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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Kocvuueckue cucTeMbl AMCTAHIIMOHHOI'0 30HUPOBAaHUSA

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: 5

Cemectp: 10

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 10 cemecTp Bcero EayHuiib
1 Jlekuuu 32 32 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 64 64 4yacoB
5 CamocrosiTesibHasi paboTa 80 80 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E

Jk3ameH: 10 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.

noreHT Kad. PTC I'yneko B. JI.

3aBenytomuii obecrieurBaroiieii Kag.
PTC Menuxos C. B.

Pabouasi mporpamMMa cormnacoBaHa ¢ GakynsreToM, MpoduIupyrolei 1 BbllycKarolel Kadegpamu

HaripaB/IeHUs! TIOATOTOBKH (Criel[iaabHOCTH).

Hekan PT® [Torosa K. IO.
3aBe/lyIOLLUI BbITyCKarollei Kad.

PTC Menuxos C. B.
OKCIIepThI:

Crapiuuii npernogiaBaresib Kag. PTC Hospgpesarsix /1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
v3yueHue NPUHLMIIOB MOCTPOEeHUsI KOCMUYECKUX CUCTeM JUCTAaHLMOHHOIO 30HAUPOBAaHUS,
aHa/M3 XapaKTepUCTHK U TloKa3aTesieii KauecTBa (YHKLIMOHUPOBaHUS Pa/Ii03/IeKTPOHHBIX CUCTEM
KOCMUYECKUX CUCTEM JUCTAHL[MOHHOTO 30HAUPOBaHMS,
ToJTyuyeHWe WHXKeHePHbIX 3HaHWW B 00/acTH pa3pabOTKW M KOHCTPYMPOBAaHUS KOCMMUECKUX
ariraparoB

1.2. 3agauy JUCIMIITAHBI

— OcHoBHOM 3a/laueil AWCLMIUIMHBI sIBJsieTCS (DOPMUPOBAaHWE Y CTYJNEHTOB KOMIIeTeHLUH,
TO3BOJISIFOLIEN  OL|eHUTh T[I0Ka3aTeNd KauecTBa (DYHKIIMOHHMDOBAHUS PaJUO03/eKTPOHHBIX CUCTeM
KOCMHUYeCKMX KOMIJIEKCOB IMCTAHLIMOHHOTO 30HAUPOBaHUsI,

—  W3y4YUTb 0COOEHHOCTH MOCTPOEHUS PaIM03/IeKTPOHHBIX CUCTEM KOCMUUECKOTO 0a3upoBaHus,
ripeiHa3HaueHHbIX [Ji AUCTAHL[MOHHOTO Pa/IM0JIOKALIMOHHOTO 30H/IMPOBAHUSI 3€MHOM TOBEPXHOCTU U
OKOJ/I03eMHOT0 MPOCTPaHCTBa,

— u3yunThb OOIIMe TPUHLUIILI  TOCTPOEHHsT W (DYHKIIMOHMPOBAHUSI  KOCMHYECKUX
paIMOTeXHUUECKHUX KOMIIJIEKCOB,

— BbIOMpaTb COCTaB paIMO3/IEKTPOHHBIX CHUCTEM, COOTBETCTBYIOIIMX HA3HAUeHUIO U
TeXHUUeCKUM TPebOoBaHUSIM KOCMUYECKOTO KOMIIIeKCa.

2. MecTo pucouiuingel B cTpyKrype OITIOII

HucouniiHa «Kocmuyeckue cucTeMbl IUCTaHLIMOHHOTO 30HAMpoBaHus» (b1.5.29.7) otHocuTCs K
6noky 1 (6a3oBast 4acTh).

[IpemecTByOlMMM  AUCLIMIIMHAMY,  (OPMUPYIOLIMMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
clefyoolmye  AUCLUAIIMHBL:  KOHCTpYKLIMM KOCMHYeCKHX —araparoB, KocMuueckre KOMILIEKCHI,
Kocmyueckne — cucrembl, Kocmuueckue — cucreMbl — paguoMOHWTOpUHra,  OCHOBBI  TeOpUM
paJiMOHaBUrallMOHHBIX CUCTEM U KOMITIEKCOB, OCHOBBI TeOPUU PaSUOCUCTEM U KOMILIEKCOB YIIPaBJ/IeHNS,
OCHOBBI TEOPUM PAJAUOCHCTEM Mepefau MH(opMaLyy, CTaTuCTUYecKasl paJuoTeXHUKaA.

[Tocneayromymy AUCLATIZIMHAMU SIBJISTIOTCS: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLWI:

— TICK-8.6 criocoOHOCTBIO  OIleHMBATh  TOKa3aTeqd  KadecTBa  (DYHKIMOHUPOBAHUS
PaZii03/1eKTPOHHBIX CUCTEM KOCMUYECKUX KOMILIEKCOB;

B pe3sysnbrarte usyueHus JUCLITIIMHBI CTYLEHT JAO/DKeH:

— 3HAaTh I0OKa3aTe/y KauecTBa ()YHKLMOHHWPOBaHUS PaZM03/IeKTPOHHBIX CHCTEM KOCMHUEeCKHUX
KOMIUIEKCOB, OCHOBBI TOJIyyeHUs HWH(OpMalMd O COCTOSIHUM OKpY)Karolljel cpefbl M0CPeACTBOM
[JVCTAaHLIMOHHOIO 30HJUPOBAaHMs, OCHOBBI ITOCTPOEHUsS CIyTHUKOBBIX CHUMKOB IOBEPXHOCTU 3eM/U C
BBICOKHMM pa3pelleHreM B pa3/WyHbIX Jjrara3oHax, PUHLUITEI 00pab0TKK CIyTHUKOBBIX CHUMKOB

— yMeTb OL|eHMBaTh II0Ka3aTe/qu KauecTBa (PYHKIJMOHUPOBAHHWS DPaJMO37eKTPOHHBIX CHUCTEM
KOCMMUECKMX KOMILIEKCOB, pa3pabaTbiBaTh CTPYKTypHble M (DPyHKLIMOHA/IbHbIE CXeMbl pa/iM0/I0KaTopoOB
BBICOKOTO pa3pelleHHs],*pacCUNTHIBAaTG OCHOBHBIE TIApaMeTPhbl PaIMO/IMHUM Tiepejaud M300pakeHHsT B
mdpoBoM BHJe, pa3pabarbiBaTb U NPUMEHSITh alIrOpUTMbl 00pPabOTKM CIIyTHHKOBBIX CHHUMKOB,
pacrno3HaBaTh 0OBEKTHI Ha TIOTyUYeHHBIX CHUMKAX

— BJAJeThb HaBbIKAMU KOMIIBIOTEDHOIO MOJEIUPOBaHUS U IIPOEKTUPOBAHUA CUCTEM
JMCTaHLIMOHHOTO 30H/MPOBaHMs, cUCTeM 00paboTKy M300pa’keHHsl C HCII0/Ib30BaHUEM CTaH/apTHbIX
NIPOrPaMMHBIX ITPOJYKTOB

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1ast TPYA0EMKOCTh JUCLIMIUTMHBI COcTaB/sseT 5.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
tabmumie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

10 cemecTp
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AynuTopHbIe 3aHATHS (BCETo) 64 64
Jlekuym 32 32
[IpakTyeckue 3aHATHA 16 16
JlabopaTtopHbie 3aHATHUS 16 16
CamocrosiTenbHasi pabota (Bcero) 80 80
OdopmeHre 0TUETOB T10 JTabOpPaTOPHLIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepuasa 22 22
Hamucanue pedeparos 26 26
ITogroroBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 16 16
Bcero (6e3 sk3ameHa) 144 144
ITogroroBka u czlaya sK3aMeHa 36 36
OO0111ast TPYJOEMKOCTD Yac 180 180
3aueTtHble Eavnnibl TpygoeMKoCTH 5.0 5.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

=z | &
2 s |
T 'S a. = v
3 2 = g g z
= c | ¢ £ 2% s 2
Ne Ha3BaHus pa3zesnoB AUCLUTUIMHBI g % i % g 5 E %
= 2| £ & | 83| &%
c 5§ g | mE g&¢t
5, =} =
= lr::cs CEU
= O
1 | OcCHOBHBIE TIOHATHSA U OTIpe/ie/IeHHst 2 2 0 3 7 IICK-8.6
JMCTaHLIMOHHOTO 30HAupoBanus (/13)
2 | ®usuyeckue 0CHOBBI /13 MOBEpXHOCTU 2 2 0 3 7 [ICK-8.6
3emu
3 |Mertogpl uyueHust 3eM/IM U3 KOCMOCa 2 2 IICK-8.6
4 | A3 3emu 13 Kocmoca 2 I1ICK-8.6
PagronokaliuoHHbIE CUCTEMBI 4 2 18 28 I1CK-8.6
3ems1e0630pa KOCMUYECKOTO
0a3upoBaHus
6 |B3aumogeiicTBre PaIMOBOJH C 4 2 0 4 10 [1CK-8.6
00BeKTaMu pa/INoNI0KalIOHHOTO
HaO/mo[eHus
7 | CoBpeMeHHbIe MeTO/Ibl KOCMUYECKOTO 4 2 8 20 34 I1CK-8.6
PaJMOJIOKAL[MIOHHOTO 0030pa
8 |Pexxumbl paboThI KOCMHUECKHX 2 2 0 4 8 IICK-8.6
Pa/iM0/I0KaTOPOB C CUHTEe3UPOBAHHOU
aneptypou anTeHHbI (PCA)
9 | AnropuTmel CHHTe3a 2 0 0 2 4 [ICK-8.6
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kKocmuueckux PCA

Pa/IMOIOKAI[UOHHBIX N300pa’keHU B

10 | Kocmuueckas amraparypa 2 0 4 14 20 I1CK-8.6
PaZMOIOKALIOHHOTO HaOJTFOIeH ST
3eMHOI1 MTOBEPXHOCTHU U Ha3eMHBbIX
(HagBOAHBIX) OOBEKTOB
11 |TInatdopmsl AJisi yaaaeHHbIX CUCTeM 2 0 0 2 4 IICK-8.6
HaO/Mo1eHus
12 | CoBpeMeHHbIe IOAXO0AbI K 4 0 0 2 6 [ICK-8.6
TeMaThyeckoii 00paboTKH
Pa/IvoI0Kal[MOHHOM UH(OpPMaLUr
Utoro 32 16 16 80 144
5.2. CoaeprxaHue pa3/je/ioB ANCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHuie pa3/enoB AUCLUIUINH (TT0 JIEKLIUSIM) TIpUBeieHo B Tabiuile 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCLIUTIIVH (TI0 JIEKIUSIM)
. <5}
= S
HasaHus paszenon CopeprkaHuve pas/iesioB JUCLUTLIMHBI 10 = 2 %
JIEKL[ASIM y s g
S8 g =
Al o g
= S
10 cemecTtp
1 OcHoBHbIe TIOHATHA U onipeienienus: | [Ipeamer, 3ajaur U CofepkaHue 2 IICK-8.6
JTUCTAHI[MOHHOTO 30HAUpoBaHus ([13) | aucrurivHbl. O01jasi XapaKTepruCTHKA
JMCTaHLIMOHHBIX MEeTO/I0B 30HJMPOBAaHUSI.
Nroro 2
2 ®usnueckue 0CHOBHI [13 V31y4yeHue 5Hepruu HarpeTbIMU TeJIaMU. 2 [ICK-8.6
TMOBEPXHOCTU 3eM/I1 OTpakeHue U paccesHUe COTHEYHOMN
5HEepPryy MOBepXHOCThI0. BiusiHue
aTMocdepsbl.
Nroro 2
3 Metogp! usyyeHus: 3eM/iu U3 OnTtuueckue MmeToAbl. PagnorexHude ckue 2 IICK-8.6
KocMoca MeToZbl. CITyTHUKOBbIE METO/bI
HCC/IeIoBaHUS aTMOCHepHI.
Nroro 2
4 13 3emin U3 Kocmoca Op6uTs! crryTHUKOB. [Tprem 2 [ICK-8.6
CryTHUKOBOW MH(opMaluu. CIyTHUKU
s 13. VIckakeHUs! CITy THUKOBBIX
CKaHepHbIX W300pa’keHUH.
Nroro
5 PainosiokalliOHHbIE CUCTEMBI NHudopmaloHHbIe apaMeTphbl 4 [1CK-8.6

3ems1e0030pa KOCMUYECKOTO
6a3upoBaHUs

Pa/IUOIOKAI[MOHHBIX CUCTEM 3eMie0630pa
KOCMHUYEeCKOTO 0a3rpoBaHUs.
[Tpumenenue kocmuueckux cucteM (KC)
Pa/IM0JIOKAI[MOHHOTO HAOJTIOeHUsT ISt
BU/IOBOM pa3BeAKU. 3a/lauM, peliaemMble
KC paamonokaiioHHOT0 Hab/moaeHust
JIBOMHOT0 Ha3HayeHus. KoHLenius
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WCTI0/Tb30BaHUsI KOCMUYECKUX CPeZICTB
PaJIMoIOKAL[MIOHHOTO HaO/TIO/IeH s B
ro6anbHON HHPOPMALIMOHHON CHUCTEME.

HToro

6 B3anmogencTBre paJMOBOJIH C
oObeKkTaMU pa/iioJI0KALIMOHHOTO
HabJTro1eHuUsT

OOBeKThI pa/IiOI0KaIlMOHHOTO
HabmrofieHust U ux cBoiictBa. CrieKTp
3/1eKTPOMarHUTHBIX KosiebaHWH,
WCTIO/b3yeMbIX A1Jisi HaOstroieHus1 3eMHOM
TIOBEPXHOCTHU U3 KocMoca. OTpaxkeHre
3/IEKTPOMAarHUTHBIX BOJIH OT
COCpe/JOTOYEHHBIX U MPOTSHKEHHBIX
obbekrax. JIP u quarpamMmMel 06paTHOTO
paccesiHusi MPOCTHIX, CIIOKHBIX U
pacripe/iesieHHbIX 00ObEKTOB.
OcobeHHOCTH OTpa)keHUsI PaZiiOBOJIH OT
BO/JHOM TIOBEDXHOCTHU U PaCTUTE/ILHOTO
TIOKPOBa.

HNToro

[ICK-8.6

7 CoBpeMeHHbIe MeTO/bI
KOCMMUECKOTO Pai0/I0Kal[MOHHOTO
o630pa

OcHoBHble noHdTUs. [IpyuHLMN 1eHCTBUS
Y OCHOBHbIE XapaKTepPUCTUKU
KOCMMUEeCKUX Pa/Ih0/I0KaTOPOB HOKOBOTO
o63opa (PBO). ITpuHLun AeicTBUS U
OCHOBHbIE XapaKTePUCTUKH KOCMUYECKUX
PCA. DHepretuueckre XxapakKTepUCTUKA
kocmuyeckux PCA. [laccuBHbIe
MHUKDPOBOJ/THOBbIe CUCTeMbl. OCHOBHOE
TpUMeHeHre NaCCUBHOW paZJuOMEeTPHH.

HToro

[ICK-8.6

8 PexxiMbl paboThl KOCMHAYeCKUX
Pa/IM0/I0KaTOPOB C CUHTEe3UPOBAHHOM
aneptypoi aHTeHHbI (PCA)

OcHOBHBIe peXXUMbI Pa/Ii0I0KALMOHHOTO
0030pa. MapIIpyTHBII U TPOKEKTOPHBII
peXxumbl 0630pa.
WuTepdepomeTpuueckas
pa/IMOI0OKal[MOHHAas CheMKa.
PaciipeHHbIe peXXUMbI 00630pa
kocmuueckux PCA.

Htoro

[ICK-8.6

9 AJITOpUTMBI CUHTE3a
Pa/IUOIOKAI[UOHHBIX M300pa’keHUH B
Kocmuueckux PCA

Otanbl 06pabOTKH paJiioI0KalIMOHHBIX
CUTHAJIOB U BUJl MH(OPMALIMOHHBIX
rnpoaykros. ITapameTpsl,
XapaKTepHU3YIOI[He MUTPALIUIO Ja/IbHOCTH
B paJyiorosiorpaMmMe. AJITOPUTMBI
1pOBOrO CUHTE3a PaJM0IOKALMOHHOTO
n3o0paxenust (PJIN). AnropyuTMBI
TIPSIMOM U OBICTPOM CBEPTKU. AJITOPUTM
rapMOHHYeCKOTO (CIeKTpabHOr0)
aHasm3a.

HToro

[1CK-8.6

10 Kocmuueckas anmnaparypa
Pa/IMOIOKAI[MOHHOTO HAO/TIOIeHUST
3eMHOl MMOBEPXHOCTU U Ha3eMHBIX

OTanbl CO3/laHus anmnapaTypbl
KOCMHYeCKOro pa/iu0/I0Kal{MOHHOTO
HabmofeHus. HekorepeHTHbIe

[ICK-8.6

CornacoBaHa Ha noptane Ne 10124




(HaIBOZIHBIX) 0OBEKTOB

kocmuueckue PBO s HaO/mroneHust
OKeaHa M Ha/IBOIHOM 0OCTaHOBKHU.
BoproBoli komrinekc «Yakika».
Kocmuueckue PBO g5t vicciieoBanust
MOPCKO ITOBEPXHOCTH JIeISTHOTO U
JIeTHUKOBOT'O TIOKPOBOB. 3apy0eKHbIe
PCA.

HToro

11 Tnardopmbl AJis yaarieHHbIX
CUCTeM HalO/roieHUsI

O0630p yaaneHHbIX CUCTeM HaOMIOeHUS:
CaMOJIeThI, CIyTHUKH. [TapamMeTphI 1
XapaKTepUCTUKU OPOUT KOCMUYeCKUX
cucrtem /13.

Htoro

[ICK-8.6

12 CoBpemeHHbIe MOAX0bI K
TeMaThyeckoi o6paboTKu
paZiioI0Kal[MOHHOW UH(OpMaIUn

Lenu, 3ajaur 1 MeTO/bI TEMaTUUe CKOU
00paboTKH paino/IOKAIIMOHHOMH
uHpopmaiuu. PopmrpoBaHue 0aHKOB
Pa/IMO/IOKAI[UOHHBIX TTOPTPETOB 0OBEKTOB
HabmofeHust. VicxoqHble MaTepyaibl,
roJjiyyaemMble CaMOJIeTHbIMU U
kocMuyeckumu PCA BbICOKOTO
paspeleHusi. KOHTpo/ib HaJBOAHOM
o6ctaHoBkU. OOHapyKeHre U U3MepeHre
KOOpAUHAT MOPCKUX Lieneld. PJI mopTpeTsl
MOPCKUX 1iesieif. /13 moBepXHOCTH 3eMJIU.

HToro

4

[1CK-8.6

Wtoro 3a cemecTp

32

5.3. Pazaensl AMCHUIUIMHBI M MEXX/JUCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIMH (MPeAbIAYIMMHA)
U o0ecrieuBaeMbIMH (MOC/IEAYIOIAMHE) AUCIMIUTMHAMH
Paszenbl JUCLIMIIIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TpeAbIyLUMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIMHEI, J/isI KOTOPBIX He0OXOAMMO H3yueHre
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N  [lanMeHOBaHue obecreunBaroIIIX 1 06ecreurBaeMbIX JUCLUTUIMH
JUACLUTIIUH
1 2 3 4 5 6 7 8 9 10 11 12
[IpepiecTByoOLLEe JUCLUATITUHBI
1 | KoHcTpyKLjuu
KOCMUUEeCKUX + +
anraparoB
2 | Kocmuueckue + + N N N N N N N N N
KOMIL/IEKChI
3 | KocMrueckre cCuCTemsl |+ + + + + + + + + + +
4 | KocMuueckue CUCTeMbI
OCMIHECKHE CHCTE + + + + + + + + + + + +
PaZMOMOHUTOPHHIa
5 | OCHOBBI TEOpUH
PaZiMOHAaBUT aLIMOHHBIX + + + + + + + +
CHCTEM U KOMIJIEKCOB
6 | OcHOBBI TEOpUU + + + +
7



PaJiMuoOCHUCTeM U
KOMIIEKCOB
yTipaB/ieHUsI

7 | OCHOBBI TEOPUU
paJiMoCrcTeM Iepesayut + + + + + + n +
MHpOopMaLu

8 | Craructuueckas
pajuoTeXHUKA

+ + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBIX NPHU U3yYeHUH JUCLHHUIUIAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMUPYEMbIX TPH H3yUEHWHW JUCLIMIUIMHBI, W BUJOB 3aHATHN
TipeZicTaBeHo B Tabsuiie 5.4

Tabmuia 5. 4 — COOTBETCTBHE KOMITIETEHIIMM M BHZOB 3aHATHUM, (OPMHPYEMBIX IIPH H3yUYEeHHUH
)
HCLIATITAHBI
Buabl 3aHaTHMA
4]
= =
2 < 5
= g g O
& & @
= oo oo a
= ] ]
T < o o g
[«P]
= = g 3 = dOopMBI KOHTPOJIS
2 z z = 5
= L 7} 8“ et
S = o = Y
x = @© S
= Q. =
x4 ) @]
© ta) o
z 2 :
= S
IICK-8.6 + + + + KoHcrieKT camoroAroToBKH,
Ortuet 10 y1TabopaToOpHOA
pabote, Ompoc Ha 3aHSTHSX,
PacueTHast pabora, Tecr,
Pedepar

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUu 00yueHHus
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaTopHbIX pabot

o L 5
= b <
S = 0
Z 25
5] 0 = o 2 e
Ha3sanus paszesnos CopeprkaHuve 1abopaTopHbIX paboT 2 e &
St 2 5
2 o' 2
= S}
10 cemecTtp
5 PazinosioKaliMoHHbIe CUCTEeMBI N3yueHue npuHLUNA AeUCTBUS U 4 [1CK-8.6
3eM/1e0030pa KOCMHUECKOTO OCHOBHBIX XapakTepuctuk PBO
OasupoBaHust KOCMHUECKOTo 6a3upoBaHust
Nroro
7 CoBpeMeHHbIe METO/bI N3yueHue mpUHIUNA JAeUCTBUS U 8 [1CK-8.6
KOCMHYeCKOI'0 paJi0/IOKAlIMOHHOTO | OCHOBHBIX XapakTepucTtuk PCA
o630pa KOCMHYeCKOro 6a3upoBaHust
Utoro 8
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10 KocMuueckas anmnaparypa
PaJMoJIOKALIMIOHHOTO HaOJTFOeHuST
3eMHOI MTOBEPXHOCTU U Ha3eMHBbIX
(HagBOAHBIX) OOBEKTOB

V3yueHue npuHLMNIa JelCTBUS U
OCHOBHBIX XapaKTepUCTHK L{U(PPOBOTO
pajuomeTpa

HToro

[1CK-8.6

Wtoro 3a cemecTp

16

8. [IpakTHyecKue 3aHATHS

CopeprkaHye MpaKTHUeCKHUX paboT nprBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHue MpakTHYeCKUx paboT

Hassanus paszenos

Copep>kaHre IpaKTUUeCKUX 3aHATUI

TpyzoeMKOCTb,

q

dopmupyembie
KOMITeTeHLIUU

10 cemecTp

1 OCHOBHBIE IOHATHSA U OTIpe/eIeHrs
JMCTaHLJMOHHOTO 30HAMpoBaHus (/13)

OO0111ast XapaKTepUCTHUKA AUCTAaHIIMOHHBIX
MeTO/I0B 30HJMPOBAHMUSI.

N

HToro

[ICK-8.6

2 ®dusnuyeckue oCHOBHI /13
TOBEPXHOCTU 3eMJ/IU

OneKTpOMarHUTHasi BOJTHA.
[Tonapusanus. CriekTp u
nipeobpa3zoBanue Pypre. dpdekr
Horuiepa. TeryioBoe usnyueHue.
Hudpakiusi. XapakTepucTUKa
COJTHEYHOTO U3/TyUeHUsI.

HToro

[1CK-8.6

3 Meto/p1 u3yueHust 3eM/U U3
KOCMoca

OnTuyeckue U paJuoTeXHUUECKHe
MeTO/Ibl M3yueHUs 3eMJId U3 KoCcMoca.
CryTHUKOBbIe METO/IbI MCCJIeI0BaHUS
atMocdepsl. ['a30BbIli cOCTaB U
CTpyKTypa armocdepsl. Moseky/nsipHoe
roryioueHre U paccesinue. Kpymntsie
YacTULIbLl: TyMaH, obsaka, 0K /b, CHeT.
WoHocdepa.

HToro

[ICK-8.6

4 13 3ems U3 KOCMoca

Hecdepuunocts 3emn.
TeocrarioHapHele opouThl. Huskme
OKos103eMHbIe opbuThl. CTpOro
TIOBTOPSsItOIIecst OpOUTEL. VIcKakeHHe
CITy THUKOBBIX CKaHEPHBIX U300pakKeHui.

HToro

[ICK-8.6

5 Pafiio/ioKaliuoOHHbIE CUCTEMBI
3eM1e0630pa KOCMHUY€eCKOTO
6a3upoBaHUs

[TaccriBHBIE MMKPOBOJ/THOBBIE
pagromeTpsl. [lapabonyeckrie aHTEHHBI.
Yr0BOe U poCcTpaHCTBeHHOe
pasperenue. /Juarpammel
Harnpas/jeHHOCTU. CKaHUpyroLe
paguoMeTpsl. AKTUBHBIe PJIC
KOCMHUeCKoro 6a3upoBaHusl.

HToro

[ICK-8.6
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6 B3aumogeiicTBHEe paJiIMOBOH C Metoael pacuera I11P u guarpamm 2 IICK-8.6
00BeKTaMH pa/IM0IOKALIIOHHOTO 00paTHOTO paccesTHUsI TIPOCTHIX U
HabmoaeHust CJIOKHBIX 00BbEeKTOB. BiusiHMe JAJTUHBI
BOJTHBI U yI71a 00/Ty4eHust Ha
OTpakaTesbHYI0 CIIOCOOHOCTh
MEeCTHOCTH.
Nroro 2
7 CoBpeMeHHbIe METO/bI MeTozbl pacyeTa ¥ BbIOOp TeXHAUECKUX 2 [1CK-8.6
KOCMHUYECKOTO Pa/UOIOKAI[MOHHOTO | XapaKTepUCTUK akTUBHBIX PBO, criocobbr
o630pa MX pacueTa C IpUMeHeHue NIPUK/IaJHbIX
rporpamm Ha ITOBM.
Ntoro 2
8 PexxuMbl paboThl KOCMUYEeCKUX MeTozbI pacueTa U BEIOOpP TEXHUUECKUX 2 [ICK-8.6
Pa/I0JIOKAaTOPOB C CHHTEe3UPOBAaHHOW | XapAKTEPUCTHK aKTUBHBIX PCA, cI1oco0bl
aneptypoy aHTeHHbI (PCA) UX pacueTa C IpUMeHeHue NIPUK/IaJHbIX
nporpamMm Ha [I9BM.I1accrBHBIE
MUKDPOBOJ/IHOBbIE PaJIMOMETPBI.
Nroro 2
Wroro 3a cemecTp 16

9. CamocrosiTesibHast padoTa

BI/I,Z[BI CaMOCTOSATETEHOU pa6OTbI, TPYAOEMKOCTb 1 cbopMpreMble KOMITeTeHIINU I1pe/iCTaB/IEHBI B

tabmie 9.1.
Tabnuia 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHPYeMble KOMITeTeHLIUH
A <
5 =
9 s 5
o 2 [<P R e
Buzpl camocrosiTeibHOM S > T
Ha3saHus paszenos g " =y @OopMBI KOHTPOJIA
) S 2
paboThI S g g
S 2 =
o o 2
= S
10 cemecTtp
1 OcHoBHbIe oHsITUA U | [ToAroTOBKa K 2 [ICK-8.6 |KoHcnekr
onpejeneHus MpaKTUYe CKUM 3aHATUSM, CcaMonoAroToBku, Omnpoc
JCTaHLJMOHHOTO ceMuHapaMm Ha 3aHATHUAX
3oH1poBaHuA (13
Aup (A3) [TpopaboTKa /IeKLIMOHHOTO 1
Marepuasa
HToro 3
2 ®usuyeckue ocHoBbl /13 | [ToaroroBka K 2 |TIICK-8.6 |Koncnekr
MOBEPXHOCTU 3eM/r MPaKTUUeCKUM 3aHATHSIM, CamoIoAroToBku, Omnpoc
ceMHHapam Ha 3aHATUSIX
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
Utoro 3
3 Metopp! U3yueHUs ITogroroBka K 2 I[ICK-8.6 |KoHcmekr
3emsv 13 KocMoca TpakTUYye CKUM 3aHATUSM, CcaMonojAroToBku, Ompoc
ceMUHapam Ha 3aHATUsX, Tect
[TpopaboTKa eKIIMOHHOTO 2
Marepuasna
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Ntoro 4
4 13 3emsmm u3 kKocmoca | IToaroroBka K 2 |IICK-8.6 |KoHcnekr
MPaKTUUeCKUM 3aHSITHSIM, camoroAroToBku, Omnpoc
ceMHHapam Ha 3aHATHUSX
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
Ntoro 4
5 Pagrio/10KallMOHHbIE IToaroroBka K IICK-8.6 |KoHcriekT
cUCTeMbI 3eMyie00630pa MpaKTAYe CKUM 3aHSATUSIM, caMonoAroToBku, Omnpoc
KOCMUUECKOT0 ceMuHapam Ha 3aHsATUsIX, OTYeT 1o
MpPOBaHUS TOPHOM T
basnposa Hamuicanue pedepartos 10 n1aboparopHoii pabore,
Pedepar, Tect
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
OdopmreHrie 0TUETOB 110 4
nabopaTopHbIM paboTam
Nroro 18
6 B3aumogpeiicTBue IToaroroBka K 2 IICK-8.6 |KoHcriekT
Pa/IMOBOJIH C OOBEKTAMU | [IPAKTHUECKUM 3aHATHSIM, CcaMonoAroToBku, Omnpoc
PaZiI0/I0KaljMOHHOTO ceMuHapaM Ha 3aHATUsX, PacueTHas
H HUS T
abmope [TpopaboTKa eKIIMOHHOTO 2 pabora
MaTepuasa
HToro 4
7 CoBpeMeHHble MeToAbl | [ToaroroBka K IICK-8.6 |KoHcrekT
KOCMUUECKOT0 MPaKTUUeCKUM 3aHSITHUSIM, camoroAroToBku, Ornpoc
PaZiM0I0KALIMOHHOTO ceMHHapam Ha 3aHaTusiX, OTueT no
0630pa Hanwcanue pecpepatos 8 smaboparopHoii paboTe,
PacueTHast pabora,
[TpopaboTKa JIeKIIMOHHOTO Pedepar
MaTepuasa
OdopmiieHre 0TUETOB TI0 8
nabopatopHbIM paboTam
Utoro 20
8 PexxuMbl paboThI [Toaroroska K 2 |TICK-8.6 |Koncnekr
KOCMMUEeCKUX MPaKTUUeCKUM 3aHSITHSIM, camoroAroToBku, Ornpoc
PaZii0I0KaTOPOB C ceMHHapam Ha 3aHaTUsIX, PacueTHas
CHHTESMPOBAHHON PCA [TpopaboTKa eKIIMOHHOTO 2 pabora
TYpOU aHTeHHbI
;‘HEP ypou aHTe ( Marepuasa
Ntoro 4
9 AJITOpUTMBI CUHTE3a ITpopaboTKa JIeKIMOHHOTO [ICK-8.6 |KoHcnekr
PaZi0I0Kal[MOHHBIX Marepuasa CaMOTMOJTrOTOBKH
M300paykeHHUH B ViToro 7
kocmuyeckux PCA
10 Kocmuueckas Harnucanue pedepaToB 8 |IICK-8.6 |KoHcriekT
rapar MOTOAr0oTOBKH, O
artiiaparypa [TpopaboTKa JIeKIIMOHHOTO CaMOTIOArOToRKH, Ompoc
Pa/iIv0/I0KaljMOHHOTO Mareprana Ha 3aHATUsX, OTYeT 1o
HabmofieHyst 3eMHOM nabopatopHoti pabore,
OdopmiieHre 0TUETOB TI0 4
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TOBEPXHOCTU 1 Ha3eMHbIX |1ab0opaTOpPHBIM paboTam Pedepar
(HaZBOHBIX) 0OBEKTOB Vitoro 14
11 Inardopmbl aJis ITpopaboTKa /IeKLIMOHHOTO 2 |TICK-8.6 |Koncnekr
yZa/IeHHbIX CUCTEM Marepuasna CaMOII0/IrOTOBKH
HabJTro1eHuUsT Vitoro 7
12 CoBpemeHHbIe [TpopaboTKa eKIIMOHHOTO 2 [ICK-8.6 |KoHcriekT
MO X0/l K TEeMaTUUeCKOU |marepuasa CaMOIIOArO0TOBKH, TecT
06paboTKu ) ViToro 7
PaZiIvo/IOKaLMOHHOM
vH(opmalu
Wroro 3a cemecTp 80

[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Nroro 116

9.1. TemsbI pedeparoB
1. OcobGenHoctu pabOThI TACCHBHOTO  MWKDOBOJIHOBOTO  paJlOMeTpa  KOCMUYECKOTO

0a3rpoBaHUs MPU BO3/IEMCTBUU BO3MYILIAIOIINX (DAKTOPOB.
2. CkaHupyrolue pajuoMeTpsbl.

N kW

XapakTepyuCTUKY pajuOTeI/IOBOTO U3/TyYeHHsl.
PacimpenHbie pe>kKuMbl 0030pa KocMuueckux PCA.
OyHKLYA HeonpeZiesleHHOCTU Kocmuueckux PCA.
dakKTOpEI, OTpe/esolre BLIOOpP mapameTpoB PBO kocMuueckoro 6a3vpoBaHusI.
OcobenHocty pabotsl PBO Kocmuueckoro 6a3vpoBaHus TpU BO3/IeHCTBUUM aKTUBHBIX TTOMeEX.

10. KypcoBas padora

He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OLl€HKH YCII€eBd€MOCTH CTYAE€HTOB

11.1. Ban/bHbIE OLEHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIIEHKU /IJIsI 3/IEMEHTOB KOHTPOJIsSI

. . MakcrmanbHbIN
. MakcuManbHbBIN MaxkcuMasnbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| 6an 3a mepuof
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
10 cemectp
Koncnekr 3 3 3 9
CaMOIIOZIrOTOBKH!
Ornpoc Ha 3aHATUAX 5 5 15
Ortuer 110 1abOpaTOpHOA 4 7 11
pabore
PacueTtHast pabora 6 18
Tect 17
Wtoro Mmakcumym 3a 19 24 27 70
Nepuof
OK3ameH 30
Hapacraroiym utorom 19 43 70 100
11.2. ITlepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
12
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. Kocmuueckue pafiuoTexXHUUeCKHe CHCTeMbl: YuebOHoe rocobue / dyako b. IT. - 2012. 291 c.
[SnekTponHsIi pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1728, cBo6oaHBIH.

12.2. lono/iHMTe/ILHAA JIMTepaTypa

1. bBerukoB C.M. u gp. Kocmuueckue pagrorexHuueckrde KOMIUIeKcol. - M.: CoB. paguo, 1967. —
584 c. (Hamiuuie B oubmoTeke TYCYP - 4 3k3.)

2. Kocmuueckas TexHuKa: sHLuKIoneaus / K. I'stnana. - M. : Mup, 1986. - 296 c. (Haivuue B
oubmioreke TYCYP - 1 3K3.)

3. TlpoekTupoBaHMe aBTOMATHUYECKHWX KOCMUYECKUX amrapaToB [ (yHAaMeHTa/lTbHbIX
Hay4HbIX WCCeoBaHUui: MoHorpadus. - M. : MAU-TTPUHT, 2014 - . T.2 : B 3-x T. / ®T'YII HIIO um.
C.A. JlaBoukuHa (M.); cocr., pen. B. B. Edanos, pea. B. B. XaptoB. - 2-e u3f., nepepab. - M. : MAU-
[TPUHT, 2014. - 544 c. (Hamuuue B 6ubmroteke TYCYP - 1 3k3.)

4. TIpoekTHUpOBaHWe aBTOMAaTUYECKUX KOCMUUYECKUX ammapaToB [y (yHAaMeHTa/lbHbIX
Hay4HbIX MCCeoBaHUui: MoHorpadus. - M. : MAU-TTPUHT, 2014 - . T.3 : B 3-x T. / ®T'YII HIIO um.
C.A. JlaBoukuHa (M.) ; coct. B. B. Edanos ; pea.: B. B. Xapros, K. M. ITuuxazgze. - M. : MAU-TIPUHT,
2014. - 464 c. (Hamune B bubmoreke TYCYP - 1 3k3.)

5. TlpoekTupoBaHMe aBTOMATHUYECKHWX KOCMUYECKUX amrapaToB [ (yHAaMeHTa/lbHbIX
Hay4HbIX WCceoBaHUui: MoHorpadus. - M. : MAU-TTPUHT, 2014 - . T.3 : B 3-x T. / ®T'YII HIIO um.
C.A. JlaBoukuHa (M.) ; coct. B. B. Edanos ; pea.: B. B. Xapros, K. M. ITuuxazgze. - M. : MAU-TTPUHT,
2014. - 464 c. (Hamune B bubmoreke TYCYP - 1 3k3.)

6. TeopeTrueckre OCHOBBI PaZiMOJIOKALIMM M PaZMOHaBUTALMK: YueOHOe rocobue /st By30B /
FOpwii I'eoprueBny CocynuH. - M.: Paano u cBsa3b, 1992. - 304 c. (Hanuuue B 6ubmioreke TYCYP - 43
9K3.)

7. PapuorexHuyeckue cUcTeMbl: YueOHUK Ajist By30B / FO. I1. I'pummn, FO. I1. Mnatos, FO. M.
KazapuHoB u zp.; Pexn. FO. M. Ka3zapuHoB. - M.: Bricinas mikosa, 1990. - 496 c. (Hammume B 6ubmoTeke
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TYCYP - 72 5K3.)

12.3. YueOHO-MeTOoANYECKOE TOCOOHE ¥ MPOrpaMMHoOe ofecreyeHme

1. PapuorexHWueckre cucTeMbl. JIabOpaTOpHBIN MpPAaKTHUKyM: MeToguuecKue yKa3aHHs TI0
BBITIO/THEHUIO ylabopartopHeix pabot / denucos B. I1., Ayako b. I1. - 2012. 167 c. [DneKkTpoHHBIN pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/1196, cBoOOAHBI.

2. PapgnorexHuueckue CHUCTeMbl: MeToauueckoe TOCOOMe TI0 TIPOBEAEHHIO TPAKTHYeCKUX
3aHstTuii / [enuwcoB B. II. - 2013. 33 c. [OnekTpoHHbld pecypc] - Pexum goctymna:
https://edu.tusur.ru/publications/2852, cBoOOAHBIA.

3. CamocrosiTesibHass paboTa CTyAeHTa TpM  W3yYeHWM [UCHUIUIAH — MaTeMaTHueCKo-
ecTeCTBeHHOHAayuHOro, obmenpodeccroHaabHOTO  (TIpoheCCHOHAMBHOTO),  CHeLXasbHOTO0 — LIMK/IOB:
YuebHO-MeToAMUECKOe Mocobue 1Mo camocTosTenbHOM pabore / Kosorpusoe B. A., Memuxos C. B. -
2012. 9 c. [DnekrponHbIii pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/1845, cBoG0AHBIH.

4. OCHOBBI KOMITbIOTEPHOTO TIPOEKTUPOBAHKSI U MOJIe/TMPOBAaHUs PaJM03/IeKTPOHHBIX CPe/ICTB:
YueOHO-MeTOAMUECKOE TIOCOOMEe K TPAKTUUeCKUM 3aHATHSIM M OpPraHU3al[id CaMOCTOSITeTbHON PabOoThI
no kypcy / Tucnenko B. WM. - 2011. 22 c. [OnekrpoHHbiii pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/2119, cBoGOAHBIH.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. Caiir twirpx.com - YuebHo-MeTogHuYecKast ¥ MpodeCcCHOHaNbHas JuTepatypa Jjisi CTyIeHTOB
Y TperofaBarejied TeXHUUECKUX, eCTeCTBeHHOHAyYHbIX U T'YMaHWUTApPHBIX CIeLXaJbHOCTeN (J0oCTyn
CBOOO/THBIN).

13. Marepua/ibHO-TeXHHYECKOe o0ecrneyeHHe JUCIUILTHHBI

obopyzoBanue naboparopun  «KOCMHUECKHUX paJMOTEXHMUECKUX CHUCTeM» — ayg. 433
PaZiMOTEXHUYECKOro KOpIyca,
obopynoBanve Jaboparopuu  «Pagviosiokauu UM pagvioHaBUTALUM» » — ayh. 422

pa/IM0TeXHUYeCKOTO KOpITyCa,
MepCOHAJTbHbIE KOMITBIOTEPHI C JOCTYIIOM B CeTh IHTepHeT.

14. ®oHp OLeHOYHBIX CPe/JCTB
@DOH/, OLIEHOYHBIX CPeJCTB IIPUBeJleH B TIPUJIOKEeHNUH 1.

15. MeToanuecKne peKOMeH/JALUH 10 OPraHu3aliy U3yYeHUsl AUCHUILTHHbBI
be3 pekoMeHja11i.
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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
Kocvuueckue cucTeMbl AMCTAHIIMOHHOI0 30H{UPOBaHUS

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.
— pouenT Kad. PTC I'ynbko B. JI.

Ok3aMeH: 10 cemecTtp

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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

[ICK-8.6 |criocoOHOCTBIO OL|eHMBATh TTOKa3aTe/ i
KauecTBa (PyHKI[MOHUPOBAHUS
PaZIM03/1eKTPOHHBIX CUCTEM KOCMHYeCKUX
KOMILJIEKCOB

[lo/pkeH 3HaTh TIOKa3aTev KauecTBa
(YHKLMOHUPOBAHUSI PAZIM03/IEKTPOHHBIX
CHCTeM KOCMHYeCKHUX KOMIUIEKCOB, OCHOBBI
To/TyYeHUst UH(GOPMALIUKU O COCTOSTHUU
OKpYKaloI1leli cpe/ibl TIOCPe/iCTBOM
JUCTAHIIMOHHOTO 30HIUPOBAHUSI, OCHOBBI
TIOCTPOEHHSI CITyTHUKOBBIX CHUMKOB
TIOBEPXHOCTH 3eMJ/TU C BBICOKUM
paspellieHreM B pa3/TUUHbIX JFiaria30Hax,
TIPUHLIUITBL 00pabOTKHM CITy THUKOBBIX
CHHMKOB;

lo/keH yMeTh OLIeHUBATh [10Ka3aTesTu
KayecTBa (yHKLMOHUPOBAHHUS
Pa/In03/IeKTPOHHBIX CUCTEM KOCMHUUECKUX
KOMIIEKCOB, pa3pabaTbiBaTh CTPYKTYPHBIE
¥ (QyHKIMOHA/IbHbIE CXEMbI
Pa/I0I0KaTOPOB BBICOKOTO

paspelleHus], *PaCCUNTHIBATH OCHOBHbIE
TIapaMeTphl PaZMOIMHAY TTepesjaun
n300pakeHUs B IU(GPOBOM BH/IE,
pa3pabaTbiBaTh ¥ IPUMEHSTh alrOPUTMBI
00paboTKH CITyTHUKOBBIX CHUMKOB,
pacrio3HaBaTh 00BEKTHI Ha TIO/TyYeHHbIX
CHUMKaX;

[lo/pKeH Bra/ieTb HaBbIKaMU
KOMITBFOTEPHOTO MO/Ie/TUPOBAHUS U
TIPOEKTUPOBAHUS CHCTEM [JUCTaHL[IOHHOTO
30H/IUPOBaHMUsI, CUCTEM 00pabOTKH
M300pakeHUs C UCIIOIb30BaHIEM
CTaH/JaPTHBIX TIPOrPAMMHBIX MTPOAYKTOB;

OO1e XapakTepUCTHKH TOKa3areseld U KPUTEpUeB
TIpUBe/IeHbI B TaO/HIe 2.

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdIlaX

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

ITokasarenu u
3HaThb YMmeTb Bnagets
KpPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
yPOBeHb) Y TeopeTHue CKUMH NpPaKTUUeCKUX YMEHUM, | IPOBOAUT OLIEHKY,
3HaHUSIMM B TIpe/ieiax TpeOyeMbIX /ISl Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHNH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
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YPOBEHb)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/ieiax
r3yuaemoii obsactu

MpaKTUueCKUX yMeHHWH,
TpeOyeMbIX /JIs pelleHust
orpeie/ieHHBIX MpobieM B
obs1acTv UccieOBaHuUs

3aBepllieHue 3a/lau B
WCCJIe/IOBAHUH,
TIPHUCITOCab/IBaeT CBOe
TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6aiaeT OCHOBHBIMH PaboraeT npu nipsiMomM
0 (oporoBbIit 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH
YPOBeHb) TSI BBITIOJTHEHUS TIPOCTBIX
3ajay
2 Peanu3anus KOMIeTeHI[UH
2.1 Kommnerenuus ITICK-8.6
[1CK-8.6: CTI0COOHOCTHIO OLIeHVBAaTb roKasaresu KauecTBa (yHKLIMOHUPOBaHUS

PaZiM0371eKTPOHHBIX CUCTEM KOCMUUECKHUX KOMILJIEKCOB.

st hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

CHUMKOB TTOBEPXHOCTH
3emJI1 C BBICOKUM
paspeliieHreM B
Pa3/IMYHbIX AMaria30Hax,
TIPUHLIUITEI 00paboTKU
CIYTHUKOBBIX CHUMKOB

paspelleHus], *pacCUrThIBA
Th OCHOBHBIE TTapaMeTphbI
PaZIMOJTUHUY TTepeiauun
n300pakeHNst B LU(POBOM
BU/Ie, pa3pabaTbIBaTh U
TIPUMEHSITh a/ITTOPUTMBI
00paboTKH CITyTHUKOBBIX
CHHMKOB, PacIio3HaBaTh
00BEKTBI Ha MOJTyYeHHbBIX
CHMMKAax

CocraB 3HaTb Y™meTb Bnagets

CopeprkaHue TOKa3are/iv KauecTBa OL[eHMBATh TI0Ka3aTesn HaBbIKaMU

3TaroB (bYHKIIMOHUPOBAHUS KauecTBa KOMITbIOTEPHOTO
PaJiM03/1eKTPOHHBIX (bYHKIIMOHUPOBAHUS MO/Ie/TUPOBAHUS U
CHCTEM KOCMHUECKUX PaI03/IEKTPOHHBIX TIPOEKTUPOBAHUS CUCTEM
KOMILJIEKCOB, OCHOBBI CHCTEM KOCMHUUECKUX JMCTaHILIMOHHOTO
To/TyueHust UH(OPMALIUK O | KOMILIEKCOB, 30HJMPOBaHUs, CUCTEM
COCTOSTHUM OKpPY>Karolliell | pa3pabaTbIBaTh 00paboTKH M300pa>keHust
Cpe[ibl TIOCPEACTBOM CTPYKTYDHbBIE U C WCTI0/Ib30BaHUEM
JUCTAHLIMOHHOTO (byHKIMOHA/IbHbIE CXeMbI | CTAaHJAPTHBIX
30HZMPOBaHUs, OCHOBBI | PaJJI0JIOKAaTOPOB TIPOTrPaMMHBIX MPOAYKTOB
MOCTPOEHUSsI CITyTHUKOBBIX | BLICOKOTO

Buppl 3aHATHI

¢ [IpakTHhueckue

* [IpakTuueckue

* JlaboparopHbie

3aHSTHS; 3aHSTHS; 3aHSATHS;
* JlaboparopHbie * JlabGopaTtopHble » CamocrosiTenbHast
3QHATHS; 3QHSATHSA; paborta;
* Jlekuuy; * Jlekuuuy;
* CamocTrodTesbHas * (CamocrosiTe/ibHast
pabora; pabora;
* IloaroroBka K * TlogroroBka K
JK3aMeHy; JK3aMeHy;
Hcronb3yemble * Otuet 1o * Ortuer 1o * Ortuet 1o
Cpe/CTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
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OL|eHMBaHUA * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHSAX; * PacuetHasi pabora;
* PacuerHas paborta; * PacuerHasi pabora; * Pedepar;
¢ KoHCIIeKT * KoHcriekT * OK3aMe€H;
CaMOIIOATOTOBKY; CaMOIIOArOTOBKY;
e Tecr; * Tecr;
* Pedepar; * Pedepar;
* DK3aMeH; * DK3aMeH;
dopMy/nMpoBKa TMOKasaTesieldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEeHL[MM TpUBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnanets
OrmuHo * CcBODOO/HO MPUMEHSITh * CcBOOOJHO pa3HBIMU

(BbICOKMI YPOBEHB)

* COCTOSIHME Hay4YHO-
TeXHUUECKOU TTPOO/IEMBI
KOCMUYECKON TEXHUKU
A3, ;

* LleJIM ¥ TTIOCTaHOBKY
3a/1au TIPOEKTUPOBaHUS
KOCMUUYECKUX cuctem /13,
;

* [I0Ka3aTe/y KayeCTBa
(yHKIIMOHHMPOBaHUS
Paii0371eKTPOHHBIX
CUCTEeM KOCMHYeCKHUX
KoMmruiekcos 13.;

METO/IbI PeLleHUsT
Hay4YHO-TeXHUUe CKOM
1po6sieMbl B 06/1aCTH
pa3paboTKu
KOCMUYeCKUX cuctem [13,
>

* apryMeHTHPOBAaHHO
BBITTOJTHSITH TIOCTAHOBKY
3a/1au OLIeHKU
KaueCTBeHHBIX
roKasaresen
(GYHKLIMOHMPOBaHUS
Pa/I03/1eKTPOHHBIX
CHCTeM KOCMHUUEeCKUX
KOMILIeKCOB [13. ;

Cr1oco0aMu 10 CTYKEHUS
1|e/Td B BBITTOJTHEHUN
MOCTaB/IeHHBIX 3a/1au
MIPOEKTUPOBAHUS
Pa/I03/IeKTPOHHBIX
CUCTEM KOCMHYEe CKUX
KomriekcoB /13.;

* crocobamu OLIeHKU
TroKa3aresieii KauecTBa
(YHKIIMOHMPOBaHUS
PaIM03TEKTPOHHBIX
CHUCTEM KOCMHYECKHX
KOMIL/IEKCOB.;

Xopotiio (6a30BbIii

¢ TIpeacTaB/IeHHE O

¢ MNPHUMEHATH METOAbI

* pa3HBIMU CIIOCOOAMU

CUCTEeM KOCMUYEeCKUX
KOMILIeKCOB [13. ;

YPOBEHb) COCTOSIHUM Hay4YHO- pelLleHtsl HayuyHO- aHasiM3a COCTOSIHUS
TeXHUYeCKOU TTpo0bIeMbl | TeXHUUeCKOW 3a7auu Hay4YHO-TeXHUYeCKOH
B 00s1acTH pa3paboTKu TIPOEKTUPOBAHUS npob/eMsl, ;
KOCMMYECKON TeXHUKH KOCMUYeCKUX cucTeM [I3,| ¢ orjeHKoil KauecTsa
a3, ; ; (YHKLMOHUPOBaHUs
* MEeTO/[bl OLIEHKU * KODPEKTHO BbIpa)KaTb | pa/ii03/1eKTPOHHBIX
ToKa3aresieii KauecTBa 1 000CHOBBIBAaTh CUCTeM KOCMHUeCKHUX
Pa/IN037IeKTPOHHBIX TIOJIO’KEHUSI TIPeJMETHOM | KOMITJIEKCOB.;
CHCTeM KOCMHUeCKHX 00/1acTH 3HaHWHL. ;
Komruiekcos /13. ;

YOB/ETBOPUTE/IBH | * OCHOBHBIE (DU3MUECKHE | * TIPeCTaB/ISITh * TepMHHOJIOTHEeN

0 (1IOporoBeIN IIOHATHSA HAay4YHO- pe3y/ibTaThl CBOeH rpeMeTHOM 0bacTu

yPOBeHb) TeXHUYEeCKOU TTpobieMbl | paboThl, ; 3HaHUA, ;
KOCMHYECKON TeXHUKH * paborarb C Hay4HO- * CroCcoOHOCTBIO
A3, ; TeXHWYe CKOM KOPPEKTHO IPe/[CTaB/IATh
* OCHOBHbI® JIUTEpaTypo. ; KaueCTBeHHbIe
KaueCTBeHHbIe rokKasarenu
TroKasareyiu (yHKLMOHHMPOBaHUS
(yHKLIMOHUPOBaHHUS Pa/IM03TIeKTPOHHBIX
PaJir03/1eKTPOHHBIX CUCTeM KOCMHUeCKHUX

KOMILIeKCoB /13 B
MaTemMaThueCKou

dopme. ;
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3 Tunosble KOHTPO/IbHBIE 3a/JaHUA
[ peanv3aliiu BhIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY

— 1. HavanbHble cBefileHMs1 O AUCTAHLIMOHHOM 30HAMPOBAHUU. 2. ['a30BbI COCTaB U CTPYKTypa
atMocdepsl. 3. ITosicHUTe 3aBUCMMOCTD [jaB/ieHUs U TVIOTHOCTH aTMOC(epsl C yBeJITMUeHUeM BbICOThI Hafl
noBepxHOCTbIO 3emiu. 4. OrnpefeneHve HWKHero cjog armocgepbl. 5. Ha Kakux BbICcOTax
pacrionaratoTcsi crparocdepa U Mesocgepa. 6. Xapakrepr3yiTe 3aBUCUMOCTH TeMIlepaTypbl, AaBaeHust U
IJIOTHOCTU atMoc(epsl OT BbICOTHI B Tponiocdepe, ctparocepe u Me3ocdepe. 7. [TosicHUTe MeXaHU3MBI
MoJieKy/isipHOro mnoroujeHus. 8. IlosicHUTe MeXaHW3Mbl MOJIEKY/ISIPHOTO TMOIVIOLeHHsI B aTrmocgepe.
9.MexaHun3Mbl MoneKynsgpHoro paccessHus. 10.Makpockonuyeckue yacTulpl B atMocgepe. 11. BiusiHue
arMocepHoii TypOy/IeHTHOCTH Ha PaclipoCTpaHeHHe 3/1IeKTPOMAarHUTHBIX BO/IH. 12. MeTeoposioruyeckast
BUJUMOCTb B TyMaHe OIlpeJie/isieTCsl KakK pacCTOsiHUe, COOTBETCTBYIOLLee ONTUYEeCKOW TosmuHe 4. Ecmu
cozepkaHue BOZbI B TyMaHe COCTaB/sieT W obecrieunBaeT BuAMMOCTb B 100 M, ompenenuTb pasmep
BOJHBIX Kamenb. 13. @ortorpajguueckas onTtuka. CBoiicTBa  ¢oTorpauueckorl  IJIEHKH
(4yBCTBUTE/IBHOCTb, KOHTPACTHOCTh U NIPOCTPaHCTBeHHOe pa3pelieHre) 14. ITpumepsl hoTorpaduueckrx
cucteM. 15. TunuuHass 35-MUIIMMUTPOBasi (poToKaMepa UMeeT mapaMeTphl: (JOKyCHOe paccTosiHue 50
MM, paspemaromasi crnocobHocts 401p/mm. IlneHka, KoTopasi MCIONB3yeTCs B Hel, uMmeeT ¢opmar
25MM*35mM. Heob6xoarMo oripeieiiTh, MOAX0AUT U OHa AJisi aspodotorpadupoBanus ¢ BbicoTbl 5000
M. 16. Crioco6bl mosyyeHusi 1OTOKa MH(GOPMALA O TOBepXHOCTH 3eMau M atMocdepsl. 17. MeTozsl
00paboTKM [aHHBIX, MOJyYaeMbIX OT CUCTEM Y[a/JeHHOTO HabO/IIofieHus], TeHepUPYIOLUX HW300paKeHHe.
18. Crocobbl mepemaur 1300pakeHUsl, XpaHeHHs, TpeJBapUTeNbHOM 00pabOTKH, KOPPEKTUPOBKH H
knaccudukaiuu. 19. ['mobanbHasi cucreMa no3unoHrpoBaHusi. 20. CKOJIbKO paBHOMEPHO pa3MelljeHHbIX
reoCTaljiOHapHbIX CIYTHUKOB TOHAZ0OWTCS [ TOTO, YTOOBI BCe TOUKM HAa TMOBEPXHOCTU 3eM/IM Ha
IIMpPOTax MeHbIlle 66,5 rpaji. MOT/IM HAaOMIOAATLCS IO/ YIJIOM BO3BBIILIeHHsT Kak MUHMMYM 10 rpag. 21.
OcobeHHOCTH OTpa)KeHHs] PAaJMOBOMH OT BOAHOW TOBEPXHOCTH W OT PacTUTEIbHOrO TOKpoBa. 22.
BnusiHue [JTMHBI PaIMOBO/IH Ha OTPaKaroI[yl0 CIOCOOHOCTh MeCTHOCTHU. 23. BusiHMe yria obsydyeHus
Ha OTpaKarolye XapaKTepUCTUKHA MeCTHOCTU. 24. OrpefiesiMTe CHEKTPaJbHYH0 IJIOTHOCTH IIOMeX Ha
BXOZle TPUEMHOI0 YCTPOWCTBA, HABOAWUMBIX BHEIIHWMU HCTOYHUKAMM M3/Iy4YeHUs, eC/Id SIPKOCTHasi
TeMriepaTtypa uctouHuka 8K, Hecymas yacrora 10 I'T'y, mvprHa juarpaMMbl HarpaB/eHHOCTH aHTeHHbI
3 rpaz. 25. Bo CKO/IbKO pa3 OT/IMYAOTCS JaJbHOCTH OOHApYy>KeHHWs 1ieJIM TPY Ha/IMYMY MOCTaHOBIIMKA
TIOMeX, eCJIA B [IePBOM CJIydae Lie/lb Y IT0CTaHOBIIMK aKTUBHBIX ITOMeX HaXOAWUTCS B OCHOBHOM JIeTleCTKe
OHA, a Bo BTOpOM C/y4yae TIOCTAaHOBLIMK IIOMeX [eHCTBYeT [0 BTOPOMY JIeMecTKYy JAharpaMMbl
Harpas/IeHHOCTU ¢ ypoBHeM 30 nb oTrHocuTenpHO OCHOBHOrO Jjenectka [JH? 26. OcHOBHBIE peXXKUMBI
pajiMonoKalMoHHoro o63opa B kKocMuyeckux PCA. [laiiTe CpaBHUTE/bHYIO OLIEHKY MapIIpyTHOTO,
MPOKEKTOPHOTO Y IIMPOK03aXBaTHOTO PEKMMaM Pa/IMoI0KaliMOHHOTO 0630pa.

3.2 TecToBBbIe 3ajaHUs

— Bapuant 1 1. OOime cBeeHUs] O AMCTAHI[MOHHOM 30HAMPOBaHUM. 2. DU3MUeCKHUe OCHOBBI
[JVCTaHLIMOHHOTO 30HJWPOBAaHUS TIOBEPXHOCTH 3emMid U3 KocMoca. 3. @Pu3nueckre OCHOBBI
JUCTAHIIMOHHOTO 30HMPOBaHusi atMocdepbl U3 KocMoca. 4. OnTuueckre MeTO[bl U3yueHusi 3eM/d U3
kocMmoca. 5. OnTudeckue MeToZbl U3ydyeHUsi atMochepbl U3 kocmoca. 6. PasuoTexHUueckre MeTo/bl
M3yueHus1 3eMJid U3 KocMoca. 7. PazimoTexHuueckre MeTo/ibl U3yueHus: atMocdepbl U3 KOCMoca.

— BapuanT 2 1. CiyTHMKOBbIe MeTOZbI MCC/eloBaHusI atMocdepbl. 2. OnpegenuTs AaJbHOCTD
JevictBusi aktTiBHOM PJIC € yyeTOM TOIVIOLL€HUSI SHEPTYMY PaZMOBOJIH B Tporocdepe Ha y4yacTKe AJIMHOU
7 KM C KO3(@ULIMeHTOM moroileHusi Ha 3ToM ydactke 0,26 nb/KM, eciud [anbHOCTb [IeHCTBUSL TIPU
OTCYTCTBUHM TIOT/IOIIeHUs1 cocTaBisseT 50 KM. 3. XapaKTepuCTHKH OpOWT CIyTHUKOB. CITyTHUKU /ISt
JUCTAHIIMOHHOTO 30HAUpOBaHUS 3eMau. 4. XapaKTePUCTUKU TeryioBoro wusmydeHus. 5. OOBEKThI
Pa/IMOJIOKAIIUOHHOTO HabmoaeHuss U ux cBoictBa. 6. OIIP u guarpamMma oOpaTHOTO pacCessHUs OT
00bEeMHO-pacTpe/ie/IeHHbIX U TIOBEPXHOCTHO-PACIIPe/ie/ieHHbIX 00beKTOB. 7. OrpejennTe BepOsSITHOCTh
toro, uro JIIP cioXHOM 1je/v, TIpeACTaBIsieMOl €000 COBOKYITHOCTH MHOXKECTBA CTaTHCTHYECKH
He3aBHUCHUMBIX OTpa)kaTeJsiel, MpeBbIlliaeT 3HaUeHue .
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— Bapuant 3 1. VHdbopMmaljoHHbIe TlapaMeTphbl PaJHOJOKALIMOHHBIX CHUCTEM 3emiieo630pa
KOCMHMUEeCKOTo 0a3upoBaHus. 2. 3ajaud, pelllaeMble KOCMHUECKUMH CHCTEMaMH DPaJHOJIOKAL[HOHHOTO
HaOmomenus. 3. [IpuHOMI [JeHCTBUST KOCMHUECKHMX DPaJHO0JIOKaTOpoB 0OokoBoro o63opa. 4. ITpuHIuI
JeMCTBUSI KOCMHYECKHUX PpaJuo/I0KaTOpOB C CHHTe3WpOBaHWEM arnepTypbl aHTeHHbL. 5. Havgure
MakCMMalbHOe ¥ MHHUMalbHOe 3HaueHWe (A30BOr0 CABUra TPAeKTOPHOIO CHIHajla Ha ydacTKe
cuHTe3upoBaHus aneptypsl L, ecin PJIC ¢ CA umeet pgyvHy BosHbl 0,025 M, aHTeHHY C anepTypou 2,5 M
1 nepemeljaetcs co ckopoctbro 100 km/u. danbHOCTh A0 Leau 50 kM. 5. [TacCMBHbIE MUKDPOBO/THOBBIE
cucteMmbl. @PuH3MyeCcKrMe OCHOBbI UX [JUCTAHLUMOHHOIO 30HAUpOBaHUA 3eMau. 7. CkKaHUpyroLue
paguoMeTphl. 8. OCHOBHOe TpHUMeHeHHe MMaCCUBHOM MUKDOBOJIHOBOUM paauvomeTpuu. 9. ATmocdepHoe
30HAVPOBaHWEe T[MaCCUBHBIMH MHKDPOBOJIHOBBIMU paguomerpamu. 10. OO630p yAaneHHBIX CHUCTEM
HaO/IIOeHUSI.

3.3 Temsbl pedepaToB

— OcobeHHocTH pabOThI MACCUBHOTO MUKPOBOJTHOBOTO Pa/IMOMeTPa KOCMUUECKOTO Oa3MpOBaHUs
TIpU BO3/|€MCTBUU BO3MYIIIAIOLIMX (PAKTOPOB.

— CkaHupymoue pajuoMeTpsbl.

— XapakTepuCTHKU PaJiIM0TeIlJIOBOTO U3/TyYeHMUs.

— Pacimmpennsle pexxuMel 0630pa kocmuueckux PCA.

— @yHKLMS HeorpeAeneHHOCTU Kocmuueckux PCA.

— ®dakTopHI, onpesiestoive BpIOOp mapameTpoB PBO kocMuyeckoro 6a3upoBaHus.

— OcobenHoctu pabotsel PBO kocMuueckoro 6a3upoBaHusi TIPU BO3/[€MCTBUM aKTUBHBIX TTOMEX.

3.4 TeMbl OIPOCOB Ha 3aHATUAX

— OCHOBHBIe TTOHATYS Y OnpeZerieHuss MeTof0B [13.

— ®usnueckre U MaTeMaTUueCKUe TPUHLIUIBI MeToZ10B [13 aTMocdepsl U3 KocMoca.

— OnTuueckre MeTObl U3yueHus 3eM/IM U3 KOCMOca.

— OnTuueckre MeTObl U3yueHHs 3eMJ/IM U3 KOCMOCa.

— KoHIemmsa WCrosb30BaHUs KOCMUUeCKMX cpeactB PJI HabmogeHWss B 1100a/bHOM
uH(pOopMaIMoHHOU cucteMe. CTPyKTypa I7100a/bHOM CUCTEMbI a9POKOCMHUUECKOTO MOHUTOPHHTA.

— BnwusiHHMe Tpacchl pacrpoCTpaHeHWs] CUTHalza Ha paboTy KocmMuueckux cuctem /I3 B
pa3/IMYHbIX AMara3oHax BOJH.

— OcobenHoct paboThl  paZiMONOKALIMOHHBIX CHCTEM KOCMHUYeCKoro 0a3vpoBaHUs TIpU
BO3/IeICTBUM aKTHBHBIX NTOMeEX.

— IITupoko3axBaTHBIN PEXXUM PaZIOIOKAIIMOHHOTO 0030pa 3eMHOM TTOBEPXHOCTH.

— Cunre3 PJIN B BugeonumnynbcHbix PCA.

— BopToBBIE CHUCTEMBI PaIMOIOKALMOHHOTO HabmofeHusi 3eMHOM TIOBEPXHOCTH M Ha3eMHBIX
o6wvekToB. CoBpemeHHbie KA /I3 3eMHOV TTOBEPXHOCTH.

— CucreMbl 00pabOTKU Pa/Io/IOKAI[MOHHOM UH(OPMALIUH.

3.5 JK3aMeHallMOHHBbIE BOIIPOCHI

— 1. OrnpegesieHyie M HauajbHble CBEJEHHS O AUCTAHLIMOHHOM 30HIWpOBaHuu. 2. Ilpeamer u
3a7aud  Kypca. 3. ®dusnueckue OCHOBBI JUCTAHLMOHHOTO 30HJVPOBaHHUS T[IOBEPXHOCTU 3eM/d U
atMocepsl. 4. OnTuyeckue MeTOAbl M3ydyeHUs 3eMaM U3 KocMmoca. 5. PafuoTrexHUueckue MeTObl
n3yueHusi 3emyid U aTMocdepsbl U3 KocMmoca. 6. CIyTHUKOBbIe METOAbI WCC/IeoBaHUs aTMocdephl. 7.
OpOUTHI CITyTHUKOB [UCTAHI[MOHHOTO 30HAWUPOBaHMs. 8. YMpolleHHass cxeMa KaacCU(BHUKAIMA CHUCTEM
[3. 9. DnekTpoMarHuTHble BOJMHBI B cBoOoAHOM mpocTpaHcTBe. 10. Ilosspusaniuist 3/1eKTPOMarHUTHBIX
BosH. 11. Crmiektp u mpeobOpasoBanve @ypbe. 12. Dddekr [Horepa. 13. OnmcaHue YII0BOTO
pacripefenenys usnydyenus 14. TerioBoe usnydenue. 15. XapakTepyuCTUKXA COTHEYHOTO U3/ydyeHust. 16.
Oudpakiusi 371eKTpOMarHuTHOrO usnyueHusi. 17. MHdbopMalMoHHbIe MapaMmeTpbl pajuo/IOKal[MOHHBIX
cucTteM 3emseo03opa KocMuueckoro 6OasupoBanus. 18. IIpuMeHeHHe KOCMHUYECKUX CHUCTEM
PaJMoIOKal[MOHHOTO HabmoeHus Aas pa3Begku. 19. 3azaud, pelllaeMble KOCMUYECKUMH CHUCTEMaMH
paiio/IoKal[MoHHOTO Habmofenusi. 20. Mcrnonb3oBaHWe KOCMHUYECKHWX CPEeACTB PaJH00KAllMOHHOTO
HaO/roieHusT B 106anpHOM HHMOPMaI[MOHHOM cucteMe. 21. OOBeKThI paJioI0KAlIMOHHOTO HaO/TFOIeHHI.
22. CeKTp 3/1eKTPOMarHUTHBIX KOie0aHUM, UCITO/Ib3yeMBIX ZI/I1 HaOmoZieH s 3eMHOM MOBEPXHOCTH U3
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KocMmoca. 23. OTpaskeHusI paIMOBOJIH OT COCPeJJOTOYEHHBIX U TIPOTSHKEHHBIX 00beKTOB. 24. OCOOeHHOCTH
OTPakKeHHsl PaJJMOBOJIH OT BOAHOM MOBEPXHOCTU U PAaCTUTeNbHOCTH. 25. SIIP u guarpaMMbl 06paTHOTO
paccestHUsI pa3MMUHbIX 00beKTOB. 26. PaccesiHue OoT miepoxoBaToi rmoBepxHOCTH. 27. IIpocTeie Mozenu
TIOBEPXHOCTHOTO paccesiHus. 28. IIpocTtbie Mozenu oobeMHoro paccesiHusi. 29. CoBpeMeHHble MeTO/IbI
KOCMHMUECKOTO PaJMo/IOKAl[MOHHOTO 0030pa. OCHOBHble TMOHATHSA. [IpUHIMI AEHCTBHS KOCMHUECKHX
paguonokatopoB  6okoBoro  o63opa  (PBO). 30. CoBpeMeHHble  MeTObl  KOCMUYECKOTO
PaZMoJIOKAI[MIOHHOTO 0030pa. OCHOBHBIE MOHATHUS. [IpUHLIMT AeHCTBHST KOCMUYeCKHUX Paii0IOKaTOpPOB C
CUHTe3UpOBaHHeM arepTypbl aHTeHHbI (PCA). 31. DHepreThueckue xapakTepuCTUKU KocMuueckux PCA.
32. IlaccvBHBIE MHKPOBOJIHOBbIe CHUCTEMbl. YIVIOBOe M IIPOCTPAHCTBEHHOe paspelleHue. 33.
CkaHupyrolye paguoMeTpsl. KoHMueckoe CKaHUpOBaHKe [MaCCUBHOIO MUKPOBOJIHOBOIO pajuomeTpa. 34.
AHTeHHa C 9/leKTpUYeCKU ympasiaseMblM JydoM. 35. OcCHOBHble TpUMeHeHHs [acCUBHOM
MUKDOBO/THOBOM pajuoMeTpuu. 36. ATMocdepHOe 30HAUPOBaHWE MACCUBHBIMU MUKDPOBOTHOBBIMU
pagroMeTpamu. 37. AJITOPUTMBI CHHTe3a paJMOIOKALMOHHBIX n300pakeHui B kocmuueckux PCA. 38.
Anroput™el 1[U(PPOBOrO CHHTe3a pa/IMOOKALMOHHOTO u300paxkeHusi. 39. OOImas XapaKTepUCTHKa
pPeXXUMOB pabOThl KOCMUYECKUX DaZMO00OKaTOPOB C CHHTe3MPOBaHHOW arepTypoil. 40. OcCHOBHBIE
peXuMbl paguonokaiMoHHoro o63opa PCA. 41. Kocmuueckasi armapaTypa paJvo/IOKaljMOHHOTO
HaO/TIO/IeHNsT 3eMHOM TTOBEPXHOCTH M Ha3eMHBIX (HaZBOJHBIX)0OHEKTOB. HekorepeHTHbIE KOCMUYeCKHe
PBO pnis HabsmrofieHUsi OKeaHa M Ha/IBOJHOW o6cTaHOBKU. 42. O630p y/aleHHBbIX CUCTeM HabIro[eHus:
CaMoJIeThl, CIYyTHUKW. [lapameTpbl W XapaKTepPUCTUKKA OPOUT KOCMHUUYECKHUX CHCTeM [JUCTaHLIMOHHOTO
3oHAMpoBaHMs. 43. TeoctarioHapHble opbuThl. 44. OpOUTHI CITyTHUKOB «MosHusi». 45. Huskue
OKOJ103eMHbIe OpOuTHI. 46. CTporo moBTopsitoIyecs: opouTsl. 47. Lenu, 3ajaurt ¥ MeTOZbI TeMaTHUe CKOH
00paboTku pajuonokaluoHHOW wuHpopMaluu. 48. PopmupoBaHuWe 0AaHKOB pPaJMONIOKAlIMOHHBIX
napTHepoB 00bekTOB HabmogeHus. 49. lVcxofHble MartepHwasbl, TONydaeMble CAMOJIETHBIMH U
kocMuyeckumMu PCA BBICOKOTO paspelieHusl.

3.6 TembI pacueTHBIX padoT
— PacueT 1 BBIOOpP TEXHUYECKUX XapaKTEPUCTHK aKTUBHBIX PCA.
— Pacuer 1 BBIOOpP TEXHUYECKHX XapaKTEePUCTHK akKTUBHBIX PBO.
— Pacuet DI1P u fuarpaMm 00paTHOTO paccesiHUsI IPOCTHIX U CJIOXKHBIX 00bEKTOB.

3.7 TemblI 1a00pPaTOPHBIX PadoOT
— 3yueHue TpUHIIUIIA A€HWCTBUS U OCHOBHBIX XapakTepucTUK PBO kocMuyeckoro 6a3upoBaHust
— U3yueHue TpUHIINIIA AE€HCTBUS U OCHOBHBIX XapakTepucTUK PCA KocMuueckoro 6a3upoBaHust
— N3yueHue npuHLMIIA AEMCTBYS U OCHOBHBIX XapaKTepPUCTHK LIU(PPOBOro pajruoMeTpa

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHUst W pelieHus 3a7au 00yUyeHHsT UCTIONb3YIOTCS CIAYIOIIHe
MarepuaIbl:
— MeTOoAWYeCKHWe MaTepuasibl, OMNpejessIoe TpOLeAypbl OLIEHMBAHUS 3HAaHWW, YMEeHHH,
HAaBBIKOB M (W) ONbITa [eATeJbHOCTH, XapaKTepU3YIOIUX 3Tamnbl (OP-MUPOBaHWS KOMITETEHIHH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas iuTEeparypa
1. Kocmuueckue pafiuoTexHUUeCKHe CUCTeMbl: YueOHoe rocobue / dyako b. I1. - 2012. 291 c.
[DnekTponHbIii pecypc] - Pexkxum goctyma: https://edu.tusur.ru/publications/1728, cBo60AHBI.

4.2. lonoiHMTe/IbHAA IATepaTrypa

1. bBerukoB C.U. u gp. Kocmuueckue pafroTexHuueckrde KOMIieKeol. - M.: CoB. paguo, 1967. —
584 c. (Hamuue B oubmoTeke TYCYP - 4 3K3.)

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

3. TlpoekTupoBaHMe aBTOMAaTMYECKHMX KOCMHUYECKHWX anmnapaToB [Jjs (yHAAMeHTa/lbHbIX
HayUHbIX UCCIefoBaHUM: MoHorpadus. - M. : MAU-TIPUHT, 2014 - . T.2 : B 3-x T. / ®I'YII HIIO um.
C.A. JlaBoukuHa (M.); cocr., pen. B. B. Edanos, pes. B. B. XapTtos. - 2-e u3z., nepepab. - M. : MAU-
[TPUHT, 2014. - 544 c. (Hannuue B 6ubmioreke TYCYP - 1 3k3.)

4. TIpoekTMpOBaHME AaBTOMAaTUYeCKWX KOCMUUYECKUX anmnapaToB [s  (yHJaMeHTa/lbHbIX
HayUHbIX UCCIefoBaHUM: MoHorpadus. - M. : MAU-TIPUHT, 2014 - . T.3 : B 3-x T. / ®I'YII HIIO um.
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C.A. JlaBoukuHa (M.) ; coct. B. B. Edanos ; pea.: B. B. Xapros, K. M. ITuuxazgze. - M. : MAU-TTPUHT,
2014. - 464 c. (Hanmuuue B bubmoreke TYCYP - 1 3k3.)

5. TlpoekTupoBaHMe aBTOMATHUYECKHWX KOCMUYECKUX amrapaToB [jisi  (yHAaMeHTa/lbHbIX
Hay4yHbIX HUCCAefoBaHUM: MoHorpadus. - M. : MAU-TIPUHT, 2014 - . T.3 : B 3-x 1. / ®I'YII HIIO um.
C.A. JlaBoukuHa (M.) ; coct. B. B. Edanos ; pea.: B. B. Xapros, K. M. ITuuxazgze. - M. : MAU-TTPUHT,
2014. - 464 c. (Hanmuuue B bubmoreke TYCYP - 1 3k3.)

6. TeopeTrueckre OCHOBBI Pa/IMOIOKAIIMM W paZiIMOHABUTaIK: YueOHOe 1ocobue [yt By30B /
FOpuii T'eopruepnu CocynuH. - M.: Paauo u cBsa3b, 1992. - 304 c. (Hamuue B 6ubmoteke TYCYP - 43
9K3.)

7. PaguorexHuueckue CUCTeMbl: YueOHUK ayis By3oB / FO. I1. I'pumuin, FO. I1. Wnatos, FO. M.
KazapunoB u zp.; Pen. FO. M. Ka3zapuHos. - M.: Bricinas mikosna, 1990. - 496 c. (Hammune B Oubmioreke
TYCYP - 72 3k3.)

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

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

2. PapuorexHuyeckue cuctembl: MeToauueckoe TMocobue 10 TPOBEJEHHI0 TPAKTHYeCKUX
saHaTM / [denuco B. II. - 2013. 33 c. [OnektpoHHbii pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/publications/2852, cBo60gHBIM.

3. CamocrosTenbHass paboTa CTygeHTa TIpM UW3yYeHUM [AWCLUIUIAH — MaTeMaThdeCKo-
ecTeCTBeHHOHayuHOro, obmenpodeccroHasbHOTO — (TIPOoeCCHOHAMBHOTO),  CHeLUaJbHOTO  LIUKJ/IOB:
YuebHo-MeToAMYeCKOe TI0cOOMe 1o camocTosiTenbHOW pabore / KomorpusoB B. A., Memxos C. B. -
2012. 9 c. [DnekTpoHHbIH pecypc] - Pexxkum goctyna: https://edu.tusur.ru/publications/1845, cBoOOAHBIH.

4. OCHOBBI KOMITBIOTEDHOTO MPOEKTUPOBaHUSI U MOJE/MPOBaHUsl PaJjui03/1eKTPOHHbBIX CPeJCTB:
YuebHO-MeToAMYeCKOe MOoCcoOMe K TIPaKTUYeCKUM 3aHSITUSM W OpPraHU3al[i¥ CaMOCTOSITeJTbHOW paboThI
no kypcy / Tucnenko B. W. - 2011. 22 c. [OnekTtpoHHBId pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2119, cBo6oAHbIH.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. CaiiT twirpx.com - YueGHO-MeTOAMUECKasi U MTPOdeCcCHOHaNbHasl TUTepaTypa /s CTyAeHTOB
U TperofaBaresieli TeXHWYeCKUX, eCTeCTBeHHOHAy4YHbIX M T'yMaHUTAapHbIX CrelyaabHOCTer (JoCTymn
CBOOOJIHBIH).
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