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

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk pabdoueit
MPOrpamMMebI

24.03.01 PakeTHbIe KOMILJIEKChI M KOCMOHABTHKA

Kocmuueckue jieraTe/ibHbIe dlmnaparsbl U pa3roHHbIe 0/10KH

bakanaBpuar

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN

A3 KOCMUYECKMUE ATITTAPATEI 1 IBUTATE/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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
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:

[TK-2.1 — CnocobeH OCyLIeCTB/ISTh TEXHHUECKOe COTIPOBOXKAEHHWE CO3/jaHHsl Pa3TOHHBIX OJIOKOB pakeT
KOCMHUEeCKOT0 Ha3HaueHUsl, MeXKOpOUTaIbHBIX OYKCHPOB

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

IIK-2.1

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 YCTAaHOBKH.
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, TporpaMmbl MOATOTOBKH 10 HarpaBieHuto 24.03.01 PakemHble
KOMMN/IeKCbl U KOCMOHABMUKA.

CogepxaHue OUCLIMIUIVHBL AB/ISETCS JIOTUYeCKUM IIPOJO/DKEHVEeM AUCLIMIUIVH: YCTPOUCTBO U
OYHKIIMOHUPOBAHUVE KOCMUMNYECKUX AIIITIAPATOB, BBEJEHUE B CIIEIIUAJIbBHOCTD,
DOU3UKA.

[TpesBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIerocs /10 Hauasia U3yueHus TUCLIATUTAHBIL:

¢ OIIK-1 — CnocobeH pUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, TeOPETUYeCKOTO U SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHNUS B
NpodeCcCcHOHaNIbHOM [iesITeIbHOCTH

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJX0/IbI U METO/[bI PeIIeHHs TIPodeCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOW M PaKeTHO-KOCMHUECKOH TeXHUKH, BKJ/IIOUast yIpaB/ieHHe TIPOeKTaMu
CO3/IaHus HOBLIX 00pa3L]0B TEXHUKH 1 YTHIU3aLWU YCTapeBIINX

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CUCTEMAaTU3UPOBaTh U 00001[aTh MHGOPMALMIO 0 COBPEMEHHOM
COCTOSIHWU U TIepClIeKTUBax Pa3BUTHsI PAKeTHO-KOCMUYECKOH TeXHUKU

¢ [TK-2.1 — CriocobeH OCyIeCTBSITh, TEXHAYECKOE COTIPOBOXK/IEHUE CO3/IaHMSI PA3rOHHBIX OI0KOB PakeT
KOCMUYeCKOTO Ha3HaYeHHUs1, Me>KOpOUTaTbHBIX OYKCHPOB

e YK-6 — CrniocobeH yIipaB/siTe CBOMM BpeMeHeM, BBICTPauBaTh U Peann30BhIBATE TPAEKTOPHIO
CaMopa3BUTHsI HA OCHOBe TIPUHLIMIIOB 00pa30BaHuUsl 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

AyAUTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g%,
= @ = £
] 7]
. iE | B
= @
& E HanmeHoBaHHe pa3jie/ioB H AUAAKTHYECKHX e{HHUL] 8 E g S & 3 -
g &
B 28 F|ii|Er CF
A = SE | &%
g8 | S& | I
= 3
=
Paspen 1. CocraB cucrem KA. 3HaueHHe cucreMsl 31eKTponuTanus. 1.1. Tpe6oBaHwus,
4 8 Npe/ibsiB/isieMble K 3/IeMEeHTaM CUCTeMbI 3/IeKTPONUTaHus. 1.2. AHanu3 ycinoBui 30 5 2 3 25 25
sKcrutyaranuu. Knaccnduxarus OV.
Paspen 2. ConHeuHble 3HeproycraHoBKH. 2.1.TexHonorust U3roToBaeHust
4 8 ¢oronpeobpa3zosareneii. 2.2.ITpoeKTHpOBaHKe CONMHEUHBIX GaTapeid. 2.3. KoHCTpyKIys 50 20 5 15 30 25
COJTHeuHbIX 6arapeid. 2.4.PafivialjiOHHble BO3/|eiiCTBHUSI. 3alljUTHbIe MEPOTIPHSTHSI.
Pa3aen 3. XuMuyecKkue HCTOYHUKH TOKa. 3.1.Bu/ibl akKyMy/ISITOpHBIX GaTapeii.
4 8 3.2.MaremarruecKast MOZ€Jb aKKyMy/ISITOpHO# Garapen. 3.3.Bbi6op Turma, pasmepa 41 11 3 8 30 25
aKKyMy/1TOpHO# 6araper. 3.4.COBMECTHBIH pPacyeT COJHEeYHBIX U aKKyMYJISTOPHbIX GaTapeil.
Pa3zpaen 4. Pazgen 4. TepmosnekTpuuyeckue npeodpasosaresu. 4.1.dusryecKre 0CHOBbI
4 8 pabouero rpotjecca 1 cxema TepmoasieMeHTa. 4.2. TepMo3/ieKTpHUecKre MaTeprasbl. 23 3 3 0 20 25
4.3.Pacuer napametpoB DY Ha OCHOBe TEPMO3/IEKTPUUECKHX Tpeobpa3oBareneii. 4.4.
Pa/1110M30TOMNHBIe TeHepaTophl.
Bcero 3a 8 cemecTp 144 39 13 26 105 100
Bcero no gucuuninHe 144 39 13 26 105 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Oo0neMm,
No Homep u HaumeHOBaHMe
Tema JIﬂﬁOpﬂTOpHOl"O MNPpAaKTUKyMad aya.
n/n pPa3ae/ia JUCHUILIMHBI
JacoB
Pasgen 1. CocraB cucrem KA.
1 |3HaueHue crcTeMbl WccnenoBaHue xapakTepUCTUK COTHEUHBIX MOJY/el 3
3JIEKTPOIUTaHUA.
I/ICCHEAOBHHI/IE 3dBMCHUMOCTHU B])IXOAHOﬁ MOITHOCTH
Pazgen 2. ConHeuHble . .
2 COMHEYHOH OaTapeu OT yI/ia TOBOPOTA COJTHEUHBIX OaTapeit 15
SHEProyCTaHOBKH.
K UCTOYHUKY CBETa
3 Pazpen 3. Xumuueckue WccnenoBanye paboThl aBTOHOMHOM COTHEUHOM 8
MCTOYHUKU TOKA. (bOTOBf[E‘KTpH‘-IE‘CKOﬁ CHUCTEMBI
Pasnen 4. Pazgen 4.
Pacuer napameTpoB DY Ha 0CHOBe TepMO3/IeKTPUUECKUX
4  |TepMo3neKTpudecKue o 0
Hp606p330BaTeJIeI/I.
nipeobpa3oBareny.
Bcero 3a 8 cemecTp 26
3.3. CamocrosTennbHas pabdora crygenrta (CPC)
Ne CopepkaHue yueOHOro O0nBem,
HOMep U HAMUMeHOBadHHUeE pa3je/id AUCLHUIT/IHHBI
n/n 3a/laHUA yacoB
1 Pa3pen 1. Cocras cucrem KA. 3HaueHne cUCTeMbl ITonroToBka K rpakTuieCcKuM 75
JJIEKTPOIMUTaHUSA. 3dHATHUAM
IToaroroBKa K NpakTU4eCKHUM
2 |Pa3gen 2. Co/iHeUHble SHEProyCTaHOBKHU. A p 30
3dHATHUAM
IToaroroBKa K NpakTU4yeCKHUM
3 |Pa3gen 3. XvMHUUeCKHe UCTOUHUKH TOKa. A p 30
3aHATUAM
4 Pasgen 4. Pa3zpen 4. TepMossieKTpruuecKre IToaroroBka K rpakTUyeCKUM 20
nipeobpasoBareny. 3aHATHAM
Bcero 3a 8 cemectp 105
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1] 2 4 6 | 7 (8] 910 1 12 13
8 ap| | g3 |op|ap| | o3| op Bonp.Jud.3au . 3au.

YcnoBHble 0003HaueHUSI:

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:

¢ JIMarHocTUYeckas pabora;
sabopatopHasi paboTa;
JloMalllHee 3a/laHue;
BOTIPOCHI K v depeHI[IPOBAaHHOMY 3aueTy.

IIpomexxyTouHas arTecTaus IIPOBOJUTCS B hopMax:
e muddepeHMPOBAHHBIN 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 OTHOLIEHHH 0/10Ka 1, MporpaMMbl MMOATOTOBKH 10 HarpaBieHuto 24.03.01 PakemHble
KOMNIeKchbl U KOCMOHAemukd. [JUCLUIIMHA peanu3yeTcs Ha (akynsTeTe A PakeTHO-KOCMUUECKOM TeXHUKU
BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadenpoit A3 KOCMUUECKUE AIITTAPATHI U IBUTATEJIN.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IMK-2.1 CriocobeH OCyIeCTBIATh TEXHHUUECKOe COIMPOBOXKAEHHE CO3/IaHWSI PA3rOHHBIX O/I0KOB pakeT
KOCMHYECKOTO Ha3HAUeHHsI, MEXKOPOUTATBLHBIX OYKCHUPOB.

Cofiep)kaHue JUCLIMIIIMHBI OXBaThbIBaeT KPYT BOMNPOCOB, CBfI3aHHBIX C M3y4YeHHEM OCHOBHBIX TMPHHLUIIOB
(dbyHKUMOHMpOBaHUST DY pa3MuUHBIX TUMOB. [103BOJISIET TOHATH OCHOBHBIE TPUHLUIBI MPOEKTHPOBaHUS U
3KCIUTyaTauuyd DY, TIPUTOJHBIX [JIs1 WCIO/Ib30BaHUS B KOCMHUECKUX arraparax pas/MyHOro Ha3HauyeHHs,
npuobpecTy 3amac 3HaHWH O KOHCTPYKTHBHBIX 0COOEHHOCTSIX DY pa3luuHbIX THMOB, O CYIECTBYOIIMX
MeTOZlax NMPOeKTUPOBaHNs ¥ KOHCTPYHPOBaHUS OCHOBHBIX Y3/I0B U arperarax.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
e /lOMalllHee 3a/laHue;
e BOIIPOCHI K AN(PPepeHIINPOBaHHOMY 3aueTy.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPY/I0EMKOCTb OCBOEHHUSI AUCLUIUVIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCLUITHHBI
MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHaTHS (13 4.), 1abopaTopHelii MpakTHKyM (26 4.), caMocTosTe/lbHasA paboTa
cryzeHrta (105 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

Tpyn0eMKOCTb 0CBOEHHS AUCLIMIIMHBI cOCTaBgeT 144 4., u3 HUX 39 4. ayUTOPHBIX 3aHATUH, 1 105 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.
Paspen 1. CocraB cucteM KA. 3HaueHue cUCTeMBbI 3/1eKTPONUTAHUSA.
IMogroToBka kK
MPaKTHYeCKHM B. B. Xozocos. . C—)}f'epremqecms YCTaHOBKM KOCMHYeCKHUX araparos: 75
CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHosa, 2017 (1)
3aHATUAM
Wroro o pasgeny 1 25
Paspen 2. Co/iHeYHbIe 3HEProyCTaHOBKH.
E;f}f:;g:?iﬂl; JI. N. Kansirun, B. B. Xomocos. . ConHeuHasi ¢oT03/1eKTpUlecKast 30
cucrema: CI16.BT'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2020 (1,2)
3aHATUSAM
Wtoro mno paszeny 2 30
Pazgen 3. XuMuueckne HCTOUHHKH TOKa.
[ToproroBka K A.T. Koznos, B. B. Xogocos. . CucTeMsbl 3/1eKTPOITATaHUS
NpakTHU4eCKUM kocMuueckux ammaparos: CII6.6I'TY "BOEHMEX" um. [I. ®. 30
3aHATHUAM YctuHoBa, 2011 (2,3)
Wroro o pasgeny 3 30
Pazgen 4. Pa3pen 4. TepMoaieKTpruuecKue npeodpa3oBaresiy.
IToaroroBka K
HIpAKTHYECKHM B. B. Xopocos. . BI-f'epFETI/ILIeCKI/I'? YCTaHOBKU KOCMUYeCKUX allaparos: 20
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2017 (4)
3aHATUSAM
Urtoro no pa3peny 4 20
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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 <
3aHATHA B & X E
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Pa3pen 1. CocraB cucrem
4 8 |KA. 3naueHue cucTeMbl 30 | 5 2 3 25 25 JTabopatopHas paboTa
IeKTPONHUTAHMA.
4 8 Pazpgen 2. CotHeuHbIe 50 | 20 5 15 30 75 JTabopatopHas paboTa,
HeProyCTaHOBKH. [HomariiHee 3agaHue
4 8 Pazgen 3. Xumuueckue a1 3 8 30 75 JTaboparopHas paboTa,
HCTOYHHKH TOKA. ITomariiHee 3a/jaHue
Paspgen 4. Pa3pen 4. Borpocs! k
4 8 |TepmosnekTpuueckue 23 3 3 0 20 25  |muddepeHIIIDOBAaHHOMY
npeoGpa3oBareu. 3aueTy
Bcero 3a 8 cemectp 144 | 39 13 26 105 100
Bcero no gucuuninHe 144 | 39 13 26 105 100
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Onenounblie MaTepuassl no gucuumiudie JHEPT'OCUCTEMBI

ITIK-2.1 - CnocoGeH ocyujecme/isimb mexHU4ecKoe conpoeodicoeHue co30aHuUsl pa3zoHHbIX 6/10K08 pakem
KOCMUYeCK020 Ha3Ha4eHUsl, MeXcopoumaabHbIX GyKcupoe

Ne 1 TIpouMTaiiTe TEKCT YU YCTAaHOBUTE TOC/IE[0BaTeIBHOCTD
Pacnionoxxure matepuansl @311 B XpPOHOIOTMYeCKOM MOPsIZKe UX BHeAPEHUsI B KOCMAYeCKYI0 TEXHUKY.

1. ApceHup-ranveBble
2. KpemHueBbIe

3. MHorormnepexojHble
Ne 2 TIpouMTaiiTe TEKCT U YCTAaHOBUTE TOC/Ie[0BaTeIBHOCTD

YKa)kuTe 1oceoBaTe/TbHOCTh MPOLIeCCOB MpU U3roToBiaeHrny ®IT1 13 MOHOKpPHCTaITUe CKOTO
KpeMHUS.

1. JlerupoBanue.

2. O4nCTKa OCTaTOYHBIX IPUMeCcel MeTOZ0M 30HHOM T/IaBKU.

3. OuncTKa OCHOBHBIX TIPUMeCe.

4. PacriyiaBjieHve KpeMHHUS B TUIJIE.

5. IonmyueHue eMHOTO KPUCTa/IIa KDEMHHSI METO/[OM HarlpaB/ieHHOM KPHCTa/I/TM3aIiUu.
6. Hape3ka KpucTasiia Ha TOHKUe TIIaCTUHBI.

7. Obpe3sKa KpaeB [ijis1 o/iyueHus 6osbliiero ko3hhHuieHTa 3aroHeHusI.

8. HPHK]IEHBHHI/IE JIMLIEBOI'O M ThIJIBHOI'O KOHTAKTOB, d TdKXXe 3allJUTHOI'O IOKPLITHA.

Ne 3 TIpouuTaiiTe TeKCT, BbIOepUTeE MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kak Beziet ce6st KI1/I conmHeyHOM MaHe v TIPU YBeJTMUeHUH e€ TemriepaTypsl Boiire 298 K?
1. Pacrer.

2. IMapgaer.

3. CHauasia najiaeT IIOTOM pacTeT.

4. KII[1 conHeuHoi maHe/ v He 3aBUCUT OT TeMrlepaTyphl.

Ne 4 TIpouwuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

MakcumasnbHasi [JIHa BOJTHBI 7IEKTPOMAarHUTHOTO U3/TyUYeHHs], IIPY KOTOPO BO3MOKHO ITPOTeKaHHe
(hoTOTOKA paBHO:

1. 1 Mm.

2. InvHa BOJHBI 57IeKTPOMarHMTHOTO U3/TyueHHs, SHeprysl KOTOPOTro paBHa IIMPHHE 3arpelieHHON 30He
Matepuana ®III.

3. [InvHa BOJIHBI 3/IEKTPOMarHUTHOTO U3/TyUeHHs], SHePrysi KOTOPOro paBHa paboTe BbIXOZa MaTepuasa
DOII.

4. [11viHa BOJIHBI 3/IeKTPOMAarHUTHOTO U3/Ty4YeHHs], SHeprusl KOTOPOro paBHA SHEePryU aKTHUBAaLUU
Mmatepuana ®III.

Ne 5 TIpouuTaiiTe TeKCT, BBIOEpUTE MTPABUILHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOIIE BEIOOD
oTBeTa

B ueM 3ak/rouaeTcs CBOMCTBO aBTOHOMHOCTU PUUTOI-0B B KocMoce.
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1. He3aBHUCHMOCTB OT BHEILIHUX UCTOYHUKOB TOKA.
2. HeBO3MOKHOCTH pery/MpoBaHUst BHIXOHOW MOIITHOCTH.
3. Ucnonb3oBanue PUTOI-0B Ha Henunotypyemblx KA.

4. BeckoHeuHoe Bpemsi paboTel PUTOTI -a.

Ne 6 HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTAIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BI)I6OP
OTBETOB

Kakwue TpebGoBaHMs pebsABISIOT K ToruimBaM PUTOIM-0B?
1. YUncrelit anbda-pacmay.

2. BricoKoe 3HaueHue y/iebHOU TOTI/IMBHOM MOILHOCTH.

3. bonbIoi neprog, nosmypacnaza.

4. Hu3kas TeMnieparypa IiaBieHus.
Ne 7 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

B uem 3aK/I104aeTCA 0CHOBHOE MPEHMYIIeCTBO MHOroKacKagHbIx @ II1 mepey oHOMEPeXoAHLIMU
U YeM 3T0 000CHOBaHO?

Ne 8 HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BI)I6OP
OTBETOB

Ha3zoBure criocobb1 60pbOBI € MOCIeACTBUSMH YaCTUUHOTO 3aTeHeHUs1 COJTHeUHOU OaTapen.
1. Vicnionp3oBanue GIOKUPYHOLIHX JMO/IOB.

2. Vcrionb30BaHye NPOCBET/ISIOIMX MOKPBITHI.

3. cniosib30BaHue LIYHTUPYOIIUX JUOO0B.

4. Vlcniosib30BaHUe KOHL[EHTPATOPOB U3/TyUeHUs.

Ne 9 HquHTaﬁTe TeKCT, BbIﬁepI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alMTUIINUTE apPTYMEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
OTBETOB

YkakuTe 0CHOBHbIe (DyHKIIMU, KOTOPbIe MOTYT BBITTO/IHATh XUMHUUeCKre NCTOYHUKY ToKa (XUT) Ha
6opty KA.

1. BydepHble UCTOUHUKM.
2. 'eHepaTopsl 3/1EKTPOIHEPIUN.
3. Pe3epBHbIe NCTOYHUKU TUTAHUS.

4. ABapuiiHble UCTOYHUKY TTUTaHUS.
Ne 10 TTpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

N3/10)kMTe 0CHOBHBIE TeXHOJIOTHYEeCKHUe onepanuy H3rorTopjieHns miacTu ®@I1 u ¢pusuky
npornecca ¢popMupoBaHus HOCHTeIeil 3apA/I0B B 30He MPOBOJUMOCTH IO/TyIIPOBOJHUKA.

Ne 11 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YcTaHOBHTe COOTBETCTBHE MeXK/y TUIIaMU MOYIIPOBOAHHUKOB U TUTIAMU [IPOBOAUMOCTH.

A - p-tun
b - n-tun
1 - 5/1eKTpOHHAas POBO/JUMOCTb

2 - IBIpOYHast IPOBOAUMOCTh
Ne 12 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBUE MEX/Y /IEKTPOXUMUUECKON CXeMOi akKKyMYy/sTopa U XapakTepUCTHKaMHU.

1. CepebpsiHO-

L]I/IHKOBI:Iﬁ A. Camoe BBICOKOE 3HaUYeHHe Camopa3spsdaa
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2. CepebpsiHo-
Ka/IMUeBBbIi

3. Hukenb-
KaIMH€BbII
4. Hukenb-
BO/IOPO/IHBIM
5. JIutuii-
UOHHBIN

b. HauGosbiniee uncio pabouux I[UK/IOB

B. HaumeHbI1iee unc/io pabounx LIUK/IOB
I'. Bricokas no)kapooIacHOCTb TPy pasrepMeTu3aLyu

. BpicOKast TOKCUYHOCTh
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