MHMWHOBPHAYKHU POCCHUN
(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
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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
rog, Habopa rpynrbl: 2024

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:

IICK-2/23.1 — crocoOHOCTh OCYIIECTB/IATh TEXHUUECKOE COMPOBOXK/EHWE CO3/IaHUs pPa3rOHHBIX OJIOKOB
PaKeT KOCMUUECKOT0 Ha3HaueHUs, MeXKopOUTa/IbHBIX OYKCUPOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-2/23.1

3HAHUS:

Ha YpOBHe Ipe/iCTaB/AeHNI: COCTaB U Ha3HaueHNe SHepreTHUeCKol yCTaHOBKY B COCTaBe KOCMHUYECKOro
anrapara .

Ha YpOBHe BOCIIPOU3Be/ieHus: 3HaHHe 00IIMX Mofiernell M pacyeTHBIX 3aBUCHMOCTeH /ISl OTpe/ieIeHHbIX
XapaKTepUCTHK SHepreTUUYeCcKOW yCTaHOBKH.

Ha YpOBHE TMOHWMAHUS: TOAXOAbl K OOOCHOBAHHIO ONTHMA/BHBIX TAPaMETPOB W KOHCTPYKI[UM
SHepreTHUUeCKOW YCTaHOBKH, BBITTOJTHSIOIIEeN KOHKPETHYIO 3a/1auy;;

YMeHus:
TeopeThYeCKre: YyMeHHEe UCII0/Ib30BaTh paCueTHbie MOZE/N [AJid TIPOEKTUPOBAHHS 3/IEMEHTOB

SHepreTUUeCKOM yCTaHOBKHU .
NpaKTHYeCcKe: YMeTh BbIOMpaTh U 000CHOBBIBaTb KOHCTPYKTHUBHYIO cXeMy DY B COOTBETCTBUU C ee
(hyHKUIMOHATFHBIM Ha3HAUEHUEM;;

HAB8bIKU.
pacuyeT OCHOBHBIX I1dDAMETPOB BHGPFGTI/IlIECKOﬁ YCTAaHOBKH, TI0 KOHKPETHOMY IIPOEKTHDOBAHUIO U

KOHCTPYHMPOBaHUIO 3/IEMEHTOB 3HepFETquCKOﬁ YCTaHOBKU;.



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

¢ TICK-2/23.1 — CrniocobeH 0CyIIeCTBAThL TEXHUUECKOEe COTTPOBOXK/IEHHE CO3/IaHUs Pa3TOHHBIX OJIOKOB
pakeT KOCMUUEeCKOT0 Ha3HaueHusl, MeXXOpOHUTanbHbIX OyKCHPOB



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
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Paszpen 1. CocraB cucrem KA. 3HaueHHe cucTeMbl 3eKTponuTanus. 1.1. Tpe6oBaHus,
4 8 Npe/ibsiB/IsieMble K 3/IeMEeHTaM CUCTeMbl 3/1eKTPONUTaHus. 1.2. AHanu3 ycrnoBuit 30 5 2 3 25 25
sKcrutyarauu. Knaccuduxarus 9.
Pa3pgen 2. Co/iHeuHbIe 3HeproycTaHoBKH. 2.1.TeXHOI0rus U3roTOB/IeHUs.
4 8 tororpeobpasosareeii. 2.2.ITIpoeKTUpoBaHue COMHEUHbIX Garapeid. 2.3. KoHCTpyKLust 50 20 5 15 30 25
Co/THeuHbIX 6arapeid. 2.4.PafyialjiOHHble BO3/|eiiCTBHUSL. 3alUTHble MEpOTIPHSTHSI.
Paspen 3. XuMuueckue HCTOYHUKH TOKA. 3.1.Bu/ibl akKyMy/IsITOpHBIX Garapeii.
4 8 3.2.Maremaruueckast MOAeJIb aKKyMy/IITOpHOH barapen. 3.3.Bbibop Tuma, pasmepa 41 11 3 8 30 27
aKKyMy/ITOpHOI 6arapen. 3.4.COBMECTHBII pacueT COMHEYHBIX U aKKyMYJISTOPHBIX Garapeii.
Pa3zpaen 4. Pazgen 4. TepmoanekTpuyeckue npeodpasosaresu. 4.1.dusnyeckre 0CHOBbI
4 g  |pabouero mporiecca 1 Cxema TepmMos/ieMeHTa. 4.2.TepMOd/IeKTpHUeCK e MaTepHarbi. 23 3 3 0 20 23
4.3.Pacuet napameTpoB DY Ha OCHOBe TepMO3/IeKTPUUECKUX rpeobpasosareneil. 4.4.
Pazsyon30oTonHble reHepaTopbL.
Bcero 3a 8 cemecTp 144 39 13 26 105 100
Bcero no gucuuniMHe 144 39 13 26 105 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Oo0nemMm,
No Homep n HaumeHOBaHMe
Tema H&ﬁOpﬂTOpHOI‘O MNPpAKTHUKYMd aya.
n/n pa3jena JUCHMILIUHBI
yacoB
Pazgen 1. CocraB cuctem KA.
1 |3HaueHme CUCTEMbI WccnenoBaHue xapakTepyUCTUK COTHEUHBIX MOAY/Ien 3
3JIEKTPOITUTAHUA.
I/ICCJ'IE,E[OBEIHI/IE 3dBHMCHUMOCTH BbIXO,Z[HOﬁ MOITHOCTH
Pazgen 2. ConHeuHble . .
2 COTHEUHOH Oatapeu OT yI/ia TOBOPOTA COJTHEUHBIX OaTapeit 15
SHEProyCTaHOBKH.
K UCTOYHHKY CBE€Ta
3 Paszpen 3. Xumuueckue VccnenoBanue paboThl aBTOHOMHOM COTHEUHOM 8
HMCTOYHUKU TOKA. (bOTOB]IEKTpH‘-IECKOﬁ CHUCTEeMBI
Pazgen 4. Pazgen 4.
Pacuer napameTpoB Y Ha 0CHOBe TepMO3/IeKTPUUECKUX
4  |TepMo3neKTpUYecKue o 0
Hp606p830BaTeJIEI/I.
ripeobpa3oBaresiy.
Bcero 3a 8 cemectp 26
3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Copep)xaHue yueGHOro Oo0bewMm,
HOMEp U HAMUMEHOBdHHE pa3jie/id JUCIUII/IUHBI
n/n 3a/ldHUA JacoB
1 Paspen 1. CocraB cuctem KA. 3HaueHne crCcTeMbl IToaroroBka K mpakTA4ye CKUM 75
3JIEKTPOIMUTaHUSA. 3dHATHUAM
IToaroroBKa K NpakTU4eCKHUM
2 |Pa3gen 2. Co/iHeUHble SHEeProyCTaHOBKHU. A p 30
3aHATUAM
IToaroroBKa K NpakTU4yeCKHUM
3  |Pa3gen 3. XvMHUeCKHe NCTOUHUKH TOKaA. A p 30
3daHATUAM
4 Paspgen 4. Pa3zpen 4. TepMmossieKTpuueckye IToaroroBka K rpakTuyeCKUM 20
rpeobpa3oBaTesy. 3aHSITUSIM
Bcero 3a 8 cemectp 105
6 22209




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:
ITICK-2/23.1 ciocoGHOCTb OCYIECTB/IATh TEXHUUECKOE COTPOBOXKIEHME CO3ZIAHHUSI PA3sTOHHBIX OJIOKOB pakKeT
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.
Kpurepun oLieHMBaHUS:
- «oTMYHO»: CTyAeHT OTBETU/I Ha BOTIPOC TIPErojaBaTeris.
- «xopoiio»: CTy[IeHT He OTBeTHJI Ha TIepBbIi BOMPOC TPeriofiaBaresisi, HoO Ha BTOPOU BOITPOC OTBETHJT BEPHO.
- «yJOBeTBOpPUTENLHO»: CTYZIEHT He OTBETH/T Ha TIEPBBIN M BTOPOH BOTIPOC TperojaBareis, HO Ha
MOC/IeYIOIIYE BOTIPOCKI OTBETUT BEPHO.
Otuer He MOXKET OBITb IPUHSAT U MOAJIEXKUT Z0PabOTKe UM MOBTOPHOM 3aljuTe:
* OTCYTCTBUSI HeOOXOUMBIX pa3zernoB U HeobXoAUMOro rpauueckoro MaTepuarna,
* oIMOOK B TIPOBEAEHHBIX PAacueTax,
* CTYZIEHT He MOXKeT OTBeTUTb Ha 3 1 Oojiee BOTIPOCOB.

JloMaiiiHee 3a/jaHue
Tembl IOMaITHUX 3aJaHU.
1. OnpefesieHrie yCJIOBUM OCBeI[eHHOCTH
2. PacyeT rnapaMeTpoB CUCTEMBI 3/IEKTPOMTUTAHUS KOCMHUYECKOTO arrapara Ha 0a3e COHeuHbIX
(hoTo3MeKTpUUECKUX TIpeobpa3oBaresiei.
IomaiiiHee 3a/jaHle CUATAETCS TPUHSATHIM TIPY BBITIOJTHEHUN BCEX CJIIYIOIIUX KPUTEPHUER:
- IPaBUILHOCTh pe3y/IbTaTOB pacyueTa;
- IPaBU/ILHOCTD BBITIO/IHEHUS TpacdhuecKoi YacTy 3a/JaHus;
- TIPaBUJILHOCTL O(OPMIIEHUS 0TYeTa (CTPYKTYPHAs YIIOPSAA0UeHHOCTDb, Ha/TMuKe BCeX HeOOXOAMMBIX
pasziesioR);
- IOTTyCKAIOTCsI He3HAUMTe TbHbIe WCITPABJIeHNsI B OTUeTe.
ITomariiHee 3a/jaHue He MOXKET OBbITh MPUHATO U TIO/JIEXKUT 10paboTKe B Ciyvae:
- oImMOOK B pacueTrax v npu oopmieHHH rpadrueckoro MaTepuasa;
- HeOpeXkKHOTO 1 Oe3rpaMOTHOTO 0opMIIeHHS OTUeTa.
[pu cpaue momaliHero 3aflaHusi IpelyCMaTpUBaeTCsl OTBeThI CTy/leHTa Ha BOIIPOC mpernofaBartesisi. Kpurepuu
OLIeHUBaHUS:
- «oTInYHO»: CTyZIeHT OTBETH/I Ha BOTIPOC TIperiofiaBaTeris.
- «xoporto»: CTyIeHT He OTBETHJI Ha MePBbIi BOIIPOC MPeTIo/iaBaTelisi, HO Ha BTOPOU BOTIPOC OTBETHJI BEPHO.
- «y[OBJIETBOPUTE/NbHO»: CTyIeHT He OTBETUJI Ha MepBbIM K BTOPOU BOIPOC IpernojaBaresisi, HO Ha
TOC/IeAyIOLIIYe BOTIPOCHI OTBETHU/ BEPHO.
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- «HeyZI0BIeTBOpUTeNbHO»: CTYy/IeHT He OTBETHJI Ha TPY BOTIpOCa Tperiogasaresisi. PaboTa mognexxur
TOBTOPHOM CJiaue.

Bonpocs! k guddepeHpoBaHHOMY 3aueTy
KoHTponbHOE MeponpusiTHe CUMTAeTCs BBIIIOIHEHHBIM, eC/Id IT0/IyUeH BepHbIN OTBET Ha BOIMPOC
nperniozasareJisi. [lepeueHbs BONPOCOB BXOAUT B cOCTaB Y MK AMCLIAIIIVHBIL.

JuddepennupoBaHHbIil 3a4eT

I depeHMpoBaHHbIN 3a4eT 0(OPMIISIETCS TT0 Pe3y/IbTaTaM BhITIOTHEHHUS TTPelyCMOTPEHHBIX paboueit
TpPOrpamMMoii KOHTPOJTBHBIX Meponpusitii. OtrieHKa 3a anddepeHIIPOBaHHBIN 3aUueT Orpe/esieTCss Ha 0CHOBe
cpefiHero apupMeTUUeCKOTo OIeHOK, ITOJTyUeHHBIX TIPU ¢/laue AOMAITHUX 3a/IlaHuM U JJabopaTopHBIX PaboT.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe w & EE
3aHATHA B €= =
i = = O
KOHTaKTHOM 5z v = S
gopwe | S 2| B T o
= o 25 Z8 25
(@] @) H = o = ) = 1]
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Pa3pen 1. CocraB cucrem
4 8 |KA. 3HaueHHe CHCTeMbI 30 5 2 3 25 25 JlabopatopHas paboTa
1eKTPONUTAHUSI.
4 8 Pazgen 2. Co/iHeuHbIe 50 | 20 5 15 30 75 JlabopatopHas paboTa,
HEProyCTaHOBKH. HomariiHee 3aaHue
4 8 Pazgen 3. Xumuueckue a1 3 8 30 97 JlabopatopHas paboTa,
HCTOYHHUKH TOKA. [omaiiiHee 3a/jaHue
Paspen 4. Pa3gen 4. Bonpocs! K
4 8 |TepmosneKTpuuecKune 23 3 3 0 20 23  |gpuddepeHIIMPOBaHHOMY
npeoOpa3oBaTe/in. 3aueTy
Bcero 3a 8 cemectp 144 | 39 | 13 26 105 100
Bcero no gucuumninHe 144 | 39 13 26 105 100
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Kputepuu oneHuBaHus

IICK-2/23.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

3anuwiume & obujem 8ude ypagHeHue mena08020 b6anamca conHeyHoli bamapeu
KOCMU4ecKo20 annapamd, (pyHKYUOHUpyouje2o 8 OKO/M03eMHOM KOCMUUYECKOM
npocmpaHcmae.

aiime onpedeneHue 3¢p¢pekmugHoli n1owjadu conHewHol bamapeu.

Ymo makoe 801bM-amMnepHas Xapakmepucmuka conHeuHblx bamapeti?

K uemy modicem npusecmu uacmuuHoe 3ameHeHue CoMHeUHblx bamapell KOCMU4ecKo2o
annapama?

alime onpedeneHue ko3 uyueHmy 3anoaHeHus 80AbM-amMnepHoll xapakmepucmuku
conHeuHbIX bamapeti

Onuwiume 0CHO8HOU Memod 60pbObl C YHACMUUHBIM 3dMeHeHUeM.

H3znosicume usuky npoyecca npeobpazoeaHust CoNHeUHoL SHepauu 8 31eKmpuyeckyro 8
¢omonpeobpazosamensix.

Onuwume npuHyun pabombl XUMU4eCKo20 UCMOUHUKA MOKA.

Touemy cepebpaHO-YUHKOBbIX AKKYMYASMOpPb! UMelom Hebonbloe Koauuecmeo pabouux
Yukaoe?

Kakue ¢pakmopbl KocMuuecko20 npocmpaHcmed eausitom Ha 3gexmusHocmb
CO/IHeYHbIX naHeneii?

Bonpocsbl 3akpbimozo muna:
B uem ocHOBHOe npernMy1eCcTBO MHOTOKacKaZHbIX @IT1 nepey ogHONEPEXOAHBIMU?

A. Kaxxplii U3 reTepornepexozioB HAW/Iy4IIMM 06pa3oM rpeoOpasyeT JyurcTyIo
SHepryIo B 3JIEKTPUYECKYIO B OIpe/ie/IeHHOM Jihara3oHe JIMH 3JIEKTPOMarHUTHBIX BOJIH,
TIpY 3TOM OCTaBasiCh MPO3PaUHBIM Ji/IsI OCTalIbHOTO criektpa. Takum obpaszom, KI1/T
MHorokackagHbix @311 oka3biBaeTcs BhIIlIe, UeM Y OFHOMEPEXOAHBIX.

B. Kaxx/ipIi U3 reTepornepexo/j0B HaUIyUllIMM 00pa3oM OTPaXkaeT JIyUHCTYI0 SHEPTHIO B
orpezieJIEeHHOM AWana30He JJIMH 371eKTPOMarHUTHBIX BOJTH, IPYU 3TOM OCTaBasiCh
TIPO3PAYHbIM [IjIst OCTA/ILHOTO CrieKTpa. Takum 00pa3oMm, TemriepaTypa MHOTOKACKaHBIX
®DI1 okasbIBaeTCs HUXKe, YeM y OFHOTIEPEeXOAHbIX.

B. Kak/iplii U3 reTeporiepexoZioB HaWTyuIiuM 00pa3oM npeobpasyeT JyUnucTyto
SHEPTHI0 B 3JIEKTPUUECKYIO B OTIpeie/IeHHOM /Hara3oHe [JJIUH 31eKTPOMarHUTHBIX BOJTH,

TIPY 3TOM OCTaBasiCh TPO3pPayHbIM /ISl OCTaIBHOTO CrieKTpa. TakumM obpa3zom,
TeMmIepaTrypa MHOTroKackagHbix @311 oka3biBaeTcCs BhIllle, YeM y OJHOIIEPEXOJHBIX.

I
Kak/ip1ii 13 reTeporiepexoZioB HaWTyuIliuM 00pa3oM OTpakaeT JTyUHCTYI0 SHEPrHI0 B
orpe/ie/IeHHOM Jihana3oHe JI/IMH 3/1eKTPOMarHUTHBIX BOJIH, [IPH 9TOM OCTaBasiCh

TMPO3payuHbIM /ISl OCTa/IbHOTO criekTpa. Takum obpa3om, KIT/] mHorokackagubeix ®@II1
OKas3bIBaeTCs BhILIE, UeM Yy OJHOMNEPEXOAHbIX.

CoJsiHeYHbIe TaHesu 10 crocoly opreHTaly ObIBatoT:
A. He opueHTHpyemble

E. Opuentrpyemsie 110 1 ocu

B. OpueHtrpyeMsle 110 2 0CSIM

I'. OpuenTupyeMsle 110 3 0CAM
Ha kakoM TpuH1MIle OCHOBBIBAeTCS reHepaljys 371eKTposHepruu B ®OI17?

A. ®otoBonsTanueckuii spdexr
b. Bremnuii potosddexr

B. ®oTocunTe3
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

I'. ®oToamuccus
Uro Takoe 3¢hdeKTHBHAs TI/IOIAIb COTHEUHOM MaHe ! ?

A. PeasnbHasi TIOIIaZb COTHEUHOM OaTtapen yMHOXKeHHast Ha CHHYC yIyia Tia/ieHust
U3/1y4eHust

B. PeasnbHast TU1o1aib COTHEUHOW OaTaper yMHOKEHHasi HA KOCUHYC YIJIa MaZieHust
W3/TyueHust

B. I1nioma/is MOTOKa U3/TyUYeHus], epeKpbIBaeMasi TTaHe/IbI0 COTHEYHBIX OaTapeit

I'. OcBelrieHHast 4aCTh COTHEUHOM Oatapen
AKKyMy/ISITOPBI KAKUX THUITOB MCTIO/NB3YIOTCS B KOCMHUECKOM TeXHHUKe?

A. CepeOpsHO-1IUHKOBBIE
b. Hukenb-BOmopoaHbIe
B. JIutuii-uoHHb1e

I'. CBHMHLIOBO-KUCJ/IOTHBIE
Yro Takoe TyOWHA pa3ps/ia aKKyMyiaTopa?

A. Pa3HOCThL MeXXy HOMUHA/TbHOM eMKOCThI0 AB 1 HEKOTOPBIM TEKYIIIUM 3HaueHueM
BbIpa)KeHHasi B MpoijeHTax. CreTieHb pa3psyKeHHOCTU aKKyMY/IsiTopa

E. PasHOCTB MeXxny HOMMHA/ILHOM eMKOCThI0 AB 1 HEKOTOPBIM TE€KYIUM 3Ha4YeHHEM
BbIpa’>K€HHaA B IMPOLIEHTax. CrerneHb Pa3psOKEeHHOCTU aKKYMYJ/IATOPA

B. MyHHManbHO JONYCTUMOe 3HaueHre eMKoCTU AB.

I'. Pa3HOCTB MeXAy MakCUMa/IbHbIM U MUHUMAaJ/IbHBIM 3HaYueHueM eMKoCTHh Ab
BBID&)KEHHOE B MPOLIeHTax

Kakumu yriioBeIMH NapamMeTpaMu OTIpe/ieisieTcs rosioxkeHue opouThl KA 0THOCUTENBHO
3eM/IH:

A. Haknonenue opoutsr KA

B. Nonrora Bocxopsiiero y3na opoutsl KA
B. OkcuenTpucutet opoutel KA

I'. TIpsimoe BocxoxxaeHue CosHLA

/1. Paguyc opoutsr KA
COBMECTHO C KAKUMHU TeHEepPaTOpaMHM 3JIeKTPOIHepPruu Ha 60pTy KA ucnons3yor
XUMUYeCKre UCTOUHUKU TOKa?

A. Painoun3oTomnHbie TepMO3/IeKTpUUeCKre TeHepaTophl
B. ConHeuHble reHepaTopel
B. fInepHble sHeproycraHOBKU

I DnekTpoxuMHUUeCcKre reHepaTophbl
Ha kakue cucteMbl MOXKHO pa3zielliTh OOPTOBYIO arrapaTtypy KOCMAYeCKOro anrapara?

A. LeneBas cucrema, Cucrema snekrpornuranus, Cucrema koppekiuu, Crucrema
OpHeHTAalMU U cTabunu3anuy, KoMaHaHo-u3MepuTeibHast cucteMa, CucreMa
obecrieueHNst TETJIOBOTO PeXKUMa

E. Lenesas cucrema, CucreMa snekrpornuranusi, Crucrema Koppekuyu, Cucrema

HaBurauyu, KomangHo-usmepurenbHas cucrema, Cucrtema o0ecrieueHus TeTra0BOro
peXxkrMa,
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Ne 10

B. Llenesas cucrema, CucremMa teneBsugenus, Cucrema koppekumy, CucreMa
opueHTaluu U crabumsanmy, KomaHgHo-u3MepuTesbHast cucteMa, CrcteMa
obecrieueHUs TEIJIOBOTO PeXXUMa

I'. Lenesas cucrema, Cucrema snnekrporuranusi, Cucrema Koppekuuy, Cucrema
opueHTaryu U crabrmsanyy, KomaH Ho-n3MepuTesbHast cucteMa, CrcteMa
obecrieueHus TeNIOBOro pexxuma, Crcrema HaBUrauuu, Cuctema TeseBU/eHHs

Kakoe konmmuectBo hoTonpeobpasoBaresieit He0OX0AMMO KOMMYTHPOBATh JiIst
TI0/1y4eHUst HanpspkeHus: 27B 1 MolHoCTH reHeparopa 1kBT, eciu
hortornpeobpa3orare/ib UMeeT BbIxoAHOe HanpspkeHre 0.4B u 40MA? Pa3bpocom
TlapaMeTpPOB OT/e/IbHBIX siueeK MpeHe0peys.

A. 62 968

B. 62 500

B. 925

I 37
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