MHMWHOBPHAYKHU POCCHUN
(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)
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HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
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YpoBeHB BhICIIero 06pa3oBaHusA

®opma obyueHus

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3padorunk paboueit
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KOCMHYeCKHX KOMIIVIEKCOB
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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

IIporpamMmmy cocTaBuIu:

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

Kadenpa A3 KOCMUUECKUWE ATIITAPATEI U ABUTATEJIN
EpmoraeB Biagumup ViBaHoBuMY, 1.T.H., podeccop, mpodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel A3 KOCMHUYECKUE ATITIAPATHI 1 IBUTATE/IN

3aBeayroiuii Kadeapoii badbyk B.A., A.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/INA

3aBenytoiuii Kadeapoii babyk B.A., A.T.H., mpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ABUTI'ATEJ/IBHBIE 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

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1/23.1

3HAHUS:

YcrpoiicTBo, (hYHKIIMOHUPOBaHWe, OCHOBHI pacueTa W aHa/ii3a IBUraTe/IbHbIX YCTAHOBOK KOCMHUECKUX
anmaparos;;

YMeHus:

OcCHOBBI pacueTa ¥ aHa/iM3a JJBUTaTe/IbHBIX YCTAHOBOK KOCMUUECKUX amraparos;;

HaBbIKU:

ITpuMeHeHVe WH)KEHEDHBIX METO/IOB pacueTa M aHaju3a [ABUraTelbHBIX YCTAaHOBOK KOCMHUECKUX
anraparos;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna [IBUTATEJIBHBIE YCTAHOBKUM siBnisieTcs JUCITUTIIMHON YacTH, (hopMHupyeMon
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY T10 HarpaBsieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
BHYTPUKAMEPHGBIE ITPOIIECCBHI 1Y, XUMHWSA PAKETHbBIX TOII/INB, ®U3UKA.

CopepXaHve AVCHUATIAHBI SIB/ISIETCS OCHOBOM [iisi ocBoeHwss auctumuivH: TTPEJAUIIIOMHASA
IMTPAKTUKA.

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

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKoro aHai3a U MOZle/IMPOBaHUs, TeOPeTUYECKOI0 U KCIIepUMeHTaIbHOr0 UCC/Ie[,0BaHNUS
JI71s1 pellieHHs] MH)KeHepHBIX 3a/iau ITpodeCCUOHAIBHOU e TeTbHOCTH

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

e TICK-1/23.1 — CriocobeH MpOeKTHpPOBaTh, KOHCTPYHUPOBATh M COTTPOBOK/IAaTh HA BCEX 3Tarax
JKA3HEHHOI0 LIMKJ/Ia KOCMUYeCKUe arraparbl, KoOCMAYeCKHUe CUCTeMbI U UX COCTaBHbIe YacTU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUIAKTHYECKHUX eJUHHUIL]

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuuu

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHYeckue
3aHATUA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-1/23.1

Paspen 1. ITHeBMOrH/paB/IHYeCKHe CHCTEMbI )KHAKOCTHBIX PAKeTHBIX
JABUrarebHbIX ycraHoBoK (JKPAY). XKPZIY ¢ BbITeCHUTE/BHOI CHCTEMON
nogaun. JKPIIY ¢ HacOCHO# cucTeMoii nogauu 6e3 JoKUraHust reHepaTopHOro rasa.
JKP/TY ¢ HacCOCHO¥ CHCTeMOit ofauH C AOKUraHHeM reHepaTtopHoro rasa. Obaact
palLMOHaILHOTO UCTI0Mb30BaHus cucteM rogaun JKPIIY. 3anmyck 1 BeIK/IIOUeHHe
JKPLY.

57

21

17

36

Paspen 2. Pacuer napamerpos JKPZTY. Metozuku pacuera rnapamerpos JKPY ¢
HACOCHOM CUCTeMOM NoJauy C OTKPBITOW U 3aMKHYTOW CXeMaMH.

43

17

13

26

12

Paspen 3. Kamepe1 JKP/I. Kamepsl ¢ pereHepaTHBHBIM OXJlakJeHreM. Kamepsl ¢
ab/IALIMOHHBIM M eMKOCTHBIM OXJIaXK/eHHeM.

20

12

12

Paspen 4. Typ6onacocusle arperarsi JKP/. THA u TorvBHble Hacockl JKPII,
Ta30Bble TYpOUHBL.

24

19

12

Bcero 3a 8 cemecTp

144

51

17

17

17

93

50

Pa3pen 5. DeKTpopaKeTHbIe ABUraTe/Id U iBUraTe/IbHbIe YCTAHOBKH Ha X
ochoBe. O611jye cBezieHHst 00 31eKTpOpaKeTHbIX ABuraressix (API) u
9/1eKTPOPAKeTHBIX /IBUraTe/IbHbIX ycTaHOBKax (DPIY). Hasnauenue SP/TY.
Ocobennoctu OP/1 u OP/Y. Mexanusmbl co3ganust ru B OP/I. Knaccudukarms
OP/I. OcHoBHbIe xapakTepucTiku OP/T u OPLY.

14

12

Paszpen 6. dusnueckue nponeccbl B AP, OcHOBHBIe CBefieHHs 0 (PH3HIeCcKHUX
npoueccax B OP/I. Dnekrpuueckoe ¥ MarHUTHoe nosie. OCHOBHBIe Tpe/iCTaB/IeH st
13 U3MKY N71a3Mbl. [IBIKeHHe 3apsKeHHBIX YaCTHL] B 2/IeKTPHYECKUX U
MAarHUTHBIX TTOJISIX.

23

15

12

Paspen 7. JyileKTpocTaTHUecKHe JBHrarTe/ M. VIOHHO-X0/I/IOBCKUe JIBUraTesy -
cTalioHapHble 11asMeHHble Asuraresu (CIL), aBuraresy c aHOAHBIM CI0EM,
LWIMHAPHYECKKe XOJUIOBCKHe ABUraTen. Yerpoiicto CII/I. PaGoune rporjeccs B
CI1[,. Pa3psanble kamepsl CI1/]. Maruuthble cuctemsl CIT/I. Karoapr CIT/I. Pacuer
ocHOBHbIX napamerpoB CIT/I 1 Ux 3/1eMeHTOB. [JBUrare/ibHble yCTAHOBKU Ha Gase
CI1/, orjeHKa UX XapaKTepUCTHK. IHTeHCHBHbIe HOHHbIE TeUeHHs B
3/IeKTPOCTaTHueCckoM rosie. VIoHHbIe {BUTaTesH - 001LIjHe CBefleHUs 1
Pa3sHOBH/HOCTH. YCTPOHCTBO U (DYHKLIMOHUPOBaHHE HOHHBIX JiBUTaTeNel.
PaspsiaHble KaMepbl HOHHBIX JBHraresieil. IOHHO-ONTHYeCKHUe CHCTeMbl HOHHbBIX
nBurateseid. Katozbl MOHHBIX iBUraTeseld. PacueT 0CHOBHBIX apaMeTPOB HOHHBIX
JiBUTartesiel ¥ MX 371eMeHTOB. JIBUrare/ibHble YCTAHOBKU C MIOHHBIMU JIBUTaTe/ISMH,
OLleHKa UX XapakTepUCTHK. Konion/iHble BUraTeu, ABUraTe/ii Ha OCHOBE MOHHBIX
JKUJKOCTeH, BUTaTe/M C MOHU3aLMeil 31eKTp1UeCKUM I0JIeM - OCHOBHBIE
CBeleHMsl.

72

22

14

50

14

Pamen 8. BJIEKTPDTEPMH‘IECKME ABUrarTe/y, 3/IEKTPOMAarHuTHbIe 1
HUMITy/IbCHbIE IBUraTe/Id. yCKOpeHl/Ie T11a3Mbl. BHEKTPOMEII'HI/ITHBIE ABUTraresim
COOCTBEHHBIM MarHUTHBIM TTOJIEM. O/eKTpOMarHuTHbIe IBUraTe/ Iy C BHELIHUM
MarHUTHBIM I10J1eM. I/IMHyfIbCHbIe [ABUraTesIn.

35

15

10

20

12

Bcero 3a 9 cemecTp

144

51

17

34

93

50

Bcero no gucuunianHe

288

102

34

17

51

186

100

3.2. AyAUTOPHBIN NPaKTUKYM

Homep 1 HanmeHOBaHue

pa3jena JUCIMIVINHbI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Pazgen 2. Pacuer
napameTpoB JKP/Y.

Pacuer napamerpos JKPIOY

13

Pazpen 3. Kamepsi JKP/I.

AmHanu3 KoHCTpyKLmuu Kamep P/I-115 u PII-119

Bcero 3a 8 cemectp

17

Paspen 5.
DJIeKTPOPaKeTHbIE
[\BUTaTe/u U JBUraTe/IbHble
YCTaHOBKY Ha UX OCHOBe.

Anamu3 npumenenus OP v OPOY.

Pazgen 6. ®dusnueckue
nipoueccsl B SP/I.

Ananu3 ¢usnueckux rporeccos B P[]

Pazgen 7.
DJIEKTPOCTaTUYeCKUe
JIBUTaTe/TH.

6

PacueT 0CHOBHBIX XapaKTePUCTHUK JIEKTPOCTATHUe CKUX
[BUTaTesIell pa3IMUHbIX TUIIOB U PAabOUMX MPOI[ECCOB B HUX.
PacueT XxapaKTeprCTHK [[BUTATe/IbHBIX YCTAHOBOK HAa OCHOBE
3/1eKTPOCTaTUYeCKUX JABUraTesnen

14
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6 |Pa3gen 8. YcTpoicTBO U GYHKIIMOHUPOBaHKE 3/IEKTPOTEPMUYE CKUX, 10
JneKTpoTepMUUeCKye 3/1eKTPOMarHUTHBIX U UMITY/IbCHBIX [IBUTaTe el
[IBUTATETH,
3/1IeKTPOMarHUTHBIE U
WMITYJ/IbCHbIE ABUTATEN.
Bcero 3a 9 cemectp 34
3.3. JIaGopaTopHbIil NPAKTHKYM
Oo0nemMm,
No Homep n HaumeHOBaHMe pasjiesa
Tema /1a00paTOPHOro MPaKTUKyMa aypa.
n/n JUCLUTUTAHBI
JacoB
[THeBMOrHIpaBIMUeCKasl CCTeMa U arperaThbl
1 KOMITJIEKCHOU ZIBUTaTe/TbHOM YCTaHOBKU 5
Paznen 1. [THeBMOrupaBInuecKue CITyTHMKOBOM r1argopmsl Pecypc-/IK.
CUCTeMbI KU/IKOCTHBIX paKeTHbIX [THeBMOrHIpaBIMUeCKasl CCTeMa U arperaThbl
2 6
IBurarenbHbIX yeraHoBok (QKPAY). PO-119
[THeBMOTU/IpaB/IMYECKast CUCTEMA U arperarbl
3 6
PO-115
Bcero 3a 8 cemecTp 17
Bcero 3a 9 cemectp 0
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHuUe pa3jesia Oo0Bem,
Cojaep)xaHue yue0HOro 3a/JaHusl
n/n AVICIUIUTAHBI JacoB
Pazpen 1. TTneBmMoruapaenuueckie |[IpopaboTka yueGHOTO Marepurasa C UCIOIb30BaHUEM
1  |cucTeMbl )KUKOCTHBIX paKeTHBIX  |IUTEpaTypbl U KOHCTIEKTa, TIOATOTOBKa K 36
nBUratebHbIX yetaHoBoK (PKPIY). |(mabGopaTtopHbIM paboTam
[TpopaboTka yueOGHOTO MaTepuara C UCIoJIb30BaHUEM
Paspen 2. Pacuer napameTpos
2 KPITY. JIUTepaTyphbl U KOHCIeKTa. BrinoHeHre JoMalllHero 26
' 3a[jaHus, TIOAATOTOBKA K 3alllyTe JOMAIIHeTo 3a/laHust
[TpopaboTka yueOGHOTO MaTepuara C UCIo/Ib30BaHUEM
3 |Pa3zgmen 3. Kamepsl JKP/I. JMTeparypsl U KoHcrekTta. [logroroBka k 12
cobeceioBaHUIO.
[TpopaboTka yueOGHOT0O MaTepuara C UCT0/Ib30BaHUEM
Pazgnen 4. TypboHacoCHBIe arperarsl
4 KP]T JIUTepaTyphbl U KOHcTeKkTa. [ToaroroBka K 19
) cobece10BaHHIO.
Bcero 3a 8 cemecTp 93
Pa3pen 5. DnekrpopakeTHsble
ITpopaboTka yueOGHOr0 MaTepuara ¢ UCT0/Ib30BaHUEM
5 |gBurarenu u gBUrarebLHbIE 8
JIUTEPaTypbl U KOHCIIEKTa.
YCTAHOBKH Ha WX OCHOBe.
6 Pazpen 6. dusnueckue rporeccel B |[IpopaboTka yueGHOro MaTepuasa C UCIOIb30BaHUEM 15
OP/I. JINTepaTypbl U KOHCIIEKTa.
7 ITpopaboTKa yueOGHOro MaTepuara C UCTo/Ib30BaHUEM 30
Paspen 7. DnekrpocraTtnyeckue JIATepaTyphl U KOHCIIeKTa
8 [IBUTATe/u. BrimoHeHre foMariiHero 3ajaHvst. [ToaroToBka K 20
3aluTe JOMALHero 3aJaHus
[TpopaboTka yueOGHOro MaTepuara ¢ UCT0/Ib30BaHUEM
9  |Pa3gen 8. DnekTpoTepMHUYeCKHe pop y P 10
JIUTEpaTypbl U KOHCITeKTa
[IBUTATeJTH, 37IeKTPOMarHuTHbIE U B o
10 |MMmymbCHBIe fBUraTen. BITTO/THEHUE ZloMalliHero 3aiaHusl. [1oAroToBKa K 10
3aluTe AOMaITHero 3aZiaHust
Bcero 3a 9 cemectp 93
7 22085




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
123 4 56 9 [10[11] 12 [13]14 15 16 17
8 7P, A3 | a3l ap| | [ o3| ap Cobec Cobec, /13 | JIP
9 m3lae| | a3l op 13 13 JP | . 3au.

YcioBHbIe 0003HAUCHUSA:

[3 — nomaiiHee 3a/jaHue;
Cobec — cobeceznioBaHue;

TP — nuarHocTuyeckasi pabora;
JIP — maboparopHast pabora;

aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:

[IMarHOCTUYeCKasi pabora;
naboparopHas pabora;
JIOMallHee 3aJaHue;
cobecenoBaHue.

IIpomMesKyTouHasi arTecTanusi IPOBOAXUTCS B opMax:

9K3aMeH;

IuddepeHIMPOBaHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. I1. Bacunees, B. M. Kyzpssues, B. A. Ky3Her0B. . OCHOBbI TEOPUU U PaCuéTa >XKUKOCTHBIX
pakeTHbIX ABUrarteseit. M.: Boici. mik., 1983, 88 k3.

2. A.TI. Bacunwes, B. M. Kynpsieues, B. A. Ky3HewioB. . OCHOBBI TeOpUY U PacuéTa XUJKOCTHBIX
pakeTHBIX ABUrartesieit. M.: Boict. 1mik., 1993, 46 3k3.

3. B. U. Epmonaes. . CnytHHKOBas riatdopma "Pecype-IK". CIT6.BI'TY "BOEHMEX" um. [I. ®.
YctuHOBa, 2018, 351. pec.

4. B. 1. Epmonaes. . /IpuratenbHble YCTaHOBKM KOCMUUECKHUX JleTaTe/bHbIX armnaparos. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2016, 205 3Kk3.

5. B. U. Epmonaes. . [IBurare/ibHble YCTaHOBKM KOCMUYECKUX JIeTaTeMbHbBIX anmaparos. CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2016, 1. pec.

6. JI. A. KBacuukos, JI. A. Jlatoimes, H. H. TTonomapéB-CrernHoi. . Teopusi ¥ pacuéT 3HeproCUIOBBIX
YCTAaHOBOK KOCMMYECKUX JleTaTe/IbHbIX annaparoB. M.: U3n-so MAMU, 2001, 19 5ks.

7. M. B. lobpoBonbckuil. . KugkocTHble pakeTHele ABurarenn. OCHOBBI poekTupoBanusi. M.: M31-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

8. H. K. Marsees, A. A. CeMéHOB. . YcrpoiictBo apuraresns P/I-119. CII6.BT'TY "BOEHMEX" um. []. ®.
Ycrtunoga, 2020, 3. pec.

9. H. K. MarBees, A. A. CeMEHOB. . YcTpoiicTBo gsurareneii PI-114 u PO-115. CI16.BI'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2021, 371. pec.

10. O. H. ®aBopckuii, B. B. @umroir, E. Y. fAHTOBCKMIA. . OCHOBBI TEOPUHM KOCMUYECKUX

3JIEKTPOPEeaKTUBHBIX [JBUraTeIbHbIX yCTaHOBOK. M.: Bricias mkosa, 1978, 10 3ks.

5.2. JlononHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:

1. A. A. Kynangus, C. B. Tumaiues, B. I1. VIBaHOB. . DHepreTuueckue CUCTeMbl KOCMAYECKHX arllaparoB.
M.: MawurHocTpoeHue, 1979, 1 3k3.

2. C. . I'pummwmn, JI. B. Jleckos, H. I1. Ko3/10B. . D/eKTprueckre pakeTHbIe JBUratenu. M.:
MammHocTpoenue, 1975, 1 3k3.

5.3. [lepuoguueckue U3gaHus:
He Tpe0yroTCsl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUSI TUCIIUTUINHBI, 3/IEKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlanb;

2. https://urait.ru/ — I'naBHas — Ob6pa3oBarenbHas miatdopma FOpaiiT. 15 By30B 1 CCy30B.;

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

CoBpeMeHHbIe TPOQecCHOHaIBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAaHUH.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHGbOPMaIMOHHBIN TIOPTal TEXHUYECKOTO peryvpoBaHusi: HopMel, ipaBuia, CTaHAApThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM reHepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIiioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.
5.5. IIporpaMMHOe obecrieueHue:

1. Mathcad Education - University Edition Term.

9



5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.

10



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. Mathcad Education - University Edition Term.

6.3. J/TabopaTopHbIe 3aHATHA:
1. Mathcad Education - University Edition Term.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
ABUT'ATE/IBHBIE Y CTAHOBKI

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa [IBUTATEJIBHBIE YCTAHOBKMUM sBnsieTcss JUCLUMIUIMHON YacTd, ¢opMupyeMoii
yYacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaeieHuio 24.05.01
IpoexmuposaHue, npou3800cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUuecKux Komnaexkcos. JAncLuruiiHa
peanusyercsi Ha (Qakynerete A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadeapoit A3 KOCMUYECKUE ATITTAPATHI 1 IBUTATEJIN.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-1/23.1 crocobHOCTh MPOEKTHPOBaTh, KOHCTPYMPOBAaTh M COTMPOBOXK/ATh HA BCEX 3Tarax >KU3HEHHOTO
LIMKJ/Ia KOCMUUeCKUe araparbl, KOCMUYeCKre CUCTeMBl M UX COCTaBHbIe YaCTHU.

CojiepkaHue JUCLIMTIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBS3aHHBIX C YCTPOWMCTBOM, (YHKI[MOHUDOBaHUEM U
OCHOBaMH TIPOEKTHPOBaHUS [IBUTATEbHBIX YCTAHOBOK KOCMUYECKHX JIeTaTe/IbHBIX allllapaToB pa3IAYHbIX
TUTIOB.

[IporpamMmoii JUCLIUITIMHLI TTPelyCMOTPEHBI CJle/IyIollyie BUABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
e JIOMalllHee 33/laHue;
¢ cobecenoBanue.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e SK3aMeH;
e uddepeHMPOBAHHBIN 3a4erT.

OO01jas  TPy/I0EMKOCTb OCBOEHHSI AUCLUIUIMHBI COocTaBiseT 8 3.e., 288 u. TIporpaMMoM AUCIUITHHBI

TIpelyCMOTPEHbI JIEKI[UOHHBIe 3aHATHS (34 4.), TpakThdeckue 3aHsATHs (51 4.), 1abopatopHkIii MpakTUKyM (17
4.), camocTosTebHast paboTa ctyaeHTa (186 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
JBUI'ATEJ/IBHBIE YCTAHOBKHA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpyZ0eMKOCTb OCBOEHUS JUCLIMIUIMHEI cocTaBgeT 288 u., u3 Hux 102 4. ayJUTOPHBIX 3aHATUH, U 186
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Paspen 1. IlHeBMoruapaBInuecKue CUCTEMbI XXUAKOCTHBIX PaKeTHbBIX ABUraTe/IbHBIX YCTAHOBOK
(OKPOY).

A. TI. Bacunees, B. M. Kynpsieues, B. A.
KysneroB. . OCHOBEI TeOpUM U pacuéTa
JKUJJKOCTHBIX PaKeTHBIX JBUrateseii: M.: Beiciil.
LK., 1983 (13)

H. K. MargeesB, A. A. CeMEHOB. . YCTPONUCTBO
peuraresns PI-119: CII6.6I'TY "BOEHMEX" um.
. ®. YcruHoga, 2020 (1-3)

B. U. EpmoriaeB. . CiyTHUKOBasI riaTgopma

ITpopaboTka yueOHOr0 MaTepuara C "Pecypc-K": CII6.BT'TY "BOEHMEX" um. [I.
WCII0/Ib30BaHUEM JIUTePaTyphl U ®. YcruHoBa, 2018 (4) 36
KOHCITeKTa, TIO/ITOTOBKA K ylabopatopHbiM | B. U. EpMoraes. . [IBuraresibHble YCTaHOBKU
paboTam KOCMUYECKUX JleTaTe/IbHbIX anraparoB:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
2016 (3)

M. B. To6poBoibcKuii. . JKUAKOCTHBIE PAKETHbIE
asurarenv. OCHOBBI NpOeKTUpPOBaHus: M.: 13a-Bo
MI'TY um. H. 3. baymana, 2016 (6,8-9)

H. K. Margees, A. A. CeMEHOB. . YCTPONUCTBO
peurareneit P1-114 u PI-115: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2021 (1-3)

Wroro o pasgeny 1 36
Paspen 2. Pacuer napamerpos XKPY.

B. U. Epmoraes. . /IBurarenbHble YCTAHOBKU
KOCMMWYEeCKUX JIeTaTe/IbHbIX allapaToB:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB,,

ITpopaboTka yue6HOr0 MaTepuara c 2016 (3)

WCII0/Ib30BaHKEM JIUTepaTyphbl U M. B. lo6poBonbckuid. . )KUIKOCTHBIE PaKeTHBIE
KOHCIeKTa. BbIroHeHWe JoMalllHero apurarenv. OCHOBBI NpOeKTUpoBaHus: M.: M3a-Bo 26
3a/laHus, TIOATOTOBKA K 3all[UTe MI'TY um. H. D. baymana, 2016 (6,8-9)

JOMalIITHeTo 3aJlaHus A.TI. Bacunses, B. M. KyzapsiBues, B. A.

KysHenos. . OCHOBBI TeOpuY U pacuéra
JKUZKOCTHBIX PaKeTHBIX JBurareneii: M.: Beici.
K., 1983 (13-17)

Wrtoro no pasgeny 2 26
Pazgen 3. Kamepsi XKP/.
ITpopaboTka yuebHOro Marepuaa ¢ M. B. lo6poBosbckuid. . JKUIKOCTHBIE PaKETHBIE 12
WCII0/Tb30BaHUEM JIUTEPATyPhl U neuratend. OCHOBBI POeKTUPOBaHusi: M.: M37-Bo
KoHcrekTa. [ToaroToBka K MI'TY um. H. D. baymana, 2016 (4-5)
cobece10BaHUIO. B. . Epmoraes. . CiyTHUKOBas riatopma
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"Pecypc-JK": CII6.BT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2018 (4)

H. K. Margees, A. A. CeMEHOB. . YCTPONUCTBO
peurareneit P1-114 u PI-115: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2021 (1-3)
A.TI. Bacunwes, B. M. Kyzpsieijes, B. A.
KysHenos. . OCHOBBI TeOpuY U pacuéra
>KUJKOCTHBIX paKeTHbIX JBuUrarteseii: M.: Brici.
k., 1983 (8-12)

H. K. Margees, A. A. CeMEHOB. . YCTPONUCTBO
peuraresns PO-119: CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunoga, 2020 (1-3)

B. U. Epmonaes. . [IBurartesnibHble yCTaHOBKU
KOCMUUYEeCKHUX JIeTaTe/IbHbIX aliapaToB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (3)

Wroro no pasgeny 3

12

Pa3pen 4.

Typ0OoHacocHbie arperarbl JKP/I.

ITpopaboTka yueOHOr0 MaTepuara c
WCII0/Tb30BaHUEM JIUTEePaTyphl U
KoHcrekTa. [ToAroToBKa K
cobecei0BaHMUIO.

M. B. lo6poBonbckuid. . JKUIKOCTHBIE PaKETHBIE
napurareny. OCHOBBI NpOeKTUpoBaHus: M.: M3a-Bo
MI'TY um. H. D. baymana, 2016 (6-8)

H. K. MargeesB, A. A. CeMEHOB. . YCTPOWUCTBO
asurareneit PI1-114 u PII-115: CITI6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2021 (1-3)
B. . Epmonaes. . [IBuraTtenbHble yCTaHOBKU
KOCMUYECKUX JleTaTe/IbHbIX amnrapaToB:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHUHOR,,
2016 (3)

A. II. Bacunees, B. M. Kyzapsieries, B. A.
Ky3HenoB. . OCHOBBI TeOpUY U pacuéTta
>KUJKOCTHBIX paKeTHBIX JBUratesieit: M.: Beicii.
k., 1993 (14)

H. K. MarBees, A. A. CeMEHOB. . YCTPOUCTBO
neurarens PI1-119: CII6.BT'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2020 (1-3)

19

Wtoro no pa3peny 4

19

Paspen 5. Di1eKTpopakeTHbIe

ABUI'ATE/IN U IBUrdT€/IbHbIE€ YCTAHOBKH Ha UX OCHOBE.

ITpopaboTka yue6HOrO MaTepuara c
UCII0/Tb30BaHUEM JTUTEPATYPhI U
KOHCIIEKTa.

JI. A. KBacHukoB, JI. A. Jlateiues, H. H.
[ToHomapé-CrenHoii. . Teopus 1 pacuét
9HEProCUIOBBIX YCTAaHOBOK KOCMUYECKUX
JieTaTe/lbHBIX anmnapatoB: M.: M3a-so MAU, 2001
(1, 2, 15, 19-22)

B. . Epmonaes. . [IBuraresnbHble yCTaHOBKU
KOCMUUYEeCKHUX JIeTaTe/IbHbIX alapaToB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa,
2016 (1, 5)

C. [. I'puiuun, JI. B. Jleckos, H. I1. Ko3nos. .
OneKTpUYeCcKUe pakeTHble ABurarenu: M.:
MarmmHocTpoenue, 1975 (1-2)

O. H. ®aBopckuii, B. B. ®umroiir, E. 1.
SnToBCKUU. . OCHOBBI TEOPUU KOCMUYECKUX
3/IeKTPOPeaKTUBHBIX [IBUraTe/IbHbIX YCTAaHOBOK:
M.: Beiciuas mikona, 1978 (1, 3, 5)

A. A. KynanguH, C. B. Tumaiues, B. I1. BaHoB. .
JHepreTuyecKre CUCTEMbI KOCMUYECKUX
anmaparos: M.: MammHoctpoenue, 1979 (1,13)

Wroro no pasgeny 5

Paspen 6. ®usuveckue nporeccel B IP/I.

ITpopaboTka yue6GHOT0 MaTepuara c
UCII0/Tb30BaHUEM JIUTEPATyphbl U
KOHCITeKTa.

B. U. Epmonaes. . [lBuraresibHble YCTaHOBKU
KOCMMWYeCKUX JIeTaTe/IbHbIX alraparos:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2016 (5)

14

15
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JI. A. KBacHukoB, JI. A. JlaTteiues, H. H.

ITonomapé-CrenHoli. . Teopus 1 pacuét

SHEProCUIOBbIX YCTAHOBOK KOCMHUUECKHX

JieTaTelbHBIX anmnapatoB: M.: M3a-so MAU, 2001
(1-2, 15, 19-22)

C. [. I'puiuun, JI. B. Jleckos, H. I1. Ko3nos. .
OJIeKTprUYeCKue pakeTHble fBurarenu: M.:
MammHocTtpoenue, 1975 (1-2)

O. H. ®aropckuii, B. B. ®umroiir, E. 1.
SAnToBCKUU. . OCHOBBI TEOPUM KOCMUYECKUX
3/IeKTPOPeaKTUBHBIX [IBUraTe/IbHbIX YCTAaHOBOK:
M.: Beicmas mkona, 1978 (1, 3, 5)

Urtoro no pa3peny 6

15

Pa3pen 7.

J/IeKTpocTaTu4yecKue ABUraTeiy.

ITpopaboTka yueOHOr0 MaTepuara c
HCIT0/Tb30BaHUeM JIUTEPATyPhbl U
KOHCITeKTa

BrirosiHeHue AoMalllHero 3aJaHusl.
[ToaroToBKa K 3aIlUTe JOMAIITHEro
3a/1aHus

B. U. EpMmonaes. . [IBuraresibHble yCTaHOBKU
KOCMHYeCKUX JleTaTe/IbHbIX anraparos:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (5)

A. A. Kynanaus, C. B. Tumarues, B. I1. 1BaHoB. .
OHepreTuyecKre CUCTeMbl KOCMAYeCKUX
armaparoB: M.: MammHocTpoenue, 1979 (12)
C. [. I'pyiunn, JI. B. Jleckos, H. I1. Ko3nos. .
J/eKTpUUueCKUe pakeTHble ABurarenu: M.:
MaumHoctpoenue, 1975 (2-5)

JI. A. KBacHukos, JI. A. Jlateiues, H. H.
[ToHomapés-CrenHoii. . Teopusi 1 pacuét
5HEepPrOCUJIOBBIX YCTaHOBOK KOCMUYeCKUX
JieTaTe/lbHBIX arnmnapatoB: M.: M3a-s0 MAU, 2001
(15, 18-22)

O. H. ®aropckuii, B. B. ®umroiir, E. 1.
SAnToBCKUM. . OCHOBBI TEOPUM KOCMHUECKHUX
3/1eKTPOPeaKTHUBHBIX [IBUTaTe/IbHBIX YCTaHOBOK:

M.: Beicias 1mikosna, 1978 (3)

30

20

Uroro no paspeny 7

50

Paspen 8. dyiekTporepmuyeckue J

BUr'dTe/IH, 3/IEKTPOMArHUTHbIE€ U UMITy/IbCHbI€ JBUI'dTe/IHN.

ITpopaboTka yueOHOrO MaTepuara C
HCIT0/Tb30BaHUEM JIUTEPATyPhI U
KOHCITEKTa

B. . Epmonaes. . [IBuraresibHble yCTaHOBKU
KOCMUYEeCKUX JIeTaTe/IbHbIX aliapaToB:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB,,
2016 (5)

O. H. ®aropckuii, B. B. ®umroiir, E. 1.
SIaToBCKMi. . OCHOBBI TEOPUM KOCMUUECKUX
371eKTPOpeaKTUBHBIX [IBUTaTe/IbHbIX YCTaHOBOK:
M.: Beiciiast mkosma, 1978 (3)

A. A. Kynangus, C. B. Tumawues, B. 1. IBaHoB. .

BrirosiHeHue A0MalllHero 3aJaHusl.
[ToaroToBKa K 3aIlUTe JOMAIITHEro
3a/1aHus

OHepreTuyeckre CUCTEMbI KOCMAYECKUX
anmnaparos: M.: MamuHocTpoenue, 1979 (11)
C. [. I'puiuun, JI. B. Jleckos, H. I1. Ko3nos. .

OneKTpUYeCcKUe pakeTHble ABurarenu: M.:
MainvHoctpoenue, 1975 (4, 6)

JI. A. KBacHukoB, JI. A. Jlatemes, H. H.

IToHomapé-CrenHoii. . Teopus 1 pacuét

SHEpProCU/IOBBIX YCTAHOBOK KOCMUYECKUX

JieTaTeNlbHBIX anmnapatoB: M.: M3a-s0 MAU, 2001
(15, 17)

10

10

Wroro no pa3geny 8

20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JBUI'ATEJ/IBHBIE YCTAHOBKHA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

¢ jyabopaTopHasi paboTa;

e /IOMallIHee 3a/laHue;

e cobecenoBanue;

* JK3aMeH;

e uddepeHPOBAHHBIN 3a4eT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

JTa6oparopHas pa6ora

Tematurka 1abopaTopHO¥ paboThI - MCC/IeA0BaHKUe THEBMOTHUPABINYECKIX CUCTEM JIBUTATeTbHbIX
yCTaHOBOK. 3aiura 1abopaTopHoii paboThl MPOXOAUT B (hOpMe OTBETOB CTY/leHTa Ha TPY BOIpoca
nperiofanaresisi. MakcuMasbHOe Ko/MuecTBo 6auioB 3a 3amuTy aaboparopHoii pabotsl — 100. OcHOBaHUSMU
JJIs1 CHIDKeHMsI KoJIM4yecTBa 0asioB sSIB/ISIOTCS:
— He0o/IbIIIMe TIOTPeIIHOCTY B OTBETE Ha OJMH U3 TPeX BOINpOCoB — 5-10 6anos;
— HETIONHBIN OTBET Ha OfIUH U3 TpeX BompocoB — 10-20 6anos;
— Hey/IOBJIeTBOPUTE/BHBIM OTBET Ha OJJUH U3 Tpex BorpocoB — 20-40 6asios.
JlaboparopHast paboTa 3aunThIBaeTCsi Ipy Habope CTyAeHTOM He MeHee 61 Gasuia.
KoHTpombHbIe BONPOCHI 7151 3aLUThI TabopaTopHO# paboTel pa3Mmeltienbl B Y MK AuCHUTIIMHEL

JlomaiHee 3a/janne

OTueTsl M0 AOMaIlIHEMY 3a/|aHUIO TIPeCTaB/sIeTCsl Ha JiucTax ¢popmara A4 B COOTBETCTBHU C
tpeboBanusmu 'OCT. CTyaeHT JOMyCKaeTcs K 3aljuTe 3ajaHusl, eC/IM B PellieHNH OTCYTCTBYIOT OLIHOKH.
3arura rpoxXoAUT B JOpMe OTBETOB CTYZieHTa Ha TPU BoMpoca Mperno/aBarens. MakcuManbHOe KOJTM4eCTBO
0as1710B 3a OfIHO MpakThuecKoe 3aganue — 100. OCHOBAHUSAMU /ISl CHHDKEHHS KOJIMUeCTBa 0aslyIOB SIBJISTIOTCS:
— MOrpeIHoCTH B opopmieHrn oTueta — 5-10 6aios;
— HebOo/TbIIIMe MOTPEITHOCTH B OTBETE HA OfIVH U3 TPEX BOMPOCOB — 5-10 6a/ioB.;
— HeroJTHBIN OTBET Ha OZIMH U3 TpeX BompocoB — 10-20 6anos;
— HeyZIOB/IeTBOPUTEJTbHBIN OTBET Ha OIUH U3 TpeX BOMpocoB — 20-40 6asuios.
IomariiHee 3afjaHuye 3a4MTBIBAETCS ITPU HAaOOpe CTyAeHTOM He MeHee 61 Garia.
TemaTuKa ZjOMallIHUX 3a/laHKi - PacueT OCHOBHBIX MTapaMeTpOB JABUraTe/bHbIX YCTAaHOBOK PA3/IMUHbIX TUIIOB U
UX 371eMeHTOB. VICXOiHbIe JaHHbIe U COAepyKaHKe TOMallHero 3aaHus pa3Mellenbl B Y MK AvCHUIIIMHEL.

Co0eceoBanue

CobecenoBaHue pe/TioyiaraeT yCTHOe 00CyX/jeHre TeMbI U3 COCTaBa MPOU/IeHHOT0 MaTepuaa co
cTygeHToM. KputepreM BBICTaB/IeHUS 3aueTa 3a JaHHOe KOHTPOJIbHOE MePOTIPUSATHE CIYXKUT ITPaMOTHBIH
pa3BepHYTHIN OTBET CTy/JEHTaA.
CIUCOK BOTPOCOB [ijis cobeceioBaHus pa3meliieH B YMK AUCIUIIUHBL

JK3aMeH
K 3K3amMeHy AOMyCKaloTCs CTyAeHTBI, IIOJTyUHBIIINE 3aueT 3a BCe KOHTPOJIbHbIE MEPOTIPUSITHS,
TpelyCMOTpeHHbIe paboueil TporpaMMoii. DK3aMeH ITPOXOAUT B JOpMe TTMCbMeHHBIX OTBETOB
CTY/IeHTOB Ha /JBa BOMPOCa FK3aMeHAL[IOHHOTO OueTa C MoCc/IeyoM YCTHBIM 00CY>KI€HHeM U OTBETOM Ha
JIOTIO/THHTe/TbHBIEe BOTIPOCHL. MakcrumassHoe kKodyecTBo 6auios 100.
OcCHOBaHUSIMU JIJTsI CHYDKEHHS KOJTMUeCTBa 6aioB siBISFOTCS:
— He0oIbIIIMe MOTPEITHOCTH B OTBETE Ha OfIVH U3 ABYX BOMPOCOB — 5-10 6anos;
— HETIO/NHBIN OTBET Ha O/IMH U3 IByX BOMPOCOB — 15-30 6asioB;
— HEY/I0BJIETBOPUTEILHBIN OTBET Ha OJJUH U3 [IBYX BOMPOCOB — 41 6as.
OrneHku:
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— «OTIMYHO» — 86-100 6a/1/10B:

— «xoporo» — 71-85 6asos;

— «yzoBaeTBopUTENEHO» — 60-70 Harios.

— «Hey/IOBJIETBOPUTETbHO» —MeHee 60 6asoB.

CnucoK 3K3amMeHalMOHHBIX BOMIPOCOB pa3MelleH B Y MK AuCHUTIIMHBL

JuddepennupoBaHHbIii 3aueT
K muddepeniiipoBaHHOMY 3aueTy JOMYyCKalOTCS CTYAEHThI, TOJyUMBIIIMe 3aueT 3a BCe KOHTPOJIbHbIe
MepOTIpUSTHS, TIPeJyCMOTpeHHbIe paboueii porpaMMoit. JuddepeHIIMpOBaHHLIN 3aueT MPOXOAUT B (hopme
MUCbMEHHBIX OTBETOB CTY/IEHTOB Ha /IBa BOMpoca OusieTa ¢ noc/ie[yoiiuM YCTHBIM 00CYK/IeHHEM W OTBETOM
Ha JIOTIO/THUTe/IbHbIe BOMIPOChl. MakcuMasbHOe KomdecTBo Oasios 100.
OCHOBaHUSIMU JIJTsI CHYDKEHHUS KOJTMUEeCTBa 0aiioB sIB/SFOTCS:
— HebOo/IbIIINe MOTPEITHOCTH B OTBETE Ha OfIUH U3 JIByX BOMPOCOB — 5-10 6aios;
— HeTIONHBIN OTBET Ha OfIMH 13 ABYX BONpocoB — 15-30 6asos;
— Hey/IOB/IeTBOPUTE/IbHBIN OTBET Ha O/IUH M3 IBYX BOMPOCOB — 41 bas.
O1ieHKu:
— «OT/IMYHO» — 86-100 GasnioB:
— «XopoIio» — 71-85 6asos;
— «yZHOBeTBOPUTENEHO» — 60-70 6anios..
— «He 3auTeHO» —MeHee 60 6asoB.
CnucoK BOTMIPOCOB K 3a4eTy pa3MellleH B Y MK AUCLUTIIMHEI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTOpHBIE 3aHATHS B w X «
KOHTaKTHO# hopme g E* - E
[
iz BI | =X
T A = o T K
& = v =i s g < 6
& o |HaumeHoBaHHe pa3je/ioB U E o = E AR == & E oNe)
Q E JUJAKTHUECKHX eJNHMI] g E E. g = E E E E X E B
S 2|2 5% E8|2¢| 7 | &%
(=] c «® ~l @)
s B | & O & > <
= = ] = T
N4 =
S =
= ®)
Pazpen 1.
ITneBMoOruapasiInyecKue TaBonaropHas
4 8 |cucTeMbI JKUAKOCTHBIX 57 | 21 4 17 0 36 14 g 60T§
PaKeTHBIX ABUTraTe/IbHbIX p
ycraHoBok (KPAY).
4 8 Paspen 2. Pacuer 43 | 17 4 0 13 26 12 Jomarnee
napametrpos JKPIY. 3a/jlaHue
4 8 |Pa3pen 3. Kamepsi JXKP/]I. 20 8 4 0 4 12 12 CobecenoBaHue
4 8 Paspen 4. TypGonacocuie 24 5 5 0 0 19 12 |CobecemoraHnue
arperartsl XKP/I.
Bcero 3a 8 cemecTp 144 | 51 | 17 17 17 93 50
Pazpen 5.
JJIeKTpOpaKeTHbIe Tomammee
5 9 |aBUrarenu u 14 6 2 0 4 8 12 SaLAHITE
JABUrare/bHbIe YCTAHOBKH A
Ha UX OCHOBe.
5 9 Paspen 6. ®usuyeckue 23 8 7 0 6 15 12 Homarinee
npoueccsl B JP/I. 3a/laHue
Paspen 7. Tomammee
5 9 |JnekTpocTrarnueckue 72 | 22 8 0 14 50 14 SaLAHIE
JABUraTesy. A
Pazpen 8.
JJIeKTpOTepMHUYeCKHe Tomammee
5 9 |aBuraresu, 35 | 15 5 0 10 20 12 Sa/IAHIe
/IeKTPOMarHUTHbBIE U an
UMIy/IbCHbIE ABUTraTe/Id.
Bcero 3a 9 cemecTp 144 | 51 | 17 0 34 93 50
Bcero no guciuuinHe 288 | 102 | 34 17 51 186 100
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Kputepuu oneHuBaHus

IICK-1/23.1

Ne 1
Ne 2

Ne 3
Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbl omkpbimoz20 muna:

OcHoBHbIM f0cTOMHCTBOM JKP]I € mOKUraHueM reHepaToOpHOIO rasa siB/IseTcs....

JKP]I c BLITECHUTE/ILHOM CUCTEMOM I0Z[auM TOI/IMBaA 00/1alaeT MPeUMYIIeCTBOM B Macce
npu 3HAYEHUSIX CyMMapHOTrO UMITY/IbCa TACH.

YnenbHbIA UMITYJIBC TATH — 3TO OTHOLIEHHe TITH

[MosicHYTe IPUHIIUITBI BBIOOPA MPOEKTHOTO 3HAYeHUs YAeTbHOTO UMITY/IbCa
3/IeKTPOPAKeTHOM [IBUTaTe/TbHOU yCTaHOBKH.

B uemM COCTOUT OCHOBHOE OT/IMUKe MaHEBPOB C MapIleBOit 3/IeKTPOPAKeTHOM
JIBUTaTe/IbHOM yCTAaHOBKOM OT MaHEBPOB C XMMHUECKUMH PAKeTHBIMH [[BUTaTe/ISIMH
OOJIBLIION TATU?

B MeTa10koMII03UTHBIX 6akax CHCTeMbl XpaHeHusi pabouero Tesia MeTaiIndeCKUi
JieliHep NIpUMeHSIeTCs [iisl. ..

Jpo3usi YCKOPSIOIIero 371eKTPofia MOHHO-ONITUYeCKOM CHCTeMbI BbI3BaHa. ..

OOBsICHUTE TIPEUMYIIECTBO Pa3psiIHON KaMepbl MOHHOTO JBUTATE S C
BBICOKOYACTOTHBIM Pa3psi/ioM Tepeji KaMepoi C pa3psi/ioM MOCTOSHHOTO TOKa

Maccy pabouero Tena, kotopasi Heobxof¥Ma [J1s1 BBITIOTIHEHUS] MaHeBpa,
XapaKTepHU3YIOIlerocs 3aTpaTaMu XapakTepUCTHYeCKOH CKOPOCTH, KOCMHUYEeCKUM
armaparoM C 3aZldaHHOM CTapTOBOM MacCOM, OCHALLEHHOTO ABUTaTe/lbHON YCTAaHOBKOU C
3a/laHHBIM yZe/bHBIM UMITY/IbCOM, MO)KHO BBIYMC/IUTE C TIOMOILBI0 JOPMYJIEL. . ..

SddekTrBHOCTL pabouero mporiecca ra3opaspsifHON KaMepbl MOKHO
0XapaKTepH30Barh. ..

- YienbHBIM UMITY/IECOM
- LleHoii noHa
- Pa3pgHbIM TOKOM

- PaspsigHbIM HarnpsokeHreM
Bonpocbl 3akpblimozo muna:

Kakoti Byl reHepaTOpPHOTO ra3a Liejiecoo0pa3Ho UCIo/b30Bath B JKPIY 6Ge3 moxkuranust
reHepaTopHOro rasa?

- OKHC/IUTeTLHBIN
- BOCCTaHOBUTE/IbHBIN
- HeUTpanbHBIN

BOCCTaHOBUTEJIbHBIN WM OKACIATENbHBINA
Kakue rnapameTpsl reHepaTOpHOTO Ta3a ONpeZesioT MOIHOCTb Typounsl XKPI?

- pacxofi, TeMIieparypa Ha BXofie B TypOWHY, ra3oBasi IOCTOSTHHAs

- pacxof, fiaB/ieHre Ha BXo/ie B TypOvHY, TeMriepaTtypa Ha BXoJe B TypOuHY, ra3oBast
MOCTOSIHHAS

- pacxop, Temrieparypa Ha BXo/ie B TypOHHY, ra30Basi IOCTOsIHHasI, TIepernaz JaBleHui Ha
TypOuHe

- pacxof, TeMriepatypa Ha BXozie B TypOuHy, ra3oBast IOCTOsSIHHasI, laB/leHre Ha BBIXOZie
u3 TypbuHe

OcHoBHasi ripyuurHa 60JIBIIOro pacxoja reHeparopHoro rasa B JKPIY ¢ goxuraHuem
reHepaTOpPHOro rasa

- OOTIO/THHUTEJ/IbHBIE TI0TE€PU AdaB/IeHHS B I'a30BO/e

- MaJiblii Tiepenazi AaBlIeHU Ha TypOrHe
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-HU3Kasl TeMIiepaTypa reHepaTOpHOro rasa

- HeOOXOMMOCTD Ta3u(UKAL[UK TOTUTUBA Tiepe]] rojadyeii B KaMepy
Ne 4 B voHHBIX ABUTaTesIsIX UCTIO/Ib3YeTCs. ..

- MarnuroriasMojiiHaMHUYeCcKoe YCKopeHre pabouero Tesna
- DneKTpoCcTaTUYeCcKoe yCKopeHue pabouero Tesa
- TernoBoe yckopeHue pabouero Temna

- DNIeKTPOMarHMTHOe yCKopeHre paboyero tesa
Ne 5 K ksaccy xonnoBCcKUx (MOHHO-XOJITIOBCKUX) IBUTaTesieid OTHOCSTCS. . .

- CraLoHapHble My1a3MeHHbIe ABUTaTeln
- NloHHbIe BUTaTEM
- TopueBble X0/I/IOBCKUME [JBUrATeTN

- TopueBble CUNIBHOTOUHBIE ABUraTe/IN
Ne 6 B 271eKTpoyTOBBIX JBUTaTe/sIX Mpeobiazaer. ...

- MarHuroria3MoZitHaMU4Yeckoe YCKOpeHHe pabouero Tena
- DNIeKTpPOCTaTHUeCKoe yCKopeHre pabodero tesa
- TeroBOe yckopeHue pabouero Tesa

- DNIeKTPOMarHMTHOe yCKopeHre pabodero tesa

Ne 7 OTHol1leHre 371eKTpUUeCKOM MOIITHOCTH 3/71eKTPOPAKeTHOTO IBUraTesis K ero Tsire
Ha3bIBaeTCH. ..

- Lena tsaru
- YienbHbIN UMITYJIbC
- KIIA

- Ilena nona
Ne 8 OddekTBHOCTL paboyero nporecca ra3opaspsiiHOi KaMepbl MOKHO
0XapaKTepu30BaTh. ..

- YiiebHBIM UMITY/IbCOM
- LleHoti noHa
- Pa3psigHbIM TOKOM

- Pa3psiiHbIM HarpspkeHreM

Ne 9 Insa poctkenus Beicokoro KIT/T aTomHast (Mo/IeKy/sipHas Macca) pabouero Tena B
3JIEKTPOCTAaTUUECKOM JIBUTaTesIe [O/KHA ObITh. ..

- Kak MokHO O0J1ee HU3KOM
- Kak MoxHO O0Jj1ee BLICOKOH

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

Ne 10 PaguanbHast cocTaBsolasi MArHUTHOM UHAYKIMM B pa3psiaHoi kamepe CIT/I
JO/DKHA. ..

- Hapacrarts K cpe3y pa3psiiHOM KaMepsl

- YMeHbIIaThCsl K Cpe3y pa3psiiHOi KaMephl
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- MomkHa ObITH MOCTOSIHHOM (HO HEHY/IEBOM) 110 JIJTHHE pa3psi/THON KaMephbl

- DomkHa ObITE MaKCMMaTbHO O/TM3KOM K HYJTIO 110 BCEH J/TMHe pa3psi[HO KaMephbl
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