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1. HOSICHUTEJIBHAS 3ATINCKA

HononuurensHas obumeobpazoBarenbhas OOLIEPa3BUBAIONIAS TIPOrPaMMa
«IlpuknanHas KOCMOHAaBTHKAa 3» (Janee - mporpaMma) HMeEET TeXHUUYECKYIO
HalPaBICHHOCTb, TPOABUHYTHI YPOBEHb CIOXHOCTH W OPHUEHTHPOBaHA Ha
obyuaromruxcs 14-17 ner.

1.1. AKTYAJIbBHOCTb

AKTyabHOCTB W HEOOXOMMMOCTb JAHHOM IIPOrpaMMbI TPOAMKTOBAHA IIPEIKIE
BCEr0 roCyIapCTBEHHBIM 3alIPOCOM Ha KBaIM(HUIIMPOBAHHBIC MHKEHEPHBIE KAAPHI.
C pa3BuTHEM KOCMOHABTHKHA M YBEJIMYEHHEM JOJNH YaCTHOH KOCMOHABTHKH B
Poccuu 1 Bo BceM MUpe BO3HUK Je(ULAT MHKEHEPOB B TAHHOH 06NIACTH.

IIporpamma npo¢opueHTHpOBaHa U IIpeAronaraeT 3/4 4acoB NPaKTHUKH Ha
paspaboTKy COOGCTBEHHOIO IIPOEKTAa ¥ HAa pEIeHHe KOHTEKCTHBIX 3aaHmii
MEXIIPEIMETHOTO COLCPIKAHHUS, OTPAXKAIOLIUX pealbHble XU3HEHHBIE CHUTYallWH,
CcBsi3aHHBIE C Oymylned mpodeccueil, 4TO MOBBILAET MOTHBALMIO K OOYUEHHUIO U
NPUOOPETEHHI0  COOTBETCTBYIOIIMX  KOMIETEHIWH. IlporpaMma  O3BOJISIET
00y4aromUMCs CaMOCTOSTENbHO BBIOpATh aKTyalbHYI0 HpOOIEeMHYIO 00nacTb H
CO37aTh IIPOEKT, KOHEYHBIM pE3yNbTaT KOTOPOro OyleT NpeacTaBiiaTh coOoi
MOJTHOLIEHHYIO0 MHXKEHEPHYIO Pa3paboTKy B 00JIaCTH KOCMHYECKUX TEXHOMOTUH.

OmnuceisacMas 0Opa3zoBarelibHas MPOrpaMMa HHTEPECHA TEM, 9TO COBMEIaeT
B cebc HECKONBKO BaXHBIX HAIMpABJICHHUM, OJHOBPEMEHHO HEOOXONMMBIX IS
pa3paboTKH KOCMUYECKHX NIPOCKTOB, & UMEHHO: (PU3UKO-MATEMATHIECKIE OCHOBEI
KOCMOHABTHKHM, 3D-MozmenupoBaHue M IPOTOTHUIHPOBAHUE, MPOrPAMMHUPOBAHUE,
IpOrpaMMUPOBAaHNE YCTPOMCTB, OCHOBBI DJJEKTPOTEXHUKH M PAIMOTEXHHKH,
IIPOEKTUPOBAaHUE KOCMUYECKHX aIlllapaTtoB H T.[.

1.2. TIEAATOI'MYECKAS HEJTECOOBPASHOCTD

Hannas [IporpamMma BKIIro4aeT B ce0s OIpeNENeHHBIN KPyT 3HAHUM U3 Ceph
KOCMOHABTHKM: [[BIDKEHME U yCTPOICTBO pakeT. MexaHuKa Tell TEPEMEHHO MacChl.
VrnyonenHoe usydenue Kypca acrpoHomud, MIC3 U yclnoBUs BBIBEJECHHS MX HA

opobury. IlocpenctBam paborei B mnporpamme Orbiter2016 ymy6nsercs



IIPENCTABIEHAUE O KOCMHUYECKOM IPOCTPAHCTBE M YIPABIECHUHM KOCMUYECKHAMHU
anmnaparamu. Pabora B mporpamme OpenRocket mosBonsieT mpoeKTHpOBaTh MONET
MOJZI€JIA 110 3aJaHHBIM XapaKTEPHUCTUKAM JIBUTaTellsd, MacChl MOAENH M IIOJE3HOIN
Harpy3ku. Habopsl konkTpykTopoB Op6ukpadr u Introsat COBEpIICHCTBYIOT HABBIK
NPOCKTUPOBAHMUSA M IPOrPaMMHPOBAHUA CITyTHHKOBBIX chcTeM. OOGydaromuecs

aKTHUBHO MCTIOJIB3YIOT TporpaMmmy KOMITAC-3D v18.1 ans mogenuposanus.

BkiroyeHHe B mporpaMMy 3J€MEHTOB TEXHHYECKOIO MozxennpoﬁaHI/m u
KOHCTPYUPOBaHUA JaET BO3MOXHOCTH H3Y4aTh KOCMOC, PaKETOCTPOEHHE U
PaZMO3IEKTPOHUKY M0 CPECTBAM IPAaKTHYECKOH MAesTensHoCTd. IlomydeHHbIe
TCOPETUYECKUE  3HAHMSI, HABHIKA MOIEIMPOBAHMA W  KOHCTPYHPOBAHHS,
o0ydJaroliecs: IPUMEHSIOT B XOZie pabOThI HaJ POEKTaMH, KOTOPBIE bopmupyror

OIIBIT CAMOCTOSATEIILHOM yqe6HO-H03HaBaTeHLHOﬁ ACATCIIBHOCTH.

PesynbraTuBHOCTE paboOTEl MPOTPaMMBbI BHIPEXKAETCA B aKTHMBHOM YHaCTHH
00y4aroIMXcs B BRICTABKAX TEXHUYECKOTO TROPIECTBA U OMMMITHAIAX.

JlanHast obpasoBarenbHas IIPOrpaMMa IIOMOT@eT B PELICHHH CIEAYIOIIHX
aKTyaJIbHBIX 3a]1a4:
1. [OKa3aTh MECTO K pPOJIb KOCMHMYECKMX TEXHOJNOTHH B CTIPyKType
COBPEMEHHBIX PO ECCHIA;
2. copMupOBaTh HABBIK MPOEKTHOM ESITETFHOCTH,
3. peanu30BaTh AUArHOCTUYECKYIO QYHKIHIO, ITO3BOJISIONIYI0 HAOIIONECHUSMY,
TECTaMH, MHTEPBBIOMPOBAHHEM U JPYIMMH CHOCO0aMHU OIpeAeNsTh IUHAMUKY
Pa3BUTHUS UHAUBUYATBHOCTH U JTUYHOCTH,
4. 3aWHTEpeCOBaTh  OOy4aIOUMXCS  IPOEKTHPOBAHMEM  JKU3HEHHBIX U
Npo¢eCCHOHANBHBIX IIITAHOB, 0COOEHHOCTAMHE OymyIeit mpodeccHH, BO3MOXHBIME
IMyTSMU TOCTHXXEHHUS BEICOKOM IIPO(eCCHOHATBHOMN KBATH(PHKALUH.

1.3. LIEJIb

Ilens  mporpammel  sBisfercs  (GOpPMHpOBaHME y  OOYYAIOMIHXCS

TEXHOJIOTMYECKOH I'PAMOTHOCTH ¥ 3aKpEMJICHHE HABBIKOB [0 KOHCTPYHPOBAHMIO

KOCMHYCCKHUX alllIapaTOB ¥ UHXKCHEPHOMY KOHCTPYHMPOBaHUIO HA IMpUMEPE CO3TaHMA



IIPOEKTA.

IIporpamma  cmocoGcTBYeT — (QOPMHUPOBAHMIO — HAYYHO-0O0OCHOBAHHOTO
Ipe/icTaBlIeHus 00 OKpyXalollleM MHpPE, 3HAKOMMT C 33JadaMi ¥ BO3MOXHOCTSIMHU

KOCMHYECKOM ACATCIIPHOCTH YEJIOBEKA.

1.4 3AJTAUN
] IOBBICUTh YPOBCHb 3HAHUM OOydYaroIUxcs B 0OJ4aCTH a’pONUHAMUKH U
GannucTrky, HebeCHOM MexaHHKU ocpencTsam paboTs! B mporpamme Orbiter2016:
° TIO3HAaKOMHUTb C OCHOBHBIMH NPHHIUIAMM HalUCAHUS YIPABIAIOMUX U
AMArHOCTHPYIOIIUX MPOTPaMM € IIOMOIIBIO PadOTHI ¢ KOHCTPYKTOpOM Introsat.
L COBEPIICHCTBOBATh HABHIK IIPOEKTHPOBAHUS U KOHCTPYHUPOBAHHUS CHCTEMEI
CIIaCEHUS ¥ CUCTEMBI paszielieHus pakeTsl B mporpamme KOMITAC-3D.
] Pa3BUTh HAaBBIKH DPa3pabOTKM UM peamu3aliid IPOEKTOB II0 TEeMaTHKe
«KocMoHaBTHKa» UK B ONU3KON ISl KOCMOHABTHKY cdepe JesTeNbHOCTH.
® Pa3BUTh  yMEHHE TIOMCKA M  pa3pabOTKM  BapUaHTOB  peEIlEHHUi

paccMarpuBaeMoi IpoOIeMEI.

® IIOATOTOBHUTE K KOHKypCaM H TEMarTH4Y€CKUM OJIUMIIMagaM IIO HpI/IKJ'IaI[HOI\/'I
KOCMOHABTHKH,
® BOCIINTAaThb 6epe>1<H0e OTHOIIICHHE K pe3yinbTaraM CBOCH ACATCIIBHOCTH,

ACATEIBbHOCTH APYTHX.
® Pa3BUTh HAaBBIKK COTPYOTHHYCCTBA: pa60Ta B KOJIJIEKTUBC, B KOMaHIeE, MaJIoN

rpymre (B ape).

1.4.  OTIIMUYUTEJIBHBIE OCOBEHHOCTHU ITPOI' PAMMEBI
Jlannas mporpamma pa3paboTaHa B COOTBETCTBMH C HOPMATHBHO-
IIPABOBBLIMU aKTaMH B OOJIACTH 00pa30BaHus:
®enepaneubeiM 3aK0HOM 0T 29.12.2012 Ne 273-03 «O6 00pa3oBaHuH B
Poccuiickoit ®enepanuny;
Vkazom lIpesunenra Poccuiickoii ®@enepainuu «O HalMOHAIBHBIX LEIAX

passutus Poccuiickoit @epepannn Ha iepuos g0 2030 roga;



Konuenuuei pasBuUTHS IONOJIHUTEIHHOIO oOpazoBanus 10 2030 roma
(yTBepxaeHa pacropsokenunem [Ipasurtensctsa PO ot 31.03.2022 Ne 678-p);
Crparerueit passutus BocnuTaHus B Poccuiickoi Qenepanuu Ha nepron no 2025
roga (yTBepXxaeHa pacnopsbkenueM IIpaBurenbcrBa Poccuiickoit ®eneparuu ot
29.05.2015 Ne 996-p);

IInanom mepompusTuii 1o peanmsamuu B 2021 - 2025 romax Crpareruu
pasBuTHA BocnuTaHus B Poccuiickoii ®enepanun Ha mepuox go 2025 roaa
(yrBepxmen pacnopsxennem Ilpasutenscta Poccuiickoit ®emepaumd  oT
12.11.2020 Ne 2945-p);

IIpukaszom Munucrepctsa o6pasoBanus u Hayku Pocculickoit ®eneparmu ot
23.08.2017 Ne 816 «O6 yrBepxaenuyn Ilopsaka NpUMeHEHHs OpraHH3ALHAMY,
OCYILIECTBISIOIMMH 00pa30BaTeIbHYI0 AESATeIbHOCTD, JIEKTPOHHOIO OGydYeHHS,
JVCTaHIMOHHBIX o0pa3oBareIbHBIX TEXHOJIOTUI pu peanuzanuu
00pa3oBaTENBHBIX TPOTPAMM);

Ipukaszom Munucrepcrsa npocsemenus Poccun ot 09.11.2018 Ne 196 «O6
yrBepkAeHud Ilopsnaxa opraHusaliM ¥ OCYyIIECTBIEHHS 0Opa3oBaTeILHON
AEATEIIBHOCTH IO AOTIOHUTENLHEIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam;

Ilpukazom MunucrepctBa npocsemienus P® or 03.09.2019 Ne 467 «O6
yTBepxaAeHun  lLleneBod  Monenu — pa3BUTHS ~ PETMOHANBHBIX  CHCTEM
JIOTIOJIHUTENBHOIO 00pa30BaHMS IETENN; |

Ilprkasom Munucrepcta Ilpocsemenus Poccuiickoit ®enmepanuu ot
30.09.2020 Ne 533 «O BHeceHHM W3MEHEHUM B MOPSAOK OPraHM3aLUM U
OCYLIECTBICHUS  00pa30BaTeNbHOW  JEATENBHOCTH 10  JONOMHHUTEIBHBIM
0011e00pa3oBaTeNbHEIM IPOrpaMMaM, yTBEP)KAEHHBIM MpuKazoM MUHMCTEpPCTBA
IIpocsemenus Poccuiickoit @enepanuu ot 09.11.2018 Ne 196x;

[locranosnenneM [aBHOrO rocynapCTBEHHOTO CaHMTapHOTroO Bpada P® ot
28.09.2020 Ne 28 «O6 yrBepxnenuu CII 2.4.3648-20 «CanurapHo-
3MHUAEMUOIOTUYECKHE TPeOOBaHUS K OpraHu3aldsaM BOCIHTAHHMS M OOydeHus,
OT/BIXa ¥ O3I0POBJICHUS JIETEH U MOJIOIEKI;

ITucemom MunucrepcrBa obpasoBanus u Hayku P® ot 18.11.2015 Ne 09-



3242 «O nanpasnenun undopmanum» (¢ «MeTogudecKuMH PEKOMEHIAIUSIMHU 110
IIPOCKTUPOBAHHIO JIOTIOHUTENBHBIX OOIUEPa3BUBAIOIINX POrPaMM  (BKIFOYas
Pa3sHOYPOBHEBLIE POTPAMMEI ).

IlporpaMma Ha OCHOBE pealbHOM NpPaKTHYECKOH NeSTENBHOCTH NadT
BO3MOXXHOCTB'  OOy4aloMMcsl  IIOYyBCTBOBATH ce0s B poiw HUHXEHepa-
IIPOEKTUPOBIIKMKA KOCMHUYECKHX aIlllapaToB U CUCTEM.

IIporpaMma mpenmonaraeT mocie O3HAKOMIEHHS C TEOPETHHYECKOH 6a3oi
COBPEMEHHOM KOCMOHABTHKHM U €€ TeXHHYECKMMM CPEJCTBAMH OO0f3aTebHBIH
BBIOOp COOCTBEHHOTO YHUKAIBHOTO NIPOEKTA NS KAXKIOH MHKpPOTPyNIsI (2-6 4eir.)
1 IIOJHONEHHYIO €r0 pealus3alllio Mo PyKOBOACTBOM Kyparopa. IIpu 3ToM BCO
paboTy, OT MOCTAHOBKM TEXHMYECKOTO 3aIaHUs Ha Pa3paboTKy A0 M3TOTOBJICHHS

NpoOAYKTa 06y‘-IaIOIIII/IeCSI BBIITOJTHAIOT CAMOCTOATEIBHO.

1.5.  TPEBOBAHUVI K OBYUAIOIINMCSI
IIporpamma anpecoBana mogpoctkam 14-17 set, mpomeamum o6ydeHHe 110
JAOOII «Ilpuknannas KOCMOHABTHKa 2» M cOOece/lOBaHHE, HAIpPAaBIEHHOE HA
BBIAB/ICHUE UX WHAWBUIYAIBHOCTH, CKIOHHOCTU K BBIOPAHHON AEATEIHHOCTH H
YPOBHS IIOATOTOBIEHHOCTH.
Habop obywaromuxcst Ha IIporpaMmy OCYIECTBISIETCS B COOTBETCTBHH C
IIpaBuiamu npremMa u OTYHCIECHHS OOYyYalONIMXCs aBTOHOMHOK HEKOMMEpYeCKoi

opranusanu «KpacHospcKkuii JeTckuit TexHonapk «KBaHTOpHyM».

1.6. ®OPMbI I PEXXUM 3AHSATHI

Cpoxk peanusaiuu nporpaMmmsl — 1 rox B o6seme 144 gaca.

PexxuM 3amstuil — 2 pa3a B Hememo 1o 2 akKaJeMHUYECKHX daca C
00sI3aTeNIbHBIM TIEPEPBIBOM.

B KoOHIle MepBOro Moayrofmsi MPOBONUTCS NPEA3AlMTa MU IpoekTa (2
4aca), B KOHLE rofia IPOXOIHT UTOTOBas 3allUTa IpoeKTa (2 gaca).

DopMBI 3aHATHH: JIEKIMH, CEMUHAPHI, paboTa Ha/l IPOEKTOM, SKCKYPCHH.

Ilpu nipoBenenyH 3aHATHH TPaIUIIUOHHO UCTIOIB3YIOTCS TP (POPMEI pabOTHI:

° dbpoHTaTBHAS



S WHIVBUyaJlbHAS

L ACMOHCTpPaMOHHAas

1.7. OXKUJAEMBIE PE3VIILTATEI M1 CIIOCOBBI UX [TPOBEPKU

OcobGeHHOCTBIO TIporpamMMbl  SBISETCS TO, YTO OHA HalpaBleHa Ha
GopMHpOBaHHUe U pa3BUTUE 3HAHUIT ¥ HABHIKOB IIPOCKTUPOBAHHMSL, MOJICTTUPOBAHIS
1 HHXXEHEPHOTO aHaju3a.

B paMKaXx IIporpaMMBel pa3BUBAIOTCS CJIICAYIOUIMEC KOMIICTEHITUM

[ ¢opmMupoOBanKe 3HAHUS O NPOEKTHON AEATENTBHOCTH ¥ JKU3HEHHOM ITHKIIE
IIPOEKTA.
® YIIyOneHHble 3HAHUA B clepe yNpaBIeHHS IIPOEKTOM. 3HAKOMCTBO C

IIPOrpaMMaMU BeICHUS NIPOEKTaAMH.

e HaBBIK QopMynupoBaHus 3axad mo SMART.

® CIIOCOOHOCTB OLIEHHMBATH 00BEM HEOOXOMUMEIX, HMEIOLIHXCS W HEOCTAROIIIX
pecypcoB.

® 6a3zoBbie 3Hanus SWOT aHanuza win TogoOHBIX METOAUK I ONpeesIeHHS
PHUCKOB.

B pamxax mporpammel  QopMmupyloTCd U Pa3BUBAIOTCS  CIIEOYIOIIUE
npodeccHOHaNbHEIE 3HAHUS:

1. pacdeT M U3TOTOBIEHHE [ApalllloTa, pa3paboTKa CHCTEMBI CITACeHUs |
CHCTEMBI BBIBE[ICHUE TOJIE3HOWM HArpy3KH IS MOZIENH PAKET

2. IIPOEKTHPOBAHKE JNEKTPUYECKHX CUCTEM, CXEMBI YCTPOMCTBA.

3. YIIyOneHHbIE 3HAHHA SJIEMEHTHOM 0asbl SIEKTPOHHOTO B3aUMOJEHCTBHS
Y3JI0B PaJIMO3JIEKTPOHHEBIX YCTPOKICTB.

HaBrbiku:

4, YIIyONEHHBIE HaBBHIKM B Cpele TBEPAOTEIHHOTO MOJEIUPOBAaHUS B
nporpamme KOMITAC-3D.

5. pacIIMpeHHbIe HABBIKK MOHTaXa U COOpKH 000pyIOBaHHMS.

6. MIPOABUHYTEIA YPOBEHD AMKHU 3JIEKTPOHHBIX CXEM.

7. yIIyO/eHHBIH HABBIK IPOrPaMMHPOBAHKs CUCTEM HAHOCIYTHHKA Introsat Ha



a3bike Python.

8. yDiryOJieHHBIE HABBIKU cOOpa SIIEKTPUUECKHX CHCTEM,
9. YIIyOleHHbIe HABBIKA MOMCKAa MH(OPMALMH, JUTEPATyphl B JOCTOBEPHBIX
UCTOYHHUKAX.

1.8. ®OPMBI ITOABEJAEHMSI UTOI'OB OCBOEHN S ITPOT PAMMBI
Texymmii KOHTPOJIE OCBOEHHS NPOrPaMMBI IIPOBOTHUTCSA BO BPEMS 3aHSITHI
IIPH IIOMOIIY OIIPOCOB U TECTHPOBAHHS.
IIpomesxyTouHas aTTecTalys OCYIIECTBISIETCS 1 pa3 B rof B GopMe 3aIuTa
UJIEH IPOEKTa.
AtTecTauus 110 HTOraM OCBOCHMS IPOrPaMMBEI IIPOBOAUTCS B GOPME 3aIUThL
00y4aroIMMuCs COOCTBEHHOTO UTOTOBOTO IIPOEKTA.

Kpurepuu onenku npoexra B Ipunoxenun 1.



2. YYEBHO-TEMATUYECKHAM IIJIAH

Ne Ha3panue pazgena, moay.ist KonngecTBo akagemuaeckuii ®opma
n/n 4acoB KOHTPOJIsI
BCero TEOPHH | MPAKTHKA
L. Cobmonenne upasun  TB 2 2 TectupoBanue
CaHHUTAPHO-TUTMEHHYECKNX  HOPM
opu pabore c
3IIEKTPOOOOpyIOBaHKEM H y4eGHO-
METOIUYECKUMH MaTepHaIaMu
2 JBIxeHue paker 14 8 6
3. HckyccTBeHHbIE CIIYTHHKY 3eMITH 12 4 8
4. Ilonesnas Harpyska. 12 4 3
ITporpammupoBanue
Se IIpobnembr COBPEMEHHOI 10 4 6
KOCMOHAaBTHKH
6. Hayunoe " IPaKTUYECKOE 10 6 4
HCIIONB30BaHNE KOCMOHABTUKH
7. IlepcneKTHRBI KOCMOHABTHKHI 4 4
8. IIpomexxyTounas arTecTar(us. 5 ) 3ammTa  uaed
[IpOeKTa
9. PaGora wHag  wHAMBUAYaIBHOM 76 76
IIPOEKTOM
10. | ATTectamus 10 HTOraM OCBOCHHS 5 2 3amura
HpOTrpaMMBbI IIPOEKTA.
ATOI'O 144 32 112




3. COAEP) KAHUE ITPOI'PAMMBI

Pasgen 1. Cobuarogenne npaBui TeXHHKH (Ge30NaCHOCTH H CAHUTAPHO-
THTHEHUYeCKMX HOPM @pH palore ¢ 3/1eKTPoo0OpyIoBaHMEM H Yy4eGHO-
METOAMYECKMMH MaTepuagamu (2 yaca).

Iran 1. Obume npaputa 6€30MaCHOCTA B 06Pa30BATENBHOM YUPEXKIEHAN U
paboTHI ¢ 000pyIOBAHHEM.

Teopusi: OcHOBBI TeXHHMKM 6€30IaCHOCTH MpH paboTe ¢ 3J1eKTpI/IquKHMﬁ
npubopamu. Texuuka OGesomacHocTH mnpu pabore B naGopatopun. OGume
NOJIOXKEHUSI TEXHUKM Oe30NacHOCTH IpU paboTe ¢ PaKETHBIMM JBUrATEJISIM.

Texnuka Ge3onacHOCTH IpH paboTe ¢ 1aGOPaTOPHEIMK YCTAHOBKAMH.

TpaxTuka: TectupoBanue 1o TeMe “TexHuka Ge30macHOCTH .

Paznen 2. /IBuikenHe paker.

Ortan 1. PeakTuBHOe IBIDKeHHE. MexaHuKa IepeMeHHO MacChL.

Teopus: Ilpunnun geficTBus paket, dopmyna [{uonkosckoro. Mexauuka Tei
IIEPEMEHHOM  MacChl, YHCJIOBHIE  XapaKTEPUCTHKM  ONHOCTYIEHYATBIX U
MHOIOCTYIIEHYaThIX PaKeT.

Otan 2. @u3nyecKue 3aKOHbI ABUKEHUS PAKeT.

Teopwst: LlentpansHoe moJN€ TATOTEHMs, I'PABHTAIMOHHBIE IIapaMETPHI
HEOECHBIX Tel. 3aKOH COXPAHEHHs SHEPIUM B IIEHTPAIBLHOM IIOJN€ TATOTEHHS,
CKOPOCTh OCBOOOXAEHMA. 3aKOH COXPAHEHUS MOMEHTAa HMITYIhCA M 3aKOHBI
Kermutepa. ®opme1 0pOUT B 3aBHCHMOCTH OT HAa4aIbHBIX yCIIOBHH U chepa feitcTaus.
JBrwkeHve pakeTsl mox JedcTBueM cuibl Tsard. CucreMa CrnaceHHs PaKeThl.
Pacuér u u3roropneHue napariora.

Ipakruka: Pabora B mporpamme OpenRocket, npoekTHpoBaHKe ¥ CUMYIISIHS
nonéra. Co3naHWe KOMILIEKTYIOUIUX JeTaneil pakeT ¢  (QU3MYECKAMHU
XapaKTepUCTUKaMu. PacyeT 1 H3roToBNEHNE MapalloTa /st MOLEIN PAKETH.

Pasned 3. UckyceTBeHHbIe cnyTHHKH 3emun. (12 yacoB)

Ortan 1. Tunsr opout UC3.

Teopus: Op6uter UC3, ycnosus BeiBenenus VIC3 Ha OpOUTY U MX JABMKEHHE

OTHOCUTECIIbHO IIOBCPXHOCTH 3emiu. OI[HOI/IMHyJ'H)CHBIe H JABYXHUMIIYJIIbCHBIC



opOuTainbHble Manespsl MC3. Conmkenue u ctoikoBka MC3, criyck ¢ OpOUTEL.

Ilpakruka: Pabora B mporpamme-cumymstop Orbiter 2016, BbImonHEHME
cOonmkenus u cTolkoBKH KA. CreikoBka ¢ MKC. BbImonHeHHE MeXITaHETHODO
nepenéra. BeimonHenwe mnpaktudeckux 3aganuii m3 ORBITER Space Flight
Simulator ctp. 33 - 45.

Pasjes 4. Ilonesnas narpyska. IIporpamvuposanne. (12 uacos)

Oran 1. Arduino

Teopusi: OcHoBa s3b1ka porpammupoBanmst MORyis Arduino. KonTpommeps!
Arduino. Cucrema muTaHuMs M TaMATh. Bxoabl u Bbixomsl. CHcTema OTIENEHUS
ITOJIE3HOM HaTpPy3KHU.

IIpaxtuka: IlporpaMmupoBaHiHe GOPTOBOIO KOMIBIOTEPA KOHCTPYKTOPA

“CytHuxoctpoenue” ctp. 28-31.

Pa3aen S. IlpoGsiembl coBpemenHoii kocMoHaBTHKH. (10 yacoB).

Oran 1. AHanu3 nmpo6eM KOCMOHABTHKY

Teopus: Mereoputnass u  pamgumanuonHas  omacHoctH. Cucrema
KHU3HeoOecIedeHns KOCMIYECKUX Kopalneil. BiusiHue neperpy3ok 1 HEBECOMOCTH
Ha OpraHusM. JKU3HEeHHBIH UK [TPOEKTa.

Ilpaktuka: PaspaGoTka TPOEKTHBIX pelleHuil MOpoGneM COBpeMEeHHOM
KOCMOHABTHKY Ha OCHOBE KU3HEHHOTO IIMKJIA IIPOEKTA.

Paznes 6. Hayunoe u npakTuieckoe HCNOIb30BaHHE KOCMOHABTHKH. (10
4acoB)

Oran 1. [IpuMeHeHre KOCMUYECKUX TEXHOJIOTHHA.

Teopus: Yenexu u nposansr Poccunt 1 CCCP B M3yYeHHH M MCIONB30BAHUU
xocMmoca. I'eonesndeckue u HIaBI/IFaHI/IOHHBIe CIIyTHUKU U yCTaHaBIMBacMas Ha HUX
ammaparypa. Kocmudeckoe mnpaBo. Dxonormueckue mnpobiemsl. Hcrons3oBanue
KOCMHYECKHX CUCTEM JUIsl pEIIeHUS JaHHBIX MPOOIEM. |

IIpaxTrka: Pabora ¢ moxynem GY-91. Vamepenue nasnenus. Onpeznenenue
YPOBHS YITIEKHCIIOTO T'a3a B arMocdepe MomyneM Jardika OOHApYKeHUs JUOKCUIa

ymepoga CCS811 CO2 eCO2 TVOC, omnpenenenne KauecTBa Bo3ayxa. PaGora c



ra30aHaJIN3aTOPOM.

Pa3neun 7. [lepcnekTnBbl KOcMOHaBTHKH. (4 uaca)

Oran 1. MupoBBIe KOCMHUYECKUE TIPOTPAMMBI.

Teopus: [lansrelimee u3ydenue u ocBoeHHe Tesm CONHEUHOM CHCTEMBL.
Mexs3pesniple nonérel. TpeGoBaHWs /s NMIOTHPYEMBIX MEKILTAHETHBIX
nyTemecTBuil. JlyHHas mporpamma.

Pasnen 8. Ilpome:xyTounas arrecranus (2 uaca).

Oran 1. 3amura uaen NpoeKTa, NPOBEICHIE aHANN3A Oynyiueii paGoTsl Haf
IIPOCKTOM. BEIsBIIEHHE HETOCTATKOB IIPOEKTA.

Paznen 9. Pabora HaJ HHAMBHAYAILHBIM IPOEKTOM. (76 4acoB)

Orar 1. IToctaHoBKa 1poGIeMsl.

Teopust: OCHOBBI MPOEKTHOH JAEATENBHOCTH, MOTHMBALMS HA KOMAaHIHYIO
pabory.

Ilpakruka: Ilorpyxenue B mpoGremMHy©0 o6nacTh u  (opManM3anus
KOHKPETHOM IPOOIEMBI UM aKTyalbHOU KOHKYPCHOM 3a/1a4H.

Oran 2. KoHuenTyanbHbIH.

Teopus: OcHoBel TexHoMOrHH SMART.

IMpaxrtuka: [lenenonaranue, GopMupoBaHre KOHIEIIMHA PEIISHES.

Oran 3. ITnanuposanue.

Teopusi: OcroBbI poboTs! 10 Texuonoruu SCRUM. '

Ilpakruka: Cosnanue CHCTEMBI KOHTPOJs (BHYTPEHHETO W BHELIHETO) Haj
IIPOEKTOM.

Ortan 4. AHanuTAYeCKas 4acTh.

[lpakTuka: AHaIM3 CyIIECTBYIOLIMX pEUIEHWH B paccMaTpuUBaeMoii
npobieMHo# ob6nacTh, GopMUPOBaHUE OIPaHUUYEHUI TIPOEKTA.

Otan 5. Texnuyeckas U TEXHOIOrH4ecKasi mpopaboTKa.

IlpaxTrika: OCKU3HBIM IIPOEKT, TEXHHUYECKHI MPOEKT, pabouuii IpPOEKT,
TEXHOJIOTMYECKasd ITOArOTOBKA, H3rOTOBJIEHHE, cOOpKa, OmIagka, 3KCIEpTH3a,
OlEeHKa 3 GEKTUBHOCTH, ONITUMHU3AIIMSI OOBEKTOB U [IPOIIECCOB.

Oran 6. TectupoBanue.



HpaKTI/IKaZ TCCTHpOBaHI/Ie B DPEAIIBHBIX YCIIOBUSAX, IOCTUPOBKA, BHCUIHAA

HC3aBHUCHMas OLI€HKA.

Paspes 10. ATTectanus mo HToraM 0CBoeHHsl IPOrpaMMbl. (2 Yyaca)

Oran 1. 3amuTa npoekra.



4. UnpopmanuoHHo-MeTOANYecKOe o0ecredyeHe H MAaTepPHAIbHO-TEXHUYECKOe OCHALIEHHE JONOJHUTEIbHOI
o0ueo0dpa3zoBaTenbHOI 001Iepa3BuBalomeii nporpammbl «llpukiaagHas kocMoHaBTHKA 3»

No Haspanne ABTOp I'on m3panus Bupa (3n1ekTpoHHbIid,
n/n (cozpanms) NneYaTHbI)
Meroauueckue nocodus
1
KoMIuiekcHoe pelieHne Jiis MKOJMBHOro Kypcano  |Mynun H, denoceeB A.— 2016 [levaTHBIH
KocMoHaBTUKe «PakeTocTpoeHue» M.: Ob6pa3zoBanue OyayImnero
D
KommekcHoe peleHue s KOoNbHOro Kypcanno  |Mynun H, @enoceer A.— 2017 [leuaTHbIA
KoCcMOHaBTHKe «Opbucar» M.: O6pasoBanue Oyayiero
3
YyebHoe nocobue «OTKPBITHE 3a HEJEITION Ap3ymansH C.B., Koporkwuit C.A., 2020 [leuaTHs1it
Jlesucenko /[.B.— M.: ®I1O
«HOOCOEPA»
4 VYuebHoe nmocobue «CIyTHUKOCTPOESHHEY Axymuna K.1O., SIxosnesa H.M., 2021 [leyaTHbIit
Mymnun H.A., Kyckos C.A. .—
M.: O6pazoBanue 6yay1ero
5
VYuebHoe mocobue «PanuocBsa3bp» Axymmna K.1O., I[Ipoxopos A.B.— 2021 [Teuarnerit

M.: O6pazoBanue Oyaymiero




Mertoauuyeckne nocodus. JJIEKTPOHHbIE CPEACTBA 00Pa30BATEILHOI0 HA3HAYEHHS

6
Yue6uoe nocobue «ORBITER Space Flight Copyright 2000-2024 Martin 2018 DNEeKTPOHHBII
Simulator» Schweiger
Orbiter web-caiit:
orbit.medphys.ucl.ac.uk/
7
Metoaunueckoe mocobue AN MPOBEIECHUS YPOKa KpyxxoBoe nmxenne HTO 2021 ONEKTPOHHBIH
HTO. IIpoduns: a3pokocMUYIECKUE CHCTEMBI.
Harasnnsie mocooust
8
®OoHp nyqmnux pabot obydaromuxcs Crocuna B.A. 2018-2024 KOJUIEKITUS
«KocMOKBaHTyMay, BBIOJIHEHHBIX B pa3HbIe I'OJIBL.
[Inporos A. E
MarepHuaiabHO — TeXHHIECKOE obecreueHue
9
®oToannapar 1 . 2016
10
Hoytbyx 10 . 2017
11
Habop “Marpémka” 3 mr 2020




12

[IepcoHanbHBI KOMIBIOTED 1 mT. 2017
13

KnaBuatypa v MblIb 1 mT. 2017
14

Monurop 1 mr. 2017
15

Habop nnctpymeHTOB «COPOKHH» 1 mr. 2017
16

MukpocKoI sl IPOBEPKH IIaT 1 mr. 2017
17

Pydnas paguocTannus 1 . 2017
18

Ha6op «Opbukpadt» 1 1mT. 2017
19

MCTOUHMK NUTaHUA MOCTOSHHOTO TOKa 3 . 2017
20

[Tanens conHeyHBIX OaTapeit 2 1mr. 2017
21

Ha6op nutuii-noHHBIX OaTapei 1 mr. 2017
22

[IpunTep 1 mT. 2017
23

WuTepakTUBHAS JOCKA 1 mr. 2017




24

ITpoexTop 1 mT. 2017
25

Aymnocuctema Sven 2.0 1 wr. 2017
26

[TassneHUK 1 . 2017
27

Crobl, cTynbs, mKadsl 111 000py10BaHUSL 12 . 2017
28

Ha6op “TETRA” nudpopas naboparopus 4 it 2020
29

Ha6op “ITNTAHETOXO/I” 5 mT 2020
30

Ha6op nanocnytHuk “Introsat” 3 wr 2022




OueHo4YHbIH JHCT NPOEKTA

IIpunoxenue 1

Ne O0beKT oLleHKH Kpurepuun onenkn Bbaanbl Ouenka npoekra

n/

n

1 O1ueHKa CO3TaHHOTO U3JETHS HoBu3Ha U akTyaJIbHOCTE TEMBI TPOEKTA or 0 oo 10
[IpuBnexarenbHOCTh U OPUTHHAIBHOCTE ot 0 10 10
PaboTocrnoco6HOCTE ¥ (MIIH) BO3MOXKHOCTE /ISl BHEIPEHUS ot 0 10 10
KauecTtBoO or 0 1o 10
IlepcneKTUBHOCTE ¥ KOHKYPEHTOCIIOCOOHOCTD ot 0 10 10

2 | OneHka onucaHus NPOEKTa ®opMyTUpPOBKA TEMBI, LIEJIX U 3329 ot 0 mo 7
HccnenoBanue mpo6ieMbl MpoeKTa ot 0 1o 7
CootBeTcTBHE pE3yNIbTara MPOEeKTa MOCTABICHHOHN Ie)TH ot 0 10 7
Uccrnenosanue neneBoil rpymibl or 0 mo 7
O60cHOBaHHUE PECYPCOB MPOEKTa ot 0 o 7
AHanu3 aHaJoroB MpoeKTa ot 0 0 7




IlepcrieKTHBEI IpOEKTa

or0Omo7

3 | Ouenka 3aluTHl IPOEKTa CobnroneHue pernamMeHTa nyonu4HON 3aIuThI or0m05
KavecTBO nomaun Marepuania u mpecTaBICHUs or0mo5
ApryMeHTUPOBaHHOCTH OTBETOB or0mgo 5
KagecTBO nipe3eHTaIy ¥ IPE3EHTAIMOHHBIX MaTepHaJIOB or0mo5
4 | IIpemuanpHble 6aJIIBI OT 3KCIIEPTA or 0 mo 10

MakcumMmanbHOE KoJInuecTBO 0auos 129.
MUHMMAJIBHOE 33a4E€THOE KoInuecTBO 60auios 70 0auios.




Tembl npoexToB Ajs o0y4yaromuxcsi KocmokBanTyma.

IIpunoxenne 2

Ne Pa3nen HanmeHOBaHHE TEMBI PesyabTar
n/n
1. MakeT KOCMHYECKON TEXHUKH Maxket xocMudeckoro xopabins “COHO3- Maker, BBIITOJTHEHHBIN B
MC?” MacmTabe U JeMOHCTPHPYIOIIHIA
YCTPOMCTBO pealbHOU
Maxker CTapTOBOH IUIOMIAAKA 1C KOCMUYECKOH TEXHUKH,
kocMozipoMa “BocTounsrii”
Maker pakera-unocurens “COIH03-2.1”
MakeT KOCMHUYECKO# HaIIAHETHOM 0a3bl.
Maket nnaneroxoaa “Jlynoxon-1
2. PakeToMoeupoBaHue A4MHCKHE PaKEeTOCTPOUTEILHBIE COOPEI Mogens pakeTsl ¢ JIEKTPOHHO-
MEXaHWYECKOH CUCTEMOH
CIIaCEeHUA.
Mogens pakeTs! ¢ moje3Hol Harpy3koit st | Mopenb pakeTsl ¢ 2IEKTPOHHOM
HCCIeNOBaHUS aTMOC(ephl Ha BEICOTE OT OGOPTOBOI CHCTEMOI IS aHATHM3a
100 meTpos. g BHEIIHEHN OKpyXaronie cpebl
(maBneHus, TeMneparypsl u
BBICOTBL.)
3 HcnpiratensHoe 060pyaoBaHue AsponuHaMuueckas Tpyba HelicTBytoliee ucnpITaTeIbHOE




BubpocTtenas

BakyyMHbIe kKaMephl

Bbapoxamepsl

000pyaOBaHHE AN IPOBEICHHS
HCCJIEOBaHMIl Ha a3pOAUHAMUKY
U Jp.

duznueckue IBIEeHUA

PeaxTuBHoe JABHUXKCHUC

3aKOH COXpaHEHHs UMITYIIbCa

CocTosHIE HEBECOMOCTH

Hay4YHO-HCCJIeOBaTeNbcKas
pabora

Konkypcrel B 0051aCTH PUKIATHON KOCMOHABTUKH

“PeakTHBHOE ABUKEHUE”

Mopnens pakeTsl ¢ JIEKTPOHHO-
MeXAHUYECKOH CHCTEMOM
CHACEHHUS ¥ CHCTEMOM BLIBEICHUS
ITH =a BeIcoTe 120 MeTpOB OT
TOYKH arores.

“Cumna Csera”

HayuHo-uccnenorareabckuii
IIPOEKT B OOJIACTH OITHKH.

“JlexxypHBlif TI0 IIaHeTe”

OnepaTuBHBII CIIYTHUKOBBIM
MOHHUTOPUHT

Opbura - npuKIagHbBIe
KOCMHUYECKHE CUCTEMBI

Kocmuueckas pobororexHuka -
POBEpHI

“Space mu.OTKpEITHIH KOcMOc.3.0”

MO,HCJIHpOBaHI/IC KOCMUYECKOH




TE€XHUKH, HCCIIEOBAHUE 3a1a9
JUIS HAaHOCIYTHHUKOB (popmara
KyOcar.
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