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AHHOTaUs

Hucuumnuna «/HXeHepuss KOCMHUYECKHUX CHCTEM» BXOAMT B 00pa30BaTeiIbHYIO
pOrpaMMy BBICIIETO 00pa3oBaHUsl — MpOrpaMMy OakajgaBpHara MO HANPABICHUIO MOITOTOBKHU/
CIEeLMATbHOCTH 12.03.01 «[IpubopocTpoeHue» HanpaBJIeHHOCTH/CIICIIMATH3aIN
«ABHWAIIMOHHBIC TPUOOPHI M HW3MEPUTEIHHO-BBIYUCIUTEILHBIE KOMIUICKCHD». JlucruruimHa
peanmmu3yetcs kadempoit «Nel 1».

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICTYIOIIMX KOMIIETCHITHIA:

[TIK-7 «MHXxeHepus 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 YCIIEBAEMOCTH, MPOMEKYTOUHas aTTecTanus B popme sk3ameHa (7 cemectp).

OO0mas TpPyAOEMKOCTh OCBOCHHUSI JUCIHUIUIMHBI COCTaBiIAeT 3 3adeTHble eauHuibl, 108
4acoB.

SI3pIK 00yUYeHUs O JUCIHMILTUHE 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 OIT 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-7.3.1 3HaTh OAUIMCTUKY U JTUHAMUKY
KOCMHYECKOTO I10JIETa MAJIOr0 KOCMUYECKOTO
anmnapara (MKA), apXuTeKTypy U alrOPUTMBI
palboThI CUCTEM HaBUTALUH U YIIPABICHUS
JBHKEHHEM, 00ecriedeHre JUCTAaHIIMOHHOTO
3oHaAupoBanus 3emnu (/133), MeTo1bl MpOBEAEHUS
UCIBITAaHUH, MPOEKTUPOBAHUS MOJE3HBIX HATPY30K
U CITy’EeOHBIX CUCTEM KOCMHUYECKUX anapaTos,
TTK-7 Wrokeepis TEOPHIO HAJEKHOCTH
[TpodeccronanbHbIE KOCMITUCCKIX ITIK-7.Y.1 ymeTh NpoBONUTH KOMIIBIOTEPHOE
KOMIIETEHIIUU CHCTEM MOJIEJINPOBAHUE TPACKTOPHOIO ABHKEeHUsI MKA
Ha OpOUTE KaK TUHAMUYECKOTO 00BEKTa,
MIOATOTABINBATh PAallMOHAIbHBIE pacuéTHbIe 3D-
MO/JIENIN U3EIIHH, BBITOIHATH COOPOUHBIE U
MOHTaKHBIE YePTEXKH U crienu(puKalnu,
paspabaTbIBaTh NPUHIUIHAIBHBIE SJIEKTPUUECKUE
CXEMBbI, HCTI0JIb30BaTh HHTEPIPETUPYIOIIHNH SI3BbIK
Python u C/C++
[1K-7.B.1 Bnagets HaBbIKamMu padboTel B CAIIP
SolidWorks (SW), 6a30BbIMH YMEHHUSIMU PaOOTHI C
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NAasUIbHOTO U KOHTPOJIbHO-U3MEPUTEIHHOTO
000pyI0BaHUsl, BEIYUCITUTEITLHON TEXHUKH,
HEOOXOIUMBIX HHCTPYMEHTOB

I1K-7.B.2 BnameTs OOIMMH IIOHATHIMU 00
SPrOHOMHKE TP COOPKE M IKCIUTyaTallH
W3JIeNHsI, HABBIKAMU Pa3pabOTKH U
UMUTAI[MOHHOTO MOJICIIMPOBAHUS OOPTOBBIX
cucteM MKA ¢ ncnonb30BaHueM
BBIYHCIUTEILHON TEXHUKH, BBITIOJIHEHHS

pa3paboTKu CHEeHaTIbHOTO MPOrPaMMHOIO

KaOeIbHOW CeTH, TAaliKu pa3beMOB, JKI'yTOBKH
Kabeiei

KOMITIOHOBKH O0pTOBOr0 060pynoBanus MKA,

JeTalsIMU U cOOpKaMu; HaBbIKAMH HUCIIOJIb30BAHUS
obopymoBanus 11 cOOpKU U ucbiTaHil MKA,

obecnieuenus (CITO) ans 60pTOBOro KOMIBIOTEPA,
pa3pabOTKH, M3TOTOBJICHUS, TPOBEPKH OOPTOBOM

2. Mecro nucuuminHbl B cTpykType OI1

Jucturnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
[P U3YYCHHUH CIEIYIOMINX AUCIUTLINH:

«KomnbploTepHbIE TEXHOJIOTUU B IPUOOPOCTPOCHUN

«CXeMOTEXHUKA

«Maremarrka. MaTeMaTHdecKuii aHaInu3)

«mkenepHas rpadukay

«ABUANMOHHBIE MPUOOPHI U U3MEPUTETHHO-BBIUNCIUTEIHHBIE KOMILIEKChDY
«OCHOBBI U3MEPUTEIILHON TEXHUKI

«HanexxHoCTh M TeXHUYECKas TUarHOCTHKAY

«OCHOBBI IPOEKTUPOBAHUS U3MEPUTEIbHO-BBIYUCIUTENbHBIX KOMIUIEKCOBY

3HaHMs, TIOJyYEHHBIE IIPU M3YYEHMM Marepuaja JaHHOM JUCUUIUIMHBI, HMEIOT
CaMOCTOSTENIBHOE 3HAYECHHE, TaK U UCIOJIB3YIOTCS IPU U3YUYEHUH IPYIUX TACLIMILIAH:

«Opranu3zanus ooMeHa nHpopMaren»

«Metozps! IM(ppoBOI 00paObOTKN U3MEPUTETHHON HH(DOPMALTUI
«Cucrembl CTAOMIIN3ALUHN, OPUCHTALIUN U HABUT AL

«CucreMbl aBTOMaTHYECKOTO YITPABIICHHS JIETaTENIbHBIX alapaToBy
«KommuiekcnpoBanue nHPOPMAITMOHHO-H3MEPUTEIBHBIX YCTPOHCTBY
«IndpoBbie BHIYUCIUTENBHBIE YCTPOICTBA U MUKPOIIPOIIECCOPHI»

((HpOCKTHpOBaHI/IC CUCTCM KOHTPOJIAL U IUATHOCTUKH)

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI

KakK

I[aHHLIC 00 06II_ICM o0BeMe JAUCHUIIIIMHBI, TPYAOCMKOCTU OTHACJIIBHBIX BUIOB yqeGHoﬁ

paboTHI IO TUCHHUIUIUHE (M pacTpeneseHne TOW TPYA0EMKOCTH 10 CEMECTpaM) MPEACTABICHBI B

Tadimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpymoeMKoCTb 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Obwasn mpyooemKocmo oucyunaunwt, | 3/108 3/ 108
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3E/ (uac)

H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIJIE:

nexuun (JI), (gac) 17 17

npaktudeckue/cemunapckue 3ansrus  (113), 17 17

(gac)

naboparopusie padbotsl (JIP), (dac)

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

9K3aMeH, (4Jac) 36 36
Camocmosamenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoi ammecmayuu: 3ader, s, s,

mudd. 3ager, sxk3amen (3ager, Audd. 3au, IKk3.)

4, ConepmaHI/Ie JAUCHUITIIMHBI

4.1. Pacnpepnenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiiaM U BUAaM 3aHATHMN.

Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pazgenpl, TeMbI JUCITUTIIMHEI

Jlekun
(dac)

I13 (C3)
(dac)

JIP
(gac)

KIT
(dac)

CPC
(gac)

Cemectp 7

Pa3znen 1. BBenenue B qucuuIimyy

2

Pa3nen 2. Manble KOCMUYECKHE aIlaparhbl
(MKA). Knaccudukanus u o61actu IpUMEHEHUS.
Tema 2.1. Knaccudpukanus MKA o
Ha3HAa4YEeHMIO.

Tema 2.2. KOMIIOHOBOUYHBIE U a3POANHAMHUYECKHE
cxembl MKA.

Tema 2.3. CoBpeMeHHbIE MIaT(HOPMBI
yHuBepcurercknx MKA.

4

Paznen 3. bamnuctuka u [uHaMuKa
KocMHueckoro mojiera MKA.

Tema 3.1. Tunosslie opoutsl nonera MKA.
Omnpenenenue napameTpoB OpOUTHl U
obecrnieueHne TpaeKTopHoro ynpasieruss MKA
Tema 3.2. Cpeactsa gocraBku MKA Ha opOuty.
CoBpeMeHHbIE CUCTEMbI HABUTAIIUH, YIIPABICHUS
JIBUKEHUEM M HaBEJICEHUS pa3HbIX TUIIOB MKA.
JIBurarenpHblie ycTaHOBKH Ha 60pTy MKA.

Paznen 4. OcHOBHBIE 3aJaUH JUCTAHIIMOHHOTO
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.

[ToaroroBka K TEKyIeMy KOHTPOJIIO




Paznen 5. OCHOBHBIC KOHCTPYKTHBHBIC DJIEMEHTHI 8 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 6
Pacuer sneprobananca Ha 60pty

Tema 6.1 110 yucnenHoro moaenupoBanus SX-
Modeler

Paznen 7. COopka MakeTa CHyTHHKA C TIOMOIIIBIO 5
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. [IpoBepka u nporpaMmMupoBaHKUe 4 4
naT4nukoB, cucteM MKA, nieneBoii amnmapaTypsl.
ABTOHOMHBIE UCIIBITAHUS JATYHKOB U CHCTEM
CITyTHHKA.

Tema 8.1 ABTOHOMHBIC UCIIBITAHHS TaTYUKOB U
CHCTEM MaKeTa CITyTHHUKA

Tewma 8.2 Pa3paboTka mporpaMmMHOTO Koja
aBTOHOMHBIX UCHBITAHUI

Tema 8.3 Pa3paboTka mporpaMmMHOTO Koja

(G YHKIMOHATBHBIX UCTIBITAHUN

HUroro B cemectpe: 17 17 38

Hroro 17 17 0 0 38

IIpakThueckass IOATNOTOBKA  3aKIIOYAETCAs B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarlolUMuUCs  OINpENEeJIeHHbIX  TPYAOBBIX  (YHKIUMH,  CBSI3aHHBIX ¢  Oyayuieu
npodecCHOHATIBHOMN 1€ 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 conepxkanue pas3iesioB 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 PA3BUTHE MaTepUATbHO-TEXHUYECKOM 0a3pl Pacmmpenue
TEOPETUYECKUX BOMPOCOB KOMIIETEHIIUN B paMKaxX Y4eOHOUW TUCIUIUINHBI.
Konnenuus 3a1anust Ha JEMOHCTPAIIMOHHOM HK3aMEHE.

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

3amauM, pelaeMble ¢ UCIOJIB30BAHMEM COBPEMEHHBIX KOCMHUYECKHMX aIlaparos.
PazButne kmacca manbix kocmuueckux ammapatoB (MKA). Ux mocromHcTBa M
HepoctaTku. Krnaccudukamuss MKA 1o HaszHaueHuto. KOMIIOHOBOYHBIE U
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aspoanHamuueckue cxeMbl MKA. MexayHapoaHble CTaHIAapThl U COBPEMEHHbIE
iatdopmbl yHUBepcuTeTckux MKA.

O030p  MHPOBBIX  HAYyYHO-TIPOM3BOJACTBEHHBIX  ILIEHTPOB  KOCMHYECKOTO
puOOpPOCTPOECHHUS. CoBpeMeHHBIE ~ MEXIyHapoJIHBIE  00pa3oBaTelbHbIC
OporpaMMbl 1O HCHOJB30BAHUIO.  MHUKpPO-  CIIyTHHUKOB.  YIIpaBlieHUE
MHHOBAIIMOHHBIMHU IPOIIECCAaMU B KOCMHUYECKOM TNpubopocTpoeHun. Kirouebie
TEXHUUYECKHE MPoOIeMbl, TpeOyIoIIre HEOTIOKHOro pemeHus. [Ipornos pa3sutus
COOTBCTCTBYIOIIHUX TCXHOJIOT .

Banaucruka nu nuHaMuka KocMuueckoro mojgera MKA.

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

Vnpasnenue papwxeHneM MKA Ha opOure Kak JIMHAMHYECKOTO OOBEKTa.
MonenupoBaHie CHCTEMBI YIJIOBOIO M OpPOMTAILHOTO YIPABICHHS JBIKEHHEM
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. Anroputmel pyHKIIMOHUpOBaHUS ciiyTHUKa [133.
Anroputm (GYHKLIMOHMPOBAHUS CHCTEMBI cTabuu3anuu. Anroputm
(YHKIMOHUPOBAHUS CHCTEMBl OpPHEHTAlMH. AJTOPUTM  (PYHKIIMOHUPOBAHHS
I10JIE3HON HArpy3Ku. OTallbl BHIITIOJIHEHUS LIEJIEBOM 3a1a4u ciiyTHUKoM 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). 3ajaun CTPyKTYpHOH M MapaMeTpUyYecKOl ONTUMU3ALUU MPHUOOPHOTO
obopynosanust MKA.

OcoOeHHOCTH  HCMOJB30BAaHUS  MPOAYKIUM  HHAYCTPUAJIBHOTO  HapTHEpa
KomreTeHIMU- koMnanuu CryrHukce. CoctaB mpuOOpHOTO 000pyI0BAHUS MAaKeTa
yuebHoro cnytHuka. MmuTanus nporecca ynpaBieHUs OpUEHTalUi CIIyTHUKA 110
0JIHOM ocH (OcH IoJIBeca) MpH ero MoJieTe Mo KpyroBoil 9KBaTOpUaJIbHONW opOUTE.

Nmuranuonnoe moaeaupopanue MKA. Pacuer sHepro6asianca na oopry
AHanu3 KOHCTpyKLuU cryTHUKa J[33 Ha npumepe KoHCTpykTopa OpOukpadr.
Cuctema snepronutanus. bopToBoit kommnetorep. CuctemMa cTaOUIU3AIIHH.
Cucrema opuenraiuu. Cructema nojae3sHon Harpy3ku. OyHKIIMOHAIBHBIE
0COOEHHOCTH BBITIOJTHEHHUS 11€JIeBOM 3a/1auu cnyTHHuKa J133.

CoOopka MakeTa CIIyTHHKA ¢ IOMOIIbIO KOHCTPYKTOpa OpOukpadrt

00630p KoHCTpYKTOpa «OpbukpadT», €ro BOZMONKHOCTH B Y4EOHOM IMPOIIECCE.
3anauu, pemaemsle B porecce o0yuenus. [Ipumeps! peanuzanuu ctabunmuzanuu
¥ OpPHEHTAIIMX MaJIOTO KOCMHYECKOTO afiapara Ha MpuMepe KOHCTPYKTOpa
«OpOukpadT».

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

Pa3zpaboTka criennasbHOTrO MPOrpaMMHOT0 00ecTIeueHUsI i1t OOPTOBOTO
kommnbrorepa MKA. OcobeHHOCTH 3a/1a41 AUCTAaHIIMOHHOTO 30HIUPOBAHHUS
3emun. O00OIIIEHHBIN ANTOPUTM YUEeOHOM MUCCHH MUKpOCcTTyTHHKA. OCOOEHHOCTH
pa3pabOTKU M OTJIAJAKH IPOrPAMMHOTO KOJIa.

IIpoBepka u nporpaMMupoBaHue 1aT4uKkoB, cucteMm MKA, neneBoii
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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 HAaBUTallMK U ynipaBJjieHus aBu:xkenneM 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. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEICHBI B TAOJIHIIE 5.

Tabmuna 5 — [IpakTuyeckne 3aHATHS U UX TPYJOEMKOCTb

W3 aux Ne

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

Cemectp 7

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

2 | Pa3paboTka pelieHne 2 2 5
TEXHOJIOTUIECKOM CUTYaIIMOHHBIX 3371249
KapThl COOPKHU.

3 | [IpoexktupoBanme perieHne 2 2 5)
O0pTOBOI KaOENBbHOM | CUTYaIlMOHHBIX 3314
CEeTH C yKa3aHUEM
HOMEpa U ITTMHBI
nuteida.
H3roroBneHue
pa3beMOB METOIOM
00XKMMKH.

4 Hanmcanwne xoma a1 | MMUTAIIMOHHEBIE 4 4 7
aBTOHOMHBIX 3aHATUS
HUCIIBITAHUHN TaTYNKOB
KOHCTpPYKTOpa
«Opbukpadry,
ABTOHOMHBIE
HCIIBITAHUS

5 COopka Mmozenu AMUTAIMOHHEIE 4 4 8
masioro KA. 3aHATHS




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

Bcero 17

4.4. JlabopaTtopHble 3aHATUS
Tembl 1ab0OpaTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IPUBEICHBI B Ta0muIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

U3 mux 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 caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 7,
Bua camocrositensHOM paboTh

qac qac
1 2 3
H3y4yeHne TeOpeTHUECKOro MaTepuana 30 30

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: 38 38

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIEHON PaboThl 00yYaromuXcs Mo JUCHUIUTHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXcsl yKa3aHbl B
I.11. pa3aenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
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[lepeuyeHb neUaTHBIX U SJEKTPOHHBIX YUeOHBIX U3/IaHUH MpHUBeIeH B TadmuIe 8.
Ta6mmia 8— [lepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX HU3JaHUN

KomrgecTso OK3EMILLIPOB B

Hlucp/ bubnuorpapuyeckas ccpuika oubnmoTexe
URL aapec
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
629.7 laprorun U.A., Makapo A.A., Ilepmrok | 3
N 62 B.B., [TonsikoB C.JL Nuxenepus

KOCMHUYECKAX CHCTEM. YueOHOE T1ocoOue.
CII6, U3n-Bo I'VAII, 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'. [1. 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 KOMIUIEKCH | 5

M59 yIpaBJI€HUsI KOCMUUYECKUMHU arnmnapaTaMu

U TPOSKTHUPOBAHHUE UX MPOTPAMMHOTO
obecrnieuenus : yueOHoe mocoodbue / E.

A. MuxpuH. - M. : U3n-80o MI'TY um. H.
9. baymana, 2003. - 333 ¢

7. TlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLlMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLHUILINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «MHTepHeT»
URL anpec HaumenoBanue
http://www.orbicraft.sputnix.ru/doku.php Caiit onrcanusi pabOThl KOHCTPYKTOPA CITYyTHUKA
«OpOukpadt»

http://www.orbicraft.sputnix.ru/doku.php?i | Heooxoaumoe I1O st paboThl ¢ KOHCTPYKTOPOM
d=software «OpoukpadT»:

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbpHOTO MpoIiecca Mo TUCITUTUIUHE.
[TepedyeHs ucmoyb3yeMoro mporpaMMHOT0 ooecriedeHus peacrasieH B Tadmuiie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIieYeHUS
11



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

Ne /1 HanmenoBanue

Crieninanu3upoBaHHOE MMPOTrPAMMHOE oOecTieueHue (1o BEIOOPY)

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMAMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKast Oa3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW JJIsi  OCYIISCTBIICHUS
00pa30oBaTeILHOTO MpoIiecca 10 AUCIUILTUHE, TPECTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 32-03 (bM 67a)
CrnenmanusupoBanHas aboparopust «MHxeHnepus 12-09 (BM 67a)

KOCMHYECKUX CUCTEM»
Ha6op xonctpykropa “Opbukpadt” — 1 mrT.

WmuTarop noaseca — 1 wmT.

NmuraTtop Conuua — 1 mr.

Paboune kommnbroTepsl ¢ mporpamMamu Solidworks, SX-
Modeller, GroundControlX, OrbitControl -4 .

3 PannomonTaxunas macrepckas ayn.505 (Mock.
[Tasmeubie cTanuu- 10 mr. mp.,149B)
KomruiekT pyunoro uacrpymenTa — 10 mr.

Ha6op xonctpykTopa “Opbukpadt” — 5 miT.

HimuTaTtop MarHUTHOTO 10JIst 3€MJIM C MOABECOM (MarHUTHas
pamka) — 1 mrT.

Nmuratop Connua — 1 wmr.

WmuraTop 3emnu — 1 mr.

Kommpeccop ¢ asponiogsecom — 1 mr.

Pa6oune xomnbroteps! (HoyrOyku) c mporpammamu
Solidworks, SX-Modeller, GroundControlX, OrbitControl -10

IT.

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIHH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJI NPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTaIlluu

Bua npomexyTouyHo# arTectauu [lepedyeHb O1IEHOUHBIX CPEACTB
OK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
DK3aMEHAIIMOHHBIC OUIICTHI,
3amaun;
TecThl.
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10.2. B kauecTBe KpUTEpPHUEB OICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMIA OO0y4YaIoNIMMUCS TMPUMEHSCTCS S5-0auThbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJABHO-PEUTHHTOBOM  CHUCTEMbl  YHHUBEPCUTETa,  IpaBHUIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHsI CQOPMUPOBAHHOCTH KOMITETSHITHIA

OI11eHKa KOMITETEHIUN

XapakTeprucTrka c()OPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayuipHad IIKaIa PAKTep (op

OO0yyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIA MaTepUal;

— YBEPEHHO, JIOTUYHO, MTOCJIEIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON IUTEPaTyphl,
«OTJIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC TMOJOXKECHHS C MPAKTUYECKON
«3a4TEHO» JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET M AprYMEHTHUPYET BbIBUTaEMbIE UM UJIEH;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— CBOOOJIHO BJIAJIEET CUCTEMOM CIENUATN3MPOBAHHBIX OHATHH.

— npaBWIbHO BBIMOIHWI OT 90% 10 100% TecTOBBIX 3aaHUi

OO6yuarommiics:

— TBEPJIO0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasich Ha 3HAHUS OCHOBHOM JIUTEPATYPHI,

— HE JIONYCKAaEeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TMPAKTHYECKOW JCSITEIBHOCTHIO
«GaYTEHO» HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICET CUCTEMOM ClielnaTn3uPOBaHHbIX TTOHATUH.

— IpaBUIIbHO BBINOJHMI OT 70% 110 89% TecToBBIX 3ajaHuil

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM

JUTEpaTyphl;
— JIOITyCKaeT HEeCYILECTBEHHbIE OIMOKN U HETOUHOCTH;
«y/IOBJIETBOPUTENIBHOY» | — UCIIBITHIBAET 3aTPy/IHEHUS B MPAKTUYECKOM MPUMEHEHMHU 3HAaHUUN
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HAayYHBIE MOJI0KEHNUS,

— 3aTpynHseTcst B GOpMYJTUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIEMATM3UPOBAHHBIX HOH?[”I;I;II\/'I.
— IPaBUJIBHO BBIMOJIHUI OT 51% 10 69% TecToBbIX 3aAaHUil

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
Marepuana;
— JIOTYCKAaeT  CYIIECTBEHHBbIE  OIMMMWOKM W  HETOYHOCTH  TIpH
«HEYIOBJIETBOPUTENIHHOY» | PACCMOTPEHUH IIPOOJIeM B KOHKPETHOM HarpaBiIeHHH;
«HE 3aYTCHO» — UCHBITBIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNUU 3HAHU;
— HE MOKET apryMEHTUPOBATh HAYYHBIE TIOJIOKEHUS;
— He GOpMYITUPYET BHIBOJAOB M 00O00IIEHUH.
— IPaBUJILHO BBIMOJTHWI MeHee S 1% TeCTOBBIX sajaHuil

10.3. TumnoBble KOHTPOJIbHBIC 33aHUS WIIM MHBIE MaTePUAIIBI.
Bormpocsr (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Taomie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon
[lepeuens BOompocoB (3a71a4) Uisl 3K3aMeHa WHJIUKATOP
a
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Ne Beicota Koopmunar | Koopaunar | Koopmunar | Macmra6 | | IIK-7.3.1
BapUaHT | OpOMTHI Hax | a OpOWTHI | a ¢oTorpa- | a HA3eMHOU | BpeMEHHU [IK-7.¥.1
a MOBEPXHOCTh | HA MOMEHT | (upyeMoro | CTaHIuH, [IK-7.B.1
1o 3emnu, Km | Hauasa 00BEKTA, rpaja Cucrema 1IK-7.B.2
BBINOJIHEHH | T'paj peabHOr
s MHCCHUH, 0
rpan BpeMeHu/
cucreMa
BpEMEHU
MoOJeIu-
poBaHus
1 500 -160 -80 30 1/10
2 400 -80 -20 35 1/10
3 300 -40 0 40 1/10
4 350 0 10 45 1/10
) 450 10 15 50 1/10
6 550 15 40 55 1/10
7 600 20 50 60 1/10
8 300 25 35 80 1/10
9 250 30 50 60 1/5
10 400 35 55 80 1/5
Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
. Kon
Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / aud . 3agera HHKATOPA

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MNPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KypcoBOl paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bonpockl g mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJAE TECTHUPOBAHUSA

MpeACTaBICHBI B Tabmwmie 18.
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Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne i/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
UHAMKATOpa

1 Ilepeuncnure TUIIBI KOCMUYECKHUX alIapaToB 10 HA3HAYEHHUIO. [IK-7.3.1
2 [TpuBenuTe KiaccupuKauo KOCMUYECKUX allapaToB 110 Macce. [IK-7.V.1
3 Kakue cyI1iecTByroT KOMIIOHOBOYHBIC U a3POJUHAMUYCCKHAE CXEMbI I1K-7.B.1

MKA. [1K-7.B.2
4 [lepeuncnure coBpeMeHHbIE TUIATGOPMBI YHHUBepcuTeTCKUX MKA.

YKaKuTe UX JOCTOMHCTBA M HEJIOCTATKH.
5 Kak ncnons3yercst reopemsl HproTOHa 0 rpaBUTaIliKl BHYTPH U BHE

OJIHOPOJIHOM cepbl P pacuere OpOUTHI OJIETa CIYTHHUKA.

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

ITpuBeayuTe 6 OCHOBHBIX MTAPAMETPOB OPOUTHI CITYTHHKA.

Briseute popmyny ans pacuera nepBoil KOCMHUYECKON CKOPOCTH.

O |V O

Ha xakoii opOuTe CITyTHHUK JIBUTACTCS ObICTpEE- Ha BEICOKOW WIIH
HU3KON?

10 Uto HY)KHO ceTaTh ¢ KOCMUYECKUM aNIapaToM, YTOOBI IIEPEHTH C
0oJj1ee HU3KOM OpOUTHI HA O0Jiee BHICOKYIO?

11 Kaxue npubops! Ha 0OpTy CITyTHHKA MO3BOJISIOT ONPEAEIUTH €T0
IIPOCTPAHCTBEHHYIO OPUEHTALIUIO?

12 Kakne Buibl CHIIOBBIX YCTaHOBOK HcIonb3ytoTcss B MKA.Mx
JIOCTOMHCTBA U HEJAOCTATKHU.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIUX d3Tambl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpylOmUX NOPSAOK M MPOLEAYpPY
IPOBEIECHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00y4aroIuXxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI

11.1. Meroauueckue ykazaHus A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIHOHHOTO
Marepuasa

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE YdeOHOro marepuana. HasHadeHune COBpEMEHHOW IJIEKIIMU B
paMKax IUCHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTATBPHBIX TPOOJIEM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEWUIIHX
JOCTIDKEHUH HaydyHOH MbIciu. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METOJ0JIOIMUYECKYIO,
OpraHW3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIUHU. JICKIMsS pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 0o0JIacTH 3HaHUs, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBICHUE O AUCIUILIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JTUACIUTUTHHAM.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYarOMKUMUCS JIGKIIMOHHOTO MaTepHraa;

— TOJyYeHHE COBPEMEHHBIX, IEIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX ONpPEIETAETCS 1EIE€BOM YCTAHOBKOM K Ka)XI0M KOHKPETHOH TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaTEIeM;
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— pasBuTHE TOPOPECCHOHATBHO-ICIOBBIX  KAauyecTB, JIIOOBH K  TpPEAMETYy H
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHHUS.

— TIOSIBIICHHE HEOOXOAMMOr0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITEITLHOW paOOTHI,

— TMOJIyueHHE 3HAHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IPOTHO3E UX Pa3BUTHS Ha OJIMIKANIINE TOJIbI,

— Hay4uThCs METOJUYECKH oOpabarbiBaTh MaTepuai (BBIACIATH TJIABHBIC MBICIH H
[OJOXKCHHS, NPUXOAWTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH KX B Pa3sIHYHBIX
dbopmynHupoBKax);

—  MOJIy4eHHE TOYHOIO IIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSITHIA.

JIeKIIMOHHBIA ~ MaTepual MOXKET COINpPOBOXKIATHCA JAEMOHCTpaluedl ClIaijoB |
UCIIOJIb30BAHUEM PAa3aTOYHOI0 MaTepualia IpH IPOBEACHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTAX MIPUMEHCHHS OTAC/IbHBIX TEMATHK I10 TUCIMILIHHE.

CrpyKTypa MpeaoCTaBIEHHs JIEKIIMOHHOI0 MaTEpHaIa;

— BBOJHAs YacTh — [TOKA3bIBACT IIEPEUYCHD PACCMATPUBACMBIX B JIEKIIMH BOIIPOCOB, UX
AKTYaJIbHOCTb JJIS IPAKTUKU MPHUOOPOCTPOCHHUS, CBSA3b JIEKIIHOHHOTO MaTepHaa ¢
OPEIBIAYIIAM U ITOCISAYIOIIUM MaTepraIaMu; 1aeTCs MepeueHb OCHOBHOM 1
JIOTIOJTHUTEIBHOM JIUTEpATyph 10 TEME, BKJIFOUYasi PYKOBOASIIHNE TOKYMCHTBI;

— OCHOBHAas YacCTh — IMOCJIC0BATEIILHO MOKA3bIBAIOTCS BBIHOCUMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOPETHUYCCKHE TTOJIOKEHHUS; TIOKA3bIBAIOTCS OCHOBHBIE pacyeTHbIC POPMYJIBI;

— WTOTOBAsl YaCTh — MOJIBOISATCS UTOTH 3aHITHS, aKTYAIM3UPYIOTCS HanbosIee BayKHbIC
BOIIPOCHI; OTPEACISICTCS TEMAaTHKa Oy IyIIUX MPAKTUYCCKHUX 3aHIATUIN 110 TeMe; TaéTcs
3ajlaHUe Ha CAMOCTOSITEIIbHYIO TIOATOTOBKY; MPOU3BOIATCS OTBETHI HA BOIPOCHI.

11.2. Meroauueckre yKasaHds Ui OOy4JarONMXCS 10 y4YacTHIO B ceMHuHapax (e
npeodyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

[IpakTuueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpEToiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPYECKOM J€SITEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS sl 00Yy4arOIIerocs SBJISETCS] MPUBUTHE 00YyUaroIIUMCs
YMEHMH U HAaBBIKOB MPAKTUYECKOU NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOyieHue, pacIIUpeHHe M JeTalu3alis 3HaHWA MpHU peleHUH
KOHKPETHBIX 3a/1ay;

— pa3BUTHE TIO3HABATEJIBHBIX CIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YEHUs KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUW JUIsS
BBITIOJTHCHMS 33 TaHHI;

— obecrneueHne palMOHAIBHOIO COYETaHMUs KOJUIEKTMBHOM M MHIUBHIYaIbHOH (Gopm
o0yueHusl.

TDC6OBaHI/I${ K IIPOBEACHUIO MIPAKTUYSCKUX 3aHITHMN

IIpakTrueckue 3aHATHS IIPOBOAATCS IOCIIE YTECHUS JIEKIUKH , JAIOIIUX TEOPETUYECKUE OCHOBBI
JUISL KX BBINTOJIHEHH . JlOITyCKaeTCsl BBIMOIHEHUE TPAKTUYECKUX 3aHATHH 10 IPOYTCHUS JIEKIIUN
C LIeTIbIO OOJIETYeHUsI U3YyUECHHUS TEOPETUUECKOTO MaTepraa Npyu HAIMYUK ONIUCAHUH padoT ,
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BKIIIOUAIONUX HEOOXOJWMBIE CBENEHUS WM CCHUIKM HAa KOHKPETHBIC YYeOHBIC W3IaHMS,
COJIepKaIlye 3TH CBEJICHHUS.

B xoJie mpaKTHYECKKUX 3aHATHH CTYICHTHI BEAYT HEOOXOIUMBIC 3aIHCH , KOTOpbIe
mpernojaBaTellb BIOpaBe NOTpedOBaTh Hisi MpoBepku. Jlomyckaercs MO COTJIACOBAaHUIO C
IperojaBaTesieM MPEACTaBIATh OTYET O padoTe B 3JCKTPOHHOM BHJIE. B KOHIIE IPaKTHYECKOTrO
3aHITHSI TIPETojaBaTellb OICHUBAET PAa0OTy CTYACHTAa MyTeM NPOBEPKH OTYEeTa U (WUIIH) €ro
3aIuTHI (coOece0BaHms).

11.4. Metoauyeckue YyKa3aHUs MJIs OOYYaIOIIMXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabort (ne npedycmompeno yueonvim nIaHoM no OAHHOU OUCYUNTUHE)

11.5. Metoauyeckue yka3zaHusi JUisi OOYYalOLIUMXCS IO TMPOXOXKIACHUIO KypCOBOIO
POCKTUPOBAHUS/BBINIOJHEHHS KYPCOBO#M paboThl (He npedycmompeno yueOviM NAAHOM NO
O0aHHOU oucyuniuHe)

11.6. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSTEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiCs BBINOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, y obydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoOecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJBSIIOIIMMH  CaMOCTOSTEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOIBHBIX padoT (sl 00ydaroImmnXCs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTtoauueckue yKazaHHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH NIPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yYaroImuxcsl, OCYLIECTBISEMOIO B TEUEHUE CEMECTpa C IIeNIbI0 OLIEHUBAHUSA XO/a OCBOCHHUS
JTUCIUTUIAHBI.

MeToap!l TEKYIIEro KOHTPOJISE BEIOUPAIOTCS MPETNo1aBaTeNIeM CaMOCTOSTENIbHO UCXOS U3

cnenuuKy JUCIUILTUHBL.

Bo3MoskHBIE METO/IBI TEKYILIET0 KOHTPOJIS 00yUaIOLTHXCS:

—YCTHBIM OIPOC Ha 3aHATHUSIX;

—CUCTEMATUYECKas IPOBEPKA BBIOIHEHNS HHAUBUAYAIbHbBIX 3a/1aHUN;

—3a1UTa 0T4ETOB MO Ja00paTOPHBIM paboTam;

—TpOoBe/IeHNE KOHTPOJIbHBIX paboT;

—TECTHUPOBAHHUE;

—KOHTPOJIb CAMOCTOATENBHBIX padOT (B MUCHMEHHOW MM YCTHON (opMax);

—KOHTPOJIb BBIIIOJTHEHUS! MH/IMBUYyaIbHOTO 3a/1aHUs Ha IPAKTHUKY;

—KOHTPOJIb KYPCOBOT'O IPOSKTHUPOBAHHUS U BBITIOJIHEHUS KyPCOBBIX padoT;

WHBIE BUJIBI, ONIPEACIIAEMBbIE ITPETIOJaBATEIIEM.
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B teuenue cemectpa oOyuaromuiicss oQpopMIIseT OTYETHBIE MaTEPUAIBI B COOTBETCTBUH C
YCTQHOBJICHHBIMM  TPEOOBaHMSIMH M METOJaMM IPOBEJIEHMSI TEKYILEro KOHTpOJIA, U
IIPENO1aBaTellb OLEHUBACT NIPEACTABICHHBIE MATEPUAJIBL.

11.8. IIpn mOABENEHWU WTOTOB TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH B BEIOMOCTh
0OyYJarOIMMCSl BBICTABJISIOTCS aTTECTAIMOHHBIC OICHKU: «aTTECTOBAH», «HE aTTECTOBAHY.
CI/ICTeMa 1 BO3MOJXHBEIC KpI/ITepI/II/I OILICHKHN y‘-II/ITBIBaeT 3HaHUA, yMeHI/Iﬁ, HAaBBIKHU U (I/IHI/I) OIIBIT
JEATCIIBHOCTH, XapaKTePU3YIOIIME dSTanbl  (OPMHUPOBAHUSA KOMICTCHIMA JIUCIUTUIMHEL.
Pesynbrarel  TeKymero - KOHTPOJS ~ JOJDKHBI  YUYUTBHIBATBCA  NPU  NPOMEKYTOYHOU
aTTecTanuu.MeTouYecKre yKa3aHUs IS O0ydJaromuXcs MO MPOXOXKICHUIO MPOMEKYTOYHON
aTTecTalnuu.

[IpomexxyrouHass  aTTecTanus  OOYYaIOIIUXCS  NPEAYyCMaTpPHBAeT  OICHHBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIECce
U3y4YeHUs BCeH JAMCUMUILUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOU PabOThI, CHOCOOHOCTH
HpI/IMeHﬂTI) nux ajs peI_HCHI/ISI HpaKTI/ILIGCKI/IX 3a1a4. 3K3aMeH, KakK HpaBI/IJIO, HpOBOI[I/ITCFI B
MEPHOJ SK3aMCHAIIMOHHOM CECCHMM M 3aBEPIIACTCS AaTTECTAIMOHHOM OIICHKOM «OTIMYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

DKk3aMeH B (I)opMe ACMOHCTPAOMOHHOI'O 3K3aMCHa IIPpOBOAUTCA B COOTBCTCTBHU C
KOMIIJICKTOM OHGHO‘IHOﬁ JOKYMCHTAIIMU, COACPKAIIECM HNPUMCPHBIC OLCHOYHBLIC MaTCpHaAJIbI,
paSMeH_[eHHBIM/ npeaACTaBJICHHBIM HUKC:

IHacnopt kommiekTa oueHouHol JokyMeHTannu (KO/) Ne 1.1mo0 komnereHun Ne
R54 «MH:keHepusi KOCMHUYECKHX CHCTEM»

Kommnekt oneHounoit nokymentauuu (KOJ[) Ne 1.1 pazpaGoTtaH B 1iefsX OpraHU3aluu 1
MPOBEACHUS JIEMOHCTPAIIMOHHOTO »HK3amMeHa Mo kommereHuuu Ne RS54 «Mwxkenepus
KOCMHUYECKHMX CUCTEM» U PACCUUTAH Ha BBIIIOJIHEHUE 3aJaHUI NIPOIOJKUTEIIBHOCTBIO 4 Jaca.

KOJI Ne 1.1 wmoxer ObITh pPEKOMEHJOBaH JJisi OLEHKH OCBOEHHS OCHOBHBIX
npodecCHOHATIBHBIX ~ 00pa30BaTEeNBHBIX MPOrpaMM M HUX  4YacTei, JOMOJHHUTENbHBIX
MpOPECCHOHANIBHBIX TMPOTPAaMM M MPOTpaMM MPOPECCHOHATHHOTO OO0y4YeHHUs, a TaKXke Ha
COOTBETCTBUE YPOBHIM KBaJIM(UKALIUH.

[lepeuenp 3HaHMN, YMEHUW, HABBIKOB B COOTBETCTBUHM co Crneuuduxanueil crangapra
komnereHiMu Ne  R54  «Muxenepus kocmuyeckux cuctem» (WorldSkills  Standards
Specifications, WSSS), mpoBepsiembIil B paMKax KOMIUJIEKTa OIeHOUYHOM JokyMeHTauu Ne 1.1

Tabmuma 22
Pasnen | HammenoBanue pa3aena WSSS BaxHnoctsb (%)
WSSS
1 Opranuzanys paboThl U YIPaBJICHUE POLIECCOM 6,75
2 [TpoBenenme ucnpITaHusi 60OPTOBBIX CUCTEM CIYTHUKA 3,5
3 Pa3paboTka nporpaMMHBIX pelieHun 10,85
4 Pemenue mpoOaemM, HHHOBAITMU ¥ KPEAaTUBHOCTH IPOU3BOJICTBA 43
5 Odopmnenue u Benenue nokymentanuu. CobmoaeHme 1,4

KYJIBTYPBI

3anaHue 171l JEMOHCTPALMOHHOI0 IK3aMEHA 10 KOMILIEKTY OLCHOYHOM JOKyMeHTaunu Ne
1.1 mo xomnerenuun Ne R54 «HxeHepusi KOCMHYECKHX CHCTEM»

[TpoaoKUTENBHOCTh BBITIOJIHEHUS 3aIaHus: 4 4.

dopmar JlemoHcTparmoHHOTo K3aMeHa: OuHbIi /J{UCTaHIIMOHHBIN

®opma yuactusi: UaauBuayasbHast
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Bup arrecranuu: 'HA / Ilpomexxyrounas KOJ[ 1D HOK ner

Mopaysn ¢ onucanueM pador

OOumme TpedOBaAHUNA:

Y4yacTHHKaM Tpejyiaractcs B KauecTBE y4eOHOrO 3aJaHUs MPOBECTH HMHUTAIUOHHOE
MOJICJIMPOBAaHUE  Ipolecca IMojeTa MO OpOUTAIBHON TPAeKTOPUU MAaJOr0 KOCMHUYECKOTO
armmapara (MKA) - wuckycctBenHoro cmytHuka 3emiu (MC3), cnocoOHOTO BBITIONHATH
pa3JIMyHbIe LIeJIeBbIC 3aJaUH.

B mpouecce mpoBeaenus /1D y4acTHUKH TOJDKHBI MCIIONIB30BaTh COOpPAHHBIN 3apaHee U
MOATOTOBJICHHBIA K 3K3aMeHY (QyHKIHMOHaIbHBIM MakeT MKA u mpoBecTH ¢ HUM OCHOBHBIC
MOJIYHATYPHBIC WCTBITAHUS, BBIMOJIHUB HH)KCHEPHBIE PACUEThl U TMPOBECTH HMMUTAIMOHHOE
monenupoBanue MKA. IlpumepoM (QpyHKIMOHANIBHOTO MaKeTa MOTYT CIY>KUTh KOMIIOHEHTHI,
BXOJISIIME B COCTaB Habopa KOHCTpykTopa cnyTtHuka «OpouKpadr» (wmm amamoru) (puc.l).
Onucanne crangapTHoro Habopa kommnoHeHT «OpOuKpadt» (wim ananorm) (puc. 2), u3
KOTOPBIX COOMpaeTCs CIyTHHK, MPEACTaBIeHO 37ech: http://orbicraft.sputnix.ru/doku.php

Puc. 2. O6muit Bug Habopa KoHCTpykTOpa «OpOukpad1» (UM aHaIOTH)
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Jlanee B ONMUCAHMU MO YMOJYAHHUIO TOpPAa3yMEBAeTCs Hajluuue Habopa KOHCTPYKTOpa
crytHuKa «OpouKpadt» (unu ananorn).

CoOpannbiii pyHKIHOHATBHBIH MakeT MKA nomkeH 00ecrieunTh BBITOJHEHUE MUCCUU
133 Ha cnenuaibHOM CTEHJIE MOJIYHATYPHOTO MojenupoBanus (puc. 3). Bo3aMoxHoe onucanue
CTCHJIa, B COCTaBE KOTOPOTO JOJKHBI OBITh MIPOBECHBI HCIBITAHHUS MaKeTa, PUBOJAUTCS 3/IECh:
http://sputnix.ru .

Puc. 3. MarautHas paMka (MMUTaTOp MarHUTHOTO TOJIsE 3EMJIH) € TTOJABECOM, HMUTATOP
3emun, umutarop CosHia

B urtore ncnonezyemast yaactHuKamu /IO WHKEHEpHAsh MOJETh KOCMHUYECKOTO armapara
JIOJKHA OBITh MaKCUMAJIbHO MPUOJIMKEHA K peallbHO 3aIlyCKaeMbIM Ha OpOUTY MOJEISAM.

VYdacTHHKaM Heo0XoauMo olecreunTh moiydeHue LleHTpamu yrpaBieHHs IMOJIETOM
(ITYIT) makcuManbHO ONEPAaTUBHO, T.€. B MAKCUMAJIbHO KOPOTKOE BpPEeMsl, KaK MOKHO OOJIbIIEro
KOJINYECTBA KAUECTBEHHBIX H300paKCHUH 3alaHHBIX Teorpaduyecknx obOiacTeld B TeUeHHE
aKTUBHOI'O Cpoka cymiecTBoBaHUa KA, mpH 3TOM CHYTHHMK JOJDKEH MaKCHMAJIbHO BBINOJHUTH
MOCTaBJICHHBIE TIepe] HUM 3afadd. TakKe YYaCTHUKH BBIOJHSIOT IPOTPaMMHUpPOBAHHE
O0OpTOBOr0 KOMIIbIOTEPA U151 OOECTIeYeH s 1IeNIeBOM 3a1auu.

OmneHKa MPOU3BOAUTCS WICHAMH KIOPU — DKCIEpTaMH Ha IUIomanke nposeneHus /10,
JIOMYLICHHBIMM K OLIEHKE, KaK B OTHOIIEHUM BBINOJHEHUs 3aJaHus B MOAYNE, Tak U B
OTHOIIIEHUH TpoIlecca BBHIMOMHEHHS 3afaHus. Eciam ydacTHHK [ID He BBIMONHSET TpeOOBaHUS
TE€XHUKH O€30IacHOCTH, MOJABEPraeT ONacHOCTU ceOs WM JPYIMX YYAaCTHUKOB, TO OH MOXET
OBITH OTCTpaHeH oT [10.

3aganue /IO 1MOMKHO BBIMONHATBCA MO MOAYISAM. [IpH BBIMOMHEHHMH HEOOXOIUMO
UCTIOJIB30BaTh JOMOJHHUTENbHYI0 WH(QOPMANMI0 W JaHHbIe, yKa3zaHHble B [IpmioxeHWsIX K
3aganuio /13. Ouenka Takxe MPOUCXOIUT MO Pe3ysIbTaTaM BBIMOJIHEHUS MOIYIIS.

[lepen BBIMOMHEHMEM 3aqaHWs HEOOXOAMMO BBITOJHUTH IJIAHWPOBAaHHE  BCEX
IPOM3BOJIMMBIX BHUJIOB PabOT, pacyeToB, BBIUMCIEHUIH. YUAaCTHHUK JOJDKEH MPOAyMaTh OOIIyIO
KOHIICTIITUIO pabOTHI, MPUMEPHOE BpeMs Ha BBITIOJTHEHUE MOJYIIS, OMPEIEIUTh OTBETCTBEHHOTO
3a €ro BBINOJHEHHUE, PaclpeesiuTh OOS3aHHOCTH M POJM MO TPYAOBBIM (DYHKIUSM BHYTPH
TPYIIIBl U 110 JHSM, O YeM CJeNlaTh COOTBETCTBYIoIHe 3amvcu B [Ipunoxkennn Nel mroroBoro
oTyera:

HeoOxonumass wuHbopManusi, MOKYMEHTAllUsS W MPOrpaMMbl, HEOOXOIUMBbIE IS
BBITIOJIHEHUS 33JaHUSI HAXOAATCS Ha pabodyeM KOMIIBIOTEpE YYaCTHHMKA B Tanke Ha pabouem
CTOJIC C Ha3BaHWEM, HJICHTHYHBIM JaTe npoBenaeHus /I3 - ato nens 1 19, mpumep: 28 12 2021
(cM. Puc. 4). OOpazenr u MOJNHBIA TEepedeHb COAEPKUMOTO 3TOM MaNKH MPEeIoCTaBIsIeTCS B
HOJArOTOBUTEIILHBIN JIEHB.
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Jlnsi coxpaHeHHs BCEX PE3yJbTaTOB pabOThl HA pabodyeM CTOJIe KOMIbIOTEpa KaXKIOro
YY4acCTHHKA CO3/JAeTCs IMalnKa ¢ Ha3BaHWEM Ha aHTJIUHCKOM s3bIke Project Homep paGouero
Mecta (cMm. puc. 4), TAe TOCIE HIDKHErO TMOJYCPKUBAHUS T€YaTaeTCs HOMEpP KOMaH]IbI,
HOJTYYCHHBIH NpH skepeObeBKe pabounx MecT, Hanpumep: Project 2

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

Baxno: daitn I[Ipunoxxenust Nel HTOroBOro ordera 3amoyHAETCS HAa KOMITBIOTEpE
YYaCTHHMKA U IPEJOCTaBIIAETCS K MPOBEpPKE FKCIepTaMm Ha Iuiomaake (manka Project_Homep
padouero mecra (cMm. Puc. 4).

Ilocne 53TOro ywyacTHMKaM Ha KaXAblil KOMIbIOTEp TpedyeTcs YCTaHOBUTh BCE
IIPOrpaMMbl, HEOOXOIMMBIE /ISl BBIMOJIHEHUS 3a/1aHUS KaKJOMY YYaCTHUKY, OTBETCTBEHHOMY 3a
BBITNIOJTHEHUE MOAYJIS.

Monyns 1: HUmutranmonHoe moaenuposanue mnosera mo opomre MKA. Pacuer

Heprodasanca Ha oopty MKA.
Y4acTHUK pacCUMTHIBAET KOJIMYECTBO CEAHCOB CHEMKHM M KOJIMYECTBO CEAHCOB CBS3M C
UCIONIb30BaHueM OTKpbiToro [1O wumcienHoro wmozenupoBanus SX-Modeller onenuBaer
UKJIOrpaMMy palOoThl CIyTHHKa Ha OpOMTE € YYEeTOM IOJYYEHHBIX HCXOAHBIX JaHHBIX.
(https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar),

Hcxonnsie nannele B [Tpunoxxenne Ne 2 «3ananue ns [10 uncneHHOro MoaenupoBaHus
SX-Modeler» (vmu aHAIOTH) BBIAAIOTCS KKIAOMY YYaCTHHKY Ha IUIOMIAJKE B COOTBETCTBUU C
BapuaHTOM 3aaaHus. Ha ocHoBaHuM wuHGpOpMaMM O TMOITYYEHHOHW IMKJIOTpaMMe pPabOThI
OOPTOBBIX CHCTEM pPACCUMTHIBACTCS LUKIOrpaMma paboTbl cuctemsl sHepronutanus (COII)

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

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

Kapra | Xypran | Pacruicarvee |

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

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

[Mogenuposanme sasepueno
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[Ipu BeImonmHeHNM MOAYNsl | yyacTHHK paboTaeT HaA YHCICHHBIM MOJECIHPOBAHHEM
JIBIDKCHUSI CITYTHHKA 110 OpOUTE, MOAOUpast ONTUMAJIbHBIE 110 OBICTPOACHCTBUIO KOA(DPHUITUEHTHI
ynpaBineHusi PD-perymsaropa MaxOBHYHOM CHCTEMBl OpHEHTAlMM W  CTAOMIU3AINH,
UCIOJNIB3YIONIEH B KauecTBE JAaTYMKOB OPHEHTALIMU COJHEYHbIE NaTYUKH W MarHuromerp. B
MOCEAYIOMEM 3T KOA(PQPHUIMEHTH JODKHBI OBITh MpomuThl B OoproBoe 11O ympaBnenus
(GyHKIIMOHAJIBLHOTO MaKeTa anmnapara.

Kpome PD-perymsitopa, MpOBOIUTCS YHCICHHOE MOJCIMPOBAHUE PAa0OTHI MArHUTHOM
CUCTeMbl  CTa0WIM3allMM, HCIOJb3YIOIIeH B  KAueCTBE HCIIOJIHUTENbHBIX  AJIIEMEHTOB
AIIEKTPOMAarHUTHBIE KATYIIKH, a B KauyecTBe JaTYMKa — MAarHUTOMETp, C IIeNbl0 moadopa
KOA(G(GUIMEHTOB  YIOpPaBJIEHUS  SJCKTPOMArHUTHBIMM  KaTylIIKaMd W COOTHOILIEGHUH
JUTUTENILHOCTEH MexX 1y paboToi KaTymiek ¥ U3MEpeHUIMA MarHUTOMETpa.

3anoiaHUTh BCE JaHHbIEe, MPOU3BEIS pacdyeT HEeIOCTAIOIIMX JTaHHBIX U3 YK€ M3BECTHBIX
BenuunH u3 Tabmunsl [Ipunoxenus Ne 2 «3aganue ans [10 uucnenHoro moxaenupoBaHus SX-
Modeler» (unu anaioru). TpeOyeTcsi BBIIOJHUTH pacueT 3HeprodanaHca Ha OOpPTY, YUUThIBAs
pa3psaa AKD Ha BuTke He Ooniee 20% npu paboTe criyTHHKA Ha opOuTe.

HeoOxonuMo BKIIOUMTH 3allyck pacuyetoB B mporpamme (puc. 10), mobutbcs 3D
BU3yanu3anuu cradmwmsanuu ciryTHuka Chibis-M (wm aHaiorn) u, yBUICB Ta0IMYKY Ha SKpaHe
«Pacuer 3aBepiien», BHectu pe3ynbratsl B OBC (OrbitControl) (unu ananoru). Ilo pesynpratam
BBITTOJIHEHHUSI YUCIIEHHOTO MOJCIMPOBAHMs B TNPOrpaMMe KOMaHAa OIICHHWBACT CIICAYIOIIHNE
napaMmeTphl:

1. [Tapametpsl 3D Bu3yanu3aluuu CIyTHUKA:

CoBrazieHre OMOPHBIX MapKEpPOB OCEH CBA3aHHON CUCTEMBbl KOOPIUHAT M OMOPHOM CHCTEMBI
KOOpJMHAT.
Cucrema crabmimsanuu paboTaer coraacHo anroputmy B SX-Modeler (wu ananorn)
Cucrema opueHTanuu paboTaer coriaacHo anroputmy B SX-Modeler (unm ananorn)
[Tone3nas Harpyska pabotaet cornacHo anroputmy B SX-Modeler (unu ananorun)
2. [TapameTpsl akKyMYJISITOPHOU OaTapeu:
Emxocts AKB;
Pazpsg AKD nHa BuTkE;
['mybuny paspsina 6arapei;
KonmgecTBo MKIIOB 3apsiza - pa3psiaa B Mporecce padoThl CITyTHHKA.

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

KOJIMYECTBO COJTHEUHBIX MaHEIeH.

4. Tlapametpsl JI33 u cBsizu:

YuuteiBas BpeMs CYTOK MpoJieTa CIYTHHKA, OMPEACNUTh BPEeMs BKIIOUEHUS U BBHIKIIOUEHUS
KaMepbl MIPU MPOXOKICHUU 30HBI ChEMKH, KOJMYECTBO CEaHCOB ChEMKH U BpEMsl BKIIIOUCHUS U
BBIKITFOUCHHS TIEpeaTIrKa IIPH MPOX0KICHHH 30HBI TIepeIavn, KOJTNIECTBO CEAHCOB CBS3H,
KonnyecTBo 1 Ka4ecTBO CHUMKOB.

[Tpuem tenemerpuu B I1O OrbitControl (nnm ananmorm)
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Capaciy Ciore
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Mopenuposanie sasepiienc Bpema cuenapun: 02:33:15 LWiar: 60.0 zec Coeammeni o

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

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

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

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

Mopyns 2: PazpaboTka nporpaMMHOro odecneuyeHusi Ajsi 60pTOBOro 000py10BaHUs
MKA. IToayHaTypHbIe HCNIBITAHUS (PyHKIHMOHAJABLHOIO Mmakera MKA.

YYyacTHHK TIpH BBINOJHEHUM HTOTO MOXYJS JIOJDKEH pa3paboTarh MporpaMMHOE
obecneuenue (I10), obecneunBaroliee ciakeHHYI0 padOTy KOMIOHEHTOB MUKpOCHyTHUKA. OH
pa3bupaercsi ¢ BbIOOpPOM si3bIka mporpamMmupoBanus — Python wnu C (ans 3Toif Bo3pacTHOM
TPYIIBI), apXUTEKTYpoll OOpPTOBOTO MPOTPAMMHOIO OOECleyYeHus, cpefo pa3paboTKH,
croco0oM cOOpKH, MPOLIUBKH, OTIAAKH OOPTOBOrO MporpaMMHoro odecrneyenus. Heodbxoaumo
BBITMIOJIHUTD CIIEAYIOIINE BUJIbI paboT:

CoctaBuTh 0011 aITOPUTM pabOTHI BCEX CUCTEM, YCTAaHOBJIEHHBIX Ha 60pTy KA;

CoctaBuTh NOAPOOHBIN aNTOPUTM pabOTHI CUCTEMBI OPHEHTAIMH, YCTaHOBIEHHON Ha KA
CocTaBuTh MOAPOOHBIN ANTOPUTM pabOTHI CUCTEMBI CTAOMIIN3AIMH, YCTAaHOBICHHOM Ha KA;
CoctaBuTh NOAPOOHBIH aNrOpUTM pabOThl MOJE3HOW Harpy3ku (LIeJIeBOW ammaparypsl),
yctaHoBieHHOM Ha KA;

CocTaBuTh NOAPOOHBIN aNrOPUTM pabOThl CUCTEM, YCTaHOBIEHHON Ha KA;

Hanucath u ckoMnuianpoBaTh KOZBI JIJIsl IPOBEPKU BCEX CHCTEM U JIaTYMKOB U3 COCTaBa Habopa
KOHCTpYKTOpa ciyTHuka «OpouKpadt» (niam ananorn).

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

[IpoBecT aBTOHOMHBIE HCIIBITAHUSI BCEX CHUCTEM, JAaTYMKOB, YCTPOWCTB, YCTaHABIMBAaeMbIX Ha
CIYTHUK (pHucC. 8);
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Bemonnaute PrintScreen skpana kommberorepa u BHeCTH AaHHbIe B [Ipunoxenne Nel utoroBoro

OTYEeTA.
< "‘\\v
i AN
- P&

Puc. 8. Oxno nporpammsr [{YTI (GroundControl

(wm aHanmorn)) ¥ oOpaszelr MPOBEPKHU
Maruuromerpa

[Tpu mpoBeneHUN aBTOHOMHBIX MCIIBITAHUM Kamepbl IMOJE3HOM Harpy3ku JOOMTbcA Hauboliee
YETKUX MO0Ka3aTeslel pe3KOCTH U (POKYCUPOBKH (MCCIENYETCs C TOMOLIbIO MUPBI);
Bemonaute PrintScreen skpana koMmbioTepa u BHeCTH AaHHbIe B [Ipmnoskenue Nel urorooro

oT4cCTAa.

5. Heo0xoaumble NpHUII0KeHUs
K 3aganusam OynyT UATH OPUIOKEHUS:
[Tpunoxxenue 1 Utorosslii oTueT 0 npoBeaeHuu 153
[Mpunoxenune 2 IIpumep 3amanus mist nporpammsl SX-Modeler (umu ananorn)
[Tpunoxenne 3 Ilepeuens nHOpMaIK, XpaHSIIEHCs B TANKe U1 yYaCTHUKOB /19D
[Tpunoxxenne 4 Ciucok peKOMEHyEMbIX IIPOTrPAMM U CaTOB

Oco0blie yci10BHs IpoBeeHus JleMOHCTPAaMOHHOTIO 3K3aMeHa 110
cranaapram Bopaackuiic Poccusi B fucTaHIIMOHHOM (hopMaTe

Hacrosmmme  ycnoBus

OTIPEICIISIFOT

NOPSIIOK ~ OpPraHM3aluud |

JEMOHCTPALIMOHHOTIO 3K3aMeHa 1o komneteHuu Ne R54 «HxeHepHsi KOCMUYECKMX CHCTEM» B
COOTBETCTBUU C KOMIUIEKTOM oleHouyHOW nokymeHTtanuu (KOJ[) Ne 1.1 B nucraHMOHHOM
¢dopmare paboOThl BO BpeMsl SK3aMEHa.

TexHu4ecKHe CpeacTBa, IPpUMEHAECMbIC IJIfl OPraHUu3ali U IMIPOBEICHUSA

AEMOHCTPAIIMOHHOI'0 JK3aMEHa

YcaoBus BHACOTPAHC/IALIUA
CIaY4 1€EMOHCTPAITUOHHOTIO
IK3aMcHa

Tpebyercs 2 kamepsbl ISl KaXKI0T0 Y4aCTHHKA:
(bpoHTaTIbHAS HA KOMITBIOTEPE (HOYTOYKE) yUacTHHKA U
KaMmepa, pa3MelleHHas 103a]l1 y4YaCTHUKA (MOKET ObITh
YCTAaHOBJICHA Ha IITATHUBE)

YciaoBug BUa€03anucu caadm
AEMOHCTPAIMOHHOI0 IK3aMeHAa

HalGmronenue 3a y4acTHIKOM dK3aMeHa TTPOU3BOUTCS
OHJIaNH

Ycii0BUSI TPAHCASUMHU IKpaHa /
padoyero MecTa 3K3aMeHyeMoro

HUcnone3ys [10: Zoom / TeamViewer / OBS / AnyDesk

YcioBus 3anucu xkpana /
padoyero MecTa 3K3aMeHyeMoro

HUcnone3ys [10: Zoom / TeamViewer / OBS / AnyDesk

YcaoBus nepenaum 3agaHnuin
JAEeMOHCTPAIIMOHHOI0 JK3aMeHa
IKCNEPTAMH YYACTHHKAM, a
TaKKe pe3yJIbTaTOB padoThI
YYaCTHHKAMHM IKCIepTaM

B nononHutenbHbIe 1HU, TPETYCMOTPEHHbBIE HA
MPOBEJICHUE aTTECTALMU

YcaoBus 1eMOHCTpaUU
pe3yJibTaTa BbINOJHEHHOU

B KO/l 1.1 e npumennmo
He 3ar Opa’xrnBasi aBTOHOMHBIC UCIIBITAHU A
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pabdoThl YYACTHHKAMH IK3aMeHa

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

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

NMPOrpaMMHBIM o0ecredeHneM,
TEeXHU4YECKOH MOJAeP:KKH BO
Bpemsi npoBeneHus /19

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

(xamepa JAOKHA OBITH YCTAHOBJICHA M033/IM YUaCTHUKA).

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

3. B ciryqae oOHapy KeHUs UCTIONB30BaHUs cMapT(oHa, ¢ IETbI0 JJOMAIIHEH 3ar0OTOBKH
BUJcOo(pparMenTa, UCIoib30BaHus HH(GOPMAILMK U3 UHTEPHETA, 3BOHKA, OOHYIUTh KPUTEPUH 10
OLICHKE pabOThl yUaCTHUKA.

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

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

Pabouyee mecto Ne

®UO yvacTHHKa:

JlaTa Mecto npoBeneHus

OTueT 0 NpOBeICHNH YMCICHHOT0 MOJCJIMPOBAHNS

Heab: oieHKa BO3MOKHOCTH BBINIOJTHEHHMS CIIYyTHUKOM 32a4H 110 CbeMKe 3aJaHHOI'0
paiioHa 3emMJ/iu M nepeaye JAHHBIX HA 3eMJIIO.

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

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

Ha oxono3eMHyro oOpOMTYy 3amyllleH CHYTHHK CO CIHEIYIOIUMH XapaKTEepUCTHKAMU:

XapakTepuCTUKU OPOUTHI:

HazBanwne u KOOpAWHATBI 30HBI CbEMKU:
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6. HasBanue u KOOpAWHATHI IPUEMHON CTaHIINU:
7. Bpems Hayana MOJEIUPOBAHUS:
8. Bpewms koHIIa MOJIETMPOBAHUS:

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

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

CCaHCOB!:

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

11. MakcuManbHBIA yPOBEHB pa3psija aKKyMyJsiTopa Ha BUTKE:
BoiBoabl: Cucrema »HepronuraHus oOecrneynBaeT paboOTy CIYTHUKA MO LUKJIOrpamMme, MpU
TOM YpOBEHb pa3psAfa aKKyMyJIsIToOpa HeE IIPEBbIIIAET %
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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'TTT/ MM/ 2019/11/19
YY:MM:CC (UTC) 13:59:00
4. Bpemsi 3aBepliieHisi MO/IeJTHPOBAHUSL:
JlanHbIe
Bpems HauaJia Moae/IMPOBaHUs,
I'TTT/ 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
NPOXO0KACHHS NEPULICHTPA, CeK
6. KoopinHaThI 30HbI CbEMKH:
Jdannbie
Ha3Baumue [Torcnam
HIupora, rpag 52°24' c..
Hoarora, rpan 13°04' B.1.
7. KoopaiHATHI NIPUEMHOM CTAHIIUN:
JlanHble
HasBanmue [Terponasnosck-Kamuarckuii
Iupora 53°01' c.m.
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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
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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
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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 coryiacoBanuio ¢ o0yyaromumcs, B
MPWIOKEHUE K JOKYMEHTY O BbICIIIEM 00pa30BaHUU U O KBAJTU(UKALINH.

Ilo  pesynpTaTaM  yCHEHNIHOIO  INPOXOXKIEHUS  NPOMEKYTOUYHOM  aTTeCTallUU
0o0y4JaroIMMHUCA W BBIIOJHEHUS Y4eOHOro IUTaHa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaThl
TOTOBSIT MPOEKT MpHKa3a O MepeBojie 00yyaroMXcs ¢ Kypca Ha Kypc.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCHUTUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

Iloamnmce BHECHIETO
W3MEHEHHUS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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