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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

LenssMu oOCBOEHUSI TUCHUIUIUHBI (MOAYJsl) «DJNEKTPUUYECKUE MAIIUHBDY SIBIISIOTCS:
03HAKOMJICHHE C OCHOBAaMH YCTPOMCTBA MIEKTPHUUECKUX MAIIMH; U3yUYEHHE TOPSIIKA TPOBEICHUS
paboT Mo Haa/IKe, HACTPOUKE, PETYIUPOBKE U UCTIBITAHUIO JIEKTPUUECKUX MAIIIHH.

[TocTaBneHHas 11€J1b JOCTUTACTCS C TOMOIIBIO PEIICHUS CIICTYIONTUX 3a/1a4:

— HW3Y4YEHUE CBOWCTB M XapPaKTEPUCTUK PA3JIUYHBIX THUIOB AJIIEKTPOMArHUTHBIX H
3JICKTPOMEXaHMUECKHUX ITpeoOpa3oBaTesieii SHEPTHH;

— HW3yYCHUE TEOPETUYECKH OOOCHOBAHHBIX OOIIMX METOJOB MPAKTHYECKOTO BBHIOOPA,
pacyera 3JEeKTPUYECKUX MAIINH, UCII0Jb3YEMbIX B PA3JIMYHBIX dJIEKTPOTEXHUUECKUX CUCTEMax U
KOMILJIEKCax;

— U3yYCHHE M YCBOCHHUE CTYJACHTAMH ITPUHITUIIOB PAOOTHI COBPEMEHHBIX AJICKTPHUECKUX
MaIIIWH;

— U3yYCHHUE PEKUMOB PAOOTHI M YCIOBHH IKCILTyaTaIluH SJIEKTPUUSCKUX MAIIIWH;

— U3y4YEHHE TapaMETPOB HAIC)KHOCTH PabOTHI JIEKTPUUECKUX MAIIIHH.

2 MecTo quCcHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucuuiuinHa DNeKTpUUeCKUe MalluHbl BXOAUT B 4acTh y4eOHOro miiaHa GopMupyemyro
YYaCTHHKaMHU 00pa30BaTeIbHBIX OTHOMIEHUI 00pa30BaTeIbHON MPOTPaMMBI.

Jns  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJCHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCIUTUTUH/ TPAKTUK:

Teopernueckre OCHOBBI AJEKTPOTEXHUKHU

MarHuTHbIE 3JIEMEHTBI JIEKTPOHHBIX YCTPONUCTB

VY4yebHasg - NpakTUKa 10 IOJYyYEHHIO MNEPBUYHBIX NPO(PECCHOHANBHBIX YMEHMH WU
HaBbIKOB, B TOM 4MHCJE€ [EPBUYHBIX YMEHUH U HaBBIKOB HAyYHO-HCCJIEI0BATEIbCKON
JESATEIIBHOCTH

dusuka

3HaHus (YMEeHUs, BlaJIeHUs), MOJIYUYCHHbIE NIPU U3yUYEHUU JAaHHOM JUCHMILIUHBI OyIyT
HEOOXOIUMBI JUIsl U3yUSHUS IUCIUIUTNH/TIPAKTHK:

OCHOBBI 3JIEKTPOIPUBOJIA

DNeKTpOHHBIE MPOMBILUIEHHbIE YCTPONWCTBA

OHepreTuyeckas IEKTPOHUKA

OcHoBBI TpeoOpa3oBaTEILHON TEXHUKHI

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4eHH s

B pesynabrare OCBOGHUS JAUCHUIUIUHBI (MOAYyJNsA) «DJEKTPUUYECKUE MALIMHBD)
0o0yyJaronuics 10mKeH 00J1a1aTh CICTYOITUMU KOMIIETECHITUSIMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

[1K-3 CrocoOeH TpOBOAWTH PabOTHI O HANAJKe, HACTPOWKE, PETYIUPOBKE W HCIBITAHUIO
DIIEKTPOHHBIX CPEJICTB U 000PYI0BaAHHS

[1K-3.1 PazpabaTbiBaeT MepONpHATHH MO YIyYIIEHHIO KayecTBa OOCIY>KHBaHUS
AJIEKTPOHHBIX CPEJICTB M 3JICKTPOHHBIX CHCTEM PA3IMYHOTO HA3HAYCHHUSI.

[1K-3.2 N3yyaer pexumbl pabOThl M YCIOBHS OKCIUTyaTallMd AJIEKTPOHHOTO
000pYI0BaHUS

[1K-3.3 KonTtponupyer napameTpbl HaIeX)KHOCTH pabOTHI 3JIEKTPOHHOTO
000pYI0BaHUSsI, IPOBOJIUT TECTOBHIE TPOBEPKH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM

HHUCJIC:

— KOHTaKTHasi paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 aka. 4acos;
— BHEayIUTOpHas — 4 aKkajl. 4acos;

— camocTosTenpHas padota — 0,3 akaj. 4yacos;

— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas 3 =
o | xomrakTHas pabota E 3 Dopma TeKyIIero
E 8 X Bu KOHTPOJIS
Paznmen/ Tema 3 (B axaj, sacax) £ B A N p Kon
O S g ©f camocrosTenbHof | ycnepaemoctHu |
n 3 2 g PpaboTh HPOMEKYTOUHOM H
Tex. J;ZS' HE;II:T' z ‘\é aTTeCTaluy
. . |1O
Pazpmen 1
Brinonnenune
nabopaTopHO
CamocrosTensHoe paboTE! IK-3.1
n3ydyeHue yaeOHon ’ )
Tpanchopmarops! 5 10 10 0,1 Y U Ha zﬂoﬁ odopmnenue MK-3.2,
e };T o oTyeTa, 3aIuTa TK-3.3
PATYPEL. nabopaTopHO
paboTHI.
HWroro no pazngeny 10 10 0,1
Paznen 2
Brinmonnenue
nabopaTopHOi
CamocTosiTenbHOe paBoTH MK-3.1
DNEeKTPUYECKUE MAITUHBI H3yYeHHE yueOHOU i )
p 512 | 12 01 |"™¥ yHen odopmueHHe TK-3.2,
IIOCTOSAHHOT'O TOKa U HAYyYHOU
HTEDATYDLL 0TYeTa, 3alUTa TIK-3.3
PaTyp nabopatopHoi
paboThI
Hroro no pazaeny 12 12 0,1
Paznen 3
Brinmonuenne
nabopatopHoi
CamocrosTenpHOE £6OT13 K31
ONeKTpUYECKHE MAaIIUHBI u3ydeHHue yueOHoH p ’ .
5 12 12 0,1 N odopmnenue [K-3.2,
MIEPEeMEHHOT0 TOKa 7 HAy9IHOU
HTCRATYDEL oT4eTa, 3aIunTa TIK-3.3
PATYPEL nabopaTopHOM
paboTHL.
HWroro no pazaeny 12 12 0,1
3axroueHue
CamocTosiTensHoe Urorosas MK-3.1
M3y4YeHHne yaeOHOH )
ToaroroBka k 3k3ameny | 5 Y U Ha 3}10171 aTTecTaIys: TK-3.2,
nnTegaTypm 9K3aMeH IK-3.3
Wroro no pazgeny
Hrtoro 3a cemectp 34 34 0,3 9K3aMeH




Hroro no aucumruinye | 34 | 34 | | 0,3 | SK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B mponecce mpenonaBaHus AUCHUILUIMHBL «DIEKTPUYECKHE MAIIWHBD) MPUMEHSIOTCS
TPaJULMOHHA W MOJYJbHO-KOMIIETEHTHOCTHAs TEXHOJOruM. JIeKnuu MnpoxoisT Kak B
TpaguIMOHHOH (opme, Tak U B (opMe JEeKIHUI-KOHCYJNbTAIMi, TAe CTYyACHTaM 3apaHee
IpeUIaraeTcst 03HaKOMUTBCS ¢ MH(pOpMaLUel 10 TeMe JEKIMOHHOIO 3aHATHUS JJI MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JEKIHS IPOXOTUT IO TUITY «BOIMPOCHI—OTBETHI—IHCKYCCHS».
Ha Bcex NeKIMOHHBIX 3aHATUAX TAKXKe IPUMEHSIOTCS 3JIEMEHTBI JIEKIIMU-BU3yaU3ali1, 33 CUET
NpPEJCTaBICHNUS YacTH JIEKIIMOHHOIO MaTepuaia C IIOMOIIBI0 3apaHee MOArOTOBJICHHBIX
IpEe3eHTalMH, CIaliI0B C HIOMOIIbIO MYJIETUMEIUIHOTO 000py10BaHHUS.

JIeKIMOHHBIN MaTepuan 3aKperursieTcss Ha JabopaTOpHBIX 3aHATHSAX, HAa KOTOPBIX
BBINOJIHAIOTCS MHAUBU/yallbHbIE U TPYIIIOBBIE 3aaHUs 110 IpoiiieHHoM TeMe. [l riry6okoro u
MOJTHOTO YCBOGHMS JICKIIMOHHOTO MaTepuaja Ha Ja0OpaTOpHBIX 3aHATHSAX CTyICHTaM
IpeUlaraeTcsl BBIIOJHATH 3aJaHMs Ha CIELUATU3UpOBaHHbIX y4yeOHbIX cTeHaax. Ha
7a00paTOPHBIX 3aHATHUAX TaKXKe MPUMEHSIOTCS METOJ KOHTEKCTHOrO OO0yd4eHusi, paboThl B
KOMaHJe ¥ MeToj Case-study, mo3Boisronre yCBOUTh YYCOHBIH Marepuai IMyTEM BbISBICHHS
CBSI3eH MEXAy KOHKPETHBIM 3HAHHMEM M €ro NMPUMEHEHHEM, a TaKKe aHalIu3a KOHKPETHBIX
CUTYyallMi U MOUCKA PEeLIeHUH B TPyIIe CTYACHTOB. 3allluTa pe3yIbTaToB JJaOOPaTOPHBIX pabOT
IPOXOJUT B BHJIE TUAJIOTA MTPETIOIaBaTeNs U CTYICHTA, MPETOAaBaTENIeM 3a/1aI0TCSI KOHTPOJIbHBIE
BOIPOCHI C II€JIbI0 BBIICHEHUS INIyOWHBI 3HAHUHM CTYJEHTA IO JaHHOMY pasJielly, MpU TOM
npoOensl B 3HAHUAX ~ CTYJIEHTa  BOCHOJHSIOTCS  JIOTIOJIHUTEIBHBIMH  TOSCHEHHSIMH,
KOMMEHTapHUsMU ITPeToiaBaTels.

B xozne camocrosTenbHOM paboThl CTYAEHTHI M0OJIy4atoT Oosee riyOoKre NpakTHYeCKue
HaBBIKM IO JUCUUIUIMHE IPU MOJATOTOBKE K BBINOJHEHUIO M 3allUTE JIAOOPATOPHBIX padoT U
WUTOTOBOM aTTECTALIMH.

B kauecTBe OLICHOUHBIX CPEJICTB HUCIOJIB3YIOTCS: YCTHBIH ompoc (coOeceroBaHue) 1o
pe3ysbTaTaM BBIIIOJIHEHUS Ta00PAaTOPHBIX padoT.

6 YueOHO-MeTOIHUYECKOE 00eceyeHHe CAMOCTOSITETbHOI PadoThl 00yYaroIIHXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA AJIA POBeAeHUsI IPOMEKYTOYHOM aTTecTAlluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUITHHBI (MOTYJIs1)

a) OcHOBHas JIUTEepaTypa:

1. Enudanos, A. I1. Dnekrpuueckue mamunbl . yuyeOnuk / A. I1. Enudanos, I'. A.
Emudanos. — Cankr-IlerepOypr : Jlans, 2017. — 300 c. — ISBN 978-5-8114-2637-9. — Tekct

anekTpoHHblt /[ Jlamp :  amekTpoHHO-OMOMmMoTeuHas ~— cucrema. —  URL:
https://e.lanbook.com/book/95139 — Pesxum qocTyma: 1uist aBTOPHU3. MOJIb30BaTEIIEH.

2. llleBwIpéB, 0. B. Dnexrpuueckue Manmsl : yaeOnuk / H0. B. IlleBbipéB. — Mockaa :
MUCHUC, 2017. — 261 c. — ISBN 978-5-906846-50-1. — Tekcr : snektpouHbiit // Jlanb :
ANEKTPOHHO-OMOIMoTeynas cucrtema. — URL: https://e.lanbook.com/book/108117 — Pexum
JOCTYTIA: [T aBTOPHU3. TTOJIb30BATEIICH.

0) lonoJiHMTEILHAA JIUTEpaTypa:

1. Anucumosna, M. C. DnexkTprueckre MaluHbl. MaliMHbl TOCTOSTHHOTO TOKA © yueOHOe
nocobue / M. C. AuucumoBa. — MockBa : MUCUC, 2017. — 27 c. — Tekct : anekTpoHHBbIi //
Jlanw : anektpoHHO-OMONMoTeuHast cucrema. — URL: https://e.lanbook.com/book/108080 —
Pexxum noctyna: ajst aBTOpU3. MOJIB30BATEIICH.



B) MeToanyeckne yKazaHus:

1. UrnatoBuy, B. M. DiekTpuueckue MaluHbl U TpaHchopMmaTopsl: YuedHoe nmocodue /
Hrnatoruy B.M., Poii3 I11.C. - Tomck:M31-Bo Tomckoro monmrex. yauepcurera, 2013. - 182 c. -
Teker : anekrponnsbiii. - URL: https://znanium.com/catalog/product/673035 — Pexxum nmocryma:
10 TTO/IITUCKE.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaHMT_I[{SBaHHe Ne norosopa CpoK eCcTBUS JTUIEH3UU
MS Office 2007 |y 135 o1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOTHO 0eccpoyHO
MS Visual Studio [cBoGomgHO SecopouHo
Code pPaCIIPOCTPAHIEMOE
Adobe Reader CBOOOIHO 0EeCCPOYHO
DNEeKTPOHHBIE
IUIAKATHI I10 K-278-11 oT SecopouHo
IUCLIUIUINHE 15.07.2011
"JneKTpoTeXHuKa"
DNEeKTPOHHBIE
ILIAKATHI 10 J1-903-13 oT 5eCChOtIO
IHACIUILINHE 14.06.2013 p
"DIJIEKTPOTEXHUKA"
IpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchblika
Hanuonanbuas
nHGOPMAIIMOHHO-aHAUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
cuctema — Poccuiickuii HHJIEKC HAYYHOI'O
ggg{;?;ghgggem Axazemm Google| o) - e //scholar.google.ru/
DNEeKTPOHHBIE  pecypchl  OHOIMOTEKH _ . _
MLTY i, T Hocopa https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TGXHI/ILICCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIIFOYACT:



MarepuaabHO-TEXHHUECKOE 00eCIieueHUe JUCIUTUIMHBI BKITFOUACT:

JlekumoHHass ayqUTOpHs: MYJIbTUMEIUIHBIC CpPEJICTBA XpPAHCHUs, IMepefayd |
npecTaBiIeHUs HHpOpMaIum.

JIaboparopus: 1abopaTOPHBIC CTEH I « DIEKTPUICCKHE MAIIIUHBI.

AynmuTopuu JUIsl TPYIIIOBBIX M HHIUBHIYaJIbHBIX KOHCYJIBTAIMNA, TEKYIIEro KOHTPOJIS U
IPOMEXKYTOUHOU aTTECTALUK: ayAUTOPUU KadeaApbl ICKTPOHUKUA U MUKPOIJICKTPOHHUKH (ay/1.
457,458,459,460).

KomrmbroTepHbIii Kilace: nepcoHalibHble KoMIbioTephl ¢ naketom MS Office, Beixonom B
WHTepHeT ®M C JIOCTYIOM B JJIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEeIbHYI0 Cpeay
YHUBEPCUTETA.

AyIuTopHuH IS CaMOCTOSATEIBHON paOOThl: KOMITBIOTEPHBIE KJIACChI, YATAIBHBIC 3aJIbI
OMOIMOTEeKH: TIepCOHaIbHBIE KoMIbIoTephl ¢ naketom MS Office, Beixomom B UHTEpHET U ¢
JOCTYIIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCHTETA.

[Momemenne s XpaHeHHs W HPO(PUIAKTHYECKOrO  OOCIY)KMBAaHUS — y4EOHOTO
obopynoBanus: Ctemuiaxu, ceibl s XpaHSHHUs Y4eOHOTO 000pyaoBaHus. MIHCTpYMEHTHI st
peMoHTa 000pYyI0BAHHS.



Ipuioxkenne 1

YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHO PadoThl 00y4ar0OIIUXCs

[To nucuunianHe «JIEKTPUUECKHE MALIMHBD) IPELYCMOTPEHO CAMOCTOSATEIbHOE U3YUEHHE
00yYaroIMMHUCS OCHOBHOW U JIOTOJIHUTENIHON JIUTEPATyphl MPU MOATOTOBKE K JIEKIIMOHHBIM U
71a00PAaTOPHBIM 3aHATHUAM IO CIEIYIOIIEH TEMaTHKE:

1. HUcropuss  pa3BuTHs  DJJCKTPUYECKMX  MAllMH W anmaparoB. Marepuaisi,
OpUMEHSeMble B 3JIEKTpOMAamIMHOCTpoeHNH. Knaccupukamuss — SJIEKTPUYECKUX MAallMH U
anmnaparos. OO0ume NpUHLIUIBI YCTpOiCTBa WUHIYKTUBHBIX CTaTHYECKUX "
JIIEKTPOMEXAaHMUECKUX  mpeobOpazoBareneidl.  OcCHOBHBbIE  (HU3UYECKHME 3aKOHOMEPHOCTH,
ONpeNeNAIOIUe  IEKTPOMEXaHUUECKOe IpeoOpa3oBaHUME SHEPrMM BO  Bpallarollencs
anekTpudyeckoil MamumHe. IloTepu sHepruum B IIEKTPUYECKHMX MAIIMHAX W amnaparax.
OHEPreTU4eCcKue IUarpaMMel.

2. Ha3nauenue TpaHc@opMaTopoB B  CUCTEME  MEpelaud M paclpenereHUs
anekTpuueckoil sHepruu. llpuHnun paboThl TpaHchopmaropa Kak 3JIEKTPOMAarHUTHOTO
npeoOpa3oBatesisi  SHEPrHUH. YCTPOHCTBO M KIacCH(UKALUS CHUJIOBBIX TpaHC()OpMaTOpOB.
TpaHncopmaropsl ¢ MacisHBIM, XKUAKOCTHBIM U Ta30BbIM OXJaxJIeHHEeM. CXeMbl M TPYIIIbI
coenuHeHUsT 00MOTOK Tpexdasznoro tpanchopmaropa. DJIC B oOMoTkax TpaHchopmaropa Ha
XO0JOCTOM XOJy. SIBieHus, BO3HHMKAlOIIME IpU HAMarHUYMBaHUM TpaHchopmaTopa. OIbIT
KOpOTKOTO 3ambikaHus Tpancopmaropa. YpaBuenus DJC u MJC B muddepennmanpHoii u
KOMIUIEKCHOU ¢dopme. VYpaBHeHUS IPUBEICHHOr0 TpaHchopMaTopa. Bexropnas
auyarpaMma M CcXeMma 3aMelleHMs] TpaHcopMmaTopa IpU pa3IudHbIX Harpyskax. Mi3menenue
HanpsbkeHus: TpaHchopmaTopa mpu Harpyske. 3aBucumoctb KIIJ[ Tpancdopmaropa ot
Harpy3ku. BximodeHne TpaHCQOpPMAaTOPOB HaA TMapajUIeTbHYIO padoTy. DIEKTpUYECKHE
anmaparsl B LEIsX TpaHC(HOPMATOPOB.

3. OcHOBHbBIE  3JIEMEHTbl  KOHCTPYKLIMHM  ACHHXPOHHbIX  MamuH. DaszHplil U
KOPOTKO3aMKHYTBHIM poTopbl. IlpuHummn neiictBus. CKOIbXEHHE B Pa3IMYHBIX PEXKUMAX
paboThl MalIMHBL. J[BUraTeNbHBIA peXxuM paboThl. MammHa ¢ 3aTOPMOXKEHHBIM POTOPOM.
CxeMbl coeiMHEHHMs OOMOTOK cTaTopa M pPOTOpa, BEKTOpHbIe auarpammbl. OCHOBHBIE
ypaBHEHHUS NIPUBEACHHON MaluHbl. CXeMbl 3aMELEHUS.

4. KoHCTpyKuMsl ¥ NPUHLMII JEHCTBUS CUHXPOHHOW MamuHbl. CBElEHUS O CHCTEMax
BO30ykJeHus. PaboTa  CHHXpOHHOIO  TIeHeparopa Ha XOJOCTOM  XOAy U IpH
CUMMETpUYHON  Harpy3ke. Peaknuss  skops, ee BIMsSHME Ha paboOTy  TIeHeparopa.
[TapameTpsl OOMOTKM SIKOpsi TNpPH YCTAHOBUBIIEWCS CHUMMETPUYHON Harpyske. OCHOBHbIE
YPaBHEHHS M BEKTOpPHBIE JUarpamMMmbl SIBHOIIOJIOCHOTO M HESIBHOIOIIOCHOIO CHHXPOHHOTO
reHepaTopa.

5. KoHCTpyKIMsl ¥ NpUHLIMIT  JEHCTBUSA MalIMH MOCTOSIHHOTO Toka. DJIC  oOMoTKM
akopsi. Ilynbcammu — HampspDKeHHs  Ha  KOJUIGKTOpE M CIOCOOBI  MX  YMEHbBIIEHUS.
MarauTHasg Lelb MalMHBl IOCTOSTHHOTO TOKa. [IpososibHas 1 nonepedHas peakius ssKkops.

Bomnpocs! a1 camonpoBepKu:

1. IosicauTe yCTPOHCTBO M MPUHLIUI pabOTHl aCHHXPOHHOTO ABUratens (A/l).

2. Uem oTnmgaeTcsi KOHCTPYKITUS KOPOTKO3aMKHYTOTO U (ha3HOTO poTopa?

3. B yem 3akioyaeTcss  QHAJIOTMS  MEXIy  ACHHXPOHHOM  MAIllMHOM U
Tpancpopmaropom?

4. Kakumu (akTopamu onpenensercs yacToTa BpameHus A/1?

5. Kakyro MakCMMajgbHO BO3MOXHYK CKOpocTb AJl MOXHO MOJY4YUTh IpU
gacrote cetu 50 I'u?

6. B xakux mpezaenax MOKeT U3MEHATHCS CKOJIbkeHne A /J[?

7. Uemy paBna uactrota 2J{C B poTtope, ecinu yactora B cetu paBHa 50 ['11, a ckonbxeHune
cocrasisieT 2 %? 38

8. Kak ocyuiecTBUTh U3MEHEHHE HanpaBiieHUs BpameHus AJl?



9. Ilpu KakuX yCIIOBHUSIX aCHHXPOHHAs MallliHa pabOTaeT B pexUMeE: a) reHeparopa; 0)
AJIEKTPOMArHUTHOT'O TOpMO3a?

10. Kakumu (aktopamu omnpeaensercs daeKTpoMarHuTHeIA MoMeHT AJ[? Kak 3aBucur
BEJIMYMHA MOMEHTA OT HaIPSKEHUs ceTu?

11. M300pa3ute MexaHUYECKYIO XapakTepucTuky M=f(s) .

12. VYkaxure Ha MEXaHWYECKOH XapaKTEpUCTHKE O0O0JacTb yCTOMYMBOW paOOTHI.

13. Ykaxxute Ha MEXaHUYECKON XapaKTEPUCTUKE PEKUM XOJIOCTOIO X0/1a, HOMUHAJIbHBIN
PEXKUM U IIyCKOBOM.

14. Kak Biuger BelWYMHA aKTUBHOTO CONPOTUBJICHHUS IENHM pOTOpa Ha
MyCKOBBIE CBOMCTBA ABUTATEIS?

15. Kak Biuger aKTUBHOE CONPOTHUBIIEHHUE IIEMH pOTOpa Ha  BEIUYUHY
MaKCHMaJIbHOIO (KPUTHYECKOT0) MOMEHTA?

16. Kak BnusieT akTHUBHOE CONPOTHBIICHHE ILIETIH POTOpa HAa BEIUYMHY KPUTHUYECKOTO
CKOJIbXKEHUs?

17. HauepTuTe MCKYCCTBEHHYI0 MEXaHHMYECKYIO XapaKTePUCTUKY ABHUraTessi ¢ (a3HbIM
pPOTOPOM MPH PEryJIUPOBAHUH YACTOTHI BPAIIIEHUS ITyTEM BKJIFOUEHHS peocTaTa B I[ellb pOTOopa.

18. Kakue cymecTByrOT cHnocoObl YMEHBIICHHS ITyCKOBOIO TOKa B JBHUrareie c
KOPOTKO3aMKHYTBIM M B ABHTaTelNe ¢ ()a3HBIM POTOPOM?

19. TIlepeuncnure BO3MOXKHBIE CIOCOOBI PEryJIHpPOBAaHUS YACTOTHI  BpAIICHUS
ACUHXPOHHOT'O JIBUTATEJIS.

20. Kak mpou3BoIUTCS H3MEHEHHE YUCIIa TOJIF0COB OOMOTKH cTatopa?



Ipuio:xxkenue 2

OHeHO‘lHBIe cpeacrea AJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) Ilnanupyemblie pe3yJbTaThl 00yYeHHs] U OLICHOYHbIE CpeACTBA /IS NPOBeJICHUs!
NPOMEKYTOYHOM ATTEeCTALUM:

Kon
WHJIUKATOP
a

Nunukarop
IOCTHKEHUS
KOMIIETEHIIUH

OneHouyHble CpeacTBa

[1K-3 CniocoGeH npoBouTh pabOTHI 110 HaNaIKe, HACTPOUKE, PEryIUPOBKE U UCIIBITAHUIO
AJIEKTPOHHBIX CPEJCTB U 000PYI0BaHUS

I1IK-3.1

PazpabarsiBaer
MEpOIPHUITUI
10 YIy4LICHHIO
KaJyecTBa
o0CITyKUBaHUS
AIIEKTPOHHBIX
CPEeACTB U
AIIEKTPOHHBIX
cucTeM
Pa3IUIHOTO
Ha3HAYEHUs.

Ilepedyens TeopeTHYeCKHX BOMPOCOB /Jsi TNMOATOTOBKH K

IK3aMEeHY:

1. KakoBo ycTpoiicTBO TpaHchopmaropa UM Ha3HAuYCHUE
OCHOBHBIX €T0 4acTeu?

2.  OOmBsicHUTE NPUHIUN pabOTHI TpaHchopMaTopa.

3. KakoBo BiusiHue pexnma paboThl TpaHcopmaropa Ha
PE3YNBTUPYIOIINI MarHUTHBIH MOTOK B
MarHuTonpoBojia’?

4, Kak OTIPEICTUTh kodurmeHt TpaHnchopmauu
Tpexdasznoro Tpanchopmaropa?

5.  Kak mpoBonsATCS ONBITHI XOJOCTOTO XOJa U KOPOTKOTO
3aMbIKaHUA U C KaKOH 1eb0?

6. Uro moHMMaercs MOJ HOMHMHAIBHBIM PEXHUMOM pPabOTHI
TpaHchopmaropa, KAKHMH HOMUHAJIbHBIMU BEJTMYMHAMH OH
XapakTepusyercs?

7.  Kak onpenensieTcss HOMUHAIBHOE BTOPUYHOE HarpshKeHne?

8. Kakumu OCHOBHBIMH YpaBHEHHSIMH ONHCHIBaeTCS padbora
TpaHcdopMmaropa B peXHMax XOJOCTOrO XOJa W IOJ
Harpy3komn?

9. Kakue moTepu UMEIOT MECTO B TpaHCPOPMATOPE U KaK OHU
3aBHUCST OT Harpy3Ku?

10. OObBsicHHTE BIUSHUE XapakTepa Harpy3kH IMOTpeOUTEINeH,
MOJKIIOYEHHBIX K  TpaHchopMaTopy Ha H3MEHEHHE
BTOPUYHOTO HANIPSHKEHHUS.

11. OObsicuute (QU3MYECKUEe MPOIECCHl, MPOTEKAIINe B
TpaHc(opmarope rmpu padboTe ero 1noj Harpy3Kou.

12. Ha3oBuTe npuuMHbI CHHXEHUs HanpsbkeHus Uz pu pabote
TpaHchopmaropa mox Harpyskod. Kak  omeHuBaroT
CHIDKCHUE HANIPSDKEHUS Ha MPaKTUKe?

13. Kak u3MeHHTH HallpaBlICHUE BPALCHHS SIKOPS IBUTATEIIS
MOCTOSIHHOTO TOKa?

14. CnocoOsl mycka B XOJ JBHUTATENs IOCTOSIHHOTO TOKa
napajyieIbHOTO U HE3aBUCUMOTO BO30YXK/IEHUS.

15. Cnoco0sI peryaupoBaHusi CKOPOCTH JIBUTATENSI TIOCTOSTHHOTO
TOKa MapajuIeIbHOTO U HE3aBUCUMOT'O BO30YXK/IECHUSI.

16. Kak u3aMeHHTCS CKOPOCTb JIBUTATENS C POCTOM Harpy3Kd
Ha Baiy?

17. Kak Bnuser Ha paboTy JBUTaTeis HE3aBUCHMOIO
BO30YXK/I€HUS] CHU)KEHUE HaIIPSDKEHHSI TUTAroIe ceTn?

18. Kax Bmmser Ha paboTy JBUTATENss TOCTOSHHOTO TOKa
WCYE3HOBCHHE TOKa BO30YXKAECHUS BO BpeMs pabOThI
JIBUTATENS?

19. IlpuBenuTe OCHOBHBIE COOTHOUICHWS I JBUTATENeH




Kon Nunukarop
UHAUKATOP | JOCTHXKEHUS OueHouHbIE CpecTBa
a KOMITETCHIINH
IIOCTOSIHHOTO TOKa: ypaBHeHue D/[C, ypaBHEHHE MOMEHTOB,
YPaBHEHHME CKOPOCTHOW U MEXAaHUYECKON XapaKTepPUCTUK.
20. JlaiiTe XapaKTepUCTUKY TOPMO3HBIX PEKUMOB JIBUTATEIIS
IIOCTOSIHHOT'O TOKa.
21. Kak 3aBUCHT KOX(PQHUIMEHT TOJE3HOTO JAEUCTBHS OT
Harpy3ku Ha BaJly (II0JI€3HON MOILIHOCTH ABUraTess)?
22. Kak omnpenenuts KOXPQPUIUMEHT TMOJIE3HOTO JICHCTBUS
JIBUraTesIsl IOCTOSHHOIO TOKa?
23. YCTpOWCTBO M MPUHIMIT paOOTHl ACHHXPOHHOTO JIBUTATEIIS.
24. Kakue YCIIOBHS HEOOXOUMBI IS MTOTYyYEHUS
BpAI[AIOIIETOCs MarHUTHOTO TIOJs, B  ACHHXPOHHOM
nsurarese?
25. ITlowemy nBuratens HaspIBaeTcs acWHXpOHHBIM?  Kak
OIIpeJIeNIAeTCs CKOJIbKeHUe?
26. Kak myckaroTcs B X0/ aCHHXPOHHbIE JBUTaTeNIN ?
27. Kakumu crmoco0amMH pEryJIHpyeTcsi CKOPOCTh BpaIICHUS
ACHUHXPOHHOTO JIBUTaTeIIsA?
28. Kakoit Bug WMeEeT MEXaHHMYECKas  XapaKTePUCTUKA
ACUHXPOHHOTO JBUTrateiisi? YKaxuTe Ha Hel XapaKTepHble
TOYKHU.
29. Kak 3aBuCAT KOI(DPHUIMEHT TMOJE3HOTO JACUCTBUS U
KOX(PHUIMEHT MOIIHOCTH OT HAarpy3KH Ha Baiy (TOJE3HOU
MOIITHOCTH ) aCHHXpOHHOro aBurarens. [Ipusenute rpadpuku
3aBUCHMOCTEHN.
30. Kak ompenenstorcss MOTEPH CKOJIBXEHUS U KOI(PPUIMEHT
I0JIE3HOTO JAEMCTBUSI ACHHXPOHHOIO ABUTATENS?
31. Kak ocymecTBISIOTCS TOPMO3HBIE PEXUMbl aCHHXPOHHOT'O
nBurareis’?
32. Cnocobbl YIIyqIIEHUS KauecTBa 00CITy)KUBaHUS
AJIEKTPOHHBIX CPEJCTB U DJIEKTPOHHBIX CHCTEM Pa3IHIHOTO
Ha3HauYeHUs
[1K-3.2 N3yuaer IIpuMepHBbIe NPaKTHYECKUE 3aJaHUS A/ IK3aMeHa:
PEKUMBI
paboTHI U 3amaua 1.
yCIIOBHUS OnnodasHblit TpaHcHoOpMaTOp ¢ €CTECTBEHHBIM BO3TYIITHBIM
IKCIUTyaTalluyl | OXJIaKJCHHEM paboTaeT Ha Harpy3Ky ¢ KoddduuneHToM
3JIEKTPOHHOTO | MOIIIHOCTH COS®2 ¥ MMEET HOMUHAJIbHBIE JaHHbIE: MOIIHOCTb
obopynoBanus | SH, kBA; nanpspkenue neppuunoii o6motku UlH, B;

HampsbkeHne BTopuyHOW 00MoTKM U2H, B; OTHOCUTENbHBII
TOK xoJiocToro xoaa — 10 ,%; morepu xomoctoro xomga Po, BT;
MOTEPHU KOPOTKOIO 3amMblkaHus — Pk, BT.

OnpenenuTh HOMHHAJIBHBIA TOK TMEPBUYHON OOMOTKH,
KodppuuueHT TpaHchopMau U KOIPOUIUEHT TOJIE3HOTO
JIEWCTBUSA TP HOMHUHAIBHOUN HarpyskKe.

SH s kKBA LIIH, UYQH‘ B PK ,BT I.g‘ % Pg B Br COS(>
B
6,3 1000 230 430 8,35 132 0.8




Kon
HHIUKATOP
a

Nunukarop
JTOCTHIKEHUS
KOMIIETCHIINU

O1eHOYHEIE cpe€acTBa

3anaya 2.

Tpexa3nblil acHHXPOHHBIHN BUTATENb € (a3HBIM POTOPOM HMe-
€T HOMHHAaJIbHBIE JaHHbIe: MolHocTh P2H, nmuueiinoe
HanpsbkeHue oOMoTku poropa U2JI, aKkTUBHBIE CONPOTHBIICHUS
¢basbl cratopa r1 u poropa  r2” mpu 20 °C, HHAYKTUBHBIC
COIIPOTHBJIEHUSI  paccestHust OOMOTOK cTaropa X1

poropa x'2.Yacrora ceru fl =501, nanpsoxkenue Ul =380
B. Cxema coepunenus (pa3HbIx 0OMOTOK CTaTOpa U poTOpa —
3Be3na. Kimace narpeBocroiikoctn m3ossiuuu  F, pacuerHas

Temmeparypa oomortok 115 °C.

Tun gpurarens Psy, Uy, B ri, OMm 'Vz. Ou xq, OM ’Cz Owm
kBt
4AK200M4VB 22 340 0,024 0,026 0,050 0,075
Tpebyercs:

1. OnpenenanTb CHHXPOHHYIO YaCTOTY BpaIlEHHUS.

2. Onpenenutb MOTPeOISIEMbI TOK, MOMEHT U KOAPPHUIIUEHT
MOILHOCTH IIPH IYCKE JBUTATENS C 3aMKHYTON HAKOPOTKO
0o0MOTKOIl poTopa, T. €. 0€3 MyCKOBOIo peocTara.

3. Ompenenutb CONPOTUBJIEHHE IyCcKOBOoro peocrata RP,
IpU KOTOPOM HayaJbHBIA ITyCKOBOH MOMEHT HMEET
MaKCUMaJbHO BO3MOXHO€ 3HaueHue. OnpeneanTsb B 3TOM
pEeKUME MyCKOBOM MOMEHT, TOK CTaTopa M KOA(PQHUIUEHT
MOIIIHOCTH.

4. PaccunTaTh MEXaHUYECKYIO XapaKTEPUCTUKY JIBUTATEIIS IPU
BBEJICHUH JI00aBOYHOT'O COMTPOTHUBIICHUS B IIeTb poTopa R/I.

3amgayva 3.

TpexdazHblil CHHXpPOHHBIN ABUTATEIh, 0OMOTKA CTaTOpa
KOTOpPOT'O COEIMHEHA «3BE3/I0W», HMEET CIEIYIOIIHNe
HOMUHANIbHEIC JaHHBIC:

- MomHOCTEL P2H , kBT;

- Hanipspkenue UH, kB;

- YHCJIO MAap TMOJIKOCOB P;

- K09 pHUIHEHT TONE3HOTO IEHCTBUS NH, %;

- K03 HUIMEHT MOITHOCTH, COSQH;

- yacrora nurtaromeit cetr fu=50 I'i;

- CHHXPOHHO€ MHAYKTHBHOE CONPOTUBIEHUE Pa3pl X , OM.

U,, kB P N % cosQy S T X, 0M
PgH, kBT
1100 6 2 95 0.9 50 38
Tpebyercs:

1. BoruncnuTh HOMUHAIBHBIN (a3HbIi TOK cTatopa [H.

2. IlocTpouTh BEKTOPHYIO IUarpaMMy JIBUraTess, IO KOTOPOM
HalTh HOMUHaIbHOE 3HadeHue daznon DJ[C E0 u yron
Harpysku L, rpan.

3agaua 4.

JIBuraTenb TOCTOSHHOTO TOKa C TapajlIeIbHBIM
BO30YKJIEHUEM UMEET HOMUHAJIbHBIE JaHHBIC (Tabm. 16):
MOIMHOCTh Ha Bany P2H, HanpsbkeHue Ha 3axumax




Kon Nunukarop
WHJIUKATOP | JOCTHIKEHUS OrneHOYHBIC CpPEICTBA
a KOMIIETEHIIUHU

neurarens UH, wactora Bpamenus nH, kodddunment
noje3Horo aerctus [1H, conporuBienus ueneit sikops RA  u
B030yxeHus R .

Py, kBT Uy, B Ay, Nu, % Rg, OMm Ry, Om
06/MHH
2.8 220 3000 85,5 0,6 190
TpeOyercs:

paccuuTaTh 3aBUCHUMOCTH:
- 4aCTOTHI BPAILICHUS AKOPS N,
- MOMEHTA Ha Balty M,
- K03 HUIMEHTA MTOJE3HOTO AeHCTBUS [,
OT 1OJIe3HOM MoIHOCTH P2 mipu Toke sikopsi, paBHbIX 0,25;
0,5;0,75; 1,0

OT HOMHMHAJIbHOT'O 3HAYCHM .

I1K-3.3 Kontpomupyer |IlepeueHb BOIpocoB Al CaMOCTOSITEIbHOIO UCCIIEIOBAHUS
rapameTpsl o0y4arouuMucs:
Ha/IeXKHOCTH 1. Ilapamerpsl  HajeKHOCTH  PabOTBl  3JIEKTPOHHOIO
paboThI o0opyoBaHuUs

anekTpoHHoro |2. IlociemoBaTenbHOCTh TMPOBEACHUS TECTOBOH  MPOBEPKU
000pyIOBaHUs | AIEKTPOABUTATEIISI

, TIPOBOJTAT 3. TlocrmemoBare/ibHOCTh MPOBEACHHUS TECTOBOM  MPOBEPKHU
TECTOBBIC Tparcdopmaropa
MIPOBEPKH 4. UccnenoBaHue paBHOIICHHOCTH 3aMEHbBI OJTHOTO TpeX(ha3HOTOo

TpaHcopmaropa Tpemst OAHO(Pa3HBIMU.

5. UccnenoBanne aCHHXPOHHOTO ABUTATEINS C
KOPOTKO3aMKHYTBIM POTOPOM B aBapUUHOM pEXKHUME.

6. ccnenoBanne acCHHXpOHHOTO JIBUTATENs (Da3HBIM POTOPOM B
ABapUIHOM PEKHME.

7. UccnenoBaHue CHHXPOHHOT'O IBUTATENs B aBAPUUHOM PEXHUME.
8. UccnenoBanue nBUraress IOCTOSTHHOIO TOKA HE3aBUCUMOTO
BO30YK/I€HUs B aBapUHHOM PEXKHUME.

9. UccnenoBanue ABUraTess OCTOSHHOIO TOKA
110CJIeI0BATEIbHOI0 BO30YKICHUS B aBApUITHOM peXHUME.

IMopsnok npoBeneHusi MPOMEKYTOUHOM ATTECTAIIMH, OKA3ATEJIM H KPUTEPUU OLIEHUBAHUSI:

[IpomexxyTouHast —arTectauusi 1O AUCHUIUIMHE «OJEKTPUYECKUME  MAIIMHBI»  BKIIOYAET
TEOPETUYECKUE BOMPOCH, TO3BOJISIOMINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYaIOMIMMHUCS 3HAHWH, U
IMPAKTHUYCCKUE 3adaHHusd, BBIABIAIOUNINE OLCHUTH CTCIICHDL C(i)OpMI/IpOBaHHOCTI/I yMeHI/Iﬁ u BHaﬂeHHﬁ,
npoBoOAMTCS B (popMe dK3aMeHa.

OK3aMeH 10 JaHHOH IMCIMIUIMHE MPOBOIUTCA B YCTHOM (OpME MO 3K3aMEHALMOHHBIM OHJIETaM,
Ka)IbIid U3 KOTOPBIX BKIFOUAET 2 TEOPETUIECKUX BOIPOCA U OJHO MPAKTUYECKOE 3aj[aHue.

IMoka3zaTesin U KPUTEPUHU OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIH4YHO» (5 OajuioB) — 0OydaromMiCs JEMOHCTPUPYET BBICOKMI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe M TIyOOKoe 3HaHHWE Y4eOHOro
MaTepuaia, CBOOOIHO BBITIONHSET MPAKTUYECKUE 3aJIaHHs, CBOOOHO ONEpUPYET 3HAHUSMH, YMEHUIMH,
NPUMEHSET UX B CUTYalUsAX MOBBIILICHHOHN CI0KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamia) — oOydYaloImMHACS AEMOHCTPUPYET CPEIHHH YPOBEHb
C(OPMHUPOBAHHOCTH KOMIICTCHIMI: OCHOBHBIC 3HAHMS, YMEHHA OCBOCHBI, HO JOIYCKAarOTCS
HE3HAYNTEIbHBIC OMNOKN, HETOYHOCTH, 3aTPyXHEHUS ITPH aHATUTHIECKUX OIIepanusX, IepeHoce 3HAaHNH
Y YMEHUH Ha HOBbIE, HECTaHIAPTHBIC CUTYalHH.




— Ha OIICHKY «YIOBJETBOPHUTEJbHO» (3 Oamia) — oOyJaromuiicss TEMOHCTPHPYET ITOPOTOBBIN
YpOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIINI: B X0/ KOHTPOJIBHBIX MEPOTIPHATHUI TOIMYyCKAOTCS OMHOKH,
OpPOSIBIISIETCS OTCYTCTBHME OTACIBbHBIX 3HAHWH, YMEHHH, HAaBBIKOB, OOYYaIOIIMKCS WCIBITHIBACT
3HAYMTENbHBIC 3aTPYAHCHUs MPU ONEPUPOBAHUU 3HAHUSMH W YMEHHSMH NPH HUX MEPEHOCE Ha HOBBIC
CUTYAIIHH.

— Ha OIEHKY «HEeyAOBJIETBOPHUTEILHO» (2 Oamna) — oOydaromuiicss TeMOHCTPUPYET 3HAHUS HE
bonee 20% TeOpeTUUECKOrO MaTepualia, JOMYCKaeT CYIICCTBCHHBIC OIIMOKH, HE MOXET IOKa3aTh
WUHTEJUICKTYAIbHBIC HABBIKH PEIICHUS MPOCTHIX 33]a4.

— Ha OLIEHKY «HEYI0BJIeTBOPUTEJLHO» (1 0amr) — oOyJaromuiicss He MOXKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEJCHUS U OOBSCHEHUS! MHPOPMAIMH, HE MOKET MOKa3aTh HHTEIJIEKTYaJIbHbIE HABBIKU
peLIeHHs TPOCTHIX 3ajad.



