MHMWHOBPHAYKHU POCCHUN
(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

JleBrxuH A.A.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IJHEPI'OCHUCTEMbI

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanu3anusa/mpoguis/mporpamma

MOrOTOBKH

YpoBeHB BhICIIero 06pa3oBaHusA

®opma obyueHus

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3padorunk paboueit
MPOrpamMmeI

24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-

KOCMHYeCKHX KOMIIVIEKCOB

IInnoTvpyeMblie U aBTOMaTUYeCKHe KOCMHUYECKHeE annaparbl U CHCTeMbI

Choenuaaurer

Ounas

A PakeTH0-KOCMHYECKOH TeXHUKH

A3 KOCMUYECKMWE AIITTAPATEBI 11 ABUTATE/IN

A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN
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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIN
Kykmun JImutpuii ViropeBrd, acCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JHEPI'OCUCTEMBI

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-1 — CnocobeH NpoeKTUPOBaTh, KOHCTPYHUPOBATh M COMPOBOX/ATh Ha BCEX 3Tarax >KU3HEHHOIo LMK/
KOCMHYeCKHe armaparbl, KOCMUYeCKUe CUCTEMBI U X COCTaBHbIE YaCcTH

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-1

3HAHUA:

Ha ypOBHe TIpe/ICTaB/IeHNi: COCTaB U Ha3HaueHNe SHepreTHUeCcKol yCTAHOBKU B COCTaBe KOCMHUYeCKOTO
arrapara.

Ha YPOBHe BOCIIPOM3BeJeHus: 3HaHHe 001X MoZesield M pacyeTHBIX 3aBUCUMOCTeH [/isl oTpe/ieIeHHbIX
XapaKTepUCTHK JHePreTHUeCKON yCTaHOBKH.

Ha ypOBHE TOHUMAaHUs: TOAXOAbl K OOOCHOBAHUIO ONTHUMAJBHBIX I1aPaMETPOB WM KOHCTPYKLUU
SHepreTUUeCKOW YCTaHOBKH, BBITIOJHSIOIIEN KOHKPETHYHO 3a/jauy;

YMeHus:
TeOpeTHUEeCKHe: yMeHHe MCII0/b30BaTh pacueTHble MOZeNd JjIsi TIPOEKTHPOBAHUSI 31eMEeHTOB

BHEPFETHHGCKOﬁ YCTAHOBKH .
TpaKTUYeCKre: YMETb BbI6I/IpaT]> 1 000CHOBBLIBATE KOHCTDPYKTUBHYIO CXeMy OY B COOTBETCTBUH C ee
(by'HKI_]I/IOHaHbeIM Ha3HaueHuem,

HaBbIKU:
pacyeT OCHOBHBIX TlapaMeTPOB 3HEPreTUYeCKOl YCTaHOBKW, M0 KOHKPETHOMY IPOEKTHPOBAaHUI0 U

KOHCTPYMPOBAHHIO 3/IEMEHTOB SHEPreTHUeCKON yCTaHOBKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa SHEPTOCUCTEMBI siBrnisieTcst AUCLMTUTMHONW YacTH, (POPMUPYyeMO# y4aCTHHKAMU

oOpa3oBare/IbHBIX OTHOLIEHUH 0/10Ka 1, porpaMmbl MOATOTOBKY 10 HarpasyeHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CogepxaHue OUCLIMIUIVHBL AB/ISETCS JIOTUYeCKUM IIPOJO/DKEHVEeM AUCLIMIUIVH: YCTPOUCTBO U

OYHKIIMOHNPOBAHVE KOCMHMWYECKHUX AIIITAPATOB, BBEJEHWUE B CIIEIIMA/TIbBHOCTD,
DOU3UKA.

Cojiep>kaHue AUCIUIIMHBL sBsieTCs OCHOBOM s ocBoenuss auctuiyivH: IIPOEKTUPOBAHUE

KOCMMYECKUX AIIITAPATOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

OIIK-1 — CriocobeH NMpUMeHSITh eCcTeCTBeHHOHAayUHbIe U 001erH)KeHepHbIe 3HaHWs1, MeTO/[bl
MaTemMaTh4yeCcKoro aHain3a U MOZe/IMPOBaHUs, TEOPeTUYECKOI0 U SKCIIepYMeHTalbHOr0 UCC/Ie[,0BaHuUs
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

OTIK-5 — CriocobeH pa3pabarbiBaTh (pr3nUecKre U MaTeMaTHyeCcKUe MOJIeNTH UCCIIe[yeMbIX TIPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au

OITK-6 — CriocobeH oCyIIeCTB/ISATh KpUTHUECKUN aHa/TU3 HAyUHBIX JOCTMXXEHUH B 00/1aCTH
aBUALIMOHHOM U PaKeTHO-KOCMUYeCKOW TeXHUKU

OITK-7 — CnocobeH KpUTUUECKUA U CUCTEMHO aHA/IM3UPOBATh JOCTHKEHUSI PAKETOCTPOEHHS U
KOCMOHABTHKH, CIIOCOOBI MX MPUMEHEHUS B TIPO(eCCHOHATEHOM KOHTEKCTe

ITK-1 — CriocobeH pOeKTUPOBAaTh, KOHCTPYMPOBATh M COMTPOBMK/ATEH HA BCEX ITArax KU3HEHHOTO
LIMK/Ia KOCMUUeCKHe arrnaparbl, KOCMUUeCKHe CUCTeMbI U UX COCTaBHbIE YaCTH

YK-6 — CniocobeH onpefiesisiTh U pean30BbIBATh IPUOPUTEThHI COOCTBEHHOU JIeSITeTHBHOCTH U CTI0COOBI
ee COBEepIIeHCTBOBAHUS HAa OCHOBE CaMOOLIEHKH 1 00pa30BaHUsI B TeueHUe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme % g%,
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Paspen 1. Cocras cucrem KA. 3HaueHue cucremsl 31eKTponuranus. 1.1.Tpe6oBaHusi,
4 7 Mpe/ibsiB/IsieMbIe K 3/IeMEeHTaM CUCTEMBI 3/IeKTPONUTaHus. 1.2. AHanu3 yCclnoBui 29 8 3 5 21 25
skcrutyaranuu. Knaccnduxkarust OV.
Paspen 2. Co. 1e SHeproycT: M. 2.1.TeXHOIOTUsl U3rOTOBJ/IEHUS.
4 7 tororpeobpasopareeii. 2.2.IIpoeKTHpoBaHKe COTHEUHbIX GaTapeid. 2.3. KoHCTpyKLust 55 23 6 17 32 25
Co/HeuHbIX Oarapeid. 2.4.Pa/jualiOHHbIe BO3/IeHCTBHSL. 3alliTHbIE MEpOTPUSITHS.
Pazpen 3. XuMu4ecKHe HCTOUHMKH TOKa. 3.1.Bu/ibl akKyMy/aTOpHBIX Garapeii.
4 7 3.2.Maremaruueckast MoZeJIb aKKyMy/IsTOpHOM Garapeu. 3.3.BbiGop Tuma, pa3smepa 44 16 4 12 28 25
aKKyMy/IATOPHOI 6arapen. 3.4.COBMECTHbII pacyeT COMHEUHbIX U AKKyMYJISSTOPHBIX Oarapeii.
Paspen 4. TepmosiekTprueckue npeodpaszosaresu. 4.1.du3nyeckrie 0CHOBbI pabouero
4 7 rpoljecca u cxema TepmossieMeHTa. 4.2. TepmoanekTpudeckue Marepuansl. 4.3.Pacuer 16 4 4 0 12 25
rapameTpoB DY Ha OCHOBe TePMO3/IeKTpHUeCKUX Npeobpa3soBareieid. 4.4. PaanonsoTonHble
reHepaTopbl.
Bcero 3a 7 cemecTp 144 51 17 34 93 100
Bcero no gucuuninHe 144 51 17 34 93 100
3.2. JIaGopaTopHbIii NPaKTUKYM
Oo0neMm,
Ne Homep v HaiMeHOBaHue
Tema naﬁopaTopHoro MNpAKTHKYMd aya.
n/n pPa3aesia JUCHUIIIMHBI
yacoB
Pa3zpen 1. Cocras cucrem KA.
1 3HaueHHe CUCTEeMbI I/ICCHEAOBBHI/IE XdPAKTEPUCTUK COJTHEUYHBIX Mo,qynef/'l 5
3JIEKTPOIMUTaHUA.
I/ICCJ'Ie,Z[OBaHI/IE 3dBUCHUMOCTHU BbIXO/:[HOﬁ MOLIHOCTHU
Pazgen 2. ConHeuHble . .
2 COJ/IHeUHOH 6aTEIPEI/I OT yIVid MTOBOPOTAd COJTHEUHBIX 6aTapeH 17
SHEeproyCTaHOBKH.
K UCTOYHHUKY CBETa
3 Pazpen 3. Xumuueckue WccnenoBanyie paboTbl aBTOHOMHOM COJTHEUHOM 12
HMCTOYHHUKHU TOKd. Q)OTOSHEKTPHQECKOﬁ CHUCTEeMbI
Pazpen 4.
Pacuet nmapameTpoB DY Ha OCHOBe TEPMO3JIEKTPUUECKUX
4 |TepmossieKTpruueckue o 0
ripeobpa3oBarteiei.
HPEOGPBBOBEITETII/I.
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepikaHue yueOHOro Oo0nbeMm,
HOMep U HAMUME€HOBdHHE pa3jie/id AUCIUII/IUHbI
n/n 3aJaHus JacoB
1 Paspen 1. Cocras cucrem KA. 3HaueHue cucTeMbl [ToxzroroBka K rpakTU4eCKUM 21
3JIEKTPOIIUTaHUSA. 3aHATUAM
IToaroroBka K IpakTUUeCKUM
2 |Pa3gen 2. Co/iHeYHble SHePrOyCTaHOBKHU. A P 32
3aHATHUAM
IToaroroBKa K IpakTU4eCKUM
3 |Pa3gen 3. XvMHUeCcKre UCTOUHUKH TOKa. A P 28
3dHATUAM
IToaroroBKa K MpakTU4eCKHUM
4  [Pasgen 4. TepMO3/1eKTpHUECKHE PeO0OPa30BaTe/IH. A p 12
3dHATHUAM
Bcero 3a 7 cemectp 93
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
11213/ 4[5 6 [7/ 8[9/10[11]12]13 14 15] 16 17
7 Jap a3 ap| (nap| | gp| 3| P Bonp.Jud.3au JIP | gud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTUueckasi paboTa;
JIP — naboparopHas pabora;
3 — nomaiiHee 3a/iaHue;
Bomnp.Iud.3au — Bonpock! K AnddepeHIIMPOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIMPOBAHHEBIHN 3a4erT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyrommx dpopmax:

AWarHoCTHh4Yeckasa pa60Ta;

sabopatopHasi paboTa;
JOMalliHee 3a/jaHue;

BOMPOCHI K M depeHL[IDOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTaus IIPOBOJUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A.T. Ko3nog, B. B. XozocoB. . CUCTeMbI 37IeKTPOITUTaHKsI KOCMUUeCKuXx anmaparoB. CI16.BT'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2011, 351. pec.

2. B. B. XopmocoB. . DHepreTuueckue yCTaHOBKHM KocMuueckux armaparoB. CI16.BT'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2017, 37 9K3.

3. JI. U. Kansrun, B. B. Xogocos. . ConHeuHast hoTtosiekTpruueckas cucrema. CIT6.5I'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2020, 17 5ks.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — BubnuoTteuno-usnarenbckuii ientp BI'TY "BOEHMEX" um. [.®.
YcruHoBa; https://urait.ru — O6pa3oBarensHast matdopma «FOpaiT». 17t By30B U CCy30B.; —
dynnamenTanbHasa 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHORBA.

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.
5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k 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. J/TabopaTopHbIe 3aHATHA:

1. TunoBoM KOMIIEKT yueGHOro 000py0BaHus «CoMHeuHast (hoTo31eKTprueckas cucrema» COIC-HP-
I10.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OHEPI'OCUCTEMBI

AnHoTanusa paboueii nporpaMMsl

Mucuynmiaa SHEPT'OCHUCTEMBI sBasieTcss AUCLMIVIMHON 4YacTH, ()OPpMHpPyeMOH y4aCTHHKAaMHU
o0pa3oBare/IbHBIX OTHOIIeHHH Oyioka 1, TmporpaMmbl TOATOTOBKM IO HampaBieHutro 24.05.01
ITpoekmupoeaHue, npou3goo0cmeo u SKCnayamayusi pakem U pakemHo-KoOCMU4ecKux Komniekcos. JucLuriiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
Kadezpoit A3 KOCMUYECKUE ATIITAPATHI 1 ABUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1 CriocobeH MpOeKTHPOBaTh, KOHCTPYMPOBAaTh M COTPOBOXK/ATh HAa BCEX S3Tarax >XU3HEHHOTO IWK/IA
KOCMUYeCKHe anrapaThl, KOCMAUYeCKHe CUCTEMbI U UX COCTaBHbIE YaCTH.

CojepkaHve AMCLMILIMHBL OXBaThbIBaeT KPYr BOINPOCOB, CBSI3aHHBIX C H3yueHHWEM OCHOBHBIX IIPUHLUIIOB
(byHKLMOHMPOBaHKsl DY pasiIuyuHbIX TUIIOB. I103BO/SIeT MOHATH OCHOBHBIE NPUHLUIIBI IIPOEKTUPOBaHUS U
3KCIUTyaTauyy OY, NMPUTrOAHBIX [AJs WCIO/Nb30BaHUS B KOCMHWYECKUX arraparax pas/iMyHOro HasHaueHWs,
npuobpecT 3armac 3HaHWH O KOHCTPYKTHUBHBIX OCOOEHHOCTSX DY pa3/MuHbIX THIOB, O CYILeCTBYFOLIMX
MeTo/lax NMPOeKTUPOBaHNs U KOHCTPYHMPOBaHUS OCHOBHBIX Y3/I0B U arperarax.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e JOMalllHee 33aJjaHue;
e BOMpOCHI K JuddepeHIIMPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
Tpe/[yCMOTpPeHBI JIeKIOHHBIe 3aHATus (17 u.), mabopaTtopHbli pakTHKyM (34 4.), camocTosiTesibHasi paboTa
ctyzeHta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

OHEPI'OCHCTEMBbI

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 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.

HaumenoBaHue PexoMen/IyeMast THTepaTypa TpyRoeMKOCTB,
paboTsI yac.
Pa3zgen 1. CocraB cucrem KA. 3HaueHue cMCTeMbl 3IeKTPOITUTAHMS.
IMogroToBka kK
MPaKTHYeCKHM B. B. Xozocos. . C—)}f'epremqecms YCTaHOBKM KOCMHYeCKHUX araparos: 271
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2017 (1)
3aHATUAM
Wroro o pasgeny 1 21
Paspen 2. Co/iHeYHbIe 3HEProyCTaHOBKH.
E;f}f:;g:?iﬂl; JI. N. Kansirun, B. B. Xomocos. . ConHeuHasi ¢oT03/1eKTpUlecKast 3
cucrema: CI16.BT'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2020 (1,2)
3aHATUSAM
Wtoro mno paszeny 2 32
Pazgen 3. XuMuueckne HCTOUHHKH TOKa.
[ToproroBka K A.T. Koznos, B. B. Xogocos. . CucTeMsbl 3/1eKTPOITATaHUS
MpaKTUYe CKUM kocmuueckux anmaparos: CII6.BI'TY "BOEHMEX" um. 1. ®. 28
3aHATHUAM YctuHoBa, 2011 (2,3)
Wroro o pasgeny 3 28
Pazpgen 4. Tepmo3/ieKTpUYecKUe mpeodpa3oBaTein.
IToaroroBka K
HIpAKTHYECKHM B. B. Xozocos. . BI-f'epFETI/ILIeCKI/I'? YCTaHOBKU KOCMUYECKUX araparoB: 12
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2017 (4)
3aHATUSAM
Urtoro no pa3peny 4 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
3HEPI'OCUCTEMBbI

®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

¢ jyabopaTopHasi paboTa;

e JOMalllHee 3a/]aHue;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

JIaGoparopHas padora

Tembl 1abopaTOpHBIX paborT.
1. NiccneioBaHKe XapaKTEPUCTUK COJTHEUHBIX MO/IYJIEH.
2. ViccnemoBaHyie 3aBUCMMOCTH BBIXO/IHOM MOIIIHOCTH COJTHEUHOM OaTapeu OT yIJia MOBOPOTA COJTHEUHBIX
Oarapeil K UICTOYHHUKY CBeTa.
3. ViccnemoBanyie paboThl aBTOHOMHOW COJTHEYHOU (HOTO3/IEKTPHUUECKON CUCTEMBI.
OrtueT 1o yJabopaTopHoi paboTe MpeACTaB/ISIeTCs B [eUaTHOM WK PYKOMMCHOM (hOpMe U BK/TFOUAEeT B CXEMBbI
nabopaTopHOl YCTaHOBKH, rpaduueCcKUii MaTepyasl, WUTIOCTPUPYIOIIUN U3MeHeHHe PAaCCMaTPHUBAEMBbIX
rapamMeTPOB CUCTEMbI 3/IEKTPONUTAHKS B 3aBUCUMOCTH OT YC/IOBUM OCBEIeHHOCTH, a TaKXKe OTBEThI Ha
TIPOBEpPOYHbIE BOMPOCHI.
KpuTepuu oLileHUBaHUS:
- 10 6annoB: CTy#eHT OTBETW/ Ha BOMPOC TIPEroJaBaTerisi.
- 5 6annoB: CTyzieHT He OTBETHJI Ha TIePBBIN BOMPOC TIPero/iaBaresisi, HO Ha BTOPOU BOITPOC OTBETHJT BEPHO.
- 0 6an1oB: CTy/IeHT He OTBETH/I HM Ha OJJUH BOTIPOC TMPEMo/iaBaTeis.
OTuet He MOXKET OBITh TIPUHST U MOZJIEXKUT 0PabOTKe WM TOBTOPHOM 3all[UTe:
* OTCYTCTBUS HEOOXOMUMBIX pa3fiesioB U HeoOXOAUMOro rpauueckoro MaTepuarna,
* oLIMOOK B TIPOBEJEHHBIX PAaCyueTax.

JlomaiHee 3a/janne

Tembl OMaITHUX 3a[jaHUI.
1. OnpegenieHre yCIOBU OCBeL[eHHOCTU
2. PacyeT rapaMeTpoB CUCTeMbI 3/IEKTPOITUTAHUS KOCMUUECKOTO arrapara Ha 0a3e ColmHeuHbIX
(hOoTO3/1eKTPHUECKHMX MpeoOpa3oBaTeew.

MomariiHee 3a/jaHe CUATAETCS TIPUHSATHIM TIPY BBITIOJTHEHUH BCEX CJIIYIOMIUX KPUTEPHER:

- IPAaBWJILHOCTD Pe3y/IbTaTOB PacueTa;

- TIPaBUJILHOCTH BBITIO/THEHHS rpaduueCcKoi YacTH 3aJaHusi;

- IPaBUJILHOCTE 0OPMIIEHHS 0TYeTa (CTPYKTYPHas YIIOPSA0UeHHOCTb, Ha/TuuKe BCeX HeOOXOAMMBIX
pasfiesioB);

- IOTTyCKaIOTCsI He3HauMTe TbHble UCIIPaBJIeHNs B OTUeTe.

IomariiHee 3a/jaHre He MOXKeT OBbITh MPUHSATO U TIOZJIEXKUT 10paboTKe B CiTyvae:

- omM0OOK B pacyerax v npu odopmyieHHH rpadrueckoro MaTepuasa;

- HeOpeXkHOTO ¥ Oe3rpaMoTHOrO oopM/IeHHS OTUeTa.

IMpu caade AoMaliHero 3alaHus TIpe/lyCMaTpPUBAETCsl OTBETHI CTyAeHTa Ha BOTIPOC MperioJaBaTerisl.
Kpurepuu ouieHuBaHUsA:

- 20 6annoB: CTyeHT OTBETU/I Ha BOMIPOC IPero/jaBaTesisl.

- 10 6annoB: CTy#eHT He OTBETU/I Ha MEPBLINA BOMPOC MpPeMNo/iaBaTesis, HO Ha BTOPOU BOMPOC OTBETHJ BEPHO.
- 5 6anmos: CTy#eHT He OTBETH/I Ha TI€PBLIM U BTOPOM BOTIPOC TMpero/iaBaTe/isi, HO Ha IMOC/IeAYIOIre BOMPOCH
OTBETWJT BEPHO.

- 0 6annoB: CTyzieHT He OTBETHII Ha TPY BOTIpOCa TiperniofaBaresisi. Pabota mozieXkut moBTOPHOM cAaue.
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Bonpocs! k guddepeHupoBaHHOMY 3aueTy
KoHTposibHOE MeponpusiTHe CUMTaeTCsl BBIIIOTHEHHBIM, eC/Id TT0/IyueH BepHbIN OTBET Ha BOIPOC
npenogasareJisi. [lepeueHs BONPOCOB BXOAUT B cocTaB Y MK AuCLIMIIHBIL.

JuddepennupoBanHbIii 3aueT

I depeHIMpoBaHHbIN 3aueT 0(OPMJISIETCS TI0 Pe3y/IETaTaM BhITIOTHEHUS TTPelyCMOTPEHHBIX paboueit
TpPOrpamMMoii KOHTPOJTBHBIX MeponpusTii. O1ieHKa 3a auddepeHIIMPOBaHHBIN 3aUeT Orpe/e/sieTcss Ha 0CHOBe
CYMMapHOT0 KOJIMYeCTBa TOTyYeHHBIX CTY/I€HTOM 0aslioB:

MeHee 51 - He 3aUTeHO;

51 — 74 - 3auTeHO-y/0B/IeTBOPUTE/BHO;
75 — 84 - 3auTeH0-XO0pOllIo;

85 u boJtee - 3aUTEHO-OT/INYUHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHSA B © E
v R ©
KOHTaKTHOM = g - =)
< 8 = 2 = =
o dopme ZE| §F T i
= o 58 F %0
8 g HaunmeHoBaHMe pas/ie/ioB h ’§ EE| £ ) o)
E S |4 AUJaKTHUYeCKHX efuHHL | o = E.. E, e : g E EB
= [~=] = = o= | 8K& e ST
O = = =) X
53] M ) = =) S D.‘
2|8 gilS& =
) - =5
= X =
= @]
Pa3pen 1. CocraB cucrem
4 7 |KA. 3HaueHHe CHCTEMBI 29 | 8 3 5 21 25 JTabopatopHas paboTa
IeKTPONHUTAHMA.
4 7 Paspen 2. CostHeuHble 55 | 23 6 17 32 75 JomaiHee 3azaHue,
HEProyCTaHOBKH. JTabopatopHas paboTa
4 7 Pazgen 3. Xumuueckue a4 | 16 | 4 12 78 75 JTaboparopHas paboTa,
HCTOYHHKH TOKA. ITomariiHee 3a/jaHue
Pa3pen 4. Borpocs! k
4 7 |TepmosneKTpuueckue 16 | 4 4 0 12 25  |muddepeHIIIDOBAaHHOMY
npeoGpa3oBareu. 3aueTy
Bcero 3a 7 cemecTp 144 | 51 | 17 34 93 100
Bcero no AucIUIUIMHE 144 | 51 17 34 93 100
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Onenounblie MaTepuassl no gucuumiudie JHEPT'OCUCTEMBI

ITK-1 - CnocobeH npoekmupogamsb, KOHCMPyUpoeamb U CONPOGONHCOamb Ha 8cexX IMANAxX HCU3HeHHO20
YUK/1a KocMU4ecKue annapanibl, KOCMuYecKue cucmembl U UX COCMAagHble yacmu

Nel

Ne 2

Ne 3

Ne 5

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

B uem 3aK/1104aeTCA 0CHOBHOE MPEHMYIIeCTBO MHOroKacKagHbIx @ II1 mepey oHOMePeXoAHBIMHU
U YeM 3T0 000CHOBaHO?

HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBUE
YCTaHOBHTE COOTBETCTBHE MeXJy THUIlaMU ITOJIyTIPOBOAHUKOB U TUITaMU IIPOBOAWMOCTH.

A - p-tun
b - n-tun
1 - 3/1eKTpOHHAS TPOBOAUMOCTD

2 - IbIpOYHas MPOBOAUMOCTD
[TpounTaiiTe TEKCT U YCTAaHOBUTE M10C/IE[,0BAaTebHOCTh
Pacnonoxxute matepuasnsl @OI1 B XpOHOIOTHYECKOM TOPsiZKe MX BHeAPDEHUS B KOCMAYECKYIO TEXHUKY.

1. Apcenup-ranveBble
2. KpemHueBbie

3. MHorormnepexojHble
ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

M3n0xuTe 0CHOBHbIE TEXHO/IOTHUYeCKHe onepanuu u3roropsienus maacTud OII u pusuky
nporecca opMupoBaHus HocUTeeil 3apsA/I0B B 30He MPOBOJUMOCTH I0/IyIIPOBOJHHUKA.

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
YcraHOBUTE COOTBETCTBUE MEX/Y TEKTPOXUMUUECKON CXeMOi aKKyMYyJ/siTopa U XapakTepUCTHKaMH.

1. CepebpsiHO-

HHHKOBbIﬁ A. Camoe BBICOKOE 3HaUeHHe Camopa3spsdaza

2. CepebpsiHo-

o B. Haunbosbiiee uncio paboumnx LUK/IOB
Ka/IMUEeBBIH

3. Hukesb-

. B. HanMeHblIliee Unc/I0 pabourx LMK/IOB
KaJIMUEBBIN

4. Hukens-

., I'. BeicoKasi Mo)XxapoomnacHOCTb IIpU pa3repMeTH3aliu
BOZIOPOJHBIH

5. JIutuii-

o . BeicOKasg TOKCUYHOCTb
VOHHBIN

HpquTaﬁTe TEKCT U YCTAHOBUTE MMOC/T1€40BATE€/IbHOCTD

YKakuTe Moc/e0BaTeIbHOCTh NPOLIeCCOB NPU U3rotosieHnd @311 U3 MOHOKPUCTA/LJIAUECKOTO
KpPeMHHUS.

1. JlerupoBaHue.

2. OunCTKa OCTaTOYHBIX NIPUMeCceii MeTOZ,0M 30HHOM T/IaBKU.

3. OunCTKa OCHOBHBIX IPUMeECEH.

4. PacriaBiieHue KpeMHUsI B TUITIE.

5. IlonyyeHue eMHOTO KpUCTaslia KpEMHHSI METO/|OM HarlpaB/leHHOM KpHCTa/lIU3aLiuu.
6. Hape3ka kpucTasia Ha TOHKHe T/IaCTUHBI.

7. Obpe3ka KpaeB [ijisi MoyueHus 60sibIero Ko3hQuijeHTa 3arnoaHeHus..

15



Ne 7

Ne 8

Ne 9

8. HPI/IKIIEI/IBEIHI/IE JIMLIEBOI'O Y TbJIBHOT'O KOHTAKTOB, d TAK)Ke 3allIUTHOI'O MOKPLITUA.

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBBIBaI-OLL[I/Ie BbI60p
OTBeTa

Kak Beget ce6st KT/l conmHeuHo# naHe M NPy yBeJIMUeHUH eé TeMriepatypsl Boime 298 K?
1. Pacrer.

2. IMapaer.

3. CHauasia najiaeT IOTOM pacTeT.

4. KII/1 conHeuHol maHe/ M He 3aBUCUT OT TeMIlepaTyphl.

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTe apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

MakcumasnbHasi [JIFHa BOJTHBI 7IEKTPOMAarHUTHOTO M3/TyuyeHHs], IIPU KOTOPO BO3MOKHO ITPOTeKaHHe
(hoTOTOKA paBHO:

1. 1 mm.

2. [InvHa BOHBI 371eKTPOMarHUTHOTO U3/TyueHHs, SHeprysi KOTOPOro paBHa LIIMPHHE 3arpelieHHOUN 30He
Matepuana ®III.

3. [nMHa BOMHBI 3/IeEKTPOMarHWTHOTO M3/TyueHus], SHeprysi KOTOPOro paBHa paboTe BbIX0oJa MaTeprana
DOII.

4. [11viHa BOJIHBI 3/1IeKTPOMAarHUTHOTO U3/Ty4YeHHs], SHeprusi KOTOPOro paBHA SHEPrUU aKTHUBaLUU
Matepuana ®III.

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABUIBLHBINA OTBET M 3alMIIINTE apTyMeHThbI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

B uem 3ak/rouaeTcss CBOMCTBO aBTOHOMHOCTH PUUTOI™-0B B KOCcMoce.
1. He3aBHCMMOCTB OT BHEIIIHUX UCTOYHHKOB TOKA.

2. HeBO3MOKHOCTE pery/MpoBaHUsI BHIXOJHOW MOIITHOCTH.

3. Ucnonp3oBanue PUTOI-0B Ha Henunotypyemblx KA.

4. BeckoHeuHOe BpeMsi paboTel PUTOT -a.

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000 CHOBBIBAIOIL[MEe BEIOOD

OTBETOB

YKaKuTe 0CHOBHbIE (PYHKIIMH, KOTOPbIe MOTYT BBITIO/HATL XMMUUeCKHEe UCTOUHUKY ToKa (XUT) Ha
oopty KA.

1. BydepHbie HCTOUYHUKH.
2. ['eHepaTophI 3/1EKTPOHEPTHUH.
3. Pe3epBHbIE MCTOYHUKU UTAHUSL.

4. ABapuiiHble UCTOYHUKU MMUTAHUS.

Ne 11 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
Kakwue TpebGoBaHMs pebsBISIOT K ToruimBaM PUTOIM-0B?

1. YUncrtelit anbda-pacmay.
2. BricoKOe 3HaueHue y/iebHOU TOTI/IMBHOM MOILHOCTH.
3. bonbIoi neprog, nosmypacnaza.

4. Hu3kasi TeMniepaTypa IiaBjieHUs.

Ne 12 TTpouuTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI M 3alMIINTEe apryMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD

OTBETOB
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Ha3zoBuTe crioco6bl 60pb0BI € TOCEICTBUIMU YaCTUYHOTO 3aT€HEHHUS COJTHEUHOU OaTapeu.
1. Wicrionb30BaHMe GIOKUPYIOMIUX AUOOB.

2. Vcrionb30BaHye NPOCBET/ISIOIMX MOKPBITHI.

3. Ucnonp30BaHye MIyHTUPYIOLINUX A0 0B.

4. Vcnionb3oBaHue KOHLIEHTPAaTOPOB U3/TyUeHusl.
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