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1. IIEJIEBOM PA3JEJI
1.1. [MosicuuTENLHAS 3alIHCKA

JlomonHuTeNbHAS ~ OOIIEpa3BUBAIONIAs IporpaMma y4eOHOro Kypca —MO3BOJIAET
OpraHM30BaTh MO MHIUBHIyalbHOMY y4eOHOMY IIaHY B TOM HHCJIC yCKOPCHHOC oOy4yeHue B
TIOPS/IKE, YCTAaHOBJIEHHOM JIOKAIbHBIMH HOPMAaTUBHBIMH aKTaMu I'BY «PIIOKOCO» B pamkax
IpOrpaMMBl JIOMyCKaeTcss paboTa IO MHIMBHAyalbHBIM 00pa3oBaTe/bHBIM MaplipyTam ¢
OJIapEHHBIMHU JETHMHU U JIETHMH C OTPaHUYECHHBIMU BO3MOXKHOCTAMH 3/10POBBSL.

Jlnst 0Oy4alomMXCcs ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIME 3IO0POBBS, AETEH-MHBAINIOB
00pa3oBaTeNbHBIl MPOIECC MO TMPOrpaMMe pealusyercs ¢  yHdeToM 0CcOOEHHOCTEM
ICHXO(MU3MIECKOTO PA3BUTHS yKa3aHHEIX KaTeTOpUH 00yJaromuxcs.

OG6ydeHre 10 MpOrpaMMe I HHOCTPAHHBIX TPaXJIAH OCYIIECTBISETCS B IOPAIKS,
yCTAHOBJICHHOM JIOKAJIbHEIMM HOPMAaTHBHBIMH aKTaMH I'BY «PIIOKOCO».

OGyuaromnuecs: TOTy4yaT HayalbHbIC 3HAHHA O KOHCTPYKIHH Mojieiell pakeT, CHCTEM
CcriaceHys, KOHTpOoJUIepax II0JIeTa, PACCUMTAIOT, CIPOCKTHPYIOT U M3rOTOBAT CBOMMH pyKamu
MOZEIb PAaKeThl M CMOIYT YBHJETH W CPaBHUTH PE3yIbTaThl CBOETO TPyZa, 3almyCTHB B He0o
MOJIENIb PAKETEI.

AKTYaJIbHOCTh IPOrPaMMBI 3aKITI0YAETCS B TOM, YTO YMEHHS ¥ HABBIKH, IOy ICHHBIE HA
3aHATHSX, TOTOBAT OOyYaromMXcs B TMEPCHEKTUBE K KOHCTPYKTOPCKO-TEXHOJIOTAYECKOH
NeSTeIbHOCTh, NAIOT OPHEHTAlHI0 B BbIOOpe mpodeccuy. 3aHATHA NPOTPaMMBI PasBHBAIOT
J0603HATENLHOCTh, TOTOBHOCTh MPOOOBATh CBOM CHIIBI B CO3MAATEIBHOM, KOHCTPYKTOPCKOH,
HCCIIEIOBATENbCKOM ESTENbHOCTH, JKENaHHe OOIIAThCsl CO CBEPCTHHKAMH M MPOSBIATE CBOIO
MHIMBHIYalbHOCTH. TBOPUECTBO — 3TO BIOXHOBEHHE, 3aMbICEI, 1yBCTBO. PasBuTHE STUX KaYECTB
C JETCKOTO BO3pacTa CTaHeT TeM (YHIAMEHTOM, KOTOPBIH 00ECIEYHT YCHEIHOCTh JKHU3HH
pe6énka B Oynymem. Uepes 3aHATHS 1O Hporpamme NETH pUOOLIAIOTC K TEXHUYCCKOMY
TBOPYECTBY.

HanpapJieHHOCTh 00pa3oBaTeNbHO# MporpaMMbl «I'HApONHEBMATHYECKHE PAKETHI
(pakeToMO/IENBHOE HANPABJIEHHE) - TCXHHYECKas.

YpoBeHb 0CBOEHHS — CTAPTOBBIH.

Hoeusna mnporpammbl «['HApPONHEBMATHYECKHE pPaKeTbD) (paxeToMOJIENBEHOE
HATIPABJICHYE) COCTOMT B TOM, UTO, IPUMEHSS [IPOCTEHIIIie MaTepHallbl i TeXHOJOTMH, 3aT0TOBKH
HEKOTOpHIX  JeTajel, oOyvaroluecs pasHOro — BO3pacTa, C pa3IMYHON  CTEIEHDBIO
IOATOTOBJIEHHOCTA M OOBEMOM HMEIONIIMXCS 3HAHUH, IIOTy9al0T BO3MOXHOCTE B YCJIOBHIX
OTIOBIXa, B OYEHb KOPOTKWH CpOK, MpH MUHUMAJIBHOM KOJIMICCTBE 3aHATHIA HPHOOPECTH
MAKCHMAIBHOE KOJHYECTBO aKTyadbHOM TeMaTH4ecKod HH(pOpMalH, MPOBECTH «PYUHBICH
TeXHMYECKHE MAHUIYJSAIMA Ul [OJTydeHHs KOHEYHOTO Pe3ymbTaTa, a Takke OCYIIECTBUTDH
3aIlyCK M3TOTOBJEHHOM PaKeThI C MOJE3HOH HArPy3KOH.

Ienarorudeckas 1eaeco00pa3HOCTb IIPOrPaMMBI 3aKJI09AETCs B pa3sBUTHH TBOPYECKOH,
[03HABATENbHOMN, COIMANBbHON aKTHBHOCTH 0Oydarommuxcs. C meIaroruyeckodl TOUKM 3peHHS
Ba)KEH HE TOJNBKO caM (PaKT M3TOTOBJICHHS OOYYarollMMHUCS THIPONHEBMATHHCCKHX DPAKeT U
y4acTHs B 3allyCKe, a IpHOOpETeHHEe MU B TpoIecce paboTHI yCTOMYHBOIO HHTEpECa K TEXHHUKE,
1Ipo(heCCHOHANBHON HANPABIEHHOCTHU 1 KOMaHTHOH paboThL. 3aHATHS TEXHAYECKIM TBOPIECTBOM
CIIOCOGCTBYIOT ~Pa3BUTHIO KOHCTPYKTOPCKOTO ~MBIIUICHHS, YMCHHIO chopMyIupoBaTh U
I0CTABUTH Iepe]l co00# 1eb U N0OUBATHCA €€ BBIIOIHCHHA, CIIOCOOHOCTH aHAJIU3UPOBATH CBOU
JIeliCTBHS, UTO, B CBOIO 04€PElb, IOJOKUTENBHO BIASET HA HHTEIUICKTYalbHOC PAsBHTHC pebEHKa.
3aHsITHI TEXHUYECKUM TBOPYECTBOM BHIPAOaTHIBAIOT Y 00YYAIOMMXCsl TEPICHIE B yCHITMBOCTD,
OKa3bIBAIOT MOJIOKUTENLHOE YCIIOKaUBAIOIIee NEUCTBIE HAa HEPBHYIO CHCTEMY peOEHKa, ABIISACH
VICTOYHUKOM TOJIOXKUATETEHBIX SMOLHH.



OTaHunNTeIbHbIe 0CO0eHHOCTH MporpamMmbl. IIporpamMmoi mpemyCcMOTPEHO, YTOOBI
KKIOE 3aHATHE ObUIO HANpPAaBICHO Ha OBJIAJEHHE OCHOBaMH DPaKETOMOAEIMPOBAHMS, HA
nproOIIeHne AeTeil K aKTHBHOH MO3HABATEIBHOH H TBOpUecKoil pabote. IIpomecc 0OydeHus
PaKETOMOEIMPOBAHUIO CTPOUTCS HA ENMHCTRE AKTWRHBIX W YBICKATCIIbHDIX MUTOLOE M [IPNSMOB
yueOHO# pabOTBI, NpPH KOTOPOX B MPOLECCE YCBOCHHUA 3HAHWH, 3aKOHOB H IIpaBHUII
M306pa3UTENBHOTO MCKYCCTBA Yy  IIKONBHUKOB — PasBUBAIOTCA — MHIKCHEPHO-TEXHMYECKOC
TBOpuecTBO. [Ipu 5ToM Iporecc pa3paboTKy U U3TOTOBICHHS MOJIENIEH IPOUCXOMUT B yCITOBHAX
IPYIIOBOTO OOWIEHHS, YTO CHOCOOCTBYeT (OPMHPOBAHMIO KOMMYHHKATHBHBIX —KadeCTB,
BBLICTPaUBaHUIO OTHOIICHHHA B KOJUICKTHBE, YMEHHUIO paboTaTb B KOMaH/Je.

O0bem nporpamMmbl: 64 Jaca,

Bospact o6yuaromuxcsi: 11-15 yiet, HaroIHAEMOCTS IPYIIIEL — 24 yenoBeka

dopvMa © PpEKHM 3aHATHI: WHIMBHIYaIbHO-TPYNIIOBAS dopMa opraHu3aLUU
JeSTeTBHOCTH 00YYAIONMXCS HA 3aHATHSX; TUIL 3aHATHH: KOMOMHMPOBAHHBIN (BKIIOYACT B cebs
TEOpEeTHUECKHE, IPAKTHIECKHE, Ta00PATOPHBIC K KOHTPOJILHBIC 3aHATHS- 3aIly CKU paker).

PejkuM 3aHSTHI: 3aHATHS [PYIIIOBBIE, 10 6 9aCOB B CHb.

1.2. Iexp W 3aa9l TPOTrPaMMbI: 3HAKOMCTBO OOYYAIOMUXCSA € MOCTIKCHUAMH
OTEUEeCTBEHHOH M MHPOBOM KOCMOHABTHKH; Pa3sBUTHE HHXKCHCPHBIX HAMpaBJIeHUH Hay4HO-
JICCIIEIOBATEBCKO, IPOEKTHOM ASATEIPHOCTH 00y YaroIHXCs.

3amaumn:

Obyuarowue:

- TeopeTHyeckas MOATOTOBKA ydYalluxcsi B 00IaCTH DaKETOMOACIHPOBAHUA B
mpeaesnax MporpaMmel;

- 06yueHHe H3TOTOBJCHUIO [CHCTBYIONMX MOJCNEH PpakeT U3 JOCTYMHBIX
MaTepHanoB C IPUMEHEHHEM IIPOCTEHIIEr0 HHCTPYMEHT, & TAkKe 3alyCKy JIETAIOIIIX MOJIEIEH;

- dopMupoBaHHE IIPEICTABICHUA O MHOrooOpasud THUIOB H KOHCTPYKIHH
ABUMAIIMOHHOM M PaKeTHO-KOCMHYECKOW TEXHUKH;

- oOydeHHE OCHOBaM 3HAHHH 3aKOHOB ~ AJPONMHAMUKH,  METEOPOJIOTHH,
HEOGXOMMMBIH ISl M3TOTOBIIEHH)S | 3allyCKa JeTaloIKX MOJCICH;

- 3HAKOMCTBO C IIPOrPaMMHBIM 00€CTIeUeHHEM JL IPOSKTHPOBAHUS PAKET;

- 3HAKOMCTBO C MPOTPAMMHBIM  OO€CIEYCHHEM IO  [POrpaMMUPOBAHHUIO
KOHTPOJUIEPOB PAKET

- IIPOEKTHPOBaHHE 1 M3TOTOBICHUE MOJICIIA PAKETRL,;

- 3HAKOMCTBO C METOZAMHU 00pabOTKHU pe3yJIbTaTOB MOJIETa

- pa3BATHE JTOTHYECKOTO MBIIIICHHS ¥ MOTPEOHOCTH B TEXHAYECKOM TBOPIECTEE.

Pazsusatowgue.

- dbopMupoBaH¥e ¥ pa3BUTHE MHTEPECa K TEXHUKE, B TOM HHCIE, aBHAIIMOHHOHA H
PaKeTHO-KOCMUYECKOH, K TIPOQeCcCHIM H JIFOMAM, CBI3aHHBIM C eé (TeXHWMKH) IPOU3BOJICTBOM,
SKCIUTyaTalyel, HCIIOIb30BaHUEM PE3YIIBTaTOB NESTCIbHOCTH;

- CIIOCOOCTBOBAHME PA3BHTHIO TBOPUYECKHX CIOCOOHOCTEH — HMPOCTPAHCTBEHHOTO
BOOOpaXEHHs, KOHCTPYKTOPCKOTO MBILIICHHS, Xy/0XKECTBEHHO-3CTETHICCKOTO BOCTIPHSTHS
CBOEr0 TBOPEHHUS,

- dopMHupoBaHMe  aJEKBATHOH  CaMOOIEHKHM  Pe3ysbTaToB cOOCTBEHHOM
JeSTeIbHOCTH,

- pa3BUTHE MOTOPUKH PYK, YCHUIYHBOCTD, TpyZoJooue, BOJIIO,
11eJIey CTPEMIIEHHOCTb, CIIOCOOHOCTH aHAIH3UPOBATh CBOH NEWCTBHUS U IOCTYIIKH,

- pa3sBUTHE KOMMYHHKATUBHBIX M TBOPIECKHX CIIOCOOHOCTEH ydJaluXxcs.

Bocnumuisarowjue.

- CTpeMIIeHHE K CaMOpEaIH3alliy C IOMOIIBIO TEXHIYECKOTo TBOpHeCTRa,

- dopMupoBaHHE CIIIOUECHHON KOMaHIEL, CIIeIyIoIIel IeBU3Y: «OJIUH 3a BCEX, U BCC
3a OJTHOTO»;

= BOCIIMTAHHWE OTBETCTBCHHOCTH 34 )Z[CﬁCTBI/IH U IIOCTYIIKH,




- yCBOEHME MPAaBHI TEXHHKA O0€30macHOCTH IIPH pabote ¢ pa3IHYHBIMU
MHCTPYMEHTaMH ¥ MaTepruaaMH.

1.3. IlianupyemMble pe3yabTaThl MPOrPaMMbI

O:xnaeMpie pe3yabLTaTh

Byoym snamo:

- HaYaIbHbIE IPEICTABICHUS 0 KOHCTPYKITMA MOJIETIEN PaKeT, CHCTEM CTIACCHHUS;

- OCHOBEI pacyera CUCTEMBI CIIACECHHUS;

- OCHOBBI TPOEKTUPOBAHHS PAKET;

- BH/Ibl MATEPHAIIOB, IPHMEHAEMbIX B KOHCTPYHPOBAHUH;

- TeXHHUKY 0G€30TmacHOCTH NP paboTe ¢ HHCTPYMEHTAaMHU;

- IPHMHIIKATIB] aHATM3a JAHHBIX T10JIETa.

byoym ymemeo:

- H3TOTABIMBATh JAEHCTBYIOINME MOJIEIHM DaKeT M3 JOCTYIHBIX MaTepualioB C
[pUMEHEHHEM TPOCTElilero MHCTPYMEHTa, a TakoKe 3allyCKarh JICTAIOMHE MOZCIA PaKet e
II0JIE3HON HArpy3KOoi,

- M3rOTABINBATh IIPOCTEHINHE MOJIENN H3 Oymary;

- W3rOTaB/IMBATh CUCTEMY CIIACCHHUS,

- peryJIupoBaTh MOJEIH,

- 06pabaThIBaTh JaHHBIE OJETHOTO KOHTPOJLIEpa

@®opMbl MOABEIEHNS HTOTOB PeaaH3alluH NPOrpaMMBbl:

- 3aIyCK MojieNieii pakeT ¢ MoJIe3HOH Harpy3KOH.

Cnoco0bl onpeaeeHUs pe3yIbTATHBHOCTH:

- 3alUTa IPOEKTa;

- MUATHOCTHKA JTMYHOCTHOTO POCTA.

Buabl 03KHIAEMBIX Pe3yJbTATOB:

JIuunocmuvie pe3ylbmamol.

- TMYHOCTHOE PA3BUTHE;

- pa3BUTHE WHXECHEPHO-TBOPYECKON HHUIIMATABBL,

- pa3BHTHE MOTCHIMANBHBIX BO3MOXKHOCTEH M HMX pealu3allud [epes BOBJICUCHHE B

pasIMYHBIC BUIBI JESTENPHOCTH; '

- mpodeccHoHANbHAs OPHEHTALIA,

- pa3BUTHE CAMOCTOSATEIBHOCTH U JTMYHON/KOMaHIHOM OTBETCTBCHHOCTH.

MemanpeomemHule pe3yiomambyl.

- opMupOBaHUE HABBIKOB TIPOSKTHOH HCCIIeIOBATENILCKOM NesITeNbHOCTH;

- hOpMHEpPOBaHKE HABBIKOB PAIHOHAIBHOTO HCTIOJIB30BAHH cBOOOHOTO BPEMEHH.

IIpeomemmnule pe3yiomambol.

- hopMHpOBaHHE HPeICTaBIEHUs 00 WHXKEHEPHOH cepe NeATeIbHOCTH;

- (opMHEpOBAHKE IPE/ICTABIEHHUS 00 a3POKOCMUYECKON OTpaciy;

- BOBJICUEHWE B IPAKTHUECKYIO AESTENFHOCTD IO KOHCTPYMPOBAHHIO H MOJCTHPOBAHHMIO,

- (pOpPMHUPOBAHUE HHIKEHCPHBIX HABBIKOB;

- pasBHTHE TPAKTHYECKHX yMEHHH IO NPOEKTMPOBAHMIO H MOJCIHPOBAHHIO paKeTHO-

KOCMHYECKOM TEXHUKU, POOOTOTEXHUKH;

@®opMbl ATTECTAIMH: HTOrOBAs — 3aAIATA [IPOCKTA (3amyck paker), peaexcus.

2. COI[EP)KATE.JILHBIﬁ PA3JIEJ
2.1. Coaep:xanue NporpamMmbl
Tema 1. BBoaHoe 3aHsiTHE.
Teopus. 3HAKOMCTBO C yYalIMMHUCH. BeejeHne B IporpamMmy. leMaTH4ecKuil ILIaH
samsTHit. TexHUKa 6€30MaCHOr0 TPy MPY H3TOTOBIEHUM MOJICIEH PaKeT. [TpaBuiia MOBEICHUS
B KaGHHeTe JUIsl 3aHSTHI, Ha cTaprax pakeT. CucrteMa ClaceHust MOJCTIH.



Ipaxmuxa. O3HakoMmieHHe ¢ nomerenneM. [1og60p MaTepHaloB IS W3TOTOBIEHUS
Mozielieid, BEIOOp HeoOXoauMoro HHCTpyMeHTa. Tect «[IpaBuiia TexHuKy 6€30MaCHOTO TPYyIay —
paboTa ¢ HHCTPYMEHTOM U MaTEPUAIIOM.

Tema 2. IIpoexTHpOBaHHE paKeThL.

Teopus. OsHakomnenme ¢ TporpamMmHbIM  obecmedenmem Open  Rocket,
AsponuHamudeckue (GOpPMBI OCHOBHBIX uyacTeli Momeneli paker. OOyduenne mpuémam
U3TOTOBJICHHUSI MOJIEJIEH paKeT, CHCTEM CHACEHHs MapalllioT, CTPUMEpHas JieHTa. [Ipakmuxa.
Pa3zpaboTka mpoekTa pakeThl B mporpaMmmHoM obecriedernnn Open Rocket.

Tema 3. Pacuer mapamroTa.

Teopus. IlpaBuina pacueTa naparmrora, Teopus 00paboTKH MaTepHala.

IIpaxmuxa. Packpolika naparmora, IOIIKB MapaloTa, TECTHPOBAHKE MAPallioTa

Tema 4. PazpaboTka MexaHH3Ma CHCTEMBI CIIACEHHS

Teopus. OsHakoMIIEHME C OJICKTPOHHOM CXeMOH MOJETHOrO KOHTpOJUIepa,
IIPOEKTUPOBAHUE KOPILyCa JIIsl CHCTEMBI CITaCEHHE

IIpakmuxa. YepueHue Kopiryca CUCTEMBI criaceHus. M3roToBlIeHHE KOPITyca CUCTEMBL.
Kpemnnenue nojaeTHoro KOHTpoJUIEpa.

Tema 5. Coopka kKopmyca paKeTbl

Teopus. Texnuka 6€30maCHOCTH MIPH pabOTE C KJIeeM, 03HAKOMIIEHHE CO CXEMOM cOOpKH
paKeTHI

Ipaxmuxa. C60pKa KopILyca pakeThl, IpOBEpKa IIEHTPa MacC PaKETHL.

Tema 6. [IporpammupoBaHie KOHTpOJUIEPA

Teopus. O3HaKOMJICHHE C TpPUHIHIAMHU MporpammupoBaHus B cpene Arduino IDE,
03HAKOMJICHHE C IPUHLUIIAMU [Iepeadu TeIEeMETPUI

Ipakmura. llogxmoueHne OWONHOTEK [NAaTYUKOB DPAKETHI, NPOBEPKA DPaTHOCBI3H,
IpOrpaMMHPOBAHKE AJITOPUTMA TI0JIETa PaKeTHl. TecTHpOBaHUE CUCTEMBI CIIACEHUS B COOpaHHOM
pakere.

Tema 7. UToroBsnie 3anmyckH paKer

Teopus. O3HaKOMJICHHE C TEXHOJIOTHSIMM 3allycka THAPOIHEBMATHYECKHUX PAaKeT.
O3HaKoOMJICHHE C TEXHUKOH 0€30macHOCTH NpH paboTe Ha CTapTOBOM ILIOLIAIKE

Ipaxmuxa. 3amyck pakeT

Tema 8. O6paboTka pe3yIbTaTOB I0JIETA

Teopus. O3HakoMJIeHHE C TIpHHIUNAMH OOpabdOTKM [JAHHBIX IIOJIETa pPAaKeThI.
O3HaKoMJIeHME C NPHHIMIIAME HOCTpOeHUs rpadMKoB B IporpaMMHOM obecredeHue Excel (u
COBMECTHMOE), 03HAKOMJIEHHE C IPHHIAIIAMH aHaIH3a JaHHBIX 110 TpadHKy

IIpaxmuxa. llocTpoenue rpapuKoB IOJIETA.

3. OPFAHI/I3AI_II/IOHHI)II7I PA3JIEJI
3.1. YueOHo-TeMaTHYECKHH NJIaH

Ne HaunmenoBanne pasaeia KoaungecTBO Yacos ®DopMbl
n/m (Momyst)/TemMbl Bcero | Teopusn | IlpakTuka | aTrecramun/
KOHTPOJIA
1. | BBonHOE 3aHsTHE 2 0 2
PakerocTpoenue — HCTOpUSA H 1 1 0
COBPEMEHHOE COCTOSIHHE
3. | JIBurarenu pakeT 1 1 0
4. | PakeToCcTpoeHUE KaK MHKEHEPHBII 1 1 0
IPOEKT
5. | 3HaKoMCTBO ¢ OOIIMMU IPUHIMIIAMHA 2 2 0
OJIETA PAKETEL




6. | Obmue ¢u3MUeCKue TMOHATUA H 2 2 0
SIBJICHHUS
7. | LleHTp TsXecTH, LEHTP HaBJIECHHA, 1 1 0
a’poHAMKAYECKAs CUITa
8. | AspoarHamuKa 10JIETa PaKkeThl 1 1 0
9. | Teopusi BOOHBIX paKeT 1 1 0
10. | Teopus ABMKEHHUS € IAPAIIIOTOM 1 1 0
11. | Pacyer yCTOHYMBOCTH DaKeThl B 3 1 2
nporpammioM obecnedennn  Open
Rocket
12. | Co3manne CBOEH MOJEU PAKETHI S 1 2
13. | 3nakomctBO ¢ Arduino IDE 3 1 2
14. | Kanpkynsatopbl pacyéra [IBHOKCHI 1 0 1
BOJIHOM paKeThl U pacyéra napamora
15. | OnmexTpudeckass ILenb, OCHOBHBIC 1 1 0
3aKOHBI 3JeKTpryecTBa. [IpHHIMITED
COOPKH 3IEKTPUUECKOH LEIH
16. | Arduino u Mmoxyiu 4 2 2
17. | CucTteMbl MMTaHUS MOJIEIH PAKEThI 2 1 1
18. | CucteMs! CBSI3H 1 1 0
19. | IuxkmorpaMMa MUCCHH IIOJIETA 3 1 2
20. | O6paboTKa JaHHBIX O IOJIETE 3 1 2
21. | IlpoextupoBanue pakersl Kopirye 1 0 1
paKeThl
22. | Pa3zpaboTka M€XaHM3Ma CHCTEMBI 5 2,5 2,5
CrIiaceHus
23. | Pa3paboTka 3JIEKTPOHHOH CHCTEMBI 4 1 3
0J10Ka yIIpaBJIeHHUs paKeTon
24. | I1a¥ika 377eMeHTOB OJI0Ka yIIpaBJICHUS 4 1 3
paKkeTou
25. | Coopka pakeTsl 3 0,5 4,5
26. | [IporpaMMUpOBaHKE KOHTPOJIIEPA 3 1 2
27. | UtoroBble 3amyCKH paKeT 4 0 4 3amura
IPOEKTa-
3aIyCcK paKeT
28. | O6paboTKa pe3yIbTaToB IOJIeTa 1 0 1 pedaeKcus
UTtoro 64 27 37




3.2. Kanenmapublii yueOHbIH rpadpuk

Oobem
Cpoxk peanuzanuu . Pexxum Koxa-Bo
YueOHbIi EPHOT % NPOrpamMMbl
HpOrpaMMbl 2QHATIHT TPV
(uac.)
2024 rox cMeHa — ITo pacmmcanuro 64 1
03-13 oexabp (24 genoBex B
TpyTIIe)
3.3. OpraHu3anMoOHHO-NIeJArOrHYECKHE YCJIOBHS PeaTH3aliH NPorpamMmbl
MaTtepuaibHO-TEXHHYECKOEe 0DecneyeHne NporpaMmbl
MarepuansHo — TexHHUecKas 0asa Ul TPAKTHYeCKOH paboTRl jenuTcs Ha

000pyI0BaHUE U PACXOJHBIE MATEPUAIIBL.

MudpacTpykrypa: KoMHaTa — 60 METpOB KB., 14 cTONOB, 28 cTynbeB, po3eTKU: 6 mT. +
10 yanuauTENEH po3eToK (5 M), SKpaH Wi MPOEKTOP C HOAKIFOIECHHBIM KOMIIBIOTEPOM, IIOJIC U
3amyckoB pakeT, 40x40 METpOB, CTAHOK JIa3ePHOU PEe3KH

OCHOBHBIE MaTepHanbl: KOMIIBIOTED, HOJNETHEIH KOHTPOJLIEP, IIyCKOBOE YCTPOHCTBO,
IpHeMHas CTaHUus, HaGop wuHCTpymeHToB (LlupoBok MyIBTHMETP, ITuHIIET W30THYTHIH,
Bokopesbl, JmiHHOryOUBl, Kitemm Ui 3a4MCTKH IPOBOIOB, Hox xannenspckuii, Habop
oreeprok (PHO, PH1, PH2, SL3, SL5), HanuisHuKE (KpYTJIBIH, IOCKHIA), [IITaHreHIUpKy Ib,
Kimoun racunbie, HoxHULBL, Briroc, IPUIIol 6e3CBUHIIOBEI, PyuHas apenb+ cBepia) masibHas
cTanmysi, Habop HHCTPYMEHTOB MperoaBarens, Ganepa 3 MM.

Pacxo/HbIE MaTEPHABI — CM. TAOJIHMILY HHXKE.

Mertonsl OOYdYeHHS: CIIOBECHBI, HATTIAAHBIA, IPAKTHICCKHH 00BSICHUTEIBHO-
WJUTIOCTPATHBHBIH, PENPOTyKTHBHBIH, YACTHYHO-TTOUCKOBBIM, 3BPUCTHYECKUH, MPOOIEMHBIH,
JMATOTOBBIH, (DPOHTAILHBIA, HHAUBUTYalTbHO- HPOHTATBHBIH.

IIpueMbl: CTUMYJIMPOBAHUs MOTHBALIMH, SMOLOHAIbHAS TIOUIEPIKKA, II0KA3 TICAArorom,
pabora mo 0Opasiy, BEHIIONHEHME [PAKTHYECKOTO 3a/@HHs, CaMOCTOATEIbHAs pabora,
IPOEKTHpPOBaHHE. TEXHOJIOTHYECKOE OOecIeue e MpOrpaMMBL. HayuHo-Iiejaroru4ecKom
OCHOBOM oOpramusanuu OOydeHHs 1O [aHHOH IpPOrpaMMe  SBJISIOTCA  JIAHHOCTHO-
OpPHMEHTHPOBAHHbIE TEXHOJIOTHH. JTO TEXHONOTHH Pa3BUBAIOIICTO 00yd4eHus, a UMEHHO CUCTEMa
pa3BHBAIONETO OOyYeHHs C HANPABIEHHOCTHIO HA Pa3BUTHE TBOPYECKHMX KAYCCTB JIMYHOCTH 1
TEXHOJIOTHS PAa3BHBAIOIIEr0 OOy4eHMs, a TaKke IeJarornka COTPYAHHYECTBA, HMIPOBBIC
TeXHOIIOTHH, TEXHOJIOTHH IIPOEKTHOTO ¥ MPOOIEMHOr0 00y ICHHUSL.

‘3.4. PacxomHbie MAaTEPHAJIBI

1 Bamion asuratens (IJIACTHK)

2 3aroTtoBKa It cTabMIn3aTopoB (KapTOH)

3 3aroToBKa o6TekaTes (IIEHOIIEKC)

4 Kopmyc (Oymara)

5 Hampasirsiromue (T1aCTHUK) 'S
6 Kopityc CHCTEMEI CIaceHus! - 7 feTaleH (banepa)

7 Viop cucTeMBI ClIaceHus (IIacTHK)
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8 Camopessi 2,9x10 _ : e
9 Bunar M3x6 , 10



10 Buat M3x8

11 Croiiku M3x10

12 Crsoxku 150MM (TITACTHK) B
13 TlyckoBoii mTyIep B cOope (INACTHK)
14 USB-UART xoHBepTep

15 Monyns 3amucu Ha SD kapty

16 Brixmouatens RCD-11

17 Knema na Garapeiiky tumna "Kpona"
18 DieMeHT NUTAHUS

19 Kromka ¢ pasbeMoM mojxirodenus DS-316
20 Muxkpo-cepBOIIpUBOL

21 TIposox Micro USB

22 CTpoIibl MapartoTHEIE (M)

23 TxaHb [isl ©3TOTOBIICHKS IAPANIIOTA

24 Beprmror

25 KoJbLio pe3uHOoBoe s hUKCAIHH KPBIIIKYM OTCEKa MOJIe3HOH Harpy3Ku

26 IIluyp pe3uHoBbIH, 20cM

27 TIpoBox MoHTaxHbIH 200 M
28 CKOTY META/TM3MPOBAHHBIA
29 CkoTY IBYXCTOPOHHHH

30 CKOTHY IJIAaCTHK

O6opynoBaHHE

TlyckoBoe yCTPOMCTBO IyCKOBBIX PakeT
ITosieTHBIE KOHTPOJLIEPHI

Ha6op py4HOro HHCTPYMEHTa

HaGop WHCTPYMEHTOB dKCIIepTa

N Wb W N

TTasgipHas CTaHIIUA

3.5. KaapoBoe obecnieueHne mporpamMmbl

KommbtoTep ¢ ycranosneHHbM Arduino IDE, OpenRocket, Autodesk Inlventor'
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ConoBbeB MBan WropeBdd, CHEMANHACT MPOEKTHOrO oduca ITepenoBon

I/IH)I(GHepHOfI mKoJsl CaxalnHCKOro rocy1apCTBEHHOI'O YHUBEPCHUTECTA

Wkounukosa KpuctuHa JIMHUTpHEBHA, HHKCHEP naboparopuu  MMPEVY
TIepeI0BOi HHKEHePHOH miKoJibl CaxaliHCKOro rocy1apCTBEHHOr0 YHUBEPCUTETA
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4. CIINCOK JIMTEPATYPBI

4.1. CnHCOK HCMO0Jb30BAHHOM JUTEPATYPBI

Asunos M.H. Mogenu paxet, - M., 1968.

Bykm E.JI. OcHoBEI pakeTHOro Mozemu3ma. — M., 1972.

Topckuit B.A., Kporos .B. PakeTHoe MOJeipoBanue, - M., 1973.

Ecbkos B.®. Kak mocTpouTs MOEH pakeTsl, - M., 1967.

3aBopoTos B.A. Ot uneu 1o mozenu. - M.,1988.

Kpotos U.B. Mogenu paket. — M., 1979.

MuxuprymoB J.B. Asuanwonubii Momenmusm: Ilocobue [Uis pyKOBOAUTENEH KPYXKKOB

TIEpBOTO M BTOPOTO roja 00yYeH s, U3aHHE BTOPOe, IepepabOTaHHOE U JOIOTHEHHOE. - M.,1986.

8.
9.

[Tontaser I.A., Kpsinosa B.A. AsponuHamuka Mozienel paker. — M., 2004.
Poxxkos B.C. ABramoienpHoe 00beaunenue. - M., 1978.

10. Poxxos B.C. CnopTusHbie Mozeny pakerT. - M.,1984.
4.2. CucoK JIUTEPaTypbl, PEKOMEHI0BAHHOI 00y4aromumMcst

Ul

EcbkoB B.®. Kak mocTpouTh MOJIENb pakeTsl, - M., 1967.

3aBopotos B.A. Ot uzxen no moaenu. - M.,1988.

Kpotos U.B. Monenu paket. — M., 1979.

ITonraser . A., Kpsutosa B.A. Asponunamuka Mojernel paket. — M., 2004.

Vi Commep, [IporpaMMupoBaHHE MUKPOKOHTPOJIIEPHBIX IIJIAT Arduino/Freeduino —
2012
IIpoextuposanue B Autodesk Inventor (1. B. 3unoBbeB)
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