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1.IlosicHuuTENLHAA 3aIIUCKA

1.1.HopmaTHUBHO-IPAaBOBbIE OCHOBBI Pa3padOTKH MPOIrpaMMbl

Hacrosimass nomonmuuTensHast o0meoOpa3oBaTenbHas oOIIepa3BUBAlOIIas IMporpamma
«[IpompblnieHHast poOOTOTEXHUKAY (Aaliee - MporpaMma) pa3padoTaHa ¢ y4eTOM:

« ®enepanbHoro 3akoHa ot 29.12.12 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

« ®enepanbHoro 3akoHa oT 31.07.2020 Ne 304-®3 «O BHeceHMHM U3MEHEHUU B
®denepanpHbliii 3aKk0H «O0 o6pazoBanuu B Poccuiickoit deneparun» mo BOIpocaM BOCITUTaHUS
00y4aroIuXxCcs»;

« [Tpuxa3za MunucrepcrBa npocsemienus: Poccuiickoit @enepanuu ot 27 urons 2022 r. Ne
629 «llopsgok opraHuzauMM M OCYLIECTBJIEHHS 0Opa30oBaTENIbHOM  JEATEJBHOCTH  I10
JOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam»;

- [Ipukaza MunucrepctBa npocseuienuss Poccuiickoit @enepaunn ot 03.09.2019 Ne 467
"O6 yrBepxkaenuu lleneBoil Monaenu pa3BUTUS PETHOHAIBHBIX CHCTEM JOMOJIHUTEIHLHOTO
oOpa3oBanHus nereit'”;

« [loctanoBieHuss [7aBHOTO TOCYIapCTBEHHOIO CaHUTApHOTO Bpada Pocculickon
Oenepatu o 28.09.2020 Ne 28 "OO6 yrBepxkaeHuu canutapubeix mpasun CII 2.4. 364820
"CaHUTapHO-YUAEMUOJIOTHYECKHE TpeOOBaHMsI K OpraHu3aldsM BOCHHUTAHUS W OOy4YeHUS,
OTJIbIXa W 03JIOPOBJICHUS IETEH U MOJIOACKH "

« [TocranoBnenue mpasutenscrBa S0 Ne 527-n 17.07.2018 (B penakuuu nMocTaHOBICHUS
[IpaButensctBa obmactu ot 15.04.2022 1. Ne 285-m) Konnenuus mnepcoHUPHUIMPOBAHHOTO
JIONIOJTHUTEIBHOTO 00pa3oBaHus Aereil B SpocnaBckoit obnacTy;

- [Ipuka3a penapramentra oOpazoBanus 1O or 21.12.2022 Ne 01-05/1228 «O06
YTBEP)KACHUM TPOTrpaMMbl  HEPCOHUPHUIMPOBAHHOTO (PUHAHCUPOBAHUS  JOMOJHUTEIBHOIO
o0Opa3oBaHHUs IeTeil»;

«YcraBa TroCyIapCTBEHHOIO MPO(EeCcCHOHANBHOTO  00pa30BaTENbHOTO  YUPEXKICHHS
SApocnasckoii o6actu SApocaaBcKoro rpaoCTPOUTENILHOTO KOJIJIEIKA;

« [Tonosxenus o peanu3zany JOMOJIHUTENBHBIX 001Ie00pa3oBaTenbHbIX Iporpamm B [TIOY
S0 SpocnaBckoM rpafoCTPOUTEIBHOM KOJUIEIKE;

- PaGoueit mporpaMMbl BocMTaHus A€TCKOro TexHomnapka «Kanrtopuym» Ha 2023-2024

Y4EeOHBIN TO/I.
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1.2. HanpaBJieHHOCTb POrpaMMbI
JlonoyHUTENbHAS o0mieoOpa3zoBarenbHast oOuiepa3BuBaroias nporpamma

«[IpombIniuieHHast pOOOTOTEXHHUKA» OTHOCUTCS K IPOTpaMMaM TEXHHUECKOW HAIPaBICHHOCTH.

1.3. Hean u 3axa4u o0pa3oBaTeibHOI MPOrpaMMbl
Heabp — popmupoBaHne KOMNETEHIMI B 00JIACTU NMPOMBIIUICHHON POOOTOTEXHUKU U
03HAKOMJICHHE C WH)KEHEPHO-TEXHUYECKUMHU M HH(OPMAITMOHHBIMU HHHOBAIIUSIMH.
3apaun
Ooyuaromue:
« (dopmupoBatb yMeHue pabotath ¢ uH(pOpMaLKEH, MOJb30BATbCI TEXHUYECKOU
JIUTEPATypOii;
o O0y4dTh OCHOBaM W TPHUHIUIIAMH TPOCKTHPOBAHUS W  KOHCTPYHPOBAHUS
POOOTOTEXHUUECKUX YCTPOMICTB;
o 00yuuTh (YHKIIMOHATHHBIM BO3MOXKHOCTSM M METOJaM MPUMEHEHUs JeTalied, y3JI0B,
MH(OPMAILIMOHHBIX CUCTEM M YCTPOMCTB poOOTOB, MPOBECTU UX CPABHEHHUE;
o TIO3HAKOMHUTH CO  cIlocO0aMM  NPUMEHEHMsI  aJrOPUTMOB  IPOrpaMMHUpPOBAHUS
IPOMBIIIJICHHBIX POOOTOB;
¢ CHCTEMaTHU3UPOBATh 3HAHUS B 00JACTU MPOMBIIIJICHHONH POOOTOTEXHUKH;
+ TIO3HAKOMHTH C MPOCKTHOM, UCCIIE0BATENbCKOM, HAYYHOU JeSTeIbHOCTIMH,
« Hay4YHTh HCIIOJH30BaTh MUKPOKOHTpoJuIep Raspberry Pl;
¢ ITO3HAKOMHUTH C OCHOBAMH JIOTUKH MAIIMHHOTO O0yUYEHHUSI.
PasBuBarompue:
« CIocoOcTBOBaTh (HOPMUPOBAHHIO MHTEpEca K TEXHHYECKUM HayKaM M, B YaCTHOCTH, K
IIPOMBIIIJIEHHON POOOTOTEXHUKE;
o CIHOCOOCTBOBAaTh pA3BUTHIO Yy OOydarolIUMXCsl TMaMATH, BHUMAaHHS, JIOTUYECKOTO,
IPOCTPAHCTBEHHOI'O ¥ AaHAIUTUYECKOTO MBIIUICHUS,
¢ CIIOCOOCTBOBaTh PAa3BUTHIO KPUTHYECKOTO MBIIUIICHHUS, KPEaTHBHBIX CIOCOOHOCTEH U
KOMMYHHKATHBHBIX HAaBBIKOB,
¢ CHOCOOCTBOBAThH PA3BUTHUIO HABBIKOB MCCIIEA0BATEIHCKON U POEKTHOM 1EATENbHOCTH;
+ CIOCOOCTBOBATH (POPMHUPOBAHUIO CIOCOOHOCTH pPEIIATh MPOOIEMBI M aKTyallbHbIE 3a]jaui
B OIpeJIEJIEHHbIE CPOKH MTPH Pa3pabOTKe HHKEHEPHO-TEXHUUECKUX YCTPOICTB;
¢ CHOCOOCTBOBAaTh CTHUMYJIMPOBAaHUIO II03HABATEILHOM W TBOPYECKOW AaKTUBHOCTHU
oOydaroluxcsi MOCPEICTBOM BKJIIOUEHHS MX B pa3IUYHbIE BUABl COPEBHOBATEIbHOW U

KOHKprHOﬁ JACATCIIbHOCTH.
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BocnurareabHble:

o croco0cTBOBaTh (HOPMUPOBAHHIO BOJIEBBIX KA4YeCTB.: YCHIYMBOCTH, HACTOWYMBOCTH,
TepIEeHUs, CAMOKOHTPOJIS;

« CIocoOcTBOBaTH (HOPMHUPOBAHUIO KOMMYHUKATUBHON KYIBTYpPHI,

« TI03HAKOMHUTH C METOJIaMH ONTUMHU3AIMU PaOOThHI B KOMAH/IC,

e CO3IIaTh YCJIOBHS JIJIsl PACIIMPEHUS KPYro30pa;

¢ CIIOCOOCTBOBATh BOCHMTAHUIO YBAKECHUS K HHTEIUIEKTYaJIbHOMY U (PU3UUYECKOMY TPYIY;

. MOTI/IBI/IpOBaTL Ha CO3JaHHUC HOBBIX, HHHOBAaIITMOHHBIX pO6OTOTCXHI/I‘-I€CKI/IX yCTpOfICTB nu
MEXaHU3MOB;

e BbBIIBJIITH U NOBBINIATH TOTOBHOCTL K Y44CTUIO B COPEBHOBAHUAX PA3HOT'O YPOBHHI.

1.4. AKTyaJIbHOCTb, HOBU3HA U 3HAYMMOCTH IPOrpaMMbI

HpOMBIHIJ'ICHHaH pO6OTOTeXHI/IKa — OTO HMHXKXCHCpHAasd AJHUCHUIIIHNHA, HOCBSIHIéHHaSI
CO3JIaHUIO M U3YYEHHIO pOOOTOB JIJIsl aBTOMATU3AIIMH ITPOU3BOICTBEHHBIX MPOIIECCOB.

Bcé Gonbpiie HaONrOMAETCS POCT 3aBHCUMOCTH JKM3HU COBPEMEHHOIO 4YEJIOBEKa OT
JOCTH)KCHUN HAayYHO-TEXHUYECKOro mporpecca. BocTpeOoBaHHOCTh HMHKEHEPHO-TEXHUYECKUX
KaJpOB CTAHOBHUTCS KaK HHUKOTJAa AaKTyaJbHOW MpoOJeMOH COBpEeMEHHOro olmiecTBa U
rocymapcTa. B CBS3M ¢ OTUM MNPEANPHHUMAIOTCS PA3JIMYHBIC TIONBITKH BHEIPCHHS
NPUHIUIHAIBHO HOBBIX IOJXOJOB K OpraHu3alid 0o0pa3oBaTelIbHOrO mpolrecca H
BOCITPOM3BOJICTBY MHXKEHEPHBIX KajpoB. OT oOpa3oBaTenbHOTO Mpoliecca TpeOyeTcs, ¢ OIHON
CTOpPOHBI, (HOPMUPOBAHUE TUYHOCTHBIX KOMITIETCHIIMI O0YYaIOIINUXCs: KPUTHUECKOE MBIIIUICHHE,
KOMMYHHKa0€IbHOCTh, YMEHHE paboTaTh B KOMaH/€, KpEaTUBHOCTb U T. JI.; C IPYroil CTOPOHBI,
(dopmupoBaHue 6a30BbIX TEXHUUECKUX, MHKEHEPHBIX 3HAHUN U YMEHM, HaBBIKOB. BoJIbIIMHCTBO
CIocOOOB  OpraHM3alMy 00pa30BaTENbHOIO Tpolecca, (OPMUPYIOLIETO JIMYHOCTHBIE U
MCTAIIPEAMCTHBIC KOMIICTCHIWMHW, OCHOBBIBAIOTCA Ha ACATCIIBHOCTHOM IHOAXOAC KW IMPOCKTHBIX
METO/AX.

Jlns peanu3alMy  BBIMIECKA3aHHOIO B CETH JIETCKUX TexHomapkoB «KBaHTOpHym»
MPUMCHACTCA IMPUHIUIINAIIBHO HOBBIN moaxon, OCHOBI)IB&IOHII/II\/'ICSI Ha KOMIIJICKCHOM PCHICHUMH,
BKITIOYAIOMIEM  CIEIHATM3UPOBAHHOE  O00OpyNOBaHME ¥ METOMUKY  OOydeHus, 10
MHHOBAIMOHHOMY Pa3BUTHIO CHCTEMBI JOMOJIHUTEIBHOTO 00Opa3oBaHUs JETEH ¢ aKIEHTOM Ha
COBPEMEHHBIE 3aJ]auil PA3BUTHUS TEXHHUKH.

PazpaGorannas mporpamMMa B KOMIUIEKCE C OOOpYIOBaHHMEM IOCIEIHETO TOKOJICHUS

MO3BOJIUT IPEBPATUTH KAXK]I0€ 3aHITHE B YBJIEKATEIbHBIN Mpoliecc 00yueHusl.
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CdopmupoBanHblii HHTEpec oOydaromuxcs B chepe poOOTHU3ALUK MPOMBIIUIEHHOCTH,
3HaHUS M HaBBIKW, IIPEAJaraeéMble MporpaMMoi, CTAHOBSITCS UHCTPYMEHTOM JUIsI CAMOPa3BUTHS
JUYHOCTH, TOTOBHOCTM K HCCJIENOBATEIbCKOW M HM300pETaTelNbCKOM  JESITEIbHOCTH,
¢dopmupoBaHUsl CIIOCOOOB HECTAHAAPTHOTO MBIIICHUS W TPHUHATUS DPEHICHUH B YCIOBHSX

HEOIMPCACIICHHOCTH.

1.5 OTamuuTe/bHBIE 0COOEHHOCTH 00pa30BaTEJIbLHOH IPOrPAMMBI
K oTnuunTenbHBIM 0COOEHHOCTSIM HACTOSIIEH MPOrpaMMBbl OTHOCSTCS KeHCoBast CUCTEMa
00y4YeHMsI U IPOEKTHAs AEATEIbHOCTh 00yUaroIerocs.
Psin onpenieneHHbIX KeCOB OPUEHTUPOBAH Ha MOJy4eHHe 0a30BbIX KOMIIETEHIIMH B cepe

IPOMBIIIJIEHHONH POOOTOTEXHUKHU.

1.6 KaTeropusi o0yuyarommxcst
JanHas oOpa3oBaTesbHas nporpamma paspadoraHa Uit paboTsl ¢ 00yJaroumMucs ot 12
1o 18 ner (5-11 xnaccsr). [IporpaMma opreHTHpOBaHA HA MOTHBUPOBAHHBIX JETEH, OCBOMBIIINX
BBOJIHBII MOy b porpammbl «IIpombInieHHast pOOOTOTEXHUKAY.

[Tporpamma He ajanTupoBaHa ajs odyyaromuxces ¢ OB3.

1.7 Yci10BUSI M CPOKH peajiM3anuu 00pa3oBaTeibHON NMPOrpaMMbl

Hanonusemocts rpynnsl He MeHee § 1 He Oosiee 20 yenoBek.

®opma oO0y4yeHHS — OYHAs, OYHO-3a0YHAs C MCIOJIB30BAHUEM TUCTAHIIMOHHBIX
texnonoruii, UKT.

Pexxum 3anstuit. [Ipu ounoit popme oObyuenus: 1 pa3 B Hepemo 1o 2 akaJeMUUYECKHX Jaca
(mo 30-45 muHYT B 3aBUCUMOCTH OT (OpPMBI OOydYeHHs W BHIA 3aHATHI) ¢ 10-MHHYTHBIM
nepepbIBoM. [Ipy UCTIONB30BaHUM JMCTAHIIMOHHBIX TEXHOJOTHHA 3aHATHs mo 2-3 yaca (mo 30
MHUHYT) Ha IJIaTGOpMax B BUJI€ OHJIAHH-KOH(EPEHIINH WU NTepeyHs 3aJaHuil B MHTEPHET-TPYIIIIE.
[Tpyu ncnonb30BaHUU OYHO-320YHON (OopMBI OOyUeHHMsI HE MEHee TpPeTH o0beMa ayIUTOPHBIX
YacoB JOJDKHO OBITh PEajM30BaHO B OYHOW (hopMe, OCTambHBIE - 3a0YHO M C NPHUMEHEHHEM
JVICTAHITHOHHBIX TEXHOJIOTHIA.

O0bem y4ueOHOI Harpy3ku B roj — /2 yaca, B HeAento — 2 4aca. [IpogomKkuTenbHOCTh
yuebHoro roga — 36 — 40 Hezenb.

3anstust mpoBojsaTcs B kabunere IlpompoGo-kBaHTyma, 00OpPYJOBaHHOM COTJIACHO
CaHUTAPHO-AMTUIEMUOJIOTHYECKUM TPEOOBAHUSIM.

®dopma 3aHATHI - TPYNIIOBas, 10 MOArPYIIaM, B apax.
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<D0pMa aTTeCTalluy — IIPpOMEKYTOYHAA, C IPUMCHCHHUEM PA3JIMYHBIX BUJA0OB KOHTPOJIA.

1.8 IlpumepHbIii KaeHIapHBIIl y4eOHbII rpaduk

I'paduk Gpopmupyercs mocie yrBepKACHUS PaCIIHCAHHUS.

1.9. Ilnanupyemble pe3yJbTaThl U CIIOCOOBI ONpe/aeJIeHUs] Pe3yJIbTATHBHOCTH
o0pa3oBaTeIbHOIO Mpouecca
IInanupyemble pe3yabTaThI:

o BIQJICHHE HaBbIKAMH HAa4yaJIbHOTO O(QQualiH-TpOrpaMMUPOBAaHUS MaHUNYJISATOpa C
UCIIOJIb30BAaHUEM CIEIUAIU3UPOBAHHBIX Cpell U OMOIMOTEK, B TOM 4YHCJIE BHICOKOYPOBHEBBIX
A3BIKOB;

¢ 3HAHME OCHOBHBIX IPUHIIUIIOB, METOI0B U HHCTPYMEHTOB aBTOMATU3AlINH;

o 3HAHHWE METOJIOB U MPaBUJI COOPKH, PEryIIMPOBKHA U HACTPOUKH PA3IMYHBIX AJIEKTPOHHBIX
YCTPOMCTB, MPOMBIIIJIEHHOTO MaHUITYJIATOPA;

o BHaJeHue npuémamu paboThl ¢ 00OPYIOBAHUEM U MHCTPYMEHTAMU, UCIOIB3YEMbIMU B
00J1aCTH IEKTPOHUKU U pOOOTOTEXHUKHU;

« BIQJICHHE HAaBBIKAMU PA0OTHI C Pa3IMYHBIMU OINCPAIIMOHHBIMU CHCTEMaMH, B T.4. Linux
(Raspberry PI);

e BIIQJICHHE HaBBIKAMH PaOOTHl C PA3NUYHBIMU S3bIKAMHU MPOTPAMMHUPOBAHUS, BKIHOYAS
rpaduyeckumuy,

e YMEHHE NMPOEKTUPOBATh U MPOU3BOAUTH paboune OpraHbl U OCHACTKHU MPOMBIIUIEHHBIX
MaHMITYJISATOPOB C MHTEpdericaMu MOJKIIOYEHUs K CUCTEME YIIPaBJICHUS;

e YMEHHE UCMOJIb30BaTh LIU(PPOBBIE MOPTHI BBOIA/BBIBOJIA IPOMBIIIIEHHOTO MaHUITYJIATOpa
B yueOHOM Kelice;

e YMEHHE HCIOJIb30BaTh MPOMBIIIIEHHBIN MAaHUITYJISITOP B paMKax y4eOHOTro Kelica;

¢ YMEHHE I0JIb30BATHCA MyJIBTOM YIPABIEHUS IPOMBIIUIEHHOIO MaHUITYJISITOPA;

« BJIaJICHHE HaBBIKAMU HMCIIOJIb30BaHMs IPOrPaMMHOTO Nepu(epuitHoro 060pynoBaHus;

o IOJArOTOBKA U IPOBEJCHHE NMPE3EHTAMH U 3allluTa MPOEKTHOU paboThI;

o yMeHHe paboTaTh B KOMaH/IE;

o TOTOBHOCTB K YUaCTHIO B COPEBHOBAHMSIX;

« 3HaHHE 0COOEHHOCTEH HanHOTHqCCKOﬁ, Fpa)KﬂaHCKOﬁ IIO3UIIMH B )KU3HHU.

Cnoco0bl 0TCJ/Ie:KMBAHUSI Pe3yJILTATOB OCBOCHHSI IPOrpaMMbl YHAIIUMUCS |

e IIPOMCXKYTOYHAA AaTTCCTAllHA 10 OKOHYAHHUIO MOIYJISA;
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e KOHTPOJIBHBIC 3a/laHUSA 110 OKOHYAHUIO TEMEI,

o IeJaroruyeckoe HaOJIOJECHHUE B XOI€ 3aHATHH;

e KOMAaHJHBIC 3a4YCThI;

e 3alluTa IMMPOCKTOB,

e Y4aCTHC B COPCBHOBAHUAX PA3JIMYHOTIO YPOBHA.
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2. YuyeOHO-TeMATH4YeCKHUii IiIaH nporpaMmmbl «[IpoMbliieHHAsE POOOTOTEXHHKA»

Ne | Pa3nes u TeMbl KoanuecTBo 4acoB ®opma
Teopus IIpakTHKa Bcero KOHTPOJIA

1 BBonHoe 3anaTHE 1 1 2 Omnpoc

2 OcHOBBI 4 10 14 KoHnTtpoisbHOE
IIPOrpaMMHUPOBAHHUS 3a/1aHue

3 [lepenoBeie 4 2 6 Omnpoc
TEXHOJIOTUU B
pPOOOTOTEXHUKE

4 Pazpabotka u 2 10 12 [Ipesenramus
IPOrpaMMHUpPOBAaHUE pa3paboTku
YCTPOMCTB ¢
IpUMEHEHHE
IepeIOBbIX
TEXHOJIOTHI

5 [IpoMblIeHHBII 4 8 12 KontponbHoe
Manunyiastop KUKA 3a/1aHue

6 OCHOBBI TPOEKTHOHU H 4 2 6 KonTponsHoe
HCCIIEI0BATEIBCKON 3a/laHue
JESATEIBHOCTH

7 Pabota Hax nmpoekToM 2 14 16 KonTpoasHoe

3a/laHue
8 HTtoroselii 010K - 4 4 3ammra
IIPOEKTOB

Hroro 21 51 72
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3. Conep:xkanue o0pa3oBaTebHON MPOrpaMMbl
Tema 1. BBoanoe 3ansTue
Teopus
. IlpaBuna rexuuku 6e3omacHoctu B [IpoMpoOo-KBaHTYME;
o O3HakoMIIEHHE C KypCOM O0y4YEeHHUS.
IpakTnka
o IloBTOpenue mpoiiieHHOro MaTepuana. AKTyaau3alus 3HaHU|i MPOIUIOro roja 00ydeHus;

o 3HAKOMCTBO OOYYaIOIIUXCS.

Tema 2. OCHOBBI IPOrPAMMHUPOBAHUS

Teopus

o OcHoBbI IporpaMMupoBaHus. SI3biku nporpaMmupoBanus. MIx 0cOOEHHOCTH, CXOACTBA U
pas3nnuus;

« IlpocThie THIIBI JAaHHBIX (YUCIIOBBIC, JIOTHYECKHE U IP.);

. Ilepemennsie. Apudmernueckue onepatopsl. Beipaxkenus. OnepaTop nNprcBanBaHus;

« OmepaTopsl MHKpEMEHTA U ICKPEMCHTA;

o Bunel THMOBBIX aNTOPUTMHUYECKUX KOHCTPYKIUH U yIpaBlIeHUS poOOTaMH, Chepsl
NPUMEHCHUSI.

IIpakTuka

. Pabora B cpene nporpammupoBanus «Visual Studioy, «Pythony, Arduino IDE;

« Pemenne TUIIOBBIX 3a1a4 IPU MOMOIIM PA3JIIMYHBIX CPEJ IPOrPAMMHUPOBAHMS.

Tema 3. IlepenoBblie TEXHOJIOTHH B POOOTOTEXHUKE
Teopus
o AKTyanbpHblE HaIlpaBJIEHUs Pa3BUTHUS POOOTOTEXHHMKH, KPYIHBIE CJIEThl U BBICTABKH,
MOCBALIEHHBIE BEICOKOTEXHOJIOTHYHBIM pa3paboTkam. [lepeioBbie KOMITAaHUH U TPOEKTHI,
3aHHUMaloIKecs pa3paboTKON U COBEPIIEHCTBOBAaHHUEM POOOTOB;
o Ilocnennue MOCTHXEHHUS MUPOBOU U OTE€UECTBEHHOM POOOTOTEXHUKHU;
« IlepenoBble u ycTapeBIIue TEXHOJIOTUH, IPUMEHSIEMbIE B POOOTOTEXHHUKE.
IpakTuka

. FCHCpaLII/ISI uaeu u O6CY)K,I[CHI/IC BO3MOXKHOCTEH UX pcain3anuu.

Tema 4. PazpaboTka M nporpaMMHpOBaHHE YCTPOHCTB ¢ IPHMMEHEHHE IepeaoBbIX

TEeXHOJOTHil
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Teopus

o Cnocobbl BHenpeHus: UHGOPMAIMOHHBIX M WH)XEHEPHBIX IMEpPEJOBBIX TEXHOJIOTUH B
MPOMBINIICHHYIO POOOTOTEXHHUKY.

IIpakTuka

« Keiic «MetaPo6o1». Pa3paboTka koHI1enTa pobora, ¢ MpUMEHEHHEM paHee U3yuYEeHHOTO

MaTCpPHaJIOB.

Tema S. IIpombinienusiii MmanunyJasarop KUKA
Teopus
o Cucrembl KOOpPIMHAT BpalICHUS 3BEHBEB;
o Cucremsl ynpaBieHUs:
o Pexum aBTOMaTHueCcKOl U py4yHOIl paboTHI;
o IIporpamMmmupyeMblii U ONIEPATOPCKUN PEKUMBI;
« Ocob6ennoctu padotsl ManumnynsiTopa KUKA,;
o AjanTupoBaHHBIN S3BIK IPOrpaMMHUpOBaHus Ha 06aze JAVA.
IIpakTuka
« IlooceBoe ynpaBieHHe 3BEHbIMU MaHUITYJISITOPA C TOMOLIbIO KOHTPOJLIEPA;
. Hamncanue mnporpamm yImpaBleHHS MaHUNYISTOPOM C MCIOJIb30BaHUEM 0a30BbIX
UHCTPYMEHTOB:
o BakyyMHas npucocka;

o Marnaur;

o Ilepo;
o Ope3a;
o 3axsar;

Tema 6. OCHOBBI IPOEKTHOI U MCCIEA0BATEIbCKON 1EATEIbHOCTH
Teopus

o IlpaBuna onpeneneHust U MOCTAHOBKH MPOOJIEMbI IIPOEKTA,;

o OCHOBBI CTaTUCTHKHU U aHATTUTHKHY,;

o DKOHOMHMKA MTPOEKTUPOBAHUSA U CO3JJaHUSI POOOTH3UPOBAHHBIX CUCTEM;
« Metoauka oTOOpa CreHEpUPOBAHHBIX HJIEH.

IIpakTuka

o 3aganue Ha cOOp U aHAIM3 CTATUCTUYECKON MH(pOpMaIuy;

. BBI60p MaTCpruajIOB U KOMINICKTYIOIIUX IO COOTHOICHUTO I_[eHa/Ka‘-ICCTBO.
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Tema 7. PaGoTa HaJ nNpoeKTOM
Teopus
o Opranuzanus u MIaHUPOBAHUE MPOEKTHOU NEATEILHOCTH.
IpakTnka
« Komannoob6pazoBanue;
o T'enepauus u oTOOp MAEH MO CO3MAHUIO ABTOHOMHOM pOOOTU3UPOBAHHON CUCTEMBI,
o IIpoexTupoBaHue U CO3jaHNE ABTOHOMHOW POOOTH3MPOBAHHOM CUCTEMBI C IPUMEHEHUEM
HOJyYEHHBIX 3HAHUI;

« OdopmieHnue mpoeKTHOMN TOKyMEHTALUH.

Tema 8. UToroBnlii 0J10k

Teopus

« IloaBeneHue UTOroB pabOTHI.

IIpakTuka

o 3ammMra UTOTOBBIX MPOEKTOB;

« IlpoBencHue aHanm3a pabOTHI M 3aIIUTHI TPOCKTOB;

o Camopednekcusi: CpaBHUTEIbHBIM aHaIN3 JHYHBIX JOCTHXKEHHH OO0y4arommxcs IO

pe3yiibTaTaM OCBOCHU: MPOrpaMMbl IPOULJIOIrO U TEKYIIECTO y‘le6HBIX I'oJ0B.
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4.0pranu3anoHHO-TIearorn4yecKkme ycjaoBusi
4.1. MeToan4eckoe odecriedyeHue MporpaMmabl.

Ocobennocmu opzanuzayuu 00pa3zoeamenbHo20 npoyecca:

O4HO C UCTIOJIb30BaHUEM 3JIEKTPOHHOTO O0YYEHHUS U JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TexHojoruil. OOpa3oBaTenbHas MPOrpaMMa COACPKHUT TEOPETHUUECKYI0 U MPAKTHYECKYIO
MOJIFOTOBKY, OOJIbIIIee KOJMYECTBO BPEMEHHU yEseTCs BHIpAOOTKE MPAKTUUECKUX HABBIKOB.

Memoowt 06yuenus u gocnumanu:

Memoovl o06yuenus: OCHOBHBIM METOJOM OpraHM3alUU y4eOHOW MEesATETBbHOCTH II0
nmporpamMme SIBJISIETCS MeToJ, KekcoB. Keiic — omucanue mpoOiIeMHOM CUTyalMu MOHSATHON W
OM3KOM 00ydYaroIUMCs, pEIIeHHE KOTOpOd TpedyeT BCECTOPOHHETO W3YYEeHHMs], MOHCKa
JOTIOJTHUTEIHHON HH(OPMAIIMK U MOJICTTMPOBAHUS CUTYallMu M 00BEKTa, C BRIOOPOM Hambosee
noaxoxsamero. Kelic-MeTon Mo3BOJSET MOATOTOBUTH AETEH K PEIICHHIO MPAKTHYECKUX 3a/1ad
coBpeMeHHOTro obmecTBa. Keiic ucmonb3yer norpykeHue B mpodiemMy Kak crnocod OCO3HaHUS
AKTUBHOT'O Y4acTHUsl B CUTYyallMU: Y Keica ecTh TJIaBHBIM Iepoid, Ha MECTO KOTOPOTO CTaBUT ceOst
KOMaH/a U pelaeT npodieMy OT ero Juua. AKIEHT Mpu OOyYeHHH JIeNaeTcsl He Ha OBJaJICHUE
TOTOBBIM 3HAaHHWEM, a Ha ero BbIpa0doTKy. Kelic-MeTon TO3BOISIET COBEPIICHCTBOBATH
YHUBEpCAJIbHbIE HAaBBIKU (SOft-kKoMIeTeHIMN), KOTOPhIE OKa3bIBAIOTCS KpaiiHEe HEOOXOJWMBI B
peaibHOM paboueM mporecce. TakKe UCHOIB3YIOTCS APYrue METOAbl OOY4YEHHS: CIOBECHBI,
HATJSAHBIA,  TPAKTHYECKUW,  OOBSCHUTENbHO-WUTIOCTPATUBHBIN,  YaCTUYHO-TIOMCKOBBIA,
UCCJIEI0BATEIbCKUN, TPOOIEMHBIN, JUCKYCCUOHHBIN U MPOEKTHBIM.

Memoowr 6ocnumanus: CTUMYIMpPOBaHHE, MOTHBAIMs, YO€XJEHHE, OTBETCTBEHHOE
HOpYyYeHue.

Dopmbl opeanuzayuu 00pa3zoeamenbHo20 npoyecca:

o I'pynnosas;
o Ilapnas;
o UMnpuBunyanpHas;

Dopmbl opeanuzayuu y4eoHo20 3aHAMUA:

[IpakTueckoe W KOMOWHHUPOBAHHOE 3aHATUS, JabOpaTOPHO-TIPAKTUYECKas padoTa,
MO3rOBOH IITYpM, HAOIIO€HHE, TPE/ICTaBICHNE, COPEBHOBAHHE, YIKCIIEPUMEHT.

Ileoazozuueckue mexnonozuu:

[Tpu OpTraHu3aIuu o0ydeHus UCIIONB3YETCS muddepeHIPOBaHHBIH,
WHIWBUAYAIGHBIA TOAX0A. Ha  3aHATHSAX  HCHONB3YIOTCS — CIEAYIONIUME  IeJaroruveckue

TEXHOJIOTHH: KEHC-TEXHOJIOTHS, MEXIUCIUIUIMHAPHOTO O00y4eHHUs], MPOOJIEeMHOro OOydeHHs,
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pa3BUTHUSA KPUTHYECKOTO MBIIUIEHNUS, 3I0poBbecOeperaroIas, nH(pOPMaLMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTUH U JIEKTPOHHBIE CPECTBA O0yUEHUS, UTPOBAS.

Kpome TpaauiimoHHbIX METOA0B UCIOIb3YHOTCS 3BPUCTUUECKUNA METO/; CAMOCTOSTENbHAS
paboTa; AMamor U JUCKyccUs, MpueMbl nuddepeHupoBaHHOTO 00yueHus, 00eCreUnBarOIINe
oOydeHure Kaxa0ro o0y4aromerocsi Ha ypoBHE €ro BO3MOKHOCTEH U CIOCOOHOCTEH.

Juoakmuueckue mamepuaol:

Kelicbl u TeMbl Ha ocHOBE TynKuTa «IIpoMpo0OO-KBaHTYM).

Ouyenka o0pazoeamenvHplX pe3yibmMamos NO UMO2AM O0CB0CHUA NPOPAMMbL
npoeooumca 6 ¢hopme npomexcymounou ammecmayuu. OcHOBHas Qopma arrecTanuul -
Mpe3eHTAIUS IPOSKTOB 00YYAIOIIUXCS U JIP.

OrneHka pe3yabTaToB IPOEKTHOM AESITEIbHOCTU POU3BOIUTCS 110 TPEM YPOBHSIM:

e  «BBICOKMI». TPOEKT HOCUJ TBOPYECKUM, CAMOCTOSITEIBHBIA XapaKTE€p M BBIIOJIHEH
MOJIHOCTBIO B INIAHUPYEMBIE CPOKH;

e «CpenHui»: 00ydJaromMiics BBIMOJIHHII OCHOBHBIC IIENIM MPOEKTa, HO B MPOEKTE HUMEIOT
MECTO HEeAOPaOOTKH WIIM OTKJIOHEHUS 10 CPOKAM;

e «HU3KHUI»: IPOEKT HE 3aKOHYEH, OOJIBIINHCTBO LIeJIel HE JOCTUTHYTHI.

Bo3MoKHBIE IPOEKTHI:

. [IpeseHTanmst mo uToraMm Keiica yriayOJEHHOTO MOAYJsS, MpEICTaBiIeHHas Ha 0OO0IIeM
CEeMUHape.

*  Posuk, CHATBIN C PE3KOW CMEHOM IIJIaHOB.

*  UMsrorosneHHslil kopmyc podoTa Ha 3D npuHTeEpe.

*  Mogens NpOMBIIUIEHHOT0 pOoO0Ta, MPE3EHTAIMS CBOETO MPOEKTA.

Ornenka 00pazoBaTENbHBIX PE3YyIbTaTOB PA3BUBAIOIIETO MOAYJS MPOBOAMUTCS B (hopmax
KOHTPOJIBHOTO 3a/1aHUs, ONpPOCa, y4acTUsl B COPEBHOBAHUAX, TYPHHMpaX, KOHKypcCax, 3allUThI
npoekta. Pe3ynbTarhl pa3BuBaomiero OJoKa paccMaTpUBAIOTCSI KAaK WHTETPUPOBAaHHBIE B
METanpeMETHbIE U JMYHOCTHBIE KOMIIETCHIIUH OOYYaromuxcs. 3aJaHusl MpeaycMaTpHBAIOT
KPUTEPUU OLEHKU, KOTOpPbIE BBICTABISAIOTCS MO UTOraM MyOJMYHOTO MpeAcTaBiIeHHUS paboThI
(ITpunoxenue 1).

Monumopune obpazosamenvhbix pe3yibmamos

Llens MOHUTOpPUHTA 00pa30BaTEIbHBIX PE3YIBTATOB — COOp CBECHMI 00 ATanax u ypoBHe
JOCTHOKEHUS 00YJaIOLIMMHUCS PE3YJIbTaTOB OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbl.

[IpenMeT MOHUTOpPUHTA — pe3yNbTaThl OOYYAIOMIMXCS Ha Pa3HbIX ATalax OCBOCHUS

IIPOrpaMMBI.
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Cucrema OTCII@KHMBAHUSA, KOHTPOJIS M OLEHKH pe3yabTaTOB OOydYeHHUs IO JaHHOU
IIPOrpaMMe UMEET TPU OCHOBHBIX KPUTEPHSL:

1. HapexHocTh 3HaHUN U YMEHUH — [IPEAIIONIAraeT yCBOCHUE TEPMUHOJIOIMH, CIIOCOO0B U
TUIIOBBIX pelIeHuH B chepe KBaHTyMa.

2. CdopMHPOBAHHOCTb JTMYHOCTHBIX KA4ECTB — ONPENENSIETCs KAK COBOKYITHOCTh
LICHHOCTHBIX OPHEHTALMH B cepe KBaHTyMa, OTHOILEHHS K BBIOPAaHHOI 1S TeIbHOCTH,
NOHUMAaHHMA €€ 3HAYUMOCTH B 00IIeCTBe.

3. T'0oTOBHOCTH K MPOIOJKEHUIO 00ydeHus B KBaHTOpHYyME — onpeiensieTcss Kak OCO3HAHHBIN
BbIOOp 0OoJsiee BBICOKOTO YPOBHSI OCBOEGHHS BBIOPAHHOIO BHJA AEATEIBHOCTH, TOTOBHOCTh K
COpPEBHOBATENILHON U MMyOJIMYHON JAESATEIbHOCTH.

Kpurepuit «HanexHOCTb 3HAaHWI M YMEHHW» IIPEyCMaTPUBACT OIPEIEICHNUE HAYaJIbHOIO
YPOBHSI 3HAHWUW, YMEHUM U HaBBIKOB OOYHYAIOIMXCS, TEKYLUIUH KOHTPOJIb B TEUCHHUE 3aHATUI
MOAYJSl, UTOTOBBI KOHTPOJb. BXOIHON KOHTPOJIb OCYIIECTBISECTCA HA IEPBBIX 3aHATHIX C
IIOMOIIBI0 HAOJI0ACHUS TleJlarora 3a paboroi oOyyaromuxcst. TeKyuui KOHTPOJIb IPOBOIUTCS C
IOMOILBIO Pa3IMYHBIX (OPM, IPETYCMOTPEHHBIX KelicaMu Wiu AucuuiuinHamy. Llenb Tekyiero
KOHTpPOJISI — ONPEENIUTh CTENEHb U CKOPOCTb YCBOEHHUS KaXJIbIM PEOEHKOM Marepuaia |
CKOPPEKTHUPOBAThH NMPOrpaMMy oOyudeHHs, ecii 3T0 TpedyeTcs. ITOroBblii KOHTPOJIb POBOJIUTCS
B KOHIIE KaXJIOr0 MOJIYJsl WM JUCLUIUIMHBI pa3BHBamoOIero Oinoka. MToroBblii KOHTpPOJIb
onpenenser (aKTUYECKOE COCTOSHHE YPOBHS 3HAHMM, yMEHUI, HaBBIKOB peOEHKa, CTEleHb
OCBOCHMs MaTepuaja M0 KaXIOMy HM3Y4EHHOMY pasfielly U BCed IporpamMme OObEeIUHEHHS.
@®opMbl IOJIBEICHUS UTOTOB O0yUYEHHS: KOHTPOJIbHBIE YIIPAKHEHUSI U TECTOBBIC 3aJJaHUs; 3alUTa
WH/IMBUYaJIbHOTO WJIN TPYNIOBOTO HMPOEKTa; BhICTaBKa paboT; COPEBHOBAaHUS; B3aMMOOLIEHKA
oOyyaromuMucs paboT Jpyr apyra.

Kputepuii «ChopMupoBaHHOCTh JTUYHOCTHBIX KayeCTB» IPEAINOIAraeT BbISIBICHHE U
WU3MEPEHHUE COLMAIIBHBIX KOMIIETCHIIMN: OCO3HAHHOCTHU JIE€ATEIIbHOCTH, IEHHOCTHOTO OTHOLIEHUS
K JeITeIbHOCTH, HHTEPECa U yIOBIETBOPEHHOCTH MTO3HABATENBHBIX U JyXOBHBIX TOTPEOHOCTEH.

Kpurepuii «['oTOBHOCTH K NpoaoiKeHHIO oOyueHus B KBaHTopumyme» mpeamnosiaraer
c(OpMUPOBAHHOCTh YCTAHOBKM Ha NpPOAODKEHHE oOpazoBaHus B KBaHTOpuyMe MO HHBIM
MOJIyJIIM Pa3HOTO YPOBHS CJIOXHOCTU. Takke y4yuThIBa€T FOTOBHOCTh peOeHKa K MyOIM4HOMN
JeSITeTbHOCTH M YYacCTHUIO B COPEBHOBAHUAX Yepe3 MCIOJIb30BAHNE METOJIOB COLMAIBHBIX MPOO,

HaAOIIOIEHUS U OTpoca.
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4.2. MaTepua/ibHO-TeXHUYeCKOe o0ecrneyeHue NporpaMmmal.

B cocra nmepeuns oOopynoBanus IIpompoOo-kBaHTymMa  BXOIAT  y4ueOHbIE
pPOOOTOTEXHUYECKHE KOMIUIEKCHI Ha OCHOBE MPOMBIINUICHHBIX MAaHUMYJSIMOHHBIX pPOOOTOB U
00opyI0BaHuE:

45544 O6pazoBarensHoe pemenne LEGO® MINDSTORMS® Education EV3.

45560 Pecypcusiii Habop LEGO® MINDSTORMS® Education EV3.

45506 latumk nBera EV3.

45504 YapTpasBykoBoi natunk EV3.

45544 O6pazoBarensHoe pemenne LEGO® MINDSTORMS® Education EV3.

JlonoaHUTEeNbHBIN HA0O0P AJ1 KOHCTPYUPOBaHMsI pOOOTOB U3 IJIACTUKA JUIsI COPEBHOBAHUS.

HaGop 1t KoHCTpYHpOBaHHsI 00pa30BaTEIbHBIX MOAEIIEH MPOMBIIIJICHHBIX U MOOUIIBHBIX
poOOTOB.

Ha6op s nzydeHust ”HQOPMAITMOHHBIX CHCTEM M YCTPOUCTB y4eOHBIX POMBIIIIICHHBIX
poOOTOB.

HaGop ans KOHCTpyHMpOBaHMsS MoOJeJIe  NPOMBIIUIEHHBIX  pOOOTOTEXHUYECKUX
KOMILJICKCOB.

OObpazoBaTenbHbIi pOOOTOTEXHUYECKUI KOMIUIEKT AJis pa3pad0TKU MHOIOKOMIIOHEHTHBIX
MOOWJIBHBIX U IPOMBILIICHHBIX POOOTOB.

PecypcHblil poOOTOTEXHUYECKMHA KOMILIEKT Ui pa3pabOTKM MHOTOKOMIIOHEHTHBIX
MOOWMJIBHBIX M MIPOMBIIIJIEHHBIX POOOTOB.

HaGop asst KOHCTpYHPOBaHUS MEXATPOHHBIX MOJIEJIEi MPOMBIIIUIEHHBIX POOOTOB.

VY4eOHbII KOMIUIEKT A pa3paboTKH M M3y4eHHs aBTOHOMHBIX MOOMJIBHBIX pOOOTOB U
TPAHCHOPTHO-IOTUCTUYECKUX CUCTEM.

O0bpazoBaTenbHbIN pOOOTOTEXHUYECKUI KOMIUIEKT AJIsl pa3pab0TK¥ MHOIOKOMIIOHEHTHBIX
POOOTOTEXHUUECKUX CHUCTEM CO CIIO)KHOM KMHEMAaTUKOW, MaHMITYJISIIMOHHBIX M aHJPONIHBIX
poOOTOB.

OO0pa3zoBarenbHbIi pOOOTOTEXHUUECKUH KOMIUIEKT Ul CO3[JaHHs aBTOHOMHBIX CHCTEM,
Ha0Oop JUIs1 COPEBHOBAHUI 11O MOOMIIBHOM POOOTOTEXHUKE.

VY4eOHbIil KOMIUIEKT A7 pa3pabOTKH M M3YYEHUS aBTOHOMHBIX MOOWJIBHBIX POOOTOB U
TpaHcnopTHo-noructuyeckux cucteM AR-AMR-EDU-02 Yye6Ho-1a60paTopHBIi KOMITIEKT JUIs
pa3pabOTKN aBTOHOMHBIX MOOUJIBHBIX POOOTOB.

VY4eOHo-1a00paTOpHbI KOMIUIEKT MJs Pa3paOOTKH M HM3y4YEHHUS MaHUMYISIIMOHHBIX
pobotoB ¢ yrnoBoil kuHemaTukoil. AR-RTK-ML-02 VYyeOHo-mabopaTopHbIi KOMIUIEKT IS

p8.3pa6OTKI/I MaHHUITYJIAIUOHHBIX pO6OTOB C er'IOBOfI KHHEMAaTHUKOIA.
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Y4eOHo-1a00paTOpHBI KOMIUIEKT [Js Pa3paOOTKH M HM3y4EHHUS MaHUMYISIIMOHHBIX
poOOTOB C TUIOCKO-TIapayienbHON KnHeMaTtukoil AR-RTK-PML-02.

Y4eOHO-1a00paTOPHBIA KOMIUIEKT s pa3pabOTKH MaHUMYISALHUOHHBIX POOOTOB C
IJIOCKO-TIApaJIEbHON KHHEMATUKOM.

VY4eOHbIif KOMIUIEKT Ha 0a3e MPOMBIIIJICHHOTO aHTYJISIPHOTO MaHUMIYJISIIUOHHOTO poboTa
KUKA.

VY4eOHO0-1a00paTOpHBI KOMIUIEKT s Pa3pabOTKM M HM3y4EHUs MaHUIYJISLUOHHBIX
po6otoB ¢ DELTA kxunematukoii. AR-RTK-DML-02

VY4eOHo-1a00paTOpHBIN KOMITIEKT JIJIs pa3paboTKy MaHUIYJIALIMOHHBIX pOOOTOB C JIeibTa
KUHEMaTUKOM.

JIaTYMK CYMTHIBAHHS KECTOB.

HD Web-kamepa.

Poyrepsr.

WI-Fl-apanteps! ams noakiIt0ueHUsI HOYTOYKOB K BhICOKOYacTOTHBIM Wi-Fi SI'T.

VY anuuauTenu usb U1 MOAKIIOUEHUs Web-Kamep.

Ethernet-kabenu [lns moakiroueHus ip-kamep K poyTepy.

IP-xamepsb! 17151 IpUMEHEHUs BUIECO3PEHUS YIAIEHHO.

Kamepa o6beMHOr0 3peHus A7 IPUMEHEHUS! TEXHOJIOTUH 00BEMHOTO 3pEHUSI.

Y4eOHbI KOMIUIEKT HA4adbHOTO YPOBHS JUIsl MPOEKTUPOBAHUS U KOHCTPYHPOBAHUS
po6otoB PM-YPTK-01.

VY4eOHbII KOMIUIEKT MPOJBUHYTOTO YPOBHS /ISl MPOEKTUPOBAHUS W KOHCTPYHPOBAHUS
nraccu poOoToB ¢ omni U mecanum kuHemMaTkoit RM-DMR-EDU-01.

VY4eOHbIIl KOMIUIEKT MPOJBUHYTOIO YPOBHS JJISI MPOEKTUPOBAHMS U KOHCTPYHPOBAHUS
KOJIECHBIX U TYCEeHWYHbIX po6oToB RM-DMR-EDU-02.

HaGop mis co3nmanus yHMBEpCaJbHOW MPOM3BOACTBEHHON sueiiku ¢ 3D mewartsio,
Ja3epHON U Qpe3epHOil rPaBUPOBKOI U PE3KOH.

Pacxoonvie mamepuanvi:

Hab6op 3anacueix yacteit LME 1

Ha6op 3anacusix yacteit LME 2

Ha6op 3anacusix yacteit LME 3

Habop 3anacusix uacteit LME 4

Ha6op 3anacueix yacteit LME 5

Ha6op 3anacusix gacteit LME 6

Ha6op 3anacusix yacteit LME 7
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Hab6op 3anacueix yacteit LME 8

Axkymynsatopel AA Axkkymynstop NiIMH AA 2500 mAu.

barapeiiku "Kpona".

Barapeiiku CR2032.

Barapeiiku AA.

Barapeiiku AAA.

bunossipHbIil TpaH3UCTOP.

N3omnenTa.

Kieit g xneeBoro mucrosera.

Kneit cronspHblil.

Konrposiep Arduino Mega.

Kontpomnep Arduino Nano.

Konrtpomnep Arduino UNO.

MoHTaXXHbI€ ATk, TIEYaTHbIE.

HaGop pe3ucropos.

Ha6op cBeToamnonos.

HaGop »11eKTpouTHYeCKUX KOHAESHCATOPOB.

OnHonepexoaHbli TPAH3UCTOP.

[TepeMeHHBIIT pe3ucTOp (IIOTCHIIMOMETD).

[Tnactuk nns 3D-npunrtepa PLA.

[Mpumoii [TIOC-61.

IIpoBoga MOHTaKHBIE.

IIpoBosia coennHuTENbHBIE (MTaMa-Mamna, MaMa-Mama, narna-mama).

Cseromnon RGB.

®mroc JITU-120.

@DOoabrUpOBaHHBIN CTEKJIOTEKCTOIUT OJHOCTOPOHHMM.

doTope3ucTop.

XJIOpHOE KEeNe30.

Komnviomepnoe u npezenmayuonnoe 000pyoosanue, npozpammuoe obecnevenue:

WutepaktusHas nanens Newline TruTouch TT-7518RS.

Mo6uiibHOE KpeTuIeHue 11l HHTepaKTUBHOTrO kKoMIutekca Croiika MoOmbHas 1yt TB 55"-
100", pukc., VESA makc. 1000x600mm, no 100 xr [DSM-P106C.

WNurepaxktuHbii paumuaptr SMART kapp 42.

M®VY Kyocera m2040dn.
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Hoyroyk HP 250 G7 Core i3-7020U 2.3GHz,15.6" FHD (1920x1080) AG,8Gb
DDRA4(1),256GB SSD,DVDRW,41Wh,2.1kg,1y,Silver, Win10Pro — 15 mur.

Hokyment-kamepa Jlokyment-kamepa DIGIS DDC-10M (10 M, A3/A4/AS, Buneo 30
fps, Tubkwuii nepxaresnn, aBTOGOKYC).

Bebxkamepa Logitech Webcam HD Pro C270, 3MP, 1280x720, Rtl, [960-000636/960-
001063].

Komnouku mist kommbrorepa Genius Komonku SP-L160.

Tenexxka s xpanenust HOyroykoB Tenexka Schoollbox.

Kapra namsaru @nem nakonutens 64GB Transcend JetFlash, USB 3.0.

Hakomurens ans xpanenus wHpopmanuu. Bremnuii sxectkuit auck 1TB Transcend
StoreJet, 2.5", USB 3.0, npoTUBOYAapHBIi.

[Tnanmersr Samsung T835 GALAXY Tab S4 105 LTE black 64Gb SAM-SM-
T835NZKASER.

Tenedonsl Samsung A920 Galaxy A9 2018
(TpedyeTcst MpOBEPUTH COBMECTUMOCTH C pOOOTOM).

USB 3apsinasiii yamuauTens. Kadens-ymmantens USB2.0 USB A(m) - USB A(f), 1.8m,
CEpBI.

Kab6ens USB Type-C Kabens DEXP USB Type-C - USB uepsblii 1 M.

BricokonpousBoaurensabie HOyTOyku HP ProBook 470 G5 Core 17-8550U 1.8GHz,17.3"
FHD (1920x1080) AG,nVidia GeForce 930MX 2Gb DDR3,16Gb DDR4(2),512Gb SSD
Turbo,1Tb 5400,48Wh LL,FPR,2.5kg,1y,Silver,Win10Pro.

Bluetooth knaBuarypa ¢ Taunagom Logitech Wireless Keyboard K400 Plus, Black.

[TporpamMmmHuoe o6ecnieuenue RoboDK.

Jlononnumensnoe yuedonoe obopyoosanue:

On0BOOTCOCHI.

Ocmnorpad nudposoit, 2 kanana x S0MI ', USB, XK nucnei.

ITuanersr 125MM.

Hox-ckanbmens 145¢cm, d=8mm.

4.3. Kaaposoe o0ecnieyeHne NporpaMmsl
[Iporpammy peanu3yroT HECKOJIBKO MeJarorn4eckux paboTHUKOB:
. yrayOleHHbI MOJyJb — TEeAarord JAOMOJHUTENbHOro obOpa3oBanus I[Ipompobo-

KBaHTYMa;
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. pa60Ta Haa KOMaHJIHBIMH ITPOCKTaMHU, Y4aCTHE B COPEBHOBAHUAX U KOH(i)epeHHI/IHX

IpelycMaTpUBaeT COTPYJHMUYECTBO C KBAHTYMOM XalTeK, HACTaBHUKAMU OT paboTo1aTeeH.

4.4. Opranusanus BOCIIUTATEJbLHOH PadoThI U peaTu3anusi MeponpUsITHIH
3ajayn  BOCHUTAHHUS  ONPENENCHBl C y4YeTOM  HUHTEIUIeKTYaJbHO-KOTHUTHUBHOM,

SMOIMOHATBHO-OLIEHOYHOM, 1eATeIbHOCTHO-TIPAKTUYECKOM COCTABIISIFOIIMX PA3BUTUS IMYHOCTH:

. YCBOCHHME 3HAaHHW, HOPM, JIYXOBHO-HPAaBCTBEHHBIX LEHHOCTEW, TpaauLlnid,
KOTOPBIE BBEIPA0OTATIO POCCUHCKOE OOIIECTBO (COMMAIILHO 3HAYUMBIX 3HAHHIA);

. dbopMupoBaHHEe M pPa3BUTUE IO3UTUBHBIX JIMYHOCTHBIX OTHOLIEHUH K 3THUM
HOpMaM, [IEHHOCTSIM, TPAJAULIUAM (UX OCBOCHHE, IPUHATHE);

. npuodpereHue COLIMAJIbHO  3HAUYMMbIX  3HAHUH, ¢dopmupoBanue
OTHOLIEHUSI K TPaJULMOHHBIM 0a30BbIM POCCUHCKUM LIEHHOCTSIM.

KAJIEHJIAPHBIN IVIAH BOCIIUTATEJIBHOM PABOTHI

Neri/mt HaunmenoBanue meponpustus Cpok npoBeaeHus OTBeTCTBEHHBIN

[IpodeccronambHO-OPHEHTUPYIOIIEE BOCITUTAHNE

1. Keiic-Mapkert CeHTs6pb [Iemaroru-opranuzaropsl

2. JleHnp nH)keHepa OxkTs6pb [Iemaroru-opranusaropsl

COIII/Ia.HI/I?;aIII/ISI " JYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC

3. Henb poxaenust KBanropuyma Hos16pb [legaroru-opranusaTopsl

4, KBus, MOCBSIIEHHBIH JTHIO Anpenb [lenaroru-opranuzatopsl

KOCMOHABTHKHA ((HpOCTO Kocmocy

Fpamz[chxo-nanHOTqucKoe " MPpaBOBOC BOCIIMTAHUC

5. KBH3, MOCBSIIEHHBIN AHIO 3aIIUTHUKA deBpanb [Temarorn
OTEYECTBA JIOTIOJTHUTEIBHOTO
o0Opa3oBaHUs
6. Bceepoccuiickas akuus, OCBSAIEHHAS Maii Ilegaroru-
Huro [Tobeant OpraHu3aTopHl,
Me1aroru
JIOTIOJTHUTEILHOTO
o0Opa3oBaHUs

DKOJIOr0-BaJIEOJIOTUYECKOE BOCITHTAHHE
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KBus «3n0poBbe» Jexalpb IIenaroru
JIOTIOJIHUTEIIBHOTO
oOpa3zoBaHUs
NHrennexryaibHas pa3BieKaTelbHas Mapr IIenaroru
urpa «Po0oThl B MeIULITHEY JOTIOTHUTEIILHOTO
oOpa3zoBaHUs
Pa6ota ¢ poaurenamu
Ponurensckoe coOpanue Cents0pb [lenaroru
JOTIOJTHUTEIILHOTO

oOpa3zoBaHHs
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5. Cniucok JsuTepaTypbl M HHbIX HCTOYHUKOB
OcHoBHas1 IMTepaTypa A5 MeJarora:

1. 3enxeBuu C.J1., FOmenko A.C. OCHOBBI ynpaBieHUs MAaHUMYJIALUOHHBIMA pOOOTaMU:
y4eOHUK 151 By30B // 2-€ u3J., ucnpas. u gorn. — M.: Uza-so MI'TY um. H.O. baymana, 2004. —
480 c.

JlonoJIHuTeIbHAS JIMTEPaTypa s MeJarora:

1. VBanoB B.A., Mensenes B.C. MatemaTnueckue OCHOBBI TEOPUU ONTUMAIBHOIO U
norudeckoro ynpasiaeHuss — M.: U3n-sBo MI'TY um. H.O. baymana, 2011. — 600 c.

2. Kpeiir [1. Beenenne B poboToTexHuky. Mexanuka u ynpasienue // 3n-po « AHCTUTYT
KOMIIBIOTEPHBIX UCClIen0BaHui», 2013. — 564 c.

3. OCHOBBI TEOPHUHU UCIIOTHUTEIBHBIX MEXaHU3MOB mmaratonux podoros / A.K. KoBanpuyk,
J.b. Kynakos, b.b. Kynakos u np. — M.: U31-Bo «Pynomuno», 2010. —170 c.

4. [IlpoexkTupoBaHME€ CHCTEM NPHUBOJOB IIAralIUX poOOTOB C JPEBOBUIHOU
KMHEMaTHU4ecKoil cuctemMoi: yuebnoe nmocodue ans By3oB / JILA. Kaprunos, A.K. Kosanbuyk,
A.b. KynakoB u ap. — M.: U3a-so MI'TY um. H.O. baymana, 2013. — 116 c.

5. PobGororexanueckue cucreMbl U komruiekesl / [log pen. .M. Mauynbckoro — M.:
Tpaucnopr, 1999. — 446 c.

6. CpaBOYHHMK 1O MPOMBINIIeHHON poOotoTexHuke T.1 / Ilox pen. L. Hopa — M.:
Mammnoctpoenue, 1989. — 480 c.

7. bypnako C.®., Jlpsuenko B.A., Tumodeer A.H. IlpoexTupoBanne MaHUIYJISATOPOB
IPOMBIIIIEHHBIX POOOTOB U pOOOTU3NPOBAHHBIX KOMILIEKCOB — M.: Bricias mkona, 1986. —
264 c.

8. llaxuunyp M. Kypc poboTorexnuku: yueOHuk amis By30B / [log pen. C.JI. 3enkeBuya
— M.: Mup, 1990. — 527 c.

9. BopornukoB C.A. MHdopmaninoHHbIE yCTpoiicTBa pOOOTOTEXHUUECKUX CUCTEM — M.:
N3n-Bo MI'TY nm. H.O. baymana, 2005. — 384 c.

10. Ilynkos K.A., KonskoB B.I'. UnTennextyanbubie cucteMbl — M.: U3a-B0 MI'TVY um.
H.D. baymana, 2003.

11. MaremaTnueckoe MOJEIMPOBAaHHE CUCTEM IPUBOJOB POOOTOB C JAPEBOBUAHON
KHHEMaTU4YeCKON CTPYKTYpoil: yue6Hoe nocobue juist By3oB / JI.b. Kynakos u np. — M.: 3xa-Bo
«Pynomuno», 2008. — 64 c.

12. Springer Handbook of Robotics, 2016.

HNHuTepHeT-pecypcesl AJ1s1 00y4arOMXCs

1. Pycckos3prunbiii popym no pobororexnuke: http://robotforum.ru.



http://robotforum.ru/
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2. O6pasoBatenpHbIi opTat: http://edurobots.rul.

3. Hosocthoit moprai: http://robotrends.ru/.

4. Anrnosspruneld  popym o poborax B cTpouTenbcTBe:  https:/forum.
robotsinarchitecture.org/.

5. DIY: https://www.thingiverse.com/.

. Arduino: https://www.arduino.cc/.

Raspberry Pi: https://www.raspberrypi.org/.

6
7
8. 3D-mopenu: https://grabcad.com.
9

. Caiir mpomusBoautens KUKA: https://www.kuka.com.

10. Kypcor: U1 B poborotexnuke: https://www.udacity.com/course/artificial-intelligence-for-

robotics--cs373.

11. Hanocrenens mo pobororexuuke: https://www.udacity.com/ course/robotics-nanodegree-
-nd209.

12. ABTOHOMHBIE MOOUJIbHBIC pOOOTEHI: https://courses.edx.org/courses/course-
V1:ETHx+AMRx+1T2015/course/.

13. Mexanuka u yrpasienue poboramu 4.1: https://www.edx.org/ course/robot-mechanics-

control-part-i-snux-snu446-345-1x.

14. Mexanuka u yrpasjienue poboramu 4.2: https://www.edx.org/ course/robot-mechanics-
control-part-ii-snux-snu446-345-2x.

15. Candopackuit Kypc BBEJICHUS B POOOTOTEXHUKY: https://see.
stanford.edu/Course/CS223A. 17. OtkpsiTas miatdopma 1o u3ydyeHuto poOOTOTEeXHHUKH: https://
robotacademy.net.au/.

16. OHHaﬁH-Kpr ((I/IHHOBaI_II/II/I B TMPOMBIINIJICHHOCTU: MEXATPOHUKA U pO6OTOTeXHI/IKa»Z

https://www.coursera.org/learn/innovationsin-industry-robotics.

MeToanyeckuii HHCTPYMEHTAPHA HACTABHHUKA

1. Matepuan npeacraBieH Ha caiite Www.roskvantorium.ru IpoMpo6oOKBaHTYM TYJIKHT.

Manun Apryposuu IllepeyxeB. — 2-e u3z., nepepad. u jgon. — M.: @oHa HOBBIX GopM

pasButus odbpazoBanus, 2019 —60 c.


http://edurobots.ru/
http://robotrends.ru/
https://www.thingiverse.com/
https://www.arduino.cc/
https://www.raspberrypi.org/
https://grabcad.com/
https://www.kuka.com/
https://www.udacity.com/course/artificial-intelligence-for-robotics--cs373
https://www.udacity.com/course/artificial-intelligence-for-robotics--cs373
https://courses.edx.org/courses/course-v1:ETHx+AMRx+1T2015/course/
https://courses.edx.org/courses/course-v1:ETHx+AMRx+1T2015/course/
https://www.coursera.org/learn/innovationsin-industry-robotics
http://www.roskvantorium.ru/
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[Tpunoxenue 1
KoHTpoJibHO-U3MepHuTe/IbHbIe MaTepPUAJIbI

IIpuMepsI BONPOCOB M 3a1aHuil 10 KpuTepu1o «HaxexxHoCTh 3HAHUM M YMEHUI»

Bomnpocksr:

1. Tlouemy y OOJNBIIMHCTBA YHHMBEPCAJIBHBIX IPOMBIIUICHHBIX MaHHUITYJISITOPOB, Kak
MPABUIIO, IIECTh CTEIIEHEH CBOOOIBI, 8 y MOKPACOYHOTO — MATH?

2. Ha Gonpmmx poOOTaX MOXKHO 3aMETUTh, YTO HECKOJBKO MPUBOJOB PACIOIAraroTCs
PSAIOM Ha OJHOM 3BEHE, NMPU 3TOM BCE COUICHEHHUS OTPadaThIBAIOT HEOOXOIUMOE JBUKEHUE C
OXXKHUJAaeMOW TOYHOCThIO. Yepe3 Kakue »dJIEeMEHTHl MeXaHUKH poboTa y MIpPOU3BOIUTENEH
MOJIy4aeTcs IIepe/iaBaTh ABMKEHUE OT JBUTATENS HA 3BE€HO TaK TOYHO?

3. Bce 3HaOT, YTO MaHHUMIYJSATOP SKCKAaBaTopa IEepeMemniacTcss 3a CU€T H3MEHEHMHsS
JaBJieHWs B TUApoUWIMHIApaX. Kakue HWCMOTHUTENbHBIE MEXaHU3Mbl HCIOJIB3YIOTCS B
MIPOMBIIIUICHHOM aBTOMAaTH3aIlui, KaKol OHM (PU3UYECKOW MPHUPOJILI U TJIe B MOBCEIHEBHOCTH
MO>KHO BCTPETUTh YCTPOINCTBA, pabOTaIONIHe 110 TeM Ke MPU3HaKam?

4. ITpomblliuIeHHBIE pOOOTHI CO3/IaHbI ISl TOTO, YTOOBI IEPEMEIIaTh WU MTepEMENIaThCs,
COBepIIas MOJIE3HYIO paboTy pabouuM MHCTpyMEHTOM. Kakue TUIbI mepeMenieHui MpoucXoIsT
B COWICHEHUSIX MaHMUMynsTopa. Kakue TUIbI COWIEHEHMH YHUKalbHBI ISl Ka)XJOro THUIA
KMHEMaTU4YECKOM CXEeMbl MaHUITyJIATOpa?

5. 3a4eM MpOMBIIIIEHHBIM pOo00TaM paboTaTh «B pEaTbHOM BPEMEHU»?

6. Uto Takoe «MalllrHa COCTOSIHUHN» U «KOHEUHBLINH aBTOMaT»? Kak 3TH MOHSATHS CBA3aHbI

C MPOMBIIIUIEHHONW POOOTOTEXHUKON?

3amanusi:

1. Peammsamuss u npeseHTtanus pemeHus Ha Temy: «lIpocredmmii MaHHITYISATOp».
Bo3MokHBIE BApUAHTHI PELLIECHUN:

. CO60p 00BEKTOB, HAXOAALIMXCS Ha 3apaHee U3BECTHBIX U 0003HAUEHHBIX TOYKAX.

. [lepeBo3ka OOBEKTOB. YTpaBieHHE POOOTOM OCYIIECTBISIETCS TMPU TTOMOIIU

3apaHeC HAITMCAaHHOI'O aJirOpuTMa.

Bomnpocsr:

1. Onumure B BUAE IAAarpaMMbl COCTOSIHUM JIOTHYECKHUIM YPOBEHb CHCTEMBI YIIPABICHUS
MaHUIYJISTOPOM MPU COPTUPOBKE OONTOB, Taek M IIaild u3 obmiero xoHseiepa. Peanusyiite

IIPOrpaMMy € ITOMOLIBIO MTyJIbTa IPOTPaMMHUPOBAHUS.
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2. Tllogxmrounte K UU(PPOBOMY BXOIYy MAHUNYJIATOPAa BaKyyMHYIO IIPHUCOCKY.
Otkanubpyiite pabo4nii UHCTPYMEHT 1o TpéM ToukaMm. Hamumure nporpammy Juisl peanu3aiuu
3a1aun OepekHOM YMAaKOBKM ONTHYECKHX TUCKOB C BKIIOYEHHEM M OTKIIFOUYCHHEM BaKyyMHOM
NPUCOCKH Yepe3 IU(PPOBOI BXO MAHUITYJISATOPA.

3. Cnpoextupyiite ¢ nmomoripio CAIIP npucnocobnenue mis Gukcanuu ONTIOHYHKA C
Kpackoii Ha diaHIle MaHUTTYJIsATOpa. Pacmeuaralite Mmexanndeckue yactu Ha 3D-npunrtepe. OcHa-
CTHTE UX HEOOXOJWMOW 3JIEKTPOHUKOW IS CBA3M C OJOKOM YIPABICHHUS MaHHUITYJISTOPOM.
ObecrnieubTe MHTErPUPYEMOCTh Pa3padOTaHHOTO YCTPOMCTBA.

4. C nomomplo makera o¢uaiH-MPOrpaMMUPOBAHUSI CT€HEPUPYHTE KOA IPOrpaMMbI

nepeMemeHI/Iﬁ MaHMUITYJIATOpAa, nepenaﬁTe KOJ Ha 010K YIIPABJICHUA MAHUITYJISATOPA.

3amanusi:

1. Peanuzanus n npesenrtanus pemenus Ha Temy: «lIpocreiimmii MOOMITbHBINH
POOOTOTEXHUYECKHI KOMILIIEKC).

Bo3MoXHBIE BapUAHThI PEILICHUN:

. [Touck u cOopka OOBEKTOB IO 3apaHee YCTAHOBJIEHHBIM YCJIOBMSIM Ha
0003HaYEHHON TEPPUTOPUH.

. OcymiectBienue cOopa uH(poOpMalMM O TeMIeparype B IOMELIEHUH U

ABTOMATHYCCKOC COO6H_[CHI/IG O HApYHICHUHU TEMIICPATYPHOT'O PEKHUMaA.

Bomnpocsr:

1. Hayuure NpOMBIIIIEHHOTO poOOTa C MOMOILBIO CHUCTEMBl TEXHHYECKOIO 3pEHHUs
pacro3HaBaTh BBIPQXKEHMs JIALL JIFOJEH U PUCOBATH COOTBETCTBYIOIIME AMOJ3H Ha CYBEHHPHOU
MPOIYKIMH UITU OJEXK/IE.

2. CKOHCTPYyHpPYHTE TMOBOPOTHYIO OCh W TOAKIIOYUTE €€ K CHCTEME YIPABJICHUS
MaHunyiasatopoM. Co3maiiTe ¢ NOMOIIBK INPOMBILUIEHHOTO MAHHUITYJIATOPA TPEXMEPHBIN
cnuporpad Ay OOBEKTOB BpalieHus. [IpenycMoTpuTe BO3MOXKHOCTH pAcHO3HABAHUS THIA
00BEKTOB.

3. C 1oMOWBK  MIPOMBINUIECHHOTO  MAaHUIYJIATOpA  CO3JalTe  S4YeHKy I
aBTOMaTH3UpoBaHHOM cOopku [1K.

4. ABTOMaTH3UPYHTE BHYTPEHHIOIO JIOTUCTHUKY U1 CBOEr0 TeXHomnapka «KBaHTOpHym»,
I7Ie 10 3ampocy OOydarolIMXCsl PacXOJHbIE MaTepuaibl AJs 3aHATHH OyAyT OCTaBISTHCS B

HY>KHBI KBaHTYM M3 CKJIafa XauTeka.
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3aaHus:

1. Peanu3zanus u npe3eHTanus peueHus Ha Temy: «IIpoMbliuieHHble poOOTOTEXHUYECKUE
CUCTEMBI.

Bo3MoKHbBIE BApUAHTBI PEILICHUN:

. PacniozHaBanne 00bekTOB IO (hopMe M LBETY Ha OMNpEeAETIEHHOM TEeppUTOpUU C
3apaHee HE 3aJJaHHBIMU YCIIOBUSIMU O MPETISITCTBUSX.

. ABTOMaTH3UPOBAaHHASI COPTUPOBKA OOBEKTOB.

Kpurepun oueHKku 4acTu «3ajaHus»:

1. Hanuuue akTyanbHOCTH U 1ieNiell pabOTHI.

2. Jlornueckasi CBS3aHHOCTh M PEAM3yeMOCTb PaOOThI, COOTBETCTBHE HTOTOBOTO
pe3yabpTaTa ero UeisM, 337a4aM U 0KUIaeMbIM PE3yIIbTaTaM.

3. LlenocTHOCTD KOHCTPYKIMK (HAJTHMYUE BCEX HEOOXOMUMBIX W Ka4eCTBEHHO
3a()UKCHUPOBAHHBIX JICTAJICH ).

4. O¢ddexTuBHOCTH anroput™Ma padoThl COOPaHHON KOHCTPYKIIUH.

S. UYerkas, nocienoBarenbHas ¥ IOCTYIIHAs MPE3EHTALUs CBOEH pabOTHI.

6. O060CHOBaHHOCTH BHIOPAHHOTO aJITOPUTMA U YaCTEH KOHCTPYKIIHH.



