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1. UaauBuayaabHbIi IUIAH-THEBHUK NPOU3BOJACTBEHHOH IPAKTHKH

WuauBuayanbHbl TUIaH-THEBHUK TPOEKTHOM pabOThl cOCTaBisieTcs OO0ydarouumcsl Ha
OCHOBAHUU MOJIYYEHHOI'O 33JaHUs HA MIPAKTUKY B TEUEHUE OPraHU3allMOHHOIO 3Tala MPAKTHKHU (110
(akTHYeCKOro Hauaja BBINOJIHEHHS pabOT) C yKa3aHHEM 3aIUIAHUPOBAHHBIX CPOKOB BBIMOJIHEHUS

3TarnoB padoT.

OTMmeTKa O BBINOJIHEHUU (CIIOBO «BBINMOIHEHO») yAOCTOBEPSET BBIMNOJIHEHUE Ka)KJOro 3Tamna
MPAKTUKU B yKa3aHHOE Bpemsi. B ciiydae 060CHOBaHHOTO MEpEeHOCa BBIMOJIHEHHUS dTana Ha JIPYTyIo
JaTy, JACJIaeTCs COOTBETCTBYIOIIAs 3anuch («BhImomHeHne TaHHOTO ATana MepeHeceHo Ha... B CBI3U
C...»).

Tabmuiia WHIUBUIYAIBHOTO TIIaHA-IHEBHUKA 3amoiHsercs mpudrtom TimesNewRoman,
pa3mep 12, ohopmieHre — 0OBIYHOE, MEKCTPOUHBIA HHTEPBAT — OAMHAPHBINA, OTCTYI MEPBON CTPOKU

ab3ara — HeT.

Conep:kaHue 3TanoB padoT, B COOTBETCTBHH C
WHANBHUIYAJTbHBIM 32JaHHEM Ha MPAKTHKY

JlaTa BbINOJHEHNS
JTanos pador

OTMeTKa 0
BBINMOJHEHUH

O3HaKOMUTKCS C MPOTrpaMMON TPOEKTHOM
MPAKTUKU U TPpeOOBaHUAMHU K O()OPMIICHHUIO e
pe3ynbraroB. [lony4yuTs HampaBieHHe Ha
NPaKTUKY, UHAUBHUYaJIbHOE 3a/1aHue, TpaduK
(TuTaH) TPOBEACHUS M BHITIOTHEHUS TPOCKTHOM
paboTHI.

BrinmoiaaeHo

[IpoiiTh MHCTPYKTaXK U O3HAKOMHUTHCS C
TpeOOBaHUSAMU OXpaHbI TPYyJa, TEXHUKU
0€30macHOCTH, IMOXAPHOU 0€30MaCHOCTH, a TAKKE
IIpaBWJIaMH BHYTPEHHETO TPYA0BOT0 paclopsaKa.
Pemennie opraHu3allMOHHBIX BOIIPOCOB MO

BrinoiaeHo




MPOXOKACHUIO U BBITIOJTHCHUTIO HpO@KTHOI\/'I

paboTHI.

3 | CocraButh oOOIIEE OMHCAHHE MPEANPHUATUS BrinonHeHo
(opranuzanuu) — Ha3BaHUE, MECTOINOJIOXKEHHE,
COOCTBEHHHK, CTATYC.

4 | U3yunuts HarpaBJICHUS JeSITEIEHOCTH BeimonHeno

npeanpusaTuss  (OpraHusaluu),  CTPYKTYpHOM
CXE€MBbl YNpaBJIE€HHUS €ro MOoApa3AeiCHUIMH,
ciry>)k0aMu M OTJeNIaMu (PHEPTeTHUECKOM CITyKOBI

MPEITPUSTHS ).
5 | U3yuntp oOmMe mNpUHOUINBE (OPMHPOBAHUS Beinonneno
HCCIIEI0BATEIbCKON CTpaTeruy, paBuJIa

ompezaencHus: npoOsemMbl, 00beKTa M IpPEeIMeTa,
IIOCTAaHOBKM IL€JIEH M 3aJa4  HUCCIICJOBAaHMS.
W3ydeHnne MCTOYHUKOB TOIYYEHUS HWHGPOpMALUU
Ui pa3pabOTKM AHAJIUTHYECKUX MAaTepHalioB B

obnacTu CO3JIaHMS IPOEKTOB CUCTEM
JIEKTPOCHAOKCHHUS PEATPHUSITHSI.
6 | OOOCHOBaHUS  aKTyaJbHOCTH,  ONPEICICHHUS Brinonaeno

TEOPETUYECKOW M MPAKTHUECKOH 3HAUYMMOCTH
M30paHHON TEMBI HAYIHOTO HMCCIICIOBAHUSI.

7 | OxapakTepu30BaTh CYLIECTBYIOLIYI0  CUCTEMY Brinonneno
AIEKTPOCHAOKEHUS IPEAIPHUSITHSL.

8 | IIpoBectn aHamu3 CyLIECTBYIOLIEH CHUCTEMBI Brinonneno
AIIEKTPOCHAOKEHHUS IPEANPHSITHSL.

9 | Pa3zpaboTtaTh U NPEUIOKUTH MPOEKTHBIE PELICHUS Beinonneno
CUCTEMBI DJIEKTPOCHA0XKEHUS TPEAPHUSITHSL.

10 | Ilpennoxutsb MEpOIPUATHUS o BrinosineHo
COBEpIICHCTBOBAHUIO CUCTEMBI
AIICKTPOCHAOKEHHUS MPEAIPHSITHSI.

11 | OcyuecTBasTh coop uHhopmanuu c Brinosiaeno
WCIIOJIb30BAHUEM KOMIMBIOTEPHON TEXHUKU ¢
COBpPEMEHHBIX UHGOPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH.

12 | ObopMUTH OTUET C HCTIOIB30BAHUEM AKTYaTbHOTO Brinmonueno

KOMITBIOTEPHOTO IPOTrPaMMHOTO  00ecTeueHus,
npu  HEOOXOAMMOCTH C  WUJUIIOCTPATUBHBIMU

MaTepHAIaMHU.
13 | 3ammura oTyéra. BrimosnaeHo
«04» nrons 2025 . .
A LAl
. TNl
OO6yuarommiics J} Jromuua E.A.
(moamnmcs) N.0. ®amuus



2./[HeBHMK NPOU3BOACTBEHHOM NMPAKTUKH (IPOEKTHAN):

Jara | Kpatkoe coaep:xxaHue padoThbl, BbINOJHEHHOE 00y4al0LIUMCS, OTmerka
B COOTBETCTBMH ¢ HHAUBHUAYAJIbHBIM 32IaHUEM PYKOBOIMTEJISA
NMPAKTHKH OT
OpraHu3auuu
(moanucek)
[potinen MHCTpYKTaxK O 03HAKOMIJICHHIO ¢ TPEOOBAaHUSIMU
.

OXpaHbl TPyAa, TEXHUKH 0€30MaCHOCTH, TIOKapHOM
0€30MacHOCTH, a TAKXKe MMPaBUIIAMH BHYTPEHHETO TPYAOBOTO
pacnopsiaka

CocraneHo ooliee onucaHue MpeanpusTHs (OpraHu3aIum) —
Ha3BaHNE, MECTOIIOJIOKEHNE, COOCTBEHHHUK, CTaTyC.

il
W3y4ynsn HampaBieHUs AEATEIbHOCTH NPEAIPUATHS e
(opranuzanun), CTpyKTYpHOU CXEMBI YIIPaBJICHHUS €r0 1/
NOJIpa3/IeIeHUsIMH, CI1y>k0aMH U OTAeJaMH OpraHU3aluu /,/f
N3yunn OCHOBBI IPOU3BOACTBA 3JIEKTPOIHEPIUH, A
JIEKTPOCHA0KEHUS, HOPMAaTUBHBIX [TOKa3aTeleil kauecTa /)
SIIEKTPOSHEPTUH a7l
N3y4rs OCHOBBI PEJIEHHON 3aIUTHl 1 aBTOMATH3ALMH, IIPABUIIA =
TUTAHUPOBAHMS,, & TAKXKE TEXHOJIOTHIO TIPOU3BOICTBA PadOT 1/
000pYyIOBaHUS CUCTEM 3JIEKTPOCHAOKEHHSI KOMIAHUU { /f
N3yamt criocoObl BEIOOpaA peNieiHOM 3alUThI, METOIBI pacueTa =
TOKOB KOPOTKOT'O 3aMbIKaHHsI, OCHOBBI pac4yeTa PEKUMOB CETEH, V

HJIaHI/IPOBaHI/IC HpOI/I?;BOI[CTBeHHOﬁ JACATCIIbHOCTH, OpFaHI/ISaHI/IIO
PEMOHTA U 3KCIUTyaTalu 000py/1I0BaHUs CHCTEM
9JEKTPOCHAOKEHUS

N3yunn MeToasl pacyeTa 3JeKTPUYECKUX HAarpy30K Y3JI0B
BJIEKTPUYECKUX CETEM, METOIbI MOJCTUPOBAHHUS CETEU MPU
pelieHny mpohecCHOHATBHBIX 33]a4, OCHOBBI TEXHHYECKOTO
000CHOBaHUS MTPOEKTOB BBOJA 0OBEKTOB HOBOT'O CTPOUTENIHCTBA U
TEXHOJOTUYECKOT0 MPUCOCIUHEHUS K JIEKTPUUECKUM CETSIM,
METOJIBl PEHOBAIIMM B YaCTH CHCTEM DJICKTPOCHAOKESHHUS

W3y4us1 0CHOBBI TEXHOJIOTUU OOCITY)KHBaHHS U PEMOHTA CUCTEM
ANEKTPOCHAOKEHUS ITOCTPOSHHBIX HA OCHOBE MTPUMCHCHHUS
TEXHUYECKOTO 3aJaHHsI K MPOSKTUPOBAHUIO OOBEKTOB
npodecCuoHaIbLHON ASATCIIBHOCTH

W3y4us1 npuMeHEHNs1 METOJIOB U TEXHUUECKUX CPEZCTB
WCIIBITAHUN U TUarHOCTUKU CUCTEM 3JIEKTPOCHAOKEHUs, B
COOTBETCTBUM C MPOEKTHOM TOKYMEHTALIMEW U TEXHUUECKUM
3aJlaHueM K 00BbeKTaM MPOEKTUPOBAHUS MPO(HECCHOHATIBHOM
JESATEIIBHOCTH

N3yunn Ga30BbIe HABBIKK MPOSKTHPOBAHUS OOHEKTOB
npodeccHoHaNbHOM IeATENHHOCTH, 0a30BbIC HABBIKM aHAIIA3A
MIPUMEHUMOCTHU HOpMaTPIBHO-TeXHI/I‘ICCKOﬁ JOKYMCHTAlUH,
0a30BbIC HABBIKU COCTABJICHUS U TPUMEHEHUS TEXHUUYECKOTO
3aaHusd, OCHOBAHHBIX HAa TIOHUMAaHHUHU B3aMMOCBA3H 3a1a4
TEXHOJIOTHH JKCILTyaTallii ¥ MPOSKTUPOBAHUS CHCTEM
3JIEKTPOCHAOKECHUS

Odopmui OT4ET MO MPOUICHHOMN MPaKTHKE
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3. Texunyeckuii oTYET

(XapakTepuCTHKa IPOJSITAHHON 00yJarOIIMMCsI paOOTHI, BBIBOJBI ITO pe3yIbTaTaM IPAKTHKH )

[IpakTuka npoinena B komnanun OO0 «Kackaa-OHeprocetb» 1o aapecy: ropoa Kamyra,
MockoBckas yi., A. 302, opuc 22a OO0 «Kackaa-Dueprocers» 3apeructpupoana 01.04.2005
peructpatopom ~ MHCIIEKIIUSI ~ ®EJEPAJIbHOM  HAJIOTOBOM  CJYXXBbI  I1O
JIEHMUHCKOMY OKPVI'V T'. KAJIVI'U. PykoBoauTtenb opraHu3aliu: T€HEpaJbHbII AUPEKTOP
YecuokoB Anekcanap I'ennHagpeBud. OcHOBHbIM Buaom gestenbHoctH OOO  «Kackan-
DHeproceTb» ABISIETCS Mepeiaya IEKTPOIHEPTUH, 3aPETUCTPUPOBAHO 12 TOMOJHUTEIBHBIX BUIOB
JeATETbHOCTH

Oprammsammn ~ OBIECTBO C  OIPAHMYEHHOM  OTBETCTBEHHOCTBIO
"KACKA/JI-ODHEPT'OCETbB" npucoenst MHH 4028033476, OI'PH 1054004005395, OKIIO
75476625.

[peanpustue OO0 «Kackan-OHeprocerb» BO3IIaBIsSET FeHEPATbHBIN JUPEKTOP, KOTOPHIN
OCYIIECTBJISIET OINEPAaTUBHOE PYKOBOJICTBO IPOU3BOJICTBEHHO-XO3SIICTBEHHON JE€ATEIbHOCTBIO
KOMITAaHUHM B COOTBETCTBUHU C (eJIepATbHBIMU 3aKOHAMH W HOPMATHUBHBIMH aKTaMU, BHYTPCHHUMH
nokymeHtamu. OpranuzanuonHas crpykrypa OO0 «Kackag-DHeproceTb» MpeacTaBisieT co00i

COBOKYITHOCTH HOHpaSﬂCHCHHﬁ, MMPEACTAaBJICHHBIX Ha PUCYHKC 1.


https://www.rusprofile.ru/codes/351210

HEDPACTPVETYpol Texemmeckms [namm
oTOen
mpoexTa ([THIT)
Ozaen !
W Wmu

Pucynok 1 - Opranuzanunonnas crpykrypa ynpasierus OO0 «Kackag-Oueprocerb»

Opranm3anmonHas crpykrypa ympasieHuss OOO «Kackaa-DHeproceTb» JMHEHHO-
(yHKIIMOHANBHAS, KOTOpas XapaKTepU3yeTCs OCYIIECTBICHHEM KOMIOHOBKH MOAPA3EICHUN,
KOTOpbIE HANIPABIIEHBI HA KOHKPETHBIE BUBI pa0OT, HEOOXOAUMBIE ISl OCYIIIECTBIICHUS PEIICHHIA
JIMHEHHOTO yIPABIICHMUSL.

I'enepansromy mupektopy OOO «Kackam-DHeprocerb» HEMOCPEICTBEHHO IMOAYMHECHBI
TJIaBHBIN OyXrajiarep, AUPEKTOp MO MPAaBOBBIM BOMPOCAM, JTUPEKTOP MO SKOHOMHUKE, TUPEKTOP IO
9HEpProcObITOBON JIEATENILHOCTH, AUPEKTOp MO (HUHAHCAM, IUPEKTOp MO OOIMM BOIIpOCaM,
yIOpaBieHUE MO0 paboTe C MEPCOHAIOM U AAMHUHMCTPATHUBHBIM BOIpOCaM, OTAET MO CBS3SIM C
00I111eCTBEHHOCTHIO, CITy0a 0€301MacHOCTH.

Kontpons 3a ¢uHaHCOBO-x034iCcTBEeHHOH AesrenbHOcThi0 OO0 «Kackaa-OHeproceTb»
OCYILIECTBIISICTCS] PEBU3MOHHON KOMHCCHUEH, KOTOpas n30upaercs o0IMUM coOpaHueM aKLIMOHEPOB.

BrIimonHeHne KOHKPETHBIX paboT BO3JIaraeTcsi Ha MCIOIHUTENCH-CIIeIaINCTOB, KOTOPHIE,
B CBOIO O4epe/lb, OTHOCATCA K OJJHOM U3 cTpyKTyp. CylllecTBOBaHUE JAHHOTO BUJa MOPa3yMeBaeT
noJl coboil ABOIHOE MOTYMHEHHE pyKoBojuTento. M 31ech OCHOBHOM 3ajiadeil onTUMHU3ALUN
OpPTaHM3AIIMOHHON CTPYKTYpBl Ta30paclpeeuTeIbHON opraHu3anuu cyobekta P® saBnsercs
co3nanue 3((eKTUBHON CHCTEMBI YNpaBICHUS MPOU3BOJICTBEHHON JEATENIBHOCTHIO, BEJCHHE
€AMHONM TEXHUYECKOM TMOJMTHUKH, CO3/JaHHE YETKOM BEepTUKAJIM pPYKOBOJCTBA HayMHas C

CTPYKTYPHBIX TOApa3JeNeHU TOJOBHOIO NPEANpPHATHSA, 3aBepllas HENOCPEICTBEHHBIMU
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UCTIOJIHUTEIISIMU B PaiOHHBIX ciIyk0ax. OCHOBHOM MpoOiieMoid, BIMSIOIIEH Ha pelIeHue JaHHOU
3aJauu, SIBIISIOTCS 3HAUUTENbHASI YUCIEHHOCTh 00CITYKMBaeMOT0 MepCoHaa.

PykoBomuremto OO0  «Kackan-Oneprocets» a1 3(dQekTUBHOro  yrnpaBieHUS
HEOOXOMMO:  ONTUMH3UPOBATh OPraHU3ALMOHHYIO CTPYKTYpPY CBOETO MOJApa3AeieHus, KoTopas
MO3BOJIMT UMETh YETKOE MPEACTABICHUE OT TOM, KAKUM 00bEMOM YIPaBIEHYECKUMHU, JIIOJCKUMH U
MaTepHaIbHO-TEXHHUECKUMH PecypcaMH OH O0JIafiaeT; 4YeTKOe MOHMMAaHHE TJe, KOTrJa W Kak
OCYHIECTBIISIIOT CBOM TPYJOBble (YHKLUMU MOJYMHEHHbIE €My pa0OTHUKM;, KakuM 00pa3oM
BBINOJIHATH aBAapUHBIE U LIEJEBbIE 3aJ]aud CO CTOPOHBI PYKOBOJCTBA B MAaKCUMaJIbHO KOPOTKHUMH
CPOK.

YTBepxkaeHue opraHu3alMOHHBIX CTpyKTyp opranuzauuu OOO «Kackan-DHeproceTrb»
JTaeT 4eTKYI0 MH(GOPMaLMIO O HAJIMYUH U 1I€JIEBOM HCIOJB30BaHUs KaJApPOB B MOJpa3/esieHus], YTO
IIO3BOJIMT BBICTPOUTH ITPOU3BOICTBEHHBIH MPOLIECC UCXOAS U3 UMEIOIUXCS PECYPCOB.

Otnen »skoHomMueckoro IiaHupoBanus u aHaimmza OOO «Kackan-ODHeproceTsb»
OCYLIECTBIISIET SKOHOMMYECKOE IUIAHWPOBAHME, HAIIPABICHHOE Ha OpPraHM3alMI0 palMOHAIbHON
XO3AHCTBEHHON JIEATEIbHOCTU B COOTBETCTBUM C IOTPEOHOCTSMH pBHIHKA M BO3MOXKHOCTSIMU
HOJTy4eHUs] HEOOXOMMBIX PECypCOB, BBISBICHUE U MCIIOIb30BAHUE PE3EPBOB IIPOU3BOICTBA C LIENBIO
JOCTYOKEHHsT HauOonbiied 3(QQPeKTUBHOCTH paboThl MNpeanpusaTHa. YIpaBieHHe Mo pabore ¢
NEPCOHAIOM U aJMUHUCTPATUBHBIM BOIPOCAM BKJIKOYAET OTAEI YIPABJIECHUS IIEPCOHATIOM U OTAEI
OpraHMU3allK YIPaBIECHYECKON e TEIbHOCTH.

Otnen 3akynok OO0 «Kackan-OHeproceTs» ONpeaessieT MOPSI0K U MPOLEAYPY 3aKyIKu
CBIpbS M MAaTEpHANIOB, KPUTEPUH M HOPMBI NPOBEACHUSA CAEIOK IO 3aKyIKe, OIpEeNeseT U
COIJIACOBBIBAET MOPSIOK PAcCUETOB C IOCTABIIMKAMM, KOHTPOJIMPYET COCTOSHHUE CKJIAJCKHX
3armacoB MO BCEM aCCOPTUMEHTHBIM IpynnaMm. YIpaBieHHe Mo paboTe Ha PO3HUYHOM U ONTOBOM
pPBIHKE MPOBOJIUT IMOUCK INOTEHIMAIbHBIX KIHEHTOB; MPOBOAUT KOMMEpPYECKHE IEPEroBOpHI C
KJIMEHTaMH.

OTnen mo cBSA3AM € OOILIECTBEHHOCTBHIO CO3/1AET JOJITOCPOUYHYIO CTPATETUIO MPEIIpPUSTUSL
(Ha cpok 70 5 7eTr), BKJIIOYasi OINpeNesIeHue NMPHUOPHUTETHBIX HANpaBICHUN pa3BHTHS OHW3HEca B
IUIAHE paCIIUPEHUs] MPOAYKTOBOIO psija, reorpaduyeckoil HSKCIAHCHMM U yBEJIWYEHUs
IPOM3BOJICTBEHHBIX MOLIHOCTEHW mpeanpusaTus. OTAen MexXaHW3alud U TpaHCIOpTa OpraHu3yeT
9KCIUTyaTaluio aBTOMOOWJIEH Ha TMepeBO3KaX, O0ecleYMBaeT pPAaLMOHAIBHOE MCIIOIb30BaHUE
MOJIBUYKHOTO COCTaBa Ha JIMHUM, IPY3000pa3yIOUINX U IPYy30IOIIOMAI0IINX 00bEKTaX, PYKOBOAUT
pa3pabOTKOl TEKyIIMX M MEPCHEKTUBHBIX IUIAHOB IEPEBO30K M OPraHM3yeT MX BBINOJIHEHHE C
co0uroIeHeM TpeOOBaHHUM O€30M1aCHOCTH JOPOKHOIO IBUKEHHUS.

[TpousBoncTBeHHO-TexHn4Yecknii otaen OO0 «Kackan-OHeproceTsb» BBIIOIHIET paboTy
1o cOOpKE M YCTAaHOBKE TEXHHYECKHMX M MPOrPaMMHO-MAaTEMaTHUUYECKHUX CPEICTB, HEOOXOJIMMBIX
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s OecniepeOoitHOM paboThl MpeInpUsATHs, yCTAHABIMBACT BCe HEOOXOAMMoOe Uisi paboThI
IpPOrpaMMHOE 0O€ecTIeUeHHE.

Otnen tpyaa u 3apabdotHoit miatel OO0 «Kackam-DHeproceTsy BBIMOIHSAET padoOTy IO
KOMIUIEKTOBAHUIO TPENNpHUsITHS  Kaapamu TpeOyembix mpodeccui, CHenuanbHOCTe U
KBaM(UKAINY, a TAKKE IPUHUMAET y4acTHe B paboTe Mo moa0opy, 0TO0py, pacCCTaHOBKE KaJIPOB.

OcHOBOIi opraHu3anuy 0€30MacHON JKCIUTyaTallud AJIEKTPOYCTAaHOBOK SIBIISIETCSI BBICOKAs
TEXHUYECKass TPaMOTHOCTh M CO3HATeNbHAas JUCIUIUIMHA oOcCiyx)uBarmiero mnepcoHara OO0
«Kackag-OHeprocerb», KOTOpBIM 00s3aH coO01aTh 0COObIE OpPraHU3allMOHHBIE U TEXHUYECKHE
MEpONPUATHSI, & TakKe€ NPUEMbl U OYEPEAHOCTb BBIMOJHEHMS SKCIUIyaTallMOHHBIX ONepaluii
COIIACHO YKa3aHUSIM MPaBUI

[Tomemenuss OO0 «Kackaa-DHeproceTs» ¢ MOBBIIICHHOW OMACHOCTHIO XapaKTePU3YIOTCS
HAJIMYUEM OJHOTO M3 CIEAYIOIUX YCIOBHil: chipocTH (>75%) Wiy TOKONMPOBOASAIIEH MbUIH,
TOKOTIPOBOJISAIINX TIOJOB, BBICOKOW TemmepaTypsl (>30°C), BO3MOXHOCTH OIHOBPEMEHHOTO
MPUKOCHOBEHHUSI YEJIOBEKA K MMEIOLIUM COEJUHEHUE C 3eMJIeH METAJUIOKOHCTPYKLMSIM 3JIaHHM,
anmnaparaMm, MEXaHU3MaM U K METATIMYECKUM KOPILycaM AJIEKTPOOOOpY10BaHUS.

Oco00 onacHble NOMEUICHHS XapaKTepU3YIOTCSd HAJIMYUEM OJHOr0 U3  CJEeIYIOLINX
ycloBuit: 0coboi ceipoctd  (>90%), XUMUYECKHM AaKTHUBHOW WJIM OPraHUYeCcKOW Cpeoi,
OJTHOBPEMEHHO JIBYX U 00Jiee YCIOBUI MOBBIIIEHHON OMTACHOCTH.

3a3zeMIISIIOIIME YCTPONCTBA 3JIEKTPOYCTAHOBOK MOTPEOUTENEH JOIKHBI COOTBETCTBOBATH
TpeboBarusam [1YD.

Yactu snexrpoodopynosanuss OO0 «Kackan-OHeprocerb», MOANSKAIINE 3a3eMIICHHIO,
JOJKHBI MMETh HAAEKHOE KOHTAKTHOE COCIMHEHHE C 3a3€MIISIOIIUM YCTPOHCTBOM IJMOO ¢
3a3eMJIEHHBIMU KOHCTPYKIIUSIMHU, Ha KOTOPHIX OHU YCTaHOBJICHBI.

CoenuHeHuss JOMKHBI OBITH TOJNBKO OONTOBBIMM WM cBapHbIMU. CKpyTKa He
nomyckaercs. Kaxknas 4acTh 3JIEKTPOYCTAaHOBKH, MOJUIeKaIas 3a3eMIICHUI0 WU 3aHYJICHHUIO,
JOJKHA OBITH MIPUCOSAMHEHA K CeTH 3a3eMJICHUS WM 3aHYJICHUS OTJIEIHHBIM IIPOBOJTHUKOM.

3a3eMJIAIOIINEe W HYJIEBbIE IPOBOJHUKH JOHKHBI HMETh TOKPBITHE, 3allUIIAONIEe OT
Koppo3uu. OTKPBITO IPOJIOKEHHbIE CTAIbHBIE TPOBOAHUKH JI0JKHBI KMETh YEPHYIO OKPACKY.

B mponecce skcryarauuu snekrpoycraHoBok OOO «Kackan-OHeprocers»  Hepeako
BO3HHMKAIOT YCJIOBUSA, MPU KOTOPBIX AK€ CaMO€ COBEPILIEHHOE KOHCTPYKTUBHOE HCIOJIHEHHE
YCTaHOBOK HE obOecreunBaeT 0e30macHOCTh paboTaoMmIEro, W MOATOMY TpeOyeTcsi MpUMEHEHHE
CHEIMAJIbHBIX CPEJACTB 3alllUThl - MPUOOPOB, AammaparoB, IEPEHOCHBIX M IMEPEBO3UMBIX
IOPUCIIOCOONIEHU W YCTPOWMCTB, CIyXAallMX [JJIs 3allUThl TEepcoHana, padoTalolero B
3JIEKTPOYCTAHOBKAaX, OT MOPAXKEHUS IIEKTPUUYECKUM TOKOM, 3JIEKTPUUYECKOTO MOJisl, MPOAYKTOB

TropcHus, nMagceHusd C BbICOTHBI U T.II.



CpencTBa 3aIIUThl, IPUMEHSEMBIE B 3JICKTPOYCTAHOBKAX, MOTYT OBITh YCIIOBHO pa3ieieHbI
Ha YETHIpEe TPYIIIBI: U30JUPYIOIINE, OTPaKIAroIINe, SKPAHUPYIOLIHE U TPEIOXPAHUTEIbHBIE.

[lepBple Tpu Tpymmel TpeaHa3HAYSHBI ISl 3alIUTHl  MEPCOHAAa OT IOPaKCHUs
JNEKTPUYECKUM TOKOM U BPEIHOTO BO3ACUCTBUS JJIEKTPUYECKOTO TOJS M Ha3bIBAIOTCA
9JIEKTPO3ALIUTHBIMU CPEICTBAMHU.

W3onupyromuye 31eKTpO3alUTHBIE CPEICTBA U30JIMPYIOT YEJIOBEKAa OT TOKOBEAYLIUX WM
3a3eMJICHHBIX YacTe, a TakKe OT 3emMsii. OHU JIeNATCsl Ha OCHOBHBIE M JIOTIOJTHUTEIIHHEIE.

OcHOBHbIE M30JIMPYIOIIUE 3JIEKTPO3AIIUTHBIE CpeIcTBAa 00Ia1al0T U30JISAIMeH, ClToCOOHON
JUTUTENILHO BBIACP)KHUBATh pabouee HANpPsHKEHUE 3JICKTPOYCTAHOBKU, U TOITOMY MMM pa3periaeTcs
KacaThCs TOKOBEAYIIMX YacTel, HAXOSIIUXCS TI0J] HATPSDKEHHEM.

B xome mpaktukm B OOO «Kackam-DHeproceTp» TakkKe OBLIM  W3YUYCHBI,
NpOaHANIM3UPOBAHBl M ONHCAHBl YCJIOBHUA TpPYyJAd, CTENEHb ONAaCHOCTH MPOU3BOJACTBA U
npodeccuoHaigbHble pPUCKM Ha mnpennpustud. CoOpaHbl M NPOAHATU3UPOBAHBI CBEJICHHS 32
NOCJIEIHUE HECKOJIBKO JIeT (HEe MeHee 3-X) IO CHUCTEME 3allMThl OKpY)Kalolled cpelasl U
oOecrnieueHus 6€30MaCHOCTH YeI0BeKa Ha MPEAPUSITHH.

AHanu3upoBaHbl  BO3MOXKHOCTH  COBEPILIEHCTBOBAHUS  IMPOM3BOJCTBA,  IOBBIIICHUS
HPOM3BOJIUTEIHLHOCTH TPY/1a U SKOHOMUYECKOHM 3P PEeKTUBHOCTH MPOU3BOACTBEHHOIO MpoLecca 3a
CYET COBEPIICHCTBOBAHMS OOBEKTOB U CUCTEM DJIEKTPOIHEPTETUKH H SJEKTPOTEXHUKU (BHEIPEHUS
MEPOTPUATHH 110 YHEPTOCOCPEIKEHUIO)

AKTyallbHOCTh TeMbI uccienoBanus Ha 0aze OO0 «Kackaa-DHeproceTb» 00YCIOBICHO
TEM, YTO TPAHCIOPTUPOBKA HJIEKTPUUYECKONW HHEPrUU BHYTPU HPOMBIIIJICHHBIX HPEANPUATHN
HEeM30€KHO MPUBOIUT K ONPEICICHHBIM NMOTepsM. {151 TOro 4ToObl CHU3UTH MOTEPH, B CHCTEMax
pacrpeneneHus: AMeKTPHUECKON SHEPTHH MPOMBIIUICHHBIX TPEANPUATHIA MPUMEHSETCSI CBOWCTBO
TpaHchopmMaIim.

C »TOi 1ENnpl0 SIEKTPUUECKUN TOK TMPOXOAUT HYepe3 IEXOBYI TpaHCHOPMATOPHYIO
IOJICTAHIUIO, C IOMOIIbIO KOTOPOW OCYIIECTBIISETCS MOBBIIMICHHE AMIUIUTYbl HANPSKCHUS,
[10JIaBa€MOT0 B LI€X JJIs AaJIbHEHIIeH epeiadu MOTPEeOUTEIS M.

Tpancdhopmarop npeacTaBiIseT cOO0M CTATUYSCKUNA DJIEKTPOMArHUTHBIN armapar ¢ AByMs
(unu OGomblie) OOMOTKAMHM, MPEAHA3HAUEHHBIM yalle BCero uis MpeoOpa3oBaHUS MEPEMEHHOTO
TOKa OJIHOTO HANPSHKEHUS B IEPEMEHHBIN TOK IPYTrOTr0 HAMPSKEHHS.

[IpeobpazoBanue >HEprumM B TpaHcHhopMaTope OCYIIECTBISIETCS EPEMEHHBIM MarHUTHBIM
nosieM. TpaHcopmaropbl HIMPOKO MPUMEHSIIOTCS MpH Iepeaade >JIEeKTPUUYEeCKONW SHEpruu Ha
OoJIbIIME PACCTOSIHMS, pAaclpefesieHud €€ MEXIy MPUEMHHKAMHU, a TaKke B Pa3IHuHbIX
BBINPSIMUTEIBHBIX, YCHUIIUTEIBHBIX, CATHATTU3AIMOHHBIX U APYTUX YCTPOHUCTBAX.

[Ipu wsroroBneHnH TpaHCHOPMATOPOB OBITOBOTO W TPOMBIIIICHHOTO Ha3HAYCHUS
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NPUMEHSIOT CTaHIAPTH30BAHHBIE TEPMHUHBI U OIpPENeCHHs, 00s3aTelbHbIe IS MPUMEHEHUS B
JIOKYMEHTAIIMU BCEX BUJIOB, HAYYHO-TEXHUYECKON U CITPABOUYHOM JIUTEPATYPE.

Hwxe mpuBeneHbI HECKOJIBKO TAKUX TEPMHUHOB U UX OTIPEICTICHUH.

Tpanchopmarop — craTuyeckoe 3JIEKTPOMArHUTHOE YCTPOMCTBO, UMEIOIIEE IBE WU
0oJiee MHIyKTUBHO CBSI3aHHBIE OOMOTKH W TMPEJAHA3HAUEHHOE Ul peoOpa3oBaHUsl IOCPEACTBOM
AJIIEKTPOMATHUTHON WHAYKIIMU OJHOW WM HECKOJBKMX CHUCTEM IEPEMEHHOI0 TOKa B OJHY WU
HECKOJIBKO JIPYTHUX CUCTEM MIEPEMEHHOTO TOKa.

CunoBoii Tpanchopmarop — TpaHchopMaTop, MpeAHA3HAUEHHBIH i1 IpeoOpa3oBaHuUs
ANEKTPUYECKON IHEPTHH B SJEKTPUUECKUX CETAX U YCTAHOBKAX, NMPEIHA3HAUYEHHBIX IS IpUeMa U
UCTIONB30BAaHUSL  JJIEKTpUYeckod dHepruu. K  CWIOBBIM  TpaHcpopmaTopam  OTHOCSATCS
TpanchopmaTopsl TpexdaszHpie U MHOTOo(ha3Hbie MOIIHOCTHIO 6,3 KB-A u Oonee, omHOda3HbBIE
MoIIHOCTHIO 5 KB-A u 6oree.

[ToBeimaromuii Tpancopmarop - Tpanchopmarop, y KOTOPOro TEPBHYHON OOMOTKOMA
SIBJISIETCS OOMOTKA HU3IIETO HAIPSHKCHHUS.

[Tonmxaromuii Tpanchopmarop — TpaHchopMaTop, y KOTOPOro MEPBHYHON OOMOTKOM

SIBJIIETCS OOMOTKA BBICILIETO HaIpsIZKCHUS.

CurHanbHbIH TpanchopMaTop - TpaHchopMaTop Maioi MOITHOCTH, PETHA3HAYCHHBIN s
nepegadu, npeodpa3oBaHusl, 3aIOMUHAHUS AIEKTPUYECKUX CUTHAJIOB.

ABtoTpanchopmaTop — TpaHchopmarop, ABe wid Oonee OOMOTKH KOTOpPOTO
raJIbBAHUYECKU CBS3aHBI TaK, YTO UMEIOT OOIIYIO YaCTh.

NMnynbCcHBIM ~ CHUTHAJIBHBIA — TpaHcopMaTop -  CHUTHaJBHBIM  TpaHchopmarop,
npeIHa3HAYCHHBIN I 1epeaadu, GOpMUPOBAHUS, TPEOOPA30BAHUS U 3aTIOMUHAHUS UMITYJIbCHBIX
CUTHAJIOB.

Koaddunument tpancopmanuu tpanchopmaropa Maioid MOITHOCTH — OTHOIICHUE YKCiIa
BUTKOB BTOPUYHON OOMOTKH K YHCITy BUTKOB MEPBUYHON OOMOTKH.

MaruvuTHass MHIOYKIUS - BEKTOPHAs BEIMYMHA, XAPAKTEPU3YIOLIAsgd MArHUTHOE MOJIE U
ompenensaomas Cuily, ACHCTBYIOUIYI0 HAa JBHXKYIIYIOCS 3apsDKEHHYH) YacTHIy CO CTOPOHBI
MarHUTHOTO MOJIS.

MarHuTHBIM NOTOK — IMOTOK MarHUTHOW MHIYKLUH.

HanpsokeHHOCTP MarHUTHOTO TMOJi — BEKTOPHAs BEIMYMHA, pPaBHA T€OMETPUYECKOU
Pa3HOCTH MarHUTHOM MHAYKIIMH, I€JIEHHON HA MATHUTHYO ITIOCTOSIHHYI0, | HAMarHU4€HHOCTH.

NHnykTUBHAs CBA3B - CBA3b SJEKTPUUYECKUX LEINEN MOCPEICTBOM MATHUTHOTO MOJIA.

Llenpto sBIETCS MONTYYCHHE NEPBUYHBIX MPOQPECCHOHANBHBIX YMEHUW M HAaBBIKOB IIO

BOIIPOCAM  IPOM3BOACTBA,  IEpeJauyd U paCHpeieieHUs  DICKTPOIHEPruH,  padOTh



JIEKTPOTEXHUYECKOTO 000PYAOBaHMS, MEPONPUATHIM IO O00ECIEUYEHUIO 3JEKTPOOe30nacHOCTH

000 «Kackaa-2Heprocersy.

3agagaMu SIBIISIOTCS:

- IOJly4yeHHE IMPOCTPAHCTBEHHOTO MpPEJACTABICHHUs 00 YCTPOWCTBaX, BhIpaOATBIBAIOIIMX
3JIEKTPOIHEPTHIO, CIIOCO0aX MPeoOpa30BaHUs IEKTPOIHEPTHH U OCHOBHBIX €€ MOTPEOUTENIX;

- U3y4eHHE IEKTPOCHAOKEHHUS OCHOBHBIX U BCTIOMOTATEIbHBIX IPOU3BOJICTB;

- W3y4YeHHUE IMPOLIECCOB MEXaHW3alMM U aBTOMAaTH3al[MH, BBIMOJHSIEMbIX OCHOBHBIMH
TUIIAMU MAIllUH U MEXaHU3MOB I10 ITPE0OPa30BAHUIO IIEKTPUUECKON SHEPTUY;

B HUP na 6a3ze OO0 «Kackaa-OHeproceTb» paccMaTpUBAIOTCS BOIPOCH OCOOCHHOCTEH
KOHCTPYKLUMHU JIMIIb MAaJOM YacTU 3JIEKTPOIHEPreTUYECKOr0 OOOpyNOBaHUS, a HMMEHHO
TpaHc(HOpPMATOPOB IIEXOBBIX TOICTAHIIUMN.

1 Koncrpykuus TpancgopMaTopoB

1.1 AKTHBHBIE YacTH TpaHchopmaTopa

Yactu tpanchopmaTopa, mpeaHazHauCHHBIE JJIsI SHEPrornpeodpa3oBaTeIbHOTO Mpolecca,
— MarHUTOIpPOBOA U OOMOTKH, Ha3bIBAIOTCS €70 aKTUBHBIMU YaCTSAMHU.

HocTtarouHo 3¢ ¢dekTuBHOE MPeoOpa30oBaHUE JIEKTPUUYECKON 3HEPIruu YIAeTcsl MOIY4YHUTh
TOJIbKO B KOHCTPYKIIMAX, B KOTOPBIX OOMOTKH OXBaThIBAIOTCS 3aMKHYTBIMU MarHUTOIPOBOJAMH U3
(eppOMarHuTHOIO MaTepuana C BBICOKOW MAarHUTHOW TNPOHMUIAEMOCTBHIO yXa, B COTHH pa3

MPEBBINIAIOIICH MAarHUTHYIO MOCcTOsTHHYI0 PO (cM. puc. 1.1—1.3).

R S

Pucynok 1.1 — O6MoTku TpanchopmaTopa
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1,4 — GpoHeBBIE; 2,5 — CTEPIKHEBBIC; 3,6 - KOJIBIIEBHIE

Pucynox 1.2 — MarautonpoBoibl Tpancopmaropa

Jlyis onmydeHusT BBICOKOW MAarHUTHOM MPOHUIIAEMOCTH MAarHUTOINPOBOJ HE JIOJDKEH OBITH
Ype3MEpHO HACBINICH W WHAYKIHMS B HEM NPHU MAaKCUMAJIHHOM MAarHWUTHOM ITOTOKE HE JOJDKHA
npesbimath 1,4—1,6 Ti.

CHmxeHne noTpedsisseMOoll pEeaKTUBHON MOIIHOCTH JIOCTUTAeTCsl 3a CYET yMEHbBIIEHUS
MArHUTHBIX TIOJIEH paccesHus, CIEIUICHHBIX TOJILKO C MEPBUYHONW WM TOJBKO CO BTOPUIHOU
OOMOTKOW. DTH TMOJII YMEHBIIAIOTCS C YMEHBIICHHEM IPOMEKYTKOB MEXKIy IEPBHYHON U
BTOPUYHONH OOMOTKaMH, U MOATOMY KaTYIIKU MEPBUYHON M BTOPUYHON OOMOTOK KaxKIou U3 (a3
pacmoiararoT Ha OJHOM U TOM € y4acTKe MarHMTOMPOBOJIA, HA3HIBAEMOM CTEpPXKHEM (CM. pHC.
1.1, 1.2).

[Ipu sTOM o0OMOTKM nMOO pacmojararoTcs KoHIEeHTpuuecku (puc. 1.4, a), mubo
pa30uBalOTCs Ha OTJENbHBIC JUCKU U pa3MEIIaloTCs Ha CTepXKHE B UepeayrouiemMcs nopsake (puc.
1.4, 6). B mocnennem ciydyae 0OMOTKa Ha3bIBA€TCA JUCKOBOW YepeayIOIIencCs.

N3 Gonplioro yucia pa3sHOBUIHOCTEH KOHIIGHTPHUECKMX OOMOTOK HamOojee MpOCTOi
SBJISIETCS [IWJIMHIpUYecKas oomMoTka (puc. 1.5).

st yBenmuuenus 3(pGEeKTUBHOCTH MPHU MTPeoOpa30BaHUK SHEPTHH JODKHBI OBITh MPUHSTHI
MEpBI 71l YMEHBIIEHUS MOTEPh SHEPTUH, BBIICIAIOMINUXCS B TpaHChOpMaTOpe B BUIE TEIUIa.

B nmepByro odepens JOMKHBI OBITH BBIOpPAaHBI JAOCTATOYHO MAIBIMH AKTUBHBIC
COMPOTHBIICHUS OOMOTOK, T.€. BO3MOXKHO OOJBIINE CEUYCHHS] BUTKOB OOMOTOK, BO3MOXXHO
MEHBIIME JUIMHBl BUTKOB M BO3MOXXHO MEHBILIHE AJIEKTPUUYECKUE YJIEIbHbIE COMPOTHUBIICHUS
POBOIOB OOMOTOK.

MIMeHHO TOATOMY MpoBOJa OOMOTOK H3TOTOBJSIIOT M3 OOBIYHOM Menu, oOianaroriein
HAaUMCHBIIIAM YJICJIBHBIM JJICKTPUICCKUM COTPOTHBIICHUEM, U B PEIKHX CIydasX U3 aFOMUHUSA,

yAEIbHOE COMPOTHUBIIEHHE KOTOPOTo MPUMEPHO B 1,6 pa3a Oosblile, 4eM y MeIu.
11



a) )
Pucynok 1.3 - TpancpopmaTopsl ¢ JIGHTOUHBIM (2) U OPOHEBBIM (0) MarHUTOIIPOBOAAMMU:

1,2 — HCPBHUYHAA U BTOPpUIHAA O6MOTKI/I; 3 MaramuTonpoBOg

a) 0)

Pucynok 1.4 - Konuentpuyeckue (a) U TucKoBble uepenytomrecs (0) o0OMOTKH

Pucynok 1.5 - Luinnapuueckas AByXciaoiiHas 0OMOTKa U3 MPSIMOYTOJIbHOIO POBOAA

1.2 MarauTornpoBo;] TpanchopmMaTopa

MarunuTtonpoBo TpaHchopMaTopa JI0JDKEH ObITh CKOHCTPYUPOBAH TaKUM 00pa3oM, 4TOOBI
B HEM B JIOCTaTOYHOM Mepe ObUTM OcCliablieHbl NOTEepH Ha BUXPEBbIE TOKU W THUCTEpE3HUC,
BO3ZHUKAWOIIKWE TMPH MEepEeMarHUYMBaHUHU. OTy 3alady yAaeTcs pelIuTh MyTeM COYeTaHus
HECKOJIbKMX MEPONPUATHIA:

-IIPUMEHEHNEM CHEIHaTIbHBIX MarHUTHO-MSTKUX 3JEKTPOTEXHUYECKUX CTajlel, UMEIOIINX

MaJible TIOTEePU Ha TUCTEPE3HC;
12



-MCIIOJIb30BAaHUEM CIELUAIBHBIX COPTOB AJIEKTPOTEXHUYECKOW CTalld, KOTOPBHIE HMEIOT
Osarozapsi crielUaabHbIM IIPUCAJKAM YBEIMUEHHOE YAEIbHOE dJIEKTPUUECKOE CONPOTUBIICHUE;

-cOOpKOW  MarHMTONpOBOJa M3  M30JIMPOBAHHBIX  JAPYyr OT  Jpyra  IUIACTHUH
JIEKTPOTEXHUYECKOM CTaly, TONIIMHA KOTOPBIX BHIOMPAETCS TAaKOM, 4YTOOBI BUXPEBBIE TOKU
IIPAKTUYECKHU HE OKa3blBAJIM BIMSHUSA Ha INIABHOE MarHUTHOE I10JIE U HE BBI3BIBAJIN 3HAUUTEIIBHBIX
noteppb (TommmHa d MIacTWH 3aBHCHUT OT YacTOTHI MepeMarHuduBanus /, U npu vacrore 50 I'n
coctasmusiet 0,35 wiu 0,5 mm).

[Ipy BBINOJHEHHMU 3THX MEPONPUATUI yNaeTcs MOIY4YHUTh MOIIHOCTh MOTEPb PHEPTUU HA
NEpEMarHMYMBAHUE MarHUTONPOBOJIA TOTO K€ MOPSAAKA, YTO U MOIIHOCTb 3JIEKTPUUECKUX MOTEPD
B 0OMOTKaX, U PAaKTUYECKU UCKIIIOYUTh pa3MarHUUMBaIOIEe AEHCTBUE BUXPEBBIX TOKOB.

MarautHble cUCTEMBbI (MarHUTONPOBOJBI) TpaHC(HOPMATOPOB BCTPEUAIOTCS B JIBYX
OCHOBHBIX HUCIIOJIHEHUSIX: CTEP)KHEBOM U OPOHEBOM.

B crepxxneBoM opHOodazHOM TpaHchopMmaTope Qa3Hble OOMOTKHM COCTOST U3 JBYX
KaTyIIeK, COECJUHSAEMBIX MEXIy COOOH IOCIEJOBAaTEIbHO WM MapajlIeNIbHO, MIPUYEM 3TH JIBE
KaTyIIKH pacrojararTcs Ha JByX cTepkHAX O-00pa3HOro MarHMTONPOBOJA, CBSI3AHHBIX spMaMu

(puc. 1.6, a).

_——
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a) 6 ) "
Pucynok 1.6 - Onnodaszusie TpanchopMaTopsl CO CTEPKHEBBIM (a) U OPOHECTEPIKHEBHIM

(6) MarauTONpPOBOIAMU. 1 — CTEpPKEHB; 2 — APMO; 3 — KpalHUN CTEPKEHb

B TpexdasHoMm crepikHEeBOM TpaHCchopMaTope OOMOTKM KaXIoW (ha3bl pasMemaroTcs Ha
CBOEM CTepkHE (CM. puc. 1.2); cTepX HH BMECTe C sipMaMU 00pa3ylOT 3aMKHYTYH) MarHUTHYIO
CUCTEMY.

MarHuTonpoBoJi 0JHO(pa3HBIX OPOHEBBIX TPaHC(HOPMATOPOB OXBATHIBAET OOMOTKY C JIBYyX
CTOpOH, Kak Obl «Oponupys» ee (cm. puc. 1.1). Kak BugHO M3 puCyHKa, sipma TpaHchopmaropa
MOTYT MMETh BJIBOC MEHBIIIEE CEUEHHE, YeM CTEPKEHb, Ha KOTOPOM pPa3MEIaroTcss OOMOTKA. Y
TpaHchopMaTOpoB OOIBIION MOIIHOCTH JIJIsi CHIDKEHHS rabapuTOB TpaHchopMaTopa 1Mo BhICOTE U

BO3MOJXHOCTH HX TICPCBO3KHU B COGp&HHOM BUAC TII0 JKCJIIC3HBIM JOOpOraM IPUMCHSCTCIA
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OpoHecTep:KHEBass KOHCTPYKIMS MarHuTonposoja (puc. 1.6, 6 u 1.7).

Bricota MarHuTonpoBosa OpOHECTEP)KHEBOTO TpaHC(hOpMAaTOpa YMEHBINAETCS 3a CYUET
BBICOTHI SIpM, KOTOPBIE TIPOBOJIAT BJIBOC MEHBITUI MAarHUTHBIN TTOTOK.

Jlnst mpumepa Ha puc. 1.6 m3o06paxensl ogHO(da3HbIe TpaHCHOPMATOPHI OJHOW M TOH Ke
MOIITHOCTH B CTEP)KHEBOM U OPOHECTEPKHEBOM HCIIOTHEHHUSX.

Iloutn cromp k€ 3HAUUTEIBHOE YMEHBIIEHUWE BBICOTHI YJIAeTCsl IMOJYyYUTh B
OpoHecTepxHeBOM Tpex(daznom Tpanchopmarope (puc. 1.7), B spMax KOTOpPOro MOTOK B Ji/3 pa3s
MEHBIIIe, YeM B CTEpXKHIX (B CTEp>KHEBOM TpexdazHoM TpaHchopMaTope MOTOK B spMax He
OTIIUYAETCS OT MOTOKA B CTEPIKHSAX).

B 3aBucumMoctm OT cnocoba COWIEHEHUS CTEpKHEH C SpMaMM  pas3iIudaroT
MarHUTOIPOBOJBI CTHIKOBBIC W INMUXTOBaHHBIC. CTEp)KHH W SPpMa CTBIKOBOI'O MAarHHTOIPOBOJIA
coOUparoTcsl U3 AIEKTPOTEXHUYECKOW CTaNM OTIEIbHO M OOBEIUHSIOTCS B 3aMKHYTYIO CHUCTEMY
10CJI€ Pa3MELCHHs Ha CTEP>KHSIX OOMOTOK.

B cThIKE MEXITy CTEpKHSMHU M sipMaMu (BO M30eKaHWE BUXPEBBIX TOKOB Uepe3 B3aUMHO
HEPEKPBITHIE JIMCTHI CONPAraeMbIX YacTeil) MOMENIAIOT HM30JIALMOHHbIE MPOKIAAKU, KOTOpbIE
00pa3yroT HEMarHWTHBIM 3a30p, 3aMETHO YBEJIMYHUBAIOLIUN NOTpedisieMyro TpaHchopMmaTopom
PEaKTUBHYIO MOIIHOCTh. [l03TOMY, HECMOTps Ha HPOCTOTY COOPKM W JAEMOHTa)a, CTHIKOBBIC

MarauToImnpoBOAbl UMCIOT OIrPAHUYCHHOC IIPUMCHCHUC.

‘.a‘r*-a.q
S

5 5 @

Pucynok 1.7 - Tpexda3zuslii TpancpopmaTop ¢ OpoHECTEPKHEBOM MarHUTHOM CUCTEMOI: |

— CTEpKEHb; 2 — APMO; 3 — KpalHHI CTEpKEHb
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Cacit 1,3, 5...

Caou 1,4, 6...

a) £)

PI/IcyHOK 1.8 - yKJIa,IIKa JIMCTOB B CJIOAX NIUXTOBAHHBIX MArHUTOIIPOBOAOB: 4 —

oHO(Da3HBIN cTepKHEBOW TpaHchopMaTop; 6 — Tpexdas3Hblil CTepKHEBOI TpaHCcPopMaTop

Haubonee pacrnpocTpaHeHbl NIMXTOBAaHHBIE MAarHUTOINPOBOJIBI, CTEPKHU U SpMa KOTOPBIX
coOMparoTCs BIEperuieT (UXTYIOTCS) U 00pa3yroT HENbHYI0 KOHCTPYKITHIO (puc. 1.8).

Jnst  ycTaHOBKM OOMOTOK JIMCTBI BEPXHETO spMa BBIHUMAIOTCS M 3aTe€M CHOBA
3aITMXTOBBIBAOTCS.

B mmXTOBaHHOW KOHCTPYKLIMH TOXE HMMEIOTCS HEMarHUTHBIE 3a30pbl B CTBIKE MEXIY
JMCTAaMH JAHHOTO CJI0S, HO 9TH 3a30pbl OKa3bIBAIOTCS MEPEKPBHITHIMU JIMCTAMU COCETHUX CIIOEB U
HE OKa3bIBAIOT CTOJb 3aMETHOTO BJIMSHUS Ha MOTpeOsieMyro TpaHc(hopMaTOpOM peaKkTHBHYIO
MOIITHOCTb, KaK B CTHIKOBOW KOHCTPYKIIWH.

IIpu cOopke MarHuUTONpPOBOJA M3 AHU3OTPOIHOW XOJIOJAHOKATaHOM CTalu, y KOTOpOH
yleNbHbIE MOTEPH MEHBINE, a MAarHUTHas NPOHUIAEMOCTH OOJbIIE B HANpPABICHUH IMPOKATKU
JIMICTOB, B 30HE TIEPEXO/IOB OT CTEPIKHEH K ApMaM, TJIe JIMHUM MarHUTHOTO II0JISI TOBOPAYMBAIOT HA
90° or HampaBJCHUS MPOKATKH, HAONIOJACTCS YBEIUYCHUE IMOTEPh M MAaJCHHUS MarHUTHOTO
HanpspKeHUs. JTO SBJICHUE YJAeTCs B 3HAUUTEIbHOM Mepe 0ClIabuTh MPUMEHEHUEM KOCHIX CTHIKOB
(puc. 1.9).

1.3 Crspxka cTepkHer TpancdopmaTopa

B tpancdopmaTopax Manoii MOUTHOCTH M Ha HEOOJBINNE HANPSIKCHUS OOMOTKH MOTYT
ObITh HAaMOTaHbl HA MPSAMOYTOJbHBIA KapKac, a CEYeHHs CTEp)KHEHl HMEIT NPSIMOYTOJbHYIO
dhopmy.

B tpanchopmaTopax 00dBIION MOIIHOCTH KAaTYIIKA HAMATHIBAIOTCS HA HWIMHIPUYCCKUN
1a0JIoH, a JUIsl TOJYYCHHs JYYIlero 3aroJIHEHHsI TPOCTPAHCTBA BHYTPH KAaTYIIKH CTabIO
CEUEHHIO CTEPKHS MpuaaeTcs cryneHyaras popma (puc. 1.10).

PasMepbl OTHENBbHBIX CTyNeHeH BbIOMpAIOTCS TakUM 00pa3oM, 4YTOOBI CTEpIKEHb

HaWIy4lluM O0O0pa3oM BIIUCHIBAJICA B IWJIMHAPUYECKOE MPOCTPAHCTBO BHYTPH KaTymku. Spma
15



BBITIOJIHAROTCA IMPAMOYTOJIBHBIMU UJIA C HEOOJIBIIIUM YHCIOM CTYHCHCI‘/JI.

Y
o
3

PI/ICYHOK 1.9 - Yknaaka JUCTOB B CHOSX CTCPIKHECBOI'O TpeX(ba?»HOFO MarmuToIpoBoaa co
CKOIIICHHBIMH JIMCTAMM U3 XOJOJHOKATaHO! CTaJIH

Pucynok 1.10 - Crsixka cTep)KHEH: a — IepeBsIHHBIMU TUIaHKaMH; 0 — CTaTbHBIMU
mImuiIbKamu; | — cTaimbHas IIMUIIbKA; 2 — TpyOKa M30JSIMOHHAS; 3, 5 — 1maifob! 13
ANEKTPOU3OIIALMOHHOTO KapToHa; 4 — cTaibHas maiiba

CrsKKa MakeToB CTepHEH B CUIIOBBIX TpaHchopMaTopax MomiHocThi0 MeHee 1 000 kB XA
(Ha oAMH CTep>KEeHb) MPOMU3BOJUTCA INPHU MOMOLIM JE€PEBSAHHBIX WM IUIACTMACCOBBIX IJIAHOK U
CTEP’KHEU, KOTOPBIEC 3aAIIOJIHAIOT IIPOCTPAHCTBO MEKIY CTEPKHEM U M3OJIILUOHHBIM LIMJIMHIPOM,

Ha KOTOPOM yKperieHa Oirkaiimas k crepxkHio oomorka HH (puc. 1.10, a).

B Tpancdopmaropax Oosbiieil MOITHOCTH CTSDKKA CTEpXKHEH paHee OCYLIECTBIISIACH
CTaJIbHBIMU IIMWIbKAMH, U30JIMPOBAHHBIMU OT CTEP)KHS TPyOKaMM U3 OaKeTU3upOBaHHON Oymaru
(puc. 1.10, 6). Iy IpeccOBKU SAPM TaKKe MCIIOJIB30BAINCH IIMHUIBKH, CTSATUBAIOIINE JIEPEBSIHHBIC

WJIM CTaJIbHBIEC HAKUMHBIE Oanku (puc. 1.11).
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Pucynox 1.11 - OctoB TpanchopmaTopa

B Hacrosmiee BpeMsi Ui CTSKKM CTEpKHEH, a BO MHOTHMX CIydasxX M SIpM, LIMPOKO
npuMeHsieTcss OaHJaKUPOBKA CTEKIJIOJIEHTOH, NMPOMUTAHHOW SMOKCHIHBIMH TEPMOPEAKTUBHBIMU
KoMIayHiaMu (OaHAaXku Ha CTepXKHSAX BUAHBI Ha puc. 1.11; OGaHmaku Ha CTEPXKHAX H
nonyOaHaky Ha spMax Moka3aHbl Ha puc. 1.13).

[Ipu ucnonb3oBaHNM OaHJaXKEH OTMagaeT HEOOXOJUMOCTh B MPUMEHEHUH CTATHBAIOLINX
IIMWIEK U B MITAMIIOBKE OTBEPCTHI B JINCTaX MAarHUTONPOBO/A, YTO MPUBOIUT K YMEHBIICHHUIO €TI0
MarHWTHOTO COTIPOTHBIICHUS M T0OABOYHBIX TIOTEPh MPH XOJIOCTOM Xoje. MarHUTOnpoBo, BMECTe
C SpPMOBBIMH OankamMu ¥ JOPYTMMH JETalusiMH, [peJHa3HAauYeHHBIMU JJIs TPECCOBKHU
MarHuTOIPOBO/IAa U KPEIUIEHHUS Ha €ro CTepKHAX 00MOTOK, 00pa3yeT ocToB TpaHchopmaropa (CM.
puc. 1.11).

3HAYNTEIBHO TPOIIE  KOHCTPYKIHMS ~ MarHWTONPOBOJOB  MHKpPOTpaHc(hopMaTopoB,
MOIIIHOCTh KOTOPBIX COCTABIISICT €IUHUIIBI UJTH JIECATKU BOJIbT-aMIIE.

MarautonpoBoibl 3TUX TpaHCPOPMATOPOB HAOUPAIOTCS U3 INTAMIIOBAHHBIX TIaCTUH -
obpaznoit ¢gopmer (puc. 1.12, a) wmmm [I-o0pa3Hoii (Gopmbl B COYETaHMU C IUIACTHHAMU
npsiMmoyroibHoi ¢popmsl (puc. 1.12, 6).

B crepxneBoit yactu ®-o0pa3Horo nucra uMmeercs: npocedka. [Ipu cbopke ogHodazHoTrO
OpoHeBoro TpaHcopmaTopa CTep)KHEBass 4YacThb JIMCTa OTTHMOAeTCsl B CTOPOHY M BCTaBJSETCS
BHYTPb OOMOTKH.

Crenyronuii TUCT BCTaBIACTCS C JAPYrod TOPIEBOM CTOpOHBI KaTymku. [locie cOopku

MarguToOIIpOBOABI CTATUBAIOTCA IIPXW IIOMOIIX MIIMUAJIICK 1 HAXKUMHBIX ILINT.
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LLLET LY

a) &)
Pucynok 1.12 - C6opka MarHuTOIpoBOI0OB MUKpOTpaHchopmaTopa: a — U3 JUCcTOB D-

o0pa3noii popmbr; 6 — u3 uctoB L1I-00pa3Hoil 1 IPAMOYTOIBHOM (HOPMBI

bonbiioe pacnpocTpaHeHUe MOMYUYMIIM TAaKKe MHKPOTpaHC()OPMATOphl C JICHTOUYHBIMU
MarHuTONPOBOJAMHU  KOJbIleoOpa3Hoil  (opMbel. ITu  TpaHCPOpPMATOpPHl HUMEIOT  BECbMa
TEXHOJIOTMYHYI0 KOHCTPYKIMIO. MIX MarHuTonpoBojJ o0pa3yercss M3 HAaBUTOM B BHJIE CIHMPAIH
CTaJIbHOM JIEHTBI, 0OMOTKH 0OMaThIBatOTCSl BOKPYT MArHUTOIPOBO/IA HA CIIELMAIIBHOM CTaHKeE.

KpoMe axkTHBHBIX 3JIEMEHTOB — OOMOTOK W MAarHUTONpPOBOJAa — KOHCTPYKLHUS
TpaHchopMaTopa BKIIOYAET €IIe P BaXKHBIX YacTel, KOTOpPbIE Ha3bIBAIOTCS KOHCTPYKTHBHBIMU
YacTSIMM W TIpeJAHAa3HAuY€Hbl IS CO3/aHUsl DJEKTPUYECKOM M30JSUUU MEXAy OOMOTKaMH,
¢ukcanuy akTUBHBIX 4yacTted B [IpocTpaHcTBe, OXJaX/I€HUSI aKTHBHBIX YacTeH, COMPSIKEHUS €ro
O0OMOTOK € JIEKTPUUYECKUMHM CETSIMU U JIPYTHX BCIIOMOTaTeNbHbBIX (QYHKIUH.

K KOHCTpYKTHBHBIM YacCTSIM OTHOCATCS, B YacTHOCTH, SPMOBBIE Oallku M Jpyrue
IPECCYIOUINE IeTald MarHUTOIIPOBO/A.

2 KoHcTpyKIHsl IEXOBBIX TpaHCHOPMATOPOB

2.1 KoHCcTpyKTHBHBIE YacTH TpaHc(opmaTopa

PaccMOTpuUM yCTpOWCTBO KOHCTPYKTHUBHBIX YacTel CHIIOBOIO MACISIHOTO Tpex(azHOoro
TpaHcopMmaropa, MPUMEHSEMBIX B OOJBIIMHCTBE IEXOBBIX MOJCTAHIUN MPOMBIIIICHHBIX

MPEANPUATHNA 00111asi KOMIIOHOBKA KOTOPOTO MpeACTaBiIeHa Ha puc. 2.1.
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Pucynok 2.1 - Tpexdasnslii 1ByXx0OMOTOUHBIN TpaHCPOpMATOp MOMTHOCTHIO 1250 kB-A,
Ha HanpsbkeHue 10/0.4 kB 1 - mpoOka 151 ynaneHus ocTaTKOB Macia (B TpaHcpopMaTope
MotHOcThI0 1600 kB A); 2 - mpoOka cnuBHast; 3 - 3aUM 3a3eMieHus; 4 - 6ak™; 5 - Tabnuuka; 6 -
cephra /i mojbeMa Tpancopmartopa; 7 - TUIIb3a U CTEKISTHHOTO TEPMOMETPA U TEPpMOOaIIIOHa
MaHOMETPUYECKOTO TEPMOMETPA; § - MaciioyKasaTelb; 9 - matpyOok aus 3anmBku Macina; 10 - BB
BH; 11 - BBog HH; 12 - ponuk TparncnopTHBIi; 13 - mepeximtovarens; 14 - mpoOUBHOM

MMPEAOXPAHUTCIIb

2.2 N3onsmust 0OMOTOK TpaHChopMaTopa

Butku 00MOTOK TpaHChOpMAaTOpa AOKHBI OBITh HAJAEKHO SJICKTPUUYCCKUA H3O0JMPOBAHBI
JPYT OT Apyra, OT BUTKOB JPYTUX OOMOTOK M OT KOpITyca TpaHchopmaropa.

B macnsubix TpancdopmaTopax, npUMEHSIEMbIX MPH HanpspkeHusx oosee 10 kB, s aTux
1eJIeH MCIOJIBb3YEeTCsl TaK Ha3biBaeMasi MacioOyMakHasi OapbepHasi U30JIsIHs, 00pa3yromasics mpu
MPOMHUTKE TPpaHC(HOPMATOPHBIM MACIOM KaOEIbHOI OyMard WM 3JICKTPOU3OIISIIMOHHOTO KapTOHA
W 3alOJHCHHHM OSTHUM MaclIOM H30JISIIMOHHBIX IPOMEXYTKOB MEKIAY BHTKaMH OOMOTOK U

KOPITYCOM.
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TpanchopmaropHoe Macio, 3anoiHsoIee 0aK, B KOTOPOM YCTaHOBJICHBI AaKTUBHBIC YaCTH
TparcopmaTopa, OTHOBPEMEHHO UCTIOIB3YETCS TSI HX OXJIAXKICHHSL.

BuTkoBo# M305A1MEN CTYKUT MPONMUTAHHAST MACIIOM H30JIAIHS MPoBoa0B Mapok [13J1BO,
IIb (xpyrnsie ceuenus mpoBosioB) U [IBBO (mpsmoyronehbie cedenwus)- KoHCTpyKIus riaBHOM
U30JISIIUY, TIPEeTHA3HAYEHHOW 1 W30JSIHH OOMOTOK JAPYr OT Jpyra, oT 0aka W OT OCTOBa,

npencTaBieHa Ha puc 1.14.

Pucynoxk 2.2 - O6mMoTkH TparchopmaTopa: 1| — crambHOE Ipeccyroliee Koblo; 2 —
00MOTKa TOHKOTO peryjiupoBaHus; 3 — oOMOTKa rpy0oro peryiupoBanus;, 4 — oomorka BH; 5
— obmoTka HH; 6— yrmoBas n3onsuuoHHas maioa; 7— MeXIyKaTyIIeuHbIe TPOKIaIKH; 8—

U30JISIIIMOHHBIC IWIHHIPHI; 9 — OMOpHBIE KOJIbIIA U3 ANEKTPOU3O0IALMOHHOTO KapToHa; 10 —
SPMOBast U30JIALMS U3 JIEKTPOU3O0JSLIMOHHOTO KapToHa; 11 — ypaBHuTEeNnbHAS U30ms1Ms; 12 —
JIEpEeBsIHHAsI IJ1aHKA; 13 — nepeBsHHBIN cTepkeHb; 14, 15 — pelika u3 a1eKTpOU30JIALIHOHHOTO

KapTOHa
2.3 OTBOABI U BBOAKI

Onektpuueckoe coenuHeHne ob6mMorok BH w HH ¢ snekrpuueckumu  ceTsimu
OCYIIECTBIISIETCS MPH TOMOIIU OTBOAOB (M30JIMPOBAHHBIX MPOBOJHUKOB, YKPEIUIEHHBIX BHYTPU
O6aka TpaHcopmaropa) M BBOIOB (MPOXOAHBIX (GapdHOpOBBIX H3OIATOPOB, CKBO3b KOTOpHIE
MPOXOJUT TOKOBEIYIIHI CTEPIKEHB).

TokoBeaymuii CTEp)KEHb BBOJA JIOJDKEH OBITh HAJIEKHO HM30JIMPOBAH OT 3a3€MJICHHOU

KPBIIIKK 0aKa Kak co CTOPOHBI Macja, TaKk U CO CTOPOHBI Bo3ayxa (puc.2.3).
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C yBenuyeHHEM HAMNPsHKEHUS pa3Mepbl BBOJOB YBEIMUYMBAIOTCS, a WX KOHCTPYKIUS
ycnoxHsiercs. BBonel Ha Hanpspkenue 110 kB u Bblme enarorcest MacIOHATIOTHEHHBIMHU.

Apmarypa 6ak TpanchopmaTopa.

bak TpancopmaTopa HEZOMYCTUMO IMOJIHOCTHIO 3alONHITH MAacioM U 3aKphIBaTh
TrepMETHYECKH, TaK Kak B JTOM cllyyae OH OblT OBl HEW30EKHO pa3pylleH [aBJICHHUEM,
BO3HHKAIOIINM B 0ake MpH yBeIMYEHUH 0O0beMa Maciia MpHu KojeOaHusx temmnepaTtypsl. [loaromy
MPUXOJUTCS 3aIONHATh 0aK MaclioM HE TOJHOCTBIO M COOOIIATh BO3AYIIHOE MPOCTPAHCTBO HAl
MAacJIOM C OKPY>KaloIUM BO3AYXOM.

OT CONPUKOCHOBEHUS C OKPYXKAIOIIUM BO3yXOM Macjo B TpaHC(POPMATOpPE OKUCISACTCS U
YBIIQXKHSETCS, TIOCTENICHHO, TEPSIsi CBOH AJIEKTPOU3OJILIUOHHBIE CBOWCTBA.

Jnst  yMEHbBIICHHs IUIOMIANM KOHTAaKTa Macja C BO3AYXOM U CTaOWIM3alliu  €ro
U30JISIIIMOHHBIX CBOMCTB 0aku MAacHSHBIX TpPaHCPOPMATOPOB CHAOXKAIOTCS pacIIUpUTENIeM —
IWIMHAPHUYECKUM COCYJIOM M3 JIMCTOBOM cTaniu, coodmaromumcs ¢ 6akoM. Tpancdopmarop,
UMEIOIMI pacIIMupUTENIb, 3HAUUTEIBHO PEXE HYXKIACTCsI B CYIIKE, OYUCTKE, pereHepaluy Macia
WM 3aMEHE €r0 HOBBIM.

HeoOxonuMpiMu TPUHAICKHOCTSIME PACIIMPUTENS SBJSIIOTCS YKa3aTellb YPOBHS Macia U
OTCTOMHMK JJIsl TPSI3H U BJIAry.

Boznymseiit 00beM B BEpXHEH YacTH pPACHIMPHUTENsl COOOIIaeTcsi ¢ aTrMocqepoil mpu
MOMOIIKA TPYOKH JUisi CBOOOJHOTO OOMEHa BO3/yXa, BBIBEJACHHOW II0J] paCIIMPUTENh (3TO
UCKJIIOYAeT MOoMa/laHue B pacUIMpUTENb Karellb BJIaru).

Jlis  yBeNMYEHUS MOBEPXHOCTH, Yepe3 KOTOPYK MPOMCXOTUT TEIUIOOOMEH MEXAy
HAarpeTblM MacjoM M OKpYXarolled cpenoid, Ha Oake TpaHchopMaTropa YCTaHABIMBAIOTCS
OXJIAJIUTEIH.

Oxnaautenu NPUCOEAMHSAIOTCS K 0aky depe3 marpyOKd € KpaHaMH, MO3BOJIAIOIIMMU
MIPOU3BOJUTH 3aMEHY U OTCOSIMHEHHE OXJIQAUTENs IPU 3a0IHEHHOM Oake TpaHchopmaropa. Jlis
KOHTPOJIsl TEMIIEpaTyphl Macia B BEpXHel yacTu 6aka UCIOIb3YIOTCA PTYTHBIE, a B 00JIee MOIIHBIX
TpaHchopMaTopax MaHOMETPHYECKHE TEPMOMETPHI WM IUCTAHLIMOHHBIC 3JEKTPOTEPMOMETPHI
COTPOTHUBIICHUS.

W3mepuTenbHOE YCTPONUCTBO MOCIETHUX YCTAHABIMBACTCS HA IIUTE YIIPABJICHUS.

Ha narpyOke Mexay KpbIIIKOM Oaka W pacUIMpUTENIEM YCTaHABIMBAETCS Ia30BOE pelle,

KOTOPOE CITYXKHUT ISl OOHAPYKEHUS MOBPEKACHUI.
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Pucynoxk 2.3 - BBoa 11t Hapy»HOW ycTaHOBKM Ha HanpsbkeHue 10 kB pu Toke 10 250 A ¢
TOKOBEIYIICH IIMUIBKOU, TPUCOCIUHIEMON K OTBOY: | — MeHas MIMUiIbKa; 2 — JaTyHHAst
raiika; 3 — JaTyHHBIN Koimak; 4, 5 kK 6 — crajabHbIC MIMUIbKA, TaliKa, maiba; 7 — pe3uHOBOE

KOJIBI10; 6 — (apdopoBkIil H30JIATOP; 9 — cTanbHOMN MmTamMnoBaHHBIH ¢uraner; 10 — kymnadok; 11

— PE3UHOBOE YIUIOTHEHHE; 12 — TOKOBeAyIlas HIMIIbKA C U30JIUPYIOIIeH TPyOKOi

2.4 Apmarypa 6aka TpanchopmaTopa

Pucynok 2.4 - Apmarypa 6aka tpanchopmaropa: 1 — ykazarens ypoBHS Macia; 2 —
poOKa IS 3aJTMBKH Maciia; 3 — TpyOKa Juisi CBOOOJHOTO 0OMEHa BO3yXa; 4 — TPS3COTCTOWHUK;
5 — KpaH IJ1s1 OTCOSAMHEHHSI PaCcIIUpPUTENIs; 6 — Ta30Boe pesie; 7 — BBIXJIONHAs TpyOa

HpI/I MOBPCIKACHUAX, MPUBOAAIINX K HE3HAYUTCIBHOMY MCECTHOMY HAIrpCBAHUIO
(yxy;[meHHe KOHTAaKTa B COCOAWHCHUAX, HAPYHMICHUC HU3OJIAOUN MCKIY JIMCTaAMHU cepneqHHKa),

MMPOUCXOAUT PA3JIOKCHUC TBGpIIOfI H30JI AU W Macja, COIIPOBOKAAOIICECS BBIICICHUCM
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Iy3BbIPHKOB T'a3a.

[lonHnMasich BBEpX, My3bIPbKU Ta3a CKAIUIMBAIOTCS B ra30BOM peJj€, BBITECHSS U3 HETrO
Maci0. OTo MPUBOJUT K ONIPOKUABIBAHUIO MOIJIABKA, 3aMbIKAIOIIET0 CUTHAJIbHBIA KOHTAKT.

IIpy 3HaUMTENBHBIX MOBPEXKICHHUIX, COMPOBOKAAIOIIUXCS B3PBIBOOOPA3HBIM BBIICICHUEM
ra3oB (KOpPOTKOE 3aMbIKaHME OJHOTO MM HECKOJbKUX BUTKOB U T.I.), MAcJ0O TOJYKOOOpa3HO
nepemeraeTcs u3 6aka B pacuIMpUTEIb.

Ctpys Macia ONpOKHIBIBA€T JPYrod MOIUIABOK  pene, KOTOpBIM,  3aMbIKas
COOTBETCTBYIOIME KOHTAKTBI, OTKIIIOUAET TPaHC(HOPMATOP OT CETH.

Eme oxHO yCTpoWCcTBO, Ha3blBaéMO€ BBIXJIONHOM TpyOoH, mpemoxpaHser Oax
TpaHchopMaTopa OT MeXaHHUECKUX Ae(opmMariuii mpu B3pbIBOOOPA3HBIX BBIIEICHUIX Ta3a.

Bbixoq U3 BBIXJIONHON TpyObl T€PMETHUECKH 3aKPBIT MEMOpPAHOM, pacCUMTaHHOW TaKUM
00pa3oM, yTOOBI PH MOBBILIEHUH JABJIEHUs OHA pa3pyllagach paHblie, 4eM AepopMupyercs 6ax.

3 3amuTHOE 3a3€MIIEHHUE U 3aHYJIEHUE 3JIEKTPOYCTAHOBOK

3.1 O6nacTb MpUMEHEHHS 3aLIUTHOTO 3a3eMJICHHS U 3aHYJICHUS

Mertannuueckie 4acTh — DJIEKTPOYCTAaHOBOK, HOPMallbHO HE  HaXOJAILIUEcs IO
HaIPsDKEHUEM, MOTYT OKa3aThCs IO ONACHBIM HAIIPSDKEHUEM OTHOCUTENBHO 36MIIM B PE3yNbTaTe
3aMbIKaHMA (ha3bl Ha KOPIYyC, MPo0Os U3OMSALUU U T.II.

[IpukocHOBEHHE K KOpIIycaM 3THUX YCTAHOBOK CTOJIb YK€ OIAaCHO, KaK U HEMOCPEICTBEHHOE
IPUKOCHOBEHUE K TOKOBeNyIIUM yacTsM. COrlacHO MpaBuUjaM YCTPONCTBA 3JEKTPOYCTaHOBOK
(ITYD) merammMueckue 4YacTH, HE HMMEIOIIME 3alUThl OT MOPAKCHHS JIIOJAEH SJIEKTPUISCKUM
TOKOM, JIOJIKHBI OBITh 323€MJICHBI WM 3aHYJICHBI.

B snextpuueckux cersix HamnpsbkeHuem 1o 1000 B ¢ rimyxo3a3zeMiIEHHON HEWTpalbio
CJIeTyeT MPUMEHSTh 3aHyJI€HHE, a B CETAX C U30JMPOBAHHOW HEHTPAJIBIO - 3AIIUTHOE 3a3€MIICHHUE.

3.2 3amuTHOE 3a3eMJICHUE, TPUHLIUI ICHCTBHS.

HopMupoBanue conpoTHBIIEHHUS 3alIUTHOTO 3236 MJICHUS

IIpn Hampspkernun 10 1000 B 3amuTHOE 3a3eMJIEHHME BBINOJIHSETCA TOJBKO B CETAX C
W30JIMPOBAHHONW HEUTPAJIBIO.

Cerhb ¢ M30JIMPOBAHHOW HEUTPAIBIO TMPUMEHSIETCS B HEMPOTSDKEHHBIX CeTAX (Koraa
€MKOCTHOE COIpPOTHBIIEHHE MPOBOJOB OTHOCHUTENBHO 3€MJIM HEOOJIbLIOE), a TaKKe B MecTax
MOBBILIEHHON JIEKTPOONIACHOCTHU: B ChIPBIX IOMELIEHUX, I10/1BajIax.

3alUTHBIM 3a3€MJIEHUEM Kakoil MO0 4YacTH 3JIEKTPOYCTAaHOBKM MM KOHCTPYKIMH
Ha3bIBACTCSl IPEJHAMEPEHHOE  DJIEKTPUYECKOE COCIMHEHUE 3TOM 4YacTU C 3a3¢MIIIOIIUM
yCcTpoiicTBOM (pucyHok 3.1).

[IpyHuMn aelcTBUA 3alUTHOTO 3a3€MJIEHMSI COCTOUT B CHMJKEHUM HaIPSDKEHUS
npuxkocHoBeHus: Upp 10 Oe3omnacHoro 3HadeHus. [losicHUM 3TO Ha mpumepe, IpUYEM BO3bMEM
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HaI/IXY,Z[I_HI/II‘/'I cnyqaﬁ IO OMMACHOCTHU MOPAXKCHUSA YCIIOBCKA, T.C. KOr'Jda CONPOTUBJIICHUC HU30JISIHUN
HauMeHbIllee (IIPOBOJ ymajl Ha 3€MJI0) M Korja o0OpyJOBaHHWE HAXOJIUTCS Ha PacCTOSHUU
6ombie 20 M ot 3a3emiuiuTenen (pucyHok 3.1).

B caydae 3amblkaHms ~ ¢a3pl Ha Kopmyc moTedeT Tok | mo memm:  oOMoOTKa
TpaHchopMmaTopa, IMPOBOJ, KOPIYC JIEKTPOOOOPYIOBaHUS, 3a3eMJISIOIIee YCTPOMCTBO, 3eMIld,

U30JISIIHSL, BTOPOH MPOBOJI, 00MOTKa TpaHcopmaTopa. Tok onpeaensieTcs mo GopMyie:
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Pucynok 3.1 - CxeMa 3alIUTHOTO 3a3€MJICHUS:
a - MPUHIUIAAIIbHAS cXeMa; O - cXxeMa 3aMeleHus

A |
L -
ﬁrfi.

: n

Ng ,.
L3 3

¥

1 - KOpMyC JEKTPOYCTAHOBKH; 2 - 3a3€MJISFOIIMI TPOBOIHUK;
3 - 3a3emiuTelNb; 4 - MarucTpalibHas MoJjioca, COSIUHSIONIAs 3a3eMIUTENN
Pucynok 3.2 - CxeMbl 3a3eMIIEHHS] IEPEIBUKHBIX U CTAllMOHAPHBIX

YCTaHOBOK
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Hanpsioxenne npukocHoBenuss Upp ONpeesisieTcsl Kak pa3HOCTh MOTEHIMAIOB Ha KOPITyce
000pYI0BaHUS jop ¥ TIOBEPXHOCTH 3€MJIU |3, HA KOTOPOW CTOMT YEIJIOBEK.

Korma 3asemimTend HaXOsITCs Ha paccTosHUW Oosbiaie 20 M OT 000pyJdOBaHHS
norteHimaa j3 = 0 W pasHOCTh MOTCHIHUAIOB jop-j3 paBHA NAJCHUIO HAMPSIKCHUS Ha

3a3eMIISIOIIEM yCTPOMCTBE:

: : U
Upp 3 o) 3 7R :I%%' (3.2)
3 13

N3 dpopmymsl (3.2) creayer: yeM MEHBIIIE COMPOTHUBIICHUE 3a3eMJISIONIET0 YCTpoiicTBa Rs,
TEM MEHbIIIe HanpsiKeHue npukocHoBeHus Urp.

[lo mpaBuimam ycTpoHCTBa  3IEKTPOYCTAaHOBOK [l] compoTHBIEHHE 3a3eMIISIOIIETO
YCTPOICTBa, HCIOJIB3YEMOTO JJISl 3a3€MJICHHUS AJIEKTPOOOOPYI0BaHUS, T0JKHO ObITh He Oojee 4
Owm.

IIpu momHocTH reHepaTopoB M TpaHchopmartopoB 100 kBA u MeHee 3azemisioiiue
yCTpOICTBa MOTYT UMETH CONpoTHBIIEHKE HE Oosiee 10 Om.

[TosTOoMy, IpH HAJTMYMM 3AIMUTHOTO 3a3eMJICHUS, JaKe€ B CaMOM XyAIIeM cirydae (0OpbiBe
MPOBOJIA U MAJCHUU €r0 Ha 3eMIII0) HalpshKeHUE MPUKOCHOBEHHs Oy/neT HeOONbIINM, HapuMeED,
npu Upyp=380 B, R3=4 Om, Ry;3=100 Om, Upp=380/(1+100/4)=15 B, T.e. 6e30macHo.

Ecnu 3a3emimrenu OyayT pacioiokeHsl K 000pymoBaHuio Omke 20 M, TO MOTEHIIUAI j3
Oynet Oonbiie Hyms U HanpsbkeHue Upp OyIeT eliie MeHbIIe.

3.3 3anynenue, npuHuun aeiicteuss. HopmupoBanue R3 o 1 R3 0ot

3aHylleHMeM Ha3bIBACTCS IpEeIHAMEPEHHOE COCIMHEHHE YacTei JIIEKTPOYCTAaHOBKH,
HOPMAJIbHO HE HAXOJIIMXCS IOl HANPSHKEHUEM, ¢ TIYX03a3eMJICHHON HEHTpalbio reHepaTopa
wi TpaHchopmaropa B ceTax TpexdaszHoro Toka (puUCyHOK 3.3) MM C TIyX03a3eMJICHHBIM
BBIBOZIOM HCTOYHMKA OJHO(A3HOTO TOKA.

[Tpunun neiicTBUs 3aHYJCHHS 3aKII0YAeTCs B CIEAYIOIIEM: NMpHU 3aMbIKaHUHM (a3bl Ha
KOPITYC 3JIEKTPO0OOPYJO0BaHUS MOSBIsIETCs "TOK KOPOTKOro 3aMmbikaHus" Ixs (pucynok 3.3, myTh
TOKa TOKa3aH CTpelikaMH); OT Toka Iyx3 cropaer mpemoxpanutens [Ip u oTKiIHO4aeT
HOBPEXCHHYIO (pa3y OT CEeTH.

OOBIYHO TOCTEAOBATENBHO € NPEAOXPAHUTEISIMH YCTAaHABIMBAIOTCS ABTOMATHUECKUE
BBIKJTIOYATEIIH, KOTOPBIE, TPH MOSBICHHH TOKA KOPOTKOTO 3aMBIKaHUs, OBICTPO BBIKITIOYAIOT CPa3y
TpH ¢asbl.

Ilo ycnoBusiMm Oe3omacHOCTH BpeMsi CpabaThiBaHWs ABTOMATHYECKUX BBIKIIOYATEIEH

TOJKHO OBITH He Ooiee 0,2 ¢ B ceTsax ¢ da3HbIM HanpshkeHnem 220 B.

Tok KOpOTKOTr0 3aMbIKaHUA ONpeeNseTcs o popmyse:
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Ly =U,/ Zy, :Ucp/\/(RTP +R, +Ro)2 +(XTP)2 , (3.3)
rae I, - TOK KOPOTKOTO 3aMBbIKaHuUs, A;

U, - ¢da3Hoe HampshkeHUeE ceTH, B;

Z,._, - conpoTtupieHue nem "daza - Hyas", OMm,

XTP - MTHAYKTHBHOC COIIPOTUBJICHUA 0OMOTKH CHIIOBOTO

Tpancpopmaropa, Om;

e~

@ »- AKTUBHOE COIPOTHRBIICHHS (ha3HOTro MmpoBoaa, Om;

O ,- AKTUBHOC COIIPOTHUBIICHUS HYJICBOI'O IIPOBOJA, Om.

L 'Jl{.é, e
N Y
1 27
8

T

)

R;Q L -9 an;&‘r.é.o

1 - HyJIeBOI MPOBO; 2 - HYJIEBOH 3alIUTHBIN MPOBOJ; 3 - (ha3HBINA MPOBOT;
4 - HyneBoOM pabounii MPOBOJ; S5 - MPETOXPAHUTEND; 6 - BBIKITIOUYATENb;
7 - pyOMIBHUK; 8 - KOPITYC pacipeIeTuTeIbHOTO YCTPOUCTBA; 9 - kabenb;
10 - mrenicenbHast po3erka; 11 - KOHTaKT 3aHyseHus; 12 - BUiKa;

13 - 3anUTHBINA (3aHYJISIOIINN ) KOHTAKT 000pYI0BaHUS
Pucynok 3.3 - Cxema 3aHyJIeHHS IEKTPOOOOPYTOBAHUS:

(a - TpexdazHoe cTallMOHAPHOE NEKTPOOOOpyA0BaHHUE; O - CBETHIILHUK;
B - TIEPEIBIKHAS DJIEKTPOYCTAaHOBKA (HAIIPUMED, PyUYHOH UHCTPYMEHT)

JInst HaIe’)KHOCTH CTOpaHusl MpeaoXpaHuTesed TOK i3 MOMKEH MPEeBBINIATH TOK MJIABKOK
BCTaBKM HE MEHee 4YeM B 3 pas3a, a JJisi aBTOMAaTUYECKUX BbIKIto4aTtened - B 1,23...1,4 paza;
NPOBOJAMMOCTh  HYJIEBOTO TPOBOJA JOKHA ObITh HEe MeHee 50 % mpoBoaMMOCTH (a3HBIX
MIPOBOJITHUKOB, KPOME 3TOT0 JIOJHKHA 00€CTIeUnBaThCSl HEMPEPHIBHOCTh HYJIEBOIO MpoBoAa (T.€. B
HYJIEBOM MPOBO/IE 3aIIPEIIAETCs] YCTaHABINBATh MPEAOXPAHUTENN U BBIKIIOUATENH).

CnexyeT OTMETUTh, 4YTO NPU OTCYTCTBUU IMpeIOXpPaHUTENEH WIM aBTOMAaTHYECKHX
BBIKJTFOYATENICH ¥ 3aMbIKaHUM a3kl HAa KOPIYC HAMpPsHKEHHE MPUKOCHOBEeHHs Oynaer Bbimie 0,5
Ugp, uTO omacHo s jirofed. Kpome 31oro, mpoTekarolmuii B CETH TOK KOPOTKOTO 3aMbIKaHUSA
MOKET MPUBECTH K TIOXKapYy.

I[To IIYD [1] npu nuueriHoMm Hanpsbkenun 380 B compoTuBieHHE 3a3eMIISIONIETO
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yCTpOHCTBa HelTpanu Tpanchopmaropa R; o He nomxHO npesbimarh 4 Owm.

Ha BO3YIOHBIX JIMHUAX IMOBTOPHOC 3a3CMJICHUC HYJICBOrO mpOBOJAa MOOJIKHO

BBIMTOJIHATRLCS HAa BBOJAX B 3JaHHE, a TaK)Ke Ha KOHIAX JUHUHA M OTBETBJIECHUN AnuHOM O0osee 200
M. OO111e€ COMPOTUBIICHUE 3a3EMIISIFOIITUX YCTPOMCTB BCEX TOBTOPHBIX 3a3€MIIMTENIEH HYJIEBOTO
MpOBOJIa HE JOJKHO IpeBbimath 10 OM, mpu 3TOM CONPOTUBIICHUE PACTEKAHUIO TOKA KaXKJ0T0 U3

MOBTOPHBIX 3a3eMJIMTENEH JOJKHO ObITh He Oonee 30 Om.
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1 - Tpanchopmarop; 3...7 - aeKTpooOOpYyI0BaHKE; § - KOHTYP 3a3eMIICHUS (3aHYJICHHUS ),
pacToJIOKEHHBIA BHYTPH 3MaHus; 9 — 3a3eMIsiomuid mpoBoAHUK; 10 - 3a3emuurtenu (TpyObl),
BEPTHKAIBHO 3a0UTHIE B 3eMITIO; 11 - mosioca, CoeIMHSIONMIAs 3a3eMIIMTENH (TOPH30HTATIBHBIN

3a3€MJINTEND)
Pucynok 3.4 - CxeMbl 3a3eMJISIIOLIUX YCTPOMCTB MPH 3aHYJICHUU

BHGKTPOBaH_[I/ITHBIMI/I CpeaCTBaMM HA3bIBAKOTCSA H3ACIINA, CIIYXKAIIUC IJIA 3alUThI J'IIO,Z[CFI,
pa6OTaIOH_[I/IX C JJICKTPOYCTAHOBKAMHU, OT NOPAXKCHUA IJICKTPUYCCKUM TOKOM, OT BO3ACHCTBUS

3JEKTPUUYECKOMN AYTH U 3JIEKTPOMArHUTHOTO MOJIS.

OCHOBHBIMH 3JIEKTPOU3OIUPYIONTUMHU CPEACTBAMHU B JIEKTPOYCTAHOBKAX HAMPSHKEHUEM JI0
1000 B saBusAmOTCA: JOUAJIEKTPUUECKUE TEPUYATKH, CIECAPHO-MOHTAKHBIM HWHCTPYMEHT C
M30JMPOBAHHBIMU PYKOATKAMU, H30JIUPYIOLIUE KIICIHU, U30JUPYIOIINE U JIEKTPOU3MEPUTEIbHBIC
KJIen. J{OMOJHUTENbHBIMU 3aUUTHBIMU CPEJCTBAMU SIBJISIFOTCS: JUAJICKTPUUECKUE PE3MHOBBIC
KOBPHUKH, TUAJICKTPUICCKHE TAIOIIN 1 H30JIMPYIONIUE TTO0ICTaBKH.

B xoxe nmpaktuku B OOO «Kackaa-OHeprocerb» pacCMOTPEHbI BOMPOCHl KOHCTPYKIIUU
CUJIOBBIX TpaHC(HOPMATOPOB, MPUMEHIEMBIX HAa LIEXOBBIX TPAHC(HOPMATOPHBIX MOJCTAHIIUAX IS
BBIPA0OTKH W TMEpeIauu AIEKTPUIECKON dHEpruu norpeburensm mnexa. [IpuBeneHsl ocoOeHHOCTH

KOHCTPYKLUHU TpaHC(HOPMATOPOB, UCTIONb3yeMbIX B ceTsax 6(10) kB.
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OO6yuarommiics Jlromuna E.A.

(moarKch) N.0. damunus
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4. 3ak/Ir09eHHe PYKOBOIMTE/ISI OT OPraHUu3anuu

B mnepBeie guu mnpaktukn B kommanuu OOO «Kackana-DHeprocerb» CTYIEHT
03HAKOMWJICS C MPaBUJIAMH TEXHHKHU 0€30MacHOCTH, MPOIeHb HeOOXOIUMbIE HHCTPYKTAXKH,
paccMOTpeHa ¥ U3y4usl IPUHIIUIIBI Tepeadun U pacipeiesieHUs dJIEKTPOIHEPTHH.

Jlanee, CTyIeHT CMOT HM3y4YUTh TEXHHYECKash JIOKYMEHTalus TI0 CcXeMaM
NEPCIIEKTUBHOTO  PAa3BUTHUS, T[EPCHEKTUBHBIM IJJaHAM  TEXHUYECKOTO  pPa3BUTHS U
COBEPILICHCTBOBAHUSl TPOU3BOJCTBA, PEKOHCTPYKILUHU, TEXHUYECKOTO IEPEBOOPYKEHUS U
moepHu3auu oodopynoBanus OO0 «Kackan-DHeproceTsy.

3apexkomMeHA0Ba)I ce0si KaKk OTBETCTBCHHBIM W BHHUMATEIBbHBIA PAaOOTHUK KOMIAHUHU
000 «Kackan-Oueprocerb». Ob6nagaeT TaKMMH JUYHOCTHBIMU U JIETIOBBIMHU KayeCTBAMH Kak
KOMMYHHKA0ETbHOCTD U IIeJIeyCTPEMIICHHOCTh B IOCTHKEHUHU TTOCTABICHHOMN IIEJIH.

3a BpeMsa mpoxoxaeHus npaktuku B kommanun OOO «Kackag-OHeprocers» 10
anpecy: ropoa Kamyra, MockoBckas yi., a. 302, opuc 22a CTyA€HT MOKa3ajd OTIUYHBINA
YpOBEHb TEOPETHYECKOW IMOATOTOBKH, MPO(PECCHOHAIbHOE yMEHHE MPUMEHUTh U
MCIIOJIb30BATh 3HAHMS JJIs1 PEIICHUS TOCTABJICHHBIX MPAKTUYECKUX 3a/1a4:

— MIPUOOPETEHHE OIBITA MPAKTUYECKOH pabOoThI 1O CIIEIHATLHOCTH;

— OCBOCHHE Ha TMPAKTUKE YCTPOMCTBA M PAOOTHI IEKTPOTEXHUUECKUX YCTPOUCTB, a
TaK)Ke UX MapaMeTpoB U METOJIOB BbIOOpA;

— U3y4YeHHUe MPaBUI TEXHUKU O€30MaCHOCTH MPH IKCILTyaTallly JIEKTPOYCTAaHOBOK;

— TMOATOTOBKA M CUCTEMATH3aIUsl HEOOXOAMMBIX MaTEPHANIOB ISl MIOATOTOBKH OTYETa
M0 MPOXOXKIEHUIO MPAKTUKH.

Ha IpakTuKe B KOoMHaHUM OOO «Kackag-Oueprocers» AESITEIbHOCTBIO CTYJICHTA OBLIO

BBINOJIHEHHE BCEX MPOCHO U MOPYUEHUH PyKOBOIUTES.

OOyuarormuiicst o UToram MPOU3BOJICTBEHHON MPAKTHKH (IIPOEKTHAsI) 3aCITy>KUBAET OLIEHKY

«OTIHUYHO).

UecnokoB Asnekcanip I'eHHa1beBUY

HNata: 04 urons 2025 r.




5. OcHoBHBIE pe3y/IbTaThl BHINOJHEHUS 32JaHUS HA PAKTHKY

B aToM paspene oOyuwaromuiicsi ONMHMCHIBACT PE3yJbTaThl aHaIM3a (AHAJTUTUYECKON YacTH
paboT) U pe3yabTaThl PelICHUs 3a7a4 M0 KaKIOMY U3 MTyHKTOB 33/I1aHUs Ha MPAKTUKY.

Texkcr B Tabmuie nHaOupaetrcs mpudrom TimesNewRoman, pasmep 12, odbopmiienne —
00BIUHOE, MEKCTPOUHBIN UHTEPBAN — OAMHAPHBIN, OTCTYT MEPBOM CTPOKH ad3alia — HeT.

Nen/m Pe3y.]1])TaTI)I BBIIMOJIHCHHUSA 3aITaHUA MO NPAKTHKE

1 CocraBneHo o01iee Oonucanue MPeAnpHUsITHS (OpraHU3allii) — Ha3BaHHE,
MECTOTIOJIOXKEHUE, COOCTBEHHHK, CTaTyC. VI3ydeHbl HarpaBlIeHUs IeSTETbHOCTH
MpeanpusATHs (OpraHU3aIiH), CTPYKTYPHOM CXEMBbI yIPaBIEHUS €r0 MOAPa3ICICHUSIMH,
ciyx0aMu ¥ OTAeNaMu opranu3anuu. F3y4eHbl OCHOBBI IPOU3BOICTBA IJIECKTPOIHEPTHH,
ANEKTPOCHAOKEHMS, HOPMATHUBHBIX MTOKA3aTeIe KaueCcTBa IEKTPOIHEPTUN

2 N3ydyeHne HCTOYHUKOB NOJyuyeHUs HUHPOpMauu [ pa3padOTKU aHATUTUYECKUX
MaTepHuaioB B 00JaCTH CO3aHUS MPOEKTOB CUCTEM DJIEKTPOCHAOKEHUSI TIPEITTPUSITHS.
O06ocHOBaHME aKTyaJIbHOCTH, ONPEICICHHS TEOPETUUECKONW U TIPAKTUICCKON 3HAUUMOCTH
n30paHHOM TeMbI Hay4HOTo HccieaoBanusa. OxapakTepu3oBaHa CYIIECTBYIOIIAs CUCTEMA
aneKkTpocHaOxkeHus: mpennpusaTus. llpoBegeHn aHamuM3 CYIIECTBYIOIIEH CHCTEMBI
ANEKTPOCHAOKEHHS TpeAnpusaTusi. PazpaboTaHbl M MPEANOKEHBI MPOCKTHHIE PEIICHHUS
CHCTEMBI AJIEKTPOCHAOKEHUS PEATIPUSITUS

3 [IprMmeHeHbl METOBI pacueTa JIEKTPUUECKHUX HArPY30K y3JI0B AIEKTPUUECKUX CETEH,
METOBI MOACTHUPOBAHUS CETEH NPU PEHICHUH MPO(HEeCCHOHAIBHBIX 3a/1a4, OCHOBBI
TEXHUYECKOro 000CHOBaHUS MIPOEKTOB BBO/Ia 0OBEKTOB HOBOI'O CTPOUTENILCTBA U
TEXHOJIOTUYECKOT0 NPUCOEANHEHMS K JIEKTPUUECKUM CETSAM, METO/Ibl PEHOBALIUHU B YaCTH
CHCTEM 3JIEKTPOCHAOKEHUS

4 [Tomyyenb!  6a30Bble  HAaBBIKM  HPOEKTHPOBAHUS  OOBEKTOB  MPO(ECCHOHAIBHON
JesTeNbHOCTH, 0a30BbIC HABBIKM AaHaJIM3a HPUMEHHUMOCTH HOPMATHBHO-TEXHHYECKOU
JOKYMEHTAIH, 0a30Bble HABBIKM COCTABICHHS W NMPUMEHEHHS TEXHUYECKOTO 3a/laHus,
OCHOBAaHHBIX Ha [IOHUMAaHUM B3aMMOCBSA3M 3aJad TEXHOJIOTMM 3KCIUIyaTallud M
IIPOEKTUPOBAHMSI CUCTEM 3JIEKTPOCHAOKEHHUSI

5 [IpuMeHeHne TeXHOJIOTUNH OOCTY)KMBaHUST M PEMOHTA CHCTEM JJICKTPOCHAOXKEHUS
MIOCTPOCHHBIX HA OCHOBE MPUMEHEHHUS TEXHUYECKOrO 3aJaHusl K MPOEKTUPOBAHUIO
00BEKTOB MPOPECCHOHATBHOMN AEITETbHOCTH

6 IIpuMeHeHHEe METOAOB M TEXHUYECKUX CPEICTB HUCIHBITAHUN M JIUAarHOCTUKU CUCTEM
AJIEKTPOCHAOKEHHUsI, B COOTBETCTBUH C MPOEKTHOW JOKYMEHTAMEH M TEXHUYECKUM
3aJJaHleM K 00BEKTaM MPOESKTHPOBAHUS MPO(PECCHOHANTBHON eI TeTbHOCTH

7 [Tomydyenbl 0a30Bble  HABBIKM  IPOEKTUPOBAHUA  OOBEKTOB  MpodeccHOoHANbHOM
NesTeNbHOCTH, 0a30Bble HAaBBIKM aHaJIM3a NPUMEHHMMOCTH HOPMATHBHO-TEXHHUYECKOH
JOKyMEHTAlMK, 0a30Bble HABBIKM COCTABICHMS W NPUMEHEHUS TEXHUYECKOro 3a/laHus,
OCHOBAHHBIX Ha TIOHUMAaHMM B3aMMOCBS3M 3aJjad TEXHOJOTHM SKCIUIyaTallud U

MMPOCKTUPOBAHUA CUCTEM 3HeKTp00Ha6)KeHI/I$I
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6. 3ak1r0uenue pykooauresst or UHcTuryTa

PyxoBoautens or UHCTUTYTa JaeT olleHKY paboTe 00ydaroierocs ncXoas U3 aHajln3a oT4yeTa
0 MPOXO0KJIEHUHU NMPAKTUKY, BbIcTaBsAs Oamt oT 0 1o 20 (rae 20 yka3bIBaeT Ha MOJHOE COOTBETCTBHE
KputepHio, 0 — MOJHOE HECOOTBETCTBHE) MO KaXJIOMY KpuTepuio. B ciyuae BbICTaBieHHs Oana
HIKE MSTH, PYKOBOJUTEII0 PEKOMEHIYETCS C/IeJIaTh KOMMEHTapHUH.

Ne T — bana KomMenTapumu
puTep (0...20) (mpu HeOOXOTUMOCTH)

1 IlonuMmanue 11e1u ¥ 3a7a4 3aJJaHNA Ha
MIPAKTHUKY.

2 ITonmHOTa ¥ KAYECTBO BBLIITOJTHEHHS
HHIAWBUAYAJIbHOI'O 3aJaHUA U OTYCTHBIX
MAaTCPHaAJIOB.

3 Bnanenue npodeccuonaibHOM
TEPMHUHOJIOTUEN NP COCTABIECHUHU
OTYeTA.

4 CooTBeTcTBHE OTYETA O MTPAKTUKE
TpeOoBaHUSAM OPOPMIICHHUS OTUYETHBIX
JIOKYMEHTOB.

5 Hcnonp3oBaHue HCTOYHUKOB
uH(popmaImu, T0KyMEHTOB,
o6ubnnorevynoro GoHa.

CymmMmapHblii 6am:

Oco00e mHeHue pykoBoauTes oT UHcTuTyTa (MpU HE00X0AMMOCTH):

OOyuaromuiics Mo UTOraM NMPOU3BOACTBEHHON MPAKTUKU (MPOEKTHAs) 3aCITy’KUBAET OLICHKY
« ».

« » 202 r.

PykoBogurens ot MHCTHTYTA

(HOI[HI/ICL) N.0. Gamunus
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