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

[HexaH ¢dakynbTeTa
JleBrxuH A.A.

« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE KOCMHNYECKHUX AIIITAPATOB

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma Kocvuueckue jieTare/IbHbIE annaparbl U pa3roHHbIe 0JI0KH
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
EpmosnaeB Bnagumup VBaHoBuy, A.T.H., npodeccop, npodeccop

[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
IMPOEKTUPOBAHUVE KOCMUWYECKHAX AIITTIAPATOB

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:

[TK-2.1 — CnocobeH OCyLIeCTB/ISTh TEXHHUECKOe COTIPOBOXKAEHHWE CO3/jaHHsl Pa3TOHHBIX OJIOKOB pakeT
KOCMHUEeCKOT0 Ha3HaueHUsl, MeXKOpOUTaIbHBIX OYKCHPOB

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IIK-2.1
3HAHUA:
* Ha YPOBHe TIPe/ICTaB/IeHHUI: METOAOIOTHH CUCTEMHOTO TTPOEKTUPOBAHUS TPAHCTIOPTHO-KOCMUYE CKUX
arnmmaparoB (TKA);
* Ha YPOBHE BOCIIPOM3Be/IeHUs: 00beMa M CofiepKaHusI OCHOBHBIX 3TaroB npoekTupoBaHus TKA;
* Ha YpPOBHe TIOHUMaHUSsI; TIPUHLIUIIOB CUCTeMHOTO TTpoekTrpoBanus TKA;;
YMeHus:
* TeOpeTUUECKHe: TIOCTaHOBKU U PellleHus 3a/iau OITUMU3aLU CTPYKTYphI U TapameTpoB TKA;
* [IPaKTUYeCKHe: CAMOCTOSITe/THHOTO pellieHus POeKTHBIX 3ajau TKA;;
HABbIKU:
* pa3paboTKY KOMIIBIOTEPHBIX TTPOTPaMM U aHaJT|3a MOJTyUYeHHBIX Pe3yJIbTaToB;
* UCII0/Ib30BaHUSI TPOTrPAMMHBIX CPe/ICTB B Ipoliecce rpoekTupoBaHus TKA..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE KOCMUWYECKUX AIITTAPATOB siBiisieTcst AUCLIATIMHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIMAJIBHOCTD.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-6 — CriocobeH aHa/lM3MPOBaTh, CHCTEMAaTU3UPOBaTh U 0000611aTh MH(OPMAIIHIO O COBPEMEHHOM
COCTOSIHMU U TIepCIIeKTUBAX pPa3BUTHS paKeTHO-KOCMHUUECKOW TEXHUKU

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPeMeHeM, BLICTPAauBATh U Peari30BLIBATE TPAEKTOPHIO
CaMOpa3BUTHS Ha OCHOBE MPUHLIMIIOB 00pa30BaHus B TeueHHe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

KYPC

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

CEMECTP

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu
3aHATUA

BCEI'O
CamocrosTe/bHas

pabora cTyaeHToB

IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

IIK-2.1

1.2. Jupaktudeckas eguHuLia 2. OCHOBHBIe NIPOeKTHbIe rTapameTpbl TKA.

Paszpen 1. O0uiasi xapaKTepUCTHKA TPAHCIIOPTHBIX KOCMHYECKHX anmaparos. 1.1.
7 [Mupakruyeckas efgunmna 1. Knaccugukanus TKA v BUAbl MaHeBpOB, coBepiiiaembix TKA.

21 4 4 0

=
o

TIPOTsDKeHHBIMU aKTUBHBIMU YUaCTKaMU.

Paspen 2. Pacuer MaHeBpOB KOCMHYeCKHX anmnaparoB. 2.1. [lujakTuueckast ejuHHLA 3.
OCHOBHBI€ 0JIOXKEHHsI UMITY/IbCHOM TeOpHUH MaHeBpOB. 2.2. [lufakTuueckas eauHuULa 4.

7 PacyeTr UMITy/IbCHBIX MeXXOPOUTaIbHBIX TiepesieToB. 2.3. [JuakTnuecKas eauHuIia 5. Iotepu
XapaKTepUCTHYeCKON CKOPOCTH Ha IPOTSKEHHbIX aKTHBHBIX YUaCTKaX M CIIOCOObI X
CHIDKeHusL. 2.4. [lujakTiueckas equHULa 6. Pacuet MexkopbuTanbHOro repenera ¢

61 24 12 12 37

30

7 PaKeTHBIMH /IBHraTe/IbHBIMH yCTaHOBKaMHU. 3.1. /lnjjakTrueckas ejuHALIA
TriapaMeTpoB MexxopbuTanbHbIX mepesieToB TKA. 3.2. [luakTHuecKas eJMHHLY
NpoeKTHbIX napameTpoB TKA.

Paspen 3. IIpoekTHpoBaHHe TPAHCIIOPTHBIX KOCMHYECKHX aNllapaToB C )XHAKOCTHBIMH

7. Pacuer

1
a 8. Pacuer 6

24 12 12 37

30

Paspen 4. Pa3pa6oTka KOHCTPYKTHBHO-KOMIIOHOBOYHOI cxembl TKA c XK

7 Jupakrtryeckas efunuia 9. O6ocHOBaHKe KOMIIOHOBOYHOM U cuioBoi cxeMbl TKA. 4.2.
Junakrtudeckas egrauna 10. PacueT reoMeTpruueckrx ¥ MHepLIMOHHBIX napaMeTpoB TKA.

PILY. 4.1.

37 16 6 10 21

30

Bcero 3a 7 cemecTp

180 68 34 34 112

100

Bcero no AMCHHIUIHHE

180 68 34 34 112

100

3.2. AyATOPHBII NPAaKTUKYM

Homep 1 HauMeHOBaHMe pa3jesia AUCHUILTHHBI

Tema MPAKTUYECKOIr'o 3dHATUA

Oo0nemMm,

ayn.
JacoB

Pa3zpen 2. PacueT MaHEBPOB KOCMUYECKUX

Pacuet UMITyTbCHBIX MeKOPOUTaTbHBIX
riepesieToB

arraparos.

Pacuet MeKopOUTaMbHBIX TIEPEIETOB C
NIPOTSDKEHHbIMY aKTUBHBIMU yYacTKaMU

Paspen 3. IlpoekTrpoBaHue TPaHCIIOPTHBIX

ITpoektuposanue TKA c JKP1Y nipu
IPYNIIOBOM TPaHCIIOPTHOM
obecrieueHrH MoIe3HbIX Harpy3o0K.

KOCMHYEeCKHX arllfaparoB C )XUAKOCTHbIMU
PdKeTHBIMHA ABUT'aT€/IbHBIMK YCTAHOBKAMMN.

ITpoektuposanue TKA c XKP1Y nipu
paszesIbHOM TPaHCIIOPTHOM
obecrieueHrH MoIe3HbIX Harpy3o0K.

Pazgen 4. PazpaboTKa KOHCTPYKTUBHO-
komrioHoBouHo cxembl TKA ¢ XKPY.

Pa3paboTka KOHCTPYKTUBHO-
kKoMmrioHoBouHoM cxembl TKA ¢ XKPY.

10

Bcero 3a 7 cemectp

34

3.3. CamocrosnTenbHas padora crygenta (CPC)

Homep u HauMeHOBaHMe pa3jena
AMCLIMILTHHBI

Cojaepxanue yue0HOro 3a/jaHusl

Oo0neMm,
4acoB

Pazgen 1. OGirias XapakKTepUCTHKA
TPAHCIIOPTHBIX KOCMHUECKUX
arrnaparos.

W3yueHne TeKIIMOHHOTO MaTepHaria.

17

Paspen 2. Pacuetr maHeBpOB
KOCMUYeCKHUX arlaparos.

TMpakKTU4YeCKH

TMpaKTUueCKN

N3yuenue neKMOHHOTO Marepuasa. Iloaroroeka K

peiieHud MpakTU4eCKux 3ajay. HOAI‘OTOBK& K 3a1qure

M 3aHATHSM. Pa3paboTka anroputMoB

X pabor.

37

Paspen 3. IlpoektupoBanue
TPaHCIOPTHBIX KOCMHUYeCKUX
arraparoB C XXUJKOCTHBIMU
pakeTHbIMHU JBUTaTeIbHbIMU
yCTaHOBKaMH.

IMpaKTU4ueCKH

TMpaKTU4YeCKH

N3yueHue neKIMOHHOTO MaTepuasa. [loAroroBka K

pellieHUs MpaKTU4YeCcKuX 3a7ad. [ToAroToBka K 3aiure

M 3aHATHSIM. Pa3paboTka ajroputMoB

X pabor.

37
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4  |Paznen 4. Pa3zpaboTKa KOHCTPYKTUBHO- |/I3yueHue JIeKIIMOHHOTO MaTepuasna. [ToAroToBka K 21
komrioHoBowHOH cxembl TKA ¢ JKPIY. [mpakTrdyeckuMm 3aHATHsM. Pa3paboTKa a/roputMoB

pellleHUs NpaKTH4eCcKux 3azad. [Togroroeka K samure

MpaKTHUeCKUX pabor.

Bcero 3a 7 cemectp

112

3.4. Kypcoras pabora

COJEPXXAHUNE J3TAITA

MEPHO],

NCIIO/THEHUA
(Hepenu cemecTpa)

INIAHUPYEMOE
BPEMSI (uac)

Orarn 0. Jram 1. Odbopmienue 3aganvst Ha KP. Ananmu3

JUTepaTyphl 1o Teme KP 6-7 3
Jtan 0. Otan 2. O6ocHOBaHKE CrIOCOOOB BBITTOTHEHUS
8-9 3
MaHeBpoB TKA
Jrtan 0. Otan 3. O6ocHOBaHMe MTPOEKTHBIX MapameTpoB TKA 10-11 3
Jrtan 0. Oran 4. Pa3paboTka KOHCTPYKTUBHO-KOMIIOHOBOUHOM
12-13 3
cxemsl TKA
Jran 0. Otan 5. OdopmieHre pacueTHO-TIOSICHUTE/TbHOM 14-15 3
3aMUCcKu
Orarn 0. Oram 6. OdbopmieHne rpadguueckoro 16-17 3
WJITFOCTPAaTUBHOIO MaTepuara | 3aiiyra
Bcero 3a 7 cemectp 18

4. OPMBbI KOHTPOJIA OCBOEHVA JUCILIUIT/IMHbI

CEMECTP HEJAEJ/IN CEMECTPA
1123 4 5/ 6 |7 8 9/ 10 | 11 12 13| 14 15 16 | 17
7 BII3 AP BII3 P BII3 BII3 | OP | KP

YcnoBHBIe 0003HAYEHUS:
e JIP — apiarHOCTHUeCKasi paboTa;
e BII3 - Bonpocel/3aganus 1o temam I13;
¢ KP — kypcoBas pabora.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx popMax:
¢ IMarHocTUYeckas pabora;

e  BOIPOCHI/3afaHus 110 TemaM I13;
e KypcoBas pabora.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:
e DJK3aMeH.

31789




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. laneirus, B. A. Cannukos, U. JI. TletpoBa. . Bayuuctrika KocMuueckux anmaparoB. CIT6.BTTY
"BOEHMEX" um. . ®. YctuHosa, 2006, 3. pec.

2. B. . Epmonaes. . ITpoeKkTHpoBaHMe TPAHCIIOPTHBIX KOCMUUecKux armapatoB. CI16.6I'TY "BOEHMEX"
uMm. [1. ®. YcruHoBa, 2019, 52 3ks.

3. B. . Epmosaes. . ITpoekTHpoBaHHe TPAHCIIOPTHBIX KOCMHUUeCKUX arnapartoB. CIT6.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2019, 551. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:
1. ABMakoCMHUUECKOe PHOOPOCTPOEHHE.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yHnnamenTanbHas 6ubmuoreka BI'TY «BOEHMEX» um. 1.®.
YcruHOBa.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ 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 Prime 3.1;
2. KOMITAC-3D V17;
3. Matlab 2015a SP1;
4. Microsoft Office.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

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



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. IuTepakTrBHas JOCKa;

. AyIMTOpYS C YMCIOM TIOCAZIOUHBIX MECT He MeHbIIIe KOJTMUeCTBa 00yYaroIiXCs;
. Mathcad Prime 3.1;

. KOMITAC-3D V17,

. Matlab 2015a SP1;

. Microsoft Office.

NOULh WN

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAILlEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE KOCMHNYECKHUX AIIITAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa IIPOEKTUPOBAHUE KOCMMUWYECKUX AIITIAPATOB siBsieTcsi AUCLIUTTMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PakeTHO-KOCMHueckor Texunku BI'TY "BOEHMEX" um. [.®. Ycrunora kadeznpoii A3 KOCMUYECKHUE
ATIITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-2.1 CriocobeH OCyIIeCTBAATh TEXHUUECKOE COMPOBOXK/EHHE CO3/[aHUsl PA3TOHHBIX OJIOKOB pakeT
KOCMHUECKOTO Ha3HAUeHHsl, MEXKOpPOUTATBLHBIX OYKCHUPOB.

Conep)kaHue JMCLMIUIMHBI OXBaTbiBaeT KpPYr BOIPOCOB, CBsI3aHHBIX C METO/OJIOTHEN CUCTEMHOTO
MPOEKTUPOBAHUSI TPAHCIIOPTHBIX KOCMUYECKUX ariapaToB.

[MpenofaBaHye AUCIUITIMHBL TPeyCMaTpyBaeT cjeAyromye (HopMbl OpraHu3aluM yueGHOTO Tpolecca:
JIeKUWY, TIPaKTUUeCcKre 3aHATHS, CaMOCTosiTe/lbHas paboTa CTy[eHTa, KOHCY/IbTaluy.

[IporpamMmMoii AUCLMILIMHBI TIPelyCMOTPeHbI C/leAiyIollre BU/bl KOHTPOJIS: TeKYILMH KOHTPOJ/Ib YCI1IeBaeMOCTH B
(hopMe 3alUTHI OTUETOB T10 NIPAKTUUECKUM paboTaM, a TakKe ITPOMEXKYTOUHBIN KOHTPOJ/Ib B (hopMe 3K3aMeHa.
OO011jas TPYI0EMKOCTb OCBOEHUS JUCLMILIMHBI COCTAB/IAET 4 3aueTHbIX equHUIIbI, 144 uacoB. ITporpammotri
JUCHUTIIMHBI TIPeAYCMOTPeHbI 34 yaca /ieKiui, 34 yaca mpakTHueCKUX 3aHATUN U 76 4acoB CaMOCTOSTeTbHOM
paboTHI CTyzeHTa.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e BOIpOChI/3a/jaHus 1o TeMam [13;
e KypcoBas pabora.

HPOMe)KyTOIIHaﬂ dTTeCcTalus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.

OO01ast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpamMMol AWUCIUTUTUHBI
TpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenTa (112 a).

10



IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUNE KOCMHNYECKHUX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBasgeT 180 4., U3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 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.

HaumeHnoBanue paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. O0mias xapakTepuCTHKa TPAaHCIOPTHBIX KOCMUYECKHUX aNlapaToB.

B. U. Epmonaes. . [IpoektrpoBaHue
TPaHCTIOPTHBIX KOCMHUYECKHX ariapaToB:

N3yueHue eKLIMOHHOIO MaTepuarnia. CII6.BI'TY "BOEHMEX" um. JI. . 17
Ycrunoga, 2019 (1)
Wroro no pasgeny 1 17
Paspen 2. Pacuer MaHeBpOB KOCMHYECKHX aliaparoB.
B. U. Epmonaes. . [IpoekTupoBaHue
TPaHCIOPTHBIX KOCMHUYECKHUX arlaparoB:
N3yuenue nekiioHHOro Marepuana. [logroroska CII6.BI'TY "BOEHMEX" um. . ®.
K TIpaKTU4YeCKUM 3aHATUsIM. Pa3paboTka YctuHoBa, 2019 (2, 3) 37
a/ITOPUTMOB pelLleHUs IpakKTUYeCKUX 3ajad. A. C. IIaneiruy, B. A. Cannukos, 1. JI.
IToaroroBKa K 3allfuTe IPaKTUUYECKUX paboT. IleTpoga. . banmmicTrKa KOCMUAYe CKUX
armapatos: CIT16.BT'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2006 (2)
Wtoro no pa3aeny 2 37

Pa3nen 3. HpOEKTHpOBaHI/Ie TPAHCIIOPTHBIX KOCMHUYECKHUX dlllldPAaTOB C )KUAKOCTHBIMHU PAKE€ETHbBIMHA
ABUI'dT€/IbBHBIMHA YCTAHOBKAMM.

W3yueHue neKUOHHOTO Marteprasa. [ToaroroBka
K TIpaKTHUYeCKUM 3aHATHAM. Pa3paboTka

B. U. Epmonaes. . [IpoektrpoBaHue
TPaHCTIOPTHBIX KOCMUYECKHUX araparoB:

aJTOPUTMOB pellieHUs MPakKTUYeCcKUX 3ajad. CII6.BI'TY "BOEHMEX" um. 1. ®. 37
IToaroToBKa K 3allfUTe IPaKTHUYEeCKUX paboT. YctuHoBa, 2019 (3, 4)

Wroro no pa3geny 3 37

Paspen 4. Pa3pa6oTKa KOHCTPYKTHBHO-KOMIIOHOBOuUHOM cxembl TKA c JKPTY.

N3yuenue snekiiuoHHOro Marepuasna. Ilogroroska B. N. Epmonaes. . [IpoekTupoBaHue
K TIPAKTHYeCKNM 3aHATUsIM. Pa3paboTka TPaHCIIOPTHBIX KOCMUYeCKHUX arlaparoB: 271
a/ITOPUTMOB pelleHUs [IpaKTU4YeCKUX 3a1ad. CII6.BI'TY "BOEHMEX" um. [I. ®.
IMoaroToBKa K 3aiyTe MpakTHUeCcKux pabor. YctuHoBa, 2019 (3, 4)

Wrtoro no paspeny 4 21
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MMPOEKTUPOBAHUE 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 BOIPOCHI/3aiaHus 1o Temam [13;
e KypcoBas pabora;

e 9K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bomnpocsi/3aganus no Temam I13
OTueTsI Mo PaKTUYeCKUM paboTaMm TpeCTaB/ISIOTCS B TIe4aTHOM BHle. OTUeT CUMTAeTCs IPUHSITHIM
TIPY BBITIOIHEHUH CIEJYIOIIUX TPeOOBaHUIMA:
- pacueThl BBITIOJTHEHBI TIPABU/IBHO;
- TIPUHATBIE B paboTe MPOeKTHbIE PeIlIeHHs! J0CTATOUHO TI0IHO 000CHOBAHBI;
- rpadMueCcKre MaTepUasIbl BLIMTOIHEHBI C COOMIOAEHNEM [IeHCTBYIOIUX CTaH/1apTOB;
- IPaBWJILHOCTB OTBETa Ha BOTIPOC TIPeTofiaBaTe/isi [0 COflep’KaHUI0 0TUeTa;
- IOTTyCKaIOTCsI He3HauMTe TbHbIe UCIIPaBJIeHNs B OTUeTe.
OTuet He MOXXET OBITh TIPUHAT U TO/JIEXKUT Z0PabOTKe B CydYae:
- oMOOK B PacueTax U CyIeCTBEHHBIX OTKJIOHEHHH OT IEMCTBYIOIUX CTAH/IapPTOB MPU 0OPMIEHUN
rpa¢uuecKoro MaTepuasa;
- rpyOBIX OIMOOK MPY OTBETAX Ha BOITPOCHI TIPETO/aBaTeIs.

KypcoBas pa6ora

ITepen 3a1UTON KypCOBOM pabOTHI CTY/IEHT MPe/ICTaBIIseT Ha TIPOBEPKY MOSICHUTEbHYIO 3aIiCKy U
rpacduueckrie MaTepuasbl. MaTepuasibl KypCOBOH pabOThI TPe/CTaB/ISIFOTCS B ITeuaTtHOM BHze. [1pu
TIOJIO)KUTE/TbHOM pe3y/ibTaTe KOHTPOJIsl TPOBOJUTCS 3allMTa, BKIFOUAIOLAs JOK/Ia/ CTY/IeHTa U OTBEThI Ha
BOIIPOCHI NperofiaBaresisi. Kypcoasi paboTa cunTaeTcst IPUHATON MPU BBITIOHEHUH BCEX CIIEAYIOLINX
TpebOBaHUIA:
- pacueTsl BBITTOTHEHBI MTPaBU/IBHO;
- IPUHSATBIE PeILeHHs OCTaTOYHO MOTHO 000CHOBAHBI;
- rpaduecKrie MaTepuaIbl BBITIOTHEHBI C COOMIOIeHNeM /IeMCTBYIOIIMX CTaH/|apTOB;
- CTY/IEHT B OCHOBHOM TIPaBU/IbHO OTBETUJ/I Ha BOTIPOC MPEeMo/aBaTe/is.
Kypcosas paboTa oTzjaeTcs Ha /0pab0OTKy M1 Ha3HauaeTCst TIOBTOPHAsI 3all{iTa B C/Ie/[YIOIUX CIydasix:
- Ha/IM4Me OIIMOOK B pacueTax M CyIL{eCTBEHHBIX OTK/IOHEHHH OT ZeHCTBYIOLMX CTaHAAPTOB ITPU 0QOopMIIEHHN
rpadryeckoro Marepuarna;
- CTYZIeHT JJOMyCTH/I rpyOble OIIMOKY MpY OTBETAaX Ha BOTIPOCHI TIPerofiaBareJis.
OneHKa 3a KypcoBYyI0 paboTy BBICTaBJISIETCS 110 pe3y/ibTaTaM 3allUTh:
«OT/IMYHO» - TIPH TOJTHBIX OTBETAaX Ha BOIIPOCHI,
«XOPOLLO» - TIPY HAJIMYUH HeCyll|eCTBEHHbIX OIIHMOO0K B OTBETax Ha BOIPOCHI,
«Y/IOBJIETBOPHUTE/IBHO» - TIPY HAIMUMM CYIL|eCTBEHHBIX OIMOOK B OTBETaX, KOTOPbIe OBbLIN HCIIPaB/IeHbI MOCIe
HaBOZSIIUX BOMIPOCOB,
«He 3aLUTH/I» - TIPY HAJIMYMH CYIeCTBEHHBIX OIIMOOK B OTBETAX, KOTOPbIe 00YYAIOIIUIICsl He CMOT MCIIPaBUTh
T0C/Ie HABOZSIIMX BOIIPOCOB.

JK3amMeH

K 3K3aMeHy /0MmycKaroTcst 00yJaroiyecs rnpy YCIOBUU BBITIOHEHUS BCEX KOHTPOJIBHBIX MEPOTIPUSITHH,
MpelyCMOTPEHHBIX MPOTrPaMMON AUCLIUTIIMHEL.
Ha sK3amMeHe CTy/leHTY 3a/]al0TCsl [iBa 3K3aMeHal[MOHHBIX BOTIPOCA: OJJUH TeopeThuueCKUi U 0[uH
rpakTudeckuii. O1leHKa 3a 9K3aMeH BBLICTaBJISIeTCS TI0 pe3y/ibTaTaM OTBETOB Ha SK3aMeHallMOHHbIe BOTIPOCHI:
«OTJIMUHOY» - TIPH TIOJIHBIX OTBeTax Ha 3K3aMeHal|OHHbIE U [I0TI0JIHUTEe/IbHbIE BOIIPOCHI,
«XOpOIIIO» - TIPY HAaJIMUUM HECYITIeCTBEHHBIX OIMMOO0K B OTBETAX Ha SK3aMeHAaI[UOHHBIE U JIOTIOTHUATE/TbHbIE
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BOIIPOCHI,

«Y/IOBJIETBOPHUTE/IBHO» - TIPY HAIMUMH CYIL|eCTBEHHBIX OIIMOOK B OTBETAaX, KOTOPbIe OBbLIN UCIIPAB/IeHbI MOCIe
HaBOZALLMX BOPOCOB,

«HEeyIOB/IETBOPUTETBHO» - TIPH HaIMUWH CyLeCTBEHHBIX OIMO0K B OTBETAX, KOTOPbIe 00yuaroL[uiics He CMOT
WICIIPAaBUTh 110C/Ie HAaBOASLIMX BOIIPOCOB.
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Pazgen 1. O01ias xapakTepuCcTHKA B;;HEEEII:/
4 7 |TpaHCIOPTHBIX KOCMHMUECKHX 21 4 4 0 17 10 A
0 TeMaM
anmnaparosB. m3
Bormpocsl/
4 7 Pazpgen 2. Pacuer MaHeBpOB 61 | 24 | 12 12 37 30 3alaHust
KOCMHYeCKHX anmnaparosB. T0 TeMaM
13
Pazpgen 3. IlpoekTupoBanue Borpocsy/
TPaAHCIOPTHBIX KOCMUYECKUX S
4 7 |anmaparToB C JKMAKOCTHBIMH 61 | 24 | 12 12 37 30 A
0 TeMaM
PaKeTHbIMHU /JBUraTe/IbHBIMHU M3
YCTaHOBKaMH.
Bompocsl/
3a/jaHusl
Paspen 4. Pa3pa6oTka KOHCTPYKTHBHO- 10 TeMaM
4 7 KoMnoHoBouHoHU cxeMbl TKA c JKPAY. 37| 16 6 10 21 30 I13,
Kypcosas
pabora
Bcero 3a 7 cemecTp 180 | 68 | 34 | 34 | 112 100
Bcero no auciuminHe 180 | 68 | 34 34 112 100
14 31789



Onenounblie MaTrepuasl no jucyumiude IIPOEKTUPOBAHUE KOCMUYECKUX

AIIITAPATOB

ITIK-2.1 - CnocoGeH ocyujecme/simb mexHuU4ecKoe conpoeodicoeHue co30aHuUsl pa3zoHHbIX 6/10K08 pakem
KOCMUY€eCK020 Ha3HaueHus1, MexcopoumaabHbix GyKcupoe

Ne 1

Ne 2

Ne 3

No 4

Ne 6

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBAHHBIN OTBET

Kakum 06pa3oM B/IUsieT TIOBBIIIEHHE YIeMbHOTO UMITY/TbCA ABUTATe/TbHOM YCTaHOBKY Ha 3aTpaThl
XapaKTepUCTUUYeCKOM CKOPOCTH Ha aKTUBHOM y4acTKe?

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]'[BHBIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBBIBaI-OLL[I/Ie BBIGOP
OTBeTa

Ha KakoMm akTMBHOM y4acTKe Meperpyska, Aelictsytomas Ha TKA, makcrmanbHa?
1. Ha mocieiHeM akTUBHOM y4acTKe.

2. Ha nepBoM akKTMBHOM y4acTKe.

3. Ha cpegjHeM akTUBHOM yuyacTKe

4. TToTepy XapaKTepUCTHYECKON CKOPOCTH He 3aBUCST OT HOMepa aKTUBHOTO yuyacTKa
ITpounTaiiTe TEKCT U YCTAHOBUTE MOC/IeJ0BATETbHOCTh

3anuiuMTe 1ociefoBaTe/lbHO HOMepa OTBeTOB, COOTBETCTBYIOLI[Me H3MeHeHHI0 cTapToBoi Macchl TKA ¢
yBeJIMUeHHeM HauaTbHOM TATOBOOPYKeHHCOTH

1. CrapToBasi Mmacca Bo3pacTaeT
2. CtapToBasi Macca CHI>XaeTcs

3. CraproBast Macca JoCTUraeT SKCTpeMyma
ITpouuTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

[Touemy cHWXeHHe cymMmMapHOro MoMeHTa nHepiu TKA 11pu ero KOMIIOHOBKe ITPUBOAUT K CHYDKEHUIO
MacChl CTapTOBOM MacChI?

IIpouuTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
Kaxxi0li o3uivK B JIeBOM CTO/I0I[e TabMHUIBI MOCTaBbTe B COOTBETCTBUE TMO3UIIUM B ITPaBOM CTO/IOIe

1) yBenuueHue

A) TioBbIIIIEHUE TIOTEePb XapaKTepPUCTUUeCKOW CKOPOCTH
TATOBOOPYKEHHOCTU

2) yBeiiueHue
VMITY/IbCHOTO
V3MeHeHUs
CKOPOCTH

B) cHmKeHMe TT0Teph XapaKTepHUCTUUeCKOM CKOPOCTU

3) yBeiueHue

aprymeHTa LIAPOTHI

Havasia akTUBHOro  C) He M3MeHsIeT N0Tepb XapaKTepuCTUYeCKOl CKOPOCTH
yuacTka Ha

KPYTroBOM opoute

D) BbI3bIBaeT BHauasle yBelluyeHHe, a 3aTeM CHIDKeHHe NoTepb
XapaKTeprUCTUUeCKON CKOPOCTU

HquHTaﬁTE TEKCT U YCTAHOBUTE IOC/1Ie40BaTe/IbHOCTD

3anuiLuMTe Moc/iefoBaTe/lbHO HOMepa OTBeTOB, COOTBETCTBYIOLMe U3MeHEHHIO0 MacChl 10J1e3HOM
Harpy3ku TKA c yBesivueHreM HauaabHOMN TATOBOOPYKEHHCOTH

1. Macca nojie3HOM HarpysKu Bo3pacTaeT
2.Macca nose3HOUN Harpy3Ku CHIKaeTCst

3. Macca nosie3H0¥ Harpy3ku JOCTUTAET SKCTPeMyMa
I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa
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Ne 8

Ne 9

Kakum 06pa3oM B/IUsieT TATOBOOPY>KEHHOCThb Ha CTapTOBYy10 Maccy TKA?

1. oBbilIeHKe TATOBOOPY>KEHHOCTH MPUBOAMWT K YBeIrueHHto ctapToBoi Macchl TKA.
2. 3aBUCUMOCTB cTapToBOM Macchl TKA OT TATOBOOPY>KEHHOCTH UMeeT MaKCUMYM.

3. [ToBbllLIEHME TATOBOOPYKEHHOCTU MPUBOAUT K CHIKEHUIO cTapToBOM Macchl TKA.

4. 3aBUCUMOCTb cTapToBOM Macchl TKA 0T TAroBOOpYKeHHOCTH MMeeT MUHUMYM.

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

KakuMm 06pa3oM B/MsieT BbICOTa BHeIIHeH opOuThI (ha3MpoBaHUsI Ha BpeMsI TiepesieTa Mex 1y pabounmu
TOUYKaMM Ha opbuTte?

1. YBenuueHue BLICOTHI Op61/ITI:I (l)a?:I/IpOBaHI/IH CHIWDKaeT BpeMs I1epesieTa.
2. YBenlMueHMe BbICOTHI 0p6I/ITLI CbaBI/IpOBaHI/IH YBE/IMUMBAET BpeM4 repesieTa.

3. BeicoTa opbuThI (ha3vpoBaHuUs He BUSET Ha BPeMs TiepesieTa

HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3allUIIINTE apTYMEHTHI, 060CHOBbIBaIOLL[I/Ie BbIGOP
OTBETOB

ITapameTpbl, OTIpeZiesOLIMe 3arac XapakTepucTruyeckon ckopoctu KA
1. TAra MapIieBoU ABUTaTeTLHONU yCTaHOBKHU

2. craproBas macca KA

3. CyMMapHbI{ UMITY/bC TATW MaplleBOW ABUTaTebHON YCTaHOBKU

4. Macca ToIIMBa

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000 CHOBBIBAOLIHe BEIOOD

OTBETOB
Kakuie mapameTprl 0Ka3bIBarOT BJIMSIHYE Ha MOTEPU XapaKTepUCTHUYeCKol ckopocTy KA Ha akTUBHOM

yJacTtke?

1. TATOBOOPY>KEHHOCTh B Haua/ie akTUBHOI'O y4acTKa

2. Macca KA B KOHIle aKTUBHOTO y4yacTKa

3.y#aneHHOCTh aKTUBHOTO Y4YacTKa OT NPUTACMBAIOLLETO LieHTpa

4.macca KA B Hauasie aKTUBHOI'O y4acTKa

Ne 11 TIpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOILMEe BEIOOD

OTBETOB

Ha3Batb ClJaKTOp]:I, CHWKaro11ue 1oTepu XapaKTEpHCTHHECKOﬁ CKOPOCTH Ha BBITIOJIHEHWE
Me>KOp6I/ITaJIbeIX repeyieToB

1. TToBbl1IeHKE TATOBOOPY>KeHHOCTH KA
2. CHWKeHUe TITOBOOPY>KeHHOCTU KA
3. [oselieHKe yhenbHOro umnynsca KA

4. CHWXKeHte y[le/IbHOTO UMITyJ/IbCa

Ne 12 TIpouuTaiiTe TEKCT ¥ YyCTaHOBHUTE COOTBETCTBUE

Kaxx101i Mo3uIK B JIeBOM CTO/I0I[e Tab/MUIBI TOCTaBbTE B COOTBETCTBUE TMO3UIIUM B TTPaBOM CTO/IOIE

1) oTHoLLIEHKE

TAru [1Y K Becy

KAy A) ypenbHbI uMIynsc taru 1Y
TIOBEPXHOCTHU

3emun
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2) otHomienve  B) meperpy3ka KA
Taru Y x macce
KA

3) oTHOIIEeHHEe
Taru Y x
MacCOBOMY
pacxopy

C) taroBoopyskeHHOCTh KA

D) cymmapHbIit uMmynbc Tru Y
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