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AHHOTaUs

Hucuumnuna «/HXeHepuss KOCMHUYECKHMX CHCTEM» BXOAUT B 00pa3oBaTENIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajaBpuara 1Mo HaIpaBICHHUIO MOATOTOBKH/
crenuanbHocTH  09.03.01 «MHpopMaTKa M BBIYHCIUTENIbHAS TEXHUKa» HAMPaBICHHOCTH
«[IporpaMmHbBIEC CUCTEMBI aHAIHM3a, 00Pa0OTKH U Tepeaadn JAaHHBIX». J\MCIUIIIMHA pean3yeTcs
kadeapoit «Nel I».

JlucuurinHa HareneHa Ha (G OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[TIK-6 «MHxeHepus KOCMUYECKUX CUCTEM»

CopepxaHue NUCIUILIMHBI OXBATHIBAET KPYT BOIMPOCOB, CBS3aHHBIX C KiacCHUpUKAIHUEH
COBPEMEHHBIX KOCMHMYECKHX alllapaTroB, OCHOBHBIMU CTaIUsIMU W OSTalaMd CO3JaHUS
MUKPOCITYTHHKOB, Pa3pabOTKOW M HWMHUTAIIHOHHBIM MOJICTHUPOBAHUEM 0a30BBIX OOPTOBBIX
CUCTEM MHKPOCIYTHHMKA, KOMIIOHOBKOM CIyTHHMKa B COBpeMeHHbIX mnakerax 3D
KOHCTPYHPOBAHUS, pPa3pabOTKOi OOPTOBOTO CIEIMUAIBHOTO IMPOTPAMMHOIO OOECTIeUeHUs,
pa3pabOTKOMl M  W3rOTOBJICHHEM  OOpTOBOW  KaOelnbHOW  CeTH, aBTOHOMHBIMH U
(YHKIIMOHATHHBIMU UCTIBITAHUSMHU.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayromue (OpMbl OpraHu3aliu
y4eOHOTO MpolLecca: JEKIHH, TPAKTHIECKUE 3aHITHS, CAMOCTOSITEIIbHAs padoTa 00yJaromerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOIHASI aTTECTAIUs B (hOpMe DK3aMEHA.

OO0mias TpyAOEMKOCTh OCBOCHHUS TUCIHUILUIMHBI COCTaBisgeT 3 3adeTHble eauHuibl, 108
4acoB.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OO1elt nenplo TUCIUTUINHBI SBISICTCS 3HAKOMCTBO YUYAIIUXCS ¢ PA3IMYHBIMU 3a7a4aMH,
pelaeMbIMi COBPEMEHHBIMU KOCMHUYECKIMH aIlllapaTaMH, a TAKKe 0COOCHHOCTSIMH pa3paboTKu
U 9KCIUTyaTalldd MaJIoro KOCMHUYECKOTO ammapara — UCKyccTBeHHoro cnytHuka 3emiu (UC3),
BKITIOYAIOIIUMH BBIOOpP OpOWTHI, cocTaBa OOPTOBOW ammaparypbl, CIoco0a OPHEHTAIMUA U
cTabuu3aluy, TPUHIKIEI OPTaHU3AIMK CBS3M C HA3eMHBIMU IyHKTaMu. [IpukiamHas 4acTh
JTUCIUTUTMHBL  HATpaBlIeHAa Ha pPa3pabOTKy NPOEKTa MaJIOr0 KOCMHYECKOro —amrmapara,
CIIOCOOHOTO BBITIONHATh PA3IMUYHBIC IIENIEBbIC 3a7add. B mporecce HM3ydeHUS AUCIMILTAHBL,
oOyJaromuecsi 3HAKOMATCS C COBPEMEHHBIMH  MEKAYHAPOIHBIMH  00pa3oBaTEIbHBIMU
nporpaMMaMd IO HUCIOJB30BAHUI0 MHKPOCIHYTHHUKOB, 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  OCBAaMBAalOT  ONTHMAJbHBIC  METOJbI
TEOPETUICCKHUX U IKCIICPUMEHTAIBHBIX WHKCHEPHBIX MCCIICIOBAHUN.

Ha npaktuyeckux 3aHATUSAX ydalquecs BbINOJIHAIOT 3D-cO0pky, pa3pabaThiBalOT 4acTh
AIIEKTPOHHOTO O0OPYAOBAHUS, OCYIIECTBIISIOT COOPKY (DYHKIIMOHAILHOTO MaKeTa M MPOBOJSAT
OCHOBHBIE I10OJIyHaTypHBIE UCIIBITAHUS, NHKCHEPHBIE pacueThl U UMUTALlMOHHOE MOJIEIMPOBAaHUE
KA. Takxxe OHM BBIIOJHSIOT NPOrpaMMHUpOBaHHE OOPTOBOTO KOMIIbIOTEpa AJisi oOecreueHus
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
KOMITETCHIIMSIMU WA UX 4acTAMU. KOMIIETEHIIMM M MHIMKATOPBl 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 KOMITETEHIINH
KOMIIETEHIINH

[1K-6.3.1 3HaTh OAUTMCTUKY U JTUHAMUKY
KOCMHYECKOI'0 10JIeTa MaJIOT0 KOCMUYECKOTO
anmnapara (MKA), apXuTeKTypy U alrOPUTMBI
palboThI CUCTEM HaBUTALUH U YIIPABICHUS
JBHKEHHEM, 00ecriedeHre JUCTAaHIIMOHHOTO
souaupoBanus 3emn (/133), METOIBI TPOBEICHUS
UCIBITAaHUH, MPOEKTUPOBAHUS MOJE3HBIX HATPY30K
U CITy’EOHBIX CUCTEM KOCMHUYECKUX alnapaTos,
TTK-6 Hrxenepus TEOPUIO HAJIE)KHOCTH
[TpodeccronanbHbIE OCMIECKIX IT1K-6.Y.1 ymeTh NpoBONUTH KOMIIBIOTEPHOE
KOMIIETEHIIUU CHCTEM MOJIEJINPOBAHUE TPACKTOPHOIO ABHKEeHUsI MKA
Ha OpOUTE KaK TUHAMUYECKOTO 00BEKTa,
MIOATOTABIMBATh PAallMOHAIbHBIE pacu€THbIE 3D-
MOJIENIN U3ETHi, pa3pabaThiBaTh
MPUHIMITHATIBHBIE JJIEKTPUUECKHE CXEMBI,
UCIOJIb30BaTh HHTEPIIPETUPYIOMIUHI 361K Python
u C/C++, BBINONHATH COOPOYHBIE U MOHTaXHbBIE
YEepTEkKU U crenn(puKannm, OCyIecTBIATh
pa6oter B CAIIP SolidWorks (SW)
I1K-6.B.1 BnaneTh HaBbIKaMH pa3pabOTKU U




MMUTAIMOHHOTO MOJEIUPOBAHUS OOPTOBBIX
cucrteM MKA c ucnons3oBanrem
BBIUHCIUTENbHON TEXHUKH, BHIITOJIHEHUS
KOMITIOHOBKH O0pTOBOr0 060pynoBanus MKA,
pa3paboTKu CHEeHaTIbHOrO MPOrPaMMHOIO
obecnieuenus (CITO) ans 60pTOBOro KOMIBIOTEPA
[1K-6.B.2 BiageTs 00IIMMU HOHATHIMU 00
APTrOHOMUKE P COOPKE U IKCIUTyaTAIHH
W3JIeNHs]; HABBIKAMU MCIIOJIB30BaHUS
obopymoBanus 1t cOOpkU U uctbiTaHnii MKA,
NasUIbHOTO U KOHTPOJIbHO-U3MEPUTEIHHOTO
000pynoBaHus, HEOOXOJUMBIX HHCTPYMEHTOB;
HABbIKaMU pa3pabO0TKU, U3TOTOBJICHHUS, TPOBEPKU
00pTOBOII KaOENBHOM CETH, MMAWKH Pa3hEMOB,
JKI'YTOBKH KaOenen

2. Mecro nucuurinHbl B cTpykType OI1

Jucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPYU U3YYECHHUHU CIEAYIOINX AUCLUIIINH:

— « Uudpopmaruka,

— « DIEKTpOHHUKa,

— « Maremaruka. MateMaTHYECKUM aHAIN3Y,

— « Teopus cucrem neperayl CUTHAJIOBY,

— « OCHOBBI TEOpUU YIIPABICHUSI»

3HaHMs, TOJy4YEHHbIE NPU HU3YUYEHUU MaTepuana JaHHOM [HWCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCSI IPU U3YUYEHUH IPYTUX JUCLUILINH!

— «HagexxHocTh  aBTOMATH3UMPOBAHHBIX  CHCTEM  00pabOTKM  HMHpOpMALUU U
YIPaBICHUS»,

— « IIpoexkTupoBanue cuctem nepeaadn JaHHBIX,

— « CHUCTEeMHBII aHaIN3 U METOAbI ONITHUMHU3ALIUNY,

— « WHTepdeiicbl  aBTOMaTHU3MPOBAHHBIX CHCTEM  00pabOTKM  HHPOpMALMK U
yIpaBICHUS»

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
JlanHbple 00 o01eM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AENbHBIX BHUJIOB Y4eOHOM
paboTHI 110 AUCLUHUIUIMHE (M paclpeieseHle 3TOM TPYI0EeMKOCTH [0 CEMECTpaM) NMPEACTABIEHBI B
tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITHHBI

TpynoemMKocTh 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Neb
1 2 3

Oowan mpyooemKkocma OuCUUNIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npaxmuyeckoil n0020moeKu 34 34
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCJIE:

nexiuu (JI), (dac) 17 17

npakTudeckne/cemunapckue 3ansatus (I113), 34 34

(dac)

naboparopusie padbots (JIP), (dac)




KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 21 21
Buo npomescymounoit ammecmayuu:. 3ayer,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.

DK3.*%*)

IIpumeuanue: kaHaUIaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTUHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCIUTIIMHEI 110 pa3jieiaM | BUAAM 3aHATHH.

Pa3Z[eJ'IBI, TEMbI JUCHUIIJIMHBLI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6HI/H_[e 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pazgenbl, TeMbI JUCITUTIIMHEI

Jlekun
(dac)

I13 (C3)
(qac)

JIP
("ac)

KIT
(dac)

CPC
(gac)

Cemectp 6

Pa3znen 1. BBenenue B qJucuuIImHy

2

Paznen 2. Majble KOCMHYECKHE aIrrnapaTbl

(MKA). Knaccudukanus u 061acTi IpuMeHEHHUS.

Tema 2.1. Knaccudukanus MKA no
Ha3HAUYCHHUIO.

Tema 2.2. KOMIIOHOBOYHBIE U a3POJUHAMUYECKHUE
cxeMbl MKA.

Tema 2.3. CoBpemMeHHbIE TIaTHOPMBI
yHuBepcurercknx MKA.

4

Paznen 3. bamnuctuka u [uHaMuKa
Kocmuueckoro nosera MKA.

Tema 3.1. Tunosslie opoutsl nonera MKA.
Omnpenenenue napameTpoB OpOUTHl U
o0ecrieyeHne TpaeKTOpHOro ynpasieHus MKA
Tewma 3.2. Cpeactsa gocraBku MKA Ha opOuty.
CoBpeMeHHbIE CUCTEMBI HABUT ALK, YIIPABICHUS
JIBUKEHUEM U HaBeJeHUs pa3HbIX TunoB MKA.
JIBuraTtenbHble YCTaHOBKU Ha 6opTy MKA.

Pa3znen 4. OcHOBHBIE 33/1a4U TUCTAaHIIMOHHOTO
30HIUPOBAHUS 3EMIIH.

Tema 4.1. OcHoBHBIE 3a7aun cryTHUKA [[33.
Tema 4.2. Anroput™sl QyHKITHOHUPOBAHHS
cnyrHuka J133.

Tema 4.3. DTanbl BEINOIHEHUS LIEJIEBOU 3a0aUn
cnyTHUKoM /133.

IToaroroBka k TCKYIIEMY KOHTPOJIIO

Paznen 5. OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTBI
MKA.

Tema 5.1. Ananu3 koHCcTpyKumHu ciiytHuka /133
Ha npuMepe KoHcTpykTopa OpOukpadr.

Tema 5.2. @yHKIIMOHATBHBIE 0COOEHHOCTH
BBITIOJTHEHUS 1IEJI€BOM 3a7a4u cnyTHUKa J133.

16




Paznen 6. UmutanmmonHoe moaenupoBanue KA. 1 2
Pacuer sneprobananca Ha 60pTy

Tema 6.1 110 yucnenHoro moaenupoBanus SX-
Modeler

Paznen 7. COopka MakeTa CHyTHHKA C TIOMOIIBIO 10
KoHCTpykTOpa Opbukpadt

Tema 7.1 COopka Kopnyca U JaTYMKOB CITYTHHKA
Tema 7.2 Ilonynarypusle ucnbiTanuss MKA.
Penrenue nieseBoi 3agauu

Tema 7.3 OneHka CTOMMOCTH POEKTA

Paznen 8. [IpoBepka u nporpaMmMupoBaHUe 8
JnaTynkoB, cucteM MKA, nieneBoii amnmapaTypsl.
ABTOHOMHBIE UCIIBITAHMS TATYUKOB U CUCTEM
CITyTHHKA.

Tema 8.1 ABTOHOMHBIE UCIIBITAHUS TATYUKOB U
CHCTEM MaKeTa CITyTHHUKA

Tema 8.2 PazpaboTka mporpaMMHOTO K0Jia
ABTOHOMHBIX UCIBITAHUI

Tema 8.3 PazpaboTka mporpaMMHOTO KoJia
(YHKIMOHATIBHBIX UCTIBITAHUI

HUroro B cemectpe: 17 34 21

Hroro 17 34 0 0 21

IIpakTrueckass IOATNOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
oOy4JarlolMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIUMH,  CBSI3aHHBIX ¢ Oyayuieu
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLMOHHBIX 3aHATHI PUBEICHO B Tabaule 4.

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

Howmep

— HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 BBenenue B TUCHMILIMHY.

Hcropust nosiBIeHUs U pa3BUTUS KOMIIETEHINH “TIHXXeHepUst KOCMUYECKUX
cucrteM” . Texuuueckoe onucanue komrnereHuu. KoHkypcHoe 3ananue.
CogepxaHrie 1 0COOEHHOCTH KoMMeTeHIIMH. OCHOBHBIE 3TaIbl CTAHOBIICHUS
KOMIIETEHIIMH U Pa3BUTHE MaTepHaIbHO-TEXHUYECKOM 6a3bl Pacipenue
TEOPETUYECKHUX BOMPOCOB KOMITETEHIIUN B paMKaxX y4eOHOUW TUCIUIUINHBI.
Konnenmus 3ananus Ha JEMOHCTPAIIMOHHOM JK3aMeHeE.

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

3anauM, pelaeMble ¢ UCIOJIb30BAHUEM COBPEMEHHBIX KOCMHUYECKHMX aIlaparos.
PazButne kmacca manbix kocmudeckux ammapatoB (MKA). Ux mocromHcTBa 1M
Henoctatku. Knaccudpukanus MKA no HasHayeHuto. KommoHOBOuHBIE U
a’poauHamuyeckue cxembl MKA. MexnyHapoaHble cTaHAApThl U COBPEMEHHbBIE
iatdopmbl yHUBepcuTeTckux MKA.

O0630p  MHpOBBIX  HAyYHO-TIPOM3BOJCTBEHHBIX  ILIEHTPOB  KOCMHYECKOTO
npuOOPOCTPOCHUS. CoBpeMeHHbIE ~ MEXIyHapoJIHbIE  00pa3oBaTelbHbIC
IPOrpaMMbl IO  MCHOJB30BAHUIO.  MHUKpPO-  CIIyTHHUKOB.  YIIPaBJIEHUE
MHHOBAIIMOHHBIMHU IIpOIlecCaMi B KOCMHUYECKOM TnpubopocTpoenun. Kirouesbie




TEXHUUYECKHE MPoOIeMbl, TpeOyIolIre HEOTIOKHOro pemeHus. [Iporaos pa3sutus
COOTBETCTBYIOIIUX TEXHOJIOTUH.

Banaucruka nu nuHaMuka KocMuueckoro mojgera MKA.

bannuctuka n auHamuka kocmudeckoro nosera. CpencrBa gocraBku MKA  Ha
op6buty. CoBpeMEHHBbIE CHCTEMbl HAaBHUTallUd, YIPaBICHHUS JBUKCHHEM U
HaBeneHus pasHbix THIOB MKA. Tunossie opOutsl nogera MKA. Ocobennoctu
UX pacyera U obecriedyeHre TPAaeKTOPHOTO yIrpaBieHus. /[BurarenpHble yCTaHOBKU
Ha 6opty MKA.

VYmopasinenue newkeHueM MKA Ha opOuTe Kak JIMHAMHYECKOTO OOBEKTA.
MonenupoBaHue CHUCTEMBI YIIIOBOTO M OPOUTAILHOTO YIPABICHUS JIBH)KEHUEM
MKA Ha opbOute. OmpenerneHue mapameTpoOB OpPOHUTHI u obecrieyeHue
tpacktopHoro ynpasiaeHuss MKA. JIurarensubie yctanoBkH Ha 0opTy MKA.

OcHoOBHBIE 321241 AMCTAHIMOHHOI0 30HAMPOBAHUS 3eMJIU.

OcHoBHbIe 331aun cnyTHUKA J[33. Anroput™bl QyHKIMOHUPOBAaHUS cryTHHKaA J[33.
Anroputm (GYHKLIIMOHUPOBAHUS CHCTEMBI cTabMIIn3aLuy. AnroputMm
(YHKIIMOHUPOBAHUSI CHUCTEMbl OpUEHTalMH. AJIrOpUTM  (PYHKIMOHUPOBAHMUS
II0JIE3HON HArpy3Ku. OTallbl BBIIIOJIHEHUS LIEJIEBOM 3aa4u cnyTHUKOM J133.

OcHOBHBIC KOHCTPYKTHBHBIE djieMeHThl MKA

CoctaB U CTPyKTypa COBPEMEHHOTO KOCMUYECKOIo ammapara (CHCTeMbl
yIOpaBiICHUS, HSHEProCHAOKEHMsS, PACKPBITHS U  YIPaBJICHUS COJHEYHBIMU
OarapesMH M AaHTEHHAMH, CBS3M, OpHUEHTaUMU U crabunusauuu. [lone3nas
Harpyska). 3ajjauu CTpYKTYpPHOH M MapaMeTpUyYecKON ONTUMU3ALUU NPUOOPHOTO
obopynoBanuss MKA.

Oco0OeHHOCTH  HCHOJBb30BaHUS  MPOAYKLIUM  HHAYCTPUAJIBHOTO  HapTHEpa
KomrereHIMU- koMnanuu CryrHukc. CoctaB npubOOpHOTo 000pyI0BAHUS MAaKeTa
yuebHoro cnytHuka. MimuTanus nporiecca ynpapieHUs OpUEHTALUN CITyTHUKA 110
0JIHOM ocH (OcH IoJIBeca) MpH ero MoJieTe Mo KPyroBoil 9KBaTOpUaJIbHONW opOUTe.

Nmutanuonnoe moaeaupopanue MKA. Pacuer sneprodasianca na oopry
AHanu3 KOHCTpyKUuu cryTHuka J[33 Ha npuMepe koHCTpykTopa Opoukpadr.
Cucrema snepronutanus. bopToBoit kommnetorep. CucTemMa cTaOUIN3aIIHH.
Cucrema opuenrarun. Cructema noje3Hon Harpy3ku. OyHKIIMOHaAIBHBIE
0COOEHHOCTH BBITIOJIHEHHUS 11€JIeBOM 3a/1auu cinyTHuka J133.

CoOopka MakeTa CIIyTHHKA ¢ MIOMOIIbIO KOHCTPYKTOpa OpOukpadr

0630p KoHCTpYKTOpa «OpOukpadT», €ro BOZBMOXKHOCTH B y4eOHOM IPOIIECCE.
3anauu, pemaemsle B pouecce o0yuenus. [Ipumeps! peanuzanuu crabunuzanuu
Y OpUEHTAIMH MAJIOro KOCMHUYECKOI0 anmnapara Ha IpuMepe KOHCTPYKTopa
«OpOukpad1».

[Tporotunuposanue koHCTpyKMU MKA. PazpaboTka CTpyKTyphl U cOCTaBa
makeTa MKA ¢ momoipto KoHCTpyKTOpa “OpOukpadt”’. JleMoHcTpalus 3Tanos
paspabotku 3D- Mmonenn MukpocmyTHHKA. J[eMoHCTpamus cOOpKu MakeTa
MHUKPOCITYTHHKA.

Pa3zpaboTka criennaabHOTrO MPOrpaMMHOTO 00ecTieueHus 1l OOPTOBOTO
kommnbrorepa MKA. OcoOeHHOCTH 3a/1aui JUCTAaHIIMOHHOTO 30HIUPOBAHHUS
3emiu. O00OIIEHHBIN aNropuT™M y4eOHON MUCCUM MUKpOCcTTyTHHKA. OcoOeHHOCTH
pa3pabOTKU M OTJIAJAKH IPOrPAaMMHOT0 KOJIa.

IIpoBepka u nporpaMMHupoBaHHe 1ATYUKOB, cuctem MKA, nesiesoit
annapatrypbl. ABTOHOMHbIE HCIIBITAHUS TaTYMKOB U CHCTEM CIIYTHHKA.
OcobeHHOCTH 33191 JUCTAHIIMOHHOTO 30HANpPOBaHMs 3eMiu. OO0O0IIEHHBIHI
ITOPUTM y4eOHOUN MHUCCHHM MUKpOCTTYTHHKA. OCOOCHHOCTH pa3pabOoTKU U
OTJIQJIKU MPOrPAaMMHOI0 KOJa.

JleMOHCTpaust BRIOTHEHUST y4eOHON MUCCHH TUCTAHIIMOHHOTO 30HIUPOBAHUS
3eMJIU C UCTIOJb30BAaHNEM MAKeTa MUKPOCITYTHUKA U UMHTATOPA KOCMUYECKOI




cpensl “Teppa”.

9 CucreMbl HABUTallMH U ynipaBJjieHus aBu:kenneM MKA B rpynme.
Teopernueckne u npakTuueckue acnekTsl coopa MKA B rpynmy. OTHOCHTENbHAS
Hauraiusi MKA B rpymnme u HeoOxoaumoe npubopHoe ocHameHue. ObecneueHue
yIpaBJICHHUs] OTHOCUTEIbHBIM JBH>KeHHEM MKA B rpymre.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEICHBI B TAOJIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne

No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAN (gac) IIOJTOTOBKH, | TUCLIMII
(gac) JIMHBI

Cemectp 6

1 | 3D-npoexTupoBaHue | peuieHHe 10 10 5
JJIEMEHTOB CUTYallMOHHBIX 3a/1a4
KOHCTPYKLIUU
CIIyTHHUKA, MOJIEJIEH
JIOTIOJTHUTEIbHBIX
CUCTEM U YCTPOUCTB,
YCTAHABJIMBAIOIINXCS
Ha cyTHUK. 3D —
IIPOEKTUPOBAHUE
TOTOBOM MOJIEIN
CIIyTHUKA

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

3 | IIpoexktupoBanue pelieHne 4 4 5)
OOpTOBOI KaOENBbHOW | CUTYaI[MOHHBIX 3314
CEeTH C yKa3aHUEeM
HOMEpa U ITTMHBI
nuieida.
H3roroBneHue
pPa3bEMOB METOIOM
00XKMMKH.

4 Hamucanue xoga a1 | UMHUTALlMOHHbBIE 8 8 7
ABTOHOMHBIX 3aHATUS
HUCIBITAHUI aTYNKOB
KOHCTPYKTOpa
«Opb6ukpadty,
ABTOHOMHBIE
HACIIBITAHUS

5 COopka Mmozenu MMUTALUOHHBIE 8 8 8
masioro KA. 3aHATUA
Coenunenue
KaOeIbHOM ceTH,
KOHTPOBKA,
XOMYTOBKA.
Kontpons coopku
monenu KA




Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HaunmenoBanne 1abopaTopHbIX padboT

W3 aux Ne
TpynoemMKOCTh, | IPAaKTUYECKOU | pas3zeia
(dac) MOJTOTOBKH, | JHMCIIHI
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Bunsr caMocTosiTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmmua 7 — Bugsl caMocTosITenbHON PabOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
yac yac
1 2 3
N3yuenue TeopeTnyeckoro Marepuania 15 15
nucuuruHel (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KonTponbubie paboTel 3a04uHNKOB (KP3)
IToaroroBka kK MpoOMEXYyTOUHOU 4 4
atrecrauuu (I1A)
Bcero: 21 21

5. [lepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl O0yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJICKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TAOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

KommuecTso 3k3eMIuIsipoB B
MIudp/
bubnuorpapuyeckas ccpuika oubnmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)
629.7 laptotun M.A., MakapoB A.A., Ilepmok | 3




N 62 B.B., [TonsikoB C.JL Nuxenepus
KOCMUYECKHUX CHUCTEM. Y4eOHOoe Ioco0ue.
CII6, U3n-Bo I'VAII, 2021.-73 c.

629.76/ .78 | 'ymiun, B.H. OcHOBBI  ycTpoiicTBa | 5

98 KOCMHUYECKHX ammaparoB: Y4eOHUK IS
By30B./ B.H. I'ymun - M.: MammuHoctpoenue,
2003. - 272 c.

629.76/78 | Koznos, [I.1. KoncrpyupoBanue 1

K 65 ABTOMATUYECKUX KOCMUYECKUX aIIapaTos /

. W. Koznos, I'. I1. Aamakos, B. @.
ArapkoB u ap.- M.: Mammnoctpoenue, 1996.
—444 c.

629.76/78 | Hapumanos, I'.C. OCHOBBI T€OpHUH IOJIETA 3

075 Kocmuueckux anmnaparos / Hapumanos I'.C.,
Tuxonpaso M.K.. — M.: MammHocTpOoeHue,
1972. - 608 c.

629.7 MuxkpuH, E. A.  BopToBble KOMIUIEKCH | 5

M59 yIpaBJ€HUS KOCMUUYECKUMU anmnapataMu

U TPOSKTHUPOBAHHUE UX MIPOTPAMMHOTO
obecrieuenus : yuebHoe nmocodbue / E.

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

629.7 laprorun U.A., Makapo A.A., Ilepmoxk | 3
" 62 B.B., ITonskoB C.JL Nuxenepus

KOCMHYECKHUX CHUCTEM. YUeOHOe I0oCcoOue.
CII6, U3n-Bo I'YAIIL, 2021.-73 c.

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

198 KOCMMYECKMX  allaparoB: Y4EeOHMK JUIs
By30B./ B.H. I'ymun - M.: Mammnoctpoenue,
2003. - 272 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAalMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JTUCLHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «MHTepHeT»
URL anpec HaumenoBanue
http://xn----btb1bbcge2a.xn--plai/news AJsekcanap Makapos: «Kommnerenrus
«MHXeHepruss KOCMHUYECKHX CHCTEM» - 3TO
KOMILIEKCHBIH 3a/1en Ha Oymytiee»

[DJIEKTPOHHBII pecypc].

https://drive.google.com/drive/u/O/folders/1r | Texanueckoe onucaHne KOMIETEHINH
VNzcNO9PWRs_mp32QUkpb7MitOvrO-s | «HkeHepust KOCMUYECKUX CHCTEM).

http://www.orbicraft.sputnix.ru/doku.php Caiit omrcanusi paboThl KOHCTPYKTOPA CITyTHUKA
«OpOukpadr»

http://www.orbicraft.sputnix.ru/doku.php?i | Heo6xoaumoe I1O st paboThl ¢ KOHCTPYKTOPOM



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

d=software «Op6ukpadr»:

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

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTEeILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nCmoNIB3yeMoOro NporpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 0O€CIICUCHIS

Ne /1 HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX pu
OCYIIECTBICHHH 00pa30BaTeILHOIO MpoIiecca Mo AUCIHUITHHE

[lepeyeHbp WCMONB3yeMBIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CocraB MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW [T  OCYIIECTBICHHS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBiIeH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)
MynpTuMeauiiHas JEKIUOHHAS ayIUTOPHUS 32-03 (BM 67a)
CrnenuanusupoBaHHas adoparopust «MHxenepus 12-09 (BM 67a)

KOCMHUYECKUX CHCTEM)
Ha6op xonctpykropa “Opbukpadt” — 1 1mrT.

Nmurarop noxaseca — 1 mr.

Nmuratop Connua — 1 wr.

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

3 PannomonTaxknas Mactepckas ayn.505 (Mock.
[Tasnpubie cTanuu- 10 wmr. mp.,149B)
Kommiekt pyunoro nacrpymenTa — 10 mr.

Ha6op xonctpykropa “Opbukpadt” — 5 1mT.

HMuTaTop MarHuTHOrO 1oJisg 3eMJIu C MOABECOM (MarHUTHas
pamka) — | mr.

Nmurarop Connrua — 1 mr.

NmuraTtop 3emnu — 1 mr.

Kommpeccop ¢ asponiogsecom — 1 mr.

Paboune komnbroteps! (HoyTOyku) c nporpammamu
Solidworks, SX-Modeller, GroundControlX, OrbitControl -10



https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar
https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar

IIIT.

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTalN
10.1. CocTaB OIICHOYHBIX CPEACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[HH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

By npomexxyTo4HON aTTecTanuu [TepedyeHb OIICHOYHBIX CPEACTB
DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
3amauny;
TecTsl.

10.2. B kayecTBe KpUTEpPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI O0OYy4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeacHa B Tabumie 14. B TeueHne cemMecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETCHITHI

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMIIETCHITHIN
5-0ayuipHad MmIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepuar,

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— OMUPAsICh HAa 3HAHHWS OCHOBHOW W JIOMIOJIHUTEIBHOW JIUTEPaTYpHI,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIC TIOJIOKEHUS C MIPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIIUATM3UPOBAHHBIX MIOHIATHM.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaroluiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuai, TpaMOTHO U
M0 CYWIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHbIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOABLI B 00OOIICHHS;

— BJIAJICET CUCTEMOM CTIeIMAIM3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHUU 3HAHUH
HarpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIe MTOJI0KEHHUS,

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTUYHO BJaJIe€T CUCTEMOH CIENIMAIN3UPOBAHHBIX OHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTW MPOrpaMMHOIO

MaTepuana;

«HEYIOBJIECTBOPUTENILHOY» | — IOMTYCKAaeT  CYIIECTBEHHblE  OMMOKM U HETOYHOCTH  IpHU
«HE 3aUTCHO» paccMOTpeHHH pobJIeM B KOHKPETHOM HallpaBlICHUH;

— UCHBITHIBAECT TPYAHOCTH B IPAKTUUECKOM IIPUMEHEHUY 3HAHMI;

— HE MOKET apryMEHTHPOBATh HAYYHbIE IOJIOKECHMUSI,;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— He (hOpMYIHPYET BBIBOAOB U 000OIICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTEPUAIIBI.

Bomnpocsr (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Kon
[Iepeuens BompocoB (3a7a4) A SK3aMeHa UHIUKATOP
a
No BricoTa Koopaunar | Koopaunar | Koopaunar | Macmra6 || I1K-6.3.1
BapuaHT | opOMTHI HaJx | a oOpOUTHI | @ (oTorpa- | a HA3EMHOU | BpeMeH!U [IK-6.Y.1
a MMOBEPXHOCTh | HA MOMEHT | (pupyeMoro | CTaHIuH, [IK-6.B.1
10 3emin, Km | Hawana 00BEeKTa, rpaj Cucrema || IIK-6.B.2
BBHIMIOJTHEHH | Tpaj peabHOr
s MHCCHH, o
Ipan BpEMeHH/
cucTema
BPEMCHH
MOJIeIH-
pOBaHMSI
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) nis 3avera / qudd. 3aduera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera
\ No /it \ ITepedyens BonpocoB (3anav) myist 3adeta / nudd. 3auera \ Kon




WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyenp TeM [uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHHS
- KypCOBOI1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpumMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB Koz
WHAMKATOpa

1 [lepeuncnure TUIIBI KOCMUYECKHUX alIapaToB 10 HA3HAYEHHUIO. [IK-6.3.1

2 [TpuBenuTe kiaccuuKauo KOCMUYSCKUX anapaToB 110 Macce. [IK-6.VY.1

3 Kakwe cyI1iecTByroT KOMIOHOBOYHBIC U a3POJUHAMUYCCKHUE CXEMBI I1K-6.B.1
MKA. [1K-6.B.2

4 [lepeuncnure coBpeMeHHBIE TUIATGOPMBI YHIUBEpcuTeTCKX MKA.
YKaKuTe UX JOCTOMHCTBA M HEJIOCTATKH.

3) Kak ucnons3yercs Teopembl HploTOHA 0 rpaBUTalluy BHYTPU U BHE

OJTHOPOJIHOM cepbl P pacuyere OpOUTHI OJIETa CIYTHHUKA.

Hepe‘-H/ICJII/ITe OCHOBHBIC THIIbI Op6I/IT 110JICTa CIYTHUKOB.

[IpuBenTe 6 OCHOBHBIX TApaMETPOB OPOUTHI CITYTHHKA.

BriBenute popmyiny Ui pacyera nepBoil KOCMMYECKONW CKOPOCTH.

O || O

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

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

11 Kaxue npubops! Ha 0OpTy CITyTHHKA MO3BOJISIOT ONPEAETUTH €T0
ITPOCTPAHCTBEHHYIO OPUEHTALNIO?

12 Kaxkne BubI CHIIOBBIX YCTaHOBOK HcIonb3ytoTcss B MKA.Mx
JOCTOMHCTBA U HEJIOCTATKHU.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00y4eHus, IpeJICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIMN, COJIEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSIOK U MPOUEnypy
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallii O0yJaroIInXCcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIIUILTAHBI
(Huoice npusoosmces pekomenoayuu no cCOCMasieHuo 0aHHo2o pazoena)




11.1. Meroauueckue ykazaHus A OOy4aroIUXcs 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHe yueOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHMIO TIO TeME, 2 B OCBOCHHUH
(GyHAaMEHTaIbHBIX MpPOOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO I103HaHMS, HOBEHUIIMX
JOCTYIKEHUI HAaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yacTu 3HaHUs, €€ MpoOJeMbl, AaeT LEIbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3AHHBIX 3HAHUU, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENOJaBaTEIeM;

— pa3BuTHEe HOpPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATh TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIaioB U
UCIOJIb30BAaHUEM pA3aTOYHOIO MaTepuaja IpU TMPOBEJEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHUS OTJENIbHBIX TEMAaTHK MO JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuana:

— BBOJHAs 4aCTb — IIOKA3bIBACT [IEPEUEHb PACCMATPUBAEMBIX B JIEKIIUH BOIIPOCOB, UX
aKTyaJIbHOCTb JUIsl IPAKTUKK TPUOOPOCTPOEHUS, CBSI3b JIEKIIMOHHOTO MaTepuala ¢
IPEIBIAYIINM U TIOCIENYIOUIMM MaTepralaMu; AAeTCs NEPEUYEHb OCHOBHON U
JIOTIOTHUTEIbHON JIUTEPATYpPhI IO TEME, BKIIIOYas pyKOBOSAIINE JOKYMEHTHI;

— OCHOBHA$ 4acCThb — [10CJIEIOBATEIBHO ITOKA3bIBAIOTCS BBIHOCUMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOpPEeTUYECKHE MOJOKEHUS; TOKa3bIBAIOTCSI OCHOBHBIE pacyeTHbIE (POPMYJIbI;

— UTOroBas YaCTh — NOJIBOASITCS UTOTH 3aHATHUS, aKTyaIU3UPYIOTCsS Haubosee BaKHbIE
BOIPOCHI; OMPEeNAeTcsl TeMaThka Oy1yIIuX NPaKTUUECKUX 3aHATHI 110 TeMe; qaércs
3a/laHue Ha CaMOCTOSITEIbHYIO [TOATOTOBKY; IPOMU3BOJATCS OTBETHI HA BOIIPOCHI.

11.2. MeTtoauueckue yka3zaHUs sl OOydaroluXcs MO Y4YacTHIO B CEMHHAapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroaudueckue ykazaHus sl OOyYarOIIUXCS 10 MPOXOXKICHHIO MPAKTHIECKUX
3aHSITHH (eciu npedyCMompeno yueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOro
npoliecca, 3aKII0Yaroniascs B BBITOJTHEHUN 00YJaloUIMMHUCS 10T pYKOBOJICTBOM ITPEToiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOM
JUCLUTUTMHBL, TPUOOpETEeHNs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON JESITEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS ISl 00y4aromerocs SBISETCS MPUBUTHE 00yYarOIIMMCS
YMEHUH 1 HaBBIKOB MPAKTUYECKOH JIEATENbHOCTH 110 U3y4aeMOU JUCHUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHHe, pacIIUpeHHe M JeTalu3allisl 3HAHWHA TpH pEIIeHUH
KOHKPETHBIX 3a]1a4;



— Ppa3BUTHUC IIO3HABATCIIbHBIX CHOCO6HOCT€I>1, CaMOCTOATECIIBHOCTHU MBIIIJICHUA,
TBOPYECKOUN aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMHU H3y4YCHUs KOHKPETHOW yueOHOI
JYCIIUIIINHEL,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUYECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUM;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHusl.

TpeboBaHus K MPOBEACHUIO ITPAKTHUYECKUX 3aHATUHN

[TpakTryeckue 3aHATHUS IPOBOASATCS MOCIE YTEHUS JIGKIMH , JAIOIIUX TEOPETUUECKUE OCHOBBI

JUI UX BBINOJHEHUs . JlonycKaeTcs BBINOJIHEHUE TPAKTUYECKUX 3aHATUHU 10 IPOYTEHUS JCKIUH
C LEJbI0 00JIeryeHusl U3y4eHHs] TEOPETHUECKOro Marepuaja MpU HaJu4yuU OMMCaHUM padoT ,
BKJIIOYAIOIIUX HEOOXOAUMBbIE CBEIEHUS MM CChUIKM Ha KOHKPETHble y4yeOHble HU3JaHUs,
COJEpIKALIHE ITH CBEACHHUS.

B Xome mpakTUYECKUX 3aHATUH CTYICHTHI BEIyT HEOOXOIMMBIC 3aIIUCH , KOTOpbIe
mperojaBaTellb BIOpaBe NOTPeOOBaTh sl MpoBepkd. JlomyckaeTcs MO COTJIACOBAaHUIO C
IpernojaBareiieM MPEACTaBIATh OTYET O paboTe B 3JCKTPOHHOM BHJIC. B KOHIIE PAaKTHYECKOIO
3aHITHSI TIPEToaBaTellb OICHUBAET Pa0dOTy CTYICHTA IyTeM IPOBEPKH OTYEeTa U (WMJIU) €ro
3aIIUTHI (coOeceI0BaHms).

11.4. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIMOJHEHUIO J1a00paTOPHBIX
pabort (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

11.5. Metoauyeckue yka3zaHus JUisi OOYYArONIUXCS MO TMPOXOXKIACHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBINOIHEHUST KypCOBOU palOThI (eciu npedycmMompeno yueOHnviM HAAHOM NO
O0auHOU oucyuniuHe)

11.6. Meroauueckue ykazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSTEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJaroNIUiicsl BBIMOIHAET paboOTy MO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOMHEHHsSI CaMOCTOSTENbHOW paboThl, y oOyudaromerocss GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIONIMMH  CAMOCTOSTEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-MeTOAMYECKU MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromumxcs
1o 3a04HOU (hopme 0OydeHus).

11.7. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.



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

MeTop1 TeKYIIEero KOHTPOJIS BRIOUPAIOTCS IIPEIOIaBaTeIeM CaMOCTOSITEIbHO UCXOAS U3

cneuu(UKH AUCIUTIINHBI.

Bo3mokHbIE METOABI TEKYIIET0 KOHTPOJISI 00YYarOIMXCS:

—YCTHBIN ONPOC Ha 3aHATHAX;

—CUCTeMaTHYeCKasi IPOBEPKa BBIMOIHEHUS UHIUBUAYAIbHbBIX 3a/1aHUM;

—3alIuTa OT4ETOB 10 JabopaTOpHBIM padoTam;

—IpOBEJICHNE KOHTPOJIBHBIX padoT;

—TECTUPOBAHHE;

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

—KOHTPOJIb BBIMOJIHEHUS MHIUBHYaIbHOTO 33/1aHUS HA IPAKTUKY;

—KOHTPOJIb KypCOBOT'O IPOEKTUPOBAHHUS U BBIMOJIHEHUSI KYPCOBBIX paboT;

WHBIE BHUJIBI, OTIPEIEIIIEMbIE TIPEIOIaBATEIIeM.

B teuenue cemectpa oOyuaronuiicss opopmisieT OTYETHbIE MaTepHAIbl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBAaHMSIMA M METOJAaMH IIPOBEIEHHS TEKYIIErOo KOHTPOJIS, U

MpernoaaBaTeb OLIEHUBACT MPECTABICHHbBIE MaTEPHAIIBI.

11.8. [lpn mNOIBEACHUU WTOTOB TEKYIIETO KOHTPOJSI YCIEBAEMOCTH 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 KOMHGTGHHI/II‘/JI 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 PE3YyIbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
ce0s:

— D9K3aMeH — (opma OLIEHKH 3HaHUM, TOIYyYEHHBIX OOYYalIIUMCA B Ipoliecce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOSITENLHON paboOThl, CIOCOOHOCTH
HpI/IMCHSITB nux aJjd peHICHI/Iﬂ HpaKTHq€CKHX 3aga4. 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 JOKYMEHTAllMH, COJAEpKAIleM IPUMEpPHbIE OLEHOYHbIE MaTepHalbl,
pa3MeIIeHHBIM/ PEJICTABICHHBIM HIXKE:

MacnopTt koMIuiekTa oueHOYHO nokymMeHTanuu (KO/) Ne 1.1nm0 komnerenuuu Ne
R54 «AHxkeHepusi KOCMUYECKHX CHCTEM»

Kommnext ouenounoit nokymentauuu (KOJI) Ne 1.1 pa3spaboran B 1ensix opraHu3aluu u
IIPOBEJEHUS JEMOHCTPAlMOHHOTO d3k3aMeHa 1o komnereHuuu Ne RS54 «Mmxenepus
KOCMHUYECKHX CUCTEM» U paCCUUTaH Ha BBIIIOJIHEHUE 3aJJaHUI TPOIOJKUTENBHOCTHIO 4 Yaca.

KOZA Ne 1.1 m™oxer OBITh pPEKOMEHIOBaH ISl OLEHKM OCBOEHHMS OCHOBHBIX
npodeccuoHaNbHBIX ~ 00pa3oBaTeNbHBIX MPOrpaMM M HUX  YacTeil, JIOMOJHUTEIbHBIX
npoeCCHOHATIBHBIX MPOrpaMM U IMPOrpaMM HpoeCcCHOHATBHOTO OOydYeHHs, a TaKkKe Ha
COOTBETCTBUE YPOBHSAM KBAIU(DUKAIIH.

Ilepeuenp 3HaHUI, YyMEHUH, HaBBIKOB B COOTBETCTBMM co Creuudukaiuei craHuapra
komnereHiuu Ne RS54 «Umxenepuss xocmuueckux cucrem» (WorldSkills  Standards
Specifications, WSSS), npoBepsieMblif B paMKkax KOMIUIEKTa OIICHOYHOU JoKymMeHTanuu Ne 1.1
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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 AJ1s1 1eMOHCTPALMOHHOT0 YK3aMeHA 0 KOMILJIEKTY OLeHOYHO JoOKyMeHTaunu 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 atrecranuu: ['MA / [Ipomexyrounas KO/ 19 HOK net

Moay.u ¢ onucanuem pador

OO0mue TpeGOBaAHUA:

YyacTHHKaM Tpejuiaraetcs B KauyecTBE y4eOHOro 3aJaHUs MPOBECTH HMHUTALMOHHOE
MOJICIIMPOBAaHKE  Tpolecca MoJeTa MO OPOUTATBbHOW TPACKTOPHHM MaJlor0 KOCMHUYECKOTO
anmapara (MKA) - wuckycctBenHoro cmytHuka 3emiu (MC3), cmocoOHOro BBITOIHATH
pa3uYHbIE IETIeBBIC 3a/1a4H.

B nponecce nposenenus /D y4acTHUKH AOKHBI UCIOJIb30BaTh COOpPaHHBIN 3apaHee U
MOJTOTOBJICHHBIH K 3K3aMeHYy (yHKIHOHAIbHBIH MakeT MKA W mpoBecTH ¢ HUM OCHOBHBIC
MOJIYHATYPHBbIE HCIBITAHUS, BBIMOJIHUB HHXKEHEPHBIE pAacyeThl U TMPOBECTH HMUTALUOHHOE
mozaenupoBanne MKA. TlpumepoM (GyHKIIMOHATBHOTO MAaKeTa MOTYT CIYKHTb KOMITOHEHTHI,
BXOJSIIIME B cocTaB Habopa KOHCTpykTopa cnmyTHuka «OpouKpadT» (wnm anamorum) (puc.l).
Onucanue cra"gapTHoro Habopa kommoHeHT «OpouKpadt» (wim anmamorm) (puc. 2), us
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 «Opbukpadt» (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 CTEHJE MOIYHAaTypHOro MojaenupoBanus (puc. 3). BosamoxHoe 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
3emuu, umutarop CosHLa

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
(IIVIT) makcumanbHO OTMIEPAaTUBHO, T.€. B MAKCUMAJILHO KOPOTKOE BpeMs, KaK MOXHO OOJIBIIIETO
KOJIMYECTBA KAYE€CTBEHHBIX H300paKeHHWH 3aJaHHBIX reorpaguueckux olnacTeil B TeueHHUE
aKTHBHOTO CpOKa cyimiecTBoBaHusl KA, mpu 3TOM CHYTHHUK JODKEH MAaKCHMAaJIbHO BBIMTOJHUTH
MOCTaBIIiEHHBbIC Tepel HUM 3aJayd. Takke YYaCTHUKH BBHIMOJHSIIOT MPOrpaMMHUPOBaHUE
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 TpoIlecca BBHIMOMHEHHs 3afaHusd. Eciau yuacTHuk /IO 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
UCITOJIb30BaTh JOMOJHHUTENbHYI0 HH(POpPMALMI0O W JaHHble, yKa3zaHHble B [IpuioxeHusx K
3ananuio /3. OneHka Takke MpOUCXOIUT IO Pe3ysibTaTaM BBIIOIHEHUS MOYJIS.

Ilepen BbIMOMHEHMEM 3aJaHMA HEOOXOAMMO BBIOJHUTH IJIAHUPOBAHHE  BCEX
IPOM3BOJMMBIX BHUJIOB PabOT, pacyeTOB, BBIUMCIEHUH. YUAaCTHUK JOJKEH MPOAyMaTh OOLIYIO
KOHIICTIIUIO paboTHl, MPUMEPHOE BPEMs Ha BBIMOJIHEHUE MOJYJIS, ONPEACTUTh OTBETCTBEHHOTO
32 €ro BBINOJIHEHUE, PACHPENEIUTh OOA3aHHOCTU M POJM O TPYAOBBIM (DYHKUUSAM BHYTPHU
IpyHIbl U 10 AHSIM, O YEM clielaTh COOTBETCTBYMoUME 3anucu B [Ipunoxenun Nel utoroBoro
oTyera:

HeoOxonumass wuH(popMamusi, AOKYMEHTAllMss MW IPOrpaMMbl, HEOOXOAMMBIE IS
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). OOpaseny u MOJHBIA IepedyeHb COAEPKUMOIO 3TOM MalKH IMPEeJOCTaBIIETCS B
MOJTOTOBUTEIILHBIN JICHb.

Jlisi coxpaHeHHsl BCEX PE3yJbTaToB pabOThl HAa pabodyeM CTOJIe KOMIbIOTEpa KaXKIAOro
y4aCcTHUKA CO3/Ia€TCsl Iallka C Ha3BaHMEM Ha aHIVIMHCKOM si3bike 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 wuroroBoro ordera 3amojiHSETCs 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 KaXK/IOMY 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 110 umciaennoro wmojenupoBanus SX-Modeller onenuBaet
HUKJIOTpaMMy paboThl CHOYyTHHKA Ha OpOWUTE C Yy4YeTOM IIOJYyYEHHBIX MCXOJHBIX JaHHBIX.
(https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar),

Ucxonnrpie nanneie B [Ipmnoxenne Ne 2 «3amanue mis [10 uucneHHOTO MOAETUPOBAHUS
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 opouTsl 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  CHUCTEMBl OpHEHTAllMM M CTaOMJIM3aLUM,
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 MOJEIUpOBaHHE pPabOThbl MarHUTHOU
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
JUINTENIHOCTEH Mex 1y paboToil KaTyliek ¥ U3MEPeHUIMU 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 BBINONIHUTH pacyeT sHeproOanaHca Ha OOPTY, YUUTHIBas
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», BHectu pe3ynbraTsl B OBC (OrbitControl) (unu ananorn). Ilo pesynpratam
BBITTOJIHEHHUS] YUCIIEHHOTO MOJIEIMPOBaHMs B IpOrpaMMe KOMaH/Aa OILIEHHWBAET CIeNyHoIue
napaMmeTpabl:

1. ITapametps! 3D Buzyanuzanuu CryTHUKA:

CoBniajieHre OMOPHBIX MAPKEPOB OCEH CBS3AaHHOW CHCTEMBI KOOPAWHAT W OMOPHOW CHCTEMBI
KOOpJMHAT.
Cucrema crabunmszanuu paboTtaeT cornacHo anroputMmy B SX-Modeler (wnu ananorn)
Cucrema opueHTanuu padboTaer coriacHo anroputmy B SX-Modeler (v ananorn)
[Tonesnast Harpy3ka paboTaet coriacHo anroputmy B SX-Modeler (wm ananoru)
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
BBIKJTIOUEHHS [IepeIaTuiKa [IPY IMPOX0XKICHUH 30HbI ITepeaadn, KOJIMYECTBO CEaHCOB CBSI3H;
KonmyecTBO 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: PazpaGoTka nporpaMMHOro odecrneyeHusi 1jsi 60pToOBOro 000py10BaHUsA
MKA. IToayHaTypHbIe HCNIBITAHUS (PyHKIHMOHAJBLHOrO Mmakera MKA.

YYyacTHHK TIpH BBINOJHEHUH 3TOTO MOXYJS JIOJDKEH pa3paboTarh NporpaMMHOE
obecneuenue (I10), obecneunBaroniee cnakxeHHYI0 pabOTy KOMIOHEHTOB MUKpOCHyTHUKA. OH
pa3bupaercsi ¢ BBIOOPOM si3bIka mporpamMmupoBanus — Python wnum C (ans 370l Bo3pacTHOM
TPYIIBI), apXUTEKTYpol OOpPTOBOTO MPOTPAMMHOTO OOECIeUYeHus, Cpefaol pa3paboTKH,
croco0oM cOOpKH, MPOIIUBKH, OTIAAKH OOPTOBOrO MporpaMMHoro odecrneyenus. Heobxoaumo
BBITTOJIHUTH CJIETYIOIINE BHIIBI PAOOT:

CocrtaBuTh 0011 aITOpUTM 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 pabOTHl TMOJIE3HON 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» (unu 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 xoMmbeiotrepa u BHeCTH JaHHble B [Ipunoxenue Nel urorosoro
oTyeTa.

Puc. 8. Oxno nporpammsl L[YII (GroundControlX (vnu ananoru)) u obpaser mpoBepKu
Maruurometpa
[Ipu mpoBeneHUHM aBTOHOMHBIX HCIBITAHUNA Kamephl MOJIE3HOW Harpy3ku I00UTbcs Haubolee
YEeTKHUX MOKa3zaTene pe3KoCTH U (POKYCUPOBKH (MCCIIETYETCs C TOMOIIBIO 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 (mnu aHaaorn)
[Tpunoxenne 3 [lepeuens nHpopMauu, XpaHsIleiics B nanke A1 y4acTHUKOB /19D
[Tpunoxxenne 4 Cniucok peKOMEHyEeMbIX ITPOrpaMM U CaiiToB
Oco0ble yci10Bus NpoBegeHusi JleMOHCTPAlIMOHHOI0 IK3aMeHa 110
cranaapram Bopaackuiic Poccusi B qucTaHIIMOHHOM (hopMaTe

Hacrosimmme  ycnmoBus — onpeAensrOT — NOPAJOK — OpraHu3alid W IPOBEICHHS
JIEMOHCTPAIIMOHHOTO 3K3aMeHa 1o KoMreTeHInu Ne R54 «HxkeHepusi KOCMUYECKUX CUCTEM» B
COOTBETCTBUHU C KOMIUIEKTOM olleHouHOW nokymeHTtanmu (KOJ) Ne 1.1 B nucTraHIIMOHHOM
dbopmare paboTHl BO BpeMs dK3aMeHa.

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

YcaoBus BUACOTPAHCIAS UM TpeOyetcst 2 KaMmepsI 1Sl KaKI0T0 yJ4aCTHUKA:

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

IK3aMEeHa KaMmepa, pa3MelleHHasl 10331 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
padoTsl Ha /1D, BKIIIOYan
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 J0KHA OBITH YCTAHOBIJIEHA 03311 YUaCTHUKA).

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

3. B ciyqae obHapyskeHust UCIIOIB30BaHUS cMapT(hOHa, C IENbI0 IOMAIIHEH 3ar0TOBKU
BUJIeO(parMeHTa, UCIOIb30BaHUs MH(OpPMAIIMK U3 UHTEPHETA, 3BOHKA, OOHYJIUTh KPUTEPHUH T10
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 BbINOJTHEHHS CIYTHUKOM 33a4H M0 ChbeMKe 3aJaHHOT0
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 MoienupoBanus: 3D-BuI CIIyTHUKA C OTIOPHOHN U
CBSI3aHHOM CUCTEMaMHU KOOPJIUHAT.




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

4, XapaKTepUCTUKH OPOUTHI:

5. HasBanue 1 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. Kaprunka: Print Screen: Pe3ynbTar YHCICHHOTO MOJCIHPOBAHHS IHKIOIPAMMBI PaOOTHI
CUCTEMBI HepronuTanus (rpaguxu — 3 mr.)

11. MakcuMaibHbIN ypOBEHb pa3psia aKKyMyJIsiTopa Ha BUTKE:
BoiBoabl: Cucrema sHepronuTaHusi odecriednBaeT padOTy CIIyTHHKA MO LMKJIOrpaMMe, MpHU
3TOM YpOBEHb pa3psAfa aKKyMyJIsITopa HE IpEeBbIIIAeT %




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 HauaJia Moae/IMPOBaHUs,
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

HIupora

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 ynpaBiieHHs 0JIe3HON HATPY3KOH 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
Hyraums, 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

ATTecTanMOHHBIE OIEHKH IO (DaKyJIbTaTHBHBIM TUCIMILIMHAM BHOCSTCS B 3a4ETHYIO
KHUXKKY, BeZIOMOCTh, yueOHyto kaptouky, AVC I'VAII u, no cornacoBanuto ¢ o0yyaromumcs, B
MPWIOKEHUE K JOKYMEHTY O BbICIIIEM 00pa30BaHUU U O KBAJTU(UKALINH.

[Tocne npoxoxaeHus: MPOMEKYyTOUHON aTTecTallui 00yJaromuiics 00s13aH Npea0CTaBUTh
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 NMPHKa3a O MepeBojie 00yJaroLINXCs ¢ 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




