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Komnieke 0CHOBHBIX XapaKTEePHCTHK IPOrpaMMel
IlosicHHTeNbLHAN 3aNHCKA

IIpoToTHIIMpOBaHHE — OJTO HANpaBlCHHE, B KOTOPOM COCPEIOTOYEHBI
HOBEHIIHE CIIOCoOBI 00paboTKM MarepualioB M co3nanus o0bekToB. B o6iactu
CO3/IaHUs IPOTOTHUIIOB HE OOOHTHUCH Oe3 OBICTPHIX M KaYECTBEHHBIX METONHK IO
peanu3aluy HHXEHEPHOH MBICIH. B 1oBceIHEBHOM JKM3HU BO BCEX OTPAcisX Ham
TIOMOTaXOT 3JIEKTPOHHBIE TIOMOIIHUKH, TAKXKe U MPU MPOSKTHPOBAHHU 4ero-iuso,
MaliuHa Oeper Ha cebs OrpOMHBIE, MOHOTOHHBIE BBIYMCIEHMS, pa3TpysKas
paspaboTurka, MO3BOJAA €My CKOHLEHTPUPOBATbCS Ha IIOCTABICHHON 3ajade,
3HaTh U yMETh NPHMEHATh UX — 3aJI0T yCliexa.

HononuurensHas of11epa3BUBaroIIas porpamMma «JIaboparopus
IPOTOTUIIUPOBAHUA» HMECT TEXHHYECKYI0 HANpaBJIeHHOCTb, HAlpaBleHa Ha
(hopMHpOBaHHE MHXXEHEPHOTO MBIIUICHHS M Hay4HOH KApTHHBI MHpA, pasBUTHE
KOHCTPYKTOPCKHX H HCCJICIOBATE/IbCKUX CIIOCOOHOCTEH 00ydarommxes.

AKTyaJbHOCTL NporpaMmbl. TeHIEHUMH Pa3sBUTHS COBPEMEHHOTO MHUpa
3a[]aF0T HOBBIC CTAHAAPTHI B 00J1ACTH HM3YYEHHS METOLOB MPOU3BOICTB TOBAPOB.
Ha ceroansiunmii 1eHs TEXHOIOIMU POTOTUIIMPOBAHHS ABJISEOTCS OOS3aTEBHBIM
3TaloM B Impouecce pa3paboTK¥ W TMOJANOTOBKHM IPOW3BOACTBA IIPAKTUYECKH
MOOOro HOBOTO H3JENHA B OTPAacAX MAIIMHOCTPOEHMs. BiajeHue NaHHBIMA
HaBBIKAMH TIO3BOJIAET HE TOJIBKO OLIEHMTh BHEIIHMI BHI pa3pabaThiBaeMOro
H3[eNIUsA, HO W IIPOBEPUTH IJIEMEHTBI KOHCTPYKLHM, €€ COOGMpPaeMocTb U T.II.
OcBoeHue TeXHOJIOrHi MPOTOTHIHMPOBaHUA U 3D-TeXHOIOrHid OCIOCcOOCTBYET
NEPBUYHON IMOArOTOBKH OOYYaIOLIMXCsi K HOBBIM TEHICHIIMAM B TEXHHUECKHUX
OTpacisXx.

Takum  obpasom, jaHHas nporpaMma HanpaBleHa Ha  OCBOGHME
00y4aroLMMHCS HABBIKOB POTOTHNHPOBAaHHKs U 3D-TexHomoruit. B ¢Bow odepe/b
3TO IOCIOCOOCTBYET BOCIHTAHMIO KOHKYPEHTOCIOCOGHOM JIMMHOCTH, JIErKO
alaNTUPYIOLICHCS B peausaX COBPEMEHHOIO MUpa.

HoBuzna nporpaMmbl, oTaMudTeNbHble 0cOGeHHOCTH. HOBH3HA
IPOTPaMMBI  3aKIIIOYAETCss B HOBOM (opmare obpazoBaHus, (GOpMUPYIOIIEM
COBPEMEHHYIO [TPAKTHKO-OPUECHTUPOBAHHYIO 00pa30oBATE/BHYIO CPENY, UTO B CBOKD
O49€peib IO3BOJIET PpasBUTh Yy OOyYalOMIMXCSl IPAaBHIBHOE BOCHPHUSTHE
npopeccur. MsMeHeHHe moaxona K OBYYEHHIO 3aK/IIOYAETCS BO BKITIOUSHUH B
00pa3oBaTeNBHBIM  pOLlECC  MCCIIEOBATENBCKON 1 n300peraTenbCcKoi
ACATCIPHOCTH, OpraHM3allid KOJVICKTHBHBIX IPOEKTHBIX paboT, BHeApEeHHs
METO/OB KE€HCOBOIO ¥ IIPOEKTHOIO 00yYeHHsl.

Kpome TOro, HOBH3Ha MpPOrpaMMBI 3aKJIOYAETCSI HE TONLKO B BeIOOpE
TEXHOJIOTHH OOYYeHHs, HO M B IPEIMETHON TPaeKTOPHH IPOrPaMMBL. Obyuenue
NpOTOTHNHpPOBaHUIO W 3D TexHONOrMAM — camo IO ceGe HOBOEe BesHHE B
00pa3oBaTenbHOM IPOCTPAHCTRE.

Conepxanue obuiepasuBaroLeif MPOrpaMMsl COOTBETCTBYET 0Oa3zoBomMy
YPOBHIO caoxHOCTH. [Ipeamonaraer ocBoeHme crieuManM3MpOBaHHBIX 3HAHMI,
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H3y4YCHHE OCHOB TEOPHH, (POPMHUPOBAHKE YMEHHS IPUMEHATD MOJIYYEHHbBIE 3HAHMUS
¥ KOMOMHHPOBATh HX.

Anpecar o0epasBHBaloLIeH NPOrpaMmbli.

JlononHutensHas  oOlepa3BUBaIOIIas nporpamma  «JlaGopaTopus
NPOTOTUIIMPOBAHHUA» IpeJHAa3Ha4YeHa [uIi JeTed B Bospacte 11-17 e,
NPOABIAIOIMX HHTepeC K 3D-TeXHONOruAM M M300peTaTeNbeTBY, HE MMEOIIMX
MEIMIMHCKUX TMPOTHBOINIOKa3aHui. [IpenBapurtensHas rnoaroToBka ydauuxcsi He
Tpedyercst. CneuuaneHeIX TpeOOBaHMH K HA4YalbHOMY YPOBHIO NOATOTOBKH
ofy4aroImuxcs py IpreMe B TBOpYECKHE 1ab0paTopu HeT.

O6bem o0LIepa3BHBalOWIEH NPOrpaMMbI.

Obiiee xonuyecTBO y4eGHBIX 4YacoB, 3alUIAHUPOBAHHBIX HA BECh MEPHOI
OCBOEHHS IIpOrpamMmel — 144,

Cpoxk ocBoenus.

Cpok  ocBoeHue  ofliepa3BUBAIOLIEH  [POrPAMMEI  ONpeAeseTcs
cozepxaHueM MPOrpaMMbl U COCTaBIIsAeT 1 roz,

Pexxum 3ansaTHii:

JATENBbHOCTh OHOTO 3aHATHSI — 2 aKaleMU4YecKuX yaca. [lepuoauuHOCTb
3aHATHA — 2 pa3 B Henemo. Hamomusemocts rpynmsl - 10 uenopex. ITporpammy
IIJIAHUPYETCs PeaIM30BhIBATE B PAMKAX Cemeso20 83aumoieticmeus.

®opmbl 00yHEHHSI U BH/IbI 3aAHATHI

[Iporpamma npesnonaraet o4Hyto hopmy o6yueHws.

[Iporpamma npenmnonaraer oGyuenue nereit 11-17 ner.

B paboTe ¢ KaXapIM BO3PACTHBIM NEPHOIOM €CTh CBOM CIENM(bUYEcKHe
METOABl 00ydYeHHs, HO B oOpasoparembHON mporpamme «JlaGopaTopus
NPOTOTHITMPOBAHUA»  CKBO3HBIMU  SIBJIAIOTCS — KeHCc-METOA W MpOeKTHas
ACATEIBHOCTD, KOTOPbIE B GOJIbIIeH MM MEHBINEH CTENEeHH NMPUMEHSIOTCS B TOM
HJIA HHOM BO3PacTHOM IEPHO/IE.

B mozmpocTkoBoM Bo3pacTe OCHOBHYIO OB B MCHXMYECKOM pa3BHTHH
UIpacT yCTAHaBIUBAIOWIAs’ACA CHCTEMA COLHMAJNBHBIX B3aHMOOTHOLIGHHH C
OKpYXaromHWMH. OCHOBHblE HOBOOOPA3OBaHMs: CTPEMJIEHHE K B3POCIOCTH,
CaMOCTOATEJIbHOCTh,  aKTHBHOE€  pa3sBUTHE  caMOCO3HaHHudA. YTo  KacaeTcs
HHTCJUICKTYaJIbHOTO Pa3sBUTHsA, TO B IIOJPOCTKOBOM M paHHEM FOHOLIECKOM
BO3pacTe 3aBepLIaeTCss (OPMUPOBAHHE KOIHUTHUBHBIX MPOIECCOB. MBICIh
OKOHYATEJIbHO COEJMHACTCS CO CJIOBOM, M 0OpasyeTci BHYTPEHHSS peub, Kak
OCHOBHO€ CPEICTBO MBILUICHHUS ¥ OPraHM3allid I103HABATEJILHBIX IIPOLIECCOB.
VHTeNIeKT CTAaHOBUTCS peYeBBIM, a peyb UHTEJUICKTYaJIU3UpOBaHHO. Bo3HKKaeT
MOJITHOLEHHOE  TEOPETUYECKOE MBILULIEHHE M MJAET IIPOLECC AaKTHUBHOIO
(GOpMHUpOBaHHS HAay4YHbBIX IOHSTHH. I[IOAPOCTKOBBIH PaHHUH FOHOILUECKHIA
BO3pacT - ONArompuATHBIA TepHox s (GOPMHPOBAHMS M PAasBHTHSA
«MpaKTHYECKOrO HHTEJUIeKTa», aTpHOyTaMu KOTOPOro NPUHSATO CYMTATE: 3paBblil
CMBIC]I, CMEKalKy, MHTYHLHIO M «30JI0Thle pyku». Kelic-mMeron u mpoekTHas
ACATEIILHOCTD HAIIPABJICHBI Ha TO, YTOOBI Pa3BUTh B MMOAPOCTKE 3TH KA4eCTBa.



Kelic-MeTon — 3T0 MeTo/ akTUBHOTO NpoBJIeMHO-CUTYAllHOHHOTO aHANH3,
OCHOBaHHBIA Ha 0Oy4eHuM NyTEM peIUCHHS KOHKPETHBIX 3a1a4-CHTYalLlHii,
['maBHOe ero mnpenHasHaueHHe — pa3BUBATh CIIOCOOHOCTH HAXOOMTE peEIeHHe
npoGnemMsl ¥ y4uThCS paGoTarh ¢ MH(popMauueil, [Ipy 5TOM aKLEeHT fenaeTcs He
Ha OJIy4eHHe F'OTOBBIX 3HaHWM, a Ha UX BLIPAOOTKY, HA COTBOPYECTBO B IPYyINax
«HaCTaBHUK (1ezaror)+ pebGEHOK» 1 «peGEHOK + peGEHOKY,

[lpoekTHas  JedTeqbHOCTH — COBMECTHas  y4eGHO-II03HABATENbHAs,
TBOPYECKas MM MIpoBas AEsITeNbHOCTh 00YyYaloIuXcs, UMeIolias 00IIyI0 Lelb,
COIIaCOBaHHbIE METO/bI, CIIOCOOL! AeATENIBHOCTH, HAIIPABICHHAs HA HOCTHXKEHHE
ob1iero pesysbrara JAesTeNbHOCTH. DTO BO3MOKHOCTE MAKCHMAIBLHOTO PACKPBITHS
CBOEro TBOPYECKOro rnoreHuuana. Jlanueiii MeToq obydeHus MO3BOJSAET IPOSIBUTD
ce0st HHAMBUIYAJIbHO HIIM B IpyIe, MONpo6oBaTh CBOM CHIIBI, MPUIOKHTH CBOH
3HAaHUs, NPUHECTH MONB3Y, IOKasaTh MyOJIMYHO AOCTUIHYTBIH pPe3yJbTaT. DTO
ACATENIBHOCTh,  HAaNpaBJCHHAass Ha  pelleHHe  MHTepecHOd  1poGiieMsl,
COpMyIMPOBAHHON 3a4acTyl0 CaMHMHM OOYYalOIIMMMCS B BHIE 3a[aud, KOIZa
pesyNbTaT 3TOW JeSITeNILHOCTH - HalIeHHBIH croco6 pelueHus mpobieMsl - HOCHT
NPaKTHISCKUH XapakTep, MMeeT BaXHOE NMPHKIaMHOE 3HAYCHUE M HUHTEPECEH U
3HAUUM JJIS CaMUX OTKpEIBaTeJeH.,

Takum obpasom, 1 06pa3oBaTeNBLHOrO MpoLECcca XapaKTepHO COUYeTaHUe
HHIMBUAYalbHBIX M TPYNIOBBIX (OPMBI  AESATENLHOCTH M TBOPYECTBA,
pa3HOBO3pPacTHOE COTPYHUYECTBO, KOMaH/Has paboTa Ha pe3yJsbrar, pedIeKcus
M IOCTOSIHHBIH MOHHMTODHHI TpPaeKTOPHH 0Opa30BaTENbHON JIEATENBHOCTH
Ka)xaoro obOywuarouierocs. B cBoro o4yepenb, HCIOJB30BAHHE HAaHHBIX METOJOB
TIO3BOJISIOT IIOArOTOBHUTE peOeHKa K B3POCIOH KH3HHU.,



Iearb 1 3aaun o6mepa3BUBaIOLEH MPOrPaMMbl

Ieas mporpammbl — [puUBIeYeHHE OOyvaArOIUXCA K  [IPOLECCY
MH)KCHEPHOTO  TBOPYECTBA  [OCPEACTBOM  M3YYEHHUS  IPOTOTHIIMPOBAHMS,
COIEHCTBHE B MPODECCHOHANBEHOM CaMOOIIPEIETEHHH 00yYatoIIHXCA.

OOyuarowmue 3agaqu:

—bopMUpOBaHUE TIPEACTABIEHNS O MPOTOTUITUPOBAHUM, €r0 3HAUYEHUU B
obnacTu NpoOU3BOACTBAE;

—bopMHUpoBaHHe HaBBIKOB  (e30macHOi  paboThl B TEXHHYECKOH
nabopaTtopuu;

—cBOOOJHOE BJI3JCHHE YYAIUMHCS CIEUHATLHBIMH  [OHSTHAMH H
TEPMUHaMH;

—H3y4YeHHUE PUHIKIIA paboTs! mporpaMMsl Autodesk Inventor;

—H3YUYCHHE aJTUTHBHBIX TEXHOJIOTUH MOCPEICTBOM co3manus 3D)-moaenei,
¢GopMupoBaHKe HaBBIKOB paboTsl ¢ 3D-NpUHTEPOM;

—opMupoBaHKe HaBBIKOB paboTel ¢ 3D-ckaHepoM;

—CO3/laHUe YCIOBHH MJIsi Pa3sBUTHs HABBIKOB TEXHMYECKOTO DPHUCOBAHUSI,
MakeTHpoBaHus, 3D-MomenupOBaHNs U IPOTOTHITUPOBAHHUS;

—(pOopMHUpOBaHHE HABLIKOB MANKU.

PazsuBaromue 3agayun:

—3HaKOMCTBO C IIPOLECCOM pa3pabOTKH MMPOEKTA, ero OCHOBHBIMM 3TANlaMU;

—Pa3BUTHE AHATUTHYECKHX CIOCOOHOCTEH, TBOPUECKOTO U MHIKEHEPHO-
KOHCTPYKTOPCKOT'O MBIIILTEHHUS;

—COBEPIIECHCTBOBAHNE KOMMYHHKATHBHEIX YMEHWIH;

—Pa3BUTHE HABHIKOB ITyOJIMYHBIX BBICTYILIEHHIA,

—(hOpMHUPOBaHKS HABBLIKOB NIPOTHO3UPOBAHHA U PETPOCIIEKTHBHOTO AHAIH3,

yMeHue GOpMyJIMpOBATh BEIBOAKI U €JIaTh paboTy HaJl OLIHOKAMH,

BocnuraTtenbusblie 3anauu:

—TIOBBIIEHHE MOTHUBALMK oOO0y4arommxcs K  u300perare’IbCTBY U
MCCJIEIOBATEIbCKOM IEATEIBHOCTH;

—Ppa3BUTHE HABBIKOB KOMAHIHOM paboTs;

—COBEPIUICHCTBOBaHUE YMEHHs aJeKBAaTHO OLCHHUBATH M IIPE3EHTOBATEH
pe3ylbTaThl COBMECTHOH WIIM WHIMBUIYalbHON [ESITEBHOCTH B Ipollecce
CO3/IaHUS U NIPE3CHTAIIMU TeXHHYECKOr0 IPOEKTa;

—bopmupoBanre  cTpeMieHHs y  O6ydarolquxcs K - NOMYHEHHIO
KauyeCTBEHHOI'O pe3yJsbTaTa.



Coneprxanue o6iepasBHBaloLIeii IPOrpaMMBbl

YueOHbIH niaan

Ne | HasBanue Tembi/pasaena KoauuecTBo yacoB DopmblI
n/n KOHTPO0JIA
Beero TEOpHSA NpaKTHKA
1 | Beoanoe 3anaThe. Omnpoc
HucTpykTanx mo TexHuke 2 2
fe3onmacHOCTH H MPABHJIAM
IoBeJeHHsI B kKabuHeTe,
2 | Hurepdeiic cucremnr Autodesk
Inventor. Onepauuu 6 6
MOCTPOEHHS U
pPeJaKTHPOBAHHS
2.1 | UuTtepdeiic cucremsr Autodesk 2 2
Inventor
2.2 | PepaktupoBanue B Autodesk 4 < !
Inventor '
3 | AlIuTHBHBIE TEXHOJIOMHH 44 10 34
3.1 | 2-x MepHOe uepueHue 8 2 6
3.2 | Cozpmanue 3D monenn. ‘
IIpocreiiimue onepaiuu g ) 6 |
(BBIIABNMBaHME). |
3.3 | Co3panue 3D momenu. |
IMpocreiimue onepauuu 8 2 6
(Bpammenue, n1obT).
3.4 | Cosnanue c60pOYHEIX AeTanei 10 4 6
3.5 | Ketic «TpancnopTHOe cpeactso 10 10 3amura
Oynyiero» IpoeKTa
Texunomorust pa6ors! ¢
4 | 2JeKTPOHHBIMH 18 2 16
KOMIIOHEHTAMH
4.1 | OcHOBBI Maitku 2 2 |
4.2 | Ilatika 31eKTPOHHOM COOPKH 8 8
4.3 | Pacnaiika aMeKTpOHHO# cGopKH 8 8




S | 3D neuats 30 8 22
5.1 | Beenenue. Cdepsl mpuMeHeHUs 2 2
3D-nevatu.
5.2 | THmBI IPHHTEPOB U KOMITAHUH. 2 1 1
Texnonoruu 3D-nevaru.
5.3 | Hactpoiixa n envHHIIB] 2 1 1
H3MEPEHHUA.
5.4 | OcHOBHas MpOBEpPKa MOJIENH 4 1 3
5.5 | Mudopmauus o MozesH 1 ee 5 | i |
pasmep. [lonbie Monenu. |
|
5.6 | Monens ¢ TekcTypoit '
Monens ¢ BHELIHEH TEKCTYpPOi 4 1 3 |
5.7 | ®axTopsl, BIUAIONIHE Ha A i 3
TOYHOCTB.
5.8 | Keitc «ITeuats MOAENH MO o 10 3ammTa
BBIOOPY» npoexTa
6 | 3D-ckanupoBanue 28 6 22
6.1 | Yro Takoe 3D ckaHep M Kak OH
pabotaer? VcTopus nosBaeHus 2 2
6.2 | MeTonb! TPEXMEPHOTrO 5 , i
CKaHUPOBaHH,
6.3 | Texnonoruu Tpexmeproro 4 { 3
CKaHUPOBaHHUI.
6.4 | ITporpammHoe ofecreuenue s
4 1 3
3D ckanepa. O630p 3D-ckanepa.
6.5 | O6pabotka daitma mocie g ) 7
CKaHUPOBAHHS.
6.6 | Keitc «CxannpoBanue o6bexta §
110 BeIOOpYy u 06paGoTka daiinan 8
Wrorossrit Keiic «Co3nanue u 3amuTa
7 | ckaHMpOBaHHUE CIIOKHOM 16 16 TMIPOEKTa
MOZIEITH
UTOI'O 144 28 116




Copepixanne yyebHOro mjiana

Pazoen 1. BBoaHoe 3aHsiTHe. MHCTPYKTAaX MO TeXHHKe 0€30IACHOCTH M
NpaBHJIAM IOBEAEHHs B KaGuHeTe.

3HakoMcTBO., OOIIasd HHPOPMALHMA MO OPraHHU3allMy 3aHATHH, TpeGoBaHu,
BBOAHBIH HHCTPYKTaXX MO TEeXHHUKe O€30IIaCHOCTH W IIpaBHJIaM [OBEACHHS B
KabuHeTe, KCKYpCHs 110 1abopaTopusiM.

[Tonsatue «IIporoTunuposanuey», chepbl MPUMEHEHHs, AKTYaJlbHOCTh M
NePCIIEKTHBBI.

Pazoen 2. Hurepdeiic cucrembr Autodesk Inventor. Onepauun
NOCTPOEHHA H pPelaKTHPOBaHMSI.

Tema 2.1. «MuTepdeiic cucremsr Autodesk Inventory

IIpakmuxa: Hactpoiika pabodero croma. IlocTpoenue OTpe3KoB,
OKPY>KHOCTEH, IYyT H IJUIHIICOB.

Tema 2.2, Pepaktuposanue B Autodesk Inventor.

Ilpakmuxa: CpBur U NOBOPOT, MacuITabHpOBaHWE W CUMMETpHS,
KOIMpoBaHue U JedopManus 06bEKTOB, yAAEHHE yI4aCTKOB KPHBOH.

Pazoen 3. ANAMTHBHBIE TEXHOJIOTHH.

Tema 3.1. 2-x MepHOE YepUCHHE.

Teopus. Ilonsrue 2-x MepHOro yepueHus. [IpueMel 2-X MEPHOTO YepUYeHHs.

IIpakmuxa: OtpaboTKa HaBbIKa IOCTPOEHHUS 2-X MEPHOTO YepTexKa.

Tema 3.2. Cozpanue 3D monenu. [pocreiinye onepanny (BbIIaBIHBaHHIE).

Teopus: Cospanue 3D monenu. Bynesbl onepaunu. OCHOBHBIE IIPHEMEL.

IIpakTuka: Cosznanue 3D mozenu. Bynesr! onepanin. OtpaboTka mprHeMos.

Tema 3.3. Cozpanme 3D wmopenu. [lpocreifiime omnepanuy (BpamieHwue,
no¢T).

Teopus: Cosnanue 3D monenn. [pocreiiiue onepanun (BpaiieHue, 100T).

IIpaxmuxa: OtpaboTKa OCBOSHHBIX HABBIKOB Ha MpaKTHKE.

Tewma 3.4. Cozpanue c60poYHBIX AeTasei

Teopus.: Cosmanue 3D monenu. IIpocreitiune onepauuu (Bpaienue, 10¢t).

IIpaxmuxa: OTpaGoTKa OCBOCHHBIX HABBIKOB Ha NIPAKTHKE.

Tema 3.5. Keiic «TpaHCIIOPTHOE cpeacTBO Oy ayIeroy

lIpaxmuxa. pelieHne Kelica, 3alIUTa IpoeKTa.

Pazoen 4 «Texnonorusi paGoThl ¢ 3J1eKTPOHHBIMH KOMIIOHEHTAMH

Tema 4.1 OcHOBEI MaMKkH.,

Teopus.: OcuoBrl nakiku. Mcnonsayemoe o6opynoBaHue.

Tema 4.2 TTaiika 31eKTpOHHON COOPKH

IIpaxmuxa.: OTpaboTKa HaBBIKOB PabOTHI C MAsIEHEIM 060PyIOBaHIEM.

Tema 4.3 Pacnaiika a1ekTpoHHON c6opku

ITpakmuka: OTpaboTKa HaBBIKOB PpaGOTHI C MAsILHBIM 060PYLOBAHUEM.

Pa3zoen 5. 3D neyars.




Tema 5.1. Beenenue. Chepsl npumenenusa 3D-nevaTu.

Teopus: JloctynHocts 3D mneyatu B apXHUTEKType, CTPOHUTEILCTBE,
MEJIKOCEPUHHOM TPOM3BOJACTBE, MEIMLMHE, OOpa3OBAHHMH, IOBEJIIMPHOM Jelle,
nojurpaduu, M3roTOBIEHUM PEKIAMHOU M CyBEHHpPHOI mpoaykuud. OCHOBHBIE
ctheps! npuMeHenust 3D nevyatyu B HAIIM JTHY

Tema 5.2. Tune! npunTepoB i Kommnanuu. TexHonoruu 3D-neyatu.

Teopus:  TIpUHLUMIBL,  BO3MOXHOCTH,  pACXOJHBIE  MaTepHabL.
Crepeonurorpadus (Stereo Lithography Apparatus, SLA). BeiGopouroe jaseproe
cnekauue  (SelectiveLaserSintering, ~ SLS).  Merog  MHOroctpyiHOro

monenuposanus (Multi Jet Modeling, MIM)

Ilpaxmuxka: ITpaBka MOIeNH.

Tema 5.3. HacTpo¥ika u e TMHUIIBI U3MEPEHUS.

Teopus. PacrionoxeHue OKOH, IEPEKIIOYEHHE W KaK COXPAHEHME €MHMUIL
u3Mepenusi. HacTpoiiku mpoekra 1 moabp30BaTelbCKiue HACTPOMKH.

IIpakmuka: 11paBka Momenu

Tema 5.4. OcHOBHas poBepKa MOJIEIH.

Teopus. Hemanndonnnas (He 3akpbitas/He repmervyHas) reomerpus 3D
o6sexra. Non-manifold-reomerpus.

IIpaxmuxa: IlpaBka Mogenu

Tewma 5.5. Mudopmanust o Mmozenu u ee pazmep. [lossle Monens.

Teopus: Ilevath TOYHOM MOZENH. YcaJaKa U JUaMeTp KCTPY3HM pacIliaBa,
AUaMeTp SKCTPY3uH. 3anoaHeHne fetanu npu 3D neyary.

IIpaxmuxa: IlpaBka Moenu

Tema 5.6. Monens ¢ TekcTypoit. Mozienb ¢ BHEIIHEH TEeKCTYpO.

Teopus: DKcnopT Mojeneli ¢ npaBHiIbHBIMU raGaputamu B Gopmar .STL, a
Takxke B Gopmat VRML ¢ TekcTypamu.

IIpaxmuxa: IIpaBka Momenu

Tema 5.7. @aKkTOpPE], BIUSIOLME HA TOUHOCTD.

Teopus: To4YHOCTh IO3ULMOHUPOBAHHS, pa3pelUAIOIAs CIOCOOHOCTD,
TeMIepaTypa CoIuia, TeMieparypa croja, KalubpoBka.

[Ipakmuxa: I1paBka Mmozmenu

Tema 5.8. Keiic «IleyaTs MOJ1es1M 110 BEIGODY»

IIpakmuka: BeiGOp K3 BBINOJIHEHHBIX MOJIEJIEN B TEYEHHE TO/Ia.

Pasoen 6. 3D-crkanuposanue

Tema 6.1. Yto Takoe 3D ckanep U Kak oH paboTaer? VcTopus r0OsBIeHHUS

Teopus: Wecropus. Ilpunuun paGoter 3d ckamepa. BeckonrakTHble 3d
CKaHEepBl.

Tema 6.2. MeTosipl TPEXMEPHOTO CKAHUPOBAHMS,

Teopus.: KontakTHast (KOHTaKTHpPYeET ¢ 06BeKTOM), BecKoHTaKTHAA.

IIpakmuxa: CKkaHUpOBaHUE MOJENH

Tema 6.3. TexHOIOIUM TPEXMEPHOIO CKAHUPOBAHUSL.

Teopus: Texuonoruu 3D ckaHUPOBaHHSA. AKTHBHBIH HPHHLHI H3ITydeHUS!.
IlaccuBHBIM MPUHIMI U3TydeHUsl. Y CTPOHCTBO W IpUHLMI paboTs! 3d CKaHepa 110
cucTeMe 6E€CKOHTAKTHOTO ITACCHBHOIO CKAHUPOBAHHSL.




IIpaxmuxa: CKaHHPOBaHHE MOJICITH
Tema 6.4. [IporpammMHOe obecrieueHue 1is

3D cxanepa. O630p 3D)-ckanepa.

Teopusa: I10. OcobeHHOCTH U apaMeTps! 3
IIpaxmuka: CKaHHpPOBaHUE MOJIENU
Tema 6.5. O6pabotka daiina mocie ckaHup

D-ckanepa

DBaAHH,

Teopusn: WIHCTpYMEHTBI pefakTHpoBaHHA. HacTpoWKH penakTHpOBaHHUSL

IIpaxmuxa: CKaHUPOBaHUE MOJIEIH !
Tema 6.6. IIpoekT «CkaHUpPOBaHUE 00O

eKTa 110 BEIOOPY MW 00paboTka

amnay
Ilpaxkmuka: BerGop U3 BBINOJIHEHHBIX MO/IE
Pa3zoen 7. Utorosslii Keiic «Co3znanue U ck

JIed B TEYEHHUE rojia.
AHUPOBAHUE CIIOXXHON MOAEIN.

Ilpaxmuxa: Co3faHue W CKaHUPOBAaHHE CIOXHOM MoJenu (UTOrosas

aTTecTarys).
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Ilnanupyemsie pe:;fy.rlb"ra*rbl

[To oxoHYaHMH TmporpaMMmsl y OOYHarOLIUXCs HOKHO CHOPMHPOBATHCS
NpPEeACTaBlIeHAE O NPO(ECCHH HHXKEHEpa KOHCTPYKTOpa, KaK O TBOPYECKOH M
TOYHOW [CATENbHOCTH, IIO3BOJIAIOINEH cO37aBaTh I[IPEJIMETHYIO Cpely «
TIOJIOXKHMTEJIBHBIM IT10JIb30BATEILCKUM OIIBITOM.

IIpeameTrHble pe3yJibTaThl:

—IIOHMMaHWE 3HA4YEHWs IPOTOTUIMPOBAHHUS B COBPEMEHHOM MHUpE, €ro
TJIaBHBIX OCOOEHHOCTEH U MEePCIIEKTHB;

— 3HaHWEe MPHHLHUIIOB Oe30macHOd paboThl B TeXHHUYECKO# aopaTopuy,
COOMIOIeHHEe TEXHUKH 0€30MacHOCTH;

—BJIAJICHHE IIOHATHHHBIM allapaToM, MCII0Jb30BaHHE CIIECLHATBHbBIX
TEPMHHOB B TUCKYCCHSX;

—3HaHHe U BJIaJICHUE Dy4YHBIM HHCTPYMEHTOM;

—S3HaHHe OCHOB paboTBI ¢ JIa3€PHBIM 000PYI0BAHUEM;

—BIIAJICHUE HABBIKAMU TPEXMEPHOI'0 MOJEIUPOBAHUS;

—OCBOCHHE MaKETUPOBAHUS U3 PA3IUYHEIX MATEPHAJIOB;

—yMeHue paboTats B mporpamme Autodesk Inventor;

—yMenue paborars ¢ 3D-nevatsio u 3D-npuHTEpOM, 3D-cKaHepoM;

—YyYMEHHE NIPOU3BOLAUTH MMalKy; |

—YyMeHHe paboTaTs ¢ hpe3epHbIM 000PYI0BaHUEM;

—IIOHUMaHKe C]ep UCIOIb30BAHUS AUIUTUBHBIX, (PPE3EPHBIX U Ja3epHBIX
TEXHOJIOTMH B COBPEMEHHOM MHpE.

JInuHOCTHBIE pe3y/bTaThI:

— (OpMHUpOBaHUE CMENBIX HHKEHEPHBIX UJIei;

—O0CO3HaHKe cebs YWICHOM OJHON KOMAaHJIBI;

—IIPUHSITHE KYJIbTYPbI MOBEAEHHs ¥ B3aHMOOTHOLIEH!S B yueOHOU rpyTine;

—YCTaHOBKa Ha B3aUMOIIOMOIIb B paMKax HAaCTaBHUYECTBa;

—CTpEMIJICHHE K COBEPLIEHCTBOBAHUIO MPE/IMETHOM CPE/Ibl U OKPYKAIOLIErO
MHpa;

—OLICHMBaHKUE pe3yJbTATOB JEATENLHOCTH KaK JIMYHBIX, TAK W APYTHUX
00yHalOIMXCsl C TOYKHM 3DPEHHS JA0OPOXKENaTeNbHOrO OTHOUIEHHS K HHOMY
MHEHHIO;

—coburoieHue npaBui1 6e3011aCHOr0 MOBEIEH S Ha 3aHITHSIX.

MeTanpeaMeTHbie pe3yabTaThl:

—CIIO0COOHOCTE 0OBIBATh HOBBIE 3HAHMS: HAXOLWThH OTBETHl HA BONPOCHI,
MCIIOB3Ys pa3HbIe UCTOYHUKU UHGOPMALIUK, CBOM YKU3HEHHBIN OIBIT,
—MUCIOJIB30BaHNUE CBOEH (DaHTA3UH U TBOPYECKOrO IMOAXOAA K CO3AAHHIO
o6pasa; |

—OCBOCHHE HAaBBIKOB IIyOJMYHOTO BBICTYIUIEHHs, BBICKA3LIBAHUE U
000CHOBaHHE CBOEH TOUKHM 3pEHMS |
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—YMEHUE aHAJIU3UPOBATL IPOIECCHl B3aUMOJECICTBHS IONB30BATENS CO
cpenoii (oaHa U3 CTa Ui MPOEKTHOM AESTENEHOCTH),

—YMEHHE BBIABJISITE H (bPIKCPIp()BaTb Hp06.TIeMHI:>Ie CTOPOHEBI CYLIECTBOBaHUA
4eJioBeKa B IMpeMETHOM cpejie (0/1Ha U3 CTaOui MPOEKTHOM AeATEIBHOCTH);

—YyMeHHe (OpMyTHpOBaTh U pa3bUBaTh 3aauy Ha STAIlbl €€ BBITOIHEHHS;

—IIPOXOXK/IEHHE CTalui pealu3allid CBOMX MJEeM U JOBEJEHUS HX 0
OKOHHYATEJIBHOI'O pE3YyJIbTaTa,

—YyMEHHEe CJIyIIaTh U CIBIATh JPYTHX, OBITE I'OTOBBEIM KOPPEKTHPOBAThH

CBOIO TOYKY 3pEHHMs, JOroBapUBATLCA M IPUXOAUTH K OOLIEMY PpELICHHIO B
COBMECTHOM JIeSITEeIEHOCTH, 33/1aBaTh BOIPOCH.
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KomIuiexke opranu3aiuoHHO-NEJArOrHYecKHX YCJI0BHI

YcaoBus pPeaJIH3allHH oﬁmepaz;BﬂBammeii nporpamMmubl

Mamepuanvno-mexnuueckoe obecneyernue
— 3D npunTep;

— 3D cxanep;

—  JI0CKa MarHMTHO-MapKepHas;

—  INEPCOHAJIBHBINA KOMIIBIOTED;

—  MasuIbHas CTaHIUS,

—  1a0OopaTOPHBIM HCTOYHHUK [TUTAHHUS.

Hugopmayuonnoe obecneuenue:

—  BHJEO POJIUKH;

—  MYJBbTHMEIUINHBIC [IPE3CHTAIINY;

—  MeTOJHUYecKHe pa3paboTku;

—  moxadopka npodecCHOHaNIBHOMN JINTEPATYPBI;
—  CXEMBI, YePTEeXH.

Kaopoeoe obecneuenue

ITenaror, peanusyroumii JaHHYIO IPOrpaMmy, JI0JDKEH 00J1afaTh 3HAHUSIMH
B 00nacTW NpPOTOTHIMPOBAHHMA, aUIMTHBHBIX, JIA3€PHBIX U  (DPE3EPHBIX
TexHosorui. Kpome Toro, nomxen o6nanaTe 3HAHUSIMHM METOLOB IIPEriofaBaHMms,
HaBbIKaMH OpraHM3alliK y4eOHOro mpouecca, yMeTh HaXOAWTh WHIMBHIYATbHBIH
MOAX01 K 00yJaroIIHMCs.
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q)Oprl aTTeCTallMH H OLlEHOYHEBIE MaTepuasbl

©opmMbI, METOAbI KOHTPOJSI Pe3yJbTATHBHOCTH OOYYeHHs: OIpocC,
3all[dTa IPOeKTa.

CHcTeMa KOHTPONS 3HaHMII M yMeHMH COCTAaBIfSeTCS ¢  Y4eTOM
MU hEpeHIMAlNN 3alaHki B COOTBETCTBHH CO CIOCOGHOCTSAMHU M [(MHAMMUKOI
ycnesaemocTd obyuarommxcs. [IpencraBisercs B Buje ydeTa pe3ysibTaTOB I10
UTOraM BBIMOJIHEHUH 3aJaHHi, MOHUTOPUHT pe3ynbTaTOB 00YUYAIOLIUXCS U METO
[IEaroru4ecKoro HaOMOJEHUS TMO3BONAET OTCIEKUBATH AMHAMHKY pa3BHTHS
yHalerocst ¥ pasAenATs OOy4alolMXCs B MOATPYIMILl C 3a3laHUSAMH Pa3HOTO
YPOBHA  CHOXHOCTH.  J[aHHBIH  MOAXOA  CIIOCOGCTBYeT — BHICTPaHBAHHMIO
HHIHBHIyaJIbHOM TPaeKTOPHUHU KaXK10ro obydarorerocs.

HMroroBoe  mojBeneHMe  pe3yNbTaTOB  OCBOEHMsSI  AOIOJIHUTENBHOMN
0011€00pa30BaTEeIbHOM IPOrPAMMEl  MOXKET OBITE OpraHM3oBaHo B (dopme
BLICTABKH, KOHKYPCOB, OJNMMIIMAM, OTKPBITBIX 3aHSTHH IS DPOJMTENel,
COPCBHOBAHMH, HIPBl, TNpPE3EHTAllMM TBOPYECKHMX paboT, caMoaHaM3a,
KOJITICKTHBHOTO aHalli3a paboT, KOJUIEKTUBHOM pedIeKCHH.

MOHHTOPHHI JOCTHKEHHs 00y AIOLMMUCS [LIAHUPYEMBIX pe3yJIETATOB.

Ha 3aHATHAX Menaror OoLEHWBAeT 3HAHUS, YMEHMs, JIMYHOCTHBIE KAUECTBA
00y4aroluXcs B BUIe HaONIONEHHs 1 aHAJIN3a BBINOJIHEHHOM pabotel. Kpurepuu u
TI0Ka3aTe/Id OLCHUBAHHA Npe/cTaBieHbl B [Ipunoxenun 1.

J11  OUEHKM  BBINONHEHHBIX MPOEKTOB  IIEArOTOM  3alOJHSAETCH
AUAarHOCTHYECKas KapTa Ha KaXJ0ro 00ydarollerocs ¢ LEeIbI OMEeHKH HABBIKOB
IPOEKTHOH [esTeNbHOCTH. IIpunoxenne 2. JInd OLEHKH BBINOJHEHHLIX KEHCOB
[IelaroroM 3aroHAeTCs AuarHocTuyeckas kapra (ITpunoxenue 3)

Ilocne aHanu3a NONy4eHHBIX JAHHBIX IEJArOr 3arlONHSET WTOrOBbIN
OUEHOUHBIH JHCT (IIpunokenue 4), KOTOPBIH B MONHOM Mepe HaeT BOZMOXKHOCTh
OLEHHTB PabOTy KaXKA0ro 06y4aroIIerocs B TeYeHHe BCero Y4eGHOro roja.

Ouerka 3HaHUH 06y4aIOIKXCA OCyIEeCTBIsIeTCs 110 150-6ampHoi CUCTeMe,
KOTOpas NePEeBOANTCS B OJIMH U3 YPOBHEH OCBOECHHsI 00pa30BaTeNbHOM
IIPOrpaMMBbI COrJIacHO TabiuLe:

HaGpannble 6amibl yuamumes | Yposeus
OCBOEHHUSI

0-50 6annos Huzkwuit

60-80 Gamos Huxe cpennero

90-110 Cpennuii

120-145 6amios Berite cpennero

145-150 6amnos Beicokuii
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MeTtoanueckne MaTepuasbl

MeToabl, B OCHOBE KOTOPBIX JIEKUT (OPMa OpraHM3alUyu JesTelbHOCTH
00yJaKOIUXCs Ha 3aHATHSIX:

1) HarmsimHeld  (1I0Ka3  MyIbTUMEIUMHHBIX MAaTepUalioB, WIJIOCTPALU,
HaOIOIeHHUE, BITIONHEHHE T1Ear0TOM, paborta 110 oGpasity u ap.);

2) npakTryeckuii (BBIIONHEHHE paboT, TPEHHPOBOYHbIE 3a(aHHS H T.11.);

3) crmoBecHsIi (ycTHOE u3oXeHue, Gecera, pacckas, JeKUUs 4 T.]1.);

4) keiic-MeTOA (pelueHue 3a/ad, CBS3AHHBIX C YCIOBHSMH COBPEMEHHOIO
MHpa);

5) METOJZ IPOEKTHOM JIeSTEIbHOCTH.

@opMbI H METO/bI OPraHu3aluy 06Pa3oBaTeLHOTO NPoIecea

JTansl 00pa3oBaTeJbLHOr0 @opmbl NpoBeNeHNU s 3aHATHI
npouecca |
W3yuenne HOBOrO Marepuana Jlexuusi, obbsicHenue, pacckas, JeMOHCTpaIus, |
HIPa, PelIeHne KeHcon :
OcBoeHHE HABBIKOB [BOpuecKoe 3ananue, peueHne Keiicos |
I[TpoBepka mosy4eHHbIX 3HAHHI Ilybnnunoe  BpICTymIIEHHE € AeMOHCTpauueit ‘

pe3ynbTaToB  paloThl,  pelleHHe  KEHCOoB, |

AMCKyccHsl, peIeKCHs

Dopmel opzanuzayuu yuedH020 3anAmMus.

ITporpammoit npexycMOTPEHB! pasHEle (OPMBI OpraHH3alMu Y4eOHBIX
3aHATHH C LENBI0 MOBBIMIEHUs 3()(OEKTUBHOCTH 06pPa30BATENBHOIO npouecca.
Jlexuus, CeMHHAapbl, MO3rOBOM IUTYpM -  CHOCOGCTBYIOT OJIyYEHUIO
TCOPETHUYECKUX 3HAHHMH; MPAKTUYECKUE 3aHATHSI, COPEBHOBAHMA - Pa3BUBAIOT
MPaKTHYECKHUE HABBIKH.

ITedazozuueckue mexnonozuu:

- UHIUBUAYaIU3alus 00yYeHHS;

- TEXHOJIOTUSI TPYIIIOBOr0 O0YUEHUS;

- TEXHOJIOTHs Pa3BUBAIOLLETO 00yYeHNS;

- TEeXHOJIOTHS IIPOEKTHON AeATEIBHOCTH;

- KOMMYHHUKATHBHAS TEXHOIOTUs 00yYeHUs!.

Bce yueGHble 3aHAITHS NPOXOASIT B COOTBETCTBHH €O CJEAYIOMHM
aJITOPHTMOM:

—  TOATOTOBHTEIbHbIN (OpraHU3alMOHHEIH, TPOBEPOYHBIiT);

—  OCHOBHOH (IIOATOTOBUTE/NBHEIH K HOBOMY COZEP)KAHHIO, YCBOEHHE
HOBBIX 3HAHWH, MPOBEPKA IOHMMAHHS H3YUYEHHOIO, 3aKpeIUIeHHe HOBBIX 3HAHMII,
obob1enye U cucTeMaTH3aUUs 3HAHU);

—  3aKIIOYHTENbHBIN (UTOroBbIH, pedieKCHBHBIH, HHGOPMAIHOHHBIH).,
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Ipuiioxenne 2

KpuTepnu oneHKH NpoeKTHOMH AesITe/IbHOCTH

1. Obocnosanue npoexma (1-10 6annos)

1.1 .  AkTyaabHocTh  mpoGJaembl (1-5  GammoB).  Haes,
chopMynHpoBaHHas B [poeKTe, MNOKHA HMETb 3HAYEHWe JJisi peLIeHus
COBPEMEHHBIX IIPOOJIEM H 3a/1a4 KakK B OTJENBHOM TOpPOJie, PErHOHE, CTPaHe, TaK U B
MHpE B LIeJIOM.

bannsr:

or 1 10 2 Gannos — cyIecTByeT BEpOSTHOCTh AKTYANM3AIHH ITpe/araeMoil
ey B Oynyuiem;

OT 3 10 4 GaJlIoB — Hjles aKTyallbHa, [IpUBe/eHa JoKa3aTepHas Ga3a;

5 6annoB — BocTpeGoBaHHas Hues

1.2 . HoBu3na npeasaraemoro pemenus (5 6a/1ioB)

banner;

oT 1 10 2 GaJUI0B — MPe/IOKEHHE YYACTHHKA HMEET HEKOTOPBIE YHUKAIbHbIE
0COOEHHOCTH, co3Jarlume HEOYEBU/THbIE TEXHOJOTUYECKHE WA

OKCIUTyaTalHOHHBIE IPEUMYIIECTBA;
oT 3 210 4 6aJUIOB - CYIECTBEHHAs YacTh pa3spaboTKU SBISETCS HOBOW;
S BayioB — npeaiaraemas uaes ABISIETCA abCONOTHOH HOBOIA.
2. Cmenens npopabomku npoexma (1-20 6annos)
PesyabTaT mo nmpoekry. DcKku3, MakeT, IMPOTOTHUII, ONBITHBIN obpazel; (Ha
KaKoM CTafMH IIPOEKT), Ha CKOJBKO Pean30BaH IIPOEKT, NacropT IpPOoeKTa.
Banbr:
or 1 10 8 GaIoB — ecTh MACHOPT MPOEKTa H ICKU3
oT 8 1o 15 6anIoB — ecTh NOSCHUTENbHAS 3AMHCKA, ICKU3 1 MAKeT IIPOEKTa
orf 15 mo 20 GamioB — ecTh MOSCHUTEIHHAS 3allUCKa, 3CKHU3, MakeT H
NPOTOTHIT HJIK OIBITHBIN oOpasell.
3. 3amuTa npoekra (10 6a108B)
3.1. Odgopmnenue npesenmayuu (1-5 6annoe). HMudbopmatusHOCTS,
OPUTHHATIEHOCTB, COOTBETCTBHE MIPE/JIOKEHHOM CTPYKTYpPE NPE3¢HTALHH,
Bammer;
or 1 10 2 6a110B — U3 NIpeCTaBNeHHOMN IPe3eHTALNN HesCHA CYTh pelniaemMoit
POGIEMBI, CYTh NPEAIAraeMoro pelIeHHs, HapyIlleHa JIOTHKa 3allUThl MPOEKTa,
CIIaH/Ib! CITMIIKOM 3arpyKeHbl MHQOpMaLueil Wix HaoGopoT MHHHAMU3HUPOBAHB! 10
notepu HHGOpMaTUBHOCTH. I[lpeseHTamus He COOTBETCTBYET IIPEAJIOKEHHOH
CTPYKTYpe.
or 3 no 4 6amioB — BCE OCHOBHBIE ITYHKTHI NPEJCTABJICHUS IPOEKTa B
[IPE3CHTALlMH TNPHCYTCTBYIOT, HE BCE IMyHKTBl PACKPBITBI B MOJIHOM O6beme. B
IIPE3EHTalUU OTCYTCTBYET HH(OPMATHBHOCTb.
5 6awioB — BCe IYHKTHI NPE3EHTALMH IPOEKTA PacKpBITEI, HCITONIb3YIOTCS
rpapuKu, TUarpaMMel uIst GOJIbIIe WJLTFOCTPALIMM IIPOEKTA.
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3.2. Ilpeocmaenenue npoexma (I-5 6annog). Kauectso mnpejcTaBieHus
TIPOEKTA,;

YPOBEHb BJIAJICHUS IMPOEKTOM M c(epoi ero MOTeHUHaNbHOM peanu3aliui.
OrtBeTs! Ha BOIIPOCHI.

Banaer:

oT I m0 2 0GamnmoB — TEKCT Mpe3eHTAMH MNPOroBapHBaeTcs COMBYMBO,
HEYBEPEHHO, OTBETHI JaHbI HE HA BCE BONPOCEHI, IIyTaeTCs P OTBETE Ha BOMPOCHI,

or 3 10 4 GaioB — mNpe3eHTalWs MpeJCTaBieHa Ha XOpOIIEM YpPOBHE,
XOpOLIMH YPOBEHb MOATOTOBKH peud (BO BpEMsi IIPE3EHTALMM HE HCIIONB3YIOTCS
JOTIONHUTENbHEIE CPEACTBA MoAcKa3KH). OTBETHI Ha BONPOCHI HE pa3BEPHYTHIE.

5 GalIoB — NPOEKT INpPEeICTaBICH Ha BBICOKOM KayeCTBEHHOM YPOBHE,
OTBCYACT Ha BCE BOIIPOCHI Pa3BEPHYTO, pa3614pae'rc>1 B NIpE€ACTaBICHHOM mMaTepuale.

Wroro makcumansHselit Gat 3a npoekrt: 40 6annos.
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Kpurepuu onenku KeificoBbIX 3a1au

IIpunoxenne 3.

®Uuo Haspanmne keiica | Kpurepun Bbanabi
®opmMmyupoBKa Hroro: 1-20 6.
upotnesiL (1-30) e
WUnes (1- 5 6)

Peanuzanusg (1-5
0)

CootBeTcTBHE
pe3yNbTaToOB

IIOCTaBJIEHHON
uenu (1-5 6)

Utoro: 1-20 6.
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