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AHHOTaUs

Hucuumnuna «HXeHepuss KOCMHUYECKHMX CHUCTEM» BXOAMT B 00pa30BaTeiIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajiaBpHaTa 10 HaIpaBICHUIO MOArOTOBKH/
CIEeLMATbHOCTH 09.03.01 «adpopmaruka u BBIYMCIIUTEIbHAS TEXHHUKA»
HarpaBieHHocTH/crieranu3anu «[IporpaMMHbIe CHCTEMBI aHanHM3a, 00pabOTKH W IMepeaadu
JIaHHbIX». Jlucuurummaa peanusyetcs kadenpoit «Nel 1y,

JlucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CISTYIOIIUX KOMIIETECHIIHIA:

[TIK-6 «MHxeHepus KOCMUYECKUX CUCTEM»

Copneprkanue JUCHUILIMHBI OXBAaTBIBAET KPYT' BOIIPOCOB, CBS3aHHBIX C Kiaccupukanueit
COBPEMEHHBIX KOCMHMYECKHMX allllapaToB, OCHOBHBIMU CTAgUSIMU M OJTallaMd CO3JIaHUs
MUKPOCITYTHHKOB, Pa3pabOTKOW M HWMHUTAIIHOHHBIM MOJICTHUPOBAHUEM 0a30BBIX OOPTOBBIX
CUCTEM  MHKPOCIYTHMKA, KOMIIOHOBKOM CIIyTHHKa B COBpeMEHHbIX maketax 3D
KOHCTPYHPOBaHUS, pa3pabOTKOW OOPTOBOTO CIEIUATBHOIO TMPOTPAMMHOTO O00eCIeYCHHS,
pa3pabOTKOMl M  W3rOTOBJICHHEM  OOpTOBOW  KaOelnbHOW  CeTH, aBTOHOMHBIMH U
(YHKIIMOHATHHBIMU UCTIBITAHUSMHU.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
y4eOHOTO MpolLecca: JEKIUH, TPAKTHUECKUE 3aHIATHS, CAMOCTOSTEIbHAS Pad0Ta 00YyYaroIIerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHas aTTecTanus B popme sk3ameHa (6 cemectp).

OO6mias TpPyAOEMKOCTh OCBOCHHUS JUCIHUIUIMHBI COCTaBiIAET 3 3adeTHble eaunHuibl, 108
4acoB.

SI3bIK 00OyUYeHUs IO TUCIHUILTUHE KPYCCKUI.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OO1elt nenplo TUCIUTUINHBI SBISICTCS 3HAKOMCTBO YUYAIIUXCS ¢ PA3IMYHBIMU 3a7a4aMH,
pelaeMbIMH COBPEMEHHBIMU KOCMHYECKHMH aIlllapaTaMHu, a TAaKKe OCOOCHHOCTSIMH pa3pabOTKH
U 9KCIUTyaTalldd MaJIoro KOCMHUYECKOTO ammapara — UCKyccTBeHHoro cnytHuka 3emiu (UC3),
BKITIOYAIOIUMH BBIOOpP OpOMTHI, cocTaBa OOpPTOBOHM ammaparyphl, CIOco0a OpHUEHTAIUU |
cTabuu3aluy, TPUHIKIEI OPTaHU3AIMK CBS3M C HA3eMHBIMU IyHKTaMu. [IpukiamHas 4acTh
JTUCIUTUTMHBL  HATpaBlIeHAa Ha pPa3paboOTKy NPOEKTa MaJIOr0 KOCMHYECKOro amrmapara,
CIIOCOOHOTO BBITIONHATh PA3IMYHBIC IIENIEBbIC 3aJadd. B mpormecce WM3Y4YCHHS MUCHUTUINHBI,
oOyJaromuecsi 3HAKOMATCS C COBPEMEHHBIMH  MEKAYHAPOIHBIMH  00pa3oBaTEIbHBIMU
nporpaMMaMd IO HCIOJB30BAHUIO MHKPOCIYTHHKOB, PEIIAIOT 33aJa4d 10 YIPaBICHUIO
JBY)KCHUEM, HABHTAIlMM M OPUCHTAIMM MHUKPO- W HAHOCITYTHHKOB, H3YYalOT OCOOCHHOCTH
UCIIOJIb30BaHUs JIBUTATENBHBIX YCTAHOBOK HAa OOPTY MHUKPOCIYTHHKOB. Ha mpumepe sTamos
NPOCKTHUPOBAHUS  MHUKPOCITYTHUKOB  yYalllMecs  OCBaMBAIOT  ONTHMAJbHBIE  METOJIBI
TEOPETUICCKHUX U IKCIICPUMEHTAIBHBIX WHKCHEPHBIX MCCIICIOBAHUN.

Ha npaktuyeckux 3aHATUSAX ydalquecs BbINOJIHAIOT 3D-cO0pky, pa3pabaThiBalOT 4acTh
AIIEKTPOHHOTO O0OPYAOBAHUS, OCYIIECTBIISIOT COOPKY (DYHKIIMOHAILHOTO MaKeTa M MPOBOJSAT
OCHOBHBIE IT0JIyHaTypHBIE UCIIBITAHNS, HHKEHEPHBIE PACYE€Thl 1 MMUTALIMOHHOE MOJEINPOBAaHUE
KA. Taxxe OHHM BBIIOJHSIOT MPOTPaMMHUpPOBAHHE OOPTOBOTO KOMITBIOTEpA Ui oOecredeHust
IIEeJIEBOU 3aJaUH.

1.2. JlucumnimHa BXOAMT B  COCTaB  dYacTH, (HOPMUPYEMOHl  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICHIEr0 00Opa3oBaHus (Jajiee —
OI1 BO).

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

B pesynbrare M3ydyeHus NUCHMILIMHBI 0OydJaroUIuiics AODKEH 00janaTh ClIeIyIOLUMU
KOMITETEHIIMSIMU WIA UX 4acTsAMH. KOMIIETEHIIMM M MHIMKATOPBl UX JOCTUKEHUS IIPUBEICHBI B
tabmuie 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

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

[1K-6.3.1 3HaTh OAUTMCTUKY U JTUHAMUKY
KOCMHYECKOI'0 10JIeTa MaJIOT0 KOCMUYECKOTO
anmnapara (MKA), apXuTeKTypy U alrOPUTMBI
palboThI CUCTEM HaBUTALUH U YIIPABICHUS
JBHKEHHEM, 00ecriedeHre JUCTAaHIIMOHHOTO
souaupoBanus 3emin (/133), MeTo bl IpoBeieHuUs
UCIBITAaHUH, MPOEKTUPOBAHUS MOJE3HBIX HATPY30K
U CITy’EOHBIX CUCTEM KOCMHUYECKUX alnapaTos,
TTK-6 Hrxenepus TEOPUIO HAJIE)KHOCTH
[TpodeccronanbHbIE OCMIECKIX IT1K-6.Y.1 ymeTh NpoBONUTH KOMIIBIOTEPHOE
KOMIIETEHIIUU CHCTEM MOJIEJINPOBAHUE TPACKTOPHOIO ABHKEeHUsI MKA
Ha OpOUTE KaK JUHAMUYECKOTO 00BEKTa,
MIOATOTABINBATh PAallMOHAIbHBIE pacuéTHbIe 3D-
MOJIENIN U3ETHi, pa3pabaThiBaTh
MPUHIMITHATIBHBIE JJIEKTPUUECKHE CXEMBI,
UCIOJIb30BaTh HHTEPIIPETUPYIOMIUHI 361K Python
u C/C++, BBINONHATH COOPOYHBIE U MOHTaXHbBIE
YEepTEkKU U crenn(puKannm, OCyIecTBIATh
pabotel B CAIIP SolidWorks (SW)
I1K-6.B.1 BnageTh HaBbIKaMH pa3pabOTKU U
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MMUTAIMOHHOTO MOJEIUPOBAHUS OOPTOBBIX
cucrteM MKA c ucnons3oBanrem
BBIUHCIUTENbHON TEXHUKH, BHIITOJIHEHUS
KOMITIOHOBKH O0pTOBOr0 060pynoBanus MKA,
pa3paboTKu CHEeHaTIbHOrO MPOrPaMMHOIO
obecnieuenus (CITO) ans 60pTOBOro KOMIBIOTEpA
[1K-6.B.2 BiageTs 0OIMMHI HOHATHIMU 00
APTrOHOMUKE P COOPKE U IKCIUTyaTAIHH
W3JIeNHs]; HABBIKAMU MCIIOJIB30BaHUS
obopymoBanus 1t cOOpkU U uctbiTaHnii MKA,
NasUIbHOTO U KOHTPOJIbHO-U3MEPUTEIHHOTO
000pynoBaHus, HEOOXOJUMBIX HHCTPYMEHTOB;
HaBbIKaMU pa3pabOTKU, U3TOTOBJIICHHUS, IPOBEPKU
00pTOBOI KaOENBHOM CeTH, MMAWKKN Pa3hEMOB,
JKI'YTOBKH KaOenen

2. Mecro nucuurinHbl B cTpykType OI1

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

— « Uudpopmaruka,

— « DIEKTpOHHUKa,

— « Maremaruka. MateMaTHYECKUM aHAIN3Y,

— « Teopus cucrem neperayl CUTHAJIOBY,

— « OCHOBBI TEOpUU YIIPABICHUSI»

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

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

— « IIpoexkTupoBanue cuctem nepeaadn JaHHBIX,

— « CHUCTEeMHBII aHaIN3 U METOAbI ONITHUMHU3ALIUNY,

— « WHTepdeiicbl  aBTOMaTHU3MPOBAHHBIX CHCTEM  00pabOTKM  HHPOpMALMK U
yIpaBICHUS»

3. OO0BEeM ¥ TPYJOEMKOCTh JUCIIUILTAHBI
JlanHbple 00 o01eM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AENbHBIX BHUJIOB Y4eOHOM
paboTHI 110 AUCLUHUIUIMHE (M paclpeieseHle 3TOM TPYI0EeMKOCTH [0 CEMECTpaM) NMPEACTABIEHBI B
tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITHHBI

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

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

nexiuu (JI), (dac) 17 17

npakTudeckune/cemunapckue 3anarus (I13), 34 34

(dac)

naboparopusie padbots (JIP), (dac)




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

9K3aMeH, (Jac) 36 36

CamocmosamenvHas paboma, Bcero (dac) 21 21

Buo npomescymounoit ammecmayuu:. 3ayer,

audd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.) I3, I3,

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAAM 3aHITHIA.
Paznensl, TeMBl JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TaOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasnernsl, TeMbl AUCLUILIMHEL Jlexwmn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Pasznen 1. BBenenue B TucUIUIMHY 2
Paznen 2. Masble KOCMUYECKHE annaparsl 4 3

(MKA). Knaccudukanus u 061acTi IpuMEHEHHUS.
Tewma 2.1. Knaccudukanus MKA no
HAa3HAUYCHHUIO.

Tema 2.2. KOMIIOHOBOYHBIE U a3POJMHAMUYECKHUE
cxembl MKA.

Tema 2.3. CoBpeMeHHbIE TI1aT(HOPMBbI
yHuBepcutercknx MKA.

Pasznen 3. basuncTuka u [uHaMuka 4 3
Kocmuueckoro nosiera MKA.

Tema 3.1. Tunosslie opoutsl nonera MKA.
Omnpenenenue napameTpoB OpOUTHl U
o0ecrieyeHne TpaekKTOpHOro ynpasieHus MKA
Tema 3.2. Cpeactsa gocraBku MKA Ha opOuty.
CoBpeMeHHbIE CUCTEMBI HABUTALIMH, YIIPABICHUS
JBUKEHHEM U HaBeJeHUs pa3HbIX TUIoB MKA.
JIBuraTtenbHble yCTaHOBKU Ha 60opTy MKA.

Paznen 4. OcHOBHEIC 33J]a4X TUCTAHIIMOHHOTO 4 4
30HIUPOBAHUA 3EMIIH.

Tewma 4.1. OcHoBHBIC 3a7aun criyTHUKA J[33.
Tema 4.2. Anroput™sl QyHKIIMOHUPOBAHUS
cnyrHuka J133.

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

IToaroroBka x TCKYIIEMY KOHTPOJIIO 3

Pa3znen 5. OCHOBHBIE KOHCTPYKTHUBHBIE JJIEMEHTBI 16 4
MKA.

Tewma 5.1. Ananu3 koHCTpyKIMu criyTHUKa [[33
Ha NpuMepe KOHCTpykTopa OpOukpadr.

Tema 5.2. ®yHKIMOHANIBHBIE OCOOEHHOCTH
BBITNIOJIHEHMSI LI€TIEBOM 3a/1auM criyTHHKA J[33.

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

Tema 6.1 11O yncnenHoro moaenupoBanus SX-
Modeler




Paznen 7. COopka MakeTa CIyTHHKA C TIOMOIIBIO 10
KoHCTpyKTOpa Opbukpadt

Tema 7.1 COopka Koprnyca U JaTYMKOB CITyTHHKA
Tema 7.2 Ilonynarypusle ucnbitanuss MKA.
Penrenue nieeBoi 3amauu

Tema 7.3 OueHka CTOMMOCTH POEKTA

Paznen 8. [IpoBepka u nporpaMmMupoOBaHKUE 8
JnaT4ukoB, cucteM MKA, 1ieneBoii amnmapaTypsl.
ABTOHOMHBIE UCIIBITAHMS TATYUKOB U CUCTEM
CITyTHHKA.

Tema 8.1 ABTOHOMHEIE UCIIBITAHUSA JATYUKOB U
CHUCTEM MakKeTa CIIyTHHUKA

Tewma 8.2 Pa3paboTka mporpaMMHOTO Koja
ABTOHOMHBIX UCIIBITAaHUI

Tema 8.3 PazpaboTka mporpaMMHOTO Ko/ia
(YHKIMOHAJIBHBIX UCIIBITAHUI

HUroro B cemectpe: 17 34 21

Hrtoro 17 34 0 0 21

IIpakTrueckass IOATNOTOBKA  3aKIIOYAETCAs B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIWH, CBS3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TEM JICKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI IPUBEEHO B Tabaule 4.

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

Howmep

— HaszBanue u conep:xanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI

1 BBenenue B TUCHMILIMHY.

Hcropust nosiBIeHUs U pa3BUTUS KOMIIETEHINH “TIHXXeHepUst KOCMUYECKUX
cucrteM” . Texuuueckoe onucanue komrnereHun. KoHkypcHoe 3ananue.
CogepxaHuie 1 0COOEHHOCTH KOMIeTeHIIMH. OCHOBHBIE 3Talbl CTAHOBIICHUS
KOMIIETEHIIMH U Pa3BUTHE MaTepHalIbHO-TEXHUYECKON 0a3bl Pacuimpenue
TEOPETUYECKHX BOMPOCOB KOMIIETEHIIUN B paMKax y4eOHOUW TUCIUIUINHBI.
KoHnenus 3aanust Ha J€MOHCTPAIIMOHHOM DK3aMEHE.

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

3anauM, pelaeMble ¢ UCIOJIB30BAHUEM COBPEMEHHBIX KOCMHUYECKHMX aIllaparos.
Pa3zButne knacca manbix kocmuueckux ammapatoB (MKA). Mx gocrounctBa u
Henoctatku. Knaccudpukanus MKA no HasHayenuto. KommoHOBOuHBIE U
a’poauHamuyeckue cxembl MKA. MexnyHapoaHble cTaHAApThl U COBPEMEHHbBIE
iatdopmbl yHUBepcuTeTckux MKA.

O0630p  MHpOBBIX  HAyYHO-TIPOM3BOJCTBEHHBIX  ILIEHTPOB  KOCMHYECKOTO
puOOPOCTPOCHUSL. CoBpeMeHHbIE ~ MEXIyHapoJIHble  00pa3oBaTelbHbIE
OporpaMMbl 1O  MCHOJB30BAHUIO.  MHUKpPO-  CIIyTHHKOB.  YIpaBlieHUE
MHHOBAIIMOHHBIMHU IIpOIlECCaMU B KOCMHUYECKOM INpubdopocTpoenHun. Kiouesbie
TEXHUUYECKHEe NMPpoOIeMbl, TpeOyIolIre HEOTIOKHOr0 pemeHus. [Iporaos pa3sutus
COOTBETCTBYIOIIUX TEXHOJOTHH.

3 banaucruka u AmHaMuKa KocMu4deckoro mojera MKA.
bainuctuka u nunamuka kocmudeckoro nosera. CpeacrBa noctaBku MKA  Ha
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opbuty. CoBpeMeHHBIE CHCTEMbl HaBHMTallid, YIpaBICHUS IBUKCHHEM U
HaBeneHus pazHbix THIOB MKA. Tunossie opOutsl nosera MKA. Ocobennoctu
UX pacyera U obecriedyeHre TPAaeKTOPHOTO yIrpaBieHus. /[BurarenpHble yCTaHOBKU
Ha 6opty MKA.

VYmopasinenue newkeHueM MKA Ha opOuTe Kak JMHAMHYECKOTO OOBEKTA.
MonenupoBaHue CHUCTEMBI YIJIIOBOTO M OPOUTAILHOTO YIPABICHUS JIBIKEHUEM
MKA Ha opOute. OmpenerneHue mapamMeTpoOB OpPOHUTHI u obecrieyeHue
tpacktopHoro ynpasiaeHuss MKA. JIpurarensubie yctanoBkH Ha 0opTy MKA.

OcHoBHbBIE 32/1a4H JMCTAHIMOHHOI0 30HAUPOBaHUA 3eMJIH.

OcHoBHbIe 331aun cnyTHUKA J[33. Anroput™bl pyHKIMOHUPOBaHUS cryTHHKaA J[33.
Anroputm (GYHKIIMOHUPOBAHUS CUCTEMBbI cTabumu3anuu. Anroputm
(YHKIMOHUPOBAHUS CHCTEMBl OpPHEHTAIMH. AJTOPUTM (YHKIHMOHHUPOBAHUS
MOJIC3HOM HArpy3Ku. OTambl BBIIOJIHEHUSA 1IEJIEBOM 3a/1aun ciyTHUKOM J133.

OcHOBHBIC KOHCTPYKTHBHBIE 3jIeMeHThl MKA

CoctaB U CTPyKTypa COBPEMEHHOTO KOCMUYECKOIo ammapara (CHCTeMbl
yIOpaBiICHUS, HSHEProCHAOKEHMS, PACKPBITHSI U  YIPaBICHUS COJHEYHBIMU
OarapesMH M AaHTEHHAMH, CBS3M, OpHUEHTaUMU U crabunusauuu. [lone3nas
Harpyska). 3ajaun CTPyKTYpPHOH M MapaMeTpUyYecKOl ONTUMU3ALUU MPUOOPHOTO
obopynoBanus MKA.

Oco0OeHHOCTH  HCHOJB30BaHUS  MPOAYKLIUM  HHAYCTPUAJIBHOTO  HapTHEpa
KomrereHIMU- koMnanuu CrytHukc. CoctaB npubOOpHOTo 000pyI0BaHUS MAaKeTa
yuebHoro cnytHuka. MmuTanus npouecca ynpasjieHUs OpUEHTALUN CIIyTHUKA 110
0JIHOM ocu (OcH IoJIBeca) MpH ero MoJieTe o KPyroBoil SKBaTOpUaJIbHON opOUTe.

HNmuranuonnoe moaeaupopanue MKA. Pacuer 3neprodananca na oopry
AHanu3 KOHCTpyKIuu ciyTHHKa /{33 Ha mpumMepe koHCTpykTopa Opoukpadr.
Cuctema snepronutanusi. bopToBoit kommbioTep. CucTema cTabuin3aum.
Cucrema opueHTanuu. Crucrema mosie3Hoi Harpy3ku. OyHKIIMOHAIbHbBIE
0COOEHHOCTH BBITIOJIHEHHUS 11€JIeBOM 3a/1auu crnyTHuka J133.

CoOopka MakeTa CIIyTHHKA ¢ MOMOIIBI0 KOHCTPYKTOpa OpOukpadr

00630p KoHCTpYKTOpa «OpbukpadT», €ro BOZBMOXKHOCTH B yueOHOM Mpoliecce.
3anauu, pemaemsle B porecce o0yuenus. [Ipumepsl peanuzanuu crabunmusanuu
Y OPUEHTALMH MAJIOro KOCMHUYECKOI0 anmapara Ha IpuMepe KOHCTPYKTopa
«OpOukpadT».

[TporotunupoBanue koHcTpykiuu MKA. PazpaboTka cTpyKTyphl U cocTaBa
makeTa MKA ¢ momo1pto KoHCTpykTopa “Opbuxpadt”. JleMoHCTpalus 3TanoB
pa3zpabotku 3D- Mmosen MUKpOCTTyTHHKA. J[eMoHCcTpalust COOpKH MaKeTa
MHUKPOCIYTHHKA.

Pa3zpaboTka criennagbHOTrO MPOrpaMMHOTO 00ecTieueHus Il OOPTOBOTO
kommnbrorepa MKA. OcobeHHOCTH 3a/1a4i AUCTAaHIIMOHHOTO 30HIUPOBAHHUS
3emiu. O000IIEHHBIN aNrOpyUT™M y4eOHON MUCCHUHM MUKpOCTTyTHHKA. OcoOeHHOCTH
pa3pabOTKU M OTJIAJAKH IPOrPaAaMMHOT0 KOJIa.

IIpoBepka u nporpaMMHupoBaHHe IaTYUKOB, cucteM MKA, nesesoit
annaparypbl. ABTOHOMHbIE HCTIBITAHUS TaTYHUKOB U CHCTEM CIYTHHKA.
OcobeHHOCTH 33191 TUCTAHIIMOHHOTO 30HaupoBanus 3emin. O000meHHbII
ITOPUTM y4eOHON MUCCHHM MUKpOCTTYTHHKA. OCOOCHHOCTH pa3pabOTKU U
OTJIAJIKH MPOTPAMMHOTO KO/Ia.

JleMOHCTpalyst BRIOTHEHUST y4eOHON MUCCHH TUCTAHIIMOHHOTO 30HIUPOBAHUS
3eMuIH ¢ UCTIOIh30BAHMEM MAaKeTa MUKPOCITYTHHUKA U UMHUTATOPa KOCMUYECKON
cpennl “Teppa”.

CucremMbl HAaBUTalUMU U ynpasJjeHus apu:xxennem MKA B rpynme.
Teopernueckue u mpakTudeckue acnekTsl coopa MKA B rpynmy. OTHOCUTENbHAS
napuranus MKA B rpynme u HeoOxoauMoe mprubopHoe ocHameHue. OdecrnedeHne
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‘ynpaBneHHﬂ OTHOCUTEIbHBIM JBIKeHHEM MKA B rpymne.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IULIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

Tembl mpakTHYECKUX
3aHATUN

DopMBI TPAKTUYECKUX
3aHSATHN

TpynoeMKoCTb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No
pasnerna
JIMCLINIL

JIAHBI

Cemectp 6

3D-npoexTupoBanue
JJIEMEHTOB
KOHCTPYKLIUU
CIIyTHHUKA, MOJIEJIEH
JIOTIOJTHUTEIbHBIX
CUCTEM U YCTPOUCTB,
YCTAHABJIMBAIOIINXCS
Ha cyTHUK. 3D —
IIPOEKTUPOBAHUE
TOTOBOM MOJIEIHN
CIyTHUKA

perieHne
CUTYallMOHHBIX 33134

10

10

PazpaboTka
TEXHOJIOTHYECKON
KapThl COOPKHU.

pPCUICHUC
CUTYallMOHHBIX 3aJ1a4

[IpoexTnpoBanue
00pTOBOI KabeNbHOM
CETHU C YKa3aHUEM
HOMEpPA U JITUHBI
nuieida.
H3zroroBneHue
pPa3bEMOB METOJIOM
00XKMMKH.

perieHne
CUTYallMOHHBIX 337134

Hammcanwne xoxa st
aBTOHOMHBIX
HCIBITAHUI TaTYMKOB
KOHCTpPYKTOpa
«Opbukpadry,
aBTOHOMHBIC
HCIBITAHUS

UMUTAIlMOHHBIC
3aHATHUA

COopka Mmozenu
masioro KA.
Coenunenue
KaOeIbHOM ceTH,
KOHTPOBKA,
XOMYTOBKA.
Kontpons coopku
momenu KA

HUMHUTAIIlUOHHBIC
3aHATUA

Bcero

34

4.4. JlaGopaTopHbIE 3aHATH
Tembl 1aOOPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.
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Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HanmenoBanne 1abopaTopHbIX padboT

N3 Hux Ne
TpymoemMKOCTh, | MPaKTHYECKOH | pa3zierna
(gac) MMOATOTOBKH, | JUCIIUI
(dac) JINHBI

VY4eOHBIM MJITaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Buner caMmocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmuna 7 — Bunbel caMmocTosaTenbHON pabOThI M €€ TPYAOEMKOCTh

N Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
15 15
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroToBKa K TEKyIIeMY KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbubie paboTel 3a04uHNKOB (KP3)
IToaroroBka kK MpoOMEXKYTOUHOU 4 4
atrecrauuu (ITA)
Bcero: 21 21

5. [lepeuyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOANYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXcsl yKa3aHbl B

I.11. pa3aenoB 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHpb NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

Kommuectso 3k3eMIuisipoB B
HIudp/
bubnuorpapuyeckas ccpuika oubnmiorexe
URL anpec
(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)

629.7 laprorun U.A., Makapo A.A., Ilepmox | 3
" 62 B.B,, [Tonsikos CJL WNuxenepus

KOCMHYECKHX cHucTeM. YueOHoe mocolue.

CII6, U3n-Bo I'YAIIL, 2021.-73 c.
629.76/ .78 | I'ymmu,  B.H. OcHOBBI  ycTpoiicTBa | 5
198 KOCMMYECKMX amlaparoB: Y4EeOHHK JUIs

By30B./ B.H. I'yimun - M.: MamunocTtpoenue,
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2003. - 272 c.

629.76/78 | Koznos, [I.1. KoncrpyupoBaHue 1
K 65 ABTOMAaTUYECKUX KOCMHUYECKHX aIllapaToB /
. W. Koznos, I'. I1. Aamakos, B. @.

ArapkoB u ap.- M.: Mammnoctpoenue, 1996.
—444 c.

629.76/78 | Hapumanos, I'.C. OCHOBBI TEOpHUH IOJIETA 3

075 KocMuueckux armapatoB / Hapumanos I'.C.,
Tuxonpasos M.K.. — M.: MammHocTpoeHue,
1972. - 608 c.

629.7 MuxkpuH, E. A.  BopToBble KOMIUIEKCH | 5

M59 yIpaBlieHUs KOCMUYECKUMH anmnapaTamu

U TPOSKTHUPOBAHHUE UX MIPOTPAMMHOTO
obecrieuenus : yuebHoe nmocobdbue / E.

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

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

KOCMHYECKHUX CHUCTEM. YUeOHOe I0ocoOue.
CII6, U3n-Bo I'YAIL, 2021.-73 c.

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

98 KOCMUYECKMX  allaparoB: y4eOHHK  JUIst
By30B./ B.H. 'ymun - M.: MammHOCTpOeHue,
2003. - 272 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAalMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLHILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT»
URL anpec HaumenoBanue
http://xn----btb1bbcge2a.xn--plai/news AJjekcanap Makapos: «KommereHmust
«MHXeHepuss KOCMHUYECKHX CHCTEM» - 3TO
KOMILIEKCHBIH 3a/1en Ha Oymytiee»

[DJIEKTPOHHBII pecypc].

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

http://www.orbicraft.sputnix.ru/doku.php CaiiT onrcanust paboThl KOHCTPYKTOPA CIyTHUKA
«OpO6ukpadT»

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

https://sourceforge.net/projects/sputnixsatel | [TO OTKpPBITOro YUCIACHHOTO MOICITUPOBAHHUS
lit/files/?source=navbar SX_Modeler, Orbit Control (OBC)
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https://drive.google.com/drive/u/0/folders/1rvNzcN09PWRs_mp32QUkpb7MitOvrO-s
https://drive.google.com/drive/u/0/folders/1rvNzcN09PWRs_mp32QUkpb7MitOvrO-s
http://www.orbicraft.sputnix.ru/doku.php?id=ws
http://www.orbicraft.sputnix.ru/doku.php?id=software
http://www.orbicraft.sputnix.ru/doku.php?id=software
https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar
https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar

8. IlepeueHb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OECHEUeHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca M0 AUCLUIIUHE.
[lepedyeHp UCONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue

CrenmayM3upoBaHHOE MporpaMMHOe obecrieueHre (110 BIOopY)

8.2. IlepeucHb HMH()OPMAIMOHHO-CITPABOYHBIX CHUCTEM,HCIT0JIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HaunmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, TPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
MynbpTUMeaniiHAS JIEKIIMOHHAS ayAUTOPHS 32-03 (BM 67a)
CrnennanusupoBanHas jaboparopust «MHxeHepus 12-09 (BM 67a)

KOCMHMYECKUX CHCTEM)
Habop xonctpykropa “Opbukpadt” — 1 mr.

Wmurarop noaseca — 1 mr.

Nmuratop ConHua — 1 wmr.

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

3 PagnomonTaxunas macrepckas ayn.505 (Mock.
[TasmpHbIE cTaHKU- 10 mT. mp.,149B)
KomruiekT pyunoro uacrpymenTa — 10 mr.

Ha6op konctpykTopa “Opbukpadt” — 5 miT.

HMMuTaTOp MarHuTHOTO 10Jis 3€MJIU C MOABECOM (MarHUTHas
pamka) — 1 mrT.

Nmuratop Connua — 1 wr.

Nmurarop 3emnum — 1 mr.

Kommpeccop ¢ asponiogsecom — 1 mir.

Pa6ouune xomnbroteps! (HoyrOyku) c mporpammamu
Solidworks, SX-Modeller, GroundControlX, OrbitControl -10

IT.

10. Onenounsble cpeacTBa AJs NPOBEIEHHS IPOMEXKYTOUHOM aTTeCTalK
10.1. CoctaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaI[UH
00ydJaronuxcs mo IMCUUILTMHE TpUBeIeH B Tabnwuie 13.
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Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIllH

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOUHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K IK3aMEHY;
3amauu;
TecTsl.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA O0y4YaloNIMMUCS MPUMEHSETCS S5-0a/TbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINH, KOTopas mpuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMbl ~ YHHUBEPCUTETa,  IpaBHUIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKaa P P (opmpo HiH

OO6yuarommiics:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAaMMHBIN MaTepual;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMHUPAsICh Ha 3HAHUS OCHOBHOM W JIOMOJIHUTEIBHOW IUTEPATYpHI,
«OTIIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAay4YHBIC MOJIOKEHHUS C MPAKTHYECKON
«3a4TEHO» JEATEIbHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BBIABUTAEMbIE UM UJICH;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— CBOOOJIHO BIAJIEET CUCTEMOH CIIEMATN3MPOBAHHBIX IOHATHH.

— NpaBWIbHO BBIMOIHWI OT 90% 10 100% TecTOBBIX 3alaHMit

OO6yuaromuiicst:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTephal, TPaMOTHO H IO CYIIECTBY
W3Naraer ero, ONnupasich Ha 3HaHWS OCHOBHOM JTUTEPaTypHI,

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEHH;

«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKON JESITEIHLHOCTHIO
(BAYTCHO HaIPaBJICHUS;

— apTyMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeTIaeT BBIBOJBI 1 0000IICHNUS;

— BJIQJICET CHCTEMOM CIIeIINaTM3UPOBAHHBIX TTOHSTHH.

— IpaBUIIbHO BbINOJHMI OT 70% 10 89% TecToBBIX sajaHuil

—06yt1a}01u1/11/1c;1 YCBOUII TOJIBKO OCHOBHOM HpOI’paMMHLII/I MaTcpuall,
o CYWCCTBY HM3JIaracT €ro, OMUpasChb Ha 3HAHHUA TOJIBKO OCHOBHOH

JIUTEPaTypHl;
— JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«YHOBJIETBOPUTENILHO» | — UCTIBITBIBAET 3aTPYJHEHUS] B TMPAKTUUYECKOM IPUMEHEHHHM 3HaHUUN
«GAYTEHO» HaIpaBIICHUS;

— cmabo apryMeHTHPYeT HayIHbIC TTOJI0KEHNUS,

— 3aTpyAHsIeTcs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIIEHUI;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENUATU3UPOBAHHBIX IOHATHIA.
— IPaBUJIBLHO BBRIMOJIHMI OT 51% 10 69% TecToBbIX 3aAaHMil

— o0y4JaroIMiics HE YCBOWJI 3HAYUTEIHHOH YacTH MPOrPaMMHOTO
Marepuana;
— JIOTyCKaeT  CYIIECTBEHHblE  OIIMOKM W  HETOYHOCTH  IpHU
«HEYJIOBJIETBOPUTEIBLHO» | PACCMOTPEHUH NMPOOJIEM B KOHKPETHOM HAIPaBICHHUH;
«HE 3aUTCHO» — HCTIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHYIS,
— He (OpMYIHPYET BHIBOJOB U 0000IICHHA.
— MPaBUJIbHO BBIMOJHWI MeHee 51% TecTOBbIX 3aaHui

*x

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
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Bormpocs! (3amaun) nist sK3amMeHa mpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Kon
[lepedens BOompocoB (3a1a4) Uil SK3aMeHa WHJUKATOP
a
Ne Bricora Koopaunar | Koopnunar | Koopaunar | Macmra6 || I1IK-6.3.1
BapuaHT | opOMTBHI Hax |a opOuTHI | a (ororpa- | a HaA3eMHOM | BpeMEHHU [1K-6.V.1
a IIOBEPXHOCTh | HA MOMEHT | GUPYyeMOro | CTaHIUH, [1IK-6.B.1
10 3emnn, KM | Hauana 0o0BeKTa, rpan Cucrema IT1K-6.B.2
BBITIOJIHEHHU | TPaj peanbHOr
1 MHCCHUH, 0
rpan BpeMeHH/
cucreMa
BpPEMEHU
MO/JIeIH-
pOBaHUs
1 500 -160 -80 30 1/10
2 400 -80 -20 35 1/10
3 300 -40 0 40 1/10
4 350 0 10 45 1/10
5 450 10 15 50 1/10
6 550 15 40 55 1/10
7 600 20 50 60 1/10
8 300 25 35 80 1/10
9 250 30 50 60 1/5
10 400 35 55 80 1/5
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tabnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / nud . 3agera JHKaTOpa

Y4eOHbIM MJIaHOM He MPEAYCMOTPEHO

[Tepedens TeM JUII KypCOBOTO TPOCKTHPOBAHUS/BBIMIOJHEHUS KYPCOBOW PpabOTHI
MpeJICTaBICHbI B Ta0wmie 17.
Ta6mmma 17 — [lepedern TeM 11 KypCOBOTO MPOSKTHPOBAHMS/BBITIOJIHEHHSI KYPCOBOH paOOTHI

Ne i/t

KYpPCOBOM pabOTHI

[TpuMepHBIii TepedeHb TeM il KYpPCOBOTO IPOEKTUPOBAHUS/BBITTOIHEHHS
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‘ Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bonpockl g npoBeneHHs IMPOMEXYTOYHOM aTTecTallud B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB Kon
UHIMKaTOpa

1 [lepeuncaute TUIIBI KOCMHUYECKUX aIapaToB 0 HA3HAYCHUIO. I1K-6.3.1

2 ITpuBeuTe KIaccu(pUKAIMIO KOCMUYECKUX allapaToB MO Macce. [IK-6.Y.1

3 Kakue cyniecTByrOT KOMIOHOBOYHBIE U a9POJANHAMUYECKHE CXEMBI I1K-6.B.1
MKA. [1K-6.B.2

4 [lepeuncnure coBpeMeHHbIE TUIATGOPMBI YHIBepcuTeTcKuX MKA.
YKaKuTe UX JOCTOMHCTBA M HEJIOCTATKH.

5 Kak ncnons3yercst Teopemsl HproTOHA 0 TpaBUTAIliK BHYTPH U BHE

OJTHOPOJIHOM cepbl P pacuyere OpOUTHI MOJETa CIYTHHUKA.

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

[TpuBeanTe 6 OCHOBHBIX MApaMEeTPOB OPOUTHI CITYTHHKA.

BriBenute popmyiy i pacyera nepBoil KOCMHYECKOW CKOPOCTH.

O 0N

Ha kaxoii opOuTe CIIyTHUK JBUTAETCS OBICTpEe- Ha BBICOKOW WIIH
HU3KOH?

10 Yrto HY)KHO C/IeTIaTh C KOCMUYECKHUM alllapaToM, YTOObI IEPEUTH C
0oJ1ee HU3KOM OpOUTHI HA O0JIee BEICOKYIO?

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

12 Kaxkne BuibI CHIIOBBIX YCTaHOBOK Hcnonb3ytoTcss B MKA.Mx
JOCTOMHCTBA U HEJIOCTATKHU.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HpPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOUIMX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIUX NOPSAAOK M MPOLERYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaronuxcs
I'VAIL

11. Metoaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIIUILTHHBI

11.1. Meroauueckue ykazaHMs A OOy4aroIUXCS 10 OCBOEHHIO JIEKIIMOHHOTO
marepHaia

OcHOBHOE Ha3Ha4YEHHE JEKIMOHHOTO MaTepHaja — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
paMKax IUCIHIUIMHBI HE B TOM, YTOOBI IOJNYYUTHh BCIO MH(POPMAIMIO 1O TEME, a B OCBOCHHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEHUIIMX
JOCTHD)KEHUI Hay4yHOHM MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIUH. JIEKIMs pacKpbIBaeT MOHATUIHBIN anmapar
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KOHKPETHOW 0o0JIacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LETbHOE MPEACTaBICHUE O AUCIUILIMHE,

NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOW YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO € IPENOJaBaTEIEM;

— pa3BuTHE HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPEAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIIECHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHOU PadoTHI;

— T[OJIyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCsl METOAUYecCKH oOpabaTbiBaTh MaTepuas (BbIACIATh TJIABHBIE MBICIU U
IOJIOKEHHS, NPUXOAMTH K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  Pa3jIMUHBIX
(bopMyIupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlexuMOHHBI MaTepuan MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIaigoB U
UCIOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENIbHBIX TEMATHK I10 TUCIUITIIHHE.

CrpyKTypa Ipe/1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaia:

— BBOJHAsI YacTh — MTOKA3bIBACT MEPEUCHb PACCMATPUBAEMBIX B JICKIIMH BOIIPOCOB, UX
aKTyaJIbHOCTb IS IPAKTUKU PUOOPOCTPOCHUS, CBS3h JICKIIMOHHOTO MaTepuaia ¢
HpEeIbLAYIINM U NTOCIEAYIOIINUM MaTepuaiaMy; JaeTcsl epeuyeHb OCHOBHOW U
JIOTIOJTHUTEIBHOMN JTUTEPaTypHhI 10 TeMe, BKITI0Yast PYKOBOISIINE TOKYMEHTBI;

— OCHOBHAs 4acTb — I1OCJIEZI0BATENILHO [TOKA3bIBAIOTCS BBIHOCUMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOpPEeTUYECKHE MOJI0KEHHUS; TOKAa3bIBAIOTCSI OCHOBHBIE pacyeTHbIE (OPMYJIbI;

— HTOTOBAasl YacTh — MOJIBOJISATCS HTOTH 3aHATHS, aKTYAJIM3UPYIOTCS Hanboiee BaKHbIE
BOTIPOCHI; OTIPEICIISIETCS] TEeMAaTHKa OyIyIIUX MPAKTUIECKUX 3aHIATUHN 110 TeMe; TaéTcs
3aJjaHie Ha CaMOCTOSATENbHYIO IOATOTOBKY; IPOU3BOAATCS OTBETHI HA BOIPOCHI.

11.2. Meroauueckre yKasaHHs Ui OOy4JarONMXCS IO Y4YacTHIO B ceMHHapax (e
npeodyCMOmMpPeHOo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

[IpakTHueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpeToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOM
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKOM J€SITEIBHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIerocs SBJsSETCsS MPUBUTHE 00yYarOIINMCS
YMEHMM U HAaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YYAIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIMpeHHe M JeTalu3alis 3HaHWA TpH pelieHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI MOJYyYEHHBIX 3HAHUW JUIS
BBITIOJIHEHMS 3a/1aHUM;

— olecrnedyeHne palMOHAIBHOIO COYETaHMs KOJUIEKTMBHOM M MHIMBHIyalbHOH (GopM
00yJeHusI.
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TpeOoBaHWs K HPOBENECHUIO IPAKTHUECKUX 3aHATHHA

HpaKTI/I‘IeCKI/Ie 3aHATUSA IIPOBOAATCA IIOCJIC YTCHUA J'IeKHI/II/IV , JaromuXx TCOPETUYCCKUEC OCHOBEI
JJIA X BBIIIOJTHCHMUA . I[OHyCKaeTCSI BBIITOJTHCHUEC NPAKTUICCKUX BaHSITI/II/IV,ZLO IIPOYTCHHUA HGKLII/II/IV
C ICJIBIO obOneruenus HN3Y4YCHHA TCOPETHUICCKOIO MaT€puraia IIpyu Halnduu OHI/ICEIHI/II/vaa6OT ,
BKIIOYArOIIuX HGO6XOI[I/IMBIG CBCACHUA HJIM CCBUIKM Ha KOHKPCTHBIC y‘IGGHbIe U3JaHuA,
COACPpKAIIMEC 3T CBEACHUA.

B xoJie mpakTHYECKKUX 3aHATHH CTYICHTBI BEAYT HEOOXOIUMBIC 3aIHCH , KOTOpbIe
mpernojaBaTellb BIpaBe NOTpedOBaTh Msi mpoBepku. Jlomyckaercs MO COTJIACOBAaHUIO C
IperojaBaTeyieM MPEACTaBIATh OTYET O padoTe B 3JCKTPOHHOM BHJIe. B KOHIIE IPaKTHYECKOTrO
3aHITHSI TIPEToaBaTellb OICHUBAET PAadOTy CTYACHTAa MyTeM NPOBEPKH OTYEeTa U (WUIIH) €ro
3aIuTH (coOece0BaHms).

11.4. Metoauueckue yka3aHusi A7 OOydYarolIUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabot (ne npedycmompeno yueonviM NAAHOM RO OAHHOU OUCYUNIUHE)

11.5. MeTtoguveckue yKa3aHUs JUIsi OOy4YalONIMXCS 10 MPOXOXKICHHIO KypCOBOTO
POEKTUPOBAHUS/BBINIOJHEHHUS KYPCOBO#W paboThl (He npedycmompeno yueOviM NAAHOM NO
O0aHHOU oucyuniuHe)

11.6. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSTEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiiCsl BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IPErojaaBaress, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBINOIHEHHUSI CaMOCTOSITENBbHOW paboThl, y oOydaromerocst GopMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUM, oOecleYrBaeT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOYy4YeHHs, MOMOraeT IOJYyYUTh HABBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HAMpaB/SIIOIIMMH  CAMOCTOSTEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBHITIOJHEHUIO KOHTPOJIBHBIX PadoT (11 00yJaroIIrXCst
1o 3a04HOU (hopme oOyueHus).

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

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMecTpa C IIeJIbI0 OLIEHUBAHUS XO/Ja OCBOCHHUS
JTUCIUTUIAHBI.

MeToap! TEKYIIEro KOHTPOJISE BEIOUPAIOTCS MPETo1aBaTeNIeM CaMOCTOSTENIbHO UCXOIS U3

cnenuuKy JUCIUILTUHBL.

Bo3MoskHBIE METO/IBI TEKYILIET0 KOHTPOJIS 00yYaIOLIHXCS:

—YCTHBIM OIPOC Ha 3aHATHUSIX;

—CUCTEMATUYECKasl IPOBEPKA BBIOIHEHNS MHIMBUYaIbHBIX 3aJaHNN;

—3aIuTa OTYETOB 110 JTabOpaTOPHBIM padoTaMm;

—TpoBe/IeHNE KOHTPOJILHBIX paboT;
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—TECTHPOBAHHUE;
—KOHTPOJIb CAMOCTOSITEIFHBIX PabOT (B MUCEMEHHOMN WJIM YCTHOHM opmax);

—KOHTPOJIb BBIITIOJHCHUA HHANBUAYAJIbHOT'O 3aJaHW HAa IIPAKTUKY,

—KOHTPOJIb KYPCOBOTO MIPOSKTUPOBAHUS U BBHITIOJHEHHUSI KYPCOBBIX PadoOT;

HWHBIC BUbI, OIIPCACTIACMBIC IPCIIOJaBaATCIICM.

B Tedenue cemectpa oOyuarommuiicsi opopMIIsieT OTUETHBIE MaTEPUAIIBl B COOTBETCTBUU C
YCTaHOBJICHHBIMUA Tp€6OBaHI/I$IMI/I U MCTOAAaMH IIPOBCACHHUA TCKYLICTO KOHTPOJIA, U
NPero/IaBaTelb OICHUBACT MPE/ICTABICHHBIC MaTEPHAIBI.

11.8. [Ipy mOABEIECHUU MTOrOB TEKYIIErO KOHTPOJIA YCIIEBAEMOCTH B BEIOMOCTH
00yJaromMMCsl BBICTABIISIOTCS aTTECTAIMOHHBIEC OIEHKU: «aTTECTOBAaH», «HE AaTTECTOBAH.
CucreMa ¥ BO3MOXKHBIC KPUTCPUHU OIICHKH YYUTBIBACT 3HAHMS, YMCHHS, HABBIKM M (HMJIU) OIBIT
JESATEIIbHOCTH, XapaKTePU3YIOIIHEe dSTanbl (HOPMHUPOBAHUS KOMIETCHIMA JHCIUTUTHHEIL.
Pe3ynbTarhl TEKyIIEro KOHTPOJS JOJDKHBI YYUTBIBATHCS IPH IPOMEKYTOYHOM ATTCCTALIMU.
MeTtonudeckue yKa3aHus I 00y4YarouXCs MO MPOXO0KICHUIO TPOMEKYTOUHOM aTTECTAIIHH.

[IpomexxyTounass  arrectaiuss  OOydyarOIIMXCsl — NPEAyCMAaTpUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHMs 1O muciuruimHe. OHa BKIIIOYAET B
ce0s:

— 9K3aMeH — (opma OLEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIpOIecce
W3YYCHHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIILHON padOThI, CIIOCOOHOCTH
NPUMEHATh WX JJIS pPElICHUS MPAKTHUYCCKUX 3a71ad. JK3aMeH, Kak TMpPaBWIIO, MPOBOJMUTCS B
MEPHUOJ] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEPIIASTCS AaTTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIIIO», «YIOBICTBOPUTEIHLHOY, KHEYIOBICTBOPUTEIHHO.

OKk3aMeH B (1)0pMC JACMOHCTPAIMOHHOI'0 3K3aMCHa IIPpOBOAUTCA B COOTBCTCTBHU C
KOMIIJICKTOM OHGHO‘IHOﬁ JOKYMCHTAIIMHU, COACPXKAIIECM HNPUMCPHBIC OLCHOYHBLIC MaTCpHaAJIbI,
paSMeH_[eHHBIM/ MPpEACTAaBJICHHBIM HUXKC!

Macnopt kommiexkTa oueHo4Hol JokyMeHTannu (KO/) Ne 1.1mo komnerennun Ne
R54 «H:keHepusi KOCMHUYECKHX CHCTEM))

Kommekt oneHouno#t nokymentauuu (KOJJ) Ne 1.1 pazpaGoTtaH B 1efsX OpraHU3aluu 1
MPOBEACHUS JIEMOHCTPAIIMOHHOTO »HK3amMeHa mo KommereHuuu Ne RS54 «Mwxkenepus
KOCMHUYECKHMX CUCTEM» U PACCUUTAH Ha BBIIIOJIHEHUE 3aJaHUI IIPOIOJKUTEIIBHOCTBIO 4 Jaca.

KOJ Ne 1.1 wmoxer OBITh pPEKOMEHJOBaH JMJii OLEHKM OCBOEHUS OCHOBHBIX
npodecCHOHATIBHBIX ~ 00pa30BaTEeNBHBIX MPOrpaMM M HUX  4YacTei, JOMOJHHUTENbHBIX
MpOPECCHOHANIBHBIX TMPOTPaMM M TMPOTpaMM MPOPECCHOHAIBHOTO OOYy4YeHHs, a TakkKe Ha
COOTBETCTBUE YPOBHIM KBaJIM(UKALIUH.

[lepeuenp 3HaHM, yMEHMI, HAaBBIKOB B COOTBETCTBUU co Crnenudukanueil cranmapra
komrneTeHnmu  Ne RS54 «Umxenepus kocmmueckux cuctem» (WorldSkills  Standards
Specifications, WSSS), mpoBepsiembIii B paMKax KOMIUIEKTa OIIEHOUHOM JokymeHTanuu Ne 1.1

Tabmuma 22
Paznen | HaumenoBanue pa3nena \WSSS Bazknoctsb (%)
WSSS
1 Opranuzanys paboThl U YIPaBIeHUE IPOLIECCOM 6,75
2 [TpoBenenme ucnpITaHusi 60OPTOBBIX CUCTEM CIYTHUKA 3,5
3 Pa3paboTka nporpaMMHBIX pelieHun 10,85
4 Pemenue mpoOiaemM, HHHOBAITMU ¥ KPEAaTUBHOCTH IPOU3BOJICTBA 43
5 Odopmnenue u Benenue nokymertanuu. CodmoieHne 1,4

KYJIBTYPBI
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3anaHue AJs1 1€eMOHCTPALIMOHHOI0 IK3aMeHA M0 KOMILJIEKTY OLeHOYHOM JoOKyMeHTannu Ne
1.1 mo komnereHunu Ne R54 «MHKeHepusi KOCMUYECKHUX CHCTEM)

[TpoaomKUTENBHOCTD BBITTOJHEHUS 3a/laHus: 4 U.

dopmar JleMoHCTpamoHHOro dK3aMeHa: OuHbIi /J{uCTaHIIMOHHBIH

®opma yuactus: UnauBHuayanpHast

Bun arrecranuu: 'MA / ITpomexxyrounas KOJI /1D HOK et

MonayJiu ¢ onucaHuemM padort

OO0mue TpeGOBaHUA:

YdacTHHKaM TpeajaraeTcs B KauyecTBe Y4eOHOTrO 3aJaHHs MPOBECTH HMHUTAIIMOHHOE
MOJICIIMPOBAaHUE  IpolLecca MoJeTa MO OPOUTATBbHOW TPACKTOPHHM Majlor0 KOCMHUYECKOTO
anmapata (MKA) - wuckycctBeHHoro cmytHuka 3emin (MC3), crmocoOHOTo BBIMOJIHATH
pa3uyHbIe IIETIeBBIC 3a/1a4H.

B mponiecce nmpoBeaenus 1D ydacTHUKM JTOJDKHBI MCIIONIB30BaTh COOpPAHHBIN 3apaHee U
MOJTOTOBJICHHBIN K 3K3aMeHy (YHKIMOHAIbHBI MakeT MKA u mpoBeCTH ¢ HUM OCHOBHBIC
NOJIYHATYPHBIC HCIBITAHUS, BBITIOJHUB WHXCHEPHBIC pAacyeThl M IMPOBECTH HMUTAIIMOHHOE
monemupoBanne MKA. TlpumepoM (QyHKIIMOHAIBHOTO MaKeTa MOTYT CIYXHUTh KOMITOHCHTEI,
BXOJIIIME B COCTaB Habopa KOHCTpykTopa cnyTHHka «OpouKpadt» (wnu anamoru) (puc.l).
Onwucanue crangaptHoro Habopa kommnoHeHT «OpO6uKpadt» (nnm ananorm) (puc. 2), u3
KOTOPBIX COOMpaeTCs CIyTHHK, TPEICTaBIeHo 3aeck: http://orbicraft.sputnix.ru/doku.php

Puc. 1. O6muii Buj cobpaHHoro KoHCTpykTopa «OpoukpadT» (MM aHAJIOTH)
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http://orbicraft.sputnix.ru/doku.php

Puc. 2. O6muii Bug Habopa KoHCTpykTOpa «Opbukpadt» (UIu aHaIoTH)

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

CoOpannslii pyHkuroHanbHb MakeT MKA nomkeH o0ecrieunTsh BBITOJHEHUE MUCCUU
/133 Ha cnenuaibHOM CTEHJE MOIyHAaTypHOro MojaenupoBanus (puc. 3). BosmoxHoe onucanue
CTEHJIa, B COCTaBE KOTOPOTO JIOJKHBI OBITh TIPOBEICHBI UCIIBITAHUS MaKeTa, MPUBOIUTCS 3/1€Ch:
http://sputnix.ru .

Puc. 3. MarautHast paMka (MMUTaTOp MarHUTHOTO TOJIsi 3€MJTH) C TTIOJABECOM, UMHUTATOP
3emnn, umutarop CosHLa

B utore ucnons3yemas yqactHukamu /1D wHKeHEpHAss MOJIe]hb KOCMUYECKOTO arapara
JIOJDKHA OBITh MAKCUMATLHO TIPUOJIIKEHA K PEATBHO 3aITyCKaeMbIM Ha OPOUTY MOJICIISIM.

YyacTHHKaM Heo0XxoauMo obOecreuuTh moiydeHue LleHTpamu ympaBieHUs TOJIETOM
(IIVII) MmakcumanbHO OTMEPAaTUBHO, T.€. B MAKCUMAIBLHO KOPOTKOE BpeMsl, KaK MOKHO OOJIBIIIETO
KOJIMYECTBA KAYECTBEHHBIX H300paKCHHH 3aJlaHHBIX Treorpaduueckux oOIacTeil B TeUEeHHE
aKTHBHOTO CpOKa cyimecTBoBaHusl KA, mpu 3TOM CHYTHHUK JODKEH MAaKCHMAaJIbHO BBIMTOJHUTH
MOCTaBIIiEHHBIC Tepell HHUM 33Jaud. Takke YYaCTHHKU BBIMOJHSIIOT MPOrpaMMHUPOBAaHUE
OOpPTOBOTO KOMITBIOTEPA JIJIsT 0OECTIeUeHHs 1IeTIEBOM 3a/1a4u.

OueHka NpoU3BOAUTCS 4WICHAMH KIOPH — SKCIEpPTaMHM Ha IUIOHIaJKe mpoBeneHus [,
JOTYIIEHHBIMU K OIIEHKE, KaK B OTHOILICHUHM BBHIMOJIHEHUS 3aJaHus B MOJyJe, TaKk U B
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OTHOILIECHUM Tpoliecca BBHIMOMHEHUA 3anaHus. Ecnm yyactHuk JID He BBINOMHSAET TpeOOBaHUS
TEXHUKN O€30IIaCHOCTH, MOABEPraeT OMACHOCTU ce0s WU JIPYTMX YYaCTHUKOB, TO OH MOXKET
OBITH OTCTpaHeH oT /3.

3ananue /IO MOKHO BBINOJMHATHCS MO MOAysAM. [Ipu BbImoIHEHHMM HEOOXOAUMO
UCITIOJIb30BaTh JOMOJHHUTENbHYI0 HH()OPMALMIO W JaHHBIe, yKa3aHHble B IIpuioxkeHusx
3ananuio /3. OneHka Takke MpOUCXOIUT MO pe3ysibTaTaM BbIIOJHEHUS MOYJIS.

Ilepen BbIMOMHEHMEM 3aJaHMA HEOOXOAMMO BBIOJHUTH IJIAHUPOBAHHE  BCEX
IPOM3BOUMBIX BHUJIOB PabOT, PacyeTOB, BBIUMCIEHUH. YUAaCTHUK JOJDKEH MPOAyMaTh OOIILyrO
KOHIICTIIUIO paboTHl, MPUMEPHOE BPEMs Ha BBIMOJIHEHUE MOJYJIS, ONPEACTUTh OTBETCTBEHHOTO
3a €ro BBINOJIHEHUE, PACHPENEIUTh OOSA3aHHOCTU M POJM IO TPYAOBBIM (DYHKIUSAM BHYTPH
IpyHIbl U 10 AHSIM, O YEM clielaTh COOTBETCTBYMoUME 3anucu B [Ipunoxenun Nel utoroBoro
oTyera:

HeoOxonumass wuH(popMamusi, AOKYMEHTAlMss M MPOrpaMMbl, HEOOXOAMMBIC ISt
BBINOJIHEHUS 33JaHUSl HaXOJAATCS Ha pabodyeM KOMIIBIOTEpE ydacTHMKa B Ialke Ha padodem
CTOJIC C Ha3BaHWEM, WJICHTUYHBIM J1aTe nposeneHus /D - ato mens 1 [19, mpumep: 28 12 2021
(cM. Puc. 4). OOpaseny u MOJHBIA IepedyeHb COAEPKUMOIO 3TOM MalKH IMPEeJOCTaBIIETCS B
MOJTOTOBUTEIILHBIN JICHb.

Jlis coxpaHeHMsl BCeX PEe3y/lbTaToB pabOThl Ha paboyeM CTOJE€ KOMIbIOTEpa KakJ0ro
y4acTHUKA CO3/Ia€TCsl Iallka C Ha3BaHMEM Ha aHIIMHCKOM si3blke Project_Homep padouero
MecTta (cM. puc. 4), rae mocie HUXKHEro NOAYEPKHBAHUS IIeYaTaeTcsi HOMEp KOMAaH/bI,
HOJTYYCHHBIH NPH skepeObeBKe pabounx mMecT, Hanpumep: Project 2

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

Baxno: daiin Ilpunoxxenust Nel wuroroBoro ordera 3amoyiHAETCS Ha KOMIIBIOTEpe
y4acTHUKA U MPENOCTaBIIAETCS K MPOBEpKE 3KCIepTaM Ha Iulomanke (manka Project Homep
pa6ouero mecra (cm. Puc. 4).

[locne aTOro ydacTHMKaM Ha KaXIbli KOMIBIOTED TpeOyeTcss YCTAaHOBUTH BCE
pOTrpaMMbl, HEOOXOAUMBIE ISl BBIMOJIHEHUS 3a/1aHUS KQKIOMY YYaCTHHKY, OTBETCTBEHHOMY 3a
BBINOJIHEHUE MOJTYJIS.

Moayns 1: AmuranmonHoe mopeaupoBanue mojera mo opoure MKA. Pacuer

Heprodasanca Ha oopty MKA.
Y4YacTHUK pacCUMUTHIBAET KOJMYECTBO CEAHCOB ChEMKHM U KOJIMYECTBO CEAHCOB CBS3H C
UCIIONIb30BaHUEeM OTKpeIiToro 110 umciaenHoro wmozenupoBanus SX-Modeller onenuBaet
HUKJIOTpaMMy paboThl CHOYyTHHKA Ha OpOWUTE C Yy4YeTOM IIOJYyYEHHBIX MCXOJHBIX JaHHBIX.
(https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar),

Ucxonnsie nanneie B [Ipmnoxenne Ne 2 «3amanne ais [10 yncaeHHOTO MOJIETHPOBAHUS
SX-Modeler» (unu aHanoru) BHIIAIOTCA KAXKIOMY YYaCTHHUKY Ha IUIOMIAJKE B COOTBETCTBHH C
BapraHTOM 3afaHus. Ha ocHoBaHuM HHQOpMAIMK O TOJYyYEHHOW ULUKIOrpaMMme paboTh
OOpPTOBBIX CHCTEM PACCUUTHIBACTCS IMKJIOrpamMma padboTel cuctembl >HepromuTanus (COII)

(puc. 5).
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#& CNYTHVKC Mogenep: (Chibis-M) - X
Qaiin  Obuwme Opbura Crymwux [uwamnxa Opwewrauws Crabwmwsauws MH Mogenn Cramuun Pacuer Busyanusaunn Cucr.ouewkw O mporpamme

K> =M

Kapra | Xypran | Pacruicarvee |

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

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

IIpu BbIMONHEHMHM MOAYNA 1 y4YacTHMK paboTaeT Haj YMCICHHBIM MOJEIUPOBaHHEM
JBWDKEHUS CIIyTHHUKA IO OpOUTE, MOI0Hpasi ONTUMAIIbHBIE IO OBICTPOJCHCTBUIO KO UIHMESHTHI
ynpaBineHuss PD-perynsropa MaxOBHYHOM cCHCTEMBbl OpHUEHTallMM M CTaOMJIM3alMH,
UCIOJIB3YIONIEH B KAauecTBE JAaTYMKOB OPHEHTALMU COJHEYHbIE JaTYUKU U MarHuromerp. B
HOCEIYIOEM 3T KO3(QQHUIUEHTH JOKHBI ObITh HpoluThl B OGopToBoe [1O ympaBnenus
(GYHKIMOHATBHOTO MaKeTa arnmapara.

Kpome PD-perynstopa, MpOBOAUTCS YUCIEHHOE MOJEIUpPOBaHHE PAaOOThl MAarHUTHOU
CHCTEMBI  CTAOWJIM3AIlMM, WCHOJB3YIOMEH B KAa4eCTBE HCIOJIHUTEIBHBIX  AJIEMEHTOB
JJIEKTPOMArHWTHBIE KaTyIIKH, a B KadyecTBE JaTYMKa — MarHUTOMETp, C LeNbl0 Ioadopa
KOA(Q(UIIMEHTOB  YIpaBJIEHUS  JJEKTPOMAarHUTHBIMM  KaTylIKaMd U COOTHOILEHUMN
JUINTENILHOCTEHN MexX 1y paboToil KaTyliek ¥ U3MEpeHUIMU MarHUTOMETpa.

3anoiaHUTh BCE JIaHHbIE, MPOU3BES pacdyeT HEAOCTAIOUINX JAHHBIX M3 YK€ HM3BECTHBIX
BennuuH u3 Tabmuisl [Ipunoxenus Ne 2 «3aganue nns [10 yucnennoro monenupoBaHus SX-
Modeler» (unu ananoru). TpeOyercs BBINONIHUTH pacyeT HHeprodanaHca Ha OOPTY, YUMTHIBas
pa3psan AKbB Ha Butke He 60see 20% npu paboTe CriyTHHKa Ha opouTe.

HeoOxonuMo BkIOUMTH 3amyck pacueroB B mporpamme (puc. 10), moOutecs 3D
BU3yanu3anuu cradmnmnzanuu ciytHuka Chibis-M (unu aHanoru) u, yBuaeB TaOIHUKY Ha dKpaHe
«Pacuer 3aBepiien», BHectu pe3ynbraTsl B OBC (OrbitControl) (unu ananorn). Ilo pesynpratam
BBITTOJIHEHHUS] YUCIIEHHOTO MOJIEIMPOBaHMs B INpOrpaMMe KOMaH/Aa OILIEHHWBAeT CIeNyrolue
napaMmeTpabl:

1. ITapametps! 3D Buzyanuzanuu CryTHUKA:

CoBniajieHre OMOPHBIX MAPKEPOB OCEH CBS3aHHOW CHCTEMBI KOOPAMHAT U OMOPHON CHUCTEMBI
KOOpJMHAT.
Cucrema crabunmzanuu paboTtaeT cornacHo anroputmy B SX-Modeler (wnu ananorn)
Cucrema opueHTanuu padboTaer coriacHo anroputmy B SX-Modeler (v ananorn)
[Tone3nas Harpyska paboTaet coriacHo anroputmy B SX-Modeler (unu ananorn)
2. [TapameTpsl akKyMyJISITOPHON OaTapeu:
Emxocts AKB;
Pazpsng AKD nHa BuTtke;
I'myGuny paspsiia 6arapeit;
KonnuecTBo 1MKIIOB 3apsia - pa3psjia B mporecce padoThl CIyTHUKA.

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

4. ITapamerps! /133 u cBs3u:
YuuteiBasgs BpeMsi CyTOK MpOJIETa CIIyTHHKA, ONPEACTUTH BPEMs BKIIIOUCHHSI M BBIKIIOUCHHS
KaMepbl MIPHU IPOXOKJICHUU 30HBI ChEMKH, KOJMYECTBO CEaHCOB CHEMKH U BPEMs BKIIIOUCHHS U
BBIKJTIOUEHHS [IepeIaTuiKa [IPY IMPOX0XKICHUH 30HbI ITepeaadn, KOJIMYECTBO CEaHCOB CBSI3H;
KonnyecTBO 1 Ka4eCTBO CHUMKOB.
[Tpuem tenemerpuu B 11O OrbitControl (nnu anamoru)

Bpema cusrapum; 02:33:15 Cosannenmi o

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

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

Puc. 7. bnok-cxema coeaunHenuii naTunkoB «OpOoukpadT» (MIm aHaIory)

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

Mopyns 2: PazpaboTka nporpaMMHOro odecrneyeHusi Ajasi 60pTOBOro 000py10BaHUs
MKA. IloayHatypHble HCnIbITAHUS QYHKIMOHANBHOIO MakeTa MKA.

YyacTHUK Tpu BBINOJIHEHWH 53TOr0 MOJYJS JOJDKEH pa3padoTaTh NporpaMMHOE
obecnieuenue (I10), obecneunBaromiee caaKeHHYIO pabOTy KOMIIOHEHTOB MUKpoOCIyTHUKA. OH
pazOupaeTcsi ¢ BBIOOpPOM si3bIka mporpamMmmupoBanus — Python wmm C (s 5Toi BO3pacTHOM
TPYMNIIbI), apXUTEKTypoil OOPTOBOTrO MPOrpaMMHOrO oOOecleyeHus, Cpeaod pa3paboTkH,
croco0oM COOpKH, TIPOIINBKH, OTIAIKA OOPTOBOTO MporpaMMHoOro odecredeHus. Heobxomamumo
BBITOJIHUTH CJIEIYIOIIIE BUIBI PAOOT:

CocTaBuTh 001K aNTOPUTM pabOTHI BCEX CUCTEM, YCTaHOBJIEHHBIX Ha 60pTy KA;
CoctaBuTh NOAPOOHBIN aNTOPUTM pabOTHI CUCTEMBI OPHEHTAIMH, YCTAaHOBJIEHHOM Ha KA
CocTtaBuTh MOAPOOHBIN ANTOPUTM pabOTHI CUCTEMBI CTA0MIN3AIMH, YCTAaHOBICHHOM Ha KA;
CoctaBuTh NOAPOOHBIH aNrOpUTM pabOTHl MOJE3HOW Harpy3ku (LIENIEBOW ammaparypsl),
yctaHoBieHHOM Ha KA;
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CoctaBuTh NOAPOOHBIN aNTOPUTM pabOTHI CHCTEM, YCTaHOBICHHOH Ha KA

Hanucatbh u ckoMnuianpoBaTh KOZBI JIJIsl TPOBEPKU BCEX CHCTEM U JIaTYMKOB U3 COCTaBa Habopa
KOHCTpyKTOpa criyTHuKa «OpouKpadt» (unu ananorn).

Pa3paboTarh KOJbI KQIMOPOBKH, TAPUPOBKUA CUCTEM U JATYUKOB CHYTHHUKA, Ui KOTOPBIX 3TO
PEIYyCMOTPEHO.

[IpoBecT aBTOHOMHBIE UCIBITAHUSI BCEX CHUCTEM, JTaTYMKOB, YCTPOMCTB, YCTaHABIMBAEMBIX Ha
cryTHHK (puc. 8);

Bemonaute PrintScreen skpana xoMmbioTepa u BHecTH AanHbie B [Ipunoskenue Nel urorooro
oTyera.

Puc. 8. Oxno nporpammsl L[YII (GroundControlX (unu ananoru)) u oopaser mpoBepKu
Maruurometpa
[Ipu mpoBeneHUHM aBTOHOMHBIX HCIBITAHUNA Kamephl MOJIE3HOW Harpy3ku I00UTbcs Haubolee
YEeTKHUX MOKa3zaTene pe3KoCTH U (POKYCUPOBKH (MCCIIETYETCs C TOMOIIBIO MUPHI);
Bemonaute PrintScreen skpana xoMmbeiotrepa u BHeCTH qaHHble B [Ipunoxkenue Nel urorosoro
oTyera.

5. Heo0xonumble NpHJI0KeHUs!
K 3aganusam OynyT UATH NPUIOKEHUS:
[Tpunoxxenue 1 Utorossiit oTueT o npoBeaeHuu 10
[Tpunoxxenue 2 IIpumep 3amanus nis nporpammsl SX-Modeler (mnu aHaaorn)
[Tpunoxenue 3 Ilepeuens nHPoOpMaIUK, XpaHsIIECcs B Manke 11 y4acTHUKOB /1D
[Tpunoxxenne 4 Crniucok peKOMEHyEMbIX ITPOrPaMM U CalToB
Oco0ble yci10Bus NpoBegeHusi JleMOHCTPAlIMOHHOI0 IK3aMeHa 110
cranaapram Bopaackuiic Poccusi B qucTaHIIMOHHOM (hopMaTe

Hacrosimmue  ycrmoBus — OnpeAensiOT — NOPSJOK  OpraHu3alud W [POBEACHUS
JIEMOHCTPAIIMOHHOTO dK3aMeHa 1o KoMreTeHInu Ne R54 «HxeHeprss KOCMHYECKUX CUCTEM» B
COOTBETCTBUHU C KOMIUIEKTOM olleHouHOW nokymeHTtanmu (KOJ) Ne 1.1 B nucTraHIIMOHHOM
dbopmare paboTHl BO BpeMs dK3aMeHa.

TexHHuYecKHe cpeacrea, IpUMEHAECMbBIC IJId OPraHU3allMU U ITPOBEICHUS
ACMOHCTPAINHOHHOI'0 3K3aMEHAa

YcaoBus BUACOTPAHCIAA UM TpeOyetcst 2 KaMmepsI 1Sl KaKI0T0 yJ4aCTHUKA:

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

IK3aMEeHa KaMmepa, pa3MelleHHasl 10331 y4acTHUKA (MOXKET OBbITh
YCTaHOBJIEHA Ha NITATHBE)

YcaoBus BUIE03ANMCH CAAYH HabmroneHne 3a y9acTHHKOM DK3aMeHa MPOU3BOIUTCS

JA€MOHCTPAILMOHHOTI'0 K3aMeHa OHJIaWH

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

padoyero MecTa 3K3aMeHyeMoro

Yca0Bus 3aIMCH KpaHa / Hcnonw3ys [10: Zoom / TeamViewer / OBS / AnyDesk
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pabdoyero MecTa JK3aMeHyeMOro

YcaoBus nepenauu 3agjaHui B nonosiHuTENBHBIE THY, IPELYCMOTPEHHBIE HA
JAEeMOHCTPALMOHHOI0 JK3aMeHa IIPOBEJICHUE aTTEeCTalluU

IKCIIEPTAMH YYACTHHKAM, A
TaK:Ke Pe3yJibTaTOB PadoThl
YYACTHHMKAMM IKCIIepTaM

YcaoBusi JeMOHCTpaIUU B KO/l 1.1 e npumeHumMo

pe3yJbTaTa BbINOJIHEHHO He 3aropaxuBasi aBTOHOMHBIE UCIIBITAHHS
padoThl YHACTHHKAMH IK3aMeHa

JlonoJIHUTeIbHOE TPOrPAMMHOe Sunexc uck / Google Disk

of0ecreyenue Heo0XoAMMoOe LIS
padoTthl Ha /[J, BkiIIOUas
MPOrpamMMbl COBMECTHOH PadoThI
HaJl IOKYMeHTaMH, 00JIa4YHble
XpaHWININA, cienmuuyeckne
NporpaMMbl He0OX0AUMBbIE 1JIA
peanusanum 3aganmns /19

YciaoBust okazaHusi IOMOILHU B 1o 3anpocy — TexHn4eckomy skcnepry win [T-
YCTaHOBKe U 00y4eHus padore ¢ cnenuanucty LIS

NPOrpaMMHBIM o0ecriedeHueM,
TEeXHU4YECKOM MOJAeP:KKH BO
BpeMs nposeaenus 19

5.3. lIpaBuaa nposeaenust D naas yyactuukos: 1. JlomycTuMo ucnosib3oBaHue cMapTHOHOB
TOJIBKO JIJIS OCYIIECTBIICHUS BUACOCHEMKHI

(xamepa JOKHA OBITH YCTAaHOBJICHA MO33/IM YUACTHUKA).

2. Mecto HaxoxaeHus cMapThoHa JOHKHO ObITh B 30HE BUJIMMOCTH OTBETCTBEHHOTO
JUHENHOTO JKCIIepTa.

3. B cnmydae oOHapy»)eHUs UCIIONB30BaHUs cMapT(OHa, C IeNTbI0 JOMAIIHEH 3aTOTOBKH
BUJeo(pparMenTa, UCIoNb30BaHus HH(GOPMAIIMU U3 UHTEPHETA, 3BOHKA, OOHYIUTh KPUTEPUH T10
OLIEHKE pabOThl yYaCTHUKA.

4. HemonycTuMO TpPHMEHEHHE 3alpelleHHBIX OOOpYIOBAaHUS U aKceccyapoB: (Quiell KapThl,
CBEMHBIX KecTKuX auckoB, CD, DVD, yMHBIX 4acoB u T.1I.

[Tpunosxenune Ne 1
Hrorosbliii oTuer 0 nposenenuu /19
HasBanue meponpustus:

PaGouee mecTo Ne

®UO yuacTHHKa:

JlaTa Mecto npoBeneHus

OT14er 0 NpoBeAeHNHU YMCJIEHHOT0 MOAETUPOBAHUSA

HCJII): OLICHKA BO3MOKHOCTHU BBINMO/JIHEHHUS CIIYTHUKOM 3aJa4d MO CbE€MKE 3aIaHHOT0
paiiona 3emMJ/iM 1 nepeaaye JAHHBIX HA 3eMJIIO.

Kaprunka: Print Screen: OOmmii BUJ CUCTEMBI MOJEITHUPOBAHUS; KapTa ¢ TPACCOM CIyTHHKA,
KOOpAUWHAaTaM1 CbEMKHU U ICPCaAaIn.
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2. Kaprunka: Print Screen: O0muit Buj cucTeMbl MoeIpoBaHus: 3D-Bu CIIyTHUKA C OTIOPHON U
CBSI3aHHOW CHCTEMaMHU KOOPIMHAT.
3. Ha oxonozeMHyr0 OpOHWTY 3amylieH CIOYTHUK CO CICAYIOIIUMHA XapaKTePUCTHKAMHU:

4, XapaKTepUCTUKH OPOUTHI:

5. HasBanue u KOOpIMHATHI 30HbI CHEMKHU:

6. HaspaHue u KOOpAWHATHI MPUEMHON CTAHIINU:
7. Bpewms Hayana MOJEITHPOBAHMUS:
8. Bpems KoHIIa MOJCITMPOBAHUS

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

Bpewms BxitoueHust Bpemst BBIKTIOUCHHS
ITTT.MM. I/, ITTT.MM. I/,
UY4:MM:CC UY:MM:CC
Cpemka
[Tepenavya maHHBIX
KomuecTBo CnéMKH, IIT Cas3u, T

CCaHCOB!:

10. Kaptunka: Print Screen: Pe3ynbTaT YHCIEHHOIO MOJENIHMPOBAHUS IHMKJIOTPaMMbl pPabOTHI
CUCTEMBbI Hepronutanus (rpaguxu — 3 mr.)

11. MakcuMaibHbIN ypOBEeHb pa3psa aKKyMyJIsiTOpa Ha BUTKE:
BoiBoabl: Cucrema sHepronuTaHusi odecriednBaeT pabOTy CIIyTHHKA MO LUKJIOrpaMMe, MpU
3TOM YypOBEHb pa3psla aKKyMyJasaTopa 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 nocIeHEro 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. XapaKkTepucTHKHU CIIYTHUKA:
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. JHepronoTpedJaeHHs CUCTEM CIYTHUKA: MOIIHOCTD (BT):
Jdannbie
BBM 1.3
BbJ1ok ynpaBieHHs M0JIe3HON 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. XapaKkTepuCcTHKH CHCTEMbI JHEPTONUTAHUS CIYTHHKA:
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

Makec. Tok paspsina 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 BcrioMoraTenbHbIX IPOrPaMM:
Apache_OpenOffice
JoxymeHTanus
OcnoBHoe 3ananue (KOJI)
Ortuer o BoinosHeHuu 3aaanus (IIpunoxenue Nel)
OO61mas JoKyMeHTaIus
e TexHHYeCKOe onucaHue
o Kojmexc 3TuKHn
e Uucrpykuust Tb u OT
e Uucrpykuus nposenenus 10
e Peruiament Tom B
TekcTOBBIN PENaKTOp C CChUIKAMHU Ha CKAYMBAaHUE MTPOTpaMM

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

ATTecTallMOHHBIE OLIEHKH MO (PaKyJIbTAaTUBHBIM JUCLUUIIMHAM BHOCATCS B 3a4ETHYIO
KHUXKKY, BeZIOMOCTh, yueOHyto kaptouky, AVC I'VAII u, no cornacoBanuto ¢ o0yyaromumcs, B
MPWIOKEHUE K JOKYMEHTY O BbICIIIEM 00pa30BaHUU U O KBAJTU(UKALINH.

Ilo  pesynpTaTaM  yCHEHNIHOIO  INPOXOXKIEHUS  NPOMEKYTOUYHOM  aTTeCTallUU
0o0y4JarolMMUCS W BBINOJHEHUS] Y4eOHOTO IUIaHa Ha COOTBETCTBYIOIIEM KypCe, JI€KaHAThI
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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