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AHHOTALIUA

JucnumimHa «DNeKTPUYECKUd TPHUBOI» BXOIUT B 0a30BYIH0 4YacTh 00pa3oBaTeIbHOM
IIpOrpaMMbl  MOATOTOBKM  oOydaromuxcst 1o  cnenuanbHoct  13.05.02 «CneuunanbHbie
ANIEKTPOMEXAHUYECKHE  CHUCTEMbD»  HANpPaBIEHHOCTh  «OJEKTPOMEXaHUYECKHUE  CHCTEMBbI
CTEIMANBHBIX YCTPOMCTB U m3ienui». JucuumnnuHa peanusyercs kadenpoit Ne32.

JlucuuiuiiHa HaneneHa Ha (GOpMUpPOBAHHE Y BBITYCKHHUKA

00menpoheCCHOHATBLHBIX KOMITCTSHITUH:

OIIK-7 «cnocoOHOCTh CaMOCTOSATENBHO NPUOOpPETaTb MW HWCIOJB30BATh B IMPAKTHYECKON
JeSITEIbHOCTH HOBBIE 3HAHUSA W YMEHHS, B TOM YHCJIE B HOBBIX OOJIaCTSAX, HEMOCPEACTBEHHO HE
CBSI3aHHBIX CO C(Pepoil NeATENbHOCTI;

npodeccroHabHBIX KOMIIETEHIINN:

[IK-21 «crocoOHOCTh y4acTBOBAaTh B BBIIIOJHEHUM TEXHOJOTHYECKUX OIepanuil 1o
00ecrevyeHno 3a/laHHbIX TapaMeTpoB (QYHKIIMOHUPOBAHMS  CIIELUAIbHBIX AIEKTPOMEXaHUYECKUX

CHCTEM.

CopepxaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSA3aHHBIX C
-3JIEKTPOMEXaHUUECKUM MTPe0Opa30BaHUEM IEKTPUUECKON SHEPTHH B MEXaHUUYECKYIO SHEPTHIO;

- YIpaBJIEHHEM 3JIEKTPOMEXaHUYECKUX MpeoOpazoBaresneil sHepruu (3JIEKTPUUYECKUX MPUBOJIOB) C
ydeToM TpeOoBaHUI pabourX MallllH U TEXHOJOTHI Ha BBIOOP CTPYKTYpPHI U TUIA 3JIEKTPUUECKOTO
MIPUBOJIA;

-pacyeToM OCHOBHBIX MapaMETPOB U XapaKTEPUCTUK FNEKTPUUECKUX TPUBOJIOB;
-MCTIBITAHUEM 3JIEKTPUUYECKUX MTPUBOJIOB U aHAIU30M PE3YJIbTaTOB UCIBITAHUI.

[IpenogaBanve AUCIUIUIMHBI TTPEAyCMATPUBAET Clenytonue GOpMbl OpraHu3aIuil y9eOHOTO
mporiecca: Jgekyuu,  J1abopamopuele pabomvl, CaAMOCMOSMeENbHAs paboma obyuanwe2ocs,
KOHCYIbmMayuu.

[IporpaMMoii JUCHUIUIMHBI TPEAYCMOTPEHBI CIAEAYIOIIHME BUIbI KOHTPOJIS: TEKYIIHUHA
KOHTPOJIb YCTICBAEMOCTH, ITPOMEKYTOUHAs aTTecTalus B popMe IK3aMeHa.

OO6m1ast TpyA0€MKOCTh OCBOCHHS TUCIUIUIUHBI cocTaBsieT 10 3aueTHhIX eauHull, 360 gacos.

S3bIK 00y4YEHUS 110 AUCITUTUTHHE «PYCCKHI.



1. IlepedeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS MO JUCHHUILINHE

1.1. Ileau mpenogaBaHusi AUCHHUILIMHBI
Lenbro AUCUUIUIMHEI SIBISIETCA (POPMHUPOBAHUE Y CTYIEHTOB HEOOXOAUMBIX 3HAHUN M YMEHUH 110

COBPEMEHHOMY 3JIEKTPUUECKOMY IIPUBOJY, YTO IMO3BOJIUT UM YCHEIIHO PEIIaTh TEOPETUUECKUE U
MPAaKTUYECKHE 3a7a4l B X NMPO(ecCHOHANbHON AesTenbHoCTH. O0yJaromuecs 10HKHBI OCBOUTh
JUCLMIUIMHY HA YPOBHE, [T03BOJISIIOIIEM UM OPUEHTUPOBATHCS B CXEMHBIX PELICHUSIX,
MaTeMaTHYECKUX MOJIENSIX, CBOMCTBAX U XapaKTEPUCTUKAX IEKTPOIPUBOIOB MIOCTOSIHHOTO U
[IEPEMEHHOT0 TOKA. Y POBEHb OCBOCHUS JUCLMILIUHBI JOHKEH MO3BOJIATH CTYJEHTAaM IIPOBOIUTH
TUIIOBBIE pacueThl OCHOBHBIX TaPAMETPOB U XapaKTEPUCTUK IEKTPUUECKUX TPUBOJOB, IPOBOINUTH
3JIEMEHTapHbIE J1a0OPaTOPHBIE UCIIBITAHUS IIEKTPOIPUBO/IOB.

1.2. TepeyeHns MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AUCHUILIHHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pe3yJbTaTaMu ocBoeHusi OI1
B pesynprare OCBOEHHS JUCHUIUIMHBI OOydYaroluiics JOJDKEH 007aJaTh  CIEAYIOMIMMHU
KOMIICTCHIIUAMMU:
OIIK-7 «cmocOOHOCTh CaMOCTOSITENIbHO MpUOOpeTaTb U HUCIHOJB30BaTh B  MPAKTHUYECKOMN
ACATCIIBHOCTH HOBBIC 3HAHUA W YMCHHs, B TOM YHUCJIC B HOBBIX 06nacmx, HETIOCPEACTBEHHO HC
CBSI3aHHBIX CO C(hepoi IeATETbHOCTI:

3HATh - OCHOBEI Hpe,HMe’I'HOIZ objlacTut — TeopUuMm " IIPAKTUKM 3SJIEKTPUYECKOI'O
NpMBOIA;
YMETh - CaMOCTOSATEIbHO MPOM3BOAMTH MOUCK M aHAIM3 HOBOM MH(pOPMAaLUU MO 3JIEKTPUYECKUM
MIPUBOJIAM;

BJIAJETh HABBIKAMU - [TOMCKa HeOOXOoIOMMOM I/IH(DOpMaLH/H/I, MCIIOJIE3YyA COBPEMEHHEIE
MH@_)OpMaLLMOHHbIe TeXHOJIOT UM,
HUMCETH OIIBIT ACATCIIBHOCTH — B pa3pa60T1<e OJICKTPOMEXAHUYCCKUX CUCTEM.

[TIK-21 «crmocoOHOCTh y4acTBOBATh B BBHINIOJHEHUN TEXHOJIOTHYECKUX OIEpaIdid mo o0ecreyeHuto
3a/IaHHBIX MApaMeTPOB (PYHKIIMOHUPOBAHUS CIICIHAIBHBIX AJICKTPOMEXaHUUECKHX CHUCTEM:

3HaTh — YCTPOWMCTBO, MPUHIMIT PAOOTHI, XapaKTEPUCTUKH CIEIUATBHBIX JJICKTPOMEXaHUYECKHUX

CHUCTEM;

YMETh — BBITNIOJIHATH OTIEPAIlUy KOHTPOJIS 3aJaHHBIX ITapaMETPOB JJIECKTPOMEXaHUUECKUX CUCTEM;

BIIQJICTh  HABBIKAMH  —  PETYJUPOBAHMS W HACTPOMKM  TapaMeTpPOB  CICIHAIBHBIX

ANEKTPOMEXaHUYECKUX CUCTEM;

HMMETB OIIBIT IEATEIILHOCTH — B AKCIUTYaTallUH CIICUATBHBIX SIEKTPOMEXaHUYECKUX CUCTEM.

2. Mecto nucuunjaunsl B cTpykrype OIl
Z[I/ICI_[I/IHJ'II/IHB. 6a3preTc;1 Ha 3HAHUAX, pPaHECC HpI/IO6p€TeHHHX 06y‘laI-OH_II/IMI/IC${ pu M3y4YCHUU
CICAYIOIUX JUCIUTIIINH:
«TeopeTqucxne OCHOBBI 2JICKTPOTCXHUKN,
-«3J’IeKTpI/I‘{eCKI/Ie MalllMHBbI»,
-<<3HeKTpOMeXaHI/I‘{eCKI/Ie u MOJIYITPOBOAHUKOBBIC HpeO6paSOBaTeJ'II/I BHCKTqueCKOﬁ
OHEPTHUN.
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3HaHusg U HAaBBbIKH, IMOJYUYCHHBIC IIPU N3YYCHUU MaTCpHaJIa HaHHOfI JUCHUITIIIMHBI UMCIOT KakK

CaMOCTOSITENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IIPU U3YYEHUH APYTUX JUCLUIUIMH:
- «[IpoexTrpoBaHue NIEKTPOIPUBOIOBY,

-«OQNEeKTPOMEXaTPOHUKAY,

-«HeTpaI[I/II_[I/IOHHaSI QJICKTPOMCXaHHKa» U IMPU JUIJIOMHOM ITPOCKTUPOBAHNUH.

3. O6bem qucuumauabl B 3E/akanem. uac
Jlanubie 00 oOmieM 00beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUAOB Y4E€OHOU pabOThI 1O

JTUCIUILINHE (M paclpeielieHne 3TOM TPYJA0EMKOCTH 10 CeMecTpaM) MpeicTaBleHbl B Tabnuie 1

Tabmuma 1 — O0beM U TPYAO0EMKOCTh JTUCIUATIIIHBI

Bun yueOHOH paboOThI Bcero TpynoeMKocTh 110 cemecTpam
No5 Ne6

1 2 3 4
OO0 asi Tpy10eMKOCTh 10/ 360 5/ 180 5/ 180
aucuunmHbI, 3E/(4ac)
Ayoumopnbwle 3anamus, BCero Jac., 136 68 68
B mom uucne
nexumu (JI), (4ac) 68 34 34
[MpakTHyecKre/CeMUHAPCKUE 3aHATHS
(I13), (uac)
naboparopusie padotsl (JIP), (uac) 68 34 34
KypcoBoii mpoekT (padora) (KII, KP),
(dac)
Dk3aMeH, (Jac) 36 36
Camocmosmensnas paboma, Bcero 188 112 76
Buj npoMe:KyTOYHOTr0 KOHTPOJIS: Hudd. Hudd. 3au. OK3.
3adet, nudd. 3ader, sk3ameH (3ader, 3au.,
dudd. 3a4, Ik3.) K3,

4. CopepkaHue JUCUUIJIMHBI
4.1. PacnpenesieHue TPYA0€MKOCTH JHCIUNIHHBI

1o pasjaejiaM U BHJAaM 3aHATHI

Pa3nensl u TeMbl AUCUUIIIUHBL M UX TPYIOEMKOCTh MPUBECHBI B TAOIUIIE 2.

Ta6JII/II_Ia 2.— PaS,Z[eJ'ILI, TEMbI JUCHHUIIIIMHBI U UX TPYAOCMKOCTb



n/n

Pa3):[eJ1, TEMBI AUCIHUIIIINHBI

JI (gac)

113
(dac)

JIP
(dac)

KII
(dac)

CPC
(dac)

Cemectp 5

Pasnen 1.
911 xak cucrema.

4,0

10,0

Tema 1.1. Hasmauenune u
knaccudukanus Ol

1,0

Tema 1.2. YpaBHeHHUs
Jlarpamxka- Maxkceemna |l
poaa JUIA
AIEKTPOMEXAHUYECKOU
CHUCTEMBI.

3,0

Pasnen 2. Mexannueckas
qacTh CHIIOBOTO KaHaja D1

6,0

20,0

Tema 2.1. @yHKUHOHANIbHBIE
CXeMBl MEXAaHHYECKOW YacTH
OI1 1 UX OCHOBHEIE DIIEMEHTBI

2,0

Tema 2.2. [IpuBenenue
MOMEHTOB  COINPOTHBIICHHUS,
WHEPIIMOHHBIX MacC, YIPYIuX
MOMEHTOB  JHCCHUIIATUBHBIX
CHJI K OJHOM OCH.

2,0

Tema  2.3. Crartudeckas
yctoruuBocTh JI1.

2,0

Pa3zgen 3. DIl mocTossHHOTO
TOKA.

6,0

12,0

30,0

Tema 3.1 MexaHudyeckne M
PETYIIMPOBOYHBIC
XapaKTePUCTHKH JIBHTATEIICH
ITOCTOSIHHOTO TOKa c
HE3aBHCHUMBIM u
[10CJIEIOBATEIHHBIM
BO30YKICHHEM

2,0

10

Tema 3.2.
perynupoBaHus
BpalleHUs
IMOCTOSIHHOTO TOKa.

Crioco0s1
CKOPOCTH
JIBATATEIS

1,0

11

Tema 3.3.
TOPMOKCHHS
HOCTOSIHHOT'O TOKA

CrocoOs1
JIBATATEIS

1,0

12

Tema 3.4. Ilepenarounsie
GbyHKIIT JBUTaTENs
MIOCTOSIHHOTO TOKa 1o
CKOPOCTH, MOMEHTY, YLy
IIOBOPOTA.

1,0




13

Tema  3.5. Ilepexonnsiii
mpolecc Iycka JBHUraTess
MIOCTOSIHHOTO TOKA B XOJI.

1,0

14

Paznen 4.

PeBepcuBHbIE oIl
MOCTOSTHHOTO TOKa c
BEHTHJIbHBIMU
(MOIYIPOBOJHUKOBBIMH )
nmpeoOpa3oBarensiMd B X
LETsIX.

6,0

12,0

20,0

15

Tema 4.1. oIl
MTOCTOSTHHOTO TOKa c
YIIpaBISIEMbIM
BEITIPSIMUTENIEM B IEMH
0OMOTKH SIKOPSL.

3,0

16

Tema 4.2. DIl mocTOsITHHOTO
TOKa C  TPaH3UCTOPHBIM
ITUPOTHO-UMITYTBCHBIM
npeobpaszoBareyieM B IENH
0OMOTKH SKOPSL.

3,0

17

Pasnen 5. 3amkHyTHIE
CHCTEMBl  3JIEKTPONPHBOJA
MOCTOSTHHOTO TOKa:

8,0

10,0

20,0

18

Tema 5.1 oIl
MTOCTOSIHHOTO TOKa c
OTpPHIIATEIILHON obpaTtHoO#t
CBS3bI0 IO HAIPSIKEHUIO

1,0

19

Tema 5.2. oIl
MIOCTOSIHHOTO TOKa c
OTpHUIATEILHOU obpaTtHo#t
CBSI3bI0 IO CKOPOCTH;

1,0

20

Tema 5.3. DIl mocTtosHHOrO
TOKa C C OTpUIATECIbHOMN
oOpartHoOM CBSI3BIO o
CKOPOCTH M TIOJIOXKUTEIHHOM
0oOpaTHOM CBSI3pI0O TIO TOKY
SIKOPS

2,0

21

Tema 5.4. DIl mocTosIHHOTO
TOKa C TOKOOTPAaHUYCHUEM

2,0

22

Tema 5.5. DIl mocTostHHOTO
TOKa, 3aMKHYTBIA IO YIIIy
IIOBOPOTA.

2,0

23

Pazgen 6. DnHeprerunueckue

4,0

12,0




noka3arenu Ol mocTosHHOTO
TOKA.

24 | Tema 6.1. 2,0
[Torepu MOIIIHOCTH,

KOA(pPHUIIHEHT II0JIE3HOTO
nericteust DIl moOCTOSIHHOTO
TOKA.

25 |Tema 6.2. KoadpdumueHt 2,0
MOIIHOCTH THUpUcTopHOTro Il
IIOCTOSIHHOTO TOKa  TIpU
Pa3TUYHBIX Xapakrepax
Harpy3Ku:

Hroro B cemectpe 34 34 112
Cemectp 6

26 Pasnen 7. 9,0 26,0 21,0
Acunxponnsiit JI1.

27 | Tema 7.1. CrocoObI 1,0
peryaupoBaHus CKOPOCTH
BpALLICHUS. Topmo3znbie
PEKUMBI ACHHXPOHHOTO
MIPUBO/IA.

28 | Tema 7.2 PerynupoBanue 2,0
CKOPOCTH BpaIllCHHUs] IyTeM
peryaupoBaHus HaIPSHKEHUS,

MoJjaBaeéMoOro Ha OOMOTKY
cTaTopa.

29 | Tema 7.3. YacroTHOE 3,0
ynpasiienue Al

30 | Tema 7.4. Peneiino- 3,0
KOHTAKTOPHBIS CHCTEMBI
yIPaBJICHHS

31 | Pazgen 8. 4.0 4.0 21,0
OIl Ha OCHOBE BEHTHJILHOI'O
JIBUTATEII.

32 | Tema 8.1. dyHKIIMOHANTBHAS 2,0
U TPHUHIUIHAIBHAS CXCMBI
BEHTHJILHBIX JBUTaTEICH

33 | Tema 8.2. CnocoObl 2.0
yIpaBICHUS: TUCKPETHBIN U
aHaAJIOTOBBLIN.

34 | Pazgen 9. Hlarossrit DI1. 6,0 4,0 22.0




35 | Tema 9.1. Tumel mAaroBeIX 4,0
IBUTATENIEl M CIIOCOOBI MX
yIpaBICHUSL.
36 | Tema 9.2. OCHOBBI METOIUKHU 2,0
pacuera marosoro JII.
37 | Pazpen 10. 5,0 7,0
WNudopmanrioHHbIi KaHaj
3aMKHYThIX cuctem OI1.
38 | Pazgen 11. OCHOBBEI 5,0 10,0
METOJIUKH  TIPOCKTUPOBAHUS
oIl
39 | Tema 11.1. Bri6op 1,0
AJIEKTPOABUTATEIIS "
MepPeIaTOYHOTO  OTHOIIICHUS
penykTopa.
40 | Tema 11.2. Bri6op 2,0
BEHTHUJILHOTO
npeoOpaszoBaTes U JaTYNKOB
KOHTPOJIUPYEMBIX
KOOpJIUHAT.
41 | Tema 11.3. OCHOBBI 2,0
CTaTHYECKOTO u
JTMHAMHYECKOTO pacuera
3aMKHYTOM cuctemsl DI
42 | Paszmen 12. IlomunHeHHBIN 4.0 12,0
croco6 peryinupoBaHus
koopauHat OI1.
43 Tema 12.1. Bsibop 2,0
pEryJIsITOPOB oIl
MIOCTOSIHHOTO TOKA.
44 Tema 12.2. Bsibop 2,0
PEryJIsITOpoB oIl
MIEPEMEHHOTO TOKA.
45 | Pazmen 13. IlepcrnekTuBbI 1,0 2,0
pazButus 11
Hroro B cemectpe 34 34 76
Hroro 68 68 188

4.2.CoaepxaHue pa3geioB M TeM JeKIMOHHbIX 3aHATHH
Copneprkanue pa3ziesoB U TeM JIEKLIMOHHBIX 3aHATUI MpUBEAEHO B Tabiuie 3.

Ta6JII/IL[a 3 Conepx(aHHe Ppa3aciioB U TEM JICKIHUOHHBIX 3aHATHH

Howmep

HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKIHUOHHBIX 3aHATHHI
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paszena

Paznen 1. OII kak cucrema

Tema 1.1. IIpenmer u nenp kypca «Onekrpuueckuil npuBoy. HasnHaueHue u
kiaccupukammst DIl CrpykrypHast cxema DII. Pa3oMKHyThIe W 3aMKHYTBIC
cuctemsl OIL

Tema 1.2. VYpauenust Jlarpamxka — MakcBemia Il poma nns snexkTpoMexaHMUYecKO
cuctembl. BbIBOJT ypaBHEHUN JTUHAMUKH AJIEKTPUUECKON MAIIMHBI TOCTOSHHOTO
TOKa C MpuMeHeHneM ypaBHeHuil Jlarpanyka — Makcseina |l pozga.

Paznen 2. Mexanuyeckas 4acTh cuiioBoro kasaia Oll.

Tema 2.1. OyHKIIMOHATIBHBIE CXeMbI MexaHn4eckoil yactu DI u UX OCHOBHBIC JIEMEHTHI.
MOMEHTHI ¥ CUJIBI COTIPOTUBIIEHUS B AJIEKTPOMEXaHUUECKON CUCTEME.

Tema 2.2. [IpuBeneHrne MOMEHTOB CONPOTHUBIEHUS, MHEPIHOHHBIX Macc, VYIPYrux
MOMEHTOB JJUCCUITATUBHBIX CUJI K OJJHON OCH.

Tewma 2.3. VYpaBuenue nsuxenns JI1. Cratnueckas yctoitunBocts Il

Paszpgen 3. OII NOCTOSHHOTO TOKA.

Tema 3.1. MexaHu4ecKkue U peryjaupoOBOYHBIE XapaKTEPUCTUKH JIBUTATENEel MOCTOSHHOIO
TOKA C HE3aBUCHMBIM U TIOCJIEJOBATEIIbHBIM BO30YKICHHEM.

Tema 3.2. CriocoOsI peryiMpoBaHusi CKOPOCTH BpaIeHUs ABUTATEIIS MIOCTOSTHHOTO TOKa.

Tema 3.3. CrocoObl TOPMOIKEHHUSI IBUTATENS TIOCTOSIHHOTO TOKA.

Tewma 3.4. [Tepenarounbie GyHKIIMN ABUTATENS MMOCTOSTHHOTO TOKA 1O CKOPOCTH, MOMEHTY,
YTy IOBOPOTA.

Tema 3.5 [IepexoHbIil mpoLece MycKa ABUTaTellsl IOCTOSSHHOTO TOKA B XO/I.

Pasnen 4. PeBepcuBnbie DIl MOCTOSHHOTO TOKa ¢ BEHTHJIbHBIMH (TIOJIYIPOBOJHUKOBBIMU)
npeoOpa3oBaTeIsIMU B UX LIETIAX.

Tema 4.1. OI1 NOCTOSHHOIO TOKA C YIPaBIEMbIM BBIIPIMUTEIEM B LIEH OOMOTKH SKOPSL.

Tema 4.2. OIl  DOCTOAHHOTO  TOKa €  TPaH3UCTOPHBIM  IIMPOTHO-UMILYJIBCHBIM
npeoOpa3oBaTesieM B LIETTH OOMOTKH SIKOPSI

Pasnen 5. 3aMKHYTBIE CUCTEMBI AIEKTPOIPHUBOJA IIOCTOSHHOIO TOKA.

Tema 5.1. OII ¢ oTpunaTenTbHON 0OpaTHOM CBSI3bIO 10 HAMPSDKEHUIO.

Tema 5.2. OII ¢ oTpunarenbHOi 00paTHOI CBA3BIO O CKOPOCTH.

10
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Tema 5.3. DIl C orpumarenbHOM OOpaTHOW CBS3BI0 1O CKOPOCTH M IOJIOKUTEIBHOU
00paTHO CBA3BIO MO TOKY SIKOPSI.
Tema 5.4. DIl MOCTOSIHHOTO TOKA C TOKOOTPAHUUYEHUEM.
Tema 5.5. OIl mOCTOSTHHOTO TOKA, 3aMKHYTHIH 10 YTy TOBOPOTA.
Paznen 6. OHepreruyeckue nokasarenu 11 nocTosSHHOrO TOKa.
Tema 6.1. [Torepu MomHOCTH, KO3 PULIHEHT MosIe3HOTO0 NeiicTBUs DI MOCTOSHHOTO TOKA.
Tema 6.2. Koaddument MouHOCTH 371€KTPONPUBO/Ia TOCTOSTHHOTO TOKA C THPUCTOPHBIM
npeoOpazoBaTesieM B e 0OMOTKH SKOPSI.
Pazpnen 7. Acunxponnsiit JI1.
Tema 7.1. CriocoObl  peryiaupoBaHusi CKOPOCTH BpalleHHUs ACHUHXPOHHOTO JBHUTraTens.
TopMoO3HBIE PEKUMBI ACHHXPOHHOTO MTPUBOJIA.
Tema 7.2 PerynmupoBanne CKOpPOCTH BpalleHHs] IIyTEM PpETYJIUPOBAHUS HANPSHKEHMS,
M101aBa€MOr0 Ha 0OMOTKY CTaTopa.
MexaHnndeckue XapakTEpUCTUKHA acHHXpoHHoro OIl mpu ynpaBiaeHuum 1o
kaHany HanpspkeHud. [lepenatounas ¢ynkiuu AJl npu ynpaBieHHH MO KaHAILy
HanpspKeHUss OOMOTKH CTaTopa.
Tema 7.3. YacrotHoe ynpasnenue A/l npu:
-U% = const;
1
- IIOCTOSIHCTBE IOJIHOTO MOTOKA;
- IOCTOSTHCTBE Pab0OYero MoToKa;
- YaCTOTHO-TOKOBOM YIIPaBJICHUH;
- IOCTOSTHCTBE a0COJIFOTHOTO CKOJIB)KEHUS;
- BEKTOPHOM yripaBiieHUuu A/l.
[lepenarounas ¢pyHkuus A/l npu ynpaBieHHUU IO KaHATY YaCTOTBI.
Tema 7.4 PeneitHo-KOHTaKTOPHBIE CUCTEMBI YIIPABJICHUS
Pasznmen 8. OIIl Ha OCHOBE BEHTUJIBHOTO JIBUrATEIISL.
Tema 8.1. OyHKIMOHANbHAS U NPUHIUIINAIBHAS CXEMbl BEHTHIIBHBIX JIBUrarenei. Cxembl
coeMHeHus: OOMOTOK. JlaT4MK MOJIOKEHUS poTopa Juid JBYX(ha3zHOro M
Tpex(a3HOro BEHTUIBHOTO JBUTraTeNsl C YUCJIOM Iap nojtocos p=1; p=2; p=3.
Tema 8.2. CriocoObl yrpaBieHUs: AUCKPETHBIN U aHAIOTOBBII.
MexaHnueckiue M pPerylupoBOYHbIe XapakrepucTuku. Ilepemarounas ¢yHkuus
BEHTUJIBHOTO JBUTATEJIS.
Paznen 9. [Harossrit D11
Tema 9.1. [ITaroBbIil ABUTATENb C AKTUBHBIM pOTOpOM. I1IaroBslii [1BUrareis ¢ peakTUBHBIM
potopoM. CxeMbl coenHeHHsI 0OMOTOK. CriocoObl ynpaBieHus. DIIeKTpUYecKoe
NpoOieHue mara.
Tema 9.2. OcHoBBI MeTOIMKHN pacueTa marosoro JII.
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Paznen 10. | MHpoOpMannoHHbIH KaHAT 3aMKHYTHIX cucteM Ol1.
JlaT4mK TOKa, CKOPOCTH, OJI0KEeHUs. CXEMbl BKIFOUEHUS TaTYNKOB TOJI0KECHUSI.
Paznen 11. | OcHoBBI MeTOMKH TTpoekTupoBanus D11
Tema 11.1. | BeiOop anekTpoABUTATENS U IEPEAATOYHOTO OTHOLICHHUS PEIYKTOPA.
Tema 11.2. | BeiOop BEHTWJBHOTO TmpeoOpa3oBaTelss © JATYNKOB  KOHTPOIHPYEMBIX
KOOPJHMHAT.
Tema 11.3. | OCHOBBI CTATHYECKOTO M TUHAMUYECKOTO pacueTa 3aMKHYTO# cuctemsl OI1.
Paznen 12. | IlogunHeHHsIH criocod perynmupoBanus koopauHar JI1.
Tema 12.1. | Beibop perynsatopos DI moCTOSTHHOTO TOKa.
Tema 12.2. | Beibop perymsatopos D11 mepeMeHHOTO TOKa.
Paznen 13. | IlepcniektuBa passutus Jl1.

4.2. TlpaxkTHueckue (ceMUHAPCKHE) 3aHATHS

Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B Ta0nuIiie 4.
Tabnuia 4 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTb

o
Ne - | TpynoeMkocTs agN ena
TeMbI PAKTUUECKHX 3aHATHIL DopMBbI TPAKTUYECKUX 3aHATUI > | pasaci
n/m (qac) UCIUII-
AucH
JIMHBI
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO
Bcero:
4.3. JlaGopaTopHbIe 3aHATUSA
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIHUIIE 5.
Tabnuma 5 — JIlaGopaTtopHbIe 3aHATHS U UX TPYJOEMKOCTb
Ne Tpynoem- No
HaumenoBanue nabopatopHbIX paboT KOCTb, paszaciia
MCLHUILI
n/n (qac) AUCI
WHBI
Cemectp 5 34 yaca
1 | JI.P Nel.Onpenenenue napameTpoB NMepeaaTouHON GyHKIUU 2 yaca
OIl nmocTosHHOTO TOKa
2 | JI.P Ne2.HccrnenoBanue cTaTHYECKHUX 2JIEKTPOMEXaHUUYECKHX | 24aca
Y MEXaHWYeCKUX Xapakrepuctuk  Oll mocrossHHOTO TOK
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JI.P Ne3. UccnenoBanue CTaTUYECKUX XapaKTEPUCTUK
JMHAMHYECKOI'0 TOPMOKEHHUS U TOPMOKEHUS IIPOTUBOBKIIIO-
yenueM [IIIT He3zaBucumoro BO30Y X ICHHS

2 yaca

JI.P Ne4. UccnenoBaHue nepexoaHbIX MIPOLIECCOB
Ipru JTMHAMHUYCCKOM TOPMOKCHHUU U TOPMOIKCHUU
MIPOTUBOBKIIIOUCHUEM

2 yaca

JI.P Ne5. UccnenoBanue peocrarHoro mycka 11T
HE3aBUCUMOTO BO30YXKICHHUS B (DYHKIIUU TOKA SIKOPS,
BPEMEHH U CKOPOCTH

4 yaca

JI.P Ne6. UccnenoBanue npoieccoB NpsSMOTo mycka
ABUTATEIIA IIOCTOSAHHOI'O TOKAa HE3aBUCHUMOI'O B036Y)KI[CHI/I$I

4 qaca

JI.LP.Ne7. ABTOMaTHU3UPOBAaHHOE UCCIIETOBAHUE "
MIPOTOKOJINPOBAHUE CTATUYECKUX IJIEKTPOMEXAHNYECKUX U

MEXaHU4eCKNX Xxapakrepuctuk JII nmocrossHHOTO
TOKA.

4 qaca

JI.P Ne8. ABTOMaTH3UPOBAHHOE UCCIECTOBAHUE u
MMPOTOKOJIMPOBAHUEC CTATHYCCKUX DJICKTPOMEXAaHNICCKUX U
MEXaHHYECKUX XapakTepucTuk Il mocTOSHHOro TOKA B
TOPMO3HBIX PEKUMaxX padboT

4 gaca

JL.P Ne9. ABTOMaTH3UPOBaHHOE UCCIECTOBAHUE U
MIPOTOKOJIMPOBAHNUE XAPAKTEPUCTUK MEPEXOAHBIX
MPOIECCOB PEOCTATHOTO nycka JI1 MOCTOSIHHOTO
TOKa

4 gaca

10

JLP Nel0. HccnenoBanne KOHTypa pEryjIupoOBaHHS TOKa B
cucteme «IWIT-I1T».

4 gaca

11

3aKII0YNTEIRHOE 3aHATHE

2 yaca

Cemectp 6

34 yaca

12

JI.P.Ne 11.MccneqoBanue CTaTUYECKUX MEXAaHUUECKHUX U
ANEKTPOMEXaHUUYECKUX XapakTepucTuk AJl ¢
KOPOTKO3aMKHYTBIM POTOPOM

2 yaca

13

JI.LP.Ne 12 WccnenoBanue nepexoIHbIX POLIECCOB
TOpMOKeHHS A/l ¢ KOPOTKO3aMKHYTBIM POTOPOM

2 yaca

14

JI.P. Nel3. MccnenoBanue nepexoJHbIX MPOLIECCOB IIyCKa
AJl ¢ KOPOTKO3aMKHYTBIM POTOPOM

2 yaca

15

JI.P.Ne14. ABTOMaTH3MpPOBAaHHOE UCCIIEJOBAHNE U
IIPOTOKOJINPOBAHKE NIEPEXOIHBIX Mpo1ieccoB mycka A/l ¢

2 yaca

13
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KOPOTKO3aMKHYTBIM POTOPOM
16 JL.P.Nel5. M3yuenue cxemMbl TEIIOBOM 3amiuThl A/l 2 Jaca
17 JI.P.Ne16. M3yuenue cxemsl IpsIMOTO ITyCcKa ALl 2 yaca
18 JL.P.Nel7. U3yuenne cxembl peBepca A/l 2 4Jaca
19 JL.P.Ne18. M3yuenne cxembl TUIABHOTO TTyCKa ALl 2 4Jaca
20 JI.P.Ne19. M3yyenne cxeMbl 4aCTOTHOTO ITyCKa U 4 gaca
ynpasienus A/l
21 JL.P.Ne20 N3ydenne cxeM Imycka IBYXCKOPOCTHOTO AJ] 4 qaca
22 JL.P.Ne21. Nzyuenne peleHO-KOHTAKTHBIX cxeM | 4 yaca
yIIpaBJICHUS] ACHHXPOHHBIM JBHUTaTelleM ¢ (a3HbIM POTOPOM
" CHHXPOHHBIM JIBUTATEIEM
23 JLP.Ne22. ABTOMAaTU3UPOBAHHOE  HCCIIEIOBAHHE u | 4 yaca
MPOTOKOJIMPOBAHUE TIEPEXOTHBIX IPOIECCOB TOPMOKECHHS
AJl ¢ KOPOTKO3aMKHYTBIM POTOPOM.
24 3aKITIOYUTENBHOE 3aHATHE 2 Jaca
Bcero 68 gacos

4.4, KypcoBoe npoexTupoBanue (padora)

VY4eOHBIM MJIaHOM HE TIPETyCMOTPEHO

4.5. CamocrosiTe/ibHasi padoTa 00y4arommXxcs

Tabnuia 6 Bungbl camocTosTensHOM paboThl U €€ TPYA0EMKOCTh

Bunel camocTosiTensHON paboThI M €€ TPYI0EMKOCTh IPUBEICHBI B TabuIe 6.

Bunx camocTosATeIsHOM paboThI Bcero, gac Cemectp 5, gac Cemectp 6, yac
1 2 3 4
CamocTosTesibHasi padoTa, Bcero 188 112 76
U3y4EHHE TEOPETHYECKOr0 MaTepraa 100 64

muciutirHb (TO)

164

kypcoBoe mpoekrupoBanue (KII, KP)

pacuerHo-Tpaduueckue 3aganus (PI'3)

BeITIOTHEHUE pedepara (P)

14
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[MonroroBka k Tekymemy koHTpoio (TK) 24 12

12

nomariaee 3aganue (/13)

KOHTPOJbHBIE pa0boThl 3a0uHNKOB (KP3)

5. IlepeueHb yueOHO-MeTOANYECKOT0 OOecHeYeHHsI ISl CAMOCTOATEIbHOM

padoThI 00y4aKIIMXCS M0 JUCHMUILIMHE (MOLYJII0)
Y4eOHO-MeTOAMYECKUE MaTepUalIbl ISl CaMOCTOATEIbHOW pabOThl 00y4aromMXCsl yKa3aHbl B

.. 8-10.

6. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIbHOM JIUTEPATYPHI

6.1. OcHoBHas1 1UTEpaTypa
[Tepeyerr OCHOBHOM TUTEPATYpPHI IPUBEJIEH B TabnuIle 7.

Tabmuna 7 — [lepeueHb OCHOBHOM JIUTEPATyphI

15

[Mudp bubnuorpaduueckas ceriika / URL aapec KonuuecTtBo
JK3EMIUISIPOB B
oubnuoreke
(xpome
AIEKTPOHHBIX
AK3EMILISIPOB)
62-83 1.MapTeiHOB A.A.. DIEKTPUYCCKUN TPUBOJ: yUeO. 70
nmocooue.—CII0.: I'VAII 2015. — 524 c.
M29
621.313 | 2.MaptbiHOB A.A. OCHOBBI IPOSKTHPOBAHHUS 70
M29 ANEKTPUUYECKHUX MPUBOJIOB.: Yue0. nmocooue/. CIIO.:
CIIGI'VAIL 2013. 14lc.: un.
621.314 3.MaptbiHOB A.A. OCHOBBI 3JICKTPUUYCCKOTO IIPHBO/JIA. :
M29 VuebHo- MeTon. nmocoodue: B 2-x u.U1. CII6.: CIIGI'YAIL
2017. 145c.: wmn.
62-83. 4. MaptbiHOB.A.A. OCHOBBI TEOPUU U MPAKTUKH 10
AIIEKTOMAINIMHHO-BEHTUIBHBIX CUCTEM: yu4eOHO-
M29 METOANYECKOE MOCOOHE K MPOBEACHUIO TPAKTUYECKUX
sarsTail. / A.A. Mapteinos. CI16.: 'Y AIIL, 2020. 135 c.
6.2.  /lomoJHHMTeIbHAsA JUTEPaTypa
HepequL ,[[OHOJ'IHI/ITCJ'IBHOI\/'I JIMTCPATYPhI IPUBCIACH B Ta6n1/1ue 8.
Tabnuua 8 — [lepeyeHb JONOTHUTENBHOM IUTEPATYPHI
HIudp bubnuorpaduueckas cepiika/ URL agpec KoanuecTtso
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9K3EMIUIPOB B
oubmmorteke
(xpome
AIIEKTPOHHBIX
9K3EMILISIPOB)

621.865.8 | 4. MapteiHoB A.A. Bentunsnsiit D11 poboToB. Pacuet u 30
IpOoeKTUpOBaHue cucteM TupuctopHoro JI1. YuebHoe
M29 noco6ue./ JIMAIL JI. 1991r.-92c.

/. IlepedyeHb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHUKAIMOHHON ceTH

MHTEPHET, He00X0AMMBIX /15l OCBOEHHS JUCIUIIIHHbI
[Tepeuens pecypcoB mHbopmarroHHO-TeaekommyHukannonuoi cetu MHTEPHET, neo0xoaumpix

JUTsI OCBOCHMSI TUCIMIUIMHBI MIPUBEICH B Ta0iuIe 9.

Tabmuua 9 — Ilepedens pecypcoB uHpOpMaMoHHO-TenekoMmyHukanmonno cetu MHTEPHET,
HGO6XOHI/IMBIX 11 OCBOCHUA JUCHUITIIMHBI

URL anpec HanmenoBanue

URL.:http://194.226.30/32/book.htm bubnunoreka Anqmunuctpanuu [Ipesunenta PO [DnekTpoHHbIH

pecypc]

URL.:http://imin.urc.ac.ru Buptryansabie On0InoTeKH [ DIEKTPOHHBIN pecypc].
URL:http://www.rsl.ru Poccuiickas HanmoHaabHast OuOIMoTeKa [ DIEeKTPOHHBIN pecypc].
URL.:http://web.ido.ru DiekTpoHHas OubmnoTeka [ DIeKTpOHHbII pecypc].

URL:http://gpntb.ru ['ocymaapcTBeHHas MyOaMYHAS HAYYHO-TEXHUYECKass OMOIHOTEKa

Poccuu [DnekTpoHHbIi pecypc].

http://window.edu.ru/ Wudopmanronnsiii mopran «ExnHoe okHO gocTyma K
00pazoBaTeIbHBIM pecypcam» [ DIeKTPOHHBINA pecypc]

8. Ilepeuenb NHGOPMANMOHHBIX TEXHOJIOTHii, HCTIOJIB3yeMbIX NIPH

OCYIIECTBJICHUH 06p330BaTeJIbHOFO nmpomecca 1mo IMCIHMILJIMHE
8.1. IlepeyeHb MPOrpaMMHOI0 00eCIeYEeHHUsI
[lepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO 00eCTIeUeHH S ITpeIcTaBiieH B Tadmuie 10.

Tabnuma 10 — Ilepeyens mporpaMMHOTro odecreyeHus

Ne m/m HaumenoBanue

He npenycmotpeno

8.2. IlepeuyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeuenp ucnonb3yemMbIx HHGOPMAILIMOHHO-CIIPABOYHBIX CUCTEM MpesicTaBjeH B Tabnuue 11.
Tabmuua 11 — Ilepeuenb MHGOPMAIIIOHHO-CIIPABOYHBIX CUCTEM
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Ne n/nt HaunmenoBanue
He npenycmortpeno
9. MarepuajbHO-TeXHU4YecKasl 0a3a, He0OX0AUMAas I OCYIIeCTBIEHUSA
00pa30BaTeJIbHOIO MPOLECCA MO JUCHHUILJINHE
CocrtaB MaTepHaIbHO-TEXHHUECKOM 0a3bl pecTaBieH B Tabmume 12.
Tabmuua 12 — CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl
Howmep aynuropun
Ne /it HaumeHnoBaHue coctaBHON 4acTh MaTepUaIbHO-TEXHUYECKOM Oa3bl (npu
HE00X0IUMMOCTH)
1 JlexuiMOHHAS ayAUTOPUS 21-18
2 CrienmanusupoBaHHas 1adopatopusi «DIEKTPUUECKUN TPUBOI» 21-19

10. ®oHA O1IeHOYHBIX CPEACTB IJISl IPOBeAeHUS MPOMEKYTOYHOM aTTecTalun

00y4arImmuxcs Mo JUCHMUILINHE

10.1. CocraB (hoHIA OIIECHOYHBIX CPEICTB MPUBEACH B Tabmuie 13
Tab6muma 13 - CoctaB ¢oHIa OIEHOYHBIX CPEACTB IS MPOMEKYTOUHON aTTeCTAIlUN

Bua npomexyrodHoil arrectanuun IIpuMepHBIil TepeyeHpb OLIEHOYHBIX
CPEICTB

DK3amMeH

3amaum;
TecTol.

Cnucok BOIIPOCOB K IK3aMEHY;

JuddepenunpoBanHbIii 3a4€T Cnucox BOTIPOCOB;

TecTol.

10.2. TlepevyeHb KOMMETCHIIMH, OTHOCSIIMXCS K TUCIUIUIMHE, W 3Tanbl UX (pOpMUpOBaHUS B

IpolLiecce OCBOEHUS 00pa30BaTeIbHOM MIPOrpaMMbl PUBECHBI B TabauIe 14.

Tabmuma 14 — IlepeyeHb KOMIETEHIMH C YyKa3aHHEM I3TarnoB WX (OPMHUPOBAHHS B TIPOIECCE
OCBOEHHSI 00pa30BaTeNIbHOM MPOrPaMMBbI

Howmep cemectpa

Oranbl OpMUPOBAHUS KOMIIETEHLIUH IO
JTUCIUIUIMHAM/TIpaKTUKaM B miporiecce ocBoeHus OI1

OIIK-7 «cnocoOHOCTh CaMOCTOSITENIbHO MpUOOpeTaTb U HUCIHOJB30BaTh B  MPAKTHYECKON
JeSITeIbHOCTH HOBBIE 3HAHUSA W YMEHHS, B TOM UYHCJI€ B HOBBIX OOJIACTSX, HEMOCPEACTBEHHO HE
CBSI3aHHBIX CO cPepoil eI TEILHOCTI

1 WNuxenepHas u kKoMnblOTepHas rpaduka

XUMUS

MaTepI/IaHOBCI[CHI/Ie

Mertponorus

ONEKTPUYECKUN ITPUBOJL

9J'IeKTpI/I‘leCKI/IC W DJICKTPOHHBIC allllapaThbl

ONEKTPUYECKUN ITPUBOJL

N O[O o WD

DHeprocoepexeHue 1 3Hepro’PpekTuBHOCT
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9

QHGKTpOMaI‘HI/ITHaH COBMCCTHUMOCTD

10

Texuuueckoe  OOCTY)KMBaHME ¥  PEMOHT  CICHHUAIBHBIX

SJICKTPOMCXaHNYCCKUX CUCTEM

I1K-21 «cnocoOHOCTh y4acTBOBATh B BHIIIOJIHEHUH TEXHOJIOTUYECKUX OMEpAIUil M0 00ecreueHuto

3aJ[aHHbBIX TTAPaMETPOB (PYHKIIHOHUPOBAHHMSI CICUUATBHBIX  AJIEKTPOMEXaHHUYCCKUX
CHCTEM»
5 DNEeKTpUUECKUN TPUBOJL
5 CunoBas 3J1€KTpOHUKA
6 DIEeKTpUIECKUi TPUBOJT
6 CunoBast SIEeKTPOHUKA
7 3ammra W aBTOMAaTUKa  JJICKTPOJIHEPreTHUYCCKUX |
JNEKTPOMEXaHHUYECKUX CUCTEM
9 Cucrembl ynpaBlieHHS TOPMOKEHHUEM JICTATSIIBHBIX alllapaToB
9 DNEKTPOMAarHUTHAS] COBMECTHMOCTh

10.3. B kauecTBe KpUTEPHEB OICHKH YPOBHSI C(OPMHPOBAHHOCTH (OCBOCHHS) y OOYYArOIIUXCS
KOMITIETEHIMI MpUMEHsIeTcs IIKajla MOAYIbHO—PEUTUHIOBOW CHCTEMbl yHHBepcuTeTa. B Tabnuie
15 mnpencraBnena 100—6amnbHass u  4-0ajuibHas MIKadbl ISl OLEHKM CQOPMHUPOBAHHOCTU
KOMIIETEHIU .
Tabmuma 15 —Kpurtepun onieHkun ypoBHS chopMHPOBAHHOCTH KOMIETEHIIUN

Or1reHKa KOMIIETEHITIN

100-
OayUIbHAs
IKaiga

4-0aruipHAas
IKaiga

XapakreprcTrka COPMHUPOBAHHBIX KOMIICTCHITHIA

85 <K <100

«OTIIMYHO>)
(Ga4uTCHO)»

- oOydarommuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepHal;

- YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEIHFHO U TPAMOTHO €T0 U3JIaraeT;

- ONMHpasCh Ha 3HAHWS OCHOBHOW W JIOTIOJIHUTEIHHOW JIUTEPATYpHI,
TECHO MPHBSI3BIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHUS C TPAKTUICCKON
JeSITeTbHOCTHIO HAIIPABIICHHS,

- yMes10 00OCHOBBIBAET U APIYMEHTUPYET BBIJBUTAEMbIE UM UICH;

- JienaeT BEIBOIBI K 0000IIEHN;

- cBOOOJTHO BIIQJICET CUCTEMOH CIICIIUATN3UPOBAHHBIX MTOHSTHIA.

«XOpPOLIO»
<(Ga4YTCHO»

- 00yJaromMics TBEPIO0 YCBOWII MPOTPAMMHBIA MaTepuajl, IpaMOTHO U
0 CYIIECTBY M3JIaraeT €ro, OINHpasCh Ha 3HAHWS OCHOBHOM
JUTEPATYPHI;

- HE JIOTIYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

- YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW ESATEIBbHOCTHIO
HaIpPaBJICHUS;

- apryMEHTHPYET HAYYHBIC MOJIOKEHHS,

- JIenaeT BBIBOIBI K 0000IIEHN;

- BJIAJICET CUCTEMOM CIEIUAIN3HPOBAHHBIX MOHSATHIA.

«yIOBJIETBO-
PUTEIBHO»
<«GaYTEHO»

- oOy4aromuiicst yCBOMJI TOJIBKO OCHOBHOW NpOrpaMMHBIN MaTepual,
IO CYIIECTBY H3JIaraeT €ro, ONUpasCchb Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

- JIOICKaeT HeCYIIEeCTBEHHbIE OIIMOKN 1 HETOYHOCTH;

- WCHBITBIBAET 3aTPYIHEHHUS B IMPAKTMYECKOM MPUMEHEHUHM 3HAHWUN
HalpaBJICHUS;

- ¢1a00 apryMEHTHUPYET HayyHble MOJIOKEHHUS;
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- 3aTpyaHseTCS B (OPMYIUPOBAHUH BEIBOJIOB M 000OIICHHUIA;
- YACTUYHO BJIAACET CUCTEMON CIEUUAIM3UPOBAHHBIX TOHATHIA.

- oOyyaromuiicss HE YCBOWJ 3HAYUTEIBHOM 4YacTW IPOTPaMMHOTO
MaTepHana;

«HEYJIOBJIETBO | -  JIOTMYCKAae€T CYIIECTBEHHbIE OIMMOKM U  HETOYHOCTH  IPH

PHUTEIBLHO» | PACCMOTPEHHHU MTPOOJIEM B KOHKPETHOM HAIpaBIICHHH,

«HEC 3a4YTCHO» - UCTIBITBIBACT TPYAHOCTH B IMPAKTUYCCKOM IIPUMCHCHUU 3HaHI/II71;

- HE MOXET apryMEHTHPOBATh HAYYHbIC TTOJI0KCHNUS;
- He (DOPMYIIMPYET BHIBOJIOB M 000OIICHHUH.

10.4. TwumoBbIe KOHTPOJIBHBIE 3aJAHUS WM UHBIE MAaTEPUAIIbI:
1. Bompocs! (3amaun) 11t ax3aMena (tabmuma 16)

Tabnuua 16 — Boripocs! (3amaun) 1s 9K3aMeHa

No 11/11

[Iepeuens BonpocoB (3a1au) Ui SK3aMeHa

1.OCHOBHOI1 3aKOH YaCTOTHOTO YIpPaBJIEHUSI aCHHXPOHHOTO ABHrarens. Cxema
3ameneHusi AD npu 4acTOTHOM ympaBlIeHUU.

2.3akoH yactoTHOro yrpasienus Ui/fi=CONst: MexaHn4eckne XapaKTepUCTUKH,
JMara3oH peryJupoBaHusi CKOPOCTH BpallleHusl.

3.YactoTHbIi 3aK0H ynpasieHnus AD ¢ TOCTOSHCTBOM IMOJIHOTO MOTOKA!
CTPYKTypHasi cxeMa, JJOCTOMHCTBA, HEJIOCTATKH.

4.YactoTHbI 3aKk0oH yrpasieHus AD ¢ mocrosiHcTBOM pabodero noToka:
CTPYKTypHas cXema, JOCTOUHCTBA, HEIOCTATKH.

5.YactotHoe ympaBieHue AD ¢ mocTosSTHCTBOM aOCOIOTHOTO CKOJIBYKEHUS:
CTPYKTypHas cXema, JOCTOUHCTBA, HEIOCTATKH.

6.YactoTHO-TOKOBOE ympaBieHue AD: cTpyKTypHas cxema, JOCTOMHCTBA,
HEIOCTATKH..

7.BexkropHoe ynpasienue AD: BekTOpHas JuarpaMmma, OCHOBHBIE pacueTHbIE
COOTHOILIEHUSL.

8.Ilepenarounas Gynkuus AD npu ynpaBieHUH IO KaHAJIy YacTOTBHI.
9.ACHUHXPOHHBIH JEKTPONPHUBOJ IIPH PETYIUPOBAHUN CKOPOCTH BPALCHUS ITyTEM
U3MEHEHMS HaNpsDKEHUsI OOMOTKHU CTaTOpa: CXeMa, XapaKTePUCTHKH.
10..Ilepenarounas ¢pynkuus AD npu ynpaBieHUH 10 KaHaTy HAIPSKEHUSL.

11. MexaHnueckuil 3JIeKTPOMAaIIMHHO-BEHTUJIbHBIM KaCKaJl: CXeMa, JOCTOMHCTBA,
HEJIOCTaTKH.

12.25nekTpuyecKkuii 31eKTpOMaIIMHHO-BEHTUIIbHBIN KacKaJl: cXema, TOCTOMHCTBA,
HEJI0OCTaTKH.

13. DneKTponpuBOJ C CHHXPOHHBIM JIBUr'aTeIeM: CXEMbl BKIIIOUEHUS,
MeXaHH4ecKas M yriioBas XapakrepucTtuku padbotst C/L..

14.ITyckoBble M ycTaHOBUBIIMECS pexUMbl paboTsl C/I.

15.Pacuer MOIITHOCTH U BBIOOP AJMEKTPOABUTATEINS MIPU PA3IUYHBIX XapaKTePUCTUKAX
Harpy3Ku.

16.Bb160p nepesaTouHOro OTHOIIEHUS PEAYKTOPA MPU LUKIMYECKOM U3MEHEHUU
XapakTepa Harpys3KH.

17.Bb160p umcna 3y0uaThIx KOJIEC, MO KOJIEC, pacyéT MOMEHTA MHEPLIUU
penykropa.

18.YcTpoiicTBO, MpUHIMT pabOThl BEHTUJIHHOTO JIBUTATEISL.

19




20

19.Mexannveckue XapaKTepUCTUKU U TiepeiaTouHast (PyHKIKS BEHTHIILHOTO
JBUTaTEIs.
20.1TaroBslii 31€KTPOIBUraTENb C AKTUBHBIM POTOPOM-YCTPOIMCTBO, IPUHLIUIT
paboThI, crI0cOObI YMEHBIIICHHUS 11ara.
2].1laroBslii 37IEKTPOIBUraTeNb C PEAKTUBHBIM POTOPOM-YCTPOUCTBO, IPUHIIUI
paboTsl, popMyna onpeaeneHus mara.
22. BeHTUIbHO-UHAYKTOPHBIN IBUraTelb: yCTPOUCTBO, IPUHIUI PaOOTHI,
XapaKTEPUCTHUKHU.
23.KommieHcallMoHHas cxeMa U3MEpHUTENIEH paccoryiacoBaHus Ha MOTEHIIMOMETPAX:
cxeMbl, ko3 duimeHt nepenayu.
24.KackagHasi cxema U3MEpUTEIIeH pacCoracoBaHUs HA MOTEHIIMOMETPAX: CXEMBI,
KOA(POUITUESHT Tepeaayn.
25.KomnieHcalMoHHas U KacKaJHasi CXeMbl U3MEpUTEIIEN paccoriacoBaHMsl Ha
BpalaoIIuXCcs TpaHchopMaTopax: CXeMbl, KOIPPUIIUEHT Tepeaayn.
26.Kackannas cxeMa u3MepuTesel paccorjiacoBaHUs Ha BPaIllaloIuXcs
TpaHchopmaTopax: cxeMbl, KOAOUIIMESHT TepeTadH.
27 IlpuHuun noauyuHEHHOTO perynupoBaHus. Bpeibop mnepenarouHoi (yHKIUU
perynsropa npu

1
Worex (p)=—.
T
28.Br160p nepenarounoit pynkuuu perymnaropa npu W, (p) = T ! 1
+

p

2. Boripocsr (3amaun) amst 3aueta / quddepeHnmpoBaHHoro 3a4deta (tadmauma 17)
Tabmuma 17 — Boripocs! (3amaun) s 3aueta / audd. 3auera

Ne i/

[Tepedyens BompocoB (3amav) st AuddepeHITMPOBAHHOTO 3a4eTa

1.YpaBuenus Jlarpanxka-MakcBesia IPUMEHUTENBHO K 3JIEKTPOMEXaHUYECKUM
CUCTEMaM.

2.IlocTpoeHre MaTeMaTH4eCKONH MOJIEH 3IEKTPUUYECKOTO MPUBO/IA TOCTOSHHOTO
TOKa Ha OCHOBE ypaBHeHMH Jlarpamka-MakcBea.

3.TumnoBsle CTAaTHUECKUE XaPAKTEPUCTUKU UCIIOTHUTEIbHBIX MEXaHU3MOB.
4.BpIBOJ epeaaToyHOM (DYHKIMU JBUTATENSI OCTOSTHHOTO TOKA 10
YIPaBJISIOUIEMY BO3JICHCTBUIO.

5.BbiBoA nepenaTouHOM QYHKIIMU ABUTATENs OCTOSIHHOTO TOKA I10
BO3MYIICHUIO(Mar).

6.IIpuBeneHne xapakTepUCTUK UCIIOJHUTEILHOTO MexaHu3Ma (Ju, My) K Bamy
JIBUTATETIS.

7.PerynupoBoYHbIE XapaKTEPUCTUKHU IIIEKTPOIPUBOA MOCTOSHHOTO TOKa MPH
yIpaBICHUH COMPOTUBICHUEM LIS OOMOTKH SIKOPSI.

8.PerynupoBouHbIe XapaKTePUCTUKH IEKTPOIPUBO/IAa TOCTOSHHOTO TOKA MPH
yIpaBICHUH HAMPSKEHUEM OOMOTKHU SKOPSI

9./luHaMrYeCcKOe TOPMOKEHHE IEKTPONPUBOJIA TOCTOSHHOTO TOKA: CXEMA,
XapaKTEPUCTHUKHU.

10.PexynepaTuBHOE TOPMOKEHHUE NEKTPOIPUBO/IA MOCTOSHHOTO TOKA: CXEMa,
XapaKTEPUCTHKHU.
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11.CpaBHuTenbHast OLIEHKA CIIOCOO0B PErYIMPOBAaHUS CKOPOCTH BpaLCHUS
JIBUTATEIISl HOCTOSIHHOTO TOKA

12. TopMoOkeHNE NPOTUBOBKIFOUEHNEM NIEKTPOIPUBO/IAa IOCTOSTHHOTO TOKA: CXEMA,
XapaKTEPUCTUKH.

13.CxeMa TpexcTyneH4aToro peoCcTaTHOTO MyCcKa ABUTATENs MOCTOSIHHOTO TOKa,
pacuer NyCKOBBIX PE3UCTOPOB, JEKTPOMEXAHUYECKAsl XapaKTEPUCTHUKA MPU MTyCKe
JIBUTATEIIS.

14.I1yck nBuratesns MOCTOSSHHOIO TOKa B (DyHKIIMM BpeMeHU. PacueT mycKkoBbIX
pPEeoCTaToB ¥ BpEMEHH CpabaThIBaHUS PEJie, 3aMBIKAIOUINX CTYIIEHU ITYCKOBOTO

peocrara.
15.CtpykTypHasi cxema, BbIBOJI BEIPAKEHUSI HICKYCCTBEHHON MEXaHUYECKOM
XapaKTePUCTUKHU ANEKTPOIPUBOJIa MOCTOSHHOIO TOKA C OTPULATEIbHOM

00paTHOM CBS3bIO 110 HAPSHKEHUIO KOS

16. CTpykTypHas cxeMa, BBIBOJ] BRIPKEHUS HCKYCCTBEHHOM MEXaHUYECKOMN
XapaKTepPUCTUKHU AIEKTPOINPUBOJA MOCTOSTHHOIO TOKA C OTPULATEIBHON
00paTHOM CBS3bIO 110 CKOPOCTH.

17. CtpykTypHas cxema, BBIBOJ] BRIPaKEHUS UCKYCCTBEHHON MEXaHUUECKOU
XapaKTePUCTUKHU AIEKTPONPUBOJA MOCTOSHHOTO TOKA C MOJIOKUTEIBHON
00paTHOM CBS3BIO 10 TOKY SIKOPSL.

18. CTpykTypHas cxeMa, BbIBOJ BEIPAXKEHHUSI ICKYCCTBEHHOM MEXaHUYECKOM
XapaKTePUCTUKHU NIEKTPONPUBOJA TOCTOSHHOTO TOKA C OTPULIATEIBHOMN
00paTHOM CBA3bIO 0 CKOPOCTH U MOJIOKUTEIBHON 0OPATHO CBSA3BIO 1O TOKY SIKOPSL.

19. CtpykTypHas cxema, BbIBOJ BBIPAKEHHUSI HUCKYCCTBEHHON MEXaHUYECKOM
XapaKTEePUCTUKU ANEKTPOINPUBOJA MOCTOSHHOTO TOKA C YIPEXKIAOIINM
TOKOOTPaHUYEHUEM.
20.ITepexoaHblii mpoLIecC MPSIMOTO ITyCKa ABUTATENS MOCTOSHHOTO TOKA. BhiBO
3apucumocteit o=f(t) u is =f(t).

21. BausiHue COOTHOILICHUS TOCTOSTHHBIX BpeMeHU Twm u To anexkTpornpuBoaa
MOCTOSIHHOTO TOKA Ha XapaKTep NepexoIHbIX mpoueccoB Ol

22.Pa3nenbHbIi croco0 ympaBIeHHs] TAPUCTOPHOTO AJIEKTPOIPUBOAA MIOCTOSTHHOTO
TOKa IO 3HAKy CHTHaJja YIpaBJIEHUS: CXeMa, MPUHLIUI paboThl, JOCTOMHCTBA,
HEJOCTATKHU.

23. PaznenbHblil coco0 ympaBlieHUsST TUPUCTOPHOTO 3JIEKTPOIPHBOJA MOCTOSHHOIO
TOKa IO 3HAKY TOKa SIKOPS: CXeMa, MPUHLIUI PabOThl, JOCTOUHCTBA, HEJOCTATKH

24. Pa3znienbHbIN cI0c00 yrpaBieHHs] TAPUCTOPHOTO IEKTPONPUBOIA IIOCTOSIHHOTO
TOKa 0 3HAKYy CHTHaJa YIpPaBIIECHUS U TOKa AKOPS: cXema, MPUHIHN paboThl,
JOCTOMHCTBA, HEJIOCTATKU.

25. CoBMeCTHBIN cIOCO0 yIpaBiIeHUS THPUCTOPHOTO IEKTPOIPUBOIA TIOCTOSIHHOTO
TOKa: CXeMa, IPUHIUI pabOThl, TOCTOMHCTBA, HEJJOCTATKU

26. :‘)J'IGKTpOHpI/IBOI[ MOCTOAHHOI'O TOKa C NIHUPOTHO-UMITYJILCHBIM HpeO6p330BaTCJ'IeM.
HCCHMMeTquHBIﬁ croco0 YIIpaBJICHHUA- CXCMdA, BPEMCHHBIC IarpaMmsbl, JOCTOMHCTBA,
HCOOCTATKH.

27. 9J'IeKTpOHpI/IBOI[ MOCTOAHHOI'O TOKAa C MINWPOTHO-UMITYJILCHBIM npeo6pa30BaTeJIeM.
CI/IMMeTpI/I“IHHI\/‘I croco0 YIIpaBJICHUA- CXCMA, BPEMCHHBIC JHAlr'PaMMBbI, TIOCTONHCTBA,
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HCAOCTATKH.

28. DACKTPONPHUBO/] MOCTOSIHHOTO TOKA C IIHPOTHO-UMITYJIbCHBIM TIPE0OpazoBaTeIeM.
KoMOunupoBaHHbIE (IOOYEPEIHBIN) CIIOCOO YIpaBIICHUS- CXeMa, BPEMEHHBIE
JarpaMmbl, TOCTOMHCTBA, HEAOCTATKH.

29.Ko3uiiueHT MOIHOCTH 3JIEKTPOIIPUBOIA IOCTOSIHHOTO TOKA C THPHCTOPHBIM
mpeoOpa3oBareseM B e OOMOTKH SKOPSL.

30. ITotepu momrHOCTH D11 MOCTOSTHHOTO TOKA, KOAP(PHUIIUEHT IMOJIE3HOTO  EHCTBHUS
OI1 NOCTOSIHHOTO TOKA C THPHCTOPHBIM YIPABICHHEM

3. Tembl u

3aJlaHie JUIsl BBINIOJHEHHUS] KypCOBOM pabOThl / BBINOJHEHHUS KypCOBOTO IPOEKTa

(Tabnuma 18)
Tabmuma 18 — IlpumepHbIii TIepeueHb TEM i BBITIOJHEHUS] KypCOBOW pabOTHI / BBITIOJHEHHS

KYpCOBOI'O IIPOCKTa

No 11/11

[IpumepHbIil mepedeHb TeM /s BBIOJIHEHUS KYpCOBOM paOOThI / BHIOJIHEHUS
KypCOBOTO IIPOEKTa

Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

4. Borpochl [yist MPOBEIEHUS IPOMEKYTOUHOM aTTeCTalluy MPHU TeCTUPOBaHUU (Tabnuia 19)

Tabmuma 19 — [IpumepHsIii IepedeHb BOMPOCOB I TECTOB

Ne i/

[IpuMepHBIil EpedeHb BOMPOCOB ISl TECTOB

Tect Nel:

Ykaxute o kakoi dopmyne (1), (2), (3) umu (4) cienyer onpeaensiTh CKOPOCTh
BpAIEHUS JIBUTATEIIS MOCTOSTHHOTO TOKa

a-=27ta_y) 1)
_Uﬂ_lﬂRﬂu (2)
- Co
a-271. 3)
P,
U
Y. 4
3 (%)

rae U, —HamnpsiKkeHue sikopsi;
I, —TOK siKOpSA;
Ry — conpoTuBIeHNE OOMOTKH SIKOPSI;
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f — vacTora nuraromei ceru;
S- CKOJIBKEHHE.

Homep orBeTa Homep ¢opmylisl
1 2
2 3
3 1
4 4

Tect No2:
Ykaxute o kakou dopmyne (1), (2), (3) unu (4) cienyer omnpeaensiTh CKOPOCTb
BpAIICHHUSI ACHHXPOHHOT'O JIBUTATENS €

a-=27ta_y) 1)
U -1IR
Q=_r_ 2w )
o @)
P,
U
Q=—=2, 4
o (4)

rae U, —HanpspbkeHue sKops;

|, —ToK sIKOpS;

Rs; — conmpoTuBiIeHNE OOMOTKHU SAKOPS;
f — vacToTa nuraromien ceru;

S- CKOJIbXKEHUE.

Homep orBeTa Homep dopmy.Jibl
1 1
2 3
3 2
4 4

Tect Neo3:
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VYkaxute no kakou dopmyne (1), (2), (3) unu (4) cienyer onpenensarb CKOPOCTh

BpaIllEHNs CUHXPOHHOTIO ABHUrarens 2

Py

a ‘ay

C.o

U -IR
Q=—r_ 2 m

Q=——;
P.
U

— A
Co
rae U, —HanpshkeHue sKopsi;
I, —TOK siKOp4;
Ry — conpoTuBieHne 0OMOTKHU SAKOPS;
f — yacToTa nuraromei cetu;
S- CKOJIbXKECHHE.

1)

(2)

3)

(4)

Homep oTBeTa Homep ¢dopmyiinbl
1 2
2 3
3 1
4 4

TecTNe4:

VYxkaxure dopmyny (1), (2), (3) umu (4), mo KoTopoi
TpUBEIEHHOE K Baly IBUTATeId 3HAUEHHE MOMEHTA MHEpIMH Harpy3ku J' mpu

BpaliaTCJIIbHOM ABHMXKCHHNH HAI'PY3KHU!

J, .
J:l :T’

IP
J/ _L

1)

(2)

CIENyeT pPacCUUTATh
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/ 2.
=32 (3)
J/:mPZZm(Uu.ojz; (4)
! Q

e I, — mepeaTouHOe OTHOIIICHHE PEIYKTOPa;
Jy — MOMEHT MHEPIIMH HArpy3KH;

25

V.o — JUHEHHas CKOPOCTb MECPEMCIICHUA HCIIOJIHUTCIBHOIO OpraHa pa6oqer0

MEXaHU3Ma Maccou M.
£ - paauyc IPUBEICHUA.

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

Tect NeS:
Ykaxute dopmyny (1), (2), (3) umu (4), Mo KoTOpoi

CIIelyeT PacCUUTaTh

/
IMPUBCACHHOC K BaJly ABUTATCII 3HAYCHHC MOMCHTA HHCPLIHUU HAT'PY3KHU JH IIpu

IMMOCTYNNATCIbHOM ICPCMCIICHUA HATI'PY3KHU:

J; :?—;; (1)
I
p
2=, @
IP
/ £2.
I =3i% (3)
3, =mp? =m(”“-°]2; (4)
! Q

rne I, — mepeaTouHoe OTHOIICHHE PEIYyKTOPA;
Jy — MOMEHT MHEpLUHU HAarpy3KH;

Vo — JHWHEHHas CKOpPOCTh ICPEMCHICHUA HCIIOJIHUTCIBHOIO OpraHa pa60qero

MeEXaHu3Ma Maccou m.
£ - paauyc MPUBEICHUA.

\ Homep orBeTa | Homep dopmyJibl
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1 2
2 3
3 1
4 4

Tect Ne6:Vkaxute popmyny (1), (2), (3) unu (4), Mo KOTOpOH cleayeT pacCUUTATh
MPUBEACHHOEC K Bajgy JBHWrateis 3HAYCHHME  MOMEHTa Harpy3ku M Zl npu
BpaIlaTeIbHOM JBHKCHUU HATPY3KH:

M

M!=—=<; (1)
7717'17

M =M. @
7717'17

M!=F, pn; 3)

M!=F, pln; 4)

e i, — mepeaTouHoe OTHOIICHHE PEAYKTOPA;

M. —cTaTM4eCKUii MOMEHT HAarpy3KHu;

Np — KO3PPUIMEHT MTOJIE3HOTO AEUCTBUS PENYKTOPA;

P - paiuycC IPUBEACHUS.

Fu.0 — ycunue pa3BuBacMo€ HCIIOIHUTEIBHBIM OPTraHOM.

Homep oTBeTa Homep ¢dopmyinbl
1 1
2 3
3 2
4 4

Tect Ne7:
VYxkaxure dopmyny (1), (2), (3) unu (4), Mo KOTOpOH  cCIEIyeT pacCUUTaTh

/
MPUBEACHHOE K BaJly JBUraTelld 3HAYCHHUE MOMEHTa Harpysku M, 1pu
MOCTYNAaTEIbHOM JABUKEHUH HArPy3KH BBEPX (IIPU NOIBEME Tpy3a):

M

M!=—=%; (1)
nplp

m! =2 @)
7717'17

M!=F,,pn; (3)
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M;=F,pln, (4)
e i, — mepeaTouHoe OTHOIEHHE PEAYKTOPA;

M. —cTaTU4ecKuii MOMEHT Harpy3KH;

Np — KO3 PUIIMEHT MOJE3HOTO ACHCTBUS PEAYKTOPA;

£ - paanyc npuBEACHUS.

Fu.o — ycunue pa3BuBaeMoe UCTIOTHUTEIbHBIM OPTraHOM.

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

Tect Ne8:

VYxkaxure dopmyny (1), (2), (3) unu (4), Mo KOTOpOH  cleayeT paccuuTathb
MpUBElEHHOE K Baly JBHMTaTeNs 3HAYEHHE  MOMEHTA Harpysku M. mpu
NOCTYNAaTEIbHOM JIBUXKEHUU HArPY3KU BHU3 (TIPU CIYCKE Tpy3a):

M

M!=—=%; (1)
nplp

m! = @)
nplp

M!=F, pn; (3)

M!=F, pln; (4)

e i, — mepeaTouHOe OTHOIICHHE PEAYKTOPA;

M. —cTaTnyecKuii MOMEHT Harpy3KH;

Np — KO3 PHUIMEHT MOJIE3HOTO NEUCTBUS PELYKTOPA;

£ - paanyc mpuBEACHUS.

F..0 — ycunue pa3BuBaeMo€ UCTIOTHUTEIBHBIM OPTaHOM.

Homep orBeTa Homep dopmyJibl
1 2
2 3
3 1
4 4
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Tect Ne9:
Ha pucyske
MEXaHNU3MOB.

28

MNPHUBCACHBI MCXAHUYCCKUC  XAPAKTCPUCTUKHU  HCIOJHUTCIBbHBIX

Bribepute ©Homep rpaduka (1), (2), (3) umm (4),

COOTBCTCTBYCT XaPAKTCPHUCTUKE THUIIA KCYXOC TPCHUCH !

My

Mo fE=mmmmm e m

v

Homep oTBeTa Homep xapakTepucTuKH
1 2

2 3

3 1

4 4

Tect Nel0:

Ha pucynke
MEXaHU3MOB.

KOTOpBIN

IMPUBCACHBI MCXAHHWYCCKHUC XAPAKTCPHUCTHUKHN  HCIIOJHUTCIBbHBIX

Bribepute nHOMep rpaduka (1), (2), (3) wumm (4),

COOTBETCTBYET XapaKTEPUCTUKE TUIIA «BA3KOE TPEHUEY:

KOTOPBIN

28



HomMmep oTBeTa

Homep xapakrepucTuku

1

2

2
3
4

3
1
4

TecTNell:

Ha PUCYHKC TIPHUBCACHBI MCXAHUYCCKHUC

MexaHu3MOB. BriGepure HOMep

COOTBETCTBYET XapaKTEPUCTUKE THUIIA «BEHTUJISITOPHASI HATPY3Kay:

29

XAPAKTCPUCTUKHU  HMCITIOJITHUTCIIBbHBIX

rpaduka (1), (2), (3) wmm (4),

KOTOPBIN
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Howmep oTBeTa

HoMmep xapaKkTepucTHKHU

1

2

2
3
4

3
1
4

Tect Nel2:

Ha pucyHke mnpuBeneHbl MEXaHUYECKHUE

MeXaHU3MOB. Bribepute HoMep

COOTBCTCTBYCT XAPAKTCPHUCTHUKC THUIIA «KIIOCTOSAHCTBA MOIITHOCTH :

Homep oTBeTa

Homep xapakTrepucTuku

1

2

2
3
4

3
1
4

Tect Nel3:

30

XAPAKTEPUCTUKU  HCTIOJHUTEIBHBIX
rpaguka (1), (2), (3) mm (4),

KOTOpBIN

YKaxuTe Kakas W3 HWXKENPHUBEACHHBIX cxeM 1, 2, 3 win 4 COOTBETCTBYET CXEME
pa6otsr JIIIT HB B pexxume xomocToro xona:
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1L il [
| e ¥ F L
E ] E
200 MG}/%M
3 u 4 ° u
ast[LT T ssu T
| ‘“Lm' e o
ol _ 1

Tect Nel4:

l E
o
Q

HomMmep oTBeTa

Homep pucynka

1

2

2
3
4

3
1
4

31

VYKaxuTe Kakas W3 HUKENPUBEACHHBIX cxeM 1, 2, 3 win 4 COOTBETCTBYET CXEME
pa6otsl J{IIT HB B pexxuMe KOpOTKOTO 3aMbIKaHUS
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U=E -
o e o e | TS e e
E ¢ E
2 Q. MC"/% M
Q
3 U 4 U
+ - -
CIC) 4]7 33 JL
| e e aal | e e
K.3 ¢ E ¢ E
M s Q
Homep oTBeTa Homep pucynka
1 2
2 3
3 1
4 4
Tect Nel5s:

32

VYkaxuTe Kakas U3 HUKCNPUBEICHHBIX cxeM 1, 2, 3 uiu 4 COOTBETCTBYET CXEMeE
pa6otel J{IIT HB B nBUraTensHOM pexxuMme:
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U=E -
o e o e | TS e e
E ¢ E
2 Q. MC"/% M
Q
3 U 4 U
+ - -
CIC) 4]7 33 JL
| e e aal | e e
K.3 ¢ E ¢ E
M s Q
Homep oTBeTa Homep pucynka
1 4
2 3
3 2
4 1
Tect Nel6:

33

VYKaxuTe Kakas W3 HUKENPUBEACHHBIX cxeM 1, 2, 3 win 4 COOTBETCTBYET CXEME
pa6otsl IIT HB B pexnMe mpoTHBOBKIIOUCHHS:
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U=E -
o e o e | TS e e
E ¢ E
2 Q. MC"/% M
Q
3 U 4 U
+ - -
CIC) 4]7 33 JL
| e e aal | e e
K.3 ¢ E ¢ E
M s Q
Homep oTBeTa Homep pucynka
1 4
2 3
3 2
4 1
Tect Nel7:

34

VYKaxuTe Kakas U3 HUKENPUBEACHHBIX cxeM 1, 2, 3 win 4 COOTBETCTBYET CXEME

pa6otsl J{IIT HB B pexkxuMe pekynepaTuBHOTO TOPMOKCHHS:

U
SS-ZL i getﬁT T
'\ R o e " R N
E E
MV%M Mg}l%}
3 @ U 4 ° u
oy [ T e
| t L '?‘ t L
\ c \ c
My?ﬁj My M
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HomMmep oTBeTa Homep pucynka
1 4
2 3
3 2
4 1

Tect Nel8:

VYKaxuTe Kakas U3 HUKCNPUBEICHHBIX cxeM 1, 2, 3 unm 4 COOTBETCTBYET CXEME
pa6otsl JIIT HB B pexxnMe aBTOHOMHOTO reHepaTopa:

U
SS-ZL T_— 29 -%} ]_—

+ + -
YL, iaaasil
M3/ % M M %EM
Q Q
3 U 4 U
ooy | 1] e
t L LT
1} - It | -
MPA SIM MPA %"M
Q Q
Homep oTBeTa Homep pucynka
1 4
2 3
3 2
4 1
Tect Nel9:

YKaxuTe Kakas U3 HUXKENPUBEACHHBIX cxeM 1, 2, 3 win 4 COOTBETCTBYET CXEME
pa6otsr JIIIT HB B pexxnMe nuHaMUYECKOTO TOPMOKEHUS:
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Howmep oTBeTa Homep pucynka
1 4
2 3
3 2
4 1

Tect 20: YkaxuTe Kakas U3 NPUBEICHHBIX HUKE XapakTepucTtuk (puc.l, 2. 3 wim 4)
NPEJICTABIISIET PETYIUPOBOUYHYIO XapaKTEPUCTUKY JBUTATEINS MOCTOSTHHOTO TOKA MPHU
YIPaBJICHUU HAIPSKEHUEM SKOPSI.

-Uarp | +Usp Un

Puc.1 Puc.2
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+U

B

-lk.3 Mk.3 0

-Qo

Puc.3

k3 Mk3 | 'm
u=0 '
U]

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

37

Tect 21: YkaxuTe Kakasi U3 MPUBEICHHBIX HUKE XapakTepuctuk (puc.l, 2. 3 wiu 4)
IOPEACTABISET MEXAaHWYECKYH) XapaKTEPUCTUKY JBHUraTelis IOCTOSHHOI'O TOKAa B
YeThIPEX KBAJAPAHTAX.

Q

B

-lk.3 Mk.3 0

Puc.3

u=0

k3 Mk3 | M

-Usa.1p

Un

+Usap

Puc.2

Puc.4
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HomMmep oTBeTa Homep pucynka
1 Puc.1
2 Puc.2
3 Puc.3
4 Puc.4

Tecr 22: VYkaxutre HoMep (OpPMyINBl pPEryIMpOBOYHONW Xapakrepuctuku Ol
MOCTOSIHHOT'O TOKA C YNPAaBJIsi€MbIM BBIIPSIMUTENEM B IIEM OOMOTKH SIKOPSI.

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

rae U, —HanpsbkeHue, mojiaBaeMoe Ha 0OMOTKY SIKOPSI;

Uq — HanpsKeHne MCTOYHUKA MOCTOSTHHOTO TOKa;

Uy — HampspkeHue (aspl BTOPUYHOM OOMOTKM TpaHC(opmaTopa, IHUTAIOLIErO
yIPaBIIsIEeMbIN BBITIPSIMUTEITh;

D — koadduimeHT 3anoaHeHrs UMIyJIbca HAIMpPSKEHUs, MOJaBaeMOro Ha 0OMOTKY
AKOPS;

R; — conpoTuBieHne 0OMOTKHU SKOPS;

Rsp — pEryJIMpOBOYHOE CONPOTUBIIEHHE, BKIIFOUEHHOE B LIENIb OOMOTKH SIKOPS;

l;— Tok OOMOTKHM SKOpS;

0L — YTOJI peryIupoBaHus;

Kex — KO3 humeHT mpeodpa3oBaHus CXEMBI.

Homep oTBeTa Homep ¢dopmyiinbl
1 1
2 2
3 3
4 4

Tect 23: VYkaxure HOMEp (QOPMYINBI pPETYIMPOBOYHON Xapakrtepuctuku Ol
MOCTOSIHHOTO TOKa C HIMPOTHO — WMITYJIbCHBIM TIPEe0Opa3oBaTeieM HANpPsDKCHUS B
ey 0OMOTKH SIKOPS P HECUMMETPUIHOM CIIOCO0€ YIpaBICHUS.
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U, =k,U,, cosa; (1)
U, =U,D; (2)
U, =U,(1-2D); (3)
U, =U,-L(R+R,), (4)

rae U, —HanpsbkeHue, nojiaBaeMoe Ha 0OMOTKY SIKODSI;

Uq — Hanpsi>keHre NCTOYHMKA MOCTOSTHHOTO TOKA;

Uy — Hampspkenue (a3pl BTOPUYHOM OOMOTKM TpaHc(hopmaTopa, MNUTAOLIETO
yIPaBIIsieMbIi BBITPSIMUTEb;

D — ko3 uimeHT 3anodHeHrs UMIYJIbca HAIMpPsKEHUs, MOJaBaeMOro Ha OOMOTKY
AKOPS;

Ry — conpoTuBieHrne 0OMOTKHU SAKOPS;

Rs.p — pEryJIMpOBOYHOE COMPOTUBIICHNE, BKIIIOUEHHOE B LIENTb OOMOTKH SIKOPS;

|, — TOK OOMOTKH SIKODS;

0. — YrOJ1 peryaupoBaHus;

Kex — K03 punmeHT mpeoOpa3oBaHUs CXEMBI.

HomMmep oTBeTa Homep ¢opmyJisl
1 1
2 2
3 3
4 4

Tect 24: VYxkaxute HOMep GOPMYIBI pEryJIupoBOYHON xapakrtepuctuku Ol
MOCTOSIHHOTO TOKa C HIMPOTHO — UMITYJIBCHBIM MpeoOpa3oBaTesieM HamNpsKeHUs B
1Ienu OOMOTKH SIKOPS TPH CUMMETPUYHOM CITOCO0E yIpaBIICHUS.

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

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

Uy — HanpsbKeHre NCTOYHUKA MTOCTOSTHHOTO TOKA;

Uy — HampspkeHue (a3pl BTOPUYHOM OOMOTKM TpaHCpopMmaTopa, ITHUTAIOIIErO
VIPABISIEMBINA BBITIPSIMUATETb;

D — koaddumnmeHT 3anoaHeHns UMITyJIbca HAIMPSHKEHUS, MOJaBaeMOro Ha OOMOTKY
SKOPS;

Ry — conpoTuBIeHNE OOMOTKH SIKOPSI;

Rsp — peryupoOBOYHOE COMPOTUBIICHHE, BKIIIOUEHHOE B LIENTb OOMOTKH SIKOPS;
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|, — TOK 0OMOTKH SIKOPS;
0L — YIOJI peryIMpOBaHus;
Kex — K03 pummeHT mpeoOpa3zoBaHUs CXEMBI.

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

Tecr 25: VYkaxure HoMep (OpPMYINbl pPEryaupoOBOYHONW Xapakrepuctuku Ol
MNOCTOSIHHOTO TOKa IIPH PEryJIUPOBAHUH CONPOTUBIICHUS LIS OOMOTKH SIKOPS
U, =k,U,, cosa; (1)

U, =U,D; )
U,=U,(-2D); ®)
U,=U, - LR +R,), 4)

rae U, —HanpsbkeHue, 11oj1aBacMoe Ha 0OMOTKY SIKOPSI;

Uy — HanpsbKkeHre NCTOYHMKA MTOCTOSTHHOTO TOKa,;

U,y — HampspkeHue ¢a3pl BTOPUYHOM OOMOTKM TpaHcopMaropa, MHTAIOMIETO
yIIPaBJISIEMBIN BBITIPSIMUTEITh;

D — xo3ddunuent 3anolHEeHUs] UMITYJIbCa HANPSDHKEHHSI, 1101aBaéMOT0 Ha OOMOTKY
SKOPS;

R4 — conmpoTuBiIeHHEe 0OMOTKHU SKOPS;

Ryp — PEryJIMpoBOYHOE CONPOTHBIIEHUE, BKIIFOYEHHOE B IIEMTb OOMOTKH SIKOPSI;

l,— TOK OOMOTKH SKOPS;

0L — YTOJI pETYIHPOBaHWS;

Kex — KO3 huiimeHT mpeodpa3oBaHus CXEMBI.

Homep oTBeTa Homep ¢dopmyiinbl
1 1
2 2
3 3
4 4

Tect 26:

Yxkaxute Homep Gopmyinsl (1, 2, 3 unm 4), nepenarounoit GpyHkmuu ckopoctHOro 11
MIOCTOSIHHOTO TOKa IO YIPABISIOIIEMY BO3JEHCTBHE C YUYETOM 3JIEKTPOMArHUTHIX
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IIEPEXOHBIX MPOLECCOB MPHU YCIOBUH, YTO BBIXOJHOM KOOPIMHATOW SIBISETCS
YTJIOBAsi CKOPOCTh BpAIlCHUS IBUTATEIIS.

Q(p) K,
WS (p) = = . 1
(p) Uﬂ(p) TMT3p2+TMp+1 ( )
Q K (T p+l
W (=20 KulTprl) @
Q k
Wy (=) _Ku_ ©
U,(p) Tptl
Q K
Wi _ K (4)
rIe:
1‘(M=R;[/(Ce(l))2 - K03 HUIMEHT TIepeavn IBUTATEIIS 10 BO3MYIICHUIO;
ku=1/ke=1/(C.®) — xodpbuIMEHT mepeqadyd JBUTATEIS 10  YIPABISIOMIEMY
BO3JCHCTBHIO;

Ty =J4R4/ (Ce®)? —snekTpoMexaHnueckas NocTosiHHAs BpeMenu DII;
T, =L4/R, — snekTpomMaruuTHas moctostHHast Bpemenu JI1.

Homep oTBeTa Homep ¢dopmyiinbl
1 1
2 2
3 3
4 4

Tect 27:

VYxaxure Homep dopmynsl (1, 2, 3 wumm 4), nepemarouHoit ¢ynkuuu Ol
MOCTOSSHHOTO TOKa 110 BO3MYIIEHHIO (10 MOMEHTY JABUTatens) Oe3 ydera
AIIEKTPOMArHUTBIX TMEPEXOJHBIX TMPOIECCOB TPH YCIOBUH, YTO BBIXOJHOU
KOOPJIMHATOM SIBJISIETCS yII0Basi CKOPOCTh BPAICHUS JBUTATEIIS.

y _ Q(p) _ kU
W (p) = U, (p) B TMT3p2+TMp+1' D

Q) __ K ,Tpth

W2 (p)= = :

2)
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Q) __ky

y —
W2 (p) 0@ Tp 3)
T e L @

M, () T,ptl

rje:
K\=Ry/(C.®)? - k02 PUIMEHT nepeaun BUraTels 10 BO3MYIICHUIO;
ku=1/ke=1/(Cc®) — xo3pUIMEHT mepeaadyd JBUTATEIS 10  YIPABISIOMIEMY
BO3JICHCTBUIO;

T =J;R4/ (Ce®)? —dnekTpoMexaHuuecKas IOCTOSHHAs BpeMeHu DII;
T, =L4/R,; — anekTpomaruuTHas noctosiHaast Bpemenu JI1.

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

Texer 28: Ykaxure Homep ¢popmyinsl (1, 2, 3 unm 4), nepenarounort pynkuuu I
MOCTOSIHHOTO TOKa MO BO3MYIIEHHIO (IO MOMEHTY JBHUTaTelsl) € y4eToM
NIEKTPOMAarHUTBIX IEPEXOJHBIX IPOLUECCOB IIPU  YCIOBUH, YTO BBIXOJHOU
KOOPJMHATOMN SIBJISIETCS YIJIOBAsi CKOPOCTh BPAIlCHMsI JIBUTATEIIs.

Q(p) Ky
W (p) = = . 1
(p) Uﬂ (p) TMT3p2+TMp+1 ( )
Q K (T p+1
w20 KA @)
Q k
W (=) _Ku_ ©
U,(p) T,ptl
Q K
Wi _ K (4)
re:
Ku=Ry/(C®)? - k03 ULHEHT NepeJayn ABUraTels N0 BO3MYLICHUIO;
ku=1/ke=1/(Cc®) — xodpuIMeHT mepeqadyd JBUTATEIS TI0  YIPABISIOMEMY
BO3JICHCTBHIO;
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T =J;R4/ (Ce®)? —dnekTpoMexaHuuecKas IIOCTOSHHAs BpeMeHu DI1;
T, =L4/R,; — anekTpomarauTHas noctosiHaas Bpemenu JI1.

HomMmep oTBeTa HomMmep ¢popmyibl
1 1
2 2
3 3
4 4

Tect 29: Vkaxure Homep popmynsl (1, 2, 3 wiu 4), nepegatounoit ¢pynkiuu 1
MIOCTOSTHHOTO TOKa MO YIPaBISIONIEMY BO3JACHCTBUIO 0€3 ydeTa AJIEKTPOMArHUTHIX
NEPEXOHBIX TMPOIECCOB MPU YCIOBUU, YTO BBIXOJHOM KOOPIMHATOU SIBISETCS
yIJ0Basi CKOPOCTh BPAIICHUS TBUTATEIIS.

Q(p) Ky
W (p) = = . 1
P 0 e T T v
Q K (T pt+1
w8 - _FLC) @)
Q k
W (=) _Ku_ ©
U,(p) T,ptl
Q K
W0 K @
roe: H
K\=Ry/(C.®)? - k02(hPUIMEHT Nepe1aun ABUraTes 10 BO3MYIIEHHUIO;
ku=1/ke=1/(C.®) — xo3pduireHT mepegadyd ABUTATEIS 10  YIPABISIOMIEMY
BO3JICHCTBHUIO;

T =J;R4/(Ce®)? —snekTpoMexaHnueckas IOCTOSHHAs BpeMeHu DII;
T, =L4/R, — anekTpomarauTHas mocrostHaas Bpemenu JI1.

Homep oTrBeTa Homep ¢opmy.isl
1 1
2 2
3 3
4 4

Tect 30: Ykaxute HOMep Gopmyinsl (1, 2, 3 unu 4), nepenarounoit pynkruu D11
MOCTOSIHHOTO TOKa MO YTMPAaBIAIOUIEMY BO3/IEHCTBUE C YUETOM AJIEKTPOMArHUTHIX
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MEPEXOAHBIX MPOIECCOB MPHU YCIOBUHU, YTO BBIXOJHOW KOOPAMHATOW SIBIACTCS
yroJ HOBOPOTA BaJIa IBUTATEIIS

WY (o1 0@ _ Ky
We ()= U,(p) (T,T,p>+T p+1)p M

W oy 20 KTptD) .
M(p) (T,T,p+T,pt1)p
Y(p)_ o) _  ky . 3)
U, (T,p+Dp’
W(PB (p)= o(p) _ K, . (4)
M(p) (T, ptD)p
rIe:
1‘(M=R;[/(Ce(l))2 - K03 HUIMEHT TIepeavn IBUTATEIIS 10 BO3MYIICHUIO;
ku=1/ke=1/(Cc®) — kO3pUIMEHT Tepeaaynd JBUTATENS IO  YIPABISIOMIEMY
BO3JICHCTBUIO;

Ty =J4R,/(Ce®)? —dnexTpoMexaHuuecKas OCTOsTHHAs BpeMeHu JII;
T, =L4/R, — snekTpomMaruuTHas moctostHHast Bpemenu JI1.

Howmep oTBeTa Homep ¢dopmyisl
1 1
2 2
3 3
4 4

Tect31: Vkaxute HomMep dbopmynsl (1, 2, 3 unu 4), nepenarounort pynkuuu D11
MIOCTOSTHHOTO TOKa I10 YIPAaBISIONMIEMY BO3ZCHCTBHE 0€3 ydeTa DJIEKTPOMArHUTBIX
NIEPEXOAHBIX TPOIECCOB MPH YCIOBHH, YTO BBIXOJAHOW KOOPIAMHATOHN SIBISETCS Yrodl
MOBOPOTA Baja JIBUTATENs

WY o(p) _ Ky
We (o= U,(p) (T,T,p>+T p+1)p M

W (p)- o(p) _ K, (Tptl)
M(@p) (T,T,p+T,prD)p’

2)

y _ (P(p) kU . 3
We o) U, (T,p+0)p’ )
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sy 0P _ K|
W o) M(p) (T,p+D)p @

rjae:

Ky=R:/(Cc®)? - k03 PULIHUEHT Nepeadn IBUraTEeNs M0 BO3MYIIEHHUIO;
ku=1/ke=1/(Cc®) — xo3pUIMEHT mnepeaadyd JBUTATEIS 10  YIPABISIOMIEMY
BO3JICHICTBUIO;

T =J;R4/ (Ce®)? —dnekTpoMexaHuuecKas IIOCTOSHHAs BpeMeHu DI1;
T, =L4/R,; — anekTpomaruuTHas noctosiHaas Bpemenu JI1.

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

Tect 32: Vkaxute Homep dopmynsl (1, 2, 3 unu 4), nepenarounoit pyuxuu I
INOCTOSIHHOTO TOKa MO BO3MYIIEHUIO C YYETOM BJEKTPOMATHUTBIX IEPEXOIHBIX
IPOLIECCOB IIPH YCIOBUH, YTO BBIXOJHOW KOOPAMHATOM SBIISETCS yroj NOBOPOTA BaJia
JBUTATENs

VYkaxure Homep Gopmyisl (1, 2, 3 unu 4), nepenaroyHor GyHKIMHA MO3UIIMOHHOTO
OIl MOCTOSIHHOTO TOKa IO BO3MYILEHHIO C YYETOM IEKTPOMAarHUTBIX NMEPEXOAHBIX
IIPOLIECCOB.

WY (o1 0@ _ Ky
We ()= U,(p) (T,T,p>+T p+1)p M

W (p)- o) __ K, (TptD) @)
M(p) (T,I,p+T,p+Dp’
Y(p)_ o) _ kg . 3)
U, (T,p+hp’
W (p)= o(p) _ K, . (@)
M(p) (T,p+Dp
re:
Ku=Ry/(Cc®)? - k03 ULHeHT nepeJaun ABUraTels 0 BO3MYLICHUIO;
ku=1/ke=1/(Cc®) — xodpduIMeHT mnepeaadyd JBUTATEIS TI0  YIPABISIOMEMY
BO3JICHCTBHIO;

T =J4R4/ (Ce®)? —snekTpoMexanuueckas IOCTOsHHAs BpeMeHu DII;
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T, =L4/R,; — anekTpomarauTHas nocrossHaas Bpemenu JI1.

HomMmep oTBeTa HomMmep ¢popmyJibl
1 1
2 2
3 3
4 4

Tect 33: Vkaxute Homep dopmyinsl (1, 2, 3 unmn 4), nepenarounoit pyuknuu I
NOCTOSIHHOTO TOKa MO BO3MYUIEHUIO 0€3 Y4YeT JJIEKTPOMAarHUTBHIX MNEPEeXOIHBIX
IPOLIECCOB IPH YCIOBHUH, YTO BBIXOJIHOW KOOPJAMHATOM SBJSETCS YroJ MOBOPOTa Baja
JBUTATENs

y _ (P(p) kU
We (o= U,(p) (T,T,p%+T, p+1)p M

Wy 20 KT -
M(p) (T,Tp+T,p+1)p
Wq)}’(p): (P(p) — kU : (3)
U,(p) (T,p+Dp
W (p)= o(p) _ K, . (@)
M(p) (T,p+Dp
re:
K\=Ry/(C.®)? - k02(hPUIMEHT Nepe1aun ABUraTes 10 BO3MYIIEHHUIO;
ku=1/ke=1/(C.®) — xo3pbuIMeHT mepesadyd ABUTATEIS 10  YIPABISIOMIEMY
BO3JICHCTBHUIO;

T =J;R4/ (Ce®)? —snekTpoMexaHuueckas IOCTOSHHAs BpeMeHu DII;
T, =L4/R, — anekTpomarauTHas nmocrosiHaas Bpemenu Ol 1.

HomMmep oTrBeTa Homep ¢opmy.isl
1 1
2 2
3 3
4 4

Tect 34:Yxaxute HOmMep dopmynsr (1, 2, 3 wmm 4), mepenatodyHoil GyHKIUN
acuaxpondHoro OIl  mpu ympaBieHMM TIO KaHally HampsbkeHus Oe3 ydera
ANEKTPOMArHUTHIX MEPEXOAHBIX MPOILIECCOB.

46



AQ(p) kK

Wg(p):Aul(p) “Tpel @
y _ Q( p) _ kf
Wa (p) = f(p) Tpil 2)
W pp) _ T.p
Wi (p) =" () Tpil ©)
WY p(p) _ T,p 4
Wy (p) = D) Topil (4)
HomMmep oTBeTa HomMmep ¢popmyibl
1 1
2 2
3 3
4 4
Tecr 35:

47

Ykaxute Homep dhopmyinsl (1, 2, 3 unu 4), nepeaaTouyHoil GyHKIIUA aCHHXPOHHOTO
OIl npu ynpaBiaeHUU MO KaHAIY YacTOThI 0€3 y4yeTa 3JIEKTPOMArHUThIX MEePeXOaHBIX
IPOIIECCOB.

Wg (p) =

Wg (p) =

AQ(p) Kk,
AU,(p) T,p+1

Qp) _ K

f(p) Tp+1

W B(p) T.p

W, (p) = ap) Tp+l (3)

WY B(p) T.p A
W' (p) = D) Tpil 4

1)

(2)
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HomMmep orBeTa HoMmep ¢popmyJibl
1 1

2 2

3 3

4 4

Tect Ne36:

48

Vkaxure Kakas M3 MPUBEAEHHBIX HUXE Xapaktepuctuk (puc.l, 2. 3 wumu 4)
MIPEACTABISAET AJIEKTPOMEXAHUYECKYH XapakTepucTuky OIl IMOCTOSHHOrO TOKa ¢

IMAUPOTHO-UMITYJIbCHBIM

npeobpazoBareieM B

enu

HCCUMMCTPHUYIHBIM CII0COOOM YHOpPaBJICHUA.

=1.0
0.9
0.8

0.7
0.6

05
0.4
03
0.2
01

Wi

y=0

Puc

1

\J

Ia

Puc.3

00OMOTKH

ae>as
arz>ase
OrpaHuuuTenbHas

XapakTepucTtuka

C
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Tect Ne37:

Puc.4
HomMmep oTBeTa Homep pucynka
1 Puc.1
2 Puc.2
3 Puc.3
4 Puc.4

49

VkaxuTe Kakas W3 MPUBEAEHHBIX HUXe Xapaktepuctuk (puc.l, 2. 3 umu 4)
IOPEACTABISAET AJIEKTPOMEXAHUYECKYIO XapakTepUCTUKy OII NMOCTOSHHOrO TOKa ¢

IMAPOTHO-UMITYJIbCHBIM

CUMMCTPUYIHBIM CII0COOOM YHOpPaBJICHUA.

npeoOpa3oBareieM B LENU

Q Q
\L\ =10 \,9\ \ =10
N*\\\ 0 \/\‘\\ 08
T~ \l\
\’@ \ 08 \O-ﬁ\“ | 06
\l\\‘l\ 0.7 \\\\/\ 0.4
\o\o\}\ 06 Ny
| \7\ IJ: 9 \ I,l
T 05 4 ¥=0
[ h—
T 04 \,’ ! 02
oy T —og i
T 03 04
|
\ \/\ \\/\
T 02 06
N T
— 01 T\ 08
.1.0\ -1.0\
y=0 1.0
Puc.l Puc.?2
Q
Q
\,:0“
\ \
A \
A o2>01 \
V\ \
VAN
(RN az>a ld
Vo az>02 ror
\\ 11 \
\\, as>90
| 04>03
‘\ as>a
‘w . P— B
0 o R OrpaHuuuTensHas
XapakTepuctuka

Puc.4

00OMOTKH

C
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Tect Ne38:

HomMmep oTBeTa Homep pucynka
1 Puc.1
2 Puc.2
3 Puc.3
4 Puc.4

50

Vkaxure Kakas W3 MPUBEIEHHBIX HUXe XapakTtepuctuk (puc.l, 2. 3 wumu 4)
MIPEACTABISAET JJIEKTPOMEXaHUUECKYI0 XapakTepucTuky OII mocTOSHHOro Toka ¢ C
YIPaBIsI€MbIM BBIIPSAMHUTENIEM B LENU OOMOTKHU SIKOPsSI C PeKylepaluei SHEpruu B

IMUTAOIIYIO CCTh.

=1.0
0.9
0.8

0.7
0.6

Puc.l

/
Wi

05
0.4
03
0.2
01

y=0

Puc.3

\J

Ia

ag>as
arz>as
OrpaHuyuTensHas

XapakTepucTuka

Puc.4
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HomMmep oTBeTa Homep pucynka
1 Puc.1
2 Puc.2
3 Puc.3
4 Puc.4

Tect Ne39:

Vkaxure Kakas W3 MPUBEIEHHBIX HUXe Xapaktepuctuk (puc.l, 2. 3 wumu 4)
MIPEACTABISAET AJIEKTPOMEXAHUYECKYH XapakTepucTuky OIl IMOCTOSHHOrO TOKa ¢
IMPOTHO-UMITYJIbCHBIM ~ IIpeoOpa3oBaTeieM B LENU  OOMOTKM  SIKOpS €
HECUMMETPHUYHBIM CIIOCOOOM YTpPaBIICHUS.

0 0
\ =1.0 \ =1.0
| \‘\\ro.g [ \\\\ro.s
\, \'
\@\ 08 \Ofﬂ‘\:\ 06
\:'\\\:\i 0.7 \\\h 04
e 0.6 NG 0.2
\:\\1\ | 1, N - L,
—F—
. , .
\\\-o\.s\ 03 \05“\}\ 04
\\\\E 02 \‘\h 06
\10\ 01 \1\0/\ 08
¥=0 1.0
Puc.l Puc.2

|

| 04>03 as>as

| a>ae

|

! OrpaHnunTensHas

0 Xapaktepuctuka

Ia

Puc.4
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HomMmep oTBeTa Homep pucynka
1 Puc.1
2 Puc.2
3 Puc.3
4 Puc.4

5. KoHTpobHBIE U IPAaKTHYECKUE 3a/1a4H / 33aHus 110 auciumuinae (Tadmumna 20)

Tabmuua 20 — [IpumepHbIii TepedeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3aad / 3a1aHuil

No
o/
n

[IpumepHbIil nepedyeHb KOHTPOIbHBIX U MPAKTUUECKUX 3a/1a4 / 3aJaHui

3agaua Nel:

Jlns 3ajaHHOTO  BapWiaHTa 3aja4yu, MPUBEJACHHOTO B Tabiwmie 1, ompeaenute
BpeMs TEPEXO0THOTO Tporiecca ty, 3a KoTopoe cKopocTh D11 u3MeHUTCst 0T Qyay
10 Qyon TIPH 33JIAHHBIX 3HAYCHUSX
- MOMEHTA, Pa3BUBAEMOTO dJIEKTpoABUTATEIEM My,
- MOMEHTA COTIPOTUBIICHUS HArPYy3KH M,;
- MOMEHTA UHEPIIUU Harpy3KH Jo.

ITocne pemeHuss 3agayul  yKOKUTE HOMEP MPABUIBHOTO OTBETA,
IIPUBEJICHHBIN B TaONuUIIe 2, IS 3aIaHHOTO BapUaHTa 3a/1a4H.
Tabmuma 1: BapuanTs! 3amaua Nel.

HcxonHble TaHHBIE

No Bap | Quau Qo M, M. J,
pan/c pan/c Hwm Hwm KIM?2

1 50 100 150 100 2,0

2 0 50 150 100 2,0

3 0 100 150 100 1

4 0 80 100 20 1

5 20 120 200 100 2

6 20 120 200 0 10

7 50 150 150 50 4

8 20 220 100 50 1

9 0 200 150 50 3

10 30 180 250 200 1

11 10 210 170 70 2,5

12 15 115 250 100 1,5

13 25 175 120 20 4,0

14 35 85 50 10 2,4
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15 40 100 110 50 8,0
16 50 70 20 10 1,5
17 60 80 30 10 5
18 70 90 40 20 2,5
19 80 100 50 40 2
20 90 110 60 40 1
21 100 130 75 60 2
22 110 130 85 65 3
23 120 150 90 75 2
24 110 150 100 60 6
25 100 160 110 90 2
26 90 160 130 60 1
27 80 170 150 105 2
28 70 170 170 120 2,5
29 60 180 180 120 2
30 50 180 190 60 1
31 40 170 200 70 2
32 30 170 210 140 2
33 20 160 220 80 3
34 10 160 230 80 2
35 0 150 240 165 3
36 0 130 230 165 1,5
37 0 110 220 110 3
38 0 100 210 160 2
39 0 90 200 110 3
40 0 80 190 150 2
At = Ja (ng _QHal{)
M, —M,

Tabmmma 2. BapranTsl 0TBeTOB K 3a1aun Nel

Neo BapuanTa

Bpewms nepexognoro npouecca, typ, C

3a/1a4M Ne BapuanTa oTBeTa
Bap. Nel | Bap. No2 Bap. Ne3 Bap. Ne4

1 2 3 4 1
2 1 2 3 4
3 1 2 3 4
4 1 2 3 4
3) 1 2 3 4
6 2 3 4 5
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3agaua Ne2

JIns 3aJaHHOrO  BapHWaHTa 3aJayd, MPUBEIAECHHOrO B Tabmuie 1, ompenenute
BpeMs MepexoAaHoro mpoiecca ty,, 3a kotopoe ckopocth D11 causzutcs B N pa3

MPH 33IaHHBIX 3HAYCHUSX:
- HA49aJIbHOT'O 3HAYEHUS CKOPOCTH Qyqaq, PAN/C;
- MOMEHTA, pa3BUBAEMOTO dJIeKTpoaBurareiaem M, Hw;
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- MOMEHTA CONIPOTUBIICHUS Harpy3ku M., Hw;
- MOMEHTa UHEPIUU AIEKTPONpUBoAa Js;
N=Qya0/ Qxon — TUATIA30H CHIDKEHUSI CKOPOCTH BparieHus JI1.

[locne pemenus 3agayd  yKaXUTe HOMEpP MPaBUIBHOTO
NpUBEJICHHBIN B TaOnMIe 2, AJid 33JaHHOTO BApUAHTA 3a]a4H.

- J,Q,..A-N)

At=—"—"— =
(M, -M )N

Tabnuma 1: BapuanTs! 3amaun Ne2.
Hcxonubie naHnHbIe

No N= QHaq M;[ Mc \Ja
Bap | =Quae/ Quon | pan/c Hwm Hwm KIrM?
1 2 300 100 150 2,0
2 3 300 100 200 2,0
3 4 400 100 250 1
4 6 300 150 250 2
5 5 250 50 100 2
6 5 350 100 200 5
7 4 400 100 150 4
8 4 200 100 200 3
9 3 300 150 250 3
10 3 400 250 350 3
11 4 300 50 150 4
12 4 100 70 170 4
13 3 150 100 200 3
14 3 250 100 300 6
15 3 350 150 250 6
16 3 400 200 300 3
17 3 400 50 250 3
18 3,5 350 50 250 4
19 4 400 100 300 2
20 4 500 50 300 4
21 5 450 50 200 5
22 5 450 50 100 5
23 5 350 50 225 5
24 5 300 100 150 3

OTBETAa,
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25 S 200 100 200 3
26 6 600 150 250 3
27 6 600 100 300 3
28 6 600 100 350 3
29 6 600 50 150 5
30 6 600 50 250 5
31 6 600 150 450 6
32 6 600 150 500 7
33 / 450 50 200 7
34 / 350 100 275 7
35 / 350 100 450 7
36 / 350 20 90 7
37 / 350 40 215 7
38 6 350 50 400 6

\

Tab6aua 2. Ba

MaHTBI OTBETOB K 3agade No2

Ne BapuanTa

Bpewms nepexoaHoro npouecca, by, C

3a7a4u Ne BapuanTa orBeTa
Bap. Nel | Bap. Ne2 Bap. Ne3 Bap. Ne4

1 6 4 2 1
2 1 2 3 4
3 1 2 3 4
4 2 4 3 6
S 2 4 6 8
6 8 10 14 16
7 20 24 26 30
8 1,5 3 4,5 3,5
9 1 2 3 4
10 2 4 6 8
11 8 9 10 12
12 1 2 3 4
13 1 2 3 4
14 4 3) 6 7
15 8 10 12 14
16 4 6 8 10
17 3 4 5 6
18 2 3 4 5
19 2 3 4 6
20 3 4 3) 6
21 2 12 14 16
22 10 16 26 36
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23 4 6 8 10
24 8 10 18 20
25 3 4 5 6
26 16 20 26 36
27 6 7 7,5 8
28 3 4 6 8
29 15 20 22 25
30 12,5 15 16 20
31 8 10 12 14
32 7 9 10 11
33 12 14 16 18
34 12 14 15 16
35 5 6 7 8
36 3 30 35 40
37 6 8 10 12
38 3 4 5 6
3agaualNe3:

Jlnist 3ajaHHOTO BapUaHTa 3a/1auu, IPUBEJACHHOIO B Tadnuie 1, onpenenure:

- HOMUHAJIbHBII1 MOMEHT JABUTATEJISI TOCTOSSHHOTO Toka My, Hwm;

- TOK SIKOPSI IIPH IIPSIMOM ITYCKE JIBUTATEII IOCTOSHHOTO TOKA B XOA lyn, A;

- K03(hPUIMEHT MOMEHTA IBUTATEIS IIOCTOSTHHOTO TOKa Ky, HM/A;

- MOMEHT JABUTATENs IpU OpsiMoM niycke M ,, Hm;

- 3HaU€HHUE COMPOTUBIECHUS Rj;, BKIIOYEHHE KOTOPOTO B ILIETlb OOMOTKHU SIKOPS,
o0ecreyuT BeIUYMHY IYCKOBOTO TOKa pPAaBHYI JBOMHOMY 3HAYEHHIO
HOMUHAJILHOTO TOKA SIKOPS;

- 3JIEKTPOMEXAHUUYECKYIO MOCTOSTHHYIO0 BpeMeHU DI mocTositHHOTO TOKa Ty, C;

- 3JIEKTPOMAarHuTHYI0 NOCTOAHHYI0 BpeMmeHu D11 noctosHHOoro Toka 75, C;

- BpeMsl IIEPEXOIHOr0 mpolecca npsamoro mycka I noctostHHOTO TOKA t)) 11, C.

ITocne pemeHuss 3agayul  yKOKUTE HOMEP TPaBUIBHOIO OTBETA,
PUBECHHBIN B TabuIIe 2, U1 33JaHHOTO BapyaHTa 3aJ1auHu.
Ta6muma 1: BapuanTs! 3amaun Ne3.
Hcxonuble naHHBIC

No PN Us I Rs Q Jp Ls

Bap | Br B A Om par/c | krm? I

1 100 110 2 55 100 0,001 0,055

2 150 60 4 15 150 0,002 0,03

3 200 110 2,5 5 200 0,003 0,05

4 250 110 3 5 100 0,004 0,1
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5 300 220 |2 10 150  [0,005 0,2
6 110 110 [15 5 220 [0,006 |01
7 140 60 3 3 280 |0,007 [0,03
8 180 80 3 4 180 [0,008 |0,04
9 220 110 |3 5 220 [0,009 [0,05
10 [240 220 |15 10 240 |0,001 |01
11 [ 250 60 5 1,5 250 0,002 [0,015
12 [270 80 4 2 270 [0,003  [0,02
13 [ 280 100 [35 5 280 0,004 [0,05
14 [300 110 [35 5 300 [0,005 [0,08
15 [320 140 [3,0 7 320 [0,006 |0,07
16 | 370 160 [25 5 185 0,007 [0,05
17 [380 180  [25 6 190 [0,008 |0,06
18 [ 400 200 |25 10 200 [0,009 |01
19 [420 220 |25 11 210 [001 o011
20 [ 440 60 9,0 1 220 [0,02  [0,01
21 [ 460 80 8,0 2 115 0,03 [0,02
22 | 480 100 [55 2 120|004  [0,02
23 | 500 110 |50 2 100  |0,05 |0,02
24 520 120 [50 3 130 [0,06  |0,06
25 | 540 150  [4,0 3 180  [0,07  [0,06
26 | 560 160 |40 4 140 (0,08  [0,08
27 580 180 [4,0 6 145 009 [006
28 | 600 200 |40 5 150 |00l |01
29 |620 220 |40 5 155 002 |01
30 |640 200 |40 5 160  [0,03  [0,05
31 | 660 180 |50 3 110 (0,04 [0,06
32 [680 160 [8,0 4 170 (0,05 |08
33 [ 700 140 [7,0 2 200 [006 |04
34 720 110 [8,0 1,1 180  [0,07 [0,22
35 | 740 90 10 1 185 008 |01
36 | 760 70 14 05 190 [0,09  [0,05
37 780 50 20 025 [390 001 [0,025
38 800 220 |5 4 200|002 [012
39 820 200 |50 4 205 0,032 (0,2
40 [840 180 [6,0 3 210|004 |03
41 | 860 150 [6,0 2,5 215 005 [025
422|880 140 [7,0 2,0 220 006 |02
43 900 110 [9,0 1,0 225 007 |01
44 930 150 | 9,0 2,0 310 |002 |02
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145 940 1180  |6,0 12,0 1235|004 [02 |

OCHOBHBIE pacUeTHbIE COOTHOILICHUS JJIs PEIICHHS 3aJauH:
MN=PN/QN;  Lin=Uan/Ry; Ku=Mn/lan=Ke; M= Ky Ly,
Ron=Ua/(2 Iin)- Ry, Tw=JRu/ky?, To=L4/Ry; tyn=3T\.
BapuanTsl 0TBeTOB K 3a1a4u Ne3

Ta6nuia 2. BapuanTtel 0TBETOB K 3aga4u Ne3

Ne Bap || Ne Bap [TapameTpsl
3amaun florBeta | My o | My Ky Ruu Tu T, ton
Hm | A Hwm Hm/A | Om c c Cc
4 5 6 7 8 9 10
20 |10 0,5 22 0,022 | 0,01 |0,0664
10 |5 0,5 12 0,030 |0,01 |0,12¢
24 |12 0,5 24 0,033 | 0,02 | 0,064
5 12 |6 0,5 20 0,021 | 0,03 | 0,046

40 |20 0,5 4 0,040 (0,01 |0,12

40 |10 025 |6 0,048 0,02 |0,144
10 |5 0,5 12 0,030 0,01 |0,12€
24 |12 0,5 24 0,033 |0,02 | 0,066

40 |20 0,5 4 0,040 (0,01 |0,12
24 |12 0,5 24 0,033 |0,02 | 0,066
22 |88 0,4 17 0,093 0,01 |0,281
20 |12 0,6 14 0,050 |0,02 |0,15C

40 |20 0,5 4 0,040 [0,01 |0,12
24 |12 0,5 24 0,033 |0,02 | 0,066

10 |5 0,5 12 0,030 0,01 |0,12€
5 |50 [41,666 0,833 | 13,33 [ 0,029 |0.02 |0.087%
10 |5 0,5 12 0,030 0,01 |0,12€
24 |12 0,5 24 0,033 |0,02 | 0,066
10 |5 0,5 12 0,030 0,01 |0,12€

WINRFPEPRIWOINEFEPREPR ONRPERWOINIPIRWOINEPRIWINEFERIN

30 |30 1,0 45 0,06 [0,02 |0,15

40 |20 0,5 4 0,040 (0,01 |0,12
20 |14 0,7 30 0,220 |0,012|0,81
22 7,333 |0,333 | 31,66 | 0,270 |0,012 0,81

ololRrIvivE IR (RN R IRIRIR N R RrIR RN R lw

a1|on
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24 |12 05 [24 10,033 [0,02 [0,06f
80 |40 0,5 10 |02 [0,05 |[0,36
5 |20 [14 07 |30 [0,220 [0,012]0,81]
40 |10 025 |8 0,096 |0,01 |0,288
40 |20 05 |4 0,040 [0,01 ]0,12
5 |20 [14 07 |30 [0,220 [0,012]0,81]
20 |5 025 |75 [032 [0,01 [096]]
24 |12 05 |24 10,033 [0,02 |0,06f
5 |20 [14 07 |30 ]0,220 [0,012]0,81
22 |55 0,25 |8,75 |04 0,016 | 1,2 |]
24 |12 05 |24 10,033 [0,02 |0,066]
10 |5 0,5 12 /0,030 |0,01 [0,120
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1 2 |10 |5 05 |12 0,030 |0,01 |0,12d
2 2 |32 [256 |08 |27 |0,054 |00l |0,167
3 2 30 |24 08 |25 0024 0,02 |0,150
4 05 |20 |14 07 |30 0,220 |0,012 0,81
1 2
2 2
3 2
4 0
1 5
2 2
3 2
4 2
2 3 |4 /5 6 |7 18 19 10 ||

WP WO PRPIWRPJOWIOITOIRIRAR|RIWIRFREININDINDWENINDINW

40 |20 05 |4 0,040 [0,01 ]0,12
50 |40 08 |20 [008 [0,01 [024]]
50 |50 1,0 23 |01 0,01 [0,2 |]
80 |40 0,5 10 [0412 [0,05 [0,36
40 120 05 |4 0,040 [0,01 ]0,12
80 |40 0,5 10 [012 |0,05 [0,36]]
55 |44 0,8 9 0,156 |0,01 |0,468]
20 |10 05 |50 [022 [0,02 |0,66
50 |40 08 |20 [0,08 [0,01 [0,24
40 |32 08 |9 0,281 |0,02 |0,843
80 |40 0,5 10 |02 [0,05 |0,36
20 |10 05 |50 [022 [0,02 |0,66
50 [375 0,75 [1575/0,373 |0,02 |1,119
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2 5 |50 |40 08 |20 |0,08 0,01l |04
3 3 |80 |40 05 |10 |0,12 |0,05 |0,36
4 4 [20 |10 05 |50 |022 |0,02 |0,66
1 4
2 5
3 3
4 4
1 4
2 4
3 4
4 3
1 4
2 3
3 4
4 4
2 |3 4 |5 |6 17 8 19 ]10 ||

1 4
2 4

3 4

4 3

1 4

2 4

3 3

4 4

1 4 50 |40 0,8 12 0,120 [0,02 ]0,36
2 3 80 |40 0,5 10 [012 [0,05 [0,36]]
3 4 20 |10 05 |50 |022 [0,02 |0,66]]
4 6 60 |72 1.2 15 [0,083 [0,02 [0,25
1 4 50 |40 0,8 12 0,120 [0,02 ]0,36
2 3 80 |40 0,5 10 [012 [0,05 [0,36]]
3 4 40 |20 0,5 6 0,8 02 |0,24]]
4 4 20 |10 05 |50 [022 [0,02 |0,66
1 4 50 |40 0,8 12 0,120 0,02 ]0,36
2 3 80 |40 0,5 10 [012 ]0,05 [0,36]]
3 4 20 |10 05 |50 [022 [0,02 |0,66
4 35 |70 |35 05 |8 048 |02 [1,44
1 4,0 [100 |50 05 [5775]0,308 [0,2 [0,924
2 3 80 |40 0,5 10 |02 [0,05 |0,36
3 4 20 |10 05 |50 |022 [0,02 |0,66
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1 3

2 4

3 4

4 4

1 3 80 140 0,5 10 0,12 0,05 |0,36
2 4 20 |10 0,5 50 10,22 0,02 | 0,66
3 4 60 |40 0,666 |12 0,27 0,1 ]081
4 4 80 |40 0,5 15 0,16 0,15 [0,48
1 1 40 |20 0,5 4 0,040 [0,01 |0,12
2 2 60 |20 0,333 |10 1,125 [0,1 |3,375}
3 3 80 40 0,5 10 0,12 0,05 |0,36 |
4 2 30 |24 0,8 25 0,024 10,02 |0,15C
1 4 70 |35 0,5 6,75 0,48 0,1 1,44
2 4 20 |10 0,5 50 10,22 0,02 [0,66 ]}
3 3 80 |40 0,5 10 0,12 0,05 [0,36]}
4 4 80 |40 0,5 15 0,16 0,15 [0,48
1 3

2 4

3 4

4 4
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1 3
2 4
3 3
4 4
1 4
2 3
3 4
4 4

10.5. Meronnveckne MaTepualbl, OMPEICISIONINE TMPOLEAYPhl OLECHUBAHHUS 3HAHWUW, yYMEHHMH,
HAaBbIKOB U / WJIM OIBITA JESATEIbHOCTH, XapaKTEPU3YIOIINX dTanbl (POPMUPOBAHUS KOMIETEHIIUH,
coaepxarcs B [lonoxeHnsax «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTALINU
cryaeHtoB ['VAII, oOywatomuxcs 1mo mporpamMMaM BbIciiero oOpazoBaHusi» U «O MOAYIBHO-
PEUTHHIOBOM crcTeMe OLIEHKU KayecTBa yueOHOM paboThl cTyneHToB B 'Y All».

11. MeToau4yeckue yKa3aHus JJisl 00y4aloUUXCsl O OCBOCHUIO TUCHMILTUHBI

Lenbio AUCUUIIINHBI SBISETCS — MOJyYeHHE CTYAICHTaMU HEOOXOIUMbIX 3HAHHH, yMEHUN U
HABBIKOB TI0 COBPEMEHHOMY 3JIEKTPHUUYECKOMY IMPUBOJY, YTO IMO3BOJMUT UM YCIHEIIHO PelIaTh
TEOPETUYECKUE U MPAKTUUECKHE 3a/1a4H B UX MpodeccuoHanbHO AedareabHocTu. OOyuaronuecs
JOJI’KHBI OCBOUTH AUCHUIUIMHY Ha YPOBHE, MO3BOJISIONIEM UM OPUEHTUPOBATHCS B CXEMHBIX
PELICHUAX, MATeMaTHYECKIUX MOJIEIISIX, CBOMCTBAaX M XapaKTEPUCTUKAX JIEKTPOIPUBOJIOB
MIOCTOSIHHOTO U [IEPEMEHHOT'0 TOKa.

11.1.MeToauyeckue YyKa3aHusi I OOyYAIOIIMXCA IO OCBOEHHI0 JEKIIMOHHOTO
MaTepuasa

npuBeneHbl B «MeToaM4yecKHX  YKa3aHHSIX 10 U3YYeHUI0 HCHUIJIHHBI
«JIeKTPpUYECKUIT NMPHUBOA», Pa3MEIIEHHBIX Ha JJIGKTPOHHOM pecypce kad. Ne32, a Ttakke B
yuebnbIx nmocobusx [1], [2], [3], [4], [5], [6

OcHOBHOE Ha3Ha4yeHHE JIEKIIMOHHOIO MaTepuana — JIOTMYECKH CTpPOIHOE, CHCTEeMHOE,
riry0oKoe M SICHO€ U3JI0’KeHHe yuyeOHoro matepuana. HazHaueHue cOBpeMEHHOM JIeKIIMK B paMKax
JUCLUMIUIMHBL HE B TOM, 4YTOOBl NOJY4YUTh BCIO MH(MOpMAIUI0 MO TeMe, a B OCBOCHUHU
(byHIaMEHTaJIbHBIX IPOOJIEM AUCHUILIMHBI, METOJ0B HAyYHOI'O NMO3HAHMS, HOBEHIINX JJOCTH)KEHUI
HayyHOH Mblciid. B ydeOHOM  mpouecce  JIeKIMsS — BBIIOJHSET  METOJI0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 M HMH(OPMAIMOHHYIO0 (QYHKUMU. JIeKIus packpblBaeT NOHATHHMHBIN amnmapar
KOHKPETHOW o6nacTu 3HaHusA, €€ NpoOieMbl, JaeT LeNbHOE MpPEACTaBICHHUE O JAUCLMILIMHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMHU AUCHUILUTHHAMU.

IInaHupyeMbl pe3yabTaThl IPU OCBOCHUHU 00yYaOIMMCs JEKIIMOHHOTO MaTeprana:
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— IIOJIy4CHHME COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YPOBEHb
KOTOPBIX ONPENEIAETCS UEIEBOM YCTAHOBKOW K KaXK/I0 KOHKPETHON TEME;

— TOJy4EHME OIIbITa TBOPUYECKOM pabOThl COBMECTHO C IPENOIaBATENIEM;

— pa3BuTHEe MNPO(ECCHOHANBHO—AEIOBBIX KadecTB, JIIOOBM K TMpeAMETy |
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIIICHUS.

— TOSIBJICHHE HEOOXOIMMOTO HHTEpeca, HE0OX0IMMOTO ISl CAMOCTOSITENIBHON pabOTHI;

— IIOJIy4€HHME 3HAHMM O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH M TEXHUKHM U O
MPOTHO3€ UX PA3BUTH HA OJMHKaNIIIE TOIbI;

— HayduTCsd METOJIMYEecKH 00pabarbiBaTh Marepuall (BBIAENATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOJUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPSTh HMX B  Pa3jIMYHbBIX
(bopmynHpoBKax);

— TIOJYYeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOUMBIX TEPMHUHOB M MIOHATHIA.

11.2. Meroanyeckue yKa3aHUsl VISl OOy4AOIMIMXCS MO MPOXOKIEHUIO J1a0OPATOPHBIX
paGor npuBeneHbl B «MeTogu4ecKuX yKa3aHHSIX MO0 H3YYEHHI0O JMCUMILIMHBI
«JIeKTpUYecKMii TMPUBOI», Pa3MEIICHHbIX Ha 3JIEKTPOHHOM pecypce kad. Ne32, a rtaxkxke B
y4€OHBIX MMOCOOUAX B y4eOHO-MeTOInYecKux mocoousix [3], [4], [5]

B xoze BbinmosHeHus 1a00paTopHbIX padoTa 00yJaromuiics JOHKEH YrilyOuTh U 3aKpenuTh
3HAHMUSI, IPAKTUUYECKHE HABBIKU, OBJIAJETh COBPEMEHHON METOAMKON M TEXHUKON IKCIEpUMEHTa B
COOTBETCTBUM C  KBaNU(UKALMOHHOW  XapaKTEpUCTUKOM  oOydaromierocs. BsimonHeHnue
1abopaTopHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacuyeTHO-aHATUTUYECKOU
4acTel U KOHTPOJIBHBIX MEPONIPUSTHM.

Boinonnenue naboparopHbIX paboT oO0ydaromMMcsl SIBISETCS HEOTHEMJIEMOW YacThIO
U3y4YeHMs] JUCLUIUIMHBI, OINpenenseMod ydeOHbIM IUIAHOM W OTHOCUTCS K CpEACTBaM,
o0ecrneynBaroIUM pelIeHNe CIeyIOUIMX OCHOBHBIX 337a4 Y 00y4arolerocs:

— TIpHOOpETeHHE HABBIKOB MCCJIEJOBAHUS IPOLECCOB, SBIEHUH U OOBEKTOB,

M3Y4aeMbIX B paMKax JaHHOW JUCLIUILIMHBL,

— 3aKpCIUICHUEC, PAa3BUTHC W ACTAIM3alUd TCOPCTUUYCCKUX 3H3HPII>1, IMOJIYYCHHBIX Ha
JICKIIMAX,

— TOJy4eHHe HOBOM MH(OpMAINK 110 U3ydaeMOW JUCIUILINHE;

— TMpHOOpPETCHHWE  HABBIKOB  CaMOCTOSATENBHOW  paboThl ¢ J1a0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aganne U TPeOOBAHUA K NPOBEICHUIO J1a00PATOPHBIX PA0OT NPHUBEAEHBbI
y4eOHO-MeTouueckux mocoousix [3], [4] u [5],

CrtpykTtypa u ¢popma oT4eTa 0 J1a00paTOpHON padoTe NpUBEAEHbI
B MCTOJIMYECKHMX YKa3aHUAX K BBITOJHEHHUIO JabopaTtopHbix padort [3], [4]. u [5],

TpeboBanusi kK 0)OpMIIEHUIO 0TYETA 0 JIAOOPATOPHOI padoTe NMPUBeEIEHbI
B MCTOJIMYECKHMX YKa3aHUAX K BBIOJHEHHUIO JabopaTtopHbix padort [3], [4]. u [5],
11.3. Meroauyeckue YKa3aHuUsl JIJsl OOYyYAIOIIMXCHA IO MPOXOKAEHHIO CAMOCTOATEIbHOM
pabdorbl mnpuBeneHbl B «MeTOAMYECKHMX YKA3aHUSIX MO HM3YYECHUI0 JHCHMILIMHBI
«JJIeKTpUYeCKHii MPUBOI», pPa3MEIIEHHBIX Ha AJNEKTPOHHOM pecypce kad. Ne32, a Takxke B
yueOHbIX mocobusx [1], [2], [6].
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B xo0/e BBITIONHEHUS CaMOCTOSATEIbHONW pabOThl, OOYUYAIONIUIICS BBIMOIHSIET PadoOTy IO
3aJJaHUI0O U TIPH METOJMYECKOM PYKOBOJCTBE IpPENoiaBaress, HO 0e3 ero HernoCpeJCTBEHHOTO
y4acTHsl.

Jiis oOydaromuxcs MO 3a09HOM Qopme OOydeHHs, CaMOCTOSITENbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mpomecce BBIOJHEHHS CaMOCTOSTENBHON paboThl, y oOyuaromerocs QopMmupyercs
1esecoodpa3Hoe IIaHupoBaHHE pabodero BpeMeHH, KOTOPOE TMO3BOJISIET UM Pa3BUBATh YMEHHS H
HAaBBIKH B YCBOCHHUU W CUCTEMATH3AIMH MPHOOPETaEMBIX 3HAHHI, 00€CTICUnBAET BBICOKHH YPOBEHb
YCIIEBaEMOCTH B MEPHO/I OOYUSHHSI, TOMOTAET MOJIYYUTh HABBIKH MOBBIIICHHUS MTPO(HECCHOHATBEHOTO
YPOBHSL.

MetonuyeckumM ~ MarepualiaMu, HAIpaBIAIOLIMMH  CAMOCTOSTENBHYIO  paboTy
00yJarOIINXCsl SIBJISIOTCS:

— y4eOHO-METOMYECKUI MaTepual o AUCUUILINHE [6];

11.4.MeToauyeckne yKazaHusi JJs 00y4YAIOUIUXCH MO NPOXOKIEHUIO TEKYLIEro KOHTPOJS
ycneBaeMoCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJIb KauyecTBA 3HAHUM
oOyuarouuxcs, OCYLIECTBISIEMOIO B TEUYEHHE CEMECTpa C LEJIbI0 OIEHUBAHHUS XOJa OCBOEHHS
JTUCIUIUIAHBIL.

Texymuit KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCA B TEUEHUE CEMECTpa C HCIOJIb30BAHHEM

TECTOBBIX BOIPOCOB (Tabs.18) M OIEHKM BBHIMOIHEHUS JTa0OPATOPHBIX pPabOT, 3aALIUTHI

OTYETOB, PELLIEHUH 33/1a4 Ha MPAKTUYECKUX 3aHIATUSIX. B KOoHIE ceMecTpa Mo pe3yiabTaTam

TEKYILEro KOHTPOJISI BBICTABIISETCS OLIEHKA, KOTOpas YYHUTHIBA€TCA MPU BBICTABICHUU

OILICHKH I10 Pe3yJIbTaTaM IPOMEXYTOUYHOM aTTECTALMH.

11.6.MeToauyeckne YyKa3aHUsl Ui OOYyYAIOIIMXCA IO NPOXO:KIEHHIO TNPOMEKYTOUYHOI
aTTecTaluu.

[Tpomexxyrounas aTTecTanus 00yJaromuxcst npeaycMaTprBacT OIICHUBaHHE
MIPOMEKYTOYHBIX W OKOHYATEILHBIX PE3YyJbTaTOB O00ydeHHs MO auciuiuinHe. OHa BKIIOYACT B
ceost:

— 9K3aMeH — (popMa OIIEHKH 3HAHWH, MOJYYEHHBIX 00YYAIOIUMCS B IPOIIECCE M3YUCHUS
BCEH JIMCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIBHOM paboThI, CIIOCOOHOCTH MPUMEHSTh HX
JUIL  pEIICHHWs] TMPAKTHYECKUX 3amady. OK3aMeH, KaK WPaBWIO, IPOBOJUTCS B MEPUOJ
9K3aMEHAIIMOHHON CECCMU M 3aBEpIIACTCS aTTECTAllMOHHOW OIICHKOH «OTIUYHOY», «XOPOIIOY,
«YIIOBJICTBOPUTEILHOY, «HEYOBICTBOPUTEIHHOY.

—  muddepeHIIMPOBAHHBIN 3a4eT — 3TO (hopMa OICHKH 3HAHUH, OJYYCHHBIX 00YJalONIMMCS ITPH
W3YYCHHUH TUCIUTUTHHBI, IPY BBIMOJIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX pa0OT, HAYYHO-
HCCIIEIOBATEIILCKUX PA0OT U MPOXOXKICHUH MPAKTUK C aTTECTAIIMOHHOM OI[CHKOW «OTIHYHOY,

«XOpOoHIO», KYAOBJIECTBOPUTCIIBHO», KHEYAOBJICTBOPUTCIIBHO)).

HpOMe)Ky’TOLIHaH aTTeCTanusda IIpoBOAUTCA 110 BOIIpOoCaM, IIPpUBCICHHBLIM B Ta6J'II/II_Ie 15.
HpI/I OLCHKC OKOHYATCIIbHBIX PE3YJIbTATOB 06y‘I€HI/I$I MO0 JUCHUIINIMHC YUUTBIBACTCS OLICHKA I10

TEKyILEMY KOHTPOJIIO, a TAK)Ke OTCYTCTBUE WM HAIMYME 33JJ0JDKEHHOCTH IO J1a00paTOpHBIM
paboTaM U MpakTHUECKUM 3aHATusAM. [Ipy Hamu4uuu 3a0JKEHHOCTEH 1o 1abopaTopHBIM padoTaMm U
MIPAKTUYECKUM 3aHATUSM UTOTOBas OlleHKa cHIkaeTcs Ha 0,5 Oana 3a KaXkKAayro He BBINOJIHEHHYIO
U He 3alUIIEHHYIO Ja00paTOpHYIO paboTy WM HE PEIIEHHYIO 3aayuy.
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Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHHH.

IToamuce BHEcHIETrO
H3MCHCHHUS

CozaepxaHre U3BMEHEHUM U JTOTTOTHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

Iloamuce
3aB.
Kadenpoi
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