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IHosicHUTeIbHAS 3aIIUCKA

JlononHuTeNbHAs 001eo0pa3oBaTeNbHas 00MEepa3BUBAIOIIAS IPOTPAMMa UMEET TEXHOJIOTUYECKYIO
HarpaBlieHHOCTh. [Iporpamma pa3paboraHa B COOTBETCTBHH CO CIESIYIOIIMMU HOPMATUBHBIMH
AOKYMCHTAaMM:

- ®enepanpHbIi 3ak0H Poccniickoii heneparuu ot 29 nexadps 2012 1. Ne 273-03 «O6 obpazoBaHuM B
Poccniickoit enepanuny;

- Pacnopsixkenune npasurensctBa Poccuiickoit ®@enepanuu ot 28 utons 2017 r. Ne 1632-p «O06 yTBepk1eHUN
nporpammsl «L{upposas skonomuka Poccuiickoit denepannny;

- KoHuenuus pa3BuTus 10NOJHUTENIBHOTO 00pa3oBanus neteil, Pacnopsikenue [paBurenscrsa Poccuiickoit
denepanmu ot 4 ceHTsi0pst 2014 1. Ne 1726-p;

- [lopsiiok opraHu3anuy U OCYIIECTBIEHUSI 00pa30BaTEIbHOM 1EATENBHOCTH 10 JONOJHUTEIBHBIM
o0pa3oBaTeNIbHBIM IporpaMMmam (yTBep:KJieH nprukazoM Munucrepctsa npocseuierust PO ot 9 Hos6ps
2018 r. Ne 196);

- MeTonueckne peKOMEH IAIMU IO MPOEKTUPOBAHUIO JTOTIOJIHUTEILHBIX 00IIepa3BUBAIOIINX TPOTPAMM
(BKIIFOUAst pa3HOYpOBHEBBIE MporpaMmbl) [TuceMo MunMCTEpCTBa 0Opa3zoBanus u Hayku Poccun ot 18
HOs10pst 2015 roma Ne 09-3242,;

- Canllun 2.4.4.3172-14 «CaHuTapHO-3MUIEMHUOJIOTHYECKIE TPEOOBAHUS K YCTPOUCTBY, COACPIKAHUIO U
OpraHu3aliy pexxuMa padboThl 00pa3oBaTEeNbHBIX OPraHU3alMA JOTIOJIHUTEIHLHOTO 00pa30oBaHus eTeil»;

AKTYaJIbHOCTb MPOTrPaMMBbI.

CoBpeMeHHOE 00IIEeCTBO BCE OOJIBIIE 3aBUCUT OT TEXHOJOTHHA W MMEHHO 1O 3TOMY Bce Oosee
MPHUCTAILHOE BHUMAHUE YCISACTCS TaKOW 001aCTH MHTEIICKTA YEJIOBEKA, KaK MHKCHEPHOE MBIIIUICHUE.

I/IH)I(eHepHOG MBIIIJICHUE — 3TO CJIOKHOC O6p330BaHI/Ie, O6T>€I[I/IH$II-OH_ICC B cebs Pa3HBIE THIIbI
MBIIJICHHUA: JIOTHYECKOC, IIPOCTPaHCTBEHHOC. HpaKTI/I‘IeCKOC, Hay4HOC. BCTCTI/I‘ICCKOC, KOMMYHUKAaTHBHOC,
TBOPYCCKOC.

AKTyallbHOCTh BBIOPAaHHOTO HANpaBJieHUS AJs PaOOTHI 3aKIIIOUAETCS B TOM, YTO B COBPEMEHHBIX
YCIOBUSX Pa3BUTHUS TEXHOJOTUN TpEXMepHas rpaduka akTUBHO MPUMEHSETCS IJIs CO3JaHMs U300paxeHuit
Ha ITUIOCKOCTH OJKpaHa WM JmcTa OymMard B HayKd W MPOMBIIUIEHHOCTH, HampuMep B CHCTEMax
aBTOMAaTH3aIMu MPoeKTHbIX padot (CAIIP).

[Ipouiecc cozmanus mo0o# TpExMepHOU Monaenn oO0bekTa HasbiBaeTcsi «3D-monenupoBanue». B
COBPEMEHHOM MUpe HabupaeT 000pOTHI MOMyNApHOCTH 3 D-TexHOoMorui, KOTOphIe Bce OOJIbIlIEe BHEIPSIIOTCS
B pa3iuuHble cepbl NeATEIbHOCTH YeloBeKa. 3HAUMTeNbHOEe BHUMaHue yaensercs 3D-moaenupoBaHuio.
DTO mporpeccuBHasl OTPacib MYJIbTUMEANA, MTO3BOJIAIONIAS OCYLIECTBIATh MPOLIECC CO3/IaHUS TPEXMEPHBIX
Mozenell 00beKTa MPHU MOMOIIM CHEIHATbHBIX KOMIMbIOTEpHBIX HporpamM. [Iporpamma « KOMITACy -
rpaduyeckuil makeT, mpeAHa3HAYeHHBIH TSI TF000T0 CIIEUANNCTa, padOTAIONIETO ¢ MPOEKTHON TpaduKoil 1
nokyMeHTarueil. J[aHHass Bepcusi mporpaMMbl OPHEHTHpPOBaHA Ha pabOTy, KaKk C JBYMEPHBIMH, TaK M
TPEXMEPHBIMU 00BEKTaMHU.

Ota rpaduueckas HporpaMMa IOMOTaeT pa3BUBaTh Y MIKOJbHUKOB OOpa3HOE MBIIUICHUE,
TBOpYECKHE CIOCOOHOCTH, JIOTHKY, (aHTazuto. Ha 3aHATHAX IIKOJBHUKU y4aTcs M300paskaTh CpeACTBaMHU
KOMIBIOTEPHON Trpaduku mpocTelime reoMerpudeckue oOpas3bl. Y3HAIOT, KaK IMPaBHIBHO O(GOPMHUTH
YepTexkK, MPOCTABUTh pa3Mepbl U paboTaTh ¢ TpéxmepHoW rpaduxoit. [IpuobperarorT 3HaAHHS U yMEHUS



paboThl Ha coBpeMeHHBIX npodeccnonanbHbiX [IK u mporpaMMHBIX cpeacTBax, BKIIOYas rpapuuecKuit
penaktop KOMITAC-3D. C nomomisio TpeXMepHOTO Ipa)uueckoro 4yepTeka U puCyHKa pa3padaTbiBaeTCs
BU3YaJIbHBI 00bEMHBIN 00pa3 jkexaeMoro o0bEeKTa: CO3/1aeTCs KaK TOYHAsl KOMHUs KOHKPETHOTO MpeaMeTa,
TaK ¥ pa3pabaThIBacTCS HOBBIH, €lIe HE CYIIECTBYIOMMNA 00beKkT. 3D-MoaenpoBanie NpUMEHSETCS KaK B
TEXHUUECKOM cpeac, Ml CO3JaHus MPOMBIIIIICHHBIX O6’I)CKTOB, TaKk U 4 CO3JaHus JSCTCTHYCCKUX H
Xy/I0)K€CTBEHHO-TpaduuecKkux 00pa3oB u 00BEKTOB. M3roToBiIeHHE OOBEKTOB MOYKET OCYIIECTBIATHCS C
nomo1bio 3D-npuntepa.

VYHaukansHocTh 3D-MonenupoBaHus 3aKirodaeTcss B MHTErPAllUd PUCOBAHMS, YEPUEHHUs, HOBBIX
3D-texnonormii. YTO CTAHOBHUTCS MOIIHBIM HHCTPYMEHTOM CHHTE3a HOBBIX 3HAHUH, pa3BUTHUSA
METanpeIMEeTHBIX  00pa3oBaTeNbHBIX  pe3ynbTaToB. OOydaroluecss OBJAJEBAIOT  LEIbIM  PSJIOM
KOMIUJIEKCHBIX 3HaHMM W yMEHHUH, HEOOXOAUMBIX I pealu3alud IPOEKTHOM JIeATEIbHOCTH.
@opMUPYIOTCSI MPOCTPAHCTBEHHOE, AHAJIUTUYECKOE U CHHTETHYECKOE MBIIIJIEHHE, TOTOBHOCTh U
CIIOCOOHOCTh K TBOPYECKOMY IOMCKY M BOIUIOIIEHMIO CBOMX HJEH Ha MNpakTUKe. 3HaHUS B 00JacTu
MOJIETUPOBAaHUSl HalENMBAaeT JeTe Ha OCO3HAHHBIM BBIOOP Mpodeccuu, CBSI3aHHOW C TEXHUKOH,
M300pa3UTENbHBIM HCKYCCTBOM, JU3aHHOM: MH)KEHEP-KOHCTPYKTOP, MHKEHEP-TEXHOJIOT, MPOEKTHPOBIIUK,
XYJIOKHUK, TA3aHHED.

HoBuzHoil B naHHOM HampaBiIeHUU SIBIsieTcsl npuMeHeHue B 3 D-monenupoBaHUM TEXHOJOTUHU
pucoBanusi 3D-pyuxoil. B maHHOM mpouecce ansi co3gaHus OOBEMHBIX H300paKEHUH HCIOJIB3YeTCs
HarpeThlii OMopas3yioraeMblil MIACTUK. 3acThIBUIME JIMHUM M3 IJIACTHKA MOYKHO pacIoiaraTh B Pa3iIMYHBIX
IUIOCKOCTSIX, YTO MT03BOJIIET PUCOBATh B IPOCTPAHCTBE U CO3/1aBaTh 00BEMHBIE MOJIEIIH.

Kpaiine Baxxno. YUto 3ansarusi 3D-MoaenupoBaHueM TO3BOJISIOT Pa3BUBATh HE TOJBKO TBOPUECKHI
MOTEHIIMAT IKOJbHUKOB, HO U UX COI[MAIbHO=NO3UTHUBHOE MbIILIeHHE. TBOpUECKHE MPOEKTHI MO CO3aHUIO
APT-00beKTOB: TTOAAPKH, CYBEHUPHI, H3ACITHS 711 PA3TUIHBIX COMMAIBHO -3HAYMMBIX MEPOTIPUSATHH.

[Iporpamma pa3zpaboTaHa i yUpeKJIEHUS TOMOIHUTEIHLHOIO 00pa30BaHUs, YTO aKTYalbHO, TaK
KaKk B JIOTMOJHUTEIRHOM 00pa3oBaHHWU 00pa3oBaTelibHAS JEATEIbHOCTh JOJDKHA OBbITh HalpaBjieHa «Ha
COLIMANTU3AIMIO U a/IalITAlluI0 OOYUYaIONINXCS K )KU3HU B OOLIECTBE.

Hogsas KOHHGHHHH pPa3sBUTUA  OOIIOJIHUTCIIBHOI'O O6pa3OBaHI/I5[ HanC/JInMBacT Y4pPCKIACHUA
JOITOJIHUTCIIBHOI'O O6p330BaHI/I$I Ha <«IIpE€BpaliCHUC KHU3HCHHOI'O IIPOCTpaHCTBA B MOTHUBHPYIOIICEC
IpOCTPAaHCTBO».



IINIAHUPYEMBIE PE3YJIBTATDBI

Iesas nporpamMmmsl

@opMHpOBaHHE U pa3BUTHE Yy OOYYAIOMUXCA NPAKTUYECKUX KoMmIeTreHiuil B obmactu 3D
TexHosorui. IloBelleHre O3HABATENbHOM MOTHUBALlUU U PA3BUTHUE JIEMEHTOB MHKEHEPHOT'O MBIIUICHUS
oOyyaromuxcsi B mpolecce npuoOpeTeHus 3HaHui, yMEHU 1 HaBBIKOB 3 D-MonenupoBanus u pa3paboTKu
COLIMAJIBHO-3HAUYUMBIX TBOPYECKUX ITPOEKTOB.

3axaum nmporpaMmsl
- Hay4UTb 00y4aroIuXcs CO34aBaTh MOJENIH B Iporpammax 1no 3D monennpoBanuio;
- Hay4uTh oOyuarouuxcs padotaTh Ha coBpeMeHHOM 3D obopynoBanuu (pUHTEp, CKaHEDP, 3 PYUKH);

- BBIMIOJIHATh M pa3pabaTbIBaTh aBTOPCKUE TBOPUYECKUE MPOEKTHI ¢ MpuMeHeHrueM 3D monenupoBanus u
3alUIIaTh UX HA HAYYHO-TIPAKTUYECKUX KOH(DEPEHIUSIX;

- mpodopueHTaIMS 0OYIAFOIINXCS,
- MOATOTOBUTH OOYUAIOUINXCA K BBICTYIUICHHUSIM Ha COPEBHOBAaHUAX 10 3 D MoaenupoBaHuio.
OcHOBHBIE 0COOCHHOCTH NPOrPAMMBbI

[Iporpamma npegycMaTpuBaeT MoAroToBKy oOydaromuxces B oomactu 3 D-moaenupoBanus u 3D-neuatn.
OoOyuenne 3D-MoaeTMPOBAHUIO OTIMPACTCS HA yKEe UMEIONIMICS Y 00yJarOIIUXCsl OTIBIT MOCTOSTHHOTO
MpUMEHEHHsI HH(POPMAIIMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHH.

B conep:xanuu mporpaMMbl 0co060€ MECTO OTBOAUTCS MPAKTHUECKUM 3aHATHUSIM, HAlIPaBJIEHHBIM Ha
ocBoenue 3D texnonoruu u 06paboOTKy OTAETBHBIX TEXHOJIOTUYECKUX TPUEMOB U IPAKTHKYMOB,
MPAKTUYECKUX pabOT HAIIPaBJICHHBIX Ha MOJTy4Y€HUE Pe3yabTaTa, OCMBICIEHHOTO U HHTEPECHOTO IS
oOyuaromierocs. Pe3ynpraToM peanusanuu Bcex 3a/1ay sBISIOTCS TBOPUYECKHE MPOEKTH — co3aanHbie APT
00BEKTHI, CyBEHUPBHI.

HporpaMMa SABJIACTCA aBTOpCKOﬁ, pa3pa60TaHa H COCTaBJICHA B COOTBETCTBHHU C Tpe6OBaHI/I$IMI/I K
JOITOJIHUTCIIbHBIM O6H.ICO6p8.3OBaTeJ'IBHBIM O6H.[€p8.3BI/IBaIOH_[I/IM IIporpaMmam.

B InporpaMme 10CTATOYHO IMOJIHO HU3JIOKCH TeOpeTI/I‘IeCKI/Iﬁ y‘ie6HbII>i MaTcpHral, Impru 3TOM KO BCEM TECMaM
YCTKO OIMPCACIICHBI ITPAKTHYCCKUC 3aHATUS, KOTOPBIM OTBOAUTCS 3HAYUTCIIbHAA POJIb, YUUTHIBAA
Cl'[eI_II/I(bI/IKy IIporpaMmal. HporpaMMa COCTaBJICHA TaK, YTOOBI KaXKJIbIM O6y‘~I&IOH.IPII>iCH HUMCII BO3BMOXHOCTD
CaMOCTOATCIBHO BBI6paTB HanOoJee I/IHTepeCHHﬁ 00BEKT U TEMY IJIA pa6OTBI,

[Tporpamma npegHasHaueHa i oOydaromuxcst 12-17 ner, nposiBISIONIMX HHTEPEC K TEXHUUECKOMY
TBOPYECTBY.

O6wem nporpammsl: 136 Tematuueckux yaca. M3 Hux 54 yaca-teopus u 82 yaca-npakTHKa.
Cpox ocBoenusi: 1 roa

Pexum 3ansatuil: 4 pasa B Hegemo. [IpogomkuTenbHOCTh 3aHATHHN — | Yac.



COLEPKAHUME TIPOI'PAMMBI

YUEBHBIA IIIAH
Ne | Conepxanue KonunuectBo yacos ®opma arrectanun/
wn Bcero Teopus [IpakTuka KOHTPOJIA
1 | KomnberotepHas rpaduka | 6 4 2 3auer
2 | Uzyuenwue u pabora c 26 13 13 3auer
4epTeKaAMHU.
3 | Oneparumn 12 6 6 3auer
MOJICTUPOBAHHSI
4 | Co3naHue yepTexei 12 6 6 Co3nanue ueprexa.
3auer
5 | IlpoextupoBanue 14 5 9 Co6opka oObeKTa.
neranei 3auer
6 | 3D meuars 27 9 18 ITpoGHas neuarts.
3auer
7 | Co3naHue aBTOPCKUX 10 10 [IpesenTanus
MO)IeJ'IeI\/’I 1 UX 11€4aThb ABTOPCKUX
POCKTOB
8 | 3D ckanupoBaHue 15 6 9 [TpoGHOE
CKaHUPOBaHHUE.
3auer
9 | Pa6ota c 3D pyukoii 13 6 7 Co3znanne 0ObeKTa.
3auer
10 | KommiekcHblit 1 1 Utorosas
IPaKTHKYM aTTecTaIys
NTOI'O 136 55 81




YUYEBHO-TEMATUYECKUWH IIJIAH

Tema

KoaundecTBO 9acoB

Bcero

Teopus

IIpakTuka

1. KomnblotepHas rpaguka

4

2

Beenenue. [IpaBuna Texuuku 6€30MacHOCTH MIPU paboTe HA
KOMITBIOTEPE.

OcHOBHBIE IOHATHS KOMIIBIOTEPHOU I'paUKH.

Haznauenue rpaduyeckoro pegakropa KOMITIAC -3D.
3amyck NporpaMmsl.

OCHOBHBIE DJIEMEHTBI Pab0YETro OKHA MPOTPAMMBI
KOMITAC-3D. OcnoBuble nmanemun KOMITAC-3D/

2. U3yuenne u padora ¢ YepTe:kamu

N
(2]

[EY
w

[EY
w

V3menenne pa3mepa n300pakeHus

Br16op dopmata yepTeka 1 OCHOBHOW HaAMMKMCH

[TocTpoeHne reoMeTpuIeCKUX MPUMUTHBOB

KOMaHHI)I BBOJAa MHOT'OYT'OJIbHMKA U IPAMOYI'OJIbHUKA

I/I3yquI/Ie CHUCTCMBbI KOOPpAWHAT

Brinonnenue pabotel «JIuHny yeprexar

KonctpynpoBanne 00bEKTOB

PenaktupoBanue yeprexa

OtMeHa u oBTOP JekcTBH. Brinenenue o0beKToB

V nanenue o0bEKTOB

VYcedyenne 00BEKTOB

Brinonnenue ynpaxkHenuii no teme: PenaktupoBanne
00BEKTOB

NININININININININDINDININ

RRRRRR R RRRRR

RRRrRRPRR R RRRR

KOHI/IpOBaHI/Ie 00BEKTOB IIpH IIOMOIINW MBIIITHU

N

3. Onepanuu MoJeJIMPOBAHUSA

Onepamm «CIABUI», «KITOBOPOT»

Onepamm «BbIJJAaBJINBAHHUEC))

Onepanus «MacmTabupoBaHHe»

Onepanust «CuMMeTpus»

Onepanus «Komus»

OnepauI/m «IIPOCTPAHCTBCHHOI'O MOACIMPOBAHU>

NINININININ

4. Coznanue ueprexei

[EEN
N

HOCTpOGHI/IC ICOMCTPUYICCKUX 00BEKTOB II0 CETKE

A.]'IFOpI/ITM MOCTPOCHUS NIPAMOYI'OJIbBHUKA I10 CETKC

Beinonnenue ynpaxsnenui no teme: «Iloctpoenue
reOMETPUUECKUX OOBEKTOB MO CETKE»

NININ

Rk okRkRRrRr R R o-

RRkR okRkRRrR R R o-

BrinoaHuTh YCPTEIK ACTAIN B TPEX MMPOCKIUAX, ITPHU TTOMOIIH
CCTKH

Pabora ¢ ackuzamu

Hcnons3oBanue pasMEpoB U O1I0p. q)OpMaTI/IpOBaHI/IC
TrCOMCTPHUH DCKU3a

5. IlpoexkTupoBaHue aerasei

OcHOBHbBIC TTIOHITHUS COHp}I)KCHI/Iﬁ B UCPTCIKAX JeTanen

ITocTpoeHue conpsKEeHUN B 4YepTekKax AeTaieil B mporpamme
KOMIIAC-3D

HpOeKTI/IpOBaHI/Ie JACTAJIN KKPKOKa»

HpOeKTHpOBaHI/Ie JACTaJIN «I10ABCCKa»




[IpoexTupoBanue 3yOuaThIX Mepeaay, BajoB, pa3HbIX BUAOB | 7 1 3)
COEMHEHUI

6. 3D meyarth 27 9 18
[TpaBuia TexHuku 6e3onacHocTy npu padore ¢ 3D 1 1

MIPUHTEPOM.

YcrpoiictBo 3D npunTepa 2 1 1
OCHOBHBIE XapaKTEPUCTUKU NIPUHTEPA, IPUEMBI PaOOTHI 2 1 1
[Noaxmouenue 3D npunrepa. Ilepsas nactpoiika 3D 2 1 1
MpUHTEpA.

[TpakTraeckas padora. [IporpammHuoe obecnieuenue st 3D 2 1 1
TIeYATH.

Bune! miacTukos 1 1

[TonroroBka monenu kK paboTe (pacnogokeHue u T.]1.) 2 1 1
Tunel nognepsxek u 3anosHenus. [lonnepxxuBatoniue 2 1 1
CTPYKTYPBI

BoinosiHeHuE NpoeKToB 12 1 11
[Tpaktuueckas padota. [IpoOHast meyaTh. 3ayer. 1 1
7. Co3ianne aBTOPCKUX MOJIeJIel M MX mevaTh 10 10
[Ipaktruueckas padota. Cozmanne aBTOPCKUX MOJIETIEH U X 8 8
nevarth

[TpakTnueckas pabora. Ilpe3eHTanns aBTOpCKUX MoJesen 2 2
8. 3D ckaHupoBaHHe 15 6 9
[TpaBuna TexHuku O0ezonacHoctu npu padore ¢ 3D ckanepom | 1 1

YcrpoiictBo 3D ckanepa 2 1 1
OCHOBHBIE XapaKTEpUCTUKH CKaHepa 2 1 1
Hactpoiika ckanepa, npremMbl pabOTbI 2 1 1
ITonaroroBka Monenn 2 1 1
BrInonHeHue npoeKkToB 6 1 5
9. Padora ¢ 3D pyuxoii 13 6 7
[IpaBuna texuuku 6ezonacHoctu npu padore ¢ 3D pyukoit 1 1

BrInosHeHne miockux pucyHKOB 2 1 1
Co3zllaHue MIOCKUX JIEMEHTOB JIJIsl TocyeNyromel cOopKu 2 1 1
Co6opxka 3D moneneit U3 MIOCKUX 3JEMEHTOB 2 1 1
O6beMHOE pucoBaHUE MOJeIeH 2 1 1
BrinoaHeHNE TPOEKTOB 4 1 3
10. KoMIuIeKCHbBIH MPAKTHKYM 1 1
Urorosas arrecranus 1 1
UTOro 136 54 82




COAEPKXAHUE YYEBHO-TEMATHYECKOI'O IIVTAHA

Komnbrorepnas rpaguka

WHCcTpyKTaX 10 TEXHUKE O€30MIaCHOCTH MTpH padoTe Ha KOMIBIOTEpE. Y CTPOHCTBO M MPUHLIUI PaObOThHI
MePCOHATBLHOTrO KoMIibtoTepa. UTo Takoe koMmpioTepHas rpaduka. Haznauenue rpapudeckoro
penakropa. 3HakoMcTBO ¢ porpammoirt «KOMITAC -3D» (uHCcTansuus, n3ydenue uarepderica,
OCHOBHBIE ITPUEMBI PAOOTBHI).

N3yuyenne u padora ¢ yepTeKamMu.

0630p 3D rpaduku, 0630p pazHOrO MPOrpaMMHOTO obecreueHrs. 3HAKOMCTBO ¢ Tiporpammoit «3D
MAX». PenaktupoBaHue Mozeneil.

IIpakmuueckue pabomut.

1. Co3pnaHue mpoCThIX FTEOMETPUUYECKUX QUTYD.

2. TpexmepHOE MOJEIMPOBAHUE MOJIEIHN TI0 N300PaKESHHUIO.

Ananumuueckas 0esmenbHOCb:

- AHaJIMBUPOBATH I/1306pa)KeHI/I$I AJI1 KOMIIBIOTEPHOTO MOACIIMPOBAHUA,

- aHAJTU3UPOBATh U COTIOCTABIIATH PA3IMIHOE MPOrPAMMHOE 00eCIICUeHHE.

Ipaxmuyeckas oesmenbHOCMb.

- OCYILIECTBJIATH B3aUMOJICHCTBHE PA3HOTO MPOTPAMMHOTO OOECIICUCHHS;

- OTIPEAETATh BOBMOYKHOCTH MOJICITHPOBAHHUS B TOM MJIM HHOM IIPOTPAaMMHOM OOECTICUCHHH;

- MPOBOJUTH MOMCK BO3MOYKHOCTEHN B MPOTrpaMMHOM 00€CIIEUEHHUH.

Onepanumn MoIeTMPOBAHMS.

CriocoObI co3aHusI MOJIETICH ¢ IPUMEHEHUEM OTepaIlii MOICITUPOBaHus, opMooOpa3oBaHHSL. .
CrniocoObl perakTupoBaHus Mojieneid. [[ppuMeHeHune crieranbHbIX OTIepanii sl CO3aHus SJICMEHTOB
KOHCTpyKIui. [I[pumenenne 6uOIMOTEK.

Ipakxmuueckue pabomoi:

1. Manunynsuuu ¢ 00beKTaMu.

2. ybnupoBaHue, pa3MHOKEHHE 00BEKTA.
Ananumuyeckas 0esmenrbHoOCmb.

- MPUBOJIUTH IPUMEPHI CUTYaAIIU, B KOTOPBIX TPEOyeTCs UCIIOIh30BAHKE MPOTrPAMMHOTO OOeCTIeUeHUs
g 3D monenupoBaHus.

IIpakmuueckas OesimenbHOCMb:
- CO3/1aBaTh C UCHOJIb30BAHNEM KOHCTPYKTOPOB (11abioHoB) 3D monenu;

- HPOSBJIATH I/I36I/IpaTCJIBHOCTB B pa60Te C 6H6HHOTeKaMI/I, HCXO0Jd U3 MOPAJIbHO-3TUYCCKUX
COO6pEl)KCHHfI, MO3UTHUBHBIX COLIUAIIBHBIX YCTAHOBOK U UHTCPCCOB MHANBUAYAJIbHOTO PA3BUTHA.

Co3nanue yeprexei



0630p 3D rpaduku, 0630p MPOrpaMMHOTO 0OECTICUSHHUS ISl CO3/IaHUs YepTekKa. SHAKOMCTBO C
nporpammoii «CorelDRAW), 0cHOBBI BEKTOPHO#! Tpaduku, KOHBEPTHPOBaHUE (POPMATOB,
npaktuueckoe 3anstue. Co3nanue yeprexka B mporpaMMHOM obecrieuenuu 1o 3D moaenupoBaHuio,
KOHBEPTUPOBaHHE I'padrUeCKUX N300paKeH B BEKTOPHYIO TPa(UKYy.

Ipaxmuuecxue pabomoi:

1.PucoBaHHbIC KPUBBIE, MHOTOYTOJIbHUKH.

2.Co3nanue rpadpuyecKkuM NpUMHUTHBOB.

3.Co3aaHue npoCThIX UyepTexel Ha Oymare.

4. co3maHue ICKTPOHHOTO YepTexKa.

Ananumuveckasn oessmenbHOCmb.

- BBISIBJISITH OOIIME YEPTHI M OTIMYHSI CTIOCOOOB CO3/IaHUSI YEePTExKa;
- AaHAJTU3UPOBATH MOJICIh JIJIS CO3/IaHUS YePTEKa;

Ipakmuueckas desimenbHOCMb.

- OCYIIECTBJIATD ANEKTPOHHBINA YEPTEXK MO0 CPEACTBOM MPOrpaMMHOro obecrneueHus s 3D
MOJIEITUPOBAHHS;

- cO3/1aBaTh OJIaHK YepTeka W YepPTeK B OyMakHOM BapHaHTE.

IIpoexkTHpOBaHMeE AeTaICH

I/I3yquI/Ie 1abJIOHOB AJI1 CO3aaHus Y€PTEkKa B 3 IMPOCKIHAX, CO3JAaHUE Pa3pPE30B, BLICTABIICHUC
PasMEPOB, MPaBUIILHOC HAITMCAHUEC TCKCTA HA YEPTCIKE.

Ipaxmuueckue pabomoi:

1. TloctpoeHue conpspKeHUM B UepTekax JeTalei.
2. IlpoexTupoBaHuE JETAIH.
3. IlpoexTupoBaHue 3y04UaThIX MEpead, BajloB, Pa3HBIX BUIOB COCAUHEHUH.

Ananumuyeckasn oesmenbHoOCmb.

- IPUBOJUTH PUMEPBI CUTYAIH, I7ie TpeOyeTcs uepTex B 2-X MPOEKLHUsX, I'7ie B 3-X, a r71ie Tpedyercs
paspes;

- aHAJIM3UPOBATH M COTIOCTABIIATH PA3INYHYIO (DYHKIIMOHAIBHOCTD PA3HOTO MPOTPaMMHOTO
obecrieueHus.

HpaKmuUeCKaﬂ 0esimelbHOCMb !
- CO31aBaThb Pa3HbIC IPOCKIUUA. IJIA rpaq)nqecxnx MO,Z[GJ'ICI\/’I;

- pUCOBATb KPHUBBIC, YMCTb CTPOUTH MHOT'OYTI'OJIbHHUKH.



3D nmeuars.

UYro Takoe 3D npuntep. U3yuenue pasHoBuaHoctel 3D npruHTEPOB, pa3InyHOrO IPOrpaMMHOTO
obecnieuenus. [Tonbop ciaiicepa st 3D mpuHTEpa, BO3MOXKHOCTb IIOCTPOSHUS MOAJEPIKEK, IPABUIIBHOE
pacIoyo>keHue Moeu Ha croiie. [ledats Mozenell Ha TeIoM U X0JI0JHOM CTOJIE, B YEM Pa3HULA.
Cpencra [uis JTydiield aAre3uu MmIacTUKA CO CTOJIOM.

IIpakmuueckue pabomul:

3D npuHTEp, U3 YETO COCTOUT, MPUHIIHITEI pabOTHI, PACTIOIOKEHUE OCEH.

Hacrpoiika 3Dnpunrepa, kanuOpoBKa CToJIa, 3arpy3Ka IIacTHKA.

3.M3ydenue nporpaMMHOro o0ecriedyeHus i rnevyaru (ciancepsl).

Buns! mnactuka, cocras. Temneparypsl maBiaeHusl. XUMAYECKHM COCTaB.

[Toxaroroska 3D Monenu k nmevatu, pazdueHne Ha CJIOHU, TUIOTHOCTH 3aIlOJTHEHHSI, TIeUaTh C

arwbdE

HOJJIEP’)KKAMH, € TTIOTOM, C KPaeM.
6. IIpoOnas medats.

Ananumuueckas 0esamenbHOCMb:
- IPUBOAUTH IPUMEPHI (POPMaNbHBIX U HEPOPMAJIbHBIX UCTIOTHUTEINEH;
- IPUIYMBIBaTh 33J1a4M MO yIpaBieHnIo npuHTepoB ¢ [1K;
- BBIICJISITH IPUMEPBI CUTYALMH, I'ie TpeOyeTcs TeIIbIN CTO;
- OIPEAETATh BOBMOKHOCTD IeYaTh 0e3 MoAJEePIKEK;
- aHAJIIM3UPOBATh MOJEIb, Ul AaJbHENUIIEH eyaTH U BbIOOp MIIaCTUKA;
- onpeAenATh HerucnpaBHocTH 3D npuHTepa;
- OCYILECTBJIATh NleyaTh Ha 3D nmpunTepe;
- CPaBHUBATh Pa3JIMYHBIC CIIAKCEPBI MIOCIIE IIEYaTH.
IIpakmuueckas oeamenbHOCMb!
- KoHBepTUpOBaTh MoJienb B STL-daiin, u B mansueiimem B GCODE;
- YMETh 3arpyxarb IJIACTUK, U OCYLLECTBIIATh KAJIMOPOBKY CTOJA;
- IpaBWJIBHO pacnojarath 3D mMozenu Ha croue;
- OCYILECTBIJIATH NeyaTh Ha 3D mpuHTepe.
Co3naHue aBTOPCKUX MoOjeJield M UX NeYaTh.
CamocrosTenbHas paboTa HaJl CO3JJaHUEM aBTOPCKUX MOJIENEH, MPOEKTOB C YepTeKaMH U NeUaThio.
IIpe3eHTanus aBTOPCKUX MOJENIEH.
3D ckanupoBaHmue.

YerpoiictBo 3DckaHepa, OCHOBHbBIE XapaKTepPUCTHKH, HACTPOWKa, pueMbl paboTsl. Obmias nHpopmanus o
MOJITOTOBKE MoJienH K pabore. [loarotoBka Moienu 1uist pa3HbeIx TexHonoruii 3D nmevaru.



IIpakmuueckas paboma:.

1. Hacrpoiika 3D ckanepa
2. H3ydenue nmporpaMMHOr0 oOecriedeHus A1si CKAHUPOBAHHUSL.
3. BhImonHEHHE TPOCKTOB.

AHanumuyeckasn 0esimenbHOCMb.

- OIIPENIeISITh BO3MOXXHOCTh CKAHUPOBAHHSI,

- aHATTM3UPOBATH MOJICIh, ISl TATBHEHUINIEr0 CKAHUPOBAHUS;
- onpenensaTh HeucnpaBHocT 3D ckaHepa;

- OCYILIECTBJIATH CKaHupoBanue Ha 3D ckanepe.
Ipakmuyeckas oesamenbHOCMb:

- BBIIIOJTHCHHUEC ITPOCKTOB.

Padora c 3D pyuxoii

Wuctpykuus o padote ¢ 3D pyukoil. OcHOBHBIE IPUEMBI U CITOCOOBI.
Co3nanne MIOCKHUX AJIEMEHTOB ISl TIOCIICYIOIIEH COOPKH.

Coopxka 3D monenelt U3 MIOCKUX DJIEMEHTOB.

OObeMHOE PUCOBAHHUE MOJICIICH

BrinosiHeHUE NPOEKTOB.
KoMIulekCHBIN NPAKTUKYM

Pemenne TecToB 1 HanmMcaHue IIporpamMmm.

Hrorosas arrecramus.



YCJIOBUSA PEAJIM3AIIUUA ITPOT'PAMMBbI
MarepuajibHO-TEXHHYECKOe o0ecreyeHune

Jlnst ycremHoOM peanu3anuy IPOTPaMMbl MUMEKOTCS: IOMEIICHUS, YAOBJIETBOPSIOLIUE
TpeOOBaHUSAM K 00pa30BATEIHLHOMY MPOIIECCY B YUPEKACHHUSIX JTOTOJIHUTEIBHOTO 00pa3oBaHus,
KomnbioTepsl, 3D mnpuHTepsl, WHTEpHET, WHTEpakTHBHas JOCKa, mIpoekTop, 3D ckanep,
KoMIuIeKTytone st 3D mpuHTEpOB, pacxoaHbIe MarepHaibl (IJIACTUK pPa3HBIX BHJOB U
pa3Horo IBeTa, ABYXCTOPOHHUH CKOTY, Kiel ais 3D nevarn).

Kaaposoe o0ecneyenue
JloTIOTHUTENBHYIO 00pa30BaTeNbHYIO IporpamMmy pean3yroT MeIaroru
JIOTIOJTHUTEIBHOTO 00pa30BaHUs C KIACCUYECKUM 00pa30BaHUEM, YIUTEIb HHPOPMATUKH.

Nudopmannonnoe odbecneyeHue

http://today.ru — samuknoneaus 3D neyatu

http://3drazer.com - TTopran CG. Bosblime apxuBbl Mojenei u TeKeTyp s 3ds max
http://3domen.com - Caiit o 3D-rpaduke Ceprest u Mapunbsl BongapeHKo/BUpTyaabHast MIKOJIa
o 3ds max/0OecriaTHbie BHICOYPOKH

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

http://3DTutorials.ru - TTopran nocsimenHsIi uzydenuto 3D Studio Max
http://3dmir.ru - Best kommbroTepHas rpaduka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - T"anepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoku B mporpammax Autodesk 123D design, 3D MAX
www.youtube.com - ypoku B mporpammax Autodesk 123D design, 3D MAX
http://online-torrent.ru/Table/3D-modelirovanie

http://www.blender.org — odunmaibHbIH agpec MPorpaMmbl OJICHIED
http://autodeskrobotics.ru/123d

http://www.123dapp.com

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

Metoanyeckas OCHOBA /ISl pa3padOTKU MPOTPAMMBIL:

laiicuna C.B., Kusszesa W.B. Meroauueckue peKkoMEeHIAUUU Uil I€Aaroros
JOTIOJTHUTEIBHOTO 00pa3oBaHMs 1O M3y4YeHUI0 poboToTrexHukd, 3D MopenupoBaHus,
NPOTOTUIMPOBAHUS (Ha OCHOBE OIbITa OOPa30BaTENBHBIX YUPEKACHUN JOMOJHUTEIHHOTO
oOpasoBanus Cankr-IlerepOypra)

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

bonsmakos B.I1., boukoB A.JI., JIsuek FO.T. TBepaoTenbHOe MOIEIMPOBAHUE ACTANICH B
CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.s. 304 ctp.

Bbonbimakos B.I1. Co3znanue TpexMepHbIX MOAEIEH U KOHCTPYKTOPCKON JTOKYMEHTAIMHU B
cucteme KOMITAC-3D, 2010 r.B., 496 ctp.
http://today.ru — surmknonenus 3D neyaru

http://3drazer.com - TTopran CG. Bosbire apxuBbl Mojieei 1 TeKCTyp st 3ds max
http://3domen.com - Caiit no 3D-rpaduke Ceprest u Mapunsl BonnapeHKo/BUpTyaibHas KO
o 3ds max/0OecruiaTHbie BUICOYPOKU

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

http://3DTutorials.ru - TTopran nocesimenHsIi n3ydenuto 3D Studio Max
http://3dmir.ru - Best kommerorepras rpaduka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - T"anepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoku B mporpammax Autodesk 123D design, 3D MAX
www.youtube.com - ypoku B porpammax Autodesk 123D design, 3D MAX
http://online-torrent.ru/Table/3D-modelirovanie

http://www.blender.org — odunmaibHbIH agpec MPorpaMmbl OJICHIED
http://autodeskrobotics.ru/123d

http://www.123dapp.com

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

MeTonnyeckue peKoMeHIaAMHU
10 BHINOJHEHUIO CAMOCTOATEIbHBIX (IPAKTHYECKUX) PadoT

Y4eOHO-METOIUYECKOE TTOCO0OUE IS
oOyuatonuxcs pparMent

[MosicHuTenbHas 3amucKa

Meromuueckue PEKOMEHJAIMU TI0 BBIMOJHEHUIO CaMOCTOSTEIBHON (IIPAKTUYECKOM)
paboThl 0OYYAIOMINXCS TIPH M3YYCHUU JIOTIOJHUTEIFHON 00Iepa3BUBaroniell mporpaMMel ««3D
MOJICTTUPOBAHHE»

Ienp MeTOIMUECKUX PEKOMEHIALM: OKa3aHHe MOMOIM OOy4YarolUMCSl B BBITOJTHEHUHU
CaMOCTOSTEJIbHON (TIPaKTUYECKO#) paboThI.

Hacrosimue wmeronmyeckue peKOMEHJAMU COAEp)KaT paboThl, KOTOPHIE IO3BOJSAT
o0yJaromuMCsi CaMOCTOSITEIbHO OBJIQAETh (PYHIAMEHTAJIbHBIMH 3HAHUSAMH YMEHMSIMU MU
HaBBIKAMU JIESITEIBHOCTH, ONBITOM TBOPYECKON M NMPOEKTHOW JESATEIbHOCTH, U HAIlPaBJICHbI Ha
(dbopMupoBaHUE CIEAYIOIUX KOMIETEHIINI:

OpraHu3oBbIBaTh COOCTBEHHYIO JAEATEIBHOCTb, BHIOMPATh THUIOBBIE METOJBI M CIIOCOOBI
BBITIOJTHEHUS Y4€OHBIX 3a/1a4, OLIEHUBATh UX A3PPEKTUBHOCTH U KaYECTBO.

[IpuHuMaTh pelleHus B CTaHJAPTHBIX M HECTAHAAPTHBIX CUTYallMsIX M HECTH 3a HHUX
OTBETCTBEHHOCTb.
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OcCyIecTBIATh TOUCK U MCIIOJIB30BaHUE HHPOPMAIH, HEOOX0IUMON 1715 3(p(heKTHBHOTO BBITIOTHEHHS
y4eOHBIX 33/1a4 JTMYHOCTHOTO Pa3BUTHAL
Hcnonp3oBath  MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHMM B  Y4eOHOH
JESITEIbHOCTH.
Co3naBath U ynpaBisaTh Ha MEPCOHATBLHOM KOMITBIOTEPE B MPOrPAMMHOM OOECIICUeHUHN
st 3D monenupoBanus u 3D neuatn
Co3naBatp 1 00pabaTeIBaTh MU(PPOBHIE N300paKeHNS 1 00BEMHBIE OOBEKTHI.
ObecnieunBaTh MEpHI 10 TEXHHUKE Oe3omacHocTH rpu 3D mevaru.
B pe3ynbraTe BBINOJIHEHHS CaMOCTOATEIbHBIX (IIPaKTUYECKOW) paboT ydaiuecs
JOJIKHBI PAaCUIUPUTH CBOM 3HAHUS 110 OCHOBHBIM pa3JieiaM IpOrpamMMmbl.
OnucaHue KaxxJI0W CaMOCTOSITENIbHOM (IIPaKTHUECKOM) pabOThl COAEPXKHUT TEMY, LIEIU
paboThl, 3a7aHMs, TOPSAOK BBINOJIHEHUS paboOThl, (OPMBI KOHTPOJs, TpeOOBaHUS K
BBITIOJTHEHUIO U OOpMIICHUIO 3adaHuil. [ momydeHus MOTOJIHUTETBHOM, Oosiee moapoOHO
nH(pOpMaLIUY 110 U3y4aeMbIM BOIpOCaM, IPUBEJEHO y4eOHO-METOANYECKOE U NH(POPMAITMOHHOE
o0ecrieueHue.

Metoanyeckue peKOMeHAAlMH 110 BbINOJHEHHUIO Pa3JIHYHbIX BUAOB CAMOCTOAITEIbHOM
(mpakTHYecKoii) padoThI

MeToandeckue peKOMEHIAIMHI TI0 COCTaBIECHUIO KOHCTICKTA
1. BuaumartenbHO MpOYUTaTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIUTEpaType HEMOHSATHBIE CI0BA.
[Ipu 3anmcu He 3a0yIbTe BRIHECTH CIPABOYHbIE JAHHBIE HA MOJISI KOHCIIEKTA;
Brimenute rmaBHOE, COCTaBBTE ILIAH,
Kpatko copmynupyiite 0CHOBHbBIE TIOJIOKEHUS TEKCTA, OTMETHTE apr'yMEHTAIUIO aBTOPa;
4. 3akOHCIEKTHUPYHTE MaTepHall, YeTKO CIeAys MyHKTaM IiaHa. [Ipu KOHCTIEKTHPOBaHUH

CTapailTech BBIPA3UTh MBICIb CBOMMU CIOBaMH. 3allUCU CIEAYET BECTU YETKO, SICHO.
5. I'pamoTHO 3anuckiBaiiTe mUTaThl. LIUTHPYS, YIUTHIBAHTE JAKOHUYHOCTD, 3HAYUMOCTh

MBICJIH.
B TekcTe KOHCHEKTa »KenaTelbHO MPUBOAUTH HE TOJBKO TE3UCHBIE IOJIOKEHUS, HO U HUX
nokazatenberBa. [Ipu odopmieHNN KOHCIEKTa HEOOXOAUMO CTPEMHTHCS K €MKOCTH Ka)JI0TO
npeioKeHus. MpICIu aBTOpa KHHUTHU ClEQyeT u3jarath KpaTrko, 3a00TACh O CTHIIE H
BBIPA3UTENIbHOCTH HATMCAHHOTO. YKCIIO JOMOJIHUTENIBHBIX JIEMEHTOB KOHCIEKTA JIOJKHO OBITh
JIOTUYECKM  OOOCHOBAHHBIM,  3allUCH  JIOJDKHBI ~ pPAcCOpeneNaTbcs B OMNpPENEICHHOMN
MIOCJIEI0BATEILHOCTH, OTBEYAOIIEH JIOTUYECKOW CTPYKType mpou3BelaeHus. Jlisi yTouHeHHs U
JOTIOTHEHUSI HEOOXO0IUMO OCTABJISITh MOJISL.

wmn

MeToauuecKkue peKOMeH/IAIHU 10 COCTABJIEHUIO MPe3eHTalMii
[TpeseHTtanust (0T aHIIMHCKOrO CIIOBA - IMPEJCTaBICHHE) — 3TO HA0OP LBETHBIX KAPTHHOK-
CIIAliIOB HA OMNpPEIENCHHYI0 TeMY, KOTOpPBHI XpaHuUTCs B (aiiye crenuaibHoro Qopmara c
pactmpenuem PPT. TepmuH «mnpe3eHTanus» (MHOT/IA TOBOPAT «CNAlA-(HIbBM») CBS3BIBAIOT,
npexJae BCEro, ¢ WHPOPMAIMOHHBIMH W PEKIAMHBIMH (QYHKIHMSMH KapTUHOK, KOTOpBIC
paccUMTaHbl Ha OTIPEJICNICHHYIO KaTETOPHIO 3pUTEINeH (I0Ib30BaTeei).
[Ipu co3anum mpe3eHTalMy cleayeT NPUAepPKUBAThC:

1. OcHOBHBIX peKOMEHIALUH 10 TU3aiiHy IPE3eHTALIH;

2. IlpaBun mpudrosoro oopmieHus;

3. OcCHOBHBIH NPaBMJI KOMIIBIOTEPHOTO HAOOPA TEKCTA.
IIpaBuna opopmiieHUs IPE3EeHTALNH:
IIpaBuno Ne 1: OOparuTe BHMMaHHE Ha KauyecTBO KapTUHOK. KapTWHKM JOJDKHBI OBITH
KpYIHBIMHU, 4eTKMMHU. He mbITalitech pacTAruBarh MeJKHE KapTUHKU 4Yepe3 BECh CIalI: 3To
MIPUBEJIET K €€ MUKCeNU3alluu U 3HAYUTEeIbHOMY YXY/IIIeHUI0 KauecTBa. Ha ogHOM cnaiine — He
Oosiee Tpex KapTHHOK, 4TOOBI HE pacceMBaTh BHUMaHUE U HE Meperpyxarh 3peHue. Kapruaka
JI0JKHA HECTH CMBICTIOBYIO HAarpy3Ky, a He IPOCTO 3aHMMaTh MECTO Ha ciaife.
[IpaBuno Ne 2. He meperpyxaiite mpe3eHTalli0 TEKCTOM. MaKCUMalIbHO CKaTble TE3HCHI, HE



OoJsiee Tpex Ha OJHOM ciaiifge. TekcT He JODKEH MOBTOPAThH TO, YTO TOBOPST, BO3MOXKHO, JIUIIb
KpaTKoe U3JI0)KEHUE CYTH CKa3aHHOTO.

[MpaBuno Ne 3. Odopmienue tekcra. TekcT MOKEH OBITh YETKUM, JIOCTATOYHO KPYITHBIM, HE
CIIUBATHCS ¢ (DOHOM.

[IpaBuno Ne 4. Hacrtpoiika anumanuu. [lopoii coctaBuTenp npe3eHTaluu, Kak OyAToO Urpas B
MHTEPECHYIO UTPY, TIEPETPYKACT MPE3CHTANI0 aHUMAIIMOHHBIMH 3P deKkTaMu. DT0 OTBICKAET U
ObIBaeT OYEeHb TsDKENO Juisi ria3. Mcmonb3yiite MuHUMYM 3((}eKToB, OEpUTE TOIBKO Camble
npoctele. OcoOeHHO YTOMIISIIOT Takue A3(¢eKThl Kak BBUIET, BpallleHHWE, COOUpaHue Wu3
AIIEMEHTOB, YBEIIMYCHUE, H3MEHEHUE MIpHU(Ta MK [IBETA.

[TpaBmwno Ne 5. Cmena cnaiiioB. 31ech Toke oOpamjaeM BHUMaHHE, KaK CMCHSIFOTCS CIIAiIbI.
JIydmie He WCHONB30BaTh 37ech APQEKThl aHuManuu coBceM. Korma cimaidapl CMEHSOTCS,
Haexkasg JAPYr Ha Apyra WIH COOHMpasiCh M3 OTICNBHBIX MOJOC, HAYMHAET TPOCTO pSOUTH B
rna3ax. beperure cBoe 3peHUE U 3pEHUS BallIUX CIYIIATEIICH.
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OBOPYJIOBAHUE

3D — mpuHTED.

3D — npuHTEp IBYXIKCTPYIACPHBIIL.

3D — ckaHep pydHOA.

3D — pyuka.

Jlocka MarHUTHO-MapKepHasi IOBOPOTHASI.
I'paduaeckuit manmer.

HoytOyxk.
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