MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE KOCMHNYECKHUX AIIITAPATOB

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITuoTUpyeMble U aBTOMaTHYeCKHe KOCMUYeCKHe annaparbl H CHCTeMBI
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
Kadeapa-pa3padorunk paboueit A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN
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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

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:

TICK-1/23.1 — criocobHOCTh IPOEKTUPOBaTh, KOHCTPYHUPOBATh U COTIPOBOXKIATE Ha BCEX ITarax KM3HEHHOTO
LIMKJIa KOCMWUeCKHe arrmaparbl, KOCMUYeCKUe CUCTeMbI U UX COCTaBHbIe YacTH

®OpMHUPOBAaHUIO KOMITETEHLIUH CTY)KUT JOCTIDKEHHE CIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1/23.1

3HAHUA:

* Ha YypOBHe HpeACTaBHEHHﬁZ MeTOAO0JIOTUU CHUCTEMHOI'O TPOEKTUPOBAHHA KOCMHUUYECKHUX AallllapaTOB
(KA);

* Ha YPOBHE BOCITPOM3BELEHUSA: 06’I)EMa " COoAep>KaHUA OCHOBHBIX 3TAllOB ITPOEKTUPOBAHUA KA;

* Ha YPOBHE MOHUMAaHUS: TIPUHLIMIIOB CUCTEMHOTO MTPOEKTUPOBaHus KA ;;

YMEHUS:

* TeOpeTUYeCKHe: IOCTAaHOBKY U pelleHUs 3aa4 ONTUMU3aLUU CTPYKTYpbI U nlapaMeTpoB KA;

¢ TMpPAdKTUUYeCKHe: CaMOCTOATE/JbHOIO DpeEHIeHHsd TIIPOEKTHBIX 3ad[a4d, CBA3dHHBIX C 060CHOBaHI/IeM
CTPYKTYPBbI U NIPOEKTHBIX MapameTpoB KA;;

HABbIKU:

* pa3paboTKH KOMIBIOTEPHBIX ITPOrPaMM 1 aHa/Ii3a MOJyUeHHBIX Pe3y/bTaToB;

* VICIIO/Tb30BaHUs MPOTPaMMHBIX CPEeZICTB B mporiecce npoekThupoBanus KA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE KOCMUWYECKUX AIITTAPATOB siBiisieTcst AUCLIATIMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepxaHue OUCLIMIUIMHBI SB/ISETCS JIOTUYeCKWM IPOJO/DKEeHVeM AUCLIMILIVH: YCTPOVICTBO M
OYHKIIMOHVPOBAHUE KOCMUWUYECKHNX AIITIIAPATOB, LEJ/IEBBIE N CJ/IY)XEBHBIE
CUCTEMbBI KOCMHMNUYECKHNX AIITIAPATOB.

Copep>kaHve [AUCLIUIUIMHBL SIBJSIETCSI OCHOBOWM [/ ocBoeHusi aucuurnvH: ITPOMU3BOACTBO
KOCMMYECKUX AIIITAPATOB, ITPEJJUITJIOMHAS ITPAKTUKA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

e [ICK-1/23.1 — CrniocobeH NpoeKTHPOBaTh, KOHCTPYUPOBATh U COTIPOBOXKAATH HA BCEX ITarax
JKM3HEHHOTI'0 LJMK/a KOCMHAYeCKye amnmnaparbl, KOCMHUYeCKHe CUCTeMbl U UX COCTaBHble 4acTU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 9 3.e., 324 u.
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Paszpen 1. O0masi xapaKTepUCTHKA TPAHCIOPTHBIX KOCMHYECKHX anmaparos. 1.1.
4 8 Jupakruyeckas egununa 1. Knaccudukanus TKA v BU/bl MaHeBpOB, coBepiiiaeMbix TKA. 16 6 4 2 10 12
1.2. Jupakrtudeckas efrHuLa 2. OCHOBHbIe NPOeKTHbIe rapameTpbl TKA.
Pa3gen 2. PacyeT MaHeBPOB KOCMHUYeCKHX anmnaparoB. 2.1. /lijiakThyeckas eJuHULA 3.
OCHOBHBI€ 0JIOXKeHHsI UMITY/IbCHOM TeOPHUM MaHeBpOB. 2.2. [lufakTuueckas eauHuULa 4.
4 8 Pacuer UMIy/IbCHBIX MeXXOPOUTA/IBHBIX TTepeneToB. 2.3. [JuakTiHueckas eauHuLa 5. [lotepu 44 2 12 10 2 13
XapaKTepUCTHUeCKOH CKOPOCTH Ha MPOTSDKEHHBIX aKTHBHBIX YYacTKax M CriocoObl UX
CHIDKeHusL. 2.4. [lujjaKTiueckast effHULa 6. Pacuet MexkopbuTanbHOro repenera ¢
MPOTSKeHHBIMUY aKTUBHBIMU YUaCTKAMH.
Pa3pen 3. IIpoekTHpoBaHHe TPAHCIOPTHBIX KOCMHYECKHX aNiaparoB € XHAKOCTHBIMH
4 8 PaKeTHBIMH /IBHTaTe/IbHBIMH ycTaHOBKaMH. 3.1. [lufaktuueckast ejuHuLa 7. PacueT 46 o4 12 12 2 12
TriapamMeTpoB MexxopbuTaabHbIX epeneToB TKA. 3.2. [Jupaktudeckas eauHuna 8. Pacuer
MpOeKTHbIX napameTpoB TKA.
Pa3zpaen 4. Pa3pa6oTKa KOHCTPYKTHBHO-KOMIIOHOBOUHOH cxembl TKA ¢ XKPAY. 4.1.
4 8 Jypaktueckas egunuia 9. O60CHOBaHHe KOMITOHOBOYHOM M CH/I0BOM cxeMbl TKA. 4.2. 38 16 6 10 22 13
Junakrtuyeckas egrHuna 10. PacueT reoMeTpruueckrx ¥ MHepLIMOHHBIX napaMeTpoB TKA.
Bcero 3a 8 cemecTp 144 68 34 34 76 50
Paszpen 5. O0ocHOBaHMe TAapaMeTPOB Le/IeBOii CHCTeMbI KOCMHYECKOr0 anrapara CBsi3H.
5 9 1.1. upaktuueckas eauuuiia 1. ITapameTpsl LeneBoii cucteMbl KAC. 1.2. [Jupaktiyeckas 52 20 10 10 32 10
euHuIa 2. O60CHOBaHKe apameTpoB LieeBoi cuctembl KAC.
Paspen 6. OGocHOBaHHe TAapaMeTPOB CHCTEMbI 3/IeKTPOCHA0)KeHHsI Ha 0CHOBe
conHeuyHbIX Oaraped. 1.1. lugaktrueckas egununa 3. O60CHOBaHHE MOLIHOCTH COTHEYHOM
5 9 6arapeu 1 SHEpreTHYeCKHX MapaMeTPOB aKKyMy/IsITOpHOM Oataper. 1.2. [lufaktiueckast 32 12 6 6 20 10
eauHuia 4. O60cHOBaHMe MOTPeGHOI I/I0IIa/IU CO/THEYHOH 6aTaper 1 MaCCOBBIX apaMeTpoB
CHCTEMBI 2/1eKTPOCHAGKEHHSL.
Pasjien 7. Pa3pa0oTKa KOMIOHOBOYHOM CXeMBbI, pacyeT MacCOBbIX M HHEPIIHOHHBIX
5 9 napamerpos KA. 5.1. /lunakruueckast equauLa 9. PazpaboTka KOMIIOHOBOUHOM cxembl KA. 32 12 6 6 20 10
5.2. Inpakrrdeckas egunuiia 10. OnpeiesieHre TIONI0XKeHKs LieHTPa MacC ¥ MOME@HTOB
vHepuun KA.
Paszpen 8. OGocHOBaHMe MapaMeTPOB CHCTeMbI TepMoperynupoBanus KA. 3.1.
5 9 JlnpakTryeckast ejMHULA 5. PacueT TeruIoBbIX HAarpy30K 1 060CHOBaHKe TerioBoii cxembl KA. 32 12 6 6 20 10
3.2. lufakTryeckas efuHulia 6. Pacuet napameTpoB CUCTeMbl TePMOpPEryIMPOBaHUs].
Paspen 9. OGocHOBaHHe MapaMeTPOB CHCTeMbI OPHEHTALMH U CHCTeMBI cfpoca
KHHETHYeCcKoro Momenra. 4.1. /lujakruueckas egunuia 7. O60CHOBaHMe [1apaMeTpoB
5 9 CHCTeMbl OPHEHTAL|K Ha OCHOBe JIBUraTe/ieii-MaxoBHKOB. 4.2. [luakTiueckas ejHMLIA 8. 32 12 6 6 20 10
O6ocHOBaHKe CUCTeMbl cOpOCca KUHETHUECKOTO MOMEHTA Ha OCHOBE YTIPaBJISIOLIIAX
JIBUTaTesei.
Bcero 3a 9 cemecTp 180 68 34 34 112 50
Bcero no gucuuninHe 324 136 68 68 188 100

3.2. AyAuTOPHBII NPAKTUKYM

Homep 1 HauMeHOBaHMe pa3jesa
AUCLIUTLTHHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oo0nemMm,

ayp.
JacoB

Pazpen 1. O6masi XapakTepruCTHUKa
TPaHCIOPTHBIX KOCMMYECKHX arlfiapaToB.

METO,IU:-I pacueTa ME)KOP6I/IT8HI:-HLIX
rnepesyeTos.

Pa3pen 2. Pacuer MaHeBpOB KOCMUUECKUX
arraparos.

O60cHOBaHHe TTapaMeTPOB
MeXopOuTabHBIX TiepeneToB TKA

10

Paspen 3. IlpoekTrpoBaHHue TPaHCIIOPTHBIX
KOCMMUECKHX anmnaparoB C >KMJKOCTHbIMU
pakeTHbIMU JBUTaTe/IbHbIMUA YCTAHOBKAMU.

[TpoekTrpoBaHue TPaHCIIOPTHBIX
KOCMHUEeCKHUX aIllapaToB C KUJKOCTHbIMU
paKeTHbIMH JIBUraTebHbIMUA yCTaHOBKaMU

12

Pa3gen 4. Pa3paboTKa KOHCTPYKTHBHO-
KOMITOHOBOYHOM cxeMbl TKA c 2KP/TY.

O6ocHOBaHKe KOMIIOHOBOUHOM cxeMbl TKA
c XKPOY

10

Bcero 3a 8 cemectp

34

Pa3gen 5. O60CHOBaHMe MapaMeTpOB Lie/IeBok
CUCTeMBbI KOCMHUYeCKOT'0 arrapara CBSI3H.

O60CHOBaHHWE TIApaMeTPOB 1]eJIeBO
CHCTEMbI KOCMUYECKOTO arrapara CBsi3u

10

Pazpnen 6. O60cHOBaHMe TAPAMETPOB CHUCTEMBI
3/1eKTpoCcHabkeHUsI Ha 0CHOBE COJTHEYHBIX
Oarapefi.

OG60CHOBaHHE TTapaMeTPOB CHCTEMbI
3/IeKTPOCHAOKEHHUsST HA OCHOBE COJTHEUHBIX
Oarapeti

25187




7  |Pa3zmen 7. Pa3paboTKa KOMIIOHOBOYHOM cXeMbl, |Pa3paboTka KOMITOHOBOUHOM CXEMBbI, pacueT 6
pacueT MacCOBbIX U UHEPLIMOHHBIX [TapaMeTPOB |MaCCOBBIX U UHEPLIMOHHBIX NapamMeTpoB KA
KA.
8 Paszen 8. ObocHoBaHMe TapamMeTpoB cucTeMbl  |(OOOCHOBaHHE TTaPAMETPOB CUCTEMBI 6
TepMmoperyauposaHus KA. TepMoperyauposanus KA
Pasgen 9. ObocHOBaHMe MTapaMeTpoB cucTeMbl |OO0CHOBaHUE MTAPAMETPOB CUCTEMBI
9 |opueHTaIMU U CUCTEMBI COpPOCA KMHETUYECKOTO [OPUEHTAIUH U CUCTEMBI COpoca 6
MOMEHTa. KUHEeTUUYeCKOr0 MOMeHTa
Bcero 3a 9 cemectp 34
3.3. CamocrosTebHas pabdora crygenrta (CPC)
Ne Oo0nemMm,
o/ Homep u HauMeHOBaHUe pa3jesia AUCHUILINHbI Cojep>xaHue yueGHOro 3ajaHus 4aCOB
1 Pazpen 1. O6miast XapakTeprUCTUKa TPAHCIIOPTHBEIX | MeTofbl pacyeTa MeXXOpOUTaNTbHBIX 10
KOCMHYeCKHUX arraparoB. TriepesieToB.
2 Pa3pen 2. Pacuer MaHeBpOB KOCMUUECKUX O6ocHOBaHMe TTApaMeTpOB 2
arraparos. Me>kopOHuTabHbIX repenetoB TKA
Pasgen 3. IIpoekTupoBaHue TPaHCIIOPTHBIX
3  |KOCMHYeCKUX arraparoB C )KUJKOCTHBIMU ITpoektuposanue TKA c XXPOY 22
pakeTHbIMHU JBUraTe/IbHbIMU yCTaHOBKaMHU.
4 Pa3pen 4. Pa3paboTKa KOHCTPYKTHBHO- 0O60cHOBaHHE KOMITOHOBOYHOM CXEMBI 29
KOMITOHOBOYHOM cxeMbl TKA c XKP/TY. TKA c XPOY
Bcero 3a 8 cemectp 76
. O60oCcHOBaHUe MTAapaMeTPOB 1[e/IeBOM
Pazgen 5. ObocHOBaHMe TTapaMeTPOB 1ie/IeBOH
5 CHCTeMbl KOCMHAYECKOT0 arrapara 32
CUCTeMbI KOCMUYECKOT0 armapara CBsI3H.
CBSI3U
O06ocHOBaHUe MapaMeTPOB CUCTEMBI
Paspgen 6. O60cHOBaHMe TapAMeTPOB CHUCTEMBI
6 . |3mekTpocHabXeHHUs1 HA OCHOBE 20
3/1eKTpocHab)keHNsI Ha OCHOBe COJTHEYHbIX OaTapeii. .
COTHEUHBIX OaTapei
o Pa3paboTka KOMITOHOBOUHOMN CXEMBI,
Paszen 7. Pa3paboTka KOMIIOHOBOYHOM CXEMBI,
7 pacyeT MacCOBBIX U MHEPLMOHHBIX 20
pacueT MacCOBBIX U MHEPLMOHHBIX apaMeTpoB KA.
rnapametrpos KA
8 Pazgen 8. Ob0ocHOBaHKE TTapaMETPOB CHUCTEMBI O60CHOBaHUE [TapaMeTPOB CHCTEMBI 20
TepMoperyspoBanus KA. TepMoperynvpoBaHus KA
Pazpnen 9. O6ocHOBaHMe TAPAMETPOB CHUCTEMBI O06ocHOBaHUe MapaMeTPOB CUCTEMBI
9 |opueHTaLMY U CUCTeMBI COpPOCa KHHETUYECKOTO OpHEeHTAaLlMU U CUCTeMbI cOpoca 20
MOMEHTa. KMHETHUeCKOr0 MOMEHTa
Bcero 3a 9 cemectp 112
3.4. KypcoBoii npoeKkT
IMEPHNO
A INTAHUPYEMOE
COJEP)XAHUE 3TAITIA NCITIO/THEHUA
BPEMHSI (uac)
(uepesu cemecTpa)
Jrtan 1. Odopmiienne 3aganus Ha KI1. Anamms 6.7 6
nutepatypsl o Teme KIT
Ortan 2. Pa3paboTka MaTeMaTHueCKOM MOJIEH. 8-9 6
Oran 3. PacueT MacCOBBIX, TeOMeTPHUYECKUX U 10- 11 10
HWHepLIMOHHBIX ITapaMeTpoB KA
Jrar 4. Pa3paboTka TeopeTHUeCKOro YepTeka 12-13 6
Irtan 5. OdopmiieHre TOSCHUTEIBEHOMN 3alMCKH 14 - 15 6
Oran 6. 3awmuyra KypCOBOIo IpoeKkTa 16-17 2
Bcero 3a 9 cemecTp 36
7 25187




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IM CEMECTPA
3 4 5 6|7 8 9 10 12 16 17
Otu. 1m0 | Otu. no Otu. 1m0 | Otu. 1O Otu. 1o KII, gud.
8 13 I13 AP I13 I13 AP I13 AP 3a4.
9 AP AP AP

YcioBHBIE 0003HAUEHHS:

[P — nuarHoctryeckasi pabora;

Ortu. 1o 13 — oTueT no npakKTUUeCKOMY 3a/|aHUIO;
KII — KypCOoBOIi IPOEKT;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

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

e UMArHOCTUYECKas paboTa;

e OTYeT I10 [IPaKTHUECKOMY 3aJjaHHIO;
e KypCOBOU ITPOEKT.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

5K3dMeH.

nrddepeHITMPOBaHHBIN 3aUeT;
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. Pomanos, H. A. Tectoenos. . OCHOBBI IIPOEKTHPOBaHKUS MH(OPMALIOHHO-YTIPAB/ISIFOLNX U
MeXaHUueCKUX CUCTeM KocMuueckux ammaparoB. CIT6.: [Tpodeccuonan, 2015, 60 3k3.

2. B. B. Hukonbckuii. . OCHOBBI IPOEKTUPOBaHUS aBTOMaTHueCKUX KocMuueckux arnmaparos. CIT16.BT'TY
"BOEHMEX" um. . ®. YctuHoga, 2007, 3. pec.

3. B. . Epmosaes. . ITpoekTHpoBaHKe TPAHCIIOPTHBIX KOCMHUUeCKUX arnapaTtoB. CIT6.BI'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2019, 52 5k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3jaHUs:
1. ABMakoCMHUUeCKOe PUOOPOCTPOEHHE.

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

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHaa 6ubmoreka BT TY «k BOEHMEX» um. /1.®. YcTHHORA.

CoBpeMeHHbIe TPOQecCHOHABHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast siekTpoHHast 6ubnoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(yHIaMeHTaTbHBIX UCC/Ie[IOBAaHUH.

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHGbOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryaupoBaHus: HopMel, ipaBuia, CTaHAApThI
PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;

3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.

5.5. TIporpamMMHOe obecrieueHue:;

1. Microsoft Office;

2. PTC Mathcad Prime 5.0;
3. Mathcad Prime 3.1;

4, KOMITAC-3D V17,

5. SolidWorks 2015 R5;

6. Matlab 2015a SP1.

5.6. H(dopmalioHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. 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:

. ITpoexTop;

. IuTepakTrBHas JOCKa;

. Microsoft Office;

. PTC Mathcad Prime 5.0;
. Mathcad Prime 3.1;

. KOMITAC-3D V17,

. SolidWorks 2015 R5;

. Matlab 2015a SP1.

OO UT A WN -

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUNE KOCMHNYECKHUX AIIITAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa IIPOEKTUPOBAHUE KOCMMUWYECKUX AIITIAPATOB siBsieTcsi AUCLIUTTMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha ¢akynbrete A PakeTHO-KOocMuueckod TexHWkH BI'TY
"BOEHMEX" um. [].®. YcruroBa kadeapoit A3 KOCMUWUYECKUE ATITTIAPATHI U IBUTATEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23.1 criocobHOCTh MPOEKTHPOBaTh, KOHCTPYMPOBAaTh M COMPOBOXK/ATh Ha BCEX 3Tarax >KU3HEHHOTO
LIMKJ/Ia KOCMUUeCKUe arraparbl, KOCMUYeCKre CUCTeMBI M UX COCTaBHbIE YaCTHU.

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

[MpenolaBaHye JMCIUITIMHBL TPeyCMaTpUBaeT credyromye (HopMbl OpraHu3aluM ydueGHOTO Tpolecca:
JIeKI[Y, TpaKTUYeCKHWe 3aHATHs, CaMOCTOsiTeNbHas paboTa CTy[eHTa, KypCOBOe TIPOeKTHpOBaHUe,
KOHCYJIbTaLUH.

[IporpamMmoii JUCLIUIIIMHELI ITPelyCMOTPEHBI CJIe/lytOllre BU/IbI KOHTPOJIS: TEeKYIMI KOHTPO/b yCIIeBaeMOCTH B
(dhopme 3aIIUTHI OTUETOB I10 TIPAKTHUEeCKUM 3a/laHUsIM, 3alllMThl KYPCOBOTO MTPOEKTA, a TaK)Ke MPOMeKYTOUHbIN
KOHTpOJIb B (hopme A depeHITMPOBAHHOTO 3aUeTa U 9K3aMeHa.

OOm1as TpyA0EMKOCTh OCBOEHUS JMCIUI/IMHBI COCTaB/sAeT 9 3aueTHBIX efuHMIIbI, 324 yaca. TTporpammoit
JUCLMILIMHBI TpefycMOTpeHbl 68 uacoB Jjekiuid, 68 uacoB IpakTWYeCcKMX 3aHATHNM, M 188 wdacos
CaMoCTOSITeIbHOM paboThI CTyAeHTa.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
e OTUYeT 110 MPaKTUUeCKOMY 3a/|aHHIO;
e KypCOBO! ITPOEKT.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
o muddepeHIMPOBAaHHBIN 3aUeT;
e 5K3aMeH.

OO6m1as TPyJI0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 9 3.e., 324 u. TIporpaMMoW JUCIUIIMHEL

MpelyCMOTPEHBI JIEKIIMOHHbIe 3aHATHsS (68 u.), mpakTuueckue 3aHaTusA (68 u.), camocTosTesnsHass pabora
ctyzeHTa (188 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
MMPOEKTUPOBAHUE KOCMHWYECKUX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHEI cocTaB/sgeT 324 4., U3 HUX 136 4. ayAUTOPHBIX 3aHATHUH, U 188
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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

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

HaumeHnoBaHue padoTbI Pexkomenjyemas iMTeparypa prm:::KOCTB’
Paspen 1. O0mas xapakTepuCTHKA TPAHCIOPTHBIX KOCMHYECKHX aniapartos.
Meroge! pacuera B. U. Epmosiaes. . HpOEKTI/IpOBaHI/'I'e TpaHCI'IOpTIf])IX
MeXOPGUTA/HHBIX TIEDENIeTOR, kKocmuueckux armaparo: CI16.BI'TY "BOEHMEX" um. [I. 10
®. YctuHoBa, 2019 (1)
Wroro no pasgeny 1 10
Pa3pen 2. Pacuer MaHeBpOB KOCMHYECKHX afiaparos.
O0ocHOBaHKe 1MapaMeTpoB B. W. Epmonaes. . [IpoekTupoBaHue TPaHCIIOPTHBIX
MEe>XXOpOUTA/IbHBIX I1ePejIeTOB kocMmuueckux amnmaparor: CITI6.BI'TY "BOEHMEX" um. . 22
TKA ®. YctuHoBa, 2019 (2)
Wtoro mno paszeny 2 22

Pa3}18ﬂ 3. HPOEKTI/IPOBHHI/IE TPAHCIIOPTHBIX KOCMHUYECKHX dlllldPAaTOB C )KUAKOCTHBIMH PAKE€ETHBIMHA
ABUI'dT€/IbHBIMHA YCTAHOBKAMM.

B. U. Epmosiaes. . [IpoekTpoBaHue TPaHCIIOPTHBIX

ITpoektuporanue TKA c XKPY |kocmuueckux anmaparor: CII6.BI'TY "BOEHMEX" um. [I. 22
®. YctuHoBa, 2019 (3)
Uroro no pa3geny 3 22

Paspen 4. Pa3pa6oTKa KOHCTPYKTHBHO-KOMIIOHOBOUHOM cxembl TKA c JKPTY.
B. W. Epmonaes. . [IpoekTupoBaHue TPaHCIIOPTHBIX

O60CHOBaHWe KOMIIOHOBOUHOM

kocMmuueckux anmaparor: CITI6.BI'TY "BOEHMEX" um. . 22
cxempl TKA ¢ 2KPILY ®. YeruHosa, 2019 (3-4)
Wroro mo pazgeny 4 22

Pa3nen 5. O6ocHOBaHMe napaMeTrpoB HEHEBOﬁ CUCTE€EMbI KOCMUYECKOr'0 drmndpdara CBA3u.

A. B. PomaHos, H. A. Tectoez0oB. . OCHOBBI
MPOEKTUPOBaHUS MH(POPMAaI[HOHHO-YTIPABJISIONUX U

O06ocHOBaHHe MTapaMeTpoB

11eJIeBOUM CHCTEMBI 32
MeXaHHYeCKUX CUCTeM KocMUuecKkux armaparos: CII6.:
KOCMUYECKOTO arirapara CBsi3u
IMpodeccuonan, 2015 (1)
Wrtoro no pa3geny 5 32
Paspen 6. OGocHOBaHHe MAPaMeTPOB CHCTEMbI YJIEKTPOCHA0)KeHHsI HA 0CHOBE COJTHEUHBIX OaTapei.

O0ocHOBaHKe MMapaMeTpoB B. B. Hukonbckuii. . OCHOBBI POEKTUPOBaHUS
CUCTEMbI 3/IEKTPOCHAO)KEHHS Ha | aBTOMAaTHUeCKMX KoCMHUUecKuXx arnapatoB: CI16.BI'TY 20
OCHOBe COJTHEYHBIX OaTapeit "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (2)

Wroro mno pa3peny 6 20

Paspen 7. Pa3pa6oTKa KOMIIOHOBOYHOW CXeMbl, pacyeT MacCOBBIX M MHEPIHOHHBIX MapameTrpoB KA.

A. B. PomaHnos, H. A. Tectoez0oB. . OCHOBBI
MIPOEKTHPOBAHUS MH(OPMALIMOHHO-YTIPABJISIOLINX U
MeXaHWYeCKHUX CUCTeM KocMuueckux armaparos: CII6.:
Ipodeccuonan, 2015 (3)

Wroro no pasgeny 7 20
Paspen 8. OGocHOBaHHe MapaMeTPoOB CHCTeMbI TepMoperyiupoBanusa KA.

12 25187

Pa3paboTka KOMIIOHOBOUHOM
CXeMBI, pacyeT MacCCOBBIX U
HWHepLIMOHHBIX ITapaMeTpoB KA
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O60cHOBaHHWe TTapaMeTPOB A. B. PomaHos, H. A. Tectoez0oB. . OCHOBBI 20
CUCTeMBb] TEPMOpPETryIMpPOBaHUs MIPOEKTHPOBAHUS NH(OPMALIMOHHO-YTIPABJISIOLINX U
KA MeXaHWYeCKHUX CUCTeM KocMuuecKux armaparos: CII6.:
IMpodeccuonan, 2015 (4)
Wrtoro no pasgeny 8 20
Paspen 9. OGocHOBaHHeE MAPaMeTPOB CHCTEMbI OPHEHTALIMH U CHCTeMbI C0P0ca KHHETHYeCKOro
MOMeHTa.
O06ocHOBaHHe MMapaMeTpoB A. B. PomaHoB, H. A. TectoefoB. . OCHOBBI
CUCTeMb] OpUEHTALIUU U MIPOeKTHPOBaHUS HHGOPMAIIMOHHO-YIIPABISIOLIUX U 20
cucTeMbl cOpoca KHHETHUECKOTO| MeXaHW4eCKHX CUCTeM KOCMUYeCKHX arraparoB: CII6.:
MOMeHTa IMpodeccuonan, 2015 (5)
Wroro no pasgeny 9 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MMPOEKTUPOBAHUE KOCMHWYECKUX AIIIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

* OTYeT I10 NMPAaKTHUECKOMY 3aJaHHIO;
e KYPCOBO ITPOEKT;

e muddepeHITMPOBAHHLIN 3aUeT;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

OTueT N0 NpaKTUYECKOMY 3a/JaHUI0
[TepeueHb NpakTUUECKUX 3aJaHUN cofiep>kuTcs B YMK fucuunivHeL.
OTueTsl 10 NMpaKTUYeCKUM 3a/laHUSIM TIPEeCTaB/ISAOTCSA B IeyaTHOM BHze. OTueT CUYMTAEeTCs IPUHATHIM TIPU
BBITIO/THEHUH BCEX C/IeYIOUIUX TPeOOBaHUIA;
- pacueThl BbINOHEHBI IPaBUIBHO;
- TIpUHATLIE B paboTe MPOEKTHbIE PelIeHHst ZOCTATOUYHO TIOIHO 000CHOBAaHEI;
- rpadruecKrie MaTepUasIbl BHITIONHEHBI C COOMIOIEHNEM [IeMCTBYIOIINX CTaHAAPTOB;
- IPaBU/ILHOCTh OTBETA Ha BOIPOC IperojaBaressi o COAep>KaHUI0 OTYeTa;
- IIOIyCKArOTCSl He3HAUMTe/IbHbIE UCTIPAB/IeHUs B OTUETE.
OTueT He MOXKeT OBbITh TIPUHSAT U TIO/JIEXXUT A0PabOTKe B CIyUae:
- OIMOOK B pacueTax U CyIleCTBEHHBIX OTKJIOHEHUH OT JIEMCTBYIOLIUX CTaH/IapTOB MpU 0(pOpMIeHUN
rpadryeckoro Marepuana;
- TpyObIX OIIMOOK TP OTBETAX Ha BOTIPOCKI TIPETO/IaBaTeisl.

KypcoBoii mpoeKT

TemaTrKa KypCOBBIX IIPOEKTOB COLePXKUTCA B Y MK AUCIUIIINHBL.
ITepep, 3aiuToli KypcoBOro IpoeKTa CTY/leHT Ipe/CTaB/seT Ha [IPOBEPKY MOSICHUTE/IbHYIO 3alUCKY U
rpaduueckue Matepuasbl. Marepuasbl KYpCOBOIO ITPOeKTa Npe/CTaB/IsIIOTCs B [leyaTHOM Buze. I1pu
TI0JIOJKUTEe/IbBHOM pesyJibTare KOHTPOJIA IIPOBOAUTCSA 3alljuTa, BK/IFOUAIOLas JOK/IaZ, CTy[eHTa U OTBeThl Ha
BONPOCHI NpenofiaBaTesisi. KypcoBoi MpOeKT CYUMTAeTCs MPUHATHIM MPU BBITIOIHEHUM BCEX CIeAYIOLMX
TpeboBaHMii:
- pacueTsl BBIIOIHEHB] [IPaBU/IBHO;
- IPUHSATbIE TIPOEKTHBIE PelleHHs! JOCTaTOUuHO I10/THO 000CHOBaHbI;
- rpauuecKrie MaTepHraIbl BBITIOTHEHBI C COOMIOieHNeM JIeMCTBYIOIINX CTaH/|apTOB;
- CTy[,eHT B OCHOBHOM IIPaBW/ILHO OTBETUJI Ha BOIIPOC IIperiojiaBaresis.
KypcoBoii poeKT oTfaeTcst Ha J0pabOTKY M/ Ha3HaYaeTCsl TOBTOPHAsI 3alljiTa B CIeAYIOLUX CIyYasx:
- Ha/luve oImMbOoK B pacueTax U CyIeCTBeHHBIX OTKIOHEHUH OT [JeMCTBYIOIUX CTaHAAPTOB TIPH OOPMIEHUN
rpaguuecKoro Marepuasa;
- CTYZIeHT JJOIyCTH/1 rpy0Oble OIIMOKY IPY OTBETAaX Ha BOTIPOCHI TIperofiaBarerisl.
OrleHKa 3a KypCOBOH IPOEKT BLICTaB/ISIeTCS 10 pe3y/ibTaTaM 3alliiThl:
«OTJINYHO» - TIPY TOJIHBIX OTBeTax Ha BOIPOCHI,
«XOpOLIO» - TIPY HAJTMYUHU HeCYI|eCTBEHHBIX OIIMOOK B OTBETAaX Ha BOIPOCHI,
«YZIOBJIETBOPUTE/ILHO» - TIPY HAJIMUKK CYIleCTBEHHBIX OIIMOO0K B OTBETAX, KOTOpPbIe ObL/IM UCTIPAB/IeHkI TIOCIe
HaBOJALIUX BOIIPOCOB,
«He 3aLUTHI» - TIPU HAJIMYMH CYILeCTBEHHBIX OIIMOOK B OTBETaX, KOTOPble 00yYaroluiicsi He CMOT UCIIPaBUTh
T10CJ/Ie HaBO/SLIUX BOIIPOCOB.

JuddepennypoBanHkblii 3aueT

[HonyckoMm K caaue auddepeHLIPOBaHHOTO 3aUeTa SIB/ISIeTCS BHITOTHEHKEe BCeX MepOTIPUATHH,
TIpe/lyCMOTPEHHBIX IpadiKoM KOHTPOJIbHBIX MePOTIPUSATHI paboueii MpOrpaMMbl AVCLUATIIVHBL.
OueHka 3a AuddepeHLIPOBAHHbIN 3aUeT BBICTAB/SETCS 110 pe3y/bTaTaM OTBETOB Ha BOIIPOCHI K
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muddepeHIabLHOMY 3a4eTy:

«3aUTeHO-OT/INYHO» - TIPU TIOJTHBIX OTBETaX Ha OCHOBHBIE U JIOTIOJTHUTE/IbHbIE BOMPOCHI,

«3auTeHO-XOPOLIO» - TIPY HAaWMYMH HeCyIeCTBEHHBIX OIIMOOK B OTBETax HAa OCHOBHBIE U IOTIOJTHUTE/TEHbIE
BOTIPOCHI,

«3aYTeHO-Y/I0B/IETBOPUTE/IEHO» - TIPU HAJIMYMU CyILleCTBEHHBIX OIIMOOK B OTBETaX, KOTOPbIe ObIIN
WCIIPaB/IeHbI TIOC/Ie HAaBOZSIIMX BOIIPOCOB,

«He 3a4TeHO» - TIPY HalIMYKH CYIL[eCTBEHHBIX OIIMOOK B OTBETAX, KOTOPbIe 00YYaIOIMiiCsi He CMOT MCIPaBUTh
T0C/Ie HABOZSIIMX BOIIPOCOB.

[TepeueHs BonpocoB K JuddepeHaIbHOMY 3aueTy cofep>KuTcs B YMK qucLumnivHbL.

JK3aMeH

[JoryckoM K caue 3K3aMeHa SIB/IsIeTCs BBITTOJTHEHVE BCeX MepPOTIPUSITHN, TIPelyCMOTPeHHBIX rpahuKoM
KOHTPOJIbHBIX MEPOTIPUSTHI paboueii MporpaMmbl JUCLIUTUIAHBI. JK3aMeH TIPOBOJUTCA B POPME YCTHBIX
OTBETOB Ha BOIPOCKI 9K3aMEHALIMOHHOTO OuieTa.
O11eHKa 3a 9K3aMeH BBICTAB/ISIETCS 110 Pe3yJ/ibTaTaM OTBETOB Ha BOTIPOCHI OusieTa:
«OTJIMYHO» - TIPY TOJIHBIX OTBeTax Ha 3K3aMeHAL[MOHHBbIe U JOTIO/IHUTEeIbHbIE BOIPOCHI,
«XOpOIIIO» - TIPH HAaJIMYUM HeCYITIeCTBEHHBIX OIMMOO0K B OTBETAX Ha SK3aMeHAaI[MUOHHBIE U JIOTIO/THUATE/TbHbIE
BOIIPOCEHI,
«YZIOBJIETBOPUTE/ILHO» - TIPU HAJIMUMH CYITIeCTBEHHBIX OIHOOK B OTBETAX, KOTOpPbIe ObLIM UCTIPAB/IEHBI TIOCTIe
HaBOZSALMX BOMPOCOB,
«HEY/IOB/IETBOPUTEIBHO» - TIPY HAa/IMUMK CYII[ECTBEHHBIX OIIMOOK B OTBETAX, KOTOPhIE 00yUaroIuiics He CMOT
WCIIPaBUTh MOC/Ie HABOASIIUX BOIIPOCOB.
ITepeuens BONPOCOB K 3K3aMeHy cozepKutcd B Y MK [UCLUIIMHEL
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Pazgen 1. O0mjas xapakTepuCcTHKA OtueT 1o
4 8 |TpaHCHMOPTHBIX KOCMHUUYECKHX 16 6 4 2 10 12 |mpakTUueckoMmy
anmnaparos. 3a[JaHUI0
Pazpgen 2. Pacuetr MaHeBpOB Oruer o
4 8 44 | 22 | 12 10 22 13 |mpakTUueckomy
KOCMHYeCKHX anmnaparosB.
3a[jaHUI0
Pazpgen 3. IIpoekTupoBaHue
TPaAHCHOPTHBIX KOCMHYECKUX Otuer no
4 8 |anmaparoB C )KMAKOCTHBIMH 46 | 24 | 12 12 22 12 |npakTHUeckoMy
PaKeTHbIMHU JiBUTaTe/IbHBIMH 3a[,aHUI0
yCTaHOBKaMH.
Paspen 4. Pa3pa6oTka Ortuet 1o
4 8 |KOHCTPYKTHBHO-KOMIOHOBOUHO# | 38 | 16 6 10 22 13 |mpakTUueckomy
cxembl TKA c )KPIY. 3a/laHUI0
Bcero 3a 8 cemectp 144 | 68 | 34 34 76 50
Pazpen 5. OdocHoBaHue Oruer 110
5 9 |mapamMeTpoOB Ie/IeBOH CHCTEMBI 52 | 20 | 10 10 32 10  |npakTHUeCKOMY
KOCMHYeCKOro anmnapara CBA3H. 3a[,aHUI0
Pazpaen 6. OdocHoBaHue
napaMeTpoB CHCTeMBI Order no
5 9 32 | 12 6 6 20 10  |mpakTUueckoMy
3/IEKTPOCHA0)KeHHs1 HA 0CHOBE Sa/IAHMIO
COTHEeYHBIX DaTapei. a
Paspen 7. Pa3paboTka
. OrtueT 1o
5 g |KOMIOHOBOUHOH CXeMbI, pacuer 2 | 12 6 6 20 10 |mpakTieckomy
MAacCCOBBIX M HHEPIIUOHHBIX SaIAHMIO
napamerpos KA. A
Pazpen 8. OGocHoBaHue OTuet 1o
5 9 |mapamMeTpoB cHCTeMBbI 32 | 12 6 6 20 10  |mpakTUuUeCcKOMy
TepmoperyupoBanusa KA. 3a[jaHUI0
Pazpen 9. OdocHoBaHue Order no
napaMeTpoB CHCTeMBI MPAKTHHECKOMY
5 9 32 | 12 6 6 20 10 3a/laHUIO,
OpHEeHTALHH U CHCTeMBbI copoca o
Kypcoson
KHHETHYeCKOro MOMeHTa.
MIPOEKT
Bcero 3a 9 cemecTp 180 | 68 | 34 | 34 | 112 50
Bcero no gucouniuHe 324 | 136 | 68 68 188 100
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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

Ne 2

Ne 3

Bonpocbl omKkpbimozo muna:
OCHOBHOM He/J0CTaTOK YIPaB/ISIOLMX paKeTHbIX ABUraTe/iel COCTauT B
IMpu ynpaBieHUy MOMEHTaMU CHJ/I OCH YIIPaB/sIIOLIMX ABUraTe/el pasMelatoT

[Ipu yripaBiieHUM MOMEHTaMH Tap CHJI OCU yTIPABJISIOLINX ABUTaTesiel pa3MelraoT
B cocraB TpaHcoH epa peTpaHC/IATOpa KOCMUUECKOTO arrapara CBsI3U BXOJST

B miporiecce npoekTHUpOBaHus MO, ONTHMU3HUPYEeMbIMU TTapaMeTpaMi TOHUMAkoT

AxkymynsTopHas 6atapes KA 10/mKHa yIOBIETBOPATD TPEM OCHOBHBIM
(yHKI[MOHATBHBIM TPeOOBAHUSM:
Onpe/ieuTh MOIITHOCTL COJTHEYHOM Oatapen reoctaijioHapHoro KA B KoHIle CpOKa
(hYHKIIMOHUPOBAHUS TPY TTPOXOXK/I€HUH TOYKH JIETHETO COJTHI[ECTOSTHUS.

WcxopHble faHHBIe: TIJIOTHOCThL COJTHEYHOTO TIOTOKA B OKPECTHOCTU 3eMJTH B MePUO/,
JileTHero cosHLecTossHUs — 1350 B1/m2, rinowaas Cb — 40 m2, KI1 Cb — 0,25, yron
ME>XXTy MI0CKOCThI0 Te0CTal[MOHAPHON OPOUTHI M TJIOCKOCTRIO BpallleHHst 3eM/I BOKPYT
Couara 23,5°, cpok aktuBHOTO QyHKIOHUpoBaHus KA — 15 e, koadduiiuent
nerpajanuu (JOT03/1eMEHTOB Ha reocTraljoHapHou opoure — 0,008 rog-1.

Onpe/ieuTh MOMEHT UHEPIMKA OOPTOBOM aHTEHHBI OTHOCUTENIBEHO 0CcH OX CBSI3aHHOM
cucteMsl koopauHat KA.

VcxopHble faHHbIe: COOCTBEHHBII MOMEHT MHEPLY aHTeHHbI OTHOCHUTE/IBHO OCH,
napasienbHol ocu Ox — 8,5 Kr*M2, Macca aHTeHHbI - 11 KT, pacCTOsIHUue MeXIy
LIEHTPOM MacC aHTeHHBbI U 0Cbr0 OX — 3,7 M.

[nst obecrieyeHyst yripaB/ieHHs YIJIOBLIM MojioykeHHeM KA 110 TpeM KaHamam
MOMEHTaMH CUJT HeoOX0MMO YIPaB/ISOLUX ABUraTesnem.

OnpeziesMTh ONTHMaIbHOE KOJTMUeCTBO YTPAB/ISOLINX ABUraTesnel AJIs1 yrpaB/aeH!s
YIJIOBBIM T0/10’keHHeM KA O0THOCHTENBbHO Tpex 0celi CBI3aHHOM CHCTeMbI KOOpUHaT.

NcxopHble ganHble: B miporiecce QyHKIMOHUPOBaHUS KA ero rieHTp Macc U3MeHsieT CBoe
T0JIO’KEeHUe TOMBKO 0 0cu OX CBA3aHHOM CUCTeMbl KOOPJUHAT.

Bonpocbl 3akpbimozo muna:
Urto noHuMaeTcst 1iof, 3ppeKTUBHOCTHIO puMeHeHHsT KA?

1. CrniocobHocTh KA mocturars TpeOyeMsIx 1ie/ieBbix 3(h(HEKTOB B TIPOIIECCe €To
TIPUMEHEHUS.
2. KowmruiekcHoe CBOWCTBO rnporjecca npuMeHeHusi KA, xapakTepusyroliee ero

MPUCIIOCO6/IEHHOCTD TIPe0Opa30BbIBaTh MaTepHasibHble U BDEMEHHbIe PeCYPChI B
TpeOyeMbie pe3y/ibTaThl.

3. CgoticTBo nporiecca npuMeHeHust KA, obecrieurBarolijee SKOHOMHUIO
MaTepuasbHbIX peCypCoB

4. OrepaTUBHOCTH pelleHus Lie/leBbIX 3a/,a4u B rporecce rnpuMeHenns KA
OCHOBHOE [JOCTOMHCTBO KaCKa/HbIX (pOTO3/IeMEHTOB COJTHEeUHbIX Oarapeii

1. Huskasi CTOMMOCTb.
2. Beicoxkwuii KII/I.
3. Bhbicokast HaJ|e)KHOCTh.

4. Manas ferpajanus B IpoLecce roJsera.
KakuMm 06pa3om pa3MeliaroT MaHeu COMHeYHBIX OaTapeii ¢ 0HOCTeNeHHbIMU
MPUBOJAMU Ha reocrauprioHapHbix KA cBssu?
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1. B MI0CKOCTH OpOUTBHI.
2. Tlo MeCTHO# BepTHKA/IH.
3. TleprieHAUKY/ISIPHO TJIOCKOCTH OpOUTHI.

4. Tlo HanpaBnenuro moseta KA.

Ne 4 Kakue pacueTHble c/iyyar He0OX0AMMO PACCMOTPETD ITPU IIPOEKTUPOBAHUH CUCTEMBI
3/1eKTPOCHaOKeHus reoctauoHapHoro KA cesizu?

1. Haxoxpenue KA B TouKax COMHLECTOSHUS.
2. Haxoxpenne KA B TOuKax paBHOZEHCTBUS.
3. Haxoxpenne KA Mexy TOUKaMU COTHLIECTOSIHUS M PABHOZ€HCTBUS.
4, Haxoxpenue KA B TOUKax COMHLECTOSHUS U PABHOJIEHCTBUS.
Ne 5 W3 Kakux yciioBuii onpefienisieTcsi Tpebyemasi Macca akKyMyJ/IsSTODHOU OaTtapen?

1. ObecrieueHre TpeOyeMbIX MOIIHOCTH pPa3psijia M SHEPTUM pa3psja.

2. O6ecrnieueHue TpeOyeMbIX MOIITHOCTH Pa3psi[ia U KOJIMUeCTBa LUKJIOB 3apsia-
paspsizia.

3. OGecrieueHre TpeOyeMbIX MOLITHOCTH Pa3psiJia, SHEPTUU pa3psijia U KOJMUYeCTBa
LIMKJIOB 3apsiJia-pa3spsja.

4. OG6ecrieueHure TpeOyeMbIX MOLJHOCTH Pa3psi/ia ¥ SHEPIUH pa3psija.
Ne 6 IIpu onpenenenyy MoMeHTOB MHepLK KA nCo/b3yroT

1. Teopemy Komum.
2. Teopemy lllTeiiHepa.
3. Teopemy I'aycca

4. Teopemy Beiiepintpacca
Ne 7 HasBaTb 0CHOBHBIE TerIOBbIe TTIOTOKH, YYUThIBaeMbIe NpU NMpoeKThupoBaHuu CTP
reocraiuoHapHoro KA ces3u.

1. TIpsiMoi1 CO/THeUHBIH TeT/I0BOM MOTOK ¥ COOCTBEHHBIN TEIIOBO MOTOK 3eMIIH.
2. TerioBo# MOTOK OOPTOBOrO 060PYI0BAaHUS U COOCTBEHHBIM TEIIOBOM MOTOK 3eMJTH.
3. TeroBo# MOTOK 6OPTOBOrO 00OPYAOBAHMS U MPSIMOI COTHEUHBIN TEMJIOBOM MTOTOK.

4. TIpsIMO# CONHEYHBIH TEMIOBOM MOTOK U COOCTBEHHBIH TEIIOBOW MOTOK 3eMJIH.

Ne 8 Kakoi1 anemMeHT KOHCTPYKLIMM HerepMeTUYHOro KA BHOCHT OCHOBHOM BK/1aZ B TEIJIOBOE
conporusiieHue CTP?

1. TemnoBbie TPyOBI.
2. CoTOBBIH 3aIl0/THUTE L COTOMaHe/ e.
3. KoHTyp C TeryioHocuTe1eM.

4. TepMONPOBOJHUKH.
Ne 9 Kaxkue 3HaueHus1 onTrYeCcKUX KO3 GULIMEHTOB TIOBEPXHOCTH pajiiatopa LiesiecoobpasHo
WCII0/1b30BaTh TIpU npoektTupoBanuu CTP?

1. MakcuManbHasi CTelleHb UEPpHOTHI U MaKCHUMa/IbHbIN K03Cl)(i)I/IL[I/IEHT MOTIJIOIIEHW A
COJ/JIHEYHOI'O U3/IyUeHU.

2. MuHuMasbHas CTelleHb YePHOThI 1 MUHUMA/IBHBIN KO3 QULIMEHT MOI/IOLeH s
COJTHEUHOI'0 U3/Ty4eHUs.
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Ne 10

3. MuHuMasbHasi CTelleHb UepPHOTh! U MaKCUMaJTbHbIM KO3(QQUIIEeHT MOT/IOIIeHUS
COJTHEUHOT'O M3/Ty4eHMUsl.

4. MakcuMarbHasi CTelleHb UePHOThI U MUHUMA/bHBIN K03(UIIeHT ToryoieH s
COJTHEYHOTO W3JTyUYeHUsl.

KakuM 06pa3om cBs3aHbI MeXy COO0M TOUHOCTh opyueHTanuy KA U yrpasstoLge
MOMEHTHI, CO3/jlaBaeMble UCIIOJHUTE/IbHBIMU OpraHaMy OpUEeHTaL[uK?

1. Tlpu yBe/sMueHUU yTIPaB/ISIONAX MOMEHTOB TOUYHOCTh OpPHUEHTAI[UH YXY/II1aeTCsl.
2. Tlpu yBenvueHUM YIIPaB/SIOIIUX MOMEHTOB TOUHOCTh OPUEHTALIUU yIyulllaeTCs.
3. TouHOCTb OpHEHTAL[M He 3aBUCHUT OT YIIPABJISIOIINX MOMEHTOB.

4. 3aBHCHUMOCTb TOUHOCTU OpHEHTAlMX OT YIIPABIAKOINX MOMEHTOB UMEET OIITUMYM.
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