





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OU33NYECKUE OCHOBBI ITY CKA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

YK-2 — criocobHOCTh ompeziensiTe KPyr 3afad B paMKaX MOCTaB/AeHHOW Lie/IM M BLIOMpPAThb ONTHMAsbHbIe
CTI0COOBI UX pelleHus], UCX0s U3 AeHCTBYIOINX MTPABOBBIX HOPM, MMEOLIUXCS PeCYPCOB 1 OTpPaHUYeHHM

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
YK-2

3HAHUS:

* Ha YpOBHe TpeJCTaBlIeHUM 3HAThb O (U3NYECKMX OCHOBAxX TOCTPOEHUs] CTAPTOBLIX CHUCTEM, POJH U
MecCTe Ta30JUHAaMHUEeCKNX pacyeToB B OOI[EM KOMILIEKCe WH)KeHEPHBIX PacueToOB CHUCTEM CTapTa, THUIIOBbIE
ra3ofiliHaMuuecKre CXeMbl CTapTa;

* Ha YPOBHE BOCITPOM3Be/IeHUs 3HaTh YC/IOBHS 3allycKa M3eINi B 3aBUCUMOCTH OT ra3oJuHaMU4eCKoi
CXeMbl CTapTa, KOHCTPYKTHUBHbIE U KOMITOHOBOUYHBIE PellleHHsI OCHOBHBIX /IEeMEHTOB KOHCTPYKI[UHM CTapTOBOTO
KOMITIEKCa, COCTABJISIOIUX Ta30[HHAMUUYECKYH) CXeMY;

* Ha YpOBHe TMOHMMaHUs 3HaTh (PM3MUECKHe TMPOLIeCChl, MPOUCXOASAIIVE TIPU 3allyCKe W3[e/ui, Tpu
pa3NUYHbIX Ta30JUHaMHUYecKMX CxeMaX CTapTa, aHaJMTHUUeCKWe W YHUC/IeHHble METOAbl MX pelLleHUs,
0COOEHHOCTY Harpy>KeHUsI THUITOBBIX 3/IeMEHTOB KOHCTPYKLIMH B YCIOBUSIX CTapTa;

YMeHUs:

* TeopeTUYeCKHe: YCBOEHHe TPHUHLIMIA [eHCTBUS U (PU3NUeCKUX OCHOB TIPOTEKAIOIINX TPHU ITyCKe
TPOL[eCCOB, 3HAHWE TIPUHIUMNHNATBHBIX Ta30[MHAMHIUeCKUX CXeM CTapTOBBIX KOMIT/IEKCOB;

* MpaKTUUeCKHe: UCII0/b30BaHNe M3yUeHHBIX METO[0B pacueTa ra3ofiiHaMHYeCcKHX MpoLeCCOB CTapTa
JI71S pellieHUs NPUK/IaZHbIX 3a/iad TPOeKTUPOBAHKS CTAPTOBBIX KOMILJIEKCOB;

HaBbIKU:

* 3HaHHWE OCHOBHBIX TPUHLIMITMA/BHBIX CXeM CTapTOBBbIX KOMILIEKCOB DPA3/IMUHOTO Ha3HaueHWs, UX
CpaBHUTe/IbHbIE XaPAKTePUCTUKU U yCJIOBUSI IPUMEHEHMS;

* orpefiesieHNe TapaMeTPOB CTPYWHBIX TeUeHWM /i Pa3/IMUHBIX YCIOBUN MCTEUEeHHs M OKa3biBaeMble
Harpys3kH Ha 3/1eMeHTbl KOHCTPYKLJUM CTapTOBBIX KOMILJIEKCOB;

* aHanM3a UX pe3y/bTarToB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Huctynmna @U3NUYECKHUE OCHOBBI ITY CKA sBrisieTcs JUCHUTIIMHON YacTH, (hopMHUpyeMou
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 24.03.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ®PU3NKA.

CogeprxaHue AUCLUIUTAHBI SB/IAETCS OCHOBO# 151 ocBoeHust auctuiuine: CTPYVHBIE TEUEHUS,
HEN30BAPNYECKUE CTPYUHBIE TEUEHNS.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa Wu3yueHus JUCLATUTAHBL:
¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI

MaTeMaTU4YeCKOT0 aHa/Iu3a U MO/Ie/TMPOBaHUs, TEOPETUUECKOTO U IKCITIEPUMEHTA/ILHOTO UCC/Ie/JOBAHMS B
rpodeccroHanLHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

BCETO

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIaGopaTopHbIii
MPaKTHKYM

IIpakTHUecKHe
3aHATHSA

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

K-2

Yy

Paspen 1. O6uiasi XapaKTepUCTHKA ra30AMHAMHYECKHX POLeCCOB MPH CTapTe.
T'asopquHaMuyecKue cxemsl crapTa. 1.1. O61ijas XxapakTepucTHKa ra30MHaMH4eCKUX
MPOLIeCCOB MM cTapTe. 1.2. MecTo ¥ 3HaUMMOCTb ra30{MHaMMYeCKHMX PacyeTOB B KOMII/IEKCe
WH)XeHepHbIX MeTof0B pacuyera ITY 1.3. l'asoguHamuueckue cxeMel ctapra s LITTY.

25

10

15

Pazpen 2. ®u3nueckue npouecchl Npu ficreuu cTpyi c IIIITY npu ropsayem
crapre. 2.1. Cxemarn3aijys TedeHHs: Ha OCHOBHbIE CTPYKTYPHBIe 37eMeHThI U 1oobnactu
TeueHust. 2.2. CBoOOAHAs CBepX3BYKOBast Hen3obapuueckas crpysi. 2.3. JI03ByKOBOe TeueHHe
PKEKTUPyeMOro NoToka. 2.4. CMellleHre CBePX3BYKOBOW CTPYH U KEKTHUPYeMOro I0ToKa. 2.5.
Pa3BopoT nortoka Ha rasooTpaxarese. 2.6. TeueH1e BHYTPU ra300TBOASAIIMX KaHA/OB. 2.7.
TenioBoe HarpykeHue 3/1eMeHTOB KOHCTPYKLMH. 2.8. AKyCTHUeCKHe Harpy3k1 Ha pakeTy U
IITY. 2.9. Marematiueckue Mo/e/u IpoLiecCoB B3aUMOZEHCTBUS CTPYH C 3/1e-MeHTaMu
KoHCTpyKUmu IHITY.

58

31

17

14

27

20

Paszpen 3. ®u3nuecKHe 0CHOBBI KaTalny/IbTHPOBAHHS JIeTaTe/IbHbIX allllapaToB.
OcoGeHHOCTH PHMeHeHHs] MHHOMETHOH CXeMbI CTapTa /ISl OABIKHBIX H
CTal[MOHAPHBIX TeXHUYECKHX CpeAcTB. 3.1. XapakrepucTuka Gr3nuecKux MpoLeccoB Npu
MHHOMETHOM CTapTe U3 CTaljuOHAPHOTO TeXHUYeCKOro cpe/icTBa. 3.2. KOHCTpyKTUBHBIE
CxeMbl KaTary/IbTUPOBAHMS [|/1s1 CTAL{IOHAPHBIX TeXHU4YeCKUX cpefcTs. 3.3. 3aumra 1Y
JleTaTe/IbHOTO armapara mpu MHHOMeTHOM cTapte. 3.4. Oco6eHHOCTH pa3MeLleHHsT CTapTOBBIX
Cpe/ICTB Ha JieTaTe/IbHOM anmapare. 3.5. CucTeMa pas/ie/ieHHsi Ha OCHOBe Y/I/TMHEHHOTO
KYMY/IITUBHOTO 3apsijia. 3.6.KOHCTPYKTHUBHbIE pellieHus M0 UCK/IIOUeHHIO [J0ropaHus ra3oB
TTA/[L. 3.7. OcobeHHOCTH PUMEHeH st MUHOMETHOTO CTapTa /15 OJBH)KHBIX TEXHUUECKHX
cpezcTs. 3.8. Koncrpykuus u ycrpoiictso ITA]I.

25

10

10

15

15

Bcero 3a 7 cemecTp

108

51

17

34

57

50

Paspen 4. du3nueckHe npouecchl IpH CTapTe jeTaTe/IbHBIX aNiaparoB U3 KOCMHYeCKHX
CTapTOBbIX KOMILIEKCOB. 4.1. HecTarnoHapHble NpoLiecchl B COTIe MPU BBIXOJe PaKeTHOTO
JABUIraTeJsis Ha OCHOBHOM PEXUM TATU. AsrokonebarebHbIe PeXUMBbI 4.2. HyCKOBI:Ie "
OTpakeHHbIe BOJIHBI. le/l‘-ll/leI, BbI3bIBalOL[He [0siB/IeHHEe BOJIH CKaTUsA U paspekeHus Ha
nocnezyromux ¢asax crapra. Crocobbl CHHKeHHsT YPOBHel BOJHOBOTO BO3/|eHCTBHS Ha
JleTaTe/bHbII anmnapat. Oco6eHHOCTH MPOLIECCOB TPH 3aITyCKe JBUTaTe/IbHbIX YCTaHOBOK
MHOTOCOI/IOBBIX JleTaTe/IbHbIX anmnaparoB. 4.3. Pasa pa3pexeHusl, (paKTOpbI, BIMSIOLIME Ha ee
MPOAO/DKUTEIBHOCTh U UHTeHCUBHOCTb. POPMUPOBaHe BKeKLOHHOIO TeueHus1. 4.4.
Bo3moxxHbIe MeXaHW3MbI, BbI3bIBAIOLIINe BO3AEﬁCTEHe ropsAYrXx ra3oB Ha JIeTaTeIbHbIN
arnmapar 1 criocobbl Tpe/joTBpaLL{eHHs TAKOTO BO3JeHCTBYs. 4.5. YCTaHOB/IeHe TeUeH s B
ras’oxo/ie Np1 CTapTe OJIHOCOIJIOBBIX M MHOTOCOI/IOBBIX JIeTaTe/IbHbIX anraparoB. 30HbI
MaKCHUMaJIbHbIX CU/IOBBIX U TEIJIOBBIX HArPY30K. 4.6. CuoBoe U TerioBoe BOBAEﬁCTBHE Ha
TIOBEPXHOCThb Hy]'IeBOﬁ oTMeTKU. BriusiHue BeTpa U MaHeBPUPOBaHWA J1eTaTe/IbHOTO arrapara.

61

26

13

13

35

25

Paspaen 5. IlynbcanoHHOe BO3JeHCTBHE HA JIeTaTe/IbHBIH anmapar U 31eMeHThI
KOCMHYEeCKOro CTapToBOro KOMIviekca. 5.1. Maremaruueckue XapakTepUuCTUKHA
TNynbCalfMOHHOIO BO3A€I‘/‘ICTBM$L 5.2. MEXBHI/BMH, BBbI3bIBaKOILIlie BOSBHUKHOBEHHUEe
IMy/IbCAalJUOHHBIX HAarpy30K U aKyCTUUeCcKoro usayuenus. 5.3. TUnoBas crieKTpaibHas
TJIOTHOCTB My/IbCALMIL JaB/IeHHs Ha Tperpajie. 3aBUCUMOCTb YPOBHEH U 4aCTOT BO3JeHCTBHs
OT BBICOTHI ITObEMA JIeTaTe/IbHOI'0 arirapara 5.4. METO,Z[]:I CHWKEeHUA ITy/IbCalluOHHOI'O U
aKyCTHYEeCKOro BO3JeHCTBUS.

47

13

13

34

25

Bcero 3a 8 cemectp

108

39

13

26

69

50

Bcero no AucuuIUinHe

216

90

30

60

126

100

3.2. AyATOPHBII NPAKTUKYM

Homep 1 HauMeHOBaHHe pa3jena

JUCHUTUTAHBI

Tema MNPAKTHYE€CKOI'0 3aHATUA

Oo0neMm,

ayp.
JacoB

Paspen 1. O6miasi XapakTeprCcTHKa
rasoZjMHaMuy4eCcKUX IPOLIeCCOB IIPU CTapTe.
INa3oprHaMuueckue CxeMbl CTapTa.

OO01jast XapaKTepHUCTHKA Ta30AMHAMIUYeCKHX
MPOLIeCCOB TIPH cTapTe. I'a3oquHaMuuecKiie
CXeMbI CTapTa.

10

Paspen 2. dusnueckue nporeccsl Ipu
B3auMozelicTBuu cTpyi ¢ LIITY nipu ropsiuem
cTapre.

dusnyeckre NpoLlecchl MpU
B3auMozelicTBuu cTpyi ¢ LIITY npu
ropsiueM CTapre.

14

Pazgen 3. ®usnueckue 0CHOBBI
KaTany/IbTHPOBaHUs JieTaTe/IbHBIX arnapaToB.
OcobeHHOCTH TIPUMEHEeHNsI MUHOMETHON
CXeMbl CTapTa AJIs IOJBWKHBIX U
CTaLMOHAPHbIX TEXHUYECKUX CPEe/ICTB.

®du3ryecKrie 0CHOBBI KaTaly/IbTUPOBaHUS
JleTaTe/bHBIX anmapaTtoB. OcobeHHOCTH
rpUMeHeHUs MUHOMETHOM CXeMbl CTapTa
JU1sI TIOABVDKHBIX U CTallMOHAPHBIX
TeXHUYeCKUX CPe/ICTB.

10

Bcero 3a 7 cem

ecTp

34

Paspen 4. dusnueckue nporeccsl IIpy crapre
JieTaTe/IbHBIX armnapaToB U3 KOCMHUUeCKHUX

6

®dusnyeckye NpoLiecchl IpU cTapTe
JleTaTe/IbHBIX armnapaToB U3 KOCMUUeCKHUX

13

11626




CTapTOBBIX KOMILJIEKCOB. CTapTOBBIX KOMILJIEKCOB
Pazgen 5. IlynbcaliioHHOE BO3/JIeMCTBHUE Ha [TynncaloHHOe BO3/eliCTBYE Ha
5 |neTaresbHBIM amnrapar ¥ 371eMeHTbI JieTaTe/IbHBIN anrapar v 3/1eMeHThI 13
KOCMHYECKOT0 CTapTOBOrO KOMILIeKCa. KOCMHYECKOT0 CTapTOBOrO KOMILIEeKCa.
Bcero 3a 8 cemectp 26
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0nem,
Ne Homep u HaiMeHOBaHHe
Tema 1a00paTOPHOro NPaKTUKyMa aya.
n/n pa3jesna JUCIUIIUHBI
4acoB
Pazgen 2. ®dusnueckue "
o WccnenoBanue BAWsIHUS My/bCalUil JaB/eHUs B Kamepe
1 |MPOHECCHI P B3AUMOACUCTBIM g BWraTens Ha ra3o/MHAMIUECKYIO CTPYKT 17
crpyt#i c IIITY nipu ropsiuem or pu A 2 Y0 CTPYKTYPY
cTapre. by
Bcero 3a 7 cemectp 17
Pazgen 4. ®dusnueckue
WccnenoBanve BIUSIHAS OCHOBHBIX TTapaMeTpOB 6J10Ka
TIpOL{eCChl TIPU CTapTe o
(muameTp G710Ka, YroJs HauaJbHOW YCTaHOBKU COTIE,
2  |neTaTe/nbHBIX anrapaToB U3 o 13
KOJTMYECTBO COTIe/ B OJIOKE) Ha XapakTep B3aUMO/IeHCTBUS
KOCMUHECKIX CTAPTOBBIX G/I0UHBIX CTPYH U CTPYK T10J1s1 TeUeHust
KOMIL/IEKCOB. Py PYKIYPY )
Bcero 3a 8 cemectp 13
3.4. CamocTosnTenbHas padora crygenta (CPC)
Ne Copepxanue yueoHoro |Oonem,
Homep u HauMeHOBaHUe pa3jesna AUCHUIINHBI
n/n 3a/IaHUs 4acoB
IMogroroBka Kk I13 Nel —
1 Pazgen 1. OO1riast XapakTepUCTHKA Ta30[UHAMUYE CKUX TIOZITOTOBKA COOOIIEeHHS TI0 15
TpOL{eCCOB MPU cTapTe. 'a3oguHaMuyecKue CXeMbl CTapTa. TeMe TIPaKTUueCKOTo
3aHITUS
IMogroroBka Kk I13 Ne2 —
) TIOATOTOBKA COOOIIeHHs TI0 10
. . _ |TeMe MpaKTHUUeCKOTro
Paszpen 2. dusnueckue npoLecce! py B3aUMOJEUCTBUU CTPYH C SaHSTVIST
IIIITY nipu ropsiuem crapre.
IMogroroBka K
3 yabopaTopHoi pabore, 17
odopmiieHre oTyeTa
Pa3pen 3. dusuueckue 0CHOBBI KaTamny/abTHUPOBAHHUS IToproroska K I13 Ne3 —
4  |7leTare/bHbIX anraparos. OcobeHHOCTY TIPUMEHeHHSsT TIO/JITOTOBKA COOOIIEHUS TI0 15
MUHOMETHOM CXeMbI CTapTa [ijisl TOABW)KHBIX U CTAl[UOHAPHBIX  |TeMe MpaKTUueCcKoro
TeXHUUeCKUX CPeJCTB. 3aHATUS
Bcero 3a 7 cemecTp 57
IMogroroBka K I13 Ned —
5 Pa3pen 4. dusnueckue nporeccs! Ipy CTapTe jeTarebHbIX TMOATOTOBKA COOOILIeHHS TI0 35
armaparoB U3 KOCMUYeCKUX CTapTOBBIX KOMILIEKCOB. TeMe TIPaKTUueCKOTOo
3aHATUS
IToproroBka K I13 Ne5 —
6 Pasgen 5. IlynbcaljioHHOe BO3/eiiCTBHe Ha JieTaTe/IbHbINA TIO/JITOTOBKA COOOIIEHMUS TI0 34
anrmapar U 371eMeHTbl KOCMAYEeCKOr0 CTapTOBOIO KOMILJIEKCa. TeMe IPaKTUueCKOro
3aHATUS
Bcero 3a 8 cemectp 69
4. ®OPMBbI KOHTPOJISI OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 |4/5 6 |7 8 9/10(11/12| 13 |14 15 16 17
BII3 OP| | JIP, Otu. mo JIP | | P BII3 JIP, Otu. no JIP | [P | BII3, 3au.
BII3 ApP| | JIP, Otu. mo JIP | |P BII3 JIP, Otu. mo JIP | [P BII3
7 11626




YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
e BII3 - Bonpocsl/3aganus 1o temam [13;
o JIP — naboparopHasi pabota;
e Ortu. 1o JIP — otuer o JIP;
® 3ay. — 3a4eT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYJEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:
e MArHOCTUYECKasi paboTa;
e BOMPOCHKI/3afiaHurs no TeMam [13;
¢ naboparopHas pabora;
e otuer 1o JIP.

IIpomesxyTouHasi arTecTanusi IPOBOAUTCS B opMax:
e 3auer;
e 93K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. TI. Mamrrakos, P. B. KpacunbHukoB. . @usnueckue ocHoBbl ycka. CI16.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2018, 551. pec.

2. A. TI. Mamrakog, P. B. KpacunbHUKOB. . ®usnueckue ocHoBbl mycka. CI16. 5T TY "BOEHMEX" um. [I.
®. YctuHoBa, 2018, 26 3k3.

3. B. A. Xpamog, C. A. SIkoBneB. 3eHuTHble pakeTHble cucteMbl C-300. CIT6.BI'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2012, 73 3K3.

4. B. A. Xpamos, C. A. fIkoBneB. . 3eHuTHble pakeTHble cricteMbl C-300. CIT6.BT'TY "BOEHMEX" um. /.
®. YcruHoBa, 2012, 551. pec.

5. K. H. Bonkos, B. H. EMenbsHOB. . BeiunciuresibHble TEXHOIOTUU B 3a/ja4ax MeXaHUKU XXKUJKOCTU U
rasa. M.: ®DUUBMATIJINT, 2012, 63 3K3.

6. M. C. fIkoBuyK. . BeruncvresibHble TEXHOJIOTUU PellleHNs] 38,4 MeXaHUKHU JKUJKOCTH U rasa.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2013, 371. pec.

7. 1O. A. Kpyrnos, B. I1. 3r0311koB, b. E. CHHUIBIIMKOB. . CUCTeMBI KaTalyJIbTUPOBAHUS PaKeT.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010, 18 3k3.

8. FO. A. Kpyros, B. I1. 3r03/11K0B, b. E. CuHM/IBIIMKOB. . CHUCTeMBI KaTany/JIbTUPOBaHUS PaKeT.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 371. pec.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He TpebyeTcsi.

5.3. Ilepuoguyeckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

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

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbhas 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YetrHOBa;

3. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHas iatopma FOpaidt. 1151 By30B U CCY30B..

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VadopmalioHHbIe CTIpaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. TTpoexkrtop.

6.2. JlaGopaTopHbIe 3aHATHUA:
1. Ilpoexrop.

6.3. IIpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBEOTEPOM C JOCTYToM B IHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOK 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PU3NYECKUE OCHOBBI ITYCKA

AnHoTanusa paboueii nporpaMMsl

Ouctuninaa @U3NYECKHUE OCHOBBI ITY CKA siBasieTcst AUCHUIUIMHOW YacTu, ¢gopMupyeMoii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOATOTOBKY I10 Harpaeienuio 24.03.01
PaxemHble koMnaeKkcbl U KOCMOHA8MuKA. JIMCIUIIIHHA peanu3yeTcs Ha (dakynbTeTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [.@. YcrunoBa kadenpoit A4 CTAPTOBBIE TEXHUWYECKUE
KOMIUJIEKCHI PAKET U KOCMUYECKIMX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
YK-2 criocobHOCTh ompe/ie/isiTh KPYT 33/lau B paMKax MOCTaB/IeHHOM 11eJT U BBIOWPATh ONTUMAsbHBIE CITOCOOLI
WX pelleHus], UCXO/Is U3 AeUCTBYIOIINX MPAaBOBBIX HOPM, UMEIOIIUXCSl PeCyPCOB U OTPaHUUeHUH.

Conep)kaHre [JUCLIMITUIMHBI OXBaThbiBaeT KpPYr BOIMPOCOB, CBsi3aHHBIX C (PU3UUECKUMM TIpolieccamy,
COTIPOBOKAAIOLIMMH 3allyCK pakeT pa3AYHOTO Ha3HAueHWsl, BO3/EHCTBUSIMU, OKa3bIBaeMBIMH B IIPOL[ECCE
3alycka pakeT Ha 371eMeHThl KOHCTPYKI[UM CTapTOBBIX KOMIUIEKCOB, METOAAMH pacyeTa yKa3aHHBIX
BO3/eHCTBUA, MpobsieMamu obecrieueHus: 6e30acHOTO U HaZIe)KHOTO CTapTa.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e BOIIpPOCHI/3ajaHud 11o Temam [13;
¢ naboparopHas pabora;
e otuert 1o JIP.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3auerT;
e DK3aMeH.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 6 3.e., 216 u. TIporpamMMol JUCIUMJIHHEL
Tpe/[yCMOTpPeHBI IpakThdeckue 3aHsaTus (60 u.), 1aboparopHblii mpakTukyM (30 4.), camocTosiTesbHast paboTa
cryzeHrTa (126 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
PU3NYECKUE OCHOBBI ITYCKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTb 0CBOEHHS AUCLIMIVIMHBI cocTaBgeT 216 4., u3 HUX 90 4. ayUTOPHBIX 3aHATUH, U 126 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHnue paboTbI

PexkoMeHpyemasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3/1en 1. Oﬁmaﬂ XdPAKTEPUCTHKA ra30JUHAMHUYECKHX ITPOII€CCOB IIPH CTapTe. Fa30]I[I/IHaMI/I‘-IECKI/le

CXeMbI CTapTa.

IMogroroBka K I13 Nel —
MIOJIrOTOBKA COOOIIeHMST T10
TeMe TIPAaKTUUYECKOTO 3aHSATHS

FO. A. Kpyrnos, B. I1. 3t0314koB, b. E. CUHU/IBLLYKOB. .
CucTeMbl Katany/isTiupoBanus paket: CI16.BI'TY
"BOEHMEX" um. []. ®. ¥Ycrunosa, 2010 (1)

b. A. Xpamos, C. A. fIKkoB/ieB. 3eHUTHbIE PaKeTHbIE
cuctrembr C-300: CIT6.FI'TY "BOEHMEX" um. /1. @.
YctuHoBa, 2012 (1)

A. II. Mawrakos, P. B. KpacunbHUKOB. . @usnyeckre
ocHoBel nycka: CIT6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2018 (1)

M. C. fAkoBuyK. . BbrunciuTe/bHble TEXHOJIOTUU peLleHUs
3a/la4 MEXaHUKH XUJKOCTH U ra3a: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2013 (1)

15

Wroro no pasgeny 1

15

Pa3pen 2. ®u3nueckue npouecchl Npyu B3auMopaeicreuu crpyii c IIIITY npu ropsiuem crapre.

FO. A. Kpyros, B. I1. 3t0314koB, b. E. CUHU/IBLLKKOB. .
Cucrembl KaramynsTipoBadus paket: CI16.BI'TY

IMoaroroBka K I13 Ne2 — "BOEHMEX" um. [I. ®. YcruHora, 2010 (2,3)
IIOJITOTOBKA COOOIIeHMSI T10 Bb. A. Xpamos, C. A. fIkoBsieB. . 3eHUTHbIE PAKeTHbBIE 10
TeMe [MPaKTUUeCKOro 3aHATUSA cuctemsl C-300: CIT6.BT'TY "BOEHMEX" um. []. ®.
YctuHOoBa, 2012 (2,3)
A. I1. Mawurakos, P. B. KpacunisHUKOB. . @usnueckue
ocHoBebl nycka: CI16.BT'TY "BOEHMEX" um. . ®.
. YctuHoBa, 2018 (2,3)
ToaroToBka K 1abopaTopHoi M. C. fIxoBuyK. . Belunc/inTe ibHbIe TeXHOJIOTUN PelleHus 17
pabore, opopmtetne oTuera 3a/1a4 MEXaHUKH XUIKOCTH U ra3a: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2013 (2,3)
Wrtoro no pasgeny 2 27

Pa3nen 3. ®u3znyeckKue 0CHOBBI KaTaIlly/IbTUPOBAHHUA JIETATE/IBHBIX alllldPATOB. Oco0eHHOCTH
NMpUMEHEHHUHA MHHOMETHOH CXeMBbI CTapTa /i NOABH)XHBIX U CTAIJHOHAPHBIX TEXHUYECKHUX CPEACTB.

IMogroroBka K I13 Ne3 —
MO/JITOTOBKA COOOIIEHMS TI0
TeMe MPaKTUUeCKOro 3aHATHS

FO. A. Kpyrnos, B. I1. 3t0314koB, b. E. CUHU/IBLLKKOB. .
Cucrembl KaramynsTipoBadust paket: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHora, 2010 (3,4)

b. A. Xpamos, C. A. fIkoBsieB. . 3eHUTHbIE DaKeTHbIE
cuctemsl C-300: CIT6.BT'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2012 (3,4)

A. II. Mawurakos, P. B. KpacunibHUKOB. . @usnueckue
ocHoBel nycka: CI16.BT'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2018 (3,4)

M. C. fIxoBuyK. . Berunc/inTesibHbIe TeXHOJIOTUN PelleHus]

12

15
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3a/jau MeXaHUKHU >KUIKOCTH U ra3a: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2013 (3,4)

Wroro no pasgeny 3

KOMII/IEKCOB.

15
Pa3nen 4. ®usnuecKue MpoLecchl MPU CTAPTE JIETATE/IbHbBIX allllapdATOB U3 KOCMHUYECKHUX CTAPTOBbIX

IToproroBka K I13 Ne4 —
MIO/JITOTOBKA COOOIIEHMS T10
TeMe TIPAKTUYECKOTO 3aHSATHS

FO. A. Kpyrnos, B. I1. 3t0314koB, b. E. CHHU/IBLLKKOB. .
Cucrembl KaramynsTipoBadust paket: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHora, 2010 (2,5)
b. A. Xpamog, C. A. fIkoBneB. . 3eHUTHbIE DAKETHbIE
cucrembl C-300: CITI6.BT'TY "BOEHMEX" um. /1. .
YctuHoBa, 2012 (2,5)

M. C. fIkoBuyK. . Berunc/imre ibHbIe TEXHOJIOTUN pPeLleHUs
3a/1a4 MeXaHMUKM KUAKoCcTH U rasza: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2013 (2,5)

A. TI. Marrrakos, P. B. KpacunbHUKoB. . @u3nyeckue

ocHoBbl ycka: CI16.BTTY "BOEHMEX" um. 1. @.
YctuHoBa, 2018 (2,5)

35

Wrtoro mno paspeny 4

35

CTAPTOBOro KoMIl/ieKcCa.

Pa3;1en 5. Hy.l'l]:CEll.[I/IOHHOE BO3AEﬁCTBI/le Ha JieTaTe/IbHbIN dIllidapaT | 3JIeMEHTbI KOCMHUY€CKOro

IMoproroBka K I13 Ne5 —
MIOJITOTOBKA COOOIIEHMS T10
TeMe TIPAKTUYECKOTO 3aHSATHS

FO. A. Kpymos, B. I1. 3t03/14koB, b. E. CUHU/IBLLKKOB. .
Cucrembl KaramynsTipoBadust paket: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoga, 2010 (3)

b. A. XpamoB, C. A. fIkoB/ieB. 3eHUTHbIE PAKETHBIE
cucrembl C-300: CITI6.BT'TY "BOEHMEX" um. /1. ®@.
YctuHoBa, 2012 (3)

K. H. Bosnkos, B. H. EMenbsHOB. . BeruniciuTenbHbIe
TEXHOJIOTUM B 33/ladyaX MeXaHUKU KUJKOCTH Y rasza: M
OU3MATIINT, 2012 (3)

A. TI. Marrrakos, P. B. KpacunbHUkoB. . @u3nyeckue
ocHoBel mycka: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2018 (3)

34

Wrtoro no pasgeny 5

13

34
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3NYECKHNE OCHOBBI ITY CKA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e BOIpPOCHI/3afiaHus 1o Temam [13;
¢ jabopaTopHasi paboTa;

e otuet 1o JIP;

e 3aueT;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

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

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

Bomnpocsi/3aganus no temam I13

BrimonHeHue 3a/jaHud ABASETCS CPeJCTBOM NTPOBEPKU yMeHUI IPUMEHSTh MO/TyYeHHble 3HaHUS /151
pellleHys 3a/ia4 OIIpe/ie/IeHHOr0 TUIIA 10 COOTBETCTBYIOLLEMY paszeny AUCLIAIIVHBL
OteHMBaeTCs MOTHOTA, COOTBETCTBYE 33/JaHNI0, BEPHOCTD TIO/TyUeHHBIX Pe3yJIbTaToOB U CIIOCOOHOCTE UX
OOBSICHUTE.
Ecnu 3afjaHe COOTBETCTBYIOT YKa3aHHBIM TPeOOBaHHUSIM, OHO CUMTAETCS BHIITOTHEHHBIM.
[Tpumepsl 3aganuii o TeMam 113 BxogaT B coctaB Y MK AUCLMIIMHEL

JIaGoparopHas pabora

Hornyck x JIP
OtBeThl Ha 6osiee 50% BOMPOCOB MpeTo/aBaTesis Mo TeMe J1abopaTOpHOH paboThl AB/ISETCS I0MYCKOM K
naboparopHoli pabote

Otyer o JIP

Oryer 1o s1abopaTopHOii paboTe npeCTaB/IseTCs B TIeYaTHOM BH/je B opmare, IpeiyCMOTPEHHOM JI/Ist
oTuera 110 1aboparopHoii pabore. 3amuTa 1ab0paTOpHOM PabOTHI TPOXOAUT B GOpMe I0K/Iaja CTy/IeHTa I10
BBITIOIHEHHOM paboTe 1 OTBETOB Ha BOTIPOCHI TperozaBaresisi. OTBeTsl Ha 6osee 50% BOIPOCOB SIB/ISETCS
3aIIMTOM 1abopaTopHOi paboThI.

3auert

OO0yuaroIuiics UMeeT MPaBo Ha MOyyeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUN
YCIIEITHOTO MPOXOXK/I€HUS TeKYIIeT0 KOHTPOJISI YCIIeBaeMOCTH B (hOPMe AMAarHOCTHUUeCKOU PaboThI B
COOTBETCTBUU C rpaduKoM pazzena 4.
[oryckoM K ciaue 3aueTa sIB/ISIeTCS BBITIO/IHEHHE BCEX MEPOIIPUSITHM, TTpelyCMOTPeHHBIX rpapuKoM
KOHTPOJIbHBIX MEPOTIPUATHI paboueli MporpaMMbl JUCLIUTIIMHEL.
3aueT 1Mo AUCIUIIIMHE TTPOXOUT B JOpMe YCTHOTO cobece/IoBaHUs M OTBETOB Ha MATH BOMPOCOB K 3aueTy,
BO3MOJKHBI JIOTIOJIHUTEJIbHBIE BOIIPOCHI Npernogasaresist. Kpurepuu oLjeHMBaHUS:
- TIpaBU/IbHBIE OTBeTHI Ha 50% U 6oJjiee BOMPOCOR SIB/SIETCS OCHOBAHMEM /[IJIs1 TTOJTyYEeHHUs CTYIeHTOM OIeHKH -
«3aUTeHOo».
[TepeueHr BONPOCOB K 3a4eTy BXOAUT B cocTaB Y MK AUCIMTIIMHEL

JK3aMeH

OO0yuatonuiicss IMeeT MpaBo Ha Mo/yueHrue MUHUMAa/IbHOH MOJI0KUTETbHOMN OL[eHKH TP YCJIOBUU
YCIIEIITHOT'O MPOXO0XKAE€HUS TeKYIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hOPMe AMAarHOCTHUUECKOM PaboThI B
COOTBETCTBUH C rpaduKoM pa3zena 4.
[HoryckoM K craue 3K3aMeHa SIB/sIeTCsl BBITTO/THeHe BCeX MepPOTIPUSITUN, TIPelyCMOTPeHHBIX rpadhuKoM
KOHTPOJIbHBIX MEPOTIPUSTHI paboueli MporpaMMbl AUCIUTIIAHBI.
DK3aMeH MpPoBOAUTCS B (pOopMe YCTHBIX OTBETOB Ha BOTIPOCHI 9K3aMeHallMOHHOTO Owsteta. O1ijeHKa 3a 9K3aMeH
BBICTABJISIETCSI TI0 Pe3yJ/IbTaTaM OTBETOB Ha 2 BOMPOCA YK3aMEHAIIMOHHOTO O1ieTa U BO3MOXKHEIE
JIOTIOJTHUTE/TbHEIe BOITPOCHI:
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«OTJIMYHOY - TIOJIHBIN OTBET Ha 2 BOIIpOCa 6uera ¥ BO3MOXKHbBIE JOIIO/JTHHUTEe/IbHbIE BOIIPOCHI;
«XOpOI10» - He3HAaUWTe/IbHbIe 3aMeUdaHKA Ha OTBEThI 10 2 OCHOBHBIM BOITPOCaM U HeIloJ/IHbIe OTBEThI Ha

AOIOJJIHUTE/IbHbIE BOIIPOCHI;
«yAO0BJ/IETBOPUTE/IbHO» - HEITO/IHbIE OTBETLI Ha 2 BOIIpOCa 6I/IJIET(:1, OTCYTCTBHE OTBETOB Hd OT[E/IbHbIE

JIOTIO/THUTEJTbHBIE BOIIPOCHI;
«HEyIOBIETBOPUTETHHO» - HETOJHBIM OTBET Ha OfIMH BOTIPOC OWjieTa, OTCYTCTBUE OTBEeTa Ha BTOPOH U

JIOTIOJTHUTEJIbHBIE BOIIPOCHI.
ITepeuensb 5K3aMeHaLMOHHBIX BOIIPOCOB NpefcTasieH B YMK a1 IUCLUIIIVHEL
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crapre. ['a3oguHaMH4YecKue CXeMbl
Temam 113
cTapra.
Paspen 2. dusudeckue npoecchl JlaboparopHast
4 7 |npu B3aMMOJeCTBHU CTPYH C 58 | 31 17 14 27 20 pabora,
IIITY npu ropsiuem crapre. Ortuer no JIP
Pazpgen 3. ®usnueckre 0CHOBBI
KarTamny/J bTHPOBaHUsl jleTaTeIbHBIX
anmnaparoB. Oco6eHHOCTH Bonpocsl/
4 7 |mpuMeHeHHMsA MHUHOMETHOM cxemMbl | 25 | 10 0 10 15 15 3a/laHus 110
cTapTa JAJisl NOJBIKHBIX U TeMam I13
CTAlMOHAPHBIX TEXHUYECKHX
CpejCTB.
Bcero 3a 7 cemecTp 108 | 51 17 34 57 50
D e TR Ttoperopras
4 | g |mpmcTap 61 | 26 | 13 | 13 | 35 25 pabora,
anmnaparoB M3 KOCMHYeCKHUX
Ortuet no JIP
CTAapPTOBBIX KOMILIEKCOB.
Pa3pen 5. IlynabcanuoHHoe
BO3/leliCTBHe Ha JIeTaTe/IbHBIN Bormpocsl/
4 8 |anmapar u 3/1eMeHTHI 47 | 13 0 13 34 25 3a/laHus 110
KOCMHUYECKOr0o CTapTOBOIo Temam I13
KOMIL/IeKca.
Bcero 3a 8 cemectp 108 | 39 13 26 69 50
Bcero no gucIuIInHe 216 | 90 30 60 126 100
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