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AHHOTaUs

HNucuumnnuna «HXeHepuss KOCMHUYECKHMX CHCTEM» BXOAMT B 00pa30BaTeiIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajiaBpHaTa 10 HaIpaBICHUIO MOArOTOBKH/
crenansHocTd 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 KilaccuuKauen
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 Mpoliecca: JIEKINH, MPAKTHYECKUE 3aHITHI, CAMOCTOSITeNIbHAs paboTa 00yJaromerocs.

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

OO0mast Tpya0eMKOCTh OCBOCHHUS JUCIHUIUIMHBI COCTABJIACT 3 3adeTHble eawHmibl, 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,
pelaeMbIMi COBPEMEHHBIMU KOCMHUYECKHUMH arapaTraMy, a TakKe 0COOCHHOCTSMH pa3paboTKH
U 9KCIUTyaTalldd MaJIoro KOCMHUYECKOTO ammapara — UCKyccTBeHHoro cnytHuka 3emiu (UC3),
BKITIOYAIOIUMH BBIOOpP OpOMTHI, cocTaBa OOpPTOBOHM ammaparyphl, CIOco0a OpHUEHTAIUU |
cTabuUIM3alny, MPUHIKUIIEI OPTaHW3AIMK CBS3M C Ha3eMHBIMH MyHKTamu. lIpukiagHas dactb
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 UCIHOJB30BAHUIO MHKPOCIYTHUKOB, PEIIAIOT 3a7add [0 YIPaBICHHUIO
JBY)KCHUEM, HABHTAIlMM M OPUCHTAIMM MHUKPO- W HAHOCITYTHHKOB, H3YYalOT OCOOCHHOCTH
UCIIOJIb30BaHUs JIBUTATENBHBIX YCTAHOBOK HAa OOPTY MHUKPOCIYTHHKOB. Ha mpumepe sTamos
NPOCKTHUPOBAHUS ~ MUKPOCITYyTHUKOB  y4alllMecs  OCBAaMBAIOT  ONTHUMAJIbHBIE  METObI
TEOPETUICCKHUX U IKCIICPUMEHTAIBHBIX WHKCHEPHBIX MCCIICIOBAHUN.

Ha npaktuyeckux 3aHATUSAX ydalquecs BbINOJIHAIOT 3D-cO0pky, pa3pabaThiBalOT 4acTh
AIIEKTPOHHOTO O0OPYAOBAHUS, OCYIIECTBIISIOT COOPKY (DYHKIIMOHAILHOTO MaKeTa M MPOBOJSAT
OCHOBHBIE I1OJIyHaTypHBIE UCIIBITAHNS, NHKEHEPHBIE pacueThl U UMUTALlHOHHOE MOJICJIMPOBAHUE
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 00Opa3oBaHus (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
KOMITETEHIIMSIMU WM UX 4acTsAMH. 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 KOMITETEHIHI
KOMIIETEHIINH

[1K-7.3.1 3HaeT OaTUCTUKY U JTUHAMUKY
KOCMHMYECKOTO I10JIETa MAJIOr0 KOCMUYECKOTO
anmnapara (MKA), apXuTeKTypy U alrOPUTMBI
palboThI CUCTEM HaBUTALUH U YIIPABICHUS
JIBUKEHHEM, 00ecriedeHre 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
pabotel 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, N3rOTOBIICHHS, 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:

«KomnbploTepHbIE TEXHOJOTUU B PUOOPOCTPOCHUM

«CXxeMOTEXHUKA

«Maremaruka. MaTeMaTHdecKuii aHaInu3)

«mxkenepHas rpadukay

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

«HanexxHoCTh M TeXHUYECKas TUAarHOCTHKAY

«OCHOBBI IPOEKTUPOBAHUS U3MEPUTEIbHO-BBIYUCIUTENbHBIX KOMIUIEKCOBY

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

«Opranu3zanus ooMeHa HHpopMaren»

«MeTtozps! IM(ppoBOI 00pabOTKN U3MEPUTENHHON HHPOPMALIUI
«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 TUArHOCTUKW

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
Neb
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51




B TOM YHCJIC:

nexrun (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansatus  (113), 34 34

(dac)

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3ay, OK3. OK3.

DK3.*%*)

IIpumeuanue: kaHaUmaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.

Pa3ZIeJ'II>I, TEMBbI JUCHUIIJIMHBI U X TPYAOCMKOCTDb IIPUBCACHLI B Ta6JII/IIIG 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIIAHBI

Jlekun
(dac)

I3 (C3)
(dac)

JIP
("ac)

KII
(dac)

CPC
(qac)

Cemectp 6

Pasznen 1. BBenenue B TucuIuIuHy

2

Pa3znen 2. Masble KocMUYecKue anmnapaTsl
(MKA). Knaccuduxkanus u 0061acTi IpUMEHEHHS.
Tema 2.1. Knaccudukanus MKA 1o
Ha3HAYEHUIO.

Tema 2.2. KoMIOHOBOUYHBIE U a3pOAMHAMUYECKHE
cxembl MKA.

Tema 2.3. CoBpemMeHHbIE TIaT(HOPMBbI
yHuBepcurerckux MKA.

4

Paznen 3. bannucruka u tuHamMuKa
Kocmuueckoro nosiera MKA.

Tema 3.1. Tunossie opOuThl nonera MKA.
Omnpenenenue napamMeTpoB OpOUTHI U
oOecrnieueHre TpaeKTopHoro ynpasieHuss MKA
Tema 3.2. CpenctBa nocraBku MKA Ha opOuTy.
CoBpeMeHHbIE CHCTEMbI HABUTAIIUH, YIIPABIECHUS
JBUKEHUEM U HaBeJEHMs pa3HbIX TUIIOB MKA.
JIBurarenbHble ycraHoBKH Ha 60pTy MKA.

Pa3znen 4. OcHOBHBIE 33/1a4 TUCTAaHIIMOHHOTO
30HIMPOBAHUSA 3EMJIHU.

Tema 4.1. OcHoBHbIE 3a7aun ciyTHUKa J133.
Tema 4.2. Anroputmsl QyHKIHOHUPOBAHUS
cnytHuka J133.

Tema 4.3. DTanbl BEINOJTHEHUS IIEJIEBOM 3a1aun
cnyTtHuKoM J133.

IToaroroBka k TCKYIIEMY KOHTPOJIIO




Paznen 5. OCHOBHBIC KOHCTPYKTHBHBIC DJIEMEHTHI 16 4
MKA.

Tema 5.1. Ananu3 koHCTpyKIMu criyTHUKa J[33
Ha IpuMepe KoHCTpykTopa OpOukpadr.

Tewma 5.2. ®yHKIIMOHAIBHBIE OCOOCHHOCTH
BBITIOJIHEHHUS 11€JIeBOM 3a1auu criyTHUKa J133.

Paznen 6. UmutanmonHoe moaenuposanue KA. 1 2
Pacuer sneprobananca Ha 60pty

Tema 6.1 11O yucnenHoro moaenupoBanus SX-
Modeler

Paznen 7. COopka MakeTa CHyTHHKA C TIOMOIIIBIO 10
KoHCTpyKTOpa Opbukpadt

Tema 7.1 COopka Koprnyca U JaTIYMKOB CITyTHHKA
Tema 7.2 Ilonynarypusle ucnbiTanuss MKA.
Pemenne nenesoii 3agaun

Tema 7.3 OneHka CTOUMOCTH POEKTA

Paznen 8. IIpoBepka u nporpaMmMupoOBaHUE 8
naT4nkoB, cucteM MKA, ieneBoii amnmapaTypsl.
ABTOHOMHBIE UCIIBITAHUS JATYHKOB U CHCTEM
CITyTHHKA.

Tema 8.1 ABTOHOMHBIC UCIIBITAHHS TaTYUKOB U
CHCTEM MaKeTa CITyTHHUKA

Tewma 8.2 Pa3paboTka mporpaMmMHOTO Koja
ABTOHOMHBIX MCITBITAHUN

Tema 8.3 Pa3paboTka mporpaMMHOTO Koja

(G YHKIMOHATBHBIX UCTIBITAHUN

HUroro B cemectpe: 17 34 21

Hroro 17 34 0 0 21

IIpakThueckass IOATNOTOBKA  3aKIIOYAETCAs B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarlolUMuUCs  OINpENEeJIeHHbIX  TPYAOBBIX  (YHKIUMH,  CBSI3aHHBIX ¢  Oyayuieu
npodecCHOHATBHOMN 1A TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHIMOHHOT'O [UKJIA

Howmep

pasena HaszBanue u congepkanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 BBenenue B 1M CHUIJIMHY.

Hcropust mosiBIeHUS U pa3BUTUS KOMIIETEHINH “VIHXXeHepUst KOCMUYECKUX
cucrem” . Texnuueckoe onrcanue KomnereHnu. KoHKkypcHoe 3aaHue.
CogepxaHuie 1 0COOEHHOCTH KoMMeTeHIIMH. OCHOBHBIE 3TaIbl CTAHOBIICHUS
KOMITETCHIINH U PAa3BUTHE MaTePHAIbHO-TEXHUYECKOM 0a3pl Pacmmpenue
TEOPETUYECKUX BOMPOCOB KOMIIETEHIIUN B paMKaxX Y4eOHOUW TUCIUIUINHBI.
Konnenuus 3a1anust Ha JEMOHCTPAIIMOHHOM 3K3aMEHE.

2 Maubie kocmuyeckue annaparsl (MKA). Kinacengukanus u odaactu
NpUMeHEeHHUsI.

3amauy, pelaeMble ¢ HUCIIOJIb30BAHMEM COBPEMEHHBIX KOCMUYECKHUX aIlapaToB.
PazButne kmacca manbix kocmuueckux ammapatoB (MKA). Ux mocromHcTBa M
HepoctaTku. Krnaccudukamuss MKA 1o HaszHaueHuto. KOMIIOHOBOYHBIE U




aspoanHamuueckue cxemMbl MKA. MexnyHapoaHble CTaHIApThl U COBPEMEHHBIE
ratdopmbl yHUBepcuTeTckux MKA.

O030p  MHPOBBIX  HAY4YHO-NIPOMU3BOJCTBEHHBIX  ILIEHTPOB  KOCMHUYECKOI'O
puOOpPOCTPOECHHUS. CoBpeMeHHBIE ~ MEXIyHapoJIHBIE  00pa3oBaTelbHbIC
OporpaMMbl 10  HCIOJB30BAHUIO.  MMKpPO-  CHYTHUKOB.  YIIpaBJICHHE
WHHOBAIIMOHHBIMHU IIpOIleCCaMU B KOCMUYECKOM mpubopocTpoeHnn. KirodeBbie
TEXHUYECKHE MTPOo0OIIeMBbl, TpeOYIOIINE HEOTI0KHOr0 peuieHus. [Iporuos passurus
COOTBETCTBYIOIIMX TEXHOJOTHIA.

Banaucruka nu nuHaMuka KocMuueckoro mojgera MKA.

bannuctuka n auHamuka kocmudeckoro mnosera. CpencrBa goctraBku MKA  Ha
opobuty. CoOBpeMEHHbIE CHUCTEMbl HaBUTALUMHM, YIPABICHUs JBWXKCHUEM U
HaBeneHus pasHbix THIOB MKA. Tunossie opoutsl nosera MKA. Ocobennoctu
UX pacuera u o0ecreyeHre TPAaeKTOPHOTo yIpaBieHus. J[BurarenbHbple yCTaHOBKU
Ha 6opty MKA.

Vnpasnenune paswxkenneM MKA Ha opOuTe Kak JMHAMMYECKOrOo OOBEKTa.
MopnenupoBaHue CHUCTEMBl YIJIIOBOIO M OpOMTAJIBHOIO YIPABIECHUS JABHXKEHHUEM
MKA Ha opOute. OmnpeneneHue mnapaMeTpoB OpOUTHI u obecrieyeHue
tpacktopHoro ynpasieHuss MKA. JIpurarensubie yctanoBku Ha 0opty MKA.

OcHoOBHBIC 321241 JUCTAHIMOHHOI0 30HAHPOBAHUA 3eMIIH.

OcHoBHble 3a1aun ciyTHUKA [[33. AnropuTt™Mel pyHKIIMOHUPOBaHUS ciiyTHUKA [133.
Anroputm (GYHKLIMOHMPOBAHUS CHCTEMBI cTa0MIIN3aLuy. AnroputMm
(YHKIIMOHUPOBAHUSI CHUCTEMbl OpUEHTAlMH. AJIrOpUTM  (PYHKIMOHUPOBAHMUS
II0JIE3HON HArpy3Ku. OTallbl BBIIIOJIHEHUS LEJNEBOM 3aa4n cnyTHUKOM J133.

OcHOBHBIC KOHCTPYKTHBHBIE 3jieMeHThl MKA

CoctaB U CTPyKTypa COBPEMEHHOTO KOCMUYECKOIro ammapara (CHCTeMbl
yIOpaBieHUsl, HSHEPrOCHAOKEHMS, PACKPBITHSI U YIPaBICHUS COJHEYHBIMU
OartapesMH M aHTEHHAMH, CBS3M, OpHUEHTaUMU U crabunm3aumu. [lonme3nas
Harpyska). 3ajauu CTPYKTYpHOM M MapamMeTpuyecKol ONTUMHU3ALUU MPHUOOPHOTO
obopynosanust MKA.

OcoOeHHOCTH  HCMOJB30BAaHUS  MPOAYKIUM  HHAYCTPUAJIBHOTO  HapTHEpa
KomreTeHIMU- koMnanuu CryrHukce. CoctaB mpuOOpHOTO 000pyI0BAHUS MAaKeTa
yuebHoro crnytHuka. MimuTanus nporecca ynpapieHUsl OpUEHTALUMI CITyTHUKA 10
0JIHOM ocH (OcH MoJIBeca) MpU €ro MnoJieTe Mo KPyroBoi KBaTOpUAIbHOM opOUTE.

Nmuranuonnoe moaeaupopanue MKA. Pacuer sHepro6asianca na oopry
AHanu3 KOHCTpyKLuU cryTHUKa J[33 Ha npumepe KoHCTpykTopa OpOukpadr.
Cuctema snepronutanus. bopToBoit kommnetorep. CuctemMa cTaOUIU3AIIHH.
Cucrema opuenraiun. Cuctema nojae3Hon Harpy3ku. OyHKIIMOHAIbHBIE
0COOEHHOCTH BBITIOJTHEHHUS 11€JIeBOM 3a/1auu cnyTHHuKa J133.

Coopka MakeTa CIyTHHKA ¢ IOMOIIbIO KOHCTPYKTOpa OpOuxkpadrt

00630p KoHCTpYKTOpa «OpbukpadT», €ro BOZMONKHOCTH B Y4EOHOM IMPOIIECCE.
3anauu, pemaemsle B mporecce oOyuenus. [Ipumeps! peanuzanum crabuauzanuu
¥ OpPHEHTAIIMX MaJIOTO KOCMHYECKOTO afiapara Ha MpuMepe KOHCTPYKTOpa
«OpOukpadT».

[Tporotunuposanue koHcTpyKunn MKA. PazpaboTka CTpyKTyphl U cocTaBa
makeTa MKA ¢ momoIpsto KoHCTpyKTOopa “Opbukpadt”. JleMoHCTpalus 3TarnoB
paspabotku 3D- Mmonenn MukpocmyTHHKA. J[eMoHCTpamus cOOpKHU MakeTa
MHUKPOCITYTHHKA.

Pa3zpaboTka criennaabHOTrO MPOrpaMMHOTO 00ecTieueHus 1l OOPTOBOTO
kommnbrorepa MKA. OcobeHHOCTH 3a/1a41 AUCTAaHIIMOHHOTO 30HIUPOBAHHUS
3emu. O00OIIEHHBIN AITOPUTM YU4EOHOM MUCCHH MUKpOCTTyTHHKA. OCOOCHHOCTH
pa3pabOTKU M OTJIAJAKH IPOrPAMMHOTO KOJIa.

IIpoBepka u nporpaMMupoBaHue 1aT4nuKoB, cuctremM MKA, neseBoii




annaparypbl. ABTOHOMHbIE HCIIBITAHNS JaTYUKOB M CHCTEM CIIyTHHKA.
Oco0eHHOCTH 3aaYl TUCTAaHITMOHHOTO 30HMpoBaHus 3emin. OO00IeHHbIH
QITOPUTM y4eOHOM MUCCHM MUKPOCITyTHUKA. OCOOEHHOCTH Pa3paboTKH U
OTJAJIKA IPOTPAMMHOTO KOJIa.

JleMoHCTpalys BbIIOJIHEHHUS Y4€OHON MUCCUM JUCTAHIIMOHHOIO 30HIUPOBaHUS
3eMJIH ¢ MCTI0JIb30BaHUEM MaKeTa MUKPOCIYTHUKA M UMUTATOpa KOCMUYECKOM
cpensl “Teppa”.

9 CucreMbl HAaBUTallUK U ynipaBJjieHus aBu:xenneM MKA B rpynme.
Teopernueckne u npakTuueckue acnekTsl coopa MKA B rpynmy. OTHOCHTENIbHAS
Hasuranusi MKA B rpymnme u HeoOxoaumoe npubopHoe ocHameHue. ObecneueHue
yIpaBJICHHUs] OTHOCUTEIbHBIM JBH)KeHHEM MKA B rpymre.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
TeMbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuyeckne 3aHATHS U UX TPYJOEMKOCTb

3 aux Ne

Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasiena
/o 3aHATHI 3aHATAN (gac) MOJTOTOBKH, | TUCIIMII
(gac) JIHBI

Cemectp 6

1 | 3D-npoekTupoBaHue | peuieHHe 10 10 5
JJIEMEHTOB CUTYallMOHHBIX 3a/1a4
KOHCTPYKLIUU
CIIyTHHUKA, MOJIEJIEH
JIOTIOJTHUTEIbHBIX
CUCTEM U YCTPOMUCTB,
YCTaHaBIIMBAKOIIUXCS
Ha cyTHUK. 3D —
MIPOEKTUPOBAHUE
rOTOBOM MOJEIU
CIyTHUKA

2 | Pa3paboTka pelieHne 4 4 5
TEXHOJIOTUIECKOMH CUTYaIIMOHHBIX 33724
KapThl COOPKHU.

3 | IIpoexktupoBanue pelieHue 4 4 5)
O0pTOBOI KaOENBbHOM | CUTYaIlMOHHBIX 3314
CEeTH C yKa3aHUEM
HOMEpa U ITTMHBI
nuteida.
H3roroBneHue
pa3beMOB METOIOM
00XKMMKH.

4 Hamucanue xoga a1 | UMHUTALlMOHHbBIE 8 8 7
ABTOHOMHBIX 3aHATUS
HUCIBITAHUI aTYNKOB
KOHCTPYKTOpa
«Opbukpadry,
ABTOHOMHBIE
HCIIBITAHUS

5 COopka Mmozenu AMUTAIMOHHEIE 8 8 8
masioro KA. 3aHATHS




Coenunenune
KaOeNbHOH ceTH,
KOHTpPOBKA,
XOMYTOBKA.
Kontponb cOopku
moxenu KA

Bcero 34

4.4. JlabopaTtopHble 3aHATUS
Tembl 1abG0OpaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh PUBEICHBI B TabiuIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

U3 Hux No
Ne TpynoeMKOCTb, | MPAaKTUYECKOM | pa3jena
HaumenoBanue nabopatopHbix paboT Py - | TP p
/o (gac) MMOJTOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner caMmocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Bunbel caMmocToaTenbHOM paboThl U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 6,
Bua camocrositensHOM paboTh

qac qac
1 2 3
H3y4yeHne TeOpeTHUECKOro MaTepuana 15 15

nucturuael (TO)

Kypcosoe npoektupoBanue (KII, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Beinonnenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)

Jomamrnee 3ananue (/J3)

KonTponbubie pabotel 3a0uHnKOB (KP3)

IToaroroBka K MpoMeXyTOYHOU
atrecrauuu (ITA)

Bcero: 21 21

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIEHON PaboThl 00yYaromuXcs Mo JUCHUIUTHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN




[lepeuyeHb neUaTHBIX U SJEKTPOHHBIX YUeOHBIX U3/IaHUH MpHUBeIeH B TadmuIe 8.
Ta6mmia 8— [lepeueHp MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

KomnuuecTBo 95K3eMILIpOB B
HIudp/
URL azpec bubnmorpaduueckas ccpiika oubmoreke
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
629.7 laprorun U.A., Makapo A.A., Ilepmok | 3
N 62 B.B., [TonsikoB C.JL Nuxenepus
KOCMHUYECKMX cHUCTeM. YueOHoe mnocolue.
CIIo, U3n-Bo I'YAII, 2021.-73 c.
629.76/ .78 | T'ymiun, B.H. OcHOBBI  ycTpoiicTBa | 5
98 KOCMHUUYECKHX ammnaparoB: Y4YeOHUK s
By30B./ B.H. I'ymun - M.: MammuHoctpoeHue,
2003. - 272 c.
629.76/78 | Kosznos, [I.1. KoncrpyupoBanue 1
K 65 ABTOMATUYECKUX KOCMHUYECKUX arIapaTos /
. W. Koznos, I'. I1. Aamaxkos, B. ©.
ArapkoB u ap.- M.: Mammunoctpoenue, 1996.
—444 c.
629.76/78 | Hapumanos, I'.C. OcHOBBI T€OpHUH IOJIETA 3
075 Kocmuueckux anmnaparoB / Hapumanos I'.C.,
Tuxonpasos M.K.. — M.: MammHocTpOeHue,
1972. - 608 c.
629.7 MuxkpuH, E. A.  BopToBble KOMIUIEKCHl | 5
M59 yIpaBlIeHUSI KOCMUYECKUMH anmnapaTamu
U MMPOEKTUPOBAHUE X MPOTPAMMHOTO
obecrnieuenus : yueOHoe mocoodbue / E.
A. MuxpuH. - M. : U3n-80o MI'TY um. H.
9. baymana, 2003. - 333 ¢
629.7 laprorur U.A., Makapo A.A., Ilepmoxk | 3
" 62 B.B,, [TonskoB CJL Nuxenepus
KOCMHUYECKHX cHUCTeM. YueOHoe mocolue.
CII6, U3n-Bo I'YAIIL, 2021.-73 c.
629.76/ .78 | I'yuuH, B.H. OcHOBBI ~ ycTpoiicTBa | 5
198 KOCMUYECKHX almaparoB: y4YeOHMK s
By30B./ B.H. I'ymun - M.: Mammnoctpoenue,
2003. - 272 c.
7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(pOPMAaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUISi OCBOCHHUS TUCIMILIHHEI

npuBeseH B Tabmuie 9.
Tabmuma 9 — TlepedeHb DIIGKTPOHHBIX
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

00pa3oBaTeIbHBIX PECYpPcOB HH(POPMALMOHHO-

URL agpec HaumeHnoBanue
http://xn----btb1bbcge2a.xn--plai/news AJsekcanap Makapos: «Kommnerenius
«/HXKeHepHss KOCMHYECKHX CHCTEM» - 93TO
KOMIUIEKCHBIN 3azen Ha Oynymee»

[DJIEKTPOHHBII pecypc].

https://drive.google.com/drive/u/0/folders/1r

TexHudyeckoe onrucaHue KOMIICTCHIINU



https://drive.google.com/drive/u/0/folders/1rvNzcN09PWRs_mp32QUkpb7MitOvrO-s

VNzcNO9PWRs mp32QUkpb7MitOvrO-s | «MHxeHepHss KOCMHUECKUX CHCTEMY.

http://www.orbicraft.sputnix.ru/doku.php CaiiT onrcanust paboThl KOHCTPYKTOPA CIyTHHKA
«OpOukpadr»

http://www.orbicraft.sputnix.ru/doku.php?i | Heo6xoaumoe I1O myist paboThl ¢ KOHCTPYKTOPOM
d=software «Opbukpadry:

https://sourceforge.net/projects/sputnixsatel | IIO OTKpHITOro YUCICHHOIO MOAETMPOBAHUS
lit/files/?source=navbar SX_Modeler, Orbit Control (OBC)

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHp HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX pu
OCYIIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmeHnoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
MynbpTHMeniiHAS JIEKIIMOHHAS ayIUTOPHS 32-03 (BM 67a)
CrnenuanusupoBanHas aboparopust «Hxenepus 12-09 (BM 67a)

KOCMHUYECKUX CHCTEM)

Ha6op xonctpykropa “Opbukpadpt” — 1 mrT.

Nmurarop noxaseca — 1 mr.

Nmuratop Connua — 1 wr.

Paboune kommbroTeps ¢ mporpammamu Solidworks, SX-
Modeller, GroundControlX, OrbitControl -4 .

3 PannomonTaxknas Mactepckas ayn.505 (Mock.
[Tasnpubie cTanuu- 10 wmr. mp.,149B)
Kommnekt pyynoro nuctpymenta — 10 mr.

Ha6op xonctpykropa “Opbukpadt” — 5 mwT.

VMuTtaTop MarHuTHOrO 1oJisg 3eMJu ¢ MoABecoM (MarHuTHas



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

pamka) — 1 mrT.

Nmuratop Connua — 1 wr.

Nmurarop 3emnu — 1 mr.

Kommnpeccop ¢ asponogsecom — 1 mit.

Paboune komnwrotepsl (HoytOykm) ¢ mporpammamu
Solidworks, SX-Modeller, GroundControlX, OrbitControl -10
IIT.

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAlH
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTAI[HH
00ydJaronuxcs mo AMCIUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Bu npoMexxyTo4HO# aTTecTanuu IlepedyeHpb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BAThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO  TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHMWS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEPaTypHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYYHBIE MOJIOKEHHUS C MPAKTUYECKOU
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClielnaIn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyaroIuiics TBEPI0 YCBOWII MPOTPaMMHBIA MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHMUS;

— BJIAJICET CUCTEMOM CIeNUaIN3uPOBAHHBIX TOHSTUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyJaronuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYIIECTBY HM3JaraeT €ro, ONMpPascCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHI;

— JIONyCKaeT HeCYIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaTPaBJICHUS;

— c1a00 apryMEHTHPYET Hay4HBbIE ITOJIOKECHNS;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000OICHHUI;

— YaCTUYHO BIIAJICET CUCTEMOH CIICIMAIN3HPOBAHHBIX TOHATHH.

«YOOBJICTBOPUTCIIEHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0auibHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOIO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlICHUH;
«HE 3a4TEHO» .
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYUHBIE MTOJIO0XKECHUS;
— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTepPHAIIbI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.
Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa
Kon
[lepeuens BompocoB (3a7au) s SK3aMeHa UHIUKATOP
a
Ne BricoTta Koopaunar | Koopaunar | Koopaunar | Macmrab | | I1K-6.3.1
BapuaHT | opOMTBHI Hax |a opOuUTHI | a (ororpa- | a Ha3eMHOM | BpeMEHHU [IK-6.VY.1
a MOBEPXHOCTh | HA MOMEHT | GupyeMoro | CTaHIUH, [1IK-6.B.1
10 3emin, KM | Hauana 00BeKTa, rpaa CucreMa [1IK-6.B.2
1 MUCCHUH, 0
rpan BpeMeHH/
cucreMa
BpPEMEHHU
MO/JIeIH -
pPOBaHMUS
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 (3agaun) ans 3aueta / qudd. 3aueta npeacraBieHsl B Tabnuie 16.




Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

Kon

Ne /i Ilepeuens BompocoB (3amay) ajisd 3adera / Iu . 3a4€Ta
P p ( A )H a (bq) HHIWKaTOopa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No /a1 [IpumepHBIii nepeueHb TeM sl KypCOBOTO MIPOEKTHPOBAHMS/BBIITOTHEHHS
B KypCOBOH pabOTHI

Y4eOHBIM MJIAaHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJIE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne /m [IpuMepHBIii iepeueHb BOMPOCOB ISl TECTOB Koz
WHIUKATOpa

1 [lepeuncnure THIIBI KOCMUYECKHUX allIapaToB 10 HA3HAYEHHUIO. [IK-7.3.1

2 ITpuBenuTe KIacCHPUKAIMIO KOCMUYECKUX alapaToB 10 Macce. [K-7.V.1

3 Kakwe cy1iecTByr0T KOMIIOHOBOYHBIC U a3POJUHAMUYCCKHUE CXEMBI I1K-7.B.1
MKA. I1K-7.B.2

4 [Mepeunciure coBpeMenHbie miaTGopmbl yHuBepcuTeTckux MKA.
VKaXHTe UX JTIOCTOMHCTBA U HEJIOCTATKH.

5 Kak ucrons3yercst Teopembl HpI0TOHA O rpaBUTAlliK BHYTPH H BHE

OJTHOPOJIHOM cepbl MPpHU pacyere OpOUTHI OJETa CIYTHHUKA.

HepeLH/ICJ'II/ITe OCHOBHBIC THIIbI Op6I/IT 1oJicTa CIYTHHUKOB.

[IpuBenTe 6 OCHOBHBIX MAPaMETPOB OPOUTHI CITYTHHKA.

BeiBenute popmyiny Ui pacyera nepBoil KOCMMYECKONW CKOPOCTH.

O |N| O

Ha kaxoit opOuTe CiyTHUK ABUTAETCs OBICTpEE- Ha BHICOKON MITH
HU3KOMN?

10 UTo HY)XHO cIenaTh C KOCMHYECKUM arapaToM, 4TOObI IEPEUTH C
6osiee HU3KOM OpOUTHI Ha 00JIee BHICOKYIO?

11 Kaxue npubops! Ha OOpTy CITyTHHKA MO3BOJISIOT ONPEAETUTh €T0
ITPOCTPAHCTBEHHYIO OPUEHTALMNIO?

12 Kakne BuibI CHIIOBBIX YCTaHOBOK Hconb3ytoTcss B MKA.Mx
JOCTOMHCTBA U HEJIOCTATKHU.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIUXCS 3a09HON (hOPMBI
00ydYeHHs, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHIWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJIEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSAOK U MPOUEnypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTECTAIlMH O0YJaroIINXCs
I'VAIL

11. Metoaudeckue yKazaHus Uik 0OYJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI




(Huoice npugoosamcs pekomeHoayuu no coCmasiienuto 0aHHo2o pasoeia)

11.1. Meroauyeckue yKazaHus JJs1 OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yYueOHbiM NIAHOM HO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIEKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MpOOJIeM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JOCTHKEHUI HaydyHOU MbIcIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABICHUE O TUCIHUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTLTTHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JISKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINpPEAETSeTCs eNeBO YCTAaHOBKOU K KaXKJI0 KOHKPETHOU TEME,

—  TIOJIyYEHHE OTIBITa TBOPUYECKOH pabOThl COBMECTHO € TPENOIaBATEICM;

— pasBuTHE NPO(ECCHOHATHHO-IENTOBBIX  KadecTB, JIIOOBM K  TpPeAMETYy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIILICHUSI.

— TOsBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TONy4YyeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTUS HAyKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKCHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

— TIOMy4YeHHE TOYHOTO MOHMUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIAATbCA JIEMOHCTpauued CIaioB H
UCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOCHHOCTSIX MMPUMEHECHHSI OT/ICITLHBIX TEMATHK I10 TUCITUTUIHHE.

CTpyKTypa npeaocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

— BBOJHAS YaCTh — MIOKA3bIBACT MTEPEUCHb PACCMATPUBACMBIX B JIEKIIHHA BOTIPOCOB, UX
AKTyaJIbHOCTb VISl IPAKTUKH MIPUOOPOCTPOEHHUS, CBS3b JICKIIMOHHOTO MaTepHana C
NPEIBIAYIINAM | ITOCIEAYIONIAM MaTepraIaMu; JaeTCs epeuyeHb OCHOBHOU U
JOTIOTHUTETILHOU JIUTEPATYypPhl IO TEME, BKITI0YAst PYKOBOSIINE JOKYMEHTHI,

— OCHOBHAs 9acCTh — ITOCJIEZIOBATEIILHO MOKA3bIBAIOTCSI BBIHOCUMBIE BOTIPOCHI, PACKPBIBAIOTCS
TEOPETUYECKHE TIOJIOKESHHUS; TOKA3bIBAIOTCSI OCHOBHBIEC PacYeTHBIC (POPMYJIHI;

— UTOrOBasl YaCTh — MOJIBOASITCS UTOTU 3aHATHUS, aKTyaTU3UPYIOTCA HauboJee BaKHbIE
BOMPOCHI; OTPEIeNAeTCsl TeMaThKa OyIyIIuX MPaKTUUECKUX 3aHATHI 10 TeMe; qaéres
3aJlaHe Ha CAMOCTOSTEIBHYIO ITOATOTOBKY; TPONU3BOISATCS] OTBETHI Ha BOTIPOCHI.

11.2. MeToau4veckue yka3aHUs ISl OOYYarOMUXCs IO YYacTHIO B CEMHHApax (eciu
npeodyCcCMOmMpPeHo YueOHbIM NIIAHOM NO OAHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUs UIsi OOYYaIOIMIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHUH (eciu npedycMoOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUuniuHe)

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mporiecca, 3aKIIF0Yaroniasicsl B BHIOJHEHUN 00YJarOIIUMUCS TT0J] PYKOBOJICTBOM IIPEIIOAaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUil C 1EeJIbI0 YCBOSHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHUH ¥ HABBIKOB, OITBITA TBOPUECKOH JIeATEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAOIIErocs SBISETCS MPUBUTUE 00YUIAIOIIMMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIESITEIBHOCTH MO N3Yy4aeMOW THUCIUIIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIONTUMCS MPAKTHYECKUX 3aHSATHI:



— 3aKkperuieHue, yriayOJleHWe, pacllupeHre M JAeTalu3aius 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE [I03HABATENIbHBIX CIIOCOOHOCTEH, CAMOCTOSITEIBHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCUUILINHBI;

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMUI;

— olecrniedyeHne PalMOHATIBHOTO COYETaHHs KOJUICKTHBHON W MHIUBUAYaJIbHOU (OpM
00yJeHUsI.

TDC6OBaHI/I${ K IIPOBEJICHHIO IPAKTUYCCKHUX 3aHITHI

HpaKTI/I‘leCKI/Ie 3aHATHUS ITPOBOAATCA IIOCIIC YTCHUA J'IeKLII/II/IV , AalOIHUX TCOPCTHYCCKHEC OCHOBBI
JJIs UX BBIIIOJIHCHUS. I[OHyCKaeTCSI BBITIOJTHCHHUE NPAKTUYCCKUX 3aH$ITI/II/IVIIO MMPOYTCHHUA JICKIII/II/IV
C IO CJIBIO obOneryenus HN3Yy4YCHHUA TCOPECTUYCCKOIO MaTepurajia IIpyu HaJIu4uu OHI/ICEIHI/II/IVpa6OT y
BKIIOYAarOIIux HCO6XOI[I/IMI)IC CBCACHUA HJIM CCBUIKM Ha KOHKPCTHLIC y‘Ie6HI)Ie HU3JaHus,
COoACpIKAMEC 5T CBCACHUA.

B Xome mpakTHYECKUX 3aHATUH CTYIECHTHI BEIyT HEOOXOIMMBIC 3aIUCH , KOTOpbIe
mperojaBaTelib BIpaBe NOTPeOOBaTh sl MpoBepkH. JlomyckaeTcs MO COTJIACOBAaHUIO C
IpernojaBareiieM MPEACTaBIATh OTYET O paboTe B 3JCKTPOHHOM BHJIC. B KOHIIE IPAaKTHYECKOIO
3aHITHSI TIPEToaBaTellb OICHUBAET Pa0dOTy CTYICHTA IyTeM IPOBEPKH OTYEeTa W (WMJIU) €ro
3aIUTHI (CoOeceI0BaHms).

11.4. Metoauueckue yka3aHusl A OOydarolUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OGHHOU OUCYUNIUHE)

11.5. Metoauueckue ykazaHUs IS OOYyYalOMIMXCA IO MPOXOXKIACHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOM PabOTHI (eciu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

11.6. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOATEIHHON
paboThl

B xoie BBIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOy4varoruxcsi Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUATh B €05 KOHTPOIBHYIO paboTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITEHHOM paboOThI, y oOyuaromierocsi (GopMHUpPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATHU3AllUH an/Io6peTaeMHx 3HaHPII71, oOecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TMOMOTaeT TMOMyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMpaBSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepral Mo JUCIUILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 0Oydaromuxcst
1o 3a04HOU (hopme oOyueHus).

11.7. Meroauyeckue yKazaHUsA i1 OOYYArOIIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCYyIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIENbI0 OLIEHMBAHMS XO0Jla OCBOCHUS
JVCLIATUTAHBL.

MeTop1 TEKYIIEro KOHTPOJIS BRIOUPAIOTCS IPEIOIaBaTeIeM CaMOCTOSITEIbHO UCXOAS U3

cneuu(UKH AUCIUTIINHBI.

Bo3mokHbIE METOABI TEKYIIET0 KOHTPOJISI 00YYarOIMXCS:

—YCTHBIN ONPOC Ha 3aHATHAX;

—CUCTeMaTHYeCKasi IPOBEPKa BBIMOIHEHUS UHIUBUAYAIbHbBIX 3a/1aHUM;

—3alIMTa OTYETOB 110 JaOOpAaTOPHBIM paboTam;

—IpOBEJICHNE KOHTPOJIBHBIX padoT;

—TECTUPOBAHHE;

—KOHTPOJIb CAMOCTOSITEILHBIX PA0OT (B MUCbMEHHOMN WJIM YCTHOHM hopmax);

—KOHTPOJIb BBIMOJIHEHUS MHIUBHYaIbHOTO 33/1aHUS HA IPAKTUKY;

—KOHTPOJIb KypCOBOT'O IPOEKTUPOBAHUS U BBIMOJIHEHUSI KYPCOBBIX paboT;

WHBIE BUJIBI, OTIPE/IEIIIEMbIE TIPEIIOIaBATEIIeM.

B teuenue cemectpa oOyuaronuiicss opopmisieT OTYETHbIE MaTepHAIbl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBAaHMSIMA M METOJAaMH IIPOBEIEHHS TEKYIIErOo KOHTPOJIS, U

MpernoaaBaTeb OLIEHUBACT MPECTABICHHbBIE MaTEPHAIIBI.

11.8. [lpy mNOIBEACHUU WTOTOB TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH B BEIOMOCTh
00yJaromUMCSl BBICTABIISIOTCS ATTECTAIMOHHBIC OIEHKU: «aTTECTOBAH», «HE AaTTECTOBAHY.
CucreMa U BO3MOXKHBIE KPUTEPUHU OLICHKH YYUTHIBAET 3HAHMS, YMEHHS, HABBIKM U (UJIU) OIBIT
JACATCIIbHOCTH, xapaKTepmonmHe OTallbl (bOpMI/IpOBaHI/Iﬂ KOMHCTCHHI/If/'I AUCIIUITIINHBI.
Pe3ynmpTaThl  TEKymIero  KOHTpPOJIA  JIOJDKHBI ~ YYUTBIBATBCS  HPH  HPOMEKYTOUHOU
aTTectauuu.MeToauueckue ykasaHHUs Uid OOy4aroluxcs MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTeCcTaliu.

[Ipomexyrounas  artectauus  oOydarolUMXCsl — NpeAycMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0y4YeHMs MO auciuruiiHe. OHa BKIIIOYaeT B
ce0s:

— D9K3aMeH — (opma OLIEHKH 3HaHUM, TOIYyYEHHBIX OOYYalIIUMCA B Ipoliecce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CHOCOOHOCTH
HpI/IMCHSITB nux aJjd peHICHI/Iﬂ HpaKTHq€CKHX 3a1a4. SKSaMCH, KakK HpaBI/IJ'IO, HpOBO)II/ITCH B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCs AaTTECTAIlMOHHON OIICHKOW «OTIMYHOY,
«XOPOIII0Y, «YAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIIHHO.

Dk3aMeH B (opMe JAEeMOHCTPAllMOHHOTO JK3aMeHa MPOBOJMUTCS B COOTBETCTBUH C
KOMILUIEKTOM OLIEHOYHOW JTOKYMEHTAllMH, COAEpIKAIIeM NPUMEPHBIE OLEHOYHbIE MaTepuabl,
pa3MeIIeHHBIM/ PEJICTABICHHBIM HIXKE:

MacnopTt koMIuiekTa oueHOYHO nokymMeHTanuu (KO/) Ne 1.1nm0 komnerenuuu Ne
R54 «MH:KeHepusi KOCMHYECKHX CHCTEM»

Kommnext onenounoit nokymentauuu (KOJ[) Ne 1.1 pazpabotan B 1ensx opraHuszaiiu 1
IIPOBEJEHUS JEMOHCTPAlMOHHOTO d3k3aMeHa 1o komnereHuuu Ne RS54 «Mmxenepus
KOCMHUYECKHX CUCTEM» U pacCUUTaH Ha BBIIOJIHEHUE 3aJJaHUIl TPOIOJKUTENILHOCTBIO 4 Jaca.

KOZA Ne 1.1 m™oxer OBITh pPEKOMEHIOBaH ISl OLEHKM OCBOEHHMS OCHOBHBIX
npodeccuoHanbHBIX ~ 00pa3oBaTeNbHBIX MPOTpaMM W KX  4YacTed, JIOMOJHUTENIbHBIX
npoeCCHOHATIBHBIX MPOrpaMM U IMPOrpaMM HpoeCcCHOHATBHOTO OOydYeHHs, a TaKkKe Ha
COOTBETCTBUE YPOBHSAM KBAIU(DUKAIIH.

Ilepeuenp 3HaHUIl, YyMEHUH, HaBBIKOB B COOTBETCTBHM co Cnenudukanueid craHgapra
komnereHiuun Ne RS54  «Umxenepuss kocmuueckux cucrem» (WorldSkills  Standards
Specifications, WSSS), npoBepsieMblif B paMKkax KOMIUIEKTa OIICHOYHOU JoKymMeHTanuu Ne 1.1

Tabmauia 22



Paszgen | HammenoBanue pazmesa WSSS Ba:xunoctb (%)
WSSS
1 Opranu3anus padoThl ¥ YIIpaBJICHUE TPOLIECCOM 6,75
2 [IpoBeenue ucnpITaHusi OOPTOBBIX CHCTEM CITyTHUKA 3,5
3 Pa3zpaboTka nporpaMMHBIX penieHu 10,85
4 Pemenue npoOiem, MHHOBAIIMK U KPEAaTHBHOCT pou3BoacTBa | 4,3
5 Odopmnenue u BeaeHue nokymentanuu. CoOioieHre 1,4
KYJIBTYPBI

3ananue AJs1 1€eMOHCTPALMOHHOI0 IK3aMeHA M0 KOMILIEKTY OLEHOYHOH JOKYMeHTalun Ne
1.1 no komnerenunu Ne R54 «MHkeHepusi KOCMUYECKHUX CHCTEM))

[TpoaomKUTENBHOCTD BBHITIOJIHEHUS 3alaHus: 4 U.

dopmar JleMoHCTparmoHHOro K3aMeHa: OuHbIi /J{uCTaHIIMOHHBIH

®opwma yuactusi: UaauBuayanbHast

Bun arrecranuu: ['MA / [Ipomexyrounas KOJ[ 19 HOK net

Moay.u ¢ onucanuem pador

OO0mue TpeGOBaAHUA:

YyacTHHKaM Tpejuiaraetcs B KauyecTBE y4eOHOro 3aJaHUs MPOBECTH HMHUTALMOHHOE
MOJICIIMPOBAaHKE  Tpolecca MoJeTa MO0 OpPOUTATBbHOW TPACKTOPHHM MaJlor0 KOCMHUYECKOTO
anmapara (MKA) - wuckycctBennoro cmytHuka 3emiau (MC3), cmocoOHOro BBIMOIHATH
pa3uYHbIE IETIeBBIC 3a/1a4H.

B nponecce nposenenus /D y4acTHUKH AOKHBI UCIOJIb30BaTh COOpPaHHBIN 3apaHee U
MOJTOTOBJICHHBIH K 3K3aMeHYy (yHKIHOHAIbHBIH MakeT MKA W mpoBecTH ¢ HUM OCHOBHBIC
MOJIYHATYPHbIE HCIBITAHUS, BBIMOJIHUB HH)KCHEPHBIE pacueThl M MPOBECTH HMHUTALIMOHHOE
mozaenupoBanne MKA. TlpumepoM (QyHKIIMOHATBHOTO MaKeTa MOTYT CIIY)KHTh KOMIIOHEHTBHI,
BXOJSIIIME B cocTaB Habopa KOHCTpykTopa cnmyTHuka «OpouKpadT» (wnm anamorum) (puc.l).
Onucanune cra"paptHoro Habopa kommoHeHT «OpOuKpadt» (wnm ananorm) (puc. 2), u3
KOTOPBIX COOMpaeTcsi CIyTHHK, TIPeICTaBIeHo 3aeck: http://orbicraft.sputnix.ru/doku.php

Puc. 1. O6muii Bux cobpaHHOro KoHCTpykTOpa «OpoukpadT» (MM aHAJIOTH)



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

Puc. 2. O6muii Bug Habopa KoHCTpyKTOpa «Opoukpadt» (UIu aHaIOTH)

Jlanee B omucaHUM MO YMOJTYAaHHUIO TOJpa3yMeBaeTCs HajJuuue Habopa KOHCTPYKTOpa
cnytauka «OpouKpadt» (wmum ananorn).

CoOpannslii pyHkuroHanbHb MakeT MKA nomkeH o0ecrieunTsh BBITOJHEHUE MUCCUU
/133 Ha cnenuaibHOM CTEHJIE MOJIyHAaTypHOro Mojenuposanus (puc. 3). Bo3moxHoe onucanue
CTEHJIa, B COCTaBE KOTOPOTO JIOKHBI OBITh IIPOBEICHBI HCIIBITAHUS MaKeTa, MPUBOIUTCS 37I€Ch:
http://sputnix.ru .

Puc. 3. MarautHast paMka (MMUTaTOpP MarHUTHOTO TOJIsi 3€MJTH) C TTIOJABECOM, UMHUTATOP
3emnu, umutarop ConHia

B utore ucnonb3yemas yqactHukamu /1D wHKeHEpHAss MOJIe]hb KOCMUYECKOTO arapara
JIOJDKHA OBITh MAKCUMATLHO TIPUOJIIKEHA K PEATbHO 3aITyCKaeMbIM Ha OPOUTY MOJIEIISIM.

YyacTHHKaM HeoOxoauMo obOecreuuTh moiydeHue LleHTpamu ympaBieHUs TOJIETOM
(IVII) makcumanbHO OTIEPATUBHO, T.€. B MAKCUMAJIBLHO KOPOTKOE BpeMs, KaK MOKHO OOJIBIIIETO
KOJIMYECTBA KAYE€CTBEHHBIX H300paKeHHWH 3aJaHHBIX reorpaguueckux olnacTeil B TeueHHUE
aKTHBHOTO CpOKa cyimiecTBoBaHusl KA, mpu 3TOM CHYTHHUK JODKEH MAaKCHMAaJIbHO BBIMTOJHUTH
MOCTaBIIEHHBIC Tepel HHUM 33Jaud. Takke YYaCTHHKHU BBIMOJHSIIOT MPOrpaMMHUPOBAaHUE
OOpPTOBOTO KOMITBIOTEPA JIJIs1 00ECTIeUeHHs 1IeTICBOM 3a/1a4u.

OueHka NpoOU3BOAUTCS 4WICHAMH KIOPH — SKCIEpPTaMHM Ha IUIOMIaJKe mpoBeneHus /19,
JOTMYIIEHHBIMU K OLEHKE, KaK B OTHOILICHUM BBHIMOJIHEHUS 3aJaHus B MOJyJe, Tak U B



OTHOILIEHUM Tpollecca BBHIMOMHEHUs 3afaHus. Eciam yuacTHuk JID He BBINONHSAET TpeOOBaHUS
TEeXHUKH O€30IIaCHOCTH, MOABEPraeT ONAcCHOCTU ce0s WM JPYIMX YYaCTHHKOB, TO OH MOXET
OBITH OTCTpaHeH oT /3.

3ananue /IO MOKHO BBINOJMHATHCS MO MOAysAM. [Ipu BbImoIHEHHMM HEOOXOAUMO
UCTIOJIb30BaTh JOMOJHUTENbHYI0 MH()OPMALMIO W JaHHbIe, yKa3aHHble B [lpuioxeHusx x
3ananuio /3. OneHka Takke MpOUCXOIUT IO Pe3ysibTaTaM BBIIOIHEHUS MOYJIS.

Ilepen BbIMOMHEHMEM 3aJaHMA HEOOXOAMMO BBIOJHUTH IJIAHUPOBAHHE  BCEX
IPOM3BOUMBIX BUJIOB PabOT, pacyeTOB, BBIUMCIECHUH. YUaCTHUK JOJDKEH NMpOoJgyMaTh OOIIyIO
KOHIICTIIUIO paboTHl, MPUMEPHOE BPEMs Ha BBIMOJIHEHUE MOJYJIS, ONPEACTUTh OTBETCTBEHHOTO
32 €ro BBINOJIHEHUE, PACHPENEIUTh OOA3aHHOCTU M POJM O TPYAOBBIM (DYHKUUSAM BHYTPHU
IpyHOIbl U 10 AHSM, O YEM clelaTh COOTBETCTBYroLMe 3anucu B [Ipunoxenun Nel urorosoro
oTyera:

HeoOxonumass wuH(popMamusi, AOKYMEHTAlMss M MPOrpaMMbl, HEOOXOAMMBIC ISt
BBINOJIHEHUS 33JaHUSl HaXOAATCS Ha pabodyeM KOMIIBIOTEpE yYacTHHMKA B Ianke Ha padouem
CTOJIC C Ha3BaHWEM, WJICHTUYHBIM J1aTe nposeneHus /D - ato mens 1 [19, mpumep: 28 12 2021
(cM. Puc. 4). OOpasenr u MOJNHBIA IepedyeHb COAEPKUMOIO 3TOM MAaNKU IPEJOCTaBISIETCS B
MOJTOTOBUTEIILHBIN JICHb.

Jlisi coxpaHeHHsl BCEX PE3yJbTaToB pabOThl HAa pabodyeM CTOJIe KOMIbIOTEpa KaXKIAOro
y4acTHUKA CO3/Ia€TCsl Iallka C Ha3BaHMEM Ha aHIIMHCKOM si3blke Project_Homep padouero
MecTta (cM. puc. 4), rae mocie HUXKHEro NOAYEPKHBAHUS IIeYaTaeTcsi HOMEp KOMAaH/bI,
HOJTYYCHHBIH NPH skepeObeBKe pabounx mMecT, Hanpumep: Project 2

e,
Puc. 4. O6pazer co3qaHHbIX NarnoK Ha pabouyeM CToJIe KOMIIBIOTEpA Y4aCTHUKA

Baxno: daiin Ilpmnoxxenust Nel wuToroBoro ordera 3amoiHAETCS Ha KOMIIBIOTEPE
y4acTHUKA U MPENOCTaBIIAETCS K MPOBEpKE 3KCIepTaM Ha Iulomanke (manka Project Homep
pa6ouero mecra (cm. Puc. 4).

[locne aTOro ydacTHMKaM Ha KaXIbli KOMIBIOTED TpeOyeTcss YCTAaHOBUTH BCE
IpOTrpaMMbl, HEOOXOAUMBIE JUIsl BBIMOJIHEHUS 33/1aHUS KQXKJIOMY YYaCTHUKY, OTBETCTBEHHOMY 32
BBINOJIHEHUE MOJTYJIS.

Moayns 1: AmuranmonHoe mopeaupoBanue mojera mo opoure MKA. Pacuer

Heprodasanca Ha oopty MKA.
Y4YacTHUK pacCUMUTHIBAET KOJMYECTBO CEAHCOB ChEMKHM U KOJIMYECTBO CEAHCOB CBS3H C
UCIIONIb30BaHUEeM OTKpeIiToro 11O umciaenHoro wmojenupoBanus SX-Modeller onenuBaet
HUKJIOTpaMMy paboThl CHOYyTHHKA Ha OpOWUTE C Yy4YeTOM IIOJYyYEHHBIX MCXOJHBIX JaHHBIX.
(https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar),

Ucxonnsie nanneie B [Ipmnoxenne Ne 2 «3amanne ais [10 yncaeHHOTO MOJIETHPOBAHUS
SX-Modeler» (unu aHanoru) BHIIAIOTCA KAXKIOMY YYaCTHHUKY Ha IUIOMIAJKE B COOTBETCTBHH C
BapuaHTOM 3afaHus. Ha ocHOBaHMM HMHQOpMALMK O TOJTYYEHHOH IMKJIOrpaMMe paboThl
OOpPTOBBIX CHCTEM PACCUUTHIBACTCS IMKJIOrpamMma padboTel cuctembl >HepromuTanus (COII)

(puc. 5).



#& CNYTHVKC Mogenep: (Chibis-M) - X
Qaiin  Obuwme Opbura Crymwux [uwamnxa Opwewrauws Crabwmwsauws MH Mogenn Cramuun Pacuer Busyanusaunn Cucr.ouewkw O mporpamme

K> =M

Kapra | Xypran | Pacruicarvee |

|Moaenuposanme sasepueno Bpemn cuenapws: 03:33:15 War: 60.0 sec Coeaunenmit: 0

Puc. 5. O6muii Bug tpaccupoBku opouthl Chibis-M (uau aHanorn)

IIpu BbIMONHEHMHM MOAYNA 1 y4YacTHMK paboTaeT Haj YMCICHHBIM MOJEIUPOBaHHEM
JBWDKEHUS CIIyTHHUKA IO OpOUTE, MOI0Hpasi ONTUMAIIbHBIE IO OBICTPOJCHCTBUIO KO UIHMESHTHI
ynpaBineHusi PD-perymsropa MaxOBHYHOH CHCTEMBbl OpHMEHTalMM M CTaOWIM3aLuH,
HCIOJIB3YIOUIEH B KauecTBE JAaTYMKOB OPUEHTALMU COJHEYHbIE NAaTYUKUM W MarHutromerp. B
HOCEIYIOEM 3T KO3(QQHUIUEHTH JOKHBI ObITh HpoluThl B OGopToBoe [1O ympaBnenus
(GYHKIMOHATBHOTO MaKeTa arnmapara.

Kpome PD-perynstopa, MpOBOAUTCS UYUCIEHHOE MOJEIUpPOBaHHE pabOThl MarHUTHOW
CHCTEMBI ~ CTAOWJIM3AIlMM, HWCIHOJB3YIOUIEH B  KayeCTBE HCIIOJHUTEIBHBIX  DIIEMEHTOB
JJIEKTPOMArHWTHBIE KaTyIIKH, a B KadyecTBE JaTYMKa — MarHUTOMETp, C LeNbl0 Ioadopa
KOA(Q(UIIMEHTOB  YIpaBJIEHUS  JJEKTPOMAarHUTHBIMM  KaTylIKaMd U COOTHOILEHUMN
JUINTENIBHOCTEH Mex 1y paboTOH KaTylleK U U3MEpEeHUSIMA MarHUTOMETpa.

3anoiaHUTh BCE JaHHbIE, MPOU3BEIS pacyeT HEIOCTAIOIIMX JTaHHBIX U3 YK€ M3BECTHBIX
BennuuH u3 Tabmuisl [Ipunoxenus Ne 2 «3aganue nns [10 yucnennoro monenupoBaHus SX-
Modeler» (unu ananoru). TpeOyercs BBINOJIHUTH pacyeT 3HeprodanaHca Ha OOPTY, YUMTHIBas
paspan AKbB Ha Butke He 60s1ee 20% npu paboTe ciyTHHKA Ha opOUTe.

HeoOxonuMo BkIOUMTH 3amyck pacueroB B mporpamme (puc. 10), moOutecs 3D
BU3yanu3anuu cradmnmnzanuu ciytHuka Chibis-M (unu aHanoru) u, yBuaeB TaOIHUKY Ha dKpaHe
«Pacuer 3aBepiien», BHectH pe3ynbraTel B OBC (OrbitControl) (unu ananoru). Ilo pesynpraTam
BBITTOJIHEHHUS] YUCIIEHHOTO MOJIEIMPOBaHMs B IpOrpaMMe KOMaH/Aa OILIEHHWBAET CIeNyHoIue
napaMmeTpabl:

1. ITapametps! 3D Buzyanuzanuu CryTHUKA:

CoBniajieHre OMOPHBIX MAPKEPOB OCEW CBSI3AHHOW CHCTEMBI KOOPJIWHAT U OMOPHOU CHCTEMBI
KOOpJMHAT.
Cucrema crabunmszanuu paboTtaeT cornacHo anroputMmy B SX-Modeler (wnu ananorn)
Cucrema opueHTanuu padboTaer coriacHo anroputmy B SX-Modeler (v ananorn)
[Tone3nas Harpy3ka paboTaet corigacHo anroputmy B SX-Modeler (unu ananorn)
2. [TapameTpsl akKyMyJISITOPHON OaTapeu:
Emxocts AKB;
Pazpsng AKD nHa BuTtke;
I'myGuny paspsiia 6arapeit;
KonnuecTBo 1MKIIOB 3apsia - pa3psjia B mporecce padoThl CIyTHUKA.

3. [TapameTpsl coTHEUHBIX OaTapeii:
pa3Mephbl COJTHEYHBIX MTaHEEH.
pAaCIOJIOKEHNUE COTHEYHBIX NTAHEIIEH.



KOJINYECTBO COTHEUHBIX MaHEIeH.

4. ITapamerps! /133 u cBs3u:
YuuteiBasgs BpeMsi CyTOK IpOJIETa CIYyTHUKA, OMPEACIUTb BPEMsS BKIIIOYCHHS M BBIKIIOYCHHUS
KaMepbl MIPHU IPOXOKJICHUU 30HBI ChEMKH, KOJMYECTBO CEaHCOB CHEMKH U BPEMs BKIIIOUCHHS U
BBIKITIOUEHHS [IepelaTyiKa [IPU IPOX0XKICHUH 30HbBI ITepeaadn, KOJIMYECTBO CEAHCOB CBSI3H;
KonnyecTBO 1 Ka4eCTBO CHUMKOB.
[Tpuem tenemerpuu B 11O OrbitControl (nnu anamorm)

Bpema cusrapum; 02:33:15 Cosannenmi o

Puc. 6. I'paduku Bu3yanuzanuu sueprodananca Ha 60pTy

5. CocTaBUTh MPaBUIIBHYIO OJIOK-CXEMY PACIONOXKEHHUS BCEX YCTPOMCTB Ha KOPILyce
CIyTHUKA U UX cooTBeTcTBUE 3D-Momenu (puc.7).

Puc. 7. bnok-cxema coeaunenuii naTunkoB «OpOoukpad™» (MK aHaIorn)

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

Mopyns 2: PazpaboTka nporpaMMHOro odecrneuyeHusi Ajsi 60pTOBOro 000py/10BaHUS
MKA. IToayHaTypHbIe HCNIBITAHUS (PyHKIMOHAJBHOIO Mmakera MKA.

YYyacTHHK TIpH BBINOJHEHUH 3TOTO MOXYJS JIOJDKEH pa3paboTarh NporpaMMHOE
obecneuenue (I10), obecneunBaroniee cnakxeHHYI0 pabOTy KOMIOHEHTOB MUKpOCHyTHUKA. OH
pa3bupaercsi ¢ BbIOOpOM si3bIka mporpammupoBanust — Python wim C (ans 3Toit Bo3pacTHOI
TPYIIBI), apXUTEKTYpol OOpPTOBOTO MPOTPAMMHOTO OOECIeUYeHus, Cpefaol pa3paboTKH,
croco0oM cOOpKH, MPOIIUBKH, OTIAAKH OOPTOBOrO MporpaMMHoro odecrneyenus. Heobxoaumo
BBITTOJIHUTH CJIETYIOIINE BHIIBI PAOOT:

CoctaBuTh 001Ul aNITOpUTM pabOTHI BCEX CUCTEM, YCTAaHOBJIEHHBIX Ha 60pTy KA;

CoctaBuTh NOAPOOHBIN aTOPUTM pabOTHI CUCTEMBI OPHEHTAIIMH, YCTaHOBIEHHON Ha KA
CocTtaBuTh MOAPOOHBIN ANTOPUTM pabOTHI CUCTEMBI CTA0MIN3AIMH, YCTAaHOBICHHOM Ha KA;
CocTaBUTh TOAPOOHBIA aNTOPUTM pPaOOTHI TIOJNE3HON Harpy3ku (IIeJeBOM ammapaTypsl),
ycTaHOBJIEHHOM Ha KA



CocTtaBuTh MOAPOOHBIN aNTOPUTM pabOTHI CUCTEM, YCTAaHOBICHHOM Ha KA;

HanucaTh U cKOMIUIMPOBATH KOJBI I IPOBEPKU BCEX CHCTEM U JaTYMKOB M3 cocTaBa Habopa
KOHCTpYKTOpa cryTHuka «OpouKpadt» (nam anamorn).

Pa3paboTarh KOJbI KQIMOPOBKH, TAPUPOBKUA CHCTEM M JATUYUKOB CIYTHUKA, Ui KOTOPBIX 3TO
IIPEyCMOTPEHO.

[TpoBecT aBTOHOMHBIE MCIIBITAHUS BCEX CUCTEM, JATYMKOB, YCTPOWCTB, YCTAHABIMBAECMbIX Ha
cryTHHK (puc. 8);

Bemonnaute PrintScreen skpana xommnerorepa u BHeCTH AaHHble B [lpunoxenne Nel utoroBoro
oTyeTa.

Puc. 8. Oxno nporpammsl L[YII (GroundControlX (vnu ananoru)) u obpaser mpoBepKu
Maruurometpa
[Ipu mpoBeneHUHM aBTOHOMHBIX HCIBITAHUNA Kamephl MOJIE3HOW Harpy3ku I00UTbcs Haubolee
YEeTKHUX MOKa3aTenei pe3kocTH U (POKYCHUPOBKH (MCCIETYETCs C IOMOIIBIO MUPHI);
Bemonaute PrintScreen skpana xoMmbioTepa u BHeCTH AaHHbIe B [Ipuoskenue Nel urorooro
oTyera.

5. Heo0xonumble NpHJI0KeHUs!
K 3aganusam OynyT UATH NPUIOKEHUS:
[Tpunoxxenue 1 Utorossiit oTueT o npoBeaeHuu 10
[Tpunoxxenue 2 IIpumep 3amanus nis nporpammsl SX-Modeler (miu aHaaorn)
[Tpunoxenne 3 [lepeuens nHpopMauu, XpaHsIleiics B nanke A1 y4acTHUKOB /19D
[Tpunoxxenne 4 Crniucok peKOMEHyEMbIX ITPOrPaMM U CalToB
Oco0ble yci10Bus NpoBegeHusi JleMOHCTPAlIMOHHOI0 IK3aMeHa 110
cranaapram Bopaackuiic Poccust B aucranuuonHoM gpopmare

Hacrosimmme  ycnmoBus — onpeAensrOT — NOPAJOK — OpraHu3alid W IPOBEICHHS
JIEMOHCTPAIIMOHHOTO dK3aMeHa 1o KoMreTeHInu Ne R54 «HxeHeprss KOCMHYECKUX CUCTEM» B
COOTBETCTBUHU C KOMIUIEKTOM olleHouHOW nokymeHTtanmu (KOJ) Ne 1.1 B nucTraHIIMOHHOM
dbopmare pabOTHI BO BpeMsl DK3aMeHa.

TexHHuYecKHe cpeacrea, IpUMEHAECMbBIC IJIA OPraHU3allMi U MIPOBECACHUSA
ACMOHCTPAINHOHHOI'0 3K3aMEHAa

YcaoBus BUACOTPAHCIAA UM TpeOyetcst 2 KaMmepsI 1Sl KaKI0T0 yJ4aCTHUKA:

c1a4M JeMOHCTPAIMOHHOT 0 (GpoHTaIbHAs HA KOMITBIOTEPE (HOYTOYKE) yUacTHHKA U

IK3aMEeHa KaMmepa, pa3MelleHHas 103ald y4aCTHUKA (MOXKET OBbITh
YCTaHOBJIEHA Ha NITATHBE)

YcaoBus BUIE03ANMCH CAAYH HabmroneHne 3a y9acTHHKOM DK3aMeHa MPOU3BOIUTCS

JA€MOHCTPAILMOHHOTI'0 K3aMeHa OHJIaWH

YcaoBusi TpaHCAAIMH YKpPaHa / HUcnone3ys [10: Zoom / TeamViewer / OBS / AnyDesk

padoyero MecTa 3K3aMeHyeMoro

YcaoBus 3anucH 3Kpana / HUcnons3ys [10: Zoom / TeamViewer / OBS / AnyDesk

padoyero MecTa IK3aMeHyeMoro




YcaoBus nepenaum 3agaHuin B nonosnHuTENBHBIE THU, IPEIYCMOTPEHHBIE HA
AE€MOHCTPAIMOHHOI0 IK3aMeHa MPOBEACHUE aTTECTALIU

IKCIEPTAMH YYACTHHKAM, a
TaKKe pe3yJibTaTOB padoThl
YYACTHMKAMM IKCIIepTaM

YcaoBus AeMOHCTpaLUH B KO/l 1.1 ne npumeHumo

pe3yJibTaTa BbINOJHEHHO He 3aropakuBast aBTOHOMHBIE HCIIBITAHUS
padoThl YYACTHHKAMH IK3aMeHAa

JlonoJIHUTEIbLHOE TPOrPaMMHOE SAnnexc Juck / Google Disk

o0ecrneueHue HEOOXOAMMOE JJIs
padoThl Ha /1D, BKJIIOYas
NMporpaMMbI COBMECTHOH pPaGoThl
HaJl IOKYMeHTaMH, 00JIauHble
XpaHWININA, cnenuduieckue
nporpaMMbl He0OX0AUMbIE JIJIsA
peanu3zanuu 3aganus 19

YciaoBus oxkazaHus IOMOLIY B 1o 3anpocy — Texuuueckomy akcrepry uim IT-
yCTaHOBKe U 00y4yeHHs padoTe ¢ cnenuanucty LITAD

NMPOrPAMMHBIM o0ecreYeHneM,
TEeXHUYECKOH MOJAEPKKH BO
Bpemsi nposeneHus /19

5.3. lIpaBuaa npoBenenus D aas yuactuukoB: 1. fonmyctumo ucnosib3oBaHue cMapTHoOHOB
TOJIBKO IS OCYIIECTBIICHUSI BUICOCHEMKHU

(xamepa JA0KHA OBITH YCTAaHOBJIEHA MT033AM YYACTHHKA).

2. MecTo HaxoxaeHus cMapT(oHa TOIKHO OBITH B 30HE BUAMMOCTH OTBETCTBEHHOTO
JIMHEMHOTO KCIEepTa.

3. B ciyqae obHapyskeHust UCIIOIB30BaHUS cMapT(hOHa, C IENbI0 IOMAIIHEH 3ar0TOBKU
BUJIe0(parMeHTa, UCIOIb30BaHUus WH(OpPMAIIMK U3 UHTEPHETA, 3BOHKA, OOHYJIUTh KPUTEPUU TIO
OIIEHKE pabOThl yUaCTHUKA.

4. HemomycTuMO NpPUMEHEHHE 3amlpelleHHbIX O0OPYIOBaHUS M aKCecCyapoB: (Quiell KapThl,
CBEMHBIX KeCTKHX JuckoB, CD, DVD, yMHBIX 4acoB u T.II.

[Tpunoxenue Ne 1
Hrorosbiii oT4eT 0 npoBeaennu /19
Ha3Banue mMeponpusTus:

Pabouee mecto Ne

®UO yyacTHHKA:

[Hara Mecro npoBeneHust

OT4eT 0 NpoOBeeHUU YHCJIEHHOTO MOAETUPOBAHUSA

Heanb: oieHKa BO3MOKHOCTH BbINIOJTHEHHS CIIYTHUKOM 321244 110 ChbeMKe 32/1aHHOT0
paiioHa 3eMJIM M nepeaaye JAHHBIX HA 3eMJIIO.

Kaptunka: Print Screen: O0muit Bu cucTeMbl MOJEIUPOBAHMS; KapTa C TPAacCOl CIyTHHKA,
KOOpJMHATAMH CbEMKH U TIEpe1avuu.

Kaprunka: Print Screen: OOmuii Bua cucteMbl MoaenupoBanus: 3D-BuI CIIyTHUKA C OTIOPHOU U
CBSI3aHHOM CUCTEMaMHU KOOPJIUHAT.




3. Ha oxomo3emHyl0 OpOMTY 3amylieH CHOYTHUK CO CJICIYIOIIUMH  XapaKTepUCTHKAMU:

4, XapaKTepUCTUKH OPOUTHI:

5. HasBanue u KOOpIMHATHI 30HbI CHEMKHU:

6. HasBanue u KOOpIMHATHI IPUEMHOMN CTAHLIUU:
7. BpeMs Hayana MOJEIUPOBAHHUS:
8. BpeMs KoHIIa MOJEIUPOBAHMUS:

9. TIpunoxenue Sputnix Modeler (SX-Modeler) nmoka3zao, 4to TpedyeMble MOMEHTBI BKIFOUCHHSI
KaMephl U MepeIaTInKa CICAYIOIIHeE:

Bpewms BxitoueHust Bpewmst BBIKTIOUCHHS
ITTT.MM. I, ITTT.MM. I/,
UY4:MM:CC UY:MM:CC
Cpemka
[Tepenavya maHHBIX
KommuecTBo CpéMKkH, IIT Cas3u, T

CCaHCOB!:

10. Kaptunka: Print Screen: Pe3ynbTaT YHCIEHHOIO MOJENIHMPOBAHUS IHKJIOTPaMMbl pPabOTHI
CUCTEMBI HepronuTanus (rpaguxu — 3 mr.)

11. MakcuMaibHbIN ypOBEHb pa3psia aKKyMyJIsiTOpa Ha BUTKE:
BoiBoabl: Cucrema sHepronuTaHusi odecriednBaeT padOTy CIIyTHHKA MO LMKJIOrpaMMe, MpHU
OTOM YypOBEHb paspsla aKKyMyJasTopa HE IPEBBILIACT %




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




