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l. ITosicHuTeNBLHAA 3alIMCKA

HanpasienHocTs nporpammsbl JlonoinHuTenbHas 001epa3BUBarOIas nporpaMma «XanTek KBaH-
TyM» IO COJIEPIKAHUIO UMEET TeXHUYECKYI0 HANIPABJIEHHOCTh, COCTaBJIeHa coracHo TpeboBanusaM De-
nepanbHoro 3akona P® or 29.12.2012 roga Ne 273-d3 «O6 obpazoBanuu B POy, crares 2 u Ilpukas
Munnpocsenienust ot 09 HosOps 2018 roma Ne 196, a Takke ydTeHBI METOAMYECKUE PEKOMEHIAITUN
Xaiitek Tynkut. Tumup6aes Jlennc @apunoud. — 2-¢ u3j., nepepad. u gom. — M.: @oHI HOBBIX Gopm
pa3BuTus oobpazoBanus, 2019

Peanuzanus nporpamMMbl paccuuTana Ha 1 rojga u mo3BOJIUT OOYYArOIIUMCST TIOJXYYUTh YTIIyO-
JICHHbIE HAaBBIKM pPaOOThl Ha BBICOKOTEXHOJOTMYHOM O0OpPYIOBaHMHM, IO3HAKOMUTCS C TEOpHEH pe-
IICHUs1 U300pETaTENbCKHUX 3a/]au, OCHOBAMU MHXCHEPHH, BBIIOIHATH PaOOTHI C 3JEKTPOHHBIMU KOM-
ITOHCHTAMH.

AKTYaJIbHOCTh  NPOrpaMMBbl ONpEIENsIeTca yCIEeUIHOW coluanu3anueil pedéHka B coBpe-
MEHHOM OOLIECTBE, €ro NPOAYKTUBHBIM OCBOCHHEM Pa3HbIX COLMAIIBHBIX POJIeH, 3aKia/(bIBaeT OCHO-
BBl TEXHOJIOTMYECKOTO MpeAnpuHuMaTenbeTBa. B pamkax Crparerun-2030, Bce 6osee BocTpeOOBaH-
HBIMU CTAHOBSITCS Npodeccuu TeXHU4ecKoro npoduis. Pa3Burtue npou3BOIUTENbHBIX CUJI HEBO3-
MOKHO 0€3 TEXHHYECKOro 00pa3oBaHus. B CBS3M C 3TUM MOBBIMIACTCS POJIb TEXHUYECKOTO TBOPYECT-
Ba B (HOpMUPOBAHUH JIMYHOCTH, CIIOCOOHOH B OyayleM K aKTUBHOMY yYacCTHUIO B Pa3BUTUH COLMAIIb-
HO-3KOHOMMYECKOro noreHuuana Poccuu. JlanHas npakTUKO-OPUEHTHPOBAHHAs IporpaMma Mpu3Ba-
Ha (OpPMHMPOBATH B yyalluxcs MpeanpodeccuoHanbHble KauecTBa, He0OXoAuMble A OyayluX pa-
00YMX M MHXKEHEPHBIX KaJPOB, CHOCOOCTBYIOT BBISBICHUIO M Pa3BUTHIO TAJAHTIMBBIX JIETEH B 00-
JaCTU TEXHUYECKOTo TBOpuecTBa. BBOAHBIN M yriyONeHHBIH MOAYJb JalOT HEOOXOIUMBIE KOMIIE-
TEHLUU JUIsl JajbHeiel padoTel B XaiiTeke U Apyrux kBaHtymax. OCHOBBI M300peTaTEIbCTBA U UH-
KEHEPHUH, C KOTOPbIMU TMO3HAKOMSTCS OOydaroIiuecss B paMKax MOAYJs, cHOPMUPYIOT HadalbHbIE
3HAHMS M HaBBIKM JJI Pa3jIM4YHbIX pa3pabOTOK M BOIUIOIICHMSI CBOMX HJIEH U MPOEKTOB B KHU3Hb C
BO3MO>KHOCTBIO MOCIIEAYIOIIEN X KoMMepLuanu3anui. OCBOCHNE NHKEHEPHBIX TEXHOJIOTUH MoApa-
3yMeBaeT IMOoJIydeHHE psja 0a30BBIX KOMIIETEHIIMH, BiIaJleHUE KOTOPHIMU KPUTUYECKH HEOOXOAUMO
JUI pa3BUTHs M300peTaTenbCcTBa, MHXKEHEPUU M MOJIOAEKHOIO TEXHOJOTHUECKOro IMpelrpUHUMa-
TEJNBCTBA, YTO HEOOXOIMMO JIFOOOMY CIIEIMAIMCTY Ha KOHKYPEHTHOM pbiHKEe Tpyna B STEAM-
npogeccusx.

OTtianvuTebHbIE 0COOEHHOCTH MPOTrPaAMMbI

HoBu3Ha mnporpaMMmbl 3akiioyaeTcs B JAEMOHCTpPALUM OOy4aroIMMCS CYLIECTBYIOIIHUX
OCHOBHBIX TE€XHOJIOTUH IPOU3BOJCTBA, OCOOEHHOCTEN MX MPUMEHEHHUs, JOCTOMHCTB U HEIOCTATKOB,
B TOM YHCJIE NIPH pa3pabOTKe MPOTOTUIIOB U MaTepUaIN3alnu pa3inyHbIX uael. [Iporpamma Taxoke
OCBELLIa€T OCHOBBI HM300peTaTeNbcTBAa M HMHXKEHEpPUM, B TOM YHCIE TEOPUIO pEIICHUS
n300peraresibckuX 3ajad. B paMkax mporpammbl IpelycMaTpuBaeTcs H3ydeHHe Marepuaia o
MOJYJISIM: BBOJIHBIM, 0a30BbIi M MPOABUHYTHIA. OCHOBHBIM METOJIOM H3yYEHUS MOIYJS SIBISIETCA
Mmeton keiicoB. (Kelic- 310 onucanue mpoOiIeMHOM cUTyalluu MOHATHON M Oin3Koi oOyyaromumcs,
pelieHre KoTopoil TpeOyeT BCECTOPOHHEro H3yueHUs, MOWCKA JOMOJIHUTEIbHOW WH(pOpMauuu u
MOJICIMPOBAHUS CUTYyallud WM 00BEKTa, ¢ BHIOOpOM Hambosiee mojxoxsmiero). Hapsay ¢ atum,
MIPOrpaMMoil mpeaycMaTpHuBaeTcs

HoBu3Ha nmporpaMMbl COCTOMUT B TOM, YTO UEPE3 U3YUYEHUE U OBJIA/ICHUE TEXHUYECKHMHU 3Ha-
HUSMH U HHPOPMALIMOHHBIMH TEXHOJIOTUSAMHU (POPMHUPYETCSI MHKEHEPHOE MBIIIJICHHE COBPEMEHHOTO
pebeHka, roTOBOro K pa3pabOoTKe U BHEJPEHUIO HHHOBAIIU B )KU3Hb.

OcHoBHas 3a/1a4a Inejarora NMpUBJIeYb JeTel K MCCIeI0BaTEeIbCKOW U M300peTaTeNnbCeKoM aes-
TEIbHOCTH, Pa3BUTh y Je€Tel HaBbIKH, KOTOpblE MM NOTPeOYIOTCS B NPOEKTHOH pabdoTre U B
JAJIbHENIIEM OCBOCHUHU IIPOrpaMMbl Xal-TeK KBaHTyMA.

bosbioe 3HaueHue yaensercss MpakTHKE yepe3 KeHC-TeXHOJIOTHHM - 3TO MeToJA OOydeHHs,
B OCHOBE KOTOpOIO JIEXAaT 3aJaud M3 peajbHON >KU3HHU, U OHU HAIpaBJICHbl HA Pa3BUTUE Y JeTel
soft u hard-koMnerennuii.



Kelic-TexHONOTUSA- 3TO TEXHUKA OOYYCHHWsS, MCHOJIB3YIOINAs OINHMCAHHE pPEATbHOW CHTYa-
[MH, CICUHATbHO IIOJrOTOBJICHHBIH MaTepHan C OINUCAaHHEM KOHKPETHOH MpOoOJIeMBbl, KOTO-
PYIO HE00XOIMMO Pa3peliuTh B COCTABE TPYIIIIBL.

Keiic-rexHonornu HaIlpaBJICHbI Ha FICCIIE/IOBATEIbCKYIO W VHXCHEPHO-
NPOCKTUPOBOYHYIO JCATEIBHOCT. VHTErpupyer B ceOe TEXHOJOTMIO Pa3BHBAIOLICTO U IMPOCKT-
HOro oOydeHus. BpicTynaloT B OOYY4eHHH KaK CHHEpPreTHYecKas TEXHOJOTHUS («IIOrpyKEeHUE»
B CHTYAIHIO, KYMHOXKEHHE» 3HAHUM, «03apPECHHEY», «OTKPBITHEY). [103BOJISIOT CO3/1aTh CUTYAIIHUIO YC-
nexa.

Heabr mporpamMmbl  (OPMHUPOBAHHE YHUKAIBHBIX KOMIIETEHIUI 1O paboTe ¢ BBICOKOTEXHO-
JIOTUYHBIM 000pYyJIOBaHUEM, H300pPETATENBCTBA U MH)XCHEPUH; UX NPUMECHEHUE B MPAKTHYCCKOU pa-
00Te U B MPOEKTaX.

1.1.1. 3apaum nporpamMmbl
Ooyuarowue:
- 3HAKOMCTBO C OCHOBAaMH TEOPHH PEUICHUS H300peTaTeIbCKIX 3a/1a4;
- 3HAKOMCTBO C OCHOBAaMH BBICOKHX TE€XHOJIOTHI U 000py10BaHUEM;
- 3HAKOMCTBO C OCHOBaMH IporpammHoro co3fanus 2D u 3D-monenei;
- peanu3anus 3HaKOMCTBA C COBPEMEHHBIMU NMPO(ECCHsIMA TEXHUIECKOI HAlIPaBJICHHOCTH.

Pazeusarwwue:

- (popMupoOBaHUE MPAKTUYECKUX HABBIKOB PAOOTHI C pealibHBIM 000py1oBaHHEM XalTeK;

- (dopMHUpOBaHHE HAaBBIKOB MPOrPAaMMHUPOBAHUSA M YIPaABICHUS BBICOKOTEXHOJIOTHY-
HBIMOOOPYIOBaHUEM;

- yCUJICHHE BHYTPEHHEH MOTHBALIMY K TIOJTYICHHUIO 3HAHHIA;

- pa3BUTHE TBOPYECKOTO MBIIUICHUS;

- hopMHpOBaHHE CITOCOOHOCTEN Pa3HOIIAHOBOTO aHAIN3a HH(OPMAITUH.

Bocnumamenwnoie:

- (opMupOBaHHE YMEHUI: pabOTaTh B KOMaH/JI€; BECTU 00CY)KJIEHUE TEXHUYECKUX UJIEH U
MIPEAIOKEHUI; KOPPEKTHO OTCTaNBaTh CBOE MHEHHE;

- opMHUpOBaHUE TBOPUECKOTO OTHOIICHHSI K BBIMTOJTHAEMOM paboTe.

Dopmul 00yuenusn u 6uobl 3aHAMUIL

3aHATHS COCTOST U3 TEOPETUUYECKON M TNMpaKTU4EeCKOW yacTel, mpuuém Oolibliee KOJINYECTBO
BpPEMEHHU 3aHUMAET MpakTUueckas 4acThb. [Ipu MpoBeAeHHMH 3aHATHHA TPAIUIIMOHHO HCIOJIb3YIOTCS
cnenytomue GopmMbl pabOTHI:

e Oecesia, pacckas, JICKITHS;

e pabota 3a I[1K;

e yueOHO-TIpaKTH4ecKasl paboTa;

® aHAJIM3 U 3al[UTa pa3paboTok;

® CaMOCTOSATEbHAS (ToMaITHss1) padoTa;

® I3rOTOBJIEHNE OIBITHBIX 00Pa310B;

MeToabl:

* KeliCc-METOI;

° HpOGKTHaSI JACATCIIbHOCTD,
* TaTaCKayTHHT.



®opmbI padoThI:

* IPAKTUYECKOE 3aHATHUE;

* 3aHATHE-COPEBHOBAHUE;

* 3KCKYpPCHS;

» Workshop (pabodast MmacTepckasi — rpymnmoBas padoTa, TJie BCE YIaCTHUKH aKTHBHBI U CAMO-
CTOSITCIIBHBI);

* KOHCYJIbTaLUs;

* BBICTABKa.

Buabl yueOHoil 1eATEIbHOCTH:

* IPOCMOTP U 00CykJeHUE YUeOHBIX (PUIBMOB, IPE3CHTALINA, POTHKOB;

* 00BSICHEHNE M HHTEpIpeTays HaOII0IaeMBbIX SIBICHU;

* aHaJIM3 MPOOJIEMHBIX YUYEOHBIX CUTYAIIHIA;

* IOCTPOEHHE FMIIOTE3bl HA OCHOBE aHAIN3a UMEIOIINXCS TaHHBIX;

* IPOBEJICHUE UCCIIEA0BATEIBCKOT0 IKCIIEPUMEHTA;

* MOMCK HEOOXOAMMO HH(pOpMAMK B YI€OHON M CITPABOYHOM JTUTEPATypE; * BHITIOTHEHUE
MPaKTUYECKHUX PadoT;

* IOATOTOBKA BBICTYIJICHUI U JJOKJIAJJOB C UCIIOJIb30BAHUEM Pa3HOOOPA3HBIX HCTOUHUKOB UH-
dhopmaruu;

* MyOJIMYHOE BBICTYIUICHHUE.

Bospacm obyuarowuxcs - 14 - 17 ner.
Peoicum 3anamuii — ipu 0o4HOM 00y4YeHUU — 3 yaca B HENEIIO.

Oorcudaemvie pezyromanivl

IpeIMEeTHBIE:

* 3HAHHWE OCHOB WM TPUHIIMIIOB TEOPHU PEIICHHs] M300peTaTeNbCKUX 3a/1a4, OBJIAJICHHE Hadallb-
HBIMH 0a30BBIMH HaBBIKAMU UH)KCHEPUH;

* 3HAHWE W MIOHMMAaHWe MPUHIUIOB rpoekTupoBanus B CAIIP, ocHOB co3maHus M IPOEKTHPOBa-
Hug 2D- u 3D-mopenei;

* 3HAHWE OCHOB M OBJIQJICHNE PAKTUIECKUMHU 0a3MCHBIMU 3HAHUSIMH B paboTe Ha JIa3epHOM 000-
pyZIOBaHMH,

* 3HAHHWE OCHOB W OBJIQ/ICHUE MPAKTHUYECKUMHU 0a3MCHBIMU 3HAHHUSAMHU B pabOTE HA aJIUTHBHOM
000py/IOBaHUY;

* 3HAHWE OCHOB M OBJIaJICHHE MPAKTUICCKUMHU Oa3MCHBIMH 3HAHUSAMHU B pabOTe Ha CTaHKaxX C YH-
CJIOBBIM MPOTPAMMHBIM yTipaBieHHEM ((pe3epHble CTaHKH);

* 3HaHWE OCHOB W OBJIAJICHUE MPAKTUICCKUMHU Oa3MCHBIMU 3HAHUSMHU B pabOTe C PyYIHBIM MHCT-
PYMEHTOM;

* 3HAHWE OCHOB W OBJIAJICHUE MPAKTUICCKUMHU Oa3MCHBIMH 3HAHHUSIMU B pa0bOTE C AIIEKTPOHHBIMHU
KOMITOHEHTaMU;

* yMEHHE aKTHBHPOBATH NMPHIIOKEHHSI BUPTYaIbHON PEaTbHOCTH, YCTaHABIMBATH WX HA YCTPOU-
CTBO M TECTHPOBATh;

* 3HAHWE W MIOHMMAaHNE OCHOBHBIX TEXHOJIOTHH, UCTIOJIb3YEMBIX B XalTeKe, UX OTIMYHs, OCOOCH-
HOCTH Y TIPAKTHKH MPUMEHEHUS TPU pa3padOTKe MPOTOTUIIOB;

* 3HaHME MOJIB30BATENHCKOTO HHTEp(Peiica mpoduibHOro I10, 6a30BBIX 0OBEKTOB HHCTPYMEHTA-
pusi.

YHUBEpCATbHbIE:

* yMeHue paboTaTh B KOMaHze: pabora B obueM purMme, 3pexkTuBHOE pacnpenenenue 3a1ad u

ap.;

* HAJIMYKE BBICOKOTO MMO3HABATEIBHOTO HHTEPECa Y 00YJarOIUXCs;

* YMEHUE OpPUEHTHPOBATHCS B MH(OPMALMOHHOM MPOCTPAHCTBE, MPOAYKTHBHO HCIOJIB30BaTh
TEXHUYECKYIO JIUTEPATYPY AJIs IOUCKA CIIOKHBIX PEIICHU;

* YMEHHE CTaBUTh BOMPOCHI, CBSI3aHHBIE C TEMOU MPOEKTA;



* BbI0Op Hanbosee 3((HhEeKTUBHBIX PEIICHUH 3a/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHIA;

* HAJIMYME KPUTHUUYECKOI'O MBIIIICHMS;

* IPOSIBJIICHUE TEXHUYECKOTO MBIIUICHUS, TIO3HABATEILHON JIeATEIbHOCTH, TBOPUECKOW MHHUIIA-
TUBBI, CAMOCTOSITEJIbHOCTH;

* CITIOCOOHOCTH TBOPYECKHU PEIIATh TEXHUYECKUE 3a/1aUH;

* FOTOBHOCTh U CIIOCOOHOCTh NMPUMEHEHHsS] TEOPETHYECKHX 3HaHWH no ¢u3uke, MHGOpMaTHKe
IUISL PELICHNUs 3a7ad B pealbHOM MUPE;

* CIIOCOOHOCTbH NPaBHJIBHO OPraHHU30BbIBATh pabouee MECTO U BpeMsl ISl JOCTHXKEHMS IOCTaB-
JICHHBIX LIEJIEH.

Cnocobul u ghopmuvl nPoGEPKU Pe3yIbmamos
JIMarHOCTHKA U KOHTPOJIb: OCYIIECTBASCTCSA TPU BUIA JUATHOCTHKH U KOHTPOJIS:

1. BxogHass quarHOCTHKA OCYIIECTBIISETCS HA aHAIM3e 3allOJIHEHHOW yJaluMucs GOpMbI OIIPOCHUKA
[IPU PETHCTpAIMy ¥ Moj1aue 3asBke Ha Google nucke.

2. Tekymiasi AMArHOCTHKA OCYIIECTBIISETCS B IPOIECCE OCBOCHHS OCHOBHBIX 00pa30BaTEIbHBIX MOJIY-
JICH IPOrpaMMBbl, T.€. MOHHTOPUHI pOCTa KOMIIETCHTHOCTH B XOJI€ Peaan3aiiu 00pa3oBaTeIbHOM Ipo-
rpaMMBL.

3. UtoroBasi TMarHOCTHKA MPOBOAUTCS 10 Pe3yIbTaTaM OCBOCHHUS MPOTPaMMBbI B IIEJIOM HIIH TIOCIIE 3a-
BEPLLIECHUSA MOLYJIS
MeTo/1bl OTCIICKUBAHUS PE3YIbTATHBHOCTH:

- [lemarornueckoe HaOIIOAEHHUE;

- [lenarornveckuii aHaIn3 pe3y/IbTATOB aHKETHPOBAHHMSI, TECCTUPOBAHUS, 3a4ETOB, B3aUM0O3a4ETOB, OII-
pOCOB, BBITIOJIHCHU A yLIaHII/IMI/ICSI HpaKTI/I‘-IeCKI/IX 3a11aH1/1171, y‘IaCTI/Iﬂ B MepOHpI/IﬂTI/IﬂX, 3alIUThI HpOCK-
TOB, pEIICHHS 3a/1a4 MOUCKOBOTO XapaKTepa, aKTUBHOCTH O0YYAIOIINXCS HA 3aHIATUAX, U T.I1.;

Kpurtepun onenkn npoekra:

1. OpUrHHAIBHOCTH TEMBI M HJIEU MPOEKTA.

2. KoHCTpyKTUBHBIE MapaMeTpbl  (COOTBETCTBUE KOHCTPYKLMU H3/AEIHs; MPOYHOCTh, HAJIEKHOCTD;

y100CTBO UCIIOJIb30BaHU).

3. TexHosorn4yeckrue KpuTepuu (COOTBETCTBHE TIOKYMEHTAIUN; OPUTHHAIBHOCTh IPUMEHEHHUS U coYe-

TaHHWE MaTEepPUaJIOB; COOJIO/IEHNUE MTPABUIT TEXHUKU O€30TTaCHOCTH).

4. Dcretnyeckue KpUTEpUHU (KOMITO3UIIMOHHAsA ~ 3aBEPLICHHOCTD; IU3alHU3IENNs; HC-

MOJIb30BaHUE TPAAUIINI HAPOIHOW KYIBTYPHI).

5. DKOHOMHUYECKHE KPUTEPUH (MMOTPEOHOCTD B U3/AETHH; SKOHOMUYECKOE 000CHOBaHME; PEKOMEHIAIH

K HCII0JIb30BAHUIO; BO3MOXHOCTh MaCCOBOI'O IIPOM3BO/ICTBA).

6. DKonoruueckue KpuTepuu (Haauuue yuiepba oKpysKarolied cpejie NMpU MPOU3BOJACTBE W3IEINUS;
BO3MOYKHOCTH HCIOJIb30BaHUS BTOPUYHOTO  CBIPbS, OTXO/I0B MIPOU3BOJICTBA; JKO-

Joruyeckas 6e30MmacHOCTb).

7. UHdopmalMoHHbIE KPUTEPHUH (CTaHIAPTHOCTh MPOEKTHONW TOKYMEHTAIlMH; HUCIOJIb30BaHUE JOTOJI-

HUTENBHON HHPOPMAITIH)

I COJEPKATEJBHBIN PA3IEJ]

2.1. TeMmaTn4ecKoe cojiep:kaHue MPOrpaMMbl

()
N HanmenoBanue pa3menoB Conepxanue
/I
Moayab 1. OcHOBBI TexHMKa 0€30MACHOCTH U TIPOTUBOIIOKApHAs 0€30IaCHOCTH ITPH
1 u3o0peraTeIbCTBA U MPOU3BOACTBE paboT. DnekTpode3onacHocTh. Beenenue B TPU3,
HHKeHePUH 3HaKOMCTBO ¢ CAIIP, moHsTHE MPOEKTHBIX OTPAHUYCHUN, METOIBI




peUICHUA I/I306pCTaTeJ]LCKI/IX 3aga4 1 METOA0B IMOKMCKAa TCXHUYCCKUX
peHICHI/Ifl. IlonsTue MPOAYKTUBHOTI'O PCIICHUS, MHKCHCPHBIX

OrpaHUYECHUH.

Monyas 2. JIazepHble

TEXHOJIOIUH.

Hctopus, mpuMeHeHnure nasepa. JlazepHblil cTaHOK, IPHHIUITBL
MOCTPOCHUS], €0 OCHOBHBIC 3JIEMEHTHI U IPUEMBI TPYIa Ha HEM.
TexHuka 6€30MaCHOCTH U OXpaHbI TPyAa IpH padoTe ¢ JTa3epHbIM
cTaHKkoM. TexHONorn4ecKkue orpaHNueHHS JTa3epPHOTO CTaHKA.
OcCHOBBI MaTepHanoBeieH!s. 3HAKOMCTBO C OCHOBaMH IBYMEPHOTO
YepueHHs U BEKTOPHOH TpaduKu, TOATOTOBKA YepTexel A paboTh
C JIa3epHBIM CTaHKOM. 3HaKOMCTBO ¢ mporpammamu CorelDraw, Fu-
sion 360, KOMITAC-3D, AutoCAD u ap. MI3roToBIEHHS TPOCTHIX

apTedakToB U U3/ENNI C MPUMEHEHUEM JIa3€PHBIX TEXHOJIOTHH.

Moayan 3. AIIMTUBHBIE

TEXHOJIOI'HH.

3HAaKOMCTBO C TEXHHYECKMMHU OCOOCHHOCTSIMH 000pYI0BaHHS a1~
TUBHBIX TEXHOJIOTUH, Kiaccupukaiue 3 D-mpuHTepoB, TEXHOIOTHYE-
ckuM nporeccom 3D-mewarn. OcoOeHHOCTH M UH)KEHEPHBIE OTPaHu-
YCHMS aITATUBHBIX TeXHOJIOTUH. TeXHNKa0e30MacHOCTH IpU paboTe ¢
aJJTATHBHBIM 000PY/IOBaHUEM.

3HAKOMCTBO ¢ TPEXMEPHBIM IPEICTaBIEHUEM 00beKTOB 1 3D-
MO/JICIIUPOBAHNEM, OCHOBAMH SCKU3HOTO MPOCKTHPOBAHUSI.
3HakoMCTBO U pabota B mporpamme KOMITAC-3D, Blender-3D. Oc-
BOEHHUE TEXHOJIOTHUECKOTo mporiecca 3D-nmeyatn u nocneayromei

MoCcTOOPabOTKH JI0 3aKOHYSHHOTO apTedakTa.

Moayas 4.
CyO0TpakTHBHbIE

TEXHOJOIHH.

3HaKOMCTBO M TEXHHKA 0€30IIaCHOCTH MPHU paboTe CO ClIECapHBIM,
CTOJISIPHBIM, PYYHBIM 3JIEKTPO(UIIUPOBAHHBIM UHCTPYMEHTOM,
OCHOBHBIC TIPUEMBI PaboThI ¢ HUM. Dpe3epHoe 000pyA0BaHUE, Ero
KOHCTPYKIUS 1 007acT mpuMeHeHHs. TeXHOIOTHYeCcKre orpa-
HUYEHUsS CyOTpaKTUBHEIX TexHoJorul. [IporpamMmmHuoe obecrieue-
Hue u ocoberHocTr 3D-MomenupoBaHus pu padboTe ¢ dhpesep-
HbIM cTaHkoM ¢ UITY. H3roroBiieHue 3aKOHYCHHOTO

HA3JEINs C UCIToab30BaHneM 3D-Moneneit.

Moayas 5. TexHosorus
NMaiKH IEKTPOHHBIX

KOMIIOHEHTOB.

3HaKOMCTBO C OCHOBHBIMH 3JIEMEHTaMH 3JICKTPOHHBIX YCTPOMHCTB.
Bupl, hu3nyeckue OCHOBBI MAaiKU, (IIFOCHI, IPUIIOH, TEXHOJIOTHS
naiKy, MpUMEHsIeMOe 000PyI0BaHUE, HHCTPYMEHTBI M IIPUCIIO-
cobmenus. O6actu mpuMeHeHMs maku. TexHruka 0e301MacHOCTH
npu paboTe ¢ masuibHbIM 000pynoBaHueM. [lalika 3MeKTpOHHBIX
KOMITOHEHTOB ¥ TIPOBOJI0B. M3roToBICHNE U3 IeHs

METOAOM Mmaiku ¢ pa3pa60TK0171 9CKHU3a, YCPTCIKaA.

Komangnas MPE3CHTAUA 3aKOHYCHHOTI'O IIPOCKTA.




2.2. Conep:xkaHue NporpamMmbl

[TporpamMmma paccunMTaHa Ha OOy4arolIMXcs HE WMEIONMX 0a30BBIX 3HAHUI B JTaHHOMN
obnactu u pa3bura Ha 6 MOTyTeH:

- BBozHbIi1. OCHOBBI H300pETATENBCTBA U HHKEHEPUU;

- JIazepHbIE TEXHOJIOTUY;

- AJUTUTUBHBIE TEXHOJIOTUH;

- CyOTpakTHBHBIE TEXHOJIOTHH;

- TexHonorus naky 3J1E€KTPOHHBIX KOMIIOHEHTOB.

Ne | HaumeHOoBaHUe pa3/ieioB, TeM KoJsnuyecTBo 4acoB domMa KOHTPOJISA

n/n Teopusi | IlpakTuka | Bcero

Monyans 1. BBogHbIii. OCHOBBI

u300perarTebCTBa M MHKEHEPUH

1 | Beognoe 3ansiTie. HCTpyKTaxX 1m0 2 2 VYceTHbli ompoc.
TeXHUKe 0e30MacHOCTH.

3HaKOMCTBO C 000pYJJOBaHUEM.

2 | BxomHO¥ KOHTPOJI. 45 45 becena.
3 | OcHoOBBI U300peTaTEIBCTBA U UH- 4 2,5 6,5 YcTHBIH ompoc.
JKeHepuH. BBeicHre B TEMaTHKY [pakTuueckas padora.

TPH3. 3aakomctBo ¢ CAIIP.

B IEpBOM MOAYIJIC 06yqafoumec;1 3HAKOMSTCS C TEXHHKOH 0e30IacHOCTH U oxpaHoﬁ
TpyAda Ipyu MPOU3BOJACTBE pa60T Ha O60p}/'I[OBaHI/H/I, a TaK¥XX€ C MIPUMCHCHUCM 3JICKTpO(1)I/II_[I/I-
POBAHHOTO U PYYHOI'O CJICCAPHOTO MHCTPYMCHTA. O6yan0111Hecsl ImoJIy4daT TCOPETUICCKUC 0a-
30BbIC 3HAHHA 11O MCTOAAM PCIICHHA I/1306peTaTeJ'II>CKI/IX 3aaa4, Cymi€CTBYOIIUM CUCTEMaM
ABTOMATU3WPOBAHHOI'O MMPOCKTUPOBAHNA, MCTOAAMHU ITOMCKA TEXHUYCCKUX peH_IeHl/If/'I, mojydar

npeaACTaBJICHUC 00 ocHOBax MPOCKTUPOBAHUS.

Moayas 2. JlazepHble

TeXHOJIOTHH.

OcHoBbl 2D-MoenupoBaHus U 6 2,5 8,5 YerHblit onpoc.
BEKTOPHOH rpaduku. [IpakTiueckas pabora.
BBenenue B MaTepuaoBe/icHUE. 4 4 VYceTHBl ompoc.
Jlazep u maTepuaisbl.




Peamm3zanus ketica «IllaxmaTHas 2,5 6,5 9 JeMoHCTpauus He Me-
JIOCKay. Hee OJHOTO0 JIEMEHTA

KOHCTPYKLIUHpa3pado-
TaHHOM C UCITOJIB30Ba-
HHUEM JIa3epHOM TeXHO-

JIOTHUH.

Bo BTOpOoM Monyne oOydarommecs MO3HAKOMATCS ¢ ocHoBamu 2D-mojenupoBanws,
moJrydat 0a30Bble 3HAHUS 10 YCTPOWCTBY M MpUEMaM pabOThI HA JIA3ePHOM CTaHKE, 03HAKO-
MATCSI CO CBOMCTBaMU MPUMEHSEMbIX MaTe€pUalioB, HAYYaTCsl IPOEKTUPOBATh U HA MPAKTHKE
M3TOTaBJIMBATh W3JICIUs HEOOJIBIION CIOKHOCTH C NPHUMEHEHUEM JIa3ePHBIX TEXHOJOTHH,
peanusanus keiica «lllaxmaTtHas 10cKay, T. €. M3rOTOBJIEHUE IIAXMATHOW JOCKU C IIPUMEHE-

HHCM JIa3CPHOI'0 CTaHKa.

Monayas 3. AITUTHBHBIE

TeXHOJIOTHH.

OcHogbl 3D-monenupoBanus u 3D- 45 45 YcTHBI ompoc.

MEeYaTH.

OCHOBBI 3CKH3HOTO 2 1 3 VYeTHBI ompoc.

MPOEKTHPOBAHUSL. [IpakTuueckas pabdora.

IToctpoenue u nevyars 3D-monenu. 2 15 3,5 VYceTHbl ompoc.

Omneparus «BeimaBauBaHue). [IpakTuueckas padora.

Co6opka. Onepauus «Bpamenue». 1 1 2 VYceTHbl ompoc.
[pakTuueckas padora.

Hetans. Oneparus «Beipe3anuey. 1 1,5 2,5 YcTHbI ompoc.
[pakTuueckas padora.

Peanusarms ketica «lllaxmaTHbie 2 7 9 JeMoHCTpanus He Me-

buryps». HEe O/IHOTO 3JIEMEHTa
KOHCTPYKLIUHpa3pado-
TaHHOM € MCTIOIB30Ba-
HUEM aAIUTUBHOM TeX-
HOJIOTHH.

B Ttpetsrem Momyne oOyuaromiyiecss TO3HAKOMSITCS C OCHOBAaMHU MPOEKTUPOBAHUS 00b-
éMHBIX Mozenel, 3D-MoaenupoBaHus M IPOrpaMMHOM cpenoil cosmanust 3D-mozenel, Ha
MPaKTUKE OCBOSIT OCHOBHBIE omnepanuu coznanus 3D-mMozeneit, y3HaloT TeXHHYeCKHue 0coOeH-
HOCTH 00OpYAOBaHMS, OCBOAT TEXHOJIOTHYECKUH mporiecc 3D-meuatn Ha mpuMepe 3aKOHYCH-

HOTO M3/eJHs HeOOJIBIIOTO YPOBHS CIIOKHOCTH, peanu3anus keiica «lllaxmaTHbie Guryps» ¢



npuMeHeHneM 3D-TpuHTEPOB (M3TOTOBJICHHE MMAXMATHBIX QUTYD).

Monayas 4. Cy0TpakTUBHbIE

TEXHOJIOTHH.
13 | CronspHble u ciecapHbie 4 4 VYcTHBl ompoc.
TEXHOJIOTHH, 000PYI0BaHUEC U
HUHCTPYMEHTHI.
14 | Co3nanue 3cKu3a, BHIOOP 4,5 4,5 [IpakTudeckas padora.
MaTepuaa, U3roToBJICHHUE
U3IeNusl.
15 | OcHoBsl (hpeepHoii 00pabOTKU 4 4 YcTHBI ompoc.
Marepuanos. Opesbl, UX Ha-
3HAYCHUE.
16 | ®pesepHsIil pacKpoil MaTepHAaIOB. 2,5 1,5 4 VYceTHbli ompoc.
[IpakTuueckas padora.
17 | TexHoJOTHS TPAaBUPOBKU 2,5 1 3,5 VYeTHBI ompoc.
3arOTOBOK. [IpakTuueckas padora.
18 | Peammsanus ketica «IllaxmaTel 45 45 9 JleMoHCTpaIus He Me-
MOJJAPOYHBIEY. Hee OIHOTO DJIEMEHTa
KOHCTPYKIIUHpa3pado-
TaHHOH C
UCIIOJIb30BaHUEM
CyOTpaKTHBHOM
TEXHOJIOI'NH.

B getBépTOM MOIyNIe MPOU30MAET 3HAKOMCTBO C (ppe3epHBIM 000pPYIOBAHUEM, C MPO-

rpaMMHOI cpefoii mpuMeHsieMoil Bo (pesepHbIx cTankax ¢ UITY, ¢ ocoOeHHOCTAMH TEXHOIO-

TMYECKOro mpoiiecca Gppe3epHoil 00paboTKH U pacKposi MaTepuasIoB, OOyJarolUuecs MojydaT

HaBbIKU MPAKTUYECKON padOTHI 10 IPaBUPOBKE Ha MPUMEPE U3TOTOBIIEHUSI 3aKOHYEHHOT'O U3-

nenusi ¢ ucronb3oBanueM 3D-moneneit, peanmm3anus keiica «lllaxmarel mogapouHsie» (TpaBu-

pOBKa Hajmuce).

Monyas 5. Texnosorust naiikn

JIEKTPOHHBLIX KOMIIOHCHTOB.

19 | Texuuka 06€30HaCHOCTH. 6 6 YcTHBII ompoc.
Hasnauenwue, coctaB U IpUMEHEHUE
NpUINOoEB U (IIOCOB.

20 | OcHOBHBIC IPUEMBI MTAHKHU. 6 1,5 7,5 YerHbIit omnpoc.

[IpakTuueckas padora.




21 | Keiic «ITaiika». Ocy- 2 2
LIECTBJICHUE NTAaKU

3NEKTPOHHOH COOPKH.

JeMoHCcTpauus He Me-
HEe OJIHOTO 3JIEMEHTA
KOHCTPYKIMHpa3pado-
TaHHOM C UCITOJIb30Ba-

HUEM NalKu

22 | Urorosoe 3anaTue. BeicTaBKa. 45 45

JemoHcTpanus He
MEHEE OJTHOU
KOHCTPYKITUH
pa3paboTaHHOI! B

KOMaH/IE.

B msaTom 3aKIHOUYMTEILHOM MoAayJe 06y11a}0umec51 noJrydyaT TCOpCTUYCCKUC 3HAHUA U

IO3HAKOMATCA C OCHOBHBIMH 3JICKTPOHHBIMU KOMIIOHCHTAMU IMTPUMCEHACMBIMHA B COBPECMCHHOM

IIpOU3BOACTBEC, O3HAKOMIATCA C TEXHOJIOTHEH NaMKu U HAay4aThbCsd IasATb HA COBPECMCHHOM IIa-

SAJIbHOM O60py,I[OBaHI/II/I C IPUMCHCHHUCM PA3JIMYHbIX (I)J'IIOCOB H IIPHUIIOCB. Peanuzanus Kewca

«[Taitkay (mpakTUueckas maika 3JEKTPOHHOU COOPKH).

B zaxmrouenue, kak 3aBepIIAONINI dTall pealn3allii MporpaMMbl, OyIeT mpecTaBie-

Ha KOMaHJHaA MMPE3CHTAalHA 3aKOHYCHHOT'O ITPOCKTA.

111 OPTAHU3AIIMOHHBIN PA3IEJ

3.1. Y4eOHO-TeMATHYECKHI IIJIAH

Ne HaumenoBanue pa3aejioB, TEM KoauuecTBO 4acoB

n/n Teopusi | IlpakTuka | Bcero

®doma KOHTPOJISA

Monayab 1. BBoaublii. OCHOBBI

I/I306peT2TeJILCTBa H MHKCHECPUH

1 | BBoanoe 3ansTre. MHCTpyKTaX 1O 2 2
TEXHHUKE Oe30MMacHOCTH.

3HaKOMCTBO ¢ 000pyIOBaHUEM.

YcTHbIM ompoc.

2 | BxomHO# KOHTPOJI. 45 45

becena.

3 | OcHoBBI H300peTaTENBCTBA U HH- 4 2,5 6,5
JKeHepuu. BBeeHue B TeMaTuky

TPU3. 3aaxomctBo ¢ CAIIP.

YerHbIit onpoc.

[IpakTuueckas padora.

Monayas 2. JIazepHble TeXHOJIOTHH.




4 | OcHoBbl 2D-MonenupoBanus u 6 2,5 8,5 YerHbIit onpoc.
BEKTOPHOH rpaduku. [IpakTudeckas paborta.
5 | BBenenue B MaTepuanoBeicHUE. 4 4 VYceTHbl ompoc.
Jlazep u maTepuaisbl.
6 | Peanmzanusg kxeiica «lllaxmarHas 2,5 6,5 9 JleMoHCTpaIus HEe Me-
JOCKa. HEE OJIHOTO AJIEMEHTA
KOHCTpYKIUHpa3pado-
TaHHOW C UCIOJIb30BA-
HUEM JIa3€PHOU TEXHO-
JIOTHUHU.
Moayas 3. AIIUTUBHBIE TEXHOJIOTHH.
7 | OcuoBsl 3D-monenmupoBanus u 3D- 45 45 YcrHBIi onpoc.
MeYaTy.
8 | OCHOBBI 3CKU3HOTO 2 1 3 YcTHBIH ompoc.
MPOECKTHPOBAHMUSI. [IpakTnueckas pabdora.
9 | Iloctpoenue u neyatb 3D-momeu. 2 15 3,5 YcTHBIH ompoc.
Omneparus «BeinaBiauBaHue). [IpakTuueckas padora.
10 | Coopka. Onepanus «BpanieHue». 1 1 2 YcTHBIi ompoc.
[IpakTuueckas padora.
11 | Herans. Onepanus «Beipesanuey. 1 15 2,5 VYceTHbl ompoc.
[IpakTudeckas padora.
12 | Peanmzauus keica «lllaxmarHbie 2 7 9 JeMoHCTpauus He Me-
buryps». HEe OJTHOTO 3JIeMEHTa
KOHCTpYKITUupa3pabo-
TaHHOM C UCIOJIb30BA-
HUEM aJITMTUBHOM TEX-
HOJIOTHH.
Monayas 4. CyGTpakTHBHbBIE
TeXHOJIOTHH.
13 | CronspHble u ciecapHbie 4 4 VYceTHBI ompoc.

TCXHOJIOTHUH, 060py,I[OBaHI/IC u

WHCTPYMEHTHI.




14 | Coznanue sckuza, BEIOOD 4,5 4,5 [IpakTuueckas padora.
Martepuaa, U3roTOBJICHHUE
H3JICITHSL.
15 | OcHoBsl hpesepHoii 00pabOTKU 4 4 YcTHBIi omnpoc.
Matepuanos. dpesbl, UX Ha-
3HaYCHUE.
16 | ®pesepHsIil pacKpoil MaTepHaIOB. 2,5 1,5 4 VYceTHbl ompoc.
[IpakTuueckas padora.
17 | TexHoJOrHUs TPaBUPOBKU 2,5 1 3,5 VYceTHBI ompoc.
3arOTOBOK. [IpakTuueckas padora.
18 | Peammsanus ketica «I1laxmaTsl 45 45 9 JleMoHCTpaIus He Me-
IOIAPOYHEIEY. Hee OZHOTO AJIEMEHTa
KOHCTPYKIUHpa3pado-
TaHHOH C
HCTOB30BaHHEM
CyOTpaKTHBHOM
TEXHOJIOTHH.
Monyan 5. TexnoJiorust naiiku
3J1eKTPOHHBIX KOMIIOHEHTOB.
19 | TexHuka 6€30MaCHOCTH. 6 6 YcTHBIH ompoc.
HasnaueHwue, cOCTaB ¥ MPUMEHEHHUE
NPUTIOEB U (PITIOCOB.
20 | OcHoBHbIC IPUEMBI MTAHKH. 6 1,5 7,5 YcTHBIH ompoc.
[pakTuueckas padora.
21 | Keiic «ITaiika». Ocy- 2 2 JleMoHCTpaIus HEe Me-
IECTBIICHHE TTaKN Hee OJIHOTO 3JIeMEHTa
3JIEKTPOHHOH COOPKH. KOHCTPYKIMHpa3pado-
TaHHOM C UCHOJIb30Ba-
HHEM MalKu
22 | Urorosoe 3ansatue. BeicTaBKA. 45 45 JlemoHCTparus He
MEHEE OJTHOM
KOHCTPYKI[HH
pa3paboTaHHOH B
KOMaHJIe.
HUroro: 65 43 108




IV.Opranu3anuoHHo-NeIarornyeckKue ycjaoBus

4.1 MeToauueckoe odecriedeHne MPorpaMmbl

OcHOBHBIE 3aJaud NPOrpaMMbl MPUBJIEYb JETEH K HCCIEeN0BATENbCKOH M HM300peTaTeNbCKOi
NEATEIbHOCTH, II0Ka3aTb MM, YTO HAIIPaBJICHHE HMHTEPECHO M IEPCIEKTHBHO. 3ajaya Iexarora-
pa3BUTh Yy JIE€Te HABBIKM, KOTOpPBIE UM IMOTPEOYIOTCS B MPOEKTHOW paboTe W B JajbHEUIIEM OC-
BOCHMHM NIPOrpaMMbl KBaHTyMa.

Bce ymenus u HaBBIKM HpUOOpeTaroTCss TOJBKO yepe3 ombIT. [losromy B «KBanTopmy-
Me» OOJIbIIOE 3HAYEHHE YIeNAeTCsl NPAaKTUKE yepe3 KeHC-TeXHOJIOTHM - 3TO MeToj o0ydeHus,
B OCHOBE KOTOPOTO JIEKAaT 3aJaud U3 peaJlbHOM XKU3HM, U OHM HAlpaBiEHbl Ha pa3BUTHUE Yy JeTel
soft u hard-koMnerennuii.

Keiic-TexHonorust - 3T0 TeXHMKa OOydYeHHs, HMCIOJB3YIOIlas OIHMCAHHWE pEaIbHOM CUTya-
LMY, CHEIMAIbHO IOATOTOBIEHHBIH MaTepuajl ¢ ONHUCAHUEM KOHKPETHOW mpoOjaeMbl, KOTO-
PYyIO HEOOXOIUMO Pa3pEelIUTh B COCTABE IPYIIIBL.

Keiic-TexHonoruu HaIIPABJICHBI Ha HCCIIEI0BATENIBCKYIO WIN MH)XECHEPHO-
IIPOEKTUPOBOYHYIO AESATENbHOCTh. MHTErpupyer B cebe TEXHOJOIMIO pa3BUBAIOIIETO U IPOEKT-
HOro oOydeHHs. BBICTYmawT B OOyd4CHHUHM KaK CHHEPreTHUYECKash TEXHOJIOTHs (IIOTpYKEHUE
B CHUTYallMIO0, KYMHOXXCHHE» 3HAaHUH, «03apEeHUE», «OTKpbITHE»). [103BOJIIOT CO3[aTh CUTYAILUIO
ycrexa.

4.2.MaTtepuajibHO-TeXHHYECKOe o0ecneyeHue.
- nex Xaiitek Ha 12 pabouux MecT;

- HepCOHaJ'ILHHﬁ KOMITIBIOTED U NPECAYCTAHOBJIICHHBIM CIICHIUAIM3UPOBAHHBIM IIPOI'PAMMHBIM

o0eCIIeUeHUEM;

- ctanku ¢ UITY nma3epHO# pe3Ku U TPaBUPOBKY;
- 3D npuntepsl, 3D ckanep;

- ¢pesepHsrii ctanok ¢ UITY;

- o0opynoBaHwe s pabOTHI C DJIEKTPOHHBIMH KOMIIOHEHTaMHU (MMasulbHAas CTaH-

LU, U3MEPUTEIBHOE U BCIIOMOTaTeIbHOE 000pyI0BaHHE U T.11.);
- py4YHBIE HHCTPYMEHTBHI (IIPOCTHIE AIEKTPUUECKNE PYUHBIE U CIIECAPHBIE HHCTPYMEHTHI);

- WHTEpPAKTHBHAs JOCKA JIJISl JEMOHCTpAlMHM y4eOHBIX (DPHIIBMOB M TIPOBEICHHS TIPE3eHTa-
LM, JOKIaZ0B U BBICTYIUIEHUN;

- TEJICKOMMYHHUKAITMOHHBIE W MPOTPaMMHBIC CPEICTBA Ik paOOTHI B UHTEPHETE;

- KOMIUJIEKTBI PACXOAHBIX MAaTEPHAIIOB U OCHACTKHA HEOOXOIUMBIX MPU MTPOU3BOACTBE YUSOHBIX

paoor.
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4. www.3ddd.ru - pemosurapuii 3D-moeneii.

5. http://electrik.info/main/master/90-pajka-prostye-sovety.html - texHomorus maiku.
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