MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS ITPOT'PAMMA YUEBHOU ONCOUITIIVHBI
KocmMuueckas 0a/uiMcTHKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpaenenHocTs (nipodub): Pailo3/1eKTPOHHBIE CHCTeMbl KOCMUYeCKHX KOMILIEKCOB

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 4

CemecTp: 7

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 CamocrosiTesibHasi paboTa 36 36 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

JK3aMmeH: 7 ceMeCTp

Tomck 2017
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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.

CornacoeaHa Ha noptane Ne 9736



1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
W3yueHWe Teopur ba/uMcTHueckKoro noseta KA,
YCBOEHVE Y TpaKTUYeCKOe MCIO0JIb30BaHWe pe3y/bTaTOB TEOpPUU [Jis yIpaBiaeHus rosetom KA
Pa3/IMYHOro Ha3HaYeHus.

1.2. 3agauy JUCIMIIIAHBI
— OcHoBHOM 3a/iaueil AWCLMIUIMHBI sIBJsieTCs (DOPMUPOBAaHUWE Y CTYJNEHTOB KOMIIeTeHLUH,
TIO3BOJISIIOILEN CAaMOCTOSITe/TbHO aHAa/TM3UPOBATh CIIOCOOBI yripaB/ieHus 1mosieToM KA Ha 3Tare BbIBe/leHUS,
Ha 9Tarne OaJMCTUYECKOTO TI0jieTa, TIPM MaHeBPUPOBaHWHW, COMDKEHWH U CIyCKe KOCMHUeCKUX
arrapaTtoB Ha MOBEPXHOCTb 3eM/IU U TJIaHeT.

2. MecTo puciMiuinHel B cTpyKrype OITOII
HOucturuivHa «Kocmugeckast 6anmictuka» (b1.5.29.1) otHocutcs K 670Ky 1 (6a3oBast 4acTh).
[TpefiiecTByIOUMMH  AUCLIATTMHAMY,  (OPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJISIOTCS
cnepyrome aucUUIuIMHbl: Kocmuueckue cucrtembl, Marematuka 1. Beiciiag martemaTtuika, OCHOBBI
TeOpUM paJMiOHAaBUTal[JMOHHBIX CUCTEM M KOMILIEKCOB, PU3UKa.
[TocnepyrolwMU JUCLIUIVIMHAMUA  SBASIOTCA: OCHOBBI TEOpUMM DPAJMOCUCTEM UM KOMILIEKCOB
yripaBieHusi, CucTeMbl yTipaB/jieHusi U KOHTPOJIS KOCMUUeCKHX arrapaToB.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJIelyIOIMX KOMITEeTeHL1ii:

— TICK-8.1 cnocobHOCTBIO BajieTh OOIIMMY MPUHLIUIIAMH MOCTPOeHHUsI U QYHKLIMOHUPOBaHUS
KOCMHYeCKUX paZiMOTeXHUUYEeCKUX KOMIL/IEKCOB;

B pesynbraTe nsyuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh Teoputo Oammictuueckoro mosnera KA; cBsa3bp Oa/uTMCTUKKU C HeOeCHOW MeXaHWKOM,
rpaBUTALMOHHBIN TOTeHLMaa 3eM/IA U CUCTeMbl KOOPIMHAT; HEBO3MYILL|EHHOe 1 BO3MYILIEHHOE [IBWKEHUS
KA; criocobpl ympaB/ieHUsi TIO/IETOM Ha STare BbIBEJEHWs, Ha 3Tare Oa/yIMCTUUeCKOro TIo/eTa, TpH
nocazake KA.

— yMeTb Olpe/ie/isiTh NepPBYI0 M BTOPYIO KOCMHUECKHe CKOPOCTH, XapaKTepUCTUKHU [IBUKEHUSI
KA 1o u3BeCTHbIM Haua/lbHbIM YC/OBHUSIM; OIpeZesiTh NapaMeTpbl [BikKeHUsi KA uepe3 3/eMeHThI
opOuThl, KWHEMaTHYeCKHe XapaKTepUCTUKU [BWKeHUss LieHTpa Macc KA B TUIOCKOCTU OpOUTHI;
aHa/lM3MpOBaTh IMOPSiIOK DPAacyeTOB M XapaKTepHble IapaMeTpbl MeKIUIaHeTHbIX TpaekTtopuid KA;
BbIOMpaTh (OPMbI, HAK/IOHEHUs, BBICOTHI U BpeMeHM 3allycka MCKYCCTBEHHBIX CITyTHUKOB 3eMIId;
oripefesnsite opoutel IC3 1 MexriyiaHeTHbIX KA ; iporHo3upoBars ApwkeHus MIC3 MeToZioM YMCIeHHOTO
VHTErpUPOBaHMs], a TaKKe JIBKeHUe MexXIiaHeTHbIX KA.

—  BJIAfieTh HaBbIKaMH NPOBeJIeHHsI PaCYeTOB HEBO3MYILIEHHOTO ¥ BO3MYILL[eHHOT0 JBrkeHuss KA
Y TIpOorHo3uvpoBaHus JBwkeHusi VIC3; MeTofamMM MpakTUYeCKOM OLIeHKM KaueCTBEHHBIX [0KasaTesen
KOCMHYeCKUX paZJMOTeXHUUeCKHUX KOMIUIEKCOB.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh [JUCIMIUVIMHBI cocTaBnisseT 4.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl

7 ceMecTp
AynuTopHbIe 3aHATHSA (BCEro) 72 72
Jlekiun 36 36
[IpakTrueckue 3aHATHS 18 18
JlabopaTtopHble 3aHSTHS 18 18
CamocTositenibHast paboTta (Bcero) 36 36
ITpopaboTKa JIEKI[MOHHOTO MaTepurasa 18 18
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[ToaroToBKa K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 18 18
Bcero (6e3 sk3ameHa) 108 108
ITogroroBka u cflaya sK3aMeHa 36 36
OO611ast TPy10eMKOCTh Yac 144 144
3aueTtHble Eavnnibl TpygoeMKoCTH 4.0 4.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZbI 3aHATUN

s | 2| §
z 8 2
5 | & 2 s% 3 3
= o o s o g S =
5 3 2 | §3 >3
Ne Ha3BaHus pa3zenoB AUCLUTUIMHBI %’ % = 5 o @ =
= 2| £ & | 83| &%
c 5§ g | mE gt
5, =} =
= lr::cs CEU
= O
1 | OcHOBHBIE TIOHATHSA U OTIpe/ie/IeHHst 2 0 0 2 4 IICK-8.1
KOCMHYeCKOM 0almMCTUKA
2 |Heso3myiieHHoe gBrkeHue KA 4 2 4 4 14 [ICK-8.1
3 | Bo3smyuienHoe arxkenne KA 2 2 0 3 [1CK-8.1
4 | YpaBHeHHs OPOUTEI 4 2 0 3 9 I1CK-8.1
5 |BbriO0Op MeXIJIaHeTHBIX TpaekTopuii KA 2 2 0 3 IICK-8.1
6 |Ckopocts KA 1 ee 3aBUCUMOCTb OT 2 2 4 3 11 IICK-8.1
rlapamMeTpoB OpoOUT
7 |OnpeneneHrie HEBO3MYILIEHHOW OPOUTBI 2 2 6 4 14 IICK-8.1
T10 3a/IaHHBIM YCI0BUSIM JBYKEHHUS
8 |BriBenenue KA Ha opoury 2 2 0 3 7 [ICK-8.1
9 | IIporHo3upoBaHue gBrxeHuss KA 4 2 4 3 13 IICK-8.1
10 |ManeBpupoBanue KA 2 2 0 3 7 [ICK-8.1
11 |Commkenre KA Ha opoure 2 0 0 1 I1CK-8.1
12 | IsmwxeHue KA c aBurarensiMy Majiou 2 0 0 2 4 IICK-8.1
TATU
13 |Koppekuus Tpaektopuii KA 4 1 [ICK-8.1
14 | Cniyck KA Ha noBepxXHOCTb 3eM/IU U 2 0 0 1 3 [ICK-8.1
TJ1aHeT
Wtoro 36 18 18 36 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue paszieioB JUCLIUTUTUHBI 110

Hassanus paszesnos
JIEKLIUSIM

Tpyn0eMKOCTb,
q
dopmMupyeMbie
KOMIIeTeHL[UU

7 ceMecTp

N

1 OcHOBHbIe MOHATHA U oripefeneHus |IIpeamet, 3afauu U cofep’kaHue IICK-8.1
KOCMUYeCKOU Oa/l/TMCTHKU MUCTATITHEL. CBsI3b 0a/I/TMCTUKH C
HebecHOU MexaHUKOM. CUJIbI,
JIeACTBYIOL[Me Ha KOCMUYEeCKUI arrapar
(KA). Cepa u paguyc geicTBus
HebecHOTO Tena. ['paBUTALIMOHHBIN
noteHiuan 3eMau. CUCcTeMbl KOOP/IUHAT.

[Tepexon OT OAHOM CHUCTEeMbI KOOPAWHAT K
JIpyroii.
Ntoro

2 HeBo3my1eHHoe AiBrkeHre KA HbI0TOHOBCKMI 3aKOH TSTOTEHUSI. 4 [1CK-8.1
MarteMatudeckast MoJie/Tb
HEBO3MYILLeHHOTO0 JBWxeHus KA.
YpaBHeHus JBrOKeHUs. AHaAIOrus 3aauu
0 [IBW)KeHUH [IBYX Tesl, 0CHOBHOE
ypaBHeHHe 3a/jauu ByX Tes. [lepBrbie
VHTerpasbl ypaBHEHUI [IBIKEHUS,
TpaeKTopud roseta. CBs3b MeXIY
BpeMeHeM [IBWKEHHUS U 37ieMeHTaMu
opbuThbl. YpaBHeHue Keriepa. DnemMeHTbI
opbwur. TlpesenbHbIe cydan
HEBO3MYILEHHOTO KeIJIepOBCKOTr0
JBwKeHus. OrpeziesieHre rapaMeTpoB
JBIDKEHHS uepe3 3/ieMeHTbI OpOUTHI.
Cdepa felicTBUS M/IaHETHI.

HToro 4

3 Bosmy1eHHoe aBuxkeHre KA YpaBHeHUs ABMKeHUs. O01as 2 [ICK-8.1
XapaKTepUCTHKA BO3MYILIEHHUH U
BO3MYILIEHHOTO JBW)KeHUs. 3a/iaya N Tesl
Y MeTO/ibl ee peleHus. Bo3myleHus,
BbI3bIBaeMble HeLleHTPa/IbHOCThIO IO/
TAroTeHus: 3emu. BnusHue
COTIPOTUBJIEHUS BO3/lyXa Ha [IBUKeHUe
KA. Bosmyjatonee BIUsiHUE T/1aHeT,
CorHija 4 jaBjieHysl COIHeYHOIo CBeTa.
Biysinve aHOManuii CUbI TSXKECTH.

Htoro

4 YpaBHEHHSI OpOUTHI [TapameTpsI U 3/1eMEHThI OpPOUTHI. 4 I1CK-8.1
Onpenenenye v BbIOOpP HOPMBI, BLICOTHI
(mepuoga obpatrerus MC3) op6wur, a
Tak>ke BbIOOp BpeMeHH 3arycka VIC3.
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OJ/IMNITUYECKUE, KPYTOBbIE,
napabonuueckue U rurepoouecKre
OpOUTHI.

HToro

5 BrIOOp MeXXIIaHEeTHBIX TPAaeKTOPU
KA

OcHoBHbIe TpeboBaHUsl, TIPe/bSIB/IsIEMbIE
K CxeMaM I1ojieTa. MeToiMKa pacueToB U
BLIOOD TpaeKTOpHiA Ha
re/IMOLIeHTPHUYeCKOM y4acTKe I10JIeTa.
OrnpejeneHyve rnapameTpoB
IJIaHeTOLIeHTPUYe CKMX YYaCTKOB
TpaekTopuu. OnpezeneHue
reoLieHTpUYeCKUX I1apaMeTpoB,
XapakTepusyrolux gerwkenre KA.
ITopsi0K pacyeToB U aHaIU3
XapakTepHbIX [TapaMeTpOB
MeXKIJIaHEeTHBIX TPaeKTOPHUH.
ITporuosupoBaHue JBYKEHNS
MesI1aHeTHbIX KA.

Htoro

[ICK-8.1

6 Ckopoctb KA U ee 3aBUCHUMOCTE OT
rapamMeTpoB opoOuT

Pasnoxxenue ckopoctu KA Ha
paZyajibHyI0 U TPaHCBepPCalbHYIO
cocTassstolye. [IpaBuso peruara.
JIvHUY arcuf.

HToro

I1CK-8.1

7 OnpefiesieHye HEBO3MYILIEHHOMN
OpOUTBHI 110 33ZJAHHBIM YC/IOBUSIM
JIBIDKEHUSI

OnpegeneHrie opOUTBHI N0 MOJIOXKEHUIO U
ckopocti KA B Haua/ibHbI MOMEHT.
Onpesienexnyie opOUTHI TI0 AIByM
(UKCHPOBAHHBIM TTOJIOKEHHSIM U
¢dokanbHOMY nlapameTpy. HaxoxeHve
3/1IeMEHTOB OPOUTHI 110 JBYM
¢duKcrpoBaHHBIM TIoOKeHUSIM KA.

Htoro

[ICK-8.1

8 BriBesienrie KA Ha opbuty

Cusibl U MOMEHTHI, YpaBHEHUE JBVKEHUST
pakeTbl Hocuters. BoiBenenne KA Ha
opbuThl cyTHUKOB. Oripe/iesieHre OpoUT
KA. IlocTraHoBKa 3a/iaui, oripefiesieHue
opout MC3 u mexiiaHeTHbIX KA.
OrieHKa TOUHOCTHU OTIpe/ieIeHUs1 OpOUT
KA.

HToro

I1CK-8.1

9 IlporHo3upoBanue gerxeHuss KA

[IpornosvpoBanue gBuxenus MC3
MeTOZIOM YKC/IEHHOT'O UHTEerpUPOBaHMUS.
AHanuThuecKre MeTo/pbl
NporHo3upoBanus gsrkenus: NC3.
ITporuosupoBaHue JBYKEHNS
MesI1aHeTHbIX KA.

Htoro

[ICK-8.1

10 ManeBpupoBanue KA

OnTumanbHOe MaHeBpHPOBaHKeE C
WCI0/Ib30BaHUEM JIBUTaTe/IbHON

I1CK-8.1

CornacoeaHa Ha noptane Ne 9736




yCTaHOBKM OOJIBILION TSTH (MMITY/TbCHBIE
MaHeBpbl). ONTUMa/IbHbIe TIepexX0/ibl
Me>Ky KOMIUIaHapHBIMU 0pOuTamMHy,
OITHUMaJIbHOe KOPPeKTUPOBaHKe
TPaeKTOPUH KOCMUUECKOTO TI0/IeTa,
aBTOHOMHBII MeTOZ, oTipe/ie/ieH st
HarpaB/IeHusi BEKTOPA CKOPOCTH.
AspouHaMHYeCcKU MaHeBp.

HToro

11 Conmxennie KA Ha opbuTe

MoHTakHbie opbuThl. OTHOCUTETBEHOE
JBIDKeHre. ABTOHOMHOe COMvKeHmHe.
OrieHKa SHepreTUYeCcKrx 3aTpar.

Htoro

[ICK-8.1

12 Oewxenue KA c gBurarensiMu
MaJiou TAru

MesxriyiaHeTHbIe T10/1eThl C JBUraTe/IsIMU
MOCTOSTHHOW MoIHOCTH. Pasron KA B
T0J1e TAroTeHus: 3eM/u. AHamu3
TPaeKTOPUM MeXXIUIAHEeTHBIX T0/IeTOB C
JiBUraTe/IIMU ITOCTOSTHHOM MOILIHOCTH.

HToro

I1CK-8.1

13 Koppekuus Tpaekropuii KA

Knaccuduikarms pa3nmuHbIX crmocoboB
KOPPeKLIMH, BLIOOP KOPPEKTUPYeMbIX
napameTpoB. OnpesiesieHre 06/1aCTH
paccerBaHus B IPOCTPaHCTBE
KOPPeKTHPYyeMbIX apaMeTpOB.
W30xpoHHbIe, TpexmapaMmeTpruyeckas,
JIByxTapaMmeTpHUueckKas,
OJJHOKOMITOHEHTHasl, CBsI3aHHbIe
KoppekuLyu. CBOMCTBAa KOPPEKLIMU Ha
KOHEUHOM yuacTKe Tpaekropuu. Omirbka
VICTIO/THEHUS KOPPEKLIUH.

HNToro

[ICK-8.1

14 Cnyck KA Ha noBepxHOCTb 3eM/Iu
Y TUIaHeT

OcCHOBHBIE MIOHATHSA U OTIpe/ie/IeHNs.
YpaBHeHus1 JBYKeHHUs CITyCKaeMoro
arrapara. ATMoc¢epbl OCHOBHBIX T/IaHeT
3eMHOM rpyrrel. BHeatMocdepHbIi,
aTMocgepHbIM yUaCTKU CITyCKa.
YnpassieHue Ipu CIIyCKe anrapaToB C
opbuTtsl VIC3 v mpu BO3BpallleHUH OT
Jlynsl. [IsrkeHue MexruiaHeTHbIX KA B
atMocdepe 3eM/u € TUNepOoIYe CKUMU
CKOPOCTSIMHU.

HToro

2

[ICK-8.1

Wtoro 3a cemecTp

36

5.3. Pazensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)

U o0ecreunBaeMbIMH (MOC/TeYIOIAMH) JUCHHUIUTHHAMHA

Pa3,qem,1 AUCHOUIVIMHBL U MEXIUCHUIVIMHAPHBIE CBA3U C OGECHE‘JHBBI—OLL[I/IMI/I (Hpe,qbl,[[yu_{I/IMI/I) n

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
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Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zenoB iaHHOM AUCIUTTUHBI, [7IsI KOTOPBIX HE00X0AUMO U3yUueHHe
HanmeHoBanue 6 6
No obecrieurBaroIMX ¥ 00ecrieurBaeMbIX JUCLIUTIIMH

JTUCLIATITAH
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14

[pepiiecTBytoOLMe AACLUATIIUHBI

1 | Kocmuueckue
CUCTEMBEI

+ + + + + + + + + + + + +

2| Marematuka 1.
Briciag + + + + +
MareMaTHKa

3| OCHOBBI TEOPUU
paJiMOHaBUT aLMOHH
BIX CUCTEM U
KOMIUIEKCOB

4| ®u3uka + + + + + + +

[Mocnenytoliiyie AUCLUTITUHBI

1| OcHoBBI TeOpUH
pPasiIMOCUCTEM U
KOMI/IEKCOB
yIipaBJ/ieHUs

2| CucreMmsbl
yIlpaB/leHUs U
KOHTPO/I1 + + + + + + +
KOCMUYEeCKUX
arrapaToB

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NPHU U3yYeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUPYeMbIX NPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
TIpe/ICTaB/IeHo B Tabmmiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TpU W3yUeHWH

WCLIUTIIUHBI
Bunp! 3aHATHI
4]
X B
< < 5
= : 3 S
= o T =
= I I =
5 = ) ° g
7] L T
GE =3 S E: & @OpMBI KOHTPOJIS
s g 2 = &
8 = = = &
N4 = @ S
= a =
K o @]
[a+] O o
£ = :
= O
[ICK-8.1 + + + + [omarliiHee 3aziaHue,
KoHcnekT caMOnoAroToBKH,
Ortuet 10 y1TabopaTOpHOIA
pabote, Ompoc Ha 3aHSTHSX,
BeicTynienue (goknan) Ha
3aHAITHH, TecT
6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUs
He mipegycmotpeno PYII
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7. JTaGopaTopHBIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabsmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& ZE
3 = =
Z 5
> o
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT z v =5
= | &
= EE
- s
7 ceMecTp
2 HeBo3mylilieHHOe JiBrKeHre KA KomribtoTepHoe MozieiupoBaHue 4 [1CK-8.1
[BIDKeHHs] KOCMUYeCKUX araparoB
Htoro
6 Ckopoctb KA u ee 3aBrucUMOCTb OT | MI3yueHue [0M/IepOBCKUX CUCTEM [1CK-8.1
rapaMeTpoB OpOUT M3MepeHUs BeKTOpa CKOPOCTH
Ntoro 4
7 OnpefiesieHyie HeBO3MYLLIEHHOM N3yuenne annapatyps! HacTpouku MC3 [ICK-8.1
OpOUTHI TI0 3a/]JaHHBIM yCJIOBUSIM KNPC-12
JIBIDKEHUSI Vitoro
9 IIporHo3upoBanue gewxkenust KA | [IporHo3upoBaHue rmapaMmeTpoB 4 [ICK-8.1
nBwkeHrst KA 1o JaHHBIM CITyTHUKOBBIX
HaBUTaLIMOHHBIX CUCTEM
Nroro 4
Wroro 3a cemecTp 18
8. IIpakTHuecKue 3aHATUSA
CopeprkaHye MpaKTUUeCcKUX paboT rprBeseHo B Tabmuie 8.1.
Tabnuna 8. 1 — CopeprkaHue MpakTUYeCKUX paboT
o R~
E 4 =
S = =
Z > 3
Hassanus paszenos CopeprkaHre MpaKTUYeCKUX 3aHATUN § o = GE
=
S8
= 52
- e ~
7 ceMecTp
2 HeBo3my1ieHHOe gBrkeHre KA OrnpesiesieHre XapaKTepUCTUK ABMKEHUS 2 [ICK-8.1
T10 U3BeCTHBIM Haya/lbHbIM YCI0BUSM
Utoro 2
3 Bosmyl1ieHHoe aBukeHre KA BosmyijenHoe geukeHne KA Ha 0KoJi0 2 [1CK-8.1
KpPYTOBbIX opbuTax
Nroro 2
4 YpaBHEHUSI OpOUTHI Omnpenenexrie U BbIOOpP OPMBI, BEICOTBI 2 [1CK-8.1
(mepuopa obpartenus: UC3) opourt.
Ntoro 2
5 BrIO0Op MeKT/IaHeTHBIX TPaeKTOpHid | PacueT v aHa/mM3 XapaKTePHBIX 2 [ICK-8.1

KA

rapaMeTpPOB MeJKIJITAaHETHBIX TPAeKTOPUH.

[IporHo3vpoBaHue ABVWKEHUS
MesKIulaHeTHBIX KA.
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Ntoro 2
6 Cxopoctbs KA 1 ee 3aBUCUMOCTS OT | PajguanbHas v TpaHCBepcabHas 2 [ICK-8.1
rapaMeTpoB opouUT cocrasisrome ckopoctu KA.
Ntoro 2
7 OrnipesiesieHre HEBO3MYLLEHHOU OrnpeenieHrie OPOUTHI TIO TIOJIOXKEHUIO U 2 [ICK-8.1
OpOUTHI T10 3aZJAHHBIM YCJIOBUSIM ckopoctu KA.
JIBIDKEHUSI Vtoro 2
8 BriBenienne KA Ha opouty BriBenenve KA Ha pa3nnyHbie TUIBI 2 [1CK-8.1
opOuT C 3a/]JaHHBIM YITIOM BXOZa.
Ntoro 2
9 IlporHo3upoBanue geuwxenuss KA | IIporHo3upoBanue asrxkenus: NC3 2 [1CK-8.1
MeTOZ,0M YHC/IeHHOT'O UHTerPUPOBaHMS.
Ntoro 2
10 ManespupoBanue KA MaHeBpb!I MeXly KOMIIaHapHBIMU U 2 [ICK-8.1
HeKOMIUIaHapHbIMU opOuTamuy,
ONTHMa/IbHOe KOPPeKTUPOBaHUe
TPaeKTOPUU KOCMUYeCKOI0 I10J1eTa,
Ntoro 2
Wtoro 3a cemecTp 18

9. CamocTosiTe/IbHas1 padoTa

Buzpbl camocTosiTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH Tpe/JCTaB/eHbl B

Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMoCTOSITeTbHOM paboThl, TPYI0€MKOCTb U (hOpMHUpyeMble KOMITeTeHL[UH
<9}
2 3 =
3 = T
o & [<P R e
Buapl camocTosiTeIbHOM S > o
Hassanus pasgenos = = DOopMBI KOHTPOJIA
9] 8 S 2
paboTbl S s g
=S a =
o o 2
= S
7 cemecCTp
1 OcHoBHble ToHATHSA U | [IpopaboTKa JIeKIHOHHOTO 2 |TICK-8.1 |Koncnekr
onpejeneHus Marepuasa CaMOIO/ATrOTOBKH
KOCMHUECKOU 0a/UTMCTUKN Vitoro 7
2 HeBo3myllleHHOe [ToaroroBka K 2 [ICK-8.1 |KoHcnekr
nBrkeHne KA MPaKTUUeCKUM 3aHSATHSIM, camoIoAroToBku, Omnpoc
ceMHHapam Ha 3aHATUSIX
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
Ntoro 4
3 Bosmyl1ieHHOe ITogroroBka K 2 IICK-8.1 |KoHcmekr
nBwkeHne KA TpakTUYye CKUM 3aHATUSM, CcaMonojAroToBku, Ompoc
ceMHHapam Ha 3aHATUAX
[TpopaboTKa eKIMOHHOTO 1
Marepuasna
Ntoro 3
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4 YpaBHEHHSI OpOUTHI ITogroroeka K [ICK-8.1 |/loMalliHee 3a/jaHue,
MpaKTUYe CKUM 3aHSATUSIM, Koncnekr
ceMHHapam caMonoZrotoBku, Omnpoc
Ha 3aHATUSX, TecT
[TpopaboTKa JeKIIMOHHOTO a3a » 18C
Marepuasa
Ntoro
5 Bribop mexxniaHeTHbIX | [ToAroroBka K [ICK-8.1 |[JomallHee 3asaHue,
TpaekTopuii KA MpaKTAYe CKUM 3aHSATUSIM, Koncnekr
ceMHHapam CcaMonoAroToBku, Omnpoc
Ha 3aHATUSIX
ITpopaboTKa JIeKIMOHHOTO a3a
Marepuasa
Ntoro
6 Ckopoctb KA u ee [ToaroroBka K [ICK-8.1 |/lomalliHee 3ajaHue,
3aBUCUMOCTb OT MpaKTUYe CKUM 3aHATUSM, Koncnekr
rapaMeTpoB opouUT ceMHHapam caMonoAroToBku, Omnpoc
[TpopaboTKa eKIIMOHHOTO Ha 3aHATUAX
Marepuasa
Ntoro
7 OnpeneneHue IToaroroBka K [ICK-8.1 |/loMallHee 3ajaHue,
HEBO3MYIIIEHHOW OPOUThI | PAKTHUECKUM 3aHATHSIM, Koncnekr
T10 3a/JaHHBIM YCJIOBUSIM | CeMUHapaMm caMonoAroToBku, Ompoc
BIDKEHUSI Ha 3aHATUSIX
ABIAE [TpopaboTKa JIeKIIHOHHOTO a3a
Marepuasna
Ntoro
8 BriBesienne KA Ha [ToaroroBka K [ICK-8.1 |/lomalliHee 3ajaHue,
opbury TpaKTUYe CKUM 3aHATUSM, Koncnekr
ceMHHapam caMonoAroToBku, Omnpoc
[TpopaboTKa 1eKIIMOHHOTO Ha 3aHATUAX
Marepuasa
Ntoro
9 IlporHo3upoBaHue [Togroroeka K [ICK-8.1 |BeicTymnneHue (J0K/1az) Ha
nBrkeHust KA MpaKTUYe CKUM 3aHATUSM, 3aHATHUU, KOHCIIeKT
ceMHHapam caMonoAroToBku, Omnpoc
Ha 3aHATUAX, Tect
ITpopaboTKa JeKIIMOHHOTO ’
Marepuasa
Ntoro
10 ManespupoBanue KA |Iloaroroeka K [ICK-8.1 |[JomallHee 3asaHue,
MpaKTAYe CKUM 3aHSTUSIM, Koncnekr
ceMHHapam caMonoAroToBku, Omnpoc
Ha 3aHATUSIX
ITpopaboTKa JIEKIJMIOHHOTO a3a
Marepuasa
Ntoro
11 Comwkenne KA Ha ITpopaboTKa JeKIIMOHHOTO [1ICK-8.1 |KoHcmekT
opbure Marepuasa CaMOIO/JTrOTOBKH

HNroro
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12 Oeuxenne KA c ITpopaboTKa JIeKIMOHHOTO 2 [ICK-8.1 |KoHcnekr
JIBUTaTeIsIMM MaJIod TATUM | MaTepuasa CaMOIIOATrOTOBKHU
Utoro 2
13 Koppekuus [TpopaboTKa JIeKIIHOHHOTO 1 [ICK-8.1 |KoHcnekr
TpaekTtopuii KA Marepuasa CaMOIIoAroToBKY, Tect
WToro 1
14 Cnyck KA Ha ITpopaboTKa JeKIIMOHHOTO 1 [ICK-8.1 |KoHcnekr
TOBEPXHOCTh 3eMJ/IU U Marepuasa CaMOIMO/TrOTOBKH
TUIaHET Wtoro 1
Wtoro 3a cemecTp 36
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 72

10. KypcoBas pabora

He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/sbHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI
Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1s1 37IeMEeHTOB KOHTPOJIsI

. . MakcumasbHbIN
o MakcumasnbHbIN MakcumasnbHbIN
DreMeHTHI yueOHOMH Oasut 3a iepuop Bcero 3a
6am1 Ha 1-yro KT c| 6an 3a mepuof,
JlesTeTbHOCTH Mexay 2KT u Ha ceMecCTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
7 ceMecCTp
BricTynienve (noknan) Ha 4 4 4 12
3aHATUU
HomauiHee 3azaHue 4 4 12
Koncriekr 3 4 11
CaMOII0/ITOTOBKHU
Orpoc Ha 3aHATHAX 4 4 12
Otuer 110 /1Tab0OpaTOPHOM 11
pabore
Tect 4 4 4 12
VToro MakCumMyM 3a 19 24 27 70
Tepuo/,
JK3aMeH 30
Hapacraroym utorom 19 43 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
Tabsura 11. 2 — ITepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOBHOUW TOUKHU OueHka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT 4
Ot 60% mo 69% OoT MakcHMasbHOM cyMMbI OasioB Ha gaty KT 3
< 60% OT MakCMMasbHOM cyMMbI OasinoB Ha fgaty KT 2
12
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.

Tabnuna 11. 3 — ITepecueT cyMMbI 6a/JIOB B TPAJULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTeparypa
1. [Oyaxko B.II. Kocmuueckue pafuoTeXHUYeCKWe CHUCTeMbl: ydeOHOe mocobme. — Tomck:
ToMCKMI TOC. YHUBEPCUTET CUCTEM YIIpaB/leHUs U pajuo3n1eKTpoHukd, 2007. —291 c. (Hamuuue B
oubmoreke TYCYP - 31 3k3.)

12.2. lono/siHMTe/IbHAA JIMTeparypa

1. Betiuens B.A. PaguocucreMbl ympaBneHus: yueOH. anasi By3o / B.A. Beiinens, A.C.
BonkoBckutii u fp.; oz pe. B.A. Befiriensi. — M.: Ipoda, 2005. - 416 c. (Hamuuue B 6ubmioreke TYCYP
- 72 9K3.)

2. beiukoB C.U. u ap. KocmMuueckre paguoTexHuueckue KoMrviekcosl. - M.: Cos. paauo, 1967. —
584 c. (Hamuuuie B 6ubmioteke TYCYP - 4 3k3.)

3. I'yrkun JI.C. w pgp. PaauoyripaBiieHWe peakTHMBHBIMU CHapsilaMd U KOCMUYeCKHMU
arnmapaTami. - M.: CoB. paauno, 1968. — 680 c. (Hamuuue B 6ubmoreke TYCYP - 16 3K3.)

4. BannmicTvikKa ¥ HaBUrarysi KOCMUUeCKHX arraparoB : Y4yeOHuUK asist BTy30B / H. M. MBaHoB, A.
A. OmutpueBckuii, JI. H. JIpicenko. - M. : MammHoctpoenue, 1986. - 295 c. (Haimuuue B OUOIHMOTEKE
TYCYP - 2 3Kk3.)

12.3. YueOHO-MeTOoAMYECKOE TOCOOHE ¥ MPOrpaMMHoOe ofecreyeHme

1. KowmribloTepHOe MoOfeNMMpOBaHWe [BI)KEHHSI KOCMHUYeCKMX arraparoB: MeToanyeckue
yKa3aHus 10 BBIMOMHEeHUIO ylabopatopHoil paboTel / MeiepsikoB A. A. - 2012. 28 c. [DneKTpoHHBIHI
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1731, cBob6oaHBIH.

2. CnyrtHukoBas PaguonaBuraiuonHass Cuctema «Hasctap» (GPS): Metonuueckre yka3aHUs
TI0 BBITIOJTHEHUIO J1abopaTopHO# paboTtel / MetmepsikoB A. A. - 2012. 39 c. [DneKTpoHHBIA pecypc] -
Pexxum gocryna: https://edu.tusur.ru/publications/1733, cBoOOAHBIA.

3. N3yueHue ammapaTypbl HAaCTPOMKHM UC3 KUpPC-12: MeToanuyeckre yKa3aHUs 110 BBITOJIHEHUIO
naboparopHoii pabotsl / yako B. I1., MemepsikoB A. A. - 2012. 11 c. [OnekTpoHHBIi pecypc] - Pexum
npoctyma: https://edu.tusur.ru/publications/1729, cBob6oAHbI#.

4. PamvoHaBUTaLIMOHHBIE CHCTeMbl. JIabopaTOpHBIM MpPaKTHKyM: Y4eOHO-MeTouuecKoe
rocobuie /i BbIToIHeHUs1 1abopaTtopHbiid pabot / CaBuH A. A., MemepsikoB A. A., Jyzako B. I1. - 2012.
116 c. [DnexrponHsIii pecypc] - Pexxum gocryna: https://edu.tusur.ru/publications/1187, cBoboaHBII.

5. PyKOBOACTBO /17151 TOTOTOBKY 00y4arolero U KOHTPOJIMPYIOILero KOMILJIeKCa KOMITbFOTEePHBIX
MeTOZMueCKUX pPa3pabOTOK IMpU OpraHU3aliy CaMOCTOSITeNIbHOW PaboThl CTYAeHTOB: YuebHOe rocobue /
Ocetpog /. I, lllanruna JI. U., XatekoB H. [1., ITaBauyenko FO. A. - 2009. 37 c. [DnekTpoHHbIM pecypc]
- Pexxum pocryma: https://edu.tusur.ru/publications/909, cBo60AHBIH.

6. PaguorexHuueckue cuctembl: MeToauueckoe Tocobue 10 TPOBEJEHHIO0 TPAKTHYeCKUX
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3aHaTud / [HenucoB B. II. - 2013. 33 c. [DnekTpoHHbIM pecypc] - Pexum goctymna:
https://edu.tusur.ru/publications/2852, cBo60gHBIHA.

7. OCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS U MO/Ie/TMPOBAHUS Pa/IM03/IEKTPOHHBIX CPE/ICTB:
YuebHO-MeToAMUECKOE TIOCOOMEe K MPAaKTHUeCKUM 3aHSATHSIM M OpPraHU3al[ii CaMOCTOSITe/TbHON paboThI
no kypcy / Tucmenko B. WM. - 2011. 22 c. [DnektpoHHbiéi pecypc] - Pexum gocrtyma:
https://edu.tusur.ru/publications/2119, cBoO6oAHBIH.

12.4. ba3bl AaHHBIX, HH()OPMALMOHHO CIIPaBOYHbIE Y IOMCKOBBIE CUCTEMbI
1. Caiit twirpx.com - YueOGHO-MeToAnUeCKast M MpodeCCHOHaIbHasE TUTepaTypa AJisi CTYZ|eHTOB
2. W IpernoziaBaresield TEXHUYECKHX, eCTeCTBEHHOHAYUHbIX M TYMaHUTapHbIX CllelaJbHOCTEe!.

13. Marepua/ibHO-TeXHUYECKoe ofecrneueHne JUCIHUITHHBI
obopygoBaHre yueOHOU aboparopun «KocMuueckue paguoTeXHHUUECKHEe CHUCTeMbI» — aya. 433
PaZiMOTEXHUYECKOT0 KOpITyca.
riepCoHaJIbHbIe KOMITbIOTEPHI C JOCTYIIOM B ceTb VIHTepHeT.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I, OLIeHOYHBIX CPe/ICTB IIPUBeleH B IIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/AaL|H M0 OpraHu3alui U3ydeHusl AUCLUIIUHbI
be3 pekomeHaLuu.
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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/T OIITEHOUHBIX CPE/ICTB IO YYEFHOU JIMCLIMTIJIMHE
KocMuueckas 6a/ummcTuka

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: 4

Cemecrtp: 7

YueOHbIi 171aH Habopa 2011 roza

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

JK3aMeH: 7 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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1CK-8.1 |crioco6HOCTRIO B/Ia/[€Th OOIIMMU TIPUHLUITAMU | JJoJDKeH 3HaTh TEOPHIO 0A/ITMCTUYECKOTO
MOCTPOeHus ¥ (PYHKLIMOHUPOBaHHS nioneta KA; cBsi3b Oa/ummicTrky ¢ HebecHOM
KOCMMUYECKUX PaIMOTEXHUUECKUX KOMITJIEKCOB | MEXaHUKOM, TPaBUTALIMOHHbBIN MOTeHL{Ha
3eM/I1 U CUCTeMbI KOOPJWHAT;
HEBO3MYIL[eHHOE 1 BO3MYIL[eHHOe
nBwkeHns: KA; crocoObl yripaBieHUs
T10JIETOM Ha 3Tare BbIBeJeHUs], Ha JTarle
OaTMCTHUeCKOTO TI0/eTa, TIPU MOCajKe
KA,

JoikeH yMeThb OIpeie/iiTh IepBY0 U
BTOPYIO0 KOCMUYECKHe CKOPOCTH,
XapaKTePUCTUKU JIBKeHUs: KA 1o
V3BECTHBIM Haya/IbHbIM YCIOBUSIM;
orpe/ie/isiTh TapaMeTpbl ABKeHus1 KA
yepe3 3/1eMeHThbl OpOUTHI, KWHEMaTUueCKre
XapaKTePUCTUKU [IBIKEHUS LIeHTpa MacC
KA B nyiocKOCTH OpOUTBI; aHa/TM3UPOBaTh
TIOPSIZIOK pacueToB U XapaKTepHbIe
rapaMeTpbl Me)XXIJIaHeTHBIX TPaeKTOpUH
KA; BeiOUpaTh hopMbl, HAK/IOHEHUS,
BBICOThI U BpEMEHH 3arlycKa
WCKYCCTBEHHBIX CITyTHUKOB 3eM/Iy;
ornpeziensite opoutsl 1C3 u
MeXXTylaHeTHbIX KA ; mporHo3upoBarh
nBkenus MC3 meToz0M UMC/IEHHOTO
VHTErpUPOBaHUs, a TAK)Ke IBW)KeHHe
MexiiaHeTHbIX KA .;

[omkeH Bia/ieTh HaBbIKaMU NIPOBeIeHUsT
pacyeToB HEBO3MYILEHHOTO U
BO3MYILIEHHOTO ABWKeHUs KA u
MPOrHO3MpoBaHus ABvKeHus MC3;
MeTO/laMH MPAKTUYeCKOM OL|eHKU
KaueCTBEeHHbIX [10Ka3aTesield KOCMUUe CKUX
paiOTeXHUYeCKUX KOMITJIEKCOB.;

OO1e XapakTepPUCTUKH TOKa3aTeneld ¥ KPUTEPUEB OL€EHWBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KpPUTEPUH
OTtmyHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
yPOBeHb) Y TeopeTHue CKUMH MPaKTUUeCKUX YMEHUM, | IPOBOZAMUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
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r3yuaemoi 06/1acTu C TBOPUYECKHUX peIIeHUH, paboThI
MOHMMaHWEM TPaHMI] abcTparupoBaHus
TTPUMEHUMO CTH ripobsiemMm
Xoporio (6a30Bblii | 3HaeT (akTel, MpUHIMILI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a
YPOBEHb) TMpoIiecchl, obiye MIPaKTUYeCKUX YMeHUH, 3aBeplleHMe 3a/ay B
TIOHATHS B Mpe/enax TpeOyeMbIX /ISl pellieHrsT | UCC/IeI0BaHuUH,
M3yJaeMoi 06/1acTi orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAab/IMBaeT CBOe
obsacTu rcce0BaHUs TIoBe/IeHNe K
oOcTosITeNIbCTBaM B
perieHUH TIpo6sieM
YnoenerBoputenbH | Ob6mazaet 6a30BbIMU O6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom
0 (TIoporoBbIi 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOIeHUU
YPOBEHb) TSI BBITIOJTHEHMS TTPOCTBIX
3azau

Tabmuia 3 — Orarbl

2 Peanu3anusi KOMIeTeHI[UH

2.1 Kommnerennusa ITCK-8.1

[ICK-8.1: criocobHOCTBIO BraZieTh OOIIMMH TIPUHLMIIAMH TIOCTPOeHUsI M (PYHKLMOHHUPOBAHHUS
KOCMUYEeCKUX PaZMOTeXHUYeCKUX KOMILJIEKCOB.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMITeTEHL|MM, TIPUMeEHsieMble /Ui 3TOr0 BUJbl 3aHSITUA U HCIIOJb3yeMble CpPeACTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Taburie 3.
OPMHPOBAHUSI KOMIIETeHLIUU U UCIIO/Ib3yeMble Cpe/iCTBa OLleHUBaHUS

Pa3/INYHBIX TIPAKTHUE CKUX
3a/au

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue 00I11I1ie TIPUHITMITBI aHa/IM3UpOBaTh HaBbIKaMH
3TaroB MOCTPOEeHUS U TpeboBaHMS, Oa/IMMCTUYUE CKUX PAacUeTOB
(YHKIIMOHHUPOBaHUS rpebsBsieMble K B KOCMHYeCKHX
KOCMHYe CKUX KOCMHYeCKUM pafiloTeXHUUe CKUX
paZioTeXHUUEe CKUX paZOTeXHUYECKUM KOMILJIeKCax
KOMII/IEKCOB KOMIJIEKCaM TIPU pellieHur

Buppl 3aHATHI

* IIpakThueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTenbHas
paborta;

* [loaroroBka K
JK3aMeHy;

* [IpakTuueckue
3aHSTUS;

* JlabGopartopHble
3aHSTUS;

* Jlekuuuy;

* (CamocrosiTesibHast
pabora;

* TloaroroBka K
3K3aMeHy;

* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHas
paborta;

Wcnons3yemsble
cpeAcTBa
OLleHMBaHUs

» [lomalHee 3a/jaHue;

* Ortuet no
naboparopHoii paborte;

* Ornpoc Ha 3aHATHSIX;

* Brictyninenue (Jokaz
) Ha 3aHAATUY;

¢ KoHcnekT
CaMOMO/JTrOTOBKHY;

e TecT;

e OK3aMe€H;

» JlomalliHee 3a/laHUeE;

* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSX;

* BeicTymienue (goknaz
) Ha 3aHATUY;

* KoHCrekT
CaMOMO/TOTOBKY;

* Tecr;

* ODK3aMeH;

* JlomaliiHee 3afiaHue;

* Otyet no
naboparopHoii pabore;

* BricTynnienue (Joknaz
) Ha 3aHSTHY;

* OK3aMeH;
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@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumie 4.
Tabsmuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
OrmuHo * 00IIMe MPUHIUIIBI * pa3HbBIMU CIIOCOOAMU

* pa3BuUBaTh TBOpYECKHE

* OCHOBHbIE TIPUHLIUIIBI
TIOCTPOEHUS U
(yHKIIMOHHMPOBaHUs
KOCMUUe CKUX
paIMOTeXHIUYEe CKUX

* TpeCTaB/sATh
pe3y/bTaThl CBOei
paboThI;

(BBICOKHMI YPOBEHb) | MOCTPOEHUS U peleHust MPOEKTUPOBAHMS U
(yHKLMOHUPOBaHUS abcTparupoBaHHBIX MOCTPOEHHs
KOCMUUe CKUX npobrewm; KOCMUUEeCKUX
pagnuoTeXHUYE€CKUX ] CB060/I[HO IIPUMEHATH pagnoOTeXHUYECKUX
KOMIL/IEKCOB ; 06111e IPUHLIUTIBI cucrem;
* crnocoObl ¥ pe3yabTaThl | MOCTPOEHUS U
Oa/muMcTIUe CKUX (YyHKIL[MOHUPOBaHUS
pacueToB JBMKEHUS KOCMUUe CKUX
KOCMHYeCKHX arlapaTtoB; | paoTexXHUUeCKUX
* (bakTUueckue u CUCTeM TIpU
TeopeThyeCcKue 3HaHUSI B | TIPOEKTUPOBaHUU
npeZiesiax U3y4yaeMou KOCMHYeCKUX
00J1aCcTH C TIOHUMaHHeM KOMILIEKCOB;
TpaHUL] IPUMEHUMOCTH; | ® BBLITIOJHSITh
Oa/uMcTHUe CK1e
pacyeTsl;
Xopouio (6a30BbI | ¢ CBA3M MEXIY * pa3BUBaTh TBOpUECKUE | * TIOJyUeHHbIMU
YPOBeHb) pa3InIHbIMU pelleHrs OrnpeJie/IeHHbIX | 3HAaHWSIMU B
(hr3rue CKUMH ripo6sieM B 06/1acTH KOCMHYeCKOM 00/1acTy;
TIOHSTUSIMU KOCMUUECKOM | HCC/eJOBaHUS ; e MeToJaMH
OamMCTUKY; * TPUMEHSThb TPaKTUUeCKOM OL[eHKH
* TIpefiCTaB/IeHUE O pe3yJbTaThl KaueCTBeHHBIX
TIPUHIIUIAX OCTPOeHUs | Oa/uTUCTHUeCKUX rokasaresieit
Y QyHKI[MOHUPOBAHKS pacyeToB IpU KOCMUYECKUX
KOCMUUe CKUX TIPOeKTHPOBaHUHU paiiOTeXHUUECKUX
paIuoTeXHUYEe CKUX KOCMUYeCKOW TeXHUKHU" ; | KOMILIEKCOB;
KOMI1/IEKCOB; * KOPPEKTHO BbIpaXkaThb
* apryMeHTHPYeMbIii Y apryMeHTHUPOBAHHO
BBIOOD pe3y/IbTaToB 000CHOBBIBATh
TIPOEKTUPOBAHUS JIJIs pe3y/bTaThl TIOCTPOEHUsI
pelilieHus 11eJ1eBOM 3afiaurl | U QYHKLIMOHUPOBaHUS
KOCMHYeCKUM KOCMHYeCKHX
paIuOTeXHUUEe CKUM pPaIuOTeXHUUE CKUX
KOMTIJIEKCOM,; KOMTIIJIEKCOB;
* (pakThbl, MPUHLIUIIHI,
TIpoLIeCChl, obIre
TIOHSITHS B TIpe/ieJiax
M3y4yaeMoi 00/1acTH ;
YIOB/IETBOPUTE/IbH | * TEPMUHOJIOTHIO B * paborark co * TepMHHOJIOTUEN
0 (TIoporoBbIv 06/1aCTH KOCMUUECKUX CIIPaBOYHOM npeJiMeTHOM 06/1acTH
YPOBEHb) PaguoTexXHUYeCcKuxX JIUTepaTypoH ; 3HaHU4,
KOMI1/IEKCOB;

* KOPPEKTHBIM
Tpe/ICTaB/IeHreM OOIIHX
TIPUHIUTIOB TIOCTPOEHUS
Y (DYHKLIMOHMPOBaHUS
KOCMUYECKUX
paIMoTeXHUYEe CKUX
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KOMIT/JIEKCOB; KOMILJIEKCOB;
* 0a30BBIMU OOITUMH
3HAHUSIMH;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3anuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/Bb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMBbIe /IJisi OLIeHKU 3HaHWM, YMeHHH, HaBBbIKOB W (W/IM) OIbITa
JleSTe/IbHOCTH, XapaKTepu3yIOLUX STanbl ()OPMHUPOBAaHUSI KOMIIETEHLIMM B TpoOLlecce OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 Bonipocbl Ha CAaMOMOATOTOBKY

— 1.B kakom rogy Obu1 3artyliijeH repBbiii UCKYCCTBeHHbIM cryTHUK 3emsn? 2.Kak 3Banu mepBoe
JKMBOE CYIIeCcTBO, noObiBaBiliee B KocMoce? 3.JToueMy MCKYCCTBEHHBIM CIyTHUK 3eMJ/IM He TajilaeT Ha
3emmro? 4.YTo BOKpYT yero Bpaijaercs: JIyHa BOKpyr 3emsn unv 3emis BOKpYT JIyHsel? [Touemy? 5.Ut0
TaKoe reocTallMOHapHasi opbuTa, mouemMy OHa Tak Ha3bIBaeTCsl M Ha Kakoi BbicoTe HaxoquTcs? 6.Ha kakoit
BbICOTe Haj 3emseil HaxoauTcsi uoHocdepa? 7.loyeMy aHTeHHBI CIyTHUKOBOTO TeJeBU/I€HUS
HarpaB/IeHbl TIOf yI/ioM, OMM3KUM K ropu3oHTy? 8. KocMmoHaBTHI paboTaioT B HeBecoMOCTH. [louemy
BO3HHKaeT HeBecoMOCTh? 9.UTo M3MepsieT mpueMHUK cryTHHUKOBOW cuctembl [JIOHACC? 10. Kakoro
paccrosinie ot 3emu A0 JIyHbl u oT JIyHel go Connija? 11. TToueMy OanmmMcTHUecKasi pakeTa Tak
HasbiBaeTcsi? 12.3aueM Jenal0T JBYX- U TpexXcTyreHyarble pakeThl? 13.UT0 mpousoiieT € >KUBbIMHU
Cyll[eCTBaMM IIpy pasrepMeTH3alliM KOCMHYEeCKOro armapara U roueMy? 14. [loueMy KOCMOZpPOMBI
CTaparoTCs pacriosiarath Oyxe K 5kBatopy? 15. Ha Kakoii opObuTe CKOPOCTb JBM>KEHUSI CITyTHHKA JOJDKHA
ObITb OOJIBINIE: HA HU3KOM WM Ha BbICOKOW? U mouemy? 16. Uem MeTeop OTiMuaeTcst OT MeTeopuTa? 17.
W3 Kakoro mMarepuasa c/ie/laHbl ITaHe/Id COTHEUHOM OaTtapen?

3.2 TecToBbIe 3a/laHUA

— Tpaekropust KA 310 ecTb: 1) MHUS paBHOM CKOPOCTH, 2) JIMHUS PAaBHBIX KOOPJVHAT, 3) JTUHUS
niepemelrieHus1 KA, 4) miockocts ABrxkeHus: KA.

— OnemeHT OpOUTHI «HaK/IOHeHWe OpOWUTB» 3T0: 1) yros HakKIOHA TUIOCKOCTH OpOWTHI K
TUIOCKOCTH SK/IMITHKY, 2) YroJ HaK/JOHa OpOWTHI K TUIOCKOCTH 3KBaTopa 3eMsid, 3) yros Hak/oHa
G010l 0CH OpPOUTHI K TUVIOCKOCTU SKJIUMTUKH, 4) Yyroyl HakjaoHa OOMbIIONW OCH OpOUTHI K TIOCKOCTH
9KBaTopa 3eM/u.

— [ns noneta K JlyHe Hy)KHa CKOPOCTb, [10 CPaBHEHUIO CO BTOPOM KOCMUYeCKON CKOpOCThIO: 1)
paBHOM, 3) MeHblIIeH, 2) Gosblel, 4) BONPOC He UMEeT CMbICIA.

— B cBa3anHbIx ¢ KA crcremax KOOpAMHAT LIEHTP pacrionaraercs: 1) B 1jleHTpe CUMMeTpuH, 3) B
HOCOBOM TOUKe, 2) B IIleHTpe Macc, 4) 3a npegenamu KA.

— Kakoe u3 ycnoBui He MOAXOAWT [JI1 3allyCKa [eoCTalOHAapHOTO CITyTHHKA: 1) Mepuof
obparenust 24 yaca, 2) Beicota okoso 40000 kM, 3) Harpap/ieHHe Bpall[eHUs — Ha 3ar1aj], 4) HarpaBeHe
BpallleH!s] — Ha BOCTOK.

— Kakoe Bpems Oyzet cyiectBoBath MIC3 Ha KpyroBoii opoute Beicotoi 150 km? 1. 1 cyTku. 2.
30 cyTok. 3. 360 cyTok 4. ITocTosHHO.

— Tlpu mepBoli kocMuueckod ckopoctu KA JABWKeHUs OTHOCUTeNbHO 3eMyn 1o opbute: 1)
KPYroBoH, 3) napaboyuecKui, 2) 3MnTudeCcKui, 4, rurepboinuecKuil.

— TIlpu Tpetwbeit Kocmuueckoid ckopoct KA [BWKeHUsT OTHOCHTeNBHO 3eMsi 1o opbure: 1)
KPYroBoH, 3) napabonnueckui, 2) IUITHYe CKUM, 4, TuTiepOoinye cKuil.

— TIlepuog obparienus: VIC3 Ha KpyroBoii opoure BbicoToi 350 kM paBeH: 1) 50 muH, 2) 100 muH,
3) 500 muH, 4) 1000 MuH.

— /[na nonetoB K Mapcy ckopocTb (II0 CpaBHEHHIO CO CKOpPOCTbIO 3eMJIM) Zo/DKHa ObIThb: 1)
Oosbinield, 3) paBHOH, 2) MeHbIIIEH, 4) BOMPOC HE UMEET CMBICIA.

3.3 Tembl JOMalTHUX 3aJAHUH
— JIBWKeHHe KOCMHUYeCKUX arlliapaToB
— Tpacca nonera KOCMUYeCKOTO anrapara
— Ckopocty 1 MaHeBprpoBaHuie KA
— TIlporHo3uposanue gerxenus MC3
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— Koppekius opour KA

3.4 TeMBbI 0NIPOCOB Ha 3aHATHAX
— OCHOBHBI€ TI0/I0)KeHHs] TEOPUX KOCMHUUEeCKOTO T0J1eTa
— HeBo3MyllleHHOe JBHU)KeHVe KOCMUYEeCKOro arrapara
— Bo3smylieHHOe IBUKeHre KOCMUYeCKOro arrapara
— Maremaruueckue Mozieny porHo3upoBanus gerxeHus MC3
— Koppekiusi mapameTpoB OpOMTEI KOCMHUECKOTO arrapara
— bBammmctryeckuii pacyeT KOCMHUYeCKHX arlfapaToB pa3/IMYHOrO Ha3HayeHUs!
— OcBeleHHOCTb UCKYCCTBEHHOI'O CITyTHUKA 3eM/IU

3.5 Temnbl 0K/1a/10B
— BnwusiHUe aBleHUsT COTHEUHOTO BeTpa Ha mapamMmeTpsl opouTtsl M1C3
— TlopcnyTHHKOBast TOUKA U Tpacca CIyTHUKA
— DBbiBeJeHUe CIyTHUKA CBSI3M Ha reoCTalMOHapHYH OpOUTY C WMCMO/Ib30BaHUEM BHEIIIHEeTO
MaHeBpa
— [IBWw>KeHHe CIyCKaeMOro arirapara B atMocdepe 3eM/u
— OcgerreHHocTh VIC3 Ha 3/UTMNITHYECKUX OpOUTaX

3.6 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. Kocvuueckasi Ganmictika. OCHOBHbIe TIOHSITUS W ompefieneHus. 2. MaremaTtrndeckas
Mo/ie/ib HeBO3MYIIleHHOro /iBKeHus1. 3. CBoboaHbiN nosieT KA. Tpu 3akoHa Kerinepa. 4. CKopocTh Tipu
HEBO3MYyIIleHHOM JBWKeHUM KA 11 pa3HbIX TUTOB opOuT. 5. KersiepoBckue 3meMeHTbI OpOUTEHL 6.
[TporHo3upoBaHre opbuT U TpaekTopuii KA. 7. OO0lijasi xapakKTepuUCTHKa BO3MYILIeHHOTO JBIKeHus1 KA.
8. Biusinue HechepuuHocTu 3emsn Ha fBkeHre KA. 9. Dpomonys opbutel B 3eMHOM atmMocdepe. 10.
Biusinue nputsbkenust JIyHel v ConHila Ha AwkeHHe KA. 11. O061as xapakrepuctrika MaHeBpoB KA. 12.
Buznbr maneBpoB KA (KomrmuiaHapHble MaHeBpbI, mepexof [omaHa, OWI/UTMNTHYECKWI Tiepexof,
KOTaHreHLIManbHbIM mepexon). 13. Tpaekropusi 3amycka U [BWKeHHsI Oa/UTMCTUUECKHUX —paker.
3aBHCUMOCTh ONTUMAJILHOTO yT/la OpOCAHUs OT aMbHOCTU CTPebObl. 14. OCOOEHHOCTH MeKITaHETHBIX
riosietoB. 15. Posib CosHIja B MeXIUIaHeTHBIX TosieTaX. 16. XapakrepucTthueckass CKOPOCTb /ISl T10/IeTOB
MeXJy TulaHetamMu. 17. Bo3MokHbIe OpOWTHI TIO/IETOB MeXAy TulaHetamu. 18. YmpaBnenne KA. 19.
W3mepenne xkoopauHat KA. 20. OOmiasgs xapakTepuCTHKa oOrepaldd BCTpeud Ha opbure. 21.
PexkoMeH/TyeMble OPOUTHI 1ieJT TPy BCTpeur Ha opbute. 22. Tpacca KA. 23. Knaccudukarus TpaekTopuit
BCTpeuHr Ha opbute 24. Opuenrtauyst KA. Tumnbl cuctem opueHTaluy KA.

3.7 Tembl /1a0OpaTOPHBIX PadoT
KomrisroTepHOe MozieTMpoBaHue ABYKeHUsI KOCMUYeCKUX arraparoB
N3yueHue [011/1ePOBCKUX CUCTEM U3MepeHUsI BeKTOpa CKOPOCTU
N3yuenuve annapatypsl HacTpoviku MC3 KUPC-12
[TporHo3upoBanue mnapameTpoB [ABWKeHUs1 KA 1O [aHHBIM CIIYTHUKOBBIX HaBUIal|MOHHBIX

cucrem

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/au 00yueHHsl UCTIONb3YIOTCS CIAYIOIIHe
MarepHuaIbl:
— MeTOAUYeCKHe MaTepuasibl, OMNpeesIoIIe TMPOIeypbl OLIEHUBAHUS 3HAHWH, YMEHUH,
HAaBBLIKOB M (WM) ONbITa [eATeJbHOCTH, XapaKTepU3YHOIIUX 3Tamnbl (OP-MUPOBaHWS KOMITETEHIHH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. [Oyako B.II. Kocmuueckuwe pafiliOoTeXHUYECKWe CHUCTeMb: ydeOHOe mocobuwe. — ToMcCK:
TOMCKMM TOC. YHMBEpCUTET CUCTeM YIIpaB/leHUsl U pajuo31eKTpoHuky, 2007. —291 c. (Hamuuue B
oubmoreke TYCYP - 31 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa
1. Beiinenp B.A. Paguocucrembl yripaeieHus: yueOH. a1 By3oB / B.A. Beiinens, A.C.
BonkoBckuii v ip.; oz pea. B.A. Befirjenst. — M.: [Ipoda, 2005. - 416 c. (Hamuuue B 6ubmoreke TYCYP
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- 72 3K3.)

2. beiukoB C.U. u ap. KocMuueckre paguoTexHuueckue KoMrviekcol. - M.: CoB. paauo, 1967. —
584 c. (Hamuue B oubmoTeke TYCYP - 4 3K3.)

3. T'yrkun JI.C. u pp. PaguoynpaBneHve peakTHBHBIMU CHapsilaMd M KOCMHYECKUMH
armapatamu. - M.: CoB. paguo, 1968. — 680 c. (Hamuuue B 6ubmoreke TYCYP - 16 3k3.)

4. BamMcTHKa ¥ HaBUTal[|sl KOCMUUYEeCKUX arapaToB : YueOHUK A/is BTy30B / H. M. BaHoB, A.
A. Omurtpuesckuii, JI. H. JIpiceHko. - M. : MaumHoctpoenue, 1986. - 295 c. (Hammuue B Oubnroreke
TYCYP - 2 5k3.)

4.3. YueOHO-MeTOANYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne

1. KommbroTepHOe MOAe/NIMpOBaHUe [BIKEHUs KOCMHUYECKUX arrnaparoB: MeTtoguueckue
yKa3aHUsl TI0 BBITIOJIHEHHUIO J1abopaTopHoii paboThl / MemepsikoB A. A. - 2012. 28 c. [DneKTpOHHBIH
pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1731, cBo6G0AHBIH.

2. CnyrtHukoBas PaguonaBuraiyonHas Cucrema «Hascrap» (GPS): Metoguueckve ykasaHUs
10 BBITIONIHEHUIO J1abopaTopHO# pabotel / MerrepsikoB A. A. - 2012. 39 c. [DnexkTpoHHbIM pecypc] -
Pexxum fmoctyma: https://edu.tusur.ru/publications/1733, cBo6oAHbIA.

3. Wsyuenwue amnmaparypbl 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.

4. PagvoHaBUTaLIMOHHBIE CHUCTeMbl. JIabOpaTOpHBIM MpPaKTHKyM: Y4eOHO-MeToJuuecKoe
nocoOue 715 BBITIO/IHEHUs TabopaTtopHblii pabot / CaBuH A. A., MemepsikoB A. A., Jyzako b. I1. - 2012.
116 c. [OnektponHbIH pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1187, cBoboAHbI.

5. PyKOBOACTBO /17151 TOATOTOBKH 00yYarolero U KOHTPOJIUPYIOIIEro KOMITJIEKCa KOMITbIOTEPHBIX
MeToZMuYeCKUX pa3pabOTOK MpU OpraHU3aluy CaMOCTOSITeIbHOM PaboThl CTYAeHTOB: YuebHOe rocobue /
Ocetpos /. I, Illanruna JI. U., XatekoB H. 1., ITaBmuuenko FO. A. - 2009. 37 c. [OneKTpoHHbIN pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/909, cBo6oAHbIA.

6. PagnorexHuueckue cuctembl: MeToauueckoe TOCOOMe TI0 TIPOBEAEHHIO TPAKTHYeCKUX
3aHstTuii / [enuwcoB B. II. - 2013. 33 c. [OnekTpoHHbld pecypc] - Pexum goctymna:
https://edu.tusur.ru/publications/2852, cBoOOAHBIIA.

7. OCHOBBI KOMITbIOTEPHOTO TMPOEKTHPOBaHUS M MOJETUPOBAHKMS PaIi03/IeKTPOHHBIX CPe/CTB:
YueOHO-MeTOAMUECKOE TT0OCOOMEe K TPAKTUUeCKUM 3aHATHSIM M OpPraHU3al[id CaMOCTOSITeTbHON PabOoThI
no kypcy / Tucnenko B. WM. - 2011. 22 c. [DOnekrpoHHbili pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/2119, cBoGOAHBIH.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. Caiir twirpx.com - Yue6HO-MeToguuecKas U rpodeccroHanbHast TUTepaTypa s CTyIeHTOB
2. W mpernopaBaresield TeXHUUECKHX, eCTeCTBEHHOHAYUHbIX U T'YMaHUTAPHBIX CIIEeLIUa/IbHOCTEeM.
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