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1. KoMmmiiexke 0CHOBHBIX XapaKTEePHCTHK JAONOJHUTEILHOM
o0meodpa3zoBaTe/LHOM 001Iepa3BUBAIOLICH IPOrPaMMBbI

1.1. TIlosicHUTEJbLHAA 3aIHCKA

HanpaBjieHHOCTH POrpaMMbI

JlomonHuTenpHass oOmieoOpa3oBarenabHas oOmiepa3BuBatomas mnporpamma  «OCHOBBI
MPOSKTUPOBAHUS ~ AIPOKOCMHUYECKON TeXHHKH (TpodeccruoHanmbHas mpoba)»  sSBIsSETCS
MPOTPaMMOI TEXHUYECKOW HAIIPaBJICHHOCTH.

Bua nporpamMmel

I[To crenenu aBTOpPCTBA — HKCIIEPUMEHTAJIbHASL.

[To ypOBHIO CIIOKHOCTH — CTAPTOBBIN.

SI3bIK peajim3alnMu NPOrPaMMBbl - PYCCKHIA.

AKTYaJIbHOCTh

C 2016 rona Bcrynuia B cuity HoBast PeznepanbHas KocMuueckasi nporpamMma Poccun Ha
2016 — 2025 ronawl, yrBepxkAcHHas moctaHoBiaeHueM [IpaButensctBa PD ot 23 mapra 2016 1.
Ne 230.! OcHOBHOIH 11€TBI0 MPOrpPaMMEI ABJISETCA: 0OecreueHre TOCYIapCTBEHHON MOJTUTUKY B
o0jacTh KOCMHUYECKOW JEesATeNIbHOCTH Ha OCHOBEe (OPMUPOBAHMS U  MOAJEp>KaHUS
HEOOXOMMOrO0  cOocTaBa  OpPOUTAIBHOW  TPYNNUPOBKM  KOCMHYECKHMX  alllapaTos,
o0ecreunBalOIUX MPEAOCTaBICHUE YCIYr B HHTEpecax COLMAIbHO-3KOHOMUYECKOHN cdepsl,
HAayKM W MEXAYHapOJHOTO COTPYJHUYECTBA, B TOM YHCJIE B LENAX 3aLUTHl HACEIEHUS U
TEPPUTOPUN OT YPE3BBIYANHBIX CUTYallM MPUPOJHOTO U TEXHOTEHHOTO XapakTepa, a TaKkKe
pean3aliii MWIOTUPYEMOM MPOrpaMMBbl, CO3JAaHUSI CPEICTB BBIBEIEHUS M TEXHUUYECKUX
CPEICTB, CO3/aHME HAYYHO-TEXHHYECKOrOo 3ajefla JUIsl NEPCHEKTUBHBIX KOCMHUYECKHX
KOMIUIEKCOB U CUCTEM.

OnauMu U3 pa3pabOTYMKOB CITYTHUKOBBIX CHUCTEM Ha Tepputopuu Kamykckoit o0macTu
spisttotest: pumuan HITO um. C.A. JlaBoukuna r. Kanyru, OOO «HUJIAKT JJOCAAD».

Jlnig peanuzanuy MporpaMMbl akTyajaeH U TOT (PakT, 4To 00pa30BaTEIbHYIO A TEbHOCTD
BEAYT HE MPOCTO IMEarory JOMOIHUTEILHOIO 00pa3oBaHus, a CIEIUATUCThI, HETIOCPEACTBEHHO
3HAIOIKE 0 pa3paboTKe U UCTIOIb30BAHUH KOCMUYECKUX KOMILJIEKCOB U CUCTEM.

CornacHo 1oroBopa 0 COTpyIHUYECTBE MKy JleTckum TexHonapkoMm «KBanTopuym» u
OpEeNNpUsATHIMH BeaeTcs MpodopHeHTalnoHHass paboTa cpead MoJIoAekKU. Tem caMbIM
yydaligecs: IMOJIydaroT TPEACTABICHUS O JEATENbHOCTH MPEANPUATHM U HX HCTOpHH,
OCOOCHHOCTSIX TMPOM3BOJACTBA, MNPO(PECCUOHANBHON KyinbType. B ToM umcne, COTpyIHHKHU
OPEANpUATHA BEAYT MPENONaBaTeNbCKyI0 JesITeIbHOCTh Ha 0Oa3ze miomanok Jlerckoro
TEXHOMNAapKa; SBJISAIOTCS PYKOBOJWUTENSIMH KOMAaHJ, YYacTBYIOIIMX B KOHKypcax IO
KOCMOHABTHUKE, YTO IO3BOJISET YYallUMCS IOJIYYUTh CBOM IEPBUYHBIM OIBIT 10 OCBOEHUIO
CIIEIUATILHOCTEH, BOCTPEOOBAHHBIX B PAKETHO-KOCMHYECKOW oTpaciu. Tem cambiM, MOXXHO
TOBOPUTh O JyalbHOCTH OOYy4YeHHMsS, H BO3MOXXHOCTH [UIA OOYYaIOUIMXCS MPOUTH
poeCCHOHATBHYIO MPOOY.

JlanHas mporpamMma pa3paboTaHa, B TOM YHCJ€ JJs TMOJATOTOBKUA U YYacTHsl KOMaH] BO
Bcepoccuiickom koHKypce «Bo3nylmIHO-MHKEHEpHAs IIKOJa», TJ€ KOHKYPCHBIM 3aJaHueM
SBISIETCA pa3paboTKa JEHCTBYIONIMX MOJENel KOCMHYECKMX allapaTroB, pakeT - HOCUTeNei,
OeCIMIIOTHBIX  JIeTaTeNbHBIX  ammapatoB.  Opranusatopel  KOoHKypca —  Hayuno-
UCCIIEIOBATEIbCKUIA MHCTUTYT siaepHod ¢u3uku umenu J[.B. CkoOenbupiHa MOCKOBCKOTO
rocyaapctTBeHHoro yauBepcutera umeHn M.B. Jlomonocosa (HUUAD MI'Y) — opranusanus-
YUYaCTHHK pealn3alii JaHHOW 00pa3oBaTeIbHON MPOrpaMMBbl B CETEBOM opMme.

' Ocuoeubie mnonoxenuss ®PenepanbHoii  kKocMudeckod mporpammel 2016 — 2025, Pexum  jpocryma:

https://www.roscosmos.ru/22347/.



Ha ©Oaze momanok Jlerckoro TexHONapka ydaliuecs HMMEIOT BO3MOXKHOCTb
HEIOCPEICTBEHHOT'O MOIPYKEHUS Yepe3 BBINOJIHEHUE IPAKTUKO-OPUEHTUPOBAHHBIX IIPOEKTOB B
MHHOBAIIMOHHO-TEXHOJIOTMUYECKUI MHCTPYMEHTApUI 1o OCBOEHUIO CUCTEMBI
aBTOMAaTHU3UPOBAHHOTO TMpoekTrpoBanus padot (mamee CAIIP), mporpamMmmHOro obecrieueHus u
OCHOB paboThl ¢ MpodecCHOHATBHBIM O00OpyJoBaHWEM M T.A. Takum oOpa3oMm, ydamuecs
OBJIaJICBAIOT MH)KEHEPHBIMU KOMIIETEHILUSMHU, TMPOJBUTAIOTCS B cepe CBOMX YBICUEHUI C
TOYKU 3pPEHHUSI CTAaHOBIICHUS OyIyliei npoeccuoHaTIbHON NeATeNbHOCTH, MOMYyYaloT CTapT JUIs
M300peTaTeNIbCKOM eI TeNbHOCTH. B mporiecce o0yueHust mpoucxoauT u (GopMupoBaHHUE TETCKO-
B3pOCJIBIX KOMaHJ JUIsl ydacThsd B KOHKypcaX, CONpPsDKEHHBIX C JIEMOHCTpauuen
c(OpMHPOBAHHBIX HABBIKOB pabOThl B KOMaHJAE IpPH PEIICHUU MOCTaBICHHOHN IMepesa Ipymnmoin
TEXHOJIOTMYECKOM 3a7a4H.

[IpuoputeTHbIMU 11 y4acTUsl KOHKYPCAMM  SIBJIIFOTCS: YEMIIMOHAT  MOJIOABIX
npodeccuonanoB JuniorSkills, uemmuoHar oOpa3oBaTensHOro mnpoekTa MIY  nMeHH.
M.B. JlomoHocoBa: «Bo3aymHo-unxkeHepHas mkoja. Cansat B Poccuny, pakeToCTpOUTEIbHBIN
yeMnuoHaT «PeakTHBHOE IBHIKEHME)» BCEPOCCHUHCKOIO KOHKYpca «JIeXKYpHBIM IO ILIAHETE»,
XaKaTOHBI U T.[.

AKTHBHOE B3aumozencTBue B cereBoil popme ¢ HUMAD MI'Y um. M.B. JlomonocoBa
Oynmer crnocoOCTBOBaTh (DOPMUPOBAHUIO W PA3BUTHUIO MMO3HABATEIBLHOTO MHTEPECA yYaIIUXCS K
COBPEMEHHOW KOCMHUYECKOH TEXHUKE, K TPOPECCHIM, 3aHATHIM B 3TOH 00JIaCTH JEATEILHOCTH, a
TaKK€ BOCIHUTAHME YYyBCTBA TOPAOCTH 32 YCIEX OTECYECTBEHHOM PAKETHOW W KOCMHYECKOH
TEXHUKH.

Hononnumenvnas obueobpazosamenvhas nNPOPamMma paspabomana 8 coomeemcmeuu ¢
HOPMAMUBHO-NPABOBLIMU OOKYMEHMAMU:

- @enepanbHbiM  3akoHOM P®D ot 29.12.2012 Ne 273 «O06 o6pazoBanuu B Poccuiickoii
denepanuny;

- IIpuxazom Munucrepcrsa npocsemienust PO ot 27.07.2022 Ne 629 «O06 yTBepx)aeHUU
MOpsIKa OpraHU3alluu U OCYIIECTBIICHUSI 00pa30BaTEIbHOMN JESATENbHOCTH 1O JOMOJIHUTEIbHBIM
00111e00pa30BaTEIbHBIM IPOTPAMMaM»;

- Pacnopspokennem IIpaButensctBa Poccuiickoit @epepanyu ot 31.03.2022 Ne 678-p
«KoHuemnms pa3BUTHS JOTOJHUTEIBHOTO 00pazoBanus Aereit 10 2030 romay;

- Pacnopspokennem IIpaButenscrBa Poccuiickoit @epepamuu ot 29.05.2015 Ne 996-p
«Ctparerus pa3Butus Bocnutanus B Poccuiickont denepanuu Ha nepuoa 1o 2025 rogay.

- IIpukazom MwunHoOpHaykun Poccum Ne 882, MwunmnpocBemenuss Poccum Ne 391 ot
05.08.2022 (pen. ot 26.07.2022) «OO0 opraHuM3alid W OCYIIECTBJICHHUU 00Opa30BaTEIbHOM
JeSITeIbHOCTH MPH CETEBOM opMe peanr3auu 00pa3oBaTeIbHbIX MPOTrPaMm»;

— Horosopom ot 01.11.2022 o cereBoii ¢popme peanr3aliy IporpaMMBbl, 3aKIIOYEHHOTO
MEXY

MBOVY 10 JIOLIKO «I"anaktuka» ropoga Kanyru (basosast opranuzanus) u

HUWAD MI'Y um. M.B. JlomonocoBa (Opranu3anus — y4acTHHUK).

Hosusna

HoBuzHa nporpaMMel 3aKjIH04aeTcsi MMEHHO B TOM, YTO YYalUMCS MpelaracTcs HEKU
yri1yOJeHHbIH 1a00paTOPHBIM MPAKTUKYM € MPOEKTHUPOBAHUEM U M3TOTOBJIEHHEM KOHKPETHOM
NEHCTBYIOIEH MOJENN TEXHUYECKOTO YCTPOICTBA MM NPOTrPaMMHOTO OOeCredeHus, C
IIOMOIIIBI0  KOTOPOI'O  MOXHO  BBINOJIHUTH  MCCJIEJOBAHUE COU3MEPHUMOE C  pEalbHO
CYIIECTBYIOIIMMHU B paMKaxX OTpadaThIBaeMbIX NPHUKIATHBIX TEXHHUECKUX 3a/1a4 OTPACIEBBIX
npou3BoAcTB. M, 4To camoe riaBHOE, ¢ APKOM JAEMOHCTpauueil A IIKOJbHUKOB MHTErpaliy
ACIEKTOB 3HAHUM, U3YYaeMbIX B IIKOJBHOW MpPOrpaMMe TEXHUYECKUX M €CTECTBEHHO-HAayUHBIX
JTUCIUTIIIMH TP TIOCTAaHOBKE MUCCHUU ((YHKITMOHAIBHBIX 3a/1a4) M pa3pabOTKe yCTPOHCTBA.

OTtiM4uTeIbHBbIEC 0COOCHHOCTH NMPOTrPaMMbl



[TporpaMma mpenrnoaraeT OpraHU3aIuIo ACITeIbHOCTH YYACTHUKOB MPO(ECCUOHATBHOM
npoObl: yyalluics, pOAWUTENb, MNEAAror IOMOJHUTENBHOTO 00pa3oBaHus, CIEUUATUCT IO
npodeccun Ha OCHOBE MX B3aUMOJICHCTBUSI.

CTpykTypHO TmIporpaMma paszferieHa Ha JABa MoAyJd: mnpodeccMoHaJbHasi mpoda
0a30BOro ypoBHsl 1 npodgeccuoHa bHasi Mpoda yriy0JeHHOro YpPOBHS, KOTOpasi UMEET TpH
OTIIENbHBIX  3aBEPIICHHBIX Kypca: CIYTHHUKOCTPOCHHE, pAKETOCTPOCHHE, OeCHHIOTHBIE
JeTaTeNbHbIC alMaparbl, BHYTPH KOTOPHIX OTBEACHO BpeMs IS H3yYEHUS MOAXOJIOB K
00paboTKe JaHHBIX TEIEMETPHUU.

B xone npoBenenus npogeccuonanvrotl npobvl 6a306020 yposHa MKOIHLHUKH MOMAAI0T
B c(epy MNpOU3BOACTBA KOCMHUYECKOM OTpaciud C HU3YYEHHEM HCTOpPUH, AOCTH)KCHHUU Ha
COBPEMEHHOM  JTale pa3BUTUS OTPacid M  MONY4alOT BO3MOXHOCTh  IEPBHYHOTO
CcaMOOMpeeIeHUs, TPUHAITICKHOCTH K JaHHOMY Kpyry npodeccuii. U3ydeHune n1aHHOTo MOTys
MPEJIIOJIaracT BBISBICHUE YUAIIUXCS CKIIOHHBIX K MpodeccrsM KOCMUYECKOW oTpaciu u 0Tbopa
KaHIUIATOB s POXOXKACHUS yTriyOaeHHON MpodecCuoHaTbHON POOHI.

B mporecce npoBeneHus npogeccuoranbHoli npoodvl yenyoieHH020 YposHs TIONIAAlo0T, B
TaKk Ha3bIBa€MOE, «KOHCTPYKTOPCKOE OI0po», TIe MPOXOASIT BCE ATamlbl NPOEKTUPOBAHUSA
U3JeNUs: OT 3CKM3HOTO IMPOEKTa 4Yepe3 M3TrOTOBJICHUE, OTIAJKy M 3alyCK Ha TOJHMIOHE WM
pa3pabOTKy W HCIOJIB30BAHKE MPOTPAMMHOTO MPOAYKTa MO 00pabOTKEe JAaHHBIX TEJIEMETPHH.
[Mpaktuyeckas pabora moapasymeBaeT paboTy Ha Iuiomankax Jlerckoro TexHomapka
«KBaHTOpHYM)» C UCITOIB30BAaHUEM BBICOKOTEXHOJIOTHUHOTO 000pymoBanust u CAIIP.

Hecwmotpst Ha TO, 4TO mporpamMma CTPYKTYpHO pa3jelieHa Ha JIBa MOJYJsl, TEM HE MEHee,
NEPBBIH MOJAYNIb MOXET M3y4yaThCsl M TOCJe MPOXOXKIEHUS ydalluMHCS JI000ro U3 KypcoB
BTOPOTO MOJyJis, B BUIY TOTO, YTO Yy Y4Yallerocs MOXKET IMOSBUTHCS WHTEPEC U K APYrUM
HAIpPaBJICHUSIM HWHXEHEPHOW NeATeNbHOCTH. B paMkax wu3ydeHHs NEepBOro MOAYNIS HJET
3HAKOMCTBO C TMpodeccusMH ¥ UX TMPEACTABUTEISAMH, NpPUYEM HE TOJIbKO KOHKPETHO
MPUHAJJISKAIINX PAKETHO-KOCMUYECKOW OTpaciu, HO U YHUBEPCAIbHBIM, C YUYETOM HHTEPECOB
yuamuxcs. Takum oOpa3zom, 06a30BbI MOAYINb JaeT JMIIb MPEACTaBICHHE 00 YHHBEPCAIHHBIX
npodeccusix, BOCTpeOOBaHHBIX B JIF0O00I OTpaciu.

Kaxxapiit Kypc BTOPOTO MOJYJISE MOXKET U3y4aThCsl TAKXKE OTACITBLHO HE3aBUCUMO JIPYT OT
npyra. Bo BTOpoM Mopysne mporpaMMbl MpEICTaBI€HO TPU Kypca, YTO JAaeT BO3MOXKHOCTH
ydamiemycs BbIOpaTh J000i Kypc MO CBOEMY JKENaHHIO Ui M3YYEHHUS HA TEKYIIUH yueOHBIH
TO/I.

Oco0eHHOCTh TIpOTpaMMBl  3aKIIOYaeTCsI W B TOM, YTO YYAlIHiCA MOXKeT
HEOTHOKPATHO NMPOXOAUTH 00y4YeHHe 110 OJHOMY U3 KypCOB BTOPOrO MOAYJISI B BUIY TOTO, YTO
coJiepKaHre KypCOB IpearnoiaraeT pa3paboTKy M BBEJCHHE B HKCIUTyaTalUio Ju0O0 ammapara:
NEHCTBYIOIIME MOJENN CIIyTHUKA, PAaKEThl-HOCHUTENs, OECHMJIOTHOTO JIETaTelIbHOIO amrmapara,
(GyHKIMOHATIBHOE Ha3HAYCHHE KOTOPBIX MOXKET M3 TOa B I'OJl MEHATHCS, YTO BJIEUYET 3a COOOM
JIUIIL TIOBTOPHOE MPOXOXKJIECHUE 3TAMOB Pa3pabOTKH TEXHUYECKON (KOCMHUYECKOW) CHCTEMBI H,
TEM CaMbIM, OpraHu3anus paboTel B Tpymmne OyaeT OTpakaTb EATEIbHOCTh OTIIEIOB
NpEeANPUITHI; MO0 pa3pabOTKy MPOrpaMMHOTO oOecredeHus: 1Mo oOpaboTKe MOJYyUYEeHHBIX CO
CIyTHUKOB JJAHHBIX TEJIEMETPUU M UX MHTEPIPETALUU C YISTOM Ka)IbIil pa3 HOBBIX 3a7ad.

BaxxHoli 0CO0€HHOCTBIO TPOTPAMMBI SBISIETCS TAaKXKE HE TOJBKO (HOPMUPOBAHHUE
MEPBUYHBIX YMECHHH 1O HANpPaBICHUIO ICSITEILHOCTH, HO M KaK «MAacTEePCTBOY» HM3TOTOBIICHUE
U3JIeNHsl, CO3JJaHKe TPOTPAMMHOTO IPOAYKTA.

B pamkax paboThl mpoxXoauT (OPMHUPOBAHUE IMPOEKTHBIX KOMaHJ (KOHCTPYKTOPCKHX
010p0) ¢ pacmpenesieHneM (DYHKITMOHAIBHBIX OOS3aHHOCTEH, KOMaH/bl MIPUHUMAIOT y4acTHE B
Pa3TUYHBIX KOHKYPCAaX KOCMHYECKON TeMaTHKH.

B kadecTBe HAcTaBHUKOB TMpu pa3pabOTKe anmapaToB SBISIOTCS CHEIUAINCTBHI
npeanpusTHii rockopriopanuu Pockocmoc.

[TepBbIit MOy B, @ TakXke OO0 M3 KypCOB BTOPOTO MOIYJS MOTYT pacCMaTpUBATHCS
KaK CaMOCTOSATEIbHBIC IPOTPAMMBI:



Monyns «IIpodeccronanbHas mpoba 6a30BOro ypoBHs» - KpPaTKOCpOUYHas MporpaMma
Ha 24 uyaca, KOTOpas MOXET OBbITh NpPENIOKEHA JUIs Yydaluluxcs BO BpeMsl IPOBEIEHUs
«HKXEHEPHBIX KAHUKYID.

JIro6oif M3 KypcOB BTOpPOrO MOAYNS — 3aBeplICHHAas MporpaMMa IOJITOTOBKU IIO
HaIlpaBJICHUIO a3POKOCMHUYECKasi HHKEHepusi, 00beMoM 144 yaca.

YucneHHOCTh 00y4YaromuXxcsl B rpyIie:

0a3oBblii ypoBeHb — 10 — 12 denoBek;

yIIIyOJICHHBI YPOBEHb — OJHOBpeMEHHas paboTta 1 — 2 KomaH[ YHCIEHHOCTBIO 3 — 4
YeNoBeKa MPH U3YYEHUHU OIHOTO M3 KypCOB MOIYJS MPOo(ecCHOHANbHOM MpoObl yriyO0IeHHOro
YPOBHS, C BO3MOKHOCTbIO KOMOMHHpPOBaHHMS KOMaHJHOIO COCTaBa B Clydyae ydyacTUsl B
KOHKPETHOM TEXHHYECKOM KOHKypce. [Ipu 3ToM, yuamuecss HE BOLIEAUINE B COCTaB KOMAaHJIbI
JUIsL y4acTusi B KOHKypCE, MPOJOJKAIOT OOy4YeHHE IO CBOEMY WHIUBUIyaJbHOMY IUIaHY B
paszpese ocBoeHust CAIIP, paboThl Ha cTaHKaX, S3bIKOB IPOTPAMMUPOBAHUS H T.JI.

CdopmupoBanHble KOMaHIIbI paboOTalOT B TE€YEHHWE YYEOHOrO TOJa, OCHOBBIBASCH Ha
[TonmokeHnsIX TEXHUYECKUX KOHKYPCOB M 00pa30BaTEIbHBIX MPOEKTOB C MPEICTaBICHUEM B HUX
PE3yNIbTaTOB CBOEH AESITEIbHOCTH.

Ilexaroruyeckas mesaecoo0pasHoOCTh

Nnxenepnoe 00pa3oBaHrEe OTHOCHUTCS K 00JACTH OOIIEHAIIMOHAIBHBIX CTPATETHYSCKUX
untepecoB  Poccuiickoit ~ ®enepanuu.  3amaveil  oOmiectBa  IpU 3TOM  SBISETCA
COBEpIICHCTBOBAHUE HMH)KEHEPHOIO0 OOpa3oBaHMs W HMH)KEHEPHOW JEATEIbHOCTH BO BCEX
IPOSIBJICHUSX, BKIIOYAs IPOIIECCHI MTPETIOIaBaHUsL.

B sTOoM cMbicne cTaHOBHUTCS HEOOXOAMMBIM BBEJCHHE B 0Opa3oBaTENbHBIM Mpolecc
TIPOEKTOB, KYPCOB M TEXHOIOTUH, CBA3aHHBIX C PA3BUTHEM MH)KEHEPHBIX KOMIETEHIHi1,” 4To0, B
CBOIO oOuYepelb, JaeT BO3MOXKHOCTh COBPEMEHHBIM MIKOJIBHUKAM OKazaTbCsid B Cpeje,
MO3BOJISIONIECH OCYLIECTBIATh NMPAKTHUECKYI0 WHKEHEPHYIO JAEATENbHOCTb, AK€ Ha PaHHUX
JTanax u MOTUBHUPYET Ha II1y0oKoe MOHUMaHHe (PU3UKO-TEXHOJOTHYECKUX MTPOLIECCOB.

B npomecce mpoekTtupoBaHus —anmapaTta, Oyab TO pakKeTa-HOCHUTENb, CIIYTHUK,
OeCTUIIOTHBIN JIeTaTeNbHBIM anmnapar MPOUCXOIUT KOMIUJIEKCHOE OCBOEHHE B PACHIMPEHHOM U
yrIIyONeHHOM (opMarax JUCHUIUIMH TEXHUYECKOW M eCTeCTBEHHO-HAyYHOW HAalpaBIEHHOCTH,
COOTBETCTBYIOIIUX IIKOJIbHBIM 00pa30BaTeNIbHBIM MPEAMETAM:

OyHKIIMOHANbHAS 33j]aya anrapara MOXeT OBbITh CBSi3aHA C M3YYCHHEM OTICIbHBIX TEM
3 Gu3MKU (HampuMmep, pacupeneieHrue aBiICHUS W TEMIIEpaTypbl Ha TPACKTOPHUH CITYCKa),
XUMHUU (Hampumep, aHaju3 3arps3HEHHOCTH aTMocdepsl), OWoIOTMH (HANpUMEp, AaHaIH3
KJIMMAaTHYECKUX YCJIOBHH MJIS BBICAKMBAHHUS CEMsH), Treorpaduu (Hampumep, AenmudpoBKa
MIOBEPXHOCTH Ha OCHOBE CIEKTPAIbHBIX MaHHBIX) U T.A. bonee Toro pazpaboTka TEXHHYECKUX
CUCTEM armapara TpeOyeT 3HaHHM CXEMOTEXHHMKH, KOHCTPYKIMH MEXaHHUYECKHUX COCIUHEHHIH,
(U3UKO-MAaTEMAaTHYECKOTO MOJCIMPOBAHUS NPU TMOCTAHOBKE SKCIIEPHUMEHTOB Ui pealu3aluu
KaK HCCJIeI0BaTeNIbCKUX, TaK U MH)KEHEPHBIX 3aJad UX MHTEepIIpeTalnu, pa3paboTku OJI0K-cxeM
QITOPUTMOB pabOTHl amnmapara W HUX BOIUIOIIEHHE C WCIOJIb30BAHUEM PA3JIMYHBIX Cpel
IPOrpPaMMHUPOBAHUS.

Taxke, wucmonb3yemass TEXHHYECKas JIOKYMEHTAIMs IpEaNojiaraeT  OCBOCHHUE
TEXHUUYECKOTO aHIJIMIICKOro (BCA JOKYMEHTAIMsl K KCIOJIb3YeMbIM TpPU HU3TOTOBJICHUU
3JIEKTPOHHBIM KOMIIOHEHTaM IpeJICTaBlIeHa Ha aHTJIMHCKOM SI3bIKE), OMMCAHUE TPOCKTHON UaeH
IpeJoyiaraeT OCBOCHHE JIMTEPATYPHBIX KAaHPOB, CBA3aHHBIX C ONMMCAHUEM TEXHUYECKUX CHUCTEM
U 0(hOpMIIEHHUEM Hay4YHBIX cTaTe, 3HaHus opdhorpaduu 1 MyHKTYaIHH.

TakuM 00pa3oM, BBIMOJIHEHUE YYALTUMUCS MOAOOHBIX MEXIUCHUIIIMHAPHBIX MPOEKTOB
MIO3BOJISIET TI0KA3aTh BECh CIEKTP NMPHUMEHEHHs 3HAHUHM MPEIMETOB HIKOJIHHON MpOrpaMMbl Ha
MPaKTHKE.

2 TlepeyeHbp KOMIIETEHIMH, HEOOXOAMMBIX I OCYHIECTBICHMS NPAKTHUYECKOH HHKEHEPHOH JeATeIbHOCTH,
YTBEPXKIEHHBIX Accoluanyeld WHXeHepHoro obOpasoBaHusi Poccun. Acconuanusi MH)XXEHEPHOTo 00pa3oBaHUs
Poccun. Pexxum nocryna: http://www.ac-raee.ru/.



Oco0enHoCTH peajJM3anuy NPOrpaMMbl, peajn3yeMoil B ceTeBoii gopme

O6pazoBatenpHass mporpamma «OCHOBBI MPOCKTUPOBAHUS a9POKOCMHYECKON TEXHUKH
(mpodeccuonanbHas mpoba)» MpeArnonaraeT He TOJNBKO BEACHHE 00pa30BaTEeNLHOrO Ipolecca
negaroraMd — COTPYAHMKAMH MPENNpHUITHH KOCMHYECKOH MPOMBIIIJIEHHOCTH, HO U
BO3MOXHOCTh NPOUTH OOyYEHHE MPOCIyIIaB Kypc JIEKUUH MO (HU3UKE, anmnapaTOoCTPOCHHUIO,
POrPaMMHUPOBAHUIO, CXEMOTEXHHKE MOJICIMPOBAHUE AaHTEHHO-QUAEPHBIX YCTPOHCTB U
MyHKTOB TMpHUEMa TEIEMETPUUYECKUX JAHHBIX OT JIGKTOPOB BEAYIIMX BY30B CTpaHBbI,
MpUTJIAIIEHHBIX B paMKax «3UMHEM KOCMHYECKOW MiKoabl» W DuHana dYemnuoHara
00pa30oBaTeNbHOTO MPOeKTa «BO3MyIIHO-UHKEHEpHAS IIIKOJIAY.

AJpecaTt nporpaMmmabl

[TporpamMma paccunTana Ha ydamuxcs Bo3pacta 13-18 ner, numeromux 6a30BbIe 3HAHUS B
o0jacTu MPOrpaMMHUPOBAHMS, PAIUODIEKTPOHUKH, CXEMOTeXHUKH, 3D - MojenupoBaHus u
OCHOB JTUCIMITJIMH TEXHUYECKOH HaNpaBJICHHOCTH.

[Tonyuyenne oOpa3oBaHus OOy4YaAIOUIMXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbs
MOXeT OBITh OPraHU30BAaHO COBMECTHO € JpyruMu oOydaromumucs. KonnuectBo o0yyaromumxcs
C  OrpaHMYCHHBIMH  BO3MOXKHOCTSMHU  3JI0pPOBbSl  yCTaHaBIMBAaeTcs U3  pacuera
He Oosee 3 00ydJaroUIMXCs MPHU MOITYYEHUN 00pa30BaHUs C IPYTUMHU YUAITUMHUCH.

Opranu3zanuio padoThl, MOPSA0K AEATEIbHOCTH, TPOAOIKUTEILHOCTh YU€OHBIX 3aHITHH,
KOJIMYECTBO OOYYAIOIUXCS B JIETCKUX TBOpUeckux oObenuHenusx MBOY/1O JIHOILIKO
«["anakTtuka» ropoaa Kanyru perynupyet «llojoxkeHue o 1€TCKOM TBOPUYECKOM OObETUHEHUIY,
YTBEp)KICHHOE MpHKa3zoM aupekropa Ne 122/-09 ot 15.08.2022.

O0bem nporpamMmmasl

Monynps npogeccnoHanbHas mpoda 60a30B0ro ypoBHsi — 24 yaca.

Moayns npogeccuoHaabHas npoda yriry0JeHHoro yposus — 144 qaca.

Bcero 3a yue6Hblit ron — 168 yacos.

®opMbl 00y4eHHSI M BUbI 3AaHATHH

[TporpaMmoii mpeaycMOTpEeHO MPOBEICHUE TPYIIOBLIX U MHAWBHUIYaTbHBIX 3aHATHH:

Teopus: nekunn, BUAEOIEKTOPUH, SKCKYPCUU, TUCKYCCHH, OECeIbl.

[TpakTuka: MacTep-KIacchl, MPaKTHUECKHUE PaOOTHI.

CoueraHue JEKIMOHHBIX, CEMHHAPCKHUX, HHAWBUIYaJbHBIX U TPYIIOBBIX 3aHITUH;
OPAKTUKYMbl 10 pENICHWIO TMPHUKIAAHBIX 3amad. [IpemycmaTpuBaercs WHAMBHAyaTbHAs
caMOCTOsTeNIbHAs padoTa.

Cpok peanun3zanumn

[IporpamMMa paccuMTaHa Ha OAUH TOJ PpeaJM3AUMU TPU 0053aTEIBHOM H3YYEHHUU
nepBoro moxayns (mpodeccuoHanbHas Mmpoba 0a30BOro0 ypOBHS) W OJHOTO U3 KYpCOB
(pakeTocTpoeHHe, CIYTHUKOCTPOEHUE, OECITMIIOTHBIE JIETaTeNIbHbIE allapaThl) BTOPOTO MOAYJIS
(mpodeccronanpHas mpoda yriayOIeHHOTO YPOBHS).

Hauano 3anstuit — 1 ceHTAOps TeKymero yaeOHOro roja.

OxoHYaHME 3aHATHH — CepeIHA IOl TEKYIETro yueOHOro roja.

Pexum 3ansaTuil

3amsatust Ha ©Oaze jgerckoro TexHomapka «KBantopmym» MBOY/JIO HOIOLIKO
«["amaktuka» r. Kanyru npoBoadarcs 2 pa3a B Helelo 1o 2 yaca. AJpec NMpOBEICHUS 3aHATHIA:
yi. C - lllenpuna, a. 66.

B teuenune yueObHoro roma mpu B3ammozeiictBun ¢ HUUAD MIY nucraHmmoHHO
3aHATUS TpoBojsATcs Ha minatgopmax ZOOM, DISCORD B coorBerctBuu ¢ [lomosxeHnem
yemnuoHata «Bo3aymHo-uHxkeHepHas mkojay. MHpopMmanus o nare U BpeMeHHU MPOBeIeHUs
pasMeniaeTcs Ha caiiTe YeMIMOHAaTa 3a0JaroBpeMeHHO (pekumM Aoctyma: https://roscansat.com),
a TakKe B Tpynmax B conuaibHbIX ceTsax: VK, Whatsapp, Telegram).

OuHoe mpoBeAcHHUE 3aHATHM MPOXOAUT 2 pa3a B Iroj B COOTBETCTBUM c [losoxeHunem
yeMmnuoHaTa «Bo31ylHo-uHKeHepHast IIKOIa:

3uMHSS KocMuueckas mmkona. OrOopouHas ceccus demmnuoHaTa. CpOKU MPOBEICHUS:
KOHEII STHBaps — Havasio (eBpais Texymiero yueoHoro rojaa Ha 6aze ®I'bOY BO «MockoBckuit
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roCcy/apcTBeHHBIH yHuUBepcuTeT uMeHu M.B. JlomonocoBa» (HayuHo-uccriemoBaTenbCKuii
UHCTUTYT siaepHon ¢uszuku umenu [[.B. Ckobenpipina MI'Y umenn M.B. JlomoHnocoBa). Anpec
IIPOBEJCHUS:

r. Mockasa, I'CII-1, Jleaunckue ropsi, 1. 1, ctp. 2.

Jletnss ceccus. ®unan uyemnuoHata. CpokM NpOBEIACHUS: IepBas HENENs MO
Tekymero yaeonoro roaa Ha 6aze ®I'bOY BO «Bnagumupckuii rocy1apcTBEHHBIN YHUBEPCUTET
umenun Ausekcanngpa ['puropeeBnua u Huxonas I'puropbeBnua CroseToBbIX». Anpec
npoBeneHus: T. Bmagumup, yi. I'opskoro, 1. 87; aspoapom KamenoBo KamemkoBckoro paiiona
Brnagumupckoii o6nacru.

YPpOBHH CJI0:KHOCTH NPOTrPAMMBI

[Tporpamma naet oOriee mpeCTaBIeHUE O BOCTPEOOBAaHHBIX TEXHUYECKHUX MPOdeccusix u
WHXCHEPHBIX KOMIIETEHIIUSX C BO3MOXXHOCTbIO HX (opMHpoBaHUS dYepe3 pa3pabdOTKy
KOHKPETHOU JEUCTBYIOLIEH MOJENM KOCMHYECKOW TEXHUKU HIIM MPOTPAMMHOI0 OOecredeHus
JUIst 00pabOTKH U MHTEPIIPETALUN TEIEMETPUUECKUX JTaHHBIX.

Ba3oBbiii ypoBenb. Peamuszamus Mmoayna «lIpogeccuonanbHasi mpoda 0a30Boro
YPOBHSI» TO3BOJSIET 3HAKOMUTh YyYalllUXCS C OCOOCHHOCTSIMH DPAa0OOTBI IPEINpPUITHIA
KOCMHMYECKOH OTpaciud U MPOBOIUTH OTOOp KaHIUAATOB JJISI MPOXOKACHUS BTOPOTO MOMIYIIS
«IIpodeccuonanbHoii MNpPoObI YrJay0JeHHOr0 YPOBHA» U (OPMHUPOBAaHHE KOMaHI C
pacripenenenueM (pyHKIIMOHAIBHBIX 00S3aHHOCTEH.

IIpoaBuHyTHIH ypoBeHb. Peanuzamus OAHOrO M3 MOJPA3EIOB BTOPOTO MOJIYJIS
«IIpodeccnonaibHOil MPOOBLI YIJAY0JEeHHOr0 YPOBHS» BKJIIOYAET Y4YallUXCS B aHAJIOT
MIPOU3BOJICTBEHHOT0 Tpoliecca ¢ (HOPMUPOBAHHEM KOMMYHHUKATHBHBIX YMEHMM M HadallbHBIX
HaBBIKOB BHYTPHUKOMAHIHBIX B3aMMOJCHCTBHIM Ha MpPUMEpPE ITANoB Pa3pabOTKU TEXHHUYECKOU
CUCTEMBI, @ UMEHHO, KOCMUYECKOM CHCTEMBI WJIH MPOTPAMMHOI0 00eCIIeUeHHUS.

1.2.1lesqb ¥ 3a1a44 MPOrpaMMbI

enmn w 3agaun maHHOW TMporpaMMbl OOy4deHHs B 001acTH (OPMHUPOBAHHS CHUCTEMBI
3HaHWH, YMEHUW U HaBBIKOB C(HOPMYIHPOBAaHBI B COOTBETCTBHU C TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM OCHOBHOTO OOIIEero o0pa3oBaHus IO (U3UKE C YYETOM
KOHIIETITyalbHBIX ~ MOJOXEHUH oOpazoBaTenbHOH mporpammel  MBOY  JIO  JIFOLIKO
«["amakTuka» nerckuil Texnonapk «KBaHTOpruym».

Heabro mnporpamMmbl  fIBJSIETCH —  CO3JAaHHUE  YCIOBUM  JUIA  IPOBEICHUS
npoeCCHOHAIBHBIX ~ MpoO  06a3oBoro W yriyOJIEHHOTO  YpPOBHEH C  BO3MOXKHBIM
camooripeieieHneM Oyaymiei mpoeccCuoHaTbHON AEATEIbHOCTH.

B pamkax noctukeHust JaHHOM 1€ He0OXOAMMO PEUIUTh CIEAYIOLIUE 3a0a4u:

OOyuarorue:

® pacuIMpeHHe 3HaHH 0 MHUpeE U O cele;

e (opmupoBaHMe TMpenCTaBICHUN O HaydyHOM KapTuHe MHpa (FyMaHHCTHYECKas
CYILIHOCTh HAyYHBIX 3HAHUH, UX HPABCTBEHHAs LIEHHOCTb );

e (dopmupoBaHUe MpencTaBICHUS 00 OCOOCHHOCTSAX MPOU3BOJICTBA, COBPEMEHHOM
000py/I0BaHUHU U TEXHOJIOTHUSAX;

e (opmupoBaHUE TpENCTaBIEHUN O pelIaeMbIX 3a/Jadax MPAKTUYECKOTO XapakTepa
Pa3TUYHBIX TPOU3BOJICTBEHHBIX OTpACIEi;

e (opmupoBaHME yMEHMI, CBS3aHHBIX C HCIOJb30BAaHHEM MaTEeMaTHUYECKOIO
MOJICTIUPOBAHUS TMPU PELUICHUH U HUCCIECJOBAaHMM TEXHUYECKUX 3a7ad, B TOM 4YHCIE
AKCIIEPUMEHTATBHBIX.

¢ (opmupoBaHNE HAYAIIBHOTO YPOBHS MHKEHEPHBIX KOMITETEHITHI.

PasBuBaronme:

e oOecreynBaTh YCJIOBUS JUISI PA3HOCTOPOHHETO PAa3BUTHUS JIMYHOCTH KaXIIOTO
y4amierocsi myTeM BOBJICUEHHS MX B TBOPYECKYIO, M300PETATENhCKYIO, UCCIEIOBATENLCKYIO U
HAYYHO-MIPAKTUYECKYIO e TEIIbHOCTD;




e (opmMHpPOBATh KOMMYHHKATHBHbIC YMEHHUSI BHYTPUKOMAH/IHBIX B3aUMO/ICHCTBUH;

® pa3BUBATh y yYAIIUXCS [ENCYCTPEMIICHHOCTh U TPYAOIIO0HE.

BocnurarenpHeie:

®  BOCIUTHIBATH JINUHOCTb, CIIOCOOHYIO CTaBUTh Iepea co00il KOHKPETHBIE 3ajaud U
N0OMBAThCS UX PEUICHHUS;

® BOCIHTHIBATh TOPJIOCTh 3a YCIEXH OTEYECTBEHHBIX JOCTIKCHHI B Hay4HOH
NeATENbHOCTH;

®  BOCIIUTHIBATh TOPAOCTH 32 COOCTBEHHBIE JOCTHKEHHUSL.

1.3. Conep:xanue nporpamMmbI
IHepsbiii moay.n. [IpodeccnonanbHas npoda 6a30BoOro ypoBHs

YyeOHbIii nJ1aH

KonmuecTBo yacon DopmbI

Ne HasBaHnue paznena, TeMbl Bcero | Teopus | IlpakThka | arrecranuu/

n/m KOHTPOJIS

1 | Hpeanpusitus PockocMmoca HA 6 6 -
Tepputopuu ropoaa Kanayru: ucropus,
AOCTHKeHHsl, pa3Butue. Beaymue
npeanpusatTus Poccuu B KocMuuyeckou
0TpAacJin.

1.1. | O6pazoBarenbHas nporpamma. Hcropus 6 6 - Huckyccus/
pa3BUTHS KOCMOHABTUKU Ha TEPPUTOPUHU BXOJTHOM
Kanyru n Kanyxckoit obnactu.

2 | «HxeHEp — ITO HMHTE/UIEKT, KHOMOP, 6 2 4
IHMPOTA MBICJIH...»
2.1. | [Ipodeccus unxenep.... 2 2 - Huckyccus/
TEeKYLIUI
2.2. | Macrep-kiacc. CoBpemeHHOe 4 - 4 Cobecenoa
000pyJI0BaHUE U TEXHOJIOTHH. HUE
[IpezenTanms
TrOTOBOTO
MpoIyKTa) /
TEeKYIIUN
3 |Oranbl  pa3padoTKM  TeXHUYECKOM 8 2 6
CHCTEMBI

3.1. | OT 5SCKM3HOrO MPOEKTUPOBAHUS IO 2 2 - Huckyccusi/
3amycka. Drarbl pa3paboTku TEeKYLIUH
TEXHUYECKOHW CHCTEMBbl Ha IpHUMEpe
KOCMHUYECKON CUCTEMBI.

3.2. | HewicTByromme MOJEIN o0pas1oB 6 - 6 Huckyccus/
KOCMHUYECKOU TEXHUKH: CIyTHHK, TEKYIIHN
pakeTa-HOCUTENb. becniunorHeie
JIeTaTEeJIbHBIC AIMapaThI.

4 HNuxenepubie KOMIIETEHIMH. 4 2 2
IIpoexkTHasi KoMaHaa.

4.1. | Accouuanus UHXEHEPHOTO 00pa3oBaHUs 2 2 - Huckyccus/

Poccun. H)xeHepHbIe KOMITETEHIUU. TEKYIINT




4.2. | Komangoobpa3oBaHue. 2 - 2 Huckyccus/

BXOJHOH
Hroro 24 12 12
Conep:xanue y4e0HOro mjiaHa
1. Hpennpustusa Pockocmoca Ha Tepputopum ropoaa Kanyru: wucropus,

AOCTH:KeHHus, pasBuTuHe. Beaymme mnpennpusitusi Poccmn B kocmudeckoit orpacaum (6
4acoB).

1.1. Obpaszoeamenvuaa npoecpamma. Hcemopus —paszsumus KOCMOHABMUKU — HA
meppumopuu Kanyeu u Kanysicckoti oonacmu. (6 wacos)

BB0oHO-03HaKOMUTENBHOE 3aHATUE. 3HAKOMCTBO C MCTOPHEW 3apOKICHUS U pa3BUTUSA
KOCMOHABTUKM Ha Tepputopuu Kanyrm m Kamyxckorr obGnactu. [Ipenmpusitus KOCMHUYECKOU
OTpaciii: UCTOpus, NOCTHKeHus, pazButue. KoproparuBHas kynbTypa. Ilocemenue Myses
Kocmonastuku 1. Kanyru, ¢unmmana HITO um. C.A. JlaBoukuna r. Kamyru, OOO «HUJIAKT
JTOCAAD.

2. «/HKeHep — 3TO HHTEJUIEKT, IOMOP, IIMPOTA MBICJIH...» (6 4acoB)

2.1. Ipogpeccus unoncenep... (2 uaca)

becena ¢ HocutensMu mnpodeccuil: HHKEHEP-KOHCTPYKTOP, HHKEHEP-MPOrPAMMUCT,
WHXEHEP-PATUOIJIEKTPOHUK, WHKEHEP-PAAUOTEXHUK U T.J., B TOM YHCJIE€ C MOJOJIBIMU
crenuanucTaMu 1 Berepanamu orpaciu. [locemenue pabouero mecra crenuaimucTa.

2.2. Macmep-xnacc. Coepemennoe 060pydosanue u mexmonocuu. (4 waca)

JleMOHCTpanusi COBPEMEHHOTO O0OpPYAOBaHUS M €ro BO3MOKHOCTEHM, MacTep-KIacChl C
OpUMEHeHHeM o00opyaoBaHus. V3yueHHWe WHKEHEPHBIX NPAaKTUK B BBIOpAaHHON 00JaCTH
npohecCuOHANBEHOM e TEIbHOCTH.

3. JTansbl pa3padoTKu TeXHUYeCKOH cucTeMbl. (8 4acoB)

3.1 Om 3CKU3H020 NPOEKMUPOBaHuUs 00 3anycka. Imanvl pazpabomku MmexHuLecKou
cucmembl Ha npumepe KoOCMUYeckoul cucmemsl. (2 yaca)

PakeTo- u cryTHHUKOCTpoeHHE. DTambl pa3padOTKHM KOCMUYECKON cucteMbl. Ciyx)eOHbIe
CHUCTEMbl M TMIOJIE3HAsl Harpy3ka ammaparta. OJEeMEHTbl apXUTEKTYphl alllapaTHOTO KOHTYypa
YIPABJICHUS] KOCMUYECKHUM alapaToM Ha OCHOBE JIEUCTBYIOIIEH MOJENIH CIIyTHHKA.

3.2. Heticmeyrowue mooenu 00pazyo8 KOCMU4eCKOU MEeXHUKU: CHYMHUK, paKema-
Hocumenw. becnunomuvle nemamensvHule annapamsi. (6 yaca)

3HaKOMCTBO Yy4YalllMXCS C MPAKTHYECKUM TPUMEHEHHEM, MOJYYEHHBIX HWHXEHEPHBIX
3HAHUM B pa3pabOTKe KOHKPETHBIX JCUCTBYyIOIMX Mojaened. [Ipe3eHTanus TOTOBBIX
JEHUCTBYIOIUX MOJCIEH KOCMHUYECKOM TEXHMKHU: CIIyTHUK, paKeTa-HOCUTEIb U HUX
(GYHKIIMOHAJIBPHOTO HAa3HAUYEHHUs, YYACTBYIOIIUX B TEXHUYECKHX KOHKypcaX. IIpe3zeHTanus
OECITUIIOTHOTO JIETATEIBHOTO alllapara, ero 3a1ad.

4. Nuxenepubie komnerenuuu. [lpoekTnas komanjaa. (4 yaca)
4.1. Accoyuayus unxcenepnozo obpaszosanus Poccuu. Hnowcenepnvie xomnemenyuu.
(2 uaca)

Acconmanusi WH>XeHEepHOTO oOpa3oBaHusi Poccum, muccusi, nenu u 3amaud. [lepedeHb
WHKEHEPHBIX KOMIETCHIINI. DTUKA UHKEHEPHOU IS TEIbHOCTH.

4.2. Komanooobpaszosanue. (2 uaca)

JlnaHoCTh M KOJUTeKTHB. Opranu3aius padoThl KOJJICKTUBA, CTPYKTYpa M B3aUMOJICHCTBHE
yuacTHUKOB. OTpaboTKa Ha MPaKTUKE TEXHOJIOTHI OpraHW3allii 00pa3oBaTENILHOTO Mpoliecca
JETCKO-B3POCIBIX ~ KOMaHH  (pacmpeneneHue  (yHKIIMOHAla, OpraHu3aius  Ipoiecca
B3aMMOJICHCTBHS, TEXHUKU PEUICHUS KOH(JIUKTHBIX CUTYyallUd, pacrpeneicHue (pakTHIecKoro

BpEMEHU PabOTHI U T.11.).
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Bropoii moay.b. IIpodeccuonanbuasi npoda yriy0J1eHHOTO YpPOBHS
CnyTHHUKOCTpPOEHUEe

YyeOHblii nj1an

Ne KonnuectBo yacos Dopmsbl

/1 HasBanue pa3znena, TeMbl Beero | Teopus | IpakTux arrecrauuu/

a KOHTPOJIS
TeopeTuyeckas 4acTb

1 BBeaenue. 2 2 -

1.1. | OcHOBHEIE 3a7a4n denepanbHON 2 2 - CobecenoBanue
KOCMHUYECKON IIPOrPaMMBlI. /
Bcepoccuiickue KOHKYPCBI no BXOJTHOM
HaIPaBICHUIO a’pPOKOCMHUYECKAs
WHXECHEePUS.

2 | Jranbl  pa3padoTKM  TeXHHMYECKOM 10 7 3
CHCTEMBI.

2.1. | Ctpykrypa ITaINoB pa3paboTku 2 2 - CobecenoBanue
KOCMUYECKOM CHUCTeMbl Ha IpuUMepe /
00y4aroIero «CIyTHHKA) TEKYIIHA

2.2. | Oransl: HayuHno-uccnenoBarenbckas 4 2 2 CobecenoBanue
paboTta 1 DCKU3HOE MPOSKTUPOBAHUE. /

TEeKYyIUN

2.3. | Dram: PazpaboTka paboueit 2 1 1 CobecenoBanue

JOKYMEHTAIMH arnmapara. /
TeKYIIUH

2.4. | Oransl: N3roroBnenue anmapara. 2 2 - CobecenoBanue
Hazemnas AKCIEpUMEHTAIbHAS /
0TpaboTKa. JletHble HCIIBITAaHUS. TEKYIIUH
DKCIUTyaTalus anmapara.

3 | OCHOBHbIE KOMILIEKCHI H CHCTEMBI 4 2 2
KOCMHMYeCKOro amnnapara M aHaJoru
00y4aromero «CnyTHUKa».

3.1. | DneMeHThl apXUTEKTYphl aIapaTHOrO 4 2 2 CobecenoBanue
KOHTYpa  YOpPaBJICHHS  KOCMUYECKHM /
anmapaToM U UX aHaJord O0O0yd4arouiero TEKYIIH
«CITYTHHKAY.

4. | Ilnan-rpaduk BbINOJHEHHUsST padoT. 2 1 1

4.1. | Ilman-rpaduk  BBIMOJSHEHUS  PabOT. 2 1 1 CobecenoBanue
Pacnpenenenue (GYHKINOHATBHBIX /
00s13aHHOCTEH B KOMaHIe. peaynpeauTen

bHBIN
IIpakTnyeckasi yacr

5. | ABTOMATHU3UPOBAHHOE 4 2 2
npoexktuposanue. O63op CAIIP.

5.1. | Cucremsl ABTOMAaTU3UPOBAHHOTO 4 2 2 TecrtoBoe
npoektupoBanus: 3D-moxaenupoBaHue, 3a/IaHHE/TEKYIII
aBTOMATH3UPOBAHHOE IPOEKTUPOBAHHE ui
AIEKTPOHUKH, MOJIETUPOBaHUE
BBICOKOYACTOTHBIX YCTPONCTB.

6 | PazpaboTka MUCCHH anmapara. 8 2 6
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6.1. | I[locranoBka LETIEBBIX 4 3 CobecenoBanue
HCCIIEIOBATENILCKON /WM WHXKEHEPHOH (mpe3eHTaIus
3aJ1ay amnrmnapara. pe3ynbTaTta

paboThI)/TEeKyIL
15078
6.2. | [TogGop 1eneBoii anmaparypsl. 4 3 CobecenoBanue
(mpe3eHTarus
pe3ynbTraTta
paboThI)/TEeKyIL
15074

7. | MaccoBo-rabapuTHbIe napaMeTpsl 4 2
anmapara

7.1. | Pacuer MaccOBO-Ta0apUTHBIX 4 2 CobecenoBanue
rapaMeTpoB arrapara. (npe3enranus

pe3yibTara
paboThI)/TEKYII]
5078

8. | PazpaGoTrka pabGoueii JOKyMeHTALMU 32 25
anmapara.

8.1. | PazpaboTka (yHKIIMOHATHHOW CXEMBI 4 3 CobecenoBanue
anmapara. (mpe3eHTaLUA

pe3ynbraTta
paloThI)/TEeKyIL
15074
8.2. | PazpaboTka  cxembl  pacmpeeleHus 4 3 CobecenoBanue
YCTPOMCTB HA MUKPOKOHTPOJLIEPE. (npe3enranus
pe3yibTara
paboThI)/TEKYII]
5078
8.3. | Pa3pabotka AIEKTPUUECKOU 10 8 CobecenoBanue
MPUHLIMUITHATIBHONW CXEMBI. (npe3enranus
pe3yibTara
paboThI)/TEKYII]
5078
8.4. | PazpaboTka OJOK-CXEMBI aJTOPUTMOB 4 3 CobecenoBanue
paboThI anmapara. (mpe3eHTaIus
pe3ynbTaTta
paloThI)/TEeKyIL
15074
8.5. | Apxurekrypa anrapara. 10 8 CobecenoBanue
KoHcTpykTHBHBIE OCOOCHHOCTH. (mpe3enTanus
pe3yibTara
paboThI)/TEKYII]
5078

9. | UsroroBaenne annapara. Hazemnas 54 48
IKCMEPUMEHTABLHAsI 0TPA0OTKA.

9.1. | Pa3zpabortka, W3TOTOBJICHUE u 6 4 CobecenoBanue
TECTHUPOBAHUE CHCTEMBI CIIaCeHHUSI (mpe3eHTaIuUs
anmapara. pe3ynbraTta

paboThI)/TEeKyIL

nn
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9.2. | U3roroBnenue KOHCTPYKTUBHBIX 6 6 CobecenoBanue
AJIEMEHTOB arapara. (mpe3eHTaIus
pe3yibTaTa
paboThI)/TEeKyIL
i
9.3. | Pa3paboTka mporpaMMHBIX KOJIOB. 12 10 CobecenoBanue
(mpe3enTanus
pe3ynbrarta
paboThI)/TEKYII]
ui
9.4. | Pabora Ha MakeTHOI1 IUIaTeE. 8 8 CobecenoBanue
(mpe3eHTarus
pe3yibTaTa
paloThI)/TEeKyIL
i
9.5. | PangnoMoHTaX 3J1€MEHTOB U KOMIIJIEKCOB. 12 10 CobOecenoBanue
(mpe3enTanus
pe3ynbrarta
paboThI)/TEKYII]
ui

9.6. | HazemHble wuCHOBITAHUS DJIEMEHTOB H 10 10 CobecenoBanue

KOMILJIEKCOB. (mpe3eHTaLUsA
pe3yibTaTa
paboTel)/ipeny
MIPEIUTEIbHBIN

10. | IIpuemHuas cranuus. MoaeJnpoBaHue 6 4
aHTeHHbl. [Ilepemaya JaHHBIX MO
PaIMOKAHAITY.

10.1. | [Ipuemnast cranmus. MoaeaupoBaHUe 6 4 CobecenoBanue
anTeHHbl.  [lepemada  JaHHBIX IO (mpe3eHTarus
paguoKaHamy. pe3yibTaTa

paloThI)/TEeKyIL
i

11. | Pa3pa6oTka JOIMOJTHUTEJIBHBIX 6 6
ycrpoiictB.  KoHcTpykTOopckas  m
nporpaMMHast AOKyMEeHTAIUsl.

H3srorosiienue.

11.1. | Pa3zpabotka JIOTIOJIHUTEIIHHBIX 6 6 CobecenoBanue
YCTPOMCTB. Koncrpykropckas u (mpe3eHTaIuUs
MporpaMMHast JIOKyMEHTAITHSI. pe3yibTaTa
Usrorosnenwue. paboTel)/ipeny

MIPEIUTEIbHBIN
12. | IToaxoas! k 00padoOTKe TeJIEMETPHH. 6 4
12.1. | [Togxomaper kK 00pabOTKE TEIEMETPHUH. 6 4 TectoBoe
3aJlaHue/TEeKYIIl
i

13. | JleTHBIE HCIBITAHKS. 6 4

13.1. | Jlerupie ucnbiTanusa. uTepnperamms 6 4 CobecenoBanue
JTAHHBIX TEJIEMETPHUHU. (mpe3eHTaIuUs

pe3yibTaTa

paboTeI)/IpoMe
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YKYTOUHBIH,

UTOTOBBIN
Hroro 144 37 107
Conep:xanue y4e0HOro mjiaHa

TeopeTuyeckas 4acTb

1. BBenenmne. (2 yaca)

1.1. OcHosnvie  3a0auu  DedepanvHoli  Kocmuueckou  npoepammul  Poccuu.
Bcepoccuiickue KOHKYPCbl no HAanpaeienuio aspoxocmudeckas UHIICEHEPUSL.
(2 uaca)

00630p DenepanbHOit KocMHuueckoi mporpamMmMel Poccun Ha 2016 — 2025 r.r. U3yuenue
MOJIOKEHUN BCEPOCCUMCKUX KOHKYPCOB IO HAIPaBICHUIO ASPOKOCMHYECKAs WHXKEHEPHS.
N3ydenune TeXHUYECKHX 33JaHUH K pa3paboTKe anmnapaToB.

2. JTanbl pa3padoTKu TexHu4eckoi cucrembl. (10 yacon)

2.1. Cmpyxmypa >5manog pa3pabomxu KOCMUYECKOU CucmeMmvl Ha Hpumepe
obyuarowe2o « cnymuuxkay. (2 uaca)

JKu3HEeHHBII UUKI pealbHOM TEXHUUYECKOW CHCTEMbl: KOCMHUYECKOH CHUCTEMbI WU
amnmapara. 3Tarbl pa3pabOTKU KOCMUYECKOW CHUCTEMBbl Ha MpUMEpEe O0YYaloUIero «CIyTHHUKA.
Dral OMbITHO-KOHCTPYKTOPCKUX pabOT — KaK OCHOBA pa3pabOTKH arlapara.

2.2. Omanvl: Hayuno-ucciedoeamenvckas paboma u IckusHoe npoekmuposanue. (4
yaca)

AHanu3 TNPUKIAAHBIX 3a7ad, BBIIOJHAEMBIX KOCMHYECKMMH ammapaTamu. llogxomsl k
pa3zpaboTke MUCCHU cBoero ammapara. OmnpeneieHue MEeIeBO ammapaTrypbl, pacdeT MacCOBO-
rabapuUTHBIX XapaKTEPUCTHK, pPacYET MPOESKTHON CTOMMOCTH aIlrapara.

2.3. Oman: Pazpabomka paboueti dokymenmayuu annapama. (2 uaca)

CTpyKTypHBIE  €IMHHUIBI ~ KOHCTPYKTOPCKOM M  NPOrpaMMHOM  JTOKYMEHTallHMH.
[MosicHuTenbHas 3amucKa: pa3aensl, 0hOpMIICHHE.

24. Omanwi: Hzeomoenenue annapama. Hazemuas sxcnepumenmanvuas ompabomxka.
Jlemnvie ucnvimanus. Jkcnayamayus annapama. (2 waca)

Bunaer pabot, mpoBoAMMbIE Ha AaHHBIX 3Tanax. HazemHas skcnepruMeHTanbHast oTpaboTKa:
YCIIOBUS, JTAOOPATOPHBIC CTEHBL. Y CIIOBUS MTPOBEICHUS JIETHBIX UCTIBITAaHUN. [I0TMTOH, TeXHUKA
0€30MacHOCTH MpH 3aIlycKe. DKCIUTyaTallisl anmnapara — Kak 3aBepLIaroliuii sTam paboThl HaJl

anmapaToM.
3. OcHOBHbIE KOMILJIEKCHI M CHCTeMbl KOCMHYECKOr0 anmnapara M aHaJoru
00y4yaIero «CMyTHUKay». (4 yaca)
3.1. Onemenmsl apxumekmypvl annapamHo20 KOHMYpa YNPAGNeHUs KOCMUUEeCKUM

annapamom u ux ananiocu ooyyaouje2o « CHymiukay. (4 uaca)

[lpomiecc ympaBieHHS KOCMHUYECKHM ammaparoM. MOHHTOPUHT TPOCTPaHCTBEHHO-
BPEMEHHBIX M ()YHKIIMOHAJIBHBIX XapaKTePUCTHK ammapaTa. KOMIUICKCHI yIpaBleHUs:: OOpTOBOM
KOMIUIEKC YIPaBJICHUS, HA3€MHBII KOMILICKC YIPaBICHHS, KOMIIEKC OOPTOBOTO W HAa3eMHOTO
IPOTPaMMHOTO OOecreYeHusl. APXUTEKTypa anmapaTHOTO KOHTypa YNpaBJIEHUS KOCMHYECKOTO
amrmapara ¥ aHaJIOTHs B IPUMEHEHUHU K 00YJaIOMEMY «CITyTHUKYY.

4. IInan-rpa¢gux BeinoJHeHUus padoT. (2 yaca)

4.1. IInan-epagux  evinonnenuss  pabom.  Pacnpedenenue — (yHKYUOHATbHLIX
obszannocmelt 8 Komarnoe. (2 waca)

dopmupoBanue IIaHa-rpaguka padOT KOMAaHIBl MO  BBINIOJHEHUIO  IPOEKTA.
Pacnpenenenne GpyHKIIMOHATBHBIX 00S3aHHOCTEN B KOMaH IE.

IIpakTHYeckas 4acTh

S. ABTOMaTH3npoBaHHOe npoekTupoBanune. O63op CAIIP. (4 yaca)
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5.1. Cucmemul aA8MoMaAmMu3uUpPOBaAHHO20 NPOEKMUpOBaAHUSL:
3D-mo0enuposanue, agmomMamuszupoBaHHOe NPOEKMUPOBAHUE INEeKMPOHUKU, MOOeIUposanue
8bICOKOUACTMOMHBIX YCcmpoucms. (4 uaca)

Koncrpykropckas nokymeHrtanus. lcnonp3oBaHue mnporpamMm aBTOMaTH3MPOBAHHOTO
MPOCKTUPOBAHUS AJISI MOJACIUPOBAHUS.

6. Pa3pa6orka Muccuu anmnapara. (8 yacon)
6.1. Ilocmanoska yenegvix uccie008amenbCKou U/ Uiy UHHCEHEPHOU 3a0ay annapama.
(4 uaca)

[Momxoasl K ompeAeneHUI0 (QYHKIMOHAIBHOTO HAa3HAYCHMs ammapara. Bo3Mo)kHbIe
UCCIENOBATENIbCKUE M WHXKEHEpPHblE 3ajaud, uX onucanue. llenmeBoe Ha3zHaueHue
JaTYNKOB/MOAYyIIEH/cucTeM, opMar MoyrydyaeMbIX JTaHHBIX, aHAIU3 C TOUKU 3PEHHS HCTIOHEHHS
MUCCHH aIllapara.

6.2. Iloobop yenesoui annapamypeol. (4 waca)

[TonGop meneBoil ammaparypsl ammapara, HW3yYeHHE TEXHUYECKON JOKYMEHTAIIHH.
dopMupoBaHUE TaOIUIBI TEXHUYECKUX XapaKTEPUCTHK. PacdeT NPOEKTHOH CTOMMOCTH
amnrapara.

7. MaccoBo-radapuTHble mapaMeTpbl annapara. (4 yaca)

7.1. Pacuem maccoso-eabapummuvix napamempos annapama (4 yaca)

@opMHUpPOBaHUE TEXHUUECKOTO 3aJaHUsl B YaCTH MAacCOBO-TAa0ApUTHBIX IAapaMETPOB.
N3mepeHre Macchl KaXKJIOro 3JIEMEHTa amnmapara: KOPIYC, JATYMKU M IUIAThl, KPENEeKHbIE
BJIEMEHTBHI, CHUCTeMa crHaceHuss M T.J. (GopmupoBaHue oOmed TaOIUIBI MacCOBBIX
XapakTepuCTUK. M3MepeHHne JMHEWHBIX pa3MepoOB JJIEMEHTOB ammapara. M3roroBiieHue
MacCcOBO-Ta0apUTHOTO MaKeTa JJisl MOCIEAYIONINX UCTIBITAHUH.

8. Pa3pa6oTka paboueii JokymeHnTanuu annapara. (32 yaca)

8.1. Paspabomxa ¢hynxyuonanvuoii cxemol annapama. (4 waca)

Moayns  CIyXKeOHBIX CHUCTEM W  MOIYJIb TIOJIe3HOM  Harpy3ku. Pa3paboTka
(GYHKIIMOHATBLHOW CXEMBI armapara.

8.2. Paspabomka cxemwl pacnpedenenusi ycmpoticme Ha MUKpoKoHmpoJiepe. (4 waca)

[onkmouenue narunkoB. MaTepdeiicsl. Pa3paboTka cxeMsl pacnpeneneHus yCTpOHCTB Ha
MUKPOKOHTPOJIIIEPE.

8.3. Paspabomxa snekmpuuecxoti npunyunuanvuou cxemsl. (10 wacos)

CoBpeMeHHbIE  CHCTEMBl  aBTOMAaTHU3MPOBAaHHOIO  MpoekThupoBaHus.  Pa3paborka
anekTpuueckor npuHuunuansHoi cxemsl B CAIIP. Pacuer sHepronorpeGieHuss KOMIOHEHTOB
amnrmapara.

84. Paspabomxa 6n0k-cxemol anecopummos pabomol annapama. (4 waca)

Anroput™M paboThl ammapara, pa3paboTka Oj0K-cxembl. OmnucaHue MTPOrpaMMHOMN
pean3aIum.

8.5. Apxumexmypa annapama. Koncempyxkmuenole ocobeHHOCmU.
(10 uacos)

CucTtemMbl aBTOMaTH3UPOBAHHOTO MPOEKTUPOBaHUs 11t 3D-monenupoBanus. ['abapuTHBIMA
U COOPOYHBIN YEPTEXKH.

9. N3roroBienne anmnapara. HazemHasi 3kcnepuMeHTaJbHasi oTpadoTka. (54
gaca)

9.1. Paspabomxka, uzeomoeanenue u mecmupoganue cucmemsl cnacenus annapama. (6
4acos)

Cucrema criacenus anmnapara. Buasl cucrtem criaceHus. @usuka crnycka. Pacdyer quamerpa
napamoTa npu 3aJaHHOM cKopocTH. M3roToBieHue mapamoTa: marepuain, [JIMHa CTpof,
MEXaHM3M KperieHusi. TecTupoBaHUWE CHCTEMBI CIIACEHHS C MAacCOBO-TA0APUTHBIM MAaKETOM.
N3mepenue ckopocTu crycka.

9.2. H3z2omosnenue koncmpykmusHulx diemenmos annapama. (6 yacos)

Apxutektypa anmnapata. W3roTtoBieHHME KOHCTPYKTHMBHBIX JJEMEHTOB ammapara cC
UCIIOJIb30BaHUEM CTAaHOYHOTO 00opynoBanus, 3D-npunTtepa u T.4.
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9.3. Paspabomra npoepammmusix k00os. (12 uacos)

Anroput™m paboThl anmapara. PazpaboTka mporpaMMHBIX KOIOB.

9.4. Paboma na maxemnoti niame. (8 uacos)

COopka Ha MakKeTHOW IIIaTe JIEMEHTOB M KOMIUIEKCOB. [IpoBepka paboTOCIIOCOOHOCTH.
[TepBu4Has 0TNIaKa TPOrPaMMHBIX KOOB.

9.5. Paouomonmaosic snemenmos u xomniexcos. (12 uacos)
PaguomonTax. TexHuka 6€30MacHOCTH IPU MTPOBECHUH PAIHOMOHTAKHBIX PadoT.
9.6. Hazemnvie ucnoimanus snemenmos u komniekcos. (10 uacos)

ABTOHOMHBIE UCHBITAHUS TOTOBBIX JJIEMEHTOB M KOMIUIEKCOB ammapara. OTJajKa
porpaMMHBIX KoA0B. KoMmIuiekcHOe cTaliMoHapHOE HCTIBITaHKE allapara.

10. IIpuemnas cranuusa. MopgeaupoBanue aHTeHHbl. llepemaya naHHbBIX 1O
paauokanaiy (6 yacon).

10.1.  Ilpuemnas cmanyus. Mooeruposanue anmennvl. Ilepedaua OanubIX NO
paouokarnany. (6 wacos)

Haszemnas npuemHas cranius. CUCTEMBl aBTOMATH3UPOBAHHOTO MPOSKTUPOBAHUS IS
OBICTPOTO W TOYHOTO  YHCJICHHOTO  MOJEIUPOBAHUS  BBICOKOYACTOTHBIX  YCTPOWCTB.
N3rotoBnenue nmpueMHoro myHkra. [Ipuem-niepeqada JaHHBIX 110 pauOKaHAITY.

11. Pa3paGorka  nomosHMTENbHBIX  ycTpoiictB.  KoHcTpykTOpckas "
nporpamMmHas nokymentauus. Uzrorosienne. (6 yacon)

11.1.  Paspabomxa oononnumenvhvix ycmpoticms. Koncmpykxmopckas u npoepammuas
ookymenmayus. Mszzomoenenue. (6 uacos)

JlononHuTeNbHBIE YCTPOMCTBA U MOIYJH, PeaTu3yeMble B MPOEKTE. DKCIIEPUMEHTAbHAsS
0TpaboOTKa TECTHPYEMBIX CUCTEM.

12. IMoaxoabl k 00padoTKe TesseMeTpHH. (6 YacoB)

12.1.  Ilooxoovl k obpabomke menemempuu. (6 uacos)

®dopmar modydaeMbIX JaHHBIX. OOpaboTka W HWHTEprpeTanus JTaHHbIX. DU3HKO-
MaTeMaTHYECKUE OCHOBBI aHATTN3UPYEMbIX JaHHBIX.

13. JleTHble HcnbITAaHUA. (6 YacoB)
13.1.  Jlemnvie UCNbIMAHUSL. HUnmepnpemayus OaHHBIX menemempuu.
(6 uacos).

DKcrutyaranus anmnapara. 3aimyck Ha mojiurone. TexHuka 0€30MacHOCTH MPU COBEPIICHUN
3alyCKOB. AHaiIu3, MPOBEACHHBIX JIETHBIX HCHBITAHUN C TOYKH 3peHUs pabOTOCIOCOOHOCTH
anmapata B LEJIOM M B OTACIBHOCTH €ro JaTYUKOB M CHUCTeM. B03MOXHbIE BapHaHThI
MoJiepHHU3aluu. IHTeprnpeTalis JaHHbIX TEIEMETPHUH I10JIeTa, AaHATIU3.
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Bropoii moay.s. IIpodeccuonanbuasi npoda yriy0J1eHHOT0 YpOBHS

PakerocTpoenue

YyeOHblii nj1an

Ne KonnuectBo yacos ®opMBbI
/1 Ha3Banue pa3znena, TeMbl Beero | Teopus | Ipaktuka arTecranun/
KOHTPOJIS
TeopeTuyeckas 4acTb
1 BBeaenue. 2 2 -

1.1. | OcHoBHEIE 3a1aun denepanbHOI 2 2 - Co0OecenoBanue/
KOCMHMYECKOM  mporpammsl  Poccun. BXOJHOU
Bcepoccuiickue KOHKYPCBI o
HaIPaBICHUIO A’POKOCMHUYECKAS
WHXEHEpUsl.

2 | Dranbl  pa3pabdorkm  TexHuyeckoit | 10 7 3
CHCTEMBI.

2.1. | Ctpykrypa 3TAIoB pa3paboTku 2 2 - CobecenoBanue/
TEXHUYECKOW CUCTEMBI. TEKYIIUH

2.2. | Dramstr: Hay4uno-uccnenoBarenbckas 4 2 2 Co0OecenoBanue/
paboTa. DCKU3HOE MPOCKTUPOBAHUE. TEKYIIHA

2.3. | Dram: PazpaboTka paboueit 2 1 1 CobecenoBanue/
JOKYMEHTALUH. TEKYIIUI

2.4. | Dramsl: H3srorosienue. Hazemnas 2 2 - Co0OecenoBanue/
SKCIepUMEHTaIbHas 0TpaboTka. JleTHble TEeKYILIUN
MCHIBITaHUs. DKCILTyaTalusl.

3 | OCHOBHBIE KOMILIEKCHI H CHCTEMBI 4 2 2
PaKeThI-HOCUTEIS.

3.1. | DIeMeHThl apXHUTEKTYphl amnmapaTHOTO 4 2 2 CobecenoBanme/
KOHTYpa YIpaBJICHHUS. TeKYIINHA

4. | Ilnan-rpa¢guk BoINOJHEHUsI padoT. 2 1 1

4.1. | [Inan-rpagux  BBHIIOJTHEHHUA  PadOT. 2 1 1 CobecenoBanue/
Pacrnipenenenue (GYHKIIMOHATBHBIX penynpeauTensb
00s13aHHOCTEH B KOMaHJIE. HBIN

IIpakTnyeckasi 4acThb

5. | ABTOMATH3UPOBAHHOE 4 2 2
npoektuposanue. O63op CAIIP.

5.1. | Cucremsl ABTOMAaTU3UPOBAHHOTO 4 2 2 TecTtoBoe
npoektupoBanus: 3D-moxaenupoBaHue, 3a/IaHAe/ TEK YU
ABTOMATHU3MPOBAHHOE TMPOCKTUPOBAHUE
AIEKTPOHUKH, MOJIeTUPOBaHUE
BBICOKOYACTOTHBIX YCTPOUCTB.

6. | Texuuueckoe 3axanmue. 8 6

6.1. | [locTaHoBKa 1L1€NIEBBIX 3a/a4. 4 1 3 CobecenoBanue

(mpe3eHTanus
pe3ynbrara
paboTHI)/TEKYIITN
i
6.2. | IlogGop meneBoii anmaparypel. 4 1 3 CobecenoBanue
(mpe3eHTanus
pe3ynbrara
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paboTHI)/TEKYIITN

i
7. | IIpoekTHBIE XapaKTePUCTUKU PAKeThbI- 8 4
HOCHTeJIS.
7.1. | Onpenenenue FEOMETPUYECKUX 2 1 ColecenoBanue
[1apaMeTpOB. (mpe3eHTanus
pe3ynbTara
paboThI)/TEeKyIIH
i
7.2. | OnpeneneHne Macchl paKeTbl-HOCUTETIS. 2 1 CobecenoBanue
(mpe3eHTanus
pe3ynbrarta
paboTHI)/TEKYIITH
i
7.3. | Pacuer ycTOMYMBOCTH PaKEThI-HOCUTEIIA. 2 1 CobecenoBanue
(mpe3eHTanus
pe3ynbTara
paboThI)/TEKyIIH
i
7.4. | Pacuer  BBICOTBI  IIOJIETA  PAKETHI- 2 1 CobecenoBanue
HOCHTES. (mpe3eHTanus
pe3ynbrara
paboTHI)/TEKYIITN
i
8. | IIpoekTHpoBaHNEe PaKeTbI-HOCUTEJISI B 4 3
nporpamme OpenRocket.
8.1. | [IpoekTupoBaHuE pPAKETHI-HOCUTENIS B 4 3 CobecenoBanue
nporpamme OpenRocket (mpe3eHTanus
pe3ynbrara
paboTHI)/TEKYIITN
i
9. | Pazpaborka pabGoueii noxymentauuu | 30 24
anmapara.
9.1. | PazpaboTka (QyHKIHMOHAIBHON CXEMBI 2 2 CobecenoBanue
amnmapara. (mpe3eHTanus
pe3ynbTara
paboThI)/TEeKyIIH
i
9.2. | PazpaboTka  CcXeMBI  pacHpeleiIcHHUS 4 3 CobecenoBanue
YCTPOMCTB HA MUKPOKOHTPOJLIEPE. (mpe3eHTanus
pe3ynbrara
paboThI)/TEKYIITN
i
9.3. | Pazpabotka 3JIEKTPUYECKOMN 10 8 CobecenoBanue
MPUHIMITHATEHONW CXEMBI. (mpe3eHTanUsA
pe3ynbTara
paboThI)/TEeKyIIH
i
9.4. | PazpaboTka OJIOK-CXEMBI aJITOPUTMOB 4 3 CobecenoBanue
paboTHI. (mpe3eHTanus
pe3ynbrara

paboThI)/TEKYIITH

18




v

u

9.5. | KoHCTpyKLIMS paKeThI-HOCUTENS. 10 8 CobecenoBanue
(mpe3eHTanus
pe3ynbrara
paboThI)/TEKYIITN
i
10. | U3roToBJieHue. Hazemuasi | 54 48
IKCMEPUMEHTAILHASI 0TPA0OTKA.

10.1. | Pa3paboTka, W3TOTOBJICHUE u 6 4 Co0OecenoBanue
TECTUPOBAHUE CUCTEMBI CIIaCeHHUSI (mpe3eHTanus
ammapara. pe3yibTaTa

paboThI)/TEeKyIIH
i
10.2. | U3roroBnenune KOHCTPYKTHUBHBIX 6 6 CobecenoBanue
AJIEMEHTOB ammapara. (mpe3eHTanus
pe3ynbrara
paboTHI)/TEKYIITN
i
10.3. | Pa3zpaboTka mporpaMMHBIX KOJIOB. 12 10 CobecenoBanue
(mpe3eHTanus
pe3yibTaTa
paboThI)/TEeKyIIH
i
10.4. | PaboTa Ha MakeTHOH IUIaTE. 8 8 Co0OecenoBanue
(mpe3eHTanus
pe3yibTaTa
paboThI)/TEKyIIH
i
10.5. | PannoMoHTaX 3JIEMEHTOB U KOMILJIEKCOB. 12 10 CobecenoBanue
(mpe3eHTanus
pe3ynbrara
paboTHI)/TEKYIITN
i
10.6. | HasemHBle WCIOBITAaHUS DJJIEMEHTOB WU 10 10 Co0OecenoBanue
KOMILJIEKCOB. (mpe3eHTanus
pe3yibTaTa
paboTsI)/ipenynp
€IUTEIbHBIN
11. | IlpuemHuas cranuus. MoaeJnpoBaHue 6 4
aHTeHHbl. [Ilepemaya JaHHBIX MO
PaIMOKAHAITY.

11.1. | [Ipuemnast cranmus. MoaeaupoBaHUe 6 4 Co0OecenoBanue
anTeHHbl.  [lepemada  JaHHBIX IO (mpe3eHTanus
paguoKaHany. pe3yibTaTa

paboThI)/TEeKyIIH
i
12. | IToaxoas! k 00padoOTKe TeJIeMETPHH. 6 4
12.1. | [Togxomapel K 00pabOTKE TEIEMETPHUH. 6 4 TecroBoe
3aJJaHUe/TeK YL
13. | JleTHble HCIBITAHUS. 6 4
13.1. | JIeTHBIC UCIIBITAHHMSL. 6 4 CobecenoBanue

19




(mpe3eHTanus
pe3ynbrara
paboThI)/TIpOMEIK
YTOYHBIH,
WUTOTOBBIN
HTtoro 144 39 105
Conep:xanue y4eOHOro miaHa
TeopeTuyeckas 4acTb
1. BBenenue. (2 yaca)
1.1. Ocnosuvie  3a0auu  DedepanvHou  Kocmuweckou  npoepammul  Poccuu.
Bcepoccuiickue KOHK)YPCbl no Hanpaegienuio aspoxocmuieckas UHOICeHePUS.
(2 uaca)

0630p denepanpHOl KocMuueckor mporpammbl Poccun Ha 2016 — 2025 r.r. U3ydenue
MOJIOKEHUN BCEPOCCUUCKUX KOHKYPCOB IO HAMpPaBICHUIO ASPOKOCMUYECKAs HH)KCHEPUS.
N3yueHne TeXHUYECKUX 3ajaHUi K pa3padO0TKe anmaparosB.

2. JTansl pa3padoTKu TexHu4eckoi cucremsl. (10 yacos)

2.1. Cmpykmypa 3manog paspabomku mexHuieckou cucmemol. (2 uaca)

JKu3HEHHBII UUKI pealbHOM TEXHUUYECKOW CHCTEMbl: KOCMHUYECKOM CHUCTEMbI WU
anmapara. 3Tarbl pa3padOTKU KOCMUYECKOW CHUCTEMBbl Ha MpUMEpEe O0Yy4aroUIero «CIyTHHUKa.
Dral OMbITHO-KOHCTPYKTOPCKUX pabOT — KaK OCHOBA pa3pabOTKH arlapara.

2.2. Omanwr: Hayuno-uccredosamenvckas paboma. IckusHoe npoekmupoganue. (4
yaca)

AHanu3 TNpUKIAJAHBIX 3a7ad, BBIIOJHSAEMBIX KOCMHUYECKMMH ammapaTamu. llogxonsl k
pa3zpaboTke 3amad pakeTbl-HOcUTeNsa. OmnpelneneHue LENIeBOW ammaparypbl, pacdeT MacCOBO-
rabapuTHBIX XapaKTEPUCTHK, pPacYeT MPOESKTHON CTOMMOCTH aIlapara.

2.3. Oman: Paspabomka paboueti dokymenmayuu. (2 waca)

CTpyKTypHBIE  €IMHHUIBI  KOHCTPYKTOPCKOM M  OPOTrpaMMHOM  JTOKYMEHTallHH.
[MosicHuTenbHas 3amucKa: pa3aensl, 0hOpMIICHHE.

24. Omanwl: HUzeomosnenue. Hazemnasn sxkcnepumenmanvuas ompabomra. Jlemmuovie
ucneimanus. Ixcniyamayus. (2 vaca)

Bunaer pabot, mpoBoArMbIe Ha AaHHBIX 3Tanax. HazemHas sxkcnepuMeHTanbHast oTpaboTKa:
YCIIOBUS, JTAOOPATOPHBIC CTEHBL. Y CIIOBUS MTPOBEICHUS JIETHBIX UCTIBITAHUN. [I0MTOH, TEXHUKA
0€30MacHOCTH MpH 3alycKe. DKCIUTyaTalusl anmnapara — KakK 3aBepLIaroiuil sTam paboThl HaJ
anmnapaToM.

3. OcHOBHBbIE KOMILJIEKCHI M CHCTEMbI paKkeTbI-HOCHTEs. (4 yaca)

3.1. Dnemenmol apxumexkmypuvl annapamuo2o Konmypa ynpasienus. (4 vaca)

[Ipouecc ympaBneHust amnmapatoM. MOHHUTOPUHI TNPOCTPAHCTBEHHO-BPEMEHHBIX U
(GYHKIIMOHATBHBIX XapaKTePUCTHK ammapara. Komriekchl yrpaBieHus: OOPTOBON KOMILIEKC
yIpaBiIeHUs, HA3eMHBbI KOMIUIEKC yIpaBieHHs, KOMIUIEKC OOpPTOBOTO W Ha3eMHOIO
MPOrPaMMHOTO O0ecTieueHusl. APXUTEKTypa armapaTHOro KOHTypa YIpaBlIeHUS.

4. Ilnan-rpadguk BoINOJIHeHUA PadoT. (2 yaca)

4.1. Inan-epagpux  evinoanenus  pabom.  PacnpedenenHue — (hyHKYUOHATbHBIX
obs3anHocmell 8 Komaroe. (2 uaca)

QopmupoBanue MiaHa-rpapuka pabOT KOMaHABI MO  BBHIMOJTHEHHWIO  IPOEKTA.
Pacnipenenenne GyHKIIMOHATBHBIX 00sI3aHHOCTEH B KOMaH/IE.

IIpakTHyeckas 4acTb

S. ABTOMaTHU3UpoBaHHOe nMpoekTHpoBanue. O630p CAIIP. (4 yaca)
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5.1. Cucmemul aA8MoMaAmMu3uUpPOBaAHHO20 NPOEKMUpOBaAHUSL:
3D-mo0enuposanue, agmomMamuszupoBaHHOe NPOEKMUPOBAHUE INEeKMPOHUKU, MOOeIUposanue
8bICOKOUACTMOMHBIX YCcmpoucms. (4 uaca)

Koncrpykropckas nokymeHrtanus. lcnonp3oBaHue mnporpaMm aBTOMaTH3MPOBAHHOTO
MPOCKTUPOBAHUS AJISI MOJACIUPOBAHUS.

6. TexHuueckoe 3aganue. (8 yacon)

6.1. Ilocmanoexa yenesvix 3a0au. (4 waca)

OyHKIMOHATbHOE HazHaueHHe. TpeOoBaHUS K TEXHHUUYECKUM XapaKTEpUCTHUKaM PaKeThl-
HOCHUTEJISI: KOHCTPYKLMSI, CTapTOBasi YCTAHOBKA, IMOJIE3HAsi HArpy3ka, CTapTOBBIE NEPETPy3KH,
CUCTEMBbI CIIaCE€HHUs, CYMMAapHbIIl HMITYyJIbC TArW, OOpTOBas CUCTEMa, HANpPsDKEHUE MUTaHUs
OOpPTOBBIX HCTOYHHMKOB, Iepefada TEIeMETPUYECKUX JAHHBIX, JOMOJHUTEIbHBIC 3aJauu.
IleneBoe Ha3HAUEHUE JATYMKOB/ MOy e/ cucTeM, (opMaT moryqaeMbIxX JaHHBIX.

6.2. Iloobop yenesou annapamypeol. (4 waca)

[TonGop meneBoil ammaparypbl amnmapara, HW3yYeHHE TEXHUYECKON JIOKYMEHTAIIHH.
dopmupoBaHUE TAOIUIBI TEXHUUECKUX XapaKTEePUCTUK. PacueT npoeKkTHOW CTOMMOCTH.

7. IIpoekTHBIE XapaKTEePUCTUKHU PaKeThI-HOCHTEIs. (8 YacoB)

7.1. Onpedenenue ceomempuieckux napamempos. (2 uaca)

Junametp M yIJIMHEHUE — KaK OCHOBHBIE T€OMETPUYECKUE MapaMeTphbl PaKEeThbI-HOCUTEIIS.
PacueT onTuManbHON MIMHBI PAKETBI-HOCUTEIS C YYETOM IOJIE3HOM HArpy3KH.

7.2. Onpeodenenue maccwl pakemol-Hocumens. (2 uaca)

Macca pakeThl-HOCUTENS Ha aKTMBHOM M MACCMBHOM Yy4acTKax moiiera. Pacuer macchbl
PAKeThI-HOCUTENSI C YYETOM MPHUMEHSIeMOro JBHUraTesia. XapaKTepPUCTUKH HCIOIb3YeMOro
JIBUTATESI.

7.3. Pacuem ycmotiuusocmu paxemot-nocumens. (2 uaca)

AdpoauHamuKa Iosera. Y CTOWYMBOCTH nojieta. LleHTp naBiaeHuss u TskecTw. Pacuer
Kod(puImenTa ycTOHIMBOCTH PaKEThI-HOCUTES.

7.4. Pacuem evicomvl nonema paxemwi-nocumens. (2 uaca)

VYpaBHeHHs] BHEUIHEH OaJTTMCTHKHU ISl pacueTa BBICOTHI PAKEThI-HOCUTENS. YCKOpEHHE
PaKeTBI-HOCUTEISI, CPEAHEE 3HAYECHUE YCKOPEHHUSL.

8. IIpoekTupoBaHue  paKeTbI-HOCUTEJIA B nporpamme  OpenRocket
(4 yaca)

8.1 lIpoexmuposanue pakemuvl-HOCUMeJs 8 npozpamme OpenRocket.
(4 uaca)

Nzyuenne mporpammbel OpenRocket. Pacuer TexHWYeCKMX XapaKTEPHCTHK pPaKeThI-
HocuTenst B mporpamMme. COOTHECEHHME XapaKTePUCTUK, TMOJYYEHHBIX B IMporpamme ¢
TEOPETUUYECKUMH pacueTaMu. BbllolHeHHe TpeXMEepHOW MOJENH KOHCTPYKIUU PpPaKeThbl-
HOCHTEJIS.

9. Pa3pa6oTka paboueii fokymenTanuu annapara. (30 yaca)

9.1. Paspabomxa ¢hynxyuonanvuoii cxemvl annapama. (2 waca)

Monayns  CIyXeOHBIX CHUCTEM W  MOIYJIb TIOJIe3HOM  Harpy3ku. PazpaboTka
(GYHKIIMOHATBLHOW CXEMBI armapara.

9.2. Paspabomka cxemvl pacnpedenenusi ycmpoticme Ha MUKpokoHmpoiiepe. (4 waca)

[onkmouenue narunkoB. MaTEepdeiichl. Pa3paboTka cxeMsl pacnpeneneHns yCTpOHCTB Ha
MUKPOKOHTpPOJLIEpE.

9.3. Paspabomxa snekmpuuecxoti npunyunuanvuou cxemsl. (10 wacos)

CoBpeMeHHbIE  CHCTEMBl  aBTOMAaTHU3HPOBAaHHOIO  MpoekThupoBaHus.  Pa3paborka
anekTpuueckor npuHuunuansHoi cxemsl B CAIIP. Pacuer sHepronorpeGieHuss KOMIOHEHTOB
anmapara.

94. Paspabomxa 6n10k-cxemor ancopummos pabomet. (4 uaca)

Anroput™M paboThl ammapara, pa3paboTka OjoK-cxembl. OmnmcaHue MTPOrpaMMHOMN
peann3alnm.

9.5. Koncmpyxkyus pakemwi-nocumens. (10 uacos)
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CucreMbl aBTOMAaTH3UPOBAHHOTO MPOCKTHpoBaHUs s 3D-monenupoBanus. ["abaputHblit
1 COOPOYHBIN YEPTEKHU.

10. Hsrorosienue. Ha3zemnas JKCIEPUMEHTANbHAsA oTpaldoTka.
(54 yaca)

10.1.  Paspabomka,  u3zeomoeieHue U  MeCMUpoB8aHue  CUCMeEMbl  CHACEHUs.
(6 uacos)

Cucrema criacenus amnmnapara. Buasl cucrem cnacenus. @usnka cnycka. Pacuer quamerpa
napamroTa Mpu 3aJaHHOW ckopocTd. M3roToBieHue mapailora: Marepuall, UIMHA CTpOIL,
MEXaHHU3M KperuieHusl. TecTUpoBaHWE CHCTEMBI CIIACeHUS C MACCOBO-TA0APUTHBIM MAaKETOM.
H3mepeHne ckopocTu CIycka.

10.2.  H3eomoenenue KOHCMPYKMUBHbIX 1eMenmos. (6 yacos)

Apxurektypa amnmapata. V3roroBieHHe KOHCTPYKTHUBHBIX JJIEMEHTOB ammapara ¢
UCIIOJIb30BaHNEM CTAaHOYHOTO 00opynoBanus, 3D-nipuHTEpa U T.1.

10.3.  Paspabomxa npocpammuulx k0008. (12 uacos)

Anroputm paboTsl annapata. PazpaboTka mporpaMMHBIX KOJIOB.

10.4.  Paboma na maxemnoti niame. (8 4acos)

COopka Ha MaKeTHOW IJIaTe AJIEMEHTOB M KoMILIeKCOB. [IpoBepka paboTOCIIOCOOHOCTH.
[lepBuuHas oTiaaKa MPOrpaMMHBIX KOJIOB.

10.5.  Paouomonumadic snemenmos u komniekcos. (12 uacos)

PagmomonTax. TexHuka 6€30MacHOCTH MPU MPOBEACHUU PAIUOMOHTAXHBIX padoT.

10.6.  Haszemmuvie ucnvimanusi 31emenmos u komniexcos. (10 uacos)

ABTOHOMHBIE UCHBITAaHUS TOTOBBIX JJIEMEHTOB M KOMIUIEKCOB afmapara. OTJaJKa
MPOrpaMMHBIX KOA0B. KOMIUIEKCHOE CTalMOHAPHOE HCIIBITAaHKE alllapara.

11. IIpuemnas cranuusa. MopgeaupoBanue aHTeHHbl. Ilepenmaya naHHbBIX 1O
paanokanaiy. (6 4acoB)

11.1.  Ilpuemnas cmanyusa. Mooenuposanue aumennvi. Ilepedaua OanubIX NO
paouokanany. (6 wacos)

Hazemuass npuemnas cranius. CucTeMbl aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS IS
OBICTPOTO ¥ TOYHOTO YHCICHHOTO  MOJEITUPOBAHUS  BBICOKOYACTOTHBIX  YCTPOMWCTB.

Hsrorosiienne MPHEMHOTO MyHKTA.
[IpueM-niepenada JaHHBIX 10 PaJIUOKAHAILY.
12. IMoaxoabl k 00padoTKe TesseMeTpHH. (6 YacoB)

12.1.  Ilooxoovl k obpabomke menemempuu. (6 uacos)

®dopmar modydaeMbIX JaHHBIX. OOpaboTka W HHTEprpeTanus JaHHbIX. DU3HKO-
MaTEeMaTUYECKHE OCHOBBI aHAIM3UPYEMbIX TaHHbIX.

13. JleTHble HcnbITaHUA. (6 YacoB)

13.1.  Jlemnvle ucnetmanus. (6 wacos)

DKcruTyaranus. 3amyck Ha moJiMrone. TexHuka 0€30MacHOCTH MPU COBEPIIICHUH 3aITyCKOB.
AHanu3, MPOBEJACHHBIX JIETHBIX HCIBITAHUNA C TOYKU 3pEHHS pabOTOCIMOCOOHOCTH ammapara B
IIEJIOM U B OTAEJIbHOCTH €ro JaTYUKOB U cucTeM. Bo3MoKHbIE BApuaHThl MOJIEPHU3ALIUH.
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Bropoii moay.s. IIpodeccuonanbuasi npoda yriy0J1eHHOT0 YpOBHS
BecnuioTHble JJeTaTebHbIE aNNAPATHI

YyeOHblii nj1an

Ne KonnuectBo uacos ®opMBbI
n/m HasBanue pa3znena, TeMbl Beero | Teopus | Ilpaxtuka arrecrauuu/
KOHTPOJIS
TeopeTuyeckas 4acTb
1 BBenenue. 2 2 -

1.1. | ®yaknuoHaNbHBIE 33/a4d OECIUIOTHBIX 2 2 - CobecenoBanue/
JeTaTeIbHBIX anmnapaTos. BXOJTHOM
Bcepoccuiickue KOHKYPCBI o
HATPaBICHUIO a’POKOCMHYECKAS
WHKEHepUsl.

2 | Dranbl  pa3padorkm  TexHuyeckon | 10 7 3
CHCTEMBI.

2.1. | Ctpykrypa 3TarnoB pa3paboTku 2 2 - CobecenoBanue/
TEXHUYECKON CHCTEMBI. TEKYIINH

2.2. | Dramsr: Hayuno-uccnemnoBarenbckas 4 2 2 CobecenoBanue/
paboTa. DCKU3HOE MPOEKTUPOBAHHUE. TeKYIIHA

2.3. | Dram: Pa3zpaboTka paboueii 2 1 1 CobGecenoBanue/
JOKYMEHTAIUH. TEeKYIIUN

2.4. | Dramsr: U3srorosienue. Hazemuas 2 2 - CobecenoBanue/
SKCIIepUMEHTaIbHasl 0TpaboTka. JleTHbIe TEeKYILIUN
UCHIBITaHUs. DKCILTyaTaIusl.

3 | OCHOBHBIE KOMILIEKCHI M CHCTEMBbI 4 2 2
BILJIA.

3.1. | DneMeHThl apXHUTEKTYphl AammapaTHOro 4 2 2 CobecenoBanue/
KOHTYpa YIpaBJICHHUS. TeKYIINH

4. | Ilnan-rpa¢uk BoINOJHEHUs1 padoT. 2 1 1

4.1. | [Inan-rpaduk  BBIOMHEHHS  padoT. 2 1 1 CobecenoBanue/
Pacnipenenenue (GyHKIIMOHATBHBIX penynpeauTesn
00s13aHHOCTEH B KOMaH]IE. BHBIH

IIpakTnyeckasi 4acThb

5. | ABTOMAaTH3MPOBaHHOE 4 2 2
npoexkTupoBanue. O63op CAIIP.

5.1. | Cucremsbl aBTOMaTU3UPOBAHHOIO 4 2 2 TecroBoe
npoekTupoBanusa:  3D-monaenupoBaHue, 3aJIaHue/ TEKYIIH
ABTOMATU3UPOBAHHOE IMPOCKTUPOBAHUE i
3IEKTPOHUKH, MOJIETTUPOBaHUE
BBICOKOYACTOTHBIX YCTPOWCTB.

6. | Texumueckoe 3axaHmue. 8 2 6

6.1. | [locTaHOBKa 11€JIEBBIX 3a/1a4. 4 1 3 CobecenoBanue

(mpe3eHTanus
pe3ynbrara
paboThl)/TeKyII]
15071
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6.2. | IToxGop 1eneBoit anmaparypsl. 4 3 CobecenoBanue
(mpe3eHTanus
pe3ynbTara
paboThI)/TeKyIL

ui

7. | IlpoekTHBIE XapaKTepUCTUKHU 8 4

KONTePa-HOCUTEJIS.

7.1. | Boibop cxeMbl KONTEpa-HOCUTEIIS. 2 1 CobecenoBanue
(mpe3eHTanus
pesyibrara
paboThl)/TeKyII]

15071
7.2. | OnpeneneHre KOHCTPYKTHUBA KOITEpa- 2 1 CobecenoBanue
HOCHTEJI. (mpe3eHTanus
pe3ynbTara
paboThI)/TeKy1L
1505
7.3. | BeiOop aKkKyMyISATOpPHBIX Oarapeil 4 2 CobecenoBanue
nBurareneil. Pacuer BpemeHM mojera (mpe3eHTanus
KONTEPa-HOCUTEISL. pe3ynbrara
paboThl)/TeKyII]
15071
8. | Paspaborka paOoueii aoxkymenTamuu | 34 25
anmapara.
8.1. | Pa3zpaboTka CTPYKTYPHOM CXEMBI 2 2 CobecenoBanue
AIIEKTPOHHON YaCcTH KONTEepa-HOCHUTEIS. (mpe3eHTanus
pe3ynbTara
paboThI)/TeKyIL
1505
8.2. | CoctaB obopynoBanus. TexHUUYECKHE 4 4 CobecenoBanue
XapaKTePUCTHUKHU. (mpe3eHTanus
pe3ynbTara
paboThI)/TeKyIL
ui
8.3. | PazpaboTka  cxemMbl  pacmpeneeHUs 4 3 CobecenoBanue
YCTPOMCTB Ha MUKPOKOHTPOJLIEPE. (mpe3eHTanus
pesyibrara
paboThl)/TeKyI]
15071
8.4. | Pa3zpaboTka AIEKTPUICCKOM 10 8 CobecenoBanue
MPUHLUINAIBHONW CXEMBI. (mpe3eHTanus
pe3ynbTara
paboThI)/TeKy1L
ui

8.5. | Texanueckoe 3amanue. lleneBric 3amaun 6 4 CobOecenoBanue

KONTEpa-HOCUTESI. Anroputm (mpe3eHTanus
peanu3anum. pe3ynbrara
paboThl)/TeKyII]

nun
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8.6 | ApxurekTypa KOIITepa-HOCHUTEIIA. 4 2 CobecenoBanue
Brimonnenue rabapuTHeIX 1 COOPOYHOTO (mpe3eHTanus
YEPTEKEH. pe3yibTaTa

paboThI)/TeKyIL
ui

8.7. | [logrotoBka k  moiyery. TexHuka 4 2 CobecenoBanue
0€30macHOCTH. (mpe3eHTanus

pe3ynbrara
paboThl)/TeKyII]
15071

9. | U3roroBieHue. Hazemnasn | 54 48
IKCIMEPUMEHTAILHAS 0TPA6OTKA.

9.1. | Pa3pabortka, HM3TOTOBJICHHE Hu 6 4 CobecenoBanue
TECTUPOBAHUE CUCTEMBI CTHIaCeHHUS (mpe3eHTanus
amnmapara. pe3ynbTara

paboThI)/TeKy1L
1505
9.2. | UsroroBnenue KOHCTPYKTHUBHBIX 6 6 CobecenoBanue
3JIEMEHTOB. (mpe3eHTanus
pe3ynbrara
paboThl)/TeKyII]
15071
9.3. | Pa3zpaboTka mporpaMMHBIX KOJOB. 12 10 CobecenoBanue
(mpe3eHTanus
pe3ynbTara
paboThI)/TeKyIL
ui
9.4. | PaboTa Ha MakeTHOH TIATE. 8 8 CobecenoBanue
(mpe3eHTanus
pe3ynbrara
paboThl)/TeKyII]
15071
9.5. | PanoMoOHTaX 3JIEMEHTOB U KOMILJIEKCOB. 12 10 CobecenoBanue
(mpe3eHTanus
pe3ynbrara
paboThI)/TeKy1L
1505
9.6. | HazemHuble wHCHOBITAHUS DJIEMEHTOB U 10 10 CobecenoBanue
KOMILJIEKCOB. (mpe3eHTanus
pe3ynbTara
paloThI)/mipenyn
pEIUTEIbHBIN

10. | IlpuemHas cranuusi. MoaeaupoBaHnue 6 4
anTeHHbl. Ilepegaya pga”HHBIX 1O
PaiOKaHAIY.

10.1. | [Ipuemuas crannms. MoaenupoBaHue 6 4 CobecenoBanue
anTeHHbl.  [lepemaya  JaHHBIX 1O (mpe3eHTanus
paavoKaHamy. pe3ynbTara

paboThI)/TeKy1L
15051
11. | IToaxoasl k 00padoOTKe TeJIeMETPHH. 6 4
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11.1. | [Togxoasr kK 0OpabOTKE TETEMETPHH. 6 2 4 TecroBoe
3ajaH1e/ TeK YN
H
12. | JIeTHBIE HCIILITAHHUSA. 6 2 4
12.1. | JleTHBIE UCTIBITAHU. 6 2 4 CobecenoBanue
(mpe3eHTanus
pe3yibTaTa
paboTeI)/ipoMe
KYTOUHBIH,
HUTOTOBBIH
Hroro 144 41 103
Conep:xanue y4e0HOro mjiaHa
TeopeTuyeckas 4acTb
1. Beenenue. (2 yaca)
1.1. DyuKYyUOHANbHbIEe — 3a0ayu  OeCNUIOMHBIX  JIemamenbHblX  annapamos.
Bcepoccuiickue KOHKYPCbl no HanpasieHuio a’apoKocMudecKas UHHCEHEPUSL.

(2 uaca)

OyHKIMOHATBHBIE 33[]a4 OSCITUIOTHBIX JICTATENBHBIX anmaparoB. O030p CyIIECTBYIOIINX
OeCTUIIOTHBIX JIeTaTeNbHBIX anmaparoB. V3ydeHue MoJI0KeHUH BCEPOCCHICKUX KOHKYPCOB IO
HAIPaBIEHUI0 A’POKOCMHYECKass WHXXEHepHs. M3ydeHrne TeXHUUYECKUX 3allaHuil K pa3paboTke
anmnaparos.

2. JTansl pa3padoTKu TexHHYecKoil cucremsbl. (10 yacos)

2.1. Cmpykmypa 3manog paspabomku mexHuieckou cucmemol. (2 uaca)

KuzHeHHBII UK peaTbHON TEXHUYECKOM CHCTEMBbI. DTambl pa3paboTKU. DTarl OMBITHO-
KOHCTPYKTOPCKHX pabOT — KaK OCHOBA pa3pabOTKH arrapara.

2.2. Omanvi: Hayuno-uccredosamenvckas paboma. IcKuzHoe npoexmuposaue. (4
yaca)

AHanu3 MpUKIAAHBIX 33]a4, BBIMONHIEMbIX anmaparamu. [logxompl k pa3paboTke 3amad
konTepa-Hocutens. OmpeneneHue IeNeBOl  ammapaTypbl, pacueT MaccOBO-Ta0apUTHBIX
XapaKTePUCTHK, pacyeT MPOSKTHON CTOMMOCTH ammapara.

2.3. Oman: Pazpabomxa paboueii doxymenmayuu. (2 uaca)

CTpyKTypHBIE  €OUHHUIIBI  KOHCTPYKTOPCKOW ¥  TPOTPAMMHONM  JTOKYMEHTAIIUU.
[TosicuutenpHas 3anmucka: pa3aeinsl, 0popMIICHHUE.

2.4. Omanwi: HUzeomosnenue. Hazemnasn skcnepumenmanvhas ompabomka. Jlemmvie
ucnolmanus. dxcnayamayus. (2 waca)

Bunet pabot, mpoBoauMbIe HA JaHHBIX dTanax. HazemHas sxcnepuMeHTanbHas oTpaboTKa:
yCIIOBUS, Ta0OPAaTOPHBIE CTEHBL. Y CIIOBUS MTPOBEICHUS JETHBIX UCTIBITAHUN. [oTMTOH, TeXHHKa
0€30MacHOCTH TIPH 3aIlycKe. DKCIUTyaTallusl amnmapara — KaK 3aBepIIarolIuii dTam paboThl HAJl
anmnapaToM.

3. OcHoBHbIe kKOMILIEKCHI U cucTembl BILJIA. (4 yaca)

3.1. Dnemenmoul apxumeKkmypbl annapamHo2o KOHmMypa ynpaeienus. (4 waca)

[Ipouecc ympaBneHuss ammapaToM. MOHUTOPUHT TPOCTPAHCTBEHHO-BPEMEHHBIX U
(GyHKIIMOHAJIBHBIX XapaKTepUCTHK ammapara. Komrmekchl ynpaBiaeHHs:: GOPTOBOM KOMILIEKC
yIpaBICHUS,, HA3eMHBI KOMIUIEKC YIpaBJICHHS, KOMIUIEKC OOpPTOBOTO W HAa3eMHOIO
IIPOrpaMMHOT0 oOecrieueHusi. ApXUTEKTypa armnapaTHOro KOHTypa yIpaBleHUs.

4.Ilnan-rpaduk BbINOJTHEeHUs padoT. (2 yaca)

4.1. IThan-epaghux svinonnenus pabom. Pacnpeoenenue gpynkyuonanbrvix obszannocmell 8
Komanoe. (2 uaca)

Q®opmupoBanue MiaHa-rpaguka pabOT KOMaHABI MO  BBHIMOJIHEHHIO  IPOEKTA.
Pacnpenenenne GpyHKIIMOHATBHBIX 00S3aHHOCTEN B KOMaH IE.
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IIpakTHyeckas 4acTb

S. ABTOMaTH3UpOBaHHOe npoekTupoBanmne. O030p CAIIP. (4 yaca)

5.1. Cucmemul aABMoMamu3upOBaHHO20 NPOEeKMUPOBAHUA.
3D-mo0enuposanue, agmomMamuszupoBaHHOe NPOEKMUPOBAHUE IIEeKMPOHUKU, MOOeIUposanue
8bICOKOUACTMOMHBIX ycmpolicms. (4 yaca)

KoHcTpykTOopckas aokymeHTanus. lcronb3oBaHWe MporpaMM aBTOMAaTH3UPOBAHHOTO
MPOCKTUPOBAHUS AJISI MOACIUPOBAHUS.

6. Texnuueckoe 3aganue. (8 4acon)

6.1. Tlocmanoexa yenesvix 3a0au. (4 waca)

OyHKIMOHAIbHOE Ha3HaueHue. TpeOoBaHUs K TEXHHMYECKUM XapaKTEepHCTHKaM KomTepa-
HOCHUTEJISI: KOHCTPYKIHUS, TI0JIe3Hasi Harpy3Ka, CUCTEMbl CIACEHHUsl, CYMMApHbIA MUMIYJIbC TSTH,
OopTOBas cucreMa, HampsHKEHUE MUTaHUsT OOPTOBBIX MCTOYHUKOB, IEpeadya TeIeMEeTPUUYECKIX
TAHHBIX, OMOJTHHUTENbHBIC 3aMaun. LleneBoe Ha3Ha4YeHHE NATYUKOB/MOIyJel/cucreM, Gopmar
MOJIy4a€MbIX JaHHBIX.

6.2. Iloobop yenesou annapamypel. (4 uaca)

[ToxGop 1eneBoii anmaparypsl KONTepa-HOCUTENS, U3yUeHNE TEXHUICCKON JOKYMEHTAIIHH.
dopmupoBaHUE TAOIUIBI TEXHUUECKUX XapaKTEPUCTHK. PacdyeT mpoeKTHOM CTOMMOCTH.

7. IIpoexkTHBIE XapaKTEPUCTHUKHU KONITepa-HOCUTEJIA. (8 yacoB)

7.1. Buvibop cxemvl konmepa-nocumens. (2 uaca)

O6mue cBeaenus. Buapl konTepoB. XapakTepUCTHKU MOJETa W YHUCIO HCHOIB3YEMBIX
nBurateneil. MoaynbHOCTh KOHCTPYKIUMU, TPOCTOTA YIIPABIEHHUS, PEMOHTOIPUTOTHOCTb.

7.2. Onpedenenue KoHcmpykmuea konmepa-Hocumens. (2 waca)
Macca xonrepa-HocuTens. Pama, rabaputsl. [Iponemiepsl. OTcek moje3Hol Harpy3Ku.
7.3. Buibop axxymynamopnvix 6amapeii u osueamenei. Pacuem epemenu nonema

Konmepa-rHocumens. (4 uaca)

AdponuHamMHuKa — ToJeTa.  YCTOWYMBOCTH  MojeTa. Pacder  sHepromoTpeOsIeHHs
AJIEKTPOHHOTO 00OpYyJIOBaHUsl KOMTepa-HocuTens. Bpems mornera konTepa-Hocutens. Breibop
JIBUTATEJICH M aKKyMyJIATOPHBIX Oatapei. Pacuer Bpemenu mojerta. On-line KaabKymasTOp AJIA
pacyeTa BpeMEHU MOJIETA.

8. Pa3patorka padoueii JokymMeHTanum annapara. (34 yaca)

8.1. Paspabomxa cmpykmypHou cxemvl 31eKMPOHHOU Yacmu Konmepa-wocumens. (2
yaca)

Monaynb Ciy’)keOHBIX CHCTEM M MOAYJb MOJE3HOH Harpy3ku. Pa3paboTka CTpyKTYpHOI
cxeMbl. [loneTHbli KOHTpoJuiep. PydHOW M aBTOHOMHBIM PEXKHMBI YINPABJICHUS KONTEPOM-
HOCHUTEJIEM.

8.2. Cocmas obopyoosanus. Texnuueckue xapakmepucmuxu. (4 uaca)

Omnpenenenue cocraBa 00OPYAOBaHHUS B COOTBETCTBHM C Pa3pabOTaHHON KOHCTPYKIUEH.
CooTBeTcTBHE TEXHMYECKHX XapaKTepUCTHK OOOpyAOBaHUs, pellaeMbIM 3ajadyaM KoIlTepa-
HOCHTEJIS.

8.3. Paszpabomra cxemwl pacnpedenenusi ycmpoticme Ha MUKpoKoHmpoJiepe. (4 uaca)

[onkmouenue narunkoB. MaTEepdeiichl. Pa3paboTka cxeMsl pacnpeneneHus yCTpOHCTB Ha
MUKPOKOHTpPOJLIEpE.

8.4. Paspabomxa snekmpuuecxoti npunyunuanvuou cxemsl. (10 wacos)

CoBpeMeHHbIE  CHCTEMBl  aBTOMAaTHU3HPOBAaHHOIO  MpoekThupoBaHus.  Pa3paborka
anekTpuueckor npuHuunuansHoi cxemsl B CAIIP. Pacuer sHepronorpeGieHuss KOMIOHEHTOB
anmapara. OnucaHue CXeMbI JIEKTPUUECKON MTPUHIUIHAIBHON KONITepa-HOCUTEII.

8.5. Texnuueckoe 3aoanue. Ilenegvle 3adauu Konmepa-nocumens. Ancopumm
peanusayuu. (6 yacos)

eneBast 3amaua. AJTOPUTM peau3alid B COOTBETCTBHM C TEXHUYECKUM 3aJaHHUEM.
Onucanue mporpaMMHON peaanu3ali.
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8.6. Apxumexmypa xonmepa-nocumens. Buvinonnenue eabapumuvix u c60pouHo20
uyepmedncel. (4 uaca)

CucreMbl aBTOMATH3UPOBAHHOTO MPOCKTHpoBaHuUs s 3D-monenupoBanus. ["abaputHbIit
1 COOPOYHBIN YEPTEKHU.

8.7. Iloozomoska k nonemy. Texnuxa b6ezonacnocmu. (4 uaca)

TexHUYEeCKU OCMOTp KOMTepa-HOCuTeNs nepen nojeroM. CoOioIeHne HHCTPYKITUNA TTPH
3amycke. TexHuka 6€30macHOCTH.

9. H3rorosiienne. Haszemnas IKCIIEPUMEHTAJIbHAS oTpadoTka.
(54 yaca)

9.1. Paspabomka,  useomoenrenue u  mecmupoeanue — cucmemvl — CHACEHUS.
(6 uacos)

Cucrema criacenus anmnapara. Buasl cuctem criacenus. @usuka crnycka. Pacdyer quamerpa
napamoTa npu 3aJaHHOM cKopocTH. M3roToBieHue mapamroTa: marepuai, [JIMHA CTpofl,
MEXaHM3M KperieHusi. TecTupoBaHUWE CHCTEMBI CIIACEHHS C MAacCOBO-Ta0ApPUTHBIM MAaKETOM.
N3mepenue ckopocTu crycka.

9.2. H3zeomosnenue KOHCmMpYKMuBHwIX 31emMeHmos. (6 uacos)

ApxuTekTypa Komrepa-Hocutens. M3rotoBieHHE KOHCTPYKTHUBHBIX 3JIEMEHTOB C
HCIOJIb30BaHUEM CTAaHOYHOTO 00opynoBanus, 3D-npunTtepa u T.4.

9.3. Paspabomxa npoepammmusix k00os. (12 uacos)
Anroput™ paboThl KonTepa-HocHuTes. Pa3paboTka mporpaMMHBIX KOJIOB.
9.4. Paboma na maxemnoti niame. (8 uacos)

COopka Ha MaKeTHOW IIIaTe JIEMEHTOB M KOMIUIEKCOB. [IpoBepka paboTOCIIOCOOHOCTH.
IIepBuuHas oTi1aKa IPOrpaMMHBIX KOJOB.

9.5. Paouomonmaosic snemenmos u xomniexcos. (12 uacos)

PagunomonTax. TexHuka 6€30MacHOCTH IPU MTPOBECHUH PAIHOMOHTAXKHBIX PadoT.

9.6. Haszemnvie ucnvimanus snemenmos u komniekcos. (10 uacos)

ABTOHOMHEBIE UCIIBITaHUS TOTOBBIX AJIEMEHTOB u KOMILJIEKCOB
konTepa-Hocutens. OTiaaka nporpaMMHbBIX KoJ10B. KoMITJIeKkCHOE cTalmoHapHOE UCIIBITaHUE.

10. Ilpuemnas cranuusa. MopgeaupoBanue aHTeHHbl. llepemaya naHHbIX 1O

paauokanaiy. (6 yacon)

10.1.  Ilpuemnas cmanyus. Mooeruposanue anmennvl. Ilepedaua OanubiX nNO
PAOUOKaHATY.

(6 uacos)

Hazemnas mpuemHas craHinms. CHCTEMbl aBTOMAaTH3WPOBAHHOTO IMPOSKTHPOBAHUS IS
OBICTPOTO ¥ TOYHOTO YHCICHHOTO  MOJEITUPOBAHUS  BBICOKOYACTOTHBIX  YCTPOMUCTB.
W3roroBneHue mpueMHOro nyHkra. [IppeM-niepeaya qaHHBIX 1O paiOKaHATY.

11. Ioaxoasl k 00padoTKe TesseMeTpHH. (6 YacoB)

11.1.  Tlooxoo0wt k obpabomre menremempuu. (6 uacos)

®opmar mnomydaemblx JaHHBIX. OOpaboTka W UWHTepHperanus JTaHHBIX. DU3HKO-
MaTeMaTHYECKUE OCHOBBI aHATM3UPYEMBIX TAaHHBIX.

12. JleTHble ncnbiTanus. (6 4acoB)

12.1.  Jlemnvle ucnoimanus. (6 uacos)

Dkcmtyaranus. 3amyck Ha moJauroHe. TexHuka 0€30ImacHOCTH IIPHU COBEPILIEHUH 3aITyCKOB.
AHaiM3, TPOBEACHHBIX JIETHBIX HCIBITAHUN C TOYKH 3PEHUST PabOTOCIIOCOOHOCTH KOMTepa-
HOCHUTENISI B IIJIOM M B OTAEIBHOCTH €ro JaTYMKOB M CHUCTEM. B0O3MOXHBIE BapUaHTHI
MOJICPHU3AIUH.

1.4. Ilnanupyemblie pe3yjbTaThl

3aHATHS TO JAHHOW TPOrpaMMe MPOBOMASTCS ISl YIOBJIETBOPEHUS WHIWBUIYAIBHOTO
3armpoca yJammxcsi K U3y4eHHI0 MPUKIAJHOTO XapaKkTepa TEXHUYECKUX AUCIHILINH, a TAaKKe B
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Ka4yecTBe MPOXOKJICHUS MPOpECCUOHATLHON MPOOBI ISl 0CO3HAHUS BBIOOpa MpodeccHoHaNbHOM
NESITETbHOCTH.

KpurtepusiMu oieHKH pe3yJIbTATHBHOCTH U3y4YeHHs MPOrPaMMBbl SBJISIOTCS:

v KPUTEPHH OLIEHKU YPOBHS TE€OPETUYECKOH MOATOTOBKH YYAIIUXCS: COOTBETCTBHE
YPOBHSI TEOPETHUECKUX 3HAHHHA MPOrpaMMHBIM TpeOOBaHUSAM; HIMPOTa KPYyro3opa; cBoboma
BOCIIPHMSATHSA TEOPETUYECKOM MH(POpPMALUU; Pa3BUTOCTh IMPAKTHUUYECKHX HABBIKOB PAa0OOTHI CO
CIEIMAIbHON  JTUTEpaTypOil, OCMBICIIEHHOCTh W CBOOOJIa WCIIONB30BAHUS  CIICIUATBHON
TE€PMUHOJIOTHH;

v KPUTEPHH OLEHKH YPOBHS MPAKTUYECKOH MOArOTOBKU YYAIIMXCS: COOTBETCTBUE
YPOBHSI Pa3BUTHS NPAKTHUECKUX YMEHHH M HaABBIKOB NPOrpPaMMHBIM TpeOOBaHUAM; cBOOOAA
BIAJCHHUSI  CIEHUAIBHBIM  OOOpYIOBaHMEM U  OCHAIICHHWEM; KadeCTBO  BBIOJHEHHS
IPaKTUYECKOI 0 33/1aHUs; TEXHOJIOTUYHOCTb TPAKTUYECKON EATEIBHOCTH.

Jist oTciexXuBaHUSA PE3YJNbTaTUBHOCTH 0Opa30BATENBHOTO IPOLECCAa YYAIIUXCS MOXKET
OBITh UCIIOJIB30BAHO HECKOJIBKO 3TAllOB KOHTPOJIS:

v BXOJHOH KOHTPOJb — MpH (OPMHPOBAHMHU TPYNI MEPBOTO Trojaa OOydeHUs:
cobecemoBaHue, MPOCMOTP, aHAIU3 TIPEICTABICHHBIX padoT.

v TEKYIIH KOHTPOJIb: OMPOC, aHATN3 PadoT, HAOIIOICHUE.

4 NPOMEKYTOYHAs ~ aTTeCTallMs: MPOBEpPKa YPOBHS OCBOCHHS  IPOTPAMMBbI

COOTBETCTBYIOLIIETO Troja OOydeHHus, MNpH TMEpeBOAe Ha CIeAyIIIUd Tox OoOy4deHHus,
(COOTBETCTBHE OKUJAEMBIX PE3YJIbTATOB MOJYUYEHHBIM);

v UTOTOBBI KOHTPOJIb: MOJBEJCHUEM HTOTOB peasin3aluu 001eo0pa3oBaTeIbHON
IpPOrpaMMbl  SIBJISIFOTCSL - OTYETHBIE BBICTaBKH, IPOBOAMMBIE B KOHIIE Y4eOHOro Troja,
IIpe3EHTAlMsI alllapaToB

I1o okoHYaHNM U3yUeHUs 00pPa30BaATEIbLHON MPOrPAMMBbI YYalldecs T0JKHbI:

v UMETH NIPECTaBICHUE O Pa3BUTUU KOCMUYECKOM OoTpaciu B Poccuu u B Mupe;

v MHTEpPECOBATbCS O IEPEJOBBIX TEXHOJIOTUAX M pa3paboTKax, HporpaMMax B
KOCMHYECKOU OTPACIIH;

v UMETh MpPEICTAaBICHHE O MpOQecCUsax: HHKEHEP-KOHCTPYKTOP, HWHKEHep-

IIPOTrPaMMHUCT, PAJIUOTEXHUK, UHKEHEP-2JIEKTPOHUK U JP.;
UMETh NPEICTaBICHHE O BO3MOXKHBIX CHCTEMax aBTOMATH3UPOBAHHOIO
NPOCKTHUPOBAHUS B IPUMEHEHUH K Pa3IMYHBIM 00JIaCTSIM TEXHUYECKUX pa3padoTOK;

v UMETh TPEJCTABICHHE O CTAaHOYHOM OOOPYIOBAaHHMH M  COBPEMCHHBIX
TEXHOJIOTHUAX HpOI/ISBOI[CTBa;

v MMOHUMATh, YTO TAKOE TEXHUYECKAs CHCTEMa M JTallbl €€ pa3padOTKH;

v 3HATh OCHOBHBIC HpO(beCCI/IOHa.HBHBIe I/IH)KeHepHBIe KOMIICTCHIIUHU

v yMeTh paboTaTh B KOMAaHJE C YYETOM pachpeacicHus (YHKIUOHATBHBIX
00s13aHHOCTEH;

v BJIaJICTh OCHOBHBIMH ITOHSATUSAMH, H3y4aeMbIX TEXHUYCCKUX JUCIMILINH;

v YMGTB aHaHI/ISI/IpOBaTB HMCHOIIIHUECSI TEXHHUYCCKHUC peH_IeHI/I}I n HpI/IMeHHTB Ha
MIPAKTHUKE;

v MMETh HABBIKM B IIPOIPaMMHUPOBAaHUH, CXEMOTEXHUKe, 3D-MmonennpoBaHuy,
PaIMOMOHTAXE | T.1I.;

v pasrpaHUyYuBaTh (PU3MUECKYI0 M MaTEMaTUYeCKyl0 MOJENb pPaccMaTpUBAEMOTO
nporiecca/siBJIeHNUS;

v YMGTB HpOBOI[I/ITB I/IHTepHpeTaL[I/IIO HOHy‘IeHHBIX JAaHHBIX B COOTBETCTBHHU C
(U3HKO-MaTEMAaTHYECCKUMU OCHOBAMHU;

v HpI/I peH_IeHI/II/I TCXHHUYCCKHUX 3aJad HCIIOJb30BATh aHAJIOI'UH, Fpaq)I/I‘-IGCKI/Ie

METOJbI, SKCIICPUMCHT.
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O:xnpnaeMblii pe3yabTaT

B 1memom, pe3ynbTaT OCBOEHHS COJEpXKaHHMS NPOTPaMMbl CBSI3aH C  YCIEIIHOM
caMopeanu3alel ydJamuxcss B Y4YeOHOW JeATeTbHOCTH W BO3MOXKHOCTBIO OOOCHOBAHHOM
npodeccuoHanbHON opueHTanuu. opMupoBanre NpopeccCuOHaTLHON OPHUEHTAIIMM K MOMEHTY
3aBeplIeHHUsT oOmero cpeaHero oOpa3oBaHMS MOXHO — paccMaTpuBaTh, Kak  HEKUH
o0pa3oBaTeNbHBIA pe3yiabTaT B BHIOOpE HANpaBiICHUH MPOPECCHOHATBHON esITeIbHOCTH:
MCCJIEIOBATENbCKOM B 00JacTH (PU3MKH, a TaKKE WHKEHEPHO-KOHCTPYKTOPCKOW B 00JIacTH
TEXHUYECKON (U3UKH.

[Ipu 3aBepmieHnu wuszyudeHuss nepBoro monyis «lIpodeccrnonansHas mpoba 06a3oBOro
YPOBHSI» ydalIHecs IOJDKHBI MOJYYUTh OOIIee MpEeACTaBICHUE O COJACPKAHWM, XapakTepe U
YCIOBUSX Tpyda mpodeccuil KOCMHYECKOH OTpacid U cjAenaTh BBHIOOP O MPOJOJKEHUHM WM
3aBepIIEHUH NPOPEeCcCHOHATBHOH TPOObBI C TOYKM 3pEHHMS  JAIbHEHIIEr0  y4acTHs
HEIMOCPEJICTBEHHO B TEXHUYECKMX KOHKYpCaX KOCMUUYECKOIN TEMaTUKH.

[Ipu 3aBepuienun u3ydenus Broporo moayis «IIpodeccronansnas npoda yriry0iIeHHOTO
YPOBHS» yyalluecss MJODKHBI COMOCTaBUTh COOCTBEHHBIE HWHTEPEChl U BO3MOXHOCTU C
TpeOoBaHUSAMHU Tpodeccud, B T.4. MEIUIMHCKMMHU NPOTUBONOKA3aHUSAMHM K HEH, a B cly4ae
MOJIOKUTEIHFHOTO BBIOOPA, PACCMOTPETh BO3MOXKHBIE MPOGeCcCHOHATBHO-00pa30BaTEIbHBIC
TPACKTOPUH, TMOJYYUTh KOHKPETHBIA OIBIT MPOSKTHPOBAHHWS M W3TOTOBJICHHS allapara:
00y4alolIero «CIyTHUKa», PaKeThl-HOCUTENS, OECHUIOTHOrO JIeTaTeNIbHOTO armapaTa WiIn
NPUEMHOT0 yHKTA U T.JI.

Jlanee mpencraBieHbl MPUMEpPHbIE KPUTEPUU OIEHKU YCIEUIHOTO IMPOXOXKICHUS
yUYaIIUMUCS TIPOrpaMMbl. Kpumepuu oyeHKu Onpeoesitomcs HenocpeoCmeeHHO Nneoaz02oM 8
3asucumocmu om paspabamvléaemo20 annapama U peuaemvix ¢ e20 NOMOWbI0 NPUKIAOHbIX
3a0ay Uiy NPOSPAMMHO20 NPOOYKMA 8 meKyujem y4eOHOM 200Y.

LeseBble NPOAYKTHI Kpurtepun ounenku
AeATeJIbHOCTH Y4YalIuXcs
I'oToBbIii anmapar Macca anmapaTa COOTBETCTBYeT TpeOOBaHMSIM (HampUMep,
350r.).
Pa3paborana KOHCTpYKLHMSI anmapara ¢ MECTOM JUIsl KPEIUIeHUs
apamniroTa, OIITUMAJIbHBIM PAaCIIOJIOKCHUEM Ij1art,

BO3MOYKHOCTBIO JIETKOW 3aMEHBI aKKyMYJSTOPHBIX Oarapet,
AOCTYIMHOCTH JIs1 YCTPAHCHUA HCIIOJIAOO0K.

Pa3zMepbl KOHCTPYKIIMK COOTBETCTBYIOT TEXHUYECKOMY 33JaHHIO
(manpumep, 66MM*220MM, BKITIOUYAsE CHCTEMY CIIACEHUS).
[TpoBeneH paIMOMOHTAX amnmapara.

Hanmcansl mporpaMMHBIE KOJBI M IPOBE/ICHA HX OTJIAJKA.
KavecTBeHHast paboTa KOMaHIHON PaHOIUHUY.

[lITatHOE CpabaThIBaHWE CHUCTEMBI CIIACCHUS B COOTBETCTBHHU C
TEXHUYECKUM 3a/laHueM (HampuMmep, pPacKpbIBaeTCsl Ha BBICOTE
250M +/-20m u obGecriednBaeT CKOPOCTh crmycka 5-10 m/c).
Tenemerpus NoxydyeHa U IPOBEICHA €€ UHTEpIPETALUsL.
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2. Kommiexkce opraHn3anMoHHO-NeJarorn4ecKux ycaoBHil
2.1. KasennapHblii yueOHbIN rpauk.

Kanennapueiii yueOHbIN rpaduK COCTaBISIETCS MEIaroroM Ha OCHOBAaHUM pealn3yeMon
0011e00pa3oBaTeIbHON MPOrpaMMbl 10 Hayajga ydeOHOTO To/la WM Hadaja pealn3alluu
nporpammbl. Kanennapuslii yaeOHbIH rpaduk pazpabaTbiBaeTCsl IeJaroroM Uit KaKI0H TPYIIbI
B (hopme TabnuIIbl, MpeICTaBICHHON HUXKE.

Ne | Mecan | Yucno Bpewms ®opma | Kox- Tema Mecro dopma

y NpOBEICHHs | 3aHATUH | BO | 3aHATHH | IPOBEJECHUS | KOHTPOJISL
1/
3aHATUA 1acoB

2.2. YciaoBus peaju3alnui NPOrpaMMbl

MarepuanbHO-TEXHHUECKOE  OOECIeYeHHe CO  CTOPOHBI  JETCKOTO  TEXHOMapKa
«KBaHTOpHMYM»: KOMIBIOTEPHBIM KIacC, BBIXOA B IIHTepHeT; BHIeo-aynnoanmnaparypa;
KOHCTPYKTOPBI [UIl W3TOTOBJIEHUs JCHCTBYIOIUX MOJEJIEH allapaToB, pPaKeT-HOCUTENIEH,
BITJIA; snekTpOHHBIE KOMITIOHEHTBI; KOMILJIEKTYIOLIME; METOANYECKAsI JINTEPATYPa; KAHIITOBAPHI.

MarepuanbHO-TEXHUYECKOE OCHaleHHue co ctopoHsl HUMSD MI'Y:

- Ilonuron m cTapToOBBIE YCTAHOBKHM Ul NPOBEACHHS JIETHBIX 3aIlyCKOB allapaTroB U
paker - HocuTened B cooTBeTcTBUU C IlonoxkeHueM uyemmnuoHara «Bo3aylIHO-MHXEHEpHAs
LIKOJIaY;

- HazemHbII1 IpueMHBIM KOMIUIEKC JUIS OIYYEHUS TEIEMETPUUECKUX JaHHBIX BO BpeMs
JETHBIX MCIBITAaHUN B IMEpPHOJA MpoBeAeHUs (HUHAIa uyeMnuoHata «Bo3ayniHo-uHKeHepHast
HIKOJIaY;

JlBuratenu JUis  OCYLIECTBIEHMS  3allyCKOB  paKeT-HOCHUTENeH, pa3paOdOoTaHHbIX
KOMaHJaMH B cooTBeTCTBHM C [loojkeHueM, B Mepuoja NpoBeneHHs (UHAIAa UYeMIIHMOHATa
«Bo3nynHO-MHKXEHEpHAs! IIKOIa».

2.3. ®opmbl aTTECTANMH (KOHTPOJIS)

@®opmaTOM MOABENEHUS WTOTOB H3Y4YEHMS pA3/AEIOB IPOrpaMMBbl SIBISIETCS 3a4E€THOE
3aHATHE B OAHOM M3 (hOpM: yCTHOro cobeceoBaHMs MO M3YYEHHOMY pa3jeny, TECTUPOBAHUS,
MIOCTAaHOBKA JKCIEPUMEHTAIBHBIX 3a/1a4 ¢ 00pabOTKOM ero pe3ynabTaroB. JJaHHON mporpaMmoii
HE IIPELYyCMOTPEHA KOJIMYECTBEHHAS OLICHKA 3HAHUM yJalluXxcs.

D¢ deKkTUBHOCTH K€ OCBOCHHSI MPOTPAMMBI ONPEIENACTCS, UMEHHO, CaMOCTOSATEIbHOM
paboToil ydeHuka. BICOKMM ypOBHEM OCBOEHHS yYaUIMMHCS MPOrpaMMBbl MOXET SIBISTHCS UX
CaMOCTOSITeNIbHAS MOJATOTOBKA M Y4YacTHE B TEXHHYECKHX KOHKypcax WM 00pa3oBaTeIbHBIX
MPOEKTaX C MPEJICTABICHUEM TOTOBOTO oOpasma (IeHCTBYIOMIEH MOJEIN) a’pOKOCMUYECKON
TEXHHUKH, OTAEIBHOI0 KOMILJIEKCA, CHCTEMBI MJIU IIPOIPAMMHOTO MPOIYKTa.

2.4. OneHo4HbIe MATEPHAJIBI

Cucrema OLEHMBaHMS pE3yJbTaTOB Y4eOHOW JEATENIBHOCTH YYaIlMXCS B paMKax
peanu3yeMoil 00pazoBaTeNbHONW MPOrpaMMbl SBJISIETCS YPOBHEBOM M NPEINOiaraeT BBHICOKHUH,
CpPEIHHI, HU3KH YPOBEHb OCBOCHHS yUeOHOTO MaTepHalia.

YpOBHEBBIE KPUTEPUM OLEHKH PpE3YJbTaTUBHOCTH COOTBETCTBYIOT — CIEAYIOLIUM
MIOKa3aTeNsIM:

® BHICOKHI ypOBEHb — YCIEIIHOE OcCBOoeHHe oOyuarommumcsi Oonee 80% comeprkaHus
00pa3oBaTeNbHON IPOTPaMMBI, TIOJUIEKAIIECH aTTeCTalllH;
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e CpeIHUN YPOBEHb — YCIENIHOE OCBOeHHEe oOydarommmcst oT 60% mo 80% comeprkanus
00pa3zoBaTenbHON MTPOTrPaMMBI, TTOJICKAIIEH aTTECTAIUH;

® HI3KMI YypOBEHb - YCIEIIHOE OcBOeHHEe oOydaromuMmcs MeHee 60% comepkaHus
00pa3oBaTeNbHON MPOTPaMMBI, TIOIEKAIICH aTTeCTaI|H.

Pe3ynbTaTuBHOCTH OTCNIEKHUBAETCS B Mpoliecce HaOMIOACHUN U AUarHOCTUKU (TTopTdoHo,
KapThl UHTEPECOB, JIECTHUIIA YCIIEXOB, TECTUPOBAHNUE U AaHKETUPOBAHUE).

2.5. MeTtoauyeckoe odecriedeHue

Monyns 1. «IIpodeccruonanbHas npoda 6a30BOro ypoBHS»

[Ipy TDpoXOoXXAEHMM IIKOJIBHUKaMU MpoObl Ha ©0a30BOM YpOBHE BaXXHO SPKO
JEMOHCTPUPOBATh MPO(EeCcCHOHANBHYIO AESITENbHOCTh CHEIHATUCTOB KOCMHUYECKON OTpaciu,
YPOBEHBb Pa3pabOTOK W UMUKEBBIE aCMEKThl IMpeanpusTHii. BeTpeun ¢ BeTepaHamu Tpyaa u
MOJIOIBIMH  CIIEUAINCTaMU JOJDKHBI HECTH TO3UTHBHBIA HacTpoil. B pamkax mposeneHus
coOpaHHil 17 TOCTYIUICHUS MO BO3MOXKHOMY IIENIEBOMY Ha0Opy MOJDKHBI OBITh OCBEUICHBI
BOMPOCH: HeoOxomumple Oamutel EI'D mo crenuanbHBIM MpeaMeTaM, BCTYNMHUTENIbHBIA Oan,
CHEUUATBHOCTH M BY3bl TOJTOTOBKH, YCJIOBHUS MPOXUBAHUS CTYACHTOB, MaTEpHaIbHOE
CTUMYJIMPOBAaHUE, BO3MOXKHOCTh MPOXOKICHUS MPAKTUKU Ha MPEINPUITUU, KapbepHBIM pOCT,
COLIMANILHBIC MPOTPAMMBI JUISI MOJOJBIX CHEIUATNCTOB, KOMIUIEKT JOKYMEHTOB W IITpadHbIC
CaHKIMM B CJIy4a€ HE BBINOJHEHHUS OJHOM M3 CTOPOH YCJIOBUU J0TrOBOpa T.A.. KenaTenabHO
MPOBEICHUE IKCKYPCUHM U BCTPEU CO CHEIUATUCTAMU MPEANPUITHS, KaK JJis IIKOJbHUKOB, TaK U
JUTSL UX POAUTENEH, C BO3MOKHBIMHU UHIMBUTyaIbHBIMU KOHCYJIbTAI[USIMHU.

Jlis mpoBeneHUsT MPaKTUYECKUX 3aHATUH OTBefeHOo Bcero 50% oT olmiero BpeMeHU
peanuzany MOAYNS, YTO JAaeT BO3MOXKHOCTh MOJYYHTh MpPEACTaBICHUS O (QYHKIMOHATIE
HEKOTOPBIX crenuaibHOoCcTed. Jlepumur BpeMeHU KOMICHCHpYETCsS Mpe3eHTaIueil (Macrep-
KJIACCOM) IIIKOJIbHUKOB, KOTOPBIE pa3paboTaiy CBOM ammapaT («KOCMHYECKas TEXHUKa») WU
MpPOTrpaMMHBINM TPOAYKT U MOTYT MPOJAEMOHCTPUPOBATh B PEXKUME PEATbHOTO BPEMEHU U
MoAXoAbl K pa3paboTKe, W COOCTBEHHO paboTy ammapata. A caMmoe TJaBHOE, YTO TaKue
BBICOKOTEXHOJIOTHYECKHE yCTPOKWCTBA BO3MOXKHO pa3paboTaTh yKe B IIKOJILHOM BO3pacTe, HO
py KBATU(PUIIMPOBAHHON TOMOIIM HACTABHUKOB-COTPYIHUKOB PEIIPUSITUH.

KomangoobpazoBanue MpOBOIUTCS Il ydacTUs B 00pa30BaTelNbHBIX IMPOEKTAX
Pockocmoca. OpraHuzalliOHHO-METOJUYECKOE COMPOBOXKJIEHUE KOMaHJA BEAYyT MeAaroru
MBOVJIO AIOLKO «l'anaktuka» 1. Kamyru, TexHH4eckoe — COTPYAHMKH HPEIIPUSITHI
¢bumman HITO um. C.A. JlaBoukuna 1. Kanyru, OOO «HUJIAKT JJOCAA®y». HanmpaBneHus
JESTENILHOCTH (YCIIOBHO CIIEIIMATBLHOCTH) B TIpoliecce padoThl koman: 3D-monenuposanue, 3D-
ne4yarb,  pPaAUOMOHTAX,  OJEKTPOHUKA,  OCHOBBI  PAJUOCBSI3M,  IPOrPaMMUPOBAHHE,
MPOEKTUPOBAHUE CUCTEM CIIACEHUS allapaToB.

Cpedcmesa: FKCKypCHs TI0 IPEANPUITHSIM, O€ce/lbl C HOCUTENIIMU Mpodeccuii, B TOM UuCIIe
C MOJIOABIMHU CIIEHUATMCTaMU U BETepaHaMHU OTpaciH, SKCKypcus B My3ell KocMoHaBTHKH
(moka3 00pa3IoB BHIMTYCKAEMON MPOAYKIIUU U JOCTHKEHUH KOCMHYECKOW OTpaciiv), HarJIsIHAs
JEMOHCTpalus paboyero Mecra CHeIHalicTa, MacTep-Kiacchl ¢ MPUMEHEHHEM 00OpYyI0BaHMUs,
pedraekcusi, mpe3eHTaIusl TOTOBBIX W3JIENHA IIKOJILHUKOB, YYaCTBYIOIIUX B 00pa30BaTEIbHBIX
npoekTax Pockocmoca, OykieTsl, (GUIBMBI U T.1I.

Monynsb 2. «IIpodeccruonanbHas npobda yriy0JIeHHOTO YPOBHSI»

Peanuzanus mnporpaMMbel B YaCTH IPOXOXAEHUS MPOOBI YriayOJIEHHOTO YpPOBHS
npeaycMarpuBaeT mpoBeAeHue Jeknuid mno npumeHeHutro CAIIP, xoHcTpyupoBaHus U
MOJICIUPOBAHMS 0OBEKTOB; PaIMOMOHTAXa, IPOTPAMMHUPOBAHHUSL.

OcHoBHas 4acTh BpeMeHU (Oosiee 2/3) OTBOAMTCS Ha MPAKTHYECKUE 3aHATHSA, ITOITOMY
BKJIKOYA€T B C66}I PA3JINYIHBIC TCXHOJIOTUU KPUTUYCCKOI'O MBIIIJICHUS, TCXHOJIOTUH, CBA3aHHBIC C
OOJIBIIION JTOJIEH CaMOCTOATENbHOW WHAWBUAYATbHOW ¢ TPYNIOBOH pabOTHl yJaluXxcs.
[IpakTudeckue 3aHATHS BKIIOYAIOT B ceOsl:

32



v Croco0 opraHM3aluu JeSTeTbHOCTH YUYEHHKOB B COCTaBe Mayiol rpymnmsl (3-5
YeJIO0BEK) MpPH HCIOJIB30BAaHUM: IMPOEKTHO-UCCIIEAOBATENBCKOM TEXHONIOTMH  OOyueHwus,
TEXHOJIOTUM MacTEpPCKUX, MOTPYKEHUs, CTyIUU U T.JI, UHAYLIUPYIOLIUX TOUCKOBBIM, TBOPUECKUN
XapakTep AEATeIbHOCTH YYEHUKOB,;

v IPOCKTHUPOBAHNE, KOHCTPYUPOBAHUE U HU3TOTOBJIEHUE OOBEKTOB MOJIEIUPOBAHUS
¢ npumenenuem CAIIP;

v NPUMEHEHHE PAa3IMYHBIX MIaT(GOpM IPOrpaMMUPOBAHUS JUTS pean3aliy 3aj1ay;

v MOATOTOBKY ammapara K IpoOHBIM UCIIBITAHUSIM;

v HHTepnpeTaumo HO.HY‘-ICHHBIX JAaHHBIX TGHGMeTpI/II/I Ha OCHOBE€ H3BCCTHBIX
(bU3UYECKUX TEOPUH Ha IIKOJIBHOM YPOBHE;

v MPOBEICHUE MPE3ECHTAIUOHHOM 3aIHTHI.

[IIxonbHUKN B IpoLEcce MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS, U3TOTOBJIECHUS 00y4YaroTCs
paboTe Ha UMEIOIIEMCSl BBICOKOTEXHOJIOTUYHOM 000PY/I0BaHHH.

BaxHo, 4ro paboTa CcO LIKOJbHUKAMHM BEAETCS M IeJaroraMd, M HAacTaBHUKAMU —
CHeUHATUCTaMH TPEANPUATHNA, KaK MPU MPOBEICHUM JIEKIUH U MAacTep-KJIaccoB, TaK U MpH
CaMOCTOSITENIbHOW paboTe KOMaH/bI.

Cpedcmea: obopynoBanue, sneMeHTHas 0aza, CAIIP, nucnbiTaTenbHbIE CTEHIbI, MAKETHBIE
IUIaThI JUIA IPOBEACHUS IPAKTUUECKUX PadoT, CBA3aHHBIX C MPOEKTUPOBAHUEM, U3TOTOBIEHUEM,
UCTIBITAHUSAMHU anmapaTta (CTapToBash YCTaHOBKA WJIM HWCHBITATENbHBIA CTEH[), IMPHEMHBIC
CTAHLIUU JJIS TIOJTy4EHUS] CUTHAJIOB CO CITYTHMKOB WJIM JUI ITpUEMa TEJIEMETPHH € JeHCTBYIOIUX
00pa3IoB paKeTHO-KOCMUYECKON TEXHUKHU U OCCITMIIOTHBIX JIETaTeIbHBIX alllapaToB.

VYrnybnenHass mnpodeccuoHanbHas TMpoda MOXKET Takke NPOBOIUTHCA B  (opme
HOrpy>KeHHUs! Ha 3 — 4 JHS C BBIE3/IOM B O3JI0POBHUTEJBHBIN Jarepb, OOIUM KOJIMYECTBOM 25
yacoB. B Tabmuie mpuBeeH mpuMEp Y4eOHOro MaTepualia IMOTPYKEHHUs IMpU pa3padoTKe
NEHCTBYIOIEH MOJEIM CIYTHHKAa W TIPEACTABICHO MPUMEPHOE BpeMs Ui NPOBEICHHS
JEKIMOHHBIX 3aHATHHA, MacTep-KjiaccoB. MacTep-Kiacchl AJisl yYaCTHUKOB MOT'YT IPOBOJUTHCS
napajjieibHO B COOTBETCTBUU C BBIOOPOM mpoduist paboTsl, HO cOOM0Aast KOMaHAHBIM COCTaB
IpU U3rOTOBJICHMM TOTOBOrO ammapata. B ciydyae HEBO3MOXKHOCTH HPOBEAEHUS JIETHBIX
UCTIBITAHUNA BO3MOXKHO CTEH/IOBBIC HCIIBITAaHUS C TepeAayeil TeleMEeTpuu IO KOMaHIHOU
pazuOIUHHH.

2.6. JAunakTuyeckue cpeacTna
Jis BemeHus o00pa3oOBaTENBHOrO Ipoliecca pa3padOTaH UIAKTUYECKHH MaTepuall,
BKJIFOUAIOIIHUI B ce0s:

v CBopHas Tabnuua TeM «UTo Hy>KHO 3HATh U3 (PU3UKN.

v CrpykTypa (QOpMHpOBaHHUS NaKeTa TEXHUYECKOM NOKYMEHTALlMd M IMPUMEPHI
OTMCaHMi (OMMCaHUe MPOCKTHOM Ui B OSICHUTEILHON 3aIHCKeE).

v Karanor npe3eHTalMOHHBIX JOKYMEHTOB IIPOCKTHBIX UACH.

v Karanor Tteopernueckux MarepuagoB: MaTEMAaTHUYECKOE MOJEIUPOBAHUE U
MH(POPMALIMOHHBIE TEXHOJOTHH B HAYYHBIX UCCIIEAOBAHUIX.

v Karanor texuuueckol NOKYMEHTalMU MO paboTe C JaTYMKAMU: aKCEIEPOMETP

JUHEHHBIX YCKOpEHHUI, GapoMeTp, TEPMOMETp, AATYMK BIIAXKHOCTH, NAaTYUK OCBEIICHHOCTH,
JaT4UK TOKa, TNpeoOpazoBaTeNd JIOTHYECKUX YpPOBHEH, NpeoOpazoBaTe HampsHKEHUH,
KOMMYTAaTOpPBbI U T.JI.

v Harnsgnsie nocoowus: NPUHLIUTTHATIEHBIC ANEKTPUUECKUE CXEMBI;
JIEMOHCTPAIMOHHBIE CTEH[bl C YCTAHOBJICHHBIMU JAaTYUKAMU JUI TOIMYYEHHUS TEIEMETPHUUECKUX
JTAHHBIX; BBICTABKA T'OTOBBIX allaparoB U T.[.

v Karanor tenemMeTpu4ecKkux JaHHBIX.
v Karanor npuMepHbIX GyHKIMOHATIBHBIX 33]]a4 KOCMUYECKUX alIaparoB.
v KoMIIEKTOM  IPUHLOMNUANBHBIX ~ CXEM, OJIEKTPOHHBIX  KOMIUICKTYIOIIHUX,

000pyoBaHue AJIs DIIEKTPOMOHTAXKA.
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v [Iporpammuoe obecneuenue: Blender 3D (3D-rpaduka), Komnac 3D (cucrema
TpexMepHoro MozenupoBanus), EasyEDA (BeO-opueHTHpOBaHHas cpela aBTOMAaTH3AIMH
MPOSKTUPOBAHUS DJIEKTPOHUKH, BKJIIOYAIOIIAs B ce0s PEAaKTOp NPHHIMITUATIBHBIX CXEM,
peIaKkTop TOMOJIOTMHM TEYaTHBIX CXeM, CHCTeMy ympaBieHus mnpoektamu), CST Microwave
Studio (mporpamma mpeHa3zHayeHa A OBICTPOTO W TOYHOTO YHUCICHHOTO MOJICITHPOBAHUS
BBICOKOYACTOTHBIX YCTPOMCTB (aHTEHH, (UIBTPOB, OTBETBUTENEH MOIIHOCTH, IUIAHAPHBIX
¥ MHOTOCIIOMHBIX CTpPYKTYp); oOnaunblii cepuc Tinkercad (u3rotoBnenuto 3D mopeneit,
MOJICIUPOBAHUE IIENEH M MPOrpaMMHUPOBaHUE MHKPOKOHTpOIUIEpoB cemeiictBa AVR); cpena
OpenRocket (MogenupoBaHue pakeThl M CUMYIIMLINY T0seTa); cpena DipTrace (mpoekTupoBaHue
U TPAacCUPOBKa MEeYaTHbBIX IJIaT) U T.J.

v Buneonexropuu (noarorosnenst HUNAD MI'Y), npe3eHTallMiOHHbBIE TOKYMEHTHI
JUIsL TIOATOTOBKM M Y4acTHUs KOMaHJ B oOpa3oBaTeIbHOM MpoekTe «Bo3mylrHo-uHx eHepHas
HIKOJIa», pa3MelleHHble B pazaenax: «O mpoekTey, «YueOHas 4acTh» Ha caiite «Bo3maynrHo-

WH)KEHEpHas 1Koy (peKuM IocTyma: https://roscansat.com).

2.7. IIpumepHasi nporpaMmma npopopueHTANMOHHON CMEeHbI
Bpems Coaepsxanue 1 GpopMbI OPraHu3aluu KommenTapun
AeSITeJIbHOCTH IIKOJbHUKOB U HACTABHUKA
1 1eHb NOrpysKeHust
10.00 — Jexyusa. «OCHOBBI TPOEKTHPOBAaHUS KOCMHUYEeCKUX | Jlist ympomieHust paboThl
10.45 annaparoB Ha npumepe CanSat»: 3Tanbl co3gaHus HaJl IPOEKTOM
amnmapara, TEXHHYECKasl TOKYMEHTalHUsl, ONpeaesieHue JKeNaTeIbHO UMETh
MUCCHM U JOIOJIHUTENbHBIX 337ad, IPOrHO3HMPOBaHUE KOHCTPYKTOp C
00pabOTKH pe3yIbTaTOB TEIEMETPHH. OCHOBHBIMH ILJIATAMH,
11.00- Camocmosmenvuas paboma 6 KOMawoe: MUCCHUS MIPUMEPHOI
12.30 arnmapara, OCHOBHbIE W JOMNOJIHUTEIbHBIE 3aJayu, APXUTEKTYPOH.
HejgeBas  anmaparypa, —u3ydeHue — TexHudeckoid | Heobxoaumo Hannuume
JIOKYMEHTAIMH K IIJIaTaM, JaT4YhKaM. rpaduyecKuX Mporpamm,
12.30- Macmep-xnaccoi: «IIpoekTHpoBaHNE U U3TOTOBJIECHUE 3D-npuHTEpOB,
14.00 CHCTEMBbI ~ CIIACEHHUS», «ApXHUTEKTypa ammapara. | HCIBITaTEIbHbIA CTEH]T
Ha3nauenue OCHOBHBIX 4acTEN U MEXAHU3MOBY. 1715 OTPaOOTKH CUCTEMBI
N3yuenue rpaguIecKux MpOorpaMm 3D- CIIaCEHUA
MozenupoBanus, 3D-meyarts. bromxer Macc
MUKOCITyTHHUKA.
N3yueHne ycTponCcTBa paKeThbl, MEXaHU3Ma OTACIICHUS
MUKOCITYTHUKA OT pakeTsl. VlcrbITaTeNnbHbIA CTEH IS
IIPOBEPKHU CUCTEMBI ciaceHusl. Pacuer napamrora.
15.00- Camocmosmenvhas paboma 6 Komanoe: pa3pabOTKa
16.30 3D-moxenu, 3D-medaTh  COCTaBHBIX  3JIEMEHTOB
APXUTEKTYpbl THUKOCHyTHUKA. [IpuMepHbId mpocyer
Macchl THKOCIYTHUKA, pa3paboTka. M3rorosnenue
cuctembl criaceHusa. OTpaboTka CUCTEMBI CIIAaCeHUs Ha
UCIIBITATEIbHOM ~ CTeHAe. HarypHble HCTIBITAaHUSA.
KoppekTrupoBKka cHCTEMBI CIACEHUSI.
2 1eHb NOTPYKeHHUsI
10.00- Jexyusa.  «CiyxeOHbIe CcUCTeMBI W moJie3Has | JKemareabHO MPOBOIUTH
10.45 Harpy3ka». OyHKIIMOHAIILHOE Ha3HAYEHHUE CITYKEOHBIX 3aHATUSA B OJHOU
CUCTEM U MOoJe3HOM Harpy3ku. lleneBas ammapatypa. ayIUTOPUH JJIA
Anroput™m paboThl TUKOCTYTHUKA. DYHKIIMOHATBHAS, OJIHOBPEMEHHOT'O
NPUHUUIINATIbHAS, JJIEKTPUYECKas CXEMBI anmnapara. PaauOMOHTAXa U
Pacuer 3HepronoTpedaeHus. OTJIAJIKU MIPOTPAMMBI

34




11.00- Macmep-knaccoi: «MOHTaX paguod’IEKTPOHHON YacTH
12.30 amnmapara, «IIporpammupoBanue 60pTOBOTO
KOMIUIEKCa  yOpaBlieHus  amnmapaTta».  MOHTax
IPEJICTaBICHHBIX IUIAT almapara, NporpaMMHpOBaHHE
anmapata. MaTepdeiichl moaKiItoueHus.

12.30- Camocmosmenvras paboma 6 xomanOoe: pa3paboTka
14.00; (GYHKIIMOHATBLHOM, MPUHIUIAAIBHON, 3JIEKTPUUYECKON
15.00- CXEM, CX€Ma pacopeleleHHus  yCTPOWCTB  Ha
16.30 MUKPOKOHTPOJJIEPE,  BBINOJHEHUE  PATUOMOHTaXa

OOpTOBOrO ~ KOMIUIEKCAa  YIpaBJICHUS  ammapara.
Hanucanue u oTiaka nporpaMMHBIX KOJIOB.

3 1eHb NOTPYKeHU s

10.00- Jlexyusa. «llepenaua tenemerpun». M3yuenue ocHoB | Ilpuem tenemerpun Ha
10.45 npueMa-fnepeaadyn paguocuruaia. M3ydeHne aHTeHHO- | CTAHIMIO0 OPraHUu3aTOpOB
¢unepHbIX ycTpoicTB. TecTHpoBaHHE NAIBHOCTH U
KauecTBa npuema. [IporHosmpoBaHme pe3ysbTaTOB
00pabOTKU TEIEMETPHH.

11.00- Camocmoamenvras paboma 8 KoMaHoe:
12.30; MeXaHu4ecKkasi cOopka ammapara, SKCIIepUMeHTalbHas
12.30- 0oTpaboTKa BKY. KoppektupoBka paboTsl
14.00 IIPOrpaMMHBIX alnroputmoB. IIpoBepka coOTBeTCTBUS
anmnapara TEXHUYECKUM TpeOOBaHUSAM,
KOPpPEKTHPOBKA.
15.00- Jlemnvlie ucneimanus. Ilomydenne wu  o0OpaboTka [IpoBonsaTcs Ha
17.00 JaHHBIX TeneMeTpuu. [IoaroroBka k 3alure NpoeKTa IIOJINTOHE, B CIIy4ae

OTCYTCTBHS
WCIIBITATEIbHBIN CTEH]T

4 1eHb NOTpyKeHUu st

10.00- 3awuma npoexmos.
14.00

Mamepuanvno-mexnuueckoe obecneuenue: na0OPAaTOPHM, CTAHOYHOE O0OOpPYIOBaHMUE,
CAIIP, Beixon B MHTEpHET, KOMIBIOTEpHOE 000PYIOBaHUE, MAsUIbHBIC CTAHIIUU, JJIEMEHTHAs
0aza u T.1.

[TonokUTENbHBIM  PE3YNbTATOM TMPOXOXKIEHUS IIKOJIbHUKAMHU TPOTPaMMbl  MOKHO

CYMTaThb, KAaK MHUHHUMYM — 3aMOTHBUPOBAHHBIC IIKOJIBHUKH, JKEJAKOIIAE IIOCTyNaTb B
TEXHUYECKHE BY3bl IO CIELUAIBHOCTSAM, BOCTPEOOBAaHHBIM B KOCMHUYECKOM OTpaciu, Kak
MakCUMyM — TOTOBBII JeHCTByIOIIMH o0Opasely «KOCMUYECKOW TEXHUKH» U IKeJaHHe

y4acTBOBaTh B KOHKYPCAaX TEXHUYECKOW HANpaBICHHOCTU C BO3MOXKHOCTBIO PEalIbHBIX CTapTOB,
/1€ IEMOHCTPHPYIOTCS SKCIUTYaTallHOHHBIC XapaKTePUCTUKU OOHEKTOB.

3. Cnucok JuTepaTypbl
Jlasi neparora

1. CanSat B Poccuu / B koHTakTe. [DneKkTpoHHBIH pecypc] — O0paboTka SKCIIEpUMEHTATbHBIX
naHHbIX. JIekmusa Ne6. A.B. Boromonos; HUMA® um. [].B. Ckobenbipina MI'Y um. M.B.
JlomonocoBa. Pexxum gocrymna:
https://vk.com/doc26908573 4475673297?hash=4fe2160593755f8e70&dl=fed4561663cbd8e
cbl.
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11.

INFOTABLES.RU CrpaBounbie Tabmumpbl [DnekTpoHHbIH pecypc] — CrannmaptHas
atMocdepa mapaMeTpsl — JaBJEHUE, IUIOTHOCTb, TeMIIEparypa, YCKOpeHHe (Tabnmia).
Pexxum noctymna: http://infotables.ru/fizika/338-standartnaya-atmosfera-parametry.

Kia-Soft. Paxersr. IIpoexkt PK-2 Cucremsr cmnacenus. Cuctema CIIaceHHS paKeThl
«®enukey». Pexxum nocryna: http://kia-soft.narod.ru/interests/rockets/rk2/safety/safety.htm.

Roscansat. BoznymHo-uHXeHepHass 1IKoja [DiekTpoHHbIl pecypc] — Ilomoxkenue
yemnuoHata. Pexxum  gocryma:  http://roscansat.com/uchastnikam/polozhenie/  //
JoxymeHTanus // Pexum JOCTyTa: http://roscansat.com/tehnicheskaya-

dokumentatsiya/regulyarnaya-liga/.

Accomnpanusi  MHXEHEpHOro  oOpaszoBanmsi Poccum.  [DnekTpoHHBIA  pecypc] —
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