OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKA30M PEKTOpa
oT «30» masg 2025 r. Ne 51

b1.0.33 DaekTpuyeckne MAIIMHbI

paboyas mporpamMma JUCIUIIIUHbI
CrennanpHOCTR/HampaBieHrne noarotoBku — 23.05.05 CucreMbl obecriedeHus IBHKEHUS TI0€3/10B
Crernuanu3anus/mpoduite — IIEKTPOCHAOKESHUE KEITE3HBIX I0POT
Kpanmuukanwst BeITycKHUKA — MH)KEHEp MyTel COOOIICHUS
®dopma u cpok 00yueHus — ouHas dhopma 5 1eT; 3aouHas ¢opma 6 et
Kadenpa-pazpaboTunk nmporpamMmsl — DIESKTPOIHEPTETUKA TPAHCIIOPTA

OO01was TpyZOeMKOCTb B 3.€. — 5 DopMbI IPOMEKYTOYHON aTTECTALUH

Yacos o yaebrOMYy 1uiany (YII) — 180 ouHas popma oOydIeHU:
9K3aMeH 4 ceMecTp, KypcoBas paboTa 4 cemecTp
3ao4Has popma oOydeHuUs:
9K3aMeH 3 Kypc, KypcoBas pabota 3 Kypc

Ounasi ¢popma o0yyeHUst PacnpesesieHne 4acoB AUCHHUILINHBI N0 ceMecTpaM
Cemectp 4 Hroro
Bun 3ansaruii Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 68 68
3aHATHH/
B T.4. B popme ITIT*
— JICKITUH 34 34
— IIpaKTHYECKUe (CEMUHAPCKUE) 17 17
— n1abopaTopHBIE 17 17
CamocrosiTesibHasi pagoTa 76 76
JK3aMeH 36 36
Hroro 180 180
3aouynas ¢opma o0yueHust PacnpenesieHue 4acoB JUCUHMILVINHBI 10 ceMecTpaM
Kypce 3 Hroro
Buj zansatui Yacos o VII Yacos no YII
AyIuTOpHAasi KOHTAKTHAs
pa6ora no BuaaM yueOHbIX 16 16
3aHATHI/
B T.4. B popme ITIT*
— JIEKIIUH 8 8
— TIpaKTHYECKHe (CEeMUHAPCKUE) 4 4
— nabopaTopHbIe 4 4
CamocrosiTe1bHast padora 146 146
JK3amMeH 18 18
Hroro 180 180
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

009B9D93267016946D4792FA33A1E1FAES ¢ 22 anusaps 2025 r. no 17 anpens 2026 r.Mognuce

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenanbHOCTH 23.05.05 Cuctembl obecrieueHHs] TBUKEHUS TTOE3/I0B, YTBEPKICHHBIM [Iprukazom
Muno6puayku Poccuu ot 27.03.2018 1. Ne 217.

[Mporpammy coctaBui(u):
K.T.H., noueHT, B.B. I'acenpHuK

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenaHuu kadeapsl « IJIEKTPOIHEPTETHKA TPAHCIOPTay, TPOToKoI oT «20» mas 2025 1. Ne 9

3aB. kadeapoii, KaH/l. TEXH. HAYK, JOICHT B.A. Tuxomuposn



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

(opMupoBaHHE y CTYZCHTOB TBEPIBIX 3HAHWN M YMEHHH B OOJIACTH TEOPHH M TPAKTHKH MPUMEHEHHS

1 JIEKTPHYECKUX MAIIUH HEOOXOIMMBIX B TIPO(ECCHOHANBHON AEITEIHHOCTH CIIEIHAINCTA IT0 TEXHUIECKOM
SKCIUTyaTaIllil CUCTEM OOECTICUCHNUS IBIKCHHUS TI0E3/J0B
2 0a30Bast MOATOTOBKA JUIsl YCIIEITHOTO OCBOCHHUSI CIICIIHMATBHBIX JUCIUILTHH

1.2 3agaum JMCHUIIHHBI

u3ydeHHe (HU3MYECKUX OCHOB pPAOOTHI JIICKTPHUECKHX MAIIWH, HPUMEHSEMBIX Ha MNPEANpPUSITHAX

1 JKEIIE3HOIOPOIKHOTO TPAHCIIOPTA B CHCTEMaxX 00eCTIeYeHNUs IBIKCHHUS TI0€3710B

2 M3Y4Y€HHE METOJIOB pacuera CTaTHUYECKUX U JMUHAMHYECKUX PEKHMOB palbOTHI SJEKTPUUECKUX MAIIUH
CHCTEeM 00CCIICUCHHS ABUKCHHUS MTOE3/I0B

3 OCBOEHHE METOJOB MOJATOTOBKU U MPOBEJEHUS SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN Pa3IUYHBIX PEKUMOB

paOOTHI AMEKTPUUYCCKUX MAITUH CUCTEM O00CCIICUCHHUS IBIIKCHHS TTOC3/I0B
1.3 Ilesi> BoCHMTaHNS M 321241 BOCIIUTATEIbHOI PadoThl B paMKaxX TUCHUILINHBI

[IpodeccrnoHanbHO-TPYOBOE BOCTIUTAHNE 00yUJaOIINXCs

Lens npodeccroHanbHO-TPYAOBOTO BOCHHUTaHUS — (POPMHUPOBAHUE Y 00yUarOLUIMXCsl OCO3HAHHON NMpodeccHOHAIBHON
OpHEHTALMH, TIOHMMaHMsI OOILIECTBEHHOTO CMBICIA TPyAa W 3HAYMMOCTH €ro it ce0sl JMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOI'O M TBOPYECKOrO OTHOLICHUS K OyIylieidl nesTelbHOCTH, NMPO(QECcCCHOHATBHOW 3THKH, CIIOCOOHOCTH
NPEABUACTh W3MEHEHHS, KOTOPbIE MOI'YT BO3HHKHYTH B NMPO(ECCHOHAIBHOW NESATENbHOCTH, U YMEHUIO paboTath B

I/ISMCHéHHLIX, BHOBb CO3JJaHHBIX YCJIOBHUAX Tpyaa.

Lens nocTUraeTcs Mo Mepe peleHns B EANHCTBE CIEAYIOIMUX 3a/1a4:

— (popmMupOBaHHE CO3HATENHLHOTO OTHOIIECHHS K BRIOpaHHOI mpodeccun;

— BOCIIUTaHUE YECTH, TOPAOCTH, JTIOOBH K MPOGECCHH, CO3HATEIHFHOIO OTHOLICHUS K NMPO(ECCHOHATBHOMY IONTY,
MTOHMMAEeMOMY KaK JIMYHAsI OTBETCTBEHHOCTh M O0SI3aHHOCTD;

— (popmupoOBaHKE NICHXOIOTHH NpodeccroHana;

— ¢opmupoBanue MpoeCCHOHATBHOMN KYIBTYPBI, 3ITUKU IMPOPECCHOHATLHOTO OOIICHUS;
— (hopMUpOBaHUE COIUATBLHON KOMIIETCHTHOCTH U JAPYTUE 3a/1a4M, CBA3aHHBIC C UMHKEM MPOGECCHU U aBTOPUTETOM

TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ bnok 1. Juctumnuael / O6s3aTeNnbHas 4acTh

2.1 IucuMnJMHbI ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSI H3yYeHHe JAHHOM M CHMIIIMHbI

1 ‘ b2.0.01(Y) YueOHas - 03HaKOMUTEIbHAs IPAaKTHUKA

2.2 JIucuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JaHHOM IMCUHUIIMHbI
HEe00X0IMMO KaK MpeAlIecTBYIOIIee

b1.0.37 Teopetndyeckue OCHOBBI aBTOMATUKH M TEJIEMEXaHUKU

b1.0.45 Peneitnas 3amura

B51.0.46 DnexrpocHaOXeHHE HETATOBBIX IMOTPeOUTENEH

b1.0.47 ABromatn3aiisi CHCTEM JIEKTPOCHA0KEHUS

Bb1.0.50 Teopus 37eKTpHUECKON TSTU

B52.0.02(IT) ITpou3BoACTBEHHAS - TEXHOJIOTHUYECKAs MPAKTHKA

~NogsWN

b3.01(/1) BeinonHenune BbIMyCKHOW KBATU(PHUKAIIMOHHONW pabOTHI

3 IIJIAHUPYEMBIE PE3YJIbTATBIOBYUYEHMUS 11O JUCIHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

Koa n
HAMMEHOBaHHe
KOMIIETEHIMH

Koa u HauMeHoBaHune
HHANKATOPA T0CTHKEHUSI
KOMIIETeHIM U

Ilnanupyemble pe3yJbTaThl 00yUYeHHs

TIK-1 Criocoben
OpFaHI/I3OBI)IBaTB nu
BEITIOJTHATH PaOOTHI

[K-1.1 [Mpumensiet 3HaHUA

3HATh: TCOPUIO MAHUTHBIX U DJICKTPOMArHUTHBIX nonei/i,
KOHCTPYKIIUIO 3JICKTPUICCKHUX MAIlIUH, (I)I/I3I/IKy pa6OTLI MalInH
MOCTOAHHOI'O TOKA, aACHHXPOHHBIX U CUHXPOHHbIX MAlllWH,

(TeXHOJIOTHYECKHE . TpaHcGOpMaTOPOB; CIIOCOOBI AIMEKTPOMEXAHUIECKOTO
YCTPOMCTBA, IPUHIIHIIA
MIPOIIECCHI) TI0 o peoOpa3oBaHus YHEPTUH; GUNKY HArpeBa U TEXHOJOTHIO
JCHCTBUS, TEXHUIECKUX
MOHTaXY, OXJIAXKICHHSI DIIEKTPHUYCCKUX MAIlHH
XapaKTePUCTHK U = =
IKCILTyaTaIUH, COHCTDVKTHBHBIX YMeTh: ¢ yIETOM XapaKTepUCTHK, TAPaMETPOB U YCIIOBHIA
TEXHUYECKOMY Py . PpaboTHI 3JTEKTPUYSCKUX MAIIUH IPUMEHSTh U JKCILTyaTHPOBATh
0COOCHHOCTEH OCHOBHBIX
00CITy>)KUBaHUIO, o HMX B cUCTeMax 00eceyeHns ABIKEHUS [T0e3 0B
3JIEMEHTOB, Y3JI0B M YCTPONCTB -
PEMOHTY | Bnamets: MeTomamu BEIOOpa B pacyéra 3JMEKTPUICCKAX MAIIUH
CHCTEMBI 00eCTICUCHHUS
MOJCpHU3AIUHN CHCTEM 00eCIIeUeHUs IBUKCHUS TTOE3/I0B; OIBITOM
JABHKCHUS I10€310B
0OBEKTOB CHCTEMBI 9KCIEPUMECHTAIBHOTO OTPEICICHUS XapAKTEPUCTUK
obecrnieueHus ANEKTPUYCCKUX MAITHH CUCTEM O00CCIICUCHUS IBHKCHUS

JBHXKCHHA IIOC310B

10€310B




Ha OCHOBE 3HAHUH
00 0COOEHHOCTSIX
(yHKIIMOHUPOBAHUS
€€ OCHOBHBIX
3JIEMEHTOB K
YCTPOMUCTB, a TaK e
TIPaBHII
TEXHUYECKOTO
o0ciTy)KUBaHUS U
peMoHTa

4 CTPYKTYPA U COAEPXAHUE JUCHUIIJIMHBI

Kon

HaunmeHoBaHue pa3aesioB, TeM H
BH/I0B padoT

Ounas gopma

3aounas gopma

Cemectp

Yacel

Jlek

Ip | JIad

Ccp

Kype

Yacel

Jlek | IIp | JIa6

Ccp

*Kon
HHIMKATOpPa
JIOCTHIKEH U

KOMIIETeHIIMH

1.0

Pa3zgen 1. Ob6mue Bompochl
3J71eKTPOMEXaHNYeCKOro
npeoOpPa3oBaAHUA JHEPIrUH.

11

Benenune. llens m 3amaum
Kypca. TeHmeHIMHN pa3BUTHA
ANEKTPOIHEPTETUKHU 51
3HAYEHHE AIEKTPIUYECKUX
MaIluH Ha
KEIEIHOJOPOKHOM
TpaHCIIOPTE H B
TIPOMBIIIIJIEHHOCTH.
OCHOBHEIE MOHATHUS U
OTIpe/IeIICHUSI.
Knaccugukarus
SIEKTPUUYECKUX MaIlUH.
DIeKTpOMeXaHUIECKOe
npeobpa3oBaHue SHEPTHH.
punumn IEUCTBUA Hu
KOHCTPYKIHUS 3JICKTPUIECKUX
MallliH U TPaHC(HOPMATOPOB.
Martepuansl IpUMEHsEMbIE B
AJIEKTPUUYECKUX MaIllHAaX.

/JTex/

3/3uMHsIs

IK-1.1

1.2

Knaccudpukarms oTeph
SHEPTHH B  JJICKTPUUCCKUX
MaIInHaX u
TpanchopMaTopax.
Koadpunumenr MOJIE3HOTO
JICHCTBUS U €r0 3aBUCHMOCTD
oT Harpy3ku. HarpeBanue u
OXJTAXKICHUE DJICKTPUUCCKUX
MAIIFH. Crioco6b1
OXJTAXICHUS DJICKTPUICCKUX
MamvH. Brimsaue HarpeBa Ha
JOJTOBEYHOCTh u
HAJICKHOCTh  JJCKTPUICCKUX
MalliH U TPaHCHOPMATOPOB.
/J1ex/

3/3uMHsIs

[K-1.1

13

«KoHCTpYKIIMST W TPUHIIHIT
neicTBUsS MaIluH
ITOCTOSTHHOTO TOKa,
TpaHchopMaTopa ¥ MalluH
MIEPEMEHHOTO TOKa»
ITpocmoTp o0yJarotero
¢unpma. Pazbopka u cOopka
peanbHbIX Mojenei
JIBUTATENEH 17§
TparchopmaTopony /J1ad/

3/3uMHsIs

IK-1.1

2.0

Pa3nen 2. MamuHbI




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

Hp | Jla6

CP

Kype

Yacsl

Jlek

Ilp

Jlad

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

MOCTOSIHHOT O TOKA
(reHepaTopsbI U IBUTATEH).

21

OOmmie  BOMPOCHI  TEOPHH
IIEKTPUUECKHUX MaliuH
MIOCTOSTHHOTO TOKa.
OcobenHocTH NPUHIUITA
paboTBl M KOHCTPYKIHH
MalllMH IIOCTOSIHHOTO TOKa.
MarHuTtHas 1enb, MarHUTHOE
HoJIe  BO3AYIIHOTO 3a30pa MU
3yOmoBoi 30HBL.
HamarundnBarommue CHUJIBI
CeplieyHHKa SIKOpsi, MOJIIOCOB
u spMa. Ilonnas
HaMarHu4yuBawlInasg cujia Hu
MarHuTHas XapaKTCpUuCTHUKa
MaruHsl. /JIek/

3/3uMHSIs

IK-1.1

2.2

C SIKOPS u
JNEKTPOMArHUTHBIA MOMEHT.
OcHOBHBIE
3JIEKTPOMarHUTHbIE Harpy3Ku
U MallMHHAs IOCTOSHHAs.
BuusHue — reomerpuyeckux
pa3MepoB  Ha  TEXHHKO-
SKOHOMHYECKHE IOKa3aTeIn
MamuHbl.  Peaknus sxopsd u
ec BUABL. BiusgHue peaxuun
SIKOPSL Ha OCHOBHOH
MAarHUTHBI TOTOK MAIIWHBI.
Hanpsoxenns MEXIy
KOJIJIEKTOPHBIMH IJIaCTUHAMH
u KOMIICHCAI[OHHAS
obmortka. /Jlex/

3/3uMHsIs

212

IK-1.1

2.3

PIP /Cp/

14

3/3uMHSIS

IK-1.1

24

KommyTanust. IIpupona
IIETOYHOTO KOHTaKTa.
Hckpenne Ha KOJUICKTOpE.
IIpouecc KOMMYTAIUH.
DNEKTPOABUKYIIINE CHUIIBI B
KOMMYTHPYEMOH CEKIUU.
OmnpeneneHue  peakTUBHON
SAC. CnocoObl yIydlIeHUs
KOMMYTAIHH.
KomMyrannonHas — peakius
SKOpsl.  DKCIIepUMEHTAIbHAs
npoBepKa M HACTpoiiKa
KoMMyTanuu. /Jlex/

3/3uMHsIs

[K-1.1

2.5

OOmue CBEJCHHS o
reHepaTropax  IOCTOSIHHOTO
TOKA. I'eneparopst
HE3aBHCUMOTO BO30YXICHHUSI.
I'eHeparopsl mapaeNIbLHOTO
BO30ykneHHs. [ eHepaTopsl
TMIOCIIE/I0BATENILHOTO
BO30yxneHHs. ['eHepaTopsl
CMEIIAaHHOTO  BO30YKIEHHS.
[MapannensHas pabora
TEHEPaTOpOB  MOCTOSIHHOTO
ToKa. /JIex/

3/3uMHsIS

IK-1.1

2.6

Ilyck JBUTaTenei

3/3uMHsIs

[K-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

Hp | Jla6

CP

Kype

Yacsl

Jlek

Ip | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

IIOCTOSIHHOT'O TOKA.
PerynupoBanue BpalneHUs H
YCTOWYUBOCTH paboThI
JBUTATE. JBurarenu
HE3aBHCHMOTO u
napauienbHOrO
B030yxneHwusL. /JIex/

2.7

JBurarenu
MOCJIEI0BATEIILHOTO
BO30YXKIICHHUSL. JBurarenu
CMEIIAaHHOTO  BO30YKICHHS.
OcoOeHHOCTH ~ KOHCTPYKIIHU
TATOBBIX ABurareieii. Pabora
IBHUTATEJIE Ha OIWH Ball.
/Jex/

3/3uMHSIs

IK-1.1

2.8

«MammnHa ITOCTOSTHHOTO TOKa
¢ HE3aBHCHUMBIM
BO30YXKICHHEM. Pacuer
CTaTHYECKUX XapaKTEPUCTHUK
MIIT HB B jaBurarenbHOM
pexume. /TIp/

3/3uMHSIs

IK-1.1

2.9

J1ab. pabota Ne 2.
«HccnenoBanne  OCHOBHBIX
XapaKTEepUCTUK  TeHeparopa
ITOCTOSTHHOTO TOKa.
HccnenoBanue paboTsl,
CHSTHE O3KCIIEPUMEHTAIbHBIX
JAHHBIX u MOCTPOCHHE
XapaKTEPUCTHKH  XOJIOCTOTO
Xoja, BHCIIIHEH u
PeryIupoOBOYHOM
XapaKTEepPUCTUK  TeHeparopa
ITOCTOSTHHOTO TOKa c
HE3aBUCHMBIM
B030YyxneHueM. /J1ad/

2/1

3/3uMHsIs

212

IK-1.1

2.10

«MamuHa NOCTOSIHHOTO TOKa
c HE3aBUCHMBIM
BO30YyKIEHHEM) Pacuer
CTaTUYECKUX XapaKTePHCTUK
MIIT HB B TOpPMO3HBIX
pexxumax. /IIp/

3/3uMHSIS

IK-1.1

2.11

JIab. padora Ne 3. «M3ydeHue
JIBUTATEISl TIOCTOSHHOTO TOKa
c HE3aBHCUMBIM
BO30YXKIICHHEM. Crioco0s1
Mycka W PEeryJMpoBaHUA
CKOPOCTH BpAIICHUS SKOPSI».
HccnenoBanue  pa3auyHbIX
PEKUMOB nycka u
TOPMOKEHHS JIBUTATEIs
MOCTOSTHHOTO TOKa c
HE3aBHCUMBIM
BO30Yy’K/IEHHEM, TIOCTPOCHHE
XapaKTEepPUCTUK M JHarpaMm.
/J1a6/

2/1

3/3uMHsIs

IK-1.1

2.12

«MamHa TTOCTOSTHHOTO TOKa
¢ MOCJIEI0BATEIbHBIM
BO30YXKIICHHEM» Pacuer
CTAaTUYECKHX XapaKTEePHCTUK

B JIBUTAaTEIbHOM  PEXHMe.
Mp/

3/3uMHSIS

IK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

Hp | Jla6

CP

Kype

Yacsl

Jlek

Ip | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

2.13

J1a6. pabora Ne 4.
«UccrnemoBaHne  OCHOBHBIX
XapaKTePUCTUK  JBUraTelis
MIOCTOSTHHOT'O TOKa c
HE3aBUCHMBIM
BO30YXKICHHEM.
UccnenoBanne paboTsl,
CHATHE DKCIEPHMEHTAIBHBIX
JaHHBIX ¥ HOCTPOCHHE
pabounx XapaKTePUCTHK
JIBUTATENS TIOCTOSHHOTO TOKa
c HE3aBHCHUMBIM
B030YyxaeHueM/J1ab/

3/3uMHSIS

IK-1.1

2.14

«MalmHa NOCTOSHHOTO TOKa
c MOCJIE/I0BATENILHBIM
BO30YXKICHHEM» Pacuer
CTaTHYECKUX XapaKTEPHCTHK
B TOPMO3HBIX pexumax /IIp/

3/3uMHsIs

IK-1.1

2.15

J1ab. pabota Ne 5.
«M3yuenue JIBUTaTels
MIOCTOSTHHOTO TOKa c
MOCJIEI0BATEIILHBIM

Bo30OyxkneHueM. Ilyck u
CHOCOOBI peryJMpoBaHus
CKOPOCTH BpallCHUs SKOPS
npuratens». IIprobGpereHue
HAaBBIKOB [0  YIIPaBJICHUIO
paboToii JIBUTATEIS
MOCTOSTHHOT'O TOKa c
MOCIIEI0BATEILHBIM

B030YyxneHueM. /J1ad/

3/3uMHsIs

IK-1.1

3.0

Paznen 3.
TpancdopmaTopsl,
aBToTpancgopmaropsl,
cnenuajbHbIe
TpaHc(opMaTophbl.

3.1

[punuun pelcTBUs U BUIBI
TpaHc(opmaTopos.
MarauTonpoBo/Is!
TparchopmaTopoB. OOMOTKH
TpaHcdopmaropoB. Cxembl U
TPYIIIbI COEIMHEHUI
00MOTOK  TpaHc(hOpPMAaTOPOB.
OneMeHTHl KOHCTPYKIMH U
CHOCOOBI OXJIXKACHUS
MAaCIISTHBIX
TpanchopmaTopoB. /JIex/

3/3uMHsIs

[K-1.1

3.2

CxeMbl 3aMCIICHUS
TpaHcdopMmaTopa. Pabota
TpaHcopmaTopa o1
Harpy3Kom. duznyeckue
yCIIOBHS pabOThI, BEKTOPHBIE
u JHEpPreTUYECKue
JUarpaMMBl. Wzmenenue
HATIPSKCHUS
TpaHcdopmaropa.
PerynupoBanue HampsiKeHHS
TpaHcdopmaropa.
Koaddrmnent T10JIE3HOTO
neicTBus  Tpancdopmatopa.
/J1ex/

3/3uMHsIA

IK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

Hp | Jla6

CP

Kype

Yacsl

Jlek | Hp | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

3.3

JIa6. pabGora Ne 6. «M3yuenue
TIpeAEIbHBIX PEKUMOB
paboTsI 0JIHO(Aa3HOTO
TparchopmaTopa»
Hccaenosanue
TpaHchopmaTopa B KpalHUX
XapaKTEepHBIX pexuMax
paboThl, CHATHE IMapaMeTpoB,
pacuer u MIOCTPOCHHE
BHEITHEH XapaKTepUCTUKH H
3aBUCHMOCTHU KITI
TpaHchopmaTopa oT
Harpy3ku. /J1a6/

2/1

3/3uMHSIS

IK-1.1

3.4

«Pacuer pabounx
XapaKTEPUCTUK
TpanchopMaTopar Pacuer
BHEIIHE W  Harpy3o4Hou
XapaKTEPUCTUKU
onHO(a3HOTO
Tpanchopmatopa. /Tlp/

3/3uMHsIs

IK-1.1

3.5

JlabopaTtopnass pabora No 7
«MccnenoBanue paboTer
onHO(a3HOTO
TpanchopmaTopa moJ
Harpy3Kom». ITocTpoenue
OCHOBHBIX  XapaKTePHCTHK
TparchopmaTopa. /J1ad/

3/3uMHsIs

IK-1.1

3.6

«Pacuer JJIEKTPUYECKUX
rapameTpoB
TpanchopMaTopar Pacuer
KO3 uIIeHTa
TpaHchopMaImH,
KOd(ppUIHEHTa  TOJIE3HOTO
JCHCTBHSA, TEPBHYHBIX U
BTOPUYHBIX TOKOB "
HanpsDKCHUH, aKTHBHBIE U
pEaKkTUBHBIE COTPOTHBIICHUS
00MOTOK, HaIpsHKEHUs
KOPOTKOTO 3aMbIKaHHUs ¥ TOKa
xosoctoro xoxa. /TIp/

3/3uMHSIS

IK-1.1

4.0

Pasnen 4. AcuHHXpOHHBIE
MAIINHBI.

4.1

OCHOBHBIE ~ BHZIBI  MalIMH
MIEpEeMEHHOTO TOKa.
YeTpolcTBO M MPHUHLMII
JaercTBus ACHHXPOHHOU
MaIlIHBL. AcuHXpOHHas
MallvHa MpPHU HEMOJBIKHOM
poTtope. [IpuBenenue
pabouero mporecca
ACHHXPOHHOW MAaIIWHBI TpHU
BpamiaromeMcsi  porope K
paboyeMy rmpomeccy HpH
HETOABIKHOM poTope.
YpaBHeHust HaNpsKEHUN
ACUHXPOHHOM MallMHBI M HX
npeoOpa3oBaHHue. Cxembl
3aMelIeHUs ACHHXPOHHOM
MaruHbl. /JIex/

3/3uMHsIs

IK-1.1

4.2

DNIEeKTPOMAarHUTHBIH MOMEHT.
MexaHunyeckas

3/3uMHSIS

IK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

Hp | Jla6

CP

Kype

Yacsl

Jlek | Hp | Jla6

CPp

*Kon
HHAUKATOpa
JOCTHKEHUST

KOMIIEeTEHIUH

XapaKTePUCTHKA
ACHHXPOHHOTO JBUTaTEJIs.
ITocTpoenue KpyroBOH
OUarpaMMbl 110  JaHHBIM
XOJIOCTOTO XOJZla 1 KOPOTKOTO
3aMBIKaHHUS. Pa6oune
XapaKTePUCTHKH
ACHHXPOHHOTO JIBUTATEIA.
/Jlex/

4.3

JIab. pabora Ne 8. «3yuenue
u TIPOOHBIN IyCK,
HCCIleIOBaHNE PaboOTHl IpH
HOMMHAJIBHOM  HaIlpsHKCHHU
Tpex(ha3zHOTO ACHHXPOHHOTO
JABUTATCIIA C
KOPOTKO3aMKHYTBIM
POTOPOMY. Hccnenosanue
paboTh! ACHHXPOHHOTO
JABUTATCJIA, CHATHUC
PETYIUPOBOYHBIX
XapaKTEepPUCTHK, IOCTPOCHHUE
OCHOBHBIX 3aBUCHMOCTEH.

/J1a6/

3/3uMHsIs

IK-1.1

4.4

«Mammmuna IIEPEMEHHOTO
TOKaA. ACHHXPOHHBIN
JBUTATEIIb) Pacuer
MEXaHWIECKUX
XapaKTEePUCTUK B
JBUTATEIFHOM peskume. /TIp/

3/3uMHSIs

IK-1.1

4.5

JlabopaTtopnass pabora Ne 9
«HUccnenoBanue paboTsl
ACHHXPOHHOT'O JIBUTATEIS
npu MOHIKEHHOM
HAINpPSHKCHUU MTUTAHUSY.
Usmepenue OCHOBHBIX
XapaKTEePUCTHK
ACUHXPOHHOTO JABUTaTCIIsL
pu IIOHN>XKECHHOM
HamnpsHKeHUM M0 Harpy3KOMu.
/J1a6/

2/1

3/3uMHSIS

IK-1.1

4.6

«MarmrHa MIepEeMEHHOTO
TOKaA. ACHHXPOHHBIH
JIBUTATENb) Pacuer
MECXaHHYCCKUX
XapaKTepUCTHK B TOPMO3HBIX
pexnmax. /IIp/

3/3uMHsIs

[K-1.1

5.0

Pasgen 5. CunxpoHsblie
MAIINHBI.

51

YCTpolicTBO M HPUHIMNI
JaercTBus CUHXPOHHOI
MAIIIAHBL. Pabora
MHOTO()a3HBIX CHHXPOHHBIX
TeHepaToOpOB pu
CUMMETPUYHOU Harpyske.
OCHOBHBIE BUABI BEKTOPHBIX
JuarpamMm HaIpsHKEHUH
CHHXPOHHBIX  T'€HEPAaTOPOB.
ITocTpoenue BEKTOPHBIX
JUarpaMM  HamlpsDKeHHH ¢
y4eToM HaCBIIICHUSL.
CUHXpOHHBIE [JBUraTeNd U

3/3uMHsIs

IK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounas gopma

3aouHas ¢opma

*Kon

Cemectp

Yacsl

Hp | Jla6

Jlek CpP

Kype

Yacsl

HHAUKATOpa

Jlek | Hp | Jla6

JAOCTHKCHHUSA
KOMIICTCHIIHHU

CPp

KomrieHcaTopel.  Komebanus
CHUHXPOHHBIX MallIuH.
Cucrembl BO30YK/ICHHUS.
TpeboBanuss K cucTeMaM

BO30YXKIICHHSL.

52

Tema «Pacuer
3JIEKTPOMEXAHUUECKUX
napameTpoB CHHXPOHHOTO
JIBUTATEIIS Pacuer
PEaKTUBHOM  MOILIHOCTH U
PEe3yNbTUPYIOIUX TOKOB A0 U
ociie IO IKJTFOYCHHS
CHUHXPOHHOT'O JIBUTATEJIA,
MoMeHTOB Ha Bamy, KIIZ,
ko3(unreHTa  MOIIHOCTH.
Mp/

3/3uMHSIs

IK-1.1

6.0

Paznen 6. OCHOBBI

3JIeKTPONPUBO/A.

6.1

OcHOBBI 3JIEKTPOIPUBO/A.
OCHOBHBIE ~ ypaBHEHUS U
TIpaBHIIA. Cucrema
IO TYMHEHHOT O
peTyIUpOBaHUS
AIEKTPOIPUBOIOM
MIOCTOSTHHOTO TOKa. IIpocTteie
CHCTEMBI YIpaBICHUS
9JIEKTPONIPUBOJAMU B
KeJIe3HOJOPOKHBIX
JIOKOMOTHUBAX.

3/3uMHSIs

8 IK-1.1

7.0

Paznen 7. Hanaaka
JIEKTPUYECKUX MALIMH.

7.1

Hamanxa MaIlIiH
IIOCTOSIHHOTO TokKa. Hamamka
MallliH TIEPEMEHHOTO TOKa.
Hamanxa TparchopmaTopos.

3/3uMHSIS

5 IK-1.1

®dopma MIPOMEXKYTOUHOMN
aTTecTalMu — SK3aMeH

3/neTHss

IK-1.1

KontponsHas pabora

3/nmeTHsas

28 [K-1.1

Hroro vacos (6e3 yu€ta
4acoOB Ha IPOMEKYTOUYHYIO
aTTeCTaIINIO)

34 | 17 | 17 | 76

146

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsI IPOBEJEHUS

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEXKYTOYHOM

ATTECTAIIIMX OBYYAIOIIIMUXCH IO JUCHHUITVIMHE

(DOH)I OILICHOYHBIX CPEACTB MJId TIPOBCACHUA TEKYHUICTO KOHTPOJIA YCIECBAEMOCTH H HpOMC)KyTO‘-IHOﬁ
aTTeCTallMH 10 AUCIUILINHE odopMileH B BHe mpuioxeHns Ne 1 x paboueil mporpaMMe QUCHUIUINHBI M pa3MeIleH B
AJIEKTPOHHOH WH(POPMAITMOHHO-00Pa30BaTEILHON Cpelle YHHUBEPCUTETa, JTOCTYMHOW OOydJarmeMycst 4epe3 ero

JIMYHBIA KaOWHET

6 YHEBHO-METOANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

JUCHMIIIAHBI

6.1 YueOHas auTepaTypa

6.1.1 OcHoBHas TUTEpaTypa

Kom-Bo 3k3.
bubnuorpadudeckoe onucaHue B GHOITHOTEKE/
OHJIAH
6.11.1 Becnanos, B. 5. Dnexrpudyeckue MamuHsl : yaeb. mocodue / B. 5. becranos, H. @. 10

Kotenenen. — M. : Axagemusi, 2006. — 313 ¢. — TekcT : HemoCcpeACTBESHHEBIH.




6.1.1.2

Tamumaukos, 1O. I1. TpanchopMaTopbl 1 AIEKTPUIECKUE MAITUHBI : KyPC JISKITUH /
0. I1. T'anumankoB. — MockBa, Bonorna : Undpa-Nmkenepus, 2021. — 216 c.
— URL.: https://biblioclub.ru/index.php?page=book&id=618465 (nara oOpaieHus:
20.03.2025). — TeKcT : 2IeKTPOHHBIH.

Omnmain

6.1.1.3

[ManTenees, B. M. DnekTpudeckue MalmuHBl 1 MUKPOMAIIIWHE : yaeOHOE TTocobue /
B. U. [TanTenees ; Cubupckuii henepanpHbIil yHUBepcUTET. — KpacHOspCK :
Cubupckuii ¢penepanseiii yausepcurer (COY), 2022. — 276 ¢. — URL: Omnnaitn
https://biblioclub.ru/index.php?page=book&id=705666 (nata obpaineHus:
20.03.2025). — TeKcT : 2IeKTPOHHBIH.

6.1.14

DneKTpUYecKre MalIHnHbL: MAIIWHBI IOCTOSHHOTO TOKA : yaeOHoe mocobue / A. .
Ilesuenko, A. I'. [Ipuctym, I'. b. Bansues, JI. T'. llleBuenko ; HoBocuOupcekwmii
rOCYAapCTBEHHBIN TeXHHYECKH yHUBepcuTeT. — HoBocubupcek : HoBocubupckuii
rOCYAapCTBEHHBIN TeXHHYECKHH yHHBepcuteT, 2015. — 68 ¢. — URL:
https://biblioclub.ru/index.php?page=book&id=438311 (nata oOpamicHus:
20.03.2025). — TeKcT : 2IeKTPOHHBIH.

6.1.2 lonoJIHUTEIbHAS JIUTEpATypa

Omnmnaiu

Kom-Bo 3Kk3.

Bubmmorpaduueckoe onrcanue B OnbnmoTteke/
OHJIAWH

6.1.2.1

[Monkpatos, 0. 1. DnekTpryeckre MallMHbI BarOHOB : WII. y4ue0. mocooue s
BY30B, TCXHUKYMOB M KOJUIC/DKEH U [T IPOd. MOATOT. paOOTHUKOB .1, TPAHCIL. / 44
10. U. ITorkparoB. — M. : YMI] no o6pazoBanmio Ha X.-I. TpaHc., 2011. — 40 c.

— TekcT : HenocpenCTBEHHBIH.

6.1.2.2

BbI60p onTHMaIBHBIX F€OMETPHYECKUX pa3MepPOB CHIIOBOTO TpaHcdopmaropa :
METOJI. YKa3aHHs K KYpPCOBOMY MPOEKTY MO Kypcy "DIeKTpruuecKue MariuHer" / 142
®denepai. areHTCTBO XK.-1. TpaHcI., UpkyT. ['oc. yH-T myTtei coobmr. ; coct. : C. U.
[MMamanoBa. — Upkytck : UpI'VIIC, 2008. — 62 ¢. — TeKCT : HemocpeACTBEHHBIH.

6.1.2.3

Haitnunko, A.A. Dnekrpudeckue Marubl JI1C : Yueb. mocobue / peir. A. A.
[MopommH. — Mocksa : ®I'BY 1O «Y4yebHO-MeTOANUECKHIA IEHTP O
00pa30BaHUI0 Ha KEJIC3HOAOPOKHOM TpaHcmopTey, 2017. — 245 ¢. — URL: Ownnaitn
https://umczdt.ru/books/1200/2456/ (nata oopamenus: 21.03.2025). — TekcT :
3JIEKTPOHHBIN.

6.1.3

Y4yeOHO-MeTOoAUYeCKEe Pa3pa0OTKH (B T. Y. IJIsl CAMOCTOSITEILHONH PadoThI 00y4aI0LIUXCS)

Komx-Bo 3Kk3.

Bubmmorpadudeckoe onvcaHue B Oubnmoteke/
OHJIAMH

6.1.3.1

T'acenbHuk B.B. Meronnyeckue ykazaHus o u3ydeHuro gucuuminiel b1.0.28
DJeKTpUYECKUe MAIIMHBI IO cenuranbHocTH — 23.05.05 CucteMsr obecriedeHus
JIBIDKEHUS TTOE3/I0B, CIICIHATH3ANs « DIEKTPOCHA0KEHHUE Kelle3HBIX qopory / B.B.
T'acenbnuxk ; UpI' VIIC. — Upkytck : UpI'YIIC, 2025. — 17 c. - Tekcr:
3neKTpoHHbIH. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_68216 1416 2025 1 signed.pdf

Omnaitn

6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOM ceTH «HTepHeT»

6.2.1

Hayunast anextponnas 6ubiamnorexa «KubepJlenunkay — https://cyberleninka.ru/

6.2.2

Hayunas snextponnas 6ubnuoreka eLIBRARY.RU — https://elibrary.ru/

6.2.3

HaronanpHast anektponHas 6ubnnoreka «HOby» — https://rusneb.ru/

6.2.4

OnexTpoHHas O6ubimoTeka Y4eOHO-METOIUYECKOro LeHTpa Mo 00pa30BaHUIO HA JKEJIE3HOIOPOKHOM
tpaucmnopte «Ob YMII XX T» — https://lumczdt.ru/books/

6.2.5

OnexTpoHHO-0HONMHoTeyHast cucteMa «BOOK.ruy, https://www.book.ru/

6.2.6

DnexkTpoHHO-0nbmoTeuHas cucrema «M3aarensctBo Jlanby, https://e.lanbook.com/

6.2.7

DrekTpoHHO-OnbIMoTeHas cuctema «O6pasoBatenbHas miathopma FOPAWTy, https://urait.ru/

6.2.8

OnekTpoHHO-O0MOIMOTEYHas cucTeMa «Y HUBEpCUTETCKast OnbanoTeka oHainy, https://biblioclub.ru/

6.3 IIporpammHoe odecnevyenne 1 HHPOPMANMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.1 bazoBoe mporpaMMHoe o0ecrieyeHne

6.3.1.1

Microsoft Windows Professional 10, rocynapcrBennsrii kontpakTr ot 20.07.2021 Ne
0334100010021000013-01

6.3.1.2

Microsoft Office Russian 2010, rocymapctBenHbIi KOHTpakT oT 20.07.2021 Ne 0334100010021000013 -
01

6.3.1.3

FoxitReader, CBOOOTHO pacmpocTpaHseMoe MIPOrpaMMHOE obecrieueHne http://free-
software.com.ua/pdf-viewer/foxit-reader/

6.3.14

Adobe Acrobat Reader DC cBobomHO pacmpocTpaHsieMoe HporpaMMHOE — obOecredeHue
https://get.adobe.com/ru/reader/enterprise/

6.3.1.5

Sunexc. bpaysep. Ilpukmagnoe mnporpammHoe oOecrnedenne oOmero HaszHaueHus, OducHbie
TPUJIOKEHUSL, JIMIIEH3Us] — CBOOOJTHO pacIipocTpaHsieMoe porpaMMHoe obecriedueHue 1o JuneHsnu BSD




| License

6.3.2 CneniuaIu3MpoBaHHOE MPOrPAaMMHOE o0ecneyeHue

\ He npenycmotpeno

6.3.3 UndopManuoHHbIE CIPABOYHBIE CHCTEMBbI

\ He mpenycmotpensl

6.4 IIpaBoBBIC M HOPMATHBHBIE JOKYMEHThI

\ He mpenycmotpenst

7 OUCAHUE MATEPUAJIbHO-TEXHUYECKOI1 BA3BI,
HEOBXOJIAMOI J1J1s1 OCYIIECTBJIEHNUS YYEBHOT'O ITPOIECCA
MO JUCHMILINHE

Kopnyca A, b, B, I', [, E UpI'YIIC naxozastcs no aapecy r. pkyrck, yi. UepHsiesckoro, 1. 15;
kopiryc JI UpI'YIIC Haxomutcs — mo agpecy T. UpkyTck, yi. JlepmonTosa, 1.80

VYuebnas ayauropus ['-305 as npoBeeHUs JICKIMOHHBIX W MPAKTUYCCKUX 3aHATHIH, TaOOpaTOpHBIX padoT,
IPYIIOBBIX U HHIUBUIYaTbHBIX KOHCYJIBTAIMNA, KYPCOBOTO MPOSKTHPOBAHUS (BBIMOHEHUS KYPCOBBIX
paboT), TEKyIEero KOHTPOJIS U MPOMEKYTOUHOM aTTecTanuu. OCHOBHOE 000pyJOBaHUE:
CICIMATH3UPOBAHHAS MeOeIh, MyTbTHMEIHAIPOSKTOP, (HOYTOYK epeHOCHOM). 11t MpOBEICHUS 3aHATHIA
HMEIOTCS yaeOHO-HaTIIIIHBIe TOCOOUS (TUTAKaTHI).

VYuebnast aynuropust J{-211 st mpoBeneHus ISKIIMOHHBIX U MPAKTHYECKHUX 3aHATHH, Ta00OpaTOPHBIX PadoT,
IPYNIOBBIX U MHIUBUIYaJIbHBIX KOHCYJIBTAIMH, KyPCOBOTO MPOEKTHPOBAHNUS (BBIIIOTHEHHUS KYPCOBBIX
paboT), TeKyIEero KOHTPOJISA U MPOMEKYTOUHOM aTTecTanud. OCHOBHOE 000pyIOBaHHUE:
crenuan3upoBanHas Meoesb. [lJis mpoBeeHus 3aHATHI UIMEIOTCSl Y1eOHO-HATIISAHbIE TIOCOOUS
(mpe3eHTaIINH, TUTAKATHI).

JlaGopatopust I'-121 «DnexkTprudeckue MauHbDy 7151 TPOBEJACHUS JTEKIIMOHHBIX U MIPAKTUUYECKHUX 3aHSATUH,
71a00paTOPHBIX PadOT, TPYIIIOBBIX M MHIUBHIYAIBHBIX KOHCYJIBTALUH, KypCOBOTO ITPOCKTUPOBAHHS
(BBITOJTHEHUS KYPCOBBIX PadOT), TEKYILIEro KOHTPOJIS M IPOMEXKYTOYHO# aTTectanu. OCHOBHOE
o0opyoBaHUe: CieHaIM3UpOBaHHas MeOelb, MyJIbTUMEIHANPOCKTOP, IKpaH, (HOyTOYK nepeHocHoi). s
MIPOBECHUS 3aHATHI UMEIOTCS y4eOHO-HATIIAHBIC TOCOOUS (IIPE3CHTALNH, TIIaKaThl). THIIOBOW KOMIUIEKT
y4e0HOTO 000pyIOBaHHSA «DIEKTPOTEXHUKA U OCHOBHI AMeKTpoHUKN» JT 1 022-CK, YueOHbIit
71a00paTOPHBINA KOMIUIEKC «DIEKTPUIECKNE MAIIMHBI U 3IEKTPONPHBOLY, JloCka HHTEpaKTHUBHAS interwrite
Board 1277, ITputop K-505

[MomerieHus U1t CaMOCTOSTENBHON pabOThl 00YUYAIOIIUXCS OCHAILICHBI KOMITBIOTEPHOH TEXHUKOH,
MOJIKJIIOYEHHOH K MH()OPMaLMOHHO-TEIEKOMMYHHKAIMOHHO ceTh «HTepHeT», 1 00ecneUeHbl JOCTYIIOM B
ANEKTPOHHYIO HHPOpMaIMOHHO-00pazoBaTenbHyto cpeay Upl'YIIC. [TomeneHus ams caMOCTOSTEIbHOM
paboTHI 00yJaIOIIIXCS:

— YUTAJIBHBIE 3aJIbI;

— y4eOHbIe 3a7bl BEIYUCTUTENbHOM Texankn A-401, A-509, A-513, A-516, 1-501, A-503, 1-505, A-507;

— TIOMETIEHHS JJIs1 XpaHEeHHUs W IPOQHIAKTHYECKOT0 00CITyKUBaHus yueOHOTO 000pyoBaHus — A-521

8§ METOANYECKHUE YKA3AHUSA IS OBYYAIOIIUXCA
11O OCBOEHMIO JTMCIIMIIJIMHBI

Bun yuebHoit
JIeSITETIbHOCTH

Opranuzanus yaeOHOH 1eSTeIbHOCTH 00yJaromerocs

Jlexius

Jlekmmst (oT JatmHCKOTO «lection» — YTEHWE) — BHUI AyTUTOPHBIX YYeOHBIX 3aHSTHH.
Jlexuusi: 3akiagbpIBaeT OCHOBBI HAYyYHBIX 3HAHUM B CUCTEMaTH3UPOBAHHOMW, MOCJEI0BATEIHLHOM,
000011IeHHON (hOpMe; PACKPHIBAET COCTOSIHUE M TEPCICKTUBBI PAa3BUTHS COOTBETCTBYOIICH
00J1aCTH HAYKM U TEXHUKH; KOHICHTPUPYET BHHUMAaHHEC OOYUYAIOIIMXCsS HAa HAHOOJICe CIIOXKHBIX,
Y3JIOBBIX BOMPOCAX; CTUMYJIMPYET MO3HABATEIbHYIO aKTHBHOCTh 00YUYarOIIUXCS.

Bo BpeMsi JIEKIIMOHHBIX 3aHATHH OOyJaromuiicsi OJDKEH YMETh CKOHIIEHTPHPOBATH
BHUMaHHE Ha HM3y4aeMBIX MpoOJeMax M BKIIOYUTH B pabOTy BCE BHUIBI MAMSITH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-IBUraTeNIbHYIO. [IJIsl TOT0 BECh MaTepHuall, H3JIaraeMblii MPENoIaBaTeIeM,
oOyyaromemMycss HEOOXOIUMO KOHCIIEKTUPOBaTh. Ha TMOJIIX KOHCIEKTa CleQyeT IOMedYaTh
BOIIPOCHI, BBIJCIICHHBIC OOYyYalOMMMCS JUIS KOHCYJNbTAIllMM C IperojaaBaTesieM. BEBIBOMEL,
MOJYYCHHBIE B BHIC (OPMYJ, PEKOMEHIYeTCsS B KOHCIIEKTE NOJYEPKHBATh WIH OOBOJUTH
paMKoi, 9YTOOBI JTydIlle 3alIOMUHAIKCE. [10JIe3HO COCTaBUTh KPATKUIl CIIPAaBOYHUK, COJCPKAIIUI
OTIpeNIeIICHUs BaXHSUIIMX MOHATHH JieKiuu. K KakJJoMy 3aHATHIO CIIEAyeT pa3o0paTh MaTepuai
npenpinymend Jeknun. M3ydas Martepuan 1o Y4eOHHKY WM KOHCIEKTY JICKIHMH, CIeTyeT
MIEPEXOJIUTH K CIIEAYIONMEMY BOMPOCY TOILKO B TOM CIIydae, KOT/Ia XOPOIIIO YCBOEH MPEIbI Iyl
BONPOC. Psiji BOMPOCOB AMCHUIUIMHBI MOXET OBITh BBIHECEH HAa CAMOCTOSITEILHOE H3YUCHHE.
Takoe 3amaHue TpeOyeT OMNEPATUBHOTO BBHITIONHEHHs. B KOHCIEKTe JeKIuid Heo0X0IuMOo
OCTaBUTh MECTO JJII OCBEIIECHHUS YIMOMSIHYTHIX BOMpocoB. OO03HAYUTH BOMPOCHI, TEPMHUHBI,
MaTepuan, KOTOPBI BBI3BIBAET TPYAHOCTH, TOMETHUTh U TIOMBITAThCSI HAWTH OTBET B
pexoMenayeMoil urepatype. Eciu camocrosTenbHO He ynmaercs pa3o0paThCs B MaTepualie, TO




HEOOX0MUMO CQOPMYJIMPOBaTh BONIPOC M 3aJaTh NPENOJaBaTeNi0 Ha KOHCYJIBTALMH, Ha
MPAaKTUYECKOM 3aHATHU

IIpaxtuueckoe
3aHATHUE

[IpakTnueckoe 3aHATHE — BUJ ayAUTOPHBIX Y4eOHBIX 3aHATHI, LielieHanpaBiIeHHas Gopma
OpraHu3aly y4eOHOro Ipolecca, P peaar3aluy KOTOpoil o0ydaronyecs 10 3aaHUI0 U O]
PYKOBOACTBOM IIPEHOJAABATEIs BBIIOJIHAIOT NPAaKTHYSCKUE 3amaHus. [IpakTHueckue 3anaHus
HalpaBlIeHbl Ha YIIyOJIeHHE HAay4YHO-TEOPETHYECKHX 3HAHHWI M OBJIAJICHUE ONPEACICHHBIMH
MeToJlaMH paboThl, B MPOIIECCe KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUSI M HABBIKHM BBIMIOJIHEHHS TE€X
WIM HMHBIX y4eOHBIX IEWUCTBHMH B naHHOW cdepe Hayku. [IpakThueckue 3aHATHS Pa3BHBAIOT
Hay4yHOE MBIIUICHUE U PEYb, MO3BOJIAIOT MPOBEPUTH 3HAHMS OOYYArONIMXCS, BBICTYNAIOT Kak
Cpe/CTBa OIEPaTUBHOM 0OpaTHOM CBSI3M; LIEJIb MPAKTUUECKUX 3aHATHH — YTIyOJsITh, PAaCIIUpPSITH,
JIeTAIN3UPOBATh 3HaHMS, IOJYYCHHBIC Ha JIEKLUH, B 0000LIEeHHON Qopme M comelcTBOBaTh
BBIPAOOTKE HABBIKOB PO ECCHOHANBHON S TETbHOCTH.

Ha mnpakTH4ecKMX 3aHATHAX IOOPOOHO pAacCMATPHBAIOTCS OCHOBHBIE  BOIPOCHI
IUCLUIUIMHBI, Pa30OUparoTCs OCHOBHBIC THUMBI 3amad. K KaxIoMy NpPaKTHYEeCKOMY 3aHSATHIO
ClleNyeT 3apaHee CaMOCTOSTENILHO BBHIIOJHUTH OMAallHEe 3aJaHUEe W BBIYYUTH JICKIIMOHHBIN
MaTtepHal K cienyromeid TeMe. CHcTeMaTHueckoe BBIIIOJHEHHE JOMAITHUX 3alaHUH 0053aTeIbHO
U SIBJISICTCSI BAKHBIM (paKTOPOM, CIIOCOOCTBYIOLIMM YCIEITHOMY YCBOCHHIO TUCIHILIHHBI

JlaGopaTtopHas
pabota

OCHOBHOW meNbI0 JTA0OPATOPHBIX pPAa0OT SABISETCS TEOpEeTHYECKoe OOOCHOBaHHE,
HAMISHOC W/WIIM  SKCIEPUMEHTAIbHOE MOJTBEPXKACHHE W/WIM MPOBEPKA CYIIECTBEHHBIX
TEOPETHYECKUX IMOJOKEHHH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaln3 CYIIECTBYIOIIUX METOAUK U
METOIOB WX peanu3anud U T.J0. OHM 3aHUMAIOT MPEHMYIIECTBEHHOE MECTO IPU H3YYCHUH
JUCUUIUIMH 00s3aTeNbHON YacTH WM 4acTH, (opMHpyeMoil ydacTHHKaMH 00pa30BaTEIbHBIX
oTHo1IeHui broka 1.

Hcxons u3 uenu, coaepkaHueM Ja00paTOpHBIX padoT MOTYT OBIT:

- SKCIIEPUMEHTANIbHAS IPOBEpKa GOPMYJI, METOJMK PacueTa;

- MPOBEJCHUE HATYPHBIX MU3MEPEHUI CBOWCTB, pabOYMX MapaMeTpoB, PEKUMOB PabOTHI
MIPY TIOMOIIH JJa00PaTOPHOTO 000PYIOBAHUS H/HIH CTCHIOB H MAKETOB;

- 03HAKOMJICHHUE, aHAJIN3 ¥ TEOPETHYECKUE BBIKIIA/IKU 110 YCTPOICTBY, IPUHIIMIY JCHCTBUS
U crnocobaM OOCTy)XMBaHUS —alaparoB, JeTajell MallliH, MEXaHW3MOB, MPOIIECCOB,
MPOTEKAMIIUX B HUX [IPU 3TOM H T.J.;

- HarjsiAHas rpaduyeckas UHTEPIPETAIUs YepTemkel, cXeM, 0ObEMHBIX TOBEPXHOCTEH U
T.JI., BOCIPOU3BOIUMBIX C TIOMOIIBIO CIIEIIMATN3UPOBAHHOTO MPOTPAMMHOTO 00ECIICUCHUS;

- MMUTAMOHHOE MOJICTMPOBAHUE TPOLECCOB, MPOTEKAONIMX B CIOXHBIX XHMUYECKUX,
(u3MUECKHUX, MEXaHUUECKHX, DIICKTPUIECKUX U MP. 00BEKTaX;

- HarjsiHOE TIpelCcTaBiIeHHe O paboTe INepcoHala KOHKPETHOH OpraHu3alud M
noapazaeneHust OAO «PXK/» mocpencTBOM MOJIENUPOBAHMS IITATHRIX U BHEIITATHBIX CUTYalli
B BUPTYaJIbHBIX CHIEHUATU3MPOBaHHBIX APM (aBTOMaTH3MPOBaHHBIX pa0OYMX MECT);

- YCTaHOBJICHHE M TOATBEPIKICHHUE 3aKOHOMEPHOCTEH (IyTeM CpaBHEHHS MPOBEJCHHOTO
HKCIEPUMEHTA U PACCUNTAHHBIX 3HAUYEHHUH) U T.1.;

- O3HAaKOMJICHHUE C METOAMKAMH MPOBCACHUSA 3KCHECPUMEHTOB, HAIlJISIIHBIM yCTpOfICTBOM
CTEH/I-MaKEeTOB | Mp.;

- YCTaHOBIICHHUE CBOWCTB BEIIECTB, MX KAYECTBEHHBIX U KOJIMUECTBEHHBIX XapaKTEPHUCTHK;

- aHAITU3 PA3JINYHBIX XaPAKTEPUCTUK MPOLECCOB, B TOM YHCIE MPOU3BOACTBEHHBIX U HHBIX
MPOLIECCOB;

- pacuer mapamMeTpoB PAa3IMYHBIX SIBICHHH W MPOLECCOB, CMOJEIMPOBATH KOTOPBIE HE
BO3MOYKHO B pEaJIbHBIX YCIOBHAX (HapUMep, Ype3BbIYaifHbIe CUTYAIUH U TIP.);

- HaOJIIOJIeHUE PA3BUTHS SIBJICHHUH, TPOLIECCOB U JIP.

JlomyckaeTcst ©HOE CojiepKaHue JabopaTopHBIX paboT, eciid 3TO OyJeT crocoOCTBOBAThH
peanuzaiuy 1eiei u 3a1a4 AUCUUIUTUHEL U (OPMHPOBAHHIO COOTBETCTBYIOIMX KOMITETSHIIHH.

[To xapakTepy BBINOJIHIEMBIX Ja0OPATOPHBIX PAOOT BO3MOXKHBI:

- O3HAKOMUTCIIBHBIC pa6OTBI, HCIOJB3yEMBIC JJIA 3aKpPECTIJICHUA HU3Y4YCHHOT'O
TEOPETHYECKOTO MaTeprabl;

- aHAIUTHYECKUe PabOThl, UCIOJIb3yEeMbIe JJIS TIOJTyYeHUs] HOBOW MH(OPMAIMU Ha OCHOBE
(hopMann30BaHHBIX METOIOB;

- TBOpYECKHE pabOThl, OPHUEHTHPOBAHHBIE Ha CAMOCTOSATEIBbHBIH BHIOOP MOAXOIOB
penieHus 3anaad.

[Ipexne, 4eM NpuUCTYNHTh K JaOOPAaTOPHBIM 3aHATHSM, OOydYaroIUMCs HEO0O0XOIMMO
MOBTOPHUTH TEOPETHUECKUN MaTepual mo Teme padothl. Kaxmas nabopaTopHas paboTa ocHalIeHa
MCTOANYCCKUMHU YKAa3aHUIMH, paSpaGOTaHHBIMI/I npenoaaBaTCIsIMU, BEAYIIUMU TUCHUTIIINHY

CamocTosTeabpHas
pabota

OOy4yeHne 1O AWUCHMIUIMHE «IJIEKTPUYECKHE MAIIMHBI» IPEAYCMaTPUBAET aKTHBHYIO
caMocToATeNbHYI0 paboTy oOywatomerocs. B pasnene 4 pabouedl mporpamMMmbl, KOTOPBIH
HasbiBaeTcst «CTpyKTypa M COAEp’KaHWe IUCHHUIUIMHBDY, BCE Yachl CaMOCTOSATENHLHOM paboOThI
pacmucaHbl 10 TeMaM M BOIPOCAaM, a TaKXe yKazaHa HeoOxoxumas ydeOHas IuTepaTypa:
oOyuaromuiicss u3y4aeT y4eOHbBIM Marepuan, pa3dupaeT mpHUMeEphl M pelaeT pa3HOYPOBHEBEHIE
3a/laud B paMKax BBIIOJHEHHS KaK OONIMX JOMAIIHUX 3aJaHWd, TaK W WHAWBHIYAIbHBIX




nomamHuX 3amanuid (MUJ13) u apyrux BUAOB paboT, MpeayCMOTPEHHBIX pabouell mporpaMMoit
JUCHUTUTAHBL. [Ipy BBIMONHCHWM NOMAIIHUX 3aJaHUN OOydYaromeMycs CIEAyeT OOpaTHUThCA K
3a/1a4aM, PEIICHHBIM Ha IPEABIAYIIUX MPAKTHYCCKUX 3aHITHSAX, PCIICHHBIM JJOMAIIHAM paboTaM,
a TaKke K TMpuMepaM, MPHUBOJAMMBIM JieKTOpoM. Ecmu 3Toro OymeT HEIOCTaTOYHO st
BBIMOJIHEHHS BCEH pabOThI MOXKHO JIOTMOJHUTEIFHO BOCIOJB30BATHCS YYCOHBIMHU TMOCOOHSIMH,
NpUBCJCHHBIMU B pasnene 6.1 «YueOHas nutepatypa». Ecnu, HecMOTps Ha W3ydYeHHBIN
Marepual, 3alaHuie BBIMOIHUTL HE YJAaeTCs, TO B 0053aTENbHOM MOPSIIKE HEOOXOAMMO MOCETHTh
KOHCYJIbTAIIMIO TIPENoJaBarelis, BEAYIIEro MNPAaKTHYSCKUE 3aHATHS, W/WIM KOHCYJIbTAIUIO
JIEKTOPA.

Jomaminue 3aiaHus, WHIWBHAyalbHble [OMAIIHUE 3aJaHus © Jpyrue paboThl,
NpeyCMOTPpEHHbIE  pabodell  MporpaMMOi  MUCHHMIUIMHBI  JOJDKHBI  OBITh  BBIIOJHEHBI
00ydJaroIuMcs B YCTaHOBJICHHBIE MPENOAaBaTeIeM CPOKHA B COOTBETCTBUU C TPEOOBAaHHSIMHU K
O(OPMIICHHIO TEKCTOBOM W rpaduyeckoil TOKyMEHTaluu, cPopMyIupoBaHHEIM B IlonoxeHun
«TpeboBanus K 0HOPMIICHUIO TEKCTOBOH M rpaduuecKoi JOKyMeHTanud. HopMOKOHTPOIIE)

Kommneke yueGHO-METOANYECKHX MaTepPHaIOB [0 BCEM BHIAM y4eOHOH NesTeNbHOCTH, MPEIyCMOTPEHHBIM paboueit
TIPOTPaMMO¥ IUCITUITUINHEI (MOAYIIS), pa3MeIleH B 3IEKTPOHHON WH(pOpMannoHHO-00pa3oBatenbHoi cpene Upl'YIIC,
JOCTYITHON 00YyJaromeMycsl 9epe3 ero JIMIHBINA KaOuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJT OLIGHOYHBIX CPEICTB MpeJHa3HayeH [Js MCMHOJb30BaHUs OOydaroluMucs,
npenogaBarensamu, anmuuuctpanuein Hpl'VIIC, a Takke CTOPOHHUMH 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA JIOCTKEHUI 00YJarOMIMXCsl B IPOIECCEe U3yUCHUS TUCIUILITNHBL

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpOBHA CPOPMUPOBAHHOCTH KOMIIETEHIIMH HCIOIB3YETCsl TPEeXypOBHEBas
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodecCHOHANbHBIE W YIPABICHYECKUE PEIHICHHs] [0 W3BECTHBIM alFOpUTMaM, MpaBWiIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/layd, MPUHUMATh NMPOGECCHOHAIBHBIE W YIPABICHYECKUE PEIICHUS B YCIOBHIX
HEIMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUM KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIMA.
IToxka3zaresn OLEHUBAHUSA KOMIICTCHIMHA, KPUTEPUH OLCHKHU

JucuuiuinHa «NeKTPpUUECKUe MalIMHbD Y4acTBYeT B (POPMUPOBAHUN KOMITETEHIIMHA:
[1IK-1. CnocoGeH opraHu30BBIBaTh U BBIIOIHATH PAOOTHI (TEXHOJOTHYECKUE MPOIIECCHI)
10 MOHTAXY, SKCIUTyaTalluu, TEXHUYECKOMY OOCITY)KMBAHUIO, PEMOHTY U MOJIEpHU3ALMH 0OBEKTOB
CHCTEeMbl O0€CIEeYeHUs JBMKEHHUS II0€30B Ha OCHOBE 3HAaHMH 00 OCOOEHHOCTSIX
(YHKIMOHUPOBAaHUS €€ OCHOBHBIX 3JIEMEHTOB M YCTPOMCTB, a TaK K€ IMPAaBUI TEXHUYECKOIO
00CiIyKUBaHUS U pEMOHTA

IIporpaMMa KOHTPOJIbHO-OLICHOYHBIX MEPONPUATHIA o4Has popma 00yueHus

HaunmenoBanue Kong
KOHTPOJIbHO- MHIIKAToOpa
P OOBEKT KOHTPOJIA P
OLIEHOYHOTO JOCTHKEHHSA
MCPOIPUATHUSA KOMIICTCHILINN

HanmeHoBanMEe OIICHOYHOTO
cpencraa (popma
TIPOBEACHUA*)

Ne

4 cemecTp

1.0 Paznen 1. O61mme Bonpockl 31eKTPOMEXaHHYECKOro Npeodpa3oBaHus JHepPrun

Bsenenue. Lens u 3agaun Kypca.
TenaeHnuu pa3BuTUsL
ANIEKTPOIHEPTETUKH U 3HAYCHUE
ANIEKTPUUYECKHUX MAIIMH Ha
JKEJIE3HOIOPOKHOM TPAHCIIOPTE U
B IIPOMBIIIIIEHHOCTH. OCHOBHEIE
TIOHSTHUS U ONPE/ICIICHHS. TectupoBanne
Krnaccugukarus 31eKTpruaecKux [K-1.1 (KOMITBIOTEpHBIC
MalIiH. DJIEKTPOMEXaHHIECKOe TEXHOJIOTHH)
npeoOpa3oBaHKUe SHEPTHH.
[IpuHuun nencTBus u
KOHCTPYKIIUS IEKTPUIECKUX
MAIIIMH B TPaHC(POPMATOPOB.
Marepuasbl IpUMeHsIeMbIE B
ANEKTPUYCCKHUX MaluHax. /Jlex/

Texkymumii
KOHTPOJIb

11

Knaccugukamms nmoreps SHEpTuu
B 3JICKTPUYECKUX MAIIWHAX U
tpaHchopmaropax. Koaddumuent
TIOJIE3HOTO JICHCTBYS U €r0
3aBUCHMOCTb OT Harpy3KH.
Texymumii Harpepanue u oxnaxzaenue
KOHTPOIIb 3neKTpuIecKuX MamuH. CriocoOs!
OXJTaXICHUS SJIEKTPHUUECKUX
MaivH. BrnusHue HarpeBa Ha
JIOJITOBEYHOCTh M Ha/IEKHOCTD
AIIEKTPUUYECKUX MALIHH U
tpaHcdopmaropos. /Jlex/

TectupoBanue
[K-1.1 (KOMITBIOTEpHBIE
TEXHOJIOTHH)

1.2

«KoHcTpyKIust ¥ IPUHLAI
JIEWCTBHS MALIMH ITOCTOSTHHOTO
TOKa, TpaHcdopMmaTopa U MaIuH
Texymuii nepeMeHHoro Toka» IlpocMotp MK-1.1 JlabopaTopHast paboTa
KOHTPOJIb oOyuatormiero ¢uisma. Pazdopka u ' (MchMEHHO/yCTHO)
cOopka peasbHBIX MOJeTel
JIBUTaTeNeil 1 TpaHCPOPMaTOpOB»
/J1ab/

13

2.0 Pa3gen 2. MalminHbI NOCTOSIHHOTO TOKA (TeHEPAaTOPbI M ABUTATENIN)

OO6mre BOpoChl TEOPUH
INEKTPUIECKUX MaITUH
mocTossHHOTO TOoKa. OcobeHHOCTH
Texymuii MIPHHIAIA PaOOTH M KOHCTPYKIIHU
KOHTPOJIb MalIlH MOCTOSHHOTO TOKA.
MarnuTtHas uerb, MarHuTHOE
HOJIe BO3AYIIHOTO 3a30pa U
3yOLIOBOM 30HBL.

TectupoBanue
[K-1.1 (KOMITBIOTEpHBIE
TEXHOJIOTHH)

21




HamaranunBaroiye cuibt
CeplieYHUKa SKOPS, IIOITIOCOB U
gpma. [TonHas HaMarHUYKBaIOIAsL
CHJIa ¥ MarHUTHas
XapaKTepUCTHKA MAIIHEL /JIex/

O/1C saxops U IIEKTPOMArHUTHBIH
MoMeHT. OCHOBHEBIE
3NIEKTPOMarHUTHBIC HATPY3KH U
MalIHHas NOCTOsIHHAs. BinsHue
TeOMETPUYECKHUX Pa3MEpOB Ha

N TEXHUKO-IKOHOMHUUECKUE TectupoBanue
Texymuii
2.2 KOHTPOITh MoKa3aTeau MalluHbl. Peakius [K-1.1 (KOMIIBIOTEpHBIE
SIKOpsI U ee BUbl. BrusHue TEXHOJIOTHH)
peakLuu sIKOpsl HA OCHOBHOM
MarHUTHBII NOTOK MAIIHHBI.
Hanpsoxenust Mmexny
KOJUICKTOPHBIMH IUTACTHHAMH U
KOMITCHCAIIMOHHAast 00MoTKa. /JIex/
23 Texymmii PTP /Cp/ MK-1.1 PacuerHo-Tpaduueckas
KOHTPOJIb pabota (PT'P) (mrceMeHHO)
Kommytanus. [Ipupona
IIETOYHOT0 KOHTaKkTa. MickpeHue
Ha kosutektope. IIponecc
KOMMYTalUU. DIIEKTPOABHKYIIHIE
. CUJIBI B KOMMYTHUPYEMOM CEKIIMH. TectupoBanue
Texymuii o
24 KOHTDOJI Onpenenenue peaktusHoi D/[C. [IK-1.1 (KOMIIBIOTEpHBIE
Crioco0#!1 yIrydIeHus TEXHOJIOTUH)
KoMMyTanuu. KoMMyTrannoHnHas
peakmust Kopsi.
OKcnepuMeHTanbHast IPOBEpKa U
HacTpolika KomMmyTanuu. /JIex/
OO0mue cBeneHNs 0 TeHepaTopax
MIOCTOSIHHOTO TOKa. I eHepaTophl
HE3aBHUCHMOTO BO30YKACHUS.
I'enepaTopsl napajuieIbHOTO
. BO30YyxeHus. ['eHepaTopsl TectupoBaHue
Texyuuii
25 KOHTPOJTD [OCJIEA0BATEIBHOIO [K-1.1 (KOMIIBIOTEpHBIE
BO30yxaeHUS. I eHepaTophl TEXHOJIOTHH)
CMEIIaHHOTO BO30Y K/IECHHS.
[MapamrensHast padoTa
TeHEPATOPOB MOCTOSHHOTO TOKA.
/JTex/
[lyck aBurarenei mocTosHHOrO
ToKa. PerynmpoBanue BpamieHus 1
Texymuii yCToﬁqI/IB}(I)CTE paboThI §BHFaTeHﬂ. Tecruposae
2.6 [K-1.1 (KOMIIBIOTEpHBIE
KOHTPOJIb JIBuraTenu He3aBUCUMOTO U
TEXHOJIOTHH)
MapaieIbHOro BO30YKICHHUS.
/J1ex/
JlBurarenu nocienoBaTebHOTO
BO30yxIeHUs. J[Burarenu
Texkymumii CMeII_}I/aHI:IOFO B(i6y>KIleHI/I$I. Tectuposanne
2.7 [K-1.1 (KoMIBIOTEpHBIE
KOHTPOJIb Oco0eHHOCTH KOHCTPYKIINT
TATOBLIX aBurareiei. Pabora TEXHOIIOTHI)
nBurareseid Ha oauH Baj. /JIex/
«MarrHa NOCTOSIHHOTO TOKa ¢
Texymuii HE3aBHCHMBIM BO30YXKJICHAEM. PasHOYPOBHEBLIC 3aauH
2.8 KOHTPOTH Pacuer crarnueckux IK-1.1 (3a71aMH15/THCHMEHHO)
xapaxtepuctuk MIIT HB B
JIBUTaTeIbHOM pexume. /I1p/
Jlab. pabota Ne 2. «MccnenoBanue JlabopaTopHnas pabota
OCHOBHBIX XapaKTEPUCTHUK (TIMCBEMEHHO/yCTHO)
29 Texymuii reHepaTopa IMOCTOSIHHOTO TOKay. K-1.1 B pamxax TTIT**:
KOHTPOJIb HccnenoBanne paboThI, CHATHE TectupoBanue
9KCIEPUMEHTAIILHBIX TaHHBIX U (KoMIBIOTEpHBIE
HNOCTPOCHHE XapAKTEPUCTUKU TEXHOJIOTHH)




XO0JIOCTOTO X0/, BHELIHEH U
PETYIUPOBOYHON XapaKTEPUCTHK
TeHepaTopa IMOCTOSHHOTO TOKA C
HE3aBUCHMBIM BO30YKIICHHEM.
/J1a6/

2.10

«MarmHa MoCcTOSHHOTO TOKa C
HE3aBHCHMBIM BO30YKICHHUEM)
Pacuer cTarmueckux IK-1.1
xapakrepuctuk MIIT HB B
TOPMO3HBIX pexxumax. /T1p/

Texkymuii
KOHTPOJIb

Pa3HoypoBHEBBIE 3a1a4UK
(3a1aHUS/TIMCEMEHHO)

211

JIa6. pabota Ne 3. «3yuenue
JIBUTATEJIsl IIOCTOSIHHOTO TOKa C
HE3aBUCHMBIM BO30YKICHUEM.
CriocoOblI ITycKa U peryIupoBaHus
CKOPOCTH BpaLICHHs SKOPS».
HccnenoBanue pa3muaHBIX TIK-1.1
PEKUMOB IyCKa ¥ TOPMOXKCHUS
JBHUTATENIS IIOCTOSIHHOTO TOKa C
HE3aBHCUMBIM BO30YXICHUEM,
MOCTPOCHHE XapaKTePHCTUK H
nmuarpamu. /J1a6/

Texkymuii
KOHTPOJIb

JlabopaTopHas pabota
(TIMCEMEHHO/yCTHO)

B pamxax TTIT**:
TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

2.12

«MarnHa MoCTOSHHOI'O TOKa C
[TOCJIEI0BATEILHEIM
BO30Yy)kaeHEM» Pacuer IK-1.1
CTaTUYECKUX XapaKTCPUCTHK B
JBUTaTeIbHOM pexume. /TIp/

Texymuii
KOHTPOJIb

Pa3noypoBHeBbIE 3a1aun
(3a1aHUS/TTMCEMEHHO )

2.13

JIab. pabota Ne 4.
«MccnenoBaHre OCHOBHBIX
XapaKTEePUCTHK JABUTATEIS
MIOCTOSIHHOTO TOKa C
HE3aBHCHMBIM BO30YXKICHACM.
Tekymumii HccnenoBanue paboOTHI, CHATHE
KOHTpOIIb OKCIIEPUMEHTAJIbHBIX TaHHBIX U
MOCTpOeHHE paboynx
XapaKTepUCTHUK JIBUTATEIS
MIOCTOSIHHOTO TOKa C
HE3aBUCHMBIM
B030yx1eHreM/J1a6/

[IK-1.1

JlabopaTopHnas paboTa
(TIMCEMEHHO/YCTHO)

2.14

«MarirHa IoCTOSHHOTO TOKa ¢
MIOCJIEI0BATEIILHBIM
BO30yXneHneM» Pacaer TIK-1.1
CTATHYECKUX XapPAKTEPUCTUK B
TOPMO3HBIX pexumax /I1p/

Texymumii
KOHTPOJIb

Pa3HoypoBHEBbIE 331241
(3amaHus/TICHMEHHO)

2.15

JIab. pabota Ne 5. «M3yueHue
JIBUTATEJIsl IIOCTOSIHHOTO TOKa C
MOCJIE/I0BATENILHBIM
BO30yxeHreM. [Tyck u crmocoOsr
peryJMpoBaHus CKOPOCTH
BpallEHUs AKOPS JTBUTATEIN». IK-1.1
ITproOpereHne HaBBIKOB 11O
YIIPaBJICHUIO Pa0OTOH JBUTraTeIs
MOCTOSIHHOT'O TOKa C
MOCJIE/I0BATEIILHBIM
B030yxneHueM. /J1ad/

Texyuii
KOHTPOJIb

JlabopaTopnas pabora
(TIMCEMEHHO/YCTHO)

3.0

Pa3gen 3. TpancopmaTopsl, aBTOTpaHC(HOPMATOPSI, ClIEHHAJIbHbIC T

aHcGopMaTOopBI

3.1

[IpunHumn neicTBUS U BUIIBI
TpaHC(HOPMATOPOB.
MaruurtonpoBoibl
TpancopmaTopoB. OOMOTKH
Texkymuii TpaHchopmMaTopoB. CXeMBI U
KOHTPOJTb TPYIIBI COSTUHEHNH 0OMOTOK
TpaHcPOPMaATOPOB. DIEMEHTHI
KOHCTPYKIIUHU H CIIOCOOBI
OXJTaXKICHUSI MACIISTHBIX
TpaHcdopmaropos. /Jlek/

[K-1.1

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)




3.2

Texkymuii
KOHTPOJIb

CxeMbl 3aMelIeHHs
TpancopmaTopa. Pabora
TpaHcdopmaropa mnoj| Harpy3Kou.
Ddusnveckue ycioBus paboThl,
BEKTOPHBIE M JHEPTeTHUECKHE
nuarpammel. 3meHnenue
HanpspKeHUs TpancopMaTopa.
PerynupoBanue HanpspKeHHs
tpaHcdopmaropa. Kospdurment
MOJIE3HOTO AeHCTBUSA
TpaHcdopmaropa. /Jlex/

IK-1.1

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

3.3

Texkymuii
KOHTPOJIb

JIa6. pabota Ne 6. «3yueHue
Npe/IeNbHBIX PEKUMOB PAOOTHI
onHO(dazHOTO TpaHCHOpPMATOPaY
UccnenoBanue TpancdopmaTopa B
KpaifHUX XapaKTepHBIX PEKUMaX
paboTEhI, CHATHE TAPaMETPOB,
pacder U NOCTPOEHUE BHELIHEN
XapaKTePUCTUKH U 3aBHCUMOCTH
KII[ tparchopmaropa ot
Harpy3kH. /J1a6/

IK-1.1

JlabopaTopHnas paboTa
(TIMCEMEHHO/yCTHO)

B pamxax TTIT**:
TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

3.4

Texymuii
KOHTPOJIb

«Pacuer pabounx XapaKTepUCTHK
TpaHchopmaropa» Pacuer
BHEUIHEH U HArpy304HOI
XapaKTepUCTUKH OTHO(DA3HOTO
TpaHchopmartopa. /Tlp/

[IK-1.1

Pa3noypoBHeBbIE 3a1aun
(3a1aHU/TTMCHMEHHO )

35

Texkymumii
KOHTPOJIb

JlabopatopHras pabota Ne 7
«MccnenoBanue paboThI
onHOo(dazHOTO TpaHChOpMaTOpa
nox Harpy3koi». [loctpoenue
OCHOBHBIX XapaKTEPHCTHK
tpaHcdopmaropa. /J1a6/

[K-1.1

JlabopaTopnas paboTa
(TIMCEMEHHO/yCTHO)

3.6

Texyuii
KOHTPOJIb

«Pacuer 351ekTpudecKux
napaMeTpoB TpaHc(hopMaTopay
Pacuer ko3¢ durmenta
TpaHchopmanuu, KodphunueHTa
MOJIE3HOTO IEHCTBHSA, IEPBUYHBIX
1 BTOPUYIHBIX TOKOB H
HaInpsKEHUH, aKTUBHBIE U
pEaKTHBHBIE CONTPOTHBICHHUS
00MOTOK, HalpsHKEHUS! KOPOTKOTO
3aMBIKaHUs U TOKa XOJIOCTOr0
xopa. /Ip/

[K-1.1

Pa3noypoBHeBbIe 3a1aun
(3amaHus/TICHMEHHO)

4.0

Pa3znen 4. ACHHXPOHHBbIE MALLIMHbI

4.1

Texkymumii
KOHTPOJIb

OCHOBHEBIE BUbI MalllUH
IIEPEMEHHOTO TOKA. Y CTPOMCTBO U
MIPUHIUIT JEeHCTBUSI ACHHXPOHHOM
MalluHBbI. ACI/IHXpOHHaSI MalimHa
IIpU HEIOJABWKHOM POTOPE.
[MpuBenenune pabouero mnpoiecca
ACHMHXPOHHOM MallWHBI TIPH
BpalaroIeMcsl poTope K
paboueMy mporeccy npu
HETOABHKHOM POTOpE.
VYpaBHEeHUs HanpsKEHUN
ACHMHXPOHHOW MalllMHBI ¥ UX
npeoOpazoBanne. CXeMbl
3aMEILEHUs] aCUHXPOHHOMN
MaruHbl. /JIex/

[K-1.1

TectupoBanue
(KoMIBIOTEpHBIE
TEXHOJIOTHH)

4.2

Texymuii
KOHTPOJIb

DNEeKTPOMarHUTHBIIf MOMEHT.
MexaHmueckasi XapaKTepHUCTHKA
ACHHXPOHHOTO JTBUTATENS.
IocTpoenue kpyrosoit
JUarpaMMsl IO JaHHBIM
XOJIOCTOTO X0J1a M KOPOTKOTr0

[K-1.1

TectupoBanue
(KoMIBIOTEpHBIE
TEXHOJIOTHH)




3aMblkanus. Paboyue
XapaKTEPUCTUKH ACHHXPOHHOTO
nsurarens. /Jlex/

4.3

Texymuii
KOHTPOJIb

JIab. pabota Ne 8. «M3yuenue u
NpOOHBII IyCK, HCCIIENOBaHUE
PaboTHI IPH HOMUHAIEHOM
HaNpsDKEHUH Tpex(Pa3zHOTO
ACHHXPOHHOT'O JBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM.
HccnenoBanne paboTh
ACHHXPOHHOTO JIBUTATENIS, CHATHE
PETYJIMPOBOYHBIX XapaKTEPUCTHK,
MOCTPOEHHE OCHOBHBIX
3aBucuMocTei. /J1ab/

[K-1.1

JlabopaTopHnas pabota
(TIMCEMEHHO/YCTHO)

4.4

Texkymuii
KOHTPOJIb

«MaluHa IepeMeHHOTro TOKA.
ACUHXpOHHEII qBUTaTEN) Pacder
MEXaHWYECKUX XapaKTEPHUCTHK B
JIBUTaTeIbHOM pexume. /I1p/

IK-1.1

Pa3HoypoBHEBEIE 3a1a4UK
(3amaHus/TICHMEHHO)

4.5

Texymuii
KOHTPOJIb

Jlabopatopras pabota Ne 9
«MccnenoBanue paboThI
ACUHXPOHHOI'O ABUTAaTEJIA IIPHU
TMOHUKCHHOM HallPs>KEHUUN
IIUTAaHUA. I/ISMepeHI/IC OCHOBHBIX
XapaKTEepUCTUK ACHHXPOHHOTO
JABUTATCIIA ITPU NOHWKCHHOM
HaIlps)KEHUU M0/ Harpy3KOu.
/J1ab/

[IK-1.1

JlabopaTopHnas padoTa
(TIMCEMEHHO/YCTHO)

B pamkax TTIT**:
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

4.6

Tekymumii
KOHTPOJIb

«MarmmmHa IepeMeHHOT0 TOKa.
AcHUHXpOHHBIN ABUTaTeaby» Pacuer
MEXaHHYECKUX XapPaKTePUCTHK B
TOPMO3HBIX pexknmax. /TIp/

[K-1.1

PasHoypoBHeBbIe 331241
(3amaHus/TICHMEHHO)

5.0

Paznen 5. CHHXpOHHbIE MAIIMHBI

51

Texymumii
KOHTPOJIb

YeTpoHcTBO U IPUHLIMIT AEHCTBUS
CHUHXPOHHOI1 MamuHbl. PaboTa
MHOTO(]a3HBIX CHHXPOHHBIX
TEHEpaTOpPOB IIPU CUMMETPUYHON
Harpy3ke. OCHOBHbBIE BUIbI
BEKTOPHBIX UarpaMm
HaNpsHKEHUH CUHXPOHHBIX
rereparopos. [ToctpoeHne
BEKTOPHBIX JHarpaMM
HaTpSOKEHUH ¢ y4eTOM
HacbIeHus. CHHXpOHHBIC
JIBUTATEIN ¥ KOMIICHCATOPEI.
KonebaHunsi CHHXpOHHBIX MallIMH.
CucrteMbl BO30YKACHUS.
TpeboBaHusI K cHCTEMaM
BO30YKJICHHUSI.

[K-1.1

TectupoBanue
(KOMIIBIOTEpHBIC
TEXHOJIOTHH)

52

Texkymumii
KOHTPOJIb

Tema «Pacuer
AIEKTPOMEXAHUIECKIX
MapaMmeTpoB CUHXPOHHOTO
nBuraressi»y Pacuer peakTuBHON
MOIIHOCTH U PE3YJIbTUPYIOLINX
TOKOB JI0 U IIOCJIE ITOAKITFOUCHHS
CUHXPOHHOTI'O IBUTaTes,
MOMEHTOB Ha Baiy, KII/I,

ko dunuenta momuoctu. /I1p/

[K-1.1

PaszHoypoBHEBBIE 3a1aUn
(3a1aHuUs/TUICBMEHHO)

6.0

Pa3nen 6. OcHoBbBI

JJIEKTPONPUBOIA

6.1

Texymuii
KOHTPOJIb

OCHOBBI JIEKTPOTIPHUBOA.
OcCHOBHBIE ypaBHEHUS U MpaBUJIa.
CucreMa o TMMHEHHOTO
PETYIUPOBAHMUS DIEKTPOIPHUBOIOM
IIOCTOSIHHOTO ToKa. IIpocTsie
CUCTEMBI yIpaBICHU

JJICKTPOIIPUBOJAAMU B

[K-1.1

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)




‘ JKCJIC3HOAOPOIKHBIX JIOKOMOTHBAX. ‘

7.0 Pasznen 7. Hanaaka 3j1eKTPpUYECKUX MAIIHH
Hananka MammH IMMOCTOSTHHOTO
Texymui Toka. Hamajaka mamms Tectnposanme
7.1 yi ’ TIK-1.1 (KOMITBIOTEpHBIE
KOHTPOJIb mepeMeHHoro Toka. Hamanka
TEXHOJIOTHH)
TpaHC(HOPMATOPOB.
DK3aMeH (cobeceoBaHue)
IIpomexyTouHas DK3aMeH - TECTUPOBAHHUE
P Y Pazgensrc 1 mo 7 TIK-1.1 P
aTTecTalus (KOMITBIOTEpHBIE
TEXHOJIOTHH)

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHI

3a04Has (popMa o0yUeHust

Ne

HanmenoBanue
KOHTPOJIBHO-
OIIEHOYHOTO
MEpPOTPUATHS

OOBEKT KOHTPOJIA

Kon
MHIUKATOpa
JTIOCTHKEHMS

KOMITETEHITHHI

HaumMmeHOBaHNE OLIEHOYHOTO
cpexnctsa (popma
TIPOBEACHUA*)

3 Kype, ceccusi 3SMUMHSS

1.0

Pa3gen 1. O0uiue BONpPOCHI 3JEKTPOMEXaHHYECKOr0 NPeodpa3oBaHusl IHEPrHH.

11

Texymuii
KOHTPOJIb

Beenenue. Llens u 3agaun Kypca.
TenmeHnnM pa3BUTUAL
AIEKTPOIHEPTETUKH U 3HAUCHHE
ANEKTPUIYECKUX MAIINH Ha
JKEJIe3HOJIOPO’KHOM TPAHCIIOPTE U
B MIPOMBIIITIEHHOCTH. OCHOBHBIE
TIOHSITHSI U OTIPEZICIICHUSI.
Krnaccugukarus 31eKTpruaecKux
MAaIrH. DJICKTPOMEXaHHIECKOE
npeoOpa3oBaHUe YHEPTHH.
[punumn neicTBus u
KOHCTPYKIIHUS DJICKTPUICCKUAX
MAIIIMH B TPaHC(POPMAaTOPOB.
Marepuaibl IpUMEHSIEMbIE B
ANEKTPUYCCKHUX MalTuHax. /JIex/

[K-1.1

TectupoBaHnue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

1.2

Texkymumii
KOHTPOJIb

Knaccugukamus nmoreps sHEpTuu
B DJICKTPUYCCKUX MallIMHaX U
tpanchopmaropax. Koaddurment
I0JIE3HOTO IEUCTBHUS U €TI0
3aBHCHMOCTB OT Harpy3KH.
HarpeBaHue 1 oxJiaKIeHUE
MEKTPUIECKHUX MAIIUH. CIIOCOOBI
OXJIAXKICHUS HJICKTPUYECKUX
MalmH. BriusHue Harpesa Ha
JOJITOBEYHOCTh M HAJIGKHOCTh
QJICKTPUYCCKUX MAIlIUH U
tpaHcdopmaropos. /Jlek/

[K-1.1

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

2.0

Pasznen 2. MamuHbI OCTOSIHHOT'O TOKA (FeHepaTOpr u ZIBl/IFaTeJII/[).

2.1

Texkymumii
KOHTPOJIb

OO6111e BOIPOCHI TEOPHH
ANIEKTPUUYECKHUX MAIIHH
nocTosHHOTO ToKa. OcobeHHOCTH
NPUHIUIA PaOOThI U KOHCTPYKIIMU
MaIliH IOCTOSIHHOTO TOKA.
MarHuTHas 11e1Tb, MarHUTHOE T10JIe
BO3JLyLITHOTO 3a30pa 1 3yOL0BOH
30HBI. HamarHu4uBaromme CHiist
Cep/IeYHUKA SKOPS, OIIOCOB U
sipMa. [TosHasi HaMarHUYKBarOIAs
CHJIa U MarHUTHAas
XapaKTepUCTHKA MAIIKHEL. /JIex/

[K-1.1

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

2.2

Texyuii
KOHTPOJIb

O/1C sixops ¥ IIEKTPOMArHUTHBIHA
MOMeHT. OCHOBHEBIE
ANIEKTPOMArHUTHBIE HATPY3KHU 1
MalIlHHas OCTOsIHHAs. BinsHue
TeOMETPUYECKHX pa3MepoB Ha
TEXHUKO-OKOHOMUYECKHE

[K-1.1

JlaboparopHnas pabota
(MMCBMEHHO/YCTHO)

B pamxax TTIT**:
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)




MoKa3aTeiy MalluHbl. Peakius
SIKOpSI U ee BBl BrmsHue
peaKIu SIKOpsi Ha OCHOBHOM
MarHUTHBIH TOTOK MAITHHEL.
Hanpsoxenust mexny
KOJUICKTOPHBIMH TUTACTHHAMHE U
KOMIICHCAIIMOHHAs1 00MOTKa. /JIek/

KommyTtanus. [Tpupona
IIETOYHOr0 KOHTakTa. MckpeHue
Ha kojuiektope. [Iponecc
KOMMYTallUU. DIIEKTPOABHKYIIHE

N CHJIBI B KOMMYTHUPYEMOH CEKIUH. TectupoBanue
Texymuii o
2.3 KOHTDONE Onpenenenue peaktusHoi DJIC. [K-1.1 (KOMIIBIOTEpHBIE
P Crioco0#!1 yirydreHus TEXHOJIOTHH)
komMmyTanud. KommyranuoHsas
peaKus KOs
DKcIiepruMeHTaIbHAS IPOBEPKa U
HacTpoiika KomMmyTanuu. /JIex/
Oo6ume cBeAeHUS 0 TeHepaTopax
MIOCTOSTHHOTO TOKa. [ eHepaTopbl
HE3aBUCHMOTO BO30YKICHUSI.
I'enepaTopsl napajieIbHOrO
N B030yxneHus1. ['eHeparopsl TectupoBanue
Texymuii
2.4 KOHTDONE MOCJIeJOBATEILHOIO TIK-1.1 (KOMIIBIOTEPHBIE
P BO30yx1eHUS. I eHepaTopbl TEXHOJIOTHH)
CMEIIAHHOTO BO30YKICHUS.
[MapannensHas padota
TEHEePaTOpOB ITOCTOSHHOTO TOKA.
/JTex/
[lyck nBurarenel mocTOSHHOTO
ToKa. PerynupoBanue BpameHus u
Texymuii CTOIZHHB}(I)CTE abO0TBI )i)BI/Iﬁ“aTeH)I Tectuposarme
25 Y Y P ' [IK-1.1 (KOMITBIOTEpHBIE
KOHTPOJIb JIBuraTenu He3aBUCUMOTIO U
TEXHOJIOTHH)
MapauieIbHOTO BO30YKACHHS.
/Jlex/
JlBurarenu nocienoBaTebHOTO
BO30yxIeHus. J[Burarenu
Texymuii CMeni/aHI;oro 3(2)136 KIICHUS Tectuposanine
2.6 Y Y ‘ [K-1.1 (KOMITBIOTEpHBIE
KOHTPOJIb OCco0OEHHOCTH KOHCTPYKIHH
" TEXHOJIOTHH)
TATOBBIX BUTaTeneil. Pabora
JBUATATENIEH HA OuH Bail. /Jlex/
«MarmrHa MOCTOSTHHOTO TOKa €
o —— HE3aBUCHMEIM BO30YKICHUCM. Pa3HOYPOBHEBbIE 3212t
2.7 KOHYH:)HB Pacuer cratuueckux [K-1.1 (3anaH}$ﬂ /THCHMEHHO)
P xapakrepuctuk MIIT HB B
JBUTaTeIbHOM pexume. /TIp/
JIab. padota Ne 2. «MccnenoBanue
OCHOBHBIX XapaKTePHUCTHK
TeHepaTopa MOCTOSIHHOTO TOKay.
JlaboparopHnas pabota
UccnenoBanue paboThl, CHATHE
9KCIEPUMEHTAIILHBIX TaHHBIX 1 (IHCEMEHHO/YCTHO)
Texymuii p B pamkax TTIT**:
2.8 HMOCTPOCHHUE XapaKTEPUCTUKU [K-1.1
KOHTPOIIb . TectupoBanue
XOJIOCTOTO XO/Ia, BHEIIHEH 1
% (KOMIIBIOTEpHBIE
PETYJIINPOBOYHON XapaKTEPHCTHK
TEXHOJIOTHH)
reHeparopa MOCTOSHHOTO TOKa C
HE3aBUCHMBIM BO30YKICHUEM.
/J1a6/
«MaluHa OCTOSIHHOTO TOKa C
Texyuii TOCIIC/IOBATEILHBIM PasHoypoBHEBEIE 3a1aun
2.9 Y BO30yIeHHeM» Pacuer IK-1.1 yp
KOHTPOJIb (3a1aHMSI/TUCHEMEHHO)
CTaTHYECKUX XapPAKTEPUCTUK B
nBUTaTebHOM pexume. /TIp/
3.0 Pa3gen 3. TpancopmaTopsl, aBTOTpaHCc(HOPMATOPSI, ClIeNHA/IbHbIC TPAHCHOPMATOPHI.
31 Tekymmumii [MpuHumn nefcTBUS U BUIIBI MK-1.1 TecTupoBaHue
' KOHTPOJIb TpaHc(opMaTopos. ' (KOMIIBIOTEpHBIE




MarHuTonpoBOBI
TpancopmaTopoB. OOMOTKH
TpancopmaTopoB. CXeMbI U
IPYIIIBI COSIMHEHUH 0OMOTOK
TpaHC(HOPMATOPOB. DIEMEHTHI
KOHCTPYKIIMH U CIIOCOOBI
OXJIAXKICHUS MaCIITHBIX
tpancdopmaropos. /Jlex/

TEXHOJIOTHH)

3.2

Texymuii
KOHTPOJIb

CxeMblI 3aMelIeHus
TpaHcdopmaropa. Pabora
TpaHcdopmaropa 1moj Harpy3Kou.
duznveckue yciaoBus paboThl,
BEKTOPHBIC M SHEPTeTHUECKHE
nuarpammel. 3meHnenue
HanpsDKeHUs TpaHcopMaTopa.
PerynupoBanue HanpsKeHUS
TpaHchopmaropa. Korpopumment
MOJIE3HOTO AEHCTBUA
TpaHchopmaropa. /Jlex/

IK-1.1

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

4.0

Paznen 4. ACHHXpOHHBbIE MAIIIMHBI.

4.1

Texkymumii
KOHTPOJIb

OCHOBHEIE BUbI MalllUH
[IEPEMEHHOT0 TOKA. Y CTPOMCTBO U
MIPUHLUI JEHCTBUSI ACUHXPOHHOM
MalluHBbI. ACI/IHXpOHHa}I MalmHa
IIpU HEMOABW)KHOM POTOPE.
[MpuBenenune pabouero mnpoiecca
ACHMHXPOHHOM MAallWHBI TIPH
BpallaloIeMcs pOTope K
pabouemMy mporeccy npu
HETIOJIBIJKHOM POTOPE.
YpaBHEHUS HaNpsKEHUI
aCHHXpOHHOﬁ MalIWHbI U UX
npeodpazoBanue. CXeMbl
3aMEILEHUS aCUHXPOHHOHI
MaruHsl. /Jlex/

[K-1.1

TecTupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

4.2

Texymumii
KOHTPOJIb

DNeKTPOMarHUTHBIIf MOMEHT.
MexaHnueckasi XapaKTepUCTHKA
ACHHXPOHHOTO JIBUTATEIS.
[MocTpoenue kpyrosoii
JiarpaMMBl TI0 JIaHHBIM
XOJIOCTOTO XOJ[a ¥ KOPOTKOTO
3ambIkaHus. Paboune
XapaKTEePUCTHKN aCHHXPOHHOTO
nsurarens. /Jex/

[K-1.1

TecTupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

5.0

Pa3nen 5. CHUHXpOHHBIE MALLIMHBI.

5.1

Texkymumii
KOHTPOJIb

YCeTpolcTBO U IPUHLMIL JEHCTBUS
CHUHXPOHHOM ManmmHbl. PaboTa
MHOTO(]a3HBIX CHHXPOHHBIX
TEHEpaTOpPOB IIPU CUMMETPUYHON
Harpy3ke. OCHOBHbBIE BUIbI
BEKTOPHBIX JHarpaMMm
HaNpsKEHUN CUHXPOHHBIX
re"eparopos. Iloctpoenue
BEKTOPHBIX JHarpaMm
HaNpsKEHUH ¢ y4eToM
HacbleHus. CHHXPOHHBIE
JIBUTATENIN 1 KOMIICHCATOPEI.
Koeb6anns CHHXpOHHBIX MaIIIHH.
CucrteMbl BO30YKICHUS.
TpeboBaHus K cuCcTEMaM
BO30YKJICHHUSI.

[K-1.1

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

6.0

Pa3nen 6. OcHoBbI

JJIEKTpornpuBoaa.

6.1

Tekymmumii
KOHTPOJIb

OCHOBBI JIEKTPONPUBOJIA.
OCHOBHBIE YpaBHEHUS U TpaBHJIA.
CucrtemMa NOJUUHEHHOTO

[K-1.1

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)




PEryIUPOBAHUS IICKTPOIPHUBOIOM
MOCTOSTHHOTO TOKa. [IpocThie
CHUCTEMBI yTIPaBICHU
AIIEKTPOTIPUBOIAMH B
JKEIIE3HOTOPOIKHBIX JIOKOMOTHBAX.
7.0 Pa3gen 7. Hanaaka j1eKTpHYeCKMX MAIIUH.
Hananka MammH IMOCTOSTHHOTO
Texymui Toka. Hamajaka mamms Tectnposanme
7.1 yi ’ TIK-1.1 (KOMITBIOTEpHBIE
KOHTPOJIb nepeMeHHOro Toka. Hanaika
TEXHOJIOTUH)
TpaHcdopmMaTopos.
3 Kypc, ceccusi JIeTHsIs
Texymuit Konrponsuas padora (KP
yu Pasgensi ¢ 1 o 4 TIK-1.1 p p (KP)
KOHTPOJIb (THCHMEHHO)
N Ok3aMeH (cobeceioBaHNe)
dopma mpoOMeKyTOUHON
[IpomexxyTouHas DK3aMEH - TECTUPOBaHHE
aTTeCcTalllu — SK3aMeH TIK-1.1
aTTecTalus (KOMITBIOTEpHBIE
Paznmensrc 1 mo 7
TEXHOJIOTHH)

*dopma MpoBeICHUS KOHTPOIBHO-OIIECHOYHOTO MEPONIPUATHS: YCTHO, MMCbMEHHO, KOMITBIOTEPHBIC
TEXHOJIOTHH.
**[1I1 — mpakTHYeCKas MOArOTOBKA
Onucanue noka3arejeid U KPpUTePUEB OIEHUBAHUS KOMIIETEHIIUH.
Onucanue MKAaJ ONeHUBAHNUS

KonTponp kadecTBa OCBOGHHMS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKyIIMH KOHTPOIb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTTecTaluio. TeKyluil KOHTpOJb YCIIEBAa€MOCTH U
MPOMEXKYTOUHAsI aTTeCTalusl OOYy4aromIMXCs MPOBOJSTCS B LEISIX YCTAaHOBIEHHUS COOTBETCTBUS
JOCTHXKEHUN 00y4aromuxcs IMO3TalHbIM TpeOoBaHUSAM 00pa3oBaTeNIbHOM MporpamMmbsl K
pe3ynbTaTam o0y4deHus 1 POpMUPOBAHUS KOMIIETCHIIUH.

Tekymuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHUJl CHUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHHH, HAaBBIKOB OOydYaromuxcs. 3ajaya TEKYIIEro KOHTPOIS — OINEPAaTUBHOE U PETYISAPHOE
yOpaBjieHHEe Y4eOHOW JIeATENbHOCTHIO OOYyYarolIMXCsi Ha OCHOBE OOpaTHOM CBSI3U W
KOPPEKTUPOBKU. Pe3ylIbTaThl OLIEHNBAHUS YUUTHIBAIOTCS B BUJE CPEJHEN OLIEHKH IIPU NIPOBEIECHUU
IIPOMEKYTOUHOM aTTECTALUH.

Jlnis  OleHMBAaHUS pe3yibTaTOB OOydYeHHMs HUCHOJIb3yeTcsl 4YeThlpexOalibHas —IlKaja:
«OTJIMYHOY, «XOPOIIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBICTBOPUTEIILHO» U JBYXOallJIbHAs 1IKaja:
«3a4TEHOY, «HE 3aYTCHO».

[lepeueHb OLIEHOYHBIX CPEICTB, MCIOJb3YEMbIX JUISl OLCHUBAHHUS KOMIIETEHIMH, a TakKke
KpaTKasi XapaKTepUCTHKa 3THUX CPEICTB NPUBEACHBI B TaOJIHIIE.

Texkymuii KOHTPOJIb

[IpencraBnenue
HaumenoBanue
No KpaTkast xapakTepucTHKa OlEHOYHOTO CPEACTBA OIICHOYHOT'O
OIIEHOYHOTO CpeJICTBa
cpencta B POC
TumnoBoe 3a1anue
CpeactBo Ijisi MPOBEPKH YMEHWUH MPUMEHSTh TOJyYeHHBIC | JIJISl BBITOJTHEHUS
PacuetHo-Tpadmdeckass | 3HaAHUS MO 3apaHee OMPENACICHHOW METOIUKE JUIsl PEIIeHUs | pacdeTHO-
1 | pa6ora (PI'P) 3a/1a4 WY 3aJ]aHUH 110 pa3/ieny AUCIHUILINHBL. rpaduueckoit
(TIMCBEMEHHO) MoskeT OBITh HCIOJB30BAHO JUIA OLCHKU 3HAHWH, YMEHHH, | pabOTHI MO
HABBIKOB ¥ (MJIN) OTBITA ACATEIHHOCTH 00YYAFOIIIXCS pasnenam/TeMam
JUCIUITUHBI
N Tunosoe 3agaHue
CpeacTtBo sl MPOBEPKU YMEHUH MPUMEHSTbh NOJyYEHHBIE
N JUTSI BBITIOJTHEHUSI
3HaHUA TI0 3apaHee ONpPENEJICHHON METOJMKE AJisl pelIeHHUs .
KonTtponbHas padora o KOHTPOJIbHOU
2 (KP) 3a]1a4 WM 33JaHU 10 pa3fiely IUCUUIUIUHBIL. AGOTHI 110
MoskeT OBITh WCTIONB30BAHO JUIsl OICHKW 3HAHWH, YMEHUH, P
pazaenaM/TeMam
HaBBIKOB | (WJIN) OTBITA JACSATEIBHOCTH 00YJarONIIXCS
JIUCTTUTUTHHBI
PaznuuaroT 3anaum: Kommexr
Pa3zHoypoBHeBbIE
3 sajiaun (3aans) — PENpOIYKTHBHOTO YPOBHSI, TO3BOJISIONINE OIICHUBATh W | Pa3HOYPOBHEBBHIX
JIMaTHOCTUPOBAThH 3HaHWE (haKTHUECKOTO MaTepraia (0a30Bble | 3a7ad W 3aJaHHi




MOHATHUS, AITOPUTMBL, (aKThl) H yMEHHE MPABHIBHO
HCIIOJIb30BaTh CICIMAIbHBIC TCPMUHBI U TOHSITHS, Y3HABAHHE
OOBCKTOB HM3YYCHHS B paMKax OIPEICICHHOIO pasieia
JIACLIMIUIAHEL,

MOXeET OBbITh HCIOJBH30BAHO JJIsI OLCHKH 3HAHUN M YMEHH
oOyJaromuxcs;

— PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJSIONINE OIICHHBATH U
JIUaTHOCTHPOBATh YMCHHS CHHTC3UPOBATh, aHAIU3UPOBATH,
00001maTh (PaKTUYECKU H TEOPETUUCCKUI MaTepuan C
(hopMyIHPOBaHHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHHEM
MPUIHHHO-CJICJICTBEHHBIX CBS3CIH;

MOKET OBITh HCIOJB30BAHO MJIsI OICHKH 3HAHWW, yMEHUI,
HABBIKOB ¥ (MJTH) OTBITA JACATEIEHOCTH 00YYaOIIIXCS;

— TBOPYECKOTO YpPOBHS, IMO3BOJISIIOIIME OLICHUBATH U
JIMarHOCTHPOBATh yMEHHS, MHTETPUPOBATh 3HAHHS
pa3nUuHbIX 001acTel, apryMEeHTUPOBATh COOCTBEHHYIO TOUKY
3peHus;

MOXET OBITh HCIOJb30BAHO JUIS OLEHKH 3HAHHM, YMEHUH,
HaBBIKOB M (MJIM) OTIBITA ACATEIHHOCTH O0YJarOITIXCS

HIIM KOMILIEKTEI
3a7a4 U 3a1aHuH
OTIpEICIEHHOTO
YPOBHSA

CucteMa CTaHIApTHU3UPOBAHHBIX 3aJaHUIl, MO3BOJIAIOIIAS

TectupoBanue aBTOMATH3UPOBAThH TMPOIIE M3MEpEeHUs] YPOBHS 3HAHUU H
p N P poLeaypy P My DoH TECTOBBIX
4 | (KOMIIBIOTEpHBIE yYMEHHH 00y4aromerocs. sananmuii
TEXHOJIOTHH) MoskeT ObITh HCIONB30BAHO JJI OIICHKH 3HAHWH, YMEHHIA,
HaBBIKOB M (MJIM) OTIBITA IESTEIbHOCTH 00Y4aIOIIUXCS
CpencTBO, MO3BOJISIONIEE OICHUTh yMEHHE oOydatomierocs | OOpaser 3amaHus
MUCHMEHHO/YCTHO W3JIaraTh CYTh IIOCTAaBICHHOW 3aJadl, | UL BBITOTHCHUS
CaMOCTOSITENIFHO TPUMEHSATh CTAHJAPTHBIC METOABI PEHICHHS | JabopaTOpHOM
MOCTaBICHHOH 3afadydl C WCIOJNB30BAHWEM HMeEIoIIeics | paboTh U
5 | JlabopaTtopHas pabora N .
nmabopaTopHO 0a3pl, TPOBOJAWTH AaHAIM3 MOJIYYCHHOTO | MPHMEPHBIH
pe3ynbTata paboTH. TepeyYcHb
MoskeT OBITh UCTIONB30BAHO ISl OICHKHA YMECHHI, HABBIKOB M | BOIIPOCOB JJIS €
(1K) OmbITa AESTENLHOCTH 00YJarOIIUXCS 3aIIUTHI
IIpomMexxyTouHas arrecrauus
IIpencraBnenue
HaumeHnoBanue bed
No KpaTkast xapakTepucTHKa OIEHOYHOTO CPEACTBA OIIEHOYHOTO
OIICHOYHOT'O CPEJICTBA
cpenctea B @OC
Ilepeuens
TEOPETUICCKHUX
CpencTBo, MO3BOJSIONICE OIICHUTh 3HAHUS, YMCHUS, HABBIKOB BOIDOCOB I
u (WIM) OomBITa JCATEIBHOCTH  OOydYaromerocs IO P
MPaKTHICCKIX
1 | Dx3ameH JUCTIATUTHHE. .
o . | 3amaHuit (obpasen
MoskeT OBITh HCIOJNB30BAHO IS OLICHKH 3HAHWH, YMEHUH,
9K3aMEHAIIHOHHOT O
HaBBIKOB U (MIIN) OTIBITA ACATEIHHOCTH O0YJArOIIIXCS
6unera) K
9K3aMEHY
CucteMa  aBTOMAaTHU3UPOBAHHOTO  KOHTPOJISI ~ OCBOSHUS
KOMIIETEHIIMA (YacTH KOMIETECHINN) O0OyJammuMcs 1o
TecT — npomexxyTouHas
JUCHHUTUIAHE (MOJIYITI0) ¢ HCIOJIb30BaHUEM HHGOPMAIMOHHO- | DOHJ TECTOBBIX
2 | arrecrarus B hopme

OK3aMC€Ha

KOMMYHHMKAIMOHHBIX TEXHOJIOTHl.
MoskeT OBITh HCIIOJNIB30BAHO MJISl ONEHKW 3HAHWUH, YMEHUH,
HABBIKOB ¥ (MJIM) OTBITA JACSATEIHHOCTH 00YYAFOIIIXCS

3aJaHUN

KpnTepml U IIKAJbI OLICHUBAHUA KOMHeTeHHHﬁ B pe3yJjbTaTC U3YUYCHUA TUCHUITJIUMHBI
NPHU NPOBEJICHUH NIPOMEKYTOYHOM aTTecTanuu B opMme dk3amena. lllkana onenuBanus

YPOBHSI OCBOCHUSI KOMIIETEeH Ui

YpoBeHb
IlIkana oneHuBaHusA Kpurepuu oneHnBaHus OCBOCHUS
KOMIIETEHIIUH
OOyyaronuiicss TPaBUIBHO OTBETHJI Ha  TEOPETUIECKUE
«OTIIMYHO» Bompockl. [lokasanm oTiaW4yHBIE 3HAaHWA B paMKax y4deOHOTro Boicokuit

MaTepurajia. HpaBI/IHLHO BBITIOJIHWJI TPAKTUYCCKUC 3aJaHUs.




[Mokazan oTaMYHBIC YMEHUS M BIIAJICHUS HABBIKAMH IPUMCHCHUS
MOJYYCHHBIX 3HAHUA M YMCHUH TPU PEUICHUU 33a]1a4 B paMKax
yueOHoro Martepmana. OTBETHJI HAa BCE JONOJHHUTEIHHBIC
BOIIPOCHI

«XOpOIIO»

OOygatonmuiicss ¢ HEOONBIIUMHU HETOYHOCTSIMH OTBETHJI Ha
TeopeTUYecKue BOIPOCHL. [lokazan xopoluue 3HaHHSA B paMKax
yaebHoro Marepuana. C HeOONBIIMMH HETOYHOCTSIMH BBHITTOJTHILT
npaKkTHYecKue 3ananus. [lokasan Xopoliue yMEeHHs U BIIaJCHUS
HAaBBIKAMH IIPHMCHEHUs MOJyYeHHBIX 3HAHUH M yMCHUH HpH
peuieHuH 3a7ad B pamMKax ydeOHoro marepuana. OTBeTHI Ha
OOJIBIIMHCTBO JONOJHHUTENBHBIX BOIPOCOB

BbazoBriit

«YAOBJICTBOPUTCIILHO»

OOyuaronuiics ¢ CyIECTBEHHBIMM HETOYHOCTSIMM OTBETHJI Ha
TeopeTHdeckue Bompochl. Iloka3anm  yZoOBIeTBOpUTEIbHBIE
3HaHMS B paMKax ydeOHoro Mmarepuaia. C CyIIeCTBEHHBIMH
HETOYHOCTSAMH BBINONHUI MpakTUdeckue 3agaHusd. I[lokazan
YIOBICTBOPUTENbHBIE ~ YMEHHS W  BIAJCHHA  HaBBIKAMHU
NPUMEHEHNS TIOMYYCHHBIX 3HAHWM W YMEHHH NpPU PEUICHUH
3aJad B paMKax ydeOHOro wmarepuana. JlomycTHa MHOTO
HETOYHOCTEH IPU OTBETE Ha JOMOJIHUTEIbHBIE BOIPOCH

MunuManbHBIH

«HCYIOBJIETBOPUTECIILHOY

OOyuaronuiicst Ipx OTBETE Ha TEOPETHYECKHE BOIPOCHI M IPH
BBIIIOJTHEHUH IPAaKTHYECKUX 3aJaHUH  MPOJIEMOHCTPHUPOBAT
HEJIOCTATOYHBIH yPOBEHb 3HAHUH M YMEHHUH IPU PEIICHUHN 33139
B paMkax ydeOHoro Mmarepuana. Ilpm orBetax Ha
JIOTIOJTHUTENBHBIE  BONPOCHl  OBUIO  JIONYLIEHO MHOXECTBO
HENPaBWIBHBIX OTBETOB

Komnerenmus
He copMUpOBaHa

Tect — IIPOMCIKYTOYHAA aTTCCTAllUs B (I)opMe OK3aMCHa

Kpurepun onennBanus

[IIxana oreHUBaHHUS

OoOyuaromuiicst BepHo otBeTHa Ha 90 — 100 % TecTOBBIX 3amaHUi HpU

COTIIYHO
MPOX0XKJCHUH TECTUPOBAHUS
OOyuaromuiicst BepHO otBeTHa Ha 80 — 89 % TecTOBBIX 3amaHMi THpU XODOLLIOY
MPOX0KJCHUH TECTUPOBAHUS p
OOyuaromuiicst BepHO otBeTHa Ha 70 — 79 % TecTOBBIX 3aJaHHMi TpHU

MPOXOXKJACHUU TECTUPOBAHU S

«YIOBJIETBOPUTEIILHO»

OO6yyatonuiics BepHO OTBeTWI Ha 69 % W MeHee TECTOBBIX 3a/IaHUN TIPH

MPOXOXKJICHUU TECTUPOBAHU S

«HCYIOBJIETBOPUTECIILHOY

Kpurepun u mkaJbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPHU NPOBeAeHUN
TeKYyIIero KOHTPOJIsl yCIeBaeMOCTH

PacuetHo-rpaduueckas padora (PI'P)

IIxanbl OLIEHUBAHUS

Kpurepun onieHnBanus

«OTIUYHO»

«XOpOoUIo» «3a4YTCHO»

«YAOBJICTBOPUTCIILHO»

OOyuarommiicss MOTHOCTHIO W TPABIWIBHO BHIONHWI 3amaHue PIP.
[Mokazam OTIMYHBICE 3HAHWSA, YMEHHS W BIAJCHUS HABBIKAMH
MPUMEHECHHS MX MPH PEUICHUH 33a/1a4 B paMKaX YCBOCHHOTO Y4eOHOTO
Matepuana. PI'P  odopmileHa akkypaTHO W B COOTBETCTBHH C
TIPEABSABISIEMBIMHA TPEOOBAHUIMU

OO6yyarommiics BeIMOTHII 3agaane PI'P ¢ HeOompmmMMu HETOYHOCTSMHU.
TToka3zayr XOpoIIKe 3HAHUS, YMCHHS M BJIAJCHUS HABBIKAMHU [IPUMEHCHUS
HX TPU PEUICHHWH 3a7ad B paMKaxX YCBOECHHOI'O yd4eOHOro marepuaia.
Ectp HenoctaTku B oopmirennn PI'P

OOywarommiics  BeIMOMHWI — 3amanue PIP ¢ cymecTBeHHBIMU
HETOYHOCTAMHU. [loKa3am yHOBIETBOPHUTENbHBIE 3HAHUS, YMEHUS H
BJIAJICHUSI HAaBbIKAMU NPUMEHEHHS WX IIPU PELIeHHH 3ajJad B paMKax
ycBOoeHHOro yueOHoro martepuana. KasectBo opopmienus PI'P umeer
HEIOCTaTOYHbIN YPOBEHb

«HCYAOBJICTBOPUTCIIBHOY «HEC 3a4YTCHO»

[pn  Bemonmnenun  PI'P oOywarommiicss — IpOJEMOHCTPUPOBAI
HEJIOCTaTOYHBII ypOBEHb 3HAHUM, YMEHMH M BIAJACHUS HMHU @pU
peLIeHnH 33124 B paMKax YCBOCHHOT'O y4eOHOI0 Marepuaia

KonTponbnas pabota




[IIkasb! oLleHUBaHUS

Kpurepun onieHnBanus

«OTIIHYIHO»

«XOopomo» «3a4YTCHO»

«YAOBJICTBOPUTCIILHO»

OOyyaromuiicst MOJHOCTBIO W  TPAaBWIBHO  BBINOJIHWI  3a/laHHE
KOHTpPOJIbHOH paboThl. [lokazan oTIMYHbIE 3HAHMS M YMEHHUS B paMKax
yCBOEHHOTO ydeOHoro Mmatepuana. KoHTpombHas paborta odopmiieHa
aKKypaTHO M B COOTBETCTBHH C NPEIbSBISCMBIMH TPSOOBAHUSIMH

OOyuarommiicsi  BBIIONHWJI ~ 3aJaHWe  KOHTPOJBHOH  paboThl ¢
HEOOJIBIIMMH HETOYHOCTSIMHU. [loKazanm Xopolnne 3HaHUS M YMCHUS B
paMKax YCBOGHHOIO y4eOHOro Mmatepuana. ECTb HENOCTaTKH B
0 OpMIICHIN KOHTPOJIEHOU pabOTHI

OOyuarommiicsi  BBIIONHWI ~ 3aJaHWe  KOHTPOJBHOH  paboThl ¢
CYLIECTBEHHBIMH HETOYHOCTSAMH. [ToKa3ai ynoBIeTBOPUTEIbHBIC 3HAHU
U yMEHHs B paMKax YCBOGHHOTo yd4eOHoro Marepuana. KauecTBo
oopmIIeHNs] KOHTPOJIEHON pabOThl KIMEET HEJJOCTATOUYHBIH YPOBEHb

«HCYIOBJICTBOPUTECIILHOY «HC 3a4YTCHO»

06yqa101111/11710>1 HC TIIOJIHOCTBIO BBIIIOJHUII 3aJaHUA KOHTpOJ'ILHOﬁ
paGOTLI, Ipy 5TOM HPOABUJI HEJI0CTaTOYHBIN YPOBCHb 3HAaHUM U yMeHI/Iﬁ

PasnoypoBHeBbI€ 3a1au (3aaHUS)

IIIxane! olileHUBaHUS

Kpurepuu oueHnBaHus

COTIIUYIHO»

«XOPOLIOo»

«YZOBJIETBOPUTEIBHO»

«3a4yTCHO»

JleMOHCTpHUPYET OYCHb BBICOKHI/BHICOKHI YPOBCHb 3HAHUM, YMCHHUIA,
HaBBIKOB B COOTBETCTBHUM C KpUTEpUSIMU oOLEHHUBaHHS. Bcee
TpeOOBaHNUS, IPEIBABISIEMBIC K 33JaHUIO, BEITIOTHEHBI

JIeMOHCTpHPYET JOCTaTOYHO BBICOKHI/BBIIIE CPEAHETO YpPOBEHb
3HAaHWH, YMEHHUH, HABBHIKOB B COOTBETCTBHM C KPHTEPHIMHU
OLlCHWBaHMA. Bce TpeOoBaHHs, TpeAbsABIAEMblE K 3aJaHUIO,
BBIITOJTHEHBI

JleMoHCTpUpyeT CpeoHHil YpPOBEHb 3HAHHWI, YMEHUMH, HaBBIKOB B
COOTBETCTBHHM C KPUTEPHUIMHU OLIEHUBAHUA. BOJIBIIMHCTBO TpeOOBaHUH,
MIPEIbSBIAEMBIX K 3aJJAaHUIO, BBIITOJTHEHBI.

JIeMOHCTpHUPYET HHU3KHIA/HIDKE CPEIHEro ypoBeHb 3HAHMH, YMEHHH,
HaBBIKOB B COOTBETCTBHM C KpUTEpUSAMH OIlCHHMBaHUSI. MHorue
TpeOOBaHUs, MPEIbSIBISEMbIC K 3aIaHUIO, HE BHIITIOJTHEHBI

JleMOHCTpUpYyeT O4eHb HU3KUM YPOBEHb 3HaHWI, YMEHH, HaBBHIKOB B

«HEYAOBIETBOPUTEIHLHO «HE 3a4TEHOY
COOTBETCTBUM C KpUTEpHsIMH olleHHBaHus. He oTBeTa.
TectupoBanue
IIIkaJbel oneHHBaHUS Kpurepun oniennBanust
OO6yuatonmuiicst BepHO oTBeTHII Ha 90 — 100 % TecToBBIX 3amaHUit
«OTIIMIHO»
TIPH TPOXOKACHUU TECTHPOBAHUS
OO6yuatommuiicss BepHO oTBeTil Ha 80 — 89 % TecTOBBIX 3amaHUit
«XOPOIIIOY «3a4TEHOY

«YAOBJICTBOPUTCIILHO»

IpU IIPOXOKACHUN TCCTUPOBAHUS

OO6yuatommuiicss BepHO oTBeTil Ha 70 — 79 % TeCTOBBIX 3amaHUit
TIPH IPOXOKACHUHU TECTHPOBAHUS

«HCYHAOBJICTBOPUTCIBHO» «HEC 3a4YTCHO»

OOyuaromuiicss BepHO OTBeTHI Ha 69 % U MeHee TECTOBBIX
3aJlaHIH IPU IPOXOXKACHUHN TECTUPOBAHUS

JlaGopaTtopHnast pabora

IIIxanb! OLIEHUBAHUS

Kpurepuu oneHnBaHus

«OTIUYHO»

«BavYTCHO»

«XOPOIIO)

JlaboparopHast paboTa BBIMOJHEHA B 00O3HAYEHHBIN MpemojaBaTelieM
CPOK, TUCbMEHHBIN OTYET 0€3 3aMeUaHuil.

JlaboparopHast paboTa BBITIOJHEHA OOYJarOIIMMCS B MOJHOM 00BEME C
coOiroileHeM  HeoOXoauMol  mocienoBaresibHOCTH.  OOydaromuiics
paboTayl TOJHOCTBIO CAaMOCTOSTENBHO; MOKa3al HEOOXOJUMBIE IS
MIPOBEJCHUSI PabOTHl TEOPETUUECKHE 3HAHUS, MPAKTUYECKUE YMEHHS U
HaBbIKM. Paborta (oruer) odopmiieHa akkypatHo, B Haumbolee
ONITHMAJILHOM 151 puKcanuy pe3yspTaTtoB popme

JlaboparopHasi paboTa BBITIOJHEHA B 00O3HAYCHHBIA MpENojaBaTeiieM
CPOK, MMCBMEHHBIA OTYET C HEOOIBIIIMMH HEI0UCTAMH.

JlaboparopHast paboTa BBEITIOJHEHA O00y4YarOUIMMCs B MOJIHOM 00beMe U
CaMOCTOSITENIbHO.  JomymieHsl  OTKJIOHEHWST  OT  HEeoOXOAMMOM
TOCJIEA0BATCIIBHOCTU BBINIOJIHCHUA, HE BJIMAIOIIHUC Ha IIPAaBUJIBHOCTH
KOHEYHOro pe3yibrara. Pabora mnoka3piBaeT 3HaHUE OOYYAIOMIMMCS
OCHOBHOTO TEOPETHYCCKOI0 MaTepuaja M OBJIQJCHHC YMCHHSIMH,
HEOOXOIWMBIMH  JUII  CAMOCTOSATENFHOTO  BBIOJNHEHHS  PabOTHL




JlonyIeHbl HETOYHOCTH M HEOPEKHOCTh B O(QOPMIIEHHH PE3YJIHTaTOB
pabortsl (oTyera)

JlaGopaTopHast paboTa BBIIIOJIHEHA C 33/IEPXKKOH, MMCHbMEHHBIH OTYET C
HEJ0YeTaMH.

JlaboparopHast pabota BBIMONHACTCS W O(QOPMISIETCS OOYJaOIIIMCS
«yIOBIICTBOPHUTEILHO IpH NOCTOPOHHEeW momomu. Ha BblmonHeHHEe pabOTHI 3aTpauynBaeTCs
MHOro BpeMeHH. OOydarommiics MOKa3bIBaCT 3HAHHSA TEOPETHYECKOTO
MaTepHaa, HO MCHBITEIBACT 3aTPyJHEHHE IIPH CaMOCTOSATEIBbHOM paboTe
C HCTOYHHMKAMHU 3HAHUH WM TpUOOpaMu

JlabopatopHass paboTa HE BBIIOJHEHa, NHCHMEHHBIM OTYET HE
NIPE/CTaBIICH.

Pe3ynbraThl, MONy4YeHHBIE OOYYArOLIMMCSl, HE MO3BOJISIIOT CJENaTh
MPaBUWJIBHBIX BBIBOJIOB M ITOJHOCTBIO PAacXOIATCS C MOCTABJICHHOM
«HEYZOBIICTBOPUTEIBHO» | «HE 3aU4TCHO» | Helblo. [lokasbiBaeTcs IUIOXOE 3HAHME TEOPETUUECKOro MaTepuaya U
OTCYTCTBHE HEOOXOANMBIX YMEHUH.

JlabopatopHasi paboTa HE BEHIIOJHEHA, y YYaIlIeTocs OTCYTCTBYIOT
HEoOXOIMMbIe Uil TIPOBEAEHHs pAbOTHl TEOPETHYECKHE 3HAHMS,
NPaKTUYECKUE YMEHUS U HABBIKH

3. TunoBbie KOHTPOJIbHbIE 32IaHUSI UJIM MHbIE MATEPHAJIbI, HEOOX0AMMbIE
JJIS1 OIl€HKM 3HAHMIA, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATEJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 321aAHUS J1JI51 BHITIOJIHEHUS KOHTPOJIbHBIX padoT
KoHTponbHBIE BapWaHThl 3aJaHUK  BBUIOKCHBI B JJIEKTPOHHOHW  WH()OPMAIMOHHO-
obpazoBarensHoii cpeae Upl YIIC, noctynHoit o0yyatoiemMycs yepe3 ero JMUHbIN KaOuHeT.
Hwxe npuBenen oOpasell THUIOBBIX BapUAHTOB 3aJaHUN IS BBINOJTHEHUS KOHTPOJBHBIX
pabor.
1. Tlo mpexacTaBiICHHBIM XapaKTEPUCTHKAM IPOU3BECTH TEPECUET MapaMeTpOB JABUTATEIS
13 OTHOCUTENbHBIX €AMHUIL] B €CTECTBEHHBIE.

a5

Puc.1

2. OHpe,Z[CJ'II/ITB napaMeTpbl CTATHYCCKUX XAPAKTCPUCTHUK ACUHXPOHHOI'O ABUIATCIIA I10
JaHHBIM BapuaHTa U NPCACTAaBJICHHBIX XapPaKTECPUCTHUK B OTHOCUTCIIBHBIX CIMHUIIAX.




Puc. 2

3.2 TunoBbie KOHTPOJIbHBIE 32 JaHUs VISl BHINOJIHEHUS pacuyeTHO-rpaguuecKkux pador
KoHTponbHBIE BapWaHThl 3aJaHUK  BBUIOKEHBI B  DJIEKTPOHHOW  HH(OPMAIMOHHO-
obpazoBarenbnoit cpene Upl YIIC, noctynHoit oOydaromemycs yepe3 ero JUIHbI KaOUHET.
Hwxke mnpuBeneH oOpasel] THIOBBIX BapUaHTOB 3aJaHWi JUIS BBIIIOJHEHUS PAaCYCTHO-
rpaduveckux pador.

TpeGoBaHus K TEXHHYECKOMY 32JaHHUIO

. Paccuurtate Ha IIK s1mekTpoMexaHUYecKHE CTaTUYECKHUE XApPAKTEPUCTHKUA U
nepexoausie npoueccs! s AT HB.

e Hapucosars cxemsl Bkmouenus JIIT HB mist Bcex pekuMOB, yKa3aHHBIX B TaOll.
1.1

e 3anucaTb HCXOJHBIE YpPaBHEHHUS U OINpPEAEIUTh BCE HEOOXOIUMBIE JAHHBIE JUIS
pacuera MepexoAHbIX MPOLIECCOB ABUTaTeNsl (MCIONb30BaTh JAaHHBIE, IOJYYEHHbIE B
3a/laHuy, U pacCUnTaTh HOBBIE, TAKUE KaK , ,, , M T.IL.).

e Iloctpoute Ha IIK »snexkTpoMexaHMUYECKHE XapaKTEPUCTUKH W IEPEXOIHBIC
IIPOLIECCHI ABUTATENS JIJIsl BCEX PEKMMOB, YKa3aHHBIX B Ta0. 1.1

Tabmuna 1.1
Pexum paboTs BapuanTsl Xapakrep U3MEHEHHUs
Harpy3ku
CryneH4aTsIi IyCcK JIro6oit
ITyck [psimoii myck JIro6oit
C aKTHBHBIM  MOMEHTOM
ITyck c 3aJaTYUKOM | CONPOTHUBIICHUS
UHTEHCHUBHOCTH C peakTHBHBIM MOMEHTOM
COTIPOTHUBJICHUS
PerymmpoBanue Ilepexoq Ha  yKa3aHHYIO
CKOpOCTH PEeryJIupoBOYHYIO XapAKTEPUCTUKY JIroOoit
C axkTUBHBIM  MOMEHTOM
JlMHaMuueckoe TOPMOKEHUE | CONPOTHUBICHHUS
C peakTHUBHBIM MOMEHTOM
TopmoxeHnue CONPOTHUBJICHUS
C axkTHBHBIM  MOMEHTOM
Topmoxenune CONPOTHUBJICHUS
MIPOTUBOBKIIOUYEHUEM C peakTHUBHBIM MOMEHTOM
CONPOTHUBJICHUSI

AJIs1 KOMIICHCUPOBAHHBIX MAIllIUH,
P — 4YHUCJIO Iap IOJIF0COB



Tabmua 1.2.
Jannble nns pacyera xapakrepuctuk AIIT HB na 1K

Ne Bapuanra 1 2 3 4 5 6

OTHoIcHUE,
XapakTepusyrolee ociadiacHue 0,6 0,5 0,5 0,5 0,5 0,5
MOTOKa BO3OYXXICHHS (U Xap- 8 6 4 2
KH C 0CJIa0JICHHBIM TTOTOKOM),

OrHolIeHue,
XapakTepu3yromee IOHIKCHHE 0,5 0,5 0,6 0,6 0,7 0,7
HampsDKeHus (11 Xap-Ku  C 5 5 5
MOHIKCHHBIM HAMPSDKESHUEM),

Kpatnocts
MaKCHMaJIbHOr0 Opocka ToKa 2,5 2,4 2,4 2,3 2,3 2,3
NpU NEpPeKIIOYeHUH Ha Jpyrue 5 5 5
XapaKTePUCTUKH K
HOMUHAJEHOMY TOKY

CymMapHbIit
NPUBEJICHHBII MOMEHT WHEPLUH 4,0 4,2 4,4 4,6 4,8 50
OpHBOJA TNPU  HOMHHATIBHOM
Harpyske,

Konunuectso CTyHeHeH
ITyCKOBOTO PE3HCTOpa 3 4 5 3 4 5

MoMeHT CONpOTHUBICHUS
MeXaHuU3Ma, NPUBEACHHBIH K 0,5 1,0 1,0 0,5 1,0 1,0
BaIy JBUTATEIIS B
OTHOCHTEJbHBIX
ennHunaxToabko IS
CTYNEeHYATOro nmyckKa, Uit
OCTaNbHBIX pSKUMOB ()

Ilepexon ¢ ecrecTBeHHOU Bce BapuaHThI IEpexo0/ia ¢ €CTECTBEHHOM XapaKTEPUCTHKU:
XapaKTepUCTUKU Ha yKa3aHHYIO 1) Ha peocTaTHOE PEryIHpOBaHUE;
2) Ha XapaKTePUCTHKY C TIOHMKCHHEM HANPSKCHHUS;
3) Ha XapaKTepHCTHKY OCIabIeHHeM MarHMUTHOTO TOTOKa;
4) Ha XapaKTepHCTHKY INYHTUPOBAHHUS SIKOPSL.

1. Paccuntarh UCXOJHBIC JaHHBIC.
2. BriOpate metox pemenus qudepeHnaIbHbpIX ypaBHEHNH.
3. 3amucaTh HHTEpPBAIBI BpeMEHH pabovero UK.
4. TlpoBeputh mapameTpsl rpadMKOB, WHIEKCHl MEYaTaeMbIX MapaMEeTPOB U MaKCHUMaIbHOE
3HAYEHUE ITUX [1APAMETPOB.
5. TloctpouTth nepexoaHbie mporeccs s ogHoro nukiaa padorst AT I1B.
6. IIpoBectu mpoBepKy ABUTATENS 110 HATPEBY.
7. TlpoBectu MpoBEpKY JABUTATEIS HA MEPETPY30YHYIO CIOCOOHOCTD.
8. CpenaTh BBIBOABI O MPAaBUIBHOCTH BHIOOpA MOITHOCTH DJIEKTPOJBUTATENS NS 3aJaHHOTO
IIUKJIa paOOTHI.
Taomuma 4.1
JanHble ns pacuera nepexonssix mnpoueccos AIIT I1B
Ne Bapuanra 1 2 3 4 5 6
Kpatraocts
MaKCHMaJILHOTO OpOCKa ToKa 2,45
IIPH IYCKE U TOPMOKEHUH K 2,2 2,25 2,3 2,35 2,4
HOMHWHAJIBHOMY
CymMapHbIit
NMPUBCACHHBIM MOMCHT 4’0
wowmamsof sarpyace | 50 48 46 44 42
KI-M?
CranpaptHas
MIPOAOIDKUTEIBHOCTh 100 60 40 100 60 40

BKITIOUEHUs , Yo




UurepBai BpeMeHH
IycKa U paboTHI C 9 5 3 8,5 45 2,5
HOMUHAJIbHOW Harpy3kou , ¢

7

MurepBan BpemeHn 1 5 7 15 5.5 5

TOPMOXKEHHS M [IAY3BbI , C
Crpykrypnas cxema [IIT I1B
C
® @ ® i @ &
1 @

v

@5,

b
e
v

ok
M
Tlr
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R @

KD |

3KpaH BBOJia JOIOJIHUTCIIbHBIX JAaHHBIX B IMAJIOTOBOM PCKHUME

OmnpenenuTte BUJ 33aK0IIET0 BO3ICHCTBUA, 3a/1aB:
0, eciu Usx = GI;

1, ecmu Usx = G1 + G2*T + G3*(T"2);

2, ecmn Usx = G1*sin(G2*T+G3);

3, ecim UBx

HE 3a7aeTcs WuU=3

Omnpenenute BUJ BO3MYIIAIONIETO BO3ICHCTBHS, 33/1aB:
0, ectu F=QI;

1, ecmu F=QI + Q2*T + Q3*(T"2);

2, ecmu F =Q1*sin(Q2*T+Q3);

3, ecim F

HE 3aJaeTcsA WF=3

[Har uarerpupoanus Hr=0.0001
Bpewms koneunoii Touku Tk=10
KonunuectBo neuataemsix nepemenHslx (<=5 u3z 7) Kpp=2

HNunekcel neyataeMbix nepeMeHubix M1, M2, ..
M1=2 M2=5

MaxkcuManbHbIe 3HaYCHUS MNEPEMEHHBIX

Ymax(2)=500 Ymax(5)=100

B OTACJIBHBIX 3aJaHUAX PEKOMCHAYCTCSA CTABUTH BOIIPOCHI JJIA HaquO-HCCHe)IOBaTeHBCKOfI
paboThI CTYICHTOB.

3.3 TunoBbie KOHTPOJIbHBIC 3aJaHUS /Il PELICHNS PAa3HOYPOBHEBBIX 32124 (3a1aHHUi1)



KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoi cpene Upl ' YIIC, noctynHo# o0y4aroiemMycst 4epe3 ero JHYHbIN KaOuHeT.

Huxe npuBeneH oOpasel] THMOBBIX BapHAHTOB 3aJaHUN U1 PEIIEHUS Pa3HOYPOBHEBBIX
3azad.

OOpaser 3a1aHui TS pELIEHUs Pa3HOYPOBHEBBIX 3a/1a4
««MarmHa TOCTOSHHOTO TOKa C HE3aBHCUMBIM BO30YKaeHueM». Pacuer cratimueckux
xapakrepuctuk MIIT HB B aBuratensHom pexume. /IIp/»

Pacuer anektpoMexannyeckux xapakrepuctuk AT HB

1. EcTecTBeHHas XapaKTEpUCTHKA

+ L};{ —

)
Usn FOB

PI/ICYHOK 1 — Cxema AJI TIOJTYYCHU AL €CTECTBEHHOM XapaKTCPHUCTUKHU

Pacuer anexTpoMexaHNYeCcKOi XapakTEpUCTUKU JBUTATENs IPOU3BOAUTHCA 1O popmyse (1)

U IgRq

T e @)

IJIe® — YIII0Basg CKOPOCTh JABHTATENs, C
U — nHanpsixenue, B;
la — TOK sKOpSA, A;
Ra — conpoTuBienue sikopsi, OM;
Ce — anmexkTpoMexaHUIecKast MOCTOSIHHAS ABUTATENsI, B-c.
DNEKTPOMEXaHUUECKYI0 TMOCTOSHHYIO JBHUTaTelsi MOXKHO Hatu u3 dopmynsl (1) mpu

HOMMUHAJIbHBIX 3HAYCHUAX HAIIPAKCHUA, TOKA AKOPA U CKOPOCTH.

U, I4'R
Co =2 —2-4, (2)
wH wH
rige oy — HOMUHAaIbHAA yI10Bas CKOPOCTh ABUIraTe, ¢t
2:Tn
Wy = 3
== 3)

rae N — KOJUYECTBO O60pOTOB B MUHYTY.

HomuHansHyIO yTI0OBYIO CKOPOCTh JIBUTATENS paccuntaeM mno dhopmyse (3)

_ 2mn _ 2:3.14:1500

— -1
Wy = 60 60 = 157C .

Omnpenenum 3HaYE€HHE HIICKTPOMEXAaHHMYECKOM MOCTOSHHOM ABHUTraTes o Gpopmyse (2).

U IR 220 166-0.075
C,=——+‘24=—_——"-=1.32B-c.
€ wy Wy 157 157



ITocTponM ecTECTBEHHYIO XapaKTEPUCTHUKY.

Paccmorpum 3 xapakTepHble TOUYKH DIEKTPOMEXaHHMYECKOH 3aBHUCHMOCTH
dbopmyasr (1).

HUCXOIs
1) Pexxum xomocroro xona:

I, = 0;

Uy _ 220 )

w=wy,=—2="—=166.7ct
Ce 132

2) PexxuM HOMUHAITBHOU pabOTHI ABUTATEIIS:

I, =1, = 166A;

w=w, =157c™.
3) PesxuM KOPOTKOTO 3aMbIKAHUS

lo = Iy = 2% = 2933.3A;

a

w = 0.

2. XapakTepHucTUKa MPpU MOHUKEHHOM HaNlpsyKeHUU

Jl1st IoNydYeHUsT XapaKTEPUCTHKH TIPU TIOHM)KEHHOM HANPSKSHUH 10 cXeMe, N300paKeHHOM
Ha pucynke 3, OymeM wucnons3oBath Gopmyny (1),
XapaKTePUCTHKH,

HO B OTIMYUM OT €CTECTBEHHOMU
IZI€  HUCHOJIB30BAJIOCh HOMHMHAJIBHOE 3HAYCHUE HAIPSOKCHUS, 3HAYCHHE
HanpspkeHus 0yzaet coctaBiATh 0.55 0T HOMUHAJIBHOTO 3HAYEHHUS.

U=055-U,=0.55-220 =121B.

11170

1

Ups OB

PI/IcyHOK 2 — CxeMma JJI TIOJTYYCHHU A XapaKTCPUCTUKU ITPU TOHWKCHHOM HAIIPSKCHUN

PaccmoTpuM 3 xapakTepHble TOYKH JJIEKTPOMEXAHUYECKOM 3aBUCUMOCTH HCXOJAS W3
dbopmyisl (1).

1) Pexwum xonocToro xoja:



2) PexxuM HOMUHAIIBHON pabOTHI ABUTATEIIS:

I, = I, = 166A;
U IyRq _ 121  166-0.075 1
W=Wyy =———=———7—=82.2¢".
IHH o, Ce 1.32 1.32
3) PesxuM KOPOTKOTO 3aMbIKAHUS
U 121
Ia = IHH_K3 = R_a = m = 16133A,
w = 0.

3 XapakTepucTuKa Mpyu OCIa0JICHHOM TTOTOKE

JInst monmydeHusl XapakTePUCTHKH IPU OCJIA0JICHHOM IOTOKE BO30Y)KICHHS IO CXEMe,
n300pakeHHOH Ha pucyHKe 4, OyneM ucnonb3oBats Gopmyiy (1), HO B OTIMYMHU OT €CTECTBEHHOM
XapaKTEePUCTHKU3HAUCHHUE DJICKTPOMEXaHUYECKON MOCTOSIHHOM ABHraTens Oyaer coctaBisaTh 0.58

OT HOMHWHAJIBHOI'O 3HAYCHHM .

C=058-C,=0.58-1.32 =0.7656B-c.

Use OB
RR

Pucynoxk 3 — Cxema [i71st OJIy4eHHS XapaKTEPUCTUKHU TIPH OCIa0JIEHHOM TTOTOKE

PaCCMOTpI/IM 3 XapaKTCPHBIC TOYKU 3HeKTpOMeXaHquCKOﬁ 3aBUCUMOCTH HCXOOA U3

dopmysl (1).
1) Pexxum xomocroro xona:
I, =0;
Uy 220 1
W=Wpyg=—= = 287.4c™.
P07 ¢ 7 0.7656
2) Pexxum HOMUHATBHON paOOTHI IBUTATEIIS:
I, = I, = 166A;
Uy IiRg 220 166-0.075 1
Ww=Wpy =—— = - = 271.1c™".
Pu " ¢ c 0.7656  0.7656 ¢
3) PesxxuM KOpOTKOTO 3aMBbIKAHUS:
U 220
I, =1 =L=——=2 3A;
a ®D.k3 Rq 0.075 933.3 s

w=0.



O0pa3zer1 3a1aHui U1 PELICHUsT Pa3HOYPOBHEBBIX 3a/1a4
««MarmHa IOCTOSTHHOTO TOKa C HE3aBHCUMBIM BO30YKaeHneM» Pacuer cratnyecknx
xapakrtepuctuk MIIT HB B Topmo3nbIx pexumax. /ITp/»

1.1.5 XapakTepucTuka B peKUME IIYHTUPOBAHUS SIKOPSI

U OB

PI/ICYHOK 5 —Cxema AJI TIOJTYYCHU A XapaKTCPUCTUKHU B PEKUME IIYHTUPOBAHHUU AKOPA

Jlis nosyueHus: XapakTEpUCTUKUA B PEXUME LIYHTUPOBAHHUSA SKOPS MO CXEME, U300paKEHHOW Ha

pucyHke 5, Oyaem ucnoiib3oBaTh hopmyry (8)
w=—- —1_ _ & 5x (8)
rae Ry — nobaBounoe conportusiienue, OMm;

R,,—conpoTuBieHue nryHra, Om;

R, z— comnpoTuBieHue mynra, Om.

RyR
Ry = Rg + RmHiL. ©
Rm _ Ry (Cewn—IyRq) (10)

 Uy—Cewn+In-(Ra+Ry)’
IJie Wy — CKOPOCTh MEPEKITIOUEHHS, C ]
[,— TOK mepeKIoYeHus, A.
Paccunraem conporusienue myHra R no gopmyne (10), a 3atem o ¢popmye (9) Haitnem
HKBUBAJIEHTHOE CONPOTUBICHUE Ry
Iy = Lnyex = 406.7A; w, = w, = 157¢™;

0.466-(1.32-157—-406.7-0.075)

Ry = 220-1.32-1574+406.7-(0.075+0.466) = 0.3540m;
_ RyRy 0.354-0.466
Ry, =R, + RutR1 = 0.075 + S3carodee = 0.2760M.

PaccmoTpuM 3 xapakTepHble TOYKH JJIEKTPOMEXAHUYECKOM 3aBUCUMOCTH HCXOJAS W3

dbopmyisl (8).

1) Pexwum xonocToro xoza:



_ Uy Ry _ 220 0.354

W= Wy = == . __ —=7195¢c%
: Ce Ry+Ry 132 0.354+0.466

2) PexxuM HOMUHATBHOU paOOTHI ABUTATEIIS:
I, = —I, = —166A;

Iy Roxs 166-0.276

W= Wyy(o) = Wyo + =7195+———= 106.65¢™.

I, =1, = 166A;

W = Wy L
3) Bpocok TOKa B MOMEHTIIEpPEKITIOUEHHS:
I, = -1, = —406.7A;
w = w, = 157c™.

1.1.6 XapakTepucTika B peKuMe IMHAMUYECKOTO TOPMOXKEHHUS

HJ'ISI MOJIYUYCHUA XapaKTCPUCTUKHU B PCKHUME IUHAMHUYCCKOI'O TOPMOKCHUA I10 CXEMC,

n300pakeHHOH Ha pUCyHKe 6, OyaeM ucmonb3oBath Gpopmyy (11)

15-(Rg+R
w = — wlBatRu) (11)
Ce
rae Rom —COMPOTUBIIEHUE TUHAMUYECKOTO TOPMOKEHUsI, OM.
_ wpCe
R, =———R,. (12)

Inycx
PaccunTaem CONpOTUBIIEHUE TUHAMUYECKOTO TOPMOKEHUAR 1 110 hopmyie (12):
— . — — -1.
Lyepexn. = 406.7A; w, = w, = 157¢7;

_ wpCe _ 157:1.32
Ryp=—""—R;=—F

Ingex T 4067

— 0.075 = 0.4350wm;

Rﬁm
1
L I

(M —

Us| 30B

Pucynok 6 — Cxema Ju1si HOJTy4EHHsI XapaKTEPUCTUKH B PEKUME TUHAMAYECKOIO TOPMOKEHHUS

PaCCMOTpI/IM 3 XapaKTCPHBIC TOYKU BHCKTpOMexaHquCKOf/'I 3aBUCUMOCTH HCXOOA U3

dopmynel (11).

1) Pexxum xomocroro xona:



I, = 0;
w = 0.
2) Pexxuim HOMMHAJIBHON PaOOThI IBUTATEIIS:
I, = =1, = —166A;

I (Rqg+R 166-(0.075+0.435) -
w=w (_)z“(“ ) = 64.1c™.
ATH Ce 1.32

3) MOMEHT HepeKITI0UCHHS:
I, = —I, = —406.7A;
w = w, = 157¢™.
O6pasel] 3a1aHuil U PEIICHHs Pa3HOYPOBHEBbIX 3a/1a4

««MarmHa mOCTOSSHHOTO TOKA € MOCJIeI0BaTeIbHBIM BO30Yy K IeHHneM» PacueT ctaTuueckux
XapaKTepUCTHK B IBUraTelIbHOM pexume. /TIp/»

1.2.1 EctecTBeHHast XapaKTEPUCTHKA

HOCTpOCHI/Ie €CTECTBEHHOM XApPaKTCPUCTHKH IIPOU3BOAUTCA 110 YHUBCPCAJIbHBIM

XapaKTepUCTHKaAM, IPEACTAaBIEHHBIM Ha pUCYHKE 9, ¢ ucnonb3oBaHueM (popmyisl 15.

M.

%y Ty

\ /

4 4 50 4

(15)
TJIEei — YTTIOBAs CKOPOCTh BPANIEHHUS IBUTATENS, C 1,

Nei — CKOPOCTDH BpAIICHUsI JBUTATENS, 00/MUH.
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Pucynok 10 — Cxema 115t OJTy4eHHUs] €CTECTBEHHON XapaKTEPUCTUKHU

PaccuntaeM HOMUHAIBHYIO YTIIOBYKO CKOPOCTh BPALLEHUS IBUTATEIA:

2-TT Ny 2-3.14-630 1
w, = = = 65.94¢™.
H 60 60

Tak kak y nac AIIT IIB momHuocthio Bhime 10 kBT, TO ¢ MOMOIIBI YHUBEpCAIbHOMN
xapakrepuctuku [IIT TIB BbeIOMpaeM TOKM M MO HHM OIpENEIsIeM CKOPOCTH BpalleHUs. DTH
3HAuEHUs 3aHOCUM B Taduuny 1.

Ta6n1z1ua 1 —Pacuer ecTecTBEeHHOMH XApaKTCPUCTHUKH ABUIATCIIA

11, I=l,, A n/n,, n, o0/MuH , ¢t
0.3 28.2 2.2 1386 145.1
0.4 37.6 1.73 1089.9 114.1
0.6 56.4 1.28 806.4 84.4
0.8 75.2 1.08 680.4 71.2
1 94 0.98 617.4 64.6
1.2 112.8 0.91 573.3 60.0
1.4 131.6 0.85 535.5 56.0
1.6 150.4 0.8 504 52.8
1.8 169.2 0.75 472.5 49.5
2 188 0.71 447.3 46.8
2.2 206.8 0.67 422.1 44.2
2.4 225.6 0.63 396.9 41.5

1.2.2 PeoctaTHast XxapaKTepUCTUKA

JUis mosyyeHHsl peoCcTaTHOM XapaKTEepUCTHKH HEOOXOIUMO paccyuTaTh TOK IycKa H
n00aBovHOE conpoTuBiieHue. Jl00aBOUHOE CONPOTHUBIEHUE PACCUUTHIBAaETCS Mo ¢popmyiie 16, a TOk
nycka — o ¢popmyne 17.

Uy
RZ[ =

— (Ry + Ry). (16)

nyck
Lyyex = Iy - 4, a7
rae A — KpaTHOCTh OpocKa ToKa.
Paccunraem 1ok mycka |, mo ¢opmyne (17), a 3arem mo ¢opmyine (16) Haiinem
n00aBOYHOE CONpOTUBIIEHHE Ry
Lyyex = Iy - A =94 - 2.25 = 211.5A;

Y _ (R, +R,) = =22 —(0.177 + 0.053) = 0.8100M.
Inyex 211.5

Rﬂ=



OB

]
-"‘(“(’“‘-I—I

Pucynok 11 — Cxema 15t mosty4eHus peOCTaTHON XapaKTEPUCTUKU

DopMmyIbl 4Ji pacueTa XapakKTepPUCTUKHU:

_ UH_IBi(Ra+RB).

Ci=——¢ (18)
Uy—IR
i = Cor (19)
rne R =R, + Ry + Ry,
Tabnuna 2 — Pacuer peocTaTHOM XapaKTEpUCTUKHU JIBUTaTEIs
/1, 1=l,, A Ce, B-c w,ct W/
0.3 28.2 1.47 130.56 1.98
0.4 37.6 1.85 98.71 1.50
0.6 56.4 2.45 67.00 1.02
0.8 75.2 2.85 51.22 0.78
1 94 3.07 41.44 0.63
1.2 112.8 3.23 33.60 0.51
1.4 131.6 3.39 26.62 0.40
1.6 150.4 3.51 20.36 0.31
1.8 169.2 3.66 14.47 0.22
2 188 3.78 9.12 0.14
2.2 206.8 3.90 4.07 0.06
2.4 225.6 4.05 -0.66 -0.01

1.2.3 XapakTepucTuka py MOHM>KEHHOM HAIPSKEHUH

Z[J'ISI MOJIYYCHU XAPaKTCPUCTUKU TP ITOHUKCHHOM HAIIPSAXKCHUU 10 CXEMC, PIBO6p8.)K€HHOI>i

Ha puUcyHke 12:

U=085-U, =0.85-220 = 187B;
R=R,+ R, =0.177 + 0.053 = 0.230m;

I=l,.

111
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Pucynok 12 — Cxema [u1sl NOJIy4eHUs XapaKTEPUCTUKHU IPY NOHUKEHHOM HAIPSKEHUU

DopMyJbl AJi pacueTa XapaKTepPUCTUKH:

U-I;:R
Cei .

(20)

w; =

Ta6n1x1ua 3 — Pacuer XApaKTEPUCTUKU ABUTATCIIA IIPU IIOHMXXCHHOM HAITPSXKCHUN

11, I=lg, A Ce, Bc w,c?t w/wy
0.3 28.2 1.47 122.65 1.86
0.4 37.6 1.85 96.26 1.46
0.6 56.4 2.45 70.95 1.08
0.8 75.2 2.85 59.62 0.90
1 94 3.07 53.87 0.82
1.2 112.8 3.23 49.80 0.76
1.4 131.6 3.39 46.30 0.70
1.6 150.4 3.51 43.36 0.66
1.8 169.2 3.66 40.44 0.61
2 188 3.78 38.08 0.58
2.2 206.8 3.90 35.72 0.54
2.4 225.6 4.05 33.39 0.51

OO6pasern 3a1aHuil 75 pelIeHs] pa3HOYPOBHEBBIX 3a7a4
««MarmHa mOCTOSHHOTO TOKa € MOCJIeI0BaTeIbHBIM BO30YyKIeHneM» PacueT ctaTHaeckux
XapaKTEPUCTUK B TOPMO3HBIX pexkumax /I1p/»

1.2.5 XapakTepucTuKa B peXXHMe IIYHTHPOBAHUS SIKOPS

JInst  monydeHus XapakTEPUCTHMKM B PEKHMME LIYHTHPOBAaHHS SAKOpS IO CXEME,

n300pa’keHHOH Ha pucyHke 14:

R
u=u, —u
Ru1+Rj+Ry

_ Uy+I-Ry |
B Ruyi+Rj+Ry

Ru1-(Rg+Rs)

R=R,+ .
Rm1+Rﬂ+RB
+ T —
o Us
Rmf
1
L 0

: OB R,

Pucynoxk 14 — Cxema a1 Oy4YeHUs] XapaKTEPUCTUKU B PEXKUME IIIYHTUPOBAHUU SKOPS



Ucnonssys ornomenue Ryi/Ry = 0.65, npuBeleHHOE B HCXOAHBIX JIAHHBIX, M
paccuntanHoe pasee comnporusieHueR; = 0.810 Owm, onpenenum HEeOOXOINMBIE NAHHBIE LIS

pacueTa XapakTepUCTUKH B PEKUME IIYHTUPOBAHUS SKOPSL.

HlynTupyroiiee CONpOTUBICHUE:
Ry, =0.65-R; = 0.65-0.81 = 0.52650m.

[TosHOE conpoTUBIIEHNE IKOPHOW OOMOTKHU:

Ry1'(Rg+R 0.5265-(0.81+0.053
R = R, + Fur(RatRe) _ ) 477 | 05265 )
Ru1+R+Ry 0.5265+0.81+0.053

= 0.5040m.

OKBHBaJICHTHOE HaIIPsAXKCHUC!

Rut 590, 0.5265
Ru1+R+Ry, 0.5265+0.81+0.053

Uu=u,- = 83.36B.

Uy+I-Ryq

paspCiuM OTHOCHUTCIIbHO TOKa I
Ry +Rj+Rg

VYpaBuenue [, =

= Iy-(Ru1+R+R5)—Uy

le

CDOpMy'J'IBI 1A pacdyCTa XapaKTCPUCTUKH:

w; = U-liR (22)

Tabmuua 5 — Pacder XapakTepHCTUKU ABUTATENIs IPH UTYHTHPOBAHUH SIKOPS

le, A Ce, Bc I, A 11, w,ct w/wy
28.2 1.47 -336.69 -3.58 161.18 2.44
37.6 1.85 -309.67 -3.29 121.08 1.84
56.4 2.45 -255.63 -2.72 80.94 1.23
75.2 2.85 -201.59 -2.14 60.69 0.92

94 3.07 -147.55 -1.56 47.87 0.73
112.8 3.23 -93.51 -0.99 37.47 0.57
131.6 3.39 -39.46 -0.42 28.17 0.43
150.4 3.51 14.58 0.16 19.80 0.30
169.2 3.66 68.62 0.73 11.96 0.18
188 3.78 122.66 1.30 4.76 0.07
206.8 3.90 176.70 1.88 -2.00 -0.03
225.6 4.05 230.75 2.45 -8.30 -0.13

1.2.6 XapaKTepI/ICTI/IKa B pCKUMC NTUHAMHUYCCKOI'O TOPMOKCHUSA C HC3aBUCUMbIM BO36y>KI[CHI/IeM

21.]'[5{ MOJIYUYCHHUA XaAPAKTCPUCTUKHU B PEKHUME ITUHAMHUYCCKOIO TOPMOXCHHUA 110 CXEME,

n300pakeHHOH Ha pucyHke 15, Oynem ucnonab3oBars hopmyiy (23)

I-(Rq+R
w = — HBatRu) (23)
Ce
rac R()m —COIIPOTHUBJIICHUC TUHAMHWYCCKOI'0O TOPMOIKCHUA, Om.

Ry, =% _PR,. (24)

AT 1 MyCK

Paccuuraem CONpOTHBIIEHUE TMHAMUYECKOTO TOPMOKEHUAR ;1 110 hopmyie (24):



Lyex = 211.5A50, = wy, = 65.94c;C, = 3.01B-c;

Ry =225 — R, = 2222 — 0177 = 0.7610m;
nmycK .
R&m
| I
+ 06—
Us| —30B
—0—

Pucynok 15 — Cxema jJi ojiydeHuUs: XapaKTEPUCTUKH JIBUTaTells B PEKUME JUHAMUYECKOTO

TOPMOKCHUS C HC3aBUCHUMbIM B036Y)KIICHI/ICM

PaccmoTpuMm 3 XapakTepHble TOUYKHM 3JEKTPOMEXAHWYECKOH 3aBUCUMOCTH MCXOAS W3
dopmyiel (23).
1) Pexwum xonocToro xoza:
[1=0;1/I,=0;
w=0w/w, =0.
2) Pexxum HOMUHaIBHON pabOTHI IBUraTEIIA:

[=—1I,=—94A;/I, = —1;

_ ILy(Rg+Ryr) _ 94-(0.17740.761) 1. 2929
= . = 01 = 29.29¢c 0w/ wy = i 0.444.
3) MoMeHT nepeKIItoueHus:
I =-I, = —2115Ai/I, = == = —2.25;

w = w, = 6594ctw/w, = 1.

1.2.7 XapakTepucTuka B pe:KuMe TOPMOKEHUS IPOTUBOBKIIOYEHUEM

JUis moslydeHUs XapakTEPUCTUKH B PEXKUME JUHAMUYECKOIO TOPMOXKEHHMS II0 CXEME,
n300pakeHHOH Ha pucyHke 17:
U=-U,
I, = -1,
R=R;+R; + Ry,



1.6

(Ej------------————-—-—————;.J--—-

0.8 |

0.4 /

0.4 0,8 12 1,6 2,0 I 2.8
Pucynoxk 16 — YuuBepcanbnas kpuast HamarauuuBanus juist 11T [1B tunos MII, AT u []
IMapamerp (E/n), uis yHUBEpPCAAbHOM KPHUBOH HaMarHMYMBAaHWs, HPUBEIACHHOM Ha

pucyHke 16, mpu HOMHHAIBHOM TOKe BO30YxieHus I, = I, mpuobperaer 3uauenue (E/n), =
0.965. Dromy mapametpy coorBerctByeT C, = 3.01B-c. A Toky mepexmouenus [ = 2.25 - [, mo

pucyHky 16 coorBerctByet (E/n), = 1.24, torga C,;, MOXHO OIIPEACIIUTH U3 ITPOMOPIIUH:

0.965 — 3.01;
124 — C,.
1.24-3.01

T 3.87B-c.

Orcrona C, =

VTioBas CKOPOCTh HPH MEPEKIIOUeHHH W, = wy = 65.94 ¢, Onpenenum BenMUHHBI
M00aBOYHOTO PE3UCTOpa M TMOJHOTO COMPOTHUBIICHUS SKOPHOW WENH i TOPMOKEHHUS
MPOTUBOBKIIIOUEHUEM:

Wy Cy+U 65.94-3.87+220
Dntntw _ (R, +R,) = 2
Inyex 2115

R=R,, +R,+R, =202+ 0.177 4+ 0.053 = 2.250m;

Ry, = — (0.177 + 0.053) = 2.020m;

Ta6n1z1ua 6 — Pacuer XAPaKTCPUCTHUKU ABUTATCIIA B PECKUME TOPMOKCHUA TPOTUBOBKIIFOUCHUCM

le, A Ce, Bc I, A 11, w,c?t w/wy
28.2 1.47 -28.2 -0.3 -106.46 -1.61
37.6 1.85 -37.6 -0.4 -73.18 -1.11
56.4 2.45 -56.4 -0.6 -38.07 -0.58
75.2 2.85 -75.2 -0.8 -17.98 -0.27

94 3.07 -94 -1 -2.92 -0.04
112.8 3.23 -112.8 -1.2 10.28 0.16
131.6 3.39 -131.6 -1.4 22.29 0.34
150.4 3.51 -150.4 -1.6 33.47 0.51
169.2 3.66 -169.2 -1.8 43.66 0.66
188 3.78 -188 -2 53.52 0.81
206.8 3.90 -206.8 -2.2 62.58 0.95
225.6 4.05 -225.6 -2.4 70.79 1.07

OOpaser 3a1aHui U1 peLIeHUs] Pa3HOYPOBHEBBIX 33124
««MailirHa IepeMeHHOT0 TOKa. ACUHXPOHHBIN IBUraTelNb» PacueT MexaHn4ecKuX XapaKTepUCTHK
B JIBUTaTeIbHOM pexume. /TIp/»



1.3 Pacuer mexannueckux xapaktepucTukA/l ¢ pasHbM poropom

1.3.1 EcTecTBeHHas XapaKTEpUCTHKA

J1y1st mosTydeHust €CTeCTBEHHOM XapaKTePUCTUKH 110 CXeMe, H300paKeHHOH Ha pucyHKe 19:
Wy = Woe, SKp = Ser; MKp = Mer; Rps = Rp-

OTHOIIEHHE CONTPOTUBIICHHI:

_ Rc _ 0.8
" Ry 0.0903

= 0.8858,

rae er) — aKTHBHOE COTIPOTUBJICHUE POTOPHON OOMOTKH, MPUBEACHHON K CTATOPHON OOMOTKE:
R; =R, K2 =0.072 - 1.12%2 = 0.09030wm.
Omnpenensiem napamerpsl A/l uepe3 nacnopTHbIE 1aHHBIE.

HomunannHas yriioBas CKOPOCTb BpalllCHUA:

2-TT Ny 2-3.14-730 1
w, = = = 76.407c™.
H 60 60

Homunansubiit MomeHT AJl:

P, 40000
M, ==

= = 523.51H"m.
wy 76407

MOMEHT KpUTHYECKUH JUI €CTECTBEHHOMN XapaKTePUCTHKH:
Mype = A+ M, = 2.8 -523.51 = 1465.8H'm,
r7ie A — eperpy3ouHasi CHoOCOOHOCTh JIBUTaTes.

VYrnoBas CKOPOCTBb BpallCHHUA IIPU XOJIOCTOM XOIC:

2.1 2-3.14-50 }
Woe = zmf 231450 78.5¢1.
p 4
HoMmuHanbHOE CKONBbXEHHUE:
Woe—W 78.5—76.407
S, = e _H — = 0.0267.

Woe 78.5

KpI/ITI/I'-ISCKOG CKOJIBXXCHHUC TJId €CTECTBEHHO XapPaAKTCPUCTUKHU

Sy + \/Sg - Sg ) (MH/Mer) ) [2 T SH(MH/Mer - 1) + MH/Mer]

S
e 2-a- SH(MH/Mer -+ MH/Mer
0.0267 + \/0.02672 —0.02672% - 0.357 - [2 - 0.8858 - 0.0267(0.357 — 1) + 0.357]
2-0.8858 -0.0267(0.357 — 1) + 0.357

= 0.1583,




0

Pucynok 19 — Cxema [u1st OJTy4eHHs €CTECTBEHHON XapaKTePUCTUKU

[Ipy moCcTpoeHHHM €CTEeCTBEHHOW XapaKTEpUCTUKH OOBIYHO HCIIONIB3YIOT  YEThIpe
XapaKTEepPHBIX TOUKH:

xonoctoii xon—M =0, w = wgy, = 78.5¢%, S =0;

HOMMHAIBHBIN peskuM — M = M,, = 523.51H'M, w = w,, = 76.407¢1,S = S, = 0.0267,;

KpuTHYECKas Touka — M = M, = 1465.8H'M,S = Sy = 0.1583,w = wge * (1 — Spe) =
78.5- (1 —0.1583) = 66.073 c};

nyckoBo# pexum —w = 0,5 =1, M = M,..

_ 2Mpe-(1-@-Sqpe) _ 2:1465.8-(1—0.8858:0.1583)

M, = =
n S Swpe 1 0.1583
Ser+ Sp +2.a.Ser m'l’ 1 +2:0.8858:0.1583

= 494.8H-Mm.

Jyis Goniee TOYHOTO TOCTPOCHUs Tpadka pacCuUTaeM HECKOJIBKO JIOTIOJHUTEIBHBIX TOUYEK
1o opmysam:

Woo—W 2-Mype-(1+a-Skpe)
S="—umw=wy - (1-5);M= Kpe kpe)
Woe S/ Supe+Supe/ S+2-@Spe

Jlannble pacyera cBeeM B Ta0IHIy 7.

Tabnuna 7-PacueT ecTeCTBEHHOMN XapaKTEPUCTUKU JBUTATEIS

S w, ¢ W/woe M, H-m M/M,,

0 78.5 1 0 0
0.009 77.794 0.991 186.47 0.3562
0.018 77.087 0.982 363.79 0.6949
0.0267 76.407 0.9733 523.51 1
0.0597 73.814 0.9403 1010.1 1.9295
0.0927 71.223 0.9073 1298.8 2.4809
0.1257 68.633 0.8743 1432.3 2.7359
0.1583 66.073 0.8417 1465.8 2.8
0.2783 56.653 0.7217 1282.1 2.449
0.3983 47.233 0.6017 1046.6 1.9992
0.5183 37.813 0.4817 866 1.6542
0.6383 28.393 0.3617 732.96 1.4001
0.7583 18.973 0.2417 633.17 1.2095
0.8783 9.5535 0.1217 556.3 1.0626

1 0 0 494.8 0.9452
1.255 -20.02 -0.255 401.08 0.7661




1.51 -40.04 -0.51 336.84 0.6434
1.764 -59.97 -0.764 290.34 0.5546

1.3.2 PeocraTtHas xapakTepucTHKa

JU1st TOJTy4eHus! peOCTaTHOM XapaKTePUCTUKH 110 cXeMe, N300pakeHHOH Ha pucyHke 20:

Ry+R
— . — 14 A. —
Wy = Woe, SKp = Ser ' > MKp = M,

pes Rps = Rp + R

R

Pucynoxk 20 — Cxema 11l IOJy4Y€HUs pEOCTATHOU XapaKTePUCTUKU

My

[1o 3ajaHHOMY OTHOILIEHHUIO = 0.88onpenensieM MycCKOBOM MOMEHT:

Kp
M, = 0.88 - M,;, = 0.88 - 1465.8 = 1289.9H-m.
MOMEHT KpUTHYECKUN:
Myp = Mype = 1465.8H-m.

2:-Myp(1+a-Syp)
S/Sup+Skp/S+2--Sp

ITo ¢opmyne M = ONpEAEIsAEM KPUTHUYECKOE CKOJIBKEHHE Uepe3

KOOpPJMHATHl TOYKH ImyckoBoro pexuma (S=1, M, =12899HM) B craexyrwomei

noCICA0BAaTCIbHOCTHU!

2'1465.8'(1+0.8858'5Kp)
1
%+5Kp+2'0-8858'5}<p

1289.9 =

= +2.772 5, = 2.273 - (1 + 0.8858 - S,,),

kp
0.759 - Sypz2 —2.273 - 5, +1 =0,
Orcrona Sy = 2.46, Syp, = 0.536. Tak Kak SypI0MKHO ObITH Gonblie 1, TO BBIOMpaeMm
Syp = 2.46.
OmnpenensieM 100aBOYHOE COMPOTUBIICHUE B POTOPHOM IIETIH:

Sk 2.46
R,==2.R,—R

S P = 51ea3 0.072 — 0.072 = 1.04750m.

Pacuer Touek mpousBoauM 1o Ghopmyam:

Woe—® 2-Mype-(14@-S,¢p)
S="—"mmw = wy - (1—5); M = — 2
woe S/Sp+Sip/S+2-@-Sp

JlanHbIe pacyeTa cBeZieM B TaOIHUILy 8.



Tabnuua 8 — Pacuer peocTaTHOM XapaKTEPUCTUKH JIBUTATEIIS

S o, ¢t @/ woe M, H'm M/M.,

0 78.5 1 0 0
0.009 77.794 0.991 33.5553 0.0641
0.018 77.087 0.982 66.0711 0.1262
0.0267 76.407 0.9733 96.4423 0.1842
0.0597 73.814 0.9403 204.398 0.3904
0.0927 71.223 0.9073 301.238 0.5754
0.1257 68.633 0.8743 388.589 0.7423
0.1583 66.073 0.8417 466.79 0.8916
0.2783 56.653 0.7217 700.066 1.3372
0.3983 47.233 0.6017 871.182 1.6641
0.5183 37.813 0.4817 1000.37 1.9109
0.6383 28.393 0.3617 1099.98 2.1012
0.7583 18.973 0.2417 1178.02 2.2502
0.8783 9.5535 0.1217 1239.86 2.3683

1 0 0 1289.88 2.4639
1.487 -38.23 -0.487 1408.4 2.6903
1.974 -76.46 -0.974 1454.66 2.7786
2.4614 -114.7 -1.461 1465.84 2.8

OOpa3zern 3a1aHui U1 peLIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
««MamyHa nepeMeHHOr0 TOKa. ACUHXPOHHBIM IBUTaTeib» Pacuer MEXaHHMUECKUX XapaKTEPUCTHK
B TOPMO3HBIX pexxumax. /IIp/»

1.3.4 XapaktepucTuka B peKUMe THHAMHUYECKOTO TOPMOKEHHUS

JUid moslydeHus: XapaKTEPUCTUKHU JBUTaTeNsl NpPHU IOHMKEHHOM HAIPSDKEHHU IO CXEME,
n300pa’keHHOM Ha pUCyHKe 22:

2
Rp+R

— . — p AT, — . —
W = Woe; Sxp = Skpy * TR, M, = Mypy (_IBy> s Rps = Ry + Ry

Pucynok 22 — Cxema AJig OAy4YeHUs] XapaKTEPUCTUKU JBUTATENS B PEKUME TUHAMUUYECKOTO
TOPMOKEHUS



Brioupaem kpatHocts I,/ Icxx (pucyHOK 23) MakCHMaabHON — 3TO HEOOXOIUMO Iiisi Ooree

3¢ PEKTUBHOTO TOPMOKEHHSI, TO €CTh I, /Icxx = 3.

Benuunna conpoTuBiieHUs 11 JUHAMHYECKOTO TOPMOXKEHUS OOBIYHO MPUHUMAETCS PaBHOU
CONIPOTUBIIEHHIO 100aBoUHOMY R, ~ R, = 1.04750Mm.

Jns mepecuyera Gepem R, = 0.4c rpaduka, IpeacTaBI€HHOrO Ha PUCYHKE 23,TaK KakK 3Ta
KpuBass Oojee OnmM3ka K XapaKTEPUCTHKE JIUHAMHUYECKOTO TOPMOXKECHHS C ITyCKOBBIM

COTIPOTUBIICHHEM B POTOPHOU 1enu R = Ry, + R,,.

2,5 2 15

ITTIS d ,ﬂlﬂ"

uh

1 ; |
i T =
A L L INOKAK A2 | 4
7 \ 0,5
1| | -4 - 7
L,_ } - gt 1 \]| /
2
S /%/ At N £ 5 o
| ‘% Ha s = A » 4 -7 0 J
PNVl h-d %l N0 j
;__/?D';'_QZ P";'; - x| z
L ‘ \.\.\ ’ep,’m%. ‘0,2 \_\ \ L -
T '*F"‘ . e 2
| M =<2 N N
My=-— T T S
[ M ] 3 | RN —
2.2 20 1.8 1.6 1.4 1.2 1.0 08 06 0.4 0.2 a

Pucynok 23 — Yuuepcanbuble Mexanndeckue xapakrepuctuku AT AJl ¢ ha3absiM poTopom Tuma

MT

_ _ _ Mgy _
Beibpannomy s3mauenmio Iy/Iexx =3 u R, = 0.4cootBeTcTBYeT M) = T 22 mn

Sxpy = 0.75, cnenosarensHo,
2
_ _ 2 _ _
My = My - (E) =22-M,- (1)?=2.2-523.51 = 1151.7Hm.
HoMuHanbHOE COMPOTUBIIEHHUE POTOPHON IICTIH:
By 322
Row = 1= = T7a5 = 243020m.
[TomHOE CONpPOTHBIICHHE POTOPHOM IEMH YHUBEPCATBHON XapaKTEPUCTHKH TUHAMUYIECKOTO
TOPMOKCHHS:

Ry =R, Ry, = 0.4-2.4302 = 0.97210m.

CKOJIb)KEHHE KPUTHUECKOE:

_g RptRe . 0072410475 o o
Pty R, T 09721

S

Pacuer XAPaAKTEPUCTHUKU PEKHUMA AVMHAMHUYCCKOI'O TOPMOXCHHUA IMPOBOJHUM IIPU 3HAYCHHUU
a = 0 mo ¢popmymam:

w 2-M
S=—umw=wy S; M =——F—,
Woe S/SKP+SKP/S

PesynbTathl pacueta cBeqeM B Tabmuiry 10.

Tabnuna 10 - Pacuer XxapakTepUCTHKHU B peXUME TUHAMUYECKOTO TOPMOXKEHHUS



S w, ¢t W/ ®0e M, H'm M/M,,
1.7834 140 1.7834 -903.7 -1.726
1.5287 120 1.5287 -986.6 -1.885
1.2739 100 1.2739 -1070 -2.044
1.0191 80 1.0191 -1136 -2.17
0.8638 67.805 0.8638 -1152 -2.2
0.7643 60 0.7643 -1143 -2.184
0.5096 40 0.5096 -1008 -1.926
0.2548 20 0.2548 -625.1 -1.194

0 0 0 0 0
-0.255 -20 -0.255 625.05 1.194
-0.51 -40 -0.51 1008.1 1.9256
-0.764 -60 -0.764 1143.2 2.1836
-0.864 -67.805 -0.864 1151.7 2.2
-1.019 -80 -1.019 1136.2 2.1703

1.3.5 XapakTepucTuka B peKMME TOPMOKEHHS IPOTUBOBKITIOYCHUEM

HJ'ISI MOJIYUYCHUA XapaKTCPUCTUKHU B PCKHUME IAUHAMHUYCCKOI'O TOPMOXCHUA II0 CXEME,

M300paXeHHON Ha pUCyHKe 24:

Ry+R
p T frm, _ . _
2 My = Myge; Rps = Ry + R

Wy = —Woe; Skp = Skpe *

Benmmuuna COIMPOTUBJICHUA JIA PCKHUMAa TOPMOXKCHUSA IMMPOTHUBOBKIIOUCHUCM O0OBIYHO

IpMHUMAETCA U3 ycaoBus Ry, = (2.5 + 3) - R, T.e.

R, = 2.5-1.0475 + 3 -1.0475 = 2.6188 + 3.14250Mm.
[Tpunumaem R,; = 3 Om.

CKoIbXeHHe KPHUTHYICCKOC

Rp+Ryy = 0.1583 - 0.072+3 = 6.7542.

0.072

Sxp = Ser :

PaccunTbiBaeM MEXaHMYECKYIO XapaKTEPUCTUKY Mpu ckoiapxkeHun S =0-+2. Ota
XapaKTEPUCTHKA CTPOUTCS TIPH CIEAYIONEM YCIOBHHIW = —Wg, = —78.5 ¢ cooTBercTByer S =
0,ampu w = wg, = 78.5¢t -5 = 2.

MoMeHT nns pexuma TOPMOXKEHHUS IPOTUBOBKIIIOUEHUEM IPUHUMAET OTPULATEIIbHBIE

3HA4YeHUs U onpezaensercs no Gopmysam:

2-Mype- (1+a-Sp)
S/Sup+Sup/S+2-a-Syp”

W=—wo  (1—-S)M=-—
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a0y

KM1

KM2

Pucynok 24 — Cxema uis OJIy4€HHUs XapaKTEPUCTUKU JIBUTaTells B PEKUME TOPMOKEHUS
IPOTUBOBKIIIOYEHUEM

Tabmuna 11 — Pacuer XapaKkTepUCTHKH JBUTATENS B PEKUME TOPMOKECHHUS TIPOTUBOBKIFOUEHUEM

S w, ¢ @/woe M, H'm M/M,,
0 -78.5 -1 0 0
0.2 -62.8 -0.8 -447.297 -0.854
0.4 -47.1 -0.6 -708.091 -1.353
0.6 -31.4 -0.4 -878.161 -1.677
0.8 -15.7 -0.2 -997.292 -1.905
1 0 0 -1084.98 -2.072
1.2 15.7 0.2 -1151.9 -2.2
1.4 31.4 0.4 -1204.38 -2.301
1.6 47.1 0.6 -1246.43 -2.381
1.8 62.8 0.8 -1280.7 -2.446
2 78.5 1 -1309.01 -2.5
2.2 94.2 1.2 -1332.64 -2.546
2.4 109.9 1.4 -1352.56 -2.584
3 157 2 -1396.3 -2.667
4 235.5 3 -1436.95 -2.745
5 314 4 -1456.34 -2.782
6 392.5 5 -1464.37 -2.797
6.7542 451.71 5.7542 -1465.84 -2.8

3.4 Tunosble KOHTPOJIbHBIEC 3aIaHUA IJIA IPOBCACHUA TECTUPOBAHUSA

DoHJ TECTOBBIX 3aJaHUN 10 JUCITUILINHE COJACPIKUT TCCTOBLIC 3aJaHHs, PACIIPEACICHHBIC 110

pasaciaM U TeMaM, ¢ YKa3aHUEM UX KOJIUYCCTBA U THUIIA.

CrpykTypa (poHIa TECTOBBIX 3aIaHHUM 11O JUCITUTUTHHE

Konunuectso
Wupukarop
TECTOBBIX
JOCTUKCHUS Tema B cootBercTBuH ¢ PI1]] Xapakrepuctuka T3 o
3aJ[aHUM, TUIIBI
KOMITETEHIINN
T3
4-0T3
OCHOBHBIE TIOHATHS U ONPEACICHHUS. 3HaHUe 43T3
Knaccudukanus sneKTpudecknx MamivH. 3-0T3
IK-1.1 DnexkTpoMexaHndecKkoe mpeodpazoBaHue Ymenue 3-3T3
sHepruu. MaTepuaisl IpUMeHsSIEeMbIE B
P p P HaBsIk 1 (W) OIIBIT 1-0T3
AIIEKTPUYECKHUX MAIIHHAX. .
nesirensHocTH/ neicteue | 1-3T3
[IK-1.1 Krnaccudukarus noteps Heprin B 3HaHUe 4-0T3




QJICKTPHUUCCKUX MalllMHaX U

4-3T3

TpancopmaTopax. Koadpduruent VyeHHe 3-0T3
ITOJIE3HOTO JICHCTBHS U €T0 3aBUCUMOCTD OT 3-3T3
Harpy3KH. HaBeIk 1 (1) OIIBIT 1-0T3
aesitenbHOCTH/AeiicTBue | 1-3T3
3HaHue 4-0T3
O06111ie BOIPOCH TEOPHH AIIEKTPHIECCKIX 4-3T3
MK-1.1 MaIllMH TOCTOSHHOro Toka. OCOOEHHOCTH VveHHe 3-0T3
' MIPUHITAIA paOOTH M KOHCTPYKIIMU MAIITHH 3-3T3
MOCTOSTHHOTO TOKA. HaBbik 1 (W11) OTIBIT 1-0T3
nesrenpHoctu/aeiicresue | 1-3T3
. 4-0T3
OJIC sKops 1 SIEKTPOMArHUTHBIM MOMEHT. 3HaHue 4-3T3
OCHOBHBIC 3JICKTPOMAarHUTHBIC HATPY3KU U 3-:0T3
IIK-1.1 MalllMHHAs NI0CTOsIHHAsA. BnusHue peakunn YMenue 3373
SIKOPSI HA OCHOBHOW MarHUTHBIH MTOTOK FlaBbik 1 (1H) OmbIT 1-0T3
MAaIlIUHEL. .
nesrensHoctu/aeiicreue | 1-3T3
3HaHue 2-0T3
Kommyrammsa. CriocoOsl yiydIieHus 2-3T3
) KoMMyTauuud. KoMmmyTalmoHHas peakuus 2-0T3
MK-1.1 SIKOpS. DKCIIEpUMEHTAIbHAS IPOBEPKA U Ymenne 2-3T3
HACTPOMKa KOMMYTallUH. HaBeik u (1) OIIBIT 1-0T3
nesrensHocTH/ neficteue | 1-3T3
4-0T3
I'eHepaTopsl HE3aBICHMOTO BO30YKICHHS. 3HaHue 4-3T3
I'eHepaTopsl MapaIeIbHOTO BO30YKIACHUS. 3:0T3
IK-1.1 I'enepaTopsl OCIEA0BATENBHOIO YMeHue 3373
zg;gngﬁj I'eHepaTopsl CMEMIAHHOTO FlaBbikc 1 (1H) OmbIT 1-0T3
Mas ) nesitenpHOCTH/ AeiicTBue | 1-3T3
3HaHue 4-0T3
4-3T3
K-1.1 JIBurarenu He3aBUCUMOTO U MapauIeTbHOTO VMeHe 3-0T3
' BO30YKICHHUS. 3-3T3
HaBbIk 1 (WJTH) OTIBIT 1-0T3
nesrensHocTH/ neficteue | 1-3T3
4-0T3
3HaHue
4-3T3
JIBuTaTenu mocien0BaTeIbHOTO
3-0T3
IIK-1.1 BO30YKIeHH. J[BUTaTEIH CMEIIaHHOTO Ymenne 33T3
BO3OYIICHUA. HaBbik 1 (WJ11) ONIBIT 1-0T3
nesrenpHocth/aeiicreue | 1-3T3
. 4-0T3
[TpuHIHUI JSHCTBUS U BUIBI 3Hanue 4373
TpaHncdopmaTtopoB. MarHUTONPOBO/IBI 3:0T3
IK-1.1 tpancdopmaropoB. OOMOTKH YMeHnue 3373
oo o e o 1013
A P p pOB. nearensHoctu/aeicreue | 1-3T3
4-0T3
CxeMsl 3aMenieHns TpaHcopmaTopa. 3HaHue 4-3T3
Pabora TpanchopmaTopa o Harpy3Kou.
3-0T3
IIK-1.1 PerynupoBanue HanpsKeHUs VYmenne 3373
Tg;ﬁifgf I\T/Ia;:{)g (;'OK;Z?(?P;HHWT HOTIESHOTO o Btk u (vnm) ombIT 1-0T3
a P P pa. nesrensHoctr/neiicreue | 1-3T3
. . 4-0T3
YCTpOCTBO M IPUHIIKIT ICHCTBHS 3HaHue 4-3T3
ACUHXPOHHOM MallluHbl. Y PaBHEHUS
. s 3-0T3
TIK-1.1 HaIpsHKEHU aCHHXPOHHOW MAIlIMHBI U UX YMenue 3373
npeo6pa3OBaVHI/Ie. CxeMbl 3aMemIeHUs Flasbik 11 (114) OmbIT 1-0T3
ACHHXPOHHOM MAIIINHBL. .
nesirensHOCcTH/ neficteue | 1-3T3
4-0T3
3HaHue
4-3T3
MexaHuuecKas XapakTepUCTHKA
3-0T3
IIK-1.1 ACHHXPOHHOTO JBUraTeis.Padboune Vmenne 3-3T3
XapaKTEePUCTHKH ACHHXPOHHOTO JIBUTATEIIS. Flambik u (1) ombIT 1-0T3
nesrensHoctu/neiicreue | 1-3T3




VY CTpoHCTBO M IPUHLIUI AEHCTBUSA 3Hanue 2:39533
CHHXPOHHOH MamrHbl. PaboTa MHOTO(a3HBIX 3-0T3
IK-1.1 CHHXPOHHBIX T€HEPATOPOB TPH YMmenue 33T3
CUMMETpHYHOH Harpy3ke. CHHXpOHHBIC FlaBbix 11 (114) OmbIT 1-0T3
JIBUTATEIIN ¥ KOMIIEHCATOPEI. .

nesrensHocTH/ neficteue | 1-3T3
3HaHue 4-0T3
OCHOBHI 35teKTponprBoia. OCHOBHBIE 4-3T3
) ypaBHEeHHA U ipaBmiia. [IpocTeie cucTeMsl 3-0T3
TK-1.1 YIpaBJICHUS JICKTPOIIPUBOIAMH B Ymenne 3-3T3
JKEIIE3HOTOPOIKHBIX JIOKOMOTHBAX. HaBbik u (i1H) OIIBIT 1-0T3
nesrensHoctu/aeiicreue | 1-3T3
3Hanue 4-0T3
4-3T3
Hanagka MalivH MOCTOSIHHOTO TOKA. 3-:0T3
TIK-1.1 Hananka ManmH nepeMeHHOT0 TOKa. VYmenne 3-3T3
Hanana tpancopmaropos. HaBbIk 1 (1111) ombIT 1-0T3
nesrensHocTH/ neficteue | 1-3T3

Hroro 120-0OT3

120-3T3

[Tonusrit kommiekT T3 XpaHUTCS B ANEKTPOHHON UH(POPMAIIMOHHO-00pa30BaTENbHOM Cpefie
UpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBLCS C JIEMOHCTPALIMOHHBIM BapUaHTOM
OT3.

Hwxe npuBenen o0paser THIIOBOTO BapuaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOTO pabodei
IPOrpamMMoOi TUCLMILIUHBI.

3.1.1 Kak u3meHuTcs TOK Xojoctoro xoaa lo u morepu B marautonpoBojae AP, Tpancopmaropa,
€CIM HampsDKEHHE Ha TMEPBHYHON OOMOTKE OKaxeTcsi OOJbllle HOMUHAIBHOrO? YKaKuTe
MIPaBUJILHBIN OTBET U MOSICHUTE.

1) lo He u3MenHseTCS

2) lo ymeHbIIaeTCst

3) AP\ HE U3MeHsETCS

4) AP, yBemmuurcs

3.1.2 Jna yero MarHUTONpoBOA TpaHchopMaTopa coOupaeTcs U3 OTIEIbHBIX TOHKHUX
M30JIMPOBAHHBIX JAPYT OT JApyra JHMCTOB MarHUTOMSTKOM 3JIEKTPOTEXHUUYECKON cTain? YKaxkuTe
TOYHBIN OTBET U MOSICHUTE.

1) nans yno6ctBa cOopku TpaHchopmaropa

2) 7Sl yMEHbBIIEHHS TIOTEPh HA BUXPEBBIC TOKH

3) s yMeHbIleHHs IOTePh Ha MepeMarHiuuBaHNe

4) 1S yMEHbIIEHHS IOTEPh HAa BUXPEBBIEC TOKH U TUCTEPE3HC.

3.1.3 JIa TpaHchopmMaTopa € €CTECTBEHHBIM BO3AYIIHBIM  OXJIQXJEHUEM, paBHBIMU
HOMHMHAJIBHBIMU MOIIHOCTSIMH W HANpsOKEHUSMH TEPBUYHBIX W BTOPHUYHBIX OOMOTOK, HO C
pa3HBIMM HaIIPSDKEHUSIMHA KOPOTKOI'O 3aMbIKaHUSI COEUHEHBI TapaJuIeIbHO. B KakoM COOTHOIIEHNN
HaXOIATCSA TOKM TEPBMYHBIX 00OMOTOK TpaHchopmaropos I1 u I1ipu Harpyske, eciiv HanpspKeHUe
KOPOTKOI'O 3aMBbIKaHUs MEPBOTO TpaHcpopmarTopa Oosblile, yeM BTOporo? Yka3aTh NMpaBHIIbHBINA
OTBET U MOSICHUTb.

1) 11> |1,2) li=11 3) I1< lh

3.1.4 Kak u3MeHMTCS TOK XoJIocToro xona lo TpexdaszHoro tpaHchopmaTopa, HampshKeHHE Ha
BTOpUYHOM 00MOTKEe Uz , moTepu B MarHuTonposoje APy, eciau mo ommOke NEpBUYHYI0 OOMOTKY

BMecTO A coenmuHniIn Y? YKa3aTh MPaBWIbHBIA OTBET U TIOSICHUTD.
1) lo He U3MEHUTCS

2) Uz § BYV3pas
3) APy *B\/Zpa?,a



4) Uz 4 B 3pasa

3.1.5 Tpexdazublii 1BUTATENb, BKIIOUEHHBIN B ceTh ¢ HanpsbkeHueM U ;, = 220 B, motpebisier
Tok I » = 30 A npu koadpduuuente momuoctu €os ¢ = 0,8. CymmapHasi MOUIHOCTH MOTEpPh B
nsurarese 2, P = 1000 Br. Onpenenurs KITJ[ qBurarens.

3.5 TunoBble 3a1aHus /151 BHITIOJIHEHUS J1A00PAaTOPHO pa0doThl U NIPUMEPHBI NepeYeHb
BOIIPOCOB ISl €€ 321U ThI
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHOM  MH(OPMAaLMOHHO-
obpazoBarenbHoit cpene Upl YIIC, noctynHoit oOydaromemMycs yepe3 ero JUYHbI KaOUHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/laHUN JJIsl BBIOJHEHUS J1TAOOPATOPHBIX
paboT ¥ MPUMEPHBIN MEPEUCHb BOPOCOB JIJIsl UX 3aLIUTHI.

O0pa3zer 3a1aHuii IS BBITOJTHEHHSI Ja00pAaTOPHBIX PadOT M MIPUMEPHBIH MEPEYeHb BOIPOCOB IS
UX 3aIIUTHI
«JIab. pabota Ne 2. «MccnenoBanre OCHOBHBIX XapaKTEPUCTUK T€HEPATOPA IIOCTOSTHHOTO TOKa.
HccnenoBanue paboThl, CHATHE SKCIIEPUMEHTAIBHBIX JAHHBIX U IIOCTPOCHUE XapaKTEPHUCTHKH
XOJIOCTOTO X0/1a, BHEIITHEW U PEryJIMPOBOYHON XapaKTEPUCTHUK FeHEePaTopa MOCTOSHHOTO TOKA C
HE3aBHCHUMBIM B030YyxneHueM. /J1a6/»

3ananue 1. U3yunts TeopeTuyeckuii Matepua.

3amanue 2. CoOpaTh CXeMbl U1 CHSTHS XapaKTEPUCTHK TIEHEpaTropa C HE3aBUCHMBIM
BO30YKICHHUEM.

3ananue 3. CHATh SKCIIEPUMEHTAIbHO XapaKTEPUCTUKHU.

3ananue 4. BpInoJHUTh HEOOXOAUMBIE PACYETHI COTIIACHO METOMUECKUX YKa3aHHUM.

3ananue 5. Chenath BBIBOJ O IIPOJIEJIaHHOM padoTe.

KoHTpoIIbHBIE BOITPOCHI

1. IToueMy XapakTEpHUCTUKA XOJIOCTOr0 X0/a y3Kas?

2. U3 kakux ri1aBHBIX YaCTEH COCTOUT BHEIIHSSI XapaKTepUCTHKa?

3. Ilouemy perynupoBouyHasi XapaKTEPUCTUKA UJET BBEPX?

4. Tlouemy peXuM KOPOTKOTO 3aMbIKaHUs siBiisieTcs onacHbIM aiist [ TIT ¢ HB?
5. OcHOBHOE ypaBHEHHUE reHepaTopa?

«JIab. padota Ne 6. «M3yueHue npeaenbHbIX peKUMOB paboThl 0AHO(DAa3HOTO TpaHchopMaTopar»
HccnenoBanue Tpanchopmaropa B KpalHUX XapaKTepHBIX pekuMax paboThl, CHATHE TapaMeTpoB,
pacyer ¥ NoCTpoeHue BHEIIHEN XxapakTepucTuku 1 3aBucumoctu KII1/1 tpancdopmaTopa ot
Harpy3ku. /J1a6/»

Lens: UccnenoBanue Tpanchopmaropa B KpalHUX XapaKTEPHBIX PEXKHUMax pabOThI, CHITHE
MapaMeTpoB, pacuyeT ¢ IOCTPOCHUE BHENIHEH XapakTepucTUKH W 3aBucumoctu  KII/]
TparcopmaTopa OT Harpy3KH.

3ananue 1. U3yunTs TeopeTnyeckuii Matepua.

3amanwme 2. [Ipoaenars OmpIT X0JI0CTOTO X0/1a TpaHchopmaropa.

3ananue 3. [IpoaenaTs OMBIT KOPOTKOTO 3aMbIKaHUs TpaHcopmaropa.

3amanne 4. BoIMOIHUTH HEOOXOIUMBIE pacUeThl COTJIACHO METOAMYECKUX YKa3aHUH.
3anmanue 5. Choenats BBIBOJ O MIPOJIEIaHHOM padoTe.

KoHTposibHBIE BOTPOCHI
1. Yka3aTp Ha3HAYCHUE OCHOBHBIX 2JIEMEHTOB TpaHchopmaropa.



2. 3amnucatb Gopmyiy asa onpeneneHus koddduimenta TpaHchopMaIym.

3. Uto Ha3bIBAETCS OMBITOM XOJIOCTOTO X0aa?

4. Yto Ha3bIBAETCS ONMBITOM KOPOTKOTO 3aMbIKAHUS?

5. Tlouemy Tpu OMBITE KOPOTKOTO 3aMBIKAHHUS HEJIb3s K TMEPBHYHOM OOMOTKE IOABOJIUTH
HOMMHAJILHOE HaIpsbKeHue Tpanchopmaropa?

3.6 IlepeyeHb TeopeTHYECKHX BONIPOCOB K IK3aMeHY
(nns oLeHKU 3HAHUIN)

1.1 TenaeHUMH pPA3BUTUSA 3JIEKTPOIHEPreTUKH U 3HAYCHHE JIIEKTPUUECKUX MAlIMH Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTE M B TPOMBIIIICHHOCTH.

1.2 OcHoBHBbIE OHATHUSA U onpeaeneHus. Kinaccupukanus 31eKTpuuecKuX MalluH.

1.3 DnexTpomMexaHnYeCKoe Pe0OPa30BaHUE IHEPTUH.

1.4 OcHoBHBIE (U3NYECKHE 3aKOHBI, HA KOTOPHIX OCHOBaHA paboTa 3JIEKTPUUYECKHX MALIMH U
TpaHc(hopMaTopoB.

1.5 Matepuaisl, IpUMEHsSIEMbIE B JIEKTPUUYECKHX MALIMHAX.

1.6 Knaccudukanus moreps HEPruu B 3JIEKTPUUECKUX MAIIMHAX U TpaHchopMaTopax.

1.7 KoapduumeHT nosie3Horo AeiMcTBUs U €ro 3aBUCUMOCTb OT Harpy3KH.

1.8 HarpeBanue u oxJiaXIeHUE JICKTPHUSCKUX MamUH. CriocoObl OXJIaXKICHUS dJCKTPHUSCKUAX
MallyH.

1.9 BnusHue HarpeBa Ha JOJTOBEYHOCTh W HAAEKHOCTh DIIEKTPUYECKHX MAIIUH U
TpaHc(hOpMaTOpPOB.

Paznen 2 MamuHbl HOCTOSIHHOTO TOKa (T€HEpaTOPhI U ABUTATENH).

2.1 Knaccuduxanus no crnocoOy BO30YKAEHUS U NPUHLMIT ACHCTBUS MAIIMHBI ITOCTOSHHOIO
TOKa B PEXUME reHepaTopa.

2.2 Knaccuduxanus no crnocoOy BO30YKAEHUS U NPUHLMIT ASHCTBUS MAILIMHBI ITOCTOSHHOIO
TOKa B PEKUME JIBUTATEISL.

2.3 Metoapl pacdeTa 2IEKTPOMarHUTHBIX NOJIEN B 2JIEKTPUYECKUX MAIlIMHAX.

2.4 UmxeHepHBIH METOJl pacueTa MarHMTHOM LIENIM MAaIIMHBI TOCTOSIHHOro Toka. KpuBas
HaMarHUYMBaHMsI MAIIUHBL.

2.5 Pacuer MarHMTHOTO HaNpPSDKEHUS BO3AYIIHOIO 3a30pa MAIIUHBI IOCTOSHHOTO TOKa.
Koadduuuent Kaprepa.

2.6 Pacuer MarHuTHOTO HANpPsKEHUS 3yOI[0OBOM 30HBI MAIIMHBI IOCTOSIHHOTO TOKA.

2.7 PacueT MarHUTHOTO HAIIPSKEHMSI CEPAEUHUKA TI0JII0CA CTAHUHBI U CEPACYHHUKA SIKOPSL.

2.8 T'enepatopsl MTOCTOSHHOTO TOKa (OOIIME CBeACHHS, KiIaccu(uKanus, d>HEepreTHdecKas
Juarpamma, MOMEHTBI).

2.9 KoHCTpyKIIHMS MalllMH OCTOSIHHOTO TOKaA.

2.10 Yyer peakuuu sSIKOps IPH CIBUTE IETOK C HEUTPAJIH.

2.11 I'IT ne3aBucumoro Bo30yxaeHus. Ero xapakrepucTuku.

2.12 Mpunnun neiicteust MIIT (Ha mpumepe npocTeiieit).

2.13 3amenneHHas 1 yCKOpEHHasi KOMMYyTalLusl.

2.14 Ilpupoaa meTOYHOr0 KOHTAKTa, IPUYMHBI UICKPEHHUS, CTENIEHb HCKPEHUS, KPYTOBOI OI'OHb.
2.15 Vnydmienne KOMMYTaIlK MPU MyJIbCUpYoieM Toke (6oprda ¢ Tpanchopmaroproit IJC).
2.16 CriocoObl yiyuIieHnss KOMMYTaLUH.

2.17 Xapaxrepuctuku ['TIT napannensHoro Bo30yxaeHusl.

2.18 Sxopubie oomoTku MIIT (0obmue cBeneHus, KOHCTPYKITUS).

2.19 Napannensuas padota I'TIT.

2.20 I'TIT napasmienbHOTO BO30YXKIECHUS.

2.21 I'enepaTopsl OCIEOBATEILHOTO U CMEIIAHHOTO BO30YXKIEHHUS.

2.22 JIIT nHezaBucumoro Bo30yxaeaus. [IpuHImm paboThl.

2.23 ITyck nBuraresns MoCTOSIHHOTO TOKa.

2.24 PerynupoBanue ckopoctu JIIT.



2.25 DNeKTpOMalIMHHBIN YCUIIUTEIb MOMEPEYHOTO MOJIS.

2.26 Perynuposanue ckopoctu 11T nocpenctBom n3MeHEHHsI HalIPsHKEHUS SIKOPSL.
2.27 JIIT nmocnenoBarenbHOro Bo30yxaeHus. CrocoObI peryIupOBaHUs CKOPOCTH.
2.28 Ycnosus ycroitunBoctu JIIT.

2.29 JIBurarenu cCMEIIaHHOTO BO30YKIeHUS. XapaKTePUCTHUKH.

2.30 Topmosxenue JIIT.

Paznen 3 Tpancdopmaropsl, aBTOTpaHCHOPMATOPHI, CHIEHHATbHbBIE TPAHC(HOPMATOPEI

3.1 Ha3znayenue TpaHC(OpPMATOPOB B CHCTEME MEpENayd U PACIPENEIICHUs AJIEKTPOIHEPTUH.
[TpuHuun peWcTBUS U YCTPOHCTBO TpaHC(HOPMATOpOB, KiIacCHU(pHUKalUsi, OCOOCHHOCTH
KOHCTPYKLIUH TATOBBIX TPAHC(POPMATOPOB.

3.2 Teopuss pabouero mporecca tpanchopmaropa. OcHoBHBIE ypaBHeHUs paBHOBecus DJIC,
Hanpspkenuit 1 M/IC.

3.3 CxeMsI 3aMelnieHus Tpanchopmaropa.

3.4 BekropHas auarpamMma TpaHcGopMaTopa U OCHOBHBIC YpaBHEHHUs pabO4ero mporecca mpu
AKTUBHO-MHIYKTUBHOM Harpy3KH.

3.5 PerynupoBanue HanpsokeHHs TpaHchopmaropa. CXeMbl peryInpOBaHUs.

3.6 CxeMmbl ¥ TpyIIbI cOeIMHEHUs: 00OMOTOK TpaHcopmaropa.

3.7 U3menenue HanpspkeHUs: TpaHcpopmaropa. BHEIIHAS XapaKkTepuCTHKA.

3.8 HecumMeTpuuHbie peXxUMbI paboThl TpeX(PazHbIX TpaHC(HOPMATOPOB.

3.9 TMapamnenbras paboTta TpancGopMaTopoB. YCIIOBUS HapauieabHOW paboTel. HepaBeHCTBO
K03 puImeHToB TpaHCcHOpMaIIUH.

3.10 IMapamnensHas paboTta TpaHCGOpMaTOPOB. Y CIOBHS MapajuiebHONH paboThl. HepaBeHCTBO
HANPSDKEHUS. KOPOTKOTO 3aMBIKaHHUSI.

3.11 OmnsIT X0nocTOro xoaa TpaHncopmaropa. OCHOBHBIE ypaBHEHHS, BEKTOpHAs Juarpamma,
MOTEpH.

3.12 OneIT KOpOTKOTo 3amblkaHWsl TpaHcopmaropa. OCHOBHBIE YpaBHEHHs, BEKTOpHas
JarpaMmma, NoTepH.

3.13 CpenuanbHble THUIBI TpaHCHOPMATOPOB: aBTOTPaHCPOPMATOPBI, MHOTOOOMOTOYHBIE,
U3MEpUTENIbHBIE, CBAPOYHBIC U UMITYJIbCHBIE.

Pa3znen 4 AcCMHXpOHHBIE MallIMHBI

4.1 YcTpoiCTBO M NPUHIUI AEHCTBUS ACHHXPOHHOTO JIBUTaTENS.

4.2 IlpuBenenue pabouero IMpolecca aCMHXPOHHOM MalllMHBl K Mpolieccy B MalllMHE C
3aTOPMOXKEHHBIM pPOTOPOM. OCHOBHBIE ypaBHEHUS DIEKTPUUECKOTO U MArHUTHOI'O COCTOSTHUS.
4.3 CxeMblI 3aMeIIeHUs] ACHHXPOHHOW MaIlIuHBI.

4.4 OcHOBHBIE YPAaBHEHMsI M BEKTOPHBIE JMAarpaMMbl aCUHXPOHHON MAallMHBI IIPU aKTHUBHOM-
WHYKTUBHOW Harpy3KHu.

4.5 DHepreTuyeckas [1uarpaMMa aCUHXPOHHOT'O JIBUTaTes.

4.6 Kpyrosas nmarpaMma aCMHXPOHHOM MAaIIMHBI M3 ONBITOB XOJOCTOTO XOJa U KOPOTKOTO
3aMBIKaHUS.

4.7 DeKTpOMarHuTHHIII MOMEHT aCHHXPOHHOW MallluHBI.

4.8 PaGouune xapakTepUCTHUKH ACHHXPOHHOTO JABUTaTEIs.

4.9 Crioco6sl mycka acuHXpoHHOro asurarens. Ilyck nBuratens ¢ peoctaToMm LiENU poTopa ¢
rpaduKaMu U3MEHEHUS] MOMEHTA M TOKa BO BPEMEHH.

4.10 PerynmupoBaHWE YTJIIOBOW CKOPOCTH ACHHXPOHHOTO JABHTaTens. V3MeHeHue dymcia map
MIOJIFOCOB. MEXaHUUYECKUE XapaKTePUCTUKHU.

4.11 PerynmupoBaHue yIJIOBOW CKOPOCTHM AaCHHXPOHHOIO JBHrarens. V3MeHeHue CKOJIbKEHUS.
MexaHn4YecKue XapaKTEpUCTUKH.

4.12 YacToTHOE YyNpaBlI€HUE TATOBHIMU ACHHXPOHHBIMU JIBUTaTeNIMU. 3aKOH YacTOTHOTO
peryiaupoBanus. MeXaHU4eCcKue XapaKTepUCTUKH.



4.13 TopmokeHHEe aCHHXPOHHBIX aBurateneil. CrocoObl TOPMOKEHUS, MMOKa3aTh Ha rpadukax
MEXaHUYECKUX XaPAKTEPUCTUK.

4.14 HecuMMeTpUYIHBIEC PEKUMBI paOOTHl ACHHXPOHHOTO JBUTATEIS.

4.15 OpHoda3Hble aCHHXPOHHBIC ABUTATEIH.

4.16 ITyck omHO(Da3HBIX ACHHXPOHHBIX JIBUTaTeNIeH, KOHACHCATOPHBIC IBUTATEIH.

4.17 CrneuunanbHble ACUHXPOHHBIE MAallUHBI: IIOBOPOTHBIE TpanchopMaTopbl
(moTeHIMATIPETYIATOP, (ha30peryssaTop)

4.18 CnenuaibHble aCHHXPOHHbBIE MAIlIMHbI: TAXOT€HEPATOP U CEJIbCUHBL.

Paznen 5 CUHXpOHHBIE MAILIUHBI

5.1 DnemMeHThl KOHCTPYKIIMYA CUHXPOHHBIX MaluH. [I[puHIMN AEHCTBUS B peKHUME reHepaTopa.
5.2 Teopusi pabouero mporecca CHHXPOHHBIX MalIMH. Peakuus sKopsi Ipu YHCTO aKTHBHOM
Harpys3Ke.

5.3 Teopust pabouero mporecca CHHXpPOHHBIX MamuH. Peakiust sKops Mpu YMCTO MHAYKTHBHON
Harpys3Ke.

5.4 Teopus pabouero mpouecca CUHXPOHHBIX MalIuH. Peakuus skops mpu 4UCTO €MKOCTHOM
Harpys3Ke.

5.5 OcHoBHOE ypaBHeHHE HampsbkeHHs: reHeparopa. OcHoBHas muarpamma JJC (muarpamma
brnonnenst) npu akTUBHOW-WHAYKTUBHOW Harpy3ku. VHIYKTUBHBIE CONPOTHUBICHUS PEAKIUU
AKOPSL.

5.6 IlpeoOpa3oBaHHas BEKTOpHas JAMarpaMMa CHHXPOHHOTO reHepatopa. CHHXpOHHBIE
MHAYKTUBHbBIE COITPOTUBIICHHUSL.

5.7 YupoieHHas BEKTOpHas AMarpaMMa CHHXPOHHOIO TeHepaTopa.

5.8 DyeKTpoMarHuTHasi MOLUTHOCTb U 3JIEKTPOMAarHUTHBIA MOMEHT CUHXPOHHOM MAallIuHBI.

5.9 XapakTepuCcTUKN CUHXPOHHBIX T€HEPATOPOB IPU aBTOHOMHOM paboTe.

5.10 [MapamrensHas paboTa CHHXPOHHBIX TEHEPATOPOB. Y CIIOBHS MAPAILICIIBHON paOOTHI.

5.11 CuHXpOHHBIE peXHMBl MapajIebHON paboThl CHUHXPOHHON MamuHbl. 3MeHeHue
peakTuBHOI MolTHOCTH. BexkTopHblie quarpammbl. CHHXpOHHBIE KOMIIEHCATOPHI.

5.12 CuHXpOHHBIE pPEXHMbI MapajuleIbHON paboThl CUHXPOHHOW MamuHbl. VI3MeHeHue
AKTUBHOW MOIIIHOCTH. BEKTOpHBIE THarpaMMmBbl.

5.13 Cunxponnsle nBurarenu. CrnocoOsl mycka. Pabouune xapakTepuCTHKY.

5.14 CpenuanbHble CHHXpPOHHBIE MamuHbl. OpHodasHble reHepartopbl. HMHayKkTOpHBIE
TEHEPATOPBHI.

Pa3nen 6 OCHOBBI 251EKTPOIIPUBOIA

6.1 OcHOBHBIE ypaBHEHHUS IEKTPOIPUBOJA.

6.2 Cucrema MOJYMHEHHOTO PETYIUPOBAHUS AIEKTPOIPHUBOIOM MOCTOSHHOTO TOKA.

6.3 KoHTypsI perynupoBaHusl.

6.4 IIpocThie cUCTEMBI YIIPaBJICHHUS AIIEKTPOIPHUBOIAMHE B KeJIE3HOIOPOKHBIX TIOKOMOTHBAX.

Paznen 7 Hanaaka sneKTpUYeCKUX MAIlIH
7.1 Hammagka MamnmyH MOCTOSHHOTO TOKa.

7.2 Hanazika MalivH NepeMEHHOr0 TOKA.
7.3 Hanaaka TpancopMaTopoB.

3.7 llepeyeHb THNOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUH K IK3aMeHY
(1S OTICHKY YMEHMIA)

3AJTIAYA 1

OO6MOTKa 9EeTBIPEXITONIOCHOTO (P = 2) TeHepaTopa MOCTOSHHOTO ToKa cocTouT 3 N = 690 npoBoaoB,



Pa3OuTHIX Ha IBE MAPhI MAPATUICNBHBIX BeTBEH (@ = 2). OnpeenuTh NOCTOSHHYIO TeHepaTopa Cg, HaiTH
O/J1C npu ckopoctu BpateHus sikops N = 1000 06/MUH 1 ABYX 3HAYECHUSAX MarHUTHOTO moToka: @1 = 0,02
B6; ©.=0,015 B6.

3AJIAYA 2

JIBurarens MOCTOSIHHOT'O TOKA MMEET CIICAYIOIINE JaHHbIS, PUBEICHHBIC HAa ero muTKe: P=3,2
kBt, U=110 B, 1=38,2 A, n = 3000 06/MuH.

Onpenenuts Bparmarormuii MoMeHT 1 KI1/] nurarens.

3AIAUA 3

OnHodasHblii TpaHCHOPMATOpP MPU AKTUBHOM HArpy3Kke MoTpedIseT u3 cetu MomHocTh P; = 16KBT.
Koaddurment nosnesuoro neiicrust tpanchopmaropa 0,95. Tok B nepBuunoii oomorke [; = 1,6A.
Koapdurment tparchopmanyu k = 25. Haiitu HanpsokeHus Ha BXOJIE U BBIXOJIE TpaHchopMaTopa.

3.8 [lepeyeHb TUMOBBIX MPAKTHYECKUX 321aHUI K IK3aMEHY
(715t OLIEHKW HABBIKOB M (MITH) OTIBITA AESTEILHOCTH)

3AJIAYA 1

B niens 00MOTKHM BO30YX/I€HUS IIIYHTOBOT'O IBUTATENISI IOCTOSTHHOTO TOKA BKITFOUEH
perynupoBo4HbIi peocTat Rp (puc.2.). Hanpspkenue nutanus U = 220 B. Ilpu Toke Bo30yx1eHus
I =2 A ckopocts auratenst N=1000 o6/mMuH. ConpoTuBiieHne 0OMOTKH BO30ykIeHust Ry = 55
Owm. Haiitu conpoTuBIiieHHE PEryJIMpOBOYHOTO peocTara, HEOOXOANUMOE IJIsi K3MEHEHUSI CKOPOCTH B
nuanazoHe oT 500 o 2000 06/MuH. MarHUTHBINA TOTOK BO30YXK/IEHUS CUUTATH
[POMOPIMOHATIBHBIM TOKY B030Yy K aeHust Dy=Kl,, mameHreM HanpsHKEHUS] Ha aKTHBHOM
COIPOTUBIIEHUU OOMOTKH SIKOPSI TPEHEOPEUb.
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Pucynok 1

3AJTAYA 2

ABTOTpaHchopMarop, cxema KOTOporo u3o0pakeHa Ha puc. 1., BKIIIOUEH B CETh C HAPSKEHUEM
U, = 220B.
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Pucynoxk 1

Hanpspkenue Ha Bropuusbix 3akumax U, = 180B,Tok Harpy3ku I, = 10A.0O6moTKa BMeeT
w; = 500BuTKOB. OnpeenuTh TIIOIAAb MOMEPEYHOr0 CEUEHHUS MPOBO/IA, U3 KOTOPOTO CACIaHa
0OMOTKA, €CIIH MAKCUMAJIBHO JIOMYCTHMAs TNIOTHOCTh TOKA paBHA 2,5 A/MM2.

3AJIAYA 3

["'eHepaTop MOCTOSHHOTO TOKA C MapajuIeIbHBIM BO30YX1eHHeM (puc.l.) paboTaeT Ha Harpy3Ky,
comnpoTuBiieHne kotopord Ry = 5 Om, conpotuiienre 0OMOTKH sikopsi R, = 0,2 OM, conpoTuBiieHne
oOMoTkH Bo30yxaeHus Ry = 230 Om, HanpspkeHue Ha 3axumax reHeparopa U =230 B.
Onpenenuts: a) DJIC reneparopa;

0) 2JIEKTPOMArHUTHYIO MOIIIHOCTE;

B) MOTEPH MOIIIHOCTH B OOMOTKAX SKOPSI U BO30OYKICHHUS;

r) KII/I, eciu u3BeCTHO, YTO B PEKHUME XOJIOCTOTO X0J1a TeHepaTop moTpedisier oT npuBoaa P, =
700 BT, B HOMHHAJIBHOM PEKMME Ha Kaka0i meTke nagaet Hanpsikenue AU = 0,5 B.

- Wy

Pucynok 1

4. MeToanuecKkue MaTepuAaJIbl, ONpeaeaolne Npoueaypy oOueHuBaHUS
3HAHUI, YMEHHUIi, HABBIKOB U (HJIH) ONBITA AeSATEIbHOCTH

B Tabnuue mnpuBeneHbI ONMUCAaHUS MPOLELYpP MPOBENEHUS KOHTPOJbHO-OLIEHOYHBIX
MEpOTNPHUATHIA U MPOLEAYp OLIEHUBAHUS PE3YJIbTaTOB 00YUEHUS C IOMOIIBIO OIIEHOYHBIX CPE/CTB B
COOTBETCTBUU C paboyeil mporpaMMoi AUCIUILINHBIL.

HaumenoBanue Onucanus mpoIeIyphbl MPOBEACHUS KOHTPOIHHO-
OLICHOYHOT'O OLIEHOYHOI'0 MEPOIPHUATHS U MPOLELYPEI OLICHUBAHNUS
cpencTBa pe3yabTaTOB 00yUECHHUS

IIpenonaBatenb HE MEHE, YEM 3a J[BE HEJEIH JI0 CPOKa
3aIIUTHI PTP JIOJDKEH COOOITUTH KaXXI0My
obOydatomemycst Homep Bapuanta PI'P. 3amanust PTP
BBUJIOXKEHBI B DJEKTPOHHOM  HMH(OPMAIMOHHO-
obpazoBatenmpHON  cpeme  MpI'VIIC,  moctymHOI
oOyyaromemMycsi depe3 ero IWYHBIA KabuHer. PI'P
JOIDKHa  OBITH  BBHINOJHEHA B yYCTaHOBIICHHBIN
mpenojaBaTeleM CpOK M B COOTBETCTBUH €
Pacuerno-rpaduueckas padora (PI'P) TpeboBaHusiIMH K odopmiennto PI'P  (TekcroBoit u
rpagpudeckoii  wacrteil), cHopMyTHpOBaHHBIMH B
[onoxxernn «TpebGoBaHUS K 0(OPMIICHHIO TEKCTOBOH U
rpadudeckol  mokymeHTanuu. HopMmokoHTpoib» (B
mocnenHet pemakmum). PP B Ha3zHaueHHBIH CpOK
craroTcs Ha mpoBepky. Eciam mpegycMoTpeHa ycTHas
3amuta PI'P, 1o oOywarommiics oOBSCHSET pelieHue
3aJa4, yKa3aHHBIX NIPENOJaBaTeNeM, U OTBEUAET Ha €ro
BOIPOCHI

[IpenonaBaTens Ha yCTAHOBOYHOM 3aHATUU JOBOJUT IO
o0ydJaromumxcsi:  TeMbl, KOJMYECTBO  3aJaHUi B
KonrponbHas padora KOHTpOJIbHOM pabote. KoHTponbHas pabora moipKHA
OBITh BBIIOJIHEHA B YCTAHOBICHHBIM CPOK H B
COOTBETCTBHUH C NPaBWIAMHU K 0OPMIICHHIO (TEKCTOBOH




n rpaduueckoil wyacreit), c(hHOpMYJIUPOBAHHBEIMU B
ITonoxennn «TpeboBaHus K 0QOPMIICHUIO TEKCTOBOH
rpaduyueckoii  mokymeHTanmud. HOPMOKOHTPOJBY» B
NocJIieAHEN penakiuu. BpINOJIHEHHAass KOHTPOJIbHAS
pabora mepenmaeTcst I MPOBEPKH MPETOAABATENIO B
yCTaHOBJIEHHBIE CpOKH. Ecimm KoHTpospHas pabora
BBINIOJTHEHA HE B COOTBETCTBUM C YKa3aHMSIMH WM HE B
MIOJTHOM 00beMe, OHa BO3BpaIaeTcst Ha J0paboTKy

BrimonHenne  pa3sHOYpOBHEBBIX — 3anad  (3agaHuil),
MIPEAYCMOTPEHHBIX paboueil mporpaMMoil TUCLUIIIHHEL,
MIPOBOJIATCS BO BpeMs IPAaKTUUECKUX 3aHATUI. Bo Bpems

Pa3HoypoBHeBast 3a1aua (3a1aHue) BBIIIOJIHEHUS 3a1a4 (3amanuil) paspeuiaercs
MOJIb30BATHCS y4eOHHKaMHu, CIPaBOYHHUKAMH,
KOHCHEKTAaMH JIEKIHUH, TEeTpaasMH Il NPAKTHYECKUX
3aHATHH

TectupoBaHue NPOBOAMTCS MO PE3yIbTAaTaM OCBOCHUS
TEM WX Pa3ZeioB AWCUUIUIMHBI WIX 0 OKOHYAHHUIO €€
HM3Y4YeHMs] BO BpEMsl MPaKTUUECKUX 3aHATHH. Bo Bpems
MIPOBEJCHUSI TECTUPOBAHUSI MOJH30BATHCS YICOHUKAMHU,
CTIPaBOYHHKAMH, KOHCTIEKTAMH JICKIIH, TETPaasIMH IS
TectupoBanue (KOMIIBIOTEPHBIE TEXHOJIOTHN) NIPaKTUYECKUX 3aHATUN He paspeuieHo. IIpenonasarens
Ha MPAKTUYECKOM 3aHATUH, IPEAIICCTBYIOIIEM 3aHATHIO
MIPOBEACHUS TECTa, JOBOAMUT 10 OOYJAIOIIUXCA: TEMBI,
KOJIIMYECTBO 3aJaHUi B TecTe, BpPeMs BBITOJIHEHHUS.
Pe3ynbraThl TeCTHpOBaHWS BHIHBI OOy4aromemycs Ha
KOMITBIOTEpE Cpa3y Iociie MPOX0XKICHUS TecTa

3ammra 1a00paTOPHBIX PabOT NPOBOTUTCS BO BpeMs
N1a0OpaTOPHBIX 3aHATHH. Bo BpeMst MpoBeAeHHMS 3aLIUThI
nmabopaTopHOil pabOTHl TMOJB30BATECS  yUCOHUKAMH,
CIIPaBOYHHKAMH, KOHCIICKTaMH JICKLUH, TeTpalsiMH He

pa3perieHo.
IIpenonaBarens Ha nabopatopHoi paborte,
JlabopaTopnas pabota MPEIIECTBYIONIEH  3aHATHUIO TMPOBEJECHUS  3ALIUTHI

1a00paTOpPHO PabOTHI, MOBOAMT 1O OOYYAFOIIUXCS:
HOMEp 3aluIinaeMoil 1abopaTopHOi padoTHI, BpeMs Ha
3aIUTy Ja00paTOPHOM PabOTHI.

IpermogaBarens  WHOOPMHPYET — OOyYaIOIMXCS O
pe3yibTaTtax 3aliuThl J1a00paTOpHON paboThl  cpasy
OCJIE €€ KOHTPOJIBbHO-OLEHOUYHOTO MEPOTIPHSTHS

Jna opraHuzanuMu M NOPOBEACHUS IPOMEKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJJaHUs HJIM HWHBIC MaTCpuallbl, HGO6XOI[I/IMI)IC JJIA OLCHKHU 3HaHI/II\/'I, YMGHI/II\/'I,
HABBIKOB U (WJIM) OMBITA EATEIBHOCTH, XapaKTEPU3YIOIIUX ATAIbl (POPMHUPOBAHHS KOMIETEHIINA B
IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPAMMBI.

[IepeueHb TEOPETHYECKUX BOIPOCOB M TUIIOBBIE NPAKTUYECKHUE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTH I MPOBEJIEHUS MPOMEXKYTOUHOM arrecTanuu oOydarouluecsl MOoJay4yaroT B Hadaje
ceMecTpa dYepe3 JIIEKTPOHHYI HH(popMmainroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (nmuunbiit
KaOMHET 00y4aromerocs).

Onucanue npoueayp nNpoBeAeHUs MPOMEKYTOYHOM aTTeCTAllUM B (pOpMe IK3aMeHa
1 OLICHMBAHUS Pe3yJbTATOB 00y4eHH
[IpomexyTrouHas arrecranus B (popMe 3K3aMeHa MPOBOIAUTCS ITyTEM YCTHOTO coOece10BaHus
1o 6uneraM win B GopMe KOMIbIOTEPHOTO TECTUPOBAHUS.

[Ipn mnpoBegeHMM NPOMEKYTOYHOM arTecTauuu B ¢opMe cobOeceoBaHUS OUIIETHI
COCTABJIIIOTCS TAKUM 00pa3oM, YTOOBI KaXIbIi U3 HUX BKJIIOYAJ] B ce0sl TEOPETUYECKHE BOIPOCHI U
MIPaKTHYECKUE 3aaHU.

busier conmepKuUT: Ba TEOPETUYECKHMX BOIpPOCA Ui OLICHKM 3HaHUU. Teopernueckue
BOIPOCHI BBIOMPAIOTCS U3 MEPEUHs BOMPOCOB K HK3aMEHY; /IBa MPAKTHYECKHX 3aJaHus: OJAHO W3
HUX JUIS OLEHKH YMEHUH (BBIOMpaeTcs U3 MEepevHs TUIIOBBIX MPOCTBIX MPAKTUYECKUX 33aJaHUN K
9K3aMEHY); APYroe MpakTHUYeCKOe 3aJaHue JJs OLEHKH HAaBBIKOB M (WJIM) OMbITa AESITEIbHOCTU
(BBIOMpAIOTCS U3 TIEPEYHs THUIOBBIX MPAKTHUECKUX 3aJaHUi K K3aMEHY).



Pacrnipenienenne TeopeTHUECKUX BOMPOCOB U MPAKTUYECKUX 3aJaHUI MO AK3aMEHALMOHHBIM
OuneTaM HaxOJUTCA B 3aKPBITOM JJIsi oOydaronuxcsi qoctymne. PazpaboTaHHbI KOMIUIEKT OUJIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAI[MHOHHO-00PAa30BaTCIbHYIO CpEay
HpI'YIIC, a xpanutcs Ha Kadeape-pa3padoTyrke (OHIOB OLICHOUYHBIX CPE/ICTB.

Ha sk3amene oOyuaromiuiics Oepetr OuUieT, A MOArOTOBKM OTBETa Ha HK3aMEHAIIMOHHBIN
ouner oOyuaromeMycst OTBOAUTCSA BpeMs B nipeaenax 45 munyt. B mpouecce oTBeta o0yyaromerocs
Ha BOIIPOCHI U 33/1aHus OHIIeTa, MPenoiaBaTesib MOXKET 33/1aBaTh JOMOJHUTEIIbHbBIE BOIIPOCHI.

Kaxnpiii Bompoc/3amanue Ousera OIEHHBAETCS IO YeThpeXxOaIbHOM cucTeMe, a jaiee
BBIUMCIISIETCST cpefHee apu(METHUYEeCKoe OIICHOK, IOIYYEHHBIX 3a KaXIblil BOMpOC/3aJaHHUE.
Cpennee apudmeTHUECKOE OLIEHOK OKPYTIISETCS 10 LEeJIOro MO MpaBUiiaM OKpPYTJICHHUS

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arrecTandd B (OpPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHaHT TECTOBOro 3agaHus Qopmupyercs u3 (oHAa TECTOBBIX 3aJaHMM MO JIUCHUIUIMHE
CIIy4aifHBIM 00pa3om, HO ¢ ycinoBueM: 50 % 3amaHuii JOMKHBI OBITh 33JaHUSIMH OTKPBITOTO TUIIA U
50 % 3amaHuil — 3aKpHITOrO THUIIA.

Oo0pa3sen 3K3aMeHAIIMOHHOT0 OuJieTa

. YTBepxkaato:
JK3aMeHAUMOHHBII omJteT Ne 1

3aBenyromuii kadeapoi

N0 JUCHMILVINHE «QJeKTpUYecKre MalluHbD»
MPTYTIC Amett . « » UpI'VIIC

20__-20__
y4eOHbIHN rof

1. Matepuasbl, IpUMEHSIEMBIE B SJICKTPUYECKUX MallTHHAX.

2. PerynupoBaHue YIjoBOIl CKOPOCTH aCHHXPOHHOIO IBHraTess. M3MeHeHHe uucia map MojrocoB. MexaHHYecKHe
XapaKTepUCTUKH.

3. OxnodasHelii TpaHcHOpPMATOP MPH aKTHBHOW HArpyske morpediser u3 cetd MoiiHocth P; = 16KBT.
Koadpduument mnonesnoro neiicreust tpancdopmaropa 0,95. Tox B mepuunoii oomorke [; = 1,6A.
Koapdurment tparcopmaniu k = 25. Haiitu HanpskeHus Ha BXOJIE U BBIXOJIE TpaHchopMmaTopa.

4. B uenb 0OMOTKH BO30Y)KACHHS IIYHTOBOI'O JBUIATENS MOCTOSHHOIO TOKA BKIIFOUEH PETYJIMPOBOYHBINH peocTar
Rp (puc.2.). Hanpsbxenune muranus U = 220 B. IIpu Toke Bo30OyxueHus |, = 2 A ckopocts msurarens n=1000
0o6/muH. CompoTuBieHHe 00OMOTKH BO30OYXIeHHsA Rz = 55 Owm. HaiiTi compoTHBICHHE PpETyIHMPOBOYHOTO
peocraTa, HEOOXOIUMOE JIJIsi M3MEHEHHUs CKOpocTH B juamna3oHe oT 500 mo 2000 o6/MuH. MarHUTHBIH MOTOK
BO30Y)KIECHHUsSI CUMTATh MPOMOPIMOHATBHBIM TOKY B030Yxaenus ®,=kl,, mageHueM HampspKeHHs Ha aKTHBHOM
COIMPOTHUBJICHUH OOMOTKH SIKOPS TIpeHeOpeyb.
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