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
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOCMO3HEPI'OYCTAHOBKUA

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
MOJrOTOBKH

Crnenuanu3anusa/mpoguis/mporpaMmma ITpoekTHpOBaHMe XHUAKOCTHBIX PAKEeTHBIX IBUTaTe/1ei
MO/TOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust Cnenpaaurer
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dDakynbTeT A PakeTHO-KOCMHY€CKOH TeXHUKH
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AIITTAPATOB
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB
CaBuenko ['puropuii bopucosuy, crapiuii npernosiasaTeib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOCMO3J3HEPI'OYCTAHOBKHA

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:

I[ICK-6 — cnocoGHOCTh TPOBOAWTE TOMCK, CHUCTEMAaTH3UPOBaTh M AaHAIW3WPOBAaTh HMHGOPMALMIO 110
KOHCTPYKTUBHBIM U CXeMHBIM pellIeHUsIM CyIL[eCTBYIOIIell paKeTHO-KOCMUYeCKOM TeEXHUKHU U UX /1eMEHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-6

3HAHUS:

Ha YpPOBHe Npe/iCTaB/eHuI:

- KOHCTPYKLMY W TIPUHLUITHA/BHbIE CXeMbl CYIIeCTBYIOIIMX U TEPCIeKTUBHBIX CHCTEM TOTyUeHUs U
npeo0Opa3oBaHUs YHEPTUM Ha KOCMWYECKUX JieTaTe/bHBIX amraparax; MepCreKTHBHBbIE SHEpProJBUraTe/bHbIe
CHUCTeMBI KOCMHUECKHUX JieTaTeNbHBIX armtaparoB (KJIA);

Ha YpOBHE BOCITPOU3BeJIeHHSI:

- METOZBI pacueTa KOCMUUEeCKHUX HePrOyCTaHOBOK U 3/IeKTPOPEaKTUBHBIX JBUTraTeIel;

Ha ypOBHe TIOHUMaHHUSI:

- Mofed W aJrOpUTMbI COBMECTHOTO TIPOEKTHPOBaHUSI HSHEProyCTaHOBOK U TMEepPCIIeKTUBHBIX
KOCMHUUYECKUX TATOBBIX CUCTEM (3/1eKTPOPeaKTUBHBIX, 3/IEKTPOCTaTUUECKUX, TEeTUIOBLIX U AD.);;

YMeHUs:

TeopeTUueCcKue:

- METO/Ibl ¥ aITOPUTMbI PAaOOTHI SHEProIBUraTeTbHbIX cucTeM KJTA;

TpaKTHUeCKHe:

- IPOEKTHPOBAHKE YHepProfiBUraTebHbIX cucteM KJTA;;

HABbIKU:

- pacueT ¥ IPOEeKTUPOBaHHe SHEPrOyCTAaHOBOK W TIepCTIeKTUBHBIX SHeprofiBUraTenbHbIX cucteM KJTA;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa KOCMOJHEPI'OY CTAHOBKMWU siBrsieTcsi AUCLUIUTMHON YacTH, popMupyemoit
y4aCTHMKAaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, MporpaMMel MMOATOTOBKY 110 HarpaB/ieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

CogepkaHue JUCLIMIVIMHEL SB/sieTCs jJornyeckuM npogospkenueM auctuiuive: TEIVIOIIEPEJAYA,
XNUMUNYECKAS TEPMOAVNHAMUKA U TEOPUS TOPEHUS, ®PU3UKA, SJIEKTPOTEXHUKA U
JJIEKTPOHUKA.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSITh €CTeCTBeHHOHAYYHbIE M 00IT|eMH)KeHePHbIe U IKCITEPUMEHTATbHOTO
WCCIIeI0BaHMS [J1s PELeHNsT MH)KEHEPHBIX 3a/1au podeCcCUOHa/TbHOM 1eATeTbHOCTU

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMBbHOM cdepe AesTeIbHOCTH I PelleHUs
WH)XeHEePHBIX 3a/1ad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS w2
B KOHTaKTHOIi ¢hopme e
= @ s
N £ g 2E
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IICK-6

Paszpen 1. Mcrounuku 6oproBoii sHepriuu KJTA. Tpe6oBaHuUs K SHEPro/BUraTe bHbIM
ycranoBkam KJTA. Knaccudukaiys sHeprozBurare/ibHbeix ycraHoBok KJIA. [luarpaMmma
3enrepa. O61ye NOHATHS ¥ ONpe/ie/ieHus], XapaKTepU3yHol1e SHeprojBUraTe/bHyl0

5 10 |yCTaHOBKY. Knaccugukaryst iICTo4HUKOB 60pTOBOI 3Hepruu. TpeGoBanust K 60PTOBBIM 30 10 5 5 20 25
HcToyHMKaM 3Hepruu KJTA. SIzepHo — sHepreTyeckue ycrpoiictsa. Kiaccudukarys.
TIpUHLIMIIBI MTO/TyYeHHs] /lepHON SHepruu. S11epHo — N30TOMHbIe MCTOYHUKU SHepriH.
S1nepHble peakTOpBI fleeHust. VIcromb30BaHUe COTHEUHOH SHeprHy B SHeProyCTaHOBKaxX
KIJIA.

Pa3pgen 2. Oco0eHHOCTH TeN/I00TBOJA B KOCMOCe. YCTPOICTBa /151 OTBOAA Teria B KOCMOC.
5 10 Pacuer pabourx rapamMeTpoB XOJIOAW/IBHHUKA - H3/TydaTtesis. YpaBHeHHs! 00001eHHOro 26 8 4 4 18 25
¢unbrpa.

Paspen 3. IIpeoGpasoBaTe/in 3HePruM B cocTaie HeproycraHoBKH KJIA. TpeGoBaHus K
npeo6GpasoBaresnsm sHeprun. Knaccudukanus npeobpasoparesieii sHepruy. MallnHHble

5 10  |npeo6pa3oBarenu sHepruu. TepmMo3eKTprUUecKue peobpa3oBaTesy SHePTrUy. 26 8 4 4 18 25
TepMO3MHCCHOHHBIE Npeobpa3oBaTe/ SHepruu. DNeKTPOXUMHYEeCKHe peobpa3oBaresiy.
MTIT u MIIT npeo6Gpa3oBareny. [TpsiMble npeoGpa3oBaTe/y & — M 3 pacriaja.

Pa3paen 4. ipuratensHble yCTaHOBKH. TpeboBaHus 1 Kinaccudukarys gsurareneit KJIA.
5 10 DNeKTpOpeaKTHUBHbIE JIBUTaTe/N. D/eKTPOMAarHUTHbIE, S/IeKTPOCTaTHIeCKHe, 26 8 4 4 18 25
9/1eKTPOTEPMUUECKHE, HOHHO — XO/IJIOBCKHUe. TSroBble CUCTEMBI, UCIOMb3YIOLL1e BHELIHYe
rosist. [IpreMHHKY BHELIIHUX PeCypCOB MacChbl.

Bcero 3a 10 cemecTp 108 34 17 17 74 100

Bcero no gucuuniMHe 108 34 17 17 74 100

3.2. AyATOPHBII NPAaKTUKYM

Oo0neMm,
No Homep 1 HaumeHOBaHHe
TeMa NpaKTU4YeCKOr0 3aHATHUSA aya.
n/n pa3fena JUCHMILUIUHbBI
4acoB
1 Paspen 1. Vicrounuku PacueT xapaKTepHCTHK sSIIePHOM SHepreTHueCcKol yCTaHOBKH 5
6opToBoti sHepruu KJTA. Kak OOpTOBOT0 MCTOYHMKA 3Heprun KITA
7 Pazgen 2. OcobeHHOCTH PacueT pabouux rapaMeTpOB XOIOJUIbHUKA — U3TyUaTesis 4
TerI00TBO/ja B KOCMOCe. KJIA
Pazgen 3. Tlpeobpa3oBaresin  |Pacuet paboumx XapaKTePUCTHK TEPMO3/IEKTPUUECKOTO U
3  |3Hepruu B cOCTaBe TEPMO3MHCCUOHHOT0 Mpeodpa3oBareieli Kak 3/ieMeHTa 4
3HeproycraHoBku KJIA. 3HeproycraHoBku KJIA
4 Paznen 4. [IpuraTesibHble PacueT pabounx XapaKTePUCTHK 3/IEKTPOTEPMUUYECKOTO U 4
YCTaHOBKU. 3/1eKTPOMarHUTHOTO 3/1IeKTPOPeaKTUBHBIX JIBUTaTe el
Bcero 3a 10 cemectp 17
3.3. CamocrosTenbHas padora crygenra (CPC)
Ne Homep u HauMeHOBaHMe Oo0nemMm,
Copep)kaHue yue0HOro 3aaHus
n/n pa3jesia JUCHUIIUHBI 4acoB
.. |/3yueHue npesyCMOTPEHHBIX TTPOTPaMMOit
1 Pasnen 1. VICTourmiy GopToBoii I/IyaKTI/I(IECil/S(ye I/IHIE o KOH(];I)HEIETaM JIeKIWW U 20
sHepruu KJIA. A AT <
peKOMeHyeMoil iuTeparype.
W3yueHne ripeyCMOTPEHHBIX POTrPaMMO
Pazgen 2. OcobeHHOCTH Y peay p porp .
2 IUAAKTUUeCKUX eIMHUL] [0 KOHCIIEKTaM JIeKLUK 1 18
TeTJIO0TBOZIA B KOCMOCe. Ny
peKOMeHyeMoi iuTeparype.
Pasgen 3. ITpeo6Gpa3oBarenu W3yueHue ripeyCMOTPEHHBIX POTrPaMMO
3  |3Hepruu B coCTaBe MUIaKTUUeCKUX eZIUHUI] TI0 KOHCIIeKTaM JIeKLIUM U 18
sHeproycraHoBku KJIA. peKOMeHJyeMOH JIhTepaType.
N3yueHue rpeyCMOTPEHHBIX POTPaMMO
Pazpen 4. [IpurarenbHble Y peay P porp .
4 CTAHOBKI IUAKTUUeCKUX eIMHUL [0 KOHCIIeKTaM JIeKLUK 1 18
y ) peKOMeHJyeMoH JIhTepaType.
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Bcero 3a 10 cemectp | 74 |
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
123 4 5/ 6 8 91011 12 13/14/15/16| 17
Ortuer,
Lok, TekK, P. TekK, ok, P. Hoxkmn, TekK, P. Borp.
10 otu., 3aza. CPC AP otu., 3aza. CPC AP oT4., 3aza. CPC AP 3ay,
3au.

YcnoBHbIE 0003HAUEHUS:
Hokn — foknang;
P. otu. — pa3gen oruera;

OTueT — OTyYeT;

3da4. — 3ay4erT.

P — nuarHocTrueckasi paboTa;

Borip. 3au — BOnpocs! K 3aueTy;

TexK — BOIIPOCH! /151 TEKYLL[er0 KOHTPOJIS;

3azn. CPC — 3aianus [/11 CAMOCTOSITe/TbHOM PaboThI;

Tekymuid KOHTPO/Ib YCIIeBAaeMOCTH CTYEHTOB MPOBOJUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:

[TMarHoCTUUecKasi pabora;
JlOKMa;

BOTIPOCHI /IS TEKYI[eTO KOHTPOJISE;

pa3fes OTyeTa;

3a/laHus [/ CAMOCTOSATE/TbHOM PaboThI;

OTYeT;
BOIIPOCHI K 3aUeTy.

HpOME)KYTO‘IHaH dTTeCcTalud rMMpoBOAUTCA B Cl)OpMaXZ

3a4yeT.
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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. B. U. Epmonaes. . [IBurare/ibHble YCTaHOBKM KOCMUYECKUX JIeTaTeTbHbBIX anmaparos. CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2016, 205 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. O. H. ®aBopckuii, B. B. ®uwiroitt, E. Y. AHToBCKMI. . OCHOBBI TEOPHUH KOCMHUYECKHAX
3JIEKTPOPEeaKTUBHBIX [IBUraTeIbHbIX yCTaHOBOK. M.: Bricias mkosa, 1978, 10 3ks.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:

1. A. A. Kynangus, C. B. Tumaiues, B. I1. ViBaHOB. . DHepreTuueckue CUCTeMbl KOCMUYECKHX arliapaToB.
M.: MaiuvHocTpoeHnue, 1972, 3 3k3.

5.3. Ilepuoguueckue U3gaHus:

1. ABuakocMruecKoe IpOOPOCTPOEHHE;
2. BecTHUK akajZileMUU BOEHHBIX HayK;
3. BeCTHUK BO3AYIIHO-KOCMUYeCKOW 0OODOHBI.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

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

2. http://library.voenmeh.ru/jirbis2/ — ®ynHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YCTHHOBA;

3. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas ratdopma FOpaiit. I1s1 By30B 1 cCy30B..

CoBpeMmeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - TTo/mHOTEeKCTOBAs 3/IeKTPOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - ITomHOTeKCTOBAs 371eKTPOHHAs OMbMMoTeka Poccutickoro goHzna
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «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. lHTepakTHBHas JOCKa.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOCMOJHEPI'OY CTAHOBKI

AnHoTanusa paboueii nporpaMMsl

Mucuiynmiaa KOCMOJOHEPI'OYCTAHOBKUM sBrsieTcss  JUCLMIIMHOM 4YacTH, ¢opMuUpyeMoi
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOATOTOBKY I10 HarpasieHuto 24.05.02
IlpoekmupoeaHue asuayuUoHHbIX U pakemHblx Osuzamesnell. JJuclyIuiiHa peanusyeTcsi Ha (pakynbTeTe A
PaketHO-KOCMHueckor TexHukd BI'TY "BOEHMEX" um. 1.®. YcrunoBa kadeznpoit A8 JBUTATE/IU U
OHEPI'OYCTAHOBKW JIETATEJIBHBIX AIIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-6 crnocobHOCTL IMPOBOAMTL IIOMCK, CHCTEMaTW3WpOBaTh M aHAAM3UpPOBaTh MH(OPMAIMIO [0
KOHCTPYKTUBHBIM U CX€MHBIM peIlIeHUsIM CyLLeCTBYIOIel pakeTHO-KOCMUUeCKOM TeEXHUKHY U UX 3/1eMEHTOB.

Cojiep>kaHrie JUCLIMTUTMHBI OXBaThIBAET KPYT BOTIPOCOB, CBSI3aHHBIX C KOHCTPYKIMEH, TIPUHLIMTIAMKA pPabOoThl,
MeTOZIaMH M aITOPUTMAaMU MMPOEKTHPOBaHUS SHEPro/[BUTATe/IbHBIX YCTaHOBOK KJIA pa3MuHBIX THTIOB.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* JlOKnan;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
e pasjen oTuera;
*  3a/IaHUA /I CAMOCTOATE/TLHOU PaboThI;
* OTYeT;
* BOIPOCHI K 3aYeTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3aueT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

TpelyCMOTPeHbI JIeK[IMoHHbIe 3aHATus (17 4.), mpaktudeckue 3aHsTus (17 4.), camocTositenbHast paborta
ctyzeHta (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
KOCMOJHEPI'OY CTAHOBKI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
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.

HaumeHnoBaHme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pgen

1. UcTounuku 0opToBoii 3Hepruu KJIA.

N3yuenue ripeyCMOTPEHHBIX
TPOTPamMMO TUAAKTUYE CKUX
eJMHUL] 110 KOHCTIeKTaM JIeKLIWH U
peKOMeHJyeMOM JiuTeparype.

B. . Epmonaes. . [IBuraTesibHble yCTaHOBKU
KOCMUYECKUX JleTaTe/bHbIX anmaparor: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2016 (1-3)

JI. A. KBacHUKOB, JI. A. Jlatenues, H. H. IToHomapés-
CrenHoii. . Teopus ¥ pacuéT SHEProCUIOBBIX
YCTaHOBOK KOCMHUUECKHX JleTaTe/IbHbIX arnrnaparos: M.:
N3n-eo MAMW, 2001 (Pa3gen I)

A. A. Kynangus, C. B. Tumaues, B. I1. ViBaHoB. .
OHepreTuyecKue CUCTeMbl KOCMUYECKHX ariaparoB:
M.: MammHocTpoenue, 1972 (1,2,3)

O. H. ®aBopckuii, B. B. @umroir, E. . fIHTOBCKUI. .
OCHOBBI TEOPUU KOCMUYECKUX 3JIEKTPOPEaKTUBHBIX
JIBUraTeJIbHbIX YCTAaHOBOK: M.: Bricinas mikosna, 1978
(1,2)

B. W. Epmonaes. . /IsuraresibHble yCTaHOBKU
KOCMUYECKHUX jleTaTe/bHbIX anmnaparor: CIT6.BI'TY
"BOEHMEX" um. [I. ®. Yctunora, 2016 (1-3)

20

Wroro no pa3geny 1

20

Paspen 2. Oco0eHHOCTH TEII00TBOjAA B KOCMoOCe.

N3yueHue ripelyCMOTPEHHBIX
TPOrpamMMOol TUAAKTUYECKUX
e/IMHUI] 110 KOHCIIEKTaM JIEKI[UI U
pPEKOMEeHIyeMOM JTUTeparype.

B. 1. Epmosiaes. . [Isurare/ibHble yCTAHOBKU
KOCMHUECKHX JIeTaTe/TbHbIX armnaparos: CI16.BITY
"BOEHMEX" um. []. ®. YctuHoBa, 2016 (4)

A. A. Kynangus, C. B. Tumaiues, B. I1. ViBaHoB. .
OHepreTuyecKue CUCTeMbl KOCMUYECKHX ariapaToB:
M.: MammHoctpoenue, 1972 (4)

O. H. ®aBopckuii, B. B. @umroir, E. . fIHTOBCKUIA. .
OCHOBBI TEOPUHM KOCMUUYECKUX 3JIEKTPOPEaKTUBHBIX
JIBUraTeJIbHbIX YCTaHOBOK: M.: Bricinas mikosna, 1978
av)

B. W. Epmonaes. . /IBuraresibHble YCTaHOBKU
KOCMUYECKHUX jleTaTe/bHbIX amnmnaparor: CIT6.BI'TY
"BOEHMEX" um. [I. @. YcruroBa, 2016 (4)

18

Wtoro no pa3neny 2

18

Pa3znen 3. IlpeoOpa3oBare/id 3Hepruy B COCTaBe sHeproycranoBku KJTA.

V3yuyeHue ripesyCMOTPEHHBIX
MIPOrpaMMOi JUJaKTUYeCKUX
eJUHUL] 110 KOHCTIEKTaM JIeKLIAH U
peKOMeHJyeMOU JiuTeparype.

A. A. Kynanpus, C. B. Tumawes, B. I1. VIBaHOB. .
OHepreTUYeCcKre CUCTeMbl KOCMAYeCKUX anraparos:
M.: MauuHocTpoenue, 1972 (5-9)

B. U. Epmonaes. . [IsuraresibHble YCTaHOBKU
KOCMUYECKUX JleTaTe/bHbIX anmnaparor: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHora, 2016 (5-8)

11

18
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B. 1. Epmonaes. . [IBurartesnbHble yCTaHOBKU
KOCMUYeCKUX JieTaTe/lbHbIX arraparoB: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2016 (5-8)

O. H. ®aBopckuii, B. B. ®umrotit, E. Y. AHTOBCKUA. .
OCHOBBI TEOpUM KOCMAYECKUX 3JIEKTPOPEAKTHUBHBIX
JIBUTaTe/IbHbIX YCTaHOBOK: M.: Bricias mikona, 1978
V)

JI. A. KBacuukos, JI. A. Jlatenues, H. H. IToHomapés-
CreniHoil. . Teopusi U pacyéT SHEProCUTOBBIX
YCTaHOBOK KOCMUUECKHUX JieTaTe/bHbIX arraparoB: M.:
N3n-8o MAU, 2001 (5-14)

Wrtoro no pa3geny 3 18

Pa3pen 4. [IBurare/ibHble YCTaHOBKH.

B. W. Epmonaes. . /IsuraresibHble YCTaHOBKHU
KOCMUYECKHUX JleTaTe/bHbIX anmnapator: CIT6.BI'TY
"BOEHMEX" um. []. @. YctrHoBa, 2016 (8-12)

B. W1. Epmosiaes. . [Igurare/ibHble yCTAHOBKU
KOCMUYECKUX JleTaTe/bHbIX anmaparos: CI16.6I'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2016 (8-12)

O. H. ®aBopckuii, B. B. ®umrotit, E. V. AHTOBCKUIA. .
OCHOBBI TEOPUM KOCMAYECKUX 3/IEKTPOPEAKTUBHBIX
JBUraTe/bHbIX YCTAaHOBOK: M.: Briciuas mkona, 1978 18
(I - IIL)

A. A. Kynanpauy, C. B. Tumarues, B. I1. IBaHOB. .
OHepreTuyecKkue CUCTeMbl KOCMUYECKHX arlaparoB:
M.: MamHocTpoeHue, 1972 (10-13)

JI. A. KBacHUKOB, JI. A. Jlateiues, H. H. IToHomapés-
CrenHoi. . Teopusi ¥ pacuéT SHEeProCUI0BbIX
YCTaHOBOK KOCMHUYECKHUX JieTaTe/IbHbIX anmnapaToB: M.:
N3n-Bo MAUY, 2001 (15-22)

N3yueHne ripelyCMOTPEHHBIX
MPOrpamMMol TUAAKTUYECKUX
€/IVMHUI] 110 KOHCIIEKTaM JIEKI[UI U
peKOMeHIyeMOM JTuTeparype.

Wroro no pasgeny 4 18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOCMOJHEPI'OYCTAHOBKU

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* JloKnap;

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;

e 3a/IaHUs [l CAMOCTOSATE/IbHOM PabOThI;
e pases oTyeTa;

e OTUeT;
e BOMPOCHI K 3aUeTy;
e 3aYeT.

Kpurepuu onennBanus

JuarHocruueckas: pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMMOC Moodle:

e TIpU ITPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPABWILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

Joknap

Hoxknap ripeacrassnsieT co00# OTYeT CTyeHTa 110 MPAKTUUeCKOMY 3a/laHUI0, CBS3aHHOMY C U3yJ4aeMoit
TeMoi. TeMbl OK/IaZIOB TpeficTaBaeHbl B Y MK,
Kaiplii CTyeHT Jo/KeH MOATr0TOBUTh UeThIpe J0K/IaZla Ha COOTBETCTBYHOILHE TeMbI KypCa, [JIUTebHOCThIO
15-20 MHUHYT C WUTKOCTPaTUBHBIM MaTeprasaioM B BUJE Mpe3eHTaluy WU pa3faTouHoro MaTeprasa U OTBETUTh
Ha BOTIPOCKI C/TyIIaTe/el 1o TeMe JJok/ana. B mporjecce obCy»kaeHUs OK/a/ia MpernojiaBaTesib U CAyIaTe
JOJDKHBI JOTIOJTHUTD yYLLeHHbIE U/W/TA HeTIPaBU/IbHO OCBeLeHHbIE B JOK/Ia/le MOMEHTHI.
[Joknaj olieHMBaeTCs 0 (PAKTY BBITIO/THEHUYSI: BBITIOJHEH/He BBITTO/IHEH.

Bonpocs! s TeKyiero KOHTpOoJist
Boripockhl Tekyliero KOHTpOoJis rpeiHa3HayeHbl /i KOHTPOJISl TeKyllell yCIieBaeMOCTH CTY€HTOB U UX
CaMOKOHTpOJIs1. [TepeueHb BOMPOCOB 10 paszesy npejcrasieH B Y MK AUCLUTIIMHEIL.

3ajaHus /1A CaMOCTOATEILHOM PadoThI

3a[jaHus BbIAlOTCS B C/Iyyae HEBO3MO)KHOCTH BBITIOJTHEHUSI CTYAEHTOM [JOK/a/la Ha MPaKTA4YeCKOM
3aHSATUU.
Tembl 3a/jaHut aHA/IOTUYHBI TeMaM JIoK/1aza (cogepsaiumMcs B YMK), Ho B 3TOM ciiydae pa3zest oTyeTa
JIOJDKEH COZleprKaThb MOJHBIN TeKCT JOK/Iaza.

Pa3pen oTuera

Pa3znen oTueTa npescTaB/isgeT COO0H Mpe3eHTALUI0 K JOK/Ialy U ero pedepat, opopM/IeHHbIE B
coorBeTcTBUU ¢ 'OCTamu 7.9-95; 7.32-2001; 7.80-2000 u 7.82-2001.
B cnyuae, eciiu [[oK/IaZ, BBITIONHEH He ObLI, pa3/est A0/DKEH COfiep>KaTh BMeCTO pedepara Mo/MHbIM TEKCT
JIOKJIaJia TI0 3aJ]JaHHOM TeMe.
Ha nipoBepKy paszie/n oTueTa Mpe/CTaB/IseTCs MPErno/jaBaTesiio B 3/1eKTPOHHOH (opme, b0 (TOTBKO Mo
>KeJIaHWIO CTY/IEHTA) B BU/Ie paclieuaTaHHoro (atiia.
Oruert ouieHrBaeTcs o cootBetcTBUto 'OCT u Teme AoKaaja.
B cnyuae 3HaunTenbHBIX 0TK/IOHEeHUH 0T 'OCT, HeCOOTBETCTBUY TeMe JI0K/Ia/ja UJTH CTETIeHU TIOJTHOTHI 0030pa
3aJjaHHOM TeMbl MeHee 60% pa3zies1 MOXKET ObITh BO3pallleH CTYAEHTY Ha JOpaboTKYy.

OTtuet

OTueT npeCcTaB/IsAeT COO0 KOMITUISILIUIO PaHEee BBITTOJTHEHHBIX Pa3Zie/ioB OTUETA U MPeIO0CTaB/ISeTCS
TIPerio/jaBaTesIio B 3/IeKTPOHHON (hopMe b0 (TOIBKO T10 KeJIaHUIO CTY/IeHTa) B BU/le pacreuaTaHHoro ¢aiia.
OrjeHrBaHue MMPOBOJUTCS 110 (PaKTy: CAAHO/HE CAAHO.

Bormpocsl K 3auety
Boripockl K 3aueTy 0XBaThIBalOT BeCh KYPC B COOTBETCTBHHM C ITPOrpPaMMOii U rpeficTaB/ieHbl B Y MK
JVCLUIUIVHBIL.
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3auet

Heo0X0oaUMBIM yCIOBHEM TIO/TyUYeHHs 3a4€Ta SIB/ISIeTCS BBITIOTHEHHE BCeX KOHTPOJIBHBIX MePOTIPHUSTHH,
MpeAyCMOTPEeHHBIX TIPOTrPaMMOM AUCLIUI/IMHEL, BK/IIOUasi JOK/az 100 BLIMOTHeHUe 3a[aHust [jist
CaMoCTOosITeIbHON paboThkl, ¥ BBITIOJTHEHWE OTUeTa, BK/IIOUasi BCe ero pasferbl.
3ayeT rpeArosiaraeT OTBeThl CTY[ileHTa Ha TeOpeTUUeCKHe BOIIPOCHI.
"He 3auTeHo" MOKeT ObITh ITOCTABJIEHO TPH HEBLITIOTHEHHU KOHTPOJIbHBIX MEPOTIPUSITUL U TIPU MTOJTHOTE
0TBeTa Ha BoNpockl MeHee 60% IpU MpaBU/IBHO PeLLeHHOW 3ajaue.
"3auTeHO" CTaBUTCH MPU II0JIHOTe OTBeTa Ha TeOpeTUueCKUe BOIIPOCkl He MeHee 60%
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

HaunmeHoBaHue pa3/esioB U
JUJAKTHUECKUX eJUHHIL]

KYPC
CEMECTP

BCETO

AyauTopHBIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O

Jlekuuu

IIpakTHueckue
3aHATHA

CamMocToaTe/1bHaa
pabora cTyaeHTOB

®opmupyemas
KomIeTreHus, %

IICK-6

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Pazpen 1. UcTouHuku 0opTOBOM
sHepruu KJIA.

30

10

20

Bonpocs! ans
TeKYLLero
KOHTPOJI,

Hoxnaz,
Paznen otuera,
3azanuvs AJis
CaMOCTOSITeTbHOM
paboThl

Paspgen 2. OcodeHHOCTH
TEII00TBO/iAa B KOCMOCE.

26

18

25

Bompocs! anis
TeKyLLero
KOHTPOJIS,

Hoxnaz,
3apanus Asis
CaMOCTOSATeTbHOU
paboThl,

Pazgen otueta

Pazpen 3. Ilpeo6pa3soeare/n
5 10 |>Heprum B cocTaBe
sHeproycranoBku KJIA.

26

18

25

Borpocs! asis
TeKyLLero
KOHTPOJI,

Hoxknag,
3apanus Asis
CcaMOCTOsITeTbHOM
paboThI,

Pasgen otuera

Pa3pen 4. [IBurarenbHbIe
YCTAaHOBKH.

26

18

25

Borpocs! asis
TeKYyILero
KOHTPO/JIS,

Hoknag,
3amanus Asis
CaMOCTOSITe/TbHOM
paboThl,
OrTuerT,
Pazgen otuera,
Bormpocs! K
3auery

Bcero 3a 10 cemecTp

108

34

17

17

74

100

Bcero no agucuuinHe

108

34

17

17

74

100

15
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Kputepuu oneHuBaHus

IICK-6

Nel

Ne 2

Ne 3
Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Nel

Ne 4

Ne 5

Bonpocbl omKpbimoz2o muna:

Kaxoii MeTo/| pery/iupoBaHus TEIJIOBOW MOIIIHOCTH SHEProyCTaHOBKYU Hauboree
MOZIXO/TUT COOTBETCTBYIOIIEMY Mpeobpa3oBaTesito, ec/iv 3T0 MeTo/;, cbpoca TernaoBoi
MOILL{HOCTH

Kaxoit MeTo/] pery/iupoBaHus TEIJIOBOW MOIIIHOCTH SHEpProyCTaHOBKU Hauboee
TIO/IXO/IUT COOTBETCTBYIOILeMY Ipeobpa3oBartesto, eC/iv 3T0 MeTog cobpoca
3JIeKTPUYECKOI MOILIHOCTU

YKaszaTb JOCTOMHCTBA ¥ HEJOCTaTKH PaJiiOM30TOIHBIX HCTOUHMKOB 3Heprur KOy
BbiBeCcTH ypaBHeHUe CBSI3U BHla U30TOMA U BPEMEHH PabOThI Pa/[MOU30TOITHOTO
WCTOYHMKA TeTlIa /IS YCTPONCTBA C PeryJIMpoBaHIeM MeToZioM cOpoca TeryioBoi
MOIL{HOCTH.

[TepeuricUTL METOABI PEry/IMPOBaHUS TEIJIOBOM MOIIHOCTH $iZIepHOTO peakTopa
nenenus (APM) B coctaBe KOY, ¢ yka3aHUeM TEXHUUECKUX 0COOEHHOCTEN KaXKjoH
CXeMbl

[MepeuricuTh criocobbl yBemMYeHus TeTUI0BOH 3¢(eKTMBHOCTH XOIOAUIBHIKOB-
u3ydareseil B coctaBe KIY.

Onucark 0CHOBHBIE MTPUHLIMITEI PacyeTa X0Nn0AUIbHUKOB-K3Myuareneii (XU) B cocTaBe
K3y

[TepeuricnuTh MeTphl NOBbILIEHUS 3((eKTUBHOCTH TePMO3JIEKTPUYECKUX
ripeobpa3soBaresieii B coctaee KOY

HapucoBark cxemMy ra3oHaroHeHHOTO TePMO3JIEKTPUUECKOro rpeobpa3oBareist
[Tepeuncnuts nosisipusaLuoHHble riotepyu B OXI' B cocraBe KOY

Bonpocbl 3akpbimozo muna:

YKazaTb 3/1eMeHThI JTeKTPOCTaTUUeCKOTO JTBUTATeIst

3 1

¢ ¢ L

=
— = .“~———-eg'
=2 = ———
— E - Lo t——-ea
| = 2::- Lo p————
= o) -
= g -
= S S
1l T
2 {1, : f':
_-__I T
5 '

Kaxkoe pabouee Tei0 Hauboiee MOJXOAUT /1A S7IEKTpOTepMuueckoro PII?
A C BBICOKO#1 TeTUIONPOBOAHOCTHIO
b C BBICOKO} 3/1€KTPONPOBOAHOCTBIO

B C HM3KMM NOTeHI[Ma/IoM UOHU3ALNU
Kakoe pabouee Teyio Haubosee MOgXOAMT AJisl 3/IeEKTPOMarHuTHoro PII?

A C BBICOKOU TeryionpoBOJHOCThIO
b C BbICOKO} 3/1€KTPONPOBOAHOCTBIO

B C HM3KMM MOTEHIMaI0M HOHU3ALAN
Kakoe pabouee Tejio HauboJsiee MOAXOAUT AJist HOHHOro PI1?

B C HM3KMM IIOTeHLMa/I0M UOHU3AL[UU
B KakoM Tosie 0Cy1eCTB/IsieTCsl yCKopeHue pabouero Tesa B loHHO-XosioBcKoM P/T?

A B snekrpuyeckomM
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b B marautHom

B B snekrpocTtaTruueckoMm
Ne 6 B KakoMm 1osie OCyILeCTB/ISIeTCS] YCKOPeHUe B 3/IeKTPOMarHUTHOM JiBUrarejie Xosuia?

A B snekTprueckoM
b B marHuTHOM

B B anekTpocratuueckom
Ne 7 Bri0Opath, Kako# TUI ferpafaun GoToIeKTpUUeCKUX TaHesiell COOTBEeTCTBYeT MPUUKHe

1 u3-3a XMMUYECKUX PeakIvii B TIOMYTIPOBOAHMKAX, BBI3BIBAIOIINX KPUCTAJTUeCKIe
3aTBepZeHus], a TaKXKe U3-3a 3arpsisHeHus (poToMoayeid, KTMMaTHUeCKUX yC/TOBUH,
TIOTO/{bl, BAMSIHUS y/AbTpaduosieTa

2 KorJia COJTHeYHasi MaHeJIb BIiepBbIe M0BepraeTcsl BO3JeHCTBUI0 COTHEUHOMN pafualiui

3 BO3HUKAET, KOT/ld Pa3HbIe€ KOMIIOHEHTEI B CUCTEME HAXOAATCA 10, pA3HBIMUA
Harlps>KeHUsIMUA.

A Crapenue
b CeetoBas gerpagauust

B IToreHumanpHas gerpaganus

Ne 8 YCTaHOBUTBL BepHOe yTBep KAeHUe [Jisl 31eKTPOPeaKTUBHOIO ABUTaTeIst
1) NMeeT MakcuManbHbIN yenbHbIA UMITY/AbC UMEeT JIBUTare/ib
2)  Tsra ompemensieTcst CUION Amriepa — 3TO JIBUTaTe/b
A Vonnsii

b DyekTpoMarHUTHBIH
Ne 9 Kakoii TUIT 3/1eKTPOMarHUTHOTO PeaKTUBHOTO JIBUTaTe st N300pa’keH Ha PUCYHKE:

4 Bapnant MME

PapnuEe

H3 naa3-

MATFOHA
—_— -
w
o) =
Ne 10 UT0 UMEHHO Oripe/iesisieT BOJIbT-aMIIepHasi XapaKTePUCTHKA JJIs1 SIeKTPOTePMUYeCKOro

Pa?
a. Bzaumocssse Tsaru v KII/
b. ONTHMHU3aLMOHHYI0 XapaKTEPUCTUKY UCTOYHUK SHEePIUK/ABUTaTe b
C. PacxopHyro xapakTepucTuky
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