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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
CagenweB bopuc HukonaeBuy, K.T.H., JOLEHT, AOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel U8 CUCTEMBI ITIPUBOZIOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytomuii kKadenpoii CtaxkkoB C.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N8 CUCTEMBI ITPUBOJ OB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBepytomuii kKadenpoii CtaxkkoB C.M., A.T.H., Tipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JJIEKTPOMEXAHUWYECKHUE NCITIO/IHUTEJ/IBHBIE DJIEMEHTBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-11 — criocobHOCTE pa3pabaThiBaTh U MIPUMEHSITE aTOPUTMBI U COBpeMeHHbIe LIU(POBLIe IPOrpaMMHbIe
MeTOZbl pacueToB M TPOEKTUPOBaHUS OTAeNbHBIX YCTPOMCTB M TOACHUCTEM MeXaTPOHHBIX H
pobOTOTeXHUYECKHX CHCTEM C HCII0/Ib30BaHMEM CTaHAPTHBIX UCIIOTHUTE/IBHBIX U YIIPaB/ISIOLMX YCTPOUCTB,
Cpe/CTB aBTOMAaTWK{, W3MepUTeNbHOM U BBIUMC/IWTE/bHONW TEeXHWKH B COOTBETCTBUM C TeXHUYEeCKUM
3a7ilaHueM, pa3pabarbiBaTh LH(POBBIE aITOPUTMBI U ITPOrPaMMb! YTIpaBIeHHsI POOOTOTEXHUYECKIX CHCTEM

®OopMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT JOCTYKEHHE CIeIYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
OIIK-11

3HAHUA:

- TIPUHLIMN JIeCTBUST W YCTPOMCTBO 3/IEKTPUUECKUX MAIlMH pa3/MYHbIX THIIOB, OOMacTh UX
TIPUMeHeHWs;

- CHocoObl  yMpaBAeHUS MEKTPUUECKUMU MalllMHAMH, METOAMKY UX 9SKCIIePUMEHTaTbHOr0
WCCIe[lOBaHNS;

- UMeTb TIpeJCTaB/lieHHe O TeHJeHLUsIX pa3BUTUS 5/eKTPOMAIlIMHOCTPOEHUsT U TpUMeHeHUst
3JIEKTPUUYECKUX MAILIMH B POOOTOTEXHUUECKUX CUCTEMAX;;

YMeHUs:

TeOpPeTUYEeCKHU U MPAKTUYeCKH YMETb I'PaMOTHO TIPUMEHSITh 3/IeKTPOMAIIIMHHbIe YCTPOWCTBA;;

HaBbIKU:

- CO3HaHUSI MaTeMaTh4YeCKUX MoZesiell 3/IeKTpOMeXxaHUuueCKUX UCTIOTHUTETbHBIX YCTPOUCTB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynaa JJIEKTPOMEXAHWYECKUE VCITO/IHUTEJ/IBHBIE 3/IEMEHTDI sBnsetcs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1 mporpaMMbl IOATOTOBKH 110 HarpasieHuto 15.03.06
MexampoHuka u pobomomexHuka.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA, JJIEKTPOTEXHUKA " 3JIEKTPOHUKA, O3HAKOMUTEJIBHASA ITPAKTUKA.

Copep>kaHye JUCIMIUVIMHBI SIB/ISeTC OCHOBOHW ayia ocBoeHus guciumii: KOHCTPYUPOBAHUE
MOJYJIEM MEXATPOHHBIX U POBOTOTEXHMYECKHMX CHCTEM, MOJE/IMPOBAHUE
MEXATPOHHBIX CUCTEM, IIPUBOJbl MEXATPOHHBIX N POBOTOTEXHMUYECKUX
YCTPOJMCTB, JJIEKTPUUYECKUE n I'nAPAB/IMYECKUE IMPUBO/bI
POBOTOTEXHUYECKHNX CUCTEM.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

e OIIK-1 — criocobeH NpUMeHSITh eCTeCTBeHHOHAYUHble U 00I1{eMH)KeHepHbIe 3HaHUs], MeTO/bl
MareMaTUuyeCcKoro aHaar3a U MoZle/IMPOBaHys B I1podeCCHOHANIbHOM JlesiTe/IbHOCTH

¢ OIIK-3 — CrniocobeH 0CyIecTBATh MPOGhECCUOHATBHYIO AeATETBHOCTh C YUeTOM SKOHOMUYECKUX,
5K0JIOTMYEeCKUX, COLIMAIbHBIX U IPYTUX OrPpaHUUYEHNI Ha BCeX 3Tarax )KU3HEeHHOTO0 YPOBHS

¢ OIIK-5 — CriocobeH paboTaTh ¢ HOPMaTUBHO-TEXHUUECKOM JJOKYMeHTal[|el, CBsI3aHHOH C
ripodeccroOHaNbHOM JieSITeNbHOCThIO0, C YUETOM CTaH/apTOB, HOPM U TIpaBUII

e YK-3 — CnocobeH ocCyI1eCTB/ATh COL{aIbHOE B3aUMO/IeHCTBYE U peasii30BbIBaTh CBOIO POJb B
KOMaHfie



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fenoB U AUJaKTHYECKUX eIHHHILY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuuun

JlaGopaTopHbIit
MPaKTHKYM

IIpaKkTHUYecKHe
3aHATHSA

CamocTosTe/IbHasA

paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-11

Paspgen 1. OCHOBHbIe MOHATHS 00 3/IeKTPOMeXaHHMYeCKUX UCIIOJTHUTE/TbHbIX
3semenTax. 1.1. O61yue cBezeHust 00 3IEKTPHUECKUX MallkHaxX. 1.2. ®usnueckue
TIPOL{eCCHI, SIB/ISIIOIIMECs] OCHOBOM MPHUHIIUNA /1eMCTBUSI S7IeKTPUYe CKOM MallIMHbI.
1.3. OcHOBHBIE KOHCTPYKTUBHBIE YaCTH 3/1eKTpUUeckKuX MayH 1.4. OCHOBHbIe
THUIBI MALLMH ¥ MPUHLIUI UX JeHCTBUS.

Pasaen 2. dneKTpoMexaHHYeCKHe HCIIO/THUTe/IbHbIE 3/IeMeHThI MOCTOAHHOr0
ToKa. 2.1. Pu3nueckre 0CHOBBI PabOThI 7IEKTPUYECKHX MALLMH MOCTOSHHOTO TOKa.
2.2. I'eHepaTopbl IOCTOSHHOTO TOKA C He3aBUCHMBIM U C Tapasiie/lbHbIM
BO30Y>K/|eHHeM, MX OCHOBHbI@ XapaKTepUCTHKH 2.3. TIpUHLUI AeHCTBUS 1
KOHCTPYKLMsS /iBUrareseii nocrosiHHoro toka (JII1T) 2.4. CraTuueckue
MexaHHYeCKHe U peryIMpoBouHble XapakTepucTuky JITT. 2.5. Pexxumbl paboThl 1
06/1acTh JOMyCTUMbIX pexxuMOB paboter [II1T. 2.6. CraTiuyecKre XapaKTePUCTHUKN
MOLLIHOCTH, roTepy MouHocTH 1 KIT/I aBuraresneii nocrosiHHoro Toka. 2.7.
MaremaTtrueckue Mojie/I1 ¥ AIMHaMuJeckye xapakrepuctuku JITT.

32

22

10

10

15

Paspen 3. ACHHXpOHHbIe peoGpa3oBaTe/u 3Hepruu. 3.1. IIpuHumn felcTBYS,
KOHCTPYKLMs1 U OCHOBHbIe pa3sHOBUAHOCTU A/l. Bo3Mo)xHOCTH yripaB/ieHust. 3.2.
DIeKTPOMArHUTHbI MOMEHT U MeXaHUYeCKHe XxapakTepucTuku AJl 3.3.
Perynuposanue yactots! BpaijeHust Al 3.4. MaremaTuueckoe onvcaHue
ACHHXPOHHOM MalllWHBI.

27

19

15

Pa3pen 4. CHHXpOHHBIe MalIUHLIL 4.1, du3nueckre 0CHOBBI NPUHLMIA JeCTBHS
1 KOHCTPYKLUSI CHHXPOHHBIX MallMH Pa3/IMYHOro TUIa. 4.2. D/1eKTPOMarHUTHbIA
MOMEHT U YIVIOBasl XapaKTePUCTHKA CHHXPOHHOM MauiuHbl. 4.3. [ToakoueHue K
CeTH CHHXPOHHOTO TeHepaTopa; MyCK B X0/, CHHXPOHHOTO jBuraress. 4.4. YcioBus
BXOJK/IeHWS MalllMHbl B CHHXPOHU3M, YPaBHEHUs /IBIXKEHUS B peXKuMe
CMHXPOHHM3Ma. BbIX0/l MalIMHBI U3 CHHXPOHHM3Ma.

16

10

20

Pa3pen 5. becKOHTaKTHBIe ABUraTe/Id MOCTOSTHHOTO ToKa. 5.1. [TpuHLun
JIeHICTBUSL U YCTPOHCTBO BEHTU/IBHBIX JiBUrareseid. 5.2. Oco6eHHOCTH CTaTHYeCKUX
XapaKTepPUCTHK BEHTU/IbHBIX JIBUTaTeseil. 5.3. BeCKOHTaKTHbIe jBUraTen’
nocrostHHoro Toka (B/II1T) HenpepbIBHOTO felicTBus 5.4. MaTeMaTrueckue MoJenu
BEHTW/IbHBIX JIBUTaTesei.

12

20

Paspen 6. IllaroBeie gBurarenu. 6.1. OnpezeneHue, K1acCU(pUKaLWs, yCTPOHCTBO
Y NIPUHLMN JeiiCTBUs 1aroBbIX Asuraresneii. 6.2. CKOpoCThb BpallieHHs 11aroBoro
JiBUTatesIsl U BU/bI yripaB/ieHus M. 6.3. Pexxumbl paboThl, apaMeTphbl 1
XapaKTepPUCTUKHU LIaroBbIX ﬂBHFaTeJ'lEﬁ.

13

20

Bcero 3a 5 cemecTp

108

68

34

17

17

40

100

Bcero no AucHMnIMHe

108

68

34

17

17

40

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u HaumeHOBaHMe pa3je/ia
M CIMTLTAHBI

Tema MNPAKTHYE€CKOIr'o 3aHATUA

Oo0nemMm,

ayp.
JacoB

1 [Pa3zgen 2. DneKTpoMexaHUuUeCKUe
HCIIOJIHUATEJIbHBIE 3/IEMEHThI
2  |IOCTOSIHHOTO TOKa.

[TpunIMNI MeficTBUS U KOHCTPYKIIUS ABUTaTe e
ITOCTOSIHHOTO TOKa

MaremMaTtrnyeckue MOJeNIN U TUHaMUUeCcKre
xapakrepuctuku JITT.

Pa3pen 3. ACHHXpOHHBIE
npeobpasoBaresi SHePrUu.

OrneKTpoMarHUTHBIN MOMEHT U MeXaHuueCcKue
XapakTepucTUKU A/l

MaremaTrueckoe ormicanue 060011eHHOM
ACHHXPOHHOM MaIlUHBI.

5 |Pa3gen 4. CuHXpOHHBIE MallIWHBI.

du3nuecKre 0CHOBBI TIPHUHIIUIA AeWCTBUS U
KOHCTPYKLUSI CHHXPOHHBIX MalllH Pa3/IMuHOrO
THUIIA

Paspen 5. BeckoHTakTHbBIe JBUTaTeN
MOCTOSIHHOTO TOKa.

[punHLMn felicTBUS U YCTPOMCTBO BEHTU/IbHBIX
JIBUTaTesieit.

7  |Pasgen 6. IllaroBeie JBUTaTeNN.

Onpepenenuve, KIacCU(pUKALIYs, YCTPOUCTBO U
TIPUHLIUM [IeHCTBUS 111arOBLIX JIBUTAaTe/Iei.

Bcero 3a 5 cemecTp

17

3.3. JTabopaTopHbIii NPAKTUKYM

22431




O0BemMm,
No Homep 1 HaumeHOBaHKe pa3je/ia
Tema /1a00paTOpHOro NpPaKTHKyMa ayp.
n/n JAUCLMILTUHBI
4acoB
W peHTnduKaLnys OCHOBHBIX [1apaMeTPOB
1 |Pa3gen 2. DneKTpoMexaHUUeCKHe A uran P poB 4
(KOHCTPYKTHBHBIX KOHCTaHT) JiBurareseii Maxon.
HCIIOJTHUTE/IbHBIE 3/IEMEHTEI M
2 |mocrosHHOrO TOKA. 0JleJIbHOe UCC/leloBaHNe ABUraTerIsi TOCTOSTHHOTO 4
TOKa C He3aBUCHUMBIM BO30yKZeH1eM
W3yueHue cocTaBa, CxeM M I1apaMeTpOB
3 MeXaTPOHHBIX CUCTEM C aCUHXPOHHBIMU 4
Paspen 3. AcuHxpoHHBIE . .
neurarenssMu Mitsubishi
ripeobpa3oBaTeny SHepruu.
4 MopenbHoOe uccaeoBaHue aCHHXPOHHOTO 5
[IBUTaTes
Bcero 3a 5 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0neMm,
o/ Homep 1 HauMeHOBaHMe pas3je/ia JUCHHUIIMHBI Copep)kaHue yueOHOro 3aiaHus “aCOB
Pasgen 1. OCHOBHBIE ITOHATHS 00
1  |a;mekTpoMexaHuYeCKHUX UCTOJTHUTEIBHBIX [TogroToBka K JleKLAAM 4
J/1eMeHTax.
7 Pasgen 2. DnekTpoMexaHuuecKre UCTIOMHNTe bHBIE [10AroToBKa K JIEKLUsIM, J1Ja00paTOpHBIM 10
3/1eMeHTHI TOCTOSIHHOTO TOKa. Y IPaKTU4eCKUM 3aHATUAM
3 Pazpen 3. AcuHXpoHHBIe rpeobpa3oBaresnu [MToAroToBKa K JIEKLHSIM, 1Ta00paTOPHBIM 8
SHepruu. Y TIPaKTU4eCKUM 3aHATUAM
[NoaroToBKa K JeKLUSAM U
4  |Paspen 4. CUHXPOHHbIE MallIUHBL. A ! 6
MPaKTUYeCKUM 3aHSATHSIM
5 Pasgen 5. beckoHTakTHbIe JBUTaTe/M MOCTOSHHOTO |[10ArOTOBKA K JIEKLIMSAM U 6
TOKa. TPAKTUYEeCKUM 3aHATHSM
IToaroroBka K IeKLUsIM U
6 |Pa3gen 6. IIlaroBelie ABUraTesy. A 1 6
TIPaKTUYEeCKUM 3aHATHAM
Bcero 3a 5 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
1/12/3| 4 6 | 7 9 (10 11| 12 |13 14 15| 16 17
5 Tect | | 4P| JIP| |JIP| P JIP Otu. no JIP AP | Bomp. Ok3

YcoBHBIE 0003HAUEHHS:
¢ TP — nuiarHocTHYeckas pabora;
e Tect - TecrT;

o JIP — naboparopHasi pabora;
e Ortu. rio JIP — otuet no JIP;

e Borp. 3K3 — BOMNpPOCHI K 3K3aMeHY.

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmMax:
[IMarHoCTUYecKasi pabora;

TecT;

naboparopHas pabora;

otuet 110 JIP;

BOIIPOCHI K 3K3aM€EHY.

IIpomexxyTouHas arTecTanusi [IPOBOJUTCS B (hopMax:

SK3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

. M. I1. KonblnoB. . DneKTpruyeckye MalvHel B 2 T.. Mocksa: FOpaiit, 2020, 311. pec.

. N. T1. KombLioB. . DnekTpuueckue MalmHbl. Mocksa: FOpaiit, 2020, 351. pec.

. Y. T1. KonbuioB. . Dnektpruueckue MalimHbl. M.: Beici. mik., 2004, 25 3k3.

. P. C. 'aBpwioB. . MexaTpOHHbIE CUCTEMBI C BeHTU/IbHBIM AuratesieM. CI16.5T'TY "BOEHMEX" um. [I.

®. YctuHoBa, 2016, 44 5Kk3.

5. 3. JI. Maneb1, FO. H. Mycradae. . 31eKTpOTeXHUKA U /1eKTprudeckre MarmuHbl. CI16.BT'TY
"BOEHMEX" um. [l. ®. YcruHosa, 2008, 351. pec.

6. 3. JI. Mans1, FO. H. Mycradaes. . DnekTpoTexHrka u nekrpuueckre Maiunbl, CI16.: KOPOHA-Bexk,
2009, 145 sk3.

7. 3.JI. Mansb1, FO. H. Mycradaes. . 37eKTpoTeXHHKa U v1eKTpuueckue MarmHel, CI16.: KOPOHA-Bek,

2010, 180 3ks.

A WN -

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.
5.3. Ilepuognueckue U3gaHusi:
1. ABTOMaTHU3aLys MpPOLeCCOB yIpaBIeHUSI.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://ibooks.ru/ — DBC AKHOyKC.py - 3TO O0/BIIIOH BbIOOP aKTyaabHOH JIUTepaTyphl JJis1 Ballek
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

2. https://e.Janbook.com/ — DBC JlaHs;

3. https://urait.ru/ — O6pa3oBatenbHas maardopma «FOpaitT». [I/ist By30B U CCy30B.;

4. http://www.tnt-ebook.rut/ — TNT-EBOOK - DnekTpoHHO-0M0/IMOTeYHasi CUCTeMa;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
®dyupamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YcTHHOBA.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTa TEXHUUYECKOTO peryiupoBanyst: HopMebl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Crenp, c o60pyzoBaHreM: TIPOMBILIEHHBIA po6oT RV-2AJ dupmer MITSUBISHI ELECTRIC,
koHTposinep [TJIK FX2N-5A, koutpomiep ITJIK ALFA 2A, acuaxponHsii ipuBog, DR160, ripuBog, ¢
111arOBbIM [JBUraTeseM.

6.3. JTaGopaTopHbIe 3aHATHA:

1. DnekrponprBoap! hupmMa «Maxon Motor»;
2. KouTposnneps apmkerns Gpupmbl «Maxon Motor».

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IEHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JIEKTPOMEXAHNYECKUWE UCITOJTHUTE/IbHBIE 3JIEMEHTBI

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa JIEKTPOMEXAHUYECKUE HMCIIO/JIHUTEJ/IBHBIE 3JIEMEHTDBI sBrsercs
JUCLIUILUIMHON o00si3aTe/IbHOM uYacTH 0/ioka 1 TmiporpaMMbl TOATOTOBKM I0 HaripaeieHuto 15.03.06
MexampoHuka u pobomomexHuka. uCIMIIMHA peanu3yeTcss Ha Qakynerete M VHGMOPMALMOHHBIX U
ynpasmstoufux cuctem BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadenpoit 18 CUCTEMBI TTPMIBOOB,
MEXATPOHUKA N POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-11 criocobHoCTh pa3pabaTbiBaTh W MPUMEHSTh A/fOPUTMbI U COBPEMEHHBIE LM(POBLIE MMPOrpaMMHbIE
MeTOJbl pacueToB U MPOEKTUPOBAHUSl OTAE/NbHbIX YCTPOMCTB M TOACUCTEM MEXaTPOHHBIX U
POOOTOTEXHUUECKUX CHUCTEM C UCTIONb30BaHUEM CTAHJAPTHBIX WCTIOHUTENBHBIX U YIIPAB/ISIOIUX YCTPONCTB,
Cpe[ICTB aBTOMAaTUKH, U3MepUTeTbHON 1 BLIUUCTUTE/IbHON TeXHUKW B COOTBETCTBUU C TEXHUUYECKUM 3a/laHHeM,
pa3pabarbiBaTh LIU(POBLIE AITOPUTMBI U TIPOTPAMMBI YTIpaBIeHUsT pOO0TOTEXHUUECKUX CHCTEM.

Copep>kaHue IUCLIMIUIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C OCHOBHBIMU MOHSATUSIMHA MEeXaTPOHUKU U
POOOTOTEXHUKH, TIPUHIUIIAMU TIOCTPOEHUS, OCHOBHBIMU KOMITOHEHTAaMH, HETNPEPLIBHBIMH U I[U(PPOBBIMHU
MaTeMaTUUeCKUMU MOJEISIMM MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTeM. PaccMaTpUBarOTCs K/IaCCHUeCKUe
Y COBpPEMeHHbIe MeTO/IbI YIIpaB/IeHus], cepbl IPUMEHEHHS] MeXaTPOHHBIX M POOOTOTEXHIUUECKUX CHCTEM.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
* TeCT;
¢ jylabopaTopHasi paboTa;
e otuet 1o JIP;
¢ BOMPOCHI K 5K3aMEHY.

HPOMe)KyTOIIHaﬂ dTTeCcTalus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.

OO01ast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI

TIpeAyCMOTPeHbI TIeKLMOHHbIe 3aHsATHs (34 4.), TpakTudeckue 3aHsTHs (17 4.), maboparopHelii MpakTukym (17
4.), caMoCTosITe/IbHast paboTa ctyzaeHTa (40 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
AJIEKTPOMEXAHUYECKUE UCIIO/THUTEJIbHBIE 3/ IEMEHTBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PadoThI PekomeHnyemas iuTeparypa prm:{?éKOCTb’
Pa3gen 1. OcHOBHBIE IOHATHA 00 3/IEKTPOMeXaHWYeCKHUX MCIIOTHUTETbHBIX Y1eMeHTaXx.
N. T1. Konblios. . DneKTpuyeckre MalivHel B 2 T.: Mocksa:
FOpaiir, 2020 (. 1)
INoaroroBKa K JIeKLIUSIM 3. JI. Manbi, FO. H. MycTtadaes. . DeKTpoTeXHHUKA U 4
snekTpuueckue MamnHel: CITI6.5I'TY "BOEHMEX" um. [I.
®. YctuHosa, 2008 (1. 1)
Wroro no pazzeny 1 4
Pazpgen 2. dnekTpoMexaHU4ecKHe UCIIO/IHUTE/IbHbIE 3/1eMEeHThI IOCTOAHHOI0 TOKa.
TI0ATOTOBKA K JIEKITAsM, 3. JI. Mansy, FO. H. Mycradaes. . JneKTpoTexXHHKa U
1a6OPATOpHEIM 1 a/ieKTprueckre Maiuuel: CIT6.: KOPOHA.—BeK, 2099 (. 55) 10
N. I1. Konbwios. . SnekTprueckre MalunHbl: Mocksa: FOpaur,
MPaKTUYeCKUM 3aHATUSIM 2020 (1. 5)
Wrtoro no pa3geny 2 10
Pa3gen 3. ACHHXpOHHBIe TIPeo0pa3oBaTe/id IHeprum.
N. I1. Konblog. . DneKTpryeckrie MalvHel B 2 T.: Mocksa:
[MoaroToBKa K JIeKLUSIM, '
/1a00paTOPHBIM U FOpaiit, 2020 (. 3) 8
IPAKTHYeCKHM 3aHATHAM 3. JI. Mans, FO. H. Mycradaes. . DnekTpoTexHuKa 1
anekTpuueckue mMaiuuel: CI16.: KOPOHA-Bek, 2010 (r71. 4)
Wroro no pasgeny 3 8
Pazgen 4. CUHXpOHHBbIE MAlIUHBI.
IToproroBka K eKUUAIM U N. I1. Konbwios. . OnekTpuyeckre MaiviHbl: M.: Beici. mik., 6
MpaKTUUeCKHUM 3aHATUAM 2004 (rn. 4)
Urtoro no pasgeny 4 6
Paspesn 5. beckoHTaKTHbIE ABUraTe/Id IOCTOAHHOI0 TOKA.
TToJrOTOBKA K JIEKLsIM 1 P. C. T'aBpuios. . MexaT'pOHHble CI/IC'l'“'EM])I C BEHTW/IbHBIM
MPaKTHYECKHM 3aHATHSM msuraresiem: CIT6.BI'TY "BOEHMEX" um. []. ®@. YcTHHORa, 6
2016 (rn. 1-2)
Wroro no pa3geny 5 6
Pa3pen 6. IllaroBbie ABUTraTe/ U,
ITogroroBka K JIeKLUSIM U W. T1. KombiioB. . SneKTpuyecKrie MamvHbl: Mocksa: HOpaiir, 6
MPaKTUYeCKUM 3aHATUAM 2020 (r. 4-5)
Wroro mno pa3peny 6 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
AJIEKTPOMEXAHUYECKUE UCIIO/THUTEJIbHBIE 3/ IEMEHTHI

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
* TecCT;

e otueT 1o JIP;

¢ jabopaTopHasi paboTa;

e BOMPOCHI K 3K3aMeHY;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Tect
TecroBsble 3aganus npusegeHsl B YMK nucimnuvnel. KpyurepueM BhinosiHeHUs TecTa sBiiseTrcs 60%
unm 0osee TIPaBUIBHBIX OTBETOB

Ortuer no JIP

Oryet 1o 1abopaTopHO# paboTe MpeCTaB/IseTCs B TIeYaTHOM WJTH JIEKTPOHHOM BH/le. 3alljuTa oTyeTa
MIPOXOZUT B (hOpMe OTBETOB Ha BOIPOCHI TperiofiaBaresisi. KpurepueM BBHINOTHEHUs! pabOThI SB/ISETCS
JIOCTOBEPHOCTh Pe3y/bTaToB U MpaBU/IbHbIE OTBETHI Ha Oostee ueM 70% BOMPOCOB Mpeno/jaBaTesis 1o
cofiepKaHuto paboThl.

JTa6oparopHas paGora

Honyck K BbINoyiHeHW0 JIP MPOMCXOAUT TIPH YCJIOBUM CAAUH CTYZ€HTOM TeOpeTHUeCKOro MUHUMYMa,
HeoOX0MMOTO [I7Tsl BBITIOTHEHUs TabopaTopHOii paboTe! B opMe oTBeTa Ha BOTIPOCHI (3 BOMPOCaA BBIAAETCS Ha
3aHSATHH, BPeMs Ha MOJITOTOBKY OTBETOB — 15 MUHYT). JIOMyCK K BBIITOIHEHHO JIP TIPOMCXOAUT TIpH 2-X U
Oosiee IPAaBU/ILHBIX OTBETAX.

Bonpocsl K 3k3ameHy
Cnu1coK BOTIPOCOB /1J1s TIOATOTOBKM K 9K3aMeHy npuBefieH B Y MK IUCLUIVHBIL.

JK3aMeH

1A pomycka K 9K3aMeHy HeoOXO/IMMO BBITIOJTHEHME U 3all[UTa BCeX 1ab0paTopHBIX paboT. JK3aMeH
TIPOBOAUTCS B YCTHOM WJ/IM MMCEMEHHOM (JopMe B BH/le OTBETOB Ha TeOpeTUUeCKUe BOMIPOCHL. busieT cofepKut
nBa Boripoca. OlLieHKa OT/IMYHO - 3a [MOJIHbIN U IMPABU/IbHBIN OTBET Ha 00a Bompoca. Ec/ii 0TBeT HemoIHbIN —
OLIeHKa XOPOIII0. 3a ITOJIHBIM U MPaBWILHBIN OTBET Ha OZIWH BOTIPOC — OLIEHKA Y/[OB/IETBOPUTENTLHO, B
TPOTHMBHOM CJIyuae - HeyJ0B/IeTBOPUTEIBHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. OcHoBHBIE
MOHATHA 00
3/IeKTpOMexXaHHUYeCKUX 8 4 4 0 0 4 10 Tect
HCIIO/THUTETbHBIX
3/IeMeHTax.
Pazpen 2.

JleKTpoMexaHuYecKue
HCIIO/THUTE/IbHbIE 371eMeHThI
MOCTOSTHHOTO TOKA.

32 22 10 8 4 10 15 Ortuet 1o JIP

Pa3pen 3. ACHHXPOHHbIE 27 | 19 6 9 4 8 15 JlabopatopHast
npeodpa3oBaTe/Id SHePrUH. pabora
Paspen 4. CuHXpoHHBIe 16 | 10 6 0 4 6 20 Tecr
MaIIHHbL.
Pazfen 5. becKkOHTaKTHbIe
JBHrare/iv MOoCTOAHHOTO 12 6 4 0 2 6 20 Tect
TOKa.
Pazpgen 6. IllaroBsbie 13 - 4 0 3 6 20 Bonpocs! K
JABUTraTe/IH. 9K3aMeHy
Bcero 3a 5 cemectp 108 | 68 | 34 17 17 40 100
Bcero no guciuminHe 108 | 68 | 34 17 17 40 100
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Kputepuu oneHuBaHus

OIIK-11

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 7

Ne 8

Ne 9

Ne 10

Bonpocbl omKkpbimozo muna:

OnekTpoMexaHNUueCcKUi peobpa3oBaTerb, peiHa3HaueHHbIH /1715 nipeo6pa3oBaHus
3JIEKTPUUECKON SHEPIUM B MEXaHUUECKYIO SHEPTHIO 3TO .....

OJIeKTPOIIPUBO/, COZlePIKalliii HeCKO/IbKO HCIIOJTHUTE/IBHBIX ABUTaTesiell, MexaHuuyeckKas CBSI3b
MeX/[y KOTOPbIMH OCYIIeCTB/ISIETCS Yepe3 UCIIONMHUTE/TbHBIN opraH paboueli MaiuHb! (00beKT
yTpaB/eHus1), IpY YIIpaB/lIeHUN ero JBWKeHHUEM OTHOCUTEIBHO OFHOM OCH 3TO ........

HaHpH)KEHI/IH Ha 3aKUMaX Lely AKopA U Lernunu BO36y>K,£[€HI/IH ABJ/IAKOTCA ........... BOB,E[EIZCTBPIHMPI
HCIIOJIHUTEe/JIBHOI'O ABUIrdTe/IsA IOCTOAHHOI'O TOKd C He3aBUCHUMbIM BOBGy)KAEHI/IEM.

[TepegarouHas GyHKIMS JBUTATe st IOCTOSIHHOTO TOKA He3aBUCHMOTO BO30Y K/IeHHUs TPy
yIpaBleHUH CKOPOCTBIO BpallieHHs ero Bajia M0 LieMH IKOpsl COOTBETCTBYET JUHAMUYECKOMY

qEMy paBeH BHEKTPOMBFHHTHLIﬁ HyCKOBOﬁ MOMEHT M3MHYCK ABUraTe/Id MIOCTOAHHOI'O TOKa
He3aBHUCHMOI'0 B036Y)K,Z[9HI/IH C HOMHWHa/IbHBIMU JaHHBIMH:

MomHoCTh NrOM=110BT
Hanpsbkenue nutanuss  UHom= 48B
CkopocTb nHoM = 516pag/c
Tok sxops Inom=2.68A
CornpotuBnenue sikopss Ra=2.4om
MowmenTHas rocrossHHass Cm= 0,08aM/A
KI1a N=91%
ITpu BBeJieHUH B 1iellb SIKOPSI JBUTaTesisi TIOCTOSTHHOTO TOKA He3aBUCUMOTO BO30YKAEHHUSI

7,06aBOUHOTO COTIPOTHB/IEHHS, PABHOTO COMPOTHBIIEHHUIO SKODsI, 3HaUeHHe ero
3/IeKTPOMEeXaHUueCKOU MOCTOSIHHOM BpeMeH! TM .......... (KaK u3MeHUTCs?)

Ckorb)KeHue, IIpY KOTOPOM aCMHXPOHHBIN JIBUraTe/lb pa3BUBaeT MaKCHMaslbHbINM Bpalllarolinit
MOMEHT, Ha3bIBaeTcs ........

IMepesaTtouHas QpyHKIMS aCUHXPOHHOI'O JiBUrarTesisi IpU YaCTOTHOM YIIpaB/leHUH CKOPOCTbIO
BpallieHus ero Baja C MoA/ep>KaHrueM I0CTOSIHHBIM OTHOLLEHHS TUTAIOLero HarpsDKeHUst U
YacTOTbI COOTBETCTBYET JUHAMUYECKOMY 3BEHY.........

Yemy paBHO CKO/IbXKeHue SH B
HOMMHANbHOM pexkume paboTbl
ACUHXPOHOro aNeKTpoaBuraTens c
NacnopTHbIMM AAHHbIMMU:

MowHoctb Nrom=0.55kKBT
Hanpsa»kenue 3$~220/3808 Y/A 50ru,

CKOpDCTb NHom = 285006/mnn=298.3 paa/c
ToK lHom=3A
cosp = 0.77, KN4 n=75%
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Yemy paBHa yacTtoTa W,y [pas/c]
N3MEHEHUA 3NEKTPOMArHMTHOrO
MOMEHTa CUHXPOHHOTrO ABUratens c
O4HOM Napou MNOAKCOB B NpoLecce
nycKa rnpwu nogKkato4eHuUn ero K cetu
3%2208 50ru 1 AOCTUXKEHUMU
ckonbXeHua S=0.017

Bonpocbl 3akpbimozo muna:
OT KakuXx MapamMeTpoB MAIIKMHBI [TOCTOSIHHOTO TOKA 3aBUCHT €e KOHCTPYKTHBHasi KoHcTaHTa Ce?
1. OT uKc/ia MOFOCOB M YKMC/Ia AKTHUBHBIX MPOBOJHUKOB O/HOM MapasiefbHOW BeTBU
0OMOTKH SIKOPSI.
2. OT unc/ia BUTKOB 0OMOTKH BO30Y)KIE€HUS M aKTUBHOTO COTIPOTHB/IEHUST 0OMOTKH SIKODSI.
3. Ot AuaMeTpa Cep/ieuHHKa sIKopsi, UHC/Ia BUTKOB OOMOTKH /IOTIO/THUTE/TbHBIX TI0JIFOCOB.
4. OT UH/YKTHBHOTO COTIPOTUBJIEHUS U BEJIMUMHBI TOKA B 0OMOTKe BO30Y)KIEHHSI.
K KaKuM I/1aCTHHAM KOJUIEKTOPA TIPHCOeUHSIIOTCS KOHLIbI CEKLIUH TIeT/IEBON 0OMOTKHU SIKOPST
JITIT?

1. K myiactiHaM, OTCTOSILUM APYT OT pyTra Ha MeXXITOJFOCHOM PaCCTOSHUU.
2. K cocepnum nyiacTuHaM KoJIJIeKTOpa.
3. K mjactvHaM, pacrioyiokeHHbIM Ha TeoMeTpruueCKol HelTpasiu.

4. K njacTviHaM, OTCTOSIIIIUM JIPYT OT Apyra Ha PacCTOSIHUH PAaBHOM TOJIOBUHE TTOJIFOCHOTO
JieJIeHusl.
o Kakoii cxeme BK/IIOUAeTCS KOMITeHCALIMOHHAst 0OMOTKa MaIIIMHbI TOCTOSSHHOTO TOKa?

1. TlapaniensHo ¢ 0OMOTKOM BO30OYKeHUSI.
2. TlapamnensHO C 0OMOTKOM SIKOPSI.
3. TlocnenoBarenbHO C 0OMOTKOM BO30YK/JeHHsI.

4. TlocnenoBaTesbHO C 0OMOTKOM SIKOPSI.
Kak 13MeHsItoTCst CKOpOCTb XOJI0CTOTO XO/la M IyCKOBOM MOMEHT JBUTraTeJisi [TOCTOSTHHOTO TOKa
TIPY YMEHBIIIEHUH HarpsKeHUs1 Ha 0OMOTKe SIKOpsi?
1. CKOpOCTBh XO0CTOr0 X0/la yMEHbLIAeTCsl, a yCKOBOM MOMEHT YBeJTMUUBAETCS.
2. CKOpOCTh X0JIOCTOTO XOZ,a U MyCKOBOM MOMEHT [IBUTaTesIsl yBeJIMUUBAOTCS.
3. CKopoCTh XOJI0CTOTO X0/la U MyCKOBOM MOMEHT ABUTaTesIsi yMeHbIIatoTCsl.
4. CKOpOCTb XOMOCTOT0 X0/la YBeJTMUMBAETCs, a MyCKOBOM MOMEHT YMeHbIlIaeTCsl.
C Kako¥i 11e/1bl0 B KOHCTPYKLMI0O OMY BBOAUTCS 0OMOTKA MOAMarHAYMBaHUS?
1. [Ins yBenW4eHWsi MarHUTHOTO MOTOKA OOMOTKH yIpaB/ieHuUsI.
2. [lyia yBenuueHUs MarHUTHOTO TTIOTOKA TIOTIepeyHoi ey OMY.
3. [ns yBe/TMueHUsI MarHUTHOTO TIOTOKAa KOMIIEHCAIIMOHHOW OOMOTKH.
4. [1ns npefBapuUTeJbHOI0 HAMarHM4YKMBAaHKS MarHUTHOM ey OMY.
Kakum TepMHHOM 0003HaYaeTCs 3/IeKTPOTIPUBOJ, 00eCreunBaroIiyil yrpaeisieMoe n3MeHeHHe
KOOP/IVHAT /IB>KEHUS UCTIOJTHUTE/TLHOTO OpraHa paboueit MalvHbI (00beKTa YIpaBieHus)?
1. ITO3UIIMOHHBIM 3/1eKTPONPUBOZ,.
2. PeBepCUBHBIM 371€KTPONPUBOS,
3. Perynupyemslii 271eKTPOTIPUBO.
4. MHOTOCKOPOCTHOM 3/1eKTPOTIPUBOJ,
Kak 3aBUCUT KpHUTHUECKOe CKO/b)KeHe aCUHXPOHHOTO JBUraTesIsl OT HalpshKeHHs1, OIBOJUMOI0O
K 06MOTKe cTtaTopa?
1. JIuHelHO BO3pacTaeT IPH YBeIUUeHUN HalpsDKeHUs.
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2. He 3aBHUCUT OT NUTAIOLLErO HAIIPSDKEHUS.
3. JIMHelHO yMeHbIIaeTCs IPY YBeTMYeHUH HallpsDKeHUsl.
4. Bo3pacraet 1o napabosie npy yBeJIMYeHUH HalpsKeHusl.
Ne 8 B acMHXPOHHBIX ABUraTessiX C KAKUM THUIIOM POTOpPa MOXKHO M3MeHSTh KpUTHUUECKOe CKOJIb)KeHHe
BBeZleHHeM /100aBOUHBIX COTIPOTUB/IEHUH B LIETIK POTOpa?
1. C da3HbIM poTOpOM.
2. C KOpOTKO3aMKHYTbIM POTOPOM.
3. C poTopoM THuIIa «0eTuubs KJIeTKa».
4. C mro0bIM U3 MEePeUrC/IeHHBIX TUTIOB POTOPA.

Ne 9 Kaxkoil Tl CUHXPOHHOT'O JBUraTesisi MOJKeT BOWTU B DKM CUHXPOHH3Ma I1pY IIPSIMOM
TIOZIK/TIOUEHNH K CeTH Jjaxke Oe3 J0ToTHUTETbHOM ITyCKOBOM 0OMOTKH?
1. CHHXDOHHBIN PeaKTHBHBIN JABUraTe/b.
2. CHHXPOHHBIH ABUTaTe/Ib C [IOCTOSIHHBIMU MarHUTaMH.

3. CHHXPOHHbIﬁ ABUTaTe/Ib C 3JIGKTPOMAI'HUTHBIM B036Y)KAEHI/IEM.

4. CUHXPOHHBIV TMCTepe3NCHBIN IBUTaTeb.

Ne 10  Yem oOyc/ioB/IeH BpaIAOIIAA MOMEHT CHHXPOHHOTO PEAaKTUBHOTO JIBUTATe IsI?
1. IlpesBapuTe/bHBIM HAMAarHUYMBaHWEM POTOPA MAllWHbL.

2. Pa3mMuHOl MarHUTHOM IMPOBOAMMOCTBIO MAlTMHBI T10 ITOTIePeYHOM 1 TIPO/I0/IEHOM OCSIM.
3. OcTaTouHbIM HAMarHUYMBAHUEM POTOpA MaIlIMHBI.

4. HamarHuuMBaHWeM POTOPA MAIIIMHEI B TIPOL[eCCe PabOTHI.
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