 pCHTa6eHBHOCTL QJICKTPOCTAHIIUU OIIPCACIIACTCA KaK:
- ip;
* oo+HOC! (43)

rie (¢— OanmaHcoBasi CTOMMOCTb OCHOBHBIX (QoHnoB ATOLl (mnsa HOBOH

AIIEKTPOCTAHIIUUA MOXKET OBITh MIPUHSATA PABHON BETMYMHE KAMMUTAIBHBIX BJIOKEHUN B
ADC);
HOC— CyMMa HOPMHUPYEMBIX OOOpPOTHBIX CpPEACTB (MOXET OBITh HPHUHSITA

paBHOM CTOMMOCTH ITEPBOHAYAIBHON TOIUIMBHOM 3arpy3ku B peaktop ATDI).
Pacuetnas peHTabENbHOCTD AJIEKTPOCTAHITUU:
I,
By =y (44)
O+ HOC

8. Ounenka s3xoHomuveckoii 3¢pdexktuBHocTH nnBecTuunii B ATILI.

Paccuurannbie BbIlll€ IUIAHOBBIE IOKA3aTENd XO3AMCTBEHHOM JESTEIbHOCTH
ATOLl He mNO3BONSIOT HMHBECTOPY MNPHUHATH OKOHYATEIBbHOE pEHIEHUE O
1ejaecoo0pa3sHoCcT MHBEeCTHpOBaHusa cpenctB B ATOIl B wacTHOocTH mOTOMY, YTO
MPOCKTUPOBAHUE U CTPOUTEIHCTBO IHEPIEeTUYECKUX OOBEKTOB OCYIIECTBIISIETCS B
JIIUTEIbHbIE CpOoKU. [loaTOMy 111 OLIEHKH DJKOHOMHUYECKOW 3h(PEeKTUBHOCTH
WHBECTHUIIUNA B DHEPreTUYecKue 00bEKThl HEOOXOAMMO YUUTHIBATh (PAKTOP BPEMEHH.
[Tox mociieTHUM MOHUMAETCS YUET Pa3HOBPEMEHHOCTHU OCYILIECTBICHUSI UHBECTUIINM,
MIPOU3BOJICTBEHHBIX U3IEPIKEK U MOTYyUCHUS TPUOBLIH.

B kadectBe KpuTepueB IKOHOMHYECKOW H(P(PEKTUBHOCTH HMHBECTUIUHN
HauOOJIbIIIEE PACTPOCTPAHCHUE TMOJYUYMUISIA: YHUCTBIN, JUCKOHTUPOBAHHBIA JOXO],
WHJIEKC PEHTAa0eIbHOCTH TIPOEKTa, CPOK OKYIMaeMOCTH W BHYTPEHHsS HOpMa
JOXOHOCTH mpoekTa [5,6]:
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1. Ywucteiit npuBenennsiit qoxoxn (UI11).
JIaHHBIA KPUTEPU OMTUPAETCA HA JBA ITOJIOKECHUSA:
1) nydiiuii mpoekT obecrneunBaeT Oobliee 3HaUCHHUE J0X0/1a;
2) pa3HOBpPEMCHHBIC 3aTpaThl (HOXOJbI) HMMCIOT HEOIHMHAKOBYIO
CTOMMOCTH JJIsl UTHBECTOPA.
B cooTBeTcTBUU ¢ 3TUM KpUTEpPUEM JYUYIIUM IPOEKTOM OYJET TOT, KOTOPBIH
obecreunBaeT Oompinue 3HaueHUs UIT/1:

r D:r
I =

ZTery | (45)
rae D¢ — uncthiii 10xo/ B t-0M rojy, CyIecTBOBaHMS IIPOCKTa:

D, =1p,+A-K,

rae Ilp;, A, K{ — COOTBETCTBEHHO 4YHMCTasi MPUOBLIb, aMOPTU3ALIUS U UHBECTUIIUU B
t-om rony.

T =T+ T

AN

r1e 1emp, Toxens — BPEMS CTPOUTENBCTBA M DKCILTYaTalluU IIPOCKTHPYEMOIO OOBEKTA.

3nayenue UYIIJ[ momkHO OBITH MOJOXKHUTEIBHO, YTO O3HAYaeT, YTO B pe3yJbTaTe
peanm3anuyi TMPOEKTa OyAeT TOJyYeH MOOXOJd ¢ y4eToM (hakTopa BPEMEHHOTO
o0€eClICHUBAHU JICHET.

®dakTop 00ECUECHUBAHUSA JICHEXKHBIX CPEACTB C TEUCHHEM BpPEMEHHU
VUYUTBIBAETCS  MPOLEAYpPOH  JAUCKOHTHUPOBAHUSI C  HCIOJIb30BAHHEM  CTaBKHU
TUCKOHTUpOoBaHUsA I. OOOCHOBaHWE BEJIWYUHBI I SBJISETCA JOCTATOUYHO CIIOKHOU
3a/1aue, Ipu TOM ATO 3HAYHUE HE SBJISIETCS BEJIMYMHON MOCTOSIHHOM, a MEHSAETCS B
3aBUCUMOCTH OT OOIIEro COCTOSIHUS OKOHOMHUKH CTpaHbl, TJ/I€ IJIAaHUPYETCA
peanu3aius MpoeKTa, Tak U OT OTPACIEBBIX OCOOCHHOCTEN peain3yeMoro mpoekra. B
oO011eM citydae I' MPpUHSATO ONPEACIISITh KakK:

F=r +"}m

r7ie I'; — JOXOJAHOCTh TOCYAapCTBEHHBIX JOJTOBBIX 00s13aTeNbeTB PD, koTOpas
ompenensieT ~ MHUHUMAIbHBIA ~ ypOBEHb  JOXOAHOCTH 1O  OE3PHCKOBOMY
WHBECTUPOBAHUIO CPEACTB (0OBIYHO COCTABIISAET 6-/% TOIOBBIX);

rae Iy — TPEMHS 3a PHCK, 3aBHCAIIAs OT OTPACIEBOM OCOOEHHOCTH
peanu3yeMoro MpoeKTa, a TakKe CKIOHHOCTH HWHBECTOPOB K PHUCKY B pa3HBIX
YCIOBHAX PHIHOYHOM KOHBIOKTYPBI. [IJIs1 SOHEPI€TUKH I, COCTABIAET 4-8%0 TONOBBIX.
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Ha mpakTuke 0OBIYHO MPUHUMAETCS, YTO 3HAYEHUE I HE MOXKET OBITh HIDKE
JIOXOAHOCTH IO JIETIO3UTaM HaJIeKHOTO OaHKa.

2. HWupexc peHTabenbHOCTH MPOEKTA.

B cooTBercTBUM ¢ O3TUM KpUTEpUEM JYy4YIIMA TPOEKT oOOecreunBaeT
MakCUMajbHOE  3HAuU€HHWE  HWHAEKCAa  pPEHTa0eNbHOCTH  mpoekTta.  MHmekc
PEHTa0EIbHOCTH WHBECTUIIMOHHOTO MPUBJIEKATEILHOTO MPOEKTa JIOJDKEH OBITh
OOJIbIIIE €IUHULIBIL:

r H:r
R_“{l +r)'

5 (46)

o (1+7)

I,=Ip,+4

T=TW+T

b

3. Cpok oKymaeMoCTH UHBECTHUIIUH.

CpOK OKYIIaCMOCTH I/IHBGCTI/IHI/Iﬁ C yUCTOM (baKTopa BPCMCHH MOZKCT OBITH
HaﬁIICH IIyTEM PCIICHUA CIICAYIOIICTO YPAaBHCHUSA OTHOCUTCIIBHO TOK:

ek Z '11+ e (47)

Kak BugHO U3 (47) CpOK OKYIIa€MOCTH MPOEKTa — 3TO 3HAYCHUE {, TPH KOTOPOM
YIIJ paBen 0. Jlydmum Oynet BapuaHT MHBECTUPOBAHUS CPEACTB, 00ECIIEUMBAIOIINN
MUHUMAaIbHOE 3HaYeHue 7 ,,.

B cnydasix, korga Cpok WHBECTHPOBAHMS CPEICTB B PEAM3YEeMbIH MPOCKT
OTHOCUTEIHHO HEOOIBIION ( HECKOJIBKO JIET), a BEIMYMHA JIEHEKHBIX MOCTYIUICHUN
M0 TOJlaM MEHSAETCS HE3HAUYNWTEIbHO, CPOK OKYIMAaeMOCTH WHBECTHIIMH MOXHO
OTIpeIeTUTh 0€3 y4yeTa (pakTopa BpEeMEHH:

=T (48)

rae K — nmepBOHAYaIbHBIE WHBECTUIMHM B TMPOEKT, NMPUHUMAIOTCS PaBHBIMU
KanuTaioBioxxeHusm B ATOLI;

[I=IIp+A — ronu4HbIE JEHEKHBIE TOCTYIUICHUSI.
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CryneHTaM IpH BBIMOJIHEHUHA KYpCOBOW pabOThl PEKOMEHAYETCS ONMpEIeNuTh
3Ha4eHuA 71, ABYMsS METOJAMM M CIEeJaTh BBIBOJBI B CIIy4yae, €CJIM IOJy4YECHHBIC
3HaueHus 1,, OynyT OTIIMYAThCS 3HAUUTEIBHO.

4. Bnytpennss HopMma goxoanoctu (BHJI).

BH/I onpenensercs kak 3Ha4eHUE CTAaBKU JUCKOHTUPOBAHUA I, IPU KOTOPOU
BBITOJIHACTCS paBeHCTBO (49):

Lo, = K

2

m (1+r) T ()

(49)

Oxonomuyeckuit cmbicn BHJI cnemyrommii: 3nauenne BHJ[ coorBercTByeT
NEUCTBUTENBHON 3((PEKTUBHOM TOXOAHOCTH HMHBECTULMUA B MPOEKT C YYETOM
¢dakropa BpeMeHH. OOBIYHO MPOEKT CUUTAETCS FIKOHOMUYECKU 3()(PEKTUBHBIM, €CIIU
BH/I mpeBblaeT 1elCTBYIONEE HA MOMEHT OLICHKU 3HAYCHUE CTABKH 110 JEIO3UTaM
HaJIe’)KHOTO OaHKa.

[Ipu orieHKe SKOHOMUYECKOM 2(PHEKTUBHOCTH HMHBECTUIIUN B KypCOBOI padoTe
MpeuIaraeTcs CAeNaTh CIeAYIOIHNE JOMYIIECHHUS:

- HHBECTUIIMM B TIPOCKTUPOBAHHUE, CTPOUTEILCTBO, IIPHOOPETCHHE W
TPAHCIIOPTUPOBKY 000pyaoBaHus, MOHTaX ATOII ocymmecTBIsSIOTCS paBHOMEPHO 10
rojaM B T€UYCHHUE S JIET;

- B MOCJEIHUMN MATHIM FOJl CTPOMTEIHCTBA K YKa3aHHBIM BBIIIEC WHBECTUIIUSAM
cieayeTr 100aBUTh 3aTpaThl HA MEPBOHAYAIBHYIO TOTUTMBHYIO 3arpy3ky ATOII;

- cpok akcrryaranuu ATOL npunsaTs paBHBIM 25-30 JieT;

- TUTAHOBBIA O0BEM peann3aluy NPOAYKIUU U Tapu(pbl HA IEKTPUUECKYIO U
TEILIOBYIO DHEPTHUIO B TEYEHUE CPOKA DKCIUTYaTALMU OCTAIOTCS HEU3MEHHBIMU.

9. AHa/u3 pe3yJbTATOB X0351liCTBEHHOU aesATesibHOCTH ATILI.

OO6mmit romoBol 00BeM (haKTHUECKH BBIPAOOTAHHOWM ¥ OTIIYIIICHHOM
JIEKTPOIHEPTUM MOXKET OBITH ompeneneHa 1Mo (aKTUUYeCKOMY YHCIYy YacoB
VCMOJIb30BaHHOW MOIIIHOCTH.

C ydeToM paHee U3JI0)KEHHOH B paszfiene 3 METOIUKH, MOKET OBITh OpeiesieHa
(dakTHUecKasi TOTOBHOCTH DJIEKTPOCTAHITUN K HECCHUIO HATPYy3KH:
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¢
3, =2
. (50)

[lo wusBecTHOH BemuuuHe 3%, MoXkeT OBITH ompeneleH (HaKTUYECKHIA
K03 (HUIMEHT TOTOBHOCTH K HECCHUIO HArpy3ku X2 .

Jlanee w3 paHee pACCUUTAHHBIX TEXHUKO-3KOHOMUYECKHX TOKa3aTenaen
dbopmupyetcsi cBoaHas Tabnuna 4. Hekotopele W3 3THUX mMoKa3arened, KOTOphIe He
PacCYUTHIBAIUCH, MOTYT OBITh OIIPEICNICHBI 110 TPUBEACHHBIM HUXKE BHIPAKECHUSIM.

VYaenbHBIA pacxo]] TeIula Ha BBIPAOOTAHHYIO WM OTHYIIEHHYIO EIUHUILY

QJICKTPOOHCPIUH:

B o4g.. 3
g, =Tm Tn T KJIK/xB1ua (51)
92:7& T

rae 3, , —ronoBas BbIpaOOTKA WIN OTITYCK A5eKTpodHeprun ADC.

K.n.xa. cranimm o OTIyCcKy 3J€KTPOIHEPIUu:
1

7, =| —= | 100% (52)
g,
VY 1eNbHBIN pacxo/ TEIIa HAa OTIYIIECHHYIO TENJIOBYIO SJHEPTHUIO:
2600 10°
g = ————, KDk/MBT 1 (53)

)
K.H.I[. BHGKTPOCTaHI_[I/II/I 10 OTHYCKy TGHHOBOﬁ BHCpFI/II/Ii
M =Ty (54)
rac i'ji';,d — K.II.A. HaporeHepaTopa U TpchnopTa TCILJIA.

AHann3 X03aicTBEHHOM AeaTenbHOoCcTH ATOLl mpoBoanTCs 11 OLIEHKHA UTOTOB
NEeATEIbHOCTH MPEANPUITHS 32 OTUETHBIM TMEpUOA U OLIEHKU PE3YJIbTaTOB A3TOU
nesarenpHocTH.  OOHUM W3 BAOKHEWINMX — [IOKAa3aTelei, XapaKkTepU3yHLIUX
3 PEKTUBHOCT, PabOTHI DJICKTPOCTAHIIUH, SBISETCS CEOCCTOMMOCTBH OTITYIIICHHOMN
SHEPruM, TOCKOJIbKY Ce0ECTOMMOCTh SBJISETCS KOMIUIEKCHBIM —IOKa3aTeseM,
3aBHUCSILUM OT MHOTUX (PAKTOPOB, CBSI3aHHBIX C JeATENbHOCTHIO JaHHOTO ATOLI.

AHnanu3 cebecToMMOCTH OTHYLIEHHOW €IMHUIBI PHEPIMH B KypcOBOM paboTte
BBIIIOJIHAETCSI  METOJOM  ILEMHBIX  IOJACTAHOBOK. OJTOT  METOJA  MO3BOJISIET
KOJIMYECTBEHHO OLEHUTHh BIMSHHE PA3IMYHBIX (PAKTOPOB HA CyMMApHBIA pe3ysbTaT
yTeM MOCJIEI0BAaTEIbHOM 3aMEHbI IJIAHOBBIX MOKa3zarened Ha Qaktuueckue. llpu
aHajau3e ce0eCTOMMOCTH HEOOXOAUMO 3aMOJHUTH Ta0IuUILy 3.

Tabauna 3.
Amnanu3 nokazarenaer ATOL]
Ilokazarenun ImanoBBIE dakTueckue OTKJIOHEHHE
1 2 3 4
3
o kBT -4

, , pyo/ron

H oo , pyo/ron
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c , pyo/kBT1-u

C, , pyo/kBT-u

Bce miaHoBble OKa3aTean MOTYT OBbITh B3SThl U3 KAJIbKYJISALIHH
ce0eCTOMMOCTH, OTIIYLLICHHON JIEKTPOIHEPTUH, BBIIIOJIHEHHOM B paszene 6, rae
H? - TOJOBBIE yCIOBHO-IIOCTOSIHHBIE M3Aep:KKH ATOL Ha oTIymeHHy10

QJICKTPOIHCPTIULO, CT, C; - TOINIMBHAasA COCTaBJIAIONIIAas ce0EeCTOMMOCTH H

ce0EeCTOMMOCTD OTITYLIEHHOTO KBT- 4 31eKTpo3Hepruu.

dakTUYECKHE 3aTPaThl HA TOIUIMBO, 3aTPAYEHHOT0 HAa OTIIYIICHHYIO
AIIEKTPOIHEPTUIO MOTYT OBITh OMPEIETCHBI M0 3aJaHHBIM U TaKXe, KaK 3TO ObLIO
cenaHo B pazzeine 6.1. @akTrnyeckoe 3HaYE€HUE YCIOBHO — MMOCTOSIHHBIX 3aTpaT
3aJ]aeTCsl MPENOIaBaATENIEM.

AHanu3 u3MeHeHUs ce0ECTOMMOCTH OTIYLIEHHON AJIEKTPUUYECKON IHEPTUU
BBIIIOJIHAETCS B CJIEAYIOIIECH MOCIEA0BATEIBHOCTH:

1. BausiHue u3MeHeHUsl BBIPAOOTKH 3JIEKTPOIHEPTUU Ha BEIMUUHY

ce0EeCTOUMOCTH:
HJM +HJ?¢.‘!
UI:%’ A =010,
SM
2. Biausgaue usMeHeHus 3aTpaTr Ha TOIUIMBO:
HE +ym
i :Tm’ ﬁc2=cz_cl
fro o)
3. Biusaue nsmeHeHus YCJIOBHO-TIOCTOSIHHBIX 3aTpart:
ag ad
o HE+HS

[Tpu aHanuze ceOECTOMMOCTH AENAOTCS BBIBOJABI O (paKTOpax, 00yCIOBUBIIUX
OTKJIOHEHHE (aKTHUUECKUX ToKaszareleld OT TuIaHoBbIX. [Ipu »TOoM Heobxoaumo
BBISIBIIAITH BHYTPEHHUE (DAKTOPHI, CBA3AHHBIE C JEATEILHOCTHIO TIEPCOHAA CTAHIIUH,
u ¢aktopsl BHemHue. K mocienHuM MOTyT ObITh OTHECEHBI M3MEHEHUS PEKHUMa
AIEKTPUYECKOUN U TEINIOBOW HArpy30K, LIEHBI HA TOILJIMBA.

dakTryeckasi BEJIMYMHA YUCTON MPHUOBLIN OyAEeT OTIMYaThCA OT IJIAaHOBOM Ha
BEITUYMHY OTKJIOHEHUS (9KOHOMUU WJTU TIEPEePaCX0/1a) IKCILTYyaTallMOHHBIX U3/IEPKEK:

Allp, = A, +AH

I
rae &AM, — OTKIIOHEHHE OT U3AEP/KEK Ha TOILIUBO
ag, =fcm-c).a?
457 o — OTKIIOHEHUE YCITOBHO-TIOCTOSTHHBIX U3JICPKEK,
A e = DH i —AH2
[To m3BecTHOMY 3HAYECHHIO (PAKTUYECKOTO pa3Mepa YUCTOM MPHUOBLIM MOTYT
OBITH OTIpe/ieTIeHbl U (PaKTUYECKUE 3HAUCHUS 001Iel U pacueTHON peHTa0eTbHOCTH.
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Taobmnuna 4.
TexHnko-3k0OHOMUYECKHE nokazaTenn padotsel ATOLI.

[Tokazarenu
No HanmeHnoBanue nokaszareneu Pa3zmepHocTb dakTuue
[1nanoBBIE
CKHUC
1 2 3 4 9)
1 | YcraHoBlIeHHAs 3IEKTpUYECKas
MBt
MotrHoCcTh ATOL]
Y cTaHOBIICHHAS TETIOBAsE MOIIIHOCTh MBTt
2 | CocTaB OCHOBHOT'O 00OpPYOBaHMS Ywucno 6710K0B
3 | DkcrutyaTalldoOHHas TOTOBHOCTh B
AJIEKTPOCTAHIIUU
4 | KoappumueHt roroBHOCTH %
AIEKTPOCTAHIIUU
5 | InMTensHOCTh KaMITAaHAH JEeT
6 | Bennmumna mepBoHaYaIbHOU .
TOTUTMBHOM 3arpy3KH
7 | CrouMoCTb IepBOHAYATLHOMN py6
TOTUTUBHOM 3arpy3KH
8 | CroumocTh ocHOBHBIX oHm0B ATOI] pyo
9 | YaenpHBIE KAITUTAIOBIOKEHUS B
ATDII pyO/KBT
10 | [IporeHT CTOMMOCTH TIEPBOHAYAIBHOMN
TOTUTMBHOM 3arpy3KH OT CTOMMOCTH %
OCHOBHBIX (DOHJIOB
11 | T'omoBOE YKCIIO YacOB UCTIOIB30BAHUS aac/ro
YCTaHOBJICHHOW MOIIHOCTH
12 | 'omoBast BeIpaboTKa:
- JICKTPOSHEPTUU KBT-4
- TeIJIODHEPTUU MBT-4
13 | I'omoBo#i pacxom 3IEKTPOIHEPTUHU HA B
COOCTBEHHBIE HYKIbI KbT-4
14 | 'omoBOM OTIYCK:
- QIIEKTPOIHEPTUU kBT -4
- TeIJIODHEPTUU MBT-4
15 | YnenbHbIH pacxon Teria Ha
BBIPaOOTaHHYIO:
- DJICKTPOIHEPTUIO kJx/KBT- 9
- TEIJIODHEPT U0 k/[>x/MBT- 4
16 | YaenbHBIN pacxos Temnia Ha
OTMHYIICHHYIO:
- 3JICKTPOIHEPTUIO kJx/KBT- 4
- TEIJIOOHEPT U0 k/[x/MBT- 4
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Ilokazarenn

No HanmeHnoBanue nokaszareneu Pa3zmepHocTb daxTuue
[1nanoBBIE
CKHUC
1 2 3 4 9)
17 | K.n.1. 31eKTpOCTaHIIUU 110 OTIYCKY
- 3JIEKTPOIHEPTUHU %
- TEIJIO3HEPTUU %
18 | Cpennwmii MPOIICHT aMOPTU3AIHH %
OCHOBHBIX ()OHJIOB
19 | llltatHBIM KOADOUITUEHT yen/MBT
20 | I'onoBoii pona 3apabOTHOM IJIATHI pyo/ron
B T.4. OCHOBHas 3apaboTHas miara pyo/ron
JOTIOJIHUTEIIbHAS 3apa00THAas IJ1aTa pyo/ron
21 | Equnbiii Tapud cTpaxoBBIX B3HOCOB py0/rox
B TOM YHCJIC OTUYHCIICHUS:
- B IICHCUOHHBIN (POH]T pyo/ron
- B (pOHI colcTpaxoBaHUs py0/ron
- B (OHIT MeACTpaxoBaHUs py0/ron
22 | 'onoBbI€ YCIOBHO-TIOCTOSTHHBIE Py6/ron
AKCILTyaTAIMOHHbBIC U3JIEPKKU
23 | ['ooBBIE YCIIOBHO-TIEPEMEHHBIE Py6/rox
AKCIUTyaTAIMOHHBIC U3JICPIKKU
24 | TonuBHAS COCTABISIOIAS
ce0EeCTOUMOCTHU:
- DJIEKTPO3HEPTUU pyOo/kBT-u
- TEIJIODHEPTUHU py6/MBT-u
25 | [locTosiHHAsT COCTABIISIOIIAS
ce0ecCTOMMOCTH:
- 3JIEKTPO3HEPTUU pyo/kBT-u
- TEIJIODHEPT U py6/MBT- 4
26 | bamancoBas mpuOBLITL pyo/ron
27 | Hanor Ha mpuObLIb pyo/ron
28 | Yucras npuObLTH pyo/ron
29 | O6m1as peHTabeIbHOCTh %
30 | PacueTnas peHTa0EITBLHOCTh %
31 | YucThlil npuBEACHHBINA JOXOJ MPOCKTA pyo
32 | PenTabenbHOCTh MPOCKTA %
33 | BHyTpeHHss HOpMa TOXOAHOCTH %
IPOCKTa
34 | Cpok OKynaeMOCTH MPOEKTa JET
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Ipuiaoxenue A @opma TUTYJIBHOI0 JIUCTA KYPCOBOIO NMPOEKTA

MuHucTEepCcTBO HAYKHU U BbicIero oopazosanusi Poccuiickoii @enepannu
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICILIETO 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHA MOJJUTEXHUYECKA YHUBEPCUTET»

[Ixona
Hanpasnenue noaroToBku:

KYPCOBOM ITPOEKT

ITo nucuuminne

OKOHOMUKA U opranu3anus Mponu3BOACTBA

Tema KypcoBOro nmpoexkrta

DKOHOMHYECKAsI OIIEHKA TEXHUYECKUX pPelIeHUIN

CryneHt

I'pynna dPUO IMoanucek cryaeHra Jara cpauun KII

PYKOBO,I[I/ITCJ'IL KypCOBOI'O ITPOCKTA

JlokHOCTH DdHUO Yuyenasn crenenb, | IMogmucsn | Jlata 3ammtsl KIT

3BaHHUE

BrimosHma 1 3a1u T C OLIEHKOM

I'pynna 1077 (0) Ouenka Hoanuce

pykoBoautens KII

YjieHbI KOMUCCUH

JI0JKHOCTD OUO YueHasi cTeNEeHb, IMoanucek
3BaHHe

Tomck — 2023 1.
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IMpuioxenue b ®opma 3a1aHus HA BBINOJHEHUE KYPCOBOI'0 MPOEKTA

MuHHMCTEpPCTBO HAYKHU M Bbiciiero odopasosanusi Poccuiickoii @enxepanun
®denepalibHOE rOCYJapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BhICIIIET0 00pa3oBaHus
«HAITMOHAJIBHBIA UCCJEJOBATEJIbBCKUM
TOMCKHM IOJJUTEXHUYECKNU YHUBEPCUTET»

[Ixomna
HanpaBnenue noaroToBKu:

3AJJAHUE
Ha BbINOJIHEHHE KYPCOBOI0 NMPOEKTa
Crynenry

I'pynna PHUO

Tema KypcoBoii pabOThI

DKOHOMUYECKas OLI€CHKAa TCXHUYCCKHUX peI_I_IeHI/Iﬁ

CpoK cl1au¥l CTYICHTOM BBITTOJIHECHHOM
paboThI

3apanue:

Hcxoanbie 1aHHbIE K padoTe

IlepeueHb MOAIEKAIUX HCCIETOBAHUIO,
NMPOEKTHPOBAHMIO M Pa3padoTKe BONMPOCOB

grwbpEROR~ONE

3agaHue Bb11aJ PYKOBOJAUTEIb

Yuyenas creneHsn ara
JloaxkHOoCTh DdHUO ’ IMoanucek A
3BaHUe
3anaHue NPUHSAJ K MCTIOJHEHUIO CTY/IEHT
I'pynna 102 %(0) IHoanuck Hara
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Ipunoxenue B. Kpurepun oneHKkn KypcoBoid padoThbl

Kpurtepun oieHKH KypcoBoii padoTbl

n/a

Kputepuu

3

Conepxan
1 ue
paboThI

Copep:xaHue COOTBETCTBYET 3asBICHHON TeMme,
packpblBaeT JIOTMKY HcclieoBaHus. Martepuan
U3JIOKEH TOCIe[oBaTeIbHO U JIOTWUYHO. B
OCHOBHOUW 4YacTH BBINOJIHEHB HEO0OXOIUMBIC
pacueTsl ¥ IPOBEJICH aHAJIN3.

Conepkanne pabOThI MPOIYMAHO, JIOTUKA TEMbI
TOHSTHA. B TpakTHuecKol 4YacTh aHaM3 MpOBEICH
TIOBEPXHOCTHO.

CopepxaHue B 1LIE€JIOM COOTBETCTBYET TEME,
OJIHAKO IOCJIEI0BATEIbHOCTh JTOCTHKEHUS LIEeNIN
HE mnpocmarpuBaercsi. B OCHOBHOW 4acTu
pacuéTel MPOBEJICHBI C OMNOKaMU

Hapyriena TIOCJICZIOBATEILHOCTD VI3TTO’KEHIS
COZICpYKaHWUsL, 3aTPY/THEHO YCTAHOBJICHHE B3aMOCBSI3U
MEKIy pasienaMd W Toapaszienami. B pabore
OTCYTCTBYIOT CCBUIKM Ha IIEPBOMCTOYHHKH, PacyeThl
HPOBEJICHBI HE BEPHO, HET aHAIH3a

HTtoro

20

15

10

Odopmiien
2 ue
paboThI

OdopmiieHre cOOTBETCTBYET BceM TpeOOBaHUAM

Nwmerorcst otensHble HEMOYEThl B OQOPMIICHHHN TEKCTa

paboThl  (Hymeparysi — CIDaHHL, — BHYTPUTEKCTOBBIC
UIEMEHTHI)

B odopmnennun paboThl MPUCYTCTBYIOT —OLIMOKU
(oopmiIeHHE BHYTPUTEKCTOBBIX 3JIEMEHTOB, CCHUIKH
Ha JIUTEepaTypy, o(popMIIEHHE CIIUCKA JIUTEPATYPBI)

Odopmierre paboThl HE COOTBETCTBYET OOJBIIIMHCTBY
TpeOOBaHMH, TPEIbSBISIEMBIX K HEH, HMETcs
TPaMMaTHYECKHE OIIMOKH

HTroro

10

I'padpuk
BBITTOJIHEHU
s KypCcOBOM

paboThI

Cobmto/ileHbl  CPOKHM  BBITIONTHEHUS  KYpPCOBOU
paboThI

Hapy1eHs! cpoku BBINOIHEHMST KYPCOBOM pabOThI 1O
OIHOMY 3TaILy
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[Tpogomxenne TaOIUIIbI

3

4

5

6

7

Hapy1ieHb! cpoku BBINOIHEHNS KypCOBOW pabOoThI IO TPEM
JTanam

+

Hapy1ieHs! cpoky BBITOIHEHHS KYPCOBOM pabOThI TT0 BCEM
JTanam

Htoro

Hroro 6a110B

40

27

18

3amura
KYpCOBOM
paboThI

[lpu 3ammme CTymeHT W3Iaraer ColepKaHue paboThI
CBOOOIHO, HE 4YUTas IMCBMEHHOTO TEKCTa, IOKA3bIBACT
DIYOOKHE 3HAHMSI BOIPOCOB TEMbL, CBOOOIHO OIEPHPYET
JAHHBIMU VICCTIEJIOBAHNS, JIETKO OTBEYACT Ha TOCTABIICHHBIC

BOIPOCHI

ITpu 3amure paboThI CTYACHT U3JIaraeT CoAepKaHue
CBOCH pabOTHI CBOOOIHO, TIOKA3bIBACT 3HAHUE
BOIPOCOB TEMBI, OTIEPUPYET AAHHBIMH UCCIICTOBAHHUS,
OTBEYAET Ha MOCTABJICHHBIC BOIIPOCHI, HO JOMYCKaeT
HETOJIHOE MX PACKPBITHE WM HEOOJIBIIINE HETOUHOCTH

[lpu 3zammre pabOTBI CTYIEHT W3JaracT OCHOBHOE
coJiepkaHue paboThI, YMTAs! TOATOTOBIICHHBINA MTMCHMEHHBIN
TEKCT, TOKa3bIBaeT CJ1ab0e 3HAHWE BOMPOCOB TEMbI PA0OTHI,
HE JIaeT MOJIHOTO apTyMEHTHPOBAHHOTO OTBETA HA 33 IaHHbIC
BOITPOCHIL, IPOSIBIISICT HEYBEPEHHOCTh, OTBETHI PACTLIHIBYATHI
Y HeKOHKPETHBI

[Ipu 3ammuTe CTYAEHT HE MOXKET MOSICHUTH
coJiepKaHue CBOeH pabOThl O€3 MUCHMEHHOTO TEKCTa,
3aTpyaHSETCS OTBEYaTh Ha MOCTABJICHHBIE BOIPOCHI,
IIPpH OTBECTC NJOITYCKACT CYIICCTBCHHBLIC OILINOKH

UuToro

50

60

39

49

23

39

MEH
ee
23

29




