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AHHOTaUs

Hucuumnuna «/HXeHepuss KOCMHUYECKHMX CHCTEM» BXOJUT B 00pa3oBaTelIbHYIO
POrpaMMy BEICIIETO 00pa30BaHUs — MPOTPaAMMy CICIIHATUTETA TI0 HAIIPABIECHUIO MOATOTOBKH/
cnenuaibHoctd  09.05.01 «IIpuMeHeHne W SKCIUTyaTalus aBTOMATU3WPOBAHHBIX CHUCTEM
CICLMAIPHOTO  HA3HAUEHHUS»  HaNpaBJeHHOCTH  «MaTemaTudyeckoe, MPOrpaMMHOE U
MH(OPMALIMOHHOE O0ECTeUeHUE BBIYMCIUTEIBHON TEXHUKU U aBTOMATU3UPOBAHHBIX CUCTEM).
Juctummaa peanu3yercs kadempoid «Nel 1.

JlucuuniuuHa HalleJeHa Ha (JOPMUPOBAHKE Y BHITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUHI:

[TK-6 «Crioco0OeH BBHIMOTHATH pa0OTHI MO CO3MAHUI0, MOAU(PHUKAIIUN ¥ COMPOBOXKICHUIO
60pTOBOTO 00OPYIOBAHUS U KOMIUISKTYOIMUX u3neauit 1 bP2O B coctare JIA»

CopepxaHue AUCIUIIIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBS3aHHBIX C KiacCHUpUKAIUEH
COBPEMEHHBIX KOCMHMYECKHX allapaTroB, OCHOBHBIMU CTaIUsIMU W OSTallaMu CO3JaHUS
MUKPOCITYTHHKOB, Pa3paOOTKOW M HWMHUTAIMOHHBIM MOJICTHPOBAHUEM 0a30BbIX OOPTOBBIX
CUCTEM MHKPOCIYTHHKA, KOMIIOHOBKOM CIyTHHKa B COBpeMEHHbIX maketax 3D
KOHCTPYUPOBAHHS, pa3pabOTKOH OOPTOBOrO CHEIHAIbHOIO IMPOrPAMMHOTO OOeCTeueHHs,
pa3pabOTKOM M  W3rOTOBJICHHEM  OOpTOBOW  KaOenbHOW  CeTH, aBTOHOMHBIMH U
(YHKIMOHATBLHBIMU UCTIBITAHUSIMHU.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIUH, TPAKTHIECKUE 3aHITHS, CAMOCTOSITEIIbHAS padoTa 00yJaromerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B (hopMe IK3aMEeHa.

OO0mias TpPyAOEMKOCTh OCBOEHHUS JUCIHUIUIMHBI COCTaBJIAET 3 3adeTHble eauHuibl, 108
4acoB.

SI3pIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OO1elt enpo TUCIUTIINHBI SIBISIETCS 3HAKOMCTBO YUYAIIUXCS C PA3IMYHBIMH 33]ja9aMU,
pelaeMbIMi COBPEMEHHBIMU KOCMHUYECKIMH aIlllapaTaMH, a TAKKe 0COOCHHOCTSIMH pa3paboTKu
U 9KCIUTyaTalldd MaJIoro KOCMHUYECKOTO ammapara — UCKyccTBeHHoro cnytHuka 3emiu (UC3),
BKITIOYAIOIIUMH BBIOOpP OpOWTHI, cocTaBa OOPTOBOW ammapaTypbl, CIoco0a OpHEHTAIlMA WU
cTabuu3aluy, TPUHIKIEI OPTaHU3AIMK CBS3M C HA3eMHBIMU IyHKTaMu. [IpukiamHas 4acTh
JTUCIUTUTMHBL  HATpaBlIeHAa Ha pPa3pabOTKy NPOEKTa MaJIOr0 KOCMHYECKOro —amrmapara,
CIIOCOOHOTO BBITIONHATh Pa3IMyYHbIC IIENIeBbIC 3a7aud. B mporecce M3ydeHUs TUCIUILIAHBI,
oOyJaromuecsi 3HAKOMATCS C COBPEMEHHBIMH  MEKAYHAPOIHBIMH  00pa3oBaTEIbHBIMU
nporpaMMaMd IO HUCIOJB30BAHUI0 MHKPOCIHYTHHUKOB, PEIIAIOT 3a7add [0 YIPaBICHHUIO
JBY)KCHUEM, HABHTAIlMM M OPUCHTAIMM MHUKPO- W HAHOCITYTHHKOB, H3YYalOT OCOOCHHOCTH
WCIIOJIb30BaHUs JIBUTATEIBHBIX YCTAHOBOK Ha OOpPTYy MUKpOCIYyTHHKOB. Ha mpumepe sTamos
NPOCKTHUPOBAHUS ~ MUKPOCITYyTHUKOB  y4alllMecs  OCBAaMBAalOT  ONTHMAJbHBIC  METOJbI
TEOPETUICCKHUX U IKCIICPUMEHTAIBHBIX WHKCHEPHBIX MCCIICIOBAHUN.

Ha npaktuyeckux 3aHATUSAX ydaliuecs BbIIOMHSAOT 3D-cO0pKy, pa3pabaThIBalOT 4acTh
AIIEKTPOHHOTO O0OPYAOBAHUS, OCYIIECTBIISIOT COOPKY (DYHKIIMOHAILHOTO MaKeTa M MPOBOJSAT
OCHOBHBIE I10OJIyHaTypHBIE UCIIBITAHUS, NHKCHEPHBIE pacueThl U UMUTALlMOHHOE MOJIEIMPOBAaHUE
KA. Taxxe OHHM BBIIOJHSIOT MPOTPaMMHUpPOBAHHE OOPTOBOTO KOMITBIOTEpA Ui oOecredeHust
IIeJIEBOM 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 pesynbTratamu ocBoeHust OI1 BO.

B pesynbrare M3ydyeHus NUCHMILIMHBI 0OydJaroUIuiics AODKEH 00janaTh ClIeIyIOLUMU
KOMITETCHIIMSIMU WA UX 4acTAMU. KOMIIETEHIIMM M MHIMKATOPBl UX JOCTUKEHUS IIPUBEICHBI B
tabmuie 1.

Tabmuna 1 — [lepeuenb KoMIeTeHIIMIA U UHAUKATOPOB UX JTIOCTHKEHUS

Kon u
Kareropus (rpynna) Kon v HanMeHOBaHNE HHIMKATOPA JOCTHKECHHUS
KOMIIETEHIINH HAHMCHOBATHE KOMITETEHIINH
KOMIIETEHIINH
ITK-6.3.1 3HaTh cocTaB 60PTOBOro 000PY10BAHUS
ITK-6 Cnocoben 1 MH(pOpMaIMOHHbIe cucTeMbl JIA
BBINOJIHATE paboTsl | [IK-6.Y.1 ymeTs npou3BoaANTh aHAIN3 U
10 CO3JIaHHUIO, CHUCTEMATH3ALMIO TaHHBIX 10 PE3yIbTaTaM
Mou(pUKAIIHN U UCIBITaHUH, SKCIIEPUMEHTAJIbHBIX TPOBEPOK U
[TpodeccrnonanbHbIE | COMPOBOKICHUIO 0TpabOTKH KOMIUIEKTYIomuX u3aenuii u bP2O
KOMITETEHIINHI O6opToBOTO [1K-6.B.1 Bianers pa3paboTKoOW peKOMEHIauit
000py10BaHUs U o ontumu3zanuu bPOO ¢ yueToM KOMIIOHOBKH U
KOMIUIEKTYIOLIUX YCIIOBUHM IKCIUTyaTalluu
u3nenuii u BPOO B | [1K-6.B.2 BraneTs pa3paboTKOi npeioKeHni mo
cocrase JIA COBEPILIECHCTBOBAHUIO KOMIUIEKTYIOIINX WU3/1EIUN
u bPOO B cocrase JIA

2. Mecro nuctuIuIMHEL B cTpykType OI1
JucuumimHa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— « Nudopmaruka,
— « DIEKTpOHHUKaY,
— « Maremaruka. MateMaTHYECKUM aHAIU3Y,
— « Teopus cucrtem nepegaym CUTHaJIOBY,




— « OCHOBBI TEOPUHU YITPABIICHUS

3HaHMA, TOJyYEHHBIC TPH H3YyYCHUH MaTepuana JaHHOW TUCHHIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYeHUE, TAaK U MOTYT UCIOJIb30BATHCS MPU U3YYCHUH IPYTUX TUCIHUILINH:

— «HagexHOCTh  aBTOMAaTM3UPOBAHHBIX  CHCTEM  OOpabOTKM  HMHpOpPMAIMKA |
yIIPaBIICHUSY,

— «IIpoexkTupoBanue cucTeM nepeaadu JaHHbIX,

— « CucteMHBIi aHATTU3 U METO/IbI OTITUMH3ALIMI,

— « HHTepdeiicel  aBTOMAaTU3MPOBAHHBIX  CHCTEM  00pabOTKM  HMHPOpPMAIUK |
yIIpaBJICHUS»

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OTACIBHBIX BHUJIOB Y4EeOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

pr,Z[OGMKOCTL 8(0)

Bun yuebnoii pabotbl Bcero ceMecTpam
Ne6
1 2 3

Oowan mpyooemKkocmp OuUCYUnJIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 34 34
AyoumopHuie 3anamus, BCETo vac. 51 o1
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 34 34

qac

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, dudd. 3auy, OK3. OK3.
DK3.%*%*)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIO0EMKOCTH JUCIHUILTAHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJAOEMKOCTh TTPUBEEHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI TUCTIUITITUHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 6

Paznen 1. BBenenue B JUCHUIUIMHY 2




Paznen 2. Masible KOCMUYECKHE amapaThl
(MKA). Knaccuduxanus u 061acTi IpuMeHEHHUS.
Tema 2.1. Knaccudukanus MKA no
HA3HAUYCHHUIO.

Tema 2.2. KOMIIOHOBOYHBIE U a3POJUHAMUYECKHUE
cxeMbl MKA.

Tewma 2.3. CoBpeMeHHBIE TUIaTGOPMBI
yHuBepcurerckux MKA.

Pa3nen 3. bammuctuka u fuHaMuka
KocMuueckoro nojiera MKA.

Tewma 3.1. TunoBsie opOuThl ostlera MKA.
Omnpenenenue napameTpoB OpOUTHI U
obecrieueHne TpaeKTOpHOTOo yrpaieHuss MKA
Tema 3.2. CpencrBa nocraBku MKA Ha opOury.
CoBpeMEHHbIE CUCTEMbI HABUTALIMH, YIIPABICHUS
JBIDKCHUEM U HaBeICHHS pa3HbIX TUIIOB MKA.
JIBurarenpHblie ycTaHoBKH Ha 60pTy MKA.

Paznen 4. OcHoBHBIC 3a1a4U TUCTAHITMOHHOTO
30HAMPOBAHUS 3EMITH.

Tewma 4.1. OcHoBHBIC 3a7aun criyTHUKA [[33.
Tema 4.2. Anroputmsl QyHKIHOHUPOBAHUS
cnytHuka J133.

Tema 4.3. DTanbl BEINOIHEHUS LIEJIEBOU 3a1a4n
cnytHukoM J133.

IToaroroBka k TCKYIIEMY KOHTPOJIIO

Paznen 5. OcHOBHbBIE KOHCTPYKTUBHBIE 3JIEMEHTHI
MKA.

Tewma 5.1. Ananu3 koHCTpyKIuu cryTHrKa J133
Ha NpuMepe KOHCTpykTopa OpOukpadr.

Tema 5.2. ®yHKIMOHANbHBIE 0OCOOEHHOCTH
BBITNIOJIHEHMS LI€TIEBOM 3a1a4uM criyTHHKA J133.

16

Paznen 6. Umutannonnoe MmoaenupoBanue KA.
Pacuet sHepro6ananca Ha OopTy

Tema 6.1 I10 uncnenHoro MoaenupoBanus SX-
Modeler

Paznen 7. Coopka MakeTa CIyTHUKA C TIOMOIIBIO
KoHCTpykTopa OpOukpadt

Tema 7.1 COopka Kopryca 1 JaTYUKOB CITyTHUKA
Tema 7.2 [lonynarypusle ucnbiTanuss MKA.
Pemenue nenesoii 3anaun

Tema 7.3 OnieHKa CTOUMOCTH TPOEKTA

10

Pasnen 8. IIpoBepka u nporpaMMHupoBaHue
JaT4ukoB, cucteM MKA, neneBoii anmapaTypsl.
ABTOHOMHBIE HCTIBITAHMSI JTATYUKOB U CUCTEM
CIyTHHKA.

Tema 8.1 ABTOHOMHBIE UCTIBITAHUSI JTATYUKOB U
CUCTEM MaKeTa CITyTHHKa

Tema 8.2 PazpaboTka nporpaMMHOro Kojia
ABTOHOMHBIX UCTIBITAHUI

Tema 8.3 PazpaboTka nporpaMMHOro Koja
(YHKIMOHAJIbHBIX UCTIBITAHUI

HUroro B cemectpe:

17

34

21




Htoro 17 34 0 0 21

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTCd B  HENOCPEACTBEHHOM  BBIIIOJHEHUH
Oo0y4yaromKUMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
po¢eCCHOHATIBHOM 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep

pasjiena HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1 Beenenue B AUCHHUILIMHY.

Hcropust nosBIEHNUS U pa3BUTUS KOMIIETEHIMM “TIH)KEHEpHsT KOCMUYECKUX
cuctem” . TexHnueckoe onucanue koMmnereHuu. KoHKypcHoOe 3a1aHue.
Conepxkanue 1 0COOCHHOCTH KoMneTeHIIMH. OCHOBHBIE TAIlbl CTAHOBJICHUS
KOMIIETEHIIMM U pa3BUTHE MaTepHaIbHO-TEXHUYECKOM 6a3bl Pacimpenne
TEOPETUYECKUX BOIPOCOB KOMIIETEHIIUM B paMKax y4eOHOU JUCIUIUINHBI.
KoHnuennus 3a1anns Ha JEMOHCTPALlMOHHOM 3K3aMEHE.

2 Maubie kocmuueckue annaparsl (MKA). Kiaccudukanus u od1actu
NPUMEHEHHUS.

3anauy, peliaeMble ¢ MCIOJIb30BAHUEM COBPEMEHHBIX KOCMHUYECKHX aInaparos.
PasButne knacca manbix kocmuueckux ammapatoB (MKA). Mx gocrouncTtBa u
Henoctatku. Knaccudukamus MKA 1o HasHaueHuto. KoOMIIOHOBOYHBIE U
a’poauHaMuueckue cxembl MKA. MexnyHapoaHble cTaHIApThl U COBPEMEHHBIE
miatdopmsl yHuBepcuTeTckux MKA.

O0630p  MHPOBBIX  HAY4YHO-TNIPOMU3BOJCTBEHHBIX  IIEHTPOB  KOCMHUYECKOIO
pruOOPOCTPOCHHUS. CoBpeMeHHbIE  MEXAYHapoAHble  00pa3oBaTeIbHbIE
OpOrpaMMbl IO  MCHOJB30BAHUI.  MHUKpPO-  CIIyTHHUKOB.  YIIPaBJIEHUE
MHHOBAIIMOHHBIMM TIpOLIECCAMH B KOCMHYECKOM HpubopoctpoeHuu. KiroueBbie
TEeXHUYECKHE MPOoOIeMbl, TpeOYIOIINe HEOTI0KHOr0 penieHus. [Iporuos passurus
COOTBETCTBYIOIIMX TEXHOJIOTHH.

3 banaucrnka u AmHaMuKa KocMu4deckoro mojera MKA.

bamnmucrtuka n nuHamuka kocmudeckoro nosera. CpeacrBa nocraBku MKA Ha
opouty. CoBpeMEHHBIE CHUCTEMbl HaBUTallMM, YIPABICHUS JBU)KEHUEM U
HaBezeHus pasHbix THIIOB MKA. Tumnossie opOutel noinera MKA. Ocobennoctu
UX pacuera u o0ecreyeHre TPaeKTOPHOTO yIpaBieHus. J[BurarenbHble yCTaHOBKU
Ha 6opty MKA.

Vnpasnenue papmwkenneM MKA Ha opOuTe Kak JAMHAMHYECKOTO OOBEKTa.
MonenrpoBaHie CHUCTEMBI YIJIOBOTO U OpPOUTAIBLHOTO YIPABICHUS JBHUKEHUEM
MKA Ha opbute. OrmpeneneHue mnapamMeTpoB OpOUTEHI u obecrieyeHue
tpaekTtopHoro ympasieHuss MKA. JIpurarensubie yctaHoBkH Ha 00pTy MKA.

4 OcHoBHBIC 321a4H JMCTAHIMOHHOI0 30HAMPOBAHUA 3eMJIH.
OcHoBHble 3a1aun ciyTHUKA [[33. AnropuTmel pyHKIIMOHHPOBaHUS ciiyTHHKa J133.
AnroputMm (GYHKIIMOHUPOBAHUS CHUCTEMBI CTa0MIIN3aLUH. AnroputMm

(GYHKIIMOHUPOBAHUSI CHCTEMbl OpUEHTAlMH. AJTOpUTM  (QYHKIMOHUPOBAHMUS
1I0JIE3HON HArpy3Ku. OTallbl BBIIIOJIHEHUS LIENEBOM 3aa4u cnyTHUKOM J[33.

5 OcHOBHBIC KOHCTPYKTHBHBIE 3JieMeHThl MKA

CoctaB M CTpPYKTypa COBPEMEHHOI'O KOCMHYECKOIO ammapara (CHCTEMBbI
yIpaBJIEHUs,, HHEPrOCHAOXKEHUS, PACKPBITUS U  YIPABICHUS COJIHEYHBIMU
OarapesMd M aHTEHHAMH, CBs3M, OpHEHTauuu u crabunuzanuu. llonesHas




Harpyska). 3aga4i CTPYKTYPHOM M MapaMeTPUYECKOW ONTUMHU3AIMH TPHOOPHOTO
obopynosanust MKA.

OcoOeHHOCTH  HCMOJB30BAaHUS  MPOAYKIUH  WHAYCTPUAJIBLHOTO  HapTHEpa
KoMmmeTeHun- kKomnaanu Crytaukc. CoctaB mpuOOpHOTro 000pyIOBaHUS MaKeTa
yuebHoro cnytHuka. MimuTanus mpoiecca ynpaBieHUs OPUEHTALUIN CITyTHHUKA 110
OJIHOM OocH (OCH TOJIBECA) MPH €ro MOJIETE M0 KPYroBOM SKBATOPHAILHON OpOuUTe.

Nmuranuonnoe moaeaupoanue MKA. Pacyer 3Heprooananca Ha 6opry
AHanu3 KOHCTpYyKIuH cryTHHKA J[33 Ha mpuMepe KoHCTpykTopa Opoukpadr.
Cuctema snepronutanus. bopToBoit kommnberoTep. CrcTemMa cTaOUIu3aIHH.
Cucrema opuentauuu. Crucrema 1nosie3Hoi Harpy3ku. OyHKIMOHAIbHbBIE
0COOEHHOCTH BBITIOJHEHHUS 11€JIeBOM 3a1auu cnyTHHKa J133.

CoOopka MakeTa CIIyTHHKA ¢ IOMOIIbIO KOHCTPYKTOpa OpOukpadrt

00630p koHCTpyKTOpa «OpOUKpadT», €r0 BOZMOKHOCTH B YUEOHOM IpOLECCE.
3anauu, pemaemble B mpouecce ooyuenus. [Ipumeps! peanuzanum crabunnzanuu
U OPUEHTALMK MaJIOr0 KOCMMYECKOIO anrapara Ha IpuMepe KOHCTPYKTOpa
«OpoukpadT».

[TpotoTunuposanue koHcTpykuuu MKA. Pa3paboTka cTpyKTypsl U cOCTaBa
makera MKA ¢ momMombeto KoHCTpykTOopa “Opbukpadt”. JleMoHCTpaIus 3TarnoB
pa3pabotku 3D- moaenu MukpocnyTHuKa. JleMoHCTpanus cOOpKH Makera
MHUKPOCITYTHHKA.

Pa3paboTka crnenuaabHOro nporpaMMHOro ooecredeHus At 00pToBOro
komnbrorepa MKA. OcobeHHOCTH 3a/1a4i TUCTaHIIMOHHOTO 30H/IUPOBAHUS
3emin. OO00LIEHHBIN anropuT™M yueOHOM MUCCUM MUKPOCITyTHHKA. OCOOEHHOCTH
pa3pabOTKH M OTJIAZKU MPOTPAMMHOT0 KOJIa.

IIpoBepka u nporpaMMupoBaHue 1aTYnKoB, cucteM MKA, nesieBoii
annapatrypbl. ABTOHOMHbIE HCIIBITAHUS JaTYUKOB M CHCTEM CIIyTHHUKA.
Oco0eHHOCTH 3aaYll TUCTAaHIIMOHHOTO 30H1MpoBaHMs 3eMin. O6001eHHbIH
ITOPUTM Y4eOHON MUCCUM MUKpOCITYTHHKA. OCOOEHHOCTH pa3pabOTKU U
OTJIQJKU IIPOIPaMMHOI0 KOJa.

JlemoHcTpanyst BHIIOJHEHUS! y4eOHON MUCCUM TUCTAHIIMOHHOTO 30HUPOBAaHUS
3eMJIu C HCIIOJIb30BAaHMEM MAKeTa MUKPOCITYTHUKA 1 IMUTATOPa KOCMUYECKON
cpennl “Teppa”.

Cucrembl HaBUTaluM U ynpasJenus Asnmxennem MKA B rpynme.
Teopetnueckue u npakruyeckue acnektol coopa MKA B rpynmy. OTHocHUTeNbHAS
HaBuranus MKA B rpymnmne u HeoOxoaumoe npubopHoe ocHaieHue. ObecneueHue
YIPaBJIEHUS] OTHOCUTEIBHBIM BMkeHHeM MKA B rpymnme.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

N3 Hux Ne
Ne | Tewmsl npaktuueckux | @opmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTHYECKOH |paziena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, | AUCIUI
(gac) JIHBI
Cemectp 6
1 | 3D-npoexTupoBaHue | peuieHue 10 10 5

3JIEMEHTOB
KOHCTPYKIIUU
CITyTHHUKA, MOJENEH
JOIMTOJIHUTCIBbHBIX
CHUCTEM M YCTPOWCTB,

CUTYalMOHHBIX 3aJa4




YCTaHABJIUBAIOIIUXCA
Ha ciyTHUK. 3D —
MPOEKTUPOBAHUE
TOTOBOM MOJICIIH
CITyTHUKA

Pa3pabotka
TEXHOJIOTUYECKOM
KapThl COOPKH.

perieHne
CUTYallMOHHBIX 33134

[IpoexkTupoBanue
00pTOBOI KaOEIBHOM
CEeTH C yKa3aHUuEeM
HOMEpPA U JITUHBI
nuieida.
Nsrorosnenue
pPa3beMOB METOIOM
00)KHMKH.

pelieHue
CUTYaIIMOHHBIX 33124

Hanwucanue kona s
ABTOHOMHBIX
UCTIBITAHUN JTATYMKOB
KOHCTPYKTOpa
«Opouxpad1»,
ABTOHOMHBIC
WCTIBITAHUS

HUMHUTAIIMOHHBIC
3aHATHUA

Co6opxka moaenu
majoro KA.
CoenuHeHue
KaOeNbHOH CeTH,
KOHTpPOBKA,
XOMYTOBKA.
KonTpoas coopku
mogemu KA

UMUTAIlMOHHBIC
3aHATHUA

Bcero
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4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/IEHBI B TabuIIe 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaunmenoBanue a0

OpaTOPHBIX paboT

TpynoemkocTs,
(gac)

N3 Hux
MPAaKTUYECKON
MOATOTOBKH,
(gac)

Ne
paszena
JIACITUTT

JINHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOoBaHKE/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaromIXcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.




Ta6mmma 7 — Bugsl caMOCTOSTENHHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3ydeHne TeoOpeTHIecKoro MaTepuana
15 15
nucuurnHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamrnee 3amganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
[ToaroroBka kK MpOMEKYTOUHOM 4 4
arrectaruu (I1A)
Bcero: 21 21

5. IlepeueHn y4eOHO-METOAMUECKOTO OOECIICUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYECKHE MaTepUalIbl JIUIsl CAMOCTOSITEIILHOW PabOThl 00y4aroIIuXcs yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

KomnmuecTtBo 9K3eMILIsIpoB B
HIudp/
URL apec bubnuorpaduueckas ccpiika OubmoTeKe
(KpoMe JIEKTPOHHBIX SK3EMILISIPOB)
629.7 laprorur U.A., Makapo A.A., Ilepmoxk | 3
" 62 B.B,, [TonskoB CJL WNuxenepus
KOCMHUYECKHX cHUcTeM. YueOHoe mocolue.
CII6, U3n-Bo I'YAIL, 2021.-73 c.
629.76/ .78 | T'ymiuH, B.H. OcHOBBI  ycTpoiicTBa | 5
198 KOCMMYECKMX  allaparoB: Y4EeOHMK JUIs
By30B./ B.H. I'ymun - M.: Mammnoctpoenue,
2003. - 272 c.
629.76/78 | Kosnos, [I.1. KonctpyupoBanue 1
K 65 ABTOMATHUYECKUX KOCMHYECKHX amIaparoB /
. W. Koznos, I'. I1. Aamaxkos, B. @.
Arapkos u ap.- M.: MammnocTtpoenue, 1996.
—444 c.
629.76/78 | Hapumanos, I'.C. OCHOBBI TE€OpHH IOJIETA 3
075 KocMuyeckux anmnaparoB / Hapumanos I'.C.,
Tuxonpaso M.K.. — M.: MammHOCcTpO€EHuUE,
1972. - 608 c.
629.7 MuxkpuH, E. A.  BopToBble KOMIUIEKCH | 5
M359 YIIPaBJICHHUSA KOCMUUYECKUMHU anmnapaTaMu
U IPOCKTUPOBAHUE X POTPAMMHOTI0




obecrieuenus : yuebHoe nmocodue / E.
A. Mukpun. - M. : U3n-so MI'TY um. H.
9. baymamna, 2003. - 333 ¢

629.7 laprorun U.A., Makapo A.A., Ilepmok | 3
n 62 B.B., [TonsikoB C.JL Nuxenepus

KOCMHUYECKAX CHCTEM. YueOHOEe 1ocoOue.
CII6, U3n-Bo I'VAII, 2021.-73 c.

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

98 KOCMHUUYECKHX ammnaparoB: Y4YeOHUK s
By30B./ B.H. 'ymun - M.: MammHocTpoeHue,
2003. - 272 c.

7. IlepeyeHb AMEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEKOMMYHUKAaIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue
http://xn----btb1bbcge2a.xn--plai/news AJjiekcanap Makapos: «Kommnerenus
«UmxkeHepruss KOCMHUYECKHMX CHUCTEM» - 3TO
KOMILIEKCHBIN 3a/en Ha Oymyiee»

[ D51eKTpOHHBIN pecypc].

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

http://www.orbicraft.sputnix.ru/doku.php Caiit onrcanust pabOTHI KOHCTPYKTOPA CITyTHUKA
«Opbuxpadr»

http://www.orbicraft.sputnix.ru/doku.php?i | Heo6xomumoe I1O st paGoThl ¢ KOHCTPYKTOPOM
d=software «OpOukpadr»:

https://sourceforge.net/projects/sputnixsatel | [TO OTKpBITOro YUCICHHOTO MOJCTUPOBAHHUS
lit/files/?source=navbar SX_Modeler, Orbit Control (OBC)

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbpHOTO MpoIiecca Mo TUCITUTUINHE.
[TepeueHs UCTIOIB3YEMOT'0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmeHnoBanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIHILTHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.



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

Tabmuua 11— Ilepedens HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas O0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUITIMHE, MTPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM YacTu Howmep ayautopuu
n/n MaTepHaIbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
MynbpTUMeaniiHas JIEKIMOHHAS ayAUTOPHUS 32-03 (BM 67a)
CrnenuanusupoBanHas adoparopus «Hxenepus 12-09 (BM 67a)

KOCMHUYECKUX CHCTEM)
Ha6op xonctpykropa “Opoukpadt” — 1 mr.

WmuraTtop noaseca — 1 wmr.

Nmurarop Connua — 1 mir.

PaGouue kommbroTepsl ¢ mporpammamu Solidworks, SX-
Modeller, GroundControlX, OrbitControl -4 .

3 PanunomonTaxknas Mactepckas ayn.505 (Mock.
[TasmpHbie cTannuu- 10 mT. mp.,149B)
KomuiexT pyunoro uacrpymenta — 10 mr.

Ha6op xonctpykropa “Opoukpadt” — 5 mr.

HimuTaTtop MarHUTHOTO TOJIst 3EMJIH C TTOABECOM (MarHUTHAs
pamka) — 1 mr.

NmuraTtop Conuua — 1 mr.

WmuraTtop 3emnu — 1 mr.

Kommpeccop ¢ asponiogsecom — 1 mr.

Paboune xomnbroteps! (HoyTOyku) c nporpammamu
Solidworks, SX-Modeller, GroundControlX, OrbitControl -10
IIT.

10. Onenounble cpeacTBa AJs MPOBEIECHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIIEHOYHBIX CPEICTB/AJS TPOBEACHUS TPOMEKYTOYHON aTTeCTAI[HH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISk IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Bua npomexyTouyHo# arTectaiuu [lepeyeHb O1IEHOUHBIX CPEACTB
DK3aMeH Cnucok BONmpocoB K 3K3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amauu;
TecTsl.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouIMMHCs MpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Tedenune cemecTpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIIa
UCIIOJIb30BAaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu ouieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIIHIH




OneHka KOMITETEHIIMH X .
S — ApaKTEpPUCTHKA C(HOPMHUPOBAHHBIX KOMITETEHIIMI
— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAaMMHBIN
MaTepuar;
— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €r0 HU3JIaraer;
COTIIHOY — ONHPAACh HA 3HAHHMS OCHOBHOW M JOTOJHHTEIbHOH JHUTEPATYPE,
GatTeHOY TECHO INPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJOXKEHUS C MPAKTUYECKOM
JIeATEIIbHOCTHIO HAIIPaBIICHNUS;
— yMeJI0 0OOCHOBBIBACT U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOIHO BJIAZICET CHCTEMON CIIEUAIM3UPOBAHHBIX MMOHITUH.
— o0yyaromuiicst TBEpI0 YCBOMJI IPOTPaMMHBIN MaTepuall, TPaMOTHO U
IO CyIOIECTBY H3JIaraeT €ro, ONHUpasChb Ha 3HAHUA OCHOBHOM
JIUTEPATYPBI;
«xopomoy — HE JOMYCKAeT CYIECTBEHHBIX HETOUHOCTEH; }
— YBSI3BIBACT YCBOGHHBIE 3HAHHUA C TPAKTUYECKOH JEATEITBHOCTHIO
«BaYTEHO» _
HaIpaBJICHNUS,
— apryMEHTUPYET Hay4HbIE [TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIQJICET CHCTEMOH CIeMATN3UPOBAHHBIX TOHITHI.
— oOyyaromuiics yCBOWJI TOJIBKO OCHOBHOW NPOTpaMMHBI MaTepHa,
IO CYHIECTBY HM3JaraeT €ro, ONHUPAasCh Ha 3HAHUS TOJBKO OCHOBHOMN
JUTEPATYPHI;
— JIOIYCKAeT HECYIIECTBEHHBIE OIMOKN U HETOYHOCTH;
«YJIOBJICTBOPUTEIIBHO .
GATTOHOY — MCTBITHIBACT 3aTPYIHEHHUS B TPAKTHYECKOM NPUMEHEHHU 3HAHHN
HarpaBJICHUS;
— cnabo apryMeHTUpPYeT HayJYHbIE MOJIOKEHHS,
— 3aTpyaHseTCs B (POPMYITMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTMYHO BJI3JIeeT CUCTEMON CHelMaI3UPOBAHHBIX MOHATHH.
— o0yyJaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH MPOrpaMMHOIO
Marepuana;
— JIOMYCKAeT  CYNIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpH
«HEYJIOBJIETBOPUTEIHLHOY .
«HE 3ATTCHOY paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH; §
— MCIIBITHIBAET TPYIHOCTH B MPAKTHUECKOM IPUMEHEHNUN 3HAHU;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taoumie 15.
Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Kon
[Tepeuens BompocoB (3a7au) i SK3aMeHa UHIIKATOP
a
Ne Bricora Koopaunat | Koopnunar | Koopaunar | Macmra6 || I1IK-6.3.1
BapHaHT | OpOMTHI Hax | a oOpOUTHI | a (oTorpa- | a HA3eMHOU | BpeMeH!U [IK-6.Y.1
a MOBEPXHOCTh | HA MOMEHT | (PUPYeMOro | CTaHIIMH, [IK-6.B.1
10 3emin, KM | Havana 00BeKTa, rpan Cucrema || IK-6.B.2
BBITIOJIHEHU | Tpajl peabHOT
s MHCCHUH, o
rpan BpeMeHu/
cucreMa
BpEMEHHU
MoOJIeNu-

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

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcrapieHsl B Tadbmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m ITepeuenn BompocoB (3amay) s 3aueta / mudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI

MpeICTaBIeHbI B Ta0nuie 17.

Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne n/n »
KypcOBO#l pabOThI

[TpuMepHBIii epedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITOIHEHHS

Y4eOHbIM JIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid IIPOBECIACHUSA HpOMe}KYTOqHOﬁ arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBJICHBI B Ta0wmIe 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB ISl TECTOB

Ne n/mt [TpuMepHBIii epedeHb BOPOCOB [Tl TECTOB Koz
UHIMKaTopa
1 [lepeunicinTe TUIIBI KOCMUYECKHX AIIapaToB M0 Ha3HAYEHMIO. [1K-6.3.1
2 ITpuBenuTe KIaccu(puKaIM0 KOCMUYECKUX allapaToB MO Macce. [IK-6.Y.1
3 Kakue cymiecTByrOT KOMIOHOBOYHbBIE M a3POJAMHAMUYIECKUE CXEMBI I1K-6.B.1
MKA. I1K-6.B.2
4 [lepeuncnure coBpeMeHHble maaTdopmel yHuBepcuTeTckux MKA.
VYKaXuTe X JOCTOMHCTBA M HEJOCTATKH.
5 Kak ncnons3yercst Teopembl HproTOHA O TpaBUTAIK BHYTPH U BHE
OJTHOPOJHOM cepsl pu pacueTe OpOUTHI MOJIeTa CITYTHUKA.
6 Ilepeuncnnte OCHOBHbIE TUIIBI OPOUT MOJIETA CTYTHUKOB.




7 [TpuBenuTe 6 OCHOBHBIX MTAPAMETPOB OPOUTHI CITyTHUKA.

8 BriBenute popmyny i pacyera nepBoil KOCMHYECKONW CKOPOCTH.

9 Ha kakoii opbuTe CIyTHUK JIBUTaeTCs ObICTpee- Ha BEICOKOW MIIH
HU3KON?

10 UTo HYXHO cZieslaTh C KOCMMUYECKHUM alnapaTtoM, YTOObI eperTu ¢
0oJ1ee HU3KOM OpOUTHI HA O60JIee BEICOKYIO?

11 Kaxkue npubopsl Ha 00pTY CIIyTHHKA MTO3BOJISIOT ONPEACTUTD €ro
IPOCTPAHCTBEHHYIO OPUEHTALINIO?

12 Kakwue BUIbl CUIIOBBIX YCTAHOBOK McnoJib3ytoTcss B MKA.Ux
JOCTOWHCTBA U HEJJOCTATKH.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCIUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0uie 19.

Ta6ymma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Metoauueckue  Marepuaibl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIUX NOPSAAOK M IMPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Metoau4ueckue yKa3aHus JUIsi 00YJIarOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI
(Huoice npusoosmces pekomenoayuu no cCOCmMasieHuro 0aHHo2o pazoena)

11.1. MeTtoauueckre yka3zaHus [ OOYYAlOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MmatepHana (eciu npedycmMompeno yY4eoOHbiM HAAHOM HO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuaina. HasHadeHne COBpEMEHHOM JeKIuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAeT LENbHOE MpPEJCTaBICHUE O IUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBON YCTAHOBKON K Ka)KJJ0M KOHKPETHOU TEME;

— TIOJyYyeHHE OMNBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE MpPO(ECcCCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsIBJIEHUE HEOOXOAMMOr0o HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON PadoThI;

— TOJy4YyeHHe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— Hay4yuTbhCsl METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPAUMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3JlaTOYHOI0 Marepuaja IpU TPOBEACHHH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATHUK IO JTUCHHUILINHE.

CTpyKTypa OpeiocTaBICHUS ISKIIMOHHOTO MaTepHaa;

— BBOJIHAs YaCTh — MOKAa3bIBAECT [IEPEUYEHb PACCMATPUBAEMBIX B JIEKIIMM BOIIPOCOB, UX
aKTYaJIbHOCTh JJIsI TPAKTUKHU TIPHOOPOCTPOCHHMS, CBSA3b JIGKITMOHHOT'O MaTepHraa ¢
MPEABIAYIIUM U TOCIEAYIOIUIUM MAaTepHaIaMu; JAaeTCsl IEPEYEHb OCHOBHOM U
JIONTOJTHUTEIILHOM JTUTEPATYPhI 110 TEME, BKIIIOYask PYKOBOSAIINE TOKYMEHTHI;

— OCHOBHAas 4acCTh — IOCJIEIOBATEIIBHO MOKA3bIBAKOTCS BBIHOCUMBIE BOIIPOCHI, PACKPBIBAKOTCS
TEOPETUIECKHE MOJIOKCHHUSI; TOKA3bIBAIOTCS OCHOBHBIE pacdeTHbIC (POPMYIIBL;

— HWTOTOBas 4acTh — MOJBOJIATCS UTOTH 3aHATHS, aKTYaTU3UPYIOTCS Han0oJiee BaXKHbBIC
BOITPOCHI; OTPEICIIAETCS TEMaTHKa OyAyIUX MPAKTUICCKUX 3aHATHH 110 TeMe; TaéTCst
3aJ]JaHUE HA CAMOCTOSITEIBHYIO IOATOTOBKY; MPOU3BOIATCS OTBETHI HA BOIIPOCHI.

11.2. MeTtoauveckue ykazaHUs JUIsi OOydYaroOmUXCsl MO Y4YacTHIO B CEeMHUHapax (eciu
npeodyCcMOmMpeHo YueOHbIM NIAHOM N0 OGHHOU OUCYUNTIUHE)

11.3. Mertoauueckue yka3aHus UIsl OOYYArOIIUXCS IO TPOXOXKICHHUIO MPAKTHUECKUX
3aHATUH (eciu npedyCMOmpeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTHyeckoe 3aHATUE SIBISETCS OIHON W3 OCHOBHBIX (POpPM OpraHu3aiuu y4eOHOTrO
nporiecca, 3aKII0YaonIasics B BBITOJTHEHHN 00YJalOUIMMHUCS MO/ PYKOBOJICTBOM ITPETIOIaBaTeNs
KOMILIEKCA YYEOHBIX 3aJaHUl C LENbI0 YCBOCHHS HAyYHO-TECOPETUYECKHX OCHOB Y4YeOHOU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHUH Y HABBIKOB, OITBITA TBOPUECKOH JEATEIHHOCTH.

Lesbr0 IpakTUYECKOTO 3aHATHUS ISl 00YUYarOIIerocs SIBISETCS MPUBUTUE OOYYAIOIIMMCS
YMCHHI W HAaBBIKOB MPAKTUYECKON JISATEIHBHOCTH 110 M3y4aeMOU JTUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU O0YUYAIONTUMCS MPAKTHUECKUX 3aHATHI:

— 3aKkperuieHHWe, yriayOJIeHHWe, pacllupeHHe W JIeTalu3alus 3HAHWA TPU PEIICHUN
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSITENFHOCTH  MBIIICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH Yy4eOHOM
JUCITUTUIAHBI,

— BBIPpAOOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TONYyYEHHBIX 3HAHUN IS
BBITIOJTHEHU S 33/IaHUN;

— ofecriedyeHne parMOHAILHOTO COYETAaHUs KOJUICKTUBHOW W WHIAMBHIYAITHLHOU (hopm
o0OyueHusl.

TDC6OBaHI/I${ K IIPOBEACHUIO MIPAKTUYSCKUX 3aHITHMN

[TpakTudeckue 3aHATUS TPOBOISATCS MOCIIE UTEHUS JIEKIUH , JAIOIIUX TEOPETUYECKHE OCHOBBI
JUIS MX BBINTOJTHEHMS. JlomycKaeTcs BBIMOJIHEHHE MPAKTUYECKUX 3aHATUH 10 TPOYTEHUS JCKITUH
C 1IeJIbI0 00JIETYeHUS U3yYeHHs TEOPETUYECKOTO MaTrepuasia py HaJIuuuy ONMCAaHUK paboT ,
BKJIIOYAIOIIUX HEOOXOAMMBbIE CBENEHUS MM CCBUIKM Ha KOHKpETHble y4yeOHble HW3JaHUA,
coJieprKalllye 3TU CBEICHHUS.

B X0ae HpaKTI/I‘-IeCKI/IX 3aHATUNA CTy)IeHTI)I Be)IyT HeO6XO)II/IMBIe 3aIImucu , KOTOpI)Ie
mpernojaBaTeNb BIpaBe MNOTpeOOBaTh Ms MpoBepku. JlomyckaeTcs MO COTJIACOBAaHUIO C
IperoaBaTesieM MPEACTaBIIATh OTYET O padoTe B 3JSKTPOHHOM BHJIC. B KOHIIE IPaKTHUECKOTO
3aHATHSI TIPETNoJaBaTellb OICHUBAeT PadOTy CTYJEHTAa MyTeM NPOBEPKU OT4eTa W (MIU) €ro
3amuTH (coOece0BaHms).



11.4. Meroauueckue ykazaHusi A OOYyYaloIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (ecau npedycmompero yueOHbiM NAAHOM N0 OAHHOU OUCYUNTIUHE)

11.5. Meroauueckue yka3aHHus Ui OOYYaAIONIMXCS IO IMPOXOXKICHHIO KYpPCOBOTO
IPOCKTHUPOBAHUS/BBIMIOIIHEHUST KYPCOBOW PalOTHI (eciu npedycmMompeno yueOHviM HAAHOM NO
OaHHOU Oucyuniume)

11.6. Mertoauueckue yKazaHus JUIsl OOYYAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJ]aHUI0 U TP METOJIUYECKOM PYKOBOJICTBE IPENoaBareis, HO 0e3 ero HermocpeACTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBINOJHEHHST CaMOCTOSTEIbHON paboThI, y oOydaromierocs GopMHPYETCs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU H CHCTCMATHU3AlLIUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC'—II/IBaeT BBICOKUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYCHHsI, IIOMOTACT IOJYYUTh HABBIKH TIOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeToauyeckMMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 10 TUCIUILTHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 32049HOM (hopMe 0OyUeHHS).

11.7. MeTtoauueckue yKazaHusl JUIsl OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUS XO0/1a OCBOCHMS
JTUCIUIUIAHBI.

MeTobl TeKyIIero KOHTPOJIsl BEIOMPAIOTCS MPETo1aBaTeNIeM CaMOCTOSTENIbHO UCXOS U3

cnenupuKH JUCIUITUHBL.

Bo3MoskHBIE METOJIBI TEKYLIETO KOHTPOJISE 00yYarOIIUXCSL:

—YCTHBIM OIIPOC Ha 3aHATHUSIX;

—CUCTEMATUYECKAs IPOBEPKA BBIOJIHEHNS HHAUBUAYAJIBHbBIX 3a/1aHUN;

—3a1UTa 0T4E€TOB 10 J1a00paTOPHBIM paboTam;

—IpOBe/IeHNE KOHTPOJIbHBIX paboT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAaMOCTOSITENIbHBIX PAadOT (B MUCbMEHHOM UK YCTHOU (hopmax);

—KOHTPOJIb BBIIIOJIHEHUS MHIMBUIyaJIbHOTO 3a/1aHUS HA IIPAKTHUKY;

—KOHTPOJIb KypCOBOT'O IPOEKTUPOBAHHUS U BBINOJIHEHUS KYPCOBBIX paboT;

WHBIE BUJIBI, ONIPEAEIIEMbIE TPENOJABATEIIEM.

B teuenue cemectpa oOydarommiicss ohpopMIIseT OTIYETHBIE MaTepUaIbl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBaHMSIMU M METOJaMM TPOBEJIEHHs TEKYIIEro KOHTpOJIs, U

IpernojaBaTesb OLIEHUBAET MPECTABICHHbIE MaTEPHAIIBI.

11.8. [lpn mTONBEACHWW WTOTOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH B BEIOMOCTh
00y4aromuMCsl BBICTABIISIOTCSl ATTECTAILlMOHHBIE OIICHKH: «ATTECTOBAH», «HE AaTTECTOBAH.
CucreMa u BO3MOXKHbIE KPUTEPUHU OLICHKH YYUTHIBAET 3HAHMS, YMEHHS, HABBIKM U (MJIM) OIBIT
NeSITeIbHOCTH, XapaKTepu3yloliue dTanbl (OpMUPOBAHUS KOMIETEHUMH IUCIUIUIMHBI.
Pesynbrarel  TeKymero - KOHTPOJIA  JOJDKHBI ~ YYUTBIBATECA  IPU  NPOMEKYTOYHOU



aTTectanuu.MeToau4eckne yka3aHHUs Ui O0y4alolmuXcs MO MPOXOKIACHUIO MPOMEKYTOYHON
aTTecTaIuu.

[IpomexxyTounass  arrecramust  OOy4arOIIMXCS  NPEAyCMAaTpUBAaeT  OLECHHBAHUE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YeHMs 1O auciuiuiiHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OILEHKM 3HAaHUH, IOJYYCHHBIX OOYYaIOIIUMCS B IpoLecce
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB C&MOCTO?ITCJ'HJHOI\/JI pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh HMX JUIS PEIICHHsS MPAaKTUYSCKUX 3a7ad. DJK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHOJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIII0Y», «YAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

DKk3aMeH B (bopMe ACMOHCTPAIMOHHOI'0 JK3aMC€Ha IIPOBOAUTCA B COOTBETCTBUH C
KOMIIJICKTOM OI_ICHOLIHOI;’I JOKYMCHTAIlMU, COACPXKAIICM HNPUMCPHBIC OLCHOYHBLIC MAaTCpHAJIbI,
paSMeH_ICHHBIM/ MMpEACTAaBJICHHBIM HHUXKEC!:

IHacnopt kommiekTa oueHo4Hol JokyMeHTannu (KO/) Ne 1.1mo0 komnereHun Ne
R54 «H:keHepusi KOCMHYECKMX CHCTEM

Kommekt onenounoit nokymentauuu (KOJ[) Ne 1.1 pa3zpaGoTan B 1efsX OpraHu3aiuu u
MPOBEACHUS JIEMOHCTPAIIMOHHOTO »HK3aMeHa 1o KommereHuun Ne RS54 «Mwxkenepus
KOCMHUYECKHX CHUCTEM» U PaCCUMTaH Ha BHIMIOJHEHUE 3aJaHUI MPOJOJIKUTEIHHOCTHIO 4 yaca.

KO Ne 1.1 moxer OBITh pPEKOMEHJOBAH JUISI OIEHKHM OCBOSHHS OCHOBHBIX
NpoEeCCHOHANIBHBIX ~ 00pa30BaTENbHBIX  MPOrpaMM W HUX  YacTeH, JOMOJHUTEIHHBIX
npodecCHOHANBHBIX MPOTrpaMM U MpOrpaMM MpodecCHOHANBHOTO OOydYeHHs, a Takxke Ha
COOTBETCTBUE YPOBHSIM KBATH(DHKAITHIH.

[lepeuens 3HAaHWI, yMEHUN, HABBIKOB B COOTBETCTBHHM co Cneuuduxanueit cranmapra
komrneTeHmun Ne RS54 «Umxkenepus kocmmueckux cuctem» (WorldSkills  Standards
Specifications, WSSS), npoBepsieMblii B paMKax KOMIUIEKTa OLIeHOYHOU JoKyMeHTanuu Ne 1.1

Tabnuma 22
Pasnen | HammenoBanue pa3aena WSSS BaxHnoctsb (%)
WSSS
1 Opranuzanus paboTsl ¥ yIpaBJI€HUE MPOIECCOM 6,75
2 ITpoBenenue ucnbiTaHKsi OOPTOBBIX CUCTEM CIYTHUKA 3,5
3 Pa3paboTka nporpaMMHBIX pelieHui 10,85
4 Permenne npoGiem, MHHOBAIIMK U KPEaTUBHOCTH Mpou3BoAcTBa | 4,3
5 Odopmnenue u Beaenue nokymentanun. CoOioieHne 14

KYJBTYpPbI

3aganue 1719 JeMOHCTPALMOHHOI0 IK3aMeHAa 10 KOMILIEKTY OLICHOYHOH JOKyMeHTauun Ne
1.1 no komnerenunu Ne R54 «MHxeHepusi KOCMHYECKUX CHCTEM))

ITponOMmKUTENEHOCTD BBIIOJHEHUS 3a4aHUSL: 4 4.

dopmar JlemoHcTparmoHHOro Kk3aMeHa: O4HbIi /J{ucTaHIIMOHHBIH

®opma yuactus: MHauBuyansHas

Bun arrecranuu: 'MA / Ilpomexyrounas KO/ 19 HOK ner

Mopaysn ¢ onucanueM padot

OO0mue TpeOOBaHUA:

VYyacTHHKaM Tpejuiaraercss B KayecTBE y4eOHOIro 3aJaHUs MPOBECTH HMHTALMOHHOE
MOJICTTMPOBAHUE  Mpollecca TMojeTa TO OpPOUTAIBLHON TPACKTOPUU MAaJOTO KOCMHUYECKOTO
anmapata (MKA) - wuckycctBennoro cnytHuka 3emiu (MC3), cmocoOHOTro BBIMOJTHATH
pa3MyHbIC LIETIEBIE 3aJa4H.




B mpornecce mpoBeaenus 1D ydacTHUKH JOJDKHBI MCIIONB30BaTh COOpPaHHBIN 3apaHee U
MOATOTOBJICHHBIA K 3K3aMeHY (QyHKIMOHaIbHBIM MakeT MKA u mpoBecTH ¢ HUM OCHOBHBIC
MOJIYHATYPHBIC WCTBITAHUS, BBITIOJHUB WH)XXKCHEPHBIC pacueThl W TPOBECTH HMHTAIMOHHOE
monenupoBanue MKA. IlpumepoM (pyHKIIMOHAIBHOTO MaKeTa MOTYT CIYXUTh KOMIIOHEHTHI,
BXOJISIIME B COCTaB Habopa KOHCTpykTopa cnyTtHuka «OpouKpadr» (wnmm amamoru) (puc.l).
Onucanne craHgapTHoro Habopa kommnoHeHT «OpOuKpadt» (wim ananoru) (puc. 2), u3
KOTOPBIX COOMpaeTCs CIYTHHK, MPEICTaBlIeHO 37ech: http://orbicraft.sputnix.ru/doku.php

Puc. 2. O6muit Bug Habopa KoHCTpykTOpa «OpOukpad1» (UM aHaIOTH)

Jlanee B omucaHUM MO YMOJYAaHMIO MOJpa3yMeBaeTCs Hajluuue Habopa KOHCTPYKTOpa
cnytHuka «OpouKpadt» (nnu ananorn).

Cob6pannbnii hyHKIIMOHATHHBIN MakeT MKA nomkeH oOecrieunTh BBITTOJIHEHHE MHUCCHHU
133 Ha crenuanbHOM CTEHJE MOJIYHATYpPHOTO MojaenupoBanus (puc. 3). BoamoxkHoe onucanue
CTEH/Ia, B COCTaBe KOTOPOTO JOJKHBI ObITh MPOBEJEHBI UCIIBITAHUS MaKeTa, IPUBOAUTCA 3/IECh:
http://sputnix.ru .


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

Puc. 3. MarautHast paMka (MMUTaTOp MarHUTHOTO MOJIsl 36MJIM) C TIOABECOM, UMUTATOP
3emiu, umutaTop ConHIa

B utore ucnons3yemas ydactHukamu /1D vHKeHEpHAs MOJIe]Ib KOCMUYECKOTO arapara
JIOJKHA OBITh MAaKCUMAaJIbHO PUOIIMKEHA K peallbHO 3aITyCKaeMbIM Ha OPOUTY MOZECIISIM.

YyacTHukaM HeoOxoauMo obecreyuTh monydeHue LleHTpamu yrpaBieHUS MOJIETOM
(LIVII) makcumanbHO ONMEPAaTUBHO, T.€. B MAKCUMAIBLHO KOPOTKOE BpeMsi, KaK MOKHO OOJIbIIETO
KOJIMYECTBA KAYE€CTBEHHBIX H300paXKeHHM 3aJaHHBIX reorpaguueckux olnacreil B TeueHHUE
aKTUBHOTO CpoKa cymiecTBoBaHus KA, mpu 3TOM CHYTHHK JOJDKEH MaKCHMAJIBHO BBIOJHUTH
MOCTaBIICHHBIC TMepell HHUM 33aJayd. Takke YYaCTHHKHU BBIMOJHSIIOT MPOrpaMMHUPOBAHUE
OOpPTOBOTO KOMITBIOTEPA JIJIs1 0OECTIeueHHs 1IeTIEBOM 3a/1auu.

OrneHka MPOU3BOAUTCS WIEHAMM KIOpU — SKCHEpTaMM Ha IUIolajgke nposeneHus /10,
JOMYIIEHHBIMA K OIIEHKE, KaK B OTHOIICHWHW BBIIOJHEHHS 3aJaHHsl B MOJIyJe, TaKk U B
OTHOILIEHUM Mpoliecca BBHINOMHEHUs 3afaHus. Ecnm yyactHuk JID He BBINOIHSAET TpeOOBaHUS
TEXHUKNA O€30MacHOCTH, TOABEPIaeT ONMAacCHOCTU CeOsl MM JPYIHX YYaCTHHKOB, TO OH MOXET
OBITH OTCTpaHeH oT J[3.

3ananue /IO MOKHO BBINOJMHATBCA MO MOAYIsAM. Ilpu BbIMOIHEHHMM HEOOXOIUMO
UCIMOJIb30BaTh JONOJHUTENbHYIO MH()OPMALMI0 W JaHHble, yka3aHHble B IlpuioxeHusx
3agannio 19D, Onenka Takke MPOUCXOIUT MO pe3yIbTaTaM BBITTOJHEHUS] MOJTYJIS.

Ilepen BbIMOMHEHMEM 3aJaHMSd HEOOXOAMMO BBIIOJHUTH IJITAHUPOBAHHE  BCEX
IIPOM3BOJIMMBIX BHJIOB Pa0OT, PacyeTOB, BBHIYMCICHUH. YUAaCTHHK JOJDKEH MPOIyMaTh OOMIYIO
KOHIIETIIMIO paboThl, MPUMEPHOE BPEMs Ha BBIMOJIHEHUE MOJYJIS, ONPEAETUTh OTBETCTBEHHOTO
3a €ro BBHINOJIHEHUE, PACHPEICeTUTh OOS3aHHOCTH M POJHM MO TPYAOBBIM (YHKIIUSM BHYTPH
TPYMNIIBl U 1O JHSAM, O YeM cJeNlaThb COOTBETCTBYIoMe 3anucu B [Ipunoxenun Nel utorosoro
oryera:

HeoGxonumass wuHpopMaIus, MAOKYMEHTAllMss UM IPOrpaMMbl, HEOOXOAMMBIE IS
BBITTOJIHEHUS 33JaHUSI HAXOMAATCS Ha pabovyeM KOMITBIOTEpE YYaCTHHKA B TIalKke Ha pabouem
CTOJIE C Ha3BaHUEM, UJICHTUYHBIM JaTe mposeneHus /1D - ato nens 1 [13, mpumep: 28 12 2021
(cm. Puc. 4). OOpasenr U MONHBIA TEPEUYCHb COAEPKUMOTO STOM TamnK{d MPEIOCTaBIsSCTCS B
MOJrOTOBUTENILHBIN JI€Hb.

Jlnst coxpaHeHHs BCEX PE3YJbTaTOB PabOTHI HA paboveM CTOJEe KOMIThIOTEpa KaKIOTro
YYaCTHHMKA CO3JaeTcsl IMamka ¢ Ha3BaHMEM Ha aHTIHUIICKOM s3bike Project_Homep padouero
mecta (cM. puc. 4), THe TOCie HWKHETO ITOJAYEPKUBAHUS I€YaTaeTcs HOMEp KOMaHJbI,
NIOJTYYeHHBIH NpH jKkepeObeBKe pabounx MecT, Hanpumep: Project_2



e O s :
Puc. 4. O6pazer co3qaHHbIX NarnoK Ha paboueM CToJie KOMIIBIOTEPA Y4aCTHUKA

Baxno: daitn Ilpunoxxenust Nel wuTOroBoro ordera 3amoiHAETCS Ha KOMIIBIOTEPE
YYaCTHHMKA M IPEJOCTaBIIAETCS K IPOBEpPKE IKCIepTaM Ha Iuiomaake (manka Project_Homep
padouero mecra (cMm. Puc. 4).

Ilocne 53TOoro ywyacTHMKaM Ha KaXAblil KOMIbIOTEp TpedyeTcs YCTaHOBUTh BCE
IIPOrpaMMbl, HEOOXOIMMBIE JIJIsl BBIMOJIHEHUS 331aHNS KaXKIOMY YYaCTHUKY, OTBETCTBEHHOMY 3a
BBITNIOJTHEHUE MOAYJIA.

Monynes 1: HUmutranmonHoe moaenuposanue mosera mo opomre MKA. Pacuer

Heprodasanca Ha oopty MKA.
Y4acTHUK pacCUMTHIBAET KOJIMYECTBO CEAHCOB CBEMKHM M KOJIMYECTBO CEAHCOB CBS3H C
ucrosib3oBanueM OTkpbiToro I1O umcnenHoro wmozenupoBanus SX-Modeller onenuBaer
LUKJIOrpaMMy paOoThl CIyTHHKa Ha OpOMTE € YYEeTOM IOJYYEHHBIX HCXOAHBIX JaHHBIX.
(https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar),

Ucxonnsle nannbie B [Ipunoxenue Ne 2 «3apanue aisg 10 uncieHHOro MoieaIupoBaHus
SX-Modeler» (wim aHamoru) BBIAIOTCS KAXIOMY YYAaCTHHKY HA TUIOIIAJKE B COOTBETCTBHH C
BapuaHTOM 3ajaHus. Ha ocHoBaHuM uHpOpMalMU O TMOJYYEHHOH LMKIOrpaMMe paboThI
OOPTOBBIX CHCTEM PACCUMTHIBACTCS LUKIOrpaMma paboThl cuctembl sHepronutanus (COII)

#& CMYTHIKC Mogenep: (Chibis-M) - X
Oaiin Obume Opbura Cryrwax [Jumamuxa Opwenrauus Crabuwamsauwmn MH  Mogenn Crawumm Pacuer Busyanwsauma Cucrouewkn O nporpamme

K> =M

Kapra | Xypran | Pacruicarvee |

oo o AN T (N N

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

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

[Mogenuposanme sasepueno

[Ipu BeimonmHeHWM MOAYNsl | yyacTHHK paboTaeT HaJ YHMCICHHBIM MOJEIHPOBAHHEM
JBIDKCHUSI CITYTHHUKA 110 OpOUTE, OA0Mpasi ONTUMAIbHBIE TT0 OBICTPOACHCTBUIO KOADDUITHEHTHI
ympaBineHuss PD-perymstopa MaxoBHYHOM CHUCTEMBl OpPHEHTAIMM W  CTa0WIM3AINH,
UCTIONB3YIONICH B KAueCTBE JTAaTYMKOB OPUCHTAIMU COJTHEYHBIC JAaTYMKH M MarHutoMmerp. B



HOCJEAYIOMEM 3T KO3(PQHUIMEHTH JODKHBI OBbITh HpoIuThl B OopToBoe [1O ympaBnenus
(GyHKIIMOHAJIBLHOTO MaKeTa anmnapara.

Kpome PD-perymsitopa, MpOBOIUTCS YHCICHHOE MOJCIMPOBAHUE PAOOTHI MArHUTHOM
CUCTeMbl  CTa0WIM3allMM, HCIOJb3YIOIIEeH B  KAueCTBE HCIIOJHUTENbHBIX  AJIIEMEHTOB
AJIEKTPOMAarHUTHBIE KATYIIKH, a B KauyecTBe OaT4YMKa — MAarHUTOMETp, C IIeNbl0 moadopa
KOA(G(GUIIMEHTOB  YIOpPaBJIEHUS  JJCKTPOMArHUTHBIMM  KaTyIIKaMH W COOTHOIICHUMN
JUTNTENIEHOCTEH MeX 1y paboToil KaTymiek ¥ U3MEPeHUSIMIA MarHUTOMETpa.

3anoiaHUTh BCE JaHHbIE, MPOU3BEIS pacdyeT HEeIOCTAIOIIMX JTaHHBIX U3 YK€ M3BECTHBIX
BenuunH u3 Tabmunpsl [Ipunoxenus Ne 2 «3aganue nns 10 uucinenHoro monenupoBaHus SX-
Modeler» (unmu ananoru). TpeOyeTcs BBIIOJHHUTH pacdeT dHeprodaianca Ha OOPTY, yYUTHIBas
pa3psan AKbB na Butke He 60see 20% npu paboTe cyTHUKA Ha opOUTe.

HeoOxomuMo BKIIIOUMTH 3amyck pacueToB B mporpamme (puc. 10), mobutscs 3D
BU3yanu3anuu cradmmmsanuu ciytHuka Chibis-M (wu aHanorn) u, yBuaeB TaOJIMUKY Ha dKpaHe
«Pacuer 3aBepiien», BHecTH pe3yibTathl B OBC (OrbitControl) (nium ananorn). Ilo pesynpTaTtam
BBITTOJIHEHUSI YUCIICHHOTO MOJICIMPOBAHMS B TPOrpaMMe KOMaH/Aa OIICHWBACT CIEIYIOIINE
napaMmeTphl:

1. [Tapametpsl 3D BU3yanu3auuu CIyTHUKA:

CoBrazieHre OMOPHBIX MapKepOB OCEH CBA3aHHOW CHUCTEMBI KOOPIWHAT U OMOPHON CHUCTEMBI
KOOpJWHAT.
Cucrema crabmimsanuu paboTaeT coraacHo anroputmy B SX-Modeler (wu ananorn)
Cucrema opueHTanuu paboTaer coriacHo anroputmy B SX-Modeler (v ananorn)
[Tone3nas Harpyska pabotaet corinacHo anroputmy B SX-Modeler (unu ananorun)
2. [TapameTpsl akKyMYJISITOPHON OaTapeu:
Emxocts AKB;
Pazpsg AKD nHa BuTkE;
['mybuny paspsina 6arapei;
KonmdecTBo MKIIOB 3apsiza - pa3psaa B mporecce padoThl CITyTHHKA.

3. ITapameTpsl CONHEUYHBIX OaTapeii:
pa3Mephl COTHEUHBIX TTaHeIeH.
pacIIoIOKEHUE COTHEYHBIX TTaHEeNeH.

KOJIMYECTBO COTHEUHBIX MaHEIeH.

4. Tlapametpsl JI33 u cBsizu:

VYuuteiBas BpeMs CYTOK MpoJieTa CIyTHHKA, OMPEICIUTh BpPeMs BKIIOUEHUS U BBHIKIIOUEHUS
KaMepbl IPU MPOXOKICHUU 30HBI ChEMKH, KOJMYECTBO CEaHCOB ChbEMKH U BpEMsl BKIIIOUCHUS U
BBIKITFOUCHHS TIEpeaTyrKa MPH MPOX0XKICHUH 30HBI TIepeIavun, KOJTUIECTBO CEAHCOB CBS3H;
KonnyecTBo 1 Ka4ecTBO CHUMKOB.

[Tpuem tenemerpuu B I1O OrbitControl (mnu anamoru)

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

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



5. CocTaBuTh TPaBUIBHYIO OJIOK-CXEMY DACIOJIOKEHHSI BCEX YCTPOMCTB Ha KOpITyce
CIyTHUKA U UX cooTBeTcTBUE 3D-Mozenu (puc.7).

Puc. 7. bnok-cxema coeguHenuii naTunkoB «OpoukpadT» (MIu aHaIorn)

6. BoimonHeHne pacueToB, 3al10JHEHHE COOTBETCTBYIOIIMX AaHHbBIX B [Ipminoxxenun Nel
UTOTOBOI'O OTYETA.

Mopyns 2: PazpaboTka nporpaMMHOro odecneyeHusi Ajsi 60pTOBOro 000py10BaHus
MKA. IloayHatypHble ucnbiTaHusi QyHKIMOHAIBHOIO MakeTa MKA.

YYyacTHHK TIpU BBINOJHEHUM 3TOT0 MOAYJS JOJDKEH pa3paboTarh MporpaMMHOE
obecnieuenne (I10), obecrneunBaromiee CIaKEHHYIO pabOTy KOMIIOHEHTOB MUKpocIyTHUKA. OH
pa3bupaercsi ¢ BbIOOpOM s3bika IporpammupoBanust — Python wim C (ans 3Toil Bo3pacTHOI
TPYNIBI), ApPXUTEKTypoil OOPTOBOTO TMPOTPAMMHOTO OOCCIICUeHUs, Cpenoi pa3paboTKH,
croco0oM cOOpKH, MPOLIUBKH, OTJIAAKH OOPTOBOrO MporpaMMHoro obecneyenus. Heodbxoaumo
BBITTOJIHUTH CJIETYIOIIUE BHJIBI PaOOT:

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

CocTaBuTh NOAPOOHBIN AITOPUTM pabOThI CUCTEMBI OPUEHTAIINH, YCTaHOBIEHHON Ha KA;
CocTaBuTh NOJPOOHBIN aNTOPUTM PabOThl CUCTEMBI CTAOMIN3AH, YCTaHOBIEHHON Ha KA
CoctaBuTh NOJIPOOHBIM aNropuT™M pabOTHl IMOJIE3HOM Harpy3ku (1eJIeBOM amnmapaTypsl),
yCTaHOBJIEHHOM Ha KA;

CoctaBuTh NOAPOOHBIN aTOPUTM pabOTHI CUCTEM, YCTaHOBIEHHOM Ha KA;

HanucaTh U cKOMIUIMPOBATh KOJBI JUIsS MPOBEPKU BCEX CHCTEM M JaTYMKOB M3 cocTaBa Habopa
KOHCTpYKTOpa ciyTHuka «OpouKpadT» (unu ananorn).

Pa3paborare k0Bl KaIMOPOBKH, TAPUPOBKU CHCTEM M JAaTUYUKOB CIYTHUKA, JJISI KOTOPBIX 3TO
IIPEyCMOTPEHO.

[IpoBecTr aBTOHOMHBIE UCHBITAHUSI BCEX CHUCTEM, JTaTYMKOB, YCTPOMCTB, yCTaHABIMBAEMBIX Ha
CHyTHUK (pHuc. 8);

Boimonnaute PrintScreen skpana xommbiorepa U BHeCTH JaHHble B [Ipunoxxenue Nel urorosoro

OT4YECTa.

Puc. 8. Oxno nporpammsr IYTI (GroundControl (I/IJII/I aHayiorn)) u obpaselr HpOBepKI/I F
MaruutomeTpa



[Ipu mpoBeneHUN aBTOHOMHBIX MCIIBITAHUM Kamephl MOJE3HOM Harpy3ku NOOUThCsS Hambolee
YETKHUX MOKa3aTeJIeH Pe3KOCTH B (POKYCHPOBKH (MCCIEAYETCS C IIOMOIIBIO MUPHI);

Bemonaute PrintScreen skpana koMmbioTepa u BHecTH AaHHbie B [Ipunoskenue Nel urorooro
oTyerTa.

5. Heo0xonumble NpHJI0KEHUsI
K 3aganusam OynyT UATH DPUIIOKEHUS:
[Tpunoxxenue 1 Utorosslii oTueT 0 npoBeaeHuu 150
[Tpunoxenue 2 I[Ipumep 3amanus aist nporpammsl SX-Modeler (unu ananorn)
[Tpunoxenue 3 Ilepeuens nHopMaIim, XpaHsiecs B Manke i y4acCTHUKOB /19D
[Tpunoxxenne 4 Criucok peKOMEHyEMbIX IIPOrPAMM U CailiTOB
Oco0ble ycs10Bus poBeeHNs JleMOHCTPALMOHHOI0 IK3aMeHAa 110
crangapram Bopaackuniuic Poccusi B iucTaHunoHHOM (popmare

Hacrosimmme  ycnmoBus — onpeAensrOT — NOPAJOK — OpraHu3alud W IPOBEICHHS
JEMOHCTPALIMOHHOTr0 3K3aMeHa 1o komneTeHuu Ne R54 «HxeHepusi KOCMUYECKHX CUCTEM» B
COOTBETCTBUHU C KOMIUIEKTOM olleHouHOW nokymeHtanuu (KOJ) Ne 1.1 B nucTtaHIIMOHHOM
dbopMmate paboThI BO BpeMs 3K3aMeHa.

TexHU4YeCcKHE Cpeacrea, IpUMEHAECMbBIC IJIA OPraHUu3allMi U MIPOBECACHUSA
AEMOHCTPAIIMOHHOI'O DJK3aMEHa

YcaoBus BUACOTPAHCISANT Tpebyercs 2 kaMepsl Ut KAKAOTO YIaCTHHKA!

C/1a4¥ 1eMOHCTPAIHOHHOTO (dbpoHTanbHAs Ha KOMIBIOTEpE (HOYTOYKE) yyacTHUKA U

IK3aMeHa Kamepa, pa3MeIleHHas 103311 YYaCTHHUKA (MOXKET ObITh
YCTaHOBJIEHA HA HITATHUBE)

YcaoBus BUIE03ANMCH CAAYH Habmronenune 3a y9acTHUKOM DK3aMeHa MPOU3BOIUTCS

JIEMOHCTPAIMOHHOI0 IK3aMeHAa OHJIAlH

YcaoBus TpaHCAAIUME YKpaHa / HUcnone3ys [10: Zoom / TeamViewer / OBS / AnyDesk

padoyero MecTa IK3aMeHyeMoro

YcaoBus 3anucu dKpana / Ucnons3ys I[10: Zoom / TeamViewer / OBS / AnyDesk

padoyero MecTa IK3aMeHyeMoro

YcaoBus nepenauu 3agjaHui B nonosiHuTENBHBIE THY, IPEYCMOTPEHHBIE HA

J€MOHCTPALMOHHOTI'0 K3aMeHa NIPOBEJICHNE aTTECTAUU

IKCNEPTAMH YYACTHHKAM, a
TaKKe pe3yJIbTaTOB padoThI
YYACTHMKAMM JKCIIepTaM

YcaoBus AeMOHCTpaLUH B KO/I 1.1 ne npumenumo

pe3yJibTaTa BbINOJHEHHO He 3aropaxuBast aBTOHOMHBIE HCIIBITAHUS
padoThl y4YaCTHHKAMH IK3aMeHAa

Jlono/IHUTE/IbHOE IPOrPAMMHOE Annexc Juck / Google Disk

ol0ecrieyeHne He0OX0AUMOE 1151
padoTsl Ha /1D, BKIIIOYan
NPOrpaMMbl COBMECTHOH PadoThl
Ha/l JOKYyME¢HTaMHu, 00J1aYHbBIE
XpaHWIHINA, ciendpuyeckue
NporpamMMsbl He00X0AMMBbIe 1JIs1
peanu3anuu 3aganus /10

YciaoBust okazaHusi IOMOIIHU B [To 3anpocy — TexHnueckomy 3kcnepty wim [T-
yCTaHOBKe U 00y4yeHHs padoTe ¢ cnenuanucty LITAD

NPOrpaMMHBIM o0ecreYeHneM,
TeXHHYECKOH MO/J/IeP:KKH BO




\ Bpems nposeaenus /19 \

5.3. IIpaBuia nposeaenus 1D s yyactuukoB: 1. JlomycTiMo uCnosib30BaHUE CMapTHOHOB
TOJIBKO JJI1 OCYILLECTBIICHUS BUACOCHEMKHU

(kamepa JOKHA OBITH YCTAHOBJICHA M03a/IM YUaCTHUKA).

2. MecTo Haxox1eHus cMapT(oHa TOIKHO ObITh B 30HE BUAMMOCTH OTBETCTBEHHOTO
JIMHEMHOTO KCIEPTa.

3. B ciyuyae obHapyskeHust UCMIOJIb30BaHUS cMapT(hOHa, C IENIbIO IOMAIIHEH 3ar0TOBKU
BUJcOo(pparMeHTa, UCIoIb30BaHus WH(HOPMALIUY W3 UHTEPHETA, 3BOHKA, OOHYIUTHh KPUTEPUU TIO
OLICHKE pabOThl yUaCTHUKA.

4. HemonycTMMO TPHMEHEHHE 3alpelieHHBIX O0OpYyIOBaHHUS W akceccyapoB: (uemr KapThl,
CBEMHBIX KeCTKUX AuckoB, CD, DVD, yMHBIX 4acoB U T.II.

[Tpunosxxenue Ne 1
HTorosblii oTueT 0 npoBenenuu /19
Hassanue meponpustus:

PaGouee mecTo Ne

®UO yuacTHuKa:

Hara Mecro npoBeneHust

OTueT 0 NpoOBeIeHNH YMCICHHOT0 MOEJIMPOBAHNUS

Ileab: oneHKa BO3MOKHOCTH BBINOJTHEHHUS CIYTHHKOM 32a4H 110 CheMKe 32JaHHOI'0
paiiona 3emMiu U nepesade JAHHBIX HA 3eMJIIO.

Kaprunka: Print Screen: OOGmuii Bua CUCTEMbl MOJAEIMPOBAHHUSA; KapTa C TPaccoil CIyTHHUKA,
KOOpJMHATaMU ChEMKH U NepeIayn.

Kaprunka: Print Screen: O6muii Bua cuctembl MoAenupoBanus: 3D-BU CIyTHUKA C ONOPHON U
CBSI3aHHOM CHCTEMaMU KOOpJMHAT.

Ha oxono3emMHy0 oOpOMTY 3amylleH CHYTHHUK CO CIEIYIOUIMMH XapaKTepHUCTUKaAMU:

XapaKkTepUCTUKU OPOUTHI:

Hazsanwne u KOOpAWHATBI 30HBI CbEMKU!

Hazpanue u KOOPAWHATHBI HpHeMHOfI CTaHIIUH:
BpCMH HayvaJia MOACIIUPOBAHUA:
BpCMH KOHIIa MOJCINPOBAHUA:

[Mpunoxxenne Sputnix Modeler (SX-Modeler) noka3zano, 4ro TpedyeMble MOMEHTHI BKITFOUCHHSI
KaMephbl ¥ [iepejaTunKa CIIeAyoLIHe:

Bpewms BxitoueHus Bpewmst BeIKIIO4EHNA

ITIT.MM. /I, ITTCMM. U,




qU:MM:CC qU:MM:CC

CopeMKa

Ilepenada naHHBIX

KomuecTBo CnéMKH, T Cas3u, T
CEaHCOB:

10. Kaptunka: Print Screen: Pe3ynbTaT 4HCIEHHOIO MOJEIHMPOBAaHUS LHMKJIOIPaMMbl pPabOThI
CHCTEMBI PHEepronuTanus (rpaduky — 3 mir.)

11. MakcuMaibHbII YpOBEHb pa3psa aKKyMyJIsiTOpa Ha BUTKE:
BeiBoabl: Cucrema sHepronuTaHusi odecrieduBaeT padOTy CIIyTHHKA MO LMKJIOrpaMMe, MpHU
9TOM ypPOBEHb pa3psala akKyMyJsTopa HE IpPEBbIIACT %




[Tpunoxenune Ne 2
1. Ums cieHApusi:

Jdannbie
HNms cuenapus 1.1 15
2. Ums ciyTHHKA:
JlanHble
HNmsa cnyTHUKA Chibis-M
3. Bpemsi HayaJia MOJeJIMPOBAHMSA:
JlanHble
Bpems Hauasia MogeJIMpoBaHu,
I'TIT/MM/ 2019/11/19
YY:MM:CC (UTC) 13:59:00
4. Bpemsi 3aBepliieHisi MO/IeJTHPOBAHUSL:
JdaHHbIe
Bpems HauaJia Moae/IMPOBaHUs,
I'TIT/MM/ 2019/11/20
YY:MM:CC (UTC) 13:59:00
S. IlapameTpbl OPOUTHL:
Jdannbie
Tun moxenn Kenneposa
Haxnonenue, rpaaycel 95.99
IKCHEHTPUCHTET 0.003
APryMeHT NepuueHTpa, rpagychl 190
IapameTp opoUTHI, M 7903123
Joarora Bocxoasiero ysJja, rpaaycoB 12
Bpemsi ¢ MmomeHTa mocJieAHEro 50
NPOXO0KICHHS MEePULEHTPA, CeK
6. KoopinHaThI 30HbI CbEMKH:
Jdannbie
Ha3Baumue [Torcnam
HIupora, rpag 52°24' c..
Hoarora, rpan 13°04' B.1.
7. KoopaiHATHI NIPUEMHOM CTAHIIUN:
JlanHble

HasBanmne

[TerponasnoBck-Kamuarckuit

HIupora

53°01" c.m.




Hoarora 158°39" B.11.
8. XapakTepucTHKM CIYTHUKA:
JlanHble
Macca 45
MomMeHT nHepunu JXX, Kr¥*m2 8
MomeHT uHepuuu Jyy, Kr*m2 7
MomMeHT uHepunu JZZ, Kr*m2 12
MakcuMaJabHbIH HeIUATOHAJIbLHbII 0,05
3JIEMEHT, KI*M2
Makc.norpemHnoctsb onpen.Jij, % )
TI'a6aput mo ocu X, m 0.9
I'a6aput no ocu Y, M 1
I'a6apur nmo ocu Z, m 0.5
Iosio:kenue nenTpa macc X, M 0,01
IMono:xkenue meHTpa macc Y, M 0,03
Ioso:xkeHnue nenTpa macc Z, M -0,05
9. JHepronorpedJeHUsl CHCTEM CIYTHUKA: MOIIHOCTD (BT):
Jdannbie
BBM 1.3
BbJ1ok ynpaBiieHHs 0JIe3HON HATPY3KOH 4.4
Kamepa 18
Ilepenarunk 60
Biok ynpaBJieHus CCTeMbI ONIpeaeIeHust 7.6
OpUEHTALUH
Maruurtomerp 0.6
CoJITHeYHBbIi JaTYNK 04
Baok ynpajieHue cuctemMoii 5
CTA0NJIN3AINH
JIEKTPOMATHUTHbIE KATYIIKH 4
JBUrarem-MaxoBUKu 18
Cucrema 3HepronuTaHUsA 12
10. XapaKkTepycTUKH CUCTEMBI JHEPTONMTAHUS CIYTHUKA:
JlanHble
KII, B % 80
EMKocTh akkymyasiTopa, A4y 42




HopmanbHas riiyouna paspsaa Ab, B % 90
Jonycrumas riyOuHa paspsina Ab, B % 75
Kpurnueckas ryouna paspsiga Ab, B % 55
Makec. Tok 3apsina Ab, A 25

Makc. Tok paspsaga Ab, A 25
Hanpsizkenue 6opToBoii ceTu, B 12

11. PacnoJio:xkeHue nmaHejge coJJHEYHLIX 0aTapei:

JlanHble
+X +
-X +
+Y +
Y -
+Z +
4 -
SX, m2 0.5
SY, m2 0.5
SZ, m2 0.5
12. HayajbHble YCJIOBHS 110 OT/JAEJICHUI0 OT HOCUTEJIA:
Jdannbie
Hyraums, rpan 78
IIpeneccus, rpag 125
CoOcTBeHHOE BpallleHune, rpaj 245
WX, rpan/cex 1,5
WY, rpan/cex 1,8
WZ, rpan/cex -0,9




ITpunoxxenne Ne 3
Ilepeyenb ungopmanum, XpaHsieics B nanke JJsi y4acCTHUKOB [J
[Tanka 17151 BHIMOJHEHUS OCHOBHBIX 3aJJaHHI
SX-Modeler
OBC
Ground_Control_X
Driver
[Tanka BcrmoMoraTeabHbIX IPOTrpaMM:
Apache_OpenOffice
JoxymeHTanus
OcnoBHoe 3ananue (KOJI)
Ortuer o BoinosHeHuu 3aaanus (IIpunoxenue Nel)
OO61mas JoKyMeHTaIus
e TexHHUYECKOE OMUCAHUE
o Kojmexc 3TuKHn
e Uucrpykuust Tb u OT
e Uucrpykuus nposenenus 13
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

ATTecTallMOHHBIE OIEHKH MO (DaKyJIbTaTHBHBIM TUCIMIIMHAM 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 aTTecTalli 00yJaroIuiics 00s13aH NpeaOCTaBUTh
B JIEKaHAT 3a4€THYIO KHUKKY, TOJIHOCTHIO 3aII0JTHEHHYIO MTPENOJaBaTEIIEM.

Ilo  pesynapTaTaM  yCHEHNIHOIO  INPOXOXKIEHUS  NPOMEKYTOUYHOM  aTTECTallUU
0o0y4JarolMMHUCS W BBINOJHEHUS] Y4eOHOTO IUIaHa Ha COOTBETCTBYIOIIEM KYpCe, JI€KaHAThI
TOTOBSIT MIPOEKT MpHKa3a O MepeBo/ie 00yJaroLINXCs C Kypca Ha Kypc.



Jluct BHeceHUs M3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTa BHECEHUS
N3MEHCHHI 1
JIOTIOJIHCHUH.

IToanuce BHECHIETO
W3MCHCHHS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




