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AHHOTaUs

Hucuumnuna «/HXeHepuss KOCMHUYECKHUX CHCTEM» BXOAMT B 00pa30BaTeiIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajiaBpHaTa 10 HaIpaBICHUIO MOArOTOBKH/
crenuanbHocTH 12.03.01 «IIpubopocTpoeHre» HaNpaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIIUTENbHBIE KOMIUIEKCH». JucuumuinHa peanusyercs kapeapoi «Nel 1.

JlucuuniauHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMITETEHIUI:

[IK-7 «AHkeHeprst KOCMUYECKUX CUCTEM»

CogepxaHue AUCHUIIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBA3AHHBIX C KiaccuuKanuen
COBPEMEHHBIX KOCMMUYECKHX allllapaToB, OCHOBHBIMM CTAJUsIMM W 3TallaMd  CO3JaHUS
MUKPOCIIYTHHKOB, Pa3paOOTKOW M HMHUTAI[MOHHBIM MOJIEIHUPOBAHUEM 0a30BBIX OOPTOBBIX
CUCTEM  MHKPOCIYTHMKA, KOMIIOHOBKOM CIIyTHMKa B COBpeMEHHbIX nakerax 3D
KOHCTPYHpPOBaHUS, pa3pabOTKoil OOPTOBOTO CHENUANIBHOIO MPOTPAMMHOIO oOOecreueHus,
pa3pabOTKOM HM  W3rOTOBJICHHEM  OOpPTOBOW  KaOENbHOW  CETH, aBTOHOMHBIMH U
(GyHKIIMOHATBHBIMU UCTIBITAHUSIMHU.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBACT CIEAYIOMIKE (OPMBI OpraHH3aIHH
yueOHOro Mpolecca: JIEKINH, MPAKTHUYECKUE 3aHITHS, CAMOCTOsITeNIbHAs padoTa 00y4daroIerocs.

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

OO0mast Tpya0eMKOCTh OCBOCHHUS TUCIHUILUIMHBI COCTABJISICT 3 3adeTHble eawHmib], 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OO1elt nenplo TUCIUTUINHBI SBISICTCS 3HAKOMCTBO YUYAIIUXCS ¢ PA3IMYHBIMU 3a7a4aMH,
pelaeMbIMi COBPEMEHHBIMU 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. Takxe OHM BBINOJHSIOT NMPOrpaMMHpPOBaHHE OOPTOBOTO KOMIIBIOTEpa JJIsi 0OecreyeHus
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 00YUEHUS IO JUCLHUIUIMHE, 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-7.3.1 3HaTh OAUIMCTUKY U JTUHAMUKY
KOCMHMYECKOTO I10JIETa MAJIOr0 KOCMUYECKOTO
anmnapara (MKA), apXuTeKTypy U alrOPUTMBI
palboThI CUCTEM HaBUTALUH U YIIPABICHUS
JBHKEHHEM, 00ecriedeHre JUCTAaHIIMOHHOTO
3oHaAupoBanus 3emnu (/133), MeTo1bl MpOBEAEHUS
UCIBITAaHUH, MPOEKTUPOBAHUS TOJIE3HBIX HATPY30K
U CITy’EOHBIX CUCTEM KOCMHUYECKUX alnapaTos,
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, BBITOJIHATH COOPOUYHBIE 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

pa3pa60T1<H CIICHUAJIBHOI'O ITPOTPaAMMHOI0

KaOeIbHOW CeTH, TAaliKu pa3beMOB, JKI'yTOBKH
Kabeiei

KOMITIOHOBKH O0pTOBOr0 060pynoBanus MKA,

JeTalsIMU U cOOpKaMu; HaBbIKAMH UCIIOJIb30BAHUS
obopymoBanus st cOOpku U uctbiTaHnii MKA,

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

2. Mecro nucuuminHbl B cTpykType OI1

Hucturinuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
[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 3HAYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YyYEHUH APYTUX JUCLUTIINH:

«Opranu3zanus ooMeHa nHpopMaren»

«Metozps! IM(ppoBoi 00pabOTKN U3MEPUTENHLHON HHPOPMALTUI
«Cucrembl CTAOMIIN3ALUHN, OPUCHTALIUN U HABUT AL

«CucreMbl aBTOMaTHYECKOTO YITPABIICHHS JIETaTENIbHBIX alapaToBy
«KommuiekcnpoBanue nHPOPMAITMOHHO-H3MEPUTETBHBIX YCTPOHCTBY
«npoBbie BEIYUCIUTENHHBIE YCTPOWCTBA B MUKPOITPOIIECCOPHI»

((HpOCKTHpOBaHI/IC CUCTCM KOHTPOJIAL U IUATHOCTUKH)

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI

KakK

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

paboThI MO TUCHUIUIMHE (M pacnpeielieHne 3TOW TPYJOEMKOCTH 10 CEMeCTpaMm) Mpe/ICTaBICHbI 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,
mudd. 3auger, sx3amen (3auer, Judd. 3ay, OK3. OK3.

DK3.*%*)

*k

IIpumedanue: xaHaMAATCKHI SK3aMeH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.

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

Tabnuna 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI

Jlekun

(dac)

I13 (C3)
(dac)

JIP
(gac)

KIT
(dac)

CPC
(gac)

Cemectp 7

Pasznen 1. BBenenue B TucuIuIMHY

2

Paznen 2. Masnble kocMUYecKue anmapaTsl
(MKA). Knaccuduxanuus u 061acTv IpuMEHEHHUS.
Tema 2.1. Knaccudukanus MKA no
Ha3HAYEHUIO.

Tema 2.2. KoMIOHOBOUYHBIE U a3pOAMHAMUYECKHE
cxembl MKA.

Tema 2.3. CoBpeMeHHbIE TIaT(HOPMBbI
yauBepcurerckux MKA.

4

Paznen 3. bannucruka n iuHamMuka
Kocmuueckoro nosiera MKA.

Tema 3.1. Tunossie opOuThl nonera MKA.
Omnpenenenue napameTpoB OpoOUTHI U
oOecrnieueHre TpaeKTopHoro ynpasieHuss MKA
Tema 3.2. CpenctBa nocraBku MKA Ha opOuTty.
CoBpeMeHHbIE CHCTEMbI HABUTAIlMH, YIIPABIECHUS
JBIKEHUEM U HaBeJeHUs pa3HbIX Tunos MKA.
JIBurarenbHble ycraHoBKH Ha 60pTy MKA.

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

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

Tema 4.3. DTanbl BEINOJTHEHUS IIEJIEBOM 3a1aun
cnyTtHuKoM J133.

[TonroroBka K TeKyIiemMy 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 onrcanrne KomnereHuu. KoHkypcHoe 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 JEMOHCTPALIMOHHOM JK3aMEHE.

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 cTa0MIIN3aLuy. AnroputMm
(YHKIIMOHUPOBAHUSI CHUCTEMbl OpUEHTAlMH. AJIrOpUTM  (PYHKIMOHUPOBAHMUS
II0JIE3HON HArpy3Ku. OTallbl BBIIIOJIHEHUS LEJIEBOM 3aa4u cnyTHUKOM J133.

OcHOBHBIC KOHCTPYKTHBHBIE 3jIeMeHThl MKA

CoctaB U CTPyKTypa COBPEMEHHOTO KOCMUYECKOIro ammapara (CHCTeMbl
yIOpaBieHUsl, HSHEPrOCHAOKEHMS, PACKPBITHSI U YIPaBICHUS COJHEYHBIMU
OartapesMH M aHTEHHAMH, CBS3M, OpHUEHTaUMU U crabunm3aumu. [lonme3nas
Harpyska). 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 pouecce oOyuenus. [Ipumeps! peanuzanum crabuauzanuu
¥ OpPHEHTAIIMX MaJIOTO KOCMHYECKOTO afiapara Ha MpuMepe KOHCTPYKTOpa
«OpOukpadT».

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

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

IIpoBepka u nporpaMMupoBaHue 1aT4nuKoB, cuctremM MKA, neseBoii
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annaparypbl. ABTOHOMHbIE HCIIBITAHNS JaTYUKOB M CHCTEM CIIyTHHKA.
Oco0eHHOCTH 3aaYl TUCTAaHITMOHHOTO 30HMpoBaHus 3emin. OO00IeHHbIH
QITOPUTM y4eOHOM MUCCUM 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. IlpakTtuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuyeckne 3aHATHS U UX TPYJOEMKOCTb

3 aux Ne

Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasnena
/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 33724
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 Hux No
Ne TpynoeMKOCTb, | MPAaKTUYECKOM | pa3jena
HaumenoBanue nabopatopHbix paboT Py - | TP p
/o (gac) MMOJTOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

Bcero

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

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

Tabnuna 7 — Bunbel caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 7,
Bua camocrositensHOM paboTh

qac qac
1 2 3
H3y4yeHne TeOpeTHUECKOro MaTepuana 30

nucturuael (TO)

Kypcosoe npoektupoBanue (KII, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Beinonnenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 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
. 7-11.

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

KomnuuecTBo 95K3eMILIpOB B
HIudp/
URL azpec bubnmorpaduueckas ccpiika oubmoreke
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
629.7 laprorun U.A., Makapo A.A., Ilepmok | 3
N 62 B.B., [TonsikoB C.JL Nuxenepus
KOCMHUYECKMX cHUCTeM. YueOHoe mnocolue.
CIIO0, U3n-Bo I'YAIL 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 yIpaBlIeHUSI KOCMUYECKUMH anmnapaTamu
U MMPOEKTUPOBAHUE X MPOTPAMMHOTO
obecrnieuenus : yueOHoe mocoodbue / E.
A. MuxpuH. - M. : U3n-80o MI'TY um. H.
9. baymana, 2003. - 333 ¢
629.7 laprorur U.A., Makapo A.A., Ilepmoxk | 3
" 62 B.B,, [TonskoB CJL Nuxenepus
KOCMHUYECKHX cHucTeM. YueOHoe mocolue.
CII6, U3n-Bo I'YAIIL, 2021.-73 c.
629.76/ .78 | I'yuuH, B.H. OcHOBBI ~ ycTpoiicTBa | 5
198 KOCMUYECKHX almaparoB: y4YeOHMK s
By30B./ B.H. I'ymun - M.: Mammnoctpoenue,
2003. - 272 c.
7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(pOPMAaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUISi OCBOCHHUS TUCIMILIHHEI

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

00pa3oBaTeIbHBIX PECYpPcOB HH(POPMALMOHHO-

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

[DJIEKTPOHHBII pecypc].

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

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

VNzcNO9PWRs mp32QUkpb7MitOvrO-s | «MHxeHepHss KOCMHUECKUX CHCTEMY.

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

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

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

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

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

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

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

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmeHnoBanue

He npenycmorpeno

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

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 6a3bl

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

KOCMHUYECKUX CHCTEM)

Ha6op xonctpykropa “Opbukpadpt” — 1 mrT.

Nmurarop noxaseca — 1 mr.

Nmuratop Connua — 1 wr.

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

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

Ha6op xonctpykropa “Opbukpadt” — 5 mwT.

VMuTtaTop MarHuTHOrO 1oJisg 3eMJu ¢ MoABecoM (MarHuTHas
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http://www.orbicraft.sputnix.ru/doku.php?id=ws
http://www.orbicraft.sputnix.ru/doku.php?id=software
http://www.orbicraft.sputnix.ru/doku.php?id=software
https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar
https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar

pamka) — 1 m.

Nmuratop Connua — 1 wr.

Nmurarop 3emnu — 1 mr.

Kommnpeccop ¢ asponogsecom — 1 mit.

Paboune komnwtotepsl (HoyrOyku) c mporpammamu
Solidworks, SX-Modeller, GroundControlX, OrbitControl -10
IIT.

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

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

10.2. B xayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BAThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO  TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHMWS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEPaTypHI,
TECHO NPUBS3bIBAET YCBOCHHBIE HAYUHBIEC TTOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHNUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClielnaIn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— oOyyarouiicss TBEpI0 YCBOMI MPOTPaMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

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

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHMUS;

— BJIAJICET CUCTEMOM CIeNUaIN3uPOBAHHBIX TOHSTUH.

(XOPOLIO»
(Ga4uTCHO»

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

— JIONyCKaeT HeCYIIEeCTBEHHbBIE OIMOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaTPaBJICHUS;

— c1a00 apryMEHTHPYET Hay4HBbIE ITOJIOKECHNS;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000OICHHUI;

— YaCTUYHO BIIAJICET CUCTEMOH CIICIMAIN3HPOBAHHBIX TOHATHH.

«YOOBJICTBOPUTCIIEHO»
(GaYTCHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOIO
Mmarepuaa;

— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlICHUH;
«HE 3a4TEHO» .
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAy4HbIE MOJIOKECHHUS;
— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTepPHAIIbI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.
Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa
Kon
[lepeuens BompocoB (3a7au) s SK3aMeHa UHIUKATOP
a
Ne BricoTta Koopaunar | Koopaunar | Koopaunar | Macmrab | | IIK-7.3.1
BapuaHT | opOMTBHI Hax |a opOuUTHI | a (ororpa- | a Ha3eMHOM | BpeMEHHU [IK-7.¥.1
a MOBEPXHOCTh | HA MOMEHT | GupyeMoro | CTaHIUH, [IK-7.B.1
10 3emin, KM | Hauana 00BeKTa, rpaa CucreMa [IK-7.B.2
1 MUCCHUH, 0
rpan BpeMeHH/
cucreMa
BpPEMEHHU
MO/JIeIH -
pPOBaHMUS
1 500 -160 -80 30 1/10
2 400 -80 -20 35 1/10
3 300 -40 0 40 1/10
4 350 0 10 45 1/10
5 450 10 15 50 1/10
6 550 15 40 55 1/10
7 600 20 50 60 1/10
8 300 25 35 80 1/10
9 250 30 50 60 1/5
10 400 35 55 80 1/5

14




Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHs! B Tadnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Kon

Ne i/ I1epeuens Bompocos (3anau) s 3auera / qnudd. 3adera
p p (3ana9) 1 aupd VHIUKATOPa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBIMOIHEHHUS KypCOBOH pabOTHhI
Mpe/ICTaByIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOTHI

No 11/ [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer i mpoBeneHUs TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwmie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Koz
UHJIMKaTopa

1 Ilepeuncante TUIBI KOCMUYECKUX alllapaToOB 10 HA3HAYEHUIO. [1K-7.3.1

2 [TpuBeauTe KIaccupUKAIMIO KOCMUYECKUX allapaToB MO Macce. [K-7.¥.1

3 Kakue cymiecTBytoT KOMIOHOBOYHBIE U a3POJJUHAMUYECKHUE CXEMbI I1K-7.B.1
MKA. I1K-7.B.2

4 Ilepeuncnure coBpeMeHHbIe I1aTGOpMbl YHHUBepcuTeTcKUX MKA.
YKa)XHuTe MX JOCTOMHCTBA M HEJOCTATKH.

5 Kak ncnons3yercst Teopemsl HproTOHa 0 rpaBUTAI[M BHYTPH U BHE

OJTHOPOJIHOM cephl MPU pacueTe OpOUTHI MOJIETa CTyTHHUKA.

Hepe‘{I/ICHI/ITC OCHOBHBIC THIIbI Op6I/IT 1oJIeTa CIYTHUKOB.

ITpuBeauTe 6 OCHOBHBIX TAPAMETPOB OPOUTHI CITYTHHKA.

Brisequte popmyny aiis pacuera nepBoil KOCMHUYECKOM CKOPOCTH.

O 0N

Ha xakoii opOuTe CITyTHUK JIBUTAETCs ObICTpEe- Ha BHICOKOW WIIH
HU3KOH?

10 UTo HYXHO ceNaTh C KOCMUYECKUM almnapaToM, YTOObI IEPEUTH C
0oJiee HU3KOM OpOUTHI HA OOJIee BHICOKYIO?

11 Kakune npu6ops! Ha 60pTy CIIyTHUKA MO3BOJISIOT OMPEIEIUTh €T0
IPOCTPAHCTBEHHYIO OpPUEHTAIHIO?

12 Kaxue BubI CUIIOBBIX YCTaHOBOK Hcnionb3ytores B MKA . Mx
JIOCTOMHCTBA U HEJOCTATKHU.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOUIMX dTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIUX NOPSAOK M MPOLEAYPY

MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
'YAIL
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11. Metoaudeckue yKazaHus Ui 00YJarOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI
(Huoice npusoosmces pekomenoayuu no cCOCMasieHuo 0aHHo2o pazoena)

11.1. Meroauueckue ykazaHus s OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepHaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
rIyboKoe W SCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue cCOBpEeMEHHOM JIEKIIMH B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHUH
byHIaMeHTalbHBIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAYYHOrO IIO3HAHHWS, HOBEHIINX
JOCTHIKEHUI HAay4yHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MH(pOpMAMOHHYIO (GyHKIUHU. JIeKuus pacKkpbhiBaeT MOHATHHHBINA anmapar
KOHKPETHOW o0yacTH 3HaHUs, €€ MpoOJieMbl, AAaeT LEIbHOE MPEACTaBICHUE O IUCIHILIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuara;

— IIOJIy4YEeHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWI, YpPOBEHb
KOTOPBIX OIPEAEIISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHE MNpOo(ecCHOHANBHO-IETIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOosiBJIeHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXO0AUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaMIIne TObl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BbIBOJAM, IMOBTOPSITh HX B  Pa3IMYHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI  MaTepuag MOJKET CONPOBOXKIATHCS JAEMOHCTpallMed ClIalIoB U
MCIIOJIb30BaHUEM pa3aTOYHOrO0 MaTepuaja IMpH IPOBEAECHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK MO JUCLHUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

— BBOJHAs 4YaCTb — IIOKA3bIBACT [IEPEUEHb PACCMATPUBAEMBIX B JIEKIIUH BOIIPOCOB, UX
aKTyaJIbHOCTb JUIsl IPAKTUKK TPUOOPOCTPOEHUS, CBSI3b JIEKIIMOHHOTO MaTeprala ¢
IPEIBIAYIINM U TIOCIENYIOUIMM MaTepralaMu; AAeTCsl NEPEUYEHb OCHOBHON U
JIOTIOJIHUTEIILHOM JINTEPATyphl 110 TEME, BKIIFOYAsi pyKOBOSAIIUE TOKYMEHTHI;

— OCHOBHA$ 4acCThb — I10CJIEIOBATEIBHO ITOKA3BIBAIOTCS BBIHOCUMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOpPEeTUYECKHE MOJIOKEHUS; TOKa3bIBAIOTCSI OCHOBHBIE pacyeTHbIE (POPMYJIbI;

— UTOroBas YaCThb — MOJIBOASTCS UTOTU 3aHATHUS, aKTyaIU3UPYIOTCsS Haubosee BaKHbIE
BOIPOCHI; OMpEIeNaeTcsl TeMaThKa OyIyIIuX NPaKTUYECKUX 3aHATHI 10 TeMe; qaércs
3a/laHue Ha CaMOCTOSITEIbHYIO ITOATOTOBKY; IPOU3BOATCS OTBETHI Ha BOIIPOCHI.

11.2. Metoauueckue ykazaHUs Uisi OOydaroluXcs MO Y4YacTHIO B CEMHHAapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauyueckue ykazaHus sl OOyYarOIIUXCS 10 MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedycCMompeno yueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3zanuu y4eOHOTO
mpoliecca, 3aKII0Yaronasicsl B BHIOTHEHUN 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPEToAaBaTens
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOM
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHU U HaBBIKOB, OIBITA TBOPUECKOH EATEIHHOCTH.

Lenbio MpakTUYECKOTO 3aHIATHSI sl 00Yy4aroIIerocs SBJSETCS MPUBUTHE 00YUarOIINMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3YyYa€MOW TUCLUIIIIMHE.
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[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYarOMIKUMCS MPAKTUYECKUX 3aHATHI:

— 3aKkpeluvieHue, yriayOJieHue, pacIlupeHue M JeTalu3alys 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a7a4;

— pa3BUTHE [I03HABATEJIbHBIX CHOCOOHOCTEH, CaMOCTOATENbHOCTH  MBILUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMHU H3y4YeHUs KOHKPETHOW y4ueOHOI
JUCLUTIINHBI;

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOIO OCMBICICHHUS] IOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHNN;

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

TpeboBaHUsa K MPOBEACHUIO ITPAKTHUECKUX 3aHATUH

[TpakTrueckue 3aHATHUS IPOBOASATCS MOCIE YTECHUS JIGKIMH , JAlOIIUX TEOPETUUECKHUE OCHOBBI

JUISL UX BBINOJHEHUS . JlonycKaeTcs BbINOJIHEHUE TPAKTUYECKUX 3aHATUH 10 IPOYTEHUS JCKIUH
C LEJbI0 00JIeryeHusl U3y4eHHs] TEOPETHMUECKOro Marepuaja MpU HaJu4yuU OMHCAaHUH padoT ,
BKJIIOYAIOIIUX HEOOXOAUMMBbIE CBEIEHUS MM CChUIKM Ha KOHKpETHble y4yeOHble HU3JaHUd,
COJEpIKALIHE ITH CBEACHHUS.

B X04€ MPAKTHYCCKUX 3aHATHN CTYACHTHI BEAYT HCO6XOI[I/IMI)IC 3alInucu , KOTOPBIC
npernoiaBaTesib BIpaBe IMOTPeOOBaTh Ui NPOBEpKHU. JlomyckaeTcs IO COTJIACOBAHHIO C
IperoaaBaTesieM MPEACTABIIATh OTYET O padoTe B 3JCKTPOHHOM BHJIC. B KOHIIE IPaKTHYECKOTO
3aHATHS TPENoJiaBaTellb OlEHUBAET PabOTy CTyAEHTa MyTEM IMPOBEPKH OTYeTa W (WIH) €ro
3aIuThl (co0eceI0BaHus).

11.4. Meroauueckue ykazaHus A OOyYaroIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabort (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

11.5. Metoauyeckue ykazaHus JUIsi OOYYArONIUXCS M0 TMPOXOXKIEHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBINOIHEHUS] KYpCOBOW palOThI (eciu npedycmMompeno yueOHnviM HAAHOM NO
O0auHOU oucyuniuHe)

11.6. Meroauueckue ykazaHus UIsi OOYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUiCsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSTENbHOW paboThl, y oOydaromerocst (GopMUpyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HaMpaBSIIONIMMH  CAMOCTOSTEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (1 00ydaromuxcs
10 3204HOM (hopMme 0OyueHUs).
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11.7. Meroauueckue yKazaHUs JUIs OOy4aroIIUXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBACT KOHTPOJIb KadecTBa 3HAHUMU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JVCLIUATUTAHBL.

MeTobl TeKyIIEro KOHTPOJIs BEIOMPAIOTCS MIPEN01aBaTeNIeM CaMOCTOSTENIbHO UCXOAS U3

cneun(UKH AUCIUTIINHBL.

Bo3MoskHBIE METO/IBI TEKYLIIETO KOHTPOJIS 00yUYarOIIHUXCSL:

—YCTHBIN ONPOC HA 3aHATHAX;

—cHrcTeMaThyecKast IpOBepKa BHIIOJIHEHUS MHIMBUAYAJIbHBIX 3a/laHHIH;

—3alIMTa OTYETOB 110 JabopaTOpHBIM padoTam;

—IpOBE/IEHUE KOHTPOJIbHBIX padoT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAMOCTOSITEIHLHBIX PabOT (B MUCEMEHHOMN WJIM YCTHOHM hopmax);

—KOHTPOJIb BHITIOJIHEHUS! HHIUBHIYaIbHOTO 33/I1aHUS HA IPAKTUKY;

—KOHTPOJIb KYPCOBOI'O IPOEKTUPOBAHHUS U BBIIIOJIHEHUS KyPCOBBIX padoT;

MHBIE BU/JIBI, ONIPEEIIIEMbIE ITPENOJaBATEIIEM.

B Teuenue cemectpa oOyuaromuiicss opopmisier OTUETHBIE MaTEpUalbl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBAaHMSIMA M METOJAaMH IIPOBEIEHHS TEKYIIEro KOHTPOJISA, U

Iperno/iaBaTesb OLEHUBAET MPE/ICTaBICHHbIE MATEPUAIbI.

11.8. [lpy mNOIBEACHUU WTOTOB TEKYIIETO KOHTPOJSI YCIEBAEMOCTH B BEIOMOCTh
00yJaromMCsl BBICTABIISIOTCS ATTECTAIMOHHBIC OIEHKU: «aTTECTOBAH», «HE aTTECTOBAHY.
CucreMa U BO3MOXKHBIE KPUTEPUU OLIEHKH yYUTHIBAET 3HAHMSI, YMEHHS, HABBIKK U (UJIU) OIBIT
JACATCIIbHOCTH, xapaKTepmonmHe OTallbl (bOpMI/IpOBaHI/Iﬂ KOMHGTGHHI/II‘/JI AUCIIUITIJINHBI.
PesynmpTaThl  TEKymIero  KOHTPOJIA  JIOJDKHBI ~ YYUTBIBATBCS ~ HPH  IPOMEKYTOUHOU
aTTectauuu.MeToauueckre ykasaHHUs Uid OOy4aroluuxcs MO MPOXOXKIECHUIO MPOMEXKYTOUHON
aTTeCTaIUU.

[Ipomexyrounas  artectauus  oOydarolUMXCsl — MpeAycMaTpUBaeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHMs MO AuciuruiiHe. OHa BKIIIOYAeT B
ce0s:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipolecce
M3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CHOCOOHOCTH
HpI/IMCHSITB nux ajd peHICHI/Iﬂ HpaKTHq€CKHX 3aga4. SKSaMCH, KaK HpaBI/IJ'IO, HpOBOI[I/ITCﬂ B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCsl AaTTECTAIlHOHHON OIICHKOW «OTIMYHOY,
«XOPOIII0Y», «YAOBIECTBOPUTEIIBHOY, «HEYIOBICTBOPUTEIIHHO.

Ok3amMeH B (opMe JEMOHCTPALIMOHHOTO HK3aMEHa IPOBOJUTCA B COOTBETCTBHM C
KOMIUIEKTOM OIICHOYHOM JOKYMEHTAlMH, COZAEpXKallleM IPUMEpPHbIE OLICHOYHBbIE MaTepUalbl,
pa3MeIeHHbIM/ IPECTaBICHHBIM HIKE:

MacmopTt koMIuiekTa oueHoYHO nokymMeHTanuu (KO/) Ne 1.1nmo komnerenuuu Ne
R54 «MH:KeHepusi KOCMHYECKHX CHCTEM»

Kommnext ouenounoit nokymentauuu (KOJ[) Ne 1.1 pazpabotan B 1ensix opraHu3aiu 1
IIPOBEJEHUS JEMOHCTPAlMOHHOTO d3k3aMeHa 1Mo komnereHuuu Ne RS54 «Mmxenepus
KOCMHUYECKHX CUCTEM» U pacCUUTaH Ha BBIOJIHEHUE 3aJaHUIl TPOIOJKUTENILHOCTBIO 4 Jaca.

KOZA Ne 1.1 ™oxer OBITh pPEKOMEHIOBaH ISl OLEHKH OCBOEHHMS OCHOBHBIX
npodeccuoHanbHBIX ~ 00pa3oBaTeNbHBIX MPOTpaMM W HUX  4YacTed, JOMOJHUTENbHBIX
npoeCCHOHATIBHBIX MPOrpaMM U IMPOrpaMM HpoeCcCHOHATBHOIO OOydYeHHs, a TaKkKe Ha
COOTBETCTBUE YPOBHSAM KBAIU(DUKAIIH.
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Ilepeuenp 3HaHUl, YMEHUH, HaBBIKOB B COOTBETCTBHU co Crenudukanueid cranmapra
komrereHimun  Ne RS54  «Mmxenepus kocmuueckux cuctem» (WorldSkills  Standards
Specifications, WSSS), nmpoBepsieMblif B paMKax KOMIUIEKTa OIICHOYHO! JoKkymMeHTanuu Ne 1.1

Tabauia 22
Pazpen HaumenoBanue pasgena WSSS Baxnoctb (%)
WSSS
1 Opranu3anus padoThl ¥ YIIpaBJICHUE TPOLIECCOM 6,75
2 [IpoBeenue ucnpITaHusi OOPTOBBIX CHCTEM CITyTHUKA 3,5
3 Pa3zpaboTka nporpaMMHBIX penieHui 10,85
4 Pemenue npoOiem, MHHOBAIIMK U KPEAaTHBHOCTh pou3BoacTBa | 4,3
5 Odopmnenue u BeaeHue nokymentanun. CoOioieHre 1,4

KYJIBTYPBI

3anaHue AJs1 1eMOHCTPALMOHHOT0 IK3aMeHA M0 KOMILJIEKTY OIeHOYHO JoOKyMeHTanmnu Ne
1.1 no komnerenunu Ne R54 «MHkeHepusi KOCMUYECKHUX CHCTEM))

[TpoaomKUTENBHOCTD BBHITIOJTHEHUS 3a/laHus: 4 U.

dopmar JleMoHCTpauoHHOro K3aMeHa: OuHbIi /J{ucTaHIIMOHHBIH

®opwma yuactusi: UnauBuyanbHast

Bun atrecranuu: ['MA / [Ipomexyrounas KO/l 19 HOK net

Moay.u ¢ onucanuem pador

OO0mue TpeGOBaHUA:

YyacTHHKaM Tpejuiaraetcs B KauecTBE y4eOHOro 3aJaHUs MPOBECTH HMHUTALMOHHOE
MOJICIIMPOBAaHKE  Mpolecca MoJeTa MO OPOUTATBHOW TPACKTOPHHM MAJIOTO KOCMHYECKOTO
anmapara (MKA) - wuckycctBenHoro cmytHuka 3emiu (MC3), cmocoOHOrO BBIIOIHATH
pa3uYHbIe IIEeTIeBBIE 3a/1a4H.

B mpornecce mpoBeaenus 1D ydacTHUKH JTOJDKHBI MCIIOJIB30BaTh COOpaHHBIN 3apaHee U
MOJFOTOBJIEHHBIN K 3K3aMeHy (QyHKIMOHanbHBIH MakeT MKA u mpoBecTM ¢ HUM OCHOBHbBIE
NOJIyHaTYPHbIE HCIBITAHUS, BBINOJIHUB WH)XXEHEPHBIE pacyeTbhl M INPOBECTH HMMUTALMOHHOE
mozaenupoBanne MKA. TlpumepoM (QyHKIIMOHATBHOTO MaKeTa MOTYT CIIY)KHTh KOMIIOHEHTBHI,
BXOJISIIIME B cocTaB Habopa KOHCTpykTopa cnyTHuka «OpouKpadr» (nnam ananorn) (puc.l).
Onucanune cra"gapTHoro Habopa kommoHeHT «OpouKpadt» (wim anamorm) (puc. 2), us
KOTOPBIX COOMpaeTcsi CIyTHHK, TPeICTaBIeHo 3aeck: http://orbicraft.sputnix.ru/doku.php

Puc. 1. O6mwuii Bug cobpaHHOro KoHCTpyKkTOpa «OpoukpadT» (MM aHAJIOTH)
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http://orbicraft.sputnix.ru/doku.php

Puc. 2. O6muii Bux Habopa KoHCTpyKTOpa «OpOukpadT» (MM aHAIOTH)

Jlanee B onucaHUM HO YMOJYAaHMIO IOJpa3yMeBaeTCs Haduuue Habopa KOHCTPYKTOpa
cnytHuka «Op6uKpadT» (mnu ananorn).

CoOpannbnii pyHKIHOHATBHBIH MakeT MKA nomkeH 00ecTieunTh BBITTOJIHEHUE MUCCUU
133 Ha cnenuaibHOM CTEHJE MOTyHaTypHOro MojaenupoBanus (puc. 3). BosamoxHoe onucanue
CTEHJIa, B COCTaBE KOTOPOTO JODKHBI OBITH IIPOBEICHBI UCTIBITAHUSI MAaKETa, IPUBOIUTCS 37IECh:
http://sputnix.ru .

Puc. 3. MarautHast pamMka (MMUTaTOpP MarHUTHOTO TOJIA 3eMJTH) C MTOABECOM, HMHTATOP
3emumn, umutatop CosHita

B utore ncnonp3yemasi yaactHukamu J|D WHKeHEepHash MOJIeTThb KOCMHUYECKOTO amnmapara
JIOJDKHA OBITh MAaKCUMAJIBHO TIPUOJIMIKEHA K PealIbHO 3aITyCKaeMbIM Ha OPOUTY MOCIISM.

VYyactHukam HeoOxoauMo obecrieuuTh mnoiydeHue LleHTpamu ympaBieHUs MHOJETOM
(ITYIT) MmakcuManbHO OTIEPATUBHO, T.€. B MAKCUMAJILHO KOPOTKOE BPEMsl, KAk MOXHO OOJIbIIIETO
KOJIMYECTBA KA4YeCTBEHHBIX H300pa)KeHWH 3aJaHHBIX reorpaguueckux obnactedl B TeueHHE
AKTUBHOT'O CpoKa cyriectBoBaHus KA, mpH 3TOM CHYTHHK JODKEH MaKCHMAJIBbHO BBIMOJHUTH
IMMOCTAaBJICHHBIC TII€PCA HHUM 3aJaydu. Taxxe YYaCTHHUKH BBIMIOJIHAKOT IIPOrpaMMUPOBAHUC
OOPTOBOTO KOMIBIOTEPA ISl 0OECTICYSHHS TIeTIEBOH 3a1a4u.
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OneHka IpoU3BOAUTCS WIEHAMHU JKIOPH — 3KCIEpTaMU Ha IUIOIIAAKe IpoBeneHus /1O,
JOTMYIIEHHBIMU K OLEHKE, KaK B OTHOILICHUHM BBIMOJIHEHUS 3aJaHHus B MOJyJe, TaKk U B
OTHOILECHUM TpOoIlecca BBHIMOMHEHHs 3afaHusd. Eciau yuacTHuk /IO He BBINONHSAET TpeOOBaHUs
TEXHUKU O0€30I1aCHOCTH, MOJBEPraeT OMacHOCTU ceOs WM JIPYrHMX YYaCTHUKOB, TO OH MOKET
OBITH OTCTpaHeH oT /3.

3ananue /1D MOKHO BBINOJMHATHCA MO MOAysAM. [Ipu BbIMOIHEHMM HEOOXOAMMO
UCITOJIb30BaTh JOMOJHHUTENbHYI0 HH(POpPMALMI0O W JaHHbIe, yKa3zaHHble B [IpuioxeHusx K
3ananuio /3. OneHka Takke MpOUCXOIUT IO Pe3ysibTaTaM BBIIOIHEHUS MOIYJIS.

Ilepen BbIMOMHEHMEM 3aJaHMg HEOOXOAMMO BBIOJHUTH IJITAHUPOBAHHE  BCEX
MPOU3BOJUMBIX BHJIOB Pa0OT, pacyeToOB, BHIYUCICHUNA. YUYACTHHUK JOJDKEH MPOAyMaTh OOIIyIO
KOHIICTIIUIO paboTHl, MPUMEPHOE BpEeMs Ha BBIMOJIHEHUE MOJYJIS, ONPEACITUTh OTBETCTBEHHOTO
3a €ro BBINOJHEHHE, PACIPENEIUTh OO0S3aHHOCTU U POJIM MO TPYAOBBIM (YHKIMSIM BHYTPH
IpyHIbl U 10 AHSIM, O YEM CclielaTh COOTBETCTBYMoUME 3anucu B IIpunoxenun Nel utoroBoro
oTyeTa:

HeoOxomumasi wuH(pOpMamusi, MAOKYMEHTAllMss W MPOrPpaMMbl, HEOOXOAWMBIC ISt
BBITIOJTHEHUS 3aJaHUsl HaXOZATCs Ha paboueM KOMITbIOTepe ydacTHUKa B Marnke Ha pabodem
CTOJIC C Ha3BaHWEM, WJICHTUYHBIM J1aTe nposeneHus /D - ato mens 1 [19, mpumep: 28 12 2021
(cM. Puc. 4). OOpaseny u MOJIHBIA IepedyeHb COAEPKUMOIO 3TOM MalKH IMPEeJOCTaBIIETCS B
MOATOTOBUTENIbHBIN JICHb.

Jlisi coxpaHeHHs BCeX PE3yJbTaToB pabOThl HA pabo4yeM CTOJIe KOMIbIOTEpa KaXKIOro
y4acTHUKA CO3/Ia€TCsl Iallka C Ha3BaHMEM Ha aHIVIMHCKOM si3bike Project_Homep padouero
Mecta (cMm. puc. 4), rae Mocie HIKHEro MOJYEPKUBAHMS I€YaTaeTCs HOMEP KOMAaHJbI,
HOJTYYCHHBIH NPH skepeObeBKe pabounx mMecT, Hanpumep: Project 2

NS
Puc. 4. O6pazern co3qaHHbIX NarnoK Ha paboueM CToJIe KOMIIBIOTEpA Y4aCTHUKA

Baxno: daitn I[lpwnoxenust Nel HTOroBOro ordera 3amoiHIETCS Ha KOMITBIOTEPE
y4aCTHHKA M TPEJOCTABIIACTCS K MPOBEPKE DKCIepTaM Ha Iuiomaake (manka Project Homep
pa6ouero mecra (cm. Puc. 4).

[Tocie 5TOro y4yaCTHHKaM Ha KaXAblii KOMIBIOTEp TpeOyeTcs YCTaHOBUTH BCE
IPOTPaMMbI, HEOOXOAMMBIC ISl BBITIOJTHEHUS 3a/IaHUs KQXKJIOMY YYaCTHUKY, OTBETCTBCHHOMY 32
BBIMTOJIHEHUE MOJTYJIS.

Moayns 1: MmutanmonHoe moaeaupoBanue mojera mo opoure MKA. Pacuer
Heprodasanca Ha oopty MKA.
Y4YacTHUK pacCUUTHIBAET KOJMYECTBO CEAHCOB CHEMKHM U KOJIMYECTBO CEAHCOB CBS3H C
UCIONIb30BaHUuEeM OTKpeIToro 110 umciaennoro wmojenupoBanus SX-Modeller onenuBaet
HUKJIOTpaMMy paboThl CHYyTHHKA Ha OpOWUTE C Yy4YeTOM IIOJYyYEHHBIX MCXOJHBIX JaHHBIX.
(https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar),

Ucxonnrpie nanneie B [Ipmnoxenne Ne 2 «3amanue pis [10 uncneHHOTO MOIETUPOBAHUS
SX-Modeler» (wim aHamory) BBIAIOTCS KAXKIOMY YIaCTHHKY HA IUIOIIAJKE B COOTBETCTBHH C
BapraHTOM 3afaHus. Ha ocHOBaHWMM HH(POpPMAIMK O TMOJXYYCHHOH IMKJIOTpaMMe pabOoThI
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OOpPTOBBIX CHCTEM pPACCUHMTHIBACTCS IUKIOrpamMma paboThl cuctembl sHepronutanus (CIII)
(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 (nau aHanorn)

IIpu BbIMONHEHMHM MOAYNA 1 y4YacTHMK paboTaeT Haj YMCICHHBIM MOJEIUPOBaHHEM
JBWDKEHUS CIIyTHHUKA IO OpOUTE, MOI0Mpasi ONTUMAIIbHBIE IO OBICTPOJCHCTBUIO KO UITHMESHTHI
ynpaBineHuss PD-perynsropa MaxOBHYHOM CHCTEMBbl OpHEHTallMM U CTaOMJIM3AlMH,
UCIOJIBb3YIONIEH B KauecTBE JAaTYMKOB OPHEHTALMU COJHEYHbIE JaTYMKU W MarHuromerp. B
HOCEIYIOEM 3T KO3(QQHUIHUEHTH JOKHBI ObITh HpoluThl B OGopToBoe [1O ympaBnenus
(GYHKIIMOHATIBHOTO MaKeTa arnmapara.

Kpome PD-perynstopa, MpOBOAUTCS UYUCIEHHOE MOJETUpPOBaHHE PaOOThl MAarHUTHOU
CUCTEMBbl  CTAa0WIM3allMM, MCHOJb3YIOIIEH B  KAaueCTBE MHCIOJHUTENBHBIX  3JIEMEHTOB
JJIEKTPOMArHWTHBIE KaTyIIKH, @ B KadyecTBE JaTYMKa — MarHUTOMETp, C LeNbl0 Ioadopa
KOA(Q(UIMEHTOB  YNOpPaBJIEHUS  JJEKTPOMAarHUTHBIMM  KaTylIKaMd U COOTHOILEHUH
JUINTENIHOCTEHN MexX 1y paboToil KaTyliek U U3MEpeHUIMU MarHUTOMETpa.

3ano’aHUTh BCE JIaHHbIE, MPOU3BES pacdyeT HEAOCTAIOUINX JAHHBIX M3 YK€ M3BECTHBIX
BenuuMH U3 Tabnuuel [Ipunoxenus Ne 2 «3aganue g [10 yncnenHoro moaenupoBaHus SX-
Modeler» (unu ananoru). TpeOyercs BBINOIHUTH pacyeT HHeprodanaHca Ha OOPTY, YUUTHIBAs
pa3psan AKbB Ha Butke He 60see 20% npu paboTe CriyTHHKa Ha opoUTe.

HeoOxonuMo BkIOYMTH 3amyck pacueroB B mporpamme (puc. 10), moOutecs 3D
BU3yanu3anuu crabunnzannu cnytHuka Chibis-M (uau aHanorn) u, yBujieB TabJUUKy Ha SKpaHe
«Pacuer 3aBepiien», BHectu pe3ynbraTsl B OBC (OrbitControl) (unu ananorn). Ilo pesynpTatam
BBITIOJIHEHHUS] YUCIIEHHOTO MOJIEIMPOBAaHMsS B IpPOrpaMMe KOMaH/Aa OIIEHHWBAET CIeNyIoIue
napaMmeTphl:

1. ITapametps! 3D Buzyanuzanum CryTHUKA:
CoBnajieHre OMOPHBIX MAPKEPOB OCEH CBS3aHHOW CHCTEMBI KOOPAMHAT W OMOPHON CHUCTEMBI
KOOpJMHAT.
Cucrema crabminzanuu paboTaeT coriaacHo anroputmy B SX-Modeler (mnu ananoru)
Cucrema opueHTanuu padboTaer coriacHo anroputmy B SX-Modeler (unm ananorn)
[Tone3nas Harpyska paboTaeT coriacHo anroputmy B SX-Modeler (nam aHaiorm)

2. [TapameTpsl akKyMyJISITOPHON OaTapeu:
Emxocts AKB;
Paspsan AKD Ha Butke;
I'myGuny paspsiia 6arapeit;
KonnuecTBo MKIIOB 3apsia - pa3psiia B mporecce padoThl CIyTHUKA.

3. [TapameTpsl coTHEUHBIX OaTapeii:
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pa3Mephl COJTHEYHBIX MaHENeH.
pacroI0KEeHNE COTHEYHBIX MaHeNei.
KOJIMYECTBO COJIHEYHBIX MaHEeNeH.

4. ITapametps! /133 u cBs3u:
YuuTeiBasg BpeMsi CyTOK IpOJIETa CIYyTHUKA, OMPEACIUTH BPEMsS BKIIOYCHHS M BBIKIIOYCHHUS
KaMepbl MIPHU MPOXOXKJICHUN 30HBI CHEMKH, KOJMYECTBO CEaHCOB CHEMKH U BpEMs BKIIIOUCHHS U
BBIKJTIOUECHHUSI ITepeIaTUiKa MPU MPOXO0KACHUN 30HbI IIepejaut, KOJTHMUYECTBO CEAaHCOB CBSI3U;
KonmyecTBO 1 Ka4eCTBO CHUMKOB.
[Tpuem tenemerpuu B 11O OrbitControl (nnu anamorm)

Moaenuposane sasepiuens Bpema cusrapum; 02:33:15 Liar: 60.0 sec Cosannenmi o

Puc. 6. I'paduku Bu3yanusanuu saeprodananca Ha 60pTy

5. CocTaBuTh TPAaBHIBHYIO OJIOK-CXEMY PACIOJIOXKEHHUS BCEX YCTPOMCTB HAa KOPITyCe
CIyTHHKA U UX cooTBeTcTBUE 3D-Mozmenu (puc.7).

Puc. 7. bnok-cxema coeauHeHni JaTunkoB «OpOukpadpT» (MK aHAJIOTH)

6. BeInoHeHUE pacyeToB, 3all0THEHUE COOTBETCTBYIOINX AaHHBIX B [Ipunoxenun Nel
UTOTOBOI'O OTYETA.

Mopyns 2: PazpaboTka nporpaMMHOro odecrneyeHusi Ajasi 60pToOBOro 000py10BaHUs
MKA. IloayHaTtypHble HCHIbITAaHUS QYHKIMOHAIBHOIO Mmakera MKA.

YYyacTHHK TIpH BBHIIOJIHEHHUH JTOTO MOXYJS JIOJDKEH pa3paboTarh MporpaMMHOE
obecnieuenue (I10), obecneunBaromiee caaKeHHYIO pabOTy KOMIIOHEHTOB MUKpoOcIyTHUKA. OH
pazOupaeTcsi ¢ BRIOOpPOM si3bika mporpammupoBanus — Python wimm C (ms 3Toi BO3pacTHOM
IPYMIIbI), apXUTEKTypoil OOPTOBOrO MPOrpaMMHOI0 oOecredyeHus, cpenoil pa3paboTkH,
croco0oM COOpKH, TIPOIINBKH, OTIAIKA OOPTOBOTO MporpaMMHoOro obecredeHus. Heobxomamumo
BBITTOJIHUTH CJIETYIOIINE BHIIBI PA0OT:

CoctaBuTh 001l aITOpUTM pabOTHI BCEX CUCTEM, YCTAHOBJICHHBIX Ha 60pTy KA;

CocTtaBuTh MOPOOHBIN ATOPUTM PAOOTHI CUCTEMBI OPUEHTAINH, YCTaHOBICHHON Ha KA

CocTtaBuTh MOIPOOHBIN AITOPUTM PAOOTHI CUCTEMBI CTA0OMIIN3AINH, YCTaHOBICHHOM Ha KA ;
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CoctaBuTh TOAPOOHBIA aNTOPUTM pPAOOTHI MOJE3HOW HArpy3ku (IIeJIeBOM ammapaTypsbl),
ycTaHOBJIEHHOM Ha KA

CoctaBuTh MOAPOOHBIN aNTOPUTM pabOTHI CUCTEM, YCTAaHOBICHHOM Ha KA;

Hanmcars 1 cKOMOHIMPOBATh KOJIBI ISl HPOBEPKU BCEX CHCTEM M JATUYMKOB M3 COCTaBa Habopa
KOHCTpYKTOpa criyTHuka «OpouKpadT» (unum ananorn).

Pa3pabotaTh KOIbl KaJMOPOBKH, TAPUPOBKU CUCTEM M JATYMKOB CIIyTHHMKA, AJISI KOTOPBIX 3TO
IIPEyCMOTPEHO.

[TpoBecT aBTOHOMHBIE UCHBITAHUS BCEX CHUCTEM, JATUUKOB, YCTPOMICTB, yCTaHaBIMBAEMbIX Ha
CIYTHUK (pHuc. 8);

BeimonmauTh PrintScreen skpana koMmrbioTepa ¥ BHECTH naHHbIC B [Ipunoxenue Nel utoroBoro
oTyeTa.

Puc. 8. Okno nporpammsl LIYII (GroundControlX (umu ananorn)) u odpaser npoBepKu
Marnutometpa
[Ipu mpoBeneHUN aBTOHOMHBIX HCIIBITAHUH Kamephl MOJE3HONW Harpy3ku JOOUTHCS Hambolee
YEeTKHX ITOKa3aTesell pe3KOCTH U (POKYCHPOBKH (MCCIEAYETCS C TIOMOUIBIO MUPHI);
Bemmonnute PrintScreen skpana koMmnbioTepa v BHecTH AaHHble B [Ipunoskenue Nel urorosoro
oTyeTa.

5. HeoO0xonuMble NPHJI0KEHUS
K 3amanusm OyayT uATH TPUITOKEHUS:
[Tpunoxxenne 1 MTorosslii oTueT 0 npoBeacHuu 10
[Tpunoxenune 2 IIpumep 3amanus nis nporpammsl SX-Modeler (i ananorn)
ITpunoxenue 3 Ilepeuens nHpopMaiuu, XpaHsieics B nanke s y4acTHUKOB /19D
[Tpunoxxenne 4 CiMcok peKOMEHyEMBIX TPOTrPaMM U CaiTOB
Oco0ble yci10Bus NpoBegeHusi JleMOHCTPAlIMOHHOI0 IK3aMeHa 110
cranaapram Bopaackuiic Poccust B qucTaHIIMOHHOM (hopMare

Hacrosimmme  ycnmoBus — ompeAensiOT — NOPAJOK — OpraHu3ald W IPOBEICHHS
JIEMOHCTPAILMOHHOTO 3K3aMeHa 1o komneTreHuu Ne R54 «MHxeHepus KOCMUYECKUX CUCTEM) B
COOTBETCTBUHU C KOMIUIEKTOM oIlleHOouHOW nokymeHTtanmu (KOJ[) Ne 1.1 B nucTaHIIMOHHOM
dbopmare paboTHl BO BpeMs IK3aMeHa.

TexHuYecKHe cpeacrea, IpUMEHAECMBIC IJIA OPraHU3allMi U MIPOBECACHUSA
ACMOHCTPAINHOHHOI'0 3K3aMEHAa

Yci0Busi BHICOTPAHCIAALUHA Tpebyercs 2 kamepbl U KAKAOTO YUaCTHHKA!

c/1a4¥ 1eMOHCTPALMOHHOI0 (dbpoHTanbHAsE HA KOMIIBIOTEPE (HOYTOYKE) yyacTHUKA U

IK3aMeHa KaMmepa, pa3MelleHHas 10331 y4aCTHUKA (MOXKET ObITh
YCTaHOBJICHA Ha NITATHBE)

Yci10BUsI BUIC03ATIMCH CAAYH HabmtoneHue 3a y4acTHUKOM dK3aMeHa MPOU3BOIUTCS

JA€MOHCTPALIMOHHOTI'0 K3aMeHa OHJIANH

Yca0BusA TPAHCIALMH YKpaHa / Hcnonw3ys [10: Zoom / TeamViewer / OBS / AnyDesk
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pabdoyero MecTa IK3aMeHyeMOro

YcoBus 3anucu dIKpana / Ucnons3ys [10: Zoom / TeamViewer / OBS / AnyDesk
padoYero MecTa 3K3aMeHyeMoro

YcaoBus nepenaun 3aganui B ngonosHUTEIBHBIC THH, TIPEAYCMOTPECHHBIC HA
JIeMOHCTPAIMOHHOT0 IK3aMeHAa MPOBE/ICHUE aTTECTAIIUU

IKCIEPTAMM YYACTHUKAM,
TaK:Ke Pe3yJibTaTOB PadoThl
YYACTHHUKAMM IKCIEPTaM

YcaoBus JeMOHCTpaIUU B KO/l 1.1 e npumeHnumMo

pe3yJibTaTa BbINOJIHEHHO He 3aropaxuBasi aBTOHOMHBIE UCIIBITAHHS
padoThI YHACTHHKAMH IK3aMeHa

JlonoJIHUTeIbHOE TPOrPAMMHOe Sunexc uck / Google Disk

of0ecreyenue Heo0XoAMMoOeE LIS
pa6oTtsl Ha /[J, BKiIIOUas
MPOrpaMMbl COBMECTHOH PadoThI
HaJl IOKYMEHTaMH, 00JIauHbIe
XpaHWININA, cienuduyeckne
NporpaMMbl He0OX0AUMbIE 1JIA
peanusanum 3aganmns /19

YciaoBust okazaHusi IOMOIIHU B 1o 3anpocy — TexHnueckomy 3kcnepry win [T-
YCTaHOBKe U 00y4eHus padore ¢ cnenuanucty LIS

NPOrpaMMHBIM o0ecriedeHueMm,
TEeXHU4YEeCKOH MOJAeP:KKH BO
BpeMs nposeaenus 19

5.3. IIpaBuia nposeaenust /19 njs ydyactHukoB: 1. JlomycTUMO HCIONB30BaHUE cMapT(HOHOB
TOJIBKO JJIS OCYIIECTBIIEHUSI BUJEOCHEMKHU

(xamepa JAOKHA OBITH YCTAaHOBJICHA MO33/IM YUACTHUKA).

2. Mecto HaxoxaeHus cMapThoHa TOHKHO OBITh B 30HE BUTUMOCTH OTBETCTBEHHOTO
JMHENHOT 0 DKCIEPTA.

3. B cnmydae oOHapy»)eHUs UCTIOIB30BaHUs cMapT(OHa, C IENIbI0 JOMAIIHEH 3aTOTOBKH
BUieo(parMeHTa, UCIOIb30BaHus HH(POPMAIMK U3 UHTEPHETa, 3BOHKA, OOHYIUTh KPUTEPHH TIO
OLICHKE pabOThl yYaCTHUKA.

4. HenomycTuMO TNpUMEHEHHE 3alpelleHHBIX O0OpYIOBaHUS M akceccyapoB: ¢uienl KapThl,
CBEMHBIX XKecTKuX auckoB, CD, DVD, yMHBIX 4acoB u T.II.

ITpunosxenune Ne 1
Hrorosbliii oTuer 0 nposenenuu /19
Ha3Banue meponpustus:

PaGouee mecTo Ne

®UO yuacTHHKa:

JlaTa Mecto npoBeneHus

OTuyeT 0 NpOBeICHNH YMCICHHOT0 MOJCJIMPOBAHNS
Ilesb: oneHKa BO3MOKHOCTH BBINOJTHEHUS] CIYTHUKOM 3a/1a4M 110 CheMKe 32/JaHHOI0
paiioHa 3emMJ/1u M nepeaye JAHHBIX HA 3eMJIIO.
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1. Kaprunka: Print Screen: OOGmuii Bua CUCTEMbl MOJEIMPOBAHUS; KapTa C TPAcCoil CIyTHHUKA,

KOoOpJAuHaTaMH CbEMKHU U ICPEaAaAIN.

CBSI3aHHOM CHCTEMaMH KOOpIMHAT.
3. Ha oxonozeMHyr0 OpOHUTYy 3amylieH CIOYTHHK CO

Kaprunka: Print Screen: O0muii Bua cucteMsl MoJenupoBanus: 3D-BUa CyTHUKA C ONOPHOU U

CICAYIOIUMHU  XapPAKTCPUCTHUKAMU:

4, XapaKTepUCTUKH OPOUTHI:

5. HasBanue u KOOpAMHATHI 30HBI CHEMKHU:

6. HasBanue u KOOpIMHATHI IPUEMHOMN CTAHLIUU:
7. Bpems Hayana MOJEIUPOBAHMUS:

8. Bpems KoHIIa MOJCITMPOBAHUS

9. IIpunoxenue Sputnix Modeler (SX-Modeler) nokaszaio,

KaMCpPhbI U MEpCAaTInKa CICAYIONIUC!

qTo Tpe6yeMble MOMCHTBI BKIIFOUCHUA

BperI BKIIFOYCHUA

BpCMH BBIK/IIFOYCHUA

CCAaHCOB!:

ITTT.MM. I/, ITTT.MM. I,
UY:MM:CC U4Y:MM:CC
Cpemka
[lepenaya naHHbIX
KomuecTBo CpéMKH, IIT Cas3u, T

10. Kaptunka: Print Screen: Pe3ynbTaT UHCIEHHOIO MOJENIHMPOBAHUS IHMKJIOTPaMMbl pPabOTHI

CUCTeMBbI Hepronutanus (rpadguxu — 3 mr.)

11. MakcuManbHbII YpOBEHb pa3psia aKKyMyJIsiTOpa Ha BUTKE:

BoiBoabl: Cucrema sHepronuTaHusi odecriednBaeT padOTy CIIyTHHKA MO LUKJIOrpaMMe, MpHU
3TOM YypOBEHb pa3psla aKKyMyjasTopa HE IPEBBIIACT %
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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 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.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUTUINHBI

JlaTa BHECEHUS
M3MEHEHUI U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit
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