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[Ipu pazpabotke paboueli mporpaMMbl yueOHOM AUCIUIIMHBL B OCHOBY TOJIOXKEHBI:

1) ®I'OC BO no nanparnenuro noArotoBku (cnenuanbHocTH) 35.03.06 «ArpoumkeHepHsd»
YTBEpKICHHBI MUHUCTEPCTBOM 00pazoBanus u Hayku PD «23» aBrycra 2017r., mpuka3 Ne 813

2) VYueOusni 1riaH ocHoBHOW  OOpa3oBarenpHas mporpamMma  "OIEKTpooOOpyIOBaHWE U
AIIEKTPOTEXHOJIOTUU TPEANPHATHI U Tpou3BoACTB" ono0peH YuensiM coserom ®I'BOY BO T'AY
CesepHoro 3aypaibs ot «31» mas 2024 r. [Ipotokon Ne 14

Pabouas  mporpamMMa  TPOM3BOJACTBEHHOM  MpakTHKH  omoOpeHa  Ha  3aceJaHud  Kadeapsl
«QHeproodeceUeHre CeabCKOro Xo3sticTBa» oT «31» mas 2024 . ITpotokon Ne 9

L
3aBenyrommii kKadempoit N.B. CaBuyk

Pabouas mporpamma yaeOHOM TUCIUTLTAHBI (MOIYIs) 0100peHa METOUIECKON KOMHUCCHEH HHCTUTYTA OT

«31» mas 2024r. ITporoxosn Ne 8
% C.M. Karoruna

[Ipencenarens METOMUYECKON KOMUCCUU HHCTUTYTA,

Pa3paboruuk:

CaBuyk U.B. x.T.H. ouieHT Kadeapsl 3HEProoOeCIeYeHus! CENbCKOTO X03HCTBA
Hopwmatos ILLIII., renepaneusblil nupexrop OO0 “TexHokop”

JIupeKkTop HHCTUTYTA: C A H.H. YcTtunon
p Y y




1. Ilepedyenb NJIaHMPYeMbIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUILIMHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/1bTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

Koo
Komne-
menyuu

Pe3y1'IBTaTI:>I OCBOCHHMH

Nupuxarop
JIOCTHKECHUS
KOMIIETEHIIMHU

IIepedyens mumaHupyeMbIX
PE3yIbTaTOB OOYUYCHHUSI 110
JUCLUTUIMHE

K-5

Criocoben
KOHCYJIbTUPOBATH I10
BOIIPOCaM
TEXHUYECKOTO
obecrnieueHus u
IKCIUTyaTaIliu
AJIEKTPOOOOPYIOBAHUS

N-2mk-s Onpenensier
HEUCIIPABHOCTH H
nedeKThl, MPOBOIUT
M3MEpEHUs TapaMeTPOB
paboThI AITEKTPUICCKUX
MallyvH U alapaToB

3HaTh:

- OKCIUTYaTaII0 MAIINH U
TEXHOJIOTHYECKOTO 000PYI0BAHUS U
3JIEKTPOYCTAaHOBOK;

- TEXHUUYECKHE CPelICTBA AJIs
onpezieNieHus TapaMeTpoB
TEXHOJOTHUECKHX MPOIIECCOB U
KauecTBa MPOAYKIINH;

YMerh:

- OIICHMUBATh U IIPOTHOZUPOBATh
COCTOSIHHUE MaTEpPHAJIOB U IPHIUH
OTKAa30B 3JICKTPOOOOPYIOBaAHHS;

- pemaTh WH)KCHEPHBIC 3a0a4H C
HCII0JIb30BaHNEM OCHOBHBIX 3aKOHOB
-HUCIIOJIB30BAaTh THIIOBBIC TCXHOJIOT'UU
TEXHUYCCKOI'O O6C.Hy)KI/IBaHI/ISI, peMOHTa
1 BOCCTAHOBJICHHUA U3HOIIICHHBIX
neTaner MaliuH U
3JIEKTPOOOOPYIOBAHUS;

Baanern:

- METOJIMKaMH pacdyeTa OCHOBHBIX
SJIEKTPUUYECKUX TTapaMETPOB IS
BEIOOpA TEKTPUUECKOTO U
AIEKTPOTEXHOIOTHYECKOTO
000pyIOBaHUs, METOIaMU U TIPUEMaAMHU
HCTIOJb30BaHUS HHCTPYMEHTOB U
MEXaHNU3MOB JIJISI BBIIIOJIHEHUS
AIEKTPOMOHTAXKHBIX paboT Kak
WHINBUAYAJIBHO, TaK U IIpU paboTe B
KOJIJICKTHUBE.

2. MecTO AMCUMIIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jannass aucuuMminHa OTHOCUTCS K broxy 1 wdactu, dopmupyemMoilt ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHU.

Jns u3ydeHus: TUCHUILUIMHBI HEOOXOAMMBI 3HAHUS B OOJACTH: meopemuyecKue OCHOB8bl
NEeKMPOMEXHUKY, eOUHASI CUCIEMA KOHCIMPYKMOPCKOU OOKYMEHMAayuu.

Dnekmpuueckue MauwluHvl U annapamul SBIAETCA NPEALIECTBYIOIENH TUCIHUIUIMHON AJs
JUCLUIUIAH:  3JIeKMPONPUBOO, AlbMEPHAMUBHbIE UCMOYHUKU IHEP2UU, IKCHIYAMAYUOHHAS
npakmuka (yuebHas), SKCHIyamayuoHHas NPAKMUKAa (Npou3eo00CmMeEeHHAsl).

JuctunnuHa u3ydaeTcst Ha 3 Kypce B 5 u 6 cemecTpax mo ouHoi popme oOydeHus, Ha 3
Kypce B 5 1 6 cemecTpax - 3a09HOi popme.

3. O0beM AMCUHUILUINHBI M BUbI Y4eOHO# padoThI

OO11ast TPYI0EMKOCTh TUCITUILTHHBI COCTaBIsIeT 216 yacoB (6 3a4eTHBIX SIUHMUII).

Ounas popma

3aounas popma




Bun yae6Ho# paboThl BCET0 CeMECTp BCETO ceMecCTp

qaCcoB 5 6 qaCcoB 5 6

AyauTOpHBIE 3aHATHS (BCETO) 96 48 48 28 14 14

B mom uucne: - - - - - -

JIEKIIMOHHOTO THIIA 40 24 16 12 6 6

CeMHHapCKOTO TUIA 56 24 32 16 8 8

CamocTosiTenbHasi padoTa 102 60 42 170 94 76

(Bcero)

B mom uucne: - - - - - -

IIpopaboTka MaTepuraa JIEKIHi, 50 30 20 126 70 56

HOJATOTOBKA K 3aHATHAM

CaMocTosITenbHOE H3yUeHHE TeM 10 6 4

Kypcogoii pabota 18 - 18 20 - 20

KonTtposabHbIe paboThI 24 24 - 24 24 -

Bun npomexyToyHOM aTTecTanuu 3a4€eT 9K3. 3a4eT 9K3.

18 18 18 18

Oo0masi Tpy10eMKOCTh:

4acoB 216 108 108 216 108 108

3a4ETHBIX €IUHUIL 6 3 3 6 3 3

4. Coaep:xkanue IUCHUNIHHBI

4.1. Copeprxanue pa3/iesioB AU CHUILIMHBI

No Haumenosanue pasnena Copepxanue pa3zaena
n/m JTUCHUTUTNHBI
1 2 3

1. O6mue Bonpock Teopun | Knaccudukaiust reHepaTopoB, IBUTATENCH U
AIIEKTPOMEXAHUYECKOTO | IpeoOpa3oBareseil, a TaKKe BBOJUTCS MOHSATHE O
npeoOpazoBaHus HEO0OXOIUMOM YCIIOBUH JIEKTPOMEXaHHUECKOTO
SHEPruu npeoOpa3zoBanHus YHepruu. Paznen sBisieTcs 00MUM U

BBOJIHBIM K U3YUYEHUIO MOCIEAYIOIUX Pa3eioB.
2. Tpanchopmaropsl [TpuHIMI OeHCTBUS, MOHATHE 00 UICATU3UPOBAHHOM

TpaHchopmaTope, ypaBHEHUS dJEKTPUUECKOTO COCTOSHUS
onHodazHoro TpaHchopMaTopa, ero MEeKTpUYecKas cxema
3aMelIeHMs], BEKTOpHas nuarpamMa. Ilepexon k peaabHOMY
onHo(dazHomy TpaHchopMaTopy, AaHATIOTUYHO €T0
ANIEKTPUUECKasi CXeMa 3aMEIIeHUs U BEKTOpHasl uarpamma.
[Totrepu B TpanchopmaTopax, K.m.A. Tpexda3ubie
TparncGopMaTOpbl, TPYIIILI COEAMHEHU, BHEIITHHUE
XapaKTEPUCTUKU. DIEKTPUUECKUE arIapaThl.
TpancdopmaTopsl TOKOB U HANPsHKEHUH. Pexxumbl paboThHI




TpanchopmaTropoB. BriroueHue TpanchopmMaTopoB Ha
napauieNnbHyto padory.

MamuHbI TOCTOSSHHOTO
TOKa

Knaccudukarust Mama NOCTOSHHOTO TOKA, TPUHIIAITEL UX
JeMCTBUS, KOHCTPYKTHBHBIE 0COOEHHOCTH. POItb 1ieTouHo-
KOJUIEKTOPHOTO MEXaHW3Ma B IBUTATENSIX U T'eHepaTopax.
YpaBHEHUS 3JEKTPUYECKOTO COCTOSHHS ABUraTENICH 1
reHepaTropoB. Peakuus sikops u myTu ocraOieHus.
Ocrtarounast MarHuTHast UHAYKIUs. OOMOTKH OapabaHHOTO
skopsi. PaboTa B pexxume ABHUTaTeINs M TeHEpaTopa.
XapakTepUCTUKHU XOJIOCTOTO X0/1a, BHEIIHSS U
perynupoBOYHas XapakTepucTuku. OnpeneneHue 3.7.c. 1
BPAIIIAIOIIEro MOMEHTA. MeXaHUUEeCKHe XapaKTePUCTUKU
JIBUTATENIEH MIOCTOSTHHOTO TOKA. JJIEKTPUYECKUE anmaparsl Ha
OCHOBE MAIIIMH ITOCTOSIHHOTO TOKa. KOJUIeKTOpHbIE MalIMHBI
HepEeMEHHOT'0 TOKa.

ACI/IHXpOHHI)Ie MallluHBbI

[TpuHuMI NEeHCTBUA aCHHXPOHHBIX MAIlIMH, CKOJIbXEHUE,
BO3HMKHOBEHHE BPALAIOLEroCss MArHUTHOIO TOJIS,
ONpEAEIICHUE CHUHXPOHHOM YaCTOThI BpallleHUsA. MalliHbI C
KOPOTKO3aMKHYTBIM (ha3zHbIM poTopoMm. OmpeneneHue
CONPOTHUBIICHHUS ITYCKOBOTO peoctara. [loTepu MomHoCTH B
ACUHXPOHHBIX JIBUTATENISAX, AKTUBHASL U PEAKTUBHAs
MOIIHOCTHU. Bpalaronumii MOMEHT U 3.J.C. pOTOpa U CTaTopa,
KPUTHUYECKOE CKOJIbXKEHUE. BEKTOpHBIE UarpamMmel.
DJIeKTpUUECKHE CXeMbl 3aMeleHus. OnpeaeneHne
MIyCKOBOTI'0, HOMUHAJIbHOTO 1 MAKCUMaJIbHOI'O MOMEHTOB.
KpyroBbie guarpaMmel, onpeieiieHue CKOIbKECHHUS,
Kod(duIMeHTa MOIIIHOCTH, TOKOB. DIEKTPUYECKHE annapaThl
(MHIYKIIMOHHBIE TTpeo0pa3zoBaTeIn U (GazoperyisiTopsl,
ACMHXPOHHBIE TaXOTeHEPaTopkl U T.11.). [Ipumenenue
ACHHXPOHHBIX MAIlIUH B CETbCKOM XO3SMCTBE, COBPEMEHHBIE
UX MOAU(UKAIUY.

CI/IHXpOHHI)IG MalllMHBbI

[TpuHIIMIT AEHCTBUS CHHXPOHHBIX MAlIUH, PEKUMBI
JBUTATENs U reHeparopa, kinaccudukanus. [lomydenne
CHHYCOUJIAJIbHOM 3.]1.C. TEHEpaTOpa, BEKTOPHBIEC JUAarpaMMBbl,
YpaBHEHUE AJIEKTPUUECKOTO COCTOSIHMS. Bparmaronui
MOMEHT, MOJIE3HAas MOIIHOCTh M YTOJI pacCOTJIaCOBAHMSI.
CHHXPOHHBIN TeHepaTop B cUcTeMe OOJIBIION MOITHOCTH.
VYrnoBas u cennmooOpa3Has XapaKTepUCTHKU TeHepaTopa.
Ilyck cunxpoHHbIX aBurareneil. CHHXpOHHbIE JBUTATENH
MaJIOl MOIIHOCTH.

4.2. Pazaeinl TUCHUILINHLI 1 BUALI 3aHATHI

o4dHast popma 0OydeHUs

/1

JAUCITUITIIMHBI

HanmenoBanmue paznena Jlexunonnor | CeMmHapckor CP Bcero,

0 (0) qacoB
THUIIA THUIIA

3 4 5 6




5 cemectp 24 24 60 108
1. OO1u1re BOMpOCH TEOPHH 4 4 8 16
ANEKTPOMEXAHUYECKOTO
peoOpa3oBaHUs SHEPTUN
2. Tpancdopmaropsl 10 10 26 46
3. MaiuHbl TOCTOSITHHOTO TOKa 10 10 26 46
6 cemecTp 16 32 42 90
4, ACHHXpPOHHBIC MaIITUHBI 8 16 22 46
o. CHHXpOHHBIE MaIlIMHbI 8 16 20 44
Dk3aMeH - - - 18
HUroro: 40 56 102 216
3aouHas popma oOydeHus
No HaumenoBanue paszaena Jleknmonnor | CemuHapckor CP Bcero,
n/m JUCIUILTAHBI 0 0 4acoB
THTIA THTIA
1 2 3 4 5 6
5 cemectp 6 8 94 108
1. OOm1re BOpOCH TEOPHH - 20 24
AIIEKTPOMEXAHUIECKOTO
peoOpa3oBaHus SHEPTUN
2. Tpancdopmartopsl 2 4 36 40
3. MaruHbl MOCTOSTHHOTO TOKa 2 4 38 44
6 cemecTp 6 8 76 108
4. ACHUHXpPOHHBIE MAILIUHBI 2 4 38 44
o. CHHXpOHHBIE MaIlIUHbI 4 4 38 46
OK3aMeH - - - 18
Uroro: 12 16 170 216
4.3. 3aHATHS CEMHHAPCKOI0 THIA
Ne TpynoemMkocTb
n/n Ne paszena Tema (uac)
JTUCIUTLTAHBI
OuHas 3a04Has
1 2 3 4 5
5 cemecTp (3a04Has 5 ceMecTp)
1. UccnenoBanue napameTpoB ogHO(PA3HOTO 2
JIBYXOOMOTOYHOTO TpaHchopmaTtopa




2. 3 HccnenoBanue reHepaTopa NOCTOSIHHOTO TOKa 2 4
HE3aBUCHMOTO (apaJljIeIbHOT0) BO30YKICHHS
3. 3 HccnenoBanue 351€KTpOABUTATENS TOCTOSTHHOTO 2 2
TOKA HE3aBUCUMOTO (MapaJljIeIbHOTO)
BO30OYKICHHS
HUTOTO 6 8
6 cemectp (3a0uyHas 6 cemectp)
4, 4 WccnenoBanue npuHIMIA ISHCTBUS U 2 2
KOHCTPYKIIUU aCHHXPOHHBIX JIBUTATEINEH
5. 4 HccnenoBanue aCHHXpOHHOTO JIBUTATENIS C 2 2
KOPOTKO3aMKHYTBIM POTOPOM
6. 5 W3ydeHue npuHIUIA TEHCTBUS U KOHCTPYKIIUU - 2
CHHXPOHHBIX MAIllMH
7. 5 HccnenoBanne aCHHXPOHHON MalllMHBI B peKuUMe | 2 2
CHHXPOHHOTI'O TeHepaTopa
HUTOTO 6 8
Hroro: | 12 16

4.4. YyeOHble 3aHAITUS, PAa3BUBAIOIIME Y 00Y4YAIOIIMXCSI HABBIKH KOMAH/IHOI padoThl,

MEKINYHOCTHBIC KOMMYHUKAIIUHU, IPUHATHE pemenm‘fl, JUACPCKHUEC KaYeCTBa

He nipeaycmoTpeno OITOIT

4.5. YueOHble 3aHATHA B GopMe NPAKTUYECKOI IOATOTOBKH
He penycmoTtpero OITOIT

4.6. [IpumepHasi TeMAaTHKAa KyPCOBBIX padoT

1. Pacuer TpanchopmaTopoB
2. Pacder acHHXpPOHHBIX MaIIvH
3. Pacyer CMHXpOHHBIX MalllUH
4. Pacyer MalMHbI HOCTOSHHOTO TOKA
5. Opranusanys caMoCTOSITeJIbHOW PadoThl 00y4AIOIMXCA 110 JUCHUIIMHE
5.1. TunbI caMOCTOATEIbHOI PadoThI M €€ KOHTPOJIb
Tun camocrosiTeIbHON PadoThI dopma 00ydeHus Texymuii KOHTPOIb
OYHast 3a04yHas
[TpopaboTka Marepuana JeKIHiH, 50 cobecejoBaHNE
MMOATOTOBKA K 3aHATHAM 126
CamoCTOsITeIbHOE U3yUICHUE TEM 10 cobeceroBaHUEe
KypcoBoii nmpoekrt (paboTta) 18 20 3almTa
KonTtposbHbie paboThI 24 24 cobecesioBaHUE
BCET0 YacoB: 102 170




5.2. YueOHO-MeToANYeCKHEe MAaTePUaJIbI IJIsl CAMOCTOSITEIbHOI padoThI:

1.MeToanyeckue peKOMEHAAIMU 10 AUCUUIUIMHE "DJIEKTPUYECKUE MAIUHBI M anmaparsl’ s
CaMOCTOSITEIIbHOW paboOThl ISl CTYIEHTOB O4YHOW (Gopmbl oOyueHus u ctyneHtoB MO mo
HarpaBjeHuto moarotoBku 35.03.06 «ArpourkeHepus» npodpuib 2 «IIEeKTpooOOpyI0BaHUE U
anektporexHosyorus B AIIK», Tromens: 'AY Cesepnoro 3aypanbs, 2016. - 46 c.

2.Metonudeckoe mocoOre K BBIMTOJHEHUIO TECTOBBIX 33/IaHUH M0 JUCIHUILTHHE "DIEKTPUUIECKUE
MallMHbl W anmapaTel" s CTYAEHTOB OYHOM ¢opmbl oOydenuss u cryaenroB MJIO mo
HanpasieHuio noArotoBku 35.03.06 «ArpoumxkeHepus» npopuiib 2 «IeKTpooOOpyIOBaHUE H
anextporexnonorus B AIIK», Tromens: 'AY Cesepnoro 3aypainbs, 2016. - 66 c.

3.MeToanueckue yKa3aHus K BBIITOJHEHHIO KypCOBOM pabOTHI 1O AUCUHUILUIMHE "DIEKTPUIECKHUE

MallMHbBl M anmaparsl ' JUIs CTYACHTOB O4YHOW (opmbl o0yuenuss u cryaentos WO mo

HanpasyieHuIo noaArotoBku 35.03.06 «ArpounxeHepus» npoduiib 2 «aeKTpoodOpyAOBaHUE U
anektpotexnonorus B AIIK», Tromens: 'AY CeBepnoro 3aypanss, 2016. - 36 c.

5.3. TemMbl, BLIHOCHMbIE HA CAMOCTOSITEIbHOE H3YUeHHE:

(coenacno mabauye nynkma 5.1)
1. Beenenue B anekTpoMexaHuky. MicTopuueckue 3Tanbl U COBpEMEHHOE COCTOSTHUE

3JIEKTPOMAIINHOCTPOEHHUSL.
2. OnpeneneHne MOHATHS «IJIEKTPUIECKasi MALTMHA» U «aIIapaTb
3. OcHOBoOIIOIAraloNUe 3aKOHBI IEKTPOMEXaHUYECKOT0 IPeodpa3oBaHus SHEPTUU B
WHIYKTHBHBIX MaIIWHAX.
4 Knaccudukanus MalyH MOCTOSIHHOTO TOKa.
5.PerynupoBanue HanpsieHus B TpaHCOpMaTopax.
6.Knaccugukaius acCHHXpOHHBIX MaIIHH.
7. CriocoObl peryupoBaHMs YaCTOThI BpaIIeHUs pOTOpa
8. CrierianbHble TUIIBI CHHXPOHHBIX MAIlUH.
9. KommeHcanust peakTHBHOM MOITHOCTH CHHXPOHHBIMHU MaIlIMHAMH.

6. @DoH] OLEHOYHBIX CPEJICTB /Js MPOBeIeHHs MPOMEKYTOYHON aTTecTaluu
00y4YaKOIIUXCS MO TUCHHILINHE

6.1 IlepeyeHb KOMIETEHLMII U OIleHOYHBIE CPeICTBA MHIAMKATOPA JOCTHKEHHS
KOMIIeTeHIMH

Koo Ilepedens ruIaHUPyEMBIX HanmenoBanune
I/IH,I[I/IKaTOp JOCTHIXKXCHUA
Komne- PE3YIbTATOB 06yLIeHI/I$I 110 OILICHOYHOTI'O
KOMIICTCHIINU
meryuu JUCHUITIIINHEC cpeacTBa
3HaTh: Tect
NJI-2nk-5 Onipenensiet - OKCIUTYaTAlMIO MALIKH 1
HENCIPABHOCTH U JIe(heKTHI, TEXHOJIOTHYECKOr0 060py10BaHHUs
MPOBOJIHT H3MEPEHHS 1 3JIEKTPOYCTaHOBOK;
TIK-5 6 - TEXHHYECKHE CPENCTBA JUIS
TapaMCTPOB paOOThI OTIpeJIeIICH s [TAPaMETPOB
SJICKTPHYCCKUX MAallIMH U TEXHOJIOTHYECKHX TPOLECCOB
arraparTroB Ka4ecTBa NPOAYKIIUH,
YmMmers:




- OLIEHMBATh U NIPOTHO3UPOBATH
COCTOSIHHUE MaTepUaJiOB U NPUYUH
OTKa30B 3JIEKTPOOOOPYI0BAHHUS;

- penIaTh MHKCHEPHBIE 3aJa4H C
HCIIOJIb30BAaHHEM OCHOBHBIX
3aKOHOB

-HCIIOJIb30BAaTh TUIIOBBIC
TEXHOJIOTHH TEXHUIECKOTO
00CITy’)KUBaHHA, PEMOHTA H
BOCCTAHOBJICHUS H3HOILICHHBIX
neTaled MalluH 1
3JIeKTPO0OOpyIOBAHUS;
Baapers:

- METOJIMKaMHU pacyeTa OCHOBHBIX
NIEKTPUUECKHUX MTapaMEeTPOB ISt
BEIOOpA TEKTPHUUECKOTO U
NIEKTPOTEXHOIOTHIECKOTO
000pyIOBaHUs, METOIAMHA U
IprueMamMu UCIOJIb30BaHUA
HHCTPYMEHTOB U MCXaHU3MOB JJI
BBIMTOJIHCHUSA 3JICKTPOMOHTAXXHBIX
pa60T KaK MHAUBUAYaJIbHO, TaK U
npu paboTe B KOJUIEKTUBE.

6.2. IlIkaabl oeHNBAHUSA

IlIxana oneHUBAHUSA TCCTUPOBAHUSA HA 329€TC

00 BBINIOJIHEHU S 3JaAHUHA PesyabTar
50 -100 3a4TEHO
meHee 50 HE 3aYTEHO

IMIkana oneHUBAHUSA TECTUPOBAHUSA HA IK3AMECHE

%0 BbINOJIHEHNSI 3]aHUA Bbana no 5-6anbHoOM cucTeme
86 — 100 5
71-85 4
50-70 3
Mmenee 50 2

6.4. TunoBble KOHTPOJIbHbIE 32JaHUSI UJIM HHbIE MAaTepPUAJIbI:
VYka3zaHsl B mpusioxxeHuu 1.

7. IlepedeHb OCHOBHOM U JONOJHUTEIbHON y4eOHOH JINTepaTypbl, HEOOXOAUMOM 1151
O0CBOCHUA NUCHUIIIMHBbI
a) OCHOBHAs JTUTEpaTypa_




1. Xapnamos, B. B. PacueT ocHOBHBIX mapaMeTpoB CHIIOBOTO TpaHChopMaTopa : yaeOHo-

Meroandeckoe mocooue / B. B. Xapmamos, [1. U. TTomoB. — Omck : OMI'VIIC, 2020 —

Yacte 1 — 2020. — 44 c. — Texkcr : 3nekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOInOTeUHAs

cucrema. — URL.: https://e.lanbook.com/book/165719. —

Pexxum noctymna: 11 aBTOpHU3. OJIb30BATENECH.

0) IOTIOJIHUTEIbHAS JTUTEPATYPA

1. Anronos, l0.®. CBepXHpoBOJHUKOBBIE TOMOJOTMYECKHE DBIEKTPUUECKUE MAIIUHbI

[DnexTponHbIit pecypc] : yued. mocodue / FO0.D. Antonos, S.b. JlanuneBud. — DIEKTPOH.

nman. — MockBa : ®wmmarmut, 2009. — 368 c¢. — Pexum pocryma:

https://e.lanbook.com/book/2100. — 3ari1. ¢ skpaHa.

2. KysnenoB H.JI. COopHUK 3a1a4 110 HAACKHOCTU SJIEKTPUUECKUX MAIIUH [DIEKTPOHHBIN

pecypc]: yuebHoe mocooume/ KysnemoB H.JI.— DnekTpoH. TEKCTOBBIE JaHHBIE.— M.:

Wznarensckuit om MOU, 2008.— 408 ¢c.— Pexxum gocryna:

http://www.iprbookshop.ru/33098.html.— 3BC «IPRbooks»

7.1 Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""UHTepHeT"

(6a3b1 maHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIE 1 IIOMCKOBBIE CHCTEMBI, HHTEPHET PECypPCHI)
WWW.agris.ru (MmexxayHapoaHas HHGOpMaIMOHHAs CHCTEMA 110 CETbCKOMY XO3SICTBY U

CMEXKHBIM C HUM OTPACIISIM).

WWW.agro-prom.ru (MHGpOpMaMOHHBIN TOPTAJI IT0 CETLCKOMY XO3SICTBY M arpapHoOi
\ Hayke).
WWWw.agronews.ru (Poccuiickuii ”HGOpPMALIMOHHBINA TIOPTAJ O CEITBCKOM XO3SIHCTBE).

8. MeToauueckue YKazanus 1Jist oﬁyqammnxcﬂ 10 OCBOCHHUIO JUCIUITJINHBI

1.Muxaiinos I[1.M. DnexTpudeckre MalInHbI U annapartsl:/MeToquuecKne yKa3aHus U 3alaHue K
KypcoBoil pabote /anekrponHoe uznanue/: - Tromenb: ®I'BOY BO I'AY CesepHoro 3aypanbs.
2013.-33 c.

2.MuxaitnoB [1.M. DnexTprudeckne MalIvHbI U anmapaTsl: /Y 4e0HO-METOMUECKOe TOCOOHe IS
CaMOCTOSITENIFHOTO M3YYEHUs IUCHMIUIMHBI /3JeKTpoHHOe u3nanue//: - Triomens: ®I'BOY BO
['AY Cesepnoro 3aypanbs. 2013. — 46 c.

3.MuxaitnoB II.M. DOnexktpuyeckue MamivHbl M anmapaThl: /Y4eOHO-METOAuYecKoe mocobue
(;1abopaTopHBIii MpakTHKYM) [3nekTpoHHOE n3nanue]: — Tromens: @I'BOY BIIO I'AY Cesephnoro
Saypanss. 2013. — 78 c.

9. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT M

Microsoft Windows 10 Professional
Microsoft Office Standard

10. MaTepua/jibHO-TEXHHYECKOE o0ecrieyeHue T CIMMIMHbI

MynbsTumenuiinoe o6opynoanue Panasonic LB5S5, nntepaktuBHas nocka Smart Board
[Tpubopsl SIEKTPOMArHUTHOM W MarHUTOReKTpudeckux cucrem CJID-1, ocummnorpad
anektpoHHbt  HDS, momynpoBomHukoBeie mpubopbl  "Komruiekt snexTpoHmuka 2",
nabopaTopHble cTeHabl «I[IpOM3IIEKTPOHUKAY, SJEKTPOIBUTATENN (aBTOPCKOE HCIIOTHEHUE),
CTEHJIbI C MATHUTHBIMHU ITyCKATEIISIMU, CTEH/T JUISI U3MEPEHUS BPAIIAIOIIEr0 TOPMO3HOTO
MOMEHTOB 3JIEKTPONPHUBO/IA (ABTOPCKOE UCIIOTHEHHUE).

Crenn: TUIMOBOH KOMILIEKT y4eOHOTO 000pyq0BaHus «DIeKTprueckue ammapaTsn (1 mr.)


http://www.iprbookshop.ru/33098.html
http://www.agris.ru/
http://www.agro-prom.ru/
http://www.agronews.ru/

12. Ocob0eHHOCTH OCBOEHUS AUCHHUILIMHBI 1JI HHBAJIWIAOB U JIMI ¢ OTPAHHYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSA

OOydeHnue OOy4arOIIUXCS C OrPAaHMYCHHBIMH  BO3MOXXHOCTSIMH  3JIOPOBBSI  TIPU
HEOOXO/JMMOCTH OCYIIECTBIISIETCS HAa OCHOBE aJaNTUPOBAHHOM pabouell mporpammbsl C
UCTIOJIP30BAHUEM  CICIHAJIbHBIX METOJOB OOYYCHHsST M JUJIAKTUYCCKUX  MaTepUAJIOB,
COCTaBJIEHHBIX C YY€TOM OCOOCHHOCTEH ICUXO(U3NYECKOTO pPAa3BUTHSA, HHIUBUIYaJIbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3/I0POBBS TAKHX 00yJaromuxcs (00yqaronierocs).

B nensx ocBoeHust y4eOHOW MPOTrpaMMBbl TUCIUTLTHHBI HHBAJTHIAMH U JIMIIAMU C OTPaHHYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbBsI 00€CIICUNBACTCS

*  JUIs MHBAJHMJIOB U JIUI C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBS 11O 3PEHHIO:
pa3MeleHne B JOCTYIHBIX JUISi OOYYArOIUXCsl, SBISIOMIMXCS CJICMBIMU MM CIIa0OBUISIIAMH,
MecTax U B aJalTUPOBAHHON (hopMe CIpaBOYHON MH(OPMAIIMH O PACIIHCAaHUH YUEOHBIX 3aHITUH;
NPUCYTCTBUE ACCHCTEHTa,  OKa3bIBAIOUIECTO 00yUYarOIIeMycss HEOOXOIUMYIO MIOMOIIIb;
BBIMTYCK aTbTEPHATUBHBIX ()OPMATOB METOJAMUYECKUX  MATEPUAIOB  (KPYMHBIA MWPUDT WK
aynuoddaiinel), ucnonb3oBanue Bepcuu caita ansa crnabosugsammx DbC IPR BOOKS u
crenuanbHOro MoomibpHoro npuioxenus IPR BOOKS WV-Reader (mporpamMMbl HEBH3yaIbHOTO
JOCTyTa K MHPOPMALIUY, MPEIHA3HAYCHHON JI1 MOOMIIBHBIX YCTPOMCTB, pabOTAaIOIIUX HA
onepanuonnoit cucreme Android u i0S, xoTopas He TpeOyeT crerraabHO 00Yy4EeHHOIO
accucTeHTa, T.K. moau ¢ OB3 1o 3peHno paboTaroT cO CBOUM YCTPOHCTBOM MPUBBIYHBIM
CIOCO0OM, HCTIONIB3YS CIIENUANBHBIC MITATHBIE MPOTPAMMBI IS HE3PSUYHX JIIOJIEH, ¢ KOTOPBIMU
IPR BOOKS WV-Reader umeeT noiHyo COBMECTUMOCTB);

*  JUIsl MHBAJIHJOB WM JIMI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TIO CIIyXY:
HaJIJISKAIIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEACHUE HH(DOPMAIUH;

* I WHBAIMIOB M JIMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 37I0POBbS, HMEIOIIUX
HApYIICHHUS OTOPHO-IBUTATEIILHOTO alllapaTa: BO3MOXKHOCTh OECIHPENATCTBEHHOTO JIOCTYIIa
o0yJaromuxcsi B yueOHbIe TIOMEIICHUS, TyaleTHbIe KOMHATHI U JIpyTHe MOMenIeHnus Kadeapsl, a
TaKXe MPeObIBAHUE B YKA3aHHBIX MTOMEUICHHUSX.

OO6pa3zoBaHue 00y4arOMIMXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI MOXKET OBITH
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOIIUMUCS, TaK U B OTACIbHBIX TPYIIax WU B
OTIENBHBIX OPTaHU3ALUSX.



[punoxenue 1
MuHHCTEepCTBO HAyKHU U BhICIIero oopa3zoBanus Poccuiickoit deneparun

®I'bOY BO lN'ocynapcTBeHHBbIN arpapHblii yHuBepcuTeT CeBepHOro 3aypaibs

NuctuTyT UHXKEHEPHO-TEXHOIOTUYECKU HHCTUTYT

Kadenpa sneproodecmneueHus cebCkoro Xo3siicTBa

®OH/I OHEHOYHbLIX CPE/ICTB

10 y4eOHOM JUCHUIUIUHE «DJIEKTPUUYECKUE MAIIIMHBI U aIlllapaThi»

JUTsl HarpaBiieHus noArotToBku 35.03.06 « ArpouHKeHepHs»
oOpa3zoBarenpHas mporpamma «IeKTPo0OOPYAOBaHNUE U DIIEKTPOTEXHOJIOTHH
MPEANPUATANA U TTPOU3BOICTBY

YpoBeHb BhICIIEr0 00pa3oBaHus — OaKajiaBpuaT

Pazpabotuuk: goueHt, k.T.H. 1.B. CaBuyk
[I.I11. Hopmaros, renepanbhbiii gupexkrop OO0 “TexHokop”

VYTBepkIeHO Ha 3aceaHuH Ka(eapsl

nporokot Ne 9 ot « 31 »maa 2024 r.

-
3aBeayromuii kadeapoii /L __ N.B. CaBuyk

Tromens, 2024



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OLITEHKHN
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSTEJIbHOCTH, XaPpAKTEPU3YIOIIHE ITANbI
(opMupoBaHusa KOMIETEHINH B MpoLecce OCBOEHMS TN CHUIIIHHbI

5 cemecTp
1 Bonpochl 1151 MOATOTOBKH K 324eTy

Koovl komnemenyuu

Bonpocui k 3auemy

IIK-5

Cnocoben
KOHCYJIbTUPOBATh
110 BOTIPOCaM
TEXHHYECKOIO
o0ecreycHus 1
IKCIUTyaTaIuH
IIEKTPOOOOPYIOB
aHus

1.06wume cBeaeHuns o TpaHchopmaTopax. Knaccupmkaums
TpaHchopmaTopoB. MOLWHOCTb NOTEPS.

2.laeannsmnpoBaHHbIi TpaHchopmaTop. MarHntogsukywas cuna n 34C.
3.BHelHMe xapaKTepPUCTUKM TpaHchopmaTopa.

4. TpexdaszHble TpaHCHOPMATOPbI U UX OCOBEHHOCTH.

5.M'pynnbl coeagnHeHNM TpaHCPOPMATOPOB.

6.KOHCTPYKL MM MarHMTonpoBogoB M 06MOTOK TpaHCHOPMaTOPOB.
7.M3meputenpHble TpaHchopmaTopsbl (TpaHCPOPMaTOpPbI TOKA U
HanpaxXeHus).

8.YCTpPOMCTBO MaLLIMH NOCTOAHHOIO TOKa. Cnocobbl BO3OYKAEHMA MALNH
NOCTOAHHOTO TOKa.

9.Cnocobbl yKNaAKN 06MOTOK AKOPA MaLLUMHbI MOCTOAHHOMO TOKa.

10. Peakuma aKkopsa MallMH NOCTOAHHOIO TOKa U cnocobbl ee ocnabneHus.
11.N'eHepaTop C HE3ABMCMMbIM BO3DOYXKAEHMEM U €r0 PEryaMpoBOYHas
XapaKTepuCcTUKa.

12. CamoB036yKgeHMe reHepaTopoB NOCTOAHHOMO TOKA.

13.TeHepaTopbl MOCTOAHHOTO TOKA C Napan/ieNbHbIM, MOC/NeA0BaTE/IbHbIM U
CMeLaHHbIM BO3OYXAEHMEM U UX BHELLHME XapaKTEPUCTUKN.
14.NapannenbHaa paboTa reHepPaTopoOB NOCTOAHHOIO TOKa C
napannenbHbiM BO3OyKaAeHEM.

15. Pexxnm aguratesia MallMH NOCTOAHHOIO TOKa. PeBepcupoBaHue
Auratens.

16. EcTecTBEHHaA M UCKYCCTBEHHAA MeXaHMYeCKan XapaKTepuCcTMKa
ABUraTena ¢ napannenbHbiM BO36yKaeHMeM. PerynMpoBaHue 4actoTbl
BpaLLEeHumA.

17.iBuraTenin NOCTOAHHOIO TOKA CO CMeLLaHHbIM BO30YXAEeHMEM U UX
MexXaHMYeCKaa XapaKTepucTmka.

18. KonneKTopHble MalwnHbl NepeMeHHOro ToKa.

19.YcTpoiicTBo TpexdasHOoM aCMHXPOHHOM MallmnHbl. OcobeHHOCTM poTopa.
20.Pexxnm paboTbl TpexdasHOM aCMHXPOHHOM MalmnHbl. CKONbXKEHWE U ero
3HaueHue.

21.Cnocobbl perynmpoBaHmMA YacTOTbl BPALLEHMA ACUHXPOHHbIX
asuratenen.

22.0aHodaszHble 1 AByxdasHble aCUHXPOHHbIE ABUraTeNN.

23. MHAYKLUMOHHbBIN perynaTtop u ¢pasoperynatop. ACUHXPOHHbIN
TaxoreHepartop.

24.06wue cBeAeHUA U YCTPOMCTBO CUHXPOHHOM MaLLUHBbI.

25.06Lme BONPOChI TEOPUM IEKTPOMEXAHNYECKOTO NpeobpasoBaHmA
aHepruu.




IIpouenypa oneHuBaHus 3a4eTa

3ayer MpoxXoIuT B POpMe TECTHPOBAHUS HCIIOJIB30BAaHUEM 3JICKTPOHHOM cpeabl Ims-test.
B cootBercTBUU ¢ pacnircanueM (rpadUKOM MPOMEKYTOYHON aTTECTalluK) OTKPBIBAETCS JOCTYII
K IIPOX0KJIEHUIO TECTUPOBAHUS [yl BCEX CTYJAEHTOB Ipynnbl. CTYAEHTY IPEAOCTaBISIETCS IIEPBast
MOMbITKA JIUTENBHOCThI0 B 40 MUHYT Ha pelieHue TeCTOBOro 3agaHus, coctosuiero uz 30
BonpocoB. [lociie 0TBETOB Ha TECTOBBIE 3a/1aHuUs, CTYIEHT 3aBEpLIAET NEPBYIO NONbITKY. He MmeHee
yeM uepe3 10 mocre 3aBepiieHus: IepBOi MOMBITKH, CTYICHTY NMPEAOCTaBISETCS BTOPast MOMBITKA
JUTMTENBHOCTHIO B 40 MUHYT Ha peleHne TeCTOBOTo 3a1anus, cocrosiero u3 30 Bormpocos. [Tocne
OTBETOB Ha TECTOBBIEC 3aJaHUs, CTYIEHT 3aBepIliaeT BTOPYIO MONBITKY. Ilpu ouenke perieHus
TECTUPOBAHUS YUUTHIBACTCS HAWIYUILIUNA PE3YNIbTAT.

OneHka BbICTaBIISIETCS:

«3aYTCHO», €CIM OOYYArOIIUICS YCIIEIIHO BBIMOJHUI KOHTPOJIbHYIO paboTy. MPH 3TOM
HAWTy4Ilas MOMbITKA PEeUIeHHs TECTUPOBAHUS XapaKTepU3yeTcs pe3yapTaToM He Hike 50%0;

«HE 3a4YTEHOY», €ClIi O0YUaIOMIMKCs HE PEHIM KOHTPOJBHYIO padOTy M pe3ysbTar
HAWIYYIIEH MOMBITKU PEIIeHHs] TECTUPOBAHUS XapaKTepusyeTcs pe3yiabTatoB MeHee 50%.

IlIxana oneHUBAHUSA TCCTUPOBAHUSA HA 329€TEC

%0 BBINMOJIHCHUS 3aJaHUA Pe3yabTar
50 -100 3a4TEHO
menee 50 HE 3aYTEHO

2 IIpopaboTka MaTepuaJjia JIeKIHil 1
IOr0TOBKA K 3aHATHAM (IpHMepHble HHKeHepHbIE 321a4H)

1.0mnpenenuts CceYyeHHE MAarHUTONPOBOAA TpaHchopmaropa ¢  KOIPPHUIMEHTOM
TpaHcpopmaruu n=25, MOAKJIIOUEHHOT0 K CEeTH NepeMeHHOro Toka ¢ Hanpsbkenuem U1=10000 B
u ¢ yactoroil =50 I'n, ecniu MaruuTHas MHAYKIMS B MarHuTornpooae B=1 Tn, a yucio BUTKOB
BTOpUYHOU 00MOTKH W2=300.

2. Tpancdopmarop MOAKIIOUMIN K CETH MEPEMEHHOT0 Toka ¢ HanpsbkeHuem U=220 B u
gacroroit f=50 I'm. Ompenenuth KO3PPHUIHMEHT TpaHCHOPMALIUU, €CIIA CEPACYHUK HMEET
aKTUBHOE ceueHne S=7,6 cM?, HanbOobIIAs MATHUTHAS MHAYKINS By=0,95 T1, a 4ncio BUTKOB
BTOPUYHOM 00MOTKM W2=40.

3.IlepBuuHast oOMOTKa TpaHchopMaTOopa MOAKIIOUEHA K CETH IEPEeMEHHOT0 ToKa
HanpspkeaneM U=220 B. K Tpem BTOpWYHBIM OOMOTKaM TpaHchopmaTopa Wi, Wz, W3
MOAKITIOYEHBI PE3UCTOPHI ¢ conpoTuBiIeHHEM R1= R2= R3=20 OmM, B KOTOPBIX TPOXOAST TOKH [1=
0,25 A, 12=0,315 A, 13=0,6 A. Onpenenuts k03¢ HUIMEHTH TpaHCHOPMALTUH JJIS TPEX BTOPUUHBIX
0OMOTOK.

4.CormpoTHBIIEHHE NTEPBUYHON OOMOTKHM TpaHc(opMaTopa MOCTOSIHHOMY TOKy R1=2 Owm,
notepu xosioctoro xoaa Px=75 Bt. Onpenenuts akTUBHYIO MOIIIHOCTb, €CJIM TOK XOJIOCTOT'O XO/a
1x=0,5 A. Ouenute ommMoOKy B ONpeAEICHUN MTOTEPh B CTAIM, €CIIU BCSI MOLIHOCTD IPH XOJIOCTOM
XO0JI€ paCXOyeTcs B CTAJIM MarHUTOIIPOBOJA.

5.0xH0¢a3HbIi TpaHchopMaTop ¢ HOMUHANBHOM MomHOCThI0 1600 KB-A umeer uucio
BHUTKOB TIEPBUYHOM U BTOPHYHOM 00MOTOK W1,=2193 1 W»=232, akTHUBHOE CEUCHHUE CepIeuHrKa S
= 530 cm?. BBIYMCINTH MATHUTHYIO MHIYKIMIO B CEpACYHHKE TpaHC(hOPMATOPA, aKTUBHYIO M




PEaKTUBHYIO COCTABJIAIOIINME HANpSDHKEHUS KOpOTKoro 3amelkanus, J/IC, HaBogumyro BO
BTOPUYHOW OOMOTKE, €cClii TepBUYHAs OOMOTKAa BKIIOYEHAa B CETh IEPEMEHHOI0 TOKa C
HanpsbkenueM 6300 B. HampspkeHue KOpPOTKOTo 3aMbIKaHMs cocTaBisieT 5,5%, mortepu mpu
KOPOTKOM 3aMblkaHuu Tpanchopmaropa P=18,0 kBT, motepu xomoctoro xoxa Px=3,3 kBT.

6.Ilpu wucneiTanumu oxHOGa3zHOro TpaHchopmaTopa MOIIHOCTEIO S=6,5 kB-A Obumn
IIPOBE/IEHBl OIBITBI XOJIOCTOIO XOJa U KOPOTKOTo 3amMblkaHMs. IIpum ombITe X0J0CTOro xona
nonyuwin cinenytomme nanneie: Ui=220 B, Ik=3,0 A, Px=70 Bt u U,=13,75 B, npu ombite
KopoTkoro 3ambikanus — Ux=4,0 B, 11:=60 A u Px=215 Br. Haiitu koa¢dunment tpanchopmanuu,
NOTEPU B CTAIH, KOA(P(UIIMEHT MOIIHOCTU XOJOCTOTO X0/a, aKTUBHOE, MHIYKTUBHOE U TOJIHOE
COIIPOTHUBJIEHUS] KOPOTKOIO 3aMbIKaHHs TpaHchopMmaTopa, K03(G(UIHMEHT MOLUTHOCTH KOPOTKOTO
3ambikanud, KII/] npu HoMuHanbHON Harpyske u cos @2 = 1.

7.Bo BTOpmuHyIO 1emb TpexdaszHoro TpaHchopMmaropa, HOMUHAIbHAS MOIIHOCTH
KOTOPOro Suon=/5 KB-'A, BKIIOYEHa paBHOMEpPHO CMEIIaHHAs Harpy3ka ¢ (a3HbBIMH
COTNPOTUBIICHUSAMH — akTUBHBIM R=2 Owm m umHayktuBHbIM X=1,5 Owm, ¢a3zHoe HampsHKeHUE
BropuaHOi 00MOTKH U29=400 B. MOXHO JT1 TTOJKIIFOYUTE K TPaHC(HOPMATOPY €Ile KaKyr-JIH00
Harpy3Ky Wik TpaHCHOpMaTOp HArpy>KeH MOTHOCTHIO YKa3aHHBIMH MOTPEOUTEIISIMI?

8.0npenenuth 3/]C 00MOTKH SIKOPSI MAITMHBI TOCTOSTHHOTO TOKA, €CJIM MATHUTHBIN MOTOK
®=5-102 B6, umcio mapoB IOMIOCOB p=2, dacToTa Bpamenus N=1000 o6/MuH, umcio map
napasuleibHbIX BETBEH a=2, YMCJIO0 aKTUBHBIX MPOBOJHUKOB aKopst N=120.

9.0mpeaenuTh YUCIO0 AKTHBHBIX MPOBOJIHUKOB B SIKOPE, €CJIM M3BECTHO, YTO YHCIIO I1ap
napajuieJIbHbIX BETBEH paBHO uuciy nap nomocoB, IC ooMoTku sikops E=212 B, maruutHbIi
notok ©=0,02 B6, yacrora Bpamenus n=3000 o6/MuH.

10.OnpenenuTs HampsHKEHHE Ha 3aKMMaxX  YETHIPEXIOJNIOCHOTO TeHepaTtopa ¢
napajuieIbHBIM BO30YXKICHUEM, €CIH CONpOTUBJICHHE 0OMOTKH sikops R,=1 OM, oOMOTKH
Bo30yxkacHusT Rz=100 OM, oOTHOIIEHWE 4dYKCla AaKTHBHBIX MPOBOJHUKOB K YHCIY Tap
napajuieabHbIX BeTBel coctaBiseT 510, MarauTHbIN notok ®=1,85- 102 B6, yacrtora BpAILICHUS
n=1450 o6/muH.

11. JIBuraTeis OCeI0BaTeIbHOTO BO30YX/ICHUS BKIIFOUEH B ceTh ¢ Hanpspkennem U=220
B u Bpamaercs ¢ yactoroit n=750 06/mun; npu stom IJIC, unaynupyemas B 0OMOTKE SKOpS,
E=205 B. OnpenenuTs MarHUTHBIN MTOTOK, NIaJICHAE HANPSYKEHUS B LIENIH AKOPS U TOK JBUTATEN,
ecnu conportupieHue 1enu gxops Ry=0,05 OM, unciao nmpoBoaHHKOB 0OMOTKH skopss N=210,
YHUCJIO TIap TMOJF0COB P=2, YUCIIO MapaUIeIbHBIX BETBEH OOMOTKH SKOPS a=2.

12. JIBuratens c rnocieaoBaTeIbHbIM B30y KIeHUEeM pu HanpsbkeHun U=220B
pa3BuBaeT Ha Bany Bpamawmuii MomeHT M=70 H-m nipu Toke 11=60 A u yacToTe BpaieHus
n=1500 00/mMuH. ToT k€ ABUTATENH IPU TOM XK€ HANPSIKEHUH pa3BUBAET BPAIIAIOIIUNA MOMEHT
M=162 H-m nipu Toke [2=90 A u yacrote Bpamenus n=1000 06/muH. OnpeneanuTs OTHOILIEHUE
MOTpeOIIEMbIX MOIITHOCTEH, MOIITHOCTEH Ha Baity, TokoB 1 KIT/I.

13. Tpexda3Hblii aCUHXPOHHBIM JBUTATENb C (pa3HBIM POTOPOM BPAIIAETCS C YAaCTOTOM
N2=1440 o6/muH. OnpenenuTs YUCIO Hap MOJIOCOB U CKOJBXEHHE, €CJIM CHHXPOHHAs 4acToTa
BparieHus MarHuTHOTro mojst n1=1500 o6/muH.

17.B pexumMe X0JI0CTOro X0/1a TOK B MEPBUYHOM 0OMOTKE TpaHC(hOopMaTopa ¢ aKTUBHBIM
conportusiienneM R=15 Om u mnaykruHocteio L=0,16 I'n paBen 2,5A. Haiitu nelictByrouee
3HaYeHHUE HANPSKEHHs HAa IEPBUYHON U BTOPUYHON 0OMOTKaX U KO3 ULIMEHT MOLTHOCTH, €CIIU
ko3 duumeHt Tpanchopmanuu pase 60.

18. Tpexda3ubiii TpaHChOpMATOp PabOTAET HA OCBETUTEIILHYIO CETh C Harpy3Kkoit 40 kBT.
Bropuunoe HanpspkeHue mipu 31oit Harpyske U>=220 B, a mepsuanoe U1=10000 B. Onpenenuts



BTOPUYHBIA U TEPBUYHBIA TOKM TpaHCPOpMATOpa, €cI OOMOTKM B HEM COEIMHEHBI MO CXeMe

Y/Y,aKIIJIu cos ¢ paBusi 0,9.

19. OnpeaenuTh HaNpsHKEHUE Ha BTOPUYHONM 00MOTKE Tpexda3Horo TpanchopMaTopa npu
HOMHUHAQJIBHBIX WHAYKTHBHOH W €MKOCTHOW Harpy3kax u C0S ¢2=0,8, ecim HOMUHaIbHas
MOIIIHOCTB TpaHchopmaTopa Suon=100 kB*A, HOMHUHANEHOE HaNpsDKEHNE IepBUYHONM 00MOTKH U1
won= 0 KB, BrOopruHO#l U24on=380 B, morepu mpu xomoctom xone Px=365 Bt, npu xopoTkom
3ambikanuu P«=1970 Bt, Hanpspkerue kopoTkoro 3ambikaHus Ux=4,5% U1 wou.

IIpumepHasi TeMaTHKA KOHTPOJLHBIX padoT
1. DnexTpuueckue annapaThl U UX NapaMeTpbl;
2. ACMHXpPOHHBIE MAaIlIMHBI M OTIPE/ICTICHNE UX ITapaMETPOB;
3. CuUHXpOHHBIE MALIMHBI U OIIPEJCIICHUE UX TapaMETPOB.
4. MamuHbl IOCTOSIHHOTO TOKA M ONpeieIeHHe UX apaMeTpOB.

3agaHuA K KOHTPOJIbHBIM padoTam

KonTponbHast paboTa BBITOIHIECTCS CTYICHTAMH CAMOCTOSATEIFHO Ha OYMaKHOM HOCHTEIIE
(terpanpb popmara AS/A4 unu anbO60MHBIE TUCTHI Oenoi Oymaru popmara A4).
BapuanT 3amaHust CTyIEHT ONpEeNeNsieT CaMOCTOSATEIBHO IO TMOCISAHUM JBYM Iudpam

3a4YEeTHOM KHUKKH (CTy,Z[CH‘leCKOFO 6I/IJ'IeTa) B COOTBCTCTBHH C Ta6J'IPII.IeI>i BBI60pa 3aJaHus.

Tabmuua 1 — Tabnuna BEIOOpa BapuaHTOB KOHTPOJIBHOM paboTHI.

[Mocnenuss undpa mmdpa(eMHALBL)

npean 1 2 3 4 5 6 7 8 9 0
UM 13 | 24 | 57 | 374 | 62 | 3021 | 1214 | 24;34 | 33;13 | 18,19
mdpa (2 | 9;6 | 7;39 | 810 | 11;17 | 16;18 | 19;20 | 21;31 | 32;15 | 15:16 | 17;18
ebht 3 [ 22,23 | 27:45 | 92:33 | 3418 | 4420 | 48:32 | 26:24 | 2236 | 1622 | 35,13
k) | 4| 1819 | 4623 | 1;3. | 17:16 | 3231 | 32:34 | 35:31 | 15:30 | 18;27 | 17;31
5132;15 | 2;49 57 8;4 6;2 15;21 | 12;14 | 24;34 | 33;13 | 19;23
61920 | 7;50 | 8;10 | 24:25 | 16;18 | 25:12 | 21:31 | 34:12 | 33;23 | 17;18
7 | 11;17 | 27;28 | 32;33 | 3418 | 1820 | 21:32 | 26:24 | 47:17 | 16;22 | 33;13
8 | 30;21 | 22;23 | 1;3. | 17:43 | 4231 | 32:34 | 35:41 | 40:30 | 46;27 | 17;31
9 |12;13 | 24 57 8;4 6;2 15;21 | 12;14 | 24;34 | 33;13 | 19;23
0| 24:25 | 16:18 | 15;16 | 27:28 | 32;33 | 34:18 | 18:20 | 21:32 | 26;24 | 22:17

1.KHaCCI/I(I)I/IKaI_II/ISI QJICKTPUYCCKUX MAIIHWH U allllapaToB.

2.Bujpl TpaHCOPMATOPOB U UX OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI.

3.Ipunuun neiictBus ogHO(a3HBIX TpaHC(HOPMATOPOB.
4.YpaBHEHUS UJCaTU3UPOBAHHOTO OAHO(pa3HOTO TpaHchopmaTopa.

5.Cxema 3aMelIeHHs ¥ BEKTOpHAas harpaMMa HaeaJu3ipoBaHHOIO OJTHO(PAa3HOTO

TpaHnchopmaropa.

6. CxeMma 3aMmellleHrs U BEKTOpHas AMarpaMMma peajbHOro ogHodasHoro Tpanchopmaropa.




7.PexxuM X0110CcTOro Xo1a Tpancopmaropa.

8.PexxrM KOpOTKOTO 3aMbIKaHUs TpaHChOpMaTopa.

9.BHemHue XapakTepUCTHKHU TpaHchopMaTopa.

10.MorrHOCTh IOTEPH B TpaHC(HOpMATOPE U K.I1.11.

11.0co6ennocTH TpexdasHbIX TpaHCHOPMATOPOB.

12.I'pynmsl coequHeHn 0OMOTOK TpaHC(HOPMATOPOB.

13.IlapannensHas pabota TpaHC(HOPMATOPOB.

14.0nn0dazubie 1 TpexdasHbie TpaHcHOpPMATOPHI.

15.MHOrooOMOTOUYHBIE TPaHC(HOPMATOPEI.

16.KoHCTpyKIIMM MarHuTONPOBOIOB U 0OMOTOK TpaHC(HOPMATOPOB.
17.HarpeBanue u oxJiaxJaeHue TpaHcGhOpMaTOpOB.

18.TpanchopmaTopsl TOKa ¥ HAMPSKEHUS U UX UCIIOJIb30BAHUE.

19.YcTpoiicTBO MalIMH MOCTOSTHHOTO TOKA U X KITACCU(UKAIIHSL.

20.AHanu3 paboThI IIETOYHOTO TOKOChEMA.

21. OOMoTKH GapabaHHOTO SKOPS MAILINH TOCTOSIHHOTO TOKA.

22. DJEKTPOABMKYIIAS CUJIA U DJIEKTPOMAarHUTHBI MOMEHT MAaIllUH MIOCTOSTHHOTO TOKA.
23.Pexuus sxops B MalllMHAX MOCTOSTHHOTO TOKA.

24.I'enepatop ¢ HE3aBUCUMbIM BO30YXK/IEHUEM U €0 HCII0Ib30BaHUE.
25.CaM0B0O30yXk/1I€HUE T€HEPATOPOB.

26.1I"eHepatopsl ¢ mapajuiedbHbIM, TOCIEA0BATEIbHBIM H CMEIIAaHHBIM BO30YKICHUEM U UX
OCHOBHBIE XapaKTEPUCTHUKHU.

27.IlapannenpHas paboTa TeHEepaTopoB ¢ NapauieIbHbIM BO30YKICHHEM.
28.PexuM 1BUTATENST MAIIMH [TOCTOSSHHOTO TOKA U MOIIIHOCTh HOTEPb.

29. J[BuraTesns ¢ nmapasienbHbIM Bo30yxaeHneM. CriocoObl peryaupoBaHus YaCTOThI BPALICHUS
AKOPSI.

30. IBurarenb ¢ MOCIEeI0BATEIbHBIM BO30YKIEeHHEM U ero TpuMeHeHue. CrnocoObl
peryiIupoBaHMs YaCTOThI BPALLIEHUS SIKOPSI.

31. JIBuratenb CO CMEUIaHHBIM BO30YKICHUEM.

32.KonnekTopHble MalllMHbI IEPEMEHHOT0 TOKA U UX IPUMEHEHHE.
33.YcTpoiicTBo TpexhazHO aCHHXPOHHOM MaIlMHBI.

34.Bpaiatomieecss MarHUTHOE 110JI€ aCHHXPOHHOM MaIlIMHBI U €70 0COOEHHOCTH.
35.PexxumMbl paboThl Tpex(pa3zHO aCHHXPOHHON MallluHBI.

36.0nexTpoABMKYIIAst CUla, MHIYKTHpYyeMasi B 0OOMOTKe cTaTopa.

37.YpaBHeHUE HIEKTPUIECKOTO COCTOSHUS a3kl cTaTopa.

38.0nexTpoABMKYIIIast Cuila U TOK B 0OMOTKE poTopa.

39.YacroTa BpaleHus poTopa.

40.BexTopHast quarpaMma ¢a3bl aCHHXPOHHOTO JIBUTATEIIS.

41.Cxema 3amenieHus (pa3pl aACHHXPOHHOT'O IBUTATEIS.

42.OHepreTuyeckuil 6aJaHc aCHHXPOHHOT'O JIBUTATEINs, aKTUBHAsI MOIITHOCTh U OTIpeieIeHne
K.ILJ.

43. Bpamaroomuii MOMEHT aCHHXPOHHOT'O JABUTaTEs.

44 MexaHnuecKasi XapaKTepUCTUKA ACUHXPOHHOT'O JIBUTATEIIS.

45.Ilyck acCHHXpPOHHOTO JIBUTaTelsl U CHU)KEHUE ITyCKOBBIX TOKOB.

46.Paboune XapakTepUCTUKU aCHHXPOHHOTO JIBUTATEIs.

47.YHUBEpCAIbHASI XapaKTEPUCTUKA ACHHXPOHHON MalllWHBI.

48.MeTopl peryIMpOBaHMsl YaCTOThI BPAIEHHUsI aCHHXPOHHBIX JIBUTaTEIEN.
49.]IByxdazubie u 01HO(DA3HBIE ACHHXPOHHBIC JBUTATEIIH.

50. UHAyKUIMOHHBIN PETYyasSTOp U (ha30perynsaTop. ACUHXPOHHBIN TaXOTreHepaTop.

IIpouenypa oneHUBaHUSI KOHTPOJIbHOH padoThI
[Tpu BBIMOMHEHUH 33JaHUN KOHTPOJIbHOM pabOThl CTYJEHT OJKEH MPUIEPKUBATHCS
TpeOOBaHUH, NpPEIbSBIAEMBIX K TeXHHYeckoil gokymenrtanuu cornacHo ECKJ. Tekcr



BBITIOJIHEHUS] KOHTPOJIBHOM pabOThl JOJDKEH MOSICHATHCS CXEeMaMH, rpadukaMu, ONUCAHUSIMU
METOJUK, IPEICTaBICHUAMU (HOPMYII C pacIM(PPOBKAMH BETUYHMH U UX €AUHUI] U3MEPEHUSI.

[Tpu o1ieHKe KauecTBa BBHIMIOJIHEHUS! KOHTPOJIBHOM paboThI ciienyeT oOpaliaTe BHUMaHHe Ha
CJEYIOINE TYHKTHI:

1. Tekc KOHTPOIBHOI PabOTHI BBHITIOIHEH aKKypaTHO, 0€3 ITOMapOK M UCTIPaBIICHUI;

2. Ilpu odopmienun 3a1ad KOHTPOJIHHOW paOOTHI OTAENIBHO BBIJEIECHBI MyHKTHI: [laHO;
Hatitu; Pemenne; OtBer; BoiBog;

3. IIpu Hanmumu, n3o0pakeHa HCXOAHAs cXxema 3aanus ¢ coomoaeauem Hopm ECKJ;

4. ITpu perieHny 3a1aHUi KOHTPOJIBLHOU PaOOTHI BBIOPAHBI BEPHBIE METOIUKH;

5. Ilpu BBINOJIHEHUU PACYETOB yKa3aHbl (GOPMYIbI ¢ paciinpOBKAMU BEIHYUH U
YKa3aHHUEM UX €IUHUIL] U3MEPEHUS;

6. Pacuers! BeimosHeHbI B pa3BepHyToM Buje (P=UI=12 BTt — HeBepHO);

7. IIpoBepka pacueToB MOATBEPKIAET BEPHOCTH BBIITOJIHEHHBIX PACUETOB;

8. BbIBo/IbI HE TPOTUBOPEYAT MOJIYUEHHBIM Pe3yJbTaTaM PacueToB.

[TpoBepka BBHIMOTHEHHUS KOHTPOJBHOM PAa0OOTHI OCYHIECTBISETCA MO KaXIOW 3a1ade B
oTnenbHOCTU. B ciiydyae HeBbImonHeHus 6osee 2 MyHKTOB TPeOOBaHMI KayecTBa BBIMOJIHEHUS
KOHTPOJIbHOM paboThl, 3a/1a4a CYUTAECTCS PEILIEHHON HEBEPHO.

Kpurepuu oneHuBanus:

- (T10JIOKUTEIIbHAS) - €CIIU BCE 3a/1aHUsl KOHTPOJIbHOM pabOThl BHINOIHEHBI BEPHO COTJIACHO
TpeOOBaHU OLIEHKU KaueCTBa BBIIOJIHEHUS KOHTPOJIBHON paboThI;

- «OTpULATETIBHAS) - €CIIH XOTs OBl OJHO 3a/1aHNe KOHTPOJIBHOM pabOTHI BBITIOIHEHBI BEPHO
COTJIACHO TPEOOBAHUI OIIEHKH KA4e€CTBA BHIMOJIHEHHS KOHTPOJIBHOM PaboTHI.

IlkaJjia oeHUBAHUS KOHTPOJIbHON PadoThl

Orenka Onucanue
TloOK I TeIbHAS BCe 3a7aHuA KOHTPOJIbHOM PaOOThI BHITIOITHEHBI BEPHO COIIACcHO
TpeOOBaHUI OLICHKU KaYeCTBA BHIMIOJHEHUS KOHTPOJBHON PabOTHI;
XOTs1 OBl OJTHO 33JlaHNe KOHTPOJBbHON PabOThI BHITOTHEHBI BEPHO
OTtpunarenbHas COTJIaCHO TPeOOBaHUH OLIEHKH KaueCTBa BBHITTOIHEHUS! KOHTPOIBHOM
paboThI;
6 cemecTp
3 Bonpoch! U151 MOATOTOBKHU K IK3aMeHY
Koovt komnemenyuu Bonpocuwi k sxzameny

1.91eKTPOoABMKYLLLAA CUNA U SNEKTPOMATHUTHbBIA MOMEHT MaLLMUH

NOCTOAHHOTO TOKa.

2.0npepeneHne TOKa AKOPA, BPALLAIOLLErOCA MOMEHTA M YacTOTbl

BPALLEHNA ABUrATENA C NapannenbHbIM BO3byKaeHNeM.

3.MoTepy MOLLHOCTM B MaLLMHAX MOCTOAHHOIO TOKa U onpeaeneHue

Ko3dPULMEHTa NONE3HOrO AENCTBUA.

4.0npepeneHune 4YacToTbl U MOMEHTA BPaLLEHWNA ABUraTeNemn c

nocnenoBaTesibHbIM BO3OYXAEHUEM.

MK-5 5.YpaBHeHMe 3NeKTPUYeCcKoro coctoAaHUA ¢asbl CTaTopa aCUHXPOHHOM
MaLUUHDbI.
Cnocoben 6.BekTopHaa Anarpamma dasbl aCMHXPOHHOTO ABUraTens.
KOHCYIBTHPOBATE | 7 paGoyne XapaKTEPUCTUKN aCMHXPOHHOIo ABuUratens.
110 BOlIpocaM 8.YHMBepCcasbHan XapaKTEPMUCTMKA aCUHXPOHHOM MalUUHBbI.
TEXHHIECKOTO o
9.Pexknmbl paboTbl CUHXPOHHOW MALLUMHBI.




obecrnieueHus u

10. YpaBHEHME 31EKTPUYECKOTO COCTOAHUSA Ha3bl CUHXPOHHOTO

9KCILTyaTalluu reHepartopa.
3JIEKTPOOOOPYZI0BA | 11, Cxema 3aMeLleHNs U yNpoLLeHHan BeKToOpHaa anarpamma ¢asbl
HyA CUHXPOHHOrO reHepartopa.
12.31€KTPOMArHUTHbIN MOMEHT W Yr10BasA XapaKTEPUCTUKA CUHXPOHHOIO
reHepartopa.

13.U — obpasHada xapaKTepuUCTUKa CUHXPOHHOIO reHepaTopa.
14.PerynupoBaHune akTUBHOM M PEaKTUBHON MOLLHOCTU CUHXPOHHOIO
reHepaTopa.

15. BKAtoyYeHMe CUHXPOHHOIO reHepaTopa Ha NapaasienbHyo paboTy ¢
CUCTEMOIA.

16.U — obpasHana xapaKTepuCTUKa CUHXPOHHOTO ABUraTens.
17.PerynupoBaHne akTUBHOM U PEaKTUBHOMN MOLLLHOCTEN CUHXPOHHOIO
asuratens.

18.TlyCK CMHXPOHHOTO ABUraTens.

19. CUHXPOHHbIE ABUraTeENN Malo MOLLHOCTH.

4  IlpopaboTka maTepuaja JeKHUA ©

IOAr0TOBKA K 3aHATHAM (IpHMepHbIe HHKeHepHbIE 32/1a4H)
Omnpenenuty DJC, unayupyemsie B (azax 0OMOTOK cTaTopa U poTopa Tpex(azHoro
ACMHXPOHHOTO JBUTATENs MPU HEMOJBMKHOM M BPAILAIOLIEMCS POTOpPE, €CIH U3BECTHBI
CIIEIYIOIINE XapaKTepUCTHKU: ckoibxkeHue S$=0,06, OCHOBHOW MarHUTHBIH TOTOK
®n=1,36-102 B6, umcio BUTKOB (ha3bl OOMOTKM cTaTopa Wi=72, potopa Wp=32,
00MOTOYHBIE KO3(PPHUIMEHTHI OOMOTKH CTaTopa W POTOpa CYMTATh PABHBIMU CIAMHUIIE,
yacrora Toka =50 I
TpexdazHblil acCHHXPOHHBINM JBUraTellb UMeeT B ¢azax cTaTopa U pOTOpa YHCIa BUTKOB
COOTBETCTBEHHO W1=288 n w2=24. OnpenenuTs TOK B 0OMOTKE cTaTopa ¥ MOJBOJAUMYIO K
JIBUTATEII0 MOIIHOCTb, €CIIM W3BECTHO, YTO HOMUHAJIBHBIA TOK B (a3e potopa [2=250 A,
TOK X0JI0CTOTO X0/1a cocTaBisieT 10% oT HOMUHAIBFHOTO 3HAUYEHUS TOKA POTOpa, JIMHEHHOE
Hanpsbkenue U;=660 B, a cos ¢ =0,9.
ACHHXpOHHBIHN Tpex(a3HbIi IBUraTeNb ¢ KOPOTKO3aMKHYTBIM POTOPOM MOJKIIIOYEH K CETH
nepeMeHHoro toka ¢ HampspbkeaneM U=380 B. OOMOTKHM cTaTopa COCIUHEHBI 10 CXEMe
«3Be3aa». Ilpu HOMHUHaNMBHOM BpamaroniemM momentre M=653 H-m u cos ¢=0,82 potop
pa3BUBAET 4acTOTy BpauleHusd n2=585 o6/mMuH. CymMMa nmorepb ABUraTesns cocrasiser 4,2
kBT. Onpenenute KII1/1, HOMUHATBHBIN JIMHEWHBINA TOK U 9YaCTOTY TOKa pOoTOpa.
OnpenenuTh HaNpsOKEHUE HA HArpyske, umeromieidl compotuBieHne R=150 Om wu
MOJIKJIIOYEHHON K TeHepaTopy ¢ Mocie10BaTeIbHbIM BO30YKICHHEM, KOTOPBIH BpalaeTcs
¢ yactotol n=1450 o6/MuH U umeer MarHuTHBIM ToTok ®=0,02 BO, compoTuBieHUE
obmoTkH sikops 0,25 Om, 06MOTKH BO30Yk1eHHsI R=2 OM U MOCTOSHHYIO MalluHbI CE=4,2.
JIBuraTenb MapauleIbHOTO BO3OYKICHHMS HMEET CIEAYIOUIHe MaclOpTHBIE IaHHBIE:
HanpsokeHne Uyon=220 B, HOMuHanbpHBIH TOK luow=10 A, Tox BO3OYxkIeHUs 1,=2 A,
comnpotusiienue sikopsa Ry=1 Om. Uemy paBna 3/IC sikops?
JIBUraTenb CMEIIAHHOTO BO30YXJIeHUs paboTaeT oT cetu ¢ HampsbkeHuem U=220 B,
notpelsieT u3 ceTu MoiHocTh P=75 kBT, Tok B mapamensHoi 0OMOTKe BO30YKACHUS
1:=4,5 A u KIIJI n=89,5%. Onpenenuts notpediisiemMsblii Tk aBuraresns, JJC, HaBoIuMyo
B OOMOTKE SKOps, MOIIHOCTh Ha Bajly JIBUTATENs, BpalIalOIMii MOMEHT, €CIH 4acToTa
Bpaienus n=1500 o6/MuH, a conpoTusienue uenu sikops Ry=0,02 Om.
BoceMmunontocHsii Tpex@a3Hblii aCHHXPOHHBIN JBUTAaTEIh, 0OMOTKH KOTOPOT'O COEAMHEHbI
IO CXeME «3Be3]1ay, TOJIKIII0UEH K CeTH IMepeMeHHOT0 Toka ¢ HanpsbkerneM U=380 B. TIpu




HOMMHaJIbHON MoHOocTH Ha Baity P1=5500 BT, Bpamaromiem momente M=72,5 H'm u cos
¢=0,72 cymma noteps Y P=970 Bt. Onpenenuts notpedsiembrit Tok, KI1/1 u ckonbxeHue.

8. Jlns acHHXpOHHOTO ABUTATENS ¢ ()a3HBIM POTOPOM PACCUUTATH COMPOTUBIICHUE ITYCKOBOTO
peocTaTa, BKJIHOYaeMOro B IIENb pOTOpa I OOECHEYCHHS MAKCHMAaJbHOTO ITYCKOBOTO
MOMEHTAa, €CIIM aKTUBHOE compoTuBieHne poTopa R2=0,02 Om, HOMHUHAIIEHOE CKOJIBKEHUE
Suon=0,04, KpuTHYECKOE CKOJIbKEHUE Skp=0,22.

9. Ymucio map noJir0ocOB CUMHXPOHHOIO reHeparopa p=16. Onpenenurbs 4acTOTy BpalleHUs
MarHMTHOTO TIOJISl CTaTOPa, €CIIM 9acTOTa reHepupyemMoro Toka =50 I'm.

10. Tpexa3Hblif CHHXPOHHBIN IBUTATENb, OOMOTKH KOTOPOTO COCIMHEHBI B «3BE3/y», UMEET
AKTUBHOE M CHHXPOHHOE MHIYKTHUBHOE COIPOTHUBIICHUS Ha (pa3y, COOTBETCTBEHHO PaBHBIE
R=1 OM u X=10 OM. BpryuciauTe MOUIHOCTb, NOABOAUMYIO K aBuraremo, u I1C npu
koa(unmente momuoctu cos = 0,8, ecnu HanpspkeHue Ha 3axxuMmax auratens U=11000
B, a ok asurarens 1=60 A.

IIpouenypa oueHnBaHusi IK3aMeHa

DK3aMeH MPOXOAUT B (JOPME TECTHPOBAHUS MCIIOJIIB30BaHUEM SJIEKTPOHHOU cperbl Ims-
test. B coorBercTBUM ¢ pacnucaHueM (Tpa@uKoM MPOMEKYTOYHOW aTTECTAllMU) OTKPHIBACTCS
JIOCTYII K POXO’KICHUIO TECTUPOBAHUS JJIsl BCEX CTYACHTOB rpynnbl. CTyIeHTy NpeoCTaBIseTCs
nepBasi OMbITKA JITUTENBHOCTHIO B 40 MUHYT Ha pelleHre TECTOBOTO 3a/1aHus, cocTosmero u3 30
BonpocoB. [lociie 0TBETOB Ha TECTOBBIE 3a/1aHuUs, CTYIEHT 3aBepLIAeT NepBYIO NONbITKY. He meHee
yem uepe3 10 mocie 3aBepiieHus mepBoil MOMBITKH, CTYIEHTY MPEIOCTABIAETCS BTOPask MOMbITKA
JUTUTENTBHOCTHIO B 40 MUHYT Ha peleHne TeCTOBOTO 3a1anus, cocrosimero u3 30 Borpocos. [Tocne
OTBETOB Ha TECTOBBIC 3aJaHUs, CTYJIEHT 3aBepIlaeT BTOPYIO MOMNBITKY. [Ipu olieHke pemieHus
TECTUPOBAHUS YUUTHIBAECTCS HAWIIYUIIUN pe3yibTar.

Kpurepum ouenku:

OLIEHKAa «OTJIMYHO» BBICTABIISAETCS CTYJCHTY, €CJIM BBICTABIISETCS, IPH OTBETE HA
BOIPOCHI TPOJIEMOHCTPUPOBAJ TITyOOKHE 3HAHUS 110 TEOPETUUECKUM OCHOBAM AJICKTPUUECKUX
MallliH U anmnapaToB. 3aj1a4a — IPaBUIIbHO MIPOU3BEACH PacUeT, IPUMEHEHBI COOTBETCTBYIOIINE
(bopMyIIbl U eTUHULIBI U3MepeHus. [IpaBUIbHO BBITIOHEHA AIEKTPUYECKasi CXema ¢ yKazaHueM
3aJJaHHbIX TApaMETPOB, IIPU 3TOM HAWJIyUlllas NOMbITKA PEIICHUsI TECTUPOBAHUS
Xapakrepusyercs pe3ynbratoM Mmeree 50%;

- OLIEHKA «XOPOII0» BBICTABIISIETCS, €CIIU CTYACHT MPaBUILHO OTBETUII HA BOIIPOCHI M PEIINIT
3amayy. B osnextpuueckux cxemax jomymieHbl HapymeHuss 'OCTa, mpu 3TOoM Hawtyuiias
HOTIBITKA PELICHNS TECTUPOBAHMS XapaKTepU3yeTcsl pe3ysibTaToM He Huxe 71 — 84%;

- OLIEHKA «YyJOBJIETBOPHUTEIHHO» BBICTABIISETCS, €CIU CTYASHT OTBETWJI Ha BOIPOCHI, a
3aJady pels C OIIMOKaMM, MpU STOM HaWIydllas IMOMbITKA pPEIIeHUs TECTUPOBAHUS
xapakrepusyercs pe3ynbratoM He Huxe 50 — 70%;

- OIICHKA «HCYIAOBJICTBOPHUTCIBbHO» BBICTABIIACTCA, €CJIM CTYACHT HC CMOI' OTBCTHUTH Ha
BOIIPOCHI U HCIIPABUJIBHO PCHINWII 3a/1a1y, IIPHU 9TOM HaWJIy4dlllas IMOIbITKAa PCHICHUA TCCTUPOBAHUA

Xapakrepusyercst pe3ynbratoM He Huxe 50 — 70%;

HIkasa oueHMBaHMsI TECTUPOBAHUS HA YK3aMeHe

%0 BBINIOJIHEHNH 3aJAHNUA BaJs mo 5-0aabHo0I#I cucreMe

86 — 100 5

71 -84 4




50-70 3

meHee 50 2

IIpumepHasi TeMaTHKa KypCOBBIX padoT
1. Pacuer mapaMeTpoOB AJIEKTPUUYECKUX AIaAPaATOB;
2. Pacyer mapamMeTpoB aCHHXPOHHbBIE MAILIUH;
3. PacueT mapaMeTpoB CHHXPOHHBIEC MAIlNH;
4. Pacuet napamMeTpoB MalllMHbI IOCTOSSHHOTO TOKA.

3ajanus K KypcoBbIM padoTram
B xaxno# 3agade npenycmorpeno 50 BapuantoB. CBOM BapuaHT CTYAEHT ONpEACseT 10
MOCIICAHAM JIBYM H(paM HOMEpa 3a4eTHON KHWKKH WIHA CTYJEHYECKOro Omiiera, ecinu mudpa
npesbiiiaet ynciao 50, To HoMep 3aJaHusl OMPEeIIeTCsl IyTEM BBIYMTAHUS U3 TOCIEIHUX TBYX
ugp 3aueTHON KHKKU nudper S0 . McxomHbie TaHHBIC IO BapHAHTaM MPUBEIACHBI B TaOIUIIAX
BMECTE C YCJIOBUSMH 3a]1a4.

1. 3agaHue Ui BbINOJHEHHs pa3jesa no TpancgopMaTopam U yKa3aHus 10 ero
BbINOJTHEHH IO

Tpexdasupiii 1ByXOOMOTOUYHBIH TPEXCTEPKHEBOH TpaHCcHOpMATOp BKIIIOYEH B CETh C
HanpspkeaneM Un mpu cxeme coenuHeHuss oOMOTOK Y/Yy. BenuunHbl, XapakTepU3yOIIHe
HOMMHAJIBHBIN PeKUM paboThI TpaHchopmaTopa, mMpuBeaeHbI B Tabnuiie 1: momHas MOIIHOCTE SH,
nepBUYHOE JHHEHHoe HampspkeHue Uiy, BTOpUYHOE JHHEHHOe HampspkeHue Uiy, HampshKeHue
KOPOTKOTO 3aMbIKaHUs Uy; MOITHOCTh MOTEPh KOPOTKOTO 3aMbIKaHHs (P HOMUHAJIEHOM TOKE)
pxu. Kpome Toro, 3amanbl 3HaueHHs Toka Xxosnoctoro xona lo (B % ot Ijy), MouiHOCTh TIOTEPH
XOJIOCTOTO X0/1a Po , KO3()(PUIIMEHT MOIITHOCTH COS (P2 U XapaKTep HATPY3KH.

Tabnuua 1 - Jlannsle k 3agaue 1

Bapu | Sy, | Uiy, | Uz, | U, | lo, | Po, | Px | COS | Xapaxrep Harpysku
autel | kB | kB kB % | % | % Bt 02
A

1 2 3 4 5 6 7 8 9 10
1 25 10 0,4 45 3,2 125 | 690 0,9 AKTHBHO-UHIYKTHBHAS
2 40 10 0,4 4.7 3,0 180 | 1000 | 0,95 AKTUBHO-UHYKTUBHAA
3 63 10 0,4 4.7 2,8 265 1280 (0,85 AKTUBHO-UHYKTUBHAA
4 63 20 0,4 53 2,8 290 |1280 |0,80 AKTHBHO-WH/IYKTUBHAS
5 100 | 10 0,4 4.7 2,6 365 | 2270 |0,70 AKTUBHO-UHYKTUBHAA
6 100 |35 0,4 6,5 2,6 465 | 2270 |[0,75 AXTHUBHO-EMKOCTHAS
7 160 | 10 0,4 6,5 2,4 540 | 3100 (0,95 AKTUBHO-UHYKTUBHAA
8 160 |35 0,4 6,8 2,4 660 |3100 (1,0 aKTUBHAas




9 250 |10 0,4 6,5 |23 |780 |[4200 |09 AKTHBHO-UHAYKTHBHAS
10 250 |35 0,4 6,8 2,3 960 |4200 (0,88 AKTHBHO-UHIYKTHBHAS
11 400 |to 0,4 45 2,1 1080 | 5500 | 0,8 AKTUBHO-UHJIYKTHBHAS
12 400 |35 0,4 6,5 |21 |1350 |5500 |1,0 aKTHBHAs

13 630 |10 0,4 55 2,0 1680 | 7600 | 0,95 AKTUBHO-€EMKOCTHAs
14 630 |35 0,4 6,5 2,0 2000 | 8500 (0,9 AKTHBHO-EMKOCTHAS
15 63 20 0,4 5,0 4.4 390 [1280 0,85 AKTUBHO-UHIYKTHBHAS
16 160 | 20 0,4 6,6 4.0 730 |[2530 0,80 AKTUBHO-WHJIYKTHBHAS
17 250 |20 0,4 6,6 |[3,7 |1050 |3580 |1,0 aKTHBHAs

18 400 |20 0,4 6,2 |33 |1530 (5180 |1,0 aKTHBHAs

19 630 |20 0,4 6,4 3,2 2100 | 7340 0,88 AKTHBHO-UHAYKTHBHAS
20 1000 | 10 0,4 55 1,4 2450 | 12200 | 0,82 AKTHBHO-UHIYKTHBHAS
21 1000 | 35 0,4 6,5 1,5 2750 | 12200 | 0,89 AKTHUBHO-€MKOCTHAs
22 1600 | 10 0,4 55 1,3 3300 | 18000 | 0,91 AKTHBHO-UHAYKTHBHAS
23 1600 | 35 0,4 6,5 1,4 3650 | 18000 | 0,81 AKTHBHO-EMKOCTHAS
24 2500 | 10 0,4 6,5 1,0 4600 | 23500 | 0,78 AKTHBHO-UHIYKTHBHAS
25 2500 | 36 0,4 6,5 1,1 5100 | 23600 | 0,83 AKTHUBHO-EMKOCTHAS
26 25 10 0,4 4,0 3,0 120 | 680 0,80 AKTUBHO-UHIYKTUBHAs
27 40 10 0,4 45 3,0 170 | 970 0,90 AKTHBHO-€EMKOCTHAs
28 63 10 0,4 45 2,8 250 |1150 (0,80 AKTUBHO-UHIYKTUBHAA
29 63 20 0,4 5,0 2,8 270 |1150 (0,85 AKTHUBHO-€MKOCTHAs
30 100 | 10 0,4 45 2,5 350 |2200 (0,75 AKTUBHO-UHIYKTUBHAs
31 100 |35 0,4 6,5 2,5 450 | 2200 |0,85 AKTHBHO-UHIYKTHBHAS
32 160 |10 0,4 6,5 2,3 530 | 2900 (0,80 AKTHUBHO-EMKOCTHAS
33 160 |35 0,4 66 |23 |650 |3000 |1,0 aKTHBHAS

34 250 |10 0,4 6,5 2,3 750 |3900 (0,85 AKTHBHO-WH/TYKTUBHAS
35 250 |35 0,4 6,6 2,3 950 |3900 (0,85 AKTUBHO-UHYKTUBHAA
36 400 |10 0,4 45 2,3 1050 | 6400 | 0,80 AXTHUBHO-EMKOCTHAS
37 400 |10 0,4 6,5 2,1 1300 | 5400 | 0,90 AKTHBHO-UH/YKTUBHAS
38 630 |10 0,4 5,5 2,0 1600 | 7500 | 0,90 AXTHUBHO-EMKOCTHAS
39 630 |35 0,4 6,5 2,0 1900 | 8400 | 0,85 AKTUBHO-UHYKTUBHAA
40 63 20 0,4 5,0 43 380 |1250 (0,80 AKTHBHO-UHYKTUBHAS




41 160 |20 0,4 6,5 |40 |720 [2500 |0,85 | AKTHBHO-eMKOCTHas
42 250 |20 0,4 65 |36 |950 |3400 |1,0 aKTHBHAs

43 400 |20 0,4 6,1 3,4 1500 | 5000 | 0,82 AKTUBHO-UHJIYKTHBHAS
44 630 |20 0,4 6,3 3,1 2100 | 7300 | 0,75 AKTUBHO-WHIYKTHBHAS
45 1000 | 10 0,4 5,2 15 2450 | 12200 | 0,80 AKTHUBHO-EMKOCTHAS
46 1000 | 35 0,4 6,4 15 2700 | 12200 | 0,85 AKTHBHO-UHIYKTHBHAS
47 1600 | 10 0,4 55 1,3 3300 | 1900 | 0,85 AKTHBHO-UHIYKTHBHAS
48 1600 | 35 0,4 6,5 1,4 3650 | 18000 | 0,80 AKTUBHO-€EMKOCTHAs
49 2500 | 10 0,4 55 1,0 4600 | 23500 | 0,85 AKTUBHO-WHJIYKTHBHAS
50 2500 | 35 0,4 6,5 1,1 5100 | 23500 | 0,80 AKTHUBHO-EMKOCTHAS

Cooepoicanue 3a0anus

1 HavepTuth 3JIEKTPOMArHUTHYIO CXeMy Tpex(a3zHOro TpaHCPOpMaTopa W ONPEACTHUTH
HOMUHAJIbHBIE TOKH B 00MOTKax TpaHcdopmaropa L1y u g, pasnoe nanpspkenne oomorok Uigu
U2y, koapunrent tpanchopmaiuu GpazHbIX HAMPSHKEHUH K M TOK X0JIOCTOro xoaa lo B ammepax.

2 OnpenenuTh mapaMeTpsl CXeMbl 3aMemienns Tpancdopmaropa Ri, X1, Rz, X2, Ro, Xo.

3 TToctpouTts 3aBucumocts KI1/I Tpanchopmaropa ot Harpysku 1 = f() npu
COS (2 = const ¥ ONPEEIUTh ONTUMAILHYIO 3arPy3KY €ro Mo TOKY Ponr.

4 TlocTpouTh 3aBHCUMOCTh H3MEHEHUSI BTOPUYHOTO HANPSHKEHHSI OT U3MEHEHHS Harpy3Kd
AU = f() u BHemHOI0 Xapaktepuctuky Tpanchopmaropa Uz = f(B) mpu Ui= const u cos @2 =
const.

Ipumeuanue. I[lpu pemeHnHn 3agaddl BCe XapaKTEpHBIE BEIMYHMHBI Tpex(a3zHOTro

TpaHchopMaTopa ONpeseNaoT A1 OJHON (a3bl.

2. 3ajgaHue /151 BBINOJTHEHHS pa3/iesia N0 ACHHXPOHHBIM MalIMHaM cepun RA

TpexdazHblil aCHHXPOHHBIH JBUTATENb BKJIIOUEH B CETh C HAIPSKEHUEM Ux= 380B
Opd CXeM€ COeINMHEHHs OOMOTOK CTaropa B 3Be3[y. BenwmuuHBI, XapaKTepU3YIOIINe
HOMUHAJIBHBIA peXHUM pabOThI ABUraTeNsl, IPUBECHbI B TaOMIle 2. 10JIe3HAsi MOIIIHOCTh Ha Baly
Py; motpebunsiemslii Tok Iy; yacTora BpareHust poropa Ny; Kodpuiment MomuocTy CoS ¢y, KIT/I.
Kpome Toro, 3a1aHbl BEIMYMHBI TOKa X0JIOCTOTO XozAa lo, conmporuBieHne oOMOTKH cTatopa Rix
npu temnepatype 20°C, MOLTHOCTh HOTEPh XOJOCTOIO XO0Ja Po, MOIIHOCTh MOTEPbh KOPOTKOTO
3aMBIKaHHS Pxn TIPU TOKE OOMOTKH cTaTopa |y ¥ HampsHKeHUH KOPOTKOTO 3aMbIkaHust Uy.

Tabnuua 2 - JlanHble K 3agaue 2

0

BapuanT Py, la, A | Ny, M, %. | cos ¢ Ris, lo, A | po, BT | pxu, Ux, B
kBT 00/Mu Bt

Bl OMm
kBT H

1 2 3 4 5 6 7 8 9 10 11

1 3,0 7 1420 |81 0,81 1,83 2,5 200 440 60

2 4.0 9 1430 | 85,5 0,84 0,8 3,3 250 550 58




3 5,5 11 1450 |85 085 |0,59 |46 350 760 59
4 7,5 15 1455 |83 083 |039 |61 460 871 53
5 11 22 1460 |88,5 |086 (0,27 |80 530 1250 |60
6 15 29 1460 |90 087 (017 10,5 |[560 1670 |64
7 18,5 |35 1460 [905 (089 (015 (124 |720 1680 |54
8 22 42 1460 |91 0,88 |0,10 |16 930 2010 |51
9 30 59 1475 |91 0,86 (0,071 |21 1400 | 3500 |55
MpogonxkeHne Tabanubl 2
1 2 3 4 5 6 7 8 9 10 11
10 55 108,5 | 1440 |915 |084 |0,038 [36,5 |1620 |[4100 |46
11 75 149 1450 |90 0,85 (0,032 |475 |[2100 |7200 |61
12 2,2 5 960 78 0,74 (168 |27 145 550 86
13 3 7 960 79 0,79 |13 3,6 167 620 75
14 4 9 960 80 0,80 (123 |45 246 730 71
15 5,5 12 950 82 082 (0,73 |56 340 910 69
16 7,5 16 970 87 0,8 0,49 |58 445 1320 |81
17 11 23 970 885 (082 |034 |71 510 1570 |78
18 15 31 970 89 082 (030 |90 580 1750 |69
19 17 34,7 970 88 0,84 |02 11 620 2000 |65
20 22 45 970 87 084 (012 |17 930 2040 |52
21 30 59,5 | 970 91 0,84 (0,09 |18,7 |[1100 |2210 |44
22 40 78,5 | 975 91 0,85 |0,06 |23, 1300 | 3100 |49
23 55 108 960 89 0,87 (0,058 |27 1670 | 6000 |71
24 75 114 960 91 0,84 (0,034 |38,6 |[2240 |6400 |60
25 30 198 1450 |91 0,85 0,021 |63 3100 | 8650 |61
26 3,0 6,7 1435 |81 083 |130 |27 180 450 70
27 4,0 8,8 1430 |83 082 (0,81 |35 270 540 68
28 2,2 5,7 950 84 0,83 |[166 |26 140 410 70
29 3,0 7,6 940 81 0,79 (119 |34 230 435 66
30 5,5 11,5 |1450 |82 081 |0,58 |43 310 680 65
31 7,5 15,1 | 1450 |83 082 |0,38 |56 360 780 67




32 4,0 9,8 955 84 081 |114 |44 250 680 69
33 55 12,3 965 81 080 |0,72 |62 320 830 72
34 3,0 7,8 710 79 0,79 |142 |32 190 550 70
35 4,0 106 | 710 82 083 |103 |53 330 680 68
36 110 (22,0 |460 85 0,84 (0,28 |88 570 1200 |65
37 150 (29,3 |465 86 085 (021 |115 |720 1800 |66
38 7,5 6,5 970 82 0,84 (048 |61 390 980 67
39 110 (226 |975 83 083 |032 |84 550 1350 |64
40 55 136 | 720 81 081 (062 |71 430 820 70
41 7,5 17,7 | 730 82 083 |0,39 |85 500 1060 |72
42 18,5 |[35,7 |[1465 |86 085 (0,22 |140 |930 2200 |65
43 225 413 |1470 |87 0,86 |0,17 |18,0 |1340 |2600 |66
44 150 (30,0 [975 86 085 |0,24 |110 |650 2050 |68
45 18,5 (36,8 |[875 87 085 (0,19 |138 |750 2350 |66
46 110 (256 |730 84 0,83 |0,27 |13,0 |800 1600 |67
47 150 (32,0 |[730 85 084 (0,24 |16,5 |920 2250 |70
48 37,0 |688 |1475 |88 087 (0,13 |20,0 |1200 |4520 |69
49 55 100 1480 |89 0,88 |0,10 |350 |1900 |6050 |63
50 30,0 |56,0 |980 87 085 |0,13 |175 |1260 |3630 |67
Cooeporcanue 3a0anus
1 HauepTuTh 37eKTPOMAarHUTHYIO CXeMY aCHHXPOHHOTO JIBUTATEJIsl.
2 [TocTpouTs paboune xapakrepuctuku n, M, |, P1,m, cos ¢ = f(P2) u MmexaHn4eckyo

XapaKTEePUCTUKY ACHHXPOHHOTO JABUraTens n = f(M).
3. 3ananmue 1J151 BHINOJHEHHUS pa3/iesia M0 CHHXPOHHBIM MalIMHAM

Tpexda3Hblii CHHXPOHHBIM TeHEpaTOop BKIIOYEH B CETb M HArpyKeH CHUMMETPHUYHOU
Harpy3koil. 3HadeHHs BEJIMYMH B OTHOCHUTEIBHBIX €AMHHMIAX (0. €.), XapaKTepU3YIOLIUX
HOMUHAQJIBHBIA PEXHUM pabOThl IeHepaTopa, COCTABIAIOT HANpPsDKEHHE Ha BBIBOAAX OOMOTKH
cratopa Uy =1 o.e. 1 K03 PHUIIMEHT MOIIIHOCTH HATPY3KH COS ¢y (cM. Tabmuiry 4). Kpome Toro, B
TaONHMIe 3aJaHbl 3HAYEHHUS JPYTUX BEIUYMH B OTHOCHUTENBHBIX EIUHMIAX: aKTUBHOTO Ra m
MHAYKTUBHOTO X CONPOTUBIIEHUI 0OMOTKU cTaTopa MarHuToABmxKymien cuibl (MJIC)



IPOJIOJILHOM peakiuu skopst Fo mpy HOMHHAIBHOM TOKE CTaTopa W 3aaHHOM 3HAYCHUH COS Py
Harpy3ku. [1o yCIIOBHIO Tak)Ke 3a/laHa HOpMaJlbHas XapaKTePUCTHKA X0JIOCTOTO X0/1a TeHEpaTopa
(Tabmuia 3).

Tabnuna 3 - HopmanbHast XapaKTepHCTHKA XO0JIOCTOT0 X0/1a CHHXPOHHOTO TeHepaTopa

ls 0.e. 0 0,5 1,0 1,5 2,0
E,o.c. 0 0,53 1,00 1,23 1,30
Cooepaorcanue 3a0anus

1 HauepTHTh 3CKU3 MarHUTHOM CUCTEMBI U IIOCTPOUTH BEKTOPHYIO quarpammy [lotee mis
pexXrMa HOMHUHAJIBHOW Harpy3ku rereparopa. Onpeaenuts 1o auarpamve [loThe MOBBIIICHUE
HAaIPsDKEHHS TIPU TTOJTHOM cOpoce Harpy3KH reHeparopa.

2 Tloctpouth ¢ mOMOLIbI BeKTOpHOH auarpammbl [lothe BHemHoOI0 U=f(I) u
perynupoBounyto I = f(I) XxapakTepucTHKU CHHXPOHHOTO T'€HepaTopa Mpu 3aJaHHOM 3HAYCHUH
COS Py

Tabmuna 4 — JlanHble 171 TOCTPOSHUS HOPMAITBHON XapaKTEPUCTUKH XOJIOCTOTO X0/1a
reHeparopa

Negapuanra |1 |2 3 4 5 6 7 8 9 10 |11 |12 |13 |14

apaMmeTpbl
Ra 0.e. o, (0000000000 (0000|0000 (0000|000 |00
03 |5 2 2 2 3 4 5 6 5 4 3 2 6
Xs 0.€. o, (01(01(01(01 )00 (01(011|01|01(0100 0101
11 |4 2 3 0 9 1 3 2 4 1 9 0 3
Fa0.e. o, (08|06 |07 (08|07 |08 |07 (08]07 (08 (0708 [0,7
72 |3 8 0 5 5 2 3 3 4 4 5 5 6
Cos gu o (09|08 0807|0808 |08 (09|07 |08 (08|07 (08

Ne papmanra |15 |16 |17 |18 |19 |20 |21 |22 [23 |24 |25 |26 |27 |28

napaMmeTpsl

Ra 0.e. o, (00 (0000|0000 (00|00 |00 |00 (00 (00|00 |00
05 |4 3 2 3 4 5 6 4 5 3 2 3 4

Xs 0.€. o (01(01(01(01)01(00(01/01|01(01(01/01 )01




Fa0.e. o, (07080708 |06 |09 (06090709 (07|07 (07
86 |7 7 8 8 8 0 9 1 0 0 2 5 8
Cos gu o {09|07}08 (07|08 |08 |07 (08108 (09 (08|09 (0,7
8 5 5 9 2 0 9 6 1 1
[Tponomxenne TadbmuIs! 4
Ne |29 (30 (31|32 (33|34 35|36 |37[38|39|40]|41|42
BapHaHTa
napameTpsl
Ra 0.e. o (0 1|0, 10, (0O, |O, [O, |0, |O, |0, |O, |O, |0, [0,
0502 |{03|04|05|02|03[04|05|02|03|04]|05]|02
Xs 0.€. o 1|0 (0,10, 10 |0, |O, |O, {O, |O, |0, {O, |O |O
13|14 15|10 |11 (12 |13 |14 |15|10|11 |12 |13 |14
Fa0.e. o (0 1|0 10, (O, |O, [O, |0, |O, |0, |O, |O, |0, [0,
81|65 |68 |71 |74 |77 |80 |67 |67 |73|76|79|82]|69
Cos gx o (0 |0, 10, (0O, |O, [O, |0, |O, |0, |O, |O, |0, [0,
8 [9 (7 |8 |75|8 (8|9 |8 |75|70|9 [8 |7
Ne apuanTa | 43 |44 |45 |46 |47 |48 | 49 | 50
napameTpsl
Ra 0.e. o, (0, 0,10, {0, |0, [O, |O,
03 (0405|0203 |04 05|04
Xs 0.€. o, (0, |0, 10, {0, |0, [O, |O,
15|10 (11|12 |13 (14|10 |11
Fa0.e. o, (0, |0, 10, {0, |0, [0, |O,
72 |75 |78 |70 |72 |75 |78 |81
Cos ¢u 0, |0, |0, |0, |0, |O, |O, |0,
8 |75|8 |9 (8 |9 |88




4.33uaﬂne JJISA BBINIOJIHCHMSA pa3aejaa mo MalmuHaM MOCTOSTHHOI'0 TOKa

DJIEKTPOABUTATEb MIOCTOSHHOIO TOKA C IMapauIeiIbHBIM (HE3aBHCUMBIM) BO30YXKICHHUEM
BKJIIOYCH B ceTh ¢ HampspkeHHeM Uy BennuuHbI, XapakTepU3yOIue HOMHHAIBHBIH PEXUM
paboThI IBUTATEIIS, IPUBEACHBI B TAOJHIIEC 7: MOJIE3HAS MOIIHOCTD Ha Baly P,; moTpeliseMblit
TOK |y, YacToTa BpalieHus AKops ny. Kpome TOro, 3a1aubl BEIMYMHBI COMPOTUBIICHHUS IIETTH SIKOPS
K, v neniu BO30y>k/ieHUs RB; BeIMYKMHA TOCTOSIHHBIX TOTEPh MOIIHOCTH Po U KPATHOCTH IIYCKOBOTO
toka asurareist Ky = I/ 1.

Tabmmua 5 - Jlannsie K 3aa4e 4 pa3zaena A MalluH MOCTOSIHHOTO TOKa Ha 0ase cepun 411

Bapuantsl | Py, kBt | Uy, B la, A Nw,00/M | Ry, OM | Rg,OM | Po, Bt Kn
u

1 2 3 4 5 6 7 8 9
1 1,5 220 9,0 3000 1,99 600 95 1,55
2 2,2 220 12,5 3000 1,03 712 135 1,4
3 3,2 220 17,5 3000 0,64 295 190 1,35
4 4,5 220 24,3 3000 0,35 280 310 1,45
5 6,0 220 33,0 3000 0,30 270 370 1,70
6 1,5 220 8,7 1500 2,45 470 86 1,6
7 2,2 220 12,0 1500 1,21 358 127 1,5
8 3,J 220 18,4 1500 1,03 298 181 1,65
9 4,5 220 25,4 1500 0,78 228 270 1,75
10 6,0 220 33,5 1500 0,47 132 360 1,55
11 4,5 220 25,2 1000 0,63 184 261 1,45
12 6,0 220 32,6 1000 0,49 158 348 1,4
13 8,0 220 43,0 1000 0,33 136 463 1,3
14 10,0 220 63,0 1000 0,33 85 630 1,2




15 12,5 229 78,0 1000 0,24 108 720 1,45
16 10,0 220 58,0 750 0,36 92,5 580 1,75
17 14.0 220 79,0 750 0,24 92 790 1,8
18 17,0 220 93,0 750 0,16 73,3 980 1,6
19 25 220 136 750 0,10 44 600 1,35
20 32 220 169 750 0,08 31,8 850 15
21 19 220 106 600 0,20 44 100 1,65
22 25 220 136 600 0,11 48,4 450 1,7
[Tponomkenue TabIUIBI 5
23 42 220 223 600 0,07 32,5 2430 1,35
24 55 220 287 600 0,04 28 3190 1,2
25 70 220 361 600 0,03 24 4060 1,4
26 15 220 9,0 3000 1,86 570 90 1,35
27 2,2 220 12,5 3000 1,00 690 125 1,30
28 3,2 220 17,5 3000 0,60 280 180 1,15
29 4,5 220 24,3 3000 0,32 270 290 1,30
30 6,0 220 33 3000 0,29 260 350 1,55
31 15 220 8,7 1500 2,35 460 83 1,20
32 2,2 220 12,0 1500 1,18 348 117 1,35
33 3,2 220 18,4 1500 1,01 286 171 1,40
34 4.5 220 25,4 1500 0,76 220 260 1,55




35 6,0 220 33,2 1590 0,45 127 350 1,50
36 4,5 220 25,2 1000 0,61 181 253 1,40
37 6,0 220 32,6 1000 0,48 152 453 1,25
38 10,0 220 63 1000 0,29 84 590 1,35
39 12,5 220 78 1000 0,23 103 690 1,30
40 10,0 220 58 750 0,34 89 562 1,55
41 14,0 220 79 750 0,23 88 770 1,50
42 17,0 220 93 750 0,17 72 965 1,30
43 25,0 220 136 750 0,11 45 1560 1,

25
44 32,0 220 169 750 0,09 33 1880 1,

35
45 19,0 220 106 600 0,21 42 1080 1,50
46 25 220 136 600 0,12 51 1480 1,45
47 42 220 223 600 0,03 31 2410 1,25
48 55 220 287 600 0,04 26 3070 1,20
49 70 220 361 600 0,03 23 3980 1,25
50 14 220 79 750 0,21 89 762 1,35

Cooepoicanue 3a0anus

1. BeIuepTUTh IEKTPOMAarHUTHYIO CXEMY U JJIEKTPUYECKYIO CXEMY BKIIFOUEHHUS JBUTATEIIS,
OIPEIEIUTh  IIPEAEIBI
U3MEpHUTENIbHbIE MPUOOPHI U OLIEHUTH BETMYMHY CONPOTUBIICHHS ITyCKOBOT'O peocTara.

HU3MCPCHUA

QJICKTPHUICCKUX

BCJINYHH,

BBIOpATh

KOHTPOJIbHO-

2.0npenenuTs Al HOMHHAJIBHOTO pekuMa paboThl ABHUrateiss TOK fkops lgu M Tok
B030yxaeHus Ign; mpotuso - DJIC o6MoTKHu sikopst Eu, 3I€KTpOMarHUTHYI0 MOIIHOCTH Poy 1




BpaIlaloLil MOMEHT My; a TakKe 4aCTOTY BpaleHUs AKOps No B peKUMe U1€aIbHOT0 X0JIOCTOrO
X0/1a.

3. [TocTpouTh MeXxaHUYECKUE XapaKTepucTHKH asurateiis N = f(M).
IIpumeyanus:

1. BausiHueM peakuuu sKopsi mpeHeOpeyb.

1. CompoTtuBieHus 0OMOTOK SIKOps U BO3OY>KICHHUsI, YKa3aHHbIE B 3aJJaHUH NIPU TeMIIepaType
O« = 20°C, npuBecTy K pacueTHO# Temmeparype Op = 75°C no popmyre 10 BTOPOro 3HaKa
IIOCJIE 3aIATOU

310
g el
235+ 0, (1)

Rpzs) =

Bo Bcex ClIydadax MoJib30BaTbCs NPUBCACHHBIMU 3HAYCHUSIMU COHpOTHBHeHHﬁ.

IIpuMepHBIe BONPOCHI K 3a1IIMTE KYPCOBO padoThI
Pacuem mpancghopmamopa (nepsas 3aoaua)

DJeKTpoMarHuTHas cxema Tpexdasnoro Tpanchopmaropa.
Koaddumuent tpanchopmarnumn.

[TapameTpsl CXeMbI 3aMeIIeHus TpaHnchopmaropa.
3asucumocts KII/] tpancdopmatopa ot Harpysku 1 = f(B).
T-o0pa3Has cxema 3aMelieHus Tpanchopmaropa.

[TocTpoenue 3aBucumoctu 1 = f(3).
I'paduk AUz = {(B).

NouhswnNe

Al (6mopas 3a0aua)

3amaHue A7 BBINOIHEHUS pa3/ieNia aCHHXPOHHBIM MaIlIiHAM.

HauepTuTh 3eKTPOMarHUTHYIO CXEMY ACHHXPOHHOTO JIBUTATEJISL.

PabGouue xapakrepuctuku n, M, 1, P1, n, cos ¢ = f(P2).

Mexanuueckas XapaKTepUCTUKa aCHHXPOHHOIO ABUratens n = f(M).

[TocTpoenne pabounx XapaKTEPUCTHK U MEXaHMUECKON XapaKTEPUCTHKH C TIOMOIIBIO

KpYTrOBOW JUarpaMMsl.

Kpyrosas auarpamma.

CkonbikeHue (S) Ha KPyroBOii iuarpamMe.

8. ormpezencHus KOAQPUIUEHTA MOITHOCTH COS¢ ACHHXPOHHOTO IBUTATEJISI TI0 KPYrOBOM
auarpaMme.

9. HauanbHbIil TyCKOBOI TOK 1 MOMEHT JBHTATEIIsI ONPEACINUTH [0 KPYTOBOH JHarpamMmme.

10. Mexanuueckas XapakKTepUCTHKa aCHHXPOHHOTO apurarens N=f(M) ¢ momoripto

KPYTOBOH JTHarpaMMmel.

agkrwpnE

N o

CI" (mpemobs 3a0aua)

1. Tloctpoenue BeKTOpHOU AuarpaMMsbl [1oThe 15 peskrnMa HOMUHAIBHOM HArpy3KH
reHeparopa.

2. BekropHas quarpaMma 3JeKTPOMAarHUTOABHKYIIUX CUJI CHHXPOHHOTO IreHepaTopa
(mnarpamma IloTwe).

3. Ilopsook nocmpoenus nuarpammbl [10Tbe CTPOSAT B OTHOCUTENBHBIX €AMHULIAX TS

oJTHOH (ha3wl TeHEpaTopa.

BHemHss xapakrepucTrka cHHXpoHHOTO reHeparopa U = f(1).

PerynupoBouHas XapakTepHCTHKa F€HEpaTopa.

ok



T (vemeepmas 3a0aua)

1. DnexTponBUTaTenb MOCTOSHHOTO TOKA C MAaPaUICIbHBIM (HE3aBHCUMBIM) BO30YXK/ICHUEM.

DJEeKTPOMAarHUTHAs CXeMa M AIEKTPUUECKasi CXeMa BKIFOUEHUS IBUTATEIS.

3. MexaHudeckre XapakTepUCTUKHU JBUraTessl ¢ HapajjiesIbHbIM BO30YKIEHUEM TIpU
Pa3IUYHbIX CONPOTUBIEHUSAX B LIENH SKOPA.

N

IIpouenypa oneHnBaHusi KypcoBoOi padoTsbl

[Ipy HamucaHuum KypcoBOM pPabOTBl CTYAEHT JOJDKEH IIOJHOCTBIO PACKphITh TEMY,
COONIIOCTM  JIOTMKY W3JI0KEHHs MaTepuaya, II0Ka3aTb YMEHHE JenaTb  0000IeHHs
JIEKTPOTEXHUYECKUX pacyeToB U BbIBOABI. KypcoBas paboTa moJKHA COCTOSITH U3 BBEACHUS,
OCHOBHOM YacCTH, 3aKJIFOYCHHUS, CIIMCKA UCIIOJIb30BAHHBIX UCTOYHUKOB U rpaduyeckoit yactu. Bo
BBEJICHUU aBTOP KPAaTKO OOOCHOBBIBAE€T aKTYaJbHOCTb AMCLUIUIMHBI U MCTOPHIO €€ pa3BUTHS,
CTPYKTYypy pa®oTsl M Aa€T 0030p MCHOJIb30BAaHHBIX MHCTOYHUKOB. B OCHOBHON wyacTu
BBITOJIHAIOTCS JIEKTPOTEXHUYECKHE pacdeThbl, COIVIACHO 3aJaHHI0; OCHOBHAS 4YacTb MOXET
COCTOATh M3 JBYX WM Ooiiee IiaB (pa3/ienoB); B KOHLE KaKJOI0 pasjesna JeNarTcs KpaTKHue
BbIBOJIbl. B 3aKi1t04eHNH MOJBOAUTCS UTOT BBIOJIHEHHOW pabOThI, U J€/1al0TCs OOIINE BBIBOBI.
B cnincke ucnonp30BaHHBIX MICTOUHUKOB YKa3bIBAIOTCS BCE MYOJIMKALMU, KOTOPBIMH MOJIB30BAJICS
aBTOp. B rpaduyeckoii yacTu mpeAcCTaBISAIOTCS BEKTOPHBIE JUArPaMMBbl TOKOB U HANPSDKEHUH K
COOTBETCTBYIOLUM pa3ziesiaM KypcoBOH pabOThl.

[Tpu oneHKe ypOBHSI BBINOJIHEHHSI KYpCOBOM pabOThl B COOTBETCTBUM C IOCTABICHHON
LENBI0 JJI JIaHHOTO BHUAA Y4eOHOW JeATeNbHOCTH, MOTYT KOHTPOJMPOBATHCS CIEIYIOLIHE
MOMEHTHI:

e yMeHHe paboTaTh ¢ 00BEKTaMM U3YyYEHMS, KPUTUUECKUMHU HUCTOYHHKAMHU, CIIPABOYHOM U

SHLMKIIONEINYECKOU JIUTEPATYPOI;

® yMeHHe COOMpaTh U CUCTEMAaTU3UPOBATh MPAKTUUECKUI MaTepual;
® YMEHHE CaMOCTOSITENIbHO OCMBICIATH MPOOIEMY Ha OCHOBE CYILECTBYIOIIMX METOJIUK;
YMEHHE JIOTHYHO ¥ TPAaMOTHO M3JIaraTh TEOPETUYECKUE MPEATIOCHUIKH, TPUMEHUTEIBHO K
KOHKPETHOH 3a/1ay4e;
e yMeHHe COOJII0IaTh CTPYKTYpa pacyeTHOM JesITeIbHOCTH;
® yMEHHE MOJIb30BaThCS II100albHBIMU HH(POPMAILIMOHHBIMU PECYPCaMU;
® YMEHHE II0JIb30BaThCS OCHOBHBIMU ITPUKJIAHBIMH IIPOrpaMMaMH.
Ouenka opopMiIeHUS TTOSICHUTEIHHOM 3aITUCKH:
1. Copepxanue paboTbI
2. Tlopsinok mpoBepeHus pacueToB MO TeMe 3aaHuUs;
3. Tlopsnok opopmieHHs UCTIOIb30BAHHBIX HCTOYHUKOB HHPOPMALIUH ;
4. OOweM u opopmieHue padOTHI;
5. TlomHoTa ¥ MPaBUIBHOCTH BBIBOJIOB IO BBIIOJIHEHHOH paboTe;
6. CootBercTBHe rpadudeckoro matepuana Tpedosanmsm ECK/I.
Onenka kauecTBa JOKJIaaa :
® COOTBETCTBHUE COAEPKaHUS T0KJIa/1a COAEPKaHUIO PabOTHI;
® BBIJIEJICHHE OCHOBHOM MBICITH paboThI;
® KauecTBO M3JIOXKEHUS MaTepHaa.
OTBeThI Ha IONIOJHUTENIBHBIE BOIIPOCHI

[To ka)xIOMy NMYHKTY BBICTaBJISIETCS OLIEHKA: 0(hOpMIIEHUE, MTOJTHOTA PELIEHUsI KypCOBOU
paboThl, 3ammra KypcoBoil pabGotbl. Ilo pesynabTaram OIEHOK HYHKTOB KYpPCOBOW pPabOTHI
ornpezensercs cpeaHee apupMeTHIecKoe 3HaUCHHE.

Kputepun BbICTaBIEHUS OLIEHOK:

— OLIEHKA «OTJINYHO» BBICTABJISIETCSI, €CIIU CpeHee apu(pMeTHIECKOe 3HaUCHHE OLIEHOK T10
TpeM napamerpam (opopmiIeHHE, TOTHOTA PELICHUs KypCOBOM paboThl, 3aliTa KypcoBOM paboThI
Y OTBETHI Ha MOCTYMHBIIIKE BOIIPOCHI) OOJIbINE WIH PaBHO 4,5;



— OILICHKA «XOPOIIIO» BBICTABIISIETCS, €CIH CpeHee apuPMETHIECKOe 3HAUCHHUE OI[CHOK 10
TpeM napameTpam (oopmiIeHHE, TOTHOTA PEIICHUS KYPCOBOU paOOThI, 3alIuTa KypCOBOM pabOThI
Y OTBETHI HA MOCTYMUBIIINE BOMPOCHI) OOJIbIIE WIH PaBHO 3,5, HO MeHbIIIE 4,5;

— OIICHKA «YOBIIETBOPUTEILHOY BBICTABIISICTCS, €CIIU CPeIHEe apuhMETHIECKOE 3HAaUCHNE
OIICHOK IO TpeM mapameTpam (odopmiileHHe, TMOJHOTa PEHIeHUS KypCOBOW paboThI, 3aluTa
KYPCOBOM paOOTHI M OTBETHI HA TIOCTYIUBIIKE BOIIPOCHI) OOJIBIIIE UM PaBHO 2,5, HO MEHbIIIE 3,5;

— OIICHKA «HEYJIOBJICTBOPUTEIHHO» BBICTABISETCS, €CIU CpefaHee apupMETHIeCKOoe
3HaYeHHUE OIEHOK IO TpeM mnapamerpaMm (odopmiieHHe, MOJHOTa PEUICHHUs] KypCcOBOW paloThI,
3aIuTa KypcoBor pabOThl M OTBETHI HAa TIOCTYIHUBIIKE BOTIPOCHI) MEHbIIIE 2,5.

IIIkajia oneHnBaHUsI KYPCOBOH padoThl

OneHka Onucanue

cpenHee apu(METHIECKOe 3HAUYSCHUE OIIEHOK 110 TPEM IapaMeTpam
(ohopmiieHME, MOTHOTA PEIICHUS KYPCOBOM pabOTHhI, 3aIuTa
KypCOBO#M pabOThI M OTBETHI HA MIOCTYITMBILIUE BOIPOCHI) OOJIBIIE HITH
paBHO 4,5

OT1ianyao

cpenHee apu(MeTHIECKOe 3HAUYCHUE OIIEHOK 110 TPEM IapaMeTpam
(obopmiieHHE, MOTHOTA PEIICHUS KYPCOBOM pabOTHhI, 3aIuTa
KypCOBOH pabOThI M OTBETHI HA MIOCTYITMBILIUE BOIPOCHI) OOJIBIIIE HITH
paBHoO 3,5, HO MeHbIIEe 4,5

Xopomo

cpeaHee apuMETHUSCKOE 3HAUCHUE OIICHOK I10 TPEM IapaMeTpam
(odopmiteHHE, TOTHOTA PEIICHHS KYPCOBOW pabOThI, 3aIlUTa
KypCOBOI pabOThI U OTBETHI HAa TIOCTYIUBIINE BOIPOCHI) OOJIBIIE UITH
paBHO 2,5, HO MeHbIIe 3,5

Y 10BIETBOPUTEIBLHO

cpenHee apupMeTHIecKkoe 3HaUeHUE OI[EHOK 10 TPeM MapaMeTpam
HeynosnerBopurenbHo | (0popMIIeHHE, TIOTHOTA PEIICHNs KypCOBOI pabOTHI, 3aIIUTa
KypCOBOi1 pabOThI M OTBETHI HAa MOCTYMHUBIIIKE BOMPOCH) MEHbIIIE 2,5




