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AHHOTALUA

Meroauueckue ykazanus K BoimoiaHeHuio BKP  (aummomubIx
MPOEKTOB, OaKaTaBPCKUX PadOT) /ISl CTYJIEHTOB HAMPABICHUS MOJTOTOBKH
13.03.02 — DnekTtposHepreTMka H JJIEKTPOTEXHHKA. B HacTosmmx
METOJMYECKUX YKa3aHUSAX MPHUBOJAATCS OCHOBHBIE TIOJIOKEHUS TMPHU
MIPOCKTUPOBAHUH CUCTEM BJICKTPOCHAOKEHHS.



BBEJAEHUE

CoBpeMmeHnHble cuctemsbl 3iekTpocHaOxkenusa (COC) copepxar O0abIIOE
KOJIMYECTBO DJJIEMEHTOB, MapaMeTPOB U YCIOBUH HX (PYHKIMOHUPOBAHUS,
o0pa3ysl CIOXKHbIE YEIOBEKO-MAIIMHHBIE CUCTEMbI, KOTOPbIE XapaKTepPU3YIOTCS
CJIEIYIOUUMU MTPU3HAKAMMU:

1) BxiroyaroT B ce0sl OpraHbl yYIPaBICHUS W SBISIOTCS YEIOBEKO-
MalIMHHBIMHU CHCTEMAaMH M3-3a Y4aCTHsI JIFOJIEH HE TOJIBKO B MPOU3BOJICTBE, HO U
B YIPABJICHHY;

2) COCTOAT U3 TMPAKTHYECKH CUETHOro (OECKOHEYHOI0) MHOKECTBA
AJIEMEHTOB, UMEIOT CIOXKHYIO M, TJIABHOE, MEPAPXUUYECKYIO CTPYKTYpPY, KaK B
YIOPABJISIEMOM, TaK U B YIPABJISAIONIEH CBOUX YACTSX;

3) cucTeMBl TPEICTABISIOT COOOH HEMPEPHIBHO PA3BHBAIOIIUECS, C
YCTOMYMBOM, HO TOCTOSIHHO U3MEHSIONICICS CTPYKTYPOUM U COCTaBOM (UMCIIOM U
TUTIOM) JIEMEHTOB U CBSI3€H 10 3aKOHY HH(POPMAIMOHHOTO 0TOOPA;

4) pazButre ¥ (YHKIMOHUPOBAHUE CUCTEM MPOUCXOJUT HE TOJBKO
BCJIE/ICTBUE YNPABIAIOIUX (JETEPMUHUPOBAHHBIX), HO U TOJ BIUSHUEM
MHO’KECTBa CIIy4aliHbIX (HEOIpeeIeHHbIX) (PaKTOPOB;

[loaToMy mnpu €€ UCCIeIOBaHUU, NPOEKTHPOBAHWU, MOHTAXKE U
JKCILTyaTallil HEoOXOJUMO oOOecreunBaTh CUCTEMHBIM MOAXO0MA, KOTOPBIMA
coryiacHO [20] COCTOUT U3 CIEAYIONIUX KOMIIOHEHTOB:

1) mu3ydeHHe U yYeT BHEIIHUX CBSI3CH PaccMaTpUBaeMON CUCTEMBI;

2) WepapxXu4ecKkoe TMpeJCTAaBICHUE €€ BHYTPEHHEH CTPYKTYpbl |
MPOLIECCOB YNPABIICHHUS;

3) y4eT HeOoIpeaeIeHHOCTEH, OOYCIOBICHHBIX HEMOJHOTOW HWCXOIHOMN
uH(pOpMaIU, MHOTOKPUTEPUAIBHOCTBIO U IPYTUMU (haKTOpaMu;

4) mpuMEHEHHe MaTeMaTHYeCKuX Moesel u DBM.

Hns pemienuss 3amad npu npoektupoBaHuu COC UHXKEHEp HOJIKEH
o01aaTh TEOPETUUECKUMHU 3HAHUSIMU U YMETh IPUMEHATh UX B MPAKTUYECKOU
nesTeabHOCTH. TBOpYECKOE MBIIUICHHE TpeOyeT MOMCKAa M COMPOBOXKIAETCS
OTKPBITUEM HOBOTO JUIsI CaMOIrO M3y4Yalollero, a HWHOrga M JJid HayKu.
HavanbHbIM 3TaromM pa3BUTHSI TAKOTO MBIIIJIEHUS SIBJIAETCS pEUICHUE 3ajad,
MOCJICYIONIMM dSTalloM — TMPOBEACHUE J1abopaTOpHBIX paboT, a 3aTeM —
KypCOBOE€ M JUIUIOMHOE MPOEKTHPOBAaHUE, IPU KOTOPBIX IPUXOJIUTCA
CaMOCTOATEJIBHO CTaBUTh M PEIIATh BOIIPOCHI, HE HMMEIOLIUE OJHO3HAYHBIX
otBeToB. KypcoBble paboThl M MPOEKTHl MOKHO Ha3BaTh PENETULIUEH Mepea
BBINIOJIHEHUEM BBIMYCKHOM KBanupukanuonHo padorsl (BKP), a Boimonnenue
BKP B ¢dopmare GakanmaBpckod pabOThl — T€HEpaTbHOM pENeTUIUEN Mepen
CaMOCTOATEJIBHON NPAKTUYECKON AESATENBHOCTBIO CTYJEHTA IOCJIE OKOHYAHUS
BYy3a.

K Bemosnenuro BKP  ngomyckaroTcs  CTyZEHTBI,  BBIIOJIHUBIINE
MOJIHOCTHIO y4€OHBIM TUIaH HaIpaBjieHUs MOoAroToBku. Hamucanue u 3amura



BKP sBisiercs 3aBepiiaroniuM, HauOosjaee OTBETCTBEHHBIM 3TallOM OOYYCHHSI
CTYZCHTOB B By3€ U IMEET CBOEH IIeIIbIO:

— CHCTEMATH3alliI0, 3aKpPeIJICHUE W pPaCIIMPEHHUE TEOPETHUYCCKUX W
MPAKTUYCCKUX 3HAHWN 10 HANIPABJICHHUIO TIOJTOTOBKH, TOJYYCHHBIX CTYICHTOM
B TIEpHOJl OOyYCHHsI, 1 TIPUMECHEHHUE JTUX 3HAHUW TPU PEIICHUH KOHKPETHBIX
HAyYHBIX, TEXHUICCKUX, IKOHOMUYECKHX WM MPOU3BOJICTBCHHBIX 3a/1a4;

— yrayOleHHyl0 TpopabOTKy HEKOTOPBIX —CIIEHHUAIbHBIX BOIPOCOB
AIEKTPOCHAOKEHUSI OOBEKTOB;

— pa3BUTHE HABBIKOB BEJICHHUS CaMOCTOSATEIBHOW pabOThI, OBIAJCHHE
METOJUKON  WCCIEAOBaHMH W  OKCICPUMEHTHUPOBAHUS TIPU  PEIICHUH
pa3pabaThIBaEMBbIX B TUIIJIOMHOM TPOCKTE BOIPOCOB WIIH MTPOOIIEM;

— BBISIBIICHME  CTEMEHW  TMOATOTOBIEHHOCTH  CTYIACHTOB  JJIA
CaMOCTOSITENTLHOW PabOThI B YCIIOBUSAX COBPEMEHHOT'O TTPOM3BOICTBA, MPOTpecca
HAyKH, TEXHUKHU U KYJIBTYPHI;

— pa3BUTHE pacCUYETHO-TPAPUIECKUX HABBIKOB, YMEHHE IIOJh30BATHCS
HOPMATUBHOW, CIPAaBOYHON U TEXHUYECKOU JIUTEPATYPOM.

1 TEMbI BKP

Tema BKP (baxanaspckou pabomel) 'y CTYJIEHTOB HaIlpaBIICHUS
noAroToBku 13.03.02 «OneKTpOoIHEPTETHKA U IEKTPOTEXHUKA» YTBEPKIAECTCS
IPUKa30M AUPEKTOopa (Quinana, 1Mo MpeACTaBICHUIO 3aBeayrolero kKadenpoit
anexkTpodHepretuku. Pa3zpabotku nmo teme BKP, xak mpaBuiio, JOJKHBI OBIThH
peanbHbIMU U MPUMEHHMBI K TPAKTUYECKOMY HCIIONb30BaHuI0. LlenecoobpasHo
BeimonHeHne BKP, B KOTOpeIX  copep:karcsi — DJIEMEHTBl  HAYy4YHO-
MCCIIEIOBATENIbCKOTO XapakTepa. BO3MOXHBI TEMBI 1O MOAEPHU3ALMHU H
CO3aHHUI0 HOBBIX JaOOpaTOPHBIX PaboT Kadeapsl WK OTAETHHBIX YCTAHOBOK.

3aganue Ha BKP cocraBimsiercss pykoBoautenem BKP u comepxut
Ha3BaHUE TEMbI, PA3BEPHYTOE €€ COJepKaHue (OCHOBHBIE pasJieibl, BOIPOCHI,
noJijIeKalie npopadboTKe, U T.1.), KOJIUYECTBO U COJIEPIKaHUE YEPTEKEH.

Kak nmpaBuno, BKP nomkHbI ObITh HalpaBlIEHbl HA PEIICHHUE CIETYOUIUX
3aJ1ay:

—  MPOEKTUPOBAHHE HOBBIX WJIM PEKOHCTPYKIHUS JEHCTBYIOIIUX CHUCTEM
AIIEKTPOCHAOKEHHUSI OOBEKTOB MPOMBILIUIEHHBIX WM CEJIbCKOXO3SHCTBEHHBIX
NPEANPUATHA, TOPOJOB, JJIEKTPUUECCKUX CTAHIMKA U CETEBBIX pPaNlOHOB
HYHEPrOCUCTEM WIIM OTAENIbHBIX X YacTew;

— TPOEKTUPOBAHHWE HOBBIX WJIM PEKOHCTPYKUUS NEHCTBYIOIIUX CUCTEM
KOHTPOJISA, YYETA U YIPABICHUSA, PEKUMHON U POTUBOABAPUMHON aBTOMATUKH,
pEJIEHON 3aIUThI U TEIEMEXaHUKU;

— aHAJIU3 PEXKUMOB DJIEKTPOTIOTPEOJICHHS] OTACIBHBIX OOBEKTOB M
NPEeANpUATHAS B 1EIOM (M0 aKTUBHOM M PEAKTUBHOM 3JIEKTPUUYECKON SHEPIHH,
[0 HANpsHKEHWIO M 4YacToTe), pa3padoTka MU OOOCHOBaHHE MEPONPHUSATHH IO
MOBBIIEHUIO 3PPEKTUBHOCTH UX (HYHKIIMOHUPOBAHUSI.



[TockonbKy Kadenpa 31eKTPOIHEPTETUKU TOTOBUT 0aKalaBpOB-AJIEKTPUKOB
mmmpokoro mnpoduisi, Tembl BKP Moryr ObITh MOCBSIIEHBI PEHICHUIO
CneyualbHblX 6ONPOCOE:

— TPOEKTHPOBAHUE CUCTEM aBTOMATU3HPOBAHHOTO AIEKTPOIPUBOAA;

— WCCleloBaHHME  OTAENbHBIX  cBoiicTB  COC  (HaIEXHOCTH,
9KOHOMUYHOCTH, O€30MaCHOCTH ¥ TUOKOCTH) U pa3paboTKa MEPOIPHUITHIA 110 UX
MOBBIIEHUIO;

— wuccnenoBanne ycioBuid pyHkimonupoBanus COC, a HWMEHHO:
B3aUMOJICUCTBUE €€ C OKpYKaloLEeHd NPUPOAHON CPEAOH, C TEXHOJOTMYECKUMHU
CUCTEMAMU U MUTAOIIECH JJIEKTPUUECKON CETHIO;

—  MPOEKTUPOBAHHE W M3TOTOBJIEHUE DSJEKTPUUYECKUX IMPUOOPOB,
YCTPOMCTB M CTEHIOB, IPUMEHSEMBIX ISl UCIBITAHUWA WM UCCICIOBAHUN B
AJIEKTPOIHEPTETUKE WM B Y4eOHOM IMpoIlecce MPH IMOATOTOBKE OakajiaBpOB-
anekTpukoB Hanpasiaenus 13.03.02;

—  HCCIEAOBaHUE NEPEXOAHBIX IIPOLIECCOB B OT/IEJIbHBIX
AIIEKTPOYCTAHOBKAX WJIM B 3JIEKTPUUYECKUX CUCTEMAX;

— pa3paboTKa MaTeMaTU4eCcKHMX M  (U3MYECKUX MojeNed s
UCCIIEIOBaHMsI TPOLECCOB TE€HEPUPOBAHUS, Nepenaud, IpeoOpa3oBaHUs U
NOTPEOICHUS DJIEKTPOIHEPTUN KaK B JIEUCTBYIOIIUX AJIEKTPOYCTAHOBKAX, TaK U
IIPU AaHAJIOTMYHBIX UCCIEA0BaHUI Ha JTa00paTOPHOM 000PYI0BAHUY;

— HCCIEAOBaHHE COCTOSHUS MW pa3pabOTKa MEpONpUATHHA IO
MOBBIIEHUIO A(P(HEKTUBHOCTH TEXHUYECKOTO OOCITY)KHMBaHUA U PEMOHTA
ANEKTPOYCTAHOBOK HA MPOMBIIUICHHBIX MPEATPUATUAX;

— Ppa3paboTka 00yyaroIie-KOHPOJUPYIOMIUX CUCTEM U TMPOTrpaMMm st
OBM 10 371eKTpOTEXHUYECKUM AUCLUILIMHAM, a TaKKe 3JIEKTPOOE30MacHOCTH
IIPU MOATOTOBKE U NEPENOATOTOBKE 0aKaJaBpOB-3JIEKTPUKOB;

— paszpabotka snemeHToB CAIIP snexTpocHaOXkeHus: MPOMBIIUICHHbBIX
MPEANPUSITUN.

CryzaeHTam MpenocTaBisieTcss NMpaBO BBIOOpa TeMbl HpoekTa. B psne
Clly4aeB CTYAEHTBHI MOTYT mpejuiarath cBou Tembl uisi BKP ¢ HeoOxomumbiM
o0ocHoBaHueM. 3akpersienue Tem BKP  npousBoguTcs B mepuof,
[PEAIECTBYIOIUN  MPOBEACHUIO MNPEAJMINIOMHON TMPAKTUKH  CTYACHTOB.
[IpoMbIlLIEHHBIE PEANPUATHS UM OPTaHU3alMA MOTYT MpeAJiaraTb CTyJEeHTaM
TEMbl 1O PEUIEHUI0 KOHKPETHBIX TEXHUYECKHX MpoO0JeM U BO BpeMs
MPOXOXKIEHUA UMH MPEAAUIIIOMHON MPAKTUKU. B Takux ciydasix mpeanpusitTue
(opranuzarus) HaIpaBJsieT Ha UM 3aBEIYIOIIETO kadeapoit
AIIEKTPOIHEPTETUKU  CIIy’)KeOHOE€ TMHCbMO, B KOTOPOM OOOCHOBBIBACTCS
aKTyaJIbHOCTh TE€Mbl, YKa3bIBae€TCAd €€ Ha3BaHue, (pamuius CTyAeHTa, a TaKxKe
JOJDKHOCTh, (amuins, uMsi W oTdectBo pykoBomautenss BKP. Bompoc o
3aKpeMJICHUH TEMBI 32 CTYJICHTOM U YTBEPKJIECHUU PYKOBOJIUTENS B TOM Cllydae
pelaeTcs Ha 3acelaHuu Kadeapsol.



2 UCXO/JHBIE JAHHBIE IS TPOEKTUPOBAHUSA

Jnsa Bemonnenus BKP  mo  anekrpocHaOxeHHIO — MPeaNpHUSITHS
(opranuzanuu, 00beKTa) HEOOXOIMMBI CIAEAYIOIIUE UCXOIHBIC IAHHBIE:

1. CuTyaunoHHBI IUIAH IPEINPUATHS, HA KOTOPOM 0003HAUYEHbI MECTa
pacmoJIOKEHUs] LIEXOB, IIyTH BHYTPU3aBOJCKOIO TPAHCIOPTA, 3€JICHBIE
HACaXJIEHUs, TPyOONIPOBOIBI U APYTrre OOBEKTHI U COOPYKEHUSI.

2. XapakTepucTUKa  TEXHOJOTMYECKOro  Ipolecca  MPOU3BOJCTBA
NPEANPUATAS W OTIEIBHBIX LEXOB, TEXHOJOTMYECKas B3aUMOCBA3b IIEXOB.
OneHka  BIMSAHHS ~ BHE3AIIHBIX  IEPEPBIBOB  JJIEKTPOCHAOXKEHHUS  HA
TEXHOJIOTMUeCKUi mpouecc. TpeboBaHus K HaZEKHOCTH IEKTPOCHAOKEHUS.

3. DnekTpuueckue Harpy3Kd IO IexaM MpEeAnpusTHs B BUAEC 0OmIei
YCTaHOBJIEHHOM MOIIHOCTH. [lepcnekTHBBI pOCTa 3NEKTPUUYECKUX HArpy30K
OTJEJIbHBIX LIEXOB U MPENNpHUATHS B LEJIOM (32 CUET PEKOHCTPYKIMH, BBOJA
HOBBIX MOIIHOCTEH W T. 1.). i 1mexa, 3lIeKTpOCHAOXKEHHUE KOTOPOro Hajo
pa3zpaboTaTh MOAPOOHO — TMACHOPTHBIE JAHHBIE OTHAEIbHBIX NPUEMHUKOB
AJIEKTPUYECKONW PHEPrUU (HOMUHAJIbHAs MOIIHOCTh, KO3()(PUIMEHT MOIIHOCTH,
KIIZI, HOMHMHanpbHOE HaNpsLDKEHWE, U1 [PUEMHUKOB C  ITOBTOPHO-
KPaTKOBPEMEHHBIM PEXUMOM pabOThl JOMOJHUTEIBHO — MPOAOKUTEIBHOCTh
BKJTFOUCHHUS ).

4. T'paduku aKTUBHBIX M PEAKTUBHBIX HArpy30K MPOMBILUIEHHOTO
INPEANPUATHAS B IIEJIOM M OTAEIBHBIX €ro II€XOB 3a XApPaKTEpHBIE JIETHHE U
3MMHHE CYTKH.

5. XapakTepucTuka MoTpeOuTeNeil 3JIEKTPOIHEPTUHN C TOUKU 3PEHUST MX
BJIMSIHUS HAa KQ4E€CTBO AJIEKTPOIHEPTHH.

6. [lman  pacnomokeHuss  oOOpyImOBaHWA B IIe€Xe,  IMOAPOOHO
paccMaTpUBAaEMOT0 B MPOEKTE; CBEACHMSI O XapaKTepe OKpYyKaroled cpelbl B
nexe (CTerneHb BO3rOPAEMOCTH CTPOMTENBHBIX MAaTEepUaOB U KOHCTPYKIUH,
BJIQYKHOCTH CpPEJIbl MOMEUIEHUS, HAIMYME XUMUYECKU aKTUBHBIX BELIECTB U T.J.).
[Tpu mogpoOGHOM PacCMOTPEHHUH BOIPOCA ANEKTPUUECKOTO OCBEIEHUS JAaHHOTO
1exa TpeOyroTCsl JOTIOIHUTEIbHBIE CBEICHUS: Pa3pe3 OCBEIaeMOro MOMEIICHHUS
C YyKa3aHUEM pa3MEepOB CBETOBBIX MPOEMOB M  XapakTepa OTpaKarolen
MOBEPXHOCTU CTEH, MOTOJKA, paboyeil MOBEPXHOCTH WM TMojda (Hampumep,
MOOCIICHHBIN MOTOJIOK, OETOHHBIE CTEHBI C OKHAMH H T.II.).

7. CBeneHusi 00 UCTOYHUKAX DJIEKTPOCHAOXKEHUSI MPOMBIIUICHHOTO
NPEANPUATHSA:

— CXeMa CYHIeCTBYIOIIEr0 MHUTaHUS C YKa3aHUEM  MOIIHOCTH
MCTOYHUKOB MUTaHUs (reHepaTopoB uiu TpaHchopmaropon). [lpu orcyrcTBUn
TaKUX JAHHBIX HEOOXOIMMBI CBEJCHUS O BO3MOXKHBIX MCTOYHMKAX MUTAHUA U
UX MOIIHOCTH;

— PEAKTUBHOE CONPOTHBJICHUE HCTOYHUKOB IMHUTAHHS WA MOIIHOCTH
K3 Ha mmHaX WCTOYHHWKOB IIMTAaHUA; €CIM OTU JAHHBIE OTCYTCTBYIOT,



HEOOXOJMMO 3HATh OTKJIIOYAIOIIYI0 MOIIHOCTh BBIKIIOYATENsl HCTOYHHUKA
IIUTAHUS;

— PpacCTOsSHHUE OT UCTOYHHUKA MMUTAHUS 10 NPEIIPUITHS;

— HamnpsDKeHHE Ha COOPHBIX HIMHAX UCTOYHHUKA MUTAHUS;

— MOUIHOCTb, KOTOpPasi MOXKET OBbITh MOJIy4€Ha OT UCTOUYHUKOB MUTAHUS
(97EKTPOCTAHIIMM,  DHEPrOCUCTEMBI)  MPU  MPOECKTUPOBAHUU  JAHHOTO
IPEANPUATHSI.

8.3HaueHHE PEAKTUBHBIX MOIIHOCTEN, KOTOPBIE MOT'YT OBITh IEPEIAHBI U3
DHEPrOCUCTEMBI B CETh IIPOMBIIUICHHOTO MNPEANPUATHS B PEXKUME €€
HauOOIbIIeH M HAUMEHBIIEH aKTUBHOW HATrPy3KU.

9.11pu BBIIIOJIHEHU U BKP 10 PEKOHCTPYKIIUU CUCTEM
AIIEKTPOCHAOKEHHSI ~ MPOMBIIIJICHHBIX — MPEANPHUITHA  JOMOJHUTENIBHO K
yYKa3aHHBIM BBIIIE MaTepuasaM HEO0OXOAMMO HMMETh CYIIECTBYIOUIYIO CXEMY
JJIEKTPOCHAOKEHUSI ~ MPEANPUATHS,  TUIBl  YCTAHOBIEHHOIO  CHJIOBOTO
00Opy1I0BaHUs, MApKU U CEUYEHHUS IPOBOJOB, )KUJI Kabesiel 1 TOKOIPOBOJIOB.

10.[lpyrue naHHble, HEOOXOAMMBIE [UIsI Pa3pabOTKU CIEHUATbHBIX
BOIMPOCOB (ompeaensatoTcs pykooautesnem BKP).

O6beM wmcxomubix gaHHbIX Ha  BKP  ompenensercs  Ttemoii—
pa3pabatrbIBacTCsl 3JIEKTPOCHAOKEHUE 11€Xa WU NPEeInpUsTHs MOIIHOCTH. B
IEPBOM CiIy4ya€ HEOOXOAMMBI JaHHblE MO I.MO. 2 — 7 C OPUBSI3KOM HX K
paccmatpuBaeMoMmy 1iexy. Bo BTopoM citydae mpuHUMAOT JaHHbIE MO .l — 9
Y YTOYHSIIOT UX B 3aBUCUMOCTH OT 00beMa paccmaTpuBaeMbIx 3a1a4y B BKP.

3 COAEPKAHUE U OB BEM BKP

3.1 O01mme moJI0KeHus

BKP cocTouT U3 MOSCHUTEILHON 3alMCKH U TpapUUecKOro maTepuarna.
[Tpu aTOoM 3amucka moxeT umeTh 60 — 80 cTpaHUI] MAIIMHOMKMCHOTO TEKCTA.
['paduueckuit marepuan BkiatoyaeT 4 — 6 nucToB uepTtexeir dopmara A-1
(BBIMOJHSIOTCST B OAJIGKTPOHHOM  BHJIE M HE  pacleyaThIBalOTCA, a
MPENIOCTABIISIOTCS Ha 3alllUTy B BUJE MPE3CHTAlUM), a Takxke rpaduku H
PUCYHKH, UMEIOILMECS B 3aIIMCKE U MOSICHAIOIINE COACPKAHUE TEKCTA.

Buvinoanenue nosacnumenvrou 3anucku. I1oscHUTENbHAS 3alMCKa JOJDKHA
B KpaTKoil M ueTkoi Qopme packpbiBaTh 3ambicen BKP, comepikatb MeTObI
UCCJIEIOBAHMUSI M pacyeTa, a TaKKe CaMU pPacyeThl, ONMHUCAHUE MPOBEJIECHHBIX
OKCIIEPUMEHTOB, HMX  aHaJIM3, TEXHUKO-DKOHOMUYECKOE CpaBHEHUE W
000OCHOBaHHBIE€ BBIBOJABL. TEKCT JOJKEH JOMOJHATCA WLIIOCTpalUsMU
(nmarpammamu, cxemMaMd W T.I.). Bce pasnensl mpoekTa COCTaBISIIOTCS B
cootBerctBUM ¢ TpeboBanusimu ['OCTos ECK/. Ilpu odopmienun
MOSICHUTENBHON 3alMCKU JOIYCKAETCSI OTKJIOHEHUS! OT HEKOTOPBIX CTaHApPTOB.
OTH OTKJIOHEHUS OT CTaHJAPTOB JOJIKHBI OTOBAPUBATHCS B crmaHoapme 8y3a 1o
oopMIICHUIO y4eOHOM TOKYMEHTAIIUH.



3.2 BKP 1o 3/1eKTpoCcHa0KeHH 10 00beKTOB

st BKP, BBINOMHSEMBIX 10 3JEKTPOCHAOKEHHUIO, CUCTEMaM yIPABJICHUS
U aHaIM3y PEXHUMOB 3JIEKTPONOTpeOsieHnss OOBEKTOB, PEKOMEHAYETCS
cleyronas CTPYKTypa MOsICHUTENbHON 3alUCKU:

Bsenenue.

VYenosus pynkunonuponanus COC.

Bo16op ctpyktypsl COC wiid cUCTEMBI YIIPaBICHUS.
Oo6ecneuenne HagexHoctn COC.

O6ecneuenne snexTpode3omacaoctr COC.
Ob6ecnieuenue 3xoHoMuyHOCTH COC.

3aKIIroYeHue.

CHnuCcoK UCMOIB30BaHHBIX UICTOUHHUKOB.
[IpunoxeHus.

CcoNOOR~ODE

B pasnene «VYcnosua ¢@ymukyuonuposanus CIC» NOMKHBI OBITH YETKO
ONpe/ieNieHbl M  ONWCAaHBl: YCIOBUS  OKPYXAlOLIell  Cpelbl, TEXHUKO-
TEXHOJIOTMUECKUE U OPraHUu3allMOHHO-DPKOHOMUYECKHE YCIIOBUA, a TaKke
(akTopbl, 00YCIOBICHHBIE BHIILIECTOSALIEH 110 HEPAPXUU FNEKTPUUECKON CETHIO.

Yenosus oxpyorcaroweti cpedwi:

— KJINMaTU4eCKUE YCJIOBHs (TeMIlepaTypa, BIAXHOCTh, aTMochepHoe
JIaBJI€HHUE, €CTECTBEHHAs OCBEIIEHHOCTb, CKOPOCTb BETpa, TIPO30BBIE U
TOJIONICAHBIE SIBJICHUA W Jp.) ONPEICISIOTCS KIMMAaTHYECKUM paioHOM, B
KOTOPOM  PacrloJIO)KeH OO0BEKT MpOeKTUpoBaHUs. PalioHupoBanue
XapaKTEPUCTUKHU KIMMATOB NpuBeieHbI B [14 — 16];

— FOPHO-TEOJIOTUYECKHE YCIOBHUS (COCTaB, COCTOSHUE, TEMIIeparypa,
ylieJbHBIC TEIUIOBOE M DJIEKTPUUECKOE COMPOTUBIICHUS TPYHTA, CEHCMUYHOCTH U
Ip.) OTIPENeNAIOTCs TeorpaduIecKuM MOJI0KEHNEM 00HEKTa MPOCKTUPOBAHUS;

— OKpyXKaroljasi cpera B IOMELIEHUSAX (TeMmIepaTypa, BIIaKHOCTbD,
3aIbUIEHHOCTb, arpeccCUBHOCTD BBIJICIISIEMbIX BEIIECTB, 0Kapo-
B3pPBIBOOMACHOCTS), 3arpsi3sHEHNE aTMOC(hEphl U TPYHTA HA TEPPUTOPUU OOBEKTA
3aBHCHUT OT BUJA TEXHOJOTUYECKOTO Mpoliecca 00beKTa. XapaKkTep BO3AEHCTBUS
KJIIMMaTOB U OKpy:Karomieil cpenbl npuBeaeHsl B [14, 15, 18] knaccudukanus
NOMEILIEHUI U HapyXHBIX YCTAaHOBOK IO YCJIOBHUSM OKpYXKaloIIed cpeabl —
B [9, 11, 14, 18]. Eciu B BKP paccmaTtpuBaeTcsi HEe peasibHbI 0OBEKT, TO IS
NPOEKTUPOBAHUA MPHUHUMAIOTCS KIMMATHYECKHE W TOPHO-TEOJIOTUYECKUE
ycnoBus TopooB: Tobonbcka win TromeHw.

Texnuko-mexnonozuyeckue VCR08UsL ONPEIENSIOT: YCIOBUS
OKpyXXaoIenl cpeapl, TpeOOBaHHA K HAACKHOCTH DIIEKTPOCHAOKEHHUS
(kaTeropur HAJAE)KHOCTH) M KA4YeCTBY OJIEKTPOIHEPrHH OTACHbHBIX Il
TEXHOJOTHUECKUX YCTAaHOBOK, a TAaKXKe XapakTep JJICKTPUUYECKON Harpys3Ku
(pe3ko mepeMeHHasi, CIOKOHHAas, CKOHLEHTPUPOBAHHAS, PACCPEAOTOUEHHAs U
T.1.). [Ipy u3yuyeHUU M OMHMCAHWU TEXHOJOTHYECKUX MPOIECCOB HEOOXOAUMO
YCTaHOBUTH BO3MOJKHBIE TMOCJIEJACTBUS OT TMEPEPHIBOB AICKTPOCHAOKEHUS WU
CHUKCHUS KayecTBa 3JIEKTPO3IHEPTUU (cHHXKEHUE 0e30MacHOCTH,



YKOHOMUYHOCTH, MPOU3BOJUTEILHOCTH O00bEKTA; OTpULATENIbHBIE BO3ACHCTBUS
Ha OKpYXaWIIyl cpeay; mnopya HWiIM Opak mNOpoayKuud u Ap.). Bua
TEXHOJIOTUYECKOTO IMPOU3BOJICTBA OMNPENEIAECT TaKKE CTENEHb MEXaHU3AllUH,
aBTOMAaTU3allMM W POOOTH3aUMU MPOLECCOB, TPEeOOBaHUS K OCBEIIEHHOCTH
pabouux mecT U ap. IToatoMy, mpexae 4em NpHUCTyNaTh K MPOEKTHPOBAHUIO
C3OC, HeobXxoAMMO TIIATEIBHO M3YUYUTh TEXHOJOTMUYECKOE M BCIIOMOTATEIbHOE
IIPOU3BOJICTBA OOBEKTA: NPUHIMIHAIBHYIO TEXHOJIOTMYECKYIO CXEMY OOBEKTa,
€ro TEHIUIAH C HAHECEHHbBIMM HAa HEM OTIEIbHBIMU CTPYKTYPHBIMHU
MOAPA3AEIEHUSMH, IJIAHBI IPOU3BOJACTBEHHBIX TOMENICHUN C HAHECEHHBIMH Ha
HUX OTIeabHbIMHU OlI, XapakTepUCTHUKN OKpYXaroleld Cpelbl B MOMEIICHUSIX
(k1acchl B3pPHIBOOMACHBIX M MOXKAPOOMACHBIX 30H, 3aMbUICHHOCTb, BIAXKHOCTD,
arpecCMBHOCTh U T.J.), MOIIHOCTU OTAENbHBIX DIl M XapakTepucTuka pexuma
ux paboTel (TpaduKu AIIEKTPONMOTPEOICHHs), TPeOOBaHHUS K HAJIE)KHOCTH
(kaTeropuu HaAECKHOCTH) U Jip. Takum oOpa3oM, TOJBKO MOCIHE THIATEIBHOIO
aHanu3a CTPYKTYpbl, (YHKIHMOHAJIBHBIX M TEPPUTOPUATIBHBIX XapaKTEPUCTUK
o0bekTa, TpedoBanuil otaenbHbIX D11 u ux rpynn k COC MOXXHO NPUCTYNATh K
IIPOEKTUPOBAHUIO TIOCIIEAHEN.

N3yuenue opeanuzayuoHHO-3KOHOMUYECKUX 106Ul PYHKIMOHUPOBAHUS
00BEKTa MpEIoiaracT ONpeIeIeHUE CAEAYIOUUX JTaHHbIX, HEOOXOAUMBIX IS
npoektupoBanusd COC: CMEHHOCTh pabOThl Ha OOBEKTE, CEOECTOMMOCTb H
00BEM BBIMYCKAaEMOM MPOIYKLUMHU, 3aTpaTbl M Tapu(bl Ha 3JIEKTPOIHEPTHIO,
IIPOU3BOJMTEIIBHOCTE W DJIEKTPOBOOPYKEHHOCTh  TPyZAa, 3JIEKTPOEMKOCTb
NPOAYKIMA M HOPMBI pPACXOJa JJIEKTPOSHEPTHMH Ha BBIIYCK €JUHULBI
MPOAYKIUU (MJIM HA TPOU3BOJICTBO €IMHUIIBI PAOOTHI) U .

Daxkmopsbl,  00ycro8IeHHble  numalwel  NeKMPUYECKOU  Cembio
(momHOCTh, W HampspkeHue WII, mpormyckHass CnocOOHOCTh JAEMCTBYIOIIMX
3JIEKTPOYCTAHOBOK, IMOKAa3aTeIM HAIECKHOCTH 3JIEKTPOCHAOKEHUS M KauecTBO
anexktpodHeprun Ha ['BII snekTtpuueckux cerer, ypoBHu TK3, paspeuieHHble
MaKCUMaJlbHble TOTpeOJIsieMble AKTHBHAs M PEAKTHBHAS MOIIHOCTH B Yachl
MaKCUMAaJIbHBIX JJIEKTPUYECKHX HArpy30K 3HEPrOCHCTEMbI, a TAKKE CPEIHSS
peakTUBHasi MOLIHOCTh B YaChl MUHUMAJIbHBIX HAarpy30K SHEPrOCUCTEMBI U JIp.)
ONPENENSIOTCA B TEXHUYECKUX YCJIOBUSX HSHEPrOCUCTEMBI Ha MPHUCOEIUHEHUE
Harpy30K  BHOBb HPOEKTHPYEMOrO MPEANPHUITHS WA JONOJTHHUTEIbHBIX
Harpy30K pPEKOHCTPYUPYEMOI'O K €€ BJIEKTPUUYECKUM CETSIM WM 3aJal0TCs
PYKOBOJIUTEIEM IPOEKTA.

Buibop cmpykmyper COC nHaunnHaeTcs ¢ a”Hanu3a Ol u motpebuteneit
UIEKTPOIHEPTHUM M pacdyera MUX JJIEKTpUYECKuX Harpy3ok. Bcee OII
pacnpeienaioTcss Ha TPYMNIbl MO0 CIAEAYIOIMHMM TpPH3HAKAM: TEPPUTOPHAIBHO-
TEXHOJIOTUYECKOMY (arperat, TE€XHOJOTUYEeCKas JMHUS, Y4acTOK, YCTaHOBKa,
Huex, Opeanpustue), TpedyeMbIM JUisi muTaHus otAenbHbix DIl pomy Toka,
HampspKeHUsT U (pa3HOCTH, TPEeOOBAHMSIM HANESKHOCTU DIEKTPOCHAOKEHUS
(kaTeropuu HaJCKHOCTH), PEKUMY PaOOTHI (TUTEIILHOMY, KPAaTKOBPEMEHHOMY,
[TIKP, cniokoitHOMY, pe3Kko NepeMeHHOMY U Jip.). B 3aBucumocTu ot uncna JI1 B
rpynne, Ga3HoCTH U pexkuMa ux paboThl, Ieneil pacyera, oObeMa M KadyecTBa



UCXOJHOM  WHpOpMAlMK  BBIOMPAIOTCSA  METOABl U PACCUUTHIBAIOTCS
ANEKTPUYECKUE  HArpy3Kd  OTHAENIbHBIX  dlekTpoemkux Ol  u  Beex
MEepEeYUCICHHbIX Bbille rpynn O, a Takke oOmpenenstorcss LIEHTPBI
ANEKTPUUECKUX HArpy30K MO YPOBHSAM HaNpsDKEHUs. AHanu3 noTpeOuTeneit
ANEKTPOIHEPTUM M PACCUMTAHHBIE [UJII  HHUX DIIEKTPUYECKHE HArpy3Ku
ITO3BOJIAOT ONPEACIINTD:

— YUCJI0 HEOOXOJIMMBIX YPOBHEH HAIPSKEHUHN pacipeleTUTeIbHON CeTH
COC, ot koTopo# nonyyaroT nutanue HernocpeactsenHo JII (0,4 — 0,69 kB, 6 —
10 kB, 35 kB, 110 xB);

— tunel Tpedyembix noactanuuit (TII, II1, PIT) u opueHTHpOBOYHO HX
YUCII0, & TAKXKE MIPEANIOIOKUTEIIBHO MECTA UX PACIIOJIOKEHHS;

— HEO0XO0UMOE YHCJIO Y3JI0B (CEKIMM IIMH MOACTAHIIMNA) ISl MUTAHUS
oI,

— HeoOxoauMoe yucio He3aBUcUMbIX UII M OpHUEHTHPOBOYHO YHUCIIO
[I19;

— cymMMapHyro MoiHocTh KV, KoTopble HEOOXOAMMO YCTaHOBUTH B
AIIEKTPUUECKON ceTH MoTpeduTes no kaxaomy [1113;

— OpeaBapUTEIbHbIE BApUAHTHI TEXHUYECKUX PEUICHUN 110 00€CTICYEHUO
HEOOXOJMMOW  CTEMEHUM HAJSKHOCTU JJIEKTPOCHAOKEHUST U  KauecTBa
anexkTposHepruu Ha ['BII snexkTpuyeckux cereil 1 Ha 3akuMax otaenbHbix Ol1.

Ha oOCHOBaHMM TMOJY4YEHHBIX pE3yJbTaTOB Ha MPEIbIAYIIMX 3Tanax
BbinosiHeHus BKP, yunteiBast TpeboBanusa nutatouieit anekrpudeckoi cetu (TY
HSHEPrOCUCTEMBI), HAMEUAIOTCS BAapUAHTBI CHUCTEMbl TMUTaHUS OOBEKTA
ANEKTPOIHEPTUE U o pe3ynbTataM TOP mpousBoauTcs BBHIOOpP Haumbosiee
paunoHaneHOoro. Ha panmHom »srame BKP onpenensirorcs: panmonanbHOE
Hanpspkenue nutadus (6 — 500 kB), tun u uucno T3, Tun, yncno u MOUTHOCTH
cwioBbIX TpaHchopmaTopoB Ha [II1D U cxeMbl MX MOAKIIOYEHHS HA CTOPOHE
BBICILIETO HAMPSKEHUS K DJIEKTPUUYECKUM CETSIM HEPTOCUCTEMbI, MUHUMAJIBHOE
YUCJIO U IUIONAAb CEYEHUS MPOBOAHMUKOB nuTaromumx JIOIL.

YuuTbiBasi HAaMEUYEHHBIE paHEEe THUIIBI M MECTa paCIOJOXKEHUs Ha
tepputopun oobekta PII 6 — 10 kB, TII u III1 npousBoasT onpeneneHue TUIIOB,
Yyclia W MOIMHOCTH CHUJIOBBIX TpaHcopmaTopoB Ha 1exoBeix TII u
npeoOpazoBareneid  Ha  IIII.  OnpegeneHue uuMcia W MOIIHOCTH
TpaHchopmaTtopoB 11eX0oBbIX TII mpon3BOaUTCS OTHOBPEMEHHO C ONPEACICHUEM
tuna u MomHocty KY, moakiroyaeMbIX Ha HAMpsOKEHUHM Kak 10, TaK W BBIIIIE
1000B. 3arem  HaMmedarOTCd  BapuUaHTBl  CUCTEMBI  paCHpEeNEIeHUs

AJEKTPOIHEPTUM MOPEANPUATHS Ha HanpsbkeHun 6 — 35 kB: cxemsl
anekTpudeckux coeaquueHui [111D Ha HU3IIEM HaNpsHKEHUW U TMOAKIIOYEHHUS K
uuM PII 6 — 10 kB wum mexoBeix TII m IIII, cmocoObl KaHamU3aluu

AJIEKTPOIHEPTUH IO TEPPUTOPUU MPEANPHUATUS Ha HampspkeHuun 6 — 35 kB
(xabempabIe JIDII mam ToxkompoBOAbI, T.K. Bo3aymHbie JIDII 6 — 35 kB s
KaHaJIM3alUK JJEKTPOIHEPTUU IO TEPPUTOPUHU MPEANPUATUN TPUMEHSIIOTCS
BECbMa PEIKO), HapsbKeHne pacapenenenus (6, 10 wiu 35 kB) u Ha ocHOBaHUU
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TOP BbiOuparoT Hanbosnee palnyMOHANBHBIA BapUaHT CHUCTEMBI pacIpeneieHHs
AJIEKTPOIHEPTUH Ha HanpsikeHuu Boiie 1000 B.

Hanee paccuuThiBalOTCs TOKM KopoTkoro 3ambikanus (TK3) B y3max
ANEKTPUUYECKOM pacmpenenutenbHo cetu 6 — 35 kB, BeiOupatorcs
IPEIBAPUTEIBHO TUIIBI AJIEKTPUUYECKOTO 000pYyI0BaHUS U ammaparoB aisi PY 6
— 35 kB IIIID u PII, a Takke MpOM3BOAUTCS HX NPOBEPKA HAa CTOMKOCTh K
nevicteuto  TK3. OnHOBpeMEHHO [iefaeTcs aHaJIOrM4Hasi MpOBEpKa IS
BbIOpaHHbIX paHee mpoBoaHukoB JIDII m ToxompoBojgoB. Ha manHoM stare
IIPOU3BOJIMTCS ONpEAEIIeHHEe ONTUMaNIbHbIX ypoBHEH TK3 Ha HanpspkeHun 6 —
10 kB ¢ yueTom mpOTHBOPEUMBHIX TPEOOBAHUM: C OTHON CTOPOHBI, 00ECTICUCHUS
cTtoiikoctd K neurctBuio TK3 siiekTpuyecKHX anmapaToB U MPOBOJHUKOB, C
JIPyTOl  CTOPOHBI, obecrieueHusi  camo3alyCcka  3JIEKTPOJIBUraTeliei
OTBETCTBEHHBIX MEXAaHU3MOB W KaydecTBa ayekTpodHeprun B y3nmax COC.
OnTtumaneHblii ypoBeHb TK3 omnpenensercs Ha OCHOBAaHHWM TUIATEIBHOIO
aHaJau3a BO3MOJKHBIX aBapUHBIX pexkuMoB U TOP. [locie 4yero OKoOH4aTelnbHO
YTOUYHSIOTCS XapaKTEPUCTUKH SJIEKTPOOOOPYAOBaHUS, amnnaparypbl, CECUECHHI
MIPOBOJHUKOB BO BCEU pacrpenenuTenbHoil cetn 6 — 35kB. [Ipu BbinmogHeHun
BKP pacuer »nekTpHYECKUX pPaCHpENEIUTENBHBIX CETEW HANPSHKEHUEM 0
1000B, kak npaBuio, HE MPOU3BOIUTCS.

[Tocne onpenenenusa cxem snektpuueckux coenuHenuut 111D, PII, TII,
[T npousBomuTcs pacyeT U BBIOOP CHUCTEM KOHTpoOJisd, yueta, P3uA u
ynpasieHus kak otaenbHbix OI1 (anexrpoasurareneit, bCK, tpancdopmaropon
u J1p.), snekrpudeckux JIOII um TOKOmpoBOJOB, Tak M y3J70B (CEKUMM IIMH
noactanuuii u I1I19). IIpu 3TOM mpou3BoaUTCA corjacoBaHue ycTaBok P3uA
COC c ycraBkamu P3 m A nuTalOmMX SJIEKTPUYECKUX CETEH, a TaKKe C
YCTaBKAMHM TEXHOJOTMYECKHX 3alIUT U OJOKUPOBOK. BBIOMpaIOTCS CHUCTEMBI
KOHTpOJIS, ydyeTa U ympasieHus pexkumamu COC mo akTUBHOW MOIIHOCTH,
PEaKTUBHOM JHEPrMU M HANPSHKEHUIO, a TAKKE Pacxo]a JJIEKTPOIHEPTUMHU Kak
OTIeNbHBIX dJekTpoeMkux OIl u y3moB, Tak u oObekTa B 1enoM Ha ['BII
anekTpuueckux cereir. OObeM paboTel mo Bompocam P3uA, a Taxke
ymnpasienuss COC »sroro paspena BKP ompenensercs pykoBoautenem
IIPOEKTUPOBAHMUSL.

Ha cragum BwiOOpa crpykTypel COC TNOCTOSHHO MPUXOJUTCS
MOJIb30BaThCA METOAOM HTEPALUN, TO €CTh, HEOJHOKPATHO BO3BpAIIATHCS K
YTOUYHEHHUIO KaK XapaKTEPUCTUK paHee BBIOPAHHBIX OTIEILHBIX 3JIEMEHTOB, TaK
W peumieHud mno oTAenbHBIM Yy3iamM u Bced COC oObekTa, a Takxke MOpu
MPOBEJEHUU ONTUMHU3AIMU 10 KAKUM-JIMOO HOBBIM KPUTEPHUSIM WU
KaduecTBeHHbIM mokazatensiMm COC, Hampumep, HaJEKHOCTH, O€30MacHOCTH,
KauecTBy OJeKTpodHepruu u Ap. llpu pazpaboTke mgaHHOrO paszaena

PEKOMEHIyeTCsl UCTIOIb30BaHUE MIPABUII U METOJIOB, IIpuBEACHHBIX B [9, 11 — 13,
20, 22, 23,29 - 31, 33, 35, 36, 38, 41, 50].
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Pacuem u oyenxa noxazameneti nadexcnocmu B oTaenbHbIX y3nax COC,
BBIOOp M OOOCHOBaHWE MEPONPHUSATHUN IO €€ TOBBIIICHUIO MPOU3BOJIUTCS B
cootrBercTBuM ¢ [9 — 13, 20, 22, 32, 40 — 42] B oObemMe, yCTaHOBIICHHBIM
PYKOBOJIUTENIEM MPOESKTAa.

bezonacnocme COC obecrieunBaeTcs:

1) BBIOOPOM COOTBETCTBYIOIIMX KOHCTPYKIHMH  DJIEKTPOYCTAaHOBOK
COTJIACHO TpeOOBaHMSIM COOTBETCTBYIOIIUX MPABUI U HOPM, Hanpumep, [9 — 14,
17,19, 21, 58, 62, 71];

2) TEXHUICCKUMH CIIOCO0AMU M CPEICTBAMH;

3) poBeICHHEM OpTraHU3AIMOHHBIX U TEXHUYCCKUX MEPOIPHSITHH.

Ilpu npoexmupoeanuu OYEHb BAXHO COOJIIOCTH BBITIOJTHEHUE JBYX
nepBBIX croco00B obecredeHnss 0€30MacHOCTH, TaK KaK MOCIEIHUN CIoco0
JIOJDKEH BBIMIOJIHATCS npu dKcnayamayuu SAEKTpoycTaHoBOK. [lostomy mpu
BoinoTHeHUH BKP cTyneHTBHl AOKHBI B CHEIHMAIBbHOM pasjielie IPUBECTH
HEOOXOJMMBIC pacdyeThl W OOOCHOBAaHMSI TIO BBIOOPY COOTBETCTBYFOIIMX
KOHCTPYKIIMH 3JICKTPOYCTAHOBOK, C TOYKH 3PEHHUS X O€30MacHOCTH, a TakKkKe
HEOOXOJIMMBIX TEXHUYECKUX CHOCOOOB U CPEJCTB: 3AIMTHOTO 3a3€MJICHUS,
3aHYJICHUS, BRIPAaBHUBAHKE M YPaBHUBAHUE IMOTEHIINAIOB, MAJIOTO HANPSDKCHHS,

3JIEKTPUYECKOTO paszeneHus CeTeH, 3aIUTHOTO OTKJIIOUEHUS,
COOTBETCTBYIOIIEH U30JISIUU TOKOBEIYIIUX qyacTei (pabouei,
JIOTIOJIHUTEbHOM, YCUJICHHOM, JBONHOMN), KOMIIEHCAllUd EMKOCTHBIX TOKOB
3aMBIKaHUST Ha  3eMJII0, MPUMEHEHHE OTPaJUTENbHBIX  YCTPOWCTB,

NpeaynpeauTeIbHON UM aBapUHOW CUTHANIM3aluu, OJOKMPOBOK, 3HAKOB
0€30MacHOCTH, 3AIIUTHBIX CPEACTB U MPEAOXPAHUTEIBHBIX MPUCTIOCOOICHUN
JUIsi paboThl MEepcoHalla B 3alPOCKTUPOBAHHBIX 3JEKTpOycTaHOBKax. O0beM
nanHoro paszaena BKP ycranaBnuBaercss pyKOBOAMTENIEM IMPOEKTa, JIMOO
CIIeLIMAJIbHBIM KOHCYJIBTAaHTOM 110 Th.

IIpu BemonHennn BKP cryneHram pekomeHayercss INpUHUMaeMble
perieHus 0O0OCHOBBIBATh MEXHUKO-IKOHOMUYeckumu pacuemamu. K Takum
TEXHUUYECKUM PEIICHUSM MOTYT OBITh OTHECEHBI: BBIOOP PalMOHAIBHOTO
HaMNpsDKEHUS TUATAHUS W PACOPEACIICHHUS] JJIEKTPOSHEPTUHM Ha HaIpsHKEHUU
Boiie 1000B, BeiOOp THNA 1 MottHOCTH KY 1 X pa3melnieHust B 3JIeKTPUUYECKOM
CeTH MpennpusTsi, BbIOOp uuciaa u mecra pacnojioxkenus TII, PII, yucna u
MOIITHOCTH CHJIOBBIX TpaHC(opMaTopoB U mpeoOpaszoBaTesieii, BEIOOp crocoba
KaHaJIU3alMK DJIEKTPOSHEPIUU Ha MPEANPHUSTUH, BBHIOOp CXEM COCIUHEHUS
[II13, PIT u COC B 1ienom, BEIOOP TEXHUUYECKUX CPEJCTB IO PEryIMPOBAHUIO
[IK3, BbIOOp palMOHATBFHOTO YPOBHSA HAJIEKHOCTH DJIEKTPOCHAOXKEHHSI,
ONPEAEIEHUS] ONITUMAIBHONW CTPYKTYPbI CUCTEM KOHTPOJISA, yUYE€Ta U yIIPABICHUS
peKUMaMU  AJIEKTPOINOTPEOIeHUsI, OOOCHOBAaHWE ONTHUMAIBHOU CTPYKTYpPHI
CUCTEMBI TEeXHWYECKOTo obcmyxuBanuss W pemoHntra COC u nap. OObembl
skoHomuueckor yactu BKP B aToMm cityuae onpenensiercst pykooaureinem BKP,
100 CrielMaaIbHBIM KOHCYJIBTAHTOM TI0 SKOHOMUKE.
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3.3 BKP no cnenuaJbHBIM TeMaM

[Io mpennoKeHHsIM MPOMBIIUICHHBIX MPEANPUATAN, a TaKXKe [0
NPEJICTAaBICHUIO TpenoaBareneil Kapeapsl Uit OTAETbHBIX CTYACHTOB MOTYT
ObITh YTBEpXKIeHBI cnenuaibHbie TeMbl BKP, nepeunciennsie B pasnene 1. B
TakKUX clydyasx mpu yrBepxkJaeHun temMbl BKP nHa 3acemanum  kadeapbl
3NIeKTpo3HepreTukn pykoBoautensiMu BKP momxHbl OBITH NpencTaBieHbl HE
TOJIbKO HauMeHoBaHue TeMbl BKP, HO 1 kpaTkoe 000cHOBaHHE HEOOXOTUMOCTH
IPOBEJCHUS JaHHOUW pPaOOTHI, MOCTAHOBKA 3a/ladydl M COJEp:KaHuEe (YEepPHOBOIA
BapuaHT 3a1anusa BKP ¢ ykazanuem OCHOBHBIX €T0 pa3/iesioB).

[Ipu 3TOM cTyneHTaMm, BeimonHAOMMM Takux BKP, n ux pykosogurensm
HEOOXOIMMO YUUTHIBATH CIAEAYIOIINE OCHOBHBIC TPEOOBAHMUS:

1. OObeMBbl TOACHUTENBHOM 3amucku U Trpaduueckoit wactu BKP
JIOJKHBI OBITh HE MEHBIIIE, YEM YKa3aHO B pazjene 3.1 HacToAmuX yKa3aHuu.

2. Ecnu paspabatbiBaeTcst mpudoOp, YCTPOHUCTBO, CTEH, TO HAa 3allUTy B
['DK pomxHbl OBITH mpencTaBieHbl, a mociie 3amuTel BKP mnepenanst B
COOTBETCTBYIOILYIO J1A0OpaToOpuio Kadeapsl 3IEKTPOIHEPIETUKU HATYPHBIN
oOpazel, u3Jenusi, HMHCTPYKLUHS [0 €ro »SKCIUIyaTallud C MPUIOKEHUEM
IPUHIUINAIBHBIX 1 MOHTAXXHBIX CXEM U IIEPEYEHb KOMIUIEKTYIOIUX U3AEIUN U
MaTepHAJIOB C YKa3aHUEM UX OCHOBHBIX TEXHUYECKUX XapPaKTEPUCTHK.

3. Ilpu Bemonnennn BKP na mro0yto criennaibHyto TeMy B HEM JOJIKHBI
ObITh BBIMOJHEHBl W MPEACTaBICHBbl PacyeTbl JJIEKTPUUYECKHX  LEMNeH,
IEKTPUUECKUX CXEM WM IPYrUe JIEKTPUUYECKUE PACUEThl B pa3MepPe HE MEHeEe
30% oO6bema MOSACHUTENHLHOM 3aIMCKH.

4. Tlpu pa3paboTke MaTeMaTUYECKUX MOJIENEH 3JIEKTPOYCTAaHOBOK WIIU
AIIEKTPUYECKUX MPOLEecCOB, nporpamMm Jisi 9BM 10mKHBI ObITh COCTaBJICHbI U
npuitoxkeHnsl K BKP nHCcTpyKimy no ux npuMeHeHUIo.

5. Ecmm  BKP nocesmen pa3paOoTKe SKOJOTHYECKHX — MpoOieM
HHEPreTUKH, TO B HEM JOJDKHA OBITh MPEACTABIEHA YHEPTrOTEXHOJOTHYECKas
4acTh (DYHKIIMOHUPOBAHUSI TEXHUYECKON CHUCTEMBI, YBSI3aHHASI C HAJAEKHOCTBIO
CUCTEMBI  D3JIEKTPOCHAOXXEHHUS  paccMaTpuBaeMOM  yCTaHOBKHM,  II€Xa,
MIPOU3BOJICTBA WU MPEANPUATHS.

6. I[Ipu mo6oit Teme B BKP momkHBI OBITH paccMOTPEHBI BOIMPOCHI
AIEKTPOOE30MaCHOCTH. O0bemMbl  3TOTO  pasfena  yCTaHABJIMBACTCS
pykoBoauteneM BKP wim ciennanbHbiM KOHCYIpTaHTOM 110 Th.

7. PykoBomurenu BKP 1o cnenuanbHbpIM TeMaMm 00s3aHbI EPE]T yXOI0M
CTYJEHTOB Ha MNPEIIUIUIOMHYIO MPAKTHUKYy COCTAaBUTh BMECTE C IOCIIEIHUMU
miaH-TpaduK  BBIMOJHEHUS pabOTBl W BBIAATh  MOAPOOHBIA  CIHMCOK
HOPMATUBHOM, TEXHUYECKOW, SKOHOMUYECKOH, Y4eOHOW W JAp. JIUTEPaTypHI,
KOTOPYIO OHU 00s13aHbI IPOPadOTaTh I MPABUIBHOTO PEIICHUS MOCTAaBICHHbBIX
3aJ1a4, a TAK)K€ YTOUHUTH 33/IaHUE HA MPEIJIUILIIOMHYIO IPAKTUKY .
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4 OPTAHU3ALIUA BBINTOJIHEHUSA U 3ALLIUTHI BKP

OCHOBHBIM OpPraHU3aTOpPOM U KOOPAMHATOPOM BbINoJiHEHUS BKP
SBIISIETCSl BBINMycKatomasi kadenpa mHcTuTyTa. Kadenpa moaroraBnuBaeTr Bce
HEOOXOMMbIEC JOKYMEHTHI Ha BCEX CTaJAMUAX MPOCKTUPOBAHUS: TOTOBUT MPOCKT
npukasa AupekTopa (unmana mo 3akperuieHuio 3a crygeHtamu teM BKP u
pykoBoautener BKP, kontpomupyer xon BemmonaHenuss BKP, rotoBut
MPEVIOKEHHS] 10 COCTaBy [ OCyZapCTBEHHOW 3K3aMEHALIMOHHOW KOMMCCHUHU
(I'9K), obecneunBaeT BCIO MOATOTOBKY W YCIOBHS g €€ paboThl. OueHb
BAKHYI0O M OTBETCTBEHHYKD pOJIb B 3TOM IIPOLECCE IPHUHAIICKUAT
pykoBoauressim BKP. OcHoBHbiME 3a1auamu pykoBoauteiis BKP sBistores:

—  BBIJIaya 3aJaHUA HA IPOCKTUPOBAHUE;

— OKa3aHHWE CTyJEHTaM IOMOIIM B pa3pabOoTKe KaJeHAApHOIo IjIaHa-
rpaduka padotel Hax BKP Ha Bech nepuoj npoeKTUpOBaHUS;

— PEKOMEHJALMs JUTEePaTypbl, CIPABOYHBIX M apXHUBHBIX MaTE€pPHAJIOB,
TUIIOBBIX MMPOEKTOB U pa3pabOTOK, a TAKXKE IPYTUX UCTOYHUKOB 110 Teme BKP;

— TMPOBEACHUE PETYJAPHBIX KOHCYJIbTALlMM M Oecel co CTylIeHTaMy,
Ha3HA4YaeMbIMHU IO MEpe HEOOXOAUMOCTH;

— TpOBEpKa BBINOJHEHHBIX paldOT (IO YaCTSIM WM MOJHOCTBIO) H
BbIJIaya ITMCBMEHHOTO OT3bIBa C YKa3aHWEM OLICHKHU ITPOJEIIAHHOW CTYIEHTOM
paboTHI.

[To npennoxenuto pykooaurenss BKP B cimyuae HeoOxonumoctu
npodunupyromnen kadenpe MPE0CTaBISACTCS paBo MIPUTJIAIIATh
KOHCYJIbTAHTOB MO OTAENbHBIM pasnenam BKP 3a cuer numura BpemeHw,
OTBEJIEHHOr0 Ha pykoBojacTBo BKP, nampumep, mo pazaenam «IKOHOMHUKA,
«INEeKTPOOE30MaCHOCTh» WM JIPYTUM CHEIUaIbHBIM pazfaenam. Hopwmbl
BPEMEHM HAa KOHCYJbTAllMU IO 3TUM pa3feiaM YTBEPKIAITCA MPUKA30M IO
yHuBepcuteTy. KoHcynabTaHTamMum  MOTyT Ha3Haudatbes mpodeccopa H
IpernojiaBaTesid JTaHHOTO By3a, APYIMX BY30B, & TaKXKE KBaIHU(PUUIUPOBAHHBIC
CHEIUAINCTBl M  Hay4dyHble paOOTHUKH WHCTUTYTOB, TMPEANPUATUN U
YUPEKICHUM.

B 3amady KOHCYJIBTaHTOB BXOAMT NIPOBEAECHUE KOHCYJIBTALIMN U IIPOBEPKA
COOTBETCTBYIOILIETO pa3/ielia MPOEKTa, MOCJIE YEro KOHCYJbTAHT CTAaBUT CBOIO
NOJANKUCH HA TUTYJIBHOM JIUCTE MOSCHUTEIILHON 3aliCKHU.

B nepsoie qau paboter Hax BKP cTymeHT, coBMECTHO C pyKOBOJIUTENEM
BKP, cocraBnstor kanennmapHwiii rpaduk ero BbeimodHeHus. [lman — rpaduk
JIOJDKEH COCTaBIISATbCS C YKa3aHUEM CpOKa M 00beMa BBINIOJHEHHON padoThI.
O6beM paboThl 11e1ecO00pa3HO YKa3bIBaTh B MPOILIEHTaX K MOJTHOMY OOBEMY
HapacTaroIIMM UTOTOM.

BKP npencraBnsier coboii HaydHO-TEXHHUYECKUN OTYET O MPOJeIaHHOU
pabdore mno Tteme BKP, mnostomy 3akoHdyenHas pabota, MOANKCAHHAS
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npenojaBaresieM U KOHCYJbTaHTaMU, IPEACTABISECTCS PYKOBOJIUTEIIO MPOEKTA,
KOTOPBIN MOCJE TIIATEIbHOW MTPOBEPKU MOAMUCHIBAET MOSICHUTEIBHYIO 3aMUCKY
U yepTexu rpadudeckoit yactu. HeoOXo1mMo MOMHUTE, YTO 3a BCE MPUHATHIE B
BKP pemiennst oTBe4aeT ITUILUIOMHHUK. 3aT€EM BMECTE C NMHCHbMEHHBIM OT3BIBOM
PYKOBOJUTENSA CTYJEHT MPEIOCTABIIAET €0 HA HOPMOKOHTPOJIb Y IIPOBEPKY Ha
3aMMCTBOBaHUS B CHUCTEME «AHTUIUIarMar», U Jajee 3aBeAyHolIeMy
npodrmpyrorieit kadenpsl. 3aBeayronuil Kadeapoit penaeT BOmpoc O JOIMYyCKe
crynenTta s 3ammtbl B ['OK, nemas 06 3TOM COOTBETCTBYIOUIYIO 3allUCh HA
TUTYJIBHOM JIMCTE TIosicHuTENbHOM 3anucku BKP. Ecnu 3aBenyromuit kadenpoit
HE CUMTAeT BO3MOXKHBIM JAOMYCTUTH CcTyneHTa 3amute BKP B I'OK, Torma stot
BOMNPOC pemraerca Ha 3acegaHuu kadenpsl ¢ ydactuem pykoBogutens BKP.
[Ipotokon 3acemanus kadeapbl HAMPABISCTCS HA YTBEPKIACHUE IUPEKTOPY
WHCTUTYTA.

[locie MOMOXKUTENBFHOTO PEHICHUS 3aBEAYIONMIEr0 NPOoQUIMpYOIIeH
kadenpoit BKP nanpasisiercst (¢ or3p1BoM pykoBoautensi) B 'OK st 3amuthl.

[Tpu 3amure BKP nepen I'OK Ha nokian orBoautcs He 6osee 10 MUHYT,
MO3TOMY CTYJEHTY PEKOMEHJIYETCsl 3apaHee JAETAJIbHO MpopadoTaTh IUIaH
CBOETO BBICTYIUICHUs. Ha 3ammre mpoekta MoryT ObITh 3aJaHbl BOIPOCHI Kak
TEOPETUYECKOT0, TAK U MPAKTUYECKOI0 Xapakrepa B TeueHue 10 MunyT.

[Tocne 3ammter BKP I'OK Ha 3akpbITOM 3aceqaHuy pacCMaTpHUBAaEeT U
00CyXaeT pe3yabTaThl 3alIUThl U OOJBIIMHCTBOM T'OJIOCOB BBIHOCUT PEIICHUE
00 OIICHKE MPOEKTa W MPUCBOCHUM JUIUIOMHUKY KBaldu(uKauu OakaniaBp IO
HanpaBieHnto 13.03.02 «DnekTposHepreTuka H JJIEKTPOTEXHUKa». Yepes
HEKOTOpOe BpeMs, Iocie odopMileHHs BceX JOKyMEHTOB 1o pabdore I'OK,
JUPEKTOp  MHCTUTYyTa U 3aBeAYyIONIMH  BbIMycKawmied  kadeapsl B
TOP>KECTBEHHOM OOCTAHOBKE BPY4YarOT BBIMTYCKHUKAM AUIJIOM U MPWIOKEHUE K
HEMY.
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9

INNPUJIOKEHUA
Copaep:kanue 3axanuii THumoBbIx TeM Ha BKP

3ananmne Ha BKP
no reme: «PanmoHaau3aums 3J1eKTPONOTPEOJIeHUS U
yHeprocuad:xxenue Ha I'TIK»

Pazoenw I13
Pedepar, ornaBnenusi, BBeeHuE.
OpranuzaiioHHasi CTpyKTypa ¥ TEXHOJOTHsI OCHOBHOTO Tipou3BojicTBa [ TIK.
CucreMa 31eKTpOCHA0KEHUS PEPUSITHS.
AHanu3 37eKTponoTpedieHns 3a MPONLIbIA nepuoy (5-6 ner)
a) COCTaBJICHHE OJJICKTPUUECKUX OallaHCOB JJI CaMbIX D3JEKTPOEMKUX
arperaroB U LIEXOB;
0) mocTpoeHHME MareMaTH4ecKux Mozenen anekrpornoTpednenus [TIK
(BpEeMEHHBIX U PETPECCUOHHBIX).
[Iporpamma panuoHaIU3alUUUA AJIEKTPOMOTPEOICHUS U SHEPrOCHAOKECHUS
['TIK.
T30 Boicoko3arpaTHbix OTM 10 3HEprocHA0KEHUIO.
Tb obcnyxuBaHus SIEKTPOJBUTATENICH KOMIIPECCOPHOM (BO B3pHIBOOMACHOM
30HE).
3aKIIIOueHUE
CHnuCOK UCMOIB30BaHHBIX HICTOUHUKOB.

10.ITpunoxeHus.

ook wnE

Cnucok uepmednceii
CuTyallMOHHBIN TUIaH MPEANPHUATHSL.
OpraHu3aiMoHHas CTPYKTypa NPEAIPUSITHSL.
[TpuHIMNIHATBHAS CXeMa 3JIEKTPOCHAOXKEHUS TPETPUSITHS.
DnekTpudecKrue 0aJaHCHI.
MatemMaTuyeckue MOAEIH 3IEKTPONOTPeOIEHUS.
T30 Bricoko3aTpatHbix OTM (cxemMa OKymaeMOCTH NPOEKTa M JABUKEHUS
3aTpat U I0XOJI0B).
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7.

8.

9

3apanne na BKP
no reMe: «Opranu3zanusi ¥ COBEpPIIEHCTBOBAHUE CUCTEM
KOMMEPUYECKOr0 M TEXHUYECKOI0 y4eTa moTpedieHust
jekTpodHepruu Ha I'TIK»

Pazoenw I13
Pedepar, ornasnenus, BBeJcHHE.
OpraHu3alMoHHass CTPYKTypa M TEXHOJIOTMSI OCHOBHOI'O IIPOW3BOJICTBA
IPEANPUATHS.
Cucrema 31eKTpOCHA0KEHUS IPEAIPUSITHS.
CocTostHue ® oOpraHu3anus KOMMEPYECKOr0 M TEXHUYECKOTo ydeTa
NOTpEeOJIECHUS U paCIPECIICHUS AIEKTPOIHEPTUH.
Pa3paboTka npeiokeHnii 1o COBEPIIEHCTBOBAHUIO CUCTEM KOMMEPYECKOTO
Y TEXHUUYECKOTO0 ydeTa 3nekTpo3Hepruu Ha ['TIK.
TOO 1NOo  COBEpIIEHCTBOBAHHIO  CUCTEM  KOMMEPYECKOIO0  yyeTa
anektpodHeprun Ha TTIK.
Th npu oOCayKMBaHMM W PEMOHTAa CHCTEM KOHTPOJS MU Yy4yeTa pacxoja
DIEKTPOIHEPTHH.
3aKIIIOueHUE
CHnMCOK MCIOIB30BaHHBIX HCTOYHHUKOB.

10.ITpunoxeHnus.

W

o ol

Cnucoxk uepmednceii
OpraHu3aiMoHHas CTPYKTypa NPEAIPUSITHSL.
CuTyalmOHHBIN IIJ1aH NPEIITPUATH.
[TpuHIMNIHATBHAS cXeMa 3JIEKTPOCHAOXKEHUS TPETPUSITHSL.
CymiecTByromiasi cxemMa KOMMEpPYECKOIO M TEXHHUYECKOro YydyeTa Ha
PEeANpUATUH.
[Ipennaraemasi cxema KOMMEPUECKOTO M TEXHUYECKOTO yueTa MPEeANpUITHS.
TOO 1o COBEpPIICHCTBOBAHMIO CHUCTEMBI ydeTa MpeAanpusTus (cxema
OKYMAaeMOCTH U JBUKEHUS 3aTpaT U J0XO0JIOB).
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3aganue na 11

10 TeMe: «JIEKTPOCHADKEeHH e NPOMBIIILIICHHOT0 MpenpPUsATH)

=

w

o~ GA

9.

Pa3zoenwt 113
Pedepar, ornasnenus, BBeJcHHE.
OpranuzaliioHHasi CTPYKTypa M TEXHOJOTHS OCHOBHOTO IIPOM3BOJICTBA
MPEAIPUATHSA.
DNEeKTpUYEeCKHe HAarpy3kM C y4€TOM IIEpCIEKTUBBl  Pa3BUTHS
npeanpusitus Ha 8§ — 10 Jer.
Cucrema 351eKTpOoCHa0KEHUS IPETPUATHS.
Meponpusatus 10 KOMIEHCAllMi pEaKTUBHON MOIIHOCTH.
Pacuet TokoB K3 1 BbIOOp 351€KTPOOOOPYAOBAHUS.
MeponpusTis 1o 00eCeYeHUI0 KaueCcTBa 3JIEKTPUUECKON SHEPrUu.
Peneitnass  3amura u aBTOMaTUKa  DJIEMEHTOB CUCTEMBI
AIEKTPOCHAOKCHHS.
NunuBrayanbHOE 3a1aHKE.

10.Bompocsl 6€301acHOCTH KU3HEIEITEIbHOCTH U AKOJIOTHH.
11.9KOHOMHYECKAS YaCTh.

12.3axmoueHue

13.CnrcoK UCTONb30BaHHBIX HCTOYHHUKOB.

14 TTpunoxeHus.

akrowdE

Cnucok uepmednceii
CutyalmoHHBIN TIJIaH TPEITPUSITHSI.
[TpuHIMNIUanbHAs cXeMa EKTPOCHAOKEHUS IPETPUSITHS.
Cxema KOMMEpPYECKOTO U TEXHUYECKOTO YUeTa Ha IPEIPUSITHH.
Cxema penerHoM 3alnThl 1 aBTOMATHKH.
Bompocsl  6e30macHOCTH  KU3HENEATEIBHOCTH  (3a3eMJICHHE |
MOJTHHE3AIIUTA).
T30 npoekra (cxema OKynaeMOCTH M JIBIXKCHHSI 3aTpaT U JOXOOB).
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