MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ANJEPHBIE OHEPT'ETUYECKHWE YCTAHOBKHN

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITuoTUpyeMble U aBTOMaTHYeCKHe KOCMUYeCKHe annaparbl H CHCTeMBI
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYeCKasi TeXHUKaA
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
Kadeapa-pa3padorunk paboueit A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN
nporpaMmsbI
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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 rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIN
IunkoBckuid [IMUTpUi AsleKceeBUY, 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
AJEPHBIE DOHEPTETUYECKHUE YCTAHOBKHA

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:

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

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IIK-1
3HAHUA:
COCTaB ¥ Ha3HAUYeHHe siIePHOM SHepreTHUeCKOM yCTAHOBKHM B COCTaBe KOCMUYECKOTO arrapara

moaxoabl K 000CHOBAHUIO ONTHUMA/ILHBIX rnapaMeTpoB M KOHCTPYKLMU SAAEPHBIX SHepreThudeCKux

YCTaHOBOK, BBITTOJIHSIOIINX KOHKPETHbIE 3a/lau
o01re MoJe/T U pacueTHbIe 3aBUCMOCTH JiJIsSI OTIpe/ie/ieHHs] XapaKTepUCTHK SiIePHOW JHepreTHueCKoi
YCTaHOBKUY;;

YMeHus:
WCIO0/Ib30BaTh pacyeTHble MOJeIU [l MpPOEeKTUPOBAaHUsS S7€MEHTOB $[IepHOM SHepreTUyeckoin

YCTaHOBKHU
BLI6I/IpaTL 1 000CHOBBIBATh KOHCTPYKTHUBHYIO CXeMYy H,E[epHOﬁ SHEPFETI/I‘JECKOﬁ YCTaHOBKU;;

HABblKU:
pacuyeT OCHOBHBIX IIdDAMETPOB, IIPDOEKTHDOBaHME W KOHCTDYHWPOBaHHE 3JIEMEHTOB H,[LepHOﬁ

SHEepreTUuUeCKOM YCTaHOBKHY;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa AAEPHBIE DOHEPTETUUYECKUE YCTAHOBKM sBasieTcs UCLUIUIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepxaHue [OUCLIMIUIMHBI ABJISETCS JIOTUYeCKUM IPOJ0JDKEeHVeM AVCLIUTI/IVH: YCTPOVICTBO M
OYHKIIMOHVPOBAHUE KOCMMYECKUX AIITIIAPATOB, YCTPOUCTBO AI'PEI'ATOB
CUCTEM KA.

CopepkaHve [UCLMIUIMHBL SIBASIeTCSI OCHOBOM Jysi  ocBoeHuss pguctuiuvivH: AIPETATBI U
YCTPOUCTBA CHUCTEM OBECIEUEHMS TEIUIOBOI'O PEXHKWMA, CHCTEMBI
OBECIIEYEHUSA TEIIVIOBOI'O PEXXUMA.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ [TK-1 — CrniocobeH MpoeKTUPOBaTh, KOHCTPYMPOBATh U COMTPOBMK/ATE HA BCEX ITAlaX KU3HEHHOTO
L[MK/Ia KOCMUYeCKHe armapaThbl, KOCMUUYeCKHe CUCTeMBI U UX COCTaBHbIe YacTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. OcHoBHbIe onpeaesienns. TpeGoBaHusi K siiePHBIM YHEPrOyCTAHOBKAM.
4 7 OcHOBHbIe onpefie/ieHus], oTHocsrecs K S13Y. Mexanusm sHeproBbifiesieHust. OCHOBHbBIE 18 6 2 4 12 12
TpeﬁOBaHl/IH, npeabaB/isieMBble K IeEPHBIM DeakTOpaM.
Pa3pen 2. KoHCTpyKIuA AAepHOM HeproycTaHoBKH. KoHCTpyKLuK 1 cxeMsel S19Y.
4 7 KnaccugukaroHHble IPU3HAKKM PeaKTOPOB. YCTOHUYMBOCTb paboThbl peakTopa. CHCTeMbI 42 16 6 10 26 26
yripaBJ/ieHUs peakTopa. CucTeMbl 06eCrieyeH s TeMI0BbIX PEXHMOB A/1epHBIX SHEepreTU4e CKux
YCTaHOBOK.
Paspen 3. IIpeoGpa3oBaTe/id 3HePruM siiePHBIX IHEProyCT Tasorypbuntsie S9Y.
4 7 IMapotyp6unHbie S3Y. TepmoanekTpruueckue npeobpasoparenu. TepMOIMUCCHOHHBIE 48 16 6 10 32 32
ripeo6pa3soBaTesy.
Paspen 4. PaguayuonHas GesonacHoctb. Obecrieuenuie siiepHoii U PafialiOHHON
4 7 6e3omacHocTH. KOHCTPYKLWMst paialiioHHo# 3aumthl KA. PajyaljionHas 3ammra 36 13 3 10 23 30
Heo6uTaembix KA. Oco6eHHOCTH pajjaLjiOHHOM 3aLuThl 06uTaemMbix KA.
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 pa3jesa
Tema /1a00paTOPHOro MPaKTHKyMa ayp.
n/n JUCIMILTAHBI
4acoB
Pa3zpen 1. OcHOBHBIe OrpefieneHus.
1 |TpeboBanusi K siiepHBIM N3yuenne cxem ADY 4
3HeproyCcTaHOBKaM.
7 Pasgen 2. KoHCTpyKLUUS silepHOM VI3yueHre KOHCTPYKIUI U COCTaBa /jepHOro 10
3HeproyCTaHOBKMU. peakrTopa
3 OnrrMu3sanysg napaMeTpoB U pacuer AD0Y 6
PacueT KOHCTPYKLIMM SI1ePHBLIX PeakKTOPOB
4  |Pazgen 3. [Ipeobpa3oBaTeny 3HEPrUU PYKIY AP P P 2
KOCMUYeCKOT0 Ha3HaueHWs Ha [IPOYHOCTh
SZIePHBIX YHEProyCTaHOBOK. =
5 PacueT NMpoYHOCTH U KosieOaHUH 3/1IeMEHTOB 9
TypOOreHepaToOpHLIX Mpeodpa3oBaresei
6 PacueT pasMepoB paiMal[iOHHOM 3all[UThI 5
Pasgen 4. PaguaijioHHasi 6e3011aCcHOCTb. P POB paanan =
7 PacueT MpoYyHOCTH KOpyca 6JI0Ka 3al[UThI 5
Bcero 3a 7 cemecTp 34
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
Ne CopepikaHue yueOHOro O0nBem,
Homep 1 HauMeHOBaHuUe pasjesa JUCHUIIAHbBI
n/n 3a/laHuA 4acoB
1 IToaroroeka K 1abopaTopHbIM 6
Paspgen 1. OcHoBHbIe onpesieneHust. TpeGoBaHust K 3aHATUAM
9 S7lePHBIM SHEepProyCTaHOBKaM. IToaroroBka K yCTHOMY 6
orpocy
3 IToaroroBka K KOJIJIOKBUYMY 10
4 Pazpen 2. KoHCTpyKUUS 1JePHON SHEPrOyCTaHOBKHU. IMozaroroBka K 1ab0paToOpHLIM 16
3aHATUSIM
5 IToaroroBka K 1ab0paToOpHbIM 16
3aHSATUIM
Pasgen 3. ITpeoGpa3oBare/iv SHEPTUH SIAE€PHBIX
BrimonHeHue JoMalliHero
6  [3HEproycTraHoOBOK. 10
3aJlaHus
7 IToaroroBka K KOJJIOKBUYMY 6
8 [Pasgmen 4. PaguarivioHHast 6e3011aCHOCTb. IToaroroBka K KOJIJIOKBUYMY 5
6 36525




9 TMoAroToBKa K 1ab0paToOpHbIM 10
3aHATUSIM
10 BrimonHeHue fomMalHero 8
3a/laHus
Bcero 3a 7 cemecTp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3(4/5| 6 |7/8 9 | 10 |11 12|13 |14|15| 16 17
7 AP JIP | P AP OC, aud. 3au.

‘YciioBHbIe 0003HAUCHUSA:

JIP — naboparopHas paboTa;

P — nuarHocTrueckasi paboTa;
OC — yCTHBII 0MPOC CTY[€HTOB;

. 3a4. — qudQpepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAWTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBaJIbI B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;
YCTHBIH OMPOC CTYAEHTOB;
sabopatopHas paboTa.

HpOME)KYTO‘IHaH dTTecTalud rMpoBOAUTCA B Cl)OpMaXZ

I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. PomaHoB. . CucTeMbl 00eCrieueHus TeMIOBbIX PEXKUMOB repMETHUHBIX OTCEKOB U SIIEPHBIX
JHEpPreTUUeCKUX YCTAHOBOK KocMuuecKux amnmaparoB. CI16.: TTpodeccuonan, 2014, 60 3x3.

2. A. T. MumekoBckuid, B. [I. Atamacos, B. A. Ba0Oyk. . AnepHbie opbuTansHbie KomruieKcebl. CIT0.:
ITpodeccuonar, 2016, 10 3k3.

3. B. A. JlebepieB. . AnepHble sHepreTrueckue ycraHoBKU. CaHKT-ITeTepOypr: JIanb, 2022, s51. pec.

4. JI. A. KBacHUKOB, JI. A. JlateiieB, H. H. IloHomapéB-CrernHoi. . Teopusi ¥ pacyéT 3HEepProCUIOBbIX
YCTAaHOBOK KOCMMYeCKUX JleTaTe/IbHbIX anrnaparos. M.: N3a-s0 MAN, 2001, 19 3ks.

5. M. K. Canero, H. A. Tectoezios, B. [I. Atamacos. . Teopusi IpOeKTHPOBaHUS C/I0KHBIX TEXHUUECKUX
cucteM Kocmuueckoro 6a3upoanus. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012, 49 3k3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He Tpe0OyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://urait.ru — O6pa3oBaresibHas riatdopma «HOpaiiT». 111 By30B U CCY30B.;
2. https://e.Janbook.com — 3BC JlaHb;
3. http://library.voenmeh.ru/ — ®yHnaamenTanbhas bubnuoreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos

cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.
5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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. ITpoekTop;
2. MakeTs! U 2nemeHThl KA «ITnasma-A», «3eHnUT», «CriyckaeMas Karcysa», « YHuBepcaabHas
MasiorabapuTHasi CIyCKaemasi Karcysax.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
AMEPHBIE SQHEPTETUYECKUE YCTAHOBKHA

AnHoTanusa paboueii nporpaMMsl

Ouctuminna AAEPHBIE QHEPTETUYECKHUE YCTAHOBKMUM sBnsercs AUCHUIVIMHON 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komniaekcos. [luciurinHa peannsyercs Ha akynbrete A PakeTHo-kocMudeckas Texauka BI'TY "BOEHMEX"
M. [.®. Yerunosa kadeapoit A3 KOCMUYECKUE ATITTAPATHBI 1 IBUTATEJIN.

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.

Co,qepmaHHe AUCHUII/IMHBI OXBAaTbIBaeT KPYI' BOIIPOCOB, CBA3daHHBIX C IMPUHIHWIIAMH ITIPOEKTHPOBaHUA U
SKCIUTyaTalluh AA€PHBIX SHEPreTUYeCKHUX YCTAaHOBOK, TIIPUI'OAHBIX [O/id HWCIIOJb30BAHUA B KOCMHYECKHUX
daliraparax pa3/iMYHoro Ha3Ha4eHuA.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e  YCTHBIM OIIPOC CTY/I€HTOB;
¢ naboparopHas pabora.

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

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI

MpeAyCMOTPeHBI JIeKIMOHHBIe 3aHsTHs (17 4.), naboparopHelii pakTikym (34 4.), camocTositesibHast paboTa
cryzaenra (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
SANEPHBIE SQHEPTETUYECKHUE YCTAHOBKHA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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,
paboThI yac.
Pa3gen 1. OcHoBHbIe onpeaesieHusi. TpeGoBaHusA K A/ePHBIM YHEProyCTaHOBKaM.
Hogroroska K M. K. Canero, H. A. Tectoezos, B. [I. Atamacos. . Teopus
1abopaTopHBIM 6
SAHSITHSIM MPOEKTUPOBAHUSI C/IOKHBIX TEXHUYECKHUX CUCTEM KOCMHUUECKOT0
6asuposanus: CI16.BI'TY "BOEHMEX" um. . ®. YcruHoBa, 2012 (1-2)
Ilogroroeka K A. T. MunbkoBckuii, B. 1. Atamacos, B. A. babyk. . SIzepHbie opOUTabHbIE
YCTHOMY komruiekcel: CIT6.: TTpodeccuonan, 2016 (1-2) 6
Orpocy
Wroro no pasgeny 1 12
Pa3zpaesn 2. KoHCTpyKIjus A1/[epPHOM YHeProyCcTaHOBKH.
ITogroroBka K |A. I'. MunbkoBckuid, B. . ATamacos, B. A. ba0Oyk. . SinepHeie opOUTanbHbIE 10
KOJUIOKBUYMY komrutekcel: CIT6.: TIpodeccuonan, 2016 (3-4)
IMogroroska k| A. B. PomanoB. . Cuctembl obecrieueHus TETIOBBIX PEXXUMOB T€PMETHYHBIX
1abopaTopHEIM | OTCEKOB U si/IEPHBIX SHEPTeTHUYeCKUX YCTAHOBOK KOCMUUECKHX araparos: 16
3aHATHAM CII6.: TTpodeccuonan, 2014 (2)
Wroro no pasgeny 2 26
Paspen 3. IlpeoGpa3oBare/iv YHePruu sA/[ePHbIX YHEProyCTaHOBOK.
IMogroroBka k .
laGOpaTOPHBIM A. T. MunbkoBckud, B. 1. Atamacos, B. A. Babyk. . SaepHbie opOuTabHbIe 16
3AHSTHSM komruiekcel: CIT6.: TTpodeccuonan, 2016 (5-9)
YR B. A. JlebepnieB. . AnepHble sHepreTuueckue ycraHoBKU: CaHKT-ITeTepOypr:
OMallHero Jlans, 2022 (2-4) . 10
A JI. A. KBacHuKoB, JI. A. JlateiieB, H. H. IToHomapéB-CremnHou. . Teopusi u
33AaHIA PacuéT SHeproCUIOBLIX YCTAHOBOK KOCMUYECKUX JIETaTe/bHbIX arrapaToB:
Toproroska K M.: U35-80 MAU, 2001 (1-10) 6
KOJIJIOKBUYMY
Wrtoro no pasgeny 3 32
Pazgen 4. PapuanuonHasi 6e301macHOCTb.
[ToaroroBka K 5
KOJUIOKBUYMY
IMogroToBka k
naboparopueiM [A. I. MunbkoBckuid, B. 1. Atamacos, B. A. ba0yk. . SInepHbie opbuTanbHbie 10
3aQHATUAM komruiekcel: CIT6.: TIpodeccronan, 2016 (21)
Brinonnenve
JOMalIHero 8
3a/jaHuA
Urtoro no pasgeny 4 23
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
SAMEPHBIE DOHEPTETUYECKHE YCTAHOBKHA

®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

*  YCTHBIH OMPOC CTYAEHTOB;

¢ jabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

YCTHBII 0IPOC CTY/IEHTOB

[Tprmeps1 BOMPOCOB BXOAAT B cocTaB Y MK AUCLUATIIUHBI.
Kpurepuu orjeHvBaHus:
0 — oTCyTCTBUE BepHBIX OTBETOB Ha BOIPOCHI M0 3aJJaHUI0
10 — oOyuarouuiicsi MOBEPXHOCTHO PAaCKpPBIBAET TEOPETHUECKOe CO/lep’KaHre BOITPOCOB, MMeeT OIIUOKY B
OTBeTe Ha /I0IOJIHUTeJIbHbIE BOIPOCHI,
30 — obyyaroImuiics B 11eJI0M PaCKpBIBAeT TEOPETUUECKOe CO/iep>KaHue BOTIPOCOB, HO UMeeT OT/ie/TbHbIe
OIIMOKY Y HETOYHOCTH B OTBETE;
40 — 00yvaroLHMIACS B TOJTHOM 00heMe PAaCKPhIBAeT TEOPETHUECKOE COfIEP’KaHNe BOTIPOCOB, He 3aTPYIHSAETCS C
OTBETOM Ha JI0TIO/IHHATE/IbHbIe BOTIPOCHI.

JIaGopaTopHas pabora
KomrutekT 3azaHuii K 1abopaTopHoii pabote BXOAUT B cocTaB Y MK [UCIMITIMHBL.
Kpurepuu onjeHuBaHUs:
0 — OTueTHI He MPe/ICTaB/IeHbI, MO0 pellleHre 3a/laHui COAEPIKUT IPyObIe OLIMOKH
10 — nipefcTaB/IeH OTUeT 110 ZiloMAllHeMY 3a[,aHUI0, BCE ITYHKThI BbIIIOJIHEHBI BEpPHO
20 — npescTaB/eH OTYeT 110 JOMallHEMY 3a/laHu0, BCe IIYHKTHI BbIMOJHEHBI BEPHO, CTYZeHT IPaBU/IbHO
OTBeyaeT Ha JI0TOJIHUTE/IbHbIE BOIPOCHI.

JAuddepennypoBanHblii 3aueT

IuddepeHnpoBaHHbIi 3a4eT 0OPMIISIETCS TI0 Pe3y/IbTaTaM BhIOJTHEeHUs BCeX TIPelyCMOTPEHHBIX
paboueli porpaMmoli KOHTPOJIbHBIX MeponpusaThi. OrjeHka 3a AuddepeHIpOBaHHbIN 3aUeT OTpe/eseTcs B
COOTBETCTBUU C nonoxeHreM o BPC.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paszgen 1. OcHoBHBIe onipe/e/ieHusl. YCTHBIM
4 7 |TpeGoBaHUA K A/|ePHBIM 18 6 2 4 12 12 onpoc
JHEProyCcTaHOBKaM. CTY[,€HTOB
4 7 Paspen 2. KoncTpyKius siiepHou 2 | 16 6 10 26 26 JTabopaTopHasi
HEProyCTaHOBKH. pabora
Pa3zgen 3. IIpeoOpa3oBarenu YcTHbIN
4 7 |>Heprum sijepHbBIX 48 | 16 6 10 32 32 onpoc
HEProyCTaHOBOK. CTY[,EHTOB
Paspen 4. Papuainuonnas YCTHBIH
4 | 7 AT %, Faualy 3 | 13| 3 | 10 | 23 30 onpoc
0e30macHOCTb.
CTY[,EHTOB
Bcero 3a 7 cemectp 144 | 51 | 17 34 93 100
Bcero nmo gucuuninHe 144 | 51 17 34 93 100
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Onenounbie MaTrepuasl no jucuumiude SIAEPHBIE DOHEPTETUUYECKUE YCTAHOBKHA

ITK-1 - CnocobeH npoekmupogamsb, KOHCMPyUpoeamb U CONPOGONHCOamb Ha 8cexX IMANAX HCU3HEHHO20
YUK/1a KocMU4ecKue annapanibl, KOCMuYecKue cucmembl U UX COCMAagHble yacmu

Ne 1l

Ne 2

Ne 3

Neo 4

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThIM 000CHOBAHHKLIN OTBET

Kax c Touky 3peHust (GPU3MKH MTPOLIECCOB B si/IEPHOM peakTope 00ecrieunBaeTcsi ero
(yHKI[MOHUPOBaHUE?

ITpouuTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYTHI 000CHOBAHHBINA OTBET

i1 uero npefiHa3HaueHbl siiepHbIE PeaKTOPhI?

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

YCTaHOBHUTE COOTBETCTBHE MEXK/Y /IeMEHTaMH Ji7ist 00ecrieueHus ilepHON 0e30MacHOCTH.

1. C momomsto CAY sinepHasi 6e30macHOCTb 00eCTieunBaeTcs 3a CUer ...

2. [Ins1 obecrieueHus sijepHO# 6e30MacHOCTH CKOPOCTh BBeieHHsI peakTUBHOCTUA CAY [10/DKHA OBITS ...

a. [TocTostHHOTO KOHTPOIS HEMTPOHHOUW MOLL{HOCTH

0. [TeprioueCKOro KOHTPOJIsI HEHTPOHHOUM MOLLJHOCTH
B. MakcumanbHOH

r. MUHHUManbHOU

4. Jomyctumoit
IIpouuTaiiTe TEKCT ¥ yCTAHOBUTE COOTBETCTBHE
YcraHoBUTe COOTBeTCTBHE MeXXy (DyHAaMeHTaIbHBIM B3aUMOZeCTBUEM U ero OMMCaHHueM

1. B3aumogelicTBHe CyIlleCTByeT MeXKy KBapKaMH U [JIFOOHaMH U COCTaB/IeHHbIMU M3 HUX YaCTULIAMH,
HamnprMep, TPOTOHAMHU ¥ HEMTPOHAMH sifipa.

2. ®yHaMeHTabHOe B3aUMOJIEHCTBIE, OTBETCTBEHHOE B UaCTHOCTH 3a MpOLiecchl beTa-pacnaza
aTOMHBIX Sifiep U C/1abble pacrajbl 3/leMeHTaPHBIX UaCTHII.

3. B3auMo/ielicTBre MeXXIy BCeMU MaTeprabHbIMU TejlaMH, 06/1a/jatol[iMKU MacCoH.

4. B3auMo/IefiCTBHE CYITIeCTBYET MeX/y YaCTHIIAMH, 00/1a/JaF0I[UMH 37IEKTPUYECKUM 3apSi/IOM.
a. ['paBuTanionHoe

0. D/IeKTpOMarHUTHOe

B. CunbHOE

r. Cnaboe

I. KBapkosoe
ITpouunTaiiTe TEKCT U YCTAaHOBUTE [10C/I€[,0BaTebHOCTh

YcTtaHOBHUTE B rnopsake BO3pdCTaHUSA CTEIE€Hb HE6J'[aFOHpI/IHTHLIX OHOIOrMYeCKUX HOCJ'IEACTBI/Iﬁ
HWOHM3MPYIOLLEro M3j1iydeHUd Ha OpraHKr3M 4ejIOBE€Kd IMPU PABHBIX 103aX.

1l.a
2.p

3.B

4.y
IIpounTaiiTe TEKCT U YCTaHOBUTE TOC/Ie/JOBaTeTHHOCTD
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Ne 7

Ne 8

Pacrnionoxure TUNBI HEUTPOHOB B MOPSZIKe BO3pACTaHUS UX SHEPIUH
1. BeicTpele

2. MepneHHbIe

3.IIpomexyTouHble

4. TTokosiuecs

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kaxkoii Tun paguaipy Harbosiee ormaceH JJisi )KUBOTO OpraHW3Ma?
1. a - u3nyueHuve
2. B - uznyuenue
3. Y - u3ayueHue

4. n - u3nyyeHue

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Kaxoe TOnnvBoO UCNO/b3YyeTcsl B sJepHOM peakTope?
1. U-235

2.U-238

3. Kpunton-92

4. Xe-136

[TpouwnTaiiTe TEKCT, BbIOEpHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

Bribepute BepHbIe YTBEPKAEHUA OTHOCUTEBHO 3arla3bIBalOI[MX HEHTPOHOB B IIEMHBIX PeaKI[UsIX
JeJIeHust:

1. Hanmuue 3ana3zpiBaroinx HEUTPOHOB YBeJMUMBAET CPeJjHee BpeMs )KU3HH ITOKOJIeHHsI HeHTPOHOB
2. 3anaszbiBaroliie HeHTPOHBI II03BOJISIIOT Cle/1aTh PeakTop yIIpaB/sieMbIM

3. 3anaszgbIBarolyie HeHTPOHBI 3aMeJIJISIIOT MPOLIeCC /le/IeHUs siiep, UTo B CyLieCTBEHHOU Mepe
OrpaHMYMBaeT MOIIIHOCTb PeakTopa

4. 3ana3/pIBaroLLMii HEMTPOH C MeHblIel BepOSITHOCTBIO MPOJO0/DKAT LIEMHYI0 peakLyIo Jie/ieHUs 1o
CpaBHEHUIO C MTHOBEHHbIM

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPryMEHThI, 000CHOBBIBAIOII[HE BLIOOD

OTBETOB

Inist Toro, uto6bl 06eceunTs paboty DY B TeueHUH MPOJO/KUTELHOTO ITeproja B ero A3
Heobx0quMo:

1. Ytob6bI Macca siiepHOro TOMIMBa Obla BhIllIe KPUTHUECKOH, PU KOTOPOM BO3MOYKHA LIeTTHAast PeaKIjust
JieJIeHusI.

2.UT00BI Macca sijepHOro TOIUIMBA Oblla paBHa KPUTHUECKOM, TIPM KOTOPOM BO3MOJKHA LielHasi peakLys
JieJleHusl.

3. YTtoOBI ympaBJisitoIIiyie OpraHbl UMe/H BpeMsi peakLjiiy OoJIbIlle ueM XapaKTepHOe BpeMs XKU3HH
CpeZiHero TIOKOJIeHHsI HeUTPOHOB

4.YTo0bI yrpaB/stoOIIHe OpraHbl UMY BPeMsI Peakl[ii MeHbIIle YeM XapaKTepHOe BPeMsl >KU3HH
CpeZiHero MOKOJIeHs] HeUTPOHOB

Ne 11 TIpouuTaiiTe TeKCT, BEIOepUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
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bnaropapst kakum (hakTopam BO3MOKHO yTIpaBJieHUe sifiepHOH IIeITHOM peakiirell B SHepreTrye CKoi
YCTaHOBKY B PaJIM0aKTUBHBIM TOII/IMBOM:

1. Haymrume camorio/ifiepKUBArOIIecs IeIMHOM peakIivy JeJieHUs SIePHOT0 TOTIUBA.

2. Hanmuwrie oTpaykaresisi, KOTOPBIN BO3BpalllaeT HEUTPOHBI B aKTUBHYIO 30HY, YMEHbIIIasi TEM CaMbIM
riepepacxo/; HeHTPOHOB.

3. Hanuuue OpPraHOB YTIPaBJ/I€EHWs, KOTOPLIE MO3BOJIAKOT YIIPAB/IATH MHTEHCUBHOCTBIO E€JIEHUA.

4.Hanuuvie BHYTPU aKTUBHOU 30HBI TEMJIOBBIX TPYO, KOTOPbIe 3a0MPArOT TETI/IO OT aKTUBHOM 30HbI

Ne 12 TIpouuTaiiTe TeKCT, BeIOepUTe MPaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOILME BEIOOD
OTBETOB

B03MOJKHO /111 3aIyCTUTH siZiepHBIN peakTop MOBTOPHO IMOC/Ie ero BhIHYK/€HHOW OCTaHOBKH?

1. Ta, BO3MOXKHO, eC/I¥ TIPH 3TOM OyZIeT BbIIepPyKaHO OTpe/ie/ieHHOe BPeMsl. ZIJisl TOTO, YTOOBI peakTop He
OKa3ajicsi B IO[JHOM sime.

2. /1a, BO3MOYKHO, TIPH 3TOM HaJI0 YAAJUTb BCTaBKH, COCTOSIIME U3 Kapouja 60pa, KOTOphIe TOI/IOIIA0T
HeHUTPOHBI U3 aKTUBHOW 30HBI UM OKOJIO Hee.

3. HET, HEBO3MOXXHO, TdK KdK [Jif TIOBTOPHOT'O 3allyCKd HY?>KHO UMEThb C/TMIIKOM MOI.L[HLIﬁ HCTOUHHK
HEﬁTpOHHOFO H3/1yueHus.

4. HeT, HEBO3MOXXHO, TaK KaK IPA 3TOM MPOUCXOZSAT He0OpaThMble MPOL{eCChI.
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