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IHosicuuTennLHAA 3aHCKA

JononuurensHas oOuieoOpa3oBarenbHas oOliepa3BuBaionias nporpamma «becnunoTHbie
aBHALIMOHHBIE CHCTEMbI» UMEET TEXHUYECKYI0 HAIIPaBJICHHOCTb, pacCYMTaHa Ha 0O0y4eHHE JIeTel B
Bo3pacte 12-17 nmer B Teuenme 1 roma. Ilporpamma mpemmosiaraeT pa3BUTHE JETeH B 00JacTH
KOHCTPYUPOBaHMsI, MOAEIUPOBaHUs M OECHWIOTHOM aBHalMHM, [IpOrpaMMa TakyKe HalpaBjeHa Ha
¢dbopmupoBaHue y JeTel 3HAHWKW W HABBIKOB, HEOOXOAMMBIX JJsi PabOThl ¢ OECHUIOTHBIMHU
aBuannoHHbIMM cuctemMamu (BAC), crmocoOcTByeT pa3BUTHIO HHKEHEPHO-KOHCTPYKTOPCKOIO
MmplnuieHus. IlporpamMma «becnuiaoTHBIE aBHALMOHHBIE CHUCTEMbD» pa3zpaboTaHa ¢ y4€ToM
BO3PACTHBIX OCOOEHHOCTEH M HHTEPECOB 1IENI€BON ayJUTOPUN 00YUarOIUXCS.

[Iporpamma mo3BOJIIET C€O34aBaTh OJNArONpPUATHBIE YCIOBHUS Uil Pa3BUTHS TEXHUYECKUX
criocoOHocTe IMKOIbHUKOB. I[Iporpamma orTBedaeT MmOTpeOHOCTAM O0OLIECTBa, (POPMUPOBAHUIO
TBOPYECKHUX CIIOCOOHOCTEH M Pa3BUTHIO JMYHOCTH. ODTUMM (DakTOpaMH ONpeaesseTcs BbIOOp
YPOBHS U HalpaBJIE€HHOCTU IPOrPaMMBI.

[Iporpamma peanusyercs Ha 06a3ze 0Opa30BaTENbHBIX OpPraHU3AIMM, BKIIOUYEHHBIX B MaplIpyT
ClIeZIOBaHUsI MOOMJIBHOrO TexHomapka «KBaHTOpHUYM», YTBEP)KACHHBIH  pacrnopsKeHUEM
MHUHHCTEpCTBA 00pazoBaHus U Hayku CaMapckoil 00s1acTi Ha y4eOHbIN Toj1, U Ha 6a3e MOOUIBLHOTO
texHomnapka «KBantopuym». C kaxmoil o0pa3oBaTeabHON OpraHu3anyen 3aKkito4aeTcsl 10roBOp O
ceTeBoit (hopMe B3aUMOICHCTBHS.

IIporpamma pa3paboTaHa B COOTBETCTBHH CO CIEIYIOIIUMH HOPMAaTUBHBIMH JOKYMEHTAMU:

1. ®denepanbHblii 3akoH "O6 obpazoBanuu B Poccuiickoit denepaunn” ot 29.12.12r. np.
Ne273-P3;

2. @enepanbublii 3akoH oT 05.04.2021 Ne 85-®3 "O BHeceHHMM HW3MEHEHUN B
®enepanbHbIif 3akoH "O6 obpazoBanuu B Poccuiickoit deaepanun” ot 29.12.12r. np. Ne273-P3;

3. Konnenuust pa3BuTHs JONOJHHUTEIBHOTO o00Opa3oBaHusl JeTel  (yTBepxkaeHa
pacniopspxkerrem [IpasutensctBa Poccuiickoit @enepammu ot 31 mapra 2022 romga Ne 678-p);

4, Crparerus pa3Butus Boctiutanus B Poccuiickoii denepanuu Ha nepuon no 2025
roga (yreepxknaeHa pacnopsbkeHueM llpaBurensctBa Poccuiickoit @enepaunn ot 29.05.2015 Ne
996-p);

5. [Ipukaz MunucrepctBa npocsenienuss PO ot 3 cenrsOps 2019r. Ned67 «O6
yrBepxkaeHuu LleneBoil Mosienn pa3BUTHS PETUOHAIBHBIX CHCTEM JOIMOJIHUTEIBHOIO 00pa30BaHUs
IeTeiy;

6. IIpukaz MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit ®eneparuu ot 23.08.2017 Ne
816 «0O6 yrBepknenuu llopsnka TpPUMEHEHUS  OpPTaHM3AUSAMH, OCYIICCTBISTIONTUMU
00pa30BaTENbHYIO JEATEIbHOCTh, JJIEKTPOHHOTO O0YYEHHUs, AMCTAaHIMOHHBIX OOpa30BaTENIBbHBIX

TEXHOJIOTUH MPH pean3aiuy 00pa30BaTeNbHBIX IPOrPaMM»;



7. Ilnan Meponpustil no peanusanuu B 2021 - 2025 rogax CtpaTerun pa3BuTHs BOCIIUTAHUS
B Poccuiickoii ®@enepaunu Ha nepuof 1o 2025 roga (yrBepxaeH pacnopsbkeHueM [IpaBurtenbcrBa
Poccutickoit ®eneparuu ot 12.11.2020 Ne 2945-p);

8. CanlluHa 2.4.3648-20 «CaHUTapHO-2MMIEMHOJOTUUECKUX TPEOOBAaHUN K OpPTraHHU3aIlUsIM
BOCTIUTaHUS U 00yUEHHsI, OT/IbIXa U O3J0POBJICHUS JAETeil 1 MOJIOIekKMU» (ITocTaHOBIeHHE [ TaBHOTO
rocygapcTBeHHOro canutapaoro Bpada P® ot 28.09.2020r. Ne 28);

9. IloctanoBneHue [ TaBHOro rocy1apCTBEHHOT0 caHuTapHoro Bpadya PO ot 27.10.2020 Ne 32
«O6 yrBepxaeHun CanlluH 3.1/2.4.3598-20 "CaHuTapHO-3MHIEMHOJIOTHYECKAE TPEOOBAHUS K
YCTPOWCTBY, COJEPKAHMIO M OpraHU3alluu paboThl 00pa30oBaTEIbHBIX OpPraHU3alUi U JIPYTrUX
O00BEKTOB COIMATFHON MHMPACTPYKTYPHI ISl JETe M MOJIOJEKH B YCIOBHIX PacCHpOCTPAHEHUS
HOBOI kKopoHaBupycHoil undexiun (COVID-19)" (c usmenenusimu Ha 24 mapta 2021 roga);

10. Metoauyeckue ~ peKOMEHAAMW MO  HPOEKTUPOBAHMIO  JOMOJIHHUTEIHHBIX
o0IIepa3BUBAOIIMX OporpaMM  (BKIo4as pasHoypoBHeBbie) (IIpuioxenne K  OHUCBMY
Muno6puayku Poccun ot 18.11.2015 Ne(09-3242);

11. MeTtoauueckue peKOMEHIAIH M0 Pa3padOTKe AOMOIHUTEIBHBIX 00I1e00pa30BaTeIbHBIX
o0lIepa3BUBAIOIIMX MPOTPaMM K MPOXOXKICHUIO MPOLEAYPbl SKCIEePTH3bl  (100pOBOILHON
cepruduKanmMM) JUIs TOCIEAYIOIIEr0 BKIIOUEHUS B peecTp 00pa3oBaTeNbHBIX MPOrPAMM,
BKIItOUeHHBIX B cuctemy [1D/1O ot 11.12.2020r.;

12.  Meroauueckue pexkoMeHnanuu  Munnpocsemenuss Poccum  mo  peanuzanuu
JIOMIOJTHUTENBHBIX 0011e00pa30BaTeIbHBIX MPOTrPaMM C MPUMEHEHHEM 3JIEKTPOHHOTO OO0y4YeHHUs U
JMCTaHIIMOHHBIX 00pa3oBaTeabHbBIX TexHOIOrHi OT 31.01.20221. NeJ[I'-245/06;

13. Metoauueckue pekoMeHAaluuu Juisi cyobekToB Poccuiickoil @enepanuu 1mo Bompocam
peayin3ali OCHOBHBIX U JAOIOJIHUTENBHBIX 00111€00pa30BaTeIbHbIX IPOrpaMM B ceTeBOU hopme OT
28.06.2019r.;

14. Meroauueckue peKOMEHJAMM 1O (HOPMUPOBAHMIO MEXAHHW3MOB OOHOBJIECHHUS
CoJIepKaHus, METOJIOB U TEXHOJIOTUN 00Y4YEeHUs B CUCTEME JOMOJIHUTEIBLHOIO 00pa30BaHusl AETEH,
B TOM YHCII€ BKJIIOUYEHHE KOMIIOHEHTOB, oOecneunBaromux (GopMupoBaHrue (yHKIHOHAIBHOM
IPaMOTHOCTH UM KOMIIETEHTHOCTEH,  CBS3aHHBIX C  SMOLMOHAJIBHBIM,  (DU3UYECKHM,
MHTEJUIEKTYaJIbHBIM, JYXOBHBIM DPa3BUTHEM YENOBEKa, 3HAUMMBIX JUIsl BXOxJeHus Poccuiickoit
@enepali B 4YMCIO JECTH BEAYIIMX CTpaH MHUpa IO KayecTBY oOImero oOpa3zoBaHus, s
peaM3allii TPUOPUTETHBIX HAMpaBICHUM HAyYHO-TEXHOJOTHYECKOIO0 U KYJIBTYPHOI'O Pa3BUTHS
ctpansbl ot 02.10.2023r;

15. TlocranoBnenue IlpaButensctBa Camapckoit obmactu «O Crparerud CcouMaIbHO-
sKOHOMHUYecKoro pa3puTus Camapckoi obmactu Ha niepuoa 10 2030 roma» ot 12 wuroms 2017r.

Ne441;



16. KoHuenuusi 1yXOBHO-HPaBCTBEHHOT'O PA3BUTHS M BOCIHUTAHUS JIMYHOCTH TIpa)kAaHHMHA

Poccun.

AKmyansnocms TporpaMMbl 00YCIIOBIIEHA COI[MABHBIM 3aKa30M OOIIECTBA Ha TEXHUYECKH
IPaMOTHBIX CHELUAIUCTOB B 00JaCTH OECHMIOTHBIX CHUCTEM M BO3AYIIHOW pOOOTOTEXHMKH.
CoBpeMeHHbIE TEHAEHIMM pPa3BUTUS POOOTHU3UPOBAHHBIX KOMIUIEKCOB B aBHMALMU IOJYYHIIN
peaM3anuio B BUIe OecmiioTHBIX aBUualinoHHbIX cucteM (BAC).

B nacrosimee Bpems HaOdromaeTcst JTaBUHOOOPA3HBIA POCT MHTEpeca K OCCHUIOTHON aBHAITUH
KaK MHHOBALIMOHHOMY HAIIPABJICHUIO PA3BUTHUS COBPEMEHHOW TEXHUKH, XOTS UCTOPHUS Pa3BUTHS
3TOr0 HaIpaBlieHUs Hauyanach Yxe Oosiee 100 ner ToMy Hazaa. Pa3Butue coBpeMeHHBIX
NEPCHEKTUBHBIX TEXHOJIOTUI I03BOJIAET CErogHs OeCHMJIOTHBIM JIeTaTebHBIM ammaparaMm
YCIICITHO BBIMOJIHATh TakKhe (YHKIUH, KOTOpPHIE B MPONLIOM OBUIM WM HEAOCTYIHBI WJIH
BBITOJIHSJIACH APYTUMH CHIIAMH U CPEICTBAMHU.

bnaronaps pocTy BO3MOXXKHOCTEHl W TOBBILIEHHUIO JOCTYIIHOCTH JIPOHOB, IOTEHIMANI
UCIOJb30BaHUS MX B Pa3HbIX cdepaXx HKOHOMUKH CTPEMHUTENIbHO pacTéT. ITO C€O03/a10
HeoOxomuMocTh B HOBOM mpodeccun: omepatop BAC. Crparermueckass 3agadya IpOrpaMMBI
COCTOMT B TOATOTOBKE CHEIUAJINCTOB IO KOHCTPYMPOBAHUIO, MPOrPaMMUPOBAHHMIO U
skcrryatanuu bAC.

Hacrosimas o6pa3oBaTenbHas mporpaMma 1no3BoJisieT He TOJIbKO 00YyUUTh JIeTel MOJIeINpOBaTh U
koHcTpyupoBaTh BIIJIA, HO M MOATrOTOBUTH OOyYarOMIMXCS K IUIAHUPOBAHUIO U OpraHHU3aIlH
paboTBl HajJ pPa3sHOYPOBHEBHIMH TEXHHYECKHMH TPOCKTaMH W B JaJbHEUIIEM OCYIIECTBHTH
OCO3HAaHHBIH BHIOOP BU/IA AEATENBHOCTH B TEXHUUECKOM TBOPUECTBE.

Hoeu3na nacrosieil 00pa3oBaTebHOW MPOrpaMMBbl 3aKIF0YAETCsl B TOM, YTO OHA UHTETPUPYET
B ce0e JIOCTIKEHHS COBPEMEHHBIX W HMHHOBAIIMOHHBIX HANpaBJIEHUH B MallOil OeCTIMIOTHOU
aBHAIINN.

Ileoazozuueckan yenecoodpaznocmy HaCTOSIIEN TPOrPaMMBI 3aKIF0YAETCS B TOM, YTO MIOCIIE €€
OCBOGHMS OOydarolyecs IoJyyaT 3HaHUS U YMEHHs, KOTOpbIE IO3BOJIAT UM IOHSATH OCHOBBI
yCTpoiicTBa OECNUIIOTHOTO JIETATEIBHOTO amrmapaTa, HPUHLHUIBI paboThl BCEX €ro CUCTEM U UX
B3aUMOJEUCTBUA, a Takxke ymnpaBiaeHue bBIIJIA. HMcnons3oBaHue pasiavMyHBIX HWHCTPYMEHTOB
pazButHs soft-skills y nereit (urponpaktuka, KoMaHHast paboTa) B COYETAHUU C Pa3BUTHEM Y HUX
hard-kommnerennuii (workshop, tutorial) mo3BonuT chopMupoBaTh y peOCHKA IEIOCTHYIO CUCTEMY
3HAHUM, YMEHUH U HaBBIKOB.

Hacrosmas nporpaMma cOOTBETCTBYET OOLIEKYJIbTYPHOMY YPOBHIO OCBOCHHUS U IPEIIOJaraet
yIOBIICTBOPEHHE MO3HABATEIBHOTO UHTEpeca o0yyarorerocs, pacliipeHue ero

MH(GOPMHUPOBAHHOCTH B 00JacCTH OECHWJIOTHBIX JIETATEIbHBIX AamlapaToB M CHUCTEM, a TaKxke



oOoraieHre HaBbIKaMy OOIIEHUS ¥ IPHOOpETEHNE YMEHHI COBMECTHOM JI€ATEIILHOCTH B OCBOCHUHU
IIPOrPaMMBlI.

Heabio nporpammsl sBigeTcs (opMHUpOBaHUE y OOYYAIOIIMXCS HABbIKA MUIOTUPOBAHUS
FPV BIUUIA MynbTUPOTOPHOTO THIIA, PA3BUTHE WHTEIUICKTYAIBHBIX CIIOCOOHOCTEH U
MO03HABATEIBHOTO HHTEpeca 00yUJaIOIMXCs K OSCIIMIOTHBIM aBUAIIMOHHBIM CUCTEMaM.

OcHoBHBIE 337]a4l IPOIPAMMBI

Ooyuarowgue 3a0auu:

— chopmupoBaTh y O0Oy4aroUMxcs YCTOWYMBBIE 3HAHUS B O0JIACTU MOJEIUPOBAHUS U
KoHCcTpyHupoBanus bAC;

— Ppa3BUTbH y 00yUaIOIIMXCS TEXHOJIOTMUECKHUE HaBbIKU KOHCTPYHPOBAHUS;

— chopmupoBaTh y 00yYarOIIUXCS HABBIKM COBPEMEHHOI'O OPraHU3alMOHHO-DKOHOMHUYECKOTO
MBILUTICHHSI, 00€CTIEUNBAIOIINX COLIMATBHYIO aJalTallHI0 B YCIOBUSX PHIHOYHBIX OTHOIIICHUH.

Pa3zeuearowiue 3ad0auu:

— MOAJEPKATh CAMOCTOSTEIILHOCTh B Y4€OHO-I103HABATEIbHON JESTENbHOCTH;

— Ppa3BHUTH CIIOCOOHOCTH K CaMOpEaNIU3aliH U [ENEeYCTPEMIEHHOCTH;

— chopmMHupoBaTH TEXHUYECKOE MBILIUICHUE U TBOPUYECKHUI MOAX0 K paboTe;

— PAa3BHUTH HABBIKM HAYYHO-HCCIEAOBATENIBCKOM, NHKEHEPHO-KOHCTPYKTOPCKOM M IIPOEKTHOU
JeSITEIIbHOCTH;

— pacIIMpHUTh aCCOLMATHBHBIE BO3MOKHOCTH MBIIIIJICHHUSI.

Bocnumamenvnuie 3a0auu:

— chopMHUpPOBaTh KOMMYHUKATHUBHYIO KYJIbTYPY, BHUMaHUE, YBAKEHHUE K JTHOIAM;

— BOCIUTaTh TpyHdoJtoOue, pa3BUTh TPYAOBbIE YMEHUS M  HaBBIKM, pPACUIMPUTH
MOJIMTEXHUYECKUH KpPYro3op W yMEHHE IUIaHHPOBaTh pabOTy MO pealu3alid 3aMblcia,
IIPEJIBUJIEHUE PE3YJIbTAaTa U €70 JOCTUKEHUE;

— cdopMHpOBaTh CHOCOOHOCTH K MPOAYKTUBHOMY OOLIEHMIO M COTPYIHHYECTBY CO
CBEPCTHHUKAMH U B3POCIBIMH B MPOIIECCE TBOPUYECKOH 1€ATETHHOCTH.

OTtanvuTebHbIE 0COOEHHOCTH MPOTPAMMbI
K OCHOBHBIM OTJIMYMTENBHBIM OCOOCHHOCTSM HACTOSIIEH NpOrpaMMbl MOXHO OTHECTH

CJIEYIOINE ITYHKTHI:

— KeilcoBas cuctema 00y4eHHUs;

— TPOEKTHasl 1eATEIbHOCTb;

— WIPOIPAaKTHKA;

— cpena uid pa3BUTHUS Pa3HBIX poJIel B KOMaH/E;

— HaIpaBJIEHHOCTb HA PAa3BUTHUE CUCTEMHOTO MBIIIJICHUS;

— peduekcusi.



Aopecam npozpammot. Ilporpamma «becnuioTHbIE aBUALIMOHHBIE CUCTEMbBD» SIBIISETCS

MOJIyJbHON M HaleneHa Ha oOyuatonmxcs oT 12 no 17 ner. Cpok peanu3anuy MporpamMmbl OIHH

roa, KOTopas BKIOYacT B cebs: 3 aKaJICMHUYCCKUX Yaca B HECICIIIO.

Hanonnsemocms cpynn: ne 601ee 12 yenosex.

Ycnoeua npuema: TIPUHHUMAIOTCA BCC IKCJIAKOMHKUE, HC HWMCIOIIHMEC MCAUIUHCKUX

IIPOTUBOIIOKA3aHUM.

Cpoxku peanuzayuu npozpammut: IIporpamma paccuntana Ha 1 roxa (108 qacoB) o0yueHusl.
DopMbI U peKUM 3AHATHI
dopma opranuzaiuy 3aHITHI: TPYNIOBasi, HHANBUIYaIbHasl, WHINBUYAILHO-TPYIIIIOBAs.

[Iporpammoil nmpeaycMOTpeHO MpPOBEAeHNEe KOMOMHUPOBAHHBIX 3aHSTHI: 3aHATHUS COCTOST

u3 TCOpeTH‘ICCKOﬁ u HpaKTI/IquKOﬁ IlaCTeI‘/'I, IIpU4YCM 0obllIee KOJIUUECTBO BPpCMCHH 3aHUMACT

HMCHHO IIPAKTUYCCKas 4acCThb.

[Ipu npoBeneHny 3aHATUI UCTIOIB3YIOTCS CIEAYIONUe ghopmbl pabomot.

JIeK1usi-quaor ¢ UCIOJIb30BaHUEM METOJIa «IIEPEBEPHYTHIN KIIACC» — KOTJa 00YYaroIUMCs
npeiaraeTcs K CICIYIONIeMY 3aHATHIO 03HAKOMHUTCSI C MarepuayiaMu (B T.4. HaiJICHHBIMU
CaMOCTOSITENIbHO) Ha ONpPENENEHHYI0 TeMmy JUisi OoOCyXieHus B ¢opmare auaiora Ha
MIPEICTOSIIIEM 3aHATHH;

Workshop u Tutorial (mpaktuueckoe 3anatue — hard skills), yto mo cyru sBnsercs
Pa3HOBUIHOCTSAMH  MAcCTEep-KJIACCOB, TJ€ OOYYAroIMMCSI TIPEUIaracTcsl  BBIOJHHUTH
OTIPENIETICHHYIO PaboTy, PE3yIbTaTOM KOTOPOH SIBISIETCS HEKOTOPBIM MPOAYKT ((hU3NUECKUid
WIM BHUPTYaJbHBIA pe3ynbTaT). biauskuii anamor — ¢poHTanbHas (Gopma paboThl, Korma
oOyJaroruecs CHHXPOHHO paboTaloT 101 KOHTPOJIEM Te/1arora;

KOH()EPECHIIMH BHYTPUKBAHTYMHBIC U MEKKBAHTYMHBIC, HA KOTOPBIX O0YJarOIIHECs JIEISITCS
OTIBITOM JIPYT C APYTOM H PaCCKa3bIBAIOT O COOCTBEHHBIX JOCTHKCHHSIX;

camocTosTeNnbHas padoTa, Korja oOydaroluecs: BBIMONHIIOT UHIWBUIYyaIbHbIC 3aJaHUS B
TE€YCHHE YaCTU 3aHATUS WM HECKOJIbKUX 3aHSATHA.

MeToa KeiicoB (case-study), "mosrosoii mrypm” (Brainstorming), merox 3amau (Problem-
Based Learning) u meromx mpoektoB (Project-Based Learning). Ilpumep: keiic — 310
KOHKpEeTHasl 3a7aua («cayuauy — Case, auel.), KOTOpYI TpeOyeTcs pemiuTh, sl 3TOTO B
pEeKHUME «MO3TOBOTO HITypMay MPEAIaratoTcsl BApUaHThl PEIICHUS, MTOCIE 3TOr0 BapHaHTHI
00CYXNaloTCsl W BBIOMPACTCS OJUH WJIM HECKOJBKO ITyTeW PpEIIeHWs, MOocie Yero s
pemieHus kerica GopMHUpPYIOTCs 0ojiee MENKHE 3a7a4i, KOTOPble OOBEANHSIIOTCS B MMPOCKT U
peau3yIoTCs C MPUMEHEHUEM METOAa KOMaHJ000pa30BaHusl.

O:xuaemMble pe3yJbTaThl H COCOOBI OMpe/ieIeHUsI UX Pe3yJbTATHBHOCTH:

Jluunocmmuewie pe3yiromamasl:



— c(hOpMHUPOBAHHOCTh KOMMYHUKATUBHOU KYJIBTYpPhl 00Yy4YaIOLIMXCSl, BHUMAHHUE, YBAKCHHUE K
JFO/ISIM;

— pa3BUTHE TPYAOIIOOMUS, TPYIOBBIX YMEHHH M HAaBBIKOB, UIMPOKUN MOJIUTEXHUYECKUN
Kpyrosop;

— c(hOpMHUPOBAHHOCTh YMEHHSI IUIAHUPOBATh PabOTy MO peaau3alliy 3aMbICiIa, CIOCOOHOCTH
NpPEIBUIETh PE3YNbTaT M JOCTUTaTh €ro, NMpH HEOOXOIMMOCTH BHOCHTH KOPPEKTHBBHI B
NepBOHAYAIIbHBIIN 3aMbICeN;

— c(opMHPOBAHHOCTH CIIOCOOHOCTH K MPOAYKTUBHOMY OOIICHHIO M COTPYAHHYECTBY CO
CBEPCTHHKAMH U B3POCIIBIMH B TIPOIIECCE TBOPUYECKOW ACATEITHHOCTH.

Memanpeomemmnule pe3yiomamol:

— (QopmupoBaHue y 00YyYarOMIMXCS CAMOCTOATEIHHOCTU B Y4eOHO-IIO3HABATEIHHOM
JeSITeNIbHOCTH;

— pa3BUTHE CIIOCOOHOCTH K CaMOpEaM3aliH U IIeJIeyCTPEMICHHOCTH;

— (dopmupoBaHue y OOy4YaIONIMXCS TEXHUYECKOTO MBIIIICHUS M TBOPYECKOTO IOAXO0MA K
pabore;

— Ppa3BUTOCTh HAaBBHIKOB HAay4HO-HCCIEAOBATEIbCKOH, WH)XXEHEPHO-KOHCTPYKTOPCKONH H
MIPOEKTHOM JIEATEIILHOCTH Y 00YJarOIIUXCS;

— pa3BUTHIE aCCOLMATHBHBIE BOZMOKHOCTH MBIIIJICHUS y 00yUYarOIIAXCSL.

Ilpeomemmnwie pesyromamol:

— npuobpereHue oOy4yaroIMMUCS 3HAHUM B 00JaCTH MOJEIMPOBAHUSA U KOHCTPYMPOBAHUS
BAC;

— (QopmupoBaHue y o0yyaromuxcsi TEXHOJIOTHYECKUX HaBBIKOB;

— (opMuUpOBaHHE HABHIKOB COBPEMEHHOTO OPraHU3aIMOHHO-DKOHOMHYECKOTO MBIIUICHUS,
o0ecreynBaroIas COUaIbHYIO a1l TallMIO B YCIOBUAX PHIHOYHBIX OTHOIICHUI.

Jnist IOBBILIEHUS PE3YJIbTaTUBHOCTH 00yueHHs U Ooiiee 3((HEeKTUBHOTO JOCTHKEHHS LENU U
peanu3any 3a1a4 JaHHOH NpPOTpaMMBI IIEIeCOO00pa3HO YBEIHYUTh O0BEM BOCHHMTATEIbHOI
pa6otbl. CiieyeT OTMETHTH, YTO IieJib BOCHHUTAHMA B cepe JONOTHUTEIBHOTO 00pa3oBaHMUS
neTell — IeHHOCTHO-CMBICIIOBOE Pa3BUTHE PeOCHKA.

Co cropoHbl memarora HeoOXOAMMAa peanu3alus KOMIUIEKCa METOloB U (opMm
WH/IMBUYyATEHOW pabOThl C BOCHUTAHHUKOM, OPUEHTHPOBAHHBIX HA WICATbHOE TPEICTABICHUE O
HPaBCTBEHHOM OOJIMKE COBPEMEHHOTO YelOBeKa, Ha (pOpMUpOBaHME TPaKTaHCKOW WICHTUYHOCTH
Y TaTPHOTHYECKUX TYBCTB.

@®opMbl M BUABI MPOBOJUMBIX BOCIUTATEIBHBIX MEPONPHUATHH, a TaK >X€ MEeTOJbI
BOCIIUTATEILHOW J1€ATEIbHOCTH, OIPEAENSIOTCS MEeJaroroM JAOMOJIHUTENBHOIO 00pa3oBaHUs B

3aBUCUMOCTH OT  OCOOEHHOCTEH  peanu3yemMou MM  OCHOBHOM  JIONOJHUTEIbHOU



o01eo0pa3oBaTeNbHONM 00IIepa3BUBAIONICH MPOrpaMMbl B COOTBETCTBHM C BO3PACTHBIMH U
NCUXO(PHU3UOIOTHYECKIMH 0COOCHHOCTSMHU 00YJarOIHXCSI.

Ha 3anatusx no nporpamme «becnuiaoTHbIe aBUALMOHHBIE CUCTEMBI» MEJAror MCIOoJb3yeT
CIIEAYIOIINE BOCIIMTATEIbHbIE IPAKTHKHU:

* U1l BOCIIUTAHUS aKKypaTHOCTH IpH paboTe ¢ OSCIMUIOTHBIMU aBUAIIMOHHBIMHU CHCTEMaMHU
KEMC-TEXHOJIOTHH;

* U1 BOCIIUTaHUS YCUAUYUBOCTH JI€TIOBBIE UTPBHI,

* 11 BOCIIUTaHUS YBAXKEHMSI K Uy’KOMY MHEHMIO JICJIOBBIE UT'PbI; CIO’KETHO-POJIEBBIE UTPHI;

* JUIs1 BOCIIMTAHHUS ATPUOTU3MA KBECT-UTPHI.

[Ipu BBIOOpE W pa3pabOTKEe BOCHUTATEIBHBIX MEPONPHUATHN TJIABHBIM KPHUTEPHUEM JUIS
rejiarora JAONOJHUTEIBHOTO 00pa3oBaHus, ABISETCS COOTBETCTBUE TEMAaTHKE W HAINPaBICHHOCTH
IPOBOJIUMOIO MEpPONPUATHS LEIsIM U 3ajjayaM BOCHUTATENbHOM paboThl, OTPaXKEHHBIM B
COJIEp’)KaHUU  JIOTIOJIHUTENbHOW  0011eo0pa3oBaTesbHON  0OlIepa3BUBAIOLIE  IPOrpaMMBbl,
OCHOBHBIM HAaNpaBJICHHUSAM U TPUHIWIAM BOCHHTATEIBHOW pPa0OTHI, YYeT HalpaBICHHOCTH
OCHOBHOH JIOTIOJIHUTEIBHON 0011e00pa3oBaTeabHONl MpOrpaMMbl, MO KOTOPOH OpraHu30BaHbI

3aHATUA 06y11afonmxc>1 ,I[eTeﬁ, Hux HCI/IXO(l)I/I?»I/IOJ'IOFI/I‘IeCKI/IX 0COOEHHOCTEN

Crnoco0bl onpeaesieHUs1 pe3yJIbTATUBHOCTH

Buowvt konmpona:

— BBOJIHBIH, MPOBOJIUTCS MEpe]l HayanoM paboThl M IpeIHA3HAYCH AJIs 3aKPEIUICHUs 3HAHU,
YMEHUH U HABBIKOB 10 IPOWIEHHBIM TEMaM;

— TeKYIIHUM, TPOBOJIUMBIN B XOJ€ Y4€OHOTO 3aHSTHS M 3aKPEIUISIFONINI 3HAHUS MO JAHHOM
TeMe,

— UTOTOBBIH, TPOBOJMMBIN TIOCTIE 3aBEPIIEHUS BCEil ydeOHOI MporpamMmBbl.

Dopmul nposepKu pe3yiomamos:

— HaOJII0ICHHE 3a JETHMHU B Ipoliecce padoThl;

— OIpOoC;

— TECTUPOBAHUE;

— COpPEBHOBAHMS;

— UHAWBUIYaTbHBIE M KOJJIEKTHBHBIC TEXHUYECKHUE MMPOCKTHI.

@opMbl U KPUTEPUH MOBEEHUSI HTOTOB Pealu3aluu MPOrpaMMbl
— BBITNIOJIHEHHUE MPAKTHUYECKUX MOJETOB (Bu3yasibHbIX U ¢ FPV) (Ilpunoxenue 1);
— MPaKTUYECKUE paboThI MO cOOpKE, MPOrPAMMUPOBAHHUIO H PEMOHTY KBaIPOKOITEPOB;

— TBOpYECKOE 3a1aHus (ITOArOTOBKA MPOEKTOB U ero mpe3enraius) (IIpumoxenue 2).



JlanHas mporpamma mnpeaycMmarpuBaeT (GopmupoBaHue (PYHKIHOHAIBHOW TIPaMOTHOCTH
o0yuarwmuxcs. [Ipexe Bcero, 3T0 BEIPAKAETCA B pa3BUTUU KPUTUUECKOTO MBIIIUICHHUS.

CocraBnsomye KpeaTUBHOTO MBIIIIJICHUS:

1. JTro603HaTENbHOCTH (AKTUBHBIA HHTEPEC K 33JIaHUIO);

2. Co3nanue unaei (BooOpaxeHue);

3. Pa3BuTHe MpEeANOKEHHBIX UACH: YMEHHME IIepecTpauBaTh CBOKO JIEATEIBHOCTh C
MOSIBJICHHMEM HOBOM MH(OpMaLIUU.

CpencrBa ¢popmupoBaHusi (PYHKIMOHAJIbHOM TPAMOTHOCTH:

- MPUMEHEHHE TEXHOJIOTHI MPOAYKTUBHOTO YTEHUS U IPOOJIEMHOT0 O0yUEHHUS;

- TNPUMEHEHHE TEXHOJIOTMM Pa3BUTHS KPUTHYECKOTO MBIIUICHUS, HCIOIB3Yys MPUEMBI
«O3ByunBanue mbiciueit», «llepeckasz», «Kop3una unei», «BepHble 1 HEBEpHBIE YTBEPKIACHUS,
«JloBu ommmOKy» U T.JI. HA PA3HBIX CTAAMIX 3aHATHUS;

- HCII0JIb30BaHKUE MPUEMOB MHCIICHUPOBAHUS U YCTHOI'O CIIOBECHOTO PUCOBAHMSL.

PesyabraT oB1ageHNss PyHKIIMOHAIBHONH I'PAMOTHOCTHIO:

OObyuaromuecs:

* TOTOBBI YCIICITHO B3aUMOJICHCTBOBATh C U3MEHSIIOIIUMCS OKPYKAIOIIMM MUPOM;

* IMEIOT BO3MOXKHOCTh pellaTh pa3iuyHble (B TOM YHCJIE€ HECTaHAApTHBIE) Yy4deOHblEe U
KU3HEHHBIC 3a/1a4U;

* pa3BUBAIOT N103HABATEIbHBIN UHTEPEC;

* YMEIOT NPOAYLHUPOBATh UIEH;

* YMEIOT MEePECTPanuBaTh CBOIO ACSITEIHLHOCTD C TIOSIBIIEHHEM HOBOM MH(pOpMAINH;

* 00J1aJ1a10T CIIOCOOHOCTHIO CTPOUTD COIUATBHBIE OTHOIIICHHS,;

* 00J1a1aI0T COBOKYIHOCTBIO PEQUIEKCUBHBIX YMEHHUH, OOECHeuMBaOIIUX OLEHKY CBOEH

I'paMOTHOCTH.



Y4yeOHO-TeEMATHYECCKUH MJIAH

Ne monyiis HaumenoBanue moayJis Bcero | Teopus | IIpakTuka
4acoB
Monyis 1 Teopuss MynIbTUMOTOPHBIX cHCTEM. (OCHOBBI 36 12 24
yrpasienus. [Ionérel Ha cumymnsaTope.
Mopyns 2 COopka u HacTpoMKa KBaJIpOKONTEPA. 36 10 26
OcHnoBsl 3 /] MoaenupoBaHust
Monyns 3 Y4eOHbIe MONETH HA KBAIPOKOIITEPax 36 7 29
CcOOCTBEHHOM COOPKH.
WH>KEeHEpHBIN POEKT
uToro 108 29 79




Mopnyas Nel. Teopust MyabTHPOTOPHBIX cucTeM. OcHOBBI ynipaBiaeHus. [1oéTbl Ha

CHMYJISITOPE.

Ilens: popmupoBanue y 00yJarOIUXCsl 3HAHUN M HABBIKOB OCHOB YITPABIICHUST OSCIIIIOTHBIX

TPAHCIIOPTHBIX CPEJICTB.

3aoauu:

Obyuarowue:

dbopMupoBaHue y 00y4arOMUXCsl YCTOMYUBBIX 3HAHUN B 00J1aCTH MYJIbTUPOTOPHBIX CUCTEM;

(dopMHpOBaHNE HABBIKOB OCHOB YIIPaBIEHUS OCCIIUIOTHBIMU TPAHCIIOPTHBIMHU CPEJICTBAMH.

Paszeusarowue:

Pa3BUTHEC CaMOCTOATCIbHOCTU B y‘Ie6HO'H03HaBaTeHBHOﬁ ACATCIIBHOCTH,

Pa3BUTHEC CIIOCOOHOCTB K caMopcalin3alilui U I_IeJ'IeyCTpeMJ'IéHHOCTI/I.

Bocnumamenvnuie:

BOCIIMTAHUE TPYAOIIOOMS, yMEHUS IJIAHUPOBATH PadoTY.

Osrcudaemoie pezynomamul (npedmemusvie):

Obyuarowuecsi 00CHBL 3HAMD.

TCXHUKY 0e30IMaCHOCTH T10 UCITOIb30BaHUI0 OCCIUIOTHBIX CpCaCTB;

pazHoBUAHOCTU U TUIBI BITJIA;

IMPUHLINI Pa0OTHI MYJIBTUPOTOPHBIX CUCTEM;

Obyuarowuecst Q0AHCHBL YMEMb:

ONpeACIIATh TCXHUYCCKUC XaPAKTCPHUCTUKU OCCITHIIOTHOTO CpCACTBA;

HCIOJIB30BAaTh MAAJIBHYO CTAHIIHUIO IJIA C60pKI/I OCCITUIIOTHOTO cpeacrTna.

Obyuarowuecs 00aHCHbL NPUobPecmu HABbIK:

YIIpaBJIATH OECIMIOTHBIMHU aBHAITUOHHBIMH CUCTEMAaMU.

Y4yeOHo-TeMaTHYecKkHid IJIaH MoayJist Nel

Ne HaunmeHnoBaHue TeMblI Bcero | Teopusi | IlpakTtuka | @opmbl KOHTPOJIsI/
4acoB aTTecTanuu

1. | BBogHas JeKuus 0 COAepKAHUU 3 3 0 Hab6nronenwue,
MIPOTPaMMBbI OIpoc

2. | PasnoBugnoctu BITJIA u 3 3 0 Hab6mronenue,
paccMOTpeHHe PUHITUITA PaOOTHI OTpoc
pa3IMYHbIX TUIIOB

3. | 3yuenue cTpoeHus O6eCHIOTHBIX 3 0 3 Habmonenue,
arnmnaparoB MyJIBTHPOTOPHOI'O THIIA oIIpoc,
pa3HbIX pa3MepoB MpaKTH4ecKast

pabota

4. | OcHOBHBIE MOHATHUS 00 3 0 3 [IpakTnueckas

anekTpudecTBe. ToK, HAaNpsHKEHHE, pabota

COIPOTHBIICHUE, MOIITHOCTb.
PaccmoTpenue Toro, kak OHU
paboTaroT B IIeNH KBaJPOKOITEPa




5. | IIpakTnueckoe 3aHATHE C JINTUN 3 0 3 [IpakTnueckas
MOJIMMEPHBIMU aKKYMYJIITOPAMHU U pabota
U3YyYEHHE UX OCHOBHBIX
XapaKTePUCTHK

6 TexHuka 6€30MaCHOCTH MPHU MaKKe 3 3 0 HaGmronenue,
Y MHCTPYKTAX IO MCIIOJIb30BAHUIO OIpoc
NAsUTEHOW CTaHIIUU

7. | Texnonorus naiku. 3 0 3 [IpakTnueckas
OO06yueHue nanke pabora

8. | O0OydeHune NWIOTHPOBAHUIO HA 6 2 4 [IpakTuueckas
TPEHUPOBOYHBIX KBAIPOKOIITEPaxX pabota
Syma

9. | IlnaTel pa3BOAKHM MUTAHUS. 3 0 3 [IpakTuueckas
CrtpoeHre OCHOBHOM LIETTH TTUTAHHUS pabora
KonTepa

10. | KonnekTopHsbie u 3 0 3 [IpakTuueckas
OCCKOJJICKTOPHBIC ~ JIBUTATENIH, U pabota
PETYIIATOPHI MX X0Ja

11. | 3akperuieHHEe U3YYCHHBIX TEM H 3 1 2 HaGimronenue,
caMmocTosiTelibHas ~ paboTa IO orpoc,
TEOPETUYECKOW  YacTh  paboOThHI MpaKTHIeCKast
MYJbTHPOTOPHOTO OECITMIIOTHHKA pabota

UTOro 36 12 24

Coaepsxanue nporpamMmmbl moayJist Nel

Tema 1. BBogHas siekys 0 COAEpKaHUU IIPOTPaMMBI.

Teopusi: 3HAaKOMCTBO C COAEpKAHMEM MPOrPaMMbl, OCHOBHBIMH TEPMUHAMH U TOHATUSAMU,
MPaKTUYECKUMHU 3a/IaHUSIMU TPOTPaMMBI.

IIpakTHka: onpoc 1o TEOPETUYECKOMY MaTepUay.

Tema 2. PaznoBuanoctu BITJIA u paccMoTpenue npuHIuna padoTsl pa3IMyHbIX TUIIOB.

Teopusa: uzydyenune pasHoBUAHOCTEM BIIJIA, OCHOBHBIX TEXHHYECKHX XapaKTEPUCTHK H
COCTaBJIAIONIMX 3JIEMEHTOB, ompenesieHrue pasHOBUAHOCTH BIIJIA, ero Ha3HayeHWs W TPUHLIMIN
paboThI.

IIpakTHka: onpoc 1o TEOPETUYECKOMY MaTepUay.

Tema 3. U3ydyeHue cTpoeHus OECHMIOTHBIX anmaparoB MYJIbTUPOTOPHOTO THUIA Pa3HbBIX
pa3MepoB. Teopusi: ycTpOMCTBO MyIbTUPOTOPHBIX CUCTEM, OCHOBBI KOHCTPYKIIUU MYJIbTUPOTOPHBIX
CUCTEM, NPUHLUIIBI YIPaBIEHUs MYJIbTUPOTOPHBIMHU CHCTEMaMH, ammaparypa paauoylpaBIICHUS:
NPUHIUN JIeHCTBUA, o0IIee yCTpOCTBO; TeXHUKA 0€30MacHOCTH MpU paboTe ¢ MYJIbTUPOTOPHBIMU
CHUCTEMaMH.

[IpakTHKa: KOHTPOJIb 3HAHUH B (hopMe HAOIIIOICHUS, OITPOCa U MTPAKTUYECKON pabOTHI.

Tema 4. OcHOBHBIE TOHATHS OO0 3JeKTpuuecTBe. TOK, HampsDKEHHE, COMPOTUBIICHHUE,
MOIIIHOCTb.

PaccmoTpenue Toro, kak OHH pabOTAIOT B IIEMTU KBAJIPOKONTEPA.




[IpakTuka: mpakTHyeckass paboTa Ha AJIEKTPOHHBIE KOMIIOHEHTHI MYJIbTHPOTOPHBIX CHCTEM:

MPUHIUIIBI pabOTHI, 00IIEe YCTPOUCTBO.

Tema S. IIpakTudeckoe 3aHATHE C JIUTHA MOJUMEPHBIMM AKKYMYJISATOPAMH M U3Y4EHHE HMX
OCHOBHBIX XapaKTEPUCTHUK.

IIpakTuka: JMTUN-TIOJUMEPHBIE aKKYMYJATOPBl M MX 3apsiHbIE YCTPOWCTBA: YCTPOMCTBO,
IOPUHLUI  JEHCTBHSI, METOIbl 3apsAKH/pa3psiikKu/XpaHeHus/ OalaHCUPOBKU aKKyMYJISITOpOB,
Oe3omacHast pabota ¢ 000pyIOBaHUEM, MPAKTUYECKas padoTa.

Tema 6. Texnuka Ge30MacHOCTH NpU MaiiKe M MHCTPYKTAX IO MCIOIH30BAHMIO MAsIHLHON
cTaHuuy. Teopus: n3ydyeHue NpuHLIuNa padoThl NasyIbHON CTaHIIMU, U3YYEHUE U 3aKpeIUICHUE

TEeXHUKH 0€30IIaCHOCTH IIPU paboTe ¢ NasuIbHOM cTaHLMEH.

[IpakTuka: Ompoc MO TEOPETHYECKOMY Marepually, HaONIOJACHHE IO YCBOCHHIO TEXHUKHU
0€30MacCHOCTH.

Tema 7. Texnonorus naiiku. O6ydeHue naike.

IIpakTrka: npakTuyeckas paboTa MO MaiKe 3JEKTPOHHBIX KOMIIOHEHTOB: MPUHLUIBI MalKy,
o0y4yeHne naiike, maika 3JIeKTPOHHBIX KOMIIOHEHTOB MYJIbTHPOTOPHBIX CUCTEM.

Tema 8. OOyueHre TWIOTUPOBAHUIO HA TPEHUPOBOYHBIX KBAaIPOKONTEpax Syma.

Teopus: MexaHN3M MOJIETHBIX KOMIIOHEHTOB, yrpasieHue bITJIA.

IIpakTuka: MoNETHl Ha CUMYJSATOpe: oOyueHue MoiéTaM Ha KOMIbIOTEpe, IPOBEACHUE
y4eOHBIX TIOJIETOB HA CUMYJIATOPE.

Tema 9. [1nats! pa3Boaku nutanus. CTpoeHUe OCHOBHOW LENH MUTAaHUs KONTepa.

IIpakTHka: mpakTHyeckas paboTa Mo U3y4eHHIO AT Pa3BOAKH MUTAHUA: 00lIee yCTPOHCTBO,
XapaKTEpUCTHKH, NTaliKa PETYJIATOPOB U CUJIOBBIX IPOBOJOB K IIaTaM Pa3BOJAKH MUTaHUS.

Tema 10. KomekTopHble 1 0€CKOJIIIEKTOPHBIC TBUTATENH, U PETYIISTOPHI UX XO0/1a.

[IpakTuka: mnpakThyeckas paboTa Ha H3ydeHHE OECKOJUIEKTOPHBIX JBUTATeNel U UxX
pPEeryasTopoB XOJAa: YCTPOWCTBO, NPUHIMIBI HMX (QYHKIMOHHPOBAHMS, Naiika jaBUTaTened u
PeryiasTopoB.

Tema 11. 3akpenyieHue U3y4EHHBIX TEM U CaMOCTOSITENbHAsI paboTa MO0 TEOPETUUYECKON YacTu
paboThl MyJIBTUPOTOPHOTO OECITMIIOTHHUKA.

Teopus: MOBTOpEHUE TEOPETUYECKOTO MaTepraia MOLYJIA.

H[}aKTI/IKaZ MPAKTUYCCKOC 3a/JaHUC HA 3aKPCIIJIICHUEC N3YYCHHBIX TCM 110 UTOTaM MO YJIA.



Monayas Ne2. Coopka u HacTpoiika kBagpokontepa. OcuoBbl 3/ MoaeanpoBanus

lleﬂb.' HN3YUYCHHUEC OCHOBHBIX 3JIECMCHTOB KBaAPOKOIITEPA, IOCTPOCHUEC 3[[ Moneneﬁ COCTaBHBIX

yacTel KBAaIPOKOIITEPA.

Obyuarowue.

dbopMupoBaHrue y oOydaroImIMXCsl YCTOMUMBBIX 3HAHUI B 00JACTH CTPOEHHS OECIUIOTHBIX

JeTaTeIbHBIX amapaTos;
(dbopMUpOBaHKE HABBIKOB OCHOB 3 /| MOJeTMpOBaHHUS.

Paszeusarowue:

Pa3BUTHEC CaMOCTOATCILHOCTU B y‘Ie6HO'H03HaBaTeHBHOﬁ ACATCIIBHOCTH,
Pa3BUTHEC CIIOCOOHOCTB K caMopcalin3alilui U I_IeJ'IeyCTpeMJ'IéHHOCTI/I.

Bocnumamenvnuie:

BOCIIUTAHUE TPYIOJIIOOMS, YMEHUS IUNIAHUPOBATH PabOTYy.
Osicudaemole peynomamul (npedmemuuie):

Obyuarowuecs 0ONICHbL 3HAMD.

TEXHUKY 0€30IacCHOCTH 10 COOPKE M HACTPOUKE OECITMIIOTHBIX CPE/CTB;
OCHOBHBIC COCTaBJIAIOIINE KOMIIOHCHTbBI OeCHMIOTHBIX CHUCTEM,
OCHOBBI 3]/ MOI€ITMPOBAHNUS;

Obyuarowuecs 00AACHbL YMEMb:

coOuparh U HaCTpauBaTh OECIUIIOTHBIE CPE/ICTBA;
UCIIOJIb30BaTh MAAIbHYIO CTAHIUIO 17151 COOPKU OECIMIIOTHOTO CPECTBA;
MOJIEIUPOBATh COCTABHBIE YaCTH OECIMIOTHBIX CPEJICTB.

Obyuarwuecs 0oaCHbL NPUOObpecmiu HABbIK:

— TOCTPOCHUS TPEXMEPHBIX U300paKEHUI COCTABHBIX KOMIIOHEHTOB OECIMIIOTHBIX CPE/ICTB.

Y4eOHo-TeMaTHYeCKH IJIAH MOy s Ne2

Ne HaunmeHnoBaHue TeMbl Bcero | Teopusi | IlpakTtuka | @opmbl KOHTPOJIsI/
4acoB arTecTauuu

1. | UHCTpyKTaX MO TEXHUKE 3 3 0 Habmonenue,
6e30macHOCTH Ipu paboTe co orpoc
CJIECApPHBIM HHCTPYMEHTOM

2. | TpeHupoBKa maiku Ha 3 0 3 HabGnronenue,
CrHeIagbHbIX MaKeTaxX. orpoc
YcraHoBKa CUJII0BOM 4acTH U IaiKa
CHJIOBBIX U CUTHAJIbHBIX ITPOBOIOB
ESC

3. | 3makomctBo ¢ Kommac-3D. 3 2 1 HaGmronenue,
Bxuiagku «I'eomerpusi» u OIIpoc,
«PenaktupoBanue» MpaKTH4ecKast

pabota

4. | Pa6ora B Komnac-3D. 3 0 3 [IpakTnueckas

Onepanuu «BbIJIaBIMBAHUS» U pabota

«BpAIICHUA»




5. | CamocrosTenbHas paboTa B 3 0 3 [IpakTnueckas
Kommnac-3D pabota
6 VYcTaHOBKA MOJIETHOTO 3 0 3 HaGmronenue,
KOHTpOJIIEpa U JOTIOJIHUTEITHHOTO orpoc
000opyI0BaHUS
7. | llpunuun ¢yHKIIMOHUPOBAHUS 3 0 3 [IpakTnueckas
MOJIETHOTO KOHTPOJUIEpa. pabota
N3yuenue natunxos IMU
8. | OcHOBBI HACTPOUKH MOJETHOTO 3 1 2 [IpakTuueckas
KOHTpOJIIEpa C TTIOMOIIIBIO pabora
kommbloTepa B mporpamme QGC
9. | Pabora B Komnac-3D. 2 0 2 [IpakTuyeckas
PaGora ¢ «1epeBoM» MOzEINH. pabota
3epKanbHBIN, TUHEHHBIN U
KpPYrOBOI MacCHUBBI
10. | Uzyuenue 3D mpuntepa u IIO 2 2 0 [IpakTuueckas
Ultimaker Cura st Hero pabora
11. | ITpoekTupyrouiue y3iaa noje3Hou 2 0 2 HabGmronenue,
Harpysku i Konrepa, oopadoTka orpoc,
B ciaiicepe u ero nevartb Ha 3D MpaKTH4ecKast
IIPUHTEpE pabora
12. | IlpakTHueckre TOJIETHI Ha JPOHAX 2 0 2 HabGmronenue,
st aspodortocbemku DIl Mavic OIpoc,
MpaKTH4ecKast
pabora
13. | Jlexuus o ToM, KaK IPaBUILHO 2 2 0 HaOmronenue
dbotorpadupoBaTh 0OBEKT U
MaHEBPHPOBATh MPU CHEMKE
14. CamocTosTenbHas padoTta co 2 0 2 [IpakTnueckas
CHeIHaTbHBIMH YCIOBUSIMU MONETA pabota
(MakcuMalibHas BBICOTA,
OTJIaJIEHHE, PAKyPChl) IO CHEMKE
KaKoro-i1mbo o0beKTa B
Onvkaiiiiel K IIKoJie MECTHOCTH
UTOro 36 10 26

Conep:xanue nporpamMMmbl MoayJist Ne2

Tema 1. MHCTpyKTaX 0 TEXHUKE O€30MACHOCTH MPH pabOTe CO CIeCapHbIM HHCTPYMEHTOM H

cOopKa pambl KBaJpOKONTEPA.

TCO[!I/ISIZ IOATOTOBKA pa60qero MECTa K MNPAKTHYCCKUM 3aHATUAM, MHCTPYKTAX 11O TCXHUKC

0€30I1aCHOCTH.

Tema 2. TpenupoBka mallku Ha CHELUUATBHBIX MakKeTax. Y CTaHOBKAa CHMJIOBOM YacTU M Nalka

CUJIOBBIX M CUTHAJIBHBIX MTPoB00B ESC

Teopus: 0cOOEHHOCTH MaKU Ha CTICITHATBHBIX MaKETaXx.

IIpakTHKa: BBIIOJHEHHWE CAMOCTOSTENIbHOW pabOThl MO YCTaHOBKE CHJIOBOW YacTH M THaike

CWJIOBBIX U CUTHaJIBbHBIX ITpoBoA0B ESC.




Tema 3. 3nakomctBo ¢ Kommac-3D. Bxmanku «I'eomerpusi» u «PenakrtupoBanue» Teopus:
3HaKOMCTBO ¢ nuHTepdeiicom n pynkronantom Kommac 3D.

IIpakTHKa: IpakTUYecKUe paboOThI O MOCTPOECHUI0 OOBEMHBIX KOMIIOHEHTOB, ITocTpoeHue 3 /]
MOJIEJIEH C UCIIOJIb30BaHUEM BKIAA0K «l'eomeTpus» u «PenaktupoBaHue».

Tema 4. Pa6ora B Kommnac-3D. Onepanuu «BbIAaBINBAHUSIY U «BPALLICHUS

[IpakTHKa: TpakTUYeCKHe pabOTHI MO MOCTPOCHUIO 0OBEMHBIX KOMIOHEHTOB, ocTpoeHue 3 /]
MOJIEJIEH C UCIIOJIb30BAHNEM OIIEpAINil «BbIIaBIMBAHUE» U «BPALLEHUE.

Tema 5. CamocrositensHas padora B Kommac-3D

Teopus: 3nakoMcTBO ¢ nHTEpdericom u pyaknnonaiom Kommac 3D.

[IpakTHKa: MHANBHYAIbHAs IPAKTHYECKast padoTa.

Tema 6. YcTaHOBKa OJIETHOTO KOHTPOJUIEPA U AOTIOJTHUTEIBHOTO 000pyI0BaHHUS

Teopus: noseTHBIE KOHTPOJUIEP: YCTPOWCTBO IOJIETHOTO KOHTPOJUIEPA, IPHUHLHUIBL €ro
(YHKIMOHMPOBAaHUS, HACTPOIlKa KOHTpOJUIEpa C IOMOILBIO KOMIBbIOTEpa, 3HAKOMCTBO C
IPOrpaMMHBIM OOecTieueHIeM Uil HACTPOHKH KOHTPOJIIEpa.

[IpakTuKa: HacTpoMKa NOJIETHOTO KOHTPOJUIEPA.

Tema 7. Ilpunnun GyHKUMOHHUPOBAHUS MOJETHOTO KOHTposuiepa. M3ydenue natumkos IMU
[IpakTHka: mpakTuyeckas padoTa B rpylnmnax o NpuHIMNaM GyHKIHOHUPOBAHUS

MOJIETHOTO KOHTpoJuIepa, naryukam IMU.

Tema 8. OcHOBBI HACTPONKHU MOJIETHOTO KOHTPOJUIEPA ¢ TOMOIIbIO KOMIIBIOTEPA B TPOrpaMMe

QGC.

Teopus: nzyuenune nporpammsl QGC.

[IpakTuka: mpakTH4eckas paboTa Ha TMPOBEPKY 3HAHUNW 1O HACTPOHMKaM MOJIETHOTO
KOHTpOJIIEpA.

Tema 9. Pabora B Kommnac-3D. PaGora ¢ «aepeBom» Mojenu. 3epKajabHbIN, JTUHEHHBIH U
KpyroBOM MacCUBBI

[pakTuka: mpaktudeckas padora B Kommac-3D.

Tema 10. Uzyuenne 3D npuntepa u [10 Ultimaker Cura s vero

Teopus: ocuoBel 3D-mewatn u 3D-mozpenupoBaHus: HpUMEHseMoe OOOpyIOBaHHE H
porpaMMHoOe obecrieueHue.

Tema 11. IIpoexkTupoBanue y3ia MoJIE3HOW HArpy3KH Il KONTepa, 00paboTka B claiicepe u ero

neyath Ha 3D npuHTEpe

Teopus: ocuoBsl 3D-mewatn u 3D-mopenupoBaHus: NpUMEHseMOe OOOpyIOBaHHE W
porpaMMHoOe obecrieueHue.

[IpakTuKa: neyatb CMOACIMPOBAHHOM JETaJIH.

Tema 12. [IpakTuueckue moJieThl Ha JApoHAX s a’dpodorockeMku DJI
Mavic Teopus: HHCTPYKTaX Nepe IePBbIMH y4eOHBIMH MOJIETAMH.

[IpakTuka: mpoBeeHUE Y4eOHBIX MOJETOB B 3alie, BBIOJHECHUE 3aJaHMil: «B3IET/TIOCATKAY,

«KYACPKAHUE Ha Sa,HaHHOﬁ BBICOTC», «BICPECA-HaA3aa», <«BJIICBO-BIIPABO», «TOYHas II0CaJgKa Ha



yIaJICHHYIO TOUKY», «KOPOOOUYKay, «UEITHOKY», «BOCBMEPKay, «3MEHKa », «001eT mo Kpyry». Paz6op
aBapuiiHbIX curtyauuid. OCHOBBI BHJICOTPAHCIALMHU: TPUHIMUIB MepeJadyd  BUJICOCUTHAIA,
YCTPOMCTBO U XapaKTEPUCTUKH IPUMEHSIEMOTO 000PYAOBAHHUS.

Tema 13. Jlekuus o ToM, Kak npaBuibHO (oTorpadupoBaTh 0O0bEKT U MAaHEBPUPOBATH NPU

CBhEMKE.

Teopus: pororpadupoBanue ¢ BBICOTHI, IPUHIIUITBI BRICTPAUBAHUS U300PaXKEHUS, OCHOBBI

MaHEBPHUPOBAHUS, pa300p PA3IUYHBIX CHTYAIIHA.

Tema 14. CamocTosTenbHas padoTa CO CHENUAIBHBIMU YCIOBUSAMHU I0JIeTa (MakCUMalbHas
BBICOTA, OTAAJIEHUE, PAKypPChl) [0 CheMKE KaKoro-1nbo o0bekTa B OyvKaiiiiel K IKoJie MECTHOCTH

[lpakTHKa: ycTaHOBKA, MOAKIIOUYEHWE M HACTpPOMKa BHUIACO00OpPYAOBAHHUS Ha

MYJIbTUPOTOpHBIE cucTeMsl. [TunotupoBanue ¢ ucnonb3oBanuem FPV- ob6opynosanus.



Mopnyab Ne3. YyeOHble 10JIeThI Ha KBAIPOKONTEPax cOOCTBEHHOM cO0pKH

Ileny: GdopMmupoBaHHE HaBbIKA Y4YE€OHOTO TojieTa M COOpPKM COOCTBEHHOTO OECHHIIOTHOTO

yCTpoiicTBa; (hOpMUpPOBAHHE 3HAHUI U YMEHH 10 HAITMCAHUIO M 3aIIUTEe HH)XEHEPHOTO MPOEKTA.

Obyuarowue:

dbopMupoBaHue y OOy4yaromuxcs YCTOWYMBBIX 3HAHUW B 00JIACTH COOPKM U TMOJIETOB
OECTIMIIOTHBIX JIETATEIbHBIX allllapaToB;

dopmupoBaHre y 00y4aromuXcs YCTOHUMBBIX 3HAHUU B 00JaCTH MPE3CHTAIMH M 3AIIUTHI
MHKEHEPHOTr'0 MPOEKTa;

(opMHpPOBaHNE HABBIKOB MPOEKTUPOBAHUS UH)KEHEPHBIX IIPOEKTOB.

Pazsusarowue:

pa3sBUTHE CaMOCTOSTENILHOCTH B yUeOHO-TI03HABATEIbHON JEATEIbHOCTH;
pa3BUTHE CIOCOOHOCTb K CAMOPEAIN3ALIUN U LIEIEeyCTPEMIEHHOCTH;
pa3BUTHE CAaMOCTOSATEILHOCTU B MPE3EHTALUU CBOEH paboThI;

pa3BUTHE KOMaHAHON pabOTHI.

Bocnumamenvhuie:

BOCIIUTAHHUE TPYIOTIOOMS, yMEHUS TUIAHUPOBATh PadoTYy.
BOCIIUTAHHUC pr,)IOJ'IIO6I/I$[, YMCHUA IJIIaHUPOBATH BBICTYIIJICHHUE.
Osrcudaemuie pezynomamul (npedmemuuie):

Obyuarowuecst 00NHCHbBL 3HAMD.

TEXHUKY 0€30MaCHOCTH 10 COOpPKE M MOJIeTaM OECIIIOTHBIX CPE/ICTB;
OCHOBHBIE COCTABIISAOIINE KOMIOHEHTHI OECITMIIOTHBIX CUCTEM;

OCHOBHBIC 3Tallbl JKU3HCHHOT'O IIUKJIA ITPOCKTA,

OCHOBHBIE COCTABIIAIOIINE PE3EHTAIMOHHON PadOTHI M opMaTa BHICTYIUICHHIA.

Obyuarowuecs QOAHCHBL YMEMb:

coOMpaTh M HACTpaMBaTh OCCIIIIOTHEIE CPEIICTBA;

POEKTHPOBATh COOCTBEHHOE OECITUIIOTHOE CPEJICTBO;

MPE3EHTOBAThH CBOIO PadOTy M OTBEYATH KOPPEKTHO HA BOIIPOCHI OT IKCIIEPTOB;
pean30BaTh CBOIO UCI0 B TOTOBBIM MPOMYKT.

Obyuarowuecs 00aACHbL NPUOOPEeCmU HABLIK:

— TIOCTPOCHUS TPEXMEPHBIX N300paKEHNUN COCTABHBIX KOMIIOHEHTOB OECITUIIOTHBIX CPEJICTB.

Y4yeOHo-TeMaTHYeCKHH MJIaH MOayJIsa Ne3

Ne HaumeHnoBanue TeMbl Bcero | Teopusi | IlpakTuka | @opmMbl KOHTPOJIsSA/
4acoB aTTecTalluu

1. | UHCcTpyKTax 1O TEXHUKE 3 3 0 Hab6nronenue,
0€30I1aCHOCTH MOJIETOB Ha OIpoc
KBaJpakonTepax 0e3
BCIIOMOTATENIbHBIX CUCTEM
yIpaBJieHuUs

2. | OGyueHne HaBbIKAM 3 0 3 HaGmronenue,




MUJIOTUPOBAHUS KBaJlpaKonTepa orpoc
0€e3 BCIOMOTaTeIbHBIX CHCTEM
yIpaBlIeHUs
[Tonérel: «ynep:kaHue Ha 3aJaHHOMN 6 6 HaGmonenue,
BBICOTE», IIEPEMEILECHUS «BIIEPE/- orpoc,
Hazam» MIpaKTUIECKast
pabora

Hacrpoiika PID perymnsitopa 3 2 [IpakTrueckas
KBaJIPOKOIITEPA MOCIJIE TECTOBBIX pabota
IIOJIETOB
[ToneTsr; mepemernieHus «BJIEBO- 6 6 [TpakTrueckas
BIIPaBO», «TOYHAS TIOCAIKA HA pabora
YAAJIEHHYIO TOUKY», MOIETHI
«KOpPOOOYKAY, «ICITHOKY, MOJIETHI
«BOCBMEPKay, «3MEHKa»
[IpoxoxneHue noJIHOUEHHON 3 2 Habnronenue,
tpaccel. [logroroBka k orpoc
COpPEBHOBAHUSIM
Pa3paboTtka cobcTBEeHHOTO 6 4 [IpakTuueckas
WH)KEHEPHOTO MPOEKTAa. pabora
PaGora Haj nmpakTHYecKol 4acThiO
WHXCHEPHOTO IMPOCKTA

8. | I[loaroToBka npe3eHTANH 3 0 3 [Ipe3enTtanus
cOOCTBEHHOM MPOEKTHON PaOOTHI MPOEKTA

9. | IlpeseHTarnus u 3amuTa rpynmnoin 3 0 3 3amura npoexTa
COOCTBEHHOT'O UHKEHEPHOTO
MPOEKTa

UTOro 36 7 29

Coaep:xanue nporpaMmbl MoayJist Ne3

Tema 1. UHcTpykTak 1o TexHHMKE O€30MacHOCTH TMOJIETOB Ha KBajApokomrTepax 0e3
BCIIOMOTaTeJIbHBIX CUCTEM YIPABIICHUS.

Teopus: TOJNIETHBI KOHTPOJUIEP: YCTPOMCTBO MOJETHOTO KOHTPOJIIEPA, MPUHIIMIIBI €T0
(G YHKIIMOHUPOBAHUS, HACTPOWKA KOHTpOJUIepa C TIOMOIIBI0 KOMITBIOTE€pPA, 3HAKOMCTBO C
MPOrPaMMHBIM 00€CTIeYeHUEM ISl HACTPOUKHU KOHTPOJUIEpa.

Tema 2. OOy4yeHre HaBbIKaM MUIOTUPOBAHUS KBAJPOKONTEpa O€3 BCIIOMOTATENbHBIX CUCTEM
yIpaBJIeHUSI.

[IpakTHka: nmpoBefeHNE yU4eOHBIX MOJIETOB B 3aJie, BBHITIOJIHCHHUE 3aaHUN: «B3JIET/IOCATIKAY,
«TOYHAs TIOCAJKa Ha YAAJCHHYIO TOYKY», «KOPOOOUKa», «UETHOK», «BOCBMEpKay», <«3MEHKay,
«OOJIeT O KPYyTy».

Tema 3. [Ton€Tel: «yaepx’aHue Ha 3aJJaHHOU BBICOTEY, IEPEMEIICHUS «BIEPEA-HA3A».

[IpakTuka: mpoBeeHNE yUeOHBIX MOJETOB B 3aJie, BHIOJIHEHUE 3aJaHH: «B3IET/IOCaIKa,

«yZepKaHUE Ha 3aIaHHOU BBICOTEY, «BIEPEI-HA3a/1», «BJIECBO-BIPABOY.
Tema 4. Hactpoiika PID perynstopa KBaJpOKONTEPA OCIE TECTOBBIX MOJETOB.

H[!&KTI/IKaZ IIOJICTHI B IOMCINCHNHN, HHANBUAYaJIbHAasA MPAKTHYCCKasd pa60Ta.




Tema S. [1on€Thl: IEpEMELICHUS «BJIEBO- BIIPABO», «TOYHAS I10CAKA HA YJAICHHYIO TOUKY»,

[Tonéter: «kOpoOOUIKay», «IeTHOKY, [IoNETHI: «BOCBMEpKay, «3MEUKay.

[IpakTuka: moneTsl B TOMELICHWH, HHIWBHIyaJbHas IpakTHYecKas padoTa.

Tema 6. [IpoxoxieHre MoJHOLEHHOU Tpacchl. IIoAroToBKa K COpEBHOBaHUAM

[IpakTuKa: MoyieTsl B IOMEIIEHUH, UHIUBUyalbHas MpakTUyecKas padora.

Tema 7. Pa3paboTka cOOCTBEHHOTO HHKEHEPHOTO MpoekTa. PaboTa HaJ MpakTUYECKON 4acThiO
HMHKEHEPHOT' 0 IIPOEKTa

Teopus: npopaboTka u1eu NPOEKTA, )KU3HEHHBIHN LIUKII TPOEKTA.

[IpakTHKa: 3aM0JHEHUE NACHIOPTa ITPOEKTA.

[IpakTrka: paboTa B MPOEKTHBIX I'PYIIAX HAJ UTOTOBBIM MPOEKTOM, MPOPadOTKa MPOOIEMBI,
aKTyaJIu3anus 1eJId, BApHaHTOB PEIICHU, pa3padoTKa IiaHa JeHCTBUM, MpopaboTKa MPAKTUUECKON
gacTu paboThl, MpOBEpKa paboTOCTIOCOOHOCTH MPOTOTHIIA.

Tema 8. [ToaroToBka npe3eHTaMK COOCTBEHHON TPOSKTHOM PaOOTHI.

Teopus: uzyuenue npaBui MyoJIUYHON IPE3EHTALMU, ITPABUIIA TIOCTPOCHUS HTOTOBOM

IIPE3CHTALINH.

[TpakTuka: paboTa HaJ WHKEHEPHBIM IIPOEKTOM: OCHOBBI IUIAHUPOBAHUS IPOEKTHOMN
paboThl, paboTa HaJl MPOEKTOM B COCTaBE KOMaH/IbI.

Tema 9. IlpezeHTanus M 3amuTa TPyNnod COOCTBEHHOIO HH)KEHEPHOTO
IIPOEKTA

Teopus: NOArOTOBKA U MPOBEACHUE ITPE3ECHTALIMH 110 TIPOEKTY.
[IpakTuka: mnpakTudyeckas paboTa B TpyNNax HaJA HHXKEHEPHBIM MPOEKTOM M0 TeMe

«becnuiioTHas  aBHAIlMOHHAs  CHCTEMay. 3a1111/1Ta COOCTBEHHOT'O HHXKCHCPHOT'O  IIPOCKTA.



BocnuraTeJbHBI MOAY/Ib B pAMKAX peau3aliuy J0N0JHUTEIbHOH 0011e00pa3oBaTebHO
o0mepa3BuBawel nporpaMmMsl «becnnuI0THbIE ABUALIMOHHbIE CHCTEMBbI»

Pemaromum  ycioBHEM — YCIEUMIHOTO  OCYHIECTBIICHUS  BOCIUTATENBbHON  paboOThl €
OOy4arolUMUCS SBJIAETCS €IWHCTBO BOCHHUTATEIbHBIX BO3JEHCTBUIN, KOMIUIEKCHOTO BIIHMSIHUS
OCHOBHBIX (DaKTOpPOB COI[MAJbHOW CHCTEMBl BOCIHTAaHUS - CEMbH, KOJUIEKTHBA JETCKOTO
O00BEIMHEHUS U TIeIarora JIOTOJHUTEILHOTO 00pa30BaHusl.

Benymas ponap B peanu3zalud BOCHUTAHHUS OOYYarOIIMXCA MPUHAJICKUT MEeAarory
JIOTIOJIHUTENBHOTO 00pa3zoBaHus. D((HEeKTUBHOCT, BOCHHUTATEIHHOW pabOThl ¢ OOYUYaIOIUMUCS BO
MHOIOM 3aBUCUT OT 4YETKOCTH €€ IUIAaHMPOBAHMs, OT YMEHHs CTaBUThb Ha KaXJ0M JTare
[IE€arornyeckoro Ipolecca KOHKPETHbIE BOCIUTATENbHbIE 3aJaud, MCIONb3YsS [UISl UX PELICHUS
Ooratblii apceHan ¢popM, CpeJCTB U METOJ0B. B mporiecce BocnuTaTenbHON paboThI MIperoiaraeTcs
HCIOJIb30BaHUE Pa3HOOOpa3HBIX (POpPM, KOTOpBIE MOAPA3IEISIOTCS Ha MAacCOBBIE (C y4acTHEM BCEX
rpymI 00bEIMHEHUS ), TPYIIOBBIE (C y4acTHEM OJHOM MIIM HECKOJBKUX TPYIIN) U WHIAUBHyaTbHbIC
(paccuMTaHHbIE HA OTJIENbHBIX 00YYarOIIUXCS).

OcHoBHbIE GaKTOPBI BOCIIUTATEIBHOI0 BO3ACHCTBHSA:

-TUYHBIA TIpUMEp MeAarora B BOMPOCAX AUCIMIUIUHBI, OTHOLICHHUS K TPYAY, COOMIOICHUS
peXuMa 3aHITHH;

-[1eJarOrMYecKoe MacTepCTBO Melarora, €ro TROPUECTBO, MOCTOSHHBIN NOUCK HOBBIX MyTEH B
pabore;

-HaCTaBHMYECTBO M mIedckas paboTa CTapIIMX y4yallluXcs JETCKOro OObEJUHEHUs ¢
MJIaIIINMU;

-aKTUBHOE MOPaJIbHOE CTUMYJIHPOBAHUE.

OcHoBHbIE (hopMBI BOCIMTATEILHOH PadOTHI:

-CUCTEeMaTHYeCKOe TNPUBJICYCHHE 3aHMMAIONIMXCS K oOllecTBeHHON pabore (momolls B
MIOAITOTOBKE, OpPraHU3allK U MIPOBEIECHIUH MEPOTIPUSTHIN);

-00CyX/IeHHE KOJJIEKTUBOM HTOIOB y4acTHsl B KOHKYpCax M OJIMMIINAIaX;

-00CyK/IeHHEe KOJUIEKTUBOM (PAKTOB OTKJIOHEHHS OT HOPMBI B TIOBEACHUH YYaIIeTocs;

-IIPOBEICHUE TPAJUIIMOHHBIX MEPOIIPUATHI;

-coBMecTHas paboTa ¢ 00beIMHEHUSIMH JPYTUX HAIMPaBIEHHOCTEH, 00111€00pa30BaTEIbHBIMU
OpraHU3aIHsIMH.

Kaxnoe U3 miuaHupyeMbIX MEpONPHUATHI OTBEUAET KOHKPETHOM BOCHMTATENbHOM 3aJaue, a
BCS BOCIUTaTeNbHas padoTa - IVIABHOW Lenu - (OPMHUPOBAHUIO BCECTOPOHHE M TapMOHHYECKH
Pa3BUTOM JINYHOCTH.

B cBs3u ¢ BHecenwem wu3meHeHudd B D3 «OO6 oOpa3oBaHMM» HEOTHEMJIEMOH YacCThIO
BOCIIMTATEIBHOIO IIpolLecca SIBISETCS TPYAOBOE BOCIMTAaHME. B cucrteme BOCHUTATEIBHBIX
MEpONPUATHHA TOJKHOE BHUMAHUE yJENseTCsl HPaBCTBEHHOMY BOCIIUTAHHIO: BKIIIOYAIOTCS Oecelbl 0
CIIOpTe, O 3J0pPOBOM 00pa3e >KW3HHU, 00 HM3BECTHBIX Hay4HbIX nesTensx Camapckoill obnactu;

BCTpPEUM C MHTEPECHBIMU JIOAbMH; PETrYyJSIpHOE MOJBEIACHHE WTOTrOB OOydarolied AesTeTbHOCTU



ydqamuxcs; MpoOBCACHUC TCMATUYCCKUX IMPA3JHUKOB; MCPOIIPUATHUA C POAUTCIISIMUA.

B
TEJIeKOMMYHUKALIMOHHBIE TEXHOJOTMH (ydacTue B OHJIAH - KOHKypcax, MpPOEKTaX, KBEeCTax), ¢
aKTUBHBIM y4yacTHeM pojauTeseil oOyuaromuxca. BocnuTtaTenbHblil nmporecce UaeT B TEYEHHUE BCETO
nepuona oOyyenus. [lomoOHast opraHu3anys BOCHHTATEIBHOTO IPOIECCa BO3MOXKHA JIMIIb IPH
HaJM4YUH JIPY>KHOTO, CIUIOYEHHOTO KOJUIEKTHBA M€/1aroroB, BOCIUTAHHUKOB, T/I€ YCIEXH U HEylauu

KaXXJg0ro €ro 4jicHa CTaHOBATCA OOCTOAHHEM U 00BEKTOM BHUMAHUSA OCTaJIBHBIX, a 061_]_[66 JACI0 —

BOCIIMTATEIBHOM JACATCIIBHOCTH HCIIOJIB3YIOTCHA

JIMYHOHU 3a00TOM KaXKII0TO.

AKTHBHasI TOJZIEPKKA CO CTOPOHBI POJIUTENIEH, METOJUCTOB, KypaTopoB I0O3BOJISET Ooiiee
IUIOZOTBOPHO PEIIATh BOCHUTATENbHbIE 3a4auu. lleneHanpaBieHHOE U KOHKPETHOE IJIAHUPOBAHUE

BOCIIUTATEIIbHBIX BO3JCHUCTBUM IO3BOJISIECT neparory ImnpeaycMoTpeTb BO3MOKHOCTL ITPOSBIICHUS

UH(POPMALMOHHO

HEeXeJaTelIbHBIX SIBICHUM U HAMETUTh HeﬁCTBeHHBIe MCPLBI UX IPCAOTBpAILICHUS.

ILnan BocmuTaTEIbHBIX MepOl'[pl/IﬂTI/lﬁ B paMKax peajim3anuu JIOIOJIHUTEJIbLHOM

NPOrpaMMblI
Ne ni/m Meponpusitue Ilepuon
NpOBeIeHHUs
1 becena «MHpopmanronHas 6e30macHOCTb B ceTh VIHTepHeT» Cents0ps 2024
2 «310pOBbIM OBbITh - PoauHe iy uTh!» CenTs16ps 2024
3 [IpodunakTuyeckas akius Oxkts6ps 2024
«MosoJie)Xb TPOTHB KypeHus!»
4 Nudopmanmonnas 6ecena, nocesménnas J{Hwo HapogHOTO Hos6ps 2024
€/IMHCTBA
5 KBect «KyiiOblieB — 3anacHasi CTOJIULIA» Hos6ps 2024
6 HNudopmannonssiit yac «Yuumes ropoputsh «HET» BpenHbIM Hexabpp 2024
IIPUBBIYKaM!»
7 HNudopmannonssiii yac «OctopoxHo! I'omonén!» Hexabpp 2024
8 «lopora xu3un» 6nokagHoro JleHuHrpama SAusaps 2025
9 CnopTuBHO-03710pOBUTEIRHOE MeponpusiTue «Ilokaxu ceds: ®espanb 2025
TOTOB JIM THI K 3auute PoquHbI?»
10 «Mos Poccus, most ctpana!» Mapr 2025
11 Bukropuna «MacneHuna mmupokas» Mapr 2025
12 Nudopmarnmonnsiii yac «OTHs OMMaCHOCTh TOHUMAEM U C HUM Anpens 2025
IIyTUTh HE CTaHEM!»
13 Jenb kocMoHaBTHKH «KOCMOC — 3TO MBI» Anpens 2025
14 VYpok 6marorBoputenbHocTH «KTO 1006p0 TBOpUT, TOTO bor Maii 2025

OyraromapuT»




15

VYpok-urpa " BceMHupHBIN J€HB 3aIIMTHI OKpY Karoleil cpeas”

Mait 2025

16

Kgect ko gnto [Tobeast «B cruxax o Bemukoii [Tobene repoes u
TIOJIBUTH BCIIOMHUM!!»

Mai 2025




MeToauueckoe obecnedeHne MpPorpaMmMsbl

Monayab DopMbl Ipuémsbl u JAunnaktuyeck | TexHuuecko DopMbI
NPOrpaMMmbl 3aHATHH MeTOoabI Uil MaTepuaJ e No/IBeCHHS
OpraHu3anuu OCHALIlCHHE UTOrOB
o0pa3oBaTe/bH 3aHATHH
oro npomecca
Teopus Jlexnus, becena o teme 3anucu B Hoyt0yk ¢ ITonér Ha
MYJbTHPOTOPH | JAHUCKYCCHS, 3aHATHS, TeTpajsXx, I10, RC- CUMYJIATOpE
BIX CHCTEM. MPAaKTUYECK | MHAMBUAYaJbHA | CIPaBOYHBIHI OyJbT 6e3 ommnoboK
OcHoBBI oe 3aHsATHE | s pabota c 1O Marepuai u3 NWIOTUPOBAHU
ylpaBJIeHHS. 1O nas s
IHonéTpl HA IOJETOB
CUMYJIAATOPE.

Coopka n Jlexnus, Pa6ora B WNHucrpykuus Hoytbyxk ¢ TecroBbie
HACTpoOiiKa JIMCKYyCCHS, rpymnmax, o coopke, [0, MOJETHI HA
KBAJPOKONTEP | IPAKTUYECK | MHAMBUAYaJbHA | CIPABOYHBIM | KBAQJAPOKOINTE | COOCTBEHHOPY

a. YueOHbIe oe 3aHsTue, | s pabdora c [10 MaTepuan u3 | p, OUKH JJIs YHO
MOJIETHI workshop IO nmnst FPV- coOpaHHOM
MOJIETOB MOJIETOB, KBaJIPOKOIITEPE
FPV-monyne
HacTtpoiika, Jlexums, PabGora B HoytOyk ¢ HoytOyk ¢ TecroBbie
YCTAHOBKA JUCKYCCUs, rpyImax, 110, 110 3D MOJIETHI HA
FPV — MIPAKTUYECK | MHAUBHUAYAIbHA | KBaJAPOKOITEP IIPUHTED COOCTBEHHOPY
odopynoBanmusi | oe 3aHsiTHE, | s pabota c [1O , OUKH IS 9HO
workshop FPV-nonéros coOpaHHOM
KBaJIpaKonTepe
OcHosbl 3D- Jlexnws, Pa6ora B CrnpaBounbiii | HoytOyk ¢ Brimonnenune
neyatu u 3D | nuckyccus, rpyIrmax, Marepuan [0, nonéros ¢ FPV
MOIEJIUPOBAHU | MIPAKTUYECK | UHJIMBUIyalIbHA KBaJIpOKOIITE —
| oe 3aHsATHE, | 4 pabota c [10 p, OUKU A7t | o0OpyJOBaHUE
workshop FPV- M
TI0JIETOB,
FPV-
MOJYJIb
PaGora B Jlexnus, Pa6ora B CrnpaBounbiii | HoytOyk ¢ [Teuats
rpynmne Hajg JUCKYCCHS, rpymnmnax, MaTepuan 10 3D JeTany,
WHKEHEPHBIM | MPAKTUYECK | WHIUBUAYaJIbHA MIPUHTEP CO3/1aHHOM
NMPOEKTOM oe 3aHsTHe, | s pabota c [10 CaMOCTOSITENIbH
workshop 0
Padora B Meton Pa6ora B CripaBouHBIif Hoyt6yk, 3amuTa
rpynmnax Haj 3ajad, rpymnmnax MaTepuan MHTEPAKTUB IIPOEKTa
HHKEeHEepPHbIM METO/]T Has JocKa
MPOEKTOM KENCOB,
pabora B

rpymnnax




Cnucox aureparypsl

1. benunckas 10.C. Peanuzanus THUNOBBIX MAaHEBPOB YETHIPEXBHHTOBOTO BEPTOJIETA.
Momnonexusiii HayuyHO-TeXxHUYeckuit BecTHUK. MI'TY uMm. H.O. Baymana. Dnextpos. xxypH. 2021.

Ned. Pesxum mocryma: http://sntbul.bmstu.ru/doc/551872.html (mata o6pamenus 01.08.2021).

2. TI'ypesnoB A. E. MogenupoBanue ymnpaBjieHUs KBaJpoKonTepoM HMHKeHepHBIiI
BectHuk. MI'TY wum. H.D. baymana. OnexktpoH. xypH. 2014 Ne8 Pexum npocryna:
http://engbul.bmstu.ru/doc/723331.html (nara o6pamienus 01.08.2021).

3. Epumon. E. IIporpammupyem kBagpokontep Ha Arduino: Pexum pocryna:

http://habrahabr.ru/post/227425/ (nata oopamienus 01.08.2021).

4. WuctuTyT Tpancnopra u cBsi3u. OCHOBBI a3pOAMHAMHMKY U JUHAMHMKHU Tojieta. Pura,
2010.

Pexum JoCTyna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (mata oOparienus
01.08.2021)

5. KanatnukoB A.H., Kpumenko A.I1., TkaueB C.b. JlonmycTrMble NpOCTPaHCTBEHHBIE TPAEKOPHUU
OECHMIOTHOTO JIETATEIbHOTO annapaTa B BEpTUKAIbHOMN MJIOCKOCTH.

6. MaprteiHoB A.K. DOxkcnepumeHTtanbHas a’poauHamuka. M.: TocymapcTBeHHOE
M3/1aTeNbCTBO OOOpPOHHOHN mnpomblinuieHHocTH, 1950. 479 c¢. 13. Mupomnuk W.B. Teopus
aBTOMaTHuyeckoro ynpasiyieHus. JIuneiinsie cuctemsl. CI16: ITutep, 2005. 337

7. Hayka u oOpazoBanue. MI'TY um. H.D. bBaymana. DnektpoH. xxypH. 2012. Ne3. Pexxum
nocryma: http://technomag.bmstu.ru/doc/367724.html (nara oopamenus 01.08.2021).

8. Pemakmus Tom's Hardware Guide. FPV- mynbTukonTtepsl: 0030p TEXHOJOTHH M

xenesa. 25 wmroHs 2014, Pexum  gocryma:  http://www.thg.ru/consumer/obzor_fpv

multicopterov/print.html (nara o6pamenus 31.10.2016)

9. Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center,
Moffett Field, California. P. 21. Pexum JOCTYyTIA:
http://lwww.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf

10. Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four
Rotors Helicopter. World Academy of Science, Engineering and Technology, Vol. 25, 2007. Pp.
225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor helicopter.
IEEE/RSJ International Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

11. Dikmen I.C., Arisoy A., Temeltas H. Attitude control of a quadrotor. 4th International
Conference on Recent Advances in Space Technologies, 2009. Pp. 722-727. 4. Luukkonen T.
Modelling and Control of Quadcopter. School of Science, Espoo, August 22, 2011. P. 26. Pexum
noctyna:  http://sal.aalto.fi/publications/pdf-  files/eluull public.pdf (mata  oOGpamienus
01.08.2021).



http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://habrahabr.ru/post/227425/
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html
http://www.thg.ru/consumer/obzor_fpv_%20multicopterov/print.html
http://www.thg.ru/consumer/obzor_fpv_%20multicopterov/print.html
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf
http://sal.aalto.fi/publications/pdf-

12. LIPO SAFETY AND MANAGEMENT: Pexum JloCcTyna:
http://aerobot.com.au/support/training/lipo-safety (Jlata oopamenust 20.07.2021)

13. Murray R.M., Li Z, Sastry S.S. A Mathematical Introduction to Robotic Manipulation.
SRC Press, 1994. P. 474

14. Zhao W., Hiong Go T. Quadcopter formation flight control combining MPC and

robust feedback linearization. Journal of the Franklin Institute. Vol.351, Issue 3, March 2014. Pp.
1335-1355. DOI: 10.1016/j.jfranklin.2013.10.021
Jlexkmun ot «Komrep-akcmpecey https://youtu.be/GtwG5ajQIvA?t=1344



http://aerobot.com.au/support/training/lipo-safety
https://youtu.be/GtwG5ajQJvA?t=1344

IIpuaoxenne 1
BbinosiHeHHe NPAKTHYECKUX MOJETOB. OLleHKa M KPUTEPUH OCBOEHUSI TPOTPAMMBbI
ATTecTanus U OlleHKa HaBBIKOB MUJIOTUPOBAHUS 00yUYaIOLIUXCSI

J1j1s rpaMOTHOM M MPaBUILHON OLIEHKU HAaBBIKOB 00YYaIOIIErocs, HEOOXOAMMO yUUTHIBATD:

- O6mee monumanue o ctpykrype bBC, ero KOMIIOHEHTOB U MPUHIUTIE Pa0OTHI

- HaBbiku HacTpoiiku 000pyAOBaHUS MTEPE]T BHITIOTHECHHEM MOJICTHBIX 3aaHHHA

- Ilonmmanue Texauku 6e3onacHoctu (Th):

- Ilpu npennoneTHol NOArOTOBKE

- IIpu BBINOJHEHUH MOJIETHOTO 3a/1aHUS

- Ilocine BbITOJIHEHUS TOJIETHOTO 33/1aHUS

- Teopernyeckue 3HaHUS B 00JIACTU PYYHOI'O U aBTOHOMHOTO nuiotuposanus bBC

- OcBoeHHbIC HABBIKU MUJIOTUPOBAHUS B CUMYJISITOPE

- OcBoeHHbIE HABBIKU MPAKTUYECKOTO MIJIOTUPOBAHMS

Kpurepuu:

- DBpeMs Ha BbINOJHEHHWE TMOJETHOTO 3aJaHUsl OrPaHUYEHO U  YCTAHABIIUBAETCS
WHIUBUAYAIBHO M1 KaKIOro OO0YyYaromierocs, B 3aBUCUMOCTH OT NPUOOPETEHHBIX
HaBBIKOB

- Ecam B 3agaHuM CTOMT BOIIPOC KaJMOpPOBKM KOITEpa IO Kypcy, TO HEOOXOAMMO
BBHITIOJTHUTH KOPPEKTHUPOBKY KOTMTEPa IO KypCy IBIKEHUS (pacdeT yria pa3BopoTa)

- Ilpu BBIMOTHEHUH 33/1aHUS CO CIOKHBIMH (PUTYpaMH MUJIOTUPOBAHUS, OOyJaIOIIMIACS HE
JIOJKEH KacaTbCs KOMTEPOM CTOEK

- Ilpu BbIIOTHEHMW 3aJaHUsA, CBSI3aHHBIM C NWJIOTUPOBaHMEM B pexume FPV,
oOydJaronuiicss JOHKEH TMPONTH TPacCy «4ucTo»: 0e3 BBUIETOB 3a camy Tpaccy, 0e3
KacaHUU CTOEK, CTPOTo MpoJsieTas 0003HaYSeHHBIA MapIIPYT

- Tlocne B3nmera W mepen MOCAAKONM OOECTEUWTh 3aBUCAHUE HAJ TOYKOW cTapra Ha 3
CEKYH/IBI.

Bomnpocs! 1151 caMOnpoBepKu:

- Teopus py4yHOTO BU3yaJIbHOTO YIPABICHUS

- Uro Takoe npouenypsl «Army» u «Disarmy, Kak OHH BBITIOTHSIOTCS.

- Kakoil kaHan ynpaBieHusi OTBE€YAET 3a BpalICHUsS KONTEPa BOKPYT OCH.

- Kakoii kanan ynpaBieHus! OTBEYAET 3a YBEIMUEHUS M YMEHBIIEHHE 000pOTOB JIBUTaTEIs.

- Kakoil kaHan ynpaBiaeHus: OTBEYAET 3a ABUKEHUS KOIITEpa BIIEPE] U Ha3a/l.

- Kakoii kaHan ynpaBieHus: OTBEYAET 3a HAKJIOH KOITepa BJIEBO WM BIPABO.

- Kakue OCHOBHBIE STambl BKJIIOYAETCS B ceOsl MpeAnonéTHas MOATOTOBKAa KomTepa B
MTOMEUICHUU.

- B xakoif MOMEHT BKJIIOYaeTCs OYyJIbT JUCTAHIIUOHHOI'O YIIPABJICHUA.



- Texnuka 6€301MaCHOCTH IPHU MOATOTOBKE K B3IETY

- Koraa ocymecTsirsgeTcs NOAKIIOYEHUE AKKYMYJISITOPa K KONTEPY.

- B kakux ciydasx 3ampemaercs UCIoab30BaTh AKKYMYJISITOPBI JIJIsl TOJIETOB.

- Uto HEoOX0aUMO c/ieNaTh, €CIU MPONeIephl BpalaloTCs, HO KONTep HE B3JIETAET.
TexHuka 6€30MacHOCTH Mepe BINETOM:

- I'me pacnosararorcs 3puTenu BO BpeMsl MOJIETA:

- Yro HeoOXOAMMO BBHIIOIHHUTD IPU OOHAPYKEHUH MOCTOPOHHUX LIYMOB MOCTIE, BKIIOYCHHUS

MOTOPOB.

- Ha xakoMm paccTostHuM JOJKEH HAXOJUTCS MUJIOT OT KONTEPA BO BpeMs MOJIETA.
TexHuka 6€30MacCHOCTH BO BpeMsI MOJETA!

- Kakwue geiicTBus 3anpemarorcst BO BpeMsl BU3YalbHOIO MTWIOTUPOBAHUS.

- Yro Takoe unepuus. Kak nHEpIHM 3aBUCHAT OT CKOPOCTH IOJIETA KOIITEPA.

- IlpennpuHumaemble JEHUCTBUS B Cllydae MOTEPE OPUEHTALMU KOIITEpa.

- Urto HeoO0X0IuMO BBIMOIHUTH TOCTE 3AIUIAHUPOBAHHONW TIOCATKW W OKOHYAHUS
nonéros. Teopus FPV-nunoruposanus:

- Yro takoe FPV. Ha3oBure ocHOBHOe Ha3HaueHue. [IpuBennre nmpumepsl NPUMEHEHUS

TEXHOJIOTHH.

- Omummre ycrpoiictBo FPV cucremsl.

- Haszosure ocHOBHBIE TeXHMYECKHE TTOKa3aTenu 11 FPV kamep.

- B kakux auamnazonax paboTaroT mepeaaTyuKy.

- OCHOBHbIE TEXHUYECKHE XapaKTEPUCTUKH MepeaaTunKa.

- Yro Takoe OSD. Kakyro nndopmarnuto noaygaer OSD.

- HazoBwute cmoco6s! mpocMoTpa H300paKeHUs ¢ KaMephl KOTTepa.
Texnuxka 6ezonacHoctu npu FPV-nunotuposanus:

- Bpanu ot kakux Mect HeoOXxoaumo serath B FPV pexume.

- Jlusg yero HeoOXOAUMO COOTIOATh CKOPOCTHON PEKUM.

- Uem onacHbI MONETHI 3a MPEAETbI BUIUMOCTH.



IIpuaoxenne 2
Kpurepun oueHuBanusi padoT M0 MPOEKTYy

1. Komanaunas pa6ora

0— B KOMaHjae HET YETKOTO pacHpeeseHHs pojield M 30H OTBETCTBEHHOCTH, OOJbIIAs 4YacTb
paboTHI cAeIaHa OJJTHUM M3 YWICHOB KOMaH/Ibl MJIH HACTABHUKOM;

2 — B KOMaH/JIe pacipe/ieIeHbl POJIM U 30Hbl OTBETCTBEHHOCTH, pab0oTa HaJl MPOEKTOM IPOBECHA B
COOTBETCTBUU C ITUM PaCHpeieICHUEM, KA bl U3 YYaCTHUKOB KOMaH/bl BHEC CBOM BKJIAJL
B pPe3yJIbTaThl Pa0OTHI Ha/l IPOEKTOM.

2.  YMenue BHAeTH mnpodiemy, chopMyJupoBaTh LeJb M A0CTHYb pe3yJbTara,
OTBEYaIOLIero nejau

0 — He BUIAT IpoOIIeMBI, LIeNb chopMyIHpoBaHa HEUETKO, PE3YJIbTAT HESICEH;

1 — npobieMy BUAST YAaCTHYHO; YTOOBI MOHSTH II€Th MPHUXOJUTCS 33J[aBaTh MHOTO BOIIPOCOB;
pe3ysbTaT JOCTUTHYT YaCTHYHO;

2 — BUIAT po0IieMy, 4eTKO (popMynHpyeT 1eib, pe3yabTaT COOTBETCTBYET 3asBICHHON ENIH.

3. ¥YMeHue pa3ieJuTh LeJb HA 3a1a4M 115 0oJiee 3¢ PeKTUHBHOIO MOUCKA pelleHusl

0 — pa3zmenenue Ha 3a/1a4d OTCYTCTBYET;

1 — perreHue BBIIENEHHBIX 33/1a4 HE B TIOJTHOM Mepe MO3BOJISET JOCTUYD LIENU MPOEKTa;

2 — pelieHue BhIICTICHHBIX 3a/a4 B TIOJTHOM Mepe MO3BOJISET JOCTUYD IIeNTU MPOEKTa.

4. HW3ydeHue aHAJIOIOB, NOHUMAHHUE TeHIeHIHIi B MOOMIbHOII pa3padoTke

0 — He u3y4anocs;

1 — u3yyanoch, HO HEIOCTATOUHO JJISl JOCTHXKEHHUS LIEJIH [TPOEKTa;

2 — U3y4aJIoCh JOCTATOYHO TSl TOCTH)KEHUS I MTPOEKTA.

5.  YMecTHOe HMCHOJb30BAaHUE TEOPEeTHYECKHX 3HAHWM AJISl JOCTH:KEHHUSI MOCTABJIEHHOI
neJin

0— coBceM HE WUCHONB3YeT TEOPETHYECKHE 3HAHHS, XOTS O3TO HYXHO JUISI JOCTHIKEHHS
MMOCTaBJICHHOM IICIIH;

1 — ucnoNB3yI0T YaCTUYHO;

2 — UCTIONIb3YeT TEOPETUUECKUE 3HAHUS TaM, TJI€ 9TO HYKHO JJISl JOCTHXKEHUS eI MPOSKTa.

6. IIpakTHyeckasi ampodanusi BO3MOKHOTO PelIeHus!

0 — crtoco® BeIOOpa penIeHs] HOCHT TEOPETUIECKUN XapaKTep;

2 — ObLIa MpoBeZeHA anpoOarys, 0OJHAKO €€ Pe3yIbTaThl HE MOJHOCThIO YUYTEHBI/ HEAOCTATOUYHO

MPOaHATM3UPOBAHBI/HE BHECEHBI KOPPEKTHPOBKY;

5 — pemenre anpoOUPOBaHO, BHECEHBI HEOOXOIUMBIE KOPPEKTHPOBKH.

7. IlporoTun mpeajiaraemMoro pemeHust

0 — oTcytcTBYET;

2 — eCTb, HO OH HEZIOCTATOYHO MPOpaboTaH;



5 — eCTb U OH TpeOyeT He3HAYUTEIbHON JOPaOOTKH/TIOIHOCTHIO TOTOB K BHEIPEHUIO.

8.  3HaYyMMOCTH /ISl NPAKTHKH, BO3MOKHOCTH MACIITA0MPOBAHNS M BHEIPEHUS

0 —npemyaraemoe penieHre He MOKET OBITh PEAM30BaHO;

1 — nmpennaraemoe penieHrHe MOXKET ObITh PEaTM30BaHO, OAHAKO HEIP(HEKTUBHO MO CPABHEHUIO C
IPYTHMH CYIIECTBYIOUIMMH PEIICHUSIMH;

4 — mpeayaraeMoe pereHne MOXKeT OBITh pean30BaHO U 3()(EKTHBHO 110 CPABHEHUIO C APYTHMHU
CYIIECTBYIOIUMH PEIICHUSIMU;

6 — mpeuIaraeMoe perIeHne MOKET OBITh PeaTn30BaHO U 3(p(PEKTUBHO MO CPABHEHUIO C IPYTUMHU
CYILECTBYIOIIMMH DPEHICHUSIMH; PEIICHHE MAacIiTabupyeMo, y KOMaHJbl €CTh OHHMMaHHE,
KakuM 00pa30M MOKHO B JTAJIbHEHIIIEM peaii30BaTh U BHEAPUTH MPOIYKT.

9.  YMeHHe CTPYKTYpPHPOBATh MaTepHAaJl, JOTHYHO U MOCJIeI0BATEIHHO €ro H3JIaraTh

0 — coBceM HE yMEIOT;

1 — cTpykTypa MaTepuana 1 JIOTHKA [OJauy HYX/IaeTcs B T0padoTKe;

3 — sicHast JIOTHKA U CTPYKTYpa I10/Ia4ud MaTepuaa.

10. ¥Ymenue 00BSICHUTH U 3aIIUTHTH CBOM H/IeH

0 — coBceM HE yMEIOT;

1 — otnenbHBIE HIEU OOBACHSIIOTCS XOPOLIO;

3 — KOMaH/1a YOeUTEILHO OTCTauBaeT CBOM HICH.

11. OpuruHaJbHOCTH pelIeHus!

0 — B MpOEKTE HET OPUTHHAIBHBIX UACH U TIOAXOIOB;

2 — eCThb OT/IeIbHBIC OPUTHHAIIBHBIE UICH;

5 — B mpoekTe HaOIr01aeTCs IEHCTBUTEIBHO TBOPUECKHIA TIOAXO.

12. JIu3aiin npuIoKeHUus

0 — coBceM He popaboTaH;

1 — npopaboTan 4acTU4HO;

2 — MOJHOCTHIO pCaIM30BaH.



