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JIMCT aKTyaJI3anuu padoyeil mporpaMmbl

PaGouag nmporpanmma mepecMOTpeHa, 06CcyKIeHa U 000peHa AT peamsatuu B 2021 - 2022
yueGHOM TOAY Ha 3acefaHiH KadeApsl MeTalmypriy H CTaHAapTH3aIFH

Ilporokomor 15.10.2021r. Ne 2

3aB. Kadeapoit C?:, W C.M. TOlOBH3HHH

PaGouag nmporpammia epecMoTpeHa, 00cykKIeHa H ojo0peHa AId peamsatmu B 2022 - 2023
yueGHOM TOAY Ha 3acelaHiy KadeaApsl MeTalTypriy i cTaHAapTH3ALFH

[Ipotoxomor 207 - oNe. 4
3aB. Kadenpoit C.M. l'onoBusHHH

PaGouag nmporpammia epecMoTpeHa, 00cykKIeHa 1 0o0peHa And peamsaimu B 2023 - 2024
yueGHOM TOY Ha 3acemaHny Kadenpsl MeTauTyprun H cTaHAapTH3alHH

[Iporoxomor 20 ;. Now=,
3aB. Kadenpoit C.M. l'onoBusHIH

PaGouad nporpaMma repecMoTpeHa, 00Ccy A IeHa H 0400peHa AL peaisaluu B 2024 - 2025
yueGHOM TOIY Ha 3acelaHuH Kadeapbl MeTalTypriy U cTaHIapTH3AIHH

[Iporoxkomor 200 T Noo

3aB. kadempoit C.M. lNonopusHuH
PaGouag nmporpammia epecMoTpeHa, 00cykKIeHa H ojo0peHa A1d peamsaimn B 2025 - 2026
yueGHOM TOY Ha 3acemaHuy Kadenpsl MeTauTyprum 1 cTaHAapTH3alMH

[Iporoxkomor 20 ap Noo- 5
3aB. Kadempoit C.M. lNonoBusHNH




1. O01muMe MoJ10KeHUSA

Llenpro rocy1apCcTBEHHONW UTOTOBOM aTTECTALlMU SIBJSIETCS YCTAHOBJIEHUE COOTBETCTBUSA
YpOBHS  TpO(ecCHOHATBLHOW  MOJATOTOBKM  BBIMYCKHUKOB  TpeOOBaHUSAM  (hefepajbHOTO
rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA.

bakamaBp mo HanpaBienumro moxarotoBkn  13.03.02  DmekrposHepreThka  H
9JIEKTPOTEXHUKA JOJDKEH OBbITh MOJTOTOBJIEH K pEIIeHHI0 MNpo¢ecCHOHATIbHBIX 33aJad B
COOTBETCTBHU C MPOQPHIBHON HaNpaBIEHHOCTHIO 00pPa30BATEIbHON MPOTPAMMBbl DJIEKTPOTIPUBO/T
Y aBTOMATHKA U BUJaM Npo(GEeCCHOHAIBHOMN 1€ATeIbHOCTHU

-Hay4YHO-UCCIIeI0BATEIbCKAS;

-IIPOEKTHO-KOHCTPYKTOPCKAs;

-IIPOU3BOJICTBEHHO-TEXHOJIOTMYECKas,

-MOHTa>XHO-HaJIaJI0YHas;

-CEpBUCHO-IKCIUTyaTallMOHHAS.

B pesynbrare ocBoeHuss mucumiumHbl (Moayss) «lloaroroBka k cpade W caada
roCyJapCTBEHHOTO 3K3aMEHay 00YyJaroIIMNACS JOJDKEeH 001a/1aTh Cle Y OUMMHI KOMIIETCHIIUSIMU:

Konx naaukaropa NHaukaTop AOCTHKEHUST KOMIICTCHITUI

VYK-1 CrnocobeH oOCylecTBIATh MOUCK, KPUTHYECKHMH aHaldu3 M CHHTE3 WH(pOpMalUH,
IPUMEHSTh CUCTEMHBI TOJAXO JUIsl PEIICHHs] NOCTaBJIECHHbIX 33/1a4

VK-1.1 Ananmusupyer  3ajady, BblAensss  ee  0a30Bble  COCTaBIIIONIME,
paccMaTpuBaeT M TpEJIaraeT  BO3MOXKHBIE€  BAapUAHTBl  PEILCHUS
NOCTaBJICHHOM 3a/1a4M, OIICHUBAsI UX TOCTOMHCTBA M HEJOCTATKH

VYK-1.2 Omnpenensier, UHTEPIPETUPYET M PAHKUPYeT HH(POpMAIHIO, Tpedyemyro
JUI pelICHHs] MOCTABJICHHOW 3aJayu; OCYILECTBIISIET MOUCK MH(pOpMAIU
[0 Pa3JIMYHBIM THUIIAM 3aIIPOCOB

VYK-1.3 IIpu  oOpaGotke wuHpoOpMamuu  OTAMYAeT  (GakThl OT  MHEHUH,
UHTEPIIPETALNHI, OLIEHOK, (OPMHUPYET COOCTBEHHBIE MHEHUS U CY>KICHUS,
apTYMEHTHPYET CBOM BBIBOJIbI U TOUKY 3PCHUS

YK-2 Cnocoben ompenensTh Kpyr 3agad B paMKaxX TOCTaBICHHOW IIeM W BbIOHpaTh
ONTUMAJIbHBIE CTIOCOOBI MX PEIICHHS, UCXOAS U3 JCUCTBYIOUIMX MPAaBOBBIX HOPM, UMEIOIIUXCS
PECYPCOB ¥ OIrPAHUYCHUHN

YK-2.1 Omnpenensier Kpyr 3ajad B paMKax IIOCTaBJICHHOM LEIM M Hpejjaraer
cnocoObl WX pelmeHus W OXXHUIAaeMble pe3ysbTaThl; OICHHUBAET
IPEJUI0KEHHBIE COCOObI ¢ TOYKH 3PEHHUSI COOTBETCTBHUS IISITH IPOEKTA

YK-2.2 [Imanupyer peasm3anuio 3aj1ad B 30HE CBOEH OTBETCTBEHHOCTH C YYETOM
HMEIOMIMXCS PECYPCOB U OTPAHNYICHUMN, ICHCTBYIOIIMX IIPABOBEIX HOPM
VK-2.3 BremosmsgeT 3amaum B 30HE CBOEM OTBETCTBEHHOCTH B COOTBETCTBUH C

3aIJIaHUPOBAHHBIMU PE3YJIbTaTaMU U NPCACTABIIACT PE3YJIbTAThl IMPOCKTA,
npeajara€t BO3SMOXKXHOCTH UX HCIIOJIb30BaHUA /U COBCPIICHCTBOBAHHUA

YK-3 CrnocobeH oCymecTBISATh COIMAIbHOE B3aUMOJICHCTBHE W PEaTM30BHIBATH CBOIO POJIb B
KOMaHze
YK-3.1 Omnpenenser CBOK poOjb B COLMAILHOM B3aUMOJCHCTBUM M KOMaHIHOMU
paboTe, HUCXOIsil W3 CTPATETHM COTPYJHUYECTBA JUIA JOCTHIKCHUS
MOCTaBJICHHON LEJH;, CTPOUT MPOAYKTHBHOE B3aHMOJECHCTBHE C yYETOM
HOPM M VCTaHOBJIEHHBIX NPaBWI KOMaHIHON pPaOOTEI

VK-3.2 [Ipu peamuzanuu CBOEH pOJMM B COIMAJIBHOM B3aMMOJICHCTBHH H
KOMaHAHONH paboTe yYHUTHIBA€T OCOOEHHOCTH TIOBEIEHUS M HMHTEPECHI
IPYTUX YYaCTHHKOB, aHAIU3UPYET BO3MOXKHBIC TOCIEICTBUS JUYHBIX
JICHCTBUI

YK-3.3 OcymiectBister oOMeH HMHpOpMaIMel, 3HAHUSAMU U ONBITOM C YJIEHAMHU
KOMaH/Ibl; OIICHMBAET WJEH APYTHX YJICHOB KOMAHIbI IS JAOCTHKCHHUS
MOCTABIICHHON LIEIIN




VYK-4 Crioco0GeH 0CyIecTBIISTh ASIOBYI0O KOMMYHHKAIMIO B YCTHOM M MUChbMEHHOU (opmax Ha
rocyiapctBeHHOM s13bike Poccmiickoii denepanuy 1 nHOCTpaHHOM(BIX ) SI3bIKe(ax)

YK-4.1

BoeiGupaeT cTtunab 00IICHUS HAa PYCCKOM S3bIKE€ B 3aBUCUMOCTH OT LIEJU U
YCJIOBUHM MapTHEPCTBA; aJAalTHPYET peub U CTUIb OOIICHHS K CUTyalUsIM
B3aUMO1€HCTBUS

VYK-4.2

Bener nenoByro nepenucky Ha pyCCKOM M MHOCTPAHHOM SI3bIKAX C y4ETOM
OCOOCHHOCTEW CTUJIUCTHKUA O(PHUIIHAIBHBIX IMHCEM W COLMOKYJIBTYPHBIX
pa3anIui

YK-4.3

Beimonasier  ans JMYHBIX 0 1ened  mepeBoa  OQUIMANBHBIX U
npoeCCHOHATILHBIX TEKCTOB C HWHOCTPAHHOTO S3bIKa HAa PYCCKUH, C
PYCCKOTO S3bIKa Ha MHOCTPAHHBIM

VK-4.4

[TyOnuuHO BBICTYHAaeT HAa PYCCKOM SI3bIKE, CTPOMUT CBOE BBICTYIUICHHE C
Y4YETOM ayJIUTOPHUH U LIeJIU OOLICHHS

YK-4.5

VYcTHO NpeaAcCTaBIACT PE3YJIbTAaThbL CcBOECi ACATCIIbHOCTH HAa HHOCTPAHHOM
SA3BIKC, MOXKET IO AACPKATH pa3roBop B XO0A€ UX O6CY)KI[€HI/ISI

VK-5 Crocoben B

OCIPUHUMATh MEXKYJbTypHOE pa3HoOoOpa3ue oOIecTBa B COIHANBHO-

HCTOPHUYCCKOM, OTHYCCKOM U d)I/IJ'IOCOd)CKOM KOHTCKCTax

YK-5.1 AHaIM3UpYyeT COBPEMEHHOE COCTOSHHE OOIIecTBA HAa OCHOBE 3HAHUS
UCTOPHYECKOW PETPOCIICKTUBBI M OCHOB COIMAIILHOTO aHAJIM3a

YK-5.2 WuteprpetupyeT mnpoOIeMbl COBPEMEHHOCTH C TO3MIHA JTHKU U
(bunocoh KX 3HAHUI

YK-5.3 JlemoHCTpUpyeT mMOHUMaHHE OOmEero u OCOOEHHOTO B  Pa3BUTHUHU

[IUBUIIM3AIINH, PENIUTHO3HO-KYJIBTYPHBIX OTIHMYUN U IIEHHOCTEHN JIOKATBHBIX
KYJIBTYD

VYK-6 Cnocoben yYOpaBJEITb CBOUM BPCMCHCM, BBICTPAUBATH W PCAJIM30BBIBATH TPACKTOPUIO
CcaMOpa3BUTHUA Ha OCHOBC IIPHMHIIUMIIOB 06p3.30BaHI/I$I B T€UCHHE BCEH KU3HU

VK-6.1 Hcnons3yeT WHCTPYMEHTHI W METOIbI YMPABICHUS BPEMEHEM TIpU
BBITIOTHEHUH  KOHKPETHBIX  3a7ad, [MPOEKTOB, TMpPH  JOCTIKEHUU
IIOCTABJICHHBIX LICJICH

YK-6.2 Onpenensier TPHUOPUTETH COOCTBEHHOUW JAESITENBHOCTH, JIMYHOCTHOTO
pa3BHUTHS U IpOGhECCHOHAIBHOTO POCTA

YK-6.3 OuenuBaer TpeOOBaHUS PbIHKA TpyJa U NPEJIOKEHUS 00pa30BaTEIbHBIX

YCIIYT IS BRICTPAWBAHUSI TPACKTOPHU COOCTBEHHOTO MPOQECCHOHATBHOTO
pocra

VYK-7 Cnocoben mnonaepkuBarh JOJDKHBIM YpOBEHb (U3MUECKOW MOJITOTOBICHHOCTH I

o0ecrieueHus moJIHO

LEHHOM COIMaILHON U TpodheCcCHOHATLHON eI TETLHOCTH

YK-7.1

Breibupaer 3m0poBbecOeperaronue TEXHOJOTHUH  JUJIS  TIOJJIEPIKAHUS
3JI0pOBOTO 00pa3a >KM3HH C Y4eTOM (PU3HOJOTUYECKUX OCOOEHHOCTEH
OpraHM3Ma M YCIOBHHU pean3aui nIpohecCHOHATBHOHN NesITELHOCTH

YK-7.2 [Inanupyer cBoe pabouee u CcBOOOJAHOE BpeMs Uil ONTUMAIBLHOTO
coueTaHusi (PM3MYECKOW W YMCTBEHHOW HArpy3KH M 0OeCIeUeHUs
paboTOCIOCOOHOCTH

YK-7.3 CoOmotaer W mpomaraHaupyeT HOPMBI 3I0pPOBOTO 00pa3a KHU3HU B

Pa3IMYHBIX ) KU3HCHHBIX CUTyalusiaX U B HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

VK-8 CnocobeH co3maBaTh W MOAJACPKUBATH B MMOBCEIHEBHON XU3HU M B MPO(ecCHOHATBbHOM
JeSITEeNbHOCTH 0€30MacHbIe YCIOBHS JKU3HEICATEIBHOCTH Il COXPAHEHUS! MPUPOTHON Cpembl,

oOecrnieueHust ycToi

YHUBOI'O Pa3BUTHUA O6H.I€CTB3., B TOM 4YHUCJIC IIpU YI'pO3€ U BO3HUKHOBCHHH

YpE3BBIUANHBIX CUTYAIIMH U BOCHHBIX KOHd)J'II/IKTOB

YK-8.1 AHanu3upyeT U uAeHTUPUIUpPYET PaKTOPBI ONIACHOTO M BPEIHOTO BIUSHUS
3JIEMEHTOB Cpebl OOUTAaHUS (TEXHHUYECKHMX CPEACTB, TEXHOJIOTMYECKHX
IPOLIECCOB, MAaTepUAIOB, 3JaHUM M COOPYXKECHHMH, TPUPOJHBIX H
COLIMAIbHBIX SIBIICHHI )

VYK-8.2 BeisiBisier npoOiemMsbl, CBA3aHHBIE ¢ HAPYIICHUSAMU TEXHUKHA 0€30MacHOCTH

Ha pa6oqu MCCTC; Mpeajiaract MCPOIPHUATUAX TIO0 MNPCAOTBPALICHUIO

qpe3BLUANHBIX CUTYAIUi




VK-8.3

Pazwsacuser npaBujia MNOBCACHUA IIPHU BO3HUKHOBCHUU I-Ipei_?»BI:I‘-IEIf/’IHInIX
cmyaunﬁ INPpUPOAHOTO W TCXHOICHHOI'O IIPOHUCXOKIACHHA, OKa3bIBACT
IICPBYIO IIOMOLIb, OIMMCBIBACT CITIOCOOBI y4acTusd B BOCCTAHOBHTCJILHBIX
MCPOIIPHUATHAX

YK-9 Cnocoben npuHIMaTh 000CHOBAaHHBIE YKOHOMHUYECKUE PEIICHUS] B Pa3IMUHBIX 00JIACTAX

KHU3HEIEATEIbHOCTU

VK-9.1 [lonumaer  PKOHOMMYECKHE  3aKOHBI, KaTerOpuM W  MPUHLUIGL,
BO3MOKHOCTH WX  HCHOJB30BaHMS B pa3lUMYHbIX  oO0JacTax
KU3HEIEITEIbHOCTH

YK-9.2 Hcnonp3yeT HKOHOMHYECKHWE 3HAHUS [JJIsl MPUHATHS O0OOCHOBAHHBIX

OKOHOMMWYCCKUX DCIHCHPIP'I B pa3JIMYHbIX 00J1aCTIX KU3HEACATCIbHOCTH

YK-10 Cnoco6eH hopMHpOBATh HETEPIHMOE OTHOIICHUE K KOPPYIIIHOHHOMY TOBEICHHIO

YK-10.1 Onpenenser Kpyr KOPPYNIIMOHHBIX PUCKOB B paMKaX IMOCTABIICHHOM IICNIH
U TpeasiaraeT crnocoObl HUX YCTpaHEHHs, OIIGHMBAeT C IO3ULUU
AHTHKOPPYMIIMOHHOIO 3aKOHOJATENILCTBA

YK-10.2 [Inanupyer peanuzanuio 3ajad B 30HE CBOECH OTBETCTBEHHOCTH C YUETOM

HMCHOMIUXCA pECYypCOB U OI’p&HH‘ICHHﬁ, I[eﬁCTBYIOHlHX IIPaBOBbLIX HOPM

AHTHUKOPPYHNIIHOHHOI'O 3aKOHOJATCJILCTBA

I1IK-1 CriocoGHOCTh MOATOTOBHUTH OTYET O MPOBEACHHOM O0OCIETOBaHUM O0OpYIOBaHMSA, IJIS
KOTOPOTO pa3pabaThIBaeTCsl CUCTEMA HJICKTPONPUBOAA

IK-1.1

OuenuBaer COCTOSIHUE o0opynoBaHus IS NOCJIEIYIOLLETO
IPOEKTUPOBAHMSI CUCTEMBI 3JIEKTPOIIPUBO/1A
[IK-3 CnocoOHOCTb BBINOJHUTH MPOEKTHBbIE pEIIeHHs OTICNBHBIX 4YacTell CHCTEMBbI
JJIEKTPOIPUBOAA
I1K-3.1 Pemraer mpodeccroHanbHple 33aYd UL POEKTUPOBAHHS OTIEIBHBIX

JacTEH M Y3JI0B CHCTEMBI DJICKTPONIPHUBOIA

[IK-4 CnocoGHOCTh TOATOTOBHUTH KOMIUIEKT KOHCTPYKTOPCKOHM ITOKyMEHTAIlMM 3CKH3HOTO,
TEXHUYECKOTO M pPab0Uero NpoeKTOB CHCTEMBI DJICKTPOIPUBOIA

[IK-4.1

Ocy1ecTBiIsieT NOArOTOBKY KOMIUIEKTa KOHCTPYKTOPCKOM TOKYMEHTAlMH,
TEXHUYECKUX U padOYuX MPOEKTOB CUCTEMBI JIEKTPOIIPHUBOIA

OIIK-1 Cniocoben 1t

OHUMATh MPUHIUIIBL pa6OTI)I COBPCMCHHBIX I/IHCI)OpMaIII/IOHHI)IX TEXHOJIOTHI

1 MCII0JIBb30BATh UX AJISI PCIICHUSA 3aJa4 HDOd)CCCI/IOHaJIbHOfI JACATCIBHOCTHU

OIlK-1.1 OcymiecTBIsIET TIOUCK, aHAIN3 U CUHTE3 MH(GOPMAIMU C UCTOJb30BAHUEM
MH(QOPMAILIMOHHBIX T€XHOJOTHH

OIIK-1.2 [Ipumensier TexHonorun oOpaOOTKM JaHHBIX, BBHIOOpA JAHHBIX IO
KpUTEpUSAM; CTPOUT THUIIMYHBIE MOJENM PEIICHUs MPEAMETHBIX 3aJad Io
W3yYEHHBIM 00pa3nam

OIlK-1.3 Hcnonp3yer coBpeMeHHble HH()OPMAIMOHHBIE TEXHOJIOTUU IS pPEeLIeHUS

3a1a9 IpoGeCCHOHATLHON ACATCIIPHOCTH

OIIK-2 CnocoOeH pa3pabaTeiBaTh aqrOPUTMbI U KOMITBIOTEPHBIC MPOTPAMMBI, IPUTOIHBIC JJIS
MPAKTUIECKOTO IPUMECHEHHUSI

OIIK-2.1 IIpuMeHsieT OCHOBHBIC aITOPUTMBI K PEHICHHUIO MPHUKJIATHBIX IPOrpaMm

OIIK-2.2 Ucnonsizyer CHUCTEMBI MpOrpaMMHUPOBAHUS TSt pa3paboTKu
KOMIIBIOTEPHBIX MTPOTPaMM

OIIK-2.3 PazpabaTeiBaeT  KOMIIBIOTEpHBIE  NPOTPAaMMbI,  NPHUTOAHBIC IS

MNPAKTHYICCKOI'O IIPHUMCHCHUA

OIIK-3 CnocobOeH mpuMeHSTh COOTBETCTBYIOMIUI (DU3MKO-MaTEMaTHYECKUN ammapaT, METOIbI
aHalM3a M MOJEIHUPOBAHUS, TEOPETHUUECKOTO M SKCHEPUMEHTAIBHOTO HCCJEIOBaHUS MpH
peleHun Npo(hecCHOHANBHBIX 3a/1a4

OIIK-3.1

Hcnonb3yeT MeToabl
npodeccnoHambHBIX

aHaJiM3da MW  MOJCIHUPOBAHHA TIpU PCHICHUU
3aaad, MOJCIIMPOBAHNUN )51 IMPOCKTUPOBAHUN

OHCPIoCUCTEM




OIIK-3.2 CrnocobeH TpUMEHATh COOTBETCTBYIOIIMH  (DPU3MKO-MaTeMaTHYECKUI
anmapar MpH TEOPETHYECKOM M HIKCIEPUMEHTAJbHOM HCCIEIOBAaHUH B
PELICHUH 3a/1a4 YHEProcOep eHKeHNs

OIIK-4 CnocoOeH UCToIb30BaTh METO/IBI aHAIN3a U MOJEIUPOBAHUS JICKTPUIECKUX IIETIeH U
AIIEKTPHYECKUX MAIIUH

OIlK-4.1 CnocobeH oleHHMBaTh NapaMeTpbl HOPMAaJIbHBIX U aBapUHHBIX PEXKHUMOB
3JIEKTPUYECKUX LIeNed U MallMH C KCIOJIb30BAaHHMEM METOJOB aHalu3a U
MOIEJTMPOBAHUS

OIIK-4.2 Pa3pabateiBaeTr MepompusiTHs IO YIy4YIIEHHIO TIOKa3aTejled KauecTBa

pabOTHI AJICKTPHICCKUX TIETICH M MaIlIUH

OIIK-5 CnocobGeH WHCMOIB30BaTh CBOWCTBA KOHCTPYKIIMOHHBIX W JJIEKTPOTEXHUYECKUX
MaTepHajoB B pacyeTax MapaMeTpoB U PeKUMOB 00OBEKTOB MPOGECCHOHAIBHOM JesTENbHOCTH

OIIK-5.1 Hcnonp3yer mpodeccnoHanbHble 3HAHUS CBOMCTB KOHCTPYKIMOHHBIX M
3JIEKTPOTEXHUYECKUX MaTepHajoB B pacuerax napaMeTpoB
SKCIUTYaTalMOHHBIX PEXHMOB

OIIK-5.2 CrnocobeH  OCYWIECTBIATh BBIOOP  AJEKTPOOOOPYIOBAHUS  OOBEKTOB
npo(eCCUOHATBHOM JEATEIBHOCTH C YYETOM CBOMCTB KOHCTPYKIIMOHHBIX U
IEKTPOTEXHUYCCKHX MaTEPHAJIOB

OIIK-6 Cmnocoben MNpOBOAUTL HU3MCPCHUSA DJICKTPUUYCCKUX W HEIJICKTPHUUCCKUX BCINYHUH
IIPUMCHUTCIIBHO K 00BbeKTaM HpO(i)eCCI/IOHaJ'IBHOI\/'I JCATCIIBHOCTU

OIIK-6.1 Omnpenensier cnocoObl, HEOOXOIUMBIN 00BEM U OCYIIECTBISET U3MEPEHHUS
(bU3MUECKNX BEITUYHMH Ha 00BEKTaX DICKTPOIHEPTETHKU

I[IK-2 CnocoOHOCTh NoATOTOBUTE TCXHHUYCCKOC 3aJaHUMC Ha pa3p360TKy CHUCTEMBI
QJICKTPOIIPpHUBO A

IK-2.1 OcyiecTBiasieT MOATOTOBKY TEXHHYECKOTO 3aJaHus Ha pa3pabdoTKy
CUCTEMBI DJICKTPOTIPUBOIA

[IK-4 CnocoOGHOCTh TOATOTOBHUTH KOMIUIEKT KOHCTPYKTOPCKOHM TOKyMEHTAIlMM 3CKH3HOTO,
TEXHUYECKOTO M pPa00Uero NpoeKTOB CHCTEMBI SJICKTPOIPUBOIA

[IK-4.1 Ocy1ecTBiIsieT NOArOTOBKY KOMIUIEKTa KOHCTPYKTOPCKOM OKYMEHTAlUH,
TEXHUYECKUX U padOYUX MPOEKTOB CUCTEMBI JIEKTPOIIPHUBOIA

IT1K-5 Crioco6HOCTh pa3padoTaTh NPOCTHIC Y3Jbl, OJIOKH CUCTEMBbI SJICKTPOIIPUBOIA

[IK-5.1 Pemaer 3amaun no pa3paboOTKe OCHOBHBIX TEXHMYECKHUX Y3JIOB U OJIOKOB
CUCTEMBI JIEKTPONIPUBOAA

Ha ocHoBanuu pemienust YueHoro coBera yHuBepcutera ot 26.02.2020 (mpoTokos Ne 4)
rocyJapCTBeHHasi UTOroBasl aTTecTalusl Mo HampasieHuto noarotoBku 13.03.02 mpoBoasTcs B
dbopme:

— TOCY/IapCTBEHHOTO YK3aMEHa,;

— 3aIIUTY BBIMYCKHOW KBATM(UKAIIMOHHON paOOTHI.

K rocynapcTBeHHOM UTOTOBOM aTTECTAIMH IOy CKAETCSI OO YJIArOITUIICS, HE UMEIOTITHI
aKaJeMUueCKON 3aJJ0JDKEHHOCTH U B TTOJIHOM OOBbEME BBITTOJHUBIINN y4eOHBIH IU1aH UK
WHIMBUyJIbHBIN y4eOHBI MJ1aH 10 JaHHOM 00pa3oBaTeNbHON MporpaMMme.

2. IlporpaMMa U MOPAIOK NMPOBEAEHNUS ITOCYIAPCTBEHHOI 0 YK3aMeHa

CornacHo yuyeOHOMY IJIaHy THOJArOTOBKAa K cJadye W clladya rocyJapCTBEHHOTO 3K3aMeHa
npoogutcst B mepuon ¢ 2.06.2024r. mo 16.06.2024r. [Ins mpoBeneHUs TOCYIapCTBEHHOTO
9K3aMEHa COCTaBIIIETCS paclHUCaHWE »HK3aMeHa U MPEeAdK3aMEHAI[MOHHBIX KOHCYJbTalui
(koHCYTBTHPOBaHKE 00YYAIOIIUXCS IO BOMPOCAM, BKIIFOYEHHBIM B TIPOTPaMMy TOCY1apCTBEHHOTO
JK3aMeHa).

l'ocynapcTBeHHBIN JK3aMEH MPOBOAUTCA HAa OTKPBITBIX 3aceHaHMUAX TOCYyAapCTBEHHOM
9K3aMEHAIIMOHHONW KOMHCCHUU B CHENHAIbHO TOJATOTOBJICHHBIX ayJUTOPHUSIX, BBIBEICHHBIX Ha
BpeMs dK3aMeHa u3 pacnucanus. [[pucyTcTBUE Ha rOCy1apCTBEHHOM YK3aMeHEe TTOCTOPOHHUX JIHI
JIOTIyCKaeTcs TOJIBKO ¢ paspenieHus npeaceaarens I'OK.



OOyuaromumcs 1 JHIaM, IPUBIEKAEMBIM K TOCY1apCTBEHHOW UTOTOBOM aTTECTAIlUH, BO
BpEMs €€ MPOBEICHUS 3alpeniacTcsi UMETh P ce0e U UCTI0JIb30BaTh CPEICTBA ONIEPATUBHON U
MOOWILHOM CBSI3H.

l'ocymapcTBeHHBIN 3K3aMeEH IPOBOAUTCS B 1BA JTala!

— Ha MEPBOM 3Tare MpoBepseTcs CPOPMUPOBAHHOCTH OOIICKYIBTYPHBIX KOMIIETCHIINMN;
— HA BTOPOM OJTame TmpoBepseTcs CHOPMHUPOBAHHOCTh OOMIENPOdECCHOHAIBHBIX U
poheCCHOHATBHBIX KOMITETEHITUN B COOTBETCTBHH C YUEOHBIM TUITAHOM.
Iloozomoeka K coaue u coaua nepeozo Imana 20cyoapcmeeHHo20 IK3ameHa

[TepBrlii aTan rocy 1apCTBEHHOTO dK3aMeHa MPOBOAUTCS B (hOPME KOMIBIOTEPHOTO
TeCTUpOBaHuUs. TecT COAEP KUT BOMPOCH U 33JIaHHUS 110 TIPOBEPKE OOMIEKYIBTYPHBIX
KOMIIETCHIIM COOTBETCTBYIONIETO HANPABJICHUS MMOJATOTOBKHY/ CIICIIMAIBHOCTH. B 3amanusx
HCTIOJIB3YIOTCS CJIETYIOIIUE TUITBI BOIIPOCOB:

- BBI60p OJHOT'O IIPpaBUJIBHOI'O OTBETA U3 3aJaHHOI'O CIIUCKA,
— BOCCTaAHOBJICHHUEC COOTBCTCTBHAI.

J1s1 MOATOTOBKM K 3K3aMeHy Ha 00pa30BaTeIbHOM HOPTAJIe 3a TPU HEJENH 10 Hadasia
UCTIBITaHUH B Os1oKe «Bamm Kypchl» CTAaHOBUTCS JOCTYIHBIM 3JIEKTPOHHBIN Kypc «/lemo-Bepcus.
I'ocynapcTBeHHbIH 5K3aMeH (TecTupoBaHue)». JJocTyn K 1eMO-BEpCHU OCYILECTBISETCS 110
JIOTMHY U HapoJIt0, KOTOPbIE UCIOJIb3YI0TCs 00yUaroIUMHUCs U1l OpraHU3alMu JOCTyTa K
MH()OPMAIMOHHBIM PecypcaM U CepBHUCaM YHHBEPCHUTETA.

IIepBbIii aTan rocyJapCTBEHHOTO 3K3aMEHa MPOBOIUTCS B KOMIIBIOTEPHOM KJIACCE B
COOTBETCTBMU C YTBEPKJIEHHBIM PACIMCAHUEM T'OCYJapCTBEHHBIX aTTECTAIIMOHHBIX HCIIBITAHUM.

brnok 3amannii nepBoro 3rana rocyJapCTBEHHOTO IK3aMEHa BKIIIOYAET 13 TECTOBBIX
BOIIPOCOB. [IponomKuTeNnpHOCT dK3aMeHa cocTaBisgeT 30 MUHYT.

Pesynpratel mepBoro srtama TroCyJapCTBEHHOIO HK3aMEHa OIPENENAITCI OLEHKaMHU
«3aYTEHO» U «HE 3aYTEHO» M OOBABISIOTCS Cpasy Mocje NprueMa dK3aMeHa.

Kpurepun orieHKH epBOTo 3Tarna rocy1apCcTBEHHOIO SK3aMEHa:

— Ha OIICHKY «3a4TeH0» — OOYJarOIIUICS JOJDKEH MM0Ka3aTh, YTO 00IaJaeT CHCTEMON 3HAHUHI
Y BJIQJICET OMNPEJCICHHBIMH YMEHUSMH, KOTOPBIE 3aKIF0YAI0TCS B CHOCOOHOCTH K OCYIIIECTBICHHUIO
KOMIDICKCHOTO TIOWCKAa, aHajW3a H WHTEepHperanud WHQOpMAIMHU 1O OMNpeAelCHHOW TeMme;
YCTAHOBJICHHUIO CBSI3€U, MHTETpAIlMM, UCTIOJB30BAaHUIO MaTepuajia U3 pa3HbIX pa3/ielioB U TeM IS
pelIeHus TIOCTaBICHHOM 3aa4uu. Pesynprar He MeHee 50% OaloB 3a 3a/laHusl CBUIICTEIILCTBYET O
JIOCTATOYHOM YPOBHE C(HOPMUPOBAHHOCTH KOMIICTCHIIUIA;

— Ha OIICHKY «He 3a4TeHO0» — 00ydJaromumiicsa He 00sagaeT He0OX0IUMOM CUCTEMOM 3HAHUU U
HE BJIaJIeceT HEOOXOAUMBIMU TPAKTUYECCKUMHU YMEHHUAMH, HE CHOCOOEH TOHMMATh U
WHTEPIPETHPOBATh OCBOCHHYIO uH(popmanuio. Pesymprar Menee 50% OamioB 3a 3amaHus
CBUJIETEIILCTBYET O HEJOCTATOYHOM YPOBHE CHOPMUPOBAHHOCTH KOMIICTEHITHA.

Iloozomoeka K coaue u coaua 6mopo2o Imana 20cyoapcmeeHHo20 IK3AMeHa

Ko BTOpOMY 3Tammy rocyaapCTBEHHOTO dK3aMeHa JI0IMy CKaeTCs 00yJaromuics, TOJTy YUBIIAN
OIICHKY «3aUTEHO» Ha IEePBOM JTarle.

Bropoii aTan rocy1apcTBEHHOTO SK3aMEHa MIPOBOJIUTCA B MUCbMEHHOU  (hopme

Bropoii 3Tam rocyapCTBEHHOTO 3K3aMEHA BKJIHOYACT 2 TEOPETHYSCKUX Bompoca U 1
MpaKTHYecKoe 3aaanue. [IpoJo/DKUTENILHOCTD JUIA NMPOBEJACHHS HUCHbMEHHOW SK3aMeHa — HE
0oJiee 4 yacos.

Bo Bpems BTOpOro srama rocyaapCTBEHHOTO 3K3aMEHa CTYJCHT MOXET I0JIb30BaThCS:
y4eOHBIMU MPOTPAMMaMHK, MAaKeTaMH, aJIbOOMaMHU CXEM U IPYTHMMHU HATJISAHBIMU TIOCOOUSMU.

[Tocne ycTHOro oTBeTa Ha BOMPOCH HK3aMEHAIIMOHHOTO OHIETa 3K3aMEHyeMOMY MOTYT
OBITh TIPEIJIOXKEHBI JOTIOJIHUTENBHBIE BOMPOCH! B Tpeenax yueOHOro MaTrepualia, BBIHECEHHOTO
Ha roCyJJapCTBEHHBIHN SK3aMEH.

Pe3ynprathl BTOpOTO dTama TOCYJapCTBEHHOTO JK3aMEHA OMPEAeNsIOTCS OlECHKaMHU:
COTJIIMIHOY, «XOPOII0», «YIOBICTBOPUTEIHHOY, «HEYOBICTBOPUTEIHLHO» U OOBSIBISIOTCS B IEHb
mpreMa YK3aMeHa.



Kpurepun orieHkr BTOpOTo 3Tara rocy1apcTBEHHOIO SK3aMeHa:
Kpurepuu orieHk BTOporo srama rocy JapcTBEHHOIO IK3aMEHa:

— Ha OICHKY «OTJIMYHO» (5 0aiioB) — o0ydaroIuiics TOJDKEH MOKa3aTh BBHICOKHN YPOBEHb
cOpPMHPOBAHHOCTH KOMIIETEHIMM, T.e. TMOKa3aThb CIOCOOHOCTh 0000IIaTh U OIEHHUBATH
MHPOPMALIMIO, TIOJYUYEHHYI0 Ha OCHOBE MCCJIEIOBAHUSI HECTAHIAPTHOM CHUTYyallH; HCIIOJIb30BaTh
CBEJICHMS U3 PA3IMUHBIX UCTOYHHKOB; BBIHOCUTH OLIEHKH U KPUTHUECKHUE CYXKACHHs, OCHOBAHHBIE
Ha MPOYHBIX 3HAHUAX;

— Ha OIICHKY «XO0po1uo» (4 6amna) — 00yJaromuiicss JoJKEH TTOKa3aTh MPOIBUHYTHIN YPOBEHb
c(hOpMHPOBAHHOCTH KOMIIETEHIIUH, T.€. MPOJAEMOHCTPHUPOBATH TIIIyOOKHE MPOYHBIE 3HAHUS H
pa3BUTHIE NMPAKTUUYECKHE YMEHHS W HAaBBIKH, YMEHUE CPABHUBATh, OLIEHUBATh U BHIOUPATH METOJIbI
peleHus 3aJaHuii, paboTaTh IIeJICHANPABICHHO, HWCIOJIB3Ys CBS3aHHBICE MEXKIY CO00H (HOpMBI
npeacTaBieHus nH(GOPMAIHK;

— Ha OIICHKY «Yy/J0BJIETBOPUTEJIbHO» (3 0aya) — 00ydJaronuiics: JOJDKEH MoKa3aTh 0a30BbIi
YPOBEHb CPOPMHUPOBAHHOCTHA KOMIICTCHITH, T.€. TIOKa3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEICHUS U
oObsicHeHuss  uHoOpManuu, NpodecCHOHATbHBIC, HWHTEIUICKTYalbHbIC HABBIKA  PCLICHHS
CTaHJApPTHBIX 3a]1a4.

—Ha OIIGHKY «HEeYAOBJeTBOPHTeIbHO» (2 Oamwta) — oOyvaromuiics He oOnagaer
HEOOXOAMMOM cuCTeMOil 3HaHUM, JOMyCKaeT CYLIECTBEHHbIE OIIMOKH, HE MOXET IoKa3aTh
MHTEJUIEKTYaJIbHbIE HAaBBIKU PEIICHUs MPOCTHIX 3ajau.

— Ha OLIEHKY «Hey/AOBJeTBOpPUTEJbHO» (1 Oamn) — oOydarommuiics He MOXKET IOKa3aTh
3HAaHMA Ha YPOBHE BOCHPOM3BENEHHA M OOBACHEHUS HHPOpPMAIMH, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIE HAaBBIKU PEIIEHUS POCTHIX 3ajay.

Pe3ynbTaThl BTOPOTO 3Tama rocy1apCTBEHHOTO SK3aMeHa OOBSIBIAIOTCS Ha Ceayromuii pabounii
JI€Hb T10CJIE IPOBEACHUS YK3aMEHa .

OOyyJaromuics, y CeIIHO CIaBIIMKA TOCY1apCTBEHHBIN 3K3aMEH, JI0IYyCKAETCsl K BHITIOTHEHUIO U
3alIMTe BBIIYCKHOM KBalu(pUKALMOHHOHN paboTe.

2.1 Conep:xaHue rocy1apcTBeHHOI0 IK3aMeHa

2.1.1 Ilepeuenb mem, npogepsieMbIX HA NEPEOM Imane 20cydapcmeeHHO020 IK3aMeHa

1. ®unocodusi, ee MECTO B KyJIbType

2. Ucropuyeckue THITHI (puiocopun

3. IIpo6iema npeansHoro. Co3HaHue Kak popMa MCUXUIECKOTO OTPasKEHHS

4. OcoOEHHOCTH Y€I0BEYECKOTO OBITHUS

5. O6uiecTBO Kak pa3zBuBaoIasics cuctema. KynbTypa u nuBuiImM3aius

6. cropus B crucTeMe T'yMaHUTapHBIX HAYK

7. HuBunmuzarmu J{peBHEero Mmupa

8. Dmoxa cpeHEeBEKOBBs

9. Hosoe Bpemst XVI-XVIII BB.

10. MonepHu3anus 1 CTAHOBJICHUE WHIYCTPHUAIHLHOTO 0011IecTBa Bo BTOopo# nmojosuHe XVII|
— Hayase XX BB.

11. Poccus u mup B XX — Havyaie XXI B.

12. HoBoe Bpems 1 310Xa MOJICpHU3AINH

13. Cnpoc, npeasioskeHue, pplHOYHOE paBHOBECHE, SJIACTUYHOCTh

14. OcHOBBI TEOPHUH MPOU3BOJICTBA: U3IEPHKKH MPOU3BOJICTBA, BHIPYUKa, MPUOBLID

15. OcHOBHBIE MAKPOIKOHOMHUYECKHUE MTOKA3ATEIH

16. MakposkoHOMHYECKask HECTAOUIBHOCTh: O0e3paboTuiia, WH QIS

17. Ilpennpusitue u pupma. IKOHOMHUYECKas MPUPoJIa U 1ieneBast GyHKIUS GUpMbI

18. KoHCcTUTYIMOHHOE TIPaBO

19. I'pasxxganckoe mpaBo

20. TpynoBoe mmpaso

21. CemeitHO€ TIpaBO



22. YT0JIOBHOE MPaBO

23. 5l m M0& okpyrKeHHe (Ha MHOCTPAHHOM SI3BIKE)

24. 51 v Mmost yueOa (Ha MHOCTPAHHOM SI3BIKE)

25. 51 v Mup BOKpYT MeHs (Ha HHOCTPAHHOM SI3BIKE)

26. 51 u mos Oynymias npodeccus (Ha HHOCTPAHHOM SI3BIKE)

27. CtpaHa n3y4aeMoro si3bIka (Ha MHOCTPAHHOM SI3BIKE)

28. ®opMBbI CyIIIeCTBOBAHHS SI3bIKA

29. OYHKIMOHATBHBIC CTHIIN JIUTEPATYPHOTO SI3bIKA

30. TTpobnema MEKKYIBTYPHOTO B3aMMOICHCTBHS

31. PedeBoe B3auMOIeHCTBHE

32. JlenoBasi KOMMYHHUKAIIHS

33. OcHOBHBIE IOHATHS KYJIbTYPOJIOTHH

34. XpUCTHAHCKUM TUTI KYJBTYPhI KaK B3auUMOJICHCTBHE KOH(peCCHt

35. Wcnamckuii THI KYJIBTYPBI B TyXOBHO-UCTOPUYECKOM KOHTEKCTE B3aUMOICHCTBUS

36. TeopeTHKO-MEeTO10I0TMYECKHUE OCHOBBI KOMaHI000pa30BaHUs U CAMOPA3BUTHUS

37. JINYHOCTHBIE XapaKTEPUCTUKHU YJICHOB KOMaH/IbI

38. OpraHu3zaoHHO-TIPOIECCyaTbHbIE ACTIEKThl KOMaHIHON paboThI

39. TexHOMOrMUA CO3MaHUASA KOMAHIBI

40. CamopasBUTHE KaK YCJIOBHE MOBBIIECHUS YPPEKTUBHOCTU JTUIHOCTH

41. JlnarHoCTHKa U CaMOJIMarHOCTUKA OPTaHU3Ma MPHU PETYISPHBIX 3aHATUAX HUINIECKOU
KyJbTYy PO U CIOPTOM

42. Texuudeckas OJrOTOBKA U O0y4eHUE TBUTATEIbHBIM ACHCTBUSIM

43. MeTouky BOCTIUTAHUST (PU3NIECKUX KAUYeCTB.

44. Buasl ciopTta

45. Knaccudukaryst upe3BblyaiiHbIX cutyarmid. Cuctema ype3BblYaiiHbIX CUTYaIUid

46. MeTo/1bl 3alIUTHI B yCJIOBHUAX YpE3BbIYANHBIX CUTYaIUi

2.1.2 llepeueHb meopemu4ecKux 60nNpocos, 8bIHOCUMbIX HA 8MOpOli man
20cydapcmeeHHOo20 IK3aMeHd

1.51.B.09 Teopus 3j1ekTpOnpuBoaIa

1. IlpuBeneHue napaMeTpoB JIEMEHTOB MEXaHUYECKOI YaCTH K OHON pacyeTHOW CKOPOCTH.

2. bajnaHc MOUTHOCTEHN U SHEPTEeTHYECKUE XapaKTEPUCTUKHU 3JIEKTPOIPUBOIA

3. TunoBble CTaTUYECKUE HArpy3KH, aKTUBHbIE U PEAKTHBHbIE MOMEHTHI (CHIIbI), AMCCHIIA-
THUBHBIE MOMEHTHI (CHJIBI).

4. ITorepu u KIIJ] 31eKTpOnIpHBO/I0B B YCTAHOBUBIIEMCS PEXKHUME.

5. VYpaBHeHHE JBIXKEHHUS JIBYyXMAacCOBOW 3JIEKTPOMEXaHMUECKOW CHCTEMBl C YIPYTHMH
CBA3SIMU.

6. IloTtepu U pacxoj SHEPTrUU B MEPEXOJHBIX MpOLEccax 3JIEKTPONPHUBOJIOB C JABUTATEISIMU
MIOCTOSIHHOTO TOKa HE3aBUCUMOTO BO30Y XK IEHHUS.

7. YpaBHeHHE IBIWKEHUS aOCOJIIOTHO >KECTKOHM AJIEKTPOMEXaHHMYECKOW CUCTeMBbl. MexaHu-
YECKHUE NIEPEXO0JHBIE TIPOLIECCHI.

8. CrocoObl CHUXKEHMS MOTEPh M PAacX0Ja HEPTUM B NEPEXOIHBIX MPOLECCAX IEKTPOIPHU-
BOJIOB C JIBUTATEJISIMU [IOCTOSIHHOT'O TOKA HE3aBUCUMOTO BO30Y KICHHUS.

9. Pexxumbl ipeoOpa3zoBaHus YHEPTUHU U OIPAaHUYEHMS, HAKJIaJbIBA€Mble Ha X NPOTEKaHHUE.

10. Cucrema I'-]I, cxema, pesk MBI pabOTHI.

11. XKecTKOCTh MEXaHMYECKUX XapaKTEPUCTUK. YCTOHYMBOCTh PabOThI 3JEKTPONPHUBOAA B
YCTaHOBMBILIEMCS PEKUME.

12. Cucrema I'-]1, perynupoBaHie CKOPOCTH.

13. TloTepu u pacxoj SHEPTUM B IEPEXOAHBIX MPOLIECCAX ACUHXPOHHOTO 3JIEKTPOIPUBOA.

14. TopMO3HBIE PEXUMBI IEKTPONPUBOJA C JBUTATEIEM IOCTOSHHOTO TOKa HE3aBUCHUMOTO
BO30YXK/ICHHS.

15. HarpeBanue n oxnaxxaenue nsurareineil. [loctosiHHasi BpeMeHU HarpeBa.



16. EcrecTBeHHBIE M MCKYCCTBEHHBIE XapaKTEPHUCTUKU 3JIEKTPONPUBOJA C JBUTATEIIMHU
MIOCJIE0BATEIBHOIO BO30YKIECHUS.

17. Harpy3ouHble JuarpaMMbl MEXaHU3MOB U JIBUraTEJIEH.

18. Topmo3HbIe peXUMBI PAOOTHI AJIEKTPONPUBOAA C JBHUTaTEISIMU IMOCIIEI0BATEIHLHOTO
BO30Y>KJIEHUS.

19. IlpenaBapuTenbHbIN BEIOOP ABUTATENIEH IO MOIIIHOCTH.

20. Ileperpy3ouHasi CIOCOOHOCTD AIEKTPOTPUBOOB C IBUTATEISIMH MTOCTOSTHHOTO TOKA.

21. Pexxumbl paboThI 2JIEKTPOIIPUBOIOB.

22. YpaBHEHNE MEXaHNYECKON XaPAKTEPUCTUKN ACUHXPOHHBIX JIEKTPOIPHUBOIOB.

23. Beibop aBuratesneii mo MOIIHOCTH MPH JUTUTEIIBHOM PEXUME paOOTHI.

3JIEKTPOIPHUBO/IOB.

24. MetoJ cpeTHUX MTOTEPh MIPU MPOBEPKE JABUTATENCH IO HATPEBY.

25. CKOpOCTHBIE XapaKTEPUCTUKH ACHHXPOHHBIX 3JIEKTPOTPUBOJIOB.

26. MeTo1pl 5KBUBAJICHTHBIX BEJIMYMH MPU BEIOOPE JIBUTATEIICH.

27. Bausaue Uz, R2', f2, Ha CBOMCTBA M XapaKTEPUCTUKH aCHHXPOHHBIX 3JICKTPOIIPHUBOIOB.

28. Bbi6op nBUraTteseii mo MOIUHOCTH MPU KPATKOBPEMEHHOM PEXUME PaOOTHI.

29. TopMO3HBIE PEXKUMBI ACHHXPOHHBIX JIEKTPOIPUBOIOB.

30. BeiGop aBuraTesneil Mo MOIHOCTH TP MOBTOPHO-KPATKOBPEMEHHOM pEXUME paboThI.

31. Mexanuueckne XapakTEpPUCTUKH CHUHXPOHHBIX JJIEKTPONPUBOIOB. YTJOBas Xapakre-
PHUCTHKA, ITEpEerpy304Hasi ClIOCOOHOCTb.

32. Ilepexo/iHbIE MPOLIECCH B IETIIX OOMOTOK BO30Y KACHUS.

33. PerynupoBaHHe CKOPOCTH JIEKTPONPHUBOJOB C ABUTATENEM IOCTOSHHOTO TOKAa HE3aBH-
CUMOTO BO30YKIICHUSI.

34. ®opcupoBKa mporecca BO30yKICHHUS.

35. PeryiupoBaHue CKOPOCTH aCHHXPOHHBIX JIEKTPOIPHUBO/IOB.

36. Ilepexonnbie npoueccel B cucreme TII-/] mpu mycke.

37. Iloctpoenue u npuHIUI padotsl cucrembr HITY-CI.

38. Ilepexoubie mpoueccel B cucreme TII-J] mpu mycke u TOpMOKEHUH.

39. IlepexoaHble MpoOILECCHl B 3JEKTPONPHUBOJAX C JMHEWHBIMU MEXaHHUYECKUMH XapaKTe-
pUCTHKaMU 0€3 yueTa UHIYyKTHBHOCTH.

40. Cuctema TII-/1, cxeMbl HEpEBEPCUBHBIX U PEBEPCUBHBIX JIEKTPOTPUBOIOB.

41. 3aKOHBI YaCTOTHOTO PETYJMPOBAHUS CKOPOCTH ACHHXPOHHBIX 3JIEKTPOTPHUBOIOB.

42. JIByXABUTATEIbHBINA JIEKTPONIPUBO/. [[eneHne Harpys3oxk.

43. TlepexoiHbIe MPOLIECCHl B aCHHXPOHHOM 3JIEKTPOIPHUBOJIe O6€3 yueTa 3JIEeKTPOMarHUT HbIX
MIPOLIECCOB.

44. CKOpOCTHBIE U MEXaHUYECKHE XapaKTEepUCTUKHU cuctembl TIT-]1.

45. IlepexoaHble MPOLECCH B AJIEKTPONPUBOJAX C ABUraTEIEM MOCTOSHHOTO TOKAa HE3aBU-
CHUMOTO BO30YXICHHSI TIPH yAAPHOM MPUIIOKEHUH (COpOCE) HArpy3KH.

46. DHepreTuyeckue nokazarenu cucremsl TIT-/1.

47. Tloctpoenne u mpuHumn padboThl cuctembl [IUY-AJl ¢ aBTOHOMHBIM HHBEPTOPOM Ha-
TIPSIKESHUSL.

48. ACMHXPOHHO-BEHTUJIbHBIN Kackal. [IpuHIun neiicTBrs, XapaKTepUCTHKH.

2. b1.B.3 CujioBasi 3JIeKTPOHUKA

1. 13 kakux ycioBHH BBIOMpAETCS CIIaXHMBAIOLIUN JApocceib MpU padoTe BEHTUIBHOTO
npeoOpazoBaTesst Ha SKOPb IBUraTelIs HOCTOSIHHOTO TOKA.

2. YcnoBus nepexoja BBHIIPSIMHUTENS B PEXKUM 3aBHCUMOTO MHBEPTOpa MpH paboTe Ha 3/C
JIBUTATENs IOCTOSIHHOTO TOKAa U 0OMOTKY BO30Y>KICHUS.

3. Yron 6e30macHOr0 MHBEPTUPOBAHUS, €r0 COCTaBHBbIE YAaCTH; YTO MPOUCXOIUT IPH €ro
YMEHBILIEHUU?



4. Hapucyiite cxembl pEeBEpCUBHBIX BEHTWIBHBIX IpeoOpa3oBareneid. JlocToMHCTBA U He-
JOCTaTKH, 001aCTh MPUMEHEHHS.

5. CnocoObl ympaBiieHHss TPYNIIaMH PEBEPCHBHBIX BEHTHJIBHBIX NpeoOpazoBaresnel, ux
CYILIHOCTb, JIOCTOMHCTBA U HETOCTATKH.

6. 3akoHbl ympaBieHHs TIpyIlIamMH pPEBEPCUBHBIX BEHTWIBHBIX NpeoOpa3oBaTesiel, HuX
CYILIHOCTb, JIOCTOMHCTBA U HETOCTATKH.

7. ®a30Bble M PETyJIMPOBOYHBIE XaAPAKTEPUCTUKU BEHTUJIBHBIX IpeoOpaszoBarenei mpu
Pa3IMYHBIX 3aKOHAX YTPaBJICHUS! PEBEPCUBHBIM BEHTHILHBIM IIpe0Opa3zoBaTesieM.

8. PaznienpHOE ynpaBiieHUE, IPUHIUI, aJITOPUTMBI.

9. KoadduimeHT MOIIHOCTH BEHTUJIBHBIX MpeoOpa3oBarelnieli, padoTarommx Ha SKOPb
JBUTaTENs IOCTOSIHHOTO TOKA, M CLIOCOOBI €r0 YTy UIIEeHHs.

10. 3amura BEHTUJIBHBIX MpeoOpa3oBaTesieil OT BHYTPEHHMX M BHEIIHUX KOPOTKHX 3aMbl-
KaHUU.

11. 3amuTa OT IepeHanps>KeHUH BEHTUIILHBIX MTPeoOpa3oBaTesci.

12. IupoTHO-UMITYJIbCHBIE MpeoOpa3oBaTead MNOCTOSIHHOTO TOK. CXeMbl, IpUHIMI JEHCT-
BUs, 00J1aCTh IPUMEHEHHS.

13. IlIupoTHO-UMIYJbCHBIE MpeoOpa3oBaTear MEpPeMEeHHOTo Toka. CXeMbl, MPUHLUI Jeil-
CTBHSL, 00J1aCTh MPUMEHEHHUS.

14. HenocpencTeeHHble MpeoOpa3oBaTead 4YacTOThI, CXEMbl, IPUHLIUI NPeoOpa3oBaHUs.

15. TupucropHsle mpeoOpa3oBaTeN YaCTOThl C ABTOHOMHBIM HHBEPTOpOM Toka. Cxema,
JIOCTOMHCTBA U HEOCTATKH.

16. TupuctopHble npeoOpazoBaTead YacTOTHl ¢ ABTOHOMHBIM HHBEPTOPOM HAIpsIKEHUS.
CxeMa, 10CTOMHCTBA U HEJOCTATKH.

17. IlpeoOpa3oBaTenu 4YacTOThl C AaBTOHOMHBIMHM HHBepTOopamMu Ha 0Oasze IGBT. Cxewmsl,
JIOCTOMHCTBA, 00JIACTh MPUMCHCHHUS.

18. CriocoOsI peryupoBaHHs BEIXOJHOTO HAIPsHKEHHS MpeoOpaszoBaTenst yacToTel ¢ ANH.

19. [IpuHIMTT TIUPOTHO-UMITYJIBCHOM MOAYJISIIIMM HA TMIPUMepe 0THO(A3HOTO TPAH3UCTOPHOTO
MHBEPTOpPA HAMIPSKEHHUS.
3. Bb1.B.14 Cucrembl ynpaBjeHHsl  JJeKTPONPHBOAOB  (ABTOMATHU3MPOBAHHBIN

3JIEKTPOIIP MBO/)
1. KOMHeHcaHI/Ifl HU3MCHCHUA IapaMETpOB 00BbEKTa B CHUCTEMAaX aBTOMATHYECKOTO peryiamn-

pOBaHUs NPHU IBYX30HHOM PETyJINPOBAHUU.

2. IIpyHIMITBI TOCTPOEHHUS CUCTEM YIIPABIICHHUSI ACUHXPOHHBIM JIBUraTEJIEM.

3. JluHaMHW4Y€eCKHe DPEXHMMBI CUCTEMBI MOJUYMHEHHOro peryiaupoBanus ¢ I[IM-perymaropom
CKOPOCTH.

4. CYOII ynpaBieHrs MOMEHTOM aCHHXPOHHOTO JIBUTATES.

5. Cuctema TII-JI B 30HE MPEPBIBUCTOTO pEKUMa Kak OOBEKT peryiupoBaHus. J[BOWHOM
pEryJIATOp TOKA.

6. IlpuHUMOBI MOCTPOEHUS CUCTEM BEKTOPHOIO YACTOTHO-TOKOBOIO YIPABIICHUS ACUH-
XPOHHBIM JIBUTaTEJIEM.

7. Tlepexoanble mpolecchl (MaeanbHble) B MOJIYMHEHHOHN cHCTEMe JABYX30HHOTO PETryJUpo-
BaHMS.

8. Pa3oMKHyTas cuctema CKaJIipHOTO yIpaBJICHUs] aCUHXPOHHBIM 3JIEKTPOIIPUBOIOM.

9. lloctpoenne nonunHenHot CAP cucremer TII-JI ¢ [I-perynasitopom CKOpOCTH, AMHaMU-
YECKUE XapaKTEPHUCTUKU.

10. Cucrema cKaJspHOTO YIIPaBJIECHUs ACMHXPOHHBIM JABHUraTtejieM ¢ OOpaTHOW CBA3bIO IO
TOKY CTaTopa.

11. Bnusaue obpartHoii cs3u o DJC Ha cuCTEeMBbI MOJAYMHEHHOTO peryiupoBanus. Kom-
nedcanus puusausg 2 J1C.



12. Cucrema CKaJApHOTO YTNpPaBICHUS ACUHXPOHHBIM JBUTATENeM C OOpaTHOM CBSA3BIO MO
CKOpPOCTH.

13. CucreMbl yIpaBi€HHs 3JEKTPOIPHUBOJOM C IMPSIMOW OpUEHTAaLUEHl M0 BEKTOpPY MOTO-
KOCLEIUIEHUS] pOTOpA.

14. TlpuHuunsl ynpaBieHUs IIyCKO-TOPMO3HBIMU pPEKMMAaMU KOHTAKTOPHBIX CXEM YIpaB-
JICHUS.

15. Cucremsl ynpaBiieHUsI AJIEKTPONPUBOJOM C KOCBEHHOW OpPUEHTAlMEWd IO BEKTOPY MO-
TOKOCIIETIJICHUSI POTOpa.

16. Cucrembl ynpaBJeHHsl 3JIEKTPOTPHUBOOM MOCTOSIHHOTO TOKA C OTPUIATEIbHON 00paTHOM
CBSI3bIO M0 HAIPSIKEHUIO JBUTATEIIS.

17. CYDII ynpaBiieHHs MOMEHTOM aCUHXPOHHOTO JBUTATEJIs.

18. Cucrema TII-J] B 30HE PEPHIBUCTOTO PEKUMA KaK OOBEKT PEeryIMpOoBaHuUs. ATalITUBHBIN
pEryJisTOp TOKAa.

19. IIpyHIMIBI TOCTPOEHHUS CUCTEM YIPABJICHUS ACUHXPOHHBIM JBUTATEIIEM.

20. IToctpoenne CAP nByX30HHOTO pETyJIUPOBAHUS 110 KaHATY OOMOTKHU BO30Y KICHHUS.

21. IlpuHUuUIBl MOCTPOEHUS] CUCTEM BEKTOPHOIO YAacCTOTHO-TOKOBOTO YIPABJICHUS aCUH-
XPOHHBIM JIBUI'ATEJIEM.

22. IlocTpoeHre NO3MIMOHHON CUCTEMBI ITOIUMHEHHOTO PETYJIMPOBAHUS

23. PazoMKHyTas cucTeMa CKaJIPHOTO YIPABJICHNS aCUHXPOHHBIM JIEKTPOIIPUBOAOM.

24. KoHTyp peryJmpoBaHus TOKa C MOJIENbIO.

25. Cucrema CKaJpHOTO YTpPaBJeHUS ACUHXPOHHBIM JBUTATeNeM C OOpaTHOM CBA3BIO MO
CKOPOCTH.

26. CucteMsbl ynpaBiIeHHUs 3JEKTPOIPUBOIOM C MOJIOKUTEIHLHOW 00paTHON CBSI3bIO 1O TOKY
SIKOPs1, TOKOBAsI OTCEYKa.

27. CucteMbl YNpaBJCHUs 3JEKTPOINPUBOAOM C IPSIMOMl OpHUEHTalMed MO BEKTOPY IOTO-
KOCLEIUIEHUS] pOTOpA.

28. Cucrema TII-/] B 30He NpepbIBUCTOTO peKUMa Kak 0OBEKT PEryIMpOBaHus. AJanTUBHBIN
PEryJsTop ToKa.

29. Cuctembl ymnpaBJeHUsS DJIEKTPOIPUBOJIOM C KOCBEHHOW OPHUEHTAIMEH IO BEKTOPY IO-
TOKOCLIEIIJIEHUSI POTOpa.

30. Cucrema noruuHeHHOTO peryiaupoBanus ¢ [IM-perynaropom ckopocTH, TMHAMHYECKUE U
CTaTUYECKUE XapaKTEPUCTUKH.

31. Cucrema CKaJSIpHOTO YIIPABJICHWS ACHHXPOHHBIM JIBUTaTEJIeM C OOpaTHOM CBSA3BIO TIO
TOKY CTaTopa.

32. IToctpoenne CAP nByX30HHOTO pETYJIMPOBAHUS MO KAaHAITY SIKOPHOM LIETIH.

33. [IpuHIIUIIBI TOCTPOCHUS CUCTEM YIIPABJICHUS ACHHXPOHHBIM JBUraTEIIEM.

34. TlocTpoeHHEe TMO3WIIMOHHOW CHUCTEMBI aBTOMATHYECKOTO PETyJIMpPOBaHUsA, OTpabOTKa
MaJIbIX U CPEIHUX NEPEMEICHUI.

35. CYOII ynpaByiieHHs MOMEHTOM aCUHXPOHHOTO JIBUTATEIIA.

36. OnrtumanbHbIi MEPEXOJHBIA MPOLECC, MPUHLMIIBI MOCTPOEHUS CUCTEM MOJIYHUHEHHOIO
pEryJIMpOBaHusl, KOHTYp PEryJIMPOBaHUs IKOPHOTO TOKa.

37. CucreMa CKaJISIpHOTO YIPABJICHUS] aCHHXPOHHBIM 3JIEKTPOJIBUraTesieM ¢ OOpaTHOW CBsi-
3bI0 10 TOKY CTaTopa.

38. Cuctemsl ynpaBieHHs JIEKTPOIPUBOJOM MOCTOSHHOTO TOKA € MOJI0KUTEIbHOW 00 paTHOM
CBS3BI0 110 IKOPHOMY TOKY, TOKOBasi OTCEUKaA.

39. CucreMsl yInpaBlIeHHs 3JEKTPOINPHUBOIOM C IMPAMOM OpUEHTALMEN IO BEKTOPY IOTO-
KOCLEIUIEHUS pOTOPA.

40. OrpaHn4yeHue yCKOPEHHsI B CHCTEME INOJYMHEHHOTO peryiaupoBaHus koopauHatr c I1M1-
PEryasiTOpOM CKOPOCTH, TUHAMUUYECKHUE XapAKTEPUCTUKH.



41. Cucrema CKaJIIpHOTO YNIPABICHUS ACHHXPOHHBIM JBUTATENIEM C OOpaTHOW CBS3BIO IO
CKOpPOCTH.

42. Tlo3umuoHHasi CHCTeMa aBTOMATHYECKOTO PETyJHMpOBaHUsA. Mailble W CpeaHue Iepe-
MEUICHUS.

43. PazoMKHyTas cucTeMa CKaJIIPHOTO YIIPaBJIECHUS! aCHHXPOHHBIM 3JIEKTPOIIPUBOJIOM.

44, ]JluHAMHYECKHE PEXKUMBI CHCTEMBbI TOJYUHEHHOTO peryiupoBanus c¢ I[I-perymsitopom
CKOPOCTH.

45. IlpuHUUIBl MOCTPOEHUS CUCTEM BEKTOPHOI'O YacCTOTHO-TOKOBOTO YIPABICHUS aCHH-
XPOHHBIM JIBUTATEJIEM.

46. TlocTpoeHrne KOHTypa pPETyJIMpOBaHHUS BO30YXKIECHHS B JBYX30HHOW CHCTEME aBTOMa-
TUYECKOTO PEryJMPOBaHUS.

47. CucteMbl aBTOMAaTHYECKOTO PETyJUPOBaHMUS C KOCBEHHOW OpHEHTAIMEl 1O BEKTOPY
MIOTOKOCLEIUIEHUsI pOTOpa.

48. Businue DJ1C nBuratens Ha paboTy TOKOBOTO KOHTYpa, komneHcarus Biausaus DJ1C.

49. CucreMbl ynpaBieHHUs 3JIEKTPONPUBOJOM C NPSAMOM OpHEHTALMENW MO BEKTOPY IOTO-
KOCLICIUIEHUSI POTOPA.

2.1.2 Ilepeuenv npakmuueckux 3a0anuil, GbIHOCUMBIX HA  6MOPON  IMan
20¢y0apcmeeHH020 IK3IAMEHA

1 51.B.09 Teopus 3j1eKkTponpuBoaa

1. /IBa acCHHXpOHHBIX ABUTATEIS C K.3. pOTOpOM (macnopTHelie AaHHble PH = 3,5 kBt, nH

I _
= 870 o6/mun, Uln = 380 B, Tln = 10,1 A, rl = 2,16 Om, x1 = 2,03 Om, 2 =333y,

X, =146 Owm) paboTtaroT Ha oOumii Baj. B pe3yibraTe TEXHOJIOTHUECKOTO pa3dpoca mapaMeTpoB
0Ka3aJioCh, YTO aKTUBHOE CONPOTHBIIEHHE poTopa 1-oi Mammubl Ha 10% MeHbIlIe macnopTHOro, a
aKTHBHOE CONpPOTHUBJIECHHE poTopa 2-oif MammHbel Ha 10% Oonpimie mnacmoprtHoro. OneHuTe
rpadugeckum crmocodoM 3arpy3Ky ABUTATENCH, €CIIM CYMMapHBI MOMEHT Harpy3ku Mc = 75 Hwm.

2. Inst perymupoBanusi ckopoctu JIIT ¢ He3aBUCUMBIM BO30YKIEHHEM MPUMEHSETCS CHC-
tema ['-/]. ['eneparop u qBUraTesr 0IMHAKOBBIE 3J1.MalIuHbI ¢ Tapamerpamu: Pu = 12 kBr, mnH=
790 06/mun, Un = 220 B, In = 65 A, Ra = 0,266 Om. Moment unepuun J = 0,4 krm2. Onpeaenure
nuana3oH D peryiaupoBaHus CKOpPOCTH IPU 3alaHHOM ToyHOCTH ee noanaepxanus AMc non = 0,5
MH; MOMEHT CTaTUYECKHI COMPOTUBIECHUN U3MEHseTcs B mpenenax oT 0 mo MH; temmeparypa
MallMH B mpolecce padoTsl u3mensiercs B npezenax ot 200 C no 800 C.

Onpenenure He0OX0AUMBIN KO3(PPUIIMEHT POPCUPOBKY JIJIs Iycka aBuratens B cucreme ['-/1
3atn=0,7¢c, Te=1,5¢, Usa =220 B.

3. JIBuratenb MOCTOSTHHOTO TOKa HE3aBUCHUMOTO B030Oyxnmenus: JX = 10 krm2, w0 = 1101/c,
oHad = 100 1/c, KO =5 Bc, Ma = 1000 HM mepexoaut B peKuM TUHAMHUYECKOTO TOPMOKEHUS C
Mauau = 1,4 MH. HapucoBaTh KpuBBI€ TIEPEXOTHOTO TIporiecca mpu o = f(t), i1 = f(t) mpu aKTUBHOM
U peakTUBHOM MCc.

Onpenenuts:

1) Tm

2) tn.T. BpeMsi TOPMOXKEHUs IBUraTelIs 10 CKOpocTH o = 0;

3) [loTepu sHepruu B ABUraTesix U OTKyJja OHH HOCTYMAOT?

HapucoBatb cxeMy aCHHXPOHHOI'O BEHTHIBHOTO KacKajJa U MOSCHUTh NPUHLUI PaOOTHI.

4. ACUHXPOHHBIN JBUTATENb TOPMO3UTCS BXOJOCTYIO B PEXHMME NPOTUBOBKIIOUEHUs. Kpu-
tuueckuit MomeHT Mk = 1000 HMm, cuaxpoHnHas ckopocts @0 = 104,7 1/c, MOMEHT UHEpLHH J=
10 krm2. OnpenennuTs BETUYUHY KPUTHUECKOTO CKOJIBKEHUS, IPU KOTOPOM BpPEMsI TOPMOKEHUS tT
min, a Takxe norepu A Am, ecu R1/R2=1.



5. JIBurarenb MOCTOSTHHOTO TOKAa HE3aBHCHUMOTO BO30Y)KIEHHMS TOPMO3HUTCS B PEXHUME MPO-
TUBOBKJIIOUEHUS ¢ peakTUBHBIM Mc = MH. Texuuueckue nannusie: Pu = 12 kBT, Un = 220 B, nu =
790 00/mun, In= 65 A, R1=0,266 Om, J = 0,4 xrM2, oorag = 82,7 1/c, Imau = 130 A.

a) [loctpouts kpuBble ® = f(t), M = f(t) U onpeneaUTh BpeMs TOpMOKeHus 10 ® = 0.

0) OnpenenuTs BEIMYUHY OTEPb SHEPTUH IPU TOPMOKEHUU.

6. JIBa acCHHXpPOHHBIX JABUTATENA C K.3. pOTOPOM (TacnopTHeie faHHble: PH = 3,5 kBT, nH

I I
— 870 06/mum, Ul =380 B, [l = 10,1 A, r1 =2,16 Om, x1 = 2,03 Om, 2 = 3330y, X2 =146y

paboraror Ha oOmmii Ban. B pe3ynbTaTe TexHOJOTHYECKOTo pazdpoca mapaMeTpoB 0Ka3aiock, 4YTO
AKTHBHOE CONpPOTHUBJIEHHE poTopa l-ro asurarens Ha 10% MeHsblne macnoptHoro, a 2-ro Ha 10%
Ooutbiie macnoptHoro. O1ieHUTe Tpa@uIecKuM criocoOOM 3arpy3Ky ABUTATENCH, €Clu CyMMapHBINA
MOMEHT Harpy3ku Mc = 75 Hwm.

7. [{nsa perynupoBanusi ckopoctu [II1T ¢ He3aBUCHMBIM BO30YK/I€HHEM HU3MEHSIETCS CucTeMa
I'-/I. I'eneparop u ABUraTEe b OJIMHAKOBBIC 3JI.MAIIUHBI C TapaMmeTpamu: PH = 12 kBt, nu =790
00/mun, Un = 220 B, In = 65 A, Ra = 0,266 Om, momenT uaepuuu J = 0,4 krm2. O nipeaenure
nuana3oH D peryiaupoBaHus CKOPOCTH MPH 33IaHHOM TOYHOCTH ee moanep:xkanus AMc gom = 0,5
MH; MOMEHT CTaTHYeCKHUX COMPOTHBIEHUN u3MeHseTcs B mpeaenax ot 0 mo MH; temmepaTypa
MalIlliH B npotiecce paboTsl u3Mensiercs B npenenax ot ot 200 C xo 800 C.

Onpenenure HEOOXO0AUMBIN K0P PHUIIUEHT HOPCUPOBKHU AJIS IMyCKa JABUTaTeNs B cucteme [ -/]
3atm=0,7¢c, TB=1,5¢, Usa=220B.

8. Ins perymupoBanus ckopoctu JIIT ¢ HB (macmopTHbIE NaHHBIC ABUTATEIS : Pu=
12 xBt, na = 790 06/mun, Un =220 B, [n = 65 A, Ra = 0,266 OM, MOMEHT UHEpIIUU J=04
krm2, Inau = - 130 A. Ucnone3yercst cuctema TII-JI. TupucropHslit mpeoOpazoBaTens — Tpexdas-
Hasi MOCTOBAs CXEMa BBINPSIMIIEHUs], TUTAeTCsl OT ceTh ¢ peakropoM (Ui = 220 B), MHAYKTUBHOCTh
¢a3er L = 0,25mI'H, aktuBHOE comportuBienue Ry = 0,015. TpeOyercs obGecnieyuts Auana3zoH
perynupoBanus ckopoctu D =5 1. OnieHuTe TOYHOCTH PEryJIUPOBaHUS U KO3 QOUIIMESHT MOIIHOCTH
IIPY TAKOM CTIOCO0€ PETyIMPOBAHMUS.

9. PaccuuTaiite mepexoIHbIN mporece mycka ® = f(t), i1 = f(t) ABUraTeNst MOCTOSHHOTO C
HB, umeromiero cienyronme ganapie: PH = 12 kBT, na = 1360 06/Mun, Un = 220 B, In = 65 A, Ra
= 0,194 Om, momenT unepuuu JX = 0,4 krm2, A = 2. B SKOpHYIO L€l JJIsl OTPaHUYEHHUS ITyCKO -
BOT'0 TOKa Ha JJOITyCTUMOM YPOBHE BKJIFOUEH JOTIOTHUTENbHBIN pe3uctop Rno6; Mc = Mu

10. PerynupoBanue ckopoct AJl ¢ K3P ocymectusiercs o cucteme [TU-AJl. [TacopTHeIM
nanubie qeuratens: Pu = 3,5 kBt, na = 870 06/mMun, Unn = 380 B, 111 = 10,1 A, R1=2,16

Om, x1 = 2,03 Om, R, =333 Owm, X, =146 Owm. OmpezienuTe 9acTOTy M HANpPsIKEHUE, KOTOPOE
HEOOXOJIMMO MPHIIOKHUTH K CTATOPY, JUIS TIOJYUCHUSI CKOPOCTH BPAIICHHS

1) ® = 157 pan/c npu moMenTe Harpy3ku Mc = 15 Hm.

2) ® =45 pan/c mpu Mc = 15 Hwm.

Paccuuraiite u moctpoiite xapaktepucTuku o = f(M) mpu ® =91 pan/c, ® = 45 pan/c, ©=
157 pan/c,

11. JIBa acCHHXpOHHBIX JBHTaTeNs C K.3. pOTOpOoM (macmopTHeie nanubie: PH = 3,5 kBtr, mu =

870 o6/wun, Uln = 380 B, Tl = 10,1 A, rl =2,16 Owm, x1 = 2,03 Om, 2 =333y, X2 =146 5,y
paboTator Ha oOuwmil Baj. B pe3ynbraTe TEXHOJIOTHUECKOTO pa3dpoca mapaMeTpoB OKa3ajloch, YTO
aKTUBHOE COIIPOTHBIIEHHE poTopa 1-oii mammHbel Ha 10% MeHbIIE MAacIOPTHOIO, a AKTUBHOE
COINPOTHUBJIEHHE poTopa 2-oi MammHbl Ha 10% Oonbiie macnopTHOro. OneHuTe rpaduueckum
croco0OoM 3arpy3Ky JBUTaTelNeH, eclii cyMMapHbIii MOMEHT Harpy3Ku Mc =75 Hm.

12. Hdnsa perymupoBanust ckopoctd IIT ¢ He3aBUCHMMBIM BO30YKICHHEM IpPHUMEHSETCS
cucrema I'-/1. I'enepaTop u 1BUraTenb 0IMHAKOBBIE 3J1.MaIIMHbI ¢ TapaMeTpamu: PH= 12 kBT, nu =
790 06/mun, Un = 220 B, In = 65 A, Ra = 0,266 Om. MomenT unepiun J = 0,4 kxrm2. Onpeaenute



nuana3oH D peryinpoBaHus CKOPOCTH IPH 3aIaHHOM TOYHOCTH ee nojjaepskanust AMc non = 0,5
MH; MOMEHT CTaTUYECKHIl CONMPOTUBICHUN U3MEHseTcs B mpenenax otr 0 mo MH; temmeparypa
MaIIFH B Iporiecce padoTsl u3mensercs B npenenax ot 200 C go 800 C.

Omnpenenure HeOOX0AUMBINA KOd(DPuIeHT GopcupoBKH [ Mycka asurarens B cucteme ['-J]
3atn=0,7c, Te=1,5¢, Usa= 220 B.

13. JIBuratenb MOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30ykaeHus: JX = 10 krm2, o0 =
1101/c, o©naua = 100 1/c, K& = 5 Bc, M = 1000 HM mnepexoauT B peXuM TUHAMUYECKOTO
TopmoxkeHus: ¢ Muau = 1,4 Mu. HapucoBath KpuBble IEpeX0/IHOTO Tpoliecca mpu o = f(t), 5=
f(t) mpu akKTUBHOM M peaKTHBHOM MC.

Onpenenuts:

1) Tm

2) ta.T. BpeMs TOPMO3KEHUS ABUraTelisi 0 CKopocTu o = 0;

3) Ilorepu sHepruu B ABUraTessIX U OTKYJla OHU OCTYAt0T?

HapucoBatb cxemy acCHHXpOHHOTO BEHTHJIBHOTO KacKa/la U OSCHUTh MPUHIUI PaOOTHI.

14. AcCuHXpOHHBIH JBHUraTelb TOPMO3UTCS BXOJIOCTYIO B PEXHME MPOTHUBOBKIIOUCHHUS.
Kpurnueckuit moment Mk = 1000 HMm, cuaxponnas ckopocts ®0 = 104,7 1/c, MOMEHT HHEPIIUU
J =10 krm2. Onpenenuts BETUYUHY KPUTUIECKOTO CKOJIBKEHHS, IPU KOTOPOM BpPEMSI TOPMOKE HUS
tT min, a Takxe notepu A Am, eciiu R1/R2 =1.

15. JIBurarenb MOCTOSHHOTO TOKa HE3aBUCHUMOTO BO30YXKACHHUS TOPMO3UTCS B DPEXKUME
IIPOTUBOBKIIIOYEHUS ¢ peakTuBHBIM Mc = MH. Texnuueckue nannele: PH = 12 kB, Un =
220 B, na = 790 06/muH, In = 65 A, Ra = 0,266 Om, J = 0,4 krmM2, onay = 82,7 1/c, Imau = 130
A.

a) I[loctpouts kpuBble ® = f(t), M = f(t) 1 onipenenuTh BpeMs TOpMOxkeHus 10 @ = 0.

0) OnpenenuTs BEIMYNHY MOTEPHh YHEPTUH MPU TOPMOKECHHUU.

16. s perymupoBanus ckopoctu JIIT ¢ He3aBUCHMBIM BO30YKICHHEM H3MEHSETCS CHC-
tema I'-/]. ['eneparop u qBUraTesib 0IMHAKOBBIE 3J1.MalIUHbI ¢ Tapamerpamu: P =12 kBr, mnH=
790 06/mun, Un = 220 B, In = 65 A, Rs = 0,266 Om, momenT unepimu J = 0,4 krm2. O nipeaenure
nuana3oH D peryiaupoBaHus CKOpPOCTH IPU 3a1aHHOM ToYHOCTH ee noanaepxkanus AMc non = 0,5
MH; MOMEHT CTaTUYECKHUX COMPOTHBJICHHN u3MeEHseTcs B mpenenax oT 0 mo MHu; Temmeparypa
MallIMH B pouecce paboTsl u3Mensiercs B npenenax ot ot 200 C no 800 C.

Omnpenenure HEOOX0AUMBINA KOd(DPuIeHT GopcupoBKH NI Mycka asurarens B cucteme ['-]]
3atn=0,7c, Te=1,5¢, Usa=220 B.

17. s perynuposanus ckopoctu AI1T ¢ HB (macnopTHbie naHHbIE IBUTATEIIA: Pu=
12 kBt, nu = 790 06/mun, Un = 220 B, In = 65 A, Ra = 0,266 OmM, MOMEHT HHEPLIUH J=04
krM2, Inau = - 130 A. Ucnons3yercsa cucrema TII-/I. Tupuctopssrii mpeobpazoBarens — Tpexdas-
Hasi MOCTOBasI CX€Ma BBIIPSIMIICHUS, TUTaeTcs OT ceTu ¢ peaktropoM (Un = 220 B), UHAYKTUBHOCTH
daszer Lo = 0,25mI'H, aktuBHOE compotuBieHue R = 0,015. TpeOyercs obecneunuTs auana3zoH
perymmpoBanusi ckopoctd D = 5 1. OnieHuTe TOYHOCTD PEryJIMPOBaHUs U KO3 PPHUITMCHT MOIITHOCTH
IIPU TAaKOM CIOCO0€ PeryIUupoBaHMUs.

18. Paccumraiite mepexoaHbIi nporecc mycka o = f(t), i1 = f(t) nBUraTess MmoCTOSHHOTO C
HB, umeroniero cienyromue nannupie: PH = 12 kBt, nu = 1360 06/mun, Un = 220 B, [n = 65 A, Ra
= 0,194 Om, momenT unepunu JX = 0,4 krm2, A = 2. B SKOpHYIO LIeTb JIJIsl OTPAaHUYEHHUS ITyCKO -
BOI'0 TOKa Ha JOIyCTUMOM ypPOBHE BKJIIOUEH JOTOIHUTENbHBIN pe3uctop Rao6; Mc = Mu

19. PerymupoBanue ckopoctu AJl ¢ K3P ocymectsisiercs no cucreme [14-A/l. [lacnopTHeie
nannblie nuraress: Pu = 3,5 kBt, na = 870 06/mun, Unn = 380 B, I1a = 10,1 A, R1=2,16

I _ I _
Om, x1 =2,03 Om, R, =333 Owm, X, =146 OM. Ompenenure 4acTOTy W HaNpsiKEHUE, KOTOPOE
HEOO0XOAUMO MPHUIIOKHUTH K CTATOPY, AJIS MOJTy4YEHUs] CKOPOCTH BpAIICHUS

1) ® = 157 pan/c npu momenTe Harpy3ku Mc = 15 Hwm.



2) ® =45 pan/c npu Mc = 15 Hm.
Paccuuraiite u moctpoiite xapakrepucTuku o = f(M) mpu ® = 91 pan/c, ® =45 pan/c, ©=
157 pan/c,
2 B1.B3 CusioBasi 3JIeKTPOHUKA
1. Ins ogHO(da3HON cXeMbl BBHIIPSIMICHHUS CO CpPEeIHEH TOUYKON ONpEeAeTuTb MaKCUMaJbHOE
3Hauenue BoinpsmiieHHon DJIC Ed0, cpennee 3nauenne BeimpsmieHHo DC Ed, cpeanee 3Ha-
YeHHe BBITIPSIMIICHHOTO Toka Id, cpenHee 3HaueHHWe TOKa 4epe3 BEHTWIb [B.Cp., MaKCHMaJbHOE

Hanpshkenne Ha BeHTmwie Umax npu E2¢=100 B; Rd=10 Om; Ld=,& = 30°,

eg = Fwpt), Uy, = f(@pt)

2. HapucoBarb KpuBbIE TUIsl 0THO(A3HON CXEMBI BBITPSIMIIC-HUS

co cpemHer Toukoi mpu padore Ha Rd (Ld=0) mpu & = 600, XT=0; R1=0; E2¢=100 B. Onpene-
Ttk Ed, UB.Mmax.

eg = Fwpt), Uy = f(@pt)

3. HapucoBath KpuBbIe U1 0JTHO(a3HOM CXEMBbl BBINIPSAMIIC-HUS

co cpeaHel Toukoi mpu padote Ha Rd=10 Om; Ld= npu & = 60° ¢ yueroM kommyTtanuu X T=0,5
OwMm ; E2¢=100 B. Onpenemuts Ed, U.d, Id, Us.max

4. HapucoBaTb KpuBBIE ey = f(agt), Uy = ()

BeIpsiMiieHust Tipu padorte Ha Rd (Ld=0) mpu & = 60° XT=0 ; R1=0; Rd=10 Om; E2¢=100 B.
Onpenenuts Ed, 1d, U.mMax

U1si ogHO(A3HOW MOCTOBOM CXEMBI

&g = f(@pt), U, = f (@)

5. HapucoBarb KpuBbI€ s oHO(a3HOM MOCTOBOW CXEMBI

BHINpsiMIIeHUs TIpU paboTe Ha Rd=10 Om; Ld= npu & = 600c y4€TOM KOMMYTalluu XT=0,5
Owm; E2¢=100 B. Onpenenuts Ed, U.d, Id, UB.max

€y = F(@ol), Uy = f(@pt), iy = Tleg), i, ic = T (ogt)

6. HapucoBarb KpuBsle JUTSt

Tpex¢a3zHoil HyneBoil cxeMmbl BbIIpsAMieHuss npu padore Ha Rd (Ld=0) mpu & = 0, Rd=10 Om;

E2¢$=100 B. Cxema coeamHeHue 0OMOTOK TpaHchopmaropa YIY, Omnpenemuts EdO, Id, Us.max,
cpeaHuid TOK BeHTHJIA IB.cp..

eg = fopt), Uy = Tagt), iy = f (@), i, = f(@pt) 1

7. HapucoBaTh KpuBBIE 1 TpexdazHoit

HYJICBO# CXeMbI BhIpsiMiieHUs Ipu padote Ha Rd=10 Om; Ld= mnpu &= 3000 y4€TOM KOMMY-

tammn XT=0,5 Om ; E2¢=100 B. Cxema coenmaeHne oOMOTOK TpaHC(opMaTopa Y1Y Omnpe-
nemutsb Ed, 1d, UB.max, cpeauuii Tox Bentuis Is.cp., U.d

e, = f(@pt), Uy, = f(@h), iy = F(@pt), i, = f (@gt)

8. HapucoBatb kpuBbIe U1 Tpexpa3Hoit

MOCTOBO# cXxeMblI BhITIpsiMIieHUsT TipHu paboTe Ha Rd (Ld=0) mpu & = 30° , Rd=10 Om; E2JI=205 B.

Cxema coenuHeHre 0OMOTOK TpaHCchopmaTopa YIY Ompenenuty EdO, 1d, Us.max, cpeaamii TOk
BeHTWI [B.Cp..

2.1.4 Yue6HOo-Memodu4yeckoe ob6ecneyeHue

1. bapabuna, . A. Xpectomatus no aucuuiuinae "Hcropus" (C aIpeBHEUIIMX BPEMEH JI0
Havasia XXI B.) : xpectomatus / . A. bapabuna, E. M. bypsik ; MI'TY. - MarHUTOropckK :
MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3077.pdf&show=dcatalogues/1/
1135283/3077.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObekT. - Tekcr :
3MEeKTPOHHBIN. - CBeneHus goctynHbl Takke Ha CD-ROM.

2. Emmcees, A. C. Dxonomuka : yuebnuk / EnuceeB A. C. - Mocksa : [lamkos u K, 2017. - 528
c. - ISBN 978-5-394-02225-8. - URL: https://new.znanium.com/read?id=286437 (mara
obparenus: 11.10.2019). - Tekct : 31eKTPOHHBIN.

3. backakoBa, O.B. DkoHOomMuKa mpeanpusitTus (OpraHu3anuv) [DIEKTPOHHBIA pecypce| :
yueOnuk / O.B. backakoBa. — M.:JlamkoB u K,2013,-372c. — ISBN 978-5-394-01688-2-. —

Pexxum noctyna k pecypcey :http://znanium.com/bookread.php?book=239967



https://magtu.informsystema.ru/uploader/fileUpload?name=3077.pdf&show=dcatalogues/1/1135283/3077.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3077.pdf&show=dcatalogues/1/1135283/3077.pdf&view=true
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http://znanium.com/bookread.php?book=239967

4. Mamnbko, A. B. [IpaBoBenenue: yueonuk / Mansko A. B., Cy6oues B. B. - Mocksa : FOp.
Hopwma, HUL] UTH®PA-M, 2018. - 304 c. - URL: https://new.znanium.com/read?id=328740
(mata obparenusi: 11.10.2019). - Tekct : AIEKTPOHHBIH.

5. Kocmaros, B. U. Dnextpudecknii npuBon : yuednoe nmocobue / B. M. Kocmaros ; MI'TY. -
[2-e u3na., moarot. mo med. u3a. 2012]. - Maruutoropek : MI'TY, 2014. - 1 31eKTpOH. OIT.
JIICK (CD-ROM). - 3arm. C TUTYII. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1360.pdf&show=dcatalogues/1/
1123813/1360.pdf&view=true (mara obpamenus: 06.03.2020). - MakpooObekT. - Tekcr :
3eKTPOHHBIN. - CBeeHus JocTymHBI Takke Ha CD-ROM.

6. Bacuibes, b. 10. DnexrponpuBosa. DHepreTuka 3yeKTponpuBoaa: yaeoOHuk / Bacmibser b.
0. - Mocksa : COJIOH-IIp., 2015. - 268 c. - ISBN 978-5-91359-155-5. - URL:
https://new.znanium.com/catalog/product/872097 (mara o6pamienus: 02.03.2020). - Tekcr :
3JIEKTPOHHBIM.

7. IlloxuH, B. B. DiekTponpuBoj arperaroB METaUTyprHYecKOro MpOU3BOJCTBA : y4eOHOE
nocobwue / B. B. llloxun, A. C. CapBapoB ; MI'TY. - Marauroropck, 2014. - 151 c. : rpad.,
CXEMBEI, Ta01. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=804.pdf&show=dcatalogues/1/1
116042/804.pdf&view=true (mara obpamenus: 02.09.2020). - MakpooObekr. - TekcT :
anekTpoHHbIN. - ISBN 978-5-9967-0499-6. - IMeeTcs meyaTHbIN aHAJIOT.

8. Tonmaues, I'. I'. ABTOMaTHU3UpOBaHHBII JIEKTPOIPHUBOJ] TUTIOBBIX MPOU3BOJICTBEHHBIX
MEXaHU3MOB U TEXHOJOTHYECKUX KOMILIEKCOB : yueOHoe nocooue / I'. I'. Tommaues ;
MI'TY. - Marautoropck, 2012. - 146 c. : un., guarp., cxemsl, Tadmn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=581.pdf&show=dcatalogues/1/1
101618/581.pdf&view=true (mata ooparenus: 08.09.2020). - MakpooObekT. - TekcT :
anekTpoHHbIH. - ISBN 978-5-9967-0298-5. - MimeeTcs meyaTHbIN aHAJIOT.

9. Jlybuna, U.A. Beimycknas kBanu¢ukanuonHas pabota. IloarotoBka, odopmieHue u
3anmra [Tekcr]:: MeToauyeckue yka3aHMs IS CTYICHTOB HAlpaBJICHHS MOATOTOBKH
13.03.02 wu 13.04.02 «Dnexkrpod’HepreTMka M  INEKTPOTEXHHKa» BceX  (GopMm
oOyuenwus/. Jlyouna U.A, Ilanosa E.A, IllemeroB A.H.— Maruutoropck: ®T'6OY BIIO
«MI'TY», 2016. — 60 c. (ITpunoxenwue 2).

3. llopsia0K NOATOTOBKHM M 3alIIMTHI BHIIIYCKHOM KBAJN(PHKALMOHHOI padoThI

BeimonHeHne U 3a1muTa BBITYCKHOW KBATM(UKAIIMOHHOW paOOTHI SBIISIETCS OJHOU U3 GhopM
roCyapCTBEHHOW UTOTOBOM aTTECTAIUU.

[Ipu BBINOHEHUH BBIIYCKHOM KBaJIM(PUKALMOHHOM paboThl, 00ydaromuecs TOIKHBI
M0Ka3aTh CBOM 3HAHUS, YMEHUS M HABBIKU CAMOCTOSITEILHO PElllaTh HA COBPEMEHHOM YPOBHE
3a/la4y cBoeH npodeccuoHaIbHOM NesTeIbHOCTH, NPO(EeCcCHOHANBHO U3JIaraTh CrelualbHYy 0
nH(pOpMAaIUIO, HAYYHO apTyMEHTHUPOBATH U 3aIIUIIATH CBOIO TOYKY 3pEHMUS.

OO0yuaromuii, BEITOJHSIOUINNA BBITYCKHYIO KBAJIM(PUKAIIMOHHYIO paboTy JOJDKEH MOKa3aTh
CBOIO CIIOCOOHOCTh M YMEHHE:!

- OTIpeAeIsTh U HOPMYIUPOBATE MPOOIIEMY HCCIEAOBAHUS C YUETOM €€ aKTyallbHOCTH;

- CTaBUTh LIEJIU UCCIIEI0BAHUS U ONPEEIIATh 3a1a4l, HEOOXOIUMBIE IS UX JOCTHKCHHUS;

- aHaJIU3MpOBaTh M 0000LIATh TEOPETUYECKUH W SMIMPUYECKUH MaTepuan IO TeMe
UCCIIeIOBaHMUs, BBIABIIATh IPOTUBOPEUHSL, AETIATh BBIBOBI;

- IPUMEHSTh TEOPETUYECKHE 3HAHKS NP PEIICHUH MTPAKTUYECKHX 3a/1a4;

- JlenaTh 3aKJIIOYEHHEe 0 TeMe MCCIEJOBaHUs, 0003HAa4aTh NMEPCIEKTUBBI JaJbHEUIIEro
U3y4EHUs UCCIIEyeMOTro BOIPOCa;

- 0OopMIIATH pabOTy B COOTBETCTBUH C YCTAaHOBJIEHHBIMHU TPEOOBAHUAMHU.

- BBIMOJIHATh pabOThl MO MPOEKTUPOBAHMIO, MH(POPMAIIMIOHHOMY O0OCITyKHBaHHIO, Opra-
HU3AlMK TPYAa ¥ YIPABICHUIO, METPOJIOTHYECKOMY 00€CIIeUEeHUI0, TEXHUYECKOMY KOHTPOJIIO;

- pa3pabaTbIBaTh U peAIM30BaTh MEPONPUATHUS 110 FHEPTrOCOEPEKEHHUIO;
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- pa3pabaTbIBaTh METOJAMYECKHE M HOPMATHBHBIE MaTEpHalbl, TEXHHYECKYIO JOKYMEHTa-
U0, a TAKXKE NPEIIOKEHUS] U MEPONPUATHS IO OCYIIECTBICHUIO pa3pabOTaHHBIX MPOEKTOB U
porpamm;

- ydacTBOBaThb B pabOTax IO OCYLIECTBJIEHHIO HCCII€OBaHUM, pa3pabOTKe NPOEKTOB U
porpamm, B MPOBEIECHHN HEOOXOJAMMBIX MEPOTPHUSITHIA, CBS3aHHBIX C JHArHOCTHKOW M HCIIBITA-
HUSIMH 00OPYZOBaHMS W BHEIPEHHWEM €r0 B DKCIUTyaTallMio, a TakKe B BBHITIOJIHEHHH PabOT 1Mo
CTaHAAPTHU3AIMM TEXHUYECKHX CPEJCTB, CHUCTEM, IPOIECCOB, OOOPYAOBAaHUS W MaTepHajoB, B
PaCCMOTPEHUH PA3TMYHON TEXHHYECKOW JTOKYMEHTAIH, MOJITrOTaBIMBAET HEOOXOAMMBIE 0030DHI,
OT3BIBBI, 3aKITFOYCHUS;

- U3y4aTh M aHAIU3MPOBAaTh HEOOXOAMMYIO HMH(POPMAIMIO, TEXHUYECKHE [laHHbIE, TOKa-
3aTeNld U pe3yJbTaThl paboThl, 0000IATh U CUCTEMATH3UPOBATh HMX, MPOBOJIUTH HEOOXOIUMBIC
pacueTsl, UCHOJIb3Ysl COBPEMEHHbIE TEXHUYECKUE CPE/ICTBA;

- COCTaBJIATh Ipauku padOT, 3aKasbl, 3asiBKH, MHCTPYKLHUH, MOSCHUTEIbHBIC 3alUCKH,
CXEMbl M JIPYTyH0 TEXHHYECKYIO JOKyMEHTAlMI0, a TaK)K€ YCTAaHOBJIECHHYI) OTYETHOCTh IO YT-
BEP>KJCHHBIM (hOpMaM U B YCTAHOBJICHHBIE CPOKH;

- OCYLIECTBJIATh 3KCIEPTU3Y TEXHUYECKOW JOKyMEHTAlMd, HaA30p M KOHTPOJIb 3a CO-
CTOSIHUEM W SKCIUTyaTaleid oO0OpyloBaHMSA, BBISABISET PE3€PBbI, YCTAHABIMBACT NMPHUYUHBI Ha-
pYILIEHUI peXUMOB paboThl 000pyYI0BaHKS M HEUCIIPABHOCTEN MPU €ro dKCIUTyaTallui, IPUHUMAET
MepBbI 110 UX YCTPAHEHUIO U MOBBINIEHUIO 3(h()eKTUBHOCTH UCTIOJIb30BAHUS;

- CIIEINTH 32 COOJIIOJICHUEM YCTAHOBJICHHBIX TPeOOBaHMM, NEHCTBYIOMIMUX HOPM, MPAaBUI U
CTaHAapTOB;

- OpraHn30BaTh pabOTY MO MOBBHIIIEHHIO HAYYHO-TEXHUYECKUX 3HaHUH pabOTHHUKOB;

- cocoOCTBOBaTh PA3BUTHIO TBOPYECKOW WHHUIIMATHUBBI, pallMOHANM3alMM, H300peTa-
TEJILCTBA, BHEAPEHUIO MOCTHM)KEHHH OTEUECTBECHHOM M 3apyOeKHOM HAyKH, TEXHHUKH, HCIOJB30-
BaHUIO TEPEI0OBOTO OMbITa, obOecneynBaromuii 3pdexkTuBHy0 paboTy moapasjiesieHus, Npearnpu-
ATHUS;

- KOHCYJIbTUPOBATh IO BOMIpOCaM pPa3pabOTKHM aBTOMATU3UPOBAHHBIX AIJIEKTPOTPUBOJIOB,
pa3paboTKH U pear3aly IPOTPECCUBHBIX TEXHOJIOTHYECKHX MPOIIECCOB;

- OpPraHMU30BBIBATH M 00ECTIEYNBATH MEPOIPHUATHS 110 FHEPTOCOEPEIKESHHUIO;

- obecnieynBaTh MEPONPUATHS IO SKOJOTHMYECKOW O€30MacHOCTH MPOBEACHUS TEXHOJO-
THYECKHX TPOIIECCOB.

3.1 IloaroToBHUTEIbHBIH ITAN BHINOJITHEHHUS BBINYCKHON KBAJIN(PUKAMOHHOM padoThI

3.1.1 Boioop memul 6binyCKHOU KANUDUKAUUOHHOU PAOONIbL

OO0y4aromuiicss cCaMOCTOSITEILHO BEIOMpPAET TEMY U3 peKOMeHyeMoro nepedns TeM BKP,
MIpeICTaBICHHOTO B npuioxeHuu 1. OOyyatonuiics (HECKOIBKO 00yYarOIIUXCsl, BHITIO THSAIOIINX
BKP coBMecTHO), M0 TUCEMEHHOMY 3asiBIIEHUIO, UMEET MPaBO MPEIJIOKHUTH CBOIO TEMY IS
BBIITYCKHOW KBaTM(PUKAITMOHHON pabOoThI, B cliyyae ee 000CHOBAHHOCTH U 11€7I€CO0 OPa3HOCTH €€
pa3paboTKu AJisl MPAKTHYECKOT0 MPUMEHEHHS B COOTBETCTBYIOIIEH 00JacTu 1p 0hecCHOHAIBHOMN
JESITENbHOCTH UM HA KOHKPETHOM 00BbeKTe NPO(EeCCHOHATBHON IeATeIbHOCTH. Y TBEPKICHUE
teM BKP 1 HazHaueHune pyKoBOAUTENS YTBEPKIAETCS MPUKA30M [0 YHUBEPCUTETY.

3.1.2 @yukyuu pykoeooumens 6blnyCKHOU KGANUPUKAUUOHHOU PADOmM bl

JU1s1 MOATOTOBKM BBIITY CKHOM KBAJTM(HKAIIMOHHON paboThl 00yUaronieMycst Ha3HauaeTcs
PYKOBOJMTEINb U, IPU HEOOXOAUMOCTH, KOHCYJIbTAHTHI.

PykoBogurens BKP nomoraer o6yuatornemycst chopMyaupoBaTh 00ObEKT, IpeIMeT
UCCIIeIOBaHMs, BBIIBUTD €0 aKTyallbHOCTh, HAYYHYI0 HOBU3HY, pa3paboTaTh IUIaH
HCCIIeI0OBaHMs; B Ipoliecce paboThl MPOBOIUT CUCTEMATHYECKUE KOHCYJIBTAILINH.

IMonroroska BKP oGyuatommMmcs 1 0TueT nepe;; pyKoBOAUTENIEM PEaTU3yeTcsl COrNIaCHO
KajeHaapHoMy rpaduky pabotsl. Kanennaphsiii rpaduk padoTel 00yJaromerocsi CocTaBseTcs



Ha Becbh nepuo/ BoinojHeHuss BKP ¢ ykazanuem ouepeiHOCTH BBIIIOJHEHUS OT/AEIbHBIX 3TAIOB U
CPOKOB OTUYETHOCTH IO BBIIIOJIHEHUIO PAOOTHI epes] pyKOBOJUTENIEM.

3.2 TpeOoBaHusl K BBIIYCKHOH KBaJIN(pUKANNOHHON padoTe

[Ipu noAroTOBKE BBIMYCKHOM KBAIU(UKAIIMOHHOW paboThl 00yUaroLuiics
PYKOBOJICTBYETCSI METOAMYECKUMU YKa3aHUSIMHU BKIFOUUTh METOIUYECKUE YKAa3aHUs IS
oOyuaromuxcs 1o BeinojgHeHuto BKP (B 06s13aTrenbHOM nopsijike A0KHBL OBITH pazpaboTaHbl) U
JIOKaJIbHBIM HOpMAaTUBHBIM akToM yHUBepcuTera CMK-O-CMI'TY-36-16 BrimmyckHast
KBaTM(PUKAIIMOHHAs paboTa: CTPYKTYpa, CoJiepkaHne, oO1Ire mpaBuiia BEIMIOTHEHUS U
oopMIIeHHS (YMOUHUMb 8€pCuUio CMAHOapma Ha KOPROPAMUSHOM nopmaine 6 pasoese
«Ynpasnenue 0bpazosamenvHoll QesiMmenrbHOCMbIO»).

3.3 MNopsaaok 3awmuThbl BbINYCKHOW KBanudMKaumoHHON paboThbl
3akoHYeHHas BBINTyCKHAs KBaJW(HUKAIMOHHAs pabdoTa JOJDKHA MPOUTH MPOLEIYPY
HOPMOKOHTPOJIA, BKIIFOYasd IIPOBCPKY Ha 00BeM 3aI/IMCTBOBaHI/II71, a 3aTéM IIpEaCTaBJICHA
PYKOBOAUTEIIKO IJIA 0(1)OpMJ'IeHI/I$I IINCBMECHHOI'O OT3bIBa

ITocne opopmnenus or3biBa pykoBoautenst BKP nanpasnsercs 3aBenyromemy kadenpoit
BeinyckHas kBanudukaoHHast padoTa, HOJIMCaHHAs 3aBEAYOIUM Kadeapoi, uMeronas
OT3BIB PyKOBOJUTENS paboThI, JOMYCKAETCS K 3aIUTE U MEPEaeTcsl B TOCY1apCTBEHHYIO
9K3aMEHALMOHHY0 KOMUCCHUIO HE MO3/IHEE, YEM 3a 2 KAJICHIAPHBIX JAHS 10 JaThl 3aILUTHI, TAKXKE
paboTa pazmeniaercs B 3JEKTPOHHO-ONOIMOTEUHOM cCCTeMe YHUBEPCUTETA.

OOBsiBNIEHUE O 3aAIIUTE BHIITYCKHBIX pa0OT BBIBELIMBAETCS HAa Kadeape 3a HECKOJIBKO JHEH 10
3aILUTHI.

3ammra BTy CKHOM KBaTU(UKAIIMOHHONW pabOThI MPOBOJAUTCS HA 3acelaHUN
roCyJapCTBEHHOM SK3aMEHAIIMOHHONH KOMUCCHH U SIBIISIETCS My OMMUHOM. 3amuTa 0qHOU
BBITTYCKHOU paOOThI He 001cHa npesviuiams 30 munym.

Jnst coobienus o0yyaromemycs npeaocrasisiercs He oonee 10 munym. CoobiieHue no
conepxanuio BKP conpoBosxnaeTcst He0OX0AMMBIMH IrpapUIeCcKUMU MaTepruajaMu W/ Uiau
npe3eHTanuel ¢ pa3aaTouynsiM MatepuaioM mist uieHoB [ DOK. B I'DK MoryT ObiTh
IIPEICTABJICHbI TAK)KE IPyTUe MaTepHalibl, XapakKTepU3yIOLUe HAYUYHYI0 U [IPAKTUYECKYIO
LIEHHOCTH BhINOJIHEHHOM BKP — neuarHbie crareu ¢ yyactueM BbllyckHuKa 1o reme BKP,
JIOKYMEHTBHI, YKa3bIBaloIlllKe Ha npakTndeckoe npuMmeHenue BKP, makeTsl, 00pa3Lipl
MaTepHaJIOB, U3J1EJIUHN U T.11.

B cBoeMm BrICTYIIICHH Y O0YYAIOMIUNACS JOJDKEH OTPA3UTh:

— coJiep>KaHue NMpoOJIEeMbl U aKTYaJIbHOCTh HCCIIC0OBaHMUS;

— 1IeJIb ¥ 3a/1a4U MCCIIEI0BAHNUS;

— 00BEKT M MPEIMET UCCIICIOBAHNS;

— METOJIUKY CBOETO HCCIIeIOBaHMS;

— THOJTyY€HHbIE TEOPETUUECKHE U MPAKTUUECKUE PE3YJIbTaThl HCCIIE0BaHNUS;
— BBIBOJIbI U 3aKJIFOYECHHE.

B BeICTYMIIEHMN TOJKHBI OBITH YETKO 0003HAYEHBI PE3YJIbTaThl, IOJYyUEHHbIE B X0/1€
HCCIIC0BAHNA, OTMEUEHA TEOPETUYECKAs U MPAKTUYECKasl LIEHHOCTD IOJyYEHHBIX PE3YJIbTATOB.
I1o oxoOHUaHMM BBICTYIIJIEHUS BBIITY CKHUKY 3aJal0TCSI BOIIPOCHI 110 TEME €ro padoThI.

Bonpocel MOTyT 3a1aBaTh BCe IPUCYTCTBYIOLIME. BCe BOIPOCH IPOTOKOJIUPYHOTCS.

3aTeM CJI0BO NPEJOCTABIAECTCS HAYYHOMY PYyKOBOJIUTENO, KOTOPBIN JA€T XapaKTEPUCTHUKY
paboTsl. [Ipu oTCyTCTBUM PyKOBOJUTENS OT3bIB 3aUMTHIBAECTCS OAHUM M3 wieHoB I DK.

[Tocne 3TOro BBICTYNAET PELIEH3EHT WU PELEH3HS 3a4NThIBacTCA OQHUM 13 wieHoB [ OK.

3aciyiiaB o(pHUIHAIBHYIO PELIEH3HUI0 CBOCH pabOoThI, CTYIEHT AODKEH OTBETUTh Ha BOTIPOCHI
U 3aMEYaHUs PELICH3CHTA.

3areMm npencenarens 'OK npocur npucyTCTBYONIMX BBICTYIIUTH IO CYIIECTBY BBIITY CKHOM
KBaJM(MKaIMOHHOH paboThl. BBICTYIUICHUS YIEHOB KOMUCCHUHU M MPUCYTCTBYIONIUX HA 3aIlUTE
(1o 2-3 MUH. Ha OJTHOTO BBICTYMAIOIIETO) B MOPsIIKE CBOOOIHOM AMCKYyCCHU U OOMEHa MHEHUSMHU
HE SBJIIOTCSL 00513aTENILHBIM 3JIEMEHTOM IPOLEYPhl, OITOMY, B CIIy4ae OTCYTCTBUS JKENAIOIINX
BBICTYIIMTh, OH MOKET OBITh OITyIIIEH.



[Tocne nuckyccuu Mo TemMe paboThI CTYJCHT BBICTYIIAET C 3aKIFOUUTEEHBIM CIIOBOM. DTHKA
3aIUTHI MPEIMUCHIBAET MIPU 3TOM BBIPA3UTh 0JaroJapHOCTh PYKOBOJUTEIO U PEICH3EHTY 3a
MPOJIeIaHHY 0 paboTy, a Takxke wieHaMm [ DK 1 BceM pHUCyTCTBYIONIUM 32 BHUMAHHE.

3.4 Kputepum oueHKM BbINYCKHOM KBanmudukaumoHHOn paboThbl

Pesynbrate! 3anmursel BKP onpenenstorces oneHkamMu: «OTIIMYHOY, «XOPOLIO»,
«yJOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO» U OOBABIISIOTCS 6 O€Hb 3AUiUNLbL.

Pemenune 00 orieHke nmpuHUMaeTcs Ha 3aKpbIToM 3acenannu [ DK mo okoHuaHum
MIPOTIEAYPHI 3aIIUTHI BCEX padOT, HAMEUECHHBIX Ha JaHHOe 3acempanue. [{ns onenku BKP
roCy/1apCTBEHHAsI K3aMEHAIMOHHAs KOMHUCCHS PYKOBOJICTBYETCS CIENYIOIMMH KPUTEPUSIMHU:

1. Oyenxa u pexomenoayuu pyKo8ooOumersl.

2. Oyenka keéanughuxayuu cmyoenma 8 npoyecce 3auuTol.

— aKTyaJIbHOCTh TEMBI;

— HAyYHO-IIPAKTUYECKOE 3HAYECHUEM TEMBI;

— Ka4eCTBO BBITIOJIHEHHS PAOOThI, BKIIIOUAs JEMOHCTPAIIMOHHbBIE U PE3EHTAI[MOHHbIE
MaTepuabl;

— COJIEPIKaTEIbHOCTD JOKJIA/1a U OTBETOB HA BOIPOCHI;

— YMEHHUE MPECTaBIATh paboTy Ha 3alIUTe, YPOBEHb PEUEBOM KYJIBTYPHI.

OneHka «OTJMYHO» (5 0a/uioB) BBICTABISIETCS 3a IIIyOOKOE PACKPHITHE TEMBbI, IOJIHOE
BBIIIOJIHEHHME IIOCTABJICHHBIX 3a4ad, JIOTUYHO H3JIOKEHHOE COJEpKaHHe, KaueCTBEHHOE
opopmiieHre  paboOThl, COOTBETCTBYIOIEE TPeOOBAHUAM  JIOKAIBHBIX AKTOB,  BBICOKYIO
COJIEPIKATEIBHOCTD TOKIJIAJA U JEMOHCTPAMOHHOIO MaTEPHUalIa, 3a Pa3BEPHYTHIE U IOJIHBIE OTBETHI
Ha Bonpocsl wieHoB [ OK;

Onenka «xopomo» (4 Oamna) BBICTaBISETCS 3a IIOJHOE PACKPBITHE TEMbI, XOPOIIO
npopaboTaHHOE cojepkaHue 0e3 3HAUUTENbHBIX MPOTUBOPEUHH, B 0(pOpMIICHUH pabOThl UMEIOTCS
HE3HAYUTENbHbIE OTKJIOHEHHUS OT TpeOOBaHMH, BBICOKYIO COJEP)KAaTENBHOCTh JAOKIana W

ACMOHCTPAIIMOHHOTO MaTcpHualia, 3a HEOOJIbIIINE HETOYHOCTH Ipru OTBCTax Ha BOIIPOCHI YJIICHOB
I'OK.

OrneHKa «y/A0BJIETBOPUTENBLHO» (3 Oasya) BBICTABISIETCS 32 HETOJIHOE PACKPBITUE TEMBI,
BBIBOJIOB U TMPEIJIOKEHHUM, HOCANMX OONMiA Xapakrep, B OQopMiIeHMH pabOThI HMEIOTCS
HE3HAYUTEIbHBIE OTKJIOHEHHUS OT TpeOOBaHHM, OTCYTCTBUE HATJISITHOTO MPECTABICHUS PaObOTHI U
3aTpyIHEHUS TIPU OTBETaX Ha BOMPOCHI wieHoB ['DK.

OrieHKa «HeyI10BJIETBOPHUTEIbHO» (2 Oaia) BRICTABIIAETCS 32 YACTUUHOE PACKPBITHE TEMBI,
HEO0OOCHOBAHHbBIE BBIBOJbI, 33 3HAYUTEJIbHbIE OTKJIOHEHUS OT TpeOoBaHUNH B OQOPMICHUU U
Ipe/icTaBIeHUU pabOThl, KOTJa 00y4YaroIIUIiCs 10MyCKAaeT CyIIeCTBEHHbIE OIMOKU NPU OTBETE Ha
Bomnpockl wieHoB ['OK.

OneHka «Hey0BJIeTBOPUTEJIbHO» (1 0amt) BeIcTaBiseTCs 32 HEOOOCHOBAHHbBIE BBIBOIBI, 32
3HAYUTENbHbIE OTKIOHEHHUS OT TpeOOoBaHUIl B 0(OPMIIEHUH U TPEJCTaBICHUU pPabOThI, OTCY TCTBUE
HarJSIAHOTO TMpeJCTaBiIeHUs paboThl, Korna oOydaroliuicsi HE MOKET OTBETHTh Ha BOIIP OCHI
ynenoB [ OK.

OUEHKH «OTIMYHO», «XOPOILO0Y, «yIOBIECTBOPUTEILHOY» 03HAUAIOT YCIIEHIHOE MPOXOXKICHHE
roCyJapCTBEHHOTO aTTECTAI[MOHHOTO UCIIBITAHUS, YTO SIBJISETCS OCHOBAaHUEM JJISl BbLAAUU
oOydaromeMycs IOKyMeHTa O BbICIIEM 00pa30BaHUU U O KBaNH(pUKAIMU 00pa3ia, yCTaHOBIEHHOTO
MunucrepcTBoM 0Opa3oBanus U Hayku Poccuiickoii deneparmm.



[Tpunoxenue 1
IIpumepHbIii NepedeHb TeM BbINMMYCKHbBIX KBATU(PUKANMOHHBIX padoT

1. "ABTOMaTH3MpPOBAHHBIM 3JIEKTPONPUBOJ HATSHKHOTO KabecTaHa JIMHUM CTaOMIIM3aLUu
KaHaToB KaHaTHOUM MammHbl Hexa Ne 11 OAO «BMK».

2. "ABTOMAaTU3UPOBAHHBIH AJIEKTPONPUBOJ CUTAPhl MPSAAEBbIOIIECH MAIIMHBI KAHATHOTO IeXa
Ne2 OAO «BMK».

3. "ABTOMaTU3MpPOBaHHBIA 3JIEKTPONPUBOJ HAMOTOYHOIO ammapara BOJIOYWIBHOIO CTaHa
UDZFA 2500/N 1ex 12 OAO «BMKy.

4. "ABTOMAaTU3UPOBAHHBIN 3JIEKTPONPUBOJ, KPUBOIIMIIHO-PBIYAKHBIX HOXKHHUIL cTaHa «150»
OAO «bMKb.

5. "ABTOMAaTH3UPOBAHHBIN 3JIEKTPONPUBOA MOTAJIKH JUHUM oMmenHeHus 1nexa Ne6 OAO
«BMK».



6. "ABTOMaTU3MPOBAHHBIA 3JIEKTPOINPUBOJ BEHTWIATOPA JIMHUMA BO3AYLIHOTO OXJAXKACHUS
kataHku ctaHa «150» OAO «BMK».

7. "ABTOMATH3UPOBAHHBIN JIEKTPOTIPUBO OJOKOB BoJoumiIbHOTO crtaHa 47-9 KOCH nexa
Ne 11 OAO «BMKw.

8. ABTOMAaTM3MPOBAHHBIN 3JEKTPOINPHUBOJ CTaHA MOKporo BoJsioueHus nexa Ne6 OAO
«BMK».

9. ABTOMaTH3UPOBAHHBIN AIEKTPOTPUBOT 00KUMHOM KieTh ctana «150» OAO «BMK».

10. ABTOMAaTH3MPOBAaHHBIA 3JIEKTPONPUBOJ] BOJIOUYMJIBHOTO OJIOKa BOJOYWILHOTO CTaHa
UDZFA 2500/N mexa Ne 12 OAO «BMK».

[MTPUJIOXEHUE 2
MunuctepcTBo oOpa3zoBanus U Hayku Poccuiickoit eneparmn

denepanbHOE rOCy AapCTBEHHOE 010 PKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIIETO
poheCCHOHAILHOTO 00pa30BaHuUs

«MarsuToropcKuii rocy 1apCcTBeHHbIN TeXHUUecKkuid yausepcutet uMm. I.M. HocoBa»

I/IHCTI/ITYT OHEPICTUKU U aBTOMATU3UPOBAHHLIX CUCTCM Ka(penpa 3HeKTp00Ha6}I(eHI/ISI

IMPOMBIIIJICHHBIX ITP C,Z[HpI/IHTI/Iﬁ
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1. OBIIHME NOJIOXXEHMUS

BeimmyckHas kBanmmdukanuoHHas padoTa SBIAETCS 3aKIIOYUTENBHBIM 3TallOM MOJATOTOBKH
CTyIeHTOB Bcex (hopMm oOydeHus: OakanaBpuara, MarucT- parypsl U acnupanTypsl. [lonroroBka u
myOJMMyHasl 3aluTa BBITYCKHOM pabo- Thl XapakTEpU3YIOT KBAIM(UKALMIO U MPOo(ecCHOHATbHYIO
MIPUTOTHOCTH CTY- JE€HTa K paboTe 10 BHIOpAaHHOMY HalpaBJIeHUIO MTOATOTOBKH.

C ToukM 3peHHsT METOJOJIOTMH, MOJKHO BBIJIEJINTh YE€ThIpE OCHOBHBIE 3Tama padoThl Hal
BBINYCKHOM KBanupukanuoHHoi padoroit (BKP).

Ha npenBaputesbHom 3Tame cryaeHT ocyuiectBisier nouck TEMbI u PYKOBOIUTEJIA
BhIycKHOW  pabotel. Tema BKP nmomkna  oTiamuarbes — aKTyallbHOCTBIO,  MPAKTHUYECKOMN
3HAYMMOCTBIO, COOTBETCTBOBaTh COBPEMEH- HOMY COCTOSHMIO HAayKM UM TEXHUKH, a TaKkKe
HATIPABJIEHUIO, mo xoTopoit oOyuancs cTyaeHT. Tema AoJDKHA MpeaycMaTpUBaTh BO3MOXKHOCTH
CaMOCTOSI- TEJILHOTO BBIMIOJIHEHHS 3a/laHHBIX 00BEMOB PabOT B T€UEHHE AUIIOMHPOBA- HUs, HOCUTh
3aBEepIICHHBIN XapaKTep M IOKa3blBaTh CIIOCOOHOCTH €€ aBTOpa K WHXKEHEPHO-TEXHUUYECKOW WIIU
Hay4YHO-HCCJIEI0BATEIbCKON 1ESITEIBHOCTH.

P YKOBOIUTCJIb BKP , KaK IMPaBUJIO, HA3HAYACTCA M3 4YHUCJA IIpCloJaBa- TeJIen BBIHy'CKaIOH_[eﬁ
Ka(benpm, CIICHUAJIU3UPYIOIIUXCA Ha HaHHOﬁ TEMATUKEC, U CIOCOOHBIX 00€ECIIEUHTH PYKOBOACTBO Ha
HeO6XOI[I/IMOM YPOBHC. C TteMol PYKOBOOUTCIIEM CTYACHTHI HOJIKHBI OIIPCACIMTBCA A0 Ha4dajla
npeaauIIom- HOM IMNPAKTHUKU U TIOAATh 9TU CBECACHUA HA BBIITY CKAIOIIYIO Ka(pez[py.

QopManbHO HAYAJBHBIM 3TANOM JUIVIOMHPOBaHUS 11 cryneHToB sBisiercs [IPEJJIUTTJTIOMHASA
[MPAKTHUKA, mpoaoInKuTeNhHOCTh KOTOPOH ompenensercss yaeOHbIM TutaHoM. [lepen Ha9auoM MPakTHKHA TPOBOIUTCS
co0- paHHE CTYIEHTOB, Ha KOTOpPOM orjamaercst [Ipuka3 mo YHHBEpCHUTETY C YT- BEPXKICHHBIMH TE€MaMH BBITYCKHBIX
paboT W PYKOBOAWTEISIMU JUISI KOKAOro CcTyneHTa. [locie 3Toro ioOble M3MEHEHHS TEMBl U PYKOBOIMTENST HPOU3BO-
JITCS TOJBKO B OCOOBIX, MCKIIOYMTENBHBIX CIydasx, ¢ 00513aTeJIbHBIM YT- Bep:KAeHHeM HOBOIl TeMbl NMPHKA30M
peKTopa YHUBepcuTeTa.

3a BpeMs NPaKTHKH CTYAEHT AOJDKEH MOJHOCTHIO BHUKHYTH B TEMY BBIITYCKHOH pabOTHI U
OTPEJENNTh ITyTH PEUICHUs MOCTABJIEHHOMN Nepex HUM 3anauu. K KOHIy mpeajuIuioMHON MPaKTUKU
CTYJIEHT BMECTE C PyKOBOJUTE- JIEM JOJDKEH COCTaBUTH MPOEKT 3alaHNsl HA BBIMYCKHYIO padoTy, B
KOTOPOM JIOJDKHBI OBITh yKa3aHbl HCXOJHBIC JaHHBIC, CPOKM M OOBEMBI BBITIOJHEHHUS Pa3/eiioB
paboThl M, €ClIM HY>KHO, KOHCYJBTAaHTHL. 3ajaHue OQOpMIIAETCS Ha CTaHAApPTHOM OJIaHKE U
3aBepsieTCsl MOANUCIMHU CTYJCHTA, PYKOBOJUTEINIS U 3aBEIYIOIIETO BBIILY CKarOIIeH kade1poit.

K xoHIly AMIUIOMHOTO MPOEKTHPOBAHMS CTYJEHT JIOJDKEH BBINOJIHUTH BeCh 00bEM padoThI,
MPeIyCMOTPEHHOH B 3aJJaHNU M HAJJISKAIINM 00pa3oM 0(OpMUTH IOTydEHHBIE PE3yIbTATHI.



OcCHOBHOI JTan JAUIVIOMMPOBAHMSI HAUYMHACTCS TIOCJIE 3aBEPIICHUS MPEATUIIOMHOM
NPAaKTUKA W CIIA4M CTYJCHTaMH TOCYJIapCTBEHHOTO dK3aMe- Ha. [IpoMoInKHUTEeN HOCTh AUIIIOMHOTO
MPOEKTUPOBAHMA Ul ClelHaiuTeTa (MH)KEHEpOB) cocTaBisieT 12 Hexmens, uia OakanaBpuaTa M
MarucTparypsl — 4 Henenu. B TedeHHe 3TOro BpEeMEHH CTYJIEHTHI JOJDKHBI PeryjasipHO, He peike
OJIHOTO pa3a B HeAeJI0, OTYUTHIBAaThCs Tiepen pykoBoauteseM BKP o xome mponenanHoii paboTsl B
COOTBETCTBUU C HHaHOM-l"pa(i)I/IKOM JUITTIOMHUPOBAHUA U paCllMCaHUEM KOHCYJ'II)Talll/If/'I.

Hrorom paboThl CTyJeHTa SBJISETCS pPACUETHO-TIOSACHUTENbHAS 3amuc- Ka, oQOpMIIEHHas B
coorBercTBHU ¢ ['OCT u cranmapramun CMK YHuBepcu- terta, JeHCTBYIOIMMH HA MOMEHT 3alUTHI,
a TakKe KOMIUIEKT JEMOHCTpalld- OHHBIX MaTepHajioB B BHUAE YepTeXel, IIakaToB WU
MYJBTUMEIUUHBIX Tpe- 3eHTanui. [1o Mepe roroBHOCTH paboT Ha Kadeape GopMHupyeTcs MOUMMEHHBIN
rpaduK 3aIuT.

3a 10 gueil no HaMe4YeHHOM JaThl 3alIUTHl CTYACHT JOJDKEH IPelcTa- BUTh IOJHOCTHIO
3aBepIICHHYI0 U O(GOPMIICHHYIO BBIMYCKHYIO PabOTy € HpH- JIOKEHUSIMH U JEMOHCTPAIMOHHBIMU
MaTepuajaMl Ha HOPMOKOHTPOJIb, a 3a- TeM — Ha yTBEpKIEHHE 3aBeayrolleMy kadenpoil. bes
COOTBETCTBYIOUIMX BU3 Ha TUTYJILHOM JIUCTE padOTa K 3allluTe HE JI0IMycKaeTcs!

3aKJI0YNTEIBHBIM  3TANOM  MIUIOMMPOBAHUS  SIBIseTCs  MyOJWM4- Has  3alura
BBITIOJIHEHHBIX pa0OT Ha 3acefmaHuu ['ocynapcTBeHHOW sSk3ameHa- numoHHoM komuccuu (I'9K), B
COCTaB KOTOPOW BXOIAT NPEACTABUTEIM CTO- POHHUX OPraHU3alluii, NPENOJaBaTeNd BBIITYCKAIOIIEH
KaeaApbl U KOHCYJb- TaHTbI, KypUPYIOIINUE pa3iebl SKOHOMUKH, 0€30MacCHOCTU M IKOJOTUYHOCTH.
Kaxxnas BKP 3amminaercss cTyI€HTOM JIMYHO, B COOTBETCTBUH C YTBEPKJICH- HBIM IpadukoM paboThI
I'OK, koTopoe dopMupyercss He TO3/IHEE, YeM 3a Me- CsI 10 JaThl NepBoM 3amuThl. OuepeTHOCTh U
JIeHb 3allUTHI (€CJIM TUIAHUPY- €TCSl HeCKOJIBKO 3ace/laHui) HeoOX0IMMO YTOUHUTH y cekperaps ['OK.
Tam e HyX HO OnpoOOBaTH TEXHHUYECKHE CPEACTBA, KOTOPBIE MCIOJB3YIOTCS B MPO- IECCE 3aIIUTHI
(TpOEKTOPBI, KOMIBIOTEPHI, BUACOTEXHUKY H T.1.).

OkoHUYaTenbHBI BapuaHT MOSICHUTEIbHOM 3alMCKU C  JEMOHCTpAlU- OHHBIMHU W
pazaTouyHbIMM MaTepuanaMu (BKIo4as Komuu il Bcex wieHoB ['ODK), BMecte ¢ BHemHei
peleH3Meil ¥ OT3bIBOM JUIUIOMHOTO PYKOBOAUTENs mepenarorcs cekperapro I'OK He nmosgnee, ueM 3a
JI€Hb, J10 3alLUTHI.

CryneHt, He TPEICTaBHBIIMII CBOEBPEMEHHO Ha IMOJAIMUCH HEOOXOJU- MBbIE MaTepHaibl, K
3alMTe HE JI0IycKaeTcs. Bompoc 0 BO3MOYKHOM JOIyCKE K 3alllUTe Ha CIEAYIOIIUM roj pemaercs
JTMPEKTOPOM MHCTHTYTA (IEKAaHOM) [0 TPEACTABICHHUIO BBIITY CKaIOIIeH Kadeapsl.



2. MMPABUMJIA O®OPMJIEHMSA TEKCTOBBIX IOKYMEHTOB
2.1. O6s3aTe/IbHBIC DJIEMEHTHI MOACHUTEILHOM 3aMNCKH

Odopmiienne mnoscuutenbHoi  3amucku BKP  u apyrux  TeKCTOBBIX — MaTepuasoB
npousBoautcsi B cootBerctBUU ¢ [OCT 2.105 u I'OCT 7.32 ¢ yuerom tpedoBanuit CMK ®TBOY
BIIO «MI'TY». CornacHo 3TUM JTOKYyMEH- TaM 00s3aTeIbHBIMU JIEMEHTAM U TIOSICHUTEILHOM 3aMTUCKHU
SBJISFOTCSI:

- TUTYJIBHBIN JINCT,
- 3amanne Ha BKP,
- COJIEpKaHHE,

- pedepar,
- BBEJICHHE,

- OCHOBHAsI 4acTh (B COOTBETCTBHH C yTBEPKICHHBIM 33JJaHHEM ),
- 3aKJIIOYCHHE,

- CITUCOK MCIOJIb30BAHHBIX HCTOYHUKOB (JINTEPATYPHI),

- IPWIOKEeHUS (TIPU HEOOXOAUMOCTH).

Bce texctoBbie moxkymenTsl BKP nieuararorcs Ha Oenoii HemMHOBaH- HOM Oymare gopmara A4
(210%297 MM) TOJBKO HA OJHOM CTOPOHE JIUCTA (MC- KIIFOUYCHHE — OJIAHK 3aJIaHus) C COOJII0ICHUEM
CIIEAYIOIIMX pa3MepoB: jeBoe moie — 25-30 MM (u1a moAmmBKM), mpaBoe — 10MM, BepxHee U
HIwkHee — mo 20 mwm, ab3ausbiii orctym — 10 mM. Ilpum pacmewyarke TekcTa HEOOXOIUMO
UCIIOJIB30BaTh CTAaHAAPTHBIC Jierko unTaembie mpudTel (Arial uam Times) C pasMepoM CHMBOJIOB He
menee 4 mm (12-14 pt). Tleyars BeImosHAETCS Yepe3 moiropa MHTepBana. OOBEM MOSCHUTEIBHON
3armucku BKP He nomxen mpe- Bbimath 120 cTpaHul] MAIIMHOMIUCHOTO TEKCTA.

TUTYyAbHBIA JUCT MOKET OBITH MPECTABIICH B BUJIE TOTOBOTO OJIaH- Ka WJIM BBINIOJHEH ITyTeM
pacrevyaTtku Ha MpUHTEpe ¢ coOmoaenueM (Gopmsl (mpunoxenue A). TUTYIBHBIHN JTHCT T0DKEH UMETh
nojamucu cryaenra-asropa BKP, mpenonaBaTtens-pykoBoauTtens padOThl, KOHCYJIBTAHTOB (€CIH 3TO
ObUIO TIPENyCMOTPEHO 3aJjaHMEM) U INTaMIl C MOJNHCBI0O HOPMOKOHTpojepa. B Bepx- Hei
MPOCTABIISIETCS TPUQ YTBEP>KACHUS U TOINKCH 3aBEAYIOIIETO BBIITYCKalO- MIeH Kaeapoi.

3ananue Ha BKP Taxke mpencraBisieTcs Ha TOTOBOM OJIAHKE WJIHM BBITIOJHACTCS C TOMOIIBIO
pacrmeyatku Ha TMpHHTepe C cobOmogenueM Qopmbl OnaHka. B 3agaHum mepevucnsiorcss Bce
oOs3arenbHbie paznensl BKP u peko- MeHmyemblil mepedeHb JAEMOHCTPAIMOHHBIX TpadUuecKux
nokymeHToB. [Ipu Goisbimom obwveme pasnena «lcxonHsle ITaHHBIE» JOIycKaeTcs o(GpopMIsATh ero B
BHJI€ OTJEIBHOTO ITPUJIOKEHUS K 3aJaHUI0. bIaHK 3aaHus ABJIAETCS €IUH-

CTBCHHBIM JINCTOM B HQ;FICHI/ITGJ'IBHOI\/JI 3aIllucCKe, KOTODBII7[ 3aII0JIHACTCA C IBYVX
J

ctopon!!! Ha Onanke yka3blBaeTcss HOMEp U JlaTa MpHUKa3za, KOTOPbIM Oblia



yTBepxkaeHa Tema BKP, momammcu cryaenra, pykoBoautens BKP wu 3aBemyro- mero kadempoid,
CTYJIEeHTa, pYKOBOJAUTENS, KOHCYJBTAHTOB II0 COOTBETCT- BYIOUIMM paszjienaMm (ecid 3To
npenycMaTpuBaiioch 3aganreM Ha BKP).

Pedepar BKP — 510 cokpamieHHOEe COJIepKaHHe MOSICHUTEIbHOW 3a- MUCKH C OCHOBHBIMHU
(akTUYEeCKUM CBEIECHUSIMU U KpAaTKUMM BbIBOJaMU. B pedepare yka3plBaloT TeMy, pa3BEpHYTYIO
CTPYKTYpy padoThl (KOJUYECTBO CTpaHWI], TAOJMIl, WUIFOCTpAIMd W T.I.), KIIOYEBBIE CJIOBA H
KpaTKyl0 aHHOTa- LHIO (IPHUHATHIE aBTOPOM TEXHUYECKHE pelIeHHs, 00JacThb WX MPUMEHEHHS,
SKOHOMHUYECKas A(PPEKTUBHOCT, M peKoMeHaanuu 1o BHeApeHuio). OO6bem pedeparta HE TODKEH
MPEBHIIATh OTHOW cTpanunbl.[IpuMep opopmiiernst pedepara npuBeaeH Ha puc. 2.1.

PEDEPAT
[NosicHuTeNnbHAS 3anHCKa: c., puc., TaluL., HCTOYHHKOB, TIPUIL

OJIEKTPOCHABXEHHUE, IOACTAHLIVA, METI/ISHO-METAHJI’YPFI/I‘{ECKI/II\/'I KOMBMHAT, KABEJIbHBIE CETHU, TOKH
KOPOTKOTI'O 3AMBIKAHMA, KOMIIEHCALIMA PEAKTMBHOM MOIIHOCTH,| OCBEIIEHUE, 3A3EMJIEHME.

OCHOBHOH 1EJIbIO JUIUIOMHOTO HPOEKTa SBJAETCS NMPOCKTUPOBAHHE CHCTEMBI AIIEKTPOCHAOKEHUS METH3HO-METaLTyprHiecKoro
3aBOJia C PEIICHHEM BOIPOCOB Ha- JEKHOCTH, Ka4eCTBA U SKOHOMUYHOCTH.

B mpoekre mnpomsBeneHsl pacyersl dMekTpuueckux Harpy3ok 10 u 0,4 kB; Beibop cunoBbiX TpaHCc(OPMATOPOB TIIABHON
noHmurensHoi moactanimu (CTIT) - 110/10 kB, 1exoBeIX TpaHCGOPMATOPOB METH3HO-METALTYPIUYECKOrO 3aBOja. BhIOpaHbI
CXEMBI JIICKTPUYECKUX COEAMHEHHI M OCHOBHOE 3eKTpoobopynoBanue Ha Hanpspke- |Hust 110, 10 u 0,4 xB. INpousBenens! pacuersl
OCBEIICHN LIeXa BOJOYEHM U 3alMT- HOro 3azemuleHus ['TIIL

O deKTHBHOCTD MPOEKTa MOATBEPIKACHA TEXHUKO-SKOHOMUYECKUMHU PacyeTaMu.
Cpoxk okymaemocTs — 2,5 rofa. [IpuBeeHbl peKOMEHIAIMH 110 BHEAPEHHIO.

Puc. 2.1. IIpumep odopmienus pedepara BKP

TekeT OCHOBHOM YaCTH JICJIUTCS Ha Paslelibl, MOAPA3AEipl, IIYHKTbl U MOJIYHKTBI, KOTOpbIE
PCROMCHAYCTC T HyMCPOBaATH: JarotoBKH PasACHOB Ty TOT H OTHCHLHOﬁ CTPOKC WJIM CTPAHUILIC
nporucHbIMU OykBamu («Co- aepikaHue», «BBeaenue», «3akmodeHuey», «2 PASPABOTKA CXEMbI
..» ¥ T.4.). Kaxkablid pazaesn 10/KeH HAYHHATBCS ¢ HOBOM cTpaHunbl. Eciiy 3a- roJjoBOK paszgena
pa3MeIaeTcss Ha TOM K€ CTPAHMIIE, YTO U TEKCT, TO OH OTHE- JIAETCS OT TEKCTa JOMOJHUTEIBHBIM
MEXKCTPOUYHBIM MHTEpPBAJIOM. [lepeHOC CIOB B 3arojoBKE PaslesioB, HE JIOMYCKAeTCs, TOYKAa B KOHLE
3aroJIoBKa HE CTaBUTCS. 3aroJIOBKH MOJIpa3/iesioB MUIYTCS HA OTIENbHOM cTpoke. Ha3BaHust myHKTOB
MUY TCA HA OHOM CTPOKE C OCHOBHBIM TEKCTOM.




He JOMYCKAEeTCH pasMeIlnaTh 3aroJIOBKM IOAPA3aEeJ0B M Ha3BAHHHA ITYHKTOB Ha OII]-[Oﬁ CTpaHuIe, a
0Tl-IOCSIIlII(II7[CSI K HUM TEeKCT — Ha cJie- nymmeﬁ. I[onycxaeTca BBIACJIATL 3aroJIOBKU MOAPa3AcjioB U Ha3BaHUs ITyHK-
TOB JApYruM HIpI/I(I)TOM TOT'0 K€ pasMepa WIKM NOAYCPKHBAHUEM (TOJ'II)KO Ha- 3BaHUsA HyHKTOB).

OOHapyKeHHble OUIMOKM B TEKCTOBBIX JIOKYMEHTAX YCTPAHAIOTCS C IOMOIIbI0 HAaKJICUBAHUS
noBepx omMOKH (OyKBBI, CIIOBA, CTPOKU WU €€ yac- TH) Oestoil Oymaru Toi ke (akTypbl U HAHECEHUU
HOBBIX Haamuceil. [lomycka- ercs NpUMEHEHHE CHEIUATbHBIX KOPPEKTHUPYIOIIUX CpPEACTB (THIa
«ITpux»,

«Pemakrop» ¥ T.1.), BriuchiBaTh OT/IENTBHBIE CIIOBA, CHMBOJIBI WM ()OPMYJIBI B HAllCeYaTaHHBIA TEKCT
HE0OXO0aUMO depHWIaMH (TIaCTOM) COOTBETCTBYIONIETO I[BETa M OTTEHKA, MPU STOM TUIOTHOCTH
BIIMCAHHOTO TEKCTA JIOJDKHA MPHOJM- KAThCs K IUIOTHOCTH OCHOBHOTO. HeoOXoauMo, 94TOOBI YHCIIO
WCTIPaBJICHUN Ha CTpaHWIle OBUIO MHUHUMAIbHBIM, [Ipu Hammuuu Ha crpanune Oonee 4-5 wuc-
MIpaBJICHU I OHA JOJDKHA OBITh MepeienaHa.

[losicuutenvHast 3amucka BKP BMmecte ¢ npuiioxkeHusiMH JOJDKHA ObITh TeperuieTeHa
(mpomnTa) HEpazbEeMHBIM COEIUHEHHEM C TBEpIbIMH KO- poukamu. He paspelnaercs ckperieHue
JIMCTOB CTEIJIEpOM, CKOpOCIIMBaTe- JeM WIM JAPYIMMH KaHIEISIPCKUMHU 3axumamu. JluieByio
CTOPOHY OOJIOKKH JIOMyCKaeTcsl JesaTh W3 MPO3PAayHOro IUIACTHKA, Yepe3 KOTOPBIA JIETKO MpOYH-
TBHIBAJICS ObI TUTYJILHBIN JIUCT.

2.2. Hymepanusi 3J1eMEHTOB MOSICHUTEIbLHOM 3aIUCKH

CocraBHBIE YacTH MOSICHUTEIBHOW 3amMCKU (pa3lelbl, MOJpa3/eibl, MyHKTHl W TOIITYHKTHI)
HyMEpYIOTCS CIeIyIONMM 00pa3oM:

- paszzensl — B MpeaesiaXx BCe MOSCHUTENBHOM 3amUCKU apaOCKUMHU IU(paMu 0e3 TOUKH
(marmpumep «6 AHAJIN3 CUCTEMBI...»)

- MOJIpa3ieNbl — B TpeAenax KaxkIoro pasfena JAByMs apaObckuMu mudpamu ¢
pazzenuTeneM-Toukon, (Hanpumep «6.1 AHaIM3 MOTPEIIHOCTH CUCTEMBL...»);

- MyHKTBI — B TpeAenax mojpasiena Tpems apaOCKUMH LUppaMud C TOYKAMHU-
pazaenutensamu, (Hanpumep «6.1.3 JluHaMuuecKkue MOTPEIIHOCTH CUCTEMBL...»).

Hymepauusi ctpaHui B NOSICHUTEJLHOM 3amMCcKe — CKBO3Has, apaOCkumu 1mdpamu, B

LEHTPE HWKHETO MoJis JucTa. TUTYJIBHBIN JUCT, 3a- JaHUE U JUCThI, HA KOTOPHIX HANKCaHbl TOJbKO
3aroJIOBKM pasnenoB (Hampu- mep. «IIpunoxkeHue), BKIIIOYAIOTCS B OOLLYI0 HyMepaluio, HO HoMepa
Ha HUX He cTaBsAT. TakuMm o0Opa3oM, €ciaMu CTPYKTypa MOSICHUTEIbHOM 3allMCKH COOT- BETCTBYET II
1.1,, ro nmuct «Conepsxanue» OyeT nepBbIM IPOHYMEPOBaHHBIM (CTp.4),
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Hymepauust pucyHkoB, Ta0uuu ¥ (popmMy. BBINONHSAETCS ABYyMs apaOCKuMmu Imdpamu c
yKa3aHHEM HOMepa paszielia, K KOTOpOMYy 3Ta WUIIOCT- pauus oTHocutrcs (Hanmpumep «PucyHok 6.2»
— BTOPOH pPHCYHOK IIECTOTO pasfena), mpu 3ToM oOo3HaueHWe «Tabmuma..» CTaBUTCA Haj
COOTBETCTBYIO- IIHMM OOBEKTOM, a «PHUCYHOK...» — 1Mo n300pakeHHEM C BHIPABHUBAHHUEM I10 IICHTPY
CTPOKHU:

Tabmuna 1.1 — Ha3zsauue TaOnisl

3arioBok 3aryioBok | 3aryioBok
cTOJIOIA cTOJIOIA cTOJIOIA
3aroJ0BOK CTPOKH
3aroJIoBOK CTPOKH
3aroJ0BOK CTPOKH

Pucynoxk 1.1 — Ha3Banue

Homep dopmyinbl ykasbiBaeTcs ¢ MpaBOi CTOPOHBI JIHCTAa B KPYTJIBIX CKOOKax, HAIpUMEp:

U=1-R. (1.1)

Hymepauus npuiiokeHuil (€CiiM UX HECKOJIBKO) BBINOJIHSAETCS OyKBa- MU PyccKoro ajgaBuTa
MOCTIEJOBATEIbHO, 32 MCKIIOUYEHHEM TeX OYKB, KOTO- pbl€ [0 HAlMCAHUIO COBMAJAIOT C apaOCKUMHU
mudpamu («O», «3», «U»). Cno- Bo «IIpunoxeHue...» ¢ COOTBETCTBYIOLIMM HOMEPOM yKa3bIBaeTCs B
BEPXHEM IIPaBOM YINIy CTpaHHUlbl. CTpaHHIBl B NPWIOKEHUM HYMEPYIOTCSI B COOTBETCT- BHU CO
CKBO3HOW HyMmepaiueil Bcell TMOsSCHUTENbHOM 3amucku. B Hymepammu pasnenoB, (Gopmyn u
WUTIOCTpallMi BHYTPU NPUIOKEHUS TaKkKe YKa3blBaeTCs COOTBETCTBYIOWIass OykBa (Hampumep
«PucyHok A.l» — nepBblii pUCYHOK NEPBOTO MPUIIOKEHNU).

Pucynku, cxembl, rpadukd, AuarpaMMbl BBIOJHSIOTCS Ha Oenoit Oy- Mare 4YepHBIMU
YepHWJIaMH, TYIIbIO, ACTOM WM pacrmedaTkoil Ha mpuHTepe. VInmocTpaluu MOTYT pacrojiaraTbCs
00 Ha CTPaHUIE HEMOCPEACTBEHHO B TEKCTe, JMOO Ha OTIENbHBIX JIMCTaX, B TOM YHCJIE U 1O
HECKOJIBKO MJUTIOCTpa- LU Ha OJJTHOM JIUCTE.

Ka)KI[aH WLIIOCTpanusa AOOJDKHAa HMMETh HOMCP, HAMMCHOBAHHWEC W I1IO0SAC- HAOMMKC JaHHBIC,
KOTOpBIE pAacCMoJIaraloTCs Ha JIUCTE HemnocpeAcTBeHHO 1o Hel. Kpome dopmara A4 mis
WUTIOCTpALUi (BKJIFOYasi TaOJMUIIbI) pa3peliaeTcs UCIOb30BaTh Oymary Oodbiiero ¢opmara BIUIOTh
no A3. Takoil JIHMCT CKia- JIBIBAa€TCS COOTBETCTBYIONIMM 00pa3oM 10 ¢opmaTa, HUCIOIb3yeMOro B
MOSIC- HUTEJIbHOW 3aIHMCKE U IIPU HyMEpaliy YYUTHIBAETCS KaK OJTHA CTPAHMIIA.
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2.3. Odopmienne 6udIMOrpad MIECKUX CCHIOK

[Tpu ucnonp3oBanun B Tekcte BKP 3anmcTBOBanmit (popmydn, 4ucio- BeIX JaHHBIX WIH IUTAT)
U3 JHUTEPATypbl W JAPYTHX IyOJIMIHBIX HCTOYHUKOB, HEOOXOAMMO O(QOPMIATH CCBUIKM Ha HHUX B
cootBerctBun ¢ ['OCT 7.05. i »TOro B KOHIE TMOSICHUTENFHOM 3amicKu  odopmisieTcs
HYMEPOBAHHBIM CIMCOK HCIOJb30BaHHBIX HCTOYHUKOB, a HEMOCPEICTBEHHO B TEKCTE YKa3bIBAIOTCS
HOMEpa UCTOYHUKOB MX 3TOTO CIHCKA B KBaJpaTHBIX cKkoOkax (Hampumep [6]). Ilpu HeobxomumocTn
MOTYT yKa3bIBaThCsl CCHUIKM HA KOHKPETHBIC CTPAHUIIbI, PUCYHKHU WK Tabuiisl (Hanpumep [3, ¢.29]).

bubnuorpaduueckuii CIUCOK, Kak IPaBWIO, COCTABISACTCS IO TOPSA- Ky TOSBICHHS CCBUIOK B TEKCTE
NOSICHUTENBHOM 3allMCKKM, HO JOIYCKAeTCs BBICTPaWBaTh €ro W B al(aBUTHOM Iopsake. B mo0oM ciaydae B CNHCOK
BKJIIOYAIOTCSI TOJILKO Te HMCTOYHMKH, HA KOTOpPble HMMEIOTCH CChLIKH B TekcTte. [IpuMmeps! OuOimorpaduaeckoro
OIIMCAHUS LUTUPYEMBIX HCTOYHUKOB IPUBOISATCS HUXKE.

a) Knuzu

baxpamoB, H. C. Yucnennsie wmetonbl [Texcr] : y4eb. mnocobue mnus  ¢us.-mart.
cneranpHocTel By30B / H. C. baxBanos, H. I1. )Kuakos, I'. M. Ko- 6enskoB; mox o6mr. pen. H. U.
Tuxonosa. — 2-¢ m3a. — M.: ®usmariur . JIa6. 6a3oBbeix 3Hanwmii; CIIO. . HeB. mmanekt, 2002, —

630 c. : mn; 25 cm. — (Texnuuyeckuil yHuBepcuteT. MartemaTuka). — bubmmorp.: ¢. 622-626. —
[Ipeam. ykas.: c. 627-630. — 30000 sk3. — ISBN 5-93208-043-4.

0) 3axonooamenvHble Mamepuabl

Koncrurymms Poccuiickoit @enepanun [Teker]. — M.: TIpuop, [2001?]. — 32, [1] c.; 21 cm.
— 3000 5k3. — ISBN 5-85572-122-3.

@enepanbHplii  3ak0H  «O0  »HeprocOEepe’keHHMM W O TMOBBIIIEHHH DJHEpre- THYECKOM

3(GGEKTUBHOCTH M O BHECCHHUH W3MCHEHUN B OTHENIbHBIC 3aKOHOJA- TEJIbHBIC aKThl Poccuiickoit
Oeneparum» [Tekct]. Ne261-D3 ot 23 Host6pst 2009 r. — M., 2009.

6) Ilpaesuna, cmanoapmut

P/1 153-34.0-03.205-2001 IIpaBuna 6€30MacHOCTH MPH OOCTYKHBAa- HUU THAPOTEXHUUECKUX
COOPYKEHUH M THIPOMEXaHUYECKOro O00OpPYIOBAaHUS IHEPTOCHAOXKAIOUIMX opraHu3anmii [Tekcr] ::
yTB. M-Bom sHepretukn Poc. @enepammu 13.04.01 : BBox, B neiictue ¢ 01.11.01. — M : DHAC,
2001. — 158, [1] c.; 22 cm. — B mHamzar.: ... PAO «EDC Poccum». — 5000 sx3. — ISBN 5-
93196-091-0.



[IpaBuna yuera snekrpuueckoit »Heprum [Tekct] @ (cO6. OCHOBHBIX HOPMATHB.-TE€XH. JIOK.,
JNEHUCTBYIOIMX B 00J. yuera anekTposneprun). — M.: T'ocanepronaazop Poccum @ DHeprocepsuc,
2002. — 366 c. : un.; 22 cm. — 5000 7x3. ISBN 5-900835-09—X (B mep.).

I'OCT P 51771-2001. Amnmapatrypa paguodJeKTpoHHass ObIToBas. BxXoqHBIE W BBIXOTHBIE
napamMeTpbl ¥ TUTIB coenuHenni. Texamueckue Tpe6o- Banus [Tekcr]. — Brex. 01.01.2002. — M.:
Toccrannmapt Poccun: U3n-Bo crammaptos, 2001. — IV, 27 c. : wn.; 29 cm.

2) Ilamenmmnule 00Kymenmuol

[Mpuemomnepenatomee ycrpoiictBo [Tekct] : mat. 2187888 Poc. ®ene- pamums : MIIK7 H 04 B
1/38, H 04 J 13/00 / Uyraesa B. U.; 3asBurens u na- TeHToOoONanaTenb BopoHex. Hayd.-uccien. MH-t
cs3u. — Ne 2000131736/09; 3assa. 18.12.00; omy6:1. 20.08.02, Broa. Ne 23 (I14.). — 3 ¢. : um.

VYeTpoicTBO 1 3aXBaTa HEOPUEHTHPOBAHHBIX JaeTaneil Tuma BamoB . [Tekct] @ a.c. 1007970
CCCP : MKM3 B 25 J 15/00 / B. C. Baymun, B. I'. Ke-

maiikua (CCCP). — Ne 3360585/25-08; zassi. 23.11.81; omy6u. 30.03.83, broi. Ne 12, — 2 ¢. : .

0) lenonuposannbvie HayuHblie pabONbL, OMUEntbl, OUCCEPMAYUU

Cormoornyeckoe uecieqoBanne Masix rpymm Hacenenus [Tekcr] / B. W. VBanos [u ap.]; M-

BO oOpazoBanus Poc. @enepanmu, @unancosas aka- gemus. — M., 2002. — 110 ¢. — bubmmorp.: c.
108—109. — Jlen. B BUHNTH 13.06.02, Ne 145432.

Bumnskos, M. B. Moxgenn u MeTOABI OIEHKM KOMMEPYECKHMX OaHKOB B YCIOBHSX
HeomnpeaeneHHocT [Teker] @ quc. ... kang. sxoH. Hayk : 08.00.13 : 3ammiena 12.02.02 : ytB. 24.06.02
/ BumnsikoB Wnbs BnagumumpoBuu. — M., 2002. — 234 c¢. — bubmwmorp.: c. 220-230. —
04200204433.

Jf(‘) Cocmasnbvie uacmu 00Kymenmoe, 2jlaesl, cmambvu

JBunsnunoBa, I'. C. KommmumeHnT | KOMMyHUKaTUBHBIN CTaTyCc WM CTpaTerus B JHUCKypcCe

[Texcr] / I'. C. [IBunsaunoBa // CoumanbpHas BiacTh s3blka : c0. Hayd. Tp. — Boponex, 2001. —
C. 101-106. — bubmwmorp.: c. 105-106.

Muxaitnos, C. A. E3na nmo—eBpomneiicku [Tekcr]| @ cucrema miatHeix gopor B Poccum
HaxXoaWTCsd B Havau, craguu pasBurus / Cepreit Muxaitnos // HeszaBucumas raszera. — 2002. — 17
HIOHS.

Boromo6oB, A. H. O BeIIECTBEHHBIX pPE30HAHCAX B BOJHOBOJAC C HE- OJHOPOIHBIM
3amosiHenueM [Tekcr] / A. H. Boromo6os, A. JI. lemunsia, M. JI. Mansix // Bectn. Mock. YH-Ta.
Cep. 3, ®uzuka. Actporomusi. — 2001. —

Ne 5. — C. 23-25. — bubnmorp.: c. %g



3) Dnexmpounsvie pecypcot

XynoKEeCTBEHHAs! SHIMKIONEANS 3apyO0eKHOTO KJIACCHUYECKOrOo UC- KyCCTBA [DIEKTPOHHBIN
pecypc]. — DIIeKTpOH, TEKCTOBbIE, Ipad., 3B. JaH. U npukiagHas nporp. (546 M6). — M.: bonbmas
Poc. sumumkn. [u ap.], 1996. — 1 osnekrpon, ont. auck (CD—ROM) : 3B, 1uB.; 12 cM + pyk.
nose3oBatens (1 n.) + orkpwitka (1 1m.). — (MuTepakTuBHBI Mup). — Cucrem, tpedoBanus: 1K
486 v Beime; 8 M6 O3VY; Windows 3.1 wim Windows 95; SVGA 32768 u 6ounee ns.; 640x480; 4x
CD—ROM nuckoBojt; 16—0uT. 3B. KapTa; MBIIIb.

— 3arJL. ¢ 3KpaHa.

[MaxuuH, B.A., DHeprermueckoe oOCieqOBaHHWE. DHEProayauT [DlieK- TPOHHBIN pecypc]:
KoHCIeKT Jiekiwit. — M.: HOY «Mutyur», 2012. — URL: http://www.intuit.ru/studies/courses/
4762/1037/info (Jlata oopamenus: 07.10.2014).

2.4. Odopmiienne NpuI0Ke HUI

B IPUIIOKCHUEC OOBIYHO BBIHOCATCA BCIIOMOTAaTEJIbHBIE Mare€puajibl, KOTOPBIC CJIOXKHO
Pa3MCCTUTL B OCHOBHOM YaCTH ITOSICHUTEIFHOM 3aIIMCKH

- OOJIBIIIME CXEMBI U TAOINILIBL;
- CIIpaBOYHBIE JaHHBIC,
- IMCTUHTH MIPOTPAMM U pacreyaTKy pe3yabTaToB pacueToB Ha DBM;
- aKThI ¥ CTIPABKH O BHEJPEHUU PaOOTHI;
- KOIIMY TIATEHTOB M HArpajl, HeTOCPEICTBEHHO OTHOCSIINXCS K JaH- HOU paboTe.
[lo HasHaueHWIO Bce MPWIOKEHUS MOENATCS Ha oOs3aTenbHble W WH- (OPMAIMOHHBIE
(cpaBOYHBIE). DTO 0053aTENBHO YKa3bIBAETCSI B 3ar0JIOBKE MPHIIOKEHUSI.

Ha Bce OPUWIOKCHUS 110 TCKCTY MOSICHUTEIILHON 3alKCKU 00s3aTe/ib- HO JO0JIKHbBI OBbITb CCBLIKH.
Pacrionmoxxenue n HyMEpanus HpI/IJ'IO)KeHI/Iﬁ JAOJDKHBI COOTBETCTBOBATD IMOPAAKY CCbUUIOK HAa HUX.

[To TpeboBanmo I'DOK B mMOSCHUTENHHOW 3amUcKe JOJDKHBI OBITh MPEACTABICHBI BCE
Marepuaibl, BHIHECEHHbIE HA JEMOHCTPAIMOHHBIC JIUCTHI (YEPTEXKH), MOITOMY B MPUWIOKEHUH K
MOSICHUTEIBHOM 3aluCcKe Kak MpaBWIO IMOMEHIAIOT KOIMWUHU JIEMOHCTPAIMOHHBIX JIMCTOB (ILJIAKATOB).
Komuu MoryT OBITH BBITIOJHEHBI B TMOJHOM MAcCIITa0e MM ¢ YMEHBIIEHHUEM JIFOOBIM JOCTYM- HBIM
cnoco0oM (KaJbKHpOBaHUE, KCEpOKOMHUpOBaHue, (oTorpadupoBaHue W T.1.), IPU STOM BBIOPAaHHBIN
MacmTad ¥ crnoco0 KOMMPOBAaHUSA JIOJDKHBI O0ec- IeYMBaTh TOJYy4YCHHE KOHTPACTHON M JIerko
YUTAEM O KONUH,
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3. MPABWJIA O®OPMJIEHMS JEMOHCTPAIIMOHHBIX MATEPHAJIOB (UEPTEXKEW 1
II'TAKATOB)

Ha pnemoHCTpanMOHHBIE IUTaKaTbl BBIHOCATCA OCHOBHbIE Matepuansl BKP, orpaxaromme
Luenb paboThl, METOAbl €€ JOCTHKEHUS M IIOJlydeHHble pe3yibrarhl. KosmuecTBo Iu1akaTtoB
YCTaHABJIMBAETCSI PYKOBOJUTENEM B 3aBH- CHUMOCTH OT CHEUU(PHUKU padOThl, HO HE MEHEE O JHCTOB
dopmara Al. Comep- kaHHE ¥ KOJIMYECTBO KOHKPETHBIX JIMCTOB onpeersiercs 3ananueM Ha BKP.

B ciyuae npeacrasienuss B ['OK 3akoH4ueHHBIX pa3paOoTOK (A€HCT- BYIOIIMX MAaKEeTOB,
n3zenuid, TpuOOpPOB WM YCTPOICTB) OHM MOTYT OBITh 3a- CUMTaHbl 32 JE€MOHCTPALIMOHHBIN JHCT
(KOHCTPYKTOPCKUHN YepTexk) U 00Iee YHCIIO MIaKaTOB MOXKET OBITh COKPAIIIEHO.

JleMOHCTpaIMOHHBIE TJIAKATHI, KaK MPaBHIO, OPOPMITFOTCS KaK Yep- TEXKH, N0 JEHCTBYIOIIUM
I'OCT ECKA. CoOTBETCTBEHHO Ha Ka)KIOM JIUCTE JOJDKHA OBITh OCHOBHAs HAINUCh (YTJIOBOMH
[ITaMII) ¢ HAUMEHOBAHKUEM, IIK(- POM YepTeXka U MOAMUCIMH JOJLKHOCTHBIX JIMIl (CM. Hipke 1. 3.1).
UepTe’k  BBINIOJHSAIOTCS ~ MAIIMHHBIM WM  PYYHBIM  CHOcOOOM  (KapaHIamioMm,  TYIIBIO,
CTEIUAILHBIMUA KpacsSIIMMH MaTepuallaMH) B YEpPHOM IBETE Ha JIMCTaxX OEJIOW IUJIOTHOW Oymaru
(Barmane) gopmara Al. JIpyrue 1pera A0MyCKAalOTCS TOJBKO JUIA M300paKeHUs TparKOB, TUarpamMm
1 0c000 CIIOKHBIX CXEM.

[lIo cormacoBanuio ¢ pykoBoautesneM BKP u cekperapem 'K nomyc- kaercs BBIIOJHATH
JEMOHCTpAIIOHHBIE MaTepHalibl B BHAE MYJbTHMEIUIHON mpe3eHTaimu Ha DBM ¢ 006s13aTenbHbIM
coomonaenrem ECKJI. B stom ciyuae JIJISI KAXKJIOI'O YJIEHA arrecranmonHoit komuccuu (6-8
yenoBek) HeoO- xoaumo u3rotoBuTth KOMITJIEKT PA3JIATOYHBIX MATEPUAJIOB ¢ ko- nwmeit
BceXx cnaiioB B hopmare A4.

3.1. ®opma OCHOBHOW HATNMCH

Ha Bcex ueprexax rpaduueckoil 4acté M 0co00 OQOPMIIIEMBIX TEK- CTOBBIX JOKYMEHTax
(BeIOMOCTh TpOeKTa, Crielu(UKAIMU U T.I.) BBIOJNHSAET- ¢I OCHOBHas Haamuch no ['OCT 2.104-
2006 ECK/. Crannmaptaeie (opMbl OCHOBHOM HaAmKCH Mmoka3aHsl Ha puc. 3.1-3.3, a ee pa3menienue
Ha TI0JIe uep- Texa — Ha puc. 3.4.

I'padpl 0CHOBHO HAJNMCH 3AMOJIHAIOTCS CIEAYIOIUM 00pa3oM:

(1) — HaMMEHOBAaHME JOKYMEHTA NN U3JIEIVS;
(2) — OyxBeHHO-IMPpOBOK Koxa (mUppP) ITOKYMEHTa, B COOTBETCTBHUM C TPUHATON Ha
MPEANPHUSITHN UM B OpTraHU3aIMI CUCTEMON;
(3) — o0o3HaueHue mMaTepuala JeTaiu (3amoJHIETCsl TOJIBKO Ha 4ep- Texkax neranei!!!);
12
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Puc. 3.1. OcHOBHasl HAAMUCH U TOTIOJHUTENbHBIE Tpadbl i rpadguaeckux
JIOKYMEHTOB (UEPTEKEN U CXEM)

(4) — nuTepa, MPUCBOCHHAS JAHHOMY JIOKYMEHTY (JUI1 y4eOHBIX, B T.4. BBIITYCKHBIX

KBaJM() MKAIIMOHHBIX paboT — sutepa «Y» (y4eOHbIN));
(5) — macca uzaenus (3arnoaHseTcs TOJIbKO i AeTtanei!!!);

(6) — macmrab yeprexa B coorBercTBuH ¢ [OCT 2.302 (Ha mpuHIM- MUATBHBIX CXeMaXx M T.II.
yKasbiBaeTcs cokpanienue «b/M» (0e3 macmirada);
(7) — mOpAIKOBBIN HOMEp JY@ra (Ha JOKYMEHTaX, COCTOSIINX U3 OJ- HOTO JIUCTa, Tpady He

3aroJHSIOT);
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Puc. 3.2. OcHoBHAasA HaAIINCh U JOIIOJJHUTCIIbHBIC l“pa(bLI JJIA TEKCTOBBIX
KOHCTPYKTOPCKUX JOKYMCHTOB
(TepBbIii WX 3aTr1aBHBIN JTUCT)
(8) — 0O01IIee KOJMYECTBO JIMCTOB JOKYMEHTa (YKa3bIBAIOT TOJHKO HA MEPBOM JIHCTE);

(9) — HaMMEHOBAHWE WM KOJ OPTaHW3aIMH, BBITYCKAIOLIECH TOKYMEHT (711 y4eOHbIX paboT —
COKpaIllEHHOE Ha3BaHUE By3a U MHEKC IPYIIIbI);

(10) — xapaxTep paOOTbl, BBIIOJHIEMON JIMIIOM, MOAMUCHIBAIOLIIMM JOKYMeEHT («Pa3pab.» —
paspaboran, «[IpoB.» — nposepun, «H.KOHTP.» — HOPMOKOHTPOJIb U T.IL.);

14



(26) o
- 3
A VA VA
Vs VN
20
5.7
9 5|
<l 3|8
A
SHLN
2
TS
ol [z
H © 185 5
= b 7,10, 23 15,10, 110
Hl o) 1 |
‘N’ !g "}(75) (1§ 17 (’3—)] 2 :"'
%
H o doew.__ | Flodn. M) [=
Konuposan (31) Dopuenm (32) o

Puc. 3.3. OcHOBHasl HAANUCH U TOTIOJTHUTENIbHBIE TPadBbl Il TEKCTOBBIX KOHCTPYKTOPCKHUX
JIOKYMEHTOB (BTOPOM U MOCIIE Ty IOIINE JTUCTHI)

(11) — daMummu JIvIl, MOANUCABIINUX JOKYMEHT (06€3 HHUINAJIOB);
(12) — moanucy jul, paMuUIuK KOTOPBIX yKa3aHsl B rpade 11.
(13) — mara moanmucaHus JOKYMEHTA.

B rpadax ¢ 14 mo 40 yka3pIBalOTCS JOMOJHUTEILHBIC CBEICHUS O J0- KYMEHTE, KOTOpPBIE
3aMOJHAIOTCS  MPOEKTHO-KOHCTPYKTOPCKUMHM M TMPOU3BOJ- CTBEHHBIMH OpTaHM3AIUsIMH W JIJIS
y4eOHBIX MMPOEKTOB HE 00S13aTEIIHHBI.
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B) Puc. 3.4. IIpumepsl pazMenieHus
ocHoBHO# HaamucH (1) u momosHUTENBHBIX Tpad (2):

a— JUIs TOKYMEHTOB U uepTexei popmata A4;

0 — 11t hopmartoB Gonbinie A4 Mpu pactoNoKEHUU OCHOBHON HAJIITUCH BJIOJIb AJIMHHOM
CTOPOHBI TUCTA; B — 1715 popMaToB Oobinie A4 Tpu pacioNOKEHUU OCHOBHOM
HAJMUCH BIOJIb KOPOTKOM CTOPOHBI JIUCTA.



udp moKyMeHTa JUI BBIMYCKHBIX KBATU(PHUKAITMOHHBIX Pa0OT 3aroji- HAETCS B COOTBETCTBUU
¢ CMK-O-CMI'TY-36-12 «Bsimycknass kBanu(puka- IHOHHAS paboTa: CTPYKTypa, COJEpIKaHUE,
oOmye mpaBuia BBITIOJHEHUS W O()OPMIICHHUS.

VY cranaBnuBaeTcs clienyronas CTpyKTypa 0003HaUSHHUS

XN XX XXX XN XXX XX XX XX XXX Mopaxossii sovep
JIOKYMeHTa
Bux nokyMeHTa
Tonsamutel BKP
Hunerc BKP
APpXHBHEIH HOMED
1Tndp
HalpaBIeHHA
(cIelHAIBHOCTH)
HHaekc dakyIbTeTa
(HHCTHTYTA)
» IHaexc GopMel
o0ydeHHs

yyvyy

v

riae «MHaekc hopmbl

00y4eHu»:
Y 3 — 3aouHas hopma;

O — ouynas popma

3¥Y —3a04Hast yCKOpEHHasl.
o0y4eHus; yeKop

OY — ounas
yCKOpEHHas;

Wunekc dakynpreTa (MHCTUTYTA):

A — MHCTUTYT SHEPTETUKU U aBTOMATU3UPOBAHHBIX CHCTEM;

Indp HanpaiaeHUst HOATOTOBKH (CHEIIHATBHOCTH):

140211.65 — DnexTpocHaOxeHne (MHKEHED. );
13.03.02 — DyrekTpodHEpreTHKa 1 AJIEKTPOTEXHHUKA (0aKamaBp.);

13.04.02 — DnexTpodHepreTHKa U AIEKTPOTEXHUKA (MArHCTp. );

ApXUBHBII HOMEp MPHUCBAUBACTCS BBIMyCKArOIIEH Kadeapoil KaxIoMy CTy- IEHTY HHAMBHIYAJbHO.

Nupexc yueOHO paOoTBhI: 17

BP — 6akanaspckas pabora; Il — numinomuslii mpoext; AP
— JIUIUTIOMHAs paboTa;

M/ — marucrepckas JuccepTaius.



Bun nokymenra:
I3 — pykonucs (nosicHuTeNbHas 3anucka, oryer o HUP ut.1m.);
CB — cO0poYHbIN YEPTEK;
BO — ueprex o01miero Bua;
Y — netanupOoBOYHBIN YEPTEXK;
I'Y — raGapuTHbIi YepTEK;
M — 371eKTPOMOHTAXKHBIN YEPTEK;
03D — oHOIMHETHAS HJEKTPUYECKasi CXEMa;
IID — npuHUMNMaTbHAsS NEKTPUUYECKasi CXEMA;
AC — apXUTEKTYpPHO-CTPOUTEILHBIN YEPTEK;
IIITP — npoeKT MpOou3BOICTBA PAdOT;
CP — cxema pacnoioxeHusi COOPHBIX JIEMEHTOB KOHCTPYKIIUH;
JJI — neMOHCTpaIMOHHBIN JIUCT;

BII — Benomocts nmpoekra (BKP) u 1.1m.

[Tpumeps! 0003HAYESHHUI:
0.9A.13.03.02.007.6P.16.113

— ©OakanaBpckasg pa0oTa BBINOJHEHA CTYJEHTOM OYHOM (opMbl 00yde- HHUS HHCTUTYTa
SHEPreTUKM M  aBTOMATHU3MPOBAHHBIX CHCTEM 10 HampaBieHHto noarotoBku — 13.04.02
«DNEeKTPOIHEPTeTUKA W DIEKTPOTeXHUKa», apxuBHeli Homep — 007, OakamaBpckas paborta
BbInosHeHa B 2016 roxy, BUI JOKyMEHTa

— IIOAACHUTCIIbHAA 3alliuCKa.

0.9A.13.04.02.023. MJ1.16.71J1.003

— MarucTepckasi JuccepTalys MarucTpaHTa O4YHOU (hopMbl 00ydeHHsT MHCTUTYTa YHEPTETHKH M
ABTOMATU3UPOBAHHBIX CHUCTEM II0 HAIPABJICHUIO

13.04.02 «DnexTposHepreTHKa 1 3JIEKTPOTEXHUKA», apXUBHBIH HoMep — 023, rox Beimycka — 2016, Bua
JOKyMEHTa — J€MOHCTPAIMOHHBIH JgT Ne3.

3.0A.140211.65.011 J111.16.02.001

— JIMIUIOMHBIN TPOEKT BBIMIOJIHEH CTYJACHTOM 3a049HO (opMbl 00y4de- HHS HMHCTUTYTA
SHEPTEeTUKU M aBTOMATHU3UPOBAHHBIX CHUCTEM 1O crenuanbHo- cti 140211.65 «DmektpocHabxeHuey,
apxuBHBIM HOMep — 011, rox BeITTyCKa

- 2016, Bux noKyMeHTa — OJTHOJTMHEHHAs dJIeKTpudeckas cxema No 1.



3.2. ®opmbl cnienuduKkanuu (MepevHs 3JIEMEHTOB)

Crnemmpukanuss — OCHOBHOW KOHCTPYKTOPCKHHA JIOKYMEHT, OTpeae- JSIIONMA COCTaB
COOpPOYHOIN E€IUHMIIBI, KOMIUIEKCA MJIM CHUCTEMBI (CXEMbI), B KOTOPOH COIEPKHUTCA MOAPOOHOE
MEPEUYNCIIEHUE Y3JI0B U JeTajel, yka3aHHbIX Ha ueprexe. Crenuduxaniy MaluHOCTPOUTEIbHBIX
yepTekei BRIMOMHAOTCS 110 00mie# popme TOCT 2.106-96 (puc. 3.5-3.6).

I'padbl cnenmdukanmu (puc. 3aMoMHAIOT CIEAY UMM 00pazoM:

- B Tpade "®dopmat” yka3pIBaroT (popMaThl JOKyMEHTOB, 0003HAUE€HHsI KOTOPBIX 3allCaHbl B
rpade "OOGo3nauenue". Ecau TOKYMEHT BBINOJIHEH Ha HECKOJBbKUX JIMCTaX Pa3iW4HbIX (OpPMAToB,
To B rpade "dopmar" mpocraBis- T '"3Be3q0uky" co ckoOkoit, a B rTpade "lIpumeuanue"
MEPEUUCIAIOT Bce (OpMaThI B MOPSAJIKE UX YBEITUUCHUS.

Jlns neraneir, Ha KOTOpBIE B paMKaxX IMPOEKTa HE BBHIMYIICHBI 4epTexu, B rpade "dopmar"”
yKa3bpIBatoT ab0peBuarypy «bU».

- B rpade "3ona" yka3piBalOT 0003HAYCHHE 30HBI, B KOTOPOW HAXOJWT- CS HOMEp IO3HIIUU
3aIUCHIBACMO COCTaBHOM YacTH (IIpH pa3ouBKe moJjist uep- Texka Ha 30HbI 1o [OCT 2.104).

- B rpade "Ilo3." yka3pIBalOT MOPSIKOBBIE HOMEpPA COCTABHBIX YacCTEH, HEMOCPEICTBEHHO
BXOJAIIMX B creuuuuupyemMoe Hu3Jeine, B MOCIeI0Ba- TEILHOCTH 3alMCH UX B ClCHU(UKALNH.
s pa3znenoB "lokymentamus', "Kommnektsr" rpady "[103." He 3an0IHSIOT.

-B Tpade "OOGo3HaueHMe' yKa3blBalOT OOO3HAYEHHE OCHOBHBIX KOHCT- PYKTOPCKHX
JIOKyMEHTOB Ha M3/1€JTHS.

-B rpade "HammeHoBaHMe" yKa3bIBalOT HAMMEHOBAHUS W3AEIMH B CO- OTBETCTBUH C
KOHCTPYKTOPCKOW JTOKyMEHTalMell WM JOKyMEHTaMU Ha UX TOCTaBKY.

- Brpade "Koa." — konuuecTBo cocTaBHBIX YacTel (3J1EMEHTOB).

-B rpade "Ilpumeuanme” yKa3bpIBaIOT JOINOJHUTENBHBIE CBEAEHUsS, OT- HOCAIIUECH K
3allUCaHHBIM B CHEUM(UKAIMIO W3EUSAM, HapUMEP Maccy, pa3Mep WIH yCTaBKU cpaOaThIBaHUS.

IIpu ©HeoOxomuMOCTH 3amucH B cHelM(UKANMK TPYNOHPYIOT NOApa3- Jelbl, KOTOpbIe
BBIJICJIIOTCS 3arosioBkamu B rpade «HammeHoBanue» (cM. puc. 3.6). K Takum pasmenam OTHOCSTCSE:

- JOKYMCHTAalUA, - CTaHAAPTHBIC U3 ACIIUA,
- KOMIUIEKCHI; - IPOYHE U3ETINS;
- cOOpouHbIE - MaTepUabl;
CAHUHMUIIBI, - KOMILJICKTHI.
- IeTaJu;

19
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47 |7 | TIDKA 731110.002 Aaonye 7
44 |4 | TIXA 753130 003 Uiy 1
59 |5 | TIXA 753770004 Maxabiuk 7
44l |6 | TIKA 754160.005 [poknacka 7
44 | 7 | TIXA 758420006 [auKa HaKUOHas 7
{mandapmuse L30eaus
8 lauwa M6 FOCT 5915-70 71
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Puc. 3.6. [Ipumep 3anonHeHns cierudukanmm cOOPOIHOTO YepTekKa
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[Ipu BBITIOJIHEHUH TIPUHIIUITHATBHBIX JEKTPUUYECKUX CXEM C MO3HIM- OHHBIMUA 0003HAYECHUSIMU
criermukaiys (rmepedeHsb 3s1eMeHToB) Bimosnsercst o 'OCT 2.702-2011 (puc. 3.7).

20 it ]
oz p
@ Haumerobarue Kon [purteqarue
O003H

& mi

5]
5

Puc. 3.7. ®opwma crienudukanuu (mepedueHb 3JIEMEHTOB) U OTHOJUHEHHBIX AJIEKTPUUECKUX CXEM C
HO3UIIMOHHBIMU 0003HAYCHUSIMU

B rpadax Tabmuiisl yka3bpIBaIOT CIICIYIOIINE TAHHBIC

- "Ilo3. o0o3HauyeHUe" — TO3UIIMOHHBIE OYKBEHHO-LM(POBbIE 0003HA- UYEHUS DIIEMEHTOB,
ycTpoiicTB 1 pyHKIMoHaNbHBIX rpynn o [OCT 2.710-81,;

- "HaummeHoBanue" — HauMeHOBaHME 0O0OpyJIOBaHUS (THI, Mapka) B COOTBETCTBUM C
KOHCTPYKTOPCKO# JOKyMEHTAIUEeH;

- "Koa." — KOJIMYeCTBO OJJHOTHIIHBIX JIEMEHTOB B CXEME.

- "IlpuMeyanue’” — JOMOJHUTENbHBIC CBEJEHUsS (PEKOMEHAYETCsS YyKa- 3bIBaTh TEXHUYECKHE

JAaHHBIC, HC COACPIKAIUCCH B HaI/IMCHOBaHI/II/I).

[Tpumep 3anonHeHus crielMPpUKAIMU 3IEKTPUUECKOM CXeMBbl IpUBeieH Ha puc. 3.8.

Caenenust 0 mpoBoAax M Kabemsix (MapKy, CeueHHe, IMHY TPAcChl) Ha AJIEKTPUYECKHX CXEMaXx,
KaK IpPaBWIO, YKa3bIBAalOT HENOCPEICTBEHHO Ha IIOJIE YEpTeka OKOJIO JIMHUM, UX H300pakarolluX.
OnHako Ha CIIOXKHBIX CXEMax ATH JaHHBIE MOTYT OBITh HEYUTAEMBIMH, a MECTO NPHUCOCIHHEHHS
OTBICKATh 3a- TPYAHMUTEIBbHO. B Takux cilydasXx HaHHbIE O IPOBOJAAX, KIyTaX M KaOesX CBO- AT B
tabauiy coeauneHuit (puc. 3.9).

B Ta6JII/IIIe YKa3bIBAKOT CICAYIONUC JaHHbIC!

- B rpade «OO03HAYeHHE MPOBOAA» — IMO3UIMOHHOE O00O3HAYEHHE MPOBOJA, KAaOEmst M
OTAEIbHON TOKOBEYILIEH )KIJIbI HA CXEME;
- B rpapax «OTkyna maer, 2dyma mocTymaeT» — YCIOBHBIE OYK- BEHHO-IHM(POBHIE 0003HAUEHHS

COEUHSAEMBIX 3JIEMEHTOB MM YCTPOMCTB;
- Brpade «/laHHbIe MPOBOJAa» — MapKYy, CEUEHHE U KOJINYECTBO XKHUJL.

- Brpade «I[Ipumedanue) - TONOJHUTENIbHBIE YTOUHSIONIUE JaHHBIE.



oggjﬁ UdosraqerHue Haumerobarue § m‘i
Q1-4 |BBY-L3M-3-10-315/2500 Bakyymrsic Beixamyamens 4
TAT-6 |TWA-C34-10 Tparcgopmamop mokxa WutHsi| &
RUI-4 |OftHn-6/550/6,0 YX/2 Ozparusumens 4
NEepeHanpAX eHUY
asr-2 |\BBY-C3l-3-10-315/1000 Bakiymrsil Bsixawsamesns 2
a5-60 |BBY-L3M-3-10-315/1000 BaxyymHsild Bsikmo4amens 56
TA7-62|T0/A-C3U-10 Tpaxcpopmamop moka 56
TAN  |T3AM-T Tpawcpopmamop moka 56
1-56 Wyaebod nocaedoBamensHocmy
M1-4 |BAOZ 560L8-4 [JBuzamens acuHxpoHHIT 4
M5-8 |CAHT4-59 843 JBuzamens CUHXDOHHbIU 4
MI-10 |LTA4-2500-239X 74 ABuzamens cuHxpoHHsIT 2
[B1-4 \KY-105-2250 (KondexcamopHas yomarebxa 4
T1-2 \TPOH-63000/220 Tpawcgpopmamop cunobou 2
T3-4 |\TMr-100/10 YxAt Tpawcpopmamop codcmberimbix | 2
HYx3d
TVI-4 |HAAMH-C3U-10-2 H2 Uamepume AbHbIG 4
MpaHcPopmMamop HanpaxeHus

33A.13.03.020206F.03.0071

Auvm. | Macca | Macwmad

Viam| Aucm| N° Gowym. |Todnuce|Aamd [TpuruunuansHas 6oH0AUHEOHAR
Paspad | oanob A2 cxena (17 110/10 kB Y &/m
flpod. fempod 5.5 xumuweckozo zaboda

Auem 1| Aucmod 7
@re0Y B0 «M TY»

FAF5-13-2

Puc. 3.8. [Ipumep 3anonHeHUs crierudMKAIMH J1JIs1 OJTHOJIMHEHHBIX 3JIEKTPUYECKHUX CXEM
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8 min
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Puc. 3.9. Cnienndukanust npoBoI0B U Kadene (KaOeIbHBIH )KypHAI) IS 3JIEKTPOMOHTAKHBIX
yepTexen

[Tpumep 3amostHeHUs1 KaOEIBLHOTO )XKypHasa rnpuBeneH Ha puc. 3.10.

:%EE Omkyda uvdem Kyda nocmynaem ﬁgggggﬂ puresarye
L1 Ve 3 7 ATTEB x50
L2 g 72 ATEB 3x50)
12 Ve AL-500 AITBE 3x120

Puc. 3.10. Crettudukaius mpoBoA0B U Kabenei (kaOeTbHbBIN XypHa) I 2JIEKTPOMOHTaXHBIX

yepTexKen

24




4. TIOPAJOK3ALIUTHI BBIMYCKHBIX PABOT

Ha 3akmtounrtenbHOM 3Tane JUILNIOMHPOBAHUS, KOTAA MMOSCHUTEJbHAS 3alMCKa U YEpPTEKU
o(pOpMJIICHBI, TOJAMUCAHBl PYKOBOJIUTEIEM M KOHCYJIbTAaH- TaMH, y JIUIUIOMHUKA MOSBISETCS
HECKOJIbKO CBOOOJIHBIX JHEH, KOTOPhIE HA/O MOCBATHTH MoaroToBke kK 3ammre BKP. 3a 3to Bpems
HEe00XoauMOo MoayuuTh peneHsuio Ha BKP, moarotoButh nokman, OCBEXUTh B MaMsITH HEKOTOPHIC
TEOPETUYECKHUE BOTIPOCHI, KOTOPBIE MOTYT BOSHUKHYTh B IPOLIECCE 3ALIUTHI.

4.1. PenenzupoBanue BKP

[Tocne yTBepxneHUsl pelieH3eHTa MPUKa30M, JUIUIOMHHUK JIOTOBAapU- BaeTCs C HUM O BCTpede
U TepeaeT Ha PElEeH3UI0 MOSICHUTENIbHYIO 3alMCKy U KOMIUIEKT 4epTexeil (komuu B gopmarte A4).
Bmecte ¢ mosSICHUTENIBHOW 3a- MHUCKOW PENEH3EHTY IMEpeaeTcsi TUIOBOW OJIAHK pPeleH3Hu C
MHCTPYKILHUEHN MO 3aM0JIHEHUIO.

Peuien3upoBanue oObIYHO 3aHUMAET 2-3 JHS, MIOCJIE YEer0 B HA3HAUEH- HOE BPEMs JTUIUIOMHUK
3a0upaer y peleH3eHTa Bce JOKyMeHThl U nepenaer cekperapto ['OK. [Ipu 3ToM HyX HO MPOBEPHUTH,
yTOOBI pereH3us Obiia opopMiIeHa COOTBETCTBYIOIIUM 00pa3oM: JIOJKHBI OBITH yKa3aHbl MECTO pa-
60Tb1, 1onKHOCTH, O.M.O. peneHzenTa (B COOTBETCTBUM C MPUKA30M), KBAJU- (UKALUS WM YdeHas
cTeneHb. Eciim pelieH3eHT He SBISETCS COTPYIHUKOM YHHUBEPCUTETa, TO €ro MOANHMCH J0JIKHA
ObITh 3aBepeHa NMeYyaTbli) OpPTaHu- 3aI[iH, B KOTOPOI OH paboTaer.

B Texkcre peUCH3UN 00s13aTEeIBHO JAOJDKHBI OBITH OTPAXCHBI: aKTyallb- HOCTb, INPAKTHYCCKAA
SHAYMMOCTb U OPUI'MHAJIBHOCTH pa6OTBI, a TaKXKC €€ CO- OTBCTCTBHUC Z[eﬁCTBYIOHlHM HOPMATHUBHBIM
aKTaM. HpI/I HaJIM4nuu SaMC‘laHHﬁ, YKa3bIBaCTCA HUX 3HAYUMOCTL IJId OLCHKU BCeM pa60TBI. B
3aKJIIOYUTEILHON YacTu YKa3bIBAOTCA PCKOMCHAAINU PCHCH3CHTA o TMPUCYKKICHUIO aBTOPY
HCKOMOM KBaJ'II/I(I)I/IKaLII/II/I " BHCAPCHUIO PC3YJIbTATOB pa6OTBI B MMPOU3BOACTBO HJIHA y‘-IC6HBII71 nponecc.

l'oTtoBas peneHsus noxammBaercss B MOsicHUTENbHyro 3anucky BKP, a ee xommsa cnaercs
cekperapro ' OK.

4.2. IloaroToBKa 10KJIaaa

MHOTOJISTHHI ONBIT TOKA3bIBACT, YTO YJIAa4HO CHACNIAaHHBIA IOKiIax obOecrmeuuBaeT no 50%
ycrnexa npu 3anmre BKP, mostomy ero moAroTtoBke cieAyeT yaeauTh 0co00€ BHUMAHME.

Bo-miepBrIX, crienyer 4eTko coOroaaTh periaMeHt. [IpooimkuTens- HOCTh JJOKIIAAA JIOJDKHA
COCTaBJISITh 6-8 MHHYT, B TCUYCHHC KOTOPLIX HEOoO0x0- AUMO YCIICTb M3JIOKHUTH PE3YJIbTAThl IOYTHU
HOJYyro0BoM paboTsl. CIMIIKOM 25



KOPOTKHI, HEKOHKPETHBIN WM HA00OPOT, M3NHIIHE MOIPOOHBIH, 3aTAHYTHIA JOKIIA] BBI3BIBAIOT
HEraTUBHYIO PEAKLUIO Ay IUTOPHUH.

VYuuThIBas OMBIT 3alIUT AUIUIOMHBIX MPOEKTOB B 'K MOXHO peko- MEHIOBATH CICAYIONIYIO
CTPYKTYypy AOKJIaaa:

- BCTyIUIeHHE (TTOCTAaHOBKA 3a/1a4N);

- COCTOSTHHE BOTIPOCA Y Iy TH PEIICHHUS 3a]a4H;
- HIOJIYYCHHBIC PE3YJIbTATHI,

- 3aKJTIOYCHHE.

Beryniienne 10KHO OBITH OYEHb KOPOTKUM (OJIHa-IBe (pa3bl) U 4eTKO (OPMYJIMPOBATH
obJsiacTh, Kk KoTOpoii oTHOcuTCcsl TeMa BKP, akTyans- Hble mpoOaemMbl B 3TOM cdepe U 1elb TaHHOTO
KOHKPETHOTO TpOEKTa. DTO cpasy OompeiAessieT Kpyr BOMPOCOB, KOTOPbIE MOTYT paccMaTpUBaThCs B
BKP u obecreunBaet npaBHJIbHOE BOCTIPUATHE TIPEICTABISIEMBIX MAaTEPHAJIOB.

AbcomoTtHoe OonbiimHcTBO BKP He saBnArOTCS NHOHEpCKUMH, OHU Oa3UpyIOTCS Ha YxkKe
W3BECTHBIX 3HAHMAX, PE3yIbTaTaxX, UMEIOT HEKYI0 «OCHO- BY», C KOTOPOW M HAuMHAETCS TBOpYECKas
yacTh paboOThl aBTOpa MpoekTa. FIMEHHO MOATOMY COCTOSIHME BONMPOCA M MYTH pellieHus 3a1a4yu —
OJIMH U3 OCHOBHBIX pa3fesioB AOKIana. 37ech HEOOXOAMMO KPaTKO PacCMOTPETh BCE BO3MOKHBIE
MOAXO0MbI (METOAUKH, CXEMOTEXHHUYECKHE PEIICHUS M T.N.) K pe- MICHUIO MOCTaBJICHHOW 3ajauu u
MoJIpoOHO 00OCHOBAThH MyTh, BHIOPAHHBI aBTOPOM INPOEKTA.

I[anee CJICAYyCT 06T>$ICHI/ITI:>, KaK p€liajach 3aiada u 000CHOBATh Ipa- BUJIbHOCTH MOJYY€HHbIX
pe3yjJbTaTOB. 3)160]5 TCKCT JOKJIala U HIJUIFOCTpa- TUBHBII Marepuail AOJDKHBI OaBaTbhb IIOJHOC
npeacraBjCcHUC O TOM, YCro JO0C- THUI' aBTOP IMPOCKTA, HACKOJIBKO IIOJTYYCHHBIC PE3YyJIbTAThI
OpPUTHHAJIBHBI U CO- OTBCTCTBYIOT IIOCTABJICHHBIM MLCIIAM. Mo>xHO NepCUUCIIUTE BCC TIOJIYYCHHBIC
pEe3yJIbTaThl, a HOI[pOGHCe OCTAHOBHTBCS Ha HamOoJee Ba’KHbIX, YKa3bIBasd H3 IIOJIOKUTCIILHBIC U
OTPHUIATCIIbHBIC CTOPOHBI.

B noknane nomkHel ynoMuHaThes Bee!!! mpeacTaBieHHbIE JEMOHCT- PallMOHHBIE MaTepHUAIbI.
[Imakat, 0 KOTOPOM B JIOKJIaJI€ HE CKa3aHO HU CJIOBA, SIBHO SIBJISIETCA JIALIHUM.

Eciu BKP wumeer nomnosiHuTeNnbHBIE pa3zeibl (3KOHOMHUKA, OXpaHa TpyJa), O HUX TOXKE
HYKHO KOPOTKO YIIOMSIHYTh B JIOKJIAJI€, PACKPBIB TEMATH- Ky U OCHOBHBIE PE3YyJIbTATHI.

B 3akiaodyeHWH HEOOXOTUMO €IIE pa3 KpaTKO H3JIOKUTHh PE3yJabTaThl pabOThl MO KaXKIOMY Ppa3aery
TOSICHUTENLHOM 3aITUCKHU.

[Ipenyaraemasi CTpykTypa JOKJIaga — HE JO0IMa, M MOXKET KOHKPETH- 3UPOBATHCA U
W3MEHATHCS B 3aBUCMMOCTH OT OCOOCHHOCTEH M CojiepkKaHusi pabOThl, MOJYUYEHHBIX PE3yJIbTaTOB U
JIEMOHCTPAIMOHHBIX MAaTEPHAIIOB. op



B mpouecce nmoAroTOBKY K 3alUTE AOKIIAJ JKEIATEIbHO 3aIMCaTh J0- CJIOBHO, COIJIacOBATh C
PYKOBOJIUTENEM, OTKOPPEKTUPOBATh U BBIYYHTb HAHM- 3ycThb. Jlake MpU BOJHEHUHU CTyJEHTa (4YTO
MIPaKTUUECKU HEHU30€KHO) JOKJIaJ HE JOJDKEH IpephiBaThbCcsl WIM KOMKarbesad. OueHb NOJIE3HO
OTPENeTUPOBaTh JOKJIAJ C KOJUIETaMH MUIM 3aIKCaTh €T0 Ha MarHUTO(OH, a 3aTeM NPOCIyIIATh.

4.3. Hoz[rommca K OTB€TaM HAa BOIIPOCHI 1 3aMeYaHUSA

Bompocsi, kotopsie 3agatorcs B mporiecce 3anuthl BKP MoryT ObITh U3 1F000# AHCITUTIITMHBI
wii oOjacTh 3HaHUM, HO ¢ mpuBs3koil k TeMe BKP, mojyueHHBIM pemieHusM M pe3yjbTaTam.
[ToaTOMy, B mepByI0 odepenpb, IU- IUIOMHHUK JOJDKEH CBOOOJIHO OPHEHTHUPOBATHCA B CBOEM IPOECKTE,
3HATh pa3fie- Jibl U TEMbI, KOTOPbIE HCIIOJIB30BAINCH IIPU €0 BBINOJIHEHUH. KOIudecTBO M Xapakrep
BOIPOCOB B 3HAYMTENIBLHOM CTENEHM 3aBUCUT OT JNokiana. [Ipm mpa- BWIBHO CIETaHHOM JOKIaJe,
KOTOPBIA CMOKET 3auHTEepecoBaTh WieHOB ['DOK B HyXHOM HampaBiI€HWU, MHOTHE BOTPOCHI MOKHO
MpeAyrajaath, a CJIEA0Ba- TEJIBHO MOJTOTOBUTHCS K HUM.

B ormmuum ot BOIIPOCOB KOMHMCCHH, 3aMC€UaHHA PCHCH3CHTAa MU3BECT- Hbl JUIUVIOMHHKY 10
3alllUTbl, U K OTBETAM Ha HHUX CJICAYCT NOATOTOBUTLCA 3apaHCC. OTBeTHI JOJDKHBI OBITH 110
CyHIeCTBY, KOPOTKHMMHU U COACPIKATCIIb- HBIMU. Ecau MMPUHOUITHAIIBHBIX BOSp&)I(eHI/Iﬁ HCT, TO C
3aMCHYAHUAMUA DPCICH- 3CHTA JIYYIIC COTJIACUTBLCA. Ecan 3ameuanust sBISIOTCS CYHICCTBCHHBIMH, TO
3TO 00CTOSTEIILCTBO CJICAYCT YUCCThb IIpU COCTABJICHU U NOKJIada.

Ecmu na 3anmre BKP npeamomaraercss nemoHcTpauust pa3paOoTaH- HBIX TEXHHYECKUX WM
NPOrPaMMHBIX CPEJICTB, HEOOXOJUMO TIIATEIBFHO MPO- AyMaTh MOPSIOK JIEMOHCTPALUH, BIUIOTH /0
peanu3aliyd  CHEUUAIBHBIX JIe- MOHCTPALMOHHBIX PEXHUMOB, IOJATOTOBUTH COOTBETCTBYIOILEE
o0opy0BaHHEe, M HECKOJBKO pa3 MPOBEPUT €ro HEMOCPEICTBEHHO Mepel]l 3allMTONW. YcmemHas u
HarJsi(Hast AEMOHCTpaIys pa3paboTaHHBIX MPOrPaMM M YCTPOWCTB CYIIECT- BEHHO MOBBIIIAET IIAHCHI
Ha ycrex U Bceraa npusercrsyercs [ OKowm,

Hy wm nakoHel, 4uCcTO mncuxoJiorMdyeckuil coBeT. He crenyer nuxopa- AOYHO TOTOBUTHCS U
MOBTOPSATH BCE BIUIOTH J0 MOCHeAHUX MUHYT. [loBTOpUTH Bech MaTepuai, U3ydeHHbIH 3a 4-5 neT, B
TEUECHHE HECKOJBKO JHEW WM 4acOB HEBO3MOXHO. [[03TOMy HakaHyHe 3alllMThl JIydIle XOPOILIO
OTJIOXHYTh U BBI- CIIAThCS, YTOOBI 3aBTPA, B JICHB 3aIUTHI 9yBCTBOBATH Ce0st 60IPO U yBEPEHHO.
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4.4, 3ammTa mpoekTtoB B '9K

3acemanusi DK 00BIYHO TPOBOIATCS B HIOHE-HIONE, 2 pa3a HEAENI0, 10 BTOPHUKAM H
gerepraMm ¢ 10 wacoB ytpa. 3a AeHb 10 3amUTBI HeoOXomu- MO caaTth cekperapio [DOK
MOSICHUTEbHYIO 3alMCKY, OT3bIB pyKoBoauTess, pereH3uto Ha BKP u ecnu aTo Tpedyercst — npyrue
AOKYMCHTBI. I[GMOHCTpa- HUOHHBIC IJIAKATBI X Pa3AaTOYHBIC MaTCpHUAJIbl OCTAIOTCA Y JUIIJIOMHUKA.

B nenp 3amiuThel Bce AUMIIIOMHHUKH JODKHBI SiBUThCS 32 30-40 MuHYyT 10 Hadana paboter [DK,
HE3aBUCUMO OT OYEpPEeIHOCTHU 3alIUThl, YTOOBI IMO- MOYb MOATOTOBUTH AyJAUTOPHUIO, PA3MECTHUTh
JIEMOHCTpAIIOHHBIE MaTepHUaJIbl, IPOBEPUTH PAOOTOCTIOCOOHOCTh TEXHUYECKUX CPE/ICTB.

JIns1 3aKperuieHus] IeMOHCTPALMOHHBIX JIAKaTOB U YEPTEXKEH He00- X0AUMO MMeTh € CO0OH
KaHIeJsIpcKue KHonku. [loka ouepenHoOW NMIUIOM- HHMK 3alMINAETCS, CIEAYIONMMA HaKaJIbIBa€T
CBOM TUIAKAaThl HAa MyCTYI0 pamy. 3aMeHa paM MPOU3BOJUTCS IEpej] HadajaoM CJCAYIONEeH 3aIluThl.
[InakaTel KenaTeabHO pa3MellaTh Ha paMe B TOW IMOCJIEIOBATEILHOCTH, KaK OHH YIIO- MHHAIOTCS B
JOKIaJE.

3amra BKP npoxoaur B ciieyronem nopsijake:

[Ipeacenatens I'DK 00bsABIAeT HAyano 3alUTHl W TPEJOCTABISAET CJIOBO AUIJIOMHUKY,
KOTOPBII B TeUeHUU 6-8 MUHYT AenaeT Aokiaaa. UToObl He BO3HHKAIO HEYJOOHOM May3bl, KeIaTeIbHO
4YeTKO 0003HAYHTHL OKOHYAHHE J0KJaaa u nobiaronaputh wieHoB ['OK 3a BHUMaHwue.

Ilocae storo unmensl I'DK HaumHaArOT 3aaBaTb BOIIPOCHI. OOBIYHO INCPBLIM 3aJ1a€T BOIIPOCHL
npeaceaareiib F3K, 3aTCM TCEXHHUYCCKHUC CIICHUAJIN- CTbl, a 3aBCpHIAOT HNPCACTABUTCIIN Kaq)enp
OKOHOMHUKH U OXpaHbI TPpyJa. Kak IpaBHJIo, KaXKJIbIi 4JI€H I'DK 3a1ac€T HE Oonee TPEX BOIIPOCOB, XOTA
OBIBAIOT U HUCKIIFOUYCHHUA, OTBeThI HA BOTIPOCHI JOJI’KHBI OBITh KpaTKUMU U 110 CYHICCTBY.

ITocne oTBeTOB nUIUIOMHUKA Ha Bonpockl wieHOB ['OK cekperaph 3a- UMTBIBAET PELIEH3UIO HA
BKP u nuninoMHMKY HOpenocTaBisieTCss BO3MOXKHOCTb OTBETUTh Ha 3aMedaHusl peleH3eHTa. Ecim
OTBETHI HE BBI3BAJIM JOIOJHUTENb- HBIX BOTIPOCOB U 3aMEYaHUM, Mpeceaareb 00bsBIsSIEeT OKOHYaHHE
3alMTHl M TpUIVIAIIAET ciaeayromero cryieHra. [locie 3toro pambel ¢ IlakaTaMM BBIHO- CAT U3
aynutopun. Takum oOpa3om, Bcs nporeaypa 3amuTsl 3anumaet 20-30 MuHyT.

[Tocme 3amuThl MOCHEIHETO MWIJIOMHHKA OOBSBISIETCS 3akpbiToe co- Bemanue DK, rme
MOABOJSITCS UTOTU paboThl Komuccud. 1o OKOHUAaHMM 3a- CeJaHus TUIIJIOMHHUKH TPUTIIANIAIOTCS B
ayauroputo, tae mnpencenatenb ['DK  oOwsaBisieT pe3ysbTaThl  3alUTHI, I03/PABIIET BHOBH
3aIIUTUBIINXCS MOJIO- JBIX CICIMAIMCTOB U 00BsBIIsACT 3acenanue 'K 3akpbIThIM.

[locne ornameHus pe3ysbTaTOB JIUIUIOMHHKH CHAlOT Ha Kadeapy Je- MOHCTpalHOHHbIE
IUIaKaThl, TOMOTAIOT TMPUBECTH B 280pPSAOK ayJAUTOPUIO U MPHUCTYNAKOT K MOJIMUCAHUIO OOXOIHBIX
JOKYMEHTOB.



4.5. Tunospie ooy npu 3aumte BKP

Jaxe mpu Oe3ynpedHo BBITIOJHEHHOW M O(GOPMIIEHHON BBIMYCKHOW padoTe IUIIOMHUKH
3a4acTyl0 JOIYCKalT OMIMOKM Ha JTame 3alUThl, YTO MOXET NPUBECTU K CHIKEHMIO OLIEHKH 3a
npoekT. Huke mnpuBOASTCS HEKOTO- pbl€ THUIOBbIE OMIMOKM, CBSI3aHHBIE C HEJOCTAaTOYHOM
MOJITOTOBKOM CTYJIEHTa K 3aIIUTE MIPOEKTA.

a) HeynmauHblii 10KJIa[, U3 KOTOPOTO HE SCHO, YTO JOJDKEH OBUI CJe- JIaTh aBTOpP U YTO OH
crnenai. Kak ciienctBie — BONPOCHI HIAYT HE IO TEM CTO- POHAM MPOEKTA, IJIe aBTOP JIEHCTBUTEIHHO
4TO-TO A€jall, a COBCEM IO JpPYy- THM, I'l€ UX HE KOYT. ABTOp HE MOXCET Ha HUX OTBETHUTH, TCPACTCSA
U TE€M ca- MBIM €lle YXY/IIaeT cBoe mnojoxeHue. Co3maercsl BeUaTICHHE, YTO paboTa BBITIOJHEHA
HECaMOCTOSITEJIHHO.

0) Jokaan 3atanyT. [Ipencenarens mpepbiBaeT JUIUIOMHHKA, IPOCUT COOJIIOAATh pErylaMeHT U
3akaHuuBaTh Joknan. CTyaeHT cOMBaercs, JOKJIAJ CKOMKaH, BCe 3alMyTaloch. Pe3ynbTar — cM. BhILIE.

B) B JOoKJIaa€ He AeJalTCHd CCbIJIKM Ha ACMOHCTpPALIMOHHBIC MaTe- pHallbl, KOTOPLIC
CYHECTBYIOT KHE3aBUCUMO» OT HOKH&HBIB&CMOﬁ pa6OTI)I.

B) JIMIJIOMHUK He MOKeT OTBETUThL HA BONPOCHI, JaX€ CaMble O4Ye- BUJHBIC, KOTOpHIC
BBITEKAIOT U3 CcyTu Aoknana. (Hampumep, Ha ¢pasy B JOK- Jaje «...[Mocle JopabOTKHU 3TO YCTPOUCTBO
CMOXET HaTH IIUPOKOE MPUMEHE- HUE» CIEeAYEeT 3aKOHOMEPHBIN Bonpoc — «I'me?»).

r) Eme xyxe, kKorja JUIUIOMHHK 3aTpyaHsieTcs OTBETHTh HA 3aMe- YaHMsS PeLleH3eHTA M PYKOBOIUTEJsI
paboTHI, KOTOpBIE €My OBLTH W3BECTHBI 3apaHee.

)1) I[I/IHJ'IOMHI/IK OTBCYACT HC Ha TOT BOIIPOC, KOTOpLIﬁ ObLI €My 3aJaH. Ecmm BOIIPOC
HCIIOHATCH, JIydli€ MNCpCCIPOCUTL U TOIPOCUTH nepe(bopMme- poBarb €ro, 4eM «yBCPCHHO
ACMOHCTPUPOBATH CBOIO HCKOMIICTCHTHOCTD).

e) JlemoHcTpauusi pa3paOOTaHHBIX CPEICTB M TNPE3EHTALUH HE IMOAro- TOBJEHA, OHU HE
paboTaror BOBCe WM paboTaloT HEMPaBUIBHO, YTO €Ie XY- e, 4YeM eciii Obl X He ObIJI0 BOOOIIE.

EnuHCTBEHHBIM CIIOCOOOM H30€XaTh TaKMX OIIHOOK SBIIIETCS TINA- TEJbHAsl, BMECTE C
PYKOBOJUTENEM PA0OTHI, TIOATOTOBKA JIOKIA/Na W HEOJHO- KpaTHAs PENeTHIUs, B T.4. C MPOBEPKOM
XpoHoMmeTpaxa. Jlydiie BOCIOJb30- BAThCS MOMOIIBI0 KOJUIET-OJHOKYPCHUKOB HJIM POJHBIX, YTOOBI
OIICHUTH pa- OOTY CO CTOPOHBI U OOCYAUTH BCe BOZMOKHBIC 3aMeUaHus. 3apaHee 3Has CBOU

«cnabdnie MCCTa», MOYXHO TaK IOCTPOUTH AOKJAaHd, YTOOBI ApUYcC IOKasarb AJOC- TOMHCTBA pa6OTBI u
CKPBITb HCAOCTAaTKW, W TOTAAa BBIINIC MAHC, 4YTO BCA 3alluTa HpOﬁI[GT o 3alyMaHHOMY BaMH
«CICHAPHUIO».

Bynpre yBepennsiMu B ce0e2% Bc€ y Bac nomyuutcs. JKemaem ynaun!!!



IIpuioxenue A
(obOs3aTenbHOE)

Ilepedyens ocHoBHBIX 'OCToB, nenoJb3yemMsix npu ogpopmiennu BKP

Texcmosbvie OOKVMEHmbl:

I'OCT 2.105-95 ECK/I. O6mwme tpeboBanus k TekcToBbIM nqokymentam. ['OCT 2.106-96 ECK/I.
TekcToBbIE TOKYMEHTHI.

I'OCT 7.1-2003 bubmorpaduueckas 3amuchk. budmmorpadudeckoe ommcanne. Oomme
TpeOOBaHMS U IIPABMIIA COCTABIICHHUSI.

I'OCT P 7.0.5-2008 bubnuorpadudeckas ccpiika. O0mme TpeboBaHUs U IMpaBHUjia COCTaBICHUS.
I'OCT 7.32-2001 Ot4eT 0 Hay4YHO-UCCIIENOBATENLCKOM padoTe. CTpyK- Typa U paBuIia

ohopMIICHHS.

Fpadmwecxaﬂ Yacmeo.
I'OCT 2.301-68 ECK I ®opmaTtsl
I'OCT 2.104-2006 ECK 1. OcHOBHBIC HAIIUCH

I'OCT 2.701-2008 ECK/I. Cxemsbl. Buasl u Tunsl. O61mue TpedoBaHus K BBIITOJHEHUIO.

I'OCT 2.702-2011 ECK/. [IpaBuna BeinosiHeHUs 3nekTpudeckux cxem ['OCT 2.743-91 ECK/I.
O06o03HaueHus ycloBHBIE rpaduueckue B cxe-

Max. DJIeMEeHThI IU(POBON TEXHUKH,

I'OCT 2.759-82 ECK/I, O603HaueHus ycioBHbIE rpaduiyeckue B cxe- Max. JJIeMEHThI
AQHAJIOTOBOM TEXHUKHU.

P 50-77-88 Pexomennanuun ECK/I. IlpaBuia BEIIOTHEHHS AUATpamMM,

Ipoepammnbre doxymennvl

I'OCT 19.005-85 ECII. CxemMbI ITOPUTMOB U IPOTPAMM.

I'OCT 19.101-77 ECITJ. Bunbl nporpamm 1 niporpamMHusbix 1okymertoB. 'OCT 19.401-2000
ECIIJ. Texkct nporpammel. TpeboBanus k conep-

AHUIO0, 0(DOPMIICHHIO ¥ KOHTPOJIIO KauecTBa

I'OCT 19.402-2000 ECTI/, OMhcanne nporpaMmbl. TpeOoBaHMs K CO- JIepKaHHI0, 0(HOPMIICHHIO
Y KOHTPOJTIO KauecTBa.

I'OCT 19.701-90 ECIIA. Cxembl arOPUTMOB, TIPOTPaMM JIAHHBIX U CHCTEM.



MHHHCTEPCTBO OBPA30BAHHS H HAVKH POCCHHCKOH $ETEPAITHH

PEJEPANIEHOE [OCYIAPCTBEHHOE BEHOTKETHOE OBFA3OBATEIIEHOE VUPEXRIEHHE

. BBICIIIETO OFPA30OBAHHS .
«MATHHTOT OPCKHI TOCYJAPCTBEHHBIH TEXHHUECKHH YHUBEPCHTET
HM. I H. HOCOBA»

HHCTHTYT 3HEPTETHEH H

ABTOMATHSHPOEAHHEDL CHCTEM

Katdenpa snexTpocHabieHHA
IPOMBIIIIEHHELX IPe IpATTHA

Hanpaenenne
IIO;C[U‘I‘OBEH.-"CIIE]J;EEJIBHOC‘TB:

13.03.02 - JneKTposHEpreTHEA H
HIEETPOTEXHHEA

JomycTHTE K 3amETe:
3apegyromui adenpoi

/ Koprmanos I TL/

“ » 2017 r.

BBIITY CKHAN KBATH®PHKAITHOHHAA PABOTA
0.3A 13.03.02.155. BKP. 17. 113

Oby=aromeroca  Axyaosa angpes Cepreesmda

Ha TEMY ajeh'rpucnaﬁmnen TeKcTHIBHOTo KoMOHHATA

BEF semromeena #a 117 crpamRmax

I'padmaeckas 9acTb Ha 6 IHCTAX

PvrosogaTens: accHcTeRT Aogyneenees HLP.
(moamrce, Aara)
KoBcyapTaHTEL:
Penensent:
(moamecs, maTa)
HopMoKOHTPOIE H IPOBEPEa OGyaammaics
Ha AHTHIUIATHAT BEIICIHEHEL (mommmcs)
OpHTHHATEHOCTE TEECTA % « » 0_

(mommsce, nanjl (2H0)

Puc. B.1. TurynbHbIi TUCT
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IIpunoxenne b
(oOs3arenbHOE)



IIpunoxenne B
(oOs3arenbHOE)

MUHUCTEPCTBO OBPA3OBAHM A MHAY KU POCCUMCKOM ®EJIEPALTUN

OEJIEPAJILHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE YUPEXJIEHWUE BBICIHETO ITPO®ECCHOHAJILHOI'O

OBPA3OBAHUS
«MATHUTOI'OPCKUII TOCYJIAPCTBEHHBIA TEXHUUECKMIA VHU

BEPCUTET UM.T".1. HOCOBA»

VTBEPXIAIO:
Inyronmit  kadenpoit
/ /

Kagenpa
3agg
« » 20 r
BBIITY CKHAS'KBAA PO KATTHOHRABFPABOTA
3AJAHUE
Tema:
Crynenry
(hammummst UM s1OTUECTBO)

Tema yrBepxaeHa mpukazoM Ne or 20 r.
CpOK BBINOJIHE HUSL « » 20 r

HcxonHple nanHble K pabore:




llepedens BOIPOCOB, MOIEKAIMX PA3pPa0OTKE B OAKAIaBPCKOM Pa0OTE:

I'paduaeckast dacTs:

KoncynpranTsl 1o pabore (C yka3aHHEM OTHOCSIMXCS K HUM Pa3/elioB):

PykoBoauTens: / /
(noanuck, 1aTa)

3ajiaHue TOTynII: / /
(noamnucs, fata)

Puc. B.2. O6opoTHas cropoHa 3aanust Ha BKP
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Ipunoxenne I

(oOs13aTebHOE
[Ipumep opopmnenus
BEJIOMOCTH BBIITy CKHOMN
KBTU() MKAITMOHHOM pabOThI
S § Gios-e-eHe Hinerosave 8 g eee
1| M | QAKI0068007BPBIB McresHen sauxa m
2 | Al | QAM040068007.8°16BO001 | leHeparbHbit TeH
380 1
Al | QGAKMDA0068007.BP6BO002 | GryayoHbi ITeH uea 1
4 | A1 | QGAM040068007.B216B2003 Peboun veprex
ATEXT POOEELLEH/A 1
5 | A1 | QGAMD40068007BP6CR001 | QHoneten ceva
FET pooHEDIEA Lea
HapeaveoLe 1kB 1
6 | Al | QGAM040068007B216CR002 Qrovenen ceva
FET DA Lea
Hpeavp 1B 1
7 Al | QGAMD40068007.B26IB001 e oceva
LENe/ pITEVHOA 3aLmbl
1 @8T OMET VKN 1
8 | A1 | QRAAXA068007BPBOI00L | TexKo aKaHowHECKVE
MOKaBaT €U MPOEKT a 1
QAAM040068007BP1BHT
Vem | wer | Nemxym hm DOata
:ﬁ:iﬁ r:;: T I et I TWcTos
s o @(ﬁiﬁ(g pZﬁJr bl DBY BO«M TS
AIH B
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IIpunoxenue J{
(cripaBO4HO
YcaoBHbIe rpaduyeckue 0003HaYeHUS, e)

NMPUMECHAECMBIC B CXeMaXx 3JIeKTp0CH36)KeHI/ISI

Ta6ymna 1.1 Beinepxkka u3 OCT 2.721-74
ECK/I. O603HaueHus yClIOBHbIE rpaduiecKue

B cxeMax. O6o3HaueHHs: 00LIeTro MPUMEHEHUS

['papuueckoe

HaunmenoBanue
0003HaueHue

JIMHMS MEXaHUYE€CKOM CBSA3U B DJICKTPUUECKHUX CXEeMax

OO6o03HaueHNS Per I POBaHHUs, CAMOPET YIHPOBaHUs U TpeoOpa3oBapust

JIuneliHoE perynupoBaHue, 3a1€ICTBOBAHHOE OPraHOM / s

YIpaBJICHUS
/.

CamoperynupoBaHue, BBI3BaHHOE (PU3UUECKUMHU TIPO- _/
meccam (HETMHEHHOE)

O003Ha4YeHNUS 3a36MIICHHUS] M BO3MOJKHBIX [TOBPEXKICHUHN H3QATITHYY

P

5.10

3azeMieHue

3ammTHOE 3a3eMIIEHHE

151
DIeKTPUIECKOE COSAUHCHIE C KOPITYCOM ’JTLEJ_Q

KopoTkoe 3ambIkanue

O003HaUYCHNUS ICKTPUUCCKUX CBSI3CH, TPOBOJIOB, KaOeel U IH

JIvHMS 2MeKTpUUEcKoH CBsI3M (IPOBOJIa, KaOemH, IHY-
PBL, JIMHUY TPYNIOBOH CBS3H)
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Hanmenosanue

I'paduueckoe
00o03HaueHue

JIuHus 3HeKTpH‘{eCKOﬁ CBsI3U C OTBCTBJICHUCM

I'pacdnueckuii N370M JIMHU U AIIEKTPHIECKO CBS3H:

noj yriiom 90°

noj yriom 135°

una

IIIuHa ¢ OTBETBICHUEM

OTnaiiky OT HIMHEI

JIvHMS 2MEKTPUUECKOM CBSI3H, BBITOIHEHHAsI THOKUM
MIPOBOJIOM

=~ -

O603Ha4eHne po/ia TOKA H HAI PSKSHNUS

ITocTOoSAHHBINA TOK

ITonstpHOCTB MOCTOSIHHOTO TOKA:
TIOJIOXKUTETbHAS
OTpHUIATEeNbHAS

IlepeMeHHbIH TOK

O003HauYeHUST BUI0B 0OMOTOK B M3IENHAX

OnnoazHas 0OMOTKA C IBYMS BRIBOIAMHU

- 2] +

b
3

Tpexdasnast oOMoTka V-00pa3HOT0O COEANHEHNS IBYX
(a3 B OTKPHITHIN TPEYrOIbHUK

<

y
»

Tpexdasnast 0OMOTKa, COCIMHCHHAS B 3BE3Y

=

p
3

Tpexdasznas 00MOTKa, COCTHHCHHAS B 3BE3]1Y, C BBIBE-
JIEHHOU HENTpaJIbIo

_‘

Tpexdasznas 00MOTKa, COCTHHCHHAS B 3BE3]1Y, C BBIBE-
JIEHHOM 3a3eMJIEHHOM HENTpalTbIo

Tpexdasnast 00MOTKa, COSTMHEHHAsI B TPEYT'OJIbHUK

Tpexdasnas 00MOTKa, COSTMHEHHAsI B PA30MKHYTHIH
TPEYroJIbHHUK

b K
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Oxkonuanue ta6. /1.1



Tabnuma /1.2 Beinepxka uz 'OCT 2.722-68
ECK/I. O603HaueHus yCclIOBHbIE rpaduiecKue

B cxeMax. MaIiuHbI QJICKTPUICCKUC

I'paduueckoe

HaumenoBanue
00o03HaueHue

15.4
O0OmoTKa

Crarop

Crarop ¢ TpexdazHoii 00MOTKO#1, COEAMHEHHOH B Tpe-
YTOJIHUK

Porop

Portop ¢ pactipenenenHot 00MOTKO# Tpexda3HoH, co-
€MHEHHOU B 3BE31Y

Potop ¢ pacripenenennoit 00MoTKO# Tpexda3Hoi, co-
€IMHEHHO B TPEYrOJIbHUK

Porop ¢ pactipeneneHHO# 00MOTKO# 0THO(ha3HO HiTH
MTOCTOSTHHOT'O TOKA

Portop ¢ pactipenenenHoO 00MOTKO# KOPOTKO3aMKHY-
THIN

I'eneparop Tpexdazubrit

Cratop ¢ Tpexda3zHoit 00MOTKOH, COeTMHEHHOM B 3B€3- é
ay
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Hanmenosanue

I'paduueckoe
00o03HaueHue

JIBuratenb aCHHXPOHHBIH C (ha3HBIM POTOPOM

JIBurarenb aCHHXPOHHBIN C KOPOTKO3aMKHYTBIM POTO-
pom

JlBurarenb CHHXpOHHBII

ECK/I. O603HaueHust ycloBHbIE TpapuyecKue

Oxkonuanue ta6m. /1.2

Ta6mmma /1.3 Beinepxka uz 'OCT 2.723-68

B cxemax. KaTymiku MHAyKTHBHOCTH, IpOCCeNu, TpaHC(POpMAaTOphl, aBTOTPaHC(HOPMATOPHI U

MAaraHuTHBIC YCUIIUTCIIN

Hanmenosanue

I'padmueckoe
0003HaUYEHNE

OobmoTka TpaHchopmaTopa

Peaxtop

-

Tpancdopmarop oxHODa3HEIH ¢ heppOMarHUTHBIM
MarHUTOIIPOBOJIOM
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Hanmenosanue

I'paduueckoe
00o03HaueHue

Tpancpopmarop tpexdazusrii c PITH

Tpancopmarop TpexdaszHblii ¢ paciierieHHOi 00MOT-
KoM Hu3ero Hanpsixenus ¢ PITH

Tpancdopmarop TpexdazHblii ¢ heppoMarHUTHBIM Mar-
HHUTOITIPOBOJIOM, COEIMHEHNE 0OMOTOK 3B€37Ia C BbIBE-
JIEHHOU HEUTPaJIbHON TOUKOM — TPEYTr 0JIbHUK

ABTOoTpaHc(opmMaTop CHII0BOI1 co BcTpoeHHbIM PITH

TpanchopmaTop TOKa U3MEPUTEITHHBIH (0/1HA BTOPHY-
Has 00MOTKa)

=1~ Qe € e <
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[Iponomxenune tabdiu. 1.3



Oxonuanue 1a6:. /1.3

Hanmenosanue

I'paduueckoe
00o03HaueHue

Tpaucdopmarop HanpsIKEHUS] U3MEPUTEITBHBIN

TpanchopmaTop HarpsHKEHHS ©3MEPUTEIBHBIN C JIBYMSI
BTOPUYHBIMU OOMOTKAMH

e
£

ECK/. O603HaueHus ycnoBHbIE rpaduyueckre

Tabmmma 1.4 Beinepxka uz 'OCT 2.755-87

B CXCMax. YCTpOﬁCTBa KOMMYTAlIUOHHBIC U KOHTAKTHBIC COCANHCHUA

Hanmenosanue Tpaguecxoe
o0o3HayeHne
Kpamudummp yromye cHMBOJIBI dq
OyHKIHSA KOHTAKTOpa X
D YHKITUS BBIKITIOYATENIS _

OYHKINS pa3beTTHAT TSI

(I)yHKHI/ISI BBIKJTHOYATCIIA-Pa3bCAMHUTCIIA

ABTOMaTHUECKOE cpa6 aTbIBAHUC

pax %

q)yHKL[I/ISI ITYTCBOT'O WJIKM KOHICBOTI'O BHIKJIIKOYATCIIA

CamoBo3Bpar

OtcyTcTBHE CAMOBO3BpaTa

Jyroramenue

|0

KoHTakTH KO MMYTAallMOHHBIX YCTPO WCTB

3 aMI:IKaIOHII/Iﬁ KOHTAaKT

40
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Hanmenosanue

I'paduueckoe
00o03HaueHue

Paswenunnrens

3a3eMII 0N pa3beTUHNUTE b

Brikmouarens (BHICOKOBOJIbTHBIH)

—/x—'l"—‘ — | — —

Brixirouaresns Harpy3ku

BrIkmrouarens aBTOMAaTHISCKUN

KOHTaKTHI M KOHTaKTHEIC COCIMHCHUA

[teIps

41

[Iponomkenue tabdmn. 1.4
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Oxonuanue tadm. 1.4

I'paduueckoe

Hanmenosanue
o0osgaueHne

T'ne3no : WU

Pa3bopHOe coenuHeHnE

Hepaz6opnoe coenunenne

COGI[I/IHGHI/IG KOHTaKTHO€ pa3bEMHOEC

Ta6mmma 1.5 Beinepxka uz 'OCT 2.727-68
ECK/I. O603HaueHust ycloBHbIE TpapuyecKue

B CXEMaX. Pa3p$IJIHI/IKI/I, MNpeaOXpPaHUTCIIN

I'paduueckoe
HaumenoBanue pad
0003HaUYEHNE
—
3
HckpoBoil MPOMEKYTOK 6
—>|
3
Paspsauk (o61iee 0003HaUCHIE) _g_
Pazpsigauk TpyOUaTHIi S
> B
Pa3psiiHUK BEHTHIIBHBI |
A 4
[IpenoxpaHuTenh MPOOUBHOM
— o] ]
[penoxpanuTens miaBkuii (0O1Iee 0003HaUEHHE)
10

A
=z




Tabnuma /1.6 Beinepsxka u3 TOCT 2.727-68
ECK/I. O603HaueHus yCclIOBHbIE rpaduiecKue

B CXEMax. P€3I/ICTOpI>I, KOHACHCATOPhbI

I'paduyeckoe
HaumenoBanue pad
o00o03HaueHue
Pe3uctop nocTostHHbIN =
le— —»| T 10

Pesucrop nepemeHHbIi

OrpaHuguTENb IEPEHAN PSKCHUS .

B BEPTUKAJILHOM LIENH E |

B TOPU30HTATILHOM LIeNH

3
P ]
—

A
A

KOHHCHC&TOP MOCTOSIHHOM €MKOCTH

#

KOHI[GHC&TOP HCpeMeHHOfI C€MKOCTHU

43



Tabnuma /1.7 Beinepsxka u3 TOCT 2.727-68
ECK/I. O603HaueHus yCclIOBHbIE rpaduiecKue

B CX .
c a%egggggpm AIEKTPOM3MEPHTEPhibICC Koe
00o03HaueHue

[TpubopanekTpon3mMepHUTENH HBIH:

- TIOKAa3bIBAIOIINI

%

- PETUCTPUPYIOILUI

le— —{10

- UHTETPUP YOI !
(HampuMep, CUSTIUK INEKTPHICCKOH IHEPr 1K) v

10

[Ipr HEOOXOAMMOCTH N300paKeHNS HECTAHIAPTH30-
BaHHBIX HJIEKTPOM3MEPUTEIBHBIX TPHOOPOB ClELyeT
WCTIOJIb30BATh COUYETAHMSI COOTBETCTBYIOIIMX OCHOBHBIX
0003HaueHHNH, HanpruMep, KOMOMHIPOBAHHBIN IPHOOD, )
MOKA3bIBAIOIIUN U PETUCT PUPYIOILUI. N,

Jnst ykazaHusT Ha3Ha4YCHUS 3JIEKTPOM3MEPHUTEILHOTO
npubopa B ero 00O3Hau€HHE BIHCHIBAIOT YCIOBHBIE
rpaduyecknue 0003HaYCHUsS, YCTAaHOBJICHHBIC B CTAHIap-
tax ECK/I. a Takke OykBeHHbIE 0003HAYCHUS €AMHHIL
W3MEPEHHsT WIM U3MEPSIeMbIX BEJIMUMH, KOTOPBIE TTOMe-
IIAIOT BHYTPU TpaduuecKoro 0003HAYCHUS IEKTPOU3-
MEpHTEIHEHOTO

nipubopa:

- amIepMerp

- BOJIbTMET]

=<

- BAaTTMETP
- BApMETp var
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HaunmenoBanue Ipaguieckoe
0003HaUYEHNE

- MUKPOaMIIEpMETP pA
- MIJUTHaMIIEPMETP mA
- MUJUTUBOJILTMETP mV
- OMMeTp Q
- METAOMMETP MQ
- 4aCTOTOMEDP Hz
- BOJIHOMEDP A
- (hazomerp:

U3MEpSIOLINH cBUT (a3 [0)

U3MEPSIOLINH KO PULIMEHT MOIIHOCTH CoS®
- CYETYMK aMIIep-4acoB Ah
- CYETYHK BATT-4aCOB Wh
- CYETYMK BOJIbT-aMIIEP-4aCOB PEAKTUBHBII varh
3. B 0003HaueHHsI 3NEKTPOM3MEPHUTENBHBIX MPUOOPOB
JIOTYCKaeTCsl BIMCHIBATH HEOOXOAMMBIE NaHHBIE CO-
TJIACHO JCHCTBYIOIIMM CTaHAapTaM Ha 3JIEeKTPOH3Me-
pUTENbHBIE TPHOOPHL. —~

\

BosbT™MeTp ¢ I(POBBIM OTCUETOM
BonbsTMeTp ¢ HepepsIBHOM perucrpanuei g‘

(camomHTITyIIHIT)

CHHXpOHOCKOI

ToxoBast 0OMOTKa HU3MEPUTCIIbHBIX HpI/I60pOB

HOTCHHI/IEU'ILHHJI 00MOTKa N3MCPUTCIIbHBIX HpI/I60pOB

45

Oxkonuanue ta6:1. /1.7



OJICMCHTOB 3JICKTPHYICCKUX CXEM

Tabmmua /1.8 BykBeHHbIE 0003HAUCHUS

HaunmenoBanue byksenioe
0003HaUYEHNE

I'enepatop G
JIBuratens aCHHXPOHHBIN M
JIBuraTtens CHHXpOHHBIN MG
PeakTop LR
Tpancdopmarop,aBroTpanchopmarop T
TpanchopmaTop TOKa U3MEPUTEIbHBIN TA
TpanchopmaTop HanpsHKEHNST U3MEPHUTENbHBIN TV
YcTpoiicTBO KOMMYyTalIHOHHOE S
Pasbequuurens QS
3a3eMIIOLINH pa3beJUHUTEb QSG
Brikirouareis Q
BeIkitouaress Harpy3ku QW
Briximrouarenb aBTOMAaTHY €CKH QF
KopoTko3ambIkaresnb QN
Otnenurens QR
Pazpsimank FV
[IpenoxpannTens F
Pesuctop R
Konnencarop C
OrpaHn4uTeNs NepeHan psyKeHus RU
[Tpubops! m3MepHUTETHHEIC P
AwmniepmeTp PA
YacroTomep PF
CueTunk akTUBHOU SHEPrUn Pl
CueTunk peakTUBHON YHEPTrUn PK
Bonst™etp PV
Bartmerp PW
Bapmerp PVA
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IIpunoxenue E
(cipaBouHOE)

YcaoBHble rpadguyeckune 0603HAYe HUS JIEKTPOOGOPYAOBAHUS M MPOBOIOK HA MJIAHAX

YcnoBHbIE TpadudecKne W300paXeHHs AJICKTPOTPOBOAOK, MPOKIAAOK IIWH, KAOSIbHBIX JTWHUH
(manee - MPOBOJIOK) M AJIEKTPUUECKOTO 00OPYAOBaHUS HA TUIAHAX MPOKIIAIKU JICKTPUUECKUX CETeH U
(Wv) pacIosIoKEHUS IJICKTPO- 000pYMOBaHMS 37MaHui NpUBOATCS B cooTBeTcTBUM ¢ ['OCT 21.614-
88 13- 300pakeHus yCIIOBHBIC rpaduuecKkue 3JIeKTPOOOOPYI0BaHUS W MPOBOJOK HA TUIAHAX).

1. [IpuBeneHHBIE B JTAHHOM CTaHAApPTE W300pa)KCHHS TPOBOJIOK M DJICK- TPOOOOPYIOBaHUS
MOTYT OBITh 3aMEHEHBI OOIUMH U300paKeHUSIMHU. B 3TOM ciiydae Ha TMOJIKe JTMHUH-BBIHOCKH JTHOO B
paspbiBe JIMHUH, MO0 B KOHTYpaX YCIOBHOTO rpapuyeckoro M300pakeHHs MPHUBOIAT MO3HIUH IO
cnerpuKa- AU UM OyKBEHHO-TTHU(POBHIE 0003HAYCHUS.

2. Pazmepbl n300pakeHnid IPUBECHBI I YepTekKeH, BeIMoaHeHHBIX B MaciTadbe 1:100. [Ipu
BBITIOJIHEHUH W300pakeHWH B JPYrHX Maciitabax pa3- Mepbl H300pakeHHH CieayeT H3MEHSTh
MPOMOPIMOHAIBHO MaciuTaly 4YepTe- Ka, MPU ATOM pa3Mep (IUaMeTp WIM CTOPOHA) YCIOBHOTO
n300paskeHust 3NIeK- TPooOOpyI0BaHUS AOJDKEH ObITh HE MeHee 1,5 mm.

3. Pazmepsl n300paxkeHus1 3JIEMEHTOB POBOOK U 3JEKTPOOOOpYAOBa- HHUS, HE NMPHUBEACHHBIC B
tabn. I1 4.1-8, cnenyer npuHUMATh COTIacHO Tpadbl
«M306paxkeHne» ykazaHHbIX TaOJIMIL.

4. Pazmepsl n300pakeHHs IKadoB, INUTOB, IyJBTOB, SIIUKOB, 3JEK- TPOTEXHHUYECKUX
YCTPOUCTB M DIEKTPOOOOPYAOBAHUS OTKPBITHIX paclpeleln- TeNbHBIX YCTPOMCTB  clexyer
NPUHUMATh MO MX (AaKTUYECKUM pa3MepaM B Maciutade yepTexa M JAOIMyCKAaeTCsl YBEIWYHMBATH IS
BO3MOYKHOTO M300paxke- HHA BCeX TPYO ¢ IPOBOJIKOM, MOAXOAIINX K HUM.
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0s

N300pakeHus IMHUM IPOBOAOK U

Tabmuna E. 1

TOKOIIPOBOJIOB

HaunmenoBanue N3zo0paxenue Pazmep, MM
1. JIuHus NPOBOJKH.
OO01ee nzo0OpakeHue. Tomuaa 1,0
JHomnyckaercs yka3plBaTh HajJ W300paKECHHEM JIMHUH JIaH- To xe

HBIE TIPOBOJIKK (POJI TOKA, HANpsDKEHHUE, MaTepHal, crocod
MPOKNAJAKH, OTMETKA TPOBOJKH M T. II.)

Hanpumep. Llenv nocmosinnoco moxa nanpsivcenuem 110
B.

JlomyckaeTrcs KOJIMYECTBO IMPOBOJHHUKOB B JIMHUU yKa3bl-
BaTh 3aceukamu.Hampumep. JIunus, cocrosmias u3 Tpex
IIPOBOJHHUKOB.

1.1. JInaus uenet ynpaBieHUs

I'0 OCBEIIEHUS
1.2 it epmkcana 38 IBIORRBAKY ALIMOHHOTO U O

1.4. JIuaus 3a3eMIICHUS U 3aHYIICHHS

1.5. 3azemiurenu

— 11U b, B LUTPaoe

¥

rrr

#




1S

[Mpomomxenue Tadm. E. 1

HaunmenoBanue N3zo0paxenue Pazmep, MM
1.6. MeTammqecm{e KOHCTPYKLIMH, UCIIOJIb3yeMbIE B Ka- o — e
YeCcTBE MarucTpalieid 3a3eMieHu s, 3aHyJIeHUsI
2. IIpoknajika IpoBOIOB U Kabenei
2.1, OTKpBITast MPOKJIAIKa OJHOTO MPOBOIHUKA —¢—$— Tomuwna 1,0

2.2. OTKpbITasi NPOKJIaKa HECKOJILKUX MPOBOTHUKOB

2.3. ITpokiaaka Ha TPOCE U €ro KOHLIEBOE KPEIJICHU €

2.4. TIpoBo/Ka B JIOTKE

2.5. TIpoBoka B kKopobe




[Iponomxenue Tabu. E. 1

HaunmenoBanue

N306paxenue

Pasmep, MM

2.6. [IpoBoaKa 1O TUTMHTY COM

3. BepTukanpHas npoBOJIKA

3.1. IIpoBonka yxoaut Ha OoJjiee BBICOKYIO
OTMETKY WM HPUXOIUT ¢ 00Jiee BEICOKOM
OTMETKH

3.2. [IpoBoaka yxomuT Ha OoJiee HU3KYIO
OTMCTKY WM HPUXOJUT C 60Jiee HU3KOU
OTMETKH

4. IIpoBojka B TpyOax.
Oo11ee nzoOpaxxeHue

4.1.IIpoBojka B TpyOe, MpoKJIaibIBaeMON
otkpeiTo 4.2.IIpoBojKka B TpyOax,

MPOKIAAbIBACMbBIX OTKPBITO

-

v

O
—/ o ) —
Q
—_——
—f e | e )
—_—
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€9

[Mpomomxenue Tad. E. 1

HaunmenoBanue N3zo0paxenue Pazmep, MM
4.3. TIpoBomka B TpyOe, MPOKIAIBIBAEMON IO MEPEKPHI- X XXX
THEM, IUIOIIAIKOH, C YKa3aHUEM OTMETKH 3aJI0KEHHS
(@]
4.4. TIpoBojka B TpyOe, MPOKIABIBAEMOMN CKPhITO (B Oe- A, XXX
TOHE, B TPYHTE H T. I1.), C yKa3aHUEM OTMETKH 3aJI0KEeHUSI 0
4.5. TlpoBonka B TpyOe, MPOKIAIbIBAEMON OT OTMETKU O
Tpacchl BBEPX —C
4.6. To ke, BHU3 O
z2 [, 2
4.7. Koneu IpOBOIKH B TPYOE 0O
I 1:ﬂ‘
/Toawuna
4.8. TIpoBoka B marpyoKke yepe3 CTeHy QO CrTen el
4.9. To ke, CKBO3b MIEPEKPHITUEC O




¥S

[Iponomxenue Tadu. E. 1

HaunmenoBanue N3zo0paxenue Pazmep, MM
4.10. I[IpoBonka ruOKas B METAJIIOPYKaBe, THOKOM BBOJIC W
5. [IpoxJiajika IWH U IHHOTIPOBOJIOB.
Ob1mee m3o0pakenme ——
P Tommuwmna 2,0
5.1. lluna, npoJyoxXeHHast Ha U301 TOPax * g"f
5.2. TTakeT mIKH, IPOJIOKEHHBIX HA H30JIITOPAX )
- Tommuwmna 1,0
3.3. Tposnetinas nMuHUs I . .2 1
| c\J
- . ‘L
3 | 7
5.4. CeKMOHMPOBaHHUE TPOJUICHHON TMHU K I 4 F — q E:T
2 K
__H, Ay

[Tpumeuanue. M3006pakeHne MecTa KpeIuIeHUsl IUHONPOBoa 1o mi. 5.1-5.2 nomkHo

COOTBCTCTBOBATH €I0 MPOCKTHOMY IIOJIOKCHULO.
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SILMKOB C annapaTrypoi, mkagos, MyJbTOB U T.II.

Ta6mmna E.2 N3o0paxenus kopoOOK, IIUTKOB,

Hanmenosanue

N3o0paxenue

Pasmep, MM
D

1. KopobOxaoTBeTBuTEIBHAS

2. Kopo0Oxka BBOSTHAs

3. KopoOka mpoTspkHasi, SIIUK
MIPOTSKHOM

4. KopoOka, SmuK ¢ 3a)KuMaMi

5. IluTok MarucTpaimbHBIN pabo-
Yero OCBEIICHUS

6. Lurok rpynmoBoil pabouero
OCBELIECHUSA

7. I1luTOK rpynoBoii aBapuHHOTO
OCBELICHUS

8. Sk ¢ ammmapatypoit

9. Illxad, manenb, MYIBT, IIUTOK
OJTHOCTOPOHHETO O0OCITy)KHBaHUS,
ITOCT MECTHOTO yIPaBIICHHUS

10. IlIkxad, maHenb TBYCTOPOHHE-
T'0 00CITY)KUBaHUS
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HepeKJHO‘-IaTCJIeI\/JI M IITCTICCJIBHBIX PO3CTOK

Tabmmna E.3 M300paxeHus BBIKITIOYATEICH,

Hanmenosanue

N3o0paxenue

Pa3zmep, MM

1. Beikimogarens.
Oo1ee n3o0paxeHue

2. Bwikimouarens Aisl OTKPBITON
YCTaHOBKH CO CTENEHBIO 3aLLUTHI OT

IP20 no IP23:

2.1. 0 IHOTIOIFOCHBII

2.2. OTHOTIOJIFOCHBIH CIIBOECHHBII
2.3. 0JTHOTIOJTFOCHBIN CTPOCHHBII

2.4. IBYXIIOJIFOCHBIN

2.5. TpexmoroCHbIN

3. BeIkittouarens it CKPBITO# yc-

TAQHOBKM CO CTENEHBIO 3allUTBI OT
IP20 o IP23:

3.1. O AHOTIOJIFOCHBII

3.2. OTHOTIOJIFOCHBIH CIBOEHHBII

3.3. O THOTIOJOCHBIH CTPOCHHBII

3.4. IBYXITOITIOCHBIH

4. TlepeximoyaTenh Ha JBa HaNpPaB-
JICHUs1 0€3 HYJICBOTO TIOJIOKEHHS CO
crenenpio 3amutel oT IP20 1o
IP23:

4.1. 0 THOTIOJIFOCHBII
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Hanmenosanue

N3o0paxenue
N

Pa3zmep, MM

4.2. NBYXIIOJTFOCHBIN

4.3. TpeXMOITFOCHBIN

5. IlltencenbHas po3eTka.
Oo1iee n300paxeHre

IllTencenbHble PO3ETKU OTKPBITOM

YCTAHOBKH CO CTETICHBIO 3aIUTHI OT
IP20 no IP23:

5.1. nByXmoocHas
5.2. IBYXIIOJIFOCHASI CIIBOCHHAS

5.3. IBYXIOJIOCHAs C 3alIUTHBIM
KOHTaKTOM
IlItencensHple PO3ETKU IJISI CKpPBI-

TO¥ YCTAaHOBKH CO CTETICHBIO 3all[y-
161 OT IP20 10 1P23:
5.4. nByXmomocHas

5.5. mByXmomocHas cIBOSHHAS

5.6. IBYXIOMOCHAsl C 3alIUTHBIM
KOHTaKTOM

5.7. TpexmoiocHas C 3allUTHBIM
KOHTaKTOM

6. biroxu

11.1. oguH BBIKJIIOYATENL W IITEI-
celbHas pO3eTKa

11.2. nBa BBIKIIOYATENS W IUTEI-
celbHas pO3eTKa

11.3. Tpu BBIKITIOUATENS M IITEN-
cenpHas po3eTka

-
v
A

D D= D-

2 D€ D5 bk b b= b

55

«

To xe

«

[Iponomkenue tabdmn. E.3



Tabmuua
E.4 N300pakeHns CBEeTHIIBHUKOB U IMTPOKEKTOPOB P COBMEIIIEHHOM H300paXCHUN 000PYIOBAHUS
BIEKTPUYECKUX CETEN

HaumenoBanue N3zo0paxenue Pazmep, MM
1. CBeTUILHUK C JITaMITIOH HaKaIMBaHHUS. O @ 5
Oo1ee n300paxkeHre
2. CBETUIIBHUK C JIAMIIOH HaKaJIMBaHUS HA TPO- | — — —f — — —
ce Ny
3. To xe, Ha KpOHIUTEWHe, Ha CTEHE 3JaHus, |_O
COOPYXXEHHUS TSI HAPYKHOTO OCBEICHHS
4, CBeTWIbHHUK C JIOMHHECIICHTHBIMH JIaMIIa- ‘-’\‘
MHU. N
IIpumeuanue. JJonyckaeTcsi CBETUIBHUK C JIFO- | —| 10
MUHECHCHTHBIMH JIaMIIaMH  W300pakaTh B
MacmTade yeprexa
5. CBETWIILHUK C JIFOMHHECIHEHTHBIMHM JIaMIla- 'ﬂ
MH, YCTAaHOBJICHHBIMH B JINHUIO C——————— A

| m—
_\r

6. CBEeTWILHHUK C JIFOMUHECLIEHTHOM JIaMITOH Ha
KpOHILTEHHE JIs1 HAPYKHOTO OCBELICHUS H—




[Iponomkenue Tad.

Hanmenosanue

N3o06pakeHue

Pa3zmep, MM
.5

7. CBeTWJIBHHK C Ta30pa3psTHOW JIaMIIOH BBI-
COKOTO JaBJEHHS Ha OINOpe Al HapYKHOTI'O
OCBEIICHUS

8. JIroctpa

9. I[TpoxekTop

10. IMarpoH IaMIOBBIiA:

10.1 crenHoi

10.2 moaBecHOM

10.3 moToy0YHbIH
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Tabmuma E.5 N306paxenus
JJIEKTPOTEXHUUYECKUX YCTPOUCTB U 3JIEKTPOIIPUEMHHUKOB

HaunmenoBanue N3o06paxeHue

1. YcTpoHcTBO 31K TPOTEXHUYECKOE.
Oo1ee n300paxeHue

2. YCTpONCTBO AIIEKTPUIECKOE C IIEKTPOIBUTATENIeM

3. YCTpoiCTBO ¢ MHOTO/IBUTATENbHBIM 3JIEKTPOIIPUBOIOM

4. YCTpOWCTBO C T€HEPaTOPOM

®||e|]|e]|®

6. KomruiektHoe TpaHC)OpPMATOPHOE YCTPOKCTBO C OJTHUM
TPaHCPOPMATOPOM.

Ipumeuanue. Jlonyckaemca mpancgopmamop manou
MOWHOCMU U300 pasicams 6e3 NPAMOY201bHO20 KOHMYpa

7. To xe, ¢ HECKOJIILKAMH TpaHCHOpPMATOpaMHU 88

8. YcraHOBKa KOMIUIEKTHAS KOHJIEHCATOPpHAs

—
Dt

10. Barapest akkymynsiTopHast _|

9. YcraHOBKa KOMILICKTHAS npeoGpa30BaTenLHaﬂ

11. YcTpo#cTBO 3IEKTpOHArpeBaTEIbHOE.
Oo1ee n300paxeHue

[IpumMevanue: KOHTYpBI YCTPOMCTB CleayeT MPUHUMATH 10 UX (aKTHYECKUM pa3Mepam B MacuTade
yepTeKa.
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