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Ilinanupyemsbie pe3ybTaTrhl 00y4enusi mo QOIIL

Kon
pe3yib
-TaTa

Pesynbprar o0OyueHus
(BBIIYCKHUK JOJIKEH OBITH TOTOB)

yHI/IBepC&HBHBIe KOMIICTCHIIM U

P1

CoBepilleHCTBOBaTh W pa3BUBaTh  CBOM  WHTEIJICKTYaJIbHBIA U
OOILIEKYJIbTYPHBIN YPOBEHb, TOOMBATHCS HPABCTBEHHOTO M (PU3UYECKOIO
COBEpPIICHCTBOBAHUSI CBOEH JUYHOCTH, OOYYEHHIO HOBBIM METOJIaM
UCCIIEIOBAHUS, K M3MEHEHHI0 HAayYHOTO W Hay4YHO-TIPOU3BOJICTBEHHOTO
npoduist cBoel npodecCHoHaNIbHOM IS TETLHOCTH.

P2

CBOOOMHO TIONIB30BAThCS PYCCKMM M WHOCTPAHHBIM SI3BIKAMH  Kak
CPEJICTBOM JICJIOBOTO OOIIEHHUS, CIIOCOOHOCTBhIO K aKTHMBHOM COIIMAJILHOMN
MOOWJIBHOCTH.

P3

Hcrnonb30BaTh Ha NMPAKTHKE HAaBBIKM M YMEHHs B OpraHu3alid HAy4YHO-
UCCIIEIOBATENIbCKUX M IPOU3BOJCTBEHHBIX paboOT, B YIpPaBICHUU
KOJUIEKTUBOM, HCIIOJIb30BaTh 3HAHUS MPABOBBIX U ATUYECKUX HOPM IpHU
OLICHKE TOCJICCTBUN CBOEH TPO(PECCHOHABHOM IESITEIbHOCTH.

P4

Hcnonp30BaTh MpPEACTaBICHUE O METOAOJOTHUECKUX OCHOBaX HAyYHOTO
MO3HAHUS W TBOPYECTBA, POJIM HAyYHOUW MH(GOPMAIIMHN B PA3BUTHH HAYKH,
TOTOBHOCTBIO ~ BECTH  pabOTy ¢  MPHUBICYCHUEM  COBPEMEHHBIX
WHOOPMAITMOHHBIX ~ TCXHOJOTHUH, CHHTE3UPOBATh W KPUTHUYCCKHU
PE3IOMUPOBATH HHPOPMAIIHIO.

[IpodeccronanbHbIC KOMIIETCHITUN

P5

HpI/IMeHHTB yFHY6HCHHBI€ CCTCCTBCHHOHAYYHBIC, MATCMAaTHUYCCKHUC,
COIIMAJIBHO-OKOHOMMWYCCKHC 141 HpO(i)eCCI/IOHaJ'II)HBIG 3HaHHU B
MCXKIUCHOUILIMHAPDHOM  KOHTCKCTC B HHHOB&I.[PIOHHOFI HH)I(CHGpHOfI
ACATCIIBHOCTHU B obOnacTn QJICKTPOIHCPICTUKH U DJICKTPOTCXHHUKMU.

P6

CraButh M peuiaTb MHHOBAIIMOHHBLIC 3aJda4d HHXKXCHCPHOI'O aHaJln3a B
o0acTn QICKTPOSHCPICTUKN M JJICKTPOTCXHUKH C HCIIOJb30BAHUCM
FJ'IY6OKI/IX (pYHI[aMCHTaJIBHBIX Hn CIICIHUaJIbHBIX 3H3HPII>1, AHAJIMTHYCCKUX
MCTOOOB U CJIOXHBIX Moz[eneﬁ B YCJIOBHAX HCOMPCACICHHOCTH.

P7

BoImoaHsATh HHXCHCPHBIC TIPOCKTBI C IPHUMCHCHUCM OPUTUHAJIBHBIX
MCTOAOB IMPOCKTHUPOBAHUA I HOCTUIKCHHUA HOBBIX PC3YJIBTATOB,
O6CCHCIII/IB8,I-OIIII/IX KOHKYPCHTHBIC MMpEuMyIIcCTBa
QJICKTPOIHCPTICTUICCKOTIO M I3JICKTPOTCXHHUYICCKOI'O IMpoOnU3BOACTBA B
YCIOBHUAX KCCTKUX DKOHOMHUYCCKUX U OKOJOTHMUICCKHUX OFpaHI/I‘IGHI/Iﬁ.

P8

[IpoBOANTh HMHHOBAIMOHHBIE HMH)KEHEPHBIE MCCIEAOBaHUA B 00JIaCTH
DIEKTPOIHEPTETUKNA U DIEKTPOTEXHUKH, BKIIOYas KPUTHUYECKHM aHAIIN3
JAHHBIX U3 MUPOBBIX HH()OPMALIMOHHBIX PECYPCOB.

P9

[IpoBOAUTE TEXHUKO-PKOHOMHYECKOE OOOCHOBAHME MPOEKTHBIX PEIICHHIA;
BBITIOJIHATh  OPraHU3allMOHHO-TUIAHOBBIE PACUEThl MO CO3JIaHUI0 WU
peopraHu3aly  MPOU3BOACTBEHHBIX YYAaCTKOB, IUIAHHPOBATH PabOTy




Kon
pe3yib
-TarTa

Pesynbrat oOyueHus
(BBIMYCKHUK JIOJIKEH OBITH TOTOB)

nepcoHasia W (OHIOB OIUIAThl TPyAa; OMNPENENATh U 00ecreyrBaTh
3¢ (EKTUBHBIE PEKUMBI TEXHOJIOTMUECKOTO MPOLECCA.

P10

[IpoBOUTE MOHTAXKHBIE, PETYJINPOBOYHBIE, UCIIBITATENbHBIE, HATAI0YHbIE
pabOTHI IEKTPOIHEPIETUUECKOTO U DIEKTPOTEXHUUECKOTO 000PYAOBAHHS.

P11

OcBavBaTh HOBOE 3JIEKTPOIHEPIreTUYECKOE M  3BJIEKTPOTEXHUUYECKOE
000py10BaHUE; MPOBEPSTH TEXHUUECKOE COCTOSIHUE U OCTATOUHBIN pecypc
000pyI0OBaHUS U OPraHU30BBIBATH MPOPUIAKTUYECKUA OCMOTP U TEKYLIUH
PEMOHT.

P12

Pa3pabaTbiBaTh pabouyto MPOEKTHYIO U HAYYHO-TEXHUUECKYIO JOKYMEHTAIIUIO
B COOTBETCTBMU CO CTaHJIApTaMH, TEXHUYECKUMM YCIOBUSIMU U JPYyTUMHU
HOPMATUBHBIMU  JIOKYMEHTaMH;  OpPraHU30BbIBATb  METPOJIOTMYECKOE
obecreueHue DIIEKTPOIHEPrETUYECKOTO U AIIEKTPOTEXHUYECKOTO
000py10BaHMS; COCTaBJISITh OIlepaTUBHYIO JOKYMEHTAIHIO,
NPEAYCMOTPEHHYIO IPaBUJIaMHU TEXHUYECKOW AKCILTyaTallii 000py0BaHUs U
OpraHu3auuu padoThl.




MunucrepcTBo o0pa3oBanus u Hayku Poccuiickoii @enepanun
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIET0 00pa30BaHUs
«HAIIMOHAJIBHBIA UCCJEJOBATEJIBCKAN
TOMCKHWW MMOJUTEXHUYECKWIA YHUBEPCUTET»

OHepreTn4eckuii MHCTUTYT

Hampasnenne noarorosku 13.04.02 «OnexTposHepreTuka 1 3J€KTPOTEXHUKA
Kadenpa «2nekTposHepreTH4ecKne CUCTEMbD»

YTBEPXAIO:
3aB. xkadenpoii
(ITogmues)  (Hata) (®.1.0.)
3AZJAHUE
HA BbINOJIHEHHE BbINYCKHOI KBAJIN(PUKAIMOHHOH PadoThI
B dopwme:
MAarucTepCKON AUCCepTaluu
Crynenry:
I'pynna oUuo
5AM4P [Tanyxuny Hukonaro EBrenbeBuuy

Tema palGoThI:

AHanu3 orpanuyennii Boiiaun moutHoctu Kpacuosipekoii TOI-1 u Kpacnosipekoii TIIL-2
U pa3padoTKa MepoNpUATHIH /151 UX CHATHS

VYTBepxkaeHa NpUKa30oM JUPEKTOpa (1aTa, HOMEp)

| 27.01.2016 Ne 432/c

CpOK ca4u CTYACHTOM BBIIIOJIHEHHOM paGOTBIZ

TEXHUYECKOE 3AJIAHHUE:

Hcxoaubie 1aHHbIe K padoTe

(Haumenosanue 06beKma UCCie008anUs. UL NPOCKMUPOBAHUS,
nPOU3600UMENbHOCTIb WL HAZPY3KA; PeXcUM pabomol
(Henpepbi8HbILL, NEPUOOUYECKUL, YUKIUYECKUU U M. 0.); U0
CIPbSL WU MAMEPUA u30eius;, mpebosanust K npooyKmy,
U30enUIo Ui npoyeccy, 0cobvle mpebosanus K 0COOEHHOCMAM
GyHuryuonuposanus (Skcnayamayuu) 06beKma unu u30eus 6
naane 6e30nacHOCU IKCRILYAMAYUU, GIUSHUS HA
OKPYIACAIOWYIO CPeOY, IHEP2O3AMPAMAM, IKOHOMUHECKUT
ananuz u m. 0.).

HopmanbHast cxema 3ICKTPUYECKHAX IMPHUCOSHAUHCHHN OOBEKTOB
BXOJAIIUX B  OMNEPAlMOHHYIO  30HY
Kpacnosipckoro P1Y, naHHble 10 Te€HEpUPYIOLIEMY U CETEBOMY
000pyTOBaHUIO

OJICKTPOOHEPI'CTUKHU,

Ilepeuennb moaJieRaAMMUX HCCTETOBAHUIO,
NPOEKTHPOBAHMIO H Pa3padoTKe

BOIIPOCOB

(ananumuyeckuii 0630p NO IUMEPAMYPHBIM UCTOYHUKAM C
Yebio BbIACHEHUS. OOCMUNCCHUL MUPOBOTL HAYKU MEXHUKU &
paccmampusaemoti 061acmu; NOCMAaHOEKa 3a0ayu
UCCIe08aHUSL, NPOCKMUPOBAHUSL, KOHCMPYUPOBAHUS,
cooepaicanue npoyedypol UCCACO06AHUSL, NPOEKMUPOBAHUS,
KOHCMPYUPOBaHUsl, 0OCYIHcOeHUe Pe3YIbIMAMO8 6bINOIHEHHOU
pabomul; HAUMEHOBAHUE OONOIHUMENbHBIX PA30€N06,
noOaeHCAuuUX paspabomre, 3aKi04eHue no pabome).

1. O0630p BO3MOXKHBIX OTPaHHYCHUI BBIIa4YH MOIIHOCTH CTAHIIUH
U IIyTel UX CHATUS;

2. Ormpenenenue pomycrumoii 3arpysku Kpacuospcekoit TOL-1 u
Kpacnosipckoit TOII-2 u3 ycnoBus oOecredeHus! JOMYCTHMOMN
TOKOBOI Harpy3Ku 000pyI0BaHHUS;

3. Omnpenenenne nonycrumoit 3arpy3ku Kpacuosipckoit TOLI-1 u
Kpacrosipckoit TOII-2 u3 ycnoBust obecniedyeHuss TUHAMAYICCKOMN
YCTOHUMBOCTU T'€HEPATOPOB MIEKTPOCTAHLUI MPU HOPMATHBHBIX

BO3MYIICHHSAX;
4. VccnemoBaHne BO3MOXKHOCTA TPHMEHEHHS  Pa3IMIHBIX
MIPOTUBOABAPUITHBIX MEpONPUAITHI TSt COXpaHEHHUS

JUHAMUYECKOH yCTONYMBOCTH;




Ilepeyennb rpaguyeckoro marepuajia

(C MOYHBIM YKA3aHUEM 00513aMeNbHbIX Yepmedcell)

1. HopmasibHasg cxema JJIEKTPUYECKHX COEIMHEHWH OOBEKTOB
AIEKTPOIHEPTETUKH, BXOAAIUX B [IpaBoOepexHbIN dHEpropaiion
KpacHosipckoii 3HEproCHCTEMBI.

2. HopmainbHas cxema JJIEKTPUYECKUX COEIMHEHUN
Kpacnosipckoit TOLI-1 u Kpacnosipckoit TOLI-2 wa 2016 rox.

3. Pesynbrath pacuera  AMHAMUYECKOU YCTOMYMBOCTH
Kpacnosipckoii TOL-1 u TI'-3, TI'-4 Kpacunosipckoit TOLI-2

4. PesynbTaThl pacyera JUHaAMH4YecKol ycroiunsoctu TT-1, TT-
2 KpacHosipckoii TOLI-2

5. PesynpraTel  pacuera = IMHAMHYECKOH  YCTOMYMBOCTH
Kpacnosipckoit TOLI-1 u TI'-3, TI'-4 Kpacrosapckoi TOLI-2 ¢
YUETOM IMPEATI0KEHHBIX MEPOTIPUATHH

6. Pesynbrarsl pacuera iuHamuueckoi yeroiunsoctu TT-1, TT'-
2 Kpacuosipckoit TOLI-2 ¢ yueToM IpeyioKeHHBIX MEpOTIPHSITHI

KoncynbTaHThI 0 pa3ienaM BbITYCKHON KBATH(UKAIMOHHOH padoThI

HWHOCTPAaHHOM S3BIKE

(c ykaszanuem pazoenog)
Pazaen KoncyabTant
ConmanbHas OTBETCTBEHHOCTh 10.B.boponuH, JOLIEHT Kadenpser 9KOJIOTHH u Ge30macHOCTH
KU3HEAEATEITbHOCTH
DuHAHCOBBIN MeHemmxMmeHT, | H.B. [ToTexuna, crapmuii npemonaBaTens Kapenpsl MEHEKMEHTa
pecypcodpPeKTHBHOCTD u
pecypcocOepexeHne
Pasmen BKP, Bemonasemsiii Ha | M.B.AHzapees, K.T.H., JOLEHT Kadeqphl AIIEKTPOIHEPTETHUECKUX CHCTEM
HWHOCTPAHHOM SI3BIKE
Pasmen BKP, Bemonmsemsiii Ha | E.C.TapacoBa, K.IL.H., IOIICHT KadeaApsl HHOCTPAHHBIX SI3BIKOB

HasBanus pa3aeaoB, KOTOPbIC TOJKHBI ObITh HANIMCAHBI HA PYCCKOM H HUHOCTPAHHOM fI3bIKaX:

Study of phase control for synchronous transient stability

JlaTa BbIIa4M 32/1aHU HA BBINOJTHEHHE BBINYCKHOM
KBAJIM(PUKALUMOHHON PadOThI 110 TUHEHHOMY IpaguKy

3aganue BbI1AJ PYKOBOAUTEb:

JloszkHOCTH DdUO YueHnas cTeneHb, IMoanucy Hara
3BaHHE
IIpodeccop kadenpsr Baiinmreiin P.A. J.T.H.
99C
3agaHue NPUHSJI K HCNIOJHEHUIO CTYICHT:
I'pynna [0d7 (0] Hoanucey Jara
5AM4P [Tanmyxun Huxosaii EBrenseBny




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanun
(benepanpHOE TOCYJApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE

BBICIIETO 00pa30BaHMs _
«HAIHUOHAJIBHBIN UCCJIEJOBATEJbCKUHU

TOMCKHUU MOJUTEXHUYECKUN YHUBEPCUTET»

OHepreTUYecKNii UHCTUTYT
Hanpasnenue noarorosku (crneunanbHocTh) 13.04.02 «DnekTposHepreTuka 1 31eKTPOTEXHUKA»
YpoBeHb 00pa3zoBaHUsl Marucp

Kadenpa «DnexTposnepreTudecKie CUCTEMbDy

HCpI/IO,I[ BBITIOJTHEHU A

(Becennuii cemectp 2015/2016 yueGHOrO roga)

dopma npejcTaBieHus: padoThI:

MaFHCTepCKOfI JuccepTranuu

KAJIEHJIAPHBIN PEUTUHI -IIJIAH

BBINOJIHEHHUS BHINYCKHOI KBAJIM(UKALMOHHOH padoThI

Cpok cliaum CTyICHTOM BBIIIOJIHEHHOM pabOTHI: |

Jata Ha3Banue pa3snena (MoxyJs) / MaxkcuMaIbHbIIH
KOHTPOJIsA BHJ1 padoThI (MCC/IeI0BAHNSA) 0aJ11 pasaena (MoayJis)
12.03.2016 r. | AHayiu3 IUTEpaTypHI M0 3aJaHHON TeMe 3
3.04.2016 r. | XapakTepuCTHKA HUCCIEAYEMOro 00beKTa 3
24.03.2016 r. | Ompenenenne nomyctuMoi 3arpy3ku Kpachospckoit TOL-1 u )
Kpacnospckoii TOLI-2 u3 ycnoBusi obecriedyeHrs: HOPMAaTUBHBIX
3aI1acoB CTATHYECKON YCTONUMBOCTH
01.04.2016 r. | Pacuer nomyctumoit 3arpy3ku  Kpachospckoit TOI-1 wu 7
Kpacnosipckoit TOL[-2 u3 ycnoBus oOecriedeHus: JIOIMYCTUMOM
TOKOBOM Harpy3ku o0OpyAOBaHHUs
11.04.2016 r. | UccrnenoBaHnue MUHAMHYECKOW YCTOMYMBOCTH TE€HEPHPYIOIIErO 8
obopynosanusi Kpacrnospckoi TOII-1 u Kpacuosipckoii TOLI-2
29.04.2016 r. | O6paboTKa pe3yIbTaToB 8
12.05.2016 r. | ®uHAHCOBBIH MEHEIKMEHT, pecypco3dHEeKTHBHOCTH u 5
pecypcocOepekeHne
24.05.2016 r. | CoumanpHast OTBETCTBEHHOCTH 5
28.05.2016 r. | OdopmieHue pabOThI 5
CocTaBWJl IPENoaBaTeb:
Jlo/zkHOCTH DdUO YueHnas cTeneHb, IMoanucy Hara
3BaHHE
npocdeccop Baiinmreiin P. A. I.T.H
COI'JIACOBAHO:
3as. kadeapoii ouo Y4yeHasi cTeneHb, Moanucep Hara

3BaHHE

90C

K.T.H., JOLIEHT

CymnaiimanoB A.O.




3AJIAHME JIUISI PA3JIEJIA
«®PAHAHCOBBIII MEHEJ)KMEHT, PECYPCOY®®EKTUBHOCTD 1

PECYPCOCBEPEKEHUE»
Crynenty:
'pynna DPUO
5AM4P [Tanmyxun Huxosaii EBrenseBud
Hucruryr JHUH Kadgenpa 99C
YpoBenb o0pa3oBaHust Maructp HanpasJjieHue/cnequanbHOCTh | DJICKTPOIHEPTeTHKA u
JNEKTPOTeXHUKa/  YTpaBieHHe

pexUMaMu
HIIEKTPOIHEPTETUUCCKUX CHCTEM

pecypcocoepekeHne:

HMcxoanblie JaHHBIE K pas3aeiay «PuHaHCOBBII1 MCHECIKMCECHT, pecypcoaq)q)eKTanocTL Hu

1. Cmoumocms pecypcos nayunoeo ucciedosanusi (HHU):
MamepuaIbHO-MeXHUYECKUX, IHEPLEMUUECKUX,
DUHAHCOBBIX, UHPOPMAYUOHHBIX U YETOBEHECKUX

Oxnao pabomuukos:

- Pyrosooumenv — 72324,4 py6.,
- Oxcnepm — 33264,9 pyo.,

- Hcnornumens 10740,0 py6.

Yucno 4acos ucnonb308anus MaKCUMAIbHOU
Hazpysku 4350 u.

2. Hopmwi u Hopmamuewsl pacxo0oearus pecypcos

Pacxoo snepeuu na cobocmeennwvie nyscovr TOLJ 10%,

3. chonwyezwaﬂ cucmema Ha]l02006./109iC€H1/l}1, cmaeku
HAJ102086, Omlluc.fleHul/Iv, ()uCKOHmMPOGaHu}l u erdumoeaHuﬂ

Omuucnenus 6o enebodxicemuvie Gorovi — 30 %.
Cmaska ouckoumuposarnusi — 10%.

Hepeqeﬂb BOIIPOCOB, MOAJCKAINUX HCCIACTO0BAHUIO,

MPOEKTHPOBAHHUIO U pa3padoTKe:

HTH

1. OL]eHKa KOMMepUYeCKo2o U UHHO8AYUOHHO2O nomeryuala

IIpeonpoexmmuuiii ananus.
AHanus KOHKYDEHMHbIX MEXHUUEeCKUX PeuleHuli ¢

nosuyuu..
014€HK(1 comoeHocmu npoexkma K
Kommepyuaiusayuu.

SWOT- ananus npoexma.

2. IInanuposanue npoyecca ynpasnenus HTHU: cmpykmypa u

Paspabomrxa naana pabom u uepapxuyeckoti

epagux nposedenus, 6100iCcem, PUCKU U OP2AHUZAYUS cmpykmypvl  pabom.  Ilocmpoenue  epaguxa
3aKYnoK T'anmma. Cocmaenenue 0100dcema 3ampam Ha
NPOEKMUposarue.

aghpexmugrocmu

3. Onpeodenenue pecypcnoiu, QuUHaAHCOBOT, SKOHOMUYECKOT

B x00e npoexmupoeanus 6vina nposedena oyeuka
9IKOHOMUHECKOU IPhHeKmuUsHOCU npoexma

HepequL Fpa(l)ﬂ‘leCKOFO MATEPHUAJIA (c mounvin yrazanuem obazamenbHbx yepmedcell):

2. Mampuya SWOT

3. Kanenoapuwiii nnan-epagpux nposedenus HUOKP
4. Pacuém noxazameneil sxonomuyeckoil dghchexmusnocmu

1. OL;eHO'-lHa}l Kapma ons CPABHEHUS KOHKYPEHMHbIX MEeXHUYEeCKUX pemeHuﬁ

| JlaTa BbI1a4M 32/1aHUd JJIS1 pa3/iesia no JuHeiHoMy rpaguky |

3agaHue BbIIAJ KOHCYJIbTAHT:

JomxHocTh DdUO Yu4eHnas creneHb, Moanucy Jara
3BaHUE
Crapmunii mpenoaaBaTeib Kadeapsl
P petion (benp H. B. ITorexuna -
Menemxmenrta
3anaHne NPUHAJ K MCIIOJHEHUIO CTY/ICHT:
I'pynna [0d7 (0} Hoanuch Hdara
5AM4P H. E. [Tannyxun




3AJJAHUE JIUISI PA3JIEJIA
«COIMAJILHASI OTBETCTBEHHOCTb»

Crynenry:

I'pynna DPUO

SAMA4P HManyxun Hukonaii EBrennesny

HucTuTyT OHUH Kadenpa 990C
DJeKTpO3HepreTuKa u

YpoBens 9JIEKTPOTEXHUKA/ Y IpaBIecHIE

Maructp Hanpasienne/cnenuainbHOCTh

o0pasoBaHus PEKUMAMH SIEKTPOIHEPTECTHUCCKUX

cucTeM

Hcxonnble JaHHbIE K pa3aeny «ConmnajbHasi 0TBETCTBEHHOCTb)

1. Onucanue pabouezo mecma (padoueit 301vl,
MeXHO0/102UYeCcK020 npoyecca, MeEXaAHU4ecKo2o
000pyodosanus) Ha npeomen 603HUKHOBEHUA:

- 6peOHbIX NPOAGIEHUNL (haKmopos
npou3e00CcmeeHHoll cpeovl

(memeoycnoeus, epedHnbvle seuiecmaea, océelienue, Wymbol,
suopayuu, 31eKmMpPOMAZHUMHbLE NOIA, UOHUIUDYIOWUE
U3nyYeHusn)

- ORACHBIX NPOAGTEHUIL YAKMOPOE
nPOU3800CHEEHHOIL CPeObl (MexXaHuuecKoll npupoobsl,
mepMuuecKkozo xapakmepd, 31eKMPULECcKoil, ROMHCApHOUl U
63PblEHO HPUPOObY)

- HEe2aMmueH020 6030€liCMEUA HA OKPYHCAIOUWYIO
npupooHyIo

cpedy (ammocghepy, cuopocgepy, 1umocgepy)

- Ype3eLIYAHLIX CUmMYayuil (IexHo2eHHo20,
CHIUXUTIHO020, IKOI02UHECKO20 U COUUATbHO20 XapaKmepa)

Onucanue pabouezo mecma cneyuanucma Omoena
YCMOUYU8OCMU U NPOMUBOABAPULIHOU
aemomamuku CnysHcobl 21eKmMpULEeCKUX PerCUMos
Kpacnoapckozo PAY:

- Ilepeyromnenue KucTel pyk, AJIUTEIbHbBIE
CTaTUYCCKHUEC HAIr'PYy3KH, U3JTYYECHNE MOHUTOPA,
TICUXOJIOTHYECKOE BIUSHUAE OKpY Karouei
LIBETOBOM raMMBl.

- Bo03MOXHOCTB NOpaXKEHUS IIEKTPUIECKUM
TOKOM, BO3MO>KHOCTb BO3HUKHOBEHHUS
3aboJieBaHMi ITPY HENPABIILHOM
PacIoIOKEHUH MOHUTOPA, KJIaBHATYypPBI, CTyJIa U
cTona

2.3naxomcmeo u 0m60p 3AKOHOOAMEIbHBIX U HOpMAMUBGHbBIX
001<ymenm03 no meme

Bovinu paccmompenul paznuynvie HOpMamusbl,
CMaHoapmel, cmpoumensHvle Hopmbl U NPAsUId,
ces13aHHble ¢ pabomoll nepconana ¢
NepcoHanbHLIMU KOMIbIOMEPAMU

I1y5 85, T'OCT 12.1.002-84, 'OCT 12.1.003-83,
I'OCT 12.1.005-88, I'OCT 12.1.006-84.CCBT,
I'OCT 12.1.012-90 CCBT, 'OCT 12.4.011-89
CCBT, I'OCT 17.4.3.04-85, T’OCT 12.2.032-78, @3
Ne123, TIOT PM-016-2001 P 153-34.0-03.150-00,
P2.2.2006-05, PJ] 34.03.604, P]1 52.04.186,
CanlluH 2.2.4.548-96, CaulluH 2.2.4.723-98,
CanlluH 2.2.2/2.4.1340-03

IlepeyeHs BONPOCOB, MOJIEKAIIUX HCCIEA0BAHUIO, TPOEKTUPOBAHMIO H pa3padoTke:

1. Ananus éviaenennvix 6peoHvIx Hhaxmopos npoekmupyemoii
npou3600CmMEEHHOIL Cpedbl 6 ciedyrouiell
nocneoosanteibHOCHU:

—  u3suko-xumuueckan npupooa 6peoHoCHIU, eé C8:3b C
paspabamuieaemoit memoii;

— Oeiicmeue hakmopa Ha opeanu3m uenoseKa;

— npueedeHue 0ONYCMUMBIX HOPM C HEODX00UMOl
DPasMepHOCHbIO (CO CCHLIKOI HA COOMEENCMEYIOUiUil
HOPMAMUBHO-MEXHUYECKUIL OOKYMEHM);

— npeodnazaemovle CpeoCmea 3auiumol
(cHauana Ko11eKMUgHOU 3auiumsl, 3amem —

UHOUGUOYAIbHbLE 3AU{UNIHbIE CPEOCMEa)

B kauecTBe OCHOBHBIX BpEIHBIX (haKTOPOB
MPOEKTUPYEMOM MPOU3BOICTBEHHON CpPEIbl,
pabouero Mecta gucrneTyepa, ObIJIO PEemeHo
paccMOTpeTh BO3/ACMCTBHE IITyMa OCBEIICHUSI,
9JIEKTPOMArHUTHOTO U3TYUYEHHUs], & TAKKE
9ProHOMHYECKHE TPEOOBaHUS K pabouyeMy MeCTY,
HECOOTBETCTBUE NapaMETPOB MUKPOKIMMATA




2. AHanus3 8vlAGNEHHBIX ORACHBIX PAKMOPO8 NPOEKmupyemoi
npou3ee0énnoil cpeovl é cnedyruient
nocnedosamenbHocmu
— MexaHuuecKue onacHocmu (UCMOYHUKU, CPeOCmea

3auumol;

— mepmuuecKue OnAcHocmu (UCMOYHUKU, CPeOCmea
3auwumot);

— 271eKmpofezonacnocms (6 m.u. cmamuueckoe
INEKMPULECme0, MOJIHUEIAUUMA — UCHOYHUKU,
cpeocmea 3auiumet);

— Rnoxycapo- u 63pvieode3onacHocms (RpUdUHLL,
npogpunakxmuuecKkue MeponpuAmuUs, nepeuynble
cpeocmea noicapomyuieHus)

B kauecTBe OCHOBHBIX BBISBIICHHBIX OMACHBIX
(haKTOPOB MPOCKTHPYEMOI IPOU3BOICTBCHHOM
cpelbl ObLUTH BRIOPaHBI MEXaHUYECKUE (BaKTOPHI,
3JIEKTPOOE30MaCHOCTb, M0KapOOE30MacHOCTb.

3. Oxpana okpyscaroweii cpeovi:

—  3auwuma ceaumeOdHoll 30Hbl

— auanu3z éo3oelicmeus 00veKma na ammocgepy
(év1dpocw);

— awnanu3 eéo3oeiicmeusn odvekma na zuopocghepy
(copocwy);

— auanu3s éo3oelicmeus 00vekma na 1umocgepy
(omxoowl);

— pazpabomams peuieHus no 0decneyeHuro
9IKonozuueckoil 6ezonacnocmu co ccoinkamu na HT/]
o oxXpame oKpycarouieil cpeovl.

OxpaHa okpyxarorniei cpenbl Ha TOL:
3aIUTa CEMUTEOHOMH 30HBI

aHaJM3 BO3JeiCcTBHs 00bekTa Ha aTMochepy
(BBIOpOCHI);

aHaJM3 BO3JeicTBUsI 00beKTa Ha ruapochepy
(copocsl);

aHau3 BO3JICHCTBHS 00BEKTA HA TUTOCHEPY
(oTx0m81);

4.3amuma 6 upe36bI4aiiHbIX CUMYAUUAX:

— nepeuend 603moxcnvix YC na od6vexkme;

— evloop naubonee munuunou 4YC;

— pa3padomxa npeeeHMUBHBIX MeP NO NPEOYRPEHCOCHUIO
qc;

— pa3pabomka mep no NOGLIUIEHUIO YCMOUYUEOCIU
oovexkma k oannou YC;

— paspabomka Oelicmeuii é pesynvmame o3nukuien 4C
U mMep no IUKeudauuu eé nocieocmeuii

Haubonee eeposmuvimu upes3sviuaiinbimu
cumyayuamu 8 30anuy Mo2ym ovims.

1) noowcapwr 6 30anuu

2) meppopucmuyecKkue aKmol U OUSEPCUL

5. IlIpasosvle u opeanuzayuonnvle 60nPocol obecneyenus
oe3onacnocmu:

— cneyuanbHble (XapaKkmepHsle 0711 RPOEKMUPYeMOil
paboueii 30Hbl) NPaBoBvle HOPMbL MPYO0BO2O
3aKoHoO0amenvcmea;

—  OpeaHU3AUUOHHbBIE MEPONPUAMUA NPU KOMPOHOGKE
paboueii 30nbl

Boinu paccmompenvi opeanuzayuonnvle
Meponpusamus npu KOMNOHOGKe paboyell 30Hbl
cneyuanucma omoend ycmouyusocmu u
npomugoasaputinoi asmomamuxu COP
Kpacnoapckozo PAY

I'OCT 12.2.032-78, CanlluH 2.2.2/2.4.1340-03

Ilepeyens rpadguyeckoro marepuasna:

IIpu neobdxo0umocmu npedcmasums ICKU3Hble 2pagpuueckue
Mamepuansl K pacuémuomy 3a0anuio (00a3amenvnuo 01
CREUUAIUCMO8 U MAZUCHPOB)

JarTa Bpigauu 3aiaHus JJIs1 pa3jesia no JuHeiHoMy rpaguky

3agaHue BeIIAI KOHCYJIBTAHT!

JosxHOoCTH OUO Yuyenasn crenensb, | [loanuck Jara
3BaHMe
Jouent kag. IBK Bopoaun 10.B. K.T.H, TOIE€HT
3aaHue IPUHSII K NCIIOJHEHHUIO CTYACHT:
I'pynna DOUO IHoanuce Hdara
SAMA4P IManyxun Hukonaii EBrensesny




Pedepar

Breimycknas kBanmudukamumonnas pabdora 125 c., 7 puc., 59 Tabn., 50
HUCTOYHUKOB, 14 mipui.

KinroueBbie cnmoBa: craTuyeckass YCTOWYMBOCTb, JIOMYCTUMAas TOKOBas
Harpy3ka, JIMHAMUYECKass YCTOMYMBOCTb, MPOTUBOABApUNHAs  aBTOMATHKA,
TEIIOAICKTPOIIEHTPaIb, KOHACHCAIIMOHHAS DJICKTPOCTAHIUS, JOMYCTUMAas 3arpy3ka
CTaHIIUH.

OOBEKTOM HCCIIeIOBAaHUSl SIBJIIETCA JOMYCTUMasi 3arpy3ka TIeHepaTopoB
Kpacnosipckoit TOL-1 u Kpacnosipckoit TOLI-2

[leas paboOTBI — paccMOTPETh CYIIECTBYIOIINE OTPAHWYCHUS BBIIAYU
moutHocTH Kpacnosipckoit TOLI-1 u KpacHosipckoii TOLI-2 no pa3nu4HbIM KPUTEPUSIM
U CIIPOEKTUPOBATH MEPOIIPUSITHUS IO CHATUIO ITUX OrPaHUUYCHUH.

B  mpoumecce  uccieioBaHWST  NPOBOAWIIUCH  OMNBITBI  YTSKEIICHHS
yCTaHOBUBIIETOCS  pexkuma [IpaBoOepekHOro  »sHepropaiioHa, HOPMATHUBHBIX
BO3MYyIlleHUN Juisi auHui [IpaBoOepekHOro 3HepropaiioHa, OIlEeHKa BO3MOKHOCTH
MPUMEHEHUS PA3IMYHBIX CIIOCOOOB BBHITTOJHEHHS POTUBOABAPUINHON aBTOMATHKHU.

B pesynbrare ucciaegoBaHus ObUIM BBHISBICHHBIE TEKYIIUE OTPAHUYCHHS
3arpy3ku renepatopoB Kpacnospckoit TOLl-1 u Kpacnosipckoit TOL[-2 u Haubonee
s pexkTUBHBIE CITIOCOOBI UX CHSTHS, TTPOBE/IEHA OleHKA (DPEKTUBHOCTH MPUMEHEHUS
pa3IUYHBIX  CHOCOOOB  NPOTMBOABAPUMHBIX  BO3ACUCTBUI M1 COXpPaHEHUS
JAHAMAYECKON YCTOWYHUBOCTHU arperaroB UCCIEAYEMBIX AJIEKTPOCTAHLIUM.

B Oynymem mimaHupyercs NpOBEACHUE HCCICIOBAHWI TPH BKIIOUYCHHBIX
CEeKIIMOHHBIX BbIKIOUaTeNsix KpacHospckoit TOIl-2 u mnpoBepuTh MOTyYEHHBIE

PE3YIIBTATHI B PA3JIMYHBIX CXCMHO-PCKHUMHBIX CUTYyallUAX.



Omnpenenenusi, 0003HaYeHNUS1, COKPAILlEeHUs], HOPMATHUBHBbIE CCHLJIKH

B nacTosimieit paboTte UCoab30BaHbl CCHUIKU Ha CIAEAYIONIUE CTaHIaPThI:
1. I'OCT P 1.5 — 2012 Crangaptusaius B obnactu Poccuiickoit denepanuu.
Crangaptel HanuoHalbHble Poccuiickoit @enepanuu. IIpaBuina mnocTpoeHwus,
U3JI0XKEeHUsI, opopMIIeHUsI 1 0003HAUCHUS.
2. I'OCT 2.104 — 2006 Egmnas cucteMa KOHCTPYKTOPCKOM JOKYMEHTAIIUU.
OCHOBHBIE HAIIHCH.
3. I'OCT 2.105 — 95 Enunas cucrema KOHCTPYKTOPCKOM TIokyMeHTanuu. O0mue
TpeOOBAHMS K TEKCTOBBIM JIOKYMEHTAM.
4, I'OCT 2.106 — 96 Egunas cucteMa KOHCTPYKTOPCKOM JOKYMEHTAIIMU.
TeKcTOBbIE IOKYMEHTHI.
5. I'OCT 2.702 — 2011 Egunasg cucrteMa KOHCTPYKTOPCKOW JOKYMEHTAIIUU.
[IpaBuiia BHIMOTHEHUS SJIEKTPUUECKUX CXEM.
6. I'OCT 2.709 — 89 EnuHas cucteMa KOHCTPYKTOPCKOM JOKYMEHTAIIWH.
O06o03HaueHUsI YCJIOBHBIE TMPOBOJIOB W KOHTAKTHBIX COCAMHEHUN HICKTPUUYECKHUX
AJIEMEHTOB, 000PYIOBAaHUS U YIACTKOB IIETICH B DIIEKTPHUECKUX CXEMaX.
7. I'OCT 2.721 — 74 Enunag cucteMa KOHCTPYKTOPCKOM JTOKyMEHTAIUU.
O6o03HaueHus yciaoBHbIe rpaduueckue B cxeMax. O003HaueHUs 00IIET0 TPUMEHEHHS.
8. I'OCT 3.1102 — 2011 Enunas cucteMa KOHCTPYKTOPCKOM JTOKYMEHTAIUU.
Cranuu pa3pabOTKu U BUJIBI JOKYMEHTOB.
Q. ['OCT 3.1105 — 2011 Enunas cucteMa KOHCTPYKTOPCKOW JOKYMEHTAIHH.
®opmbl 1 paBuiia 0POPMIICHUST JOKYMEHTOB O0IIIET0 Ha3HAYCHUSI.

B nanuoi#t paboTe MpUMEHEHBI CJIECAYIOIINE TEPMUHBI C COOTBETCTBYIOIIUMHU
ONpeIeICHUSIMU:

0OAO «CO EI3C»: OAO «Cucremuslii oneparop EnnHoil sHepreTuyeckoim
cuctemsl Poccuny, Brimouas puinansl OAO «CO EDCy.

oY Cubupu: pgucneruepckuit nenrp, Pmwman OAO «CO ESC»

OO0benMHeHHOE AUCTIeTYEPCKOE yIpaBiieHne sHeprocuctemamu Cubupu.



CraTnyeckas YCTONYHUBOCTH IHEProCUCTEeMbI: CIIOCOOHOCTD
PHEProCUCTEMBbI ~ BO3BpallaThCsi K HCXOJHOMY WIM  ONUM3KOMYy K  HEMy
YCTAHOBHUBUIEMYCSI PEXKUMY MOCIIE MAJIBIX BO3MYLIeHUN. [Io1 MansiM BO3MyIlIEHHEM
pe)KHrMa SHEPrOCUCTEMBI IIOHUMAETCSI TAKOE BO3MYIIEHUE, IIPU KOTOPOM U3MEHEHUS
napaMeTpoB HECOM3MEPUMO MaJibl 0 CPABHEHUIO CO 3HAYEHUSMH 3THX IMAPAMETPOB.

JAnHamunuyeckasn YCTOHYHUBOCTH JHEProCUCTEeMBbI: CIIOCOOHOCTD
DHEPrOCUCTEMBI BO3BPAILIATHCSA K YCTAHOBUBLIEMYCSI PEXKUMY ITOCIE 3HAYUTEIIbHBIX
BO3MYUIECHUH 0€3 epexo/1a B ACHHXPOHHBINA PEXKUM.

3amac yCTOMYMBOCTH: IIOKA3aTelb, KOJWYECTBEHHO XapPAaKTEPHU3YIOIIMMI
«yJaJEHHOCTb» 3HAYECHHI MAapaMEeTPOB PEKUMA SHEPrOCUCTEMBI OT UX 3HAYEHUU B
MIPEAEIBHOM IO YCTOMYMBOCTH PEKUME.

Hcnonb3yemblie COKpallIeHU:

AJITH — aBapuiiHo fonmycTUMasi TOKOBasi Harpy3Ka
BJI — Bo3aymiHas inHus
JATH — nnurenbHO n0oMyCcTUMAasi TOKOBask Harpy3Ka
JC — nenenue cetu
Y — nuHamuyeckas yCTOMYUBOCTD
WPT — umnynbcHas pasrpy3ka TypOuH
K3 — kopoTkoe 3ambIKkaHne
OI' — oTKJIIOUYEHHE TEHEPATOPOB
[TA — mpoTuBOaBapuiiHasi aBTOMATHKa
I1C — moacranms
P3 — peneiinas 3ammra
CIY — cunxpoHHasi AMHAMUYECKasi yCTOMUYUBOCTh
TOll-rennosneKkTpoueHTpanb
YPOB — ycTpoicTBO pe3epBUPOBAHMS OTKIIOUEHHUS BBIKIIFOUATEIIS
[IICB — mumHOCOEeIMHUTENbHBIN BBIKIFOYATEIb
OT — 3JIEKTPUYECKOE TOPMOKEHUE

23C — 37IeKTpOIHEPreTUIECKasi CUCTEMA
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BBenenue

AKTyanbHOCTh:  YBEIMYEHHE  TEMIIOB  Pa3BUTUA  IPOMBIIIJIEHHOCTH
HEPa3pbIBHO CBSI3aHHO C POCTOM MOTPEOHOCTH B 3JIEKTpUUECKON sHepruu. Benencreue
ATOTO BO3PACTa€T MOIIHOCTH JJIEKTPOIHEPreTUUECKUX CHUCTEM. B Takux ycCIOBHSAX
HaJIMYHE «3aMepPThIX MOIIHOCTEN» SBISETCS OJHOM U3 MPOOJIEM SHEPTOCUCTEM.

Tak ke akTyaqbHOCTh JaHHOW PAOOTHI 3aKIIOYAETCS B TOM, YTO MOMHUMO
apdekra «3aneprort MmontHOCTH» Ha KpacHosipckoit TOII-1 u Kpacnospckoit TOILI-2
(0OyCHOBJIEHHON HEAOCTATOYHON MPOIMYCKHOW CHOCOOHOCTH OTXOJAIIUX JIMHUN U
000pyIOBaHUS ANEKTPOCTAHIIMMA U MOJICTAHIIMI), CYIIECTBYET OTpaHUYEHUE BbIAAYU
aKTUBHOM MOIIHOCTH BCJEACTBHE BO3MOYKHOI'O HAPYLIEHUsS YCTOWYMBOCTH MpPH
HOPMAaTUBHBIX BO3MYILIECHHSIX, VYKAa3aHHBIX B METOAMYECKUX YKa3aHUSAX 110
yCTOMYMBOCTU. PerieHne 3ToM 3a1a4u MOKET OBITh BBIIIOJIHEHO 3a CUET BBEJICHUS
CPEACTB NPOTUBOABAPUIHOM.

JUist 3agauv  COXpAaHEHUs YCTOWYMBOCTH JSHEPrOCUCTEMBI K CpEICTBaM
BBIIIOJTHEHUS NPOTHBOABAPUMHOM AaBTOMAaTHUKH  BBIABUTACTCA  PAN  CIIOKHBIX
TpeOOBaHMA, TaKUX KaK aHAJIW3 TEPCICKTUBHOTO pa3BUTHS DHEpropaiioHa Ha
HECKOJIBKO JIET BIIEpPE]l, BO3MOXKHBIE PEKUMBI pabOThl U UX BEPOATHOCTH, a TAKXKE
BEPOSITHOCTh Ppa3JIMYHBIX MoBpexaeHuil. Ilpu sTOM 1 BbIOOpa Haumboliee
3h(HEKTUBHBIX YCTPOMCTB MPOTHBOABAPUIHON AaBTOMATHKA ¥ TApaMeTpoOB HX
HACTPOMKH TpeOyeTcsi BBINOIHUTH MHOTOYHMCIICHHBIE pacyeThl MPU Pa3InYHBIX
COUYETAHUS CXEM, PEXKMMOB U BO3MYILICHU.

O6bexToM mccnenoBanus siBisercs [IpaBobepexnbiit paiion KpacHosipckoit
DHEPTOCUCTEMBI, a HMEHHO, 2 »3nekrpoctaHuuu — Kpacnospckas TOL-1 wu
Kpacnosipckas TOL[-2, ux cBsi3u C SHEPrOCUCTEMON U MEXAy co00il. XapaKTepHOU
0COOEHHOCTBIO ATOTO PaiOHa SIBISIETCS TO, UTO ATH AJIEKTPOCTAHIINN CBSI3aHBI MEXKITY
co00l KOPOTKMMH JUHUSMHU, TO €CTh MEXAY 3THUMH 3JIEKTPOCTAHIUSIMU HMEETCS
JKECTKas DIEKTPUYECKas CBSI3b.

[enbro HacToOsIIEeH pabOTHI SBJISIETCS HCCieoBaHre (haKTOPOB, BIMSIIONIUX Ha

MaKCHUMaJIbHO AOITYCTUMYIO BBIpa6OTKy MOIIIHOCTH 3THUX BHGKTpOCTaHHI/Iﬁ H3 yCJIOBHA



COXpAaHEHMSI CTATMYECKOM M  CHHXPOHHOM  JWHAMMYECKOM  YCTOMYMBOCTH
DHEPTOCHUCTEMBI, TMPEIOTBPALLECHUSI TOKOBOM IEPErPY3KU CETEBBIX DJIEMEHTOB U
pa3paboTKa MEpONPUSITHI IO MOBBILIEHUIO MAaKCUMaJIbHO JAOMYCTUMOMN 3arpy3ku
ANEKTPOCTaHUMU. Pe3ynbTaThl BBINOJIHEHHBIX HCCIECIOBAHUN TPUBEICHBI B
HACTOSIIENH MAaruCTEPCKON AUCCEPTALUU.

Peanuzanus u anpobaiusi paboThl OyJET BHIIIOTHEHA B OYIyIIIEM Ha OCHOBE
MOJIYYEHHBIX PE3YyJIbTaTOB PACYETOB.

OcCHOBHBIE pEKUMHBIE UCCIEIOBAHUS U PACYEThI BBITTOJIHEHBI ¢ moMoIIbio [TK
«RastrWin3» u [1K «Eurostag». cxonnas pacueTHast MOJICNIb COJIEPKUT MOAPOOHYIO

MOACJIb S9HCPTOCUCTCMBI KpaCHO}IpCKOFO Kpasd.



00630p anTepaTypsbl

Pexxumbl pa®OThl CTaHIM W WX JOMyCTUMAas 3arpy3ka Ha3HAudaercs I0
MHOXECTBY KPUTEPUEB.

Cpenn kpuTepueB i Ha3HAYEHUS pPEKHUMOB €CTb KPUTEpUM 11O
HEJOMyCTUMOM  TOKOBOM  HAarpy3ske CeTeBBbIX AJIEMEHTOB (mpoBomoB  BIJI,
TpanchopmaropoB Toka, BU 3arpaguTeneii v T./1.) U IOJICTAHIIMOHHOTO 000Dy I0BAHHUS
(TpancdhopmaTOphl U ABTOTPAHCOPMATOPHI).

Jlnst Toro, 4ToOBl CHSATH TOKOBBIE MEPErpy3KHU, MOXKHO MPUMEHSTH JHOOBIE
MEPONPUATHUSA JIJIs1 CHATHSL.

Bce oHu uMerT oAHY, KIIOYEBYI0 OCOOCHHOCTh — HE TPEOYIOT OOJBIIOro
BpEMEHU OBICTPOJICUCTBHS, TaK KaK MPOIECC HArpeBa MPOUCXOAUT HE MOMEHTAJILHO.

Konkperuzanusa UCronab30BaHUs 3TUX METOI0B IIpuBeAeHa B [ 1, 2].

Cornacho [2], pa3In4aroT JUIMTENBHO AOIYCTUMBIM U aBAPUIHO JOITY CTUMBIN
TOKH U, COOTBETCTBEHHO, JJIUTEIBHO JOMYyCTUMYIO TOKOBYIO Harpy3ky (IJATH) u
aBapHuitHO TOMyCTUMYIO TOKOBYIO Harpy3ky (AJITH).

JIMATeNbHO JOMYCTUMBIM TOK — 3TO TOK, KOTOPBIA HArpeBaeT MNpPOBO/I
BO3JIyIIHOW JIMHUM (00OpYyJOBaHUE) O TEMIIepaTyphl, JOMYCTUMOMN IO YCIOBHUSM
MEXaHUYECKON IPOYHOCTHU MTPOBOAA.

ABapuiiHO JOMYCTUMBIA TOK — 3TO TOK, KOTOPBIM HAarpeBaeT IPOBOJ
BO3AYIITHON JHHUU (000pYJIOBaHHME) JI0 TEMIIEpATyphl, aBapUIHO TOMYyCTUMOHN IO
YCJHOBUSM MEXAHUYECKOW MMPOYHOCTH MPOBOJIA.

ABapuitHO gomycTMmass M JUIMTEIBHO  JOIYCTHUMasi  TEeMIEepaTypbl
OTIPEIEINISIIOTCS COOCTBEHHUKaMU 000pY1I0BaHUs, COMIACHO [2, 3] ¥ mpenocTaBiseTcs
cootBeTcTBYyIOmEeMy dunuary OAO «CO EDCy.

B 3aBucumoctu ot toro, uro npesbimaercsa JAJATH nou AJITH BeiOuparorcs
COOTBETCTBYIOIIUE MEPONPUSITHUS, COTTAcHO [1].

Eme ogHuM BaXXHBIM KPUTEPUEM HA3HAYCHUSI PEKUMOB CETH SBISIOTCS
KPUTEPUH MO YCTOWYMBOCTU DHEPrOCHUCTEMbI (CTATUUECKOW anepuoandyeckor u

JTUHAMHAYECKOM).



Crenu¢uka npoOiemMa COXpaHEHHUsI YCTOWYHMBOCTU 3aBHCHT OT THIA CBS3EH.
PaznuuaroT cuibHBIC U caadblie CBS3H. [4, 5]

Cnabas cBsI3b XapaKTEepU3yeTCsl TEM, UTO, IEPETOK MOIIHOCTH, MPEAEIIbHBIN 110
CTaTUYECKOW anepuoJMYeCcKON yCTOMYMBOCTH, cocTaBisgeTr MeHee 10+15% or
MOIIHOCTH MEHBILIEN U3 COEIUHSIEMBIX 3HEProcucTeM. B Takoil TUIOBOM CTPYKType
0OJbIIOE BIMSHUE TMPU ONPEACIICHUH MAaKCHUMAJIbHO JIONMYCTHUMBIX I€PETOKOB
OKa3bIBAIOT HEPETYJISIPHBIE KOJIeOaHUs IEPETOKA MOIIIHOCTH, 00YCIOBIEHHBIE TEM, UTO
B COCIMHSAEMBIX YaCTSIX DHEPTOCHCTEMBI MMEKOT MECTO HEPETYJSIPHbIE M3MEHEHHS
MOITHOCTH Harpys3ku. [4]

CuiibHasi CBS3b XapaKTEpU3yETCsl TEM, UYTO MEPETOK MOILIHOCTHU, IPEACIbHBIM
II0 CTAaTUYECKOW AanepuoAUYECKOM YCTOMYMBOCTH, COU3ZMEPHUM C MOIIHOCTHIO
COCIUHICMBIX SHEeprocucTeM. [4]

[ToaToMy Ha ciaObIX CBs34X HaumboJee OCTPO HMMEET MeCTO IMpoliema
COXPAHEHHUSI CTATUYECKOW ANEPUOAUYECKON YCTOMYMBOCTH, @ Ha CHJIBHBIX CBA3SX
OoJbIIIee BIUSIHUE UMEET TMHAMUYECKasl YCTONYHBOTD.

B cootBeTcTBUMM C BbIIENPUBENICHHON HWHGpOpMaIMeil, paccMaTpuBaeMbIi
SHEProparioH OTHOCHUTCS K PAIOHY C CUJIbHBIMU CBSI3SIMH.

IIpoBepka  yCTOMYMBOCTM  BHEPrOCUCTEMBI  MPOUCXOAMUT  COIVIACHO
MeroandeckumM  yKa3aHUsIM TI0 yCTOMYMBOCTM [6] MO NPUBEACHHBIM TaM
HOPMATHBHBIM BO3MYIICHHUSIM. Hamnbornee TSHKEIBIMH BO3MYIICHUSMH SIBISIFOTCS
KOPOTKHE 3aMbIKaHUs C OTKa30M BBIKJIIOYATENId M JICCTBUEM YCTPOWCTBA
pe3epBUpoBaHus O0TKa3a BoikitouatTesei (YPOB).

HaGop ympaBmsitomyx BO3MYIIEHUHN 1711 COXpPaHEHHS yCTOWYHUBOCTH U3BECTEH:
HPT, OI', 9T, JC. [6]

Jlanee npuBeaeM aHaan3 JAHHBIX MEPOIPUSITUM.

[Ipumenenue NPT Bo3mokHO Ha MomHbIX TOC, rie peryjasaropbl 4acTOTbI
BpalleHUs] 000pYyA0BaHbI JEKTPOTUIPABIMUYECKUMHU MPUCTABKAMU JJIsl YIIPaBIEHUS
TypOMHOM noaaueii anekTpudeckux curianoB. Oxanaxo Ha TOL u TemmopuKannoHHbIX

TypOMHaX IaHHOE MEPOIIPUATHE HE MpUuMeHseTcs. [7, 4, 5]



OI', 0cOOEHHO Ha TEIUIOBBIX IEKTPOCTAHLUAX, HEXKENIATeNbHO. Pe3kuil copoc
HArpy3Kd BBI3BIBAE€T YBEIMYEHHE YACTOTHI BpallleHHUs TYpPOUHBI, MPU KOTOPOM
pPETYIUPYIOIINE KJANaHbl TMOYTH IOJHOCTBIKO 3aKPBIBAIOTCS, YTO MPUBOJMUT K
MOBBIIICHUIO JaBJICHUS B TJaBHOM mapompoBoae. K Tomy ke, mis oOpaTHOTO
BKJIIOUEHMSI TeHEpaTopa U Habopa Harpy3Ku TpedyeTcs A0CTaTOYHO OOJIBIIOE BpEMs.
[7]

Tak ke, cormacHo [4, 5], a¢dektuBHOCTE OI' CHIKAaeTcs TpU OIU30CTH
HHEPTOCUCTEMBI, TaK KaK MPHU OTKJIFOYEHUU YACTH T€HEPATOPOB MOIIHOCTh B OOJIbIIICH
CTENEeHU HaOpachIBa€TCs HE HA OCTABIIIUECS T€HEPATOPHI, A HA CUCTEMY.

Ha nannbiii MOMeHT, uccienoBanus B obnactu DT Tonpko akageMuyecKue.
Het TunoBo# nuTepatypsl ¥ yCIEIIHBIX IPUMEPOB UCIIONb30BaHUsA. TakK ke, COrJIacHO
[4, 5] BOBMOKHOCTh MCHOJIb30BAHUS 3JIEKTPUUYECKOIO0 TOPMOXKEHUSI OTPaHUYCHA, TaK
KaK JUIsl €r0 OCYIIECTBIICHUS TPpeOYyeTCs JOPOTrOCTOSIINE HECTAHIAPTHBIE TEXHUYECKHE
cpeactBa. Kpome 3Toro, mpuMeHEHHE HJIEKTPUUYECKOE TOPMOKEHHE MOXET ObITh
3G (HEKTUBHBIM TONBKO IS CIy4aeB COXPAHEHUS IMHAMUYECKON YCTOMYMBOCTHU
reHepatopoB Ha JC, CBSI3aHHBIX C YHEPrOCUCTEMOM JOCTATOYHO JUIMHHBIMU JIMHUSIMU
(Ha caOBIX CBA3SX).

Ha cunbHBIX CBSI3X HEOOXOJMMO paccMaTpuBaTh MEPOIPHUSATHS, KOTOPbHIE
MO3BOJISIFOT CHHXKATh SHEPTHIO YCKOPEHUS, TAK KAK MPUBEJICHHBIE BBIIIEC BO3/ICUCTBUS
BIIMAIOT TOJIBKO HA SHEPTHIO yCKOpeHus. [4, 5, 8]

B mnocnenHee BpemMs MMEETCS ONBIT TNPUMEHEHHS I COXPAHEHUS
JTUHAMUYECKON ycTOMYMBOCTH yckopeHus YPOB mno ¢akty ¢ukcanum TspKecTH
KOpOTKOoTro 3aMbikaHus. [9] VYckopenue YPOB mo3BOJIIET YMEHBIIUTH BpeMs
otkmodeHust K3. PacueTsl nmoka3anu, 4to, HanpuMmep, npuMeHenue yckopenus Y POB
Ha bepesosckoii ['POC no3Boiniio NOBBICUTH IOMYCTUMYIO, U3 YCIOBUS COXPAHEHHUS
CIY, MOIITHOCTB AJIEKTPOCTAHIIMHU B I0ABAPUUHOM pexxuMe. [9]

Taxkum 00pa3oM, Ha JaHHBII MOMEHT HET €IMHOTO YHUBEPCAILHOrO Habopa
CPEACTB, KOTOPBIM MO3BOJUT CHSTh OTPAHUYCHMS BbIJAYUM MOIIHOCTH CO CTAHIIMM.
[ToaTroMy nanHas paOoTa HalejeHa Ha aHAJIU3 MMEIOIIMXCS OTPaHUYEHHU W BBIOOD

CpCAaCTB IJIsI UX CHATHA.



O0bexkT n METOAbI HCCJICI0BAHUA

OObexTaMu HCCNEOBaHUSl SABJISIIOTCS dJeKTpocTaHuu [IpaBobepexHoro
sHepropaiioHa KpacHosipckoit sHeprocuctembl — Kpacnosipckas TOI-1 wu
Kpacnosipckas TOII-2.

[IpaBoOepexHbIi  3HEpropaiioHa BXOAUT B  coctaB lleHTpasbHOTO
sHepropaiiona. Kpacnosipckass TOIl-1 u Kpacnosipckas TOI[-2 obOecneunBaroT
AJIEKTPO- U TEIUIO- dSHEPrueit ropos KpacHOSIpCK ¥ MPOMBIIITIEHHBIX TOTPEOUTENCH.

UccnenoBanusi MpOBENEHBI METOJOM KOMIIBIOTEPHOTO MOJICTUPOBAHUS B

CTCIIMATU3UPOBAHHBIX TPOrPaMMHBIX KoMmIutekcax «RastrWin3y» u «Eurostagy.



I'naBa S ®uHAHCOBBINA MEHEIKMEHT, pecypco3(PeKTUBHOCTDH U

pecypcocoepexxeHue.

BBenenue

B coBpeMeHHOM Mupe BBICOKHE TPeOOBaHUS BBIABUTAIOT K TEXHUYECKUM
NpPOEKTaM MCXOAs M3 WX KOMMEPUYECKOM IIEHHOCTU. BbICOKMe TmoKa3zarenu
HKOHOMUYECKOTO MOTEHIMAJIa MPOEKTa MO3BOJISIOT €My ObITh KOHKYPEHTOCIIOCOOHBIM
Ha PbIHKE NPEIJIOKEHUNA. ITO BaXKHO B IIEPBYIO OUEPE/Ib ISl pa3pabOTUNKOB MPOEKTA,
TaK MMEHHO OHH SIBIIAIOTCS 3aMHTEPECOBAHHBIMU, B TOM, YTOOBI pa3pabOTKa He
OCTAaHOBWJIACh Ha CTAaJUM TMPOEKTa, a OCYIIECTBUJIACh KOMMEpIHAIU3alUs U
JaJbHENIee ee pa3BUTHE.

Baxxabsimu (akTopamu, BIUSIONIUMA Ha SKOHOMUYECKYIO TTPUBJIEKATEIHHOCTh
MIPOEKTa, B MIEPBYIO OUEPE/b SIBISIOTCS OIOXKET, CPOKHU BBITIOJHEHUS Pa3padOTKU U
TEXHUYECKOE KayecTBO MpoekTa. [IpoekT IoKeH OTBeYaTh BCEM TEXHUYECKUM
HOpMaM, BBIJIBUTA€MBIM K OOBEKTY HCCJIEAOBAHHUS, HO MPHU STOM JOJIKEH OBITh
HalleJIEH Ha MEHBIITYI0 BO3MOXXHYIO IIEHY €r0 OCYIIECTBICHHUS.

Takum  oOpazom, 1enpl0  pasnena  «DOUHAHCOBBIM  MEHEIKMEHT,
pecypcodPhEeKTUBHOCTL U pecypcocOepekeHHe»  SABISIETCA  ONpe/esICHUE
MEPCIEKTUBHOCTU U YCIIENTHOCTH HAYYHO-HCCIIEIOBATEIHCKOTO MTPOEKTA, pa3padoTka
MEXaHHU3Ma YIMPABJICHUS M COMPOBOXKIACHUS KOHKPETHBIX MPOEKTHBIX PEIICHUN Ha
JTare peaanu3aiuu.

JlocTrkeHure 1en 00ecneyrnBaeTCsl PeIIeHUEeM 3a/1a4:

e pa3paboTka oOI1Iell SKOHOMUUECKON UCH U TeJIeH TTPOCKTa;

® OIpejielieHue BO3MOXKHBIX ajJbTePHATUB MPOBEJACHUS HAYUHBIX UCCIICIOBAHMIA;

® OIICHKM KOMMEPUYECKOIO MOTEHIMAJIa U MEPCIEKTUBHOCTH MPOBEACHUS HAayYHBIX
HCCJICIOBAHUN;

® [UJIJAHUPOBAHHME HAYYHO-HUCCIEAOBATEIbCKUX PadOT;

¢ OpraHu3anusd pa60T IO HAYYHO-HUCCICAOBATCIIbLCKOMY IIPOCKTY,



® OnpeleseHue IKOHOMUYECKON U CPAaBHUTEIbHON 3(PPEKTUBHOCTH UCCIEIOBAHUS.

OpraHu3aliuoHHOE YTIpaBJICHHE MPOEKTOM BKIIOYaT B ceds (opMUpoBaHUE
3p(PEeKTUBHOIO  OpPraHMU3allMOHHOTO  MEXaHU3Ma, IO3BOJISIOLIEIO  JOCTUIaTh
HauOOJBIIEro yclexa pu MOArOTOBKE U pealu3aliy IPOEKTa.

OYHKIMOHAIIBHOE YIPABICHHUE NIPOEKTOM B CBOKO OYEPE]b BKIKOYAET B CEOs
HAa0Op METOJ0B M MHCTPYMEHTOB, MO3BOJISIOLIMX YCIEIIHO YNPABIATh OTACIbHBIMU
(yHKUMSAMH B TMPOEKTHBIX IMpoleccax: BPEMEHEM, CTOMMOCTBIO, KaJIpOBBIM
NOTEHLUAIOM, (PUHAHCOBBIMU MOTOKAMH U T.J.

[Ipy 3TOM mEepuOABl OpPraHU3allMOHHOTO YINpAaBIEHUSA COAepKaT B cebe
UHCTPYMEHTBHI, MO3BOJISIONINE HE TOJIBKO CO37aBaTh OTJIMYHbIE MPOEKTHI HA Oymare,
OHM JIaI0T BO3MOXHOCTb YMPAaBIATH 3(P(PEKTUBHBIM HCIOJIb30BAaHHUEM PECYPCOB Ha

CTaanun peain3allii IPOCKTA.

5.1 IlpeanpoeKTHBIN aHAIU3

5.1.1 IloTeHuMAIbHBIE MOTPEOUTEIHN Pe3yJIbTATOB HCCIEI0BAHNUS

Ha craguu mnpennpoekTHOro aHanmusza OyayT oOmpenereHbl OCHOBHBIC
MOKAa3aTeNId 3aMHTEPECOBAHHOCTH MHBECTOPOB M YYaCTHUKOB TIpOekTa. JlaHHas 9acTh
HE SBJSICTCS 0053aTE€BHOM, C TOYKW 3PEHHS 3aKOHOMATEIHCTBA, OJJHAKO MO3BOJISIET
BBITIOJTHUATD TPEIBAPUTEIBHBIN aHATN3 PUCKOB. JIJIT OCYIIIECTBICHUS MPEAIPOSKTHOTO
aHaJIM3a BOCIIOJIb3YEMCS YIIPOIICHHOW CXEMOMW, paCCMOTPEB TOJIBKO MOTEHITHATBHBIX
noTpeduTeneil pe3ynbTaToB UCCIENOBAaHUS, NPOAHATU3UPOBAB KOHKYPEHTHBIC
TEXHUYECKHUE PEIIECHUS C TTO3UIUU pecypcodPhEeKTUBHOCTH U pecypcocOepekeHus, a
TaK)Ke MPOU3BEIEM OIICHKY TOTOBHOCTH TMPOEKTa K KOMMEPIHAIN3AINN U BBIOEpEM
METOJIbI KOMMEPITUATH3AIIUN PE3YIbTATOB.

[Ipexne yem mepewTH K aHaIM3y KOHKYPEHTOCIOCOOHOCTH, HEOOXOAUMO
OTHCATh MOTEHIIUATBHBIX TOTPEOUTENCH PE3yIbTATOB HUCCIICTOBAHU.

CermMeHT pbIHKA: SJICKTPOIHEPIeTHKA

Kpurepuu cerMmeHTHpOBaHUS .

— Orpacnb (3HepreTuka);



— Ormpenenennas ycinyra (IpOeKTUPOBAHKE MPOTUBOABAPUIHON aBTOMATUKU JIMHUU
aJIEKTpoepeaay).

Kapra cermenTupoBanus peinka npuBejeHa B [Ipunoxenuu O tadm. O.1.

Kak BUHO U3 KapThl CETMEHTUPOBAHUS, CETEBBIE DJHEPIETUUECKUE KOMIIAHUH,
takre kak AO “©OCK EDC”, BBINONHAIOT MOYTH BECh LUKI palbOT, CBA3AHHBIX C
oOecrieyeHueM Oecniepe0oitHOro0 3eKkTpocHaO)eHus mnoTpedutens. IIpoexTsl Mo
peanu3anuy NPOTUBOABAPUIHOM aBTOMATHUKH, KaK BUJA CHCTEMHON aBTOMATHKH,
MO3BOJISIONIEM 3aIUTUTh U MPEJOTBPATUTH PA3BUTHE aBapUM, UMEIOT BaXKHYIO POJIb

Ha JaHHOM PBIHKC.

OCHOBHBIM CErMEHTOM JaHHOTO pBIHKA SBISIOTCS CETEBbIE KOMIIAHUM,
OCYILECTBJIAIOIIME Iepelady JJIEKTPUYECKOW DBHEPrUM OT DJIEKTPOCTAHLUHU [0
HEKOTOPbIX Kareropui norpedureneit. [lepenava anekTpuueckor 3HEPruu CETEBBIMU

KOMITaHUAMU OCYIICCTBIIACTCSA C IIOMOIIBIO BBICOKHUX H CBCPXBBICOKHX HaHpH}KGHHﬁ.

CermeHTOM, HA KOTOPbIH OPMEHTHMPOBAHA ILEJb  MAruCTEPCKOMN
JICCEepTalNH, SIBJSETCS AOMOJHUTENbHAs MpopaboTKa BOMpoca MO MPOEKTUPOBAHUIO

IIPOTUBOABAPUIHON aBTOMATHKH.

B Oyaymem nmpenmnosiaraeTcss NPUMEHEHUE JIaHHBIX  METOJUK  TI0

IMPOCKTUPOBAHNIO BO MHOTHUX CETCBBIX KOMITAHUAX U UX (1)I/IJ'II/IaJIa.

Kak BuIHO U3 KapThl cerMeHTUpOBaHusl, mpuBeaeHHOU B [Ipunoxxenun O Tabi.
O.1, cereBpie 3HepreTuueckue komnanuu, Takue kak AQO “©CK EDC”, BRINONHSAIOT
MOYTH BECh TIMKI paboT, CBSA3aHHBIX ¢ oOecredeHueM OecrepeOoHOTo
AJIEKTpOoCcHaOKeHus1 morpedutensa. IIpoekTsl Mo peaiuzaluu MPOTUBOABAPHUITHOM
aBTOMATWKHW, KAaK BHJA CHUCTEMHOW aBTOMATHUKH, NO3BOJISIONIEM 3alIUTUTh U

NpeaoTBPATUThL PA3BUTUC aBApUHU, HMCIOT BAXKHYIO POJIb JJISI JAHHBIX HOTpC6PITCJ'ICI>i.



5.1.2 AHa/In3 KOHKYPEHTHBIX TEXHUYECKUX PellleHUil ¢ MO3uIHU
pecypco3(peKTUBHOCTH U pecypcociepekeHust

Ha paHHBIi MOMEHT Ha pBIHKE CYIIECTBYET OOJIBIIOE KOJIMYECTBO
KOHKYPEHTHBIX pa3paboToOK, TOTOMY YTO HEOOXOIMMOCThH B 3alUTE OT TEPErpy30K
AIIEKTPOIHEPTeTUUYECKOTr0 OO0BEKTa SBIAETCA O005S3aTEIbHOW COCTAaBISIONICH B
oOecrieyeHun Oe3omacHol paboThl anekTpuueckoil cetu. Cpeau pa3paOOTUMKOB
pa3IMUYHBIX THUIOB TPOTUBOABAPUIHONW aBTOMATUKH MOXHO BBIICIUTH, Kak
OTEYECTBEHHBIX, TaK M 3apyOeKHbIX mpousBoauTeneil. [Ipu aHanmze KOHKYpEHTHBIX
TEXHUYECKUX PEIICHUN C MO3UIMHU pecypcodPPEKTUBHOCTH U pecypcocOepekeHus
ObUIM BBIOpAHBI TPU PA3IUYHBIX MPOTPAMMHBIX KOMIUIEKCA, C MOMOUIBI0 KOTOPBIX

MOKHO IIPOBECTHU MOACIINPOBAHUC.

AHanu3  KOHKYPEHTHBIX  TEXHHYECKHX  pEIIeHHH ¢ TMO3UIHH
pecypcodPHEeKTUBHOCTH W PECypcOCOEpEKeHHUs HamnpaBiIeH Ha IPOBEICHUE
CpaBHUTENIBHON 3(P(HEKTUBHOCTH HAYYHOU pa3pabOTKH U ONpPEEIICHUE HalpaBICHUS

JUIs ee Oyy1ero noseimenusi, cMm. [punoxxkennn O Tabdm. O.2.

ITo maHHBIM TAOJWIIBI MOKHO CJIEJIaTh BBIBOJ O TOM, 4TO IejecooOpaszHee
ucnonb3oBath 1K «RastrWin 3» u IIK «Eurostag» ¢ Touku 3peHus TEXHHYSCKUX
KPUTEPHUEB OIEHKH pecypcodr(hPEKTUBHOCTH U IKOHOMHUYCCKUX KPUTEPUEB OIECHKH

3¢h(HEKTUBHOCTH.



5.1.3 OueHka roTOBHOCTH MPOEKTA K KOMMEPUHATH3AIUN

Tabnuua 5.1.3.1 — biaHk OLIEHKH CTENEHU TOTOBHOCTH HAYYHOT'O MPOEKTA K

KOMMepLUHaIn3auu
CreneHb ¥POBCHE
/T MMEIOIIUXCA
popaboTaHHOCT .
HaumenoBanue 3HAHUH y
U HAy4YHOTO
pa3paboTumK
MIPOEKTa N

1.|OnpeneneH UMEOIIUKCS HAyYHO-TEXHUUECKUN 3a1e S 4

2.|Omnpenenensl MepCreKTUBHBIC HAIPaBIICHUS
KOMMepIHaIu3alui HayYHO-TEXHUYECKOTO 3 3
3ajena

3.|OmnpeneneHsl OTPACIH U TEXHOJIOTHH (TOBAPBL, YCIyTH) IS 5 4
NPEJUIOKEHHS Ha PhIHKE

4.|Omnpenenena ToBapHas GopMa HayYHO-TEXHHUYECKOTO 4 4
3ajiesia Jiyisl MPeJICTaBICHHS HA PHIHOK

5.|OnpeneneHsl aBTOPbI M OCYIIECTBIEHA OXpaHa UX MPaB 3 3

6. |[IpoBeneHa olleHKa CTOMMOCTH UHTEJUIEKTYalbHON 3 3
COOCTBEHHOCTH

7.| IIpoBeieHpI MAPKETHUHTOBBIE MCCIICIOBAHUS PHIHKOB COBITA 2 2

8.| Pa3paboTan OM3HEC-TUTaH KOMMEPIHATH3AINN HAYIHOM 3 1
pa3paboTKu

9.| OmpeneneHs! My TH MPOBIKEHUS HAYYHOW Pa3pabOTKH Ha 3 3
PBIHOK

10 Paspaborana crpaterus (¢popma) peann3anuyd HayIHOU 4 3
pa3paboTKu

11} ITpopaboTaHbl BOMPOCK! MEXAYHAPOIHOTO COTPYIHUYECTBA 1 1
Y BBIXOZa Ha 3apyOeKHbII PHIHOK

12 TIpopaboTaHbI BOMPOCKHI HCTIOIB30BaHUS YCIIyT 1 1
UHPPACTPYKTYPHI TOIJIEPIKKH, TTOTYIEHUS JIbIOT

13 IIpopaboTaHbl BOIPOCH (PUHAHCUPOBAHUS 1 3
KOMMEPIHATU3AIIH HAYYHOH pa3paboTKH

14 Nmeetcs koMaHAa Ui KOMMEPIHATN3alUK HAyYHOU 1 1
pa3paboTKu

15 IIpopaboTan MEXaHU3M peasin3allui HAyYHOro MPOEKTa 4 3
NTOI'O BAJUIOB 43 37

3nauenne Beyw=37 MO3BOJSET TOBOPUTH O CPEOHEH TOTOBHOCTH HAyYHOMU

pa3paboTKH | e¢ pa3paboTurKa K KOMMEPITHATU3aI1H.

Tem He MCHCC, IPOU3BCACHHAA OLICHKA TI'OTOBHOCTH Haquoﬁ pa3pa60TI<H

TpeOyeT AaJIbHEHIIEro COBEPIICHCTBOBAHMS 3arOTOBKU IMPOEKTa, a, BO3MOXHO, U

0osee rmyOOKHUX UCCIETOBAaHUM B 00JIACTH MAPKETHHTA.



5.1.4 SWOT- ananu3 npoekra

JUis mpoBeieHNs aHalln3a BHYTPEHHUX M BHEUIHUX (PAKTOPOB, BIMSIOMIMX HA
HAyYHOE WCCIICJIOBaHHE, TMPOBOJMMOE B paMKaxX MaHHONW MAarucTepCKOd padoThI,
BOCTIOJIB3yeMCsl TaKUM HHCTpyMeHTOM, kak Martpuma SWOT, mnpencrasisromas
paszzaeneHue Bcex (aKTOPOB HA CHIIbHBIE U C1a0ble CTOPOHBI, @ TAKKE BOZMOKHOCTHU U
yrpo3bl (Tabnuna 5.1.4.1.). [9] CunbHble U ciiabble CTOPOHBI — 3TO BHYTPEHHUE YEPThI
HAYYHOTO MCCJIEJOBaHUs, CJIEIOBATENIbHO, €My MOJKOHTpPOJIbHBIE. Bo3moxkHOCTH U
yTPO3bI CBSI3aHBI C XapaKTEPUCTUKAMU PHIHOYHOI/BHEIIHEH Cpeibl M TOMKHBI ObITH

YUTEHbI IPY 0OOCHOBAHUH PA3BUTHS JAHHOI'O UCCIEAOBAHUS.

Ta6muma 5.1.4.1 — Matpunia SWOT

Strengths (cuiabHBIE CTOPOHBI)
Bo3smoxHOCTB COXpaHEHUs
CUHXPOHHOM JTUHAMHYCSCKOMN
YCTOMYHMBOCTH 3a CYET HPUMEHEHUS
JIOTIOJIHUTEIBHBIX cpeacTB [TA
IloBEIIIIEHNE TOYHOCTH HCCICIOBAHUS
JTAHHOW YaCTH SHEPTOCUCTEMBI
IloBbImIeHHE BO3MOKHOCTH —aHaIH3a
BO3HMKAOIINX aBAPUNHBIX CUTyallui
CoOTBETCTBUE  PACUETHBIX  JAHHBIX

craugapram AO «CO EDCy

Weaknesses (c1adbie CTOPOHBI)

Pacuer BumoB IIA mpousBeneH wus
pacueTHbIX JaHHbIX npu K3 Ha mmHax
BBICILIEIO HAIPSDKEHUS TOJIBKO OJHOU
JIUHUU KOHTPOJIMPYEMOIO
cedeHus1/|onoNHNUTENbHBIE PACXOABI 110
00CITy’)KUBaHUIO u HaCTpoliKke
M3Y4YEHHBIX BUJOB INPOTHUBOABAPUIHON
aBTOMATUKH

Heonpenenennocts
CPOKOB BHEJPEHUS  pe3ysbTaToB

OTHOCHUTCIIBHO

UCCIIETIOBAaHHS
Opportunities (BO3MOKHOCTH) Threats (yrpo3si)
[Toompenne co CTOPOHBI YIIPABIISIONINX [TosiBnenue Oonee MIOJTHOLIEHHO

EDC opranuszanuii (AO «Poccetn», AO
«CO EDCy)

Bo03MOXHOCTh BHEJIPEHHS Pe3yIbTaTOB
MTPOBEICHHOTO MCCIICTOBAHUS

peanr30BaHHOrO PACYETHOTO MTPOECKTA
ITosiBienue HOBBIX  BHJOB I1A,
cJIeJIOBATEIILHO, CHUIKCHHUE

AKTYAJIbHOCTHU JaHHOI'O MCCJIICIOBAHUSA

Ilo mroram paccMOTpeHHs MATpPUIbI MOKHO CKa3aTb, YTO JAHHOE HAay4yHOE
UCCIIEJOBAHUE B YAaCTHOCTH, pACUETHBIA NPOEKT, pEalu3yeMbli B paMKax
VCCIICJOBAHNs, HMMEET 3HAYUTEIbHOE KOJIMYECTBO CHIBHBIX CTOpOH. OmHako
CYLIECTBYET IpHUHLUMINAIbHAS ciabdas CTOPOHA, CBsI3aHHAs C OCOOCHHOCTSMU

IMPOBCACHUS PACUYCTOB.



Buemnsis  cpega  mpenjaraeT  psJl  BO3MOXKHOCTEWM,  MOBBIIIAIONIKUX
MIPUBJIEKATEIBHOCTh PACCMATPUBAEMOI0 peEUICHHS. TakKe NPUCYTCTBYIOT YIPO3bl,
Cpear KOTOPBhIX 0COOOr0 BHUMaHUS TpeOyeT MOsIBIICHUE B camoe Oimxkaiiiee BpeMs
HamOoJiee TOYHOTO pacyeTa aBapUHHBIX CUTYallUid JAHHOTO PailOHa, YTO CBSI3aHO C
MOCJIEAHUMU TEHJACHUMUSIMU YTOYHEHHS MPENEIOB IUHAMHYECKON YCTOWYHMBOCTH

ANEKTPUYECKUX CTAHIMN €IUHON dHEProcucTeMbl Poccun.

5.2 Unuuuanusa npoexKra
5.2.1 Ilesqiu u pe3yJabTAT MPOEKTA

['pynma mnpoueccoB HMHULMALMM  COCTOMT M3  IPOLECCOB, KOTOPBIE
BBITOJIHSIOTCS JJIs1 OTPEIeNIEHUsI HOBOTO MPOEKTa UM HOBOM (ha3bl CYIIECTBYIOIIETO.
B pamkax nponeccoB MHULMALUU ONPEACIIIOTCS N3HAYaIbHbIE LIEIN U COIEPKAHUE U
(buKCHpYIOTCA HW3HAYaJIbHbIE (PMHAHCOBBIE pecypcbl. OnpenensoTcss BHYTPEHHUE U
BHEIIHHME 3aWHTEPECOBAHHBIE CTOPOHBI TPOEKTa, KOTOPbIE OyIyT B3aUMOJICICTBOBATD,
BJIUSISL HA OO pe3ybTaT HAyqyHOro npoekTa. JlanHas nndopmanus 3akperisercs B
YcraBe npoeKTa.

YcTaB MpoeKkTa JOKYMEHTHUPYET OM3HEec-OTPeOHOCTH, TEKyIlee MOHUMaHHUe
noTpeOHOCTeN 3aKa3unKa MPOeKTa, a TAK)KE HOBBIM MPOJIYKT, YCIYTy WIH Pe3yJbTar,

KOTOPBIU IUTAHUPYETCS CO3aTh.

Tabnuna 5.2.1.1 — 3auHTepecoBaHHBIE CTOPOHBI MPOEKTA

3anHTepecoBaHHbIE CTOPOHBI IPOEKTA O:xu1aHns 3aMHTEPECOBAHHBIX CTOPOH
Owman AO «CO EDC» Kpacnosipckoe | 1. Pacuer quHamMuueckoil ycTOHYMBOCTH FEHEPATOPOB
PIY AIEKTPOCTAHIINI Kpacnosipckoii TOII-1 u
Kpacnosipckoit TOL-2 Kpacnospckoi
YHEPrOCUCTEMBI;

2. BpIOOp OCHOBHBIX BHUAOB IPOTUBOABAPUITHON
ABTOMATHKM Ul COXPAaHEHUS  JINHAMUYECKOU
YCTOMYMBOCTH yKa3aHHBIX CTaHOUNA B JIAHHOM
HHEpropanoHe 1 OleHKa UX 3 (HEeKTUBHOCTH;

3. Pacuér ycraBok cpaOaTelBaHMsI aBTOMAaTHUKH,
MO3BOJISIOIINX YBEJIUYUTH MaKCHMAJIbHO
JIOTYCTUMBIA MEPETOK M COXPAHUTh JTUHAMUYECKYIO
YCTOWYMBOCTh TP HOPMATHUBHBIX BO3MYIIICHHUSAS.




Peanu3zanus mo60ro npoekra mnpecienyeT Kakyro-Iu00 OnpeAeIeHHY0 Lelb.
HenpaBuibHO onpeieieHHbIe LEeIU U 3a7ja4, WIK Leiu 0e3 3a/1a4, IPUBOJAAT K TOMY,
4TO B IPOLECCE pealn3aliy MIPOEKTa BOSHUKAIOT IEPEPacXol CPEACTB, KOH(PIUKTHI
MEXJy  WIEHAaMHd  MPOEKTHOM  KOMaHbl, HECOOJIOJACHHE  KOHTPOJBHBIX
IPOMEXXYTOUHBIX MyHKTOB U, KaK CJIEJICTBUE, HEAOBOJIBCTBO JOHOPOB MpoekTa. Llenpb
B OOJbILEH CTENEHU MPEACTABISIET COO0M NEKJIapalyio O HAMEPEHHUSX, U3 KOTOPOU
JOJDKHO OBITh SICHO, B Y€M COCTOMT Ba)XKHOCTh MpoekTa ais obmiectBa. Llenu u

pe3yJbTaThl JAHHOT'O UCCIICIOBAHUS MIPUBEICHBI B Tabnuie Tadnuna 5.2.1.2.

Ta6muma 5.2.1.2 — [lenu 1 pe3yabTar MpoeKkTa

Pacuer mnepexoJHbIX NpPOLECCOB U JWHAMHYECKOW YCTOMYMBOCTH
Iesn mpoekTa: reHepatopoB aiekTpoctanuuii Kpacnosipckas TOL-1 u KpacHospckas
TOII-2 KpacHOApCcKOil 3HEPTOCUCTEMBI;
PazpaboTka BapraHTOB NIPUMEHEHUSI IPOTUBOABAPUITHON aBTOMATUKU
JUISL  COXpaHEHUsl JUHAMHUYECKOW yCTOMYMBOCTH T'€HEPaTOpOB
yKa3aHHBIX 3jeKTpocTaniuil [IpaBoOepexHero sHepropaiiona, a Tak
Ke OIleHKa UX 3P HEeKTUBHOCTH;
PacueT ycTaBok /17151 BCEX BUJIOB aBTOMATHK;
[TonmydyeHHble B pe3ylbTaTe pacyeTOB JIaHHBIE MOTYT OBITh
MCIIOJIb30BaHbI JJIs1 KOMILJIEKCA MEp MO MPEJOTBPAIICHUIO HApyIIEHUS
JUHAMUYECKONW  yCTOMYMBOCTH TI'€HEPATOPOB  PacCMaTpPUBAEMOIO
JHepropailoHa. B nmanpHedmeM — IUTAHMPYETCS  IPOJOJIKUTH
cotpyaandectBo ¢ AO «CO EDCy» B 1aHHOM HallpaBJICHUHU.
1. IlomydyeHHble B  pe3yJbTaTe IPOECKTHUPOBAHUS  YCTaBKU
MPOTUBOABapUIHON  aBTOMaTUKM  00sA3aHBl  COOTBETCTBOBATH
TpeOOBAHUSAM CETIEKTUBHOCTH U OBICTPOICHCTBUSI.
2. BpInosHeHne NMpoOeKTa JOJIKHO OCYHIECTBISETCS B MPOTPAMMHOM
Kputepun npueMKn | KOMIUIEKCE, HAXOAAIIUMCS B NEPEYHE MPOrPaMM, pa3peIIeHHbIX s
pe3yJbTaTa MPOEeKTa: | BBIIOJHEHUS  PAcuyeToB  JUHAMUYECKOW  YCTOMYMBOCTH U
yTBep)kaeHHBIM AO «CO EDC».
3. Kanansl nepegauu 1aHHBIX TEJIEMETPUU U TEIEMEXAHUKH JIOJKHBI
ObITh 3amm@poBaHbl MO craHAapramM P® nmns  obecrneueHus
HOpMaJbHOU pabOTHI IIEHTpa YIpaBJICHUs JaHHBIMU TEPMHUHATIAMH.
[TonyueHHble B pe3ynbrare IPOEKTHPOBAHUS YCTaBKHU
MPOTUBOABAapUIHON  aBTOMaTUKU  00sA3aHBI  COOTBETCTBOBATH
TpeOOBAHUSAM CEIEKTUBHOCTH U OBICTPOJCHCTBUSI.

TpeboBanus k CrouMOCTh TPOEKTa JOJKHA OBITH CONOCTaBHUMa IO CPABHEHUIO C
pe3yJbTaTy NPOeKTAa: | aHaJoraM, a B JIyYllleM ciiydae ObITb MEHBIIEH.
Pe3ynbpTarthl mpoekTa HE MOJDKHBI OBITH B IIMPOKOM JOCTYIE IS
obOecrieueHuss  sHepreTuyeckor  Oe3omacHoctn  KpacHosipckoit
SHEPrOCUCTEMBIL.

OxxugaeMble
pe3yJibTAaThl IPOEKTA:




Llenr B OOsbIIEH CTENEHH MPEACTABISIET COOON AEKIapaliio 0 HAMEPEHUsX,
U3 KOTOPOH JOJDKHO OBITh SICHO, B YEM COCTOUT BaXKHOCTh MpoeKTa JuIs obmectBa. Ho

yCHeXx MpoeKTa OyeT ONpeAeNsIThbCs TOCTUKEHUEM JAHHBIX LIEJICH.

5.2.2 Opranu3zanuoHHAasi CTPYKTYpa MpPOeKTa

OpraHu3aiMoHHas CTPYKTypa MpPOEKTa I03BOJISIET OMNpPENeTuTh COCTaB
YYaCTHUKOB Ui pa3pabOTKH, a TaK K€ OINpeNeiuTbh pOoJib KaKJIOr0 Y4YacTHHKA BO

n30exKaHue H€I[Op36OTKI/I HCKOTOPHBIX BOIIPOCOB U BBIIIOJHCHUA OI[PIH&KOBOI?I pa6OTLI.

Tabnuna 5.2.2.1 — Pabouas rpynna npoekrta

®UO, ocHOBHOE MECTO Poanb B Tpyno-
DyHKuUH 3aTparsl,

n/m | padoThbl, J0J1KHOCTH NpoeKTe qac.

1 Pumapuyk ["anmna PyxoBoaurens 230
BacunbeBHa IIPOCKTa 1. KOHCYJ'IBTaLII/II/I 10
0COOEHHOCTSIM PEXUMOB POOOTHI
Kpacnospckoe PTY TEHEPUPYIOIEr0  000PYIOBaHUS
KpacnHosipckoro kpas M CpencrTs
Hauanenux COP TIA, YCTaHOBIICHHBIX B

Kpacnosapckozo KpacHosipckoit sHEprocucreme.
PIY

2 Baitnmreitn Pobept Okenepr 460
AJIEeKCaHIPOBUY AHanu3 pacyeTra yCTaHOBHBIIHMXCSA
U TIEPEeXOJIHBIX TPOILECCOB B
HA TITY JSHEPIrOCHUCTEME KpacHosipckoit
JHEeprocucreme, a TaKxKe
Ipogpeccop 3¢ GEeKTUBHOCTH Pa3THYHBIX BUIOB

Kagheopa 55C HU IPOTHBOABAPUIHON aBTOMATHKH.
Ty

3 [Tamyxun Huxonait Wcnonuurens | 1. Pacuer  ycraHoBUBIIMXCS 880
EBrenbeBnd 0 TIPOEKTY | PEXKUMOB " MIEPEXOTHBIX
npoueccoB B KpacHospckoii
KpacHosipckoe PIIY 3HEprocucTeMe, OIIeHKa
3¢ (HEeKTUBHOCTH Pa3NUYHBIX
Cneyuanucm- BapuaHTtoB [IA, mno3BossArONIMX
cmagcep 1 COXpaHsTh JMHAMAYECKY O
Kamezopuu yCTOHIHMBOCTD JTAHHOT O

9HEepropanoHa;
2. Pacuert ycraBok ITA ¢ nomoiibto
TIK “Eurostag”.
HUTOI'O: 1570




Opranu3anys- 3aKa34uk PyxoBoautens
dunman OAO «CO EDC» MpOeKTa
Kpacnospckoe P/IY Pumapuyx I'.B.

JxcnepT cTOpoHHeH Hcnonuurens npoexra [Namyxun H.E. VSKCH?,pT
opranusanuu HU TITY Baiiamreiin P.A

3aBepIicHHE IPOCKTa

- 6 c DuHaHCOBBI MEHEIKMEHT,
OZpOOHOE olpaibHas pecypcoaddeKTHBHOCTD 1
HPOCKTUPOBAHUE OTBETCTBEHHOCTH pecypeocGepexeHie
AHanu3 TeKyIIeTo COCTOSHUS Usyuenue TpeboBammii k
1po6 JIEMMBbI HPOAYKTY

Pucynok 5.2.2.1. - IIpoekTHas CTpyKTypa UCIIOJTHEHHUS paboT

5.2.3 OrpannyeHus U JOMYLICHUS

[locie ompeneneHust CTPYKTypbl IIPOEKTA M COCTaBa MCIIOJHUTENEH
HEOOXO0MMMO O0O03HAYUTh OTPAHUYEHUS U JOMYILIEHUS, OIPEACNAIONINEe PaMKU

BBITIOJTHEHUS MTPOEKTA TI0 BpEMEHH, (PMHAHCUPOBAHUIO M HEOOXOIUMBIE YCIIOBHSI.

Tabnuua 5.2.3.1 — OrpannyeHust IpoeKTa

daxkrTop Orpannyenus/ 1onyueHus

3.1. brojkeT npoexTa 93 431,83 ThIC. PYO.

®unuan AO «CO E9C» Kpacnosipckoe PL1Y,

3.1.1. Uctounuk puHAHCUPOBAHMS AO «Ennceiickas TTK (TTK-13)»

3.2. Cpoku IIpoeKTa: 02 ¢eBpasisi 2016 r. — 12 urons 2016 r.

3.2.1. [JaTa yTBepKA€HUS IIJIaHA YIIPABICHUS 01 denpanst 2016 1.

IIPOEKTOM

3.2.2. [laTa 3aBeplIeHUs IPOEKTa 12 urons 2016 r.

3.3. [Ipoune orpaHUYEHUS U JOMYIICHUS Heo6xonqumo yuyactue AO «Enuceiickas TT'K

(TTK-13)»




5.3 IlnanupoBaHue ynpaBJjeHHeM HAYYHO-TEXHUYECKHUM IPOEKTOM
5.3.1 Hepapxuyeckasi CTPyKTypa pador

CopeprkaHue BCero MpoekTa paboT OMpenesieHO U CTPYKTYPUPOBAHO B BUJE

uepapxu, nokazanHou B [Ipunoxenun O puc. O.1.

5.3.2 KoHTpoOJIbHBIE COOBITHS MPOEKTA

B tabnune 5.3.2.1 npuBeneHbl KOHTPOJIbHBIE COOBITHS MPOEKTA.

Ta6muma 5.3.2.1 — KoHTponbHBIE COOBITHS MPOEKTA

KonTpoabsHoe PesyabTar
coonITHE (MOATBEPKAAIONIHI JOKYMEHT)

1 | Koutponp coOpannoii | 02.02.2016 | IIpousBeneH 0030p JIUTEpaTyphl, MyOJIUKALIMIA
uH(pOopManuu W Hay4YHBIX  HCCIEJOBAaHMNA 1O  TeMe
Marucrepckoil nuccepraunu. O003HaYEHBI
HanOoJiee YyacTo BO3HUKAIOUIME NPOOIeMbl U
CIIO)KHOCTH  Tpu  mnpoekTupoBaHuu  [IA
AJIEKTPOCTAHIMKA.  BBIABIEHBI  OCHOBHBIE
MIPOrpaMMHBIE KOMILIEKCHI,
Y/IOBJIETBOPSIOIINE TpeOOBaHUAM 1o
BBITIOJTHEHUIO PacuyeToB B  JIUCCEPTAIIMU.
[Tpoananu3upoBaH >HEPropaiioH, B KOTOPOM
Oyner MIPOU3BOIUTHCS pacuer
IIPOTUBOABAPUITHON aBTOMATHKHU.

(cm. pazoenvt BKP peghepam, 6sedenue, 0630p

n/n Hdara

Jaumepamypbi, 00vbexm u Memoobl
uccnedosanus, 2nasa 1)

2 Pacuer 15.03.2016 MonenupoBaHue JTAaHHOU CXEMBI B
YCTaHOBUBIIIETOCS nporpaMMHOM  Komiutekce  “RastrWin3”.
pexxumMa Pacuet pexxuma u ero peryiupoBaHue. AHATU3
[TpaBoGepesxHOrO MOCIEAYIONIET0  pexuMa. PerynupoBka
paiiona KpacHosipckoit HalnpsDKEHUA  HAa  [IMHAX  CTAaHUMM |
HHEPrOCHUCTEMBI MOJICTaHIIU I C MIOMOIIbIO CpEeICTB

perynupoBanus (PITH tpancdopmaropos, 11IP
n BCK), ompenenenme MJIII mo nuHUAM,
YTSDKEJIEHUE PEKUMOB.

3 | [IpoBepka pa3muvHBIX 03.04.2016 | IIpoBenenue CIeIUATbHBIX pabor,
BapuanToB [1A HalpaBJICHHBIX Ha BBISBICHHE CI1a0BbIX CTOPOH
pacueTHoii  wactu  paboTel.  I[IpoBepka
Ha/JIeKHOH  JHMKBUAALMU  AHOPMAJIbHOIO
peXHMMa TP Pa3IUYHbIX BUJAX BO3MYIICHUM
4 | ['oTOBHOCTB 12.06.2016 | Ompenenena pecypcHas, ¢duHaHCOBas,
MOJNPOEKTOB U OIOJDKETHAs, CONMalIbHAI M SKOHOMHUYECKas
npunoxenuii BKP 3¢ (HEeKTUBHOCTh MCCIEIOBAHUS




CBepHICHI/IC KOHTPOJIbHBIX COOBITHIA SIBJIAECTCS H€06XOI[I/IMBIM N 10CTaTOYHbIM
YCJIOBUCM, OIIPCACIIOINM JOCTUKCHUC PC3YJIbTATOB IIPOCKTA, IIO3TOMY KOHTPOJIb 3a UX

BBITIOJTHCHUECM SBJIACTCA IIEPBOCTCIICHHBIM IJISI PYKOBOJUTECIIA ITPOCKTA.

5.3.3 Ilnan npoekTa

B pamkax mraHHpOBaHUS HAYYHOTO IIPOSKTa HEOOXOIUMO TTOCTPOUTH KAJICHTapPHBIHA
wiaH mnpoekra. KaleHmapHwlii TUIaH mpoekTa mpeacTaBieH B Tabmune 5.3.3.1,

KaJIeHJapHbIA TUIaH-TpauK IS HATVISIHOM WJUTFOCTpAMK pabOThl HaJ MPOEKTOM

npencrasiieH B [Ipunoxennn O Ttadmn. O.3.

Tabnuua 5.3.3.1 — KanennapHslii mian npoekra

Ko HAau Aata Aara CocraB
Ha3Banue T-Th, | HAYaJda | OKOHYAHH
A Y4aCTHMKOB
JAHH padot s padoT
AHAJIN3 TEKYIIEr0 COCTOSIHUS MPODJIeMbl
1.1 | OneHKa CIOXUBIICHCS CUTYyaIllid B 1. Ucnonuutenn
[TpaBoOepexHOM snrepropaiione | 12 | 02.02.2016 | 15.02.2016 | 2. Dkcnept
KpacHosipckoli 5HeprocucTemMsl 3. PykoBonurenn
1.2 | AHaimM3 TPOTHOZUPYEMBIX YPOBHEH
SHepromnoTpedeHuss W OanaHCoOB
o 1. Okcnepr
MOIITHOCTEH B  paccmarpuBaemom | 9 16.02.2016 | 25.02.2016
. . 2. UcnionHurens
SHepropaiione KpacHosipckoit
HHEPTrOCHCTEMBI.
1.3 | OG30p nuTEpaTyphl U MyOIUKAIUH,
CBSI3aHHBIX C BOIIPOCAaMHU TR T S—
npuMmenenuss u d¢dextuBHoct | 16 | 26.04.2016 | 14.03.2016 |
2.9Kkcnepr
paboTsl Ppa3IUYHBIX BUJIOB
MIPOTUBOABAPUIHON aBTOMAaTUKH
2 | TpedoBaHusl K MPOEKTY
2.1 | Uzy4yenue TpeOOBaHUIA K MPOEKTY CO
CTOPOHBI TOCY/IAPCTBEHHBIX OPraHoB | 6 15.03.2016 | 21.03.2016 | 1. NcmomHATENH
U (PUPMBI-M3TOTOBHUTEISI
2.2 | Nsyuenue MPOrpaMMHBIX
KOMIIIEKCOB, ¢ TIOMOWIBIO KOTOPBIX | 15 | 55 539016 | 03.04.2016 1. Okcnept
MOKHO IIPOU3BECTH JTAHHOE 2. Ucnionaurens
MOJICITUPOBAHHE
3 | IToxpoOHOE NpoOeKTHPOBaHHE
3.1 | Pacyer ycTaHOBUBIIETOCS PEKIMA D (S —
paccMaTpuBaeMoro SHepropaiiona 12 | 04.04.2016 | 16.04.2016 2'
N . PykoBonurens
Ky306acckoi 3HeprocucTeMbl
3.2 | Pacyer nepexoHbIX peKHMOB 8 17.04.2016 | 25.04.2016 | 1. MicnonHuTens




[Tpomomxenne Tabmwe: 5.3.3.1

Ko Jom JlaTa Jara Cocran
Ha3Banue T-Th, | HAYAJIA | OKOHYAHH
A JTHH padoT s1 padoT yHaacriuion
3.3 | Beibop ocHoBHBIX BHI0B [TA 1
npoBepka 3pHEKTUBHOCTH HX 15 | 26.04.2016 | 10.05.2016 | 1. WcnonuuTensb
paboTHI
3.4 | TIpoBepka 4yBCTBUTEIBHOCTH 1. Dxerept
ycraBok ITA, cornacHo 5 11.05.2016 | 16.05.2016 | .
2. PykoBoaurenb
HOPMATUBHBIM JJOKyMEHTaM
4 | OUHAHCOBBII MEHETKMEHT, pecypco3dheKTHBHOCTH H pecypcociepexeHue
4.1 | IlpennpoekTHbIH aHAIU3 2 17.05.2016 | 19.05.2016 | 1. MicnonmauTens
4.2 | auimanyst IpoeKTa 2 20.05.2016 | 22.05.2016 | 1. Ucnonaurens
4.3 | [lnanvposaime ynpaBICHus HayWHO- | 5| 3 05 2016 | 26.05.2016 | 1. Henommrens
TEXHHIECKUM TIPOSKTOM
4.4 | DdheKTUBHOCTD HCCIIeIOBAHHUS 3 27.05.2016 | 30.05.2016 | 1. Mcnonuurens
5 | CoupajbHasi 0TBETCTBEHHOCTD
5.1 | Be3zonacHocts B UC 4 31.05.2016 | 04.06.2016 | 1. McnonHuTenn
5.2 | PernonanpHast 0€3011aCHOCTh 4 05.06.2016 | 09.06.2016 | 1. Mcnonuutess
5.3 | TexnorenHnas 6€30aCHOCTb 2 10.06.2016 | 12.06.2016 | 1. McnomHuTens
Hroro 115

5.3.4 bBro:xeT HAY4YHOTI'0 MCCJIEJOBAHUS

bromxer Hay4yHOro HCCIEeIOBaHUsA

- 3aIIaHUPOBAHHOC PpPacCHIpCaACICHUC

(MHAHCOBBIX CPEACTB MPOEKTA IO CIETYIOUTUM CTaThsIM 3aTpar:

1. 3apabotHas maTa (OCHOBHAs U JOTIOJHUTEIIbHAS)

2. OTyucneHu Ha COIUATBHBIC HY Kb

3. AmopTu3zaius mporpaMMHOT0 00ecTieueHuUs;

4. HaknanHbie pacxo/pbl.




Cneyuanvnoe o6opyoosanue 0151 npo8edeHUs NPOEKMHBIX padom

Ta6muma 5.3.4.1 — Pacuer 3aTpaT no BbIJICICHHON CTAaThE

Ha e]l. as
KoJj-Bo Hena e Obu
000pyI0 | CTOMMOCTH
eMHUILL
181 HaumenoBanue 000py1oBaHus o BaHMs, | 000pyAoBa
pyaA TBIC. HHUS, THIC.
OBaHUS
pYyo. pYyo.
1 | IIO Memua Windows Vista Business Rus 1 7,790 7,790
2 | 1O Meaua Office 2013 na 1 IIK, DVD-nauck 1 3,590 3,590
3aTpaTsl N0 NpPUOOPETEHUIO 000PYTOBAHUS: 11,380

3atpatsl Ha 1O cocTaBsOT:

> M,, =11380 pyb.

JIist  pacueToB YCTAHOBMBIIIUXCS PEXUMOB U TEPEXOJHBIX IMPOIIECCOB
HeoOXoauMO criermaibHoe pacueTHoe I10: RastrWin3 u Eurostag. CornacHo qaHHBIM

caittos http://www.b2b-energo.ru/ u http://www.my-tender.ru/ ero croumocts Ha 2016

rox coctasiset: [14, 15]
e [IK RastrWin3 (siunien3ust Ha 2 komnbsroTepa) — 900,000 ToIC. pyo.
e [IK Eurostag (yintien3ust Ha 2 komnbrotepa) — 1 800,000 ThIC. pyo.
Hannoe 110 yxe wumeercas B coctaBe [I0 AO @Pumman «CO EDC»

Kpacnosipckoro P/1Y, mosTomy y4nuThIBaEM TOJIBKO 3aTPaThl HA aMOPTHU3ALMIO.

Cpeanuii cpok nosiezHoro ucnosb3oBanus [10 cocrasnser He meHee 6 siet. Ha
pacueTHble paboThl npuxoautcs 40 aHE.

S, - (900000 +1800000)
4 6-12-30

.40=50000 py6.

AMOpPTH3AIIMI0O  OCTAJIBHOIO HEOOXOAUMOTO OOOpYJOBaHHS Y4YTeM B

HaKJIaAHBIX paCXodax.


http://www.b2b-energo.ru/market/view.html?id=83852

Ocnosnasa 3apabomnasn niama

Jliis pacuera 3apaOOTHON IaTbl OyJEM HCXOAWUTH M3 TOTrO, YTO B COCTaBE

paboueli TpyNIibl Y HAC HAXOAATCS 3 YEJOBEKA: MCIIOJHUTENb (CTY/ICHT) B Ka4eCTBE

CHEIUANIKNCTA-CTaXKepa M0 MECTY MPOXOXKJICHUS MPAKTUKHU, PYKOBOJIUTENb (HayYHBIN

PYKOBOJUTENh IO MECTy MPOXOXKACHUS MPAKTUKU) H

JKCIIEPT

(Hay4HBI

pykoBoautens B TITY). 3 kanernnapHoro 1uiad rpaduka HaaeM 3aHATOCTh KaX0To

N3 YYaCTHHKOB.

B Tabnuue 5.3.4.2 npuBeaeH pacyet 3apaO0THOM MIaThl IO JAHHOMY MTPOEKTY,

YUMUTBIBAs pa3nyHble KOADPUIUMEHTHI U 6a30BbIN OKJIa KaXI0T0 U3 pAOOTHUKOB.

Tabmuua 5.3.4.2 — Pacuét oCHOBHOM 3apabOTHOM MJIATHI

Wcnonaurenu 3s, Kip | Ka | Kp 3, Bwi, | Tp, | Boen,
pyo. pyo | py0. |pab.| pyO.
JIH.
PyxoBogurenn 723244 | 1,2 | 1,2 | 1,6 [162006,6|6750,3 | 29 |195758,0
DKcnepT 332649 | 1,2 | 1,2 | 1,3 |60542,0 (2522,6 | 54 |136219,6
HUcnonnurens 107400 | 1,2 | 1,2 | 1,3 |19546,8 |814,5 110 |89589,5

np- Kodpdunment npemuii, K; — kosddunueHtT nomiar M HaabaBok, K, -

paiionHbIit kKo3hduiment, 3s-3apaboTHas miata 0a3ucHas, 3y- 3apIuiaTa MecsyHasl,

3.~ THEBHasl 3apaboTHasi 1uiata, Tp KOJIMYECTBO pabOuux JHEH, 3ocs- OCHOBHAS

3apa60THaﬂ Ijiarta.

B JaHHOM IIPOCKTHUPOBAHHWH  JOIIOJIHUTCIbHAA

3apaboTHas T1UIaTa HeE

npeaycMatpuBaercs. MIToro o naHHou cratbe npeaycMarpuBaeTcs GUHAHCHPOBAHUE

B pazmepe @311 =421567,1 pyo

OTtuunciienus Ha conuanbHbie HY) bl —30%0:

OCH, =0,3-421567,1 = 126470,1 pyO®.

[Tpoune nenpeasuaenusie pacxonsl ( IIp. 10% ot N.)
YHU,=>M,, +> H,+®3I+O0CH =
=11380 + 50000 + 421567,1+126470,1=609417 py0

IIpa = 60942 py6.




Haxnanusie pacxoast (16 % OTZH )
Hpa=0,16Y_ ", =0,16:609417=97506,7 py6.

Hroro nomHast ce0eCTONMMOCTD IMPOCKTAa

Ca=>M,,, + > U, + D3+ OCHy + Ips + Hpn = 767865,9 pyo6.

[Ipeanonaraemass HOpMa NpUOBUIM AaHHOTO mHpeAnpustus coctasiseT 30%.
3HAYNT, KAMUTAIIOBIOKEHNUS 3aKa34lKa B IPOEKTUPOBAHUE COCTABUT:

Kup = Cr - 1,3=767865,9 1,3 =998225,67 py0.
Kanumanwnuie 3ampamot na 060pyoosanue

Jlns peanuzanuu JAaHHOTO MPOEKTa HEOOXOJAMMa YCTaHOBKa HOBOTO U
PEKOHCTpYKIUs umeromerocs obopynoBanus [1A. OObeKThl pa3MelIeHUs CUCTEMBI
[TA npunaamexaT pa3HbiM coOcTBeHHHMKaM. OOBEeMbl pabOT U CBOJKA 3aTpaTr IO
oObekTaM TIpeAcTaBlieHbl B TaOmuie 5.3.4.3. B 1maHHBIH 00BEM BKIIFOUCHBI
HEOOXOJMMBIE 3aTpaThl HAa MPOEKTHO-U3BICKATEIbHBIE pPabOThl, NPHOOPETEHHE
000py10BaHUSl, CTPOUTEILHO-MOHTaXKHbBIE pa0OThI, CBSI3aHHBIE C YCTAHOBKOM JIAHHOTO

obopynoBanus. [Ipubim3uTensHBIE CTOMMOCTH paOOT MpHUBEISHBI Ha OCHOBaHUU [16].



Tabnuna 5.3.4.3 — Pacuér croumoctu paboT

CroumocTtsb,
n/n O0BexT O0bem padoT N0 PEKOHCTPYKIHUH ThIC. PYG.
Obbekr 1
1 BrinonHeHue mpoeKTHO-U3BICKATENbCKIX 2000
pabort (cramus [1[1 u PJI)
2 Kowmmnexr ITA ¢ pynkuusamu AOIIO u 4000
AJIAP (2 mr.)
KpacHosipckas v . -
3 TOI-1 CTPOMCTBO Iepeaaun aBapuiHbIX 1800
CUTHAJIOB U KOMaH/ (2 1T.)
[{upoBoit MyJIBTUILIETOP OpraHU3AINH
4 8000
TeXHoJorn4eckux kanaiaos [TA (2 mrt.)
5 Bcero no oobexTy 15800
6 BrlnonHeHue npoeKTHO-U3bICKATENbCKUX 2000
pab6ort (cramus I1[1 u PJT)
7 VYerpoiicteo AOITO BJI 110 kB (2 mr.) 4000
5 Kpacnosipckast [udpoBoit MyJIBTHILIETOP OPTaHU3AIUN 8000
TOILI-2 TEXHOJIOrMUecKuX kaHasaoB [1A (2 mrT.)
YceTpolcTBO nepeaadyn aBapuiHbIX
9 5400
CUTHAJIOB U KOMaH/ (6 1T.)
10 Bcero mo oobekTy 19400
11 Bcero no O6bekr 1 35200
O0bexT 2
1 BrinonHeHne NpoeKTHO-U3bICKATEIbCKUX 2000
pab6ort (cramus [T u PJT)
2 Yerpoiicteo AOITIO BJI 110 kB (2 mt.) 4000
I1C 220 xB YeTpolCcTBO Nepeauy aBapuiHbIX
3 1800
OxTs6pbcKas CUTHAJIOB U KOMaH/ (2 1T.)
HudpoBoit MyJIbTUILIETOP OpraHU3ALUN
4 4000
TexHojorndeckunx kananos [TA (1 mrt.)
5 Bcero no oobekTy 11800
6 BrinosiHeHNE POEKTHO-U3BICKATEIBCKUX 2000
pa6ort (ctamus [T u PJT)
7 VYerpoiicteo AOITO AT (2 mT.) 4000
I1C 220 kB YeTpolicTBO nepenaun aBapuriHbIX
8 1800
3aBojckas CUTHAJIOB U KOMaHJ (2 1IT.)
HudpoBoit MyJIbTUILIETOP OpraHU3ALUN
9 4000
TexHojorndecknx kananos [TA (1 mrt.)
10 Bcero no oobekTy 11800
11 Bcero mo OonekT 2 23600
BCEI'O 58800

3arpaTty Ha 3apa0OTHYIO IUIaTy TE€pcOoHaja, KOTOPBIM OyneT MpOU3BOAUTH

MOHTAX YUYTCM B HAKJIaAHBIX pacxoJdax.



[Ipoune HelpeIBUIEHHBIE PACXO/BI (COCTABIIOT OKono 1% ot Y U, ):
S i, =3 M,, =58800000py6
Ipy = 0,01 > M, = 588000 py6.

Haknanusie pacxozst (30 % ot Y H;)
Hpy=0,3-> 1, =17640000 pyo6.

O6mast ce0ecTOMMOCTh YCTaHOBKH cucTeMbl [1A:

Cu= > U, + Ip, +Hp, = 58800000+588000+17640000=77028000 py6.

[IpunumaeMm, yto 20% CymMMapHBIX KalHUTAJIOBIOXKEHUW Ha ycTaHOBKY I[IA
COCTaBJISIECT NMPUOBLIb, TOTA:
Ku=1,2'Cy=1,2 77028000 = 92433600 pyO.
Cymmapuvie KanumMan06,10HceHUA

SK = Kup + Ky = 998225,67 +92433600 = 93431825,67 py6.

5.4 Onpenenenue 3¢ GeKTUBHOCTH UCCJIEIOBAHMS

5.4.1 Onpenenenne IKOHOMUIECKOH I(PPEKTUBHOCTH MCCJIETOBAHNS

[Ipn Tekymen curyaunmu B LlenTpansHOM 3Hepropaiione KpacHospckoi
HPHEPTrOCUCTEMBI MaKCHUMallbHasl BO3MOKHas Harpy3ka craniuii Kpacnosipckas TOIL-1
u Kpacnosipckas TOL[-2 U3 ycrnoBusi COXpaHEHUSI JMHAMAYECKON YCTOMYMBOCTU MPH
HOPMATHUBHBIX BO3MYLIEHUsX cocTaBisier 487,3 MBT.

Peanuzanus cucrems! ITA MO3BONIMT CHATH OTPaHUYEHMS BBIIAYM MOIIHOCTH
CTaHUWW, TEM CAMBIM IIOBBICUB JJOITyCTUMYIO HArpy3Ky /10 yCTaHOBJIEHHBbIX 946 MBT.

Yuciio yacoB MCHOJIB30BAaHUS MAKCUMAaIbHOU Harpy3ku g TOL[ cocraBuser
nopsiaka 4000 — 5000 vacos. [Ipuaumaem 4350 .

Torga ronoBas BbIpaOOTKa 3JEKTPOIHEPIUU CTAHLUMW J0 M MOCIE€ BHEIPEHUS
cuctemsl [TA coctaBur:

Dy =NY-4, . =487,3-4350-10"° = 2119,8 mun kBr-u/rox;

8vip

e = N =946-4350-10"° =4115,1 mn kBru/rox.

[;1377]



Pacxon sneprum Ha coOctBeHHble HYkAbl TOIL] cocrtaBnser mopsiaka 10%,
MOATOMY OTITYIIIEHHAS CTAHITUSMHM JICKTPOIHEPTHUsl COCTABUT:

2%* =3% .0,9=2119,8-0,9=1907,8 miH kBru/rozx;

8vIp

Drocre = yrocte. 0,9 =4115,1-0,9=3703,6 miH KBT9/rox.

omn 8blp
Takum oOpazoMm, BBenmeHHE CUCTEMBI [IA TO3BOJIUT YBETUYUTH KOJIUYECTBO

OTIYILIEHHOW dJIEKTPOIHEPIUU Ha:
AD =D 9% =3703,6-1907,8=1795,8 mun kBr-u/rox.
Croumocts 1 kBT'u 351ekTposHeprun Ha onTOBOM pbhIHKE 111 KpacHosipckoro

Kpass coctaBiseT mopsaka 1 py06. Takum oOpa3oM gomoOSHWUTENBHAS BBIPYYKa

COCTaBUT.

AB =AD 1] =1795,8-1-10°=1795800 Tric.py6./rox.

omn
CocraBnstomas 4yiucToid NpuObUIH B BeIpyuke Ui TOLl, muTaromuxcs yriem

cocTaBiisieT nopsaka 2%.
Ilp,=0,02-AB=0,02-1795800 =35916 tric.py6./rox.

Tax >xe B J0X0/1 MPEPUATHS BKIIOYAIOTCS IEHEKHBIE CPEJICTBA, HEOOXOIUMBIE
Ha aMOPTHU3AIIMI0 YCTaHABIMBAEMOTO 000pPY/I0BaHUs. Y CTAHOBICHHBIN CPOK CITY>KOBI
o0opynoBanusi coctaiuset 20 jer.

1 1
A= >0 M,, = 2—058800 = 2940 TpIC.py0./TONI.

M =1Ip, + A=35916+2940=38856 rric.py6./rox.

CornacHo mpeAbIAyIIEMY pacueTy, CyMMAapHbI€ KalUTaJbHbIC BIIOKEHUS
coctaBuiu 93 431,83 ThIC. pyo.
PaccuntsiBaeM mokazatenu NPV (4ucTelii JUCKOHTHpPOBaHHBIN noxon), Pl
(uaaexc noxonHoctu), IRR (BHyTpeHHsAsI HOpMa I0XOIHOCTH), CPOK OKYITa€MOCTH.
NPV - cymMma TMCKOHTHPOBAHHBIX 3HAYEHUN MTOTOKA TUIATEXKEH, TPUBEIEHHBIX
K CETOHSIIHEMY JTHIO.
CraBka nuckontupoBanus 0,1; ron npuBeneHus: — BTOPOM roj.

NPV nannoro npoekrta coctaBui 254755,06 toic. pyo.



Pl — oTHOlIEHWE NMPUBEAEHHBIX TOXOAOB, OXUAAEMBIX OT HHBECTULUH, K
CyMME HHBECTHUPOBAHHOIO KamuTtaja. MHAEKC MTOXOIHOCTH pacCUUTHIBACTCS 110
dopmyine: PI = NPV /1, rae [ — Bnoxenus. J{ns nannoro npoekta PI = 3,48.

Cpok OKymaeMOCTH WHBECTUIUH - Bpems, KOTopoe Tpeldyercs, uTob
WHBECTULIMST oOOecreymia JOCTaTOYHbIE TOCTYIUICHHUS JEHEer Il BO3MEICHUS
WHBECTULIMOHHBIX TOXOOB.

Bpems okyrnaemMocTH JaHHOTO MPOEKTa cocTaBisieT 4 ronaa, 1.e. cymma NPV
HapacTaOUIMM UTOTOM CTAHOBUTCS MOJO0KUTEIBHOM.

IRR - mpouieHTHAas cTaBka, Ipy KOTOPOM YMCTasi MPUBEAEHHAS CTOUMOCTD

paBHa 0.

IRR
300000
250000
200000
150000
100000
50000
0

-50000 9
~100000
~150000

NPV, TeIC.pyO.

CraBka JUCKOHTUPOBAHUS, O.€.

Pucynok 5.4.1.1 — BHyTpeHHsIs1 HOpMa JOXOAHOCTH.

Kax BumHO 13 manHOTO rpadvka cTaBKa TUCKOHTHPOBaHUs, mpu kotopoir NPV
PaBHO HYJIIO COCTaBIAET, IpuMepHO, 0,416.
OcHOBHBIE SKOHOMHYECKHUE MMOKAa3aTeNn MPOeKTa npuBeaeHbI B [Ipunoxenun O

tabdmn. 0.3



BeIBOABI 1O TJ1aBe

B nanHoli rnaBe OBLI oOmpeneracH KOMMEPYECKHH IMOTEHIMAI IIPOCKTa,
NPOU3BEJCH aHAlW3 KOHKYPEHTHBIX TEXHUUYECKHUX pPEHICHUH ¢  MO3ULUHU
pecypcodpdexkTuBHOCTH U pecypcocOepexenus. [IpuBeaeH mpoliecc opraHuzauu
HAyYHOT'O MCCIIEIOBAaHUSA M OI0/KET ero peanusanuu. OrnpejesieHa 3KHOMUYECKas
3 PEKTUBHOCTH UCCIIEIOBAHUSI.

Kommepueckasi mpuBiIeKaTeIbHOCTh HAYYHOI'O HCCIIEIOBAHUSI OMPENEIIIeTCs
HE TOJIbKO HayYHON HOBHU3HOM M MPEBBINICHUEM TEXHUYECKHUX MAapaMETPOB JTAHHOTO
IpPOEKTa HaJ JAPYTMMH, HO U COOTBETCTBUEM JIaHHOM pPa3pabOTKH COBPEMEHHBIM
TpeOOBAHUSIM.

MMeHHO TO03TOMY OlLIEHKa KOMMEpPYECKOM HEHHOCTH pa3pabOTKU SBISETCS
KpaliHe BaXHBIM 3TaIlloM, OCOOCHHO KOI'/Ia Ha MEPBOHAYAIBHBIX ATanax *XU3HEHHOIO
[IUKJIa BBICOKOTEXHOJIOTUYECKOT0 U pecypcodd(HEeKTUBHOTO MPOAYKTA OUEHb CIIOKHO
OLICHUTh MACIITa0 OTKPBITHUS U OUYEBUIAHYIO MEPCIEKTUBHOCTh MPOEKTAa. DTOT ITall
SBIIIETCSI HEOOXOIMMBIM yCIIOBHEM, KaK MPH MOUCKE UCTOYHUKOB (DHHAHCHUPOBAHMUS
JUIS TIPOBEJICHHS] HAyYHOTO MCCIENOBAaHUS, TaK M IS KOMMEPIMAIU3ALNU €ro
pe3ynbTartoB. VIMest Ha pykax pe3yiabTaThl TAKOW OLIEHKH MOJIOJJOMY YYEHOMY JIErde
HaWTH apTHEPOB Il NAJIbHEUIIIEH COBMECTHOM pealln3aliui IPOEKTA U JATbHEUILIETO
MacITabupOBaHUS.

ITo pe3ynbraTam 1aHHOM IJIaBbl MOXKHO CHI€JIaTh BBIBOJI O TOM, YTO LIEHHOCTh
JTAHHOTO MCCJIEIOBAHUS B COYETAHUU C OTHOCUTEIHHO HEOONBIIUM OOJKETOM H
BBICOKMMU TOKa3aTeNsIMU a0COMIOTHOM 3(()EKTUBHOCTH, MPEICTABIAET peabHBIN
WHTEPEC VISl SHEPTETUIECKOTO COO0IEeCTBa, B YaCTHOCTH, /It COTpyaHUKOB AO «CO

EOC» u TITY, ¢ ToOuku 3peHHs JAIbHENIIEN peaNn3aluy U pa3BUTHSL.
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