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1. IOACHUTEJBHASA 3ANMUCKA

JononnurensHas obuieobpasoBarenbHas oOOlIepa3BUBAIOINAS TPOrpaMMa
«[Ipuknannas KocMOHaBTHKa - 3» (Jlayiee - MporpamMMa) HUMeeT TEXHHUYECKYIO
HaNpaBJIeHHOCTh, IIPOABHHYTBIH YpPOBEHb CIOXHOCTH M OPHEHTUPOBAaHA Ha
obyuaronuxcs 14-17 ner.

1.1. AKTYAJIbBHOCTb

AKTyalbHOCTb ¥ HEOOXOAMMOCTE TaHHOH MPOTrpaMMBI ITPOJMKTOBaHA TIPEXKIE
BCEro roCyJapCTBEHHBIM 3alipPOCOM Ha KBaJH(DUIMPOBAHHBIC WH)KCHEPHBIE KaIpPhI.
C pa3BuTHEM KOCMOHABTHKH W YBEJIWYEHHEM JONH YaCTHOM KOCMOHABTHKH B
Poccun 1 Bo BceM MHpe BO3HHK AeQUIIUT HHKEHEPOB B JaHHOM 001aCTH.

[Iporpamma npodopueHTHpPOBaHA U TpefronaraeT 3/4 4acoB NPaKTUKU HA
pa3paboTKy COOCTBEHHOro TNpOEKTa M Ha pelIeHHEe KOHTEKCTHBIX 3aJaHui
MEJKIIPEAMETHOIO COLEPXKaHUsl, OTPANAIOIIUX pPeabHbIE JKU3HEHHbIE CHUTYALUM,
¢BA3aHHDBIC ¢ OyAylneH Npo(eccHeH, YTO MOBBHILACT MOTHBAUHIO K O0YYCHHIO H
NPUOOPETEHHIO  COOTBETCTBYIOILMX  KoMIleTeHIMHA. [Iporpamma  mo3BomsieT
00y4aroIUMCs CaMOCTOATENBHO BBIOpPaTh aKTyalbHYIO MpPOOIEMHYIO 001acTh W
CO3JaTh NPOEKT, KOHEUHBIH pe3ynsTaT KOTOporo Oyaer NpeacTaBIsaTh coOOM
MOJIHOLICHHY0 UHKEHEPHY10 pa3paboTKy B 0051aCTH KOCMHYECKUX TEXHOIOTHI.

OnuceiBaemasi 06pazoBaTeNbHAas POrpaMma HHTEPECHA TEM, YTO COBMEIAET
B cebe HEeCKONBKO Ba)XHBIX HamnpapjieHUH, OJHOBPEMEHHO HEOOXOAMMBIX IS
pa3paboTKy KOCMHYECKHX TPOESKTOB, @ HMEHHO: (DU3HKO-MaTeMaTHYECKUE OCHOBBI
KOCMOHABTHKH, 3D-MofennpoBaHue M TPOTOTUIIMPOBAHME, IPOrPaMMHUpPOBAHHE,
IIPOrpaMMHPOBAaHHE YCTPOMCTB, OCHOBBI DJJEKTPOTEXHUKH H pPagHOTEXHHKH,

TIPOCKTHUPOBaHHE KOCMHYECKHX anmnaparos ¥ T.1.

1.2. IIEJATOI'MYECKAS LHEJIECOOBPA3HOCTD

Hannas IIporpamma BiirodaeT B ceds OTpeieIeHHBIH KPYT 3HAHUK U3 Chepsl
KOCMOHABTHKU: JIBUIKEHUE U YCTPOUCTBO pakeT. MexaHuKa Te epeMeHHON MacChl.
VrnybnenHoe m3yueHue kypca actpoHomun, MC3 w yciioBusi BhIBeeHHS MX Ha

opobutry. [locpencteam paborer B mporpamme Orbiter2016  yriyGmsercs



NOPEICTaBICHUE O KOCMHUYECKOM I[POCTPAHCTBE W YNPABICHHH KOCMHUYECKHMM
anmnaparamu. Pabora B mporpamme OpenRocket mo3BossieT NpoeKTUpOBaTh MONET
MOJENHU TI0 3aJaHHbIM XapaKkTepPUCTHKAM JBHUTaTeIs, MacChl MOAENH W TOJIE3HOU
Harpysku. Habopel koHkTpykTopoB Opbukpad 1 Introsat coBepiIeHCTBYIOT HABBIK
NPOEKTHPOBAHUSI M NPOrpaMMUPOBAHHUS CIyTHUKOBBIX cucteM. OOyuaronuecs

akTuBHO Mcnonb3yloT nporpammy KOMITAC-3D v18.1 pus mogenuposanust.

Bxiouenune B mporpamMmy 3J€MEHTOB TEXHHYECKOTO MOETHPOBAHMS U
KOHCTPYUPOBaHUSI JaéT BO3MOXKHOCTb M3y4daTb KOCMOC, pPaKeTOCTPOEHHE U
PaTHOINIEKTPOHUKY [0 CPENCTBAM IPaKTUYECKOH AeATeNbHOCTH. [loiydeHHbIe
TEOPETHYECKHE  3HAHUSA, HAaBBIKM MOJEIMPOBAHHUS M  KOHCTPYUPOBAHMS,
oby4aromuecs NPUMMEHSIOT B Xo1e paboThl HaJ MPOEKTaMH, KOTOpble GOPMHPYIOT

OITBIT CaMOCTOATE/IbHOM y‘i@ﬁHO*HO?)HaBa.TGﬂbHOFI ACATCIIbHOCTH.

PesynpraruBHOCTE paboOTHI MpOrpaMMbl BhIpaXKaeTcs B aKTHBHOM Y4YacTHU
00y4aroluXxcs B BEICTABKAX TEXHUYECKOTO TBOPYECTBA U OJIMMIIMAAX.

Hannas oOpa3oBaTesbHas HporpaMMa IOMOTaeT B PeLIeHHH CIEeAYIOUX
aKTyaJIbHBIX 3a/1a4:
1. nokKasarb MECTO M pOlb KOCMMYECKMX TEXHONOTHH B CTPYKType
COBPEMEHHBIX PO eCccHil;
2. c(hopMHPOBATH HABBIK TIPOEKTHOM JIEATENBHOCTH;
3.  peann30BaTh AUATHOCTHYECKYIO (DYHKIMIO, [TO3BOJISIOIYIO HAOIIONEHUAMH,
TeCTaMH, HWHTEPBBIOMPOBAHUEM M JPYTMMHM CIOCOOAMH ONPENENATh NUHAMHKY
pasBUTHS HHAMBUIYaJIbHOCTH U JIMYHOCTH;
4. 3auHTepecoBaTh  OOYYaIOLIMXCS  MNPOEKTHPOBAHHEM  JKM3HEHHBIX U
Npo(eCCHOHANBHBIX INIAHOB, 0COOEHHOCTAMH Oyayitel npodeccuu, BO3MOKHBIMU
NYTAMH JOCTHKEHHS BBICOKOH NMPOQPECCUOHATIbHOM KBANU(DUKALIMY.

1.3. LEJIb

Ilen»  mporpamMMbl  siBsieTcss  (OPMUpOBaHHE Yy  OOY4arOMIUMXCs

TEXHOJIOTUYECKON I'PaMOTHOCTH M 3aKPEIUIEHHE HABBIKOB TI0 KOHCTPYUPOBAHHIO

KOCMHYCCKHX aIlnapaToB U HHYKCHEPHOMY KOHCTPYHUPOBAHHIO HA IPUMEPE CO3JaHUus



NPOEKTa.
IIporpamma  crmocoOGCTBYeT  (POPMHPOBAHUIO  HAYYHO-000CHOBAHHOTO
NPENCTABIECHUA 00 OKPYXKAIOLIEM MHpPE, 3HAKOMUT € 3aJa4yaMHi ¥ BO3MOKHOCTAMM

KOCMHYECKOU JACATCIILHOCTH YeJIOBEKaA.

1.4 3AJJAUN
® MOBLICUTE YPOBEHbL 3HAHUM oOydarolmuxcs B 00JMACTH a’pOAMHAMHKH M
GayuucTuky, HebecHOH MexaHuKH mocpencTBaM paboTsl B iporpamme Orbiter2016;
® NIO3HAKOMHUTL C OCHOBHBIMH TPUHLMIAMU HaNHCAHHS YIPaBISMIOLHUX U
JMarHOCTUPYIOIIUX MIPOrPaMM ¢ MOMOIIBIO paboThl ¢ KOHCTPYKTOpOM Introsat.
® COBEPIIEHCTBOBATh HABBIK NPOCKTUPOBAHUS U KOHCTPYMPOBAHHS CHCTEMBI
CIIaCeHUsl ¥ CUCTEMBI pa3neneHus pakeTsl B mporpamme KOMITAC-3D.
® Pa3sBUTL HABBIKM pa3pabOTKU M peanu3allid TPOEKTOB IO TEMATHKE
«Kocmonapruka» unu B 6JM3KOH JUIsi KOCMOHABTHKH cepe MesITeTbHOCTH.
® pasBUTL  YMEHHWE T[IOMCKa M  pa3paboOTKM  BapWaHTOB  pPeIUeHHi

paccMaTpuBaeMoii poGIeMBl.

® NOAroTOBUTE K KOHKYpPCaM M TCMAaTHYCCKHM ONMMIIMagam I10 HpPIIUIalIHOﬁ
KOCMOHAaBTHKH.
® BOCIIMTATh 6epe}KH06 OTHOLUCHHE K pe3yjbTaraM cBoOel ACATCIIbHOCTH,

JESITENIbHOCTH IPYTHX.
® pasBUTL HABBEIKH COTPYAHHYECTBA: paboTa B KOIIEKTHRE, B KOMaH e, MaJIoOH

rpymnmne (B nape).

1.4,  OTVIMYUTEJIbHBIE OCOBEHHOCTH ITPOI'PAMMEI
JlanHas mnporpamma paspaboTaHa B COOTBEICTBUH C HOPMAaTHBHO-
MPaBOBBIMU aKTaMu B 00nacTu oOpazoBaHUs:
DenepanbHbM 3aKk0HOM 0T 29.12.2012 Ne 273-®3 «0O6 ob6pazoBaHuy B
Poccuiickoit ®egepanuny;
VYkazom Ilpesunenra Poccuiickoii ®enepanyn «O HalMOHANBHBIX HEIIX

pasButus Poccuiickoii Pegepanuu Ha nepuog go 2030 rogar,



Konnenuuedi pa3BuTus JomonHHUTENbHOTO obpaszoBanusa gm0 2030 roxa
(yreepxaeHa pacrnopsbxeHueM [IpaButensctea PO ot 31.03.2022 Ne 678-p);
Crparerueii pa3sutus Bocriutanus B Poccuiickoit @enepanuu Ha nepuon go 2025
roga (yreepxaeHa pacrnopsbkeHuem [IpaButensctBa Poccuiickoit ®enepanym ot
29.05.2015 Ne 996-p);

[Inanom mepompusituii mo peanuzaumu B 2021 - 2025 romax Crpareruu
pasBuTHa BocmuTaHMs B Poccuiickoii ®epepauuu Ha nepuon mo 2025 roxa
(yrBepokmen  pacnopsuxenuem  IlpaButenbctBa Poccuiickoit ®enepauuu  oT
12.11.2020 Ne 2945-p);

IIpukazom MunucrepcTBa o6pazoBanus u Hayku Poccuiickoii @enepaliuu ot
23.08.2017 Ne 816 «O6 yrBepxnmenuu Ilopsiaxa mpuMeHEHHs] OpraHu3alMsIMHU,
OCYLIECTBISIOIMMH 00pa30BaTeIbHYI0 AEATENbHOCTD, HIEKTPOHHOTO O0ydeHHS,
JUCTaHUOHHBIX oOpa3oBaTeTbHBIX TEXHOJIOT Ui npu peanuzanuu
00pa3oBaTeIbHBIX IPOrpaMM»;

INpukazom Munuctepcrsa npocsewenus: Poccun or 09.11.2018 Ne 196 «O6
yrBepkaenun Ilopsnka opraHumzanuy M OCYIIECTBICHHS 0O0pa3oBaTesibHOIM
JEATENBHOCTH I10 JOTONHHUTENIbHBIM 0011e00pa3oBaTeIbHBIM MPOTrpaMMaMy;

ITpukasom Munucrepcra npocseiieHuss P® or 03.09.2019 Ne 467 «O6
yrBepxaeHun  LleneBolt  Moaenu  pa3BUTHS —— PETMOHANBHBIX  CHCTEM
JOIOJIHUTEJIBHOTO 00pa3oBaHus AeTeiiy;

Ilpukazom Munuctepctsa llpocsemenua Poccuiickoii Peaepauud ot
30.09.2020 Ne 533 «O BHeceHMM HW3MEHEHUH B MOPSAIOK OpPraHH3alUH U
OCYILECTBIEHUs1 ~ O0Opa30BaTeNbHOM  JEATENBHOCTH  TO  JIOTOJHUTENbHBIM
o0meo0pa3oBaTebHBIM IPOrpaMMaM, yTBEPXKICHHBIN NpHKa3oM MHHHCTEPCTBA
Ilpoceewenus Poccuiickoit @enepanun ot 09.11.2018 No 196y,

ITocranosnenuem ImaBHOro rocynapcTBEHHOIO caHuTapHoro Bpada P® or
28.09.2020 Ne 28 «O6 yteepxnmenun CI1 2.4.3648-20 «CauurapHo-
SMUAEMHOIIOTHYECKHEe TPeOOBaHUS K OpraHM3aLldsM BOCIHHTaHMA W OOy4YeHwus,
OTAbIXa U 03[I0POBJIECHHS JETEH U MOJIOLEHKI»;

ITncemom MunucTepcTBa obpazoBanusi U Hayku P® or 18.11.2015 Ne 09-



3242 «O nanpasineHud nH(popManum» (¢ «MeToquuecKuMI peKOMEHIalHsIMHU 110
IPOEKTUPOBAHUIO JOTOIHUTENBHBIX OOILEePa3BUBAIOIINX MPOrpaMM  (BKJIKOYAs
Pa3HOYPOBHEBBIE NPOrPAMMBI )».

[IporpaMMa Ha OCHOBe peaibHOH NPAKTHYECKOM JeATebHOCTH [aéT
BO3MOXXHOCTb ~ OOY4alOILMMCSI [OYyBCTBOBAaTh ceOs B ponu  UHKeHepa-
NPOEKTHUPOBINHKA KOCMAYECKUX aNIaparoB U CUCTEM.

IIporpamMmMa mpezrionaraer nocjie 03HaKOMJIEHHS C TeOpeTHUYeCKoM 6a3zoif
COBPEMEHHOM KOCMOHAaBTHKM M €€ TEeXHMYECKHMMH CpelcTBaMu 00s13aTelibHbII
BBIOOD CODCTBEHHOIO YHUKANBHOTO NPOEKTa TS KaXKA0H MUKporpymsl (2-6 yein.)
U TOJIHOLIEHHYIO €ro peajM3aluio I0J PyKOBOACTBOM Kypatopa. [Ipu 3ToM BCio
paboTy, OT MOCTAHOBKH TEXHHUYECKOTO 3aJaHusi Ha pa3paboTKy O H3rOTOBICHHS

IIPpOOYKTa 06yan01uHecsr BBIITOJITHAKOT CAMOCTOATEIIBHO.

1.5. TPEBOBAHWUA K OBYYAIOIIUMCSI
IIporpamma agpecoBana nogpoctkam 14-17 net, npomeniuum oOydeHue 1o
HOOIT «IlpuknagHas KocMOHaBTHKA-2» W cobeceqoBaHKe, HANpaBiIeHHOE Ha
BBISIBJIECHME WX WHAMBHMIYaJbHOCTH, CKIIOHHOCTH K BbIOpaHHOH JesATEeIbHOCTH H
YPOBHS IIOATOTOBJIEHHOCTH.
HaGop obyuaromuxcs Ha [IporpaMMy OCYIIECTBISIETCSI B COOTBETCTBHH ¢
IlpaBunamu npueMa U OTUHCIEHUS OOYHarOLIMXCs aBTOHOMHOM HEKOMMEPYECKOH

opranusanuu «KpacHosipckuil ferckuii Texnonapk « KBantopuymy.

1.6. ©OPMBI 1 PEJKUM 3AHSITUI

Cpok peanuzauuu nporpammsl — 1 rog B oobeMe 144 yaca.

Pexxum 3aHsTMit — 2 pasa B Hememo MO 2 akafeMHYECKMX daca ¢
00s13aTeNEHBIM TepephIBOM.

B KoHLe nepBOro moxyrofus NPOBOAUTCS MpPEA3AlUTa HAeH mnpoekta (2
yaca), B KOHLE ToJia POXOAUT HTOTOBas 3aluTa MMpoekTa (2 yaca).

®opMBI 3aHATUI: JICKIIMK, CEMUHAPEI, paboTa HaJ MPOEKTOM, 3KCKYPCHH.

ITpu npoBeAeHKUH 3aHATUH TPaAULIHOHHO UCTIONB3YIOTCS TP (QOPMBI pabOThI:

® ({ponTanbHAA



@ HHIHBHAYaJbHasd

® ACMOHCTpPallHOHHAaA

1.7. OXXKMJAEMBIE PE3VJIBTATBI U CITOCOBBI X ITPOBEPKHA

Oco0eHHOCTBIO TIpOTpaMMBI  SIBNISIETCST TO, YTO OHA HampaBieHa Ha
(opMHpOBaHHE W pa3BUTHE 3HAHHUII U HABBIKOB NMPOEKTUPOBAHMSI, MOIEIHPOBAHKS
¥ MH)KEHEPHOI'o aHaju3a.

B paMKax nporpaMMbl pa3BUBarOTCs CJICAYIOIKEC KOMIICTCHIHU

© ¢opMMpOBaHUE 3HAHHS O MPOEKTHOW AEATENBHOCTH M JKHIHEHHOM LMKIIE
NPOEKTA.
) ymiyOneHHble 3HaHUS B cepe YNpaBIeHUS MNPOEKTOM. 3JHAKOMCTBO C

[IporpaMMaMH BeAECHUS IPOEKTaMH.
® HasblK QpopMmynuposanud 3anad no SMART.

® CIIOCOOHOCTH OIIEHHBATh OOBEM HEOOXOMUMBIX, UMEIOLIMXCS ¥ HEAOCTAIOLIMX
pecypcos.

® 6azoBble 3HaHKusa SWOT ananuza win mogoOHBIX METOIUK MJIsi ONPEIeeHHs
pHCKOB.

B pamkax Tmporpammbl  (QOpPMHPYIOTCS M pa3BUBAIOTCS  ClEAYIOLIKE
npodeccHOHaANIbHbIC 3HAHUS:

1. pacdyer W M3TOTOBIIEHHE mMapallora, pa3padoTka CHUCTEeMbl CIACEHHS U
CHUCTEMbI BhIBEICHHE MOJIE3HOM HArpy3KU Jyisl MOAEIIU PaKeT

2. IIPOEKTUPOBAHKE EKTPUUECKUX CHCTEM, CXEMBI YCTPOICTBA.

3: yr1yOneHHBle 3HAHHS 3JIeMEHTHOH 0a3bl 3JeKTPOHHOrO B3aUMOAEHCTBHS
Y3JI0B PaIiO3EKTPOHHBIX YCTPOHCTB.

Haspixu:

4. yriyOleHHblE HaBBIKH B Cpelle TBEPAOTEIbHOIO MOJEIHUPOBAHHSA B
nporpamme KOMITAC-3D.

3 paciiMpeHHble HaBbIKM MOHTaXxa U cOOpKH 00opymoBaHus.

6. IPOABUHYTHIN YPOBEHD MalKu 3JIEKTPOHHBIX CXEM.

% yrTyOIeHHBIM HABBIK MPOrpaMMHpPOBAHH CHCTEM HanocnyTHHKa Introsat Ha



a3bike Python.

8. ymiyOneHHbIe HaBbIKU cOOpa IMEKTPUIECKHX CUCTEM.
9.  ymiyOneHHbpIe HaBBIKM MOMCKa HH(OPMALMH, JIUTEPATYPhl B JOCTOBEPHbIX
HCTOYHHKAX.

1.8. ©OPMbI TTOABEJIEHUS UTOI'OB OCBOEHMS [1POI'PAMMBI
Texylmmii KOHTPOJIb OCBOEHHsI NMPOrPaMMbl MPOBOAMTCS BO BPEMS 3aHATHI
IIPY TIOMOILIM OIIPOCOB U TECTUPOBAHUS.
IIpomesxyTounas arrecraums ocyuiecTBiasiercs: 1 pas B rog B (Popme 3alguTa
HJEH [POEKTa.
ATTecTanys 1o UToraM OCBOEHHS IPOTrPaMMbI TPOBOAKUTCS B (POPME 3aLLHTHI
o0y4aroUMUCs COOCTBEHHOTO UTOTOBOTO MPOEKTA.

Kpurepuu ouenku npoexra B [Ipunoxenun 1.



2. YUEBHO-TEMATHYECKHW IJIAH

Ne m/m Ha3ssanmne pa3aena, MoxyJis KosinuecTBo akaieMHYeCKHI ®opma
4acoB KOHTPOJIst

BCCIro TCOPHsI NMpaKTHKA

1 8 Cobmonenue mpasun  Th u 2 2 Tectuporanue
CAHHTAPHO-TUTHEHHYECKUX  HOPM
npu pabore ¢

MIEKTPOOOOPYIOBAHUEM U yUeOHO-
METOANYECKUMH MaTepHaiaMu

2, JBrkenne paxer 14 3 6
3 HckyccTBeHnble CrIyTHHKH 3eMJIH 12 4 8
4. ITone3nas Harpys3ka. 12 4 3
IIporpamMmmMupoBanue
5. IMpobnemsr COBpPEMEHHOH 10 4 6
KOCMOHABTHKH
6. Hay4ynoe %} MIpaKTUYECKOe 10 6 4
HCIIOJIb30BAaHHE KOCMOHABTHKH
7. [TepcrieKTHBBEI KOCMOHABTHKH v 4
8. IIpoMexyToUuHas arTecTalus. 5 5 amurta 1591 (S3 1
poeKTa
9. PabGora Hajg  MHIUBHAYAILHOM 76 76
HIPOCKTOM
10. ArrecTanus 10 HTOTaM OCBOEHHS 9 2 3amura npoexTa.
IPOTPaMMBbI

HUTOIO 144 32 112




3. COAEP)KAHUE MMPOI'PAMMObI

Paspen 1. CoGsronenne npaBuJ TeXHHKH (e30MACHOCTH M CAHHTAPHO-
THTHEHHYeCKHX HOpM mpH pabGore ¢ 3jexkTpoofopyroBaHHeM H y4eOGHO-
METOAMYECKHMH MaTepuaJamMu (2 1aca).

Oran 1. O6mue npasuna 6e30nacHOCTH B 06GPa30BaTENbHOM YUPEXKAECHUH U
paboThI ¢ 000PYIOBAHUEM.

Teopusi: OcHOBBI TEXHUKH 0Ge€30MacHOCTH NMpH paboTe ¢ BNEKTPHUYECKHMU
npubopamu. Texmuka OeszomacHocTdH mpu paGore B jaGoparopun. Obmue
TMOJIOKEHUA TEXHUKH O0€30NacHOCTH MpH padoTe ¢ PaKeTHLIMH JABHMIATENSIMH.

Texnuka 6e3onmacHOCTH npH paboTe ¢ 1a6OPaTOPHBEIMH YCTAHOBKAMH.

IIpaxtuka: TectupoBanue no teme “TexHuka GezomacHocTH.

Pasnen 2. /IBuskenune paker.

Oran 1. PeaxruBHOe aBmxkeHre. MexaHuKa IIepeMeHHOH Macchl.

Teopus: Ilpunnun neiicTBus paker, popmyna L{uonkosckoro. MexaHuka Ten
MePeMEHHON  MacChl, YHMCJIOBbIE  XAPaKTEPUCTHKH  ONHOCTYNEHYATHIX U
MHOTOCTYIIEHUAThIX PaKeT.

Jran 2. PusyyecKye 3aKOHbI JBUKEHUS PAKeT.

Teopusi: llenTpanpHOe mONE TATOTEHUS, I'PABUTALMOHHBIC MapaMeTpPhl
HeOECHBIX Tesl. 3aKOH COXPaHEHHs SHEPrMM B LIEHTPANLHOM IION€ TATOTEHHS,
CKOPOCTh OCBOOOXKAEHMA. 3aKOH COXpaHEHHsS MOMEHTa MMIIYJIbCa M 3aKOHBI
Kemnepa. ®opmbl OpOUT B 3aBHCHMOCTH OT HAaYalIbHBIX YCIOBHH K c(pepa AeicTBuUS.
JBrxenre pakeTsl Moj jAedcTBHeM cuibl Tard. CHcCTeMa CIAceHMsi PaKeTsl.
Pacuét u u3roToBneHue naparnirora.

ITpakTuxa: Pabora B nporpamme Orbiter u OpenRocket, npoektuposanue u
cumysiiis nonéta. CoslaHHe KOMIUIEKTYIOIIUX JeTajiel pakeT ¢ (PU3MYECKUMHU
XapaKTepHCTHKaMH. V3roToBleH e MapalroTa Juist MOAENM PAKeTHl.

Pasnen 3. MexycerBennblie cmyTHuku 3emuin. (12 yacon)
Jran 1. Tunsl opout UC3.

Teopus: Opburet UC3, yenosus eienenus MC3 na opbuty u ux aBrkeHue

OTHOCHTEJIBHO TOBEPXHOCTH 3eMid. OJHOMMIIYJILCHbIE M JIBYXUMITYILCHBIE



opburaneHbie ManeBpbl MC3. Conmxenue u ctoikoBka MC3, cryck ¢ OpOUTEL.

Ilpakruka: Pabora B mporpamme-cumysstop Orbiter 2016, BeinoigHeHHE
cOnmmxenus u cTeikoBkM KA.

Pa3nen 4. Ilone3nasn narpyska. IllporpammupoBanue. (12 yacos)

Jran 1. Arduino

Teopust: OcHosa s13p1ka nporpaMmupoBanus Moayis Arduino. Kourpomieps:
Arduino. Cucrema nutanus M namsth. Bxompl W Bbixoabl. CucTeMa oTaeleHHA
MOJIE3HOH HArpy3KH.

Ipakruxa: IlporpammupoBanue monyias Arduino st MOIETH PaKeThi.
PaspaboTtka kelica Ans mporpaMMHpOBaHUS OOPTOBBIX 3JIEKTPOHHEIX CHCTEM
paKkeThl-HOCHTENs M IOJie3HOH Harpy3ku. Paspaborka cHcTeMbl OTHEIEHHS U
KOpITyca Ioyie3H0i Harpy3ku pakeTs! B nporpamme KOMITAC-3D.

Pasnea 5. [Ipobiemsbl coBpemenHoii kocMoHaBTukH. (10 yacoB).

Oran 1. Ananu3 npoGneM KOCMOHABTHKU

Teopus: Mereopurnas u  paguanuonHas  omacHocTH. CHcrema
*u3HeoOecneueHs1 KOCMUUECKUX Kopaluieit. BiusiHue neperpy3ok ¥ HEBECOMOCTH
Ha opraHu3M. JKu3HeHHbIH HUKI POEKTa.

IpakTtuka: Pa3paboTka IpOEKTHBIX pelieHuil mnpoliieM COBpPeMeHHOM
KOCMOHaBTHKHM Ha OCHOBE KU3HEHHOT'O LIUKJIA IIPOEKTA.

Pasgen 6. Hayunoe u npakTuueckoe HeNoJib30BaHHe KocMoHABTHKH. (10
JaACoB)

Oran 1. [IpuveHeHne KOCMUYECKUX TEXHOIOIHIA.

Teopus: Yenexu u nposansl Poccun u CCCP B u3yveHUH W HUCIOIb30BAHHH
KocMmoca. [eone3nyeckue U HaBUTAIHOHHbIE CITYTHUKHM U YCTaHABIMBaeMas Ha HUX
anmaparypa. Kocmuuyeckoe mnpaBo. Dxonorumueckue rpodiemsl. Kcrnons3oBanue
KOCMHMYECKHUX CHCTEM JIsl PELICHHUs JaHHBIX IpobieM.

INpaxtuka: Pabora ¢ monynem GY-91. Msmepenne nasnenus. Onpenenenue
YPOBHS YITIEKUCIIONO ra3a B arMoc(epe MoAyIeM NaTuuKa OOHAPYKEHH JHOKCHIA
yrepoaa CCS811 CO2 eCO2 TVOC, ompenenenue kadectsa Bo3ayxa. Pabora ¢

rasoaHaju3aTOpOM.



Pa3pen 7. IlepenekTuBbl KOCMOHABTHKH. (4 Yaca)

Otan 1. MupoBbie KOCMUYeCKHe TPOrPaMMB.

Teopus: [lanpueitiee wusyuenwie u ocBoeHue Tell CONHEYHON CHCTEMBI.
Mexsgesanple  nonétel. TpeboBaHWS AN  MHIOTHPYEMBIX MEXKILIAHETHBIX
nytewecTsuil. JIyHnas nporpamma.

Pasnen 8. llpomesxyTounas arrecraunus (2 uaca).

Otan 1. 3ammTa uaeu Npoexrta, MpoBeJeHue aHanu3a Oyaymei paGoTel Haj
NPOeKTOM. BhIsIBIEeHe HeTOCTaTKOB ITPOEKTA.

Pasznen 9. PaGora Hag MHAMBHAYAIBLHBIM NpPoeKTOM. (76 uacoB)

Oran 1. [locranoBka npobneMsl.

Teopusa: OcHoBEI MPOEKTHOH MAEATENHHOCTH, MOTHBAIlMs Ha KOMAaHIHYIO
pabory.

[Tpaktuka: Ilorpyxenwe B mpobiaemMHyro o6nacTs M (opMaTH3aLus
KOHKPETHOM NMpo0IeMbl UIIH aKTyalbHOW KOHKYPCHOM 3a1a4H.

Oran 2. KoHuentyanbHBII.

Teopusi: OcHoBbl TexHomoruu SMART.

Ipaxruxa: Lienenonaranue, popMupoBaHue KOHIETIHH PELICHHUS.

Oran 3. [TnanupoBanue.

Teopusa: OcHoBbl pob6oTse! 1o TexHonorun SCRUM.

ITpaxtuka: Co3ganue cucTeMbl KOHTPOMS (BHYTPEHHErO W BHEIIHEro) Haj
NPOEKTOM.

Oran 4. AHanuTHYECKas YacTh.

[pakruka: AmHanu3 CyIIECTBYIOIIMX peLIeHHH B paccMaTpHBAEMOMN
npobnemHoi obnacTy, GopMUpOBaHKE OrPaHHUYEHHM TPOEKTA.

Oran 5. Texnuueckas U TexHOJOrHYecKas IpopaboTka.

IIpakTuka: DCKM3HBIH IPOEKT, TEXHHYECKHMH NpoektT, paboumii MpoexT,
TEXHOJIOrMYEeCKasi IOArOTOBKA, H3IOTOBIEHME, cOOpKka, OTIanKa, SKCIepTH3a,
oueHKa 3(PEeKTUBHOCTH, ONITUMU3ALUS 0OBEKTOB U MPOLIECCOB.

Oran 6. Tectuposanue.

ITpaxtuka: TecTupoBaHue B peanbHBIX YCJIOBHAX, KOCTHPOBKA, BHEIIHSS



HE3aBUCHMAasi OLICHKA.
Pasgen 10. ATTecTanus no uroramM ocBoeHHs porpaMmmel. (2 uaca)

Oran 1. 3anmra npoekra.
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