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HACHOPT NIPOTPAMMBbI

HaumenoBanue JlononHuTenbHas oOmeoOpa3zoBarenpHas

NPOrpaMMblI oOmepa3BuBaromias nmporpamma «Kocmuueckas
poopUEHTAIUSDY

HanpasieHHocTb Texnnueckas

NMPOrpaMMblI

Bua nporpamMmmbl MonaynbHas

Yupexaenue, CrpykTypHOE MOJpa3ICIICHUE “LlenTp

peanu3syrouiee TEXHUYECKoro TBopuectBa Jgered  “HOBAmapk”

nporpamMmmy roCcyAapCTBEHHOIO OIOHKETHOTO YUPEIKICHUS
JIOTIOJIHUTEIBHOT O 1po(heCcCHOHATILHOTO
oOpa3zoBaHUs Camapckoi obnacTu

“HoBOKYyMOBIIEBCKUI peCYpCHBIN LEHTP”

CocraBuresnb CnupugoHoB A.A., mearor JONOJHUTEIBHOTO
MPOrpamMMBbl obpazoBanus LITT/ «HOBAmapky,
Cknes O. C., meroguct L{TT/ «HOBAmnapk»
Bo3pact yuammxcs 12 — 14 ner
Cpoxk peannzanuun 2 roga
YpoBeHnb ocBoeHUs1 | O3HAKOMUTEIIbHBIN
o0pa3oBaTeJIbHBIX
pe3yJbTaToOB

KoauuyectBo gaereii B | Ot 10 mo 15 gemoBek

rpymnmne

C KaKoro roaa | 2022 rox
peajim3yeTcsi mMporpaMmma

(HOBBIE peaKIum)




KPATKAA AHHOTALIIUA

JlonmomHuTenpHas — oOmieoOpazoBarenbHas — OOIIEpa3BUBAIONIAS  TIPOrpaMma
TeXHUYEeCKON HampaBieHHOCcTH «Kocmuueckas mnpodopueHTamms» (mamee —
[Iporpamma) cocTtaBieHa B COOTBETCTBUM C NMPUOPUTETHBHIMU HampaBieHUs MU 11.20
Vkaza Ilpesunenta Poccuiickoit @enepanuun ot 1 gekabps 2016 r. Ne 642 «O
Crparerun Hay4HO-TEXHOJOTHYECKOro pa3Butus Poccuiickoit ®@enepauun» u
COOTBETCTBYET KOHIENIUMU (enepaIbHOro MpoeKkTa «Ycmex KakKIoro pedOeHKa» u
paccurTaHa Ha 2 rofa oOy4eHHs.

[Iporpamma OTHOCHUTCA K TEXHHUYECKOHM HANpPaBIECHHOCTH, TaK Kak
OpPUEHTUPOBaHA HAa KOHCTPYMPOBAHUE, MOJICIUPOBAHUE, U3YUYCHHE METOJIUK pacuera
MAaKCUMAJIbHOM M ONTHMAJIBHOM BBICOTHI IOJIETA MOJEJIEH PAKET, CIEHHaTIbHbIX
KOMITBIOTEPHBIX TIporpamm, 3D- MogennpoBaHusl.

[Iporpamma pa3zpaboTaHa ¢ Y4ETOM BO3PACTHBIX OCOOEHHOCTEW, HMHTEPECOB
KOHKPETHOM IIeJIeBOM ayauTopuu, oOydaromuxcsi B Bo3pacte oT 12 no 14 ner u
CIIOCOOCTBYET Pa3BUTHUIO KOHBEPIE€HTHOTO, JUBEPICHTHOTO U aOCTPAKTHOTO BHJIOB
MBIIIUICHUS, @ TaKXe€ CIOCOOCTBYET MOSBJICHUIO YCTOWUYMBBIX HABBIKOB B MPUHITHU

ONTUMAJILHBIX CAMOCTOSTEIbHBIX PEIISHUH B JIFOOOH )KM3HCHHOU CUTYAIIUH.

HOACHUTEJIBHAS 3AITMCKA

HanpagBijieHHOCTb IPOrpaMMbl: TEXHUYECKAS.

AKTYaJIbHOCTH MPOrPaMMBbI 00YCJIOBIIEHA HOBBIMHU 1IETIEBEIMA OPHUEHTUPAMH B
oOpazoBarenbHOM Tpolecce. CorjacHO HOPMATUBHO-TIPABOBOMY JOKYMEHTY 00
oOpazoBanuu (DenepaibHOMY TOCYJAPCTBEHHOMY CTaHAApTy OCHOBHOIO OOIIEro
o0pa3oBaHusl), BAXHYIO pOJIb B 00pa3oBaTeIbHOM IMPOIECCE OTBOIUTCA CHUCTEMHO-
JeSTeIbHOCTHOMY —MOAXO0NYy, obecrneuuBaromemMy (HopMHpOBaHHE TOTOBHOCTH K

CaMOPa3BUTHIO, HETMPEPHIBHOMY OOpPa30BaHUI0 M AKTUBHOW y4eOHO-TIO3HABATEIHHOU



NEATEeIbHOCTH y4alllerocs CpeaHed KOsl o0pa3oBaTeNbHOM opraHuzanuu. Jlis
peanu3aluyd HUAEH CHUCTEMHO-IESATEIBHOCTHOIO TMOAXO0/Ja HEOOXOIMMO pPacCHIMPUTH
Kpyro3op o0OydYarolmuxcsi, MOTMBHpPOBaTh Ha JajlbHEillee caMooOpa3oBaHHUE,
CIIOCOOCTBOBATH Pa3BUTHIO MHKEHEPHO-KOHCTPYKTOPCKOTO TUTA MbliieHus. Haubomnee
(G (PEKTUBHBIM METOJOM JIsl JOCTHXKEHMSI JAHHOTO pe3yibTaTa BUIUTCS MPUMEHEHUE
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHH, Cpel I O0YUICHUS TCTCH.

JlononHuTenbHas — 001IeoOpa3oBaTenbHas — 0Olepa3BUBAlOIIas  pOrpaMma
TEXHUYECKON HampaBieHHOCTH «KocMmuueckas mnpodopueHTanus» HaueleHa Ha
pelieHre 3ajay, onpeAcieHHbIX B PeaepalbHOM MpoeKTe ““Ycmex Kaxaoro peoeHka”,
CrtpaTteruu conuaibHO- YKOHOMHYECKOro pa3BuTusi CaMapckoi 00JacTy Ha EPHOJT 10
2030 rona.

[Iporpamma OTBE4aET COBPEMEHHOMY YPOBHIO Pa3BUTHS TEXHUKU U TEXHOJIOTHH.
OHa onupaeTcs Ha TPagUIMOHHBIE JAUAAKTUYECKUE MPUHIUIBI (JIOCTYIHOCTH,
MOCJIEIOBATEIbHOCTH M JIp.) M HMMEET MOAYJIbHBII XapakTep, MO3BOJSIOMINN
MIPEMNO/IaBaTEeI0 BApbUPOBATh U KOMOMHUPOBATH COJIEPIKAHKE.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:

o  @enepanbHblii 3akoH OT 29.12.2012 1. Ne273-03 «O06 obpazoBaHuu B
Poccutickon @enepanumy;

° Crparerus pa3sutusi Bocnutanus B Poccuiickoit deaepannn Ha epUoI 10
2025 ronma (ytBepxkaeHa pacnopsbkenueM [IpaButenscTBa Poccuiickoit @enepanuu oT
29 mas 2015 1. Ne 996-p);

e [Ipuka3 MunucrepctBa npocseuienus Poccuu ot 9.11.2018 Ne 196 «O06
yrBepkaennn  [lopsaka opraHuzammu U OCYIIECTBIEHUS  00pa3oBaTelbHOMN
JESTEIBHOCTH IO JAOMOJHUTENIbHBIM 0011€00pa30BaTEeIbHBIM POrpaMMam»;

e [Ipuka3 MunuctepctBa npocemieaust PO ot 3 certsops 2019 r. Ne 467
"O6 ytBepxknmenuu llemeBoli  Mojenw  pa3BUTUS ~ PETHOHAIBHBIX  CHUCTEM
JOTIOJTHUTEIBHOIO0 00pa3oBaHus AeTei";

e [locranoBnenue [71aBHOTO TOCYZAapCTBEHHOIO CAHUTAPHOIO  Bpada



Poccuiickoii ®enepanuu ot 28.09.2020 r. Ne 28 «O0 yTBepKIE€HUN CAHUTAPHBIX TPaBUII
CIT 2.4.3648-20 «CaHUTapHO-2MHUIEMHUOJIOTHYECKHE TPEOOBAHUS K OPraHU3aIlUsIM
BOCITUTaHUA U 00YYEHUS, OTJIbIXA U O3JOPOBJIECHUS AETEN U MOJOIEHKI.

e [Ipuka3 MuHucTepcTBa OoOpa3oBaHus M Hayku Camapckoil 00JacTu OT
20.08.2019 1. Ne 262-on «O06 yrtBepxkaeHuu I[IpaBun mnepcoHUPUIIUPOBAHHOTO
(dbuHAHCHUPOBAaHUS JOMOJHUTENIBHOTO OOpa3oBanusa aeteil B Camapckoi oOmactu Ha
OCHOBe cepTu(urKaTa MepcOHUGUIUPOBAHHOTO (UHAHCUPOBAHUS JOMOJIHUTEIHHOTO
oOpa3oBaHus J€Teil, OOydYaromuxcs MO JOMOJIHUTEIBLHBIM 00I1Ie00pa3oBaTEILHBIM
porpaMmamy;

e Meronuueckue pPEKOMEHIAUMHU MO MPOEKTUPOBAHUIO JOMOIHUTEIBHBIX
oOlIepa3BUBAIOIIMX MPOTPaMM, HalpaBiI€HHbIX NUCbMOM MwuHoOpHayku Poccum ot
18.11.2015 No 09-3242;

o «Meroauyeckue pEKOMEHJALMH IO  pa3paboOTKe  JOMOJHUTEIbHBIX
oOmeoOpa3oBarenbHbix  nporpamm»  ([IpunokeHue K  NOUCBMY  MHUHHCTEPCTBA

obpaszoBanus u Hayku Camapckoit odmact 03.09.2015 Ne MO -16-09-01/826- TV);

e Ha ocHOBaHMM mnHMCbMa MUHHUCTEpPCTBA HpocBewieHuss Pocculickon
Oenepanuu ot 15.04.2022 r. Noe CK-295/06 «Metonuueckue pexomengamuu «O0
MCII0JIb30BaHUU TOCYIAPCTBEHHBIX CUMBOJIOB Poccuiickoil @enepanuu npu 00y4yeHuu u
BOCIIMTAaHUU JE€Te U MOJIOACKM B 00pa30oBaTENIbHBIX OpraHU3alUsaX, a TaKxKe
OpraHM3alMsIX OTAbIXa JIeTell M UX O3I0POBJICHUS» B MpOrpamMMmy ObLI BKIIIOUEH OJIOK
«3HAKOMCTBO € TOCYIAPCTBEHHO CUMBOJIUKON.

HoBu3Ha mporpamMmbl COCTOMT B TOM, YTO OHa pa3paboTaHa C y4E€TOM
COBPEMEHHBIX TEHJIEHUMA B OOpa30BaHUU IO MNPUHLMILY MOIYJIBHOTO OCBOCHHS
MaTepUalIa, 4YTO COOTBETCTBYET peaanu3alyu JINYHOCTHO-OPUEHTUPOBAHHOIO IIOAX0/A B
00pa3oBaHUH.

OTJaHYUTEIHbHOH 0CO0CHHOCTBIO IPOTPAMMBI SIBJISIETCS €€ Pa3HOYPOBHEBOCTb,
Kak B 00IIeM coiepxaHuM (KaXIbli MOCIeAYIONINI MOIYJb YCIOXKHSETCS), Tak M

BHYTpU Kaxaoro MoAyis. B mporpamme ompeneneHsl 3 ypOBHSL CIOXHOCTH:



O3HAaKOMHUTEIbHBIN, 0a30Bbli, yrayOneHHbll. Ha oOydeHne npuHUMArOTCS AETH C
pa3HbIM YpPOBHEM IIOATOTOBKM M OOILEro pa3BUTHs, YTO IO3BOJISIET PEATU30BaATh
JUYHOCTHO-OPUEHTUPOBAHHBINA MOAXO0 B OOYUYEHHH.

Ileparornyeckas 1eJ1ecoo0pa3sHoOCTh peanuzanuu IpOrpaMMBbl
JOTIOJIHUTENBHOIO 00pa3oBaHus « OCHOBBI KOCMUUECKON MHKEHEPUU» 3aKIIIOUAETCS B
BO3MOXXHOCTH TPUOOpETeHHs] Y OOYYaloIUXCS KOMIETCHIUHA W MPAKTHUYECKUX
HaBBIKOB 10 KOHCTPYUPOBAHUIO KOCMUYECKHX aIIapaToB, PACUETY JABMKEHUS, a TAKKE
CUCTEMHOMY MPOEKTUPOBAHUIO B LIETIOM.

Heas mporpammsbl — (GopMuUpOBaHHE MEPBOHAYAIBHBIX 3HAHWI, YMEHUU U
HABBIKOB IIPOEKTUPOBAHHUS, MOJICIIMPOBAHUS, a TAK)KE CO3AaHUE YCIOBHM JUIsl pa3BUTHS

II03HABATENBHBIX ITPOLECCOB M AMOLIMOHAIBHO-BOJIEBOM CPEPHI 00YUaIOLIUXCA.

3apaun:
3anaun O3HaKoMUTEIBHEI ba3oBbIi1 ypoBeHb VYrinyOnaeHHbIH YPOBEHD
YPOBEHb
Obyuarowue MI03HAKOMUTh ® chopmupoBaTh y ® Co31aTh
ydamuxcs ¢ YUaAIIAXCSI HEOOXO0IMMbIe
OCHOBHBIMH crienManbHble YCIIOBHS AJISt
MIpaBUIIAMH, yMeHus: pabora B dopmHpoBaHus U
MPUHLIUIIAMU U nporpaMmax 1o pa3BUTHSA
MOHATUSAMHU MO/JICJINPOBAHUIO, KJTFOUEBBIX
KOCMHMYECKOU [IPOBEJICHUE KOMITETCHIIUI
TEXHUKHU pacueToB oOyyaromuxcs
JIBYKEHUS,KOHCTP (KOMMYHHUKaTHBHBI
YKTHBHBIE X,
YMEHUSI. UHTEJUICKTYaIbHBI

X, COITUAIbHBIX);

e copMHUpOBaThH
yMEHHE
CaMOCTOSITENTEHO
HaxOJUTh
JMYHOCTHO-
3HAYUMBIE CMBICIIBI
B KOHKPETHOU
yueOHOU
JESATENIBHOCTH




Pazeusarowue

® pa3BUBAThH y

y4alIuxcsi HABBIKOB
CaMOCTOATEIIbHOMN
paboTHI;

® CI10co0CTBOBAThH

AKTUBHU3alUU
MBICITUTEIIEHOM
JIESITEILHOCTH
y4YaIuxcs

® pa3BHBATh Y
yyanmxcs yMeHue
MIPOU3BOIUTH
BAKHEWILINE
JIOTUYECKHE ONepaluu
(aHanu3, cpaBHEHUE,
000011eHNE);

® pa3BUBATh
MBIIICHHUE, TAMSTh,
BHUMaHHUeE,
HaOJII0AaTENbHOCTD
yUalmxcs;

® Dpa3BHBATh
KOMMYHHUKATHBHbBIE
HaBBIKH,
(dbopMUpOBaTh HABBIKU
WHAUBUAYAILHON U
KOMaHAHON paboThI

pa3BUBaThH
IeNICYCTPEMIICHHOC
Th U BOJICBBIC
Ka4yecTBa
y4aIuxcs;
chopmMHupoBaTh
YHUBEPCAJIbHbBIE
CIOCOObI
MBICIIEICSTETLHOCT
u (abcTpakTHO-
JOTHYECKOTO
MBIIUICHHSI,
naMsITH, BHUMaHUS,
TBOPYECKOTO
BOOOpaXeHU);
chopMupOBaTH
YMCHHE
TCHEPUPOBATH UJCH
YKa3aHHBIMHU
METO/IaMU;
chopMupOBaThH
YMEHUS
aHAM3UPOBAThH
pe3yJIbTaThl CBOEH
paboThI, BBIIETATH
BO3HUKIITHE
3aTpyaHEHUS U
CTPEMUTHCSA K UX

MPEOJIOJICHUIO
Bocnumamenvuvie | ® BOCIUTATh ® Dpa3BUTH BOCITUTATh
HEJICYCTPEMIIEHHOCT KOMMYHUKaTUBHBIE MOJIOKUTENBHOE
b, caMoobananmue, OTHOIIEHMS BHYTPH OTHOLIEHHE K
OepesxHoe MUKpPOTPYII U B YYCHHIO U
OTHOILLEHUE KO .
BPEMEHH; KOJJICKTHBEC B LICJIOM; IMO3HAaBATEIILHOU
® BOCIIMTATh 3TUKY ® cdopmuposars JEATEIIBHOCTH;
IpyNnoBoOi paboThI; CTPEMJICHUC K CIOCOOCTBOBATh
® pa3sBUTh BHUMAaHHUC, HpI/I06peTeHI/IIO HOBBIX BLIpa60TKe
AKKypaTHOCTh U SHAHUH U 06 LEeKTHBHOIM
TCPICHHC COBEPIIEHCTBOBAHMIO CaMOOIIEHKH
O6yanOHIHXCH NMCHOIINUXCA HABBIKOB y4daIuxcs,
BOCITUTATh
YBaX€HUE K

MHEHHUIO IPYTUX




| | | [ o

Bo3pacrt aereii, yuacTByOIIMX B peajiu3aluu nporpammsi: 12-14 ner.

KonuuectBo nereii B rpynne: 10—15 genosexk.

Cpok peaqm3anum: nporpaMma paccuuTtana Ha 2 roga, oobem 108 1acoB B roj,

4 momyns nepBoro roga ooyuyenus (1 momxyins - 18 wacos, 2 Moaynb - 33 yaca, 3 MOIYITb
— 29 gacos, 4 Monynb - 28 yacoB); 4 Moayss BToporo roja odyuenus (1 momymns - 11
4acoB, 2 MOyJb - 36 4acoB, 3 MOAYJb - 26 yacoB, 4 MoyJb - 35 4acoB).

@opMbl OPraHu3aluu AesITeJbHOCTH: IPYINIOBas (BECh KOJUIEKTHB), MaJIbIMH
rpynmnaMu o ypoBHSIM OCBOEHMSI IPOrpaMMbl, MHAUBHUAYalIbHas ((PpoHTalIbHAs paboTa
00yu4arolerocs ¢ NelaroroM Uik CBEpCTHUKOM-HACTaBHUKOM).

®opma 00y4eHMAA: 3aHITHE, JEKLHUs, NMpaKTU4YecKas padoTa, KPYIJIbIA CTOJ,
MO3rOBOW IITYpPM, OJINMIIMA/1A, KOHKYPC.

Peskum 3ansATHII: 2 pa3a B HEJEIIO.

OOyuenue  ocyuiecTBisiercss B oyHoM  ¢dopme.  [JomomHuTenbHas
oO1ieo0pa3oBarenbHasl 00IIepa3BUBAOIIAs MporpaMMa Mpu HEOOXOJUMOCTU MOXKET
OBITh peain30BaHa C MOMOIIbIO COBPEMEHHBIX AUCTAHIIMOHHBIX TEXHOJIOTHIA.

[Tpu nuctaHOHHOM popme 00yUEHHS ITTUTENLHOCTD 3aHATHSI COKpAIIAeTCs 10
60-75 MuHYT (B 3aBUCHMOCTH OT BO3pacTa oOydaromuxcs 1 (GOpMbI Io1aul MaTepuraa,

¢ yueTtoM camocrostenbHoi padoTsl) (CIT 2.4.3648-20).

O:xugaembie pe3y/ibTaThbl:

O3HaKOMHUTENBbHBIN

3amaun ba3oBblii ypoBEeHb YrnyOaeHHbIH YPOBEHb
YPOBEHb

MertanpeameTHbie | ® CIIOCOOHOCTD ® CrocoOHOCTb K ® YMEHHE OLICHUBATH

(0bwue ons scex aHaJIU3HPOBATh U (bopMHpOBaHUIO CBOIO

modyrneii) JIeTIaTh BBIBOJBL MOTHBAILIMH K NESITENbHOCTD;
00y4eHHUIO U ® yMeHHe
WHTEpeca K y4acTBOBAaTh B
HUCTOPUH JIAaJiore, CIIylmaTh
KOCMOHABTHKHU, 1 TOHUMATh
KOHCTPYHPOBAHU JIpYTHUX,

O KOCMHUYCCKUX BBICKA3bIBATh CBOIO




CUCTEM U TOYKY 3pEHUS
anmnaparTos
JInunoCTHBIE ® HaBBIK JIOTHYECKOTO e [IpuobGperenue ® YMmeHue paboTath C
(0bwue ona scex MBIIUIEHUS, 0a30BbIX COBPEMEHHBIM
modynet) paboTOCIOCOOHOCTH VHIKEHEPHBIX 000pyI0BaHUEM
KOMIIETCHIIN; ® yMmeHHe paboTaTh
CaMOCTOSITEIILHO
e TBopueckHii MOAXO K e VYMeHue
pELIEHNUIO 3a/1a4 pabotarts c
601b1IUM
o0beMOM
JTAHHBIX
IIpeamerHbIC MoaynpHBIN IPUHLIMI IOCTPOCHMS IIPOrPAMMBI IIPEAYCMATPUBAET ONIUCAHUE
IIPEIMETHBIX PE3Y/IbTATOB B KAXKJA0M KOHKPETHOM MOJYJIE.

®opma 00yYeHUS OYHAS

O3HAaKOMUTEIBLHBIN

baz3oBrIit

VYrnyOneHHbii

bpoHTaTBHAS B MaJIBIX I'PYIIIAX

UMHAUBUAYaJIbHAs (TIapHas)

Kpurepuu u cnoco0bl onpenesieHuss pe3yJabTaTUBHOCTH

I[JISI TOTO UTOOBI OLOCHUTH YCBOCHUEC IIPOIrpaMMBbI, B TCUCHUEC Ioda UCITOJIb3YIOTCA

CICAYIOIIME METOJbl JUArHOCTHKU: cobecepoBaHue, HAOJIOJICHHE, aHKETHPOBAHUE,

BBIITOJIHCHHUC OTACJIBbHBIX TBOPYCCKHUX SaI[aHI/II\/'I, TECTUPOBAHUC, YUACTHC B KOHKYpPCax,

BUKTOPHHAX.

ITo 3aBepmieHHI0O Y4eOHOTO IIIaHA KaXJIOr0 MOJYJIS OIICHUBAaHWE 3HAHUI

IMPOBOAUTCA IMOCPEACTBOM BUKTOPHUHEI, I/IHTCJIJICKTyaJIBHOﬁ HI'PBI HJIN HHTCPAKTUBHOTI'O

3aHATHA.

(I)Ole)I KOHTPOJIA U MOABCACHUA UTOI'0OB:

® HaOIIoAcHIE,

® WHTCPAKTUBHOE 3aHSATHC,

® aHKECTHPOBAHUE,

® BBLITNIOJIHCHHUE TBOPUYCCKUX 3aaHU,

® TCCTHPOBAHHUC,

10



® HBpUCTHYECKas Oecena,

e (0O0yuarolre Urpskl (JIeI0Bast UTPa, UMUTAITHA),

® TCCTHPOBAHUC,

® KoH{]epeHIus,

® Vy4JaCTHUC B KOHKYypCax, OJJMMIIHaAaX, BUKTOPHHAX, XaKkaToOHaxX B TCUCHHC Iroaa.

Yueonsblii miiaun (1 rox o0yyenus)

Ne KounuecTBo yacos
HasBaunue MmoayJis
MoayJis Bcero Teopus IIpakTuka

1. KocMmuueckas TexHuka 18 6 12

2. PakeToctpoenue 33 13 20

3. OpOuTanbHOE ABHKEHUE 29 11 18

4 DNEeKTpONUTaHUEe CITyTHHKA 28 8 20
HUTOI'O 108 38 70

Moayas 1. «kKocMuuyeckasi TeXHUKa)
Peanuzaumst 3TOoro  MoAyids  MO3BOJUT  oOydaromuMmcs — npuodpectu

0a30BbI€ 3HAHUS O BUAaX U TeXHUUeCKUX ocooeHHocTax KA u PH.

Hean Mmoayasi: chopMupoBath 3HaHUS 0 puHIUNax ctpoeHus: KA u PH,

pacimmpeHe Kpyro3opa B 0071aCTH KOCMOHABTHKH.

YpoBHU 3anaun IIporuosupy Kpurepun ITpuMeHnsiembl DopMbI 1
OCBOCHMS MOJLYJIs eMble onpeaeneHus € METO/bI U METO/IbI
IIPOrPaMMBI IIpeIMETHBIE IIPEIMETHBIX TE€XHOJOTHMH | ITUArHOCTUKU
MOAYJIS pe3yJbTaThl pe3yJbTaTOB
Os3naxomumen e 3HaKoM e Dop e (Crmocob e Texnon e Hab
bHbLU CTBO MHUPO HOCTb oruu JIIOJICHUE,
y4almx BaHU ydanmm pa3BHBaroIIe TECTUPOBA
cac e cs ro HUE.
UCTOPHU MOHSI CamMocCTo oOyueHus;
YECKUM TUH O ATEIBHO BHYTPUTPYII
u KITIOY O3BYUYHUT noBast
acrexTa €BBIX b muddepeHIt
MU JIEM Ha3BaHU uanus A
KOCMOH €HTax e OpraHu3anu
ABTHUKHU. KOCM OCHOBH U 00y4eHus
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HWYECK BIX Ha Pa3HOM
1704 y3JI0B YpOBHE,
arper KOCMHYE JUYHOCTHO-
aToB CKOT'0 OPUEHTHUPOB
amnrmnapar aHHas
au TEXHOJIOTHS,
03BYYUT nearoruka
b KaKyIO COTpYAHHYE
byHKIH CTBa;
10 OH ° Mero
OCYIIECT JIbL:
BJISIET. dpoHTaTHH
ast pabota ¢
YUUTEIIEM,
HarJsIHbIA
,
CJIOBECHBIN
METO/I
0o0ydeHwusl.
baszosuviii 3HaKoOM e dopmup CnocoOH e TexHono e Habiro
CTBO OBaHUE OCTh TUU JIeHue,
yyammx MTOHATUI y4danmm pa3BUBa AHKETH
cic 0 ucst IOIIETO pOBaHU
BUJIaMU dakTopa CaMoCTO o0y4yeHu e,
KOCMHUY X SITEJIBHO s, ompoc,
€CKHX KOCMHUE MpoaHaI JTUYHOCT MPOBEN
amnmapa CKOI0 M3UPOBa HO- €Hue
TOB U noJyieta Th OpUEHTHU maxma
IpoYuM HECKOJIb POBaHHasA THOHU
u ko KA n TEXHOJIOT napTuu
BHaMHU IIPOBECT U,
KOCMHUY U UX nearoru
SCKOM CPaBHUT Ka
TEXHUK €JIbHBIN COTpYIH
. AHAIHS. WYeCTBa;
® MeTombI:
pernpony
KTUBHBIN
METO/I,
BOCITPOU3
BEJICHUE
u
MOBTOPE
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HUC

criocoba
JesATeIbH
OCTH H
o
3a71aHUs
M
nejarora
;
MeTtombl
pa3BHUTHUSA
CaMoCTOs
TEIIbHOCT
H.

Yenybonennvuii e [IpoOy e dopmupo e CnocobH TexHomor e HaGmro
KIACHHU BaHUE OCThb 15040 JICHHUE,
© MOHATUI y4aImm pa3BUBAIO TECTUP
10003
HATONL 0 ucst Iero OBaHUe,
HOCTH BaKHOCTH CaMOoCTOS oOy4deHus TYypHUD
" HUHXKEHEP TEIIbHO ;

UHTEpE HBIX onpenen Bnytpurp
ca pelIeHui SITh yIIoBast
00yua B peumMy nudpdepe
IOINXC KOCMHU4YECC IeCTBa U HITUanus
z;(CMH KOH HeZoCTaT ISt
wecKoii oTpaciu KU opraHuza
TEeXHUK MHIKEHEP n
e HBIX 00yeHU
pelIeHui Ha
npu pazHOM
CpaBHUTE YPOBHE,
JBHOM JUYHOCTH
aHamn3e 0=
OpPUEHTHU]
OBaHHasI
TEXHOJIOT
s,
TeIaroru
Ka
COTpYIHU
YecTBa,
aJlanTUBH
ast
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TEXHOJIOT
us;

e MeTonObl:
YaCTUYHO
ITOMCKOBBI
€ WIH
ABPUCTUY
€CKHeE, a
TaKKe
TBOPYECK
ue,
HCCIIEN0B
aTelIbCKue

Brauane O6pa3OBaTeJII>HOI‘O Inmponecca I1meaaroromMm IIpOBOJUTCA BXOAHAaA

JUArHoCTUKa B BHUJAC AHKCTHUPOBAHMA. B X0AC KOTOPOI'0 yCTAaHABJIMBACTCA YPOBCHDb

3HaHUU 00YyYarOIIErocs.

B pe3ynbrare 0cBO€HHUS MOAYJIA IPOBOAUTCS MMPOMEKYTOUHAS TPOBEPKA 3HAHUU

oOyuaromuxcsi B (opMe ompoca, MO3BOJISIONIETO BBISIBUTH YCBOGHHE Marepuala

00yYarOIIMMHUCH.

Y4yeOHO-TeMaTHYeCKUH I1aH Moayasa«KocMuyeckasi TeXHMKa»

Ne Kosnn4yectBo yacos DopMbI
Tema 3aHsATHSA
Teopust | IIpakTuka Bcero KOHTpoOJIs1/
aTTecTaluu
1 | Beoanoe 3anstue. Texauka 1 - 1
6e30macHOCTH Habmontenue,
Oecena, ompoc
2 | Beenenue B 1 - 1
KocMOHaBTHKY.HcToprueckue Habmonienue,
acreKThl. OCHOBOITOIOKHUKH Gecena, onpoc
MHPOBO KOCMOHABTHKH
3 | Bungsl kocMuyeckoi 4 4 8
TeXHUKH.DAKTOPbI KOCMUYECKOTO Habmonienue,
nonéra.PakeTsl,pakeTHbIE Gecerta, onpoc
JIBUTATEJIN,KOCMHUYECKHE
anmaparsl.
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4 | Coznmanue 3D - mozeneit 1 5 6
IIPOTOTUIIOB KOCMUYECKUX Habmonenwue,
arnmnapaToB Oecena, orpoc
5 | CpaBHeHHE MapaMeTPOB 1 1 2
BbIOpaHHBIX PaKET C Ha6moneune,
OTIPEJIENIEHNEM TIPEUMYILIECTB U Oecena, ompoc
HEJOCTAaTKOB KaXJI0T0 THIIA
Hroro: 6 12 18

Conepxxkanue moayis «KocMuyeckasi TeXHMKa

Tema 1. «BBoaHoe 3ansaTne. TexHuka 0€30MacCHOCTH.

Teopus. CopepxaHue W peKUM 3aHATHM; HHCTpyKTa)k IO TEXHUKE
O6e3zonacHocTH (MIpaBWiIa TEXHUKH OE€30MAaCHOCTH, TMpaBHiia MPOTHUBOIOKAPHON
0e30macHOCTH, MpaBUiIa JOPOKHOTO JIBUKEHUS, IPABUIIA TTOBEJACHUS B UPE3BBIYANHBIX
CUTYALUX).

Tema 2. «BBegenne B KOCMOHABTHKY. UcTOpHYeCKHE ACTIEKTHI.

OCHOBOIOJI0KHUKHA MHPOBO KOCMOHABTUKN.

Teopus. McTopuss KOCMOHABTUKH

Tema 3. «Buabl kKocMHUYeCKOii TeXHHKUA. PaKTOPbI KOCMHYECKOT0 MOJIETA.

PakeTbl, pakeTHbIE IBUTATEIM, KOCMHUYECKHE ANNAPATHL.

Teopusi. Buibl KOCMUYECKOW TEXHUKH, MEXaHUKA MOJIETA.

[Ipaktuka. CpaBHEHHUE  XapaKTEPUCTUK U  KOHCTPYKIMH  Pa3IMYHBIX
KOCMHUYECKHX alapaToB OJTHOTO THUIIA.

Tema 4. «Co3nanue 3D - moesieil NPOTOTHIIOB KOCMUYECKHUX ANINIAPATOBY.

Teopus. Beenenne B 3D wmoxpenupoBaHue, u3ydyeHue mnporpamm no 3D
MOJIETUPOBAHUIO U OCHOBHBIX MHCTPYMEHTOB JIJIs1 CO3/IaHUSI MOJIEIH.

[IpakTtuka. Co3nanue NpoToTUIIA KOCMUYECKOro annapara B 3D pempakrope.

Tema 5. «CpaBHeHHe apaMeTPOB BLIOPAHHBIX PAKET € OIpeieIeHueM

NMPEeUMYIIECTB U HEIOCTATKOB KAKI0T0 TUIIA.

Teopus. CpaBHEHHE MOJETEN PAKET.

H[)&KTI/IKa. O6’bC,Z[I/IHCHI/IC B KOMaHZbl OJIs1 CPAaBHCHUA W BLISABICHHA CIa0BIX U
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CUJIBHBIX CTOPOH KOHCTPYKIIMM MOJEIJIEW PAKET y MPOTUBOIIOI0KHON KOMAaH/IbI.

Moays 2. «PakerocTpoeHue»

PeaszauHH 9TOT0 MOAYJIA ITO3BOJIUT O6y‘{aI-0HII/IMCSI ITIO3HAKOMMUTECA C ITIOHATHCM

«PCAKTUBHOC ABHIKCHHC), HAYUUTHCA PACCUUTBIBATH OCHOBHBIC KOMIIOHCHTBI MOI[CJ'IGfI

pakeT,IpuoOPECTH HABBIKM KOHCTPYUPOBAHUS U PAOOTHI C pa3NTUYHBIMU MaTepUaiaMu 1

MHCTPYMEHTaMHU.

I.[e.m; MOAYJ/IdA: IIOJIYYHUTH OIIBIT pa3pa60TI<H U CO3JaHuA MOACIIN PAKCTHI C CUCTEMOM

CIaceHus,KoTopas Oy/ieT 0e30MmacHO BO3BpallleHa MOCIE 3ayCKa;CPaBHUTD CIIOCOOBI

HN3TOTOBJICHUA U ITIOATI'OTOBKH K HOJIéTy MOIICJIGﬁ PaKCTHI HA TBépI[OM TOIINIMBC 1

TUIPOPAKETHI.
YpoBHU 3anaun IIporuosupy Kpurepun [IpumeHnsiembl DopMbI 1
OCBOEHHUS MOJLYJIst eMble OIpeieNIeHUs € METO/Ibl U METObI
IPOrpPaMMBI IpeIMETHbIE IPEIMETHBIX TE€XHOJOTMH | JTUArHOCTUKU
MOJTYJIs pe3yiIbTaThl pe3yJIbTaToB
Osnakomumen | o Cdhopm e Codop ® YpoBeHb e Texnomo e HaGmro
bHbI HpoBaT MHPO 3HaHUHN THH JICHHE,
b BaHbI 0 pa3BuBa TECTHUP
3HAHUSA 3HaH MOJIETISX IOLIETO OBaHME
0 us o paxer; o0y4yeHu
MO MoOJie ® VYpoBeHb o1
X X 3HaHUHN BHYTPUT
paxer, paxe; 0 pymnmosa
e [lo3nak e Codop crenud b
OMMTbH C MUPO HKe muddepe
MOHSATH BaHbI peaKkTuB HIMAUs
eM 3HaH HOTO TUIS
peaxKTuB us o JIBUKEH Opranmsa
HOTO peaxT usl. UH
JIBIKEH HWBHO oOydeHu
usl. M s Ha
JIBUK pazHoM
CHUH. YpPOBHE,
JUYHOCT
HO-
OpUEHTH
poBaHHa
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o
TEXHOJIOT
us,
[eJaroru
Ka
COTpYIH
MYEeCTBA;
Merto
IIBL:
¢pon
TaJlbH

ast

pabort
ac
yuuTe
JIEM,
Harjs
THBIN

;

CIIOBE
CHBINA
METO

A

o0yue
HUSL.

baszoevi

N3yuur
b
o0bopyn
OBaHME
HEo0Xo0
IUMOe
JUIS
U3TOTOB
JEHUS
MoJelIe
1 paker
ITo3nax
OMMTHC
qac
MaTepu
anaMu
U UX
BIIUSTHU

e Dopmup
OBaHUE
3HAHUU
00
0bopyno
BaHUU
TUTS
W3TOTOBII
eHus
MoJieJIen
paker;

® VYMmeHue
MPOBECT
¥ TIo100p
OTnTHUMAJI
BHBIX
Marepua
JIOB U

® VYpoBeHb
3HAHHI
110 nns
paKeTom
OJIeTTHPO
BaHUA,

e CrocobH
OCTh
CaMoCTO
ATEIHLHO
MIPOBECT
U pacueT
" cOOpKy
COCTaBIIs
FOIINX
qacTen
MOJIETU
pakeTsl.

Texnomo
THH
pa3BuBa
IOILIETO
oOyudeHu
i,
JIMYHOCT
HO-
OpUEHTHU
poBaHHas
TEXHOJIOT
ns;
negaroru
Ka
COTPYIIH
HYECTBA.
Metonpr:

peupoay

e Habiro
JIeHne,
aHKeTH
pOBaHU
c,
ompoc,
peanus
anus
3aJJaHH
ou
KOMOH
HaIMHU
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€M Ha METOIUK KTUBHBII

MPOTOT npu METOI,

W CO3JaHu BOCITPOHU3

MOJCIIN u BEJICHHUEC

pakeThbl MOJIENHN n

paKeTh». MOBTOPE

HHE
crocoba
JeATeIIbH
OCTH U
o
3aJaHusA
M
regarora
; METOJIBI
pa3BHTHUSA
CaMOCTOS
TENBHOCT
n.

Yenybnennwiii e [lo3Ha e Pacuer e (CriocoOH TexHomor e HabGio
KOMUT MOJICIIN OCTh uu JICHUE,
bC paKeTsl B CaMOoCTOS pa3BUBAIO TECTHP
MOZACH 3aBHCHUMO TEIIbHO IIeT0 OBaHME,
;ZII?GT c CTH OT ) paccuuTa 00y4eHust TYPHUP
HOJIe3H OJIE3HON Th ;
ot HArpy3KH. MOIITHOCT Buytpurp
Harpy3 Bri6op b yIIoBas
KOM. ONTHUMAaIb JIBUTATE]T nuddepe

e Ilo3na HOU g I HIOMAIUsS
KoMHT CHUCTEMBI BBIBEIICH JJIs1
;a;mq CIIaceHMUS. ust opraHuza
HBIMH BBIOpaHH 107071
croco6 ou 00yueHHsI
aMu MOJIE3HO Ha
KOMIIO i pazHoM
HOBKH Harpy3ku YPOBHE,
H9HC3H Ha JUYHOCTH
ot
Harpys 3a/laHHy 0-

KIL 0 OpPUEHTHU]
BBICOTY. OBaHHA
MOJIEIHP TEXHOJIOT
OBaHME ui,
BBICOTBI 1e1aroru
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roJieTa
MOJICIU B
COOTBETC
TBYIOILIE

Ka
COTPYJIHU
YecTBa,
aJlanTUBH

m I1O.

as
TEXHOJIOT
U,

e MeTOoObl:
YaCTHUYHO
ITOMCKOBBI
€ WIN
IBPUCTUY
€CKHe, a
TaKKe
TBOPYECK
ue,
HCCIIEN0B
aTelIbCKue

Y4eOHO-TeMaTHYeCKHUIl IU1aH Moayass«PakeTocTpoeHune»

Ne KosmmmuecTBo yacos DopMbl
Tema 3ausaTus
Teopusi | IIpakTnka Bcero KOHTpoOJIs1/

aTTecTalluu

1 | Beeaenue.KoHctpynpoBanue 2 3 5
KOpITyCa MOJIEIIH. Habmonenwue,
Oecena, ompoc

2 | Pacuér crabunuzaTopos 1 1 2
HaGmronenue,
Oecena, ompoc

3 | Usrorosnenue cTabnim3aTopos 1 2 3
HaoOmroneunue,
Oecena, ompoc

4 | PacueT M U3rOTOBJICHHUE CUCTEMBI 2 3 5
CIIACEHHS Hao0moaenue,
Oecena, onpoc

5 | COopka MOJIeNH 1 3aITyCK. 2 3 5
HaoOmroneunue,
Oecena, ompoc
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Pacuer rugpopakeTs 2 3 5
HaGmroneune,

Oecena, onpoc

KoHcTpynpoBanue Mmozaenu 2 3 5

paKeThl HaGnronenue,
Oecena, onpoc

3amycK MOJIeTT PaKeThl 1 2 3

HaGnronenue,

.CpaBHEHUE ABYX 3aIlyCKOB
Oecena, onpoc

HTroro: 13 20 33

Conep:xanue moayJs «Pakerocrpoenue»

Tema 1. «BBeaenue.KoncrpyupoBanue Kopmyca Moaean».
Teopus. Begenue B TeOpUI0 pakeTOCTPOEHUS, OATUIUCTUKY MOJETA PAKETHI.
[IpakTrka. KoHCTpyHpoOBaHHE KOpIyca pakeThl U3 BaTMaHA.

Tema 2. «Pacuér crabuan3aTropos».

Teopus. O0bsicHEeHHE TEOPUN YCTOUYHUBOCTH.

[Ipaktuka. Pacder cTrabuin3aTopoB METOIOM ILJIOMIACH.

Tema 3. «A3roroBjeHUe CTAOMIN3ATOPOBY.

Teopus. CpaBHeHHE MaTEpUaJIOB ISl CTA0MIIN3aTOPOB.

[IpakTuka. M3roToBieHre CTaOMIN3aTOPOB U3 MEHOIIACTA.

Tema 4. «Pacuer 1 U3roTOBJICHHE CHCTEMbI CIIACEHHSI».

Teopus. Pacuer miomanu napanrora.

[IpakTuka. M3roToBieHue napamora u CTpoIl.

Tema 5. «COopka MoaeJIM U 3aIyCK».

Teopus. Texnuka 6e30macHOCTH, 000PYI0BaHUE CTAPTOBOTO CTEH/IA.
[TpakTrka. 3amycK MOJICJIA PAKETHI.

Tema 6. «Pacuer ruapopakersi».

Teopus. Pacuer napameTpoB pakeThl, BBLIOOP MaTeprasos,
[IpakTtuka. Pacuet monenu B coorBeTcTBytOMIEM [10.

Tema 7. «KoHcTpyHpOBaHue MOAEIH PaAKeThD».
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Teopus. Pacuer mapameTpoB pakeThl, BHIOOp MaTepUajioOB, pacdeT JBHKEHUS

PaKCThI, CUMYJIALINA 3aIlyCKa.

[Ipaktuka. KoncTpyupoBanue u cOOpka pakeThl, pa3MEUICHHE IOJIE3HON

Harpy3KH.

Tema 8. «3amyck Mmogesn pakersl. CpaBHeHHE ABYX 3aIIyCKOB).

Teopusa AHanu3 TaHHBIX S3KCIEPUMEHTA,

[IpakTrka 3amycK pakeThbl ,BHECEHUE U3MEHEHUI B KOHCTPYKIIUIO PAKETHI.

Moayas 3. «OpOuTanbHOE IBHUKEHHE»

Peanuzaiyst 5Toro Mo1ysisi IO3BOJUT 00YUYaIOIIUMCS MPABUILHO MOHUMATh

IIpOHECCChI, IIPOUCXOOAINUC B IIOJIC I[CﬁCTBHH I'paBUTAOUU IUIAHCT U JPYT'UX HeOECHBIX TCI,

IMPOTHO3UPOBATh IIOBCACHUC aIlllapara.

Heas Mmoxyasi: BeeneHue B HEOECHYIO MEXaHUKY ,M3yYCHHUE TUIIOB OPOUT

YpoBHU 3anaun IIporuosupy Kpurepun ITpumeHnsiemsl DopMbI 1
OCBOCHMS MOyJIst eMble ornpeaeneHus € METO/bI U METO/IbI
IIPOrPaMMBI IIpeIMETHBIE IIPEIMETHBIX TE€XHOJOTMH | JTUArHOCTUKU
MOAYJIS pe3ynbTaThl pe3yJbTaTOB
O3naxomumen o Cdopm o dopmup ® YpOBEHb e TexHon e HabGio
bHbII npoBar OBaHUE 3HaHUU OTUH JEHUE,
b 3HAaHUU 00 pa3BuBa TECTHUP
3HAHUSA 0 THIAax opourax IOLLETO OBaHME
0 TUIax opouT. ux o0yueH
opouT Ha3BaHU usi;
uu BHYTpH
paccrost rpymnmo
HUS OT Bas
3EMJIH. muddep
eHiua
us A
Oprasu
3alMu
o0yueH
us Ha
pa3HOM
YPOBHE,
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JUYHOC
THO-
OpHUEHT
UpOBaH
Has
TEXHOJ
orusl,
neaaror
uKa
COTpYH
HUYECT
Ba;
Mertonbl:
¢bponHTan
pHas
pabora ¢
yuuTene
M,
HaTJISTH
BIM,
CJIOBECH
bIY
METOJT
o0y4yeHu
s1.

baszoevi

Chopm
UpoBaT
b
3HaHUS
0
JIBUYKCH
1717
KOCMHU4Y
€CKOTO
ammapa
Ta 1Mo
pasHbIM
TUIIaM
opowuT.

e Dopmup
OBaHME
HaBbIKa
onpezen
CHUS
OpOUTHI
1o €¢
BU3YaJlbH
on
CXeMme.

e CrocobH
OCTh
CaMoCTO
SITEIILHO
peanuso
BaTh
pacuer
JIBIKEHU
A
KOCMHYE
CKOTO
armapar
a 1o
orpenen
CHHOMY
BUJTY
OpOUTHI.

Texnomo
THH
pa3BuBa
IOILIETO
oOyudeHu
A,
JIMYHOCT
HO-
OpUEHTHU
poBaHHas
TEXHOJIOT
ns;
negaroru
Ka
COTPYIIH
HYECTBA.
Metonpr:

peupoay

e Habiro
IICHUE,
AHKCTU
pOBaHU
<,
orpoc,
peanus
anus
OHIIIIIT
nJId.
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KTUBHBIN

METO/I,
BOCIIPOU3
BEJICHUE
u
MOBTOPE
HUE
crioco0a
JesiTebH
OCTU U
no
3a/laHus
M
nejarora
; METOJIbI
pa3BHTHUSA
camMocCTost
TEIBHOCT
u.

Yenybnennwiii e Cdopm o dopmupo e (CriocoOH TexHomor e HabGio
nposar BaHHE OCTh 15051 JICHHE
b 3HAaHUU O CaMoCTOS pa3BUBaIO TECTHP
SHAHUA rpaBUTAI] TEIHHO IIETOo OBaHHE
gpaBm MOHHBIX onpeznen 00yueHus
AIMOH BOpPOHKax UTh ;

HBIX u TPaeKTOP Bnytpurp
BOPOHK rpaBUTAI] HI0 yIIoBas
ax HMOHHBIX rnosera nuddepe
aHoOMaJIuA KOCMHNUe HITUanus
X CKOro Ans
anmnapara opranusa
BOJIM3HU 107071
rpaBUTAI] 00yeHH
WOHHOU Ha
BOPOHKH pasHoM
OJIHOM U3 YPOBHE,
IaHeT JUYHOCTH
COJIHEYH 0=
oii OpPUEHTHU]
CHCTEMBI. OBaHHA
TEXHOJIOT
usl,
ne1aroru
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Ka
COTPYAHH
YecTBa,
aJanTUBH
as
TEXHOJIOT
U,

e MeTOoObl:
YaCTHUYHO
ITOMCKOBBI
€ WIN
IBPUCTUY
€CKHe, a
TaKKe
TBOPYECK
ue,
HCCIIEN0B
aTelIbCKue

Y4eOHO-TeMaTHYECKHUI I1aH MOAYJIs «OpOUTATIBHOE IBUKEHHE)

Ne KosmmmuecTBo yacos DopMbl
Tema 3ansaTHA
Teopusi | IIpakTnka Bcero KOHTpOJIs/
aTTecTaluu
1 | Beeaenue. YpaBHeHue 2 2 4
nBmkeHus paker. KocMuueckne Habmonenue,
CKOpOCTH. JIBIDKEHHE 10 OpOuUTe. Gecena, onpoc
Tunst opour. [Tapamerpsl
OpOUTHI
2 | Pacuér rpaBUTAIIMOHHOI BOPOHKH 2 2 4
HaoOmroneunue,
Oecena, ompoc
3 | Co3naHue rpaBUTALMOHHON 2 5 7
BopoHkH. [IpoBesenue Habmonenwue,
5KCIIEPUMEHTOB. Gecena, onpoc
MopnenupoBanue oyI€Ta 1o
opoute
4 | TIpoBeneHNE SKCIIEPUMEHTOB C 3 5 8
TKAaHBIM CTCHIOM. AHAIU3 Habmonenwe,
JIBUYKEHUS HECKOJIBKUX TEJ B Gecena, ompoc
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CHUCTEMC

5 | IIpoBeneHue SKCIEPUMEHTOB TIO 2 4 6

MEXIUTAHETHOMY MEePesETy. f§I«€16JHOI[6HI/IC,
ecez1a, OIpoc

Hroro: 11 18 29

Conepxanue moayJs «OpouTajbHOE IBUKEHUE)

Tema 1. «<BBenenue. YpaBHeHue 1BUKeHus1 paker. KocMuveckue ckopocTu.
/A Buxenue mo opourte. Tunwi opout. [lapameTpsl opOUTHI».
Teopusd. 3akoHbI OPOUTATIEHOTO ABUKEHUS.
[IpakTHKa. pacyeT rpaBUTAMOHHON BOPOHKH.
Tema 2. «Pac4éTr rpaBUTAIMOHHO BOPOHKH.
Teopus. co3gaHue rpaBUTALIMOHHOW BOPOHKH, IPOBEACHUE DKCIIEPUMEHTOB.
[IpakThKa.  co3JaHUE TPABUTALMOHHONM BOPOHKM M3 rHIca, o0paboTka
IIOBEPXHOCTH BOPOHKH, ITPOBEAECHUE DKCIIEPUMEHTOB
Tema 3. «Co3nanue rpaBUTAMOHHOM BOPOHKHU. IIpoBeneHue 3kcnnepuMeHTOB.
MoaenupoBaHue NMOJIETA 10 OPOUTEY.
Teopusa. MoaenupoBaHue nojéra no opoure.
[IpakThka. 3anmyCcK IIAPUKOB IO KacaTEIbHOM TIPAaBUTAIMOHHOM BOPOHKH,
IPOBEpKa 3aKOHOB OPOUTATIBLHOTO JBUKCHHUS
Tema 4. «IIpoBeeHne IKCIEPUMEHTOB ¢ TKAHBIM CTEHA0M. AHAJIU3 ABUKEHUS
HECKOJIbKHX TeJI B CHCTEMe».
Teopus. IIpoBeneHne >KCIIEPUMEHTOB C TKaHBIM CTEHIIOM, aHAJIN3 JBUKCHHUS
HECKOJIBKUX TEJ B CUCTEME.
[TpakTuka. M3roToBiieHre TKAaHOTO CTEHJA IS MOJEIUPOBAHUS OPOUTAILHOTO
JNBHW)KEHMS, 3aIlyCK HECKOJIBKHX IIAPUKOB, CPABHUMBIX IO MAacCe, aHAJIN3 JBUKCHHUS B
CUCTEME HECKOJIBKUX TEJl

Tema S. «IIpoBeeHne IKCIEPUMEHTOB 110 MEKIIAHETHOMY IePeseTy. ».
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Teopus. [IpoBeneHne SKCIEPUMEHTOB 110 MEKIUIAHETHOMY IIEPEIETY

H[}&KTHK&. MOI[GJ'II/IPOBaHI/IC MCKIIIIaHCTHOI'O HepeﬂéTa C HCIIOJIB30BAHUCM

HECKOJIbKUX CTCHAOB FpaBHTaHHOHHOﬁ BOPOHKH, aHAJIN3 PC3YJIbTATOB

Monyab 4. «JIeKTPONUTAHUE CITYTHUKA»

PeaJII/I?)aI_[I/ISI 9TOro MOAYyJIsA MO3BOJIMT YyHalIUMCA HAYIUTBHCA PACCUUTBIBATH CHUCTCMbI

3JICKTpOCHa6>K€HHH Pa3JIN9IHbIX HOTpG6HT€J'ICﬁ KA, OBJIaJICTh PA3JIMYHBIMHU MCTOdaMHU

AUArHOCTUKHU SJICKTPOLICIIN U IPABUJIBHO PACIIPCACIIATE HAIPY3KY B Y3JaX KA pInIb: |

oOecreueHns HanboJpIen FIHEProd3P(HEeKTUBHOCTH.

Heas moxyasi: ChopmupoBaTh y 00yqaronuxcsi HAaBbIKM PabOThI ¢ Pa3IUYHBIMU

HU3MCPUTCIIbHBIMHA 3HCKTpOHpH60paMH, cpeacrtBaMm JUArHOCTHKH.

HpOBO,ZIHTI) PacCuCThI 3HGpFOHOTp€6JICHHH Pa3INYHbIX HOTpG6HTGJI€ﬁ n

o0ecreuynBaTh UX MAaKCUMAJIbHYIO SHEPTod(D(PEKTUBHOCTD MPU OOBEAUHEHUH HX B TPYIIITY.

YpoBHHU 3anaun IIporuosupy Kpurepun [Ipumensiemsl DopMbI 1
OCBOEHUS MOJLYJIS eMble oTpeieNIeHus € METOJIbl U METObI
IPOTPaMMBI IpeMETHBIC MPEIMETHBIX TEXHOJIOTUH | JHArHOCTHKHU
MOJTyJIs pe3yiIbTaThl pe3yJIbTaToB
Osnakomumen e [Jo3Hak ® TexHuky ® YDpOBEHb e TexHon e Habmro
bHUIIL OMHTB C Ge3omacH 3HAHUIT O Orun JeHue,
IIPaBUIT OCTH TIpU BUAX U pa3BuBa TECTHP
aMu paborte ¢ croco0oB IOIIETO OBaHUE
TEXHUK o0opyoB COCTaBJIEH o0yueH
U aHMeM ust us;
6e3omnac ® OcHOBHBIE aJITOPUTM BHYTpHU
HOCTH; MIOHATHS, OB; TpyIIIO
° OTHOCSII] ® VYpoBeHb Bast
Cnoco0 uecs K chopMupo muddep
CTBOBAT M3y4aeMo BaHHOCTH SHITHAI
b i Teme HaBBIKOB ust st
pa3BUTH 0e30macHo OpraHu
10 ro 3aluu
YMEHUS UCIIOJIb30B o0yueH
TUTaHUDP aHMs U Us Ha
OBaTh paboThI B pa3HOM
coOcTBe ceTu YpOBHE,
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HHYIO WntepHer; JUYHOC
NesITeIh YpoBeHb THO-
HOCTb. HaBBIKa OpHUEHT
CO3/1aHUs UPOBaH
MIPOCTBIX Has
MIPOEKTHBI TEXHOJ
X pabot orus,
neiaror
uKa
COTpYA
HUYECT
BA;
Mertonbl:
¢bponHTan
bHasI
pabora ¢
yauTene
M,
HaTJISTH
BIM,
CIIOBECH
bIY
METO
o0y4yeHu
s1.
baszoeviui e Codopm ® (OCHOBH ® VYpoBeHb TexHono e HaGmo
upoBat 13 3HAHHUH O THH JICHUE,
b MOHSTHS, crioco0a pa3BuBa AHKETH
HaBBIKH OTHOCSII] X IOLLETO pOBaHU
paboTsI uecs K IpUMEHE 00y4eHH €,
B TeMe HUS A, orpoc,
mporpa 3aHATUH. JITOPUT JUYHOCT peanus
MMHOM e (Co3masa MOB IIPH HO- anus
obecmie Th CO3/IaHU OpUEHTH SHIIIIT
YCHUH HECJIOKH u poBaHHas WIS,
e C(Croco 13 (5] MIPOEKTH TEXHOJOT
OCTBOB MIPOCKTHI BIX U,
aTh B paMKax pabor. TeJIaroru
pa3BUT MIPOJBUK Ka
17100) CHUSI 110 COTPYZH
Joruye MOJTYJIIO UYECTBA.
CKOroO, MeTtonpr:
KPUTHY penpoxy

27



€CKOT0 KTUBHBIN
TUIIA METO/I,
MBIIILTE BOCIIPOU3
HUSL. BEJICHUE
u
IIOBTOpE
HUE
crocoba
JESTENIbH
OCTU U
o
3a/laHus
M
nejarora
; METOJIbI
pa3BUTHA
camMocCTost
TEIBHOCT
u.
Yenyonennviii | ® Hayuut o CTpyKTypy | ® YpOBEHb TexHomor e HabGmo
b HaIMCcaHus chopmMupo uu JIeHue
OCHOBA IIPOEKTa BAHHOCTHU Pa3BHBAIO TECTHUP
fOMHLIo YMEHMUS IIETOo OBaHHE
TepHOii rpaMOTHO 00y4eHust
IPaMOTH HCIIOJIb30B ;
OCTH. aTh B peUH Bnytpurp
e [lo3Hak CIIELAAIN3 YIIIOBast
OMHTB C MPOBAHHY muddepe
0a30BEI 0 HIIMALAS
llfgneMa TEPMHHOJIO AJIA
MU TUIO B opraHusa
CO3JIaHU KOHTCKCTE onun
S IIPOTOTHUIIH 00y4eHus
IIPOTOTH pOBaHHUS Ha
T10B. pa3HoM
o Cdopmu YPOBHE,
poBatk JMYHOCTH
HaBBIKU
paboThI o
B OpPUEHTHUD
nporpa OBaHHas
MMHOM TEXHOJIOT
obecmeu usl,
CHHUH. ne1aroru
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e [lo3Hak
OMMTbH C
MIPOEKTH
ot
nesiTenb
HOCTBIO
uee
CTPYKTY
pon.

e Hayyur
b
CaMocCTO
SITEJIBHO
3arpyxa
Th
COCTaBI
SHHYIO
mporpa
MMY Ha
KOMIIBIO
Tep

Ka
COTPYAHH
YecTBa,
aJanTUBH
as
TEXHOJIOT
U,

e MeTOoObl:
YaCTHUYHO
ITOMCKOBBI
€ WIN
IBPUCTUY
€CKHe, a
TaKKe
TBOPYECK
ue,
HCCIIEN0B
aTelIbCKue

Y4eOHO-TeMaTHYECKUI TIAH MOAYJIA «DJIEKTPONUTAHHNE
CIYTHUKA

Ne KosmmuecTBo yacos DopMbl
Tema 3ansaTHA
Teopusi | IIpakTnka Bcero KOHTpOJIs1/

aTTecTaluu

1 | Beegenue. DneKTpUUECTBO. 1 2 3
TTOCTOSIHHBIH ¥ IEPEMEHHBII TOK Habmonenwue,
Oecena, ompoc

2 | 3HaKOMCTBO C TrOCYIapCTBEHHOMN 1 2 3
CHMBOJIUKOM Habmonenwe,
Oecena, ompoc

3 | McTouHMKM TUTAHUS. 1 3 4
[TpoeKTHpOBaHUE CHCTEMBI Habmonenwue,
SIEKTPOIUTAHUS Gecena, onpoc

4 | Conneunsle OaTapeu, 1 3 4
aKKyMYJISATOpHBIE OaTtapen Ha Habmonenwue,
6opry KA Oecena, onpoc
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5 | Pacuér sneprobananca KA na 2 4
op6uTe Habmonenue,
Oecena, onpoc

6 | Coopka nporoTtuna KA ¢ 4 5
Harpy3koii ¢ Cb, Ab Habmozienue,
Oecena, onpoc

7 | Ucnbrranus. Otnanka paboTsl 4 5)
BCEX 3JIEMEHTOB. Peduexcust Habmonenue,
Oecena, onpoc

Hroro: 20 28

Coaep:xxanue MOayJIsl «JJIeKTPONMTAHNE CIIYTHUKA))

Tema 1. «BBegenune. JjekrpuuecTBo. II0CTOSHHBIH U EPEeMEHHbIN TOK.

Teopus. BeeneHue B 31€KTPUYECTBO, BUIbI TOKA.

H[Z&KTI/IKa. PaboTa ¢ HU3MCPUTCIIbHBIMHU HpI/I60paMI/I, HCTOYHHUKAaMMU ITUTaHUA.

Tema 2. «3HAKOMCTBO € TOCYAAPCTBEHHOM CUMBOJIMKOID.

Teopusd. [lozHakomuThCs ¢ UcTOpUel ¢ara u rumHa PO.

[Ipaktuka. IIpousBecTH TOPKECTBEHHBIN BHIHOC M MoAHATHE (uiara PO, crieth

T'MMH.

Tema 3. «crounuku nuranus. [IpoekTnpoBanue cucTeMbl 3JIEKTPONUTAHUSD).

Teopwus. Buibl HCTOYHUKOB MUTAHUS, CIIOCOOBI 3apsia

[IpakTuka. [IpoektupoBanue cucremsl nutanus ¢ AKb

Tema 4. «CosiHeuHbIe 0aTapen, aKKyMYJIATOPHbIe 0aTapen Ha 0opTy KA ».

Teopusa. Cucrembl nutanuss KA u HeratuBHble (akTOpbl BIMSHHUS HAa HUX B

YCIIOBHH KOCMOCA,

H[!&KTI/IKa. KOHCTPYI/IpOBaHI/Ie CHUCTCMBI ITNTaHUA C UCITIOJIB30BaAaHUECM COJIHCYHBIX

nanesnen u moaynen 3apsiga AKb

Tema 5. «Pacuér 3neprodoananca KA na opoure ».

Teopus. Ilorpebutenu muTaHus, CIOCOOBI pacdeTa MHUTAHHS AJIEKTPOHHBIX

OJIOKOB.

[IpakTnka. PacdeTr HOMHHAJIBHBIX

MomHocTel motpedutener KA

30



pacnpeesieHue Harpy3KHu.
Tema 6. «Coopka npororuna KA c narpyskoi ¢ Cb, Ab ».
Teopus. CriocoObl pacKphITHS COTHEYHBIX MaHenei Ha 6opTy KA.
[TpakTrka. Beroop none3noil Harpy3Kku, KOHCTPYMPOBAHUE IPOTOTUIIA CITyTHUKA.
Tema 7. «UcnbiTanus. OTiaagka padoTsl Beex 3jieMeHTOB. Peduiexcust ».
Teopus. Kuznennsiit uukin Ab na 6opty KA, nybnuposanue cuctem KA

H[}&KTHK&. HpOBeI[CHI/Ie HUCIBITAaHUU U OTJIaAKH IIPOTOTHIIA.

Y4eOubii U1aH (2 rog 00y4eHus)

Ne KosanyecTBo yacoB
MoyJs HazBanue moayJist
Teopus IIpakTuka Bceero

1. KouncTtpyrnpoBanue B COBpeMeHHON 4 7 11
npombinuieHHOCTU. Cuctema CAIIP

2. Co3naHue aetajie aapoKOCMUYECKON TEXHUKH 7 29 36
B CAIIP

3. BBenenue B nporpaMMHpOBaHUE HA 9 17 26
wiatdpopme Arduino

4. [TpoexTrpoBaHue U pa3pabOTKa JIeTaroIei 9 26 35
MOJIETH PaKeThI

HUTOI'O 35 73 108

Moayasb 1. «KKoHCTpyHpoOBaHHe B COBPEMEHHOI MPOMBIIIJIEHHOCTH.
Cucrema CAIIP»

Peanmaum[ 9TOro MOAYyJIAA MO3BOJIMT YHaIIUMCA HAYUUTHCA UCIIOJIb30BATh
Pa3INYHBIC CUCTCMbBI ABTOMATU3alINH IIPOCKTHBIX pa60T,a TAKIKC pa3indaTb UX OCHOBHBIC

IPYIIIIBL.

Heans moayasi: chopMupoBaTh 3HaHUSI 00 OCHOBHBIX TPYIIIAX CUCTEM

aBTOMAaTHU3allNU.
YpoBHH 3agaun [Ipornosupy Kpurepun [Ipumensiembl DopmBbI U
OCBOCHUA CMbBIC OIPCACIICHUA € METOAbI 1 METOAbI
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IPOrPaMMBbI MOJTYJIS peIMETHBIC MPEIMETHBIX TEXHOJIOTHH JUarHOCTUKU
MOIYJIS pEe3yNbTaThI pEe3yIbTaTOB
Osnaxomumen o dopmu e OcHO e Hasuran Texnomnoru e Haomro
bHbLU poOBaHU BbI M 110 H: JCHUE,
ey pabot uHTepde pa3BHBaroILl TECTHUP
y4aumx bl B ncy ero OBaHHE
cs CAD\ nporpam 00y4eHHs;
0a30BbI CAM M Buyrpurpy
X CHCTE MIPOCKTH IIIoBast
KOMIIET Max. poBaHus auddepeniy
CHIINI B nanus st
o0OJacT OpraHu3aIu
u U 00y4eHus
KOCMHY Ha pa3sHOM
ecKoM YPOBHC,
HIDKEHe JIMYHOCTHO-
pHIE C OPHUEHTHPO
UCIIOJb BaHHasx
30BaHHUeE TEXHOJIOTHS
M ,
CAIIP Ieaaroruka
COTPYIHUY
€CTBa;
MeTtoasr:
(GpoHTaNbH
as pabota ¢
YUUTEIEeM,
HATJISTHBIHN,
CIIOBECHBIN
METOJI
o0y4eHwusl.
bazoeuwiii e Ompene e .Paborac e Paborac Texuomnor e HabGumro
JICHHE 0OJIBIIH WHCTPYM 371 JIcHUE,
o0yu4aro M €HTaMH pa3BuBao aHKETHU
HIAMKC 00BeMOM peIaKTHP ero poBaHU
s uH(popMa OBaHWMS oOydeHus e,
OINTHMa IUH. ; OTIpocC,
JIbHOM JImgHOCTH HUTaJIbsI
CHCTEM o- HCKas
bl OPHUCHTHP napTus
MPOEKT OBaHHas
UpOBaH TEXHOJIOT
us B s,
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3aBHUCHU
MOCTH
OT THIA
IOCTaBII
CHHOU
3aJ1a4n

Ie1aroru
Ka
COTPYIIHU
YeCTBa,

e MeToan!:
Penpony
KTUBHBIN
METO/I;
Bocnpou
3BEJICHUE
u
MOBTOpE
HHE
crocoba
JIesITeNIbLH
OCTH IO
3aIaHus
M
rejarora

e MeTtonrnl
pa3BUTHS
CaMOCTOS
TEIbHOCT
H.

Yenybnenuwiii

e dopmup
OBaHHE Y
y4anmxc
sl BHAHUHU
00
OCHOBHBI
X
rpymnmax
UHCTPYM
€HTOB
CAIIP

e Cdopmup
OBaHHBIE
TIOHSATHUS
00
OCHOBHBIX
rpymmax
CUCTEM
CAIIP,

e Omnpenens
Th
TIPUHITATT
HaJIbHbIE
paznuuus
B TpyImax

UHCTpYME
HTOB

e 2D

CATIP,

e .OpueHr
MPOBaHU
eB
porpam
Max
CAIIP,

e Co3nanu
€,IMITOpPT
u
JKCIIOPT
MIPOEKTO
B B
pa3Iu4H
BIX
nporpam
Max
CAIIP.

e TexHomnoru

u
pa3BUBAIONI
€ero
00yJeHus;

® Buyrpurpy

IoBas
muddepeHin
Hanus st
OpraHu3aiu
U o0yueHus
Ha pa3HOM
YPOBHE,
JMYHOCTHO-
OPHEHTHUPO
BaHHast
TEXHOJIOTHS

e Habiro
IICHUE,
TECTHP
OBaHMUE,

TYpHHUP
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3D
CAIIP,
3D
KapKacHO
e
MOJIETUPO
BaHHE U
MOJEIUPO
BaHHE
MIOBEPXHO
cTei
Teepnoe
MOJEIUPO
BaHUE.

MeJaroruka
COTPpYAHUY
€CTBa,
aJanTUBHAs
TEXHOJIOTHS
;

e MeTOoObl:
YacTtuuno
ITOMCKOBBI
€, a TaKKe
TBOPUYECK
ue.

Y4eOHo-TemaTn4ueckuii iian moayias «KoHcTrpyupoBaHnue B

coBpeMeHHOI nmpoMbInieHHOCTH. Cucrema CAII»

Ne Konn4yectBo yacos DopMbI
Tema 3ansaTHSA

Teopust | IIpakTuka Bcero KOHTpoOJIs1/
aTTecTalluu

1 | CucreM uHXEHEpHOTro 1 1 2
IPOEKTUPOBAHUSL. Habmonenue,
Oecena, onpoc

2 | Texnonoruu SAE 1 1 2
HaGmronenue,
Oecena, ompoc

3 | CAD/CAM-cuctembl 1 2 3
HaoOmroneunue,
Oecena, ompoc

4 | TIpyHUIMIIBI CO3/1aHUS 1 2 3
TPEXMEPHBIX 00HEKTOB B Habmonenue,
WHXXCHEPHOI rpaduke. Gecena, onpoc

5 | IIpuHIUTIBI MOIETHPOBAHUSI. 1 1 1
HaGmronenue,
Oecena, ompoc

Hroro: 5 7 11
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Conep:xkanue moayJs «KoHcTpyupoBaHue B COBpeMEeHHOI
npombinuieHHocTH. Cucrema CAIIP»

Tema 1. «CucTeM HHKEHEPHOT0 IPOCKTHPOBAHUSD).

Teopus. THkeHepHbIE CUCTEMBI B PA3JIMYHBIX OTPACIIAX

[Ipaktnka Co3gaHue NOpPOCTOM HMHAKEHEPHONM CHUCTEMBI 0 HU3KOBOJIBTHOMY
MIATAHUIO 3aMKHYTOU LIETIH.

Tema 2. «Texnosoruu SAE».

Teopus. CucTemMbl HHXEHEPHOTO AHAIN3A.

[IpakTuka. TepMuueckuii aHAIN3 y3JI0B B MECTAX COCAMHEHUS KOMIIOHEHTOB.

Tema 3. «CAD/CAM-cucTemMbI».

Teopus. Ucropus BozaukHoBeHUss CAD/CAM cucrem

[Ipaktuka. PaboTa u pyHKIHOHAN B pa3IMYHbIX CUCTEMAX.

Tema 4. «IIpuHUMNBI CO3JAaHUSA TPEXMEPHBIX O0BEKTOB B HHKCHEPHOM
rpaguke.».

Teopus. AIropuTmMsbl CO3/IaHUSI TPEXMEPHBIX MOJIEIIEH.

[Ipaktuka. Pabora B kommac 3D.

Tema 5. «IIpyHUMIIBI MOXETUPOBAHMS.

Teopus. CoiicTBa Moienel, KiaaccupuKaIiys METOIOB MOICIIUPOBAHUSI.

[IpakTtuka. Pabora B kommac 3D.

Monyas 2. «Co3nanue aerasei aapokocmudeckod texuuku B CAIIP»

Peanuzariust Toro Mo 1ysast TO3BOJIUT 00YUYarOITUMCSI IOHSATh, KaK paboTaTh B
cuctemax CAIIP,onpenensatb HEOOXOAMMBIE HHCTPYMEHTHI JIsl peau3alliy MOCTaBICHHOM

nepeJ; HUMHU 3a7a4H.

Heanb moayasi: chopMupoBath 3HaHUsI 00 OCHOBHBIX MPHUHITUIIAX PAOOTHI B
cucremax CAIIP.
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YpoBHH
OCBOEHUS
porpamMMbl
MOJYJIS

3amaun
MOJTYJIS

IIporuosupy
eMble
MNpECAMCTHBIC
pe3yJIbTaThl

Kpurepun
OlpeeIeHUs
IIPEAMETHBIX
pE3yJIbTaTOB

[IpumeHnsiembl
€ METOABI U
TEXHOJIOTUH

DopMbI 1
METO/IbI
JUarHOCTUKHU

O3naxomumen
bHBIU

® O03HAaKo
MUTH C
TEXHOI
OTHUSIMU,
MpUMEH
SIEMBIM
U B
pakeToc
TPOCHHU
nu
a’pPOKOC
MHUYCCK
o
NHXCHC
puu;

® BLIIIOJIHCH

ue TPaBUI
TEXHHYEC
KoM
Oe3omacH
OCTH TIpU
pabore ¢
UHCTpYME
HTaMHU U
JIEKTPOTE
XHHYECKU
MU
npubopam
u;

® CrocoOHOC
Tb
BBICTpanBa
Tb
rpoiiecc
H3rOTOBIIE
HUS
KOHCTPYKIL
Wi 1o
IpaBUIaM
JIOTHUKH H
1esIecooop
a3HOCTH

e Texuoiorun

u:
pa3BUBAIOII
€ero
00yJeHus;

e Buyrpurpy

oBast
g depeHin
uarus Jis
OpraHu3anu
U 00y4deHUs
Ha Pa3HOM
YPOBHE,
JMYHOCTHO-
OPHEHTHPO
BaHHas
TEXHOJIOTHUS
,
nearoruka
COTPYIHUY
€CTBa;

e MeTto
JIbI:
hpon
TaJbH
ast
pabort
a

y4duTe
JeM,

Hariag
JTHBIN

CIIOBE
CHBIN
METO

e HabGimro
IIEHUE,
TECTHP
OBaHUE
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A

00yue
HUSL.
basosulii e (opmup | echopMupoB e Axkypar e Texnomor e Habmo
OBAaTh AHHBIH HOCTb uu JIeHue,
3HAHUSA HaBBIK BBITIOJTHE pa3BUBaO aHKeTU
B CO3/1aHUSA HUS IEeTO pOBaHU
obiacr YepTexKe pador. oOy4deHus e,
Hu o ® COOTBETC ; onpoc.
a’pou pazMmepam. TBHEC ® JIM4yHOCTH
HaMUKU ©® HABBIK MoaeIun 0-
,0amuc YepUueHUs 3a/1aHHO OPUEHTHUP
THKH, JaeTalie " OoBaHHas
YMCHUA 110 TEMAaTUK TEXHOJIOT
u pazMmepam. e. us,
HABBIKU ne1aroru
MPOEKT Ka
UpOBaH COTPYAHHU
us u YecTBa;
KOHCTp e MeTonsl:
yUpOBa Penpony
HUS KTHBHBIN
pakeTH METOI;
o- Bocnpon
KOCMUY 3BEJICHUE
€CKOM u
TEXHHUK MOBTOPE
u; HUE
e chopmu crioco0a
poBaTh JesiTebH
HaBBIK OCTH 110
00BbEMH 3aaHus
oro M
MoOIeNn rejgarora
pOBaHU ;
s e Metoanl
pa3BHUTHSA
caMocCTos
TEJTBLHOCT
u.
YVenybonennviii e [lepen e (OcBoenue e (CootBer e Texnomnoru e HaGmro
oc 2D HAaBBIKa CTBHE u JIeHHe,
SCKn3a MOJIETUPO 00BEMHO Pa3BUBAIOLL TECTHP
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v

B BaHUIO i €ero OBaHUeE,
00beM 00BEMHBI MOJEIIN o0OydeHus; TYpPHUD
HYtO X npu Buytpurpy
Mozen MoJIesIei Macmrad oBast
b o UPOBaHU auddepenn
JBYXMEPH uee warms Jis
oMy 3CKM3Y. OpraHu3aiu
n3o0paxe U 00yueHus
HUIO. Ha pa3HOM
YPOBHE,
JUYIHOCTHO-
OpPUEHTHPO
BaHHAas
TEXHOJIOTHS
HeIaroruka
COTPYIHUY
€CTBa,
aJIanTHBHAS
TEXHOJIOTHS
Mertonbr:
YactuuHo
MOMCKOBBI
€, a TaKXkKe
TBOPYECK
ue.
YueOHO-TeMaTHueckuil muiaH moayJas «Co3nanue aeraneit
aspoxocmuyeckoil Texuuxku B CAIIP»
Ne KosunyecTBo 4acoB DopmMbI
Tema 3ausaTus
Teopusi | IIpakTnka Bcero KOHTpOJs1/
aTTecTanuu
1 | Coznanue mIocKoro yeprexa 2 4 6
HaGmronenue,
Oecena, onpoc
2 | Co3nanue mpocTenmien 2 6 8
TPEXMEPHOU JIeTann Habmonenwe,
Oecena, onpoc
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3 | Co3nmanue CIoKHOM TpeXMEpPHOH 4 12 16
JeTany Habmonenue,
Oecena, ompoc

4 | MonenupoBaHue 3 8 11
HabGnronenue,
Oecena, onpoc

5 | Co3nanue AeTaly Mo CKU3Y 4 12 16
HaGmroneune,
Oecena, onpoc

Hroro: 7 29 36

Copep:xanue moayJs «Co3aanue aerajed a3poKOCMUYECKOM TEXHUKH B

CAIIP»

Tema 1. «Pa3zBuTHE KOMOMHATOPHOI0 3PEHUS, COBEPIICHCTBOBAHUE CYETHBIX U

OLICHOYHBIX CIIOCOOHOCTEI.

Teopus. [locTpoenue ueprexa I0OCKON eTanu

[Ipaktuka. Pabora B kommac 3D

Tema 2. «Co3xanue npocreHineil TpexMepHoO 1eTa .

Teopus. [IpyHIMIIBI TOCTPOEHNE TPEXMEPHOM AETAIIU [0 YEPTEKY

[IpakTuka. Co31aHue MPOCTOM MOJIENIH MO YEPTEKY

Tema 3. «Co31anue CJI0KHOU TPEeXMEPHOU AeTaIN».

Teopus. [IpuHUHUINBI TOCTPOCHUS TPEXMEPHOU JIETAIM C CIOKHOU I€OMETPUEH

10 YEPTEKY

[TpakTuka. Co3/1aHue TPEXMEPHOM I€TaIu C CJI0KHONH reOMETPUEH 110 YEPTEXKY.

Tema 4. «MonaeaupoBaHmey.

Teopus. Bunsl MogenupoBanus B 3D, ux paznuyusi.

[Ipaktuka. Pabota B penakTopax mo 3D mMoeanpoBaHuio

Tema 5. «Co3nanue geTajm mo 3CKu3y».

Teopus. [Ipunnunel nepenoca miockoi mozaenu B 3D, padoTta ¢ pedepeHcamu

[Ipaktuka. Ilepenoc uwactu y3nma arperatra KA c pedepenca B 3D monmens,

COXpaHEHUE MPOEKTa B pa3HbIX popMaTax.
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Moayas 3. «BBeeHue B nporpaMmmupoBanue Ha miargopme Arduino»

Peanuzauus 3T7oro Moaysst HO3BOJIUT 00Y4YaKOIIKUMCS POJAEMOHCTPUPOBATh 3HAHUSA U

YMCHMU: ITOJTYYCHHBIC B XO/IC O6y‘—IeHI/I$I. ITo3HaKOMUTBLCS C OCHOBHBIMH IIpaBUJIaMH U

NPUHIIMIIAMEU TPOrPAMMHUPOBAHMSI MUKPOKOHTPOJIEPOB Ha 0a3e apynHo.

Heans Mmoayasi: ChopmupoBaTh 3HaHUS O CUHTAKCHUCE A3bIKA TPOTrPAMMUPOBAHUS

C++. Hayuutb paboTe ¢ pa3iM4yHbIMU BHEIIHUMU MOAYJISIMU, YIPABIIEMBbIMU ITPU TOMOLIA

apayuHO.
YpoBHHU 3anaun [Ipornosupy Kpurepuu [Ipumensiemsl DopMbI U
OCBOEHUS MOJLYJIs eMbIC onpeeaeHus € METOJIbI 1 METO/IbI
IPOrPaMMBI peIMeTHbIC MPEeIMETHBIX TEXHOJOTHUH | JTUArHOCTUKU
MOJyJIs pe3ynbTaThl pe3yIbTaTOB
Osnakomumen | o .IlozHak |@ TexHuky e Akkypar | e TexHosoru e HabGmo
bHbLU OMUTH C 0e30macHo HOCTB u: JIEHUE,
MPaBHII CTH MpHU npu Pa3BUBAIOIIL TECTHP
amMu pabore ¢ paborte ¢ ero OBaHUE
TEXHHUK obopynoBa obopyno 00yueHus;
u HUEM. BaHHEM. e Bnyrpurpy
Oezomac |® chopmMupo e I'pamotrH nnoBast
HOCTH. BaHHbIE oe nuddepeniy
e Cdopm 3HaHUA HamnuvcaH nanuA At
upoBat 3HaKax ue OpraHu3aIu
b MpENUHAHU CKeTva. 1 00y4CHIs
3HaHUSA s e PabGortoc Ha pasHOM
0 HeoOxoau IOCOOHO YPOBHC,
Cunrak MBIX JUIS CTb JINIHOCTHO-
cuce MPaBUIBLHO COCTaBII OPHECHTHPO
Haruca ro €HHO BaHHadg
HUS (byHKIHOH nporpam TEXHOJIOTHA
cKeT4a UPOBAHUS MBI. ,
Ha CKeTya. Telaroruka
SI3BIKE COTPYyAHUY
CH+ €CTBa;
e Mero
JTBI:
$pon
TaJbH
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pabor
ac
yauTe
JIeM,
HArJIs
JTHBIN

CJIOBE
CHBIN
METO
pi|
00yue
HUSL.

bazosvi

Chopm
UpoBaT
b
3HAHUS
0
ITOPUT
Max,py
HKIUSX
u
MPOYMX
0a30BEI
X
MeTOoJia
X
nmporpa
MMUPOB
aHMs Ha
SI3BIKE
ct++

e .ipuodpe

TEHHBIE
HaBBIKH
o
pabore ¢
oubimor
eKaMH
apIyuHoO.
HaBBIK
paboThI ¢
ITOPHT
MaMH U

byHKIUS
MHU.

e CamocTo

SATEJIbHBI
H TTIOKMCK
H
Jo0aBie
HUE
oubnuor
€K B
3aBHCUM
OCTH OT
MOCTaBJIe
HHOM
3aJIauH.

e TexHomnor

5471
pa3BUBAIO
IIIETO
oOy4deHus
;
JInyHOCTH
o-
OPUEHTUP
OBaHHas
TEXHOJIOT
nsl,
regaroru
Ka
COTpYAHU
YeCTBa;

e MeTonnr:

Penpony
KTUBHBII
METO/I;
Bocnpon
3BECACHHC
u
MOBTOPE
HHE
crocoba
JesITeIIbH
OCTH 1O
3aJlaHus

e HaoOiro
JIEHHE,
aHKETH
pOBaHH
c,
orIpocC.
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U Ha
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® HAaBBIK
paboTHI C
BHCILIHUM
u
MOIYJISIM
H.

e BriseneHn
ne
MOKa3aHu
4
JIaTYNKOB
u
TEJIEMETP
1M B
MOHUTOP
nopra

® AKkKypar
HOCTb
npu
paborte ¢
BHEIIHHU
MH
JaT4uKa
MH.

e CoOmon
eHHUE
MOJIIPHO
CTH TIPU
Oecmasy
HOM
IPOTOTH
MUPOBaH
UM Ha
MAaKeTHO
M 1IaTe.

e Bummare
JBHOCTD
u
cobroae
Hue Th
npu
pabore ¢
obopyno
BaHUEM.

e TexuHonoru

u
Pa3BHBAIOII
ero
00y4eHus;
Bryrpurpy
HoBast
nuddepeHin
uanus as
OpraHu3aIu
U o0yueHus
Ha pa3HOM
YpPOBHE,
JUYIHOCTHO-
OpPHUEHTHPO
BaHHAas
TEXHOJIOTHS
,
Me1aroruka
COTPYIHUY
€CTBa,
aJIanTUBHAS
TEXHOJIOTHS
Mertonsbr:
YactuuHo
MTOMCKOBBI
€, a TaKXKe
TBOPYECK
ue.

e Habimro
IIEHUE,
TECTHP
OBaHMUe,

TYpPHHUP
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Y4yeOHO-TeMaTHUYECKHH TUIaH MOaYJisA «BBeleHue B
nporpamMmmMupoBanue Ha miartgopme Arduino»

KoaunuecTBO 4acoB DopMblI
Tema 3aHATHSA
Teopusi | [IpakTuka Bcero KOHTPOJIs1/

aTTecTAlMHU

ba3oBbie mporpaMMmHbIC 1 2 3
KOHCTPYKIHHU Habnronenue,
Oecena, onpoc

Hcnonp3oBanue npomeayp 2 3 5
HaGmronenue,
Oecena, onpoc

Hcnonp3oBanue QyHKIUIA 2 3 5
HaOmroneunue,
Oecena, onpoc

Hcnons3oBaHue OMOIMOTEK 2 4 6
HaGmronenue,
Oecena, onpoc

Pabora ¢ narunkamu u TaliMmepom 2 5 7
HaOmroneunue,
Oecena, onpoc

Hroro: 9 17 26

Conep:xanue moayJs «BBenenue B nporpaMMupoBaHue Ha miaatgopme
Arduino»

Tema 1. «ba3oBble NPOrpaMMHbI€ KOHCTPYKIMID).

Teopus. OGyueHnue 6a30BbIM KOHCTPYKITUSIM ITPOTpaMMUPOBaHUS Ha si3bike C++
[IpakTtuka. Pabora B arduino IDE

Tema 2. «Acnosib30BaHue MPOUEAYP».

Teopus. Bunsl npouenyp, METoabl IPUMEHEHUS

[IpakTuka. Pabora B arduino IDE

Tema 3. «cnonb3oBanue QyHKIUIN».

Teopus. Wcnonb3zoBanue GyHKUIUNA, TUTIBI TAHHBIX.

[Ipaktuka. Pabota B arduino IDE

Tema 4. «McnoJib30BaHue 0U0JIHMOTEK).




bubmmorekn apmywHo,n00aBieHMe \puMeHeHHe\oOpalieHue K

Teopus.
OnOIMoTEKaM.

[Ipaktuka. Pabota B arduino IDE

Tema 5. «Pabora ¢ JaTYMKaMu U TATMEPOM».

Teopus. Buemnue Moayid, onpoc AaTYMKOB BBIBOJ MHGOPMAIMA B MOHUTOD

nopTa.

[MpakTuka. [IporpammupoBanue 1aT9MKOB U TaiiMepa B arduino IDE

MogayJb 4. «IIpoekTHpoBaHKMe U pa3padoTKa JeTaueid Moaean
paKeTbD)

Peanuzauus 3T7oro Moayssi HO3BOJIMT 00YYarOIIUMCS POJIEMOHCTPUPOBATh 3HAHUA U
YMEHUS MOyYeHHBIE B X0/1€ 00yuyeHus. [[03HaKOMUTBCS C OCHOBHBIMU IIPaBUJIaMH U

IIpUHOUIIAMH U3IOTOBJICHUA MOIIGJIGﬁ PaKCT.

Heans Moayasi: chopMHupoBaTh 3HAHUS O MaTepUaIax U METOAAaX CO3JaHuUs MOJeNIeH

paker.
YpoBHHU 3anaun IIporuosupy Kpurepun [Ipumensiemsl DopMbI 1
OCBOEHUS MOJTYIIST SYISE OIIpeEIEHUS € METOABI U METO/IbI
POrpaMMbI peIMeTHbIE MPEeIMETHBIX TE€XHOJOTHUH | JTUArHOCTUKU
MOZYJIS pE3yJIbTaThl pE3yJIBTAaTOB
Osnakomumen OOyuuts | ® dopmu e .I'pamot e TexHonoru e Habmro
bHbLU ITpaBuna pOBaHH Has U u: JeHue,
M eu qgeTKas pa3BUBAIOL] TECTHUP
Oe3omac co0Jt0 bopmyn €ro OBaHUE
HOCTH BO JeHue HpOBKa o0y4yeHus;
BpeMs TEXHHUK onpenen ® Bayrpurpy
paboThI ¢ u €HUil 110 nroBas
pasnuuH Oe3omna TEXHUKE maddepen
BIMH CHOCTH 6e3omac nanus st
WHCTPYM npu HOCTh OpraHu3anu
€HTaMH, KOHCTp pu 1 00y4eHNs
WCTIONB3 yHPOBa pabore ¢ Ha pasHOM
YEMBIMHU HUU pasinyH YPOBHE,
B Mozele BIMU JMIHOCTHO-
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v

mporecc . MaTHpHa OpPUEHTHPO

e ® 1puoldp JIaAMH. BaHHAas

KOHCTPY CTCHHE TEXHOJIOTHS

HPOBAHU 3HaHUM :

o 0 Ne1aroruka

MoJenen paznuy COTPYIHUY

. HBIX €CTBa,

Chopmu MaTepu

poBaTh alax u ® Mero

3JIEMEHT crenu MBI

apHbIe buku $pon

3HAHUA O ux TaJIbH

marepua UCIIOJTb as

J1ax, u3 30BaHH pabor

KOTOPBIX B a ¢

HU3rOTaBII MOJIEN yquTe

HBAIOTCS H3Me. JICM,

MOIEJH, Harms

i JTHBIN

WHCTPYM )

eHTax, CJIOBE

HEeo0Xx0.1 CHBIM

HUMBIX METO

TUTS n

KOHCTpY o0yue

UPOBaHU HUAL.

o

basosuii Chopm e Codopmu ® AKKypar e TexHomor e Habo

UpoBaT POBaHHBI HOCTb U uu JeHHeE,
b € 3HAHUS TOYHOE pa3BUBAIO aHKeTH
3HAHUS 5 cobironie IETO pOBaHU
u HaBBIKH HHUE BCEX o0ydeHus e,
HABBIKU KOHCTPY pasmMepo X orpoc.
HE00XO0 UPOBaHU B IIpH JIndaHOCTH
AUMBIC A MPOCKTU 0-
hila e MOJIEIIEN. pOBaHUU OPHUEHTHUP
H3rOTOB u OBaHHAas
JICHUA U U3TOTOBIJI TEXHOJIOT
3aIyCcKa €HUU ud,
HECJI0XK MOJIEJIH. neIaroru
HBIX Ka
JIeTaro COTpYJIHU
111170: 4ecTBa;
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MoJelie e Metonanr:

. Penpony
KTHUBHBIN
METO/;
Bocnpou
3BEJICHUE
u
MOBTOPE
HUE
crioco0a
JesiTebH
OCTH TIO
3aIaHUS
M
nejarora
;

e Metoabl
pa3BHTHSA
camMoCTost
TEJILHOCT
u.

Venybnennuvuii o Cdopm e Cdopmup o .CoOmron e TexHoyoru e Habmro
npoBar OBaHHBIN cHHEe u JicHHE,
b HaBBIK Macirtab Pa3BUBAIOIIL TECTUP
HAaBBIK nepeHoca au ero OBaHMHe,
Ilepen .
oca yepTexen TOYHOCTH 00y4eHwus; TYpHUD
yepTex Ha nepenoca | ® Buyrpurpy
a Ha 3aroToBK qyepTeKe II110Bast
3aroTo u 1 Ha nuddepenin
BKY. MoJieJIen 3aTOTOBK Hanus 1as

e Codopm c y. OpraHu3ay
HpoBaT cobmoie e Ompenen U 00ydeHUs
;aBHK HUEM cHHE Ha pa3HOM
H3FOTO macitada HE0OX0.1 YPOBHE,
BIICHUS : UMOTO JTHTHOCTHO-
paznu4 e Codopmup THIIA OpPUEHTHPO
HBIX OBaHHBIN HHCTPYM BaHHas
OT/IeJIb HABLIK TTO eHTa IS TEXHOJIOTHS
;;II);B pabote ¢ paboThI ¢ '

Mozele HHCTPpYME pasnuuH neaarormka
i, HTaMH BIMH COTPYAHNY

T0JIB3Y TOT'O THIIA 37EMEHT CCTBa,

ACh KOTOpBIE aMH aJIanTUBHAS
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pH
3TOM
HEeo0X0
JIAMBIM
HHCTPY
MEHTO
M

HauoOoce
MOOXOIAT
IS
IIOCTaBIIC
HHOU
3aJa4U.

KOHCTPY
KIIHU.

TCXHOJIOTHA

e MeTonpr:
YacTtuuHo

ITIOMCKOBBI
e, a TaKXKe
TBOPYECK
ue.

Y4eOHo-TeMaTu4ueckuii iian moayJs «IllpoexkTupoBanue u

pa3padoTKa JieTalieid MoIeJd paKeThbl»

Ne Konn4yectBo 4yacos Dopmbl
Tema 3aHsaATHSA

Teopust | IIpakTuka Bcero KOHTPOJIs1/
aTTecTaAlNH

1 | Onpenenenne OCHOBHBIX 2 6 8
IPOEKTHBIX [IAPAMETPOB PAKETHI Habmozenwue,
Oecena, onpoc

2 | KoHcrpyupoBaHnue Kopiyca 2 6 8
paKeThl Hab6monenne,
Oecena, ompoc

3 | 3HAKOMCTRBO C TOCYIapPCTBEHHOMN 1 2 3
CHUMBOJIMKOMN Habmozenwne,
Oecena, onpoc

4 | Ctabunu3atopbl\rojoBHas 2 6 8
yacTh.Pa3zpaborka u HaOmozenue,
U3TOTOBJICHUE. Oecena, onpoc

5 | Cucrema criacenus\oO1mas 2 6 8
cOOpKa ¥ 3amycKk Habmonenue,
Oecena, ompoc

Hroro: 9 26 35

Conepxanune mopyasi«IIpoekTupoBanue u pazpadorka Jierarouiei
MO/IeJIM PaAKeThD»

Tema 1. «OnpenesieHue 0CHOBHBIX IPOEKTHBIX IAPAMETPOB PAKEThD».

Teopusd. OnpeneneHre NoJae3HON Harpy3Ku U OCHOBHBIX II€JIEH TOJIETa.

H[}&KTI/IKa. Pacuer Maccel mnone3Hou Harpy3kg MW OCHOBHBLIX 3JICMCHTOB
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KOHCTPYKIUU B cooTBeTCTBYIOMIEM [10.

Tema 2. «kKoHCcTpyHpoBaHue KOPILyCa paKeTbD».

Teopus. Pacuer mapameTpoB, rabapuToB KOpITyca U BEIOOP MaTepHaia.

H[}&KTHK&. N3roroBieHune KOpITyCa COIJIaCHO pacucTaM.

Tema 3. «3HAKOMCTBO € TOCYIAPCTBEHHON CUMBOJIMKO.

Teopus. [loznakomuthes ¢ uctopueit ¢aara u rumua PO.

[IpakTuka. [IpousBecTr TOp>KECTBEHHBIN BBIHOC U MojHsATHE (iiara PO, cneTh

T'MMH.

Tema 4. «CTadbuian3aTopbi\ro1oBHas 4acTh. Pa3padorka U U3roToBJIEHHE.».

TGO[}I/I}I. Pacuer rosjoBHOro 00TEKATENS Y CHCTEMBI CTa6I/IJ'II/I3aI_[I/II/I II0JICTA.

[Ipaktuka. 3roToBiieHHE TOJIOBHOrO 00TEKATeNd U CTAOMIN3aTOPOB HA OCHOBE

IIPOBCACHHBIX PACUCTOB.

Tema 5. «Cucrema cnacenus\oo1asi cOopKa u 3amycK».

Teopusd. Beibop Tuna u pasmMepoB CHCTEMBI CITACEHUS.

[IpakTHKa. U3rOTOBJICHUE CUCTEMBI CITACEHUS,COOpKa MOJEIH. 3aIyCK TOTOBOU

MOACIIN, aHAJIM3 I10JICTA.

METOANYECKOE OBECIIEHEHHUE ITPOT'PAMMBbI

Memoowl opeanuzayuu yueoH0-860CnUMamenbHO20 nPoyecca

O3HaKOMUTENBHBIN

bazoBriit

VYrnyOneHHbIi

OJIHOBpEMEHHas paboTa co
BCEU I'PYIIION,
METOJ [10Ka3a u
JEMOHCTpALNH, CJIOBECHBIE
METO/IbI,
METOJI UTPOBOW CUTyallun

pPENpPOAYKTUBHBIN METO/:
BOCIIPOM3BEIEHUE U
MOBTOpPEHHE criocoda
JEATENBHOCTH 110 33JaHHSM
nejarora,
METOJI Pa3BUTHUS
CaMOCTOSITENIbHOCTH,
METOJI IPOEKTOB

YaCTUYHO-TTIOMCKOBBIE,
IBPUCTUYECKUE,

METO/ pa3BUTHUS TBOPUYECKOTO
CO3HAHUs, UCCIIEA0BATEIbCKUI
METOJ, METOJ IIPOEKTOB,
METOJI HACTaBHUYECTBA, METOJ
paboThl O UHIUBUAYATHHOMY
00pa3oBaTeIbHOMY MapuIpyTy
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Cneyughuxa yuebnoi desmenvHocmu

YpoBHHU Crnenuduka yaeOHOU IeATEIbHOCTH

O3HaKOMUTETBHBIN Coznanne n300paxeHUH, BBIMOJHEHNE HECIOKHBIX padoT B
OTPaHUYEHHOM KOJIMYECTBE.

bazoBsiit Coznanne n300paXkeHUi, TPOCTHIX IPaUUECKUX TPOTYKTOB.
AKTHBHOE y4acTHE B JOCYTOBBIX MEPOIPHUATHAX. YUacTUue B KOHKypcax
Ha YPOBHE YUPEXKACHUS U MyHUIIMTAIHHOTO YpoBHS. KosiekTuBHas
MPOEKTHAs JESATEIBHOCTD.

YrnyOneHHbIN BrlnonHeHne Ka4eCTBEHHBIX U CIIOKHBIX UHAUBUIYAIbHBIX U
KOJUIEKTUBHBIX paboT. HactaBHu4ecTBO npu padoTte ¢
00y4JaroIMMUCS 03HAKOMHUTEIHFHOTO YPOBHS. YUacTHE B KOHKYpcax
paznuyHOro ypoBHs. KomieKkTUBHAs U MHIMBHUyallbHAsl IPOEKTHAs
JIeATEIbHOCTh

MaTtepunanbHo-TeXHHYECKOe o0ecliedyeHne I BCeX YPOBHEH OJIMHAKOBOE:

1. HoytOyku nis yyammxcs.

2. Habop apayuHo ¢ JaT4uKamu.

3. TasnpHUK ¢ MasIBHBIMYU IPUHAATIC)KHOCTSIMH.

4.  KoMIUIEKT pacXOAHBIX MaTEepHaJIOB Jisi 3D-TpUHTEPOB.

5.  Hoyrbyk nns negarora.

6. Halop nns koHCTpyHpOBaHMs MOeNIel KOCMUUECKHX JIETaTEIbHbIX alllapaToB.
7.  PyuyHOIl HHCTpYMEHT.

8.  DJIEeKTPOUHCTPYMEHT.

9. Kanuensipckue mpuHAAIC)KHOCTH.

10. TIO CAIIP, Bxmrouas 3D nporoTunupoBanue, co3aanue 3D Mopeneit, uepueHue

[IporpammHoe oOecnieuenue ais 3D-mMoenupoBaHus.
11. PaGouwme mecra.

12. CranouHoe 000pymOBaHHE.

49



CIIMCOK JIMTEPATYPBI

1. ApnazopoB M.C., Konctpyktopsl. — M.: [Ipocsemenue, 1989

2. KypHuainsl: «Monenuct-KkoHCTpYKTOp», «FOHBIN TexHUKY, «KpbUibs PonuHb,
«Mogensip», 2000-2010

4. AnekceeB B.A., Epemenko A.A., TkaueB A.B. Kocmuueckoe coJipyKecTBo. —
M.: MammnHoctpoenue, 1986.

6. bsnko A.B. Hama mianera - 3emust. — M.: Hayka. 1989.

7. T'mmsOepr JILA. Or camonera K OpOMTaILHOMY KOMIUIEKCY. — M.:
IIpocsemenne, 1992.

8. I'maszkoB FO.H. 3emns Han Hamu. — M.: MamuHoctpoenue, 1986.

9. KporoB 1.B. Monemu paker. [IpoextupoBanue. — M.: JIOCAAD, 1979.

10. JleBantoBckuii B.M. MexaHuka KOCMHYECKOTO IOJETA B AJIEMEHTAPHOM
usnoxenuu, 3-¢ uzn. / B.W. JlesantoBckuii. — M.: Hayka, 1980.

11. MakcumoB A.U. Kocmuueckast ogucces. — H.: Hayka. 1991.

50



		2022-12-16T16:52:37+0400
	0082d8dbaa154d7e75
	Буренова Т.А.




