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1. HACHOPT ®OHJIA OHEHOYHBIX CPEJACTB

®onn oneHouHbIX cpencTB (nagee POC) gBisieTcss HEOThEMIIEMON YacThIO
HOPMATUBHO-METOANYECKOTO O0ECIEYeHUs] CUCTEMbl OIIEHKA KauecTBa OCBOCHUS
OoOy4aronMMHUCs OCHOBHOM TMpo(eccHOoHaIbHON 00pa3oBaTEIbHONW MPOTrPaMMBI
MOJATOTOBKH CIEIUATIMCTOB CPETHErO 3B€HA U 00ECTIEUYMBAET MOBBIIICHUE KaueCTBa
o0pa3oBaTenpHOTO Ipolecca.

®OC  sBiIsieTCss  YacThl0  y4€OHO-METOJIUYECKOTO oOecrieueHus
npodeccuonansioro  MoayiaLt.®OC mo  mpodeCcCHOHAITLHOMY  MOJYIIO
NPEACTAaBIAET  COOOM  COBOKYNHOCTh  KOHTPOJHMPYIOIIMX  MaTEpHUAJIOB,
MO3BOJISIOIIMX OLEHUTh 3HAHUS, YMEHHSI 1 OCBOEHHBIE KOMIIETEHIUU.

Lenpto co3zpanuss ®OC sBnseTCS YCTAaHOBJIEHUWE COOTBETCTBHSI YpPOBHS
MOJITOTOBKKA OOYYaIOIIKUXCS Ha KOHKPETHOM »JTane oOydeHus TpeOOBaHUSIMU
denepabHOTO TOCYJIApCTBEHHOIO CTaHJAApTa CpPEeAHEro MpodecCHOHATBHOTO
oOpa3oBaHMsl, OCHOBHOW IpodeccuoHanbHOM oOpa3oBaTenbHOll nporpamme. ®OC
UCIIOJIB3YETCSI TPH  TMPOBEACHUM TEKYILIEro KOHTPOJII YCIIEBAEMOCTH H
IIPOMEKYTOUHOM aTTECTALVH.

B pesynbrare ocBoeHus mpodeccuonampHoro MoayssilIM.01 Opranuzanuys
AIIEKTPOCHAOKEHUS 3JIEKTPOOOOPYAOBAHUS IO OTpACisAM OOyYaroIIUNCs JOJKEH
o0nanaTe ClAEAyIOUMMH YMEHUSMHU, 3HAHUSAMH, OOIIMMU U MPOPECCHOHATbHBIMU
komneTeHmmsiMe, npeaycMoTpeHHBIMUDPI'OC CIIO mo cnemmansHocTn 13.02.07
DnekTpocHab)eHue (Mo oTpacisiM) JiJisi 6a30BOr0 BHJIa MOJTOTOBKU CHEIUATIUCTOB
CPEIIHETO 3BE€HA CPEIHETO MPOPECCUOHATBHOIO 00pa30BaHUsl.

OObekTaMu KOHTPOJISI M OLIEHKH SBJISIOTCACHOPMHPOBAHHOCTH MPAKTHUYECKOIO
OMbITa, YMEHH, 3HAHUH, OOIIMX U MPOPECCHOHAIBHBIX KOMIETEHIUH!

O0BeKTBI
KOHTPOJIA O0BbEeKTHI KOHTPOJISAA M OLIEHKH
M OLIEHKH

cocmasejienHuu dJIeEKMpUdecKux cxem 3]Z€Kmp0CHa59fC€Huﬂ
IO 1 INNEKMPOMEXHUUECKO2O U IJEKMPOMEXHOI0CUHECKO20 060py006an1
no ompaciim

O 2 | 3anonHeHuu HeoOX00UMOU MEXHUYECKOU OOKYMEeHMAayuu

6blNOJIHeHUU pa60m no depmeotcam, I9ICKUzam C NPUMEHEHUEM
10O 3 coomeemcemeyrouieco makeiaoca, HeoOX00UMbIX I’lpuCﬂOCO6]l€Hl/t11,
CneyualbHblX UHCMPYMERMOB U annapamypbl

6HECEHUU Ha 081101118)/}01/{41/18 NAaHbl  UBMEHEeHUU U OOI/IOJZHQHMIJ,

1o 4 NPOU3OUEOUIUX 8 ITIEKMPUUECKUX CeMX
paspabomke  OOJIHCHOCMHbLIX U  NPOU3BOOCMBEHHLIX UHCIMPYKYULL
0 5 MeXHOI02UYeCKUX Kapm, NONONHCEHUN U Ppe2lamMeHmo8 0esamelbHOCmU &

obnacmu  IKCNIYAMAYUOHHO-MEXHUYECKO20  OOCAYHCUBAHUA U
peMoHma KabenbHuIX JUHUL d1eKmponepeoayu

IO 6 | paspabomxke MEeXHUYeCcKUx YCI08UlL NPOEeKMUPOBAHUSL




CMpoumensCcmea, peKoHCmMpYKYuu U MOOepHU3ayuu KabeabHvlX JUHUL
971eKmponepeoaiu

o 7

opeanusayuu papabomKu U Coenaco8anue MmMexHuyecKux YCaoeul,
MexXHUYecKux 3a0aHuti 8 yacmu o0OecnedeHusi MmMexHUdecKo2o
00CTYAHCUBAHUS U PEMOHMA KADENbHBIX TUHUL JTleKmponepeoaiu

IO 8

U3yueHuu cxem NUMAHUSA U CEKYUOHUPOBAHUS KOHMAKMHOU cemu U
JuHUul Hanpsaxceruem evtute 1000 B

o9

USYYEHUU CXeM NUMAHUS U CEeKYUOHUPOBAHUS KOHMAKMHOU cemu U
B030VWIHbLIX JIUHULL  dJleKmponepeoadu 6 npeoenax Oucmauyuu
INEeKMPOCHADICEHUSA

O 10

UusyueHuu npuHyunualbHsvlx cxem s3aujum 9JzeKmp0060py006aHuﬂ,
IJIEKMPOHHbLX ycmpoﬁcme, asnomamuKku u mejiemexaHuxku

o 11

U3YYeHuu  yCmpoucmea U XapakKmepucmuk, — OMAUYUMETbHbIX
ocobennocmetl 000py00BaHUsL HOB020 MUNA, NPUHYUNA PAOOMbL
CJLOJCHBIX YCMPOUCME a8MOMAMuKu 000py008aHUsI HOB020 MUNA

Y1

pa3pa6amb16amb dJlleKmpudecKue cxemnl 3JZ€Kmp06’HCl69fC€HI/l}l
INNEKNMPOMEXHUUECKO20 U ITEeKMPOmMeEXHOlocUu4YeCcKozco 060py006aHuﬂ
no ompacijAam

Y2

3aN0NHAMb Oeghekmuvie 8e0oMOCmu, 8e0oMocmu 0bvema pabom ¢
nepeunemM  HeoOXOOUMbBIX  3ANACHBIX Yacmel U  MaAmepuaos,
MapuipymHyio Kapmy, opy2yro mexHu4eckyro 0OKyMeHmayuro

Y3

yumamov cxemvl pacnpeoenumenvhvlx cemei 35 kB, naxooswuxcsa 6
30He IKCNILYAMmayuoOHHOU OMEemcmeeHHOCmu

Y4

uumamtb npocnivle 3CKU3bl U Cxemvl Had HeC10IHCHblE oemanu u Y3716l

YS

NOb308AMbCA  HABLIKAMU UMEHUS CXeM NePBUUHbIX COeOUHEHULL
91eKmpo0OOPYO0BAHUSL DJIEKMPULECKUX CIMAHYULL U NOOCMAHYULL

Yo

yumames  cxeMvl NEPBUYHBIX COCOUHEHUl  INeKmMpooOOpPYO0BaAHUs]
INeKMPUYECKUX CIMAHYUL U NOOCMAHYUT

Y7

oceausams HOBble YCMpPoUucmea (no mepe ux Heopetus)

Y8

opeaHuzayus pazpabomru u nepecmompa OOJIHCHOCMHBIX UHCMPYKYUU
NOOYUHEHHBIX paDOMHUKO8 DoJlee 8bICOKOU K8ANUPUKAYUU

Y9

yumamos cxemvl NUMAHUSL U CEKYUOHUPOBAHUS KOHMAKMHOU cemu u
B030VUIHBIX JUHULL dJleKmponepedadu 6 odveme, HeobdXo00UMOM OJis
BLINOJIHEHUSL NPOCIBIX PAOOM NO MEXHUUeCKOMY O0OCTYHCUBAHUIO U
meKywjemy pemMowmy KOHMAKMHOU cemu, 6030YUIHbIX — JIUHULL
anexmponepeoayi N00 HANPSNCeHUeM U 801U3U YaACmell, HAXOOSAUUXCS
nOO HANpPsIdCeHUeM

Y10

yumames cxemvl NUMAHUS U CEKYUOHUPOBAHUS KOHMAKMHOU cemu 8
obveme, HeoOX00UMOM OJisL BbINOJIHEHUSL pAOOMblL 8 ONACHBIX MEeCMax




HA ydacmkax ¢ 86blCOKOCKOpOCNIHbIM osudicenuem

yumamos NPUHYUNUATLHBIE CXeMbl YCMPOUcme u 000py008aHus
aneKkmpocHabdcenuss 8 obveme, HeoOXO00UMOM Olsl  KOHMPOJis

V11 | 8vinoanenuss pabom no mexHudeckomy OOCIYHCUBAHUIO U DEMOHMY
000py008anHUs  MsA208bIX U  MPAHCHOPMAMOPHBLIX  NOOCMAHYUL,
JIUHELHBIX YCMPOUCME CUCTEMbl M208020 IIEKMPOCHADI’CEHUS
VCMPOUCMEO  INeKMPOMEXHUUECKO20 U  IJIeKMPOMEXHOLO0SULECKO20

31 000py008anUs NO OMPACTAM
32 VCMPOUCME0 U NPUHYUN OeUCMBUsT MPAHCHOpMamopa
33 IIpasuna ycmpoiicmea 31eKkmpoycmaHo80K
YCMPOUCME0 U HA3HAYEHUe HeAKMUBHBIX (6CHOMO2amenbHblX) yacmetl
34 mpancghopmamopa
npuHyUn pabomvl OCHOBHO20 U BCHOMO2AMENbHO20 000PYO0BAHUS.
35 pacnpeoenrumenbHulX YCmpoucme cpeonell CLONCHOCIU HANPANCEHUEM
0o 35 kB
36 KOHCMPYKMUBHOE BbINOJIHEHUE PACNPEOeUMENbHbIX YCIMPOUCME
KOHCMPYKYUSL U NPUHYUN pAOOMbL CYXUX, MACTAHBIX, 08YXOOMOMOUHBIX
37 cunogvlx mpancgopmamopos mowHocmoto 0o 10 000 «kBA
Hanpsicenuem 0o 35 kB
YCMPOUCmMeE0,  HA3HA4eHue  PAa3iudHbLIX  MUnoé  000py00B8aHUs.
38 (N00BeCHOU, HAMANCHOU UOAAYUU, WUHONPOBOOOS, MOTHUE3AUWUNDI,
KOHMYPO8 3A3eMIIOWUX YCIMPOUCME), 001acmu ux NpUMeHeHUs
91eMeHmbl KOHCMPYKYUU 3aKPLIMBIX u OMKPBIMbBIX
39 pacnpeoenumenbhblx  ycmpoicme — HanpsidxceHuem 0o 110 kB,
MUHUMATIbHBIE OONYCKAEMbLE PACCIOAHUSL MeNCOY 000pYO08aHUEM

310 | yempoiicmeo nposodok onsa npoepesa kabens

311 | yempoiicmso oceewenus pabouezo mecma
HAa3HaveHue u YCMPOUCmMeo OMOeNbHbIX IJeMEHMO8 KOHMAKMHOLL

312 cemu u MpaHchoOpmMamopHvIx NOOCMAHYUL
Ha3Havenue YCMPOUCME KOHMAKMHOU cemu, 6030VUIHbIX JUHULL

313 a1eKmponepeoayu
HAa3HaveHue U pPACNONONCeHUEe OCHOBHO20 U BCHOMO2AMENbHO2O

314 000pY008aHUSA HA MA208LIX NOOCMAHYUAX U JUHEUHBIX YCIMPOUCMEax
M5206020 3JIeKMPOCHAONHCEHUS
KOHMPOIb COOMBEMCMEUSL NPOBEPIEMO20 YCMPOUCMBEA NPOEKMHOLL

315 OOKyMeHmayuu U  83auMOOeUCmeus  dIeMEeHMO8  NpPOoBepsIeMO20
VCMPOUCcmea mexcoy coootl u ¢ Opyeumu YCmpoucmeamu 3auum

316 YCMPOUCMB0 U CHOCOObl pe2yIUpOSKU BAKYYMHbIX BblKIOYamenel u




971€2a308020 060PYO0BaAHUSL

317

NOPAOOK U3YHUEeHUsl YCMPOUCMBA U XAPAKMEPUCTUK, OMIUYUMENbHbIX
ocobennocmell 000pY008aHUs HO8020 MUNA, NPUHYUNA PpaAOOmMbI
CHIOJICHBIX  YCMPOUCME  A8MOMAMUKU 000py008aHUs HOB020 MUNA
UHMEeNNeKMYanbHOU OCHOBE

318

OOHONIUHELIHbIE CXeMbl MA20BbIX nodcmam;uﬁ

OK 01

Buibupamv ~ cnocober  pewenuss  3a0au  NpogheccuoHanNbHOU
0esImeNbHOCIU NPUMEHUMENILHO K PA3IUYHBIM KOHMEKCMAM.

OK 02

Ocywecmenams NoOucK, awmaius u uUHmMepnpemayuro UuH@opmayuu,
HeobXoouMou Ol BbINOJHEHUsT  3a0a¥y  NpPogheCcCUOHAbHOU
oesimenbHOCmU.

OK 03

HJZCZHMpO@Clmb u peaiu3zoeobledntb cobcmeentoe l’lpO(Z)@CCUOH(lJZbHOé u
JUYHOCMHOE paszeumue.

OK 04

Pabomamo 8 KOJIeKmuge u KOMaHoe, aghghexmusHo
83AUMO0EUCMB08AMb C KOLLe2AMU, PYKOBOOCMBOM, KIUSHMAMU.

OK 05

Ocywecmenams  YCmMHYIO U NUCOMEHHYIO  KOMMYHUKAYUIO — HA
eocyoapcmeenHom  azvike  Poccuiickoti  @edepayuu ¢ yuemom
0cobeHHOoCmell COYUaNbHO20 U KYIbMYPHO20 KOHMEKCMA.

OK 06

HpOﬂGﬂﬂmb 2pa9fcc)ch1<o-nampuomuquKyio nosuyuro,
deMOHcmpupoeamb O0CO3HAHHOE NO0BeOeHUe HAd OCHOBE mpa()ML;MOHHle
06%;6"[6]108611607@06 ueﬂﬂocmeﬁ.

OK 07

Cooeiicmsosamb COXPAHEHUIO OKpyJHcarowel cpeowt,
pecypcocbepedcenuro, 3¢)phexmusrHo 0elicmeosams 6 upe38blUaliHbIX
cumyayusix.

OK 08

Hcnonvzosams cpedcmea uzuueckoil Kyivmypsl 0151 COXPAHEHUs. U
VKpenieHus 300p0osbsi 8 npoyecce npoghecCUOHANIbHOU OesimelbHOCHU
u 1000ePIUHCaAHUs HeoOX00UM020 VPOBHSL Quzuueckotl
N0020MOBIEHHOCTIU.

OK 09

Hcnonvzosame ungopmayuonrvlie mexHoiocuu 8 npo@eccuoHaibHou
oesamenbHOCmu.

OK 10

Ilonv3o06amucs npogheccuoHaIbHO O0oKyMeHmayueu Ha
20Cy0apCcmeeHHOM U UHOCMPAHHOM S3bIKAX.

OK 11

Hcnonvzoeams 3uanus no ouHAHCOB0U 2pAMOMHOCMU, NIAHUPOBANb
NPeOnPUHUMAMENbCKYI0 0essmelbHOCMb 8 NPOpecCcuoHanIbHOU cepe.

IIK 1.1

Buvinoansme OCHOGHble 8UObL pa60m no npoeKmupoeaHuro
3]Z€Kmp00Ha69fC€Huﬂ IJIEKMPONIEXHUUECKO20 u
JIEKMPOMEXHONI02UHECKO20 060py006aHu;z.

IIK 1.2

Yumams u cocmaensimo QJEKNIPUHECKUE CXEMDbI 3]Z€Kmp0€HCl69fC€Huﬂ




INNEKMPOMEXHUUECKO2O U INIEKNMPOMEXHOI02UHECKO20 060py006aHu}1.




2. KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA TEKYIIEI'O
KOHTPOJIA

2.1. MEJXKIUCIIUIIIMHAPHBINA KYPC MJK.01.01
IJIEKTPOCHABXEHHUE SJIEKTPOTEXHUYECKOTI'O
OBOPYIOBAHUS

IIpoBepka M oOleHKa YCBOEHHUs OOydaroIMMHUCA ydeOHOro Marepuana,
c()OPMUPOBAHHOCTH YMEHUI M HABBIKOB SIBJISIOTCS HEOOXOIMMBIM KOMIIOHEHTOM
npouecca 00ydeHus. DTO HE TOJBKO KOHTPOJIb DPE3YJbTaTOB OOYYEHHs, HO U
PYKOBOACTBO I103HABAaTEIbHON JIEATEIBHOCTBIO OOYyYalOIIMXCs Ha pa3HbIX
CTaausAX y4eOHOro mnpoiecca.

IIpoBepka ¥ OLEHKA 3HAHWKW JOJKHBI YIOBJIETBOPSTH OIPEACICHHBIM
JUJAKTUYECKUM TpPEOOBaHUSAM: CHUCTEMATUYHOCTb, PErYJSIPHOCTh NPOBEPKUA U
KOHTPOJISl 00sI3aTEIbHBI.

OueHka 3HaHUN HOCUT MHAMBUAYaJIbHBIN Xapakrep. Kaxapiii 00yyarommuics
JOJKEH 3HATh, YTO OLICHUBAIOTCS €r0 3HAHUS, €TO YMEHUS U HABBIKH.

3HaHUSA, YMEHUS U HABBIKA IPOBEPSIIOTCS U OLICHUBAKOTCA C TOYKH 3PEHHS
BBIIIOJTHEHUS MarTepuaia, 3QJI0’)KEHHOTO B yueOHOU IIporpaMme
npodeccuoHanbHoro Moayis. KauecTBo ycBOEHHs cCoJep)KaHUs NporpamMm —
OCHOBHOM KPUTEPUIN OLCHKU 3HAHUM.

[IpoBepsis U oOlLieHUWBasg YCBOGHHE OOYYAIOIIMMHUCA TEOPETHUYECKOIO U
(dakTHyecKkoro Marepuaina, HY>KHO BUJIECTh BIUSHHUE IOJyd4aeMbIX 3HAHUI Ha
o0liee W YMCTBEHHOE pa3BUTHE, Ha (POPMUPOBAHME KAYECTB JIMYHOCTH, Ha
oTHomleHne Kk yuebe. IlpoBepka 3HaHMII TOMOTaeT MpPENOJAaBaTENI0 BUIEThH
npolecc pa3BUTHA OOydYaromerocs, mpouecc (OPMUPOBAHUS YMCTBEHHBIX,
MOpPaJIbHBIX, SMOLMOHAJIBHBIX U BOJIEBBIX KAYECTB JJUYHOCTH.

@opMbI IPOBEPKH 3HAHUI 00yUYAIOIIMXCA MPEACTABICHBI HUXKE.

THUIIOBBIE 3AJAHUA JIA ITPOBEAEHUA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

YCTHBIN OITPOC

1. Onucanmne

YCTHBIH OMPOC MPOBOJUTCS C IENBI0O KOHTPOJS YCBOCHHBIX YMEHUU U
3HAHWM W TIOCIEAYIOIIET0 aHaiu3a TUMWYHBIX OIMMOOK W  3aTpyJHEHUN
oOy4Jarommxcs B KOHIIE U3yYeHUS pa3/iesia/TeMBbl.

Ha npoBenenne onpoca otBogutcs 15 MUHYT.

2. Kputepuu o11eHKHM YCTHBIX OTBETOB
Ouenka «5» «OTJIMYHO» - CTYJCHT IOKa3bIBaeT MOJIHBbIE U TIyOOKHE 3HAHUS
MIPOrPAaMMHOI0  Marepuana, JIOTUHYHO W apryMEHTUPOBAaHO OTBEYAET Ha
MOCTABJICHHBIN BOIPOC, a TAKKE JOMOJHUTEIBHBIE BOMPOCHI, ITOKA3bIBAET BHICOKUHI
YPOBEHb TEOPETUYECKUX 3HAHUM.



Ouenka «4» «X0poIIo» - CTYJICHT MOKa3bIBACT IITyOOKHE 3HAHUS MPOrPAMMHOTO
Marepuanga, TIPaMOTHO €ro M3JIaraer, JOCTATOYHO IIOJHO OTBEYaeT Ha
MOCTABJICHHBIA BOMPOC U JIOMOJHHUTEIBHBIE BOMPOCHI, yMeNo (OpMYIUpyeT
BBIBOJIbL. B TOXe€ Bpems Ipu OTBETE JIOMYCKAET HECYIIECTBEHHBIC OTPEIIHOCTH.
OuneHka «3» «yI0BJIETBOPUTEIBbHO)» - CTYJCHT MOKA3bIBAET JOCTATOYHBIE, HO HE
IyOOKHe 3HAHUS MPOTPAMMHOTO MaTepHuaia; MpU OTBETE HE JOMYCKAaeT IrpyObIX
OIMMOOK WM TPOTHUBOPEUMA, OAHAKO B (HOPMYJIMPOBAHUU OTBETAa OTCYTCTBYET
JIOJKHAS CBSI3b MEXKAY aHAJIM30M, apryMEHTauued W BbIBogamu. JJisl moaydeHus
MIPaBUJIBHOTO OTBETA TPEOYETCS YTOUHSIOIIUE BOIIPOCHI.

Onenka «2»  «HEYIOBJIETBOPUTEJbHO» - JlaH  HENOJHBIM  OTBET,
MPEACTABIAIONIMNA  COOOM  pa3po3HEHHBbIC 3HAHUS IO TeMe Bompoca ¢
CYIIECTBEHHBIMH OITHOKAMHU.

3.IlpumepHbIe BONPOCHI

Pa3nen/Tema Bonpocsr

Tema 1.1 MamuHbI HOCTOSIHHOTO TOKA 1. Ha «xaxom senenuu  ocrnoeawn
NpuHyun  Oeucmeusi  JNeKMpU4ecKux
MAUUH.
2. B uem 3axnmwouaemca npunyun
00pamuMoCcmu NeKmpuUdecKux Mauun.
3. Vyenvie, enecuue  6oavuioi
6K1A0 8 pazeumue
NIeKMPOMAUUHOCMPOEHUSL.
4, Homunanvuvie napamempuol

INEKMPUYECKUX MAULUH.
5. OcHosmubie  pedicumbl  pabombl
INEKMPUYECKUX MAULUH.

6. OcHogHnble uwacmu U Y3716l
INEKMPUYECKUX MAawuH HnOCMOSHHO20
MmoKa.

7. Hocmouncmea u Hedocmamiu
INeKMPUYECKUX MAUUH NOCMOAHHO20
MoKa.

8. Tunut SAKOPHBIX 00MOMOK
INeKMPUYECKUX MAUUH NOCMOAHHO20
MoKa.

Tema 1.2 TpanchopmaTopsl 1. Knaccugpurxayus mpancgopmamopos
1O HA3HAYEHUIO.

2. Knaccugurayus mpancgopmamopos
no 8UOY OXJIAAHCOEHUSL.

3. Knaccuguxayus mpancgopmamopos
no yuciy mpascgopmupyemolx gas.

4. Knaccugukayus mpancgopmamopos
no opme macHuMonposooa.

5. Ilpunyun Oeticmseus 00HOGA31H020




mpaucghopmamopa.
6. Kospppuyuenm mpancghopmayuu

(hopmyna), kaxoti mpancghopmamop
HA3bIBAIOM  NOGLIUAIOWUM, A KAKOU
NOHUMCAIOWUM?
7. Homunanvnvle napamempbl
mpancghopmamopos.

Tema 1.3 ACUHXpOHHBIE IBUTATEN I.  OcnosHble  uwacmu  u Y376l
ACUHXPOHHBIX 08u2ameleli.
2. Cronvoicenue (gpopmyna,).
3. Tpebosanus K Cy008biM
ACUHXPOHHBIM 08UAMETIAM.
4.  cepuu  cy0o8vlX  ACUHXPOHHBIX
oguzamereti.
5. Ilomepu 6 acunxponnwvlx 0guzamernsx.
6. IHepeemuyeckas ouazpamma

ACUHXPOHHBIX 08U2amereli.

7. Kl acunxponuwvix Osucameneti
(hopmyna).

8. Cnocobwvl nycka 8 x00 ACUHXPOHHO20
ogueameisi.

9. Cnocobwvl pe2ynuposaHus uacmonovl
8paUeHUs ACUHXPOHHBIX 08U2amenell.

10.  Pesepcuposanue  acUHXpOHHBIX
oguzamereti.

11.  Onexmpuueckoe  mopmodicenue
ACUHXPOHHBIX MAULUH.

12. Pabouue Xapaxmepucmuxu

ACUHXPDOHHbIX osueamereil.

Tema 1.4 CuHXpOHHBIE MAITUHBI 1. Kakue  mawunvl  Ha3bl8AOM
«CUHXDOHHBIMUY !
2.  Koucmpykyus CUHXPOHHBIX
2eHepamopos.
3. Ilomepu cunxponHbIX MawuH.
4. K1l CUHXPOHHBIX MAauwiuH
(hopmynvi).
5.  Cnocobvr nycka  CUHXPOHHbBIX
oguzamerel.
Tema 2.3 Dnekrtpuyeckue ammapatel | 1)  Ymo HA3bl18aemcsi
HanpspkeHreM Beie 1000 B. asmomamu4eckum gvikuouamenem?
2)  Kakxue pacyenumenu 8

ABMOMAMuU4ecKkom BviKoyamese 6bl
3Haeme?
3) Ymo
npedoxpanumenem?

Haszvleaemcs




4)  Ymo nazvieaemcs pyounbHuKom?
5) Ymo Hazvieaemcs  naxkemHuim
nepexuouamenem?

NUCBMEHHBIN OITPOC

1. Onucanmne

[TucbMEHHBIN OMPOC TPOBOIUTCS C IEJIBIO KOHTPOJIS YCBOCHHBIX YMCHHUH H
3HAHMK W TIOCIEAYIOIIEr0 aHaiu3a TUIWYHBIX OIMMOOK W  3aTPyJHCHUMN
oOydJaroIuxcs B KOHIIC H3yUYCHUS pa3Jieiia/TeMBbI.

Ha npoBenenue onpoca otBoguTcs 15 MUHYT.

2. Kputepum oleHKHM NUCbMEHHBIX 0TBETOB
«5» «OTJIMYHO» -B padOTE JaH IMOJHBINA, PA3BEPHYTHIM OTBET HA MOCTABIICHHBIE
BONpochl. WM3noxeHue 3HAHUNM B NHUCBMEHHOW (HOpME IOJIHOE, CHCTEMHOE B
COOTBETCTBHUM C TpeOOBaHHUAMH Y4eOHOM mporpaMMmbl. 3HaHHE 00 OOBEKTE
JEMOHCTpUpPYETCSl HAa (POHE IOHMMAHUSA €ro B CHUCTEME JaHHOM HayKu U
MEXKIMCIMIUIMHAPHBIX CBA3€U. OTBET U3JI0KEH JINTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BaHUEM HAYYHON TEPMUHOJIOTUH.
«4» «xopomo» -B paboTe JaH IMOJIHBIM, Pa3BEpPHYThI OTBET Ha IOCTaBICHHBIN
BOIIPOC, IIOKAa3aHO YMEHHUE BBIIEIUTh CYLIECTBEHHBIE M  HECYILECTBEHHbIE
npusHaku. Mmeronmmecs y 00ydaromerocst 3HaHUSI COOTBETCTBYIOT MUHUMAJILHOMY
o0beMy COJEp)KaHUS MPEAMETHOM MOATOTOBKH. M3nmokeHue 3HaHUM B
NUCBMEHHON (OpME IOJIHOE, CHUCTEMHOE B COOTBETCTBHUHM C TpeOOBaHUSIMU
y4eOHOHM nporpaMMbl. Bo3MOKHBI HECYIIECTBEHHBIE OLIMOKA B (POPMYIHPOBKAX.
OTBET JIOTMYEH, W3JIOKEH JUTEPATypHBIM SI3BIKOM C MCIOJIb30BAHMEM HAYYHOU
TEPMHUHOJIOTHH.
«3» «yIOBJIETBOPUTEJBHO» - JaH HEAOCTATOYHO IIOJHBIM M HEIOCTATOYHO
pa3BepHyThI OTBET. JlomyIieHbl OMMOKM B PACKPBITHM MOHATHH, YNOTpeOIeHnn
TepMuHOB. OdopmiieHre TpeOyeT NOMpPaBOK, KOPPEKLIUU.
«2» «Hey/0BJIETBOPUTEJIbHO» - JaH HEMOJIHBIA OTBET, MPEACTABIISIIOUIUN COO0M
pa3poO3HEHHbIE 3HAaHHA IO TEME BONPOCA C CYIIECTBEHHBIMH OLIMOKaMHU B
onpeneneHusx. M3moxxeHne HErpamMoOTHO, JOMYLIEHbl CYIIECTBEHHBIE OIIMOKH.
OTCyTCTBYEeT HHTEpEC, CTpEeMJICHME K J0OpPOCOBECTHOMY M Kay€CTBEHHOMY
BBITNIOJIHEHHUIO YUEOHBIX 3aJaHUil.

3.IlpuMepHbIe 3a1aHUA

Paznen/Tema 3aganus

Tema 1.2 TpancdhopmaTopsl Bapuanr - 1

1)  Kak omnpenenuTh HOMHUHAJIBHBIC
TOKH W HOMHHAJIbHOEC BTOPUYHOC
HanpsbkeHue Tpanchopmartopa?

2) Uro Ha3bIBACTCSI TOKOM
X0JIOCTOr0 X01a?

Bapuanr - 2




1)  IIpuBemutre dopmynsr DC u
Kox(umenTa TpaHchopmanuu
TpaHcopmaropa.

2)  IlpuBenute ypaBHEHUS
HarpsHKeHU# TpanchopmaTopa.
Bapuanr — 3

1) [IpuBenute ypaBHenuss MJIC
TpaHcdopmaropa.

2) IlpuBenure ypaBHEGHHS TOKOB
TpaHc@opmartopa.

Tema 2.20nektpuyeckue
HanpspbkerueM 10 1000 B

allrapaTbl

Bapuanr - 1

1) Yem oOTIM4arOTCA aBTOMATHYCCKUE
BBIKJTFOYATEIM OT KOHTAaKTOPOB?

2) Ha3HaueHneMarHuTHBIX
IyCKaTeJICH.

Bapuanr - 2

1) B kxakux ciy4asx OpUMEHSIOTCS
MarHUTHBIX ITyCKaTEIeH.

2) Kak KJIaCCU(UIIUPYIOTCS
MarHUTHBIC ITyCKaTEIH.

Bapuanr - 3

1) PacckakuTe O MPHHIIMIIE JICHCTBUS
MarHUTHBIX ITyCKaTeIIeH.

2) Kak KJIaCCU(UIIUPYIOTCS
00IIEeTPOMBITIICHHBIE KOHTAKTOPHI?
Bapuanr - 4

1) Ha kakue HOMHHAJIbHBIC TOKH
BBIITYCKAIOTCSI KOHTAKTOPHI?
2) Kak ckmagpiBaeTcss  MapKHpOBKa
KOHTaKTOpPOB?

Tema 2.3 Dnektpuueckue anmapatsl | Bapmanrt — 1

HanpsbkenreM Boie 1000 B. 1)  Hasnauenue pa3beAUHUTEIS,
OTUIINTE KOHCTPYKIIUIO
pa3beIMHUTENS.
2)  Omepanuud ¢ pa3beIUHHUTEICM
BBITIOJTHSFOTCSL. . .

Bapuanr - 2

1) Hasznauenue OTIIEIIATEIS 5

KOPOTKO3aMBIKATEIIs, OITUIIIUTE
KOHCTPYKIIHIO OTICITUTEIIS u
KOPOTKO3aMBIKATEJIs.

2)  OCHOBHBIM AIIEMEHTOM
Pa3beAMHUTEIIS SIBISIFOTCS. . .

Bapuaur — 3

1)  Pacckaxwure cCXeMy,




MOSICHSIIONIYI0 pabOTy OTACHUTENS U

KOPOTKO3aMBIKATEJIsI.
2)  Amnmapar, HCKpOBOW MPOMEKYTOK
KOTOPOTO npoOuBaeTcs npu

OIIPEJICIICHHOM 3HAYCHHH HATPSDKCHHS,
HA3bIBACTCH. ..

Bapuant — 4

1)  Hasuauenwue
TOKOOTPaHUINBAIOIIECTO peaxTopa,
OIMUIITUTE KOHCTPYKIIHIO.

2)  PasbeauHuUTENh, KOTOPBIHA OBICTPO
OTKIIFOYAET OOECTOUYCHHYIO IIETb IMOCIe
MoJa4d KOMaHIbl Ha €ro MpPHBOJ,
HA3bIBACTCH. ..

Bapuanrt - 5

1)  Hasnauenue paspsimauka u OITH,
OIUIIATE KOHCTPYKITHIO.

2)  IlpocrpancTBO MEXITY
AIIEKTPOJIaMU HA3BIBACTCSl Pa3psIHUKA,
Ha3bIBACTCSL. ..

1. Onucanue

TECTbI

TecTsl TIPOBOIATCS C IIENBIO KOHTPOJSI YCBOCHHBIX yYMCHUH, 3HAHUU |
MOCJICYFOIIETO aHajdM3a THIWYHBIX OIMMOOK (3aTpyIHEHWH) OOydYaroImuxcs B

KOHIC U3YyUCHUSA pa3):[ena/ TCMBHI.

Ha Brimonnenue Tecta orBoaAuTCs 15 MUHYT.

2. Kputepum oneHKH

Ounenka

KoaunuyecTBO BCPHBIX OTBCTOB

«5» - OTIIMYHO

Brmmonaeno 91-100 % 3aganui

«4» - xopolio

Brimonaeno 76-90% 3aganui

«3» - YIOBJIETBOPUTEIBHO

Brimonueno 61-75 % 3amanuit

«2» - HCYOOBJICTBOPUTCIBHO

Brimmonaeno se 6oiee 60% 3amanuii

3. [IpumMepHbIe TECTOBBIE BONPOCHI/ 3aJaHUS
1. PerynupoBouHasi ~ XapakTepUCTHKAa TeHeparopa MOCTOSHHOTO  TOKa
HE3aBUCUMOTO BO30YKJICHUS — 3TO 3aBUCUMOCTb. ..

a) Het 3aBucumoctu.
b) E ot I B0O30.

c) IB030 ot Inarp.

d) U ot I Harp.




2. BeiOepuTe 3JeKTPUIECKYI0 CXEMY MaIIMHBI TIOCTOSHHOTO TOKa C MapayijiebHbIM
BO30YK/I€HHEM.

+ +

IA ; 1A

3. KakoBo Ha3HaueHue koyuiekTopa?

1717151 CHATHS HATTPSDKCHIS;

2.JUTs1 YMEHBIICHUS PEAKITUU SIKOPS;

3.7U1s yBETMUEHUS PEaKIIH SKOPS;

4 BBRITIPSIMIIATD WHAYKTUPOBAHHYIO B OOMOTKAX SIKOPSI IEPEMEHHYIO 3.11.C.;

4.  BeiGepute npaBwibHyl0 (opmylly OajaHca HANPsHKEHUS KOJUIEKTOPHOTO
reHeparopa MOCTOSTHHOTO TOKa HE3aBUCUMOTO BO30YKICHUS.

WU=E, +I,-R, NU=E —-I,-R,

WU=E +I,-R,+(I,+1,)-F, HU=E -I,-R,—I,-R;

SYU=E,—-I,-R,—(I,-1;) Ry

5. 3a cyeT W3MEHEHHMS BEJIMYMHBI M HampaBieHuss kakod OJJC B

KOMMYTUPYIOIIE CEKUMHM MAIIMHBI IOCTOSHHOIO TOKAa  OCYIIECTBIISIFOT
YMEHBIICHUE UCKPEHHUS IETOK?

1) 30C caMoHHIVKITHH. 2) 3C praHMOHHIYVKITHH.

3) 30C epameHHT 4) 3JC caMOHHIVKIHH H BpaMIeHHA.

5) 30C p2aEMOHHIVEKIHE H BPAIIeHAT.
6.  YKaXHUTEeXapaKTepUCTHUKYKOPOTKOT03aMbIKaHUAT€HEPATOPANIOCTOSHHOTOTOK
aCH63aBI/ICI/IMI)IMB036Y)KI[GHI/I€MI/IOCI/IKOOPI[I/IH3T.

E, U LT,

7. VYKaxuTe peryJMpoBOYHYIO XapaKTEPUCTUKY T€HEpATOpa MOCTOSIHHOTO TOKA
C HE3aBHCHMBIM BO30YXICHHUEM M OCHU KOOpPJIUHAT.



E, UL 1

0

8. UeMy paBHO 4YHCIO MapaJJIeAbHBIX BETBEW 28 Yy MPOCTOM METICBOU
oOMOTKH?
1) 2a=2p 2) 2a=2p-n, n=12
3)2a=12 4) 2a=2n, n=23__.
9. VYKaXUT€ BHEIIHIOK XapaKTEPUCTUKY TI€HepaTropa IOCTOSHHOTO TOKa C
HE3aBUCUMBIM BO30Y>KJIEHUEM U OCH KOOPAMHAT.
E.UILy !

0

10. Yro IMPOUCXOIUT B AKOPC I'CHCPATOPA ITIOCTOAHHOI'O TOKA IIPpKU HAr py3K€?
1) Hegyxrepyerca 31C.
2y MexanwTaeckas 3HePTHA OpeodPazVeTCR B SASKTPHISCEVED IVIEM HEIVE-
tHpoeaHHA 3T H TOKA B AKOPHOH 00MOTEE.
3) SmexTpHUeCKad 3HeprHA NpeolpalyeTcd B MeXaHHUECKVID IVTeM Bo3neH-
CTEHA MIEKTPOMArHHTHEIX CHJ Ha MPOBOIHHEH CTOKOM, HAXOJAITHECH B
MATHHTHOM IIOTOKE.

4) Bo3HHEEKaeT 3MeKTPOMATEHTHAT CHIIA.
5) Hegyrrapyerca 3[C B BoZHEKAST ¥IEKTPOMArHHTHAT CHTA.

DTaJIOHBI OTBETOB.
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CAMOCTOATEJIBHASA PABOTA

1. Onucanue

CamocTosiTenbHas padoTa Mo JaHHOMY pasiesly/TeMe BKIIIo4YaeT padoTy Mo
CaMOCTOSATEILHOMY H3yYCHHUIO OOYYarOIIMMHKCS Ppsia BOIPOCOB, BBITTOJHCHHS
JIOMAIITHUX 33JIaHUH, TTOITOTOBKY K JJA0OPAaTOPHO-TIPAKTHYECKUM 3aHSATHSIM.

Ha camocrosiTenbHOE W3y4YeHHE TMPEJACTABICHHBIX HIKE BOIPOCOB H
BEITIOJTHCHHE 33/ TaHUIA OTBOAMTCS 44aca.




2. Kputrepuu o1ieHKHM caMOCTOSITEIbHOI PadoThI
«5» «OTJIMYHO» -B CAMOCTOSITEILHON pabOTe TaH MOJTHBIN, Pa3BEPHYTHIN OTBET Ha
MOCTABJICHHBIC BOMPOCHI. V370keHWE 3HaHWI B THCHMEHHON (opMe IMOHOE,
CUCTEMHOE B COOTBETCTBHH C TPEOOBAHHWSAMH Y4EOHOW MpoOrpaMMbl. 3HAHUE 00
00BEKTE AEMOHCTpUPYETCs Ha (JOHE TIOHMMAHUS €ro B CUCTEME JAaHHOW HAyKH H
MEXKIUCIUIUIMHAPHBIX CBA3ed. OTBET UBJIOKEH JIMTEPATYPHBIM SI3BIKOM C
HCIOJIb30BAaHUEM HAYYHOU TEPMHUHOJIOTHH.
«4» «Xopomuo» -B CaMOCTOSTEILHON paboTe JaH MOJHBIN, pa3BEpPHYTHIN OTBET Ha
MIOCTABJICHHBIA BOIIPOC, I[IOKa3aHO YMEHUE BBIACIHUTh CYLIECTBEHHBIE U
HECyIlIeCTBEHHbIe  Mpu3Haku. Mwmerommecs y  oOydaromierocss — 3HaHUS
COOTBETCTBYIOT MUHUMAJILHOMY OOBEMY COJEpX aHUS MPEAMETHON MOATOTOBKH.
N3noxenne 3HaHUN B MUCbMEHHOU (hOpME MOJHOE, CUCTEMHOE B COOTBETCTBHUU C
TpeOOBaHUsIMU y4eOHOM mMporpaMMbl. BO3MOXHBI HECYIIECTBEHHbIE OIIMOKU B
dopmynupoBkax. OTBET JIOTMYEH, W3JI0XKEH JHUTEPATYpHBIM  S3BIKOM C
MCIMOJIb30BAaHUEM HAYYHOU TEPMHUHOJIOTHH.
«3» «YyHAOBJIETBOPHUTEJBbHO» - JIaH HEJIOCTATOYHO MOJIHBIM W HEZOCTATOYHO
pa3BepHYTHIM OTBET. JlOMyIIEHBI OMMOKKA B PACKPBITUM MOHSITHH, yIOTpeOJICHUH
TepMuHOB. OdopmiieHre TpeOyeT NOMPaBOK, KOPPEKLUU.
«2» «HeyOBJIETBOPUTEJIbHO» - JIaH HEIMOJHBIM OTBET, MPEICTABIISIIOMINUN COOOM
pa3pO3HEHHbIE 3HAHUS IO TEME BOINpOca € CYIIECTBEHHBIMU OIIMOKAMH B
onpejneneHusx. V3jgo0keHne HErpaMOTHO, BO3MOXKHBI CYIIIECTBEHHBIE OIIUOKU.
OTCyTCTBYEeT HHTEpEC, CTpEeMJICHME K J0OpPOCOBECTHOMY M Kay€CTBEHHOMY
BBITIOJIHEHUIO YYEOHBIX 3aJJaHUM.

3. [IpumepHbIe BONPOCHI 1JIsl CAMOCTOSITEJILHOTO H3y4YeHUsI
1. ACMHXpOHHBIE MaITUHBI CIISIIUAIBHOTO HA3HAUCHHS.

2. CneunaibHble CHHXPOHHBIE MAIIUHBI.

3. YCTpoiicTBO MPOBOAOK TSI TpOTpeBa Kaders.

4. IlpumepHble (OPMBbI OTYETHOCTH Pe3yJbTATOB CAMOCTOSITEIbHOM
padoThI

- TOKJIaJIbl,

- KOHCIIEKT.

JIABOPATOPHOE 3AHATHUE

1. Onucanue

B xome nabopaTtopHOoro 3aHsTHs oOydaromuecs MNPUOOPETaloT YMEHUs,
MpEeayCMOTPEeHHBIE pabodeil mporpaMMoi ydeOHOW JUCIMIUIMHBI, Yy4aTcs
CaMOCTOATENbHO paboTaTh ¢ JabopaTOpHBIM  O0OPYJOBAaHUEM, MPOBOAMTH
HKCIIEPUMEHTHI, aHAJIU3UPOBATH TMOJYUYECHHbIE PE3YNbTAaThbl, U JelaThb BbHIBOJBI,
MOATBEPKIATh TEOPETUUECKUE MOJIOKEHUS JTa0OPATOPHBIM SKCIIEPUMEHTOM.

Coneprxanue, 3Tanbl TPOBEICHUS Ja00OPATOPHOTO 3aHATHS MPEACTABICHBI B
o0s3aTeNIbHOM — MpWIoXkeHuu: MeToauyecKkne YKa3aHUsi IO MPOBeJeHUI0



JA0OpPaTOpPHBIX 3aHATHI MO MexaAucHUIInHaAapHomy KypcyM/IK.01.01
JIEKTPOCHAOKEHHE YJIEKTPOTEXHUYECKOro 000py10BaHUA

[Ipu oneHMBaHUM JA0OPATOPHOTO 3aHATHUS YUHUTHIBAIOTCS CIIEAYIOIINE
KPUTEPHH:

- KQUeCTBO BBITIOJIHEHUS pabOTHI;

- KauecTBO 0(OpMIICHHS OTYETa 1o paboTe;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIBbHBIE BOMPOCHI P 3aIUTE PAOOTHI.

Ha npoBenenne nadoparoproro 3ansatus orBoautcs 90 MUHYT.

JlabopaTopHoe 3ansaTue Ne 1

Tema: MHcneiTaHue pABUraressi MOCTOSHHOTO TOKa  IMApaJIEIbHOTO
BO30YKICHHUS

Hens: IlomyunTh NOpPaKTUYECKUH ONBIT B HWCOBITAHUM  JBUTATENS
NOCTOSSHHOIO ~ TOKa  MapajuieJbHOTO  BO3OYXAEHHS, CHATHUM  pabOYMX
XapaKTEPUCTHK.

HOpHIlOK BbINOJIHCHHUA 3aHATHUA:

1.JlaTe kmaccudukanuio ABUTATENEH MOCTOSHHOTO TOKA C MapaUieIbHBIM
BO30YKJI€HHEM, UCIIOJIb3YEMBIX Ha HKEJIE3HOJIOPOKHOM TPAHCIIOPTE

2.ITpakTueckoe U3YYEHHE JBUTATENS TOCTOSHHOTO TOKa TOJy4YeHHUe
pacu€THOM XapaKTePUCTUKU XOJIOCTOTO X0/1a

3. 3aMephI-IPOBEPKU COCTOSHHUS:

-Ha)kKaTue Ha MIETKU

-IIPUTHPAHUE TIETOK;

4. TTpoBeputh padoTy

Conep:xanue oTuyera:

1.KpaTkoe onrcanne KOHCTPYKIINH;



2.0nucate paboTy JABUrareis IOCTOSHHOTO TOKa C MapajlielbHbIM
BO30YKIEHUEM.

3.0mnucath paboune XapaKTepUCTUKU JBUTATETIS.

4.CnenaTh BBIBOJ] O IPOICTIaHHON paboTe

BbIBOA: TOJNy4MSIM TPAKTUYECKHA ONBIT B  HCHOBITAHUW  JBUTATEIIS
MOCTOSSHHOTO ~ TOKa  MapajyIeIbHOTO  BO30YXKICHHs, CHATHUA  pabodmx
XapaKTEPUCTHUK

JlabopaTopHoe 3ansTHe Ne 2

Tema: HcrmpiTanue JOBHTATEIS IOCTOSHHOTO TOKAa ITOCJIEAO0BATCIBHOTO
BO30YKICHHUS

Hens: IlomyunTh NOpPaKTUYECKUH ONBIT B HWCOBITAHUM  JBUTATENS
MOCTOSIHHOIO ~ TOKa  IOCJEIOBATENbHOIO  BO30YKIEHHUA, CHATHH pabOYHX
XapaKTEPUCTUK

—~
Kr_\/'

HOpH}]OK BBINOJIHCHUSA 3aHATHSA:

1.latb KJIacCU(PHUKAITHIO JIBUTaTEIEN IIOCTOSIHHOTO TOKa Cc
MOCJICIOBATEIBHBIM ~ BO30Y)KJIEHUEM, HWCIOIB3YEMBIX Ha KEJIE3HOIOPOKHOM
TPaHCIIOPTE

2.ITpakTueckoe U3Y4YEHHE JBUTATENsl IOCTOSTHHOIO TOKa IOJy4YEHUE
Pacu€THOM XapaKTEPUCTUKHU XOJIOCTOTO X04a

3. 3amMephI-TPOBEPKU COCTOSHUS:

-Ha)KaTHe Ha ETKU

-[IPUTHUPAHUE IIETOK



4. IIpoBeputh padboTy
Conep:kanue oTuyera:

1.Kparkoe onrcanne KOHCTPYKIUU

2.0nucatrph paboTy JBUTaTeisl MOCTOSHHOIO TOKAa C IOCJIEI0BATEIbHBIM
BO30YyKJI€HHEM

3.0mnucath paboune XapakTEpUCTUKU JBUTATEIS

4.CnenaTh BBIBOJ O IIPOJICIaHHON paboTe

BI)IBOI[: IMOJIYUHIINA HpaKTI/I‘IGCKI/Iﬁ OIIBIT B HCIBITAHHMKW ABUI'ATCJIIA
IIOCTOAHHOT'O TOKa  IIOCJICIOBATCIBHOI'O B036Y)KI[€HI/ISI, CHATHUH pa60q1/1x
XAPAaKTCPUCTHK

JlabopaTopHoe 3ansaTHe Ne 3
Tema: HcnoblTaHue TeHepaTopa TOCTOSHHOIO TOKAa IapajuiebHOTO
BO30YKICHHS
Llenp: MOMYyYUTh NPAKTUYECKUA ONBIT B HCHBITAHUM TE€HEpPaTopa

ITIOCTOAHHOT'O TOKa IMapaJuICJIbHOI'O BO36y}KI[CHH$I, CHATHUH pa60qHX
XAPaKTCPUCTHUK

il O
5 ”QP %—\ R
M |

1P A

\
~

HOpﬂl[OK BBIINTOJIHCHUSA 3aHATHUA .

1. Jlatp kjmaccUpUKaLUIO I'E€HEPATOPOB IMOCTOSHHOIO TOKA HE3aBHCHMOIO
BO30Y’KIEHMSI UCIIOJIb3YEMBIX Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE



2. Ilpaktuyeckoe H3yue€HHE TEHEpaTopa MOCTOSHHOTO TOKAa IOJy4YEeHHE
PacUYETHOM XapaKTEPUCTUKHU XOJIOCTOrO X0/1a

3. 3aMepbI-ITPOBEPKU COCTOSHUS:

-Ha)KaTUe Ha MIETKU

-IIPUTHPAHUE IIETOK;

4. ITpoBepuTh pabOTy U3yUEHUE F'eHEepaTOpa MOCTOSIHHOTO TOKa

Conep:xkanue oTuera:

1.Kparkoe onncanre KOHCTPYKIUU IIETOYHO-KOJIJIEKTOPHOIO Y3714,

2.0nucate YCTPOMCTBO W NPHUHLIMI JEHCTBHS W3YyYEHHE TIE€HEpaTropa
IIOCTOSIHHOT'O TOKa

3.0nucate rpaduK pacnpelesNeHrus MarHUTHONM MHAYKUMH B BO3TYIIHOM
3a3ope.

4.0nmcatb  JJNEKTPOMATHUTHYK) ~ CHCTEMY  HM3y4Y€HHE  TIEHeparopa
ITOCTOSTHHOTO TOKA.

5.CaenaTh BBIBOJ O MPOJEIaHHOM padoTe.

BblBOA: TmONy4YMJIM MPAKTHUYECKU ONBIT B  HWCIHBITAHUM TE€HEpaTopa
INOCTOSSHHOIO ~ TOKa  MapajulebHOrO  BO3OYXKAEHMUS, CHATHH  pabOYMX
XapaKTEPUCTHUK

JlabopaTopHoe 3ansaTue Ne 4

Tema: Onpenenenue rpymnmnsl coeuHeHUs TpéxpazHoro TpaHchopmaTopa

Henp: [Tony4nTh NPaKTUUECKHUI ONBIT B OMPEIEICHUHN TPYIIIbl COSTUHEHUS
TpexdazHoro TpaHcpopmaropa

HOpH}IOK BBIITOJIHCHUA 3aHATHUA .

1. Meron dazometpa

£ L] D
"
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. % Usp ), KoadduumerT TpaEchop ANy THHEHHLX HanpoxeRns &,

“du,a [ L1572 3[4 5167 ]¢&[ol0

= BC = TT = =

=3 L PacueTable sHaverms Ranpagermd U,y Uy~ Up

5 Ues (IID

1 I 52 54 62 73 79 &3 26 88 o0 o1
II 52 54 62 73 79 83 86 88 80 |
III 141 120 [ 112 | 105 ) 103 [ 102 | 101 | 101 | 101 | 1005

2 I 100 88 a7 ] o0 02 03 04 03 L]
II Q0 33 50 &7 15 20 23 86 | 835 | 90
111 73 145 | 132 | 120 | 115 [ 111 | 109 | 108 | 107 | 106

3 I 141 120 | 112 | 105 | 103 | 102 | 101 | 101 | 101 | 1005
I 32 54 62 73 79 83 86 a3 on a1
III 193 | 161 | 146 | 130 | 122 | 118 | 115 | 113 | 111 | 1093

4 I 73 | 145 | 132 | 120 | 115 | 111 | 109 | 10 107 | 108
II 100 88 37 23 80 a2 93 o4 85 95
III 200 167 [ 150 | 133 | 125 [ 120 | 117 | 114 | 113 | 1105

5 I 193 161 | 146 | 130 | 122 | 118 | 115 | 113 | 111 | 1093
II 141 120 | 112 [ 105 | 103 | 102 | 101 | 101 | 101 | 1003
111 193 161 | 146 | 130 | 122 [ 118 | 115 | 113 | 111 | 1095

] I 200 167 | 150 | 133 | 125 | 120 | 117 | 114 | 113, | 1105
I 73 145 [ 132 | 120 | 115 | 111 | 109 | 108 5 1045
III 73 | 145 [ 132 [ 120 [ 115 | 111 | 109 [ 108 | 107 | 1048

107

7 I 193 | 161 | 146 | 130 | 122 | 118 | 115 | 113 | 111 | 1093
I 193 161 | 146 | 130 | 122 | 118 | 115 | 113 | 111 | 1095
III 141 120 [ 112 | 105 ) 103 [ 102 | 101 | 101 | 101 | 1093

2 I 73 | 145 [ 132 [ 120 [ 115 | 111 | 109 [ 108 | 107 | 1048
II 200 | 167 | 150 | 133 | 125 | 120 | 117 | 114 | 113 | 1103
111 100 88 a7 ] o0 02 03 04 03 a5

o I 141 1200 | 112 | 105 | 103 | 102 | 101 | 101 | 101 | 10035
I 193 161 | 149 | 130 | 122 [ 118 | 115 | 113 | 111 | 1095
III 32 54 62 7 T 3 g7 88 o0 a1

10 I 100 £8 37 22 a0 a2 o3 o4 03 a5
I [E] 145 [ 132 | 120 | 115 | 111 | 109 | 10 107 | 106
III 0 33 50 7 7 80 83 86 22 a0

11 I 52 54 62 7 T 3 86 88 o0 o1
II 141 120 | 112 [ 105 | 103 | 102 | 101 | 101 | 101 | 1003
111 32 54 62 7 7 3 86 23 on a1

12 I 0 33 30 7 7 80 83 86 22 a0
I 100 88 a7 ] o0 02 03 04 03 L]
III 100 £8 37 22 a0 a2 93 o4 03 a5

3. Metoa nOCTOSTHHOTO TOKa

BriBon:

coeuHeHus TpexdasHoro Tpancpopmaropa

JlabopaTopHoe 3ansaTue Ne 5

MMOJIY4YHJIN HpaKTI/I‘IeCKI/Iﬁ OIIBIT B ONPCACICHHUUN

IPYIIIbI

Tewma: Ucnbitanue TpéxdasHoro TpanchopmaTopa METOAOM XOJIOCTOTO XOAa
Y KOPOTKOT'O 3aMbIKaHUs
[ToydnTh TPAKTUYECKUNA OMBIT B MCHBITAHUH TPeX(pa3HOTO

Llens:
TpaHcopMaTopa METOJOM XOJOCTOTO X0JIa U KOPOTKOTO 3aMbIKaHUs

HOpﬂl[OK BBIINTOJIHCHUSA 3aHATHUA



1.O3HakOMUTBCSI € YCTPOWMCTBOM  HcCcClieqyemMoro  Tpex¢a3Horo
TpaHcopmaTopa U 3aucaTh €ro NacmopTHHIE TaHHbIE B TA0. 1.

Tabmuna 1
Homwuw. [Ipu coennnenun /j\/A
DabpuyH.
Tun MOIITHOCTb,
HOMEp Ui, B Uon, B i, A lon, A
kKBA
18625 TC-2,5/0,5 |25 380 230 3,8 6,3

[Ipu coenuHeHWW B 3Be31y HOMUHAIBHBIC 3HAYCHHUS TOKA B TIEPBUYHOU U
BTOPHYHON 0OMOTKAxX TpaHCPopMaToOpa OMpeAeIIIoTCs o (popmyiam:
S, S,

I _OH _OH
1H \/§'U1H 2H \/§'U2H

rae SH — HOMHHAJIbHAS MOLHOCTH TpaHchopmaropa;

Ui Uon — HomumanbHble 3HAYeHHs MMHEHHBIX HANPSDKEHUU NEPBUYHOU U
BTOPUYHOM LIEIIH.

2.3anmucpIBaeM TACHOPTHBIE JAHHBIC AJICKTPOU3MEPHUTEIBHBIX MPUOOPOB B
Tab.2.

Tabnuna 2
Ne | HaumeHoBaHue | 3aBOACKOM T Cucrema Kiacc IIpenen Llena
n/n | npudopa HOMEp M3MEpPEHUs] | TOYHOCTH | UBMEPEHUI | JIeNeHus
1 BoabsT™meTp 330 5M 1.5 500B 20B
2 Bomner™eTp 234 OM 1.0 300B 10B
3 BonsT™meTp 3930 SM 1.5 30B 1B
4 AmMniepmerp 330 5M 1.5 S5A 0.2A
5 AmMniepmerp 330 5M 1.5 S5A 0.2A
6 Amniepmerp 3930 SM 1.5 SA 0.2A
7 Barrmerp J1539 )i 0.5 3000Bt 20BT
8 Barrmerp 1539 21 0.5 3000BT 20BT

3. Ins ucneiTanusi TpancopmaTopa cobupaercs dJIEKTPUYECKas LEMb 10
cXeMme, IPUBEICHHOW Ha puc. 1.
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s obMoTKK AnA onkelm™a
KODOTEOrZ IaMelkKaHMA

MpK OMNeITE KOPOTKOMO
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4.HpOBOIII/IM OIIBIT XOJIOCTOI'O XOoJa. ITokazanus HpI/I60pOB 3aIIMCbIBaCM B

Tabmn.3.
Tabmauma 3
W1, W2, Cw,
Ul,B U2, B 1A, A IB, A IC, A Kl K
Jen. Zedn. Br1/nen.
375 230 2,21 1,7 2,3 32 -21 20 0,2 1,63

[To nanHbIM Ta6:1.2 paccuuTbiBaeM K03hPUIMEHT TpaHchopMalu:

MOIIIHOCTh X0JIOCTOT'O X0/1a:
R, =W,+W,)-C, -K, =
TOK XOJIOCTOI'O X0/a:

I, +1, +1
_'a B c _
|10— 'KI—

3
KOA((DUIIMEHT MOIITHOCTH B PEKUME XOJIOCTOTO XO1a:

P, B
\/§'U1'|10

CoS@p, =

5.IIpoBoMM OMNBIT KOPOTKOTO 3ambiKaHus. BkirouuB TpaHchopMaTrop Ha
U

MTOHWYKEHHOE HAIPSDKCHHUE ~ 1K, 3aIMMChIBaeM IMOKa3aHMsS IPUOOPOB B Ta01.4.




Taomuna 4

Cw,

IA, A IB, A IC, A UlK, B W1, men. | W2, nen. Kl
Br/nen.

2,3 2,2 2,35 10,8 10 4 25 1

Ha ocHoOBaHUM OIIBITHBIX JaHHBIX OHIPCACIIAIOTCA TOK W MOIIHOCTb
KOPOTKOI'O 3aMbIKaHUWAA:

| | |
IlK:(A+ ;+ C)I-Klz

PK Z(\N1+W2)'CW 'KI =

KOB(l)(l)HHI/IGHT IIpU KOPOTKOM 3aMbIKaHWH:

L S
\/§'U1K'I1K

Cosg, =

Ecan onbiT IMPOBOAUTCA IIpHU IlK > IlH , TO MOIITHOCTBb KOPOTKOI'O 3aMbIKaHU:A
MICPCCUUTHIBACTCA HA HOMMHAJIbHBIN TOK:

2
|
(1] -
1K

6.3aBUCUMOCTh K.II.J. TpaHcopmaTopa OT Harpy3ku OIpeIeseTcs
pacueTHbiM myTeM. [lpu sTOM BenMuMHY Harpy3kud TpaHchopmaTopa ymaoOHO
XapakTepu30BaTh KOADOUIIMECHTOM 3arpy3KHu:

I 2 Il
e
PITR Pr¥
[Ipu 3HaueHusx xKoddduiuenTa 3arpy3ku tpanchopmaropa, paBabix 0,25;
0,5; 0,75; 1,0; 1,5 paccunThIBarOTCS:
MoJIe3Hasi MOIIHOCTD
P, =f-Sy -COsp,
MOTEepU B 0OMOTKAX
2
PM =p" PKH

noTpedJisieMas MOIUTHOCTh

P=P+R, +F




KO2(PPUIIMEHT MoJIe3HOTO AeHCTBUS TpaHchopMaTopa

P2
n= P,
PacdeTsl BBIMOTHAIOTCS MPU Cosg, = const Pe3ynbTaThl pacdeTa 3amuchiBaeM
B Ta0J.5
Tabmura 5
HUcxonusie
B P2, Br Pwm, Bt P1, Bt n
JIaHHBIE
Po = 4481
Pai =97.2B1
COS(DZ =O,8
BOHT:

OmpenenseM ONTUMAIbHBIA KOI(PPUIIMEHT 3arpy3K, IPU KOTOPOM K.II.JI.
OyneT MakCHMalbHBIM. DTO WMEET MECTO NMPH PaBEHCTBE MOTEPh B OOMOTKAxX W
ctanu Tpanchopmaropa. To ectb npu

Po = ﬁ;m : PKH
P
ﬁonr = P_O =
OTKyJZa KH

[TonnydyenHoe 3HauYeHHE Bonr samocutcs B Tab/l.5, 1 IO HEMY OIpeesieM

Muax

BeiBoa: monydMiv  TpPaKTUYECKUNW OMBIT B HUCHBITAaHUU Tpex(ha3Horo
TpaHchopMaTopa METOJIOM XOJIOCTOTO X0/ M KOPOTKOTO 3aMbIKaHUS

JlaGoparopHoe 3ansiTue Ne 6
Tewma: MccnenoBanue napamienbHOR paboThl TpaHCPOPMATOPOB
Lenp: MOMyYUTh MPAKTUYECKUNA ONBIT B U3YUEHHH MapauieIbHOM paboThI
TpaHcopmaropa

HOpHIlOK BbINOJIHCHUA 3aHATHUA:

3HAKOMCTBO CO CXEMOU CTEH/A:




Cxema BKJTIOYCHHS TpaHC(POPMATOPOB Ha MapaILIETBHYIO padoTy

NO |
B
T ®@

Omnpenensem ko3 uuveHTsl TpaHnchopManuu TpaHchopmaTopoB. s
onpeneneHuss kodpduimenta TpaHcPopMallud ONpenesieM MEepBUYHOE W
BTOPUYHOE HANPsDKEHHE TPaHC(HOPMATOPOB B PEKUME XOJIOCTOTO XO/a.

Ui

T:

Uz
12B

OIIBIT 1. TIlapannenbHas pabora JBYX TpaHC(HOPMATOPOB MMEIOIIUX
K1=K2 u Uy = U1, C momomnisio aBTomMata A-1 BkiItouaeMm TpanchopMaTophbl Ha
napajuienbHy0 paboty. M3Mensis monoxkenue peocrata R, 3amuceiBaeM moka3zaHus
npuOOpOB B TAOIUILY.

OIIBIT 2. IlapannenbHast paboTa JBYX TpaHC(HOPMATOPOB HMMEKOUIUX
K1<>K2 u Uy =Uy;. OnbIT NpoBOAUTCS aHAJIOTUYHO OMNBITY 1, W TOKazaHUs
puOOPOB 3aNUCHIBAIOTCA 10 hopme ombITa 1.

OIIBIT 3. [IlapamnenbHas  pabotra  ABYyX  TpaHCPOpMaTopoB
umeromux K1=K2 u Uy, <> Uy, OnbIT TpOBOJUTCS aHAJOTUYHO OMBITY 1, U
MOKa3aHus MpUOOPOB 3aMUCKHIBAIOTCA 10 hopMe ombiTa 1.



CBoJiHas Tabnuila pe3yabTaToB:

Neri/m | Tox T-1 T-2 Ul, B Uz, B
HATrpy3KH,
11, A 12, A 11, A 12,A
A
1 3 0,105 1,8 0,112 1,8 220 12
2 3 0,180 |2,8 1,010 |0,2 220 13
3 3 0,110 (1,6 0,120 |2,2 220 12

BriBoa: mOMyuniIM MpakTHYECKU OMBIT B U3YYCHUH MapauieIbHONU paboThI
Tpancopmaropa

JlabopaTopHoe 3ansiTHe Ne 7

Tema: McneiTanus ACUHXPOHHOI'O ABUTATCIIA C (1)213HBIM poOoTOPpOM MCTOAOM
XO0JIOCTOT'O XOJa U KOPOTKOI'O 3aMbIKAHUA

HCHBI IIOJIYUYHUTDb HpaKTI/ILIeCKI/If/'I OIIBIT B HCIBITAHHHW ACHHXPOHHOI'O
JABHUIaTCJIA C Cpa3HI->IM POTOPOM MCTOJAOM XOJOCTOI'O XO04a 1 KOPOTKOT'O 3aMbIKaAHUA

Cxema BKITIOYCHHS TpeX()a3HOTO aCHHXPOHHOTO JIBUTATEIS
¢ (ha3HBIM POTOPOM




HOpHI[OK BbINO/JIHCHHUSA 3AHATHUA .

1. OnbIT X070€TOrO X012

Cxema BKIIIOHAeT Kpome HcmbITyemoro asuratens (AJl) MHIYKIMOHHBIN
perynsarop (P) nnst perynupoBanus HamnpsbkeHusi cratopa AJl, W3MepuTenbHbIN
koMiiekT (MK) st peructpauuu TOKa, aKTUBHOM MOIIHOCTH M HaIPSHKEHUS
cratopa, taxoreneparop (TT) mns u3MepeHuss 4acTOThl BpallEHUs N M MAIIUHY
noctossHHOro Toka (MIIT) nmnst 3aTopmakuBaHust pOTOPA.

" I1p . Fy . cosgy

0 02 04 06 O 10 12

OmpIT  XOJOCTOTO  XOJla  MPOBOJAUTCA 0O€3 Harpy3ku Ha  Baily
(ko4 K pasoMKHYT) Ui HECKONbKAX  3HAueHHil  Hampspkerus 1 B
JIAarna3oHe (12-04)u, . H3mepsrorcss  ¢a3Hble  TOKH 19y axrusHasn
mousocts £9 | mogsouMas k 06MoTKe cratopa. 110 JaHHBIM OIBITA CTPOST

sapucumoctu 119 | Fo  cosPo =)

2. OnbIT KOPOTKOTO 3aMbIKAHUS

B ombiTe KOPOTKOTO 3aMBIKaHHSI POTOP aCHHXPOHHOTO JIBUTATENs JOJDKCH
ObITh 3aTopMoxkeH ( §=1). D10 gocTHraercs ¢ MOMOIILIO MALIMHBI TIOCTOSHHOTO
toka (puc. 7.4). Kmtou K 3ambikaeTcs, a B OOMOTKY BO30YXKJICHHS IOJACTCS
MOCTOSTHHBIA TOK. OTBIT MPOBOJIUTCA MPU PA3IUYHBIX 3HAYCHHSIX TOJBOAMMOTO

HaIpsHKEHUS o, TaK YTOOBI TOK craropa hk naxomunes B

npejenax (025-125)1y,

[Io gaHHBIM OMBITAa KOPOTKOTO 3aAMBIKAHUS CTPOAT 3aBUCUMOCTH hi B =j{U1) .



BBIBOI[: MOJIy1IHnJIn HpaKTI/I‘-IeCKI/Iﬁ OIIBIT B MHCHbITAHWKU ACHUHXPOHHOI'O
JABHUIaTCJIA C CI)EI?)HBIM POTOPOM MCTOJAOM XOJOCTOT'O X04a U KOPOTKOT'O 3aMbIKaAHUA

JlabopaTopHoe 3ansaTHE Ne 8

Tema: MHcnblTaHusi acCHMHXpPOHHOTO JIBUrareisi € KOPOTKO3aMKHYTHIM
POTOPOM METOJIOM HEMOCPEACTBEHHOM HArpy3Ku

[lenp: MOMYYUTH MPAKTUYECKUH OMBIT B HCHBITAHUA ACHUHXPOHHOTO
JIBUTATEJSI C KOPOTKO3aMKHYTBIM POTOPOM METOJIOM HEMOCPEICTBEHHON HArpy3KH,
CHSITUE PA00OYMX XapaAKTEPUCTUK

Cxema  BKIIOYEHHS]  Tpex(a3HOTO  aCHHXPOHHOIO  JBUTATENsl  C
KOPOTKO3aMKHYTBIM POTOPOM JUIsI HMCCIENOBAHUS METOAOM HENOCPENCTBEHHOU
Harpy3Ku

A, 8, ¢
A

/
1A U, UO /A
Al L w
A120H2
A1l 1
U2
v -
62 /N2 +
ct c3 IMT

HOpHIlOK BbINOJIHCHHUA 3aHATHUA:

1. M3yuuth cxemy BKJIIOUEHUS TpeX(PazHOTO AaCHHXPOHHOTO JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM
2. CHaTb paboune XapaKTepUCTUKH TpeX(a3HOTO aCHHXPOHHOTO JIBUTATEIS



0 Prow P, B

BeiBoa: monydwsid MNPAKTUYECKUM OIBIT B HUCIBITAHUU ACUHXPOHHOTO
JBUTaTeIs ¢ KOPOTKO3aMKHYTBIM POTOPOM METOAOM HEMOCPEACTBEHHON HArPy3KH,
CHSITHE paboUYHnX XapaKTEPUCTUK

JlaboparopHoe 3ansaTue Ne 9,10

Tema: VcnbeiTanue Tp€x¢pa3zHOro CHHXPOHHOI'O TeHepaTopa
[lenp: mMOMYyYNUTHh MPAKTUUYECKUN OMNBIT B HCHBITAHUU Tpexda3HOoro
CUHXPOHHOI'0 T€HepaTopa

HOpHIlOK BbINOJIHCHHUA 3aHATHUA:

1. 3anucars NacCOpPTHBIE TAHHBIE.

2. CHATDb ¥ TIOCTPOUTH XapaKTEPUCTUKY XOJIOCTOTO X0 1a

U,=f(lg), mpu 1,=0, n=const .

3. CHATB ¥ IOCTPOUTH BHEIIHUE XapaKTEPUCTUKU HA MMOHM)KEHUE HAMPSIKEHUS
U;=f(l1), mpu n=const , Ig = const

a) IpU aKTUBHOM Harpy3ke (cos ¢ = const)= 1

0) Tpu aKTMBHO-MHIYKTUBHOM Harpyske (cos ¢ = const)=0.8

4. CHATB ¥ IOCTPOUTH PETYIHPOBOYHYIO XaPAKTEPUCTUKY

Ig= f(l1), mpu n=const , U;= Uy=const, cos ¢ = const= 1


http://do.gendocs.ru/docs/index-208502.html

Cxema uCIbITaHus CHUHXPOHHOI'O r€HepaTopa

BbIBOM: TONYyYMIM TMPAKTUYECKHH ONBIT B HCIBITAHHH Tpex(a3HOTo
CHHXPOHHOTO reHepaTopa

JlaGoparopHoe 3ansaTue Ne 11

Tema: H3ydyeHHe KOHCTPYKLMHM, CXEMBbI IOJKIIOYEHHs, NapaMeTpOB
pYOMJIBHMKOB, TepeKitoyaTesield,  KOHTAaKTOPOB W MAarHUTHBIX ITycKaTesnen
HanpsoxkenueMm 10 1000 B

[{enp: MOMYYUTH NPAKTUYECKUN OIBIT B U3YYEHUH KOHCTPYKLHH, CXEMBI
NOJAKIIOYEHHs, MapaMeTpOB pPYOMIBHUKOB, MEpEeKItoyaTeseii, KOHTAaKTOPOB U
MAarHuTHBIX IIycKaresien HanpspkenueM 1o 1000 B

IHopsinok BbINOJTHEHUS 3aHATHA:

1. U3yueHne KOHCTPYKIUHU PyOUIbHUKA
1 — polyar;
2 — MOJABM>KHBII KOHTAKTHBIN HOX;

3, 6 — KOHTAaKTHBIE CTOMKHU;
4,5 — KOHTAaKTHBIE BBIBOJIBI

2. N3yuenue KOHCTPYKIIUH




MNEPEKIOYATECIIA

1 — xonTakTHas ckoba;
2 — IJ1acTMaccoBas IIEPeropoJika,
3 — KyJIa4uKOBBIC MIANOBI;

4 — 3axum;
5 — cko0a;
6 — masen
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a) SNIEKTPUYECKas CXeMa OJIHOMOJIFOCHOTO KOHTAKTOPA;
0) yciIOBHast KOHCTPYKTUBHAsS CXeMa

1 — cTanpHOM CepICUHHK;

2 — HeTIOJIBYDKHBIN KOHTAKT;

3 — TuTaMeracuTeNbHas PEIIeTKA,;

4 — U30AMOHHBIC TTEPETOPOJIKH;

5 — ayroracuTesibHas KaMmepa;

6 — KOHTaKTHBIE HAKJIAJIKU U3 cepelpa;
7 — IOJIBMKHBIN KOHTAKT;

8 — npyxuHa;

9 — HemarHuTHas MPOKJIATKA U3 JIATYHHU;
10 — sxops;

[ 5]



11 — BO3BpBTHAs NPYKUHA;

12 — BcmoMoraTebHbIE KOHTAKTHI;
13 — 3a)KUMBI KaTyIIKH;

14 — ceplieuHUK;

15 - karymika

4, HsyquHe KOHCTPYKIHWH U CXCMBbI ITOAKIIFOYCHUSA MAaIrHUTHOTO ITyCKaTCJIA
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a) DJIEKTPUYECKAs CXeMa;
0) KOHCTPYKTUBHAsI cXeMa

1 — MeTayyIMYEeCKOE€ OCHOBAHHUE,

2 — HETIOJIBMKHbBIE KOHTAKTHI;

3 — aMOpTU3UPYIOIAs MPYKUHA;

4 — cepJIeUHUK;

5 — KaTyIlKa;

6 — IKOPH DIEKTPOMATHUTA,

/ — BO3BpaTHas MPY>KUHA;

8 — MOABMKHBIN KOHTAKTHBIM MOCTHK;
9 — npyxuHa, oOecrieunBaroNas HaXKaTUE B KOHTAKTaX;
10 — 3akpriTas kamepa;

11 — rerioBoe pene

BriBoa: monmyuninm NMpakTHUECKUN OMBIT B M3YYCHHH KOHCTPYKIIUH, CXEMBI
MOJIKIIIOUEHUS, TapaMeTpPOB pPyOMILHUKOB, MEPEKIIoUaTenei, KOHTAaKTOpOB U
MarHUTHBIX IyckaTenei HanpskenneM 1o 1000 B.



JlabGopaTopHoe 3ansTue Ne 12

Tema: N3zyuenue KOHCTPYKLIUH, apaMeTpoB ABTOMATUYECKUX
BBIKJIFOYATENEN U IPEAOXPAHUTEICH

[lenb: MOJyYUTHh MPAKTUYECKUM ONBIT B M3YYEHUH KOHCTPYKLHH,
IIapaMeTPOB aBTOMATUYECKHUX BBIKIIKOYATEIEH U NIPEAOXPAHUTEIEH
Ilopsinok BbINOTHEHUS 3aHATHSA:

1. HSY"IGHHfE KOHCTPYKIHHU U ITapaMCTPOB aBTOMATHYCCKHUX BBIKJIIOUATENICH

VY CTpoiicTBO aBTOMaTHYECKOTO BBIKItOUaresss BA47

ARAAAALL]
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1 — preluar ynpaieHus: py4yHbIM IPHUBOJIOM aBTOMATa, MO3BOJISIET BKIIOYATh
Y BBIKJIFOYATh aBTOMATUYECKUN BBIKJIIOYATEb BPYUHYIO;

2 — KJIEMMBI JUTS TOAKJIIOUEHNS aBTOMAaTa K 3all[UIaeMON IEIIH;

3— MOABHKHBIM OCHOBHOM KOHTAKT;

4 — HeNnmoABWKHBII OCHOBHOM KOHTAKT;

5— OuMeTaTMdecKas IIacTHHA TETJIOBOTO PACHICITUTEIS;

6 — peryMpoBOYHBIN BUHT TETUIOBOTO PACIICITUTEIIS;

/ — KaTymika 3JIeKTPOMArHUTHOTO PACICITUTEIS;

8 — myroracuTeNnbHas peIieTKa;

9— kperuieHue 1 ycTaHOBKH aBToMaTta Ha DIN-peiiky;

10 — npuBOJ IJIaBHBIX KOHTAKTOB (MEXaHU3M CBOOOIHOTO PACIICTICHHUS).



OcHOBHBIE XapaKTEPUCTUKU aBTOMATUYECKOTO BbIKItouaresns BA47-29

YUneno nomocos 1
HomunansHoe pabovee HanpaweHue nepemeddoro toxa U, B 230400
Homuuanenas gacrora, I'n 50
Homuuaneuwii tox, I, A 0.5
HoMuHANBHAS OTKTHYAKWAH CH0CO0HOCTD, e, A 4500
XapakrepucTHka cpadarebiBaHHs OT CBEPXTOKOB Tun B
Juanason pabouux TeMneparyp ~40°C-+50°C
Cpox cinymdel, ner =15

2. 3yyeHne KOHCTPYKUMHU U NTAPAMETPOB NPEIOXPAHUTEIEN

1 — naBkas BCTaBKa;
2- KopITyC (M3 IEKTPOU3OIAIIMOHHOTO MaTepHana);
3 — KJIEMMBI 7151 IOJKITIOYCHHS K 3aIMIAEMON 1IEeMH

ITapameTpbl 1 XapaKTEePUCTUKH NPeJOXPAHUTEIe:

1. HomunaneHbIil TOK npegoxpanutens (Inom);

2. HomunaneHeIil TOK BcTaBku (IB.HOM);

3. YcnoBHblii Tok HeraBiaeHus (Iamn);

4. YcnoHslii ToK miaBieHus (Imn);

5. HomunansHOe HanpsixeHue npenoxpanurens (UHOM);

6. Bpemsi naBiieHHs! TUIABKOTO 3JIEMEHTA TPeAoXpaHuTens (tmw).

BpiBOA: moNydMsiM MPAKTHYECKUM ONBIT B H3YYEHUH KOHCTPYKIIUH,
IapaMeTPOB aBTOMATHYECKHUX BBIKJIIKOYATEIEN U TPEAOXPAHUTEIIEH
JlaboparTopHoe 3ansaTue Ne 13
Tema: W3yyeHne KOHCTPYKUMHM W M[apaMETPOB Pa3bEAUHUTENECH IS
BHYTPEHHEW U HAPYKHON yCTAHOBKHU
[lenb: MNONYYNUTH NPAKTUYECKUH ONBIT B HM3YYECHHM KOHCTPYKUUHU U
[apaMeTPOB PA3bEAUHUTENEHN Il BHYTPEHHEW U HAPY>KHOM YCTAHOBKH

HOpHIlOK BbINOJIHCHUA 3aHATHUA:

1. N3yunTh TEOPETUUECKU MAaTEPUAIT
2. BolnonHuTh 3a4aHus, NpejIoKEHHbIE MPenogaBaTeIeM



3. Hamnucate BbIBOJ 110 paboTe
4, [ToaroTOBUTHCS K 3amUTe PAOOTHI

Conep:kanue oTyera:

1. 3anucaTe onpeneneHue pa3beIUHUTENS
2. OnpenenuTh TUI Pa3beIUHUTENS U TIOIUCATh €0 SJIE€MEHTHI

3. 3anucaTh TUIIBI U OCOOEHHOCTH padOThI IPUBOIOB pa3beIUHUTEIEH
4.0npenenuTs THN Pa3beIUHUTENS, MOJIMUCATh €ro AJIEMEHTHl U OIHCATh
YCTPOMCTBO U MPUHLIMI PaOOThI

5. 3anncatb OCHOBHOE HA3HAYECHUE PA3bEAUHUTEIICH
6. 3anoaHUTH TabIUILY

Tun Oco6eHHOCTH yCTPOMCTBA JlocTonHCTBA U
pa3beIUHUTENS KOHCTPYKITUH ¥ pabOThI HEJIOCTATKH (€CIIN eCTh)




7. Ilepeuncnure, 4TO MOKHO OTKIIIOUATh M BKJIIOYATh Pa3beAMHUTEIEM
8. PacimdpoBaTth MapKy u mapameTpsl pa3beAMHUTENCH

PB(O) 6(10)-400 —
PB®3-6(10)-400 —
PB 6(10)-400 —
PB3-6(10)/400 —

9. MWM3oOpazutb W  omnucarb  OJHOJMHEWHYIO CXEMy  YCTaHOBKH
pa3beMHUTENE B cllydae €CJIM BO3HUKIA HEOOXOAUMOCTh  IPOBEICHUS
TEXHUYECKUX padoT

10. M306pa3uth ycinoBHOE 00O3HAUECHHE PA3bEAUHUTENS B AICKTPUUYECKUX
cxemax

BriBox: monydniyM NpaKkTUYECKUH ONBIT B HM3YYEHUUM KOHCTPYKLIHMHM U
[IapaMeTPOB PA3bEIUHUTENEH 11 BHYyTPEHHEN U HAPY’)KHOW YCTAHOBKHU

JlaGoparopHoe 3ansaTue Ne 14

Tema: M3yueHue KOHCTPYKIIMHM U ITAPaMETPOB BaKyyMHBIX BBIKITIOUaTEICH
lenp: mONYy4YUTHh MPAKTUYECKUN ONBIT B HW3YYEHUU KOHCTPYKIUU H
napamMeTpOB BaKyyMHBIX BBIKITIOYATENICH

HOpHIlOK BbINOJIHCHUA 3aHATHUA:

1. N3ydyenne KOHCTPYKLIMH U IIapaMeTpOB BaKyyMHOro BbIkitouaTens BBII-
C-10-31,5/1600

640
200 200

280

1168

503




1 — BbIKaTHAas TEJIC)KKa,

2 — pama;

3 — H3OJISIMOHHBIE TATH;

4 — y3en nomKaTus;

5 — TOKOBEIBOJIBI,;

6 — HM3OJIAIMOHHBIN KapKac;

[/ — BakyyMmHas nyroracutenbHas kamepa (K/B);
8 — npy>XMHHO-MOTOPHBIN MPUBO/T;

9 — KyJaykoBBIN Baj MPUBOJIA;

10 — xHOIIKa OTK/IIOYEHUS;

11 — OG0K 3allelIoK;

12 — G0K CHUTHAJIM3allHNY;

13 — oTkIIrOYaroas MpyXuHa;

14— 6y dep;

15— Baj BBIKITIFOYATEIIS;

16— uHIYKIIMOHHO-TUHAMUYeCcKoe yCTpoiicTBO ynpasierus (UAYY)

2. N3yyeHne KOHCTPYKLIHMH M NapaMETpPOB BAKyyMHOT'O BBIKIOUYarens BB-
TEL-10-1000

250 250
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OoOmuwmit Bux Beixiarouaresst BB-TEL-10-1000:
1,2— moakJIroYeHHE TJIaBHBIX ICTICH;

3 — KHOIIKa PYYHOT'0 OTKJIFOYEHUS,;

4 — 3a3eMJICHHUE;

5 — MOJKIIOUYCHUE BTOPUYHBIX LIETICH.



Paspe3 nomoca Beiximrouarenss BB-TEL-10-1000:
1 — HenmoaBmkHBIN KOHTAKT BJIK;

2 — BakyymHas kamepa (BJIK);

3 — moaBMKHEINA KOHTAaKT BJIK;

4 — ruOKUi TOKOCHEM;

S — TATOBBII U30JSATOD;

6 — nmpy>kuHa nojpKaras;

[ — KOJIbLIEBOW MarHur;

8 — sIKopb;

9— oTkirOUaroNIas Npy>XKMHa;

10 — karymika;

11 — Bam;

12 — NOCTOSIHHBIM MAarHuT;

13 — repKOHBI (KOHTAKTHI JJIsl BHEIITHUX BCTIOMOTATEIIBHBIX IIECTICH )

3. JlocToMHCTBAa ¥ HENOCTATKM BAKYYMHBIX BBIKIIOYATEIEH

BriBox: monyudniy NpAakTHYECKUM OMNBIT B HM3YYEHUUM KOHCTPYKIMHU H
IIapaMETPOB BAKYYMHBIX BBIKIIOYATEIEH

2. Kpurepum oueHku J1ad0OpaTOPHOIrO 3aHATHUS
«5»  «OTJIHYHO»  -CaMOCTOSITEIbHO W MPaBUJIBHO  peIuiI  y4yeOHO-
poecCUOHANIBHYIO 3a/1auy WM 3aJlaHKe, YBEPEHHO, JIOTUYHO, MOCJIEI0BATEIHHO
U apryMEHTHPOBAHHO W3JIaraj CBOE PEIICHHE, UCIOJIb3Ys MOHSATHUS, CChUIAsICh Ha
HOPMAaTHUBHO-TIPABOBYIO 0a3y.
«4» «XO0pomIo» -caMOCTOATEIFHO M B OCHOBHOM TIPaBWJIBHO PEIINI Y4eOHO-
npodecCHOHANBHYIO 3a7auy WU 3aJjaHie, YBEPEHHO, JJOTUYHO, MOCIEI0BATEIHHO
¥ apTyMEHTHPOBAHHO W3JIaraj CBOE PEIICHHE, UCIIOIb3Ys TTOHITHS.
«3» «yIAOBJIETBOPUTEIbHO» - B OCHOBHOM pelIW y4eOHO-NpOo(ecCuoHaTLHYIO
3aJady ~ WIM  33JaHWe, JIONMYCTWJ  HECyIIeCTBEHHBIE  OMMOKH,  crmabo
apryMEHTUPOBAJI CBOE PEIICHNE, UCTIOJIb3YsI B OCHOBHOM TTOHSITHSI.
«2» «HeyI0BJIETBOPUTEJIBLHO» - HE PEIII yueOHO-POdEeCCHOHANBHYIO 3a7auy
WM 3aJ]aHHe.

IMPAKTHYECKOE 3AHATHUE

1. Onucanne

B xone mnpakTudeckoro 3aHATUS OOydaroluecss MpUOOpETaloT YMEHHs,
NpeaycCMOTpEeHHbIE paboyeil mnporpaMMoi ydeOHOW JUCUMIUIMHBI, Yy4aTcs
UCIIOJIb30BaTh  (OpMyJbl, TMPUMEHSITh  pa3IMyHble METOAMKUA  pacuera,
AQHAJIM3UPOBATh IIOJIyYEHHBIE pE3yJbTaTbl W [J€JIaThb BbIBOJBI, ONMUPAsACh Ha
TEOPETUYECKUE 3HAHUS.



Copneprxanue, 3Tarbl IPOBEACHUS MPAKTUYECKOTO 3aHATHUS TPEACTABICHbI B
00s3aTeIbHOM —TMpWIOKEHHMH MeToAuYecKrue YKa3aHHSl 10 TPOBEJAEHUIO
NPAKTHYECKUX 3aHATHH mo Mexgucuumimaapuomy KypecyM/IK.01.01
JIEKTPOCHAOKEHHE JJIEKTPOTEXHUYECKOro 000py/10BaAHMS.

[Ipy oOlEHMBAaHUU MPAKTUYECKOTO 3aHSATUS YUUTHIBAIOTCS CIEAYIOLINE
KpUTEPUU:

- KQUeCTBO BBITIOJIHEHUS pabOTHI;

- KayecTBO 0()OpMIICHHUS OTYETa 10 padoTe;

- KaYeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI TP 3aIIUTE PAOOTHI.

IpakTnueckoe 3ansitue Ne 1

Tema: PacueT u cocTaBiieHrne CXeMbl OOMOTKH SKOPS
Lenp pa®oTel: [loqyunTh NpakTUYECKUE HABBIKA B pacyeTe U COCTABJICHHUU
CXEeMbl OOMOTKH SIKOPSI

HOpSIIlOK BBINIOJIHCHUA 3aHATHUA:

1.O3HaKOMUTBCS C PEIIEHUEM TUIIOBOTO 33/1aHMs K TPAKTUYECKOU padoTe:
- yucio naszos Z =20
- YHCJIO TIOJIFOCOB 2p = 4
J171st MpOCTOi MEeTIeBOM ABYXCIOMHON OOMOTKH:
- PE3yJABTUPYIOIIMM AT U AT 110 KOJUIEKTOPY
V=Vk=1;
- YUCJIO [1a30B PABHO YMCILy CEKIIMA PABHO YHCITy KOJUIEKTOPHBIX IUIACTHH
Z=5=K=20
- IEpBbIM YACTUYHBIN 1IAr (IIMPUHA CEKIIMH )
Yi=Z/2p+b=20/4+0=5
CocraBnsieM 00MOTOUHYIO Tabauiy (Tabnuma 1.1)
HauynHaeM BBINOJHAT OOMOTKY C TIE€PBOM KOJUJIEKTOPHOW IUIACTUHBI, 3aTEM
yKJIaJbiBaeéM €¢ B mepBbii ma3z (puc. 1) . Jlns ompeneneHuss Homepa Tmasa, B
KOTOPBbI HYXHO YKJIAJbIBaTh KOHEI] CEKI[MU, K HOMEpY Ia3a, B KOTOPOM JIEKHUT
Hayayo cekuuu, npudasnsem Y1: 1+5=6. Konen cexuuu ykiaapiBaeM B 6 ma3 u
MPUCOEANHSEM €€ KO BTOPOM KOJUIEKTOPHOM IJIACTUHE, TaK Kak YK = 1, T.e.
MEXIy HayaJOM M KOHIIOM CEKIMH IO KOJUIEKTOPY JIEXKHUT OJHA M3OJISLUOHHAS
Npociiorika. BTopyro Cexkiyio HaYnHAeM CO BTOPOW KOJUIEKTOPHOM TJIacTUHBIL. J1jist
ONPEAEIIEHNUS] HOMEpA Ia3a, B KOTOPOM KOTOPBIM HYKHO YJIOKUTh HAa4dajl0 BTOPOU
CEKIIMU, K HOMEpY Ta3a, B KOTOPOM JIKUT HAdajo MEepPBOM CeKIUH, MpudaBiseM
V: 1+1=2. Hauano BTOpO# CEKIIUN HAXOAUTCS B Nazy 2.
B nanbHeiileM 0OMOTKa pacCUMTHIBAETCS MO TOMY K€ MPUHUHUIY (CMOTPH
obmoTtounyto Tabmuiy 1.1). Homepa cTOpoH cekiuid, Jie)Kalux BHHU3Y I1a3a,
CHa0KeHbl B 0OOMOTOYHOM Ta0JIULIE ITPUXOM.

2. BeINOaHUTS MHAMBUAYATBHOE 3aJaHUE:
Jlnst mpocToi JBYXCIOMHOM TETIeBO OOMOTKH SIKOPSl, MMEIOIIEH YHCIIO Ma30B
AKOps Z, YUCIJIO MOJIOCOB MAIIMHBI 2p pacCYUTaTh 1IAard, COCTABUTh OOMOTOUYHYIO



TAOJIMIy M BBIIOJHUTH PA3BEPHYTYIO CXEMY, PAacCTaBUTh IOJIOCA M INETKH, U
OIPENCITUTh UX MOJSIPHOCTh. HampapiieHne BpameHus U PeKUM PabOThl MallldHBI
IPUHATH TPOU3BOJIBHO. VICXOJHBIC JaHHBIC TPHHATH 110 BapHAHTy COTJIACHO
tabaune 1.2.

3.0TBEeTUTH Ha KOHTPOJIHHBIC BOIPOCHI

KouTtpojibHbIe BONPOCHI:
1. Yto HA3BIBAIOT CEKIIMEN OOMOTKH?
2. CBoiicTBa MpOCTHIX OOMOTOK?
3. [Tops10K BBIMTOTHEHUS TIETIICBOM OOMOTKH?

Taomuma 1.1

OOMoTOYHAast TabIMIa TPOCTOM METIEBOM OOMOTKH SIKOPSI MAIIMHBI TIOCTOSTHHOTO

TOKA

Howmep xonnexkTopHoii Howmepa nazos, B Howmep xonnexkropHoi
IJTACTUHBI, K KOTOPOH KOTOPBIX IJTACTUHBI, K KOTOPOH
MPUMNAsSHO HAYAJIO CEKIUU | JIEKUT CEKLIUS MpUNasH KOHEl CeKINH
1 1-6 2

2 2-T7 3

3 3-8 4

4 4-9 S

5 5-10° 6

6 6-11 /

7 7-12° 8

8 8-13 9

9 9-14 10

10 1015 11

11 11-16 12

12 12 -17° 13

13 13-18" 14

14 14 -19° 15

15 15-20° 16

16 16-1 17

17 17-2 18

18 18-3 19

19 19-4 20

20 205 1




Puc 1. Pa3BepHyTas cxemMa NOpoCTOM METICBONH OOMOTKH SIKOpSI MAaIllMHbI
MOCTOSTHHOT'O TOKa

Conep:xxkaHue oT4eTa:
1. Tema, 11esb pabOTHI U 3aaHUE COTJIACHO BHIOPAaHHOMY BapHUaHTY
2. Pacuer miaros 0OMoTKH
3. CocTaBUTh OOMOTOYHYIO TAOIUITy M HAUEPTUTH PA3BEPHYTYIO CXEMY

Hauaso ta0munsr 1.2

HcxonHble TaHHBIE K MPAKTUYECKOMY 3aHITHIO Nel

BapuanTt Yucno mazos Yucno map nomarocos
1 20 2
2 32 2
3 24 4
4 30 3
5 28 3
6 24 3
7 20 1
8 29 2
9 26 3
10 29 2
11 20 2
12 32 2




[Iponomxkenue Tabmauipl 1.2

13 24 4
14 30 3
15 28 3
16 24 3
17 20 1
18 29 2
19 26 3
20 29 2

BbIBOJ: mMONy4YWIIM MPaKTUUECKUE HABBIKM B pPacueTe U COCTABICHUU CXEMBI
OOMOTKH SIKOPSI
IpakTn4yeckoe 3anstue Ne 2
Tema: Onpenenenre napameTpoB MAIIUHBI IOCTOSTHHOTO TOKA
Lenp: IIpakTuyeckuM MyTeM HAYUYUTHCSA ONPENENATh MapaMeTPhl MAIUWHBI

ITIOCTOAHHOT'O TOKa

VicxoaHble TaHHbIC: (TaHHBIC IpeacTaBIeHbI B 30 BapuaHTax, HOMEp
BapHaHTa BEIOMPACTCS 110 TOPSAAKOBOMY HOMEPY B XKypHaJIe)

Hauaso ta0mums! 1

Hcxonnbie nanHble U1 pacyeTa napaMeTpoB T€HEpaTopa MOCTOSTHHOIO TOKA €
napayiieIbHBIM BO30YXICHHUEM

Neap | Py, | U, B | I, A | 15, A I, A |Rs,OM | R, OM | E, B Nuow | 2P,

kBT kBT
1 2,7 115 - - - 68,8 - 129 - 0,44
2 5 - - 1,92 23,62 - 0,78 - 0,88 -
3 - 230 69,5 - - 43 - 252,4 - 11
4 - - - 6,43 223,4 - 0,05 241,2 | 0,91 -
5 - 230 21,7 - 23,6 120 - 248,5 - 0,68
6 50 - 217 - - 35,8 0,05 - - 5
7 - 115 23,4 1,67 - - 0,56 - 0,86 -
8 9 - - 3,29 81,6 - - 124 - 1,6
9 - 115 78,3 - - 35 0,11 - 0,85 -
10 16 230 - 5,35 - - 0,3 - 0,89 -




[Tponomxkenue Tadauibl 1

Ne Py, Uy, (P I PP I Ry, Rs, |E,B| N |a|p | D BO My,
Bap | kBt B A Al A | Om | Om 00/MUH
11 - - - 40 - [ 025| 46 |125| 96 | - | 2 | 0,015 1350
12 | 16,5 | 115 - - 8 0,1 - - 1124111 - 1000
13 - 230 - 20 - 02 | 115 | - |19 (2| - | 0,073 980
14 | 25,3 - 110 | - - 1015 | 55 - - 2 | 4| 0,025 980
15 - 115 | 100 | - - | 008|115 | - [240 2| 2 - 1500

16 | 2,63 - - 25 | 2 - - 1201480 | 1|1 | 0,02 -
17 10 - - - - - 50 - 60 (2| 4 | 0,042 1440
18 5 440 | 22 - 2 - - [240] - 112 | 0,018 960
19 - - 80 - 4 10,12 - - |124 12| 2| 0,148 -
20 - - 20 | 22 - - 220 |460| 294 |4 | 4 | 0,06 -

Hauaso taOmums! 2

PacueTHbie (bOpMYJII)I AJI1 OIIPCACIICHUSA OCHOBHBIX IIApaMCETPOB MalllMH
IIOCTOAHHOT'O TOKa

HanmenoBanue BenuunH ([PopMyJisl [TpunsATEIE 0003HAYCHHS
1 2 3
- | — TOK MaIuHEL, A;
MormHocTs, KBT P=UID 3 P
U — BHelHee HamnpshkeHue, B;
= I — la — TOK sIKOpS;
Toxk reneparopa u I=1,— iy P .
I =1 +i [B — TOK mapajuiebHOH 0OMOTKHU
nBuraTens, A nB a T ig
BO30YKACHHUS, A;
= F— Ra — cymMma conpoTHuBIICHHIT
Brenmee U.-= E— LXR, ﬂzKopHoﬁyuenH 01\12'
HampsbKkeHue, B = F+ ’ ’
p ’ U= E+ LER, E — OJ1C mammunsl, B;
N p N — 4ncI0 TPOBOAHUKOB OOMOTKH
E= a Eﬁ SIKOPST; §
_ A — YHCIIO T1ap MapajuleIbHBIX BETBEH
S/1C, B E= C, n® p 11ap
Np B 0OMOTKE SIKODSI;
C,= [P — YHCJIO I1ap MOJIIOCOB,
a6l ’

N — CKOpPOCTh BpallleHus, 00/MHUH.

ConpoTHUBIEHHUE SIKOPHOU
mers, Om

IR, = Rqg+ Ro + Ry

D — MarHUTHBIN MMOTOK Mapbl
MOJTFOCOB, BEOED;

Rs1, Rc, R1o6. — conpoTtuBnenus
OOMOTKH SIKOPSI, TOCTIE0BATEIHHOM
O0OMOTKH BO30YXJIEHUS U

ITO0AaBOYHEIX OIIOCOB, OM




ITponomxkenue TadauIbI 2

COMPOTHUBIICHUS LIETIH
sxopsi, OM

UHDH
ER, = B(1 — Nyond 7

HOM

1 2 3
3HadeHue ko3 duimenra 3
. NBUTATENCH pa3IMyHOro THIIA
OpUEHTHPOBOYHOM
BO30Y>KICHHUS: 17151 HE3aBUCUMOTO U
BHAYCHUE

[apajlyIeIbHOTO BO30YXKIECHUS
p=0,5;

utst emeranaoro $=0,6;

st mocnenoBatenbHoro $=0,75;

KIIJI nurarens u
reHeparopa

_ P
nﬂa_m
AP
e =L~ g7
_y_ _ZAP
Ty UT+3AP

> AP — cymmapHbIe ToTepH B
MalnuHe, KBT;

CyMMapHbIe 0TepH,
kBT

FAP = AP, + kAPy + k2 AP,
AP, = APy + AP,y + AP +
+ AR, Benr T AP, nob

P,
P:HUM
APy = Lyou Uy

k; =

APX — motepu X0J0CTOro Xo0/1a
MAaIIHBI WA TIOCTOSTHHBIC TIOTEPH,
KBT;

APB — morepu Ha BO30yX1€eHUE,
KBT;

APMmex. — MEXaHUYECKHUE TTOTEPHU Ha
TpEHUE B MOIIMITHUKAX U O
KOJUIEKTOp, KBT;

APCT. — MarHuTHBIC TTIOTEPH B CTAIN
sIKkopst, KBT;

APBEHT. — BEeHTWJIALIMOHHBIC TTOTEPH,
KBT;

AP1106. — 1060aBOYHBIC ITOTEPH.

B HEKOMITEHCHPOBAHHBIX MAIIMHAX
AP106. = 1%PHoM, B
KomneHcupoBaHHBIX 0,5%, kKBT;

k3 — k03¢ punmenT 3arpysku;

AUt = 2 B 111 rpaUTHBIX IETOK;
AUm = 0,6 B

TUIsL METaJIOTpaUTHBIX;

[IepemeHHbIE IOTEPH

APy = I3, 5(Ry + R)

HoMuHaNbHBIN
BpAILIAFOIIU A
MOMEHT, KI'M

CM — KOHCTPYKTUBHAsI IOCTOSIHHAS
MOMEHTA;
@D — MarHUTHBIN MOTOK, BeOED;

[IepemeHHbIE TOTEPH

HomuHamsHBII
BpalaroIun
MOMEHT, KI'M

Myon = 975 -210M
"H'DN
Myonw = GPI,
AP = I (R, + R)
Myon = 975
HOM
Myonw = GPI,

CM — KOHCTPYKTHBHAS TIOCTOSTHHAS
MOMEHTA;
@® — MarHUTHBIN MOTOK, BeOep;




[Tponomkenne TaduIb! 2

1 2 3
PacueTHbIe C
— e
KO3 HUITUEHTBI i G, =
IBUTATEIS 1,05
TapauIeNbHOTO Ce = 1,05C,,
BO3OYXICHUS
CkopocTHas U E‘Ra I
XapaKTEePUCTHKA n= CD ‘e
nBUATaTEeIs ¢ Cf
Q) HMCKYCCTBEHHas CKOpPOCTHAs
U IR, + R
a)n= _ o6 XapaKTePUCTHKA TPH  BBEIACHHH
(ol cC.D 2 |[106aBOYHOTO
conpoTtuBiieHus R100.
ICKyCCTBEHHBIC U LR, +aR, s P g
K OPOCTHEL 6)n= o I, [HocmenoBaTenbHO B LEIb SKOPSE;
o EKTe HCTHKI e Ecﬂf 0) WCKYCCTBEHHass CKOPOCTHas
p P R, XapaKTePUCTHKA JBUTATEIS TIPH
o= R R [IIYHTHPOBAHUHU SIKOPSI JIBHTaTEIIs
+
A conpoTuBJieHHEM Ri;
0. — KO3 PUITMEHT ITYHTUPOBAHUS.

Meroauka pemenus 3axa4 (MpuMepbl)

IIpumep 1. T'eHepatop ¢ mNapamieabHBIM BO30YKJIEHUEM pACCUUTAH Ha
Hanpsokenue U,=220B u wumeer conportuBieHue oOMoTku  sikops R,=0,1 Owm,
conpoTuBieHue 0oOMOTKH B030yxneHus R,=110 Owm. I'eneparop HarpyxeH Ha
conpotusienue R,=1,1 Om, KIIJ] n, = 0,85. Onpenenuth TOKM B OOMOTKE
BO30YKIEeHMs, B OOMOTKE SKOps, B HarpysKe; 3JIC. TE€HepaTropa; MOJEe3HYIO
MOIIHOCTbh; MOIIHOCTh JBUTraTelisd [JIsi BpAILCHHS TEHEpaTopa; >SJIEKTPUUECKHUE
OTEepPH B OOMOTKAX KOs U BO30YKIEHHsI; CyMMapHbIe OTEpU B TeHEpaTope.

Pemenue:

+ 1.Toku B 00MOTKE BO30YKJICHHUS, HATPY3KE U SIKOPE:
T I Uy 220,

¢ R, 110
In Is ’
[]ijﬁ I l = o =22 _p00p
R, 11 .
d | g=1g+1,=2+200=202 A.
- 2. DJIC reneparopa:
In=In+1s E=U o+ 15Rq=220+202-0.1=240B

3. Tlone3Has MOLIHOCTD:

P2=Unon! In=220 . 200 = 44 000 Br = 44 kBt
4. MoIIHOCTh JBHWraTels, HeoOXOaMMas IS BpallleHHs reHepaTopa:

P1=P2/7,_ 44/0,85 = 52 kBr.

5. DnekTpuyeckue noTepu B 0OMOTKAX SIKOPSI U BO3OYXKACHUS:



Pog =12.R, = 2022 -01=4080Bm = 4,08xBm
Ps = 12R, = 27 -110 = 440 Bm = 0,44xBm
6. CYMMapHI)Ie HOTepI/I MOIIHOCTH B FCHGp&TOpC:

2P=P1-P2=57-44=3

kBT.

IIpumep 2. ['eHepaTop ¢ HE3aBUCUMBIM BO30YK/I€HUEM pabOTaeT B HOMUHAILHOM
pexume nipu Hanpspbkennu Ha 3axumax U,=220B. ConpoTuBineHue 0OMOTKH SIKOPS

+ +

n{ ] }ﬂ Jﬂg

In=In

R,=0,20Mm; o0moTKH BO30yxnmeHuss R;=55 Owm.
Hanpspkenue s nutanus nenu Bo30yxaenus U,=110
B. I'eneparop nMeer miects noiwocoB (2p=6). Ha sikope
HaxonaTrca N=240 npoBOJHMKOB, 00pa3yrolmuX IIECTh
napajuiesibHbIX BeTBed (2a=6). MarHuTHbIi TOTOK
nomoca ®=0,05B6. HomunanbHas yacToTa BpalleHUs
saxopst Ny=1200 06/mun. Onpenenuts IJIC renepatopa;
CHIIy TOKa, OT/IaBaeMOTO IMOTPEOUTENt0; CHUJIy TOKa B
OOMOTKE  BO30YXXJICHHS; MOIIHOCTb, OTJaBacMYIO

IrCHCpPaTOpOM; COIIPOTHUBJIICHUC HAI'PY3KHU.

Pemenue:
1. 3J1C reneparopa:

.2 p-n-N 0.05-3-1200-240

=240B

60-a 60-3
2. Cuna Toka, oTAaBaemasi moTpeOUTENIO:

_E-U _ 240-220

=100

l2=1n

Ra

A.

3. Cuia Toka B 0OMOTKE BO30YKICHUS:

le=Ug/Rg=110/55_ 5 o

4. OtnaBaemasi FEHEPATOPOM MOIIHOCT:

P2=Unouln=220.100 =

22 000 Bt = 22 xBr.

5. ComnpoTuBieHue Harpy3ku (moTpedurens):

Ry, =U yyon ! 15, =220/100 _

2,2 Om.

HOpSII[OK BBIINIOJITHEHUSA 3aHATUA .

Ucnionb3yst popmyinbl Tabnuibl 2 U1 METOAMKY pacdera u3 MPUMEPOB, IO
3aJJaHHBIM 3HAQYEHUSM TIE€HEPATOpa MOCTOSHHOIO TOKa OIPEIECIUTh NapaMeTphl,

OTMEYEeHHBIE B Ta0uIe |
13 IPUMEPOB.

BriBoa: mpakTHueckum
MMOCTOSSHHOTO TOKa

npoyepkamu. Penenus nponuIroCTpUpPOBATh CXEMAMU

MyTCM HAYUYUJIUCh OIPCACIIATL IIapaMCTPbl MAlIHWHBI



IIpakTnueckoe 3ansaTue Ne 3

Tema: Onpenenenue napameTpoB TpaHchopMaTopa
enb: [IpakTHyeckuM NmyTEM HAYUMTBCS ONPENEIATh HNapamMeTpbl MAIIWHbI
ITOCTOSTHHOI'O TOKa

Tabmmma 1
HCXOI[HBI@ HJaHHBIC K IIPAKTUYCCKOMY 3aHATHIO
Ne THII SH, Uln, | U2H, UK, APo, APxk, B Coso
Bap kBA kB kB % Bt Bt
1 TM -160 160 6 0,23 4,5 650 2650 0,8 0,9
2 T™ - 40 40 10 04 4,7 140 880 0,6 0,9
3 TM1000 1000 10 0,69 6,5 2100 12200 0,8 0,8
4 T™M -100 100 35 0,4 6,5 465 1970 0,5 0,7
5 T™ -160 160 35 0,4 6,5 650 3100 0,6 0,9
6 TM 250 250 35 0,4 6,5 960 4800 0,8 0,8
7 TM - 400 400 35 0,4 6,5 1750 5900 0,9 0,8
8 TM - 100 100 10 0,4 4,5 340 1970 0,7 0,9
9 TM - 160 160 10 0,4 4,5 540 2650 0,6 0,8
10 T™ - 250 250 10 0,4 4,7 780 3700 0,5 0,9
11 T™ - 25 25 10 0,4 4,5 120 600 0,7 0,8
12 T™M - 40 40 10 0,4 4,7 170 880 0,6 0,9
13 T™ - 63 63 10 0,4 4,6 250 1280 0,8 0,95
14 T™ - 25 25 6 0,4 4,5 155 600 0,9 0,9
15 T™ - 63 63 10 0,23 4,5 305 1280 0,8 0,8
16 TM 1600 1600 35 11 6,5 3100 16500 0,7 0,8
17 TM - 100 100 6 0,4 4,5 420 1970 0,8 0,8
18 T™M - 160 160 10 0,23 4,5 650 2650 0,7 0,8
19 TM - 400 400 10 0,69 55 1210 5500 0,8 0,9
20 T™M - 160 160 10 0,69 4,5 650 2650 0,5 0,8
21 TM 2500 2500 35 11 6,5 4350 23500 0,7 0,7
22 T™M - 250 250 6 0,23 4,5 945 3700 1 0,8
23 TM - 400 400 6 0,4 4,5 1210 5500 0,9 0,8
24 TM 1000 1000 35 0,69 6,5 2350 12000 0,7 0,8
25 TM - 630 630 10 0,4 55 1310 7600 0,9 0,8
26 T™ - 25 25 6,3 0,23 4,5 155 600 1 0,9
27 TM - 100 100 20 0,4 6,5 535 1970 0,6 0,8
28 TM - 400 400 10 0,23 4,5 1210 5500 0,7 0,9
29 TM - 630 630 35 6,3 6,5 1600 7600 0,7 0,9
30 T™ - 40 40 6 0,23 4,5 220 880 1 0,9

HOpﬂI[OK BbINNOJIHCHUA 3aHATHUA:

1.O3HaKOMUTBCS C PEIICHUEM TUIIOBOTO 3aJaHus K IPAKTUUECKOM padoTe:



™™ — 160 OnpenenuTs:

Su =160 kBA HK-?
Un=6xB 2) hi, bu - ?
U,u=0,23 xB 3)U,-?

Uk% =4,5 % 4)yn-?

APo = 650 Bt 5) r1, 2, X1, X2 -?
APx = 2650 Bt

=0,8

Cosp2=0,9

CxeMa COeTMHEHHI 00OMOTOK: «3BE€3/Ia»n— «3Be3/1a C HYJIEBHIM BBIBOIOM»-
['pymma - 0

Pemenue:
Uiy 6
Koaddunument tpanchopmanuu: K = Ul =5 =26
2H ’
Toxu B 0OMOTKaxX TpaHcgopmartopa:
. Sy 160
a) MepBUYHBIN  I1y T = 136 = 15,4 A
"Uin » /57
. Sy 160
a) BTOpUYHBIA [y ey =402,1A

Uy  1,73:0,23

Hanpsioxenue Ha 3aKuMax BTOPUYHOM OOMOTKHU:

U= U,,—4U,=230- 6 =224B,

AUzo-vU,,  2,67-230
100 100

M3MeHeHne HanpsKeHNsI B POLEHTaX:

AU, % = B(Uyc% - cos@y + Uy % - sing;) = 0,8+ (1,66 0,9 + 4,18 - 0,44)

rae AU, = = 6B — u3MeHeHHe HallpsKeHUd

= 2,67%
AKTI/IBHaH COCTaBJIsIrOIIIAS HaprDKeHI/IH KOpOTKOFO 3aMBIKAHHS B HpOHeHTaXZ
AP, 2650
AU, % = = 1,66%

10-S, 10-160
PeaKTI/IBHaH COCTaBJIAIOIIAA HAIIPAKCHUA KOPOTKOI'O 3aMBbIKAHM:A B IIPOLICHTAX:
Up% = U %2 — Uy %% = /4,52 — 1,66% = 4,18%
sing, = /1 — cos2¢p, =/1—0,92 = 0,44

KIIJI Tpancdopmatopa:
p Sy cosp, 0,8-160-0,9

T3S, ~cosp, + AP, + B2 AP, 0,8-160-0,9 + 0,65 + 0,82 - 2,65

= 0,98

Cxema 3amelnieHust oqHou (a3zbl TpaHchopmaTopa B pexxume ornbITHOro K.3.

a) ¢aznoe Hanpsxenue K.3.
U%-U;,  4,5-6000
= = = 156B

U.. = — —
" J3-100 1,73-100

0) daszusrii Tok K.3.
.= 1;,— AUy=154A
B) nosHoe conpoTuBiienne K.3. oqHol dasel



Ugp 156

= = =100
=T T 154 M
') aKkTUBHOE conpoTusieHue K.3.
AP, 2650
= = = 7
"=3 T3 1542 > OM

1) peakTuBHOE cornportusienue K.3.

X, =22 —12 =102 —-3,72 = 9,3 0m
€) JCHCTBUTEIbHBIE COMPOTUBICHUS OOMOTOK MEepBHUYHAs OOMOTKA aKTHBHOE
COMPOTHUBJICHUE

, e 37
n=nr =E=7= 1,85OM
peaKTI/IBHOC COHpOTI/IBJ'ICHI/Ie
. X 93
X1 = Xy =?=7=4,650M
BTOpI/I'—IHaH O6MOTKa dAKTUBHOC COHpOTI/IBJ'IeHI/Ie
_T2 _185 = 0,003 0
2Tz T 6 T M
peaKTI/IBHOC COHpOTI/IBJ'ICHI/IC
_ X% —4’65—00070
2Tk T 062 T M

2. BpimonHuTe  MHAMBUAYyalbHOE  3aJaHHUE: i tpexdazHoro
TpaHchopMaTopa, TUIl UXapaKTEPUCTHUKHA, KOTOPOTO 3aJIaHbl, I PeKUMa PabOThI,
3alaHHOTO KOodhduimeHToM Harpy3ku B u kodpduimentom mourHocTH Cosey,
ompenenuth: 1) kodpduiment Tpanchopmanuu; 2) TOKH B OOMOTKax
TpaHchopmaropa; 3) HampspKeHHe Ha 3axkumax BTopuyHOM oOMmoTku; 4) KIIJ]
Tpanchopmaropa; S5) HadeptuTh i ombita K.3.  cxemy 3amMerneHus
Tpanchopmaropa g OAHOM  (Ga3bl W ONPENEIUTh  JCHUCTBUTEIBHBIC
COTPOTHUBIICHUSI 0OMOTOK, CUUTAsSL, YTO 1, = 1, U X1 = X.

VcxomHbIe TaHHBIE IPUHSATH TI0 BAPUAHTY COTJIACHO Tadsmiie 1.

3. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.
KoHTpoJibHBIE BOIIPOCHI:
1. Kak onpenennTs napaMmeTpbl CXeMbI 3aMEILEHUS ONIBITHBIM ITyTEM?
2.UT0 OTHOCAT K OCHOBHBIM NAaCHOPTHBIM M  KaTaJOXHBIM  JTaHHBIM

TpaHnchopmaropa?
3.UTo Takoe BHEUIHsS XapakTepucTuka? UTo MOXKHO 1O HEN ONpeIeIUTh?



BI)IBOI[I MNPAaKTHYCCKUM IIYTCM HAYUUIUCb OIPCACIIATE IIapaMETpPbl MalllMHbI
IIOCTOSAHHOI'O TOKA.

IIpakTH4yeckoe 3ansitue Ne 4

Tema: Onpenenenre napaMmeTpoOB aCHHXPOHHOTO JBUTATEIS
Hens: IIpakThueckuM IyTeM HAY4YUTHCS  ONPENENATH  MapaMETPBI
ACUHXPOHHOTO JIBUTATEIs

3ananue:

TpexdaszHplii aCUMHXPOHHBIM JIBUTATENIhb BKIIOYEH B CETh C JIMHEHWHBIM
HanpsokeaueM U, =380 B, ugactota Toka craropa f = 50 I'u, xosddumment
MOJIE3HOTO IEUCTBUSI aCHHXPOHHOTO JBUTATENSI PAaBEH 1), KO3 DUIIMEHT MOLITHOCTH
paBeH cos ¢. Ilosie3Hass MOITHOCTH HA Bally ACUHXPOHHOIO JIBUTATEN paBHA Poy,
CKOpPOCTh BpalICHUsI POTOpa paBHA Nyy. ONPEAEIuTh aKTUBHYIO MOIIHOCTBH Py,
NOTPEOJIIEMYIO0 ACUHXPOHHBIM JIBUTATEIEM U3 CETH, HOMUHAJIBHBIN TOK JBUTATENS
l1x, CKOPOCTH BpalleHUsT MAarHUTHOTO TOJISI OOMOTKHM CTaropa Ny, YUCIO Map
MOJIFOCOB P, CKoJbxkeHue s U yactoty IDJC obdmoTku portopa f;, HOMUHAIBHBIN
BpallalOMi MOMEHT Ha Balxy M,,. JlaHHBIE 711 CBOETO BapHWaHTa B3SATb U3
Tabmuel 1.

Tabmuma 1
Bapuant Pou, KBT N2y,00/MUH n, % Cos @
1 4 1430 84 0,84
2 5 1440 85 0,84
3 6 1450 86 0,84
4 7 1460 87 0,84
5 4 1470 84 0,84
6 5 1480 85 0,84
7 6 1490 86 0,84
8 7 1500 87 0,84
9 4 1510 84 0,84
10 5 1520 85 0,84
11 6 1530 86 0,84
12 7 1430 87 0,84
13 4 1440 84 0,84
14 5 1450 85 0,84
15 6 1460 86 0,84
16 7 1470 87 0,84
17 4 1480 84 0,84
18 5 1490 85 0,84
19 6 1500 86 0,84
20 7 1510 87 0,84




HOpﬂHOK BbINNOJIHCHUA 3aHATHA:

1. OmpeneneHue akTUBHOM MOIIHOCTH, TMOTPEOISIEMON ACHHXPOHHBIM

JIBHUTI'AaTCIIEM U3 CCTU

_ PzH - 100% _

iH— - -
n

2. OnpeniesieHMEe HOMMHAJIBHOTO TOKA IBUTATEIIA

Py _
V3 - Uiy * COS @

3. OnpenenieHre CKOPOCTH BpallleHUsI MATHUTHOTO MOJIS CTaTopa.
N1x=150006/MuH.

Ly =

4. OnpeneneHue yncia mnap noJirocoB

60f
P Niy
5. OnpeneneHue CKOJMbKEHUS
Ny — Nay
S=— =
N1y

6. Onpenenenue yactotsl /IC 0OMOTKH poTOpa
f,=f1s=
7. Onpenenenre HOMUHAJIBHOTO BPAIIAIOIIEro MOMEHTA HA BAITy

9550P2H
Bp —

Noy

BrIBOA: MpakTUYECKUM MYyTEM HAYUYWIMCH OMPEAECTATh MapaMeTPbl ACHHXPOHHOTO
JIBUTATEIS

IIpakTuuyeckoe 3ansaTue Ne 5
Tema: Onpenenenrie napaMmeTpoB CUHXPOHHOTO T€HepaTopa
[enb: TOpakTHUYECKUM TNYTEM  HAYUYUTHCS  ONPEACNSTh  MapaMeTpbl
CUHXPOHHOT'O reHepaTopa

HOpﬂlIOK BBINIOJIHCHUSA 3aHATHUA:

1. O3HakoMUTBCA € 1a0OPATOPHOUN YCTaHOBKOM
2. Onpenenutb 3kciepuMenTanbio y CI:



X d - momHOe CMHXPOHHOE WHIYKTHBHOE COMPOTUBIIEHUE MO MPOJOIBHOM
ocH;

X ( - HOJIHOE CUMHXPOHHOE WHIYKTHBHOE CONPOTUBIIEHUE MO IMOMNEPEUHOU
ocH;

DnekTpuyeckas cxema i onpenesnenus X d u Xq mo Metoxy
CKOJIbYKEHUS

NP1

Vi

. U X
X,y =—7— Om: Xy, =24
N2 min ZH
. U . ¢
_}iq :%_ OM: X, =—9 oe.
VI pax ZH

Xl - HHAYKTHUBHOC COIIPOTHUBJICHHUC HpHMOﬁ IIOCJICAOBAaTCIbHOCTH,
X 2 - HHAYKTHBHOC COIIPOTHUBJICHHC O6paTHOﬁ IIOCJICAOBAaTCIbHOCTH,

DneKkTpuyecKas cxema i onpejeneHus X 2 u3 onbita 2-x (pazHoro
KOPOTKOTO 3aMbIKaHUs

Wi




_—_— .
ry = :'_7_ 11— 9! J*. On: y :I-rﬂ. 0.e.
- I w2 A3 V Ul w2 - U Ho

Xo - MHIYKTUBHOE COMPOTUBJIEHUE HYJIEBOM MOCIEA0BATEILHOCTH;

BJIGKTpI/I‘IeCKaH CXEMa IOJId OoIpCACJICHU COIMPOTUBICHUSA TOKOM HYJIC-
BOU IMOCJICAOBAaTCIBbHOCTH

PW1

Fl
2
Ul
U . . B
Zy = OM: rg= . Om: X :\;'Zé —7y - OM:
Mg 31§

* N s X

Ty =—2 0. Yo=Y oe

0 7 0

H Zy

Xoa - "HIyKTUBHOE CONPOTUBIICHUE PACCESHUS.

3. IIpoBecTH ONBITBI XOJOCTOrO XOJAa KM KOPOTKOTO 3aMbIKAHUS IS
IOJy4€HUsT COOTBETCTBYIOLIMX XAPAKTEPUCTUK U  ONPEHECICHUS [0 HUM
VHAYKTUBHBIX CONIPOTUBIICHUI IIPSIMOH, oOpaTHOM u HYJIEBOU
IIOCJIEIOBATEILHOCTEM.

4. TIpoBecTd CpaBHEHHUE MOJYYEHHBIX MMAPAMETPOB U CIEJIaTh OCHOBHBIC
BBIBOJIBI.

BBIBO/I: PAKTHUECKUM MYTEM HAYYHJIMCh ONPEACIATh IMapaMeTpbl CHHXPOHHOTO
reHeparopa

IIpakTnuyeckoe 3ansarTue Ne 6
Tema: OueHka Harpy304HOM CIOCOOHOCTH TpaHC(HOPMATOPOB
Llenp: mMpakTUYECKUM IyTEM HAYUYUTbCS OIICHMBATh HArpy304HYIO
CIIOCOOHOCTH TpaHC(HOPMATOPOB
Iopsiaok BHINOJIHEHUS 3AHATHS
1. BpmmucaTe HCXOAHBIE JI@aHHBIE COTJIACHO BapuaHTy (Tabmuua 1) u

BBEIYCPTUTH CXEMY IICTIH.
2. O3HaKOMUTHCS € TapameTpaMu oHoha3HOTO TpaHchopMarTopa.



3. BBIMomHUTE pacyeT HEM3BECTHBIX MTAPAMETPOB, OTMEYCHHBIX B TaOmuIe 1
pOYEpPKaMHU.

4. B 3akmOYCHWH KpaTKO ONUCaTh MPHHIUN JIEHCTBHS W BUJBI
TpaHCPOPMaATOPOB.

Ilpumep pacuema
Jlano:
-HOMHUHAaJIbHAast MOIITHOCTh Sy =100 BA,
-HOMUHAQJIBHOE TIepBUYHOE HanpskennelU, ;=220 B;
-HOMHUHAJIbHOE BTOpUYHOE HanpsokeHueU,y =22 By
-aKTUBHAsl MOIIIHOCTh Harpy3kuP, =48 Bm
-peaKkTUBHAsi MOIIHOCTh HAarpy3kuQ, =36 sap;
-MOILIHOCTb MOTEPH B CTAIM cepaeuHukalcm=7,3 Bm;
-MOIIIHOCTh MOTEPb B OOMOTKaX NMPU HOMUHAIbHOWHATPY3KePMH=5,66 Bm.

Onpedenums:

-k03(¢duUlIMeHT TpaHchopmaluu TpanchopmaTopa;

-II0JIHYH0 MOIIHOCTb Harpy3KH;

-K03(UIIMEHT MOIIHOCTH HArPy3KH;

-K03((ULKMEHT HAarpy3Ku TpaHcpopMaTopa;

-KI1/] TpancdopmaTopa npu HOMHUHAJIBHOM Harpy3Ke;
-HOMHUHAJIbHBIE TOKH B OOMOTKax TpaHc(opmaTopa;

-TOKH B OOMOTKax TpaHc(opmaTopa rnpu GakTHUECKOW HAarpy3Ke;
-[I0TE€PU MOILHOCTH B TpaHcpopMaTope Mpu GaKTUUECKOW HArpy3Ke;
-KI1/] Tpancdopmaropa rpu pakTHUECKOW Harpys3Ke.

Ilopsaodox pacuema

1. Koapurment tpancdopmanuu tpanchopmaropa
u 220

K=—2E=-""=]p
Uy 22

2. IlonHas MOUIHOCTh HArpy3KH, MUTAKOUIEICS SHEPTUe OT BTOPUYHONW OOMOTKH
TpaHcpopmaropa

S, =P} +0? =487 + 367 =60 B4

3. KoaduimeHT MOIHOCTH Harpy3Ku

P, 48
COSPy=—*=—=
P2 s, 60
4. Koo dunmeHnt Harpysku Tpancopmaropa
Koy =200 ¢
Sy 100

5. KIIJI TpanchopmaTopa nmpu HOMUHAJILHOM HArpy3Ke

E



Py 3 S -cos@, _ 100-0.8

= = = =086

Her

6. HomunanbHbie TOKH B 00MOTKaxX TpaHchopmaTopa
Sy 100

IJH'??H 22&‘&,86
Ly=22 19 _ 4554
Uy 22

7. Toxu B 00MOTKax TpaHchopMaTopa nmpu (HaKTHIECKON Harpy3Ke
=11y Kar=0528-0,6 = 0,317 A;

L= Ly Kyr = 4,55-0,6 = 2,73 A.

8. ITorepu MOHOCTH B TpaHChOpMaTOpe mpu HaKTUYECKOH HArpy3Ke
AP =Per +Pyg Ky~ =7,3+53,660,6° =9,34 Bm

9. KITJI Tpanchopmaropa npu GpakTUYECKON Harpy3Ke
P, 48

N = = = 0,837
P,+4P 48+9,34
Tabmuma 1
Hcxonnbie naHHBIC 71 pacyeTa
1 2 3 4 5 6 7 8 9 10
BapuaHT 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
Sy - 1270 - 500 | 1500 | 4000 | 400 - - 600
s B - - - - - - - - -
g B 100 - - - 5800 - - 300 180 100
Uy 10 100 220 127 120 127 - - 36 10
K - |25 [818] - - - o4 | 44 | - -
Kaur - - - - - - 083|068 | - -
O.eap | 225 | - | 250 | - | 590 | - - 120 [ - -
cos @, - |08 | 06 | 087 - 1 - o073 1 | 093
Iig - - - 17| - - |26 | - - | 125
Ly 25 - 35| - - - - - | 35 -
| - - - - - |96 | - - - -
I, - - - - - - - - - -
He - o095 [0094] - - - Joe2| - - | 0.96
n - - - - - o097 | - - - -
P 375 T00 - 260 850 | 2100 - - 72 432
Per | Bm| 232 | 938 - 182425 - [ 212 14 | 41 11
Prm 4,8 - 24 17 27,9 50 10,4 7.3 1.69 -

Conep:xanue oTuera:



1. Tema u 1ieab 3aHATHS

2. 3amanue

3. UcxoaHble TaHHBIE

4.Cxema BKIIOUEHUS TpaHchopmaTopa
5. PacuetHas yacThb

6. BriBoz

BLIBOI[I IMPAKTHYCCKUM IIYTCM HAYYHIIUCh OLNCHHUBATHL HAI'PY304YHYIO CITOCOOHOCTH

TpaHchOpMaTopoB

IIpakTnueckoe 3ansaTue Ne 7

Tema: Be160op MOIIHOCTH TpaHC()OPMATOPHOM MOICTAHLIUN

Lenp: mNOMYyYNWTh NPAKTUUYECKME HABBIKK B  BBIOOpE
TpaHc(HOPMATOPHOU MOACTAHIIUN
YcrpolicTBo cuinoBoro Tpanchopmatopa cepun TM
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2 1 14

1-  xpaH s civMBa Macia,

2,3 — KpaH U KOpIryc TepMOCU(POHHOTO UIBTPA,

4 — BO3AyXOOCYIIIUTEb,

5 — Macioykasareb,

6 — BbIxJIONHAs TpYOa,

{ — pacuupuTeNb,

8 — kphIka Oaka,

9, 10, 11 — BeBoasI 0OMoTOK BH, HH 1 HyneBoi Toukw,
12 — mpuBOA perymsTOa HAMPSIKEHNUS,

13 — snekTpoTepMoMeETp,

MOIIIHOCTH



14 — kaToK.

Tabauma 1
Texanueckue nannpie Tpanchopmaropos ['TITT
TPAHCOOP- Homunans- HomunansHoe [Torepu Hanpsoxe- Tok
MATOP Has HaInpsHKeHUE KBt HHE X.X.
MOIIHOCTb, 00MOTOK K.3.U I HOM.,
kBA BH HH Xx | K3 K.3.% A
TM-250/6-10 250 6; 10 0.23; 0.4, 0.94 | 3.7 4.5 2.3
TM-400/6-10 400 6; 10 0.69 121 | 55 4.5 2.1
TM-630/6-10 630 6; 10 0.23; 0.4, 168 | 85 4.5 2
TMH-1000/6-10 1000 6; 10 0.69 2.1 11 5.5 1.4
TMH-1600/6-10 1600 6; 10 0.23; 0.4, 2.8 18 5.5 1.3
TMH-2500/35 2500 10; 35 0.69 6.2 25 6.5 3.5
TM-4000/35 4000 10; 35 0.4; 0.69 85 | 335 6.5 3
TM-6300/35 6300 10; 35 0.4; 0.69 12.3 | 46.5 6.5 3
TM3-630/10 630 6; 10 6.3 1.4 5.6 6.2 1.8
TM3-1000/10 1000 6; 10 6.3 2.1 9.7 6.2 1.4
TM3-1600/10 1600 6; 10 6.3 2.8 14 6.2 1.3
TC3-250/10 250 10.5 0.4 1 2.8 5.5 3.5
TC3-400/10 400 10.5 0.4 1.3 5.4 5.5 3
TC3-630/10 630 10.5 0.4 2 7.3 5.5 3
TC3-1000/10 1000 10.5 0.69 3 11.2 5.5 2.5
TC3-1600/10 1600 10.5 0.69 4.2 16 5.5 2.5
T/1-10000/35 10000 38.5 0.69 12.3 65 7.5 0.8
TJ1-1600/35 16000 38.5 0.69 17.8 90 8 0.6
TMH-2500/110 2500 110 0.69 6.5 22 10.5 1.5
TMH-6300/110 6300 110 6.3; 10.5 13 49 10.5 0.9
TJIH-10000/100 10000 115 6.3; 10,5 18 60 10.5 0.9
TJITH-16000/110 16000 115 6.6; 11 26 96 17 1
TJITH-25000/100 25000 115 6.6; 11 36 140 17 0.9
TJITH-40000/110 40000 115 6.6; 11 50 200 17 0.8
TJITH-63000/110 63000 115 6.6; 11 70 290 17 0.7
6.6; 11
6.6; 11
6.6; 11

3amanue:

pacCcuyuTartb MOIIHOCTD,

OIIpCACIINTL KOJIHMYCCTBO,

BBIOpaTh THUI
tpanchopmaropoB [TIII ¢ yyeTtom kaTeropum mnOTpeOUTENEH, YCTAHOBICHHOU
MOIIIHOCTH 00opynoBanus, kodpduiumenta cmpoca Kc u MomHOCTH COSO.
Tpanchopmaropst I'TIIT paGoTarot pazaenbHO.




Ta0muma 2
YcranoBieHHOE 000pyI0BaHUE

Kareropus O6opynoBanue Y CTaHOBIL Koad. Cosp | Tgo

10 HAJIE)KH. MOIIHOCTh, KBT | crpoca

AJEKTPOCHAOK. Kc
1 IMoawem 3000 0,8 0,8
2 BenTunsitopsr 2x90 0.8 0,8*
1 Bonootnus 4x200 0,8 0,8
2 ITonzemuas no0krya 650 0,45 0,45
3 [Moxrorour. pad. 300 0,35 0,35
3 PPM u ABK 100 0,2 0,2
2 Kowmrp.ycTaHoBku 4x500 0,8 0,8*
3 JpoOHI. KOMILIEKCHI 700 0,8 0,8
3 DKCKaBaTOPBI 800 0,8 0,8*
3 HapysxH.ocBenienue 85 1,0 1,0

[Tpumeuanus kK Ta0. 5: *-- yCTAaHOBKM pabOTAIOT C OMEPESKAIOUIUM COSQ, a tgo-
OTpHIATEeIbHBIA. TaHIeHC yIIIa HaXOAMM Yepe3 KOCHHYC: tgg = tg (arccos ¢)

HOpﬂI[OK BbINNOJIHCHUA 3aHATHA:

1. PacueT akTHBHOUM MOIIHOCTH:

1.1.Jma nogbema Pp1 =Puon Kc =
1.2./1ns1 BeHTHIIATOpA Pp2 =

1.3.J1ns BomooTmBa Pps =

1.4. 1151 moa3eMHOM T0OBIUN Pps =

1.5. 1151 moar.pabot Pps =

1.6.1na PPM u ABK Pps =

1.7.1na xoMIipeccopoB Pp7 =

1.8. 1151 ApoOMIIHLH. KOMILIEKCOB Pps =

1.9./1ns sxckaBaTOpPOB Ppg =
1.10.J151s1 Hapy>KH.OCBEILICHHS Pp1o =

2. Pacuet peakTUBHOI MOIIHOCTH:
2.1. JIns nonbema

Qp1= Pp1 x tge1 =

2.2. Jlst BEeHTHIISTOpA Qp:2 =
2.3. JIas BOZOOTIIMBA Qps =
2.4. Ins moa3.no0b19u Qps=
2.5. Jlns moar.padot Qps =
2.6. lns PPM u ABK Qps =
2.7. 1nst KOMIIpECCOPOB Qpr =
2.8. Jlns npoOuIbH. KOMILIEKCa Qps =
2.9. J171st DKCKaBaTOPOB Qpsg =
2.10. Jly1st Hapy>KH. OCBEILICHUS Qpwo =

3. CyMmmapHasi akTUBHAsi MOITHOCTb:



4. CymmapHasi peakTUBHAsE MOITHOCTbD:

S.ZszQpl‘F .......... +Qp10:

6 IlonHast pacueTHast MOIIHOCTH:

Sp =V 2XPp2+3XQp2=

7. Beibop TpanchopmaTopos. [ mepBoit KaTeropuyu HEOOXOAMMO HE MEHEEe JBYX
TpachopmaropoB. Ilpu Takol pacueTHOW MOIIHOCTH ( kBA) B0O3MOXHO
OPUMEHUTH TPaHC(HOPMATOPHI MOLTHOCTHIO IO WA 10 kBA, B
3aBHCHUMOCTH OT KaTE€rOpHH MO HaJAEKHOCTHU 3JeKTpocHabxenus. [Ipunumaem aBa
TpaHcopmaTopa 1o KBA, Tak Kak maxra uMeeT BOJOOTIMB U OTHOCUTCS K
MEPBOM KaTErOpHUH IO HAJIEKHOCTH SJIEKTPOCHAOKEHUS, THUIA — I,
Tpex(asHblii, MaCISHBIM, C PETyJIUPOBAHUEM HAMPSKEHUS TM0J] Harpy3KoM,
MOITHOCTBIO SHOM.T= kBA, HanpspbkeHueM niepBuyHoit oomoTku 35 kB, 06a
TpaHcdopmaropa B padoTe.

PacyeTHas MOIIHOCTH OAHOTO TpaHc(opmaropa:

S = S—p =
T2
Koa¢ddunueHT 3arpy3ku B HOpMaIbHOM PEKUME:
B= St/ SHom.T = / = - HAXOJUTCS B TIpeZeIaxX HOPMBI, TaK Kak JJIst

nepBoi Kateropuu kodhGuineHT 3arpy3ku B HopMansHoM pexkume = 0,6-0,75
Otger: Ha ['TIIT HE0OX0IMMO YCTaHOBUTH J1Ba TpaHChOpMaTOpa THUIa
BbiBoj:  monmyudMiaum  MpaKTHYECKME  HABBIKK B BBIOOpPE  MOIIHOCTH
TpaHchHOPMATOPHOM MOACTAHITUH
IIpakTnuyeckoe 3ansaTue Ne 8

Tema: BeiOOp 1IMH U OIIMHOBKH HA MOJICTAHITUSAX

Llenp: MOMYyYUTh MPAKTUYECKUME HABBIKM B BHIOOpE IIMH M OIIMHOBKU Ha
MOJICTAHLIMIX
3amanue: BBIOOP COOpPHBIX IIMH, OIMMHOBKH Ha Hampspbkenue 500 kB u B menm
reHeparopa. IIpoBepka Ha cxJyiecTbIBaHHE, SJEKTPOJMHAMHYECKYIO CTOMKOCTD,
IpOBEpKa IIMH Ha TepMUYeckoe aeilcTBue TokoB K3, mpoBepka MO yCIOBHSIM

KOPOHUPOBAHUS.

HOpﬂI[OK BbINNOJIHCHUA 3aHATHUA:



1. BbiOop cOOpHBIX MIMH, OIIMHOBKY Ha Hanpsbkenue 500 kB u B nienu reneparopa
npuBesieH B Tabm. 1

Tabmuma 9.1

Br160p cOOpHBIX IIMH U OMIMHOBKY Ha Hampsbkenue 500 kB

U B IICTIM FeHepaTopa

Ycaosus
BbIOOpa
U NPOBEPKH

Coopubie munbl 500 kB
U TOKOBEAYIIHE YACTH OT
Tpancopmartopa TAIL-400

ToxoBeayuue yacTu
ot reneparopa TI'B-300
a0 TpaHcpopmarTopa

10 coopubIx muH 500 kB T1-400
1 2 3
VYcaoue I[To Toxy HanboJIee MOITHOTO [To Tuny reneparopa
BbIOOpa MPUCOECTUHEHUS — TI'B-300, Un =20 xB
Imax < Inon B Tpancpopmatope TAL1-400 Imax = Swom 2/ (N3 * Un *
B O110Ke ¢ reHeparopom TT'B—300 0,95) =
(353MBA) =353 * 103 / (N3 * 20%0,95) =
Imax = Inopm = Snom 2/ (\3 * Un) = =10739A
=353 * 103 / (V3 * 500) = 408A
Tun OJIMH TPOBOJI B TpH MIPOBOIA TOKH-E-20-12500-400
MIPOBOJTHHKA, dbaze B (haze Un=20xkB
ero nmapamerpsl | AC—600/72 3AC-600/72 Inom = 12500A
loon = 1050A loon =3150A ioun= 400 kA
d=33,2 Mmm
ro=1,66 cM
IIpoBepka Ha HE IIPOU3BOJIUTCH, iy < ioum
cxjecteiBaHue, | T.K. [no= 10 kA <20 kA 27,2 kA <400 kA
BJIEKTPO- YcnoBue BBINOJIHAETCS
JTUHAMHUYECKYIO
CTOMKOCTh

IIpoBepka muH
Ha
TEPMHYECKOE
JICICTBUE TOKOB
K3

HE TIPOU3BOJUTCS, T.K. IIUHBI
BBITIOJIHEHBI TOJILIMU IPOBOJIAMHU
Ha OTKPBITOM BO3JIyXE.

HC IIPOU3BOOUTCA

IIpoBepka 1o
YCIIOBUSM
KOPOHUPOBAHMS
1,07E<0,9E
Hcp=1,26/1=
1,26*600 =
=756 MM

Eo =30,3m * [1 + (0,299 / V r0)];
m = 0,82

Eo=30,3%0,82*[1+

+(0,299 V 1,66)] = 30,56 kB/cMm.
Jlnst omHOTO TIpOBOJIA B (hase:
E=0,354*11Un/[r0*I1g (Hcp/
/r0)] = 0,354 * 1,1 * 500/ [1,66 *
* 1g(756 / 1,66)] = 78,6 kB/cm.

HC ITPOU3BOJUTCA




Jliig Tpex mpoBOJOB B (aze:
E=k*0,354*1,1Unl
[n*r0 * 1g ([dcp /
/ rK)]=
=1,14 * 0,354 * 1,1 * 500 /
/12 *1,66 *1g(756 / 13,85)] =
= 25,6 xB/cwMm.
k=1+2*ro/a=1+2*1,66/
/40=1,14

2 Y 7
rk = (ro *a )= (1,66 * 40) = 13,85¢cm.
1,07E < 0,9F0
1,07 * 25,6 < 0,9 * 30,56
27,3 kB/cm < 27,54 kB/cm
Y ca0BuE BBIIIOJIHEHO

2. [TapameTpsl BHIOPAHHOTO TOKOIIPOBO/Ia TIPUBEICHBI B TA0JI. 2

Tabmuma 2
[TapameTpbl BEIOPaHHOTO TOKOIIPOBOIA
Tun Tun Un, |Ivom, |igumnH, | Tun Tun Tun
TOKONPOBO/AA | reHeparopa | kKB A KA ONOPHBIX TT TH

H30JI5ITOPOB

I'PTE-10-8550- | TB®-60 10,5 | 8550 | 250 ODP-20- THIB- | 3HOM-

250 375¢ 25b- 10
8000/5/5 | 30M-
1/10

3. Bb16op OMOpHBIX U IPOXOIHBIX U30JIATOPOB BHYTPEHHEN YCTAHOBKHU
JUTSL KPETUICHMSI )KECTKUX COOpHBIX MIMH 6,3 KB cOOCTBEHHBIX HYK/T

Brei6op omopubix u3onaropoB tumna MO-6-3,75Y3 nHa Hanpsokenue 6 kB ¢
MUHUMAJIBHOM paspywaromied cuwiod Ha u3rud Fpasp= 3750 H BeicoTOM
m3ossitopa Huz= 100 mm.

[IpoBepka U30IATOPOB HA MEXAHUUECKYIO MPOYHOCTh

MakcuMmainbHas cuia, 1eMCTBYoIIast Ha U3Tuo:

Fu=162*iy**1*10 "/a=1,62*18,62*2*10°*10 7/0,5=448,4H,

rae |I=2 M — nponet Mexy uzonsropamu, a= 0,5 M — paccTossHUE MEKIY hazamMu.
IlormpaBka Ha BBICOTY ILLIMH:




k=H/ Ioon = (Ioon +b +h/2)/ Huz = (100 + 10 + 100/ 2) / 100 = 1,6,
rae h x b =100 x 10 — BeIcOTa ¥ MIUPUHA IITHHEI.
Fpacu=kK* Fu=1,6*448,4=717,44<0,6 * Fpasp =0,6 * 3750 = 2250 H,

TakuM oOpazom, wusoisaTop MO—-6-3,75Y3 mnpoxoaur Mo MeXaHH4YeCKOu
MPOYHOCTH.

Bri0op npoxoaubix uzonstopos tumna MI1-10/1600-750V3

Ha HanpsbkeHue 10 kB, nomunanbHbii TOk 1600A, MmakcuManbHbIi Tok 2400 A,
Fpaszp =7500 H.

HpOBCpKa H30JEITOPAa HA MCXAaHUYCCKYIO ITPOYHOCTD!

Fpacu=05%* Fu=0,5%*448,4=224,2<0,6 * Fpaszp = 0,6 * 7500 = 4500 H.
VY cioBue BBITTOJTHIETCH.

BBIBOI[Z MMOJYUYHIIN TIPAKTHYCCKHUEC HABBIKHM B BBI60pe IMH MW OIIMHOBKH HAa
IHoACTaHIUAX.

IpakTnueckoe 3ansaTue Ne 9

Tema: Boibop u mpoBepka TMOKHX IIMH, KOMIUIEKTHBIX TOKOIIPOBOJIOB,
CUJIOBBIX KabOelei

Lenp: [TomyuuTs mpakTUYECKHE HaBBIKK B BEIOOPE U MPOBEPKE TMOKKUX IITUH,
KOMILJIEKTHBIX TOKOIIPOBOJIOB, CUJIOBBIX KaOeen

3agaHue:

Paccuutath W BbIOpaTh ceueHue Tpex(a3zHoN KaOeIbHOW JIMHUU C MEIHBIMU
YKUJIaMH 10 JUIUTENIbHO JA0MyCTUMOMY TOKY.

Kabenb mpokiiaipiBaeTCsl B 3eMJI€ B OJHOM TpaHuiee Ha paccTostHuU L= 150 m k
AIEKTPOYCTAHOBKE C pacyeTHOW MOITHOCThIO P =70 kBT, Hanpsbkennem Unn= 380
B u xoaddunuentom momrHoctu cos¢p = 0,85. Pacuernas temmeparypa Bo3myxa
45°C, B TpaHIlIee HAXOIUTCS €I OJUH KaOeb.



Bapu | UcxonHble naHHbIE PaccuuTaTth 1 BHIOpATh
aHT L P U cosp | T |Ipacu |l U | matepuan ced | Mapka
M kBt B °C |A nomn.pa | B

cy Meb | alioM
A

1,9 700 |150 380 (0,9 40

2,10 |100 |80 380 0,86 |30

3,11 200 | 120 380 | 0,7 50

412 [150 |70 380 (0,85 |45

5,13 600 | 130 380 [0,9 35

6,14 120 |90 380 (0,86 |30

7,15 1220 |120 380 | 0,7 50

8,16 160 |70 380 (0,86 |40

Ipacu = Pmax /( 3UH.11. cosy) =

HOpﬂI[OK BbINNOJIHCHUA 3aHATHA:

1. Onpenernsiem pacueTHBIN TOK HArPy3KHU:

2. Beibupaem TpexdazHbliii Kabeiab C MEHBIMU KUJIaMU JIJIsl TPOKIAJAKU B

3€MJIC

ceueHueM S=

TEMIIEPATYPhI
OKpY>KaroIIel CpeJIbl U YCIOBUH MPOKIIAIKH, UCTIONB3YSI COOTBETCTBYIOIINE
koddurenTs! u3 Tada. 3.26 u 3.27:

I mom.pacu = Igom. x kt x ki.x=

MM

4. Tak xak [gon.pacu <1 pacu.=
, IMEIOIIUN JUTATENBHO JOMYCTUMBIN TOK [nom =

2

Jns wero I mon.pacu = Inom. kt km..x =

yTO OOJIBIIIE pacyeTHOTO pabouero Toka Ipacu =
TpeOOBAHMIM pacyerTa.

5. IIpoBepsiem kabenb 1o norepe Hanpspkenus  U:

AU =PL/ (S Uy) =

9TO COCTaBJIACT

MM? ¢ JUTUTETHHO JAOIMYCTHMBIM TOKOM Imom =
3. Haxonum onycTUMYIO pacyeTHYIO Harpy3Ky KaOess ¢ yueTomM

A.

A ¥ yIOBIETBOPSET

, BHIOUpaeM Kadesb ¢ CEYEHUEM KU S
A.

BrIBOA: moOMy4YmiM MpakTUYECKHWE HABBIKM B BHIOOpPE W MPOBEPKE TMOKUX IIUH,
KOMITJIEKTHBIX TOKOIIPOBOJIOB, CUJIOBBIX KaOeei




IIpakTn4yeckoe 3ansitue Ne 10

Tewma: N3ydyenne  KOHCTPYKLUH, [IapaMeTPOB  U3MEPUTEIBHBIX
TpaHcOpPMATOPOB TOKa JJIsl BHYTPEHHEH M Hapy»KHOW ycTaHOBKU. l3ydenue
KOHCTPYKLMH, NapaMETPOB U3MEPUTEIBHBIX TPAHCPOPMATOPOB HATIPSKEHUS

Henb: IlomyunTes mnpakTUUYECKHE HABBIKM B HW3YYEHUH KOHCTPYKLMH,
apaMeTpoOB HU3MEPUTENBHBIX TpaHCPOPMATOPOB TOKa Uil BHYTPEHHEH U
Hapy»KHON YCTaHOBKH, TPaHC(HOPMATOPOB HATIPSKEHUSI

HOpﬂHOK BbINNOJIHCHUA 3aHATHA:

1. U3yuyeHune KOHCTPYKIMH, TAPAMETPOB U3MEPUTEIIBHBIX TPAHC(HOPMATOPOB
TOKA /Il BHYTPEHHEN ¥ HAPY’)KHOU YCTaHOBKHU

Cxema BKIIIOUEHUS TpaHC(opMaTopa TOKa U MOJKIIOYEHHUSI K HEeMy NprOOpoB

h A, A
e 1 2
K Harpyske
\W /
@ /-

~ Pl
TA

P (]

Tpanchopmarop TOKa COCTOMT W3 CTaIbHOTO MAarHUTONPOBOJA M JIBYX
M30JUPOBAHHBIX 00MOTOK. [lepBuunas oOmotka (JI1JI2) mmeeT meHbIee 4HMCIIO
BUTKOB BKJIIOUAETCS TIOCIIEIOBATEIHHO B U3MEPAEMYIO 11eTih. Bropuunas oOMoOTKa
(M112) umeer Gosbliiee YUCIIO BUTKOB, 3aMbIKA€TCS Ha HArpy3Ky (aMmrepmerp, u
TOKOBBIE OOMOTKH H3MEPUTEIIBHBIX TPHOOPOB, pelie).

Texnuueckue XapakTepUCTUKU TpaHchopMaropa TOKAa OMUCHIBAIOTCA
CJICIYIOIMMU TTapaMeTpamHu:

- HomuHaAIBHBIM HaNpspDKEHWEM, KakK MPaBHUIIO, B MACIIOPTE K MPUOOpPY OHO
yKa3aHO B KUJIOBOJIbTaX. JTa BeIUYMHA MOXKeET ObITh 0T 0,66 10 1150 kB.

- HomuHanbHbIM TOKOM mepBUYHOM Kartymku (1), Takke yka3bIBaeTcs B
nacropte. B 3aBUCHMOCTH OT WCITOJIHEHHSI, TAHHBIM TMapaMeTp MOXKET OBbITh B
nuanaszone ot 1,0 7o 40000,0 A.

- Tokom Ha BropuuHO# Katyke (I2), ero 3Hauenue moxet ObITh 1,0 A (mis
UTT c I; ve 6onee 4000,0 A) unu 5,0 A.

- Koadummmentom tpanchopmammu (KT), oH moka3piBa€T OTHOIIEHUE TOKA
MEXy TEPBUYHON W BTOPUYHOW KATYIIKaMH, YTO MOXXHO TMPEACTaBUTH B BUJE
dopmyner: KT = 11/12. Koadbdumuent, onpenensembrii mo maHHou dopmyre,
MIPUHSTO HA3BIBATh JICUCTBUTEIIHHBIM.



2. 3ydeHne KOHCTPYKIIMH, TAPaMETPOB U3MEPUTENBHBIX TPAHCPOPMATOPOB
HaIpPsKEHUS

CxeMa TIOAKITIOYEHUS TPUOOPOB W pele K CceTh dYepe3 OoaHOo(]a3HBIM
TpaHcHOpMaTOp HAMIPSIKECHUS

Cerb

T PV
Wo v

gani | 'l
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TpanchopmaTtopsl HampsHDKEHUS - BCTPEYAOTCS BE3JE, TJe IMPUCYTCTBYET
HEO0OXOJIMMOCTh MPeoOpa3oBaTh BHICOKOE HAIPSKEHHUE CETH B IPOMOPIIMOHATIEHO
Oojlee HU3KOE 3HadYeHHWE. B 3TOM M ecTh WX Ha3HaueHue: MpeoOpa3oOBaHUE
BEJIMYMHBI HAIIPSIAKCHUS.

TH ucnons3yrot mis:

- YMCHBIIICHUS BEJIUYMHBI HAIIPSDHKEHUS 10 BEIMYHHBI, KOTOPYIO 0€30macHo
U yI0OHO UCIIOJB30BaTh B ILEMSAX H3MEpPeHUs (BOJIBTMETPBI, BaTTMETPHI,
CUYETUYHMKH ), 3aIIUThI, aBBTOMATHUKH, CUTHAIN3AIUN

- 3aIIUTHI OT BBICOKOTO HAIPSKEHUS BTOPUYHBIX IEMEH, a CIEA0BATEIBHO U
YEIIOBEKa

- MOBBIICHHUS HAMPSHKEHUS TTPU UCTIBITAHUAX U30JSLUU PA3JIMYHOTO 30

- Ha moAcTaHUsIX TH ucrons3yroT AJis1 KOHTPOJISI U30JISLUK CETH, padOThHI B
COCTaBE yCTPOMCTBA CUTHAJIM3ALINU WJIM 3aIIUTHl OT 3aMbIKAHUW HA 3€MITIO

BriBOA: MOyYniM NpakTUYECKUE HABBIKU B U3YUYECHUU KOHCTPYKIIMH, TAPAMETPOB
U3MEPUTENFHBIX  TpaHCHOPMATOPOB TOKAa Il BHYTPEHHEM U HapyKHOUH
YCTaHOBKH, TPAHC(POPMATOPOB HATIPSIKEHUS

IIpakTnueckoe 3ansaTue Ne 11

Tema: M3yueHue KOHCTPYKIIMU M MapaMeTPOB BBIKIIOUATENICH C OOJIBIIMM
o0beMoM Macna. M3ydeHue KOHCTPYKIIMM U TapaMeTpOB MaJIOMACIISIHBIX
BBIKJTIOUATEIEH

[ens: IlosyuynTh NpPaAKTUUECKHME HABBIKM B H3YYEHUH KOHCTPYKUHMHU U
napaMeTpoB BBIKJIIOUATENIe C OOJIBIIMM O0BEMOM Macjia M MaJIOMAaCISHHBIX
BBIKJTFOYATEJIEN

HOpﬂI[OK BbINNOJIHCHUA 3aHATHUA:



1. M3yueHue KOHCTPYKLIHMH M IapaMETPOB BBIKIIOYATENICH ¢ OOJIBIIUM
00bEMOM Macia

B MHOrooOBEMHBIX MAaCISHBIX BBIKIIOYATEISIX MAcio
ABJISIETCS. HE TOJBKO Ta30T€HEPUPYIOLIEH CPENoM, HO
UCIIOJIB3YETCSl B KauecTBe H30AUMH. C MOMOUIBIO
Macjaa OCYUIECTBIISIETCS M30JSIIHUS  TOKOBEMYLIUX
yacTell OT 3a3eMJIEHHOro 0Oaka BBIKIIIOYATE,
TOKOBEIYIIUX YacTed pasHOMMEHHBIX ¢a3 Apyr OT
Jpyra, a TaK >K€ M30JLUS MEXIy KOHTaKTaMHU B
OTKJIIOYEHHOM — TOJIOKEHUW  BhIKIOYaTens. OHu
paccuuTaHbl Ha HEOOJIbIINE TOKU OTKJIIOYCHHUS.
bakoBsie BBIKJTIOYATEIH UMEIOT OOJIBIITYIO
NOMYJIIPHOCTh ~ M3-32  MPOCTOTHI  KOHCTPYKIIMH.
-y CocTtouT MacigHBIA  BBIKIIOYaTedb M3  BBOJA,
c -y M /(yrOracHTENbHOM M CHCTEMbI KOHTAKTOB, KOTOpbIC
pa3MmemaoT B 0ake ¢ MacioMm. IIpu ucnonap3oBaHuM
obopynoBaHusi B cucreme ¢ HamnpspkeHueM 3-20 kBT Bce Tpu koHTakTa ((hasbl)
MOTYT OBITh pAacHOJOKEHbBl B OJHOM Oake, NpH YBEJIMYEHUU [OKa3aTess
HanpsbkeHust 10 35 kB ¢aza gomxHa ObITH pacrnojiokeHa B OTAENbHOM Oake. B
JIBYX CIy4yasx MOXET HCIOJb30BATbCSI CHUCTEMA aBTOMATHYECKOTO  WIIU
JUCTAaHIMOHHOTO YIIPAaBJICHUS, OJHAKO JJIA IIEPBOrO BapuaHTa MCIOJHEHUS
BO3MO>KHO MCHOJIb30BaHUE PYUYHOTO PEXUMa, a JUIsl BTOPOro HEOOXOJUMO HaIUuue
aBTOMAaTa [OBTOPHOI'O BKJIFOUEHHS.
IIpu cpabaTbiBaHUM CHCTEMBl CHayaja MPOMCXOAUT pa3pblB  KOHTaKTa
JyTOTacCUTENIbHOM KaMmephbl. [Ipy pa3peiBe KOHTAKTa CETH C BBICOKUM HAIIPSIKEHUEM
BO3HHMKAET Jyra, KOTOpas pas3jiaraeT Macilo U3-3a BO3JCHCTBHUA BBICOKOU
temrepatypbl. [lpu Bo3neWcTBHMM JyrM Ha Macjio MPOUCXOIUT 0Opa3oBaHUE
ra3oBOTrO Iy3bIpsi, B KOTOPOM U OyAeT HaXOauThcs cama ayra. Co3JaHHbIN My3bIph
Ha 70% cOCTOMT U3 BOJIOPOJIA, @ ATOT ra3 B JAHHOM COCTOSIHUM OyAET MOJaBaThCs
noja JaeieHueM Bo3szaeiicTBue BOAOpOJa W CO3JaHHOTO MCKYCCTBEHHO JaBJICHUS
NpPUBEAET K JEHMOHAIM3AIMU 00pa30BaHHOW AYTrM BO BpEMsl pa3pblBa KOHTAKTa.
[Togo6GHBIM cIOCOOOM MACTSIHBIN BBIKIIOYATENb IPOBOIUT Pa3phIB LIECTIH.

2. N3y4yeHne KOHCTPYKLIMU U TapaMeTPOB MaJIOMAaCIISIHBIX BBIKJIFOUATENIEH.

B ManooOBEMHBIX BBIKJIIOUATENSAX MACIO HUCHOJB3YETCSl TOJIBKO JJisi TalleHus
NyTH, TMO3TOMY €ro KOJMYECTBO NPUHUMAETCS MHUHUMAJIbHO BO3MOXKHBIM U3
YCIJIOBUS TallleHUs TyTH, @ U30JSIUS TOKOBEAYIIMX YacTel OCYIECTBISETCS NpU
NOMOIIM BO3AyXa M KEPAaMHUYECKUX WM OPraHUYECKUX H3OJISILIMOHHBIX
MmaTepuasoB. brarogaps manomy o0bEMY Macia U BeCbMa MPOYHOU KOHCTPYKLIUHU
0aKoB, BBIKJIIOYATEIM MOKHO CUMTATh B3PBIBO- M MOXKapoOE30MacHbIMU. ITO
00CTOSITENILCTBO YBEJIIMYMBAET O€30MAaCHOCTh OOCHTYKMBaHUSI BBIKIIIOUATEIEH |
3HAYUTENFHO YMPOINaeT WX YCTAHOBKY B 3aKPBITBIX paclpeaeTuTelIbHbIX
YCTPOWCTBAX.

Bo Bcex ManmooOBEMHBIX BBIKIIOUATEISIX HMEIOTCS AYTOTacHTENbHBIE KaMephl,
HamOoJiee YacTo C MONEPEeYHbIM AYThEM. B 3aBUCUMOCTH OT HampsHDKEHUS U



MOHIIHOCTHU OTKJIIOYCHHUSA BBIKIIOYATCIIN MMCIOT OAWH HJIM HCCKOJBbKO Pa3pbIBOB B

daze. PaccMoTpuM KOHCTPYKIMIO MaJOOOBEMHOTO BBIKIIIOUATENIST Ha TPHUMEpe
BMT-10.

HOpSIIlOK BBINIOJIHCHUSA 3aHATHUA:

BbiknovyaTenb
* 1— pama;
| * 2 — U30NATOPbLI;
i * 3 — UMANHAPbI;
m | 1 3 * 4 — KOHTaKTHbIE CTEPXKHMU;
_N I“ III | 5— dapdoposble TAry;
u-n '| * 6 — KOHTaKTHaA KONOAKa;

e 7 — BbIXOAHOW 3aXKUM;
* 8 — NpYXuHa;

* 9 — Ba/IMK, CBA3AHHbIN C
NPUBOAOM;

* 10 — HenoABW»KHbIM KOHTaKT;
11 — meTannuyeckas WuHa;

* 12 — nonepeyHblN KaHan;

* 13 — NpOCTPaAHCTBO UMANHAPA,
3anN0/IHEHHOE MACcNOM

BeiBoa: mosydynsiM  TPAKTUYECKHME HABBIKK B M3YYEHUM KOHCTPYKIIMU H
rmapaMeTpoB BBIKJIIOUATENIeH C OOJIBIIMM OOBEMOM Macjia M MaJIOMAaCIsSTHHBIX
BBIKJTFOUATEJIEN.

IIpakTuyeckoe 3ansaTue Ne 12

Tewma: Bbi0op BbIKITIOUaTENEH, pa3beuHUTENEH
Lenp: NOMYyYUTh NPAKTUYECKHE HABBIKK B BBIOOpE BBIKIIIOUYATENEH,
pa3beIUHUTENEH

HOpﬂI[OK BbINNOJIHCHUA 3aHATHUA:

1. BriOop BbIKITIOUaTENIEH
Jlist BBIOOpA 2IEKTPOOOOPYAOBAHKS CHCTEMBI AIEKTPOCHa0)eHus Bhimie 1 kB
HYKHO:
-OTIPEACIUTHCS ¢ KOHCTPYKIIMEH BBICOKOBOJIBTHOTO aIlliapaTa Mo YCIOBHAM
OKpY KaroIel Cpeibl; CroCco0y TralieHus AyTH, THITY TTOJICTAHIINH,
- OIPEIIEIUTHCS C TPeOYEeMOil CTETIeHN HAIeKHOCTHU DIICKTPOCHAOKCHHS.
Beikimouarens  (Q)- KOMMYTAallMOHHBIM — amnmapar, MpeaHa3HA4YCHHBIA IS
BKJIFOUCHHUS W OTKJIFOUCHUS IICTH I10J HAarpy3Kod, B TOM YHCIIE TPHU KOPOTKHX



3aMbIKaHUAX. OTKIIOYEHUE MOKET NMPOU3BOAUTHCS KAK B HOPMAJIBHOM, TaK U B
aBapUWHOM pEXHME; KaK IIph IIOMOLIM PYYHOrO, TaK MU C TOMOIIBIO
aBTOMATHUYECKOT0 (IMCTaHIMOHHOT'0) YIIPaBICHUS.

BBICOKOBOJIBTHBIM ~ BBIKJIFOYATENb COCTOMT M3: KOHTAKTHOM CHCTEMBI C
JyTOTaCUTEIIbHBIM YCTPOMCTBOM, TOKOBEIYIIUX YACTEN, KOPILYCa, U30JSILIUOHHON
KOHCTPYKIMU M MPUBOJHOTO MEXAHH3Ma (3JEKTPOMArHUTHBIN, THIPABIMYECKUH,
ITHEBMATHYECKUI WM NTPY>KUHHBIN PUBO/JIBI).

CoriacHO CyIIECTBYIOIIEMY TOCYTAPCTBEHHOMY CTaHAAPTY, BBICOKOBOJIBTHBIN
XapaKTepU3yeTCsl TAKUMU ITapaMETPaMH, KaK:

-HOMHHAJIBHOE HalpsbKeHHeE, KB;

-HOMHMHAJIBHBIN TOK, A;

-TOK OTKJIFOUEHUS, KA — HanOoblIasi BEIMYMHA TOKA KOPOTKOI'O 3aMbIKaHUS,

IIPU KOTOPO BBIKIIFOUATEINb CIIOCOOEH cpaboTaTh;

-JIOMyCTUMas BEIMUMHA allepuOINYECKOr0 TOKa B 00IIEM TOKE OTKITIOUCHUS;

- KOMMYTAllHOHHBIN PECYPC;

-0 TUILy CPENbl, B KOTOPOW BBIKJIIOYATENb MPOU3BOAUT TallIEHUE DJIEKTPUIECKON
IyTH, Pa3JIMYaOT MACJIsHbIE, BO3AYIIHBIE, BAKYYMHBIC U JJIEra30BbIE MOJEIH.

Tabnuma 1
Br100p BHICOKOBOIBTHBIX BhIKITIOUatTesne (Q)
[TaciopTHBIE JaHHBIE YcaoBue BeiOOpa PacueTHble aHHbBIC
UnowM, kB > Ucetn, kB
IHom, A > Ipacu, A
Iotk, KA > InunH, KA
IT? - t1, KA ¢ > Ix? - tnp, KA ¢
Tabmmma 2
ITpumep pacuéra.
Br10op BeIKITIOUATEIIS HATPY3KH
PacueTHble nanHbBIC ITacnioptHbie nanHble QW
Ipab=93,6 A Inom = 400A
Uycr = 6 kB Unowm = 6xB
Ix? - tnp=10,16% -1 Itep? - tnp=20? -1
1y = 25,86 kKA Inua =51 kKA
BHM-/400-203Y XJI3

[TpuHUMaeTcs K ycTaHOBKE BBIKITFOUATENh Harpy3ku tuna BHM-6/400-203Y XJ13.
BHM — BeikiroyaTenb Harpy3kd MOACPHU3UPOBAHHBIM, AaBTOra3oBbIM C
IPYXUHHBIM TIPUBOIOM;

6— HOMHUHAJIbHOE HampsKeHue, KB;

400 — HOMMHAJIBHEIN TOK, A;

3 — C 3a3eMIISIFOIIIMMH HOXKaMU;




VXJI3—- nmng paloHOB € yYMEPEHHBIM W XOJOJHBIM KIMMAaTOM, B 3aKPBITBHIX
MTOMEILICHUS;.

KommyTarmonHas cnocoOHOCTh B HOPMaJIbHOM SKCIUTYaTal[AOHHOM PEKUME
Huxoaer Bki/Otka -10;

Macca 59-78.8 kr.;

2. BriOop pazbeauHuTenei
Pazpenunurens (QS)— 3T0 KOMMyTallMOHHBIN annapar, npeJHa3HaueHHBbIHI
JUIE KOMMyTauuu I1enu 0e3 Toka. OCHOBHOE Ha3HAuY€HUE pa3bEIUHUTENS —
CO3/IaHHE€ HaJ&KHOIO BUAMMOIO paspblBa LEnH Juisl olOecnedeHus Oe30MacHOro
IOPOBEJCHUSI PEMOHTHBIX pabOT Ha OOOpYIOBAaHMM U TOKOBEAYLIUX YACTAX
IIEKTPOYCTaHOBKH.
KoHTakTHas cuctema pa3beIMHUTENIECH HE UMEET TyTrOracuTeIbHbIX YCTPOMICTB,
[TooTromMy OTKIIOYEHHE HE OOECTOYEHHOM LeNHu MpUBEAET K OOPa30BaHMIO
YCTOMYMBOM AYTU U MOCIEAYIOLIEH aBapUU B PACIIPEACIUTEIBHOM YCTPONCTBE.
[Ipexne yeM onepupoBaTh pa3beIUHUTENEM, LIENb JOKHA ObITh OTKIIOYEHA
BBIKJIFOUATEIIEM.

Tabauia 2
Bri6op pazwequnuteneit (QS)

ITacnopTHBIE JaHHBIE YcnoBue BeiOOpa PacyeTHbIe JaHHBIC
UnowM, kB > Ucetn, kB

Inom, A > Ipacu, A

1TMH, KA > 1yn, KA

IT? - t1, KA ¢ > Ix? - tnp, KA ¢

BpiBoA: MOJy4YuIM  MPAKTUUYECKUE  HABBIKU BBIOOpE  BBIKJIIOUATEIICH,
pa3beAMHUATETICH

IIpakTnueckoe 3ansaTue Ne 13

Tema: Beibop TpaHchopMaTopoB TOKa U HANIPSKEHUS
enb: [TonyyuTh npakTUYECKHE HABBIKM B BHIOOpE TpaHC(HOpPMATOPOB TOKA

W HaIIPAKCHUA

1. Bei6op TpaHchopMaTOpOB TOKA U HATIPSIKEHUS

HOpﬂlIOK BBINIOJIHCHUSA 3aHATHUA:




Tabmuna 1

Br16op u3mepurtenbHbIX TpaHchopmaTopoB Toka u HanpsikeHus (TA,TV)

[TacnopTHBIE JaHHBIE YcnoBue BriOOpa PacueTHble 1aHHbBIC

UHOM, kB > UCGTI/I) kB

IHOM) A 2 Ipacq, A

K > Iy, A
ﬁlpacq.

(KT : IHOM)2 tT, KA ¢ > |K2 : tnp, KA C

ZzHOMj OM Z ZZpacq, OM

SZHOM 2 S2pacq

Z2pacq :ZK + an +Zl‘[pOB

rae  Zyx — CONMPOTHUBJIEHUE KOHTAKTOPOB, paBHOE 0,1 Om;

Z,, — COIPOTUBJIECHHE MOAKIIOUEHHBIX H3MEPUTEIBHBIX IPUOOPOB, NPUMEPHO
paBHOE 1151 aMnepMeTpoB U BOITMETPOB 0,02 Owm; u 1 cuetunkos 0,1 Owm.

Z pos— CONIPOTUBIIEHUE COETMHUTENIBHBIX IPOBOAOB, OM.

CeueHne COeIMHUTENBHBIX IPOBOIOB, MM

P-l-Kcx
F=———

Zl'[pOB
rae p - yAelbHas MPOBOAMMOCTh MaTepuana, pasHas 0,0283 (Om mm?/M) mis
ATIOMUHUS;
{ - nIMHA COeTMHUTENBHBIX MPOBOOB, M;
Kcx— koadduruent cxemsl BkiroueHus TA, npu coenuuennu B 3Be31y Kex = 1, B
TpeyrompHuk - Kex V3;
Z 1pos— CONIPOTUBJIEHHUE ITPOBOAOB OM;

Zl‘[pOB :Z2H0M - ZK' an

[To pacu€THOMY 3HAUEHUIO CEUCHUS MPUHUMACTCS CTaHAPTHOE OOJIbIIIee
CEUCHHE U ompeessieTcs (PaKTHIecKoe COMPOTUBIICHHE MPOBOIHUKOB. Ecnu
3a7a€TCs , TO YU4E€CTh COOTHOIIEHUE

— 2
SZHOM - IHOM ZZHOM

Tpanchopmarop Toka nmpegHa3HAUCH JJIs MOHWKEHUS IEPBUYHOTO TOKA J10
cCTaHJIapTHOM BenuuuHbl (5 win 1 A) W aia oTneneHusl Lened u3MepeHus U
3alIUATHI OT IEPBUYHBIX LIENIEN BHICOKOTO HANIPSKEHUS.

Tpanchopmarop HanpsiKEHUs MpeTHa3HAYEH ISl OTACJICHUS 1enen




U3MEPEHHUS U PEJICHHON 3aIUThHI OT MEPBUYHBIX II€TIeH BEICOKOTO HATIPSKEHUSI.
Hampsixenue Ha ero BropuyHOoi 006MoTKe 00b19HO 100 B. Tpancdopmarop
HaIPSHKEHUS TI0 CXeMe BKITFOUCHHSI HATTOMUHAET CHIJIOBOM TpaHchopmaTop, ero
nepBUYHas 0OMOTKA BKJIFOUCHA HA HAMPSHKEHUE CETH, @ K BTOPUYHON 0OMOTKE C
HaMpsHKEHUEM  TPUCOCIUHSAIOTCS — MapaJIeIbHO  KaTYIMIKM — M3MEPUTEIThHBIX
npubopoB u pene. TpanchopmaTop HampspKEHUS B OTJIMYKE OT TpaHchopmaTopa
TOKa paboTaeT ¢ HEOOMBIION HATPY3KOM B pexKUME, OJIU3KOM K XOJIOCTOMY XOITy.

CxeMma coenMHEHHsI 0OMOTOK TpEx(ha3HOT0 U3MEPUTEIBHOTO
TpaHchopMaTopa HanpsKEHUS
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Tpexdazubiii TpanchopmaTop HaANPSHKEHUS, UMEIOLTUHN JIBE BTOPUYHBIC

OOMOTKHU — 17151 U3MEPEHUS HANPSHDKEHUS U JIs1 KOHTPOJIs u3ossiuu. OOMoTKa ¢
BBIBOJIAMHU aJl, XJI, COCMHEHHAs] B PA30MKHYTBIA TPEYTOJbHUK, MpEIHA3HAYEHA
JUIs pucoeAuHEeHus pene HanpsbkeHns KV. B HOpMalbHOM peXUMeE Ha BBIBOJAX
ATON OOMOTKM HampsDKEHHE OJIM3KO K HYJIO, MPU 3aMbIKaHUM Ha 3€MII0 B
MEPBUYHON CETU CUMMETPUSI HAMPSHKEHUN HApyIIaeTcs U Ha OOMOTKE MOSBIISIETCS
HaIpsHKeHUe, J0CTaTOYHOE JUisl cpabaThiBaHUs pejie, KOTOPOE CUTHAIU3UPYET O
noBpexeHuu. BTopas oOMoOTKa coelnMHEHAa B 3BE3/ly C BBIBEJCHHOW HYJIEBOU
TOYKOW M MpeHa3HaueHa I U3MEPEHUI IMHEWHBIX U (Pa3HbIX HAMIPSKEHUH.

Tabmuma 2
ITIpumep pacuera.
Br16op Tpancpopmaropa Toka
Pacu&rHble 1aHHBIE Yemosue IlacmopTHBIE JaHHBIE
Ipas = 373A < Taon= 400A
Lya/ (V2 Taone) =26.1/(¥2-1637.3)=11.13 < K,=12
I tp= 11.7570.65=89.74xA ¢ Kyl . <(11°400) "3
Sp=2B-A < Spoy=3 B-A




[IpunumaeTtcs k ycranoBke Tpancopmarop Toka TTHU-40, 400/5A
[TepBuunblii HOMUHANIBHBIN TOK: 400 A;
BTOopruHBII HOMUHAIBHBIN TOK: 5 A;

Knacc Tounoctu: 0,5%;

HomunanbHast BTOpr4Has MoJHAsE MOITHOCTE: S5 BA;
BTopuuHoe noAkIioueHne: BUHTOBOE COEUHEHNE;
HauGonbmee pabodee manpsokenue: 0,72 kB;
HomunansHasg yactora: 50 I';

Knumartuueckoe ucnonnenue: Y XJI3;

Crenenn 3amurs! - |P: 1P20;

Makc auametp kabens: 30 Mm;

HomunanbHoe Hanpspkenue: 660 B.

BbIBoA: MOMy4ymsid MPaKTUYECKUE HABBIKM B BBIOOpE TpaHCPOPMATOPOB TOKa U
HaIpsKCHUS

IpakTuuyeckoe 3ansaTue Ne 14

Tema: Pacuét ocBenménnocty pabouero mecra
Hens: [TonyyuTs NpakTUYECKHE HABBIKK B pacueTe OCBEUICHHOCTH paboyero
MecTa

PacueT ocBenieHus mo MeToay Ko3hdHUIIMEHTa UCII0Ih30BaHUS CBETOBOIO IOTOKA
o dopmyIie:

_E-K-S-Z
n

F

rae F - paccunTbiBaeMblii CBETOBOM MOTOK, JIM.

E - HOpMupOBaHHAs MHHUMAIIbHASI OCBEIIEHHOCTD, JIK.
S - mouaab OCBEIIAEMOT0 MOMEUICHHUS.

Z — k03 HUIIUEHT HEPAaBHOMEPHOTO OCBEIICHUSI.

K - koaddunument 3amaca, (K = 1.5).

N - K03 PUIUEHT UCTIOTH30BAHMUS.

Tabmnuma 1
HUcxonnpie 1aHHBIC
Bapuant 1 |2 (3 |4 |5 (6 |7 |8 (9 |10 |11 |12|13 (14 |15
JuHa, M 13 (12 |16 |17|14 |15 |11 18|13 |15 |16 (17|14 |12 |11
[Iupuna, m 43(45145/8 (464,444 |9 (4445|143 |7 45|43 (4,4
Bricora, M 3 |4 |3 |53 |4 |3 |53 |4 |3 |5 |3 |4 |3
KoaddummenT | 50 |50 |50 [50 |50 |50 |50 (50|50 |50 |50 |50 |50 |50 |50

OTPAXXEHUSI OT




creH, %

Koadpdurument | 70 |70 |70 | 7070 |70 |70 |70|70 |70 |70 | 70|70 |70
OTpPaKCHUS OT
moToJka, %

Koaddurument | 50 |50 |50 |50 |50 |50 |50 |50 |50 |50 |50 | 50|50 |50
OTPaXXEHUS OT
ITIOBEPXHOCTH,
%

HOpﬂHOK BbINNOJIHCHUA 3aHATHA:

[Topsimok pacdeTa OCBEHICHHS 1O MeEToay KoddduimeHTa WCIOIb30BaAHUS
CBETOBOT'O TIOTOKA!

1. OnpenensieTcs pacyeTHas BbicoTa h.
PacuetHass BbicOTa TmoOJBECa CBETWJIBHUKA  OIpPENEISCTCS  UCXOAS U3
reOMETPUYECKUX Pa3MEPOB IMOMEIIECHUS
h=H-hc-hp,m,
rae H - BeicoTa momenieHus, M,
hc — paccTosiHue CBETMIIBHHUKA OT TIEPEKPBITHS, PH YCTAHOBKE CBETHIHLHHKOB Ha
MoTOoJIKE, 1,5M.,
hp — BeIcoTa paboueit noBepxHoctu Haj nosioM (hp = 0,8m).

OHpCIICJIGHI/IG pvaeTHOﬁ BBICOTHI ITPHU paCcdCTax JICKTPHUYCCKOI'O OCBCIIICHUA

1]

2. OnpenensieTcs MIIOMIAAN TOMEIICHUS.

3. Onpenensercss MHACKC MOMEIICHUS 1
S

[=——
h{A+B)
rae S - IIomaab IIOMEIICHMS,

h - BeIcoTa moxBeca;
A - mMprHa TOMEIICHUS;



http://gusew.rusedu.net/gallery/1596/img034.jpg

B - qimHa nmomMelneHusl.

4. Onpenensiercst KOG OUIMEHT UCTIOIH30BaHUS CBETOBOTO MOTOKA JamI N B
3aBHCHUMOCTH OT TUIIA CBETUJIbHUKA, KOA(D(UIIMEHTOB OTPAKEHHUS CTEH, MOTOJKA U
paboyeil TOBEPXHOCTH PC, PII, PP;

5. Ompenensercs kKodHPHUITUEHT HEPABHOMEPHOTO OCBEIICHUS (TP JIaMITax
HAaKaJIMBaHUS M PTYTHBIX JIaMIiaxX — 1,5; pu JIIoMUHECTIeHTHBIX Jammax — 1,1).

6. Onpenensiercs kodpuimeHT 3anaca, (K = 1.5).

7. OmpenensieTcss HOPMHpPOBaHHAs MHHHMAJbHAs OCBEIIEHHOCTH, JIK.:
paboTy MporpaMMHCTa, MOYKHO OTHECTH K pa3psay TOUHBIX padoT, CIeI0BATEIIBHO,
MUHUMaJbHAs OCBeIIeHHOCTh OyneTr E = JIk.

8. PaccumThIBaeTCS OCBEIICHUS MO METONY Kod(HIMEeHTa NCIOIb30BaHMUS
CBETOBOT'O TIOTOKA

BBIBOI[I MMOJIYUHJIM HNPAKTUYCCKUC HABBIKM B PACUYCTC OCBCHICHHOCTHU pa60qer0
MECTa.

IIpakTnueckoe 3anarTue Ne 15

Tema: CocTaBiieHHE 3JIEKTPUYECKON TPUHLIUIIHAIBHON cXeMbl 3PY
[lenb: MOMYyYUTHh MPAKTUYECKUE HABBIKM B COCTABJICHHUU DJICKTPHUUYECKOMN
MPUHIUITHAIBHON cXeMbl 3PY

HOpﬂI[OK BbINNOJIHCHUA 3aHATHA:

1. Cxembl 6€3 CEKIITMOHUPOBAHUS.
[IpeumyiecTBa: MpoCTOTAa U HU3KYIO cebecTouMocTb. HemocTarku: Hey100cTBa B
AKCIUTyaTaluu, NpoPHIaKTUYECKUN PEMOHT JItoOOoTo AemeHTa PY nomken
COMPOBOXKIAThCS OTKIItOUEeHUEM Becero PY. ABapust Ha COOpHBIX IIMHAX TaK e
BBIBOJIUT U3 CTPOs BCE PY.
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Cxema ¢ gBymMs ©  Oojee  CEKIUSAMHU  COOpPHBIX  IIIWH.
[Ipu Tako# cxeme Kakaasi CEKIUS UMEET CBOE MUTAHUE W CBOIO Harpy3Ky. Cexkiuu



COEJIMHEHBl MEXIy co00il cekimoHHbIMU BbikItouarensiMu (CB). Ha cranmusix
CeKI[MOHHBIN  BBIKIIOYATEeNb  OOBIYHO  3aMKHYT, U3-32  HE0OXOJUMOCTHU
napasuiesibHo paboThl reHepaTopoB. B ciydae noBpexkaeHus: Ha OJTHOM U3 CEKIUH
CB otkmiroyaeTcsi, OTcekas MOBpeKAEHHYI0 cekiuio oT PY. B cinydae aBapuu Ha
camoM CB u3 cTpost BIXOAST 00€ CEKIIMU, HO BEPOSITHOCTh TAKOTO MOBPEKICHHUS
OoTHOCUTEIhbHO Mana. Ha uuskoBombTHEIX PY (6-10kB) CB 00BIYHO OCTaBISIIOT
OTKJIFOYEHHBIM, TaK YTO CEKUMU pabOTalOT HE3aBUCHUMO ApPYr OT Apyra. B ciyuae
HapylIeHUs] TUTAHWS OJHOW CEKIUU, cpaboTaeT ycTtporictBo ABP, kortopoe
OTKJIFOYUT BBOJHOM BBIKIIIOUATEh CeKIIMK U BKIIOUUT CB. [loTpebutenu cekiuu ¢
OTKJIIOYEHHBIM MUTAHUEM OYYT MOJTY4YaTh FIEKTPOIHEPTHUIO OT MUTAHUS CMEXKHOM
CEKIIUU yepes CEKIIMOHHBIM BBIKJIFOYATENb.
HenocraTku: Ha Bce BpeMs IPOBEAEHU KOHTPOJIS Wik pemoHTa cekiuu CII oqun
VMCTOYHUK MUTAHUs OTKJIIOYAeTCs; MoBpexAeHUs B 30He cexunu CIII npuBomdar k
OTKJIFOYEHUIO BCEX JIMHUK cooTBeTcTBYIomEN CII; peMOHT BBIKIIOUaTENE CBA3aH
C OTKJIFOYEHHEM COOTBETCTBYIOIIMX MTPUCOEINHEHHMN.
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3. Cxema ¢ AByMS CEKUUSIMU COOPHBIX IIUH M OOXOAHBIM YCTPOMCTBOM.

Jns yCTpaHEHW HEJOCTATKOB MPEABIIYIIMX CXEM HCIOJIb3YeTCcsl 00XOAHOE
ycTpoiicTBO. OO0XO0IHOE YCTPONCTBO MPEICTABISET COOOM OJAMH WM JBa
OOXOJIHBIX BBIKJIOUATENS HAa JIBE CEKIIMH, OOXOIHbBIE pa3beIUHUTEIN U OOXOAHYIO
cucteMy mMH. CxeMa MO3BOJISIET IMTPOBOJUTH PEBU3UI0O U PEMOHT BBIKIIOUATEIEH
0€3 OTKJIIOYEHHs MPUCOEIUMHEHUs. B HOpMmanbHOM pexume 00XOAHAsl cucrema
IIMH HaXOJUTCs 0e3 HamnpssKeHUs, OOXOAHbIE Pa3bEAMHUTEIN OTKIIOYEHbI. B
CXE€M€ MOTYT OBbITh YCTAHOBJICHBI JIBa 0OXO/IHBIX BBIKIIIOYATENS, OCYIIECTBISIOLINE
CBS3b KaXJOM CEKIMH IMUH ¢ O0O0XOoJHOW. B 1ensx »KOHOMHH CpEJICTB
OTPAaHUYMBAIOTCA OJHUM OOXOJHBIM BBIKJIIOYATENEM C JIByMS IIMHHBIMH
Pa3beIMHUTENSIMU, C TIOMOUIBI0O KOTOPBIX OOXOJHOM BBIKIIOYATEb MOXET ObITh
IIPUCOEIMHEH K IIEPBOU WJIM BTOPOM CEKLUSM ILIHH.
CxeMblI ¢ IByMs cUcTeMaMH COOPHBIX IIIHH.
[Tono6Hoe PY moxoske nmo yctpoiicTBy Ha PY ¢ ceknimoHupoBanreM COOPHBIX ITHUH
U OOXOJHBIM YCTPOWCTBOM, HO, B OTJIMYHME OT HEro, 0OXOAHas CUCTEMa ILIUH


https://topuch.ru/crp-5-kz-v-kabelenoj-razdelke-na-kl-35kv-vvod-2-f-v-s-gtu-tes/index.html

UCIIOJIb3YeTCsl Kak paboyasi, HAarpy3kl Ha CUCTEMY PACIPEACIIAIOT MEXKIYy 00euMuU
CHUCTEMaMHU IINH. DTO JENaeTCs JUIsl MOBBIICHUS HAAEKHOCTH SJIEKTPOCHAOKEHUSI.
OTcyTCcTBHE NMUTAaHUS HA OJHOM M3 CHCTEM IIMH JOIYCKAETCS TOJBKO BPEMEHHO,
IIOKa BEJTyTCSl PEMOHTHBIE pa0OTHI Ha IPYTrOM CUCTEME IIIHH.

[TpeumyriecTBa: BO3MOKHOCThH IJIAHOBOTO PEMOHTa JIOOOW CHCTEMbI LINH, 0e3
BBIBOJIA U3 JKCIUTyaTallud Bcero PY; BO3MOXKHOCTH pa3/iefieHUs CUCTEMbI Ha JBE
4acTH, JJs TIOBBIIMICHUS HAAEKHOCTH  AJIEKTPOCHAOKEHUS; BO3MOXHOCTH
OTpaHUYEHHS TOKA KOPOTKOTO 3aMbIKaHUSI.

Henoctatku: CIOKHOCTh CXEMbI; YBEIMYEHHE BEPOSITHOCTU TIOBPEXKACHUN Ha
COOpHBIX IMIMHAX M3-3a YaCThIX MEPEKIIOUCHUN pa3beIUHUTENCH; MPU 3aMbIKAaHUH
B IIMHOCOEIMHUTEIILHOM BBIKIIIOUATENE OTKIIOYAIOTCSI 00€ CUCTEMBI IIUH; PEMOHT
BBIKJIIOUATENICH U JTMHEHHBIX pa3beIMHUTENCH CBSI3aH C OTKIIIOUEHHEM Ha BpeMs
peMoHTa COOTBETCTBYIOIIHNX MPUCOETUHEHUH.

HauGomnbmee pacnpocTpaneHue cuctema noiaydmia B PY na nanpspkerne 110-220
kB.
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BpiBoa: moJlyuunu NOpakTUYECKUE HABBIKM B COCTABJIEHUM JJIEKTPUYECKOU
MPUHIUITHAIBHON cxeMbl 3PY
IIpakTnueckoe 3ansaTue Ne 16
Tema: Pacuer 3a3emiieHus pacipeaeInuTeIbHOTO YCTPOUCTBA
Henb: IlomyuynTh NOpakTUYECKUE HABBIKM B pacyeTe 3a3eMJICHUs
pacnpenenuTeIbHOr0 yCTPOMCTBA

HOpﬂ}IOK BBINIOJIHCHUSA 3aHATHUA:

BpINONHUTE pacy€T CONMPOTUBIICHUS 3a3€MJIIOLIETO YCTPOWCTBA MO YKAa3aHHBIM
rapaMeTpam:


https://topuch.ru/minobrnauki-rf-v3/index.html

BapuanTt I'pyHT Yucno BEpTUKAIBHBIX
3a3eMJIMTEICH

1,5,9,13 TPYHT 4

2,6,10,14 caJioBas 3eMJIA 6

3,7,11,15 U3BECTHSAK 4

4,8,12,16 YEPHO3EM 10

Pacuér compoTuBineHN 3a36MIISIIOINUX YCTPOKCTB.
B ycranoBkax 6—35 kB conpoTuBiieHne 3a3eMIISIOIIEr0 YCTPOHCTBA B J1I000€
BpeMs T0/1a JOJHKHO OBITh

250
<

L (@)
HO He O0ostee 10 Om.
Ecnu 3a3eMiistoriiee yCTpOHCTBO OJTHOBPEMEHHO MCIIOIB3YETCS ISl YCTAHOBOK 10
1000 B, To

125
€ —

, <
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HO He Oonee 4 Om,
rze /3 — pacu€THBIN TOK 3aMbIKaHUS HA 3eMITIO, A.
3a3eMIISIIOIIME YCTPOMCTBA 3JIEKTPOYCTAHOBOK C HE3a3EMJIIEHHON HEUTPAJIBIO
BBITIOJTHSETCS B BUJIE MIPSIMOYTOJIBHUKA U3 TOPU30OHTAIBHBIX U BEPTHKAJIbHBIX
3azemiuTenei. Pacuér Takux ycTpoiCcTB MOKHO BECTH METOAOM Kod(duimeHTa
UCITIOJIb30BAHUS, IPUHUMAS TPYHT OJTHOPOJHBIM I10 TITyOUHE.
Pacuér mpous3BOauTCS B CIEIYIOMIEM MOPSJIKE.
1. OnpenensieTcs pacy€THBIN TOK 3aMbIKaHMs Ha 3eMitto. [TpubmkEnHo s
BO3JIYILIHBIX CETEN
U
350 (3)
IUTST KaOEJILHBIX ceTel
U-l

T

10 ( 4)
rae U — mHeHoe HanpshkeHue, KB;
| — nmmHA TpEX(Pa3HBIX ANEKTPUUSCKH CBI3aHHBIX JIMHUN JAaHHOTO HAIPSIKCHHUS,
KM.
2. Ompenensercs: COMPOTUBICHUE €CTECTBEHHBIX 3a3eMIIMTENCH (KaK MPaBuiIo,
nyTéM 3amepa). ConpoTUBIEHUE UCKYCCTBEHHBIX 3a3€MJIUTEIICH.

R

R

R =———£'_';”.

(5)
Ecnu COHpOTI/IBJIeHI/Ie €CTECTBEHHBIX 3a3EMJIUTEIIEU HCU3BCCTHO, TO OHH HC
qu/ITBIBaIOTCH, T.C. HpI/IHI/IMaIOTCH

Rucx = R,




B kauecTBe MCKYCCTBEHHBIX 3a3€MJIUTENICH IPUHUMAKOTCS BEPTUKAJIbHBIE CTEPKHU
wii Tpyosl nmuHOM 1=3—S5 ™M, amamerpom d= 12— 20 MM WM YTOJOK.
[Ipn wucCHoNB30BaHUM YTJIOBOW CTalM C IMUPUHOW TMOJIKA h SKBHUBAJICHTHBIN
auametp 3azemimTens npuauMmaetcs d=0,95h. B kadectBe TOpM3OHTaIBHBIX
3a3eMJIUTEIICH UCTIOJIB3YIOTCS CTAIbHBIEC MOJOCKHI 40X4 MM.
3. Omnpenensercs pacy€THOE yIeIbHOE COMPOTUBIIEHUE TPYHTA

ppacv e kcp (6)
rIe p — YyJACIbHOE CONPOTHBIICHWE TPyHTa, MpuBenéHHoe B Tabm. 1, OMm-M;
KC — KO3(p(PHUIMEHT CEe30HHOCTH, YYMTHIBAIOIIUNA MPOMEpP3aHUE U IMPOCHIXaHUE
rpyHTa. i1 BEpTUKAIBHBIX 3J€KTpoaoB JiuuHOW 3—5 M fce=1,45-1,15, nna
TOPU30HTAJIBHBIX 3JIEKTPO10B anuHou 10—15 M ke=3,5-2,0.

Tabmuma 1
['pyHT p, OM-M ['pyHT p, OM-M
[Tecok 400-1000 Topd 20
Cyrnech 150—400 YepHo3éM 10-50
CyrimHOK 40-150 N3BeCTHSIK 1000—2000
['nuna 8-70 Cxkanuctelit
CamoBast 3emurst 40 ['pyHT 2000-4000

4. Omnpenensercs: mpeABapuTeIbHas KOH(UTypaIus 3a3eMIISIFOIIET0 YCTPOICTBA €
Y4ETOM €T0 pa3MEIlCHUs Ha OTBEEHHOW TEPPUTOPUH, TPUUEM PACCTOSHUE MEKTY
BEPTUKAIBHBIMU 3a3€MJIUTEIISIMA IPUHUMAETCSI HE MEHee UX JUIMHEL. 1o mmany
3a3€MJISIIOIIETO YCTPOMCTBA OMPEACISAIOTCSA MPEABAPUTEIIHLHO KOJIUYECTBO
BEPTUKAIBHBIX 3a3€MJIUTEJICH 1B M JJIMHA TOPU3OHTAIBHBIX IT.

= 0366-Pp [zgﬂilg“_’iﬂ
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5. Omnpenensercs: COMPOTUBICHUE OJTHOTO BEPTUKAIBHOTO 3a3€MIIUTEIS
(crepxwust), Om
(7)
rje t— rIyOrHa 3aJ105)KeHHs, paBHAsl PACCTOSIHUIO OT MOBEPXHOCTH 3€MJTU JI0
cepeauHsl 3a3emuautens, M. te=0,7 m; te=0,7+1(2.
6. OnpeaensieTcsi COMPOTUBIICHUE BEPTUKAIBHBIX 3a3EMIIUTEIICH

e

© Rixm, (7.8)

e r|B — K03 UIMEHT UCIIOIH30BAHUS BEPTUKAIBHBIX 3a3EMIIUTENICH, 3aBUCUT
OT OTHOILIEHUS PACCTOSIHUS MEXIy HUMU K JyTrHe all 1 konnyecTBa nB
(mpuBeneHsl B TAOII. 2).

7. Omnpenensiercs KOJIMYECTBO TOPU3OHTAIIBHBIX 3a3€MJIIUTENEH
(coenMHUTENBHBIE TOJIOCHI KOHTYpa), OM

- 0,366 - P e e 2.2
/ b-t (9)
rje 4 — JJIMHA MOJI0Chl, M; b — MIMpHHA MOJIOCKI, M; t — TTyOHHA 3aJI05KEHUS, M.
C yuérom koruiiuenTa UCIoib30BaHUs COMPOTUBIICHUS TTOJIOCHI TT,

n




MPUHUMAEMOTO 1O TadI. 2:

R, ==
.
Tabnuma 2
OtHomenue a/l

Yucno BEpTUKAIBHBIX | ] 2 3
3a3eMJIMTEINICH B T« TIr Up TIr JT* TIr
4 0,69 0,45 0,78 0,55 0,85 0,70
6 0,61 0,40 0,73 0,48 0,80 0,64
10 0,55 0,36 0,69 0,43 0,76 0,60
20 0,47 0,27 0,63 0,32 0,70 0,45
40 0,41 0,23 0,58 0,29 0,66 0,39
60 0,39 0,18 0,55 0,27 0,65 0,36
80 0,38 0,15 0,53 0,25 0,62 0,34
100 0,36 0,14 0,52 0,24 0,61 0,33

8. OHpCIICJUICTCH HCO6XOI[I/IMOC COIIPOTHUBJICHUC BEPTUKAIIBHBIX 3a3eMJIMTEJIEN C
yqéTOM HNCITIOJIB30BaHUA COCHHHHTCHBHOﬁ I10JIOCBI
Ru - Re 'RJ
cK
R, -R, (11)
1. OnpenenseTcsi yTOYHEHHOE KOJMYECTBO BEPTHKAIBHBIX 3a3€MIINTEIICH

' rd

n.:
R, -7,

(12)

rje 1\'B — yTOUYHEHHOE 3HaYeHUE KO3(PPUIIMEHTA UCTIOIb30BaAHUS.

Ha ocHoBe pe3ynbTaToB pacuéra yTOuHsAeTCsS KOH(GUTYpAIUs 3a3eMIISIOIIETO
YCTPOWCTBA.

[Tpumep pacuéra 3azemisitoniero ycrpoictsa PY 6-35 kB

Paccunrath 3a3emMiisroniee yCcTporicTBoO nmojactannuu 35/6 kB. [lnnHa
AIEKTPUYECKU CBsi3aHHBIX JTUHUM 35 kKB — 50 kM, 6 kB — 20 xm.

Ha nmoxacranimu ucnonb3yeTcst o01iee 3a3eMIISIFoIIEe YCTPOMCTBO HA HANIPSKEHUU
1o u Beitie 1000 B. EctecTBeHHBIX 3a3emiutelieit HET. ' pyHT — yepHo3éM (p=50
Om m). ITnomans noacranmuu (18x8) m2,

[1man 3a3eMIISIOIIETO YCTPOMCTBA MOKa3aH Ha puc. 1.

/Ummnmmmuuu

S~ Ozpamaeme noscmamuL

O

o O

Puc. 1




35.50

I,=——=5 A
350
R, = E =5 Owm;
5
g PY-6 kB
1. OmnpenensieM CONPOTUBIICHHUE 3a3eMISIIOIIETO ycTpoiictBa mia PY-35 kB
[w2Dgin
10

R, D, 10,4 Om.
12

Y4auteiBasi, uTo 3a3eMiisitoniee ycTpoiictBo obmiee mist PY no 1000 B u Beire 1000
B, nmpuaumaem R3=4 Owm.

2. 3azeMJsitoliee YCTPOMCTBO HaMeuaeM B BHJIE KOHTypa U3 mojockl 40x4 mw,
IPOJIOKEHHON Ha riyouHe 0,7 M BOKPYT HOJICTaHIIUU
Y BEPTUKAJIBHBIX CTEP/KHEW JUIMHOM 5 M M IHaMeTpoM 12 MM Ha pacCTOSIHUM 5 M
apyr ot apyra. OOmas jyuHa monocsl 60 M, IpeIBapUTENbHO NPUHUMAaeM
KOJIMYECTBO CTepkHEe.— 12.

3. Onpeaenum pe3yabTUPYIOLIEE COPOTUBIEHUE 3a3EMIISIIOLIETO YCTPOMCTBA.
ConpoTHBIIEHHE BEPTUKAIBHBIX 3a3EMIINTEIEH

R, =224 _ 554 0m

8-0,55
ConpoTHUBIECHHE TOPU3OHTAITBHOMN MOJIOCHI
, 244

= =5,54 Owm,
8-0,55

COHpOTI/IBJ'IeHI/IC 3a3CMIJIAIOIICT O YCTpOﬁCTBa

_5,54-13,6 ~3.930m<R

e on = 4 OM
' 554+13,6

BriBon:

IIpakTnueckoe 3ansaTue Ne 17

Tema: CocraBiieHHE OJHOJIMHENHON CXEMBI TITOBOI MOJACTAHIINA
[lenp: moMyYuTh MNPAKTHYECKHWE HABBIKM B COCTABJICHUM OJHOJUHEWHOMN
CXEMBI TATOBOU MOJACTAHIIUHA

HOpﬂ}IOK BBINIOJIHCHUSA 3aHATHUA:

Cxema TJIaBHBIX DJIEKTPHUYECKHX COCOUHEHHMI COCTAaBJIEHa HAa OCHOBE THIIOBBIX
IIPOEKTHBIX PEIICHUN.

TsAroBas moaCTaHIMSA MOTYy4YaeT MUTAHUE MO ABYM OAHOLIENHBIM JUHUAM 110 kB,
SIBJISIFOLLIMMUCS 4aCThIO CUCTEMBI SHEPrOCHA0KEeHU paiioHa.



Ha mnoacranuum ycTaHOBJIEHO JBa TATOBBIX TpaHchopmaTtopa. HopmanbHO B
paboTe HaXOAUTCA OJWH U3 HUX, IPYrod B pe3epBe. B BBIHYXKIEHHBIX pPEKUMAX
paboTe MOTyT HaxoAuThes 00a Tpanchopmaropa.

OPY 110 xB BBINOJHEHO C OJHOM, CEKIMOHMPOBAHHOW BBIKIIOYATENIEM U
OoOXOMHOW  cucTeMaMu  MHH. [paHchOpMATOpPhl  MOAKIIOYEHBI  Yepes
BBICOKOBOJIBTHBIC ~ BBIKJIIOYATEIM C pasbeAuHUTENsIMH. JIns  3amurthl  OT
NepeHaIpsHKeHUH yCTaHOBJICHBI OTpaHUYUTeN nepeHanpsbkennid Tuna OITH-110.
OPY 35 kB ciyXuT njisi MUTaHUs HE TATOBBIX MOTPEOUTENIeN MPUIIETAIONIET0 K
MOJICTAHIIMM  paloHA. Brimonneno C ONVHAPHOM  CHUCTEMOW  IIHWH,
CEKIIMOHUPOBAHHOM BBIKIIFOUATEJIEM.

PV 10 kB ciyxwut nns nutanusi npeoOpa3oBaTeibHbix arperato, TCH, dbunepos
MPOJIOJIBHOTO DJIEKTPOCHAOXKEHMs. BBINONIHEHO ¢ OAMHApHOW CHCTEMOMW IIUH,
CEKIIMOHMPOBaHHOU BhIKItO4YaTeneM. PY 10 kB pa3MenieHo B kamepax HapyKHOMU
ycraHoBkM tumna K-Y1-VY.

PY 33 kB — nmnocrosaHoro Ttoka, murtaercs ot PY 10 kB uepes
npeoOpa3oBaTeIbHbIM TpaHCHOPMATOP U MOTYIPOBOJIHUKOBBIN MPEe0Opa3oBaTelb.
Cocrout PV 3,3 kB u3 paboueii u 3aracHO# IUTIOCOBBIX IIWH, CEKIIUOHUPOBAHHBIX
JBYMsI Pa3beIUHUTEIISIMU HAa TPU CEKIIMH, MUHYCOBAasl IIIMHA HE CEKIIMOHUPYETCS,
MIOCKOJIBKY IO YCJIOBUSAM O€30IaCHOCTH Ha HEW Jomyckaercs paboTa 0e3 CHIATHS
HanpspkeHus. K kpailHUM CEeKIUSM TPUCOCANHEHBI BBIPSIMUTEIBHBIC arperatsl U
dbugepa KOHTAKTHOM CETH, K CpEHEeW — 3almacHOW BBIKIIOYATENb, PA3pPSIHUK,
CrilakuBaroliee ycrpoiictBo. HopmanbHO Bce cekIuu paboTaroT mapajuielibHoO,
IPU PEBUBUSIX MOXKET OTKIIOYAThCS JH00asi KpalHss CeKius. BeImpsMuTenbHbIe
arperaTsl MPUCOEIUHEHBI K IIMHAM OBICTPOACUCTBYIOMIMMHU BhIKITIOYaTEIsIMU bB 1
pazbenuHuTeNsIMU. B menu kaxmoro ¢uaepa KOHTAaKTHOM CETH, a Takke
3alacHOro BBIKJIFOUATEIS BKJIFOYEHO MOCJIEA0BATEIBHO 1o 1B
OBICTPOJICHCTBYIOIINX BBIKIIOYATEIS.

OnHonuHeNHas cxema TJIaBHBIX 3JIEKTPUYECKUX COSTUHEHHUM TSATOBOM MOACTaHIIUU
npuBeneHa Ha ueptexe (Puc. 2.1).
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Puc 21, Coprverypsas cxena onopeof TIrcecd ToICTEHUME DOCTOSHEOTD TORA

BrIBOA: MONyYMIIM NMPAKTUYECKUE HABBIKM B COCTABJICHUU OJHOJMHEMHON CXEMBI
TATOBOU ITOJCTaHLIUU

IIpakTnueckoe 3ansaTue Ne 18

Tema: CocTaBjieHHE CXEMbI IINTAHUS U CCKIMOHUPOBAHUA KOHTaKTHOM CETH
HGJ’IB: IMOJIYUYUTh IMPAKTHYCCKUC HABBIKHM B COCTABJICHHH CXCMBI IIMTAHUA H

CCKIIMOHUPOBAHHA KOHTaKTHOM CETH
I/ICXOI[HBIC JaHHBIC: CUCTEMA TOKA, HOMCP CXEMBI 3a1aCTCA IIPEIIoaaBaTCICM.
HOpSII[OK BBINTOJIHCHUSA 3aHATHUA:

1. BpImonHUTh NPOJOIBHOE CEKIMOHUPOBAHUE YYACTKA KOHTAKTHOM CETH

(Ha cxeme).

2. BpINOJHUTH MONEPEYHOE CEKIMOHUPOBAHME Yy4YacTKa KOHTAKTHOW CETH
(Ha cxeme).

3. IToakJIrOYUTh MUTAHKUE HA MPOJOJIBLHBIE CEKIIUM (Ha CXEME).

4. TToakJIr0YMTh MUTAHUE Ha MOIMEPEUYHbIE CEKITMU (Ha CXeMe).

5. BBINIOJTHUTH OMMCAHUE CXEMbI MUTAHUSI U CEKIIMOHUPOBAHMSL.



Conep:xxanue oTuera:

1. BelnosmmHeHHasA cxema MUTaHus U CEKIMOHUPOBAHUS.

2. Jlatp onucaHue TOHATUSA MPOAOJBHOIO CEKIIMOHUPOBAHUS YyYaCTKa
KOHTAKTHOM CETH, YEM BBITIOIHACTCS.

3. Jlatp onucaHue TOHATUSA IMONEPEYHOTO CEKIMOHUPOBAHUS Yy4aCTKa
KOHTAKTHOM CETH, YEM BBITIOIHACTCS.

4. Jlatb oOmnuMCaHWE, KaK IMOJKJIIOYAeTCs MHUTAaHUE Ha MNPOJIOJbHBIE U
MOIIEPEYHBIEC CEKIIUU.

BBIBOI[I MMOJIYUYHJIN IIPAKTHYCCKHUC HABBIKH B COCTABJICHHMM CXCMbI IIMTAHUSA H
CCKIMOHUPOBAHHA KOHTaKTHOM CETH

2. Kputepun o11eHKH NPAKTHYECKOT0 3aHATHUS

«5»  «OTIMYHO»  -CaMOCTOSITEIPHO W TMPaBWIBHO  pemWiI  y4eOHO-
npohecCHOHANBHYIO 3aauy WU 3aJjaHie, YBEPEHHO, JJOTUYHO, MTOCIEI0BATEIBHO
¥ apryMEHTHPOBAHHO H3JIaraj CBOE PEIICHHE, MCIOJb3Yys MOHITHS, CChUIAICh Ha
HOPMAaTHUBHO-TIPABOBYIO 0a3y.

«4» «XopomIo» -caMOCTOATEIFHO M B OCHOBHOM TPABIJIBHO pPEIIMI Yy4eOHO-
npohecCHOHANBHYIO 3a/auy WU 3aJlaHie, YBEPEHHO, JJOTUYHO, MOCIEI0BATEIBHO
U apryMEHTUPOBAHHO U3JIaraj CBOE PEIICHHE, UCTIONIb3YS TOHITHS.

«3» «yI0BJIETBOPUTEJIBHO» - B OCHOBHOM pEIIMJI Y4EOHO-TTPOPECCHOHATBHYIO
3alayy WM 3aJlaHude, JOMYCTWJ  HECYIIECTBEHHbIE  OMMOKH,  c1abo
apryMEHTUPOBAJI CBOE PEIICHUE, UCIIOJIb3YsI B OCHOBHOM MTOHSITHSI.

«2» «HeyI0BJIETBOPUTEJIBLHO» - HE PEIII yueOHO-TPOdEeCCHOHANBHYIO 3aauy
WM 3a7]aHHeE.



2.2. MEXKIMCLUMIITUHAPHBIN KYPC
MJIK.01.029JIEKTPOCHABKEHUE DJEKTPOTEXHOJOT MYECKOTO
OBOPYJIOBAHMUSI

IIpoBepka M oOIEHKa YCBOEHUS OOydYarOIMMUCA y4eOHOro Marepuala,
c(OpPMUPOBAHHOCTH YMEHUIN U HABBIKOB SIBISIOTCS HEOOXOIUMBIM KOMIOHEHTOM
npoiecca 00y4eHus. DTO HE TOJBKO KOHTPOJIb PE3yJbTaTOB OOy4YEHHs, HO U
PYKOBOACTBO I103HABAaTEIbHON JIEATEIBHOCTBIO OOYyYalOIIUMXCs Ha pa3HbIX
CTausAX y4eOHOro mpoiecca.

[IpoBepka M OLIEHKa 3HAHUN JOJKHBI YAOBJIETBOPATH OIPEIEICHHBIM
JTUIAKTUYECKUM TpeOOBAaHUAM: CHCTEMAaTUYHOCTb, PEryJSIPHOCTh IPOBEPKH U
KOHTPOJISL 00sI3aTENIbHBI.

OneHka 3HaHUH HOCUT MHAMBUYaNlbHbIN XapakTep. Kaxasiil oOydaromuiics
JOJIKEH 3HATh, YTO OLIEHUBAIOTCS €r0 3HAHUS, €T0 YMEHUS U HABBIKH.

3HaHUsA, YMEHHUS U HaBBIKU MPOBEPSAIOTCS M OICHUBAIOTCS C TOYKH 3PCHHUS
BBITIOJIHEHHUS Martepuania, 3aJI0)KEHHOTO B y4eOHOU porpamme
npodeccuoHanbHOro Moayis. KadecTBO yCBOEHHs COAEpX aHUS IPOrpaMm —
OCHOBHOM KpUTEPUN OLICHKH 3HAHUM.

[IpoBepsis W oOleHMBas YCBOEHUE OOYyYAIOUIUMHUCA TEOPETHUECKOTO H
dakTHyeckoro Marepuana, HYXKHO BHUICTh BIUSHHE MOJydaeMbIX 3HAHUN Ha
o0iiee M YMCTBEHHOE pa3BUTHE, Ha (POpMHpOBAHME KadyecTB JIMYHOCTH, Ha
oTHouleHWe Kk yuebe. IlpoBepka 3HaHMII TOMOTaeT MpPENOJAaBaTENI0 BUIEThH
npolecc pa3BuUTUS oOywaromierocsi, mporecc (OPMUPOBAHUSA YMCTBEHHBIX,
MOpaIbHbBIX, SMOLIMOHAIBHBIX U BOJIEBBIX KAU€CTB JIMYHOCTH.

®opMbl IPOBEPKU 3HAHUHN 00YUaAIOLIUXCS MTPEICTABICHBI HIDKE.

THUITOBBIE 3ATAHUSA AJIA ITPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH

YCTHBIU OIIPOC

1. Onucanue

VYCTHBIN OMpOC MPOBOAUTCS C IETBI0 KOHTPOJII YCBOCHHBIX yMEHHUH H
3HAHUM ¥ TIOCIEAYIOIIEr0 aHaiu3a TUMWYHBIX OIMMOOK U  3aTpyJHEHUM
0Oy4Jaronuxcs B KOHIIE U3yUYECHUS Pa3/iea/TEMBI.

Ha npoBenenune onpoca oTBoAUTCA 15 MUHYT.

2. Kputepum oleHKH YCTHBIX OTBETOB
Ounenka «5» «OTJIMYHO» - CTYJIEHT IOKa3bIBACT MOJHBIE U TIyOOKHME 3HAHUS
MIPOTPaMMHOr0  MaTepuana, JIOTMYHO M AapryMEHTHPOBAaHO OTBEYaeT Ha
MTOCTABJICHHBIN BOIMPOC, a TAKXKE JOMOIHUTEIBHBIE BOITPOCHI, MOKA3bIBAET BEICOKHM
YPOBEHb TEOPETUYECKUX 3HAHUM.
Ouenka «4» «XOpoOWIO» - CTYACHT MOKa3bIBAET TTyOOKHE 3HAHUS MPOTPAMMHOIO
Marepuajia, TpPaMOTHO €ro H3Jaraer, JOCTATOYHO IIOJHO OTBE€YaeT Ha



MOCTaBJICHHBIA BOMPOC U JOMOJHUTENbHBIC BOIPOCHI, yMelo (opMyIHUpyeT
BBIBOJIbL. B TOX€ Bpemsi pu OTBETE JIOMTYCKAET HECYIIECTBEHHBIE MIOTPEIIHOCTH.
OueHka «3» «yI0BJIETBOPUTEIbHO» - CTYJCHT MOKA3bIBAET JOCTATOYHBIE, HO HE
IyOOKHe 3HAHUS MPOTPAMMHOTO MaTepHuaia; MpU OTBETE HE JOMYCKAaeT IPyObIX
OIMMOOK WM TPOTHUBOPEUMA, OAHAKO B (HOPMYJIMPOBAHUU OTBETAa OTCYTCTBYET
JIOJDKHAS CBSI3b MEXKAY aHAIM30M, apryMEHTauued W BbIBogamu. [ momydeHus
MIPaBUJILHOTO OTBETA TPEOYETCS YTOUHSIONINE BOIPOCHI.

Ounenka «2»  «HEYIOBJIETBOPUTEJbHO» - JlaH  HENOJHBIM  OTBET,
MPEACTABIAIONIMNA  COOOM  pa3po3HEHHBIC 3HAHUS IO TeMe Bompoca ¢
CYIIECTBEHHBIMH OITHOKAMHU.

3.1IpumepHbIe BONPOCHI

Paznen/Tema Bormpocsl
Tema 6.2  DnekrpoobopynoBanue | 1. Ymo Hazvieaemcs c8apkou?
YCTAaHOBOK JJICKTPUUECKOU CBAPKH 2. 3auem npu ceapke  HYJiHCHA
IHepaus akmusayuu?
3. Kax no  eudam  snepeuu

aKmueayuu U N0 COCMOSIHUIO Beuecms
8 30He COCOUHEHUsL MONCHO PA30eUums
cnocobwvl ceapxu?

4, Kakue  uzsecmmuvr  cnocobul
c8apKu 0asienuem u niasieHuem?

5. Yem omauuaromcs opye om opyea
Ccnocobwvl c8apku niasieHuem?

Tema 7.1 Pa3paborka TtexHuyeckon | 1. Hasnauenue 3aUUmMHO20
JTOKY-MEHTaIIH MIPOEKTOB | 3A3eMACHUSL,
ANEKTPOCHAOKEHUS 2. Ilpunyun Oeiicmeus 3auumHo2o
3a3emnenus;
3. Obracmv npumeneHus: 3aUUMHO20
3a3eMNeHUsL,;
4.  Ilenv  pacuema  3aWUMHO20
3a3eMNeHUsL,;
5. Hopmuposanue 3HayeHuu
CONpOMuUBIeHUs. 3a3eMIAI0Ue20
ycempoucmea,

6. Quzuueckuii cmoicn Ko3gpduyuenma
UCNOTIb30BAHUSL 3A3EMIUMEIL.

TECTBI
1. Onucanue
TecTbl MPOBOAATCS C UEJIbKD KOHTPOJIS YCBOCHHBIX YMEHWM, 3HAHUN U
MOCJICIYIOIIET0 aHaan3a THIWYHBIX OIMMOOK (3aTpyaHEHHH) 00ydYaroiuxcs B
KOHIIC U3YUYCHUS Pa3/iesia/TeMBbI.
Ha BhinonHeHnue tecta OTBOAUTCS 15 MUHYT.



2. Kputepum oneHKH

Onenka KoJsinuecTBO BEpHBIX 0TBETOB
«5» - OTIINYHO Bremomaeno 91-100 % 3aganwmii
«4» - Xopo1io Brmmmonaeno 76-90% 3ananuii
«3» - YAOBIETBOPUTEIHHO Brimonaeno 61-75 % 3aganuit
«2» - HEYJIOBJIETBOPUTEIBHO Brmmonnaeno He 6onee 60% 3amanuii

3. [IpuMepHbIe TeCTOBbIE BONPOCHI/ 3aJaHUS
1. CBapkoil Ha3bIBaeTCA ......
a). CBapka — D3TO TEXHOJOIMYECKHMH MPOLECC TNOJYyYEHHs] HEepa3bEMHBIX
COCIMHEHUA TMOCPEACTBOM YCTAHOBJEHUS MEXKATOMHBIX CBA3EH  MEXIY
CBapMBAacMbIMU  YaCTAMM IPpM HUX  HArpeBaHWMH  WIM  IJJACTUYECKOM
ne(OpMUPOBAHNH, WJIM COBMECTHOM JIEWCTBUHU TOTO U APYTOTO.
0). CBapka - 3TO CBOWCTBO Je€Tajeil 00pa30BbIBaTh HEPA3bEMHOE COCIUHEHHE
nyTEM MECTHOTO HarpeBa, C IPUMEHEHUEM WU 0€3 MPUMEHEHUSI TaBICHMUSL.
B). CBapka — 3TO CcIOCOOHOCTh MaTepUajoB 00pa30BbIBaTh HEpazbEMHOE
COCIMHEHHE IyTEM pAaCIUIABJICHHS OCHOBHOIO METalUla W  COCIMHEHHS
COEJIMHAEMBIX YaCTE! C TOMOILBIO 1ABJICHHUS.
2. Omnpenenute, Kakhue M3 IEPEUYHUCICHHBIX BHJIOB CBapKd HE OTHOCITCS K
TEPMUYECKOMY KJIACCY CBAPKHU:
a) yroBas;
0) razosas;
B) KOHTAKTHasl;
3. Kak Ha3bpIBaeTCsi KJacc CBapKu, OOBEIAMHSIIOUIMI BHUABI CBapKU, KOTOPHIE
OCYUIECTBJISIIOTCA € UCITOJIB30BAHUEM TEIIIOBOM SHEPTUHU U AABJICHUS:
a) TEPMOMEXAHUYECKUH;
0) TepMUYECKUH;
B) MEXaHUYECKUIA;
4. JlyroBas cBapKa OCyIIECTBISICTCS MO/ ICHCTBUEM:
a) cuiibl P;
0) IEKTPUUECKOU TyTH;
B) ra30BOT0 TJIAMEHU;
5. CapHO# 1IOB B ra30BOM CBApKE 3aIIUIIAETCS C TOMOIIBIO:
a) HET 3allUThI;
0) oOMa3ku;
B) ra30BOT0 TJIAMEHU;
6. KTo BIiepBbI€ MPUMEHMII IIPU CBAPKY YTOJIBHBIN 3JIEKTPO?
a). Ilerpos B.B.
0). CnaBssoB H.T'.
B). benapnoc H.H.
7. CTeneHb MEXaHU3alMKU Ipoliecca ra30BOM CBapKHU:
a) MOJyaBTOMAaTHYECKas;



0) pyuHas;
B) aBTOMAaTHYECKasl;
8. IIpomecc 0OpazoBaHMs JIEKTPOHA U MOHOB HA3BIBACTCSI:

a) IMCCOIUAIIUS;

0) noHM3aIK;

B) pEKOMOMHAITHS;

9.HazoBuTe OCHOBHBIE 30HBI CBAPOYHON JYTH:

a) KaToJHas, aHO{Hasl, CTOJIO JIyTH;

0) MpoMeXKyTOUHasl, KaTO{Hasl, AaHO/IHAS,;

B) aHOJIHAsl, IOHU3UPOBAHHAs, IIJIa3MEHHAS;

10.Kakas 30Ha B cBapOYHOM JyT€ HA3BIBAECTCS KATOJHOM IISITHOM:

a) BBICOKOTEMITEPATYPHBII YYaCTOK Ha MOJOKHUTEIBHOM 3JIEKTPOAE IyTH;
0) HanOoJiee IPKUIA y4aCTOK B CpEIHEN YacTH JIyTH;

B) BBICOKOTEMIIEPATYPHBIA yYACTOK HAa OTPULIATEIILHOM 3JIEKTPOAE IYTH;
11. Kakyro nossipHOCTh yTH Ha3bIBAKO NIPSIMOM:

a) Ha 3JIEKTPOJIe€ MUHYC, Ha U3AEJIUHU TUIIOC;

0) Ha AJIEKTPO/Ie TUTIOC, HA U3/ICJIUU MUHYC;

B) IEPEMEHHOE U3MEHEHUE NOJIIPHOCTH HA 3JIEKTPOJIE U U3JIETTUU

12 Ha xakoii mosisipHOCTH oOOecrieurBaeTcsi OoJblliee MPOILIaBIEHUEOCHOBHOTO
MeTasuia Mpu PyYHOU TyTOBOM CBapKe

a) Ha 00paTHON;

0) Ha IEpEeMEHHOM TOKE;

B) Ha IPSIMOI;

13.YTo moHUMaroT noj BOJIbT-aMIIEPHON XapaKTEPUCTUKOM:

a) U3MEHEHUE HAIPSHKEHUS Ha IyTe C TEYEHUEM BPEMEHU;

0) 3aBUCUMOCTh HaNpPsHKEHHSI HA CBAPOYHOU yre OT BEJIMUMHBI TOKA,

B) U3BMEHEHHE BEJIMUMHBI CBAPOYHOT'O TOKA C TEUEHUEM BPEMEHU
14.ITouemy pekOMEHIYETCSI BECTH CBAPKY KOPOTKOM AyTOM:

a) yIy4IIaeTcsl yCTOMYMBOCTh TOPEHUSI IyTH U 3alllUTa CBAPOYHON 30HBI;
0) ynyurraercst popMUpOBaAHUE 111BA;

B) YBEJIMUMBAETCs TyOWHA MTpoBapa v NIMPUHA I1BA;

15.CKoJIbKO Y4aCTKOB UMEET BOJIbT-aMIIEpHAS XapaKTEPUCTUKA JyTH
a)2; 0)4; B)3;

16.MarautHoe 1yThe — 3TO:

a) 3alIiTa CBApOYHOM BaHHBI OT OKPY>KAIOIIEH CpeIbl;

0) OTKJIOHEHHE TYTH OT HOPMAJILHOTO MOJIOKEHUS,

B) IEPEHOC Karellb MeTajula yepes3 Ayry;

17.11pn py4HOIl AYroBOM CBapKe MOKPBHITBIMHU AJIEKTPOAAMHU XapPaKTEPEH NEPEHOC
AIEKTPOJHOTO MeTaa:

a) MEJIKOKameIbHbIN;

0) mapamu;

B) KpYITHOKaNEIbHbIN;

18.OnexkTpruyeckuii anmapar, mpeoOpa3yrouii epeMeHHbIN TOK Tpex(azHoil ceTn
B TTOCTOSIHHBIN TTPU TIOMOIITH TIOTYTPOBOHUKOBBIX TPUOOPOB:



a) TpancdopmaTop;

0) reneparop;

B) BBIIPSIMUTEb;

T) mpeodpa3oBaTeib

19.BHemnsAa XxapakTepuCTUKAa HCTOYHUKA TUTAHUSL JJIsI PyYHOU TyTrOBOM CBApPKHU:
a) )KecTKas,

0) moJioras;

B) IaJlaroIas;

I') BO3pacTaroIas.

20. DnexkTpuyeckwil ammapar, MnpeoOpazylomuil MEXaHUYECKYl0 DJHEpPruio B
AIEKTPUYECKYIO:

a) TeHepaTop;

0) Tpancdopmatop;

B) BBIIPSIMUTEb;

) npeoOpa3oBaTeb;

21.YcraHoBKa, COCTOSIIIAS U3 CBAPOYHOI0 TEHEPATOPA U CBAPOUYHOTO TEHEPATOpa C
HE3aBUCUMBIM BO30YKIEHUEM

a) TpancopmaTop;

0) nmpeoOpazoBaTelb;

B) T€HEPATOP;

T') BBIIIPSIMUTEITb;

22.HoMmuHanbHbIE CBAPOYHBINA TOK M HANIPSIKEHUE NCTOYHUKA TUTAHUS — 3TO:

a) MaKCUMaJIbHBIE TOK M HAIPSKEHHUE, KOTOPhIE MOKET 00ECIEYUTh UCTOYHUK;

0) TOK M HampspKeHHe, Ha KOTOpbIE pPACCUUTaH HOPMAJIBHO pabOTaOLIH
HCTOYHUK;

B) HAIIPSDKEHUE U TOK CETH, K KOTOPOW MOAKIFOYEH UICTOYHUK ITUTAHHUS;

23.Bpemsi, HeoOXoaumoe maJisi MOAbEMa HANPSHKEHUS OT HYJSIO HaMpsHKEHUS
MOBTOPHOTO 3akuranus ayru (10 30 B) HeqoKHO NpeBbIIATh:

a) 0,05¢c; 06)0,005c; B)O0,5c; r)5c.

24. Ilpouecc yaanenus cepsl v ¢pochopa U3 MeTajljia CBAPHOTO 111Ba HA3bIBACTCSI:

a) paCKUCIICHUE;

0) OKHUCJIEHUE;

B) papuHUPOBAHMUE;

25.1udpser nocne 6ykB CB B Mapke cBapouHoi nmpoBosiokuCB-081"2C o6o3Hauatot
COJIEpP>KaHHUE B COTHIX JIOJISIX MTPOLICHTA:

a) yriaepona;

0) KucIopOa;

B) Maprasiia;

DTaJIOHbI OTBETOB.

Ne Bonpoca | 1 2 3 4 5 7 8 9 10
OrTBer: a 8 a 4] 8 8 4] 4] a 8
No ponpoca | 11 12 13 14 15 16 17 18 19 20
OrtBer. a 8 O a 8 4] 8 8 a a
Ne Bompoca | 21 22 23 24 25
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CAMOCTOATEJIBHASA PABOTA

1. Onucanue

CamocTosTenbHas padoTa 1Mo JaHHOMY pasjielly/TeMe BKIIIoYaeT paboTy Io
CaMOCTOSITEILHOMY H3YUYCHHIO OOYYarOIIMMHUCS psiia BOIPOCOB, BBIMOJHECHUS
JIOMAITHUX 3aJIaHHH, MTOJITOTOBKY K JIA00PATOPHO-TIPAKTUYECKUM 3aHATHSIM.

Ha camocrosTenbHOe U3yUeHHE TMPEJCTABICHHBIX HHUXKE BOIPOCOB U
BBITIOJIHEHHE 3aJaHUil OTBOIUTCS 4 daca.

2. Kpurepum ouleHKH caMOCTOATEILHON PadoThI
«5» «OTJIMYHO» -B CAMOCTOSITEIbHOW padOTe 1aH MOJIHBIA, pa3BEPHYTHII OTBET Ha
MOCTAaBJICHHBIC BOMPOCHI. V370keHWE 3HaHWI B THCHMEHHON (opMe IMOHOE,
CUCTEMHOE B COOTBETCTBHM C TPEOOBAHHSAMHU Y4YEOHOW MporpaMmbl. 3HAHUE 00
00BEKTE IEMOHCTPUPYETCS Ha (POHE MOHMMAHMS €ro B CUCTEME JAaHHOW HAyKH U
MEXKIMCIMIUIMHAPHBIX CBA3€H. OTBET U3JI0OKEH JINTEPATYPHBIM SI3BIKOM C
WCIIOJIb30BaHUEM HAYYHOM TEPMUHOJIOTHH.
«4» «X0pomo» -B CaMOCTOSITEIbHON paboTe J1aH MOJIHbIN, pa3BEPHYTHIM OTBET Ha
IIOCTaBJICHHBIA BOIIPOC, II0KA3aHO YMEHHUE BBIICIHUTb CYILIECTBEHHBIE W
HECYLIECTBEHHbIE  Ipu3Haku. Mmerommecs y — oOywaromierocst — 3HaHUS
COOTBETCTBYIOT MHUHMMAJIBHOMY OOBEMY COJEp)KaHUs MPEAMETHON MOJATOTOBKHU.
W3noxxenue 3HaHUI B MUCbMEHHOM (OpME MOTHOE, CHCTEMHOE B COOTBETCTBUU C
TpeOOBaHUSAMU Yy4eOHON MporpaMMbl. BO3MOKHBI HECYLIECTBEHHbIE OILIMOKU B
dbopmynupoBkax. OTBET JIOTMYEH, H3JI0XKEH JMTEPATYPHBIM  S3BIKOM €
WCIIOJIb30BaHUEM HAYYHOM TEPMUHOJIOTHH.
«3» «yIOBJICTBOPUTEJBHO» - JaH HEAOCTATOYHO IIOJHBIM W HEIOCTATOYHO
pa3BepHyThI OTBET. JlomylieHsl OMMOKM B PACKPBITHM MOHSTHH, YNOTpeOIeHnn
TepMuHOB. OdopmiieHre TpeOyeT NOMpPaBOK, KOPPEKLIUU.
«2» «Hey/0BJIETBOPUTEJIbHO» - JaH HEIMOJIHBIA OTBET, MPEACTABISIIOUIUN COO0M
pa3po3HEHHbIE 3HAHUS MO TEME BOINpOCca C CYIIECTBEHHBIMU OIIMOKAMH B
onpeneneHusx. W3noxxeHne HErpaMOTHO, BO3MOXKHBI CYIIECTBEHHbIEC OIIMOKH.
OTCyTCTBYEeT HHTEpEC, CTpEeMJIEHME K J0OpPOCOBECTHOMY M KayeCTBEHHOMY
BBITNIOJIHEHHUIO YUEOHBIX 3aJaHUi.

3. [IpuMepHbIe BONPOCHI 1JI1 CAMOCTOATEILHOTO N3YYeHHUs

1. CBapouHbie TEHEPATOPHI.

2. DIEKTPOMPOBOAKHI BO B3PHIBO- U TIOKAPOOTACHBIX TOMEIIICHUSX .
3. OOcy>KMBaHHE U PEMOHT KaOEIbHBIX JIMHUM JIEKTPOTIEPEIauH.

4. IlpumepHble (OPMBI OTYETHOCTH Pe3yJbTATOB CAMOCTOSITEIbHOM
padoThI

- IOKJIaJibl,

- KOHCIIEKT.



INPAKTHYECKOE 3AHATHE

1. Onucanue

B xome mnpakTthueckoro 3aHsATHs oOOydaroluecss MPHUOOPETaloT YMEHUs,
IpEeayCMOTPEHHbIE paboyeil mporpaMmoi y4eOHOM AMCHUIUIMHBI, y4aTcs
UCIIOJIb30BaTh  (OpMyJbl, TMPUMEHSITh  pa3IMyHble METOAMKM  pacuera,
aHaJM3UPOBAaTh IIOJYYEHHBIC pE3YyJbTaTbl W JI€JIaThb BBIBOJABI, OIHUPAsACh Ha
TEOPETUYECKUE 3HAHMUS.

ConepxaHnue, 3Tarbl TPOBEACHUS MPAKTUYECKOTO 3aHATHS NPEACTABICHbI B
o0s3aTeIbHOM —NpWiIoKeHHH MeToAn4yecKue YKa3aHUsl 10 TPOBeIeHUI0
NMPAaKTHYECKUX 3aHATHI 1no MEKTUCHUIIHHAPHOMY Kypcy
MJIK.01.029nekTpocHaGKeHNE ITEKTPOTEXHOJIOTMYECKOT0 000PY/10BAHMS.

[Ipn oleHMBaHMK MPAKTHUYECKOrO 3aHATHSA YUYUTHIBAIOTCSA CIEAYIOIINE
KPUTEPUH:

- KQU€CTBO BBIIIOJIHEHHSI pa0OTHI;

- KauecTBO 0(OPMIICHHUS OTUETA 110 PaboTE;

- KQUE€CTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPHU 3aIIUTE PAOOTHI.

OcHoBHas 1enb npakruyeckoro 3aHatus Ne 1 «CriocoObl npeoOpa3zoBaHus
AJEKTPUUECKOM HHEPTrUU B TEIUIOBYIO» - U3YUUMb CHOCOObL Npeodpaz’o8aHus
9NIeKMPUYECKOU IHEPSUU 8 MENTOBYIO.

OcHoOBHast 1eNb MNPAKTUYECKOro 3aHATHS Ne 2 «YCTpOWCTBO WM HPUHIUII
JEUCTBUS DJICKTPUUECKUX TEUEH» - uU3yuums YCmMpoucmeo u NPpUHYun Oetcmeus
9JIeKMPUYECcKUx nedel.

OcHoBHast 1enb MNpPakTUYECKOro 3aHATHS Ne 3 «YCTpOWCTBO M HPHHIUII
JEHCTBUSI CBAPOYHBIX allapaToOB» - U3YUUMb YCMPOUCMBO U NPUHYUN Oeucmeus
CBAPOUHBIX ANNAPAMO8.

OcHOBHast  ©enmp  MOpakTUyeckoro  3aHsatua  Ne 4 «BpI100p
ANEKTPOOOOPYIOBAHUS ISl B3PBIBO- U MOKAPOOTACHBIX MOMELIEHUNY - HOAYYUMD
HABLIKU 6 8blOOpe dIeKMpooOOPYO008aHUsL Ol 63PbI8O- U NOHCAPOONACHBIX
nomeujeHull.

OcHoBHas 1enp npaktuueckoro 3aHsaTuss Ne 5 «CocraBiaeHHe CXeM
AIIEKTPOCHAOKEHUSI O00OPYIOBAHUSY - HOAYYUMbL NPAKMUYECKUE HABLIKU 8
COCMAaBNeHUU cxem 271eKMpOCHAOINCEHUSL.

OcHoBHas 1€ TTpakTHIecKoro 3aHsATus Ne 6 «CocraBnenue crenudpukaiui
K CXEMaM 3JIEKTPOCHAOXKEHUSD) - NOLYYUMb NPAKMUYecKue HagblKu 8 COCMagieHuu
cneyugukayull K cxemam 21eKmpoCHAONCeHUsL.

OcHoBHas  1enb  npaktudyeckoro 3ansatus Ne 7 «CocraBieHue
TEXHOJIOTUYECKOW KapThl JUIsl TPOU3BOJACTBA pabOT MO PEMOHTY KaOenbHOU
JUHUWY - NOJAYYUMb NPAKMUYECKUe HABbIKU 68 COCMABIEHUU MEeXHOL0SUYECKOU
Kapmul 0Jis1 NPOU3B0OCMBA pabom no pemMoHmy KabeabHOU TUHUU.

OcHoBHass wenb  npakthdeckoro 3ansatuss Ne 8  «CocraBieHue
TEXHOJIOTUYECKOW KapThl JUIsl MPOU3BOACTBA pPabOT MO PEMOHTY BO3IYIIHOU



JUHUAW» - NOJYYUMb NPAKMUYECKUe HABbIKU 8 COCMABIEHUU MEXHOI02UYECKOU
Kapmul 0J1 RPOU3800CMeEa pabom no pemMoHmy 6030VUHOU TUHUU.

Ha npoBenenne nmpakTuueckoro 3austus OTBOAUTCA 90 MUHYT.

2. Kputepuu onieHKHM NPaKTHYECKOI0 3aHATUSA
«5» «OTJAMYHO» - CaMOCTOATEIIbHO W  NPaBWIbHO pEHI  y4eOHO-
npohecCHOHANBPHYIO 3a7auy WU 3aJjaHKe, YBEPEHHO, JJOTUYHO, IOCIEI0BATEIBHO
Y apTyMEHTUPOBAHHO M3JIarajl CBO€ PEIICHUE, UCIOJb3ysl NMOHATHS, CChUIASICh HA
HOPMATUBHO-TIPABOBYIO 0a3y.
«4» «X0poIIo» - CaMOCTOSITEIbHO U B OCHOBHOM MPaBUJILHO PEIINI Y4eOHO-
npoecCHOHANBbHYIO 3a/1auy WX 3a/laHKie, YBEPEHHO, JIOTUYHO, MOCIEeI0BATENHHO
Y apTyMEHTUPOBAHHO M3JIaraj CBOE PEIICHUE, UCIIONIb3YS IOHATHS.
«3» «yI0BJIETBOPUTEJIBLHO» - B OCHOBHOM pEIIMJI Y4EOHO-TPOPECCHOHATBHYIO
3aJlayy WM 3aJlaHude, JOMYyCTWJ  HECYLIECTBEHHbIE  OIMOKH,  clado
apryMEHTHPOBAJ CBOE PEIICHUE, UCIIOJIb3YsI B OCHOBHOM MOHSTHSI.
«2» «HEYI0BJIETBOPUTEJIBLHO» - HE pEIIl y4eOHO-NpOo(ecCHOHATBHYIO 3aa4y
WJIU 33J1aHHE.



3. KOHTPOJIbHO-OIIEHOYHBIE CPEJCTBA IPOMEXYTOYHOM
ATTECTAIIUAN

3.1 ®OPMbI ITIPOMEXXYTOYHOMN ATTECTAIIUA

[IpenmeTrom OLIEHKH SBISIOTCA CHOPMUPOBAHHBIE MPAKTUYECKHM OIIBIT,
YMEHHS M 3HaHUS, a TaKkkKe JUHAMHUKAa OCBOCHHS OOMIMX U MpodeccroHaTbHBIX
KoMIieTeHui. OlieHKa 0CBOEHUS NMPOGECCUOHANTBHOTO MOIYJISL MIPEAYCMATPUBAET
cienyroue GopMbl TPOMEKYTOUHOHN aTTeCTAIMU:

daementsl [IM DopMbI IPOMEKYTOYHOM aTTECTAIUU N0 CEMeCTPaM
112]3 4 5 6 7 8
MJIK 01.01 Ox3am | JTuddepenuuposan
€H HBIH 3aueT
MJIK 01.02 Huddepennuposan
HBIH 3auer
Vuebnas HuddepeHuuposan
IPAKTHKA HBIA 3a49€T
[IpousBoacTBeHHA Juddepenmuposan
s IpaKTHUKaA HBIA 3a49€T
IIpodeccnonannb DK3aMeH KB (DUKAITMOHHBIH
HBbIIl MOAYJIb

3.2 OHEHOYHBIE MATEPUAJIBI JJ1S1 IPOMEXYTOYHON
ATTECTALUU 11O MEXIUCHUIIVINHAPHOMY KYPCYMJIK 01.01

[IpeameToM OLIEHKH SBISIOTCS CHOPMUPOBAHHBIE MPAKTUYECKUWA OIMBIT,
YMEHUS U 3HaHUA, a TaKKe AUHAMUKA OCBOEHHUS OOHIMX M MpodhecCHOHATbHBIX
KoMIleTeHIHH. OneHKa OCBOCHMSI MEKIMCLIUIIMHAPHOIO Kypca MPeAyCMaTPUBAET
cienyomye GopMbl MPOMEKYTOYHON aTTeCTallUu:

IK3AMEH

1. YciaoBus arrecranyu: aTTecTanusl NPoBOAUTCA B (hOpMe SK3aMeHa 110
YaCTUYHOMY WIH MOJIHOMY OCBOEHHUIO y4eOHOro MaTepuaia
MEXIUCIUIUIMHAPHOTO Kypca.

2. Bpemsi arTrecTauMu: Ha TIPOBEJACHHE AaTTECTAllUM  OTBOJMTCS
BbakaJIeMUYECKUX 4aCOB.

3. Ilnan BapuaHTa (COOTHOIICHHE TPAKTUYECKUX 3a7a4/BOTPOCOB C
collepkaHMeM y4eOHOro MaTepualia B KOHTEKCTE XapakTepa JIeWCTBHMA

aTTECTYEMBbIX ).

4, O0uue ycJI0BUsI OLIeHNBAHMS




OreHKa MO MPOMEKYTOYHOM ATTECTALIMU HOCHUT KOMMIEKCHBII Xapakmep u
MOdicem 8KII0HAMb 8 ceosi:

- pe3yJIbTAThl BHIMOJHCHUS aTTCCTAIMOHHBIX 3aJaHuUM;

- OIICHKY ITOPT(OIIHO;

- OIIEHKY MPOYHX JOCTHIKECHUI 00yJaroerocs.

5. Kputepum oneHku.

Onenka «5» «OTJIMYHO» - CTYJCHT IOKa3blBa€T IOJHbIE U TIyOOKHE 3HAHUS
[IPOTPaMMHOI0  MaTepuana, JIOTMYHO M AapryMEHTHPOBAaHO OTBEYaeT Ha
IIOCTaBJICHHBIN BOIIPOC, & TAKXKE JONOIHUTEIBHBIE BOIIPOCHI, IOKA3bIBAECT BHICOKUN
YPOBEHb TEOPETUYECKUX 3HAHUM.

OneHka «4» «X0pomo» - CTy/IeHT NIOKa3bIBaeT INIyOOKHE 3HAHUS MPOrPaMMHOTO
Marepuajia, TpPaMOTHO €ro H3Jaraer, JAOCTATOYHO II0JHO OTBE€YaeT Ha
MOCTABJICHHBIA BONPOC U JIOMOJHUTEIbHBIE BOMPOCHI, yMENO (OpPMYIUpPYET
BBIBOJIBI. B TOKE BpeMs IpH OTBETE OITYCKAET HECYIIECTBEHHBIE ITOIPEIIHOCTH.
Ouenka «3» «yA0BJETBOPUTEIBLHO» - CTYJICHT ITOKA3bIBAET JOCTATOYHBIE, HO HE
IyOOKME 3HAHUS MPOrPaMMHOTO0 Marepuana; MpU OTBETE HE JOMYCKAaeT rpyObIX
OLIMOOK WM NPOTHUBOPEYM, OJHAKO B (POPMYIHPOBAHMU OTBETA OTCYTCTBYET
JOJKHASL CBSI3b MEXKIy aHaIIM30M, apryMEHTAllMed W BbIBOAAMU. /[ mosydeHus
IPAaBUJIBHOTO OTBETA TPEOYETCS YTOUHSIOIINE BOIPOCHI.

Ouenka «2»  «HEyIOBJICTBOPHUTEJIBHO» - JlaH  HENOJHBIM  OTBET,
OpEICTaBSIIOIIMI  co00il  pa3po3HEHHbIE 3HAHUS 1O TEME BOIpoca C
CYILLECTBEHHBIMU OLIMOKAMHU.

6. [lepeyeHb BONPOCOB M 33/IaHUI IJIS IPOBeEAEeHHUS IK3aMeHa

. Ha xakoM sIBIEHNM OCHOBAH MPUHLIUI ACHUCTBUS JJIEKTPUUECCKAX MAIIUH.
. B uem 3axmtouaercs npuHIMI 0OPaTUMOCTH SJEKTPUUECKUX MAIIUH.
. YueHsble, BHecIIUE O0IBIION BKJIAJ B PA3BUTUE DJIEKTPOMAIIUHOCTPOECHUS.

1

2

3

4. HomuHasibHbIE TapaMeTphl 3JEKTPUUECKUX MAaIlUH.

5. OCHOBHBIE PEKUMBI pa0OTHI ITEKTPUUECKUX MAIIIVH.

6. OCHOBHBIE YaCTH U y3Jbl JJIEKTPUUYECKUX MAIIMH [TOCTOSHHOTO TOKA.

7. JIOCTOMHCTBA U HEIOCTATKH 3JIEKTPUUECKUX MAIlIUH NOCTOSTHHOTO TOKa.
8. Tumbl TKOPHBIX 0OMOTOK JEKTPUUECKUX MAIIUH MOCTOSTHHOTO TOKA.
9.0mpeneneHne peakiuu sIKOPS.

10.KommyTanus (onpeeneHue) u €€ BUIbL.

11.TlepeuncanTh NPUYUHBI, BHI3bIBAIOIINE UCKPEHUE HA KOJIJIEKTOPE.
12.Crioco0b! yay4lieHuss KOMMYTalUH.

13.Ypasuenune SJC I'TIT.

14.1lepedncanTb OCHOBHbBIE XapaKTEPUCTUKU FIEKTPUUECKUX MALITUH MIOCTOSTHHOTO

TOKa.



15.IlepeuncanTsb ciocoObl BO30OYKACHUS SJIEKTPUUECKUX MAIIUH MOCTOSTHHOTO
TOKA.

16.I1epedncanTs MOTEPHU B AIEKTPUUECKUX MAIIHMHAX MOCTOSIHHOTO TOKA.

17 .Ilepeuncauts criocoOs! mycka JIIT.

18.Ha3HnaueHue myCcKOBBIX PEOCTATOB.

19.ITepeunciauts criocoObl peryaupoBanus ckopoctu BpamieHus AI1T.
20.ITepeuncnuth ciocoOsl Topmoxkenus JIIT.

21. OCHOBHBIE YaCTH U Y3JIbl ACHHXPOHHBIX JBUTATEIICH.

22. Cxonpxenue (popMmyna).

23. IloTepu B aCHHXPOHHBIX BUTATEIAX.

24. CniocoObl mycKa B X0JT aCHHXPOHHOTO JIBUTATElIs.

25. CriocoObl peryaupoBaHus YaCTOTHI BPAILlEHUS! aCHHXPOHHBIX ABUTATEICH.
26. PeBepcrpoBaHre aCHHXPOHHBIX JBUTATENICH.

27. PaGoune xapaKTepUCTUKN ACHHXPOHHBIX JIBUTATEIICH.

28. Knaccuduxanus TpanchopMaTopoB MO Ha3HAYCHHUIO.

29. Knaccuduxanus TpaHchopMaTOpPOB MO BUAY OXJIaKICHUS.

30. Knaccudukanus TpancGpopMaTopoB 0 YUCITy TpaHCHopMupyeMmbix ¢as.

31. Knaccudukanus tpancgopmMaTopoB 1o GopMe MarHuTONpPOBO/IA.

32. Ilpuniun nefcTBus ogHo(a3zHOro TpaHcpopmaTopa.

33. Koaddunuent tpanchopmaruu (popmyiia), Kakoir TpaHchoOpMaTop Ha3bIBAIOT
MOBBIMIAIOIINM, & KAKOUW MOHMKAIOIUM?

34. HomuHasbHbIE TApaMETPHI TPAHCPOPMATOPOB.

35. CxeMbl coequHeHus TpeX(Pa3zHbIX TPAaHCPOPMATOPOB.

36. [lotepu B Tpancdopmarope.

37. KII 1 tpanchopmatopa (popmyna).

38. CapouHbIil TpaHCHOPMATOP: CXeMa, HA3HAUYCHUE, PETYIHPOBAHNE CBAPOTHOTO
TOKaA.

39. Knaccudukanus 3JIeKTpUIeCKUX MaIlluH, TPUHINI JedcTBUS. CXeMbl
BKJIFOUEHUS, CIIOCOOBI CO3/JaHUsI MAarHUTHOT'O MOTOKA, HOMUHAJIbHBIE TTapaMeTpBbl.
OCHOBHBIE PEKUMBI pAOOTHI.

40. DnexTpuyecKue MallvHbl TOCTOSTHHOTO TOKA: KOHCTPYKIIMS, IPUHIUIT
nevctBus. [IpuHiun o6paTUMOCTH. DIEKTPOMArHUTHBI MOMEHT U
JHepreTHyYecKas auarpamma.

41. S1C sxopHOM 0OOMOTKH MaITUHBI TOCTOSTHHOTO TOKa (BBIBOJ (DOPMYIIBI), €€
peryJupoBaHHue.

42. Buzabl 1 yCTpOMCTBO SIKOPHBIX OOMOTOK MAILIMH MTOCTOSTHHOTO ToKa. Mx
OCHOBHbIE TTapamMeTpbl. BbiOOp THIa 0OMOTOK.

43. Tunsl NPOBOIHUKOB, MPUMEHSIEMBIX Ha MOJICTaHUUAX. BbIOOp ceueHus
IIPOBOTHUKOB.

44. HazHaueHue U TUIIbI MPOXOJHBIX U OMIOPHBIX U30JISTOPOB AJII BHYTPEHHEN U
Hapy>KHOU YCTaHOBKH.

45. Bb100Op KECTKUX MIUH U U30JISITOPOB.

46. Dnexktpuyeckue kabenu, nx kiaccudukanus. Bumpl nzonsaum kadenei.

47. OcoOEHHOCTH TTPOKIIAJIKN Kabee.



48. Tunbl, KOHCTPYKTUBHBIE OCOOEHHOCTH, TEXHUYECKUE JaHHbIE PYOUILHUKOB,
MEPEKITIOYATENEN.

49.  Tumpl,  KOHCTPYKTHBHBIE = OCOOCHHOCTH,  TEXHMYECKHE  JaHHbBIC
MPEIOXPAHUTEIIEN, KOHTAaKTOPOB.

50. Turbl, KOHCTPYKTUBHBIE OCOOEHHOCTH, TEXHUYECKHUE TAHHBIE aBTOMATHYECKUX
BBIKJIIOYATENIEH, MATHUTHBIX ITyCKATEIEH.

51. Tumbl, KOHCTPYKTHBHBIE OCOOEHHOCTH, TEXHHYECKHE JIaHHBIE peJe,
MIPOTPaMMUPYEMBIX PEJIE.

52. nTennekTyanbHble CUCTEMbI YIIPABIICHUS.

53. HasnaueHue, TUIBI M KOHCTPYKIMH pPa3beAUHUTENCH JUIsI HapyXHOU H
BHYTPEHHEW YCTAaHOBKH.

54. HazHaueHue, TUTIbI U KOHCTPYKIIMU OTIIETUTENCH U KOPOTKO3aMbIKaTeNeH.

55. Twurmbl, KOHCTPYKIIMH, JOCTOMHCTBA, HENOCTATKU M OOJACTh NPUMEHEHHUS
MacisHbIX  OaKOBBIX, MaJIOMACISHBIX, BO3JAYIIHBIX, AJIEKTPOMAarHUTHBIX,
BAaKyYMHBIX, 3JIEra3oBbIX u CUHXPOHU3HPOBAHHBIX BBIKJTIOUATENEH,
o0cITyKUBaHHUE.

56. Pabouee ocBereHne. ABapHHHOE OCBEIICHUE. DBaKyallMOHHOE OCBEIICHHE.

57. Opranuzanus pabouero Mecra g CO3JaHUS KOMMOPTHBIX 3PUTEIBHBIX
YCIIOBUM.

58. Hopwmpbl ocBemieHust pabouero MecTa.

59. UzmepurenbHbie TpaHC(HOPMATOPHI TOKA U HATIPSIKECHUSI.

60. KoMIIeKTHBIE TOKOIIPOBO/IBI, KX KOHCTPYKIIUU U BBIOOD.

/. BapuaHThbl 3a/1aHUii 1J151 TIPOBEEHUsN IK3aMeHa
Bapuant — 1
3aoanue 1.Ha kakom s61eHuU 0CHOBAH NPUHYUN OCUCEUsL DIeKMPUYECKUX
MAUUH.
3aoanue 2. Komniekmuvle mokonposoowl, Ux KOHCMPYKYUul u 6b100p.
Bapuanr — 2
3aoanue 1.B uem 3axmouaemcs npuHyun 00pamumMoCcmu S1eKmpudeckux MautuH.
3aoanue 2. Hzmepumenvhbvle mpanchopmamopvl moxa u HanpsdHceHus.
Bapuanr — 3
3aoanue 1.Vuenvie, 8Hecuiue OoLULOT 6K1a0 8 pazeumue
INEKMPOMAUUHOCMPOCHUSI.
3aoanue 2. Hopmbi oceewenusi paboue2o mecma.
Bapuant — 4
3aoanue 1.HomuHnanvhvie napamempuol 21eKMpPULeCcKUx MauluH.
3aoanue 2. Opeanusayus paboueco mecma Ol CO30AHUSL  KOMGDOPMHBIX
3PUMENbHBIX YCIIOBUIL.
Bapuanr — 5
3aoanue 1.0OcnosHble pedicumbl pabombvl d1eKMPULECKUX MAUUH.
3aoanue 2. Pabouee ocsewenue. Aeapuiinoe oceewjeHue. I8aAKYAYUOHHOE
oceeuyeriue.
Bapuanr - 6
3aoanue 1.OcnosHble yacmu u y3/1bl ANEKMPULECKUX MAUUH NOCTOSIHHO20 MOKA.



3aoanue 2. Tunvi, KOHCMpYKYyuu, OOCMOUHCMBA, HEOOCMAmKU U 001acmb
npUMeHeHUs MACIAHBIX bakoewix, MAIOMACTIAHBIX, 8030VUIHBIX,
INEKMPOMACHUMHBIX, — 8AKVYMHbBIX,  2]1€2d308blX U  CUHXPOHUZUPOBAHHBIX
sviKIIOUameneu, 00CuyHcusaHue.

Bapuant — 7/

3adanue 1./locmouncmea u HedoCmamru 31EKMPULECKUX MAWUH NOCMOSHHO2O0
moxa.

3adanue 2. Hasznauenue, munvi U  KOHCMPYKyuu  omoeiumeneu  u
KOPOMKO3aMbIKameJel.

Bapuant — 8

3aoanue 1.Tunvi AKOPHBIX 0OMOMOK IIEKMPUYECKUX MAULUH NOCIOSHHO20 MOKA.
3adanue 2. Haznauenue, munsi u KOHCMpPYKYUU pazveounumenetl s HApYICHoU u
BHYMPEHHeU YCMAHOBKU.

Bapuanr -9

3aoanue 1.0Onpedenenue peakyuu sAKOpsi.

3aoanue 2. Humennexmyanvhble cucmemol YNpasieHusl.

Bapuanr — 10

3aoanue 1.Kommymayus (onpedenenue) u ee 8uobl.

3adanue 2. Tunwvi, KOHCMPYKMUBHbIE 0COOEHHOCMU, MeXHU4YecKue OaHHble peje,
NPOSPaAMMUDYEMBIX pelle.

Bapuant — 11

3aoanue 1.Ilepeuuciumos npuuunsl, 8bi3618alOWUE UCKPEHUE HA KOJLIEKMOpe.
3ao0anue 2. Tunvi, KOHCMPYKMUBHbLIE O0COOEHHOCMU, MeXHUYecKue OdaHHbie
ABMOMAMUYECKUX BbIKIIOUAmMe e, MASHUMHbBIX NYyCKamelell.

Bapuant — 12

3aoanue 1.Cnocodul ynyuuieHus KOMMymayuu.

3adanue 2. Tunvl, KOHCMpPYKMUBHbIE O0COOEHHOCMU, MeXHUYecKue OaHHbie
npedoxpanumeinetl, KOHMAKMOPO8.

Bapuanr — 13

3aoanue 1.Ypasuenue 3/{C I'TIT.

3adanue 2. Tunvl, KOHCMpPYKMUBHbLIE O0COOEHHOCMU, MeXHUYecKue OaHHbie
PYOUNIbHUKOB, nepekatodameel.

Bapuant — 14

3adanue 1.Ilepeuucnums OCHOBHBIE XAPAKMEPUCMUKU INEKMPUYECKUX MAULUH
NOCMOSHHO20 MOKA.

3aoanue 2. OcoberHocmu npoxkiaoku Kaoenell.

Bapuant — 15

3aoanue 1.Ilepewuciume cnocodbvl 6030yJHCOeHUs  INEKMPUYECKUX — MAUUH
HOCMOSIHHO20 MOKA.

3aoanue 2. dnexmpuueckue xabenu, ux kiaccugurxayus. Buovl uzonrayuu xabeneu.
Bapuant — 16

3adanue 1.Ilepeuuciumos nomepu 8 21eKMPUYECKUX MAUUHAX NOCTNOSAHHO20 MOKA.
3adanue 2. Bbloop dceCmKux wuH u u30asimopos.

Bapuant — 17

3aoanue 1.Ilepeuucnums cnocoowt nycxa JIIT.



3aoanue 2. Ha3znauenmue u munvl HPOXOOHBIX U ONOPHBLIX U30JAMOPOE OJA
BHYMPEHHeU U HAPYHCHOU YCIMAHOBKU.

Bapuanr — 18

3aoanue 1.Haznauenue nyckogbvlx peocmamos.

3aoanue 2. Tunvl npoBOOHUKOS, NPpUMEHAEMbIX HA noocmanyusx. Beibop ceuenus
NPOBOOHUKOS.

Bapuanr — 19

3aoanue 1.Ilepeuuciums cnocobwl pecynruposanus ckopocmu epawjerust J[1T.
3aoanue 2. Buovl u ycmpoiicmeo sIKOPHbIX 0OMOMOK MAWUH NOCMOSHHO20 MOKA.
Hx ocnoenvie napamempul. Boloop muna o6momox.

Bapuant — 20

3aoanue 1.Ilepeuuciumo cnocodovr mopmosicenus JIIT.

3aoanue 2. 3J]C saAxopHoi 00MOMKU MAUUHBI NOCMOAHHO2O MOKA (8bl800
Gopmynsi), ee pecyrupoganue.

Bapuanr — 21

3aoanue 1.0cHnosHbie yacmu u y3ibl ACUHXPOHHBIX O8ucameriel.

3aoanue 2. nekmpuyeckue MAulUHbl NOCMOAHHO20 MOKA: KOHCMPYKYUS, NPUHYUN
Oeticmsusi. Ilpunyun  obpamumocmu.  DNEKMPOMACHUMHBIUL —~ MOMEHmM U
9Hepeemuyeckas ouazpamma.

Bapuanr — 22

3aoanue 1.Ckonvoicenue (hopmyna).

3aoanue 2. Knaccugurayus snexmpuveckux mawiut, npunyun oeticmeusi. Cxemwl
BKIHOUEHUS], CNOCOObL CO30AHUSA MACHUMHO20 NOMOKA, HOMUHAIbHbIE NAPAMEMPDbL.
OcHosHble pedcumbl pabomul.

Bapuant — 23

3aoanue 1.Ilomepu 6 acunxpouHvix 0gueamersx.

3aoanue 2Cesapounviti mpaHcopmamop: cxema, HA3HAYEHUe, pe2yIUpos8aHue
C8APOUHO20 MOKA.

Bapuanr — 24

3aoanue 1.Cnocobwt nycka 6 X00 ACUHXPOHHO20 08USAMEII.

3aoanue 2KII/] mpancghopmamopa (gpopmyna).

Bapuanr — 25

3aoanue 1.Cnocobvl  pezynuposanusi yacmomvl 6pAWEHUS  ACUHXPOHHBIX
ogueamerel.

3aoanue 2llomepu 6 mpancgopmamope.

Bapuant — 26

3aoanue 1.Pesepcuposariie acuHXpOHHbIX O8u2amerel.

3aoanue 2Cxembl coeounenus mpexgazHolx mparchopmamopos.

Bapuant — 27

3aoanue 1.Pabouue xapakmepucmuxku aCUHXPOHHBIX 08uecamerel.

3aoanue 2Homunanvusle napamempsl mpancoopmamopos.

Bapuant — 28

3aoanue 1.Knaccugpuxayus mparnc@opmamopos no Ha3HaAueHu.

3aoanue 2Kosgppuyuenm mpancgopmayuu (hopmyna), kaxoti mpancgopmamop
HA3b18AIOM NOBLIUAIOWUM, A KAKOU NOHUNCAIOWUM?



Bapuant — 29
3aoanue 1.Knaccugurxayus mpancghopmamopos no udy oxXaaxicoeHus.
3aoanue 2llpunyun deticmaus 00HoGhazHo2o mpancgopmamopa

Bapuanr — 30
3aoanue 1.Knaccupuxayus mpancgopmamopos no uuciy mpancghopmupyemvix
das.

3adanue 2Knaccuguxayus mpancgopmamopos no popme macnumonpogooa

8. PexoMenayemasi JiuTeparypa ajisi pa3padoTKi OlleHOYHBIX CPeACTB U
MOATOTOBKH 00y4aIOIIMXCS K IK3aMeHYy

OcHoBHas yueOHas IUTepaTypa;

1. KontoxoBa E.A. DnektpocHaOxeHre 00beKTOB [TeKCT]: y4eOHHMK A CTY/I.
yupexzaeHuil cpea.npod. oopazosanus / E.A. Kontoxosa. — 11-e uzn., crep. — M.:
N3parenbckuil ueHTp «Akanemus», 2014. — 320 c.

2. Poxxona JI.JI. DnekTpoo0opyoBaHUE IEKTPUUECKUX CTAaHUUNA U MOACTAHIIUIMA:
y4eOHUK I CTyA. yupexaeHuil cpen. npod. Obpazosanus /JI.J1. Poxkosa, JI.JI.
Kapueesa, T.B. Unpkosa.- 10-e uzn., crep.-M.: UL «Akagemus», 2013.-448c.

3. Cubukun O.[]. Texuuueckoe o0CIyKUBAHUE, PEMOHT AJIEKTPOOOOPYAOBAHUS U
ceTell Mpo-MbIIUICHHBIX Npeanpuatuid. B 2 kH. KH.2: Y4eOHuk mist yuepexaeHuit
Hay. npod. obpazopanus / F0.Jl. Cubuxun. — 8-e uzn; ucn. — M.: Mznarensckuii
HEeHTp «Akaaemus», 2013. — 256 c.

JlononHuTeNbHAS YueOHas JIUuTepaTypa:

1.0nonea I''H. Cxembl u mojacrtaniuu snekTpocHaOxeHus: Cropan.: YdeOHoe
nocodbue. — M.: ®opym: Uudpa-M, 2008. — 480 c.

2. IlpaBuia ycTpoiicTBa 2JEKTPOYCTAaHOBOK. Bee nelicTByromue pas3aelibl MecToro
U CEeIbMOT0 M3JAaHUW C WM3MEHEHHMSIMU M JOMOJHEHUSIMU MO COCTOSHUIO Ha |
suBaps 2009 r. — M.: KHOPVYC, 2013. — 488 c.

3. Iexormor B.II. Pacuer u mnpoekTHpoBaHHE CXEM JIICKTPOCHAOKCHHUS.
Metoauyeckoe mocoOue s KypcoBOTO mpoektupoBaHus. - M.: ®OPYM:
NH®PA-M, 2003. — 214 c. (aHamoru4HbIC U3AaHUS)

4. KoxynoB B.M. VYcrpoiictBo snextpuueckux noactanuuii [Tekcr]: YueOHoe
nocobue. - M.: O®BI'OY "VYyeOHO-MeTOAMYECKUI LIEHTP MO OOpa3oBaHUIO Ha
JKeJIe3HOJ0pOokHOM TpaHcnopte", 2016. — 401 c.

5. VYcrpoilcTBO M TeXHMUYECKOE OOCITyKUBaHUE KOHTAKTHOW ceTu [Tekct]:
yue0.mocoodue/B.E. UekynaeB u ap.; mox pen. A.A. ®@engoroa. — M.: ®I'BOY
"V4eOHO-METOAMYCCKHM IEHTP 10 oO0pa3oBaHUIO Ha  IKEJIE3HOJIOPOKHOM
tpancnoprte", 2014. — 436 c.

JTAO®DOEPEHIIMPOBAHHBIN 3AUET

1. VYcaoBusi aTrecTalMu: aTTecTallds IPOBOAMTCA B  (opme
nudGepeHInpoBaHHOTO 3a4eTa 0 3aBEPIICHUIO OCBOCHUS YIEOHOTO MaTepuara.



2. Bpemsi arrecramuM: Ha TPOBEICHWE aTTECTAlMA OTBOIUTCA 2

AKaJCMHNYCCKHUX Yaca.

3. Ilman BapuaHTa (COOTHONIICHHE KOHTPOJBHBIX 3a7a4/BOIPOCOB C
coAepkaHHEM yd4eOHOro MaTepualla B KOHTEKCTE XapakTepa JACHCTBUM

aTTECTYEMBIX ).

4. O61mme ycJIOBHSI OlleHMBAHUSA

OHCHKa 110 HpOMC)KYTO‘iHOﬁ aTTeCrTaluu MOXXCT HOCHUTDH KOMILICKCHBIN

XapakTep U BKJIIOYATh B ceO4:
- pe3yJIbTaThl BHIMOJHEHUS aTTECTAIMOHHBIX 3aJJaHUH;
- OILIGHKY MOPT(OIINO;
- TPOYME JOCTHUKEHUS 00yJaroIerocs.

5. Kpurepum oneHkm.

Onenka Kosn4yecTBO BEpHBIX OTBETOB
«5» - oTINYHO Brmmonaeno 91-100 % 3aganuii
«4» - xopo1io Brimonneno 76-90% 3ananuii
«3» - YIOBJIETBOPUTEIHHO Brimmonaeno 61-75 % 3aganuii
«2» - HEYJIOBJIETBOPUTEIBHO Brmmosnaeno He 6onee 60% 3amaHuii

6. BapunanTbl 3aganuii 1Js1 npoBeaeHus: 1u(pGepeHPOBAHHOIO 3a4€eTa

No

o/

3ananue (Bompoc) OTajoH
OTBETA

Pmax

BriOepute npaBuiIbHBIN OTBET WM (M) JOTOTHUTE dpasy

1.

Haiinure onpenenenue (I11) anexTponpueMHUKa
A. Yempoiicmeo, 20e npoucxooum npuem u pacnpeoenenue 31eKmpuiecKou
9Hepeuu 6e3 usMeHeHus e20 8uoa, b
b. Yempoticmeo, cnyscawee 05 npeodpazoeanus 21eKmpuieckoi SHepeuu 8
opyeue 8uowl;
B. Yempoticmeso, cnyscawee ons npeobpazosarnust sniekmpuieckou dHepeuu
1O HANPANCEHUIO;,
I Yempoticmeo, cuyscawee 011 npeobpazo6anus d1eKmpuiecKoli IHepeun
1o pody MoKd.

Kakue U3 nepeuncIeHHbIX XapaKTePUCTHK HE SIBIISIOTCS TJIaBHBIMU TIPH
pacdere Harpy3oK:
A. HOMUHATLHASL MOWHOCTMY, B
b. pacuemmnuiii mox;
B. nacnopmuas mowHocmy;
I'. pestcum pabomut.




Kakas kpuBasi COOTBETCTBYET TOBTOPHO-KPATKOBPEMEHHOMY PEXKHUMY paboThI?

Al
b.2
B.3
I 4
f
7

Kakoit ygacTok rpaduka AByXCMEHHON pabOThl COOTBETCTBYET MAaKCUMyMY
Harpy3ku 2-oi CMEHBbI:

A A. 1-2

5. 2-3

B. 3-4-5

I 5-6

8 6 24

1o Harpy3ke kakoil CMEHbI 0OBIYHO IIPUHSTO BBIOMpaTh 000pyJ0BaHKE?
A. Ilepsoi
b. Bmopoti
B. Tpemveii
I'. I1lo naubonee 3aepysicennoiu

HazoBure dopmyiry mis onpeneneans Ke (koaddunmenra cpoca).

P P P
A K=" B K= P B. K= T K=-9
PH cM H PM

HazoBute dhopmyny nis onpenenenns Ky (koogduiueHT nucnonb30Banus).

P P P
A K=—M B K= P B K=M T K=-9
H CM I:)H PM

VKaxuTe 3JIEMEeHT CXCMBI, cnyxcanmﬁ JJIg 3allIUTBI BCETO OTBETBJICHUS IIPU K.3:

T Al
b.2
B.3
I 4

PannanbHble CXeMbI TUTAIOLIUX CETEH MPUMEHSIIOTCS. . .
A.0ns numanus MOWHbIX COCPEOOMOYEHHbIX HACPY3O0K,;
b. ona numanus omeemcmeenuvix I11 (Mexanuzmvi 0omMeHHbIX neyetl,
nompeoumenu XuMu4eckou u Hegomenepepabamuléaroujeti
NPOMBIULIEHHOCMUL)
B. ona numanus acpecamog 63auMHO-CE843AHHbIX MEXAHUZMOS;,
I'. Onsa numanus 311 ¢ monuko8vim pesxcumom pabomel.

ITo xakoit XapPaKTCPUCTUKE HYKHO OIIPCACIUTL BPpEMs Cpa6aTLIBaHI/ISI




MPEJOXPAHUTEIS, €CIIA TEMIIEPaTypa OKPYKAroIel cpe/ibl yBEINUHUIIach?

Al
b.2
B.3

F Hem npasuilbHoco omeema

C

ks
KA
11. | Kakoif KOMMYTallMOHHBIN anmapar 3amuinaer Tpaachopmarop npu K.3. Ha
ctopone BH?
5 | Al
5.2
B.3
A J T r4
—=—b I
b
12. | Kak 1omkHBI OBITh 0003HAYEHBI IIIMHBI ITPU TIEPEMEHHOM TpeX(ha3HOM TOKe?
A. wunel ghazvl A- kpacHvim yeemom,; wunsl azvl B — zenenvim; wunsl
¢aszvr C — dcenmuim;
b. wunvl pazvr A- scenmoim yeemom,; wiunsl azvl B —kpachvim, wiuHbl
¢aszvr C —3enenvim,
B. wunvt ghazvl A- 3enenvim ysemom, wuHwl pasel B — scenmuim,; uuHbl
¢aszvr C — kpachvim;
I". wunvl aswl A- dcenmvim ysemom, wuHvl ¢asvl B — 3e1envim,; wunsl
¢azvr C — kpacuvim.
13. | Kakoif KOMMyTallMOHHBIN anmapar 3anfuiaet Tpaacdopmarop npu K.3. Ha
cropone HH?
5 Al
> b.2
B.3
;2 E R = 4
Eman e (0) e
| R4
14. | Kakoii Tun TII nmpumeHsieTcs A NMUTaHUS OTBETCTBEHHBIX moTpedureneit I u I
KaTeropuu?
A. oonompancghopmamopnuie TII,
b. osyxmpancgpopmamopnvwie TII,
B. mpexmpancgpopmamopnvie TI1,
1. nem npasunvHo2o omseema
15. | B xakoMm city4ae MOKHO IPUMEHUTH OJHOTpaHchopmaropHbie TII?

A. ona neomeemcmeenuwix npouzeoocms 111 u I kamezopuu ¢
pe3epsuposanuem (MauuHocmpoerue, Memaiio0opabomka u m.n.);

b. omeemcmeennvie ompacau ¢ nompeoumensamu I u Il kameeopuu (xumus,
Heghmenepepabomxa u m.o.);

B. ons naubonee omeemcmeenuwbix nompeoumeneti, 20e nepepvlé 8 nooaue
NeKMpOoIHEp2UU HEOONYCIMUM,

I". ons nompedoumeneti | kamezopuu.




16.

Kakoe 3Hauenune napameTpa sBISETCS HOMUHAIbHBIM?
A. 3nauenue, 3amepennoe npu HOMUHATLHOM HANPANCEHUU,
b. 3nauenue, 3amepennoe npu HOMUHATLHOM MOKe;
B. snauenue, ykazannoe uzeomogumenem 371eKmpomexHuuecKo2o
ycmpoucmea,
I'. 3nauenue, 3amepennoe npu HOPMAIbHOM PedCUMe IKCNILYamayuu.

17. | Kakoe OykBeHHOE 0003HAUCHHE JIOJDKEH UMETh IMPOBOIHUK 3aIIUTHOTO
3a3eMJICHHUS BO BCEX AJIEKTPOYCTAHOBKAX, a TAK)KE HYJIEBOM 3aIIUTHBII
MIPOBOJIHUK B 3JIEKTPOYyCTaHOBKaX 10 1 kB:

A.N
b. PEN
B.M
. PE

18. | K moTpeOuTeto 3eKTPUIECKON SHEPTUU OTHOCUTCH. . .

A. annapam, acpecam, npeonazHaueHHulll 015 NPeodPA306aHUs
eKMPULECKOLL dHepeUul 8 Opy2oli U0 dHEpeUlL,

b. anexmponpuemnux unu epynna snekmponpuemHuKo8, 00beOUuHeHHbIX
MEXHON02UYECKUM NPOYECCOM U PaA3ZMEeWarowuxcs Ha onpeoeieHHouU
meppumopuu;

B. snexmponpuemnux unu epynna s1ekmponpuemMHuKos, u
PAaA3Mewarouuxcs Ha ONpeoereHHOU meppumopuu;

I anexmponpuemuux unu epynna 31eKmponpuemMHuKo8, 00beOUHeHHbIX
MEXHON02UYECKUM NPOYECCOM.

19. | PacueTHOi1 Harpy3Koii Ha3bIBACTCH. . .

A. OnumenvHas Hazpy3Ka, 6bl36l8aOUWASA 8 NPOBOOHUKE MOM JHCe
MAKCUMATIbHBLLL nepezpes HA0 OKPYicalouell memnepamypot, Ymo u
3A0aHHAs NnepeMeHHAs Hazpy3Kda,

b. neusmennas 6o epemenu nazspyska, 8bl3618arouids 8 NPOGOOHUKE MY JHCe
8eIUUUHY MENTI08020 USHOCA UONAYUL, YN0 U 3A0AHHASL NepeMeHHas
HazpysKa,

B. onumenvHnas HeusmenHnas no genuyune Hazpy3Kd, IK8UBANEHMHASL
Gaxmuueckoll nepemenHoll Hazpy3Ke no Hauboaee maNceroMy menio8omy
8030€liCMBUI0 HA 2IeMeHMbl JIeKMPU1ecKou cemiu,

I'. neusmennas no eenuuune HazpysKa.

20. | Beimenute riraBHOE JOCTOWHCTBO OJTHOTPAHC(HOPMATOPHBIX TOJCTAHITUH.

A. nHaubonee npocmoe u deuiesoe peuwienue numanus 11 || ulll kamezopuii
Haoéxcnocmu. Ilpu 83aumnom pezepeuposanuu u 4émKo HaAnNaAHCeHHOM
cknadckom pesepge - 0o 20% I kamezopuu,
b. nausvicooneiiuee ucnonvszosanue mpancgopmamopHo MOwHOCMuU u
B03MONCHOCHb YOO0BIEMBOPEHUs NPUPOCMA HACPY30K;
B. svib60p nHauevieoonetiuels MowHOCMU MPAHCHOPMAMOPO8 COCEOHUX
yexoevix Tl u ceuenue pezepeHoli nepemvluKu no YCa08UAM 3AUMHO20
pezepsuposanus 6 npedeaax oonycmumuvix 11Y39;
I'. 6bicOKas IKOHOMUUHOCIb 8bIOOPA PEHCUMOE NUMAHUSL 8 UACHL MATIbIX
Ha2py30K.
21. | OnpenenuTh MECTOTIOIOKEHUE TIOACTAHIIMH — 3TO 3HAYHT ...

A. Hatimu npuemnemoe, ¢ MEXHOI02UYECKOU MOYKU 3PEeHUs, PACHON0NHCEHUE
noocmaHyuu;

b. natimu ceob600noe mecmo na meppumopuu yexa,




B. naiimu koopounamul yeHmpa Hazpy3oK;
I'. natimu makoe pacnonodxicenue noocmanyuu, 2oe 6yoem 00nyCmumou
8eUYUHA NOMEPU HANPANCEHUS.

22.

Cxema 3amerenus ais pacuera TokoB K3 — 310 ...
A. sapuanm 21ekmpuyecKkol cxemvl, 20e 6ce dNeMeHMbl 3AMEHEHbl
CONpOMuUBIeHUAMU,;
b. sapuanm pacuemnoii cxemwl, 20e 6ce s1emenmul 3aMeHeHbl
CONPOMUBNIEHUAMU, A MASHUMHbLE CEA3U — JNIeKMPUYECKUMU,;
B. sapuanm snexmpuueckoii cxemol 011 pacuema moxkog K3,
I'. sapuanm snekmpuueckoti cxemvl 015 pacyema moxkos u Hanpsoicenuti K3, a
MAKdce coOCMaesietusl 6eKIMOPHbLIX OUASPAMM.

23.

JUJ1st SIEKTPOTPUEMHHAKOB, paOOTAIONIUX B TOBTOPHO-KPATKOBPEMEHHOM
peXuMe, 32 HOMHHAIBHYIO MOITHOCTh IPUHUMAETCS] MOIITHOCTD,
MIPUBEICHHAS. . .

A. K BpO00INCUMENLHOMY PENHCUMY;

b. k onumenvromy pescumy;

B. nHomunanvnomy pexcumy pabomsi;

1. Kk nocmosinHoMy pecumy pabomoi.

24,

DNEeKTPONPUEMHUKU B OTHOIICHUH O0ECIICYCHHS HAIC)KHOCTH
ANEKTPOCHAOKEHUS HE JIENATCA Ha. ..

A. anekmponpuemHuKu 0coboii 2pynni;

b. snekmponpuemnuxu nepgou kamezopuu;

B. snexmponpuemnuxu emopoii kamezopuu;

I'. snexkmponpuemHuku mpemsoeti Kame20puu.

25.

Uto Ha3bIBaeTCA CUCTEMOM ANEKTPOCHAOKEHHUS MPOMBIIIIEHHOTO
TPEIIPUSATHS?
A. cogokynHocms ycmpouicmes 011 nepedaiu u pacnpeoesienus IHepeUun K
yexam u npOMbIUUIEHHLIM YCMAHOBKAM NPEeOnPUsmMuUs,;
b.cosokynnocmu 2.1ekmpoycmano8ok, npeoOHa3sHaueHHbIX 011 0OecneyeHus
nompeobumernel dINeKmpuiecKoll IHepeuelt;
B. cosoxynnocms ycmpoticme 015 npouzsoocmea, nepedaiu u
pacnpeoeneHUusd1eKmpudeckol dSHepeu,
I'. cosoxynHocmes nompebumerneil 31eKmMpoIHePUU.

26.

Jliig Be1OOpa koMiieHcupytoiero yerpoictsa (KY) HeoOxonumo 3HaTh. ..
A. mok KV
b. mun KV;
B. nanpsorcenue KV
I'. pacuemnyro peakmueHyr0O MOWHOCMb.

27.

JI71st 27IeKTPONTPUEMHUKOBHE XapaKTEPHBI CIEAYIONINE PEKUMBI paOOTHI:
A. OnumenvHblL;
b. kxpamkoepemennuwiii;
B. noemopnuui,
I'". noesmopno-kpamkospemeHtblil.

28.

[Ipu npo10IKUTENIBHOM peXrMe pabOThI ANEKTPUUECKOTO IBUTATENS €T0
Harpyska...

nocmenesHo Hapacmaem 00 HOMUHATbHO20 3HAYEHUS
NOCMENEeHHO CHUNCAEMCA,

HeUsMeHHa,;

Hapacmaem 00 HOMUHANLHO20 3HAYEHUS, a 3ameM CHUNCAENMCS.

Y E A




29.

[ToBTOPHO-KPAaTKOBPEMEHHBIN PEXUM pabOThl XapaKTepU3yeTCs
JUTUTENIHOCTBIO pab0overo nepruo/ia — Npoa0JIKHUTEIbHOCTBIO BKIIIOUEHHUS,
KOTOPBIN OIIPENEIIACTCA. ..

A. omHoueHuem 8pemenu 8ce20 YUKIa KO 6pemMeHU 6KIT0YEHU;

b. omnowenuem epemenu 6xnoueHUs Ko 6pemenu 6ce20 Yukia,

B. omnowenuem epemenu 6xnoueHUs Ko 6pemeru naysul;

1. omnowenuem epemenu nay3svl KO 6pemeHU 6KII0YeHUs.

30.

I'paduikoM anekTpudecKol Harpy3KHU Ha3bIBAIOT. . .
A. 3a8ucumocmv HanpsdCeHUs Om MoKa HASPY3KU,
b. usmenenue nanpsicenus 6o epemenu;
B. usmenenue moxa 6o epemenu,
1. 3a6ucumocms moxka Hazpy3Ku om HanNpa#CeHusl.

31.

[Tpu pacuere MEKTPUIECKUX HATPY3O0K TOJ XaPaKTEPHBIMHU CYyTKaMU
MMOHUMAIOT:

A. I 0exabps u 1 urons mekywezo 200a;

b. cymku ¢ naubonvuwium nompebnenuem s1ekmposHepeuu;

B. nepsuviti pabouuii nedenu,

1. 8b1X00HOIL Oetb.

32.

Pexxum paboThl 2JIEKTPUUECKON CETH, TPU KOTOPOM CHCTEMa HAXOJUTCS B
COCTOSIHUH C PE3KO M3MEHSIOIMMHUCS MapaMeTpaMu, Ha3bIBaeTcs ........
A. HOpmanbLHBIL YCMAHOBUBUIUIICA,
b. nepexoonuiii neycmanosusuiutics,
B. asapuiinwiii;
1. nocne asapuiinolii YcmarHo8UBUIULCAL.

33.

Yucno TpancGopMaTOpOB HA TIOICTAHITUH OMIPEISISICTCS OTHOIIICHHUEM ... ...
A. ycmaHo81eHHOU MOUWHOCMU K HOMUHATbHOU MOWHOCTIL,
b. nanpsiocenuii Ha nepguuHoll U BMOPUYHOL OOMOMKU,
B. 6x00H020 u 6b1Xx00H020 MOKO8;
1. yucna sumkoe nepeuyHoOU U BMOPUUHOL 0OMOMOK.

34.

OcHOBY PHEpProcucTeMbl, 0€3 KOTOPOH Iepeiada IEeKTPOIHEPIHU
HEBO3MOYKHA COCTABIISIET .....

A. TOC;
5. I'0C;

B. ADC;
1. JIOIL

35.

OcHoBHbIMHU YacTsasMu TOC saBnsercs ....
A. euopomypbuna u euopoceHepamop;
b. napomypbuna u napocenepamop;

B. peakmop u cenepamop,
1. conneunvle bamapeu.

36.

Tun pexxrma paboThI MIEKTPOIPUEMHUKA, OTBEUYAIOIIHI CTPOTO0 PUTMHYHOMY
MPOLIECCY € MEPUOJOM OTOYHOTO M aBTOMAaTU3UPOBAHHOTO MIPOU3BOCTBA 110
KECTKOM MporpaMMe, Ha3bIBaeTcs ... ...

A. nepuoduyeckuii;

b. yuxnuueckuii;

B. ne yuxnuuecxuii;

I'. ne peaynapnurii.

37.

Jlnist onipeiesieHust TOKa KOPOTKOTO 3aMbIKAHHS PACUETHYIO CXEMY
MpeoOpa3oBHIBAIOT B ...

A. npuHyunuaivHyo cxemy;




b. cxemy 3amewenus;
B. cxemy coemewenus;
I'. monmasicuyro cxemy.

38.

KopoTkoe 3ambikaHue, Mpu KOTOPOM 3aMbIKaHUE JIBYX (a3 MEKIY COO0H
COITPOBOKIAETCS 3aMbIKAHUEM TOUYKH TIOBPEKICHUS Ha 3E6MJTIO, Ha3bIBACTCA ...
A. mpexgaznvim,
b. osyxgpaznvim;
B. 0syxghaznvim na semnio;
I oonogasnwvim.

39.

JI71st KOMIIEHCAllK PEaKTUBHOM MOIITHOCTH B 3JIEKTPUUYECKUX CETAX MPUMEHSIOT
A. peakmopuwi;
b. cmamuueckue xonoencamopul,
B. mpancgopmamopwi,
1. anexkmpuueckue annapamal.

40.

OCHOBHOI YaCThIO MIPOEKTA AIIEKTPOCHAOKEHHUST 00bEKTa SBISICTCS . ...
A. onpedenenue oxcudaemvix Hacpy30K;
b. evi60p cpeocms 3awumol,
B. 6vi60p 21exkmponposooxu;
I". onpedenenue mowHocmetl nompebumerneil.

41.

I'paduk sneKTpUUSCKUX HATPY30K, TTO3BOJISIOMINN COCTABUTh XapaKTEPUCTUKY
MIPH JUTUTETLHOM Ha0JI0/IEHUH 32 ICHCTBYIONIUMHU 00bEKTaMH, Ha3bIBACTCH ...
A. unousudyanvhwiii;
b. epynnosoii;
B. munosoi,
I 2000601i.

42.

[IpaBunpHOE omnpeeneHne 0KUIAEMbIX Harpy30K JIeJIaeT MPaBUIIbHBIN BHIOOD ..
A. cpedcme Komnencayuu peakmusHolu MOUHOCMIL,
b. yempoiicme pecynuposanus nanpsiscenus;
B. penetinoii 3auwumor cemeii;
I'. suoa snexmponposooxu.

43.

Kaxkue TpanchopmaTopsl He IPUMEHSIOTCS B IIEXOBBIX TPAHCPOPMATOPHBIX
MOACTAHLIMAX ...

A. macnsnbvle;

b. cosmonosvie;

B. cyxue;

1. ceapounvie.

44,

Omnpenenute 3HaYEHUE TTOTEPH HATIPSDKEHHST % B DIIEKTPUIECKON CETH, €CIH
HanpsDKeHHE Ha 32KMMax UCTOYHMKA MUTaHus 26B, a Ha 3akumax
notpeburens 25B.

A. 2%,

b. 1%;

B. 4%,

I 10%.

45,

VYkakute MpoLEHT JOIyCKaeMoil meperpy3ku TpaHcopmaropa Ha
MOJICTaHIUH.

A. 10%;

b. 20%;

B. 50%;

1. 30%.




46.

Henocratkom cyxux TpanchopmMaropoB, IpUMEHSIEMbIX Ha
TpaHC(HOPMATOPHBIX TOJCTAHIUAX, SIBJISCTCS. . ..

A. noogepacenHocmy 2p0308bIM NEPEHANPANCEHUAM,

b. 6onvwasn cmoumocmy;

B. noawcapoonacrnocme;

I'. bonvuue cabapumeol.

47.

JIOCTOMHCTBOM 3HEPTOCUCTEMBI HE SIBJISICTCS ...
A. nHadedichocmv numanusi nompeoumenetl,
b. 603mooicnocme mensame Hanpasienus NOMOK08 SHep2UuU 8 meyeHuU
CYMOK;
B. nocmosincmeo HanpsiceHust u 4yacmomol,
1. 803MOXHCHOCMb NOIYYUEHUS BLICOKUX U CBEPXBLICOKUX HANPSHCEHUIL.

48.

OcnHoBHBIMU YacTsIMU ADC SBISIOTCS ...
A. euopomypbuna u cuopocenepamop;
b. napomypbuna u napoeenepamop,
B. peakmop u cenepamop,

1. conneunvle bamapeu.

49,

Tun pexxrma paboThI AIEKTPOTPUEMHUKA, KOT/Ia YCIOBHS CTAOMIIBHOCTH
MOTpeOICHUS IICKTPUICCKON SHEPTUU HE COOTIOAI0TCS, a TEXHOJIOTHYESCKUI
MIPOIIECC HOCUT HEYCTAaHOBHBIIIHUICS XapaKTep, Ha3bIBAIOT ....

A. nepezynapmwiii;

b. neyuxnuueckuii,

B. nepuoouueckuii;

I yuxnuueckuil.

50.

OTHoleHNE cpeTHEMECIYHON HArpy3KH MPEINPHUITH K HOMUHAIBHOU
Harpy3Ke Ha3bIBaeTCs KOYPPUITUCHTOM . ....

A. exnrouenus;

b. ucnonvzosanus,

B. ¢hopmwvr epagpuxa naepysku;

1. 3anonnenus epaguxa.

51.

B kagecTBe 3a1UThl MaruCTpaIbHbIX JUHUHN JJIEKTPOINEpeaad MPUMEHSIOT
CHEAYIOIIWNA BUJ PEICHHOMN 3aIUTHI ...

A. eblcoKo4YacmomHuas,

b. sawyuma nanpsscenus;

B. mokosas HanpaeienHasd,

1. mokosas nenanpasneHnasl.

52.

Jl5is moiaum curHana o cpabaTblBaHMM COOTBETCTBYIOIEH 3aIIUTHI MPUMEHSIOT
A. pene maxcumanbHo20 moka,
b. pene munumanvrnoeo Hanpsacenus,;
B. pene spemenu;
1. yxazamenvHoe peie.

53.

MomHOoCTh, KOTOpasi He MPeoOPa30BBIBACTCS B APYTHE BUABI U UIET JIUIID Ha
CO3/JaHUE MAarHUTHBIX U 3JIEKTPUUECKUX IOJIEH, 3TO- ..... MOIIHOCTb

A. akmuenas;

b. peakmuenas;

B. noanas;

I cymmapnas.

54,

Cxema 21eKTpocHa0KeHUs, TIPU KOTOPOH KaXK/asi MUTAOINAsI THHUS COSTUHSET
OJIMH SJIEKTPOTIPUEMHHK C PACTIPECTUTEIHHBIM ITyHKTOM WJTU TIOJICTAHIIHEH,
Ha3bIBaeTcs ......

A. npunyunuanvrou,




b. mazucmpanvno,
B. paouanvnoti;
I emewanno.

55.

VYkaxure BCJIIMYNHY, HC ABJISAIOIIYIO pacquHOﬁ IIpHU OMPECACIICHNU TOKa
KOPOTKOI'O 3aMbIKaHHA .....

A. P;

b. Ss;

B. Iy;

I Us.

56.

DIEeKTPOyCTaHOBKA, COCTOSIIAsA U3 TpaHCPOPMATOPOB, Tpeodpa3oBarTeieit
3JIEKTPOIHEPIUH, PACHIPEACIUTEIBHBIX YCTPOUCTB, YCTPOMUCTB 3aILMUTHI U
yIpaBlieHUs, Ha3bIBACTCA ...

A. oceemumenvHol YcCMaHOBKOU,

b. noocmanyueii;

B. snexmpuueckoii cemvio;

I'. cuenanvuvim ycmpoucmeom.

S7.

Vkaxure BUJ] KOPOTKOI'O 3aMbIKaHHA YKA3aHHOI'O Ha PUCYHKE.

TEHEPATOR CEeTE
1+ 1
5 -
I B I

A. oonoghaznoe,
b. osyxghasznoe;
B. osyxgpasznoe na zemnio;
1. mpexghasnoe.

58.

[Ipu paboTe B KaKOM peKUME JTIOCTHTaeTCs TEIJI0OBOE PaBHOBECHE U
YCTaHABIIMBAETCS OIPE/ICIICHHAs TeMIIepaTypa 3JICKTPONPUEMHHKA ... ...
A. KpamxospemeHHbIM;
b. nosmopno-kpamxospemenrom;
B. onumenvuom;
I nenpepuvigrnom.

59.

Ha tpexdaznoe kopoTkoe 3aMbIKaHUE B CHCTEMaX 3JEKTPOCHAOKEHHUS OT
obmero konuyectBa K3 mpuxoaurcs.. ..

A. 5%

b. 65%

B. 10%

I 20%

60.

[Tpu kakom pexxumMe paboThI OCIIE BKIIOYCHHS U HAarpPEBaHUS
3JEKTPONPUEMHHUKOB 32 BpEMs OTKIIFOUEHHUSI TEMIIEpaTypa MOHUKAETCS J10
TEeMIIepaTypbl OKPY>KaOIIEH cpebl?

A. OonumenvHoM;

b. kxpamkospemennonm,

B. nosmopno-kxpamkosepemennom;

I'. nenpepuvisHoMm.

61.

YKaKuTe eIUHUILy U3MEepEeHUs: 0a3MCHON MOIITHOCTH MIPU pacueTe TOKa
KOPOTKOT'O 3aMBIKaHHSI.

A. B

5. Bm

B. xB-A




I Bap

62.

Ha pucynke n3o0pakeH 3J1eMEHT CUCTEMBI AJICKTPOCHAOKEHUSI, HA30BUTE €T0
A. Haepyska,
b. Bvixnouamens,

B. Illompebumeny; —%—

I, Kabenvrnas nunus.

63.

CriocoOHOCTB pesieiHOM 3auThl cpadaThIBaTh B MUHUMAJIBLHO KOPOTKHE
CPOKH, B T€UYEHHE KOTOPBIX 000PYIOBAHNE HE BHIXOUT U3 CTPOSI, HA3bIBACTCS

A. cenexkmugnocmy;

b. uyecmeumenvrnocmo;
B. 6vicmpooeiicmeue;
I naoesicnocmeo.

64.

Tok, BO3HUKAIOMIUI TTPU aBapUIHOM peXUME PaOOThI, Ha3bIBACTCH ...
A. mok cpabamvieanus;
b. mok nomunanvuwliii,
B. onepamuenwiii mok;
1. mox Kopomko2eo 3aMblKaHUsL.

65.

YMeHbIlIeHHE 0KUAACMBIX HATPY30K IPU pacueTe BeleT K. ...
A. nomepsam mownocmu, nepezpegy;,
b. ysenuuenuio mownocmu, nepezpegy;
B. nepezpyske, cmabunbHocmu mowHocmu;
1. cmabunvhocmu MowHOCMU.

66.

[Tpu onpeneneHnu 0XKUIACMON HArPY3KU CUUTAKOTCS JIOIYCTHMBIMH OIIIUOKH B
npenenax......

A. 5%

b. 10%

B. 15%

I 0%

67.

[Tpu BBIOOpE 3TUX TpaHCHOPMATOPOB HEOOXOAUMO YUUTHIBATH UX
TOKCHUYHOCTb.

A. Macnanvie;

b. Cosmonosvie;

B. Cyxue;

I'. Ceapounvie.

68.

IIo KaKOMY 3HAYCHHIO TOKA MPOU3BOJAAT pacuCT U BLI60p CCUCHUA HpOBOI[a?
A. Ip
b. I,
B. I,
I Inycx

69.

KparkoBpemeHnHas npenenbHas JOMyCTUMas TEMIEPATypa, P KOTOPOH
CHUMaeTcs Meperpys3Ka, COCTaBIIsIeT. . ..

A. 100° C

b.120°C

B. 140° C

1. 160°C

70.

[Ipu yBenuueHUM TemMmepaTypbl U30JsIKuK TpaHcpopmaropa Ha 6°C ot
CpEIHEro 3Ha4eHUsI IPH HOMUHAIBHON Harpy3Ke ee CpoK CIyKOBl. ..
A. yeenuuusaemcs 6 2 pasa,
b. ne usmenumces;
B. ysenuuusaemcsa 6 4 pasa,
1. ymenvwaemces 6 2 pasa.




/. PexomeHnayemMasi iuTepaTypa Jjis pa3padoTKu OLEHOYHBIX CPeICTB 1
MOArOTOBKH 00yyawimmuxcs K 1uddepeHunpoBaHHOMY 3a4eTy:

OcHoBHas ydeOHas IuTeparypa:

1. KontoxoBa E.A. DnekrpocHaOkeHne 0O0beKTOB [TeKcT]: ydeOHUK I CTYI.
yupexaeHuit cpen. nmpod. oopazoBanus / E.A. Kontoxosa. — 11-e u3zn., crep. — M.:
N3patensckuil neHTp «Akanemusi», 2014, — 320 c.

2. Poxkoga JI.J[. DnexTpoobopynoBaHue 3JISKTPUICCKUX CTAHIIUNA U TOJICTAHITUH:
y4eOHUK I CTyA. yupexaeHuit cpen. npod. O6pazosanus /JI.J1. Poxkosa, JI.JI.
Kapneena, T.B. Uupkosa.- 10-e uzz., crep.-M.: U1l «Axanemusi», 2013.-448c.

3. Cubukun FO.Jl. Texuuueckoe 00CIyKUBaHUE, PEMOHT AJIEKTPOOOOPYI0OBaHUS U
ceTell Mpo-MbIIUICHHBIX Tpeanpuatuid. B 2 ku. KH.2: YueOHuk st yuepexaeHuit
Hay. npod. oobpazosanus / F0.J[. Cubuxun. — 8-e uza; ucn. — M.: Mznarensckuii
HeHTp «Axkanemus», 2013. — 256 c.

JlononHuTeNbHAS YueOHas JIUuTepaTypa:

1.0nmoneBa I'.H. Cxembl u mojactaHiuu siekTpocHabxenus: Crpas.: YdeOHOE
nocodue. — M.: ®opym: Uudpa-M, 2008. — 480 c.

2. IIpaBuna ycTpoiicTBa 3JEKTPOYCTAaHOBOK. Bee AeiicTByromme pa3aenbl IeCToro
U CEeIbMOTO M3JaHUN C W3MEHEHMSIMU WM JOMOJHEHUSIMU MO COCTOSHUIO Ha |
sauBaps 2009 r. — M.: KHOPVYC, 2013. — 488 c.

3. IexormoB B.II. Pacuer u mnpoekTHpoBaHWE CXEM JIICKTPOCHAOKCHHUS.
Mertonuueckoe mnocoOue Juisi KypcoBOro ImpoektupoBanus. - M.: ®OPYM:
NH®PA-M, 2003. — 214 c. (aHaJOTUYHBIC U3/IAHMUS])

4. KoxynoB B.U. VYcrpoiictBo snextpudeckux mojactaniui [Tekcr]: YueOHoe
nocobue. - M.: ®BI'OY "YyebHO-MeTOAMYECKUI ILIEHTP MO OO0pa3oBaHUIO Ha
JKese3Ho10poxkHOM TpaHcnopte", 2016. — 401 c.

5. VYcrpoilcTBO M TeXHMUYECKOE OOCITy»XKMBaHME KOHTakTHOM cetu [Tekcr]:
yueb.nocobue/B.E. UekynaeB u ap.; moa pea. A.A. ®@enotoBa. — M.: ®I'BOY
"Y4ueOHO-METOAMYECKUI IEHTp MO OOpa3oBaHUIO Ha  KEJIE3HOJOPOKHOM
tpancnopre", 2014. — 436 c.



3.2 OHEHOYHBIE MATEPUAJIBI JIJISI IPOMEXKYTOYHOM
ATTECTALUU 11O MEXJIUNCHUIIVINHAPHOMY KYPCYMJIK 01.02

[IpenmeTroM OLIEHKH SIBISIOTCA CHOPMUPOBAHHBIE MPAKTUYECKHM OIIBIT,
YMEHHS M 3HaHUS, a TaKkkKe JUHAMHUKAa OCBOCHHS OOMIMX U MpodeccrnoHaNIbHBIX
KoMIleTeHIHH. OIeHKa OCBOCHHS MEKIUCUUIIMHAPHOIO Kypca MPeAyCMaTPUBAET
cienyomue GopMbl MPOMEKYTOYHON aTTeCTallUU:

JTAO®DOEPEHIIUPOBAHHBINA 3AUET

1. VYcaoBusi aTTrecTalMM: aTTSCTallMsd  MPOBOIUTCI B (opme
nudGepeHIPOBaHHOTO 3a4eTa 10 3aBEPIICHUIO OCBOCHHS YIEOHOTO MaTepuara.

2. Bpemsi arrecTauMm: Ha TPOBEICHUE AaTTECTAllMU OTBOJUTCS 2
aKaJeMHUYECKHX Jaca.

3. Ilnan BapuaHTa (COOTHOIIEHHWE KOHTPOJIBHBIX 3a]1a4/BOMPOCOB C
collepkaHMeM y4eOHOro MaTepualia B KOHTEKCTE XapakTepa JIeWCTBHI
aTTECTYEMBbIX ).

4. O61mme ycaoBUs OLIEHUBAHUS
OrneHka MO MPOMEKYTOYHOW aTTECTAlldd MOXKET HOCHTh KOMIUICKCHBIH
XapakTep U BKIOYATh B CEOSI:
- pe3yJIbTaThl BHIMOJHEHUS aTTECTAIMOHHBIX 3aJaHUH;
- OIICHKY MOopTdoHo;
- TIPOYHE JOCTHKEHUS 00yJarOIeToCs.

5. Kputepum oneHku.

Onenka Kosin4yecTBO BEpHBIX 0TBETOB
«5» - OTINYHO Beimonaeno 91-100 % 3aganuii
«4» - XopoI110 Brinonneno 76-90% 3ananuii
«3» - YIOBJIETBOPUTEIBHO Brimonnaeno 61-75 % 3aganuii
«2» - HEYJIOBJIIETBOPUTEIBHO Brinosineno e 6osiee 60% 3aganuit

6. BapuanThl 3aganuii AJ1s1 npoBeaeHust TU(pPepeHIIPOBAHHOTO 3a4eTa

Bonpoc

KTo HeceT oTBETCTBEHHOCTH 3a o0ecrieueHue 0e30MacHbIX YCIOBUM pabOThI U
coOJroicHUE ACHUCTBYIOIIMX HOPM T10 TEXHUKE 0€30MacHOCTH ?

- CBapuk

+ AJIMUHUCTpAIUS TIPEATPUITHS

- OO11eCTBEHHBIN KOHTPOJIh

- PykoBonuTens cBapoUHBIX paboT



Bonpoc

MoXHO JI1 TPOU3BOAUTE CBAPOUYHBIE pa0OThI B HEMOCPEACTBEHHON OJIM30CTH OT
OTHEOIACHBIX U JIETKOBOCILJIAMEHSIIOIINXCS MAaTEPUATIOB ?

- C pa3pelieHust aAIMUHUCTPALIUN

- Jla

+Her

- [To HeobxoaguMoOCTH

Bonpoc

Kaxkoe paccTosiHue T0JKHO OBITH IIPU CBApKE Ha OTKPBITOM BO3yXe OT MeCTa
CBApKU JI0 OTHEOMACHBIX MaTEPUAJIOB ?

-1m

-5M

+10 m

- 6omee 10 m

Bompoc

CKoJIbKO KBaJpaTHBIX METPOB MPOU3BOICTBEHHOM IIJIOMIAIA JIOJKHO MPUXOAUTHCS
Ha KaX]IbIi CBAPOYHBIN TTOCT ?

-2,8KB. M

+4 xB. M

-6 KB. M

- [IponsBonbHO

Bonpoc

Ha xakoM paccTossHHM JO0ITyCKaeTCs MPOBOIUTH PaOOTHI 10 PE3Ke MeTajlia C
MIPUMEHEHHUEM TTPOTNaH-0yTaHa WM IPUPOIHOTO T'a3a, a TAKXKE OTKPBITOrO OTHS OT
OTJICJIbHBIX OAJVIOHOB C KMCJIOPOJOM M TOPIOYHMMHM Ta3aMu ?

+5 M

- bonee S5 m

-10Mm

- bonee 10 m

Bompoc

JonycTuMoe HanpsKeHHE CBETUIILHUKOB MECTHOTO OCBEIICHUS

+12 B

-42 B

-220B

-360 B

Bonpoc

CranmonapHbie pabodrie MecTa IPH CBapKe METAJIIOKOHCTPYKIIUH JTOJKHBI OBITh
000pyZI0BaHbI CBAPOYHBIMU CTEHJAMHU U TPY30T0ITbEMHBIMHU YCTPOMCTBAMU B
COOTBETCTBHUM C CAHUTAPHBIMU HOPMaMHU MPHU Macce:

-10 xr

- 13 xr

+15 xr

-20 xr

Bonpoc



Ha kaxkotii Beicote B coorBeTcTBUU ¢ ['OCT 12.4.059 paGoumne mecta HEOOX0IUMO
000pyn0BaTh OTPAKACHUSIMH ?

- PacmonioxxenHbIe BoIie 1 M

+PacnonosxeHHple Beie 1,3 m

- PacmoyiosxkeHHbIE BBIIIE 2 M

- PacnnonoxxeHHbI€ BbIIIE 2,5 M

Bompoc

Ha kaxkoti BeicoTe B cooTBeTcTBUU ¢ [[OCT 26887 paboune mecta HEOOXOIUMO
CoOpy>KaTh Jjieca (TUTOIIAIKK ) U3 HeCrOpaeMbIX MaTepHUalioB ?

- bonree 2 m

- bonee 3 m

- bonee 3,5 M

+bonee S m

Bompoc

Ha xakoM paccTossHUM JI0JKHO HAXOUTCS pabodyee MEeCTO CBapIIuKa OT
rasomnposoza ?

+3 M

-5M

- bonee S m

-10 M

Bonpoc

Ha xakoM paccTostTHUU JTOJKHBI HAXOJUTCS TOKOBEAYIIIME IMTPOBOJIA OT
alleTUIIEHOBOT'O TeHepaTopa, 6aJIJIOHOB ?

+1 M

-3Mm

-5M

- bonee S5 m

Bomnpoc

Ha xakoM paccTossHMM OT alleTHJICHOBOTO TeHepaTopa, 0aJIOHOB JOJKEH
HAaXOJUTHCS paguaTop ?

+1 M

-5M

-10Mm

- bonee 10 m

Bonpoc

YT0 OTHOCHTCS K OMACHBIM M BPEIHBIM ITPOU3BOJICTBEHHBIM (DaKTOpamM B
Mpo1ecce CBapKu ?

+ TBepaple U ra3000pa3HbIe TOKCHYECKUE BEIIECTBA B COCTABE CBAPOYHOTO
a’po30J1s

+ VIHTEHCHMBHOE U3 TyUYCHHE CBAPOYHOM TyTH B ONTHYECKOM JIMANa30He

+ VIHTEHCHUBHOE TETIOBOE U3/ TyUY€HHE CBAPUBAEMBIX U3JIEIUN U CBAPOYHON BaHHBI
Bonpoc

OT 4ero 3aBUCUT UHTEHCUBHOCTh U3JTyYEHHUSI CBAPOYHOM AYTH B ONITUYECKOM
nuara3oHe ?

+ OT MOILIIHOCTH IYyTH



+ OT NpUMEHSAEMBIX CBAPOYHBIX MaTEPHUAJIOB

+ OT 3aIUTHBIX U MJIa3MO00Pa3yONIHNX Ta30B

Bompoc

OT 4ero 3aBUCHUT HANPSIKEHHOCTD 3JIEKTPOMATrHUTHBIX MOJIEH ?

- OT MOIIHOCTH AYTH

- OT IPUMEHSIEMBIX CBAPOYHBIX MAaTEPUATIOB

+0T KOHCTPYKIIMHM ¥ MOIITHOCTH CBAPOYHOTO 000Dy TOBAHHMS

+0T KOH(UTYpAIIMH CBAPHUBACMBbIX U3/ETUI

Bonpoc

[Ipu cBapke BHyTpH U3ACIUNA, pa3MEIIEHHBIX B MOMEIICHUHN TeMIepaTypa
M0/1aBa€MOT0 BEHTUJISIIIMOHHBIMUA YCTAHOBKAMH BO3/yXa HE JIOJKHA OBITh HIKE
- TEMIIepaTypbl B TOMEIICHUH

+20 rpanycoB C

- 25 rpagycoB C

- 36 rpagycoB C

Bompoc

Kaxo¥ curHaipHBIN IIBET 0003HaYaeT 3HaK Oe3onacHoctu "Crom",
"Janpemenue"?

+KpacHsbiit

- Xenterit

- 3eNeHbIi

- Cunuii

Bonpoc

Kaxkoii curnanbHbIi 1IBET 0003Ha4aeT 3HaK Oe3onacHocTy "Baumanue"?
- KpacHbrit

+XenToii

- 3eJIeHbIN

- Cununit

Bomnpoc

Kaxo¥ curHajpHBIN 1IBET 0003HAaYaeT 3HaK Oe3omnacHocTH "be3omacHocTh",
"Pa3pemenne” ?

- KpacHsiit

- Xenterit

+3eneHblit

- Cunuii

Bonpoc

KakoBa neproiuuyHOCTb MPOBEICHNS] HOBTOPHOTO HHCTPYKTAXka MO TEXHUKE
0€30MacHOCTH Ta303JIEKTPOCBAPIITUKOB ?

- He pexe 1 paza B rog

+He pexe 1 pa3a B 6 Mecsuen

- He pexe 1 paza B 3 mecsina

- He pexe 1 pa3a B 2 rona

Bonpoc

[Ipy kakOM MHUHUMAaJILHOM HAIMPSHKEHUH JOJIKHBI HAHOCUTHCS
npeaynpeauTeNbHbIE 3HaKU U 00ecrieunBaThCsl OJIOKHPOBKA MIKA(pOB ?



- 36 B nepemennoro win 80 B nmocTostHHOTrO TOKa

+42 B nepemennoro uiau 100 B mocTossHHOrO TOKa

- 60 B nepemennoro uiu 127 B mocTossHHOTO TOKa

- 80 B nepemennoro unu 110 B noctosiHHOTO TOKa

Bompoc

Kakoe 10715kHO OBbITh MUHUMAJIBHOE CEYEHHE METHOTO TOKOMOIBOSIIErO IPOBOJA
IIPU CUJIe CBapO4HOro Toka 70 100 A ?

- 12 xB.MM

+16 kB.MM

- 23 KB.MM

- 25 kB.MM

Bonpoc

CBeToHIIbTPBI KAKON MapKu CJeAyeT IPUMEHSTh JIEKTPOCBAPIIUKY TIPU CUJIE
CBapOYHOTO TOKa CBbIlIe 75 10 200 A BKIIOYUTENBHO ?

-0-1

+2-2

- 2-3

-0-4

Bompoc

Kak 3azemisieTcst cBapouHOe 000py10BaHUE ?

-Jlo/mKeH OBITh MPEyCMOTPEH MPUBAPEHHBIN K 000PYI0BAaHUIO MEIHBIN MTPOBO/I,
PacCIONI0KEHHBIN B JOCTYIIHOM MECTE C HAAUCHIO «3eMIISD.

+Ha o6opynoBanuu 10KeH OBITh MPEAYCMOTPEH OONT U BOKPYT HETO KOHTaKTHAs
IJIOIIA/IKA, PACTIOJIOAKEHHBIE B IOCTYITHOM MECTE C HAJIMHUCHIO «3EMIIS».

- Ha o6opynoBanuu noimKeH ObITh IPEAYCMOTPEH 3aKUM, PACIIOIOKEHHBIN B
JIOCTYITHOM MECTE C HAJIMHUCHIO0 «3EMIISD».

- Bcé nepeuncnennoe

Bomnpoc

Ha kakom paccTosiHuM JOJIKHBI pacnoiaraThCsi KaOeau 3JIEKTPOCBAPOUHBIX
MalIuH OT TPyOONPOBOAOB allETHIIEHA U APYTHX TOPIOYUX ra3oB ?

+He menee 1 m

- He menee 5 m

- He Gonee 5 m

- He menee 10 m

Bonpoc

Kakoe nonmyckaercss MaKCUMaIbHOE HAIIPSIKEHUE XOJIOCTOT0 X0a (cpeaHee
3HA4YE€HUE) JJIsI HCTOYHUKOB MTOCTOSTHHOIO TOKA MPHU PYYHOU 1yrOBOil CBapKH ?
-80B

+100 B

-110B

-127B

Bonpoc

Kakoe nonyckaercs MakCUMalbHOE HAMPSKEHUE XOJIOCTOT0 X0/1a (IeCTByIOIIEe
3HAYEHHUE) AJI1 UICTOYHUKOB IEPEMEHHOTO TOKA MPU PYYHOU TyrOBOM CBapKu ?
+80 B



-100 B

-110 B

-220B

Bompoc

Ha kakoM paccTOssHUM OT CBapOYHOIO MOCTA JIOJKEH pacloiaraThes
OJIHOTIOCTOBOM MCTOYHUK CBAPOYHOTO TOKA ?

- He manee 10 m

+He nanee 15 m

- bonee 15 m

- He nanee 25 m

Bonpoc

['ie noymkeH MOIKIII0YaThCsl TOKOIIPOBOI K U3ACNIUAM OOJBIIUX Pa3MEpOB ISt
BBITIOJTHEHUS CBApKH ?

- B camoM ToJICTOM MecTe KOHCTPYKIIUU, IPU YCIOBUM HA/IC)KHOTO KOHTAKTA.
+B HenocpeacTBEHHOM OJIM30CTH K MECTY CBapKH, IIPU YCIOBUM HAJAEKHOTO
KOHTAaKTAa.

- Ha paccTosthum 5 M 0T MecTa CBapKu

- MecTo KpensieHus TOKOMPOBO/ia HE 3aBUCUT OT MECTa CBAPKH.

Bompoc

UYTo BKIIIOUAET B CEOS1 MOHATHE KIIJIOTHOCTH DJIEKTPUUYECKOTO TOKa» ?
+Cuna TokKa, NPpUXOASIIascsa Ha €IUHUILY TUIOIAAN OTIEPEYHOr0 CEUCHUS
MIPOBOJAHUKA.

- Cua Toka B Han0oJiee TOHKOM MOTIEPEYHOM CEUEHHUH MPOBOTHUKA.

- Cua Toka B HAaMOOJIbIIIEM MONIEPEYHOM CEYECHUH MPOBOIHUKA.

- Cuita Toka, MpUXOJAIIascs Ha eAUHUIYY 00beMa MPOBOIHUKA.

Bonpoc

Kakyto 371eKTpHUYeCKyI0 BETUUUHY U3MEPSIOT JICKTPUUECKUM TPUOOPOM —
aMIiepMeTpom ?

+Cuty 2JIEKTPUYECKOT0 TOKA B IETIH.

- Cuity 3JIEKTPOMAarHUTHOTO TOJIA.

- Hanpsbkenve B CBapOYHOU LIETIH.

- MomHOCTb, MOTPEOIISIEMYIO STIEKTPUUECKOH TIETbIO.

Bomnpoc

Kakyto aiekTpruecKkyo BeTHUYUHY U3MEPSIOT dJIEKTPUUECKUM MPUOOPOM —
BOJIbTMETPOM ?

- Cuity 3JIEKTPUYECKOTrO TOKA B LIETIH.

+HarnpskeHne B 2JEKTPUUIECKON LEIH.

- Cuny 3JIEKTPOMarHuTHOTO TOJIS.

- DJIEKTPUUECKYI0 MOIITHOCTh, MOTPEOIIEMYIO dJIEKTPUICCKOM TIETIBIO.
Bonpoc

Kakum 00pa3omM BKIIIOUAIOT B AJIEKTPUUECKYIO LIETIh aMIIepMETP sl U3MEPECHUS
CHJIBI DJIEKTPUYECKOTO TOKA ?

+AMIiepMeTp BKIIIOYAIOT B JIEKTPUUYECKYIO 1I€JTh TTOCIIEI0BATEILHO C OCTAIbHBIMU
AJIEMEHTaMH.



- AMIiepMeTp NOAKIIOYAIOT NapalIeNIbHO YYacTKy LEMH, HA KOTOPOM U3MEPSIOT
CUJTY DJIEKTPUYECKOTO TOKA.

- AMriepMeTp MOAKIIOYAIOT NapalieIbHO BOJIBTMETPY.

- AMriepMeTp MOAKII0YAETCS OCJIEI0BATEIbHO BOJIBTMETDY.

Bompoc

Kakum 00pa3omM BKIIIOYAIOT B AJEKTPUUECKYIO LIETh BOJIBTMETP AJISI U3MEPECHUS
HaIpsHLKEHUS Ha yYacTKe AJIEKTPUUYECKOM enu ?

+BonbTMETp BKIIOYAIOT MAPAIIIETBHO TOMY YYACTKY LIENH, HA KOTOPOM HU3MEPSIOT
HaIpsHKEHHE.

- BonbTMeETp BKIIIOYAIOT B 3JIEKTPUYECKYIO LIEMb MMOCIEA0BATEIBHO C OCTAIbHBIMU
AIIEMEHTAMHU LEMN.

- BonbT™MeTp BKIIIOUAIOT MOCIEAOBATENBHO C I00aBOUYHBIM PE3UCTOPOM U
OCTaJIbHBIMH 3JIEMEHTAMH Y4YacTKa LEIU.

- BonpTMeETp BKIIOYAECTCA B JNEKTPUUECKYIO LEIb NapajIeIbHO aMIEPMETPY.
Bompoc

Kakoi1 0CHOBHOI KpUTEpHii MpU BEIOOPE MPOBOAA ISl DIEKTPUUECKUX Lienen ?
+Hcxond U3 A0y CTUMOM INIOTHOCTH TOKA.

- Mcxoast TONpKO U3 INTMHBI POBOJIHUKA

- Mcxopas u3 ynenbHOro CONpOTUBIICHUS ITPOBOHUKA.

- Mcxonas n3 ynenbHOro CONpOTUBIICHHS TPOBOJHUKA U €TO JJIUHBL.

Bonpoc

KakoBa yacToTa mpOMBIIIIEHHOTO MTEPEMEHHOTO TOKa, BRIpadaThIBAEMOTO
anexTpocTaHuusmu B Poccun ?

+50 I'm.

-60I'n.

-100I'g

- 150 I'm.

Bomnpoc

J{71s1 94ero mpuMeHsIeTCS UMITYJIbCHBIN CTAOUIIN3aTOp TOPEHUS AyTU ?

+]1n1s1 06sierueHusi HOBTOPHOTO BO30YXICHUS AyTH MPU MEPEX0/ie Ha 00paTHYIO
MOJIIPHOCTb.

- JIu1st yMEeHbIIEHUS HANIPSKEHUS XO0J0CTOTO X01a CBAPOYHOTO NCTOUYHHUKA
MMATAHUA.

- s oGneruenust BO30YKACHUS TyTH.

- JInst mpeoOpazoBaHus YaCTOTHI.

Bonpoc

s gero cayxuT TpanchopmaTop ?

- JIns mpeoOpazoBaHust 4aCTOTHI MEPEMEHHOTO TOKA.

+ /{151 mpeoOpazoBaHus HAMIPSKEHUST IEPEMEHHOTO TOKA.

- Jlns mpeoOpazoBaHus HAMPSYKEHUS TOCTOSTHHOTO TOKA.

- JIu1st yMeHbIIEeHUS HANIPSKEHUS XOJ0CTOTO X0/1a CBAPOYHOTO UCTOUYHUKA
MUTAHUS.

Bonpoc

YT0 Takoe pekUM XOJIOCTOr0O X0Ja CBAPOYHOTO UCTOYHUKA MUTAHUSA ?



- [lepBuunas o6MoTKa TpaHcpopMaTopa MOAKIIOYEHA K CETH, @ BTOPUYHAS K
NOTpEOUTENIO.

+IlepBuunas 06MoTKa TpaHchopMaTopa MOAKIIOUEHA K CETH, & BTOPUYHAS
0OMOTKa pa30MKHYTAa.

- [lepBuunast oOMoTKa TpaHchopmaTropa He TOJIKIIOYEHA K CETH, @ BTOPUYHAS
00OMOTKa 3aMKHYTA.

- [lepBuunast oOmMoTKa TpaHchopmaTopa pa3oOMKHYTa, a BTOpHUHAs 0OMOTKa
3aMKHYTA.

Bonpoc

Kakoli TiI HCTOYHMKOB IUTaHUS NPEIHA3HAYECH 711 CBAPKU HA IEPEMEHHOM
TOKE?

+CBapouHbie TpaHC(HOPMATOPHI.

- CBapOYHBIE BBIIPSIMUTEIH.

- luBepTOpHBIE HCTOYHUKY MTUTAHUS.

- Bece nepeuncneHHsle.

Bompoc

Kaxkoil Tun HCTOYHUKOB NMUTaHUA NPEAHA3HAYEH AJI1 CBAPKHU HA MOCTOSSHHOM
TOKE?

- CBapouHbIe TpaHCHOPMaATOPHI.

- CBapoUHbIE UICTOYHUKH JIFOOOTO TUNA.

+CBapouHbIE BRIIPSAMUTENN, TEHEPATOPHI, TAPUCTOPHBIE UCTOYHUKHU ITUTAHUS.
- TonbKO MHBEPTOPHBIE HCTOYHUKHY ITUTAHUS.

Bonpoc

YT0 Takoe CBApOYHBIN BBIIPSIMUTEIND ?

+[IpeoOpa3oBarens S3HEPIUU CETH B SHEPTUIO BBIIIPSIMIIEHHOTO TOKA,
UCIIOJIb3YEMYIO JIJIsl CBAPOYHBIX PaboT.

- I'eneparop asns npeoOpa3oBaHus SHEPTUU CETU B SHEPTUIO IEPEMEHEHHOTO TOKA,
UCIIOJIb3YEMYIO JIJIsl CBAPOUYHBIX padoT.

- 'enepatop asns npeoOpa3oBaHUs SHEPTHH CETH B SHEPTHIO BBIIPSIMIIEHHOTO TOKA,
UCIIOJIb3YEMYIO JIJIsl CBAPOUYHBIX padoT.

- [IpeoOpa3oBaTenib SJHEPTUU CETU B SHEPTUIO IEPEMEHHOIO TOKA.

Bompoc

Yro npencrapisger coO0W CBAPOUHBIN BBIIPSIMUTEND ?

+TpancdopmaTop 1 MOITyHPOBOIHUKOBBII OJIOK BBITPSIMIICHUS.

- Tpexdaznblii TpaHcPOpPMATOP U CBAPOUHBIN TEHEPATOP B OJTHOKOPITYCHOM
VICITOJITHEHHH.

- CBapoyYHbIN TeHepaTop U MOJYyNPOBOIHUKOBBIN OJ0K BBITPSIMIICHUS.

- Bc€ nepeunciienHoe

Bomnpoc

JIns1 yero mpuMeHseTcst OCUMILISATOp ?

+ /1151 BO30Y>KJIeHUS TyTH Y MOBBIIICHUS] YCTOMYUBOCTH €€ TOPEHUSI.

- JIns1 moBBIILIEHUS KauecTBa CBApPHBIX I1IBOB.

- ns ynydineHus JMHAMUYECKUX XapaKTePUCTUK UCTOYHUKA MTUTAHUS.

- JIns1 yMeHbIlIeHHs HAPSXKEHUS XOJIOCTOrO X04a CBApOYHOTO UCTOYHUKA
MUTaHUS.



Bonpoc

Yemy paBHO 00111€€ HANPSDKEHNUE HECKOJIBKUX OJUHAKOBBIX UCTOYHUKOB DJ[C,
COEJIMHEHHBIX MOCJIEI0BATENBHO ?

- HanpsxeHnro 0JHOro U3 cOeTMHEHHBIX UICTOYHUKOB DJ[C

- [Ipon3BeneHnI0 HAPSHKEHU COEAMHEHHBIX UCTOYHUKOB DJ1C
+AJreOpanyeckoi CyMMe HanpsKEHU COeIMHEHHBIX NCTOYHUKOB D/[C

- Haubonpiemy HanpspKEHUIO OJJHOTO U3 COEAMHEHHBIX UCTOYHUKOB DJ1C
Bonpoc

Yemy paBHO oO11e€e HAPSHDKEHUE HECKOJIBKUX OJIMHAKOBBIX NCTOYHUKOB D/IC,
COEJIMHEHHBIX MTapajuIeIbHO ?

+HanpskeHnro 0JHOT0 U3 COEIMHEHHBIX HCTOYHUKOB D/[C

- [Ipon3BeneHNIO HAPSDKEHUI COEMHEHHBIX NCTOYHUKOB D /[C

- AnreOpanueckoil cymMMe HalpsyKeHU COeAMHEHHBIX UCTOUYHUKOB DJ1C
Bompoc

Kakast BHEIIHSASI XapakTepuCcTUKa HanboJiee npuemiiemMa JJisi py4YHou 1yroBoit
CBapKH ?

+Kpyronanaromas.

- Kectkas

- Bo3pacraromas

- [lomoronaparomas

Bonpoc

Kakue BonbT-aMIepHbIE XapaKTEPUCTUKU UMEKOT CBAPOUYHBIE UICTOYHUKH
MATAHUSA?

+Bo3spacraronias, nojaoronajaroniue, KpyTonaiaronye U )KEeCTKHE.

- [Taparomume, xKECTKHE U BO3PACTAOIINE.

- [Tonoronanaroniye, XeCTKUE U KPyTOBO3PACTAIOLIHE.

- [Tagaromue u BO3pacTaromue.

Bomnpoc

Kak Hag0 MoAKIIOYMTS UICTOYHUK IMOCTOSTHHOTO TOKA MPU CBApKe Ha 0OpaTHOMN
MOJISIPHOCTH ?

- OTpULATENBHBIN MOJIOC K JJIEKTPOY .

+110710KUTENBHBIN MOJIIOC K ANEKTPOY

- He numeer 3HaueHus.

Bonpoc

Kakas makcumaibHas JJinHa THOKOTO Kabess JOMyCKaeTcs MpU MOIKIIOYEHUH
NEPEABIKHON JIEKTPOCBAPOYHON YCTAHOBKM K KOMMYTAIIMOHHOMY anmnapary ?
-10mM

+15 M

-20mM

-30M

Bonpoc

C kakoil kBaJM(pUKATMOHHOW TPYIIION MO 31EKTPOOE30MaCHOCTH A0y CKAOTCS
AIEKTPOCBAPUIUKHU JIsl IPOBEEHUS 3IEKTPOCBAPOUHBIX padoT ?

+He Huxke BTOpOU.

- He H1ke TpeTbei.



- He Huke yeTBepTOM.

- C nepBoii

Bompoc

KT0 10JKEeH NpucoeInHATh U OTCOEAUHATD OT CETU AJIEKTPOCBAPOYHBIE
YCTaHOBKH ?

- CBapmuk, paboTaronuii Ha 3THX YCTAaHOBKAX, IO HAOJI0ICHHEM MacTepa WK
Ha4daJIbHUKA y4acTKa.

- DIEKTPOTEXHUYECKUI TIEPCOHATI C TPYIION MO 3JIEKTPOOE30MACHOCTH HE HUKE
Il.

+INEeKTPOTEXHUUYECKUI TIEPCOHANI C TPYIION MO 3JIEKTPOOE30MaCHOCTU HE HUKE
1.

- PaGoTHuKM 10 ipUKa3y IpeaAnpusTUs.

Bonpoc

Kakoe namnpsxkeHue NpUMEHSIETCA U1 CBETUIIBHUKOB MECTHOT'O OCBEILICHUS B
MTOMEIIEHUSX C MOBBIIIEHHOW OMaCHOCTHIO ?

+]17151 cTallMOHApHO YCTAaHOBJIEHHBIX Ha Oosee 42 B, a 1151 nepeHOCHBIX
CBETWJIBHUKOB — 12 B.

- JIns cTaiimoHapHO yCTAaHOBJICHHBIX Ha OoJiee 42 B, a 1151 nepeHOCHBIX
CBETUJILHUKOB — 36 B.

- Jns1 cranimoHapHO yCcTaHOBJIEHHBIX Ha OoJiee 220 B, a 11 nepeHOCHBIX
CBETHJIBHUKOB — 12 B.

- JIns1 cranmonapHo ycTaHOBJICHHBIX Ha O6osee 220 B, a 1i1st nepeHOCHbIX
CBETHJIBHUKOB — 36 B.

Bonpoc

Ha kaxoi¥ MUHUMAaIBHOM BBICOTE HAJl paO0OYUM MECTOM pa3pelaeTcs
MOABEIIMBATh BPEMEHHYIO 3JIEKTPONPOBOJIKY ?

+2,5M

-35m

-6Mm

-3 M

Bomnpoc

Ha xaxkoii MUHMMaJIbHOM BBICOTE HAJl TPOXOAAMHU Pa3pEIIAECTCs MOABENINBATD
BPEMEHHYIO 3JIEKTPOIPOBOAKY ?

-25M

+3.5m

-6M

-3 M

Bomnpoc

Ha xaxoii MUHUMaJIBHOM BBICOTE HAJ IPOE3IAMU PA3PEIIACTCS MOABEIINBATH
BPEMEHHYIO 3JIEKTPOIPOBOAKY ?

-25M

-35m

+6 M

-3 M

Bonpoc



Ha kakom paccTosiHuu AOHKHBI pacnofiararbCsi CBapoyHble Kabenu oT 0aIOHOB €
KUCJIOPOAOM?

- He menee 5 m.

+He menee 0,5 m.

- He menee 8,5 m.

- He menee 1 m

Bompoc

B cootBeTcTBUU ¢ TpeOOBAHUAMH KAKUX JOKYMEHTOB JIOJKHBI BBITIOTHATHCS
CBapOYHbIE pabOTHI?

+1"oCcy1apCTBEHHBIX CTaHAAPTOB

+IIpaBun nmoskapHOU 6€30MacHOCTH

+YKa3zaHuii 3aBOI0B-U3TOTOBUTENIEH 2JIEKTPOCBAPOUYHOTO 000PYA0BaAHUS

- JlokymeHTOB paboTomaTeneit

Bompoc

B cooTBeTcTBUSIMU TPEOOBaHUSAM KaKUX JIOKYMEHTOB HEOOXOIUMO BBHITIOTHATh
AIIEKTPOCBAPOYHBIE pabOThI BO B3PHIBOOMIACHBIX M B3PHIBOMOXKAPOOIACHBIX
MMOMEIICHUAX ?

+1"ocy1apCTBEHHBIX CTaHAAPTOB MO B3PHIBOOE30MIACHOCTH

+UHCTpYKIIUK 11O OpraHu3aluKi 0€30MaCHOT0 BEJCHUS OTHEBBIX pabOT Ha
B3PBIBOOIMACHBIX 00BEKTAX

- UHCcTpyKumii npeanpusTuin

- Bcé€ nepeuncnennoe

Bonpoc

KakuMm 105KHO OBITh HANPSXKEHUE PACIPEICTUTENbHBIX JIEKTPUUECKUX CETEH, K
KOTOPBIM JIOIYCKAETCS MPUCOEAUHATh HICTOUHUKH CBAPOYHOTO TOKA ?

+He Bbimie 660B

- Beire 660B

- 1000 B

- He Boimie 1000 B

Bompoc

Kaxkoii kabenb 10KEH UCTIOIb30BaThCs JJIs TOABOAA CBAPOYHOTO TOKA OT
MCTOYHUKA K DJIEKTPOJOEPHKATEIO YCTAHOBKM PYUYHOU TyTOBOW CBapKu ?
+1'uOKkuii cBapoUHbIN MEAHBINA Kabeb ¢ PE3MHOBOM U30JIALIMEN U B PE3UHOBOM
000JI0uKe

- KabGenb ¢ nzomnsiiuet u3 moJIuMepHbIX MaTEepUaIOB

- 'nuGkuit cBapOYHBIN METHBIN KaOeab B 000JI0UKE U3 TTOJIMMEPHBIX MaTepHUAIOB
- JIro6oii kabenb ¢ u3osIIuen

Bomnpoc

Ha xakoM paccTossHUM OT KOMMYTAllMOHHOTO anmapara JI0JbKHa pacioiaratbest
nepeHocHas (MepeaBukHas) JIEKTPOCBapOYHas yCTaHOBKA ?

+He Gonee 15 m.

- bonee 15 m.

- He Gonee 20m.

- He menee 20 m.

Bonpoc



Uto HEOOXO0AMMO MPEeTYyCMOTPETH (ITPU HEOOXOIUMOCTH ) JjIsl 00ecTIeUeHUs
yJIaBJIMBAHUSI CBAPOUYHBIX a3P030JI€i HEMOCPEACTBEHHO Y MECTa UX 00pa3oBaHuUs
MIPU IPOBEJICHUU CBAPOYHBIX PA0OT B 3aKPBITHIX MOMEIICHUSX ?

+MecTHbIE OTCOCHI

- OUIBTPHI, UCKITIOYAIOIINE BHIOPOC BPEAHBIX BEIIECTB B OKPYIKAIOIIYIO CPELY
- 3a4MCTKY MOBEPXHOCTU METaJlJIa Ha 5 CM OT MECTa CBapKu

- OO11y10 BEHTUJISIUIO

Bonpoc

UT0 101KHO OBITh YCTAHOBJIEHO B BEHTHJISILIMOHHBIX YCTPOMCTBAX MOMEIICHHM
JUTSI DJIEKTPOCBAPOUYHBIX YCTAHOBOK C 11€JIbI0 UCKITIOYEHUS BEIOpOCa BPEIHbIX
BEIIIECTB B OKPY>KAIOMIYIO cpey ?

- MecTHbIe 0TCOCHI

+@UnbTPHI, UCKIIOYAIOIINE BHIOPOC BPEAHBIX BEIIECTB B OKPYIKAIOIIYIO CPEAY
Bompoc

Kakue paboTHUKM TOKHBI IOMTYCKAThCS K BBITTOJIHEHUIO 3JIEKTPOCBAPOYHBIX
paboT ?

- He mnanme 16 ner

+HMmeroniye TOKyMEHT O CBAPOYHOM O00pa30BaHUU

+Ipomenimme HHCTPYKTAX U MPOBEPKY 3HAHUM TpeOOBaHUI OE3011aCHOCTH
+Hmeromue rpynmy no 3JeKTpode3onacHocTy He Huxke Il 1 cooTBeTCTBYIOMINE
YAOCTOBEPEHUS

Bonpoc

Uem 00s13aH NOTB30BATHCS CBAPILUK, PY BBITIOJIHEHUU 3JIEKTPOCBAPOYHBIX pabOT
B IIOMEIICHUSAX MOBBIIIEHHOW OMACHOCTH ?

- MeTtamnuyecKuMHy IUTKaMU

+JIM3IEeKTPUYECKUMU TIEPUYATKAMHU

+1"anomamu u KOBpUKaMH.

+Crienoaexaon

Bomnpoc

Yt0 HEOOXOAMMO MPUMEHSTH CBAPIIUKY P BHITIOJHEHUH AJIEKTPOCBAPOUHBIX
paboT B 3aMKHYTBIX WX TPYAHOIOCTYITHBIX MPOCTPAHCTBAaX?

+3ammTHRIE KACKU

- Merannuueckue mMuTKH

- Cnienogexy

- Bc€ nepeuunciiennoe

Bonpoc

JlomyckaeTcst Jin MPOU3BOACTBO CBAPOYHBIX PaOOT Ha 3aKPBITHIX COCyIaxX,
HAXOJISAIIUXCS O] JaBICHUEM (KOTJIbI, 0aJUIOHBI, TPYOOTIPOBO/IBI), M COCYAaX,
COJIeprKalllMX BOCILJIAMEHSIIOIINECS WJIM B3PBIBOONIACHKIE BEllleCTBA?

+He nomyckaercs

- Jlonmyckaercs

- JlormyckaeTcst 1o mpuKas3y npeanpusiTus

- B 3aBucumocTH o1 KBamupuUKaiuu cBapIiuka

Bonpoc

KakoBa nocnenoBaTebHOCTh YCTAHOBKU IMEPEHOCHOTO 3a3eMJICHHUSA?



- [IpricoenMHUTH K 3a3eMIISIONIEMY YCTPOMCTBY. Y CTAaHOBUTH Ha TOKOBEIYIIHE
yactu. [IpoBepUTh OTCYTCTBUE HANPSIHKEHUSI.

- YCTaHOBUTH HA TOKOBEAYIIHE YacTh. [[poBepUTh OTCYTCTBUE HAIPSKECHHUSI.
[IpucoeuHUTD K 3a3eMIISIOIIEMY YCTPOUCTBRY.

- [IpoBepUTh OTCYTCTBUE HAIPSKEHUS. Y CTAHOBUTH Ha TOKOBEIYIIINE YACTH.
[IpucoeuHUTD K 3a3eMJISIOIIEMY YCTPOUCTBRY.

+ IIpoBeputh OTCyTCTBHUE HanpsiKeHus. [[prcoeIMHUTE K 3a3eMIISIIOILIEMY
YCTPOMCTBY. Y CTaHOBUTH Ha TOKOBEIYIIINE YACTH.

- B 1100011 mociie10BaTenbHOCTH

Bonpoc

Kak paznensrorcs 37eKTpocBapOYHbIE YCTAHOBKH MO CTETICHU MEXaHU3aIlun
TEXHOJIOTUYECKHUX OIeparinii?

- PydHple 1 aBTOMaTHYECKHE

- [losiyaBTOMaTH4ECKHE U ABTOMATUYECKUE

- PydHble 1 nojgyaBTOMaTUYECKUE

+PyuHble, MOTyaBTOMAaTUYECKUE U ABTOMATHUECKUE

Bompoc

Ha xakoM paccTossHUM OT CBapOUYHOIO MOCTA AJIEKTPOCBAPOYHON YCTAaHOBKHU
JIOJKEH pacrofiaraTbCs OJJHOMOCTOBOM UCTOYHUK CBAPOYHOTO TOKA?

+He ganee 15 m.

- Jlanee 15 m

-20M

- He manee 20 m

Bonpoc

Kakum nomxHO ObITh HOMMHAIBHOE HAIIPSHKEHUE IEPBUYHOM 1IETTH
AJIEKTPOCBAPOYHON YCTAHOBKU?

+He Brime 660 B

- 660 B u BpIIIC

- 1000 B

- 1000 B u BbImIe

Bomnpoc

Kaxko# mupuHbl 10KHBI OBITH MPETyCMOTPEHBI MPOXO/IbI B TOMEIIEHUSIX JJIs
AJIIEKTPOCBAPOYHBIX YCTAHOBOK JIJIsi 0OecrieueHus y100CcTBa U O€30MacHOCTH
IIPOM3BOJICTBA CBAPOYHBIX PA0OT U IOCTABKH M3JICIIMA K MECTY CBapKH U 00paTHO?
+He menee 0,8 M.

-0,5Mm

- He menee 0,5 m

- He pernamentupyercs

Bomnpoc

KakoBbl MUHMMaJILHBIE Pa3Mepbl CIICIIMAIBHBIX KaOWH, B KOTOPBIX JOJKHBI OBIThH
pa3MeleHbl CBAPOYHBIC MOCTHI JJIsl PYYHOM AYTrOBOM CBapKu?

+He menee 2 Ha 1,5 M.

- He menee 2 Ha 2 M.

- He menee 1,582 1,5 M.

- Pa3zmepsl He periaMeHTUPYIOTCSL.



Bonpoc

[Tpu kakux 37MEKTPOCBAPOUYHBIX pabOTaX MOJIKEH OBITH MIPETYCMOTPEH OTCOC Ta30B
HEIMOCPECTBEHHO U3 30HBI CBAPKU?

+IIpu pyuHoii cBapke TOJICTOOOMa3aHHBIMU AJIEKTPOIAMU

- [Ipu py4HOi1 cBapke JIFOOBIMU MTOKPBITBIMU IIEKTPOAAMU

+IIpu aBTOMaTH4ECKON CBapKe Mo PIrocoM

- Bcé nepeuncineHHOe HEBEPHO

Bonpoc

['te cnenyer ycTaHaBIMBaTh PETYJISATOP CBAPOYHOTO TOKA?

+PsimoM co cBapouHBIM TpaHC(HOPMATOPOM WIIH HAJl HUM

- [lox cBapouHsbIit TpanchopmMaTopom

- MecTo yCTaHOBKM 3HAYEHUS HE UMEET.

- Tam, rae ectb MeCTO

Bompoc

Kaxoil mupuHbl TOJKHBI OBITH IPOXO/IBI C KAXKI0H CTOPOHBI CTEIIIaXa IS
BBIIIOJIHEHHS PYYHBIX CBAPOYHBIX pa0OT Ha KPYIHBIX JIE€TAISAX UM KOHCTPYKIUAX?
+He menee 1 m.

- He menee 0,5 m

- Menee | m

- [IlmprHa NpoxoI0B HE PErIAMEHTHUPYETCS

Bonpoc

Kakum 10J15HO OBITH HAPSKEHUE XOJIOCTOTO X0/1a HCTOYHUKOB IIEPEMEHHOTO
TOKa IIPY pPyYHOU CBApPKE NP HOMUHAIBHOM HAIPSKEHNUN MTUTAOLIEH
IIEKTPUYECKON ceTn?

+80 B

-140 B

-100 B

- He Oousiee 140 B

/. PekomMeHnyemMasi JiuTepatypa Jjs pa3padoTKM OLEHOYHBIX CPeICTB 1
MOArOTOBKHM o00y4yawiuuxcs K audpdepeHunpoBanHOMYy 3a4eTy:
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Kapueesa, T.B. Unpkosa.- 10-e uzn., crep.-M.: UL «Akagemus», 2013.-448c.

3. Cubukun FO.Jl. Texuuueckoe oOCIyKUBaHUE, PEMOHT AJIEKTPOOOOPYIOBAHUS U
ceTell Mpo-MbIIUICHHBIX Tpeanpuatuid. B 2 ku. KH.2: YueOHuk st yuepexaeHuit
Hay. nipod. obpazoanus / FO.JI. Cubuxun. — 8-e uza; ucn. — M.: U3narenbckuii
HeHTp «Akanemus», 2013. — 256 c.



JlononHuTenbHAs yueOHas IuTepaTypa:

1.0monea I''H. Cxempl u mopactaniuu snekTpocHaOxkeHus: Cropas.: YdeOHoe
nocobue. — M.: ®opym: Uudpa-M, 2008. — 480 c.

2. IlpaBua ycTpoiicTBa 3JIEKTPOYCTAHOBOK. Bee melcTByrOIIME pa3/eibl MeCcTOro
U CEeIbMOTO M3JaHUNA C W3MEHEHHSIMU WM JOMNOJHEHHSIMU MO COCTOSIHUIO Ha 1
suBaps 2009 r. — M.: KHOPVYC, 2013. — 488 c.

3. IllexoBmoB B.II. Pacuer u mnNpoeKTUpOBaHUE CXEM 3IEKTPOCHAOKEHUS.
Mertonuueckoe mnocobue uisi KypcoBoro ImpoektupoBanus. - M.: ®OPYM:
NH®PA-M, 2003. — 214 c. (aHaOrMYHbBIC U3AaHUS)

4. KoxynoB B.M. YcrpoiictBo snextpuueckux mnoactaHuuii [Tekcrt]: YueOHoe
nocoobue. - M.: ®BI'OY "YueOHO-MeTOaWYECKUI IIEHTP IO OOpa3OBaHUIO Ha
JKeJie3Ho10poxkHOM TpaHcnopte", 2016. — 401 c.

5. VYCTpoHcTBO W TEXHHMUYECKOE OOCITY)KMBaHHWE KOHTakTHOM cetu [Tekcrt]:
yueb.nocobue/B.E. UekynaeB u ap.; noa pea. A.A. ®@enotoBa. — M.: ®I'BOY
"Y4ueOHO-METOAMYECKU IEHTp MO OOpa3oBaHUIO Ha  KEJIE3HOJOPOKHOM
tpancnopre", 2014. — 436 c.



3.4. OHEHOYHBIE MATEPHAJIBI VIS MPOMEXYTOUYHOH
ATTECTALIUHA 11O YYEBHOU ITPAKTUKE YI1.01.01 YYHEBHASA
HNPAKTHUKA

1. Onucanme

OOyuaromuecs TOMycKaloTcsa K craade nudgepeHmupoBaHHOTO 3adeTa T0
y4eOHON TIPAKTUKE MPU yCIOBUM BBIOJTHEHHUS BCEX BUIOB pabOT Ha MPAKTHKE,
MPEAYCMOTPEHHBIX MPOrpaMMON M CBOCBPEMEHHOM IPEIOCTaBICHUU MOPTGHOIHO
10 yu4eOHOM MpaKTHKE, BKIIOYAOIIETO B CeOsI:

- TUTYJIbHBIN JIUCT;

- UHAMBUyaIbHOE 3aJIaHUCE;

- THEBHUK YueOHOHN IPaKTUKH;

- OTYET 10 MPAKTHUKE;

- BBITIOJTHCHHOE WHIWBUTyJIBHOE 33/IaHUC;

- TIOJIOKUTENBHBIA  ATTECTAIMOHHBIA  JIUCT W XapaKTePUCTHKU

PYKOBOJWTENEH TPAKTUKA OT OpPTraHU3alMH IPOXOXKICHHS TPAKTHKU H

00pa3oBaTeILHOM OpraHu3aliu 00 ypOBHE OCBOSHHS MIPOo¢heCCHOHATBbHBIX

KOMITETCHITHM.

OOpa3ipl  TOKYMEHTOB ~ TpeACTaBieHs B npwiokennn — [laker
nokymeHTOBYI1.01.01 YAEbFHAA IIPAKTHKA.

Ha nmposenenus nuddepenimpoBannoro 3auera orsoautcs 120 MunyT.

3. Kpurepun oneHku
OueHka «5» «OTJIMYHO» -00YYAIOIIUICS JAEMOHCTPUPYETIOIHOTYBBITOTHCHUS
CTPYKTYPHBIX 3JIEMEHTOB MNpakTUKU. MHAWBUIyadbHOE 3aJlaHUE BBIMOJHEHO B
MOJTHOMOOBEME Ha KaueCTBEHHOM YypoBHe. KoHTponupyromas T0OKyMeHTaIus
npejcTaBiieHarcuepIbiBaroie. HanmunenoaoKuTeIbHbIX OT3bIBOB € 0a3 MPaKTUKH
OBBITIOJIHEHHBIX BUJax padotr. Copaepkanue MNOPTHOINO CBUIAETEIBLCTBYET O
OoJBIION poJeIaHHON
paboTe, TROPUECKOMYOTHOIICHUSIKCOIepKaHut0. I [pociiexxuBaeTcsacTpeMiIeHUeKCaM
000pa30BaHUIOUTNOBBIIICHUIOKBATUPUKAIUU. [ [pOsBIISE TCANCIIONB30BaHUEPA3IUYH
BIXHCTOUYHUKOBHUH(pOopMaIuu. BopopmiieHnu 10KyMEHTOBIPOSBIISICTCS
OPUTHHAJILHOCTh MBBICOKUHYPOBEHBBIIAICHUINH(POPMAITTOHHO-
KOMMYHUKAIITMOHHBIMU TE€XHOJIOTUSIMUA. KOHTpOJIbHBIE 3a/JaHKs BBITOJHEHBI BEPHO.
OueHka «4» «X0poIIoO» -00yJaroNIUicsS JIEMOHCTPHUPYET BBHITIOJHEHUE B IIEJIOM
CTPYKTYPHBIX 3JIEMEHTOB
npakTuKu. IMeroTcssHe00IbIre3aMeYaH A TIOBBITTOTHEHUIOMH IUBH Ty aJTbHOT03a]1a
Hus. KoHTponupyromasgokyMeHTanusImpeIcTaBlieHaBmoTHOMoObeme. Hanmruanernon
0’KATEJILHBIX
OT3bIBOBCOA3MPAKTUKHUOBBITIOIHEHHBIXBUIAXpa0oT.VICTI0JIB3YIOTCIOCHOBHBICUCTOY
HUKH  uHQopManuu.OTCyTCTBYeT TBOPYECKHH 2JIEMEHT B  O(OPMIICHUHU.
[IposiBrsieTcs JIOCTATOYHBIN YPOBEHBbBIIAICHUS UH()OPMAITMOHHO
KOMMYHUKAIIMOHHBIMU TEXHOJIOTUsIMU. KOHTpOJBHBIE 3aJaHUsl BBIMIOJHEHBI C
HEOOIBIITNM KOJIUYECTBOM OIIMOOK M HETOYHOCTEM.



Onenka «3» «yIOBJIETBOPHUTEJIbHO» -00ydarOIIMAC JEMOHCTPUPYET
BBITIOJIHEHUE  OOJBIIMHCTBA CTPYKTYPHBIX  DJIEMEHTOB  TMPAKTHUKHU.
NHnuBuayaibHOE 3aJlaHW€ BBIMIOJHEHO HE B TOJHOM COOTBETCTBHHM C
TpeboBanmsiMu. KoHTposmpyromas JOKyMEHTAIusl TMPEACTaBIeHA YaCTUYHO.
Om3piBBI ¢ ©0a3 MOpakTUKUCOAEPKAT 3aMEUaHUsd W PEKOMEHJAlUM [0
COBEPILIEHCTBOBAHHIO

podeccuoHaTbHBIXYyMEHUHUHABBIKOB. ICTOUHNKHIHGOpPMAIMA ~ TIPEACTABIICHBI
dbparmenTapHo.OTCYTCTBYET TBOpPUECKHH 37ieMeHT B odopmiieHuu. [lposiBisercs
HU3KAN YPOBEHBBIIA/ICHUS UH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIMU
TexHoJorusiMu. KoHTposIbHBIE 3a/1aHus BBINOJIHEHBI ¢ omuOkamu (He 6oiee 50 %).

3.5. OHEHOYHBIE MATEPHAJIBI JIJIS1 IPOMEXKYTOYHOM
ATTECTAIIMH 11O TPOU3BOJACTBEHHOM IMPAKTHUKE
HI1.01.01ITPOU3BOACTBEHHAS ITPAKTUKA (IT1O ITPOPUJIITIO
CHELIUAJIBHOCTH)

1. Onucanue

OOyuaronuecst TOMyCKarOTCsl K caade auddepeHInpoBaHHOTO 3ayera Mo
MIPOU3BOJICTBEHHOW TMPAKTHUKE TNPH YCIOBUHU BBITOJTHEHHS BCEX BHJIOB padOT Ha
MPaKTUKE, MPEAYCMOTPEHHBIX MPOTPAMMON M CBOEBPEMEHHOM MIPEIOCTaBICHUU
nopT(OINO MO MPOU3BOICTBEHHON MPAKTUKE, BKITIOYAIOIIETO B CE0S:

- TUTYJIbHBIN JIUCT;

- UHJIMBUIyaJIbHOE 3a/I1aHHE;

- THEBHUK TIPOU3BOJICTBEHHOU MPAKTUKHU;

- OTYET M0 MPAKTUKE;

- BBITTOJTHCHHOE WHIWBUTyJIbHOE 33/IaHUC;

- TIOJIOKUTENBHBIA  ATTECTAIMOHHBIA  JIUCT W XapaKTePUCTHUKU

PYKOBOAWTENEH TPAKTUKA OT OpPTraHW3aMM TIPOXOXKIACHUS TPAKTUKA U

00pa3oBaTeIbHON OpraHu3alu 00 ypOBHE OCBOCHHS MPOdEeCCHOHAIBHBIX

KOMITETEHIIUM.

OOpa3ipl  TOKYMEHTOB  TIpeACTaBieHs B npwiokennn  Ilaker
nokymenToBlIll.01.01 TMPOU3BOJCTBEHHASI [MPAKTHUKA  (I1O
MPOPNJIIO CIIEUAJIBHOCTN).

Ha mpoBenenus nuddepenmupoannoro 3auera orBoautcs 120 MunyT.

3. Kpurepuu oneHKHn
OuneHka «5» «OTIHYHO» -00ydYaronuiics JIEMOHCTPUPYETIIONHOTY BBITOJIHEHUS
CTPYKTYPHBIX JJIEMEHTOB MpaKTUKU. MHAMBUAYyalbHOE 3aJaHUE BBIMOJHEHO B
MOJIHOMOObEME Ha KadyecTBEHHOM YpoBHe. KoHTponupyromas TOKyMeHTalus
npejcTaBlieHa ucuepnbiBarone. HannunenonoKuTeabHbIX OT3bIBOB € 0a3 MPaKTUKU
OBBINOJHEHHBIX BUAAaX paboT. CoaepkaHue MNOPTHOINO CBUIAETEIBCTBYET O
O0JBIION poJIeIaHHON paboTe, TBOPUECKOMY
OTHOUIEHUsIKcoAepkannto. I IpociexxuBaeTcscTpeMIeHHEKCaMOOOPa30BAHUIOUTIOB



plllIeHUIOKBaNTM prkanuu. [IposiBiasie TCAMCOIb30BaHUEPAZTUYHBIXUICTOUHUKOBUH(]
opMmanuu. Bopopmnenuu JIOKYMEHTOB MPOSIBIISACTCS OPUTHHAIBHOCTD
WBBICOKUIYPOBEHBBIIAICHUIHH(POPMAITMOHHO-KOMMYHUKAITHOHHBIMHU
TEXHOJIOTUAMU. KOHTPOJIbHBIE 3aaHNSI BBIITOJIHEHBI BEPHO.

Ouenka «4» «X0pomoO» -00ydaroUUics JIEMOHCTPUPYET BBHIMOJHEHUE B IIEJIOM
CTPYKTYPHBIX 3JIEMEHTOB
npakTuku. IMeroTcssHe00IbIre3aMeYaH S TIOBBITO THEHUFOWMH TUBH, Ty A TbHOT 03312
Hus. KonTponupyromasgokyMeHTauusnpeicTaplieHaBnoIHoMoobeme. Hanruurernon
OKUTEJIbHBIX
OT3BIBOBCOA3MPAKTUKUOBBITOJIHEHHBIXBUIAXPA0OT.MICIONB3YIOTCSIOCHOBHBIEUCTOY
HUKH  UHPOpManuu.OTCYyTCTBYeT TBOPYECKHMH 3JIEMEHT B  O(GOPMIICHUU.
[IposiBrisieTcs JNOCTAaTOYHBIN YPOBEHBBIIA/ICHUS UH(OPMAIITMOHHO
KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSIMH. KOHTpOJBHBIE 3aJaHUsl BBINOJHEHBI C
HEOOJBIITUM KOJIMYECTBOM OITMOOK i HETOYHOCTEH.

Ouenka «3» «yIAOBJIETBOPHUTEJbHO» - OOydYaromuicsa JNIEMOHCTPUPYET
BBITIOJTHEHHWE  OOJIBIIMHCTBA CTPYKTYPHBIX  DJIEMEHTOB  TMPAKTUKH.
NuauBnayabHOE 33JaHHE BBINOJHEHO HE B IIOJHOM COOTBETCTBHHM C
TpeOboBaHusiMu. KoHTposmMpyromasi JOKyMEHTalusi MpeACTaBlieHa YacCTUYHO.
Om3piBBI ¢ 0a3 MOpaKkTUKUCOAEPKAT 3aMEUaHUsd W PEKOMEHJAlMUU  T0
COBEPIICHCTBOBAHUIO

podeccCuOHaNbHBIXYMEHUUUHABBIKOB. ICTOUHUKMUHpOpMAaIUY  TIPEACTABICHBI
dbparmenTapno. OTCYTCTBYET TBOPUECKHUH AyieMEHT B opopmieHuu. [Ipossisercs
HU3KUN YPOBEHBBIIA/ICHUS UH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIMU
TexHoJorusiMu. KOHTposIbHBIE 3a/1aHUs BBINOJIHEHBI ¢ omuOkamu (He 6oiee 50 %).



4. KOHTPOJIBHO-OLHEHOYHBIE CPEACTBA 9K3AMEHA
KBAJIM®OUKAIIMOHHOI'O

OK3aM€H  KBaJIM(PUKALUMOHHBI  MPOBOAMUTCS  HEMOCPEACTBEHHO  IOCIIE
3aBEpILEHUs] OCBOEHUS NPOrpaMMbl NMPO(ECCHOHAIBHOTO MOAYJA, T. € IOCie
U3YYEHUS MEXIUCUUIUIMHAPHBIX KypCOB U MPOXOXKICHHS Y4eOHOU M (WJIN)
MIPOM3BOJCTBEHHON MPAKTHKU B COCTaBe MPOPECCHOHATBHOTO MOIYJA. DK3aMeH
KBAIM(UKALIMOHHBIA  NpeAcTaBisieT co0oil  (opMy HE3aBUCHUMOM  OLEHKHU
pe3yJIbTaTOB OOYUYEHUS C y4acTUEM paboToAaTeNei.

1. Ha3nauyenue
DK3aMeH  KBIM(PUKAUOHHBIN dbopmMoil  MPOMEKYTOUHOM

arTecTalu 1o npodeccuonanbHoMy  moxayiao  [IM.OIOPTAHU3ALMA

OJIEKTPOCHABXEHUA JSJIEKTPOOBOPYJJOBA-HUA 110 OTPACIIAM,
IPOBOJUTCS C LIENBIO TPOBEPKU TOTOBHOCTU OOYYAIOMIETOCs K BBIMOJHEHUIO BUA

SABIACTCS

NESATeTLHOCTH: OPTAHU3ALIA BJIEKTPOCHABXEHU A
OJIEKTPOOBOPYJJOBAHUA 1O OTPACJIAM.Crienndukarueit
YCTaHABJIMBAETCSA COCTAB OIIEHOYHBIX CPEJICTB, UCIOJIb3YEMbIX MPU OpPTaHU3AIUU
AK3aMEHa (xBaM(UKAITMOHHOTO) o [IM.0YOPI'AHU3ALIUA

IJIEKTPOCHAB>KEHUA SJIEKTPOOBOPYOBAHNA 110 OTPACJIAIM.

2. Bpems arrecTanum: Ha
6akaeMUYECKUX YaCOB.

INpOBCACHUEC  aTTCCTAaIWMK  OTBOAUTCA

3. Ilnan BapuaHTa (COOTHOIIEHHWE KOHTPOJBHBIX 3a7a4/BOMPOCOB C
colep)KaHHeM Yy4yeOHOro Marepuajia B KOHTEKCTE XapakTepa JeHCTBHUI
aTTECTYEMBbIX )

OnHO MpakTUYeCKOe 3ajlaHue Ha nmpoBepky ocBoenus I[IK 1.1; IIK 1.2; OK 2;
OK 3; OK 6, OK 7, OK 8, OKY9, npenocraBienrue nopTtdoinuo s MpOBEPKH
chopmupoBanHoctTuOKI; OK4; OK3.

4. B pe3yJbTaTe OLEHKH OCYIIECTBJISIETCH MPOBEPKA CJIETYIONIHX 00beKTOB:

OOBEKTHI OLICHUBAHUS [Tokazarenun Kpurepun Tun 3aganus;
No 3amanus
IIK 1.1. BbINOJHATS OCHOBHBIC | - cocmasiienue - npasuibHoe cocmasnenue | [I[pakmuueckue
pabor 1O | DIEKMPUHECKUX CXeM | INEKMPULECKUX CXeM 000pYO0Sanus | so3au1a No]-16

MPOEKTUPOBAHUIO 2NIEKMPOCHAOICEHUSL - NOPA0OK 3anycKka 060pyo08anus
JIIEKTPOCHAOKEHHUS NEKMPOMEXHULECKO2
AIIEKTPOTEXHUUYECKOTO u|ou
3IEKTPOTEXHOJIOTHYECKOTO INEKMPOMEXHOIO2UYE
obopynoBaHus. CK020 000pY008aHUs.

TIK 1.2. YUuTaTh ¥ COCTaBIATH
IIEKTPUYECKUE CXEMBI
JNEKTPOCHAOKECHUS
AIEKTPOTEXHUIECKOTO U
AIEKTPOTEXHOJOTHIECKOT0000p

- pabomol no
RPOEKMUPOBAHUIO
9EKMPOCHADICEHUSL
INeKMPOMeEXHULECKO2
ou




YAOBaHUA.

OK 01. Beibupats crioco0sr
pelLieHus 3a1a4
npoQeCCUOHANTBHOM
JeATEeIbHOCTH PUMEHUTEIEHO
K pasiMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBIATh OUCK,
aHAJIN3 U HHTEPIPETALUIO
nHPOpPMALNH, HEOOXO0IUMON
JUIs BBITIOJTHEHUS 3a1a4
npodecCHOHATBHOM
JIeSITeIIbHOCTH.

OK 03. [TnaHupoBatsh u
peann30BbIBATH COOCTBEHHOE
npo¢eCCUOHATBHOE U
JMYHOCTHOE Pa3BUTHE.

OK 04. PaboTaTh B KOJUICKTUBE
1 KoMaHie, 3 dekTuBHO
B3aMMOJIEHCTBOBATE C
KOJLIEraMH, PyKOBOZACTBOM,
KITHEHTaMHM.

OK 05. OcymiecTBisITh YCTHYIO
1 MACbMCHHYI0 KOMMYHUKaIUIO
Ha TrOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTEN
COLMAJIIBHOTO U KYJIbTYPHOTO
KOHTEKCTa.

OK 06. [IposiBasiTh
TpaxIaHCKO-TIATPHOTHIECKYTO
MIO3HIINIO, TEMOHCTPHUPOBATH
O0CO3HAHHOE ITOBEJAEHNE HA
OCHOBC Tpa}lI/IL[I/IOHHI)IX
00IICYETOBEYECKUX IIEHHOCTEH.

OK 07. CogeiicTBoBaTh
COXPaHEHUIO OKPYIKaIOLIEH
Cpelibl, pecypcocOepexeHHIo,
3(h(heKTUBHO IEHCTBOBATH B
Ype3BbIYaHBIX CHTYAIUSX.

OK 08. Ucnonp3oBaTh cpeacTsa
(hm3HIecKoil KyIbTyphI IS
COXpPaHCHHS U YKPEIUICHUS
3JI0POBBSI B IIpoIIecce
npodeccnoHamTbHOMI
JIEATENBHOCTH U TOIJIEPIKAHUS
HEOOXO0IMMOT0 YPOBHS
(uzndeckoit
MOJITOTOBJICHHOCTH.

OK 09. Hcnons3oBath
HHPOPMAIMOHHBIEC TEXHOJIOTHA
B IPO(eCCHOHATBHOM
JIeSITCILHOCTH.

OK 10. ITonp30BaThCs
npodeccnoHaTLHOM
JIOKyMEHTallle Ha
TOCYJapCTBEHHOM U
WHOCTPaHHOM SI3BIKaX.

OK 11. Ucnons30BaTe 3HAHUS
1o (PMHAHCOBOW TPaMOTHOCTH,
IUIAHUPOBATH

9NEeKMPOmMexHono2uye
cK020 060PY00BaAHUSL.




OpeanpHHIMATENHCKY O
JEATEIbHOCTD B
npodeccronansHOH cdepe.

5. BapuaHThl 3a1aHuii 1J151 NPOBeeHUA IK3aMeHAa KBAJTU(PUKAIUOHHOTO

Bapuant -1

Hucmpykyus
1. Bhumamenvro npouumaiime 3adauue.
2. Buinonnsaume 3adanus ¢ cmpo2o onpeoeneHHol nociedo8amenbHOCHIU.
3. llocne vinonnenus écex 3a0anuti 0010MCUMe pe3yabmamsl ammecmayuoHHOU
KOMUCCUU.
Bvi  mooiceme  gocnonbzosamuvcs usMepumenvHulMyu  npubopamu - u
UHCIMPYMEHMAaMU.

Texcm 3a0anusn:
1. Hauepmumuanekmpuueckyro cxemy, npou3eecmucoopky u noOKI0YeHue K cemu
Yemuvlpexaamno8o20 6CMpPAUBAeMo20 JIOMUHECYEHMHO20 C8eMUTbHUKA.
2. CocmasumbinieKmpuyeckyio cxemy NOOKIIOUEHUsl 2]1eKmpoogueamens ¢
MazHUmHbIM  nyckamenem. Ilpouzeecmu KOHMpONL YeroCMHOCMU 0OMOMKU
Kamywxy KOHMAaKmopa u npu Heooxoo0umMoCcmu npoussecmu 3amMeHy KamywKky Ha
ucnpasuyro  kamywky. Ilocne  coopxu  npodemoncmpuposams — pabomy
KOHMAKmMopa nymem nooKIoyeHus e2o K cemu.

Bapuanr - 2

Unempyxyus
1. Bhumamenvro npouumaiime 3a0auue.
2. Buinonanauime 3adanus ¢ cmpo2o onpedenenHol nociedo8amenbHOCHIU.
3. Ilocne @vinonnenuss 6cex 3a0anutl 00JI0HCUME Pe3yibmamovl ammecmayuoHHOU
KOMUCCUU.
Bvi  mooiceme  6ocnonvzogamuvca  uMepumenbHuIMU  Npubopamu U
UHCIMPYMEHMamu.

Texcm 3a0anus:
1. Hauepmumbs s1ekmpuyeckyro cxemy, 6bINOJHUMb DA3SMEMKY U COeOUHeHUe
0OMOMOK ACUHXPOHHO20 INEKMPOOBULAMENS C NOCeOYIOUUM UCHBIMAHUEM.
2. Cocmagumb  21€KMPUYECKYIOCXEMY,  GbINOJHUMbL  COeOUHeHUue 0OMOMmMOK
2eHepamopa NOCMOSIHHO20 MOKA, NOOKIIOUUMb K HeM) 2JIeKMPUUECcKyI0 Hazpy3Ky U
npoussecmu 3anyck.

Bapmuanr — 3
Hncmpykyus
1. Bhumamenvro npouumaiime 3a0auue.



2. Buinonnauime 3adanusn ¢ cmpo2o onpedenenHol nociedo8amenbHOCHIU.
3. Ilocne @vinonnenus: 6cex 3a0anutl 00J0MHCUME Pe3)IbmMamol ammecmayuoOHHOU
KOMUCCUU.
Bui Moorceme 80CNOJIb308AMbCS usMepumenbHuIMU npubopamu u
UHCIMPYMEHMAMU.

Texcm 3a0anusn:
1. Hauepmums snekmpuyeckyro cxemy, npoussecmu cOOpKy U NOOKIOYeHUe K
cemu 4emulpexyiamnoso20 6CMpau8aemoco c6emoou00H020 C8eMUIbHUKA.
2. Cocmasumo 31eKMpPUYECKYIOCXeMY, BbINOJIHUMb NOOKIIOUEHUE ACUHXPOHHO20
mpexgasznoeo osucamesisi K cXeme HepeBepCUusHo20 MACHUMHO20 NYCKAMes.
Tooxmouums noayuusuLyrocs cxemy K d1eKmpuieckotll cemu.

Bapuant — 4
HUnempyryus
1. Buumamenvno npouumatime 3a0aHue.
2. Buinonnsaiime 3a0danus ¢ cmpo2o onpeoeneHHol nociedo8amenbHOCHIU.
3. llocne vinonnenus ecex 3a0anuti 0010M4cUmMe pe3yaibmanmsl ammecmayuoHHOU
KOMUCCUU.
Bvi  mooiceme  gocnonbzosamuvcs usMepumenvHulMyu  npubopamu - u
UHCIMPYMEHMAaMU.

Texcm 3a0anus:

1. Hauepmumbs 31eKmpuyeckyto cxemy, 6blNOJIHUMb DAZMEMKY U COeOUHeHUe
0O0MOMOK ACUHXPOHHO20 INEeKMPOOU2ames ¢ NOC1e0YIOUUM UCHbIMAHUEM.
2. Cocmasumbo 31eKMPUYECKVIOCXEMY, BbINOJHUMb NOOKIIOYEHUE ACUHXPOHHO20
aneKkmpoogueamens K 9J1eKMpPU4ecKou cemu yepe3 HepesepCUBHblll MASHUMHbLU
nyckamelv ¢ Ucnonb3osanuem sauumol OY3-M.

Bapuanrt — 5

Unempyxyus
1. Bhumamenvro npouumaiime 3a0auue.
2. Buinonanauime 3adanus ¢ cmpo2o onpedenenHol nociedo8amenbHOCHIU.
3. Ilocne @vinonnenuss 6cex 3a0anutl 00JI0HCUME Pe3yibmamovl ammecmayuoHHOU
KOMUCCUU.
Bvi  mooiceme  6ocnonvzogamuvca  uMepumenbHuIMU  Npubopamu U
UHCIMPYMEHMamu.

Texcm 3a0anusn:
1. Hauepmums 271eKmpuyeckyro cxemy, 6bINOJIHUMb NOOKIIOUEHUe CUemyuKd
9NEKMPUUECKOU IHEP2UU 8 Wume y4ema 1eKmMpOIHEPSULL.
2. Cocmagump 31eKmpudeckyio cxemy, blNOJIHUMb COOPKY U NOOKII0UeHUe K cemu

a@yX]ZClMI’IOG‘OZO JIOMUHECYEHNIHO2O0 CBEMUTIbHUKA CO cmapmepﬁo—dpocceﬂbﬂbm
1IPA.

Bapuanr - 6
Hncmpykyus
1. Bhumamenvro npouumaiime 3a0auue.



2. Buinonnauime 3adanusn ¢ cmpo2o onpedenenHol nociedo8amenbHOCHIU.
3. Ilocne @vinonnenus: 6cex 3a0anutl 00J0MHCUME Pe3)IbmMamol ammecmayuoOHHOU
KOMUCCUU.
Bui Moorceme 80CNOJIb308AMbCS usMepumenbHuIMU npubopamu u
UHCIMPYMEHMAMU.

Texcm 3a0anusn:
1. Hauepmumb 31eKMpUHecKyl0 cXemy, BblNOJHUMb COeOUHeHUue 0OMOMOK
2eHepamopa NOCMOSIHHO20 MOKA, NOOKTIOYUMb K HeM) JJIeKMPUEeCcKYio Ha2py3K)y U
npouszgeecmu 3anyck.
2. Cocmasumb 31eKMPUYECKYIO CXeMY, BbINOJHUMb 3AMEH) HEeUCNPAGHO20
MPEXnotOCHO20 ABMOMAMUYECKO20 BbIKAIOYAMES 8 WUMKE HA UCNPABHBLIL.

Bapuant — 7

HUnempyryus
1. Buumamenvno npouumatime 3a0aHue.
2. Buinonnsaiime 3a0danus ¢ cmpo2o onpeoeneHHol nociedo8amenbHOCHIU.
3. llocne @vinonnenus écex 3a0anuti 00104cUmMe pe3yabmamsl ammecmayuoHHOU
KOMUCCUU.
Bvr  mooiwceme  socnonwvzosamvbcs  usMepumenvHulMU  npubopamu U
UHCMPYMEHMAMU.

Texcm 3a0anus:
1. Cocmasume 21exKkmpuuecKkyro cxemy cOOpKU DeBepCUBHOU CXeMbl YNPABIeHUs
ACUHXPOHHBIM 2JleKmpoodsuzamesiem, coopams cxemy pesepcuHoz0 YNpAasleHUsl,
YCMPAHUmMb HEUCNPABHOCMU 8 CXeMe.
2. Cocmasums 31eKMPUYECKYIOCXEMY,  BbINOJIHUMb — COCOUHEHUe O0OMOMOK
2eHepamopa NOCMOSIHHO20 MOKA, NOOKIIOUUMb K HeM) 2JIeKMPUUECKyI0 Hazpy3Ky U
npousgecmu 3anyck.

Bapuanrt - 6

HUnempyxyus
1. Bhumamenvro npouumaiime 3a0anue.
2. Buinoansaiime 3adanus ¢ cmpo2o onpedeneHHol nociedo8amenbHOCHu.
3. Ilocne evinonnenuss 6cex 3a0anutl 00JI0HCUME Pe3yIbMmamovl ammecmayuoHHOl
KOMUCCUU.
Bvi  mooiceme  6ocnonvzogamuvca  uMepumenbHuIMU  Npubopamu U
UHCIMPYMEHMamu.

Texcm 3a0anus:
1. Hauepmumv 31eKmpuueckylo cxemy, 6blNOJIHUMbL COeOUHeHUue 0OMOMmOoK
2eHepamopa NOCMOAHHO20 MOKA, NOOKNIOUUMb K HeM) 2JIeKMPUYECKYIO HA2PY3KY U
npoussecmu 3anyck.
2. Cocmasumb 31eKMPUYECKVIO CXEMY, GbINOJHUMb 3AMEH) HeUCHPABHO20
MPEXNONIOCHO20 ABMOMAMULECKO20 BbIKII0UAMENs 8 WUMKe HA UCHPABHDBIIL.

Bapuanr — 8
Hncmpykyus



1. Bhumamenvro npouumaiime 3adauue.
2. Buinonnsaume 3adanus ¢ cmpo2o onpeoeneHHou nociedo8amenbHOCHU.
3. Ilocne vinonnenus ecex 3a0anuti 0010MCUMe pe3yabmamsl ammecmayuoHHOU
KOMUCCUU.
Buvl  moowceme  ocnonvzosamuvca  usMepumenvHuIMU  npubopamu U
UHCIMPYMEHMAaMU.

Texkcm 3a0anus:
1. Cocmasumy 91eKMPU4eCKyo cxemy HOOKNIOYEeHUS
TOHossnekmpoxanupughepHoti ycmaHo8Ku.
2. CocmaeumuvdieKmpuieckyrlo cxemy HNOOKIIOYEHUs 21eKmpoogueamens ¢
MazHumHblM  nyckamenem. Ilpouzeecmu KOHmMpoOAb Yero0CmMHOCMU O0OMOMKU
KamywKy KOHMAaKmopa u npu HeoodXo0uMoCcmu npoussecmu 3amMeHy KamywKy Ha
ucnpasuyro  kamywky. Ilocne  coopxu  npodemoncmpupogams  pabomy
KOHMAaKmopa nymem noOoKI04eHUs e20 K Cemu.



Jluer
COIJIACOBAHUA

JononHenust u n3MeHeHus1 K ®OC Ha yyeOHBIH 1o/

JononHenus u uamenenust K ®OC Ha y4eOHbIHN ToJ 10 MPOPECCUOHATBHOMY
moayito [IM.01. Opranuzanus 371eKTPOCHA0KEHUS AIEKTPOOOOPYI0BaHUS 110
OTpacisiM

B xommiekt @OC BHECEHBI CINEAYIONINE U3MEHEHHUS:

OOHOBJIEH TepeueHb MpaKTUYeCKuX W JadopaTopHbix 3aHstuii mo MJIK 01.01
DneKkTpoCcCHA0KEHNE INEKTPOTEXHUUECKOTO 000Dy I0OBAHUS.

Hononnenus u usmenenus: B ®OC obcyxkaensl Ha 3aceqanuu LK crienmanbHBIX

JTUCHMIUIMH cienuanbHoctu 13.02.07. Dnekmpochabcenue (no ompaciim)

« 27» mrons_ 2022r. (mpotokoi Ne_11 ).
[Tpencenarens LIK/ Cockor A.B./



