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HHOACHUTEJBHASA 3AIIUCKA

JlononHutenbHast obueoOpa3oBarenpHas oOmiepa3BuBaromias mnporpamma  «OCHOBBI
TEXHOJIOrMil XalTeK» OTHOCUTCS K IMporpaMMaM TeXHHYeCKOil HANPAaBJECHHOCTH CTAPTOBOIO
YPOBHS, peanu3yeMbIM Ha 6a3ze KBanrtopuyma.

HopmatuBHBIE JOKYMEHTBI, HA OCHOBaHUH KOTOPBIX pa3zpaboTaHa mporpamma:

- @enepanbHblii 3akoH OT 29 nekabps 2012 1. Ne 273-®3 «O06 obpa3zoBaHuM B
Poccuiickoit denepanuny;

- Pacnopspkenne [IpaButensctBa PO ot 4 centsops 2014 1. Ne 1726-p «Konnenmus
Pa3BUTHS JOMOJHUTEIHHOTO 00pa30BaHUS JACTEH;

- Ilpuka3 MunucrepctBa npocsemenuss PO or 9 wosOps 2018 1. Ne 196 «O6
YTBEP)KJICHUH TOpPSAJKAa OpTraHU3alMl M OCYLIECTBICHUS 00pa30BaTEIbHOM
JESTEIIbHOCTH 110 IONOJHUTENIbHBIM 00111€00pa30BaTelIbHBIM IPOrpaMMam»;

- Ilpuka3 MunuctepcrBa npocsemeHuss P® ot 30 cenrabps 2020 r. Ne 533 «O
BHeceHMH  u3MeHeHuil B llopsgok  opraHumzanMd W OCYIIECTBICHHS
00pa30BaTeNbHON J€ATENbHOCTH 110 JONOJHUTEIBHBIM 00111€00pa3oBaTeIbHBIM
nporpaMmaM,  YTBEpPKACHHBIM  mpukazoM  MUHHUCTEpCTBa  MPOCBELICHUS
Poccuiickoit @enepanuu ot 9 HOos0ps 2018 1. Ne 196»;

- Pacnopsoxkenne Munucrepcrsa npocetieHuss PO ot 17 nekabps 2019 r. Ne P-139
«O0 yTBEpXKIEHUU METOJUYECKMX PEKOMEHJAIMIl 10 CO3JIaHUI0 JIETCKHUX
TexHonapkoB  «KBaHtopuym» B pamMKax  pErHOHANbHBIX  IPOEKTOB,
o0ecTeunBarOIINX JOCTHKEHHE LIEJIeH, IToKa3aTeNeil U pe3yabTaToB (heaepabHOTo
MpoeKTa « Y clex KaxaI0ro pedeHKa» HallMOHAIBHOTO NpoekTa «O0pa3oBaHuey;

- IloctanoBnenue ['J1aBHOrO TrocyJapCTBEHHOTO CaHUTapHOro Bpaya PO ot
28.09.2020 No 28 «O06 ytBepxkaenun canuTapubix npasun CII 2.4.3648-20
«CaHUTapHO-3MUEMHOJIOTHYEeCKHEe TPeOOBaHUS K OpraHU3alUsM BOCIHUTaHUS U
00yueHHMsI, OTJIbIXa U 03/I0POBIICHUS IETEH U MOJIOAEKI;

- Ilpuka3 [lemaprameHta oOpa3oBaHusi U Hayku KemepoBckoil obmactu ot
05.05.2019 r. Ne 740 «O6 ytBepxkaeHun IIpaBun nepcoHUPUIMPOBAHHOTO
(uHaHCUPOBAHUS JONOJHUTEIBHOTO 00PAa30BaHUs JETEI;

- YcraB MBY J1I0 «llenTp neTcKoro (FOHOIIECKOT0) TEXHMYECKOTO TBOPYECTBA
«Mepunnan».

AKTYyaJIbHOCTb JIAaHHOHN IIPOrpaMMbl IPOAUKTOBAHA CO3/IaHUEM BBICOKOTEXHOJIOTUYHBIX,
HAayKOEMKHX IPOU3BOJICTB, OKAa3bIBAIOUIMX 3HAYUTEIBHOE BIMSHUE HA COBPEMEHHBINA DPBIHOK
TpyZa U (QOPMHUPYIOUIMX HOBbIE TpeOOBaHUS K KOHKYPEHTOCIIOCOOHBIM CHElHaIucTaMm,
0COOEHHO CBSI3aHHBIX C BBICOKOTEXHOJIOTMYHBIMHU OTpPACIsIMU Mpou3BoAcTBa. OOyuyeHue 1o
nporpamme «OCHOBBI TEXHOJIOTMI XaWTeK» IMOrpyKaeT INIKOJIbHUKOB B MH)XXCHEPHYIO Cpely H
JlaeT HaydalbHble Npo(eccHOHANbHBIE KOMIETEHIIMM B OOJACTH Ja3€pHBIX, aJJIUTUBHBIX H
(bpe3epHbIX TEXHOJIOTHM, TEXHOJIOTUHM NalKW 3JIEKTPOHHBIX KOMIIOHEHTOB, CXEMOTEXHHKHU.
VYuyamuecs moiay4yaT HaBbIKM paboOThl HA COBPEMEHHOM BBICOKOTEXHOJIOTUYHOM 00OPYAOBaHHH,
OCBOAT €r0 BO3MOKHOCTH U CIOCOOBI MPAKTUYECKOTO MPUMEHEHHSI, TO3HAKOMSTCS C METO/IaMU
TEXHUYECKOTO TBOPUYECTBA, OMpEENsAT Hanlojiee MHTEPECHbIE HANPaBICHUS JUIS JajlbHEUIIEero
MPAKTUYECKOT0 U3YUEHHUS U BOIUIOIIEHHUS CBOUX UIE€H U TPOEKTOB.

IIporpamma paszpaboTaHa Ha OCHOBE MeToauWdeckoro mocobus TummupOaeBa [lenuca
QapugoBnua «XalTeK TYyJIKHUT», MPENOCTaBIEHHOrO (eaepaibHbIMU THIOTOPAMH JIETCKHUX
TexHomapkoB «KBaHTOpuym» 1o HampabieHHIo «XahTek» (M.: @oHa HOBBIX (OPM pa3BUTHUA
obpa3zoBanmus, 2017. — 128 c.).

Ilenarormueckass 1mejeco00pPa3sHOCTL IIPOIPaMMBbl  3aKJIIOYAETCd B  pead3aluu
npodoprueHTaMOHHBIX 3amad. [Ipodeccnn TexHMUeckoro mpoduisi CTAaHOBSATCA BCE Oolee
BOCTpeOOBaHHBIMU. B CBSI3M ¢ O3THUM TOBBIIACTCA pPOJb TEXHUYECKOTO TBOPUYECTBA B
(OpMHpPOBAHUU JIMYHOCTH, CHOCOOHOW B OyaylmieM K akTMBHOMY Y4YacTHIO B pa3BUTUHU



COIIMAIbHO-OKOHOMUYECKOr0o mnoTeHnuana Poccun. JlaHHas NOpakTUKO-OPUEHTHPOBAHHAS
nporpaMMa Inpu3BaHa (OpPMHpPOBATH B ydalluXcs MpeanpodeccHOHalbHBIE KauecTBa,
HeoOXouMble NIl OyIymux paOouuX U WHKEHEPHBIX KaJpOB, CIOCOOCTBYET BBIBICHHUIO U
Pa3BUTHIO TAIAHTJIMBBIX JIeTeH B 001aCTH TEXHUYECKOT'O TBOPUYECTBA.

XaWTeK - HalpaBJIC€HUE MAKCUMaJIbHO MEXKIMCUUIUIMHAPDHOE K TECHO CBS3aHO C
OCTIbHBIMU KBaHTyMamMH. B kakom Obl KBaHTyM€ IIKOJBHUK He oOydancs, paOoTbl
MPAKTUYECKON HAIPaBICHHOCTH MPOXOJAT MMEHHO B XalTeK KBaHTyMe, MO3TOMY OCOOEHHO
BaXHO BBIABIATH DPEOSAT, KOTOpBIE MPOSBISAIOT HHTEPEC K OOOPYJOBAaHUIO M IOKA3bIBAIOT
XOpOLIME pe3yJbTaThl B €r0 OCBOCHHMU. B paibHeWlIeM OHUM CMOTYT JaBaTh KOHCYJIbTallUU
pedsitaM W3 JpyruX KBAaHTYMOB WM JaX€ BBIIOJHATh HEKUE TMOJAPSAHBIE PaOOTHI
MEXIUCUUIUTMHAPHOTO TMpoekTa. HeoOxomumo oTMeTuTh, 4TO0 XalTek KBAaHTYM SIBISIETCS
CBSI3YIOIIMM 3BEHOM HE TOJIbKO BHYTpu KBaHTOpHyma, oOBenuHss pabOTHl MO IPOEKTaM B
€MHOE IIeJI0E, HO M MOXET BBINOJHATh POJb pachpelesiéHHON ceTn o0opyAoBaHHUsA, KOraa
KBaHTOpHYMBI pa3HbIX PETHOHOB JOIOJIHAT APYT Apyra 000pyA0BaHUEM U CIIELIUATUCTAMH.

Heab mporpammbl: GopMUpOBaHHE KOMIETCHIIMNA MO padoTe ¢ BEICOKOTEXHOJIOTMYHBIM
000pyI0BaHHEM U X IPUMEHEHUE B IPAKTUUECKUX pabOTax U B IPOEKTAX.

3agauu:
obpazoeamenvHule

— TpuUBJEYb LIKOJBHUKOB K HCCIIEOBATEIbCKON U M300pEeTaTeNbCKOM NesATENbHOCTH,
MI0Ka3aTh UM, UTO HaIPaBJICHHE « XaUTEK» UHTEPECHO U MEPCIIEKTUBHO;

— TIO3HAKOMHTH C COBPEMEHHBIM TE€XHOJOTHYHBIM 00OpyJOBaHHWEM XaWTeK KBAaHTyMa
(J1a3epHBIM, aITUTUBHBIM, MEXaHU3UPOBAHHBIM), CIIOCOOAMHU M BO3MOXKHOCTSIMHU €TO
IIPAKTUYECKOI0 MPUMEHEHNUS;

—  J1aTh NepBOHAyYajbHbIEC MPEACTABIEHUS O pabOTe B CUCTEME aBTOMAaTU3MPOBAHHOIO
npoektupoBanus (CAIIP) u coznanuto 2D u 3D mozeneit;

—  (opmupoBaTh yMEHHS MPAKTUYECKON pabOTHI C 3JIEKTPOHHBIMU KOMIIOHEHTaMH;

—  JlaThb MEepBOHAYAJIbHOE MPECTABICHNE O BO3MOXKHBIX MPO(ECCHOHATBHBIX 00JIACTSIX,
I7IE HCIOJIb3YETCS BBICOKOTEXHOJIOTMYHOE OO0OpYyJOBaHHE, 3HAHUS M yMEHUS,
MIOJIyYEHHBIE B XaUTEK KBAHTYME;

pazeusaroujue

—  pa3BUBaTh HaBBIKH, HEOOXOJMMBIE JUIsl IPOEKTHOM JEATEIbHOCTH;

—  pa3BUBaTh IPOCTPAHCTBEHHOE MBIIIJICHHE;

—  pa3BUBaTh NI03HABATEJbHYI0 aKTUBHOCTb, TBOPUYECKYIO MHUIIMATUBY:
eéocnumamesnbHble

—  BOCIHTHIBATh OTHOILIEHUS JIEJIOBOIO COTPYIHUYECTBA, B3aUMOYBAaXKCHMUS;

— TOpuoOLIaTh YydYallMXCsl K HAyYHbIM LEHHOCTAM U JIOCTH)KEHUSM COBPEMEHHOMU
TEXHUKH,

—  cozeHcTBOBaTh NPO(ecCHOHATBHOMY CAMOOIPEIEIICHUIO YUaIXCS.

OOyyeHue Mo JaHHOW MpOrpaMMe OCHOBAaHO Ha CIEAYIOIMX MPUHUMIAX: HAYYHOCTH,
CO3HATEJIBHOCTH, JOCTYNHOCTH, HAaINIAJHOCTH, IIOCIEI0BAaTEIbHOCTH, CBS3M TEOPHUH C
MPAKTUKOM, BAPUATUBHOCTH.

OrianuurtenbHass o0co0eHHOCTH mnporpamMmbl. lIporpamma «OCHOBBI TEXHOJIOTHI
XaiiTek» HamnpaBjeHHa Ha CTAHOBJEHHE IPOEKTHOM JAEATEIbHOCTH Yy4Yalluxcsi B o0iactu
COBPEMEHHBIX HHXXEHEPHBIX TEXHOJOrui. braromaps MeXAMCUUITIMHAPHOCTH NPOEKTHOU
NEeSTeNIbHOCTH, OOydwaromyecs OIpeneisT Haubolee WHTEpPECHbIE HampaBlIeHUS s
JabHEHMIIIEro MPakTHUECKOro W3Y4eHHs, MOJIydaT HaBbIKM paObOThl B KOMAHJE, paclpeaeieHuH
poJieil Ipy BBIMTOJIHEHUH 3aJJaHU, TPeOYIONNX 3HAHUM U YMEHUI B pa3IMuHBIX 00JIacTAX HAyKH
Y TEXHUKH.

Anpecatr mporpammbl. J[aHHas mporpaMma TIpeaHasHadeHa s oOydarommxcs 12-18
net. TpeboBaHUS K MUHUMAJILHOMY YPOBHIO KOMIIETCHIIMN y4YaIuxcsi Ipu Habope Ha oOyueHue
OTCYTCTBYIOT, 3a UCKJIFOYEHHEM 3HAHUS NEPCOHAIBHOIO KOMIIBIOTEPA HA YPOBHE MOJIb30BATEINS.
KonuuectBo gereit B rpymme ot / g0 15 uenoBek. Peanusanus mnporpaMmbl JIOMYCKAeT
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Pa3HOBO3PACTHOM COCTAaB Y4YallMXCS, YTO CIIOCOOCTBYET COLIMAJbHOMY pa3BUTHUIO JETEH,
(GhOpMUPOBAHUIO YMEHUS padOTaTh B Pa3HOBO3PACTHOM KOJUICKTHBE.

Habop yuwammxcs B 00beqUHEHHE OCYIIECTBISETCS Ha J0OpPOBOJIBHOM OCHOBE.
3auucieHre B TPyNIbl IPOU3BOJUTCS HA OCHOBAHUU 3aIIOJIHEHUS POAMUTENSAMHU (3aKOHHBIMU
HPE/ICTABUTEIIAMHE) 3asIBJICHHS O 3a4MCIICHUN B y4eOHOE 00bEAMHEHHE.

O0bem U cpok ocBoeHusi nmporpammbl. [IporpaMma «OcCHOBBI TeXHONOIMM XaWTEK»
paccuuTaHa Ha 72 4aca, peaqu3yeTcs B TeueHue 3 MecsileB Kak BBOAHbIH MoAyJb Ha 0aze
KBantopuyma B ydeOHOM KaOWHETE C HEOOXOAMMBIM OOOPYIOBAaHHEM, TEXHUYECKUM U
pecypcHbIM 00€cliedeHHEeM B COOTBETCTBUU C MEPEYHEM, YKa3aHHBIM B y4eOHO-METOIUYECKOM
nocoouu «XanTeK: TYJIKUT».

3aHATHS TPOBOISITCSA 110 6 4acoB B Heemo (2 pasa B HEJEIIO 10 3 aKaJeMHUYSCKHX Jaca)
Wi 1o 4 4daca B Hezdeno (2 pa3a B HEAENIO IO 2 aKaJeMUYECKUX 4Yaca) B 3aBUCUMOCTH OT
3apOCOB POAUTENEH U KOMIUIEKTOBAHUS IPYIIIL.

®opma o0yuyeHnss — o4Has. OcOOEHHOCTBbIO OpraHM3alld 00pa3oBaTENbHOU
JIEATEIbHOCTH SIBJIAETCS BO3MOXHOCTb IPOBENCHMS 3aHATHI C NPUMEHEHUEM 3JIEKTPOHHOIO
o0y4YeHHsI W JUCTAHLIMOHHBIX O0pA30BaTEIbHBIX TEXHOJOTHH, YTO O0ECIeYyMBaeT OCBOCHHE
yYaluMucs 00pa3oBaTeNbHOW MpPOrpaMMbl B TMOJHOM OOBEME HE3aBHUCHMO OT MecTa HX
HaxoxnaeHud. llpu npoBegeHHM 3aHATHH C NPUMEHEHUEM DJEKTPOHHOTO OOy4YeHHs U
JTUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUN HCTONB3YIOTCS odunuanbubiii cadt MBY J10
«UenTp «Mepuauany, miatdopMsl 1Jis AUCTAHIMOHHOTO OHJIAHH 00y4eHUs, COIIMAIbHBIE CETH.

®opMbI U MeTOAbI PadOThI: JEKLNH, JIEKIUOHHO-IPAKTUUECKUE 3aHATHUS, PAKTUKYM,
3aHATUE-COPEBHOBAHUE, JBPUCTUYECKHE Oecebl, KPYIJbIe CTOJbBI, IUCKYCCHUH, KEHC-MEeTo[,
MPOEKTHas JIeATENbHOCTD, AaTa ckayTuHr, Workshop (pabouast Mmactepckas - rpymnmnoBas padora,
I7Ie BCE YYaCTHMKH aKTUBHBI M CaMOCTOSITEJIbHBI), KOHCYJbTAI[MHM, NPE3EHTALNU, CO3AaHUE U
pelieHne TPOOJIEMHBIX CUTYallMid, BBIMOJHEHHE CAMOCTOATEIbHOW pabOThl, HSKCKYPCHH,
KOHKYPCBI, BBICTABKU U APyTU€ BUJbl yUeOHBIX 3aHATHI U y4eOHBIX padoT.

WNHTepec K 3aHATUSM TMOBBIIIAET MCHOJIb30BAaHUE HAYYHO-TIOMYJISIPHBIX MaTEpHAJIOB,
MPAKTUKO-OPUEHTUPOBAHHBIX KEHCOB U 3aJaHuil, pa3paboTKa U peanu3alus IpOeKTOB, y4acTue
B IPO(QHIIBHBIX MEPOIPUATHIX U COPEBHOBAHUSAX PA3HOT'O YPOBHS.

Keiic-TexHonorust - 310 o0yuyeHue, UCHOJB3YIOLIee ONMMCAHNUE PEANbHON CUTYallMH WM
CHelManbHO MOJATOTOBJICHHBIM MaTepHal ¢ OINUCAHWEM KOHKPETHOM NpoOieMbl, KOTOpPYIO
HEOoOXOJUMO  paspemuTh B cocTaBe rIpynnbl.  Kelic-TeXHONOrMM — HampaBieHbl  Ha
UCCJIEOBATEIbCKYI0 WM HWHKEHEPHO-TIPOEKTUPOBOYHYIO  JESATENIBHOCTb, BBICTYNAIOT B
Oo0y4eHHH KaK CHUHEpreTHYecKas TEXHOJIOTHS («IOrPYKEHHE» B CHUTYALUI0, «YMHOXKCHHE»
3HaHUHM, «O03apeHHe», «OTKpbITHE»). TeMbl KeHCOB M MPOEKTOB JOJKHBI OBITH OJNM3KH H
MOHSTHBI, IPOOJIEMBI - OCO3HaBaeMbl. B njeanbHOM ciayyae BBOAHAS YacTh JOJDKHA CO3/1aBaTh
MOHSTHYIO UHTPUTY, OOpUCOBBIBATH MPOOJIEMATHKY, 3aJla4ya MeJarora He OCTaHaBIMBAThH IMOJIET
MBICJIH, & MATKO HANpaBiIsATh PEHICHUE C YYETOM TEXHOJIOTMUYECKUX 0COOEHHOCTEH MPOU3BOJICTBA
WIN J]aBaTh CBOOO/Y BBITIOJHEHHUS, TIOCIIE KOTOPOH, YUUTHIBAs TEXHOJIOIMYECKHE OTPaHUUYCHUS U
O0COOEHHOCTH O000pYyIOBaHMs peIIeHne, OyJaeT MOAMGUIIMPOBATHCSA CAMHUM HWHHIHATOPpOM. B
X0Jie pa3pabOTKH M peaau3ald MPOEKTOB M3YYalOTCsS BOMPOCH OTIENBHBIX TEM, UMEIOIUX
aKTyaJIbHOE TPUKIIAIHOE WIM TEOPETUYEeCKOoe 3HaueHHue. Y ydammxcs (GOpMHUPYIOTCS HaBBIKU
MOCTAHOBKHM MPOOJIEMBI, CaMOCTOATENBHOTO IMOKMCKA M aHainu3a WHGOpMAalMM, MpPOBEICHHUS,
00paboOTKM M aHanM3a Pe3yJbTaTOB IMPOEKTAa. YUalluecs IMOJy4aloT OMBIT CAMOCTOATEIbHBIX
DKCIEPUMEHTAIbHBIX, TEOPETUYECKUX M NPAKTHUUECKUX U3bICKaHUil. B cBsa3u ¢ atum
npeobiaatoT TpynnoBbie Gopmbl 00ydeHHs, MOTYT ObITh pealn30BaHbl U MHJIMBUyaJIbHbIE, U
¢bpoHTaIBHBIE POPMBI 0OYUEHUS.

B xone oOydeHus ydamuMucsi TOJKHBI ObITh BBITIOJHEHBI: HE MEHEE OJIHOTO M3JEIus,
W3TOTOBJICHHOTO C MCIOJIb30BAHUEM KaXJIOM U3 TEXHOJOTrui (JIa3epHOM, aaJIuTUBHOM,
bpe3epHoil), HE MEHee OJHOTO AJIEMEHTa, U3TOTOBJIEHHOTO METOJO0M PAabOTHI C AJIEKTPOHHBIMU
KOMIIOHEHTaMH; He MEHEee OJHOTO MPOEKTa C CO3JaHreM UTOroBoit 3D-mozenu; He MeHee OIHOM
001elt KOHCTPYKINUH, pa3paboTaHHON B KOMaH/IE.
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Peanuzanmss mporpamMMbl  IpeIIioyiaracT — HCIOJIb30BaHHE  3/I0POBHECOEPEraroIix
TEXHOJIOTHH. 310poBbecOeperarommas JeaTeIbHOCTh PeaIn3yeTcs:
- 4yepe3 co3aHue 0e30IaCHBIX MAaTEPUATbHO-TEXHUYECKHUX YCIIOBHH;
— BKIIIOYCHHCM B 3aHATHC AWMHAMHUYCCKHUX IIay3, HepHOHH‘IeCKOﬁ CMCHBI ACATCIIBHOCTHU
yUaImxcs;
— KOHTPOJIEM COOJIIOJICHHS yUAIIUMUCS MPaBHII pabOThI C 000PyI0BaHHEM,;
4epe3 co3/iaHue OJIarompUsTHOrO MICHXOJIOTHYECKOr0 KIIMMaTa B y4eOHO# rpyIie B

IIpeamer

I[Inanupyemble pe3yJbTaThl

Hble U npeanpogeccuoHaJbHbie pe3yabrarhl (hard koMnereHumn)

B pesynbrare ocBOeHUS TpOrpamMMbl yHaruecs
OyayT 3HATD:

oyayT ym

OCHOBHBIC TEXHOJIOTHH, HCIIOJb3yeMble B XaHTeKe, MX OTIUYHEe, OCOOEHHOCTH M
NPaKTUKU IPUMEHEHUs IpU pa3paboTKe MPOTOTHUIIOB;

NOJIB30BaTeNbCKHid HHTEpdEiic mpodmisHoro 10, 6a30BbIi HHCTPYMEHTAPHUH;
IOPUHIUNBI TPOEKTUPOBAHUS B CHUCTEME aBTOMATU3MPOBAHHOI'O MPOEKTHUPOBAHHUS
(CAIIP), ocHOBBI co31anus u npoektuposanus 2D u 3D mozaenei;

OpaBWiIa MOJArOTOBKM 3aJaHMsl Juld I[edaTH, BblOOpa Marepuana, KOHTPOJISL
MOJYYEHHOTO pe3yJIbTara;

OCHOBBI MaTE€PUATIOBEACHNUS;

napameTpsl 00pabOTKH MaTepHajIoB HAa 00OPYAOBAaHUH B 3aBUCUMOCTH OT UX CBOICTB;
OCHOBBI M IpaBWjia pabOThl Ha Ja3epHOM OOOPY/IOBAHMHU; €r0 TUIIOBBIE MPOOJIEMBI,
00CITy’)KUBaHUE U TEXHUKY O€301IaCHOCTH;

OCHOBBI U MpaBuiia pabOThl HA aJIUTUBHOM 00OPYA0BAaHUM; €r0 THUIIOBbIE MPOOIIEMBI,
00CITy’)KUBaHUE U TEXHUKY O€30MTaCHOCTH;

OCHOBBI U TIpaBuia pabOTHl Ha (pe3epHOM O0O0OPYJOBAHUU, €TO TUIOBBIE MPOOIEMBI,
00CITy’)KHBaHUE U TEXHUKY O€30MaCHOCTH; XapaKTEPUCTHKH Pa3IMYHBIX THUIIOB (pe3;
OCHOBBI U NTpaBHJia paboThI C NEKTPOHHBIMU KOMIIOHEHTaMH;

OCHOBHBIE THIIBI PACXOJHBIX MaTEPUAIIOB M CIIOCOOBI MCIIOJIb30BAaHUS; OCOOCHHOCTH
nocTOOPaOOTKY U3ETHM, U3rOTOBJICHHBIX Ha Pa3IMYHbIX THNAxX 3D-NpUHTEPOB U 1p.;
OCHOBBI ¥ TIpaBwiia pabOTHI C MASUIbHBIMU CTAaHIIUSIMH,

METO/Ibl TEXHUYECKOI'0 TBOPUECTBA,

€Th:

OpraHM30BBIBATH paboyee MecTo;

TEXHOJIOTUYECKH TPAaBHIBHO 00pamaTrhcsi ¢ 00OpyIoBaHHMEM XalTeKk KBaHTyMa M
UHCTPYMEHTAMH IPU BBITOJHEHUH NPAKTUKO- OPUEHTUPOBAHHBIX paldoT;

COOTIONIaTh TEXHHUKY OE€30ITaCHOCTH TPH BBHITIOJHEHUH TPAKTHKO-OPUEHTHPOBAHHBIX
3aaHui;

TIOJITOTABIIMBATH 3aJIaHUs JUIs TIeUaTH, IPABUIHHO BEIOMPATh MaTEPHAIIBL;

BBINOJIHATH MPOCTEHIINE TpaKTHYECKHe pabOThl Ha JIa3epHOM 000pYAOBaHHH;
BBITTOJTHATH MPOCTEHIIINE TPaKTHYECKHE PabOThHI HA aINTUBHOM 000pYTOBaHUH;
BBINOJIHATH MpOCTeiiue npakTuueckue padorsl Ha 3D-npuHTEpe U I0TTEpE;
BBIMIOJIHATh TPOCTEHIINE MPAKTHYECKHE pPAaOOThI C HCIOJIB30BAaHHEM TAsIbHBIX
CTaHIIMM;

BBINTOJIHATh TPOCTEHIINE TMPAKTHYECKHEe pabOThl C HMCIOIB30BAHUEM BEKTOPHOH M
pacTpoBoii rpaduky,

NPaBWIBHO ITOJIE30BaThCS PYYHBIM WHCTPYMEHTOM TIPH BBITIOJHEHUHW TPAKTHUYECKUX
pabor;

JIMYHOCTHBIE U MeTanpeaMeTHbIe Pe3yJbTaThl (soft KoMmeTeHMH)
JIMYHOCTHBIE

HAJIMYXE ITO3HABATCIIBHOI'O HUHTEPECA,



- yMEHHE OPUEHTHPOBATHCA B MHPOPMAIMOHHOM MPOCTPAHCTBE, UCKATh MHGOPMAIUIO
B CBOOOHBIX HCTOYHUKAX U CTPYKTYPUPOBATH €€
- TpOsIBIICHUE TEXHUYECKOTO MBIIIIJICHHUS, TBOPYECKOI WHUIATHBBI,
CaMOCTOSITEIILHOCTH;
-~ CHOCOOHOCTH TBOPYECKH pelIaTh TEXHUUECKUE 33]1auH;
- TOTOBHOCTbH M CIIOCOOHOCThH MPUMEHEHUS TEOPETUUCCKUX 3HAHUHU ISl peIIeHus 3a71a4
B PEabHOM MHUpE.
MertanpeameTHbie
pEryJaTUBHbBIE YHUBEPCAIbHbIE YUeOHBIC JCHCTBUS:
- YMEHHE CTaBUTh BOIMPOCHI, CBSI3aHHBIC C TEMOU MPOEKTA, MPAKTHIECKON pabOTHI;
- YMEHHE NPUHHUMAThH U COXPaHATh yUeOHYIO 3a/1a4y;
- yYMEHHE IUIAHUPOBATh TIOCIEAOBATEIHHOCTh OTAllOB  IMPOCKTHPOBAHUS  JUIS
JOCTUKEHUS 1IeIIH;
- YMEHHE ONPECIIATh IEPBOOYCPEIHEIC 3a/1a4H;
- ymeHnue 3¢ (HeKTUBHO UCTOIb30BaTh UMEIOIINECS PECYPCHI;
- YMEHHE OCYUIICCTBIISTH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 110 PE3yIIbTATY;
—  CHOCOOHOCTH MPABWJIBHO OPTaHU30BBIBATH paboyee MECTO U BpeMs IS JOCTUKECHHUS
MMOCTaBJIICHHBIX IIEJICH;
MO3HABATENIbHBIC YHUBEPCAIIbHBIE YUeOHbIC JCHCTBUS:
- YMEHHE HaXOJWTh, aHATM3UPOBAThH M UCIIOJIb30BATh PEIICBAHTHYIO HH()OPMAIIHIO;
- TIPOAYKTHBHOE MCHOJIb30BaHUE TEXHUYECKOMN JIUTEPATyphl AJIsl IOUCKA PEIICHHIA;
- U3JI0’)KEHUE MBICII B YETKOW JIOTHYECKOH IMOCIICIOBATEILHOCTH, OTCTAMBAHKIE CBOCH
TOUKH 3PEHHUS, aHAIU3 CUTYallUH U CaMOCTOSTENbHBII BHIOOP OTBETAa Ha BOIPOCHI
MyTEeM JIOTHYECKHUX PACCYKICHUH;
-  YMEHHE yCTaHaBIMBATh aHAJIOTUHU, TPUINHHO-CIIEICTBEHHBIE CBS3H;
KOMMYHHKATHBHBIC YHHBEPCAIbHBIC YICOHBIC ICHCTBUS:
- yMmeHue paboTath B koMaHJe (paboTa B 00mmeM putme, 3¢ (HeKTUBHOE paclipeieiieHIe
3a/1a4, paboTa B YCIIOBHSX OTPAHWUYEHUH, CTPECCOYCTONIUBOCTE | JIp.);
- YMEHHE CIylaTh M CIHBIIATh COOECeHUKA, apryMEHTHPOBAHHO OTCTaMBaTh CBOIO
TOYKY 3pCHHUS;
—  HaBBIKU MyOJMYHOTO BBICTYIIJICHUS U MPE3EHTAIH PE3YIbTATOB.

(I)OprI KOHTPOJIA 1 MOABCACHUA HTOIOB peaJanu3anvu nNporpaMmmabl

Ha 3aHATHAX HCHONB3YIOTCA: BXOAHOHM M TEKYLIMH KOHTPOJb, MPOMEXKYTOUHAs MU
UTOTOBAs aTTECTAIINS.

BxogHolt KOHTposb mpeanosiaraeT cobecegoBaHUE, B XOjA€ KOTOPOTo Ompejaessercs
HAJIMYME Yy YYallerocss MHUHHMAaJIbHOTO HEOOXOAMMOTO YpPOBHS BXOJHBIX KOMITCTEHIIHNA:
BJIaJICHHE MEPCOHATIBLHBIM KOMITBIOTEPOM Ha YPOBHE IOJIb30BATENs Uepe3 OMpoc, HaOI0IeHHUE 32
BBINTOJIHEHUEM MTPAKTUICCKHUX 3a/IaHUM.

Texkymmii KOHTPOJIb OCYIIECTBIISIETCS MOCPEACTBOM HAOMIOACHUS 3a JEATEIbHOCTBIO
yUaIlIuXCsl Ha KOKIOM 3aHATHH M (DUKCAIMM WX YMEHHWH BO BpeMs paboThl Haj MpoOiieMaMu
KelicoB o pazfenam. OTMeuaeTcs aKTMBHOCTbh y4YacTHs YYalllUXCS B MEPONPUATHSIX, CTEIEHb
CaMOCTOSITENIFHOCTH TIpH paboTe HaJ TBOPYECKHMHU 3aTaHUSMHU, CaMOCTOSTEIBHBIN IOUCK H
pa3paboTKa MHTEPECHBIX TEM JJIS A0KIaa (MM MUHU-TIPOEKTA) B paMKaxX HarpaBieHus: XailTek
KBaHTYMa.

ITpomerxyTouHas aTTecTanys MpearnoiaraeT aHalau3 pe3yibTaToB MPAKTUYECKUX PaboT U
MPOCKTHON JESTEIHHOCTH 10 UTOTaM BBITIOJHEHUSI TPYMIIOBBIX W WHAMBHIYaTbHBIX 3aJlaHHUH
KaXJI0T0 pa3zesa MporpaMmebl, o UToram paboThl y4aCTHUKOB KOMaH bl HaJl IPoOIeMO Keiica.

HtoroBas aTrecTamus BKIIOYAET IMyOJMYHYIO JEMOHCTPALMIO PE3yJIbTaTOB MPOEKTHON
NeSITeILHOCTH U paboThl HaJ MPoOIeMoil Keiica; mpe3eHTauo padoThl KOMaH bl HaJl pelIeHueM
Keiica, MyONMYHBIE BBICTYIJICHUS YYAaCTHUKOB KOMAaHJ C TOCIEIYIONIMM OOCYXICHHUEM



pe3yabTaTOB UX PabOTBl M OTBETAaMH Ha BOMNPOCHI IO COAEP)KAHUIO NPAKTUYECKUX PadOT,
IPOCKTOB M TIOJYYEHHBIM pe3yJibTaTaM; TBOPYECKOE MOPTQOINO;, ydacTue B NPO(UIBHBIX
KOHKYPCaxX U MEPONPUATHUSAX.

OneHounsle MaTepuansl AaHbl B [Ipunoxxenuu.

YYEBHO-TEMATUYECKHWH IUIAH

No Haspanue paznena KosnuecTBo yacoB ®DopMbI KOHTPOJIsI/
BCEro | Teopwsi | MpaKTHUKA aTTecTaluu
1. | BBeneHue B KBAHTYM 3 1 2 Ha0nronenue,
MPAKTUICCKHE
3a/laHus
2. | TexHoJIOTHH J1a3epPHOii 00pabOTKH 21 6 15 [IpakTnueckue
2.1. BekTopHas rpaduka u 9 3 6 paboThl, pelieHue
2D-MonenpoBanue Kelica
2.2. Pabota ¢ kelicom 12 3 9
3. | AIIMTHBHBbIE TEXHOJOTHH 24 6 18 [IpakTrueckue
3.1. OGbeMHOE MOJIETUPOBAHUE 12 3 9 paboTL, PCIICHHUC
3.2. Pabora c Keiicom 12 3 9 Kenca
4. | Texnosioruu ¢gpe3epHoii 00padOTKHU 12 4 8 [IpakTrueckue
4.1. OcHoBbI (hpe3epHOit 00paboTKH 3 1 2 paboTsI, pemenue
U3 JIEIUN Kerca
4.2. Pabota ¢ kelicom 9 3 6
5. | CxeMOTeXHHKA M OCHOBbI NaiiKn 9 3 6 [IpakTrueckue
3JIEKTPOHHBIX KOMIIOHEHTOB paboThI
6. | 3akar0unTeJBHOE 3aHATHE 3 - 3 [Tpe3enTamus
Bcero: 72 20 52

COJAEPKAHUE ITPOI'PAMMBI

Pazgen 1. BBegenue B KBaHTYM - 3 yaca.

O6mas napopmanus o kBautyMme. [IpeacraBnenue nporpamMmbl, 0)KMJIaHUN YYaCTHUKOB,

npaBui paboThl. BBOIHBIN MHCTPYKTaX IO TeXHUKE Oe30macHOCTH B XaiTek kBaHTymMe. OCHOBBI
M300peTaTeNlbeTBa M MHKEHEPHH, METOJbl TEXHHYECKOTO TBOpuecTBa. [IpaBmiia opraHu3aIiu
pabouero mecra. 3HAKOMCTBO YYaCTHHUKOB (MHIMBUAyaJIbHAs NpPE3EHTAlMs, 3HAKOMCTBO B
MaJIbIX TPyIIax, UrPhl U JIp.).
Ilpakmuueckaa padoma. Dxckypcus 1o Ksantopuymy. KoMMyHUKaTHBHBIE HUIPHI.
Opraam3anus ¥ MPOBEACHUE EMOHCTPAIIMOHHBIX PadOT 10 HAINPaBICHUIO XaHTEeK KBaHTyMa.
BrInosnHeHne npakTHYECKUX 3aJaHUN Ha BBIABICHHE 3HAHUI MEPCOHAIBHOIO KOMITBIOTEpA Ha
YPOBHE TI0JIb30BATEIS.

Pa3nen 2. TexHoJiorun ja3zepHoii oopadorku — 21 yac.
Tema 2.1. BekTopHas rpadpuka u 2D-mMoaempoBanue — 9 4yacos.

OCHOBBI IByXMepHOT0 uepueHus u BekropHoit rpaduku (CorelDraw, Kommnac-3D u ap.):
UHCTPYMEHTHI, HHTEp(ENc U BO3MOKHOCTH. [IpoMBIlIIEHHOE TPUMEHEHHE BEKTOPHOH rpaduki.
[TpyHIMIIBI TIPOEKTUPOBAHMUSI B CHUCTEME aBTOMATH3MPOBaHHOTO mpoekTupoBaHus (CAIIP).
Jlazep u ero mnpumeHeHue. OcoOEHHOCTH MOATOTOBKHM 4YepTeXed K paboTe ¢ Ja3epHbIM
o0opynoBaHueM. Pucku ucnonb3oBaHMs —J1a3epHOro  OOOpYNOBaHHMA W METOABI MX
npefoTBpanieHus. TexHuka O€30MacHOCTM M OXpaHbl Tpyda Ipu paboTe ¢ Jia3epHBIM
obopynoBanuemM, npaBmia padoTel ¢ HUM. 2D-MonenupoBanue (BekTop) B padore ¢ MOV u
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wiorTepoM. OcoOeHHOCTH COOPKHM 3JIEMEHTOB, BBIPE3aHHBIX Ha Jia3epHOM cTaHke. [Ipumepsl
UCTIOJIb30BAaHUS JIA3EPHOTO OOOPYAOBAaHUS JUIsl PEIICHHs] MPOEKTHBIX 3a/1ad W pealu3aluu
poekToB. [IpaBuia moAroToBKM Npe3eHTalnu AJis JeMOHCTPALUY BBHIIOJTHEHHON PaOOTHI.
Ilpakmuueckaa paboma. Ilpaktuueckas paborta «Jlazep mporuB matepuana». Co3ganue
yeprexa B CAIIP ¢ yueToM TEXHOJOTMYECKUX M MHKEHEPHBIX orpaHuueHuil. [IpoexktrupoBanue
U U3TOTOBJICHME W3JENUs Ha JiazepHOM oOopynoBaHuu. I[loaroroBka K JlazepHOM pe3ke Ha
npuMepe Cco3JaHusg MpocTol moaenu. Pa3paboTka M peanusanus NPOEKTHBIX padoT ¢
UCIIOJIB30BaHUEM JIa3epHOro 00OpynoBaHUsA. V3roTOBICHHE JIEMEHTOB W3JIENUs Ha Ja3epHOM
ctanke. COOpka KOHCTPYKLIUU U3ENUs U3 U3TOTOBJICHHBIX 3JIEMEHTOB. TeCTOBbIE HCTIBITAHUS U
MouduKanys pazpadoTku. [loAroroBka M MpoOBEACHUE HMCIBITAHUI W3/1ENUsl Ha BBIIOJHEHUE
nocTaBlieHHBIX 3a7a4. [1o uToram ucnbpITaHU# BBISIBICHUE HEJJOCTATKOB KOHCTPYKIIUU, BHECEHUE
NONIPABOK, MCIPABICHUE H MOJAEpHM3auus pa3paboTku. I[loAroroBka mpe3eHTAlMHu K
BBIMIOJTHEHHOMY NPOEKTY, pediekcus.

Tema 2.2. Padora ¢ keiicom — 12 yacoB.

Keiic-texnonoruu. IlpaBuna pabotel ¢ keiicamu. Texuuueckoe 3amanue. CrocoObl
noadopa uHpopMalyK 1Mo mpodiemaruke keiica. KirodeBble BOMPOCH ISl pelIeHUsT Kelica 1o
HanpaBicHUI0 XaWTeKk KBaHTyMa ¢ wucnoib3oBanuem 2D CAIIP (mo BwIOOpY memarora,
nanpumep CorelDraw, Kommnac-3D, Adobe Illustrator u nap.). TexuHuueckoe 3agaHue.
TexHuyeckue MpOTUBOPEUUS U IPUEMBI UX pa3perieHus. MieanbHblii KOHEUHBINH pe3yIbTaT.
Ilpakmuueckan padoma. Pabora Haj pemeHueMm kelica «Pexer Bcé» ¢ mocnemyrouiei
npe3eHTalMe uaeld M TPOEKTOB: UCCIENOBATh BO3ACUCTBHE JA3€PHOrO M3JIYYCHHUS Ha
MOBEPXHOCTh PA3JIMYHBIX MaTEpPHajOB; MOJYyYSHHBIE B PE3yJIbTaTe WCCICAOBAHUI JAaHHBIE T10
peXUMaM Ja3epHOd 00pabOTKM OOBEIMHUTH B TAOMUIly AJS JalbHEHIIEero MCIOJIb30BaHUS B
NPaKTUYECKOH paboTe M MPOEKTHOW EeATENbHOCTH; BBIMOJIHUATH HEOONIBIINE MPAKTUYECKHE
paboThl MO HWTOraM UCCIEAOBaHUS U T.[. 3HAKOMCTBO C KEHCOM, OOCYKIEHHE MpPOOJIeMBlI,
3aTpoHyTOoil B Keiice. CocTaBieHue IUlaHa paOOTBl A pelIeHus Kekca. 3HAKOMCTBO C
00opyI0BaHHEM, KOTOpOEe Mpeasaraercs Uil peuleHHs MpoOJembl, MpeIoKeHHOW B Kelice.
Ot6op TOro obOpyAOBaHUs, KOTOPOE ydYalllMeCs PeaibHO IUIAHUPYIOT MCIOJIb30BaTh B CBOEH
pabore. YmpaxHeHHs Ha OTpabOOTKy HAaBBIKOB pabOThl Ha 0OOpYyJIOBaHUU. BeImonHeHue
NPaKTUYECKUX PA0OT C DIIEMEHTaMH MPOSKTHOW IEATEeIBbHOCTH B paMKaX TEMaTHKH Keica.
[ToaroToBka BBIBOJOB M MYOJMYHOTO TMPEACTABICHHUS pe3yJbTaToB paboOThl B Keiice.
[IpesenTanmst paboThl KOMaHAbI B Keiice. CaMOCTOATENBHBIN MOUCK U pa3paboTKa MHTEPECHBIX
TEM JUIs JIOKJIa/1a (MM MUHU-TIPOEKTA), UMEIOIINX OTHOIIEHUE K TeMaTHKe Kelca.

Pazgen 3. AxiuTHBHBIE TeXHOJOTMHU — 24 yaca.
Tema 3.1. O0beMHOe MoeTHpOBaHne — 12 yacoB.

OcHOBBI TPEXMEPHOro mpeacTaBieHus 00bekToB U 3D monenupoBanus. OO0bEMHBIE
rpaduveckne mpuMUTHBBL. 3D-Monenn B BUPTyaaIbHOM MUpE, CO3/IaHUE TPEXMEPHBIX 0OBEKTOB.
OcnoBel cpeabl 3D-monenupoBanusi (SolidEdge, TinkerCAD, Kowmmnac-3D), untepdeiicsl u
MaHeT WHCTPYMEHTOB. IIpOEKTHBIE OTpaHWYEHHsT TIPU KOHCTPYHPOBAHWUW  H3JICIHSL
TexHuueckue 0coOEHHOCTH OOOPYJOBaHUS AATUTHBHBIX TexHosorui. 3D meuats. IlpaBuna
MOJTOTOBKH 3aJaHMs Ui TledaTH, BbIOOpa marepuaia, KOHTPOJS IOJYYEHHOTO pPe3yibTaTa.
Obuee ycrpoiictBo 3D npunTepa, ero 0coOeHHOCTH U TpaBUiIa paboThl C HUM.

Ilpakmuueckaa paboma. Ilpaktukym mo 3D-MopenupoBaHHIO: TMOCTpOCHHWE W Tedarh 3D-
MOJENM W OTACTBbHBIX JIeTajel, BBINOJIHEHHE oOmepaluii (BblJaBIMBaHUE, BpalleHHe,
BBIpe3aHue), coopka Mmoaenu. JleMoHCTpanus 1 00CYKIeHNE PE3YIhTaTOB MPAKTHKyMa.

Tema 3.2. PaGoTa ¢ keiicom — 12 yacos.

Keiicer ¢ wucnonnp3oBanunem 3D CAIIP. Texuumueckoe 3amaHue Kelca M KIIOYEBBIE
BOMpOCHl Juisi ero pemeHus. [lnanupoBanme paboThl, Marepuanuzanus wunei. IlpaBuma
MOJATOTOBKU U 0OPMIIEHHUS KEWCOBBIX MaTepUaloB U apTe(akToB.

Ilpakmuueckan paboma. Pabota Han pemeHneMm keiica «3D-romoBojoMka» ¢ mochemyromeit
MIPE3CHTANEH UCH U TIPOEKTOB: pa3padboTarh U co3narh 3D-ronoBosomky, 3D-UrpoTeKy u T.1.



OOcyxnenne mpoOIeMbl, 3aTPOHYTOM B Kekce, TMOUCK TMyTell pemeHus (BO3MOXKHOCTh
JOCTHIXKCHUA MACAJIBHOI'O KOHCYHOI'O pe3yﬂbTaTa). Cocrapiienue IUiaHa pa6OTBI I pCHICHUA
Kelica. 3HAKOMCTBO € OOOpyJOBaHUEM, KOTOpOE IMpeajiaraercs Ajisi peuieHus MpoOseMsbl,
peIokKeHHON B Kelce. OTOOp TOoro 000pyZ0BaHMsI, KOTOPOE y4allUecs pealbHO MJIaHUPYIOT
UCIIOJIb30BaTh B CBOEH paboTe. YmpaxHeHHs HAa OTpaOOTKY HABBIKOB pa0OTHI HA aJAMTUBHOM
00opy10BaHUU. BBIOMHEHNE MPAKTUYECKUX PA0OT C 3JIEMEHTAaMH IMPOEKTHOM NEATEIbHOCTH B
pamkax TemaTHKu Keiica. IloaroroBka BBIBOJOB M MYyOJWYHOTO NPEICTABICHUS PE3YJIbTaTOB
pabotel B kedce. llpesenTtanus paboTel komaHabl B Kedice. CaMOCTOSTENbHBIM IMOUCK U
pa3paboTKa HMHTEPECHBIX TeM s JI0KJana (WM MUHU-TIPOEKTa), UMEIOIIMX OTHOIIEHUE K
TEMaTHUKE Keiica.

Pa3neua 4. TexnoJsiorum ¢ppesepHoii 06padoTku — 12 yacos.
Tema 4.1. OcHoBbI ¢pe3epHoii 00padoTKU U3Ae Ml — 3 yaca.

®pesepHas 00paboTka, €€ BO3MOXHOCTH, (Ppe3bl u ux HazHaueHue. Cranku ¢ UITY,
KjJaccu(uKalus CTaHKOB, MHCTPYMEHT, mpucnocoOienus. OcHoBel Th 1o pabore ¢
obopynoBanueM. TexHomOrn4ecKas MoAroTOBKa MOJIEIH.

Ilpakmuueckasa pabdoma. IlpakTukyM: (pesepHblii packpoil mznenuii, ¢ppezepHas oOpaboTKa
IUTOCKUX TIOBEPXHOCTEH; TpaBUPOBKA Ha MMPUMEPE U3TOTOBJICHUS ITEYaTHOM TUIATHI U JIP.
Tema 4.2. PaGora ¢ keiicom — 9 yacos.

Texnuueckoe 3amaHue Keiica C HCIOJNBb30BaHUEM (pe3epHOil 00pabOTKH M KITFOUEBBIC

BOIPOCHI JyIs ero peuenus. [IpaBuia noAroToBKH Npe3eHTaluu o UToraM padoThl Hajl KEHCOM.
[TpoaBMXeHNE IPOSKTHBIX MPOTYKTOB.
Ilpakmuueckasa paboma. Pabota Haj peueHueM keiica «Ilone3Hnsle Menoun» ¢ mociaeayomei
npe3eHTAMe UISH M TPOCKTOB: pa3padoTaTh W WU3TOTOBUTH OPENKH, OMPKH, METAIbOHBI Ha
OLICHHUKM W T.I. NPONYKIMIO; BBINOAHUTE 3D-ckanupoBanue u mnewars. OOcyxaeHHe
npo0iieMsbl, 3aTpoHyTOH B Keiice. CocTaBiieHue miaaHa paboThl i penieHus kelca. 3HaKOMCTBO
¢ 00opynoBaHMEM, KOTOpPOE MpeAasaraeTcs AJs pelleHus NpoOsieMsbl, MPeIIokKeHHOH B Keiice.
Ot6op TOro obOpyAOBaHUS, KOTOPOE ydYalllMeCcs PeaibHO IUIAHUPYIOT MCIOJIb30BaTh B CBOEH
pabore. VYmpaxHeHUS Ha OTpPaOOTKY HaBBIKOB pPa0OTBI Ha (pe3epHOM 00OpYAOBAHUH.
BrImosHeHne mpakTHUecKuX padoT ¢ 3JIeMEHTaMH MTPOEKTHOM JIEATEIILHOCTH B PAMKaX TEMaTHKH
keiica. IlonroroBka BBIBOJIOB M NMYOJIMYHOIO MPEACTaBIECHUS pe3yJIbTaTOB PabOTHl B Keiice.
[IpesenTanmst paboThl KOMaHAbI B Keiice. CaMOCTOATENBHBIN MOUCK U pa3paboTKa MHTEPECHBIX
TEM JUIs JIOKJIa/1a (MM MUHU-TIPOEKTA) 110 TeMaTHKe Kekca.

Pazgen 5. CxeMoTeXHHKA M OCHOBBI NAIKHU 3J1eKTPOHHBIX KOMIIOHEHTOB — 9 4acoB.
Texnonorus naiiku, npunou u ¢utockl. [IpaBuna Th npu snekTpoMoHTaXXHBIX padoTax.
3HAKOMCTBO C PaJIMOKOMIIOHEHTaMU (TPaH3HUCTOP, PE3UCTOP, KOHAECHCATOP, U0, UHTErpajIbHas
MuKkpocxema u Jap.). [lpaBuna u mnpuHOUOBL pabOThl C HW3MEPUTENBHBIMU pHOOpaMu
(MyJIBTUMETp, UCTOYHUK TMHTaHUs, TeHepatop, ocummiorpad). IlpaBuna cOopku cxem Ha
MaKEeTHBIX IUIaTax.
Ilpakmuueckas paboma. CO0pKa cxeMbl MyJIbTUBHOpaTOpa Ha OeCracuHbIX MAaKETHBIX IJIATaXx.
PabGoTta Hanm pemeHuem keiica «DJIEKTPOHHOE YCTPOMCTBO CBETOBOW WHIUKAIIUN»: M3YyUYCHHE
BO3MO>KHOCTEH NMPUMEHEHMsI T€HEpAaTOpa MMITYJIbCOB AJI1 CBETOBOM M 3BYKOBOW MHJAMKAllUM B
pa3IMyYHBIX YCTPOMCTBaX, WX Ha3HA4YE€HME;, pa3padOTKa CBOUX IPOEKTOB C HCIIOJIb30BAHUEM
JAHHBIX YCTPOMCTB; W3rOTOBJIEHHME NPOTOTHIA, apTedakTa; TECTUPOBAHHE YCTPOHCTBA Ha
oOHapyxeHHe MPOOJEMHBIX TOYEK; OOCYXKIEHHE TOTOBBIX IPOEKTOB M BBIOOpP ONTHMAIbHOIO,
(YHKIIMOHATIBHOTO H T.JI.

Pa3nen 6. 3akiiounTesibHOE 3aHsATHE — 3 Yaca.

O0600mmenne n3yueHHoro matepuana. [logseneHne uToros.
Ilpakmuueckaa pabdoma. Ilpe3eHTalsi NPOEKTOB, MOIYYCHHBIX apTeakToB, MyOIHMUHOE
BBICTYIUICHHE YYaCTHUKOB C TPEJCTaBICHWEM CBOEH pabOThl B Keice C MOCIeAyIONmeH



JIUCKYCCHEH.

CoBMecTHOE

o0cyxaeHne

HUTOTOB.

Opranuzanus U
JEMOHCTPAIIMOHHBIX PadOT, MacTeP-KIaCCOB MO0 TEMAaTUKE KBAHTA.

KAJIEHJIAPHBIN YUYEBHBIN T'PA®UK

IIPOBEJICHHE

No l'on O0nem yuebHbix | Beero yuebnsix | KommdecTtBo Pexxum paboThl
n/n | oOydeHus JacoB HEIENb y4eOHBIX THEH
1 1-piit 72 12 24 6 4acoB B HEJIEIIIO:
2 pasa B HEZICIIIO
no 3 yaca
2 1-prit 72 18 36 4 yaca B HeneIno: 2
pasa B HEJEI0
no 2 yaca
[IponoIKUTENBHOCTD KAHUKYJT — HET.
JlaTbl Havalla ¥ OKOHYAHHS Y4YEOHBIX NEPUOJOB — MO Mepe (OPMUPOBAHUS YUEOHBIX
TpyIIL.
METOANYECKOE OBECIIEYEHHUE
Paznen DopMbI 3aHATUI [Ipuémel u Hunaktryeckuii Texauueckoe ®opMbl
MPOTPaMMBI METO/IBI Marepuan OCHaIeHUE MOIBEACHUS
Oopranu3anuu 3aHATHI HUTOI'OB
oOpa3zoBareib-
HOTO ITpoIiecca
Bsenenne B Becena, CnosecHo- Hab6op IIK, Habmonenue,
KBAaHTYM JIEMOHCTpaLUs HarJIsHbIH. WJUTIOCTPALM U 000pyIoBaHHE | MPAKTUUYECKUE
TBOPYECKHX [IpuydeHue K | BUIEOMaTEpUAIOB XaiTek 3a1aHus
paboT, MHCT- BBITIOJTHEHHIO | JIJIsl 3HAKOMCTBA C KBaHTyMa,
PYKTax, TpeOoBaHUit XanTek- pacxonHbie
NpaKTHYEeCKas KBaHTYMOM, MaTtepuabl s
pabora, 00pa3iel paboT, | JEMOHCTPAIHOH
JKCKypCHUs UHCTPYKIIMH 110 HBIX pador,
Tb n npaBuna KapaHzaluy,
MIOBE/ICHHS B pydku, Oymara
KBaHTYMe€ JUIsl 3anucen
Texnonorun | PaGora B mapax, CroBecHo- O6pa3snpl pador, [IK, nazeprnoe | [Ipaktnueckne
Ja3epHOU WHIVBHIyallbHAS | HATJSIHBIN, | TOTOBBIC M3IENHs, | 000pyJIOBaHHE, paboThl,
00paboTkn pabora u YaCTHYHO- PHCYHKH, KeHcC, pacxojiHbIe peuienue
rpymroBas paboTa| TOUCKOBBIMH, TEMaTUYECKUE MAaTepHUAaJIbI IS Keiica
IIPOCMOTP MPaKTHUYECKUH, TOI00PKU U JIEMOHCTpA-
BUJIeOMaTepuana | NnpoOJIeMHBI | BUIEOMaTepUalIbl IIHOHHBIX,
Y WUTIOCTPALUi, I10 KEHcy, NIPAKTUYECKUX
MIPaKTHKYM, «PykoBoncTBO paboT u
JEMOHCTpaLus, JUISL yYaIerocs» | pelieHus Keiica,
pelIeHue Keica, u «[lamsTka s KapaH/Iallu,
HUHCTPYKTaX neiaroray pyuku, Oymara
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AnnutuBHele | UHauBHUyanbHast CrnoBecHoO- Wnnroctpauuu, TIK, [IpakTuueckue
TEXHOJIOTHH pabora u HaTJISITHBIH, 00pastpl pador, aIIUTHBHOC paboTHI,
rpynmnoBas paboTa,  4aCTUYHO- TOTOBBIC U3/CNHUs, | 000pyIOBaHHE, pelieHue
JIEMOHCTpALINS, MTOUCKOBEIH, Keiic, pacxoHbIe Keiica
MIPOCMOTP MIPaKTHYECKUH, TeMaTHIeCKHe MaTepuabl s
BHIICOMATEpHala, | MPOOIEMHBIH TTOAOOPKH U JIEMOHCTpA-
MpaKTUYCCKasI BH/JICOMAaTEPHUAIIBI IUOHHBIX,
pabora, 0 KeHcy, MPaKTHYECKUX
peleHue kexca, «PykoBOACTBO pabot u
WHCTPYKTaX JUISL y4alierocs» | pelieHus kewca,
u «[lamsTka ams KapaHJaIu,
TIeJIarora pyuku, Oymara
JUIS 3alncen
Texunonorun |MunuBuayanbHas| ClOBECHO- O6pasuesl padot, | TIK, dpezeproe | [IpakTrueckue
¢dpe3epHOit U TPYIIoBas HarJIAAHBINA, | TOTOBBIC U3JENHs, | O00OPYIOBaHUE, paboThI,
00paboTkun pabora, YaCTHYHO- TOTOBBIC pacxomHbie pernieHne
JEMOHCTpaLIHs, TTOMCKOBBIH, MIPOEKTHI, KEWC, MaTepHuabl A Keiica
BBICTaBKa, MPaKTHUYCCKUH, TEeMaTHYECKHE JIEMOHCTpAIIH-
Mpe3eHTanus, MPOOIIEMHBIN TOI00PKU U OHHBIX, TIPAKTH-
MIPAKTHKYM, BHJIEOMAaTEpHabl | YECKHX padoT U
pElIeHHE Kelica, 0 Keiicy, pelleHus Keica,
UHCTPYKTaX «PyKOBOJICTBO KapaHJaI,
JUTS y9aIierocsk» | pydkd, Oymara
u «[lamsaTka nns JUIS 3anucen
mearoray
Cxemo- NunuBunyanbnas | CrnoBecHO- O06pas3iibl pador, IIK, [IpakTrueckue
TEXHHKA U Y TPYTITOBast HATJISAAHBIN, | TOTOBBIE U3NIENHS, | HHCTPYMEHTHI U paboThI
OCHOBBI pabora, YaCTHYHO- TOTOBBIE o0opymoBaHue
MalK1 JEMOHCTpALys, ITOMCKOBBIH, IIPOEKTHI, KEHC, s
AJIEKTPOHHBIX BBEICTABKa, MIPaKTHYECKUH, TeMaTHIeCKHe AJIEKTPOMOHTAXK
KOMIIOHEHTOB | TIpe3eHTaIus, POOIEMHBIN MOI00PKU U HBIX padoT,
MIPAKTUKYM, BHJIEOMATEPHUATIBI | U3MEPUTEIbHBIC
pelieHue Keiica, To KeWcy, npudopEI,
WHCTPYKTaX «PykoBoacTBO o0opymoBaHue
JUT y4aIerocs» XauTek
u «[lamsaTka nns KBaHTyMa,
TIeZ[aroray pacxomHble
MaTepuaibl s
JIEMOHCTpAITH-
OHHBIX, IPAKTH-
YyecKHux pabot u
pelieHus kerca
3axmounTens-| [IpesenTarus, CrnoBecHo- I'otoBbIe IIK, npe3enra- | Ilpe3eHtanus
HOE 3aHATHE 3amuTa pabor, HaTJISIHBIT MPOEKTHI, IIMOHHOE
BEICTaBKa, TeMaTUYECKUE obopymoBaHue
MIPaKTUKYM TOI00PKH,
apredakTsl,
MPE3CHTAINH 110
MPOEKTaM U
uTOTaM paboTHI
HaJ KercaMu
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KAJIEHJIAPHBIN IIJIAH BOCITUTATEJBLHOM PABOTHI OFBEIUHEHUS

No Coneprxkanue, BUAbL, (POPMBI AEATETLHOCTH Cpoku
/0 IIPOBEICHUS
Monyab «BocnuThIBaeM M MO3HAEM

1.| Urpa «OcHOBBI H300peTaTEIbCTBA U HHIKCHEPHUID) CEHTSIOpb
2. | KoHkypcbl «MeTo/1bl TEXHUYECKOTO TBOPUYECTBAY OKTSIOpb
3.| Pabota Ha cTaHKaX, NIpOBE/ICHNE UCTIBITAHUNA U3 OKTSIOpb-HOSIOPB
4. Ilpe3eHTanus NpOeKTHBIX PabOT C MOCIEAYIOIIEH TUCKyCcCUueH - nexalpb
«Kpyraslii cron»
Mopnyab «BocnutbiBaeM, co3xaBasi M COXpaHAsA TPAAULHI
1.| Yuacrue B meponpusitun «HAHOBBII rogy» B pamkax coObITHI CEHTSI0pb
ol1epoccuiickoit oopazoBareabHOl nporpammsl «llIkonabpHas aura
POCHAHO»
2.| Yuactue B Meponpusatuu « M HxeHepHble KaHUKYJIbD» B paMKax OKTSIOpb
HaIMOHAILHOTO TIpoekTa «O0pa3oBaHme»
Monyas «IIpodgopuentanus»
1.| Becena - npe3eHTanus «ATiIac HOBBIX npodeccuii» CEHTS0pb
2. | PoneBble urpsl 1o npoduiro, mpod mpoos OKTSIOpb
3 [Touck u nadopmupoanue «llocneaHue HOBOCTH B 00J1aCTH HOAOPb
" | Mnxenepumn»
Moayas «BocnurbiBaeM BMeCTe»
1.| «/Inu otkpheIThIX ABepei» B 1T KBantopuym. CEHTS0pb
2. | Pogurennckoe codpanme «Muadopmarus o XaiTeky. OKTSIOpb
3.| UHnuBuayanbHble KOHCYJIBTAMU U1 pOAUTENeH B T€UYECHHUE
(mcTaHIMOHHBIN U OYHBINA (OPMAT OOIIICHUS). y4e0HOTO
nepuoaa
4.| Ponurensckoe cobpanue «Harm nocTrukeHus.» HOSIOpb-JIeKa0pb
Monyanb «Poccuiickoe nBukenue mkoabuukon (PIII)»
1. | 3naxomctBo c caiitom PZIIII. O630p MeponpusTHii Ha HOBBIN YUeOHBIH CEHTSIOph
roj
2. | Yaactue B meponpusitusix PJIL mo BEIOOPY B COOTBETCTBHH C B TEUCHHUE
HarpaBJIeHHeM y4eOHOro 0ObeqMHEHMS yueOHOro
nepuoaa

MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE

XalTeKk KBaHTyM BKJIIOYaeT B ceOs:

1ab0opaToOpur0  MOJIETUPOBaHUS  (y4eOHYIO

ayIUTOPHUIO I IIPOBEICHHS TEOPETHUECKUX U IPAKTUYECKUX 3aHATUH C HUCIOJIB30BAaHUEM
KOMITBIOTEPOB) M MAaCTEPCKYIO (LleX Ul MIPOBEIEHUS MPAKTUUECKUX 3aHATHI HA CTaHKaxX W JJs
paboThI ¢ pyYHBIMUA HHCTPYMEHTAMHU ).

O6opynoBaHue 1a00paToOprun MOJCTUPOBAHMS:

- HCpCOHaHBHBIﬁ KOMIIBKOTCP C Hpe,Z[YCTaHOBHeHHOf/'I OHCpaHHOHHOﬁ CHUCTEeMOH H

CTIICIUATM3UPOBAHHBIM ~ TIPOTPAMMHBIM  OOECIIEUEHUEM:
MOJICJIUPOBAHUS U IJIOCKOCTHOTO. — 10 mIT.;
— MOHHTOPHI — 6 1IT.;

— imauarypa USB — 6 mir.;
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—  wMbimb USB — 10 mr.;

— 3 D npuHTeEp ¢ yueOHBIMU IPUHAIEKHOCTIIMHU — 6 IIIT.;

— 3 Dckanep — 1 mr.

OO6opyaoBaHue MaCTEPCKOM:

— naszepHsbiil UITY «trotec» ¢ pamoii Ha kosiecax — 1 mit.;

— py4YHBIE UHCTPYMEHTHI (MPOCTHIE 3JIEKTPUICCKUE PYYHBIC HHCTPYMEHTHI U T.I1.) — 6
KOMILIEKTOB;

— BEPCTaKH: CTOJISIPHBIE, CI€CapHbIe, SJIEKTPOMOHTaKHbIE - 1 mT.;

— BBITSDKHAs CUCTEMa JUIs JIJa3epHOro cTaHka GuibTpyromas — 1 mr.;

— CHCTEMa XpaHEHHUS! HHCTPYMEHTOB U MAaTE€pPUAJIOB;

— ¢pesepubie cranku ¢ YITY, TokapHbIe CTaHKH, CBEPIMIBHBIC CTAHKH U T.11.,

— H3MEpUTENbHOE M BCIOMOTaTeNbHOE 00OpYJOBaHUE ISl PabOThI C IEKTPOHHBIMH
KOMIIOHEHTaMH, MasIbHbIE CTAHIUH,

— TpEe3eHTAlMOHHOE 000PYAOBaHNUE;

— UHTEPAKTHUBHBIN KOMILIEKT;

— JIOTOJIHUTENIbHOE 000pYyI0BaHUE.

[TepeueHs pacxXOIHBIX MAaTEPHAJIOB YTOYHSETCS HA JTare BBIOOpAa M3rOTABIMBAEMOTO
U3JICIIHS B X0JIe OCBOCHHMS KaXKI0I0 pasjiesia IporpaMMbl B COOTBETCTBUU ¢ TEMAaTHKOW Kelica, B
TOM YHCIIE:

1) Habop [Tt aAIMTUBHBIX TEXHOJOTHI: OymMara, TIeHKa,

2) KOMIUICKT pacXOHBIX MAaTEPUAIIOB JIJIS JIA3EPHBIX TEXHOJIOTHIA: (paHepa, KapTOH | Jp.;

3) MOJICIIbHBIN IJIACTUK U JIP.

HeoOxomuMo TEXHHYECKOE OCHAICHHE M PEeCypcHOe OOeCIedYeHHe IMPOCKTHOU
NESTEIbHOCTH Ha OJIHY TPYIIIy B COOTBETCTBUHU C TMEPEYHEM, YKA3aHHBIM B COOpHHKE «XaWTeK
TYJIKHUTY.

NH®OPMALINOHHOE OBECIIEYEHUE IMTPOT'PAMMBI
CITUCOK JIMTEPATYPBI IJIAA TIEJATOT'A

1. boposkos, A. . KoMmmnbloTepHblii HHXUHUPUHT: ydeOHoe mocobue / A. . bopoBkos. -
CI16.: U3a-Bo monuTexH. yH-Ta, 2012. - 93 c.

2. Beiiko, B. II. OnopHblif KOHCHEKT JieKui 1o Kypcy «JlazepHele TexHomorum». Paznen:
Brenenue B nazepusie Texuosoruu / B. I1. Beiiko, A.A. Ilerpos. - CII6.: CII6I'Y UTMO,
2009. - 143 c.

3. TepacumoB, A. A. Camoyuutens KOMITAC-3D. TpexmepHoe mpoektupoBanume / A. A.
['epacumos. - CI16.: BXB-Iletepoypr, 2011. - 464 c.

4. Kopertasiit, JI. M. ®@pe3sl. CoBpeMEeHHbIE TEHICHIIMM Pa3BUTHS U OCHOBBI 3G (HEKTUBHON
sKcIuTyataruu oOpabateiBatomux crankos ¢ UIIY / JI. M. Kopertaeiii, A. b. UyBakos. -
Hwxawit Hosropoa: U3n-so HI'TY, 2013. - 217 c.

5. Mamox, B. H. Benenne B coBpemennnie CAIIP: xypc nexuuii / B. H. Bamox. - M.: JIMK
IIpecc, 2010. - 192 c.

6. IlIpaxos, A. A. Camoyuutens Blender 2.7 / - CI16.: BXB-Ilerepoypr, 2016.- 400 c.

7. Ps6os, C. A. CoBpemeHHble (pe3epHble CTAaHKH M UX OCHacTKa: yueOHoe mocobue / C. A.
Psa6os. - Huwxuuit Hosropoa: U3n-so HI'TY, 2006. - 217 c.

8. TumumpOaes, [I. ®@. XalTek TYJIKUT: METOIUYECCKHH HHCTpyMeHTapuii Thiotopa / JI. ®.
Tumup6aes. - Mocksa: @oHa HOBBIX (hopM pazBuTus odpazoBanus, 2017. - 128 c.
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SJIEKTPOHHBIE PECYPCbI

https://youtu.be/dkwNj8Wa3YU - Tpu ocHoBHBIX ypoka mo Kommacy.

https://youtu.be/KbSuL jbEsl - VR rendering with Blender.

https://youtu.be/241IDY5p3W - VR viewing with VRAIS.

https://www.youtube.com/watch?v=SMhGEuU9LmYw - I1O Blender.

https://ru.coursera.org/learn/vveedenie-v-lasernie-tehnologii/lecture/CDO8P/ vviedieniie-v-

laziemyie-tiekhnologhii - Beenenue B na3epHble TEXHOIOTHH.

6. https://www.youtube.com/watch?v=ulKrig-Eds8 - JlazepHbie TEXHOJIOTUH B
IMPOMBIIIJICHHOCTH.

7. https://habrahabr.ru/post/196182/ - KopoTkast u 3aHuMAaTeabHast CTaThsl O TOM, KaK HYXHO
moaroraBjIuBaTb MOACIIb.

8. https://solidoodletips.wordpress.com/2012/12/07/slicershootout-pt-4/ - CpaBHenne pabOTHI
Pa3HBIX CJIAKCEPOB.

9. https://www.youtube.com/watch7v-jTd3JGenCco - A1auTHBHbIE TEXHOIOTHH

10. https://www.youtube.com/watch?v=vAH_Dhv3170 - TIIpomsinuieansie 3D mpuHTEpHL.
Ha3epbl B aJIUTHUBHBIX TCXHOJIOTUAX.

11. https://www.youtube.com/watch?v=zB202Z0afZA- Ilesars ®JAM  npunrepa 38.

https://www.youtube.com/watch?v=h21m6FuaAWI - Kak co3mate 3ddekr makupoBaHHOM

agsrwONE

MOBEPXHOCTH.

12. https://www.youtube.com/watch?v=gOTGL6Cb2KY - Kak cxaesarb IOBEPXHOCTh
IIPUBJIEKATEILHOM.

13. https://www.youtube.com/watch7vjyAENmIubXgA - Pa6ota ¢ 3/] pyuKoi.

14. https://www.youtube.com/watch?v=cPlotOSm3P8£feature=youtu.be - TIlpecc dopmsl.

®peszepoBka Metasuia. Ctanok ¢ UITY no mertamny.

15. https://www.youtube.com/watch?v=B8a9N2Vjv4l - Kak nenator mpecc ¢opmbr IIpecc-
dopMa - CIIOKHOE YCTPOHCTBO JUISl TOJyYSHHS H3JENUN pasiMdHONW KOH(UTypanuu H3
METaJJIOB, IUIACTMAacC, pPE3WHBl W JAPYIHMX MaTepuaioB IO JCHCTBHEM JaBIICHUS,
CO3/1aBaCMOr'0 Ha JIMTHEBBIX MaliHax. [Ipecc-popma AJst TUTHSI IIACTMACC MO/ AaBICHHUEM.

16. https://www.youtube.com/watch?v=paaQKRuNpIA - Kourmapsr UITY.

17. https://www.youtube.com/watch?v=PSelbZuGEok - Pa6ota coBpemennoro cranka ¢ YITY.

18. https://3ddd.ru - Periosuropuii 3D monernei.

19. https://www.turbosquid.com - Peniozutopuii 3D Moeneii.

20. https://free3d.com - Peno3utopuii 3D monenei.

21. http://www.3dmodels.ru - Perosutopwuii 3D momeneii.

22. https://lwww.archive3d.net - Periosuropuii 3D monenei.

KAZIPOBOE OBECIIEYEHHE

[lemaror, peamusyrommid  JaHHYIO  JOMOJHHUTEIBHYIO  00mIe00pa3oBaTEIbHYIO
o0111epa3BUBAIOIIYIO ITPOrpaMMy, JOJDKEH UMETh BhICIIEE MPpOodecCHoHaTbHOE 00pa3oBaHNe UIH
cpennee mnpodeccruoHaTbHOe O0pa3oBaHHWE 10 HAMpPaBJICHUIO MOATOTOBKH «(OOpa3oBaHHE U
nefaroruka» Wid B O0JIaCTH, COOTBETCTBYIOIIEH IpernojaBaeMoMy TpeaMeTy, 0e3
IpeIbsBICHUS TpeOOBaHUM K CTaxy paloThl; JIMOO BhIcIIee NMpoQeccHOHaNbHOE 00pa3oBaHUE
WIK cpeiHee TMpodecCHOHAIbHOE OOpa3oBaHME IO HANpaBJICHUIO JESITEIbHOCTH B
00pa30BaTEeILHOM yUpEXKJICHUH 03 TPeabsIBICHUS TPEOOBAHHH K CTaXKy pabOTEHI.

[Ipu peanuzanuu nporpamMmbl IEAArord MPOXOAAT oOyueHHe Ha 00pa30BaTEeNIbHBIX
CeccusiX JUIsl HaCTaBHUKOB JleTckoro TexHomnapka «KBaHTOpHyM».
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https://www.youtube.com/watch?v=cPlotOSm3P8£feature=youtu.be

[Tpunoxenue 1
Keiicbl, koTOpBIE BXOASAT B IPOrpaMmy

Pasznen «JIHEBepHLIe TEXHOJIOTHMN»

«Pexer Beé» (McciaenoBaTh BO3JCHCTBHE JIA3€PHOTO M3JYYCHHS Ha TIOBEPXHOCTh
Pa3IMYHBIX MAaTEPUAJIOB; NOJIYYEHHBIEC B pE3yJIbTaTe UCCIIECI0BAHUMN TaHHBIC IO PEKUMAM
JazepHOil 00pabOTKM OOBETWHUTH B TAOMWIly IS JAJbHEUINEro HCIOJIb30BaHHUS B
MPAKTUYECKOH paboTe U MPOCKTHON JEATeTBbHOCTH; BBINIOJHUTH  HEOOIBIITHE
MPaKTUYECKHE pabOTHI IO UTOTaM MCCIICIOBAHUS | T.1T.)

Pasznen «AI[}II/ITI/IBHLIe TEXHOJOI'MH) .

«3D-roJsioBoJIOMKaY (pa3padboTarh U co3nath 3D-ronoBosomMKy, 3D-UrpoTeky u T.1.)

Pasznen «(I)pe:;epm,le TEXHOJOTHHN»:

«Ilone3nbie Menoum» (pazpaboTaTb U H3TOTOBUTH Openku, OUPKH, MeNalbOHbI Ha
OILLIEHHUKH U T.I. IPOAYKIIHIO; BBITOJHUTE 3D-ckaHMpOBaHUE U N1€YATh)

Pasznen «CxeMOTeXHHKA U OCHOBBI MAKH JICKTPOHHBIX KOMIIOHCHTOB»:

«JIEKTPOHHOE YCTPOICTBO CBETOBOW WHAUKALMU» (M3y4YEHHE BO3MOXKHOCTEH
NPUMEHEHUS TeHeparopa HMIYJIbCOB Ui CBETOBOM M 3BYKOBOM HWHIMKAllUU B
pa3IMYHBIX  yCTPOMCTBAaX, WX Ha3HAYCHHUE; pa3pabOTKa CBOUX TMPOEKTOB C
UCIIONIb30BAaHUEM  JAaHHBIX  YCTPOMCTB; HW3TOTOBIEHHWE MPOTOTHIIA, apredakTa;
TECTUPOBAHUE YCTPOHCTBA Ha OOHApYKEHUE MPOOJIEMHBIX TOYCK; OOCYKICHHE TOTOBBIX
IPOEKTOB U BHIOOP ONTHMAIILHOTO, (DYHKIIHOHAILHOTO M T.[1.)
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