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AHHoOTAaIHsI

HucipmumiHa «MHXeHepHS KOCMHYECKHX CHCTEM» BXOOUT B 00pa30oBaTelbHYIO
MIPOrpaMMy BBICIIETO 0Gpa30BaHHS — MPOTPaMMy CTIEIMATHTETA IO HAIIPABIIEHHIO MTOATOTOBKH/
crietarbHOCTH  09.05.01  «IIprMeHeHHe M 3KCIUIyaTalMsgd aBTOMAaTH3HPOBAHHBIX CHCTEM
CIEIMAIbHOTO  HAa3HAYEeHISD)  HalpaBIeHHOCTH  «MareMaTnyeckoe, IIPOrpaMMHOE  H
HH(pOPMAITHOHHOE ObeclieueHHe BBIYHCIIHTEIbHON TEXHHKH H aBTOMAaTH3HPOBAHHBIX CHCTEM).
JlucIMIUIHa peann3yeTcs Kadeapoit «Nelly.

JlucIpIUTIHA HallelleHa Ha (OPMIpPOBaHHE Y BRITYCKHHKA CITEAYIOIHX KOMITETEHI[II:

[TK-6 «CrtocoGeH BHITTOMHATH pabOTHI IO CO3JaHII0, MOJH(HKAIIII H COIMPOBOKIESHHIO
OOpPTOBOro 0O0OPYAOBAHHS H KOMITUIEKT VEOIIMX H3zemii 1 BPD0O B cocrase JIA»

ComepkaHHe AHCIHIUIHHBI OXBAaThIBaeT KPYT BOIPOCOB, CBS3aHHBIX C KiaccH(pHKaIfei
COBPDEMEHHBIX KOCMHYECKHX aIlllapaToOB, OCHOBHBIMH CTaJHSIMH ¥ 3TallaMH CO3JaHHS
MHKPOCITYTHHKOB, pa3pa0OTKOil M HMHTALMOHHBIM MOJETHPOBaHHEM 0a30BBIX OOPTOBBIX
CHCTEM MHKPOCITYTHHKAa, KOMIIOHOBKOIl CITyTHHKa B COBPEMEHHBIX Iraketax 3D
KOHCTPYHPOBAaHHS, pa3pab0oTKOil OOPTOBOrO CIELHAIBHOIO IIPOrPAMMHOIO OOEeCIeUeHH L,
pa3paboTKOil M H3COTOBIEHHEM  OOpPTOBOH  KaOElIbHOH  CeTH, AaBTOHOMHBIMH M
(YHKIITHOHATHHBIMH HCITHITAHH SIMI.

[Ipenojiapanie AHCUMIUIMHBL IpeAycMaTpHBaeT clefyioupie (GopMel OpraHH3alHH
yueOHOI0 IIpoliecca: JIEKIHH, IIPAaKTHYeCKHEe 3aHATHSL, CaMOCTOSITENbHAsA paboTa 00y4aromEerocsy.

[Iporpammoil JAHCIIIUIHHBL IIPEAYCMOTPEHBI CIEAYIOIHE BHABI KOHTPOILSL TEKYIIHi
KOHTPOTIh YCIIEBAEMOCTH, IIPOMEKYTOYHAs aTTecTallHs B popMe sK3aMeHa.

OO1ast TPyAOEMKOCTh OCBOEHHS AMCLMIUTHHBL COCTABIISIET 3 3aueTHble eHHIMGI, 108
JacoB.

SI3BIK OOY4YEHHS 110 JHCLIMIUTHHE «PYCCKHITY.



1. IlepedeHs TUITAHHPYEMBIX PE3YIIHTATOB OOYUEHHS ITO U CIIUILIIHE

1.1. Ilenu mpernogaBaHns JHCIHAIUINHBI

O0111€eil 1[eTbI0 AUCIUIUIHHBL SBIIIETCS 3HAKOMCTBO YYAIIMXCS C Pa3/MYHBIMU 3aJadyaMi,
PEIIaeMbIMI COBPEMEHHBIMH KOCMHYECKHMH aIlTapaTaMH, a Takke OCOOEHHOCTSIMH pa3paboTKH
H SKCIUTyaTal[HH MaJloro KOCMHYECKOrO arrapaTta — HCKYCCTBEHHOrO ciyTHHKa 3emtn (MC3),
BKJIFOUAIOIIUMH BBIOOP OpPOHTHI, COCTaBa OOPTOBOH armiapaTyphl, cIioco0a OpHEHTallMH H
CTaOWIH3aI[Hi, TIPHHIIHITEI OPTaHH3AI[HH CBS3H C HA3eMHBIMH ITyHKTaMH. [IpHKiTagHas 4dacTsb
OUCLIMIUIMHBL HallpaBIeHa Ha pa3paboTKy IPOeKTa Maloro KOCMHYECKOro —aIlapara,
CIIOCOGHOTO BBHITIONHATE Pa3lIMYHBIE IIENIEBBIE 3alaull. B Ipollecce M3yYeHHS HCUHIUIHHEI,
oOyvarolmiecs 3HAKOMSIICS C COBPEMEHHBIMH  MeXIyHAapOAHBIMH  00pa30BaTENbHBIMH
NporpaMMaMH II0 HCITONIb30BAHHIO MHKPOCITYTHHKOB, PENIAFOT 3aa4d I10 YIIPABIEHHIO
IBIDKEHIEM, HAaBHTAllMH H OPHEHTAlHH MHKPO- H HAHOCITYTHHKOB, H3Y4alOT OCOOEHHOCTH
HCIIONIL30BAHNUS JIBHTATelbHBIX YCTAHOBOK Ha OOPTY MHKPOCITYTHHKOB. Ha mprmepe 5TaroB
MPOEKTHPOBAHHSA  MHKDOCITYTHHKOB  y4aliecs  OCBaHBAIOT  ONTHMAIIBHBIE  METOJBI
TEOPETHYECKHX H AKCIIEPHMEHTAIb HBIX HHKEHEPHBIX HCCIIE JOBAHHII.

Ha mpaxTHyecKnX 3aHATHSIX ydalHecs BBITONMHSIOT 3D-cOopKy, pazpabaThIiBarOT 4acTh
SIEKTPOHHOIO O0OPYOBAHISL, OCYIIECTBILIIOT cOOPKY (PYHKIMOHAIbHOTO MaKeTa H ITPOBOJST
OCHOBHBIE ITOIIYHAaTyPHBIE HCITBITAHHS, HHKEHEPHBIE PacueThl H HMHTAI[OHHOE MOJEIIHPOBAHIE
KA. Taxxe OHHM BBIIIOTHSIOT IPOrpaMMIpPOBaHHEe OOPTOBOrO KOMITBIOTEPA I OOecIieueHH s
1[eTIeBOI 3aayll.

1.2, JlucipirumiHa  BXOAHT B cOCTaB  4YacTH, (QopMHpyeMOil  y4acTHHKaMH
oOpa3oBaTeIbHbIX OTHOIIEHHIT, 00pa30oBaTebHON IPOrpaMMBl BEICIIETO 00pas3oBaHHA (Janee —
OIl BO).

1.3. TlepeyeHs MIIaHHPYEMBIX Pe3yIIbTaTOB OOYUEHHS 11O JH CLMIUIHHE, COOTHECEHHBIX C
ITaHHPYeMBIMH pe3yibTaTamu ocBoeHns OIT BO.

B pesynbrare M3y4eHHS AMCLIMIUIMHBI OOY4YaroIIHiicsl JOJDKEH o0NajaTh CIIeXyIOHMH
KOMITETEHIIMSAMH HIIH HX YacTsMH. KOMITETEHIIMH H HHHMKATOPHI HX JOCTIDKEHHS ITPHBEJEHDI B
Tabrmie 1.

Tabmma 1 — IlepeyeHb KOMITETEHIHIT H HHIHKATOPOB HX JOCTHKEHHS

Kox u
Kateropus a Koj 1 HanMeHOBaHHe HHHKATOpa JOCTHIKEHHS
KomlieTe(rl;up?;T : FEMMEHOBSHHE KOMITETEHIHH b
KOMIIET eHI[HH
ITK-6.3.1 3HaTh cocTaB GOPTOBOrO 00OPYIOBAHHS
[TK-6 CrtocobeH 1 HH( OpMaI[HOHHEIE CHCTEMBI JIA
BBIOTOMHATE paborel | [TK-6.VY.1 ymMeTs MpoH3BOINUTH aHAIH3 H
IO CO3JIAaHHIO, CHCTEMaTH3aIHIO JaHHBIX T10 pe3ylIbTaTaM
MOIH}HKAITHI 1 HCITBITAHMIT, SKCITEPHMEHTAIbHBIX ITPOBEPOK H
ITpodeccHOHATBHBIE | COMPOBOKISHUIO OTpabOTKH KOMIUIEKTYIOMINX H3emii H bP3O
KOMIIETEeHIHH OOpTOBOTO [1K-6.B.1 Bnasiets pa3paboTKOi peKOMeH alHit
000OpYyI0BaHHSI H 1o orrruvu3aii BP0 ¢ yyeToM KOMITOHOBKH H
KOMITJIEKTYEOIITHX YCITOBHIT 3KCIUTyaTaI[HH
mw3genmii 1 BP0 B [1K-6.B.2 Bnasiets pa3paboTKOMH ITPeIJI0KEHHI T10
coctaBe JIA COBEPIIEHCTBOBAHHIO KOMIUIEKTYIOIIIX H3IEITIIT
u BP0 B cocrase JIA

2. MecTo DUCIMIUDIHHEL B CTPYKTYype Ol
JucipIuniHa MoKeT Ga3HMpPOBaThCSA Ha 3HAHISX, paHee IMPHOOPETEHHBIX O0YYarOIHMICS

TIPH H3YYEHHH CIIEAYIOIIIX JH CITHILIHH:
— « UHdopmarnkay,
— « DIeKTPOHHKa»,
— « MaremaTtnka. MaTeMaTHYeCKHIT aHATIH3Y,

4




— « Teopns cucteM nepeiay CHIHAIOBY,

— « OCHOBHI TEOPHH YITPABIIEHISD)

3HaHHS, TONY4YEeHHBIe IIPH H3YYEHHH MaTepHalla JaHHOH ICIHIUIMHBEL, HMEIOT Kak
CaMOCTOSITEIIPHOE 3HAYEHHE, TaK H MOT'YT HCIIOIIb30BaThCS ITPH H3YYEHHH JPYIHX JHCIHITIHH:

— «HajmeXHOCTh  aBTOMATH3HPOBAHHBIX CHCTEM OOpalOTKH  HH(pOpMAIMH |
YIIPABIEHHS),

— « [IpoekTHpoBaHHe cHCTEM Nepejayi JaHHBIX)),

— « CHCTeMHBI aHaIH3 H MEeTO bl OITTHMH3ALIH ),

— « UHTepdeiickl  aBTOMATH3HPOBAHHBIX  CHCTEM  00paloTKH  HHQOpPMAIIMH U
YIIPABIEHHS»

3. OOBEM H TPYAOEMKOCTH JHCIIUIUTHHBI
Janusie 00 oOmeM o0beMe AHCLIVIUIHHBEI, TPYAOEMKOCTH OTAEIbHBIX BHAOB yueOHOI
PpaboTHI IO AHCUHMIUTHHE (M pacIipeielieHHe 3TOH TPYA0eMKOCTH II0 ceMecTpaM) ITpe/[cTaBIeHbl B
Tabmiie 2.

TaGmmia 2 — O0seM H TPYAOEMKOCTh AHCIMIUIHHEI

TpynoeMKoCTh 11O

B yueGHoi paGoThl Bceero ceMecTpaM
No6
1 2 3
ggﬁax mpyooemKocms oucyuUnIUHbL, 3/108 3/108
(4ac)
H3 Hux uacoe npakmuyueckoii no02omosKu 34 34
AyoumopHusie 3aHaAmMUA, BCETO Yac. 51 51
B TOM YHCIIE:
nexigpm (JI), (vac) 17 17
?palgrmecmef’cemmapcme sansrug  ([13), 34 34
qac

naGoparopHsie paboTsl (JIP), (dac)

KypcoBoil 1mpoekT (pabora) (KII, KP), (dac)

sK3aMeH, (Jac) 36 36
CamocmoamensHnas padoma, Bcero (yac) 21 21
Buo npomescymounoii ammecmayuu: 3aver,
mudd. saver, skzameH (3aver, Judd. 3au, OK3. OK3.
OK3.*%)

— %
TIpymeuaHHe: KaHHMAATCKHI YK3aMeH

4. CojepxaHHe JTHCIHILTHHBI
4.1. PacnpejeneHne TPyJ0eMKOCTH JHCIIUIUTHHEI IO pa3eliaM H BHAaM 3aHSTHIL
Pazjiensl, TeMbI JHCIIHIUTHHBL H HX TPYA0EMKOCTb ITPHBEIEHBI B TaOIHIE 3.

Tabmuiia 3 — Pa3gensl, TeMbl JUCIMIUITHHEL, HX TPYA0EMKOCTb

Pa3/Ielbl, TeMEI JIHCI{HTUTHHEL Jlexapmn | TI3(C3)| JIP KII CPC
’ (uac) (uac) (uac) (uac) (uac)
Cemectp 6
Paszgen 1. BeejieHne B AUCIHILUTHHY 2




Paszgen 2. Marble KOCMITUECKHE aITIapaThl
(MKA). Knmaccudukaims 1 o61acTH IPHMeHEeHH S
Tema 2.1. Knmaccudukarms MKA 1mo
Ha3HAYeHHIO.

Tema 2.2. KOMITOHOBOYHBIE H a3POIHHAMHYECKHE
cxeMmsl MKA.

Tema 2.3. CoBpeMeHHBIe TITaT()OpMBI
yHUBepcUTETCKIX MKA.

Pazpen 3. BammnceTHKa H JHHAMHKA
kocmmueckoro rnonera MKA.

Tema 3.1. TurioBsie opouTsel monera MKA.
OrnpegeneHie mapaMeTpoB OPOUTHL H
obecrieueHne TpaeKTOPHOr o yrpaBneHns MKA
Tema 3.2. Cpexactea goctaBki MKA Ha opOHTY.
CoBpeMeHHBIE CHCTEMBI HABHTALIMIL, YITPABIIEHILS
JBIDKEHHEM H HaBeJleHHs pasHbIX THIIOB MKA.
JIBurarenpHble YCTaHOBKH Ha 6opTy MKA.

Pasznen 4. OcHOBHBIE 3aJayll JHCTAHIIOHHOIO
30HIHPOBAHHS 3MIIH.

Tema 4.1. OcHOBHBIE 3aja4uH CITyTHHKa /[33.
Tema 4.2. AnropuT™Ms! () YHKITHOHIPOBAHHA
cryTHiKa J133.

Tema 4.3. Drarsl BLITOIHEHNS 1IeJIEBOIT 3a1auH
cIryTHHKOM J133.

[ToaroToBKa K TeKyIIeMY KOHTPOIIO

Pasnen 5. OCHOBHBIE KOHCTPYKTHBHBIE 371€MEHTHI
MKA.

Tema 5.1. AHamH3 KOHCTPYKI[HH CITYTHHKa /]33
Ha IpHMepe KOHCTPYKTopa OpOHKpadT.

Tema 5.2. DYHKI[HOHAIBHEIE OCOOEHHOCTH
BBITTOTHEHHS 1[eIeBOIT 3aaun CITyTHHKaA J[33.
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Paszmen 6. UmurarmonHoe MoiermipopaHie KA.
Pacuer sHeprobGanaHca Ha 6Gopry

Tema 6.1 I1O wmcieHHOr 0 MOJIETHPOBaHISA SX-
Modeler

Paszgen 7. C6opka MaKeTa CITYTHHKA C TIOMOII[BIO
KOHCTpyKTOpa OpOHkpadt

Tema 7.1 COopka KopIiryca U JaTYHKOB CITYTHHKA
Tema 7.2 [TomyHaTypHble HernbTanus MKA.
Pentenue 11eneroii 3agaun

Tema 7.3 OlleHKa CTOMMOCTH ITPOEKTa
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Paszmen 8. IIpoBepka 1 rmporpaMMHpOBaHHE
JIaTYHKOB, cHcTeM MKA, 11e11eBoit armmaparypsl.
ABTOHOMHBIE HCIIBITAHHS JaTYHKOB H CHCTEM
CITYTHHKA.

Tema 8.1 ABTOHOMHBIE HCITBITAHNT JaTYHKOB H
CHCTEM MaKeTa CITyTHHKA

Tema 8.2 PazpaGoTka IporpaMMHOI0 Koja
ABTOHOMHBIX M CITBITaHHIT

Tema 8.3 PazpaboTka IporpaMMHOI0 Koja
(YHKITHOHATBHBIX HCITBITAHHIT

Htoros CEMECTPE:

17

34

21




HUtoro 17 34 0 0 21

[IpakTHyeckass TOJTOTOBKAa 3aKIIOYaeTCsl B  HEMOCPEACTBEHHOM  BBIIOTHEHHH
OOyYalOIMMICSI ~ OINpeJelieHHBIX  TPYAOBBIX  (PYHKIIMII, CBSI3aHHBIX ¢  Oymaylei
Mpo(hecCHOHATBH O AeSTeTbHOCTHIO.

4.2. CopepkaHHe pa3JelIoB H TeM JIEKIIMOHHBIX 3aHSTHI.
CozeprkaHne pa3leloB H TeM JIEKIIHOHHBIX 3aHATHII IPHBEAEHO B TaOmHle 4.

TaGmmia 4 — CoepkaHie pas3zelioB H TEM JIEKIHOHHOIO IIHKIIa

Homep

pasiena Hazpanne u COICPHKAHHE Pa3IacIIOB H TEM JICKITHOHHBIX 3aHAT Hil

1 BBeaenue B JUCIHILIIHHY.

HcTopns NosIBIIeHHS H pa3sBHTHA KoMITeTeHIMH “YHKeHepH s KOCMIYeCKIX
cucrteM . TexXHHYEeCKOe ONHCaHNe KOMIeTeHIIMH. KOHKYpCHOE 3a/laHIeE.
CojepxaHne H 0cOOEHHOCTH KOMITeTeHIMH. OCHOBHBIE ATAIThl CTAHOBIIEHH S
KOMIIETEHIIH H Pa3BHTHE MaTePHAIbHO-TEXHHYECKOH Oa3pl PacimpeHne
TEOPETHYECKHX BOIPOCOB KOMITETEHIIHH B paMKaxX y4eOHOI JHCIIHIIIHHEI.
KoHuenips 3afasis Ha JeMOHCTPAlHOHHOM SK3aMeHE.

2 Mauibie kocmuueckre annaparbl (MKA). Kinaccundgpukanmsa u od/1acTu
NpUMeHeHH L

3ajau, pelaeMble ¢ HCITONB30BaHHEM COBPEMEHHBIX KOCMHYECKHX aIllapaToB.
PaspurHe Ki1acca MaibIX KocMHYeckHx armapatoB (MKA). MX pocromHcTBa H
Hegocratkn. Kmaccndpukaims MKA mo HasHayennio. KoOMITOHOBOYHBIE H
aspoanHamiyeckie cxeMsl MKA. MexayHapoAHble CTaHAapThl H COBPEeMeHHBIE
ru1aTopMel YHHBepcHTeTCKHX MKA.

O630p  MHPOBBIX  HAy4YHO-ITPOHM3BOJCTBEHHBIX  I[EHTPOB  KOCMHYECKOI'O
IIPHOOPOCTPOEHISL. CoBpeMeHHbIE  MeXAyHapoJHBle  O0pasoBaTebHbIE
MPOrpaMMBI ~ TI0  HCIMONB30BAaHHMIO.  MHKPO-  CIIYTHHKOB.  YTIpaBJIeHHE
HHHOBALIMOHHEIMH ITPOILIECCAMH B KOCMHYeCKOM INpHOOpocTpoeHHH. Kimouepnle
TeXHHYECKHE ITPoOIeMsl, TPeOYIOIIHe HEOTIIOKHOrO pelmeHus. [TporHo3 pasBHTHS
COOTBETCTBYIOIIHMX TEXHOIOTHIL

3 ba/umcruka n JHHAMHKA KocMHYecKoro noJera MKA.

Bawmictika U auHaMHKa KocMH4yeckoro ronera. CpeacrBa gocraBkn MKA Ha
opouty. CoOBpeMeHHBIE CHCTEMBI HABHTAI[HH, VITPABIEHHUS JABIDKEHHEM H
HaBeJIleHHS pa3HbIX THIIOB MKA. TumoBeie opoutel nmoneta MKA. OcoGeHHOCTH
HX pacyeTa H o0eclieyeHHe TPAeKTOPHOTO YIIpaBIeHH . /[BHraTellbHbIe YCTaHOBKH
Ha 6opty MKA.

VYrpasnenue maBrHkeHneM MKA Ha opOHTe Kak JAHHaMHYECKOrO OOBEKTa.
MogemipoBaHie CHCTEMBI YITIOBOTO H OpPOHTAIBbHOTO YIIPABIEHHS IBHKEHHEM
MKA Ha opOure. OrpejieieHie ITapaMeTPOB OPOHTHI u olecrieyeHHe
TpaeKkTopHoro yrpasineHHsS MKA. J[BuratensHble ycTaHOBKH Ha 6opTy MKA.

4 OcHOBHbBIE 32290 JHCTAHIIHOHHOTO 30HHPOBAHMSA 3eMJIN.
OCHOBHBIE 3a7jaul CcITyTHHKa J[33. AropHTMBl GyHKITHOHHPOBAHHS CITyTHHKa J[33.
AnroputMm b YHKITHOHH POBaHHS CHCTEMBI CTaOHITH3aI[HH. AnTopHTM

(GYHKITHOHHPOBAHHS ~ CHCTEMBI OpPHEHTAI[HH. AJTOPUTM  (YHKIIHOHHPOBAHHUS
TIOJIE3HOM HAarpPy3KH. OTallbl BHITIOJHEHHS IIEJIEBOH 3alaul CITYTHHKOM J[33.

5 OcHOBHBIE KOHCTPYKTHBHBIE 2j1eMeHThI MKA

CocTaB M CTIPYKTypa COBPEMEHHOrO KOCMHYECKOro armrapata (CHCTEMBI
VIIPABIEHHUS, SHEPrOCHAOKEHHS, PacKphITHS H  YIIPaBICHHS COTHEYHBIMH
OaTapessMM M AaHTEHHAMH, CBS3M, OpHeHTalMM M craOmwmizaipe. I[lonesHas
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Harpyska). 3ajayi CTPYKTYPHOI H ITapaMeTpHYeCKO ONTHMH3AIHH ITPHOOPHOrO
obopyzaoanns MKA.

OcOOEHHOCTH  HCIIONB30BAaHHS  IMPOAYKIIMH  HHAYCTPHAIBHOIO  ITapTHEpa
KOMITETEHIMI- KoMITaHHH CrryTHHKC. CocTaB IpHOOPHOTO 000pYAOBaHH S MaKeTa
y4eOHOIro CITyTHHKA. VIMHTAIs Ipoliecca yIpaBlIeHH s OpPHEHTAIMIT CITyTHHKA I10
OJTHOI OcH (OCH TTOJIBECa) TIPH €ro MoJeTe Mo KPYroBoil SKBaTOPHAIIbHOIT OpOHTE.

HmuramnonHoe moaenposanne MKA. Pacuer 3Heprodajanca Ha 6opTy
AHam3 KOHCTPYKIMH CITyTHIKa /33 Ha npuMepe KOHCTpykTopa OpOHkpadr.
CucreMa sHeprormmTanis. bopTopoii komibrorep. CHeTeMa cTaOHITHM3aLIIH.
CucreMa opueHTalii. CHcTeMa IT0J1e3HO0H Harpy3KH. (DyHKIHMOHAIbHBIE
0COOEHHOCTH BBHITIOITHEHH 1[ENIEBOH 3aJa4i CIryrHHKa /[33.

Coopka MakeTa CIY THHKA ¢ MOMOIIbIO KOHCTpYKTOpa Opouxpadr

O630p KoHCTpYKTOpa «Op6HKpadT», Ero BO3MOKHOCTH B Y1eGHOM ITpOIiecce.
3agaui, pemraemsle B rporecce o0yueHns. [IprMepsl peann3aiiii cTaOrm3alii
M OpHEHTAILIH MaJIOr0 KOCMHYECKOI0 alliapaTa Ha IIpuMepe KOHCTPYKTopa
«OpOHxpadT».

[IporormmipoBanie KOHCTPYKIn MKA. PazpaGorka cTPyKTYpPHI H cOCTaBa
makera MKA ¢ momornipio KoHCTpyKTopa “OpOukpad1”. J[eMOHCTpal[is TaloB
paszpaborkn 3D- Mogem MHKPOCITYTHIKA. JIleMOHCTpalist cCOOPKH MaKeTa
MHKPOCITYTHHKA.

PaspaboTka crielgiaaIbsHOro IporpaMMHOro o0ecrieueHn s i1 60pTOBOTO
komrbrorepa MKA. OcoGeHHOCTH 3aayi AHCTAHI[HOHHOTO 30HHPOBAHHS
Semmi. OGO0IIEHHBIT arOpHTM Y4eOHOI MHCCHH MHKPOCITYTHHKA. OCOGEHHOCTH
pa3paboTKH M OTIaAKIH IIPOrPAMMHOIO KOJa.

IIpoBepka u nporpaMmMupoBaHHe JaTYHKOB, cucTeM MKA, ne/esoi
annaparypbl. ABTOHOMHbIE HCIIBITAHHA JATYHKOB H CHCTeM CITy THHKA.
Oco0GeHHOCTH 3aaul JHCTAHIIHOHHOIO 30HAMPOBaHNSA 3eMitH. O00O0IIEeHHBIIT
aJITOPHTM Y4eOHOIT MHCCHH MHKPOCITYTHHKA. OcOOeHHOCTH pa3paboTKH H
OTJIAJIKH IIPOT PAMMHOTO KOJa.

JleMOHCTpalis BHITOJHEHHS Y4eOHOI MHCCHH JHCTAHI[HOHHOTO 30HIHPOBAHH S
3eMIH ¢ HCITOIB30BaHHEM MaKeTa MHKPOCITYTHHKA H HMHTAaTOPa KOCMHYECKOI
cpeasl “Teppa”.

CucremMbl HABHTAaIHHN | ynpagJienus Asu:kennem MKA B rpynme.
Teopernueckne u IpakTHyeckHe acrnekTsl coopa MKA B rpyrmy. OTHOCHTENIbHAsL
HaBurans MKA B rpyrmie n HeoOXoanmoe nmpuOopHoe ocHaleHHe. O0ecrieueHme
YITPABJIEHH S OTHOCHTEITbHBIM ABIKeHHeM MKA B rpyrme.

4.3. IlpaxtHyeckie (ceMHHApPCKHE) 3aHSITHS
TeMbl MpaKTHYeCKHX 3aHATHIL H HX TPYOEMKOCTb IPHBE/EHBI B Ta0IHIIe 5.

TaGmuia 5 — [IpakTiyeckie 3aHITHS H HX TPYLO0EMKOCTh

U3 HHx No
Ne | Temsl npakriiecknx | MoOpMBI IMPaKTHYECKHX | TPYAOEMKOCTb, |IIPaKTHYECKOH |pasiena
n/n 3AHATHIT 3AHSTHIT (uac) TTOJITOTOBKH, | JTMCLIHIT
(1ac) JTHHEI
Cemectp 6

| 3D-IIpoeKTHPOBaHHE | PelleHHe 10 10 5

3IIEMEHTOB CHTYAI[HOHHBIX 33124

KOHCTPYKI[HH

CITYTHHKA, MOJIETIEH

JIOTIOITHHT €JTb HBIX

CHCTEM H YCTPOIICTB,




yYCTaHABITHBAFOIIHXCS
Ha CITyTHHK. 3D —
MMPOEKTHPOBAHHE
TOTOBOI MOJIEIH
CITyTHHKa

PaspaGorka
TEXHOIOIHYECKOI
KapThl COOPKH.

PEOICHHE
CHTYAITHOHHBIX 3aJa4

[IpoexTHpoBaHie
OOpTOBOIT KaOeIbHO
CEeTH C YKa3aHHEM
HOMepa H JUTHHEI
nureiida.
Hsroroenenne
Pa3beEMOB METOLOM
OO KIIMKH..

PEOICHHE
CHTYAITHOHHBIX 3a/J1a4

Harmicanue xoma s
ABTOHOMHBIX
HCIIBITAHHIT JATYHKOB
KOHCTPYKTOpa
«OpOHkpadT»,
aBTOHOMHEIE
HCIIBITAHHS

HMHTAaIlHOHHBIE
3aHATHA

COopka MoJeIH
mastoro KA.
CoejmHeHHE
KaGeJbHOI CeTH,
KOHTPOBKa,
XOMYTOBKa.
Konrpoms cOopku
mojerm KA

HMHTAI[HOHHBIE
3aHATHA

Beero
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4.4. JlaGopaTOpHBIE 3aHSTHS
Tembl 1ab0opaTOPHBIX 3aHSITHIT H HX TPYI0EMKOCTh ITPHBEIEHEI B TaOHIE 6.

TaGmmia 6 — JlJabopaTopHBIe 3aHSITHS H HX TPYAOEMKOCTb

No
n/n

HanmeHoBaHe 1ad

OpaTOPHBIX padoT

TpynoeMKoCTb,
(4ac)

U3 Hix
ITPaKTHYECKOit
TIOATOTOBKH,
(uac)

No
paszena
JUCIIHITT

JIHHBI

Y4eOHBIM IUIaHOM He TPeyCMOTPEHO

Bcero

4.5. KypcoBoe IMpoeKTHPOBaHHe/ BHIIIOTHEHHE KYPCOBOIT paGoTHI
Y4eOHBIM INIAHOM HE TIPEAYCMOTPEHO

4.6. CamoctosrenbHas padoTa 00y4aroIHXCs
Busl camocTOSTENBHOI paOOoTH H €€ TPYAL0EMKOCTh ITPHBEIEHBI B TaOIHIlE 7.




TaGmuira 7 — BB caMOCTOSTEbHOH padOTHI H €€ TPYAOEMKOCTh

Bua camocTosTenbHOoI padoThl Beero, | Cemectp 6,
yac yac
1 2 3
M3yueHne TeOPETHYECKOr0 MaTepHaa
15 15
nqucrprmHEL (TO)
Kypcopoe mpoektpopanme (KI1, KP)
PacuetHo-rpadryueckue 3aganms (PI3)
BrimornmHeHne pedepara (P)
[ToAroToBKa K TeKYIeMy KOHTPOIIO ) )
ycreBaeMocTH (TKY)
Homammee 3agaHue (/13)
KoHTpombHbIe paGoThl 3a04HHKOB (KP3)
[Togroroeka K IpoMeKyTOYHOI 4 4
artecrarnu (ITA)
Beero: 21 21

5. IlepeueHs yueOHO-METOMHYECKOIO OOECIIEUEHHS
JUISL cCaMOCTOSTeNbHOI paboThl 00YYArONIHXCS 1O AMCIFITIHHE (MOIYIIO)
YyeGHO-MeTOANYECKHEe MaTepHaIbl IS CAMOCTOSTENBbHON PaboThl OOYYarOIMXCs YKas3aHBI B

. 7-11.

6. IlepeueHb NMeYaTHBIX H MEKTPOHHBIX YUeOHBIX H3IaHMI
[lepeyeHb MeYaTHBIX H 31eKTPOHHBIX YUeOHBIX H3IaHHIT TPHBEAEH B Tabmie 8.
TaOmmia 8- IlepeyeHb MeYaTHBIX H 3IEKTPOHHBIX Y4eOHBIX H3/aHHi

MIndp/ KommyecTBo 5K3eMITISIPOB B
URL BuGnnorpagdmyeckas cchUIKa OHOIHOTEKE
ajipec
(KpOMe 11eKTPOHHBIX YK3eEMIULIPOB)
629.7 aprotnn M.A., Makapos A.A., [lepmok | 3
U 62 BB., [Tomsxos CJL UHxeHepHs
KOCMHYECKHX CHCTEeM. YuyeGHOe II0COOHE.
CII6, Usp-so 'VAII, 2021 .-73 c.
629.76/ .78 | I'ymmH, B.H. OCHOBBI YCTPOICTBA | 5
98 KOCMHYECKHX aIlrapaToB: Y4YyeOHHK JUIS
By30B./ B.H. I'yrrue - M.: ManiimHOCTpoeHHe,
2003.-272 c.
629.76/78 Kosnog, /I.1. KoHcTpynpoBaHie 1
K65 aBTOMATHYECKHX KOCMHYECKHX armaparToB /
1. Y. Koznos, I'. [1. Axmrakos, B. @©.
ArapkoB H ap.- M.: ManniHocTpoeHHe, 1996.
— 444 c.
629.76/78 Haprmanos, I'.C. OcHOBBI TeOpHH TTOJIETA 3
O 75 KOoCMITYecKHX armrapatos / Haprimarnos I'.C .,
Twuxonpasor M.K.. — M.: ManmHocTpoeHre,
1972. - 608 c.
629.7 Mukpuu, E. A.  BoproBeie KOMIUIEKCH | 5
M59 YIIpaBIeHHS KOCMHYe CKHMH ariiapaTaMu
H MPOEKTHPOBAHHE HX ITPOIrPAMMHOTO
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obGecreueHns : yueGHoe nocobmne / E.
A. MuxkpuH. - M. : U3g-Bo MI'TY um. H.
3. baymana, 2003. - 333 ¢

629.7 ['aprotnin M.A., Maxkapos A.A., Ilepmrok | 3
U 62 BB, [Tonsxos C.JL WNHxenepus
KOCMHYECKHX CHCTEM. Y4eOHOEe II0COOHE.
CIIo, U3p-so I'YAIL 2021.-73 c.

629.76/ .78 | I'ymmH, B.H. OCHOBBL YCTPOHCTBA | 5

['98 KOCMHYECKHX aIlapaTroB: YYeOHHK IS
By30B./ B.H. I'yrrie - M.: ManirHoOCTpoeHre,
2003.-272 c.

7. IlepeueHsb AMEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(OPMAIHOHHO-TETIeKOMMYHHKAIOHHOM ceTH « IHTepHeT»
Ilepeyens 3IIeKTPOHHBIX 0o0pa30BaTeIbHBIX pecypcoB HH(pOpPMaIHOHHO-
TEIeKOMMYHHKAI[HOHHOH ceTH «MHTepHeT», HeOoOXOMHMBIX IS OCBOSHHS IUCLIMIUIHHBI
IIpUBEAEH B Ta0IHIE 9.

Tabmmma 9 - IlepeyeHb 9IIEKTPOHHBIX OOpa30BaTENbHBIX PeCcypcoB HH(OpPMAIHOHHO-
TeIIeKOMMYHHKAIHOHHOI ceTH « MHTepHeT»
URL agpec HanmeHoBaHHe
http://xn----btbl1 bbcge2a.xn--plai/news AlexcaHap Maxkapos: «KomrereHis
«ArKeHepHsS KOCMHYECKHX CHCTEM» - 9TO
KOMIUIEKCHBII 3aJ1en Ha Oyayiee»
[ DexTpoHHEIIT pecypc].

https://drive.google.com/drive/w/0/folders/1r | Texmireckoe ornHcaHme KOMITETEHIHH
VNzcNO9PWRs mp32QUKpb7MitOviO-s | « MHKeHepHsI KOCMHYECKHX CHCTEM).

http://www .orbicraft. sputnix.ru/doku.php Caiit ormcaHHs paGOTHI KOHCTPYKTOpa CITYTHHKA
«OpbuxpadT»

http://www.orbicraft. sputmix.rw/doku.php?i | Heobxomrmoe 1O ams paGoThl ¢ KOHCTPYKTOPOM
d=software «OpoHkpadT»:

https://sourceforge net/projects/sputnixsatel | [TO OTKpHITOro YHCIEHHOTO MOJETHPOBAHHS
lit/files/?source=navbar SX Modeler, Orbit Control (OBC)

8. IlepevyeHp HH(OPMAIIHOHHBIX TeXHOIOr it
8.1. [lepeueHr mnporpaMMHOro OOeCTIeYeHHS, HCIIOIb3YeMOr0 IIPH OCYINEeCTBIEHHH
00pa30BaTeIBbHOrO IPOIECcca IO JHCIHTUIHHE .
[IepeyeHb HCITOIBE3YEMOrO IPOrPAMMHOI O OOECTIeYeHH S IIPeicTaBlIeH B Ta0mmile 10.

TaGmuia 10— [TepeyeHs IIporpaMMHOro 00ecTIeYeHHS

Ne /it Haumenopanme

He npexycMoTpeHO

8.2. IlepeueHb HH () OpMaITHOHHO-CTIPaBOYHBIX CHCTEM,HCITOITb 3YeMBIX IIpH
OCYIIECTBIIEHHH 00pa30BaTeIbHOr O IIPOIIECcca IO JH CIIHTUTHHE

[lepeyeHh HCIIONMB3yeMBIX HH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM IIpeJiCTaBleH B
Tabmire 11.

11




Taomma 11— IlepeyeHs HHG)OPMAIIHOHHO-CITPABOYHBIX CHCTEM

Ne /it HamnmMeHoBaHHe

He nmpegycMoTpeHO

9. MarepHallbHO-TeXHHYECKas 0a3a
Coctap MaTepHallbHO-TEXHHYECKOH 0a3bl, HeOOXOAMMOH M1  OCYINECTBIIEHUSI
00pa3oBaTeIbHOro IPOIEcca IO JHCIHIUINHE, TIPeICTaRIeH B Ta0nmiel2.

TaGmmia 12 — CocTaB MaTepHAIBHO-TEXHHYECKOH 0a3bl

No HarveHoBaHI e COCTaBHOMH YaCTH Homep ayautoprm
/T MaTepHATbHO-TEXHHYECKOI 0a3hbl (TIpH HEOOXOHMOCTH)
MynbTHMeHiTHAS TeKIIHOHHAS ayAHTOPHS 32-03 (EM 67a)

2 CriergrarnipoBaHHasg madopaTopus « MHxKeHepHs 12-09 (EM 67a)

KOCMIYECKHX CHCTEM»

HaGop xoHcTpyKTOpa “Opbnkpadt™ — 1 1miT.

Wnmtarop nogseca — 1 mit.

Wnvmitatop ComHifa — 1 mit.

PaGoune koMITbroTepH! ¢ porpaMMami Solidworks, SX-
Modeller, GroundControl X, OrbitControl -4 1rr.

3 PamiioMoHTakHas MacTepcKast aymx.505 (Mock.
[TasmibHBIe cTaHIgIH- 10 1T, 1p.,149B)
KoMmIUIeKkT py4HOro HHCTpyMeHTa — 10 1iT.

HaGop koHcTpyKTOpa “OpOnkpadt™ — 5 1mT.

MMuTaTOp MarHHTHOTO IO 3eMIIH € TTOABECOM (MAarHHTHAs
pamka) — 1 mir.

Wmmrarop Comaiga — 1 mr.

Wmmrarop 3emmn — 1 mr.

Kowmmpeccop ¢ asporogsecom — 1 mir.

PaGoune xkomimprorepsl (HoyTOykH) ¢ IporpaMMaMH
Solidworks, SX-Modeller, GroundControlX, OrbitControl -10
IIIT.

10. OrneHOYHBIE CPeJICTBa JUIS IPOBEIEHH S ITPOMEKYTOUYHOH aTTecTal[HH
10.1. CoctaB OIIEHOYHBIX CPEJACTBJIS TIPOBEJAEHUS ITPOMEXYTOYHOH arTecTal[ii
0OYYAIOIMXCS IO U CIIMIUINHE TTPHBeIeH B Ta0miIe 13.
Tabmmia 13 — CocTaB OLIEHOYHBIX CPEJCTB IS ITPOBEAEHHS IIPOMEKYTOYHOH arTecTalHi

B mpomMesKyTOYHOIT aTTecTarHi [lepeveHb OIEHOYHBIX CPEJICTB
OK3aMeH CIHCOK BOMPOCOB K 3K3aMeHY,
DK3aMeHaIHOHHBIE OMIIETHI,
Sagaum;
TecTHl.

10.2. B kauecTBe KpHTEpPHEB OIEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOEHH)
KOMITETEHIMIT O0yYaIOIUMHCS TIPHMeHSIeTcS S-0aliibHas IMKalda OIeHKH C(hOPMHPOBAHHOCTH
KOMIIETEHII, KOTopas IpHBeieHa B Ta0nmile 14. B TeyeHHe ceMecTpa MOXKET HCITOIIb30BAThCS
100-0aripHast  IKala  MOAYIBHO-PEHTHHTOBOH ~ CHCTEMBI ~ YHHBEpPCHTETa,  ITpaBHIIA
HCIIONIb30BaHNSI KOTOPOIL, YCTAHOBIEHB! COOTBETCTBYIOIHM JIOKAThHBIM HOPMAaTHBHBIM aKTOM
'VAIL
Tabmma 14 —KpurepHi oleHKH YpOoBHS chOpMIPOBAaHHOCTH KOMITETEHIIHIT
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OlleHKa KOMITETEHI [HH =
- ——— XapakTepHCTHKA C(hOPMHPOBAHHBIX KOMITETEHIIHI
— oOy4aroruiicss TIIIyOOKO H BCECTOPOHHE YCBOHI IIPOr pPAMMHBII
MaTepHa;
— YBEPEHHO, JIOTHYHO, TTOCTIEAOBATENBHO H TPAMOTHO €r0 H3IIaraeT,
GO — OIMpasicCh Ha 3HAHHSI OCHOBHOH H JOITOITHHTEIIBHOMN THTEPATyPEL
(GATEHOY TECHO IPHBS3BIBAET YCBOESHHBIE HAYYHBIE TTOIOKEHHS C ITPaKTHYeCKOM
IESATEIbHOCTHIO HAIIPABIIEHHS,
— YMEIIO O0OCHOBBIBAET H apPrYMEHTHPYET BBIIBUTaEMBIE HM HIEH,
— JlenmaeT BEIBOABI H 0000IIEHH T,
— CBOOOIHO BlIaJ[ee€T CHCTEMOH CIIEIHAIIH3HPOBAHHBIX TTOHSATHIA.
— 00y4aroIuiics TBEp0 YCBOWI IIPOrPAMMHBII MaTepHall, TPaMOTHO H
II0 CYIIECTBY MH3lIaraeT €ro, OIMpasich Ha 3HAHHSI OCHOBHOI
THTepaTypHI,
«XOpOIION — He JIOITyCKaeT CYINECTBEHHBIX HETOUHOCTEIT, 5
(GATTEHOY — YBS3BIBAET YCBOGHHBIE 3HAHHSA C IIPAKTHYECKOH JEeSTEIIbHOCTBHIO
HalIpaBIIEHIL,
— apTYMEHTHPYET Hay4HbIE TIOTOKEHH,
— JlenaeT BBIBOIBI H 0000IIEHH S,
— BIIaZieeT CHCTEMOII CIIEIHAIH3HPOBAHHBIX ITOH SITHI.
— O0y4aroIHiicss YCBOWI TOIIBKO OCHOBHOH ITPOrpaMMHBIH MaTepHal,
[0 CYIIECTBY H3JIaraeT €ro, OIMpasich Ha 3HAHHS TOJIBKO OCHOBHOI
JTHTEpaTypPHI;
— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKH H HETOYHOCTH,
(anfgg?gggimm» — HCTIBITBIBAET 3aTPYAHEHHS B IIPAKTHYECKOM IIPHMEHEHHH 3HaHHI
HallpaBIIEHI,
— crnabo apryMeHTHPYeT Hay4YHBbIE TTONOKEHHS,
— 3aTPYAHSETCS B () OpMYITHPOBAHHH BEIBOZOB H 0000IIEHHIT,
— YaCTHYHO BIIaJ[eeT CHCTEMOI CIIELHAITH3HPOBAHHBIX ITOHSTHIL.
— OOYy4YaroIMiicsl HE YCBOMII 3HAYMTENbHOH YacTH ITPOrPaMMHOIO
MaTepHana;
— JIOITyCKaeT  CYINECTBEHHbIE  OIMMOKH M HETOYHOCTH  IIPH
meyﬂgg?q?g}%?m» PacCMOTPEHHH TTPOOIIEM B KOHKPETHOM HaIlpaBIIEHHH 5
— MCTIBITBIBAET TPYAHOCTH B IPAKTHYECKOM IIPHMEHEHHH 3HAHHIT,
— HE MOKET apryMEeHTHPOBATh HayYHbIE TIOJIOKEHH S,
— He (hOpMYITHPYET BEIBOAOB H 0GOOIIEHHIT.
10.3. THIIOBBIE KOHTPOJILHBIE 3a/IAHH S HIIH HHBIE MaTepHaIIbI.
Bompocs! (3aaur) JUIsg 5K3aMeHa Ipe/IcTaBlIeHsl B Ta0mmIe 15.
Tabmma 15 — Borpocs (3a1a4i) 71 5K3aMeHa
Kon
[TepedeHb BOMPOCOB (3a7a4) U1 3K3aMeHa HHANKATOP
a
No Bricota Koopmuuar | Koopammar | Koopyuuar | Macmrad | | I1IK-6.3.1
BapHaHT | OpOMTEI HaJ |a OPOHTHI | a ¢oTorpa- | a Ha3eMHOI | BpeMeHH [IK-6.¥.1
a MTOBEPXHOCTh | HA MOMEHT | (PHPYeMOro | CTaHI[HH, [IK-6.B.1
10 3emm, KM | Havama 00beKTa, rpajn Cuctema || [1K-6.B.2
BBITIOJTHEHH | Tpaj peabHOT
S MICCHH, o
Ipaj BpeMeHHI/
CHCTEMA
BpeMeHH
MOJIETTH-
PpOBaHHS
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1 500 -160 -80 30 1/10
2 400 -80 -20 35 1/10
3 300 -40 0 40 1/10
4 350 0 10 45 1/10
5 450 10 15 50 1/10
6 550 15 40 55 1/10
7 600 20 50 60 1/10
8 300 25 35 80 1/10
9 250 30 50 60 1/5

10 400 35 55 30 1/5

Borpocsr (3agaun) i 3aueta / gudd. 3ayera rpeacraBieHsl B Tadnmie 16.

TaGmma 16 — Borrpocsr (3agaun) s 3aueta / qudd. 3ayera

No 11/11

[lepevens BOmpocoB (3aaa4) ;s 3avera / gud@. 3auera

Kox
HHAMKATOpa

VyeGHBIM IUTAHOM He ITPeyCMOTPEHO

IpejcTaBieHsl B Tabmmie 17.
Ta6mra 17 — TlepeyeHs TeM U1 KypcOBOT O IIPOEKTHPOBAHHNS)/ BEOTOTHEHHS KYPCOBOI paGOThI

[lepeyeHb TeM JUIS KypCOBOIO ITPOEKTHPOBAHIS/BBITOMHEHHS KYPCOBOH paGOTHI

Ne /it

KYPCOBO#T pabOThI

[IpuMepHBIiT TTepeyYeHb TeM JIUIT KYPCOBOrO IMPOEKTHPOBAHHNS/BBITTOTHEHHS

Y4yeOHBIM TUTaHOM He TPeYCMOTPEHO

IIpeJicTaBIeHbI B TaOmmre 18.

Tabmmita 18 — [IprMepHEIil ITepeyeHs BOITPOCOB U1 TECTOB

BO]'[pOCBI A1 TIPOBEJICHH A l'[pOMe)Ky’l'O‘-]}lOﬁ aTTecTalMii B BHJAC TECTHPOBaHIA

Ne o/t [TprMepHBIii IiepedeHb BOIPOCOB UISI TECTOB Kon
HHJIHKaTOpa
| [TepeuricimiTe THITBI KOCMHYECKHX allllapaToB 110 Ha3HAYEHHIO. [1K-6.3.1
2 [TpuBemiTe KTacCHHKAIIHIO KOCMHYECKIX allIapaToB ITO Macce. [IK-6.V.1
3 Kakue CyIecTBYIOT KOMITOHOBOYHBIE H a3POIHHAMHYECKHE CXEMEI I1IK-6.B.1
MKA. [1K-6.B.2
4 [TepeuricimTe coBpeMeHHBIE TDTaT¢OPMEBI YHHBEPCHTETCKIX MKA.
YKakKiTe HX JOCTOHHCTBA M HEJOCTATKIL.
5 Kak ncnomnes3yercs TeopeMsl HpIOTOHA O TpaBUTAIHH BHYTPH H BHE
OJTHOPOHOIT cephl TIPH pacyeTe OPOHTHI ITOJIETa CITYTHHKA.
6 [IepeuricimiTe OCHOBHBIE THITHI OPOHT IIOJIETA CITYTHHKOB.
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7 [TpuBemnTe 6 OCHOBHBIX ITaPAMETPOB OPOHTHI CITYTHHKA.

8 Brmeante GopMyITy As pacueTa IepBoil KOCMHYECKOH CKOPOCTH.

9 Ha xakoli opOHTe CITYTHHK JBHIaeTCs OBICTPEE- Ha BRICOKOH HIH
HH3KOI?

10 YTO HYKXHO CIENIaTh ¢ KOCMHYECKHM aIrllapaToM, YTOOBI TIEPENTH ¢
Goree HU3KOH OpPOHTEL Ha 00JIee BEICOKYHO?

11 Kaxyie mpuOopsl Ha GOPTY CITYTHHKA TTO3BOJISIOT OMPEAEIHTE Er0
IIPOCTPAHCTBEHHYIO OPHEHTAIHIO?

12 Kaxiie BHIBI CIIIOBBIX YCTAHOBOK HCITONB3YIOTCS B MKA Mx
JIOCTOMHCTBA H HEJOCTATKI.

[lepeyeHb TeM KOHTPOIBHBIX PaboT IO AMCIMIUIMHE OOYYAIOIHXCSA 3a0YHOH (HOPMBI
00y4eHMs, TIpe/icTaBIeHbl B Tabmiie 19.

TaGmma 19 — IlepeyeHb KOHTPOIBHBIX padbOT

No /1t [TepeyeHp KOHTPOIBLHBIX paboT

He nmpegycMorpeHo

10.4. MeTtomuyeckiie  MaTepHaibl,  OMpeAe/LIONHEe  TMPOLEAYPhl  OLIEHHBAHHA
HHANKAaTOPOB, XapaKTEePH3YIOIMMX HTanbl (OPMHPOBAHHSA KOMIIETEHIMIH, COmepikKarcs B
JOKaIbHBIX HOPMATHBHBIX akTax [YAIL, permaMeHTHpPYIOIIHX IIOPSAOK M ITPOLEAYPY
MPOBEJIEHHS TEKYIEro KOHTPO/s YCIeBaeMOCTH H ITPOMEKYTOUHOIT aTTecTallii 00yYaromXcs
['VAIL

11.  Mertommyeckie yKkazaHHs JUIs1 00YYarOIHXCS 110 OCBOEHHIO JHCIIHIUTHHEI
(Huotce npueooamecs pexomeHoayuil no cocmaeneniio OaHHo20 pazoena)

11.1. Meroamyeckie yKazaHHS 11 OOYYalOIHMXCS I10 OCBOEGHHIO JIEKI[HOHHOI'O
MaTepHaia (ecau npedycmMompeHo yiebHvM NAaHOM O OAHHOL OUCHUNILHE).

OCHOBHOE Ha3HAuYeHHe JIEKI[MOHHOI'O MaTepHala — JIOTHYECKH CTPOIHHOe, CHCTEMHOE,
IIIyOOKOe H SICHOe H3IIOKeHHe ydyeOHOro marepHana. HasHaueHHe COBPEMEHHOH JIEKIHH B
paMKax JUCIMIUIMHBI HE B TOM, YTOGHI IMOTYYHTH BCIO HH(OPMAIHIO IIO TEME, a B OCBOEHHH
(dyHIaMeHTaIbHBIX IPOOIIeM JHCIMIUIMHBEI, METOJOB HAYYHOTO TIIO3HAHHS, HOBEHIINX
JIOCTIDKEHIIT HayYHOH MbICTH. B y4eGHOM ITpoliecce JIeKI[HS BBITOTHIET METOH0IOTHYECKYIO,
OpraHM3aIlHOHHYIO H HH()OPMAIIHOHHYIO ()YHKI[HH. JIeKIs pacKphIBaeT IOHATHITHEIN armiapaT
KOHKPETHOH 00IacTH 3HaHHS, €€ IpoOJeMbl, JaeT IleJIbHOe IIpeACTaBIeHHE O JAHCIHILIHHE,
TTOKA3BIBAET B3aHMOCBSI3b C JIPYTHMH JTHCIIHIUTHHAMI.

[TnaxmpyeMble pe3VIIbTaThl ITPH OCBOEHHH 00YYaFOIHMHCS JIeKIIHOHHOTO MaTepHaa;

— TIIONy4YeHHE COBPEMEHHBIX, I[eJIOCTHBIX, B3aHMOCBSI3AHHBIX 3HAHHII, YpPOBEHb
KOTOPBIX OIpeAeNseTcs IeJIEBOH YCTAaHOBKOMH K KaK[0H KOHKPETHOH TeMe,

—  IIOITy4eHHE OIbITa TBOPUECKOH paboThl COBMECTHO C ITPEIOlaBaTeIeM,

— pa3BHTHe TPOeCCHOHATLHO-IETOBRIX  KauecTB, JIOOBH K  TpeAMeETy H
CaMOCTOSITENTEHOT' O TBOPYECKOT O MBITTDIEHH 5L

— TIOSIBIIEHHE HeOOXO HMOT0 HHTEpeca, He0OXOIMOT0 TSI CAMOCTOSTENIbHONH pabOTHI,

— IIOMy4YeHHEe 3HaHHII O COBPEMEHHOM YPOBHE pa3BHTHS HAyYKH H TEXHHKH H O
IPOTHO3€ HX Pa3BUTHS Ha OIIIIKAIIIE TOIBI,

— HAYYHTBHCS MeTOAHYecKH oOpabaThIBaTh MaTepHan (BBIZENIATH TIIaBHBIE MBICITH H
TONOKEHHSI, TPHXOANTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSATH HX B Pa3IHYHBIX
¢ opMyIHpORKax);,

—  TOITy4YeHHE TOYHOrO MTOHHMAaHHS BCeX HEOOXOHMBIX TEPMHHOB H ITOHSTHIL.
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JIEKIIMOHHBIIT MaTepHal MOXKET COIPOBOXKAATHCS JEMOHCTPAIIMEN  CIIAHZOB H
HCTIOb30BAaHHEM pa3aTOYHOrO MaTepHala TpPH IPOBEJACHHH KOPOTKHX MJHCKYycCHIT 00
O0COOEHHOCTSIX IIPHMEHEHHS OTJAETbHBIX TEMAaTHK I10 A CIHIUIHHE.

CTpyKTYypa peJocTaBIeHN T JIEKIIHOHHOIO MAaTEPHANIA:

— BBOJIHAS YaCTh — IIOKA3hIBAET IIEPEYeHb PACCMAaTPHBAEMbIX B JIEKI[HH BOITPOCOB, HX
aKTyalTbHOCTD VIS TIPAKTHKH IIPHOOPOCTPOEHHS, CBSI3b JIEKIIHOHHOIO MaTepHaa ¢
MPEABLYIIHM H ITOCIEIYIOIHM MaTepHallaMH; JaeTcs IepeuyeHb OCHOBHOM H
JIOTIOITHHT EITBHOMH JIHTEPATYPBI 110 TEME, BKITFOUAsl PyKOBOISIIHE JOKYMEHTEI,

— OCHOBHAs 4acTh — ITOCIIE0BATENLHO MTOKA3bIBAFOTCS BEIHOCHMBIE BOITPOCHI, PACKPHIBAOTCS
TeopeTHYecKHe ITOJI0KEeHN S, TIOKA3BIBal0TCS OCHOBHBIE pacueTHbIe (POPMYIIHL,

— HTOrOBasl 4aCTh — MOABOSITCS HTOTH 3aHATHS, aKTYaTH3HPYIOTCS HaHOOoIee BaKHbIE
BOITPOCHI;, OMpeAersIeTcs TeMaTHKa OyAYINHX MTPAKTHYECKHX 3aHSTHI ITO TeMe;, TaéTCs
3a/IaHIe Ha CaMOCTOSTEIbHYIO ITOATOTOBKY, IIPOH3BOASATCS OTBETHI Ha BOITPOCHI.

11.2. MeTtognueckie ykKa3aHHSI U9 OOYYarOIIMXCS IO YYacTHIO B CeEMHHapax (ec/u
NpeoyCcMONpeHo YuebHsiM NIAHOM NO OAHHOLL OUCYUNILHE)

11.3. MeTtognueckie ykKasaHHSI 19 OOYYAXOLMXCS IO ITPOXOXKIECHHIO IPaKTHYECKHX
3QHSTHIL (ec/iit npeoycMompeHo y4eOHbIM NIAHOM NO OAHHOLL OuUCunILHe)

[IpakTHieckoe 3aHATHE SBISIETCS OJHOI M3 OCHOBHBIX (POPM OpraHM3alHH y4eGHOro
Tpoliecca, 3aKFOYaroascs B BEITOIHEHHH O0YYaroIHMHCS 0] PYKOBOACTBOM ITPEroaBaTenst
KoMIUIEKCAa YYeOHBIX 3aZlaHHil C LENBI0 YCBOEHHS HayYHO-TEOPETHYECKHX OCHOB Y4eOHOH
U CLITLUINHEL, TIPHOOPETEHNS YMEHHIT H HABBIKOB, OITbITa TBOPYECKOI JESTeIbHOCTH.

Llenpro MPaKTHYECKOTO 3aHSATHS JJ1s1 OOYYAOIETrOCs SBISAETCS MIPHBHTHE O0YYarOIIHMCS
YMEHHIT H HaBBIKOB ITPAaKTHYECKOIT IEATETbHOCTH 110 H3Y4aeMOTH JIHCIHIUTHHE.

[ImaHpyeMsle pe3ylbTaThl IIPH OCBOEHHH 00YYarOIMMCS MPAKTHYECKHX 3aHTHIT:

—  3aKperuvieHHe, YITyOlleHHe, pacIlHpeHHe M JeTalH3alfis 3HaHHI IIPH pelleHHH
KOHKPETHBIX 3af[a4,

— PpasBHTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIBHOCTH — MBIIIUIEHHS,
TBOPYECKOI aKTHBHOCTH,

— OBJQJIEHHE HOBBIMH METOAAMH H METOAMKAMH H3Y4YEeHHsS KOHKPETHOH Yy4eGHOI
JUU CLIVTLITHHBI

— BbIpa0OTKa CIIOCOOHOCTH JIOTHYECKOrO OCMBICIIEHHS ITOTYyYEHHBIX BHAHMIT IS
BBITTOJIH EHIS 3aIaHHIT,

— obecrevyeHHe palHOHATHHOTO COYETAHHS KOIUIEKTHBHOIT M MHIMBHYAIbHOIT (popm
00yYEeHHS.

TpeboBaHH A K MPOBEAEHHIO ITPAKTHYECKIX 3aHITHIT

Hpalmmecmxe 3aHATHA IIPOBOAATCA ITOCIIE YTCHH A JIEKITHH , JarONIHX TEOPETHUYECKHE OCHOBBI
JUJIS X BEIOTOITHEHHA . IIOIIYCKBGTCH BBITIOTHEHHE ITPAKTHYCSCKHX 3aHATHH 1O TIPOYTECHH A TIEKITHH
C IIETIBIO OONIerYeHHs H3YUCEHHA TEOPETHYECKOI'O MaT€pHalla ITPH HallHYHH OITHCAaHHH paﬁorr .
BKITIOYAFONIMX HeOOXOJHMBIE CBEJeHHS IUIH CCHBUIKH Ha KOHKPETHEBIC yqeﬁmﬂe H30aHI g,
COJZICPKAIIHE 5TH CBCACHHA.

B XoJle MPaKTHYECKHX 3aHATHI CTYIEHTHI BeIYT HEOOXOMHMEBIE 3aITHCH , KOTOphIE
NpelloflaBaTellb BIIpaBe ITOTPeGOBaTh JUIA TPOBepPKH. JOIMycKaeTcd IO COITIaCOBAaHHIO C
TIpelToiaBaTelleM ITPeICTARIIATE OTYET O paboTe B AIIEKTPOHHOM BHJIE. B KOHIIE IMPaKTHYECKOTO
3aHATHS TIPETIOJaBaTellh OleHHBAaeT PaloTy CTYAeHTa ITyTeM IPOBEPKH OTYeTa M (WIH) €ro
3aIUTEI (CoOece[0BAHIS).
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11.4. MeTtoguyeckie yKa3aHHS 11 OOYYarONIMXCS I10 BBIIIONIHEHHIO IJ1a0OpaTOPHBIX
PaboT (ecau npedycmompeno yuebnvim WIaHOM NO OAHHOL OUCLUNILIHE)

11.5. MeTtoguyeckie VyKazaHHsA U194 OOYYarOIUXCS II0 ITPOXOXKIEHHIO KYpPCOBOIO
MIPOEeKTHPOBAHH Y/ BEITIOTTHEHHST KYPCOBOI PabOoTHl (eciu npedycmompeHo y4eOHbvIM HIAHOM HO
OaHHOIL OucyunuHe)

11.6. MeTognyeckne yKa3zaHHA I 00YYArOIIHXCS 110 MPOXOXKICHHIO CaMOCTOSATEbHOM
paboThL

B Xozie BHINOIHEHHS CaMOCTOATEILHON PadoThl, OOYYArOIIHIICS BBIIONHIET PaboTy I10
3aIaHHIO M TIPH METOHYECKOM PYKOBOJACTBE IIPEIIOAABATENSL, HO Ge3 ero HEemocpeacTBEHHOIO
Y4aCTHSL

Jnsg oOyyaronmxcs MO 3a04HOH ¢opMe OOyUeHHS, caMOCTOSTelIbHas paboTa MOJXKET
BKJIIOUATh B €051 KOHTPOIBHYIO padoTy.

B mporecce BBITOTHEHHSI CaMOCTOSITENBHOI PaboThl, y oOyyaromerocst (popMHpyercs
1enecoo0pasHOe IUIaHHpPOBaHHe paboyero BpeMeHH, KOTOPOe IMO3BOISET HM pa3BHBaTh YMEHHS
MU HABHIKH B YCBOEHHMH H CHCTEMATH3AIMH IPHOOpPETaeMBIX 3HAHMII, OOecIIeYHBAET BBICOKHIT
YPOBEHb YCIIEBAEMOCTH B IEPHOJA OOYYEHIS, IIOMOIaeT IIONYYHTh HaBBIKH ITOBBIIIEHHS
Mpo(heCcCHOHATBHOT'O YPOBHSL

MeroanuecKiMIL ~ MaTepHanaMi,  HalpaBISEOLMMH  CAMOCTOSTENBHYIO  paboTy
OOYYAOIHXCSABIISIIOTCS:

—  yueGHO-MeTOAHYECKIHII MaTepHall IT0 AHCIHILIHHE,

—  METOAHYECKHE YKa3aHHS I10 BBITOIHEHHIO KOHTPOIBHBIX PaGoT (711 00y4aromHXCs
110 3a04HOI Popme 0OyyeHH).

11.7. Mertoqmieckne yKasaHHS I OOYYarOIMXCS I10 IPOXOXKJIEHHIO TEKYIUETO
KOHTPOIIS YCIIEBAEMOCTH.

Texynpni KOHTPOIb YCIIEBAEMOCTH IIPeyCMaTPHBAET KOHTPOIb KavyecTBa 3HAHHI
O0Y4arOIMXCS, OCYIIECTBISEMOIO B T€YEHHE CEMECTPa € IIENBbI0 OLEHHBAHHS XOJa OCBOEHHS
JUH CITHTTIIHHEI.

MeTozbl TEKYIIErO KOHTPOIIS BEIOHPAIOTCS TIPETOfaBaTeleM CaMOCTOSITEIIBHO HCXO/S H3

Crienu (pUKH THCI[HTUTHHEL.

B 03MOKHBIE METOIBI TEKYINErO KOHTPOIIS O0Y4arOIIHXCS:

—YCTHBII OIPOC Ha 3aHSTHSIX,

—CHCTeMaTH4ecKas IIPOBePKa BBITOITHEHH S HHANBHAYAJIbHBIX 3aJaHHIT,

—3alIITa OTYETOB ITO JIaGOPAaTOPHBIM paboTaM,

—IIPOBeJIeHHe KOHTPOIBbHBIX paboT;

—TeCTHPOBAHHE,

—KOHTPOIIb CaMOCTOSTENTBHEIX paboT (B IMHChMEHHOM WIH YCTHOH (opMax),

—KOHTPOJIb BBITOTHEHIS HHINBHIYATBHOT O 3aJJaHNS Ha IIPAKTHKY,

—KOHTPOJIb KYPCOBOT'O IIPOEKTHPOBAHHA H BBITIOITHEHH ST KYPCOBBIX PaloT;

HHBIE BHJIBI, OTIPEJIENISIEMBIE TIPETIO/IaBATEIEM.

B TeueHne ceMectpa oOy4arormuiicss opopMiIsieT OTYETHBIE MaTepHAIIbl B COOTBETCTBHH C

YCTAaHOBIEHHBIMH TpeOOBAaHHSIMH H METOJaMH ITPOBEAESHHUS TEKYIEro KOHTPOIS, H

TIPENOJaBaTENb OLIEHHBAET ITPE/ICTABIEHHBIE MaTePHAIIHI.

11.8. Ilpn TmoABeeHHH HTOTOB TEKYIIETO KOHTPOISA YCIIEBaeMOCTH B BEIOMOCTH
0OYyYarOIIMCSI BBICTABIISIFOTCSI aTTECTAIHOHHBIE OIIEHKH: «aTTECTOBAaH», «HE aTTEeCTOBAH).
CHcTeMa M BO3MOJKHbBIE KPHTEPHH OIIEHKH YYHTHIBAeT 3HAHWS, YMEHHS, HAaBBIKH U (WJIH) OITBIT
NesSTeTbHOCTH, XapaKTePH3YIOMIHE 3Tarmbl (OPMHPOBAHMS KOMIIETEHI[HIT  HCI[HITIHHBI.
Pe3ynpTaTel  TEKYIero  KOHTPOJS  JOIKHBI ~ YYHTBHIBATbCS  TIPH  IIPOMEXKYTOYHOIT
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aTTecTal[ui. MeToIHyYecKHe yKa3aHHS UL OOYYarOIMXCS IO ITPOXO0KAEHHIO ITPOMEXYTOUHOI
aTTeCTaI[HH.

[IpomexxyTouHass  aTTecTamisl  OOYYAIOMIMXCS  MPeJyCMATPHBAeT  OI[EHHBAHHE
MIPOMEKYTOYHBIX H OKOHYATEIbHBIX Pe3y/IbTaTOB O0y4YeHHS IO AUCIHIUTHHE. OHa BKIIOYAET B
cels:

— Db9K3aMeH — (QopMa OIEHKH 3HaHHI, ITOTyYeHHBIX OOyYaromHuMcs B IIpollecce
H3yYeHHs BCEH MUCI[HIUIMHBI HIIH €€ YaCTH, HaBBIKOB CaMOCTOSITEIbHOI PaboThI, CIIOCOOHOCTH
MPUMEHSATh HX NI PelleHHs MPaKTHYeCKHX 3ajady. OK3aMeH, KaK ITPaBIIIO, IPOBOAMICS B
TEpHOJ 5K3aMEHAI[HOHHOH CECCHH M 3aBepIIacTCs aTTeCTAI[HOHHOH OLEHKOH «OTIIMYHOY,
«XOPOIIOY, «YAOBIETBOPHUTEIBHOY, «HEYAOBIETBOPHTEIHLHOY.

DOK3aMeH B (bopMe ACMOHCTPAIIHOHHOI'O 5K3aMC€Ha IIPOBOAHICA B COOTBETCTBHH C
KOMIUIEKTOM OILIEHOYHOI AOKYMEHTAI[II, COACpXKalllEM IIPHMEPHBIE OLICHOYHBIE MaTCpHalIbL,
paBMeIIIeI—H—IBIW IIPEACTABIICHHBIM HHAKE:

ITacnoprt komiekTa oneHouHol JokymeHTauu (KOJI) Ne 1.1mo0 kommereHuu No
RS54 «{IH/KeHEePH A KOCMHIECKHX CHCT €M)

Komrmekt oreHounoit goxymeHTarm (KOJI) Ne 1.1 paspaboTan B L[eJSIX OpraHH3aIfH H
IIPOBEACHUS JEMOHCTPAlMOHHOIO 9K3aMeHa I10 KommeTreHUHH Ne RS54  «MHxeHepnsa
KOCMHYECKHX CHCTEM) H PaCCUHTaH Ha BBIIIOIHEHHE 3aJaHMil IPOIOIIKHUTEIIBHOCTHIO 4 aca.

KOJZ No 1.1 wmoxer OBITh PEKOMEHIOBAH JUIA OLIEHKH OCBOEHHS OCHOBHBIX
npoecCHOHATPHBIX ~ OOpa30OBaTENIBHBIX IPOTPaMM M HX  YacTeil, JOIONHHTETbHbIX
Mpo(hecCHOHATBHBIX IPOrpaMM H IIPOrpaMM ITPO(eCCHOHATIBHOIO OOYYeHHS, a TaKXke Ha
COOTBETCTBHE YPOBHSIM KBaTH (HKAI[H.

[lepeuyeHb 3HAHMIL, YMEHHi, HABRIKOB B COOTBETCTBHH co Crienmduxaipieii craHzapra
komriereHimm  Ne RS54 «Mmxenepns kocmmvecknx —cuerem» (WorldSkills — Standards
Specifications, WSSS), nmpoBepsieMslif B paMKaX KOMIUIEKTa OLIEHOYHOI JoKkyMeHTarmu Ne 1.1

TaGmiia 22
Pasnenn | HammenoBanme pasaesna WSSS Baxknocrb (%)
WSSS
| Opranxmsaiisg paGoThl H YITPaBJIEHHE ITPOLIECCOM 6,75
2 [TpoBejieHHe HCTBITAHNHS OOPTOBBIX CHCTEM CITYTHHKA 3.5
3 PaspaGoTKa IporpaMMHBIX PelleHHiT 10,85
4 Perienne rnmpoGrieM, HHHOBAIMH H KPEaTHBHOCTh TIPOH3BO/ICTBA 43
5 OdopmiteHne 1 BejieHHe JoKyMeHTalH. CoOmoieHHe 1.4

KYJIbTYPHI

3aaHue /151 IEeMOHCTPAHOHHOI 0 YK3aMeHa 110 KOMILIEKTY OLIEHOYHOH JOKYMEHT aiu No
1.1 mo kovmeTeHHN Ne R54 «H/KeHepH s KOCMH1eCKHX CHCT eV

[TpomomxHUTeTbHOCT BBITIOTHEHHS 3a{aHUS: 4 4.

@opMaT J[eMOHCTPaIIHOHHOrO 3k3aMeHa: OYHEI /J[HCTaHITHOHHBII

®opma yuyacTus UHAMBHyaIbHAS

Buy arrecrarm: 'HA / ITpomexyrouras KOJ[ /15 HOK Her

Moy/ii ¢ onmcaHHeM padoT

O01ue TpedoBAHMSE:

Y4yacTHHKaM TIpeJylaracTcd B KadyecTBe y4eOHOTO 3ajJlaHHS ITPOBECTH HMHTAIHOHHOE
MOJISTTHPOBAHIE  IIPOIlecca TIONETa IO OpPOHTATBHOH TPacKTOPHH MAlIOr0 KOCMIYECKOTO
armmmapata (MKA) - wmckycctBeHHoro cmyTHHKa 3emm (MC3), criocoGHOrO BHITIOMHATH
Pa3IIIHEBIE TIETTEBRIE 3aauH.
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B mpotiecce mpoBeieHnd /{5 YYaCTHHKH JOJIKHBI HCIIOIIb30BaTh COOPAHHBIN 3apaHee U
TIOATOTOBIIEHHBIIT K SK3aMeHY (YHKIMOHAIbHbIIT MakeT MKA H MpOBECTH ¢ HHM OCHOBHBIE
TONTYHATypPHBIE HCIBITAHHS, BBHIOIOTHHB HHKEHEPHBIE pacueThl M IIPOBECTH HMHTAIOHHOE
mozennpoBanie MKA. Tlpimvepom (YHKIIHOHATBHOTO MakKeTa MOTYT CIYKHTh KOMITOHEHTHI,
BXOASIHE B cocTaB HaOopa KOHCTpyKTopa cryTHHKa «OpouKpadt» (wm anamorm) (puc.l).
Omnmncanne cTaHgapTHoro HaGopa kommoHeHT «OpOuKpadt» (wmm anamoru) (puc. 2), H3
KOTOPBIX coOHpaeTcs CITyTHHK, ITpeicTaBIeHO 3/ech: http://orbicraft sputnix.ru/doku. php

Puc. 2. O6mmit Bij HaGopa KoHCTpyKTopa «OpOHKpadTy (FIIH aHATIOTH)

Jlanee B OMHCAaHHH IO YMOITYAaHHIO TOAPa3yMEBAEeTCS HallH4YHe HaOopa KOHCTPYKTOpPa
cytHHKa «OpouKpadT» (FUTH aHaIIOTH).

CobOpaHHBIT QyHKIHOHAMEHEI MakeT MKA momKeH 00eCeuHTh BBHIMTOTHEHHE MHCCHH
JI33 Ha clielHaTbHOM cTeHjIe TTOTYHAaTyPHOro MOJTHpPOBaHHS (pHc. 3). Bo3MOXHOe OITHCaHHe
CTEeHJIa, B COCTaBe KOTOPOI0 JOIKHBI OBITh NIPOBEIEHBI HCITBITAHHS MAaKeTa, IPHBOAUTCS 31ECh:
http://sputmx.ru .
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Prc. 3. MarnnTHas paMKa (MMHTaTOP MArHHTHOTO IO 3eMIIH) ¢ TIOJBECOM, HMHTATOP
3emni, iMuTaTop ConHIa

B urore ncronp3yemasa ydacTHHKaMH /[D HHKeHEepHas MOJIelb KOCMHYECKOrO armrapaTa
JOIKHA OBITh MaKCHMAIBHO IPHOIIDKEHA K PEalIbHO 3aIlyCKaeMbIM Ha OPOHTY MOJIEILSIM.

YyacTHHKaM HeoOXOAHMO OOecreyHTh IonydeHHe L[leHTpamMH YIIpaBIEHHS ITOJIETOM
(LIVTI) maxcHMaIbHO OIMepaTHBHO, T.€. B MAaKCHMAIBHO KOPOTKOE BpeMs, KaK MOKHO OOJIBIIEro
KOIIMYECTBa KayeCTBEHHBIX H300pa’keHMil 3aJlaHHBIX reorpadHyecKHx obnacreil B TeueHHE
AKTHBHOI'O CpokKa cymiecTBOBaHHA KA, IpH 5TOM CITYTHHK JOMKEH MAaKCHMAlIbHO BBIITOIHHTH
IOCTaBIEHHBIE TIEpe]] HHM 3ajauyd. TakkKe YYaCTHHKH BBIMONHSIOT IIPOrPaMMHPOBAHHE
GOPTOBOIO KOMITBIOTEPA AT OOeCTIeYeHH S LETIEBOI 3a1ayuH.

O1leHKa IPOH3BOAUTCS YIIEHAMH JKIOPH — SKCIEepTaMH Ha IUIoMIajKe IposejeHus [0,
JOIYIIEHHBIMH K OLEHKe, KaK B OTHOIIEHHH BBIMOINHEHHS 3alaHis B MOXYNe, TaKk H B
OTHOIIEHHH TIpollecca BBITOMHEHHS 3aflaHns. EcimH ydacTHHK J[D He BBINTONHSAET TPeGOoBaHHS
TEXHHKH 0e30TaCcHOCTH, TOABEPracT OMAcHOCTH ceOs HIH JPYTHX YYaCTHHKOB, TO OH MOXET
OBITH OTCTpaHeH oT /[0.

3aganne JIO JDOMKHO BBOIONMHATBCS IO MOAYISM. [IpH BBOIOTHEHHH HEOOXOIHMO
HCIIONB30BaTh JIOMONHUTEIbHYI0 HH()OPMAIMIO H JaHHbBIEe, yKa3aHHbe B [IpIIOKEHMSX K
safaHuio J[O. OlieHKa TakKe IPOHCXOAHT 110 pesyibTaTaM BBITOJTHEHHS MOJYJLS.

[lepen BBIMOMHEHHEM 3ajJaHHs HeOOXOAMMO BBIMONHHTh IUIAHHPOBAaHHE BCEX
MIPOM3BOANMBIX BHAOB pa0OT, PacUETOB, BBHIMMCIIEHHII. YYaCTHHK JOJDKEH IPOAYMATh OOIIYIO
KOHIIETI[HIO PabOTHI, IIPHMEPHOE BPEMS Ha BBITOITHEHHE MOAYIISL, OIPEAENIHTh OTBETCTBEHHOI O
3a €ro BBIIONHEHHE, PacIpelelHTh OOS3aHHOCTH H POIH IO TPYAOBBIM (YHKIMHSM BHYTPH
TPYIIIEL U 110 JHSM, O YeM CJIeJIaTh COOTBETCTBYIOIHE 3amucH B [Iprnokernnn Nel uroroBoro
oTyYera:

HeoGxomiMass wHpOpPMAIMS, JJAOKYMEHTAIMsI M IPOrpaMMblL, HeoOXOMHMbIE IS
BBITIOJIHEHNS 3a/IaHHsI HAaXOAATCS Ha pabovyeM KOMITBIOTEDE YYacTHHKA B ITallKe Ha pabodyeMm
CTOJIE C Ha3BaHHEM, HWJIeHTHYHBIM JlaTe NpoBeeHH /IO - 310 AeHb 1 /13, mpimvep: 28_12_2021
(cm. Puc. 4). OO6pasen] M MOTHBIH IlepeyeHb COMEPIKIMOIO STOI IAIKH MpeJocTaBIdeTCS B
TIOATOTOBHUTEIIBHBIIT JIEHB.

JIms coXpaHeHHS BCeX Pe3yIIbTaTOB Pa0OTHl Ha pabodeM CTONle KOMITbIOTEPa KakKIOro
YYaCTHHKA CO3J[aeTcs TIallka C Ha3BaHHEM Ha aHTTIMIICKOM s3bIke Project_Homep padouero
MecTta (cM. puc. 4), Te TOcle HIDKHETO TIOAYePKHBAHHA TIIeYaTaeTcs HOMEP KOMaHIbI,
TIOITYYEeHHBIH ITPH KepeObeBKe pado4yHX MecT, HanpuMep: Project_2



Puc. 4. OGpa3el] co3gaHHBIX ITallOK Ha pado4YyeM CTOJIe KOMITBIOTEPA y4yaCTHHKA

Baxuo: ¢aitr Ilprmoxkenns Nel HTOroBoro oryera 3allONHSETCS Ha KOMITBIOTEpPE
YYaCTHHMKa M IIPeJOCTaBISIeTCsl K IPOBEPKe SKCIlepTaM Ha Iulomaike (rmarka Project_Homep
padouero mecta (cMm. Pric. 4).

Ilocme »TOro yYacTHHMKAM Ha KaXIbli KOMIbIOTED TpeOyeTrcsli YCTaHOBHTHL BCe
TIPOrPaMMBbI, HEOOXOHMMEIE /IS BRITIOJIHEHH A 3aaHI A KakKJIOMY y4aCTHHKY, OTBETCTBEHHOMY 3a
BBITIOTTHEHHE MOIYIIS.

Moayms 1. MmMuaTanmHoHHOe Moje/mpoBaHHe mogera mo opoure MKA. Pacuer

Heprodaianca Ha dopry MKA.
VY4yacTHHK paccYHTHIBaeT KOMHYECTBO CEAHCOB CBEMKH H KOHYECTBO CEAHCOB CBS3H C
HCIONB30BaHHEM OTKpbeIToro 1O  umcnenHoro wmogermipoBanns SX-Modeller ornexneaer
LIHKIOrpaMMy pabOTHl CITyTHHKa Ha OpOHTE C Y4YeTOM ITONYYEHHBIX HCXOMHBIX JAHHBIX.
(https://sourceforge net/projects/sputnixsatellit/files/?source=navbar),

Hcxonnsie gannsie B [Ipmnoxenne Ne 2 «3aganne 1 [10 wCIeHHOTO MOJEITHPOBAHH S
SX-Modeler» (sm1 aHaIOTH) BHIAAIOTCS KaXKAOMY YYaCTHHKY Ha IUIOM[AKE B COOTBETCTBHH C
BapHaHTOM 3ajaHus. Ha ocHoBaHHM HHQOpPMAIMH O ITOTYYeHHOH LHKIOrpaMMe paGoThI
GOPTOBBIX CHCTEM PAacCUMTHIBAETCS IMMKIOrpaMMa paGoThl cHeTeMbl sSHepronuraHus (COID)
(puc. 5).

LY

Quln Ofuge Opbes Coyrm  Jumssiss  Opwowrswps Cofeucsss MH Mogess Clisw Pacssr  Buyasossis  Cactousses 0 nperpassis

CTIYTHIAKE Magenep: (Chibis-) - a b

Eama | Woggena | Pacrucass |

P —
Magennpasanne sstepuens Speam cigemapm 033315 llar £0.0 sec Copmenmic 0

Puc. 5. O6mmit By TpaccHpoBkH opOuTel Chibis-M (Himin aHamorn)

[Ipu BeIMOMHEHHH MOAYNIA | y4acTHHK paCoTaeT HaJ YHCIEHHBIM MOJETHPOBAHHEM
JIBIDKEHHS CITyTHHKA 110 OpOHTe, Io16Hpast ONTHMATEHEIE TI0 OBICTPOAEHCTBHIO KO3 G HIMEHTH
yIparlleHHus PD-perynsropa MaxXOBHYHOH CHCTEMBI OpHEHTAallMH W CTaOWIIM3allii,
HCIIONB3YIOIEH B KadyeCcTBe JAaTYMKOB OPHEHTAIIMH COJTHEYHbIE JATYHKH H MArHHTOMETD. B
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TocTIeAYIOmEeM 3TH KO3 QHIMMEHTHI JOMKHBI OBITh MPONMTH B GoproBoe IO yipaBlIeHHS
(YHKITHOHATBHOrO MaKeTa aIiapara.

Kpome PD-peryisgropa, IIpOBOIHTICS YHCIEHHOE MOIEIHPOBAHHE Pa0OTBl MAarHHTHOH
CHCTEMBI  CTAaOHMIIM3al[MH, HCIIONB3YIOMIEl B KAaYeCTBE HCIIOMHHUTENBHBIX  3IIEMEHTOB
3IeKTPOMArHUTHBIE KaTYIIKH, a B KayecTBE JaT4yHKa — MarHHTOMETD, C IENbI0 Iogbopa
KO3((HIINEHTOB  YIIpPAaBIEHHS  MEKTPOMAarHHTHBIMH  KaTyIIKaMH M COOTHOIIEHHIT
IUTHTETbHOCTEH MeXIy paboTOiH KaTyIIeK H H3MEPEHHSIMH MarHUTOMETPa.

3aronHNTh BCe JAaHHBIE, IIPOM3BEAS pacyeT HeJOCTAIOIMNX JAaHHBIX M3 YK€ H3BECTHBIX
penmunH 13 tabmuikl [Ipmwioxkenns Ne 2 «3aganne mid [1O 4mciieHHOro MofenHpoBaHusa SX-
Modeler» (wm axamoru). TpeGyeTcs BHIITOTHHTL pacueT 3HeprodanaHca Ha OOpTY, YUHTHIBAS
pazpsag AKB Ha Butke He Gomnee 20% mpH paboTe CITyTHHKA Ha OpOHTE.

HeoGxomiMoO BKIIOYHTH 3aIllyck pacueToB B mporpamme (pmc. 10), mobuthes 3D
BH3YaIH3alMH cTabrumi3any crryTHirka Chibis-M (Mo aHamorn) o, yBHIeB TaOIHUKY Ha DKpaHe
«Pacuet 3aBepmieH», BHecTH pe3ynbTaTsl B OBC (OrbitControl) (rumi ananorn). ITo pesyinbTaram
BBITIOJIHEHHS YHCIIEHHOIO MOJENHPOBAHHS B IIPOrpaMMe KOMaHJa OLEHHBAET CIEAYIOLIHE
TapamMeTpHl:

1. ITapaMeTpsl 3D BH3YyamH3allii CITYTHHKA:

CoBraZieHHe OITOPHBIX MapKepOB OCEil CBS3aHHOIN CHCTEMBI KOODIHMHAT M OIOPHOH CHCTEMSI
KOOPJHHAT.
Cucrema crabrumzaigi paboTaeT cormacHo anroputMmy B SX-Modeler (11m aHamorm)
CHcTreMa opHeHTalHH paboTaeT corlacHO anroputMy B SX-Modeler (11m aHanorn)
[TonesHas Harpyska paboraeT cortacHoO aropHIMy B SX-Modeler (r1m aHamorm)
2. [TapameTpsl aKKyMyTIITOPHOIT 6aTapeH:
Emkocts AKB;
Paspsn AKE Ha BHTKE,
['myOuHy paspsza Garapeit,
KomriecTBo IHKIIOB 3apsiia - paspsia B Iporecce paboThI CITyTHHKA.

3. [TapameTpsl COMHEYHBIX GaTapeit:
pasMepEl COTHEYHBIX ITaHele.
PAacIIONIOKEHHE COTHEYHBIX ITaHeNEl.
KOJIIMYECTBO CONMHEYHBIX ITaHEEN.

4. TTapametpst /]33 1 cBS3H:

YuuteiBass BpeMsl CYTOK IPOJIeTa CITyTHHKA, OTNPEAENIHTh BPeMS BKIIOUEHHS H BBIKIIIOYEHMS
KaMepsl IPH ITPOXOKIEHHH 30HbI CheMKH, KOIIMYECTBO CEAHCOB CHEMKH H BpPeMS BKIIFOUEHHS H
BBIKITIOYEHH A TTepelaTYHKa TIPH TTPOXO0JKIEHHH 30HBI TTepejadH, KOITHYECTBO CEAHCOB CBSI3H,
KommecTBO H Ka4eCTBO CHHMKOB.

[Tpuem Tenemerprn B I1O OrbitControl (wmi aHamorm)

e ror

scvite

BT T

Pric. 6. I'padmku BH3yam3aIpn 3Heprodaranca Ha 0pTy
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5. CocTaBUTh NPAaBHIBHYIO OIIOK-CXEMY PAaCIIOIOKEHHS BCEX YCTPOHCTB Ha KOPITyCe
CITYTHHKA H MX cOOTBeTCTBHe 3D-Momem (prc.7).

Prc. 7. Briok-cxema coeIiHeHHi JaTuHKoB «OpOHkpad T (IUIH aHAIOTH)

6. BemmonHeHne pacyeToB, 3aIloIHEHHE COOTBETCTBYIONNX AaHHbIX B [IpimokeH Nel
HTOTOBOI'O OTYETA.

Moayms 2: PaspadoTka nporpaMMHOro odecnedeHus 41 00pTOBOro odopy10BaHHA
MKA. IloayHarypHble HcObITAaHHA GYHKIHOHAABLHOrIO MakeTra MKA.

YuyacTHHK IIpH BBIOIMHEHHH 5TOr0 MOAYISA JOIDKEH pas3paboTarh IPOrpaMMHOE
obecrieuennie (I10), obecreunBaroliee clakeHHYI paboTy KOMITOHEHTOB MHKPOCITYyTHHKA. OH
pas30HpaeTcs ¢ BHIOOPOM s3bIKa TporpammupoBanns — Python mwm C (ju aToit Bo3pacTHOI
TPYIIIBI), APXHTEKTYpoil GOPTOBOrO IPOIPAMMHOrO OOECIleYeHHs, Cpeloil pa3paboTKH,
crroco6oM COOPKH, ITPOIIMBKH, OTIAAKH GOPTOBOrO IporpaMMHOro obecrieueHns. HeoGxoanmo
BBITIOIHHTH CIEYIOIIHE BH/BI paboT:

CocTaBHTH OOIIHIT aXTrOpHTM pabOTHI BCeX CHCTEM, YCTaHOBIIEHHBIX Ha 6opTy KA,

CocTaBHTH ITOAPOOHLIIT AITOPHTM pabOTEI CHCTEMBI OPHEHTALIHH, YCTaHOBIIeHHOH Ha KA,
CocTaBHTH ITOAPOOHLIIT ATrOPHTM pabOoThl CHCTEMBI CTabHII3aIlH, YCTaHOBIEHHOI Ha KA,
CoCTaBHTh TOAPOOHBIH aIrOpHTM pabOTHI TIONE3HOH Harpysku (I[eJeBOil armmaparypel),
ycTaHOBIeHHOH Ha KA

CocTaBHTH ITOAPOOHEIIT ATrOPHTM pabOTHI CHCTEM, YCTaHOBIIEHHOH Ha KA,

HarmrcaTs ¥ CKOMITIUIHPOBATEH KOABI IS IIPOBEPKH BCEX CHCTEM H JaTYHKOB H3 cocTaBa HaGopa
KOHCTPYKTOpa ciyTHHKa «OpouKpadr» (1 ananorn).

Pa3paboraTh KOABI KaTHOPOBKH, TAPHPOBKH CHCTEM H JAaTYHKOB CITyTHHKA, JUISI KOTOPBIX 3TO
MTpeTyCMOTPEHO.

[IpoBecTH aBTOHOMHBIE HCITBITAHHSI BCEX CHCTEM, JAATYHKOB, YCTPOICTB, YCTaHABIMBAEMbIX Ha
ciryTHHK (pHc. 8);

BrrmomHuTh PrintScreen sKpaHa KOMITbIOTepa M BHECTH JaHHEBIE B [Iprmokerme Nel HTOrOBOro

OTHETA.

Pruc. 8. Oxmo mporpammel I[VTI (GroundControl X (11 anamormn)) n oGpasel IpoBEpKH
MarsuromeTpa
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IIpu mpoBeileHHH aBTOHOMHBIX HCITBITAaHHII KaMephl TIOJNE3HOH HarpysKH JOOHThCS HaHOOJee
YEeTKHX ITOKa3aTelel pe3KoCcTH H (POKYCHPOBKH (HCCITEAYETCS C TIOMOIIBEO MHPHI);

BrmmomHuTh PrintScreen sKpaHa KOMITbIOTEpPa M BHECTH JaHHEBIE B [Iprumokerrie Nel HTOrOBOrO
OTYeTa.

5. Heo0xoiMble NPHIOKEeHHAS
K 3amanmsM OyayT HIATH ITPHIIOKEHHA:
[Iprnoxenne 1 MTOropelit oT4eT 0 npoBeAeHH /5
[Tprnoxkenne 2 ITpumep 3agarns ;1 mporpaMmel SX-Modeler (smn aHamorm)
[Tprmoxenne 3 IlepeueHb HHGOPMALIHIH, XpaHAIIeHcs B MalKe IS y4acTHHKOB /[
[Iprnoxenne 4 CIIHCOK peKOMEHIYEeMBIX IIPOrPaMM H CaiToB
Oco0ble yci10BHs NIpoBeieHHA /[eMOHCT PAlITHOHHOTO 3K3aMeHa 110
crangapram Bopuackmwuic Poccus B JucTaHIIHOHHOM (popMaTe

Hactosme  yClIOBHS  ONpeAe/sIOT  TMOPSAOK — OpraHM3allMH M IPOBEAEHHS
JIEMOHCTPALIHOHHOIO AK3aMeHa 110 KomrieTeHIHH Ne R54 «MHKeHepHI KOCMHYECKIX CHCTEM» B
COOTBETCTBHHM C KOMIUIEKTOM oIeHOYHOoiH gokymeHTarmi (KOJ[) Ne 1.1 B AHCTaHIMOHHOM
(¢ opmaTe paboThI BO BpeMs SK3aMeHa.

Texnnueckne Cpeacrsea, NIpHMEHHAECMbIC IJIH OPraHH3AlHH H IIPOBEICHH A
ACMOHCTPDAIHOHHOI 0 YK3aMEHa

VY ci10BHA BHACOTPAHCIAINH Tpebyercs 2 KaMephl 715 KaK[0T0 y4aCcTHHKA:

C/IAYH JJeMOHCTPALHOHHOI 0 (poHTaIbHAas Ha KOMITbIOTepe (HOYTOyKe) y4acTHHKA H

IK3aMeHa KaMepa, pasMelleHHast 1T03a{H y4acTHHKa (MOKET ObITh
yCTAHOBJIEHA Ha IITaTHBE)

VY ci10BHA BHACO3ANHCH CIAMH HaGmozieHne 3a y4aCTHHKOM 3K3aMeHa ITPOH3BOINTCS

JIeMOHCTPALMOHHOI 0 YK 3aMeHa OHJIAITH

YcioBus TPAHCIAIMHA SKpaHa / Ucnom3ys [10: Zoom / TeamViewer / OBS / AnyDesk

pado1ero MecTa K3aMeHyeMoro

VY ci10BHS 3aNIHCH SKpaHa / Ucnoms3ys [10: Zoom / TeamViewer / OBS / AnyDesk

pabdo1ero MecTa 3K3aMeHy eMoro

VciioBHsA nepeavun 3a aHuil B JIONIOJTHHTETbHBIE JTHH, TIPEYCMOTPEHHEIE Ha

JIEMOHCTPAIHOHHOI 0 K 3aMeHa IIPOBEJIEHHE aTTECTALIHH

IKCMEPTAMH YIACTHHKAM, 2
TaK’Ke Pe3yJIbTaToB PadoTbl
YYACT HHKAMH SKCcIepTaM

Y cJ10BHSA IEMOHCT pal{Hi B KO/I 1.1 He nmpumeHMO

pe3yJbTaTa BbINOJIHEHHOI He 3aropamBasi aBTOHOMHbIE HCITBITAHHS
PatoThI YUACTHHKAMH 3K 3aMeHA

JlonmoJIHHTE/IbHOE MPOrPaMMHOe Stapexe Jlnck / Google Disk

olecreueHHe HeodXoIMoe IS
padoTsl HA /[, BKJIIOYAsA
NporpaMmbI COBMEeCTHOI padoThbI
HaJ JOKYMEHTAMH, 00/1aYHbIe
XpPaHWIHIIA, cnenu{uiecKne
NporpaMmbl He00Xo0UMbIe /I
peasmsanmnn 3aganmns /1D

VY cioBHs oka3aHNA NOMOIIH B [To 3ampocy — TexHHYecKoMY 3Kcnepry win [T-
yCTaHOBKe H 00YUeHHsI padoTte ¢ criennamcery IS
NMPOrpaMMHbBIM olecieeHHeM,




TeXHH'IeCKOil MoIep:KKH BO
BpeMs nposeaenns /1D

5.3. IIpasmia npoBefeHus /[J st y9acTHHKOB: 1. J[OITycTHMO HCITONTH30BaHHE CMapT(OHOB
TOJIBKO JUISI OCYIIECTRIEHNS BHAEOChEMKH

(xamepa DODKHA OBITH YCTAHOBIIEHA 11033 IH YIACTHHKA).

2. MecTto HaxokIeHHs cMapT(OHa JAOKHO ObITh B 30HE BUIHUMOCTH OTBETCTBEHHOTO
JTHHEHOT 0 AKCIEPTA.

3. B cimyyae oOHapy KeHIS HCITONb30BaHIA cMapT(hOHa, C IETbIO JOMAIITHEH 3ar OTOBKH
BHJIeO(pparMeHTa, HCIIOMb30BAHN ST HH()OPMAILIH H3 HHTEPHETa, 3BOHKA, OOHYIHTH KPHTEPHH 10
OILIEHKE pabOTHl YUaCTHHKA.

4. HemoIrycTHMO TpHMeHeHHe 3allpellleHHBIX O0OpYAOBAaHHS H aKceccyapoB: (el KapThl,
CBEMHBIX KeCTKHX ANCKOB, CD, DVD, yMHBIX 4acoOB H T.II.

[Iprnoxenne No 1
Hrorosbii or4er 0 nposegennu /D
HazBaHie MepOIpPHATHS:

PaGoyee mecTo No

®HUO yyacTHHKa:

Hara ~ MecTo IpoBeIeHHS

OT4er 0 NpoBeAeHHH YMCIEHHOT 0 MO A/ THPOBAHHA

Ileab: oneHKa BO3MOKHOCTH BbINOTHEHHS CIIYTHHKOM 33/1a4H 10 ChbeMKe 32{aHHOI0
paiioHa 3em/IH M nepeave JAHHBIX HA 3eMJIIO.

Kaprurka: Print Screen: OGupfii BHA CHCTEMBI MOJEIHPOBAHHS, KapTa C TPAcCOil CITyTHHKA,
KOOpJIHHATaMH CheMKH H ITepe/IayuH.

Kaptunka: Print Screen: OGmii BHI CHCTEMBI MOJIETMPOBaHHS: 3D-BHJ CITYTHHKA C OITOPHOIT H
CBSI3aHHOIT CHCTeMaMH KOOP/IHHAT.

Ha oxkomo3eMHy:0 OpOHTY 3alyllleH CITYTHHK CO  CIEIYIOIHMH  XapaKTepPHCTHKAMI:

XapakTepHCTHKH OpOHTBI:

Hazpanne u KOOPAHHATBI 30HBI ChEMKIH:

Hazpanne u KOOpAHHATBI IIpHGlV[HOIu[ CTaHIIH:
BpeMH Hadalla MOAEIITPOBaHI A
BpeMH KOHI[a MOJACIIHPOBAaHHA:

[Ipmnoxenne Sputnix Modeler (SX-Modeler) nokazano, 4to TpeOyeMble MOMEHTHI BKITFOUEHHS
KaMephl H IIePejaTYHKa CIIeYIOIIHE:

BpeMH BKIIOYCHHA BpeMﬂ BBIKITIOYEHIL A
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ITTT MM, ITTTMM. I,

JU:MM:CC qU:MM:CC
Cremka
[Iepenaya JaHHBIX
KommuecTtro ChEMKH, IIIT CBs13H, IIT
CEaHCOB:

10. Kaptuuka: Print Screen: PesynbTar 4HCIEHHOrO MOAETHPOBAHHS IMMKIOIpaMMBI palOTHI
CHCTeMbI SHepromuTaHms (rpadHkm — 3 ImIT.)

11. MakcumabHbLil YPOBEHD pa3psjia aKKyMYIISTOpa Ha BHTKE:
BoiBoapl: CilcTeMa 3HepronHTaHHsa oOeclieuHBaeT palboTy CITYTHHKA IO LIMKIIOIpaMMe, ITPH
5TOM YPOBEHb paspsa aKKyMyIISITOpa HE IIPEBBIIIAET %




[Tprnoxenne No 2
1. Ima cuenapus:

JaHHbIE
Nmsna cuenapus 1.1 15
2. UM#a cIYTHHKA:
JlanHble
M cyTHHKA Chibis-M
3. Bpems Ha4YaJ1a MoOAeJTHPOBAHHNA:
JlanHbIE
Bpems HauaJ1a MoJe/HPOBAHHA,
I'TTT/MM/AL 2019/11/19
YY:MM:CC (UTC) 13:59:00
4. Bpems 3aBepiueHns Moae/IHPOBAHHA:
Jdannbie
Bpems HauaJ1a MoIe/IHPOBAHNS,
I'TTT/MM/AJ 2019/11/20
YY:MM:CC (UTC) 13:59:00
S. ITapamerpbl OpOHTLI:
Jlanuble
Tun moaem Kerneposa
Haxkjionenne, rpajaycol 95.99
IKCIHEeHT PHCHTET 0.003
AprymMeHT NepuueHTpa, rpajaychbl 190
ITapamerp opONTHI, M 7903123
J{oJIroTa BOCXOASIIEro y3Jjia, rpajaycoB 12
Bpemsi ¢ MOMeHTa nOC/Ie/IHETO 50
NPOXOKIeHHS NEePHIIEHT Pa, CeK
6. KoopiHHATbI 30HbI CHEMKH:
JlanHbIE
Haszsanue ITorcmam
IITupora, rpax 52°24' c.mm.
Hourota, rpan 13°04" B.11.
7. KoopaHHATbI IPHEMHOH CTAHIHH:
JannbIe
Hassanmne [TerpomnasioBck-Kamyar cKiit
IITupora 53°01' c.1m.




Jouarora

158°39'B.11.

8. XapakTepHCTHKH COVTHHKA:

JdannbIe
Macca 45
MomeHnT HHepIMH JXX, Kr*mM2 8
MomenT HHepuHMH Jyy, KT *mM2 7
MomenTt uHepuun Jzz, Kr*m2 12
MaxcHMAJIBHBIH HeIHATOHAIbHbIH 0,05
WIEMEHT, Kr*m2
Maxkc.nmorpemmoctb onpen.Jij, % 5
I'adapuTt mo ocu X, m 0.9
I'adapur mo ocu Y, m 1
I'abapur mo ocu Z, m 0.5
ITou1o2ken e HeHTpa mace X, M 0,01
IToustosxenne meHTpa macc Y, M 0,03
ITostosxenne meHTpa mace Z, m -0,05
9. DHepronor ped/ieHHsi CHCTEM CIIYTHHKA: MoIHOCcTh (BT):
Jannble
BBM 13
BJiok ynpasJieHHsl 10JIe3HOH HATPY 3KO0H 4.4
Kamepa 18
ITepesarunk 60
Byok ynpagJieHHs1 CHCTeMbI OIpe/IieJIeH sl 7.6
OPHEHTAHH
Maraunrtomerp 0.6
CoJiIHeYHBIN JATYHK 0.4
buiok ynpasiieHne cHcTeMoil 5
CTAOWIH3ANH
DJIeKTPOMATHATHBIE KATYIIKH 4
JIBHraTe/JIH-MaxoBHKH 18
CucreMa 3HepronuT AaHH s 12
10. XapaKTepHCTHKH CHCTE€MbI JHePIrONHTAHNS COVTHHKA:
JanHble
KII/L, B % 80
Emkoctb AKKYMYJISITOpa, A4 42




Hopmasabnas riyonHa paspsaa AbB, B % 90
JonmycTrumas riiyonna paspsiza Ab, B % 75
Kpurnyeckas riiyonsa paspsaa Ab, B % 55
Makc. 1ok 3apsga Ab, A 25
Makc. Tok paspsga Ab, A 25
HanpsizkeHne doproBoii cetn, B 12
11. PacnoJioskeHne naHe el CoOTHeYHBIX DaTapeil:
JlaHHbIe
+X +
-X
+Y
Y .
+Z 3k
-z -
SX, m2 0.5
SY, m2 0.5
SZ, m2 0.5
12. Haua/ibHble YCJIOBHS 110 OT/Ie/ICHHIO OT HOCHTEJIsL:
JlanHble
Hyramus, rpajg 78
IIpeneccus, rpajg 125
CoOcTBeHHOE BpalleHne, rpajx 245
WX, rpag/cex 1.5
WY, rpag/cek 1.8
WZ, rpag/cek -0.9




[Tprmoxenne No 3
IIepevens nH(popManHH, XpaHsIIeics B NaNKe /I8 y4acTHIKOB /1D
Ilamka 1711 BRITIOMHEHHS OCHOBHBIX 3aJIaHIIL
SX-Modeler
OBC
Ground Control X
Driver
[Tarka BCcrroMOraTenbHBIX IIPOrPaMM:
Apache OpenOffice
JloKyMeHT a1
OcnosHoe 3aganme (KOJ)
Ortuert o BoemonHeHHH 3agaHud (IIproxkenne Nel)
OO11as JOKyMEHTAI[H
e TexHi4ecKkoe OIMHCaHHE
e Kojekc STHKH
e Huctpykimg Th u OT
e HHcTpyKimd nmposegeHns /15
e Permamenr Tom B
TeKcTOBBII pelakTop ¢ CChUIKAMH Ha CKauyHBaHIHe ITPOrpaMM

PesylbTaThl NPOMEKYTOYHOI aTTecTal[HH 3aHOCATCS JeKaHaTaMH B JKypHall y4éra
IIPOMEKYTOUHOI aTTecTaly, y4eOHYI0 KapTOuKy H aBTOMATH3HPOBAHHYIO HH(OPMAIMOHHYIO
cucremy I'VAIL

ATTeCTAIIOHHBIE OLIEHKH IO (haKyIbTaTHBHBIM JHCIMIUIHHAM BHOCSTCS B 3a4YETHYIO
KHIDKKY, BeJJOMOCTE, yuyeOHYI0 KapTouky, AUC I'VAII u, 1o corimacoBaHHIO ¢ 00yYaroimcs, B
TIPHIIOJKEHHE K JJOKYMEHTY O BBICIIIEM OOPa30BAHHH H O KBATH(HKAIHH,

[Tocme mpoxXoKAeHH S IIPOMEKYTOUHOI aTTecTallHH o0yvaroruiics o0S3aH ITpeloCTaBHTh
B JIeKaHAT 3a4ETHYIO KHIDKKY, ITOTTHOCTBIO 3aIIOTHEHHYIO IIPerojiaBaTerieM.

[lo pesympbraraM  YCIIEIIHOTO  IIPOXOXIEHHS  IIPOMEKYTOYHOH  aTTecTalfH
OOYYaIOIIMMMHCS H BBIIIOIHEHHS Y4eOHOTO IUIaHa Ha COOTBETCTBYIONIEM Kypce, JeKaHaTbl
TOTOBST ITPOEKT IPHKa3a O MePeBojle 00YYarOIHXCs ¢ Kypca Ha Kypce.
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JINCT BHECEHH S H3MeHEeHHIT B PaG0YYIO IPOrPaMMYy AHCIHTUTHHBI

JlaTa BHeCeHHA
H3MeHeHHH H
JTOTIOIHE HHII.

ITomIice BHeCIIET O
H3MeHEeHHT

Coiepxanie H3MeHEHHIT H TOIOTHEeHHIT

Jlara i No

TIPOTOKONA
3ace JAHILL
KxadeaprI

ITommice
3aB

Kade gpoit
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