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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CWIOBBIE JJIEKTPOHHBIE YCTPOVICTBA B BP/I

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma IIpoeKkTHpOBaHNe TEXHO/JIOTHYECKHX MPOLIECCOB MPOU3BO/CTBA
MOJTOTOBKH ABHAIMOHHBIX, PAKETHBIX /[BUTaTe/Ied U FJHepreTHYeCKNX YCTaHOBOK
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A8 IBUTATE/IN U SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
AIITTAPATOB
Kadeapa-pa3paborunk pabdoueii A8 IBUTATE/IN 1 SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
NporpaMmal ATIITAPATOB
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Hukurenko Anekcanap bopucosuu, ctapiiumii rpernogaBare/ib

Kadenpa A8 IBUT'ATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
AIITITAPATOB
JleuxuH ApTeM AsleKceeBHU, K.T.H., JOLIEHT, 3aBeAyIOIIHM Kadeapoi

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel A8 JIBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomumii kKadeapoi JlesuxuH A.A., K.T.H., JIOLI.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

A8 ABUTATEJ/IN 1 DHEPI'OY CTAHOBKU J/IETATEJ/IbHBIX AIIITIAPATOB

3aBepytomuii kadesapoii JleBuxuH A.A., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CWIOBBIE 3JIEKTPOHHBIE YCTPOVICTBA B BP]]

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-7 — c1riocobHOCTh KPUTUUECKU U CUCTEMHO dHa/IM3UPOBATE AOCTHWXKEHUSA OTPAC/TIN ABUTATE€/I€CTPDOEHMS
u BHGPFGTHHECKOﬁ TeXHUKU U CII0COOBI UX MpYUMEHEHNWA B HpOd)ECCI/IOHaJ'IbHOM KOHTEeKCTe

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-7

3HAHUS:

THUIIOB 3/71€KTPUYeCKHX MALLWH, PUHLUIIOB WX PaboThI;

THUIIOB, XapaKTePUCTHK, MPEUMYILIeCTB pacIpeze/leHHOM CUI0BOM yCTaHOBKU

THUTIOB CUJIOBBIX KOHTPOJI/IEPOB;

YMeHUs:
000CHOBBLIBAaTh TIPUMEHEHKE JIaTYMKOB B COCTABe 3JIEKTPUUYECKUX MAIUH; 000CHOBBLIBATh IPUMEHEHUE

JIEKTPUYECKHX MallIMH B COCTaBe ABUIdaTe€/IbHbIX YCTAHOBOK;

HABbIKU:
000CHOBaHMe BbIOOPA CXeMbI Pacripe/ie/IeHHOM CUIOBOM YCTaHOBKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoyrivaa CUJIOBBIE SJIEKTPOHHBIE YCTPOHNCTBA B BP/] siBnsieTCst AUCLUTUIMHON
o0s13aTeIbHOI yacTu 6/10Ka 1 MporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.05.02 IIpoekmupoeaHue
asUAayUOHHBIX U paKemHbIx 0gueamenetl.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
ABTOMATUKA 1 PET'YJINPOBAHUE.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-5 — CriocobeH pa3pabatbiBath (hpu3MuecKre ¥ MaTeMaTHuecKre MOJe/d UCC/le[yeMbIX MPOL{eCCOB,
sIBJIeHUH U 00BEKTOB, OTHOCSIMXCS K TIPOheCCHOHATBHOM cdepe JesTelTbHOCTH [ijisl PelleHUst
VH)XeHEepHBIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. PacnpejeneHHas CuioBasi ycTaHOBKA. ONOpHbIe HCTOYHHUKY SHEPruM /s
pacnpe/ie/IeHHbIX CH/IOBBIX YCT IIp 3/IeKTPHYECKHX MallIMH B COCTaBe
JIBHraTe/IbHBIX YCTaHOBOK JIA. Pacripe/ie/ieHHast CH/IOBasi yCTaHOBKA, TUITbI,
5 10 |XapaKTepUTHKM, IDEMMYIIECTBA 1 He/OCTATKH. OCHOBHbIe KOMIOHeHTHI. [Tprmepbl 9 4 4 0 5 10

pean3alyy. OnopHble HCTOUHMKH SHEPTHUH JiJIsl pacripe/ie/leHHbIX CH/IOBBIX ycTaHoBOK: I'TI,
JIBC, BBB, ToruiiBHble siueiiky. IIpuMeHeHHe 31eKTPUUeCKUX MallH B COCTaBe
[IBUTaTe/bHBIX yCTaHOBOK JIA: Hacoc, ODHA, anekTpoakTyarop, reHeparop [JlBurarenbHbIid U
reHepaTOpHbIi PeXXKUMbI PABOTHI 371EKTPHYECKMX MaLIUH.

Paspen 2. Tunel 3/1eKTpUyecKux MamuH. Tursl snexrpudeckux MammH: KAIT -
KOJI/IEKTOPHBIH JBUTaresib MOCTOSTHHOTO ToKa, BITIT - 6eCKo/IIeKTOpHBIH ABUrarTesib
MOCTOSIHHOTO TOKa, BP]I - BeHTU/IbHBIN peakTHBHBIN jBUratesb, AJIKP - aCHHXPOHHbINA
5 10 |ABHMraTesb C KOPOTKO3aMKHYTbIM poTopoM, AZIDP - ACHHXPOHHBII1 iBUraTesb ¢ Ga3HbIM 9 4 4 0 5 10
portopom, CJOB - cHHXPOHHBIH /jBUrarens ¢ 06MoTKO#M Bo36yxaenust, CIIIIM - CHHXPOHHBIH
JiBUraresb C MOCTOSHHBIMU MarHuTamu, CATIMIT - CHHXPOHHBIH /IBUraTeslb C ITOBEPXHOCTHON
YCTaHOBKOW MOCTOSHHBIX MarHuToB, C/ITIMB - CHHXPOHHBIH /JBUraTe/lb CO BCTPOEHHBIMU
MOCTOSIHHBIMU MarHuTamu, CP/I - CHHXPOHHBIN peaKTHBHBIH /JBUraTelb.

Paspen 3. IIpHHUMI U PeXXUMBI PaG0Thl CHHXPOHHO# 3/IeKTPHYECKOH MAILHHBI.
IIpenmy1jecTBa ¥ HeAOCTATKU XapaKTePUCTHK 371eKTPUYeCKUX MAllUH, UCII0b3yeMbIX Ha JIA.
BHetunuii potop, BHyTpeHHHUI poTop. MarHUTHBIe CHCTeMbI: pafuasbHast U oceBast. IIpuHLu
pabOTBI CHHXPOHHO# 3/7TeKTPHUeCKOil MaliHbL. KOHCTPYKIWS, MO/0Cca PoTopa, 3yoLibl

5 10  |craropa Pexumbl paboTbl CHHXPOHHO#H 3/IEKTPUYECKOM MALLMHBL: M0AAepkaHue 060poTo, 16 6 6 0 10 20
roJ/iep)kaHie MOMEHTa, yZepKaHue yr/a. Bripl 1 IPUHLUN paboThI JaTUNKOB MOIOXKEHHUS.
poTopa i1 CUHXPOHHBIX 3JIEKTPUUECKUX MalllMH Ha MOCTOAHHBIX MarHuTax. Wcnons3oBanue
Pas/IMUHbIX TUIIOB MarHUTOB B CHHXPOHHBIX 3/IeKTPHUeCKHUX MallMH Ha TOCTOSHHBIX
MarHuTax.

Pasgen 4. KI1Jl CHHXPOHHBIX 3/IeKTPHYEeCKHX MAIIMH. AJITOPUTMBbI BpalljeHHsI
CHHXPOHHOH 3/IeKTPHYeCKO# MalllHHbI Ha MOCTOAHHBIX MarHuTax. KI1/I CHHXPOHHBIX
3/1eKTPUUeCKUX MalyH. [ToTepy B 06MOTKe, 1OTepy Ha IlepeMarHUuMBaH1e CTaTopa,

5 10 |BeHTU/ILHBIE NTOTEPH, TIOTEPH B MOZLIMITHUKOBBIX OMopax. Maremarnueckas Mofie/lb 16 12 4 8 4 10
CHHXPOHHOM 3/1eKTPUUeCKOM MalllMHbI Ha MOCTOSHHBIX MarHuTax. AIrOPMTMbI BpalLieHUst
CHHXPOHHOM 3/IeKTPUYeCKOH MalllMHBI Ha MOCTOSHHBIX MarauTax. CKansipHoe. BekTopHoe.
OcrabieHrie MArHUTHOTO MO, YepykaHue potopa. KambpoBka Toka, yria.

Paanen 5. CunoBbie KOHTPOJIephI /I BpallleHUusd BJIEKTpH‘[eCKOﬁ MallIMHbI HA
MOCTOAHHBIX MAarHUTAX. OCHOBHBIE 3/IeMeHTbI KOHCTPYKLUH, IIPUMeHseMblIe

5 10 crieLjianu3upoBaHHble ynnbl, cunosble Kntoud IGBT, MOSFET, GaN, SiC. OcHoBHble 8 4 4 0 4 10
XapaKTepUCTUKH, TOK, HalpshKeHKe, TeMrieparypa, 4aCcToTa BpallleHus, [I0TepH BCTPEUHOr0
BKJ/IFOUY€HNS, KOMMYTAallMOHHBIE [TI0TePH, KaHa/IbHbIE TIOTePU.

Paspaen 6. OcHoBbI ynpasiieHus. CHUIOBbIe KOHTPOJIEPHI /7151 BPALLleH sl 3/IeKTprUue KO

MalllHbI Ha TTOCTOSAHHBIX MarHuTax, OCHOBBI yIIPaB/I€HUA. rZ[I/ICK]Z)GTHI)IE BXOJbI yIIpaB/IeHUS],
aHaJIoroBble BXO/bI YIIpaB/ieHus, JUCKPeTHbIE K aHa/IOrOBbIe BbIXO/bI Te/IeMeTPHH.

5 10 16 12 4 8 4 20

Ludpossle mnHbI TeiemeTpun U yripasnenuss CAN, RS485, Ethernet. CesisaHHble C HUIMU

npotokosiel: CAN-A, CAN-B, Modbus, UAVCAN, OpenCAN, CANFX, Arnic.

Maremaruueckast MOZJe/Ib CUJIOBOI'O KOHTPOJI/Iepa AJjist CI/IHX[JOHHOﬁ 3HeKTpH‘{eCKOI7[ MallrHbI.

Pa3paen 7. BeicokoBonbTHasA GaTapesi. OcHoBHas pyHKIMOHAIBHAsA HarpysKa.
BsIcokoBonbTHast 6arapest. TUIBI TPUMeHsIEMBIX XMMUH U KOHCTPYKLMH NMPUMEHUTENTBHO K
JIA. OcHoBHasi pyHKL{IOHa/IbHast Harpy3ka Lilon BbICOKOBOJIbTHBIE Garapen. Oco6eHHOCTH
9Kcrutyaranui. Cuctema ynpasieHus 6arapeeit (BMS) — o6si3atenbHbiit anemeHt BBB.

5 10 BasaHCHpOBKa, yIpaB/eHHe OrPaHMUYeHHUsIMU TI0 HalpsDKEHHIO, TOKaM, TeMIleparype. 16 12 4 8 4 10
DyHKLMS 3apsi/ja TOCTOSIHHBIM TOKOM, TOCTOSIHHBIM HarpshkeHueM. AJITOPUTMBI YTIpaB/ieHHs!
BBICOKOBOJ/IETHOM Oarapeeid. Crieljiaim3upoBaHHble unnbsl. SMART BMS. Turnnunas
KOHCTPYKLIMSI, UCIIO/b3yeMble CH/IOBble Kmouu. LIndpoBble MIMHbI TeleMeTPHH U yIIPaB/IeHHUs].
MaremaTuyeckasi MOfie/b BbICOKOBO/IbTHas1 6arapen: SOC, SOH, Hx, TemneparypHble

PEXHUMBIL.

5 10 Pa3pen 8. OGo6menHast Matemarnueckas Mojenb PCY. O6o61ieHHast MaTeMaTruecKas 18 14 4 10 4 10
mozens PCY.

Bcero 3a 10 cemecTp 108 68 34 34 40 100

Bcero no gucuuninHe 108 68 34 34 40 100

3.2. AyATOPHBII NPAKTUKYM

No Oo0neMm,
H/;[ Homep 1 HauMeHOBaHMe pasfe/ia JUCHHUIIMHBI TeMa NpaKTHUYeCKOr0 3aHATHUSA aya.
4acoB
Pasgen 4. KI1/] CHHXpPOHHBIX 371eKTPUUeCKUX MalllMH. |AJITOPUTMBI BpallleHHUsI CUHXPOHHON
1  |AnropuT™Msl BpallleHUs] CHHXPOHHOW 3/1eKTpUYeCKOi 3/1eKTPUYECKOI MalllMHbI Ha 8
MalllMHbI Ha MTOCTOSIHHBIX MarHUTax. MOCTOSIHHBIX MarHUTax.
Marematryeckas MOZe/lb CUJIOBOTO
2 |Pa3gen 6. OCHOBBI yIIpaB/IeHUSI. KOHTpOJI/Iepa /151 CHHXPOHHOU 8
3/IeKTpHUYeCKON MalllUHBI.
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3 |Pa3gen 7. BeicokoBosbTHast Oarapesi. OCHOBHast ANropyTMBI yTIpaB/ieHNs 8
(hyHKUIMOHATbHAS HaTpy3Ka. BBICOKOBOJILTHOM GaTapeeit
4—Pazgen 8. O6061meHHas MmateMaTyeckasi Mmogiens PCY. (Marematuueckas Mogens PCY 10
Bcero 3a 10 cemecTp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
No Copepxanue yueonoro |(Oonem,
Homep u HaumeHOBaHHe pa3jesia AUCHUIIMHBI
n/n 3a/laHuA 4acoB
Yrny6neHHast
Pa3pen 1. PacnipesienieHHast cunoBasi ycTaHOBKa. OnopHebIe
npopaboTKa pa3/iesioB
|  |MCTOUHMKM SHEPTMHU [1sl PACTIpe/ie/IeHHbIX CHIIOBBIX YCTAHOBOK. KypCa 110 5
[IpumeHeHMe 31eKTpUYeCKUX MAllKH B COCTaBe [IBUraTe/IbHbIX .
peKoMeHyeMoi
yCcTaHoBOK JIA.
JuTeparype
YrnybnenHas
npopaboTKa pa3zenos
2 |Pa3gen 2. Tumbl 371eKTPUYECKUX MalLIKH. Kypca 1o 5
peKoMeHyeMoin
JuTeparype
YrnybneHHast
Paznen 3. TIpUHIUI ¥ pEXXUMBI PA0OTHI CHHXPOHHOMN MpopaboTKa pasyjesion
3 o Kypca 1o 10
3/1eKTPUYECKOI MalllMHBI. .
peKoMeHAyeMOoit
JTeparype
Yrny6neHHast
Pa3gen 4. KIT/T CHHXPOHHBIX /IeKTPUYeCKUX MaIlFH. AJITOPUTMBI [IPOpaboTKa pa3zernos
4  |BpaleHMs CMHXPOHHOM 3/1eKTpHUeCKOi MalllMHb] Ha MOCTOSIHHBIX  |Kypca Io 4
MarHuTax. peKoMeHyeMoM
JuTeparype
YrybnenHas
5 Pazgen 5. CunoBble KOHTPOJIEPHI [J1s1 BpallieHUsl 371eKTpUUeCKOU E}FI) ;E aa?_l(z)TKa pazjesion 4
MalllMHb] Ha MTOCTOSIHHBIX MarHUTax. o
peKOMeHZyeMOou
JuTeparype
YrnybneHHast
rpopaboTKa pas/iesioB
6 |Pasgen 6. OcHOBBI yIipaB/eHUs. Kypca I10 4
peKoMeHAyeMOoit
JTeparype
YrnybneHHast
Paszen 7. BeicokoBo/IbTHasi OaTtapest. OCHOBHAs (DYHKI[MOHAIbHAS npopaboTKa pasyjesion
7 Kypca 1o 4
Harpyska. .
peKoMeHyeMoM
JuTeparype
YrnybnenHas
rpopaboTKa pa3zenos
8 [Pasgmen 8. O6o6IIeHHas MaTeMaTHuecKast Mozeb PCY. Kypca 1o 4
peKoMeHyeMoin
JuTeparype
Bcero 3a 10 cemecTp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12|34 5 6 7|8/ 9 10 (11 (12|13 |14| 15 16 17
10 BP34 | AP BII3 | AP BII3 | AP | mud. 3au.
YcnoeHble 0603HaUEHUS:
o [IP — auarHoCTHUeCKasi paboTa;
e BP3]l — BOIpoCkI 10 paszeny;
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e BII3 — Bompocel/3aganus 1o temam I13;
e aud. 3au. — auddepeHIMPOBAHHbIN 3aueT.

TeKyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIe BpeMeHHble HHTepBaJbl B
cnenyrommx dpopMax:
e JMarHoctuyeckas pabora;
e BOIIPOCHI 110 paszeny;
e BOIpPOCHI/3afiaHus 1o TemaM [13.

ITpomesKyTouHas arrecTarusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:
1. B. H. BanypuH. . ODnekrpuueckuie Mammnel. CI16.: Jlans, 2022, 351. pec.
5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS JUCIUIIUHBI, 31€KTPOHHbBIE OUOTMOTEUHbIE CHCTEMBI:

1. https://e.lanbook.com/book/144002 — D5BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbnas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YCTUHORBA;

3. https://e.Janbook.com/book/186353 — 3BC JlaHs;

4. https://e.lanbook.com/book/256664 — OBC JlaHsb;

5. https://e.Janbook.com/book/162506 — 3BC JlaHs.

CorpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLoHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalOHHBIN TIOpTasl IpaBoBoi HHGOpMAaI[UH.

5.5. TIporpamMmMHOe obecrieueHue:
He Tpebyercsl.
5.6. H(opmaliMoHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueii mporpaMme qUCIHTLTHHBI
CIWIOBBIE JJ/IEKTPOHHBIE YCTPOVCTBA B BP]]

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda CUJIOBBIE 3JIEKTPOHHBIE YCTPOUCTBA B BPJl sBisercs AUCLUILUIMHOM
obsa3arenbHONM 4yacTH O70ka 1 mporpaMMbl MOATOTOBKM I0 HampasiaeHuio 24.05.02 IIpoekmupoeaHue
aeUAaYUOHHbIX U pakemHbix Oogueamesnell. JJUCLIMTIIMHA peanu3yeTcss Ha ¢akyabrere A PakeTHO-KOCMHUUECKOM
texuukd BI'TY "BOEHMEX" um. [J.®. YctunoBa kadenpori A8 IBUTATEJIN 1 SHEPTOYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-7 criocoOHOCTh KPUTHUECKH M CHCTEMHO aHa/lIM3UPOBaTh JOCTH)KEHUS OTpac/d [JBUrATe/eCTPOEHUS U
JHEPreTUYeCKON TeXHUKH U CIIOCOOBI X TPUMEHEHHS B TPOQeCCUOHATEHOM KOHTEKCTE.

CojiepkaHue JUCLUITIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C TIPUMEHEeHHeM 3/1IeKTPUUYeCcKUX MallliH B
COCTaBe /IBUTaTe/bHBIX YCTaHOBOK JIA, TiprMepaMu peaiv3aldy paclpe/ieIeHHbIX CHUIOBBIX YCTAHOBOK,
MIPUHIIUIIAMU PabOThI, IPEMMYII[eCTBAMH U HEIOCTaTKaMH, alTOPUTMaMH PaboThl.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI TIO pa3fieny;
e BOIIPOCHI/3ajaHus 1o Temam [13.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenta (40 u).
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IIpuioxenue 2
K paboueii mporpaMme JUCIHTLTHHBI
CHWJIOBBIE JJIEKTPOHHBIE YCTPOVICTBA B BP[

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomMeHnyemas iMTeparypa uac

Pa3ue11 1. PEICHPEAEJIEHHHH CH/I0Bas YCTAHOBKA. OHOPHLIE HCTOYHUKHU JHEPIrUHU /I pACIIpeAe/I€eHHBIX
CHJ/IOBBIX YCTAHOBOK. HpHMEHEHHe JIEKTPHUUYECKHUX MAIIIMH B COCTaBe ABUIdTe/IbHBIX YCTAHOBOK JIA.

Yrny6sieHHast mpopaboTKa pasziesioB kypca o | B. H. BanypuH. . D/ieKTpUueCcKrue MallliHbI; 5
pPeKOMeHIyeMOU TuTepaType CII6.: Jlanb, 2022 (3,4)

Wroro no pa3geny 1 5

Paspen 2. Tunel 3/1eKTpUYeCKHX MaIKH.

YrnybnenHas npopaboTka pa3fenor kypca o | B. H. BanypuH. . DyieKTpUuecKHe MallliHbI: 5
PEKOMEeHZyeMOU TUTepaType CII6.: Jlanb, 2022 (3, 4)

Wtoro no pa3neny 2 5

Paspen 3. IIpUHIUN ¥ P&XUMBI pa00ThI CHHXPOHHOM 3/IEKTPUYECKOH MallIHHbI.

YrnybnenHast npopaboTka paszenoB Kypcano | B. H. BaHypuH. . DneKTpruecKrie MallliHbI: 10
peKOMeHyeMoH IhTepaType CII6.: Jlanb, 2022 (3, 4)

Wroro no pasgeny 3 10

Pazpen 4. KIT[ CHHXpOHHBIX 1eKTPUYeCKUX MAlllMH. AJITOPUTMbI BPallleHUs1 CHHXPOHHOM
IeKTPHUYEeCKOI MallMHbI HA MOCTOSAHHBIX MarHUTax.

YrnybsieHHast ipopaboTKa paszienioB kypca o | B. H. BanypuH. . DyieKTpuyeCcKue MallluHbI;
peKoMeHyeMOU TuTepaType CII6.: Jlaus, 2022 (3, 4)

Urtoro no pasgeny 4 4
Pa3pen 5. CuioBble KOHTPOJ/IEPHI /IS BPALeHUA J1eKTPHYeCKO MalIMHbI HA MOCTOSHHBIX MarHUTAax.
YrnybnenHas npopaboTka pa3fesor kypca o | B. H. BanypuH. . DyieKTpUueCcKre MallliHbI:

4

PEKOMEHIyeMOU TUTepaType CII6.: Jlansb, 2022 (3, 4) 4

Wroro no pa3geny 5 4

Paspen 6. OcHOBEBI ynipaB/IeHUs.

Yrny6nenHast mpopaboTka pa3zenioB kypca o | B. H. BanypuH. . DneKTpruuecKre MallliHbL: 4
peKOMeH/lyeMOoH JITepaType CII6.: Jlanb, 2022 (3, 4)

Wrtoro mo pazgeny 6 4

Paspen 7. BoicokoBosibTHas1 0arapes. OcHoBHasi QyHKIHOHA/IbHAsA Harpy3kKa.

YrnybnenHast npopaboTka paszenoB Kypcano | B. H. BanypuH. . DneKTpruecKrie MallliHbI: 4
peKoMeHAyeMOU uTepaType CII6.: Jlans, 2022 (3, 4)

Wrtoro no paspeny 7 4

Pazgen 8. O6o6meHHasn MaTreMaTuueckast mogens PCY.

YrnybseHHast mpopaboTka pasziesio kypca o | B. H. BanypuH. . DyieKTpuuecKre MallluHbI; 4
peKoMeHyeMOU uTepaType CII6.: Jlaus, 2022 (3, 4)

Wrtoro no pasgeny 8 4
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IIpunoxenue 3
K paboueii mporpaMme JUCIHTLTHHBI
CHWJIOBBIE JIEKTPOHHBIE YCTPOVICTBA B BP[|

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOMPOCHI TIO pa3fieny;

e BOIIPOCHI/3a/jaHus 10 TeMaM I13;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocsl no pasjeny

KonTpob nipoBoguTtcs B popme cobeceioBaHMsl, BK/IFOUAeT B Cce0st OTBETHI HA TPU KOHTPOJIbHBIX
BOIIpOCa.
OLeHUBaeTCs MOJHOTA ¥ KAYeCTBO OTBETA.
KoHTposib curTaeTcsi MpoiZieHHbIM, eC/Id TIPOLIeHT NPaBUILHBIX OTBETOB Ha KaXKblid BOMpOC BhIiiie 70%.
Bormpocsel no kaxxgomMy U3 pa3ziesioB cofepkatbesi B YMK AuCLUIIIMHEIL.

Bomnpocsi/3aganus no Temam I13

OLeHUBaeTCs MOJHOTA U KAYeCTBO BBITIOJIHEHUS IPAKTUYECKOTO 3aJjaHusl, BEPHOCTD IOTyYEHHBIX
pe3yJIbTaToB, CIIOCOOHOCTb UX OOBSICHUTD.
3a mpakTHYeCKOoe 3aJjaHie CTABUTCA "'3auTeH0", eC/Ti 00yuaroIuiicst BepHo BbinoHua I13, opopmun
pe3yJIbTaThl B COOTBETCTBHUHU C TPeOOBaHUSIMH, YBEDEHHO U TIPAaBU/IBHO OTBEYAET Ha BOTPOCHI TIPETIO/|ABaTe st
10 MaTepuasiaM BBIIIOJTHEHHOI'O MHAWBU/yalbHOIO 3aaHUS.
13 oTrpapsnseTcss Ha 10pabOTKY, eC/IM Pe3y/bTaT COJEPXKUT rPyObie OIMOKHY, pe3y/ibTaThl He 0OPMIIEHBI B
COOTBETCTBUHM C TPeOOBaHUSIMHU, CTYAEHT He pa30upaeTcs B TIpe/iCTaB/IeHHOM M MaTepualie, He OTBeuaeT Ha
BOIIPOCHI IIperofiaBareyisi.
3apanus no tTemam 13 npegcraBnensl B YMK UCHATIIAHELL

JuddepennupoBaHHbIii 3aueT
Honyckom K anddepeHIMPOBAHHOMY 3a4eTy SIB/ISIeTCS BHITIOJTHEHUE BCEX MePOTIPUSTHH,
MpeAyCMOTPEeHHBIX TPaUKOM KOHTPOJIBHBIX MEPOTNIPUATHI pabodeli MporpaMMbl AUCLUTITAHBL.

OuddepeHipoBaHHbIi 3aueT MPOBOAUTCS B (hOpMe YCTHBIX OTBETOB Ha BOMPOCHI. OljeHKa BBICTABJISIETCS 110
pe3ysibTaTaM OTBETOB Ha 2 BOTIPOCaA:

«OT/IMYHO» - TIOJTHBIA OTBET Ha 2 BOTIPOCA U BO3MO>KHBIE JIOTIO/THATE/TbHBIE BOTIPOCHI;

«XOPOLIO» - He3HAUUTe/IbHbIe 3aMeuaHusi Ha OTBETHI 110 2 OCHOBHBIM BOIIPOCAaM U HeIloJIHble OTBETHI Ha
JIOTIOJTHUTe/TbHBIe BOTTPOCHI;

«YyZIOBJIETBOPUTETLHO» - HETIOTHbIE OTBETHI Ha 2 BOMpoca OuieTa, OTCYyTCTBHE OTBETOB Ha OT/e/TbHbIe
JIOTIOJTHUTEJTEHBIE BOTIPOCHI;

«He 3aUTeHO» - HEelOJHbIM OTBET Ha O/IH BOTIPOC OWsieTa, OTCYTCTBHE OTBETa Ha BTOPOU U JIOTIO/THUTE/IbHBIE
BOTIPOCHI.

Bonpocs! npegcrasnensl B YMK auciunivHel.

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eXNHMI]

BCET'O

AyauTopHbIe

3aHATHUA B

KOHTAKTHOM

dopme

BCEI'O

Jlekipuu
IIpakTHueckue
3aHATHUA

CamocrosTe/IbHasA
pabora cTyaeHTOB

Dopmupyemast
KomIeTreHus, %

OIIK-7

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

10

Paspgen 1. Pacipepenennas cunoBasi
ycraHoBKa. OnopHbIe HCTOUHUKU
JHEePruHu JJ/Ifl pacnpeje/ieHHbIX CUI0BBIX
ycTaHoBOK. [IpymeHeHue
3/IeKTPUYECKHUX MALIUH B COCTaBe
JABUraTe/IbHBIX YCTAaHOBOK JIA.

Bormpocsl
o

pasgeny

10

Paspen 2. Tunsl 3eKTpudecKux
Mall}H.

10

Borpocsl
o

pazaeny

10

Paspen 3. IIpuHIUN ¥ PeXXUMBI padoThI
CUHXPOHHOM 3/1IeKTPUUYeCKOil MallluHbI.

16

10

20

Borpocsl
o

pazaeny

10

Paspen 4. KIIJ{ CHHXpOHHBIX
IeKTPUUYECKUX MAIINH. AJITOPUTMBI
BpalleHUusl CHHXPOHHOM 3/IeKTPUYeCKOH
MAaIIHHbI Ha MOCTOAHHBIX MarHUTax.

16

12

10

Bormpocsl
o
paszeny,
Bomnpocsl/
3a/laHus
T10 TeMaM
I13

10

Paspen 5. CuioBble KOHTPOJ/IephI /1A
BpalleHus 3/IeKTPUYeCcKOoil MallMHbI Ha
NMOCTOSIHHBIX MarHUTax.

10

Borpocst
110
paszeny,
Bompocsl/
3a[,aHus
0 TeMaM
I13

10

Paspen 6. OcHOBEI ynipaB/ieHHs].

16

12

20

Bomnpocsl
To
paszeny,
Bornpocsl/
3a[,aHusI
10 TeMaMm
I13

10

Pa3pgen 7. BricoKoBo/IbTHas1 0aTrapes.
OcHoBHas (PyHKI[HMOHA/IbHAsA Harpys3ka.

16

12

10

Bormpocsl
o
paszeny,
Bomnpocsl/
3a/jaHus
T10 TeMaM
I13

10

Pa3gen 8. O0o0mentan
MareMaTndeckas mojenab PCY.

18

14

10

Borpocst
1o
paszeny,
Bompocsl/
3a/,aHus
0 TeMaM
I13

14
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Bcero 3a 10 cemecTp

108

68

34

34

40

100

Bcero no JUCHHUILIMHE

108

68

34

34

40

100

15
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Kputepuu oneHuBaHus

OIIK-7

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbl omKkpbimozo muna:
ITpounTaiiTe TEKCT U 3alUILINTE OTBET.

ITpumeHeHue pacripesiesieHHbIX CY orpaBziaHo B ciiydae
BcraBbTe HefjocTatomue cioBa B abOpeBUaTypbl TUTIOB 3/IEKTPUUECKUX MallliH

1) KATIT - __ [Buraresib MOCTOSIHHOTO TOKA

2) BATIT - pBurareb MOCTOSIHHOTO TOKA

3) BP/l - BeHTW/IbHBIM JBUraresb

4) AJKP — acMHXpOHHBII JIBUraTe/lb C pOTOpPOM
5) AADP - JIBUTaTesb C (ha3HBIM POTOPOM

6) CAOB - cuHXpOHHBIN ABUTaTeNb C

7) COIIM — CHHXPOHHBIN ABUTATENb C

8) CP/I - cuHXpOHHBIH JBUTaresib
[Mpouwuraiite 3a/jaHue, faliTe pa3BEPHYTHIA OTBET.

INosicHuTe, KaK Bbl TIOHMMaeTe POJIb 3/IeKTPUUeCKOM MallliHbI B KaueCTBe CTapTep-
reHeparopa.

[TpouwnTaiite 3a/jaHue, faiiTe pa3BEPHYTHINA OTBET.

[MepeuncnTe OCHOBHBIE ITPEUMYILIECTBA Ma/IOPa3MePHBIX ra30TypOUHHBIX
3/1eKTPOYyCTaHOBOK

[Mpouwuraiite 3aaHue, faliTe pa3BEPHYTHIA OTBET.

Kaxkoii ararna3oH 3HaueHuid Hanbosee 6/IM3K0 OMMCHIBaeT 3)(HEKTUBHOCTE IBIDKUTENeN
JIA B BUIe yienbHON Ha 1KBT 3aTpauriBaeMoit MOIITHOCTU CH/IBI TSTU B KI'C?
ITpouwnraiiTe 3ajaHue, JaiiTe pa3BEPHYTHI 000CHOBAHHBIM OTBET.

OnekTpuUeCcKast YaCTOTa BpalljeHus a3HbIX TOKOB CBSi3aHa ¢ (hHU3UUeCKOU YacTOTOMH
Bpatenus poropa CIAIIM uvepes
[TpouwnTaiiTe 3a/1aHKe, [alTe pa3BEPHYTHIA 000CHOBAHHBIN OTBET.

Yto sIB/IsIeTCsI OTIOPHBIM MUCTOYHUKOM 3HEPTUU pacrpesie/iEHHOM CUIOBON YCTaHOBKU?
UTo MOXXHO OTHECTH K MpeuMyliieCcTBaM pacripefie/IEHHON CUI0OBOUM ycTaHOBKU? [laliTe
Pa3BEPHYTHIN 000CHOBAHHBIN OTBET.

Kakvumu cBoticTBamu 00/1alaeT CHHXPOHHBINM JBUTATe/Th C TIOCTOSHHBIMUA MarHUTaMuy?
[aiiTe pa3BépHYThI 000CHOBAHHBIM OTBET.

Ha3zoeuTe MakCUMasbHYIO MPOEKTHYIO BEJIMUMHY TVIOTHOCTU TOKA B 0OMOTKaX /IJist
CATIM BO3[yIIHOTO OXJIaXKAEeHUS.

BOTlpOCbl 3dKpblmo2co munda:
HquHTaﬁTe TeKCT U BLI6epI/ITe MpaBUJ/IbHBIE OTBETHI

UTO0 U3 HIWKeIepeuncIeHHOr0 SBJIsIeTCsl pacipe/ie/leHHOW CU/I0BOM YCTaHOBKOW?
- FPV gpon

- BI1JIA BuHTOMOTOpHBIN ¢ IBC

- BITJIA c 4 BuATaM# 1 peMeHHOM TpaHcmuccueti ot I'TO-CT

- aBTOMOOMJIb C TIOCTOSTHHBIM TIPUBOZIOM Ha Bce 4 Komeca

- 9/IEKTPOABTOMOOM/IL C 4Ms MOTOPKOJ/IECAaMU
ITpounTaiiTe TEKCT U BEIOEPUTE TIPABU/IbHBIE OTBETHI
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Ne 3

Ne 4

Ne 5

Ne 6

Ne 8

UYTo sIB/IIETCSA BYKUTE/IEM?
- BUHTOMOTOpHAs rpymnrna

- UMIIesiiep

- reHeparop

- CTapTep-reHeparop

- LIUKJIOPOTOP

- HeCYLL[MI BUHT

- TAHYLIUA BUHT

IMpouwnTaiiTe TEKCT U BHIOEPUTE TIPABU/ILHBIN OTBET

KakoBo MMHMManbHOE KOJIMUeCTBO MOIH0COB POTOpa CUHXPOHHOI'O ABUTraTesIAd C
IMMOCTOAHHBIMH MarHUTaMH

- OlVH
- IBa
- TpH
- yeThIpe

- BOTIPOC He KOpPeKTeH

KakoBo MHUHHMMa/IbHOE KOTMU€eCTBO T1ap II0/IK0COB POTOPAa CMHXPOHHOI'O ABUTraTesId C
TIOCTOAHHBIMUW MarHUTaMK

- OflHa
- IBa
- TpU
- yeThIpe

- BOTIPOC He KOppeKTeH
INepeuriciiTe BUBI MAaTHUTOB B TIOPSi/IKe YBe/THYEHUs MOIITHOCTH

- SmCo (camapuii-k006anbT)

- NiFeB (#uoaum >xemne3o 60p)

- Fe (peppHr)

- AINiCo (AJIEHUKO)

ITepeuncivTe MarHUTHI MO BO3PACTAHUIO [IOTTYCTUMOU TEMITEPATYPhl UCII0/Ib30BaHMUS
- SmCo (camapuii-ko06aneT)

- NiFeB (Huoaum >kese3o 60p)

- Fe (deppur)

- AINiCo (AJEHUKO)

ITpouwnTaiiTe TEKCT U BHIOEPUTE MIPABUILHBIN(bIE) OTBET(bI)

KosdduimenT rosie3Horo AeicTBUs CHHXPOHHOTO ABUTATES C TTOCTOSHHBIMU
MarHUTaM¥ OfIH M3 CaMbIX BBICOKUX CPeY S7IEKTPUYeCKUX MAIlIWH T.K.

1) oTCyTCTBYeT CKOJIb)KeHHe pOoTOpa B MarHWTHOM T10JIe CcTaTopa
2) UCTONB3yeMbl MIOCTOSTHHBIE MAaTHUTHI He TPeOYIOT SHEPTUY Ha CO3AaHHe MarHUTHOTO
T10J151

3) Ans ynpaB/eHus IpaBWIbHBIM BpalljeHUeM 3JIeKTPUYeCKON MallliHb] UCTI0Mb3yeTC s
CUJIOBOW UHBEPTOD

4) UCTONb3YIOTCS Criel[abHble TIOAUITHAKOBBIE OIOPbI POTOpa
5) eCcTb BO3MOXKHOCTh UCIIOJTHEHUSI C Pa3/IMYHBIM HarlpaBieHreM MarHUTHOTO TIOTOKa

6) €CTb BO3MOXXHOCTb UCIIO/THEHUA C BHEITHUM Y BHYTPEHHHUM POTODOM
HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.

Pa3esiTe MoTepy CHHXPOHHOTO /IBUTaTe/Is C TOCTOSTHHBIMUA MarHUTaMU ¥ TIOTEPH B
VHBEpTOpe
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Ne 9

Ne 10

OMHUYeCKHe IToTepr B KaHa/laX CHHXPOHHOI'O ABUTraTesid C

1 CHJIOBBIX KITHOUeH MOCTOSTHHBIMY MarHUTaMu
5 TIOTEpU B MAarHUTONPOBO/E 32 CYeT | HHBEpTOp

TOKOB DyKO
5 TIOTEDH Ha TepeKioueHke (hasHbIX

MOTyTIIeuei
4 TIOTEDU HA BCTPEUHOe BK/IIoUeHHe

(ha3HBIX MMOMTyTIIeUei
g TIOTepH Ha repesaps/IKy 3aTBOpoB
CHUJIOBBIX KITIOUeH

g ToTepu Ha obecrieueHUH paboThI

€/1ab0TOYHOM YyacTu
7  oMHYecKHe MoTepu B 00MOTKax

[TpouwnTaiiTe TEKCT U BEIOEPUTE TIPABU/IBHBIN OTBET.

MuHMManbHOE KOIMYeCTBO [1a30B CTaTOpa CUHXPOHHOI'O ABUTaTe/id C ITI0CTOAHHBIMH
MdIrHUTaMH

- OfIUH

- IBa

- TpU

- yeThIpe

- BOIIPOC He KOppeKTeH
[TpouwnTaiiTe TeKCT ¥ BEIOEPHTE MIPAaBU/ILHBIE OTBETHI.

Kakue yTBepsKieHUs O 3/IeKTPUUeCKIX MallliHaX BepHbI?

1) DnekTprueckas MaiiyHa ¢ 60JibIleli YaCTOTOM BpallleHHs] pOTOpa UMEET MEHbIIYH0
MacCy TIpH COTOCTaBUMBIX MOIITHOCTSIX.

2) DnexkTpuueckas MalrHa ¢ 60-blield YacTOTOM BpalleHUsi UMeeT MeHbLIYI0
MOLI[HOCTb TIPY COTMIOCTaBUMBIX Maccax.

3) OnekTpuuecKas MallllHa C MeHbIlleld MacCOi UMeeT MeHbILyI0 MOIIHOCTb NpU
COTIOCTaBUMBIX YaCTOTaX Bpall|eHUH.

4) SnekTpuueckas MaiuHa ¢ 60/bInel Maccol uMeeT 6OJBITYIO YaCTOTY BpaIlleHUsI
TP COTIOCTaBUMBIX MOLIJHOCTSIX.
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