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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 ot « 10 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

notieHT Ka. PTC MeiuepsikoB A. A.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

Crapumii nperniogaBaress kKag. PTC Hospgpesarsix /1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
M3yuyeHUe KOHCTPYKL[MM KOCMHUYEeCKUX arraparos,
To/TyueHWe WHXeHePHbIX 3HaHWW B 00/acTH pa3pabOTKW M KOHCTPYMPOBAaHUS KOCMMYECKUX
ariraparos.

1.2. 3agauy JUCIMIIIAHBI
— OcHoBHOM 3a/iaueil AWCLMIUIMHBI sIBJsieTCs (DOPMUPOBAaHUWE Y CTYJNEHTOB KOMIIeTeHLUH,
TIO3BOJISIIOIEHN U3YUUTh OOIIMe TIPUHIUIIBI IOCTPOEHUST ¥ (DYHKI[MOHUPOBAHUS KOCMUUECKUX araparos,
a TakK >Ke BbIOpaTh COCTaB PaZiM03/IeKTPOHHBIX CUCTeM KOCMHUYECKOTO arrapara, COOTBETCTBYIOIIMX €ro
Ha3HAUEeHUIO U TIPeIbSBIEHHBIM TEXHUUECKUM TPeOOBaHUSIM.

2. MecTo puciMiuinHel B cTpyKrype OITOII

HOucuuruiiHa «KoHCTpykimy Kocmuueckux ammapatoB» (51.5.29.3) otHocutcs Kk 6Gmoky 1
(6a3oBast yacTh).

[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
crefytoe  gucLMIUMHbL:  Kocmuueckass Oanmictvka, KocMmuueckue Komruiekchl, Kocmudeckue
cucteMbl, Kocmuueckre cuCTeMbl JUCTAaHLMOHHOIO 30HAMPOBaHMs, Kocmuueckne CuUCTeMBbI
paguoMoHuTOprHra, Maremaruka 1. Beiciias MaremMaTika, OCHOBBI KOMITBEOTEPHOI'O IIPOEKTUPOBAHUS U
MO/IeJIMPOBAHUSl  PaZiM03/IeKTPOHHBIX CpeAcTB, CHCTeMbl ymIpaBleHUs W KOHTPOJS KOCMHYeCKUX
arraparoB, Pu3KKa.

[TocnepyromyMu JUCHUATIIMHAMU SBJISTFOTCS: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— [TICK-8.4 cnocobHOCTBIO BBIOpATh COCTAaB PpaJUO3IEKTPOHHBIX CHUCTEM KOCMHYECKOTO
KOMITJIeKCa, COOTBETCTBYIOIIMX €r0 Ha3HAYeHUIO U TIPebsIB/IEHHBIM TEXHUUECKUM TPeOOBaHUSIM;

B pesynbrare usyyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh COCTaB YCTPOWCTB Y KOHCTPYKTHBHO-KOMIIOHOBOYHbIE CXeMbl OCHOBHBIX TUIIOB KA

— yMeTb aHa/M3UpOBaTh YC/IOBHSI HaxXxoxeHusi KOHCTpyKmii KA mnpu mnosete B arMmocgepe
3em/H, TJIaHET U KOCMOCE C 11e/Tbi0 000CHOBaHUS UX BbIOOpPA

— BJ/IdAeéTb OCHOBAMH MH)XE€HEPHBIX METOA0B Bbl60pa " pacyeTa KOHCTPYKL[I/If/i KA Pa3/IMYHBIX
THUIIOB

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh JUCIMIUVIMHBI cocTaBnisgeT 3.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb TUCIUTIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl

10 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 48 48
Jlekiun 16 16
[IpakTrueckue 3aHATHS 16 16
JlabopaTtopHble 3aHSTHS 16 16
CamocTositenibHast paboTta (Bcero) 60 60
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 16 16
ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 16 16
[ToaroToBKa K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 28 28
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTB Yac 108 108
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3auetHble Equnuiel TpyzoemMkocTr

3.0

3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

= S =
s 8| e
T A = o
g 8. = | 2 E 2 =
~ w © o9 = =
= S = = S 2 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o @ = %
= F ) E E Bz if
= @ S
c | & g5 |®g| g¢e
< (=] =
I
@)
1 | OO01jas xapaKTeprucTUKa KOHCTPYKIUIM 2 2 4 10 18 [ICK-8.4
KA
2 | BHytpeHHue (hyHKIIUM KOHCTPYKLUU 2 0 0 2 4 [1CK-8.4
KA
3 | BremHue GyHKIMM KOHCTPYKIMKU KA 2 2 0 10 I1CK-8.4
4 | ®aktopsl, Baustomue Ha KA 2 4 0 8 14 [1CK-8.4
5 |KoHcTpykuuu Kopriyca KA 2 4 4 10 20 IICK-8.4
6 |Iloka3aTenn KOHCTPYKTUBHO- 2 2 4 10 18 [1CK-8.4
TeXHOJIOTUYECKOTO COBEpIIeHCTBA
KOCMHYeCKHX arapaToB
7 | OnpesiesieHye NIpOEKTHO- 2 2 4 12 20 IICK-8.4
KOHCTPYKTOpPCKOro 06sinka KA
8 | AHanu3 onTUMa/ibHON KOH(UTYpaluu 2 0 0 2 4 [1CK-8.4
Hecylel KoHCTpyKunn KA
Wtoro 16 16 16 60 108
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Cogep>xaHuye pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3ziesioB AUCLUTUIUH (TI0 JIEKI[UsIM)
3 3 S
3 = 0
CopeprkaHyve pas/iesioB JUCLIAILIVMHBI 110 = > 5
HasBaHus pasjenos S =5
JIEKLISIM 3 g 2
S8 g =
~ o 2
= S
10 cemecTtp
1 O6mast xapaKTepucTHKa OO61mye puHLMITE TIpoekTHpoBanus KA, 2 [ICK-8.4
KOHCTpYKLm KA MeTo/bl TpoekTrpoBaHus KA,
TpeOoBaHus, MpeIbsIB/IsieMbIe K
KOHCTpyKLMU KA.
Ntoro 2
2 BHyTpeHHUe QYyHKIUH MeTozbl BHYTPEHHETO MPOEeKTUPOBAHUS 2 [ICK-8.4
KOHCTpYyKLMU KA KOHCTPYKUMU KA, KOHCTPYKTUBHO-

CHJIOBbBIE CXeMbI KaPKACHMPOBAHHBIX
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OTCEeKOB U IaHe/IbHOro Kopriyca KA.

HToro

3 BHeltHue QyHKLMY KOHCTPYKLIUA
KA

dopMrpoBaHHe HOMEHK/IATyPbl
TroKa3aresieli KaueCTBa U 1je/ieBOM
byukuuu KA, obecrieueHre CTPyKTypHOU
YCTOMUMBOCTH BHEITHEeM KOHCTPYKLIMU
KA.

HNToro

[ICK-8.4

4 d@akTopsl, Biusomue Ha KA

Harpysku, pelictyromue Ha KA,
cTaTudeckye (KBa3uCTaTHuyeCKUe)
Harpy3Ku, Harpy>keHre KOHCTPYKLUU [1pH
TPaHCIIOPTUPOBKe, JUHAMUUYeCKUe
Harpy>xeHus KA.

HToro

[ICK-8.4

5 Koncrpykuuu kopriyca KA

Marepuasnbl, IpUMeHsieEMbIe B
KoHCTpyKIMK KA, aHanm3 BbIrOJHOCTH
NpUMeHeHHs1 MaTepyasoB, HEKOTOpble
BH/Ibl MaTepraoB, IPUMeHsIeMble B
KOHCTpYKUMU KA, repmeTHyUHbIe
KOHCTPYKLMHU KA, KOHCTpYKLIUH
HecylMx noBepxHocTeil KA.

Htoro

[ICK-8.4

6 IToka3aTesn KOHCTPYKTUBHO-
TeXHOJIOTUYeCKOr0 COBEepIIeHCTBA
KOCMMUEeCKUX arraparoB

YauduipoBaHHast KOCMUYeCKast
nathopMa, MPOEKTUPOBaHUE HaZIeXKHbBIX
KA, 005eMHO-MacCoBbIe U
JHEpreTHUeCKre XapakTepucThku KA,
(dbopmMHpoBaHHe MPOEKTHBIX JaHHbIX Ha
Pa3pabOTKy KOHCTPYKTOPCKOM
JOKyMEHTal[|H.

HToro

[1CK-8.4

7 OnpefesieHre POEKTHO-
KOHCTPYKTOpPCKOro o6simka KA

Bri6op BHemrHero Buzia KA, obiue
TIPUHLIUITBI KOMITOHOBKH cucTeM KA,
KOMITOHOBKA repMEeTUYHbIX U
HerepMeTHUYHBIX OTCEKOB,
rpoekrupoBaHue KA c yuetom
nipe/iynpexieHust 00pa30BaHUsI
KOCMHYeCKOTO MyCOpa, MPOeKTHPOBaHUe
KA c yueToM mpuHIUIa
TIPeeMCTBEHHOCTH Pa3BUTHSL.

HNToro

[ICK-8.4

8 AHanu3 onTUMabHOU
KOH(Urypauuu Hecylei
KOHCTpYyKLMU KA

AHanu3 HeCylMX KOHCTPYKLIMW C yUeTOM
MpeeMCTBeHHOCTH pa3BuTHsi KA, 0CHOBBI
aBTOMaru3al[iv KOMITOHOBKU KA,
cUcTeMa KOMITbIOTEPHBIX TEeXHOIOTUM
KomrioHoBKU KA.

HToro

[ICK-8.4

Nroro 3a cemectp

16
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA

Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1

obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tab/uile 5.3.

Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBS3U

Ne

HaumeHoBaHue AUCLIATIIMH

Ne pa3enoB aHHOMW AUCIUTUTUHBI, [I7IsT KOTOPBIX HE00X0AUMO
n3yueHre o0ecrieunBarolX U 00ecreunBaeMbIX AUCLUTUINH

1

2

3

4

5

6 7 8

[pepiiecTBytoOLMe AUCLUTIIUHBI

Kocmuueckas 6amincTiKa

+

+

Kocmuueckue KOMIII€KChI

+

+

KocMuueckue cucteMbl

AW IN|F

Kocmuueckue cuctemsl
JUCTAHLIMOHHOTO
30HJMPOBaHUS

Kocmuueckue cucTteMbl
PaZiIuOMOHUTOPUHTA

Maremaruka 1. Briciiasa
MareMaTHKa

OCHOBBI KOMITBIOTEPHOI'O
IIPOEKTUPOBaHUs U
MO/le/IMPOBaHUsA

PaZiv03/1IeKTPOHHBIX CPeJCTB

Cucrembl ynipaB/ieHUs U
KOHTPOJIS1 KOCMHUYeCKUX
arraparos

9

du3uka

+

+

+

+

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, M BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIMd, (HOpMUPYeMbIX TNPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/iCTaB/IeHo B Tabmwie 5.4
Tabmua 5. 4 — CoOTBeTCTBUe KOMIMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTIJTUHBI

Bupp! 3aHaTHM

4]
® &
< 3 g
~ | = O
& ® S
= T ant [=F
= ) &=}

il = o o g

E = L 3 = ®OpMbI KOHTPOJISA
S 2 2 T 5
3 = S o &
N2 = & S
E o B
< o @]
© ta) o
= =] =
= = S

[ICK-8.4 + + + + KoHcrekT camonogrotToBky,

Ortuert 110 1abopaToOpHOM
pabote, Omipoc Ha 3aHSATHUSX,
BricTynienuve (goknan) Ha
3aHATUM, TecT
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6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHU3aIuu 00yYeHHs

He mipegycmorpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM

Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabmie 7.1.
Tabnuna 7. 1 — CogepykaHue 1abopaToOpHbBIX paboT

4 3 g
9 S 5
Z S
HasBaHust pa3zenos CopepskaHue abopaTtopHbix pabor § = g GE
=
> s &
= ©
10 cemecTtp
1 O6mast xapakTepucTHKa OCHOBBI yCTpPOWCTBaA U 4 [ICK-8.4
KOHCTpYKLm KA (YHKLIMOHMPOBaHUs1 KOCMUYE CKUX
anraparos.
Ntoro 4
5 Koncrpykiuu kopryca KA KoncTpykumu orcekos kopriyca KA 4 IICK-8.4
Wtoro 4
6 Iloka3saTen KOHCTPYKTUBHO- KoHCTpyKIMM pakeTHBIX JIBUraTesiei. 4 [ICK-8.4
TeXHOJIOTUYEeCKOr0 COBEepIIeHCTBa Vtoro 4
KOCMHYeCKUX arlrapaToB
7 OrnipefiesieHre NPOEKTHO- KoHcTpykums Mozysist mosnesHou 4 [ICK-8.4
KOHCTPYKTOpPCKOTO 06/imKa KA Harpysku
Nroro 4
Wtoro 3a cemecTp 16
8. IIpakTHUyecKue 3aHATUSA
CopeprkaHye MpaKTHUeCKHUX paboT npuBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHYeCcKUx paboT
g %5
S =
g 3
Hassanus paszenos CopeprkaHre MpaKTUYeCKUX 3aHATUN § o e GE
=
=
S s &
= S
10 cemecTp
1 O6mast xapaKTepuCTHKa OcHOBHBIe 3Tarbl Pa3BUTUS PaKeTHO- 2 [ICK-8.4
KOHCTpyKImii KA KOCMHUUECKON TEXHUKHU.
Nroro 2
3 BHemHue QyHKIMU KOHCTPYKIK | OGecrieueHue 3al[UThl KOHCTPYKLIAU OT 2 [ICK-8.4
KA BHELLIHWUX BO3/IeMCTBUM U
JecTabun3upyrommx ¢pakTopos.
Nroro
4 ®akropsl, Bausome Ha KA @aKTOophI, OIpefe/Isiole KOHCTPYKLHIO 4 [ICK-8.4
pasiMo3/71eKTPOHHBIX cpefcTB KA.
Nroro
5 Koncrpykiuu kopriyca KA KoHcTpyKTHBHBIE CXeMbl pa3melleHHs [1ICK-8.4

OCHOBHBIX pdJUO3/IEKTDOHHbBIX CUCTEM
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pa3nMuHbIX TUTIOB KA.

Nroro 4
6 IToka3zaTen KOHCTPYKTUBHO- CopeprkaHue miporiecca [ICK-8.4
TeXHOJIOTUYEeCKOI0 COBepILLIeHCTBa KOHCTPYUPOBaHMUs.
KOCMHYEeCKUX arapaToB Vitoro 2
7 OripefesieHre MPOEKTHO- ITopsiioK U 3Tarbl pa3paboTKu 2 [1ICK-8.4
KOHCTPYKTOpCKOro 0bmrka KA KOHCTPYKTOPCKOM JJOKyMeHTaL1H.

Nroro 2
Wroro 3a cemecTp 16

9. CamocrosiTesibHast paboTa
Buibl caMocCTosITe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmie 9.1.
Tabnuiia 9.1 - Buzbl camocTosiTeTbHOM PabO0ThI, TPYI0EMKOCTb U (hOpMHUPYeMbie KOMITeTEeHIUU
A <
3 =
9 s 5
o 2 [<P R e
Buzpl camocrosiTenbHOM S > T
Ha3saHus paszenos g " =y @OopMBI KOHTPOJIA
) S 2
paboThI S g g
=3 =
(=¥ e g
= S
10 cemecTtp
1 Ob1jast xapakTepucTika |[TogroToBka K 4 |TICK-8.4 |KoHcriekT
KOHCTpyKImii KA MPaKTUYECKHUM 3aHSATUSIM, CaMoToAroToBKH, Omipoc
ceMHHapam Ha 3aHaTUsIX, OTUeT 1o
[TpopaboTKa JeKIIMOHHOTO 2 naboparopHoi pabore
Marepuasa
OdopmreHue O0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 10
2 Buytpennue ¢yHkuuu | [IpopaboTka JIeKIIMOHHOTO 2 [ICK-8.4 |KoHcnekT
KOHCTpYKLMM KA Marepuasa CaMOTMOATOTOBKH
Ntoro
3 BuerHue GyHKIUH [ToaroroBka K 4 |TICK-8.4 |KoHcriekT
KOHCTpyKLMHU KA MPaKTUYe CKUM 3aHATUSIM, CcaMonoAroToBku, Omnpoc
ceMHHapam Ha 3aHATUsX, TecT
ITpopaboTKa JIeKIJMOHHOTO 2
Marepuasa
Ntoro
4 dakTopsl, Bavstomue Ha | [ToaroroBka K [ICK-8.4 |BeicTymnneHue (J0K/1az) Ha
KA MPAKTUYECKUM 3aHSATUSIM, 3aHITHU, KoHCIeKT
ceMHHapam CcaMonoAroToBku, Omnpoc
[TpopaboTKa 1eKIIMOHHOTO 2 Ha 3aHATUAX
Marepuasa
Ntoro 8
5 Koncrpykuuu kopniyca | [TogroroBka K [ICK-8.4 |BricTyrnieHue (J0K/1az) Ha

KA

NIPaKTUYeCKUM 3aHATHSM,
ceMuHapaMm

3aHSITHU, KOHCIIeKT
caMoroAroToBku, Ompoc
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ITpopaboTKa JIeKIMOHHOTO 2 Ha 3aHATUsX, OTUeT no
MarepHasa nabopatopHoti pabore
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 10
6 Iloka3atenu IToaroroBka K 4 I[ICK-8.4 |KoHcriekT
KOHCTPYKTUBHO- MPaKTUUeCKUM 3aHSITHUSIM, camorioArotToBku, Ornpoc
TeXHOJIOTUYEeCKOTO ceMUHapaM Ha 3aHATHSAX, OTYeT 10
COBepIIeHCTBA naboparopHoii pabore
p ITpopaboTKa JeKIIMOHHOTO 2 paTopHON p
KOCMHMUEeCKHX arrapaToB
OCMMYECKMX aMMapaTOB |\ xronya i
OdopmreHue 0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 10
7 OnpenesieHue [ToaroroBka K 6 [1CK-8.4 |BeicTynieHue (JoKa/) Ha
TPOEKTHO- MPAKTUUeCKUM 3aHSTHSM, 3aHATHUH, KOHCTIeKT
KOHCTPYKTOPCKOTO 00JTHKa | CeMUHapam camoroAroToBku, Ornpoc
KA Ha 3aHATUsIX, OTueT n
ITpopaboTKa JIeKIMOHHOTO 2 d 638 ’ 9 g 0
naboparopHoii pabote
MaTrepuasna parop p ’
Tect
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 12
8 Ananu3 ontumasneHoM | [IpopaboTKa JIEKIIMOHHOTO 2 |IICK-8.4 |KoHcnekr
KOH(Urypalyy Hecyleil |marepuana CaMOTIO/ITOTOBKHU
KOHCTpPYKLMK KA
OHCTPYKI Ntoro 2
Wroro 3a cemecTp 60
Ntoro 60

10. KypcoBas pabora

He npenycmotpeno PYII

11. PeiiTuHrOBasi cuCcTeMa /i/Is1 OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

11.1. ban/ibHbIe OLleHKH /11 3/1eMeHTOB KOHTPOJIsl
Tab6suria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

o o MakcumanbHbIN
. MakcumasibHbIN MakcumasibHbIN
OneMeHTHI yueOHOM Oasu1 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6aut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
10 cemecTp
BricTynienuve (goknan) Ha 7 7 7 21
3aHATUU
Koncriekr 6 6 7 19
CaMOTIO/ITOTOBKHU
Ornpoc Ha 3aHATUSX 5 5 5 15
Ortuet 1o 1abopaTopHOA 10 10 10 30
pabote
Tect 5 5 5 15
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Wtoro Makcumym 3a 33 33 34 100
Tepuoz,

Hapacraroiym utorom 33 66 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

Basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MaKCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW cCyMMBI 6asioB Ha gary KT

4
Ot 60% 10 69% OT MakcMMasIbHOM CyMMbI OaioB Ha gaty KT 3
2

< 60% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIMOHHYIO U MEKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYO OLIEHKY TIpe/CTaB/eH B Tabiuije
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroeas cymma 6asinoB,

Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAHHBIN Ouenka (ECTS)

JK3aMeH

5 (OTIMYHO) (3aUTeHo) 90 - 100 A (oT/1MuHO)
85-89 B (oueHb x0poi110)

4 (xopo11o) (3a4TeHO) 75 -84 C (xopo1io)
70 -74
65 - 69 D (ymoBneTBOpUTEHHO)

3 (YZ0BNeTBOPUTE/IBLHO) (3aUTEHO) 60 - 64 E (HocpeAcTeerio)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asmos F (HeynoBneTBOpUTENBHO)

3auTeHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. Kocmuueckue pagrioTexHHUeCKue CHCTeMbl: YuebHoe mocobue / dynko B. I1. - 2012. 291 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1728, cBoboaHbI#.

2. IlpoekTHpoBaHMe aBTOMaTUYeCKUX KOCMHUYECKMX amnapartoB [ (yHJaMeHTalbHbIX
Hay4HbIX MCcefoBaHUi: MoHorpadus. - M. : MAU-TTPUHT, 2014 - . T.2 : B 3-x T. / ®T'YII HIIO um.
C.A. JlaBoukuHa (M.); cocr., pex. B. B. Edanos, pexa. B. B. XapToB. - 2-e u3g., nepepa6. - M. : MAU-
[MTPUHT, 2014. - 544 c. (Hanmuue B 6ubnoreke TYCYP - 1 3k3.)

12.2. lono/siHMTE/ILHAA IUTepaTypa

1. brrukoB C.W. u gp. KocMuyeckre paJioTeXHUYeCKUe KOMIJIEKChL. - M.: CoB. paguo, 1967. —
584 c. (Hamuuue B 6ubmioteke TYCYP - 4 3k3.)

2. Kocmuueckas TexHuKa: sHIMKIoneaus / K. I'stnana. - M. : Mup, 1986. - 296 c. (Hanmiuue B
oubmoreke TYCYP - 1 3k3.)

3. TlpoekTupoBaHMe aBTOMAaTMYeCKHWX KOCMHUYECKHWX amrapaToB [Jjs  (yHAAMeHTa/lbHbIX
HayUHBIX UCCefoBaHUM: MoHorpadus. - M. : MAU-TIPUHT, 2014 - . T.3 : B 3-x T. / ®I'YII HIIO um.
C.A. JTaBoukuHa (M.) ; coct. B. B. Edanos ; pez.: B. B. Xaprtos, K. M. IIuuxazse. - M. : MAU-TIPVHT,
2014. - 464 c. (Hamuuue B 6ubnroreke TYCYP - 1 3k3.)

4. MeTtoguki M MOJenu Jig ydeTa IapasUTHBIX apaMeTpOB IeYaTHbIX Y3/I0B MPU aHaause
3/IEKTPOMarHUTHOW ~ COBMECTUMOCTHM  OOpPTOBOM  pa/iM03/1eKTPOHHOM  ammapaTypbl  KOCMHUYECKHX
armaparoB: MoHorpadus / U. ®@. KamumynuH, A. M. 3abononkuii, T. P. T'a3u3oB ; MuHuCTEpCTBO
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obpa3oBanus 1 Hayku Poccuiickoit @enepariuu (M.), TYCYP. - Tomck : TYCYP, 2015. - 160 c. (Hamuume
B bubmoteke TYCYP - 19 3k3.)

12.3. YueOHo-MeToAMYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme

1. PapvorexHuueckne cucTeMbl. JlabopaTopHBIN MpakTHUKyMm: MeToguueckue yKas3aHHUs TI0
BBIMOJIHEHHIO JTabopaTopHbIX pabot / [lenucos B. I1., Iyako b. I1. - 2012. 167 c. [DnekTpoHHbIH pecypc]
- Pexxum pocryma: https://edu.tusur.ru/publications/1196, cBoG0AHBIH.

2. PapuorexHuyeckue cuctembl: MeToauueckoe TMocobue 10 TPOBEJEHHIO TPAKTHYeCKUX
saHaTMi / [enuco B. II. - 2013. 33 c. [OnektpoHHbii pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/publications/2852, cBo60gHBI.

3. OcCHOBBI KOMIBIOTEPHOTO MPOEKTUPOBaHUS M MOJEe/IMPOBaHUS PaZiM03/IeKTPOHHBIX CPeJCTB:
YuebHO-MeToAMYeCKOe TOCOOHe K TIPaKTUYeCKUM 3aHSITUSM W OpPraHU3al[i¥ CaMOCTOSITe/TbHOW paboThI
no kypcy / Tucnenko B. W. - 2011. 22 c. [OnekTtpoHHBId pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2119, cBob6oAHbIH.

4. OCHOBbBI KOMIIBOTEPHOTO NPOEKTUPOBAHUS U MOJeMMPOBaHUsS PaJM03/1eKTPOHHBIX CPe/CTB:
YuebHO-MeToAMYeCKOe ToCcoOMe K TIPaKTUYeCKUM 3aHSITUSM W OpPraHU3al[i¥ CaMOCTOSITe/TbHOW paboThI
no kypcy / Tucnenko B. W. - 2011. 22 c. [dnekTtpoHHBId pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2119, cBob6oAHbIH.

5. PykoBozCTBO A/1s1 TOATOTOBKM 00yYaroIero i KOHTPOIUPYIOILET0 KOMILJIEKCa KOMITbIOTEPHBIX
MeToZMuYeCKMX pPa3pabOTOK MPU OpraHU3aluy CaMOCTOSITeIbHOM PaboThl CTYAeHTOB: YueOHOe rocobue /
Ocetpos [. I, Ilanruna JI. U., XatskoB H. 1., ITaBmuuenko FO. A. - 2009. 37 c. [OneKTpoHHbIN pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/909, cBo6oAHbIA.

6. N3yuenue arnmaparypbl HACTPOWKM MC3 KUpPC-12: MeToanueckre yKa3aHUs 10 BBIIIOHEHUIO
nabopatopHoti pabotsl / lyako b. I1., MetnepsikoB A. A. - 2012. 11 c. [DnekTpoHHbIH pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/1729, cBoOOAHBIA.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. Caiir twirpx.com - Yue6HO-MeToguuecKas U rpodeccroHanbHast TUTepaTypa [/ CTyIeHTOB
2. W mpernofaBaresield TeXHUUECKHX, eCTeCTBEHHOHAYUHbIX U T'YMaHUTAPHBIX CIIEeLIUa/IbHOCTEeM.

13. MarepHua/ibLHO-TeEXHMYECKOE ofecrneueHre JUCHHUITHHBI
obopyzoBanre naboparopun «KoCcMHUeCKHWX paMOTeXHUUECKUX cuctem» — ayg. 433
PaZiMOTEXHUYECKOTO KOPITyCa;
TepCOHaJIbHbIe KOMITBIOTEPBI C JOCTYIIOM B CeTb VIHTepHeT.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJIEH B PUJIOKeHUH 1.

15. MeTognueckue peKOMeH/Jjaliiy 110 OPraHu3aliuy U3yYeHUs AUCLUIIINHbI
be3 pekomeHa1u.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
KoHCcTpyKIMy KOCMHYeCKHUX annaparoB

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduib): Pafio3/1eKTPOHHBIE CHCTeMbl KOCMHYeCKHX KOMILIEKCOB

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 5

Cemectp: 10

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTumku:
— noneHT Kad. PTC MemepsikoB A. A.

3aueT: 10 cemecTp

Tomck 2017
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1. BBegenue
®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..
®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.
[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1CK-8.4 |criocobHOCTRIO BBIOpATh COCTaB
KOMILJIEKCA, COOTBETCTBYIOLIMX €0

TpeboBaHUAM

Paari03/IEKTPOHHBIX CUCTEM KOCMHWYECKOT'O

Ha3HAUYEHHWIO U IIpeAbABJI€HHbIM TeXHUYECKHNM

[omkeH 3HaTh COCTAaB YCTPOUCTB U
KOHCTPYKTUBHO-KOMITOHOBOUHBIE CXEMBI
OCHOBHBIX THIIOB KA;

IlomkeH yMeTh aHaTM3UPOBATh YCIOBUS
HaxXxoX/[eHUst KOHCTpYKLui KA ripu mosnere
B aTMOcdepe 3eM/H, T/IaHET U KOCMOCe C
1[e/Tbi0 000CHOBaHKS WX BBIOOPa;

ITomkeH Ba/ieTh 0CHOBaMH MHKEHEPHBIX
METO/IOB BbIOOpA M pacueTa KOHCTPYKLUM
KA pa3/iuyHbIX TUTIOB;

O6H_u/1e XdPAKTE€PUCTUKHU roKasarejie u KpUTepUEB OLI€HWBAHUA KOMHeTEH]_II/II\/JI Ha BCeX STdlldaX

TIpUBe/IeHbI B Tab/HIe 2.

Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/iesiax
r3yuaemMoi 06/1acTu C
MOHUMaHHEM TPaHMI]
MIPUMEHHMO CTH

OTnyHO (BBICOKMM
YPOBEHb)

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30Bbii | 3HaeT GaKThl, TPUHIUTIBI,

O6nagaeT Axana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWH, | 3aBepllieHure 3a/1au B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCCIIeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH UCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBaM B
pelieHUH pobiem

YnosnerBoputenbH | O6mazaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerenmpua ITICK-8.4

[1CK-8.4: criocoOHOCTHIO BBIOpATh COCTaB PaIu0IeKTPOHHBIX CUCTEM KOCMUYECKOTO KOMIIEKCa,
COOTBETCTBYIOIL[MX €ro Ha3HaueHUIO U MpebsiBIeHHbIM TeXHUYeCKUM TpeboBaHUSIM.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS

KOMIIEeTeHL|UM, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHUBaHUS

nipe/icTaB/ieHbI B Tabsurie 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMble CPeZICTBA OL€eHUBAHUS

KOMITOHOBOUHBIE CXEMBI
OCHOBHEBIX TUIIOB KA

KA npu mionete B
atmMocdepe 3eM/u, MIaHeT
1 KOCMOCe C 11eJTbI0
000CHOBaHMs X BBIOOpA

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue COCTaB YCTPOMCTB 1 aHa/IM3UPOBATh YC/IOBUSL | OCHOBaMH MH)KeHEPHbIX
3TaroB KOHCTPYKTHUBHO- HaXOX/IeHHUsI KOHCTPYKI[UH | METOJI0B BbIOOpa U

pacueTa KOHCTPYKLui KA

Bupp! 3aHaTHM

¢ [IpakTrueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* Ortuer 1o
nabopatopHoii pabore;

* Oripoc Ha 3aHATHUSX;

* BricTynnenue (JoKaaz
) Ha 3aHATUY;

* KoHcCriekT

* Ortuert no
nabopatopHoi pabore;

* Omnpoc Ha 3aHATHUSAX;

* BeicTymuieHue (gokmnaz
) Ha 3aHATUY;

* KoHcnekr

* Otyet no
nabopatopHoii paboTe;

* Brictynienue (goknazn
) Ha 3aHSITHY;

e 3auert;

CaMOITOATrOTOBKY; CaMOITOArOTOBKY;
» Tecr; * Tecr;
* 3auerT; * 3aueT;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHUBAHUsI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OtmuHo * Ha3HauyeHue U * cBOOOJHO pa3HBIMU

(BBICOKHMI YPOBEHbD)

TeXHUUYeCKHe TpeboBaHUs
K KOHCTPYKI[UU U
PaJM03/1eKTPOHHBIM
CHCTeMaM KOCMHYeCKOTO
arnrapara ;

* IIe/I1 ¥ TI0CTaHOBKY
3a/iau KOHCTPYUPOBaHHUS
KOCMHUECKHX CHCTEM ;

* TpebsBIsieMbie
TeXHUUeCKHre TpeboBaHUs
A7ist BBIOOpa
KOHCTPYKTMBHOTO 00/TMKa
M COCTaBa
PaJM03/IeKTPOHHBIX
CHUCTEM KOCMHUECKIX
anraparos. ;

* TIPUMEHSATb MeTO/bl
BbIOOpa KOHCTPYKLMHY U
cocraBa
Pafiv03/1eKTPOHHBIX
CHUCTeM TIpU pa3paboTke
KOCMUUeCKUX
anraparos ;

* apryMeHTHMPOBaHHO
TIpeSbSABIAT
TeXHU4YeCcKHe TpeboBaHUs
K KOHCTpyKLUuu KA u
COOTBETCTBYHOLLIME el
Pajr03IeKTPOHHbIe
CUCTeMbI KOCMUYeCKOIro
anrapara ;

criocobamu BeIOOpa
KOHCTDPYKIUM U COCTaBa
PaJI03/1eKTPOHHBIX
CUCTEM TIpU
MPOEKTUPOBAHUU
KOCMHUYECKHUX ariaparos;

Xoporiio (6a30BbIit
YPOBEHb)

¢ COCTaB
Paan03/IEKTPOHHBIX
CHUCTeM KOCMHUYECKOI'O
dlirapara,

¢ Ha3HAUYeHHud U

* TIPUMEHSITb METO/IbI
pellieHUsi Hay4YHO-
TeXHUUeCKOM 3a/lauu
KOHCTPYHPOBaHUS
KOCMHUYECKUX CUCTEM B

* Ppa3HbIMU CcrIocobamMu
aHa/iu3a COCTOSIHUS
HAyUYHO-TeXHHUYECKOMN
Mpo06/IeMBI
KOHCTpyupoBaHus KA ;
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TeXHU4YeCKHue Tp660BaHI/IH Pa3/IMYHbIX CUTYdLUAX ; ¢ KPUTHUYECKUM
K KOHCTpYKLH KA ; * KOPPEeKTHO BBIpaKarhb OCMBIC/IeHUEeM
* KOHCTPYKILIUH 11 000CHOBBIBAaTh T0JTyUeHHBIX 3HAHUH ;
Pa3/IUUHBIX TUTIOB TI0JI0KEHUs TIpeIMeTHOU
KOCMHUYECKHX arlaparoB; | 00/1acTy 3HaHUS ;
YIOB/IETBOPUTE/ILH | * OCHOBHBbIE (PM3MUECKKE | ® IIPeACTaB/IsATh * TepMHUHOJIOTUEN
0 (1IOporoBeIN TIOHSITUSI HAYYHO- pe3y/bTaThl CBOei npeMeTHOM 00/1aCTH
YPOBEHb) TEeXHUUYECKOU TTPo0/ieMbl | pabOoTHI ; 3HaHUA ;
NPOEKTUPOBAHUS U * paboTaTthb C Hay4HO- * crnocobamMu KOPPEKTHO
KOHCTPYUPOBAHUWA TeXHUUEe CKOH IpeacTaBUThb
KOCMHMYECKOM TeXHUKH ; | JUTepaTypo; TeXHUUYeCKUe
* OCHOBHbIE XapaKTepPUCTHUKU
TeXHUYeCKue Pa/ii03/1IeKTPOHHBIX
XapaKTepPUCTHUKU CUCTEM KOCMUYeCKUX
Pa/IM03/IeKTPOHHBIX anrapaTos ;
CUCTEeM KOCMUYEeCKUX
anmapaToB;

3 TumnoBble KOHTPO/IbHBIE 33/JAHUSA
[5isi peanvi3aliiu BbIllleTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aJlaHUsT WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /il OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JlesITe/IbHOCTH, XapaKTepU3yHOIIMX STarbl (OPMUPOBaHUSI KOMIIETEHLIMM B TpOLiecce OCBOEHHS
oOpa3oBare/IbHOM MPOTPaMMBbI, B C/IEAYIOIIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIOATOTOBKY

— 1. Kakue mnapaMeTpbl XapaKTepPU3yHOT TeXHWUYECKUM YpPOBeHb CIyTHWKa. 2. [lepeunciuTe
TUMopa3Mepbl  yHUGUIMpoBaHHOTO psifa KA wuHbopMaiMoHHOTO o0ecriedeHUs] W MeXaHU3M HUX
tdopmupoBanus. 3. Kakum o6pa3oB peanu3yeTcsi MOAY/IbHbINA TPUHIUTT BHYTPEeHHEH KOMIIOHOBKU TIPU
TIPOEKTUPOBAHUU CITyTHUKOB CBsA3U. 4. [lepeunciuTe HOMEHK/IATYypy KpPUTHMUHBIX MapaMeTpoB KA,
OTpe/ie/IIFOIMX CTPYKTYPHYIO yCTOMUMBOCTb €r0 BHYTPEHHero NnpoekTa. 5. B yeMm cocTouT CymHOCTb
aZlanTUBHOTO MeToJa BHYTpeHHero nmnpoekthpoBaHusi KA. 6. OnummTe 3Tambl BHYTPEHHEro
npoektupoBanuss KA v kputepur BbiOopa ero mapameTpoB. 7. Kakum o0pa3oMm peanm3yeTcsi MeTO[
(yHKIIMOHAMBHOTO aHanu3a npyd (OPMHUPOBAHHMK MOJIeId OLIeHKM HOMHHA/IbHBIX 3HaueHWil MaccChl,
obbema, »3HepromnoTpebnennss KA u ero cocraBHbIX uacTed. 8. OxapakrepusyiTe TMOAXOAbI K
HOPMHPOBAHHUIO 3aracoB pecypCcoB II0 KPUTHYHBIM [1apaMeTpaM BHyTpeHHero ripoekta KA Ha
napypoBaHue HeorpezeneHHOCTed. 9. Ha3oBuTe NpPUHLMIBI pacrnpefiesieHUs] pe3epBOB MacChl U
crabwimsaiuu TonokeHus: 1jeHTpa Macc KA. 10. Kakue ¢akTopsl 3KCIUTyaTal[dd HCIO/b30BaHbI B
npoektupoBaHuM KA Ha mipesenbHoe 3Heprorotpebsenve. 11. Kakwe meporpusitusi 00ecrieuuBaroT
BO3MOKHOCTb TipoekThpoBaHuss KA Ha mpezaenbHbld 00beM. 12. Ilepeuncivre 0COOEHHOCTH
npoekTupoBaHus KA Ha ripefiesibHyt0 Maccy U 000CHY#Te 1iesiecoobpa3HOCTh cTabumu3aruy Maccel KA.
13. [ns KaKux Ljesieid MPOBOAUTCS paH)KMPOBaHKe MePOTPUSTUIA 10 peanu3aliuii pe3epBOB pecypcoB. 14.
OnuIIMTe TIPUHIMITBI 37EKTPUUECKOr0 MpoekThpoBaHuss KA u metonpl obecrieueHus TIPaBUBHOU U
HaZIe>KHOM 371eKTpuuecKor cBsa3u. 15. Kakue paboThI MPOBOASTCS M0 06eCrieueHr 0 HaZie)KHOCTH Ha JTarie
nipoekTrpoBanus KA. Kakue JOKyMeHThI peryiaMeHTUPYIOT 3TH paboThl. 16. [Tepeuncivte HOMEHK/IATY Py
OTPabOTOYHBIX M3ZI€NMI U pelllaeMble C UX TIOMOIIBIO 3a/laur obecrieueHrst HaleXXHOCTH. 17. Onuimre
coziep)kaHue [OKyMEeHTOB, ()OPMUDYIOIMX TPOeKTHbIe naHHble Ha pa3pabotky KA. 18. HazoBwure
OCHOBHbIe MPHHLIUIBI TTPOEKTUPOBAHUS CJIOKHBIX TEXHUUECKUX CUCTEM B yCJIOBUAX OMNpeJe/leHHOCTH.
OxapakTepu3yiiTe ¢GopMbl TpeCcTaBAeHUs 1ie/eBoM (YHKLUU [/ BbIOOpa ONTUMA/IbHBIX TlapaMeTpOB
cuctembl. 19. OmnuiuvTre MOpoOLECC MPOEKTUPOBAHUS CJIOKHBIX TEXHUUECKUX CUCTEM B YCJIOBUSX
HeorpezieleHHOCTH. [lepeunciiiTe WCTOYHMKM —BO3HUKHOBeHMSI HeomnpefeneHHocTed. 20. Yem
OT/IMYAKOTCSl TIPUHLIUIIBI TIPOEKTUPOBAHUSI TPU CTAaTUCTUUECKOM M WHTEepPBalbHOW Heomnpe/e/leHHOCTSX.
21. Pacckakute 00 0cOOeHHOCTsX TipoekTupoBaHus KA B yC/IOBUSIX HeOIpelesieHHOCTH. B ueM cyThb
KOMIIJIEKCHOTO MeToJa panuoHanbHOro rpoektupoBanus KA. 22. Ilepeuncivre HOMeHK/IATypy
nokasaTesiel kauectBa KA M onuviumTe UX CBA3b C MOKAa3aTeasiMM KaueCTBa KOCMUUECKOM CUCTeMBI. 23.
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Kakue 3amaun pemarorcsi ripu BHeimHeM mpoektrpoBannu KA. Kak ¢opmynupyrorcsi TpeGoBaHUs K
opOuTanbHOM IPyNNUpoBKe, TapamMeTpaM paJiMovHUN, CpeJiCTBaM BbiBeJileHHs1 KA, KOHTYpy yrpaB/ieHUsl.
24. 3a cyeT Kakux croco0oB obecrieurBaeTcsi CTPYKTYPHasi yCTOMUMBOCTL BHelIHero mpoekra KA. 25.
Kakum ob6pasom ¢opmupyeTcs 3ajaHre Ha pa3pabotky KA. Kakue napameTpsl B Hero BXogsrt. 26. Kakue
(akTopbl oOmnpeZensiOT TeryioBoM pexxuM KA U ero cocrtaBHbIX 3/eMeHTOB. Kakue yc/ioBUA
XapakTepusyloT peXuMm IleperpeBa U nepeoxnaxgenus KA. 27. TIpy Kakux yCI0BUAX BO3MOXKHA
peasM3ariysi MacCUBHON CXeMbl TepMmoperynupoBaHus. 28. Kakum oOpa3oM obecrieurBaeTCsl TEIJIOBOM
peXkuM TNpuboOpoB B repMoKoHTeiiHepe. 29. OmnuimMTe Crioco6bl peryavpoBaHMsl TEIJIOBOIO peXUMa
npubopoB B gByxkoHTypHOU CTP. 30. B uem cocrosiT ocobeHHOCTH obecriedeHusi TETJIOBOTO peKHUMa
HerepMeTHUHbIX NPUOOPHBIX oTcekoB. 31. OxapakrepusyiiTe 0COOEHHOCTH T1epCOHAIbHOTO
TepMOpery/MpPOBaHUsl OTAEIbHO CTOSIUX NMprubopoB. 32. Kakue ¢r3ndeckrie MPUHLIUIBI TEIIO0OMeHa;
ucrnosnb3ytoTcs B fByx¢asHbix CTP. Omnumiute 0co6eHHOCTH 3KCIUTyaTaljid TPyOuaThIX M KOHTYPHBIX
TEeTUIOBBIX TPYO.

3.2 TecToBble 3agaHusA

— 1. Ilepeuncivre KnacCU(PUKALMOHHBIE TPU3HAKA KOCMWUECKUX CUCTEM M KOCMHYECKHUX
armapatoB. 2. OObscHUTe OCOOEHHOCTH CTPYKTYpHO-(PyHKLIMOHA/JILHOTO TIOCTPOEHHUs] KOCMHUEeCKHX
CUCTEM M KOCMHWYECKUX anrapaToB, Ha3HaueHWe CTPyKTypHou cxembl KA. 3. Omnpezenute HasHaueHue
YaCTOTHOI'O I/IaHa W NIPUHLIMIIBI OPraHM3alMy 4aCcTOTHBIX 3asBOK. 4. [lepeunciure 3Tarnsl )XKU3HEHHOIO
L[MK/a KocMuyeckor cucteMel 1 KA. PackpouTe ux cofepkaHue. 5. OxapakTepusyilTe COfep)KaHHhe U
00beM MpoeKTHBIX pPaboT Ha HavaslbHBIX 3Tarax co3zfaHus KA. 6. OnpejenuTe Ljen U 3a/jaudl JIETHBIX
UCTIbITaHUM, 0COOEHHOCTH Tiepexo/ia K IITaTHOM skcrtyarauuu KA. 7. HazoBUTe MpUHLUIBI MHTerpaLuu
KOCMHYeCKMX CUCTeM M KOCMHUeCKHUX arnrmnapaToB. 8. [lepeunciuTe NpyUHLMIBI (POPMUPOBAHKS IIPOEKTHO-
KOHCTPYKTOpCKOoro obmka KA. 9. OnuinuTe cxeMy KOMIIOHOBKH CITyTHHKA B 30He rosie3Horo rpy3a PKH
u crioco6s! otgeneruss KA or PKH. 10. O6bsicHuTe HeOOX0AMMOCTE MCIIO/H30BaHUsI TEPMOKOHTeHepa B
oTeuecTBeHHbIX KA U onuiMTe 0COOeHHOCTH MX IKCITyaTauyu. 11. B uem 3akito4aroTcsi mpeumyliiecTBa
NpUMeHeHUsT HerepMeTHUHOM KOMIIOHOBKM TipubopHOoro 6moka. 12. B yem cocrtout mnpobGiema
oOpa3oBaHMs KoCMHUYeckoro Mycopa. 13. Tlepeunc/iiTe MepoOmNpUSTHS 0 YMEHBIIEHHIO YTPO3bI
CTOJIKHOBEHUsI C HUM CIyTHUKOB. 14. Kakum o0pa3om ¢opMupyeTcsi MpeeMCTBEHHOCTb B CO3[aHUN
CIIyTHUKOB M OMpe/iesisieT KOMIIPOMHUCC: MeXXy MOBTOPSIEMOCTbIO M HOBU3HOU MX COCTaBHBIX yacTeit. 15.
HaszoBuTe JOCTOMHCTBA U HEOCTAaTKW YHU(PUKALMY MPU CO3/laHUM CITyTHUKA. [lepeuricivre rokasarenu
YHUPUKALIU.

3.3 Tembl 0OIPOCOB Ha 3aHATUAX
— 1. OcHoBHble TOHSITUSI U OMpejeneHUs] KOHCTPYKLMM KOCMHUECKMX —araparoB. 2.
KoHcTpykiuu — criyckaemoro — armapata. 3. OOecrieueHwe 3a/laHHBIX —TeMIIEpaTyp W TPUHLIMIIGI
TepMoperynvpoBaHusi. 4. Metoapl pacueta HarpyeHusi KoHCTpykumid KA. 5. OGecrieueHue pabOThI
npuOOPOB M CHCTEM B 3a/laHHBIX KOHCTPYKLMsAx KA. 6. PacueT HafleXXHOCTH KOHCTpPyKuuu KA. 7.
OcobeHHOCTH pa3pabOTKM YW KOMITIOHOBKM HETepMEeTHUHBIX OTCeKOB. 8. BapuaHThl a/JropuTMOB
paLMOHA/IbHOTO NPOEeKTUPOBaHUS.

3.4 Tembl J0K/1a/10B
— KowmmnoHoBKa u coctaB 6opToBoro obopyznoBanusi UC3
— DneMeHTBbI TePMOpery/JIMpOBaHus arraparypbl 1osie3Hou Harpy3ka C3
— KOHCTPYKTUBHO-CU/IOBBIE CXeMbl KOpITycoB KA
— KOHCTpyKILMY paKkeTHbIX JBUraTeell KOCMUUYeCKUX U aTMOC(epHbIX jieTaTe/IbHbIX anrapaToB

3.5 Tembl 1abopaTopHbIX padoT
— OcHOBBI yCTpOMCTBA ¥ (PYHKLMOHUPOBAHUsI KOCMHAYeCKHUX arlaparos.
— KoHcTpyKumu oTcekoB Kopriyca KA
— KoOHCTpyKIMM pakeTHBIX [iBUTaTesen.
— KoHCTpyKLMs: MOAY/Isl 0/1e3HOM Harpy3Ku

3.6 3auéT

— 1. Ob6ume npuHLunbI poekTrpoBanusi KA. 2. Metoabl mpoektrpoBanusi KA, tpeGoBaHus,
rpefbsiBisieMble K KOHCTPYKUuM KA. 3. MeTogbl BHYTpeHHero IpoeKTUpOBaHUs KOHCTpPyKLuu KA. 4.
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KOHCTpYKTUBHO-CU/IOBBIE  CXeMbl KapKaCUPOBaHHBIX OTCEKOB U IaHejbHOro kxopryca KA. 5.
dopMHUpOBaHUe HOMEHK/IATyphbl TOKa3arenel KauectBa U LeneBod ¢yHkuuu KA. 6. CTpykTypHas
yCTOMYMBOCTh BHelllHer KoOHCTpykumn KA. 7. Harpyskuy, pelictByronme Ha KA, craruyeckue
(kBasucTaTUueckue) Harpy3ku. 8. HarpykeHrve KOHCTPYKLMM TpPU TPAHCIIOPTHMPOBKEe, JUHAMHUUeCKHe
HarpykeHus:t KA. 9. Marepuasibl, ipuMeHsieMble B KOHCTPYKUMU KA, aHa/mv3 BBIFOJHOCTU NIPUMEHeHUs
MartepuasioB. 10. Busl MaTepuasnos, puMeHsiemMble B KOHCTPYKLMK KA. 11. ['epMeTHuUHbIe KOHCTPYKLIUU
KA. 12. KoHcTpyKkuuy Hecymux roBepxHocTeil KA. 13. YHuduypoBaHHas KocMudeckasi rjiardopma.
14. TIpoekTrpoBanue HajeXXHbIX KA. 15. O6GbeMHO-MacCOBbIe U SHepreTUUecKre XapakTepucTuku KA.
16. ITpoekTHbIe AaHHBIE Ha Pa3pabOTKy KOHCTPYKTOPCKOW [JOKyMeHTauuH. 17. Boibop BHeliHero Buza
KA. 18. O6mme nmpuHIUITEI KOMITOHOBKH cucTeM KA. 19. KoMIIoHOBKa repMeTHUHBIX U HETePMEeTUUHBIX
otcekoB. 20. ITpoektupoBanre KA c yueTom mpexymnpexgeHyst o0pa3oBaHKsi KOCMHUYeCKOTo mycopa. 21.
[IpoektypoBanue KA ¢ yueTOM IpUHLMIIA IIPEEMCTBEHHOCTM pas3BUTUsS. 22. AHalv3 HeCyL[UxX
KOHCTPYKLIMM C yueToM IpeeMCTBeHHOCTU pa3BuTusi KA. 23. OcHOBBI aBTOMaTU3alyMu KOMIOHOBKH KA
24. CucTteMa KOMITbIOTEPHBIX TEXHOIOTMI KOMIOHOBKH KA.

4 MeTtognueckye MaTepHaJsibl
[nsi obecrieueHust mporiecca oOyueHHs U pellleHurs 3a7ad 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIe
Marepuarbl:
— MeToJuuecKhe Marepuasbl, Orpejessiolde TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii porpamMMbI.

4.1. OcHoBHas /MTEparypa

1. Kocmuueckue pafiuoTexHUUeCKHe CHCTeMbl: YuebOHoe rocobue / dyako b. IT. - 2012. 291 c.
[SnekTponHsIi pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1728, cBo6oaHBI#.

2. TIpoekTHpoBaHMe aBTOMAaTMYECKHMX KOCMHUYECKHUX anrnapatoB /s (yHJaMeHTa/lbHbIX
HayUHbIX UCC/IefoBaHU: MOHorpadus. - M. : MAU-TIPVHT, 2014 - . T.2 : B 3-x T. / ®I'YII HIIO um.
C.A. JlaBoukuHa (M.); cocr., pen. B. B. Edanos, pen. B. B. XapTtoB. - 2-e u3z., nepepab. - M. : MAU-
[TPUHT, 2014. - 544 c. (Hannuue B 6ubmioreke TYCYP - 1 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. brrukoB C.W. u gp. KocMuueckre pagjruoTexHuyeckre KoMIiekcel. - M.: Co.. paguo, 1967. —
584 c. (Hamuune B oubmoTeke TYCYP - 4 3K3.)

2. Kocmuueckas TexHuKa: sHIMKIoneaus / K. I'stnana. - M. : Mup, 1986. - 296 c. (Hanmvuue B
ounbmioreke TYCYP - 1 3Kk3.)

3. TlpoekTupoBaHMe aBTOMAaTMYECKHMX KOCMHUYECKWX amrapaToB [JJsi  (yHAAMeHTa/lbHbIX
HayUHbIX UCCefoBaHUM: MoHorpadus. - M. : MAU-TIPUHT, 2014 - . T.3 : B 3-x T. / ®I'YII HIIO um.
C.A. JlaBoukuHa (M.) ; coct. B. B. Edanos ; pez.: B. B. Xaprtos, K. M. IIuuxazse. - M. : MAU-TIPVHT,
2014. - 464 c. (Hanmuue B 6ubmoteke TYCYP - 1 3k3.)

4. MeTtoguku UM MOJenu JJig ydeTa IapasUTHBIX IapaMeTpOB IeYaTHbIX Y3J/I0B MPU aHaause
3/IEKTPOMAarHUTHOW  COBMECTUMOCTH  OOpPTOBOM  pa/IM03/IeKTPOHHOM  ammapaTypbl  KOCMHUECKHX
anmaparoB: MoHorpadusi / U. ®@. KamumynuH, A. M. 3abononkuii, T. P. T'a3u3oB ; MuHuCTEpCTBO
obpa3oBanHus 1 Hayku Poccuiickoit @eneparuu (M.), TYCYP. - Tomck : TYCYP, 2015. - 160 c. (Hamuuue
B bubmoTteke TYCYP - 19 3K3.)

4.3. YueOHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecreyeHHe

1. PapuorexHuueckre cucTeMbl. JlabopaTopHBIN MpPakKTHKyM: MeToguueckue yKa3aHHUS TIO
BBITIOJTHEHUIO J1abopaTopHbIX pabot / [Ienucos B. I1., yako b. I1. - 2012. 167 c. [D1eKTpOHHbIM pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/1196, cBoOOAHBI!.

2. PapuorexHuueckue cuctembl: MeToguueckoe TocoOue T0 TPOBEAEHHIO0 TPAKTHYeCKUX
3aHaTud / [HenucoB B. II. - 2013. 33 c. [DnekTpoHHbIM pecypc] - Pexum joctymna:
https://edu.tusur.ru/publications/2852, cBo60HBIA.

3. OcCHOBBI KOMIbIOTEPHOTO MPOEKTUPOBaHUS M MOJe/IMPOBaHUS PaZiM03/IeKTPOHHBIX CPeJCTB:
YuebHO-MeToAMUECKOE TTIOCOOMEe K MPAaKTHUeCKUM 3aHSATHSIM M OpPraHU3al[ii CaMOCTOSITe/TbHON paboThI
no kypcy / Tucmenko B. WM. - 2011. 22 c. [DnekrtpoHHbiéi pecypc] - Pexum gocrtyma:
https://edu.tusur.ru/publications/2119, cBoO6oAHBIH.

4. OCHOBBI KOMIIbIOTEPHOTO NPOEKTUPOBAHKS U MOJIe/IMPOBaHUS PaJiM03/1eKTPOHHBIX CPe/CTB:
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YueOHO-MeTOAMUECKOe TTOCOOMEe K TIPAKTHUECKUM 3aHATHSIM U OpPraHU3al[id CaMOCTOSITeTbHON PabOThI
no kypcy / Tucnenko B. WM. - 2011. 22 c. [OnekrpoHHbili pecypc] - Pexum gocrymna:
https://edu.tusur.ru/publications/2119, cBo60JHBIT.

5. PyKOBOACTBO [i/151 MOJITOTOBKY 00y4arolero U KOHTPOJIUPYIOILero KOMITJIeKCa KOMITbFOTEPHBIX
MeTOZMueCKUX Pa3pabOoTOK MpY OpraHU3alii CaMOCTOSITe/IbHON PaboThI CTyAeHTOB: YuebHoe rocobue /
Ocetpog /. I, lllanruna JI. W., XatekoB H. [1., ITaBnuyenko FO. A. - 2009. 37 c. [DnekTpoHHbIM pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/909, cBoOOAHBI!.

6. V3yueHue amnmaparypbl HACTPOWKM MC3 KUpPC-12: MeToanueckre yKa3aHUs 110 BbITIOTHEHUIO
nabopatopHoii pabotsl / lyako b. T1., MermmepsikoB A. A. - 2012. 11 c. [DnekTpoHHbIH pecypc] - Pexxum
npoctyma: https://edu.tusur.ru/publications/1729, cBoboAHbI#.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U MIOUCKOBbIE CUCTEMBI
1. Caiit twirpx.com - YueOGHO-MeToAnYeCKast ¥ TpodeCCHOHaIbHAs TUTepaTypa AJisi CTYZ|eHTOB
2. W IpernoziaBaresield TEXHUYECKHX, eCTeCTBEHHOHAYyUHbIX M TYMaHUTapHbIX ClleLalbHOCTEN.
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