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|.ITosicHUTEIBHASA 3AIACKA
Pabouas nporpamma kpyxka «3D-monenupoBanue» B 8 Kilaccax, pacCuMTaHHas

Ha 36 uacoB (1 uwac B Henemwo); [Iporpamma mnpeanosaraeT  IpOBEJECHUE
PEryJSPHBIX €KEHENENIbHBIX YPOUHBIX 3aHATHM cO mikoibHuKamu 13-14 jet (B
pacuete 14. B HEIEINIO)

Pabouas nmporpamma pazpaboraHa B COOTBETCTBUH:

- ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O0 ob6pa3oBaHuu B
Poccuiickon @enepaunm,

- npuka3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepaium ot
17.12.2010 Ne 1897 «O06 ytBepxaeHnn deaepaibHOTO rocyIapcTBEHHOTO
00pa3oBaTeIbLHOrO CTaHIapTa OCHOBHOT'O 00IIIET0 00pa30BaHU;

- npuka3zoM MunucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepaiuu ot
29.12.2014 Ne 1644 «O BHeceHUM U3MEHEHUH B MpUKa3 MUHUCTEPCTBA
obOpazoBanus u Hayku Poccutickoit @eneparuu ot 17 nexadbps 2010r. Ne1897 «O6
yTBEpKJEeHUU (hellepaibHOTO FOCYAapCTBEHHOTO 00pa30BaTEILHOIO CTaH apTa
OCHOBHOT'O 00111eT0 00pa30BaHUM»,

- nmpukazoM MuHucTepcTBa 00pa3zoBanus U Hayku PD ot 31.03.2014 roga Ne 253
«O0 yTBepxkaeHnn (enepanbHOro nepedHs y4eOHUKOB, PEKOMEHIYEMBIX K
UCIIOJIb30BAHUIO MIPH pean3allii UMEIOIINX FOCYAapCTBEHHYIO aKKPEIUTAIUIO
o0Opa3oBaTeIbHBIX TPOrPAMM HAYaJIBLHOTO 00IIEro, OCHOBHOT'O OOIIET0, CPEIHETO
obmrero oOpa3oBaHuUs»,

- IOCTaHOBJICHUEM [ JTaBHOTO rOCYy1apCTBEHHOTO CAHUTApHOIr0 Bpada Poccuiickoit
®enepanuu ot 29.12.2010 Ne 189 «O6 yrBepxkaenuun CanlluH 2.4.2.2821-10
«CaHUTapHO-3TUAEMHUOJIOTUUECKIE TPEOOBAHUS K YCIOBUSIM M OpTaHU3aIuU
o0ydeHus B 0011e00pa30BaTEIbHBIX YUPEHKICHUIX),

- MUCbMOM JIeTIapTaMeHTa 00pa30BaHusl, HAYKU M MOJIOJICKHOM MOTUTUKA
Boponexckoii oomacta ot 29.05.2015 Ne80-11/4360 «O HanpasieHun
paszbsicHenuil o npuMenenno GI'OC OO0y,

-MUCHMOM JIeTIapTaMeHTa 00pa30BaHusl, HAYKH U MOJIOJC)KHON MOJIUTHUKH
Boponexckoii obmactu ot 17.08.2015 Ne80-11/6552 «O nanpaBneHun
PEKOMEHIALUI,

- OCHOBHOM 00pa30BaTeIbHON MPOTPaMMO OCHOBHOTO 0011ero o0pa3oBaHuUs
MKOY Cemunyxkckoit COII Nel ¢ YUOIL

B nporpamme cobntogaercs npeeMCTBEHHOCTD ¢ (peepalibHbIM IOCY1apCTBEHHBIM
00pa3oBaTeIbHBIM CTAHAPTOM HAYaJILHOTO 00IIIET0 00pa30BaHuUs; YUUTHIBAIOTCS
BO3PACTHBIEC U MICUXOJOTUYECKUE OCOOCHHOCTH IIKOJIBHUKOB, 00yUYaroNInXxcs Ha
CTYNEHU OCHOBHOT'O OOIIEro 00pa3oBaHusl, YYUTHIBAIOTCA MEXKIIPEIMETHBIE CBS3H.



3D-MmonennpoBaHue — MPOrpecCUBHAs OTPACIb MYJIbTUMEINA, TI03BOJISAIONIAS
OCYILECTBIIATH MPOLIECC CO3AAHUS TPEXMEPHON MOJETIN 00BEKTA TP IOMOIIU
CHEeIUANIbHBIX KOMIBIOTEPHBIX MTporpaMm. Mojienupyembie 00bEKThI
BBICTPaUBAIOTCSA Ha OCHOBE YEPTEXKEN, PUCYHKOB, OJAPOOHBIX OMUCAHUHN U APYTrOl
uHpopmanuu. JlaHHas nporpaMmma peann3yercs B TEXHUYECKON HalpaBJIC€HHOCTH.

/laHHasi BHEYPOUYHAasl AeSITeJIbHOCTh HAMPABJIEHA HA JOCTUKEHHUE CJIeTYIOIIHAX
neJen:

e PA3BUTHC MHXXCHCPHOI'O MBIIIJIICHUA;

U HpO(I)eCCI/IOHaJIBHOC OPUCHTUPOBAHUC.

JlaHHasi BHEYPOUYHAas 1esiTeJIbHOCTh peliaeT cieAylomme 3a1a4n:
e HM3YYHUTh IPOTPaAMMBI IO CO3JJAHUIO TPEXMEPHBIX MOJICIICH;
e HAYYUTHCS UCIIOIH30BATH MPOrPAMMBI IO CO3JIaHUIO TPEXMEPHBIX MOJICIICH;

e BBIIOJHUTH UTOTOBBIN ITPOCKT.

JlaHHBII Kypc ONMMUpaAETCsl Ha OTBIT, UMEIOLIUNCA Y 00yJaronuxcs, 1aeT
TEOPETUYECKOE OCMBICIICHUE, HHTEPIIPETAIMIO U 0000IIIEHIE 3TOTO OTbITA.

MeToabl M NpUEMbI OPraHU3aNMU 00Pa30BaTEeIBLHOIO MpoIecca:
e HMHCTPYKTaXH, OeCe/bl, pa3bSICHCHHUS;
e HarIsAHBINA (HOTO U BUIEOMaTEpHaIbl 0 3D-MOAeIUPOBAHUIO;
o IMpakTUyecKas padora ¢ nmporpammamu (UrpoBsie); 3D npunTepoMm;

e HMHHOBAIIMOHHBIE METOBI (TOMCKOBO - HCCIIEIOBATENbCKUN, TPOSKTHBIH,
UTPOBO);

e PCHICHHC TCXHUYCCKUX 3aldad, IIPOCKTHAA pa60Ta;

e IIO3HABATCJIBHBIC 3aJa4H, y‘—Ie6HI)Ie AUCKYCCHH, CO3JaHUC CUTyallun
HOBHU3HBI, CHTyallUd TapaHTHPOBAHHOI'O yCII€Xa U T.X.,

e METOJ CTUMYJHUPOBaHHUS ( yHaCTHUE B KOHKYpCax, HOOUIPEHUE,
nepcoHalbHasl BHICTaBKa padoT).

|l.Il1anupyemble npeaMeTHbIE Pe3yJIbTAThI

Tema 1. KomnboTrepHoe MoeiMpoBaHue:



o MOHSATHE MOJEIUPOBAHUE; NPOTOTHN [JIi MOJETUPOBAHUS; MPUIHAKU
KJ1accupuKauu Mojiee;

o MOHATHE MH(OpPMAIMOHHAS MOJCNb U €€ OTJIMYKE OT MaTepUAIbHOM; BUJIbI
MH(OPMAIIMOHHBIX MOJeNe mo (opme MpeaAcTaBieHUs; BUAb UHPOPMAIIMOHHBIX
Mojiefiel o crioco0y peaar3anuy;

o MECTO  MOJICTUPOBaHUS B  JKM3HM  YEJIOBEKAa; OCHOBHBIE  ATaIlbl
MOJICIUPOBAHUS,

o MOHSITUE KOMITHIOTEPHBIM SKCIIEPUMEHT; 3HAUE€HUE TECTUPOBAHUSI MOJIEIIH;
MOHSTHE TEOMETPUIECKast MOJICIIb;

o MOHSITUE TeOMETpUUYecKass MOJENb;, CIOCOObl KOHCTPYMPOBAaHMS U3
00BEMHBIX M TUIOCKHMX JETaJel; MpeJHa3HaueHUe MEHIO TOTOBBIX (popMm; 00sacTh
IPUMEHEHHUS TEOMETPUUECKOT0 MOICIIUPOBAHUS;

o MIOHATHUE CIIOBECHAsI MOJEIb; CIIOCOOBI O()OPMIIEHHUS CIIOBECHON MOJIENH;

o NOHSTHE MaTeMaTuyeckass MoJiedlb M €€ KCIOJb30BaHHE;, CIOCOOBI
KOMITBIOTEPHOTO 0(OPMIICHHUSI MAaTEMAaTHUYECKUX MOJIETIeH;

o NOHSTHE CTPYKTYpHas MOJEJb; BUIBl CTPYKTYPHBIX MOAENEH; CIocoObl
oopMIIeHHS CTPYKTYPHBIX MOJIEIICH;

o NOHSTUE JIOTMYECKAass MOJENb M €€ HMCHOJb30BAHUE; IMOHATHE JIOTMYECKOE

BBICKa3bIBAHUE U €r0 3HAYCHME; JIOTUYECKUE OIEepalliy, BBINOJHSAEMbIE Haj
BBICKA3bIBAaHUSMHU; (DOPMUPOBAHUE TIPOCTHIX U CIOKHBIX YCIIOBHIA;

° MOHATHE KOMIIbIOTepHAss MH(GOPMAIIMOHHAS MOJENb M €€ HCIOJIb30BaHNE;
0COOEHHOCTH TIOCTPOEHUSI KOMIBIOTEPHBIX HMH(popMaimoHHbix Mojaenet B CYB/I;
0COOEHHOCTH TIOCTPOCHUSI KOMITbIOTEPHBIX HMH(MOpMaInmoHHbIXx Mozenei B CYB/I;
OCHOBHBIC JICUCTBUS ¢ HHPpOpMaIMOHHON Mozenbio B CYB/I; BUIIBI SKCTIEpUMEHTOB
C KOMITBIOTEPHON MH(DOPMAITMOHHON MOJIENBIO.

Tema 2. Mooenuposanue 00bekmos u npoyecco 8 2J1eKMmpOHHbIX MAOIUYAX:
° 0COOEHHOCTH MOCTPOCHUS MOJIETICH JJIsl SJICKTPOHHON TaOJIUIIbI;
° CTPYKTYpa KOMITBIOTEPHON MOJIEIIN JJIS SJICKTPOHHOM TaOJIHIIBL;

VYyamuecs 10JKHbI yMeTh:

Tema 1. KomnvlomepHoe mooenupoganue:

o BBITIOJIHATD KOMITBIOTEPHOE KOHCTPYHUPOBAHUE reOMETPUYECKHUX
MIOCTPOEHUN;

o CO3J1aBaTh CJIOBECHBIC MOJICITH B Cpejie TeKCTOBOro mporeccopa Word;

o BBIMIOJIHATh MAaTEMAaTHUYECKYI0 MOJENb PA3IUYHBIX IMPOIECCOB, 3aJaHHBIX
YpaBHEHHUEM;

o BBIMIOJIHATH IMOCTPOCHHUE CTPYKTYPHBIX MOJieNield B TaOJIMYHOM BHUE, B BHUJIE
CXeMbl, B BUJie Tpada, B BUI€ OJI0K-CXEMBI;

o BBITIOJIHATH MOCTPOCHHUE JIOTUUECKUX MOJIEIICH;

o co371aBaTh HH(POPMALIUOHHBIE MOJIEIH.

Tema 2. Mooenuposarue 06vbeKmos u npoyecco8 8 IN1eKmpoHHbIX MAOIUYAX.



o UCIIONB3Ysl TEOMETPUUECKYI0O MOJIENb OMpPEAesiTh MaKCUMallbHbIH 00beM
KOpPOOKH, MAaKCUMAJIbHYIO ILJIOIIA (b TPEYTOJbHUKA; MUHUMAJIBHYIO JUTMHY YYacTKa;
o BBITIOJIHATH MOJICTTMPOBAHUE 3a/1a4 JJI Pa3TUYHbIX CUTYaIIH;

o COCTaBJISITh M MCCIIEI0BATh MOJIENb pacueTa OMOPUTMOB YEJIOBEKA;
o OTpeJIesiTh COBMECTUMOCTH JIFO/ICH 110 OMopUTMaM;

o MOJICJIMPOBATH UTPOBLIC 3a/1a4H;

o BBITIOJIHATH MIOCTPOCHHUE MOJIEJICH Ha IBHXKEHUE Tea;

o BBITIOJIHATH MIOCTPOCHUE MOJIEJICH IKOJTOTUUECKUX CUCTEM.

I11.Conep:kanue yuebHOro Kypca

Tema 1. KomnbroTepHoe Moae1MpOBaHMe

Tema 1.1. Monesin 00beKTOB U NPOLECCOB.

Mopenb. MoaenupoBanue. Mojienb 00beKTOB. MoIeIb POIIECCOB.
Y4eHUK JOJIKEH
3Hamb.
= YTO TaKO€ MOJEIUPOBAHNUE;
= YTO MOXET OBITh TPOTOTUIIOM JIJISI MOJICIIUPOBAHUS;
yMems:
= MPUBOJUTH MPUMEPHI MOJIEIEH U TPOTOTUIIOB MOICIICH.

Tema 1.2. OcHOBHbBIE NPU3HAKH KJIacCHPUKANNH MOJIeJIei.
[Tonstue knaccudukanus. Cucremarusanus 00beKToB. [Ipru3Haku
KJIacCU(pUKALIUN MOJIEICH.
Y4eHUK JOJIKEH
3Hamy
. YTO TAKOE CUCTEMATH3AIUsI OOBEKTOB;
. M0 KaKUM TMPU3HAKAM MOXHO KJIACCU(PUIIUPOBATH MOJICIH;
ymems:
" OTIPEAENATh MPU3HAKU KIIaCCU(DUKAIIUU MOJICIIEH.

Tema 1.3. Knaccupuxauust Mogesiei.

Knaccudukanus Mmozaeneit mo 00JacT UCTIOIB30BaHUsA. Y YeOHBIC MOIEIIH.
OmnertHeie MOgenu. Hayuno-Texuuueckue moaenu. rposeie Mmoaenu.
Nmuranmonnsie moaenu. Knaccudukaius moeneit ¢ yuerom (paktopa BpeMeH! U
obnacTu ucnonb3oBanus. CtaTudeckas MojieNb. JImHaMu4YecKas MoJIeb.
Kiraccudukanms mojieneit mo croco0y npecTaBieHus. MaTepruaibHbIe MOJCIH U
nH(OPMAIIMOHHBIE MOJIETTH. 3HAKOBBIE U BepOaTbHbIe MHGOPMAITMOHHBIE MOICIIH.
KomnbroTrepHbie MOAEIN U HEKOMITBIOTEPHBIE MOJEIH.

Y4eHuK 10JKEeH

3HAMD.
. YTO TaKoe UH(POpMALIMOHHAS MOJIEIIb;
. YeM OTJInYaeTcsi MHGOpPMaIMOHHAs! MOJIEb OT MaT€pUaIbHOM;

. BU/JIbI THPOPMAIIMOHHBIX MOJIejeil o (hopMe npeICTaBIICHNUS;



. BU/JIbI THPOPMAIIMOHHBIX 110 MOJIEJIEH TI0 CIOCO0Y peann3aiuu;
ymemn.

u OTPEIEIATh BUIbI KITaCCU(PUKAIIMKI MO/IEICH;

u MPUBOJIUTH MPUMEPHI PA3IMYHBIX BUJIOB MOJIECIICH.

Tema 1.4. OcHOBHBIE 3TaNIbI MOJAECJIHMPOBAHUS.

MecTo MOJIETMPOBAHUS B ACSITEILHOCTH YEJIOBEKA. DTallbl MOJICIIMPOBAHUS.
ITocTaHoBKa 3a7a4M MOJIECIIMPOBAHUS: ONTMCAHUE 33]]a4H, 1I€JIU MOJICIIMPOBAHUS,
ananu3 oobekTa. PazpaboTka Moaenu: nHPpOpMaIMOHHAS MOJIEIb, 3HAKOBAsI MOJIEIIb,
KOMITbIOTEpHAsI MOJIeTb. KOMIIBIOTEPHBIHN IKCIIEPUMEHT. AHAIN3 PE3yJIbTaTOB
MOJEIUPOBAHUA.

Y4eHUK T0JKEH

3HAMD.

. YTO TAKOE MPOLIECC MOAEIUPOBAHHS;

. KaKO€ MECTO 3aHUMAET MOJECIUPOBAHNE B IEATEIbHOCTH YEJIOBEKA;
= OCHOBHBIE ATallbl MOJICIIMPOBAHUS;

. YTO TAKO€ KOMIBIOTEPHBIN SKCIIEPUMEHT;

= KaKO€ 3HaYEHUE UMEET TECTUPOBAHUE MOJIEIIN;

ymemy:

- ONPEACIISITH OTIPABHON M KOHEUHBIN MYHKT MOJICJIMPOBAHMS;

u YMETH OIPEAEIATH LEJIA MOJAEIUPOBAHNS,

u PUBOJUTH MPUMEPHI 00BEKTOB C PABHONPABHBIMH B3aUMOCBSI3SIMU;
u IPUBOJUTH MPUMEPHI OOBEKTOB C MOTYNHEHHBIMU B3aMOCBS3SIMU;
u BbIOpaTh HHCTPYMEHT JJIs1 KOMITBIOTEPHOTO MOJIETUPOBAHUS;

u IIPUBOJUTH IIPUMEPHI PA3JIMYHBIX BUIOB MOJEIEH.

Tema 1.5. 'eomeTprueckne Moaeu

[IpencraBiieHue 0 TEOMETPUYECKOU MOJIECIH. | eomeTpruueckas
KOMITbIOTEpHAs MoieTb. KommbroTepHOE KOHCTpyHpoBaHue. Co3/laHue MEHIO
TUTIOBBIX MO3an4dHbIX hopM. Co3aHNe reOMETPUUECKUX KOMIIO3HIIHI U3 TOTOBBIX
Mo3andHbIX popm. MoaenupoBanue napkera. MoenupoBaHue 00bEMHBIX
KOHCTPYKIIHMIA U3 KyOMKOB. MoaennpoBanrue 00beMHBIX KOHCTPYKITUH U3
KUPITUYIUKOB 10 001ieMy Buay. MoennpoBaHue 00beMHBIX KOHCTPYKIIMMA 13
KUPIHYUKOB MO TPEM NpoeKusiM. PazHooOpa3ue reoMeTpruuecKiux MOJEIIEH.
MonenupoBanue Tonorpapuiyeckor KapThl WM IJIaHA MECTHOCTH. MoienrpoBaHue
OKOHHBIX HAJIMYHUKOB. ['paduueckuii anroputm npouecca. [IpumeHeHne 3aKkoHOB
reomeTpun. MoaenupoBaHue reOMETPUUYECKHUX ONEPALIUN B 33J1a4aX Ha IOCTPOCHHE.
['eomeTpuyeckue Moienn ¢ 3aJaHHBIMA CBOMCTBAMM.
VY4eHHK 10JKEH

3HaMb

. YTO TAKOE TEOMETPUYECKAS] MOJICIIb;

. JUISL YETO HYKHBI T€OMETPUYECKUE MOJEIH;

. CIoCcO0bI KOHCTPYUPOBAHUS U3 00bEMHBIX U MIIOCKUX JACTaICH;
. YTO MO>KHO MOJIETIMPOBATh HA MJIOCKOCTH;

= JIJIS1 Y€TO CO3/1aeTCsl MEHIO TOTOBBIX (hOPM;



. 00J1IaCTU IPUMEHEHUSI TEOMETPUUYECKOTO MOJICIIUPOBAHUS;
ymemb:

= OTIPECIIAT TEOMETPUUECKHAE MOJIEITH 110 BHEIITHUM MTPU3HAKAM;

= YMETh CTPOUTH T€OMETPUUECKUE MOJIEITH U3 MPOCTEHIITNX TpadhUICCKUX
00BEKTOB;

n TIPUBOUTH MPUMEPHI TUIOCKOCTHBIX MOJICIICH;

= IPUBOUTH MPUMEPHI UCTIOIB30BaHUS 00BEMHBIX MOJICIICH B peaTbHOU
JKU3HU.

IIpaxmuueckas paboma. KoMnploTepHOE KOHCTPYHPOBAHUE.
Ilpakxmuueckas paboma. PazHo0Opa3ue reoMeTpUIECKUX MOJIETICH.
IIpakmuueckas paboma. IlpumeHeHne 3aKOHOB T€OMETPHUH.
CamocmosmenvHas paboma. I1oAroTOBKA K MPAKTUYECKUM pabOTaM.

Tema 1.6. Ci1oBecHbIE MOJEIH

[IpencraBnenue o caoBecHou moaenu. [loustue cioBecHas monens. Llenu
IIPU COCTaBIIEHUHU CJIOBeCHOM Mojienn. OCHOBA clioBeCHOM Mojienu. HCTpyMeHT
co3aanus cioBecHou Mozenn. Co3/1aHne CIOBECHBIX MOJICNICH B Cpe/ie TEKCTOBOTO

poLeccopa.

Y4eHUK JOJIKEH

3HAMD.

. YTO TaKOE CJIOBECHAs MOJEIIb;

. KaKHeE LEJIA CTaBATCS IPHU COCTABIICHUH CIIOBECHBIX MOJEIIEH;

. JUJTSL YE€TO HYKHA CIIOBECHAS] MOJIEIIb;

. CIIOCOOBI KOMITBIOTEPHOTO OOPMIIEHHUS CIOBECHBIX MOJIEIICH;

. YTO MOKET CTaTh HHCTPYMEHTOM JIJISI CO3/IaHUS CIIOBECHOM MOJIEIIH;
. YTO TO3BOJISIET IOCTUTHYTh TOYHOCTH MOJIEIIH;

ymemn.

u MIPUBOJUTH MPUMEPHI CJIOBECHBIX MOJCIIEH;

u C03/1aBaTh CJIOBECHBIE MOJEIH B CPEJIC TEKCTOBOIO MPOLIECCOPA.

Ipaxmuyeckas paboma. Co3nanue CIOBECHBIX MOJIENIEH B CpeJie TEKCTOBOTO
mporeccopa.
CamocmosmenvHas paboma. IloAroTOBKA K MPAKTUYECKOM padoTe.

Tema 1.7. MaTemaTu4eckue MoaeIH

[IpencraBinenue o MareMatuueckoi Mozaenu. OnrucaHue MaTeMaTHYeCKUX
moneneit. CocTaBieHre MaTeMaTHIECKIX Mojiesnei. Pemakrop dhopmyi.
Y4eHuK 10JKEeH

3Hamb.

. YTO TaKO€ MaTeMaTH4YecKasi MOJEIb;

. JIJISL 4ETO UCIOJIb3YIOTCS MaTEMATHYECKHE MOJICIIH;

. CHOCOOBI COCTaBJIICHUS MaTEMAaTHYECKOM MOJEIIN;

. KaKhe MHCTPYMEHTHI HEOOXOUMBI ISl CO3AaHNs MAaTEMAaTUUECKON MOJICIIH;

. JIJIS1 KAKUX 0OBEKTOB WUJIW MTPOIIECCOB UCTIOIB3YETCSl MaTeMaTHIeCKast MOJIeb;

ymems:



. IIPUBOAUTH IPUMEPBI MATEMATUUECKUX MOJIETIEH;

u COCTAaBJITh MATCMATHUYCCKYIO MOJCJIb COOTHOIICHUA MCXKAY pa3IMYHbIMHA
BCINYHUHAMMU,
u COCTaBJITh MATCMATHUYCCKYIO MOJCJIb 11O HpI/IBeI[GHHOﬁ CIIOBECHOM MOJCIIN.

Ipakmuueckas paboma. Moenb TPsIMOJIMHEWMHOTO MepEMEIICHUS Tea.
CamocmosmenvHas paboma. I1oAroTOBKa K MPAaKTUYECKOM padoTe.

Tema 1.8. CTpyKTypHBIE MOIEIH

IIpencraBienue o CTpyKTYpHOU MOAENU. BUJIBI CTPYKTYPHBIX MOJETIEH.
Tabmuunble cTpykTypbl. Moniens B Buae cxeMbl. Mozens B Buje rpada. Monens B
BHUJIE OJIOK-CXEMBL.
YUeHUK JOJKEH

3HaAMb.

. 9TO TaKO€ CTPYKTypHAsi MOJICIIb;

. BUJIBI CTPYKTYPHBIX MOJICIICH;

. CTIIOCOOBI KOMIIBIOTEPHOTO OPOPMIICHUSI CTPYKTYPHBIX MOJICTIEH;
- 4TO TaKoe rpad;

. Pa3HOBHUHOCTH T'padoB;

ymMemby:

- COCTaBIISITh ONHUCATENBHYIO MOJIENIb 00BEKTa B BUIE TAOJIUIIBI;
- HPOBEPATH COOTBETCTBUE MOJIENIEH UX MTPOTOTUIIAM;

- COCTaBIISITh MOJIeIb pa3dopa MmpeiokeHust B Bue rpada;

- COCTaBIISITh OJIOK-CXEMBI CTaHAAPTHBIX aJITOPUTMOB.

Tema 1.9. Jlornueckue Moaeau

[IpencraBiienue o Jorndeckor moaenu. Jlornueckue BbICKa3bIBAHUS U
ycaoBus. Jlormueckue onepanuu. Jlormueckue onepaunu UJIN. Jlornueckue
onepanuu U. [ToctpoeHne TOrM4ecKux MOAEIEH.
Y4eHUK JOJIKEH

3HAMD:

. YTO TAKOE JIOTUYECKasi MOJEIb;

. JUISL YETO UCIIOJIB3YETCs JIOTUYECKAs! MOJICIIb;

. YTO TAKOE JIOTUYECKOE BBICKA3bIBAHNUE;

. KAKOBO 3HAYEHUE JIOTUYECKOr0 BBICKA3bIBAHUS;

. KAKHE JIOTUYECKHE ONEPALIY BBITIOJIHSIOTCS HaJl BBICKA3bIBAHUSIMU,
. KaK () OPMUPYIOTCS IPOCTHIC U CIIOKHBIE YCIOBHS,
ymemy:

ol MIPUBOJUTH MPUMEPBI MPOCTHIX U CIOKHBIX YCIOBUN;

ol CTPOUTH TaOIHIIBI HCTUHHHOCTH JIOTHYECKUX OTIepaIinii;
ol CTPOUTH JIOTUYECKUE MOJEIIH.

lIpakmuueckas paboma. TabMuHOE NOCTPOCHUE TIOTMUECKUX MOJIEIICH.
llpaxmuueckas paboma. IlocTpoeHHUE JJOTUIECKUX MOJIeTiel B BuE rpada.
llpaxmuueckas paboma. IlocTpoeHHUE JTOTUIECKUX MOJIeNIel B BUE OJIOK-CXEM.



Camocmosimenvras paboma. 1101roToBKa K IPAKTHYECKUM pabOTaM.

Tema 1.10. Mudopmanuonnbie Moaeu B 0a3aX JaHHbIX

[IpencraBnenue 06 nHbOpMaIMOHHOM MOIENIN B 0a3axX JaHHBIX. DTallbl
CO3/IaHUsI KOMITBIOTEPHBIX HH(HOPMAITMOHHBIX Mojieiel. CTaHaapTHbIC
nH(pOpMaIIMOHHBIE MOJICIH. Y HUKAIbHbIE HH(DOPMAIIMOHHBIE MOJIEIH.
Y4eHuK 10JKEH

3HamMb.

= YTO TaKOE€ KOMITbIOTEpHAsi MHPOPMAIIMOHHAS MOJIEIb;

. JUTS YEr0 UCIOIb3YeTCs KOMITbIOTEpHAs HHPOPMAIIMOHHAS MOJIETb;

. 0COOEHHOCTH MOCTPOEHUSI KOMIIBIOTEPHBIX MH()OPMAIIMOHHBIX MOJIENEH B
CUCTEME yIpaBlieHUs! 0a3aMu TaHHBIX;

. OCHOBHbIE JIeHCTBUS Npu padote nHpopmalmoHHou monenbio B CYB/I;
= BUJIbI SKCIIEPUMEHTOB C KOMIBIOTEPHON MH(POPMAIIMIOHHON MOEIIbIO;
ymems:

- BBITIOJHATH C MOMOIIBI0O MacTepa 3aja4 3arnoHeHue 0a3bl JaHHbBIX;

- COCTaBJISITh KOMIIBIOTEPHYIO MH(OPMAIIMOHHYIO MOJIEIIb;

" IPUBOJUTH MPUMEPHI THHOPMALIMOHHBIX MOJEIIEH.

Ilpakxmuueckas paboma. udopmarimoHHass MoJIeIb « Y daluecs.
Camocmosmenvras paboma. I1onroToBka K MpakTHUYECKOH padoTe.

Tema 2. MogeaupoBanue 00bEKTOB U MPOLECCOB B JJIEKTPOHHBIX TA0IMIAX.

Tema 2.1. MonenupoBaHue B 3JIEKTPOHHOM Tadauue

Orarbl MOACTMPOBAHUSA B AJEKTpoHHOU Tabmuie. [TocTaHoBKa 3amaymn.
Pa3zpabotka Mmogemu. KoMmbproTepHBINM SKCIEPUMEHT. AHAIN3 PE3YIhTaTOB
MOJIEJINPOBAHUS.
Y4eHUK JOJIKEH
3HamMy:
. 0COOEHHOCTH MOCTPOCHUS MOJICIICH JIJIs SJICKTPOHHON TaOJINIIb;
= KaK CJIEIYET BBICTPOUTh CTPYKTYPY KOMITBIOTEPHON MOJENH TS
AJICKTPOHHON TaOJIHIIBL;
. ATanbl TOCTPOCHUS MOJICIH JIJIs SJIEKTPOHHOM TaOJIUIIBI,
ymems:
" IIPUBOJAUTH MPUMEPBI UCCIETOBAHUS MOJEIIEN C MOMOILBIO AJIEKTPOHHBIX
TaOJIHIL.

Tema 2.2. Kakue Mmojae/ i1 MOKHO IOCTPOUTH U MCCJIEI0BATH C IOMOIIBIO
3JIEKTPOHHBIX TA0JIUIL

Marematnueckass MoAenb OpUrMHANA. KoOJM4YeCTBEHHBIE XapaKTEPUCTUKHU
Mozenu. CxemMa MOJEIMPOBAHUS B SJIEKTPOHHBIX TaOJIMIIAX.
Y4eHuK 10JKeH
3HamMb
. YTO MOJIPa3yMEBAECT MATEMATHYECKAsI MOJEIb OPUTMHAIIA;



CXCMY MOACIIMPOBAHUSA B 3JICKTPOHHBIX T36J'H/II_IaX;

ymemb:
MOJIETUPOBATh T€OMETPUUYECKUE 3aJauH;

MOJENHUPOBATH 33Ja4M IS PA3JIMYHBIX CUTYaLlN;

COCTABJISITh MOJICIIM JABUKCHMS TEJI O] ACHMCTBUEM CHUJIbI TAXKECTH,
MOACINPOBATH 3KOJIOTMYCCKHUE CUCTCMEL.

IIpaxmuueckas paboma. OnpeneneHne MaKCUMaJIbHOTO 00beMa KOPOOKH.

Ilpakmuueckass paboma. PacyeT KomudecTBa pPYyJOHOB 000€B MJiS OKJICHKH
MTOMEIICHHUS.
IIpaxmuueckas paboma. Pacyer GMOPUTMOB YEIIOBEKA.
IIpakmuueckas paboma. bpocaHue MOHETHI.
llpakmuueckas paboma. IlopaxkeHue 1e.
IIpakxmuueckas paboma. I3MeHeHNE YUCTEHHOCTH OMOJIOTHYECKOTO BU/IA.
Camocmosmenvhas paboma. I1oAroTOBKa K TPAKTUYECKUM pabOTaM.
IV.KajnennapHo-reMaTu4yecKuii NJIaH 3aHSITUH
Ne KoaunuecTBo
u/n Ha3sBanue Tembl 4ACOB
JlaTa Teopus IIpakTnka Bcero
Tema 1. KomnbrorepHoe
MO/IeJTHPOBaHHE
1.. | Mozaenu 00ObEKTOB M IPOIIECCOB. - 1
Knaccudukarus Moaelei. - 1
2 | OCHOBHBIE ITPU3HAKHU
KJIacCU(UKAIIUUA MOJIETICH.
Kimaccudukanus o odmactu - 1
ucnons3oBanus. Knaccudukamms
3 | CYyIeTom ¢dakTopa BpeMeHHU U
00J1acTH UCTIOTb30BaHUSI.
Knaccudukanms mo cmoco0y
IPEICTABJICHHS.
4 OcHOBHbIE ATallbl 1
MOJICITUPOBAHMSI.
5 | FeoMeTpHUYECKHE MOJIEIH. 1
CI10BECHBIE MO/JIEIIH. 1
6 | [IpencraBiieHuE O CIIOBECHOM
MOJIEJIH.




MaTeMaTH4eCKUEe MOJIEIIH. 1

7. | IIpencraBiienue o

MaTEMaTUYECKOU MOJECITH.
CTpyKTypHBIE MOZCIH. 1

8 | IIpexncrasiieHue O CTPYKTYPHOU

MO/JICIIH.

9 | TabauuHbIC CTPYKTYPHI. 1
10. | Mojenb B BUIE CXEMBI. 1
11. | Mopnens B BuJIE rpada. 1
12. | Mogenb B BuE OJIOK-CXEMBL. 1

Jlornueckue MOI€EIH. 1
[IpencraBnenue o JoruyecKon
Mmoaenu. Jlornueckue
13. | BBICKA3bIBaHUS U yCIIOBHUSI.
Jlornueckue oneparuu.
[TocTpoenue mornyeckux
MOJIEJIEH.
Nudopmarnmonnsie Moienu B 1
" 0asax JaHHBIX. DTaIlbl CO3IaHM
KOMITBIOTEPHBIX
nHGOPMAIMOHHBIX MOJICIICH.
15, CrangapTHble HTHPOPMAIIMOHHBIC 1
MOJICJTIH.
16, YHuKabHbIE HTHPOPMAIIUOHHBIE 1
MOJICTIH.
Tema 2. MoaeaupoBanue 00beKTOB
U MPOLIECCOB B AJIEKTPOHHBIX
TabJuIAax.
17, MonenupoBaHus B 3JIEKTPOHHOU 1
Ta0JInIE.
3HAKOMCTBO C OH-JIaiiH
18 i 1
cepBucoM Tinkercad.
3HAKOMCTBO C OH-JIaiiH
19 i 1
cepBucoM Tinkercad.
3HAKOMCTBO C OH-JIaiiH 1
20 .
cepsucoM Tinkercad.
3HAKOMCTBO C OH-JIaliH 1
21 .
cepBucoM Tinkercad.
29 3HaAKOMCTBO C nporp_aMMoﬁ 1
Autodesk 123D Design
23 3HAKOMCTBO C nporp_aMMop”I 1
Autodesk 123D Design
24 3HAKOMCTBO C IPOTrpaMMOi 1

Autodesk 123D Design




MoaenupoBaHue 00BHEKTOB B
25 | mporpamme Autodesk 123D
Design

MoaenupoBanue 00BHEKTOB B
26 | mporpamme Autodesk 123D
Design

MoaenupoBaHue 00BHEKTOB B
27 | mporpamme Autodesk 123D
Design

MoaenupoBanue 00BbEKTOB B
28 | mporpamme Autodesk 123D

Design

29 3D - meyaTb OT HACTPOMKH 110
pe3yJbTaTa.

30 3D - meyaTb OT HACTPOUKH 110
pe3yJbTaTa.

31 3D - meyaTb OT HACTPOUKH 110
pe3yJbTaTa.

3 3D - meyaTb OT HACTPOUKH 110
pe3yJbTaTa.

3 3D - neuyaTh OT HACTPOUKH /10
pe3yJbTaTa.
Kakue moznenu MoxxHO

g4 | TIOCTPOUTH M HICCIIENIOBATE C

TIOMOIIIBIO 3JICKTPOHHBIX
TaduI?

35 | Utorosoe 3ausarue

Kputepumu onenku pe3yJibTaToB 00y4eHUsI

- BBICOKHI ypoBeHb — yyamuiics onagen Ha 100-80% ymeHusiMu u
HaBbIKaAMU, IPEAYCMOTPEHHBIMU MPOrPaAMMON 3a KOHKPETHBIN EPUO/;
paboTaeT caMOCTOATENIbHO, HE HUCTIBITHIBACT OCOOBIX TPYAHOCTEH; BHITOTHIET
PaKTUYECKUE 3a/IaHUs C AJIEMEHTaMH TBOPUYECTBA;

- CpeIHHH YPOBEHb — y ydaIierocsi 00bEM yCBOCHHBIX YMEHUN U HABBIKOB
coctaBisier 70-50%; paboTaeT ¢ MOMOIIBIO IeIarora; B OCHOBHOM, BBITIOJTHSET
3a/1aHusl Ha OCHOBE 00pa3slia;

- HU3KUHU YpOBEHB - peOEHOK oBmaen MmeHee yeM 50% mpemnycMOTpEeHHBIX
YMEHUU U HABBIKOB, UCTIBITHIBAET CEPbE3HBIE 3aTPYAHEHUS; B COCTOSIHUU
BBITIOJIHSITh JIMIIIL TPOCTEHIIINE MPAKTUUECKUE 3a1aHusl [1e]1arora;

- OporpaMmy He OCBOWJI - ydaluics oiajen MeHee yem 20%
MPEAYCMOTPEHHBIX TPOTPaMMOil 00bEMA YMEHUI U HABBIKOB.

V.Cnucok Jureparypbl
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bonwsmakos B.I1. UnxxenepHas u koMmnbroTepHas rpaduka: yued. mocodue —
CII6.: BXB-Iletepoypr, 2013.

bonpmakos B.I1. Co3ganne TpexMepHbIX MOJENIEN U KOHCTPYKTOPCKOU
nokymentanuu B cucteme KOMITAC-3D. Ilpaktukym. — CI16.: BXB-
[TerepOypr, 2010.

JTxenimcK. BlenderBasics: camoyuutens, 4 - enzaanue, 416 c., 2011.

Metoaudeckoe nocooue mo kypcy «OcHoBbl 3D MOAETHPOBAHUS U CO3/TaHUS
3D mopeneit» Ay ydamuxcs o0meodpazoBarenbHbix mkoi: Llentp
TEXHOJIOTUYECKUX KoMNeTeHIIn anauTuBHbIX TexHoorui (LITKAT) r.
Boponex, 2014.

[TpaxoB A. A. «Camoyuutens Blender 2.7», BXB-IletepOypr, 400 c., 2016.

DIEKTPOHHBIE PECYPCHI IS TIEJarora

Blender 3D — ypoxkwu -
https://www.youtube.com/channel/UCLYrT1051M_6XkbEc5Te8PA.

VYpoxku Blender 3D. Ocuossl. Nestergal creative school. 3npascTByii, Blender-

https://www.youtube.com/channel/UCyGkqUw7FQDKY-sztZ5FDDA
DJIIEKTPOHHBIE PECYPCHI JIJIsT 00YUYaFOIIUXCS:

3D-monenuposanue B Blender. Kypc st
HaunHarorux http://younglinux.info

Buneoypoxu - yuutbes ¢ Hamu nipocto. [Tocmorpen. [Tocmyman.
Beryuun: http://programishka.ru/catalog/list_catalog/1/.
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