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Beinyckaromias Kadegpa
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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
rog, Habopa rpynrbl: 2024

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:

TICK-1/23.1 — criocobHOCTh IPOEKTUPOBaTh, KOHCTPYHUPOBATh U COTIPOBOXKIATE Ha BCEX ITarax KM3HEHHOTO
LIMKJIa KOCMWUeCKHe arrmaparbl, KOCMUYeCKUe CUCTeMbI U UX COCTaBHbIe YacTH

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1/23.1

3HAHUA:

COCTaB U Ha3HaueHUe s/|epHOM SHepreTUYeCKOW YCTAHOBKM B COCTaBe KOCMUUECKOIO arrapara

MoAxoApl K OOOCHOBAaHUIO ONTHMMAJBHLIX TMapaMeTPOB M KOHCTPYKLUWH siepHBIX 3HEepreTHueCcKhX
YCTAHOBOK, BBITIOJTHSIOIINX KOHKPETHBIE 3a/lauu

o01Ie MoJie/IM ¥ pacueTHbIe 3aBUCUMOCTH /IS OTIpeZie/IeHNs XapaKTepUCTHK siZlePHOM SHepreTHueckon
yCTaHOBKUY;

YMeHus:

WCIIO/b30BaTh pacyeTHble MOZeIN [Js1 IIPOEKTUPOBAHHUS 3/IEMEHTOB SZIEpPHOM 3HepreTHueCKon
YCTaHOBKH

BLIOMpATh U 000CHOBBIBaTh KOHCTPYKTUBHYIO CXeMY siiepHOM SHepreThyecKor YCTaHOBKH;

HABbIKU:

pacueT OCHOBHBIX [1apaMeTpOB, IIPDOEKTUPOBAaHHWE M KOHCTPYHMPOBaHHE 3/1IEMEHTOB silepHOMN
SHepreTUYeCKOW YCTaHOBKH.



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:

e TICK-1/23.1 — CnocobeH MpoeKTHpOBaTh, KOHCTPYHUPOBAaTh U COMPOBMK/ATh Ha BCEX 3Tarax
JKU3HEHHOTO LIMKJIa KOCMUUeCKHe arrapaThl, KOCMUUeCKre CUCTeMbI M 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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Paszpen 1. OcHoBHBIe onpefesienns. TpeGoBaHusl K siePHBIM YHEeProyCTaHOBKaM.
4 7 OcHoBHbIe onpefie/ieHus], oTHocsuecs K S1I9Y. Mexanusm sHeprosbifiesieHust. OCHOBHbIe 18 6 2 4 12 25
TpeOOoBaHusl, pebsiB/IsieMble K siJlePHbIM PeaKTOpaM.
Pazpen 2. KoHCTPYKIMA AepHOM SHeproycTaHoBKH. KoHCTpyKLuK U cxeMbl SDY.
4 7 KnaccudukaryoHHble NPU3HAKK PeaKTOpOB. YCTOHYMBOCTb paboThl peaktopa. CHCTeMbI 0 16 6 10 2% 25
yIpasjeHus peakropa. CucreMbl 06eCrIeueH s TerIOBBIX PEXXUMOB fA€PHBIX SHEPreTHUYeCKUx
YCTaHOBOK.
Paspen 3. IIpeoGpa3oBaTe/id 3HePruM sijilePHBIX IHEProyCT TaszoTypbunnsle S9Y.
4 7 TTapotyp6uHHele S3Y. Tepmo3nekTpryeckie npeobpasopare. TepMO3MUCCHOHHbIE 48 16 6 10 32 25
ripeo6pasoBaresu.
Paspen 4. PaguanuonHast 6e3onacHoctb. ObecrieyeHrie silepHOl U pafiial{iOHHON
4 7 6esoracHoCcTH. KOHCTPYKLWst paiialitoHHO# 3auuthl KA. PajualjoHHast 3aiura 36 13 3 10 23 25
HeobuTaembix KA. Oco6eHHOCTH pafualiiOHHON 3aiuThl obutaeMbix KA.
Bcero 3a 7 cemecTp 144 51 17 34 93 100
Bcero no gucuuniMHe 144 51 17 34 93 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Oo0nemMm,
No Homep 1 HaumeHOBaHMe pa3jesia
Tema naﬁopaTopﬂoro MpAaKTUKyMa ayA.
n/m JUCIMITAHBI
4yacoB
Pa3zpen 1. OcHOBHBIE Orpe/iesieHusl.
1 |TpebGoBaHus K siZiepHbIM N3yuenue cxem A2Y 4
SHEepProyCTaHOBKaM.
9 Pa3gen 2. KoHCTpyKIIMSA siepHO W3yyeHre KOHCTPYKI[WI U COCTaBa SiZIePHOTO 10
SHEProyCTaHOBKU. peakTopa
3 OnTuMu3aLys apaMeTpoB U pacueT A2Y 6
PacueT KOHCTPYKILIUH 1IePHBIX PEAKTOPOB
4  [Pasgen 3. ITpeobpa3oBare/ny SHEPrun PYKH AP P p 2
KOCMHWUECKOI'0 Ha3HAUE€HHWS Ha IMPOYHOCTb
S[lePHBIX SHEProyCTaHOBOK. =
5 Pacuet TMPOYHOCTH U Koj1e0aHUI 3/1eMeHTOB 2
Typ6OFEHepaT0pHLIX Hp606p830BaTeJIEI71
6 Pacyer pa3mepoB pafiMaliliOHHOM 3alUThI 5
Pazgen 4. PaguaioHHas 6e301acHOCTb. P POB paanan o
7 PacueT MPOYHOCTH Kopmyca 6/10Ka 3allyThl 5
Bcero 3a 7 cemectp 34
3.3. CamocrosaTenbHast padora crygenra (CPC)
Ne Copep)xaHue yueGHOro Oo0mbem,
HOMep U HAMUME€HOBdHHE pa3je/id AUCIUITI/TUHBI
n/n 3a/ldHUA qacoB
1 IToaroroBka K J1ab0paTOpHbIM 6
Pasgen 1. OcHoBHEIe onpezieieHys. TpeboBaHusS K 3aHATUAM
7 ANE€PHBIM 3HEProyCTaHOBKaM. HO,[LFOTOBKEI K YCTHOMY 6
OIIpoCy
3 IToaroroBka K KOJIJIOKBUYMY 10
4 Pa3,qe11 2. KOHCTPYKL[I/ISI H,E[epHOﬁ SHEProyCTaHOBKH. HO,ELFOTOBK& K ]'[a60paTopH],]M 16
3dHATUAM
5 Pa3pgen 3. IIpeobpa3oBaresv SHEPTUU s€PHBIX BrinosHeHve goMaiiHero 10
SHEepProyCTaHOBOK. 3a/laHuA
6 IToaroroBka K KOJIJIOKBUYMY 6
7 IToaroroBka K 1ab0paTOpHbIM 16
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3aHATUIM
8 ITogroroBka K KOJIJIOKBUYMY 5
IMoaroroBka K 1abopaTopHBIM
) Pasgen 4. PaguaionHas 6€301acHOCTb. 3aHATUSIM 10
10 BrirnosiHeHue foMalliHero 8
3alaHUsA
Bcero 3a 7 cemectp 93
4. DOPMbI KOHTPOJISA OCBOEHUA NNCIIUII/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3/4| 5 6 (7(8/ 9 |10 |11|12|13 14 15 16 17

7 ocC | ip JIP | AP

O3,0C | OP nud. 3au.

YcnoBHble 0003HAUEHUS:

TP — nuarHocTuyeckasi pabora;

OC — yCTHBII 0ONPOC CTY[€HTOB;

JIP — naboparopHast pabora;

I3 — nomarmHee 3agaHue;

aud. 3au. — quddepeHIMPOBaHHBIN 3aUeT.

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYAE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe MHTepPBAJIbI B
cnenyromux dhopMax:
[TMarHoCTUYeCKasi pabora;
YCTHBIM OTIPOC CTY/I€HTOB,;
naboparopHas pabora;
JlOMalliHee 3a/jaHue.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

IuddepeHIMPOBaHHBIN 3a4eT.
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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. JI. A. Kacuukos, JI. A. Jlatobimies, H. H. TTonomapéB-CrernHoi. . Teopusi ¥ paCcuéT 3HeproCUIOBBIX
YCTAaHOBOK KOCMMUYECKUX JieTaTe/IbHbIX annaparoB. M.: U3n-so MAMU, 2001, 19 5ks.

4. M. K. Carero, H. A. Tecroenos, B. [I. Aramacos. . Teopust IpOeKTUPOBAHUS CJIOKHBIX TEXHUYECKUX
cucTeM KocMuueckoro 6asvpoBanus. CI16.BI'TY "BOEHMEX" um. [T. @. YctuHoBsa, 2012, 49 3Kk3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru — I'maBHas — Ob6pa3oBarenbHas riatdopma FOpait. [{st By30B U CCY30B.;
2. https://e.Janbook.com — 3BC JlaHb;
3. http://library.voenmeh.ru/ — ®yngamenranbHas 6ubnuoreka BI'TY «k BOEHMEX» um. [I.®. YctuHoBa.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopmaLioHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoOe obecrieueHue:
He TpeOyeTcsi.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



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
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha ¢akynbrete A PakeTHO-KOocMuueckod TexHWkH BI'TY
"BOEHMEX" um. [].®. YcruroBa kadeapoit A3 KOCMUWUYECKUE ATITTIAPATHI U IBUTATEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23.1 criocobHOCTh MPOEKTHPOBaTh, KOHCTPYMPOBAaTh M COMPOBOXK/ATh Ha BCEX 3Tarax >KU3HEHHOTO
LIMKJ/Ia KOCMUUeCKUe arraparbl, KOCMUYeCKre CUCTeMBI M UX COCTaBHbIE YaCTHU.

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;
¢ JlOMalllHee 3a/laHue.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
TpeyCMOTPEHBI JIeKIIMOHHBIE 3aHsTHA (17 4.), 1abopaTopHbIi npakTHKyM (34 4.), camocTosTe/bHast pabora
crygenra (93 a).
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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 Jac.
Pa3gen 1. OcHoBHbIe onpeaesieHusi. TpeGoBaHusA K A/ePHBIM YHEProyCTaHOBKaM.
Jl;[a%f;;:;;;;w A.T. MunbkoBckuii, B. . Atamacos, B. A. ba06yk. . SInepHbie opOUTaIbHbIE 6
SAHSTHSIM kommiekchr: CIT6.: TTpodeccuonan, 2016 (1-2)
M. K. Canero, H. A. Tecroenos, B. [I. Aramacos. . Teopus
IoaroToska K TIPOEKTHUPOBAHUS CI0KHBIX TEXHUYECKMX CUCTEM KOCMHUEeCKOr0
z%*(‘)‘él;y 6asuposanus: CI16.5I'TY "BOEHMEX" um. [I. ®. YcTunosa, 2012 (1-2) 6
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)
IMozprotopka k| A. B. Pomanos. . Cuctemel o6ecrieueHns TeMuIOBLIX PeXXMMOB FepMeTHUHBIX
nabopaTopHeIM | OTCEKOB U si/IePHBIX SHEPreTUYeCKUX yCTaHOBOK KOCMMYECKHX araparos: 16
3aHSATHSAM CII6.: TTpodeccuonan, 2014 (2)
Wtoro no pasneny 2 26
Pa3zien 3. IIpeoOpa3oBare/id 3HepruM sifiEPHbIX IHEPTOYCTAHOBOK.
Brimonnenve
JlOMallIHero . . 10
3a/iaHus JI. A. KBacHukos, JI. A. Jlateiues, H. H. Ilonomapés-Cremnnou. . Teopust u
ToAroToBKa K PacuéT S3HeproCUIOBBIX yCTAHOBOK KOCMHUYeCKUX JleTaTe/TbHbIX arnraparos:
KOJIOKBHYMY M.: U3a-80 MAU, 2001 (1-10) 6
A.T. MunbkoBckuii, B. [I. Atamacoe, B. A. ba0Oyk. . SInepHbie opOUTaIbHbIE
IloAroroeka K komriekchl: CIT6.: Tpodeccuonan, 2016 (5-9)
/1abopaTopHLIM 16
3aHATUAM
Wrtoro no pasgeny 3 32
Paspen 4. PaguaiuoHHasa 0e301acHOCTb.
[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 JlOMalllHee 33/]aHueE;

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.

YCTHBII 0IPOC CTY/I€HTOB

"CpaHo" - BepHbIM OTBET Ha BOIPOC MpenojaBaresisl.
"He cmaHo" - OTCyTCTBHE BepHOI'O OTBETA Ha BOMNPOC Iperojasare’is
Bomnpocs! Bxogar B coctaB Y MK gucuunivHel

JIaGoparopHasn pabora

3amuTa 1ab0paTopHBIX PabOT OCYIECTB/SETCS B BUZIE YCTHBIX OTBETOB Ha BOTIPOCHI MPEIo/aBaTe/Is 1o
YCTPOMCTBY ¥ NIpUHLMIIAM (HYHKLIMOHUPOBAaHKS U3ydaeMo siZiepHOM ycTaHOBKU. OTBeT J0/DKeH
COTIPOBOXKZATHCS IEMOHCTpALMel C UCII0/Ib30BaHHeM UMEIOLLerocs MakeTa UK U3/iesTus U CXeM.
"CpaHo" - BepHBIN OTBET Ha BOIIPOC Tpero/aBareis.
"He cpaHo" - OTCYTCTBHe BEPHOTO OTBeTa Ha BOIPOC MpernojaBaTesist
Bonpoce! BxogsaT B coctaB YMK aucuunianHbl

JomMaiiHee 3aaHue
Paboueli mporpamMMoii TipelyCMOTPEHO BBITIOJTHEHHE OFHOTO OMALITHEro 3a/JaHusl 110 MaTepyaiam
pasziesiaM AMCIUTTAHBL. KOMITIEKT IOMAaIlTHUX 3a/laHri BXOAUT B cocTaB Y MK AUCIIUTIIMHEIL.
OTuet no JoMaIllHeMY 3a/IaHUIO TPe/ICTABIAETCS B [IeYaTHOM BH/Ie B (hopMaTe, MpelyCMOTPEHHOM 111a6I0HOM
oTuera.
JomalliHee 3afiaHye CUMTAETCS TIPUHATHIM MIPU BBINIOJTHEHUH BCEX CEAYIOLINX KPUTEPUEB:
- IPaBUJIBHOCTb Pe3yJIbTaTOB pacyeTa;
- IPaBUJILHOCTD BBINO/THEHUs TpadruecKoi YacTH 3a/laHus;
- IPaBUJILHOCTh O(OPMIIEHHSI 0TUeTa (CTPYKTYPHAs YIIOPSA0UeHHOCTD, Ha/TMIKe BCeX HeOOXOMMBIX
pasziesioB);
- IOMYCKAIOTCS He3HaUMTe/IbHbIe UCTIPaB/IeHUs B OTUeTe.
IlomariiHee 3a/iaHie He MOXKET OBITh TIPUHATO U TIO/JIEXKUT AOPAa0OTKe B CIyvae:
- OIMOOK B pacueTax v npu oopMIeHHH rpaduecKoro MaTepuasa;
- HeOpeXXHOro 1 6e3rpaMOTHOr0 0(hOpPMIIEHHS OTUETa.

JuddepennupoBaHHbIil 3aueT

Onst forycka K guddepeHLIMPOBaHHOMY 3aueTy CTYZEeHT J0/DKEH BBITIOJTHUTE BCe TPeJyCMOTPEHHBIX
paboueii MporpaMMoi MepOTIPUSITHSI.
OueHka 3a AvddepeHIPOBaHHBIN 3aUeT BBICTABIISETCS 110 Pe3y/ibTaTaM OTBETOB Ha BOTIPOCHI K
v depeHIIPOBAHHOMY 3aueTy, IepedeHb KOTOPBIX MpeZcTaBieH B Y MK JUCLMIUINHBL.
Kpurepun oLieHMBaHUS:
- «3a4TeHO-0T/IMYHO»: CTyAeHT Jasl MOJHBIM OTBET Ha 2 OCHOBHBIX BOIIPOCA U BO3MOXKHbBIE [IOTIO/THHATE/TbHbIe
BOTIPOCEHI;
- «3auTeHO-X0po1I0»: CTy/IeHT OTBeTHI Ha 2 OCHOBHBIX BOTIPOCA C HE3HAYUTE/TEHBIMU TIOTPELTHOCTSMH U AaJ
HeIT0/THbIe OTBETHI Ha JIOTIOTHUTE/IbHbIE BOIPOCH;
- «3aUTeHO-Y/OB/IeTBOPUTEbHO»: CTy/IeHT /ja/l HeTIo/THbIe OTBETHI Ha 2 OCHOBHBIX BOIIPOCA U HE OTBETHJI Ha
OT/ieJIbHBIE [IOTIOJTHUTE/TbHBIE BOTIPOCHI;
- «He 3auTeHO»: CTyZIeHT He OTBETHJ Ha TPY BOMPOCA IperozaBareis.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe IS <
3aHATHUA B E = E
7 = | O
KOHTAaKTHOM = @ X 1=
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& 2| S& < &
&) B @) 5 % g" = g O
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Pa3zgen 1. OcHoBHBIe oripe/e/ieHus. YcTHBIN
4 7 |TpeOoBaHMsA K sijePHbIM 18 6 2 4 12 25 OI1pocC
JHEepProycTaHoBKaM. CTY/IEHTOB
4 7 Pazpen 2. KoHCTpPYKIuA sijepHOMA 2 | 16 6 10 26 75 JlabopatopHast
HEProyCTaHOBKHU. pabota
Pazgen 3. Ilpeo6pa3soearesn Tomanmee
4 7 |aHeprum sijepHbIX 48 | 16 6 10 32 25 Sa/IaHe
JHEepProyCcTaHOBOK. A
HomariHee
3a/iaHue,
4 | 7 [Paspen 4. Papmaunonnas 3 | 13| 3 | 10 | 23 | 25 VeTHBI
0e30MmacHOCTb.
0TpoC
CTYZIEeHTOB
Bcero 3a 7 cemectp 144 | 51 | 17 34 93 100
Bcero no gucuunnHe 144 | 51 17 34 93 100
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Kputepuu oneHuBaHus

IICK-1/23.1
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Ne 3

Bonpocbl omkpbimoz2o muna:

HasHaueHue sepHbBIX peakTopoB?

Kak obecrnieunBaeTcst hu3nueckast yCTOMUMBOCTb (DYHKI[HOHHUPOBAHMSI SEPHOIO
peakropa?

Ormpenenenvie kKO3 duIeHTa pasMHOKEHHS HEMTPOHOB B (PYHKI[MOHUPYIOIIIEM
SIEPHOM PeakTope

[NepeuriciuTe cocTaB OpraHOB yTpaB/ieHUs $7iepHOTO peakTopa

[/ uero mpeaycMaTpyUBaeTCs JyO/IHpyoIasl CUCTeMa aBapuikiHoH Oe3omacHocTy S12Y
«BYK»?

711 yero npeHa3HaueHa CHMCTeMa aBToMaTuueckoro peryauposanusi (CAP) sgepHoro
peakTopa?

st uero npefHa3HaueHa crcteMa iekrporutanus (COIT) KocMHUYeCcKoro amrapara?

Kakue MepsI Tipe[yCMaTpUBalOTCs Ha TEXHUUECKUX KOMILIEKCax Jjist 0becreyeHus
pajvaloHHol 6e3onacHoctH (PB)?

Yro siBNIsSieTCs KpUTepreM PaArualiiOHHON 0e30MacHOCTH TIPU UCTIBITAHUSIX DY
Uto ru3MepsieTcs pagjuoMeTpoM?
Bonpocbl 3akpbimozo muna:

3aBHCHUMOCTh peakLiy BO30y>KJeHHs siIePHOTO TOTIIMBA OT KMHeTHUeCKOH SHepruu
TIPUCOEIUHSIOIINXCS YaCTHLY;:

1) [yt BO30YK/I€HUS SIIEPHOTO TOTIIBA TIPHUCOEUHSIOIUMUICS YaCTHUI[AMU TPeOyIOTCsI
HEUTPOHBI C OOJIBIIONH KHHETUUECKOUM SHEPrHeH.

2) Bo30yx/ieHure MpUCoeIUHSIONIMMUCS YaCcTULIaMU He TpeOyeT OombIoin
KUHETHUECKOW SHEPTHH, TO €CTh He 3aBUCUT OT TEMITePATYPhI cpeAibl. 11 Bo30yXAeHus
peakUyu feleHus siepHOTO TOT/TMBA HeoOXOAWMBI CaMHU YaCTHIIbI.

3) IHTeHCUBHOCTh peakL{iil [jeleHus TOTVIMBHOM KOMITO3ULIMM CHUYKAeTCs C
yMeHbILIeHWEeM TeMITepaTyphbl 00pa3yIoIIUXCs B MpoLiecce Je/ieHns HeHTPOHOB.

4) MUKpPOCKOITYeCKoe CeueHue TOT/ION[eHHsI HEMTPOHOB sifipaMU TOTITMBA He 3aBUCHT
OT UX KMHETUUeCKOI SHepPTrUuu.

Ornpegienienye si7iepHBIX CUIT

1) SmepHble CUIBI — 3TO CHJ/IBI TPABUTAL[MOHHOTO B3aUMO/eCTBHUSI HYK/IOHOB B si/jpax
aTOMOB BeIlleCTB.

2) SImepHble CUJIbI — 3TO CH/IbI TIPUTSHKEHUST IPOTOHOB K HEUTPOHAM, KOTOpbIe IPOYHO
yAep>KUBarOT UX BHYTPU siipa.

3) S1mepHble CUIBI — 3TO CUJIBI IPUTSDKEHUS 37IeMeHTapHBIX YacTUL] APYT K pYTy B
aToMax.

4) fmepHbIe CUIIBI — 3TO CUJIBI IPUTSDKEHUsI HYK/IOHOB W TeKTPOHOB APYT K /IPYTY,
VIMeIOLHe 3/IeKTPUUeCKYIO IPUPOZY.

5) SInepHble CU/IbI — 3TO CUJ/IbI IIPUTSDKEHUST HYK/IOHOB (HEMTPOHOB U IIPOTOHOB)
IIPYT K APYTY, KOTOPBIe TIPOUHO yAEP>KUBAIOT HYK/IOHBI BHYTPH Spa.
OCHOBHbIE MEpOTPUSATHS TI0 00eCTeueHu o si/iepHol 6e30MmacHOCTH

1 TTocTosTHHBIN KOHTPO/Ib HEHTPOHHOM MOILHOCTH C IOMOILIbIO CUCTEMBI
aBTOMaTHYeCKOI'o yIrpaB/ieHus;

2. HEPHO,E[I/ITJECKHﬁ KOHTPOJIb HEﬁTPOHHOﬁ MOIIIHOCTHU C IIOMOILBIO CUCTEMBI
dBTOMATHUYECKOT'0 yITpaB/IEHUS;

3 ObecrieueHue HaJie>KHON pabOThI aBAPUIHOMN 3alIUTHI;
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Ne 4

Ne 5

Ne 6

Ne 7

4 ObecrieyeHue JOMyCTUMON CKOPOCTH BBe/IeHHsI PeaKTUBHOCTH CHCTEMOM
aBTOMaThueckoro yrpasneHus KA;

5 Ob6ecnieueHysi MaKCHMasIbHON CKOPOCTH BBeJIeHUs PeaKTHBHOCTH CUCTEMOU
aBTomMarhueckoro yrpasneHus KA;

6. OGecrieueHrie KOHCTPYKLMOHHBIX Mep, UCK/TIOYAIOIINX KPUTHUECKHE YCIIOBUS
BO3HMKHOBEHMSI L|eTTHOM peakljuy Jle/leHUsl B aKTHBHOM 30He IPY I10/IHOCTbIO
3a/leliCTBOBAHHbBIX OpraHax pery/JMpoBaHusl B TUIIOTETUYECKH BOSMOXKHBIX (TIpeJie/IbHO
MBIC/IUMBIX) aBapPUHHBIX CUTYaLMsIX IIPY TPAHCIIOPTUPOBKE U XpaHEHUH.

Bribepute npaBUIbHOE YTBEPKIEHUE:
[MoHsiTve pafivaliiOHHON 6e30TacHOCTH:

1.TTog, pagualoHHOM 6e30MaCHOCTELIO MOHUMAKOT CO3/IaHUe YCIOBUM, MCK/TFOUAOIIIMX
00yueHre 00C/TY>KHUBAOLLIETO TIEPCOHAIA 03aMH, BBILIIE MTPe/Ie/IbHO JOMYCTUMBIX.

2. PasimarionHasi 6e301acHOCTb - 3TO KOMILIEKC MepOTIPUSTHI 110 CBOEBPEMEHHOMH
YTUIH3aLUH OTPabOTABIINMX TEIUIOBBIJESIOINX 37IEMEHTOB 5I/IePHOTO PeaKkTopa.

3. PajyaionHasi 6e301macHOCTb 00eCreurMBaeT sl rIaBHbIM U3MEHEHHEM MOIIHOCTH
SIepPHOTO PeakTopa Ha pabounx pe>kuMax (GyHKIMOHUPOBAHMS.

4. Top, pagraliMoHHON 6e30MacHOCTBI0 TIOHUMAIOT CO3/jaHre YC/IOBUH Jjist
nipeKpaitieHus QyHKIMOHUPOBAHMS SIZIEPHOTO PeaKkTopa.
BribepuTe npaBU/IbHOE YTBEPXKEHHE:

[MousiTue sijepHOM Oe30MacHOCTH:

1) TTopx simepHOY 6€30MacHOCTBIO TIOHUMAIOT CITIOCOOHOCTH A/IePHOTO PeakTopa Mo/|aBaTh
3BYKOBbIE CUTHAJIbI, OTIOBEIAOIIME O OLICTPOM U3MEHEHUH ero TETJIOBOM MOIITHOCTH.

2) Tlox simepHOL 6€30MaCHOCTBIO IOHUMAIOT KOMITJIEKC MEPOMPHUSTUH, HCK/THOUAIOLIUI
C/lyyaiiHOe BO3HUKHOBEHHE TIeMTHON peakivu Jle/ieHUs HA MTHOBEHHBIX HeHTpOHaX,
TIPUBOSIIHMIN K HEYIPAB/ISIEMOMY Pa3roHy peakTopa.

3) SlpepHasi 6e30MacHOCTh XapaKTepU3yeTCsi CIOCOOHOCThIO YCTPAHATh YCIOBHUS
00/1yueHus1 00C/Ty)KUBAOLLETO MTePCOHAIA.

4) SInepHasi 6e30MacHOCTD 3aK/TI0YaeTcs B He0OXOAUMOCTH OCYLLECTBISTH TIOCTOSTHHBIN
KOHTPOJ/Ib PaJMaliiIOHHON 00CTaHOBKHU C TTOMOIIBIO I03UMETPOB

CriocobbI TIpeofo/ieHrst SHepreTHUecknx O6apbepoB, MPENATCTBYIOLUX MPoLieccamMm
5K30TepMUYeCKOr0 IpeBpallieHNs BellecTB

a. [Iea criocoba mosiyueHus: SHePrUK BO30Y>KAE€HUsI: TIEPBBIH - 3 CUET KMHETHUeCKOU
SHEepPruM CTAJKUBAIOIIUXCS YaCTHUL] U, BTOPOU - 3a CUeT SHepruu CBSI3U
TIPUCOEAUHSIIOIIENCS UaCTHUIIBI.

b. 3a cueT XUMHUECKOW SHEPIUH SII€PHBIX MTPeBPaLjeH .

C. 3a CUeT UCIT0JTh30BaHUs OOJTbILIEN SHEPTUM TIOKOSI BTODUYHBIX BEITeCTB,
006pa30BaBIIUXCs MOC/IE PeaKIUKU MpeBpallieHus MePBOro BelecTBa.

d. 3a cuet 6oMOapAMPOBKU S[PAMH TSDKEJIBIX 37IEMEHTOB.
OT yero 3aBUCHT OHOJIOrHUeCcKuii 3MHEKT BO3eHCTBIS HMOHU3UPYIOIIEr0 U3/IyUeH s Ha
JKUBYIO TKaHb 4ejioBeKa?

a. buonornueckuii s3¢ ekt Bo3AeCTBUS U3/1yUeHUs Ha XKUBYIO TKaHb 3aBUCUT OT
yIe/bHOM MOHU3aI[UM PA3/IMUHBIMM BUJAMU PATMOAKTHBHOTO 00/TyueHus (TIPOTOHHOTO,
HEUTPOHHOTO, a/ib(a U3/TyUYeHus ), KOTOPbIE OKA3bIBAIOT 3HAUNUTE/TbHO OOJIBIIHH 3 QEKT,
YyeM TaKue >Ke 71036l [3-U3/TyueHust.

b. Buonoruueckuti 3¢ ekt Bo3AelCTBYS U3/TyUeH s Ha )KUBYIO TKaHb 3aBUCUT OT
yIe/bHOM UOHU3AI[UM PA3/IMUHBIMM BUJAMU PAJAOAKTHBHOTO 00/TyueHus (IIPOTOHHOTO,
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Ne 8

Ne 9

Ne 10

HEUTPOHHOTO, TaMMa M3/TyUeHHs ), KOTOPbIe OKa3bIBAOT 3HAUUTETLHO O0bIHIA 3 deKT,
YyeM TakKue >Ke 03bl O-U3/TyueHHs.

c. Bbronornueckuii s¢dekT BO3AeUCTBYUS U3/TyUeHUsT Ha )KUBYIO TKaHb 3aBUCUT OT
yAeNbHOW NOHU3ALIMKU PA3/TUUHBIMU BUIAMHU PAaJA0AaKTUBHOTO 00/TyueHUs (TIPOTOHHOTO,
HEUTPOHHOTO, a/ib(a U3TyueHNs ), KOTOPbIe 0Ka3bIBAalOT 3HAUUTEILHO MEHBITNH 3B deKT,
YyeM TaKUe >Ke /103bl Y-U3/TyueHusl.

d.Buonoruyeckuii 3¢ deKT BO3AeNCTBIS U3/TyUeHus Ha )KUBYH TKaHb 3aBUCHUT OT
yAeNbHOW UOHU3ALIMKU PA3/TUUHBIMU BUIAMHU PAJTA0AaKTUBHOTO 00/TyueHus (TIPOTOHHOTO,
HEUTPOHHOTO, a/ib(a U3TyueHH s ), KOTOPbIe OKa3bIBAIOT 3HAUUTEILHO OOBINNH 3¢ deKT,
YyeM TaKHUe >Ke [[03bl Y-U3/TyUeHHs

B uem cocTouT siBneHue TepMOSHEKTpOHHOﬁ SMHCCUU?

a. B ucnyckanuu 371eKTpOHOB XOOJHBIMU MeTasl/laMH, I0BePXHOCTU KOTOPbIX rpaHUYar
C BaKyyMOM.

b. B ncnyckaHuM 371eKTPOHOB HAarpeThIMU MeTaJslJlaMU, TIOBEPXHOCTH KOTOPBLIX TpaHUUat
C BelL[eCTBOM TI07] AaBJieHUEeM.

c. B ucnyckaHuu 371eKTpOHOB HarpeThIMU MeTasljlaMU, TIOBePXHOCTU KOTOPLIX I'PaHAYaT
C BaKyyMOM.

d. B ucrnyckaHiu MPOTOHOB HarpeThIMU MeTa/lJlaMH, TIOBEPXHOCTH KOTOPBIX TPAHUYAT C
BaKyyMOM.

[lnst yero cyy>KuT 610K OaslaCTHBIX COTIPOTHBIIEHHUH B CCTEMe aBTOMAaTHYeCKOTo
ynpasneHus (COY) A2Y?

a. [yt HaKOTUIeHUs 37IEKTPUYECKON SHEPTHH.
b. [Ina nmutaHust 60pToBOM anmapatypbl KA 3/1eKTpUUeCKOi SHeprUet.
c¢. [Insa copoca nu3bbiTouHOM MoufHOCTH PII.

d. [lnist BBIKJTFOUEHUS peakTopa.
UTO BXOJUT B COCTaB CUCTEMbI aBTOMaTU4eCKOr'o yIIpaB/ieHus1 COBpeMeHHbIMU FADY

KA?

1. CHcremMa aBTOMarruyeCcKoro peryaMpoBaHUs
2. CucTteMa 3/1eKTPOTNUTaHUS

3. KomaHgHO-TeleMeTpryeckast CUCTeMa

4. BaniacTHble COPOTUBJIEHUS

5. CostHeuHble baTapeu

6. AKKYMYJIITOPBI

17



