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Ilcuxonozo-nedazocuueckasa xXapaKxmepucmurka o00y4aOUWUXcs ¢ 3a0ePHCKOll

NCUXUYUECKO20 PA36UMUAL.

OOyuaromecss ¢ 3aJ€pKKOW TMCUXUYECKOTO0 PAa3BUTUS — OTO JETH, HMEIOIee
HEJOCTATKM B TICUXOJIOTMYECKOM Pa3BUTUH, MOATBEPKIACHHBIE IICUXOJIOTO-MEIUKO-
MeJarOTHIECKON KOMUCCUEH W TPETSATCTBYIONINE TOJYYCHHIO 00pa3oBaHUs 0€3 CO3MaHus
CIIEHHAIIBHBIX YCIOBUM.

Cpenn mnpuunH Bo3HHKHOBeHus 3[IP moryr dwurypupoBaTh opraHudeckas u/vuiau
(byHKIMOHATBHAS HEJIOCTATOYHOCTh IIEHTPATLHON HEPBHOW CHUCTEMBI, KOHCTUTYIIMOHATLHBIC
(bakTopel, XPOHMYECKHE COMATHYECKHE 3a00JieBaHUS, HEOJIArOMPUITHBIC YCIOBUS
BOCIIUTAHUsA, TICUXWYECKas W coluaigbHas jgenpuBainusa. [lomoOHoe pa3HOOOpasue
ATUOJIOTUYECKUX (HAKTOPOB OOYCIOBIMBAET 3HAUMTEIBHBIN JUANa30H BBIPAKEHHOCTH
HapyUIEHUH — OT COCTOSTHUM, MPHUOIMKAIOIIUXCS K YPOBHIO BO3PAaCTHOM HOPMBI, 110
COCTOSIHUH, TpeOyIOIUX OTIpaHUYCHUS OT YMCTBEHHOMN
orctaioct. Bce oOyuatomuecss ¢ 3[IP UCHBITBIBAIOT B TOM WJIM HWHOW CTENCHU
BBIDQKECHHBIC  3aTPYJHEHHS B  YCBOGHMHM  y4€OHBIX MporpamMMm, OOYCIOBJICHHbBIC
HEJIOCTAaTOYHBIMM TTO3HABATEIILHBIMU CIOCOOHOCTSIMH, CIENU(PUUYECKUMHU pacCTPOMCTBAMU
MICUXOJIOTUYECKOTO pa3BUTHUS (IIKOJBHBIX HABBIKOB, pE€YM M Jp.), HaAPYLUICHUSIMU B

OpraHHU3alHN NEATEIBHOCTH u/unm MIOBEJICHUS. OO0mmmMu TUISt
Bcex oOyuarommxcs c¢ 3IIP sgBnstoTcs B pa3HOW CTENEHU BBIPAXKEHHBIE HEIOCTATKU B
(hopMHUpoOBaHUU BBICIIINX IICUXWYECKUX byHKUIHHA, 3aMeIEHHBIN TEMII

au00  HEPAaBHOMEPHOE CTAHOBJEHHWE TO3HABATEIBHOM  JEATENIBHOCTH, TPYJIHOCTHU
MPOU3BOJIBHOW camoperyisiiuu. JlocTaTouHo dYacTto y  OOydarolmuxcs OTMEYaroTcs
HapylIeHUsT PEYEBOM M MEJIKOW pPYYHOW MOTOPHUKH, 3PUTENBHOTO BOCHPHUATHS U
MIPOCTPAHCTBCHHOM OPHEHTHUPOBKH, YMCTBEHHON pabOTOCIIOCOOHOCTH M SMOIIMOHAJIBHOU
cthepsl.

YpOBEHb  INICUXMYECKOTO  Pa3BUTUA  MOCTYHAKOMIEr0 B LIKOJY
pe6énka ¢ 3IIP 3aBucuT HE TOTBKO OT XapakTepa M CTEIEHH BBIPAXXKECHHOCTH MEPBUYHOTO
(kak TpaBUIIO0, OMOJOTWYECKOTO IO CBOEH MpUPOJIC) HApyIIEHUs, HO M OT KadecTBa
MIPEIISCTBYIOMIET0 OO0yYeHHs] M BOCHUTAaHUSA (paHHEro MW JIOMIKOJbHOrO). Jlnamazon
paznmuuuii B pa3BuTUM oOydaronuxcs ¢ 3IIP moctatoyHo BeIMK — OT MPaKTHUYECKU
HOPMAJIBHO Pa3BUBAIOIIMXCS, HWCHBITHIBAIOIIUX BPEMEHHBIE M OTHOCUTEIIBHO JIETKO
yCTpaHUMBbIE€ TPYAHOCTH, O OOYYAIOIIUXCS C BBIPAKEHHBIMU U CJIOKHBIMHU MO CTPYKTYpE
HapyLIEHUSMH  KOTHUTUBHOM UM a@eKTHUBHO-MOBEIECHYECKOH  cdep  JIMYHOCTH.
OT oOy4arouuxcs, CHOCOOHBIX MPU CHEHUATBHOW TOMJIEPKKE Ha PaBHBIX 00y4daThCs
COBMECTHO CO 3JIOPOBBIMH CBEPCTHUKAMH, JI0 OOYYaIOIIMXCS, HYXJIAIOIUXCS TpU
MOJIYyYeHUH HavYaJbHOTO o001ero oOpa3oBaHUS B CUCTEMAaTHYECKOM W KOMIUIEKCHOM
(TICUXO0JIOTO-MEINKO-TIEArOTUYECKON) KOPPEKUMOHHOW MOMOIIU. Paszninuue CTpYKTyphl

HAPYLIEHUSI  TIICUXUYECKOrO0  pPa3BUTUA Y oOy4JaroImxcs c 3IIP omnpenensier
HEO0OXOAMMOCTh MHOT000pa3us CHEIUATBHOW TOJJIEPKKH B TIOJyYCHHH OOpa3OBaHUS U
caMuX 00pa30BaTEIBHBIX MapIUIPYTOB, COOTBETCTBYIOILIUX BO3MOXHOCTSIM 151
MOTPEOHOCTSIM  O0yYaromuxcs c 3[IP u  HanpaBIEHHBIX Ha IIPEOJ0JICHUE

CYUIECTBYIOIIUX OrPaHUYEHUH B TOJYYEHHUH OOpa30BaHUSA, BBI3BAHHBIX TSKECTHIO
HapyIIEHUs] TCUXWYECKOTO DPa3BUTHS M HECHOCOOHOCTHIO O0O0ydYarolIerocss K OCBOEHHUIO
00pa3oBaHus, COMIOCTABUMOTO IO CPOKaM C 0Opa30BaHUEM 37J0POBBIX CBEPCTHHUKOB.



Pasrpannuenus BapuaHToB 3IIP wu PEKOMEHIAIIH
BapuaHTa oOpa3oBarelibHOM mporpammsel omnpenensercs [IMIIK (pecnybnukanckol u
rOpoJICKOM).  AnjanTupoBaHHas  OCHOBHAas 0Opa3oBaTelbHas MpOrpaMMa HayallbHOTO
oOmiero oOpaszoBaHusi aapecoBaHa oOydarommmcs ¢ 3[IP, koTopble XapakTepuszyroTcs
YPOBHEM Pa3BUTHS HECKOJBKO HUYKE BO3PACTHOM HOPMBI, OTCTABAHHE MOXET MPOSBIATHCS B
IIEJIOM WUIA JIOKAJBHO B OTACIBHBIX (PYHKIUAX (3aMEIJICHHBIM TeMN JHO0 HEpaBHOMEPHOE
CTAHOBJICHHE T[I03HABATEIIbHOW JeaTeNbHOCTH). (OTMedaroTcsi HapylIeHUs BHUMAaHUS,
MaMSTH, BOCTIPUSTHS U JIp. IO3HABATEIIBHBIX MPOIECCOB, YMCTBEHHOW pabOTOCIIOCOOHOCTH
Y LEJICHANIPABIICHHOCTHU AEATEIIbHOCTH, B TOM WJIM UHOW CTENECHH 3aTPYIAHSIOIINE YCBOECHHUE
IIKOJIBHBIX HOPM M IIKOJIBHYIO aJIalTallAI0 B IIEJIOM.

[Ipon3BOJIIBHOCTh, CAMOKOHTPOJb, CAMOPETYJIALMSA B MOBEICHUU U NESITEIBHOCTH, Kak
npaBuiio, CPOpMUPOBaHBI HeAOCTaTOYHO. OOy4aeMoCTh YJOBJIETBOPUTENbHAS, HO YacCTO
u30upaTenbHas W HEYCTONYMBAs, 3aBUCAIIAS OT YPOBHS CIIONKHOCTH U CYOBEKTUBHOM
IPUBJICKATEIbHOCTH BHUAA JEATENIBHOCTH, a TAaKKE€ OT aKTyaJlbHOTO 3MOLMOHAIBHOTO
COCTOSIHUS.



HHOACHUTEJIBHASA 3AITMCKA

PabGouas mporpamma «MmxenepHas rtpaduka» (5-8 kmacc) paspaboTtaHa IS
oOyuatomuxcst 3IIP B coorBerctBuu ¢ TpedoBanusiMu ®I'OC u @OII ocHOBHOrO 0611IETO
oOpazoBanust u [lonoxxkennem «O pabouymx mporpaMMax y4eOHBIX MPEIMETOB, Y4eOHBIX
KypcoB (B TOM YHCJI€ BHEYPOUHOU NEATEIBHOCTH), YU€OHBIX MOJyJIeH B COOTBETCTBHH C
tpedoBanusiM PI'OC u DOII ocHoBHOro odbmero obdpazoBanus» MAOY COILI Ne 49 u
ABIIIETCS YacThbl0O OCHOBHOH  00pa3oBaTeNbHOM MpPOrpaMMbl  OCHOBHOTO  OOIIETro
o0Opa3oBaHus.

Pabouas mporpamMmma OpueHTHpPOBaHA Ha LIEJEBbIE TPHUOPHUTETHI, CHOPMYITHPOBAHHBIC B
dbenepasibHON pabouelt mporpaMme BOCHUTAaHUS W B pabodeil mporpaMme BOCTHTAHHS
MAOY CPII Ne 49

OOy4eHne MHXEHEePHOU rpaduKe HAMpaBICHO Ha COBEPIICHCTBOBAHUE HPABCTBEHHOU
U KOMMYHHMKATHBHOW KyJbTYpbl OOYYaIOIIErocs, pPa3BUTHE €r0 HHTEIUICKTYATIbHBIX H
TBOPYECKMX  CIIOCOOHOCTEW,  MBIIIICHHUS, TaMsITH W  BOOOpa)KEHUsS,  HABBHIKOB
CaMOCTOSITENIbHOM Y4eOHOU JIeATeIbHOCTH, CAaMOOOPa30BaHUS.

CozmepxaHue 1O HHXXEHEPHOM Trpauke OpUEHTHPOBAHO TaKK€ Ha pa3BUTHE
(GYHKIMOHAJIBHOW TPAMOTHOCTH KaK MHTETPATUBHOTO YMEHHS YEJIOBEKA YUTaTh, IOHUMATh
TEKCTbI, HCIIOJNBb30BaTh HWH(OPMAIMIO TEKCTOB pa3HBIX (OpMaATOB, OIICHUBATH €€,
pPasMBIIUIAT O HEH, YTOOBI JOCTUTaTh CBOMX M€, pacHMpsATh CBOW 3HAHUS H
BO3MO>XHOCTH, Y9aCTBOBATh B COLIUATILHON KU3HU.

N3yueHune nHxeHepHoH rpa)uKu HApPaBIIEHO HAa TOCTHXKEHHUE CIEAYIOIINX LENEH:

. @opMUpOBaHUE YCIOBHUM JJIS OBJIAJICHUS YYAIIUMHUCS TPaPUUYECKOTO S3bIKa
TEXHUKA M CHOCOOHOCTH NPHUMEHSTH IMOJIYYEHHbIE 3HAHUS U1 pEelIeHUs
MPaKTUYECKUX U TpadUUeCcKHX 3a/1ay C TBOPYECKUM COACPHKAHUEM.

. @opMHUpPOBAHUE TEXHOJIOTUYECKOM KYJIbTYPbl U IPOEKTHO-TEXHOJIOTUYECKOIO
MBILIJICHHS yYaIIUXCs.

. dopMupoBaHue UHPOPMAIIMOHHON OCHOBBI U MIEPCOHATIBLHOTO OMBITa, HEOOXOAUMBIX
TUTSt

OTpeeICHUs] yYallluMCsl HaIlpaBJICHUN CBOETO JalIbHEWIIero oOpa3oBaHUs B KOHTEKCTE
MOCTPOEHUS JKM3HEHHBIX TUTAHOB, B MEPBYIO OUYepeib, Kacaronuxcs chepbl U comep KaHus
Oynymieit mpodeccuoHanbHON ACSTEIBHOCTH.

PabGouass mporpamma ydebHoro mnpenmera «WHxxeHepHas rpaduka» BXOIUT B
00s13aTeNBbHYIO PEAMETHYIO 00J1acTh « ECTeCTBEHHO-HAYYHBIE TIPEIMETHI»

Cpok peanuzaiuu mporpaMmbl — 4 rojaa (5-8 kiacc)

KonuuecTBo yueOHBINM YacoB, Ha KOTOPBIE paccuuTaHa MporpaMma

5 knacc |6 kitacec [/ Kinacc |8 KJIacCe  [BCETO
Kon-Bo yueOHbIX Henenb |34 34 34 34 136
Kon-Bo yacoB B Hegemo |1 1 1 1
Koi1-B0O 4acosB B roj 34 34 34 34 136




Jns  peanuzaliid  TPOTPaMMBbl  UCTOJB3YIOTCST  YYEOHHMKH, JOIMYIICHHBIE K
UCTIONb30BAaHUIO TIPH peau3allid UMEIONINX TOCYAapCTBEHHYIO aKKpPEIUTAIIUIO
00pa3oBaTEIbHBIX MPOrpaMM HAuYaJbHOTO OOIIEro, OCHOBHOIO OOIIET0, CPEIHETO

00111er0 00pa3oBaHus OPraHU3AMUSIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
NesATeNbHOCTb, TprKa3oM Munmpocsemenus ot 21.09.2022 Ne 858:

1. borBunnaukoB A./l., Bunorpagor B.H., Beimaenonsckuit U1.C. Uepuenue: YueOHUK IS
7-8 K11

2. CrenakoBa B.B. u ap. Uepuenue: yueb. 111 o61ieo0pa3oBart. yupexaeHui. M.:
[Ipocemenn

B nporpammy BKIIOYEHBl COAEp)KaHWE, IUIAHUPYEMbIE PE3YyJIbTaThI
(JINYHOCTHBIE, METaNpeIMETHbIE, NPEIMETHBIE), TEMATHUYECKOE IJIAHUPOBAHHE C
ydyeTtoM paboyeil mnporpaMMbl BOCHUTAaHUSI M BO3MOKHOCTBIO HCIIOJIb30BAaHUS
ANEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, OLIEHOYHBIE MAaTEpUaIbI






PabGouass mporpamma paspaboTana Ha OCHOBE TPeOOBaHWI K TIUJIAHUPYEMBIM
pe3ynbTaTaM OCBOCHHSI OCHOBHOUM oOpaszoBarenbHON mnporpammbl MAQOY COII Ne 49,

peanmm3yromieit ®I'OC Ha 0cHOBE OCHOBHOT'O 00IIIETO 00pa30oBaHUs

5 kmacc |6 xirace |7 Kjlacc |8 KjJacc  [BCETO
KonnuecTBo yueOHBIX HEACIb 34 34 34 34 136
KonnyecTBO 4aCOB B HEIEIIO 1ua/wen |l w/uwen |1 4/ven |l y/Hen
KosmnuecTBO 4acoB B IOl 34 34 34 34 136

YPpOBEHb NOATOTOBKU yUaIIUXCs: 0a30BbIi

Mecto npeamera B yueOHOM IIaHe: 00sA3aTENbHBIM NMpeaMeT 4acTH, GOpMUPYEMON yUaCTHUKAMU
00pa30BaTeNIbHBIX OTHOILICHUH.

[{enu nporpammsl:

1. @opMHpOBaHUE YCIOBUH I OBIAJACHUS yHaIIUMUCS IPAPUUECKOro S3bIKa
TEXHHUKHU U CIIOCOOHOCTH MPUMEHATD MOyUYEeHHBIC 3HAHUS JUISI PEIICHUS TPAKTHUECKUX U
rpaduyecKux 3a/1a4 C TBOPUECKUM COJIEPKAHUEM.

2. ®opMHUPOBAHUE TEXHOJIOTUYECKON KYIBTYPhI U IPOEKTHO-TEXHOJIOTHUECKOT O
MBIIICHHS] YIaITIXCS.

3. ®opmupoBaHuEe HHPOPMAIIMOHHOW OCHOBBI M IEPCOHAIBHOIO OIbITA,
HEO0OXOAMMBIX JJI ONpPEICTICHUS yJalluMCs HallpaBJIE€HUN CBOET0 JaJIbHEHUILIEro
00pa30BaHUs B KOHTEKCTE OCTPOEHUS KU3HEHHBIX IJIAHOB, B IEPBYIO OYEPE/b,
Kacaromuxcs cepsl U cojiepkanus Oyayiien npodeccCuoHanbHON AeSTEIHHOCTH.

[Iporpamma crienkypca peansyercs u3 pacdera | gac B Heemo B 5-8 Kiraccax, 3a CUET 4acOB
4acTH y4yeOHOro miaHa, GOpMUPYEMOT0 y4aCTHUKaMHU 00pa30BaTEIbHBIX OTHOUIEHUH.



COJEP KAHHUE OBYYEHMUS S KJIACC
Beeaenue (1 4.)
I'padmueckuil s3bIK M €r0 poJib B Iepenade UHPOpMaIMK O IPEIMETHOM Mupe. YepTex Kak
OCHOBHOM rpaduueckuil JOKyMeHT. M3 ucTopun pa3BUTHs YEPTEXKA.
HNHCTpyMEHTBI, IPUHAJIEKHOCTH U MAaTEPUAIIbI IS BBIIOJHEHUS YEPTEKEU.
(1 u.) Opranuzanus pabodero mecta. [loIroToBka HHCTPYMEHTOB K padoTe.
[Tpocreiimme npuémbl pabOTHI ¢ YEPTEKHBIMU HHCTpYMEHTaMU (3 4.)
[IpoBenenune IapajuIeNIbHbIX, IIEPECEKAOIINXCS JIUHUN c IIOMOIIIBIO
JIMHEWKYU U YTOJBHUKA, IBYX YIOJIbHUKOB, JUHENKU U TUPKYJIA. YIPAKHEHUS HA NIPOBEICHUE
OKPY>KHOCTEH PA3IUYHOTO AuaMeTpa. JleneHne OTpe3KOB U yIiioB Ha YaCTH.
[TpaBuna opopmiienus ueprexei (3 4.)
[Tonsitue o rocygapcrBenHbix ctanaaprax ECKJI. OcHoBHbIE TpeOoBaHUS K 0(DOPMIICHHIO YEpPTEKA.
@®opwmarsl. JInnun yepTexka: ynpaKHEHUS Ha TPOBEACHNUE PA3JINYHbIX JIMHUM.
dopma u popmoodpazoBanue. [InockoctHas rpaduka (10 u.)
3HaKOMCTBO C IUIOCKUMU (opmMaMu — TeoMeTpuyeckue Qurypsl (TpEyroJibHUK,
HOPSIMOYTOJIBHUK, KPYT, Tpaneuus). YNpaxHEeHUs] Ha BIYEPUMBAHUE T€OMETPUUECKUX (Uryp.
[Tonsitue cummetpuu. WM3rotoBieHue pazauuHbIX (UIYp W3 KapTOHa C 3aJaHHBIMHU
pasmepamu. ['onoBosmomka «TaHrpam» - BBIYEpPUMBAHHME W COCTABJICHHE KOMIIO3ULMU W3
reomeTpuyeckux ¢uryp. TBopueckas pabota «OpHaMEHT I HMHTEpbEepa» - CeT4YaThbld
OpHaMEHT Jj1s1 000€B, JINHOJEYMA U T.J.
OO6mue npaBuiia HAHECEHUS pPa3MEpPOB Ha yepTexe (4 4.)
JIunelinble U yrioBble pa3Mmepbl. BelHOCHBIE M pa3MepHble TUHUU. HaHeceHue pa3mepos
paauyca u auaMmerpa. HeoOxonmmoe M J1OCTaTOYHOE KOJMYECTBO pPa3MEpPOB HA UYEPTEXKE.
BrinonHeHne yepTexxell HECIOKHBIX JETAIEN C HAHECEHUEM Pa3MEPOB.
["'eomerpuyeckue nocrpoeHus (3 4.).
Jlenenne OKpyHOCTM Ha paBHbIE 4yacTH. [IpaBuiia mocTpoeHUsI MPOCTEUIINX CONMPSIKEHUN —
yIJ0B, MOpsMOM W OKpYXHOCTU. Pa3paboTka KOHCTPYKIMM HECJIOXKHOTO TMpeaMeTa —
YEPTEKHOTO MHCTPYMEHTA (JIMHEHKU-11a0JI0HA), TETCKOW UTPYIIIKH.
dopma u popmoodpazoBanne. O0bemHas rpaduka (10 4.)
3HaKOMCTBO C OOBEMHBIMHU T€OMETPUUECKUMU TEJIaMHu — MpHU3Ma, MTUPAMUIA, UAITUHAP, KOHYC,
map, Ttop. Ilapamerpsl reomerpuueckux Ttena. MogenupoBaHue QopM M3 IIACTUIIMHA.
WzrotoBnenne ¢opm — opuramu. Ilonsitue «pas3BepTka». BrluepunBaHue pa3BEepTOK
Ir€OMETPUYECKUX Tell, KOHCTPYUPOBaHUE U3 OyMaru (KOMIO3ULUA-NPOoeKT «DaHTacTHUeCKuit

TopoI»).

6 KIIACC

[ToBTopenue. [IpaBuna odhopmienus uepTexeit (2 4.)

®opmatel. Tunbl auHM. OCHOBHBbIE MNPUEMBI PabOTHI YEPTEKHBIMU HHCTPYMEHTAMH.
BrlnonHeHne yepTexkei HECI0XKHbIX JIeTajeil Ha OCHOBE MPOCThIX FT€OMETPUUYECKUX (UTYP.
OO6mue npaBuiia HAHECEHUS pa3MepoB Ha yepTexe (3 49.)

JlunenHble U yrioBble pa3mepbl. BeiHOCHBIE M pa3MmepHble nuHUM. Hanecenue pasmepos
paanyca u auaMmerpa. HeobxonmmMoe M 1OCTaTOYHOE KOJIMYECTBO PAa3MEpPOB HA UEPTEXKE.



BrinonHeHne yepTeKen HECIOKHBIX JETAIEN C HAHECEHUEM Pa3MEPOB.

Merton npoenrpoBaHus U Tpauyeckre crnocoObl MOCTPOEHUS U300pakeHu (4 4.)
[lenTpanpHOE W MapauieNbHOE MpoeIupoBaHue. [IpsAMOyrojbHOE MPOEIUPOBAHHE.
BrimonHeHne n300pakeHnid MpeIMETOB Ha OJTHOM, ABYX M TPEX B3aUMHO MEPHEHANKYISPHBIX
IJIOCKOCTSIX MpOeKUMn. Bubl.

UrteHue U BBITIOJIHEHUE YepTexeit (5 u.)



Ananu3 reomerpudeckor GopMbl rpeaMeToB. CrIocoObI YTEHHUS U BBITIOJTHEHHS YepTEkKeH Ha
OCHOBe aHanmu3a ¢opMbl. HaxoxmeHne Ha depTeke BEpIIMH, pedep, rpaHei, TOBEpXHOCTEH
r€OMETPUYECKUX TeJ, COCTaBIsAOmMUX (GopMy mnpeamera. OmpeneneHrue HEOOXOAUMOTO U
JI0OCTaTOYHOTO KOJIMYECTBA BHUJIOB Ha uepTexe. BoiOop rmaBHOro m3oOpaxeHus U Maciitada
n300paxenus. Hanecenue pasmMepoB Ha 4epTexe ¢ yueToM (POpMBbI IPEIMETOB.

UYepTtex obmiero Buaa u cOOpoUHbId uepTexk (3 49.)

YepTtex 0011ero Bua, €ro Ha3HaueHUe u coaepxanue. [1opsaok BeIMOIHEHUST COOPOYHOTO YepTexka.

N3yuenue wuzoOpaxeHuil Ha ueprexe. Cnernudukanus. BeinmoaHeHne cOOpOYHOro dYepTeka Mo
ACKU3AM.

Cucrtembl aBToMaTu3npoBanHoro npoektupoBanus (CAIIP) (3 u.)

[Tonb3oBaTensckuid  uHTEpdeiic mnporpammbl. CrocoObl  BBOJAa KOOpAWHAT. [IpUMUTHUBBI.
PenaktupoBanne 00bekToB. llITprxoBka. biok. Cnou. Hanecenne pazmMepoB, TEKCTOBBIX HAAMKMCEN.
['eomeTpryeckue NoCTPOEHUS C MOMOIIBI0 MAaIIMHHOM rpaduku (13 4.)

['eomeTpryeckue MoCcTpoeHUsl ¢ MOMOIIbIO MamIMHHON rpadguku. Touka. Otpe3ok. Ilpsmas.
Kpyr. Jyra. Maccus. J[lenenue oxpyxkHoctu. Compsbkenue. Ciou. Pabora B 1Bere.
Brinonnenue rpaguueckoit padotsl B Bete. Hanecenue pazmepos. L tpuxoBka.

7 KIIACC

[IpaBuiia ohopmieHus yepTexe B cuctemMe aBToMmatuzupoBanHoro npoektuposanus (CAIIP) (6 4.)
3anonHeHue cBOAHBIX TaOmui: Popmartel. TpeOoBaHus, NpeAbsBiAsieMble K O(OPMIICHHUIO
yeprexeid B CAIIP. lltamnsl. Pamku. Bemonnenue rpadguueckoii padotsl o I'OCT B CAIIP.
Beinmonuenue rpapuyeckoit padotst mo I'OCT B CAIIP

OO01ue cBeleHHs 0 MAllIMHOCTPOUTENBHBIX YepTexkax (5 4.)

Bunpl u3genuii 1 KOHCTPYKTOPCKHUX JOKYMEHTOB. WM300pakeHwe COeAMHEHUI eTrasei.
Paboune yeprexku u 3cku3bl aeraneid. COopouHble uyepTexu. UTeHHe U JeTalupoBaHUE
coopouHoro yepTexa. OOIIMe CBEIEHUS O CXEMax.

MarmunoctpoutenbHoe yepuenue B CAIIP (7 4.)

Bunpl, paspessi, ceuenuss B CAIIP. 3amonnenue cBogHbix TaOmui: OCHOBHBIE U
nononHutenbHble BUAbL. Ceuenus. IIpocteie paspe3bl. CrnoxHble pa3pesbl. BblllonHeHMe
TPETHETO BHUJA IO JIBYM AaHHBIM. MI30MeTprueckast NpOEKLIHs ¢ BBIEMKOW ITEPEAHEN YETBEPTH.
OO6mmue cBeneHrs 00 PIEKTPUIECKUX cxeMax (2 4.)

OO01Me cBeIEHUS O CXEMaX, Pa3HOBUIHOCTb AJIEKTPUUYECKUX CXEM UX Ha3HAUCHHE.

Cxema KOMIIbIOTEpHOM ceTH (3 4.)

Cxema KOMIIBIOTEPHOU CEeTH

Ocobennoctu rpaduyeckoro 0ohopMIIeHUS CXEM LUPPOBON BEIYMCIUTEILHON TEXHUKH (4 4.)
VYcnoBHbie Tpaduueckrie 0003HaUCHU B cXeMax HU(PPOBON BBIYUCIUTENIBHON TeXHUKH. OCHOBHBIE
TpeboBaHus K 0hOpMIICHHUIO cxeM HUGPOBOM BhIYUCIUTENbHON TexHKU. Cxema [[BT.

[IpocToe MonienupoBanue TpEXMEepHOE MOoIeIMpoBaHue (8 4.)

JloOaBiieHne 00beKTOB. PexuMbl 00beKTHBIN U penakTupoBanus. [Ipoekt «Mosekyna Boga». [IpoekT

«Cuetbiy». [Ipoekt «Pobot». [TpoekT «Komuaray. [TpoekT «KyOuk-pyoux». [Ipoekt “Cka3zounbiii
ropoa”



8 KIIACC

Brenenune B nporpammy Blender (6 4.)

3nakomMcTBO ¢ mporpammont Blender. JlemoHCTpalusi BO3MOXKHOCTEH, 31€MEHThI HHTEpdeiica
Blender. OcnoBbl 00paGotku wu3o0Opakenuit. IIpoext «Ilupamunka». IIpUMUTHUBEI.
Opuenranuss B 3D-mpocTpaHcTBe, MepeMelleHne W Hu3MeHeHne oO0BhekToB B Blender.
BripaBHUBaHMe, rpynnupoBKa, 1y0nMpoBaHue U coxpaHeHue o0beKToB. IIpoekT « CHEroBuK».
[IpocTas Buszyanu3aus 1 COXpaHeHue pacTpoBoil kapTHHKH. [IpoekT «Mebenby



OOBEKTHI 1 OCHOBHBIE OTiepaliuy ¢ HUMHU B mporpamme Blender (18 4.)
Jlo6aBnenrne o0bEeKTOB. PexxuMbl 0OBEKTHBIM M pemaktupoBaHus. [IpoekTtsl «Moliekyna Boja» u

«Cuetbl». OkcTpynupoBanue (BbiiaBiuBanue) B Blender. Crnaxuanue oObektoB B Blender.
[IpoexT

«Kamna Boap». Ilpoekt «PobGot». Ilpoekt «Kpyxkka». Ilogpasnenenue (subdivide) B Blender.
[IpoexT

«KomHuaray. Muctpyment Spin (Bpamenue) Ilpaktuueckas pabora «Co3naHue Basb».
Moaudukaroper B Blender. Jlormueckue omnepanuu Boolean. I[Ipaktuyeckas pabora
“Ilyropunia”. bazoBbie mnpuemsl paboTel ¢ TekctoM B Blender. Ilpoekt «bpenoky.
Monudukaropsr B Blender. Mirror — 3epkambHoe oToOpakenue. Ilpoektr «[ antemmy».
Monuduxatopst B Blender. Array — wmaccus. Ilpoekt «Kybuk-pyoux». JlobGaBienue
matepuana. CoiicTBa MaTepuana. Tekctypsl B Blender. [Ipoekt «Cka30uHblif ropoi»
CrnosxxHble TeoMeTpuueckue Gurypsl B nmporpamme Blender (5 4.)

[Toctpoenne cioxHbIXx reomerpuueckux (¢uryp. Iledarb. IlocTpoeHue  CIOXHBIX
reOMEeTpUYECKNX OpHaMeHTOB. [leuats. IHCTpyMeHTHI Hape3ku u ynanenusd. [Ipoekr «Illkona
Oyayuiero». KioHupoBaHue U BHEAPEHUE B CLIEHY OOBEKTOB U3 IPYrux (haisios.

Cmnaiinel B nporpamme Blender (3 4.)

OcHoBbl co3fanus criaitHoB. Co3naHue TpEXMEpHBIX OOBEKTOB Ha OCHOBE CILIAHOB.

Mopaudukarop Lathe. Monudukarop Bevel.

AnumupoBanue B nporpamme Blender (3 4.)

AnumupoBanue. CoxpaHeHue aHumaruu. AxuManus. Kagpsel, omepauuu Hax kaapamu. [Ipoekt
«Msw». IIpoekt «I amakTuka



[INTAHUPYEMBIE PE3VYJIbTATHI OCBOEHUMS TTPOI'PAMMUBI
I10 TEXHOJIOI'A HA YPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI
B pesynpraTe m3ydeHus WHKEHEpPHOW TrpadUKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyudatomerocst OyayT chopMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) IATPHOTHYECKOT0 BOCITUTAHUSIL:

o IMPOABIICHUC HHTCPCCA K UCTOPHUHU U COBPCMCHHOMY COCTOAHUIO pOCCHﬁCKOﬁ HAaYKHN U
TCXHOJIOI'NH,

o LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUMCKUX MHKEHEPOB U YUEHBIX.
2) rPaKIAHCKOI0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
° OCBOECHHE COIMAJILHBIX HOPM M MPaBUJI MOBEACHUS, POJIK U (POPMBI COIUATILHON KU3HU
B rpymnmnax M cooOIIeCTBaX, BKIIOUasi B3POCIbIE U COLIMAIBHBIE COOOIIECTRA.
3) 3CTEeTUYECKOI'0 BOCIUTAHHA:
. MMOHMMAaHHE IIEHHOCTH OTE€YECTBEHHOTO M MUPOBOrO MCKYCCTBA, HAPOJHBIX TPAIUALIUN
W HAapOJHOTO TBOPYECTBA B ICKOPATUBHO-IIPUKIIATHOM UCKYCCTBE;
. OCO3HAaHUE POJIM XYJ0KECTBCHHOM KYJBTYPbhl KaK CpeACTBa KOMMYHUKAlUU U
CaMOBBIPaXEHUS B COBPEMEHHOM OOIIIECTRE.
4) IEHHOCTHU HAYYHOI'0 NMO3HAHUSA U NMPAKTHYECKOM AeTeJIbHOCTH:
. pa3BUTHE MHTEpPECA K MCCIIEIOBATEIbCKON AEATEIBHOCTH, PEATn3alii Ha MPAKTUKE
NOCTUKEHNN HAYKH.
5) popmMupoBaHus KYJbTYPbI 3/I0POBbSI U IMOIIMOHAIBHOI0 0JIATONOTYYMS:
o YMEHHE pacro3HaBaTh HH(GOPMAIIMOHHBIE YTPO3bl U OCYIIECTBIISIT 3aIUTY JIMUHOCTU OT ITUX

yIpos.
6) TPY10BOI0 BOCITUTAHUS:

e  YMEHHME OCO3HAHHO BBIOMPATh WHAMBUAYAIBHYIO TPACKTOPHUIO PA3BUTHS C y4ETOM
JUYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEN.
7) 3KOJIOTHYECKOI0 BOCIITUTAHUS:
e  BOCHHUTaHHUE OEPEKHOTO OTHOIICHHSI K OKPY’KAIOIICH cpejie, TOHNMaHKE
HE00X0AMMOCTH cOOII0IeHHsI OamaHca MEX Iy TPUPOION U TeXHOC]epoi;
e  OCO3HaHWE IPEIEIIOB MPEe0OPa30BATCIILHOMN ACSITCIIBHOCTH YEJIOBEKA.

METANIPEJMETHBIE PE3YJIBTATHI

B pesynbTaTe n3ydeHuss MHOKEHEPHOU Tpad)MKu Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs y
obOyuatomierocs 0yayT copMUpOBaHbl YHUBEpPCAIIbHBIC TTO3HABATEIbHbIE YUeOHbIE ICHCTBYSI,
YHUBEpCAIbHBIC PETYJSATHBHBIC YYeOHBIC JCHCTBUS, YHUBEpPCAIbHbIE KOMMYHHKATHBHBIC
ydeOHbIe JIEHCTBUS.

YHuBepcajibHble NO3HABATEIbHbIE Y4eOHbIE /1eiicTBUS

ba3oBble JJornyeckue aelcTBUA:
. BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU TPUPOTHBIX U PYKOTBOPHBIX OOBEKTOB;
. yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(UKALIUK, OCHOBAHUE JIJIs1 0000IIeHUS U
CpaBHEHMUS;
. BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (DaKTax, JaHHBIX U



HAOTIOACHUSIX, OTHOCSIIUXCS K BHEIITHEMY MUDY;
e CaMOCTOSITEJILHO BbIOMpPATH crnoco0 peLIeHus
MOCTaBJICHHOW  3a/lauM, WCHOJB3yS  JJIA ATOTO HEOOXOAUMBIC
MaTepuasbl, THCTPYMEHTBI U TEXHOJIOTHH.
Ba3oBhIe ucciiegoBarejabcKue 1ecTBUA:
e  HCIOJB30BaTh BOMPOCHI KaK UCCIEA0BATEILCKUI HHCTPYMEHT MTO3HAHUS,
e (opMupoBaTh3anpPOChl K HMHPOPMAIIMOHHON CHUCTEME C 1IEJIbIO
MOJIyYeHHUST HEoOX0UMON HH(OpMaIuu;
e  OIICHUBATH MOJHOTY, TOCTOBEPHOCTh M aKTYaJIbHOCTh TOJyYCHHON MH(GOPMAITUH;



e  OBJAAEBAaTh HAaBbIKAMU W3MEPEHUS BEJIMYMH C IOMOUIBK0  HM3MEPUTEIbHBIX
MHCTPYMEHTOB, OLIEHWBATh IOTPEIIHOCTb WU3MEPEHHUs, YMETh OCYUIECTBIATH
apudmeTnyeckue AeUCTBUS ¢ MPUOTKEHHBIMH BETUUNHAMUY;

e  CTPOUTH U OIICHUBATH MOJIENU OOBEKTOB, SIBICHUI U MPOIIECCOB;

e  yMETh CO3/aBaTh, NPUMEHATH U MPe0OPa30BHIBATH 3HAKH U CUMBOJIBI, MOJICTH U CXEMbI
I pellieHus] y4eOHbIX U MTO3HABATENIbHBIX 3a/1a4;

e yMETh OIICHMBATh TMPAaBUIBHOCTb BBIMOJHEHUS Y4YeOHOH 3amaun, COOCTBEHHbBIE
BO3MOKHOCTH €€ PELLCHMS;

Pabora ¢ nundopmanmeii:

e  BbIOMpaThH QPOpMy IpeacTaBiICHUS HH(OOPMALIUY B 3aBUCHMOCTH OT ITOCTABJICHHOM 3a/1auH;

e  IIOHMMATH Pa3IMYUE MEXKIY JAHHBIMU, HH(OpMaLUEN U 3HAHUSAMU;

e  BJAJETh TEXHOJIOTHEN TpaHC(HOpPMALIMK JaHHBIX B MH(OpMaLMIO, THPOPMAIIUHU B 3HAHUS.

PeryasiTuBHble yHHMBepcajibHbIEe Yy4eOHbIE
aeicTeust CaMoopraHusanms:

e  yMETh CAMOCTOSITEJILHO OMPENEIATh 1IeJIU U TUIAHUPOBATh MYTH UX JOCTHKEHUS, B TOM
YuClie allbTepHATUBHBIC, OCO3HAHHO BHIOMpaTh HaubOosiee >(PPeKTUBHBIE CIOCOOBI
penieHus yueOHbIX U TT03HABATEIbHBIX 3a/1a4;

e  yMETh COOTHOCUTH CBOM JIEMCTBUSA C IUIAHUPYEMBIMH PE3YJIbTAaTaMH, OCYLIECTBIATH
KOHTPOJb CBOEHM JEATETbHOCTU B MPOIECCE MOCTIKEHHUS pe3yJbTara, OINPEeNeNsiTh
CIOCOOBI ICUCTBUI B paMKax MPEIOAKEHHBIX YCIOBHI U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICUCTBUS B COOTBETCTBUU C U3MEHAIONIEHCS CUTYaIINEN;

e  JleTaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMoKkOHTpPOJIBb (pediexcus):
e  JaBaTh aJICKBATHYIO OLICHKY CUTYAIIMU U MPEAJIaraTh IJIaH €€ U3MECHEHUS;

e  OOBSACHATh NPUYMHBI JOCTHXKEHUS (HEJOCTIKEHMS) pe3ylbTaTOB MpeoOpa3oBaTENbHOM
JeSTeNIbHOCTH;

e  BHOCUTb HEOOXOAMMBIE KOPPEKTUBBI B JEATENBHOCTh MO PELICHUIO 3aJaud WIH IO
OCYILECTBJICHUIO MPOEKTA;
e  OLECHHUBAThb COOTBETCTBHE pe3yJibTaTa €M W YCIOBUSM M MNpPU HEOOXOIUMOCTH
KOPPEKTUPOBATH LEJb U IIPOLIECC €€ NOCTUKECHUS.
YMeHusi IPUHATHA ce0s1 M APYTrUX:
e  IMpHU3HABATh CBOE MPABO Ha OLIMOKY IPU PELICHUH 3a]lay WIH MPU Pean3alii IPOeKTa,
TaKoe K€ MPaBO JIPYTroro Ha MoI00HBIE OLINOKH.
KoMMyHMKAaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIe AeiCTBUS

v oOyyarorierocs OoymayT chOpMHUPOBAHBl YMEHUS  0OW{eHUA KaK
4acTh KOMMYHUKaTUBHBIX YHUBEPCAJIBHBIX YUYECOHBIX JIEHCTBUI:
e B X0jJe 00CYyXAeHHUs yueOHOro MaTtepuara, JIaHUuPOBaHUS U OCYIIECTBICHUS Y4€OHOTO
MIPOEKTA;

e B paMKax IMyOJUYHOTO MPECTABICHUS PE3YIbTATOB TPOCKTHOM e TEIHHOCTH;

e B XOJI¢ OOIIEHUS C MPEACTABUTEIISIMH IPYTUX KYJIbTYpP, B YACTHOCTH B COITUATBHBIX CETSIX.
CoBMecTHasI 1€ATEJIbHOCTD:

e  TOHHUMAThH U UCIOJIb30BAThH MPEUMYIIIECTBA KOMAHIHOW PaOOTHI MPU peash3aIiui y4eOHOTO



IIPOEKTA;
MOHUMATh HEOOXOIUMOCTh BEIPAOOTKH 3HAKOBO-CUMBOJIMUECKUX CPEACTB KaK
HEO0OXOMMOT0 YCIOBHS YCIICITHON MPOEKTHON ACSITEIBHOCTH;

YMCTh aICKBATHO HHTCPIIPCTUPOBATH BBICKA3bIBaAHUA
CO6€C€I[HHK8, — Y4aCTHHKaA COBMECTHOU
JACATCIBbHOCTH,

BJIa/ICTh HABBIKAMU OTCTAUBAHUS CBOCH TOUKHM 3pEHUS, UCIIOJIb3YS PU ITOM 3aKOHBI JTIOTHKU;
YMETh Paclio3HaBaTh HEKOPPEKTHYIO apryMEHTALIUIO.



INPEAMETHBIE PE3YJIbTATBI
K KoHIly 00yueHus 6 5 Kinacce ydaniuiicss HayYuTCs:

aHAMM3UpoBaTh (hOpMy mMpeaMeTa Mo YepTexKy, HATISAHOMY M300paKeHUIO, HATYpe U
IPOCTEUIIIUM pa3BEepPTKaM;

OCYIIIECTBIISATH HECIOXKHBIE MPpeoOpa3oBaHus (POPMBI U IPOCTPAHCTBEHHOTO TTOJIOKCHUS
MPEIMETOB U UX YaCTEM;

YUTATh U BBITIOJHSTH BUIbl HA KOMIUIEKCHBIX YepTexkKax (U ACKHU3aX) OTAEIbHBIX MTPEIMETOB;
aHATM3UPOBATh rpadUIECKUNA COCTaB N300PaKECHHUIA;

BBIOMpATH TJIABHBIA BUJ W ONTHMAJIbHOE KOJWYECTBO BHJIOB Ha KOMILIEKCHOM

yepTexke (M ICKU3E) OTACIBHOIO MPEAMETa;

YUTaTh W BBITIOJHATH HATJSITHBIE M300pa)K€HUs, aKCOHOMETPUYECKUE IPOCKITUH,
TEXHUYECKHE PUCYHKH ¥ HAOPOCKU;

MIPOBOJIUTH CAMOKOHTPOJIh MPABIJIBHOCTH M KAYECTBA BHIMTOTHEHUS POCTEHIITNX TPaPUISCKUX
pabor;

MPUBOJIUTH MPUMEPHI UCTIOIB30BaHUS IPadUKH B )KU3HU, OBITY U TPO(ECCHOHATILHON
TeSATETLHOCTH YeIOBeKa.

K koHIly 00yueHus ¢ 6 Kracce ydaluiicss HAy4UTCs:

YUTATh U BBITIOJHITH BUIbl HA KOMIUIEKCHBIX YepTexKax (U ACKHU3aX) OTAETbHBIX MTPEIMETOB;
aHAIM3UPOBATh rpadUUECKU COCTaB N300PAKECHUIA;

BBIOMPATH TJIABHBIA BUJ U ONTHUMAJIBHOE KOJWYECTBO BHJIOB Ha KOMIUICKCHOM

yepTexke (M ICKHU3E) OTACIBHOTO MPEIMETa;

YUTaTh W BBITIOJHATH HATJSIHBIE M300paK€HUS, aKCOHOMETPHUYECKHE IPOCKITUH,
TEXHUYCCKHE PUCYHKH M HAOPOCKHU;

MIPOBOAMTH CAMOKOHTPOJIH MPABUIILHOCTH M KaUECTBA BBITOJIHCHHUS TIPOCTEHIINX rpauuecKkux
paboT;

MPUBOIUTH MPUMEPHI UCTIOIB30BaHUS T'papuKU B KU3HU, ObITY U MPOPECCUOHATBHON
NEATEIBHOCTH YEJIOBEKA.

aHaJIM3UPOBaTh (HOpMy IpeIMeTa MO YepTexKY, HArJIAJHOMY H300paKEHUIO, HAType U
IIPOCTENIIINM pa3BeEPTKaM;

OCYIIECTBIISATh HECIIOKHBIE MpeoOpa3zoBaHus POPMBbI U IPOCTPAHCTBEHHOTO MOJIOKEHUS
MPEAMETOB U UX YaCTEW;

K koHIily 00yueHus 6 7 Kaacce yqauiuiicss HayquTcs:

MPUBOJUTH MPUMEPHI UCTIOIH30BaHUS TPadUKH B )KU3HU, OBITY U TPOPECCHOHATIEHON
NEATEIbHOCTH YEJIOBEKA.

aHaMM3UpoBaTh (hopMy mpeaMera Mo YepTexKy, HATISIHOMY M300paKeHUIO, HATYpe U
IIPOCTEUIIIUM pPa3BEPTKAM;

OCYILECTBIISITH HECIIOKHBIE MpeoOpazoBaHust (POPMBI M TPOCTPAHCTBEHHOTO MOJ0KEHUS
MPEAMETOB U X YaCTEH;

YUTATh U BBITIOIHATH BUJIbl HA KOMIUIEKCHBIX YepTekax (M 3CKU3aX) OTACIbHBIX MPEIMETOB;
aHaJM3UPOBaTh rpapUUecKuil COCTaB U300paAKEHUM;

BBIOWpATh TJIABHBIM BUJ U ONTUMAJIbHOE KOJIMYECTBO BUIOB Ha KOMIUIEKCHOM

yepTexke (M ACKHU3E) OTACIBHOrO MpeIMETa;



° YUTATb KW BbIIIOJIHATH HAIrJISIAHBIC I/1306pa)KeHI/I$I, AKCOHOMCTPHUUYCCKUC IIPOCKIUMU,

TEXHUYECKHE PUCYHKH U HAOPOCKHU;
e  MPOBOAWTH CAMOKOHTPOJIb MPABUIHLHOCTH M KaUECTBA BBHIITOJHEHUS MPOCTEUIITNX TpaduIecKuX
pabor;

K koHIily 00yueHus ¢ 8 knacce ydamuiicss HayquTcs:
e  AnanmuzupoBarh rpaduyecKre MporpaMmmsbl ¢ TOUKH 3peHust 3D-MoaeTMpoBaHuUs.



AHann3upoBaTh MOJIH30BATEILCKUIM HHTEP(PEIC MPOrpaMMHOTO CPEJICTBA.

Peann30BbpIBATHTEXHOJIOTHIO BBINIOJIHEHNSI KOHKPETHOM CUTYalluy C  TIOMOLIBIO
penaKkTopa TpeXMEPHOM rpauky.

Ilepeasurarscs o 3D MpoCTpaHCTBY NOMOIIBIO KJIABHIIL

IlenTpupoBath, IepeMeniaTh BpalllaTh, MacIITaOUPOBaThb OOBEKTU3MEHATH pa3Mepbl

o0BbekToB brienaep, coznaBaTh Cia0XKHbIE Tpaduveckie 00BEKTHI C MOBTOPSIOMIUMUCS U

/i mpeoOpa3oBaHHBIMU (PparMeHTaMHU.

PaboTtatk ¢ M3II0OBEKTAMU CPEABl TPEXMEPHOTO MOACITUPOBAHMSL.

OmnpenensiTh MHCTPYMEHTHI TPapUUeCKOro penakTopa sl BBIMOJIHEHHS 0a30BBIX

omnepanuii Mo CO3AAHUI0 MOJEIICH.

BxirouaTs COOTBETCTBYIOIINI PEXUM: pEAAaKTUPOBAHUE BEPIIUH, 1100 pedep, b0

rpaHel, U3MEHATh pa3Mepbl rpaHel, péoep.

Hcnonb30BaTh HHCTPYMEHT DKCTPYAUPOBAHHUS, CIIOCOOBI CIIIaXKUBAHUS OOBEKTOB,

YMETh IPUMEHSATH UX MPU HEOOXOAUMOCTH.

Bb1aensaTe B cloKHbIX TpaduyecKkux 00beKTax NpocThlie (rpaduueckue NpUMUTHBBI).

[1nanupoBaTh pabOTy O KOHCTPYHPOBAHUIO CJIOKHBIX I'pahuIecKuX 0ObEKTOB U3 MPOCTHIX.

CoznaBath OOBEKTHI C HUCIOIB30BAHUEM MHCTPYMEHTA MOJpa3IeieHUS.

Hcnonbs30BaTh MHCTPYMEHT Spin JJIsl CO3AAHUS MOJIETIEH.

OOBACHATD, UTO TAKOE «MOAUDPUKATOPY, MPUMEHATH 3TOT UHCTPYMEHT ISl CO3/JaHUSI MOZEIEH.

Hcnonb30BaTh BO3MOKHOCTH TPEXMEPHOIO pelakTopa it fobasienus 3D - Tekcra.

Co3znaBaTh 0OBEKTHI C UCIIOJIB30BAHUEM PA3IMYHBIX MOJAU(PHUKATOPOB.

N3MeHsTh 1BET 00BEKTa, HACTPOUKY MPO3PAYHOCTH.

AHanu3upoBaTh rpapuuecKre NporpaMmMbl ¢ TOUKH 3peHust 3D-MoenpoBaHusl.

AHanu3upoBaTh MOJIb30BATENbCKUN HHTEP(ENC MPOrpaMMHOIO CPECTBA.

Peann30BbIBATH TEXHOJIOTHUIO BBIMOJIHEHHSI KOHKPETHOM CUTYallud C  TTOMOIIbIO
penaKkTopa TpeXMepHO# rpaduku.

BriOupats 1 onpenensaTh rpadguueckue nporpaMmbl i padboThl ¢ TPEXMEPHOU rpaduKo.

Br16upaTh 1 3arpyxaTh Hy>KHYIO IpOrpammy.

OpueHTHpOBaTHCS B TUTIOBOM MHTEpderice.

[Tonb30BaThCA MEHIO, PA3JTMYHBIMU MAHEISIMU IPOrPAMMBI.

Hcnonp30BaTh BO3MOKHOCTH IMTPOTPAMMBI JIJIsl pa3JIMUHbIX Onepaluii ¢ 00bEKTaMH.

AHanu3npoBaTh BO3MOKHOCTH TPEXMEPHOI'O PEJAKTOpPa C TOYKHU 3PEHHS CO3AAHUS

AHUMALMOHHOT'O CHOXKETA.

Peann3oBbIBaTh TEXHOJIOTHIO CO3/IaHUS TPEXMEPHBIX OOBEKTOB, AaHHUMALIUU C

MOMOUIBIO PEAAKTOPa TPEXMEPHOU rpaduKH.



TEMATHYECKOE

INJIAHUPOBAHHUE
5 KJIACC
KosnuecTBo 4acoB
Ne HauMeHoBaHMe pa3iesioB U TeM AlanITUPOBAHHOE
n IporpaMmb Beero Kontpoabnsbie [IpakTtuuyeckue conepskanme
1 padoThI padoThI
Paznen 1. Yepuenue
1.1 Brencaue 1 I103HaKOMUTB C CTPYKTYPOU U
cojiepKaHueM y4eOHOTo
rpoiiecca
NHCTpyMEHTBI, IPUHALJIEKHOCTH U [103HaKOMHTE ¢ MaTEpHATaMHU 1
12 MaTEPUAIbI 171 BBITIOJTHEHHS YEPTEKEN 1 MPUHAICOKHOCTAMI VT
UCPTCIKCHU. T'oToBanpHa U eé
coxepxuMoe. IHCTpyMEHTHI,
MpeaAHa3HAYCHHbIC OJIA
BBITIOJTHCHU A ‘-ICpTC)KCfI TYWBIO.
UIuneliku 1 yroapHUKU. bymara.
IToaroToBKa HHCTPYMEHTOB K
pabote. PanimoHanbHbIE TpUEMBI
paboThl U OpraHu3anus
abouero mecra.
[Tpocreiitme mpuémel pabOTHI ¢ 1103HaKOMHUTB C IpUEMaMH
1.3 YEPTEKHBIMU UHCTPYMEHTAMU 3 PaboTBI ¢ 4EPTEHKHBIMU
HMHCTPYMCHTaMU, IPUMCHHUTDb UX
Ha IMPAKTHUKE C IICAaroroMm
1.4 [IpaBuna opopmiaeHus yepTexen 3 OcHoBHbIe PaBHIIa HAHECEHHs!
Pa3MEPOB Ha YCPTECIKaAX.
Pa3MepHI)Ie Yquciia, BBIHOCHBIC U
Pa3sMEPHBIC JINHUH.
Y CIIOBHBIE 3HAKU
O6mue npaBua HAHECEHUS Pa3MEPOB JIMHEHHDBIC U YTJIOBBIC Pa3MEpHI.
15 ha weprese 4 MaciTab.
PCKOMCHI[&L[I/II/I 110 BBIIIOJTHCHHUIO
YEPTEKEH.
Wtoro no pasueiny 12
Paznen 2. 'eomerpust




®dopma u popmMooOpa3zoBaHHE.

[TocTpouTsh rpauk MIOCKON

2'1 HHOCKOCTHaﬂ Fpaq)HKa 10 JeTaJIvk C 3JICMCHTAMU OCJICHUS
OKPY>KHOCTH Ha paBHBIC YaCTH

2.2 ["eoMeTpUYECKUE OCTPOCHHUS 3 BbInoTHUTE rpauK «ILI0CKOH
nerann» B MacmTabe M1:2.
Hanectu pazmepsl.

)3 dopma u hopMooOpa3oBaHUE. 9 BpinonuHTh 00beMHBIH rpaduk

: O6bemMHas rpaduka
22
OBHIEE KOJIMYECTBO YACOB I10O 34

IMPOT'PAMME




TEMATHUYECKOE IINTAHUPOBAHHUE
6 KJIACC

Koau4yecTBO YacoB

Ne HaumeHoBaHMe pa3gesioB U TeM AanTHPOBAHHOE
B Kourtpoiasbnsbie [IpakTuyeckue
r
n/n MPOrpaMMbl cero padoThbI padoThbI co/iep:KaHue
Pa3znea 1. Yepuenue
1.1 [IpaBmiia ohopMiIeHUS YepTEKEH 2 OCHOBHBIC IPABHIIA HAHCCCHHSI
pa3MEPOB HA YEPTEKAX.
PaSMeprIe YHcCJia, BBIHOCHBIC U
Pa3MEPHBIC JINHUU.
Y CcI0BHBIE 3HAKH
OO1ue npaBuiIa HAHECEHUS Pa3MEPOB HA OCHOBHBIC IPABHIIA HAHECCHHSI
13 Mertoa npoeurpoBaHus U rpaduyeckue 4 [lozHakoMuTs METOAAMH
: CIOCOOBI MOCTPOCHMS H300paXKEHU N [IPOCLIUPOBAHMS 1 IIPUMCHATD MX
pY OCTpOeHKE Tpadura
1.4 UreHue 1 BBIIOJIHEHUE YEPTEKEN 5 TloHMMATD H BBITOIHATE
IMPAaBUJIbHO YCPTCIKHU
1.5 UYepTexk o0IIEro BUaa U cOOPOUHEIIA 3 Pasinyath v noHuMars
HepTexk 0COOEHHOCTH YepTexa oOIIero
BUaa U C60p0"IHBII‘/’I YCPTECIK
Hrtoro no pazneny 17
Paznen 2. CucreMbl aBTOMATH3MPOBAHHOI0 IPOEKTHPOBAHUS
51 BBeenue B cucTeMbI 3 ITo3HAKOMUTH C 0COOEHHOCTSIMH
) aBTOMATHU3HUPOBAHHOTO NMPOCKTUPOBAHUS ABTOMATH3INPOBAHHOTO
IMPOCKTUPOBAHUA U ITPUMCHATDH
MX B IIOCTPOCHUH ITPOCKTA
b 5 ["eoMeTpHUECKUE TOCTPOSHMSI C 14 IpakTiieckas paboTa
: MTOMOIIILI0 MAIIMHHOM Tpaduku
Wtoro no paszueiy 17
OBILEE KOJIMYECTBO YACOB I10 34 0 0
ITPOI'PAMME




TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KoauyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM K n JJIeKTPOHHbIE
OHTpoJIbHbIEe TIpakTHYeckue
n/n MPOrpaMMbl Bcero padoThbI padoThbI (undposbie)
oOpa3zoBaTejibHbIE
pecypchl
Pa3nen 1. CucreMbl aBTOMATH3HMPOBAHHOI0 POEKTHPOBAHUS
[TpaBuna oopmiieHHs YepTEKEH B
1.1 CUCTEME 6
aBTOMATHU3UPOBAHHOTO
npoektupoBanus (CAIIP)
OO011e cBeqeHNA O
1.2 MaITUHOCTPOUTEIIBHBIX YePTEIKAX 5
1.3 MammnoctpoutensHoe uepuenne B CAIIP 7
14 [IpocToe MoaenpoBaHue TPEXMEPHOE .
: MOJIETTUPOBAHUE
Wroro no pazneny 25
Pa3znes 2. JiaeKkTpu4ecKne cxembl
2.1 OO6mue cBeIeHus 00 IEKTPUISCKUX 2
cxemax
2.2 (Cxema KOMIIBIOTEPHOU ceTH 3
OcobeHHocTu rpaduyecKkoro
2.3 odopmiieHus cxem nudpoBoit 4
BBIYHCIIUTEILHON TEXHUKA
WToro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 34 0 0
[TPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaunvecTBOo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JJIeKTPOHHbIE
B Kourtpoiasbnsbie [IpakTuyeckue
n/n MPOrpaMMbl cero paGoThI paGoThI (undposbie)
oOpa3zoBaTejibHbIE
pecypchbl

Pasnen 1. TpéxmepHoe moaesmpoBanue B nporpamme Blender

1.1 Beenenue B nporpammy Blender 6

OOBEKTHI M OCHOBHBIE orncpanuu ¢ HUMH

12 B nnporpamme Blender 18
13 CnosxHble TeOMETPUYECKHE (PUTYPHI B 5
: nporpamme Blender
1.4 Crmuaiiasl B nporpamme Blender 3
1.5 AHnmupoBaHue B mporpamme Blender 2
Wroro no pasaeny 34
OBILIEE KOJIMYECTBO YACOB I10 34 0 0

[TPOIPAMME




ITOYPOYHOE IINTAHUPOBAHMUE.

S KVIACC
Kouun4vecTBO yacoB AIlaHTI/IpOBaHHOG coaepkanue
Ne
Tema ypoka Konrpouabsnbie IIpakruyeckue
n/n Bcero
padoThI padoThI
1 Brencaue 1 [To3HAKOMUTBH € CTPYKTYpPOH yueOHHKa,
COJIepKAHUEM NPOrPaMMBbl
) NHCTpyMEHTBI, TPUHAIIC)KHOCTH U | [To3HaKOMHUTH ¢ MaTepUaIaMu 1
MaTEpHUaJIbl IS BBIITOJIHEHHSI YEPTEXKEN MPHHAMTCKHOCTAMH JUIS HCPTCXKCH.
['otoBanbHA 1 €€ conepxumoe. IHCTpyMEHTHI,
npeHa3HAYCHHbIE JUIs BBITOJIHEHUS YepTexen
TYLIBIO.
[IpoBecHUE MapaLIeIbHbIX UIuneiiku u yroapHuku. bymara. [logroroska
2
3 MepeceKaloNXCs 1 MHCTPYMEHTOB K pabote. PanmonansHbie
. . npreMbl padOThl U OpraHu3aLus pabodero
JTMHWH C TOMOIIBIO JMHEUKU U YTOJILHUKA, MECTa
JIBYX YTOJIbHUKOB, TUHEUKHA U IUPKYJIIS
YIpaxHEeHHUs Ha IIPOBEICHUE OKPYKHOCTEN Ilo3HaKOMHTB € prEMamMu paboThI ¢
4 paBJIH‘{HOFO ,[[I/IaMeTpa 1 HUCPTCIKHBIMU UHCTPYMCHTAMU, IPUMCHHUTDb UX
Ha MPaKTHKE C MeJarorom
5 I[GJ'IGHI/IC OTpGSKOB u yFJIOB Ha 94aCcTHu 1 BrInOJIHATE ACJICHUEC OTPE3KOB M YIJIOB HAC
4acTH
[ToHsiTHE O TOCYIAPCTBEHHBIX CTAHAAPTAX [MoznakomuTts ¢ onpenenenrem noustuss ECKJI
6 1
ECKJ
OCHOBHBIE Tpe60BaHI/I$I K O(bOpMJIeHI/IIO [To3HaKOMUTH C OCHOBHBIMHU TPEOOBAHUAMHU K
7 ueprexa. DopMAaThl 1 ohopMIIEHHIO YepTeka COBMECTHO C Ielaroram
HI/IHI/II/I qepTe)Ka; ynpa)KHeHHg Ha 3aerHI/ITI> Ha NPAKTUKE ITOHATUA JINHUU,
8 " 1
[IPOBEICHUE PA3INYHBIX JIUHUN BBILOJIHAS YIIPaKHCHIA
9 3HAKOMCTBO C TUIOCKUMH (popMamu — | [To3HaKOMUTH C MIOCKUMH (PUTypamu,
reoMeTpuyeckas Gurypa TpeyrobHUK TpeYroJIbHHUK
3HaKOMCTBO C ILIOCKUMH (1)0pMaMI/I _ Tlo3HaKOMHUTH C INIOCKUMHU (I)I/Il“ypaMI/I,
10 1 MPSIMOYTOJIbBHUK
reomMeTpudeckas purypa npsMoyroabHUK




3HAKOMCTBO C TNIOCKUMH (hopMamu —

[To3HaKOMUTH C MIIOCKUMH QUTypaMu, KpyT

11 reomeTpudeckas ¢purypa Kpyr
3HAKOMCTBO C TJIOCKUMH (hOpMaMH — [To3HaKOMUTH C TUIOCKUMHU (QUTYpaMU,
12 reoMeTpuyeckas Qurypa tpanenus rpancoui
pra}KHeHI/ISI Ha BI)IlIepI-II/IBaHI/Ie 3aKpCHI/ITB 3HAaHHA Ha BBIYCPUYMBAHUU
13 reoOMEeTpUYECKUX (QUryp rEOMETPHHUCCKUX Quryp
14 [MoasaTtue CUMMETPUH [To3HaKOMUTH € ONpEeAEICHUEM MOHATHUS
CUMMCTpPUA
M3rotoBiieHre pa3InuHbIX QUTYp U3 [Ipaxtuyeckoe 3aqanne
15 KapTOHA C 3aIaHHBIMU pa3MeEpaMu
['onoBosomka « TaHrpam» - BeIYEPUMBAHUE U [TocTpoenne reoMeTpUIECKOH (PUTyphI
16  COCTaBJIEHHE KOMITO3UIIUU U3
reoMeTpUIECKUX puryp.
17 TBopquKag pa60Ta «OpHaMeHT TUTS TBopueckas paboTa COBMECTHO C MEaroromMm
WHTEPHEPA»
18  TBopueckas pabora «OpHAMEHT JJIst TBopueckast ¢urypa
WHTEPHEPA»
19 JIMHEeHBIE U YTJIOBBIE Pa3MepBhl. [To3HaKOMUTH C JIMHEHHBIMU U YTIIOBBIMHU
asMEpaMu
BriHocHbIE U pa3mepHbie TnHuK. Hanecenne Hanecenue pa3mepoB paauyca U AnamMeTpa
20 pa3sMepoB pasnyca U TUaMeTpa. COBMECTHO C Ilelaroram mo oopasiy
HeoOxoanMoe 1 1OCTaTOYHOE KOJINYECTBO XapakTepru30BaTh pa3MeEPhl, UX KOJIMYECTBO HA
21 pa3MepoOB Ha YEPTECKE. CPTCKE
BrinonHeHne yepTekeil HECI0KHBIX JeTaJICH BBINONTHUTE YEPTEXk C MPUMEHECHUEM
22| nanecenmem pa3MepoB. HaHECeHUH pa3sMepoB
23 JleneHue OKPY>KHOCTH Ha paBHBIC YaCTH. Ioka3aTh eneHne OKPYKHOCTH Ha PaBHBIC
HqacTHu
4 [TpaBua MOCTPOEHUS IPOCTEMIINX [103HAKOMHTB C OCHOBHBIMH IIPaBUIAMH

COIIPSDKEHUM — YTJIOB, IPSIMOU U
OKPYKHOCTH.

MMOCTPOEHMSI IPOCTENIINX YIJIOB, IPSIMOU U
OKPYKHOCTH




Pa3paboTka KOHCTPYKIIUU

Pazpaborats koHCTpyKITHIO. HecmoxxHoTro
MpeaMeTa COBMECTHO C MEJAaroromMm

I[TPOI' PAMME

75  |[HECJIOKHOIO MpEeIMeTa — 1

YEepTEKHOTO UHCTPYMEHTA

(TMHEWKu-11a0I0HA), TETCKOU

UTPYIIKH.

3HAKOMCTBO C 0ObEMHBIMU [To3HaKOMUTB ¢ OOBEMHBIMU T€OMETPHUECKHMU
26 FeOMeTpI/IquKHMI/I 1 TCJIaMU: IIpU3Ma, MupaMujaa, HUJIUHAP, KOHYC,

TeJaMu — Npu3Ma, upaMuaa, UAIUHAD, Hap, TOP-

KOHYC, 11ap, TOP.
27  [lapamMeTpbl FEOMETPUYECKHX TEIL. 1 OCHOBHBIE TApaMETPbI FT€OMETPUIECKHUX TEI
28  MonenupoBanue GopM U3 IIACTUINHA. CosmecTHOE MOZEIPOBAHHE HOPM H3

II1aCTUJIIMHA
29  |HUsroroBnenue GopM — OpUTaMH. 1 Ipaxruueckas pabora
30 [[lomsTHe «pa3BepTKa» ITo3HAKOMUTB C ONPENEICHUEM ITOHATUS
a3BCPTKa

31 [Tpoext «DaHTaCTUYECKUI TOPOI» 1 Co3naHue npoeKTa COBMECTHO € IEAAaroraM u

(BpruepunBanue pa3BEepTOK T€OMETPUUECKUX CTO 3amuTa

Tel,

KOHCTpYHpOBaHUE U3 OyMarm)

[TpoexT «DaHTaCTUYECKUI TOPOI» Co3naHue npoekta paHTaCTHUECKOTo ropoa
32  (BoluepuuBaHMeE Pa3BEPTOK F€OMETpHYECKUX | | COBMECTHO € TeAaroroM

TeJl, KOHCTPYUPOBAHUE U3 OyMaru)

[Tpoext «DaHTaCTUYECKUI TOPOI» Co3nanue npoekTa (paHTaCTUYECKOro ropoja
33  (BoluepuuBaHMeE Pa3BEPTOK FeOMETpHYECKUX | | COBMECTHO € TeAaroroM

TeJ, KOHCTPYUpOBaHUE U3 Oymaru)

[Tpoext «DaHTaCTUYECKUIT TOPOI» Co3naHue npoekra paHTaCTHYECKOro ropoaa
34  |(BoluepuuBaHue pa3BEPTOK FEOMETPUYECKHUX| 1 COBMECTHO € TefiaroroM

TeJ, KOHCTPYUpOBaHUE U3 Oymaru)
OBILIEE KOJIMYECTBO YACOB I10 34




ITOYPOYHOE IINTAHUPOBAHMUE.

6 KUJIACC
KoJsinuecTBo 4acos AanTHPOBaHHOE
coJiep;KaHue
Nei/m Tema ypoka Kourpoubnbie IIpakrnueckue
Beero padoThI padoThI
CDOpMaTBI. Twunel muanii. OCHOBHBIE Ilo3HakOMUTE C OIIpCACICHUSIMHU OHSITUN
1 MPUEMBI pabOThI YEPTEKHBIMU 1 dbopma, Tunel TuHUH. [loka3aTe OCHOBHBIE
MHCTPYMEHTaMH. pUEeMbl PaOOTHI C YEPTEKHBIMU
VHCTPYMEHTAMU
BrinonHeHne yepTexen HeCIOKHBIX BpInOTHUTE YepTEXK HECTOKHBIX JCTANICH
2 JeTAJIE HA OCHOBE MPOCTHIX 1 Ha OCHOBE MPOCTHIX
reOMETPHYCCKUX QUryp. reOMETPUUYECKUX UTYD.
3 JIMHEeHbBIC U YIJIOBBIC Pa3MEpBbI. 1 Iloka3zaTns Ha YEePTCKE JIMHEUHBIE U YIJIOBBIC
pa3Mephl.
4 BBIHOCHEBIC U pa3MepHBIC JIMHUH. 1 Iloka3ath Kak IMpaBUJIbHO HAHOCHUTD
Hanecenue pa3MepoB paanyca u pasMCPBI pajinyca U TMaMeTpa.
MaMeTpa.
BrinonHeHne yepTexen HeCI0KHbBIX BpInOTHUTE YEPTEXKN HECTIOKHBIX JAETaleh
> JIETAJIEV C HAHECEHUEM Pa3MEPOB. 1 C HAHECECHHUEM Pa3MEpOB.
6 [{enTpanbHOE MPOEHUPOBAHUE 1 [T03HaKOMHUTB C ONTPEAECTICHUEM TTOHSITUSA
LEHTPAIBHOE TPOCIIUPOBAHUE
7 [TapauienbHOE POELIMPOBAHUE 1 [T03HaKOMHUTB C ONIPEAECTICHUEM TTOHSTUS
[apaJijIeJIbHOE MPOCHUPOBAHUE
8 [IpsitMOyTOJIBHOE POECLIMPOBAHUE 1 [T03HaKOMHUTB C ONIPEAECTICHUEM TTOHSITHUS
MPSIMOYTOJILHOE MTPOEUUPOBAHNE
BrinonHeHne n300pakeHH MPeMETOB BrinoHeHUTH U300pakeHUs IPEIMETOB Ha
0 Ha 1 OJHOM, ABYX U TPEX B3aUMHO
OJHOM, ABYX U TPEX B3aUMHO MEPIIEHANKYJIIPHBIX TIIIOCKOCTIX
MEPIEHAUKYIISIPHBIX TNTIOCKOCTX




ITPOCKILIAM.

AHanu3 reoMeTpruuecKkoit GopMbl

[IpoBecTr AHaMM3 reoMeTpUYECKOi (HOPMBI

10 IPEIMETOB. PEIMETOB.
CnocoObI YTEHHUSI U BBITIOJTHEHUS [IpuMeHUTH crIOCOOBI YTEHUS U
1 yepTekel Ha OCHOBE aHaln3a (hOPMBbI BBIITOJTHEHUS YEPTEKEN HA OCHOBE aHaIM3a
(bopMbI
HaxosxieHre Ha 4yepTexe BEpILUH, Y4uThCS HAXOJIUTh HA YEPTEIKE BEPIIUH,
12 pedep, rpaHei, MoBepxXHOCTEN pebep, TpaHeid, TOBEPXHOCTEH
r€OMETPUYECKHUX TEJI, COCTABJISIOIINX FEOMETPUYECKUX TEJl, COCTABIISIOIINX
dbopmy mipeameTa dbopmy npeamera
13 BrI60p IIIaBHOTO U300PaKEHUS 1 Pabora ¢ macurabamu
Maciirada
M300paKeHUS
Hanecenue pa3MepoB Ha 4EPTEKE C Y4uTbCSI HAHOCUTD pa3MepPbl Ha YEPTEKE
14 y4aeToM (popMBbI MpeIMETOB
Ueptex o011ero Buaa, €ro Ha3HauYeHUE U BrinosHUTh yepTek 00111eT0 BUIa ¢ ONIOpO
15 COJIEp/KaHue. Ha o0Opaserl
[TopsiioK BBIMOJTHEHUSI COOPOYHOTO [To3HAaKOMHTH C TOPSAIKOM BBITIOJIHEHUS
16 yepTexa. 3yuenue nzoOpakeHuil Ha cOOpPOYHOTO YepTeKa
yeprexe. Crienudpukanus
BrlnonHeHre cOOpOYHOro uepTexa [IpakTuueckas pabora ¢ uepTekaMu
17 MO 3CKU3aM
CucreMnl [To3HaKOMUTE ¢ CUCTEMOI
18 aBTOMATHU3HUPOBAHHOTO ABTOMATHU3UPOBAHHOT'O ITPOCKTUPOBAHUA
npoextupoBanus (CAIIP).
[Tonp3oBaTenbckuii HTEPGEIC
[IPOTrpaMMBI.
19 CniocoObl BBOJIa KOOPAMHAT. Hcnonb30BaTh CIIocoObl BBOAA KOOPIMHAT

[ [pUMUTHUBEL.




20 PenakrrpoBanrue 00bEKTOB YuuThCs peaakTUPOBATh OOBEKTHI
21 [IITpuxoBka. biok. Cromn. [T03HaKOMUTH C IITPUXOBKOM, OIOKOM,
CJIOSIMU
Hanecenue pa3mepoB, TEKCTOBBIX Hanocuts pazmepsl 1o o0pasiy
22 HaIICEN.
["'eomeTpryecKre NOCTPOCHHUS C BBINONTHATE T€OMETPUYECKUE IIOCTPOCHHUS C
23 MOMOIIBI0 MaIIMHHOM rpaduku. Touka. MOMOIIbIO MaIMHHOM rpaduku. Touka.
OTpe3ok. OTtpe3ok
[Ipsimast.
24 Kpyr. yra. BrimonHATs Kpyr, AyTY
25 Maccus. JleneHre oKpyKHOCTH. YYUTHCS BBIIOJIHATE AEIEHUE OKPYKHOCTH
26 ConpspxeHue. Conpsoxenusi. OCHOBHBIE 3JI€MEHTBI
COTIPSDKEHUM (LIEHTP CONPSIKEHMUS, PaInyC
CONPSKEHHUSI, TOUKU KaCaHHUs).
CornpskeHUe IBYX NPSIMBIX (CKpPYTJIEHHUE
YTJIOB).
ConpskeHre Tyru OKPY>KHOCTH IPSIMOM
JIMHHAECH.
27 Crnou. Pabora B 11BeTe. Odopmiienne paboThI B 1IBET, padoTa C
CJI0SIMH
28 BrinonHenue rpaguueckoil padboTsl B BBINOJIHUTE TpadKK B BETE
L[BETE
29 HaneceHue pazmepos YMeTh HAHOCUTH pa3Mephl Ha Tpaduke
30 [ TpuxoBKa. [103HAKOMUTH C MOHATHEM IUTPUXOBKA U
[10Ka3aTh €€ BBIOJIHEHHE
[IpoekT «I'eoMeTprudecKre MOCTPOCHHUS C CoznaHue npoeKTa reOMETpUIECKOe
31 MOMOUIBIO MAIIMHHOM rpapuKm» OCTPOEHUE MAIIMHHON rpapuKu
[IpoekT «I'eoMeTprudecKre NOCTPOCHHUS C CoznaHue npoeKkTa reOMETpUIECKOe
p2 MOMOUIbIO MAIIMHHOM rpauKm» OCTPOEHUE MAIIMHHON rpaduKu
3 [IpoekT «I'eoMeTpudecKre NOCTPOECHHUS C CoznaHue npoeKkTa reOMETPUIECKOe

MOMOIIIbIO MAIIIMHHON Tpa(uKm

OCTPOEHUE MAIIMHHON rpaduKu




[Ipoekt «I'eomeTpruueckre NnOCTPOCHUs C

34 .
IOMOIIIbIO MAIIMHHOW rpauKm»

Co3nanue nNpoeKTa reoMeTpUIEeCcKOe
MOCTPOEHUE MAIIMHHON rpapuKu

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




ITOYPOYHOE IINTAHUPOBAHMUE.

7 KIIACC
KouanuecTBo 4acos JJIEKTPOHHBIE
Ne Jlata uMpposbie
/i Tema ypoka Beero KonrpoJbnbie IIpakrnyeckue R 06pa3oBaTeIbHbIE
padoThI padoThI pecypcbl
1 3anoiaHeHue CBOAHBIX Tabaui: GopMaThl. 1
TpebGoBanus, TpeabIBIIEMBIC K
L opopmienuto ueprexeit B CAITP 1
3 [[ITammel. 1
4 Pamku. 1
Brinonnenue rpaduaeckoit paboThI O
> TOCT B CATIP !
Brinonnenue rpaduaeckoit paboThI O
6 TOCT B CATIP !
OO01ue cBeIeHus o
7 MallIMHOCTPOUTEIBHBIX 1
yeprexax. Buael uznenuii u
KOHCTPYKTOPCKHUX
JIOKYMEHTOB.
8 MN300pakeHne COeTMHEHUN JeTalleH. 1
9 Paboune yepTexu U ICKU3BI JeTaleh. 1
10 COopounsbie yepTexu. UteHue u 1
JeTaTupoBaHre COOPOYHOTO YEPTEKA.
11 OO01Me cBeIEHUS O CXeEMax. 1
MalmHOCTPOUTEIHLHOE YepUCHUE B
12 CAIIP. Bugsl, pa3pessl, ceuenus B CAIIP 1
3anosHeHne CBOIHBIX Ta0mil: OCHOBHBIE
13 U TOTIOJIHUTEIIbHBIE BUJBI. 1
14 Ceuenusl. 1




15

[IpocTbie pa3pesbl.

16 CIioxHBIE pa3pe3bl.

17 BrInosIHEHNE TPETHETO BUJIA 11O ABYM
JTAHHBIM.

18 M30MeTpryecKas IpOEKIHs ¢ BBIEMKOM |
MepeHeN YETBEPTH.
OO11ue cBesieHus 0 cxemax,

19 Pa3HOBHUIHOCTB JJIEKTPUUYECKHUX CXEM MX 1
Ha3HAYCHUE.
OO6mne cBeaeHUs 0 cXeMax,

20 PA3HOBHUJIHOCTH JJIEKTPUUYECKUX CXEM UX 1
Ha3HAYCHUE.

21 (Cxema KOMIIBIOTEPHOU CETH

22 (Cxema KOMIIBIOTEPHOM CETH

23 (Cxema KOMIIBIOTEPHOM CETH
Y cnoBHble rpaduueckue 0003HaYEHUs B

24 cxeMax HU(PPOBOM BHIYUCTUTEILHON 1
TEXHUKHU
OcHoBHBIE TpeOOBaHUS K 0(OPMIICHHUIO

25 CXeM LIU(PPOBON BEIYUCIUTEIHHOM 1
TEXHUKU

26 Cxema [IBT

27 Cxema [IBT
[IpocToe MoemMpoOBaHUE TPEXMEPHOE

28 MojienupoBanue. Jlo6asneHne 0ObeKTOB. 1
PexxrMbl OOBEKTHBIN U peJaKTUPOBAHUS

29 [Tpoext «Monekyna Boaay 1

30 ITpoexT «CueTb» 1

31 [IpoekT «PoboT» 1

32 ITpoekT «KomHaTa» 1




33

[Tpoekt «KyOuk-pyoux»

34

[Tpoekt “Cka304Hblil ropoa”

OBUIEE KOJIMYECTBO YACOB I1O
[MPOT'PAMME

34




HOYPOYHOE IINTIAHUPOBAHHE.

8 KVIACC
KoauuecTBo yacoB JJIeKTPOHHbBIE
Jlata uu(ppoBbIE
Nei/m Tema ypoka Beero Konrtpoabsnsie [IpakTnueckue veteryy | 00PA30BATEILHLI
padoThbI padoThI y e pecypchl
3HAKOMCTBO € Iporpammoit Blender.
1 JlemoHCTpanus BO3SMOXKHOCTEN, 1
aieMeHThl nHTepdeiica Blender.
OcHOBBI 00pabOTKH
M300paKCHUI.
2 IIpoekt «IInpamuaka». 1
[TpumuTuBel. Opuentanus B 3D-
MIPOCTPAHCTBE, IEPEMEILICHUE U
3 n3MeHeHue o0bekToB B Blender. 1
BripaBHUBaHME, TPyHIIUPOBKA,
nyOJIMPOBAaHKE M COXPaHEHHUE
00OBEKTOB.
4 [TpoekT «CHETOBUK. 1
IIpocTas BU3yanu3anus 1 COXpaHEHHE
> pPacTpOBOM KapTHUHKHU. 1
6 [TpoexT «MebGenby» 1
Jlo6aBaeHne 00BEKTOB. PesKMBI
7 OOBEKTHBIN U PEIaKTUPOBAHUS. 1
8 [IpoekTrr «Monekyia Boga» u 1
«CyeTb»
DKCTPYIUPOBAHUE (BbIIaBINBAHUE) B
9 Blender. CrnaxuBanue oObeKTOB B 1
Blender.
10 ITpoekt «Karms BoabDy 1




11

[Tpoekt «PoboT»

12

[Tpoekt «Kpyxka»




13 [Tonpaznenenue (subdivide) B Blender.

14 ITpoexT «KomHaTa»
NuctpymeHT Spin (BpaleHue)
[Ipaktrueckas padora «Co3nanue

15 Ba3b». Monuduxatops! B Blender. 1
Jlornueckue onepaunn Boolean.

16 ITpakTuyeckas padora “IlyroBuma’.

17 ba3oBbie mpueMbl paboThI C TEKCTOM B
Blender.

18 [Ipoekt «bpenox»
Monaudukaropst B Blender. Mirror —

19 3epKaJIbHOE OTOOpaKEHHE.

20 [Ipoekt «I'anTenm»
Monaudukaropsl B Blender. Array —

21 MacCCHB.

22 [TpoekT «KyOuk-pyOux»
Jlo6aBnenue matepuana. CBoiicTsa

23 Martepuana. Tekctypsl B Blender.

24 [Tpoekt «Cka304HbIN TOPOI»
[TocTpoeHune CloKHBIX

25
reoMerpuueckux ¢uryp. Iledars
[TocTpoeHue CloKHBIX

26 reOMETPUYECKUX OpHAMEHTOB. [leyaTh

27 NHCTpYMEHTBI HAPE3KU U yIAIICHUS

28 [Tpoekt «I1lkomna Oyayieroy

b0 KiionupoBaHnue v BHEPEHHE B CLIEHY

00BEKTOB U3 Ipyrux (aiiaos




30

OCHOBBI CO3JaHUA CIUIAHHOB

Coznanue TpEXMepHbIX 00BEKTOB Ha

31 ocHOBe cruiaitHoB. Monudukatop Lathe. !

32 Mopaudukatop Bevel. 1
Anumuposanue. CoxpaHeHUE aHUMALUH.

33 Anunmanus. Kagpsl, onepanuu Haja KaJpamu. |

34 [TpoekT «Mstu» 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJIBHOTO
MMPOIIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPUAJIBI JUIS VUEHUKA

1. borBunnukoB A.Jl., Bunorpamos B.H., Beimaenonsckuiit U1.C. Yepuenue: YueOHUK aiis 7-8 K1
2. CrenakoBa B.B. u ap. Uepuenue: yue0. as oomeoOpa3oBart. yupexaenuii. M.: [IpocBemieHue.

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJA

1. 3aHMMaTeIpHOE YEPUCHHUE HA YPOKAX U BHEKIIACCHBIX 3aHATHUAX / aBT.-cocT. C.B. TutoB —
Bousrorpan: Yuurens, 2007.
2. MuponoB b.I'. COopHUK yIpa)XHEHUH 715l YTEHUS YepTekel o nHxeHepHoi rpaduke. M.: UL

Axanemusi.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET

2. O6yuaromue matepuaisl ¢ opuuanbHoro caiira nporpammel «KOMITAC-3D» (URL:
https://kompas.ru)




OLHEHOYHBIE MATEPHUAJIbI

S KIIACC

Koumponvnasa paooma «/Ilunuu uepmesrca)

1. JIuHMs BUAMMOTO KOHTYpa
A) TOHKasl CIUTOIIHAS b) ocHoBHas ToOJICTAs CIUIONTHAS
B) mrpuxnynktupHas

2. llITpuxoBas JUHUS — ITO
A) nuHMs 00pBIBA b) pasmepHas nunus
B) nunust HeBUIMMOTO KOHTYpa

3. OcHOBHa4 CIJIOIIHAS TOJICTAs 3TO
A) oceBas b) nuHus BUguMoro KoHTypa
B) nunus ceuenuit

4. PaccrostHre MEX Ty IITPUXAMH IITPUXITYHKTUPHON JIMHUU
A) 1-2 mm b)3-3m B) 5-30 mm

5. JlnvHa mtpuxa mTpUXOBOM JIMHUU
A) 1-2 mm b) 2-8 MM B) 5-10 mm

6. Jlunus ceuenuii
A) mrpuxoBas b) mrpuxnyHktupHas
B) pasomkHyTas

7. Jlunus cruba Ha pa3BepTKax
A) WITPUXITYHKTUPHAS C IBYMsI TOUKaMHU b) mrpuxnyHKkTHpHas
B) BonHucTas

8. JIuHug pasrpaHuueHus BUAa U pazpes3a
A) TOHKasl CIUIOIIHAs b) cninonHast BoHMCTas
B) mirpuxoBas

9. Jlunus 0OBOJIKM paMKH ¥ OCHOBHOM HaJMHCH
A) TOHKas CIUIOUTHAS b) mrpuxoBas
B) ocHoBHas ToJicTas CcrutomIHAs

10. TosmmHaa OCHOBHOM CIUIONIHOM JIMHUN
A)S Bb)R B)M
11) JInanM WITpUXOBKH
A) pa3oMKHyTas b) mrpuxosas

B) Tonkas crmomiHas

12. OceBas 1 LIEHTPOBAs JTUHUS ITO-
A) mTpuxosas b) mrpuxnyHkTupHas
B) Tonkas crominas



6 KIIACC

Konmponsnasn paboma «Hanecenue pazmeposé na uepmeicax»
1. ls moka3a pa3MepoB N300paXEHHOTO Ha YepTexkKe MPeIMeTa MPOBOIAT. . .
a) JIMHUIO CBSI3U 0) KpUBYIO JIMHUIO

B) pa3MepHYIO JIMHUIO T') HUYETO HE MPOBOJISAT

2. Pa3mepHbIe uncIia oKkas3blBaroT. . .

a) Macirad
0) neiicTBUTENIbHBIE pa3Mepbl H300paKEHUI TpeIMeTa B)
HHUYETO HE MTOKA3bIBAIOT
r) o0IIIee YUCIIo pa3MepoB

3. O01mee 9ncio pa3MepoB JOJKHO OBITh. ..
a) MUHUMAaJIbHBIM 0) MakCHMaJIbHBIM
B) B JIBa pa3a MEHbINE OT OOIIETo Ynclia T) B JIBa pa3a 00JIbIlIe OT OOIIEro Yncia

4. Pazmepsbl OBIBAIOT. ...
a) IMHEHHBIC 0) NTMHEWHBIE U YTIIOBBIC

B) yIJIOBBIE I') HET IPaBUJIBHOIO OTBETA

5. BbIHOCHBIE TMHUM JOJKHBI ObITh PACIOI0XKEHBI K H300paKEHHOMY IPEIMETY

a) MePHeHIUKYISIPHO 0) mapajuieabHO
B) nox yriom 400 r) nox yriom 1500

6. PazmepHoe 4nciio muimeTcst Bo3Jie pa3MepHOM JTMHUH
a) crpaBa CBEpXy 0) mocepenuHe CHU3Y
B) MIOCEPEINHE CBEPXY I') ClipaBa CHU3Y

7. EnVHALLY N3MEPEHUS Ha YEPTEKE
a) MUIIYT 0) He MUUIyT
B) MUUIYT HHOTIA I') HET BEPHOT'0 OTBETA

8. OnMHAaKOBbBIE pa3MeEpBl JOJKHBI
a) MOBTOPATHCS 0) uepenoBaThCs
B) HET NMPaBUJILHOTO OTBETA I') HE IOBTOPSITHCS

9. Enunnna usmepeHus pasmMepoB yepTexa
a) MM 0) MM U Ipaaychl
B) CM U I'Pagychl I) Tpagychl

10. Ecnu pa3zmepHasi TUHUS pacloioskeHa BEPTUKAIBLHO, TO Pa3MEPHOE YUCIIO MUIITYT U YUTAIOT
a) crpaBa 0) cneBa
B) CBEPXY T') CHU3Y



7 KIIACC

Konmponvnasa paboma «Axkconomempuueckue npoeKyuu»

1. [Ins onpeeneHus MOJ0KEHHUS] TOYKU Ha TIIOCKOCTH MPOBOJIAT. . .
a) MepeceKaronIuecs psMble 0) napaJiiebHbIC MPSIMBbIC
B) CKPEIIMBAIOIIHUECS MPSMBbIE T') IEePHEHANKYISIPHbBIE MPSIMbIE

2. Kak Ha3bIBalOTCS OCH. ..
a) OCh OpJUHAT 0) ochb abcruce
B) OCh a0CIIMCC U OpJIMHAT ') OCh KOOPAHHAT

3. Touka O Ha3bpIBaeTCA ...
a) TOYKOM nepecevyeHus 0) HayaJi0 opJMHAT
B) HA4YaJI0 KOOPJAMHAT ') Hayayio abcumce

4. [TonoxxeHne MPOU3BOIBHON TOUKH OIPEACISICTCS. . .
a) 1 yuciom 0) 2 yncnamu
B) 3 unciamMu r) 4 9ucaamMu

5. [lomyueHHbIe YKcla Ha3bIBAIOT. ..
a) KOOpJAMHATaAMH TOYKHU 0) MECTOHAXO0XKCHUE TOYKU
B) pacIoJIOKEHUE TOYKH ') HUKaK HE Ha3bIBAIOT

6. J1s1 omipeienieH st MOJI0KEHUS] TOUKH B TPOCTPAHCTBE HEOOXOIUMO. . .
a) MPOBECTHU JOIOJHATEIBHYIO TAPATUICTBHYIO MPSMYIO

0) MPOBECTH OCh AIIIIIUKAT

B) MPOBECTH JIONIOJHUTEIILHYIO IEPIICHAUKYIISIPHYIO TIPSIMYEO T)

HUYETrOo HE HAJI0 MPOBOIUTH

7. Cuctema KOOpJIMHAT COCTOUT U3...
a) HauaJIo KOOPJMHAT, IBYX OCEeH U IByX TOYEK
0) HayaJI0 KOOPJWHAT, JBYX OCEH M TPEX IUIOCKOCTEH B)
Hayajio KOOpAUHAT, TpeX Ooced M Tpex IUIOCKOCTEeH T)
HayaJlo KOOPJMHAT, JBYX OCEH U TPEX TOUEK

8. PaccTosiHUE OT TOUKH 0 MIIOCKOCTH PABHO ...
a) JIMHE TepIeHIMKYIApa, OMYLIEHHOTO U3 TOYKHU Ha MJIOCKOCTH 0)
JUIMHE MPSIMOW, COENHIONIEN TOUKY U HAa4aJI0 KOOPINHAT
B) JUIMHE MPSIMOM, IPOBEIEHHOM MapajIebHO OCH T)
JUIMHE OTPE3Ka.

9. AKCOHOMETpUYECKAsi KOOPAMHATHAS CUCTEMA COCTOUT U3...

a) NPSAMOYTOJIbHOW M KOCOYTOJIbHON U30METPUH
0) NpSAMOYTOJILHOM U KOCOYTOJIbHON U30METPHH, KOCOYTOJIbHON (PPOHTAIbHOM TUMETPUH B)
KOCOYTOJIbHON ()POHTATIBHON TUMETPHH
T') IPSIMOYTOJILHON U30METPHUH U KOCOYTOJIbHOM TUMETPUH

10. Kak Ha3pIBatoTCA IPOEKIIMOHHBIE INIOCKOCTH. . .
a) HeHTpasibHas, GpoHTaNbHAs, TPOPUIbHASL
0) nepeaHsis, TOpU30OHTaIbHAs, PpOHTATIBHAS, B)
rOpU30HTaNIbHAs, PPOHTATbHAS, TPOPUIbHAS T)
CpeAHss, TOPU30HTAIbHAS, GPOHTATIBHAS

11. C KaKoM 1IeJIbIO UCTIOIB3YETCS OCTOSIHHAS MpsMas. . .



a) JUIsl IOCTPOCHUS PO HIIBHON TTPOSKITNH

0) U HOCTPOCHHUSI TOPUZOHTAIBHOM IPOCKINU B) JUIS
nocTpoeHus GPOHTATEHON POCKITHH

T') 17151 PacTioyIOKEHUs M300paKeHUH Ha YepTexe



8 KIIACC
Konmponvnas paboma «Beedenue 6 mpéxmepuyio zpaguxy»
1. Kak pacmudpossiBaercs 3D?
a. 3 Doctors B. 3 Digitals
6. 3 Dimensions T. 3 Diamonds

2. T'ne nambonee mupoko npumensiercs TpéxmepHas rpapuka? (Bo3MoxHO HECKOIBKO
BapHaHTOB OTBETA)
a. B kunemarorpade 6. B Tearpe T. B xoMmbroTepHBIX UTpax

B. [loma 1. B noknagax u pedeparax

3. UYro Takoe aHuManus?
a. Vmuranus qBMKEHUS cpeau TpEXMepHbIX 00bekToB 0. Hayka o
KUBOTHBIX
B. l3MeHeHHe 00BEKTOB BO BpEMEHU

4. TlpodeccronanbHoe cBOOOIHOE U OTKPBITOE IMPOTPAMMHOE OOECTIeYeHHE IS

co3aHUs TPEXMEPHON KOMITbIOTEpHOM IpadukH, BKIIOYaroiiee B ceds cpecTBa
MOJIETUPOBAHUS, CKYJIbIITUHIA, aHUMAIIUH, CUMYJISIIUH, PEHIEPUHTa, TIOCTOOPAOOTKY U MOHTaXa
BUJIEO CO 3BYKOM U KOMIIOHOBKH C ITOMOIIBIO «Y3JIOB.
a. Sketch Up B. Kommac r. AutoCAD
6. Blender

5. Yro Takoe BuUpTyaiabHas kamepa’?



a. OOBexT 6e3 reoMeTpuu, UMEIOIIUN yroi 0030pa, KOTOPBIN MO3BOJISIET 33/1aTh ONPEAeIICHHBIN paKypc.
0. JIByxmepHoe n300pakeHre, TeHEpUPyeMOe TPOrpaMMOM UITH 3arpyXeHHOe U3 Tpaduueckoro Qaiina.
B. JlomongHUTeNnbHBIE HAACTPOUKH MPOTrPAMMBI (IUTATUHBI), KOTOPHIE PACIIUPSAIOT BOZMOXKHOCTH TPU
BU3YalIH3aluU
T. Hcrounnk ocBenieHus

6. Kakas rpaduka HazpiBaeTcs PppakraabHOMR?
a. Buja kommbroTepHOl TpaduKH, B KOTOPOH H300paskeHNne CTPOUTCS M0 ToUKaM. 0. Bua koMmbroTepHOMN
rpaduKu, B KOTOPOH H300paKeHUsI CTPOATCS U3
O00BEKTOB-IIPUMUTHBOB, U B MAMSATH XPaHATCSH POPMYIIBI 3TUX OOBEKTOB. B. B KOMIIBIOTEPHOM
rpaduku, B KOTOPOM B TOW WJIM MHOU Mepe
HCIIOJIL3YIOTCSI CAMOIIOI00HBIE CTPYKTYPHI H U300paKCHHSI CTPOSTCS 110 YPaBHEHUSIM
. Bun xomnbroTepHoi rpaduku, B KOTOPOil H300pakeHne BBOAUTCS B
KOMITBIOTEP C MMOMOIIBIO0 CKaHepa WU [MU(PPOBOI KaMephI

7. Kak Ha3pIBaeTcs mocTpoeHue (POTOPEATUCTHUHOTO H300paXKEeHUs B pelakTOpe
TpéxMepHOU rpaduku?

8. Hazosure stansl padotel ¢ 3N-uMonengMu (He MeHee 5)

TaKO€e MPOeKLus?

10. B kako# i 00paxx&H 00bEKT?
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