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IHosicHUTEJABHAA 3aNIHUCKA

[Iporpamma BHEYpOUHOM JIE€ATENBHOCTH HMMEET TEXHHUYECKYI0 HalpaBIE€HHOCTD.
[Iporpamma pa3paboTaHa B COOTBETCTBUM CO CJCAYIOIIMMH HOPMATUBHBIMU
JTOKyMEHTaMU:

- @enepanpHbIid 3aKk0H Poccuiickoit penepanuu ot 29 aexadbps 2012 r. Ne 273-03
«O0 obpa3zoBanuu B Poccuiickoit @enepanum;

- Pacnopsbxenue npaButenscTBa Poccuiickoit @enepannu ot 28 mronst 2017 r. Ne
1632-p «OO6 yrtBepxkaenuu nporpammbl «lludpoBas skonomuka Poccuiickoi
Oenepanumn»;

- KoHuenuus pa3BuTusi JONOJHUTENLHOrO oOpa3oBaHus jaered, PacnopsbkeHue
[IpaButenscTBa Poccuiickoit heneparuu ot 4 centsiops 2014 r. Ne 1726-p;

- Ilopsimok opraHu3alMi W OCYIIECTBICHHS OOpa30BaTEIbHOM NEATEIbHOCTH I10
JOTIOJTHUTENbHBIM ~ O0pa3oBaTelIbHBIM  HporpamMmaM  (YTBEPXKIEH  MIPHUKa30M
Munucrepctsa npocseienus PO ot 9 nos6ps 2018 1. Ne 196);

- Meroauueckue pEKOMEHIALMU MO  MPOEKTUPOBAHUIO  JIOTIOJHUTEIBHBIX
oOmiepa3BUBAIONIMX  [pPOrpaMM (BKJIIOYas pa3HOYpPOBHEBBIE Mporpammbl) Ilucsmo
MunucrepcTBa oOpazoBanus u Hayku Poccuu ot 18 Hoa0ps 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CaHuUTapHO-3MIMEMHUOJIOTHYECKHE TpeOOBaHUS K
YCTPOUCTBY, COJIEPKAHUIO U OpraHu3aluu pexkuma padoThl 00pa3oBaTEIbHBIX
OpraHu3alui JOMOJHUTEIBHOTO 00pa30BaHus AETEN»;

- JIOKaJIbHBIMH aKTaMH MyHHMIIMIAIBHOIO OOHKETHOro0 001Ie00pa30BaTEIbHOTO
yupexaenus «Tar-Ilumnenckas COLI» Py3aeBCkoro MyHUIIMIIAIBHOTO paiiOHA.

AKTyaJlbHOCTb TPOTPAMMBI.

CoBpeMeHHOe 00111eCTBO BCE OOJIbIIE 3aBUCUT OT TEXHOJIOTHM U UMEHHO 110 3TOMY
Bce Oosiee MpHUCTaIbHOE BHUMAHUE YAENSAETCs Takol 0OJaCTH HMHTEJIEKTa YellOBEeKa,
KaK HMH)KEHEPHOE MBIIIIICHHUE.

NnxxeHepHOE MBIIUIEHUE — 9TO CJIOXKHOE oOpa3oBaHHEe, OObEIUHSIONIEE B ceOs
pa3Hble THUIMbl MBILIJIEHUS: JOTHYECKOE, MPOCTPAHCTBEHHOE. [IpakTuueckoe, Hay4dHOE.
DcTeTnyecKkoe, KOMMYHUKAaTUBHOE, TBOPUYECKOE.

AKTyansHOCTh BEIOPAHHOTO HaIpaBJICHUS IS padOTHI 3aKII0YAeTCS B TOM, UYTO B
COBPEMEHHBIX YCIOBUSAX PAa3BUTHUS TEXHOJOTHH TpéxMepHas Tpaduka aKTHBHO
OPUMEHSETCS JJI1 CO3aHUs M300paKEHUI Ha TUIOCKOCTH dKpaHa WM JIUCTa Oymaru B
HAyKH U TPOMBIIIJICHHOCTH, HAl[pIMEP B CHCTEMax aBTOMATH3allUX MPOEKTHBIX padoT
(CAIIP).

[Ipomecc co3manus 000N TpEéxMepHON Mojenu o0bekTa HaszbiBaeTcs «3D-
MoJeIpoBaHue». B coBpemMeHHOM Mupe HaOupaer oO0OpOTHl mMomyJsipHOCTh 3D-
TEXHOJIOTHM, KOTOphIE BCe OOJIbIIE BHEAPSIOTCA B pa3iindyHble chepbl AeATEITbHOCTH
YeJloBeKa. 3HAuuTelbHOE BHUMaHue yuensercsa  3D-momenupoBanuio.  OT10
IPOTPECCUBHASL  OTPAcCiib MYJbTUMEIWA, MO3BOJSIONIAS OCYIIECTBISATh MPOLECC
CO3JaHus TPEXMEPHBIX MojieNiel 0O0OBEKTa MPU MOMOIIHU CHEUATBHBIX KOMITBIOTEPHBIX
nporpamm. [Iporpamma «KOMIIAC» - rpaduyeckuii maker, npeaHa3HAYEHHBIA s



J000r0  CrenMaincTa, pabdoTaromIero ¢ NPOEeKTHOW Tpadukoll W JTOKyMEHTalMe.
JlanHast Bepcusi mporpamMmbl OPUEHTHPOBaHAa Ha pabOTy, KaKk C JBYMEPHBIMH, TaK H
TPEXMEPHBIMU OOBEKTAMH.

Orta rpaduueckas mporpaMma MOMOTaeT pa3BUBATh y IIKOJBHUKOB OOpa3HOe
MBIIIJICHUE, TBOPUYECKHE CIOCOOHOCTH, JOTHKY, (aHTa3zuio. Ha 3aHATHAX HIKOIBHUKH
ydyarcs  M300pakaTb ~ CpPEACTBAMU  KOMIBIOTEPHOM  rpaduku  mpocTeriime
reoMeTpudYecKue 00pa3bl. Y3HAIOT, KaK MPAaBWIBHO OPOPMHUTH YEPTEK, MPOCTABUTH
pasMmepbl U pabotath ¢ TpéxmepHOil rpadukoi. [IpumoOperatroT 3HaHHUS U yMEHUS
paboTel Ha coBpeMeHHbIX npodeccuoHanbHbix [IK u mporpaMMHBIX CpeAcTBax,
Bkitouass rpaduueckuii  pemaktop KOMIIAC-3D. C mnoMompi0  TPEeXMEPHOTO
rpaduyueckoro 4yeprexka M pHCyHKa pazpabaTbIBacTCsl BU3YyalbHBI OOBEMHBIN 00pa3
XKenaeMoro oOBEKTa: CO3/1AETCs KaK TOYHAs KOIMHSI KOHKPETHOTO NpeIMeTa, Tak M
pa3pabaTbIBacTCsl HOBBIM, elle HE cyulecTByoomuid o0bvekT. 3D-mopenupoBanue
IPUMEHSAETCS KaK B TEXHUUECKOHN cpelie, A1 CO3JaHus IPOMBILUIEHHBIX 00bEKTOB, TaK
U JUISL CO3/IaHUsl 3CTETUUECKUX U XYJI0)KECTBEHHO-TpapUUeCcKUX 00pa3oB U OOBEKTOB.
N3roroBiieHre 00BEKTOB MOXKET OCYIIECTBIIATHLCS ¢ oMol 3D-npunTepa.

VYHukanbHOCTh 3D-MoaenupoBaHusi 3akKOYaeTCs B HWHTErpallUd PUCOBAHUA,
yepueHus, HOBbIX 3D-TexHonoruid. YTo CTAaHOBUTCSI MOLUIHBIM MHCTPYMEHTOM CHHTE3a
HOBBIX 3HAHUM, Pa3BUTHS METANpPEIMETHBIX O00pa30BATENbHBIX  PE3YyJIbTaTOB.
OOyuaromuecss OBJIAJEBAIOT LEJIBIM PSJIOM KOMIUIEKCHBIX 3HAaHMM U yMEHHH,
HEOOXOMUMBIX sl peaju3alud  OpOoeKTHOM  nesrenbHOcTH.  Dopmupyrorces
IIPOCTPAHCTBEHHOE, AHAJUTHYECKOE M CHHTETUYECKOE MBILUIEHHE, TOTOBHOCTh U
CIIOCOOHOCTh K TBOPYECKOMY IIOMCKY M BOIUIOLIEHUIO CBOMX HJAE€W Ha MpPAKTUKE.
3HaHus B 00JaCTHM MOJEIMPOBAHUS HALEIMBAET J€Ted Ha OCO3HAHHBIM BBIOOP
npodeccuu, CBSI3aHHOM C TEXHHUKOM, HW300pa3uUTEIbHBIM HCKYCCTBOM, JM3aHHOM:
VMHXEHEP-KOHCTPYKTOP, HHAKEHEP-TEXHOJIOT, MPOSKTUPOBILHUK, XyI0KHUK, TU3AUHED.

HoBu3zHoil B JaHHOM HallpaBJIeHUU sIBisieTcs npuMeHeHue B 3 D-moaenupoBaHun
TexHojoruu pucoBanusi 3D-pyuxoil. B manHom mpouecce st co3gaHusi 0ObEMHBIX
M300pKEHUI UCTIONB3YETCSl HArPEThI OMOpa3ioraeMblil MJIACTUK. 3aCThIBIINE JTUHUU
U3 IUTACTUKA MOYKHO pacIioyarath B pa3JIMYHbIX IJIOCKOCTSX, YTO IMO3BOJISIET PUCOBATh B
MPOCTPAHCTBE U CO37aBaTh 0ObEMHBIE MOJIEIH.

Kpaiine Baxkno. Urto 3anarus 3D-mopennpoBaHueM MO3BOJSIOT pa3BUBATh HE
TOJIbKO TBOPYECKUI MOTEHIMAN IIKOJBbHUKOB, HO W HUX COLUATBHO=TIO3UTUBHOE
MblieHne. TBopueckue mpoekThl 1o co3aannio APT-00bekTOB: Toapku, CyBEHUPHI,
W3NS U Pa3IMYHbIX COLMAIBHO-3HAYUMBIX MEPOIPHUSITHIA.

[IporpamMma pazpaGoTana sl YUPEKACHHUS TOTOIHUTEIBLHOTO OOpa30BaHUA, UTO
aKTyaJbHO, TaK KaK B JIOMOJHUTEILHOM 00pa3oBaHUU 00pa3oBaTeibHas EATEIbHOCTh
JOJKHA OBITh HAIlpaBJieHa «Ha COLMAIM3AIMIO U aanTallilo 00y4YaloluXcsl K AKU3HU B
0OIIIECTBE).

HoBas Konuenuuss pa3BuTusi JONOJHUTEIBLHOrO 0Opa3oBaHMs HAEIUBAET
YUpEXKACHUST JOMOJHUTENIBHOTO O0pa3oBaHUs HAa «IIPEBpalleHHe >KHU3HEHHOTO
IIPOCTPAHCTBA B MOTUBUPYIOLIEE TPOCTPAHCTBOY.



INJIAHUPYEMBIE PE3YJIBTATHI

Heab nporpaMmmbl

dopMUpoBaHHWE W PA3BUTHE y OOYYAIOIMIUXCS TMPAKTHYCCKUX KOMITCTCHIIUHA B
oonmactu 3D Texunonoruii. IloBblllieHME MMO3HABATEIHLHOW MOTHUBALIMM U Pa3BUTHE
AJIEMEHTOB WHXXEHEPHOTO MBIIUICHUSI OOYYalomMXcs B TMpolecce MNpUuoOpeTeHHs
3HaHWM, yMEHUN U HaBBIKOB 3D-MozenupoBaHusi U pa3pabOTKHU COIUATBLHO-3HAYMMBIX
TBOPYECKHUX MPOEKTOB.

3amayu nporpamMmbl

- Hay4uTh 00yUaIOIIMXCsl CO3/1aBaTh MOJIENHU B ITporpamMmax 1o 3D MoaenupoBanuio;

- Hay4uTh oOyuaroumxcs padboraTs Ha coBpeMeHHOM 3D oOopynoBanuu (mpuHTED,
CKaHep, 3 pyuyKH);

- BBITIOJHATh W pa3padaThiBaTh aBTOPCKUE TBOPUECKHUE IPOSKTHI ¢ MpuMeHeHrneM 3D
MOJICJIMPOBAHUS U 3aIUINATh UX HA HAYYHO-TPAKTUYECKUX KOH(PEPECHIIUIX;

- mpodopUeHTALINS O0YUYAIOIIUXCS;

- TIOJITOTOBUTH OOYYAIOMIMXCS K BBICTYIUICHHSIM Ha copeBHOBaHusx mo 3 D
MOJICTTUPOBAHUIO.

OcHoOBHBIE 0COOEHHOCTH MPOTrPaMMBbI

[Iporpamma mnpemycMaTpuBaeT TMOATOTOBKY oOywaromuxcsi B obnactu 3D-
mozaenupoBanuss U 3D-nedarn. O0yuenue 3D-MopenupoBaHUIO ONMMpPAETCS HA YXKe
UMEIOIIUNACS Yy OOyYaronIuXcsi OMBIT IMOCTOSHHOTO MPUMEHEHUs WH(GOPMAIIMOHHO-
KOMITbIOTEPHBIX TEXHOJIOTHIA.

B conmepxanum mporpamMmbl 0c000€ MECTO OTBOJMUTCS MPAKTHUYECKUM 3aHSITHSIM,
HampaBJeHHbIM Ha ocBoeHue 3D TexHomoruu U 00pabOTKYy  OTIEIBHBIX
TEXHOJIOTHYECKNX MPHUEMOB U TMPAKTUKYMOB, MPAKTHUYECCKUX PaOOT HAMpaBIICHHBIX Ha
MOJlydeHUE pe3ylibTaTa, OCMBICICHHOTO M HMHTEPECHOro i OO0ydaromerocs.
Pesynbpratom peanuzanuy BceX 3aad SBISIOTCS TBOPUYECKHUE MPOEKTHI — CO3JaHHBIE
APT 00BEKTBI, CyBEHUPBHI.

[Iporpamma siBnsieTCsi aBTOPCKOM, pazpaboTaHa W COCTaBlieHa B COOTBETCTBUH C
TpeOOBAHUSIMU K JIOMOJHUTEIBHBIM 00I11€00pa30BaTENbHBIM  OOIIEPA3BUBAIOIITUM
mporpamMmanm.

B mporpamme m0OCTaTOYHO MOJIHO M3JIOXKEH TEOPETHUECKUW Y4eOHBI MaTepual,
IpU 5TOM KO BCEM TeMaM YETKO OMpeeNieHbl MPAKTUYECKUE 3aHATHS, KOTOPBIM
OTBOJIUTCS 3HAUWTEIbHAS POJb, YYUTHIBAsS CHENUPUKY mporpaMmbl. IIporpamma
COCTaBJICHA TaK, YTOOBI KXl OOYYAIOIINIICS MMENT BO3MOXKHOCTh CaAMOCTOSITEIIbHO
BBIOpATh Han00JIee MHTEPECHBIM OOBEKT U TEMY ISl pabOTHI,

[Iporpamma mnpemgHa3zHauena st obydvaroruxcst 10-11 kmaccoB, TPOSBIISIFOIITUX
UHTEpPEC K TEXHUYECKOMY TBOPUYECTBY.

O6miee uncio yacoB B yueOHoM 1uiaHe MBOY COIIl c.KoncrantuHoBka, — 34
yaca: B 10 kmacce — 17 gacoB (0,5 yaca B Hegenro), B 11 kmacce — 17 gacos (0,5 gaca B
HEJIEITIO).

O6beM nporpammsel: 34 Tematudeckux yaca. M3 Hux 14 gacos-teopus u 20 yacos-
MIPaKTHKA.



COILEPKXAHHUE ITPOI'PAMMBI

10 kanacc
Ne | Comepxanme KonuuecTBo 1yacos dopwma arrecranun/
wn Bcero Teopus IIpakTuka KOHTPOJIA
1 | KomnberorepHas rpaduka | 2 1 1 3auer
2 | U3yuenwue u pabota ¢ 4 2 2 3auer
YepTEeIKAMH.
3 | Oneparuun 2 1 1 3auer
MO/JICIIMPOBAHUS
4 | Co3nganue yeprexeit 2 1 1 Coznanue ueprexa.
3auer
5 | IlpoextupoBanue 2 1 1 CO6opka oObekTa.
JeTanei 3auer
6 | 3D meuats 5 1 4 [TIpoOHast meyatsb.
3auer
UTOI'O 17 7 10
11 kaace
1 Co3anne aBTOPCKUX 4 4 [IpesenTarus
MOJIEJICH U WX IeYaTh ABTOPCKUX
MPOEKTOB
2 | 3D ckanmpoBanue 5 1 4 [IpoGHoe
CKaHHUPOBAHHUE.
3auer
3 | Pabora ¢ 3D pyukoit 7 2 5 Cosznanue 00beKTa.
3auer
4 KomnnekcHsrit 1 1 Hrorosas
NPAaKTUKYM aTTecTanus
NTOI'O 17 3 14




KAJIEHJIAPHO-TEMATUYECKHAM IIJIAH

10 kaacce

Tema KosaunuecTBo yacoB
Bcero | Teopuss | [Ipaktuka | JATA

1. KomnbwTtepHas rpaduka 2 1 1
Beenenue. [IpaBuia TexHuku 0€30MacHOCTH MIPH 0,5 0,5
paboTe Ha KOMITBIOTEPE.
OCHOBHBIE TTOHATHUSI KOMITBIOTEPHOU TPaPUKH. 0,5 0,5
Haznauenue rpadugeckoro pegakropa KOMIIAC - | 0,5 0,5
3D. 3amyck mporpaMMsl.
OCHOBHBIE 3JIEMEHTHI Pa00YEero OKHA MPOTPAMMBI 0,5 0,5
KOMIIAC-3D. Ocuosusie nanenu KOMITAC-3D/
2. M3yuenne u padora c yepTe:kaMu 4 2 2
N3menenune pazmepa n300pakeHUs 1 0,5 0,5
Br16op dopmara yeprexa 1 OCHOBHON HAIHCH 1 0,5 0,5
ITocTpoeHre reoMeTpUYECKUX TPUMUTHBOB 1 0,5 0,5
Komanp1 BBOIa MHOTOYTOJILHUKA U 1 0,5 0,5
PSIMOYTOJIbHUKA
3. Onepanuu MoIeJTUPOBAHHUS 2 1 1
Onepanust «CABUTY, «IIOBOPOT» 1 0,5 0,5
Omnepanus «BBITABIHBAHIC) 1 0,5 0,5
4. Co3nanue yeprexei 2 1 1
ANTOPUTM TOCTPOEHHUS TPSIMOYTOJIBHUKA 110 CETKE 1 0,5 0,5
Brimonmnenue ynpaknenuit mo teme: «Iloctpoenue 1 0,5 0,5
TreOMETPUYECKUX OOBEKTOB MO CETKE»
5. IlpoekTHpOBaHUE AeTaNEH 2 1 1
OcHOBHBIE TIOHATHS CONPSKEHUI B UepTEkKaxX 1 0,5 0,5
JeTanei
[TocTpoeHune conpsKeHU B uepTexax JeTajue B 1 0,5 0,5
nporpamme KOMITAC-3D
6. 3D neuarn S 1 4
[TpaBwiia TexHUKH Oe30macHOCTH Tipu padote ¢ 3D 0,5 0,5
IPUHTEPOM.
YcerpotictBo 3D npuHTEepa 0,5 0,5
[Monxmrouenue 3D npunrepa. [lepsas Hactpoiika 3D | 1 1
IpUHTEpA.
[Tpaktuyeckas padora. [Iporpammuoe obecnieuenue | 1 1
115t 3D meuatn.
ITpaktuyeckas padora. [IpoGHast meyats. 3auer. 2 2
NUTOI'O 17 7 10




11 kaacce

TeMma Koau4yecTBo yacoB
Bcero Teopu | IlpakTtu | 1ara
bl Ka

1. Co3nanue aBTOPCKHUX MoJeJIei 1 uX 4 4
nme4yarTrb
[TpakTuueckast paborta. Co3gaHne aBTOPCKHUX 1 1
MoJieJIel U uX reyarb
[TpakTuaeckas paborta. Co3gaHne aBTOPCKHUX 1 1
MoJieJIel U uX reyarb
[TpakTuaeckas padborta. Co3gaHne aBTOPCKHUX 1 1
MoJieJIel U uX revyarthb
[Ipaktuueckas padota. [Ipe3eHTarus aBTOpCKUX 1 1
Mozesen
2. 3D ckanupoBanue S 1 4
[TpaBuna TexHUKH Oe30macHOCTH Tpu padore ¢ 3D 1 0,5 0,5
CKaHEepPOM
YcerpoiictBo 3D ckanepa 1 0,5 0,5
BrInonHenue npoekToB 1 1
BrlmmotHeHHE TIPOEKTOB 1 1
BrInonHenue npoekToB 1 1
3. Padora ¢ 3D pyuxoii 7 2 5
[TpaBuiia TexHukH Oe3onacHOCTH npu padote ¢ 3D 1 1
pYUYKOU
BrInonHeHne miockux pucyHKOB 1 1
Co3anue MIOCKHUX JIEMEHTOB JIJIsl TOCIIEYIOIIEH 1 0,5 0,5
cOOpKH
Co3anue MmIOCKHUX JIEMEHTOB ISl TOCIIEYIOIIeH 1 0,5 0,5
cOOpKH
Co6opka 3D mopeneli U3 MIOCKUX JIEMEHTOB 1 3
Co6opka 3D mopeneli U3 MIOCKUX JIEMEHTOB 1
Co6opxka 3D moneneit u3 MI0CKUX 3JIEMEHTOB 1
4. KoMIUIeKCHBII NPAKTHKYM 1 1
Hrorosas arrecramus 1 1
NTOI'O 17 3 14




COAEPKXAHUE YYEBHO-TEMATHYECKOI'O IIVTAHA

Komnbrorepnas rpaguka

WHCTpYyKTaX 10 TEXHUKE OE30MAaCHOCTH MPU padOTe Ha KOMITBIOTEPE. Y CTPONCTBO U TPUHIIHIT
paboThI IEPCOHANBHOIO KOMIIbIOTEpA. UTO Takoe KoMbloTepHas rpaduxa. Haznauenue
rpaduueckoro pegakropa. 3HakoMcTBO ¢ iporpammoit «KKOMITAC -3D» (MHCTANIALNS, U3ydeHUE
uHTep(deiica, OCHOBHBIC TPHUEMBI paOOTHI).

HN3yuenne u padora ¢ YepTe:KaMMm.

0630p 3D rpaduku, 0630p pazHOTO MPOrPaMMHOT0 obecreueHrs. 3HAKOMCTBO € TPOrPaAMMO
«3D MAX». PenaktupoBanue MoJienei.

Ilpakmuueckue pabomar.

1. CozpmaHue MpOCTHIX TEOMETPUYECKUX QUTYP.

2. TpexmepHOe MOAETHPOBAHKUE MOJEIH 110 U300paKEeHUIO.

Ananumuyeckasn oeamenbHoCmb.

- AHAJIM3UPOBATh 1/1306pa)1<eH1/1${ JJIs1 KOMITBIOTECPHOT'O MOACIINPOBAHU A,

- AHAJIM3UPOBATH U COIMMOCTABJIATH PA3JIMYHOC ITPOrpaMMHOC o0OecricycHue.

HpaKmUI{QCKClﬂ oessmenbHOCmb.

- OCYHICCTBJIATDH BSaHMOHeP’ICTBI/IC Pa3HOro MpOrpaMMHOT0 O6CCHC‘ICHI/I}I;

- ONpeacCIsITb BO3BMOXKXHOCTU MOACIIMPOBAHUSA B TOM WJIKX MHOM ITPOTrpaMMHOM O6CCHC‘-ICHI/II/I;

- IPOBOJIUTH MOMCK BO3MOKHOCTEH B MPOTPaMMHOM OOECTIEUEHHUH.

Onepanumn MOACJIUPOBAHMS.

Crioco0bI co3manus MoJieNiell ¢ MpUMEHEHUEM OTepallii MOISIHPOBaHus, GopMOoOpazoOBaHUsL..
Cnioco0OsI penakTupoBaHus Mojene. [[pumenenne crenuanbHbIX ONeparuii sl CO31aHms
AIIEMEHTOB KOHCTpYKIHi. [I[pumenerne 6uOInoTex.

IIpakmuueckue pabomul:
1.Manunymnsiuuu ¢ 00beKTaMH.

2. ybnupoBaHue, pa3MHOKEHUE 00BEKTA.



Ananumuyeckas 0essmenbHOCmb.

- IPUBOAUTH IIPUMEPHI CUTYAIIHI, B KOTOPHIX TPEOyeTCs HCIIOJIb30BAaHHE ITPOTPAMMHOTO
obecnieuenus it 3D monenupoBaHus.

Ilpakxmuueckas 0eamenbHOCMb!
- CO3/1aBaTh C UCIOJIB30BAHMEM KOHCTPYKTOPOB (madionoB) 3D monenu;

- HPOSABJIATD I/I36I/IpaTeHBHOCTB B pa60Te C 6I/I6J'II/IOTeKaMI/I, HCXOIA U3 MOPAJIbHO-3TUYCCKUX
COO6pa}KeHI/II71, IMO3UTHUBHBIX CONUAIBHBIX YCTAHOBOK M HHTEPECOB HHAWBUAYAJIIBHOI'O pa3BUTHS.

Co3nanue yeprexei

00630p 3D rpaduku, 0630p IpOrpaMMHOT0 0OCCIICUSHUS IS CO3/IaHUs YepTeka. 3HAKOMCTBO C
nporpammoii «CorelDRAW, 0CHOBBI BEKTOpHOI TpaKH, KOHBEPTUPOBaHKHE (hOPMATOB,
npakTudeckoe 3ansatue. Co3ganue yeprexka B IporpaMMHOM oOecrieuenuu mo 3D
MO/JICIIMPOBAHHIO, KOHBEPTUPOBAHHE TPAPUUECKUX N300pKEHHI B BEKTOPHYIO TpadUKYy.

Ipaxmuyeckue pabomul:

1.PucoBanHbIie KpUBBIE, MHOTOYTOJIbHUKH.

2.Co3nnanue rpaduIecKuM MPUMUTHBOB.

3.Co3nanue mpocThIX YepTexeil Ha Oymare.

4. co31aHMe IEKTPOHHOI 0 YepTexka.

Ananumuueckas 0essmenbHOCMb.!

- BBISIBJISITH OOIITUE YEPThI U OTINYHS CTIOCOOOB CO3/IaHMS YePTEXKa;
- aHAJIM3UPOBATH MOJIENb JIJIsl CO3/IaHUs YEPTEKA;

Ipaxmuuyeckas desmenbHOCMb.!

- OCYHICCTBJIATDH BHeKTpOHHHﬁ YCPTEK IO CPEACTBOM IMPOTrpaMMHOTO obOecrieueHust JIIA 3D
MOZACIINPOBAHUS;

- CO34aBaTb OJaHK YCPTECIKAa U YCPTCK B 6yMa)KHOM BapHUaHTC.
IIpoexTupoBanue aeranen

N3yuenne mabmoHOB I CO3/IaHUS YePTekKa B 3 IPOCKITUAX, CO3/IaHHE PAa3Pe30B, BHICTABICHHUE
pa3MepoB, TPaBUIILHOE HAMMMCAHUE TEKCTA HA YEPTEXKE.

IIpaxkmuueckue pabomul:

1. TloctpoeHue conpsKeHHUN B UepTexax JeTaie.
2. TIpoexTupoBaHue aeranu.
3. IIpoextupoBaHue 3y0UaThIX Mepenay, BAJIOB, pa3HbIX BUIOB COCTUHECHUH.

Ananumuyeckas oessmenbHOCmb.



- IPUBOAUTH TIPUMEPHI CUTYAIHA, TJe TpeOyeTcs uepTex B 2-X MPOEKIHUAX, I1ie B 3-X, a I/ie
TpedyeTcs paspes;

- QHAJIM3UPOBATH U COIMOCTABIIATH PA3IUYHYIO (DYHKIMOHATBHOCTD PA3HOTO MPOTPAMMHOTO
obecrieueHus.

Ipaxmuueckas 0eamenbHOCMb:
- CO3/1aBaTh pa3HbIe MPOCKIMH. IS rpauIecKix MOAETIeH;

- puCoBaTh KPUBLIC, YMCTH CTPOUTHh MHOI'OYI'OJIbHUKH.

3D nmeuars.

Uro Takoe 3D npuntep. U3yuenue pasHoBuaHocTe 3D npuHTEpOB, pa3inyHOrO MPOrPaMMHOIO
obecnieuenus. [Togdop cmaiicepa st 3D npuHTEpa, BO3MOKHOCTD MOCTPOCHUS TOICPIKEK,
IIPaBUJIBHOE PAcIOJIOKEHUE MOJIENN Ha cTose. [leyats Mozeneil Ha TerIoM U X0JIOAHOM CTOJIE, B
yeM pazHuua. Cpeactsa A Jiydlle aare3uu aacTUKa co CTOJIOM.

IIpaxkmuueckue pabomul:

3D npuHTep, U3 YETO COCTOUT, MPUHIIHITBI paOOTHI, PACIIONIOKEHHE OCEH.
Hactpoiika 3DnpunTepa, kanuOpoBka cTona, 3arpy3ka IjaacTHKa.
3.M3ydyeHue nmporpaMMHOro obecrieueHus AJis nevyaru (ciuancepsl).

Buasl mnactuka, cocras. Temneparypsl 1aBiaeHuss. XUMHUECKUI COCTaB.

a ko

[Toaroroska 3D Monenu k neuaTH, pa3OueHue Ha CJI0H, MJIOTHOCTh 3a0JHEHUs], [1e4aTh C
HOJIEP’)KKAMH, C IUIOTOM, C KPaeM.
6. IlpoOnas neuaTs.

Ananumuyueckas 0esimenbHOCMb:
- IPUBOJIUTH IPUMEPHI (POPMaTIbHBIX U HE(POPMAJIbHBIX UCIOJHUTEINEH;
- IPUYMBIBATh 337241 110 yIpaBJIeHUIO TpuHTEPOB ¢ [1K;
- BBIJICJIATh IPUMEPBI CUTYAIU, I7ie TpeOyeTcs TeMIblil CTOI;
- OTIpENIENATh BO3MOXKHOCTh Ie4YaTu 6e3 MoiepxKek;
- AaHAJIM3UPOBATh MOJIENb, IS JajbHENIIel eyaTH U BEIOOp MJIACTHKA;
- onpenenaTs HeucnpaBHocTu 3D nmpunTepa;
- ocyuIecTBIATh Nevath Ha 3D mpunTepe;
- CpaBHUBATh Pa3JIMYHbIE CJIANCEPHI MIOCIIE NTEYATH.
Ilpakmuueckas 0esamenbHOCMb:
- KOHBEPTHPOBaTh Mojienb B STL-daiin, u B nansueiimem B GCODE,;
- YMETb 3arpyxarb IUIACTUK, U OCYILECTBIIATh KAINOPOBKY CTOJA;

- IpaBWJIbHO pacrionarath 3D Monenu Ha cTode;



- ocylIecTBIIATh Ievyats Ha 3D npunTepe.

Co3naHue aBTOPCKUX MojleJieil M UX NneYaThb.
C&MOCTOHTCHBH&H pa60Ta Had CO3JaHUEM aBTOpCKI/IX MOI[eHeﬁ, HpOGKTOB C qepTemaMH N 11€4YaThiO.

[Ipe3enTanus aBTOPCKUX MOJICITICH.

3D cxkanupoBaHme.

VYerporictBo 3DckaHepa, OCHOBHBIE XapaKTEPUCTUKHU, HACTPOHKa, IprueMbl padoTbl. OO01mast
uHpopMaLus 0 HOAr0TOBKE Mojenu K pabote. [TonrotroBka Mojenu ans pazHelx TexHonoruit 3D
HeyaTH.

IIpaxmuueckas paboma:.

1. Hactpoiika 3D ckanepa
2. Hzyudenue mporpaMMHOTO 0OeciedeHus 115l CKAHUPOBAHHUSL.
3. BrmonHeHHE MPOEKTOB.

AHnanumuyeckasn 0essmenbHOCMb.

- OTIPENIENSITh BO3MOXXHOCTh CKAHUPOBAHMSI,

- AHAJTM3UPOBATh MOJICIb, JJIs IabHEUIIIETO CKAHUPOBAHUS;
- onpeenATh HeucnpaBHocTu 3D ckanepa;

- OCYIIECTBIIATH CKaHupoBanue Ha 3D ckanepe.
Ipaxmuueckas oesmenbHOCMb:

- BBITIOJIHCHUC ITPOCKTOB.

Pabora ¢ 3D pyuxkoii

Wuctpykuus no padote ¢ 3D pyukoil. OCHOBHBIE IPUEMBI U CLIOCOOBI.
Coznianue mIoCKuX 3J1€MEHTOB JJIsl OoCIeayIoIeil COOpKH.

Co6opxka 3D mopeneit U3 MIOCKUX 3JIEMEHTOB.

O0beMHOE pucOBaHHE MOJETEi

BrinonHeHne mpoeKToB.
KoMmnieKcHbBIN NPAKTHKYM

Pemienue TecTOB 1 HAaMMCaHKWE MPOTPAMM.

HNrorosas arrecraius.



YCJIOBUSA PEAJIM3AIIUU ITPOT'PAMMBbI
MarepuajJibHO-TEXHHYECKOE 00ecreyeHue

Hus YCIICTITHOM pean3anuu IPOTPaMMBI UMEIOTCSI: MOMEIICHUS,
yIOBIICTBOPSIOIINE TPeOOBAaHUSAM K OOpa30oBaTEIbHOMY IMPOLECCY B  YUPEKICHUSIX
JIOTIOJTHATEIHHOTO 00pa3oBanmsi, KOMIbIOTepsl, 3D npuHTephl, UHTEpHET, HHTEpAKTUBHAS
nocka, npoektop, 3D ckaHep, koMmIUlekTyromme uis 3D TpUHTEPOB, pacxoHbIC
MaTepuaibl (TUTACTUK Pa3HBIX BUIOB W PA3HOTO IIBETA, [BYXCTOPOHHHWI CKOTY, KJICH s
3D neuarn).

KaapoBoe o6ecnieuenue
JlonomHuTeNbHYI0O  00pa30BaTEeNbHYI0  MPOTpPaMMy  peau3yloT  IeAaroru
JIOMIOJTHUTEIBHOTO 00pa30BaHuUs C KJIIACCHUECKUM 00pa30BaHUEM, YUUTENlb HH(POPMATHKH.

HNudopmanuonnoe odecnevyeHue
http://today.ru — suruknoneaus 3D neyatu

http://3drazer.com - [Toptan CG. Bonblme apxuBsl Mojieneit u TekeTyp it 3ds max
http://3domen.com - Caiit o 3D-rpaduke Ceprest u Mapunsl boHapeHKO/BUpTYyanbHast
mkosano 3ds max/0ecriaTHbie BUICOYPOKU

http://www.render.ru - Caiit nocesiueHnsiii 3D-rpaduke

http://3DTutorials.ru - ITopran nocesmeHHbIi n3ydenuto 3D Studio

Max

http://3dmir.ru - Bes kommeroTepHas rpaduka — 3dsmax, photoshop,
CorelDrawhttp://3dcenter.ru - I'anepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoku B mporpammax Autodesk 123D design, 3D
MAXwww.youtube.com - ypoku B nporpammax Autodesk 123D design,

3D MAX http://online-torrent.ru/Table/3D-modelirovanie

http://www.blender.org — odunranbHbIii anpec mporpaMMsbl
onennephttp://autodeskrobotics.ru/123d

http://www.123dapp.com

http://www.varson.ru/geometr_9.html
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METOJINYECKHUE MATEPHUAJIBI

Meroaudeckasi OCHOBA JIJIsl pa3pabOTKH MPOTPaMMBI:

lNaficuna C.B., Kuszea M.B. Meroauueckue pekoMeHIAUUM Jisl TEJaroron
JIOTIOJTHATEIFHOTO 00pa3oBaHUs 10 HM3YYCHHIO POOOTOTEXHWKH, 3D MopenmupoBaHUS,
MPOTOTUNIHPOBAHMSI (HA OCHOBE OIBbITa 00Pa30BATENbHBIX YUPEKICHUIN JTOMOITHUTEILHOTO
obpazoBanus Cankr-IleTepOypra)

['epacumoB A. Camoyuutens KOMITAC-3D V12 , 2011 r.B. 464 ctp.

bonsmakos B.I1., boukoB A.JI., JIsuek [O.T. TBepmorenbHOE MOJEIMpPOBAHHUE
neraneir B CAD — cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014
r.B. 304 ctp.

bonsmakoB B.II. Co3ganue TpexMepHBIX Mojeled HW  KOHCTPYKTOPCKOM
nokymenTaiuu B cucreme KOMITAC-3D, 2010 r.B., 496 ctp.
http://today.ru — sunuknoneaus 3D meyatu

http://3drazer.com - ITopran CG. Bospuire apxuBbl Moienei U TekeTyp At 3ds max
http://3domen.com - Caiit o 3D-rpaduke Ceprest u Mapuusl bongapenko/BupTyaibHas
mkostano 3ds max/6ecriaTHbie BHICOYPOKH

http://www.render.ru - Caiit nocssimeHHsli 3D-rpaduke

http://3DTutorials.ru - ITopran nocesieHHsIi n3yuenuto 3D Studio

Max

http://3dmir.ru - Best kommbroTepHas rpaguka — 3dsmax, photoshop,
CorelDrawhttp://3dcenter.ru - T'anepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoku B nporpammax Autodesk 123D design, 3D
MAXwww.youtube.com - ypoku B nporpammax Autodesk 123D design,

3D MAX http://online-torrent.ru/Table/3D-modelirovanie

http://www.blender.org — odunanbHbIi axpec mporpaMMsbl
onennephttp://autodeskrobotics.ru/123d

http://www.123dapp.com

http://www.varson.ru/geometr_9.html

MeToanyeckue peKOMeHIaumn
M0 BBINOJHEHHUIO CAMOCTOSITEJIbHBIX (IPAKTHYECKHUX) padoT
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Y4eOHO-METOANUECKOE [T0OCO0UE I
oOyyaromuxcsipparmeHT

[ToscHuTenpHas 3anucKa

Metoauueckue pEKOMEH1alluu o BBITNOJTHEHUIO CaMOCTOSITENIbHOM
(TpakTU4ecKoil) paboThI o0yJaronmxcs pu  H3YyYECHHUH JOTIOJIHUTENBHON
oOuiepasBuBarouieit mporpammsl ««3D MoaenupoBaHue»

[lenp METOAMYECKHX PEKOMEHIAIMK: OKa3aHWe IOMOIIM OOYyJaroImuMCcs B
BBITIOJTHEHUH CAMOCTOSATEIbHON (IIPaKTHUECKOi) padoThI.

Hacrosimue Meronuyeckue peKOMEHAANUU COAepKAT PabOThI, KOTOPHIE TO3BOJISAT
o0y4aroIuMcsi CaMOCTOSITEIbHO OBJaeTh (PYHIAMEHTAJIbHBIMUA 3HAHUSMU YMEHUSIMH U
HaBbIKAMHU  JICSTEIBHOCTH, OIBITOM TBOPUYECKOM M MPOEKTHOM JEATENbHOCTH, U
HampaJieHbl Ha (POPMUPOBAHUE CIEIYIOIINX KOMIETCHIIUNA:

Opranu3oBbIBaTh COOCTBEHHYIO JACSTEILHOCTh, BBIOMPATH THIIOBBIE METOIBI U
CHOCOOBI BBIMOJIHEHUS Y4€OHBIX 3a7a4, OLIEHUBATh UX 3((HEKTUBHOCT U KaueCTBO.

[TpuHMMATh pelieHus: B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIUSX U HECTU 33 HUX
OTBETCTBEHHOCTb.



Ocy1miecTBIATh MOUCK U MCIIOJIb30BaHUE HHPOPMALIUU, HE0OOX0AUMOH 117151 3()(heKTHBHOTOBBITIOTHEHUS
yueOHBIX 3a71a4 JMYHOCTHOTO Pa3BUTHSL.
Hcnonk3oBath  MH(DOPMANMOHHO-KOMMYHHKAIIMOHHBIE ~ TEXHOJIOTMH B  y4eOHOU
NeSITENIbHOCTH.
Co3naBath U ynpaBisaTh HAa MEPCOHATHHOM KOMITBIOTEPE B MPOIPAMMHOM 00ECIIeUeHUH
st 3D monenupoBanus u 3D neyatu
CoznaBath 1 00pabaThiBaTh IUGPOBHIE H300pPAKEHUS U 00HEMHBIE OOHEKTHI.
OO0GecneunBaTh MEpHI 1O TEXHUKE Oe3omacHOCTH npu 3D medartu.
B pe3ynbraTe BBINOJIHEHHS CaMOCTOSITENIBHBIX (IPaKTHUECKOH) paboT ydamuecs
JOJKHBI PaCHIMPUTH CBOU 3HAHUS 110 OCHOBHBIM Pa3jiesiaM MpOrpamMMmbl.
Onucanne KaXIOW CaMOCTOSTENbHON (NMPAaKTHYECKON) pabOThl CONEPKUT TeMy, LETU
paboThl, 3aJaHUsA, TOPSIAOK BBINOJIHEHUS PabOThl, (GOPMBI KOHTPOJS, TpeOOBaHUS K
BBITIOJIHEHUIO U oopMieHnto 3amanuil. i MoxydeHus: IOMONHUTENBHON, 0ojiee moapoOHOM
nH(OpMAaLIUY 110 U3y4aeMbIM BOMPOCaM, MPUBEJICHO YUeOHO-METOANYECKOe 1 HH(POPMAIITMOHHOE
obecrieyeHue.

MeTtoanuecKne peKoOMeHIAIMH 10 BHINOJHEHHIO PA3IMYHBIX BUIOB CAMOCTOSITEIbHOM
(mpakTHYecKoii) padoThI

Meroanueckre peKOMEH/IAINH 10 COCTABICHUIO KOHCIIEKTa
1. BHHMAaTEJIbHO IPOYUTANTE TEKCT. Y TOUHHUTE B CIIPABOYHOM JINTEPATYyPE HEMOHITHBIC CIOBA.
HpI/I 3aIlliuCH HEC 3a6y,I[I)Te BBIHCCTHU CIIPAaBOYHBIC JAHHLIC HA I10JIs1 KOHCIICKTA,
BeizenuTe riiaBHOE, COCTaBbTE IUIAH;
Kpatko cpopmynupyiite OCHOBHBIE MOJOXKEHHS TEKCTA, OTMETHTE apI'yMEHTAIUIO aBTOPa;
4. 3aKOHCIEKTHPYHTE MaTeprall, YeTKO Clieays IMyHKTaM riana. [Ipu KOHCTIEKTUPOBaHUH

CTapaiTech BHIPA3UTh MBICITH CBOMMH CJIOBAMH. 3aIMCH CIEAYET BECTH YETKO, SICHO.
5. T'pamotHO 3amuchiBaiiTe uTaThl. LIATHPYS, yYUTHIBAMTE JTAKOHUYHOCTh, 3HAYMMOCTD

MBICITH.
B TekcTe KOHCIEKTa >KeMaTelbHO MPUBOIMTH HE TOJBKO TE3UCHBIC TOJIOKCHUSA, HO M WX
noKkasaTenabcTBa. IIpu 0OpMIIEHHH KOHCIIEKTa HEOOXOIMMO CTPEMUTHCS K €MKOCTH KasKIOIo
npeaaoXKeHusi. MBbICIM aBTOpa KHHTH CIEIyeT Hu3jIarath Kparko, 3a00TsACh O CTWIE |
BBIPA3UTCIIBHOCTH HAITMCAHHOTIO. Yucio JOITIOJIHUTCIBHBIX 3JICMCHTOB KOHCIIEKTA JOJI2)KHO OBITH
JOTMYECKH  OOOCHOBAHHBIM,  3allUCH  JOJDKHBI ~ PACHpENEeNAThCS B ONpPEIAEICHHON
OCJIEI0BATEILHOCTH, OTBEUYAIOIICH JIOTHYECKOH CTPYKType Mpou3BeaeHus. Jis yTouHEeHHs |
JIOTIOTHEHHST HEOOXOMMO OCTABIIATH MOJISL.

wmn

MeToauyeckne peKOMEHAAUMHU 110 COCTABJIECHHUIO NIPe3eHTAL NI
IIpe3enTanust (OT aHIVIMICKOrO CJOBa - MPEACTaBIEHUE) — 3TO HAOOp IBETHBIX KAPTHHOK-
CIIaliJIOB Ha ONpEJIEIICHHYI0 TE€MYy, KOTOpBIM XpaHHUTCS B (aiuie crneuuaibHoro ¢opmara c
pacumpenuem PPT. Tepmun «ipe3eHTanus» (MHOTAA TOBOPAT «CIal-(DMIbM») CBS3BIBAIOT,
MpexXae BCEro, ¢ HMHMOPMALMOHHBIMM U pEKJIaMHBIMU (QYHKIUSAMH KapTUHOK, KOTOpbIE
paccuMTaHbl Ha OMPEAETICHHYIO KaTerOpHIO 3puTeNnell (moap30oBaresei).
[Ipu co3nanuu mpe3eHTaluu cleayeT IpUaep>KUBaThCA:

1. OcHOBHBIX peKOMEHJAMI 10 AW3aliHy MPEe3eHTALNY;

2. TlpaBun mpudrosoro ohopmieHus;

3. OCHOBHBII MTPaBUI KOMITBIOTEPHOTO HAOOpa TEKCTA.
[IpaBuiia opopmiieHUs pe3eHTaIIH:
IIpaBuno Ne 1: OOparuTe BHMMaHHE Ha KaueCTBO KapTUHOK. KapTWHKU JOJDKHBI OBITH
KpYNHBIMH, 4eTKMMH. He mbITaliTech pacTsaruBaTh MeJKHME€ KapTUHKH 4epe3 BEeCh CIaW: 3TO
IIPUBEZET K €€ MUKCEIN3aLUN U 3HAUNTEINbHOMY YXYAIIEHUIO KauecTBa. Ha onHOM cnaiine — He
0osee Tpex KapTHHOK, yTOObl HE pacceMBaTh BHHUMAaHME M He Meperpyxarb 3penue. Kaptunka
JIOJKHA HECTU CMBICJIOBYIO Harpy3Ky, a He IIPOCTO 3aHUMaTh MECTO Ha Ciaije.
[TpaBuno Ne 2. He meperpyxaiiTe NMpe3eHTAIMIO TEKCTOM. MaKCHMaJbHO C)KAaThle TE3UCHI, HE



0osee Tpex Ha OHOM ciaiiyie. TekcT He JOJKEeH MOBTOPAThH TO, YTO TOBOPST, BOZMOXKHO, JIUIIb
KpPaTKO€ U3JIOKEHUE CYTH CKA3aHHOTO.

[TpaBuno Ne 3. Odopmienne Tekcra. TEKCT MODKEH OBITh YETKUM, JTIOCTATOYHO KPYITHBIM, HE
CIIUBATHCS ¢ (POHOM.

[TpaBunmo Ne 4. Hactpoiika anumaruu. [lopoit coctaBuTens mpe3eHTaluu, Kak OyATo urpas B
WHTEPECHYIO UTPY, IEPETPYKACT MPE3CHTAINIO aHUMAITUOHHBIME Y (deKkTaMu. ITO OTBICKAET U
ObIBaeT OYEHb TsKeNo i Tia3. Mcmonb3yiite MUHUMYM 3(@exToB, OepuTe TOJIBKO cambie
npocteie. OCOOCHHO yTOMISIIOT Takue J(PQEeKThl KaK BBUICT, BpalleHHWE, CcOOWpaHue u3
3JIEMEHTOB, YBEJIMUEHUE, U3MEHEHHUE IpU(Ta UITU 1BETA.

[IpaBuno Ne 5. Cmena cnaiiioB. 31ech Toxe oOpalaeM BHHMAaHHE, KaK CMEHSIIOTCS CIIANIbI.
Jlydiie He WCHONB30BaTh 37eCh dPQEeKThl aHMManuu coBceM. Korma criaiiibl CMEHSIOTCS,
Hae3kasi JIpyr Ha Jipyra Wik coOupasichb U3 OTIENbHBIX IO0JOC, HAYMHAET MPOCTO pPSOUTH B
mIasax. beperure cBoe 3peHue U 3peHUs BallluX CIIylIaTesen.
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OBOPYJIOBAHHUE

3D — mpunTep.

3D — npuHTEp ABYXIKCTPYACPHBIIA.

3D — ckaHep py4HOIA.

3D — pyuka.

Jlocka MarHUTHO-MapKepHasi IIOBOPOTHASI.
I'paduueckuii maHmeT.

Hoyt0yk.



