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1. KOMIIJIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBbI
1.1. TIOSICHUTEJIbHAS 3AIIMCKA

ABTOMAaTM3aMs — OJHO M3 HAIIPaBJIEHUI HAYyYHO-TEXHNYECKOTO IMPOrpecca, MCIOIb3yolee caMo-
peryJIMpyIommecs: TeXHMYeCKye CpefcTBa M MaTeMaTUYeCKyie MEeTObI C IeIbI0 OCBOOOXKIEHMS YeJIOBEeKa
OT yuacTusl B IIpoIeccax MoJrydeHus, Tpeobpa3oBaHmsl, epeaaum 1 UCIOJIb30BaHNST SHEPT UM, MaTEPUAJIOB,
u3genauin uiam uabopmamn, JmMbo CyIeCTBEHHOTO YMEHbIIIEHUS CTEIIEH) 9TOT'0 YYACTUSI MU TPYAO0EMKO-
CTY BBITIOJTHSIEMBIX OTIepaLyiA.

[TpombInuieHHasT pOOOTOTEXHMKA — 3TO MHXKEHEepHast AVCUMUIUIVMHA, TTOCBSIIEHHAs CO3IaHUIO U U3Y-
YeHMI0 poOOTOB [IJIsSi aBTOMATU3aIMM ITPOU3BOICTBEHHBIX ITPOIIECCOB.

1.2. HOPMATUBHO-ITIPABOBOE OBECITEYEHUME ITPOI'PAMMBI

o ®denepanbubiil 3akoH Ne 273-D3 ot 29.12.2012 «O6 obpasoBanum B Poccuiickoi @enepariym».

e Vkas3 IIpesunenta Poccuiickoit @emepanmm Ne 204 ot 07.05.2018 «O HaumoOHaNIbHBIX LIEJISIX U CTpa-
Ternveckux 3amadax passutust Poccuiickon @enmeparvm Ha repuon no 2024 roma».

e [Ipuxas Munucrepcrba npocsenienns: Poccuiickoin @egepanyu ot 10.06.2019 Ne 286 «O BHeceHUn
m3MeHeHu B [Topsimok opraHmMsanmm 1 OCyIleCTBIeHMs 00pa3oBaTeIbHOM AeSTeIbHOCTY IO OCHOB-
HbIM OOII1e06pPa30BaTe/IbHBIM MTPOrpaMMaM- 0Opa3oBaTebHbBIM IIpOrpaMMaM HauyaJIbHOTO OOIIEro,
OCHOBHOI'O ODIIIEro ¥ CpegHero O6IIero 06pasoBaHmsI».

o TIpukas MunucrepcrBa obpasoBanus u Hayku Poccuiickoit @enpepanyn ot 17.12.2010 Ne 1897 «O6
yTBepkaeHny OenepasbHOrO rocyIapCTBEHHOIO CTaHAaPTa OCHOBHOT'O OOIIEro 0Opa3oBaHMsI».

e TIucemo MunucrepctBa mnpoceiienuss Poccuiickont @emepanyu Ne MP-81/02Bu ot 28.06.2019
«MeTonuueckue pekomeHganum aJist cyobektoB Poccuiickoit Demepaliny o BOIpocaM pean3auyumn
OCHOBHBIX U JOTIOJIHUTEIbHBIX 00I11e00pa30BaTe/IbHbIX IIPOrPaMM B CETeBOM hopMe».

e CAHIIVH 2.4.2.2821-10

e Metonnueckne pekomeHaaiuu st HactaBHUKOB 1T «KBanTopnym» «ITpoMpoGOKBAaHTYM TYJIKUT».
Magun Apryposuu lllepeyskeB. — 2-e usgm., nmepepab. u gomn. - M.: @oHna HOBbIX (GOpM pasBUTHUS
o6pazoBanms, 2019 -60 c

1.3. OIIMCAHMUME ITPOI'PAMMBI

AKTYyaJIbHOCTh IIPOTrPaMMBbI

BocTpe60BaHHOCTb MHYKEHEPHO-TEXHUYECKMX KaApOB CTAaHOBMUTCS KaK HUKOTIA aKTyaJbHOM IIPO-
6J1eMOJ COBPEMEHHOT'O OOIIIeCTBA M TOCYAAapPCTBa. B CBSI3Y C 9TUM MpeANIpMHUMAIOTCS Pa3IMIYHbIE TTOTTBITKI
Pa3BUTHUSA HAaYUYHO-TEXHMUECKOI'O IIOTeHIMaJia MHXXEHEPHLIX KaJAPpOB C IIOMOIIIbIO BHEAPEHNUS IIPUMHIUIIN-
JIbHO HOBBIX MOJXOIOB K OpraHusaiuyu oGpasoBaTesbHOrO mpoiecca. OT 06pa3oBaTeIbHOTO IMpolecca
TpebyeTcsl, C OOHOM CTOPOHbBI, GOPMUPOBAHME JIMUYHOCTHBIX Y MEKIMUYHOCTHBIX KOMIIETEHIINII peOEHKa,
TaKUX KaK KPUTMUECKOe MbIIILJIeH e, KOMMYHMKaOeJIbHOCTb, YMeHIe paboTaTh B KOMaHe, KpeaTMBHOCTD
C ,ILDYI‘OI‘/J[ CTOPOHDBI, 6aBOBbIX TeXHNYECKNX N MHXXEeHEPHbIX HAaBbIKOB, 3H3.HI/II‘/JI n YMEHMfI. BonpummucTBO
Croco60B OopraHu3salyy 06pa3oBaTeIbHOrO Mpolecca, GOPMUPYIOIIEro JMYHOCTHBIE Y MESKIMUYHOCTHbBIE
KOMIIETEeHIIY, OCHOBBIBAIOTCS Ha JesITeJIbHOCTHOM IIOIXO/Ie M MPOEKTHhIX MeTomaxX. OIHNUM 13 ITyTel pas-

BUTHS MHXKEHEPHO-TEXHUYECKNUX HAaBbIKOB, o6yqa}oumxcs[ SABJIIETCA IIPpYMEHEeHNe pO6OTOTeXHI/IKI/I B 06pa—
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30BaTeJIbHOM ITPOILIecce B KauecTBe MPUKJIATHON IUCIUIIIMHBI, KOMIUIEKCHO coueTarollei B cebe psif oc-
HOBHbBIX MH)XEHEPHBIX crenuasbHocTel. K ToMy ke Ha TaHHbII MOMEHT POOOTOTEXHMKA SIBJISIETCS OJTHOM
13 HanboJiee BOCTPEOOBAHHBIX Y PAa3BMBAIOILIMXCS CITEIMATbHOCTEN: OOJIBIIIMHCTBO €€ aCIIEeKTOB BKIIOUEHO
B pasjnyuHble HampasiaeHus HanmonanbHOM TexHumuyeckoi munmpatubbl (HTU); paspaboraHa moposkHas
KapTa pasBUTHSI JaHHbIX HampasieHun o 2035 roma. MekoucuuIIMHapHble 0COOEHHOCTI POOOTOTEX-
HMKM KaK CaMOCTOSITEJIbHOTO HaIpaBJIeHMs B ITPOMBIIIJIEHHOCTM ¥ SKOHOMMKE HAKJIaIbIBAIOT MHOXXECTBO
TpeboBaHMI1 Ha MPOQPeCCUOHATbHbIE HABbIKM ¥ KOMIIETEHLIM CIIELMaIMCTOB, pabOTaIOILNX B TAHHOI 06-
nactu. Tak, HarpyUMep, H OVMH COBPEMEHHBIN MTPOEKT B 00J1aCTM POOOTOTEXHUKYM HEe 06XOIUTCS 6e3 yya-
CTHUSI CIIEIMAIMCTOB B 00JIaCTM KOHCTPYMPOBAHMS M M3aiiHa, B 0OJIACTM 3JIEKTPOHUKM M MUKPOIIPOIIEC-
COPHOI TEXHUKM, B 06J1aCTV MHGOPMAIIMOHHBIX CUCTEM M YCTPOMCTB, COBMECTHO BOBJIEUEHHBIX B ITPOIIECC
pa3paboTKM pOOOTOTEXHMUECKOTO KoMIuiekca. IToMmrMo paspaboOTUMKOB, HA CETOHSIIHUI TeHb CTaHO-
BSITCSI BOCTPEOOBAaHHBIMM TaKXKe U CHEMATUCTBI B 00J1aCTM OOCITYKMBAHMS POOOTOTEXHNUECKMX KOMIIEK-
COB, CIEIMATICTBI B 00JIACTY MHTErpaIy CIOKHBIX TEXHMUYECKUX PeIeHNI B pa3IMIHbIX chepax u OT-
pacysix MPOMBIIIIEHHOCTY U GM3Heca.

OT/IMunTe/IbHbIE 0COOEHHOCTH IIPOrPaMMBbI:

st peanm3anyuy MporpaMMbl B CETU IETCKUX TEXHOMApKoB « KBaHTOpMyM» MPUMEHSIETCST TTPUHIIN-
MMaJIbHO HOBBI MOJAXO[, OCHOBBIBAIOILIMIICS Ha KOMILJIEKCHOM pellieHM) 00pa3oBaTe/IbHbIX 3a7au, BKIIO-
YaIoNIMi MprobpeTeHNe 00yYarOIMMICSI HAaBBIKOB paOOThI Ha CITENMAIM3MPOBAHHOM O00PYIOBAaHUY U C-
MOJTb30BaHMe YYeOHBIX MaTepyaoB MHXEHEPHON HAIIPaBJIeHHOCTH, HalleJIeHHbIe Ha CO3/IaHye MHHOBAIV-
OHHBIX 3JIEMEHTOB CMCTEMbI JIOTIOJHUTEIBHOTO 0OPa30BaHMs IeTel B 006/1aCTV POOOTOTEXHUKY C YIIOPOM
Ha IMPOMBIIIJIEHHYIO COCTABJISIIOINIYIO.

[Tporpamma peaymsyeTcst B ceTeBoy ¢opme M MpearoaraeT MHTErpayio KaJapoBbiX ¥ MaTepPUab-
HBIX pecypcoB 00I1eo6pa3oBaTeIbHOM OPraHM3allMM M OPraHM3aluy JOMOJHUTEILHOTO 0Opa3soBaHMUS —
AHO 10 «[lerckuit TexHonapk «KBaHTOpmym».

Ilenu u 3agaum 06pasoBaTeILHON IIPOrPaMMBbl.
Ilennb: BoBneueHne 06yvaromIMXCcs B MPOLIECC M3YUEHMS] TTPOMBIIIIEHHON POOOTOTEXHUKM 33 CUET
(dbopMMpoBaHMST MHTEpeCa ¥ MOTUBALMYM Yepe3 MPOEKTHYIO OPraHu3aIyio 06pa3oBaTeIbHOTO Mpolecca.

3agaum:

1. ChopmupoBaTh MOHMMAaHME MPUYMH Y HEOOXOIMMOCTH TIOBCEMECTHOM POOOTU3AIN ITPOU3BOACTB.

2. JlaTb mpencraBieHne o chepax MPUMEHEHNS MPOMBIIIUIEHHBIX POOOTOB 3a PyOEsKOM M Ha TEPPUTO-
pun PO,

3. O3HaKOMMUTD C CYHIECTBYIOIIMMM TEHAEHIMSIMM B POOOTOTEXHMKE U YPOBHEM Pa3BUTUSI TEXHUKU U
TEXHOJIOTUI IIPUMEHUTEIBHO K POOOTU3AINIM TTPOU3BOACTB.

4. V3yunTb CTPYKTYPY ¥ QYHKIMOHA ITPOMBIIIJIEHHBIX POOOTOB Ha MpMMepe IMPOMBIIIIJIEHHOTO MaHM-
myJIsiTOpAa.

CpoKM peasiMsaniuy MPorpaMmbl, peKuM U ()OpMbI 3aHATUI.

[Tporpamma paccumTtaHa Ha 42 y4yeOHBIX yaca.

3aHATHS MPOXOMST YUEOHBIMIU MOIYJISIMU ITPOAOJIKUTETbHOCTBIO 2 YUeOHbIX Hefle/u Kaskapid. Ko-
JIMYECTBO MOJYJIEN B TeUeHMe yueOHOro roja - 3. Peskum 3aHSATMIA B IEPUOIbI TPOBEIEHNST YUEOHBIX MO-
IyJen 3 pasa B Hefesio Mo 2 yueOHbIX Yaca BO BHEYPOUYHOe BpeMsl. B mepuoasr Mexkay yueOHbIMY MOLY-
JIIMM TIporpaMMa IpeayCMaTpPUBaET BbITTOJTHEHME CaMOCTOSITe/IbHBIX 3alaHUI TIPY IUCTAHIMOHHONM TOJI-
Iep>KKe Tearoros.
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OcHoBHBIM (hopMaTOM 0Opa3oBaTEIbLHOM NeSITeIbHOCTY SIBJISIETCSI IPOEKTHAS JeITeIbHOCTD B TPYII-

nax gerey. ONTMMa/IbHOE KOJIMYECTBO JeTell B IPYIIINE [IJIs YCIEITHOTO OCBOEHMSI ITPOrpaMMbl 12 desioBeK.

IleneBass ayauTOpus: IeTH CpeTHETO U CTapIIero mKoJIbHOro Bo3pacta (12-17 ner)

HJIaHI/[pyeMbIe pe3yjabTaThI:

IanHas mporpaMma Crocoo6cTByeT GOpMMUPOBAHMIO CIEAYIONINX JMIHOCTHBIX M MeTarpeaMeTHbBIX

YHUBEPCaIbHbIX YUeOHbIX JIe/ACTBUI:

1. JInuHOCTHBIE YHUBEPCA/IbHbIC Y‘I66Hble I[eﬁCTBMﬂ:

OCO3HaHIMe CBOMX TBOPUYECKMX BO3MO)KHOCT€f/1;
ITIpOsIBJIEHME IT0O3HAaBATEJIbHbIX MOTVBOB;

pa3BuTHe MHXXEHEPHOr'0 MbIILJIEHMS.

2. PerynsiTuBHBIE YHUBEpPCA/IbHbIE YUeOHbIE AeICTBUS:

IIJIAaHMPOBAaTh COBMECTHO C IeIaroromM CBOM JeMCTBUSI B COOTBETCTBMM C ITIOCTABJIEHHOMN 3a1a-
yeis;

MIPYHMMATD U COXPaHSITh YUEOHYIO MM IPOEKTHYIO 3a/1a4y;

OCYIIECTBJIATD I/ITOI‘OBbe/i u HOLHaFOBbI]Z KOHTPOJIb II0 pe3yJIbTaTy,

pasymMyuaTh Criocob u pesyJbTaT IeCTBUS;

afeKBaTHO BOCIIPUHMMATD CJIOBECHYIO OLIEHKY IeJarora;

B COTPYOHMYECTBE C IeJaroroM U APYTUMMU OOYYarOIIMMUCS CTaBUTh HOBbIe yUueOHbIE U MPO-
€KTHbIE 3a/1a4M.

3. ITosHaBaTe/IbHBbIE YHMBEPCAIbHbIE YUeOHbIe JeCTBUS:

OCYIIECTBJISITh TIOUCK U BBIIEIATh KOHKPETHYIO MH(GOPMAIINIO;
CTPOUTDb peyeBble BbICKA3bIBaHMSI B YCTHOM (HOPME;
0bOpMJISITh CBOIO MBICJIb B YCTHOM (hOpMe IO TUITY PACCYKIEeHUS;

BKJ/IIOUATbCA B TBOPUYECKYIO OeATE/IbHOCTD IO PYKOBOJACTBOM Iieaarora.

4. KoMMyHMKaTUBHbIE YHUBepCcaIbHbIEe yUeOHbIe AeICTBUS:

dbopMympoBaTh COGCTBEHHOE MHEHME U TTO3UIINIO;

3a7aBaTh BOIIPOCHI;

IOITyCKAaTh BO3MOXXHOCTb CYIIIECTBOBAHMS Y JIFOIEN Pas3/IMUYHbIX TOUEK 3PEHMSsI, B TOM YMCIe He
COBITaAAIOIIMX C ero0 COOCTBEHHO;

JIOTOBAapUBAaThCsl U MPUXOIUTh K OOIIEMY PeIeHUI0 B COBMECTHOM TPYIOBON, TBOPUECKOM
JesITe/IbHOCTH.

XapakTepucTMKa OXXUAAEMbIX TTPEIMETHBIX Pe3yJIbTaTOB.

e [loBbimienne YPOBHA 3HaHUM ) O6yanOH_U/IXCH O COBpEMEHHBIX MeTOoOaX IMpMMEHEHMS ITPOMBIIIJIEH-

HbIX p060TOB B ITPpOM3BOICTBE.

e PasBuTie HaBbIKOB IMporpaMmMmpoOBaHMs, KOHCTPYMPOBAHUA M MHXKEHEPHOT'O ITPOEKTUPOBAHMS. cDOp-

MMPpOBaHMe MHTepeca o6yqa}ou_mxcs1 VHXXE€HEPHO-TEXHNYECKOI'O HpOCbI/IJ’[H K IIOBbBIIIE€HMIO YPOBHA

3HaHMI B chepe poOOTHU3ALINY TTPOMBIIIIJIEHHOCTH.

o dopMupoBaHMEe HAYATLHOTO YPOBHS KOMIIETEHTHOCTH B chepe IMTPOMBIIIIEHHON POOOTOTEXHUKA.

CDopMa noaBeaeHNs1 MTOIrOB peaIn3alyy IIporpaMMbI:

e OruerHas ceccus IO UTOraM peanm3anumn y‘{e6HbIX ITPOEKTOB.
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e 3aiuTa U peayn3anus COOCTBEHHbBIX ITPOEKTHBIX UL TeXHMUECKOM HallpaBJIeHHOCTM.
e VYuacTue B KOHKYpCax, BbICTABKax ¥ COPEBHOBAHMSAX MYHULIMIIAIBHOIO, PErMOHAIbHOTO YPOBHS U
(benepasbHOTO YPOBHEN.

®opmbI 1 MeTOAbI PA6OTHI
[Tpy peaymsanyy MporpaMmbl UCIIOIb3YIOTCS Takye GOPMbI M METOMIbI KaK KelC-MEeTO/I, ITPOeKTHAasI
JlesiTeJIbHOCTD, TaTaCKayTHUHT.

Buabl yueGHOM aesITeTIbHOCTHA
® IPOCMOTP U 0OCYKIeHMe YIeOHbIX (PUIBbMOB, ITPe3eHTalNi, POJIUKOB;
e O00ObBSICHEHVE U MHTEPIpeTalys HabII0gaeMbIX SBJICHNI;
® aHaIM3 MPOOBJIEMHBIX YUEOHBIX CUTYALINIA;
® [IOCTPOEHME I'MIIOTE3bl HA OCHOBE aHa/IM3a MMEIOIIMXCS JaHHbIX;
® T[IpOBeJIEHME VICCIIEJOBATEIbCKOTO SKCIIEPUMEHTA.

® [IOMCK HeoOXoauMoN MHOpMaIyy B yUeOHOM M CITPaBOYHOM JIMTEpaType

1.4. COJIEP>XAHWUE ITPOI'PAMMBI

1.4.1. YueOHBIN IVIAaH MPOrPaMMbI

1 | Yue6unii xeiic «I'y1aB- 14 5.5 8.5 2 OruerHast cec-
HOe IpaBUJIO POOOTO- cusg
TeXHUKIA»

1 | YuebGHbIi KeiiC 14 6 8 2 OruerHas cec-
«CmeHa miaHa» cusg

2 | YuebHbIN Keic « ABTO- 14 6 8 2 OruerHast cec-
HOMHas 3D meuarb» cust

Htoro 42 17.5 24.5 6

1.4.2. Yue6HO-TeMaTUUECKUI IVIAH MPOTrPaMMbI

1 Mopaynb 1: Yue6Hubiit Keiic «['JlaBHOe IPaBU/IO POGOTOTEXHUKM»
3HaKOMCTBO ¢ HampaBjeHuem «IIpo- 2 1 1
1.1 MBIIIIJIEHHAs] POOOTOTEXHUKA.
1.2 ['1aBHOE MTPaBUIIO POOOTOTEXHUKM. 2 0.5 1.5
— ]
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1.3 MaxkeT aBTOHOMHOI'O MOOUJIBHOT'O PO- 8 4 4
60Ta C CUCTEMOVM TEXHUUYECKOI'O 3pe-
HUSL.
1.5 IVicTaHIIMOHHBIN MOLYJTb. 2 0 2 OTtueTHasa ceccus
2 Mopynb 2: YuebHbli Keiic «CMeHa miaHa»
2.1 3HaKOMCTBO C ITPOMbIIIIEHHBIM PO- 5 1 1
60TOM.
2.2 Cxema poboTu3almm mpoiecca. 2 1 1
2.3 C60opKa roToBOM KOHCTPYKIIVNA. 8 4 4
2.2 JIUCTaHIMOHHBIV MOIYJIb 2 0 2 OTtyeTHasa ceccus
3 Mognyns 3: Yue6Hblit Keiic «ABToHOMHas 3D meuaTb»
71 ITorpy>kenne B yueOHYIO 3amauy 5 1 1
Kerca.
20 Dopmaymsanys TEXHOJ‘IOI‘I/IHECKOI‘? 5 1 1
mpoIiecca B BUe MalllHbl COCTOSTHUM
Cucrema nepemaum JUCKPETHOI'O CUT- 1 1
3.3. HaJIa B CUCTeMY yITpaBjieHMs] MaHUITy- 2
JIATOPOM.
4 Moanbukauusa MomJoKKu 3D-mpuH- 5 1 1
Tepa.
KoncTpynpoBanme pabouero opraHa 1 1
3.5 MaHUITYJISITOpa o/, afanTUPOBaHHYIO 2
TTO/IJIOKKY JleTasiein
26 CunxpoHusanys paboThl BCeX KOMIIO- 5 1 1
HEHTOB.
3.7. IIVicTaHIIMOHHBIN MOMYJIb 2 0 2 OrueTHas ceccus
Bcero 42 17.5 24.5

1.1.2. KaseHaapHO-TeMaTUYeCKNUM IIaH IPOrPpaMMBbI

Mogaynb 1: Yue6usblit Keiic «I'JlaBHOe MPaBM/IO POOOTOTEXHUKN»

1 | 3HakoMCTBO
HarpaBJIeHeM

pOOOTOTEXHMKA.

C

«ITpompliiyieHHas

Hemn, 3agaunm u oxxumae-
Mble Pe3yJIbTaTbhl MOZYJIS.
Texurka  6e30macHOCTU
nmpu pabore ¢ 0bGOpyIOBa-
HMEM WHCTPYMEHTOM Ha
3aHITUAX [loHsATHE «ITIpO-
MBIIIIJIEHHAasT ~ poOOTOTEX-
Huka». Crocobbl MCIOb-

30BaHMsI pOOOTOB.

Komanpgnas mrpa Ha
3HaKOMCTBO. Kpea-
TUBHas  pa3MMHKa.
Komangnas pabora:
METOAOM MO3TOBOI'O
IITYypMa TeHepupy-
IOTCS UIeu O TOM,
KaK poboTusanus

MOJKeT IIOBJIMSATb Ha

2
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OcHOBHbBIE aCIIEeKThI aBTO-
MaTu3aluy  [IPOMBIIIIIEeH-
HocTu. [louemy po6OT Bce-
ra cujibHee uejoBeKa.

9KOHOMUKY U  CO-
unym. Wpen dukcu-
DYIOTCS B BUIE aHa-
JINTUYECKUX  3aIlU-

cok. Ilo utoram co-

3MaeTcsl  Ipe3eHTa-
S,

2 | I'maBHOe mpaBwio | Obmias pediekcust: mex | KomaHabr  mpeseH-

pPOGOTOTEXHMKM. | KOMAHIHbIE IIPE3eHTallM | TYIOT WUTOTM IIpOBe-
MUTOTrOB pabOThI Ha Tpedbl- | AEHHOW aHAINTUYe-
IyIIeM 3aHSITUM U OOCYK- | CKOM pabOThI.
IeHue. Hendarcsa BreuartJie-
®opmMyaupoBaHKe  TJIaB- | HUSIMM O TIPOJeJIaH-
HOTO TpaBWwiIa pPoOOTOTEX- | HOM paboTe.
HUKM U er0 0OOCHOBaHME.

3 | Maker aBToHOM- | 3HakOMCTBO ¢ moHsATMEeM | COopKa KOpIyca MO-
HOT'O MOOMJIBHOTO | «MOOMJIBHBIVA POOOT» U | BUIBHOrO pobOTa.
poboTa C CUCTe- | «KTEXHUUYECKOE 3pEeHUEeY;

MOV texHuye- | OCHOBHbIE CUCTEMBI MO-
CKOTO 3peHMs. 6MILHOTO pobOoTAa.

4 | Maker aBTOHOM- | KitoueBble TMOHATHS, CBSI- | YCTAHOBKA CHUCTEM
HOT'O MOOMJIBHOTO | 3aHHbBIE C CUCTEMOM YIIpaB- | yIpaBJIeHMsI.
poboTa C cucTe- | JeHUsI MOOMJIBHBIM PpPOOO-

MO TeXHuye- | TOM.
CKOT'O 3peHMst

5 | Maker aBTOHOM- | ba3oBble HaBbIKM IIporpam- | Hammcanme kopma mist
HOTO MOOMJIbHOTO | MUPOBAHUSI CUCTEMBI Te€X- | CUCTEMbI  CIIOCOO-
poboTa C CHUCTe- | HUYECKOTO 3peHMs MO- | HOTO PpacIio3HaBaTh
MO TeXHu4e- | OUMILHOrO poboTa. OOBEKTHI.

CKOT'O 3peHMst

6 | Maker aBTOHOM- | ba3oBble HaBbIKM MTporpam- | Hammcanme Koga ajis
HOTO MOOMJIBHOTO | MUPOBAHMUSI CUCTEMBI Te€X- | CUCTEMbI  CIIOCOO-
poboTa C CHUCTe- | HUYECKOTO 3peHMs MO- | HOTO  pacIio3HaBaTh
Mo TexHuUue- | OMJIbHOTO poboTa OOBEKTHI.

CKOT'O 3peHus.

7 | JucTaHLIOHHBIN BrinmoniHenne uccie-

MOAYJIb. IOBaTeIbCKOM  3a-
oaumn.
Mogynsb 2: Yue6HbIit Kelic «CMeHa IraHa»

8 | 3HakOMCTBO c | Osnakomsienne ¢ mpo- | [IpencraBiieHne mpo-
MIPOMBIIIUIEHHBIM | MBIIIJIEHHBIM ~ POOOTOM. | GJIEMHOV CUTYyaIuu B
poboTOM. [TocrtaHoBKa MPO6JIEMHON

CUTyaumum w IIOUCK M,Heﬁ
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IJIST pellieHus 3a1ad B pam-
Kax IpoOJIEeMHON CUTYya-
uun. TexHuka 6e30macHoO-
cTM Tpu paboTe C TIpo-
MBIIIUIEHHBIM ~ MaHMUITYJISI-

TOPOM.

BUzie GU3UMKO-MHXKe-
HEPHOTO OrpaHuye-
HUS

Amnanus npob1eMHOI
cutyauny; ['enepu-
poBaHMe WIeu, MUC-
MOJTb3Ys pa3IMYHbIe
MeTO[bl IV3aiH-
mbItuteHust; O6cysk-
JIeHye METONIOB pe-
IIIEHUS] I BO3MOYKHO-
CTell  JOCTV KeHUS
MUIeaJbHOTO KOHEU-

HOT'O pe3yJbTara.

9 | Cxema pob6ortmsa- | Kak cocraButh cxemy po- | AHaam3 mpo6aeMHOM
LMY TIpolLiecca. 6oTM3aImM Impoliecca. CUTYyall U BbISBJIE-
Kak ompenmenuTb BO3MOX- | HME HEOOGXOAMMOIO
Hble TIPOGJIEMbl TEXHOJIO- | HABECHOTO 060pY/I0-
IMYECKOro XapakTepa, BO3- | BaHMs [JIs1 TTPOMBbIIII-
HMKAIOILIMEe TIpM SKCIUTya- | IEHHOTO MaHUITYJIsI-
Talyy BIOPAHHOTO 060PY- | TOpa U 0O60CHOBaHME
JOBAHMUS. BbIbOpa. Ompegene-
Hie paboueil 30HBI
obopynoBaHusi. Bol-
SIBJIEHME  CITOCOOOB
KperyieHusI CbEMOU-
HOTO 00OOpYIOBaHMS
Ha MaHUITYJISITOPE.
10 | Céopka rotoBoii | C6opka TOTOBOM KOH- | MogenupoBaHue
KOHCTPYKIIMHA. CTPYKIUM:  MOJEIMPOBa- | KPEIIeHUs C YYETOM
HIie TPEXMEPHOIrO Kperlie- | KpeméKHbIX OTBep-
HUS. cTuit Ha (iaHle Ma-
HUITYJISTOPA.
11 | Céopka roroBou | Coopka TOTOBOM KOH- | [leuaThb Tpexmep-
KOHCTPYKIIMHA. CTPYKLUM: T[leuaThb TPEX- | HOrO KperIeHus.
MEpPHOT'O KpeIlJIeHNs. C6opka Kamepbl WU
Kpemiennst. Dukcu-
poBaHMEe UX Ha po-
6orTe.
12 | Céopka rotoBoii | C6opka TOTOBOM KOH- | [IporpaMmmupoBaHiie

KOHCTPYKIMMN.

CTPYKIIMM: TIPOTPaMMMPO-

IIPOCTBIX IIepeMellle-
HUA IIPOMbBIIIJIEH-

HOro MaHMITYJIATOPA.
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BaHMe IIPOCTbIX IIepemMe-
mieHus  IIPOMbBIIIJIEHHOI'O

MaHUITYJIATOPA.

OcBoenne KOMAaH[bI
IS TepeMeleHUs
poboTa Ha A3bIKE
KRL peanusalun
MPOEKTA.

13

Cbopka TOTOBOI
KOHCTPYKIMN

Cbopka TOTOBOM  KOH-
CTPYKLUMM:  OIpeJesieHne
criocoba IMCTAHIMOHHOI'O
BKJTIOUEHMST Kamepbl, (op-
MMUpPOBaHME  MPOrPaMMbl
TPAaeKTOPUI ITepeMelleHMs
KaMepbl Ha (uiaHile MaHMU-
nynsitopa.  KommnoHoBka

CLIeHbI IJISI CbEMKI.

CbemKa posmka.

14

JycTaHIMOHHbIN

MO JTb.

Oo61ag pedekcus.

Komangpr JI€MOH-
CTPUPYIOT  CHSITbIE
umu poiuku. [e-
JIATCST  BIEYaT/JIEHU-
SIMM O TIPOJIEIAaHHON
pabore.

Mopynb 3: YuebHbIl Kelic «ABTOHOMHas1 3DnevyaTb»

10

[lorpy>xenne B
yueOHYIO 3amauy
Kelica.

[TpencraBisgem mpobiem-
HYIO CUTYaIMIO B Buae pu-
3MKO-MHKEHepPHOro orpa-
HUYEeHUsI. AHaIu3 Ipo-
6JIEMHYIO CUTYaLMIO;
[enepaiusa u o6CysKaeHNe
METOJIOB €€ pelleHus U
BO3MOSKHOCTM  JTOCTMKe-
HUSI WOeaJbHOTO KOHeu-
HOT'O pe3yJbTaTa.
Onpenenenne HeobOXOOM-
MOCThb (popMayM3aLuyu CO-
CTOSTHUI OOOpPYIOBaHUSI U
repenayM CUTHAJOB O Ile-
pexomax MeKIy COCTOSIHU-
IMMA.

Mo3roBoii ITypM IO
TTOUCKY pelleHnin
MpoOJIEMHOM CUTYa-
V.

11

dopmanusarus
TeXHOJIOTUYe-
CKOro Tiporiecca B
BIJIe MAIIMHbI CO-
CTOSTHUM

3HAKOMCTBO C MJIeeii, 3aJ10-
’KEHHOJ B aIlrapaTe KOHeu-
HbIX aBTOMaTOB. OCHOB-
Hble TeXHOJIOTMYeCKye
eIVHUIIBI M 3TaIlbl BBINOJI-
HEHMSI TEeXHOJIOTMYECKUX

CocraByieHne CTpyK-
TypHOU cxembl. Co-
CTaBJieHMEe MAIIVHBI
COCTOSTHMII ~ arpera-
TOB U UX PEryJSITO-
pOB.

10
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oreparuii. BosmoskHbIX
coctossHusS  3D-nipuHTepa,
MaHUITYJIATOPA.

Crioco6bl  mepegauyM CUT-
HaJia 3aBeplIeHnd MaHUITy-

JISITODY.

12 | Cucrema  mepe- | OcobeHHOCTM TeHeparuyu | PazpaboTka cucTeMbl
JauyM  AVCKPeT- | AMCKPETHOTO CUTHAJIA O 3a- | repefaun  JUCKPeT-
HOTO CUTHaJIa B | BepIIeHMM IeYaTu C IOMO- | HOTO CUTHaJIa B CHU-
CUCTeMY yIIpaBJjie- | b0 KOHIIEBOTO BBIKJIIOUA- | CTEMY  YITpaBJIEHUS
HUST MaHUITYJISITO- | TeJIst MAaHUITYJISITOPOM:
PpOM. Cnoco6 mogkmioueHus k | OmnpepesneHue  crio-

IMCKPETHOMY BXOmy 6s10Ka | co6a MOAKIIIOUEHMS K

YIIpaBJIEHUSI MaHUITYJIITO- | IMCKPETHOMY BXOIY

pom. 6JI0Ka  yIpaBJIeHMSI
MAaHUITYJISITOPOM.
INonxmroueHne K
IVMCKPETHOMY BXOIY
M TeCTUpOBaHME pa-
6OTBHI.

13 | Momudukamys MexaHnsm BbITpY3KM AeTa- | OmnpenesieHne mexa-
MOmIOKKM  3D- | ymeit mocie mevatu. I1poek- | HM3Ma BBITPY3KM [Te-
MIpUHTEpA TUPOBaHME MMPOOHBIX AEeTa- | TaJieil MocsIe IMevaTi.

Jein ¢ momubunuponal- | [IpoekTupoBaHye
HBIMJ OCHOBAHUSIMM. MPOOHBIX JEeTaIu C
Bapuantel Mogubuxkanyum | MogubuUIMpoBaH-
KOHCTPYKIIMM TIOJJIOKKY C | HBIMY OCHOBAHMSIMU.
BO3MOYXKHOCTBIO 3aMEHBI.

14 | Koncrpyuposa- KonctpynpoBanme pa6o- | KoncrpyupoBanue
HMe pabouero op- | 4Yero opraHa IOH ajarTu- | pabouero opraHa
raHa MaHMUITYJISI- | POBAaHHYIO TIOJJIOKKY Je- | oA,  amarTupOBaH-
TOpa IO, aJalTHu- | TaJel. HYIO TIO/IJIOKKY JleTa-
poBaHHYIO moj- | [leyaTh  CIIpoeKkTMpOBaH- | JIeu.

JIOXKKY JleTasen. HOM KOHCTpyKIuyu Ha 3D- | [leyath cripoekTupo-
TIpUHTEpE. BaHHOM  KOHCTPYK-
Cbopka, (ukcaums Ha |umM Ha 3D-npuH-
diadle  MaHMITYJISITOpA, | Tepe.
KaJIMOPOBKY. Co6opka, ukcarms
Ha GiaHlle MaHUITY-
JIITOpa, KaJIMOPOBKY.
15 | Cunxpounmsaiust | Hammucanne — mporpammel | Hammcanne po-

paboThI BCEX KOM-

ITOHEHTOB.

BbBII'PDY3KMM II10[ KOHKpET-

rpaMMbI BbII'PDY3KU

11
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HYIO JleTajb C 3apaHee W3-
BECTHBIM TIOJIOKEHMEM Ha
nojjioskke  3D-mpuHTepa.
TecTtupoBaHmue M OTJIAKU-

BaHMe MporpamMMbl Ha Ma-

o7, KOHKPETHYIO Jie-
Taab C 3apaHee U3-
BECTHBIM  IIOJIOXKe-
HMEM Ha TIOMJIOXKKe
3D-nipunTepa. Te-

HUITYJISITOPE. CTMPOBaHMUE U OTJa-
SKUBaHMe mpo-
rpaMMbl Ha MaHUITY-
JISITOpE.
14 | IucranuuonHsii | Pediekcus. IlogroroBKa  peun
MOZYJIb O6cyskneHne pe3ysbTaTOB | BBICTYIUJIEHUSI U TIpe-
Kejica. 3eHTalyM 10 UTOraM
PabOThI HAJl KEJICOM.
ITpe3enTanms OH-
saii. Komnerenmyn:
1.1.3. MaTepua/IbHO-TeXHUYECKOE o0ecreuyeHne mporpaMmbl
1. Ha6op g5 6b1CTPOro MpoTOTUIIMPOBAHMS 3JIEKTPOHHBIX YCTPOICTB HA OCHOBE OJHOIIJIATHOTO KOM-
nbIoTepa.
2. Hab6op pjis usyueHuss poOOTOTEXHUKM C JATUMKAMM ¥ KOHTPOJIJIEPOM, IIPOrPaMMUPYEMBIM B 6JI0U-

11.
12.
13.
14.
15.
16.
17.
18.

HOV cpefe.

IOPTHO-JIOTUCTUYECKUX CUCTEM.

HOW TIaT(QOPMBI.

. IIpoekTop.

. JleMOHCTpalMOHHAas AOCKA.
10.

. KonHcTpykTOp mporpaMmMupyeMbIX MOZEIel MHKEHEPHBIX CUCTEM.

. O6pasoBaTebHbII POOOTOTEXHMUECKUI KOMILJIEKT AJIS1 YPOKOB TEXHOJIOIMU.
. Pacimpenne Habopa 111 M3y4eHUs] pOOOTOTEXHUKN.

Kommnnekt IMepCOHAJIbHBIX KOMITbIOTEPOB UJIN HOYT6YKI/I.

Habop nHctpymenTa 1Jist COOPKHA.

[MastibHOE 06OpYIOBaHME.

Crosbl paboune.
3D-nipuHTeEp.

JlazepHbIi1 TpaBep.

®pe3sepHblii ctaHok ¢ UITVY.

ITO g mporpaMMmUpoOBaHysI MMKPOKOHTPOJIJIEPOB.

ITO gns TBepOOTEILHOTO MOIEIMPOBAHMS.

PacxogHble MaTepuasibl

19. Pacxopmuble MaTepuasbl OJI HaMKNA.

20.

®aHepa.

. YueOGHbIII KOMIUIEKT IJIsI pa3pabOTKM ¥ U3Y4YeHUS] aBTOHOMHBIX MOOWIbHBIX POOOTOB M TpaHC-

. Habop nj1s1 6bICTpOro mpoOTOTUIIMPOBAHUS 3JIEKTPOHHBIX YCTPOICTB HA OCHOBE MUKPOKOHTPOJLIEP-

12
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21.
22.
23.
24.
25.

10.

11.

12.

13.

14.
15.
16.
17.
18.
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[T1acTUK JIMCTOBOIA.
ITnactuxk gast 3D-mipuHTEpa.
KowmruiekT kperesxa.
[Tpoduab aIOMUHMUEBBIN.
[1poBOJ MOHTAasKHBIA.

1.1.4. CrincoK UCII0/Ib3yeMOH JIUTEPATYPbI

OcHoBHas 1uTeparypa:
3enkeBuu C.J1., IOmenko A.C. OcHOBBI yIIpaBeHMsI MAHUITYJISIIMOHHBIMM POOOTaMM: YUEOHUK IJIsT
BY30B // 2-e u3p,., ucmpas. 1 goi. — M.: 3g-Bo MI'TVY um. H.D. baymana, 2004. — 480 c.

. HononuurenpHas jmreparypa: 1. ViBanos B.A., Mensenes B.C. MaTemaTndeckue OCHOBbI TEOPUM

OINTUMAJIBHOT'O ¥ JIOTMYecKoro ymnpasienaus — M.: Uzng-so MI'TY um. H.3. Baymana, 2011. — 600
c.

. Kpeir 1. Beegenne B pob6otorexumky. Mexanuka u yipasjenne // U3a-Bo « MHCTUTYT KOMIITEPHBIX

ucciegoBanuin», 2013. — 564 c.

. OCHOBBI TeopUM UCITOJIHUTEIbHBIX MeXaHM3MOB Iararmoiunux pooortos / A.K. Koanbuyk, /I.b. Kyna-

KoB, b.b. KynakoB n np. — M.: U3g-Bo «Pymomuuo», 2010. —170 c.

. HpOEKTI/IpOBaHI/Ie CHUCTEM IIPpMBOJOB HIararommx pO6OTOB C HPEBOBMﬂHOﬁ KMHEeMaTUYeCKOM CHUCTe-

Moit: yuebHoe rmocobue mist BysoB / JILA. Kaprunos, A.K. Kosanbuyk, I.b. KynakoB u gp. — M.:
Usng-so MI'TY um. H.O. baymana, 2013. — 116 c.

. Pobororexanueckue cucrembl 1 Komiuiekcol / [Ton pen. .U. Mauyiabckoro — M.: Tpauncmopr, 1999.

- 446 c.

. CipaBoYHMK 110 TpoMBbIIIeHHO poboTtoTexHuke 1.1 / Ilom pen. I1I. Hoa — M.: MammHocTtpoeHne,

1989. — 480 c.

. bypmakos C.®., [Ipstuenko B.A., Tumodeen A.H. IIpoekTupoBaHue MaHUITYISITOPOB ITPOMBbIIIIEH-

HBIX POOGOTOB ¥ POOOTU3MPOBAHHBIX KOMILIEKCOB — M.: Bricmias mikosa, 1986. — 264 c.

. Maxuumyp M. Kypc pobororexunku: yuebumk a1 By3oB / [lon pen. C.J1. 3enkeBuua — M.: Mup,
1990. — 527 c.
Boporaukos C.A. MHbopMalMOHHbIE YCTPOMCTBA pOOOTOTEXHMYECKMX cucteM — M.: Usg-Bo

MI'TV um. H.D. Baymana, 2005. — 384 c.

ITynkoB K.A., KouskoB B.I'. UaTennekryanbubie cucrembl — M.: 3g-Bo MI'TY um. H.D. bay-
maHa, 2003.

MaremaTuueckoe MOAEIMPOBaHME CUCTEM IPUBOJOB POOOTOB C IPEBOBUIHON KMHEMATUUECKON
CTPYKTYPOI1: yuebHoe nmoco- 33 [IpoMpobOKBaHTYM: TYJIKUT Oue i By30B / [I.B. Kynakos u op. —
M.: U3p-Bo «Pymomuuo», 2008. — 64 c.

Sringer Handbook of Robotics, 2016.

DJIeKTPOHHbIE MH(OPMaAILMOHHbIE PeCcypChl:
®daH-cant Anseka AsumoBsa: http://asimovonline.ru/.
Xabp: https://habr.com.
Pycckos3prunbiin popym no pobororexuuke: http://robotforum.ru.
O6pasoBatenbHbIN MTOpTat: http://edurobots.ruy.
HoBocrHoi1 moprai: http://robotrends.ruy/.

13


http://asimovonline.ru/
https://habr.com/
http://edurobots.ru/
http://robotrends.ru/

HUAbAHOBCK

gf)KBAHTDPMHM

19. Awnrnossprunbii hopym o poboTax B cTpouTesnbeTse: https://forum. robotsinarchitecture.org/.

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

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

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

23. 3D-mopenu: https://grabcad.com.

24. Canrt npousBogutenst KUKA: https://www.kuka.com.

25. Kypcser: UM B po6oTotexuuke: https://www.udacity.com/course/artificial-intelligence-for-robotics-

-cs373.

26. Hanocremnenb o poboTtorexuuke: https://www.udacity.com/ course/robotics-nanodegree--nd209.

27. ABTOHOMHbIE MOOWUJIbHbBIE pPOOOTHI: https://courses.edx.org/courses/course-

v1:ETHx+AMRx+1T2015/course/.

28. Mexanuka u yrpaByieHne poboramu u.l: https://www.edx.org/ course/robot-mechanics-control-

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

29. Mexanuka u yrpaBjieHne poboramu u.2: https://www.edx.org/ course/robot-mechanics-control-

part-ii-snux-snu446-345-2x.
30. Crandopackuit Kypc BBefieHMs B poboToTeXHUKY: https://see. stanford.edu/Course/CS223A.
31. OrkperTas maatdopMma 1o n3ydeHunio pobororexunku: https:// robotacademy.net.auy.

32. OnnanH-Kypc «VIHHOBalMu B  IPOMBIIUIEHHOCTM: MeXaTpPOHMKA U  POOOTOTEXHMKA»:

https://www.coursera.org/learn/innovationsin-industry-robotics. Y4e6HO-TeMaTMYeCKui IjIaH
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1.2. TIPUJIOKEHUE 1. OIIMCAHUE YUYEBHBIX KEMCOB, BKJIIOUEHHBIX
B ITPOI'PAMMY.

1.2.1. Moaynab «I'/1aBHOE MPaBUIO POOOTOTEXHUKM »

Omnucanye npobJIeMHON CUTYALUU

Bce MbI pekpacHO 3HaeM MM, IO KpaltHel Mepe, JOrafblBaeMcsl, OT KaKOro YellICKOro CJIOBa Mpo-
U30IIJIO CJIOBO «poboTr» 1 uto Kapesn Yamek BrepBbie UCIIOIb30Baa ero B nbece «P.Y.P» («Poccymckue
YHUBepCabHble pOOOTHI»). MHOTME CI/IbIIIAIM O TPEX 3aKOHAX POOOTOTEXHMKY U3 MPOU3BeAeHNsT Ali3eka
AsumoBa «XopoBoa». MbI cunTaeM, UTO camoe TJIaBHOE MPaBUJIO JIJISI TOTO, KTO MMeEET Aejio C poboTamu,
0COOEHHO ITPOMBIIIIEHHBIMY, — «POOOT BCEraa CUJIbHEE».

Kareropus xevica: BBomHbI

MecTo Keiica B CTpYKTYpe IporpaMMbl: 6a30Bbli, MOTMBALMOHHBIN KelC

KomnyecTBo yuebHBIX YacoB: 8

3amava Keyica: MO3HAKOMUTh C MMPOM ITPOMBIIIJIEHHON POOOTOTEXHUKY ¥ 0OOCHOBATh YTBEPKIEHME
«pob6oT Bcerpa cuibHee» Ha 001LeM ceMuHape.
Oskupaembie pe3yyibTaTbl PA6OThI: PopMUpOBaHYE Y OOYYAOIIMXCS TOHMMAHMS TPUHIMIIOB PaGOThI

CHUCTEeMbI YIIPaBJI€HN ITPOMBIIIVIEHHBIM MaHUITYJIITOPOM

1.2.2. Moayab «CMeHa miaHa»

Omnycadne npobJIeMHON CUTYaALUU

[TpOMBIIIUIEHHBINT MaHUITYJIATOP, KaK MPaBWIO, IPMMEHSIETCS /i1 TIepeMeIleHs MPeIMETOB U BbI-
TTOJIHEHMSI TeXHOJIOTMYEeCKUX omnepannii Ha mpou3BoacTBax. OJHAKO C KaKIbIM JHEM IPOMBIIIJIEHHBIX PO-
6OTOB BCE yallle MOXKHO 3aCTaTh 3a JOBOJIbHO HEOOBIUHBIMMU JIJISI HUX PabOTaMu: OT PasIUTHUSI HAIIUTKOB B
6ape 10 HAMMCAHUS XYAOKECTBEHHBIX KapTUH. D(PheKTHbIE BUIEO C 3aMeIJIEHHON ChEMKOM, MOIYJISIPHbIE
ceuac Ha BUJIEOCEPBMCAX, B peKjiaMe U B pribMax, OTKPbLIM HOBYIO cdepy MpuMeHeHMs] poO0TOB, BeAb
repeMelleHNs IO CJIOXKHBIM TPAeKTOPUSIM C BICOKOJ TOUHOCTBIO — 3TO TO, B UEM XOPOILY POOOTHI-MaHM-
MTYJISITOPbI

Kareropus Kevica: BBOOHbIN

MecTo Kelica B CTPYKTYPE IMPOrpamMMbl: 6a30BbIi, MOTUBAIIIOHHBIN

KonnyecTBoO yUebHBIX YaCOB, Ha KOTOPbLIE paCCUMTAH Keuc: 8

3aiava Keca: C TOMOIIbI0O MAHUITYJISITOPA CHATh 3 (MEKTHYIO CIIEHY C pe3KOJi CMEHOM IUTaHa U CJIOK-
HBIMU JABUKEHUSIMM KaMephbl
Oskmmaembie pe3ysabTaThl: ApTedakT 1Mo UTOraM OCBOeHMsI Kelica POJIMK, CHSITBIN C Pe3KO CMEeHOM

ITIJIAaHOB.

1.2.3. Moayab «ABTOHOMHas1 3D neyaTb».

Omnucadne 1pobJIeMHON CUTYaALIUNA

B nmpoMbliiIeHHOM TPOM3BOACTBE OCTAHOBKA aBTOMATU3UPOBAHHbBIX JIMHMI BEIET K yObITKaM. B xai1-
TEeKe IOTepU BpeMeHM Ha OOCay>kKuBaHMe 3D-mpuHTEepa He MPUBEOYT K CTOJb CEPbE3HBIM YOBITKAM, HO
BpeMs], 3aTpaunBaeMoe Ha [leyaTb Maccamy (Harpumep, epe MeporpusITUSIMUA ) MOXKHO ITOTPATUTD C 60JTb-
111} TT0JIb30M.

Kateropus Kevica: BBOOHbIN
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MecTo Kejica B CTPYKTYPE IPOrpamMMbl: 6a30BbIi, MOTMBAIIMOHHBIN

KonnuecTBoO yUebHBIX YaCOB/3aHATUI, Ha KOTOPbIe pacCunTaH Kerc: 14

3amaua Keca:

IpMHTEPA U IIOATOTOBKMA K II€UaTU HOBBIX ;[eTaneIZ.

Oskupmaembie pe3yyibTaThl: ATMapaTHOE pellleHyre aBTOMAaTUIeCKOro o0CykuBaHust 3D-mipuHTepa
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