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AHHOTaUs

HNucuumnnuna «HXeHepuss KOCMHUYECKHMX CHCTEM» BXOAMT B 00pa30BaTeiIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajiaBpHaTa 10 HaIpaBICHUIO MOArOTOBKH/
crenuansHocTd 12.03.01 «IIpubGopocTpoeHne» HanmpaBICHHOCTH «ABHAIIMOHHBIE MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIIUTENIbHBIE KOMILIEKCH». JuciumuinHa peanusyercs kapeapoi «Nel 1.

JlucuuniauHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMITETEHIUI:

[IK-7 «AHkeHeprst KOCMUYECKUX CUCTEM»

CopepxaHue AUCHUIIIMHBI OXBAThIBAET KPYr BOIPOCOB, CBA3AHHBIX C KilaccuuKaluen
COBPEMEHHBIX KOCMMUYECKHX allllapaToB, OCHOBHBIMM CTAJUsIMM W 3TallaMd  CO3JaHUS
MUKPOCIIYTHHKOB, Pa3paOOTKOW M HMHUTAI[MOHHBIM MOJIEIHUPOBAHUEM 0a30BBIX OOPTOBBIX
CUCTEM  MHKPOCIYTHMKA, KOMIIOHOBKOM CIIyTHMKa B COBpPeMEHHbIX maketax 3D
KOHCTPYHpPOBaHUS, pa3paboTKOil OOPTOBOro crenuaibHOro0 MPOrpaMMHOrO OOeCHedeHus,
pa3pabOTKOM HM  W3rOTOBJICHHEM  OOpPTOBOW  KaOENbHOW  CETH, aBTOHOMHBIMH U
(GyHKIIMOHATBHBIMU UCTIBITAHUSIMHU.

[IperonaBanre MUCHMIUIMHBI TPEAYCMaTPUBACT ClieAylomue (OpMBbI OpraHU3aALUN
yueOHOro Mpolecca: JEKINH, MPAKTUIECKHUE 3aHITHSI, CAMOCTOsITeNIbHAs paboTa 00yJaroIerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHHS JUCIHUIUIMHBI COCTABJIACT 3 3adeTHble eawHuibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OO1elt nenplo TUCIUTUINHBI SBISICTCS 3HAKOMCTBO YUYAIIUXCS ¢ PA3IMYHBIMU 3a7a4aMH,
pemaeMbpIMi COBPEMEHHBIMU KOCMHUYECKHUMH arliapaTaMy, a TakKe 0COOCHHOCTSIMH pa3paboTKH
U 9KCIUTyaTalldd MaJIoro KOCMHUYECKOTO ammapara — UCKyccTBeHHoro cnytHuka 3emiu (UC3),
BKITIOYAIOIUMH BBIOOpP OpOMTHI, cocTaBa OOpPTOBOHM ammaparyphl, CIOco0a OpHUEHTAIUU |
cTabuUIM3alny, MPUHIIUIIEI OPTaHW3AIMK CBS3M C HA3eMHBIMH MyHKTamu. lIpukiagHas 4acthb
JTUCIUTUTMHBL  HATpaBlIeHAa Ha pPa3pabOTKy NPOEKTa MaJIOr0 KOCMHYECKOro —amrmapara,
CIIOCOOHOTO BBITIONHATh PA3IMYHBIC IIENIEBbIC 3aJadd. B mpormecce WM3Y4YCHHS MUCHUTUINHBI,
oOyJaromuecsi 3HAKOMATCS C COBPEMEHHBIMH  MEKAYHAPOIHBIMH  00pa3oBaTEIbHBIMU
nporpaMMaMd IO HUCIOJB30BAHUIO MHKPOCIYTHHUKOB, PEIIAOT 3a7add [0 YIPaBICHHUIO
JBY)KCHUEM, HABHTAIlMM M OPUCHTAIMM MHUKPO- W HAHOCITYTHHKOB, H3YYalOT OCOOCHHOCTH
UCIIOJIb30BaHUs JIBUTATENBHBIX YCTAHOBOK HAa OOPTY MHUKPOCIYTHHKOB. Ha mpumepe sTamos
NPOCKTHUPOBAHUS ~ MUKPOCITYyTHUKOB  y4allMecs  OCBaMBAIOT  ONTHUMAJbHBIE  METOIbI
TEOPETUICCKHUX U IKCIICPUMEHTAIBHBIX WHKCHEPHBIX MCCIICIOBAHUN.

Ha npaktuyeckux 3aHATUSAX ydalquecs BbINOJIHAIOT 3D-cO0pky, pa3pabaThiBalOT 4acTh
AIIEKTPOHHOTO O0OPYAOBAHUS, OCYIIECTBIISIOT COOPKY (DYHKIIMOHAILHOTO MaKeTa M MPOBOJSAT
OCHOBHBIE I10OJIyHaTypHBIE UCIIBITAHNS, NHKCHEPHBIE pacueThl U UMUTALlHOHHOE MOJIEJIMPOBAaHUE
KA. Taxxe OHHM BBIIOJHSIOT MPOTPaMMHUpPOBAHHE OOPTOBOTO KOMITBIOTEpA Ui oOecredeHust
IIEeJIEBOU 3aJaUH.

1.2. JlucumnimHa BXOAMT B  COCTaB  dYacTH, (HOPMUPYEMOHl  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICHIEr0 00pa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUs 110 AUCLUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OI1 BO.

B pesynbrare M3ydyeHus NUCHMILIMHBI 0OydJaroUIuiics AODKEH 00janaTh ClIeIyIOLUMU
KOMITETCHIIMSIMU WIIM UX 4acTAMH. KOMIIETEHIIMM M MHJIMKATOPBl UX JOCTUKEHUS IIPUBEICHBI B
tabmuie 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kon u
Kareropus (rpynna) Kon v HanMeHOBaHNE HHIUKATOPA JOCTHKECHHUS
HauMEHOBaHHE
KOMIIETEHIINH KOMITETEHINH
KOMIIETEHIINH

[1K-7.3.1 3HaeT OaTUCTUKY U JTUHAMUKY
KOCMHMYECKOTO I10JIETa MAJIOr0 KOCMUYECKOTO
anmnapara (MKA), apXuTeKTypy U alrOPUTMBI
palboThI CUCTEM HaBUTALUH U YIIPABICHUS
JIBUKEHHEM, o0ecriedeHre JUCTAaHIIMOHHOTO
souaupoBanus 3emin (/133), MeToIbI IpoBeIeHuUs
UCIBITAaHUH, MPOEKTUPOBAHUS MOJE3HBIX HATPY30K
U CITy’EOHBIX CUCTEM KOCMHUYECKUX alnapaTos,
TTK-7 Wrokeepis TEOPUIO HAJIE)KHOCTH
[TpodeccronanbHbIE KOCMITUCCKIX ITIK-7.Y.1 ymeeT npoBOIUTh KOMIIBIOTEPHOE
KOMIIETEHIIUU CHCTEM MOJIEJINPOBAHUE TPACKTOPHOIO ABHKEeHUsI MKA
Ha OpOUTE KaK JUHAMUYECKOTO 00BEKTa,
MIOATOTABINBATh PAallMOHAIbHBIE pacuéTHbIe 3D-
MOJIENIN U3ETHi, pa3pabaThiBaTh
MPUHIMITHATIBHBIE JJIEKTPUUECKHE CXEMBI,
UCIOJIb30BaTh HHTEPIIPETUPYIOMIUHI 361K Python
u C/C++, BBINONHATH COOPOYHBIE U MOHTaXHbBIE
YEepTEkKU U crenn(puKannm, OCyIecTBIATh
pabotsr B CAIIP SolidWorks (SW)
[1K-7.B.1 BnayneeT HaBbIKaMH pa3pabOTKU U




MMHUTAIIMOHHOTO MOJCIIUPOBAHUS OOPTOBBIX
cucteM MKA c¢ ucnoip3oBanmneM
BBIYMCIUTEILHON TEXHUKH, BHIIIOJIHEHNS

pa3paboTKH CHEIHATBLHOTO MPOrPAMMHOTO
[1K-7.B.2 Bnageer oOIUMU HOHATHIMH 00
APTrOHOMUKE P COOPKE U IKCIUTyaTAIHH
W3ENHs; HaBBIKAMH HCITOJIb30BaHUs
NAasUIbHOTO U KOHTPOJIbHO-U3MEPUTEIHHOTO

00pTOBOI KaOENBHOM CeTH, MMAWKKN Pa3hEMOB,
JKI'YTOBKH KaOenen

KOMITIOHOBKH O0pTOBOr0 060pynoBanus MKA,

00opyoBaHus, HEOOXOJMMBIX HHCTPYMEHTOB;
HaBbIKaMU pa3pabOTKH, U3rOTOBIEHUS, IPOBEPKU

obecnieuenus (CITO) ans 60pTOBOrO KOMIBIOTEpA

obopymoBanus 1t cOOpkU U uctbiTaHnii MKA,

2. Mecro nucuurinHbl B cTpykType OI1

Jucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
P U3YYCHHUH CIETYIOMINX AUCIUILINH:

«KoMITbIOTepHBIC TEXHOJIOTUHU B TIPUOOPOCTPOCHUI)

«CXxeMOTEXHUKA

«Maremaruka. MaTeMaTHdecKuii aHaInu3)

«mxkenepHas rpadukay

«ABUaANMOHHBIE MPUOOPHI U U3MEPUTETHLHO-BBIUMUCIUTEIHLHBIE KOMILIEKChDY
«OCHOBBI U3MEPUTEIILHON TEXHUKI

«HanexxHoCTh M TeXHUYECKas TUAarHOCTHKAY

«OCHOBBI IPOEKTUPOBAHUS U3MEPUTEIbHO-BBIYUCIUTENbHBIX KOMILUIEKCOBY

3HaHMs, TIOJIyYEHHBIE IIpUM M3YYCHMM MaTrepuaja JaHHOM JUCUUIUIMHBI, HMEIOT
CaMOCTOSTENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUHN APYTUX JUCLUTIINH:

«Opranu3zanus ooMeHa HHpopMaren»

«Metozps! IM(ppoBOI 00pabOTKN U3MEPUTENBHON HHPOPMALIUN
«Cucrembl CTAOMIIN3ALUHN, OPUCHTALIUN U HABUT AL

«CucreMbl aBTOMaTHYECKOTO YITPaBIIEHHS JIETATENbHBIX alapaToBy
«KommiekcnpoBanue nHGOPMAITMOHHO-H3MEPUTETBHBIX YCTPOHCTBY
«IndpoBbie BHIYUCIUTENBHBIE YCTPOICTBA U MUKPOIIPOIIECCOPHI»

((HpOGKTPIpOBaHI/Ie CUCTEM KOHTPOJISL U JUATHOCTUKW

3. O0BeM u TpyI0EeMKOCTh TUCITUTUIUHBI

KakK

Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIIMHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B

Tabnwue 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUTIITNHBI
TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8

1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 4 4
AyoumopHhuie 3anamus, BCETO vac. 8 8




B TOM YHCJIC:

nexrun (JI), (gac) 4 4
npaktuueckue/cemunapckue 3ansatus  (113), 4 4
(dac)

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoi npoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 91 91
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, Judd. 3ay, OK3. OK3.
DK3.*%*)

K

IIpumeyanue: xaHaMmaTCKUi SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3ieiaM ¥ BUaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl AUCIMITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cewmectp 8
Paznen 1. BBenenne B AUCIUTUINHY 0,5
Pasnen 2. Manbie kocMudeckue ammaparsl (MKA). 0,5 0,5 10
Knaccudukanms u 00:1acT IpuMEHEHHSL.
Tewma 2.1. Knaccudukarnus MKA mo HazHadeHHIO.
Tewma 2.2. KoMIIOHOBOYHBIE U a3pOIMHAMUYECKHE
cxemel MKA.
Tema 2.3. CoBpemMeHHbIE MIaT(HOPMBI
yHUBepcuTeTcKux MKA.
Paznen 3. bannucruka 1 TuHAMHIKA KOCMUYECKOTO 1 0,5 10

nosnera MKA.

Tewma 3.1. TurtoBsie opbutsr monera MKA.
Onpe/enenye mapaMeTpoB OpOUTHl M 0O0eCIieUeHUE
TpaekTopHOTro yrnpasienus MKA

Tema 3.2. CpenctBa nocraBku MKA Ha opbuty.
CoBpeMeHHbIE CHCTEMbI HABUTALIMH, YIPABICHUS
JIBIDKCHUEM U HaBEJIEHUS pa3HbIX TUTIOB MKA.
JBurarenpHple ycTaHoBkH Ha 60pTy MKA.

Paznen 4. OcHOBHEBIC 33/1a4M JUCTAHIIMOHHOT'O 0,5 10
30HIUPOBAHUS 3EMIIH.

Tema 4.1. OcHoBHbIe 3amaun ciryTHUKA [133.

Tema 4.2. AnropuT™bl QyHKIMOHUPOBAHHS CITyTHHUKA
J33.

Tema 4.3. Drtarisl BLITIOJIHEHUS LEJIEBOM 3a1a41
cinytHukoM /133.

Paznen 5. OcHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI 0,5 11
MKA.

Tewma 5.1. Amanu3 koHCTpYKIMY cyTHHKA /(33 Ha
npumepe KoHCTpykTopa OpOukpadr.

Tema 5.2. yHKUMOHATIBHBIE 0COOEHHOCTH
BBITIOJTHCHHUS TI€TICBOH 3a7aun ciryTHHKA J[33.




Paznen 6. Imutanmonnoe moaenupoBanue KA. 1 0,5 12
Pacder saeprobananca Ha 60pTy

Tema 6.1 I10 uucnennoro MmonenupoBanus SX-
Modeler

Paznen 7. COopka MakeTa CITyTHHKA C TIOMOIIIBIO 0,5 10
KOHCTpyKTOpa OpOukpadt

Tema 7.1 COopka KopITyca U IaTYMKOB CITyTHUKA
Tewma 7.2 Ilonynatyphsie ucnbitanud MKA. Pemmenue
LEJIEBOH 3a1aun

Tema 7.3 OreHKa CTOMMOCTH IIPOEKTA

Pasnen 8. IIpoBepka u nporpaMMHpOBaHHE AATYUKOB, 0,5 14
cucreM MKA, neneBoil annapaTypbl. ABTOHOMHBIE
WCTIBITAHUS TATYNKOB U CHCTEM CITyTHHKA.

Tema 8.1 ABTOHOMHEBIE UCTIBITAHUS JATYUKOB U
CHCTEM MaKeTa CITyTHHKa

Tewma 8.2 Pa3zpaboTka nmporpaMMHOTO KOZa
ABTOHOMHBIX HCITBITAHUHT

Tema 8.3 Pa3zpaboTka nporpaMMHOT0 Kojia
(YHKITMOHATBHBIX UCTIHITAHHUH

Paznen 9. CucteMbl HaBUTAIIMA U YIIPABICHUS 1 0,5 14
nemxenrneM MKA B rpyme.

Tema 9.1. Teoperudeckue U MPaKTUIECKUE ACTIEKTHI
coopa MKA B rpymy.

Tema 9.2. OtHocutenbHas HaBurauuss MKA B rpynne
U HeoOXoAuMoe IPUOOPHOE OCHAIICHUE.

Tema 9.3. Obecniedyenue ynpaBIeHs] OTHOCUTENEHBIM
newxkeHrneM MKA B rpynme.

HUroro B cemectpe: 4 4 91

Hroro 4 4 0 0 91

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUH
Oo0y4arolMMHUCSL  OMNpENEeNEeHHBIX  TPYIOBBIX  (QYHKUMH,  CBS3aHHBIX €  Oy;ymien
IpoQeCCUOHATBHON 1€ TEIbHOCTBIO.

4.2. CopeprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOTI'O [UKJIA

Howmep

pasnena HasBanune n conepxanue pa3fesnoB U TeM JEKIIMOHHBIX 3aHATHN

1 BBenenue B NUCHHILIMHY.

Hcropust nosiBIEHUS U pa3BUTUS KOMIIETEHIMM “TIH)XKEHEpHst KOCMUYECKUX
cucteMm” . TexHnueckoe onucanue koMmnereHMU. KoHKypcHOe 3a1aHue.
Copnepxanuie 1 0COOEHHOCTH KoMneTeHInH. OCHOBHBIE 3Talbl CTAHOBIICHUS
KOMIIETEHIIMH U pa3BUTHE MaTepUaIbHO-TEXHUYECKOH 0a3pl Pacimpenue
TEOPETUYECKHX BOIPOCOB KOMIIETEHIIUN B paMKax y4eOHOU TUCIUIUINHBI.
KoHuenmus 3a1anus Ha IEMOHCTPALlMOHHOM JK3aMEHE.

2 Maabie kocmuueckue annaparbsl (MKA). Knaccugukauus u odsiactu
NPUMEHEHHUS.

3amauu, pemaeMple ¢ HUCIOIb30BAHNEM COBPEMEHHBIX KOCMHUUYECKHX aIlmapaToB.
PazButue kiacca manbix kocmuueckux amnmapatoB (MKA). Ux mocromHcTBa M
Henoctatku. Kiaccudukanmmst MKA no HazHaueHuto. KomMmoHOBOYHBIE |
aspoauHamMuueckre cxembl MKA. MexnyHapoaHble CTaHIapThl 1 COBPEMEHHBIE




maThopmbl yHHBEpCUTETCKUX MKA.

O030p  MHPOBBIX  HAYYHO-TIPOM3BOJACTBEHHBIX  I[IEHTPOB  KOCMHYECKOTO
pruOOPOCTPOCHHUS. CoBpeMeHHbIE ~ MEXAYHapoAHble  OOpa3oBaTeIbHbIC
IIporpaMmbl 10  MCIOJB30BAaHUIO.  MHUKpPO-  CIIyTHHUKOB.  YIIpaBJICHHUE
WHHOBAIIMOHHBIMU TIPOIIECCAMH B KOCMHUYECKOM MpudopocTpoeHuu. KiroueBbie
TEXHUYECKHE MPOOIIEMBI, TPEOYIOIINE HEOTIOKHOTO peieHus. [Iporuo3 pa3surus
COOTBETCTBYIOIIUX TEXHOJOTUH.

bajumcruka 1 JMHAMHMKAa KOCMU4YecKkoro mojgera MKA.

baimuctuka u nuHamuka kocMuueckoro mnojera. CpencrBa gocraBku MKA Ha
opouty. CoOBpEeMEHHbIE CHUCTEMbl HaBUTAIlUU, YIPaBICHUS JBUKCHUEM U
HaBeneHus pa3Hbix TUIOB MKA. Tumosie opoutsl moera MKA. OcoGeHHoCTH
UX pacyera u 00ecredeHne TPAeKTOPHOTO yIpaBieHus. [[BUraTenbHble YCTaHOBKU
Ha 6opty MKA.

Vnpasnenune apmwkenneM MKA Ha opOuTe Kak JWHAMHYECKOTO OOBEKTA.
MonenupoBaHue CHUCTEMBI YIIIOBOTO U OPOUTAIBHOTO YIPABICHUS JBUKECHUEM
MKA Hna opb6ute. OrmpezerneHne mapameTpoB OpPOUTHI u obecrieueHue
TpaekTopHoro ynpasieHuss MKA. JIuratensHbie ycranoBkU Ha 60pTy MKA.

OcHoBHBIE 32/1a4H JMCTAHIMOHHOI0 30HAUPOBaHUA 3eMJIH.

OcHoBHbI€e 331aun cnyTHUKA J[33. Anropur™sl GyHKIMOHUPOBaHUS ciyTHHKaA J133.
Anroput™m (YHKITMOHUPOBAHUS CHCTEMBI CTa0WIIM3aLIUH. Anroputm
(YHKLMOHUPOBAHUS CHCTEMbl OpHEHTAUH. AJTOpUTM (YHKLHOHUPOBAHUS
110JIE3HON Harpy3Ku. OTaribl BHIIIOJIHEHUS 1IEJeBOM 3aaun cnyTHUKoM J133.

OcHOBHBIC KOHCTPYKTHBHBIE 3j1eMeHTh MKA

CoctaB W CTPyKTypa COBPEMEHHOTO KOCMHYECKOTO ammapara (CHCTEeMbI
yIpaBlIeHUS, HSHEPrOCHAOKEHMs, PACKPBITHS U YIPABICHUS COJHEYHBIMU
OarapessMuU M aHTEHHAMM, CBSI3M, OpHEHTaUMM M cradbuinuzauuu. [lonesHas
Harpyska). 3ajau CTpyKTypHOM M MapaMeTpHYecKOd ONTHMHU3AIMH TPUOOPHOTO
ob0opynoBanus MKA.

OcCOOeHHOCTH ~ HCHOJB30BaHUS  MPOAYKLUMH  HHAYCTPUAJIBHOIO  MapTHepa
KoMmmieTeHIH- Komnaanu CryTHukce. CocTaB mpruOOpHOTo 000pyIOBaHUS MaKeTa
yuebHoro cnyTHuKa. VimMutanus npoiecca ynpaBieHHs: OpUEHTALMH CITyTHUKA 110
OJIHOM OCH (OCH TIOJIBECA) TIPH €T0 TMOJIETE M0 KPYroBOi DKBATOPHAILHON OpOUTE.

Nmutannonnoe mogenuposanune MKA. Pacyer 3neprodasanca Ha oopry
AHanu3 KoHCTpyKimH ciiyTHUKA /(33 Ha mpumepe koHcTpykTopa OpOukpadrt.
Cucrema sHepronutanus. boptoBoil komnbroTep. CrcTema cTaOMIN3aIUH.
Cucrema opuentauuu. Crucrema 1nosie3Hoi Harpy3ku. OyHKIIMOHAIbHbBIE
0c00EHHOCTH BBIIIOJIHEHUS 11eNIeBoM 3a7auu criyTHuKa J133.

Coopka MakeTa CIyTHHUKA € IOMOIIbI0 KOHCTPYKTOpa OpOuxkpadrt

00630p kKoHCTpYKTOpa «OpOHKpadT», €Tr0 BO3MOXKHOCTH B yUeOHOM TpoIIecce.
3anauum, pemiaeMele B rpoiecce o0yueHus. [Ipumepsl peanuzanuu cTaOuan3anuu
¥ OpHMEHTAIMK MaJIor0 KOCMMYECKOI0 anrapara Ha IpuMepe KOHCTPYKTOpa
«OpOukpady.

[TpotoTunupoBanue kouctpykuuu MKA. Pa3paboTka cTpyKTypsl 1 cocTaBa
maketa MKA ¢ momotpio koHCTpyKTOpa “OpOukpadt”. JleMoHcTpaIus 3TarnoB
pazpabotku 3D- Mmoxenu MukpocnyTHUKa. JleMoHCTpanus cOOpKH MakeTa
MUKPOCITYTHHKA.

Pa3paboTka crieruaabHOro NporpaMMHOro odecredeHus s 00pToBOro
koMmmbioTepa MKA. OcobeHHOCTH 3a/1aui JUCTAHITMOHHOTO 30H/IMPOBAHUS
3emin. OO0OIIECHHBIN aNroOpuUT™M yueOHOM MUCCHHM MUKpOCTTYTHHKA. OCOOEHHOCTH
pa3pabOTKU U OTJIAJAKH IPOIPaMMHOIO KOJa.

IIpoBepka u nporpaMMupoBaHne J1aTYNKOB, cucteM MKA, neseBoii
annaparypbl. ABTOHOMHbIE HCIIBITAHNS JaTYUKOB M CHCTEM CIIYTHHKA.




OcobeHHOCTH 3a1a91 TUCTAHITMOHHOTO 30HANpoBanus 3emiid. O000IeHHbII
QITOPUTM y4eOHOM MUCCUM MUKpPOCITYTHHKA. OCOOEHHOCTH pa3paboTKH U
OTJIQJKH TIPOrPaMMHOTO KOJIa.
JleMOoHCTpalust BRIIOTHEHUST y4eOHON MUCCHH TUCTAHIIMOHHOTO 30HIUPOBAHUS
3eMJTd C HCITOJIb30BAaHMEM MaKeTa MUKPOCITYTHHKA M HMHTATOPa KOCMHYECKOH

cpennl “Teppa”.

CucremMbl HAaBUTalMU ¥ ynpasJjeHus asu:xkennemM MKA B rpynme.

Teopernueckue U npakruyeckue acnektol coopa MKA B rpynny. OTHOcHUTENbHAS
HaBuranus MKA B rpymnme u HeoOXxoauMoe prubopHoe ocHameHue. OdecrnedeHne
yIpaBJIeHUs] OTHOCUTEIbHBIM JiBIkeHneM MKA B rpymre.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHUIIC 5.

Ta6n1z1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

M3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
/11 3aHSATUN 3aHSATUN (gac) MMOATOTOBKH, | TUCITHIT
(dac) JIUHBI
Cemectp 8

3D-npoekTHpOBaHUE | PEIICHUE 1 1 5

3JIEMEHTOB CUTYaIMOHHBIX 3a/1a4

KOHCTPYKLIUU

CIyTHUKA.

3D-cbOopka Mojeneld | pelieHue 1 1 5

I[EJICBOM anmapaTypbl | CUTYallMOHHBIX 3a/1a4

CIYTHUKA..

Hanucanue xoga ajisi | HUMUTAalMOHHbBIE 1 1 5)

ABTOHOMHBIX 3aHATHS

WCIBITAHUHN JaTYNKOB

KOHCTPYKTOpa

«OpOukpadT»

ABTOHOMHEBIE MMUTAIlMOHHEIE 1 1 7

WCTIIBITAHUN JATYUKOB | 3aHSTHS

KOHCTPYKTOpa

«OpOukpadT»

Bcero 4
4.4. JlabopaTopHble 3aHSATHUS
TeMmbl JTabopaTOPHBIX 3aHATHH M X TPYIOEMKOCTh MPUBEACHBI B Ta0IHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanme nabopaTopHbix paboT TpynoeMKoCT®, | MpakTHECKOH | pasjena
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUupoBaHUE/ BHITOTHEHUE KYPCOBOW PaObOTHI



Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
69
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbuble pabotel 3a0uHNKOB (KP3) 10
IToaroroBka K MpoOMeEXyTOYHOU 8
arrectanuu (I1A)
Bcero: 91 91

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00y4aroImuXcs M0 JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yJaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

KomiuecTBo 3x3eMInIsIpoB B
MIudp/
URL apec bubnuorpapuyeckas ccpuika oubmiorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)
629.7 Iaprorun U.A., Makapos A.A., Ilepmok | 3
" 62 B.B,, [Tonsikos CJL WNuxenepus
KOCMUYECKHX CHCTeM. YueOHoe mocobue.
CII6, Uzn-Bo 'YAII, 2021.-73 c.
629.76/ .78 | I'ymuH, B.H. OcHOBBI ~ ycTpoiicTBa | 5
198 KOCMUYECKHX  almaparoB: y4YeOHMK s
By30B./ B.H. I'ymun - M.: MammHoctpoeHnue,
2003. - 272 c.
629.76/78 | Kosnos, [I.1. KonctpyupoBanue 1
K 65 ABTOMATUYECKUX KOCMHYECKUX arIaparos /
J. W. Koznos, I'. I1. Aamakos, B. ®.
ArapkoB u ap.- M.: MammnocTtpoenue, 1996.
—444 c.
629.76/78 | Hapumanos, I'.C. OcHOBBI TEOpHUH IOJIETA 3
075 KocMuueckux armmapatoB / Hapumanos I'.C.,
Tuxonpasos M.K.. — M.: MammHocTpoeHue,




1972. - 608 c.

629.7 MuxkpuH, E. A.  BopToBble KOMIUIEKCH | 5
M59 yIpaBlieHUs KOCMUYECKUMH anmnapaTamu
U TPOEKTHPOBAHKE UX MPOTPAMMHOTO
obecrnieuenus : yuebHoe nmocoodue / E.

A. Mukpun. - M. : U3n-so MI'TY um. H.
9. baymamna, 2003. - 333 ¢

629.7 laprorun U.A., Makapo A.A., Ilepmok | 3
N 62 B.B., [TonsikoB C.JL Nuxenepus

KOCMHUYECKUX CHCTEM. YueOHOE 1oco0ue.
CII6, U3n-Bo I'VAII, 2021.-73 c.

629.76/ .78 | T'ymiun, B.H. OcHOBBI  ycTpoiicTBa | 5

98 KOCMHUYECKHX ammaparoB: Y4YEeOHUK IS
By30B./ B.H. 'ymun - M.: MammHOCTpOeHue,
2003. - 272 c.

7. IlepeyeHb IMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAMOHHONH ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb JIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»
URL aapec HaumenoBanue
http://xn----btb1bbcge2a.xn--plai/news AJsekcanap Maxkapos: «Kommnerenius
«HkeHepruss KOCMHUYECKHMX CHUCTEM» - OTO
KOMILIEKCHBIH 3a/1en Ha Oymyiee»

[DJIEKTPOHHBII pecypc].

https://drive.google.com/drive/u/O/folders/ir | TexHuueckoe ONMMCaHHE KOMICTECHIINN
VNzcNO9PWRs_mp32QUkpb7MitOvrO-s | «HxeHepust KOCMUYECKUX CHCTEM).

http://www.orbicraft.sputnix.ru/doku.php Caiit onrcanust pabOTHI KOHCTPYKTOPA CITyTHUKA
«Opbuxpadr»

http://www.orbicraft.sputnix.ru/doku.php?i | Heo6xomumoe I1O st paGoThl ¢ KOHCTPYKTOPOM
d=software «OpOukpadr»:

https://sourceforge.net/projects/sputnixsatel | [TO OTKpBITOro YUCACHHOTO MOICITUPOBAHHUS
lit/files/?source=navbar SX_Modeler, Orbit Control (OBC)

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30oBaTenbpHOTO MpoIiecca Mo TUCITUTUINHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmenoBanue

He npenycmorpeno



https://drive.google.com/drive/u/0/folders/1rvNzcN09PWRs_mp32QUkpb7MitOvrO-s
https://drive.google.com/drive/u/0/folders/1rvNzcN09PWRs_mp32QUkpb7MitOvrO-s
http://www.orbicraft.sputnix.ru/doku.php?id=ws
http://www.orbicraft.sputnix.ru/doku.php?id=software
http://www.orbicraft.sputnix.ru/doku.php?id=software
https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar
https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3YEMBbIX pu
OCYIIECTBICHNH 00pa30BaTeILHOTO MpoIiecca Mo AUCIHUITIIHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanabHO-TeXHHUYECKast O0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNBLHOTO MpoIiecca Mo AUCHUIIMHE, ITPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
MynbpTUMeaniiHas JIEKIMOHHAS ayAUTOPHS 32-03 (BM 67a)
Crnenuanu3upoBanHas J1aboparopus «MHxeHepus 12-09 (bM 67a)

KOCMHUYECKUX CHCTEM)
Ha6op xonctpykropa “Opoukpadt” — 1 mr.

WmuraTtop noaseca — 1 wmr.

Nmurarop Connua — 1 mir.

PaGoune kommbroTepsl ¢ mporpammamu Solidworks, SX-
Modeller, GroundControlX, OrbitControl -4 .

3 PanunomonTaxkHast Mactepckast ayn.505 (Mock.
ITasmpHbIe cTaHMA- 10 1T, mp.,149B)
KommiexT pyunoro nuacrpymenta — 10 mr.

Ha6op xoHcTpykTopa “Opbukpadt” — 5 1mrT.

HimuTaTtop MarHUTHOTO TOJISt 3€MJIH C TTOABECOM (MarHUTHAsI
pamka) — 1 mr.

NmuraTtop Conuua — 1 mr.

WmuraTtop 3emnu — 1 mr.

Kommpeccop ¢ asponiogsecom — 1 mr.

Paboune xomnbroteps! (HoyTOyku) c nporpammamu
Solidworks, SX-Modeller, GroundControl X, OrbitControl -10
IIT.

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBIJIA TIPOBEJACHHS IMPOMEKYTOUHONW aTTeCTAIluU
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIIH

Bua npomexxyTouyHoOM arTectaiuu [lepedyeHb O1IEHOUHBIX CPEACTB
DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amauu;
TecTsl.

10.2. B kayectBe KpUTEpUEB OIECHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETCHIIMH OOyJaronMMuUCs MpUMEHseTcsl 5-0aTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS




100-0ampHas  mkaia

MOJAYJIbHO-PEUTHUHIOBOM  CUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHBHBIM AaKTOM

['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUI
OreHKa KOMITETEHIH X .
P —— apakTepucTHKa c(hOPMHUPOBAHHBIX KOMITCTCHITUIA
— oOyuvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepua;
— YBEpPEHHO, JIOTHYHO, [TOCJIEI0BATEIHHO U TPAMOTHO €T0 U3JIaraer;
COTIHO — OMUPAsACh HA 3HAHUS OCHOBHON M JONOJIHHUTEIBHOM JIUTEPaTyphl,
GatTeHOY TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJOKEHUS C MPAKTUUYECKOM
JESTEIbHOCTHIO HApaBICHUS;
— yMesi0 000CHOBBIBAET U apryMEHTUPYET BBIIBUTAEMbIC UM UJIEH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— cBOOOIHO BJIAZICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHSITHH.
— 00ydJaromuiicst TBEPIO YCBOMII POTPAMMHBINA MaTeprall, TPaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JTUTEPaATypPhL;
«xopomon — HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 5
— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
«BAUYTCHO»
HaIPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE TTOJI0KEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOM ClelaIn3uPOBAHHBIX TOHSITUH.
— o0yyarouiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepua,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;
— JIOIYCKAeT HECYIIECTBEHHBIE OIMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEITHHOY .
GAUTCHOY — UCTIBITBIBAET 3aTPyJHEHHUS B IMPAKTHUECKOM NPUMEHEHUH 3HaHUMN
HalpaBJICHUS;
— cnmabo apryMeHTUpPYeT HayJdHbIE MTOJIOKEHHS,
— 3aTrpynHsieTcst B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YaCTMYHO BJIaJIeeT CUCTEMON CHelMaIu3UPOBAHHBIX MOHSITHH.
— o0yyJaroluiics He YCBOMJI 3HAYUTEIBHOM YacTH MPOrpaMMHOTO
Marepuana;
— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpH
«HEY/IOBJIETBOPUTEIHLHOY .
«HE 3AUTCHOY paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH; 5
— MCIIBITBIBAET TPYIHOCTH B MPAKTUUECKOM IPUMEHEHNHU 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,
— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TumoBble KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocsr (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Taomie 15.
Tabnuua 15 — Borpocs! (3aa4n) Ais 3K3aMeHa
Kon
[Tepeuenp BonpocoB (3a7au) i SK3aMeHa WH/IUKATOP
a
Ne Bricora Koopaunar | Koopnunar | Koopaunar | Macmra6 || I1IK-6.3.1
BapHaHT | OpOMTHI Hax | a oOpOUTHI | a (oTorpa- | a HA3eMHOU | BpeMeH!U [IK-6.Y.1
a MOBEPXHOCTh | HA MOMEHT | (PUPYeMOro | CTaHIIMH, [1IK-6.B.1
10 3emin, KM | Havana 00BeKTa, rpan Cucrema || IK-6.B.2
BBITTOJIHEHU | Tpaj peabHOT
s MHCCHUH, 0
rpan BpeMeHu/
cucrema




BpEMEHU

MOJIEIIN-

poBaHus
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

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3ayera

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenr TeM nis KypcOBOTO TPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcoBOl paboThI
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
BOHpOCBI AJi1 IIPOBEACHHUA HpOMe)KYTO'-IHOI\/’I arrécrauiyn B BHAC TCECTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

| Nen/m |

IIpumepHbIil mepedeHb BOMPOCOB 7151 TECTOB

Kon




WHIUKAaTOpa

1 Ilepeuncinre TUIIBI KOCMUYECKUX AIIapaToB I10 HA3HAYCHMUIO. [K-7.3.1
2 [TpuBenuTe KiaccupuKauo KOCMUYECKUX allapaToB 110 Macce. [IK-7.V.1
3 Kakwe cyI1iecTByroT KOMIOHOBOYHBIC U a3POJUHAMUYCCKHUE CXEMBI I1K-7.B.1
MKA. [1K-7.B.2
4 [lepeuncnure coBpeMeHHbIE TUIATGOPMBI YHIBepcuTeTcKuX MKA.
YKaKuTe UX JOCTOMHCTBA M HEJIOCTATKH.
3) Kak ucnons3yercs Teopembsl Hpl0TOHA 0 rpaBUTalluy BHYTPU U BHE

OJIHOPOJIHOM cepbl P pacuyere OpOUTHI OJIETa CIYTHHUKA.

HepeLII/ICJ'II/ITC OCHOBHBIC THIIbI Op6I/IT I10JICTA CITYTHHUKOB.

ITpuBeauTe 6 OCHOBHBIX MTAPAMETPOB OPOUTHI CITYTHHKA.

Brienute popmyny aiis pacuera nepBoil KOCMHUYECKO CKOPOCTH.

|0 |V

Ha xakoii opOuTe CITyTHUK JIBUTAETCS ObICTpEE- Ha BEICOKOW WIIH
HU3KON?

10 Uto HY)KHO ceTaTh ¢ KOCMUYECKUM amIapaToM, YTOOBI IIEPEHTH C
0oJs1ee HU3KOM OpOUTHI HA O0JIee BHICOKYIO?

11 Kaxue npubops! Ha OOpTy CITyTHHKA IO3BOJISIOT ONPEEIIUTD €ro
IIPOCTPAHCTBEHHYIO OPUEHTALIUIO?

12 Kaxkne Bubl CHIIOBBIX YCTaHOBOK HcIonb3ytoTcss B MKA.Mx
JIOCTOMHCTBA U HEJOCTATKHU.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PabOT
1 PazpaboTaTe K01 mIporpaMMbl CTAOMIM3AIIMNA MAaKeTa CITyTHUKA
2 Pa3paboTtarh K0J1 MpOrpaMMbl OpUEHTAIIMN MAKET CITyTHUKA
3 Pa3paborate ko nmporpamMmsl pororpadpuposanus oovekra 133
4 PazpaboTtarh K01 MporpaMMsbl Nepeayy JaHHBIX [0 paJIMOKaHaTy MaKeTa CIIyTHHKA
5 Pa3pa0oTtaTh neyaTHyo 1JIaTy cTabUIN3aTOpa HaNpsKEHUs

10.4. Meroguueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLENypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX NOPSAAOK M TMPOLERYPY
IIPOBEJICHUS TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Meroaudeckre yKazaHus g 00y4JarOmUXCs 0 OCBOCHUIO JTUCITUTUTHHBI
(Huoice npueoosamcs pekomeHoayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHHMIO JIEKIMOHHOTO
MaTepuana (eciu npedycmMompeHo yY4ueOHbiM NIAHOM HO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKUIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 10 TEME, a B OCBOCHUU
dyHaaMEeHTaNbHBIX TpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOro TIIO3HAHMs, HOBEHMIIMX
JTOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOJeMbl, AaeT LEIbHOE IMPEICTaBICHUE O IUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YarOIUMUCS JIEKIIMOHHOTO MaTepraa;




— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHB
KOTOPBIX ONpPEIETAETCS 1IEIE€BOM YCTAHOBKOM K KaX 0l KOHKPETHOHN TEME;

— TIOJIyY€HHE OTIBITa TBOPUYECKOH pabOThl COBMECTHO € MPENOIaBaATEICM;

— pa3BuTHE NPO(PECCHOHANBLHO-ICIOBBIX  KAuecTB, JIIOOBU K  TIpEeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHSL.

— MOsIBJICHUE HEOOXOMMOT0 HHTEpEeca, HEOOXO0AUMOTO Il CAMOCTOSTEIILHON pabOThI;

— T[OJIyueHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHSI HAyKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOMy4YeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHATHH.

JIeKIIMOHHBIA  MaTepuajg MOXET COINpPOBOXKAATHCS JCMOHCTpAalMeH CIAiIoB |
UCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuajga IpH MPOBEICHUU KOPOTKHX JHCKYCCHUH 00
0COOCHHOCTSIX TPUMEHEHHUS OTJCIIbHBIX TEMATHK IO JUCIUTUIMHE.

CTpyKTypa Mpe1ocTaBIeHUs JEKIHOHHOTO MaTepuaa;

— BBOJIHAsI YacTh — MTOKA3bIBACT MIEPCUCHb PACCMATPUBAEMBIX B JICKIIMH BOIIPOCOB, UX
aKTYyaJIbHOCTb ISl IPAKTUKU TPUOOPOCTPOCHUS, CBS3h JICKIIMOHHOTO MaTepuaia ¢
MPEIBIIYIIAM U TIOCICIYIONIIM MaTepHallaMu; JaeTCs IepeUeHb OCHOBHOU 1
JIOTIOJTHUTEILHOM JIUTEPATyPHhI 10 TEME, BKITI0YAs PYKOBOISIINE JTJOKYMEHTBI;

— OCHOBHAas 4aCTh — ITOCJICIOBATEIILHO IMOKA3BIBAIOTCS BEIHOCHUMEBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOPETUIECKHE MTOJIOKCHHUSI; [TOKA3bIBAIOTCS OCHOBHBIE pacdeTHbIC (POPMYIIBL;

— HTOTOBasl YacTh — MOJIBOJISATCS UTOTH 3aHITHS, aKTYAIU3UPYIOTCS HanOO0JIee BaKHbIC
BOIIPOCHI; OTIPEICIISICTCS] TEMAaTHUKa OyIyIIUX MPAKTUYCCKHUX 3aHIATUMN 110 TeMe; TaéTcs
3aJlaHue Ha CAaMOCTOSTEIHHYIO MOJATOTOBKY; TIPOU3BOISITCS OTBETHI HAa BOTIPOCHI.

11.2. Metoauyveckue yka3aHUs JUIsl OOydYarOMUXCsl MO Y4YacTHIO B CEMHHApax (eciu
npeodyCcMOmMpPeHo YueOHbIM NIIAHOM N0 OGHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUs UIsi OOyYalOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTudeckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiiu y4eOHOTO
mporecca, 3aKIIF0Yaroniasicsl B BHIOJHEHUN 00YJAOIIUMUCS TTOJ] PYKOBOJICTBOM IPEIIOAaBaTEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyUeOHOMH
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUH Y HABBIKOB, OITBITA TBOPUECKOH JIeATEITHHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YJaOIIerocs SBISETCS MPUBUTUE 00YUIAOIIMMCS
YMEHHI W HAaBBIKOB MPAKTUYECKON JISATEIHPHOCTH 110 U3y4aeMOU JTUCITUTUINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIONTUMCS PAKTHUYECKUX 3aHSATHI:

— 3aKkperuicHWe, YriayOJeHHWe, pacIIdpeHHre M JeTalu3aliius 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSITENFHOCTH  MBIIICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHS KOHKPETHOH Yy4eOHOM
JUCITUTUTAHBI,

— BBIPA0OTKAa CMOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 33 TaHMUI;

— ofecrieueHre palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOW M WHAMBHIYATbHOU (hopm
o0yueHusl.

TpeboBaHus K OPOBEICHUIO OIPAKTUUYECKUX 3aHATHNA




[TpakTdeckue 3aHATUS POBOIATCS MOCIE YTEHUS JIEKIUH , JAIOIIUX TEOPETHUYECKHE OCHOBBI
JUI MX BBINOJIHEHUs. JlomycKaeTcsl BBIIOIHEHUE IPAKTUUECKUX 3aHATUU 10 IPOYTEHUS JICKIUU
C LIETIbIO O0JIETYeHUSI U3YyUCHHUS TEOPETUUECKOTO MaTeprata Npyu HAIMYUK OTIUCAHUH padoT ,
BKJIIOYAIOIIUX HEOOXOAMMBbIE CBEIEHHUS MM CChUIKM HAa KOHKPETHble y4yeOHble HU3JaHus,
COJEpIKALIIE ITH CBEACHHUS.

B Xome mnpakTW4YecKMX 3aHATHUN CTYACHTHI BEIyT HEOOXOIUMBIEC 3aHCH , KOTOpBIE
npernojaBaTesb BIpaBe MOTpeOOBaTh i HpoBepkH. JlomyckaeTrcss IO COTIACOBAaHHIO C
npernoaBaTeseM MpeCTaBIsaTh OTYET O PaboTe B AIEKTPOHHOM BHUjC. B KOHIE MPAKTUYECKOTO
3aHSATHS MPEIoaBarelib OICHUBAET pabOTy CTYAEHTa IyTeM IMPOBEPKH OT4YeTa U (MIJIM) €ro
3ammuThI (coOece10BaHus).

11.4. Meroauueckue ykazaHus A OOyYalOIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (ecau npedycmompero yueOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

11.5. Meroauueckue yka3aHus Ui OOYYAIOMIMXCS 10 TPOXOXKICHUIO KYpCOBOTO
MIPOSKTUPOBAHHUS/BBIIIOJIHCHUS KYPCOBOH PabOTHI (eciu npedycmMompeno y4eOHbIM HIAHOM NO
OaHHOU oucyuniume)

11.6. Mertoauueckue ykazaHus JUIsl OOYYaAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITENHHOM paboOThI, y oOyuaromierocsi (GopMHUpyeTCst
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUs
N HAaBBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IO6p€Ta€MBIX 3HaHI/II71, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TMOMOTaeT TOJYyYUTh HABBIKA TOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi  MaTepuaiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHHS MO BBHIMOJHEHUIO KOHTPOIBHBIX PadOT (g 00yJaromuxcs
10 3204HOM (hopMe 0OyueHUs ).

11.7. MeTtoauueckre yKazaHUs [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAycMaTpUBAaeT KOHTPOIb KadecTBa 3HAHUI
00yJarOIINXCsl, OCYIIECTBIIIEMOTO B TCUCHHE CEMECTpa C IIEJBI0 OICHUBAHHS X0JIa OCBOCHUS
JUACIIUILINHEL.

MeTo b TEKYIIETO KOHTPOJISI BEIOUPAFOTCS TIPEITOIaBaTeIeM CaMOCTOSITEIIbHO UCXO/IS M3

crenuUKA JUCIUILTAHBL.

Bo3MOkHBIE METOBI TEKYIIETO KOHTPOJISI 00 YIarOIIHXCSI:

—YCTHBIN ONPOC Ha 3aHITHSIX;

—CUCTeMaTHYeCKasi IPOBEPKA BBHIMTOTHCHHS WHIUBUIYAITBHBIX 3a/IaHUH;

—3alUTa OTYETOB 10 JTa00paTOPHBIM paboTam;

—TIPOBEJICHUE KOHTPOJIBHBIX padoT;

—TECTHPOBAHHUE;

—KOHTPOJIb CAMOCTOSITEIFHBIX PabOT (B MMCHMEHHOMN MM YCTHOHM hopmax);

—KOHTPOJIb BBITIOJIHEHUS] HHINBUIyaTbHOTO 33/IaHUS HA TIPAKTHUKY;



—KOHTPOJIb KYPCOBOT'O IPOSKTHUPOBAHHUS U BBHITIOJIHEHUS KYPCOBBIX padoT;

WHBIE BUJIBI, ONIPEACIIIEMBIC ITPEIIOJAaBATEIIEM.

B teuenue cemectpa oOyuaromuiics oQpopMIISIeT OTYETHBIE MaTEPUAIIBI B COOTBETCTBUH C
YCTQHOBJICHHBIMM  TPEOOBaHMSIMM U METOJaMM IPOBEJEHHsI TEKYIIEro KOHTpOJIA, U
IIPENO1aBaTelb OLEHUBACT NIPEACTABICHHBIE MATEPUAIIBI.

11.8. [Ipy mOABENEHWU WTOTOB TEKYIIErO KOHTPOJII YCIIEBAEMOCTH B BEIOMOCTh
0OyYarOIMMCSl BBICTABJISIOTCS aTTECTAIMOHHBIC OICHKU: «aTTECTOBAH», «HE aTTECTOBAHY.
CucreMa U BO3MOXKHBIE KPUTCPUU OIICHKH yYYUTHIBACT 3HAHWS, YMCHHS, HABBIKK U (HMJIU) OIBIT
JEATCIIBHOCTH, XapaKTePU3YIOIIME dSTanbl  (OPMHUPOBAHUS KOMICTCHIIMH  JIUCIUTUIMHEL.
Pe3ynapTarhl  TEKymero - KOHTPOJISE  JIOJDKHBI ~ YYUTBIBATBCS ~ MPU  MPOMEKYTOUHOU
aTTecTanuu.MeTouYecKre yKa3aHUs IS O0ydJaromUXcs MO MPOXOXKICHUIO MPOMEKYTOYHON
aTTeCTaIlUH.

[IpomexxyrouHass  aTTecTanus  OOYYaIOIIUXCS  MPEAYyCMaTpPHBAECT  OICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs 1O muciuruimHe. OHa BKIIIOYAET B
ceos:

— 9K3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIECcce
U3y4YeHUs BCeW JAMCUMUIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOU PabOThI, CHOCOOHOCTH
NPUMCHSTh WX JUIS PEHICHHUS MPAKTUYSCKUX 3a7ad. DK3aMeH, KaK IPaBHIIO, MPOBOJIUTCS B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS ATTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIIO», «YIOBICTBOPUTEILHOY, «HEYIOBICTBOPUTEIHHO.

DKk3aMeH B Q)opMe ACMOHCTPAOMOHHOI'O 3K3aMCHa IIPpOBOAUTCA B COOTBCTCTBHU C
KOMIIJICKTOM OIIGHO‘-IHOfI JOKYMCHTAllMU, COACPIKAIIEM IMNPUMCPHBIC OLCHOYHBLIC MAaTCpHaJlbl,
paSMeH_[eHHBIM/ npeaACTaBJICHHBIM HUKC:

Macnopt kommiexkTa oueHouHol JokyMeHTannu (KO/) Ne 1.1mo0 komnerennun Ne
R54 «MH:keHepusi KOCMHUYECKHX CHCTEM»

Kommnekt onenounoit nokymentanuu (KOJI) Ne 1.1 pazpaGotan B Leisix opraHu3aiy u
MPOBEJCHUS JIEMOHCTPAIIMOHHOTO »HK3amMeHa mo kommereHuuun Ne RS54 «Mwxkenepus
KOCMHUYECKHX CUCTEM» U PACCUUTAH Ha BBIIIOJIHEHUE 3aJaHU IIPOIOJKUTEIIBHOCTBIO 4 Jaca.

KOJI Ne 1.1 wmoxer OBITh pPEKOMEHJOBaH JMJisi OLEHKH OCBOEHHS OCHOBHBIX
npodecCHOHATIBHBIX ~ 00pa30BaTENbHBIX MpPOrpaMM M HUX  4YacTeil, JONMOJHUTEIbHBIX
MpOPECCHOHANIBHBIX TMPOTPAaMM M MPOTpaMM MPOPECCHOHAIBHOTO OOYy4YeHHs, a TakkKe Ha
COOTBETCTBUE YPOBHIM KBaJIM(UKALIUH.

[lepeuenp 3HaHMN, YMEHUH, HABBIKOB B COOTBETCTBUHM co Crneuuduxanueil crangapra
komnereHiMu  Ne  R54  «Muxenepuss kocmuueckux cuctem» (WorldSkills  Standards
Specifications, WSSS), mpoBepsiembIil B paMKax KOMIUIEKTa OIIEeHOUHOM HokyMenTanuu Ne 1.1

Tabmuma 22
Paszgen | HammenoBanue pazmesna WSSS Baxunoctb (%)
WSSS
1 Opranuzanys paboThl U YIPaBJICHUE MPOLIECCOM 6,75
2 [TpoBenenme ucnpITanusi 60OPTOBBIX CUCTEM CIYTHUKA 3,5
3 Pa3paboTka nporpaMMHBIX pelieHun 10,85
4 Pemenue mpoOiaemM, HHHOBAITMU ¥ KPEATUBHOCTH IPOU3BOJICTBA 43
5 Odopmnenue u Benenue nokymentanuu. CobmoaeHme 1,4

KYJIBTYPBI

3ananue 1J151 AeMOHCTPAIIMOHHOT0 9K3aM€EHA M0 KOMILIEKTY OI[eHOYHOI JOKYMeHTAIUMN Ne
1.1 mo xomnerenuun Ne R54 «HxeHepusi KOCMHYECKHUX CHCTEM»
[IpoaoKUTENHHOCTh BBITIOJIHEHUS 3a/IaHus: 4 4.




dopmar JlemoHCcTparmoHHOTo dK3aMeHa: OuHbIi /J{UCTaHIIMOHHBIN
®opwma yuactusi: MaauBuayaabHast
Bup arrecranuu: 'UA / Ilpomexxyrounas KOJ[ 19 HOK ner

Mopaysn ¢ onucanueM pador

OO0umme TpedoBaAHUA:

Y4yacTHHKaM TIpe/yiaractcss B KauecTBE y4eOHOTrO 3aJaHUs MPOBECTH HMHUTAIUOHHOE
MOJICJIMPOBAaHUE  Ipollecca IMojeTa MO OpOUTAIBbHON TPAeKTOPUU MAaJOr0 KOCMHUYECKOTO
armmapara (MKA) - wuckycctBenHoro cmytHuka 3emun (MC3), cmocoOHOro BBIMTOIHATH
pa3JIMyHbIe LIeJIeBbIC 3aJaUH.

B mpornecce mpoBeaenus 1D ydacTHUKH TOJDKHBI MCIIONB30BaTh COOpPaHHBIN 3apaHee U
MOATOTOBJICHHBIA K 3K3aMeHY (QyHKIHMOHaIbHBIM MakeT MKA u mpoBecTH ¢ HUM OCHOBHBIC
MOJIYHATYPHBIC WCTBITAHUS, BBIMOJIHUB HWH)KCHEPHBIE PACYETHI M TMPOBECTH HMHTAIMOHHOE
monenupoBanue MKA. IlpumepoM (QpyHKIIMOHAIBHOTO MaKeTa MOTYT CIYXUTh KOMIIOHEHTHI,
BXOJISIIME B COCTaB Habopa KOHCTpykTopa cnyTtHuka «OpouKpadr» (wmm amamoru) (puc.l).
Onucanmne cranpapTHoro Habopa kommoHeHT «OpbuKpadt» (uwnm anamorm) (puc. 2), u3
KOTOPBIX COOMpaETCs CIYTHHK, MPEACTaBIeHO 37ech: http://orbicraft.sputnix.ru/doku.php

Puc. 2. O6muii Bux Habopa koHcTpykTOpa «OpOukpadT (MM aHAJIOTH)


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

Jlanee B onmucaHUM MO YMOJYAaHMUIO TOJpa3yMeBaeTcs HajJuuue Habopa KOHCTPYKTOpa
cnytHrka «OpouKpadt» (wnu ananorn).

CoOpannblii GyHKIMOHATBHBIN MakeT MKA momkeH oO0ecnedrTh BBITOJHEHHUE MUCCHH
33 Ha cnenuanbHOM CTEHJIE MOJIYHATYpHOro MojenupoBanus (puc. 3). Bo3aMmoxkHoe onucanue
CTEH/Ia, B COCTaBe KOTOPOTO JOJHKHBI ObITh MPOBEJCHBI UCIIBITAHHUS MAaKeTa, PUBOAUTCA 3/IECh:
http://sputnix.ru .

Puc. 3. MarautHast paMka (MMUTaTOp MarHUTHOTO MOJIsi 3€MJIH) € TTIOJABECOM, UMUTATOP
3emiu, umutatop CoJiHIla

B utore ucnons3yemas ygyactHukamu /1D WHKeHEpHAss MOJie]Ib KOCMUYECKOTO armapara
JTOJDKHA OBITh MAKCUMATBHO MPUOJIIKEHA K PEAsIbHO 3aIyCKaeMbIM Ha OPOUTY MOJIEIISIM.

YyacTHukaM HeoOxoauMo obecreuuTh monydeHue lLleHTpamu ympaBieHUs MOJIETOM
(IVII) makcumanbHO OMEPAaTUBHO, T.€. B MAKCUMAJIBLHO KOPOTKOE BpeMs, KaK MOKHO OOJIBIIIETO
KOJIMYECTBA KAYEeCTBEHHBIX H300paKeHHWM 3aJaHHBIX reorpaguueckux olnacteil B TeueHHUE
AKTUBHOTO CpOKa cymiecTBoBaHUs KA, Mpu 3TOM CIYTHHK JIOJKEH MaKCHMAJIbHO BBITIOJHUTH
MOCTaBIIEHHBIE TMepell HHUM 33Jayd. Takke YYaCTHHKH BBIMOJHSIIOT MPOrpaMMHUPOBaHUE
OOpPTOBOTO KOMITBIOTEPA JIJIs1 0OeCTIeueHHs 1IeTIEBOM 3a/1auHu.

OrneHka TPOU3BOAUTCS WICHAMHU KIOPH — DKCIEpTaMU Ha IUIOMIa[Ke mpoBedeHus J1J,
JOMYIIICHHBIMU K OIlEHKe, KaK B OTHOIICHWH BBIMOJTHCHHUS 33JaHUsS B MOJYJIC, TaK H B
OTHOIIEHWH TIpollecca BBIMONHEHUA 3adaHus. Ecnan ydactHuk /D He BbIMOnHSET TpeOOBaHUS
TEXHUKH O€30MMacCHOCTH, TMOJBEPTaeT OMACHOCTU Ce0s WM JAPYTUX YYaCTHUKOB, TO OH MOJXKET
OBITH OTCTpaHeH oT /3.

3amaane [ID JOMKHO BBIMOMHATHCA TO MOAYJsSM. [Ipw BBIMOTHEHUH HEOOXOIUMO
WCIIONIb30BaTh JIOTIOJHHUTENIbHYI0O HHGOpPMAIMI0O U JIaHHBIe, YKa3aHHble B [IpUIOXKEHHSIX K
3aganuio J13. OleHka Takke IPOUCXOAUT IO Pe3ysibTaTaM BBIMOJTHEHUS MOIYIIS.

[lepen BbIONIHEHWEM 3a/aHUs HEOOXOAWMO BBHINIOJHUTH IUTAHUPOBAHHE  BCEX
MPOU3BOJUMBIX BHUJIOB PAOOT, pacyeTOB, BHIYMCICHUN. YUYACTHUK JODKEH MPOAYMaTh OOIIYIO
KOHIENIINIO pa0OoThI, MPUMEPHOE BpEeMsl Ha BBHIMOTHEHHE MOJYIIS, ONMPEACIUTh OTBETCTBEHHOTO
32 €ro BBIMOJHCHHE, PACIPENCIUTh OOSI3aHHOCTH W POJIA 1O TPYAOBBIM (YHKIHMSIM BHYTPH
TPYNONBL U 1O AHSIM, O YeM ClielaTh COOTBETCTBYIomue 3anvcu B [Ipunoxennn Nel uToroBoro
oTyeTa:

HeoOxonmumass wuHpopMarusi, MOKYMEHTAllUS W TPOrpaMMBbI, HEOOXOIUMBIC s
BBITIOJTHEHUS 3aJJaHUsl HaXOZATCsl Ha paboueM KOMITbIOTepe ydyacTHHKa B Marnke Ha pabodem
CTOJIE C Ha3BaHUEM, UJICHTUYHBIM JaTe nposeneHus /D - ato mens 1 [13, mpumep: 28 12 2021



(cM. Puc. 4). OOpazenr u MONHBIA TepedyeHb COAEPKUMOIO 3TOM MANKH IMPEJOCTaBIIECTCS B
HOJArOTOBUTEINILHBIN JIEHB.

Jlnsi coxpaHeHHs BCEX PE3YJbTaTOB PabOThl HA pabovyeM CTOJIE KOMIIBIOTEpa KaXKIOro
YYAaCTHMKA CO3JA€TCs IalKa C Ha3BaHMEM Ha AHIJIMHCKOM s3blke Project Homep padouero
Mecta (cMm. puc. 4), TAe TOCIE HIDKHErO TMOTYCPKUBAHMS I1€YaTAeTCs HOMEP KOMAaHJbI,
HOJTYYEHHBIH NpH skepeObeBKe pabounx MecT, Hanpumep: Project 2

Puc. 4. O6pazern co3qaHHbBIX NarmoK Ha paboueM CToJie KOMITBIOTEPA YYaCTHUKA

Baxno: daitn Ilpunoxenust Nel HTOroBOro ordera 3amoiHAETCS HAa KOMIIBIOTEPE
YYaCTHHMKA U IPEJOCTaBIIAETCS K MPOBEpKE FKCIepTaMm Ha Iuiomaake (manka Project_Homep
padouero mecra (cMm. Puc. 4).

Ilocne 5TOoro ywyacTHHKaM Ha KaXAblil KOMIbIOTEp TpedyeTcs YCTaHOBUTh BCe
IIPOrpaMMbl, HEOOXOIUMBIE JIJIsl BBINOJIHEHUS 3a/1aHUsl KAKJOMY YYaCTHUKY, OTBETCTBEHHOMY 3a
BBITNIOJTHEHUE MOAYJIS.

Monyns 1: HUmutanmonHoe moaenuposanue mosera mo opomre MKA. Pacuer

Heprodasanca Ha oopty MKA.
Y4acTHUK pacCUUTHIBAET KOJIMYECTBO CEAHCOB CBEMKHM U KOJIMYECTBO CEAHCOB CBS3H C
UCIONIb30BaHueM OTKpbiToro [1O wumciaenHoro wmojenupoBanus SX-Modeller onenuBaer
UKJIOrpaMMy palOoThl CIyTHHKa Ha OpOMTE € YYEeTOM IOJYYEHHBIX HCXOAHBIX JaHHBIX.
(https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar),

Ucxonnsle nannbie B [Tpunoxenue Ne 2 «3amganue st [10 uncneHHOro MOJAEIMPOBAHUS
SX-Modeler» (wim aHamoru) BBIAIOTCS KaXIOMY YYaCTHHKY HA TUIOIIAJKE B COOTBETCTBHH C
BapuaHTOM 3ajaHus. Ha ocHoBaHuM uHpOpMalMU O TOJYYEHHOH NMKIOrpaMMe paboThI
OOPTOBBIX CHCTEM PACCUMTHIBAETCS LUKIOrpaMma paboTbl cuctemsl sHepronutanus (COII)

(puc. 5).
#& CNYTHWIKC Mogenep: (Chibis-M) - P

Oaiin Obume Opbura Cryrwax [Jumamuxa Opwenrauus Crabuwamsauwmn MH  Mogenn Crawumm Pacuer Busyanwsauma Cucrouewkn O nporpamme
K> =M

Kapra | Xypran | Pacruicarvee |

[Mogenuposanme sasepueno [ | Bpema cuenapus: 03:33:15 WWar: 60.0 sec Coeaurenuii: 0



Puc. 5. O6muii Bug tpaccupoBku opouThl Chibis-M (uam aHamorn)

[Tpu BeImomHEHMHM MOAYNA | y4acTHMK paboTaeT Haj YHCICHHBIM MOJCITUPOBAHHEM
JBUKEHHS CITyTHUKA M0 OpOuTe, MOoI0Upas ONTUMANIbHbBIE MO OBICTPOACHCTBHIO KO (DUIINEHTHI
ynpaBineHusi PD-perymsaropa MaxOBHYHOH CHCTEMBI OpHEHTAllMM M  CTaOWJIM3aluH,
UCIOJIB3YIONIEH B KauecTBE JAaTYMKOB OPHEHTALIMU COJHEYHbIE NaTYUKH W MarHuromerp. B
HOCEIYIOMEM 3T KO3(PQHUIMEHTH JODKHBI OBbITh HpoIuTHl B OopToBoe [1O ympaBnenus
(GyHKIIMOHAIBLHOTO MaKeTa anmnapara.

Kpome PD-perynsropa, mpoBOAUTCS YHCICHHOE MOCIMPOBAHHE PAaOOThl MArHUTHOMN
CUCTeMbl  CTa0WIM3allMM, HCIOJb3YIOIMIeH B  KAueCTBE HCIIOJHUTENbHBIX  AJIIEMEHTOB
AJIEKTPOMAarHUTHBIE KATYIIKH, a B KauecTBe JaTYMKa — MAarHUTOMETp, C IIeNbl0 moadopa
KOA(G(GUIMEHTOB  YIOpPaBJIEHUS  SJCKTPOMAarHUTHBIMH  KaTylIIKaMd W COOTHOILIEGHUH
JUTMTENILHOCTEH MeX 1y paboTOl KaTyllek U H3MEpEeHUSIMA MarHUTOMETPa.

3anoiaHUTh BCE JaHHbIE, MPOU3BEIS pacdyeT HEeIOCTAIOIIMX JTaHHBIX U3 YK€ M3BECTHBIX
BenuuuH u3 Tabmunsl [Ipunoxenus Ne 2 «3aganue nns [10 uyucinenHoro monenupoBaHust SX-
Modeler» (unu ananoru). TpeOyeTcss BBIOJHUTH pacdeT dHeprodananca Ha OOPTY, YUUTHIBas
pa3psaa AKD Ha BuTke He Ooniee 20% npu paboTe criyTHHKA Ha opOuTe.

HeoOxomuMo BKIIOUMTH 3alyck pacueToB B mporpamme (puc. 10), moOutecs 3D
BU3yanmu3anuu cradmmsanuu ciryTHuka Chibis-M (wm aHaiorn) u, yBUIACB Ta0IMUKY Ha dKpaHe
«Pacuer 3aBepiien», BHectu pe3ynbraTsl B OBC (OrbitControl) (unu ananoru). I[lo pesynpratam
BBITTOJIHEHUSI YUCIICHHOTO MOJICIMPOBAHMS B TPOrpaMMe KOMaH/Aa OIICHWBACT CIEIYIOIINE
napaMmeTphl:

1. [Tapametpsl 3D BU3yanu3auuu CIyTHUKA:

CoBrazieHre OMOPHBIX MapKEpPOB OCEHl CBA3aHHON CUCTEMBbI KOOPIWHAT M OMOPHON CUCTEMBI
KOOpJMHAT.
Cucrema crabmimsanuu paboTaer coraacHo anroputmy B SX-Modeler (wnu ananorn)
Cucrema opueHTanuu paboTaer coriacHo anroputmy B SX-Modeler (unm ananorn)
[Tonesnas Harpy3ka paboTaet corinacHo anroputmy B SX-Modeler (win ananorm)
2. [TapameTpsl aKKyMYJISITOPHOM OaTtapeu:
Emxocts AKB;
Pazpsg AKD nHa BuTkE;
['mybuny paspsina 6arapeit;
KonmgecTBo MKIIOB 3apsiza - pa3psaa B Mporecce padoThl CITyTHHKA.

3. ITapameTpsl CONHEUYHBIX OaTapeii:
pa3Mephl COTHEUHBIX TTaHeIeH.
pacIioIoKeHUE COTHEUHBIX TTaHEeNeH.

KOJINYECTBO COJTHEUHBIX ITaHEIeH.

4. ITapametps! 133 u cBs3u:

YuuteiBasg BpeMsi CyTOK IpOJeTa CIyTHUKA, OMPEAEIUTb BPeMs BKIIIOYEHHS M BBIKIIOUYCHHUS
KaMepbl MIPU MPOXOKJICHUU 30HBI ChEMKH, KOJMYECTBO CEaHCOB ChEMKH U BpEMs BKIIIOUCHUS U
BBIKITFOUCHHS TIEpeaTIiKa IIPH MMPOXO0XKICHUH 30HBI TIepeIadn, KOJIMIECTBO CEAHCOB CBSI3H;
KonnyecTBo 1 KauecTBO CHUMKOB.

[Tpuem tenemerpuu B I1O OrbitControl (nnu anamoru)
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Mopenuposanie sasepiienc Bpema cuenapun: 02:33:15 LWiar: 60.0 zec Coeammeni o

Puc. 6. I'paduku Buzyanuzamnuu sHeprodananca Ha 6opty

5. CocTaBUTh MPaBUIBHYIO OJIOK-CXEMY PACIONOXKEHHS BCEX YCTPOMCTB Ha KOPILyCe
CIyTHUKA U UX cooTBeTcTBUE 3D-Momenu (puc.7).

Puc. 7. baok-cxema coeauHenuii qaTunkoB «OpOoukpadT» (UK aHAIOTH)

6. BemonaeHnne pacyeToB, 3alIOJIHCHUEC COOTBCTCTBYIOINX JAHHBIX B HpI/IJ'IO)KeHI/II/I Nel
HUTOTOBOI'O OTYCTA.

Mopyns 2: PazpaboTka nporpaMMHOro odecneyeHusi Ajsi 60pToBOro 000py10BaHUSs
MKA. IToayHaTypHbIe HCNIBITAHUS (PyHKIHMOHAJIBLHOIO Makera MKA.

YYyacTHHK TIpH BBINOJHEHUM HTOTO MOXYJS JIOJDKEH pa3paboTarh MporpaMMHOE
obecneuenue (I10), obecneunBaroliee ciakeHHYI0 padOTy KOMIOHEHTOB MUKpOCHyTHUKA. OH
pa3bupaercsi ¢ BBIOOPOM s3bIka mporpamMupoBanus — Python wim C (ans 3Toil Bo3pacTHOI
TPYIIBI), apXUTEKTYpoll OOpPTOBOTO MPOTPAMMHOIO OOECleyYeHus, cpefo pa3paboTKH,
croco0oM cOOpKH, MPOLIUBKH, OTIAAKH OOPTOBOrO MporpaMMHoro odecrneyenus. Heodbxoaumo
BBITMIOJIHUTD CIIEAYIOIINE BUJIbI paboT:

CocTtaBuTh 001Kl aIrOpUTM paboTHI BCEX CUCTEM, YCTAaHOBJIEHHBIX Ha 60pTy KA;

CoctaBuTh NOAPOOHBIN aNTOPUTM pabOTHI CUCTEMBI OPHEHTAIMH, YCTaHOBIEHHON Ha KA
CocTaBuTh MOAPOOHBIN ANTOPUTM pabOTHI CUCTEMBI CTAOMIIN3AIMH, YCTAaHOBICHHOM Ha KA;
CoctaBuTh MOAPOOHBIA aNrOPUTM pPabOTHI MOJE3HOW HArpy3k (IIeJIeBOM ammapaTypsbl),
yctaHoBieHHOM Ha KA;

CocTaBuTh NOAPOOHBIN aNrOPUTM pabOThl CUCTEM, YCTaHOBIEHHON Ha KA;

Hanucath u ckoMnuianpoBaTh KOZBI JIJIsl IPOBEPKU BCEX CHCTEM U JIaTYMKOB U3 COCTaBa Habopa
KOHCTpyKTOpa cnyTHHKa «OpouKpadt» (nm ananorn).

Pa3zpaboraTh K0/bl KaJTUOPOBKU, TAPUPOBKH CHUCTEM U JATYMKOB CITYTHHKA, JUISI KOTOPBIX 3TO
IPEyCMOTPEHO.

[IpoBecT aBTOHOMHBIE HCIIBITAHUSI BCEX CHUCTEM, JAaTYMKOB, YCTPOWCTB, YCTaHABIMBAaeMbIX Ha
CIYTHUK (pHucC. 8);



Bemonnaute PrintScreen skpana kommberorepa u BHeCTH AaHHbIe B [Ipunoxenne Nel utoroBoro

OTYEeTA.
< "‘\\v
i AN
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Puc. 8. Oxno nporpammsr [{YTI (GroundControl

(wm aHanmorn)) ¥ oOpaszelr MPOBEPKHU
Maruuromerpa

[Tpu mpoBeneHUN aBTOHOMHBIX MCIIBITAHUM Kamepbl IMOJE3HOM Harpy3ku JOOMTbcA Hauboliee
YETKUX MO0Ka3aTesell pe3KoCcT U (POKYCUPOBKH (MCCIEAYeTCs C IOMOLIbIO MUPBI);
Bemonaute PrintScreen skpana koMmbioTepa u BHeCTH AaHHbIe B [Ipmnoskenue Nel urorooro

oT4cCTAa.

5. Heo0xonumble NpHJI0KeHUs!
K 3aganusam OynyT UATH OPUIOKEHUS:
[Tpunoxxenue 1 Utorosslii oTueT 0 npoBeaeHuu 153
[Mpunoxenue 2 IIpumep 3amanus mist nporpammsl SX-Modeler (umu ananorn)
[Tpunoxenne 3 Ilepeuens nHOpMaIK, XpaHSIIEHCs B TANKe U1 yYaCTHUKOB /19D
[Tpunoxxenne 4 Ciucok peKOMEHyEMbIX IIPOTrPAMM U CaTOB

Oco0blie yci10BHs IpoBeeHus JleMOHCTPAaMOHHOTIO 3K3aMeHa 110
cranaapram Bopaackuiic Poccust B AucTaHimoHHOM (popmare

Hacrosmmme  ycnoBus

OTIPEICIISIFOT

NOPSIIOK ~ OpPraHM3aluud |

JEMOHCTPALIMOHHOTIO 3K3aMeHa 1o komneteHuu Ne R54 «HxeHepHsi KOCMUYECKMX CHCTEM» B
COOTBETCTBUU C KOMIUIEKTOM oleHouyHOW nokymeHTtanuu (KOJ[) Ne 1.1 B nucraHMOHHOM
¢dopmare paboThl BO BpeMsl IK3aMeHa.

TexHu4ecKHe CpeacTBa, IPpUMEHAECMbIC IJI5l OPraHUu3alMi U IMPOBECICHUSA

AEMOHCTPAIIMOHHOI'0 JK3aMEHa

YcaoBus BHACOTPAHC/IALIUA
CIaY4 1€EMOHCTPAITUOHHOTIO
IK3aMcHa

Tpebyercs 2 kamepsbl ISl KaXKI0T0 Y4aCTHHKA:
(bpoHTaTIbHAS HA KOMITBIOTEPE (HOYTOYKE) yUacTHHKA U
KaMmepa, pa3MelleHHas 103ald y4YaCTHUKA (MOXKET OBbITh
YCTAaHOBJICHA Ha IITATHUBE)

YciaoBug BUa€03anucu caadm
AEMOHCTPAIMOHHOI0 IK3aMeHAa

HalGmronenue 3a y4acTHIKOM dK3aMeHa TTPOU3BOUTCS
OHJIaNH

Ycii0BUSI TPAHCASUMHU IKpaHa /
padoyero MecTa 3K3aMeHyeMoro

HUcnone3ys [10: Zoom / TeamViewer / OBS / AnyDesk

YcioBus 3anucu xkpana /
padoyero MecTa 3K3aMeHyeMoro

HUcnone3ys [10: Zoom / TeamViewer / OBS / AnyDesk

YcaoBus nepenaum 3agaHnuin
JAEeMOHCTPAIIMOHHOI0 JK3aMeHa
IKCNEPTAMH YYACTHHKAM, a
TaKKe pe3yJIbTaTOB padoThI
YYaCTHHKAMH IKCIIEPTaM

B nononHutenbHbIe 1HU, TPETYCMOTPEHHBIE HA
MPOBEJICHUE aTTECTALMU

YcaoBus 1eMOHCTpaUU
pe3yJibTaTa BbINOJHEHHOU

B KO/l 1.1 e npumennmo
He 3ar Opa’xrnBasi aBTOHOMHBIC UCIIBITAHU A

MIPOBEACHUS




pabdoThl YYACTHHKAMH IK3aMeHa

JlonoJTHUTeIbHOE MPOrPAMMHOe SAunexc duck / Google Disk
of0ecneyenue He00XoAMMoOeE LIS
padoTthl Ha /D, BriIIOUasn
MPOrpaMMbl COBMECTHOH PadoThI
HaJ/l IOKYMEHTaMH, 00JIauHbIe
XpaHWIHIIA, crienupuieckue
NMporpaMmMbl He0OX0AUMbIE JJIf
peanusanum 3aganus /19

YcaoBust okazaHusi NOMOIIHU B [To 3anpocy — Texuuueckomy skcnepty wia [T-
YCTAHOBKe U 00yueHUs1 padoTe ¢ cnenuanucty LI

NMPOrpaMMHBIM o0ecredeHneM,
TEeXHU4YECKOM MOJAeP:KKH BO
Bpemsi npoBeneHus /19

5.3. lIpaBuaa nposeaenust I naas yyactuukos: 1. JlomycTuMo ucnosib3oBanue cMapTHOHOB
TOJIBKO JIJIs1 OCYILIECTBIICHHS BUIEOCHEMKHU

(xamepa JAOKHA OBITH YCTAaHOBJICHA MO33H YYaCTHUKA).

2. MecTo HaxoxaeHus cMapT(oHa JTOJDKHO OBITh B 30HE BUAMMOCTH OTBETCTBEHHOTO
JMHENHOT 0 KCIIepTa.

3. B ciryqae oOHapy keHUsT UCTIONB30BaHUs cMapT(hOHa, C IS0 IOMAITHEH 3ar0TOBKU
BUJcOo(pparMenTa, UCIoNb30BaHus WH(OPMALIUK U3 UHTEPHETA, 3BOHKA, OOHYJIUTh KPUTEPHUH TIO
OLICHKE pabOThl yUaCTHUKA.

4. HemonycTuMO TpHUMEHEHHE 3alpelieHHbIX O0OpYyIOBaHHUS U akceccyapoB: (uemr KapTl,
CBEMHBIX XKecTKuX auckoB, CD, DVD, yMHBIX 4acoB u T.II.

[Tpunosxenne Ne 1
HTorosbliii oT4yeT 0 nposeaennu /19
Haszsanue meponpustus:

Pabouyee mecto Ne

®UO yvacTHHKa:

JlaTa Mecto npoBeneHus

OTueT 0 NpOBeICHNH YMCICHHOT0 MOJCJIMPOBAHNS

Leb: oieHKa BO3MOKHOCTH BBINIOJTHEHHUS CIIYTHUKOM 321244 110 CbeMKe 3a/1aHHOI'0
paiioHa 3emMJ/iu M nepeaye JAHHBIX HA 3eMJIIO.

Kaptunka: Print Screen: O0muii B cucteMbl MOJECIUPOBAHMS; KapTa C TPaccoil CIyTHHKA,
KOOpAMHATaMU CHEMKH U NEpENAUn.

Kaprunka: Print Screen: O6mumii Bua cucreMsl MoaenupoBanus: 3D-BHI ClyTHUKA C OTIOPHOM U
CBS3aHHOM CUCTEMaMU KOOpIMHAT.

Ha oxono3eMHyr0 opOuUTy 3amylieH CHOYTHHUK CO CIEQYIOUIMMH  XapaKTepHUCTUKAMU:

XapakTepuCTUKU OPOUTHI:

HazBanwne u KOOpAWHATBI 30HBI CbEMKU:




6. HasBanue u KOOpAMHATHI IPHEMHON CTAHLIUU:
7. Bpems Hayana MOJEIUPOBAHUS:
8. Bpewms koHIIa MOJIETMPOBAHUS:

9. TIlpunoxenue Sputnix Modeler (SX-Modeler) nmoka3zaio, 4ro TpedyemMble MOMEHTBI BKITFOUCHHSI
KaMephl U MepejaTunKa CIAeAyoIIne:

Bpewms BxitoueHus Bpewmst BeIKIIO4EHNA
ITTTMM. I, ITTTMM. I,
UY:MM:CC U4Y:MM:CC
CpeMKa
Ilepenada maHHBIX
KommuecTBo CbéMKH, IIT Cs3m, T

CCaHCOB!:

10. Kaptunka: Print Screen: Pe3ymbTaT YHCIEHHOTO MOJEIHMPOBAHUS IHKJIOTPAMMBI PaOOTHI
CHCTEMBI SHEpronuTaHus (rpaduku — 3 mr.)

11. MakcuManbHBIA ypOBEHB pa3psia aKKyMyJsiTopa Ha BUTKE:
BoiBoabl: Cucrema »HepronuraHus oOecrneynBaeT paboOTy CIYTHUKA MO LUKJIOrpamMme, MpU
TOM YpOBEHb pa3psAfa aKKyMyJIsIToOpa HeE IIPEBbIIIAET %




ITpunosxenune Ne 2
1. Ums cieHApusi:

Jdannbie
HNms cuenapus 1.1 15
2. Ums ciyTHHKA:
JlanHble
HNmsa cnyTHUKA Chibis-M
3. Bpemsi HayaJia MOJeJIMPOBAHMSA:
JlanHble
Bpems Hauasia MogeJIMpoBaHu,
I'TIT/MM/ 2019/11/19
YY:MM:CC (UTC) 13:59:00
4. Bpemsi 3aBepliieHisi MO/IeJTHPOBAHUSL:
JdaHHbIe
Bpems HauaJsia MoaeJIMPOBAHUS,
I'TIT/MM/ 2019/11/20
YY:MM:CC (UTC) 13:59:00
S. IlapameTpbl OPOUTHL:
Jdannbie
Tun moxenn Kenneposa
Haxnonenue, rpaaycel 95.99
IKCHEHTPUCHTET 0.003
APryMeHT NepuueHTpa, rpagychl 190
IapameTp opoUTHI, M 7903123
Joarora Bocxoasiero ysJja, rpagycoB 12
Bpemsi ¢ MmomeHTa mocJieAHEro 50
NPOXO0KICHHS MEePULEHTPA, CeK
6. KoopinHaThI 30HbI CbEMKH:
Jdannbie
Ha3Baumue [Torcnam
HIupora, rpag 52°24' c..
Hoarora, rpan 13°04' B.1.
7. KoopaiHATHI NIPUEMHOM CTAHIIUN:
JlanHble

HasBanmne

[TerponaBnoBck-Kamuarckuit

Hlupora

53°01" c.m.




Hoarora 158°39" B.11.
8. XapakTepucTHKM CIYTHUKA:
JlanHble
Macca 45
MomMeHT nHepunu JXX, Kr¥*m2 8
MomeHT uHepuuu Jyy, Kr*m2 7
MomMeHT uHepunu JZZ, Kr*m2 12
MakcuMaJabHbIH HeIUATOHAJIbLHbII 0,05
3JIEMEHT, KI*M2
Makc.norpemHnoctsb onpen.Jij, %o )
TI'a6aput mo ocu X, m 0.9
I'a6aput no ocu Y, M 1
I'a6apur nmo ocu Z, m 0.5
Iosio:kenue nenTpa macc X, M 0,01
IMono:xkenue meHTpa macc Y, M 0,03
Ioso:xkeHnue nenTpa macc Z, M -0,05
9. JHepronorpedJeHUsl CHCTEM CIYTHUKA: MOIIHOCTD (BT):
Jdannbie
BBM 1.3
BbJ1ok ynpaBieHus m0JIe3HON HATPY3KOMH 4.4
Kamepa 18
Ilepenarunk 60
Biok ynpaBJieHus CCTeMbI ONIpeaeIeHust 7.6
OpUEHTALUH
Maruurtomerp 0.6
CoJITHeYHBbIi JaTYNK 04
Baok ynpajieHue cuctemMoii 5
CTA0NJIN3AINH
JIEKTPOMATHUTHbIE KATYIIKH 4
JBUrarem-MaxoBUKu 18
Cucrema 3HepronuTaHusA 12
10. XapaKkTepycTUKH CUCTEMBI JHEPTONMTAHUS CIYTHUKA:
JlanHble
KII, B % 80
EMKocTh akkymyasiTopa, A4y 42




HopmanbHas riiyouna paspsaa Ab, B % 90
Jonycrumas riyOuHa paspsina Ab, B % 75
Kpurnueckas ryouna paspsiga Ab, B % 55
Makec. Tok 3apsina Ab, A 25

Makc. Tok paspsaga Ab, A 25
Hanpsizkenue 6opToBoii ceTu, B 12

11. PacnoJio:xkeHue nmaHejge coJJHEYHLIX 0aTapei:

JlanHble
+X +
-X +
+Y +
Y -
+Z +
4 -
SX, m2 0.5
SY, m2 0.5
SZ, m2 0.5
12. HayajbHble YCJIOBHS 10 OT/ACJICHUI0 OT HOCUTEJIS:
Jdannbie
Hyrauus, rpan 78
IIpeneccus, rpag 125
CoOcTBeHHOE BpallleHune, rpaj 245
WX, rpan/cex 1,5
WY, rpan/cex 1,8
WZ, rpan/cex -0,9




ITpunoxxenne Ne 3
Ilepeyenb ungopmanum, XpaHsieics B nanke JJsi y4acCTHUKOB [J
[Tanka 17151 BHIMOJHEHUS OCHOBHBIX 3aJJaHHI
SX-Modeler
OBC
Ground_Control_X
Driver
[Tanka BcrmoMoraTeabHbIX IPOTrpaMM:
Apache_OpenOffice
JoxymeHTanus
OcnoBHoe 3ananue (KOJI)
Ortuer o BoinosHeHuu 3aaanus (IIpunoxenue Nel)
OO61mas JoKyMeHTaIus
e TexHHUYECKOE OMUCAHUE
o Kojmexc 3TuKHn
e Uucrpykuust Tb u OT
e Uucrpykuus nposenenus 10
e Pernament Tom B
TeKCTOBBIN peAaKkTOp C CChUIKAMM Ha CKaUMBAaHHUE MIPOTrpaMM

Pe3ynpTaThl NPOMEXYTOYHOM aTTeCTallud 3aHOCATCA JeKaHaTaMd B JKypHaJl Yydéra
POMEKYTOYHOW aTTeCTAllMH, YIEOHYI0 KapTOUKy M aBTOMAaTH3MPOBAHHYIO WH(OPMAIIMOHHYIO
cucrtemy ['YAIL

ATTecTalMOHHBIE OIEHKH MO (DaKyIbTaTUBHBIM IUCIHUILUIMHAM BHOCATCS B 3a4€THYIO
KHUXKKY, BeZIOMOCTh, yueOHyto kaptouky, AVC I'VAII u, no cornacoBanuto ¢ o0yyaromumcs, B
MPWIOKEHUE K JOKYMEHTY O BbICIIIEM 00pa30BaHUU U O KBAJTU(UKALINH.

ITocne npoxoxaeHus: MPOMEKYTOUHON aTTecTalli 00yyJaroluiics 00s3aH Npe10CTaBUTh
B JIEKaHAT 3a4€THYIO KHUKKY, TOJIHOCTHIO 3aII0JTHEHHYIO MTPENOJaBaTEIIEM.

Ilo  pesynapTaTaM  yCHEHNIHOIO  INPOXOXKIEHUS  NPOMEKYTOUYHOM  aTTECTallUU
0o0y4JarolMMHUCS W BBINOJHEHUS] Y4eOHOTO IUIaHa Ha COOTBETCTBYIOIIEM KYpCe, JI€KaHAThI
TOTOBSIT MIPOEKT MpHKa3a O MepeBo/ie 00yJaoLINXCs ¢ Kypca Ha Kypc.



Jluct BHeceHUs M3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTa BHECEHUS
N3MEHCHHI 1
JIOTIOJIHCHUH.

IToanuce BHECHIETO
W3MCHCHHS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




