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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CWIOBBIE JJIEKTPOHHBIE YCTPOVICTBA B BP/I
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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
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

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

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBegyromumii Kadeapoii CaBapoBckuii A.A., K.T.H.




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 — CnocobeH KpUTHUECKHU M CUCTEMHO aHa/IM3UPOBaTh JOCTIDKEHUSI OTPAC/M JBUTATe/IeCTPOeHUs 1
SHepreTHYeCcKoi TeXHUKH U CIIOCOObI X IPUMeHeHHsI B MPo¢eCCOHATbHOM KOHTEKCTe

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

OIIK-7
3HAHUA:
THIIOB 3/IeKTPUUECKUX MAIlIVH, TIPUHLUIIOB UX PaboTHI;
THUIIOB, XapaKTePUCTHK, PEUMYILIeCTB pacrpe/e/ieHHOW CU/I0BOW YCTaHOBKU

TUIIOB CUJIOBBIX KOHTDOJIJIEPOB;;

YMmeHus:
000CHOBBIBATE TpUMeHEeHKEe NaTUMKOB B COCTdBE 3/IEKTPUUECKHX MallllH; 000CHOBBIBATD NnMpyuMeHeHune

3JIEKTPUUECKHX MalllMH B COCTaBe ABUIr'aTe€/IbHbIX YCTAdHOBOK;

HABbIKU:
00ocHOBaHMe BbIOOPA CXeMbI pacripe/ie/IeHHOW 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 U PEI'YJINPOBAHUE, JJIEKTPOTEXHUKA U JJIEKTPOHUKA, CXEMbI 1
KOMIIOHOBKHA BPA, TEXHO/IOIUA IIPOU3BOJACTBA I'TA N DHEPI'ETUNYECKUX
YCTAHOBOK.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CriocobeH NIpUMEHSTh €CTeCTBEHHOHAYYHbIE M 00II|eMH)KeHEePHbIE U 9KCITEPUMEHTATbHOTO
WCCIIeloBaHUs JJ1sl PellleHrsl MH)KeHepHBIX 3a/jau podecCcroHalbHON 1eATelbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au

¢ TICK-5.1 — CniocobeH pa3pabaThiBaTh U BBIMTYCKaTh KOHCTPYKTOPCKYIO JOKYMEHTAIIUIO Ha /IeTalu U
y371bl IBUTaTe/el, a Tak >ke Cpe/iCTBAa TeXHOJOTMUeCKOr0 OCHAIlleHUs

e TICK-5.2 — CniocobeH pa3pabaTbiBaTh TEXHOJIOTHUECKHE TMpolecchl u3rotornenus [ICE

e TICK-5.4/24 — Cnocoben pa3pabarbiBath K/ Ha JeTany, U3roTaBIMBaeMbIe 110 alJUTUBHLIM
TeXHOJIOTUSIM, U3r0TaB/IMBaTh UX U OL|eHMBATh [0Ka3aTe Il KaueCTBa JieTasei, IoyueHHbIX 10
aAIMTABHBIM TEXHOJIOTUSIM



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, 11 6 6 0 5 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 17 12 4 8 5 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 9 4 4 0 5 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 19 14 6 8 5 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. 17 12 4 8 5 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 17 12 5 10 5 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
|  |MCTOUHHMKM SHEPrMH ISl pacripe/ie/leHHbIX CHIIOBbIX YCTAHOBOK. | o 5
[IpumeHeHMe 31eKTpUYeCKUX MAllKH B COCTaBe [IBUraTe/IbHbIX yP .
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 5
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 5
MarHuTax. peKoMeHyeMoM
JuTeparype
YrybnenHas
5 Pazgen 5. CunoBble KOHTPOJIEPHI [J1s1 BpallieHUsl 371eKTpUUeCKOU Ep OE aa6(2)TKa Pa3Ae/Ion 5
MalI1HbI Ha IOCTOSIHHBIX MarHUTax. ypea il o
peKOMeHZyeMOou
JuTeparype
YrnybneHHast
rpopaboTKa pas/iesioB
6 |Pasgen 6. OcHOBBI yIipaB/eHUs. Kypca I10 5
peKoMeHAyeMOoit
JTeparype
YrnybneHHast
Paszen 7. BeicokoBo/IbTHasi OaTtapest. OCHOBHAs (DYHKI[MOHAIbHAS npopaboTKa pasyjesion
7 Kypca 1o 5
Harpyska. .
peKoMeHyeMoM
JuTeparype
YrnybnenHas
rpopaboTKa pa3zenos
8 [Pasgmen 8. O6o6IIeHHas MaTeMaTHuecKast Mozeb PCY. Kypca 1o 5
peKoMeHyeMoin
JuTeparype
Bcero 3a 10 cemecTp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12|34 5 6 7 (8910 11 12 (13| 14 15 16 17
10 BP31 | AP | BP3[ AP | BII3 | BP3/[, BII3 | BII3, BP34 |AP| gud. 3au.
YcnoeHble 0603HaUEHUS:
o [IP — auarHoCTHUeCKasi paboTa;
e BP3]l — BOIpoCkI 10 paszeny;
7 36596




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
asUAYUOHHBIX U pakemHbIX O0guzamesnell. [lucLurivHa peanusyeTcs Ha (akynbreTe A PakeTHO-KOCMUYeCKas
texuuka BI'TY "BOEHMEX" um. [1.®. Ycrunoa kadenpoit A8 IBUTATEJIN 1 DHEPT'OYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-7 CriocobeH KPUTHYECKH M CHCTEeMHO aHa/lW3MpOBaTh [OCTIDKEHHsI OTPAaC/d [BUraTeeCTPOEHHs H
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: 5
peKOMeHyeMoH IhTepaType CII6.: Jlanb, 2022 (3, 4)

Wrtoro no pasgeny 3 5

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 5
Pa3pen 5. CuioBble KOHTPOJ/IEPHI /IS BPALeHUA J1eKTPHYeCKO MalIMHbI HA MOCTOSHHBIX MarHUTAax.
YrnybnenHas npopaboTka pa3fesor kypca o | B. H. BanypuH. . DyieKTpUueCcKre MallliHbI:

5

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

Wroro no pa3geny 5 5

Paspen 6. OcHOBEBI ynipaB/IeHUs.

Yrny6nenHast mpopaboTka pa3zenioB kypca o | B. H. BanypuH. . DneKTpruuecKre MallliHbL: 5
peKOMeH/lyeMOoH JITepaType CII6.: Jlanb, 2022 (3, 4)

Wrtoro mo pazgeny 6 5

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

YrnybnenHast npopaboTka paszenoB Kypcano | B. H. BanypuH. . DneKTpruecKrie MallliHbI: 5
peKoMeHAyeMOU uTepaType CII6.: Jlans, 2022 (3, 4)

Wrtoro no paspeny 7 5

Pazgen 8. O6o6meHHasn MaTreMaTuueckast mogens PCY.

YrnybseHHast mpopaboTka pasziesio kypca o | B. H. BanypuH. . DyieKTpuuecKre MallluHbI; 5
peKoMeHyeMOU uTepaType CII6.: Jlaus, 2022 (3, 4)

Wrtoro no pasgeny 8 5
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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

OLieHMBaeTCs M0/IHOTA M KaueCTBO BbINOJIHEHUS IIPAKTUYECKOTO 3a/laHusl, BEPHOCTD I10JIyUYeHHBIX
pe3yJIbTaToB, CIIOCOOHOCTb UX OOBSICHUTD.
3apanus no Temam 13 npencraBneHsl B YMK qUCLHUATIAHELL

JuddepennupoBaHHbIii 3aueT

JuddepeHtiipoBaHHbIi 3aueT MPOBOAUTCA B (hOpPMe YCTHBIX OTBETOB Ha BOMPOCHI. OLjeHKa
BBICTABJ/ISIETCS 110 pe3y/bTaTaM OTBETOB Ha 2 BOIIPOCa:
«OTJIMYHO» - TIOJTHBIM OTBET Ha 2 BOTIPOCA ¥ BO3MOKHBIE ZIOTIO/IHUTETbHBIE BOTIPOCHI (He Oosiee 5
JIOTIOJTHATE/TBHBIX BOMPOCOB, He TPeOYIOIUX BPEMEHH Ha MO/ITOTOBKY K OTBETY);
«XOpOLLIO» - He3HAYUTeJIbHbIEe 3aMeuaHusi Ha OTBETHI II0 2 OCHOBHBIM BOIIPOCAM U HEeIOJIHbIe OTBETHI Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI (He Oosiee 3 OTOTHUTEIbHBIX BOIIPOCOB, He TPeOYIOIMX BpeMeHH Ha MOATOTOBKY
K OTBETY);
«YyZIOBJIETBOPUTE/ILHO» - HETIOTHbIE OTBETHI Ha 2 BOTpoca OuieTa, OTCYyTCTBHE OTBETOB Ha OT/eJTbHbIe
JIOTIOJTHUTEJIbHBIE BOIIPOCHI ;
«He 3aUTeHO» - HEeloJHbIM OTBET Ha O/IH BOTIPOC OWsieTa, OTCYTCTBHE OTBeTa Ha BTOPOU U JIOTIO/THUTE/TbHBIE
BOIIPOCHI;
Bonpocs! npegcrasensl B YMK auclUniviHeL.
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[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.

11

20

Borpocsl
o

pazaeny

10

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

17

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].

19

14

20

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

10

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

17

12

10

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

10

Pa3gen 8. O0o0mentan
MareMaTndeckas mojenab PCY.

17

12

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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Onenounblie MaTepuassl no gucuumiude CUJIOBBIE DJIEKTPOHHBIE YCTPOVICTBA B BPJ

OIIK-7 - CnocobeH KpumuyecKu U cCUCmMeMHO aHa/AU3Upoeamb 00CMudiceHUs1 ompacau
dsuzamesieCmpoeHusl U SHepzemu4ecKoll mexHUKU U cnocobbl ux npumeHeHus 8 npogheccCuoHaIbHOM
KOHMeKcme

Ne 1 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CorocraBbTe NI0TePU M YCTPOICTBA, B KOTOPBIX OHU IPOUCXOIST

1. craTopHbIe
T/IaCTUHBI
3/1IeKTpHUYeCKOU
MalllMHBI

A. KaHa/IbHble OMHYeCKHe rnorepu

2. ipaviBepa

yIpaB/eHus

CUJIOBBIMHU b. notepu B MarHuTOIIpOBOZeE 3a CYeT TOKOB DYKO
KJIIOUaMU
VHBepTOopa

3. mpoBoza
MO KJIFOUEeHUsI
JiBUTaTesNs K
VHBEpPTOpY

4. cunoBble

KJIIOUU I". noTepu Ha nepe3apsiIKy 3aTBOPOB CHUJIOBBIX K/IHOUel
VHBepTOopa

5. potop

sneKkTpuueckoid /. motepu Ha obecriedeHUH paboThI C/1aOOTOYHOM YacTH
MalllMHBI

B. moTepu Ha nepeMarHUUMBaHue

6. ctaTopHast
obMoTKa
3/1IeKTpHAYeCKOU
MallUHbI

E. omuueckue rorepu B 00MOTKax

JK. KaHabHBIE OMHYECKHe rnorepu

Ne 2 TIpouwWTaiiTe TEKCT W 3aIUILIMTE Pa3BePHYThI 000CHOBAHHBIN OTBET
ITpouuTaiiTe 3aziaHue, JaiTe pa3BEPHYThIM 000CHOBAHHBIM OTBET.

Kakumu cBolicTBamu 00/1a/ilaeT CHHXPOHHBIN ABUTaTesb C TIOCTOSTHHBIMA MarHUTaMu?
Ne 3 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
[TpouwnraiiTe 3ajaHue, JaiTe pa3BEPHYTHI 000CHOBAHHBIM OTBET.

Kak cBsi3aHBI 3/1eKTpUYeCcKasi YaCToTa BpailjeHus (ha3HbIX TOKOB C MeXaHUUeCKOW YacTOTOW BpalljeHUst
poropa CATIM?

Ne 4 TIpouMTaiiTe TEKCT ¥ YCTAaHOBHUTE COOTBETCTBHE
[MpounTaiiTe TEKCT U COMOCTABLTE TEPMUHBI IBU)KUTE/IEU U OTIOPHBIE UCTOUHWKU SHEPTUr

1. ABWKUTENB C
V3MeHsieMbIM A. BUHTOMOTOpHas rpynna
BEKTOPOM TATU

2. IBWKUTE/b
BEepPTUKAJIbHOTO
B3/1eTa U
MOCaIKu

b. nuknopotrop

3. caMoJIeTHRIHN

BIDKITE B. Hecymumii BUHT

4. ONOpHBIN I'. TaHy1MI BUHT
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Ne 5

Ne 6

Ne 7

Ne 8

WCTOYHUK
MeXaHU4Ye CKON
SHepruu

5. OTIOpHBIH
WCTOYHHUK
3/1IeKTpHAYeCKOU
SHepruv

L[. ABUTI'aTe/Ib BHYTPEHHEr0 CrOpaHust

E. BbICOKOBO/IbTHas Oarapest
JK. umneniep

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIHUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

[TpouwnTaiiTe BOMpOC 1 BEIOEPHTE TIPAaBUIILHBIHN(bIE) OTBET(BI).

INocTossHHas BpeMeHU CHHXPOHHOTO IBUraTess C TIOCTOSIHHBIMU MarHUTaMU OTpeZie/isieTcs:
1) MOMEHTOM HHEepIMK POTOpa

2) Macchl 371eKTpUYeCKO MallHbI

3) MakCUMaJIbHO JIOMyCTUMBIM (D)a3HBIM TOKOM MHBEpPTOpa

4) yactoroii [IIMM reHeparuu Ha (a3HBIX BBIBOJIAX

5) MOMEHTOM COIIPDOTUBJ/IEHKA TMOAIIUITHUKOBBIX OTIOP pOTOPa

I[TpouuTaiiTe TeKCT, BbIOEpUTe TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

ITpouuTaiiTe BOMpPOC 1 BbIOEpUTE NTPAaBU/IBHBIN(bIE) OTBET(bI).
Yro ABAsIeTCS TIOTEPSMH TIPH paboTe CUHXPOHHOTO IBUTATEJIS C TIOCTOSTHHBIMU MarHUTaMU?

1) BeHTU/IATOPHBIE TTOTEPH

2) BeHTU/IbHBIE IOTEPU

3) noTepu B MOJIIMITHUKOBBIX y3/1aX

4) oMHUueCKue TOTePU B MeTHOM 0OMOTKe

5) oTepu TOKa I0 MpaBUIy IIPaBoOM pyKu

6) moTepu Ha repeMarHU4YMBaHNe MarHATOTIPOBOJA

7) TIOTEpHU Ha BUXPEBbIE TOKUA B 00BEME MarHUTOTIPOBO/IA
8) moTepy Ha BUXpeBbIe TOKU B TIOCTOSIHHBIX MarHATaX
9) noTtepu npu 1IeBOM BpallieHUH

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIHIINTE apTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

[TpouwnTaiiTe TEKCT ¥ BEIOEPUTE TIPABU/ILHBIE OTBETHI.
Kaxkue yTBepKzieHUs O 3/IeKTPUUeCKUX MallliHaX BePHBI?

1) DnekTpuueckas MaiiyHa ¢ 6OJibIleli YaCTOTOM BpallleHHs] pOTOpa UMEET MEHbIIIYI0 MacCy Ipy
COTIOCTAaBUMBIX MOII[HOCTSIX.

2) DnekTpuueckas MarHa ¢ 607blieli YacTOTOW BpaleHUsi UMeeT MeHbIITYI0 MOIL{HOCTE IpU
COMNOCTaBUMBbIX Maccax.

3) OnekTpHUuecKast MalllMHa C MeHbIlIeld MacCoil IMeeT MeHbIIYI0 MOIIHOCTb MPU COMOCTaBUMBIX
YyacToTax BpallleHUHU.

4) SnekTpuueckas MaiuHa ¢ 60/bIneit Macco uMeeT 60OJIBIITYIO YaCTOTY BpAITleHUs MpU
COIOCTaBUMBIX MOILHOCTSIX.

Hpoumafz’ne TEKCT U YCTAHOBUTE IOC/1I€A0BaTE/IbHOCTD

IMepeurciMTe MaTHUTHI IO BO3PACTAHMIO JOMyCTHMOM TeMITepaTyphl UCITO/Ib30BaHMUs
1. SmCo (camapuii-ko6abT)
2. NiFeB (Huoaum xeje30 60op)
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3. Fe (depput)
4. AINiCo (AnbHUKO)

[IpouuTaiiTe TEKCT M YCTAHOBUTE TMOC/IE/I0BATEbHOCTD
[Tepeuncivte BUAbI MarHUTOB B TOPSiZIKE YBE/IMUEHHS MOLHOCTU

1. SmCo (camapuii-kobabT)
2. NiFeB (Huoaum xesne30 6op)

3. Fe (deppur)
4. AINiCo (ABHHUKO)

Ne 10 ITpounTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
YKakuTe NpaBUIbHYIO B/IOKEHHOCTh KOHTYPOB yIIpaB/ieHus BpaijeHuem poropa CIAIIM.

1. KonTyp ymipaByieHUsi 000pOTaMH HaXOAUTCS BHYTPY KOHTYpPa yTpaB/ieHUs] TOKaMH (MOMEHTOM).
2. KoHTyp yrpaBieHus ToKaMu (MOMEHTOM) HaXO/IUTCS BHYTPH KOHTYpa yrpaB/ieHus 000pOTaMH.

Ne 11 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
I[TpouuTaiiTe Borpoc 1 BbibepuTe MpaBUIbHBIH(bIE) OTBET(BI).

OcnabneHrie MarHUTHOTO T10J1s1 TIPH yTIPaB/IeHWH BpallleHHeM CMHXPOHHOT'O IBUTaTesIs C TIOCTOSTHHBIMU
MarHUTaMH TI03BOJISIET

1) ucnonp3oBath O0siee BBICOKHE CKOPOCTH BpaLLieHHsI, HEXKeJTH TI03BOJISIeT TIOCTOSIHHOE HampsDKeHHe
VICTOYHUKA SHEPTUr

2) UCTNO/IB30BaTh CKOPOCTH BpallleHHst 6e3 Kakux-mubo orpaHruueHni

3) UCNoIb30BaTh CU/TbHBIE MAarHUTHI B €/1aD0OM MCTIOTHEHUN

4) ucrionb30BaTh Majble das3Hble TOKU

Ne 12 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
[TpounTaiiTe TEKCT U BHIOEPUTE TIPABUILHBIN OTBET.

AxTHBHOE yAep>KaHre pOoTOpa B OAHOM I10/IOKEHHWHU TI03BOJIAET yAE€PXKKWBATH POTOP B 3aJdHHOM
ITOJIOXKeHKH C KMCII0/Ib30BaHHUEM

1) mocTaTouHOM cUsTbl (ha3HOTO TOKA

2) MaKCMMaJTbHOU CHITbI (Pa3HOTO TOKa
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