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AHHoOTAaIHsI

HucipmumiHa «MHKeHepHS KOCMHYECKHX CHCTEM» BXOAUT B 00pa30BaTelbHYIO
MPOrpaMMy BBICIIETO 00Gpa30BaHHS — ITporpaMMy OaKalTaBpHaTa IO HAITPABIEHHUIO MO/ OTOBKH/
cerpambHOCTH 09.03.01 «MHQopMaTHKa M BBRIYHCIHTEIbHAS TEXHHKA» HaITPaBIeHHOCTH
«IIporpaMmHBIe CHCTEMBI aHAIIN3a, 00pPa0OTKH M ITepeJayil JaHHBIX». [IHCIIMIUINHA PealTn3yeTcs
kageapoit «Nel 1.

JIMCIONUTIHA HallelleHa Ha (OPMIPOBAaHHE Y BRIITYCKHHKA CIIEAYEOIIHX KOMITETEHIIIT:

[IK-6 «MTH/KeHepHI KOCMHYECKIX CHCTEM)

ComepkaHHe AHCIHIUTHHBI OXBAaThIBae€T KPYT BOIPOCOB, CBS3aHHBIX C KiIaccH(pHKaIfei
COBPEMEHHBIX KOCMHYECKHX aIlllapaTOB, OCHOBHBIMH CTaJHSMH ¥ 3TallaMH  CO3JaHHS
MHKPOCITYTHHKOB, pa3pabOoTKOil M HMHTALMOHHBIM MOJIEIHpOBaHHeM O0a30BbIX OOPTOBBIX
CHCTEM MHKPOCITYTHHKAa, KOMIIOHOBKOH CITyTHHKa B COBPEMEHHBIX Itakerax 3D
KOHCTPYHPOBAaHHS, pa3paboTKoii OGOPTOBOIO CIELHAIBHOIO IPOrPAMMHOIO OOEeCIeueHH S,
pa3paboTKOil M H3LOTOBIEHHEM  OOPTOBOH  KaOelbHOH  CETH, aBTOHOMHBIMH  H
(YHKIIHOHATBHBIMH HCITHITAHISIMH.

[Ipenojfapanie AHCUMIUIMHBL TIpeAycMaTpHBaeT CcleAyoupe (GopMel OpraHH3alMu
yu4eOHOr 0 IIpoliecca: JIEKIJHH, TIPAaKTHYeCKHEe 3aHATHSL, CaMOCTOSTENbHAsA paboTa 00yYaromerocsy.

IIporpaMmMoii AHCIMIUIMHEL IIPEAYCMOTPEHBI CIIEAYIOIIME BHABL KOHTPOIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOYHAs aTTecTalls B popMe sK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOEHHS AMCIPOUIMHBEL COCTaBIIsIeT 3 3ayeTHble eAMHHIEI, 108
JacoB.

SI3BIK OOYYEHHS 110 JHCLIMIUTHHE «PYCCKIITY.



1. TlepedeHs IUITaHHPYEMBIX PE3YIIHTATOB O0YUEHHS 10 JUCIHIUIHHE

1.1. Ilenu mpernogaBaHys JUCIHATUINHBL

O0111€eil 1[eTbI0 AUCIUIUIHHBL SBIIIETCS 3HAKOMCTBO YYAIIMXCS C Pa3/MYHBIMU 3aJadyaMi,
PEIIaeMbIMI COBPEMEHHBIMH KOCMHYECKHMH aIlTapaTaMH, a Takke OCOOEHHOCTSMH pa3paboTKH
H SKCIUTyaTal[HH MaJloro KOCMHYECKOrO arrapaTta — HCKYCCTBEHHOTO ciyTHHKa 3emm (MC3),
BKJTFOUAIOIIUMH BBIOOP OpPOMTHI, cOCTaBa OOPTOBOH aIlIaparyphl, cIiocod0a OpHEHTAIMH H
CTaOWIH3aI[Hi, TIPHHIIHITEI OPTaHH3AI[HH CBS3H C HA3eMHBIMH ITyHKTaMH. [IpHKiTagHas 4dacTsb
OUCLIMIUIMHBL HallpaBIeHa Ha pa3paboTKy IPOeKTa Maloro KOCMHYECKOro —aIlapara,
CIIOCOGHOTO BBIIONHATH Pa3lIMYHBIE IIENIEBBIE 3aJadyd. B mpolecce M3y4eHHS AHCHHIUIHHEL
oOyvarolmiecs 3HAKOMSIICS C COBPEMEHHBIMH  MeXIyHAapOAHBIMH  00pa30BaTENbHBIMH
NporpaMMaMH II0 HCITONIb30BAHHIO MHKPOCITYTHHKOB, PENIAFOT 3aa4d I10 YIIPABIEHHIO
IBIDKEHIEM, HAaBHTAllMH H OPHEHTAllHH 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 3aHATHAX YYalllHecs BBITOIHSIOT 3D-cOopKy, paspabaThIiBatOT 4acTh
SIEKTPOHHOIO O0OPYOBAHISL, OCYIIECTBILIIOT cOOPKY (PYHKIMOHAIbHOTO MaKeTa H ITPOBOJST
OCHOBHBIE ITOIIYHAaTyPHBIE HCITBITAHHS, HHKEHEPHBIE PacueThl H HMHTAI[OHHOE MOJEIIHPOBAHIE
KA. Taxxe OHH BBIIIOTHSIOT IPOrpaMMHIpPOBaHHE OOPTOBOIO KOMIIbIOTEpa AJIsL OOecIieYeHHs
1[eTIeBOI 3aayll.

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

1.3. TlepeueHs IIIaHHPYEMBIX Pe3y/IbTaTOB OOYUEHHS I10 JHCIHIUIHHE, COOTHECEHHBIX C
ITaHHPYeMBIMH pe3yibTaTamu ocBoeHHs OI1 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 JOCTH KEHHS

Konu
Kareropus (rpyrmia Ko 1 HanMeHOBaHH e HHIHKATOPA JTOCTHKEHHI
prst (TP ) HaMeHOBaHIe A T pax

KOMIIET EHI[IH KOMIIET CHIIH
HIL KOMIIETEHIIH

ITK-6.3.1 3HaTh OAIUCTHKY M JTHHAMHKY
KOCMIYECKOT0 IT0JIETa MAJIOI'0 KOCMHYECKOT'O
armapara (MKA), apXHTeKTypy H aJr OpHTMBI
paboTHI cHCTEM HaBHTAl[HH H YIIPABIIEHHS
JIBIDKEHHEM, o0ecIieyeHHe JJHCTaHIIMOHHOIO
soHAHpoBaHug SeMim (J]33), METOIBI ITPOBeIeHUS
HCIIBITAHMIL, TIPOEKTHPOBAHMS TTOJIE3HBIX HATPY30K
H CIIYKeOHBIX CHCTEM KOCMHUYECKHX aIllapaToB,
[TK-6 VirkeHepns TEOPHIO HaZleXKHOCTH
[TpodeccHoHATLHEIE - [IK-6.VY.1 yMeTh IIPOBOJUTH KOMITHIOTEPHOE
KOMIIETEHIHI S MOJIEITHPOBAHHE TPaeKTOpHOro ABHKeHHI MKA
Ha OpOHTe KaK JHHAMHYECKOIO OObEKTa,
IOATOTABIINBATh PallHOHAIbHBIE pacyeTHEIE 3D-
MOJIETTH H3JIEIHIL, pa3pabaThiBaTh
TIPHHIUITHAIIBHEIE 3IEKTPHUECKHE CXEMBI,
HCTIONB30BaTh HHTEPIPETHPYIONIHIT sSBRIK Python
u C/C++, BHITIOIHSTH cOOPOYHBIE H MOHTaKHBIE
YepTekH U CIIeIH(HKAITIH, OCYITECTBILITh
paborsr B CAITP SolidWorks (SW)
[IK-6.B.1 BnageTh HaBBIKaMH Pa3paOOTKH 1

4




HMHTALHOHHOT'O MOJETHPOBaHNS OOPTOBBIX
cucteM MKA c ncroms30BaHieM
BBIYHCITNTENbHOH TEXHUKH, BEITOITHEHHS
KOMITOHOBKH OOpTOBOro 00opyaoBaHns MKA,
Pa3paboTKH CITEIHAILHOT O IIPOrPAMMHOIO
obecrreuerns (CI1O) ams 60pTOBOro KOMITbIOTEPa
I1K-6.B.2 pnajeTs oONMMH ITOHSITHSIMH 00
3PrOHOMHKE ITPH cOOpPKe H 3KCILTYaTallHH
H3JIEIN ST, HABBIKAMH HCITOIIb30BaHHS
o0opyaoBaHHS A1 COOPKH H HcIbITaHmii MKA,
MMasTIBHOT O H KOHTPOJIIBHO-H3MEPHTEITbHOTO
000pYAOBaHHN S, HEOOXOHMBIX HHCTPYMEHTOB;
HaBBIKaMH Pa3pabOoTKH, H3TOTOBIIEHH S, TIPOBEPKH
OOpPTOBOI KaOeIbHOMH CEeTH, MaiKH Pa3beMOB,
JKI'YTOBKH KalereH

2. Mecrto mcuHIUIHHEL B cTpyKType Ol

Jucumiumiia MokeT OGasHpoBaThCS Ha 3HAHHSX, paHee IMPHOOPETEHHBIX 00YYarOIIHMICS
TIPH H3YYEHHH CIIEAYOLIIX A CLIHILINH:

- « Mudopmarnkar,

— « DIEKTPOHHKAY,

— « MaremaTnka. MaTreMaTHYECKHIT aHAITH3Y,

— « Teopus cucreM nepeay CHTHAIOBY,

— « OCHOBBI TEOPHH YITPABIIEHHS))

3HaHHSA, TOTYYEeHHBIE IPH M3YYEHHH MaTepHalia JaHHOH JHCHHMIUIMHBL, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHHE, TaK H MOT'YT HCIIO/Ib30BAThCS IIPH H3YYEHHH APYIHX JHCIIHITIIHH:

— «HajgeXHOCTP ~ aBTOMATH3HPOBAaHHBIX  CHCTEM  00paGOTKH  HHGpOpMAanHH ¢
YIIPABIEHHSY,

— « IIpoexTHpOBaHHE CHCTEM TTEPEAYH JaHHBIX),

— « CHCTEMHBIIT aHAJIH3 H METO/(BI OITTHMH3ALIHHY,

— « VHTepdeiickl  aBTOMAaTH3HPOBAaHHBIX CHCTEM OOpaGOTKH HH(OpMAIMH
YIIPABITEHILS»

3. OO0BeM H TPYAOEMKOCTH JHCITHTUTHHBI
JlanHbie 00 oO0meM oO0beMe JHCIHIUIMHBI, TPYJAOEMKOCTH OT/EIbHBIX BHIOB YueOHOI
PaboTHI IO JUCHHIUTHHE (M pacIipe/ielleHHe 3TOH TPYA0eMKOCTH IT0 ceMecTpaM) ITpeJICTaBIeHEl B
Tabmiie 2.

Ta6muia 2 — O0BeM H TPYAO0EMKOCTb JHCI[MIUIHHBI

TpynoemMKocThb 110
B yueGHOi paboThI Bceero cemMecTpaM
No6
1 2 3
Obdwan mpyooemKocms OUCHUNIUHDbL, 3/108 3/ 108
3E/ (4ac)
H3 Hux uacoeé npaxkmuuecKkoii nod2omosKu 34 34
Ayoumoprsie 3aHAMUA, BCETO Yac. 51 51
B TOM YHCIIE:
nexrp (JI), (dac) 17 17
NpakTHYeckHe/ceMuHapckie 3aHatug ([13), 34 34
(uac)
na6oparopHsle paboTH (JIP), (Jac)




KypcoBoit mpoekT (padora) (KII, KP), (uac)

SK3aMeH, (Jac) 36 36
CamocmoamensHaa padoma, Bcero (4yac) 21 21
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. zauver, sk3zameH (3aver, [udd. 3au, OK3. OK3.

OK3.%%)

T — ==
TlpymedanHe: KaHHAATCKHHA YK3aMeH

4. ComepxaHue JHCIMILTHHBI

4.1. PacmpejeneHne TPyAOeMKOCTH JHCIIHIUTHHEI 10 pa3jiellaM H BHaM 3aHSITHIL.

Pasjensl, TeMBl JHCI[HIUTHHEL H HX TPYAOSMKOCTD ITPHBeeHEI B TabIIE 3.

Tabmmra 3 — Pasgensl, TeMbl JHCIHIUIHHEL, HX TPYA0EMKOCTh

Paspenmsl, TeMBI THCIIHIDTIHEL

Jlexin
(uac)

I13(C3)
(gac)

JIP
(uac)

KII
(uac)

CPC
(uac)

Cemectp 6

Pasgen 1. BeegeHie B AHCHHIUTHHY

2

Paszgen 2. Marble KOCMHYECKHE armapaThl
(MKA). Knaccudnkaimis n o61acTH ITpHMEHEeHH L.
Tema 2.1. Knmaccudnkarms MKA 1o
Ha3HaYEHHIO.

Tema 2.2. KOMITOHOBOYHBIE H a3POIHHAMITYECKHE
cxeMsl MKA.

Tema 2.3. CoBpeMeHHBIe IUIaT()OpPMBI
YHHBePCHTETCKHX MKA.

4

Pasgen 3. barumneTika 1 AHHAMIKa
KocMIueckoro ronera MKA.

Tema 3.1. Trroesle opOHTEI oneTa MKA.
OrnpepieneHne mapaMeTpos OpOHTEL H
obecrieueHne TPaeKTOpHOro yrpasineHns MKA
Tema 3.2. Cpejcrea gjoctaBkH MKA Ha opOHTY.
CoBpeMeHHbIE CHCTEMbI HaBHT AN, YITPABITEHH S
JIBIDKEHHEM M HaBeJIeHHs pa3HbIX THITOB MKA.
JIBurarenpHble yeTaHOBKH Ha 6opty MKA.

Pasznen 4. OcHOBHEBIE 3aaul JHCTAHIOHHOIO
3OHHPOBAHHS 3eMITH.

Tema 4.1. OcHOBHBIE 3a/1a4yH CITyTHHKa J[33.
Tema 4.2. ATrOpUTMEI () YHKITHOHHPOBAHNS
crryTHHKa J133.

Tema 4.3. STansl BEIIOMHEHNA IEIEBOI 3aJauH
CITyTHHKOM J]33.

[ToAroToBKa K TEKYIIeMY KOHTPOITO

Paszgen 5. OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTBL
MKA.

Tema 5.1. AHamM3 KOHCTPYKIHH CITYTHHKa J[33
Ha IIpHMepe KOHCTPYKTopa OpOHKpadT.

Tema 5.2. OyHKI[HOHAIBHBIE OCOOEHHOCTH
BBITIOJIHEHH S 1[€JIEBOM 3aJ{a4yl CITyTHHKa J133.
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Paszgen 6. UmuraimonHoe MoermpopaHie KA. 1 2

Pacuer sHeprobananca Ha 60pTy
Tema 6.1 ITO wcIIeHHOr 0 MOJIETHPOBaHIA SX-

Modeler

Pazgen 7. COopka MaKeTa CITyTHHKA C TIOMOIIBIO 10
KOHCTpykTopa OpOukpadt

Tema 7.1 COopka Kopiryca H JaTYHKOB CITyTHHKA
Tema 7.2 [TomyHaTypHble HeTbITaHHS MKA.
Pentenne 11eneroii 3agaun

Tema 7.3 OlleHKa CTOMMOCTH IIPOEKTa

Paszgen 8. IIpoBepka H mporpaMMHpOBaHHE 8
JlaTYHKOB, cHcTeM MKA, 1ie11eBOit armaparypsl.
ABTOHOMHBIE HCITHITAHHS JaTYHKOB H CHCTEM
CITYTHHKA.

Tema 8.1 ABTOHOMHBIE HCITBITAHHS JaTYHKOB H
CHCTEM MaKeTa CITyTHHKA

Tema 8.2 PazpaboTka IIporpaMMHOI0 KOJa
ABTOHOMHBIX HCIIBITaHHIT

Tema 8.3 PazpaGoTka IIporpaMMHOI0 KOJa

() YHKITHOHATIBHBIX HCITHI TAHHIT

HToro B ceMecTpe: 17 34 21

Htoro 17 34 0 0 21

[IpakTHyeckass ITOATOTOBKA 3aKIIOYaeTcs B HEMOCPEACTBEHHOM  BBIIIOIHEHHH
OOYYaIOIMMMICS  ONpeJNeleHHBIX  TPYAOBBIX  (DYHKIMIT, CBA3aHHBIX ¢  Oy;yrieit
IpoeCCHOHATBHOI JeSTebHOCTBIO.

4.2. Conepma}me PasZIcIOB H TEM JIEKI[HOHHBIX 3aHSITHIT.
Conepxca}me PasAeioB H TEM JIEKITHOHHBIX 3aHSATHIT TIPHBEJEHO B Talnme 4.

Ta6mmia 4 — CojiepkaHie pas3e/ioB H TEM JIEKIIHOHHOTO IIHKIIa

Homep
paszena

Haspanne u COZICPKaHIE Pa3ZIcIIOB H TEM JICKITHOHHBIX 3aHAT Hit

1

BBeeHne B THCIHILIHHY.

HcTopus rosiBIIeHHS M pa3sBHTHSA KOMITeTeHIIHH “YHKeHepH s KOCMIYeCKIX
cucreM . TexHIYecKOe OIMHCaHHe KoMITeTeHIIHH. KOHKYpPCHOE 3a/laHHeE.
CojiepkaHie 1 0COOEHHOCTH KoMITeTeHIIHH. OCHOBHBIE 3TAIThl CTAHOBJIEHHS
KOMIIETEHIIH H Pa3BHTHE MaTepPHAIbHO-TeXHHYEeCKOIT 6a3pl PacimpeHne
TEOPETHYECKHX BOITPOCOB KOMITETEHIIHH B paMKaxX Y4eGHOI JHCIIHIUIHHEI.
KoHIenpis 3a1aHis Ha IEMOHCTPAIFIOHHOM 3K3aMEHe.

MaJbie kocvageckre ammaparsl (MKA). Knaccngukanus u o0/1acTH
NpHMEeHeHH L

3ajaun, pelaeMble C HCIIONB30BAHHEM COBPEMEHHBIX KOCMHYECKHX aIllapaToB.
PasBHTHe KiTacca MalbIX KocMHYecknx armapaToB (MKA). Mx jmocromHcTBa H
HegocTaTkn. Kiraccmukaipis MKA 10 HasHaveHH:O. KOMITOHOBOYHBIE U
aspoxuHamidecke cxeMel MKA. MexayHapoAHble CTaHAAPTHL H COBPEMEHHEIE
TIaT¢OpMBI YHHBepCcHTETCKHX MKA.

OG30p  MHPOBBIX  HAyYHO-IIPOM3BOACTBEHHBIX  I[EHTPOB  KOCMHYECKOI'O
IIpHOOPOCTPOEHUSL CoBpeMeHHBIE  MeXAYHapoJHBIE  0oOpa3oBaTelbHbIE
IIPOTPaMMEI IO  HCIIONB30BAaHHMIO.  MHKPO-  CIIyTHHKOB.  YIIpaBIeHHE
HHHOBAIMOHHEIMH IIPOILIECCAMH B KOCMHUYECKOM ITpHOOpOCTpoeHHH. KimoueBble
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TeXHHYeCKHe MTPOGIeMsbl, TPeOYIONHe HEOTIOKHOrO pPeleHHs. [IporHo3 pasBHTHS
COOTBETCTBYIOIHX TEXHOIOTHIL

ba/umcraka u JHHAMHKA KocMHEYeckoro mojiera MKA.

BawwnicTika U JuHaMHKa KOcMHYecKoro ronera. CpencrBa goctaBku MKA Ha
opouty. COBpeMeHHBIE CHCTEMBI HABHTAI[HH, VIIPABIEHHUS JABIDKEHHEM H
HaBeJleHHS pa3HbIX THIIOB MKA. Tumoseie opoutsl mmoneta MKA. OcobGeHHOCTH
HX pacyeTa H oOecIieYeHHe TPaeKTOPHOrO YIIPaBIeHHs. /[BUTaTeIbHbIe YCTAaHOBKH
Ha Gopty MKA.

Yhpasnenue perkeHneM MKA Ha opOHTe Kak JAHHaMHYECKOrO OOBEKTa.
MogemipoBaHie CHCTEMBI YITIOBOIO H OpPOHTAIbHOIO YIIPABIEHHS IBHKEHHEM
MKA wHa opOure. OrpejeneHne IlapaMeTpOB OPOHTHI H olecrieyeHHe
TpaekTopHoro yrpasineHHs MKA. JIBuratensHele ycTaHOBKH Ha Oopry MKA.

OcHOBHBIE 32J2Y1H JHCTAHIIHOHHOTO 30HAHPOBAHHS JeMIn.

OcHOBHBIE 3a7aun cITyTHHKa J[33. AropuTMel (yHKIIHOHHPOBAaHHS CITyTHHKa J[33.
Anroputm b yHKIHOHHPOBaHIS CHCTEMBI CTaOHITH 3a1[HH. AnropurMm
(GYHKIIHOHMPOBAHHS ~ CHCTEMBI  OpPHEHTAl[MH. AJTOPHTM  ()YHKIIHOHHPOBAHHS
ITOJI€3HOM HarpPy3KH. Tarllbl BHIIOTHEHHS LETIEBOH 3aJauyl CITYTHHKOM J[33.

OcHoBHBIE KOHCTPYKTHBHBIE 21eMeHTbI MKA

CoctaB M CIPYKTypa COBPEMEHHOIO KOCMHYECKOro armiapaTa (CHCTEMBI
YIIPABIEHHS, SHEPrOCHAOXKEHHS, PACKPBITHS H  VYIIPaBIEHHS COITHEYHBIMH
OarapessMil H aHTEHHaMH, CBS3H, OpHEHTalMHM M craGwimsanuu. IlonesHas
Harpyska). 3ajayi CTPYKTYPHOI H ITapaMeTpH4YecKOIl OITHMH3ALHH IIPHOOPHOIO
ob6opyaoBanng MKA.

OCOGEHHOCTH ~ HCIONB30BAHMS  TPOAYKIMH  HHIYCTPHAIBHOIO  ITapTHepa
KOMITeTeHIH- KoMtaHuH CrryTHHKC. CocTaB IPHOOPHOTO 000pYIOBAHH S MaKeTa
y4eOHOro CITyTHHKa. MMHTaIlHs Ipoliecca yITpaBlIeHHsI OpHEHTAII CITyTHHKA IT0
OJIHOIT OcH (OCH ITOfIBECa) ITPH €ro IT0JIeTe 110 KPYroBOIl SKBAaTOPHAILHOI OpOHTE.

Hvurannonnoe mogesmposanne MKA. Pacuer sHeprodasianca Ha o6opry
AHaM3 KOHCTPYKIMH cITyTHHKa /]33 Ha nprMepe KOHCTpykTopa OpGuKkpadr.
Cucrema sHeprommTanis. BopToBoit komibrorep. Crcrema cTaOHIIH3aLlHH.
Cucrema opHeHTal . CHeTeMa I10/1e3H0IH HarpyskH. (DYHKIHOHAJIbHBIE
0COOEHHOCTH BBHITIOJTHEHHS I[€JIEBOH 3aJa4yH cIryrHHKa J[33.

Coopka MakeTa CIYTHHKA ¢ MOMOIIbIO KOHCTpYKTOpa Opouxkpadr

00630p KOHCTpYKTOpa «OpOHKpadT», ero BO3MOKHOCTH B y4eOHOM ITpoIiecce.
3ajaun, perraemsie B rporecce o0yueHns. [IpuMepsl pearti3ariiy cTaOrm3aIim
M OpPHEHTAIHH MaJIOro KOCMHYECKOro arapara Ha IIpHMepe KOHCTPYKTOpa
«OpbuxpadTy.

[TporormmipoBanne KoHCTPYKIMH MKA. Pa3zpaGoTka CTPYKTYpPBI H cOCTaBa
makeTa MKA ¢ moMonipio KoHCTpyKTopa “OpOHkpadT”’. J[eMOHCTpaI[HsI TalloB
pa3paborkn 3D- Moiem MHKPOCITYTHHKA. JIeMOHCTpaIs cOOpPKH MaKeTa
MHKPOCITYTHHKA.

PaszpaboTka crielaabHOro IporpaMMHOro odecrieueHns st 60pTOBOr 0
komrbrorepa MKA. Oco0eHHOCTH 3a/1aui JHCTAHIITHOHHOTO 30HIHPOBAHIS
3emmt. O0OOMIEHHBII AITOPHTM Y4e0HOH MHCCHH MHKPOCITYTHHKA. OCOOEHHOCTH
Pa3pabOTKH H OTJIaJKH IPOrPAMMHOTIO KOJIa.

IIpoBepka n nporpaMMHpoBaHHe JATYHKOB, cucTeM MKA, nmeseBoit
annaparypbl. ABTOHOMHBbIE HCIILITAHNA JATYHKOB H CHCTEM CIIYTHHKA.
Oco0eHHOCTH 3aJ]a4H JUCTAHI[HOHHOTO 30HIHPOBaHNA 3eMIH. OO0OOIIEHHbIIT
AITOPHTM Y4eOHOH MHCCHH MHKPOCITYTHHKa. OCOOEHHOCTH Pa3pabOTKH U
OTIIAZIKH IIPOr PAMMHOTO KOJ[a.

JleMOHCTpaIis BEITIOIHEHN S Y4eOHOH MICCHH AHCTAHIIHOHHOIO 30HIHPOBAHHS
3eMIIH ¢ HCITOIb30BAHHEM MAKeTa MHKPOCITYTHHKA M HMHTAaTOPa KOCMHYECKOH
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cpeasl “Teppa”.

9 CucreMbl HABHTalMH H YHpasJjieHns AsuzkeHnneM MKA B rpynne.
Teopernyeckne M IpakTH4YecKHe acieKTsl coopa MKA B rpymry. OTHOCHTENbHAS
Hasuraus MKA B rpymrie H HeoOXoanMoe IpHOOPHOe OcHalleHHe. OdecTieyeHNe
YIIPABJIEHH S OTHOCHTEIbHBIM ABIKeHHeM MKA B rpymme.

4.3. Tlpaktmueckie (CeMHHapCKIe) 3aHATHA
TeMbl IMIPaKTHYECKHX 3aHSATHI H HX TPYA0EMKOCTh IIPHBEAEHBI B Ta0IIHIE .

TaGmmita 5 — [IpakTHyeckie 3aHATHI H HX TPYJAOEMKOCTh

W3 Hix Ne

Ne | Temsl npakTiiecknx | MOpMSBI IPAKTHYECKHX | TPYyAOEMKOCTD, |IIPaKTHYECKOH |pasaena
n/n 3AHATHIT 3AHSITHIL (uac) TIOATOTOBKH, | IHCIEHII
(uac) JIHHEI

Cemectp 6

| 3D-IpoeKTHPOBaHHE | pelleHHe 10 10 5
3IIEMEHTOB CHTYAI[HOHHBIX 3a/{a4
KOHCTPYKI[HH
CITYTHHKA, MOJENEH
JOTIOIIHHUT €JIb HBIX
CHCTEM H YCTPOIICTB,
yCTaHABIHBAOLIIXCS
Ha CITyTHHK. 3D —
IIPOEKTHPOBAHHE
TOTOBOI MOJIETH
CITyTHHKa

2 PaspaGorka peleHe 4 4 D
TeXHOIIOTHYeCKOI CHTYal[HOHHBIX 3a/1aY4
KapThl COOPKH.

3 ITpoextHpoBaHie pelieHe 4 4 3
GoproBOii KabebHOI | CHTYAaI[HOHHBIX 3a/]a4
CEeTH C YKa3zaHHEM
HOMEpa M JUTHHBI
neiida.
HsrororneHne
Pa3beMOB METOIOM
OO0 KHMKH..

4 Harmicanue xona Uig | HMHTAIMOHHEIE 8 8 7
ABTOHOMHEBIX 3AHATHSA
HCITBITAHHMIT TaTYHKOB
KOHCTPYKTOpa
«OpbukpadT»,
ABTOHOMHEIE
HCITBITAHHA

5 CoOopxka MojienH HMHTAI[HOHHEIE 8 8 8
Maznoro KA. 3aHATH A
CoemiHeHne
KaOeIbHOI CeTH,
KOHTPOBKA,
XOMYTOBKA.
KoHrpoms coopki
Mozem KA




Bceero

4.4. JlabopaTOpHBIE 3aHATHS

Tembl 1abopaTOPHBIX 3aHATHIT H HX TPYIOEMKOCTS IIPHBEAEHHI B TaOHIlE 6.

TaGmmira 6 — JJabopaTopHBIE 3aHATHS H HX TPYAOEMKOCTb

M3 mx No
No TpymoeMKOCTD, | ITpaKTHUeCKOI | pa3gena
° HanmeHoBaHie 11aGopaT OpHBIX padoT PYA - [ TP basa
n/n (4ac) TTOJITOTOBKH, | JFICI[HIT
(1ac) JIHHEI

YyeGHBIM IUTaHOM He TIPelyCMOTPEHO

Bceero

4.5. KypcoBoe NMpoeKTHpOBaHHe/ BHIIOIHEHHE KyPCOBOIT paGoTH

YueOHBIM IVIAHOM HE TPEAYCMOTPEHO

4.6. CamoctosrenbHas pabora 00y4aroIHXCs
Buasl camocTOSTENBHOI pabOoTHL H €€ TPYA0EMKOCTD ITPHBEIEHBI B TaOIHIe 7.

Ta6mra 7 — BHAbI caMOCTOSITENBHOM PpabOTHL H €€ TPYAOEMKOCTh

B - Beero, | Cemectp 6,
HJl CaMOCTOSTEIBHOIH paboThI
qac yac

1 2 3
M3yueHne TeOpeTHYECKOro MaTepHaa 15 15
qucrpnmHEL (TO)
Kypcopoe mpoektrpopanme (KII, KP)
PacuetHo-rpaduyeckie 3aganns (PI'3)
BrinornmHenne pedepata (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO ) 5
yerneBaeMocTH (TKY) - -
JomarmHee 3aganne (J13)
KoHrposbHbie paboThl 3a04HHKOB (KP3)
[Toaroropka K IMpoMeKyTOYHOI 4 4
artecraruu (ITA)

Beero: 21 21

5. TlepeueHs yueOHO-METOMHYECKOrO OOECIIEUEHHS
JUISI caMOCTOSTeNbHOIT paboThl 00YYarONIHXCS IO JHCIHIITHHE (MOIYIIO)

Y4eOHO-MeTOMYECKHE MaTepHaIBl JUIS CAMOCTOSTEIIbHOH PaboThl OOYYAIOIMHUXCS YKa3aHbl B
. 7-11.

6. IlepeyeHb IMEYAaTHBIX H 3IIEKTPOHHBIX YUeOHBIX H3aHHH

[IepeyeHb MeYaTHBIX H 3IEKTPOHHBIX YUeOHBIX H3IaHUI IIPHBEJEH B Ta0mle 8.

TaGmuira 8— [IepeyeHb MeYaTHBIX H 3JIEKTPOHHBIX YUEOHBIX H3aHHIH

HIngp/ KormryecTBo 3K3eMITISPOB B
p Buonmuorpadmieckas cchllka OHOIHOTEKE
URL agpec
(KpoMe ATeKTPOHHBIX SK3eMITISIPOB)
629.7 ['aprotiH WM.A., Maxkapos A.A., Ilepmrok | 3
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H 62 BB., ITomsaxoB C.JL

KOCMHYECKHX CHCTeM. VYueOHOe II0CcOOHe.
CII6, U3n-Bo I'VAIL 2021.-73 c.

WNHxeHepns

629.76/ .78 | I'ymmH, B.H. OCHOBEI

YCTPOMCTBA | 5

['98 KOCMHYECKHX aIllaparoB: Y4YeOHHK JUIA
By30B./ B.H. I'yrrie - M.: ManiiHOCTpOeHIe,
2003.-272 c.

629.76/78 Kosmnos, /I.1. KoHcTpyHpoBaHie 1

K65 aBTOMATHYECKIX KOCMHYECKIX armrapaToB /

1. A. Koznos, I'. [1. Axmrakos, B. @©.
Arapkos H ap.- M.: MannmHocTpoeHne, 1996.

— 444 c.
629.76/78 Haprmvanos, I'.C. OcHOBBI TEOpHH ITOJTIETA 3
O75 KocMmYeckrx armapatoB / Haprvanos I'.C.,
Tuxonpasoe M .K.. — M.: ManmHocTpoeHIe,
1972. - 608 c.
629.7 Mukpus, E. A, BoproBeie KOMIIIIEKCH | 5
M59 yIIpaBIeHHSI KOCMHYECKHMH aIapaTaMHi

0. Baymana, 2003. - 333 ¢

U IIPOEKTHPOBAHHE HX IIPOIrPAMMHOIO
obecreyeHns : yueGHoe nocobmue / E.
A. Muxput. - M. : U3g-so MI'TVY um. H.

629.7 laprotin UA., Makapos A.A., Ilepmiok | 3

H 62 BB., [Tonsaxos C.JL

KOCMHYECKHX CHCTEM. Y4eOHOe IIOCOOHE.
CII6, Uza-Bo I'YAIL 2021 .-73 c.

UHxeHepHs

629.76/ .78 | 'y, B.H. OCHOBEI
I'98 KOCMHYECKHX  aIllapaTroB:

2003.-272 c.

YUeOHHK I
By30B./ B.H. 'y - M.: ManmiHocTpoeHHe,

yCTpoiicTBa | 5

7. TlepeueHb AMMEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(pOPMAIMOHHO-TeJIeKOMMYHHKAI OHHOI ceTH « IHTepHeT»
[Tepeuens 3IIeKTPOHHBIX 00pa30BaTeTbHBIX pecypcoB HH(pOpMaIHOHHO-
TeNeKOMMYHHKAI[HOHHOI ceTH «WHTepHeT», HeOOXOMHMBIX IS OCBOEHHS JIUCIIHIUIHHBI

IpUBeEH B Ta0mIE 9.

Tabmmma 9 - IlepeyeHb SIIEKTPOHHBEIX OOpPa30BATEIBHBIX PECYPCOB HH(OPMAIHOHHO-
TeIeKOMMYHHKAITHOHHOI ceTH « UHTepHeT»
URL ampec HanmeHoBaHHe
http://xn----btbl1 bbcge2a.xn--plai/news AlekcaHIp Maxkapos: «KoMreTeHI I
«HKeHepHS KOCMHYECKHX CHCTEM» - BTO
KOMIUIEKCHBII 3aJ1ell Ha oyayIee»
[ SrexTponHEIH pecypc].

https://drive.google.com/drive/w/0/folders/1r
vNzcNOIPWRs mp32QUkpb7MitOvrO-s

TexHH4Yeckoe ONMHCcaHHe KOMITETEHIHI
«HI—DKCHCPHH KOCMITYECKHX CHCTEM.

http://www .orbicraft. sputnix.ru/doku.php

Caiit ornmHcaHng paboThl KOHCTPYKTOPaA CITYTHHKA
«Opbukpad1»
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http://www.orbicraft. sputnix. rw/doku.php?1 | Heo6xomrmmoe ITO 1 paGoThI ¢ KOHCTPYKTOPOM
d=software «OpouxpadT»:

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

8. IlepeyeHp HH(OPMAIIHOHHBIX TeXHOIOr Hit
8.1. [lepeueHp mnporpaMMHOro OOECIIEYEHHS, MCIIONb3YEMOrO0 IIPH OCYIIECTBIEHHH
00pa30BaTeIbHOIO IIPOIlecca IO JHCIHIUIHHE .
[IepeyeHb HCITOIB3YEMOr O IPOrPAMMHOLI O O0eCTIeYeHH A ITPeAcTaBiIeH B Talmumiie 10.

Tabmmra 10— IlepeueHs mporpaMMHOro oOecIeyeH s

No /11 HamnmMeHoBaHHe

He npeaycMoTpeHO

8.2. Ilepeuenn HH (pOpMaIHOHHO-CIIPaBOYHBIX CHCTEM,HCITOIb3YEMBIX IpH
OCYIIECTBIEHHH 00pa30BaTeIbHOr O ITPOLECCa IO AHCIHIUIHHE

[lepeyeHb HCIIONMB3yeMBIX HH(POPMAIIHOHHO-CIIPABOYHBIX CHCTEM IIpejcTaBlIeH B
Tabmire 11.

Tabmmua 1 1- IlepeueHs HH)OPMALIHOHHO-CITPABOYHBIX CHCTEM

No 11/11 HanmeHoBaHHE

He mperycMoTpeHo

9. MarepHnanbHO-TeXHHYecKas 06aza
Cocrap MaTepHaIbHO-TEXHHYECKOil 0a3pl, HEOOXOAMMOH JUII  OCYIIECTBIEHHS
00pa30BaTeIBHOrO IpoIecca 110 JHCLHIUINHE, ITPeicTaBleH B Tadmmel 2.

Tabmmia 12 — CocTaB MaTepHaIbHO-TEXHHYECKOH Ga3bl

No HarmveHoBaHHe cOCTaBHOI YacTH Homep ayzuropuu
/11 MaTepHATbHO-TEXHHYECKOIT 0a3hl (TTpH HEOOXOIHMOCTH)
My THMEHITHAS JTEKITHOHHAS aYITHT OPH S 32-03 (EM 67a)

2 CriergraynipoBaHHas 1adopatopus « UHkeHepHs 12-09 (EM 67a)

KOCMITYECKHX CHCTEM»
HaGop koHcTpyKTOpa “Opbrkpadt™ — 1 .

Wnmrtarop nogseca — 1 mmit.

Wnvmtatop ComHifa — 1 mit.

PaGowie koMITbIOTepEI ¢ porpaMMami Solidworks, SX-
Modeller, GroundControlX, OrbitControl -4 mir.

3 PaiioMoHTakHas MacTepcKast aym.505 (Mock.
[TasprbHBIE cTaHIMH- 10 1IT. np.,149B)
KomruiekT pydyHoro HHcTpymMeHTa — 10 mir.

HaGop xoHcTpyKkTOpa “Opb6HkpadT’ — 5 mIT.

MMHTATOP MarHHTHOTO MO 3eMITH C TTOJBECOM (MarHHTHAs
pamKa) — 1 .

Wnvmrtatop ComHiga — 1 mrT.

Wnvmtatop 3eman — 1 1mr.

Kommpeccop ¢ aspornoasecom — 1 miT.

PaGowie komimbroTepsl (HoyTOYKH) ¢ ITporpaMMaMH
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Solidworks, SX-Modeller, GroundControl X, OrbitControl -10
IIT.

10. OneHOYHBIE CpPeACTBa IS IPOBEIEHH A ITPOMEKYTOYHONH aTTECTAI[HH
10.1. CoctaB OILIECHOYHBIX CPEACTBAJIS IIPOBEAEHHS ITPOMEXYTOYHOH aTTecTal[HH
0OYYAIOIMXC IO JUCIIMIUINHE IIPHBEeH B Ta0miIe 13.
TaGmmia 13 — CocTaB OLIEHOYHBIX CPEACTB LA IIPOBEIeHNS IIPOMEKYTOUHOM aTTECTAIlHH

B mpoMesKyTOYHOIH aTTeCTal[Hi [lepedeHb OIIEHOYHBIX CPEJICTB
OK3aMeH CImcok BOIIPOCOB K 3K3aMeHY,
BK3aMeHalHOHHbBIE OIJIETHI,
3agaum,
TectHl.

10.2. B kauecTBe KpHTEpHEB OLEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOEHI)
KOMITETEHI O0yUYaroIHMHICS TTPHMeHIeTcsS S-0allyIbHas IIKana OLEHKH CPOpMHpOBaHHOCTH
KOMIIETEHII, KOTopas IpHBeieHa B Tabnuie 14. B TeyeHne ceMecTpa MOXKET HCITOIIb30BaThCsI
100-0aripHast  IIKala  MOAYIBHO-PEHTHHIOBOH ~ CHCTEMBI ~ YHHBEpPCHTETa,  ITpaBHIIA
HCIIONB30BAHNUS KOTOPOIl, YCTAHOBIIEHBI COOTBETCTBYIOLIHM JIOKaIbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabmmua 14 —Kpurepri oleHKH YpoBHS cHOpPMIPOBAHHOCTH KOMITETeHIIHIT

O1leHKa KOMITETeHI N

5-GaruIbHas IIKATIa XapaKTepHCTHKa ChOPMHPOBAHHBIX KOMITETEHIHIT

— oOyvaroruiicss IIIyOOKO H BCECTOPOHHE YCBOHII ITPOr pAMMHBIH
MaTepHa;

— YBEPEHHO, JIOTHYHO, ITOCTIEA0BATEILHO H TPAMOTHO €r0 H3JI1araer,

— OIMpasich Ha 3HAHHSA OCHOBHOI M JOIOIMHHTEIBHOH IHMTeparypsl,
TECHO TIPHBS3BIBAET YCBOEHHBIE HAaYYHBIE TTOTTOKEHHS C IIPAKTHYECKOIT
JEATEIHOCTHIO HAIIPABIIEHHS,

— YMEIO OOOCHOBBIBAET H apr'YMEHTHPYET BBIJIBUTaéMBIE HM HIEH

— JIETTAeT BEIBOJBI H O0OOIIEHH S,

— CBOOOJHO BIIajIEE€T CHCTEMOI CITEIH A 3HPOBAHHBIX TTOH SITHIT .

«OTTOYHO»
«3aYTEHO»

— O0yyaroIiicsa TBEPAO YCBOWI IPOrPaMMHEII MaTepHall, IPaMOTHO H
110 CYIIECTBY M3JIaraeT €ro, OIMpasich Ha 3HAHUS OCHOBHOI
JTHTepaTypPhI,

— He JIOITYCKAEeT CYINECTBEHHBIX HETOUHOCTEIT,

— VBS3BIBAET YCBOEGHHBIE 3HAHMSA C IPAKTHYECKOH JeSTeIbHOCTHIO
HalTpaBIIEHIL,

— ApTrYMEHTHPYET Hay4HbIE TIOTOKEH,

— JIenaeT BRIBOABI H 0000IIeHH T,

— BIIaJIeeT CHCTEMOII CIIEIHAITH3HPOBAHHBIX ITOH SITHIL.

(XOPOLIO»
(GBAYTEHO»

— 00y4aroIuiicss YCBOWI TOJBKO OCHOBHOH ITPOTpaMMHBII MaTepHall,
II0 CYINECTBY M3JIaraeT €ro, OIHMpPasiCh Ha 3HAHHS TOJILKO OCHOBHOIM
JTHTEPATYPHI,

— JIOITyCKaeT HeCYIeCTBEHHBIE OIMOKH H HETOUHOCTH,

— HCIIBITBIBAET 3aTPYAHEHUS B IPAKTHYECKOM IIPHMEHEHMH 3HAHUI
HaIIpaBIIEHI,

— c11abo apryMEHTHPYeET HayuHbIE TTOJI0KEHHS,

— 3aTPYAHSETCS B () OPMYIIHPOBAHHH BBIBOIOB H 000OIIIEHIIT,

— YaCTHYHO BIIAJIEET CHCTEMON CIIElHATH3HPOBAHHBIX ITOH SITHIA.

«YIOBIICTBOPHTEIILHO
(BaYTCHO»

— OOy4aroIuiicsi He YCBOHJI 3HAYHTEIbHOH 4YacTH IIPOrPaMMHOIO
MaTepHana;

— JIOIMyCKAaeT  CYIIECTBEHHBIE OMMMOKH M  HETOYHOCTH  IIpH
PacCMOTPEHHH ITPOOIIEM B KOHKPETHOM HallPaBIIEHHUH,

— HCTIBITBIBAET TPYAHOCTH B IMPAKTHYECKOM ITPHMEHEHHH 3HAHHIL,

(HEYIORIICTBOPHTCIILHO
(FE 3aYTCHO»
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Or1leHKa KOMITETEHI [HH

5-GarbHasI IKama

XapaKTepHCTHKA ChOPMHPOBAHHBIX KOMITETEHI It

— HE MOKET apryMeHTHPOBATh Hay4HbIE TTONOKEHHS,
— He GpopMYTITHPYET BEIBOZOB H 000OIIEHHIT.

10.3. THIIOBBIE KOHTPOJIbHBIE 33 JAHH A HIIH HHbIE MaTepHaJIb.

Bompocs! (3agaur) s 5K3aMeHa Ipe/cTaBlIeHsl B Ta0mire 15.

Tabmmria 15 — Borrpocs! (3agaun) s sK3aMeHa

Kon
[lepeueHs BOIIPOCOB (3a/1a4) I 3K3aMeHa HHJHKATOP
a
Neo Bricora Koopminar | Koopammar | Koopmunar | Macmrad || IIK-6.3.1
BapHaHT | OopOMTEI HaJ |a OpOHTHI | a ¢oTorpa- | a Ha3eMHOIl | BpeMeHH [IK-6.¥.1
a ITIOBEPXHOCTh | HA MOMEHT | (pHpyeMOro | CTaHIHH, IIK-6.B.1
10 3emm, KM | Havyana 00BeKTa, rpaj Cucrema | | 1IK-6.B.2
BBITIOJTHEHH | IPaj peabHOT
s MIHCCHH, 0
I'pax BpeMeHI/
cHCTEMA
BpEMEHH
MOJIETH-
pOBaHM
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 80 1/5

Bormpocs! (3agaur) s 3aueta / gudid. 3a4eTa MpeAcTaBlIeHH B TabmmIe 16.

Tabmma 16 — Borrpocs! (3agaun) s 3avyeta / audd. 3ayera

14




Kon

Ne /m IlepeyueHn BOITPOCOB (3 ) A1 3ayera / U . 3a4YecTa
° P ( Rg ) o (b(b HHIHKATOpa

Y4eOHBIM TUIAHOM HE IIPELYCMOTPEHO

[lepeueHpr TeM I KYPCOBOTO ITPOEKTHPOBAHMS/BBITONHEHHS KYPCOBOH pabOTHI
IIpeJiCTaBIeHbI B TaOmie 17.
Tabmma 17 — [lepedeHs TeM TS KyPCOBOI'O ITPOSKTHPOBAHISY/ BEITOTHEHHS KYPCOBOi paGoOTEI

o [IpHMepHBIit TIepeYeHb TeM I KYPCOBOrO IMPOEKTHPOBAHHS/BBIITOTHEHIS
[} =
KypPCOBOI paGoTHI

Y4yeOHBIM IUIaHOM He ITPEIYCMOTPEHO

Borpockl A7 TPOBEAeHHS ITPOMEXYTOYHOH aTTecTalliii B BHAE TECTHPOBAHHSI
TpeacTaBlIeHbl B Ta0mmle 18.

TaGmmia 18 — [TprMepHBIi repeyeHs BOIIPOCOB 1S TECTOB

. Kon
No /1t [ IpivepHSIii IepeyeHb BOIIPOCOB [UIS TECTOB
HH/KaTOpa
1 IlepeuricimTe THITHI KOCMHYECKHX aIliapaToB 110 Ha3HAYEHHIO. 11K-6.3.1
[TpuBemiTe K1accHHKALINIO KOCMHYECKHX aIltapaToB IT0 Macce. [TIK-6.Y'.1
3 Kake cyIecTByIOT KOMITOHOBOYHBIE H a9POAHHAMHYECKHE CXEMBI IIK-6.B.1
MKA. [1IK-6.B.2
4 [TepeuwricimTe coBpeMeHHBIe IUTaT¢GopMBl YHHBEpCHTETCKIX MKA.
YKaxiTe HX JOCTOHHCTBA H HEIOCTATKH.
5 Kaxk ncronesyercst reopemsl HpI0TOHA O TpaBHTALIHH BHYTPH H BHE

OIHOPOZHOIT chephl ITPH pacueTe OPOHTEI ITOIeTa CITyTHHKA.

Hepetmcmrre OCHOBHBIE THITBI OPOHT TTOJIETA CITYTHHKOB.

IIpuBeTe 6 OCHOBHBIX ITaPAMETPOB OPOHTHI CITYTHIKA.

BrBeanre GopMyiry s pacyeTa IMepBoit KOCMHYECKO CKOPOCTH.

O[O ||

Ha xakoii opOHTe CITYTHHK JABHTaeTcs ObICTpee- Ha BBICOKOI HIH
HH3KOI1?

10 YT0 HYKHO CIeNaTh ¢ KOCMHYECKHM armrapaToM, YTOOBI IIEPEITH ¢
Goree HH3KOI OpOHTHI Ha 0ollee BRICOKYIO?

L1 Kakme rpiGops! Ha GOPTY CITyTHHKA ITO3BOJIIFOT OITPEJIEIHTD €TI0
TIPOCTPAHCTBEHHYIO OPHEHTALHIO?

12 Kaxue BHIBI CIUIOBBIX YCTAHOBOK HCITONB3YIOTCS B MKA Mx
JIOCTOMHCTBA H HEeJIOCTaTKH.

[TepeyeHh TeM KOHTPOIBHBIX PaboT IO JHCIMIUIMHE OOYYAFOIHXCSA 3a0YHOH (HOPMBI
00y4YeHHS, TIPEJCTaBIIeHHI B Ta0mIe 19.

TaGmmia 19 — IlepeyeHb KOHTPOILHBIX padOT

Ne i/t [lepeyeHp KOHTPOJIBHBIX PadOT

He npegycMorpeHo

10.4. MeTtonmyeckue MaTEPHAIBI, OITpeIEIISIEOIIHE ITPOLIEAYPBI OllEHHBAHNA
HHIHKATOPOB, XapaKTEepPH3YIOIHNX 3Talkl (OPMHPOBAHHSI KOMIIETEHIHI, COAEp/KaTrcsa B
JOKATbHBIX HOPMATHBHBIX akTax [ YAIL permaMeHTHPYIOIMHMX TIOPSJIOK M IIPOLETYPY
MIPOBEJIEHHS TEKYIIETO KOHTPOIS YCIIEBaEMOCTH M IPOMEKYTOUHOH aTTecTallHH O0YYarOIIHXCS
I'VAIL

11. Mertoandeckne yKa3aHHS IS O0YHYAFOIINXCS TI0 OCBOEHHIO JHCIIHIDIHHEIL
(Huoice npueoosmes pexomeHoayul no cocmaeieqitio 0aHHo2o pasoena)
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11.1. MeToguyecke VyKa3aHHA JUII OOYYAIOIMHUXCS II0 OCBOEGHHMIO JIEKI[MOHHOIO
MaTepHala (eciu npedycCMompeHo y4ebHbiM NIaHOM NO OAHHOLL OUCHLNILIHE).

OCHOBHOE Ha3HaYeHHE JIEKI[MOHHOIO MaTepHala — JIOTHYECKH CTPOIHOe, CHCTEMHOE,
IrIyOOKOe H SICHOEe H3IOkKeHHe y4eOHOro marepHaia. Ha3HaueHHe COBPEMEHHOI JEKIIHH B
paMKax JIEICIMIUIHHBI HE B TOM, YTOOBI MOMYYHTH BCIO MH(OpPMAIMIO 1O TeMe, a B OCBOSHHH
(dyHIaMeHTalIbHBIX Ipo0ieM AHCIHIUINHBI, MeTOJAOB HAay4YHOrO ITO3HAHHMS, HOBEHIIX
JIOCTHIKEHIIT HayYHOH MBICTH. B yueGHOM Ipollecce JIEKI[HS BBIMOIHSIET METOAOIOTHYECKYIO,
OpraHH3aI[HOHHYIO H HH()OPMAIIHOHHYIO (QYHKI[HH. JIeKIHSI pacKphIBaeT ITOHATHIHEBIIN armrapatr
KOHKPETHOH O0TacTH 3HAHHS, €€ IPOOIeMBI, JaeT I[eIbHOE IpeJCTaBIIeHHE O MIHCI[HIUIHHE,
TTOKA3BIBAET B3aHMOCBS3b C JPYTHMH JHCIMITIHHAMH.

[[naHIpyeMble Pe3VIIbTAThI ITPH OCBOEHHH O0YYaFOIHMHCS TEKIIHOHHOTO MaTepHaa:

— TIOMy4YeHHE COBPEMEHHBIX, IIEJTOCTHBIX, B3aHMOCBS3aHHBIX 3HAHMII, YpPOBEHb
KOTOPBIX OIPeAEISeTCs LENEBOH YCTAHOBKOM K KaXKI0H KOHKPETHOM TEME,

—  IIOIy4eHHE OIbITa TBOPUECKOH paboThl COBMECTHO C ITPEIOfaBaTEIEM,

— pa3BHTHe IpoecCHOHATTLHO-IETOBRIX  KauecTB, JHOOBH K  IHpeaMeTy H
CaMOCTOSITEIIbHOI' O TBOPYECKOT O MBIIIUIEHH L.

—  IIOSBIIEHHE HEOOXOAHMOrO HHTEPeca, HEOOXOAMMOTO I CaMOCTOSTENbHOH pPaboTHI,

— IIOIy4YeHHEe 3HaHHII O COBPEMEHHOM YPOBHE pa3BHTHA HAaykKH H TEXHHKH H O
IPOTHO3€e HX Pa3BUTHS Ha OIIKAIIIE TOIbI,

—  HAYYHTBCS MeTOAHYecKH oOpabaThiBaTh MaTepHan (BBIAENSTH ITIABHBIE MBICITH H
MONOKEHHSI, TPUXOAMTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPSATH HMX B Pas3iIHYHBIX
¢ opMyIIpOBKax);

—  IIOIy4YeHHE TOYHOI'O ITOHHMAHH S BCeX HEOOXOAMMBIX TEPMHHOB H ITOHSTHI.

JIEKIIMOHHBIT MaTepHall MOJXeT COIIPOBOXJAAThCA JeMOHCTpalHeil claiiioB H
HCIIONB30BAaHHEM pPa3JaTOYHOrO MaTepHala IIpH IPOBEAEHHH KOPOTKHX [HCKYcCHI 00
OCOOEHHOCTSIX ITPHMEHEHHS OTIeIbHBIX TEMATHK I10 JAHCIHIUTHHE.

CTpyKTVypa ITpeIocTaBIeHIS JIEKIOHHOIO MaTepHala;

— BBOJIHAS 4acCTh — ITOKA3bIBAET IIEPEYEHD PACCMATPHBAEMBIX B JIEKIHH BOIIPOCOB, HX
aKTyaJIbHOCTD UL IIPAKTHKH IIPHOOPOCTPOEHHS, CBSI3b JIEKIIHOHHOIO MaTepHaa ¢
TPEIBLIYINHM H ITOCIETYIONHM MaTepHalIaMI;, JaeTcs IepeyeHb OCHOBHOMH H
JIOTIOJTHHUT €JIBHOM JIHTEPaTYPBI 110 TeME, BKITFOUask PyKOBOJISIIHE JJOKYMEHTHI,

— OCHOBHAs 4acCTh — ITOCIIeI0BATENIbHO ITOKA3bIBAKOTCSI BEIHOCHMBIE BOITPOCKHI, PACKPBIBAIOTCS
TeOpeTHYeCKHe ITOJIOKEHN S, TIOKA3BIBAIOTCS OCHOBHBIE pacyeTHBIE (DOPMYIIHL,

— HTOrOBas YaCTh — MOABOJATCS HTOTH 3aHATHS, aKTYaITH3HPYIOTCS HanOoIee BaKHbIe
BOITPOCHI;, OMpejelisaeTcs TeMaTHKa OyAYIHX MTPAKTHYeCKHX 3aHSITHIT ITO TeMe, TaéTcs
3aJJaHHE Ha CAaMOCTOSTEbHYIO ITOATOTOBKY, IIPOH3BOSITCS OTBETHI Ha BOITPOCHI.

11.2. MeTtoanyeckie yKa3aHHS JUIS OOYYAIOMIMXCS IO YYAaCTHIO B CeMHHapax (ec/u
npeoyCMONPeHo YuebHbIM NIAHOM NO OAHHOIL OUCYUNILHE)

11.3. MeTognyeckie yKa3aHHS JUIS OOYYAIONIMXCS IO ITPOXOXKIEHHIO ITPaKTHYECKHX
3AHATHI (ecau npedycmMompeno y4eOHbIM NIAHOM HO OaHHOIL OUCYUNILIHE)

[IpakTHiecKkoe 3aHSATHE SBISIETCS OJHOI M3 OCHOBHBIX (POPM OpraHM3aIH y4eGHOTO
TIIpoIleCCa, 3aKITFOYAIOIAsCS B BEITOIHEHHH O0Y4arOIMMICS IO/ PYKOBOACTBOM IIPETIO[aBaTeNs
KOMIUTeKca Y4eOHBIX 3aJaHiil C IIEJIbF0 YCBOEHHS HAaYYHO-TEOPETHUYECKHX OCHOB Y4YeOHOI
JUCIIMITIMHEL, IIPHOOPETEHHS YMEHHI H HABBIKOB, OITBITa TBOPYECKOH JAeSITebHOCTH.

[{enpro IMpakKTHYECKOrO 3aHATHA TSI 00YYarOINErocs SBIAETCS IIPHBUTHE O0YYarOIIIMCSI
YMEHHI 1 HaBBIKOB ITPAKTHYeCKOH JIeITeIbHOCTH 110 H3y4aeMOi JHCIHIUIHHE.

[InanipyeMsle pe3ynbTaThl IIPH OCBOEHHH O0YYArOIIMMCS IIPAKTHYECKIX 3aHTHIL:
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— 3aKperUleHHe, YITyOlleHWe, pacIUpeHHe M JeTalli3al[isi 3HAHWI TPH PpelleHHH
KOHKPETHBIX 33134,

— pasBHTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITETBHOCTH  MBITIDIEHHS,
TBOPYECKOIT aKTHBHOCTH,

— OBIaJeHHEe HOBBIMH METOJaMH H METOAMKAMH H3y4YeHHS KOHKPETHOH yueOHOi
TV CIHITTHHBI,

5= Bmpaﬁ(m(a CITOCOOHOCTH IJIOTHYECKOIO OCMBICIICHHS TIOIIYYCHHBIX 3HAaHMH I
BEBEITIOITHEHH AL 3a,ua}mr“{;

— obecreyeHHe PalHOHATHHOTO COYeTaHHS KOIUIEKTHBHOI M HHIMBHIYaIbHOI (popm
00yUYEeHHS.

TpeboBaHH S K IPOBEAEHHIO ITPAKTHYECKIIX 3aHITHIL

HpaKTIl'LIeCKHe 3aHATHA IIPOBOAATCA ITOCIIE YTECHHA JIEKIIH , HJAIOIMHX TEOPETHUYECKHE OCHOBLL
JJIA HX BBITIOTTHEHIA. HOH}’CK&GTCH BBITIONIHEHHE IMPAKTHYCCKIHX 3aHSTHI 10 TIPOYTCHHA JIEKIIHI
C LIENIBIO OOIerYeHHs H3YVUCHHA TEOPETHUECKOI'O MaT€pHalla ITPH HaJIHYHH OITHCAHHIL paﬁor 5
BKIIIOYAIOIINX HeOOXOMHMble CBEJeHHS IUIH CCBUIKH Ha KOHKPETHBIC y‘IeﬁHBIe H3JJaHITAd,
COJZIEPKAIIIE 5TH CBEICHIS

B xoe NmpakTHYeCKHX 3aHATHH CTYAEHTHI BEAYT HEOOXOAHMBIE 3aITHCH , KOTOphIe
MperiojlaBaTellb BIpaBe ITOTpeGoBaTh IS TPOBEepKH. JOIMycKaeTcss IO COITIaCOBAaHHIO C
IIperiojiaBaTeneM IPeJCTaBIsITh OTYET O paboTe B 3IEKTPOHHOM BHIE. B KOHIlE IPaKTHYECKOTO
3aHATHS ITPerojlaBaTelb OLlEHHBaeT paboTy CTYJAeHTa ITyTeM IIPOBepKH oTdera M (MIIM) €ro
3alUTHI (coGeceOBaHI ).

11.4. Mertopmyeckie yka3aHHS U1 OOYYAIOIIMXCS ITO BRIMOTHEHHIO J1a00paTOPHBIX
pabor (ecnu npedycmompeno yuebHsIM NIAHOM NO OGHHOIL OUCYUNILHE)

11.5. Merogmueckne ykazaHHS I8 OOYYAIOUIMXCS IO IPOXOXKJIEHHIO KYpPCOBOTO
MPOEKTHPOBAHH S/ BBIITOTTHEHHS KYPCOBOIT PaGOTHI (ecai npeoyeMompeHo y4ebHwviM NIaHOM HO
OaHHOIl OucyunuHe)

11.6. Metoamyeckie yKa3aHIs UL 00y4aronHXcs 110 IPOXOKAEHHIO CaMOCTOSTEIbHOMH
paboThI

B Xojie BBIIIOIHEHHS CaMOCTOSTEIBLHOH paboTEl, 00YYarONHIiCsS BBIIONHSAET pabory I10
3aJaHHIO U TIPH MeTOJMYECKOM PYKOBOJCTBE TPENoAaBarens, HO 0e3 ero HernocpecTBEHHOIO
YYaCTHSL

Jlns obydarommxcs 1Mo 3a04yHOil ¢gopMe oOydYeHHs, caMocToSTelbHas padoTa MOJKET
BKJIFOUATh B ce0Sl KOHTPOIIbHYIO PadoTy.

B mporiecce BBITOMHEHHS CAMOCTOSITENbHOH paGoThl, Y oOydaromerocsi (popMHpYeTCS
1enecooOpasHOe TDIaHHPOBaHHe Pab04Yero BpeMeHH, KOTOPOE TTO3BOISET HM Pa3BHBaTh YMEHUS
H HAaBBIKM B YCBOEHHH H CHCTEMATH3AI[HH IMPHOOPETaeMBbIX 3HAHHII, 0OeCIeYHBAaeT BBICOKHIT
YPOBEHB YCIIEBAEMOCTH B TIIEPHOJA OOYYEeHHS, IIOMOraeT IIOTYyYHTh HABBIKH IIOBBIIIEHHS
MPo(heCCHOHATFHOr O YPOBHSL

MeromiieckiMH ~~ MaTepHalaMH,  HANPABISEOIIMMH  CAMOCTOATENBHYIO  paboTy
0OYHarOIHX CSASBIISTEOT CST:

—  y4eGHO-MeTOIYECKHIT MaTePHA IO AUCIHIUINHE,

— MEeTOAHYECKHE YKa3aHHS 10 BBHITOTHEHHIO KOHTPOIBHBIX PaboT (711 00y4YarOMHXCs
IO 3a04HOIT popme 0OyUeHHS).

11.7. MeToguyeckne VKa3aHHUS IS OOYYArOIHXCS II0 IIPOXOKJIEHHIO TEKYILETO
KOHTPOIIS YCIIEBAEMOCTH.
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Tekylpni KOHTPOIL YCIEBAEMOCTH ITpeyCMaTPHBAaeT KOHTPOIb KavyecTBa 3HAHHI
00yYaIOIMXCS, OCYIIECTBIIIEMOrO B TeYeHHe CEMECTPa C I[ENbI0 OIEHHBAHHSI XOJa OCBOEHHS
T CLIMITIHHEI.

MeToxbI TEKYIIEro KOHTPOIS BEIOHPAKOTCS TPETTOJaBaTeIeM CaMOCTOSTEIBHO HCXOAT H3

CreIH(HKH JHCITHIUTHHEL.

B 03MOJKHBIE METO/BI TEKYIIETO KOHTPOIS 00YYaFOIIHXCS:

—YCTHBIII OIPOC Ha 3aHATHIX,

—CHCTeMaTHYecKas ITPOBepKa BHITIOIHEHH S HHIHBHYaIbHBIX 33 JaHHIT,

—3aIlUTa OTYETOB ITO JTaGOPaTOPHEIM PaboTaM,

—TIPOBe/IEHHE KOHTPOIBHEIX paboT,

—TeCTHPOBAHHE,

—KOHTPOJIb CaMOCTOSATENNBHBIX PaboT (B IFCEMEHHO HIH YCTHOI (opmMax);,

—KOHTPOJIb BHITOTHEHHS HHHBH/IYATEHOr O 3aJaHisI Ha TIPAaKTHKY,

—KOHTPOJIb KYPCOBOI'O IMPOeKTHPOBAHNS H BHIITOIHEHH S KYPCOBEIX paboT,

HHEBIE BHJIBI, OTTpe/ielsieMBIe TTPertoiaBaTeleM.

B TeueHne ceMectpa oOGy4aromuiics oGpopMIsSeT OTYETHBIE MaTePHATIEI B COOTBETCTBHH C

YCTAHOBIIEHHBKIMH  TpeGOBaHHSIMH H METOJAMH ITPOBEJEHHS TEKYIIEro KOHTPOIS, H

IpertojiaBaTellb OLEHHBAET MPe/ICTaBIeHHEIE MaTePHAJIBL.

11.8. Ilpn moaBeeHMH HTOrOB TEKYINErO KOHTPOISA YCIIEBAaEMOCTH B BEJIOMOCTH
0OYyYarOIIMCS BBICTABJISIFOTCSL aTTECTAIHOHHBIE OILIEHKH: «aTTECTOBAH», «HE AaTTEeCTOBAH).
CHcTeMa M BO3MOJKHBIE KPHTEPHH OLIEHKH YYHTHIBAeT 3HAHMS, YMEHHS, HAaBBIKH M (MJIM) OITBIT
JeSTebHOCTH, XapaKTepPH3YIOH[HEe STarnbkl  (OPMHPOBAHMS  KOMIIETEHI[HIT  JHCI[HITIHHEI.
PesynpraThl  TEeKyIIero  KOHTPOJIS  JO/DKHBI — YYHTHIBaTbCS  IIPH  IIPOMEXKYTOYHOIT
arrecranuu. Meroiryeckne ykazaHHS JUIS O0YYarOIMXCS IO ITPOXOXKJIEHHIO ITPOMEXKYTOYHOIT
aTTeCTaI[HIL.

[IpomexyroyHass — arrecranus — OOyYalOIMXCS — IPeyCMAaTpHBaeT  OLIEHHBaHHE
ITPOMEIKYTOUHBIX H OKOHYATEIILHBIX Pe3ylbTaToB 00y4yeHHs o aucumuinHe. OHa BKIIIOYaeT B
celst:

— D9K3aMeH - ¢opMa OLEHKH 3HaHMii, ITOTyYeHHBIX OOYYAIOIHMCS B IIpoIiecce
H3Y4YEeHHS BCeil JHCIHIUIMHEL HJIM €€ YacTH, HaBBIKOB CaMOCTOSITEIBbHOH paboTHI, CITOCOGHOCTH
NIPHMEHSATh HX JUIS PellleHHd IPAKTHYeCKHX 3aJady. DK3aMeH, KaK ITPaBHIIO, ITPOBOJHTCS B
TEPHOJ HK3aMEHAI[HOHHOI CEeCCHH M 3aBepIaeTcsd aTTECTAIHOHHOI OIEHKOM «OTIIMYHOY,
«XOPOIIOY, «YIOBIETBOPHTEIBLHOY, «HEYIOBIETBOPHTEIBHO.

OK3aMeH B tbopme JACMOHCTPAIHOHHOI'O 53K3aME€Ha ITPOBOAHTICA B COOTBETCTBHIL C
KOMIUIEKTOM OIIEHOYHOIT JAOKYMEHTAI[HI, COACPXKAIIEM IIPHMEPHBIE OLICHOYHBIE MaTCpHAIIbI,
pasmemeHHmlw’ TIpEACTAaBIICHHBIM HHAKE:

ITacnopTt koMIIeKkTa oneHo4HOo# JokyMeHTanuu (KOJI) Ne 1.1mo kommeTeHIuu No
R54 {IHkeHepH S KOCMHYECKHX CHCT €M)

Komrekt oreHounoit JokymeHTtarmm (KOJT) Ne 1.1 paspaGoTaH B I[eJISIX OpraHH3aIHH H
IIPOBEJECHUS JEMOHCTPAIIMOHHOIO 9K3aMeHa I10 KommeTreHIMH Ne RS54  «WHxkeHepns
KOCMHYECKIX CHCTEM) H PACCYHTaH Ha BBIITOITHEHHE 3aJJaHMI TPOIOIIKHUTEIIEHOCTRIO 4 Haca.

KOJ Ne 1.1 wmoxker OBITh PEeKOMEHJOBAH [UIA OLIEHKHM OCBOEHHS OCHOBHBIX
npoecCHOHATBPHBIX ~ OOpa30BaTENIBHBIX TPOTpaMM M HX  YacTell, JIOIONHHTEIbHbIX
Mpo(heCCHOHATBHBIX MPOrpaMM H TIPOTPaMM PO eCCHOHATIBHOIO OOYYeHHS, a TaKke Ha
COOTBETCTBHE YPOBHSIM KBAITH (DHKAITIH.

[lepeueHb 3HAHMIL, YMeHHiI, HABRIKOB B COOTBeTCTBHH co CrerudmuKkarmeii craHIapTa
komrreTeHIH Ne RS54 «WmkeHepns kocmrmrdeckux cucerem» (WorldSkills — Standards
Specifications, WSSS), mpoBepseMBIif B paMKaxX KOMIUIEKTa OLIEHOYHOIT JOKyMeHTaIH Ne 1.1

Tabmira 22
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Pasnenn | HammenoBanme pasges;a WSSS Baxnoctsb (%)
WSSS
1 Opranmszaiisg padoTsl H YIIPaBIIEHHE ITPOLIECCOM 6,75
2 [TpoBejieHHe HCTIBITAaHHSI OOPTOBBIX CHCTEM CITYTHHKA 35
3 Paszpalborka IporpaMMHBIX pPelleHH i 10,85
4 Perrenne mpo6neM, HHHOBAI[HH H KPEaTHBHOCTD IPOH3BoAcTBAa | 4,3
5 OdopmiteHne 1 BeieHHe JoKyMeHTaIH. CoOmmoieH e 1.4
KyIIbTYPHI

3amaHue /IS JeMOHCTPAHOHHOI 0 IK3aMeHA 110 KOMILIEKTY OLIeHOYHOH JOKYMEHT A No
1.1 mo kommeTeHHN Ne R54 «HKeHepH A KOCMH1eCKHX CHCT eV

ITpomomAMTEeTbHOCTh BBITIOTHEHHS 3afaHNS: 4 u.

@opMaT J[eMOHCTPAIIHOHHOr0 SK3aMeHa: OYHBIH /J{HCTaHIIHOHHBIH

@opma yuacTtis: MHANBHIYaIbHAS

Bug arrecraipm: 'UA / ITpomexyrounas KOJ[ 15 HOK nHer

Moy ¢ onucanuemM pador

O0mme TpedoBaAHNS:

YyacTHHKaM TIpeJylaraeTcd B KadecTBe y4eOHOTrO 3aJlaHHs ITPOBECTH HMHTAIHOHHOE
MOJISTTHPOBaHHE  ITpoIlecca IoNeTa IO OpOGHTATIbHOH TPaeKTOPHH MAaJoro KOCMHYECKOro
armmmapara (MKA) - ncekyccrBeHHoro cryTHHka 3emm (MC3), criocoGHOrO  BBITIOTHATH
pas3IIuHbIe LIeTIeBhIE 3aauH.

B nporecce nposegeHns /O yYaCTHHKH JOMKHBI HCIIONB30BaTh COOpPAHHLII 3apaHee H
MOJTOTOBIIEHHBIH K 5K3aMeHY (DYHKUHOHaIbHbII MakeT MKA M ImmpoBecTH ¢ HHM OCHOBHBIE
MOIYHATYPHBIE HCIBITAHHS, BBHITOIHHB HHKEHEPHBIE pacyeTsl M IPOBECTH HMHTALHOHHOE
Mojienupopaniie MKA. TlprvepoM (YHKIMOHAIBHOIO MaKeTa MOTYT CIIYKHIh KOMITOHEHTEL,
BXOJSIIIE B cocTaB HabOpa KOHCTpyKTOopa ciyTHHKa «Op6uKpadT» (um axamorm) (puc.l).
OrnmcaHne cTaHAapTHOro HaGopa KomroHeHT «OpGuKpadr» (tum axamorun) (pme. 2), H3
KOTOPBIX COOHpAETCs CITyTHHK, IpeicTaBlIeHo 3ech: http://orbicraft. sputnix ru/doku. php

Puc. 1. O6umpmi i coOpaHHOr 0 KOHCTpYKTopa «OpOHkpadT» (WIH aHAIOrH)
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Pric. 2. O6umpiit By HaGopa KoHCTpyKTOopa «OpOHKpadTy (HIH aHAIOTH)

Janee B OIMMCAaHHH II0 YMOIYAHHIO IOAPa3yMEBAeTCs HalH4He HaOopa KOHCTPYKTOpa
crryrHiKa «OpOouKpadTy (IUIH aHaIIOTH).

CoOpaHublit QyHKIHOHATBHEIT MakeT MKA gomkeH oOecleulTsh BHITOIHEHNE MICCHH
J133 Ha crielanbHOM CTeHe TTOTYHATyPHOro MOJeHpoBaHHS (pHC. 3). BO3MOXKHOE OITHCaHHe
CTE€HJIa, B COCTAaBE KOTOPOI'o JAOIIKHBI OBITh MPOBEEHEI HCITBITAHIS MAKeTa, IIPHBOAHTCS 3/ECh:
http://sputnix.ru .

Puc. 3. MarantHas paMka (MMHTAaTOP MArHUTHOTO TTOJIS 3eMITH) € TIOJIBECOM, HMHTATOP
3emmi, nmutatop ColHIa

B nrore nenombisyemast yyacTHHKaMH /|5 HHKeHepHas MOJENb KOCMHYECKOTO armrapara
JIOIDKHA OBITh MAKCHMATBHO IMPHOIIDKEHA K PealIbHO 3aITyCKaeMbIM Ha OPOHTY MOJIETISIM.

Y4yacTHHKAM HeOoOXOAUMO OOeCleYHTh IoydeHHe [[eHTpamu yIIpaBIIeHHS IIOIIETOM
(ITYTI) MakcHMambHO OIMepaTHRHO, T.€. B MAKCHMAITEHO KOPOTKOE BpeMs, KaK MOKHO OOTBITIEro
KOIMMYEeCTBA KaueCTBEHHBIX H300pakeHMI 3aJlaHHBIX Teorpaduueckmx oOnacTell B TeueHHE
aKTHBHOTO CPOKa cyImmecTBOBaHHS KA, NpH 3TOM CITYTHHK JOJDKEH MaKCHMAaJIbHO BBITOITHHTH
TIOCTABIIEHHBIE TIepell HHM 3aZlaud. TakKe YYaCTHHKH BBITIONHSIOT ITPOrpaMMHPOBAHIE
GOPTOBOrO KOMITBIOTEPA AJIS 00eCTIeYeHH S IIeTIeBOIH 3a/JauH.

O1eHKa TIPOH3BOAMTICS YWIEHAMH JKIOPH — 3KCIepTaMH Ha IUIOIMAaJKe NMpoBeleHHud [0,
JOTIYIIIEHHBIMH K OI[eHKE, KaK B OTHOIIEHHH BHIIIONHEHHS 33JaHHd B MOJAYNe, TaK H B
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OTHOINEHHH IIPOI[eCcCa BBIIONHEHHS 3aJaHis EcIH ydacTHHK /IO He BBITONHAET TPpeOOBaHHMSA
TEXHHKH Oe30ITaCHOCTH, IOJBEPTacT OMACHOCTH ce0s N JPYIHX YYACTHHKOB, TO OH MOXKET
OBITH OTCTPaHeH OT /[3.

3amganne JIO HOIKHO BBIOIONHSTHCH IO MOAYISM. [IpH BBIOIOTHEHHMH HeOOXOAHMO
HCIOIb30BaTh JOMOJNHUTENbHYI0 HHGOpPMAIMIO H JaHHbIe, yKa3aHHble B [IpIIOXKEHHSIX K
3agaHnto J[5. OneHKa TakKe IIPOHCXOINT 110 Pe3yIIbTaTaM BRITIOTTHEHHS MOTYIIS.

Ilepen BBIIOMHEHHEM 3aJaHHd HeOOXOANMO BBIIOIHHTh IDIAHHPOBAHHE BCEX
MIPOM3BOANMEBIX BHAOB paOOT, PacYETOB, BHIYHCIEHHII. YYAaCTHHK JOIDKEH IPOAYMaTh OOIIYIO
KOHIIEII[HIO PaboTHI, IIPHMEPHOE BPEMS Ha BBITOITHEHHE MOMAYIIS, OIPEAEIHTh OTBETCTBEHHOI O
32 €ro BBIIIOTHEHHE, PACIPeIeHTh OOS3aHHOCTH H POJH IO TPYAOBBIM (PYHKIISM BHYTPH
TPYIIIBL U 110 JHSM, O YEM CJeNIaTh COOTBETCTBYIOINME 3armicH B [Iprmoxenmm Nel uroroeoro
OTyYera:

Heobxomivas wuHpOpMAIIMS, [JOKYMEHTAI[MsS M IPOrpaMMBI, HeOOXOMHUMBIE I
BBITIOJIHEHHUS 3a/laHHsI HAaXOASICS Ha paboueM KOMITBIOTEDE YYaCTHHKA B ITAllKe Ha paGouyeMm
CTOJIE C Ha3BaHHEM, HIEHTHYHBIM Jare npoBeaeHd /IO - 310 AeHb 1 13, mpivep: 28_12_2021
(cm. Puc. 4). OOGpasel M TOTHBI IlepeyeHb COAEPIKIMOIO ATOI ITIAKH IIpefocTaBiIsIeTcs B
TIOATOTOBHTEILHBIN JIEHD.

Jlns coxpaHeHHsI BCeX pPe3ynbTaToB paboThl Ha paboyeM CTOJe KOMITbIOTepa KaXKIoro
yyacTHHKa CO3/aeTcs IMallka ¢ Ha3BaHHEM Ha aHITIIICKOM s3bike Project_Homep pabouero
mecta (cM. puc. 4), re TIOCIe HIDKHErO TOAYEPKHBAHHA Ie4aTaeTcss HOMEP KOMAaHJBI,
TIOTY4YeHHBII IPH JKepeObeBKe pabounx MecT, HarpHMep: Project_2

Puc. 4. OGpa3sel co3/{aHHBIX ITAaIlTOK Ha padoyeM CTOJIe KOMITbIOTepa yYacTHHKA

Baxwo: ¢aitn Ilpmmoxkenns Nel HTOroporo oryera 3allONHSAEICS Ha KOMIIBIOTEpE
y4acTHHKA H IIPEeJIOCTaBIsgeTcsl K IPOBepKe 3KcIlepraM Ha Ivlomajke (rmanka Project_Homep
pado1ero mecra (cM. Puc. 4).

[Tocne »TOro y4yacTHHKaM Ha KaX/bli KOMIBIOTED TpeOyeTcsl YCTaHOBHTb BCe
MIPOrPaMMEI, HEOOXOMMBIE JTIS BBITIONTHEHH S 3alaHH Kak{IOMY Y4aCTHHKY, OTBETCTBEHHOMY 3a
BBITTOJTHEHHE MOIYILS.

Moayme 1: mMATamHoHHOe MojempoBaHHe mosera mo opomte MKA. Pacuer

Heprodaanca Ha dopry MKA.
YuUacTHMK paccUMTHIBaeT KONHYECTBO CEAHCOB CBEMKH H KOJIHYECTBO CEAHCOB CBSBH C
HCITONMB30BaHHeM OTKpeIToro [1O wumcneHHoro wmogemmpoBannsg SX-Modeller oreHnBaer
UHKIIOTpaMMy pPa0OTHI CITYTHHKa Ha OpPOHTE C YYETOM ITOTYYEHHBIX HCXOJHBIX JaHHBIX.
(https://sourceforge net/projects/sputmxsatellit/files/?source=navbar),

Hcxonnsie ganHble B [Ipmioxenne Ne 2 «3aganne yig [1O wicieHHOr 0 MOAEIHMPOBAHISI
SX-Modeler» (Mmi aHaTOrH) BEIAAIOTCSA KaXXKJIOMY YYAaCTHHKY Ha IUTIOIIAJKe B COOTBETCTBHH C
BapHaHTOM 3aflaHHs. Ha ocHOBaHMH HH(OPMAIMH O TOTYYEeHHOH I[HMKIOrpaMMe paboTh
OOPTOBBIX CHCTEM PaCCUMTHIBacTCS IMKIOrpaMMa paloTHl CHCTeMHBI sHepromutaHus (COIT)

(puc. 5).



B CIOTHIAKC Magenep: (Chibis-5) = o »
Gadn Obuge Opfera Coyouse  Jeegsnsc: Opwenngs Cafwucsgs MH Mogess Crsges  Paceer  Beamcasgs  Cecrousses O nporpassse

L I I |

Faora | Hogeaan | Pacnecases |

on: i GNP PRV

Modennpapssme serepuens Bpwams uemapm Ll 80,0 et o

Puc. 5. 061111{1[ BHJ[ TPaCCHPOBKIH opﬁmm Chlbls M (M1 aHaIorn)

IIpu BeIMOMHEHHH MOAYISA | y4acTHHK paCoTaeT HaJ UYHCIEHHBIM MOJETHPOBAHHEM
IBIDKEHHS CITYTHHKA IT0 OpOHTE, MOAGHPast ONTHMAJIBHEIE TT0 OBICTPOAEHCTBHIO KOA() (PHIIHEHTEI
yipaBieHns PD-perynstopa MaxOBHYHOI  CHCTEMBI OPHEHTAllMH M CTaGIIIM3AIHH,
HCITOTB3YIOLIEI B KayecTBE JAaTUYHMKOB OPHEHTALMH CONTHEYHble MATYHKH M MarHHTOMeTp. B
MOCTIEAYIOMEM ATH KO3 QHIMMEHTHl JOMKHBI OBITH IMPONMTH B GoproBoe [IO yrpaBieHHs
(D YHKIIHOHATIBHOI'O MaKeTa arapara.

Kpome PD-perymsaropa, MpOBOAUTCS YHCIEHHOE MOJENTHPOBaHHE pabOThl MAarHHTHOI
CHCTEMBI  CTaOHMIIM3al[MH, HCIIONB3YIOMEHl B  KayeCcTBE HCITOHHTENBHBIX  BIIEMEHTOB
SIeKTPOMArHHTHBIE KaTYIIKH, a B KayecTBe JaTyHKa — MarHHTOMETp, ¢ Lenblo Iogbopa
KO3(p(HMIUMEHTOB  YIpaBIeHHS  SMeKTPOMAarHHTHBIMH  KaTYIIKaMH M COOTHOIIEHHIT
JUHTEIBHOCTEH MeXy paboTOI KaTyIEK H H3MEPEHHSIMH MarHHTOMETPa.

3aIoNMHUTh BCE JIaHHBIE, ITPOH3BEASA pacyeT HEJOCTAIOIMX JAHHBIX H3 YK€ H3BECTHBIX
BennyHH 13 Tadmuie! [Ipromoxennsa Ne 2 «3aganme g [10 ymcimeHHOro MojenupoBaHusa SX-
Modeler» (rom ananorm). TpeGyeTcs BHITOIHHTH pacueT sHeproGaaHca Ha OOPTY, YUHTHIBAS
pazps AKB Ha BuTKe He Gonee 20% mpu paboTe cIyTHHKA Ha OpOHTE.

HeoOXoMO BKIIIOYHTB 3allycK pacyeToB B Iporpamme (puc. 10), poburecs 3D
BH3YaTH3alMH cTabHIH3armi crryTHiKa Chibis-M (M aHamorn) u, yBHEB TaOIIUKY Ha BKpPaHe
«Pacuer 3aBepmeny, BHecTH pesynbTaThl B OBC (OrbitControl) (ywin ananorn). ITo pesymsraTam
BBITIOJIHEHNS YHCIIEHHOTO MOJETHPOBAHMS B TPOrpaMMe KOMaH/a OIEHHBAaeT CIeAYIOIIHe
TapaMeTphl:

1. TTapameTtpsr 3D BH3YaIH3aI[HH CITYTHHKA:

CoBmafieHHe OIMOPHBIX MapKepPOB OCEil CBA3aHHOI CHCTEMbI KOOPAHHAT H OIOPHOIT CHCTEMBI
KOOPJIHHAT.
Cucrema crabrm3aigm paboTaeT cormacHo arroputMy B SX-Modeler (1 aHamorm)
CHcTeMa OpHeHTaIlHH paboTaeT corlacHO anropuTMy B SX-Modeler (ymH aHamorn)
[TonesHas Harpyska paboraeT coriracHo anrroputMy B SX-Modeler (v aHamorm)
2. ITapaMeTpsl aKKyMYIISTOPHOIH OaTapeH:
Enmxocts AKE;
Paszpsym AKDB Ha BHTKE;
['myOnHy pa3psija Oarapeit,
KommecTBo IHKIIOB 3apsiia - pa3psja B Ipoliecce padOThI CITyTHHKA.
3. [TapaMeTpHBI COMHEYHBIX OaTapei:
PasMephl COJTHEYHBIX ITaHEIIEH.
PACIIONOKEHHE COTHEYHBIX ITaHeel.

[S]
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KOJTIMYECTBO COTHEYHBIX TTAHENEH.

4. TTapametpsl /]33 U CBS3H:
YuuteiBag BpeMs CYTOK IPOJIETA CITYTHHKA, ONPEAEIHTh BPEMS BKIIOYEHHS H BBIKIIFOYEHUS
KaMephI TIPH ITPOXOKIEHHH 30HbI ChEMKH, KOTHYECTBO CEAHCOB ChEMKH H BPeMS BKIIFOUEHHS U
BBIKITFOUEHH S TIEPeIaTYHKA TIPH ITPOXO0KIEHHH 30HBI IIepeJadi, KOITHYECTBO CEAHCOB CBSI3H,

KomrmyecTBO 1 KaYeCTBO CHIMKOB.
[Tpuem Tenemerprn B [10O OrbitControl (ymit aHamorm)

Prc. 6. I'padukm BH3yamsaign sHeprofanaHca Ha O0pTy

5. CocTaBHTH IPABIIBHYIO OJIOK-CXEMY PACIIOIOXKEHHS BCEX YCTPONCTB Ha KOpITYCe
CITyTHHKa H HX cooTBeTcTBHE 3D-Mozen (pHc.7).

Puc. 7. Briok-cxeMa coeIHHeHHIT JaTYHKOB «OpOHKpad Ty (WIH aHAIOTH)

6. BeImmonHeHHe pacyeToB, 3allOIHEHHE COOTBETCTBYIOIMX JaHHbIX B [IpromokeHnn No |
HTOTOBOT'O OTYETA.

Moayms 2: PazpaboTka mporpaMMHOTo odecrievdeHIs JJIsi D0PTOBOro 000pyA0BaHMSI
MKA. ITosyHaTypHbIe HCOBITAHHS (PYHKIHOHAIbHOTO MakeTa MKA.

YyacTHHK IIpH BBIIOMHEHHH 3TOr0 MOZAVIA JOIDKEH pa3paborarh IporpaMMHOE
obecrieuerne (I10), obecreurnBarolee clakeHHYIO paboTy KOMITOHEHTOBR MHKPOCITYTHHKA. OH
pas0HpaeTcsa ¢ BRIOOPOM s3BIKa TporpaMmupoBaHisa — Python mwmm C (ama 5Toif Bo3pacTHOI
TPYIIIBL), apXHTeKTypoil OGOpTOBOTO TPOrPaMMHOrO OOecCTeYeHHs, CpeJoil pa3paboTKH,
cItoco60M COOPKH, MTPONIHBKH, OTIaJIKH OOPTOBOTO MPOrpaMMHOro obecrieueHHs. Heodxomamo
BBIIIOIHUTE CIEYIOIIE BHIABI paboT:

CocTaBUTh OOIIHI alITOPHTM PadOTHI BCEX CHCTEM, YCTAHOBIIEHHBIX Ha 00pTy KA
CocCTaBHTH ITOIPOOHBII AITOPHTM PadOTHI CHCTEMBI OpPHEHTAI[HH, YCTaHOBJIEHHOH Ha KA,
CocCTaBHTb ITOAPOOHBIIT AITOPHTM Pa0OThI CHCTEMBI CTAOMIIM3AIlH, YCTaHOBIEHHOH Ha KA
CocTaBUTh MOAPOOHEII alrOpHTM paboTHl TONE3HOH HarpyskH (IleJIeBOil allmapaTyphl),
YCTaHOBIIEHHOI Ha KA
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CocCTaBHTb IMOAPOOHBIIT AITOPHTM PadOTHI CHCTEM, YCTaHOBIIEHHOH Ha KA

Harmcats ¥ cKOMITUIHPOBATh KOJBI IS ITPOBEPKH BCEX CHCTEM M JJaTYHKOB H3 cOcTaBa Habopa
KOHCTpYKTOpa cimyTHHKa «OpouKpadt» (Mmi aHamorn).

PazpaGoTaTh KOABI KaTHOPOBKH, TAPHPOBKH CHCTEM H JaTYHKOB CITyTHHKA, JJISI KOTOPBIX 3TO
MIPELYCMOTPEHO.

ITpoBecTH aBTOHOMHBIE HCITBITAHIS BCEX CHCTEM, JAaTYHKOB, YCTPOHCTB, YCTaHABIIHBAEMbBIX Ha
CIyTHHK (pHc. 8);

BrmmomHuTh PrintScreen skpaHa KOMITBIOTEpa H BHeCTH JaHHBIE B [TpHiokeHme Nel HTOroBOro
OTYeTa.

e p——— T

»or e

O Y [T PTTEYENEY
Prc. 8. Oxmo nporpanmel LIVTI (GroundControl X (1am anasorn)) n oGpaselr IpoBepKH

Maruuromerpa
[Ipn 1mpoBeAeHHNT aBTOHOMHBIX HCITBITAHIIT KaMephl IMOJIE3HOH Harpys3KH A0OHThCS HauOonee
YEeTKHX ITOKa3aTeleil pe3KocTH H (OKYCHPOBKH (HCCIIEAYETCS ¢ TIOMOIIBIO MHPHI);

BrmmomanTs PrintScreen skpaHa KOMITbIOTepa H BHeCTH JaHHBIE B IIprmoxkeniie Nel HTOroBOro
OTYeTa.

5. Heodxo/mMble NPHIOKeHH A
K samanmsM OyayT HATH IPHITOKEHHS:
[Tprnokenne 1 UToropslii otyer o nmposefieHHH 1D
[Iprmokerne 2 TTpumep 3amasns s mporpamMvel SX-Modeler (1u1m aHanorn)
[punoxenne 3 IlepeyeHs HHpOpPMAIIHI, XpaHSIIelics B ITaIIKe IS y4aCTHHKOB /[0
IIpunoxenne_4 CIHCOK PeKOMEHIYEMBIX ITPOTPaAMM H CaiiTOB
Ocobble yc/10BHs NpoBeeHNHs /[eMOHCT pAalHOHHOr 0 5K 3aMeHa 110
crapapram Bopiyickwuic Poccusi B JucTaniuonHoM popmare

Hactosme  yCIOBHS — ONpee/sIOT  TOPSZIOK  OpraHM3allHH M ITPOBEJEHHS
JIEMOHCTPAI[HOHHOrO AK3aMeHa 10 KoMrteTeHIHH No R54 «MHKeHepHs KOCMHYECKHX CHCTEM» B
COOTBETCTBHH C KOMIUIEKTOM oIeHOYHOoH JxokymeHTarmH (KOJI) Ne 1.1 B JHCTaHIMOHHOM
¢dbopmaTe paboTHI BO BpeMs SK3aMeHa.

Texnnueckne CpeacTBa, NPpHMEHAECMbIE LI OPraHH3alHH | IPOoBEICHHA
JEMOHCTPAIIHOHHOI 0 5K3aMeEHa

Y ciioBus BHACOTPAHCIISIITHA Tpebyercs 2 kamepsl I KaKAOr0 YUaCTHHKA!

CIa4H JIeMOHCTPAIHOHHOT 0 (hpoHTaTbHAas Ha KOMITbIOTEPE (HOYTOYKE) YUacTHHKA H

K3aMeHa KaMepa, pa3MellleHHas TI03aIH YYaCTHHKA (MOXKeT GbITh
YCTaHOBJIEHA Ha MITaTHBE)

VY ci10BHA BHAC03ANNCH CIA9H HaOGmroieHne 3a y4aCTHHKOM 3K3aMeHa TPOH3BOIHTCS

JIEMOHCTPAIHOHHOT 0 3K 3aMeHa OHJIAITH

YcoBHs TPAHCIAINH SKpaHa / Hcnomes3ya I10: Zoom / TeamViewer / OBS / AnyDesk

padoyero MectTa 3K3aMeHYeMOro

Vci1oBHSA 3alIHCH SKpaHa / Hcnompays [10: Zoom / TeamViewer / OBS / AnyDesk

24




paﬁoqero MeCTa SK3aMCEHY EMOI 0

YciioBus mepeaayun 3a AHAM B momomHHuTeTbHEIE THH, TPEAYCMOTPEHHBIE Ha
JIEMOHCTPAIHOHHOT 0 3K 3aMeHa MPOBeIeHHE aTTeCTaIiH

KCIEPTAMH YIACTHHKAM, A
TaKKe pe3yJbTaToB PadoThbl
YYACT HHKAMH YKCIepTam

Y c/10BHSA IeMOHCT paliHA B KO/[ 1.1 He mpuMeHHMO

pe3yJbTaTa BbINOJIHEHHOI He 3aropaxuBasi aBTOHOMHbIE HCITBITAHHS
PadoThl YUACTHHKAMH 3K 3aMeHa

JlonoJIHHTEe/IbHOE MPOrpaMMHOe Supexe lnck / Google Disk

odecneueHne HeodXoIMoe 1JIs
padoTsnl Ha /[, BK/IIOYASA
NporpaMMbI COBMeCTHOI padoTbI
HaJ JOKYMEHTAMH, 00/1aYHbIe
XpaHWIHIIA, cenuduIecKne
nporpaMmbl HeoOXoqUMBbIe 1JIs
peasmsamun 3aganua /[0

Ycii0BHA OKa3aHNA NOMOIIH B [To 3amnpocy — TexHHYeCKOMY 3Kcrepry Wi [T-
YCTaHOBKe H 00yUeHHsI padorte ¢ crieruamicty L{IIJI0

MporpaMMHbIM obecreeHneM,
TeXHHIeCKOH MoIepPKKH BO
BpeMs nposeaenns /19

5.3. IlpaBmia nposeaenns /{9 ais ydacTHHKOB: 1. J[OITyCTHMO HCITONIB30BaHHE CMapT(OHOB
TOJBKO YIS OCYIIECTBIEHHS BHAEOCHEMKH

(kaMepa JoDKHa OBITh YCTaHOBIIEHA 1T03a/H YYaCTHHKA).

2. MecTo HaxoxkaeHHs cMapT(oHa JOIKHO OBITh B 30HE BHAHMOCTH OTBETCTBEHHOI'O
JIHHEITHOI 0 AKCIepTa.

3. B ciryyae oOHapyKeHHS HCITIOIB30BaHHA cMapT(OHa, ¢ IENTBIO JJOMAIITHEI 3arOTOBKH
BHIeo(parMeHTa, HCIIOIb30BaHHsI HH(})OPMAIIHH H3 HHTEPHETA, 3BOHKA, OOHYIIHTh KPHTEPHH TI0
OlleHKe pabGoThI YYaCTHHKA.

4. HeJoImycTHMO TNpHMeHeHHe 3aIlpellleHHBIX OOOPYAOBAHHSI H aKceccyapoB: (el KapThl,
CBEMHBIX KeCTKHX JHcKOoB, CD, DVD, yMHBIX 4acoB H T.II.

[Tprnoxenne No 1
Hrorosbii oT4yer 0 nposegennu /D
HazBaHie MepOnpHITHS:

PaGouee mecTo No

®UO yyacTHHKA:

Hata  MecTo IpoBeIeHHS

OT4eT 0 NpPoOBeJeHAH YN CJIEHHOT0 MO/Je/IHPOBAHHSA

Ilesb: oneHKa BO3MOZKHOCTH BHIIOTHEHHS CIIYTHHKOM 33/1a4H 10 CheMKe 33/JAHHOI 0
paiioHa 3eM/IH H nepe/Jate JAHHBIX HA 3eMII0.

Kaptunka: Print Screen: OOmmit BHA CHCTEMBI MOJSTHPOBAHHS, KapTa C TPaccoil CITyTHHKA,
KOOPIHHATAMH ChEMKH H IIEPEIauH.




2. Kaprtunaka: Print Screen: OOt BH CHCTEMBI MOJSTTHPOBaHHI: 3D-BH]] CITYTHHKA C OITOPHOH H
CBSI3aHHOIT CHCTEMaMH KOOPIHHAT.
3. Ha okono3eMHyr0 OpOHTY 3allylleH CIIYTHHK CO CIEQYIOIIHMH XapaKTePHCTHKAMI:

4. XapaKTepHCTHKH OPOHTHI:

5. Hazpanme n KOOPAHHATBI 30HBI ChCMKH.

6. HaspaHue 1 KOOpPHHATHI IIPHEMHOH CTaHIIH:
7. BpeMs Haualla MOAEIHPOBAHIL:
8. Bpemsa KOHI[a MOAEIHPOBAHHS:

9. Ilpwioxenne Sputnix Modeler (SX-Modeler) nokasano, 4to TpeGyeMble MOMEHTHI BKITIOUEHHS
KaMephl H IlepeaTuHKa ClieAyIOIHe:

Bpems BKIIIOUeHHA Bpemst BRIKITIOUeHH ST
ITTTMM. A, ITTTMM. A,
JU:MM:CC q4:MM:CC
Cpemka
[lepemaya JaHHBIX
KommuectBo ChEMKH, 1T Cps13H, 1T

CEaHCOB!

10. Kapruuka: Print Screen: Pe3ymbTar YHCIEHHOTO MOJETHPOBAHHS I[HKIOTPAMMBI pabOTHI
CHCTEMBI SHeprormuTaHms (rpad)HkH — 3 ImrT.)

11. MakcHmabHBIIT YPOBEHD pa3psijla aKKyMYJISTOpa Ha BHTKE:
BoiBoabl: CHCTeMa 3HepronuTaHHs olOecrievnBaeT pPaboTy CITYTHHKA ITO IHMKIIOTPaMME, ITPH
5TOM VPOBEHb pa3psfa aKKyMyJISTOpa HeE 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
JonmycTruman riiyonHa paspsaga 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. Haya/ibHble YCJIOBHS 110 OT/Ie/ICHHIO OT HOCHT eJIsl:
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 nHpopManHH, XpaHsIeics B IaNKe L1 YIacTHHKOB [[D
ITamka 11 BBITIOMHEHHS OCHOBHBIX 3aaHHIT
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 TexHIYecKkoe OICaHHE
e Kojekc STHKH
e Huctpykimg Th u OT
e HWHcTpykimd nmposegeHus /[0
e Permamenr Tom B
TeKcTOBBII pelakTop ¢ CChUIKAMH Ha CKauyHBaHIHe ITPOrpaMM

PesylbTaThl NPOMEKYTOYHOI aTTecTal[HH 3aHOCATCS JeKaHaTaMH B JKypHall y4éra
MIPOMEKYTOUHOI aTTecTaliH, y4eOHYI0 KapTouKy H aBTOMAaTH3HPOBAHHYIO HH(OpPMAIFIOHHYIO
cucremy I'VAIL

ATTeCTAIIOHHBIE OLIEHKH IO (haKyIbTaTHBHBIM JHCIMIUIHHAM BHOCSTCS B 3a4YETHYIO
KHIDKKY, BeJJOMOCTE, yuyeOHYI0 KapTouky, AUC I'VAII u, 1o corimacoBaHHIO ¢ 00yYaroimcs, B
TIPUIIOJKEHHE K JJOKYMEHTY O BBICIIEM OOpa30BAHHH H O KBaJIH(pHKAI[HIL.

[Tocme mpoxoKAeHH S IIPOMEKYTOUHOI aTTecTallHH 00yYaroIiics o0s3aH IPegocTaBHTh
B JIeKaHAT 3a4ETHYIO KHIDKKY, ITOTTHOCTBIO 3aIIOTHEHHYIO IIPerojiaBaTerieM.

[lo pesympbraraM  YCIIEIIHOTO  IIPOXOXIEHHS  IIPOMEKYTOYHOH  aTTecTalfH
OOYYaIOIIMMMHCS H BBIIIOIHEHHS Y4eOHOTrO IUIaHA Ha COOTBETCTBYIOINEM Kypce, JeKaHaThl
TOTOBAT IPOEKT ITPHKa3a O IepeBojie 00y4YaroIiXes ¢ Kypea 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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