IF'OCYJAPCTBEHHOE ABTOHOMHOE YYPEX/JIEHHE
AOIIOJHUTEJILHOI'O NIPO®ECCHUOHAJIBHOI'O OBPA3BOBAHUA
MYPMAHCKOHU OBJIACTH «(MIHCTUTYT PAZBUTHUS OGPA30OBAHUS»

«COI'JTACOBAHO» «YTBEPXJIAKO»

Ha 3acemannu Yuenoro coeera ot
« ﬁgﬁ» W//%ccé/% 20 / ‘o I.
[Ipotoxom Ne é

JOINOJIHUTEJIbHASA ITPO®PECCHOHAJIBHASA ITPOT'PAMMA
(ITIOBBIINEHUA KBAJIM®UKAITAN)

«MeToauka ucnosb3oBanus 3D — MoxennpoBanus
B 00pa30BaATEeJILHOM 1eATeILHOCTHY

MypmaHck
2018 ron



ABTop-cocTaButTen; JlutBunenko P.A., cr. mpemojasarens kadempel ['HMY,

Kareropust ciymaTesieid: yIuTeIs U IPeNoJaBaTe MaTEMaTHKH.

®opma peayM3alMi NPOrpaMMBbl: O4YHAs.

O6bem nporpamMmsel: 18 gacos.

HﬂaHprthIe Pe3yJIbTAThI OﬁyquHH! B XOIO€ OCBOCHHA COACPKaHUA IIPOrpaM-

MBI Y CIIyIIATEICH COBEPIICHCTBYOTCS PO(eCCHOHATBHEIE KOMITETEHITHH

[IpodeccronanbHbIE YMmenus 3HaHus
KOMIIECTCHLIUH
- PopMHpPOBaHHE - [Ipumensite coBpeMeHHbIe 00pa- | —  MeTonrKa NIPUMEHEHHS

HABBIKOB, CBSI3AHHBIX
¢ unbopMalMOHHO-
KOMMYHHKALMOHHbI-
MU TEXHOJIOTUIMHI

- ®opMuUpOBaHUE Ma-
TEPHAIbHOH M HH-
bopmanuoHHOt  00-
pa3oBaTENbHON Cpe-
Ibl, CONEHMCTBYIOLIEH
Pa3BUTHIO MaTeMaTH-
4eCKHX  CIIOCOOHO-
CTell Kaxkaoro pebeH-
Ka M peaJu3yrollei
NPUHLIKUIBI  COBpeE-

MEHHOMH IIeIaroruku

30BaTENbHBIE TEXHOJIOTHH, BKJIKOYAS
uH(GOpPMALIMOHHBIE, a TAKKe LUb-
poBbie 00pa30BaTeNbHbIE PECYPChI

- Bnagets hopmMamMu 1 MeTOIAMHA
00y4eHusi, B TOM YHCJI€ BBIXOMs-
IIMMH 32 PaMKH yueOHBIX 3aHATHIA:
MPOEKTHAs e TEIBHOCTD, 1abopa-
TOPHBIE SKCIIEPUMEHTHI U T.11.
- CoBMeCTHO ¢ 00y4aroIMMUCS CO-
37aBaTh M HCIOJIb30BATh HATJISIAHBIE
IpeACTaBIeHUs MAaTEMAaTUUECKIX
00BEKTOB M MPOLIECCOB C TOMOLIBIO
KOMIILIOTEPHBIX HHCTPYMEHTOB Ha
3KpaHe, CTposi 00beMHbIE MOIENH
BPYYHYIO H Ha KOMIEIOTEpE (C Io-

morbro 3D-npuHTEpa)

TEeXHUYECKHUX CPeACTB 00yde-
Hust, UKT, snekrponHbIX 06pa-
30BaTeNIbHBIX U HHDOPMAIIHOH-
HBIX PECYpPCOB.

—  OCHOBHBIE TIpaBHiIa U
TEXHUYECKHE TIPUEMBI CO3aHUS
yueOHBIX MAaTepHAJIOB Ha JJIeK-

TPOHHBIX HOCHUTEIISX.

(I)opma BXO0JHOT'0O KOHTPOJIA: THAI'HOCTHKA.

(I)OpMﬂ HTOT0BOM aTTECTAIIUH: 3a4CT.




Kanennapusblii yueOHbIii rpaduk:
O6BeM mporpaMMbl B ayIUTOPHEIX Yacax - 18,

Pexxum 3angaTHii: 00ydueHre cocTaBisieT 3 yueOHBIX JHS 10 6 ayJUTOPHEIX YacoB B

JCHB.

OpraHmaunonno-nenarornqecuﬂe YcioBus peEaJiM3allid IMpPOorpaMmMmbi:. KOM-

HBIOTSPHBIﬁ KiacC ¢ BOZMOXKHOCTBIO BBIXOOA B HHTepHeT, AYAUTOPHH C MYJIbTHMEC-

JUiHBIM 000pyaoBaHueM, OUOIHMOTEKA C YATAIBHBIM 3AJI0M; AMIAKTHYECKHE MaTe-

puaisr, 0P, TCO, [IOPHr.

OOpazoBaTenpHas AEATEIPHOCTD CIIYIIATENICH MPeayCMaTPHBACT CAEAYIOIHE BHIbI

y4eOHBIX 3aHATHH U YYETHBIX paboT: JeKIH, MPaKTHIeCKHe 3aHATHS, KOHCYJIETa-

ITHH. I[JI}I IMPpOBEACHHA IIPAKTHYCCKHX 3aHATHH npeamnojaracTea ACJICHUC CaylaTe-

JIEW Ha IOATPYIIIIEI.

YyeOHO-TEeMATHYECCKHH ILIaH

IpaKTHYe-
Ne Kon-eo
ConepH{aHHe JISKIIMH CKHE 3aH:-
/T JaCOB
THA
1. | Bo3amoxsoct 1udpoBEIX 00pa3oBaTelnb- 8 4 4
HBEIX TEXHOJIOTHH AJIA Pa3BUTHUA MPOCTpaH-
CTBEHHOTO BOOOpaKCHHA YUAIIMXCS IMPHU
OCBOEHMH IporpaMm obiiero odpa3zoBaHus
1.1 | ®opMbl U METOABI UCHONB30BAHUA IH(PO- 4 2 2
BBIX M MHTEPAKTUBHEIX CPEACTB TIPH TIPO-
EKTUPOBAHHM  MAaTEMAaTHYECKHUX MOJenen
Ha TUTOCKOCTH
1.2 | ®opMmupoBaHue U Pa3BUTHE KOMIICTCHTHO- 4 2 2
CTeH ydYamMXCs IO CO3JAHHIO W PEeHaKTH-
POBAHUIO TPEXMEPHBIX 00OBEKTOB
2. | Opranu3anus mpoeKTHO- 10 3 7

HCCIIEA0BATEIBCKON JEATEIIPHOCTH y4da-
TITIXCA TI0 co3xanuro 3d- Momeneit ¢ mc-
MOJTh30BaHMEM HH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH




2.1

[TpakTHKa TPHMEHEHHUS CETEBEIX CEPBHCOB
IULSI OpraHW3allMd JIUCTAHIIMOHHOTO B3aH-
MOJIEHCTBHSA YUaIIUXCs MPH pa3paboTke H
CO3IaHUH KOMOWHHMPOBAHHBIX TPEXMEPHBIX
00BEKTOB.

2.2

OddextuBHOE Hcnonp3oBanue 3d- Momemnu-
pPOBaHUA DM  pEAH3aliid TPOEKTHO-
HCCIIEIOBATENLCKON  NEATENBHOCTH Y4a-
IUXCS

HUTOTO:

18

11




CoaepsxaHue NporpamMmal

1. BozmoskHOCTH HH(PPOBHIX 00pa30BaTEIbHBIX TEXHOJIOIHI /ISl pA3BUTHS
HNPOCTPAHCTBEHHOI0 BOOGPAKEHHs] YHAIHXCS NPH 0CBOEHHH NPorpaMm ooue-
ro oopasoBaHus
1.1 Jlexuus (2 vaca). @opmst 4 MemoObl UCNOJIb306AHUA YUPDPOEBIX I UHMEPAK-
IMUGHBIX CPEOCME HPU NPOEKMUPOSAHUU MAMeMamudecKux mooenei Ha nioc-
Kocmu

dopmupopanre yMeHuH yuanmxcsa d(PEGEeKTHBHOTO HCITOIE30BaHUs LU(POBO-
ro obopyaoBaHH IJIS TIEpEXoa OT MPOCTPAHCTBEHHBIX 00Pa30B PeaJIbHBIX 00OBEK-
TOB K MIX YCJIOBHO-TpaduueckuM n3o0pakeHuaM. [IpoBeaeHre TOUHBIX U3MEPEHHUH U
OLICHKA IMOJIYYEHHBIX PE3YJIbTATOB.

[TprieMBbI IOCTPOCHHSA M aHAJW3 YEPTEXKEH C MCIOIB30BAHUS CETEBBIX U JIO-
KaJTBHBIX KOHCTPYKTOPOB. MHTEpaKTHUBHBINA 31MEKTPOHHBIA KOHTEHT UL PEIICHUs
TUTAHUMETPUYECKHX 3a/1a4.

IIpakTiueckasi padora. [locTpoeHHE MPOEKUMHM TPEXMEPHOW IeoMeTpHYe-
CKOM (pUTYPBI Ha TUTOCKOCTH C MCIIOJIb30BAHUEM IIM(PPOBBIX HMHTEPAKTUBHEIX CPEICTB
(2 gaca).

1.2 Jlexuus (2 gaca). @opmuposaHiie u pazgumue KOMHEMEHMHOCMEN YUaujuxca
Nno CO30aHUN U PEOAKMUPOSAHUID MPEXMEPHBIX 00beKmoe

CoBpeMeHHBIe BO3MOXKHOCTH 3D-monenuposanus. O630p ¥ CpaBHEHUE IIPUIIO-
JKEHUH IS MPOEKTHPOBAHUS MPOCTPAHCTBeHHBIX ¢uryp. Mcmons3oBanue o6opy-
JOBAHUA [UTA CO3JAHHUA TPEXMEPHBIX MOICIIEH.

ITpreMEl TTIOCTPOEH)A M aHAIK3 3D-MOENEH ¢ HCIOIB30BAHMEM CETEBBIX U JIO-
KaJTbHBIX KOHCTPYKTOPOB. M CIonb30BaHNE IPOCTPAHCTBEHHBIX 00BEKTOB LA peLie-
HHS CTEPEOMETPHUECKUX 3a1ad.

IlpaxkTuyeckasi padora. [locTpoeHre CI0KHON TPEXMEPHOH (PUIYPEI C HCITOIB-

30BaHHEM IIU(PPOBHIX HHTEPAKTHBHEIX CPEaCTB (2 "aca)

2. OPI‘aHI/BaHHH l'[pOEKTHO-HCCJ'IC,IIOBaTEJII:CKOﬁ AedATeJILHOCTH yHallluXcH 110 COo-



3aanuio 3d Moaesiei ¢ MCMOJIb30BAHHEM HH(OPMATIMOHHO-KOMMYHHKAIHOHHBIX
TeXHOJIOrHil

2.1. Jlexuus (1 gac). Ilpakmuka npumeHeHua cemeavlx cepeucos 014 opzaHu3auuu
OUCMAHUUOHHO20 63AUMOO0CIICIEUA YUAWUXCA NPU pA3pabomKe U co30aHuu
KOMOUHUPOBAHHBIX MPEXMEPHBIX 00bEKmMOoe.

ITpuemel yueOHOr0 COTPYIHHYECTBA U COLIMAIEHOTO B3aUMOAEHCTBHS B ceTH HHTep-
HET NPU COBMECTHOM y4eOHO-HCCIIeI0BATEIBCKON U IPOSKTHOM nesreapHocTH. O0-
30p CEPBHUCOB 1A OcTpoeHusA 3d- 060BEKTOB.

Hcronb30BaHme B yUeOHO — MCCIEOBATEIBCKOMN IeATEIbHOCTH TOTOBBIX Tpex-
MepHEIX 00BeKkTOB. CobmoneHre aBTOPCKUX IpaB. PasMenienue mpoayKTOB IMO3HA-
BaTEIIbHOM, YUEOHO-UCCIEN0BATENbCKOH U IIPOSKTHOH NEATEIBHOCTH 00yJarOmUXCs
B HH(QOPMaIMOHHO-00pa30BaTENFHON Cpeie OPTaHU3AINH, OCYINECTBIAIOMIEH 00pa-
30BaTEIBHYIO ACITCIBHOCTE.

IIpakTinueckasi padora. CereBoe B3aMMOACHCTBHE YYACTHHKOB JI1 COBMECT-
HOro ()OPMUPOBAHMA M HCCIIEIOBAHMA CJIOXKHOM TpexMepHO# Moaenu (3uaca)

2.2. Jlexmusi (2 uaca). Ipghexmuenoe ucnonvzosanue 3d- moodenuposanua npu
peanusayuu nPoeKmMHO-UCCIEe008AMENbCKOU 0eAMeTbHOCIU YYAUUXCA

IIpumepsl peruoHANBHEIX, 00IEPOCCHICKUX TPOEKTOB, KOHKYPCOB, HCCIIEN0-
BAHMU y4aIUXCs C NpUMEHEHHs 3d- MOmenupoBaHusa. Peanu3anus B3auMHOIO CO-
TPYAHUYECTBA C HAYYHO-UCCIIEA0BATEIbCKUMHI OPTaHU3AIASIMH.

Obmnactu mpUMEHEHHE TPEXMEPHOr0 MOIeipoBanusa: Moaenuposanue 3d-
OOBEKTOB JijIsl HHTEPAKTUBHBIX CHCTEM. AHMMAarwsa. Biusame COBMECTHBIHN MPOEKT-
HO- HCCIIEIOBATENBCKON MEATEITHFHOCTH Ha NMPO(eCCHOHAIBHYIO OPHEHTAIHIO yda-
ITIUXCA.

IIpakTn4yeckas padora. [IpoextupoBanue yaeOHO-HCCIIEMOBATEIBCKOM Hes-

TEJIBHOCTH ¢ IpuMeHeHueM 3d-monenmupoBanus (4 daca)



Bonpocs! k 3auery

1. Ilpumep ucnonb30BaHMA MEKTPOHHBIX CPEACTB UL MMOCTPOSHHS IBYXMEPHBIX
yepTeKeH IPOCTPAaHCTBEHHBIX QUTYD.

2. Ilpuewms! dopMupoBaHUs H300PKEHUN reOMETPHUECKUX (PUryp HA IUTOCKOCTH.

3. Ilpumenenue mudpoBsix 00pa30BATEIBHBIX PECYPCOB I PEIICHHUS IaHUMET-
PHYECKHUX 3a/1ad.

4. TIpuMepsl cO3aHus MyIbTUMEIUHHOTO KOHTEHTA Ha YPOKE NPH (DOPMHPOBAHUH
METAIPEIMETHBIX U NPEAMETHBIX KOMIIETEHITHH,

5. Hcnonp3oBaHue BUPTYAIbHO-HATIIAHBIX 3d - MOJeneil M KOJUIEKIMAH I UC-
CJIEOBaHUsA NMApaMETPOB FEOMETPHIECKHX OOBEKTOB.

6. Cmoco6sl mpuMeHeHU LU(PPOBOTO 000PY/IOBAHHS LA TIOCTPOEHHS 00BEMHBIX
Ir€OMETPUYECKUX MOIEIEH,

7. 1lpuMep HCHONIB30BaHUA SIEKTPOHHBIX CPECTB IPH PEIICHHH CTEPEOMETPHYE-
CKHX 3a/1aY.

8. DOpMHMpPOBaHME YHUBEPCAJIBHBIX YUeOHBIX NEHCTBHIA IPU NPOEKTHPOBaHUM 3d —
MOJIETIEH.

9. TIpuemsl HCIIONB30BAHKSA HHCTPYMEHTOB CO3JAHMUA TPEXMEPHEBIX 00BEKTOB Ha
YPOKaxX MaTeMaTHKH.

10. Mcnons3oBaHue HHCTPYMEHTOB PEMAKTHPOBAHUA 00BEMHOM (PUIYPEL LA HO-
CTPOEHHUSI U I0Ka3aTebCTBA THIIOTE3.

11. O6ocroBanue BEIOOPA HHCTPYMEHTA IS TPAGUIECKOrO NMPEACTaBIEHHS 00b-
€MHOMN (DUrypHI IIPH JOKA3aTEITECTBE TEOPEMEI,

12. CpaBHEHHE CETEBBIX KOHCTPYKTOPOB /IS IIOCTPOSHHS TPEXMEPHOM MOIEIH.

13. BO3MOJKHOCTH CETEBOr'0 B3aMMOIEHCTBHS IPH PeaH3alii yueOHOro MpoeKTa
110 3d MOAETUPOBAHHIO.

14. Cpencrsa npencTaBiIeHHs Pe3yITBTATOB yaeOHO-HCCIIEA0BATENLCKOR U IPOEKT-
HOH JEATEIPHOCTH 00yJarOITHUXCA.

15. IIpoBeneHME TOYHBIX H3MEPEHHIT U 00pabOTKa JAHHBIX TEOMETPHUECKOTO SKC-
MIEPUMEHTA C MCIIOJIE30BAHUEM DJIEKTPOHHBIX CPEICTB.

16. IIpumMeps! ceTeBHIX MPOEKTOB 110 3d MOASTHPOBAHHIO.

17. Ilpencrasnenne TpeXMEpPHBIX OOBEKTOB CpeAcTBaMH U GOpMaMH rpaduaecKo-
ro 0TOOpa’keHHs.



18. BOo3MOKHOCTH CETEBBIX PECYPCOB M I(poBoro obopynosanus st cbopa U CH-
CTEMaTH3allMK JaHHBIX 0 3d- MOMIeNH.

19. AHanm3 3aBUCHUMOCTH CBOMCTB 00BEMHOH (QUTYDPHI OT €€ MapaMeTPOB CpeICTBa-
MU 3d KOHCTPYKTOPOB.

20. BoamosxkHOCTH HHGOPMAIHOHHO-00pa30BaTEIbHOM CPEbl JIJI CAaMOCTOATENb-
HOM JIeATENbHOCTH yUaIuxcs mo 3d MOACTHPOBAHUIO.

21. Cnoco0sl yaacTHs yqaliuxcs B HCCIAEA0BATEIBCKUX IPOEKTAX PA3ITHYHOIO
YPOBHH.

22. Pa3MmernieHue MaTEpUaJIOB IIPOEKTHO-UCCIIEA0BATENECKON IEATETPHOCTH yUa-
muxca B cetd MurepHer.

23. Cocobsl aHanm3a pe3yJIbTaTOB NPOEKTHON AEATEIIBHOCTH.

24. Pa3BuTre MeTanpeIMETHBIX KOMIETCHIUI ydauuxcs Npy MPOESKTAPOBAHUH 10~
Ma (KBapTHPHI) C UCIIOJIb30BAHUEM OHJIAMH - IPUIIOKEHUH.

25. CobmoieHre aBTOPCKUX 1paB 1pu pabote ¢ 3d —KOHCTPYKTOPaMH.

Jlurepartypa
1. bpennraa H.B. IlpakTuka mcnonbs3oBaHWsA MOOWIBHBIX TEXHOJIOTHH UIS TIO-
BBILLIEHHUSA MOTUBanuu yaerus//Muadopmatuka u obpazosanue.- 2017, -Ne9.-C. 26-30
2. briemesa O.A. Cmunosa H.JI. MccnenoBanne ceuyeHHWH ¢ MOMOIIBIO MaTema-
TH4eCcKoro KoHcTpykropa//Mudopmaruka u obpazoBanue — 2028 - No3.
3. Janunrep B.A. HarssiHble 06pa3bl Kak IpeAMeT 00y4YeHUS] MTEMaTHKH
// Marematuka B mxkose.-2017, - Ne6
4, CapaHnnes I'M. MeToarKka paboThl C TEOPEMOH B KOHTEKCTE JesITeIbHOCT-

Horo noaxoxa// Maremaruka B mikoJse.-2017, - Ne3, ¢.35-38

2, Cysopoa T.H. Jlupaxtudeckuie (yHKIUU DIEKTPOHHBIX 00pa30BaTEIIBHBIX
pecypcoB B MeToauUecKoM cucteme oOyuenus //Mudopmarrka u obpasosanue. 2015
Ne4. ¢.19- 21.

6. Tkavenko JL.I. O conpoBoX/IeHUH TPOEKTHOH JIeATeJbHOCTH y4yauuxcs,//
Maremaruka B mxone.-2017, - Nel. C.54-58
7 Tymamera 0.B. @opmupoBaHue MeTanpeJMeTHBIX YMEHHHU TPU 00yUEeHUH

MaTeMaTHUKe: NpobJieMbl U NyTH pelieHus // Martematuka B mkose.-2016, - Ne4.
C.35-42



8. Xpucrouesckuii C.A. K Bompocy 0 cO3/aHHHM KOTHHTHBHEIX DPECYPCOB IJIs
a1eKTpoHHOTo 06paszosanus// Mudopmaruka u obpasosanme.- 2017.-Ne9.- C. 5-9

9, Kozmos O.A. Yupkora JI.H. MojynbHas KOHCTPYKIKS YPOKa ¢ HCTIOJTB30BAHM-
eM ceprudumposannsix DOP st HHTEpaKTHBHON nocku //MHpopmaTuka 1 00Opa-
sosanme. 2015 Nel. ¢.33 - 37

10. Kopuaxkuna O.M. Haterpanus meqarornaeckux 1 HOBBIX HH()OPMaLHOHHEIX
TEXHOJIOIHH Kak cnocob mossimeHus 3pdexTnBHOCTH yueOHO-TT03HABATEIbHOM Jies-
TenpHoCTH yyammxcs //Mudopmaruka u o6pazosanue. 2015 Ne 2

11. Kopuaxkuna O.M. Pemenne reoMeTpUYECKUX 3a1a4 ¢ NIPUMEHEHHEM METOAA
Ioitta u nmpusneyerunem MKT//Maremaruka B mxone.-2018, - Ned

12.  Vecenkos JI0.3-D tenesmaenue. peanuu u mnepcrnektussl//HopMaTKa.
2016. Ne3. C38-45

13. ®umman B.E.2#pux B.E. UccegoBaTenbcko-yyebHasa 1eATENbHOCTD
y4yalMxcs Ha ypoKax MareMaTUkH// Maremartuka B mkone.-2018, - No4

14. ®opmupoBaHHE YHHUBEPCAJIbHBIX Y4e€OHBIX AEHCTBUI B OCHOBHOM WIKOJIE. OT
nedicTeus K Mbici. CrcreMa 3amanmii: mocobue mia yuutens/ [A.I. Acmomnos, I'.B.
Bypmenckas, M.A. Bomomapckas u ap.]; mox pea. A'. Acmomnosa. — 2-e u3g. — M.:
[Tpoceemenue, 2014. — 159 c.



