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1. TIOSAICHUTEJIBHAS 3AITUCKA

JlononHuTtensHas o6IeobpazoBaTenbHas 06Ilepa3BUBAMOIIas MPOrpaMMma
«lIpuknanHas kocMOHaBTHKa 2» (mallee - OporpaMma) HUMEET TEXHHYECKYIO
HallPaBIICHHOCTh, 0a30BBIf YpOBEHb CIOKHOCTH M OpPMEHTHUPOBaHA Ha
oOyuaromuxcs 13-17 ner.

1.1. AKTYAJIbBHOCTb

AKTyalbHOCTh M HEOOXOIMMOCTH JIAaHHOM MpOrpaMMbl HPOAMKTOBAHA
pa3BUTHEM KOCMOHABTUKHU U YBEIUYEHUEM JIOJIM YaCTHOM KOCMOHABTHKH B Poccuu
1 BO BceM mupe. Ilomumo npoyero, aHHasi mporpaMMa Mo3BOJISET 00YYArOIIAMCS
CaMOCTOSITENIBHO BHIOpaTh aKTyalbHYIO NPOOIEMHYIO 00JacTh U CO3/aTh IIPOEKT,
KOHCYHBIA PE3yNbTaT KOTOPOro OymeT HpeACTaBIsITh COOOU ITOIHOIEHHYIO
HHXXEHEPHYIO pa3paboTKy B 00JIaCTH KOCMUYECKUX TEXHOJIOTHIA.

OmuceiBaeMasi  oOpa3oBaTenbHas MpOrpaMMa MHTEPECHA TeM, UYTO
COBMeI[aeT B cebe HECKOIBKO BaXKHBIX HANpPaBJIeHUH, OJHOBPEMEHHO
HEOOXOIMMEIX JUIsl pa3paboOTKH KOCMHYECKUX NPOEKTOB, 4 HUMEHHO: (H3HKO-
MaTeMaTuYecKue OCHOBBI KOCMOHA@BTHKH, 3D-MonenupoBaHue 7§
IPOTOTUITUPOBAHKE, IPOTPAaMMHUPOBAHKE, IPOTPAMMHUPOBAHUE YCTPOHUCTB, OCHOBEI
3JIEKTPOTEXHUKA WM PaJUOTEXHHMKH, IIPOEKTUPOBAHHE KOCMUYECKHX alllaparoB U
T.JI.

1.2. TIEJATI'OT'MYECKASA HEJJECOOBPA3HOCTD

Jannas IIporpamma BKiTIO9aeT B ce0sl onpeieSIeHHBIN KPYT 3HaAHHUM U3 chephl
KOCMOHABTHKH. 3Tallbl OCBOCHHUS BO3JYIIHOIO M KOCMHYECKOro IIPOCTPAHCTBA.
YrnybneHHoe M3ydeHHe Kypca acTpoHOMEHM B mporpamme Stellarium, pa6ota c
TeneckonioM. Ilocpencrsam pabotel B mporpamme Orbiter2016 paciuupsercs
IpEACTaBI€HHE O KOCMHUYECKOM IpOCTpaHCcTBe. KOHCTpykTOpbl OpGukpadt u
Introsat yriy6nsioT HaBBIK COOPKH, YIPaBICHUS U IPOrPAMMHUPOBAHUS ITIOJETOB
KOCMWYRCKWX anmapaTor. Briuenue B mporpaMMy 3JI€MEHTOB TEXHMHECKOTO
MOJIEIUPOBAaHUS M KOHCTPYHMPOBaHHUS JaéT BO3MOXHOCTh M3y4aTh KOCMOC,
PaKETOCTPOECHME U PaJHOIIIEKTPOHUKY [IOCPEICTBAM IIPAKTUYECKOHN [eATENEHOCTH.

HOHy‘IeHHBIe TCOPECTUIYCCKHUC 3HaHWA, HaBBbIKH MOJICIINPOBAHUSA u



KOHCTPYUpPOBaHHs, 00ydarollyecss MPUMEHSIOT MpU pa3paboTKe M BHINOJIHEHUH
IpoeKTa B 00J1aCTH KOCMOHABTHUKH.

Pe3ynbTaTUBHOCTE paboTBI MPOTPAMMBI BEIPAXKAETCSA B aKTUBHOM YYaCTHU
00yJarolXCsl B BRICTABKaX TEXHUYECKOI'O TBOPYECTBA U OJIUMITHA/IAX.

JauHas o6pasoBaTenbHas IIPOrpaMMa MOMOTaeT B peIlIeHNH CIenyoIIuX
aKTyaJbHBIX 3a]1ay:

1. II0OKa3aTh MECTO M pOJlb KOCMHYECKHX TEXHOJIOTMH B CTPYKType

COBPEMEHHEKIX ITPOdeCCHi;

2 chopMHUpPOBATh HABBIK MPOEKTHOM AEATENBHOCTH;

3. peannu30BaTh JUAarHOCTUYECKYIO byHKITHIO, IIO3BOJISIIOILIYFO

HaOMIOACHUSIMU, TECTAaMM, MHTEPBBIOMPOBAHHEM M APYTHMH CIIOCOOaMH

OIIPEJENIATE AUHAMUKY Pa3BUTHS WHAUBUAYATBLHOCTH M JTUYHOCTH;

4, 3aMHTEpPECOBaTh OOYyYalOWMXCA TMPOCKTHPOBAHUEM J>KU3HEHHBIX U

Npo(ECCHOHANBHBIX IUIAHOB, OCOOEHHOCTAMH Oyayuiell mpodeccuw,

BO3MOXXHBIMM ~ IIyTSMH  JOCTIDKCHHS  BBICOKOM  NpOGeCCHOHATBHOM

KBaTH(DUKAITHH.

1.3. LIEJIb

Llens  nporpamMmbr  siBisiercss  GOPMHUpPOBaHHME y  OOYJarOIIUXCS
TEXHOJIOTUYECKON TPAMOTHOCTH, YIJIyOJISHHBIX HaBBIKOB 110 KOHCTPYHPOBAHHIO
KOCMHYECKHX alllapaToB M HH)XEHEPHOMY KOHCTPYHPOBAaHHIO Ha IpPUMeEpE
CO3aHHUsI MPOEKTA.

IIporpaMMa  crocobcTByeT  (GOPMHPOBAHHIO  HAYYHO-OOOCHOBAHHOIO
IIPEJICTaBICHUS 00 OKpYXaroleM MHUpPE, 3HAKOMMT C 3aa4aMy ¥ BO3MOXKHOCTSIMU

KOCMHYECKOU JeATESIhHOCTH YE€JIOBEKA.

1.4 3AJIAUYU
®  Da3BUTHL HABBIKK MOZIENIUpPOoBaHUs U cOopku B mporpamme KOMITAC-
3D, pa3RuWTE ymMeHWe TMpPOrpaMMHUPOBAaTh JeTarelibHble ammaparhl Op6ukpadr u
Introsat Ha s1361Ke MporpammupoBanus Python;

®  IOBBICUTH YPOBEHb 3HAHMH OOYyUarOIIUXCS B 00JaCTH a3pOauHAMUKHI



U OaluIMCTHKM, HEOECHOM MEXaHWKH MOCpeIcTBaM paloThl B IIPOrpamMMe
Orbiter2016;

®  ynIyOWTh HaBBIK IPOSKTHPOBAHUSA M KOHCTPYMPOBAHHUS JIETATEIBHBIX
anmnaparos;

©  Da3sBHUTH HaBBIKU Pa3pabOTKN U peasin3alfH IIPOEKTOB M0 TEMATHKE
«KocMoHaBTHKa» UK B GIM3KOH ISt KOCMOHABTHKH chepe AesITENLHOCTH,

®  [IOATOTOBUTH K KOHKypcam M TEeMaTHYEeCKHM OJHUMIIHAgaM II0
KOCMOHABTHKE;

®  BOCHHTAaTh Oepe’KHOe OTHOIICHHUE K Pe3yJIbTaTaM CBOEH JIeSTEIbHOCTH,
NEeATETbHOCTH IPYTHX;

®  Da3BUTh HAaBBIKU COTpyJHHM4YecTBa: paboTa B KOJUIEKTHBE, B KOMaHJE,

MaJloi rpymme (B mape).

1.4. OTJIMYUTEJIbHBIE OCOBEHHOCTH ITPOI' PAMMBI

ManHasg mporpamMMa paspaboTaHa B COOTBETCTBMHM C HOPMATHBHO-
IIPaBOBBIMH aKTaMU B 001acTh 0Opa3oBaHus:

@enepanbHbIM 3akOHOM OT 29.12.2012 Ne 273-03 «O6 obpasoBaHuH B
Poccutickoit @eneparum,

Vxaszom Ilpesunenta Poccuiickoit ®@emepanmu «O HAIUOHAIBHEIX IENX
passutusa Poccutickoit ®enepanuu Ha nepuon 10 2030 romay;

KoHuenuuelt pa3sBUTHS JOMONHUTENBHOro obOpasoBanus g0 2030 roma
(yrBepxeHa pacropsbkeHueM [IpasutenncTsa PO ot 31.03.2022 Ne 678-p);

Crparerueii pa3sutus Bociutanus B Poccuiickoii @eepanuu Ha IepUoL I0
2025 ropa (yTeepxaeHa pactopspxennem Ipasutenbctsa Poccuiickoit ®eneparyu
oT 29.05.2015 Ne 996-p);

Ilnanom meponpusaruii nmo peanusauuu B 2021 - 2025 romax Crpareruu
pa3BuTHs BocmnuTaHus B Poccuiickoit ®epepanuu Ha mepuon g0 2025 roma
(yrBepxnmeH pacnopspkenuem IlpasutensctBa Poccuiickoit ®eneparuu  OT
12.11.2020 Ne 2945-p);

Ipuxazom Munncrepcrsa o6pazoBanus u Hayku Poccutickoii @enepaliuu oT




23.08.2017 Ne 816 «O6 yrBepx)aeHuu Ilopsimika MpUMEHEHUS OPTraHU3AIUSIMI,
OCYILECTBIISIOIIMMH 00pa30BaTENIbHYIO JEATENbHOCTh, JJIEKTPOHHOIO O0Yy4eHMs,
JUCTAHIIMOHHBIX 00pazoBaTenbHBIX TEXHOJOTMH  mOpu peanuzanuu
00pa3oBaTeNbHBIX TPOTPAMM);

IIpukazom Munncrepctsa npocBemienus Poccun ot 09.11.2018 Ne 196 «O6
yTBepxkaeHun llopsaka opraHuzanud ¢ OCYLIECTBICHHS 0OOpa30BaTENbHOM
JEATENBHOCTH I10 TONOIHUTENBHBIM 00111e006pa3oBaTeIbHEIM IPOrpaMmMam»;

IIpukaszom Munuctepcra npocgemieauss PO ot 03.09.2019 Ne 467 «O6
yTBepxaeHuu  llemeBoli  Mojenu — pa3sBUTUS ~ PETHOHAIBHBIX  CUCTEM
JOTIOJIHUTEIBHOTO 00pa3oBaHus AeTeh»;

Ilpukazom Munncrepctsa Ilpocsemenus Pocculickoit ®enepanuu  oT
30.09.2020 Ne 533 «O BHeceHWH H3MEHEHWH B MOPAAOK OpraHU3alMH |
OCYILIECTBIEHUSI  O0Opa3oBaTENbHOM  NEATENBHOCTH IO  JIOMOJHUTENHHBIM
obnieoOpa3oBaTeNnbHBIM IIpOrpaMMaM, YTBEPXKJEHHBIN IpukazoM MuHHCTEpCcTBa
IlpocBemenus Poccuiickoit @eneparuu ot 09.11.2018 Ne 196x;

IlocraHoBnenneM ['maBHOro rocyJapcTBEHHOIO CaHUTapHOro Bpada PD ot
28.09.2020 Ne 28 «O6 yrBepxnmenun CIT 2.4.3648-20 «CanurapHo-
3MHUAECMHUONIOTHYECKHE TpeOOBaHMS K OpraHM3alysM BOCIUTAHHMS U OOydYeHHS,
OT/bIXa U O3/I0POBJICHUS IETEH 1 MOJIOIEKM;

ITncemom MunucrepctBa obpazoBanus u Hayku P® ot 18.11.2015 Ne 09-
3242 «O nHanpasiesun uHbopMaum» (¢ «MeTOAMYECKUMH PEKOMEHIAINSAMHE T10
IIPOEKTUPOBAHUIO JIONOJIHUTEIBHBIX OOIIEPa3BUBAIOIINX IIPOrpaMM (BKIIOYAs
pa3sHOYypOBHEBBIE IIPOTPAMMBEI )».

IlporpamMma Ha OCHOBE peaJbHONM MPAKTUYECKON AESITEIBHOCTH JAaéT
. BO3MOXHOCTh  OOydaroluMcsi IIOYYBCTBOBaTh ceOs B poNd  HMHXeHepa-
IIPOEKTUPOBILKKA KOCMUYECKUX alllIapaTOB U CHCTEM.

IIporpamma mnpeanonaraeT mocjie 03HAKOMIJICHHS C TeopeTHUecKod Oa3oif
COBPEMEHHOM KOCMOHABTUKM M €€ TEXHHYECKHMH CPEINCTBAMM 00sA3aTeNIbHBIN
BBIOOP COOCTBEHHOTO YHHKAIBHOTO MPOEKTa JUIS KaXI0W MUKpOTpyIsl (2-6 dei.)

M TIOJIHOLICHHYIO €TO pCalIn3alliiO I10J PYKOBOACTBOM Kyparopa. HpI/I 9TOM BCIO



pa60Ty, OT IIOCTaHOBKH TCXHHUYCCKOI'O 3aJaHUs Ha pa3pa60TKy JO HU3IrOTOBJICHUSA

IMpoayKTa o6yqa10m1/1ec>1 BBITIOJIHAKOT CaMOCTOSATECIIBHO.

1.5. TPEBOBAHHMA K OBYUAIOHIMMCS

IIporpaMma afpecoBana nogpoctkam 13-17 ser, nmporeanim o0ydeHHE 110
JOOII «IlpukiamaHas KOCMOHABTHKA.

Habop Ha Ilporpammy ocyiuecTBisiercss B COOTBETCTBHM ¢ Ilopsaxom
OpraHM3allMM  OOpa3OBATENBHOW  HEATENBPHOCTH [0  NONOIHUTENBHBIM
001e00pa3oBaTEIFHBIM 00IIepa3BUBAIOIIMAM IIporpaMMam u [IpaBuiiaMu ippeMa u
OTYMCJIEHUS  OOy4alolllMXCs AaBTOHOMHON HEKOMMEPYECKOH  OpraHM3aluu

«KpacHospckuit fetckuii Texanonapk «KBaHTopuyM».

1.7. ®OPMBbI Y PEXXVIM 3AHATUI
Cpoxk peanu3zaruu nporpaMmsl — 1 rox B o6seme 144 gaca.
Pexym 3amartuii — 2 pasa B Helemro MO 2 aKaJeMHYECKMX dHaca ¢
00513aTeIbHBIM [TEPEPHIBOM.
B koHIe mepBoro noiayroaus NpoBOTUTCS IpeA3allliTa Wiaew Hpoekta (2
Jaca), B KOHIE Fofla IPOXOAUT UTOroBast 3aIluTa IpoekTa (4 yaca).
DopMBI 3aHATHH: JIEKLIUY, CEMUHAPHL, paboTa HaJ MPOSKTOM, SKCKYPCHH.
IIpy nposeneHMH 3aHATUH TPAAWUIMOHHO WCIIONB3YIOTCS TpU (GOPMEI
paboTHI:
® (QpoHTaANTBHAS
® UHIVBUyaJIbHAsA

® JCMOHCTpAllMOHHAA

1.8. OXXMJAEMBIE PE3VJIbTATBI U CTIOCOBBI X TTPOBEPKU
Oco0eHHOCTBIO MPOrpaMMBI SIBJSIETCS TO, YTO. OHA HAmpaBjieHAa Ha
(dopMHpOBaHHE U Pa3BUTHE 3HAHUI W HABBIKOB IPOEKTUPOBAHMS, MOAETAPOBAHHUS
1 MHXXEHEPHOI'0 aHalu3a.
B pamxax nmporpamMMsbl pa3BUBAIOTCS CIIEAYIOIIME KOMIIETSHIIHN:

® q)OpMI/IpOBaHI/Ie 3HaHHUA O HpOCKTHOﬁ ACATCIIEHOCTH H KHU3HCHHOM




LIMKJIE TTPOEKTA.

®  yruyGyieHHBIe 3HaHUS B chepe YIpaBiaeHUs IPOEKTOM. 3HAKOMCTBO C
IporpaMMaMH BeIeHUS IPOEKTaMH.

®  HaBblk GopmynupoBanus 3axa4d mo SMART.

®  CrIOCOOHOCTh OICHUBAaTh OOBEM HEOOXOMUMEIX, HMEIOIUXCS U
HEJOCTAIOUINX PECYPCOB;

e OasoBbic 3Hanus SWOT amanuza uinu NOJNOOHBIX METOIMK JUIS
OIIpEeAENIEHHUS PUCKOB.,

B pamkax mnporpaMmsl (OPMHPYIOTCS U Pa3BHBAIOTCA CIIEAYIOLIHME
npodeccUOHATbHBIE 3HAHKS:

1. yroybneHHble  3HaHHMS ~ 9JeMEHTHOHW  0a3bl  3JIEKTPOHHOIO
B3aUMOJICHCTBHS Y3JI0B PaJINO3IEKTPOHHBIX YCTPOUCTB;

Hagreiku:

2. yrilyOJleHHBIe HaBBIKH B Cpejieé TBEPAOTEIBHOTO MOJEIHPOBAHHUS B
nporpamme KOMITAC-3D;

3. pacimupeHHBIe HABBIKM MOHTaXa U COOPKH 06GOPYJOBaHMS;

4.  NPOABUHYTHIH YPOBEHb MAMKH 3JIEKTPOHHEIX CXEM;

5.  paclIMpeHHBIE HaBBIKY IIPOrPaMMHUPOBaHus Ha s3bikax Python, C;

6. yrnyOneHHbIe HAaBBIKH c6Opa SIEKTPHUUECKUX CHUCTEM;

7. yrnyOneHHble HaBBIKM [OWCKAa HWHGOpPMAIMM, JHTEPATYPHl B

JOCTOBEPHBIX UCTOYHHUKAX.
1.9. ®OPMBI ITOJIBEJIEHIA U'TOI'OB OCBOEHU S ITPOI'PAMMBI

Texymuii KOHTPONb OCBOCHUS MPOrPAMMBI ITPOBOAUTCH BO BPEMS 3aHSTHIM

IIPH NIOMOIIYU OIIPOCOB U TCCTUPOBAHMUS.

HpOMe)KyTO‘IHa}I aTrrecTalus OCYIICCTBIACTCA 1 pas B roa B (bopMe

NpeA3aliuThel UOCH IIPOCKTA.

Hrorosas aTrecranusd IIPOBOOUTCA B (i)OpMe 3allIUThI 06y‘-IaIOIJ_[I/IMI/IC5I

CO6CTBCHHOFO HTOTOBOTI'O IIPOCKTA.

Kputepuu ouenxu npoekra B [Ipunosxkernun 1.



2. YYEBHO-TEMATHYECKHWM IIJIAH

Ne n/n | Ha3BaHue pasgena, Moay.Jast KoauuecTBo akageMudecKmii ®opma
4acoB KOHTPOJIst

BCEro TeOpus | NpaKTHKA
1. | Cobmonenne npasun Th wu 2 2 TectupoBanue

CaHUTAPHO-TUTHEHUYECKHUX
HOpM 1npu  pabote

[¢)

3NEKTpOOOOpPYIOBAHUEM  H
Y4€0HO-METOIUIESCKUMHU
MaTrepHalaMu
2. | Paguocsss3e. 6 2 4
3. | CHuMKH U3 KocMoca 4 2 2
4. | Tenemerpus 51 6 2 4
TeJIeyTIpaBIeHUE
5. | Kopnoyc u npo4HOCTH 6 2 4
6. | HamexHocTh mporpaMMHOIO 6 ) 4
obecriedeHus
7. | YopaBneHue moIETOM. 8 3 5
8. | JlaTuuKu Ha CITyTHHKE 6 2 4
9. | IlpomexxyTouHas aTTecTarus 5 ) 3amwuTta 1591 (S
IIPOEKTA.
10. Pa60Té HaJl IPOEKTOM 96 6 90
11. | Uroroas arrecTarus. 2 2 3ammuTa npoeKTa.
HUTOr'o 144 23 121

3. COAEP KAHUE ITPOI'PAMMUBI

Pasgen 1. Cob.niojeHne npaBuJl TeXHUKH (€30MACHOCTH W CAHHTAPHO-
TUTHEHHYECKHMX HOPM MNpH paloTe ¢ 3/1eKTPOOOOPYAOBAaHHEM H Y4eOHO-

METOAHYEeCKHMH MaTepHaaMH (2 4aca).

Dran 1. Ofmue nparrma’ fer0mACHNCTH R 0APARNRATENRHOM YUPEKISHAT U

paboTeI ¢ 000pyIOBaHHEM.

Teopusi: OCHOBBI TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 3IEKTPUYECKHUMHU




npubopamu. Texnuka Oe3zomacHocTH TIpu pabore B naboparopuu. OOIme
IIOJIOKEHMSI TEXHUKH Oe30macHoCTH IpH padoTe ¢ pakeTHBIMH JBUTATENISIMHU.

Texnuka 6e3onacHocTy npu paboTe ¢ 1a60paTOPHBIMH YCTAHOBKAMH.
IIpaktuka: TectupoBanue o teme “TexHuka 6€30MaCHOCTH .
Paspen 2. PagnocBass (6 yacos).

Otan 1. OcHOBHEIE TOHSTHS.

Teopus: CocraB cuctemsl cBsI3d. Bujisl BoJH ¥ ux npuMeHeHue. Hecyiee

xonebanue. Moaynsinus u gemopynsuus. OcoOeHHOCTH KOCMUYECKOH CBS3H.
Ortan 2. CeKTphl CUrHana.

ITpakxtuka: Pabota ¢ mpuémo-niepenarauxom CC1101 Ha ornamouHoil miate
STM32 koHcTpykTopa Introsat. PaGora ¢ ydyeGubIM mocoOueM “PaguocBsss”

ctp.11-17
Ortan 3. JlekoaupoBaHue CUTHAA.
IlpakTuka: lemonynsuus u nepBudHas oopaborka curnaia B GNU RADIO

COMPANION npu nomorn npuémo-nepenarauka CC1101. PaGora ¢ y4eOHBIM

nocobuem “Pannocssasp” cTp.18-22
Paszpen 3. CHuMKH U3 Kocmoca (4 4acoB).

Oran 1. /lucTaHinoOHHOE 30HANPOBAHUE 3EMIIH.

Teopusa: Kocmuueckass crhemka. J[MCTAaHIIMOHHOE 30HIUPOBaHUE 3EMIIH.
Kocmnueckue anmapatsl [[33. Poccumiickas kocMmudeckass Kaprorpadudeckas
cucrema «Komera»n. ObpaboTka U npeoOpa3zoBaHue MaTEpUAIOB JUCTAHIIMOHHOTO
30HAVPOBAaHUS 3E€MIIH.

IIpaktuka: O6paboTKa CIIyTHUKOBEIX CHUMKOB.
Pasnen 4. TesiemeTpus u TesieynpaBjeHue (6 4acoB).
Oran 1. TeneynpaBneHue u TeJeCUTHATIU3AIUA.

Teopus: Metoasl TeneynpaBieHHS. Buasl M MeETOABl CHTHATH3AINH.

Knaccudpukanus o6bekToB ynpasnenus u ycrpoiicts TY-TC. Metons! pa3neieHus



u I/I361/IpaHI/I}I CUrHayioB. YacToTHOE pPasacIICHUC CUTHAJIOB. BpeMeHHOG Pa3aACIICHUC

CHTHAJIOB.

Ilpaktuka: OObenuHeHHe IIOJyYEHHBIX 3HAaHUN [0 HCIIONHUTEIBHBIM
YCTpOMCTBaM, HaT4MKaM, panuocBssu. PaGora ¢ mabopom “Introsat”. Pabota ¢

y4eOHBIM ocobueM “Pamuocssa3p” crp.78-81.
Paszpgean S. Kopnyc u npounocts (6 yacoB).
Ortan 1. OCHOBBI CONPOTHUBIIEHUST MATEPUAIIOB

Teopus: ConpotuBnenne matepuainos, GopM-QakTopsl KOpILyca U BIUSHUS
dopm-akTopa KOpIlyca Ha MHPOYHOCTHBIE XapaKTEPUCTUKU CIyTHHKA. Teopus

CO3aHHue KOHCTpYKIIPIfI, paspyniaromue 1 HEpaspymaromnue METOoAbl KOHTPOJIs.

ITpakTuka: M3rotoBineHrue TEXHOJIOTUYECKONH OCHACTKM, IpoBepKa 0a30BBIX

3HaHUM IIyTE€M CO3JaHUsI KOHCTPYKIIMOHHBIX Y3JI0B ¥ IIPOBEPKH JIaHHBIX Y3JIOB.
Pazgen 6. Hapexnocts nporpaMMHoro obecnedenus. (6 4acoB).

Ortan 1. ITnata Arduino MEGA. OcHOBHBIE XapaKTepUCTUKU ¥ paCHIMHOBKA

KOHTpOJLIEpA.

Ilpaktuka: IloaknrodeHnue nnatel K koMnbeloTepy. [IpoBepka U KoM

MIPOTrpaMMBI.
Jran 2. IIporpammuposanue Ha s361ke Python, C.

IIpaktuka: IlporpamMupoBaHue OOPTOBOrO KOMIIBIOTEpPA KOHCTPYKTOpA
introsat. BbITONIHEHWE NpPaKTUYECKUX 3aJaHuil U3 yd4eOHOro mocodOus
“CrytHuKocTpoeHue” ctp. 27-42. IIpoepka mporpaMMHOIO Koa Ha HaJIeXXHOCTb.

Teoprs METOZI0B TECTUPOBAHUS MPOTPAMMHOrO KOJA.
Pazgen 7. Ynpasienue nosieroM (8 yacos).
Jran 1. Teopus monéra, crmocoObl ynpaBIIeHUs TOJETOM.
Teopiu: Coszariiias cHoTeMa oopamiat. Kperr, Tanrax, pLickaiinoe.

IIpaxtuxa: Kocmuueckuii monér B mporpamme-cumyistope Orbiter 2016.

CreikoBka ¢ MKC. Brimonnenune wexIuiaHeTHOro Iepenéra. BelnonHeHue



npaktudeckux 3ananuil u3 ORBITER Space Flight Simulator ctp.26-33.

Pazgen 8. laTunkn Ha cnyTHHKe (6 1acoB).

Sfan 1. Hayunas anmapatypa ¥ cOOp JaHHBIX.

Teopust: boptoBo#i komIiekce ynpasieHus. Cuctemsr KA.

IIpaxTuka: COopka Mojienu CIryTHUKA Ha 6a3e KOHCTpyKTopoB OpOukpadT u
Introsat, mnoxgkmoyeHMe MAATYMKOB K OOPTOBOMY KOMIIBIOTEpY M OTJIajaKa
IIPOrpaMMHOT0 Kojia. BelnmonHeHue 3ajja4 OpUeHTalY U cTaOWIN3aliy CIIyTHHKA.
BrinonHenne npakTYecKux 3aanuii U3 yueOHoro nocobus “CryTHUKOCTpoeHue”
ctp. 47-61.

Paznen 9. Ilpomexyrounasi arrecranus (2 yaca).

Oran 1. [Ipeasammra mpoekTa, IpoBeAeHHE aHaNu3a Oy ylled padoTsl Ha

IIPOEKTOM. BEIsSIBIIEeHHE HEZOCTATKOB MMPOEKTA.
Pa3zgen 10. PaGora naa npoexrom. (96 1acos).

Oran 1. IlocranoBka nmpoGaeMBl.

TeopI/ISI: OCHOBEI HpOGKTHOﬁ JACATCIBHOCTH, MOTHBAllMsI Ha KOMAaHIHYIO

pabory.

IIpaktuka: Ilorpyxenue B npoOileMHyr0 00JacTe U (opMau3anus

KOHKpETHOU Ipo0JIeMB] MIIH aKTyaJIbHOM KOHKYPCHO# 3aauu.
Oran 2. KoHlentyaibHBIH.
Teopus: OcHoBel TexHonoruu SMART.
IIpakrtuka: Llenenonaranue, GopMHUpoOBaHie KOHLETIIUY PEIICHHUS.
Ortan 3. [TnaanpoBaHue.
Teopusi: OcHOBEI po60THI IO TexHOJOTHH SCRUM.

IIpaktuka: Co3/laHue cHUCTeMBl KOHTPOJSA (BHYTPEHHErO W BHEITHETo) Haj

IIPOEKTOM.

Ortam 4. AHaIATUYECKAS YaCTh.



- Ilpaktuka: AHanM3 CyIIECTBYIOIIMX pELICHWH B paccMaTpuBaeMoil

npobneMHo# 061acTi, HopMUpPOBaHHE OIPAHUYEHUM IPOEKTA.
Oran 5. TexHu4eckas U TEXHOJIOTHYECKas MpopaboTKa.

IlpakThka: OCKH3HBIM INPOEKT, TEXHUYECKH# INPOEKT, paboyHii IMPOEKT,
TEXHOJIOTMYECKasd IOATOTOBKA, W3TOTOBJIEHHME, COOpKa, OTJIagKa, SKCIepTH3a,

oleHKa 3 (PeKTUBHOCTH, ONITUMHU3AIMS 00BEKTOB M IIPOIIECCOB.
Oran 6. TectupoBanue.

HpaKTHKaI TeCTI/IpOBaHI/Ie B PCaJIbHBIX YCJIOBHAX, HOCTHPOBKA, BHCIIHAA

HC3aBHCHUMas OLICHKA.

Pasnen 11. UToroBas arrecranus. (2 4aca)

Oran 1. Uroropas 3amura mpoexra .
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