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MNOSICHUTEJBbHASA 3AIINCKA

Onucanue npeaMera, TUCHUINIMHBI, KOTOPBHIM MOCBSIIEHA MPOrpaMma

[Iporpamma mpu3BaHa HE TOJBKO O3HAKOMHUTH OOYYaIOUIUXCS C MPUHIMIAMU
MIPOCKTUPOBAHMS W KOHCTPYMPOBAHUS TEXHOJIOTHUECKUX YCTPOWCTB, HO M HAYYHUTh UX
CO3/aBaTh.

Kypc cocTout u3 1oruyecku CBA3aHHBIX TEM, KOTOPbIE 00€CIIeUnBaIOT CUCTEMHOCTh
U MPAaKTUYECKYI0 HAMPABICHHOCTh 3HAHWW M YMEHUN OO0ydarolmuxcsi. 3aHsATUS Kypca
HampaBieHbl Ha Oojiee TIyOOKOe MOHWMAHHME MPUHIIMIIOB JJIEKTPOTEXHUYECKOW 4YacTu
(Y3UKU 1 OCHOB MPOTPaMMUPOBAHUS, YTO TIO3BOJIUT YYEHUKAM CO3/[aBaTh 00JI€€ CII0KHbBIC
Y MTHHOBAI[MOHHBIE YCTPOICTBA.

Beaymasi ugest JaHHON NPOrpaMMbl

JlanHasi mporpaMMa IpeaocTaBisieT 00y4JalomuMcsl BO3MOKHOCTh MOTPY3UTHCS B
COBPEMEHHYIO MTPAKTUKO-OPUEHTHPOBAHHYIO BBICOKOTEXHOJOTHUUHYIO 00pa30BaTEIbHYIO
cpemy, TIe OHM MOTYT TOJIy4aTh HOBBIC 3HAHWS W HABBIKH, Ha TPHUMEpPe pabOTHI C
MUKPOKOHTPOJIUICpAMH,  CO3JaHHUS  DJIGKTPOHHBIX CXEM W TIPOrPaMMHPOBAHHS
POOOTOTEXHUYECKUX YCTPOUCTB B cdepe CyAOMOICTHPOBAHUS, KOTOPHIE MOTYT OBITh
WCITOJTB30BAHBI JIJIS1 PEIICHUS YICOHBIX 3a71a4.

OpranuzoBaHHass TMPOEKTHasE JEATEIbHOCTh OOy4YalolUXCS HampaBjieHa Ha
MOJIy4eHHUE MTPOCKTHOTO pe3yJibTara, 00eCIeUnBaIONIEro pelieHrue MPUKIAAHON 3a1a4u U
MMEIOIIETO KOHKPETHOE BBIPAKEHHE, OCYIECTBIsIEMas MyTeM OpraHU3allid ThIOTOPOM
CaMOCTOSTENIbHON y4eOHO-TI03HABATEIbHOM JEATEeIbHOCTH YYalllMXCsd Ha BCEX ATamax
peanu3aiuu IpoeKTa.

Onucanue KJIKYeBbIX NOHATHH

3V3 - BBIXOJIHOM MHH OT CTaOMJIM3aTOpa HAMpPSKEHUS C BBIXOJOM 3,3 BOJbTA U
MaKCHUMAaJIbHBIM TOKOM 150 MA.

SV - BBIXOJHON MUH OT CTAOWMIM3aTOpa HANPSDKEHHS C BBIXOJAOM 5 BOJIBT H
MakCUMaJIbHBIM TOKOM | A. Perynstop oOecreuynBaeT MUTAaHWE MHUKPOKOHTpoOJUIEpa U
JOpYroil 0OBSI3KM IUIATHI.

Arduino Uno — duarmanckas 1argopma s pa3paOOTKH Ha  s3BIKE
nporpammupoBanus C/C++.

AREF - nun nang noaknmrodeHuss BHEIMIHEro omnopHoro HampstkeHust AL
OTHOCUTEJIBHO KOTOPOTO MPOUCXOMST aHAJIOTOBBIE H3MEPEHUSI TPH HCIOIH30BAHUU
¢bynkuuu analogReference ¢ mapamerpom «EXTERNALY.

ATmega328P — 8-6uTHBII MUKPOKOHTPOJUIEP, KOTOPBIA UCIOJIB3YeTCS Ha TUIaTe
Arduino Uno.

GND - BbIBOBI 3eMJTH.

IOREF - BbIBOA TipefocTaBiseT IjiaTaMm paciupeHus uHbopMaiuo o padboyem
HaIpsHKEHUH MUKPOKOHTpoJIIepa. B HameMm ciydae pabodee HampspkeHHE TUIaTGOpPMBL S
BOJIBT.

ROS (Robot Operating System) — onepanuoHHasi cuctemMa Juisi poOOTOB — 3TO
AKOCHUCTEMA ISl MPOTPaMMHUPOBAHUS POOOTOB, MPEIOCTABISIONIAs (HYHKIIMOHATBLHOCTh
JUTSL pacpeieIEHHOM paOoThI.

VIN - BXogHOW THWH JJIs1 MOAKIIOUYEHHUS BHEIIHETO HMCTOYHWKA HAIPSHKEHUS B
rarna3oHe oT 7 10 12 BOJIBT.

AKTYaToOp - YCTPOWCTBO, KOTOPOE MCIOIB3YETCS ISl YIpaBICHHUS (HU3UICCKUMU



MpOoIECcCaMy, TAKUMU KaK JBUKEHUE WU 3BYK.

ANIl: 6 muuoB: 14-19 / AO-A5 - Ilo3BoiseT MPEACTaBUTh aHAJIOTOBOE
HanpsbkeHue B Buje uudporoM Buje. Paspsanocts AL He MeHsieTca U yCTaHOBJICHA B
10 6ut. Anana3on BxoaHoro HanpspkeHus ot 0 1o 5 B, nmpu noiayue 60J1bIero HanpsKeHus
MUKPOKOHTPOJUIEP MOXKET BHIUTH U3 CTPOSI.

bub6auorexka Arduino - Habop GyHKUIUN U POLEAYDP, KOTOPbIE UCTIONB3YIOTCS JIJIs
nmporpaMMHpoBaHus Ha rmat@opme Arduino.

bubauorexka Wire - 0M0moTeka, KOTopasi UCIOAb3yeTcs s padoThl ¢ mmHoi [2C
Ha tiate Arduino Uno.

JlaT4uK - YCTPOWCTBO, KOTOPOE HCIIOJIB3YETCS Il HM3MEPEHHUsS (PU3NUECKHUX
BEJIMYMH, TAKUX KaK TEMIIepaTypa, CBET WU 3BYK.

Knonka cOpoca - kHONKa mpeaHa3HAYeHA Uil Py4HOro cOpoca MpOLIMBKA —
ananor kHonku RESET 006s4HOr0 KOMIIBIOTEPA.

MuKpPOKOHTpOJJIEp - DSJICKTPOHHBIA KOMIOHEHT, KOTOPBIA HCIONB3YyeTCS IS
YIPaBJIEHUS Pa3JIMYHBIMU 3JIEKTPOHHBIMHU YCTPONCTBAMMU.

Mopynau — 3TO AONONHUTENbHBIE (Daiyibl, YTO MOXHO WMIIOPTUPOBATH BHYTPh
npyrux (aitnoB. Kaxxaeiii Moylib COAEPKUT HAOOp MEPEMEHHBIX U (DYHKIIHMM, KOTOphIE
MO>KHO HCITOJIb30BaTh MOCIIE MOAKIIOYEHUS MOIYJISI K KaKOMY-JTH00 (aiiiy.

OCTOHYNBOCTH — CIIOCOOHOCTH CYJIHA, MCHBITHIBAIOIIETO BHEIIIHEE BO3/CHCTBUE,
MPOTUBOJICHCTBOBATh HAKJIOHEHUSIM (B MPOJOJBHOW M TMOMNEPEUYHOM IJIOCKOCTSIX) H
BO3BpaIaThCs MOJI JEHCTBUEM BOCCTAHABIMBAIOIIEIO MOMEHTA B UCXOJHOE MOJIOKEHUE
PaBHOBECHS MOCTIE MIPEKPAIECHUS ATOTO BO3CHCTBUS.

ITunbl 06mero naznauenusi: 20 nunoB: 0-19 - Jlornuecknii ypoBeHb € TMHUITHI —
5 B, Hyns — 0 B. K koHTakTamM noAKIIO4YEHBI MOATITUBAOIINAE PE3UCTOPHI, KOTOPHIE MO
YMOJITYaHUIO BBIKIIOUEHBI, HO MOTYT OBITh BKJIFOUEHBI Ue€pe3 MpOorpammy.

Maargopma Linux — cemeiictBo Unix-mo00HBIX ONEpallMOHHBIX CHCTEM Ha 0ase

sapa Linux, BKIFOYAOIIUX TOT WM WHOW HA0Op YTHIUT U nporpamm npoekra GNU, u,
BO3MOKHO, IPYTHE KOMITOHEHTHI.

Honmwkarommii peryasarop 3V3 - noHwxaromui JUHEHHBIA MpeoOpa3oBaTeib
LP2985-33DBVR o0ecrnieunBaer HamnpspkeHue Ha nuHe 3V3. Perynstop npuHHMAaeT
BXOJHOE HAIPSIKEHUE OT JIMHUM 5 BOJBT U BBIIAET Hamnpsikenue 3,3 B ¢ MakCUMalIbHbIM
BBIXOJIHBIM TOKOM 150 MA.

IMonmwkarommii peryasarop 5V - noHwkaroomuid JUHEHHBIM Mpeodpa3oBateib
oOecrieuynBaeT MUTaHHE MUKPOKOHTPOJUIEPA U APYTOM JIOTUKH TIATHI MPU MOJKIIOUYECHUN
nuTanus yepe3 pazbeéM nutanus DC wim nuH Vin. Jluana3oH BXOAHOTO HaMPSKEHUS OT 7
10 12 BosbT. BeixogHoe HanpsixeHue 5 B ¢ MakCUMaJIbHBIM BBIXOJHBIM TOKOM 1 A.

Iopt USB Type-B — pazsém USB Type-B npennaznaueH ajis OpOLIMBKU U
nuTanus maathopmsl Arduino.

I[Iporpammarop - yCTPOKWCTBO, KOTOPOE UCTIOIB3YETCS IS 3alMCU IPOTPAMMBI B
MUKpPOKOHTpoJuiep Ha miate Arduino Uno.

IIporpammupoBanue - TMpoLECC CO3AaHUSA MPOrpaMM ISl DJIEKTPOHHBIX
YCTPOMCTB, KOTOPHIN BKIIIOUAET B ce0s1 HAITMCAHKE KOJIa Ha SI3bIKE MTPOTrpaMMHUPOBaHUS.

Pa3zbém nuranuss DC - KOHHEKTOp M MOAKJIIOYEHHS] BHEIIHErO0 HCTOYHHKA
HaIpsHpKeHUS B iMana3oHe oT 7 10 12 BOJbT.



CuHTakcuc si3blka NPOrpaMMHPOBAHUSI — O3TO HAOOp TMpaBUil, KOTOpPHIE
ONPENENAIOT CTPYKTYPY U MOPSAOK HANMCAHUS POIPaMM HA 3TOM SI3bIKE.

Ckpunrt (cueHapuil) - 3TO HeOonblIas Hporpamma, KOTOpas COJEPKUT
[IOCJIEIOBATENBHOCTD JEHCTBUM, CO3JaHHBIX JUIsl aBTOMATHYECKOI'O BBIITOJIHEHUS 3aJa4H.

Tunsl nepemennbix B C++. — 3T0 HE YTO MHOE, KaK 3apE3€PBUPOBAHHBIC AYCHKU
naMsATH JUIsl XpaHEHUS 3HAYCHUN.

@®aji1 — 95TO UMEHOBaHHas o0JacTh JaHHBIX Ha KakoOM-IMOO HOCHUTEIe
uH(bOpMaInu.

HenTpaasnsblii npoueccop (CPU) - Mukpocxema Ha miate Arduino Uno, koTopas
YIIPABISET BBIIOJHEHUEM ITPOTPAMMBL.

IMuna 12C - unaTtepdeiic, KOTOPBINA UCIIONB3YETCS I CBSI3U MUKPOKOHTPOJLIEPA C
IPYTMMH YCTPOMCTBAMM YepE3 ABA ITPOBOAA.

DJIEKTPOHHUKA - HayKa, W3YyYarollas >3JIEKTPUYECKHE SBJIEHUS W YCTPOMCTBA,
paboTaromiye Ha UX OCHOBE.

JJIEKTPOHHAsl C€XeMa - JuarpaMMa, KOTopas IIOKa3bIBAECT, KaK pas3JInYHbIC
KOMITOHEHTBI 3JIEKTPOHHOU CUCTEMBI COETMHEHBI MEXKTYy COOOM.

SA3bik mporpammupoBaHusi C++ - A3bIK  IPOTrPaAaMMHUPOBAHMS, KOTOPBIM
MCIIOJIB3YETCsl IJIsl HalMcaHus KoJia Ha tuiatdopme Arduino.
S3BIK CKPUNTOB — 3TO A3BIK MPOTPAMMHUPOBAHUSA, KOTOPBII aBTOMATHU3UPYET

3aJ1auu, OOBIYHO BBIMIOJHSIEMBIE JIIOABMHU.

HanpasiaenHnocts (po¢uiib) mporpaMmMsl

JlononnutenbHas ~ oOmeoOpa3oBaTenbHas — oOlIepa3BUBAIOLIas  MpOrpaMma
«TexnHoKBaHT» UMEET TEXHUYECKYIO HAITPABICHHOCTb.

YpoBeHb YCBOEHHS NPOTPaAMMBbI

YpoBeHb YCBOCHHS TPOTPaAMMBbl — CTAPTOBBIN (03HAKOMUTEIIBHBIN ).

AKTYaJIbHOCTH NMPOrPaMMbI

[ToTpeOHOCTH TOCyAapcTBa B CIHEIHUATUCTaX CYJOCTPOUTEIBHOTO MPOQuIs,
BOJIHOT'O TPAHCIOPTa, CIOCOOHBIX BhIBECTH POCCHI0 HA KOHKYPEHTOCIIOCOOHBIN YpOBEHb
pBIHKA WJIeH, U300pEeTeHUI, MPOCKTUPOBAHMS HOBEHIIMX MOJIETIEH BOJHOM TEXHHKH,
ONPENEISACT AKTYyaJbHOCTh JAHHOW IporpaMMbl. Ha ceromHsmHui JI€Hb BaKHBIMHU
MPUOPUTETAMU TOCYJApPCTBEHHOW TOJUTUKH B cdepe 00pa3oBaHUS CTAHOBHUTCS
MOAACPKKA U Pa3BUTUE JETCKOIO0 TEXHUYECKOTO TBOPUYECTBA, IPUBIICUCHUE MOJIOJICKU B
Hay4YHO-TEXHUUYECKYIO chepy MpoPecCHOHAIBHOMN IeATeTbHOCTH 1 MOBBIIIIEHUE MTPECTHKA
Hay4YHO-TEXHUYECKUX PO eCcCHil.

[Iporpamma «Mopckass poOOTOTEXHMKAa UM CYIJOMOJEIU3M» HalpaBleHa Ha
MOJIy4YeHUE 3HAHWM B 00JacTM KOHCTPYUPOBAaHUS M MOJEIUPOBAHMS, pPAa3BUBAET
KOHCTPYKTOPCKOE  MBILIUIEHHE, CHOCOOCTBYET (OPMUPOBAHUIO Yy 0OyYarolmuxcs
L[EJIOCTHOTO TPEACTABICHHUSI O MUPE TEXHUKH, YCTPONCTBE KOHCTPYKIIMI, MEXaHHU3MOB
MJIaBCPEICTBA U HALIEIMBAET IIKOJIBHUKOB Ha OCO3HAHHBIN BbIOOp Npodeccru, CBsI3aHHON
C MH)KEHEPHBIMH TEXHOJOTHUAMH. MIMEHHO TEXHOJIOTHYECKOEe 3HAaHNE CTIOCOOHO TI100abHO
BJIMSTh HA POCT HAYYHO-TEXHHUYECKOIO MpOrpecca, OT YPOBHS KOTOPOTO 3aBUCHUT
0J1arococTosiHuE OOIIECTBA.

CopeprkaHue porpaMMbl OXBaTHIBAET BCE KITFOUEBBIE MOHATHS B 00JIACTH MOPCKOM
pOOOTOTEXHUKH, a TaKXKe TEOpuu Kopaliid, MTPOrpaMMHUPOBAHMS, DIECKTPOHUKH,
KOHCTPYHUPOBAHUS.



[IporpamMMa mocTpoeHa MO MNPUHLUITY MPOEKTHOIO OOYYEHHsS] U 3aBEpIIACTCS
cOopkoi u IpOrpaMMHUPOBAHUEM IPOCTENIINX MOPCKHX poOOTOB.
3aHATUS TEXHUYECKUM TBOPYECTBOM JIAIOT OO0YYAIOIIUMCS OMBIT PEHICHUS] TEXHUYECKUX
3a/1ay, MOMOTal0T OCYIIECTBUTH BHIOOP Oyaylel mpodeccuu.

N3roroBiieHHE MOJIENN WM APYTOTO TEXHUYECKOTO YCTPOUCTBA — 3TO PUMEHEHUE
NpUOOPETEHHBIX 3HAHUM Ha TPAKTUKE, Pa3BUTUE CAMOCTOSTEILHOCTH, TF0003HATETLHOCTH
U MHULMATUBBI oOyuaromuxcs. KpornoTiuBas, cBsi3aHHas C MPEOJIOJICHUEM TPYIHOCTEH
paboTa 1Mo M3rOTOBJICHUIO MOJENECH M TEXHUYECKUX YCTPOMCTB, BOCIUTHIBACT y JETEH
TPYJIOJIIOOME, HACTOMYMBOCTh B JOCTHKEHWH HAMEYEHHOW UENH, CIIOCOOCTBYET
(hOpMHUPOBAHUIO XapaKTepa.

CynoMonenupoBaHue — ITO3HABATENIbHBIA IPOLECC TBOPYECKON MEATEIBHOCTH
pebeHKa 1 MOAPOCTKA MO CO3/IaHUI0 MOJIENIEH CYZ0B, BOBMOKHOCTh pPeaIn30BaTh HHTEPEC
peOeHKa K TEXHUKE W MPEBPATHTh €r0 B YCTOWYHMBBIC TEXHUYECKUE 3HAHMS, HABBIKH B
Pa3IMYHBIX 00JACTSAX MPU COXPAHEHUH TBOPUECKOTrO MOTEHIMAJa JIMYHOCTH.

Ileparornyeckas 1nejaecoo0pasHoOCTb

N3yuenne nporpammbl «TexHOKBaHT» MOXKET NOMOYb MIKOJBHUKAM Pa3BUTH
HaBBIKM B MPOrPAMMHUPOBAHUM U DJIEKTPOHHUKE, a TAKKE O3HAKOMHTHCS C MPUHLHUIAMU
paboThl coBpeMeHHbIX TexHojoruil. Kpome Toro, wusydyenune Arduino Moxer
CHOCOOCTBOBATh Pa3BUTHIO TBOPYECKUMX WU HMH)KEHEPHBIX HABBIKOB, YTO MOXKET OBbITh
MOJIE3HO Jis OyAyuiell Kapbepbl B 00JIaCTH HayKM U TEXHOJIOTHMM, a Takke MOMOYb B
npoiiecce NpoPecCuOHAIBHOIO CaMOOIPEIETIEHUS TUYHOCTH.

[IporpaMmma KaXJIOTO TEMaTUYECKOIO0 MOJYJs COCTaBl€HAa BO B3aUMOCBS3H
MIPOLIECCOB 00YUYEHUsI, PA3BUTHSI, BOCIIUTAHUS U YCIOBHM X 00€CIIEUEHUSI.

[Iporpamma pazpabotana c¢ yuyétom paszBuTus 4K komnereHuui (KpeaTHBHOE
MBIIUIEHNE, KPUTUYECKOE MBIIIJIEHUE, HABBIKA KOMaHIHON pabOThl, KOMMYHUKATHBHBIE
HaBBIKM) y OOYYarOIIMXCS, U TO3BOJIIET YCWJIMTh MOTHUBAIIMIO K OCBOCHHUIO HAy4YHO-
TEXHUUYECKUX 3HAHUM, Mpo(eccHOHAIbHOTO CAaMOONpEIENIeHNUs JIUYHOCTH B 0OJAcTH
MHKEHEPHBIX HaYK.

OpranuzoBaHHas yueOHas JeATEIbHOCTh COOTBETCTBYET BEIOPAHHBIM TEXHOJIOTHSM,
MeTOoJIaM, CpeACTBaM JIsi JOPMUPOBAHUS UHKEHEPHBIX KOMIIETEHLIUH.

B copepxarenpHOM acmekTe IporpaMma MO3BOJISIET YCHEUIHO peaau30BbIBAThH
poOpUEHTAIMOHHBIC 3a/1auM, TOKa3bIBasg 3HauYeHHE (DyHIAMEHTATbHBIX WHKEHEPHBIX
3HaHUU JUI TPOPECCUOHATBHOIO CaMOOIIPEIETICHHSI IMYHOCTH, CTUMYJIUPYS K PEIICHUIO
KOHKPETHBIX MPaKTUKO-OPHUEHTUPOBAHHBIX 3a/lay, MOTUBHpYS peOsAT Ha OOydeHUE B
CYJIOCTPOUTEIBHBIX KIIACCaX.

IIpakTyeckass 3HAYMMOCTh

[IpakTrueckass 3HAYMMOCTh 3aKJIOYAETCS B TOM, UYTO TEXHOJOTMYecKas cpeia B
npoiiecce peanmzanuu [IporpaMMbl MO3BOJSIET PACKPBITh COACPIKATEIBHBIM KOMIIOHEHT
(peanuzanmio KOMIUIEKca 00pa3oBaTENbHBIX LIeJIel U 3a7a4, COJAEpKaHUe NeATEIbHOCTH,
HANpPaBJICHHOM HA pEAIM3ALMUIO LEJIeH, CEeTh OTHOLIEHUM, CKJIAJBIBAIOIIASCS MEXKIY
YYACTHUKAMU JESATENBHOCTH) W TEXHOJOTMYECKUH (KOMIUIEKC CPEACTB U MPUEMOB
OpPraHU3YIOLIEr0, Pa3BUBAIOILIErO U BOCIIUTHIBAIOLLIETO XapaAKTEPA).

IpuHuMIBLI 0TOOPA cOepPKaHUA 00PAa30BaTEJIbHON IPOTPAMMbI



[Tpunuunsr or6opa coaepxanus (00pa3oBaTENbHBIN MPOIECC MOCTPOCH C YUETOM
YHUKQJIBHOCTH M HENOBTOPUMOCTH KaXKJOro peOEHKa M HalpaBlieH Ha MaKCUMalbHOE
pPa3BUTHE €T0 CITIOCOOHOCTEH ):

— MPUHLMII €AUHCTBA Pa3BUTHA, OOyUYEHUS U BOCIIUTAHUS;

— IPUHLHUII CUCTEMAaTUYHOCTH U ITOCJIEI0BATEIbHOCTH;

— IPUHLUII JOCTYIIHOCTH;

— IPUHLHUII HAIJITHOCTH;

— MPUHLUII B3aUMOJIEUCTBUS U COTPYITHUYECTBA;

— MPUHLHUIT KOMIIEKCHOTO MTOAXO0AA.

— MPUHITUIT TPUPOA0CO0OPA3HOCTH U KYJIBTYPOCOOOPA3HOCTH;

— NPUHLUII TYMaHHU3Ma.

OTiimunTebHBbIE 0CO0EHHOCTH TPOrPaAMMbI

[Iporpamma mpeanonaraer MOCIEAOBATEIbHOE OCBOEHUE 3HAHWM, CBS3aHHBIX C
dTanaMu IPOCKTUPOBAHUSI, KOHCTPYUPOBAHUS U U3TOTOBJICHHS TBOPYECKOIO ITPOTYKTA.

CopepkaHue NporpaMMbl HANpaBJICHO Ha JIOCTHXKEHHE 00pa30BaTENIbHBIX
pPE3yNbTATOB C IOMOIIBK) COBPEMEHHBIX METOJOB M TEXHOJOTHMH 4Yepe3 KOMaHIHYIO
IIPOEKTHYIO JIESITEIIBHOCTb.

3aHATHA B paMKaX MPOrpaMMbl YUUTHIBAIOT HHINBUAYATbHbIE OCOOCHHOCTH KaXKI0TO
00yu4aroIerocs, 4To MO3BOJISET 3aUNHTEPECOBATh U YBJIEUb KaKJOT0 U3 HUX, PACKPBITh UX
TBOPUYECKHUE CIOCOOHOCTH M HAYUYUTbCA IMPaBUWJIBHO OPIraHU30BBIBATH KOMAaHIHYIO
MIPOEKTHYIO padoTy. BCE 3T0 Aenaer naHHy0 NporpaMmMy YHUKAJIbHOW U UHTEPECHOU ISt
IIKOJIbHUKOB.

OTNMYUTENHEHON OCOOEHHOCTBIO MPOTPAaMMBI  SIBJISIETCS MOJYJIBHOE OCBOCHHE
MIpOrpamMMbl, 00yYaroluecs 1Mo BEIOOPY CMOTYT OCBOUTH TEMAaTUYECKOE COJIEPKAHUE U3
obnacteit: «IIpombliieHHbIN 1u3aitny, «I [poMblieHHas poOOTOTEXHHUKAY.

OcBoeHue TEXHOJIOTHI MOApa3yMeBaeT MOJy4YeHHUE psaa 0a30BbIX KOMIIETEHIIMA:
MH)XEHEPHBIX, IPOEKTHBIX, BJIAJCHUE KOTOPHIMU B YCIOBHSIX LU(PPOBU3ALUU CTAHOBUTCS
HEOOXOIUMBIM yclioBreM. OOydarommuecss OCBOAT 3HAHUS M3 00JacTH TNPUMEHCHUS
aJIbTEpHATUBHBIX UCTOUYHUKOB SHEPruu, 0a30Bble MOHATHSA 3D MonenupoBaHUs, OCHOBBI
COOpPKM  POOOTOTEXHUYECKMX YCTPONCTB, OCHOBBI MPOrPAaMMHUpPOBAHUS, OCHOBBI
MIPOMBIIIJICHHOT O JW3alHA.

Jpyroit 0cOOEHHOCTBIO MPOrPAMMBI SBJISETCS TO, YTO (POPMUPOBAHUE U PA3BUTHE
HABBIKOB MPOUCXOAMT Ha pPeaJlbHOM OOOpYIOBAaHUU B BBICOKOTEXHOJOTMYECKOW cpene
TEXHOIapKa.

Heab NMPOrpamMMbi: dbopmupoBaHue y 0o0y4Jarommxcst
YyMEHUU  pa3pabOTKU  TEXHOJOTMYECKHX  YCTPOMCTB, CBSI3aHHBIX C  MOPCKOU
POOOTOTEXHUKOU U CYIOMOJACIIU3MOM.

3agaum:

Obpazosamenvhvie:

— chopMupoBaTh 'y OOyYarOMIMXCS 3HAHWS W TPEJACTABICHUS O
CyZIOMOJIENIU3ME U CYJOCTPOUTEIBCTBE;

— chopMHpOBAaTH  YMEHHS  MPOTPaMMHUPOBATH  POOOTOTEXHUYECKHE
YCTpOMCTBA (HA CTAPTOBOM ypPOBHE);

— chopMHUpOBaATH paKTUYECKHE HABBIKH IPOrpaMMUPOBAHUS
POOOTOTEXHUYECKUX YCTPOUCTB (HA CTAPTOBOM YPOBHE);



— chopmupoBath ymeHus: 3D-momenupoBaHuss ¥ MPOTOTUNUPOBAHMS (HA
CTapTOBOM YpPOBHE);

— chopMHpOBaTh HABBIKKM pabOTHl B MporpaMmax Juisi pa3pabOTKu

rpaduyeckux HHTEpGEncoB;

— chopMHpPOBATH HABBIKK MPOEKTUPOBAHUS U U3TOTOBJICHUS JIEMEHTOB Ha

crankax YIlY.

Paszsusarowue:

- - chopmupoBaTh npodecCHOHANTbHBIC IIEHHOCTHBIC OPUEHTHUPHI B cdepe

TEXHUYECKOTO TBOPUYECTBA;

- (dopmupoBaTth IIEHHOCTH MO3HABATEIILHON AKTUBHOCTHU

¥ CaMOCTOSTEIILHOCTH;
- pa3BUTh HAaBBIKM YBEPEHHOCTH y OOydYalOIMXCA B  JEMOHCTpAIluu
MPOMEKYTOUHBIX TOCTHXKEHUM B OCBOEHUHU MTPOTPAMMBI;

— Croco0CTBOBATH (POPMHUPOBAHUIO TEXHOJIOTUUECKOTO MBIIIICHHUS;

— pPa3BUTh AHAIUTUYECKHE CIIOCOOHOCTH B cdepe KOHCTPYHUPOBAHUSA U
MOJICITUPOBAHMS.

Bocnumamenvnuie:

- CIOCOOCTBOBATh PA3BUTHIO HABBIKOB KOMAHIHOU PaOOTHI,

- BOCIIUTHIBATH BOJIEBBIE U TPAKIAHCKO-TNIATPUOTHUYECKHE KauyecTBa W

OpUEHTHUPOBATh OOYYAIOIINXCS HA OCO3HAHHBII BbIOOP npodeccuu.

IIcuxosoro-negaroruyecKkue XapakTepucTUKN 00y4alomMXcs, Y4acTBYHOIIHX
B peaju3anuu 00pa3oBaTebHOI NPOrpaMmbl

JlononHuTenbHas ~ 00mieoOpa3oBaTenbHasi — oOlepa3BUBalONasi  Mporpamma
«TexnoKBanT» anpecoBana odyvaronumcs B Bozpacte 12-17 jiet, mposiBISIONIUM HHTEPEC
K HAy4YHOMY TBOPUYECTBY.

HaGop npereit B oObenuHeHne — CcBOOOAHBIN. [Iporpamma oObeguHEHUS
MpeaycMaTpuBaeT WHIWBHIyaJbHBIC, TPYNIOBBIC, (PpOHTaIbHBIE (GOPMBI PabOTHI C
oOyuarorumucs. Coctas rpyni: 0 15 yenoBex.

[Iporpamma noctpoeHa ¢ y4€TOM BO3PACTHBIX U UHAMBUIYAIBHBIX OCOOCHHOCTEH
0o0yJarommxcs.

Oco0eHHOCTH OpraHU3aNuu 00pa30BaTEeJIbLHOIO MpoIecca

OOpazoBaTeNbHBIA TPOILIECC OCYIIECTBISETCA Ha OCHOBE YYEOHOro IJIaHa,
MIPOTPaMMBI U PETJIAMEHTHUPYETCS pACIIMCAaHUEM 3aHSATHH.

®opmbl 00y4eHUs

®dopma o0ydeHus - OUHasl.

[Iporpamma MOKET peaqu30BBIBATECS B OYHOM ¢opMare ¢ MpPUMEHEHHUEM
AIIEKTPOHHOTO OOYUCHHUSI U TUCTAHITMOHHBIX 00Pa30BaTEIHHBIX TEXHOIOTHIA.

Pexum 3aHATHIH, TEPHOAUIHOCTH H MPOAOKATEIHLHOCTD 3aHATHIA

O6miee konuuecTBO 4acoB — 68. IIpoaobKUTENBHOCTh 3aHATHN HUCUUCIISIETCS B
aKaJIeMMYECKHX Yacax — 45 MUHYT, MEXKAYy 3aHATHUSIMH YCTaHOBJICHBI |0-MHHYTHBIC
MIePEMEHBI.

HenenpHas Harpy3ka Ha OfHy TpyIITy: 2 yaca.

3aunstus npoBoaarcs 1 pa3 B Henento.

O0beM U CpoK pean3anuu NPOrpaMMbl

Cpok peanuzanuu nporpaMmmsl — 9 mec.



Ha mosiiHOE 0cBOCHME TpOrpaMmbl TpedyeTes - 68 4.

OcHOBHBIE MeTOIbI 00yUYeHMSI

VYuyactue B 00pa3oBaTebHBIX COOBITUSAX MO3BOJISIET 00yJaromMUMcs IPoOOBaTh ceOs
B KOHKYPCHBIX PEKHMaXxX U JIEMOHCTPUPOBATh YCIIEXU M JOCTHXeHUA. [Ipu opranuzamnuu
00pa3oBaTeIbHBIX COOBITHH COUYETAIOTCS WHIWBHUAYaJIbHBIC W TPYHIOBbIE (KOMaHIHBIC)
(GhopMBI IEATETbHOCTH M TBOPYECTBA, Pa3HOBO3PACTHOE COTPYAHHUYECTBO, BO3MOKHOCTh
«KOMaHJIHOTO 3adeTa», pedJIeKCUBHas JAEATeIbHOCTh. IIpu H3THUX yCIOBHSAX Y
00y4JaronMXcsi MOBBIIIACTCS MO3HABATEIbHAS AKTUBHOCTh, PACKPBIBACTCS UX MOTEHITUA,
BbIpabaThIBaeTCA YMEHNE KOHCTPYKTHBHO B3aUMOJICHCTBOBATH APYT C IPYTOM.

3aHATHE CONEPKUT TEOPETHYECKYI0 YacTh H MPAKTHYECKYH0 paboTy 0
3aKPETUICHUIO 3TOT0 MaTepHuaa.

brnaronmapsi TakoMy Moaxoay y oOydaroIuXcs BhIPAOATHIBAIOTCS TaKWe KAadecTBa,
KaK CTpEMJICHUE K PEIICHUIO TTPAKTUICCKUX 3a/1ad, YMEHUIO CTaBUTH 11€JTb, INIAHUPOBATH
JOCTUKEHUE dTOH 1eIH.

Kaxxnmoe 3aHsiTHe YCIIOBHO pa3OMBaeTCs Ha 3 4YacTH, KOTOpPbIE COCTaBIISIOT B
KOMILJIEKCE 1I€JIOCTHOE 3aHSTHE:

1-s1 yacTh BKJIIOYAeT B ce0si OpraHU3alMOHHBIE MOMEHTHI, W3JI0)KEHHE HOBOTO
Marepuajia, WHCTPYKTaX, IUIAHUPOBAHWE M paclpeeiaeHue padoThl ISl KaXJa0ro
oOy4aromierocsi Ha JaHHOE 3aHSTHE;

2-9 4YacThb — TpakTUdeckas pabora oOyuarommxcs (MHAMBUAYAJIbHAS WIH
TPYIIOBasi, CAaMOCTOSTENIbHAS WM IO PYKOBOJCTBOM HACTaBHHUKA). 3/1€Ch MPOUCXOIUT
3aKpETUICHHE TEOPETHUECKOT0 Marepuajia, OTpabaThIBAIOTCS HABBIKM W MPUEMBI;
(hOpMHPYIOTCS YCIIENTHBIE CITOCOOBI IPO(EeCCHOHATBLHOM NeITeTLHOCTH;

3-5 9aCTh — MIOCBSAIICHA aHATU3Y MPOCIIAHHON paOOTHI M MOABEACHUIO UTOTOB. ITO
KOJUICKTUBHAS JIESITEIHOCTh, COCTOSINAS W3 AHATUTHYCCKON ICATEIBHOCTH Ka)XJIO0TO
oOydarorierocs, rejaarora 1 BCeX BMeCTe.

[upoko ucnosb3yercs (GopMa TBOPUECKUX 3aHATHUH, KOTOpas MPUAAET CMBICI
OoOy4eHHIO, MOTHBUPYET OOYYAIOMIMXCS Ha JajbHEHIee pa3BUTHE. ITO TO3BOJIAECT B
YBJIEKATEIbHON M JOCTYMHOW QopMe MpoOyAUTh MHTEPEC OO0YYaAIOIIUXCS K M3yYEHUIO
Marepuaa.

Metoabl, B OCHOBe KOTOPBIX pPACHOJaraercsi YpOBeHb JAeSITeJbHOCTH
00y4JarImmnxcs:

- KOHCTPYKTUBHBIN (TIOCIIEIOBATEIBHOE 3HAKOMCTBO C MIOCTPOCHUEM MOJIEIH );

- WCCIEA0BaTEIIbCKUI — CaMOCTOSTEIbHAS TBOpUYECKAst padoTa 00yJaronuxcs;

- PENpOAYKTUBHBI — OOydYaroIIMecs BOCIPOW3BOIAT TOJyYEHHBIE 3HAHUS U
OCBOCHHBIC CITOCOOBI ICATCILHOCTH;

- 00 BSICHUTEIIBHO-UILTIOCTPATUBHBIN — 00yJaronuecss BOCIPUHUMAIOT M YCBaUBAIOT
rOTOBYIO MH(OpMAIHIO;

- YaCTUYHO-TIOMCKOBBI — ydacThe OOyYaronIuxcsli B KOJUICKTHUBHOM IIOWICKE,
PEIICHUH TIOCTABIICHHOM 3a]]a4M 10 pyKOBOJICTBOM HACTaBHUKOB.

MeTonbl, B OCHOBE KOTOPBIX JISKUT CIIOCOO OpraHU3alliy 3aHsTHS:

- HATJISAIHBIN (TTOKa3 MyJbTUMEIUMHBIX MaTepPUAIOB, WILTIOCTPAIIUiA, HAOTIOICHHUE,
MoKa3 (BBITIOJIHEHHE) TIeIarorom, padoTa 1mo oopasity u zp.);

- MPAKTHYECKHH (BBIOJTHEHUE pa0OT MO MHCTPYKIIHH, CXeMaM U Jp.);

- CIIOBECHBIN (YCTHOE M3JI0OXKEeHUe, Oecenna, pacckas, JEKIus U T.1.).



MeTonpl, B OCHOBE KOTOPBIX JEXHT ¢GopMa OpraHU3aANUHA JEITEIHHOCTH
oOy4Jaronuxcst Ha 3aHATUSX:

- TpoOJEMHOTO  HW3JIOKEHUS,  YaCTUYHO-TIOMCKOBBIK (11 pa3BUTHSA
CaMOCTOSTENIbHOCTH MBIIUICHUS, TBOPYECKOTO TMOJXO0Ja K BBHIMOJHIEMOU paboTe,
UCCIIeI0BATEICKUX YMEHUH);

- OOBSICHUTENBHO-WUTIOCTPATUBHBIA ([U1s1  QOopMUpOBaHUS 3HAHMM H 00pasza
NeNUCTBUR);

-  pEenpOAYKTHBHBIM (s (GOpMHUPOBAHUS YMCHHH, HABBIKOB U CIIOCOOOB
eI TEILHOCTH);

- CJOBECHBII - paccka3, oObscHeHue, Oecema, Jekuus (it (GopMUpOBaHUS
CO3HaHUS);

- CTUMYJHPOBaHUS (AMOITMOHAIEHOE TOOMIPEHUE, y4eOHO-TI03HABATEIHHBIC UTPHI,
CO3/IaHHE€ CUTYAllUN ycriexa, CTUMYJIMPYIOIee OIIEHUBaHUE, CBOOOIHBIN BBIOOD 3aJaHU ).

I[Inanupyembie pe3yabTaThI.

ObpaszosamenvHhble (npeomemuule)

- oOyuaromuecs OyayT 3HaTh MPUHIIUIIBI TPOEKTUPOBAHUS SJICKTPOHHBIX TIIAT;

- OyayT 3HATh MPUHLHUIIBI MPOTPAMMHUPOBAHUS MPOCTEUIINX POOOTOB, OCHOBBI
OTEepPAlMOHHBIX CUCTEM; OCOOEHHOCTH MPOrpaMMHUPOBaHU sA3bika C++;

- OyIyT yMeTh 3alycKaTh IporpaMmbl mmoja ympasieHuem ROS, MmoaudunupoBaTh
porpaMmsl Ha si3b1ike CH++;

- OyIyT yMETh MPOrpaMMHUPOBATh OCHOBHBIC (yHKIIMU poOoTOB Arduino;

- YMETh MasATh MPOCTEHUIIINE FITEMEHTBI AIEKTPOHHBIX CXEM;

- YMETh co3aaBath 3J[-Moaenu.

Memanpeomemmuuvie:

- OynyT chopMupoBaHBI KPUTHYECKOE MBINUICHUE, KPEATHUBHOE MHBIILICHHUE,
s PeKkTUBHAST KOMMYHUKAIIHS;

- Oyznet chopMUPOBAHO MATEMATUUECKOE U MHKEHEPHOE MBIIICHHUE;

- OyayT copMUPOBaHBI HABBIKH IO IMIHOM MPE3eHTAIINH IIPOCKTOB.

Jluunocmmuoie:

- oOydJaromiecs CMOTYT IPUMEHSITh HaBbIKU OOIIIEHUS B KOMaH/IE;

- OyIIyT IPOSIBIISATh HHTEPEC K POOOTOTEXHUKE.

MexaHnun3m oleHHBaHUS 00pPa30BaTeJbHBIX Pe3yJbTATOB

OtmeTouHast popMa KOHTPOJISE OTCYTCTBYIOT.

[To uToram pabOThI HaI TPYHIIOBBIMH U HHIWBHIYaTbHBIMHA TIPOSKTAMH ITPOBOIATCS
o0CyXJIeHHE pe3yIbTaTOB B KOJUICKTHBE ¢ omopoi Ha KapTy OIeHKH KadecTBa MpOeKTa
(ITpunoxxenne Nel).

Onenka 3YH Husknii ypoBeHb CpenHuii ypoBEHb BrIcoknii ypoBeHb
YpoBeHb OO6yuarommmiics He | OOyvaromwmiics  crocoben | OOydaromuiics
TEOPETUYECKHUX | BIIAJICeT BOCIIPOU3BECTH TIPOSIBIISIET

3HaHHUU TEPMHHOJIOTHYECKHM TEOPETUYECKU  MaTepual | cnocoOHOCTh K
anmapaToM, HCIBITHIBAET | COOTBETCTBYIOIICH YTEHUIO
TPYOIHOCTH B pabOTe ¢ | HANPaBICHHOCTH, MOXKET | CIIeIHaTbHON
B3aUMOCBSI3aHHBIMHU NPUMEHUTh 3HAHHS B paboTe | JIUTEPaTyphl TUTst
napamMeTpamH. C JIEKTPOHHBIMU TIJIATAMH U3BJICYCHUS




He ymeer oOpabatwiBath, HE0OXO0 MO
aHAJIN3UPOBATh uHpopManuu,
nH(pOpMaHIo. cBOOOMHO  BJIAZEET
CIIeLIMaIbHON
TEPMHUHOJIOTUEH,
KPUTHYCCKH
aHaAJIM3UPYET
uHpOpPMALINIO
YpoBeHb OO6yuarommiics OO0yuarommiics OO6yuaromuiics
MPAKTUYECKUX | MPOSIBIISICT ciiabble | OTHOCUTENBHO CI1a00 BIIa/IeeT | BIaIeeT HaBBIKAMU
YMEHUI U HABbIKM MOJICJIMPOBAHUS | HABBIKAMU KOHCTPYHPOBAHUS | KOHCTPYUPOBAHUS U
HABBIKOB TEXHOJOTHYECKHUX 3a/lad, | ¥ TMPOTPAMMHPOBAHUS U B | IPOrPAMMHUPOBAHHUS
3aTpyaHseTcs B pabote ¢ | paboTe ¢ TEXHOJIOTMYECKUMU | Ha JIOCTaTOYHOM
000py/IOBaHUEM. WHCTPYMEHTAMH YpOBHE

@opmbl NOABEIEHUSI UTOTOB PeaAJTN3aANNU POTrPAMMbI:

HTor mpoeKkTHOU NesTeIbHOCTH — COPEBHOBAHME, TJI€ KOMAHJIbI O0Yy4YaroIuxcs
MIPEACTABST OpUTMHAJIbHBIC WHXCHEPHbIC pelIeHus: CKOHCTPYUPOBAHHBIE
paaroymnpasiIsieMble KOPAOIUKU U IPOXOXKIECHUE BOJIHBIX UCTIBITAHUMA.

3anuTa IpOeKTOB MPEAYyCMaTPUBAET OLICHKY - «3a4TCHOY, «HE 3aUTCHO».

Opranu3anmoHHO-NeAATOTHYeCKHEe YCJIOBHS Peau3alu NPOorpaMmMbl

MarepuajbHO-TeXHUYECKOE O0ecredeHue:

3aHATUS TPOBOMSITCS B Ay AUTOPUSIX, KOTOPBIE OCHAIIIEHBI 000pY0BaHUEM, KOTOPbHIE
MO3BOJISIIOT:

- 00ecreyuTh BO3MOKHOCTh 00YUYEHUS TPYIIIBI 00YYaIOIUXCsl OJTHOBPEMEHHO IO
PYKOBOJICTBOM OJIHOTO TIeIarora (CTOJIbI, CTYJIbs, IKa(bl, aBBTOMAaTU3UPOBAHHBIE paboune
MeCTa, B KOJIMYECTBE 15 eJ1., OCHAIIICHHBIC KOMIIBIOTEPAMH ¢ 00ecreueHHON 3000 Wi-Fi
WM HOYTOYKaMH C TIPEAYCTAHOBJICHHOM OINEPAIIMOHHOW CHCTEMOM, MO3BOJISIOIIMMU
OCYHIIECTBJISITh pabOTy ¢ TPOMBIIUICHHBIMA CHCTEMaMH aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS BBICOKOTO YPOBHS;

- o0ecrneyuTh  BO3MOXKHOCTH  pa3pabOTKM, OTJIAAKKM (B TOM  4YHUCIE
MIPU TIOMOIIHA MYJIBTUMETPA U ocHmuiorpada), COOPKU AIEKTPOHHBIX TIJIAT MPU MOMOIITU
MasyIbHUKOB, OOECTICUCHHBIMU KOMIUIEKTOM TIPUIOS, MUTAHHE OT JabopaTopHOTO
HMCTOYHUKA MTUTAHUS,

- o0ecneyuTh BO3MOXKHOCTh COOPKM M pPa30OpKH IUIABCPEACTB NpPH MOMOUIA
KOMIUIEKTOB CJI€CApHOT0 UHCTPYMEHTA,

- obecrneunTh BO3MOYXHOCTh 3amycka MOJBUKHBIX KOJIECHBIX
anmapaToB Ha CHEIUAIM3UPOBAHHBIX CTOJAX C MOJBEMHBIMU OOpPTUKAMU M CMEHHBIMU
MMOBEPXHOCTSIMHU C JINHUSIMU TPEKOB;

- o0ecreyuTh UCCIIEIOBAHUE OCHOBHBIX napaMeTpoB CyJIOB,
TaKUX KaK «OCTOMYUBOCTBY, KUEHTP TAKECTH.

Kpome Toro, MTO nporpammbl mpeaycMaTpuBaeT HaIMIMe OacceiiHa pazMepamu
4x3x1M., KOTOpBII 0OeCTIeYMBaET BOZMOXKHOCTh 3aITyCKa TIACPE/ICTB.

No Haumenosanue Konmnuecrso |Enununa
HU3MEPEHHS




@anepa nemumdoBanHas DK 1525x1525x4

MM copT 4/4 10 T
®danepa HenwndoBanHas DK 1525x1525x8 10 wr

MM copT 4/4 '
CUIMKOHOBBINM repMeTuK 260 M 6 IIT.
Jluct TIBX Bcmenennbiii 1500x400x3 MM 10 wr

OenbIi .
Muxkpokontpoiep  WeMos D1 mini

Mukpomnporeccop: ESP8266.

PazpsimHoCTb: 32 our.

Hampspkenne mnwranums mmatel: 3,3 /5,0 B.

BecnipoBoanoii unrepdeiic: Wi-Fi 802.11 b/g/n 2,4

[T (STA/AP/STA+AP, WEP/TKIP/AES,

WPA/WPA2).

[MopnepxuBaembie tmubl: SPI, 12C, 12S, 1-wire,

UART, UART], IR Remote Control.

[udpossie BeBoAs! /O: 11 (RX, TX, DO0...D8) Bce

BBIBOABI Kpome DO momnmepskuBaror INT (BHemHee

MIPEPBIBAHHKE), 1M, 12C, 1-wire.

AmnanoroBeie Bxoawl: 1 (AO) 10-OmtHbrid AL 12 wr

Jlormueckne ypoBHH BbIBOmOB 1/O: 3,3 B

MakcumanbHblii TOK Ha BeiBoje [/O: 12 MA (s

Ka)XXJ10r0 BBIBOJIA).

MakcumanibHOEe HamnpspkeHue Ha Bxoae AO: 3,2 B

(Mexny BBIBOJIOM A0 u GND)

Flash-mamsrs: 4 MB.

RAM-namsats JIAaHHBIX : 80 Kb.

RAM-namsThb MHCTPYKLU: 32 Kb.

TaktoBast vactora MHKpokoHTposuiepa: 80 MI.

Yun USB-UART npeobpazoBarens: CH340G.

PaGowas  Temmeparypa: -40 .. +85 °C.

["aGaputsr: 34,2x25,6 MM.

Bec: 10T.
Jepxatenb aKKyMYJIITOPOB 18650 12 wr

OJIMHAPHBIN
HpaiiBep moTtopoB MX1508 nByxXkaHanbHBIN

(1.5 A)

Hamnpsoxenue MIATaHUSA: 2 — 10 B

Pabounii gpaiiBepa Ha oauH KaHa: 1.5 A (MUKOBBIMA 12 T

TOK 2.5 A, HE Ooiee 10 CEKYH]I)

Bxonmnoit CHUTHAaJ JIOTHKA: 5 B

Iab6apursr: 24,7 x 21 x 0,5 MM
Mortop Mabuchi FF-180SH

Pa3mepsr: 32*%20,2*%15,4 MM

HuameTtp BaJia: 2 MM

Bec: 32 r 12 mr

Hampsixenue: DC2.4V, Tok xonocroro xoaa: 310mA
Cxkopoctb Bpamienus: 15000 o6/MuH




Monyne MPU-6050 (TpexoceBoii rupockon +
TpexoceBon aKceJIepoMeTp)
Yum: MPU-6050
Hcrounnk mnurtanus: 3-5 B (Hanu4ue BHYTPEHHETO
MOHUKAIOLIETO perymsiTopa)
Crangapt CBSI3U: IIC
Berpoennsiit 16 6ut AD kouBeprep, 16-OuTHBIN
BBIXO]I JTAHHBIX
Huanazon rtupockoma: 250 500 1000 2000 °/C
Jwnana3on yckopenus: 2 4 8 16g

12 LT

10.

Muxkpo CEPBOIIPUBOJ SG90S
Pabouwmit KPYTSIIHAI MOMEHT: 2 Kr/cMm
Ckopoctb peaknuu: 0,11 cekynas/60 rpamycos (4,8
V
Pabouas TeMIieparypa: 0 -55
Hactpoiika MepTBOH MOJOCBHL: S5 MHUKPOCEKYH]
Tun BUJIKH: JR, FUTABA General
Yron MOBOPOTA: 180 rpaaycoB
CepBonpuBo; AHaOrOBBIN CEPBOITPUBO/T
Pabouee HaIpsDKEHUE: 4.8 V
OO6sacTp  NpUMEHEHUWs::  Majble M CpeIHHue
JNEKTPUYECKUE MOJIEIH CaMOJIETOB U MOJIENH.
B Habope KOMIUIEKT KOMITJICKT PhIYaroB

12 LT

11.

Honucrop 5.5B 1.5 C-Type

12 LT

12.

[TpoBog MI'T® 0.14

50 M

13.

Huonm Iortku 1N5817

50 LT

14.

Meranueckuid TieHOUHbIA pe3uctop 0,25
Bt 1% 150KOM

100 LT

15.

[TenomonucTupon IKCTPYIUPOBAHHBII
[Tenomekc 1185x585x50mm

10 LT

16.

MuHunaTiopHbie CTaJIbHbIE
HIAPUKONOIIIMITHUKY 3aKPBIThIE 3X8X4 MM

50 LT

17.

Oprcrexno 3 mm Oprerexkno PLEXIGLAS 3
MM 2,05 x 1,52 M po3paunsbnit.2050*1520

18.

IInactux  PLA(Yepnsiii) Marepuan:PLA,
Huamerp autn:1.75 mm, Bec HetrTo:750 T

19.

ITnactux  ABS(Yepnsiit). Marepuan:ABS,
Juamerp autn:1.75 mm, Bec HerTo:750 r

IIporpammHoe o0ecnieyeHue:

HaumenoBanue Knaccudukanus

[IpakTrueckoe
IIPUMEHEHHE




I'paduaeckuii penakTop BEKTOPHOI Co3pnaHue JIOrOTHUIIOB,
CoreIDRAW2020 | rpacduku. Ja3epHasl pe3ka
JieTasiel TIaBCPECTB.
[IporpammuOe oOecnieueHre, BKI0YAIoee
. CUCTEMbI aBTOMaTU3UPOBAHHOTO [IpoekTupoBka u
2 Fusion 350 MIPOCKTUPOBAHUS ’ c0p3 aHHep 31 Mmonenei
" | (OproxH 360) P p A AL MO
(CAD) , aBTOMaTH3UPOBAHHOI'O TIJIaBCPE/ICTB.
npou3BojicTBa (CAM).
YHuBepcanpHas cucrema [IpoekTupoBka u
3. | Kommac 3D ABTOMATU3UPOBAHHOIO POEKTUPOBAHHUS co3nanue 311 Mojelnei
IJIaBCPECTB.
Z.SUITE Cnaticep 3D-mopeneit ¢ OTKPBITBIM IToaroroska 3d
4. UCXOJHBIM KOAOM A1 3D-NpuHTEpOB. MojieJIel K meyaTH Ha
(ZORTRAX)
3d mpunTEpE.
. [Iporpamm moAroTOBKHU Mpe3EHTALMI
PowerPoint, porp A N P L, IToaroroska
5. KpoccriaThOPMEHHBIH CEPBUC IS
Canva . MPE3CHTAIMH IPOCKTOB.
rpaduyecKoro au3aiHa.

Kabunemwur - A302I°, A303A, coomeemcmeywujue canumapuvlm HOPMAM
Canllun; npocTpaHCcTBEHHO-TIpEAMETHAs Ccpeia (CTEH b, HArJIsAHbIE TOCO0Us U JIp.).

Kaopoeoe ooecneuenue npozpammeol

[TporpaMMy peanu3yroT NeAaroru IONOJHUTEIBHOTO OOpa3oBaHMs, HMEIOIINE
BbICIIIEE MTPO(ECCHOHATIBHOE WU CpeHee MpodeccuoHanbHOe 00pa3oBaHue B 001acTH,
COOTBETCTBYIOIIEH MO0 KBaHTyMa (JlabopaTtopun), 6€3 mpeabsiBieHus TpeOOBaHUM
K CTaxy pabotbl, OO BbIcHiee NpodeccuoHaIbHOE O00pa3oBaHUE WIH CpEaHee
npodeccuoHabHOE 00pa30BaHUE M JOMOIHUTENbHOE MPOo(hecCHOHAaIbHOE 00pa30BaHUE
1o HarpasJieHnto «O0pa3oBaHUE U IEAArOruKay», 0€3 MpeabABICHUS TPEOOBAHUI K CTaxKy
padoTHI.

Ouenounvle u memoouuecKue mamepuaivl

Bcest oueHouHas cuctema JAeMTCA Ha TPU YPOBHS CIIOAKHOCTH:

1. OGyuaromumiicss MOKET OTBETUTh Ha OOIIME BOMPOCHI MO OOJBIIMHCTBY TEM, C
MOMOUIbIO MEJarora MOXET IOCTPOUTh U OOBACHUTH MPHUHIMII PadOThl OJHOM U3
YCTaHOBOK (Ha BBHIOOD).

2. OOyuyaronuiicsi OTBEYaeT Ha BCE BOMPOCHI, OJJHUMAEMbIE 3a IEPUO O0yUEHUSI.
MoseT caMOCTOSITeNIbHO MOCTPOUTh U OOBSICHUTH MPHUHLMII JEHCTBUS U OCOOEHHOCTU
000 U3 MPETIOKEHHBIX EMY YCTaHOBOK.

3. OGyuaroluiicss OTBeUaeT Ha BCE BOMPOCHI, IOJHUMAEMbIE 3a IEPUO O0yUEHUSI.
MoseT camMOCTOSITENIbHO MOCTPOUTh U OOBSACHUTH IMPHUHLHUI AEHCTBUS U OCOOEHHOCTH
mo00i1 M3 MpeVIoKEHHBIX €My YCTaHOBOK. Ho pacnosiaraeT CcBEIEHHUSIMH CBEpX
MpPOrpaMMBbI, TPOSBIIET WHTepec K Teme. [IposiBUI WHUIMATHBY MpPH BBITOJHEHUU
KOHKYPCHOM pa0boThl WM MpoeKTa. BHOCK npeaioKeHns, UMEIOIINUE CMbICI.

Kpome Toro, Bech Kypc JeIUTCS Ha pa3/ieibl TEXHUYECKON HapaBIE€HHOCTH.

VYcnexu o0ydaronierocs: OLiEHUBAIOTCS TaK K€ U MO pa3esiaM:

— Teopus;

— MPaKTUKAa;

— IPOEKTHAs 4acTb.

Memoouueckoe obecneuenue
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MeTtoauueckoe obOecrieueHrne OCYIECTBISIETCS C IEPEHOCca aKIeHTa ¢ o0yJaronei
NEeSATEeNbHOCTH TeJarora Ha akTUBHYK) COBMECTHYIO JESTEIbHOCTb, OPUEHTAIUIO B
oOy4eHHHN HE Ha pe3ysibTaT OOy4deHHs, a Ha MPOIECC OCBOEHUS HOBOW MHGMOpMAIUKU U
npUMEHEHUS e€ IS MOIyYeHUs pe3yJibTara AesTeIbHOCTH - TPOEKTA.

OCHOBY METOIMKU MEJAaroru4eckoil MesTeIbHOCTH COCTaBISET MATh BEIYIIUX
KOMITOHEHTOB:

- 1IeTb;

- COAEp)KaHUg;
- CpEICTBa,;

- METOJpI;

- (dop™sl.

Mertonnueckoe  oOecrieueHHe  00pa30BATEIHLHOTO
pa3zHoO0pa3ueM U OTIUYACTCA  KOMILIEKCHOCTBIO.

ObecniedyeHre MPorpaMMbl IIPeIyCMaTPUBAET HATTMUUE CICAYIOMIMX METOANYECKUX
BHJIOB ITPOJTYKLIUH:

- KEHUChI-3a/1aHMUS;
- 33JaHMs HA CAMOOLICHUBAHME WJIM NTAPTHEPCKOE OLICHUBAHME;
- WUIIOCTPaTUBHbIE MaTepHUaJbl;
- JIEMOHCTpPAIMOHHbBIE MaTEPHUAJIbI;
- IUJAKTUYECKUE MaTepuajbl: CXEMbl, PAa3gaTOYHbIM MaTepuall MO Temaw,
MAaKETbI, KOMILICKCHI KEMCOBBIX 3aJaHUM.
- |IT-uHCTpYMEHTBI OOyUYEHHUS.
HNudpopmanuonHoe odecreyeHne NporpaMmsbl:
https://www.arduino.cc/

Imponecca OTJIN4acTCsA

YUEBHBIN TTJTAH
KonnuecTBo yacos
Ob6mee dopma
Ne, HanmenoBanue pa3neinos, Teopus | Ilpaktuka | Camoc-s
. KOJI-BO aTTecTanuu /
Henens MOIYJIEU, TEM moAroTo
4acoB KOHTPOJIS
BKa
1. IlpomMbInIeHHBIH AU3A1H
Tema 1. DBsenenue B
IIPOMBILUICHHBIA  TU3aiiH. YeTHBIE  ompoc
1. Bsenenue B kype. TexHuka 2 1 - Beinonuenue
0€30MacHOCTH. YIpaXHEHUH
Tema 2. 3HaKOMCTBO C YerHblid  ompoc
2. rpauyeckuM peaaKkTopoM 2 1 - Brimmonnenue
CoreIDRAW, 3D Max. yIpaKHEHUH.
Tema 3. OcHOBBI YcerHeIl  ompoc
3 IIPOEKTUPOBAHHUS " 2 1 Breimmonnenue
' KOHCTPYHUPOBAHUSA YIpaXKHEHUH.
IJIABCPEACTB. Pa36op ommooK.
Tema 4. Kapta N
YerHBIl  ompoc
I10JIb30BATENBCKOTO OGCysKeHHe
4. OTIBITA. Pabora C 2 1 - Y .
. BBITIOJTHEHHOM
npobnemoit.  ['enepauus
. paboThI
nnaer. AHaIUTHKA.




Tema 5. I[lnanupoBanwue.

5 CkeTuuHr uien. 2 i 5 IIpakTrueckas
' Co3manne  rpaduueckux pabora
YEPTEKEN.
Tema 6. OcnoBel 3D —
MO/ICIIMPOBAHUS [TpakTudeckast
6. g 2 - 2 pabora.
Pazpabotrka  3D-mopenu Pa360D o6k
UJICH. P
Tema 7. Ilpumenenue
MOJIU(UKATOPOB 3D Hpaxrieckas
7. ’ 2 - 2 pabora.
MOJIeJIMPOBaHUE Ha OCHOBE Pa36op owmuBoK
N300paXeHMsI.
Tema 8. Co3nanue YcrHblii onpoc
8 MOJENH. 2 1 1 Ananuz
' KOHKPETHBIX
CUTYalHl
Tema 9. Cozmanue
- — s [IpakTueckas
9 nporpamme CorelDRAW, 2 i 2 II)’ZSg(T)a.omH60K
3D Max. P
Tema 10. I'paduueckoe
[IpakTueckas
U3TOTOBJICHHE OTACIBHBIX
10. I1OB MOLEILIL 2 - 2 pabora.
y ACTH Paz6op ommbox
1 Tema 11. MakeTupoBaHue. 9 i 9 Pa6Gora o
' JITOPUTMY
Tema 12. PaGora 1o
12. 2 - 2
[TporoTunupoBanue. AITOPUTMY
Tema 13. PaGora c 3D
13. PUHTEPOM, (PpE3epHBIMH, 2 - 2 MonenupoBanue
Ja3epHBIMU CTAaHKaAMH.
Tema 14. Pe3ka mozeneii ¢
Pabora 1o
14. IIOMOIIIBIO JIa3epHOr0 2 - 2
ITOPUTMY
CTaHKa.
15 Tema  15. ITokpacka 2 i 5 IToaroroBka
' KopabJs. ITPOEKTa
Tema 16. JloBonka, TMoarotosKa
16. cOopka, TECTUPOBAHUE 2 - 2
MPOEKTa
MIPOTOTHIIA.
Tema 17. JlopaboTka
17. IIPOEKTA. 2 - 2 Hpesenraums
MpOeKTa
3amuTa NpoeKTa.
Hroro no moay.aro 34 5 29
2. lIpombliiIeHHAs1 POOOTOTEXHUKA
Tema 1. TexHuka
18. Oe3omacHoCcTH. BBeneHue B 2 2 - VYcTHbI onpoc
POOOTOTEXHUKY.
Tema 2. VYerHblt  onpoc
19. KouncTpykunonusie 2 1 1 Pemenue

pelIeHusl.

yueOHO 3a1aun




Tema 3. IlpubGmmxeHHOe
MaTeMaTH4YCCKOC

VYceTHbl onpoc

20. 2 1 Brimmonnenue

OIKCaHue MOJIEH

YOPaKHEHUS
JIBKCHMUSI.
Tema 4. 3D

21, MopaenupoBanue 2 5 Brimmonnenune
3JIEMEHTOB  KOHCTPYKIIMH yIpaXHEHUS
KOpaoIsl.

Tema 5.

29 [TpoToTunupoBanue 5 5 Pabora o
3JIEMEHTOB  KOHCTPYKIIMH ITOPUTMY
KOpaosl.

Tema 6. MoaenupoBanue Amnanus

23. AIIEKTPUYECKOM YacTu B 2 2 KOHKPETHBIX
Tinkercad. CUTYaIHi
Tema 7. Ananuz
[TporpamMmmupoBanue KOHKPETHBIX

24. Tinkercad. 2 2 CUTYyaIui

Beinosinenue
YIPaKHCHUS
Tema 8. OcBoeHue
PaGora 1o
HaBBIKOB paborel ¢ 3D
25. OPUHTEPOM U  JIa3ePHBIM 2 2 AITOpHTMY
Paz6op ommbox
pe3aKoM.

26 Tema 9. PabGota ¢ YcTHBIN oIpoc.

' MHUKPOKOHTPOJUIEPOM. 2 1 Pabora o
AITOPUTMY

27 Tema 10. TectupoBanue 2 2 Pabota o
' paboThl CEPBOMPUBOJIOB. AITOPUTMY

Tema 11. TecrupoBanue Pabora o

28. paboThl Ha CTaHAAPTHBIX 2 2 ITOPUTMY
ANrOpUTMAax.

Tema  12.  OcBoenue Pabora 1o
MO3ULMOHHOTO aJITOPUTMY,
29. yhpaBieHUs: KOpaos. 2 2 BBITIOJIHCHHE
YIPa)KHEHUI.
Tema 13. MoaenupoBanue Pabora o
neyaTHOU TJIaThI B AITOPUTMY,

30. EasyEda. 2 2 BBINTOJIHCHUE

YIPaKHEHU.

31 Tema 14. UsrotoieHue 5 5 [TpakTnueckas

' MEYaTHO MIIATHL pabota
Tema 15. OxoHuarenbHas

3 coopka IJ1aBaTEeIbHOTO 2 5 [ToaroroBka
CpEICTBa. MPOEKTa
TectupoBanue.

33, Tema 16. JlopaboTka 2 5 ITogroroska
MIPOEKTA. MIPOEKTa

34, Tema 17. 3amura npoekra. 2 5 [Ipe3enTanus

MIPOEKTa
Hroro: 34 29




COJEPXXAHUE ITPOI'PAMMBI
1. IIpoMbIlLIeHHBIN TU3AITH

Tema 1. BBeneHue B NpOMBINUICHHBIM au3aiiH. BBenenue B Kypc. TexHuka
Oe3omacHocTH (2 Jaca).

Teopusa: [IpombinieHHbl  0Opazen.  O3HakoMJieHME  OOydYaloIIMXCid €
HanpaBieHrueM «[IpoMBbIIIIIEHHBIN TU3aiiH». 3HAKOMCTBO C COJAEPKAHUEM TEM.

[IpakTrka: 3HaKOMCTBO C TEXHOJIOTHSIMU IIPOU3BOJICTBA.

[1o 3aBepiIEHNIO TEMBI IPEYCMOTPEHBI: YCTHBIN OIIPOC, BHITOJIHEHHUE YITPAKHEHUS.

Tema 2. 3nakomcTBO ¢ rpadudecknm pegakropom CorelDRAW, 3D Max. (2 gaca).

Teopusi: 3nakomcTBO ¢ wuHTepdeiicom. OCHOBHBIE NPUHIUIBI PabOTHI €
CorelIDRAW, 3D Max. MoaudukaTopsl.

[IpakTuka: PucoBanue BeKTOpHOU rpaduKH.

[Io 3aBepmieHHIO TEeMbI MPEAYCMOTPEHBI: YCTHBIM ONPOC, BBIMOJHEHUE
YIPAXHECHUMU.

Tema 3. OcHOBBI MPOSKTUPOBAHUS U KOHCTpyUpoBaHus (2 yaca).

Teopusi: OcoOEHHOCTH TNPOEKTUPOBaHUS O0OBEKTOB. Pa3paboTka KOHLENIUU
KOHCTPYHUPOBAHUS.

[Ipaktuka: PazpaboTka KOHIIENIIMY KOHCTPYUPOBAHMUSI.

[Io 3aBepumIeHMIO TEMBI MPEAYCMOTPEHBL: YCTHBIM ONpPOC, BBIINOJHEHUE
YIpaKHEHUH, pa300p OMIMOOK.

Tema 4. Kapra nosnb3oBaTtensckoro omnbita. Padora ¢ mpobaemoil. ['enepauus uaen.
aHanuTHKa (2 yaca).

Teopusa: Metonpl (QYHKIMOHAIBHOIO aHAIM3a CUTYallMM HUCHOJIb30BaHUS
MIPOEKTHOTO MPOAYKTA WII €r0 XapaKTEPUCTHK.

[IpakTuka: onpeaeneHre KOHCTPYKTOPCKUX U TEXHOJIOTMUYECKUX PEIICHUH.

[lo 3aBepiieHWI0O TEMBI MPEAYCMOTPEHBI: YCTHBIM  OMpoc, O0OCYyXICHHUE
BBITIOJTHEHHON PaOOTHI.

Tema 5. IlnanupoBanue. Cketunnr uaeit. Cozganue rpadudeckux deprexeit (2
yaca).

[Ipaktuka: Pabota ¢ ¢hopmoii: TIIOCKOCTh U 00bEM, TIPOCTHIE U CIIOKHBIE OOBEKTHI
[TocTpoenre TEXHUKN N300paKEeHUSI PA3IMYHBIX 00BEKTOB.

[To 3aBepieHNIO TEMBI IPEYCMOTPEHA IPaKTHUECKas paboTa.

Tema 6. OcuoBwl 3D-moxenupoBanus. Paspabotka 3D-monenu naen (2 gaca).

[Ipaktuka: MoenupoBaHue Mo YepTexy, MO 33JaHHBIM MapaMeTpam.

[To 3aBepuIeHUIO TEMBI IPEYCMOTPEHBI: MpaKTHUecKas padboTa, pa300p OIIMOOK.

Tema 7. Ilpumenenne wmoaudukaropoB, 3D-momenupoBanne Ha OCHOBE
n3o0paxxeHus (2 yaca).

[Ipaktuka: 3HakomcTBO ¢ uHTepdeiicom 3D Max. Ilopsmok mnpumeHeHus
MoauduKaTopa.

[To 3aBepIieHUIO TEMBI PEYCMOTPEHBI: MpaKTHYecKas padboTa, pa3dop OmMOOK.

Tema 8. Coznanue 3D-monenmu.

Teopus: OcuoBel 3D — monenupoBanusi. O630p MOCTYMHBIX penakTopoB 3 D -
MOJIETTUPOBaHUS. 3HAKOMCTBO C MOAOOPKON MPOrpaMMHOT0 0OecTIeUeHHs AJIsi CO3/1aHus
3D-moneneii.



[IpakTrka: 3HAKOMCTBO C HAIVISIHBIMU TMpaKTHKaMH. Pa3paboTka TpexmepHOU
KOMITBIOTEPHON paboueit MoJIeNu.

[lo 3aBepiieHHIO TEMbI MPEIYCMOTPEHBI: YCTHBIA OINPOC, aHAIM3 KOHKPETHBIX
CUTYAaIUM.

Tema 9. Co3znanue nu3aitna cyana B mporpamme CorelDRAW, 3D Max.

[Ipaktuka: OmnpeneneHue H>SProHOMHUYECKUX TMapameTpoB. lIBeTodaktypHbie
IPEJIOKECHHUS.

[To 3aBepIIeHUIO TEMBI PEYCMOTPEHBI: MMPaKTHIeCcKast paboTa, pa30op OMmooK.

Tema 10. I'paduueckoe N3roToBICHNE OTJCIBHBIX Y3JI0B MOJIENH (2 "aca).

[Ipaktrka: OcBoeHuE CIOCOOOB U3rOTOBIIEHUS.

[To 3aBepIIeHUIO TEMBI PETYCMOTPEHBI: MPaKTHIeCKas paboTa, paz0oop OMMOOK.

Tema 11. MaketupoBanue (2 Jaca).

[lpaktuka: TexHuueckoe MaKeTHpOBaHHWE. VY4ér (PYHKIIMOHAIBHBIX WA
JIBUTATENIbHBIX BO3MOKHOCTEH YCTPONUCTB U MEXAaHU3MOB.

[o 3aBepIIeHUIO TEMBI PEyCMOTPEHA PadoTa MO aIrOPUTMY.

Tema 12. IIpoTtoTunupoBanue (2 yaca).

[Ipaktuka: PaboTa mo stanam Haj JAeTaqu3aiyeil 2JIEMEHTOB U Y3JIOB.

[o 3aBepIIeHUIO TEMBI PEyCMOTPEHa paboTa Mo aaropUTMy.

Tema 13. Pa6ora ¢ 3D npunTepom, hpe3epHbIME, JIa3epHBIMU CTaHKaMHu (2 daca).

[Ipaktuka: Paborta ¢ 3D npuntepom, ppe3epHbIMU, JTa3€PHBIMU CTAHKAMHU.

1o 3aBepiieHUIO0 TEMBI PETYCMOTPEHO MOJICTIUPOBAHHUE.

Tema 14. Pe3ka Mozeneii ¢ MOMOIIBIO JIa3€pHOTO cTaHKa (2 yaca).

[IpakTuka: paboTa Ha CTaHKeE.

1o 3aBepuieHUIO0 TEMBI PETyCMOTPEHA paboTa Mo alrOpUTMYy.

Tema 15. [Tokpacka kopa0Ois. (2 yaca).

[IpakTHkKa: NOATOTOBKA MPOEKTA.

1o 3aBepiIeHUIO TEMBI MPEYCMOTPEHA MTOATOTOBKA IIPOEKTA.

Tema 16. JloBoaka, cOopka, TeCTUpoBaHUE MPOTOTHUIIA (2 Yaca).

IIpakrtuka: [loaroroBka npoekra.

1o 3aBepuIeHUIO TEMBI PETYCMOTPEHO BHINIOJIHEHUE MTPOCKTA.

Tema 17. JlopaboTka mpoekTa. 3ammuTa npoekrta (2 Jaca).

[Ipakrtuka: [Ipe3enTanus mpoekra.

2. lIpoMbllLIeHHASI POOOTOTEXHHKA

Tema 1. Texnuka 6e3onacHoctu. Benenue B poOOTOTEXHUKY (2 yaca).

Teopus: MHCTpyKIUs MO TEXHUKE O€30MaCHOCTH HA 3aHSATUU MO POOOTOTEXHHKE.
Texnuka 6e3onacHocTU. BBeeHne B poOOTOTEXHHKY .

ITo 3aBepIIEHUIO TEMBI IIPETYCMOTPEH YCTHBIN OIPOC.

Tema 2. KonctpykunoHHble pemeHus (2 yaca).

Teopus: IlocranoBka mpoOiemMHOM cuTyanuu, (popmynupoBaHue eled U 3aaad
IIPOEKTA.

[Ipaktuka: Onpenenenue npooOsnemsl. [Ipobnema = mpotuBopeune. Paspemienue
NPOTUBOpEUMil B HccaenoBanuu. [IpoTuBopeunst kak HCTOYHHUK MPOOIIeM.

[To 3aBepiieHnI0 TEMBI TPETYCMOTPEHBI: YCTHBIN OMPOC, pelieHne yaeOHO! 3a/1auu.

Tema 3. [IpubnmkeHHOEe MaTEeMaTUYECKOE OMMCAHUE MOJIETH IBIKEHHMSI (2 "aca).



Teopusa: OnucarenpHble MOJENH, OTPAXAIOIIUE OCHOBHBIE Kadye€CTBEHHBIE U
CTPYKTYPHbBIE 3aKOHOMEPHOCTH.

[Ipaktuka: CTpyKTypHO-aJITOPUTMHUYECKAsl U MPOrpaMMHO-aIapaTHas peain3aus
CUCTEMBI yrpaBiieHus podoTa. Onpeaenenne NpuOIU3UTENbHBIX JAHHBIX O BU3YyaIU3alUH
00BbeKTa.

[1o 3aBepiiIeHNIO TEMBI PEYCMOTPEHBI: YCTHBIN OMPOC, BHIMOIHEHUE YIIPAYKHEHUS.

Tema 4. 3D MogenrpoBaHue 31€MEHTOB KOHCTPYKIIMK Kopadis (2 vaca).

Teopusi: 3D-mozenupoBaHue Kak CrnocoObl (OPMUPOBAHUS YHUBEPCATBHBIX
yaeOHbIX aeiicTBuil. O030p MOCTYMHBIX pemaakTopoB 3/[-momenupoBanusi. OCHOBHBIE
CTaauU. 3HAKOMCTBO C HAalVSIAHBIMM MPaKTUKaMH. 3HAKOMCTBO C MOJ0OpPKOI
MpOrpaMMHOro odecreyeHus Juist co3nanus 3D-Moxaenei.

[IpakTuka: IocTpoeHrne Mojenei ycTpoictB. TpéxmepHoe KoHCTpynpoBanue. 3D
pEeaaKTOpBI.

[To 3aBepuICHUIO TEMBI IPEYCMOTPEHO BBIMOJIHEHUE YIIPAXKHEHUS.

Tema 5. [IporoTUnUpoBaHKe IEMEHTOB KOHCTPYKIIMN KOpaOJIs.

[IpakTuka: paboTa HaJ OCHOBHBIMH 3JIEMEHTAMH ILJIABATEIILHOTO CPE/ICTBA.

[1o 3aBepIeHUIO TEMBI PEyCMOTPEHa paboTa Mo aarOpUTMY.

Tema 6. MonenupoBanue anekTpudeckoii yactu B Tinkercad (2 gaca).

[Ipaktuka: Pabota Haj pacnpeneneHrueM EKTPOIHEPTUN U TOKA.

[1o 3aBepiICHUIO TEMBI PETYCMOTPEH aHATIU3 KOHKPETHBIX CUTYAIUH.

Tema 7. ITIporpammupoBanne Tinkercad (2 yaca).

[Ipaktuka: Anpobanus Bo3mMoxkHOCTeN cumyisitopa Tinkercad.

[lo 3aBepuieHUI0O TEMbI TMPEAYCMOTPEHBI: aHAIN3 KOHKPETHBIX CUTYyallUi,
BBITIOJTHEHUE YITPAXKHEHUSI.

Tema 8. OcBoeHue HaBbIKOB paboThl ¢ 3D NMpHUHTEPOM M Ja3epHBIM pe3akoMm (2
yaca).

[IpakTrka: M3roToBieHre COCTABISAIOMIMX ITPOEKTAa C MOMOLIBIO YCTPOWCTBA IS
nazepHoi pesku. OOpaboTka MaTepHalioB ¢ TOMOIIBIO (Ppe3epHO-TPaBUPOBAILHOTO
CTaHKa C MOpOorpaMMHBIM ymopaBiieHueM. [Ipou3BOACTBO pacnpeleNuTeNbHON U
PETYJIUPYIOLIEH TEXHUKU U YCTPOMCTB.

[To 3aBepieHUIO TEMBI IPETYCMOTPEHBI: paboTa Mo aIrOPUTMY, pa30op OLIMOOK.

Tema 9. PaboTa ¢ MukpokoHTposuiepoMm (2 vaca).

Teopus: 3HAKOMCTBO C OCHOBHBIMHU JIaTYUKAMH U COOpKa MPOCTEUIINX CXEM Ha
MUKpOKOHTpoJuiepax Arduino ninu Raspberry.

[Ipaktuka: Co3naHue (QYHKIHUOHAIBHBIX TMPOAYKTOB C TOMOIIBI Y4eOHBIX
MUKPOKOHTPOJIIIEPOB, POOOTOTEXHUYECKUX KOMIIOHEHTOB M PA3JIMYHBIX CEHCOPOB.

[To 3aBepuIEHUIO TEMBI NPEYCMOTPEHBI: YCTHBIN ONMPOC, padoTa Mo alroOpuTMy.

Tema 10. TecTupoBanue paboThl CEpBONPHUBOJIOB (2 Yaca).

IIpakTHKa: BBIIOJIHEHHUE AITOPUTMUYECKUX JECUCTBUN.

[To 3aBepIieHNIO TEMBI PETyCMOTPEHa paboTa Mo aaTrOpUTMY.

Tema 11. TectupoBanue pabOThI Ha CTAHAAPTHHIX ATOPUTMAX (2 Jaca).

[Ipaktuka: TectupoBanue paboThI CEPBOIIPUBOIOB.

[To 3aBepIieHNIO TEMBI IPETYCMOTPEH paboTa MO aIrOpPUTMY.

Tema 12. OcBoeHME MO3UITMOHHOTO YIIPaBICHHS KOpad:s (2 yaca).



[Ipaktuka: OrnpeneneHne TOYEK MMO3UITMOHUPOBAHUS pabodero oprasa c
NPUMEHEHUEM TMPUBOJOB C TMO3UIMOHHBIM yIpaBieHHEM. MOHTaXX KOMIIOHEHTOB
yMpaBJIeHUs] KOPAOIEM.

[lo 3aBepuieHHIO TeMbl MPETYCMOTPEHBI: paboTa MO AITOPUTMY, BBIMOJHEHUE
yIpa>KHEHUS.

Tema 13. MopaenupoBanue neuatHoi miatel B EasyEda (2 yaca).

[IpakTka: MopaenupoBaHuE LEIOCTHOCTH CHUrHalla U nuTaHus. Ananuz OMC.
Pacuer BHUOpPOYCTOWYMBOCTH TE€YATHBIX IuIaT. TenmjaoBOMl aHamW3 MEYaTHBIX IUIaT U
ANEKTPOHHBIX YCTpOUCTB. [IpoekTupoBaHUE SIEKTPOHHBIX CXE€M, OTJIAJIKU CXEM B
CUMYJIATOPE.

[lo 3aBepiieHUIO TEMbl MPEAYCMOTPEHBI: paboTa MO AJrOPUTMY, BBITIOJTHEHUE
yIpaKHEHUS.

Tema 14. N3roToBieHue neyaTHOM iaThl (2 4aca).

[Ipaktuka: M3rotosnenue 3arotoBku. O6paboTKa 3arOTOBKH.

[o 3aBepIieHUIO TEMBI IPETyCMOTPEHA IPaKTUYECKas padoTa.

Tema 15. OxonuaTenbHass cOopka IJIaBaTeIbLHOTO cpeicTBa. TectupoBanue. (2
qaca)

[Ipaktuka: Bemonnenue mpoekta. [Ipuémel ckienBaHus qeTaneil B y3Jbl U OJOKH.

[1o 3aBepiIeHUIO TEMBI PETYCMOTPEHA TOATOTOBKA MPOEKTA.

Tema 16. Jlopabotka mpoekta (2 yaca).

[IpakTuka: BeimonHeHHE IPOEKTa.

[1o 3aBepIiIeHUIO TEMBI IPETYCMOTPEHA TOATOTOBKA MPOEKTA.

Tema 17. 3amura npoekra (2 Jaca).

[IpakTtuka: IIpe3eHTanus npoexra.

1o 3aBepiIeHUIO TEMBI PEYCMOTPEHA MTPE3CHTAIMS MPOEKTA.

ConuajJbHO-NICUX0JI0THYECKHE YCJIOBHUSI  peajM3alu  00pa3oBaTebHOI
NMporpaMmebl 00ecrne4YnBaroT:

- yuéT crnerupuK BO3PaCTHOTO NCUXO0(PU3UIECKOTO pa3BUTHS
BOCITUTAHHUKOB;

- BApUATUBHOCTh  HAMpPaBICHUN COMPOBOXKJICHUSI YYaCTHUKOB

00pa30BaTeNbHOrO MPOLIECCa;

- nuddepeHnranys 1 MHIMBUIyaIu3aIus 00ydeHHS;

- MOHUTOPUHI BO3MOXHOCTEM U  cmocoOHOcTell oOydvaronierocs,
BBISIBJICHHEC W TIOJJICPXKKA OJApeHHBIX JCTeH, JeTed ¢ OrpaHWYCHHBIMHU
BO3MOXKHOCTSIMH 3710POBbBSI;

- dbopMHpOBaHNEe KOMMYHHUKATHBHBIX HABBIKOB B Pa3HOBO3PACTHOM cpene U
Cpelie CBEpPCTHUKOB;

- oOecrieueHnue 30poBbecOeperaronMx ycJIOBUM (03JOpPOBUTENbHBIA U
OXpaHUTENBbHBIA PEKUM, YKpeIUuieHHe (U3HUYECKOTO W TCUXUYECKOTO 3/I0POBbS,
npodmiaktuka  (U3HYECKUX, YMCTBEHHBIX M  TICUXOJOTHYECKHUX  TEpPErpy30K
oOy4Jaronuxcsi, COOJII0ICHNE CAHUTAPHO-TUTUEHUIECKUX TIPABHUII U HOPM).

NudopmanuonHoe odecrnedeHne NporpamMmbi.



NudopmarmonHsie  pecypchl:  MapHIpyTHbIE JIMCTBI C  PacHCAHUEM
MEPONPHUATHN;  TaMsITKH  (JIOTHCTHKA, TEXHUKAa  O€30MacHOCTH);,  MaTepuabl
TEMaTUIECKOTO MOJTYJIS.

Kaaposoe o0ecnieuenne nmporpaMmmabl.

[IporpaMMmy peanu3yiOoT MeJarors JJOMOJHUTEIFHOTO 00pa3oBaHUs, HMEIOIIHNC
BhICIIIEE TIPO(ECCUOHATIFHOE WU CpefHee MpodeccHoHanbHOe 00pa3oBaHUe B 00IacTH,
COOTBETCTBYIOIICH npodriro kBaHTyma (JlabopaTopun), 0€3 NMpeabsBICHUS TpeOOBaHUMN
K CTaxy paboTel, MO0 BbIcIIee NPOodEecCHOHATBLHOE O0pa3oBaHWE WM CpeaHee
npodeccuoHanbHoe 00pa3oBaHUe U JOMOJIHHUTEIbHOE MpodeccuoHalbHOe 00pa3oBaHHUe
1o HampasJieHnto «OOpa3oBaHue U IEAArOTMKay, 0€3 MPEIbIBICHHS TPEOOBAHHM K CTAXy
paboTHI.

KAJIEHJAPHBIN YUEEHbBIN IPA®UK

No.m1. Pexum nesrenbHOCTH ITporpamma «TexHoKBaHT»
1 Hauano yueGHoro roga 11 cenTsadps
2 [Tpo10KUTENEHOCTH Y4EOHOTO rojia 34 negenu
3 [Ipo10KUTENTEHOCTD YUEOHOM 5 nHew
HEAeTH
4 [lepnoIMyHOCTh YUEOHBIX 3aHATUN 1 pa3 B HenemO
5 KonnuecTBo yacos 68
6 OkoHuaH#e yueOHOTo rojaa 31 mas 2024
7 [lepuon peanmzanuu 11 centsiopsa 2023 — 31 mas 2024

3aHATHS HE IMPOBOIATCA B ICHL I'OCYIAPCTBCHHBIX IIPA3JTHHUKOB.

BocnurarensHast padora

BocnurarenbHblii KOMIIOHEHT OCYILECTBIIAECTCS MO CIEAYIOIIMM HAalpaBICHHUSIM
OpraHu3alMy BOCIIUTAHUS U COLMATN3alNN 00yYatOIUXCsl:

1) rpak1aHCKO-TIaTPUOTUYECKOE;

2) HPaBCTBEHHOE U JIyXOBHOE BOCIIUTAHME;

3) BociTaHUE MOJOKUTEIIBHOTO OTHOILLICHHS K TPYy U TBOPYECTBY;

4) UHTEJIEKTyalbHOE BOCITUTAHHUE;

5) mpaBOBOE BOCIIMTAHKE U KYJIbTypa O€30MaCHOCTH;

6) BocriuTaHue ceMEHHBIX IEHHOCTEM;

7) bopMupoBaHrEe KOMMYHUKATUBHOM KYJIBTYPHI;

8) Be3omacHOCTh M 3710pOBBIN 00pa3 KUIHH.

Heab — pa3ButHe paHHEW NPOPECCHOHAIBHOW OpHEHTALMH, (OPMUPOBAHUE U
MHTEpeca K pOOOTOTEXHUYECKUM YCTPONUCTBAM U CYIOMOJEIIU3MY.

Hcnonb3yembie  (QopMbl  BOCIHUTATEILHOM pabOThl: TEMaTUYECKUE KBU3HI;
AKCKYPCHUH; UHTEPAKTUBHBIC MEPOIIPUATHS TEXHOMapPKA.

Mertoasl BocuTaTeabHOM paboThl: Oecena, HaOI0IeHUE, YOeKIeHUE.

[Imanupyembli pe3yJbTar:

- TOBBIINICHUE MOTHUBAIMM K HWHXEHEPHOMY TBOPYECTBY U JIMYHOCTHOMY
Pa3BUTHIO;



- chopMUPOBAHHOCTH HACTOMYMBOCTH B TOCTHIKEHUU T1ETIH;
- yMeHue paboTaTh B KOMaH/IE;

- C(i)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOT'O, ITIO3HABATCIIBHOI'O 1 KOMMYHUKATHBHOI'O

IIOTCHOMAJIOB JTNYHOCTH.

KaJsiengapHblii VIAH BOCIUTATEIbHON padoThl

Ne HaszBanue Hanpasnenus ®dopma Cpoxku
n/m MEpPOIPUSITHS, BOCIHUTATEIbHON MIPOBECHUS
COOBITHS paboThl
1. | MucTpyKTax o bezomnacHocTh u B pamkax 01 cenTsabps
TEXHHUKE 3JI0pOBBI 00pa3 KU3HU y4eOHOTO
0€30MacHOCTH  TIpH 3aHSATUS
pabote c
KOMIIbIOTEpaMH,
[IpaBWiIa TOBEICHUS
Ha 3aHATHAX
2. | Jlenb 3HaHUU NuTtennexryaibHOE B pawmkax 01 cenrsiOps
BOCIIHTAHUE. y4eOHOro
Bocnuranue 3aHTHUS
MOJIOKUTETHHOTO
OTHOUICHHSI K TPYY U
TBOPUYECTBY
3. | Henn OKOHYaHUS I'paxxnancko- B pamxax 03 cenTs0ps
Bropoi MHUPOBOU MaTPUOTUYECKOE BHEYYEOHOTO
BOWHBI HPABCTBEHHOE U 3aHSTUS
JTyXOBHOE BOCIIHUTAHUE
4. | lenp conmmapHOCTH [IpaBoBO€E BOCTIUTaHUE B  pamkax 02 ceHTsIOpst
B 06opnoe c U KyJIbTypa y4eOHOro
TEPPOPU3ZMOM 0€301acHOCTH 3aHATHUS
5. | Jlenp mporpamMmucTa WNHTrennexTyaibHOE B pawmkax 13 centsiOps
BOCITUTAHUE BHEY4YEOHOTO
3aHSTUS
6. | Jenn HapOJIHOTO I'paxknancko- B pawmkax 04 HOAODS
€IMHCTBA aTPUOTHYECKOE BHEY4eOHOTO
Bocnuranue cemeitHbIX 3aHATHUS
LIEHHOCTEU
7. | denn HpascTBennoe u B pawmkax 30 HOSIOpst
I'ocynapcTBeHHOTO JlyXOBHO€ BOCIIUTAHHE BHEY4eOHOTO
repba  Poccuiickoi ['paxxnancko- 3aHATHUS
denepanuu aTPUOTHYECKOE
8. | enn IIpaBoBOE BOCTIMTAHUE B pawmkax 30 HOs1Ops
MH(OPMALIMOHHON U KyJIbTypa y4eOHOro
6e30macHOCTH 0€30MacHOCTH. 3aHATHUSA
3nopoBbecOeperatoniee
BOCITUTAHUE
9. | lerp 100poOBOIBIIA Bocnuranue B pamxax 05 nexabps
(BomoHTEpa) B MI0JIO’KUTEIBHOTO BHEY4YEOHOTO
Poccun OTHOIIICHUS K TPYAY U 3aHATHS

TBOPUYECTBY




10| dens Koncturynmu ['paxxnancko- B pawmkax 12 nexalOps
Poccuiickon aTpUOTUYECKOE BHEY4YEOHOTO
Denepanuu 3aHSTUS

Cuncok jiureparypbl

HopmaTuBHBIC TPaBOBBIE AKThI

1. Vka3 Ilpesunenra Poccuiickoit ®enepauum «O HaUMOHAIBHBIX LEISAX
pasButus Poccuiickon ®enepanuu Ha nepuon 10 2030 rogay.

2. Crparerus pa3Butusi Bocnutanusi B Poccuiickoit depepanuu Ha IEPHO 10
2025 rona.

3. Pacniopsikenue [IpaBurenscta «O0 yTBEpKIAECHUU OCHOB rOCY1apCTBEHHOMN
MOJIOAEKHOU MOIUTUKU Poccuiickon @enepanuu Ha nepuon 1o 2025 rogay.

4, ®enepanbHbIi 3akoH 0T 29 aexadpst 2012 r. Ne 273-03 «O06 o6pa3zoBaHuu B
Poccniickon @enepannm».

5. ®denepanbHbIi 3ak0H 0T 29 nexadpst 2010 1. N 436-D3 «O 3amuTe aeteit oT
nH(pOpMaIuu, TPUIUHSIONICH Bpe UX 3JJ0POBBIO U PA3BUTHION.

6. [Ipuka3z MunucrepctBa npocsenieHuss PO ot 27 uronsg 2022 r. N 629 «O6
yrBepxkaeHuu [lopsaka opraHu3alny U OCyHIECTBICHUSI 00pa30BaATENbHOM IESITEIbHOCTH
0 JIONOJIHUTEIBHBIM 0011e00pa30BaTEIbHBIM POTPAMMAM)).

7. [Tpuka3 MuHHCTEPCTBA CBA3U U MAacCOBbIX KOMMYyHUKauid P® ot 16 urons
2014r. N 161 «O6 yTBepxkAeHMM TpeOOBaHMN K  AJMUHUCTPATUBHBIM U
OpraHU3allMOHHBIM MepaM, TEXHHUYECKUM M MPOTrpaMMHO-aNMapaTHbIM CpeIcTBam
3aIllUTHI IeTel OT HH(POPMAILINH, IPUIHHSIONIEH BPE UX 3/I0POBbIO U (UJIN) Pa3BUTHION.

8. YcraB rocyaapCcTBEHHOTO aBTOHOMHOTO YyupexieHus KamumHuHrpaackoit
00JIaCTH JIONOJIHUTENBHOTO oOOpa3zoBaHusd «KamuHUHIPAICKUil OOJACTHOM JETCKO-
FOHOLIECKUM LIEHTP IKOJIOTHH, KPACBEACHUS U TYPU3Ma».

JlJ1f megaroroB 10NMOJHUTEIBHOIO 00pa3oBaHMsA:

1. Bep6a B.C., Unpuyk A.P. Paamonoxanus s Bcex/M.: M3zmatennbcTBo:
Texnocdepa, 2020. |

2. I'epmkoBuy E. Jletsim 06 uckycctse. [{uzaitn. Muoromukuii nu3aitd. J{uzaiin
u skonorusi/M.: UckycerBo XXI Bek, 2020. 104 c.

3. Ky3oBkun B.A., ®unatoB B.B. DOnekrporexHuka u 3yeKTpoHUKa/M.:
N3narenscTBO: FOpaiit, 2019.

4, Miomnep-bpokmann Hosed. MoaymbHbIe cHCTeMbI B rpaduueckoM Ju3aiiHe.
[Tocobue nnsa rpadukoB, tunorpadoB u odopmuTteneil BoicTaBOK/M.: M3narenbcTBO
Cryaun Apremus Jlebenena, 2018. 184 c.

S. Jlexun C. H. Cxemotexnuka 9BM. — BXB-IlerepOypr, 2021.

6. Iletun B., bunskoBckuii A. Ilpaktnueckas sHuukinoneaus ARDUINO. —
Litres, 2022.

7. I[Ton Xoposun, VYunpunn Xwumi. HcekycetBo — cxeMoTexHHKU/M.,
n3gareascTBo BMHOM, 2020.

8. OwmnmnoB C.A. «Ypoku pobotorexuuku. KoucTpykius. JIBrkeHwue.
VYmpasnenue. 3-e uznanuey/ U3narensctBo: JlabopaTopus 3Hanwmii, 2021.

9. ®pomoB A.A. PoOGoToTexHHMKA: NPAKTHUYECKOE BBEACHHE I JETeH U

B3pocibix/M.: U3natenscTBo: JIutPec, 2021.
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10. Xyanr b., PanGepr JI. Arduino nns uzoOperareneit. Kuura: oOyueHue
anekTpoHuke Ha 10 3aHuMartenbHbIX TpoekTax/M.: 2018.
JJist 00y4aromuXcs U poaAnTeIei:

1. PeBuu 10. Onexrponuka mar 3a marom. [paktukym. / U3narensctBo: JIMK-
npecc. - 2021.

HNuTepHeT-pecypesbl:
https://pandia.ru/text/79/363/35248.php

https://blog.igb.ru/additive-technologies-shipbuilding/

OnekTpoHHbId KOHCTPYKTOp bXB-IlerepOypr Jlep3ait — KOHCTpyKTOp Ha 0asze
Arduino.

https://robotrack-rus.ru/?page id=11495&preview=true
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https://blog.iqb.ru/additive-technologies-shipbuilding/
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Kapra xauecTBa npoexra

Ipuio:xkenue Nel

Kpurepuu IHoka3areaun
OLICHUBAaHUA 1 2 3
AKTYaJIbHOCTb [TpoekT BbIOpaH, UCXOIS U3 [IpoekT BbIOpaH HA OCHOBAaHUK | AKTYaJbHOCTH MOJITBEPIKICHA
COOCTBEHHBIX THUIIOTE3 OIIpOCa MJIM MHEHHS SKCIICPTOB SKCIIEPTAaMH U MHCHHUEM
NOTCHIMAIBHBIX MOTPeOUTEICH
Soft Skills [TpoekT MHAUBUAYATbHBIN [IpoekT rpymnmnoBoi, HO He Bce | IIpoeKT rpymmoBoM, KaxIblii
YYaCTHHUKH B PABHOHM CTENCHH | YYaCTHHUK TPYIIIBI paboTasl Hal
paboTayi HaJ| ero peaiu3anuei ero peam3anuei
Hard Skills — [TpoeKT BBIOJHSIICS B OTHOM [TpoeKkT BBIMOTHSIICS B IBYX [TpoeKT BBIOTHSIICS C

yMeHHe paboTaTh ayIUTOPUU JabopaTtopusx MCIIOJIb30BaHUEM
c o0opy1I0BaHHEM BO3MOXHOCTEH 3-X U OoJiee
nabopaTopuil JabopaTopuit
KauecTBo Brictynnenue ¢ npeseHtauueid He | OOydvaromumiicst (wim rpymnmna) OOyuaromuiics (W1iu rpymnmna)
pe3eHTalUN rOTOBO, OOyUaroLuics (UIu CBOOO/IHO BJIaJIeE€T MaTEpUAIOM cBOOO/IHO BiIaJIeeT
YJIEHBI TPYIIIbI/KOMaH/Ibl) HE 1o yueOHoM nmpobieme B MaTepuagaMH MpPe3eHTaUU U
MOJKET OTBETUTH Ha Ipe3eHTAlUM U OTBEYAET Ha OTBEYAET Ha JIOTIOJIHUTEIbHbBIE
JIOTIOJTHUTENIbHBIE BOIIPOCHI, HE JIOTIOJIHUTENIbHBIE BOTIPOCHI BOMPOCHI
BJIAJICET B TOJIHOU MEpe
MaTepraIoM
[IepcriekTrBBI OOyuaromuiics (unu rpynna) He | OOywaromuiics (unu rpynna) | OOyuaromumiics (rpyrna) BUIUT

Pa3BUTHA ITPOCKTA

BUJIUT HEAOPAOOTOK U
MEPCTIEKTUB TS
YCOBEPILIEHCTBOBAHUS CBOETO
POAYKTa

BUJIUT HEJOPAOOTKU CBOETO
MPOJIyKTa, HO HE IIAHUPYET
€ro COBEpIICHCTBOBATH

MEePCIIEKTUBBI Pa3BUTHUS U
TJITAHUPYET TATBHEUIIIYIO
paboTy HaJl MPOEKTOM

MakcuMasibHOE KOJIHYeCTBO 0AJUI0B M0 KAKI0MY KpUuTepuio — 3 6ajiia




