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Iliianupyembie pe3yiabTathl 00ydeHus mo QOII

Kon
pe3yJbTara

PesyabTar 00y4enns

ObwexynbomypHble KoMNemeHyuu

P1

CrnocoOHOCTh MOHUMAaTh M aHAIM3UPOBATH COLMAIBHBIE M IKOHOMHYECKUE MPOOIEMBI U
MPOLIECCHI; TOTOBHOCTh INPUMEHSATH 0a30BbIE METOJbl T'YMAHHUTAPHBIX, COLHAIBHBIX M
SKOHOMHYECKHX HAayK B pasMUHBIX BHAaX MNPOPECCHOHATBHOW M COIHAIbHOU
JeSATEIBHOCTH.

P2

JleMOHCTpHpOBaTh TIOHMMAaHNE CYIIHOCTH M 3HAYCHUS MH(POPMAIMH B PAa3BUTHUH COBPEMEHHOTO
o0I1ecTBa, BIaJCHNE OCHOBHBIMH METONIAMH, CIIOCOOAMH W CPEACTBAMHU TONy4YEHUS, XPaHCHHUS,
nepepaboTKd  MH(GOPMALH,  WCIONB30BAaHHE COBPEMEHHBIX — TEXHHYECKUX  CPEACTB U
HH(POPMAIMOHHBIX TEXHOJIOTHIA B MPO(ECCHOHATLHON O0NIACTH Il PEIICHUsS] KOMMYHHUKATHBHBIX
3a/1a4.

P3

CrocoGHOCTh CaMOCTOSITENTBHO MPUMEHSATh METOABI U CPEACTBA MO3HAHUS, OOYYCHHUS U
CaMOKOHTPOJIS;  OCO3HABAaTh MEPCIEKTUBHOCTh HHTEIUICKTYalbHOTO, KYJIBTYpPHOTO,
HPaBCTBEHHOTO, ¢bu3nIecKoro U 1pohecCHOHATBHOIO CaMOpPa3BUTHS 7
CaMOCOBEPIICHCTBOBAHUS;, YMETh KPHTHYCCKH OLICHHBaTh CBOM JIOCTOMHCTBA H
HEJIOCTAaTKH.

P4

Crnoco6HocTs 3((hekTHBHO padOTaTh MHIAWBHAYAIbHO M B KAadEeCTBE WICHA KOMAaHJBI,
JEMOHCTPHPYSl HAaBBIKM PYKOBOACTBA KOJJICKTUBOM HCIIOJHUTENCH, B TOM 4YHCIE Hax
MEXIUCUUIUIMHAPHBIMU  [IPOEKTAMH; YMETh MPOSABIATH JIMYHYIO OTBETCTBEHHOCTb,
MPUBEPKEHHOCTh TPO(ECCHOHATIBHOM 3THKE W HOpMaM BejAeHHs NpodeccCHOHANbHON
JISSITETIbHOCTH.

P5

I[CMOHCTpI/IpOBaTb 3HAaHUC COLHWAJIbHBIX, MMPaBOBLIX, KYJBTYPHBIX H 3JSKOJOIHYCCKHUX
ACIICKTOB HpO(I)CCCPIOHaJ'ILHOfI ACATCIIBHOCTH, 3HAHHWC BOHNPOCOB OXPAHbI 340pPOBbA,
0e30IMacCHOCTH KU3HCACATCIBHOCTH u Tpyaa Ha SJICKTPOIHCPICTHUICCKUX u
QJICKTPOTCXHUYCCKUX IMMPONU3BOACTBAX.

Po6

OcymIecTBIATh KOMMYHUKAIUK B TPO(ECCHOHATBHOM cpelie U B OOIIECTBE B IIETIOM, B TOM
YHClle HA HWHOCTPAHHOM 3BIKE;, aHAIN3MPOBATH CYIIECTBYIOIIYI0 M pa3pabaThiBaTh
CaMOCTOSTEIBHO TEXHUYECKYIO JOKYMEHTAIMIO; YETKO M3JIaraTh M 3allMIIATh PE3yIbTATHI
npo¢heCCUOHATBHONICATSIBHOCTH.

Obwenpogeccuonanvrvle Komnemenyuu

P7

CrocoOHOCTh TIPHMEHATH OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX [MCIMIUINH, METOJbI
MaTeMaTH4YeCKOro aHajlk3a U MOJEIMPOBAHMA, TEOPETUYECKOr0 M  IKCIEPUMEHTAIbHOTO
MCCIIEIOBaHNST B TPO(ECCHOHATIHON AESTENBHOCTH C LEIbI0 MOICIMPOBAHMS DIIEMEHTOB,
CHCTEM M 00BEKTOB HJICKTPOIHEPTeTHUKH H AIEKTPOTEXHUKHL.

P8

CrocoOHOCTh NPUMCHATL CTAHAAPTHBIC MCTOJAbI pacyeTa U CpPCACTBAa aBTOMATHU3allUU
MMPOCKTUPOBAHUSA, IPUHUMATh Yy4aCTUC B BI)I60pe U MPOCKTUPOBAHUU IJIEMEHTOB, CUCTEM U
00BEKTOB QJICKTPOIHECPICTUKU H DJICKTPOTCXHUKU B COOTBCTCTBHUU C TCXHUYCCKHUMU
3aJaHUSIMHU.

P9

CrocoOHOCTh NPUMCHATL COBPEMCHHBIC MCETObL pa3pa60TK1/I 3Hepr0c6epera}0mﬂx n

9KOJIOTUYECKU YHCTBIX TEXHOJIOT U, 00eCIeYrBaroIuX 0€e30IacHOCTh
KU3HEACATEIPHOCTH JIIOJIE W WX 3alUTy OT BO3MOXHBIX IOCIEICTBUIl aBapuii,
KaTacTpod ¥ CTHXMHHBIX O€ACTBHIA; MPUMEHATh  CIIOCOOBI  PalMOHAIBLHOTO

HCIIOJIB30BaHUA CBhIPbEBBIX, OHEPIreTUICCKUX n ApYyTux BUIOB  pECypCOB Ha
QJICKTPOOHEPTETHUICCKOM U BJICKTPOTCXHUYCCKOM IMPOMU3BOJCTBAX.

P10

T'oTOBHOCTBIO OOECIIEYUBATH CO6J'IIOZ[€HI/IG HpOPI3BO,I[CTBeHHOﬁ n pr,[[OBOﬁ JUCHUITIIINHBI
Ha DJICKTPOIHCPTCTUYECKOM UM DJICKTPOTEXHHUYCCKOM IPOMU3BOJACTBAX, OCBAHMBATH HOBBIC
TCXHOJIOTMYECKUEC TMPOLCCChl MPOU3BOJACTBA MPOAYKIHNHU, obecreynBaTh C06J'[IO,H€HI/IG
3aJaHHBIX MapaMETPOB TEXHOJIOT'MYECKOI'0O MPOIECCa U Ka4CCTBA IMPOAYKIIUH.

P11

CrnocoOHOCT  TIPOBOJUTH  TIPEABAPHUTENBHOE  TEXHHKO-DKOHOMUYECKOE 00OCHOBAaHHE
MPOEKTHBIX PEIICHHH; BBIMOIHATH OPTraHM3ALMOHHO-TUIAHOBBIE PACUETHI 10 CO3AHHIO WITH
peopraHu3aniy POU3BOACTBEHHBIX YYacTKOB, IUIaHMPOBAaTh pabOTy mHepcoHana W (OHIOB
OIIaThl TPYZAQ; OMpPEAeNATh M o0ecrmeumBaTh SP(EKTUBHBIE PEKUMBI TEXHOJIOTHIECKOTO
nporecca.

P12

CrocoOHOCTh TPOBOAWTH AIKCIEPUMEHTHI IO 3aJaHHBIM METOAMKaM ¢ 00paboTKOW u
AQHAJIM30M pe3yJIbTAaTOB; IUIAHUPOBATHh JKCIEPUMEHTANIbHBIE HCCIEIOBaHUs; NPUMEHATDH
METOJIBI CTaHJAPTHBIX HCTBITAHUH OJEKTPOOOOpYyHAOBaHUs, OOBEKTOB M CHUCTEM
9JIEKTPOIHEPTETUKH U DJIEKTPOTEXHUKH.




Kon
pe3yabTara

PesyabTar 00y4enns

P13

CrocoOHOCTh y4acTBOBaTh B pabOTe HaJl HWHHOBAIMOHHBIMH MPOEKTaMH, HCIOIb3YS
0a30BbIC METOJABI HCCICIOBATEIbCKON JCITEIBHOCTH HAa OCHOBE CHCTEMAaTHYCCKOTO
M3y4YCHUS] HAyYHO-TEXHHUYECKON HMH(pOpPMAIMU, OTCYECTBEHHOIO W 3apy0eKHOro OIbITa,
MATCHTHBIX UCCIICIOBAHHUI TI0 COOTBETCTBYIOIIEMY MPOQIITIO MO OTOBKH.

P14

CrnocoOHOCTBIO K MOHTaXYy, PETryJIHPOBKE, HCIBITAHUAM, C/lauye B HKCILTyaTallio, HallaJIke
Y OTIBITHOH NPOBEPKE INEKTPOIHEPTETHIECKOTO M MICKTPOTEXHUIECKOTO 000pyJOBaHHS.

P15

['OTOBHOCTP ~ OCBaMBaTh HOBOE OJICKTPOIHEPTETHYSCKOE M DJICKTPOTEXHHUUYECKOES
000pyI0BaHKE; IPOBEPSTH TEXHUYECKOE COCTOSHUE M OCTATOYHBIH pecypc 000pyHoBaHUs
Y OpraHu3aliy NpoPUIAKTUIECKHX OCMOTPOB U TEKYIIET0 PEMOHTA.

P16

CrniocoOHOCTBpa3padaTeBaTh PabodIyi0 TPOCKTHYI0 M HAyYHO-TEXHHYECKYIO JTOKyMEHTAIIWIO,
BBIIIOJIHATE ~ IIPOEKTHO-KOHCTPYKTOPCKHE pabOThI B COOTBETCTBUM CO  CTaHAAPTaMH,
TeXHMYCCKMMH YCIOBMSAMH M JPYIMMH HOPMAaTHBHBIMHM JIOKYMEHTAMH; HCIIOJB30BAaTh
HOPMaTHBHBIE ~ JIOKyMEHTHI 10  KauecTBY,  CTaHIApPTH3aMH W CepTH(HKALMH
NEKTPOIHEPTETHIESCKUX H HIIEKTPOTEXHUIECKHX OOBEKTOB, OPIaHMU30BBIBATE METPOJIOTHYECKOE
o0ecrieueHye; MoATOTaBIMBATE JOKYMEHTALIMIO 1S CO3/IaHHs CHCTEMbI MECHE/DKMEHTa KavuecTBa;
COCTaBIIATH OINEPATHBHYIO JOKYMEHTALMIO, MPEIYCMOTPEHHYIO NpPABHWIAMH TEXHHYECKOM
9KCILTyaTalyy 000py/I0BaHMs M OpraHH3aIi padOTHL

Cneuuaﬂbnble npozj)eccuoyaﬂbyble KomnenmeHyuu

Hp0¢uﬂb «Penetinas 3awyuma u asmomamusayusl 31eKmpoIHepcemudecKux cucmem)

P7

CrnocoOHOCTBIO MOAEINPOBATE PEXHUMBI PAOOTHI PENEHHON 3alIUTH U IPOTHBOABAPHHHOMN
ABTOMATHKH JHEPrOCHCTEM C  HCIIOJIBb30BAaHWEM MPO(ECCHOHAIBHBIX IIPOTPaMM;
MPOBOIUTH 3KCIEPHMEHTAIbHBIC HCCICIOBAaHNS (PYHKIMOHHUPOBAHHS 3JIEMEHTHOH 0a3bl
CHCTEeMHOH aBTOMAaTHKH.

P8

CnocoOHOCTBIO ~ ONpENENHWTh  MapaMeTpsl  cpadaThIBAaHWS  pPENEHHONH  3aIlnTHI
9HEProoOBbEKTa;  OLIEHMBATh 3AIlUTHYIO  CIIOCOOHOCTBIO IPOEKTUPYEeMOH peneHHoH
3aIIMTHI.

P9

CriocoOHOCTBIO OLIGHMBATh BIHMSHHE  aBapUMHBIX CHUTyalldil B JHEpProcucTeMax Ha
0€30MacHOCTb  JKU3HEICSTENbHOCTH  JIIOJICH; MOCTENCTBUSL  OT  IpeKpaleHHs
3NeKTpocHa0KEHNS Ha (PYHKIIMOHUPOBAHUE NPEANPUSITHH ¥ BO3MOKHOTO yIepoa.

P10

CrnocoOGHOCTRIO 00ECHeynTh COOMIOACHUE 3aJaHHBIX IapaMEeTpPOB IPH IPOU3BOICTBE
YCTPOMUCTB peleiHOHN 3aluThl M MPOTHBOABAPHIHON aBTOMATHKH; IPOBOJUTH pabOTHI IO
cepTH(HUKAINHU YCTPOMCTB aBTOMATHKH YHEPTOCHCTEM.

P11

CrnocoOHOCTBIO ITAHMPOBATh PA0dOTY MepcoHaia U OHIOB OIUIATHI TPyAA MPH pa3padoTKe
peneiHOM 3alIMThl M aBTOMATHKH 00BEKTOB 3JIEKTPOIHEPIeTHUECKUX CHCTEM.

P12

CriocoOHOCTBIO HCTIONB30BaTh COBPEMEHHYIO ammaparypy A HW3MEpeHHUS PeXMMHBIX
apaMeTpoB.

I'oTOBHOCTBIO K YYacTHIO B HCCIEIOBATENBCKUX paboTax IO aBTOMaTH3aIUU
9HEPrOOO0BEKTOB; K YJaCTHUIO BO BHEAPEHHWH PE3yJbTATOB BBHINOJHEHHBIX HCCIIEIOBAHHH
M0 aBTOMAaTH3allMM 3HEPrOOOBEKTOB; HCIIOJIB30BATh COBPEMEHHYIO ammaparypy Ui
M3MEPEHUs] PeKMMHBIX TapaMeTPOB.

P13

T'oToBHOCTBIO K Y4aCTUO B HCCIICA0BATCIILCKUX pa60Tax U BHCIAPCHHIO PE3YyJIbTAaTOB
BBITIIOJTHCHHBIX I/ICCJIGZ[OBaHI/Iﬁ 10 aBTOMaTUu3anun 3HCpI‘OO6’beKTOB.

P14

l'otoBHOCTBIO K ydacTHMiO B paboTe MO MOHTaXY M HalaJKe YCTPOHCTB aBTOMATHKH;
CITOCOOHOCTBIO K YYacTHIO B MOHT@XE YCTPOWCTB peleHHOW 3allUThl W aBTOMATHKH
SHEPrOOOHEKTOB.

CrocoOHOCTBI0O K YYacTHIO B HATYPHBIX MCIBITAaHUSX M CJade B OIKCILTyaTalHIo
CMOHTHPOBAHHOTO 000PYIOBaHUS PEJICHHOMN 3aIIUTH M aBTOMATHKH.

P15

CrnocoOHOCTRIO K OOCIY)KMBAaHHIO YCTPOWCTB peNeHHON 3alluThl M aBTOMATHKH,
CHOCOOHOCTBIO K OIICHKE COCTOSHHUS M YCIOBHH JKCIUTyaTallid PENCHHON 3aliuThl H
ABTOMATHKH YHEPrOOOBEKTA.
T'OTOBHOCTBIO K y4acTHIO B pabOTax MO MOACPHH3AIUU YCTPONCTB PENCHHON 3alIWThI U
ABTOMATHKH YHEPrOOOBEKTA.

P16

CrocoOHOCTRIO K MPOBCACHUIO aHaJIn3a PE3yJIbTaTOB pa6OTBI U COCTaBJICHUIO OTYETHOM
JOKYMCHTAallUU.
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‘ Cpok c/1auMl CTY/IEHTOM BBIITOJIHEHHOM paboThI: ‘

01.06.2017r.

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe

(Haumenosanue 00beKMa UCC1e008aAHUA UTU NPOSKMUPOBAHUA;
NnpoU3E00UMENbHOCHIb UL HAZPY3KA, PEHCUM PAbOMb
(Henpepbi8HbILL, NEPUOOUYECKULL, YUKIUYECKUU U M. 0.), 8UO
CbIPbA UNU MAMEPUAT U30eNUst; MpebOBanUs K NPOOYKNY,
u30enUIo U npoyeccy; 0cobvle mpebosanus K 0COOEHHOCHAM
@yHKyuonuposanus (IKcnayamayuu) 06vekma un u3oenus 8
niaxe 6e30nacHOCMU IKCIYAMAayuL, BIUAHUS HA
OKPYIACAIOULYIO Cpedy, IHEP203AMPAMAM, IKOHOMUYECKUTL
aHanuz u m. o.).

ITo mauaeM AO «Anmansikckuii ' MK».

[oxcranmus  35/6 kB «IIpomBoa03abop» mwuTaromas
[TpomBogOCHAOKEHNE.
Texanueckas pokymenranus [IC  «lIpomBogo3adopy,

aKTyaJIbHbIE U MIEPCIIEKTHBHbBIE HATPY3KH MOTPeOUTENEH.

IlepeyeHb MoAI€KANMX HCCITETOBAHMIO,
NMPOEKTHPOBAHMIO M Pa3padoTKe
BOIIPOCOB

(ananumuyeckuii 0630p no IUMEPAMYPHLIM UCTOUHUKAM C
Yenvio BbIACHEHUsI OOCMUNCEHUL MUPOBOL HAYKU MEXHUKU 6
pacemampugaemoti 061acmu, NOCMaHO8KA 3a0aUu
UCCRe008aHUs, NPOEKMUPOBANUSL, KOHCIPYUDPOGAHUS,
codepoicanie npoyedypsl UCCIO08AHUSL, NPOCKMUPOBAHUS,
KOHCMPYUpos8anus; 00CyicoeHue pesyibmamos GoinOIHEHHOL
pabomoi,; HaumeHosanue OONOIHUMENLHBIX PA30EI08,
noonedcawux papabomke; 3aKmodenue no pabome).

1.ConepxaHre TEKCTOBOTO JIOKyMEHTa (TIepedeHb
MTO/ITIEKAITNX pa3paboTKe BOIPOCOB).
2.Wctopudeckass chpaBKa W OMHCAHUE TJIABHOW CXEMBI

noJicTaniu  ojactannun«lIpomBono3adop» 35/6 xB .
AnMaJbIK.

3.Pomy moacranmmm  «IIpomBomo3zabop»  35/6 kB B
CETEBOM paioHeT. AJTMaIBIK.

4.060cHOBaHME PEKOHCTPYKLIUU MO/ICTAaHINH

«[IpomBog03a60p» 35/6 kB.
- pacyeT W aHAJIM3 PEKUMOB PAabOTHI CYIIECTBYIOLIEH
CXEMBI TIOJICTAHIIHH.
- BBHIOOp BapuaHTa PEKOHCTPYKLMM MOJCTAHLHMU C
yu€ToM TmepcneKTHBHBIX Harpy3ok 2021 rona




(paccmoTpeTh JiBa BapHaHTa Oym3Koi
HanexHoCcTH) . Pacduer 1 aHAM3 peXUMOB pabOTHI
MIO/ICTAHINU c MePCIEKTUBHOM cXeMoi
(BBIOpaHHOTO BapHaHTa)C HCIIOJIb30BaHUEM
MepCIeKTHBHBIX Harpy3ok 2021 1. (paccumraTth
HOpMaJbHBIE U TOCIIeaBapUiHBIC PEXUMBI PabOTHI
nojactaHimu  (oTkimroueHue oxuou JIOII w/mmm
onHoro Tpancdopmaropa 35/6 kB).
5. BbI00p KOMMYTaIIMOHHON anmapaTyphl.
—  BBIKJIFOYATENEN
—  pa3beIUHUTENCH
6. BpIOOp  OCHOBHBIX YCTPOWCTB pENCHHON 3alHUThI
TpaHcgopmaropa 35/6xB.
—  pacder nddepeHmaT HOM 3aIIHUTHI
Tpanchopmaropa 35/6 kB.
— pacuer MaKCUMaJIbHOM TOKOBOM 3aIIUThI
Tparchopmaropa 35/6 kB.

Ilepeyens rpadpuueckoro marepuana
(C MOYHBIM YKA3aHUEM 00513aMeNbHbIX Yepmedicell)

OpHonuHelHbIe cxXeMbl mojactaHiuu  «[IpomBog03200p»
35/6 kB (McxoHON U BApUAHTOB PEKOHCTPYKIIUH).

CxeMBbl paccMaTpyBaeMBbIX 3aIlIUT TpaHchopMmarTopa.
@DparMeHT CXeMbl CETEBOTO PAMOHA.

KoHcyabTaHThI 10 pa3iesaM BbIIIYCKHOH KBATH(UKANMOHHON padoThl

(c yrasanuem pazoenos)

Pazngen

KoncyabTant

duHAHCOBBIM MEHEIKMEHT,
pecypcorhHeKTHBHOCTD U
pecypcocOepekeHue

durypko Apkaauii Aab6epTOBHY

COI_II/IaJ'IBHaH OTBCTCTBCHHOCTDB

Jamkosckuit Anaronuii I'puropseBud

HasBanus pa3aejaoB, KOTOPbIC JOJIKHbI ObITh HANMCAHBI HA PYCCKOM H HHOCTPAHHOM

A3bIKAX:

Ha pycckom s3bIke:

BCA pa60Ta BBITIOJIHCHA Ha PYCCKOM

JlaTa BbI1a4¥ 32/1aHUA HA BBINOJTHEHHE BBIYCKHOM
KBATH(PUKAIMOHHOH PadoThI 10 JHHEHHOMY rpauky

3aganue BbI1AT PYKOBOAUTE/Ib:

JloJzKHOCTH [5(0] Yuenas crenenb, IMoanucn Hara
3BaHHUE
JIOLIEHT Tuxonos IMurpuii K.T.H 02.02.2017r.
BiagumupoBuy
3aiaHue NPUHSJ K MCIIOJTHEHUIO CTYAEHT:
I'pynna DO Mogmuce Jara
3-5A2A1 Caxn6oB OnTHOEK X0KaHA3apOBUY 03.02.2017r.




_ 3AIAHME JJISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
CTyneHry:
I'pynna (017 (0]
3-5A2A1 CaxuboBy OntraOEKy X0/)KaHa3apOBUYY
NucTuTyT Nud0 Kadenpa 90C
YpoBennb bakanasp HanpagJieHue/cnenuaJbHOCTh | DIEKTPOIHEPreTUKA
o0pa3oBaHust Y DJIEKTPOTEXHUKA

Hcxoanbie gannble K pazneny «PruHaHCOBBIA MEHEIKMEHT, pecypcod(hPeKTUBHOCTD U

pecypcocOepexeHue:

1. Cmoumocms pecypcoe Hayunoeo uccredosanusi (HHU):
MAMEPUATLHO-MEXHUYECKUX, IHeP2eMUYECKUX,
(PUHAHCOBYIX, UHPOPMAYUOHHBIX U YETOBEYECKUX

CMOUMOCIb MAMEPUATO8 U 000PYOOBAHUSL,
- Kganuguxayusa ucnorHumene,

- mpyooémMKocms pabomei.

2. Hopmbl u Hopmamugsl pacxo008aHus pecypcos

- HOpMbl amopmuzayuu,

- pazmep MUHUMATLHOU ONIAmbL Mpyoa.

Ilepedennb BONMpPOCOB, MOIEKALIUX HCCJIEOBAHUIO, TIPO

eKTHPOBAHMIO U pa3padoTke:

1. Oyenka kommepuecko2o nomenyuana,
nepcneKmusHOCIY U anvmepramus npogedenus HU ¢
nosuyuy pecypcodggexmuenocmu u
pecypcocbepedicerus,

Hay4HOo20 YpOo8Hs

-popmuposanue peulenus ¢ y4émom

2. Ilnanuposanue u hopmuposarue Or0xHcema HAyUHbIX
Ucc1e008anul

cpedcmea

- NIAHUpOBaHUe BbINOTHEHUE NPOeKma,
-pacyem 6100xcema Ha NPOEeKMUPosanue;

-pacdyem KanumajilbHblX BII0JICEHULL 8 OCHOBHDLE

3. Onpedenenue pecypchoil (pecypcocbepezaioweti),

Gunancosoil, 6100xcemHol, COYUATLHOU U
IKOHOMUYECKOU ShDeKxmuUsHOCmU UCCIe008aHUS

-onpeoenenue Hay4H020 YPOGHSL

Ilepeuyensb rpauueckoro MaTepuasa (¢ MOYHbIM YKA3aHUEM 00S3AMENbHBIX Yepmediceli)

1. I'pagpux nposedenus HU

JlaTta BbIIaUM 3aJaHUA /ISl pa3/ena 1o JuHeliHoMY rpaduky

33}13HI/IC BbIJ1AJI KOHCYJbTAHT:

Jo/KHOCTB 1017 (0] Yuenas Hoxmucn Hara
CTeNeHb,
3BaHue

HotenT kadenps durypko A. A. K.3.H., IOIEHT

MEHEIKMEHTA

3anaHue NPUHSAJ K MCIIOJHEHHIO CTY/ICHT:

I'pynna PHUO Hoanuce Hara

3-5A2A1 CaxuboB Ontunbex XomKxaHa3zapoBUY




3AJJAHUE JIJISI PA3JIEJIA
«COLUAJIBHASI OTBETCTBEHHOCTb»

Crygnenry:
I'pynna PHUO
3-5A2A1 Caxu6oBy OntuHOEKy X0pKaHa3apOBUIY
Hucruryr Nud0 Kadenpa 20C
YpoBeHb 00pa3oBaHus OakayiaBp HanpagpiieHue/cnenquajbHOCTh | DJIEKTPO3HEPTETUKA
U DJIEKTPOTEXHHUKA

Hcxoanblie 1aHHbIe K pa3aeny «CounajabHasi 0TBETCTBEHHOCTb .

1 Bseoenue
— Obvexm pasdena, xapakmepucmuka pabom, onepayutl,
060py008aHUsl, YCIOBULL BLINOIHEHUS. PACCMAMPUBAEMO2O
mexnpoyecca

Hoocmanyuss  sensemcss  dHepeemMuyecKu
sadcHbIM  00vekmoM. Ha Hell  ycmarnoeneno
8bICOKOBOILIMHOE 000PYO08aHLUe.

Hepeqeﬂb BOIIPOCOB, NOJICKAIIMUX HCCIACTO0BAHUI0, IPOCKTHPOBAHUIO H pa3paﬁoTKe:

2 Ananuz
gaxmopos.

OnacHuvlx U 6p€0Hblx npouaeo()cmeeimbzx

Haubonee onacuvie paxmopuwi:
ONACHOCHb NOPAICEHUS DLEKMPUUECKUM THOKOM,
63PBLBOONACHOCITL, NONCAPOONACHOCTb, NOJYUCHUE
MEXAHUHECKOU MPAEMbL.

3 Texnuxa bezonacnocmu
Obecneuenue Oezonachocmu 051 BbIAGNIEHHbIX ONACHBIX
gaxkmopos:
— mexHuueckuii peenamenm «llosxcapa 6ezonacnocmy
— @3 «Cney oyenxa»

Haubonee epeoHbie ¢axmopol:
INEKMPOMASHUMHbLE NOJIS, OMKIOHEHUe O HOpMa-
MUBHBIX NAPAMEMPOS MUKDOKIUMAMA, WLYyMbl U
subpayuu, OMKIOHEHUe OCEEUEHHOCTIU.

Opeanuszayuonnvle Meponpuamus,
obecneyusaiowue be30nacHocms pabom (co2nacHo
IITB)

Texuuueckue meponpuamus, obecneyugaiowue
bezonacnocmv pabom co CHAMUEM HANPAACEHUS

4 IIpouseoocmeennas canumapus
Obecneuenue CaHUMAPHO-2USUCHUYECKUX YCIOBUL HA PAOOYUX
Mecmax u obecneuenue mpedosanuli HOpMamuGHbIX 0OKYMEHMO8
K 8blsi6/IeHHbIM 8peOHbiM hakmopam. Texnuueckue ycmpoiicmea
obecneuenus smux mpebosanuti, ccoliku Ha HT][

Mquowzwwam u onmumaibHvle  YCIlOBUsL
MUKpOKaUmama, oceewernue, 31eKmpomacHummsvle
noJis, wym

5 Iooicapnas 6ezonacnocmy

Hpuuuno
nooCmaHyuu

B03HUKHOBEHUA noofcapa HA

6 Dxonoeuueckasn bezonacHocms:
— aHanuz 6030elicmeusi 06vekma Ha aumocgepy (omxoowvt),

Ymunuzayus meepovix 6bimogvix omxo008.

7 Bezonacnocmb 6 4pe3sblyatinblX CUMY AYUsIX:

Tooicap na noocmanyuu.

8 Ilpasosvie u opeanuzayuonnvie 6ONPOCHL 0OECneeHus.
beszonacnocmiu:
— cneyuaibHble NPABosble HOPMbL MPYO08020 3AKOHOOAMEb-
cmea,
— OpP2aHU3AYUOHHBLE MEPONPUSMUSL NPU KOMNOHO8Ke pabouell
30HbL.

IIpasosvle u opeanu3ayuOHHbIE BONPOCHL
obecneyenus 6e30NaACHOCMU:

— OpeaHU3aAYUOHHBLE MEPONPUSIMUSL NPU
KOMNOHOBKe paboyell 30Hbl;

— coyuanvbHoe Cmpaxo8aHusi pabomHUKOS.

‘ JlaTa BbI1a4M 3a1aHUsA JJIs1 pa3/iesia o JHHEHHOMY rpaguky

3aganue BbIAAJ KOHCYJBTAHT:

JonxHocTh DOUO Ydenasi cTeneHn, oanuch Jara
3BaHHUE
JIOLIEHT JamkoBckuit A. T'. K.T.H., JOLECHT
3anaHue NPUHSJ K MCTIOJHEHHIO CTY/IEHT:
I'pynna L0400 Hoanuce Hara
3-5A2A1 Caxn6oB OntunOek Xo1KaHa3apoBUY




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun

denepanbHOE rOCYyIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE

BBICIIETO [PO(ECCHOHAIBHOIO 00pa3soBaHus
«HAIIHOHAJIbHBIX UCCJIETOBATEJJIbLCKUH
TOMCKUU NOJIUTEXHUYECKUU YHUBEPCUTET»

HNuctutyT _DnekrponHoro odydyenus (Mul0)

Hamnpagsnenue noarorosku 13.03.02 DaeKTpo’HEPreTUKA U IIEKTPOTEXHUKA

Kadenpa Di1ekTposHEpreTHYECKUX CUCTEM
YpoBeHb 00pazoBaHusi OakanaBp

[Tepuon BeimonHeHUs_(BeceHHUM cemecTp 2016/2017 yuebHOTrO roaa)

®dopma npeacTaBIeHus padOTHI:

\ bakanaBpckasi padora

KAJIEHJIAPHBIU PEUTUHT -TIJIAH

BbINIOJIHCHH S BBIIYCKHOM KBATH(PUKANNOHHON PadoThI

‘ CpOK cavyu CTyJCHTOM BBIITOJTHEHHOM pa6OTBIZ

01.06.2017 r.

Hara Ha3sBaHnue pa3nena (Mmoay.s) / MagkcumaJibHbII
KOHTPOJIs BHUJI paboThl (MCCIIC0BAHMS) Oan1 pazaena (Moay.is)
21.03.2017 r. | OG30p nUTEpPATYypHI 5
24.03.2017 r. | OOBEKT 1 METOIBI MCCIIEJOBAHUS 4
28.03.2017 r. | OGocHOBaHUE PEKOHCTPYKITUHU TIOJICTAHIINH 7
23.03.2017 r. | Be16bop KOMMYTaIIMIOHHBIH amnmaparypbl 8
31.03.2017 r. | Pacuet TOKOB KOPOTKOTO 3aMbIKAHHS 9
18.04.2017 r. | Beibop OCHOBHBIX YCTPOWMCTB penelHoi 3aIUTHI 8
Tpanchopmatopa 35/6 kB
26.04.2017 r. | OgHonuHeHHBIE cXeMbl mnoacTanmuu  «IIpomMBoI03a00p» 6
35/6 xB
01.05.2017 r. | ®UHAHCOBBII MEHEIKMEHT, pecypcod3((HEeKTUBHOCTE H 5
pecypcocOepekeHne
06.05.2017 r. | ConmanpHast OTBETCTBEHHOCTD 5
26.05.2017 r. | OdopmiieHne paboThI 5
CocraBul IpenoiaBaTelib:
J0/KHOCTH [(%(0] Yuenas cTenens, Moanucey JaTa
3BaHHUE
JIOLIEHT Tuxonos /I. B. K.T.H.
COI'JIACOBAHO:
3aB. kadeapoii ()7 (0] YueHasi cTeneHb, Hoanuch Jara
3BaHUE
29C Cymnaitmanos A. O. K.T.H., JOIICHT




Pedepar

Beimycknas kBanudukanuoHHas padoTta coaepxkut 112 crpanun, 22
pUCYHKOB, 30 Tabmuiy u 18 urepaTypHbIX HCTOYHHUKOB, 4 IPUIIOKEHUE.

KitoueBbie cioBa: mojacTaHius, TpaHcPOpMATOp, JIMHUS 3JEKTporepeaad,
BBIKJIFOUATENb, pEJICHHAs 3aIUTa, PEKOHCTPYKLIHS.

OOBeKTOM HCCIIeIoOBaHuA ABisieTCs: oacTanus «IIpomBomo3zabop» 35/6 kB
AO «Anmansikckuii ' MK».

Lenpro naHHOW padOTHI SBIAETCS PEKOHCTPYKLHMHM MOJCTAHLIUU C YYETOM
MEPCIEKTUBHBIX Harpy3ok 2021 rona.

B mpouecce paborel Obula paccuuTaHbl TOKM KOPOTKOIO 3aMbIKaHUS,
BBIOpAaHbl U PacCYUTaHbl OCHOBHBIE 3aIMTHl CHJIOBOTO TpaHC(hoOpMaTopa, a TaKXKe
IPOBEJEH BBHIOOP OCHOBHOI'O CHUJIOBOTO 00OpYIOBaHUS.

B  pesynbratre = pEeKOHCTPYKUMH  NOJACTAaHUMHU  OyIyT  YyIy4lIEHBI
PKOHOMHUYECKUX T[IOKAa3aTe€AM M TMOBBICUTCS HAAEKHOCTH 3JIEKTPOCHAOKEHUS
nOoTpeOuTENEeH.

beutn paccMOTPEHBI BOIIPOCHI (buHaHCOBBII MEHEIKMEHT,
pecypcod3PpheKTUBHOCTh M pecypcocOepekeHue, ColMaabHasi OTBETCTBEHHOCTD )

BoinyckHast kBanu(uKalMoHHass paboTa  BBIIOJIHEHA B TEKCTOBOM
penaktope Microsoft Office Word 2007 u rpadudeckom penaktope Microsoft Visio

2003 u mipescraBiena Ha koMmakT — qucke DVD (B koHBepTe Ha 000pOTE OOIOKKH).



Cnmcok NPUHATHIX COKPALLEHUI

BJIOII — Bo3nyniHas TuHUS 3JIEKTpOIIepeiadn

[1C — noxacrannus

K3 — kopoTkoe 3ambIkaHue

ABP — aBTOMaTnueckoe BKJIOYEHUE pe3epBa
AIIB — aBTOMaTH4€CKOE MOBTOPHOE BKIIFOUEHHUE
OPY — OoTKpBITOE paclpeieIuTEILHOE YCTPOHCTBO
3PV — 3akpbITO€ pacnpeaeuTeIbHOE YCTPOIMCTBO
PY — pacnpenenurenbHOE yCTPOUCTBO

MT3 — MmakcuMaJjbHas TOKOBAs 3allliTa

KPY — koMIUTIEKTHOE pacnpeAeuTeNIbHOE YCTPOUCTBO
BII3 — 010k maHess 3ammura

VYKII — ycTporicTBa KOMILIEKTHOTO TUTAHUE

TT — Tpancpopmarop Toka

TH — tpanchopmarop HampsKeHue

JY — nyroracureibHOE yCTPOMCTBA

BHT — OBICTPO HACHIIIAOIIUN TpaHchopMaTop
HTT — naceimatomuecs TpancopmMaTop Toka

MJIC — MarHUTOABMIKYIIIAS CUJIa
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Beenenue

DNEeKTpOIHEpreTUKa 3TO  BeAylas o00JacTh  SHEPreTHKH, KOTOpPOM
o0ecrneunBaromas EKTPUPUKAIIUI0 HAPOJHOTO XO3MCTB CTpaHbl. B sxoHOMUYEeCKH
pa3BUTBIX Ha BCEX CTpPaHAaXx TEXHUYECKHE CPEICTBA  AJIEKTPOIHEPIETUKU
OOBENUHAIOTCS B IEHTPAJM30BAaHHO YIpaBiIseMble M aBTOMAaTU3HPOBAHHBIC
AIEKTPOIHEPTETUUECKHE CUCTEMBI.

DHepreTuka SBISETCS OCHOBHOW pa3BUTHS INPOM3BOJACTBEHHOM CHIIBI B
JI000M TOCyJdapcTBe. OHEpreTMKka oOecrleunBaeT HaJexkHYylo, OecrepeOoitHyio
paboTy NPOMBIIUIEHHOCTH, TPAHCIOPTa, KOMMYHAQJIbHBIX XO3SHCTB U CEIBCKOTO
xo3siiicTBa. CTaOuWiIbHOE pa3BUTHE DSKOHOMUKHM HEBO3MOXKHO ©0€3 IOCTOSHHO
Pa3BUBAIOLLEHCS YHEPTETHUKMU.

DNEeKTpO3HEPreTUKa Hapsay € APYTMMHU OTpAciasMU HApOJHOIO XO3SICTBa
paccMaTpyBaETCs KaK YacTh €IWHOW HapOJHO-XO3SWCTBEHHBIM 3KOHOMHYECKOU
cucteMbl. B HacTosmee BpeMs 0€3 SJIEKTPUUYECKONM DHHEPruu Hamla >KHU3Hb
HEOCMBICJIEHHO. JIEKTPO3HEPIeTUKAa BTOPIJIOCh BO Bce CQepbl ACSITEIbHOCTU
YEJIOBEKa: CEJIbCKOE XO34WCTBO U MPOMBIIIJIEHHOCTh, HAyKy M KocMmoc. bes
JIEKTPOIHEPTUH HEBO3MOXHO JECHCTBUE COBPEMEHHBIE CPEJCTBOM CBSI3U U Pa3BUTHE
KHOEPHETUKHU, KOCMUYECKON M BBIYUCIUTENBHOM TEXHUKHU. Tak e BEIMKO LIEHUTCS
3HAUEHUE DJIEKTPOIHEPTMU B TPAHCIOPTHOM KOMILIEKCE, CEJIbCKOM XO3SIMCTBE U B
obity.  IlpencraButh 03 AJIEKTPOIHEPTUU KHU3HBb UelIOBEKa HEBO3MOXKHO. CTOJb
HIMPOKOE PACIPOCTPAHEHHUE OOBICHSAETCS €€ Creln(PUIEeCKMMU CBOMCTBAMMU:

- BO3MOKHOCTb IIPEBPAILATHCS MPAKTUYECKU BO BCE JPYrue BUIBI SHEPIUU
(MEXaHMYECKYI0, TEIJIOBYIO, CBETOBYIO, 3BYKOBYIO U JpYrH€) C HauMEHbIIMMHU
NOTEPSAMH;

- CIOCOOHOCTh OTHOCHUTEIBHO IIPOCTO TMEpeaBaThCsi Ha 3HAUYUTEIHHOE
PacCTOSTHUSIM B OOJIBIINX KOJIMYECTBAX;

- OTPOMHBIM CKOPOCTSIM MTPOTEKAHUS AEKTPOMATHUTHBIX MIPOLIECCOB;

- HEBO3MOXHOCTBIO M COOTBETCTBEHHO, HEHYKHOCTBIO €€ CKJIAQJUPOBAHMSI

HNJIN HAKOIIJICHUA,



- CHOCOOHOCTH K JApPOOJECHUIO B3HEPrUM M 00pa3oBaHUE €€ MapaMeTpoB
(4acTOTBI, U3MEHEHUE HATIPSKECHHMS).

Cucremoii snextpocHabxenus (COC) sBisieTcsi COBOKYMHOCTh YCTPOMCTBBI
JUTSl IPOU3BO/JICTBA, IEPENAYN U PACTIPEIECICHHUS JIEKTPOIHEPTUU.

OCHOBHBIM TOTPEOUTEIEM BJIEKTPOIHEPTHUH OTHOCUTCS IPOMBIIICHHOCTD,
XOTS €€  YACIbHbIH BeC B OOIIEM IOJIE3HOM MOTPEOJICHUHN AIEKTPOIHEPTUU
3HAQUUTEJNBHO  CHIDKAETCS.  ODJEKTpUYecKas »dHEpPrusi B  MPOMBIIUICHHOCTH
OpUMEHsIeTCS Uil  TpUBEACHUS B  JCHCTBHE pPA3MYHBIX MEXaHU3MOB U
HEMOCPEJACTBEHHO B  TEXHOJIOTMYECKUX Ipoleccax. B Hacrosimiee Bpems
KOd(PphULMEHT 2NeKTpU(UKAIUK CHJIOBOTO MPHUBOAA B MPOMBIIUICHHOCTH
cocraBisier 80%. Ilpu »srom okomo 1/3  aieKTposHEpPrHUH  pacXomyercs
HEMOCPEJACTBEHHO ISl TEXHOJOTUYECKU HYKIbI. Otpaciu, 3avacTyr0o He
UCIIOJB3YIOIINE  JJIEKTPOIHEPTHUIO HANPSMYKO i1 CBOMX TEXHOJOTHYECKUX
MPOLIECCOB SBJIAIOTCS KPYMHEHIIIUMH MTOTPEOUTEISIMU SIICKTPOIHEPTUH.

[Moncranuuu 35/6 kB «IIpoMBom03abop» ObUIM MOCTpOEHA W BBEACHA B
sKCIUTyatanuio  roxy. OOopyaoBaHHs TMOACTAaHIIMM MOPAJIbHO U (pU3MYECcKU
yCTapero.

B BbITTycKHOM KBanu(pUKaIMOHHON pab0Te paccMaTpUBACTCS PEKOHCTPYKITUS
nmoacraHimu  35/6 kB «IIpomBO#03a00p» I TIOBBIIIEHUS HAAEKHOCTH

anekTpocHadxeHuss AO «AnmanbikCkuit ' MK».



/ OUHAHCOBBII MEHEIKMEHT, pecypco3p(PeKTHBHOCTH U

pecypcocdepe:xeHue

[lenpto maHHOTO paszena SBISIETCS TEXHHUKO-DPKOHOMHYECKOE OOOCHOBaHHE
npoeKTa peKOHCTpYyKIuK noactanimu «IIpomBogozadop» 35/6 kB. Beibupaem Oonee
MOIIHBIE TPaHCPOPMATOPHI, COBPEMEHHBIC pacIpeeIUTeIbHbIE YCTPOHCTBA |
KOMMYTAIIMOHHBIE aIllapaThl. YBEIUYEHUS MOIIHOCTH HEOOXOIUMO MJisi BHOBb

IMOAKJIIOYaCMbIX OG’BCKTOB, M YBCIIMYCHUC HAACKHOCTH.

7.1 OeHKa HAY4YHOI0 YPOBHA

KonnuecTBeHHas OOCHKA HAYYHOI'0O MM HAYYHO-TCXHHYCCKOI'O YPOBH:A
MOXET OBITh IMIPOU3BCACHA IIYTCM pPaCucTa PC3YJIIbTATUBHOCTH Y4YAaCTHHKOB

paszpabotku 1o popmyre:

KHy :2?=1(K ' dz) (7'1)

oyi

rie K, - KOOQOULIUEHT HAYYHOTO MM HAYYHO-TEXHUYECKOTO YPOBHSI,

K,. - KO3((HUIIUEHT JOCTUTHYTOTO YPOBHS I-r0 (hakTopa;

oyi
di — 3HaunMocTs i-ro akTopa;

N — KOJIUYECTBO (haKTOPOB.

IIpn oneHKe HAy4YHOU PE3yJIbTATUBHOCTU HUCIIOJIB3YIOTCS Pa3IMYHbIC
(akTopbl, BIUAIONIME HA UX KOJMYECTBEHHYIO OLICHKY:

- HOBW3HA MNOJYYECHHBIX WJIU PELIATaeMbIX PE3YJIbTATOB;

- IEpPCIEKTUBHOCTH UCIIOJIb30BAHUS PE3YJILTATOB;

- 3aBEPLIECHHOCTH MOJYYECHHBIX PE3YJIHTATOB;

- MaciTad BO3MOKHOM pean3aluu MoJIYIYCHHBIX PC3YJIbTATOB.

PaccuuTtaem u cBesieM pe3ysbTaThl HAYYHOTO YPOBHS B Ta0bnwuiy 7.1.

Tabmuma 7.1 — OnieHka Hay9HOTO YPOBHS pa3pabOTKU

3Ha4YMMOCTh JlocTurHyTHIN 3HaveHue I-ro
ITokaszarenu IIOKa3aTelst YPOBEHb ¢axTopa
di K K, - d,

oyi oyi i

1. HoBH3HA MOTyYEHHBIX WU 0,2 0,1 0,02



MPEJINOJIaraeMbIX PE3YJIbTATOB
2. [1epCrieKTHBHOCTH MCIIOJIb30BAHHMS 0.3 0.3 0,09
pe3yJIbTaToB

3. 3aBepIICHHOCTh TOJTYYCHHBIX 0.2 0.9 0,18
pe3yJIbTaToB

4, MacmTab BO3MOXKHOW peain3aliuu 0.2 0.2 0,04
MOJTYYEHHBIX PE3YyIbTATOB

Pe3ynbTaTuBHOCTH K, =Z.(K,,-d)=033

7.2 3aTpaTsl Ha pa3padoTKy NMPOEKTAa

[Ipu mmanupoBaHuu OrOJKETa JOKHO OOECHedMBAThCS TOJIHOE U
JIOCTOBEPHOE OTPAKEHUE BCEX BUIOB PACXOJ0B, KOTOPHIE CBSA3aHBI BBINOJHEHUEM
uccienoBanus. B mporecce dhopmupoBaHus OrOKETa HCIOIB3YETCS CIEAYIONINE
BUJIbI 3aTpAT:

— MarepuaiabHbIC 3aTPaThI;

— 3aTpaTbIHACIICIIMATILHOCO00PYAOBAHUEIIITHAYYHBIX

(9KCTIepUMEHTANIBHBIX ) padoT;

OCHOBHasl 3apab0THAas TIaTa UCTIOJTHUTENCH TEMBI;
— JIOTIOJTHUTEJIbHAS 3apa0O0THAs IJIaTa UCTIOIHUTENECH TEMBIL,
— OTYHCJICHUs BO BHEOIOKETHBIE (DOH/IBI (CTPAXOBBIE OTUHUCIICHNUSA);

— HaKJIaAHBIC pacXOodbl.

7.2.1 Pacuetr MaTepUaJbLHBIX 3aTpPaT

K MarepmanbHbIM 3aTpaTaM OTHOCATCS: TMOKYIHBIE MaTepUaNbl, a TaKkKe
3alacHble 4YacTH i peMoHTa oOOpyJoBaHuUs, MPUOOPOB, J1AOOPATOPHOTO
00OpyIOBaHUSI M JAPYTHUX CPEACTB TPYyJa, HE OTHOCHMBIX K OCHOBHBIM CPEIICTBaM,
W3HOC CHETOJSK bl U APYTUX MATOIEHHBIX U OBICTPOM3HAIIMBAIOIINXCS PEAMETOB.
B matepuanbHbie 3aTpathl, He O€psi B pacyeT BHINICYKa3aHHBIX 3aTpaT, BKIIOYAIOTCS
JIOTIOJTHUTEIBHO 3aTpaThl HAa KaHUEISIPCKUE MPUHAMICKHOCTH, TUCKH, KAPTPUIKHU U

T.1I. MaTepuanbHble 3aTpaThl IPEACTABICHBI B TabuIie 7.2.



Tabnuna 7.2 — MartepuanbHbie 3aTpaThl

No Haumenosanue Emnauner Komunuectso | Ilena equHuIs CTSSEIIS:TB
u3J1eIus U3MEpEHUS u3zienus, pyo.
usnenwsi, pyo.
1 | bymara nevarnas rayka 1 187 187
2 | Pyuku u kapangamm LITYK 8 22 176
3 | Terpagu LITYK 3 15 45
4 | CkoOsI 1151 cTemiepa TYK 3 12,9 38,7
5 | Kaprpumx MTYK 1 1000 1000
6 | USB-®nemka MITYK 1 1000 1000
7 | Utoro 2446,7 pyo.

7.2.2 3apaGoTHasi IiIaTa MCNOJIHUTEIEH padoT

Benuunna pacxomoB 1o 3apaOOTHOM IUIaTe OMNPENENsIeTcs HCXOIsd U3
TPYAOEMKOCTH BBIMOTHIEMBIX paOOT U IEUCTBYIOMIEH CHUCTEMBI OKJIaI0B U Tapru(HBIX
cTaBOK. B cocraB OCHOBHOW 3apaOOTHOM IUIAThl  BKJIIOYAETCS  MPEMHUs,
BhITJTAUMBaeMasi exxeMecsiaHo u3 ¢oHaa 3apaboTHoM iatel B pazmepe 20 — 30 % ot
Tapuda uin OKIaja.

PaccMoTpuM OCHOBHBIE STambl pa3pabOTKU TPOEKTa, KOJIMYECTBO IHEU
3aTpayeHHBIX Ha MpoekT. [IpuMem AByX pabOTHUKOB ISl TPOEKTa 3TO Oyxaer
PYKOBOAMTENh TPOEKTa KOTOPBIM OyIeT 3aHUMaThCS MPOBEPKOHN IMOTYYCHHBIX
PE3YNBTATOB U U MHKEHEP MPOSKTUPOBIINK. Pe3ybTaThl 3anuiieM B Tadmuity 7.3.

Tabnuma 7.3 — CocTaB ¥ CTPYKTypa OCHOBHBIX 3TAroB MPOEKTA.

Ne Nuxenep PykoBogurens
HanmenoBanue 3tamna . N
JTana JTHEel JTHEH
1 Pa3paboTka TeXHHMUECKOTo 5 1
3a/1aHus
COop u u3yueHue
5 JUTEPATypbl, HOPMAaTUBHO- 5 1

TEXHUUYECKOH TOKYMEHTALUH
U IPyTUX MaTepHUasoB

DopMynMpOBaHHE

3 BO3MO>KHBIX HaIlpaBlIEHUH 6 1



pelIeHus 3a1a9 U uxX
CpaBHHUTEIbHAS OLIEHKA
4 Onucanue 371€KTpUUECKOI 5 1
CXEMBI
5 Br160op Tpanchopmaropon 4 1
PacueT TOKOB KOPOTKOTO
6 P 15 1
3aMbIKaHUS
Br160p ycTpoiicTB, BEIOO
7 P YCIp P 13 2
PEKUMOB
8 Pacuer penelinoii 3ammThI 10 1
Odopmnenue
9 bop y 10 1
MOSICHUTEIILHOM 3aIHUCKH
O6mmas TpyA0éMKOCTh 70 nHeu 10 nueit
UToOBI HATJIAIHO BUAETh CKOJIBKO, KAKOM ATAall 3aHUMAET BPEMEHU MOCTPOUM
rpaduk.

Haunbonee yaoOHBIM M HarjasigHbIM SBISIETCS TOCTPOEHHUE JIEHTOYHOIO
rpa¢uka npoBe/IeHUs] Hay4HbIX padoT B popMe auarpammsl ['aHTa.

HuarpamMmma ['aHTa — TOpPM3OHTAJIbHBIM JIEHTOYHBIM TpaduK, Ha KOTOPOM
paboOThl MO TEME MPEACTABISAIOTCS MPOTSKEHHBIMU BO BpPEMEHU OTpPE3KaMu,
XapaKTEePU3YIOIIMMUCS aTaMUd Hayajda M OKOHYAHHUS BBIMOJIHEHUS JAaHHBIX padoT.

Ha pucynke 7.1 orobpaxxena auarpamma ['anra.



MapTt Anpeno Ma#
1 & 11 16 21 26 31 36 41 46 51 56 61 66 F1I 76 Bl B& 91

13tan

2 sTan

3 avan

4 31an

5aran

6 3tan

¥ 3Tan

83aran

9 atan

Pucynoxk 7.1 — KanennapHslii rpaguk u rpaguk 3aHATOCTH UCIIOTHUTENCH TIPOBEICHHS

3apa60THaﬂ IiaTa pa6OTHI/IKOB, HCIIOCPCACTBCHHO 3aHATHIX BBIIIOJIHCHHUCM

Hay4YHOI'O UCCICIOBAHUA

- 3ana‘-IeHHBIe JHHU

IMPOCKTA, BKIIFOYasA NPpEMHUHN, OOIIJIAThI U JOITOJIHUTCIIbHYIO Bapa6OTHYIO IJ1aTy:

3= 3 Tps (7.2)
roe 3, - OCHOBHas 3apa0OTHas IuiaTa 0JHOro pabOTHUKA,

T, - TMPOAODKUTEIBHOCTh  PaOOT,  BBINOJIHSAEMBIX  HAy4HO-

TEXHUYECKUM PabOTHUKOM, pad. 1H.;

3

- CPEIHEIHEBHas 3apaboTHas Iy1aTa paboTHHKA, PYO.

CpennenneBHas 3apaboOTHasI IIaTa pacCUUTHIBAETCS 10 hopmylie:

3
3, ==L (7.3)
Al Fﬂ

rae 3m — MECSIUHBIN JTOJDKHOCTHOM OKJIaJl pabOTHUKA, PYO.;
Fn — neiicTBuTenbHBIM TroA0BOM (QoHA pabodyero BpEeMEHH Hay4dHO-

TEXHUYECKOTO MepcoHana, pad.IH, s Hamero ciay4das 21 pad.aH.



MecsuHbIN TOJKHOCTHOM OKJIa paOOTHHKA!
3. =31 kyor Ky (7.4)

rae 3rwc — 3apaboTHas miata mo TapudHON cTaBke, pyo.;

Kion — K03 duUIMEHT nOmONHUTEN HON 3apab0oTHOM IaTel (HAa CTaauu
IPOCKTUPOBAHMUS ~ OpuHUMaeTcs  paBHbIM  1,08-  mpoektupoBumk, 1,16-
PYKOBOJIUTETD).

Kp — palioHHBIN KO3 HUIMCHT, paBHbIH 1,3 (11 ropoaa AManbika).
Tapudnas 3apaboTHas maata 3rc HAXOUTCS U3 MPOU3BEACHUS TapUPHOU
CTaBKM pabOTHHUKA coOrjacHo: s npoektupoBmmka — 18000 py6., s
pykoBoaurens — 25000 pyO.
MecsuHbIN JOTKHOCTHOU OKJIaJ IPOEKTUPOBIIMKA!
3,, =18000-1,08-1,3 = 25272 py6.
CpennenneBHasi 3apa0b0THas IJ1aTa TPOSKTUPOBIIUKA:

25272
3ﬂH = T = 1203py6

3apaboTHas 1u1aTta MPOEeKTUPOBILIUKA:

3., = 1203-70=84210 py®.
MecstuHbIl JOTKHOCTHOW OKJIaJ PYKOBOJIUTEIIS:
3,, =25000-1,16-1,3=37700pyo.

CpennenHeBHas 3apab0THas I1aTa PyKOBOAUTEIIS:

37700
3HH = T = 1795py6

3apaboTHas 1iaTa pyKOBOIUTEIIS:

3,, = 1795-10=17950 py6.

B taGnuiry 7.4 cBeneM pe3ynbTaThl pacueToB 3apaO0THOM IJIATHI.

Tabnuua 7.4 — Pacuer 3apab0OTHOM IJIaThI

3TC, 3M, 3,[{H, Tp, 33n,
Hcnomuutenu Kuon | Kp

pyo. py6. | pyO. |pab.nH.| pYyO.
PykoBonuTens 25000 (1,16] 1,3 | 37700 | 1795 10 17950

[Tpoextuposkmmk | 18000 |1,08 | 1,3 | 25272 | 1203 70 84210




3apaboTHas miIata BCeX Pa0OTHUKOB, HEMOCPEACTBEHHO  3aHSTBHIX
BBITIOJTHCHHEM  TIPOCKTAa, BKIIOYas MPEMHUH, JIOIUIATHI W JOIMOJHHUTCIHHYIO
3apabOTHYIO IJIATy HAXOUTCS COTIacHO (hopMmyiie:

3,, = 1795+ 84210=102160 pyo®.

7.2.3 OTuncjieHnsi BO BHEOIOIKeTHbIE (DOH/IBI

B nmanHO# cTaThe pacxoJOB OTPaKAOTCS OOS3aTEIbHBIC OTYUCICHUS TIO
YCTaHOBJICHHBIM 3aKOHOJaTeNbcTBOM Poccuiickoit denepaii HopMaMm OpraHam
rocynapctBeHHOTO conuanbHoro crpaxoBanus (OCC), nencuonnoro douaa (I1D)

U MeaunuHCKOro crpaxoBanus (OPDOOMC) ot 3arpar Ha omiIaty Tpyda
PabOTHUKOB.

Benuunna oTuMclieHHit BO BHEOMOKETHbIE (JOHABI OMPENECIAETCS HCXOJs

U3 CIIeYIOMeH (OpMyJIb:

3o = Kues " 331 (7.5)

rae Kenes — KOIQQHIMEHT OTYHCICHHN Ha YIUIATy BO BHEOIOKETHBIE (HOHIIBI
(meHcuoHHbIH (GoHII, (POHI 00A3aTEIHHOTO METUIIMHCKOTO CTpaxoBaHus U mp.). Ha
2014 r. B cootrBerctBuu c DenepanbHoro 3akoHa oT 24.07.2009 Ne212-®3
YCTAHOBJIEH pa3Mep CTPaxOBbIX B3HOCOB paBHbIN 30%. OTUMCIEHUS TIPEICTABICHBI B
TalbnuIe.

Benuunna oTuucieHuii BO BHEOMOKETHbIE (DOHABI OIpENEseTCsl 0
bopmyie (7.5):

3..; = 102160-0,3 =30648 py6.

ened6

7.2.4 AMoOpTH3allMOHHBIE OTYMCIEHUS

B nanHyro craThio BKJIIOYEHBI BCE 3aTPAThl, CBSI3aHHBIE C MPUOOPETCHHEM
CIELUAIBHOTO  00OpYAOBaHUs, HEOOXOAUMOIo IS TpOBEeAeHUs paboT 1o

KOHKPETHOU TEME.



AmMopTu3anus paccuuTana no Gopmye

T
Ha: TnggH (76)

rae  H, - BeJIMUMHA aMOpTHU3aluH, pyo;
T, - BpeMsi aMOpTU3alluy, I'0/l, B HaIlleM ciydae 4 roaa;

T

w5 = TPOJIOJDKUTENBHOCTD BCEX padot, 70 nHex;

H— utoroBas cymMma B ThIC.pyO., B TabmuIe 7.5.

Tabnuna 7.5 — 3aTpaTsl Ha ceHaIbHOE 000PYIOBaHHE

HaMeHoBaLIe TS A — Iena eqununpl | OOMIas CTOMMOCTH
Ne Y- 06opy IOBaHHS o0opyoBaHus, obopynoBaHus,
pyo. pyo.
1 Hoyrbyx 2 20000 40000
SAMSUNG
2 Microsoft Office 1 16700 16700
Professioanl 2013
Microsoft Visio
3 Professioanl 2013 1 11900 11900
4 RastrWin 3.0 1 300000 300000
5 [TpunTtep Canon 1 7800 7800
6 Mebens ( crom, 2 14700 29400
CTyJ, mKad)
Hroro: 405800 py6.
AMopTH3aLus: 19456 pyO.
1 70

Torma H.= =2 405800 =19456 py6.
AT 1 365 Py

7.2.5 TIpoune HeyYTeHHbIE PACXOAbI

Heydrennple pacxonbl MPEACTABISIOT COO0OM HEKHl pe3epB, KOTOPHIU

MOET OBITh M3PACXOJOBAH BBUAY KaKUX-IHOO OOCTOSITENIbCTB, OMPEAENSETCS IO
dbopmye:
3,=Bp+3,+3,+3,.)K, (7.7)

rae  3,,— MaTepuajbHbIC 3aTPAThI;

3,—3aTpaThbl HA aMOPTHU3ALIUIO;



3,,— 3apaboTHas 11aTta pabOTHUKOB;

3

6Heb

— OTUHMCIICHHA BO BHC6IOI[)K€THBIC (1)OHI[BI;

k,— KOO()QUIMEHT, YYNTHIBAIOIIMA HEYYTEHHBIE pacxoiasl.  Bemnunna

koa(duIeHTa HeyYTEeHHBIX pacxoioB Oepetcs B pazmepe 10%:

3, =(2246,7+19456 +102160+30648) - 0,1=15471py06.

7.2.6 Haknagnblie pacxoabl

Haknmagaple pacxofpl YYHTHIBAIOT TMPOYHE 3aTpaThl OpraHU3aldd, He
IOMABINME B TPEIBIIYIIAE CTaThM pacxXojOB: Ie4aTh M KCEPOKOIHPOBAHHE
MaTepUajoB HWCCIICIOBAHMs, OIUIaTa YCIYT CBS3H, JJICKTPOIHEPTHH, TOYTOBHIE U
TenerpadHble  pacXopl, pPa3MHOKEHHUE MaTrepuayioB W T.J. MX BenuunHa
OIIPEIENISICTCS 110 CIIeAYIoNIer hopmyIie:

3 =35 K (7.8)

Hakn Hp

rae  k, — KO3((pUUMEHT, yYUTHIBAIOIINN HAKIIAHbIE PACXO/IbI.

Hp
Bennuuny ko3 duimenTa HakJIaJHbIX PACX0J0B MOXHO B34Th B pa3Mepe

300%:
3., =102160-3 = 306480 py6.

HaKun

7.2.7 ®opMupoBaHue OKOI:KETA 3aTPAT HA MPOEKT

Omnpenenenue OIOPKET 3aTpaT Ha MPOEKTUPOBAHUE SIBISETCS CyMMOM Bcex
3aTpart, KOTOpbIe MPEACTaBIEHBI B Ta0IUIE 7.6.

Tabmuma 7.6 — Pacuer Oropkera 3aTpaT Ha IPOCKT

HaumeHnoBanue cratbu Cymma, pyo0.
MartepuanbHble 3aTpaThl 2446,7
3apaboTHas 11aTa 102160
OTtuucienus BO BHEOIOHKETHBIE (POHIBI 30648




AMOpTH3aIHS OTYUCITICHHS 19456
Hey4rennbie pacxosl 15471
Hakitamnbie pacxoapl 306480
CebecronmocTs (cymma) 476661,7
[TpuObLIB 157298,3
Ilena noroBopHas 633960,061

[Ipu pacuere nNpuOBLIM Y4YUTHIBACTCA, KOI(D(OUIMEHT HAYYHOTO YPOBHS
Hae/IeHHOTo paHee. Toraa npuobLIb COCTaBUT:

I1=C-K,  =476661,7-0,33=157298,3pyoxeu

ny

7.3 JxoHOMHMUYECKOe 000CHOBaHME BbIOOpa TpaHchopMaTopa

[IpuBenem »sKOHOMHMUYECKOE OOOCHOBaHHUs BbIOOpa TpaHcpopmaTtopa ¢
yU4E€TOM M3ACPKEK IO TMOTepsM, KamuTAJIOBIOKEHHH Ha 000pyAoBaHUEe, W
NpUBEJACHHBIX 3aTpar. B Tabmumy 7.7 3aHeceM OCHOBHBIE JaHHBIE JBYX
TpaHc(HOPMATOPOB.

Tabnuua 7.7 — Beibop TpanchopmaTtopa

No Bap- KomnuectBo n Koo(uimeHT HOTepI/IV Lena Llena
TEXHUYECKHE JTaHHbIC aKTUBHOHN  |TpaHcdopMmaTopa | MOHTaxa
a TparcopmaTopa sarpysku MoImHocTu AP pyo. pyo.
TM- 6300 kB-A
Sk = 6300 kB-A
Pxx= 7,6 kBT
s = 46,5 kBT B=0,38 14,31 kBt 4058224 405822
1 1xx% = 0,8 %
Us% =75
82" TM — 6300 kB-A 28,62 kBt 8116448 811644
TMH - 6300 kB-A
Sy =6300 kB-A
P x =8 kBt
2 P xs =46,5 kBt B=0,38 14,71 xBt 4800455 480045
1% = 0,8 %
Us% = 7,5
82" TMH — 6300 kB-A 29,42 kBt 9600910 960091




[lotep axkTUBHOW ¥ PEAKTUBHOM MOIMHOCTH B TpaHcpopmaTopax
CpaBHHMBAaE€MbIX BAPUAHTOB OMpeEeIsieM Mo Gpopmysam:

AP, =AP,, + AP, - 3 ’ kBt (7.9)
raie AP, , AP,, — HOMUHAJIbHbIE AKTUBHBIC MOTEPH B CTAIM M OOMOTKax
Tpancopmaropa, kBT;

B — koaddunmeHT 3arpy3ku TpaHchopmaTopa.

[Totepu B Tpanchopmaropax CpaBHHBAEMbBIX BApPUAHTOB PAa3IUYHbI, ITUM
OOyCIIOBJIGHO 3aMETHOE€ HX BIUSHHE HA HOKOHOMHUYHOCTH CpPaBHUBAEMBIX
BApUAHTOB, CJIEIOBATEIBHO UX HAJO0 YUYUTHIBATH MYTEM pacyeTa aKTUBHBIX MOTEPh
MoiHocTH AP.

CTOMMOCTB TOZOBBIX TIOTEPh AKTHBHOM AJICKTPOIHEPTHH:

C,=AP-Cy, T, (7.10)
rne AP — cpeaHerogoBbie MOTEPU aKTUBHOM MOIIHOCTH, KBT;

C,, =2,10 py6./xB1'u — croumocts 1 kBt-uaca, py0./kBt-y;
T, —TroJIOBO€ BpEeMs BKJIFOUEHUS JIEKTPOycTaHOBKU T, = 8760 u/ro.

CTOMMOCTh TOJOBBIX TIOTEPh JJICKTPOIHEPTHUU IS TIEPBOTO BapHaHTa II0
dbopmyie (7.10):

C, =28,62-2,10-8760 = 526493 pyo.

CTOMMOCTh TOJOBBIX TOTEPh AJIEKTPOIHEPTHH JJISI BTOPOTO BapHaHTa II0
dbopmyie (7.10):

C, =29,42-2,10-8760 = 541210 py6.

PaccunTaeM n3iepKKu B CpaBHUBAEMbIX BapHAHTAX:

M3nepxku 1O  TOTEpsSM  TPHPABHUBAEM K  CTOMMOCTH  IIOTEPh
AJIEKTPOIHEPTHH, JUIS IEPBOTO BapHaHTa!

AH,,, =C, =526493py6.
JUTSI BTOPOTO BapHaHTa:

A, =C, =541210py6.

Paccuntaem kanuTajaoBIOKEHHS B CPAaBHUBAEMbIX BapuaHTax 1o Ghopmylie:

K=K, ,+K (7.11)

060pyo MOHmMA0C



e  K,,,, — CTOUMOCTb 000PYI0BaHHUS;

K ,pmee — 34TPAThl HA MOHTAX M OTIAAKY O0OpYAOBaHHUS.

J1J1st mepBOTO BapuaHTa:

K =8116448 + 811644 = 8928092 py0®.

J1j1st BTOpOTO BapuaHTa:

K =9600910 + 960091 = 10561001 py®.

ObocHoBaHne BbIOOpa BapuaHTa  MPOU3BOIUTCS

CPABHUTEJIBHOW SKOHOMUYECKON 3((HEKTUBHOCTH,

10 IIOKAa3aTCIsIM

B OCHOBC KOTOPBIX JICKAT

kanutaiabHble BroxkeHus (K) u m3gepxkku mnpousBoactBa (M). Ompenensiem cpok

okynaemocTs mpoekTa (T):

CpOK OKYIIaCMOCTH [JIA IICPBOI'O BapHaHTA:

8928092

= =16,9 rox
526493

Cpox OKynaeMoCTH JijIsl BTOPOI'O BapUAHTA:

10561001 _ 19 5 1 on
541210

Tabnuna 7.8 — CpaBHeHHE BapHaHTOB

(7.12)

1 Bapuant 2 BapHaHT
Kanuranosnoxenus (K) 30928092 32561001
Usnepxkn (Wpor) 526493 541210
Cpok okymaemoctu (T o) 16,9 195

CpaBHI/IBa}I ABa BapuaHTd, 3JKOHOMHYCCKHU I_[eJIeCOO6paSHBIM ABJIACTCA

BapUaHT ¢ MUHUMAJIbHBIM CPOKOM OKYIIaCMOCTHU T01<

HaumeHnbiiuM  CpokoM  OKyINaeMmMocTH 00Jiajaer

tpanchopmarop TM — 6300.

IIEPBbIM  BapuaHT —



7.4 CmeTa 3aTpaTt Ha 000py10BaHHE

KanuranoBnoxxeHus B MIPOEKT PEKOHCTPYKIIUU MO/ICTAHLINH
CKJIAJbIBAIOTCS W3 CTOMMOCTH MPOECKTUPOBAHMS, CTOUMOCTH OOOpYIOBaHUSA U
3aTpaT Ha €ro MOHTaX H IyCKO-HAJAJAKy OMPEACNAIOTCs Mo GopMmyIe:

K=K +K_+K (7.13)

npoexm o0bop MoHmaic

rac K — 3aTpaThbl Ha BBIIIOJIHCHUC IIPOCKTA,

npoexm

K,,, — CTOUMOCTb 000py/I0BaHuU;

— 3aTpaThl Ha MOHTaX M TNycko-Hamaaky (mpumem 10% ot

MOHmasic

CTOMMOCTH 000PYIOBaHNs)
Jlns Havaya pacyeToB ATOTO paszjena COCTaBUM ClenuUKaluu Ha
yCTaHaBJIMBaeMOe 000PYJ0BaHUE U 3aluiIeM B Tabmuuiy 7.9.

Tabmuua 7.9 — Cneundukanus Ha ycTaHABIMBAEMOE 000pYAOBAHHE

Ne | Haumenoanme o6opynoBaHus Enunanna Konnyectso, Mapka
/i W3MEpCHUs IIT.
1 2 3 4 5
1 Tpanchopmarop 35 kB KOMILJ. 2 TM-1600/35/6,3
2 OPVY 35 xB KOMILI. 2 BI'BDII-35
3 PV 6 xB KOMILI. 19 Bb3-10

Tabmuua 7.10 — CmeTa Ha NpUOOPETEHHE U MOHTAX 3JIEKTPOOOOPYAOBaAHUS.

Ne i/ HaumenoBanne | Mapka, Tun | KonudectBo CocTaBisomnue
o0opynoBaHus IIT. KaIlUTaJIOBIOKEHUHN Ha eTUHUILY

obopynoBanus, pyo.

Kos Kyonr
1 Tpancdopmarop T™- 2 8116448 811644
35xB 6300/35/6,3
2 OPY 35 kB BI'BOII-35 2 5604450 560445
3 PY 6 kB BBED-10 19 22715246 2271524
HUroro: 36436144 3643613




CyMMapHble KanUTAJIbHBIE BIOXKEHUS B MPOEKT pekoHcTpykuuu [IC

«IIpomMBOI03200p» PaBHBI:

K =633960,061+36436144+3643613=40713717,061 pyO.






