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AHHOTaIUs

JucuumnuHa «OIeKTPUYECKUil MPHUBOI» BXOAUT B 00pa3oBaTelbHYIO MpOTrpamMmy
BBICIIETO0 OOpa3oBaHUs — IMporpammy OakanaBpuaTta mo HampasieHuto noarotroBku 13.03.02
«ONeKTpOdHEepPreTuKa U JJIEKTPOTeXHUKa» HampasieHHocTH «l{udpoBas sHepreTuxay.
Juctummaa peanu3yercs kadempoid «No32y.

JucuumnnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETSHIIHIA:

[1K-3 «Cnoco0eH mpuHUMAThH y4acTHe B MPOSKTUPOBAHUU OOBEKTOB MPO(HECCHOHATLHON
NESTEIIbHOCTH B COOTBETCTBHHM C TEXHHMYECKUM 3aJaHMeM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUE»

CopepxaHuie TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C!

- DJIEKTPOMEXAaHUYECKUM MPEOOPa3OBaHUEM AIICKTPUYECKON SHEPTrUM B MEXaHUYECKYIO
SHEPIHUIo;

- YIIpaBIIGHUEM DJIEKTPOMEXAaHHMUECKUX TpeoOpa3zoBareseil 3HEpruu  (IEKTPUUIECKUX
MPUBOJIOB) C YU€TOM TpeOOBaHU pabOYMX MAIIMH M TEXHOJOTHI Ha BBIOOpP CTPYKTYpPHI U TUIA
IIEKTPUYECKOTO NPUBOJIA;

- pacueToM OCHOBHBIX APAMETPOB U XaPaKTEPUCTUK IEKTPUUECKUX IPUBOJIOB;

- HCTIBITAHUEM DJIEKTPUYECKUX MTPUBOJIOB M aHAJIM30M PE3YJIbTATOB HCIIBITAHHM.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUN
yueOHOro npoiiecca: JeKIUU 1 1ab0paTopHbIe pabOTHI.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOLUE BUABI KOHTPOJIS: TEKYIIHMM
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAMCIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX eauHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



4

1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB O0YUEHHUS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
Llenbi0 AMCUMIUIMHBI SBISIETCS. (POPMHUPOBAHUE Y CTYACHTOB HEOOXOAUMBIX 3HAHUN M YMEHUH 110
COBPEMEHHOMY 3JIEKTPUYECKOMY IPUBOJY, YTO [TO3BOJIUT UM YCHEIIHO pelaTh TEOPETUYECKHE U
NPaKTUYECKHE 3a7a4 B UX MPodeccHoHaNbHOM AesTenbHocTH. OOyUaromuecs J0JKHBI OCBOUTH
JUCLMIUIMHY Ha YpOBHE, IIO3BOJIIOLIEM WM OpPHUEHTHUPOBATHCS B CXEMHBIX PpEIICHUSX,
MaTeMaTHYECKUX MOJIENSIX, CBOMCTBAX M XapaKTEPUCTHKAX AJIEKTPOINPUBOIOB IOCTOSHHOTO U
[EPEMEHHOI0 TOKA. Y POBEHb OCBOCHUS JUCLMIUIMHBI J0JIKEH M03BOJIATh CTYAECHTaM IPOBOJUTH
TUIIOBBIE pAacyeThl OCHOBHBIX IAPaMETPOB M XAPAaKTEPUCTHK DICKTPUYECKUX IPHUBOJOB,
IPOBOJUTH JIEMEHTAPHbIE JJA0OPATOPHBIE UCIIBITAHUS 3JIEKTPOIIPUBO/IOB.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30oBaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajiee —
OIl1 BO).

1.3. IlepeueHb mIaHUPYEMBIX pPe3yJIbTATOB O0OyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCHUILIMHBI O0YyYaroluiicss NOJKeH 00J1alaTh CIelyOUMU
KOMIIETEHIIMSIMU HJTM UX 9acTsMHU. KoMIeTeHIIMu M WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHKME HHIMKATOPA JOCTHKECHUS
HaVMEHOBAaHUE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHII N

ITK-3 Cnocoben
IIPUHUMATh y4acTHUE
B [IPOCKTUPOBAHUU
00BCKTOB
poQeCCHOHAILHON
[IpodeccuonanbHbie | 1EITEILHOCTH B
KOMITCTCHIIUHU COOTBETCTBUH C
TEXHUYECKUM
3aJJaHuEM U
HOPMAaTHBHO-
TEXHHYISCKOM
JIOKYMEHTalHUen

I1K-3./1.2 pa3pabarbiBaeT 3CKU3HbBIE U paboyne
yepTeku rpaduueckoit yactu paboueit u
MPOEKTHOMN TOKYMEHTAIINHU

2. Mecro nucuumianssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYEHHUH CIEAYIOIINX AUCIUILIINH:
- «TeopeTnueckue OCHOBBI AIEKTPOTEXHUKH,
- «DNEKTPUUECKHUE MAIIUHBI»,
- «DNEeKTPOMEXaHUYECKUEe M MOIYIPOBOJAHUKOBBIE MPeoOpa3oBaTeNId AIIEKTPUUECKON
DHEPTUUY.
3HAaHMS U HaBbIKHU, MOJYYEHHbIE TIPU W3YYEHUH MaTepHuaja JAaHHON JAMCLUILIMHBI, UMEIOT
KaK CaMOCTOSITEIbHOE 3HaYEHHE, TaK U UCIOJIb3YIOTCS MPU U3YUYEHUU APYTUX AUCLHUIUIMH:
- «[IpoekTupoBaHue AIEKTPONPUBOIOBY,
- «DNEKTPOMEXATPOHUKAY,
- «HeTpaauiuonHas J1eKTpOMEXaHUKa» U NP TUMIIIOMHOM MPOEKTUPOBAHU .

3. OO0BEM H TPYJIOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIIOB yueOHOU
paboTHI 1O TUCIUTUTHHE (M paclpeie]IiCHHe dTOW TPYIOEMKOCTH 0 CeMeCTpaMm) MPE/ICTABICHBI B
Taodmmie 2.
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Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIIITMHbI

TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpam
No6
1 2 3
Oowan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoii n0020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIJIE:
nexuun (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbots (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 27
CamocmoamenvHnas paboma, Bcero (4ac) 49 49
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.

DK3.*%*)

IIpumedanue: xaHaUAATCKHI SK3aMeH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpepnenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHITHIM.

Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Ne Paznien, TeMbl quCHUIUIHHBI JI (uac)
n/m

I13
(gac)

JIP
(gac)

KII
(dac)

CPC
(dac)

Cemectp 6

1 Paszgen 1. 2,0
911 kak cucrema.

2,0

2 Tema 1.1. Hasnauenue u
kiaccugukarus O11.

3 Tema 1.2. YpaBHeHUs
Jlarpanxa- Makceemia |l pona
U1 AEKTPOMEXAHUYECKON
CHCTEMBI.

4 Pazgen 2. Mexanuueckast 4acThb 2,0
critoBoro kaamna DIl

2,0

) Tema 2.1. ®OyHKUHOHAJIBHBIE
CXEeMBI MeXaHnueckoi yactu O]
U UX OCHOBHBIE DJIEMEHTEI

6 Tema 2.2. [TpuBenenne
MOMEHTOB COIPOTHUBIICHHS,
MHEPLMOHHBIX MacC, YIPYTrHux
MOMEHTOB JHMCCHITaTHBHBIX CHII
K OJJHOM OCH.

7 Tema 2.3. Crartnyeckas
yctoiunBocTh JI1.




Pazgen 3. DIl DmocTOAHHOrO
TOKA.

6,0

10,0

4,0

Tema 3.1 MexaHnnyeckue H
pEryJINpOBOYHbIE
XapaKTEePUCTUKU JIBUTATEIIEH
IIOCTOSTHHOTO TOKa c
HE3aBUCHMBIM u
IIOCJIE0BATEIbHBIM
BO30YKICHHEM

10

Tema 3.2. CrocoObl
peryJIupoOBaHUS CKOPOCTH
BpalleHUs JIBUTaTEIs
IIOCTOSIHHOTO TOKA.

11

Tema 3.3.
TOPMO>KEHUS
[IOCTOSIHHOTO TOKAa

CnoocoOsn!
JIBUTATENSA

12

Tema 34. [Tepenatounbie
byHKUIUM JIIBUTATEIS
MTOCTOSTHHOTO TOKA IO CKOPOCTH,
MOMEHTY, YIJIy TIOBOPOTA.

13

Tema 3.5. Ilepexoanslii mporiecc
MyCKa JBHUIaTeslsl MOCTOSHHOTO
TOKa B XOJI.

14

Pasnen 4. PesepcuBnbie OII
MIOCTOSTHHOTO TOKa c
BEHTUJIBHBIMU
(MTOTYIIPOBOIHUKOBBIMHU )
npeoOpa3oBaTeIsIMU B MX LETIAX.

2,0

4,0

15

Tema 4.1. oIl
MMOCTOSIHHOTO TOKA c
YIPABJISIEMBIM BBIIPSIMUTEIEM B
ey OOMOTKH SKOPSI.

16

Tewma 4.2. 311 mOCTOSTHHOTO TOKA
C TPaH3UCTOPHBIM MIMPOTHO-
UMITYJTECHBIM
npeoOpazoBareieM B IIeNH
OOMOTKH SIKOPSL.

17

Pasnen 5. 3amxHyThIE
CHUCTEMBI JNEKTPONPHUBOJA
IIOCTOSIHHOT'O TOKA.

5,0

4,0

4,0

18

Tema 5.1. oIl
IMOCTOSIHHOTO TOKa C
OTPULATEIIBHON oOpaTHOI
CBSI3bIO 110 HAMPSHKEHUIO

19

Tema 5.2. Ol
MOCTOSTHHOI'O TOKa C
OTPULIATEIILHON oOpaTHOH
CBS3BIO 110 CKOPOCTH;

20

Tema 5.3. DI mOCTOSIHHOTO TOKa
C C OTpHUIaTeIbHOW O0OpaTHOU
CBA3BIO 1o CKOPOCTH u




MIOJIOKUTEIBHON oOpaTHOI

CBSI3bI0 IO TOKY SIKOPSI

21

Tema 5.4. D11 TOCTOAHHOTO TOKA
C TOKOOTPAaHHYCHUEM

22

Tema 5.5. DIl mocTOsTHHOTO
TOKa, 3aMKHYTBIH [0  YIJIy
MOBOPOTA.

23

Paznen 6. DOHepreruueckue
nokasarenu OIl HoCTOSHHOTO
TOKA.

2,0

1,0

4,0

24

Tema 6.1.Ilotepu MomHOCTH,
ko3 urmeHt MOJIE3HOTO
nerictBust DIl mOCTOSAHHOTO
TOKA.

25

Tema 6.2. Koaddurument
MoOIIIHOCTH THpucTopHoro OII
MOCTOSTHHOTO TOKa npu
pa3IMYHBIX XapakTepax
Harpy3Ku:

26

Paszpnen 7.
Acunxponnsii JI1.

5,0

14,0

4,0

27

Tema 7.1. CrocoOsbl
PETYIHPOBAHUS CKOPOCTH
BpaileHus. TOPMO3HbIE PEIKHUMBI
ACMHXPOHHOTO TMPUBOJIA.

28

Tema 7.2 PerynupoBanue
CKOPOCTH  BpalllCHUS  IIyTEM
pPETYJINPOBAHUS  HaNpPsKEHUS,
M0JlaBaéMOro  Ha  OOMOTKY
cTarTopa.

29

Tema 7.3.
ynpasneHue A/l

YacroTtHOE

30

Pa3nen 8.
DIl Ha OCHOBE BEHTUJIBHOTO
JIBUTATE.

2,0

2,0

4,0

31

Tema 8.1. @yHKIMOHaIbHAs H
NPUHIUIHATIbHAS CXEMBI
BEHTHJIBHBIX JIBUTATEICH

32

Tema 8.2. Cnoco0sbl
VOpaBJICHUS: JAUCKPETHBIM W
AHaAJIOTOBBIN.

33

Pa3nen 9. llarossi OI1.

2,0

1,0

4,0

34

Tema 9.1. Tunoel MIArOBBIX
IBUTATEIEl W CIIOCOOBI MX
yYIpaBJICHHUS.

35

Tema 9.2. OCHOBBI METOIUKH
pacuera marosoro OII.

36

Paznen 10. MudopmanmoHHbIH
KaHaJ 3aMKHYTBIX cucteM DIl

1,0

2,0




37 Pasgen 11. OcCHOBBI METONUKH 4.0 6,0
npoektupoBanus Jl1.

38 Tema 11.1. Bri6op
AJNEKTPOIBUTATEIIS "
nepeaaToyHoro OTHOIICHUS
peIyKTopa.

39 Tema 11.2. Be160op BEeHTUIILHOTO

npeoOpa3oBareisi W JaTYMKOB
KOHTPOJMPYEMBIX KOOPIUHAT.

40 Tema 11.3. OcHOBBI
CTaTMYECKOTO M JTUHAMUYECKOIO
pacdyera 3aMKHYTOH CHCTEMBI

OIl.
41 Pasznen 12. TTomunHEeHHBIH 2,0 5,0
croco6 peryinupoBaHus
koopauHar OI1.
42 Tema  12.1.  Bsibop
perynstopoB JIl mocrosHHOTO
TOKA.
43 Tema  12.2.  Bsibop
perynaropoB JIl mepemeHHOr0
TOKA.
44 Pasznen 13. [TepcniekTHBBI 1,0 4.0
pazButus JI1
Hroro B cemectpe 34 0 34 49
Hroro 34 0 34 0 49

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJallUMHUCS  OINpENeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oyxaymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.

ConeprkaHue pa3/ieioB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B TabauIe 4.
Tabnuna 4 — Conep:kaHue pas3iesioB U TEM JICKIIMOHHOTO ITUKJIA

HaszBanue u cozep:kanue pa3aesioB U TeM JEKIIHOHHBIX

Howmep paznena N
3aHATUHU

Pazpgen 1. OI1 kak cucrema

IIpenmer u nens Kypca «NEKTPUUECKUN TIPUBOI.
Tema 1.1. Hasnauenwne n xnaccudukanus JI1. CtpykTypHas cxema
OII. PazoMKHYTBIE M 3aMKHYTbIE cUCTEMBI OI1.

Vpasnenus Jlarpanxka - Makcgemna Il pona nst
AIEKTPOMEXAHUUECKOW CUCTEMBI. BBIBO ypaBHEHH
Tema 1.2. JUHAMHUKU 3JIEKTPUYECKON MAIIMHBI TIOCTOSIHHOTO TOKa C
IIpUMeHeHneM ypaBHeHul Jlarpanxka - Maxkcseia 11

pona.
Paznen 2. Mexann4deckas 4acTh CUI0BOT0 KaHaia DII.
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O yYHKIIMOHATIBHBIE CXEMbI MeXaHnueckon yactu JI1 u ux
OCHOBHBIE 3JIEMEHThI. MOMEHTHI ¥ CHJIBI COTTPOTUBIICHUS

Tema 2.1. .
B 2JIEKTPOMEXAHUYECKOU CUCTEME.
[TpuBeneHre MOMEHTOB COITPOTUBIIEHUS, UHEPLIMOHHBIX
Macc, YOpyruX MOMEHTOB AUCCUIIATUBHBIX CHJI K OJTHON
Tema 2.2. » YUPYE
ocH.
Vpasnenue npuxenus JI1. CtaTuueckass yCTOMYMBOCTb
Tewma 2.3. OIL.
OII MOCTOSHHOTO TOKA.
Paznen 3.
MexaHu4ecKue U peryIupoBOYHbIE XapaKTEPUCTUKU
Tewma 3.1. JIBUraTeseil HOCTOSHHOIO TOKA C HE3aBUCUMBIM U
MOCIIE0BATEIbHBIM BO30YKICHUEM.
CrocoObl peryiupoBaHusi CKOPOCTH BpAICHUS ABUTATEIIS
Tema 3.2. MIOCTOSIHHOT'O TOKaA.
CnocoObl TOPMOKEHHS JBUTATENS TOCTOSIHHOTO TOKA.
Tema 3.3.
[TepenaTounsie GyHKIMU ABUTATENS IOCTOSTHHOTO TOKA
Tewma 3.4. 10 CKOPOCTH, MOMEHTY, yIJy IOBOPOTA.
[TepexoaHbIi TPOLIECC TTyKA IBUTATENS] TOCTOSIHHOTO
Tema 3.5 TOKa B XOJI.
PesepcuBHbie DI OCTOSAHHOTO TOKA ¢ BEHTHIIBHBIMHU
HOJIYIPOBOJHUKOBBIMH) TPe0oOpa30BaTeNIIMU B UX
Pasen 4 (mosynp ) ipeodp
LEnsX.
DIl moCTOSHHOTO TOKA C YIPABIIIEMbIM BBIIIPSIMUTEIIEM B
Tema 4.1. e OOMOTKH SIKOPSI.
OIl MOCTOSHHOTO TOKA C TPAH3UCTOPHBIM IIUPOTHO-
Tema 4.2. UMITYJIbCHBIM IIpeoOpa3oBaTesieM B e OOMOTKHU SKOPs
Pasznen 5. 3aMKHYTBIE CHCTEMBI AJIEKTPONPHUBO/IA TOCTOSHHOIO TOKA.
Tema 5.1. OII ¢ oTpunaTenbHOM 00paTHON CBA3BIO MO HANIPSKEHUIO.
Tema 5.2. DIl ¢ oTpunaTensHOM 0OpaTHON CBSA3BIO IO CKOPOCTH.
OII ¢ oTpunateabHOI 06paTHO CBA3BIO 10 CKOPOCTH U
Tema 5.3. MIOJIOKUTEITLHON 00paTHOM CBSA3BIO 110 TOKY SKOPSL.
Tema 5.4. OII MOCTOSHHOTO TOKa C TOKOOTPAaHUUEHUEM.
Tema 5.5. OIl mOCTOSTHHOTO TOKA, 3aMKHYTHIHN IO YTIIy TIOBOPOTA.
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Paznen 6.

OHepreTudeckue nokazarenau I mocTosHHOro ToKa.

Tema 6.1.

[Torepu MottHOCTH, KO3DPHUITUCHT MOJIE3HOTO ACHCTBHUS
OII OCTOSIHHOTO TOKA.

Tema 6.2.

Koaddurment momuoctu tTupuctoproro 11
MOCTOSTHHOTO TOKAa IIPU PAa3IMYHBIX XapaKTepax Harpy3Ku:

- IpU IOCTOSTHHOM MOMEHTE Harpy3Ku;
- IIpU BEHTWISATOPHOM XapaKTepe HAarpy3Ku;
- IIpU NOCTOSTHCTBE MOIIHOCTH.

Pazgen 7.

Acunxponssiii OI1.

Tema 7.1.

CniocoObl peryupoBaHusi CKOPOCTH BpallleHUSs.
Topmo3HbBIE PeKUMBI ACHHXPOHHOTO TPUBOIA.

Tema 7.2

PerynupoBanue CKOpOCTH BpallCHUs IIyTEM
pEryJIMpOBaHUsI HAIIPSHKEHUS, 110/1aBa€MOro Ha 0OMOTKY
craropa.

MexaHuueckre XapakTepuCcTUKH acuHxpoHHoro D11 npu
YIIPaBJICHUHU 10 KaHay HanpspkeHus. llepenarounas
¢bynkuun AJl npu ynpaBiaeHUH IO KaHATy HapsKEHUS
0OMOTKH cTaTopa.

Tema 7.3.

YacrotHoe ynpasnenue A/l npu:

U% = const
- 1 :

- IOCTOSTHCTBE TIOJIHOTO ITOTOKA;
- IOCTOSTHCTBE Pab0overo MmoToka;
- YaCTOTHO-TOKOBOM YIIPaBJICHUY;
- IOCTOSIHCTBE A0COTIOTHOTO CKOJIBKEHUS;
- BEKTOpHOM ympasierun A/l.
[lepenaTounas ¢pynkus AJl mpu ynpaBieHUU MO
KaHaJy 4acTOTHI.

Pazpen 8.

OII Ha OCHOBE BEHTUJILHOTO JABHUTaTCJIA.

Tema &.1.

CDYHKIII/IOHaJ'IBHaSI W IpUHOHIIAJIbHAA CXCMbIL
BEHTHJIbHBIX JBUTaTesell. CXeMbl COEMHEHUSI OOMOTOK.
JlaTunk monoxkeHust poropa Juist AByx(ha3zHOro u
Tpex(azHOro BEHTUJILHOTO IBUraTeNsl C YUCIIOM Iap
noyirocoB p=1; p=2; p=3.

Tema 8.2.

Crioco0OsI ynpaBieHHs: JUCKPETHBIN 1 aHAJIOTOBBIH.
MexaHn4ecKHne U peryJIupoBOYHbIE XapAKTEPUCTUKHU.
[Tepenarounast GyHKIMS BEHTUILHOTO ABUTATEIIS.

Pa3nen 9.

[larossrii OI1.

Tema 9.1.

[[TaroBslii 1BUTaTEND C aKTUBHBIM pOTOpOM. I1laroBerit
JIBUTATENb C PEAKTUBHBIM pOTOpOM. CXeMbI COETMHEHHUS
o0MoToK. CriocoOBI yIpaBieHHs. DIEKTPUIECKOe
JpoOJieHue 1Iara.
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Tema 9.2. OCHOBBI METOAMKH pacueTa maroBoro JI1.

NudopmannoHHbIil KaHaa 3aMKHYTHIX cucteM OI1.
Paznen 10. JlaTuuk TOKa, CKOpOCTH, MOJI0KeHU. CXEMbI BKIFOUEHMUSI

JIATYMKOB TOJOKEHHUS.
Pazgen 11. OcHOBBI METOIUKHU TTpoeKkTUpoBanus JI1.
Br16op anexTpoaBuraress 1 nepeaaTrouHoro OTHOIIEHUS
Tema 11.1.
peaykropa.

Bo160p BeHTUIIEHOTO MpeoOpa3oBaTess U JaTYMKOB

Tema 11.2. P peobp
KOHTPOJIUPYEMBIX KOOPJIMHAT.
T 113 OCHOBBI CTATUYECKOTO M IMHAMUYECKOTO pacyeTa
ema 11.3. .
3aMKHYyTOM cuctemsl JII.
[TomunHeHHBIH cnoco0 peryiupoBanusa koopauuar JI1.
Paznen 12. PeryiHp p
Br16op perymnstopoB D11 mocTOSHHOTO TOKA.
Tema 12.1. P pety P
Tema 12.2. Br16op perymnstopoB D11 nepemeHHOr0 TOKA.
[TepcnextuBa pasButus 1.

Pazgen 13. P P

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUA U UX TPYAOCMKOCTb

W3 aux No
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TpPYIOEMKOCTh, |MPAaKTHYECKOH |pasiena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero \ \ \

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TA0IHUIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

No N3 Hux No
0 Tpynoemkoc .
HanmenoBaHue 1a60paToOpHBIX paboT HPaKTHIECKON | pasJciia
n/m b, (4ac) HOArOTOBKH, JVCITHAILIT
(gac) WHBI
Cemectp 6
1 BBoaHoe 3ansTHe 1
2 MexaHnuecKue XapakTepUCTHKU 2 3 Paznen
nBurarens nocrostHHoro toka (I1T) 3
3 PerymupoBounsie xapakrepuctuku 11T 2 3 Paznen
3
4 Pexyneparusaoe topmoxenue JIIT 2 2 Paznen
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3
Hunamuueckoe Topmoxenue AI1T 2 2 Paznen
3
Topmoxxenue JAIIT 2 2 Paznen
IPOTHBOBKIIIOYECHUEM 3
Omnpenenenne Momenta nuepuuu JI1T 2 2 Paznen
3
Peocrartusriit myck JAIIT 2 2 Paznen
3
3aMKHyTas 10 CKOpocTu cuctema 11 2 2 Paznen
HOCTOSIHHOT'O TOKa S)
10 Nzyuenue CXEMBI MaKCUMAaJIbHOMI 2 2 Pasznen
TOKOBOM u TEIJIOBOU 3aILUTHI 7
ACHHXPOHHOT'O JICKTPOJIBUTATEIIS
11 W3ydyeHue cxeMbl MPSIMOrO  IycKa 2 2 Paznen
ACUHXPOHHOTO 7
AIIEKTPOABHUTATEIIS
12 MexaHnndeckue XxapakTepucTuku AJl B 2 2 Paznen
pEeXUME IPOTUBOBKITFOUEHUS 7
13 Uzyuenue CXEMBI peBepca 2 2 Paznen
ACUHXPOHHOI'0 3JIEKTPOJIBUTATEIIS 7
14 N3ydyeHne cxembl IUIaBHOTO — ITyCKa 2 2 Pa3znen
ACMHXPOHHOTO 7
AIIEKTPOABHUraTENS
15 M3y4eHne cxeMbl YaCTOTHOTO IIyCKa U 2 2 Pa3znen
yIIpaBJIeHUS] ACHHXPOHHBIM 7
3JIEKTPOABHUraTENIEM
16 N3ydeHne cxem Iycka IByXCKOPOCTHOTO 2 2 Pa3znen
ACUHXPOHHOTI'0 3JIEKTPOJIBUTATEIIS 7
17 N3y4eHne peneiHO-KOHTaKTHBIX CXEM 3 2 Pa3znen
yIpaBJIEHUS] ACHHXPOHHBIM JIBUTaTEIEM 7
¢ (pa3HBIM POTOPOM U CHHXPOHHBIM
JIBUTaTENIeM
Hroro B cemectpe 6 34 34
Bcero: 34 34
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4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsr camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bugsl caMoCcTOsTENIbHOM PaOOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
39 39
nucuuruael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKylIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (J3)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 5 5
atrecrauuu (I1A)
Bcero: 49 49

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUIS CAMOCTOSITEIIbHOW Pa0OThI 00yUarOIIUXCS IO TUCIUIUTHHE (MOJIYIIO)

Y4eOHO-METOIMUECKAE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TAHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

HIugp/ URL bubnuorpaduyeckas ccpuika Konunuectso
azpec 9K3EMIUISIPOB B
oubnanoreke
(KpoMe JIEKTPOHHBIX
9K3EMILISPOB)
62-83 1.MaptbiHOB A.A.. DneKTpUYeCKUi IpUBO;: yueO. 70
nmocooue.—CII0.: 'VAII, 2015. — 524 c.
M29
621.313 2.MaptbiHOB A.A. OCHOBBI TPOEKTUPOBAHMS 70
AIIEKTPUUYECKUX NMPUBOJIOB.: Yueb. mocodue/. CII0.:I'YAII,
M29 2013. 141c.: m.
62-83.681.513.3 3.MaptbIHOB. A.A. DIEKTPONPUBOBI C PEIEHHO- 10
KOHTAKTHBIMH CHCTEMaMH YIIpaBJIeHus .. Y 4eOHO-
M29 MeToguueckoe rmocodue. /. CIIo.: I'YAII, 2020. 100 c.:
62-83 4 MaptbiHoB A.A. OCHOBBI 2JIEKTPUYECKOTO TTPUBO/IA. 10
Yueb. — metognueckoe mnocooue/. CII6.: I'YAIIL 2017.
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M29 134 c.

5.AxonoB B.C., Escees E.B., MapTeiHOB A.A.
DAEKTPONPHUBOJ C MUKPOIPOLIECCOPHBIMU CUCTEMAMHU
ynpasieHus. Yaeonoe nocooue. ./I'YAIIL CII6. 2016r.-
124c

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHMS JIUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuuma 9 — IlepedyeHb 9JIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB  HH(MOPMAIIMOHHO-
TEJICKOMMYHHKAIIMOHHOMN ceTH «HTepHeT)
URL aapec HanmenoBanue
URL :http://194.226.30/32/book.htm bubnunoreka Anmunuctpanuu [Ipesunenta PO
[DnexkTpoHHbI pecypc]
URL:http://imin.urc.ac.ru Buptyansubie 6ubimoteku [ DneKTpoHHBIN pecypc].
URL:http://www.rsl.ru Poccuiickas HanmoHanbHas OMOIMOTEKA [ DIEKTPOHHBIN
pecypc].
URL.:http://web.ido.ru DnekTpoHHas OubIMoTeKa [ DIEKTPOHHBIH pecypc].
URL:http://gpntb.ru CocynapcTBeHHast MyOJIMYHAs HAYYHO-TEXHIUUESCKAs
ouborexa Poccuu [ DneKTpoHHBIH pecypc].
http://window.edu.ru/ Wudopmarmonnsiii moprain «EquHOE OKHO T0CTyIa K
00pa3oBaTebHBIM pecypcam» [ DIIeKTPOHHBIN pecypc]

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeHHs

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOLIEcca MO AUCIUIIINHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTaBICH B
Tabnuie 11.

Tabnuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a


http://194.226.0.30/32/book.htm
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CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICTaBlieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepuaibHO-TEXHUYECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )
1 JlexiOHHAs ayaUTOPHUS 21-21
Crienmanu3upoBaHHasi JJabopaTopus «IIEKTPUISCKU TTPUBOI 31-01

10. Onenounble cpencTBa sl MPOBEACHHS POMEKYTOYHON aTTeCTAIINU
10.1. CocTaB OIICHOYHBIX CpPEACTB I NPOBEIEHUS IMPOMEKYTOYHOH aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIlluN

Bun npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
[IpumepHBIi epeueHb BOPOCOB JJIsl TECTOB

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs NMpUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIMM JIOKQJIBHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu oLieHKH YpOoBHSI C(QOPMHUPOBAHHOCTH KOMITETEHLIUI

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMIIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3J1araeT;

— OMUPAasiCh HAa 3HAHUS OCHOBHOW W JIOTIOJIHUTEILHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MMPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIICHUS;

— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIMAIM3UPOBAHHBIX TOHSITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JIEATEeIbHOCThIO
HallpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yJarouiicss YCBOMII TOJBKO OCHOBHOW MPOTpaMMHBINM MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpascCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
HaIlpaBJICHUS,

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3arpynaHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»
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OI11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS,
— He (OPMYIHPYET BHIBOJAOB U 0000IICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO
— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIPH

— UCIBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM IPUMCHCHHU N 3HaHHI>i;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! 1yist 3x3aMeHa npecraBieHsl B Tadbauie 15.

Tab6muma 15 — Borpocs! y1st 5k3aMeHa

Kon
Ne n/mn [Iepeuens BOIpOCOB ISl 3K3aMeHa WH]JIUKATO
pa

1 VYpaBaenus Jlarpanka-MakcBeiuia IPUMEHUTEIBHO K IK-3.]1.2
2JIEKTPOMEXAHUYECKUM CHCTEMAaM.

2 [TocTpoeHne MareMaTH4EeCKOM MOJIETH JIEKTPUUECKOTO MPUBOJA IK-3.14.2
IIOCTOSIHHOT'O TOKa Ha OCHOBE ypaBHeHul Jlarpanxa-Makcgeia.

3 TunoBble cTaTHYECKUE XaPAKTEPUCTUKN UCIIOJHUTENbHBIX MexaHu3moB. | [1K-3.71.2

4 BriBoa nepenaTouHoit pyHKINUU ABUTATENS TOCTOSIHHOTO TOKA 110 IIK-3./1.2
YIPaBJISIOMEMY BO3JEHCTBHIO.

5 BriBoa nepenaTtouHoit pyHKIMK ABUTATENS IOCTOSTHHOTO TOKA 10 IIK-3./1.2
BO3MYIIEHHUIO(MHT).

6 [IpuBeneHre xapakTEPUCTHK UCITOTHUTENIbHOTO Mexanu3ma (Ju, Mu) k| T1K-3.J1.2
BAJIy JIBUTATEJIS.

7 PerynupoBouHble XapaKTepUCTUKHU AIIEKTPONPUBOIa mocTosiHHoro Toka | [1K-3.J1.2
P YOPaBJIECHUU COPOTUBIECHUEM LIETTH OOMOTKH SIKOPSL.

8 PerynnpoBouHble XapaKTEepUCTUKHU AJIEKTPONpuBoia nocrositHHoro Toka | I[1K-3./1.2
IIPU YIIPABJICHUH HANPSHKEHUEM OOMOTKH SIKOPSI

9 JluHaMu4yeckoe TOPMOKEHHUE IEKTPOIPUBOA ITOCTOSTHHOTO TOKA! IK-3.14.2
CXEMa, XapaKTEPUCTUKH.

10 PexkynepatuBHOE TOPMOXKEHHUE IEKTPOIPUBO/IA TOCTOSIHHOTO TOKA! K-3./1.2
CXEMa, XapaKTEPUCTUKH.

11 CpaBHHTEINIBbHAS OLIEHKA CIIOCOO0B peryaupoBanus ckopoctu Bpamenus | [TK-3./1.2
JBUTATENIsl IOCTOSIHHOTO TOKA

12 TopMmorkeHue NpoTUBOBKIIIOUEHNEM JIEKTPONPUBO/Ia TOCTOSHHOTO K-3./1.2
TOKA: CXEMa, XapaKTEPUCTUKH.

13 Cxema TpexcTyneHuaToro peocTaTHOro mycka asurarens noctosaioro | IK-3.J1.2
TOKAa, pacyeT MyCKOBBIX PE3UCTOPOB, JIEKTPOMEXaHUUECKASI
XapaKTEPUCTUKA ITPHU IIyCKE JABUTATEIIA.

14 ITyck nBuraTesns NOCTOSHHOTO TOKa B (DyHKIIMM BpeMeHH. Pacuer MK-3./1.2
MTYCKOBBIX PEOCTATOB M BPEMEHU CpadaThIBaHUs pelie, 3aMbIKAOIINX
CTYIIEHU ITYCKOBOT'O PEOCTaTa.

15 CrpyKTypHas cxema, BBIBOJ BBIPAKEHUS UICKyCCTBEHHOM Mexanndeckon | ITK-3./1.2
XapaKTEPUCTUKH AIIEKTPOIPUBOJA ITOCTOSHHOTO TOKA C
OTPHLIATEIILHOW 00PAaTHON CBS3bI0 MO HANPSIKEHHUIO SIKOPS.

16 CrpykTypHas cxema, BBIBOJ| BBIPaXEHUS NCKycCTBeHHOM Mexannueckon | [TK-3./1.2
XapaKTEPUCTUKHU DJIEKTPONPHUBOJA IMOCTOSHHOIO TOKA C
OTpHUIATENIbHOM 00paTHON CBSA3BIO IO CKOPOCTH.

17 CTpyKTypHasl cxema, BbIBOJI BBIDAKEHUSI UCKyCCTBEHHOM MexaHndeckon | ITK-3.J1.2
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XapaKTEPUCTUKU 3JIEKTPONPUBOJIa TOCTOSHHOIO TOKA C
MTOJIOXKUTEITLHON OOpaTHON CBSI3BIO 1O TOKY SIKOPSI.

18

CtpykTypHas cxema, BBIBOJ] BRIPAXKEHHUS UCKYCCTBEHHON MEXaHUUECKOM
XapaKTePUCTHKHU 3JIEKTPONPHUBOJA MOCTOSTHHOTO TOKA C
OTPUIATEIILHON 00paTHOM CBS3BIO IO CKOPOCTH U IMOJIOKHUTEIHLHOM
00paTHOM CBSI3BIO MO TOKY SIKOPSL.

TIK-3.]1.2

19

CtpyKTypHas cxema, BbIBOJI BBIPAKEHHS HICKYCCTBEHHON MEXaHUYECKON
XapaKTEPUCTHUK JJIEKTPOIIPUBOJA ITOCTOSHHOIO TOKA C YIPEXAAIOIUM
TOKOOTPAaHUYEHUEM.

TIK-3.]1.2

20

[TepexoaHblii mpoIecc MPSMOTo IMyCcKa JBUraTeis MOCTOSHHOTO TOKA.
BriBoj 3aBucumocteit o=f(t) u is =f(t).

TIK-3.]1.2

21

Bnusinue cooTHoUIeHMs TOCTOAHHBIX Bpemenu TM u TO
NEKTPONPUBOJA IIOCTOSHHOTO TOKA HA XapaKTep MEePEXOIHbBIX
npoueccos OI1.

TIK-3.]1.2

22

Pa3nenbHblii criocob yrnpapieHUs: THPUCTOPHOTO IEKTPOIPUBOIA
MOCTOSIHHOTO TOKa 10 3HaKy CHTHAJIa yIPABICHUS: CXeMa, IPUHITUI
paboThl, JOCTOMHCTBA, HEJIOCTATKHU.

TIK-3.]1.2

23

PaznenbHbIi crtoco0 ympaBiieHUs] TAPUCTOPHOTO JIEKTPOIPUBOIA
MIOCTOSIHHOTO TOKa MO 3HAKY TOKa SIKOPS: cXeMa, IPUHIUI PabOThI,
JIOCTOMHCTBA, HEAOCTATKU

TIK-3.]1.2

24

Pa3znenbHbIii cioco ynpaBieHus: TAPUCTOPHOTO SJIEKTPOMPUBOIA
MIOCTOSIHHOTO TOKA M0 3HAKY CUTHAJIa YIPABICHUS U TOKA SKOPS: CXeMa,
MPUHINI PabOThI, JOCTOUHCTBA, HEIOCTATKH.

TK-3.]1.2

25

CoBMecCTHBIN CIIOCO0 yIpaBiIeHUsI THPUCTOPHOTO JIEKTPOIIPUBOIA
MOCTOSIHHOTO TOKA: CXeMa, IPUHIHUI paboThl, JOCTOMHCTBA, HEJOCTATKH

TIK-3.]1.2

26

DNEeKTPONPUBO/I MOCTOSIHHOTO TOKA C IIUPOTHO-UMITYJIbCHBIM
npeodpaszoBareneM. HecuMMeTpuuHsbIid criocod ynpaBieHus- cxema,
BPEMEHHBIE IMarpaMMbl, JOCTOMHCTBA, HEJOCTATKH.

TIK-3.]1.2

27

DNEeKTPONPHUBO/] TOCTOSTHHOTO TOKA € IIWPOTHO-UMITYJIbCHBIM
oOpaszoBareneM. CUMMETPUYHBIN CIIOCOO YIpaBIeHUs- CXEMa,
BpPEMEHHBIE IMarpaMMbl, TOCTOMHCTBA, HEJIOCTATKH.

TK-3.]1.2

28

DNEeKTPONPHUBO/] TOCTOSTHHOTO TOKA € IIWPOTHO-UMITYJIbCHBIM
npeodpasoBarenemM. KoMOuHMpoBaHHbIE (T0OUYEpEAHBIIN) CITOCO0
YIpaBJICHUA- CXEMA, BPCMCHHBIC JUarpaMmbl, TOCTOMHCTBA,
HE/I0CTATKH.

TK-3.]1.2

29

KosduuneHT MOIHOCTH 37EKTPONPUBO/Ia TOCTOSIHHOTO TOKA C
TUPHUCTOPHBIM NpeoOpa3zoBaTesieM B IENU OOMOTKH SIKOPSI.

TK-3.]1.2

30

ITorepu mourHOCTH DI MOCTOSHHOTO TOKA, KO3(PPULIUEHT MOJIE3HOTO
neiictBust D11 MOCTOSIHHOTO TOKAa C TUPUCTOPHBIM YIIPaBJIEHUEM

TK-3.]1.2

31

OCHOBHOH 3aKOH 4aCTOTHOT'O YIIPaBJIEHHUs aCHHXPOHHOIO JBUTATEIS.
Cxema 3amenienuss AD npu 4acTOTHOM ynpaBJiI€HHH.

TK-3.]1.2

32

3axoH yactoTHoro ympasienus Ul/fl1=const: mexannueckue
XapaKTePUCTHKH, IMANa30H PEryJIMpOBaHUS CKOPOCTH BpPAIICHHUSL.

TK-3.]1.2

33

YacToTHbll 3aK0H ynpasiaeHuss AD ¢ TOCTOSIHCTBOM MOJTHOTO MOTOKA!
CTPYKTYpHasi CXeMa, JIOCTOMHCTBA, HEJJOCTATKH.

MK-3.1.2

34

YacroTHbli 3ak0H yrpaBieHust AD ¢ mocTosSHCTBOM pabodero moToka:
CTPYKTYpHasi CXema, IOCTOMHCTBA, HEJIOCTATKH.

MK-3.1.2

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuma 16 — Bonpocs! (3agaun) ms 3adera / qudd. 3adera

Ne /i ‘ ITepeuens BompocoB (3a1a4) ans 3adera / qudd. 3agera

Kon
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WHNKATOpa

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Mpe/ICTaBiIeHbI B Tabuie 17.

[lepeuenr TeM [ KypCOBOTO IMPOEKTUPOBAHUS/BBIIOIHEHUS KYpPCOBOW pabOThI

Ta6ymmma 17 — [lepedenp TeM 111 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

Ne i/t

[TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBIITOIHEHHS
KypCOBOH paboThl

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npezcTaBieHsl B Tabmuie 18.

BOHpOCH AJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrecralliu B BHAC TCCTUPOBAHUA

Ta6ymia 18 — [IpumepHbIii mepedeHb BOIIPOCOB ISl TECTOB

Ne Kon
0 /II [TpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB WH/IUKATOP
a
Tect Nel: IK-3.J1.2
VYkaxute mo kakoit popmyne (1), (2), (3) wmm (4) cregyer ompeneisiTh
CKOPOCTh BPAIICHUS ABUTATENIs IIOCTOSTHHOTO TOKa
2 f
Q=——(1-s); (1)
U -LR 2
C.
2r f
Q=—-; 3)
P,
U
== (4)
C.D
riae U, —HanpsbKeHue sSKops;
I, —TOK sIKOpS;
R; — conpoTuBiIeHNE OOMOTKHU SKOPS;
f — yacrora nuraromel ceru;
S- CKOJIb)KEHHE.
Homep orBeTa Homep ¢opmy.isl
1 2
2 3
3 1
4 4
Tect Ne2: IK-3.11.2
Vkaxute mo kakour dopmyne (1), (2), (3) nnm (4) creayer onmpenensith
CKOpOCTh BPAIIECHUsI aCHHXPOHHOTO JBUTATENs (2
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o=t _g), R
P
U}l - IﬂRﬂ
Q="r_2"m @
Co
o-271. ©
P,
U
Q=—2 4
o @

rae U, —HanpsbkeHue sKops;

I —TOK sIKOpSI;

R4 — conpoTuBiIeHnEe OOMOTKH SKOPST;
f — wacrora nurarouiei cetu;

S- CKOJIb)KEHHE.

Howmep oTBeTa Homep ¢opmy.isl
1 1
2 3
3 2
4 4

Tect Ne3:
VYkaxute mo kakoi dopmyne (1), (2), (3) umm (4) cregyer onpenensiTh
CKOPOCTh BPAICHUSI CAHXPOHHOTO JIBUTATEIS ()

Q=3££a—9; @)
U,-ILR
Q—_2 2w @)
C.®
=271, ©
P,
U
Q=—", 4
o @

rae U, —HanpsbkeHue sSKops;

|, —TOK sIKOpS;

R4 — conmpoTuBiieHUE OOMOTKH SIKOPST;
f — wacTora nuTaroIIeH ceTH;

S- CKOJIBKCHUE.

Howmep orBeTa Homep ¢opmy.ibl
1 2
2 3

TIK-3.]1.2
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w
[EEN

TecTNe4: IK-3.J1.2
Yxkaxure Gopmyny (1), (2), (3) nnm (4), 1o KOTOPOH cleayeT pacCUUTaTh
NPUBEJICHHOE K BATy JIBUTATEsIsl 3HAYEHUE MOMEHTA WHEPUUU HArpy3KU J;
NIPY BpalIaTeIbHOM JIBUKCHUU HATPY3KU:
J
I _ Y.
J, = i—z, 1)
p
J
J, =" 0)
5
I _ 7 ;2.
J,=J.1° (3)
v 2
Jy=mp?=m| 2o | ; (4)
Q
re I, — nepeJaTouHoe OTHOLICHHE PEAyKTOPa;
Jy — MOMEHT WHEPIIUU HATPY3KH;
V,, — JIMHEHHAas CKOpPOCTh TIEPEMEUICHUsI WCIIOJHUTEILHOIO OpraHa
pabouero MexaHu3Ma Maccoi M.
£ - paanyc NpUBEICHHUS.
Homep orBeTa Homep ¢opmy.isl
1 2
2 3
3 1
4 4
IK-3.1.2

Tect NeS.

VYxkaxute ¢popmyny (1), (2), (3) unu (4), Mo KOTOpOH CJIEAYyET pacCUUTATh
/

MPUBEACHHOE K Bajly ABUraTellsd 3HAYEHUE MOMEHTA HHEPLHUHU HArpy3KHU JH

IIpU MOCTYNATCIIBHOM IMEPEMEIICHUS HAIrPy3KU:

3= ()

2
Ip

3= @
Ip
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/ 2.
J,=J.1 (3)
J =mp? =m(@j2; (4)
" Q

rae i, — nepesaToyHoe OTHOLIEHHE PEAYKTOPa;

Jy — MOMEHT MHEPLIUU HATPY3KU;

V.o — JIMHEHHAas CKOpPOCTb IE€pPEeMEIIECHUsI HCIOJHUTEILHOTO OpraHa
pabouero MexaHu3ma Maccou m.

L - paanyc NpuBECACHUS.

Homep orBeTa Homep ¢opmyJisl
1 2
2 3
3 1
4 4
Tect Ne6: IK-3./1.2
Yxaxute Gopmyny (1), (2), (3) unu (4), Mo KOTOpoOi clieqyeT paccyuTaTh
IPUBEIECHHOE K Baly JBHUTaTelss 3HAYEHWE MOMEHTa Harpysku M F/t pu
BpalllaTeIbHOM JABH)KCHUH Harpy3KH:
m! =M @
ol
! =M @
ol
M. =F,,pn; (3)
M;=F,pln O
e I, — epeaTouHoe OTHOIICHHE PEAYKTOPA;
M —CTaTUYECKUN MOMEHT Harpys3KH;
Np — KOOPUIHEHT MOJIE3HOTO JEHCTBHS PEAYKTOPA;
L - paanyc IIPUBECACHUSI.
Fu.0 — ycuiue pa3BuBaeMoe UCIIOTHUTEIbHBIM OPraHOM.
Homep orBeTa Homep ¢opmy.isl
1 1
2 3
3 2
4 4
Tect Ne7: IK-3.J1.2

VYxkaxute ¢popmyny (1), (2), (3) unu (4), Mo KOTOPOH CIEIYyET PacCUUTATh
/

NPUBEJIICHHOE K Bajly JBUTATENsl 3HAUECHWE MOMeHTa Harpysku M , TIpH

MOCTYIATEeILHOM JBUKEHUHW HArpy3KH BBEPX (IIPH MOTbEME IPy3a):
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M

M!=—=¢; @)
77PIP

m! =M, @
77}7']’

M!=F, pn; 3)

M!=F, plny; (4)

rae i, — nepeJaTouHoe OTHOLICHHE PEAYKTOPa;

M. —cTaTn4ecKkrii MOMEHT Harpy3Ku;

Np— KOIQPUIMEHT IOJIE3HOTO AECHCTBHS PEAYKTOPA;

L - paauyc NpUBEACHUS.

F..0 — ycuiue pa3BuBaeMoe UCIIOIHUTEIbHBIM OPTraHOM.

Howmep oTBeTa

Homep ¢opmy.isl

1

2

2
3
4

3
1
4

Tect Ne§:
Yxaxute Gopmyny (1), (2), (3) unu (4), Mo KOTOpoOi clieqyeT paccyuTaTh

/
MNPUBCACHHOC K BaJly ABUIATCJIA 3HAYCHHUC MOMCHTA HAIpy3KH M” IIpH
MMOCTYNATCIIbHOM JBUKCHHUU HAI'PY3KU BHU3 (HpI/I CITyCKC rpy3a):

M!=—%; @
UPIP

ml =2 2
77p|p

M. =F,p1, ®)

M. =F, pln @)

rJe I, — epeaToyHoe OTHOIIEHHE PETYKTOPa;

M —CTaTUYECKUN MOMEHT Harpys3KH;

Np — KOOPOUIHEHT MOJIE3HOTO AEHCTBHS PELYKTOPA;

P - paanyc NpUBECIACHUS.

Fu.0 — ycuine pa3BuBaeMoe UCIIOTHUTEIbHBIM OPTraHOM.

Homep orBeTa Homep ¢opmyJisl
1 2
2 3
3 1
4 4

TIK-3.]1.2

Tect Ne9:

I1K-3./1.2
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Ha pucynke nmpuBeneHbl MEXaHUYECKUE XAPAKTEPUCTUKU UCIIOJHUTEIBHBIX
MexaHu3MoB. BriGepute HOMep rpaduka (1), (2), (3) wim (4), KOTOpHII
COOTBETCTBYET XapAaKTEPUCTHKE THUIIA «CYXOE€ TPEHUEH:

My 2
Mo 5 = — = m e mm s e S 1
a
Howmep oTBeTa Homep xapakTepucTuku
1 2
2 3
3 1
4 4
Tect Nel0: IK-3.14.2

Ha pucyHke npuBeieHbI MEXaHUYECKHE XapaKTEPUCTHKU HCTIOTHUTEIBHBIX
MexaHu3MoB. Bribepute Homep rpaduka (1), (2), (3) wiu (4), KOTOpHIii
COOTBETCTBYET XapaKTEPUCTHKE THITA «BSI3KOE TPCHUEY:

My 2
Mp [ m mmm e e e e e T 1
o
Homep orBeTa Homep xapakTepuCTHKH
1 2
2 3
3 1
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TectNell: IIK-3.1.2
Ha pucyHke npuBeneHbl MEXaHUYECKUE XAPAKTEPUCTUKU HCIIOTHUTEIBHBIX
MexaHnu3MoB. Breibepute Homep rpaduka (1), (2), (3) wm (4), KOTOpbIit
COOTBETCTBYET XapaKTEPUCTUKE THIIA «BEHTHIIATOPHAS HATPYy3Kay:
M 4
3
My 2
L 1
Q
Homep oTBeTa Homep xapakTepucTuku
1 2
2 3
3 1
4 4
Tect Nel2: IK-3.J1.2

Ha pucyHke npuBeieHbI MEXaHUYECKHE XapaKTEPUCTHKU HCTIOTHUTEIBHBIX
MexaHnu3MoB. Bribepute Homep rpaduka (1), (2), (3) wiu (4), KOTOpHIii
COOTBETCTBYET XapaKTEPUCTHKE THITA IIOCTOSTHCTBA MOIITHOCTH:

My 2

Mg 87 T e e e 1

Homep orBeTa

Homep xapakTepuCTHKH

1

2

2

3
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3 1
4 4
Tect Nel3: IK-3./1.2
VYkaxure Kakas U3 HUKENPUBEAEHHBIX cxeM 1, 2, 3 win 4 COOTBETCTBYET
cxeme pabotsl 1T HB B pexxume qMHAMUYECKOTO TOPMOXKEHUS:
U
1 2
+ } R
2], ——
+ | +m'
oYY
I ¢ T E
E
M3
wa W AT
Q
3 U 4
+ -
33, —— Ra
(I
e a et e a el
I I
¢ E T E
|
M? M M? M
Q Q
Howmep orBeTa Homep pucynka
1 4
2 3
3 2
4 1
Tecr 14: YkaxxuTe Kakas U3 NPUBEACHHBIX HIDKE XapakTepuctuk (puc.l, 2. | [IK-3./1.2

3 win 4) mpencTaBiaseT PEryIMPOBOYHYIO XapaKTEPUCTUKY JBUraTens
MOCTOSTHHOT'O TOKA IPHY yNPaBICHUH HANIPSHKEHUEM SIKOPSL.




IK.}’.

+Usa.1p

s Q
Qo2
QOI 1
Qoe
0
Q
-Us.p
Puc.1
Q,
1l
v
Qo
-lIk.3 MKk.3 0
-U
-Qo

k.3 Mk.3 I, |\z

v
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lisa lis2 lis1 lise

Puc.3 Puc.4
Homep oTBera Homep pucynka
1 Puc.1
2 Puc.2
3 Puc.3
4 Puc.4

Tect 15: Yxaxure HOMep (HOPMYIBI PETYITHPOBOYHON XapakTepucTuku DIl
HOCTOSIHHOT'O TOKA C YIPABJISIEMbIM BBIIPSIMUTENEM B LIETU OOMOTKH SIKOPSL.

U, =k,U,,cosa; (1)
U, =U,D; (2)
U, =U,(1-2D), (3)
U,=Us - LR, +R,), (4)

rae U, —HanpsbkeHue, nojgaBaeMoe Ha 0OMOTKY SIKOPS;

Uy — HanpsKeHWe UCTOYHUKA MTOCTOSHHOTO TOKA;

Uy — HampsbkeHue (asel BTOPUYHONM OOMOTKHM — TpaHC(HOpPMAaTopa,
MUTAOLIETO YIPaBISIEMBbIN BBINPSIMUTED;

D — ko3 duiueHT 3anoaHeHUs] UMITYJIbCAa HAIPSHKEHUs, [10/1aBa€MOro Ha
0OMOTKY SIKOpS;

R; — conpoTuBiIeHNE OOMOTKHU SKOPS;

Rip — PEryJMpOBOYHOE CONPOTHBIECHHE, BKIIOYEHHOE B LENb OOMOTKH
AKOPS;

|, — Tok OOMOTKH SIKODSI;

0. — YIOJI peryJIupOBaHus;

Kex — K02 GuIIMeHT peoOdpa3oBaHusi CXEMBI.

Homep orBeTa Homep ¢opmyJisl

1 1

2 2
3 3
4 4

TIK-3.]1.2
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Tecr16: Ykaxkute HoMep hopMyisl peryianpoBouHoil xapakrepuctuxu 11 | TIK-3./1.2
IOCTOSIHHOTO TOKa € IIMPOTHO — UMIIYJbCHBIM IpeoOpa3oBareieM
HaNpsDKEHUsT B LENM OOMOTKHM SIKOpS TNPH HECHMMETPUYHOM crocobe
yIpaBJICHUSL.
U, =k,U,,cosa; (1)
U, =U,D; (2)
U, =U,(-2D); 3)
U,=U,-L(R,+R,)) 4)
rae U, —HanpsbkeHue, 1o1aBaeMoe Ha 0OMOTKY SIKODS;
Uq — HanpsDKeHWE HCTOYHUKA TTOCTOSHHOTO TOKA;
Uy — HampsbkeHue (a3bl BTOPUYHONM OOMOTKM  TpaHc(hopMaTopa,
NUTAOLIETO YIIPABISIEMBIN BBIIPSIMHUTEb;
D — ko3 dunMeHT 3an0IHEHUsT UMITYJIbCa HAIPSDKEHUs, [10J1aBaeMOro Ha
00OMOTKY KOpS;
R, — conpoTuBIIeHHE OOMOTKH SKOPSI;
Ra.p — PEryJIHpOBOYHOE COIPOTUBIICHHE, BKIIOUEHHOE B LENb OOMOTKU
SAKOPSL;
|, — Tok 0OMOTKH SIKODS;
0. — YTOJI peryJIMpOBaHUs;
Kex — K02 GuLIMeHT IpeoOpa3oBaHusi CXEMBbI.
Howmep orBeTa Homep ¢opmyJibl
1 1
2 2
3 3
4 4
Tectl7: Ykaxute HoMep hopMyibl peryiaupoBodHoii xapakrepuctuku 11 | TIK-3./1.2

MOCTOSSHHOTO TOKa C IIHPOTHO — WMIIYJIBCHBIM IpeoOpa3oBaresemM
HalnpsDKeHUsT B LENM OOMOTKM SIKOpS MpH CHUMMETPHUYHOM crocobe
YIIPABJICHMUS.

U, =k,U,, cosa; (1)
U, =U,D; 2
U, =U,(1-2D); (3)
U,=U,-L(R,+R,), (4)

rae U, —HanpsbkeHue, 1ojiaBaeMoe Ha 0OMOTKY SIKOPS;

Uy — HanpsDKeHWE HCTOYHUKA TIOCTOSTHHOTO TOKA;

U,y — HampsbkeHue ¢(asel BTOpPUYHOH OOMOTKHM —TpaHchopmaropa,
MUTAOIIETO YIIPABISIEMBIN BBIIPSIMHUTEIb,

D — ko3 uIMEHT 3an0IHEHUs] UMITYJIbCa HAIPSDKEHUS, M0JaBaeMOro Ha
0OMOTKY SIKOpS;

R; — conpoTuBiIeHNE OOMOTKHU SKOPS;

Rsp — PEryIMpOBOYHOE CONPOTHBICHHE, BKIIOUEHHOE B IIEIb OOMOTKH




29

SKOPSI;

l,— TOK OOMOTKH SKOPS;

0L — YTOJI peryJIupOBaHUs;

Kex — KOO GHUIHEHT MPeoOpa3oBaHUs CXEMBI.

Homep oTBera Homep dopmyiini

1 1

2 2

3 3

4 4
Tect 25: Ykaxure HOMep Gopmyiibl peryaupoBouHoit xapakrepuctuku D11 | TIK-3./1.2
MOCTOSIHHOTO TOKa IPH PEryJIMPOBAHUU CONPOTUBIICHUS LENH OOMOTKHU
AKOPS
U, =k,U,, cosa; (1)
U, =U,D; (2)
U,=U,(-2D); €)
U,=U, - LR, +R,), 4)
rae U, —HanpsbkeHue, 1ojgaBaeMoe Ha 0OMOTKY SIKOPS;
Uy — HanpsKeHWe UCTOYHUKA ITOCTOSHHOTO TOKA;
U,y — HampsbkeHue ¢aspl BTOpPUYHOH 0OMOTKM — TpaHchopmaropa,
HUTAIOLIETO YIPaBISIEMbIH BBIIPAMUTEb;
D — koapdunueHT 3anoaHEeHUsT UMITYJIbCa HAIPsDKEHUS, MOIaBaeMOro Ha
00OMOTKY SIKOPSI;
R4 — conpoTuBiIeHnEe OOMOTKH SKOPST;
Rs.p — perylupoBOYHOE CONPOTHBICHUE, BKIIOUEHHOE B II€lb OOMOTKHU
SKOPS;
l,— Tok 0OMOTKH KOS,
0. — YroJl peryJanupoBaHus;
Kex — K03 hHULIHEHT MpeoOpa3oBaHUs CXEMBI.

Homep orBeTa Homep ¢opmy.isl

1 1

2 2

3 3

4 4

IK-3.1.2

Tect 18:

Vkaxutre HOomep dopmynsl (1, 2, 3 wim 4), nepenaToyHor QyHKIIUU
ckopoctHOro Ol TMOCTOSHHOrO TOKa MO YHPABISIOLIEMY BO3JIEUCTBHE C
Y4E€TOM DJJICKTPOMArHUTBHIX TEPEXOIHBIX MPOIECCOB TPH YCIOBHH, YTO
BBIXOJIHON KOOPJMHATOM SIBJISIETCS YIII0Basi CKOPOCTh BPAILIEHUSI IBUTATETIS.

Q(p) Ky

Wy (p) = = .
(p) U ks (p) TMTap2 +TMp+1

(1)
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Qp) K, (Tpt))
M, (p) T[T p*+T p+l’

We' (p)= 2)

Q) __ky

G o T

3)

M, () T,ptl

W, (p)=

rjie:

[(1\4:R,,/(CGCI))2 - K03 GUIIUEHT TTepeaadu JBUTATENS 110 BO3MYIICHHUIO;
ku=1/ke=1/(C.®) — xoddPHLMEHT Nepeaun IBUraTeNs M0 YIPaBISIONIEMY
BO3JICHCTBUIO;

Ty =J,R,/(Ce®)? —amexTpoMexaHndecKas ocTosHHas Bpemenn I

T, =L4/R, — anexTpomMarauTHas mOCTOsHHAs BpeMenu DI1.

Homep orBeTa Homep ¢opmyJibl
1 1
2 2
3 3
4 4

Tecr 19:

VYkaxure HoMep dopmynsl (1, 2, 3 wiu 4), nepenatounoit pynkuuu Ol
MOCTOSTHHOTO TOKa TI0 BO3MYIICHHIO (IO MOMEHTY JBUTATeNst) Oe3 ydera
HIIEKTPOMArHUTBIX NEPEXOTHBIX MPOLIECCOB MPH YCIOBHM, YTO BBIXOJIHON
KOOPJIMHATOH SIBJISIETCSI YTII0Basi CKOPOCTh BPAIICHUS JIBUTATEIIS.

y _ Q(p) _ kU
Welp) = U.(p) TTpi+T.ptl M

Qp) K, (Tpt))
M, (p) T[T p*+T p+l’

We' (p)= 2)

Q) __ky

WQY(p)ZUH(p) - TMp+1 :

3)

M, () T,ptl

W, (p)=

rac:

TIK-3.]1.2
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Ky=R,/(C.D)* - K03 pHIHEEHT Mepesaun ABUraTesIs 10 BO3MYIICHHIO;
ku=1/k=1/(C.®) — ko3 HUIHMEHT TIepeaayn ABUraTess M0 YIPaBJIsSIOIEMy
BO3JICHCTBHIO;

T =J,R,/ (CeCI))2 —3JICKTPOMEXaHUUECKas TOCTOsIHHAs BpeMeHu Ol

T, =L4/R, — anexTpomarauTHas nocTosiHHas Bpemenu JI1.

Homep orBeTa Homep ¢opmyJisl
1 1
2 2
3 3
4 4

Teker 20: Vkaxure Homep ¢opmynsl (1, 2, 3 unu 4), nepenatodHoit
¢yakun OIl  NOCTOSHHOTO TOKa IO BO3MYIIEHHIO (IO MOMEHTY
JBUTATENS) C YYEeTOM DJIEKTPOMArHUTHIX IEPEXOAHBIX MPOLIECCOB MPU
YCIOBHH, YTO BBIXOJHOW KOOPIMHATOM SIBISIETCS YIJIOBask CKOPOCTH
BpallleHUs ABUTATEs.

Q(p) _ kU (1)

W, = = .
=00 “TTp T

Q@) K (Tptl)
M, (p) T,Tp°+T,pt+l’

Wo (p)= )

Q(p) _ kU (3)

W =G o) T

20 __K, @
M, () T,p+l

W ()=

rje:
KM:R,[/(Ced))2 - K03 pULIMEHT nepeaun ABUTaTeNs 10 BO3MYILEHUIO;
ku=1/ke=1/(C.®) — k03(GHULIUCHT Mepeadu JABUTATENs O YIPABISIOMIEMY
BO3JICHCTBUIO;

T =3R4/ (Ce(I))2 —3JIEKTPOMEXaHUUYeCcKasi MOCTOsIHHAsL BpeMeHu Ol

T, =L4/R; — anexTpomMarauTHas mocTosiHHas Bpemenu JI1.

Homep oTBeTa Homep ¢opmy.ibl
1 1
2 2
3 3

TIK-3.]1.2




32

Tecr 21: VYkaxute Homep dopmynsl (1, 2, 3 unu 4), nmepenaTodHoi
¢byakuu DIl  TOCTOSHHOTO TOKa MO YIPAaBISIONIEMY BO3ICHCTBHIO 0e3
ydeTa DIIEKTPOMArHUTHIX TMEPEXOIHBIX TPOIECCOB MPU YCIOBUHU, YTO
BBIXO/IHON KOOPJAMHATOU SIBIIIETCS YIIIOBasi CKOPOCTh BPAIICHUS JIBUTATEIS.

op) K
U,(p) T,Tp*+T,pt+l

W (p) = (D)

Qp) __K,([Tpth

W.E (p)= - ,
o () M, (p) T.Tp°+T p+l

2)

Q@) _ Kk
U () Tpt+l

W, (p)= 3)

20 _ K, @
M, (p) Tp+l

W ()=

roe: H

KM:R,[/(Ced))2 - K03 pULIMEHT nepeaun ABUTATENs 10 BO3MYILEHUIO;
ky=1/ke=1/(C®D) — xo3bPHIHCHT Mepeaun IBUraTeNs M0 YIPABIIAIOMIEMY
BO3JICHICTBHIO;

Ty =J,R,4/ (Ced))2 —3JIEKTPOMEXaHUUYEeCKasi MOCTOsIHHAsL BpeMeHu Ol

T, =L4/R,; — anexTpomarauTHas mocTosiHHas Bpemenu JI1.

Homep oTBeTa Homep ¢opmy.ibl
1 1
2 2
3 3
4 4
IK-3./1.2
Tecr 22:

VYxaxure HOMep dopmynsl (1, 2, 3 wim 4), nepenatounoil Gpynkiuu O11
IOCTOSSHHOTO ~TOKa 10  YHPABIAIONIEMY BO3JCHCTBHE C  y4ETOM
AIIEKTPOMArHUTHIX MEPEXOHBIX MPOLIECCOB NMPH YCIOBUH, YTO BBIXOJHOM
KOOPJIWHATOH SIBIIIETCSI YTOJI TIOBOPOTA Bajia ABUTATEIS

?(p) _ Ky

Wy — ;
- (P) U,(p) (T,Tp°+T,p+Dp

()
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s 0 _ K (T,pt])
W ) M) (T, Tp+T,p+)p ®
o(p) _ ky .
U,(p) (Tp+tDp
o) K,
M() (T, p+Dp

W, (p)= 3)

(4)

W, (p)=

rjie:

[(1\4:R,,/(CGCI))2 - K03 GUIIUEHT Nepeaadn IBUraTesIs 0 BO3MYIICHHIO;
ku=1/ke=1/(C.®D) — xodhPHLMEHT Nepeaun JBUraTeNs M0 YIPaBISIOLIEMY
BO3JICHCTBUIO;

Ty =J,R4/(Ce®)? —amexTpoMexanHndecKas ocTosHHas Bpemenn I

T, =L4/R, — anexTpomMarauTHas mOCTOsHHAs BpeMenu DI1.

Homep orBeTa Homep ¢opmy.ibl
1 1
2 2
3 3
4 4
IK-3./1.2
Tect Ne23:

VYkaxure Kakas U3 NPUBEACHHBIX HUXKE XapakTepucTuk (puc.l, 2. 3 wiu 4)
MPEJICTaBISIET 3JIEKTPOMEXaHUUECKY0 XapakTepucTuky Ol mocrossHHOrO
TOKa C IIUPOTHO-UMITYJIBCHBIM Mpeo0pa3oBaTeseM B LIEMH OOMOTKH SIKOPSI C
CUMMETPUYHBIM CIIOCOOOM yTIpaBJIEHHUS.

=1.0 =1.0
\/Rro.g \/\Nro.s
\’@E 08 \'Fﬂ\'\:\’i 06
T | 07 T | 0.4
' oh 0.6| \\7\ 0.2 |
— | 05 \9\ \ =0
\‘\\\II\ 04 \\\ 0.2

E 03
: |
\\\\ ! 0.2 \\\\/’\
71< 0.1
y=0

Puc.l
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Qy
™ o1=0
\ \
(I8N \
1\ \\ \
l\\\ \ o>
WA\ \
(NN
\ ~
\\ \« o3>0
\\ \l
\\\
\ as>a3
|
|
l‘ -
0 -
Ia
Q

aeg>as
az>as
OrpaHuuyuTensHas

XapakTepucTmka

Puc.3

Puc.4

Howmep oTBeTa

Homep pucynka

1 Puc.1
2 Puc.2
3 Puc.3
4 Puc.4

TIK-3.]1.2
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Tect No24:

VkaxuTe Kakas U3 MPUBEJICHHBIX HIKE XapakTepucTuk (puc.l, 2. 3 wim 4)
MPEACTABIISIET JJIEKTPOMEXAHUYECKYIO0 XapakTepucTtuky Ol mocrossHHOrO
TOKa C C YOPaBJISAEMbIM BBIIPSIMHUTENIEM B ILENU OOMOTKH SIKOpS C
pekynepalueil SJHEpPruu B MUTAIOIIYIO CETh.
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\1 1=0°
\?:’ﬂ 1
\

\

\

\

\
N

asz>a.

az>as

a ,=90°

\ a 5>90°

ag>as

Puc.3

OFpaHI/ILWITeﬂbHaﬂ
XapakTepuctuka
Puc.4
Homep orBera Homep pucynka
1 Puc.1
2 Puc.2
3 Puc.3
4 Puc.4

Tect Ne25:

VYKaxuTe Kakas W3 NMPUBEJICHHBIX HIKE XapakTepucTuk (puc.l, 2. 3 umu 4)
MPEACTABISIET JIEKTPOMEXAHUUYECKYI0 XapakTepucTtuky OIl mocTossHHOTO
TOKa C HIMPOTHO-UMIYJIHCHBIM MPEoOpa3oBaTeneM B el 0OMOTKHU SIKOPS C
HECHUMMETPUYHBIM CIIOCOOOM YITpaBJICHUSI.

=1.0
0.9
0.8

0.7
0.6

Wi

0.5
0.4
0.3
0.2
0.1

y=0

TIK-3.]1.2
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Qy
\ \
I\ \
I
M w
[ \
VAN
\ ~
\ | s3>0
\\ l\
N
| 04>03
|
|
| _
0 -
Ia
Puc.3
Q

ae>as
az>as

OrpaHunynTenbHasi
XapakTepuctunka
Puc.4

Homep orBeTa Homep pucynka
1 Puc.1
2 Puc.2
3 Puc.3
4 TIK-3.B.1 Puc.4

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.
Tabmuna 19 — [lepeueHb KOHTPOJIBHBIX pabOT

Ne ni/mm IlepeueHb KOHTPOJIBHBIX PabOT
He npenycmorpeno

10.4. MeToquveckre  MaTepUalbl,  ONPEACISAIONME  MPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JTanbl (OPMUPOBAHUS KOMIETCHIIMMA, coAepkKarcs B
JOKAJIBHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHUpYOIMUX MNOPSI0K W MPOUEaypy

MPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTH U HpOMC)KyTO‘IHOfI aTTeCTalnuu 06yqa101u14x051
I'VAIL
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11. Meroaudeckue yKa3aHus A1 00ydYarOIUXCs 110 OCBOCHHIO JUCITUTLIHHBI
[lenpt0 MUCHUTUIMHBI SBISCTCA — TOJYYEHUE CTYIAEHTAaMH HEOOXOJMMBIX 3HAHUW, YMEHUU W
HaBBIKOB II0 COBPEMEHHOMY 3JIEKTPUYECKOMY IPUBOJY, YTO IMO3BOJUT MM YCIIEIIHO PEUIaTh
TEOPETHYECKUE U IPAKTUICCKUE 3aa9U B X MPOPECCHOHATBHON NeaTebHOCTH. O0yJaronuecs
JIOJ>KHBI OCBOUTH JMCLMIUIMHY HAa YPOBHE, MO3BOJIAKOLIEM UM OPHEHTHUPOBATHCS B CXEMHBIX
pEUICHUSIX, MaTEeMaTUYECKUX MOJIEISAX, CBOMCTBAaX M XapaKTEPUCTHUKAX 3SJICKTPONPHUBOIOB
MOCTOSIHHOT'O ¥ IEPEMEHHOTO TOKA.

11.1. Meronuyeckue ykazaHus A OOy4arOIIMXCsl IO OCBOEHHMIO JIEKLIMOHHOTO
MaTepuana

IIPUBEACHBI B «METOANYECKUX YKAa3aHUAX 110 U3YYCHHIO TUCLUIUIMHBI « DJIEKTPHUUECKUN
IPUBO/I», Pa3MELICHHBIX Ha AJIEKTPOHHOM pecypce kad. Ne32, a Taxoke B yueOHBIX mocoomsix [1],
[2], [6],

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAILMIO 1O TEME, a B OCBOCHUU
(dyHaaMeHTalbHBIX NpoOJeM JUCLUUIUIMHBL, METOJAOB HAyYyHOrO I103HAHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JeKIusl BBIIOIHSIET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAeT LENbHOE NPEJACTABICHUE O JUCLUIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[1naHupyeMbl pe3ynbTaThl IPYU OCBOEHUHU O0YYaIOUIMMCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHHUN, YPOBEHb
KOTOPBIX OIPEAEIAETCS LIEJIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— TIOJy4YEHHUE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pa3BuTHE MPO(EeCcCHOHATBHO—/IEIOBbIX KauyecTB, JIOBM K MpeaMery u
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOSIBJIGHHWE HEOOXOIUMOTr0 HWHTepeca, HEOOXOAMMOTO /ISl CaMOCTOSTEIbHOU
paboThI;

— TIOJy4YEHHE 3HAHUM O COBPEMEHHOM YDPOBHE Pa3BUTHS HAYKH U TEXHUKH U O
IPOTHO3€ UX pa3BUTHS Ha OIDKalIINe TO/bI;

— Hay4YMTCS METOJMYECKH 00pabaThiBaTh MaTepuan (BbIAEIATH IVIABHBIE MBICIH U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPATh MX B pa3IHMYHbIX
bopmynupoBKax);

— TIOJy4yeHHE TOYHOI'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.
CrpykTypa npeaocTaBieHus JEKIMOHHOTO MaTepuana U METOAMYECKHE YKa3aHHs K W3YYECHUIO
JUCLIUTIAHBI
Beenenue
Jluteparypa [1], cTp. 5-15.

Meroanueckue ykazaHusl.

ONEKTPUYECKUM IIPUBOJOM Ha3bIBAETCS AIEKTPOMEXAHUUECKAsl CUCTEMA, NpeJHa3HAYCHHAs AJIs
IPOBEJCHUS B JBUKEHHE pabo4yMX OpraHOB MalllMH, IEJICHANIPABICHHOIO YIPaBJIEHUS 3TUMU
npoleccaMH U COCTOSIIAsl U3 MepeaTOYHOT0, IEKTPOABUraTeIbHOI0, IPeoOpa3oBaTEIbHOIO U
YIpaBISIOUIETo ycTpoiicTB. Heob6XoauMo paccMOTpeTh BBILIEHEPEUUCIIEHHbBIE 3JIEMEHTHI
NIEKTPONPUBOAA MU HX B3aUMOCBS3b, a TAaK)K€ OCHOBHBIE BHJBI 3JEKTPONPHUBOIOB M HX
Ha3HA4YCHHUE.

Bompocs! 1151 caMOKOHTPOJIA:

1. Jlaiite  ompeneneHus  NOHATUSAM  DJIEKTPOIPUBOJA,  IEPENATOYHOE  YCTPOMCTBO,
AIIEKTPOABUraTeIbHOE  YCTPOMCTBO,  MpeoOpa3oBaTeNbHOE  YCTPOICTBO,  yIpaBIsiollee
YCTPOMCTBO.

2.Ilepeuncnnte OCHOBHBIE BUABI JIEKTPONIPUBOIOB, YKAKUTE UX Ha3HAUCHHUE. 3.  Vkaxure
OCHOBHBI€ 3Tallbl Pa3BUTHUS AIEKTPOIPUBOJA.
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Pasnen 1. DIl xak cucrema.

Jluteparypa [1], cTp.29-43.
MeTtonudeckue yka3aHusl.
CrpykrypHas cxema OII. PazomkHyThie u 3aMkHyTbie cuctembl OIl. YpaBuenus Jlarpanxa-
Makcpemta Il poma mist 3JIEKTPOMEXAHMYECKOM CHUCTEMBI. BBIBOJ ypaBHEHUH JUHAMUKH
3JIEKTPUYECKON MAlIMHBI IOCTOSTHHOTO TOKAa ¢ IPUMEHEHUEM ypaBHeHu Jlarpanyka- Makcseiia
IT pona.
Pa3gen 2. Mexanudeckas 4acTh CUJIOBOTO KaHaia OI1.

Jlutepatypa [1], cTp. 18-49.
Meronnueckue yka3zaHus.
[Ipu u3ydeHuu 3TOrO pasjena CIeayeT pacCMOTPETh (YHKIHMOHAIBHYIO CXEMY MEXaHWYEeCKOH
yactu OIl u ee OCHOBHBIE DJIEMEHTHI, a TaKK€ HEOOXOIHWMO YCTAHOBUTH MOMEHTBHI U CHIIBI
CONPOTUBIIEHUSI HArpy3ku diekTporpuBoga. HeoOXoaumMo  yCTaHOBUTH — 3aBUCHUMOCTH
CTaTHYECKOr0 MOMEHTa Harpy3ku (Mc) aneKTponpuBoaa OT CKOPOCTH BpalleHus () I
HauboJsee pacIpOCTPaHEHHBIX BUOB Harpy3ku. CienyronymM BaXXHBIM BOIIPOCOM 3TOT0 pasjeia
ABJISIETCSl BOIPOC MPUBEACHUS MOMEHTOB CONPOTHUBIICHHS, WMHEPLUUOHHBIX MacC, YHOPYIHUX
MOMEHTOB JIUCCUIIATUBHBIX CUJI K Bajy JBHUraTelss. JTa npolenypa Heo0Xoauma Ipu pacyeTe u
MCCJIEI0BAHUM MPAKTUYECKU BCEX BUIOB 3JIEKTPONPHUBOAOB. TakKe BaKHBIM SIBJIIETCS BBIBOJ
ypaBHeHus nBwxkeHus OIl. OTmeTum, 4TO ypaBHEHHE JABM)KEHUS HEOOXOIMMO Uil BBIBOAA
nepenatouHoit ¢pyukiuu DIl u Oyaer BocTpeOOBaHO B CIENYIOMIMX pa3Aenax Kypca. BaxHoi
xapakrepuctukoil Dl siBisieTcs BONpoc CTaTUYECKON ycTOMUYMBOCTH MexaHuueckor yactu OII.
Jns craTudeckod yCTOMYMBOCTHM MexaHudeckoil cuctemMbl DIl HE0OX0IMMO BBINOIHEHUE
CJIEIYIOIIIETO HEPABEHCTBA!

OMc/O0w>0MpaB/0m, T.€.
HE0OXO0IUMO, 4YTOOBI MpPHUPALICHHME MOMEHTa COINPOTUBIEHUS IPU H3MEHEHHHU CKOPOCTU
BpaileHuss Obulo Obl OOJbIIE MpUpAIIEHUs SJIEKTPOMArHUTHOIO MOMEHTAa JBUTATENsl IpU
M3MEHEHUHU CKOPOCTH Ha Ty K€ CAMYIO BEJIHMUUHY.
Bormpocsl 151 CaMOKOHTPOIIS:
1. Hapucyiite GpyHKIMOHATBHYIO CXeMy MexaHrudeckoit yactu D11, ykaxkuTe U3 KaKuX OCHOBHBIX
y3JI0B COCTOMT MeXaHndeckas nojacucrema OlI.
2. [lepeuncnure TunoBsle ynpyrue sneMeHTsl DIl 1 HanuiuTe ypaBHEHUs, HEOOXOAUMBIE IS
XapaKTEPUCTUKU ITUX SJIEMEHTOB.
3. [IpuBenuTe cTaTUYECKUE XapaKTEPUCTUKH HArPy30K:

- C IOCTOSTHHBIM (T.€. HE3aBUCHMBIM OT CKOPOCTH) MOMEHTOM Harpy3KHu;

- «CYXO€ TPEHHUEY;

-«BA3KOE TPEHHEY;

-BEHTUJISITOPHAs HArPy3Ka;

-Harpy3ka ¢ OCTOSSHHOM MOIIIHOCTBIO.
4. Hanumte popmyity mpUBeIEeHUs CTATHUECKOTO MOMEHTA Harpy3Ku K Bajly JBUTATEIs.
5. Hanumure ¢popMyny npuBeeHUs] MOMEHTa MHEPLIUU HArpy3KH K Bayly ABUTaTEsl.
6. Hanmnmure ypaBHenue apmxenust 11 ¢ BpamaTenbHbIM TUIIOM JBUKEHUS.
7. Harumure ypaBHeHue apmxeHus 11 ¢ mocTymnarenbHbIM THIIOM JIBUKEHUSI.
8. Hapucyiite MmexaHHuecKkue XapaKTepUCTHKHU JBUTatess U Harpy3ku [Mas=f(w) u Mc=f(o)] ,
COOTBETCTBYIOIIHE:

a-ycToiunBoii pabore MexaHuueckoi nojacucrems Jl1;

0-HEYCTOMYMBOM paboTe MeXaHUUeCKOU rmoacucTemsr JI1.

Pazgen 3. OII mocTosSSHHOTO TOKA.
Tema 1. MexaHnuueckue U PEryJIMPOBOYHBIC XAPAKTEPHUCTUKH JBUTATENSI TOCTOSHHOTO TOKa C
HE3aBUCHUMBIM U II0CJIICI0BATCIIBHBIM B036Y)K)IGHI/IGM 158 CHOCO6I)I TOpMO)KeHI/ISI ABUTATCIIA
ITOCTOSIHHOT'O TOKA

Jlutepatypa [1], ctp.69-108. 109-145. [2], cTp.23-46.
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Meroaunueckue yka3aHusl.
B stom pasnene HE0oOXOAMMO HU3YYHUTh MEXaHMUYECKHE U PETYIMPOBOYHBIE XapaKTEPUCTUKU
JIBUTATENIeH MOCTOSIHHOTO TOKa C HE3aBHCHMBIM M IIOCIIEAOBAaTENbHBIM BO30yxkaeHuem. Ilpu
npoektupoBanuu D11 yacTo npuxoauTcs pemarh 3aJauu pacyera 100aBOYHBIX COMPOTUBICHUH,
BKIIIOYa€MBIX B LE€Nb OOMOTKHM SIKOpPS IS TOJYYEHHS pPasHOOOpa3sHBIX MEXaHMYECKUX
XapaKTEPUCTUK: IPHU MyCKE, TUHAMUYECKOM TOPMOXXEHUHU WJIM B PEKHUME MPOTHUBOBKIIIOUEHHUS.
Heo0x011M0 0CBOMTH OCHOBBI METOJUKHU pacueTa 3TUX 100aBOYHBIX CONPOTUBIICHUH.
W3BecTHO, YTO 3JIEKTPUYECKUIN BUTATENh 00JIajaeT BaKHBIM CBOMCTBOM, a UMEHHO O0JajaeT
CIIOCOOHOCTBIO CaMOTOPMOXKEHMSI, T.€. JIBUraTellb MOKET NEPEXOJUTh B TOPMO3HOH PEXKUM U
OCyIIECTBIIAT, TOpMOkeHHst OIl Ge3 mpumMeHeHHs KakuX —JIM00 BHEUIHMX MEXaHHYEeCKHX
TOPMO3HBIX YCTpoicTB. He0OX0MMMO M3y4HTh CLIOCOOBI TOPMOKEHHSI IBUTATEIISI TIOCTOSIHHOTO
TOKA, 3JIEKTPUUECKHUE CXEMBbI JIJISl pean3aluu 3TUX CIIOCO00B U XapaKTEPUCTHUKU TOPMOKEHUSI.
Bomnpocs! 1151 caMOKOHTPOJIA:
|.Hanumure BoIpa)keHUE MEXAHUYECKON XapaKTEPUCTUKH JIBUTaTENsl OCTOSHHOTO TOKA.
2.HapucyiiTe MEXaHUYECKUE XAPAKTEPUCTUKH JIBUTaTelIsl IOCTOSHHOTO TOKA C HE3aBUCHUMBIM U
MOCIIe0BATEIbHBIM BO30YXKACHUEM, JaliTe OSICHEHUS Pa3IHUUIO ITUX XapaKTePUCTHUK.
3.Hanumure BbIpaK€HHE CKOPOCTH BpAILIEHUS JBUraTelii IIOCTOSSHHOTO TOKAa M YKaXHUTe
CIIOCOOBI PEryIUPOBAHUS CKOPOCTH BPAIICHHSI €T0
4. VKaxXuTe Kakol W3 CIOCOOO0B PETYIMPOBAHMS CKOPOCTH BPAILCHHS JIBUTATENsl TOCTOSIHHOTO
TOKa 00eCIeurBaeT JIMHEWHBIN XapaKkTep PeryaIupOBOYHbIN XapaKTEPUCTUKH.
S.Hapucyiite 31eKTpUYECKYIO0 CXEMY Ul pealli3aluy JUHAMHUYECKOTO TOPMOKEHUS JIBUTATENS
MIOCTOSIHHOTO TOKa M €ro MEXaHMYECKYH) XapaKTEPUCTHKY IPH JMHAMUYECKOM TOPMOXKEHUHU,
BBIBE/IUTE BbIPAKEHUE TOPMO3HOI'O MOMEHTA.
6.JlaiiTe mosiCHEHHE TeHepaTOPHOrO (PEKYNEepaTUBHOTO) TOPMOKEHUS ABUTATENs MOCTOSHHOTO
TOKA, IPUBEUTE MEXaHUUECKHUE XapaKTEPUCTUKU N'€HEPATOPHOTIO TOPMOKEHHUSI.
Tema 2. MexaHu4ecKkue M PEryJupPOBOYHBIE XAPAKTEPUCTUKH 3JIEKTPOIPUBOJA MOCTOSHHOIO
TOKa C TIOJIYIPOBOJHIUKOBBIMH ITPE0OPA30BATEISIMH B IIETTH OOMOTKH SIKOPS.

Jlutepatypa [1], 109-145. [2], cTp.23-46
Meroaunueckue ykazaHusl.
[TpakTHUeckn BO BCEX COBPEMEHHBIX JJIEKTPOIPUBOJAAX IOCTOSHHOTO TOKA PEryJIMpOBaHUE
CKOPOCTH BpAlllCHUS OCYILECTBIISIETCS 3a CYET PErYJIMPOBAHUS HANPSIKECHMs], NOJaBAEMOro Ha
00OMOTKY SIKOpsl OT MOJIYIPOBOJHHKOBOTO IpeoOpa3oBatelnsi. B kauecTBe MOIympOBOJHUKOBBIX
npeoOpazoBareneit st DIl MmOCTOSTHHOTO TOKa HAuOOJbIee MPUMEHEHHE HaXOJST
yIpaBisieMble TUPUCTOPHBIE BBIIPSMUTENN U TPAaH3UCTOPHBIE MpeoOpa3oBaTead ¢ MIHUPOTHO-
UMITYJIBCHBIM CITIOCOOOM PETyIUPOBAHUS HAIIPSHKEHHUS.
Heo0xonnMo M3yuyuTh OCHOBHBIE CXeMbl PeBEpCUBHBIX DIl MOCTOSHHOTO TOKa ¢ BEHTUJIbHBIMU
(TMOJTyTIPOBOTHUKOBBIMHU) TIPe0Opa3oBaTeIsIMM B MX IENAX — YCTPOWCTBO, HMPUHIMI pPabOTHI,
MEXaHUYECKUE U PEryIHMPOBOYHBIE XapaKTepUCTHKH 3TUX DI

Bonpocs! 111 caMOKOHTPOJIA:
1.Hapucyiite cxemy peBEpCHBHOIO THUPHCTOPHOTO 3JEKTPOIPHBOJIA, BBIIIOJHEHHOrO Ha 0Oasze
Tpex(azHOr0 MOCTOBOI'O BBIITPSIMUTEIS.
2.YKaxuTe crnocoObl YIpaBlIeHUs PEBEPCUBHOIO TUPUCTOPHOIO 3JEKTPONPHUBO/IA TIOCTOSHHOTO
TOKa W JaiiTe NOSICHEHUS NPUHILIUIY peau3aluu ux.
3.Hanummre BbIpOKEHUE MEXAHUYECKOM XapaKTePUCTHKA  PEBEPCUBHOTO THUPUCTOPHOIO
ANIEKTPONPUBOAA IOCTOSHHOTO TOKAa M TIIOCTPOMTE €€ Ui HECKOJbKMX 3HAaueHuil yria
PEryJIMpOBaHUSI BHITPSIMUTEIIS.
4. HanumuTe BBIpaXEHHE PETYIMPOBOYHOM XapaKTEPUCTUKU PEBEPCUBHOIO THPHUCTOPHOIO
AIIEKTPONPUBOAA TOCTOSIHHOIO TOKa UM IOCTpOMTe ee [Uisl JABYX 3HAYeHUl MOMEHTa
CONPOTHUBIICHHUS, PABHBIM HYJIIO U PaBHBIM HOMUHAJIbHOMY.
5. Hapucyiite sieKkTpudecKyto cxemy peBepcuBHOT0 DIl MOCTOSHHOTO TOKA, BRIMMOJHEHHOTO Ha
OCHOBE TPaH3UCTOPHOTO MPeoOpa3zoBaTeist C IUPOTHO- UMITYJIBCHBIM CIIOCOOOM PEryIMPOBAHUS
Hanpspkenus (IINIT).
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6. HapucyiiTe BpeMeHHbIE qUarpaMMbl, MOSICHAIONINE PEAlN3aluid HECUMMETPUYHOTO CIocoba
yIpaBJICHUS TPaH3UCTOpHOTO Npeodpasosarens ¢ LITNII.
7. HapucyiiTe BpeMEHHBIE AMArpaMMBbl, MOSCHSIOIINE PEATU3alUUd CHUMMETPUYHOTO CIlocoda
yIpaBJICHUS TPaH3UCTOpHOTO Npeodpaszoparens ¢ LITAIL.
8. Hapucyiite BpeMeHHBIE AMarpaMMbl, MOSCHSIOMIME pPEATH3alUU IOOYEPEIHOTO Crocoda
yIpaBJICHUS TPaH3UCTOPHOTO Npeodpasosarens ¢ LITNIIL.
9.Hapucyiite Mexanuueckue xapakrepuctuku Ol ¢ IHIWII nns  HecMMMETpUYHOTO,
CHUMMETPUYHOTO M TI00YepeTHOTO crioco0oB perynupoBanus D11 ¢ LITAII.
Tema.3. [lepenarounbie (yHKINUU JBUTATEINS MMOCTOSHHOTO TOKA MO CKOPOCTH, MOMEHTY, YTy
noBopoTta. [lepexoaHslii mpoliecc mycka ABUTaTess HOCTOSIHHOIO TOKA B XO/I.

Jluteparypa [1], ctp.234-238. c1p.299-313.
Metoauueckue yka3zaHusl.
s BbIBOJA mepenaToYyHON (YHKIMU JBUTATENs MOCTOSHHOTO TOKA HCIOJB3YIOT ypaBHEHUS
paBHOBecHsI HANpsOKEHUS B IleMM OOMOTKH SKOpS U YpaBHEHHE JBIDKEHUS, 3allCaHHbIE B
muddepeHnmansHoil  Gopme, 3areM X CIEIyeT Mepenucarb B ONepaTopHOr Qopme u
OTIpPEeACNUTh NePeAaTOYHYI0 (DYHKIUIO TBUTATENS MO YIPABISIOMIEMY BO3ICHCTBUIO:

WY (p)=w(p)/Us(p) .
[To ypaBHeHMsM, 3aMCaHHBIM B quddepeHIHaIbsHON popMe, MOKHO COCTaBUTH CTPYKTYPHYIO
cxeMmy aJjekTpornpuBoja. Mcmonb3ys  CTPYKTYpHYIO CXEMY, MOXHO JOCTaTOYHO IIPOCTO
BbIBECTH TepenaTouHyro ¢yHkuuioo Ol mo Bo3MyliammeMy BO3AEHCTBUIO, T.. [0 MOMEHTY
COIPOTUBIICHUS.

WB(p)=w(p)/Mc(p).
Heo6xoanMo npoaHam3npoBaTh MOIydEHHBIE TePeIaTOYHbIC ()YHKITHH.
Jlis nonydeHus nepenaToyHbIX (YHKIMHA M0 Yriy MOBOPOTa HEOOXOAUMO MPUBEIECHHBIEC BHIIIE
nepeaaToyHbie GYHKIMU pa3aeuTh Ha p- onepartop Jlammacca.
Jns  uccienoBaHUsT — MEPEXOJHOrO  Mpollecca  Mycka  HEOoOXOJUMO  HCIIOJIb30BaTh
g depeHraIbHbIe YpaBHEHUS, YIIOMSHYTHIC BIIIE. Pa3pemuTs 3TH ypaBHEHUS! OTHOCUTEIHLHO
MEepPEeMEHHON ®(t)- CKOPOCTH BPAIIEHUS U COCTABUTh XapaKTEPUCTUUECKOE YPaBHEHHE U PEIIUTh
ero. HeoOxomuMo mpoaHanM3upoBaTh CBSA3b  IOJYYEHHBIX KOpPHEH XapaKTepUCTUYECKOTO
YpaBHEHMsI C BUJIOM MepexoaHbIX xapakTepucTik DII. HeoOxoaumo nmonyduTh ypaBHEHHE TOKA
AKOpS AJIs1 IyCKOBOT'O pEKMMa M TaK)Ke MIPOBECTU €ro aHallu3.
Meroauueckue yka3aHusl.
l.Hanumure ypaBHEHHWE paBHOBECHsI HAINpPSOKEHHMs] B LENU OOMOTKHM SIKOpPSI U ypaBHEHUE
nBrxenus D11 mocTosHHOroO TOKa.
2. HanummuTe BbIpaXeHUs IMepefaToOyHOM (YHKUMM JBUTATeNsl IOCTOSIHHOTO TOKa 110
YIPaBJISIOUIEMY BO3JIEHCTBUIO U IO BO3MYILIEHUIO.
3.Hanummre cucremy nuddepeHInanbHbIX YpaBHEHUN 3JIEKTPOIBUTATENsl IOCTOSIHHOTO TOKa €
HE3aBHCHMBIM BO30Y)KJIEHHEM JJIsi UCCIIEJOBaHMSI MEPEXOAHOr0 Ipolecca MycKa ABUTaTelsl B
XO[I.
4.BpiBeiuTe BBIpAXKEHMSI CKOPOCTU W TOKa SIKOpS JABUTATENsl MOCTOSIHHOIO TOKa MpHU IPSIMOM
ITyCKE.
5. JlaliTe mNOsSCHEHMsI BIMSAHUS COOTHOILIEHUS JJIEKTPOMEXAHMYECKOM M 3JIEKTPOMAarHUTHOM
MIOCTOSIHHBIX BPEMEHHU DJIEKTPOJBUIaTell Ha XapakTep NEPEXOIHOro Ipolecca IMycka, T.e. Ha
BU/I 3aBUCUMOCTEN CKOPOCTH BpPALIECHUS U TOKA SIKOPsI BO BPEMEHH IPH ITYCKE.
Pa3znen 4. 3aMKHYTBIE CUCTEMBI IEKTPONPUBOA TIOCTOSHHOTO TOKA:

Jluteparypa [3], cTp.26-34.

Mertonuueckre yka3zaHusl.
Ha npakrtuke mupokoe npuMeHenre HaxoasaT DI mocTosTHHOTo TOKa, 3aMKHYTHIE IO CKOPOCTHU U
3aMKHYTBIE TIO TIOJIOKEHWI0. B mepBom ciyuae mpuBona HasbiBaeTcs OlI, perymupyembiM 1o
CKOpOCTH, a BO BTOPOM ClIydyae — CIEISIIUM DBJIEKTPOINPUBOJOM WIH MO3ULHMOHHBIM
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anekTponpuBogoM. [lpu u3ydeHHMu 3TOro pasaena HEOOXOAMMO PAacCMOTPETh CIEAYIOIIUE
pEryarpyeMble 0 CKOPOCTHU AJIEKTPOIPUBOJIBL:

-C OTPHLIATEIILHON 00PATHON CBSA3BIO MO HANPSIKEHUIO SKOPS;

- C OTpULIATENbHON 0OPaTHOMN CBSI3bIO IO CKOPOCTH;

- C OTpHLATENILHONW OOpaTHOM CBS3bIO MO CKOPOCTH M TOJOXHUTEIBHON 00paTHOM

CBSI3bIO 10 TOKY SIKOpSI.
OtmeruM, 4TO BBEJCHHsS OOpAaTHOW CBSI3U MO KAXKAOMY M3 BBHIIICNEPEUYHCICHHBIX MMapaMeTpoB
OIl mo3BoJISIET YBEIUMYUTH HKECTKOCTh MeXaHWM4eckoil xapakrtepuctuku Ol Ha 3amaHHOM
Jana3oHe U3MEHEHHsI MOMEHTA Harpy3KH.
Heo06xonuMo  BBIBECTH  BBIpa)K€HHE kodpduuuenta ycuneHuss OIS KaXAOM U3
BBIILICIIEPEUNCIIEHHBIX 3AMKHYTBIX CUCTEM.
Bomnpocs! 1y caMOKOHTPOJIS:
1.Hapucyiite crpykrypHyto cxemy OII,

-C OTPULIATEJILHOW OOPATHON CBA3BIO IO HAIPSKEHUIO OOMOTKH SIKOPS;

-C OTPHUIIATEIIBHON 00PATHOM CBSI3BIO [0 CKOPOCTH;

- C OTpULATENILHOW OOpaTHOH CBSA3bIO MO CKOPOCTH M IOJIOKUTEJIBHOW OOpaTHOM

CBSI3bI0 110 TOKY SIKOPSI.
2. BoiBeaure BbIpaxkeHHe oOuiero  kodpduUMeHTa  yCHJIeHMS I8 KaxaoM U3
BBIILIECIIEPEYNCIIEHHBIX 3aMKHYTON CUCTEMBI.

Paznen 5. Acunxponnsiit JI1.

Jlureparypa [3], cTp.70-92.
Meronnyeckue yka3aHus.
Tema 1. CnocoObl peryinpoBaHus CKOPOCTH BpallleHUsl. TOpMO3HbIE PEXUMBbI ACUHXPOHHOTO
IpUBOJA.

Jlureparypa [3], cTp.70-92.
ACHHXPOHHBIN 3JIEKTPONPUBOJl HAXOAUT IIMPOKOE IPUMEHEHHE Ha MpakTHKe Ojaronaps
BBICOKOM HAJIe)KHOCTH M OTHOCHTEJIBHO HEBBICOKOM CTOMMOCTH M3IOTOBJIEHUS aCUMHXPOHHOI'O
JIBUTATEIIS.
CxopocTb BpallleHHs aCHHXPOHHOTI'O IBUTATENsl MOKHO PEryJIUpOBaTh IIyTEM U3MEHEHUS:

- YlCJIa IIap MOJIFOCOB ABUTATENS;

-CKOJIbKEHHUsI IBUTaTes (S);

-4aCTOTbI HAIIPSKEHUsI, [10/IJaBaeMOTo Ha 0OMOTKY CTaTopa.
HeobOxonnMo cpaBHUTH 3TH CIIOCOOBI MO JOCTHKMMOMY JHAara3oHy pPerylupoBaHUs CKOPOCTU
BpallleHus1, IO 3aBUCUMOCTH KO3 PHUIIMEHTA T0JIE3HOTO ASHCTBUS U KO3 (ULIMEHTa MOLUTHOCTH
OT JUana3oHa PeryJNpOBaHMs CKOPOCTH BpalllEHUS.
AcuHXxpoHHBIN ABUrarensb (AJl) Takke Kak U JBUTAaTeh OCTOSIHHOTO TOKa 00J1a/1aeT CBOMCTBOM
caMOTOpMOXKeHUs. HeoOXomumo  ompenenuts YyClIOBUS M CXEMbl IS pealu3aluu
JUHAMHYECKOTO U TEHEPaTOPHOI'0 TOPMOKEHHUSI aCHHXPOHHOT'O IBUTATEIS.
BeiBog mepenaToyHOM (YHKIMHM aCHHXPOHHOTO JBUTaTellss MPU PEryJUpOBaHUU CKOPOCTHU
BpallleHUsl TyTeM HW3MEHEHMs BeIMYMHBI HANpPsOKEHUs, 0JaBaeMoro Ha 0OMOTKY craropa (mpu
peanu3ainus crocoda peryJnpoBaHUs CKOPOCTH BpallleHHs] U3MEHEHHEM CKOJIbKEHHUS.
Bomnpocs! 115 caMOKOHTPOJIA:
1. IoscHuTe npUHUMI PAOOTHl ACHHXPOHHOIO JBHUTraTels, Hamuumre (opMyiITy CKOPOCTH
BpallleHUsI ACHHXPOHHOTO JBHUTraTeNss M  yKaXHUTE€  BO3MOXKHBIE CIIOCOOBI PEryIupOBaHUs
CKOPOCTH BpaLICHMUS.
2.YKaxkuTe JOCTOMHCTBA M HEIOCTATKH pEryJIMpoBaHUs CKOpocTH BpamieHus AJl myrem
W3MEHEHUS CKOJIbKEHUS.
3.YkaxuTe JOCTOMHCTBA M HEIOCTAaTKU PEryJUpOBaHMsI CKOpocTH BpameHuss AJl myrem
M3MEHEHUs YHcia Map MOJ0COB.
4. Ykaxure JOCTOMHCTBA M HEJOCTATKU PETYJIHPOBaHMS CKOpOCTH BpamieHus AJ] myrem
WU3MEHEHHUS YacTOTHI.
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5. Hapucyiite cxeMy AMHAMHUYECKOTO TOpMOXeHUS AJl, MOACHUTE NPUHIMUI peaanu3aluy 3TOr0
croco0a TOPMOKEHUS.

6. Hapucyiite cxemy reHepaTopHOro (peKynepatuBHOr0) TopMoxeHus AJl, moscHUTe MpUHIUIT
peanau3alyy 3TOro crnocodba TOPMOKEHHUS.

7. Ykaxute crocod n3MeHeHus HarpasieHus Bpamienus A/l

Tema 2. YacToTHOE ynpaBiIeHUE ACHHXPOHHOTO JBUTATEIIS.

Jluteparypa [3],

JUis peanu3anuy 4acTOTHOI'O YIPABICHUs AaCUMHXPOHHOI'O ABUraTelsl OH JIOJKEH OBbITh 3allUTaH
OT MOJIYITPOBOJHUKOBOTO MPeoOpa3oBaTeis YacTOTHI, MO3BOJISIOLIETO PETyIUPOBATh YacTOTY U
BEJIMYMHY HAIIPSHKEHUS IEPEMEHHOI0 TOKA B INUPOKUX IPEJeIIax.

Heo0xonMMo M3ydnTh OCHOBHOM 3aKOH YaCTOTHOIO YIPABIEHUS W YacTHBIE CIIy4aW 3TOTO
3aKOHA:

- YAaCTOTHOE€ YIPAaBJIEHUE IPU MOCTOSHHOM OTHOLIEHMM HAIPSDKEHMS U 4acTOThl Ha

BCEM JIMAIla30HE PEryJUpOBaHUs CKOPOCTH BPALICHMUS, T.C. ;

- YaCTOTHOE YIPABJIIEHWE IIPU IMOCTOSIHCTBE IIOJIHOIO IIOTOKAa, WM YacTOTHOE

YIPpaBICHUE ¢ KOMIEHCAIMEW MaJeHMs HAIPsHDKEHHUs HAa aKTUBHOM COIIPOTHBIICHUH

0OMOTKH CTaTopa;

- YacTOTHOE YIpaBJICHUE IPH IOCTOSIHCTBE pabodyero IOTOKa WM YacTOTHOE

yIpaBJICHUE C KOMIIEHCALMEH MaJeHUsl HaNpsyKEeHUS Ha IOJHOM CONPOTHBICHUU

00OMOTKHM CTaTopa.
Kpome 3Toro He00X01MMO U3yUUTh:

- YaCTOTHO-TOKOBOE YIPABJICHUH aCHHXPOHHOIO JBUTATEII;

- YaCTOTHOE YIIPaBJIEHWE aCUHXPOHHOT'O JBUTATEIsl IPHU IMOCTOSHCTBE a0COIOTHOTO

CKOJIbJKEHUS;

- BEKTOPHOE yTIpaBJI€HHE aCUHXPOHHOI'O JBUTATES.

JUis  Kaxkaoro U3 BBILIETIEPEUMCICHHBIX YAaCTOTHBIX CIHOCOOOB  YIPABICHMS
ACMHXPOHHOI'O  JBUTaTelsl HEOOXOAMMO HAapUCOBAaTh CTPYKTYPHYIO CXeMy IPHUBOJA,
peaTu3yIoLIyl0 pacCMaTpUBAaEMBbli ClIOCOO yMpaBJICHUs, BBIICHUTh JOCTOMHCTBA U HEJIOCTATKU
€ro, CpaBHUTH C IPYTMMH YaCTOTHBIMH CIIOCOOAMH YIIPABIICHUS.

[Tepenarounsie pyHkMU A/l mpy YaCTOTHOM YIPABICHUM U PETYIUPOBAHUM ITyTEM U3MEHEHUS
HanpspKeHUs OOMOTKH CTaTopa.

Paznen 6. OI1 Ha OCHOBE BEHTHJIBHOTO JIBUTATEIIS.

Jlutepatypa [2], cTp.46-60, [3], cTp.60-87.
MeTtoaudeckue yKa3aHusl.
OyHKIMOHATBHAS W TPUHIUITHAIBHAS CXEMbl BEHTHJIBHBIX JBHTaTelield. CXeMbl COCIUHEHUS
oOMoTOK. JlaTuMk moONOXeHUs poTopa Mg ABYyX(ha3sHOro W Tpex(asHOro BEHTUIHHOTO
JIBUTATEJNS C YACTIOM Tap ModcoB p=1; p=2; p=3.
CrniocoOsbI yrmpaBieHUs: TUCKPETHBIN U aHAIOTOBBIH.
[lepenaTounass (QyHKIUS BEHTHJIBHOTO JBHTATelll. MeEXaHWYeCKHE | PETYJIHPOBOYHBIC
XapaKTePUCTHUKHU.
Paznen 7. larossrii DI1.

Jluteparypa [2], ctp.101-110.
Cxembl coeamHeHUss OOMOTOK. CmocoOBl yIpaBieHHUs. OJIEKTPUYECKOE ApOOJICHHWE Imara.
OcHOBBI METOUKHU pacueTa marosoro JI1.

11.2. Meronudeckue ykasaHus i OOy4aroIUXCs MO MPOXOXKICHHUIO J1abOpaTOPHBIX
pabor
npuBeZieHbl B «METOIUYECKUX YKa3aHUAX MO0 H3YYEHUIO JUCHMIUIMHBI «QJIEKTPUUECKUN
MIPUBOJI», Pa3MEILIEHHBIX Ha 3JEKTPOHHOM pecypce kad. Ne32, a Takke B y4eOHBIX MOCOOMSIX B
yueOHOo-MeToudeckux nmocoousx [3], [4], [5]
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B xone BbImoigHEHHs 1a0OpPaTOPHBIX paboTa OOYYarOIIUICS [IOMKEH YIIIyOuTh |
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIANETh COBPEMEHHOW METOJUKOM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONH XapaKTEPUCTHKOH 0O0ydarouierocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHI.

Beinonnenue 51abopaTtopHbIX paboOT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYEHHs] JUCHUIUIMHBI, ONpeAeNsieMOl y4eOHbIM IIJJAHOM M OTHOCHUTCS K CpEACTBaM,
00ecreyrBaroIUM pelIeHUe CIeIyIOIIX OCHOBHBIX 33aJau y 00yJaromerocs:

— TpUOOpEeTEeHHE HAaBBIKOB MCCIEAOBAHUS IIPOLIECCOB, SIBICHUH M OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILINHBL,

— 3aKpeIUICHHE, PA3BUTHE U JETAIN3ALNA TEOPETUUYECKUX 3HAHUM, ITOIYYCHHBIX Ha
JEKLUSAX;

— TOJIyueHHe HOBOH MH(OPMAIIUH 110 U3y4aeMOW AUCLIHUIUINHE;

— TMNpHOOpeTeHHe HAaBBIKOB  CAMOCTOSTENBHOW  paboTel ¢ J1aOOpaTOpHBIM
o0opyoBaHrEeM U puOopamu.

3amanue u TpeOOBaHMS K IPOBEACHUIO JIAOOPATOPHBIX PabOT MPHUBEICHBI
y4eOHO-MeToqrueckux mocobusix [3], [4] u [5].

Ctpykrypa u popmMa oTueTa 0 J1abopaTOpHOH paboTe MpUBEICHBI
B MCTOJIMYECKHX YKa3aHUSAX K BBIIOJIHEHUIO JJabopaTopHbIXx padot [3], [4]. u [5].

TpeboBanwust Kk 0opopMIIEHHIO OTYETA O TAOOPAaTOPHON pabOTe MPHUBEIECHBI
B METOJIMUYCCKHUX YKA3aHUAX K BBIOJHEHHIO JabopaTtopHbix padort [3], [4]. u [5].

11.3. Meroauueckue ykazaHus uid 00y4yaroluXcs MO MPOXOXKICHUIO CaMOCTOSITEIbHOMN
paboTsl
npuBeieHbl B «METOINYECKUX YKa3aHMAX [0 M3YyYEHUIO IUCLMIUIMHBL «, OJEKTPUUECKUN
IIPUBO/I», Pa3MEIICHHBIX Ha 3JIEKTPOHHOM pecypcee kad. Ne32, a Taxoke B yueOHbIX ocoousix [1],
[2] . [6].

B xone BbIMOMHEHUS] CaMOCTOSITEILHOM pabOThI, 00yJaroNIUiics BBITOIHAET padOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

B mnpouecce BBIMOMHEHHUsS] CaMOCTOSTENbHONW paboThl, y oOydaromerocst GopMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU U CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHMH, 0OecreyrBaeT BBICOKHMN
YPOBEHb YCIEBAEMOCTH B MEPHOJ OOY4YEHMs, MOMOTaeT MOJYyYUTb HABBIKM ITOBBIIIECHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSATEIbHYIO  paloTy
00yYaroImuxcsl, ABJISIOTCS:

— y4eOHO-METOMUECKHIA MaTeprall o JUCHUILTuHE [6].

11.4. Meronuyeckue YyKazaHUS IS OOYYarOMIMXCA MO MPOXOXKISCHUIO TEKYIIETro
KOHTPOJISI YCTICBAaEMOCTH

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIUATUINHEL

Texymui KOHTPOJIb YCIIEBAEMOCTH TIPOBOJIUTCS B TCUCHHE CEMECTPA C MCITOJIb30BAHHEM
TECTOBBIX BOMPOCOB (Ta0:.18) M OLIEHKH BBIMIOIHEHUS JTA0OPATOPHBIX Pa0OT, 3aLTUTHl OTYETOB,
peIIeHNH 3aJja4 Ha MPAKTUYECKUX 3aHATHAX. B KOHIE cemecTpa 1Mo pe3yibTaTaM TEKYIIero
KOHTPOJISI BBICTaBJSIETCSl OIEHKA, KOTOpas YYHUTHIBAETCS TIPU BBICTABICHHWHM OICHKH TIO
pe3ysbTaTaM MPOMEKYTOYHOM aTTECTAIIHH.
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Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIAETCS B
CcOoOTBeTCTBUU ¢ TpeboBanmsmu [lomoxkernit «O TekymeM KOHTPOJIE YCIIEBAEMOCTH H
IPOMEXYTOUHOW aTrrectanuu cTyaeHToB ['YAII, oOydarommxcss MO mporpaMmaM  BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OILICHKM KadecTBa ydeOHOW paboTh
crynentoB B 'Y AIy.

11.5. Meroanueckue ykazaHus i1 00y4aroUuXcs MO MPOX0KIACHHUIO MPOMEKYTOUHOM
aTTecTauuu

[Ipomexxyrounass  arrectanusi  oOyyaroIIMXCs  NpeAyCMaTpHBaeT  OICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — (opma OLIEHKM 3HaHUHM, MOJYYEHHBIX OOYyYaloIIUMCS B IPOLIECCEe
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONU paboThl, CHOCOOHOCTH
IPUMEHATh MX JUId PEHICHMs] NMPAaKTUYECKUX 3ahad. ODK3aMeH, Kak MpaBUJIO, MPOBOJUTCS B
NEePUOJl HK3aMEHALMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

[IpomexyTouHas aTTecTanus MPOBOJUTCS 110 BOPOCaM, IPUBEICHHBIM B Ta0muiie 15.

[Ipn oneHke OKOHYATENbHBIX pPE3YJIbTAaTOB OOYYEHHS IO JUCLHUIUIMHE YYUThIBAeTCS
OIICHKA M0 TEKYUIEMY KOHTPOJIO, a TaKKe OTCYTCTBHE WJIM HAJIMYKE 3aJ0DKEHHOCTH [0
nabopaTopHbIM paboTaM M NPAKTUYECKUM 3aHATUAM. [Ipy Hanuuumu 3aJ0KEHHOCTEH IO
n1abopaTopHbIM paboTaM M MPAKTHUYECKUM 3aHATUSM UTOTOBas OIlEHKa cHuxkaercsa Ha 0,5 Oamna
3a KaXIyI0 HE BBINOJIHEHHYIO M HE 3allUILEHHYIO JJAOOPaTOpHYIO pabOTy WM HE PEIICHHYIO
3a/1auy.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOUHON AaTTeCTAlMU OCYLIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxenuit «O TekyieM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarommxcs Mo mnporpaMmaM BbICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa yueOHOW paboThl
crynentoB B 'Y AIy.
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Jluct BHeceHUs M3MEHEHUH B pabouyo MporpamMmy JUCIUILIAHBI

JlaTa BHECEHUS
N3MEHCHHI 1
JIOTIOJTHCHUH.

IToanuce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




