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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
Bynnbiii Hukura JleoHuzioBuu, K.T.H., JOLEHT

[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
JJIEKTPOPAKETHBIE IBUT'ATE/IN KOCMUWYECKHX AIIITAPATOB

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:

IICK-4/23-1 — crmocoOHOCTh KOOPAWHMPOBATE pa3paboTKy KOCMWYECKHWX ammapaTtoB MW CHUCTeM,
TIPOeKTHPOBaTh, KOHCTPYMPOBAaTh W COMPOBOX/JaTb Ha BCeX STalaxX >KW3HEHHOTO LMK/Ia KOCMHYecKue
anmnaparbl, KOCMUYeCcKe CUCTeMb] U UX COCTaBHble YaCTH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-4/23-1

3HAHUA:

OCHOBBI yCTPOMNCTBA, (PYHKIIMOHUPOBAHHWS, TPUHLMIIOB pacueTa W aHaJv3a >S1eKTPOpPaKeTHBIX
JIBUTaTesiell U ABUraTebHBIX yCTaHOBOK KOCMHUYeCKUX arlapaToB;;

YMeHUs:
Pacuer u aHanu3 3/1eKTPOPAKeTHBIX ABUraTe/iel U IBUraTe/IbHbIX YCTaHOBOK KOCMHYECKUX arlapaToB;;

HAB8bIKU.
HpI/IMEHEHI/Ie WH)XEHEPDHbIX METOAOB paCu€Ta W dHd/IM3d 3JIEKTPOPAKETHBIX ABHF&TEHEﬁ u

ABUTaTe/IbHBIX YCTAHOBOK KOCMHWUECKHX allllapaToB;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuynvbaa JJIEKTPOPAKETHBIE IBUT'ATE/IU KOCMUYECKUX ATITIAPATOB siBnsieTcs
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOJrOTOBKM 110 Harpas/aeHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CogepxaHue [UCLIUIUIMHBI SIBJISIETCSL JIOTMYECKUM  TIPOZI0/DKEHNEeM  TUCLIUTIIMH! OPTAHN3ALIUSA
PA3PABOTOK 1 MCCJIEJOBAHUNMN.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
NCC/IEJOBATE/IbCKAS PABOTA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-3 — CniocobeH MpUMeHsITh Ha TIPAKTHKe HOBbIe HayuHble TIPUHLMITBI U METO/bl UCC/IEJOBAHUN Ha
OCHOBe aHa/M3a HayYHOU 1 MaTeHTHOM JIMTepaTyphbl

¢ OIIK-4 — CnocobeH MpUHAMATh TeXHUUECKHe PeLIeHHs] Ha OCHOBe SKOHOMUYeCKUX HOPMAaTHBOB

¢ TICK-4/23-4 — CniocobeH KOOpJUHHPOBATh U IIPOBOANTEL HAyUHO-UCC/IeIOBATEILCKHE U OTBITHO-
KOHCTPYKTOPCKHE pa3paboTKy B 00/1aCTH CO3/IaHUS HOBBIX 00pa3IoB KOCMUYECKON TEXHUKH

¢ YK-1— CrniocobeH oCylecTB/ISIThL KPUTHUECKHH aHau3 TPOO/IeMHBIX CUTYalldi Ha OCHOBE CUCTEMHOTO
TI0/IX0/1a, BBIPabaThIBaTh CTPATETHIO AeHCTBHUMA

e YK-2 — CrniocobeH yripaB/sTh MPOEKTOM Ha BCeX 3Tarax ero KM3HeHHOTO LMK/Ia

¢ YK-3 — CrniocobeH opraHu30BaTh ¥ PyKOBOJUTH pab0ToM KOMaH/Ibl, BbIpadaThiBasi KOMaHZHYO
CTpaTeruio Jij1s AOCTKeHMs [I0CTaB/1eHHOM 1je/n



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme E o
=
52 | 2%
z g ]
A ° B =
<) 3 e £ x| S
& E HanmeHoBaHHe pasjie/I0B H AHAAKTHYECKHX e{HHHAL] 8 E E E E g E & g
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Pazgen 1. OGimue cBeieHHs 0 ABUraTe/IsAX KOCMHUYECKHX anmnaparoB. /Ipurareni
KOCMHYEeCKHUX arrapaToB W ABUraTe/IbHbIe YCTaHOBKH - 06]_]_[]/19 CBe/leHMs, OCHOBHbIe
XapaKTepUCTHKH, KnaccuduKalys, Ha3HaueHue, mpuMeHeHue. OB CBeJleHHs O TeIIOBbIX
5 10 pakeTHbIX fiBuratessix. O61ue cBefieHHs O XMMUUEeCKHUX /IBUraTeIsiX U [BUraTe/IbHbIX 39 15 5 10 24 30
yCTaHOBKax - rasopeaktuBHbIX, JKPJ], PATT. O6wuiue cBefieHust 06 371eKTPOPaKeTHbIX
ppurarensix (OP) U ABUraTe/bHbIX YCTaHOBKax. Ba3oBble cBesieHHe 0 paboumx rporeccax B
OPJI.
Paspen 2. ioHHble ABHraTe/n. VIOHHBIE JBUTaTe N - 00LI1e CBeleHNs U Pa3HOBU/JHOCTH.
YeTpoicTBO M (PYHKLIMOHMPOBaHHE HOHHBIX JiBUraTeseld. PaspsijHble KaMepbl HOHHBIX
5 10  |pgBurareseii. IOHHO-ONTHYECKKE CHCTEMbI MOHHBIX AABHraTeseil. Katozipl HOHHBIX JjBUTaTeel. 39 15 5 10 24 30
Pacuet 0CcHOBHBIX TiapaMeTpoOB UOHHBIX ABHra’reneﬁ Y UX 3J7IeMEeHTOB. ,[[Bl/ll'aTE)'lel:Ie
YCTaHOBKM C MOHHBIMH JIBUTaTe/IsIMH, OL|eHKA X XapaKTePUCTHK.
Pa3pen 3. NoHHO-X0/1/10BCKHe ABHTraTe M. VIOHHO-XO//IOBCKUE JIBUTaTeNH - CTaljiOHapHble
ria3MeHHsble apurarenu (CI1[T), ABUrateny ¢ aHoAHbIM cioeM (JAC), LuIMHApUYeCKIe
5 10  |xonnosckue gurarenu (LIX). Yerpoitcreo CITI. Pa6oune nporeccs B CI1/I. Pa3psiHble 39 15 5 10 24 30
kameps! CI1/l. Maruurtasle cucrems! CI1/]. Karogpr CI1/I. PacueT 0CHOBHBIX ITapaMeTpoOB
CII/I vt ux 3neMeHTOB. [IBUraresbHble ycTaHOBKH Ha 6a3e CII/I, OLjeHKa MX XapaKTepUCTHK.
Pa311en 4. aﬂeKTpﬂTepMﬂ‘lECKﬂe, 3/IEKTPOMAarHuTHbIEe H UMITY/IbCHBIE IBUraTe/IH.
5 10 3HEKTp0TepMVIquKI/le ABUTATEH - 3JIEKTPOAYTI'OBbIe U 3/IeKTPOHAarpeBHbIe. 27 6 2 4 21 10
BHEKTPOMBFHI/ITH]:IE JABUraresiv C COOCTBEHHBIM MarHUTHBIM T10JIEM. BHEKTPOMEIFHHTH])IE
ABUTraTe/ I C BHEILTHWUM MarHUTHBIM I10/1eM. I/IMHy}'leHI)IE ABUTaTesIN.
Bcero 3a 10 cemecTp 144 51 17 34 93 100
Bcero no gucuuninHe 144 51 17 34 93 100
3.2. AyAMTOPHBINA NPAaKTHKYM
Oo0nemMm,
No Homep n HaumeHOBaHHe
Tema MPAKTHYECKOIr'o 3dHATUA ayj.
n/n pa3fena JUCHMILIAHBI
YacoB
Pazgen 1. OGimue cBejeHHs 0 .
PacueT 0CHOBHBIX XdpPdKTEPUCTHK ABUTATEIEN U
1 |#mBUrarensix KOCMHUYeCKUX 10
ABUT'dT€/IbHBIX YCTAHOBOK KOCMUWYECKHUX allllapaTOB
arirnapaTosB.
YcTpolicTBO HKIJMOHMPOBAHHWE, paCcueT OCHOBHBIX
2  |Pa3gen 2. VloHHBIe ABUrare/u. p > ynKiy P P 10
XdPaKTePUCTUK MOHHBIX [IBUI'aTe/Ier
3 Pa3pen 3. loHHO-X0O//I0BCKHE YcrpolicTBo, QyHKLMOHMPOBaHNUe, pacueT OCHOBHBIX 10
ABUr'aTe/In. XdpakKTepruCTHK HOHHO-XOJ/IJIOBCKUX ﬂBHFHTEHEﬁ
Pasgen 4. DnekrpoTepmMuueckyre, |YCTPONCTBO, PYHKIIMOHMPOBAHKE, pacueT OCHOBHBIX
4 3/IEKTPOMAIHUTHBIE U XdPAKTEPUCTHUK IJIEKTPOTEPMUUECKHUX, SJIEKTPOMArHUTHBIX 4
HWMITY/IbCHBIE IBHUI'aTe/IN. " UMITYJIbCHBIX ,E[BHF&TEHEﬁ
Bcero 3a 10 cemectp 34
3.3. CamocronTenbHast padora crygenra (CPC)
Ne Homep n HanMeHOBaHuUe pa3jena Oo0bewMm,
CopepikaHue yueOHOro 3aJaHus
n/n AUCIHHUII/TMHBI JacoB
ITpopaboTka yueOGHOr0 MaTepuara C
1 |Pa3gen 1. ObuMe CBeieHUS O [BUTATENIAX pop y P 12
HCII0/Ib30BaHHEM JINTE€PATYPhI U KOHCITEKTa
KOCMHUUEeCKHUX allllapaToB.
2 BrinonHeHre JoMalllHero 3a/laHus 12
3 ITpopaborka yue6HOr0 MaTepuara c 12
Pa3zpen 2. loHHbie gBUTaTENN. WCII0/1b30BaHKeM JIMTepaTypbl U KOHCIIeKTa
4 BrinonHeHue goMalliHero 3afaHust 12
5 ITpopaboTka yueOGHOr0 MaTepuara C 12
Pasgen 3. IoHHO-XO//IOBCKUE [BUTATEIN. HCII0/Ib30BaHKeM JINTepaTyphl U KOHCIIeKTa
6 Brironnenve goMaliiHero 3asaHus 12
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7  |Pasgen 4. DnekrpoTepMUveCcKue,

3/IEKTPOMAarHuTHbI€ U UMITY/IbCHbIE

ITpopaboTka yueOGHOrO MaTepuara C

HCII0/Ib30BaHUEM JINTEePATYPhl M KOHCIIEKTa

10

11

8 |ABUraTe/d. BrimonHeHre JoMalllHero 3ajaHust
Bcero 3a 10 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2/3|4| 5 6 9 | 10 (11| 12 |13 (14| 15 | 16 17
10 a3 | ap a3 | Aap a3 a3 | Ap mud. 3ad.

YcnoBHbIE 0003HAUEHUS:
o [IP — auiarHOCTHUeCKast pab
e 13 — njomMailiHee 3a/laHUE;

e nmud. 3au. — guddepeHIIPOBAHHLIN 3aUeT.

oTa;

TeKkyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/JEHTOB IPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnemyromux dhopMax:

JIUarHOCTUYeCKasi pabora;
JlOMallHee 3a/laHue.

IIpomMeskyTouHasi arTecTanus IPOBOAWTCS B popMax:

mrddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. W1. Epmonaes. . [IBurare/ibHble yCTaHOBKM KOCMHUYeCKHUX JleTaTenbHbIX anmnaparoB. CI16.6I'TY
"BOEHMEX" um. . ®@. YctuHoga, 2016, 1. pec.

2. JI. A. KBacHuKoB, JI. A. Jlateiie, H. H. [TonoMapéB-CtenHoil. . Teopust ¥ pacuéT 3HEproCUIOBBIX
YCTaHOBOK KOCMUUECKHX JieTaTe/IbHbIX arraparoB. M.: M3a-so MAU, 2001, 19 3ks.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;

2. https://urait.ru/ — O6pa3oBarenbHas miardopma «FOpaiiT». [/ By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6udbmroreka BI'TY «BOEHMEX» um. [1.®.
YcTuHOBa.

CoBpeMmeHHble TIpotheccruoHabHbIe 0a3bl aHHbIX:
1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

//www.rfbr.ru/rffi/ru/li - ITosIHOTeKCTOBAs 3JIEKTPOHHAsE OUOINOTEK, WHCKOT! H
http:// rfbr.ru/rffi/ru/library - IToHOTeKCTOBAs 7MeKTpoHHAsA OMbMMoTeka Poccutickoro goHna
byHIaMeHTaTbHbIX UCC/Ie0BaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.

5.5. TIporpamMMHOe obGecrieueHue:;

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

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. IIpakTHyeckue 3aHATHA:

1. ITonHopa3MepHbiii BecoBout MakeT KA «I'moHacc-K»;
2. Mathcad Education - University Edition Term;
3. Matlab 2015a SP1.

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
SJIEKTPOPAKETHBIE IBUTATE/II KOCMUYECKHUX AIIITAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa JJIEKTPOPAKETHBIE ABUTATE/IN KOCMUYECKUX AIIITAPATOB sBrsieTcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripasyieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A3
KOCMUWYECKWE AIIITAPATHI 1 IBUTATEJIU.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTCK-4/23-1 cmocoOHOCTh KOOPAMHUPOBATh Pa3pabOTKy KOCMHUUECKHX amapaToB U CHUCTEM, MPOEKTHPOBATH,
KOHCTPYUPOBAThb U COTMPOBOXK/JATh HAa BCEX 3Tarax >KM3HEeHHOro LIMK/a KOCMUYeCKUe armaparbl, KOCMUUeCKHUe
CHCTEMBI Y UX COCTaBHbIE YaCTH.

CopepkaHue JUCIATUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C YCTPOWCTBOM, (YHKI[MOHHUDOBaHUEM U
OCHOBaMH TTPOEKTUPOBAHUS JIEKTPOPAKeTHBIX JBUraTe/iell KOCMUYeCKHX ariaparoB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e JOMallIHee 3aJjaHue.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

MpeyCMOTPEHbI JIeKIIMOHHBIe 3aHATHS (17 u.), mpakTuueckue 3aHsaTHsS (34 4.), camocTosiTeNlbHas paboTta
cryzaenta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OJIEKTPOPAKETHBIE IBUTATE/IN KOCMUYECKUX AIIITAPATOB

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.

HaumeHoBaHUEe PadoThI PekomeHnjyemas iuTeparypa prm:{?éKOCTb’
Pazgen 1. O6mue cBefieHHs 0 ABUraTe/IsIX KOCMHYECKHX allliapaToB.

ITpopaboTka yue6HOTrO JI. A. KBacHukos, JI. A. Jlateimes, H. H. TloHomapéB-CrerHoii.
Marepuarsa C . Teopus 1 pacyéT 5HEProCUIOBBIX YCTAHOBOK KOCMUYECKUX 12
HCII0J/Ib30BaHUEM JieTaTe/IbHBIX amnmapaToB: M.: M3a-so MAU, 2001 (1-3, 15-22)
JINTEPaTyphl U KOHCITeKTa B. . EpMmornaes. . [IsuraresibHble yCTAHOBKU KOCMUYeCKUX
Brino/HeHne JoMAaIHEero netarenbHbIX armaparos: CI16.BI'TY "BOEHMEX" um. []. ®. 12
3a/laHus YctuHoBa, 2016 (1-5)

Wroro no pa3geny 1 24

Pa3pen 2. oHHbIe ABUTATE/TH.

ITpopaboTka yueGHOro B. U. Epmornaes. . /IBuraresibHble YCTAHOBKU KOCMUYECKUX
Marepua’a C nerarenbHbIX anmnapatoB: CI16.BI'TY "BOEHMEX" um. /1. . 12
HCIT0/Tb30BaHUEM YctuHoBa, 2016 (5)
JIATePaTyphl U KOHCIIeKTa | JI. A. KBacHukos, JI. A. Jlateiues, H. H. IToHomapéB-CremnHoii.
BolrnosiHeHue OMaIIHero . Teopus 1 pacyéT 5HEProCUIOBBIX YCTAHOBOK KOCMUYECKUX 1
3a/jaHUs JleTaTe/bHBIX arraparoB: M.: M3a-so MAU, 2001 (15,18-19)

Wroro no pasgeny 2 24

Pazpnen 3. IoHHO-X0/I/IOBCKHE JBUraTe .

ITpopabotka yue6HOTO B. U. Epmosaes. . [IBuraresibHble yCTAHOBKU KOCMUYECKUX
Marepuasa C netarenbHbIX armaparos: CII6.BI'TY "BOEHMEX" um. [I. ®. 12
WCITI0/Tb30BaHUEM YctuHoBa, 2016 (5)
JTATepaTyphl ¥ KoHCiekTa | JI. A. KBacHukos, JI. A. Jlateies, H. H. [ToHomapéB-CrerHoii.
BoIo/iHeHUe JOMalllHero . TEOPI/IH n paC‘—IéT SHEPIroCUIOBbIX YCTaHOBOK KOCMHYECKHX 12
3a/laHUs JleTaTeIbHBIX armaparoB: M.: M3a-8o MAU, 2001 (15,18-19)

Wrtoro no pasgeny 3 24

Paspen 4. JyieKTpoTepMuyecKue, 371IeKTPOMarHUTHbIE U UMITY/IbCHbIE JBUTaTe/lu.

ITpopaboTka yueGHOTrO B. W. Epmonaes. . [IBdraTtesibHble yCTaHOBKM KOCMUYECKUX
maTepuasna c nerareybHbIX anmapatoB: CI16.BT'TY "BOEHMEX" um. /1. . 10
HICTI0/Ib30BaHUEM YcruHosa, 2016 (5)
JINTepaTyphl ¥ KOHCTIeKTa | JI. A. KBacHukog, JI. A. JlateineB, H. H. [ToHomapéB-CTernHoM.
BrimonHeHue JOMaIlHero . Teopm )41 paC‘léT SHEepProCu/ioBbIX YCTAHOBOK KOCMHWYECKUX 11
3a/jaHKs JleTaTe/IbHBIX annapaToB: M.: M3a-so MAU, 2001 (16, 17)

Urtoro no pazpeny 4 21
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
AJIEKTPOPAKETHBIE JIBUTATE/IN KOCMHWYECKUX AIIIIAPATOB

®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
e JOMalllHee 3a/laHue;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

JlomaiiiHee 3a/jaHue

OTueTsl N0 floMalllHEMY 3a/JaHHUIO TIpe/iCTaB/IseTcsl Ha jiucTax ¢popMara A4 B COOTBETCTBUM C
tpeboBanusamu I'OCT. CTyzieHT [oMyCKaeTcs K 3alliyTe 3a/jaHus, eC/IM B pellieH|H OTCYTCTBYIOT OIIMOKH.
3amyTa npoxo4ut B ¢popMe OTBETOB CTYZeHTa Ha TP BOIpoca Mperozasaresisi. MakcumaabHOe KOIU4eCTBO
6ansoB 3a oHO npakThyeckoe 3azanue — 100. OCHOBaHUSIMH JIJIsI CHYDKEHHS KONMUeCTBa 0aslioB sIBJISIFOTCS:
— TMOTPeNHOCTU B opopmiieHnH oTueTa — 5-10 6ansios;
— He0osIbILIMe MTOTPEITHOCTH B OTBETEe Ha OfIWH U3 TPeX BOMpPOcoB — 5-10 6anos.;
— HeTIONHBIN OTBET Ha OfIWH U3 TpeX BompocoB — 10-20 6anos;
— Hey/I0B/IeTBOPUTE/IbHBIN OTBET Ha OIMH M3 TpeX BOMpocor — 20-40 6asuios.
IMomariiHee 3a/jaHye 3aUMTHIBAETCS NP HAOOpe CTyAeHTOM He MeHee 61 Gara.
TemaTvKa JOMAaIIHUX 3aZlaHUl - PacueT OCHOBHBIX TapaMeTpOB JBUraTe/IbHbIX YCTAHOBOK Pa3/IMYHbIX TUIIOB U
WX 3/IEMEHTOB, aHa/IU3 PUMeHeHUs [JBUTaTe/IbHbIX YCTaHOBOK. VICXOIHbIe ZJaHHbIe U COZlepKaHUe ZioMalllHero
3a.aHus pasMeleHsl B Y MK JUCLUTIIAHEL

JuddepennmpoBaHHbIii 3aueT

OO0yuaroIuiics UMeeT MPaBo Ha MoyyeHHe MUHUMAILHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUU
YCIIEITHOTO MPOXOXK/I€HUS TeKYIIET0 KOHTPOJISI yCIIEBaeMOCTH B (hOPMe AMAarHOCTHUUECKOM paboThI B
COOTBETCTBHHU C Tpadukom paszena 4.K quddepeHIIMpoBaHHOMY 3aUeTy J0IMYyCKalOTCs CTYAEHTbI, IOy YUBIIHE
3aueT 3a BCe KOHTPOJIbHbIE
MEepOTIPUATHSI, TIPe[yCMOTPEHHbIe pabouelt mporpammoi. IuddepeHIMPOBaHHbBIN 3a4eT MPOXOJUT B hopMe
MUCbMEHHBIX OTBETOB CTY/IEHTOB Ha JIBa BOMpPOca OuieTa ¢ moc/ie[youM YCTHBIM 00CY>K/IEHHEM B OTBETOM
Ha JIOTIO/THUTEe/IbHbIE BOMIPOCKl. MakcuMasbHoe KondecTBo 6asuios 100.
OCHOBaHUSIMU /IJ151 CHYDKEHUST KOJTUUEeCTBa 0asIIoB SIB/ISTIOTCS:
— He0OoTbIIMe MOTPEITHOCTH B OTBETEe Ha OfIMH U3 ABYX BOMPOCOB — 5-10 6anos;
— HEIOJIHBIN OTBET Ha OJIUH U3 IBYX BOMpPOCOB — 15-30 6a/ios;
— HeY/I0BJIETBOPUTE/ILHBIN OTBET Ha OJJUH U3 [IBYX BOMPOCOB — 41 6as.
OueHku:
— «OTIMYHO» — 86-100 6as1oB:
— «xopoIio» — 71-85 6asios.;
— «yZoBNeTBOpUTENBEHO» — 60-70 Garios.
— «He 3auTeHo» —MeHee 60 OasioB.
CnucoK BONPOCOB K 3a4eTy pasMelleH B Y MK AUCHUNIUHEL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe w X <
3aHATHA B €& E
. = 3
KOHTAaKTHOM ® L= El g[
¢dopme =) =~ =)
B ZE| S8 <&
= = v Z e < &)
&) ) o g = g" = =2}
& | @ HaumeHoBaHue pas/ie/ioB H E £ = = =
; = JUJaKTHUeCKUX eJJUHHLY o o = § = E : X E B
8 I = |FE| &8 n S I
S| 2 EE|2g & | B2
2 = |¥8/S& § | 58
=" MI e 25
= ) =
= @)
5 10 Paspgen 1. O0mue ceejeHIs 0 39 | 15 5 10 24 30 Homaruinee
ABUrare/six KOCMUYeCKHX annaparoB. 3a/laHve
5 | 10 |Paspen 2. ioHHbIe ABMraTe/H. 39 | 15| 5 | 10 | 24 30 [[lomaHee
3afjaHue
5 10 Pazpen 3. MoHHO-X0/1/10BCKHE 39 | 15 5 10 24 30 HomarHee
ABHUraTesH. 3ajaHue
Paspen 4. deKTporepMuyeckue, Tomanmee
5 10 |aeKTpOMarHUTHBIE M UMIIY/IbCHbIE 27 6 2 4 21 10 N,
ABHUraTe/H. 8
Bcero 3a 10 cemecTp 144 | 51 | 17 34 93 100
Bcero no guciurinHe 144 | 51 | 17 34 93 100
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Kputepuu oneHuBaHus

IICK-4/23-1

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 4

Bonpocbl omkpbimozo muna:

OrpaHryeHHe Ha MaKCUMAaJIbHO I0CTHKHUMBIH y/1e/TbHBIN UMITY/IbC 3/IEKTPOHAr PEBHBIX
JBuraresneii 00ycoBeHo. ..

[TosicHUTe TIPUHLUITEI BBIOOPA TIPOEKTHOTO 3HaYeHHsI Y/eJIbHOTO UMITY/IbCa
3/1eKTPOPaKeTHO! JIBUraTeIbHOM yCTaHOBKHU.

OObsicHNTe Ha3HAUYeHMe ra30BOro peyKTopa B CHCTeMe Tofjadu pabouero Tema
3/1eKTPOPaKeTHOM JIBUraTeIbHOM yCTaHOBKU?

OOBsICHUTE CYIITHOCTH TEIJIOBOTO YCKOPEHHS B 3/1eKTPOPaKeTHBIX [JBUTATeNISIX

Hpe,qeanaH IMVIOTHOCTB TOKa OHOMMEHHO 3apPs’K€HHBIX YaCTULl B BAKYYMHOM
TIPOMEXYTKe, NU3BJ/IeKaeMas ITyTeM IPHUIO’KEeHHS Pa3HOCTU ITOTEHLIMAJIOB, OIIpeAeaeTCs
3dKOHOM...

OPpo3ust yCKOPSIIOLLEro 371eKTPo/ja MOHHO-ONTUYeCKOW CHCTeMbI BbI3BaHa. ..

OO0bBsICHUTe Ha3HAUEHWe MaTHUTHOM CHCTEMbI B KaMepe HOHHOTO ABUTATEIS C Pa3psiioM
TTOCTOSTHHOTO TOKa

OOBbsICHUTe IPENMYILeCTBO pa3psiiHOI KaMepbl MOHHOTO [JBUTATerIs C
BBICOKOUACTOTHBIM Pa3psiZioM Tiepe/i KaMepoii C pa3psiZioM MIOCTOSTHHOTO TOKa

Maccy pabouero Tesna, kotopasi HeobXo¥Ma /J1s1 BBITIOTTHEHUs] MaHeBpa,
XapaKTepH3YIOIerocs 3aTpaTaMy XapaKTepUCTUYeCKOM CKOPOCTH, KOCMHUYeCKHUM
arraparoM C 3a/laHHOW CTapTOBOM MaCCOM, OCHAIleHHOTO JBUTaTelbHOM yCTaHOBKOH C
3aIaHHBIM yZAebHBIM UMITY/IbCOM, MOXKHO BBIYMC/IUTE C TIOMOILBI0 (JOPMYJIBL. . ..
OTHoIIeH e TSTH ABUTaTesNlsl K MaCCOBOMY pacxozly paboyero Tesa Ha3bIBaeTcs. ..
Bonpocbl 3aKkpbimo2o muna:

B MOHHBIX /[BUraTe/IsiX UCII0/Ib3YeTCs. . .

- Marnuroriia3aMoguHaMU4yeckoe YyCKOpeHHe pabouero Tena
- DNIeKTPOCTaTHUECKOe yCKOopeHue pabouero tesa
- TenioBoe yckopeHue paboyero Tena

- DIeKTPOMarHUTHOE yCKOpeHue pabouero Tesia
K Ksaccy Xo/I0BCKUX (MOHHO-XOJIJIOBCKUX) JIBUTATe/Ie OTHOCSTCS. . .

- CTa]_II/IOHapHI:Ie I1JIa3MeHHbIe ABUIaTe/In
- MoHHbIe ABUTraTe/ T
- SJ'IGKTPOHHFPEBHLIG ABUraTe/IN

- ToplieBble CUJILHOTOYHBIE TBUTATENN
B s5eKTpoHarpeBHbIX ABUraTess JBUTaTe X UCTIONb3yeTCs

- Marnurornia3MogiHaMHU4eCcKoe YCKopeHre pabouero tesa
- DNIeKTPOCTaTHUECKOe YCKOopeHre pabodero tesa
- TeryioBO€ ycKkopeHue pabouero Tesia

- D/IeKTPOMarHUTHOE yCKopeHue pabouero Tesa
7151 yoep>kaHust 3/IeKTPOHOB OT MIPSIMOTO TIOTIaJjaHuUsT HA aHOZ, U YBEJTNUeHUS

BEPOSITHOCTH MOHU3aLUK, B pa3psAHbIX KaMepax MOHHBIX ABUTaTessiX C pa3psagoM
MOCTOSSHHOTO TOKA HUCIOb3yeTCs. . .
- MarxaurHoe nosie

- DneKTprUYeckKoe 1osie

- CneLiyanbHasi TeOMeTpHsl KaMephl
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

- CeTuarasi reoOMeTpHUsI 3JIeKTPOZIOB
Yri0Bast yacToTa BpalljeHus1 371eKTPOHa B MarHUTHOM I10J1e — 3TO. ..

- JleHrMIOpOBCKasi (3/IeKTPOHHAs TJla3MeHHasi) yacToTa
- DNeKTpoHHas LIMKJIOTPOHHAs 4acToTa
- YacToTa oTCeuku

- Hwkusist rubprgHas yactora

TpaEKTOPI/IH 3JIEKTPOHd, TIOMEIIEHHOI'0 B CKPEILIEeHHbIE 3/IEKTPUUECKOE U MATrHUTHOE
TI0/151 C HAYaIbHOM CKOPOCTBHO, IpeACTaB/IgAeT coboii. ..

- ITpsamyto
- Criupasnb

- Huknouny

- OKpy’>XHOCTb

OTHoI1leHye 371eKTpUUeCKOM MOIITHOCTH 3/71eKTPOPAKeTHOTO IBUraTesis K ero Tsre
Ha3bIBaeTCs. ..

- Jena tsru
- YienbHbIN UMITYJIbC
- K14

- LleHa voHa
SddexTuBHOCTE pabouero mpoiecca ra3opaspsiiHON KaMepbl MOXKHO
0XapaKTepu30BaTh. ..

- YieibHBIM UMITY/IbCOM
- LleHoti noHa
- Pa3psigHBIM TOKOM

- Pa3psiiHbIM HarpspkeHreM

Inst moctwkeHus Beicokoro KIT/T atomHast (MonieKynisipHas Macca) pabouero tesia B
3JIEKTPOCTAaTUUECKOM JIBUTaTesie JO/KHA ObITh. ..

- Kak MOkHO Oosiee HU3KOHU
- Kak MoxHO O0J1ee BLICOKOH

- KTI]T He 3aBUCHUT OT aTOMHOM (MOJIEKY/IIPHOM ) MacChkl pabouero Tesa

PapuanpHast cocTapiisifoIllasi MarHUTHOM MHAYKLWY B pa3psiiHov kamepe CIT/I
JIOJDKHA. ..

- Hapacratb K cpe3y pa3psiiHOM KaMepbl
- YMeHbILAThCS K Cpe3y pa3psiiHOM Kamepbl
- DomkHa ObITH MOCTOSIHHOM (HO HEHY/IEBOM) IO JTAHE pa3psiTHON KaMephbl

- DomkHa ObITE MaKCMMaTbHO O/TM3KOM K HYJTFO 110 BCeU /TMHe pa3psifHOI KaMephbl
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