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Pazpen Nel «KoMniiexe 0CHOBHBIX XapaKTePHCTHK MPOrPaAMMbI»

1.1 loscHUTEIbHAN 3aNUCKA
[Tporpamma «mxenepHas rpaduka HOCUT TEXHUYECKYHO
HAMPAaBJICHHOCTh TAaK KaKk OPHEHTHPOBaHAa Ha (QOPMUPOBAHUE HHKEHEPHBIX
CIOCOOHOCTEH M Pa3BUTHE TEXHUMYECKOrO TBOPHECTBA, OPTaHMU3AIUI0 HAYyYHO-
HCCIIEOBATENBECKON JEATENFHOCTH U MPO(ECcCHOHANbHOE CaMOOIPEIEIEHUE
yHalmuxcsl.
HopmaTuenas 0a3a

[Iporpamma pazpaboTana B COOTBETCTBUH C:
— OenepaiibHbIM 3akoHOM Poccuniickoi @enepanuu ot 29.12.2012 Ne 273 -
O3 «O06 obpazosanun B Poceniickoit @enepanunm;
= Konmenmue#t  pa3BuTuss  JOMONHHUTENHHOrO  0Opas3oBaHus  jeTeit
(Pacriopsbxenue pasutenseTsa PO ot 04.09.2014r. Nel726-p);
= [lopsinkom ~ opraHu3alMM M OCYLIECTBIIEHHS  00pa30oBaTeIbHOU
NIEeSITePHOCTH M0 JONOTHUTENBHBIM 0011e00pa3oBaTenbHbiM - IporpaMmmam
(IMpuxa3z Munnpocseuienust Poccun ot 09.11.2018r. Ne196);
+ Meronuyeckumu PEKOMEHAALIMAMU 1o IIPOEKTUPOBAHWIO
JIOTIOTHUTENRHBIX 00IMepa3BUBAIOMUX NPOrpaMM, BKIKOYAsS Pa3sHOYpPOBHEBLIE
rporpammsl (rrcsMo MuroOpHayku Poceun ot 18.11.20151. Ne 09-3242);
= [TpumepnbiMu ~ TpeGoBaHusAMU K  Oporpammam  JOTOJIHUTENBHOTO
obpazoBanms geredt ([Iucemo J[lemapramenTa MOJOAEKHOW —IOAUTHKH,
BOCMUTAHUSI ¥ COLMANBHOW TOANEpXKKH Aeter MumnobpHayku Poccum ot
11.12.2006 Ne 06-1844);

— Canurapusie TpeboBanus 2.4.3648-20 «CaHuTapHO-DIHAEMUAOIOTHIECKIE
TpeOOBaHUSI K OPTaHU3AIlMH BOCIUTAHUSA U O0yUEHUS, OTABIXA M O3I0POBICHUS
neted  u MOJTOZCIKI Y (yTBEepXKIEHO  TOCTaHOBJIeHMeM [ J1aBHOro

rocyIapcTBEeHHOTo canutapHoro Bpada P® or 28.09.2020 Ne 28);



— IIporpammoii pazsutusi @T'BOY «BJIIl Oxean» wa 2014-2020 r.r.,
yTBepxAeHHON pacnopsokerueM [IpaBurenscta PO ot 16.12.2014r. Ne 2539-p;
= Yerasom @I'BOY B/IIT «Oxeany;
-t TTonosxxenuem 0 JIOTIOJTHUTEIbHOMN obmieobpazoBaTeIEHON
obmepazsuBatonieit nporpamme @I'BOY B/ILL «Okean»
Teopernko-mMeTogoaorudeckoe obocHopanue Ilporpammbl
AxryansHocrs. [Ipodeccns nHxkeHepa HAXOAUTCA Ha TPETHEM MECTE B CIIUCKE
cambix BocTpeboBaHHbIX npogdeccuit Poccuu. DTO HampsMyr CBSI3aHO C
IIOBCEMECTHOM aBTOMAaTHU3allMell KPyNHBIX M MEIKUX MPOU3BOACTB, & TAKKE C
TEXHUYECKUM PA3BUTUEM CTPAHBL.

Obyuenue rpaMOTHBIX HIDKEHEPOB, TFOTOBBLIX paboTarh cpasy mnochae
WHCTUTYTAa CTAaHOBHTCS C KaXKIObIM TOJOM BCE MEHbIIE. 3TO CBA3aHO C
HeckonbkuMu  (aktopamu. Ilepsoe - B 00meoOpazoBaTeNbHBIX IMIKOTAX
OTMEHM/IM YPOKH YepueHHs OCTABUB €r0 TOJBKO B CTapuiux knaccax. Bropoe —
HaBBIKHU, KOTOpBIe TPeOYIOTCA Ha 3aBOJaX HE MOTYT NPEIOCTaBHTH B IIKOIAX U
BY3ax crpaHsl 110 NpUYHHE TOI'O, YTO NPENoAaBaTelld He IIPUBBIKIN paboTars Ha
KOMMBIOTEpAX B CUAY BO3pacTa, a BCE MPOrpammHoe obecrneyeHUe 3aBOOB M
IPOU3BOMCTB (haKTUYECKH MOJTHOCTHI0 KOMIBIOTEPU3UPOBAHO.

Macrepckas «MuxeHepHas rpaduka» pewaer 3t npodieMsl JaBas ACTIM
3HAHUA OCHOB YEPUYCHHA U MPOEKTUPOBAHMS, 00Y4aeT uMTaTh YepPTexH, olIue
3HAaHUSA O TpodeccHsx CBA3AHHBIX C MHXKEHEpPHOU Trpaduxoit, pabora B
yepTexKHbIX porpammax o taiy ADEM CAD.
Teopernko-MeToa010rH4ecKyIo OCHOBY TPOrPaMMBbI COCTAaBIISIET
METO/IONOT s WHIUBAAYATH3AIlUN PAa3BUTUSA JIUYHOCTU YYAaCTHUKA ITIPOTPaAMMEL,
koropasi B yeinosusix BJII] «Oxkean» B cucteMe JONOTHUTEIHHOTO 00pa3oBaHus
HUMEET CBOK JIOTUKY W CTPYKTYpPY. METOA0NIOrHs paccMaTpUBACTCI KaK yYSHHE

00 OpraHu3allu OCATCIIBHOCTH, HaHpaBJICHHOﬁ Ha «Hpeo6pa3013aHne ceds m



okpyxawpuiero mupa». OCHOBY METONONOTHMM TIPOrpaMM, B HALIEM Ciydae,
COCTaBIAET KOMITETEHTHOCTHBIN MTOAXO0]1.

BepymuMu  METOHOJIOTHUECKMMH  TIOOXOAaMM B MNPOCKTHPOBAHUU
JIOTIOJHUTEAbHOM  00meoOpa3oBaTebHON  OOIMIEepa3BUBAIONIEH  MPOIPaMMbl
BBICTYNAIOT: (DY TypPOJOrMUYECKUI, TPOSKTHBIN, KOMIIETEHTHOCTHBIH.

B uentpe (pryTyposiornueckoro moaxoaa uues opueHTauuu obpazoBaHus
Ha BBIBOBBI Oyaymero. B «OkeaHe» MNOAPOCTOK HOTPYXKAETCs B  HOBYIO
00pa3oBaTellbHyIO Cpeay, YeprnaeT T¢ 3HAHUSI U OIBIT, KOTOPEE (GOPMUPYIOT B
HEM HOBEIE o00pa3oBaHus (CyLIHOCTHOE MOHUMAaHHE). Y  obyuaromero
poxaaoTes naen (3ambiceln), KOTOPBIE OH Peanu30BBIBAET (BOIUIOIIAET), BUAUT
HPOJYKT CBOEH AeATENbHOCTH (B MPOEKTaxX, B BbIOOpE) - TPOUCXOIUT PEQICKCHS.

Pabora ¢ uHAMBUAYATBEHOCTEIO pederka Kak ¢ ero Oyayluum, HaLe/lieHa Ha
TO, 4TO Oyuer obecrieunBaTh emy COLIAATBHYIO
YCIIEITHOCTE, OIBIT (IPOEKTUPOBOUHAS + KOMMYHMKATHBHAs + peduiekcuBHAS
KOMITETEHIIUH ), ero 01arococTosiHue (CMBICIBI + IEHHOCTH + JEATENbHOCTH) B
NPOEKTUPOBAHHOM Oy yLem.

IpoexTHwiii moaxox B 06pa30BaHNU NPEACTaBJIEH B BUIE
IIeparoriueCKxoro nNpoexKTrupoBaHmnsa (COBHaHHe — IpoIiecc
— IIPOEeKT — IPakThura — anaBJIeHHe).

KoMmereHTHOCTHBIM MOAX0A — O5TO OTBET HA BBI30BEI BPEMEHHU,
npeobpazopanue (duiocodckas CylHOCTh NPAKTUKK), TPEOYET KOHKPETHOIO
OCMBICJIEHHOI0 WHCTpYMeHTapus. VIMEHHO NpakTUKa B KOHKPETHBIX KyJIbTyPHO-
COLIMAILHBIX, JKOHOMHMYECKMX acleKkTax ompefenser Habop KOMIIETEHIIHH,
IIPEJICTABJIEHHBIX B IPOTPaMME.

KonuentyansHoW  wjeedl  mporpaMMbl  HOBOTO — TIOKOJEHHSA  BBICTYTAIOT:
npoOykaenue HOBOOOPA30BaHHW M JIMIHOCTHBIX CBOMCTB IOJPOCTKOB B IpoIEcce

BKIIOYCHMA HUX B pa311006pa3.Hble BUAbI ACATCIIBHOCTHU, HA OCHOBE HUX COLMANLHO



00YC/IOBIICHHBIX MHTEPECOB, Yepe3 MPeooNeHHe TPYAHOCTeH (KaK MmpeoaoieHue
ce0s);

- IIPEIOCTABJIIEHHE  CITEKTPA  BO3MOXKHOCTEH  (IK3HMCTEHUMAJBHBIX M
AEATENBHOCTHBIX «NP00») KaXJAOMY TONPOCTKY IJIsi NPOABICHHS TBOPYECKUX
cocoOHOCTeH, MHUIMATUBEL, BO3SMOKHOCTH AOCTHIKEHUs PE3yJIbTAaTOB (Kak €ro
WHIMBUAYAJBHBIA TIPOrPecc) W TIONYYEHUE «PAZOCTU» OT JOCTUTLHYTOrO ycmexa
«371eCh U cenyacy,;

— BKJIIOYeHHE pediekcuu Kak 6a30BOro MEXaHu3ma IMPOEKTHPOBAHHS CBOETO
OyIy1Iero.

B kadecTtBe 0a30BBbIX 3HAHUU BaXKHBIM JUIsI HAC CTAHOBUTCA HE IIPOCTO
NOHUMaHKe TOTO, B KaKoi oOpa3oBatensHoi cpeae Oyaer pa3suBaThes pedCHOK, HO
W 9TO UIMEHHO OH OyIeT pa3BUBaTh.

CopepikaHue nporpaMMbl, OIMpacTcss Ha COBPEMEHHBIE MeAarormveckme
NpaKTHUKH, OTBeYalomue Ha 3anpockl u3 Oyayuwero. (A.M. Hosuxos J.A.
Hosukos, M.H. Hes3opos, HO.I'pomeixo, B. JlaBeigos, M.A. Konecuukonra, B. E.
Jlemckuii), B HUX Pa3BOPAYMBAIOTCS MPOLECCH CONMANM3ANNH, IEPCOHATH3AINH,
HMHJIUBUAYaIU3alUK, TOCIEICTBUA.

MeTtogonorna NpaKTHKH TOHMMAETCS HAMH KaK CUCTEMHAs 11€J0CTHOCTS,
IMOCTAEAOBATEALHO  OCYLIECTBISEMOM npeodpasoBaTeIIbHON  JAESTeNEHOCTH
cyObeKkTaMu 00pa3oBaTeNHHOTO MPOIecca, OPUSHTUPOBAHHOIO Ha DyayLiee.

Kowmrierennu Ha QopMupoBaHHE KOTOPHIX HaMpaBleHa MporpamMma
HOBOT'O MOKOJCHUS;
= KOMITETEHITIH, OTHOCATITUECS K CAaMOMY YeJIOBEKY KaK JMYHOCTH, CyOBEKTyY
JeSITeNIBHOCTH, 00ueHus (pedIeKCHBHBIE KOMIETEHIIUN) — DOTO  KOMIIETEHIIHH
CaMOCOBEPIIEHCTBOBAHUS, CAMOPErYJIMPOBaHMS, CAMOPAa3BUTHS, ITHYHOCTHON W
IpeIMeTHOH pedIeKCHH, CMBICI XKU3HU, MPOQPECCUOHATBHOC PA3BUTHE;
= KOMITETEHI[HH, OTHOCIIIHMECSH K COIMATBLHOMY B3aUMOJCUCTBUIO YeIOBEKa

U ColManbHOM chepsl (KOMMYHUKATHBHBIE KOMIIETEHIIMHM) — 3TO KOMIIETEHIIUN



COIMANFHOTO B3aUMOJAEHCTBUSA: C OOIIECTBOM, OOLIHOCTBIO, KOJIIEKTUBOM,
CeMbei, APY3bAMH, MAPTHEPAMU, KOH(WIMKTbI ¥ UX MOTAlIeHNe, COTPYIHUIECTBO,
TOJIEPAHTHOCTh, YBAXEHUE u mpuuatue Jpyroro (paca, HaIMOHAJIBHOCTE,
pelurus, CTaTyc, pojib, IION), COIMaIbHAs MOOHILHOCTH, KOMIETEHLUUH B
o0LLEeHU N, KOMMYHUKATHBHBIE 3a/1a49H;
— KOMIIETEHITH Y, OTHOCSIIIAECS K JIEATEJIbHOCTH YelioBeKa
(MpOEKTHPOBOYHBIE KOMIIETEHIIUM) -~ O5TO KOMIETEHIMH [O3HABATE]bHOI!
JIeITeTbHOCTH: TI0CTAHOBKA W PELIeHNe N03HABATEIBHBIX 33]1ad, HECTAHAAPTHBIE
pelienusi, npoOaeMHbIC CUTYaLMK, UX CO3/aHUE W Pa3pelIeHue, IIPOLYKTUBHOE U
PENPOAYKTUBHOE TI03HAHUE, UCCIIEOBAHNE, UHTEIUIEKTYalbHas AATCIbHOCTD;
KOMMOECTCHUMM ACATENBHOCTH: UTPA, YYEHHE, TPYL;
CpencTBa M COOCOObl  NEATENLHOCTH: TMJAHUPOBAHHE, IPOEKTUPOBAHME,
MOJEIMPOBAHNUE,  IIPOTHO3UPOBAHUE,  HCCAENOBATENbLCKAA  JACATEIBHOCTD,
OpPMEHTALMsl B Pa3HbIX BUJAX ACATEIIBHOCTH.
O6mue cBegenns 00 ycaoBusix peaausauum Iporpammer
ITporpamma pazpaborana aus ygammxcs 10-17 mer. [Ipuanun zabopa — ceobona
BbiOOpa. KoymaecTtBo ygamuxcst B rpymnmne ot 5 go 11 gemoBek, cocTaB MOMKET
OBITH Pa3HOBO3PACTHON. YPOBEHb MPOrpamMMbl: CTAPTOBbIM, 006EM — 12 wacos,
cpok peanuzayu — 1 cMeHa. [IpoOIDKATENBHOCTD 3aHATUN — 2 aKaJIeMUYECKUX
yaca, NePUOANYHOCTE — 2-3 paza B HEIEI0.
OcHoBHbIe (OpMBI 00YYeHMA: MHCTPYKTAXK; rpynnoBas M WHAWBHUAYanbHAs
dopma, becena; 00bACHEHNE; TTOJIBEIEHNE UTOTOB.
Buabi 3ansTuii: Mrpa; BbICTABKA; 110Ja4a HOBOIO Marepuala; 3aKkpeluIeHUuE U
MIOBTOPEHUE MPOMIEHHOr0 MaTepuana.

[Iporpamma OCHOBBIBAa€TCA Ha CICAYIOMHUX MeJATOTHMeCKUX NPMHIHIAX:
— OpHEHTAIMS HA JIMYHOCTHBIE HHTEPECH KAKIOTO 00yIatonerocs;

— KpC€aTHuBHOCTL B IIOJa4Y€ MaTCpuaad,
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— BO3MOJKHOCTh M3YYEHMsS MHOTOYPOBHEBOW TPOTpaMMBl U IPOAOIDKEHUS

OﬁyquHH B IPYyroM YUpPCKICHHHN OOIMIOIHUTCIBHOI'O 06pa3013aﬂml W1

BbICILIEM YHEOHOM 3aBCACHUH,

1.2 Uens u 3aaaun

]Ie.m,: (bOpMI/IpOBaHI/Ie OCHOB HHIKCHEPHOIO M TEXHMYECCKOroO MbILIJICHUA B

MpOoLECcce MPOCKTUPOBaHus u moaenposanus B iporpaMme ADEM CAD.

Sagaqam:

@opMupOBaTH OCHOBHI TpahUuecKoil rpaMOThl M HABLIKOB rpaduueckon
JIeSITEIEHOCTH;

@opMUpOBaTL YMEHUS NPUMEHATE rpa(rUyUecKue 3HAHUS HA ITPAKTHKE;
PaspupaTh  3pUTENBHYI MaMsiTh, TIJa30Mep, MPOCTPAHCTBEHHBIE
[pejcTaBieHns u BooOpakeHue;

PasBuBarh noruyeckoe, 00pazHoe U MPOCTPAHCTBEHHOE MBIILIIIEHHE;
OO6yuaTh OCHOBHEIM acHeKTaM MPOSKTUPOBAHMS W MOJENHUPOBAHKE HA
0ase nporpammel ADEM CAD;

dopmupoBaTh HeOOX0IUMBINA 00BEM 3HAHKMI 00 OCHOBAX MPOCLUPOBAHMS
U crioco0ax MOCTPOSHHUS YEPTEHKEN U TEXHUUECKUX PUCYHKOB;

OO0y4nTH MOJIE30BATHCS YUeOHUKAMU M CIPABOTHON TNTEpaTypoii;
CdopmupoBath MO3HABATENLHLIA  HMHTEpPEC W NOTPEOHOCTH K
camMo00pa30BaHUIO U TBOPYECTRY;

Jlath BO3MOXKHOCTH HAYYWTCS pPeaTu30BBIBATH CBOM IPOEKTHl B

nporpamme ADEM CAD.

1.3 IlnanupyemMbie pe3yabTaTbl

JInuynocTHBIE Pe3yILTATHI:

— Pa3BUTHE OCO3HAHHOIO MW OTBETCTBECHHOI'O OTHOIICHHS K COGCTBGHHOM}’

BBIOOPY U MOCTYIIKAM;
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— (opMHpOBaHNE  KOMMYHHKATHBHOHM  KOMIIETEHTHOCTH B  IIpOIEcce
0OpasoBaTeNbHOM, yIeOHO-UCCIe0BATENBCKOM, TBOPUECKOH U IPYTHX BUIOB
NEeATENBHOCTH;

— [PEoJOJCHHE CKOBAHHOCTA W 3aTPyAHCHHUA  IIPH  HMCMOJIb30BAHUM
COBPEMEHHOTO TEXHUYECKOro 000y 10BaHMUs;

— paszBUTHE 00pPA3HOro W NMPOCTPAHCTBEHHOrO 00pasa MBIILICHUS.

MeranpeaMeTHbIE Pe3yabTATHI:

— YCBOCHWE TIPABHJI TIOBEIEHMS B KOMIIBIOTEPHOM KJlacce U IIOBEACHMSA B
Clly4ae BO3HHKHOBEHH 110XKapa,

— MNpPUMEHEHUE Ha NPAKTUKE MOJIyIEHHEIX HABBIKOB,;

—  HCIOJb30BaHWE YIEOHHKOB, YueOHbIX TTOCOOMIM, CIIpaBOYHON TMTEPATYPHI,

— TIPOBEIEHME CAMOKOHTPOIS IPABHILHOCTH ¥ Ka9eCTBa BbINOJHEHUS paboT;

[IpenMeTHBIE Pe3yJabTATHI:

Vyamuecs OyayT 3HATh:

— wunrepdeitcst ADEMCAD, ADEMCAM/CAPP;

—  «ropsuue KIaBUIINY;

— MpOoCTEHIINE TeOMETPUIECKUE MOCTPOESHHUS,

— METOJ] MPOELUPOBAHNSA, BHIBI IPOCKLMH;

— MPUHLHUIIE MOJETUPOBAHMS O0BEMHBIX MOZENEH;

— TreoMeTpuUecKHe crocobnl 00pasoBanHis u IpeodpasoBaHust GOPMBI;

— OCHOBHEIE IIATH MPOTrpaMMupoBanus ctaHkos ¢ UIIY.

ByuyT ymMeTs:

obpamarses ¢ IMaHeIIM HHCTPYMEHTOB IIPOrPaMMBL M NIPOCTABJISATE pasMephl Ha

gepTeXKax JeTanci;

AHAJIM3UPOBATh FEOMETPUUECKYIO (OPMY NIPEAMETOB IO YepTexKy, HarlaguoMy

H300pKCHUIO U HATYPE;

OCYIIECTBIIATL HECJIOKHBIE IpeobpasoBaHuss (OPMEI M IPOCTPAHCTBEHHOIO

NOJIOKEHHAA IIPEAMETOB U qaCTCi/JI;
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NPUBONUTE IIPUMEPHI  MCMOJB30BAaHUS Tpadukuy B OKW3HH, OBITYy H
poheCCUOHANIBHON J(eATETPHOCTH YETIOBEKA,;
BBIONHAT, depresku B coorBerctBur ¢ ['OCTamm ECK]l, BeOHpas
HEOOXO0MMO€e KOTHYECTBO n300paxeHnit (BIIOB, CEUSHUH, pa3pes3oB U T.11.);
WCIIOJIB30BATE TEOMETPUYECKHE TOCTPOCHMS 1PH BEITOTHEHUH YEPTEKEH;
MOJIETUPOBATE OOBEMHBIC MOAEIIN.

1. 4 Conep:xaHne IPOrpaMMbl

VyeOnbii niag

Tema 3ausaTus KoaugecTBo 4acos ®opMBbI KOHTPOJISA
Beero | Teopus | IIpaktuka

1 Bsenenue Bl 1 0 Omnpoc
UHKEHEPHYIO rpafuky.

2 3HAKOMCTBO c|l 0,5 0,5 Ompoc
untepdeiicom
IPOTrpaMMBI
ADEMCAD

3 C dgero waumnaered |1 0,5 0,5
IIPOEKTUPOBAHUE B
ADEMCAD.

4 Pazmepsi. [ns yero oxu | 1 0,5 0,5 Kaprouxu c
HY)KHBI M Kak uX 3a/1aHUSIMU,
MCTIONIB30BATh TECTUPOBAHUE

5 HetanbHoe 1 0,5 0,5 ["pynmoBoii  ompoc,
MOAEINPOBAINE B camonpoBepka
ADEM CAD.

OcHoBHBIE CIIOCOOBI
obpabotku 3D-monenu.
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6 [IpoexTuposanue 1 0 | Habnioneuue,

THIIOBBIX yueOHBIX OTIpoC, KapTOUKU C
zerajen 3a1aHUsIMHK

7 OcHoBbI 1 0,5 0,5 Ompoc, paszbop
TIPOTPaMMHUPOBAHUS OIHOOK.
4ITyY 8 ADEMCAM.

8 Cobouxoe 1 0 1 Habnwoaenue
IPOTPaMMHUPOBAHUE
4I1y 8 ADEMCAM

9 [Toaroroska K|l 0.5 0,5 Omnpoc
TEXHUYECKOMY pyOexy

10, | Texnauueckuit pydex 2 0 2

11

12 | Urorosoe sapatue. | 1 0,5 0,5 Onpoc, noaBeneHue
TTopgroroBka pabotr K UTOTOB
BLICTABKE.
UTOro 12 4,5 75

Copnepsxanne yuedHOTO0 TLIAHA
ZausarTue 1
BBenenune B HHKeHePHYI0 rpadguky

Ilens 3anaTHA:
e ®dopMUpOBaHKE Y YUALIUXCS HUTEPEC K 3aHATHIO «MHxeHepHas rpaguxay
3anaum:

® OOBIACHUTH yqamuymMcesa IIpaBUIla HO)I(apHOfI 6630H3CHOCTPI, TCXHUKY
0e30I1aCHOCTH Ipu pa60Te C KOMIbHITCPaMH, nNpaBujia [MOBCACHHUA B

KJIacce.
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e Pacckasars 0 nporpammax tuna ADEM CAD.
e PacckasaTe Tl MOTYT KCHOJIb30BaTHCS 3HAHWS MONYYEHHbIE B pPaMKax

3aHATUAN B MACTEPCKOM.
IpeanoaaraeMsliii pe3yabTar:
Yyawniics Oyzer 3HaTh:

® B kakux 0Tpacisx UCHONB3YETCs MHKEHEPHas Tpaduka.

e HekoTopsle mpuMeps! 13 UCTOPUH HHKEHEPHON NMPOMBIIIIEHHOCTH.

e C yem emy mnpua&Tcs CTOJKHYTBCS BO BpeMs paboOTel B paMKax
MaCTEpPCKOM.

Teopusn:

e [lpaBmia TexHuKud Oe30MACHOCTH W TIpaBHUIA TOKApHOH OE30MacHOCTH.
WmwxeHepust paHbIle ¥ B COBpeMeHHOM wmupe. C 4ero HayuHaeTcs
NPOEKTUPOBAHME.

IpaxkTnka:
e Omnpoc 00 o0LMX 3HAHISX ¥ IOHUMAHUM MHKCHEPHOH HAYKH B LIEIOM.
3ansTue 2
3nakoMcTBO ¢ maTepdeiicom nporpammel ADEM CAD

Ienn 3anaTus:

e Ocpoenne yuyalMMuUCs Ha TpakTuke 0a30BbIX acrnekTos paboTsi B ADEM

CAD.

e UupopmupoBaHUE yYAIMUXCA O TOM Tlie¢ MOXKHO HKCIIONB30BaTh HaBBIKU

TTOJTydeHHBIE B MaCTEPCKOM.
3apauu:

® (3HAKOMHUTH UX C HHTEPPEHCOM U BO3MOKHOCTIMHU.
e OOBjICHUTH KaKUM 00pa30oM MPOUCXOAMT B3AMMOLENHCTBHE MHCTPYMEHTOB

¢ pabouumu 0OBEKTaMU.
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® [IpoJAEMOHCTPUPOBATE ydaluumesi MeTomsl pabotkl B mporpamme ADEM

CAD.
lpeamonaraeMslii pe3yabTaT:

® YMeHue yJaluxcs OPHEHTHPOBATHCS B TPOrpaMMe Ha yPOBHE HOBHYKA.
e 3HaHue O TOM I[¢ MOYKHO HCIIOJIB30BATh HABBIKU IIOIYYEHHBLIE B paMKax
MAacCTEPCKOM.
e 3paTh OTJEIBHEIC IPUMEPH] K3 UCTOPUH WHKEHEPHOU NPOMBIIIIEHHOCTH.
Teopus:
e OO0bsacHeHue Bo3MOxHOCTeW 1 cnemuduku nporpammel ADEM CAD. Eé
HENOCPE/ICTBEHHOE TIPUMEHEHNE B COBPEMEHHOM OOILECTRE.
IMpaxTuka:
e Pabora C maHemsIMu HHCTPYMEHTOB.
ZauaTue 3
C gero Hauyunaercs npoexruposanue 8 ADEM CAD

Hean 3anaTua:

e OcpoeHME yUANTMMIECS HA MPaKTUKe 0A30BBIX ACIIEKTOB NOCTPOEHHUs (QUTYD
B ADEM CAD.

e l3yyeHue «ropsaux KIaBUID) AJsl yIPOLIEHN paboThl B NporpamMMe.
3agaumn:

® 3aerHI/ITb ACIIeKTh! ITPOCKTHPOBAHKA C UCMO/IB30BAHUEM UHCTPYMCUTOB U

«ropsvUX KIIABUII.
[TpepmoiaraeMsblil pe3yabTar:

e 3akpermeHue BCEro paHee MPORACHHOrO MaTepraa.
® [OTOBHOCTH YYEHUKOB K pabore Bo Bpems «Texuuueckoro pyoexar.

Teopusn:
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e «[opsune KIaBUIIM» M WX IprMeHeHHe. OCHOBHBIE O3JIEMEHTHEI B
NPOEKTUPOBAHMHU.
IMpakruka:
e [IpoextupoBanue 0a30BLIX (GUryp € UCIONB30BAHUEM IIPUMUTMBOB M
«ropsHUX KIIABHID.
3ausrne 4
Pa3zmepsl. [Iis 4ero oHM HY:KHbI M KAK UX HCI0Jb30BATh
Leaw 3anaTna:
e Pacckasarh kakum 00pa3oM OIPENENsIoTCA pasMepsl Y 00BEKTOB.
e PacckasaTh W TOKa3aThb KakuM 00pa3oM HAET pasMENICHUE BbIHOCHBIX

JUHUNA W pasMepoB Ha HHUX.

e QOOBSICHMTH yuYamuMcs Kakum o0pasoM UAET B3aUMOACHCTBUE C
pasmepamu B nporpamme ADEM.
e HayunuTth X HAXOAMTh, BEICYUTHIBATE U 3aaBaTh Pa3sMeEphI.
IlnannpyeMslil pe3yabTar:
3uanue OcHOB (DOPMHUPOBAHUS, ONPEACNEHMs W WCIIPABIEHUA Pa3MeEpOB.
Teopus:
e PaszMepsl B mmkeHepHoM nene. Kak vcroib30BaTh U Kakue MOTYT OBITH
NOCACACTBUSI.
IMpakTuKa:
e CamocrosrtenbHas padora no kaproukam. Tecr.
3anaTue 5
Jeranbuoe mogenupoeanne. OcHoBHBIe ciocobbl 00padoTku 3D-moaenu
Lleab 3aHATHA:
e [IpoaeMOHCTPUPOBATE BO3MOXHOCTb ACTAIBHOIO IOCTPOCHUA NETANEH B
nporpamme ADEM.

Saxaumn:
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e OOyuuth gerampHOM pabote ¢ OOBEKTAMH, MHOIOCTYIIEHIATOMY
HOCTPOEHHU IO 0OBEKTOB, UX Pa3HOCTOpOHHEH 00padoTKe.

IMnanupyemslil pe3yabTaT:

® OOBbEMHBIE MOJIENTH, COOTBETCTBYIOILME 3aJlaHHBIM pasMepaM.

® VYMeHHe OpueHTHPOBATHCS B TIporpaMMHoii cpene ADEM.

[Torumanue 6a30BbIX OCHOB ITPOCTPAHCTBEHHOT'O MBIUIICHHSI,
Teopus:

® bBiox MHCTPYMEHTOB ISt paboTEl ¢ 00BEMHBIMK MOJEIAMH.
IIpakTuka:

e Cosmanme OO0BEMHOM MOJICAM 110 WMEKOIUMCA YEpTexam THUMOBbIX

ACTAJIEH.
3ausarue 6
IMpoexTHpOBaHMe TUNOBLIX YYeOHBIX JeTajel
Hean:

® 3akpemsieHMe 3HAHWI O TPOEKTUPOBAHUM JeTajeil W Mozeneld Ha Oaze
nporpamMmmel ADEM.

3agavu:

e IIpoBecTd C€aMOCTOSTENIEHYI0 pabOTEI C CaMOCTOATE/BHBIM BEIOOPOM
MOAENUPYEMOH JeTalud CO CTOPOHBI YYalllerocad M BKIMOYEHHBIM
HaOII0IeHMEeM CO CTOPOHEI MEarora.

IInanupyembii pesynbTaT:

® VYMeHHWe JelaTh OCO3HAHHBbIC BBIOOP B 3aBHCUMOCTH OT CBOMX CHIL M
BO3MOKHOCTEH.

e HaBpIkm caMOCTOSTCNBHOW pPabOTBI € dYepTekaMu U Nporpammon ¢
MUHHAMAJIEHOM IIOMOLILIO NE1arora.

HpaxkTuka:

® (CaMOCTOsTCIIBHOE IMPOCKTUPOBAHUE THUIIOBLIX )],CT&HCFI.
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3ansaTue 7
Ocunogsl nporpamvupoBanus YIY 8 ADEM CAM
ens:

e Pacckaszars 0 npuMenenne crankos ¢ UITY B mpoMeilieHHBIX MacnITadax,
B CIMHUYHBIX CIIyJasX.

e IlokazaTh MpOLIECC HAMUCAHUS TIPOTPaMMbl s (PE3ePHBEIX CTAHKOB C
qIry.

3agaum:

e [Iposectu 3aHsTHE B XOJe KOTOPOTO paccka3ars 00 00lacTy NpuMEHEHH!
crankoB ¢ UIIY B IpOMBIIIACHHOCTH.

e PacckasaTh NPUHIAEI pAa0OTH TEXHUKHU 1T0L00HOTO poa.

e Ha mpumepe nyroBuipl IIOKa3aTh KakuMm 00pas’oM  IIPOUCXOIUT
mporpaMMupoBaHue (Hpe3epHBIX CTAHKOB Ui paboThl ¢ pasHOro poja
JEeTansiMu,

IlnanupyeMsblii pe3yibTaT:

® Mojens 3arOTOBKH MO YTOBMILY.

® Pabouwii daitn CLDATA ¢ HeoOXOOUMBIM  @JrOPUTMOM  JJIst
nporpamvuposanust UITY cranka.

e [loHuMaHWe OCHOB U IIPOrpaMMUpOBaHUs paboTsl ¢ Moxyiaem CAM.

Teopus:

o Cragxu c¢ UIlY. lNpumenenne u BosMokHoctv. Moxynme ADEM CAM.

WrTtepheiic 1 OCHOBHLIC MHCTPYMEHTBL.
IpakTuxa:

® MopenupoBaHue U [POTpaMMHUpOBaHue i (Ppe3epoOBKH 3aTOTOBKH IIOJ

ITyTOBUILY.
SauaTue 8
CsobGoanoe nporpamvupopanue YIIY 8 ADEM CAM

Lean:
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® 3akperTh 3HAHUS 110 MPOTPAMMUPOBAHNIO Ppe3epHbIX cTankos ¢ UIIY.,

3agaya:

o [IpoBecT CcaMOCTOATENBLHYI0 pPabOTEI € CaMOCTOSTENbHBIM BBIOOPOM
MOJCUPYEMOH JIeTal CO CTOPOHbl YUaIETocss W BKJIKOYEHHBIM
HaOMI0IEHEM CO CTOPOHEI IIEJarora.

Ilnanupyemblil pe3yJibTaT:

® Mogjesb JIeTald WITH 3aT0TOBKHU N0/ ACTaJIb BEIOPAaHHOU ydalumes.

® PaGounii CLDATA ¢ HeoOX0AUMBIM anropuTMOM IS IPOTpaMMHUPOBAHHS
YITVY cranka.

e 3HaHus 10 HAIMCAHMIO TIPOTpamMMmbl Juist TporpamMMupoBanus UITY
CTaHKOB.

[MpakTuka:
e Moje/mpoBaHKe U MPOTPAMMHUPOBAHUE JUIst (PPE3EPOBKHU UHAMBU Y ANBHON
NETaIM UK 3arOTOBKH.
3ansTre 9
IoaroroBka k Texuuueckomy pybexy
Hens:
e OnpeaenuTs TEMbl UTOTOBBIX TIPOEKTOB YUaIIUuXCA.
e Hauath paboTy HaJl HTOTOBBEIMU NIPOSKTAMM.
3amaun:

e [[poBecTH AMAIOT ¢ y4aulMMUCs Ul OIpEAeNeHUsl TOro Haj uem OBl UM
Ob1I0 HHTEpEeCHO TonpoOoBaTh MOPadOTaTh.

e IloMOYb yuamiuMmcs ONpeleuThCs ¢ TEMOH CaMOCTOATENIBHOH pabOTEL.

® BrigaTh pa3maTodnblii Marepuall ydamuMmces, KOTOPbIE 3aMHTEPECOBaHbI B
padoTe ¢ TOTOBBIMU YEPTEKAMU U MOACIISIMHA.

e Hauars paboTtaTh B paMKax 3aZyMaHUION UAEH.

IlnanmnpyemMblii pe3y/ibTAT:

e [loHumaHNe UIAEH U CMBICIIA TEXHUYECKOTO py6e>1ca.
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e nes utoroBoit paboTHL.
® DcKu3 A1 JanbHeHier paboThl.

Teopus:

e OOcyxIeHrHe C JIeTbMH TEXHMYCCKOro pyOeka M HMTOTOBOM BbLICTABKH.

Bo3MOxHbBIN BEIXO HA TPYIIIIOBYIO paboTy.
3ansTue 10-11
Texuuueckuii pydex

Hean:

e Cosznare paboty koropas Oyner oObeauHEeHMeM BCEX 3HAHHU, YMEHHMH U

HAaBbLIKOB, TTONTYUYCHHBIX Ha MaCTepCKOﬁ.

3amaumn:

e IlomMoub y4aliuMmcsi OpraHu3oBaTh pabouee NPOCTPAHCTBO BO BpeM:

peanu3ay #TOrOBOH paboThI.

Ilnanmpyemslii pe3yabTar:

e Tema UTOroBOH paboThI.

e UYepréx 1 00bEMHAT MOJEIL C NOACHEHUSIMHU.
IlpakTuxa:

e Pabora mo BLIOpaHHO# TEME.

3auaTue 12
Hroroeoe 3ansaTue. [loaroroBka padoT Kk BeICTABKE

Hean:

e [lo/BesieHrE UTOTOB JEATENLHOCTH B MACTEPCKOM.

® lToroBoe TeCTUPOBAHHE.

e Odopmuenue paboTel K UTOTOBOM BBICTABKE.

3anaumn:

e JloaBecTy WTOTH, TPOBECTH pasroBOp ¢ ydamuMmucs o pabore B

MacTepCKOM, AaTh COBETHI 110 MaJbHEHIIEMY Pa3BUTHIO HABBIKOB M yMEHMiA

B chepe MPOSKTUPOBAHUS U MOMUEITNPOBAHHUA.
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e I[IpousBecTy (MHATGHBIE KOPPEKTUPOBKH M MCOPABIEHHS B HMTOTOBOM
pabore.
® IloAroTOBMTHL WTOTOBEIE PA0OTHI K BBICTABKE.

IlnanupyeMslil pe3yabTaT:

e llTorosas pabora.

® AHKETa C UTOrOBbLIM TECTHPOBAHUEM.

Teopus:

e Urorw o0yuenns B MaCTePCKOH. 3aKperieHue MoIydeHHBIX 3HAHWH.

Paznen Ne2 «Komnjexe opraHn3aiHOHHO-NEAArOrHYecKHX yCa0BHI)
2.1. Ycnosus peajin3aumu nporpaMmel

Jlna  ycnmemwHoW —peanmmsaldd  nporpaMMbl  TpeOyloTcs HaBBEIKH IO
TEXHHYECKOMY MOJAEINPOBAHUI0 M MPOEKTUPOBaHMIO. Peanusyromui TaHHYIO
IpOrpaMmy Tearor JIOIDKeH MMETh HaBBIKH paboThl HA KOMIIBIOTEPE, & TakkKe
UMETH nenaroruueckoe obpa3zoBaHue — BBICHIEE, CpeAHEE CIEIHANbLHOS MM
Kypeel TiepemoarotoBku or 260tm waco.  OnHO M3 yCHOBHMH OCBOCHWSA
IporpamMMbsl — CTUIIb OOlIeHMs Mejarora ¢ JEThbMU HA OCHOBE JIMYHOCTHO-
OpPHUEHTHPOBAHHOW MoOJenu. 3ajauya [ejarora — COJCHCTBOBAaTh PA3BUTHIO
MHWLAATHBEL ¥ [IPOSBACHUIO TEXHUYECKOTO TBOPUECTBA.
OpmauM M3 YCIHENIHBIX MOKasaTelneld peammsaluy I1POTPaMMBI  SABJIICTCS
OpHEHTHPOBAaHME 00YTArONmIerocs Ha falbHelIIee H3ydeHue JaHHOR 00IacTy.
K opraHu3aIiOHHBIM YCJIOBUSAM pealld3aliy NPorpaMMbl OTHOCSTCS
- UHTEPAKTUBHAS JIOCKA UM MYJIBTUMEIUUHLIHA POEKTOP;
- MOHOOIIOKH ans oOydarommxcs B koaudectBe 12 mTyk u 1 mMoHOOIOK mid
neaarora;
- nporpammMuoe obecnieuenne (1pemycranosaennsiit ADEMCAD 9.0);

- KOMIbIOTEpHast Tieprdepus (KOMIBIOTEPHAS MbILlb, KJIaBHATYpa);
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- CTEH/IBI C IIPUMEPaMH TIPOEKTOB, TIOLIArOBLIM BBITOJTHEHHEM PAOOT, YCIOBHBIX
0003HaYEHUH TIPOTPAMMBI;

- pa3maTouHbIi MATEPHAT;

- HaTIAIHBIE MO/IENN ACTalleH;

- Habop KaHmenapuy (IMHENAKH, TPAHCIOPTHPEL, KapaH a1, TaCTHKH);

- Oymara ¢opmaTa A4 JUIst TEXHUYECKUX HAOPOCKOB;

- yueOHbIe TOCO0uS;

- pabouast yaeOHas mporpamma;

- [IJJAH-KOHCITEKTHl 3aHATHH.

2.2. Mexann3M OLleHUBAHUS Pe3yJIbTATUBHOCTH NPOrPAMMBbI

KoHTposis ¥ OIeHKa pe3yJbTATOB OCBOCHMs Marepuaja OCYIIeCTBIACTCA
NPENoIaBaTeleM B NPOLecce MPOBENEHUs NPAKTUUECKUX 3aHATHH, BbINOJIHEHUS
00yyaromUMICS WHAUBUAYAIbHBIX 3aJaHUHd, TECTUMPOBAHWS W IIOJBEACHUS
HUTOTOBOM MPOCKTHON JIEATEIEHOCTU.

ITokazarenem pe3yJsibTATUBHOCTU IPOTPAMMbI SIBIISIETCS CTEIEHb OCBOCHMS
00y4JaromuMCcs OCHOBHOTO MaTepHaa JUCIIUILINHEL:
Bricokas crenenb OCBOCHHS: YJalllUiics TIOOXOMUT K BLINONHEHHIO ITPOEKTa C
TBOPYECKOM TOYKHM 3pEHHs, BBIABUTAET COOCTBEHHBIE CIIOCOOBI MOCTPOCHUS
00BEKTOB, XOPOIIIO OPUEHTUPYCTCS B MHCTPYMEHTAPUM U «IOPAIUX KIIABHIIAX)
POTPaMMbl, FPAMOTHO UCIOIB3YET TEPMUHOJIOTHIO.
Cpenusisi  cTemeHb OCBOCHHS: YYalllMlics BBITIONHAET paboTy B paMkax
3aaHHOr0  Marepmajga 1o  OTpabOTaHHOMY  alropuTMmy,  HCIIOIB3YET
orpanuyeHHblil HabOp (QYHKIMHA MHCTPYMEHTApHS IPOrPammbl, IyTaeTcs B
TEPMUHOJIOTUH.
Hu3skasi cTelleHb OCBOEHHMS: YUAIIMICA HE MOXCT BBIIOJHUTH PaboOTy MO
3aJaHHBIM NapamerpaM, IyTaeTcs B MHCTPYMEHTApHH IIPOIPaMMbl, HE 3HaeT

TEPMHAHOJIOTUMN.
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DopMBI aTTECTALINN:

- ITOTOBAs BbICTABKA,

- 3a4€T;

- copesroBaaus «JuniorSkills» (BapraTHBHO, B 3aBUCHMOCTH OT IIPOrpPaMMbI

CMEHBI).

2.3 Yuebno-meroanyeckoe 1 HHPoOpManuonHoe obecneyenne nporpaMmel
JIapaKkTHYEeCKME U MeTOIHYeCKHe MATePHAJIbI
— yuebuas nporpammva «mkenepnas rpapukay;
“— KOHCIIEKT pa3oBOro 3ausatusi mo Teme «CrinaiHoBoe MOJIENIMpPOBAHUE.
ADEM CADy;
— CTEHABl ¢ [pUMEPaM{ TIPOEKTOB, MOLIArOBBIM BBIIONHEHMEM paboT,
YCJIOBHBIX 0003HAYEHUN MPOrpaMMBL;
— yueOHbIe 10CoOus.
I'1occapuii

ECK]J1 — ExnHas cucreMa KOHCTPYKTOPCKOM TOKYMEHTALMH,
ADEM - poccuiickas CAD/CAM  mporpaMMa  aBTOMATH3WPOBAHHOTO
ITPOEKTHPOBAHHMSL.
CAD - Cucrema Apromatuzaiyu [lpoextupoBanuda. Moayie TpOrpaMMEI
ADEM.
CAM — Monyns nporpammsl ADEM miis nporpammuposanns cTankos ¢ YI1Y.
3D - oOuiee HamMmeHOBaHWe st (ailloB 3-X MEpPHbLIX BEKTOPHBIX [TaHHEIX
pa3nuIHBIX POPMATOB.
ADM - daitnsr BuyTperHero popmara CAIIP ADEM.
YIIY - ynciioBOE IPOrpaMMHOE YITpaBIeHHE.
IIporpammupoBaHue — IPOLECC CO3AAHUA KOMIIBIOTEPHBIX NPOTPaMM,
9BM (D/1eKTPOHHO-BbIYMCINTEILHAT MAIIMHA) — KOMIIIEKC

TeXHUYECKUX CPEACTB, I'/IC OCHOBHBIC (1)YHKLII’IOH&J1.I:HBIC SJIIEMEHTEI (HOPH‘IGCKI/IE,
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3alIOMHUHAIOUIME, MHAWKAIITNOHHEIC WU APy l/lC) BBITTOJTHEHBI Ha DJICKTPOHHBIX
3JEMECHTAX, MMPpEAHa3Ha9CHHbIX /1)1 aBTOMATUYECKOMN O6p&60TKI/I HH(bOpMaI_II/II/I B

Imponecce pelICHU A BEIMUCIIUTCIIBHBIX 1 HHd)OpMaIIPIOHHBIX 3ama4.

Cnucok JIuTepaTypsl
Henonw3yemblii nejarorom:
HopMmaTHBHBIE JOKYMEHTHI:
1. 3axon Poccuiickoin @enepaunn «06 obpaszosanumu» ot 10.07.1992 Ne 3266 - 1
«O06 obpasosanumy» (B pemakuuu OejepansHoro 3akona ot 17.07 2009 Ne 148 —
D3)».
2. DejepallbHBIA TOCYIAPCTBCHHBIH 00pa3oBaTebHbl CTAHIAPT HAYAILHOIO
obuero Obpaszosanns (mpuka3 MunucrepcrBa obpaszosanus v Hayku PD or 6
oxTsiops 2009 r. N 373)
3. Konmemma MomepHuzauuy  JOIOJHUTENLHOrO  00pasoOBaHMA  JETEH
Poccuiickoii ®enepanun.
4. MeTtonu4ecKue peKOMEH/IAIMA 10 Pa3BUTHUIO AONOIHATEIBHOTO 00pa3soBaHus
aereit 8 OY.
5. CannTapHO-IHIEMHOIOTHYECKHE TPeOOBaHNS K YIpEKAeHMSIM 00pa3oBaHusl.
JlonoTHUTEIbHAA JUTepaTypa:
1. Umxenepuas rpaduka: yueOnuk / B.IL, @emopuenxo M.B., T.A. fIkosiesa . -
Mocksa:000 «UsmpareasctBo «KonocCy», 2004. -304 ¢
2. CoBpeMeHHbIC TIPUHIWIBL  JONOJHMUTEIBHOTO  00pasoBanus M HX
Teopernyeckoe obocuoBanue: yueOHuk / E. H. Iloranosa. Kasawb: Momomoi
yuenwiii. — 2014, — Nel7. — C. 532-335. — URL
https://moluch.ru/archive/76/12905/
3. CoBpeMeHHBIE TEHACHI[MH Pa3BUTHS CHCTEMbL JONONHUTEIBHOTO 00pa3oBaHusd

B Poccun: yuebnmk / A. I' .Xeutonen, K. B. bensckad. Kazaun: Mononown

25



yuemsli. — 2016, —  Ne23. — C. 527-529. — URL
https://moluch.ru/archive/127/35206/

4. Tlemaroruxka B Bompocax u orserax: Texct / C.JI Burman. Mocksa:
"TIpocmext" 2014 r.

5. BoobGpaxenwe W TBOp4YecTBO B gerckoM Bospacte / JI.C. BrIrorckmid. -
Mocksa: "Ilepcnexrusa', 2016r.

6. HauansHoe Texnuueckoe mopenmposanue: Teker / A. I1. XKypasnésa, JI.A.
Bosioruna. - Mocksa: "[Ipocemenne”. 2012 r.

7. IpOeKTHO-HCCITEOBATENBCKAs ACATCIbHOCTD yaamuxcs // JIOTONMHATEBHOE
obpasoBanne: Teker / A.I'. Kysunenora, A.H.Yaiika.- 2013.- Ne 7

8. KommsrorepHas mmkeHepHas rpaduka: Ydaebnoe mocobue / B.H. Asepun. -
Mockgsa: Academia, 2019. - 208 c.

PexomMenayeMblil y4anumest:

1. Unkenepuas rpaduka: yuebuuk / A.A. Uexmapes - Mockga: Beicmias mikona,
1998.

2. HawamsHoe Texumueckoe mojmemmpoBanme: Teket / A. [1. XKypasnésa, JLA.
bonorura. - Mocksa: "IIpoceemenne”. 2012 1.

3. Umxenepuas rpaduka: Yuebuuk / C.H. MypapbeB. Mocksa: Academia, 2018.
-24 c.

4, MnxenepHas rpaduka / .M. ®asznynaH. Mocksa: Academia, 2019. - 16 c.

26



Pazpen Ne3 «Ilpunosxenus

Pa3zoBoe 3anarue «Buzyajabnoe HCKYCCTBO»
Ilnan 3anaTus:
— TBullb — 10 munyT
— Craaus 3HAKOMCTBa — 5 MUHYT (MCIIONB3YETCS TOJILKO B Ha4alle CMEHEI,
T.K. JIETH ellle He 3HAKOMBI MeXAy cO00M, B JaJIbHENIIEM — OKUIAHUS OT
3aHATH)
— OO6cyxenne NesITeNbHOCTH — 5 MUHYT
— OcHoBHAas AeITeIbHOCTE — S0 MUHYT
— 3asepuienue + peduekcns — 10 MunyT

Xo/1 3auATHSA

Cuosa nenarora: JloOperit nens. 31 rpaduka WCIONB3yeTCA Yalle YeM Bbl
MOJKETE IoayMmarh. MHorme (WIBMBI HCIOAL3YIOT 3JEMEHTH 37 rpaduky,
MyJIBTUTIIHKAIHS, KOMIOBIOTEpHbIe UTPBl U T.J. llepen Tem kak mbl mompoOHee
3aTpPOHEM TeMy 31 MOIENUpOBaHWs JaBaiiTe IOroBOPHM O TEXHHMKE
0e30MacHOCTU U NPaBUAaX MOBEICHUA.

Th u 11b.

Obcyxaenue NeTeJIbHOCTH

Lens: onpeneneHue amropATMa IeATENLHOCTH,

[TpOHOIKUTEEHOCTE: ~5 MUHYT.

CioBa nepnarora: HYMHIO 04YEeBMAHO, 4TO 3a OIHO pPa30BOC 3aHATUC Bbl HEC

HAYYMUTECH CO3/aBaTh  [IQJIHOLIEHHBIE MOJENM KOTOpble MOXHO Oyzer
MCITOJIE30BATE B MAcCOBOM TBOpUecTBe, HO 40 MUHYT, BIOJHC AOCTATOYHO JUIs
TOro, 4robObl CO3MaTh HEOONBIIYI0O AHUMALMK0 KOTOpasd BIOCIEACTBUU
[PEBPATHTHCA B BUAeO(Dailil [NIMTETBHOCTEIO 0T 5 10 10 cexyHut.

Cama aammManus OyJeT mpeicTaBiaTh u3 cels ciyyailoro pasmepa wap B

LEHTPE Kajpa W3 KOTOpOro OyAyT BbLIETaTh CBETALIMECS YacTHLbL. YacTuiibl

27



OyIeT MOAXBATHIBATH CUMYJISIIUS (U3MIECKOTO SIBJACHHS TYpOYIEHTHOCTM U

3aKpy4uBaTh UX 00pasys CIydalHBIH y30D.

OcHoBHas AeATENbHOCTD:
[TpomomkuTensHOCTS: ~50 MUHYT
Llenb: 03HAKOMIIEHHE C OCHOBHOM JCATEIbHOCTBIO NPodheccHy 31 apTUCT.

CnoBa nemarora:

Jlist magana Ham Tpebyercs 3armycTuTh nporpammy Blender. 3o mporpamma

JJIA 3}], MOACITHPOBAHUA ¥ dHUMAIIUNA. ﬂ\J'lﬂ 3aITyCKa IIporpaMmMbl BaM HCO6XOIII/IMO

IOCMOTPEThL B CaMYH HMDJKHIOIO YacTL DKpaHa, Ha IaHC/Ib 6blCTpOF0 A0CTyIIa, 1

HANWTH WKOHKY ¢ M300paXKenneM pbiKkel KIIIKCH ¢ CHHEN TOYKOMH B IIEHTpE.

Korga nmporpamMva 3amycTHiIach B LEHTpe paboueill mOBEPXHOCTH y Bac

MMOABIIIETCA OKHO € NMEPEUYHEM IOCIEANMX COXPAaHEHHBIX pa60T u (l)OpMaTOB

KOTOpbIE OCTYIHBEI Ajs 3anycka. Iloka 910 mruopupyem 3TO OKHO M JIEBOA

KHOIIKOW MBILIY HAXKUMAaeM Kya-HuOy b 33 €ro MpemelsL

Teneps mepen Hamu BO3HMKaeT pabouas mosepxHocTh. Cam uHTEpdeic

MPOrpamMMBI MOXKHO Pa3ZienuTh HA YCIOBHBIX 5 obnacTeil.

PaGouast moBepxHOCTh. Camoe 00JbIIOE OKHO BHYTPM KOTOPOTO y Bac
pacnosiaraercst Ky0 u MepHOe none. Bee n3MeHeHHs KOTOphIE Mbl Oynem
BHOCHUTD TIPOSBIIIIOTCS UMEHHO 3JIECH.

OxHo ¢Jio€B. Bepxuuil mpaBblii yroJr mporpaMMel. Tam nepeqmciieHbl BCe
00BEKTBI KOTOPBIE YK€ UMEIOTCs Wiiu Oy 1y T 100aBIEeHBI BaMU B CLIEHY.
OxHO HacTpoiiku mapamerpoB. Hmxuuii npasbsiii yron. Tam MOXHO
penaKTUpoBaTh KaK OTAENbHBIE CBOMCTBA OOBEKTOB TaK M HACTPONKM BCEH
CIIEHBI B 1IEJIOM.

Bpemernaa mikana. HwxHSsS d9acTe Iporpammel. OTO OKHO IIOMOTAeT
ONpEeleNTUTh Kap Ha KOTOPOM NPOXOJUT paboTa U CKONbKO KaapOB 3aiMET

BCA aHUMallyvd B LCIIOM.
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- Menwo mnporpamMmbl. Bepxnsiss gacTe 5kpaHa. TamM MOXHO HaCTPOUTH

(opmaT coxpaHeHHsl, 03HAKOMHUTHCS C HACTPOUKAMU MPOIPAMMEL H T.1.

Hns xoM(OpPTHOM ACATENBHOCTA S PEKOMEHIAYH) pPasMEeCTUTb Kypcop
MBIIIY B IEHTPE MEPBOTO BKPaHa.

Tenepsr BarsHUTEe Ha KiaBuatypy. Ha knasuarype uMeroTcs LU(pHL
YacTh U3 HUX PacmoNoKeHa B BEPXHEH 4acTH KIaBHATypHl, a 4acTh B npasoi. Te
MUGpPEl KOTOPBIE pPACIONOKEHbl B MPaBOW UYaCTH KIABHATYpPhl HA3LIBAIOTCH
Numpad u UMEHHO Ha HEM HaM HY)KHO HaxaTh () 715 aKkTUBALUK Kaapa.

B uenTpe kajpa y Hac pacmonaraercs Ky0 KOTopblil Ham Tpedyercst yopaTts
3a TIpeensl Kaapa TakuM o0pas3oM, 4yToObl Mbl €0 BHIENH, HO B KajJpe OH He
orobpakaicst. st 3Toro HaYKMHUTE aHTTMHACKYI0 OykBY G M € MOMOIIBIO MBILIH
nepesaBuraiTe kyd B cropony. Korna ybpamu ky6 u3 kaapa 1o 3adukcupyire ero
TaM C IOMOIIBIO JIEBOKW KHOIKU MBbILLH.

Janee Ham Ttpelyercsa co3maTh HOBBEI OOBEKT, a AN 3TOro Tpedyercs
Pa3sMeCTUTh Kypcop MbIILIM B IIEPBOM OKHE M C 3akaTod kHonkoi Shift naxars
anrnuiickyio O6ykBy A. Jlanee, B KOHTEKCTHOM MEHIO, BEIOMpaeM IIyHKT Mer,
nocJie yero Beioupaem Mxocdepy.

Teneps cnenaem e€ riagkod. HaxumaeM npaByl0 KHOIKY MbIUM U
BHIOMpaeM TepBHI IyHKT, a mocie ¢ 3axartoi kHonkod Control Hakmmaem
uhpy 2 Ha KIIABHATYpPE CBEPXY (ITO BAXKHO).

Hactpausaem pasmep cdepsl. s storo TpebyeTca HakaTbh aHTIMICKYIO
OykBy S ¥ C IOMONIBIO MEPEMELUCHUSI MBIH clenaTh cdepy MeHbIe
(orpannyennii Her) uiM OGonbIe, HO Tak YTOOBI OHa NOJHOCTLI) MOMELLANach B
Kazape.

Jamee Bca paborta OyaeT nMpoxXoAuTh B TPeTheM OKHe. B JeBol dacTh
9KpaHa HyKHO HalTH KHOIIKY Ha KOTOPOH U300paxEH +.

Hactpoiika napameTpos:

- Bxnagka “Uznyuenue”
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- Yucso - KOIMYECTBO OOBLEKTOB KOTOpBIE OyJeT m3nydars cdepa.
Komdboprusie aas paborsl kommbiotepa napamerpsl oT 50 000 no
150 000.

- Bapuanus - TIOpPSIOK MOSBICHWS KaKIOTO KOHKPETHOrO OOBEKTA.
MaxkcumansHo Bo3MoskHOE 3HaueHue 250 000 000.

- Kajp magama - MOMEHT B KOTOPBIH HadMHaeT paboTarh aHWMaIlus.
MoxHo yeTaroBuTh oT 1 10 10.

- Komen, - MOMEHT B KOTOpBIA aHuMalMsi 3aBepliuTci. MOXKHO
ycTanoBuTh 0T 120 no 240.

- Bpewmst »W3HH - MOMEHT B KOTOphIA KaKJasg KOHKPETHas dacTuna
HCUESHET 1 Ha 6 MecTe TOSBHTCS HOBAs. Jlyunre Bcero ycTaHOBUTD
TO K€ 3HAYEHUE, YTO U KOHEI.

- B camMoM HH3y 3KpaHa, Ha BPEMEHHOH IIKaJle, HYKHO HAWTU €€
onuo okomko “Kowen” m 3Hadenue 250 3aMEHUTH HA TOYHO TAKOE
ke 3HagerHue “‘Konen’” kak u J10 3TOrO.

- Bkuanka “Duznka”

- Tun ¢usukn - Momens moBefeHUs yacTull. JOoCTynHEIE BapHaHTLI

IUIA manbHeiined padorsl “HeroToHOBCKas” unu “Poii”
- HeroroHOBCKas - TUN (U3UKK NPU KOTOPOM OOBEKTHl BEAYT
ce0s Tak e Kak ¥ B HallleM MHpE.
- Macca - Bec KaXAOW KOHKPETHOM  YaCTHIBL
MunumanbHas macca | KUJIorpaMm, a MakCuMasibHas
100 kumorpamm.
- 3aryxaHue - Ha CKOJIBKO CHIIBHO OOBEKTbI MOABEPHKEHEI
unepruu. Tpebyercs ycraHOBHTS 1.
- Poii - T (PUBHKHU TIPU KOTOPOM OOBEKTHI BEAYT ceds Kak por
HACEKOMBIX BbIJETAs M3 HEHTPA M CO BPEMEHEM BO3BPALLASICh

obpaTHO.

30



- Macca - Bec KaKIOW KOHKPETHOH  YacCTHMIIbI.
MunrMansnag macca | KuiorpaMm, a MakcuMasbHas 5
KAJIOTPaAMM.
- Bkmangka “Penaepunr”’
P " 11 - P b
- PeHjiepuTh Kak - CIeAyeT YCTAHOBUTE 3HageHue “O0nekt”.

- Macirab - pasmep gactur. Crenyer ycranosuts oT 0.001 go 0.01.

- Chyuaiineit  macwtal - Bapmamusa Macrada ot 0.001  mo
YCTAHOBIEHHOTO.
- OObexkrT SK3eMIIsIp - KakoW 00BeKT mporpamma  Oyuer

BOCIPHHUMATE Kak dactvily. TpeOyercs yCTaHOBUTH 3HAYEHHE
“Cube” nmm “Ky6”.
- Bxnagka “CreneHb BIUSTHUS CHAT”
- T'paButamus - mapaMerp OTBEYaeT Ha CKOJbKO IpaBHTalia Oyner
BO3/1eHCTBOBATH HA Hallu 00bekThl. Tpebyemoe 3nauenue 0.

Jlamee BO3BpallaeMcsi HA TIEPBBI DKpaH M € I[OMOIIBIO KOMOMHALUU
kiaapum Shift+A BeiOupaem nyskr “CunmoBoe mone - TypOynentHocTs”. B
TPETHEM OKHE TpeOyeTcs IPOBECTU HACTPOIKY MHTEHCHBHOCTU TypPOYJICHTHOCTH.
Jlns aToro HyKHO HaiTh okHO “Hactpoiika ¢pusuku™ B IpaBod 9acTy IPOrpaMMbl
(u300paxkeHwe ATOTO OKHA 2 CHHUX Kpyra). Bc€ 9To Hy»KHO c/ienarh yCTaHOBUTE
3HAYEHUE UHTEHCUBHOCTH OT 1 10 5 ecnu Tui ¢usnuku pasee Obw1 BelOpan “Poii”
u or 70 mo 1000 ecam Tun husuku panee Obl1 BHIOpaH “HproToHOBCKAA™.

[Tocie 3TOTO B LIEHTPE NEPBOTO FKpaHa HYKHO HAXKATh aHTJIMACKYIO OyKBY
Z u BeIOpaTh Bapuant “Penmep”.

Teneps HyxHO HACTPOUTH (PoH U 1BeT 0ObekToB. HaunéM ¢ doHa.

B mpaBoii wactH nporpamMMbl HY)XHO HalTH MeHto “Hacrpodkm mwmpa”
(u300paskeHre 3TOT0 MEHIO BBITJISAANT KaK KpacHBIM IIo0yc) u BhOpaTh LBET

OKPYIKAIOIIEr0 MUpPa (XOTs PEKOMEHYETCS YCTAHOBUTD €r0 YEPHBIM).
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Hacrpoiika mBeTa 00HEKTOB MPOU3BOMUTCA € NOMOLIBIO OKHA “Hacrpoiiku
marepuanos”. Ilepen TeM Kak OTKPHITh 3TO MEHIO HY)XHO BbIOparh cdepy
KOTOpasi HaXOIUTCs B TeHTpe skpana. Korpa otkpeinn “HacTpoliku matepuaa”
Hy:kHO HaxaTh “Cosmats” w B rpade “OcHOBHOW mBeT” BHIOpaTh MOOOM LBET
KOTOPBIN IIOCUMTAETE HYKHBIM. 3aTeM mapamerp “3epKajabHOCTh” yCTAHOBUTS 1,
a “Illepoxoarocts” 0.

Iocne BuiGrpaeM KyO KOTOpBIH €lie B CaMOM Havaje yOpalu 3a Ipe/esbl
kajpa. B mosBusinemcs meHro mapamerp “Tlpunnumuansreii BSDF” mensiem Ha
“Usnyuenne”, BeIOupaem j1000# IBET U HACTPaWBaeM CHIIy HMHTCHCUBHOCTH HE
tonsre 100.

Korma Bcé crmenaHo Kypcop MBIINIM HYXHO IIEPEMECTHThH MyCTOE YEPHOE
MECTO M HaXkaTh JIEBYIO KHOMNKY MBI YTOOBI cOPOCHTE BEIOOP BCeX OOBEKTOB,
HOTOM Hpo6eJ, MOI0KAATE Iapy CeKyH/ ¥ CHOBA HaXaTh Npoler.

BarisiioM npoBepuTh Ha OYEBUAHBIE OLIMOKH.

Ecnv monyuuBmuiica y30p ycTpauBaeT Bac TO B BEPXHEM JICBOM YIily
porpamMmel Tpebyercst Hakath “PeHaepuHr - peHIEpUHT aHMMATAH’

Cragus 3aBepuueHus
Ynpaxuaenue «Tpu ciosa»
[TpogomKUTEIbHOCTE: 5 MUHYT

Cropa menarora: Iloka mporpamma oOpabarelBaeT Bally aHUMALUIO (3TO

3aiiMéT oT 10 Mo 15 MUHYT) Bbl MOXKETE 3a1aTh MHE MHTEPECYIOLIHE BAC BOIPOCHI
M BBICKA3aTh CBOI KPUTHKY KacatelbHO HpoizenHoro 3aHaTha. Ha Bpems
00paboTKK KOMIBIOTED AyULI€ HE TPOTATh.

BriciiyiiaTte KaKI0ro 4acHa rpynnel U 06CV,D,MTI: CKAd3aHHOC.

Korpa nporpamma 3akanduBact o00paboTKy (DTO MOXHO MOHATH IIO
cranmapTHOMy (OHY WKOHKH IIPOrpamMMbl Ha TaHENH OpIcTporo pocryra. Bo

BpeMs 00paboTKH (HOH UKOHKM 3CIJIEHBIHA. )

32



Ha pabouem ctone y Bac mMmeerca namnka “Pabote’” Baw (haiin coxpaHuics

Tyna. CBepHUTE NporpamMmy, 3aWAMTe B 9Ty MalKy M 3allyCTHTe CBOH (aii.

Ne ri/mm Buaer yae6HbIX Copepxanue [nanupyemelit
3aHSITHH, pe3ynbTaT 00yueHUs
yuebHbIX padbor (3HaTR/YMETH)

V3Hars ero MOXXHO IHOO TIO IIBETY HA MPEBbIO, MO0 110 3 MocHeHAM IHHUdpPaM.
Otr nudpsl 3TO 3HAYEHNUE KOHEI] KOTOPOE Bbl YCTAaHOBUIIM.

Pednexcusn

ITponomKUTENLHOCTE: 5 MUHYT.

Cunosa negarora: Mtak, Hallle ¢ BAMH 3aHATHE IOJOILIO K KOHLY. XOTE/I0Ch

Obl YCIbILIATE OT KaAXJI0T0 U3 BacC, YTO BaM IMOHPABHUIIOCE WM HE MNOHPABUIIOCH,

YTO XOTENOCH ObI MBMEHUTh MM }106aBMTb.

1. Jloruka mpoBeAeHUNA 3aHATHH

33



3ansitre 1.
BBenenue B
HHKEHEPHYIO
rpaduky

Jlekius,
MUHYT

40

IIpaBuna
MOBEAECHUS B
KOMObHTEPHOM
KIacce, MnpaBuia
MIOBEICHUA BO
BpEMS noskapa,
UCTOPHUST Pa3BUTHSA
HUHKEHEPHON
MIPOMBILLIEHHOCTH,
pasHHIIA  MEKIY
qEPTEIKOM u
PUCYHKOM,
BXOJIHOE
TECTUPOBaHUE.

3HATH:

Anroput™m
J1eHCTBUI BO
BpeMsI
4ype3BbIlYaiiHON
CUTyauuu
(moxkap);

Ilpasuna
NOBEIECHUS B
KOMIbHOTEPHBIX
KJIaccax;

Otnuune
yepTeKen oT
HHBIX BHIOB
n300pakeHus
o0BeKTa
(3CKUBUpPOBAHME,
XY/IOECTBEHHOE
TBOPYECTBO);

3HaTh (megaror):

VpoBeHb 3HaHUU
B obmactu
YepueHHus u
MIPOESKTUPOBAHUS
y 00yJaromuxcs.
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3ansTne 2. Jlexmus, 20 | Pazbop 3HaTh:

Pazbop MUHYT WHCTPYMEHTapus - [IMosunmmonupoBan

HUHCTPYMEHTA ITPOTPaMMBI ue Habopa

pust ADEM CAD, HHCTPYMEHTOB

IIPOTPaMMBI OpUEHTUPOBAHUE B JUISL  CO3AAaHUST U
uHTEpdeiice B3aMMOJIEHCTBUSA

IIPOTpaMMBl, C pa3HOrOo THUOA

pasnauna Mexmay 2D 00bEKTAMU;

u 3D oObeKTaMH. - OcHOBHbIC
opraibl
yIpaBIEHUs
MTPOTPaMMOIi;

- Pazmmane wmexny
THUMA YEPTEKHBIX
00BEKTOB JUIs
JalbHenen
CaMOCTOSITEIIBHOM
paboThI.
[Ipaktuka, 20 | PenpoayxtuBras | Ymerb:
MUHYT IEeSATENbHOCTD: - CamocTosaTensHo

CIOCcOOBI B3aMMOJIEHCTBOBA

B3aMMOJIECTBUS C Th c

MHCTPYMCHTapHeM uHTEphelicom U

Ha IPaKTUKE. WHCTpyMEHTApHe
M MIPOTPaMMBI
ADEM CAD.

3andarue 3. Jlexums- Hwnanor c | 3nars:

C vero | becena, 20 | obygaionmucs 06 - Habop ropsuux

HAYMHACTCS | MUHYT WX 3HAHUH O TOM, KJIQBUTI

MIPOEKTUPOBA 4qTO TaKOE TOpsSuue HEKOTOpPBIE u3

Hue B ADEM KJIABUILH, KaKuM KOTOPbIX

CAD obpasom OHH VHUBEPCATLHE U
paboTaloT u Kakue NPUMEHUMBI ~ HE

KIIABUIMH UMEIOTCS TOJIBKO B

B [IpOrpaMmMe. MCOJIb3yeMOi
IpOrpamMmme;
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[Mpaktuka, 20 |PenpomykTupHas | YMerh:
MUHYT JIEATENbHOCTE! - VYmMmenue
TIOCTPOCHHE HCII0JIb30BATh
0a30BBIX rOpA4KE
reoOMEeTPUUECKUX KJTABHIIIH.
buryp v
HCI0JIE30BAaHUEM
ropsAurx  KIIABHII
IIPOrpamMMbl u
co0moieHueM
pa3MEpPHOCTH.

3apsatue 4. | Jlexuus, 20 | Pasmeps! B | 3HaTh:

Pazmepsl. MUHYT qepyeumH, - Buapl pasmepHBIX

Jist 9ero onun paznuue JIHMUIL;

HYHBI U Kak pasMepHBIX JUHUH - Crioco0bl BBIHOCA

ux BbICTABIIEHUE pa3sMEpPHBIX

HCIIONIL30BAT pa3MepoB, dYacThIe JTVHUN;

b ommbKku M pa3dop - [IlpaBuma BbIHOCA
MHCTPYMEHTApHUsI M pasMelieHus
st JAHHOM pa3sMEpPHEIX
NEeATCITBHOCTH. JIMHUM U

pasMepoB;
- BcriomorarenbHsl
171
WHCTPYMEHTApHUI.
[Tpaktuka, 20 |CaMocTosiTenbHas | YMeTh:
MUHYT paboTa: UCMOIB3YA - Hcnons3zoBars
OJIMH (78011 MHCTPYMEHTApPUI;
HECKOJIBKO u3 - IlpocraBisaTh
paHee CO3[aHHBIX pasMepsbl HA
00BEKTOB YepTEKE.

[IPOCTABUTH
pasmepsl c
co0I0 e HUEM
panee O3BYYEHHBIX
TIpaBUl.
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3apsatue 5. | Jlexmqus- Pasbop 3uarTh:
JleransHOE becena, 20 | mHCTpYMEHTapus - MHucrpymentapuit
MOAECJIMPOBAH | MUHYT nporpaMmsl s pIRIE: TOYHOTO
ne B8 ADEM MO/ICJIMPOBAHHIS MOJIETTHPOBAHNUSA
CAD. “HETUNUYHBIX “HeTUITUIHBIX
OcHOBHEIE 00BEKTOB c 00BEKTOB;
CTIOCOOE! YCIOKHEHHBIMM
obpaboTkn 3JIEMEHTAMHU.
3D monenu
[lpaktuka, 20 |Pabora o | Ymern:
MHUHYT NIPOMIEHHON TEME - Pabotats c
C HCIOJIb30BAHUEM o0pexkTaMu
WU3y4EeHHOTO OTIINIAIOIITUMUCS
WHCTPYMEHTapHs. OT  TPOCTEUIINX
rEOMETPHIECKUX
duryp;
- Hcnonb3oBarh
WHCTPYMEHTapuil
AJs JETaJBHOTO
MOIENUPOBAHMSI.
Banarue 6. | Camocrostens |Ilepenectu  oauH | YMeTh:
[Mpoektuposa |Has pabota ¢ |u3 TOTOBBIX - Jenats
HUE THIOBBIX | BKIIOUCHHBIM | YepTexel B CaMOCTOSTENbHBIN
yaeOHbIX HAOMIOJEHUEM | BMEKTPOHHEIA  BUJL BLIOOP B
Ieraei " C coOuroienreM 3aBUCUMOCTH  OT
IPOMEXKYTOYHO | BCEX TIpaBuI COOCTBEHHBIX
H aTTecTanuen, | MpOEeKTHPOBAHUA. 3HAHWWA U YMEHHUH,
40 MuHYT IIOHUMAHHS]
MaTepuana "
BHEIITHUX
(hakTopoB.
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3anste 7. | Jexnoms, 20 | Ucnonb30BaHue 3HaTh:
OcHOBHI MHUHYT crankoB ¢ HYIIV, - Wcropuueckuid
MTPOTPaMMHUP ueTopuUecKas CIIPaBKU 0
oganus YITY CBO/IKA O Pa3BUTHH pasBuTHH
B ADEM UHKEHEPHOH HHKEHEPHON
CAM TIPOMBIILICHHOCTH IIPOMBIILIEHHOCT
U Ha IPUMEDE;
- IpumepHyro
TEXHOJIOTUU
paboTsl yiy
CTaHKOB.
PenpoayxTusH | Harucanue Ymers:
ast npocTelinen - PabBorars c
HOEATENBHOCTh, | IPOrPaMMbl CUCTEMAMHM
20 MUHYT CAMYIIALIAA [IPOrpaMMUpPOBAH
MIPOTPaMMHUPOBAHHM ns UITY crankos;
s UITY cranka. - PaGorarts B
uHTepdeiice
CAM  cucremsl
TIPOTPaMMEI.
3amatue 8. | Camoctosarens | CamocrosTensHas | YMerb:
Ceobomnoe |mHag pabora c|pabora o - IIpoexkTupoBaTh
nporpaMMup | BKIIOYEHHBIM | IPEAbIAYLLEH TEME. 00BEKTHI IULS
opanue UI1Y |mabmomenuem |(o0BekT u  Bce paborsr ¢ CAM
B ADEM | neparora, 40 | octamsHEIE CUCTEMOI;
CAM MUHYT napameTpsl - OuenupBars CBOU
BhIOMparoTCst CHJIBI u
CaMOCTOSTENbHO BO3MOJKHOCTH;
obygaronuMcss ¢ - Omnwmparbes Ha
KOPPEKTUPOBKAMHI npuHUMIT  paboTh!
nejarora) [pOrpamMmmbl u

YITY cucreMm c
Ooutee
peasMCTUYHbIMU
dbopmamu u
pa3zMepamu.
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Saustue 9. | Jlekuusi- Ompenenenue tuna | 3HaTh:
IMoxroroBka | Gecena, 20 | pesiTenbHOCTH - Temy  wrorosoi
K MWHYT o0yualomuxcs paboTsr;
TEXHUYECKOM (TpynmoBas/unaus - Tum
y pybexy UyanbHas), JICSITEIBHOCTH  BO
onpeJeneHne TeMBbI BpEMSI
UTOrOBOM PabOTHI, TEXHUYECCKOTrO
pacnpeneneHue pyoexa
o0s3aHHOCTE B (rpymmoBo/ uHIN
ciiydae TpyNHIOBOH BU/1yaJTHHBIN );
paboTHL. - O6nacrs
OTBETCTBEHHOCTH
Ka)K/I0ro
y4acTHUKA
TpynnoBoOi
paboTHL.
Camoctostens | PabGota Hal | YMeTh:
Has pabora c |wuTOroBO# paboToil - Pacnpenensars
BKJIIOYCHHBIM | TTO BEIOpaHHOM obuiee
HabmioaeHuem / | Teme. KOJIMYECTBO
['pynmoBas BpEMEHHU Ha
pabora c KaKbIi
BKJIHOYCHHBIM OTACIBHBIA  BUJ
HaOIIoacHuEM, EeSTEeNLHOCTH,
20 MuByT - Ilpocurs U
OKa3bIBaTh
Sausitue  10- | Camoctositens | Pabota } Haa OMOTITB y
L1. _ | mas paboTa c | UTOrOBO’ pa60T01:‘:1 O/IHOTPY MITHHKAM;
TexHWYeCcKn# | BKIIOYEHHBIM | [10 BBIOpAaHHOMN « Piforsss B
pyGex HabOmoieHueM / | TeMe. rpyTe;
I'pynmosas - TlpencraBuars
pabota % MTOrOBBIA
BKJIIOYEHHBIM npoyKT, i
HaOImoACHUEM, BpeMs  BHOCHTDH
40 MuHYT
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3agarue
Hroroeoe
3aHsATHE.
IIogroroBka
pabor
BBICTABKE

12.

K

CamoctosTens | Pabora Haj IIPaBKH B
Has pabora c |uTOroBo#t paboTOi peasmzanyio U
BKJIFQYEHHBIM | IO BEIOpaHHOMN UCTIPABIAITE  yIKE
HabnroaeHueM / | reme. COBEPILECHHBIE
I'pynnogas OIIUOKY;
paborta c - CaobonHo
BK/TIOUEHHBIM OpPHEHTHPOBATHCS
HabNIOACHUEM, B uHTEpdeiice
20 MuHyT nporpammbl - 0€3
IIOCTOPOHHEHN
TTOMOTITH.
Jlexms- IlonBenenue 3Harn:
Oecena, 20 | uTOTOB, OPOCMOTP - ¥YposeHb
MUHYT W npe3eHTanus OCBOEHUS
pabor,  WUTOrOBOE MIPOTpaMMBl;
TECTUPOBAHME, - YpoBeHb
3aMHTEPECOBAHHO

CTU B M0J00HOM
BHIIE
eITENLHOCTH;
Kenanue
pPa3BUBATHCS B
STOM
HaIpaBJIeHUH
JaJIbIIe.
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Cuenapuu 3anaTHI

3ansitue 1. Beenenne B unKeHepHYIO rpaduKy

Monayab: 1) Teoperuueckas 9actsb: 40 MunyT
2) llpakTHyeckas 4acTh: -
ens 3anaTusa:
e @opmupoBaHue y yyamuxcs uaTepec k 3anaruio «Mmxenepnas rpaduxa»
3apaum:

e OOBSICHUTH yd9alluMCsl IIpaBUIIa I10KAPHOW OE30MacHOCTH, TEXHUKY
Oc3onacHocTn npu paboTe ¢ KOMMOBLKOTEPaMHM, MPaBuia NOBCACHUA B
KIlacce.

e Pacckazats o nporpamMmax tuna ADEM CAD.

e Pacckaszarh e MOTYT MCIONB30BATLCS 3HAHMS, IOJNYYEHHBIE B paMKax

3aHATHH B MACTEPCKOM.
Ilpeanonaraemblil pesyabrar:
Vyamuticsa Oyner 3HaTh:

e B xakux oTpacisax UCIOIb3yeTcs NHKeHepHas rpaduka.
® Hekoropble IpUMEPB! U3 UCTOPUH HHIKEHEPHOH NPOMBILIJICHHOCTH.
e C uyem emy nOpuagrcs CTOJNKHYThCA BO Bpems paboThl B paMKkax

MacTEPCKOMN.
Xoa 3aHATHA:
Oprannszanuonnas 4acte. (10 10 munyT)

3HAaKOMCTBO C YUaImTuMHUCA. 3anonHeHue KYypHAIa. 3HAKOMCTBO € TEXHHMKOM

oezonacnoctu (No2 [10) u rexHukoi 1noxapHoii 6e3onacuocTu (Ne2 [1B).
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Hcnoab3opanue HABLIKOB MPOCKTHPOBAHUHA n MOJEJHMPOBAHUSA B

NOBCEeNHEBHOM JKU3HH.

B macrtepckoit «MmxenepHas rpapuka» YYaCTHHKM CO34aI0T M MOJEITHPYIOT
camble pazHoo0pa3HbIe IIPOEKTHL.
e Uro takoe «MuxenepHast rpaduxa»?

o [Ipumeps! paboT pasHbIX WHKEHEPOB.

Ueprexk — rpadudeckoil u3o0pakenue, BbHIIOJIHEHHOE B ONPEASTEHHOM
Macirabe, ¢ yKasaHhem pa3MEpOB M YCIOBHO BBIPAKEHHBIX TEXHHUYECKUX
YCIIOBAH, CODIIOIEHHE KOTOPHIX JOJOKHO OBITE 0OecneyeHo NMpy W3TOTOBIECHUU

N3OCIINA.

‘—IepTem/I ORIBAIOT CaMBbIX PasHbIX BHOOB: YEPTEXK, HCPTEK HOCTAIHM, YEPTEK

cOOPOUHOI eMUHUIIEL, COOPOYHBIN YepTekK, APXUTEKTYPHBIE YEPTEKHM U JIP.

TlosaBnenue HCPTEXKa CBA3aHO C HpaKTM'{CCKOﬁ JEATEIIBHOCTBIO HYEJIOBCKA —

CTPOUTEITLCTBOM YKpCHJIeHl/Iﬁ, roOpoOACKHX ITOCTPOCK.

Camble mepBble YepTeXkd OBLIM MOCTPOCHBI HAa 3€MIIEe, HO B JalbHEHINEM HX
BEITIOJHEHUE NMPOM3BOAMIIOCH HA KaMHE, Nanupyce W TJIMHSHBIX JOIIEYKax, a B

OoJiee To3THEE BpeMs Ha Oymare.

C passuTHeM TEXHUYECKOW MBICAM COXpaHIETCA MOTPEOHOCTL B M300paXeHHU
KOHCTpYKIuii. Y100HbI# MaTepuan — Oymara, uzobpereHHsiii B Kutae, Haunnaer
npon3BoauThCcs B Mranun, Opanuun, Benrpun, 'epmadun v TONBKO TIOTOM B
Poccnu. CobcTeennoe marotopiaesnue Oymarn B Poccum Hauanock npu Msane

FPOSI‘IOM BMECCTE C POKICHUEM KHUTONCHATAH MWL,

[lepsoe ymomuHaHue o deprexax B Poccum otHocuTCa K Hausany XVI Beka u
COJEPKUT OIMCH IEPKOBHOTO apXWBA, 10 YTBEPIKIEHHUIO KOTOPHIX, CaMbld

IpeBHMI uepTex BBIMIONHEH B 1517 roay. OpnuM M3 CaMbIX MHTEPECHEHIIMX
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yeprexeit XVI Beka asmnsiercst raH ropona Ilckora (1581 rom) u «Ilerpos mran

ropoaa Mocksu» (1597 rox).

B coBpeMEHHOM MHpE, B CBS3M C IIOBCEMECTHON aBTOMaTH3aluel, paboTa c
OYMaKHBIMU UEPTEKAMH IPOM3BOAUTCS Bee pexxe u pexe. Kapannay u Oymare
Teneph NPEANOYUTAOT KIaBHATypy M MBIIIKY, a CTaHKH C PYYHOH HACTPOMKOH

3aMEHSIOT Ha CTaHKK C YMCIIOBBIM TIpOrpaMMHbIM yiiparaerueM (UITY).

1) U3 uero cocrout depremx. (10 MuHyT)

JIro6oii ueprex crpoutes Ha Oymare onpefeneHHoro dpopmara. ©opMaThl IUCTa
Os1BaIOT 5 ocHOBHBIX Bapuamuit: A4, A3, A2, Al, AO.

Ho camu macurrabbl He UTPalOT HUKaKOH ponu 0e3 nucTa, Ha KOTOPOM BCE 3TO
OBLIO OBI IOCTPOCHO.

INepen HavyamoM NOCTPOCHWs depTexka Tpedyercs yOSOHWTCA, 4YTO MTOTOBBIM
npoekT OyAeT yIOBIETBOPATH BceM TpeboBanuam deprexa. Ilepoe Ha 4TO
TpebyeTcs oOparuTh CBOE BHMMAHME — 3TO HAIM4HME YEPTEKHOW paMKH Ha
aucte. Bo Bpems paboThl B CTeHaX MaCTEPCKOM 5 BbIAAM BaM JAHHBIC JIUCTbhI yIKeE
¢ TOTOBOH PaMKO#, HO [y Ballero MOHMMAHUS, TaKas pamka BEHIIOIHAETCA MO
OTIpeieeHHbIM npaBuiiaM ycranosaeHHex 'OCTom.

Ho 4T0 oTIM4aeT uepTex OT pUCYHKA?

Yeprex He MOKET OBITH BBIIOJIHEH CIIIOMHON MuHueH. CyleCTBYeT HECKOILKO
BUWJIOB JTHMHUHN:

OcHoBHAS JIMHHA - BBHIMONHIETCS KapaHJalioM, KaK U BCE OCTalbHbIC JIMHUU, C
JIOCTATOYHO CHIBHBIM H@KATUEM IS TOSBIECHMS TOJICTOM ImHMU. Bee 4TO
OYepPUEHO DTON JTMHUEHW BUIAUMO [ r1asa.

IllTpuxoBasi JHHAA — NPUMEHSETCA AN U300paXKeHUsT HEBHIMMOIO KOHTYpA.
(CxBosHoe orBepcrue M T.1.) JUIMHHA IMTPUXOB AOMKHA OBITH OJMHAKOBA U B
3aBHCHMOCTHM OT PasMepa JeTay CTOUT BBIOHPaTh OT 2 10 8 MM, ¢ PACCTOSHUEM

MEXKTy IITpUXamu 1-2 MM.
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Toukas JuHAA — TPUMEHSETCS Ui W300paKeHUs BbLIHOCHBIX JIHHUM,
LITPHUXOBKU CEUCHUH.

IITpuxnyHKTHPHAS JIHMHHAS — NPUMEHAETCS I M300paXeHMsl OCEBBIX MU
IEHTPOBBIX JIMHAHN, SIBISIONMXCA OCAMM CUMMETPHH. /linnna 1TpuxoB MT0IDKHA
OBITH OIMHAKOBA M BHIOMPAETCS B 3aBUCUMOCTH OT pa3Mepa H300paxkenns ot 5 1o
30 MM, C paccCTOSTHUEM MEXKIY LITPUXAMH 2-3 MM.

Boanucran Junwst — IPAMEHIETCA 71 M300pake NI TUHUYU 00pbIBa.

2)  JMuanor

[TpoBecTH IUAIOr ¢ y4alMMUCsT O TOM KyZa Obl OHM XOTEJTH TOCTYIIUTh, KeM Obl
OHH XOTENM CTaTh W TIPHTONATCA AW MM JUIS 3TOTO 3HAHHUS, MOJyYCHHBIE B
macrepckoit «mxenepHas rpaduka

3ak0UNTeIbHAA YACTh:

IMoaBenenue UTOTNOB 3aHATHA.

3ansarue 2. 3uakomcrso ¢ uaTepdheiicom nporpammbl ADEM CAD

Monyan: 1) Teoperudeckast uacTb: 20 MuuyT
2) IpakTnyeckas yacrTes: 20 MAHYT
eaun 3auaTHSA:

e (cBOEHHE yYaNIMMHUCS Ha NPAKTHKE 0a30BEIX acnekTor paboTel B ADEM
CAD.
e UubopMupoBaHUe yHawWUXCs O TOM IZIe MOMHO MCIIONB30BATh HABBIKH,

[I0Jly4CHHBIE B MACTEPCKOM.
3amaun:

® (3HAKOMHUTH UX ¢ MHTEPHEHCOM U BOZMOKHOCTAMHU.
® OObICHUTH KaKuM 00pa3oM MPOMCXOAUT B3aUMOJIEMCTBUE MHCTPYMCHTOB

¢ pabouynmu 00BEKTaMHU.
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e [IpogeMOHCTPHPOBATH ydalumes MeTonsl pabotel B mporpaMve ADEM

CAD.
Ipennmonaraemslii pe3yabTar:

e VYMeHme yyal[uxcsi OpHEHTHPOBATECA B IIPOrPaMME Ha YPOBHE HOBHYIKA.
® 3paHmpe 0 TOM IJIC MOXKHO WCIIOJIb30BaTh HaBBIKM, MOJIYYCHHBEIC B paMKax
MacTEepPCKOM.

e 3HaTh OT/IeNbHEIE TIPUMEPBI U3 UCTOPHH HHKEHEPHOM IPOMBIIIICHHOCTH.
Xopa 3aHATHA:
Opranv3anuoHHan 4acTh
Paz0op nHCTpyMeHTAPHSA IIPOrPaMMbI
(JanHas 4acTh 3aHATHA NPOBOJUTCH B AMAJIOroBoii (opme)

Kak u ¢ 1006M JpyruM MHCTpyMeHTOM y mporpamMmel ADEM  umeercs
onpejele bl mIacT GyHKIHNN 1 Bo3MoxKHOCTeR. VIHCTpyMEHTapHil POrpaMMEl
OCTATOYHO UIMPOK M MHOrorpaHeH. BoO3MOXKHOCTH  1porpaMmbl  He
OIPaHMYMBAIOTCS JIIIB IIOCTPOCHHEM PAa3HOTO pojaa IETANEH, MOMHUMO 3TOTO
eCTb BO3MOJKHOCTb [POEKTHPOBaHus 3JaHuil, aBTOMOOWIEH, HHTEphepa

[IOMELICHUH, HAcTpoiKka pabOTHI CTaHKa U T.JI.

HJUI peanusaly BBIMENEPEYHMCIICHHBIX BO3MOXKHOCTEN MMEETCs Oﬂpe)_],CJTCHHBIﬁ

(yHKIHOHAI IPOrPAMMEI, HallpAMeED:

2D ObnexkTsi (2]

- 000 o> A

® 2D 00BeKTEl

Pepaktuposanue 2D [=]

ID0N A, <G

e Penaxruposanue 2D 00beKTOB
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3D Obuvexrnt 1

=]

N, (O & U
e 3D 00BekTH 1 y‘ i J L,
3D O6nekTbi 2 B
(0 @) @, 15, £,0,€, 5 T
e 3D o0BeKTH 2
Pepaxtuposanme 3D ||
7 -
A B0 6 d,Aax &
e PemaktupoBanue 3D 00BEKTOB
e Pabouas niockocTh
Pasmepst |2]
R 1 ™ Bl T
— | 8 $ 1
e Pasmeps al and Be o
e Onepauyu c rpynnamu 00BbEKTOB

Onepauuu ¢ rpynnamu obbexTos

=]

h¥ 5l R

{

A0 | @) 8 @y | B,

Camo co6oi, 3T0 He Bce (DYHKIIH, HO 3TO TO C 4€M MBI ¢ BaMu Oyjem paboTaTh B

TeueHUH 12 4acoB HAIUX 3aHATHHN.

PaccMOTpHM KaXabli YHKT TyTh NOAPOOHEE.

1: «2D 00BLeKTE»

Jlannas (yukums OTBEUAET 3a

co3aanus mpocreiimx 2D 00beKToB:

1.1) +«Orpesok — mupsiMas JUHUS 33AAHHON UIMHBL OTPAHMYCHHAs

JBYMA TOYKAMU.

1.2) - Ipamoyroas

HUK — YeTHIPEXYTONLHAK ¢ yriamu pasubivu 90°,
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1.3) G, OKPYKHOCTB - 3aMKHYTas IIJIOCKas KpuBas, KOTOPas COCTOUT U3
BCEX TOYEK Ha IIOCKOCTH, PABHOYAAIEHHBIX OT 3a/[aHHON TOYKH. G,

1.4) G Jyra — ygacTok KpuBoi (B HaweM ciaydae OKpyKHOCTH) MEXIY

JABYM:A TOUYKaAMH.

A :
1.5) 7 “Jlomanasi JMHEST — reoMeTpudeckas (urypa, COCTosiias wu3

OTPE3KOB, [TOCIEI0BATENLHO COSAUHEHHEIX KOUIIAMU,
1.6) " Cmaitn — KpuBast JIMHUSA C IIABHO CIIaKEHHBIMU YITIaMHU.

1.7) CﬂaE’.aMKHmiifl KOHTYP - 3aMKHyTas reomerpudeckas Qurypa,
COCTOSIIAS U3 OTPE3KOB, TIOCIEAOBATENLHO COEAMHEHHLIX KOHIIAMHU.
1.8) @Kom‘yp CrUIaiiH — 3aMKHyTasi KpuBasg JHMHUA C [UIABHO

CTNaXXCHHBIMHA YIJIaMHU.

Kaxaplii u3 JaHHBIX WHCTPYMEHTOB M WX KOMOMHAIMM NO3BOJAT BaM CO3/aBaTh
pasivyHble JBYMEpPHBIE KOTOPBIE B IIOCHEAYIOLIEM CTAHOBATCS OCHOBOM IS
CO3JaHMsl TPEXMEpPHOW Monenu 00beKTa, KOTOpbId BHI PENIMIM CO31aTh B

KadecTBe Ballleil MTOTOBOM paboThL.

[ToMHMO BO3MOXKHOCTHM CO3IaHWs IByMepHbIX 00beKTOB B mporpamme ADEM
CYIIECTBYET BO3SMOJKHOCTH CO3JaHMs TPEXMEpHBIX OOBEKTOB, HO HYXHO
YYHUTEIBATE, YTO /1 CO3MAHMUS TPEXMEpHOro o0bekTa TpedyeTcs co3/larh cHaYaa
JIByMEpHBIH 00BEKT M Ha ero ocHoBe pabotarts ganeiie. Hanpuwmep, eci BbI
XOTHTE CMOJETUPOBATEH Ky0, TO CHadala Hy?>KHO HA4CPTUTE KBAaZIpaT, IOCIEe Yero
¢ TIOMOIIBIO MHCTPYMeHTa «CMeIleH e» BEIIETUTE TOAbKO CO3TaHHYI0 (DUTYPY U
HaXaTe Ha KiaaBHily «Enter», BBECTH BCE WHTEPECYIOIIME HAC JAHHBIC B

OSABUBLIEMCS OKHE M HaxkaTh «OK».

2: 3D o6nexToB 1:
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Janrast GYHKITUS TT03BOISET CO3/1aTh TPEXMEPHBIE (PUTYPHL U3 PAHEE CO3JAHHBIX

2D 00BeKTOB

2.1) g. IIpoBonoka - HCHOABL3YETCS JUIS CO3JAHHUSA KPUBONMHEHHBIX
LWJIMHIPOB U3 OTPE3KOB.

2.2) Y JIpm:keHmMe - TIO3BOJISIET CO3/1aBaTh OOBEMHBIE TENa ABIKEHHUEM
npoguiis (CedTeHns) Mo HapaBIsAIoIei KpUBOH (TPAEKTOPHH ).

2.3) 2 Coepa
= "

2.4) *7.Bpamienue - MO3BOJAET CO37aBaTh OOBEMHBIE TEJa BpallleHUEM
npoduis BOKPYr 3aaHHOMN OCH Ha 3alaHHBIA YIOJ1.

2.5) = CMenienue - MO3BOJSET CO3/aBaTh 0O0OBEMHEIE Tela CMEIIeHUEM
npoguiisi B HaPaBIEHUH OCH Z TEKyLIEeH CUCTEMBI KOOPIWHAT Ha

3aJaHHYH BbICOTY € 3aJaHHBIM YI'TIOM HAK/IOHa CTCHOK.

Hexortopsie u3 00bEKTOB HE B3aUMOAEUCTBYIOT APYr € JPYroM, TaK, HalpuMep,

uacTpyMeHT «Cdepa» He B3aUMOACHCTBYET HM C YEM KPOME OKPYKHOCTH H

JIYTH.

3: 3D 00neKThI 2:

Jlanneii Habop ¢uryp no3BoJsIET B3aUMOMAEHCTBOBATL € YK€ CO3AAHHBIMM

TPEeXMEPHBIMU (UTYpamu.

3.1) (@ Cxpoznoe OTBEPCTHE - TO3BOASCT CO3[JaBaTb CKBO3HBIE
OTBEPCTUS B yKa3aHHBIX TeJaX METOAOM MpoelrpoBanus npoduns
Ha TeJIO IO HOPMAaJU K MJIOCKOCTH IMPOMIILL.

3.2) OTBepCTue - TO3BOJISIET CO3JaBaTh OTBEPCTUs ONPEACNEHHOM

TIyOuHEI (yAansTh MaTepuall) B yKa3aHHOM TBEPAOM TEIE.
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3.3) ml/lssneqeﬂue TeJda - I[O3BOJACT CO3JaBaTh Tejla METOOOM
NPOELUPOBAHUS TIPOMKUIs 110 HOPMATH K IIOCKOCTH Mpoduis Ha

TEJO U OTCCUCHHUA HCHYX(IIOﬁ HacTu.

15

3.4) &% ]lo6aBuTh MaTepHag - MMO3BOJNAET N00aBUTh WIIH YIAIUThH
MaTepyan MmyTeM BEIIaBIMBaHUA (BAABIWBAHUA) IIPOEKIMH OLHOTO
WO HECKONbKMX  TUIOCKHX  mpoduieid Ha  [OBEPXHOCTb

rocTpoeHHoro panee 3D rena.

Camo coboii, uTo 5T0 HE Bech HAOOp MHCTPyMEHTOB Ha MaHenn «3d 00beKTsI 2%,

HO 3TOT0 HOCTATOUHO 171t paboTsl B riporpamMe ADEM na 6a3zoBoM ypoBHE.
1) Ocnorni padorsi B ADEM CAD.

IMocme Teoperuueckoro OOBACHEHWS pabOThl MHACTPYMEHTOB Tpebyercs Ha

MPAKTHKE 3aKPETTUTH [TOIY4EHHbIC SHAHMS.
He6ompiioe npakTuHeckoe 3aKpeIuieHue N0y SeHHBIX SHAHUM.

[TocTpoenue MPOBOJOKH.

1. TocTpoiiTe NPsAMYFO JIHHUIO C IOMOIIbIO MHCTPYMEHTa «OTpesok» .

BribepuTte MHCTPYMEHT «l'Ipono.rlmca»% ;
Beibepure TOIBKO YTO MOCTPOEHHBIA OTPE3OK.
Haxmute Enter. .
BeeauTe quameTp M MacmTabHELH GakTop.

Haxyute Enter.

N vk W

Basxmure Shift, moce 1eByr0 KHOIKY MBI U BpalllaiiTe n300paskeHune.
IHocTpoenue TpyoO®I.

1. IlocTpoiite O0Tpe3OK.
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3aKMUTE JIEBYIO KHONKY MBIIOW Ha HWHCTPYMEHTC ((HpOBOJ]OKa»% u

BbIOEpUTE HHCTPYMEHT « Tpydar.

3. Bribepure TONBKO 4TO CAETAHHBIA OTPE3OK.

Haxmute Enter.

BenuTe quaMeTp, TOMIUHY CTCHKYM W MacmTabuelil daxkrop. (BHHManme,
TOJIMHA CTEHKH, YMHOKeHHAasi HA 2 po/rkHa ObiTe MEHBIIE vem
YKA3aHHbIH HAMETP).

Haxvute Enter.

Baxcmure Shift, moce meByI0 KHONKY MBIIIY H BpallaiiTe H300paxkeHne.

HOCTpOCHI{e nmapaJjaJjaenenunena.

oy o b B9

. IocTpoiite IpIMOYTOJIbLHUK.

Bribepute unctpymeHT « CMeneHue» <.

Bri6epuTe TOIBKO YTO MOCTPOSHHBIH IPAMOYTOIBHUK.

Haxmute Enter.

BBenuTe BhICOTY, Yrol yKIOHA, TayOuHy M yron orBepcTui. (Bepicora —
cMeleHre (Urypsl Ha TOJB30BATENA 10 ONPENeNEHHOr0 pasMepa, yroJ
YKJOHA — Yrol TOJ KOTOPbIM CTOPOHBI Iapamienenunena OyayT
CMEIaThes, rayomHa — cmemenude (urypsl OT IOIb30BATENA IO
OTIPEIETIEHHOTO ~ pasMepa, YroJd OTBepCTHH — Yyroll OTBEpPCTHd,
00pasyemMoro mByMs QUTypamu, paciioNiOXeHHBIMHA APYT B ApyTe.)
Haxxmure Enter.

Saxkmute Shift, mocse neBy0 KHOMKY MBI U BpaLaiTe 300paxeHue.

IHocTpoenue chepsl.

L

2.
3

[TocTpoiTe OKPYKHOCTE.

BribepuTe nncrpyment «Cepa» 2

Haxmute Enter.
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4.

Saxmure Shift, mocie 1eBy0 KHOMKY MBIIIN U BpawiaiiTe nzobpaxenue.

[locTpoenue GUIyphl BPAL(CHHS.

L N

£

. Bo3pMUTE HMHCTPYMEHT «3aMKHYTBIH KOHTYpP» = nmn  «KonTyp

cnnaiimy O,

[TocTpoiiTe Qurypy KOTOPYIO COYTETE HYXKHOH HaXKaTHEM JIE€BOM KHOIKH
MBIIIIK ¥ [I00YEPEAHBIMY €€ NEPCHOCOM B HOBYIO TOUKY.

Korpa durypa 6yaer 3asepiiena Haxmurte Ha Enter.

Bribepute uncrpymeHT « Bpamenune» &,

BoibeprTe TOMBKO 4TO MOCTPOCHHYIO BaMu Qurypy u HaxxMute Enter.
Beepute KoIMIecTBO rpaaycos BpameHus (ot 0 1o 360).

Haxxvure Enter.

BuiGepuTe IMHAIO BOKPYT KOTOPOH OYAET NpOXOAUTE BpallleHHe Gurypsl 1

HaKMuTe Ha Hee neBoil kHomkod Meimmm. (BAJKHO! Jra amHus He

J0JGKHA TepecekaTsh (Urypy HiM ee 0TAeNbHbIe 3JeMeHThI!)

Hedopmanusi 00beMHBIX Guryp.

CxBO3HOE OTBEpCTHE.

woR e D

. TToBepx omuoii U3 00BEMHBIX (QUIYP NOCTPOHTE ABYMEPHYIO 3aMKHYTYHO

burypy.

Bribepute uncrpymeHT «CKBO3HOE OTBEPCTHE .

Bsibepute TOABKO 4TO TOCTPOEHHYIO QUrypy.

Haxxmute Enter.

JIeBOM KHOMKOW MBIIMH HAKMUTE HAa (QUTYpPy, Ha KOTOPO# NMOCTPOEH Balll
JIBYMEPHBIN 0OBECKT.

Saxxmure Shift, nocae neByr0 KHOIKY MBIIIK U BpallaiiTe n300pakeHue.

OTtBepcrHe.

51



1. TToBepx ommo# U3 O0BEMHBIX (UTYp IOCTPOMTE JIBYMEPHYIO 3aMKHYTYO
¢durypy Ttakum oOpazoM, 4TOOBl €€ YaCTh BEICTyNana 3a IIPEIelsl
00BEMHOM huUrypsl.

Bribepure naCTpyMEHT «OTBEpCTHEY 9,
Beibepute TONBKO 9TO TOCTPOEHHYIO GUrypY.

Haxxmure Enter.

N

JleBo¥ KHOTIKOW MBIIIM HAXMUTE Ha (UTYpPY, Ha KOTOPOW MOCTPOEH Balll
JIBYMEpPHbII OOBEKT.

6. B mosBHBIIEMCS OKHE BBETUTE INIyOUHY OT KOHTYpa U YIOJL.

7. Haxwmmute Enter.

8. 3axxmute Shift, rocie TeByI0 KHONKY MbIIY ¥ Bpalaiite uzobpaxeHue.
H3eneveHue Tea.

1. MNosepx onHON U3 00BEMHBIX (PUTYP IMOCTPOMTE ABYMEPHYIO 3aMKHYTYIO
durypy.

Boibepure naCTpyMeHT «M3BIeueHHe Teaa» 0,

BribeprTe TOIBKO UTO IIOCTPOEHHY O QHUTYDY.

Haxxmute Enter.

voR W

JleBoi KHOIIKOM MBIIIM HAXKMHUTE Ha (QUTYpPY, HA KOTOPOH IOCTPOEH Balll
JIBYMEPHBIN 00BEKT.

6. 3axmure Shift, nocse JieBy 0 KHOIKY MBIIIM U BpallaiiTe n300paeHHe.
Ho6aBuTh MaTEpHAJL.

1. TloBepx oxHOM U3 OOBEMIBIX (DUryp ITOCTPOHUTE ABYMEPIYIO 3AMKHYTYHO
¢urypy Takum o00pa3oM, dTOOBl €€ uacTh BHICTYIAId 3a IIPeIelsl

00bEMHOM QUTypEI.

. 1
2. Beibepute HHCTpYMEHT «/l00aBUTH MaTepuany <.

3. BeibepuTe TOIBKO YTO MOCTPOCHHYIO (PUTYDY.
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4. Haxwmute Enter.

5. JleBO# KHOIIKOW MBIILIM HA)XMHUTE Ha (urypy, Ha KOTOPO# IOCTPOEH Ball
JIBYMEPHBLI O0OBEKT.

6. B rnogBuBIeMcs OKHE BBEIUTE BbICOTY, YIOI U YroJl OTBEPCTHSL.

7. Haxwute Enter.

8. 3axwmure Shift, mocie 1eByI0 KHOTIKY MBIIIX ¥ Bpamiaiite u300paxeHue.

2) 3axka4uTeNbHAS YACTh: S MHHYT.

3ansaTne 3. [lpoekTHpOBaHNe THIIOBBIX YJeOHbIX AeTajen

eawp 3anaTus:

e OcBoeHME ydalUuMUCs Ha MPAKTHKE Ga30BbIX ACTIEKTOB NOCTPOEHHS (Guryp
B ADEM CAD.

e l3yueHne «rops4ux KJIABHID I YNPOLIEHH pabOThI B TPOrpamme.
3anaum:

® 3aKpenuTh aCMeKTHl MPOSKTUPOBAHUA C MCMOIB30BAHHEM MHCTPYMEHTOB U

«ropsTIUX KIIaBUILI.
[MpeamoaaraeMsblil pe3yJbTaT:

® 3akperienye BCero paHee MPOoiIeHHOr0 MaTepuyaia.

e [0TOBHOCTB YUEHHKOB K paboTe Bo Bpemst «TexHuueckoro pydeixar.

Moayan: Teopernueckas 4acTb: 20 MUHYT

IMpakTuyeckasn yacThb: 20 MUHYT

Xoa 3aHATHA:

Opranu3zanoHHAas 9acTh
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Hauano 3ansaTus

ITepen mawaaoM 3aHATHS [MPOBECTH € ydYallMMMCs JHANOr Ha TEMY TOro, 4ro
TAKOE TOpPAYME KJIABUIIKM ¥ Kak OHHM ucnoubsytotes. (lopsume xnaBumm —
KJIABHUIIM, WM UX KOMOWHAIMN, K KOTOPHIM MPUBSI3aHEL ONpeaeaeHHbIe (PYHKIHUH

NporpamMMEI Uit o0eryenns B3anMoaeicTBys ¢ HHTep(hencoM.)

Crmcok caMbIX OCHOBHbBIX rOpsi9AX KJIABHIIL, KOTOPBIC YaIll€ BCETO UCHOIL3Y FOTCA

i pabotel B nporpaMme ADEM:

- KnaBuma D — orBewaer 3a ykasaHWe pasMepa Opu ClIeAYHONIeM
IepeMenIeHuy Kypcopa ¢ IMOMOIIBI0 YKa3aTeIbHEIX CTPEIOYEK.

- YkazareibHbIe CTPEJIKH — OTBEHAIOT 32 IIEpeMEIEHHE Kypcopa poBHA Ha
TO PACCTOAHUE KOTOPOE 3a]AH0 B OKOILKE «Iary IocjIe HaXKaThs KIaBuIIH
D.

- Knaenma IIpo6ea — oTBeuaeT 3a 1OCTPOEHUE TOYEK U PUryp.

- Kaasuma C — orsedaer 3a MPUBA3KY K y31aM (UIYpBL, 114 007ee TOYHbIX
ITOCTPOCHUA.

- Kaasmma L — oTBeyaeT 32 NOCTPOEHUE BCIIOMOTATEbLHbIX JIMHWH.

- Kaapmma N — 0TBEUaeT 3a MOCTPOSHUE BCIIOMOTATEIBHEIX TOUEK.

- Kmaemma Tab — orBewaeT 3a MNEPEKNIOUEHUEM MEXAY CIOIMU
(BcmoMoOraTeNnbHEBIN CIOH 1 OCHOBHOI).

- Knasmma Enter — oTMEHSET BLIOPaHHbLI WHCTPYMEHT, 3aKaHYUBaeT
MOCTPOSHUE UHCTPYMEHTAMH «3aMKHYThII KOHTYp» U «KOHTYD CIiIansy.

- Kaasuma F2\CtrlH+Z — oTMeHa 11ocieiHel onepaiuu.

- Knasuma Delete — yaanenue BIOpaHHOTO 00bEKTA.

Tak xe B mporpaMme pa60Tar0'r CTaHOapTHEBIC KOM6I/]HaLU/ll/I KJIABUIII IMTPHUBBIYHEBIC

s noassosarener Windows Takue Kak:

Ctrl+-C, Ctrl+V, Ctri+A, Ctrl+Y.
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Takum 00pa3oM 3Has TOPSYMC KIABUIIM, UX KOMOWHAIMM M B3aWMOJEHCTBUS

Apyr ¢ JOpyromM MOXHO COCTAaBUTb CJIEJ],leU.IHﬁ aIropuT™M JIIsL IIOCTPOCHUS

IPAMOYTOLHUKA.
1. Bribpars uactpyment «llpsamMoyroabHuK» -y
2. IlepemecTHTh Kypcop MblllM Ha pabodyo MOBEPXHOCTS.
3. Haxats Ha rpoben.
4. Haxats Ha knapuwy D.
5. B HwkHEeM II€BOM yriy [pOTPaMMBI BBECTH pa3MEp IMEPBOH CTOPOHBI

TIPAMOYTOJIbHHKA.
Haxats Enter.
Ha>xaTh Ha J1100yI0 KNaBuily yIpaBJeHus KypcopoM.

Haxats na knasumry D.

2l S

B HmKHEM JII€BOM YIMY TIPOTpaMMbl BBECTH pasMep BTOPOM CTOPOHBI
NpsIMOYTOJIBHUKA.

10.HaxxaTh Ha KJIABHILY YUPABJIEHHA KYypCOPOM NepPHeHAUKYIAPHYIO
nepeoii. (Hanpumep, eciii B IepBblil pa3 ObUla HakaTa CTPEJIOYKA BIEBO
UM BOPABO, TO B OTOT pa3 HAKATh BBEPX UM BHU3. 11 HaoGopor).

11.Haxxats Ha mpobet.

Kax moxHO 3aMeTHTh KjaBumia mpoben Obula HajkaTa BCEro ABAXKIBI TPH
mocrpoenun ¢urypsl ¢ 4 yrmamu. Bc€ noromy 9ro, mpAMOYroJibHbIE

YEeThIPEXYTONbHUKHA MOXHO IIOCTPOUTDL € MOMOMIBIO ABYX TOUCK U [(MarOHAIIN.

Teneps 10 TAKOMY K€ alIrOPUTMY MBI IIOCTPOUM € BaMH IPAMOYronbHuK NxMxV
(N u M wmoxuo cmpocuts y ydamumxes), NIXMIxV1 u N2xM2xV2.
[Tpsmoyroasunk N3xM3xV3 caenarb caMOCTOATENBHO, KaK ¥ B TIEPBBIX CIIy4asx

UTHOpUPYS! TapameTp V.
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Jns paGorsl ¢ mapamerpom V TpeOyercsi NPUOETHYTh K HWHCTPYMEHTY
«Cmemienne» KOTOpbIi paccmarpuBaics Ha 3anatum 2 Bo Bpems Iocrpoenust

mapaJjjeaenunena.

(BakxHo 06paiiaTh BHEMAHHE Ha 3HAYECHHS KOTOpPbIC BBOMAT ywamuecs Imbo
cpasy IIPOrOBOPHMTH MM, 4To 3Hadenue V 3To cymma napamerpos BbICOTA u

TJIYBMHA, a me 3aauenue M BbICOTHI U I'J1Y BUHBI)

Teneps paccMOTPUM aNTOPUTM CO3/aHUS OKPY/KHOCTH AMAMETPOM Z.

BribpaTh HHCTPYMEHT «OKpYKHOCTDY 2

[epemecTrTh Kypcop MBIIIM HA Pab0IyI0 OBEPXHOCTE.

Haxarts npoben.

Haxars kiaasumy D.

B mone «mar» B HIKHEM JIEBOM YTITy TIPOTpaMMbl BBECTH 3HadeHue Z\2.

Haxatrs Enter.

M By W e O

HaxaTs KNaBHIOIY ynpaBJeHHA KYPcOpPoM B JIIO00OM HANIPABJIEHNH OIUH
pas.

8. Haxarts mpobe..

Korna Mbl cTpoEM mofo0HbIM 06pa3oM OKPYKHOCTh HY)KHO 00palaTs BHUMaHHe
Ha TOT (aKT, 4TO TIPH HAKATUM CTPENOYKH Kypecop J[BHUIaeTcs B OJHOM
HanpasJieHuH, a OKPYXHOCTh PAaBHO yJansercs B JBYX HanpaslieHusx. Takum

00pa3oM IIar B HAIIEM CIIydae — 3TO PaJuyC OKPYKHOCTH.

Teneps mo 3TOMY IPHMEPY HOCTPOUM OKPYXKHOCTH Z1 u Z2, a OKpyKHOCTh Z3

IOCTPOUTHE CaMOCTOATEILHO.

CaMpIM  TPYJIHBIA HHCTPYMEHT IIPHM HCHOABL30BAHMM TOPAYMX KJIABHLI 3TO
«3AMKHYTBIA KOHTYP». AJNTOpPUTM HCIOJIB30BAHMS 3aMKHYTOTO KOHTYpa
TpebyeT BHMMATENLHOCTH H IPH 5TOM SBJIAETCA IMKIMYHBIM B HEKOTOPBIX

MOMECHTax, YTO [JAE€JdaeT €ro CIO0XKHLIM JJIsI IIOHUMaHusaA B ONpeHC/ICHHBIX
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CHATyaluax, HO 1P 3TOM OH ABJACTCA CaMbIM YHMBCPCAJIbHBIM HHCTPYMCHTOM

cpenu ABYMEPHBIX.
Temeps paccMOTPUM anropuT™ CO3JAHMS WICCTUYTONBHUKA C TIOMOLIBIO

HMHCTPYMEHTA «3aMKHYTHII KOHTYP».

. Br1Opath uHCTPYMEHT «3AMKHYThIi KOHTYP» el

—

[MepeMecTUTh Kypcop MbIIH Ha paboyylo NOBEPXHOCTE.

Haxats npobet.

Haxxath na kaapuimy D.

B HmKHEM JIEBOM YIJIy TTPOTPaMMbl BBECTH HEOOXOAKMMBIN HaM pasMep Y.
Haxarn Enter.

HaykaTs KnaBuily yrpaBIeHUs KypCOPOM BIIPABO.

HaskaTh KIIaBUILY YIpaBIIEeHUS KypcOpPOM BHH3.

© % N U B W

Haxats rnpober.

10.HaxxaTs KnaBuiy yIrpaBiaeHUsA KypcopoM BHHS.
11.HaxaTs mpobenn.

12.Haxxath KJIaBUIILy YIPABIESHUS KYPCOPOM BIIEBO.
13.HaxxaTh KaaBuLly yIIpaBIeHUs KypPCcOpOM BHHS.
14.HaxaTs mpo0en.

15.HaxxaTh KJIaBUILY YIIPaBIEHHs KypCOPOM BJIEBO.
16.HaxxaTs Ki1aBuiy YIpaBIEHUA KYyPCOPOM BBEPX.
17.Hasxats mpoGenn.

18.Haxxarp KIIaBUNLY YIIPABACHHUS KYPCOPOM BBEPX.
19.Haxars npoGert.

20.Haxarts Enter.

Temneps mo TOMyY K€ AITOPUTMY C/AC/IAEM ¢ BaMU MeCTUYrojbHukr Y1 u Y2, a Y3

CIACJIAETE CaMOCTOATCIIEHO.
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Tereps y Hac ¢ Bamu 12 duryp, no 4 kaxaoro tuna.

Cnenylomee, 4o HaM TpebyeTcst caenaTh 3TO NPHAATH KaXKI0H Qurype o0bEM.
Hauats cienyer ¢ Toro, uro nporpamma ADEM umeer onpeeneHHyio pabouyio
NIOCKOCTH HA KOTOPOH MAET mocTpoeHue kakaol ¢urypel. Kak HaMm M3BECTHO C
OPOIIOrO 3aHATHS — HHCTPYMEHT «CMElleHHe» HMEET CBOMCTBO CMELIaTh
00BEKTE Ha MOJBL30BATENs W OT Tonb3oBaTens. CrelaeM C BaMU CIENYIONIEE.
OKpYKHOCTH IOCTPOMM TakuM 00pazom, utoObl ona Obima 3A paOoueit
miockocteto, IIpsmoyroneauk pasmectuM ITEPEJ] pabouel miockocTeio, a

OIECTHYTONLHMK Pa3sMecTHM TaM 00pa3oM, 4ToObl OH BBIIMPAl M B OOHY U B

JAPYTYH CTOPOHY.

OcraBuivecss  OKPY)KHOCTH  jenath — cdepamu,  OpAMOYrOAbHUKHA U
IIECTHYTONBHAKN IO JKENaHWK cMerieHneM unu BpaweHneM. Taxum o6paszom

noay4aem 12 o6seMHBIX Guryp.

3aKIIYATETbHAS YACTh: 5 MUHYT.

3anarne 4. Pazmepsl, J|19 4ero oHA HYKHbI ¥ KaK HX HCIOIbL30BATH
Hens 3aH9THSA:
® Pacckaszare M TOKa3aTh KakuM 00pa3oM MIOET pasMELICHME BhbIHOCHbIX
IMHUNA U pasMepoB Ha HHX.
3apaun:
e OObBsACHUTH yuyalmMcsd KakuMm oOpa3oM WAET B3aMMOJEHCTBUE C
pazmepamu B nporpamme ADEM.
e HayuuTh MX HaXOIUTD, BLICYUTEIBATE U 3a/1aBaTh PasMepsbl.
Ilianupyemblii pe3y.abTar:
e 3HaHNE OCHOB (OPMUPOBAHUS, OIIPEAEIEHNI M UCIPABIICHHS Pa3MEPOB.
Mopyas: Teopernueckas 9acTs: 20 MUHYT
IMpaxTudyeckas 9acThb: 20 MUHyT

Xoj 3aHATHA:
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Oprann3zanMoHHAas 9acTh.

HauaJjio 3apsaTuda.

PaceMOTpEM pasMepsl pasHEIX [eTaneil M nocrapaeMcsi IOHATh KaKuM o0pasoM

OHHA pacCHUTBLIBAKTCS.

(PazmaTh 3aroToBleHHBIM Mmarepuall. [IpogeMoHCTpHUpOBaTH KakuMm 0Opazom
NPOUCXOOUT OMpeAeieHrue pa3MEepoB CTOPOH, pacueT pasMepoB, IIpaBUia

pa3MelleH s BIHOCHBIX JINHWH, IpaBUiIa HalMCaHKUs Pa3MepoB.)
Ha mro60M gepTeske BRIHOCHBIE JMHMK PACTIONaraloTes TakuM 00pa3oM, 4ToObl:

o OHH He NepeceKaauch.
e He 3amoansau co0oil cTHNIKOM MHOI0 IPOCTPAHCTBA,

e He ny6nupoBanucs.

[Tpy HaHeceHWH BBLIHOCHBIX JHHMII C pasMepamyu CliefyeT coOIofaTh IpaBHIIO:
«Ecnu KakoW-TO pasMep MOXHO BBICUMTATh U3 y)K€ HAHECEHHbIX — HE Clelyer

Cro HaHOCHUTL.»

Ha mpommom 3aHATHH MBI paboTanyM C TPEXMEPHBIMH OOBEKTaMH, a MMEHHO
VUUINCh UX CTPOMTH, CErojHst MBI MopaboTaeM ¢ IBYMEPHLIMHM NPOEKUMSIMU

TPEXMEPHBIX 00BEKTOB.

Bo3bMEM OOBIUHBIN TPAMOYTONBLHLIA NAPAIICACIUIIE] U CITPOEIUPYEM KaKIYIO
€r0 CTOPOHY Ha MOBEPXHOCTH JIMCTA TAKUM 00pa3oM, YTOOBI CTOPOHBI CMEXHBIX
cropoH OBIM paBHBl MO JUIMHE, LIMPHHE HIM BBICOTE B 3aBUCHMMOCTH OT

PacIioa0oKEeHns,

Takum o6pazom MOXHO OyueT OTCIEOWTh IPABUIABHOCTH PACHONOKEHUS |

pazMepoB KaKO0U U3 CTOPOH.

59



Taoke HIOAHCOM paboThl ¢ pasMepamMM ABIIETCA HaHeceHue uHuk. Kaxaas
JMHMS B YEPUECHUU UMeeT cBOE 3HaueHue. Ha nanHom 3aHsTHM HAC UHTEPECYIOT 3

TUTIA JIAHUMH.

OcHoBHasE JMHUSA — CIUIOIIHAA, TOJCTas JIMHWS C TIOMOIIBI) KOTOPOM
n300paxaroTCsl BUAMMBIC TMHUH JETaIH: KOHTYPbl, BUAUMBIE OTBEPCTHS, I1a3bl U
yriayoaenus, 100 3JIeMeHT KOTOPEI BUIHO IIPU OCMOTpPE AETaNM ¢ TOro BUa ¢

KOTOpOro UIET ee IIOCTpOCHHUC.

(Pasna'r b HECKOJIBKO IIPHMEPOB, OTBETUTL HA BO3MOXKHBIC BOIIPOCHI, 0OBIACHUTH

OIMMOKH, TTOCTIE Yero pa3aarh KapTOUYKH ¢ 3aJaHUAMHU Ha TeEMY pa3MepoB.)
Teneps nopadoTaeM ¢ HECKONBKUMU IPUMEPAMU CAMOCTOSTEIIBHO.
(Pazzmath HECKOABLKO MPAMEPOB ISl CAMOCTOATEIHHON PaboThI.

[: Tema: Pazmepsr.

3anayva: [IpocTaBuTh pa3zMepsl Ha 3ar0TOBKAX MPaBUIILHO.
HuctpymenTsl: JIuueiika, kapaHianmn.

2: Tema: Pacyer.

3anaqa: BeicuuraTh HEOCTAIONINE Pa3MEPHL.

WNuctpymentsr: Kapanaaiu.

3: Tema: Haittu ominbxy.

3apaua: Halitu u ucnpaBuTh OIMOKY €CIIU TAKOBAS MMECTCA.
Wuctpymentsi: Kapanpgat.

B BoImomHeHnuM JAAaHHBIX 3aJaHUKA  Oy[EeT OIEHUBATLCA IPABUIIBHOCTD,

aKKypaTHOCTP KW TOYHOCThL HAHCCCHWS PA3MEPOB. I[OIIYCTI/IMEDI IIOrpeiIHOCTL
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2mM. Takum 06pasom, eciiu Hanr 06bexT 10MM, a BB Hankcany 12vMm Wik 8MM To

9TO HE CAUTAETCA OLIMOKOM.
1.1 PaGora ¢ pasmepamu B nporpamme ADEM ¢ 00bémubiME Gurypamu
(Eciu y yyamuxesi HeT 00eMHbIX (PUIYp TO HepeiiTu K myHKTy 1.2)

Bo Bpems 3ro 3aHATHS HaM JIOBEIOCH TOPabOTaTh ¢ pasMEpPaMy U Bbl MOHUMACTE

Kakum 00pa3oM MOJKHO ¢ HUMHU B3aUMOZEHCTBOBATE.

VTOUHNUTE IIOMHAT JId y4aiuecs Kak MOXXHO MOJYYUTh OOBEKT ONpeNelleHHBIX
pasmepoB B nporpamme. Eciu BOSHHUKAeT 3aTpyIHEHHE W ydamuecs 3albuid TO
cleyeT IMpoBecTd HeOOJBIION HHCTPYKTAaX ¢ HAIIOMUHAHMEM FOPSIAX KIIABUII
WIA BMECTE ¢ HUMH I[OCTPOWUTH KaKOW-THOO0 O0BEKT IPOroBapuBas ajrOpHTM

rocTpoeHus u3 3ansarus Ne3.

Tereps TpebyeTcs paceMOTpeTh paboTy ¢ pazmepamu B nporpamme ADEM. Ecnu
Bbl MMEETE IeN0 C TPeXMEpHOW Jeranblo, TO Tpedyercs nepeBecti e€ B
naByMepublii Bul. JIst sToro umeercst PyHKIHSA KOTOpas HaseBaeTcs «Co3nanue
yepTeXXHBIX BU0B 110 3D Momenu». Pacrionoxkenne Toi kHorku: JleBas 9acThb
IporpamMMbl, MPaBblil cTonbel HuwkHAA KHomka. Ilociie Haxarus Ha AAHHYIO

KHOTIKY MOKHO BbIOpaTs He00X0AUMbIE (DYHKIHH, 8 HIMEHHO:
e KomgecTtBo BUA0B

(Ecim y Bac mpoctas ¢urypa tuma KOy, cdepa, Top M T.J. TO [Js HAX HE
tpebyercs wanuaus Tpéx BuaoB. Kyb u cdepa moryr oOOHTHCH OHMM
UEPTEKHBEIM BUIOM ¥ HM30METpPHEH, a TOp U CXOXKHE ¢ HUM (DUIYPHI IByMs

uepréxupiMy Buamu ([ IaBHBLA 1 CBEPXY MK COOKY) M M30OMETPHIECKHM. )
e PaccrosHue MexIy BUIaMU

(BaxkHO TIOMHHUTb, YTO yKa3aB CIUIIKOM OOJBHIOE PACCTOAHMC MEXKTY BHIAMU

MOXET OCTaThCs OOoNbLIOE KOJIMYECTBO MNyCTOTO IPOCTPpaHCTBa, a TaKIKE
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HeymoOCTBY paboThl ¢ HUMM B CBSI3U C IOCTOSIHHBIM [EPEMEIEHUEM SKpaHa OT
OJIHOM YacTH HepPTEeXEW K APYTHM, a CAMIIKOM MAJEHBKOE PacCTOsSHUE MEXTy
BHIaMM MOJXET INPMBECTH K OTCYTCTBHIO MNPOCTPAHCTBA [ PacCTaB/CHMS
BHIHOCHBIX IIMHHAI W HaHeceHHsA pasMepoB. OnNTUMaNbHBIM BapUaHTOM

PacCTOSHUS MEKLY BUIaMu Oyaer camblii 00bIIoH pasMep Guryps +/- 15 M)
e Hanuume HEBUIUMbBIX JIMHUM WK UX yAAJIEHUE.
Hanecenue pazMepoB HA IBYMEPHY0 MPOESKIHIO TPEXMePHOro 00bLeKTa

1. Pasmectuth 0OBEKT ¢ Kpaw 3KkpaHa ¢ moMoulbio kjaasumm Ctrl takum
obpaszom, 4To0Bl OH He Mewan HAOIIONEHMIO 3a OCTANbHOM YaCTBIO
paboueif TOBEPXHOCTHU.

2. Haittu wrHCTpyMeHT «Co3qanmne 4epTesKHbIX BHAOB no 3D mojxenm» u
Ha)KaTh HA HEerQ JIEBOW KHOIIKOHW MbILIN.

3. B mogBuBIIEMCs OKHE BBECTH pasMep MEXKJy 4YepTeKHBIMH BHIAMH,
yOpaTh in00 100aBUTh HEBUIMMbIC JINHUH.

4. Haxats knauwy OK.

5. PasMecTHTh YepTexy B yHOOHOM Iy paboThl MECTE W MPOU3BECTH Oonee
TOYHYI0 HACTPOHMKY PACCTOSHUS MEXKIy 4YEpTEeXaMM MCHsisl ITOIOKEHHI
[IOI3yHKA WJIM BBOJSA HYXHbBIC '3HAYEHHS B HIDKHEM JEBOM YIiy
ITPOTPaMMBEL.

6. Ilocie KOPPEKTUPOBKU PACCTOSIHHST MEXKIY YEepPTEKHBIMU BUIAMU HaXaTh

knonky OK B HKHEM IIpaBoM yriy NporpaMMel.

IR Y=

7. Haiitu manens «Pasmepsi» KOTOpass MO YMOJYaHUIO

HAXOLHTCSA CBEPXY B HIKHEH CTPOKE CIIpaBa.

8. Bocnonb3oBarbes (QYHKIHMEN «ABTopa3Mep»E|1 WA TOObLIM  APYrUM
HHCTPYMEHTOM M3 KOHTEKCTHOTO MEHIO 3TOT0 JKE HHCTPYMEHTa s

pa3MeIneHuss BHIHOCHBIX JIMHUH € pa3MepamMmy Ha 4epTeEX.
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AgTOpazmep lt

Komanna «ABropazmep» TO3BOISIET CTPOMTH  JIMHEHHBIE,  YTJIOBEIE,
IuamerpanbHble paMepsl. MyHKOUS CTPOHT COOTBETCTBYIOLIMH pa3zMep IS
YKa3aHHOTO T€OMETPUYCCKOr0 3JICMEHTa 4epTexka, HampuMep, ISl npsIMoi -
JUHEHHBIH pasMep, I AyTU - paJMalbHbli pasMep, a s OKPYXHOCTU -

JUaMEeTPATBHBIH pasmep.

ﬁ
Pazvepnas nuung’
Komanga «Pa3mepHasi JMHMA» [O3BOJIAET CTPOUThL JMHEHHBIC pasMepsl 0e3

BHEIHOCHBIX JIMHUM MCKIY ABYMA YKA3aHHBIMHW TOYKAMH.

JAuameTpanbHbId pasmep

Komanna «/IlnamMerpanbHbIil pasMep» UCHONB3YETCS A8 00pasMepHBaHUA
OKpykHOCTeH U oyr. CHcTeMa aBTOMATHYECKH ONpeesieT THaMeTp OKPYKHOCTH
WM Jyry U 100aBJISET COOTBETCTBY LA CUMBOJI K TEKCTY. Pazmep MoxeT ObITh

pasMeIneH KaKk ¢ BHYyTPEHHEH, TaK U ¢ BHEITHEW CTOPOHBL OKPY KHOCTH UK IYI'H
PagmansHblii pasmep

Komanna «Papmansublii  pa3smep» WcCrolib3yercs Uit oOpa3MeprBaHMs
OKpykHOcTed U ayr. CucreMa aBTOMAaTH9ECKU OLpeNeNnsieT Pajuyc OKpyKHOCTH
WK JyTU W J00aBIsgeT COOTBETCTBYIOIIMM CHMBON K TeKCTy pasMmepa. Pazmep
MOXET ObITh Pa3MEIIeH KaK € BHYTPEHHEH, Tak W C BHEWHEH CTOpPOHBI

OKPYKHOCTH WK OYTH.

(BaykHO TIOMHUTD, UTO 3TO HE BCE MHCTPYMEHTHI I U3MEPEHHS U MPOCTABICHUS
pa3MepoB, HO Ha JIaHHOM 3Ttarie He TpelOyercs HaBaTh UM WHCTPYMEHTHI ISt
PYHHOr0 M3MEpPEHMs PasMEpOB K3-3a BO3MOKHOCTH nepensObiTka uHpOpMaLuu,

9TO MOXKET TIPUBECTH K WHHDOPMAITHOHHOH MeperpysKe. )
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1.2 Pa6ora B nporpamme ADEM ¢ nByxmepHbIMHE (PHIypaMH.

Ecnu y Bac HET 00beMHo#M (UrypEl, TO € TIOMOLILIO MHCTPYMEHTA «3aMKHYTHIN
KOHTYP» MOXHO TOCTPOUTL 1100y (HUTypy, KOTOpas npui€r BaM B T'OJOBY M

NPOBECTH M3MEPEHUS YKe HA HEH.

1. C moMOIBK MHCTPYMEHTOB «3aMKHYTHIH KOHTYp» MM «KoHTYyp
cnuIaiiny u300pasuTh Kakyo-1ubo Qurypy.

2. Haiitu nanens «Pa3mepbpy KOTOpAst 110 YMOIYAHHUIO HAXOAUTCH CBEPXY B
HIDKHEH CTPOKE CrpaBa.

3. Bocrone3oBatees  (yHKUMEH «ABTOpasMep» WIH JOOBIM JpYTUM
MHCTPYMCHTOM U3 KOHTEKCTHOIO MEHI0 D3TOrO JK€ WHCTPYMEHTa IS

PasMEIICHMA BEIHOCHbBIX JIMHWH C pasMepaMy Ha YEPTEXK.

Otnuure JaHHBIX METONOB COCTOMT B TOM, UTO Ipu pabore 1o meromy 1.1 Bbl
MIOJIyYaeTe YCPTeNH TPEX BUIOB JETaNM, U3OMETPHUECKUH BUA JNAHHON IeTaw,
MOHAMAHHE Y VYalluxcs O METoJaX PpacloNiOKEHHs YEpTeXHBIX BH/AOB

OTHOCUTEIBLHO ACTAJIM, O PACIIOIOKCHUN JIN HUT PasHOoTro TUIA.

B ciydae ecnv ydamq@ecs cOpaBUIMCh ObICTPO U OCTANOCh BPEMsI, TO MOXKHO
MPOBECTH 3aKpEILIEHUe Pe3ylbTaTa, HAPUMEp, NMOCTPOUTH KaKyro-1ubo Gurypy
UCIONB3YsSl BECh HAOOp TOpAYMX KJIABHWII, a Takke coOsroasl pasMepsl, IOCie
9ero MpPOW3BECTH PAcCTAHOBKY pPAa3MEPOB  HA  JABYMEPHBIX  MTPOSKIIHAX

MOCTPOSHHOH (QUTYpPEIL.

3aKII0UNTENbHAS YACThH: 5 MHHYT.

3anarTue 5. leransnoe Mogeanposanune. OcHoBHBIE crioco0nl 00paboTku 3D-
MOJeJH
Iens 3aHATHA:
e [lpojieMOHCTPHPOBATh BOSMOMKHOCTE JETAIbHOIO NOCTPOEHHs JeTalel B

nporpamme ADEM.
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3apaum:
e OOyuurh, jeTanbHOiM pabore ¢ o0bekTamu, MHOTOCTYIIEHYATOMY
HOCTPOEHHIO 0O0BEKTOB, X PA3HOCTOPOHHEN 06paboTKe.

Ilnanupyemsblii pe3yabTar:

e OO0nEéMHBIE MOJCIHN, COOTBETCTBYIOIINE 3aaHHbIM Pa3MepaM.
e VYMeHue OpHEHTHPOBATLCS B TporpaMMHOM cpene ADEM.

e JloHumanue 6a30BBIX OCHOB NMPOCTPAHCTBEHHOTO MEBIIIIEHHU.
Moayasb: Teoperuyeckas yacThb: 20 MHHYT
IpakTryeckasn 9acTh: 20 MUHYT
Xo/ 3aHATHA:
Opraan3zannoHHas 4acTh.,

B pabote ¢ MomenupoBanuem J0O0ro 0ObekTa BAYKHO IOHMMATh, YTO MHOTHE H3
HUX HMMEIT OCOOEHHOCTH CTPOEHHWsS HE TONBKO C ONHOM cropoHbl. Jlobas
CTOPOHA KAXKIOro 00ObEKTa MMEET CBOM yHMKaibHble ocobenHocTH. Hexoroprie
W3 HUX HEJB3S YBUIETh HEBOOPYKEHHBIM B3TILAIOM, TAKUE KaK IUEPOXOBATOCTS,
ypoBeHb oTpaxkeHus # T.A. Ho Takue 0coOEHHOCTH Kak Iashbl, OTBEPCTHS,
BBICTYIEL, (hacku ¥ CKPYTICHHS MOXHO YBWACTH 0€3 pasiamuHOro poaa

BCITOMOTAaTCIIEHEIX CPEICTB.

Jlns paboThl ¢ TakuME 31eMentamu B mporpaMmve ADEM uMeIoTes cnenuanbHbie

HHCTpYMeHTHI Ha naHelsix «Pegaxkruposanne 2D» u «Pegakruposanue 3D».

PenaxTupoBanue 2D:

1.1 KoppexTuposka 4 - UHCTPYMEHT, MO3BOJISIOMUN W3MEHUTh IOJOXKEHUE

YK€ PacnoJIOxKEeHHOTO y3IIa.

1.2 ClcpymeuueD‘ — CO3MaéT CKPYIJICHUE YIJO0B BINUCAHHON TyToH.
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1.3 CkpyrJieane cpeaHero yznaQ — Cc031aéT CKPYTJIEHUE ONMUCAHHOM Iyroi

TIPOXOIs Yepe3 3 TOUKH: yKa3aHHbIH YTOI M 2 COCCHUX BEPIIUHBI.

1.4 (I)acxabn — I103BOJIFET cO3AaBaTh (hacku (POBHEBIN Cpe3 yIia) 3aMKHYTHIX H

HE 3aMKHYTBIX BCPLIHH.

.

1.5 T]JMMMHpOBaHHe/ b — TIO3BOJIAET YAQJSITH YacTH 3JEMEHTOB B TOYKax
TIEPECEUCHUS C IPYTUMU JIEMEHTAMH.

1.6 Yaanenme y:ma\_‘ — T03BOJISET H3MEHHUTH MEOMETPHI0 00bEeKTa yaalleHHEM

OIHOTO MJM HECKONbKMX y3nom., Hampumep, ynamms oIuH y3ell U3

OPSMOYTOJIBLHOTO — YETHIPEXYTOMbHMKA MBI HONYYUM  TIPAMOYTOJILHBIA

TPEYTOJIbHHUK.

JIaHHBI  [epeYeHb WHCTPYMEHTOB [MO3BOJNMET MCHATH TEOMETPUIO  YyKe
CO3/1aHHBIX JABYMEPHBIX 00BEKTOB 0e3 HyXkJIbl X IepenenbiearTs. HexoToprie us
00BEKTOB MMEIOT aHanory B paboTe ¢ TPeXMEpHBIMH MOZAEISAMHU TaKHE Kak
«Cxpyriaenue», «®Packa», «Ilpogrenne y3aa» umeror ananoru «llocrosinaoe

—

CprFJIeHHe))ISA, «®acka Ha pe6pe»® n «IIponnenne rpaﬂn»tjn‘

COOTBETCTBCHHO.

Ilepes TeM Kak mepeiitH K paboTe ¢ TPEXMEPHBIMM OOBEKTAMH HYKHO Ha
IpaKTuke pa3o0parses kKakuM ob6pasom OyierT IPOHUCXOAMT B3aMMOIEHCTBHE
paHee MepevynCIIeHHBIX 00BEKTOB ¢ IBYMEPHBIM OOBEKTOM. [ljis 3TOro Hy:KHO
NOCTPOUTSH M0OYI0 (hurypy ¢ IOMOIIBI0 HHCTPYMEHTA «3aMKHYThIA KOHTYP» (B
CIy4ae eciid y Yydamuxcsi BO3HHMKaeT npodiieMa ¢ MCIOAb30BAHMEM OTOTO
HWHCTPYMEHTA, & BBl HE IIOMHUTE KaK €ro MCIOAb30BaTh — BEPHUTECH K 3aHATHIO
No2 «3naxomcTso ¢ mHTepdeiicom nporpammel ADEM», myHKT 2 «OCHOBBI
pabotst B8 ADEM CAD», «lloctpoenue ¢urypsl Bpaiienus» W IOBTOPHTE

anropuT™ Ao nyHkra Ne3.).

KoppexkTuposxa
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1. Bribpats nHCTpyMeEHT « KOppekTHpPOBKA» .

2. HapecTs Kypcop MBI Ha JI000M yron 3aroTOBICHHON paHee ABYMepHOM
burypoi.
HaxaTh IEBYI0 KHOIKY MbIIIN.

4. IlepemMecTHTh Kypcop MBIIIU B MOJOXKCHHE OTIUIHOE OT U3HAYANBHOTO.

5. HaxaTp n€eByI0 KHOMNKY MBILIH.

KoppexkTupoBKa ¢ IepPeHocOoM BePIIMHLI HA 3aJaHHBIN pasMep

1. Buibpars uHCTpyMEHT « KOppekTHpoBKa» 4.

2. HaBectu Kypcop MbIlIY Ha JT000H yroi 3aroTOBJICHHON paHee ABYMEPHOM
(burypsL.

Haxarts npode.

Haxats kaapumy D.

B HwKHEM JIEBOM YIIy BBECTH HYIKHBIH HaM pazmMep, Hanpumep N.

Haxarts Enter.

B B s e

Haxxars Ha kjnasuily yTpaBiIeHHS Kypcopom B Jir00OM HalpaBI€HWH, HO
wenarensao OT durypsi.

8. Haxatn nmpoben.

B cioydae eciau HOBOE TIONOKEHME y37Ia HE COOTBETCTBYET 3aJyMKe MM
PACIONIOKEHO HE TaM, T/Ie JODKHO ObITh [0 YEPTEXKY, TO IIOBTOPUTH MYyHKTHI 4-7
(c usmenenunem Harpasienus aexenus y3na OT Gurypsl B Hy)KHY1I0 CTOPOHY)
JI0 T€X TOp, NOKa y3ea He OyNeT pacIoNoKeH TaM, rA¢ JOIDKEH HaXOAUTHCI U

JULb TTOCIIE 3TOTO Hepei/’lru K ILYHKTY 8.

Cxpyriaeaune

1. BwiOpath nucrpyment « CKpyriieHue» 3
2. B mmwkHeM eBOM yrily BBECTH 3HAUCHHE Pajiuyca CKpYIIJICHHS.

3. Haxatr Enter.
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4. TlepeMmecTUTb KypcOp MBIIIX K CKPYTIIEMOMY YTy,
5. Haxars JIeBYO0 KHONKY MbIIIH.
6. Ecnu mporpamma BhIana omMOKY CHEAYET YMEHBILINTH BBEACHHOE

3HaYeHue paanyca. Bcian ommbku HE NOSBUAOCH 3aBEPIIUTE YIIPAsKHEHHE.

B ClIyda€ €CJIM CKPYIJICHUC OKasajJoCh HEOOCTAaTOYHBIM, TO 0e3 OTMeHBI

MOCAENHEro ASHCTBUA IMOBTOPHUTE MPOLEAYPY OT Ha4Halla 10 KOHLA.

Cprr JICHUE CPEaHEero y3Jja

1. Boibpars unctpymenT «CKpyriieHne cpegHero y3Jia #
2. IlepeMecTHuTb Kypcop MBIILIH K YTy, KOTOPbIA TpeOyeTcs CKPYTIUTh

3. HaxaTb neByr0 KHOIKY MBIIIH

Packa

Bribpats uacTpyMeHT «@ackay B,

B HIKHEM JIEBOM yTIIy BBECTH 3HaUCHUE pasMepa (Packu.
Haxars Enter.

[lepemecTuTs Kypcop MBI K HY)KHOMY YTITy.

Haxatn JICBYHO KHOIIKY MBITITH.

il .

Ecim nporpamma BbhIana oOmMOKY CIeqyeT YMEHBIIMTHE BBEICHHOE

S3HAYCHUEC paanyca. Ecmm ommbxu He 11051BHUIIOCH 3aBCPUIMTE YIPAKHEHIE.

B cnywae ecnm CKpyIlieHHE OKAa3alloch HEJNOCTATOYHBIM, TO 0€3 OTMEHEI

NOCACAHEro 1eMCTBUS MOBTOPUTH MPOLEAYPY OT HAYANA JI0 KOHL(A.

Yaanenue ysiua

1. BpiOpaTh HHCTPYMEHT «Y JajIeHHNe Y33 \‘.
2. IlepemecTuTs Kypcop MBIIIH K yIalIIEMOMY y3y.

3. Haxars JIEBYHO KHOMNKY MBILIN.
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Jlst mpoormkeHust paboThl Ham MOHANO0HUTCs TpeXMepHas gurypa. A npeanara
BaM ¢ MOMOuIp0 wWHeTpyMmeHTa «Cwmemenune» (Ecnu y ywamumxces BO3HHKAET
npobieMa ¢ HCMOJIB30BAHMEM, a BBl HE IIOMHHTE, KaK MUCIONb30BATh AAHHBIN
WHCTPYMEHT — BepHUTECH 3aHsaTuio Ne2 «3HakoMCTBO € uHTEphencom
nporpammsl ADEM»y, myakT 2 «Ocnossl pabotsl 8 ADEM CAD», «Iloctpoenue
Hapaielenuiena» ¥ NOBTOPUTE AlTOPUTM € IMyHKTa 2 A0 MyHKTa 6.) npuaars
TPOW3BONBHEIN 00BEM (urype, KOTOpasi IOCTPOEHA y BaC B JAHHbIA MOMEHT
Mocji¢ 4Yero MBI € BaMU IPUCTYNMM K paboTe ¢ MaHEIb0 HHCTPYMEHTOB

Penaxtuposanue 3D.
[MocrosiHHOE CKPYTIeHAE

1. TIpu nmomomu xiaBumu Shift u JeBOK KHOIKKA MBINIM IIOBEPHUTE IETalb

TakuM 00pa3om, 4ToObl Oblla BUIHA BepXHAA U Ookopas e€ yactb. Tak xe

MOJKHO MCIOJB30BaTh hyHkuuto « AsomeTpudeckmii Bug» — “
BeiGepute pebpo KoTopoe codupaerecs CKpyrimTh.
[lepemecTure Kypcop MBINIK K BEIOpanHoMy pedpy.

Haxmute I€BYI0 KHOMKY MBILIN.

e o= & L9

ITocme Toro, kak BhIOpaHHOEe pebpo cTaHeT OyJeT BBIAEICHO KPaCHLIM
nseTom, HaxMurte Kiasuiry Enter. B ciyuae ecnu BeiOpanHoe pedpo He
BBIIETMIOCE TpebyeTcs TouHee ykasats (IlomBecTr Kypcop Mbim Oauxe K
pebpy) HakaTHEM JIeBOM KHOMKKU MbILIH HA pedpo.

6. B HuKHEM JIEBOM YTIIy BBEUTE 3HAYCHUE PaAMyCa CKPYTIICHHUI.

7. Haxwmure Enter.

8. Ecmm mporpaMmMa BeIgana OWMOKY claelyeT yMEHBIIUTh BBEIEHHOE

3Ha4YCHUE paanyca. Ecimm oKy He MOSBUIOCH 34BEPIINTC YIIPAXKHCHUE,

IMepemenHoe cKpyriaenue
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Py 2= W

. Ilpu nomomu xnaBumu Shift ¥ n1eBoOM KHOOKKM MBILIM NOBEPHUTE AETAlb

TakuM 00paszoM, 4To0bl OblTa BUIHA BepxHAd U O0koBas €€ JacTh. Tak xke

MOKHO MCITOJNb30BaTh QyHKUMIO « U3oMeTpryecKuii Bug»

Bri6epure pebpo xotopoe cobupaeTech CKpYyIriuTh.

IlepemecTuTe Kypcop MBI K BEIOpaHHOMY pedpy.

HaxxmuTe NEBYIO KHOIKY MBIIIH.

[locne Toro, kak BbIOpaHHOE peOpo CTaHeT OyACT BBLIJCICHO KPacHbLIM
nBeroM, HakmuTe kinapunty Enter. B cmywae ecnu BribpanHoe pebpo He
BEIZIEMIIOCk Tpebyercs Tounee ykaszats (ITogsectu kypcop MBIIH Oimxke K

pebpy) HaXKATMEM JIEBOM KHOIMKKM MbILIK HA PeOpoO.

. HaxatueM J1€BOM KHOIKH MEIIIHA YKa3aTb Kakom Y4aCTOK pe6pa CICOYET

CKPYT'ITATG.

B HMKHEM JIEBOM Yy BBECTU 3HAHEHUE PAAUYCA CKPYIIICHHUS.

. IloBTOpUTE TIyHKTH! 6 M 7 10 TeX MOp, IOKa Bce y4yacTku pedpa He OyayT

OTMEYCHEI.

Haxare xiaBunry Enter.

®dacka

P o= B B

. [Ipm momonm xyasum Shift v JieBOH KHONIKY MBILIH TTOBEPHATE JCTATb

Takum 00pasoMm, yToOnl Oblaa BuAHA BepxHsis u 0oKoBas €€ yacTb. Tak xe

MOJKHO HCIONB30BaTh QyHKImIo «3oMeTprnieckuii BUID» 4

Bribepure pebpo koTopoe cobupaeTech CKpyIIUTh.

ITepemecTrTe Kypcop MBILTH K BRIOpaHHOMY pebpy.

HaxXMHTE NCBYIO KHOMKY MBILLH.

[Tocie Toro, xak BEIOpaHHOE pebpo craHeT OyHeT BBIAEIEHO KPacHBIM

BeToM, HaxkmMuTe Kiasuiny Enter. B ciiygae eciim BeiOpaHHoe peOpo He
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BBUIEIMIIOCE TpebyeTces Touree ykasarh ([logpecT Kypcop MbiliH OIIDKE K
pebpy) HaxkaTueM JIeBO! KHOMKH MBIIIM Ha pedpo.

6. B nosiBEBOIEMCS OKHE cleayeT yka3arh 3HaueHust «Dacka 1», «Packa 2»
u «¥Yrou». ®acka 1 - 510 BEicoTa Oyaymeii dacku. @acka 2 — JIHHHA
Oymyte Gacku. Yroa — yroi Mo KOTOPsIM MPOUCXOAUT CPE3 yIia.

7. Haxwmute Enter.

8. Eciu mporpamma cpafotama BepHo (acka Ha JeTamud MOsSBHUIACH
nepeiauTe K MyHKTY 9, eciit (packy He NOSBUIOCH NIOBTOPUTE IIYHKT 6, HO
Terepb U3MEHUTE 3Ha4€HUe B MEHBOIYIO CTOPOHY.

9. Haxmure Enter. Ecniv BaM HE NpHWIIIOCh M3MCHATH 3HA4YCHUs TIOCHE
nyHKTA 7 TO 3aBepiuTe ylpaxkHeHue. Eciim Bam OPUIITOCH H3MEHATH
3HAUEHWUA U B ATOT Pa3 M3MEHCHHUS TIOSBHIIUCH, TO TIepelinTe kK myHKTy 10,
ecny M3MEHEHUH HE IOSBHIOCH BEPHUTECH K IYHKTY 6 M IOBTOPSIATE €T0
710 TeX TOp, TTOKA H3MEHCHUS HE TOABATCS, a 3aTeM NEPEHIUTe K MyHKTY
10.

10.Haxxmute Enter. 3aBepiunte yIpaKHEHUE.

MOHO TIPOIYCTUTh MHCTPYMeHTh « TpHMMHpOBaHUe padoyen MIOCKOCTHION,
«IIponnenne mnoBepxHocTH». Kak nokasbBaeT NpPaKTHKA ydauluecs HMH

IPaKTUYECKH HE MOJIb3YFOTCA.
Ynanenue rpaHu

1. TIpn nmomomu Knasuwy Shift ¥ neBoi KHOMKKA MBIIIN IOBEPHUTE AETaAlb

TakuM 006pasom, uTobpl OblTa BHIHA BepXHsS B OoKoBas e€ 4acThb. Tak xe

MOKHO MCIONB30BaTh PyHkunio « IzomeTpuyecKui Bug»
2. Bribepute HHCTPYMEHT «Y AajieHue rPaHm)

3. HaxmuTe Ha TpaHb, KOTOPYIO XOTUTE yIAIIUTD.
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4. Haxmure Enter.

H3meHeHne BETA

1. Haxmute Ha uHcTpyMeHT «3menenne uBeTa»@’

[TepemecTuTe Kypcop MBIIIN HA JETANb,

HaxMuTe IEBYI0 KHOMNKY MBILIIH.

[Tocae TOro Kak JETanh OKPACHTCS B KPacHblii LBET HaxkMuTe Enter.

W3 mosBUBILIEHCS TTATATPEL BEIOEPHTE LIBET.

OF B s e I

Haxxmute OK.

Ecau 3a5xaTh ITeBYI0 KHONKY MBIIIH Ha UHCTpYyMeHTe «M3Menenue llBeTa»@ TO
B KOHTEKCTHOM MEHIO MOXKHO BBIOpATh MOKpPAacKy He Bcel (QUTYpEl, a OTAC/ILHOM

€€ rpaHu.

3710 paboTa ¢ HHCTPYMEHTAMH, KOTOPBIE PEAAKTHPYIOT M KOPPEKTHPYIOT OOBEKT.
Ecim peds uzer o 6ojiee TOUHOM IOCTPOSHHUHU, TO Tpebyercsa paboTa ¢o CMEHOM
mrockocteid. s 3TOoro B mporpaMMme HMEIOTCS WHCTPYMEHTBI, KOTOPbIC
Ha3bIBAlOTCH «AOcomoTHAs pabouas mIocKoeTh XZ» ¥ «AbGcomoTHas
paGouan nuockecth YZ». «AOcomoTHas pabodas IUIOCKOCTH XY» 3TO
cTaHgapTHas MJIOCKOCTh Ha KOTOPOU MpoMCcXoAuT pabora B MOMEHT 3aIycka
nporpaMMEeL [1o yMONuaHWIO KHOIKY ¢ AaHHBEIMH MHCTPYMEHTAMU HaXOIATCSA Ha

JIEBOM MAHEJIU MPOTPAMMEIL B IPABOM CTONIOLIE.
AbcomoTHas padoyas mIocKocTs XZ

MHeTpyMEHT, KOTOPbIH TI0BOpPAUUBAeT MOAEITHPYEMYIO fetanu Ha 90 rpamycos oT
IPOEKTUPOBLIHMKA TTO3BOILIA paboTaTh ¢ HUJKHEH CTOPOHBI AeTanu. Eciau oTKpsITh
KOHTEKCTHOE MEHIO, TO BMECTO MHCTPYMEHTa «AOComoTHas pabodas MI0CKOCTh
XZ» MOJKHO BHIOpaTh HHCTPYMeHT «OTHOCHTe/IbHaA padouasi INI0CKOCTE XZ»

Ipy¥ MHOTOKPATHOM HaXXaTWUW Ha KOTOPYIO ACTallb 6y,Z[CT IMOBOpPA4YUBATHCA TIPH
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KaKI0M HAaXaTHU TIO3BOJIAA 3aHMMATBCA MOICIIAPOBAHHEM KaK C HWKHEH €&

YacTH, TaK U C BEPXHEN.
AbcouoTHas paboyasi JIOCKOCTb YZ

MHCTpyMEHT, KOTOPBIA TOBOpadnBaeT Mopeimpyemyro aeranu Ha 90 rpaanycos
BOKPYTI' CBOCH OCH NMPOTHUB 4aCOBOW CTPEIKM MO3BOJAA padoTaTh C JIEBOrO TOPUA
aetand. Eciym  OTKpBITL KOHTEKCTHOE MEHIO, TO BMECTO HHCTPYMEHTa
«AbcomoTHas pabouas TUIOCKOCTE YZ» MOXHO BHIOpaTe HHCTPYMEHT
«OTHocuTeIbHAR Padoyas MIOCKOCTH YZ» NpU MHOTOKPATHOM HAXaTUM Ha
KOTOpYI0 JeTanb OyJeT MOBOpayMBATECS NPU KaKJOM HaKATUU TIO3BOJIASA

3aHUMATBC MOJC/IIMPOBAaHUEM KakK C JIEBOIO eé TOpUa, TaKk 1 ¢ npasoro.

(C  pnanHBIMM  WMHCTPYMEGHTAMM  HET NOAPOOHOro  anroputva  pabdoTel,
€IMHCTBEHHBI COBET KOTOPBIA MOXKHO JaTh 3TO CIEAUTH 3a TeM, 9TO OBl
yUammecs HaYMHATHA MMOCTPOEHUE 00BEKTA ¢ HYJIeBOW KOOPAWHATHI, a €CIIH OHU
Ha4yanu CTPOMTH OOBEKT CO CAYHalHOU TOYKM, TO B Clydae Mepexoaa Ha APYTryIo
IJIOCKOCTE IS IETAIbHOM paboThI ¢ AeTaNbio, CIeAyeT YIeCcTh UTO Kajkias HoBas
IBYMEpHass MOMAeNs OyoeT TOSBIATHECA HA HYJIEBOH IUIOCKOCTH W Jyis
B3aUMOJEHCTBUSL ¢ 00ObekTOM ¢€ npuATea mnepeHocuTh Onaronapa (yHkuuM

HIEpPEHOC. )
Ilepenoc nByMepHbIX 00bEKTOB

B sieBoii yactu nmporpaMmel MMEETCsl OKHO MHCTPYMEHTOB, KOTOPO€ Ha3bIBAETCA
«Onepanun ¢ rpynnamMu 00sekToB». Jnd Toro, 4ToOB HepeHecTH KakoW-moo

00BeKT HaM TpebyeTcs CIeyIoIIee.

1. HaBecTu Kypcop mbllin HA UHCTPYMEHT «BbIG0op 31eMeHTOBY. L

2. 3axaTh JEBYIO KHOIKY MBIIIIH.
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3. Broibpars «2D ToabkO» ecIH MBl cobupaemcs INPOBOAUTL PasIUyHble
onepaliy ¢ JIByMepHBIMU 00bexkTamu U «3D ToabKo» ecau Mbl Oynem
B3aHMO/ICHCTBOBATH C TPEXMEPHBIMU 00bEKTAMHU.,

4. HaBect Kypcop MbIlIM HAa HYXKHBIA HaM NYHKT H OTIYCTHUTH JICBYIO
KHOTIKY MBIIIIH.

5. BoiOpath 00beKT ¢ KOTOPEIM MBI COOMpaeMmcsi TEPEHECTH M HABECTH Ha
HETO KypCop MbILLK,

6. Haxath 1€BYIO0 KHOIIKY MBbILIH.

7. Tocie Toro XKak 0OBEKT cTal KpacHbIM BRIOpaTh MHCTpyMeHT «Ilepenoe»

o HaKATHEM JICBOW KHONKHM MBIIIA N0 COOTBETCTBYIOLIEM MKOHKE
o0BeKTa.

8. HaBecTu kypcop MBIIIHM HA BEIOpaHHbIH 00BEKT KPACHOTO IBETA.

9. Haxath J€BYH0 KHOIIKY MBIIITH WX Npode.

10.ITepeTamuTs OOBEKT € [MOMOIIBE0 MBIMHK, AUO0 TOYHOTO IEpeHoca ¢
NOMOLLBIO KIIABUIIK D ¥ Ki1aBuiliaM ynpasIeHHsS KypCOPOM.

11.Korpa o0ObekT Oyjer pacroloyXeH TaM, rae TpebyeTcs HakKaThb JIEBYIO
KHOTIKY MBIILIHU MM OpOOet.

12.ITomenstiiTe «AGCOMOTHYIO pa6ouyI0 MIOCKOCTh XY» Ha «ADGCONHOTHYIO
patouyro naockocTs X7y,

13.Ha maggoM BHE Baul 1IBYMEPHBIH 00BEKT MIPEBPATUTCS B TPSIMYIO THHUIO,
Ecivt 5Ta TipsMas TUHASA HaXOJAUTCs BIUIOTHYIO K TPEXMEPHOMY OOBEKTY,
TO nmepeiTy K myHkTy 14. Eciu HeT, TO NOBTOPHUTE aJTOPUTM ¢ IYHKTA 2
1o mynkra 11.

14.TTomenstiite «AGCOTIOTHYIO pato4yI0 MIOCKOCTh XZ» Ha «AGCONIOTHYIO
patouyro naocKoeTb Y7y,

15.Ha mannom Buje Baml IBYMEPHBIH OOBEKT Tak ke OyIEeT BBINIANETh Kak
npsaMas JuHAA. Ecnum ata npsMas JIMHUAA HAXOAMTCS BIUIOTHYIO K

TpeXMEpHOMY OO0BEKTY M Tpu O3TOM HE CIBHHYJI4Ch B CTOPOHY
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OTHOCHTENBHO TOTO MECTAa Ijie OHAa [O/DKHA HAXONHUTBCH, TO MEPEHTH K
nyuxty 16. Eciu Her, TO TIOBTOPUTE aNropuT™ ¢ IMyHKTA 2 J(0 myHKTa 11.
16.Bepuutech K «AbOcoaroTHON pabouedn nuockoctm XY» W MOXKeTe

IPOJOJDKATL PaboTy ¢ ABYMEPHON (UTYPOIL.

CTouT 3aMETHUTh, YTO €CITM BaM HY)KHO MEPEHOCHTHh TPEXMEPHBIA OOBEKT, TO
pasHULIA COCTONT JIUITH B TOM, 4TO NP CMEHE BU/I0B OH He OyJeT BuIIIISIETh KaK
npsaMas JUHMS M €TO MOYKHO MEPEHOCHTh CBOOOAHO W HE3ABUCHMO OT APYTHX

TPEXMECPHBIX 00BEKTOB.

Eciu BaM NMpUXOAMTCS AelaTh OTBEPCTHE B (GUrype ¢ KakJOHW CTOPOHEI, W3-3a
Yero 9YacTo NPUXOMHUTCS e€ Bpaw@rb TO HyKHO 00pamare BHUMAaHWE Ha
ABYMEPHYIO (PUIypy HA BHAAX HA KOTOPBIX W3HAUAABHO OHA HE OBLIA CO3/1aHA T.K.
€& MecTopacrolioKEeHHe MOXKeT OBITh JOCTaTOYHO JaJeKo yToOBl Cpazy e He
3aMeTHTh, Tak 4To OyapTe BHMMarenbHee. Ecmu, jpomyctuM, ¢urypa Obira
co3gaHa Ha «Abcomornoii paGoduein miuockocTH XY», T0 Ha «ADCOJMIOTHOM
paboueit muockocrn XZ», a 00bEMHas (Qurypa ¢ TOYHOCTbIO HA00OPOT TO
IPOIEAypa B3aMMOASHCTBISI ABYMEPHOH QHUIYpHl U TpexmepHo («OTBEpCTHEY,
«100aBUTL MATEPUAT» M T.JI.) MOXKET HEe BO3BIMETE 3(deKTa TaKk Kak HE Ha BCEX

pabouuX NAOCKOCTAX MPOMCXOAUT COIPUKOCHOBEHHE IBYX QHIYD.

3akn0unTeIbHAs YACTh: 5 MUHYT.

3ansTue 6. poeKTHPOBAHKE TUNOBBLIX YUeOHBIX AeTaneil
Heaw:
e 3akpenyicHWE 3HAHWA O MPOEKTHPOBAHUM AcTaleid W Mozeneid Ha Oasze
nporpamMmel ADEM.
3apaum:
e IIpoBecTH CaMOCTOATENbHYIO PAOOTBI € CaMOCTOATENLHBIM BLIOOPOM
MOJEIUPYEeMOH JeTajld CO CTOPOHBl Y4alerocs M BKIKYCHHBIM

HaOMIOIeHUEM CO CTOPOHEI IIEaarora.
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IanupyeMbii pe3yabTaT:
® VYmeuue JenaTh OCO3HAaHHBIE BHIOOP B 33aBHCHMOCTH OT CBOWMX CHI H
BO3MOKHOCTEH.
e Happiku caMoCTOSTENBHON paboTel ¢ depTexamu ¥ IPOrpaMMmon ¢

MUHUMAJIBHON DOMOLLBIO TTe1arora.

Mopyas: TeopeTrnmaecknii MOAYJIb: S MUHYT.
MpakTHvecKnii MOAY/Ib: 35 MUHYT.

Xo/ 3aHATHSA:

Oprauu3zanuoHHAs 4aCTh.

Hagano padoTsl.

Ilepen HauanoM paGoTel TpeOyeTcst MOATOTOBUTH PA3HBIE BapUaHThl PabOTHI
TakuM 00pa3oM, yToObl BAPHAHTOB ObLTO B 2-3 pa3za Meublie YeM ydammuxcs. (12
yenoBek — 4-6 BapuanToB Ha BBIOOp). B TakoMm ciydae ecnv y HHX OynyT
BO3ZHMKATH TPYJAHOCTH MM CMOXET TMOMOYb TOT YYaIlWiCA y KOro Takol ke

BAPHMAHT, UTO TTOBBICUT 001 YPOBEHD B3aUMOACHCTBHSA yUalIMXCsl B TPYIITIE.

Ceroanst Hac JKIET camocTosTensHas pabora no BapuanTaM. [lpowry BeIOpaTs U3

MMEIONIHXCA IcTaliel Ty, KOTOpYy1o OyHere AelaTh Bbl.

[lepenm TeM Kak NPUCTYIIHTH K BBINOJHEHHIO HM3YYUTE JCTalb, KOTOPYIO BbI

BRIOpAJIM W 3aaliTe MHE UHTEPECYIOIIHE BAC BOMPOCHI.
B ciyuae eciim BONPOCOB He HMeETCs WM HA BCe BOMPOCHI ObL JaH OTBET.
MoskeTe IIPUCTYNaTh K padoTe.

Ha NPOTSKEHHH BCEro 3aHATHS IIPOBOAMTD HabaoaeHue 3a BLINIOJIHAEMOH

paboToii ywammuxcs.

76



Bausntue 7. OcHoBbl mporpamvupoBanusa YIIY 8 ADEM CAM
Hean:

e Pacckasars 0 npuMeHeHue cTaHkoB ¢ UITY B npOMBIIUIEHHBIX MaciTadax,
B AMHUYHBIX CITydasx.

e Ilokaszarh mpolecc HamMCaHus MPOrpaMMBI 11 ()pe3epHBIX CTAHKOB C
UIT¥.

Japaumn:

e [IpoBecTy 3aHATHE B XOJIe KOTOPOro paccka3arb 00 001acTH MPUMEHEHIN
crtaakoB ¢ UI1Y B MpOMBIIIIEHHOCTH.

e PacckasaTh IPUHIHUIEL paboThl TEXHUKU IOJOOHOIO poJa.

e Ha npuMepe TIYyroBUIBI IOKa3aTh KakuM 00pasoM  MPOUCXOIHT
IporpaMMUpOBaHue (Pe3epHBIX CTAHKOB [ pabOTEL C PasHOro poja
JICTaISIMHA.

ILnannpyemplil pe3yabTaT:

e Mopens 3aroTOBKM MOJ ITYTOBUILY.

e PaGoumit ¢aiin CLDATA ¢ HeobxoAuMbIM  aITOPHTMOM  JIJId
nporpamvuposanus UIIY cranka.

e IlonuManue OCHOB W TIpOTpaMMupoBanusl paboTel ¢ Mogyaem CAM.

Moayas: Teopernyecknii MOgyab: 20 MUHYT.
IpaxkTuyeckuit Moayab: 20 MunyT.

Xoa 3aHATH:

Opraam3anmoHHasg 9acTh.

Hauano padotsl.

[TpOMBINMUIEHHOCTE Kak B POcCcHMH, Tak M BO BCEM MHUpPE HE CTOMT Ha MECTe.
Paublie TIMKOM IIPOMBILIICHHOCTH SIBJIAJICS IEYaTHbIN CTaHOK, OYKBEL B KOTOPOM

IpUXOJAWIOCHE BCTAaBIITE B CHCUMAJIBHYIO IIEYATHYIO d)()pMy, IIOCIIE HYEro
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mocpeacTBoM A00aBieHUsT KpPacku M CKaTWs IEYaTHOTO mpecca Ha Oymare
ocraBajcs cliel B BHIe OYKB, BBUIOKEHHBIX B Qopmy. B Hacrodmee Bpems
MCIIOIB30BANNEe MOA00HOM TEXHOMOrMM AJIT HAc KameTcss HeOOOCHOBAHHBIM,
HEJIOTHYHBIM, TPY/A03aTpPaTHBIM. Mcnomb3oBaTh HEYTO NOA00HOE B BEK
UM(POBLIX TEXHOIOTMA MOKHO Pa3Be YTO AMWb JUIs TOTO, 4T0ObLl CO3AaTh

KaKyIO-TO BUHTAKHYH KHUTY.

Ha maHHBI MOMEHT B 3TOM METO/e HenpasWIBHO abcomoTHO BeE. Haumnag or
TOJIMHEI OyMary, KOTopas 1npy mof00H0N TEXHOIOTHH JT0IDKHA HCIIOAb30BATHCS
ropasfio M ropasfo TONIIE TOW, YTO HMCIOJIB3YEeTCs B COBPEMEHHBIX KHHIAX,

3aKaH4YMBadg pasMepaMu caMoro reyaTHoro npecea.

K uemy Bcé sto ObL1o 03BydeHO? Ha mamumlii MOMEHT MCIIONBL3YIOTCs Oojiee
IPOU3BOAUTENBHBIC, KOMIIAKTHEIE X HA/ICKHBIE TEXHOIOTMHM /IS CO3TaHMs TeX Ke
CaMBIX KHHT. Y MHOIrMX JoMa ceifuac umeercs Takad oOblIeHHas BEUIb Kak
npunTep. [To cBoei cyTu 3TO TOT JKe TeUaTHBI CTAHOK, HO C OTPOMHO# pasHuieH

B IIPOU3BOAMTEC/IbHOCTHA M Ka9€CTBE BbIITYCKAEMOI'0 MaTepraia.

Hnsa cpaBHEHHA:

[leyaTHbId cTAHOK [TpunTep
KomnaktHocts - +
BosmoxHOCTE  OBICTPO | - +
UCIIPABUTD
TOTYIIEHHYO OLIHOKY B
TEKCTE
Bricokast - +
MIPOU3BOAUTEIIBHOCTD
JlerkocTh sKcnayarayun | - 4
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Bricokoe Ka4eCTBO | - %

TOTOBOTO MPOJYKTa

He Tpebdyer | - +
JUIMTENIBHOTO 00y4eHHUs

B 00palueHun

He tpebyer nauteasHON | - o+
TIOATOTOBKHU

He Tpebyer | - -
JIOIOJTHUTEIBHOM

obpaboTku TOTOROIO

MPOJyKTa

U 5T0 TOIBKO TO, 4TO A CMOTI" BCITIOMHHUTB.

A Temepb HaBaiiTe NPEACTaBAM TOYHO TAKOM )K€ IPMHTEP Kak TOT, YTO CTOMT Y
Bac JoMa, HO pasmepoB 5-10 pa3 Goabiue. [lpu Takux pasMepax dKCIULyaTalus
JAHHOTO 00OpPYI0BAHUSI CTAHOBUTCS HEMOBIACTHOW KajKIOMY JKENAOIMeMy H
Tpebyer IIMTENLHON NOAroTOBKA U 00ydeHus Iosiei, KkoTopsie Oy1yT paboTaTs
¢ nojo6HOTO pofa 000pyAOBAHUEM M B CPABHEHWH C JOMAIOIHUM IPUHTEPOM OH
CTAHOBMTCS TEM CAMbIM II€YAaTHBIM CTAHKOM H3 IepBOro npumepa. Takmm ke
TPOMO3JIKAM, TPYAHBIM B IKCIUTyaTallld, TpeOyeT AIUTENLHON NMOArOTOBKH, HO B
OTAMYME OT TIPUHTEpa, KOTOphli crnocobeH BeigasaTh 120 cTpaHul] B MUHYTY,
IPOMBILICHHBIH TIpHHTEp crocoben BbyiaBath 400 crpaHuIl B MHHYTY, a
KauecTBO OocTaéresa TeM ke, n1ubo Jryame. W 310 ecim MBI 6epém BO BHUMaHHE
avwk oducHsle dopMaTel OyMaru, ¢ KOTOPEIMH criocobeH paboTath O(MCHbIN
p\uay goMawaunid puaTep THIA A4 1 A3. TIpoMbILLICHHEIA TIPUHTEP CIIOCOOEH
paboTaTh TaK K€ U C WHbBIMH THIAMH U (opMmartamu Oymaru, Tak 4TO B 3TOM
JIaHe OH BO MHOMKECTBO M MHOXKECTBO pa3 IIPEBOCXOJUT OQUCHYH WK

JTOMAIIHIOIO MOJIC/Ib.
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Bech omyc BEIIIE OTHOCUTCSI HE TOJNBKO JHUIIb K IPUHTEPaM, HO Ha MX IIPHMEpE,
Ha OpUMEpEe TOrO, 9TO €CTh IPAaKTUYeCKH B KakJOM JIOME MOXHO JIErko

00BSICHUTE TO, 9TO MBI OyZIEM paccMaTpUBaTh Jajlee.

ABTOMATH3aLMs IPOU3BOCTBA.

Bepuewmcs B npounioe. Hac uatepecytot 2 aarsl. 1806 rogu 1908 rox.
Yewm mprMedaTenbHbl AanHbe coOsITHA? (BRICTyIIaTs OTBETHI)

1806 rom — rom, xorjga OblT W300peTEH HEpBBHIE B MUPE aBTOMOOMIL C

asurarenem BHYTPEHHEI'O cropanus.

1908 rom — roa, xorga OBUT 3aMymieH TNEpPBbI B MUpPE MTPOMBIIIICHHBIH

KOMMEpYeCKuil KOHBeHep.

Kaxum o6pasom rporcxoquia cbopka apromoduiieit o 1908 roga? (BeicoyiuaTs

OTBETHI)

Ha camMom peie 1Mo Havana MCNOJB30BAHWS KOHBEHEPHOTO MPOM3BOACTBA Ha
3aB0ax cOOpKa IMPOMCXOIHUIA B cMexHOM THre. HekoTopsle neramu Moriu ObiTh
cOOpaHsl ¢ TOMOIILK KakuX OBl TO HU OBLIO CTAaHKOB W JIONMOTHHTEILHOIO
obopymoBanusa, HO O0dbuIyHd 4YacTe PabOTHl BeIMONHAAM Atogu. Camo co0oi,
MPUMUTUBHOCTH TPAHCIIOPTHBIX CPEACTB B CPABHCHWE C HBIHEINHMMHU MIPaeT Ha
pyKy cOopliikaM, HO JaKe YIUTHIBas 3TOT (aKkT KOAMYECTBO PadOTHI, KOTOPYIO

Caea0BalIO MPOACIIATh, 0CTABATIOCHL OIPOMHBIM.

CerojHs HaJ CO3/[AaHUEM MAIUH TPYIATCS, Kak Obl TO CTPaHHO HE 3By4ajlo, CaMu
MalIrHEL. Bonkmias vacTs TpyIHOUW paboThl 0TOIINA CTAHKAM M KOHBeWepaMm, a
mogaM  Tpelyercs nmMinb  CAeNiaTh TOHKYH palotTy, Kortopas TpeOyer

BHUMATCJbHOCTH.

Bcé aro Ob1o Obl HEBO3MOXKHO 0€3 omepaTopoB CTAHKOB M KOHBEHepoB. B mux

0043aHHOCTH BXOAMT OT/I3/(Ka ¥ TIOYHHKA 000pYIOBaHUS, HACTPOKWKA IPOTPAMMEI
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obpabotku/coopku/kambpoBKkH, U T.A4. JIrobas mpomeaypa KOTOPYH BBITOIHICT

kouBeiiep uam YITY craHok — 3T0 nporpamMma, HallucanHas onepaTopom.

Ha HeKoTOpbIX 3aBOJIAX aBTOMATHU3alMsl JOIUIA IO TAKOTO YPOBHS, 9T0O OOIBLLYIO
YacTh BPEMEHM OIEepaTopsl W HANaTuUKU CTAHKOB M KOHBEHEPOB NPOCTO
HabmroaaroT 9TobBl Texuuka paborama menpaBHo M Oe3 cboeB. Kak npumep
MOXKHO npuBecTH 3aBon «®Dopa» riue omepatopaM W HallafIMKaM IUIATAT
3apabOTHYIO 1JaTy 3a TO BpeMs KOTOPOE OHHM CHJAT B UTPOBOM KOMHATE IIOTOMY

YTO MOKa OHU TaM — BCE padoTaer.

Celtuac, B Ka4eCTBe MIPEMEPa, Mbl ¢ BaMH ITONIPoOyeM caenarh MPOCTYIo HeTalb U

Harnucarh mporpammy s e& oopaborku B moayae CAM.

I[Jlﬂ Ha"aJga HAM CIeAyeT CcO034aTh [AeTalb, KOTOpas TMOCIYXHUT i Hac

OTIPaBHO# TOUKOW B HAYAIIO PabOTHL.
Ilyrosuua

1. B KOHTEKCTHOM MEHI WHCTpyMeHTa «OKpPYKHOCTbY &), BLIOpaTh
HHCTPYMEHT «OKPYKHOCTH 32JaHHOI0 JHAMETPA) .

2. B HIDKHEM NEBOM YTIIY IPOTPaMMBbl, B rolie «/{@aMerp» BBECTH 3HAYCHHE
20.

3. PasmecTuTh OKPYKHOCTE Ha paboucil TOBEPXHOCTH.

4, TloBTopHO Haxarh Ha HHCIPYMEHT «OKpYXKHOCTH 33JaHHOTO
ANAMETPAY.

5. B mxHEM JIEBOM YTIIy TIPOrpaMMel, B Iole «/Iuamerp» BBECTH 3HAYCHHE
4.

6. IMoMecTHTE Kypcop MbIMIH B IEHTP paHee pa3MEIleHHOH Oombluei
OKpyxHOCTH 1 HakaTh 'opauyre kxapumy C. [lociie HaxxaTHa JaHHon

MEIIIE JBUIATh HEJIB3s, HHA4YC HYXHaA HaM TOYKa coOBETCA.
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7. Haxars Topsiuyio kaasuiny D ¥ B I0ABUBLIEMCS TIOJIE B HIKHEM JICBOM
yIIly TporpaMmbl BBecTH auamerp 4. Bo BpeMs 5TOH mpoueypsl MBIIIb
TAaK Ke TepeMeNaTh HeHYXXHO U mocne Haxarus opgvell kaasumum D
MOXHO Cpa3y BBOAUTH AMaMETp TocIe yero Haxars Enter.

8. HakaTe kyiaBuuly yIpaBICHUsE KypCOPOM BIIPaBo.

9. Haxats mpoben.

10.HaxaTs KIIaBHUITy YIPaBACHUS KypPCOPOM BIEBO JIBAXKIB.

11.Haxatn npoberr.

12.Beibpars uHcTpyMeHT «CMemienue» i U BBLIEIUTD NMOJyYUBUIVICS Y
HAC KOHTY] MONHOCThIO.
13.Haxars Enter.
14.B mosBuBNIEMCSsI OKHE BBECTU CIEAYIOIIUE ITapaMeTphl.
Bricora: 0
VYron yknona: 0
[myOuHa: 2
Yroa ors.: 0
15.Haxates Enter.
16.TTpu momomu knasumy Shift 1 1eBOA KHOIKH MEIIIH MOBEPHUTE JIETAIH

TakuM o6pazom, uToObl OblTa BUIHA BEpXHAs U DOKOBas e€ 4acTh. Tax xe

MOIKHO MCIIONB30BaTh GyHkimio « AzomeTprdeckuil B 4

17.Buibpats nacTpyMeHT «llocTosiHHOE CKpYTIeHue» @, Ha)KaTHUEM JIEBOU
kHonku Mbuun BeiOpath BHEIINHEE, BEPXHEE pe6po m Haxarh
Enter.

18.B mosiBuBLIeMCs IOJ€ B HMXKHEM JIEBOM YIrAy IpPOrpaMMBI BBECTH

spauenue 1 n Haxars Enter.

19.Buibpars unctpyment «@acka na pedepe» ®, HOKATHEM JICBOM KHOIIKA

mbitrn BeIOpaTe BHY TPEHHUE, BEPXHUE pebpa u Haxats Enter.
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20.B moaBuBIiLEeMCS OKHE BRECTU 3HAYECHUA.
®dacka 1: 1
®dacka 2: -
Vromn: 45

21.Haxars Enter.

Taxum oOpasom co3maéress MOAEb IyroBuubl. st TOro 9To0bl MPOTOIDKUTH

paboty TpeOyercst co3garh mpecc(OpMy OSTOM MyrOBHIBI, UL 3TOrO CBEPXY

~ N
tpebyercs HailTh wHCTpyment «Pasgenenme mpecchopmbD» nociie 9ero

Ha)kaTs Ha KHOMKY Esc, a 3aTeM 1eBON KHONKON MBIIIH Ha Iy rOBHITY.

Ecnig Ba oSkpaHe Haad M [OJ IIyTOBUIEH IOABHIIMCH MPSIMOYTONBHBIC
napaielenune sl ¢ ma3aMu no popme caMoi MyrOBHMIII, TO BCE C/ICIAHO BEPHO,
B Ciiydae eci (opMa He TOSBHIAChL WM B OTHOM U3 ef YacTed OTCYTCTBYIOT

11a3bl Tpe6y€TCﬂ NPOBEPUTH NPABUJIbHOCTE BBIIOJIHEHMSI ITYTOBHIIBL.

Jlanmee BepXHIOK HacTh TpeccOpMBl U caMy IyrOBHIy TpeOyercs CHeaTh
HEeBMIAMBIMA. 1151 3TOro TpedyeTcs NpaBoil KHOIKOM HaXaTh Ha BEPXHIOIO 4acThb
npeccdopMbl ¥ B TTOSBUBIIEMCSt KOHTEKCTHOM MEHIO BBIOpaTh MyHKT «CrenaTts

HeBUAUMBIM)), IIOCJE Y€ro IIOBTOPUTL NPOUEaYpy I IyTrOBHUIEL

[TocJie TOTO KaK y Ha¢c OCTanach HIDKHAS YaCTh 3aTOTOBKM HYXHO TEPEKIIO4HUTh
momyar nporpammel ¢ CAD nma CAM, ans 31oro HMCHmONbL3YETcsl BKIAAKa
«Mopyap» o4t B BepXHEH 4acTW NPOrpaMMEl IIOCAC YETO BHIOMPAETCsl ITyHKT

«ADEM CAM\CAPP».

B HoBom wunTepdeiice nporpaMMBl, cileBa Tpebyercs HaWTH WHCTPYMEHT
8

psiztoM ¢ myakTamy « MogamsHan komanaa» 1 «Bra\Beikin, a Taloke ykasarh B

none GyHxUrH «Y cTaHOBUTHLY KoopauHaTy Z ot 0 u GoJee.
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ITocne 3TO HY»XHO OTKPBITH KOHTEKCTHOE MeHI0 mHcrpyMmeHTa «llimockocrn

XO0J0CTBIX XOHOB» == ¥ BHIOpaTL MHCTPYMEHT «3aroToBKa» @ Cnocob
3amanus Mbl BeiOupaem « Kourypy, a 3atem «C axpana». C OMOIIBIO 3aKaTHs
knasumy Shift 1 7eBoM KHONKM MBIITH BpalaeM AeTaib Takum 00pazoM, 9TO0B!
MOJIHOCTBIO BUJETH pedpa, KOTOpPbIe HAXOASTCS C HUXKHEH CTOPOHBI 3arOTOBKH.
Jlanee Ha)xaTUEM JICBOI KHOTIKH MBIIIH HY)KHO BbIAGJINTH BCE HIDKHHE pedpa mo

o4epeny U HakaTh Kiasuilly Enter.

3arem Tpelyercsd ykazaTh HIWKHIOW KOOPUWHATY 3aroTOBKM B MOJE s
samonHenus Zmin = -14.87 ¥ BEpXHIOW KOOPAMHATY B ITOJE A 3aIIOIHEHHS

Zmax = - 11.54 mocne vero Haxkars kjiasumy OK.

Janee TpeOyercs HalTH WHCTpyMeHT «M3omMeTpuYecKHil BHI» @ u

AKTHBUPOBATH €I'0 HAXKATHUCM JEBOW KHOITKOM MBIIIH.

I[Tepeiiném k HacTpoiike hpe3epoBKy.

1. BeiOpats nHCTpYMEHT «PpesepoBaTh Z.SX»'LLL.

2. B rosiBUBIIEMCS OKHE BEIOPATH KOHCTPYKTUBHBIN d11eMenT «Koaoaewy.

3. CropaBa ot nHaanmucn «Komomem» HakaTh Ha KHONKY C M300pakeHHEM
CTPETIKH.

4. Tlociie HaKAaTUS KIABHILIM NEPexoaa BKIaJKa cMeHUThCA ¢ «Ilapamerpni»
na «MecTo 00padoTKIY.

5. Barem Tpebyerca HaxaTh Ha kiaBumy «/lo0aBUTB» U B NOABUBLIEMCS
KOHTEKCTHOM MEHIO BEIOpaTh MyHKT «KoHTYp».

6. Ilocne TOro Kak OKHO HACTPOMKM MCYE3HET TpeOyeTcss 1eBOH KHONKOM
MBIIIM HAa JAHO Kpyrioro yrayonenus. Ecnnm HuxHWe, KpYyIible,
BHYTpEHHHE pEOpaA CcTany po30BOr0O LBETA TO BCE CHEIAaHO MPaBUILHO.

7. Haxares Enter.
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8. B0 BHOBb TOABHMBILIEMCS OKIIE HAXATh HA KHONKY «/l0o0aBuTb» 1 BBIOpATh
MYHKT B TMOSBUBINEMCS KOHTEKCTHOM MeHI0 «OmnpeneinTh o00JacTh
noBepxHoeTH KI».

9. ITocne TOro Kak OKHO HACTPOMKKM MCHE3HET TpedyeTcs JeBOW KHOIKOH
MBIIIY Ha JHO Kpyrjioro yrayonerus. Ecnim qHO yriayOJIeHHs CTano CUHEro
11BE€TA, TO BCE CACIAHO IPABUILHO.

10.Haxxats Enter.

11.ITocme mosiBAeHMSI OKHAa HACTpOHKU TpeOyercss B JIEBOM €ro 4actu
Tpebyercsas BeIOpaTe NyHKT «KoHTYp» 1 cnpasa BMeECTO IlapameTpa
«I'nyGuna» BeiOpaTh napamerp «1lnockocThy.

12.3arem TpebyeTcs nepeiitu Bo Bkaanky «lloaxoa/Orxom».

13.B nanHOM OKHe Tpebyercs yOpaTs 00e akTHBHBIE FaloHKH.,

14.Ilepeiiti BO BKIAanKy «Bpesanue» W IIOCTaBUTHL TIallOuKy pPsilioM C
O/THOMMEHHBIM ITYHKTOM.

15.B KOHTEKCTHOM MEHIO Bpe3aHWs cliefyeT ycTaHoBuTh «CnupajibHoe 1o
KOHTYPY».

16./lnuny Bpe3anus Tpedyercs ykasatsb 10, a yroi 6 rpaxycos.

17.ITepexomum Ha BKIaaAKY « AHCTPYyMeHT».

18.TpebyeTcs yka3aTh TOYHBIE MapameTpbl WHCTPYMEHTa, KOTOpLIM Oyaer
TIPOMBBOAUTHCS 00pabOTKa 3arOTOBKHU.

Huamerp: 2
Jnuna pexyiiei gactu: 5
Jmmaa: 15

19.TTepeiitu Bo Braaaxky « manxens/Ilogaum».

20.YcranoBuTh ckopocts nonaquu wrmHgend N 6000, a ocnosuyro momagy
1200 mm/muH.

21.Haxats OK.
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22.B BepxHel dHacTH TporpamMmbl  TpeOyercs HaWTM  MHCTPYMEHT

«PaccunTarh Bce 00BEKTHI» 22,
23.3arem TpebyeTcs HAWTH  HMHCTPYMEHT «Moz[e.ﬂuponanue»:“ u
AKTHBUPOBATH €r0 HAKATMEM JIEBOW KHOIIKH MBIIIH.
24.3anyckaM TpoIece MOJSIUPOBAHUS ¢ TOMOIIBI0 KHONKU MyCK B HIDKHEN

YAaCTU IPOTPAMMBI.

Jlnst mpocMOTpa HAMUCAHHOW IPOTpaMMBl MOXKHO MCMOJB30BaTh HHCTPYMEHT

«IIpocmotp CLdata»
JUist 9ero IemaeTcs To, YTO Mbl CAEIany TobKo 4To? ([Ananor ¢ JeTbMu)

Cejiyac MBI ¢ BAMH HaIlUCAIU IIPOrpaMMy OIaronaps KOTOPOM MOMKHO CHelaTh Ty

3aroTOBKY KOTOPYHK KOTOpast ceigac Y Bac Ha 5KpaHaX KOMIIbIOTEPOB.

3angarue 8. CoGoanoe nporpammupoBanne YI1Y 8 ADEM CAM
Henn:

® 3axpenuTh 3HAHUS IO TIPOTPAMMHUPOBAHHIO (hPe3epHBIX cTaHKoB ¢ UITY.

3anaga:

e IlpoBecTw caMOCTOATENbLHYH) pabOTBI C CaMOCTOSITENIBHBIM BEIOOPOM
MOJCIMPYEMON HeTaTy CO CTOPOHBI YYallerocs M BKIHOYEHHBIM
HaOII0IEHNEM CO CTOPOHBI IIEAArora.

INnanapyeMblid pe3yJabTaT:

® Moenb JleTali WK 3aTOTOBKY MO/ ACTaJIb BRIOPAHHON y4alluMCs.

e PaGouunii CLDATA c HEOOXOAUMBIM aarOpUTMOM I IPOrpaMMUPOBAHMS
YITY cranka.

® 3HaHus 110 HANUCAHUIO TPOrpaMMbl IS IporpamMmupoBasus  YITY
CTaHKOB.

Monyas: IIpakrudecknii Moayas: 40 MUHYT.
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Xoa 3aHATHS:
Oprasu3saunmoHHast 9acTh.
Hagano pabotsl.

Ceromus Hac KIET caMOCTOsITebHAS pabora Ha Temy (¢pesepoBanud. Uro Ham

Tpe6yCTCSI CIenaTh B X0I€ CErOAHAIIHECIO 3aHsATUA.

1. Pa3pabGoraTh TpeXMEpPHYIO MOJIENb JCTAJ CAaMOCTOSATENBHO MM BbIOpaTh
YepTEXK U3 rOTOBBIX BAPUAHTOB.
2. Co3zpath mpecchopmy roToBOH JETalH.

3. Bribpars u3 2 uactelt HauboIee MOAXOAALLYO NI 06paboTKU ¢ MOMOILbLIO

uHCcTpyMmeHTa «@pesepoBarts 2.5X» LL&

4. Hamucats nporpammy 00paboTky 3aTOTOBKH.
Ectb BOIpOCH?

B clIy4dae eCjid BONnpocoB He MMEETCHA WA HA BCE BONMPOCHI OBLI JaH OTBET.

MookeTe mpucTynaTh K padoTe.

Ha NPOTSKEHHUH BCEro 3aHATHA NMPOBOJUTH Habarogenue 3a BbINOJIHSIEMO

padoToM yYaluxcs.

3annarue 9. [loaroroska k Texauueckomy pyoesy
Mean:
® OnpeieiMTh TEMBI UTOTOBBIX IPOEKTOB yUalluXcsl.
e Hauars paboTy HaJ NTOTOBEIMU IIPOEKTAMM.
3agaqn:
e [IpoBecTH AMAIOT C yHallMMHUCS I ONPEIEICHUI TOr0 Haj 4eM Obl UM
OBbLIO MHTEPECHO TTONIPOOOBATH MOPAOOTAT.

e IloMOYb yyanumes ONpeIeTUTECSA C TEMOM CaMOCTOATEIBHOM PaboTHL.
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e Briate pa3aarodHblil MaTepuan y4auMmcesl, KOTOphle 3aMHTEPECOBAHbl B
paboTe ¢ TOTOBBIMY YEPTEKAMM U MOJIETISIMHE.
e Hauarp paboTaTh B paMKax 3ayMaHHOH UJEH.
IanupyeMplii pe3yibTaT:
e [lonmMaH¥e HIEH U CMbICIA TEXHIHUECKOTO pyOexa.
e lines urorosoii pabOTHI.
e DOcku3 1 AanbHeimed paboTsl.

Mopyan: Teopernuecknii Moayans: 20 MUHYT.
Ipaxruyeckuit MOAYJIb: 20 MUHYT.

Xoa 3aHATHA:

OprasusanuoHHast 9acTh.

Hauagno padoTsl.

JlanHoe 3aHsATHE IPOBOAUTCS B JHAIOrOBOH opme. Bo BpeMs HaHHOrO amanora
TpebyeTcs OTBETHTh Ha BOIPOCHI KOTOPBIE MMEIOTCA Y ydawmxcs. Onpenennts
dopmy uTorosbIX 3aHATHH. Ecin ydanmecst BBICKQKYT JKEIAHUE, TO MTOrOBasI
paboTa MOMKET OBITH FPYNITOBOM.

NuauBuayansHas padora.

B mamsoM ciyuae TpeOyercs MpoBECTU AUANON ¢ YUAMIUMUC IS ONpPeIeaeHuUs
TOif paboTel, KOTOpYw OHM OyoyT BBIIONHATE. B ciydae ecmm 10 Oyner
camocrosiTenbHasg pabota, To TpeOyeTcs pa3gaTh y4alumes KapaHIalid | JIHCTEL
dopmata A4 B HeoOXOOUMOM KONMYECTBE I paspaboTKu 3cku3a Oymaymen
paboTHL, PAcCMOTPETh OCKM3BI M OTBETUTL HA WHTEPECYHOINUM ydYaliuxcs
BOIMPOCHI.

B ciiyyae ecyin yyaruecs 3aMHTEPECOBaHbl B paboTe 110 TOTOBBIM YEPTEKAM, TO
Tpebyercs pa3faTh UM STH CaMble YEPTEXM M OTBETHTH HA BCE MHTEPECYHOLIUE
BOIMPOCHL.

I'pynnosas pabora.

88



B cioydae ecnm ydamq@ecs BbICKa3ald OKeNaHHE OpraHM30BaTh TPYIIIOBYIO
JeSTeNBHOCTh Tpebyercs BLIOpaTh TeMy paboThl, MPEIITOTOKHTL UTOr AAHHOH
IeATeNLHOCTH, PaclpeeluTh 005S3aHHOCTH, COCTaBUTh ICKU3 M IPHUCTYNUTh K

pabore.

3anarue 10-11. Texuuueckuit pybex
Hean:
e Coszars pabory kotopas Oyner oOBEIUHEHHEM BCEX 3HAHMN, YMEHHUH U
HABBIKOB, TIOJIY4YCHHBIX Ha MACTEPCKOM.
Zagaum:
e [JoMoub y4alWUMCS OPraHU30BaTh pabouee NPOCTPAHCTBO BO BpeMd
peanm3aIiui UTOrOBOM paboThl.
IlnanupyeMblil pe3yabTaT:
e Tema uTorosoit paboThl.
e UYepTéx 1 00BEMHAS MOIEND C IIOACHEHUAMM.

Monyab: Teopernyecknii MoayJib: 20 MURYT.
IpaxTruecknii Moayab: 20 MunyT.

Xoa 3aHaATUSA:

Oprasu3zanmoHHas 4aCThb.

Hauauo paGornl.
Bo Bpems pgannoro 3aHsaTHsS TpeOyercs HaONFONATH 3a NPOTEKAMOMIEH

ACATCIIBHOCTBIO, OTBEYAaTh HA BOIPOCEI IO MEPE BOSHUKHOBCHHIL.

3anatue 12. Urorosoe 3anarue. [oaroroBka pador K BhICTABKE
Leas:
e [loaBeneHnEe UTOTOB ACSTENEHOCTH B MACTEPCKOM.
e llTorosoe TecTUpOBaHUE.

e Odopmnenne pabOTH K UTOTOBO# BBICTABKE.
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3apaun:
e IlogBecTy WTOrM, TPOBECTH pasroOBOpP € YydaluMmucad o pabore B
MAaCTEPCKOM, 1aTh COBETHI MO JATbHEHIIIEMY Pa3BUTHIO HABBIKOB 1 YMEHHMMI
B cepe MPOeKTUPOBAHUSA U MOJEIVPOBAHHSL.
e Ilpoussectu (HUHATHEHBIE KOPPEKTUPOBKM M HCHPABIEHHS B MTOrOBOM
pabore.
e [loJroToBUTH UTOTOBLIE PABOTHI K BEICTABKE.

IlnannpyeMbiii pe3syabTaT:

e Urorosas pabora.

® AHKeTa C UTOTOBBIM TECTHPOBAHUEM.
Monyab: Teopernuyecknii Moayab: 20 MUHYT.
MpakTuyecknii Moaynb: 20 MAHYT.
Xo/ 3aHATHA:
Oprann3anuosHas 4acTh.

Hauamno pa6oTsl.

B cavmom mauwajme 3aHATHA TpeOyercs pas3laTh auKeThl ¢ HWTOTOBBIM
TECTUPOBAHMEM.

Bo Bpemsi MTOrOBOrQ 3aHATHS CIEAyeT NPOBECTH AMAJIOr € YYANTHMHCS IO
HOBOJY TOTO, YTO TIOHPABHIOCH 34 BpeMst padOThI B MACTEPCKOM, YEro He XBaTamo
U TIO/IBECTU UTOT'H.

2, {uarsocTuvdecKue MaTepuaibl
BxoaHoe TecTHpPOBaH#e
Wms: Damunus: Otpsn:

1) Jlopucyii KOLIKE MO0 UCXOIS U3 TOIO HACKOABKO THI IOBOJIEH, YTO

TIOTIAN B ATY MACTEPCKYHO.
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2) Yro Ob! THI BEIOpaAN?
ApxuTexrypa MamunnocTpoeHue Hw3zaiin

CBoii BapHaHT:

3) OrMeTH Ha CKOJIBKO XOPOIIO Thl pa3bupaembes B uepuenun. (I'pycraoe

JMIIO - “coBCeM He pasbuparock”, Becenoe - “Xopomio pasduparcs”)

4) Hanuim Ha 06paTHON CTOPOHE JIMCTA, 9E€r0 Thl OXKKIACIIE OT 3aHATHH.
Hrorosoe recrupoBanne
Wwms: Damunms: OTtpan:

1) Ha pucynke 1 cneBa nanpaso 1300pakeHbl Clle/lyOLe HHCTPYMEHTEL
OTpe3oK, NPSMOYTONBHUK, OKPYKHOCT, IyTa, JOMaHas JIMHHSA, CIUIaiiH,

3aMKHYTEIH KOHTYp, KOHTYP CILTIakH.
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Kakoii i Kakpe H3 3TMX MHCTPYMEHTOB HE WMEIOT CKPBITOM DaHCIH
MHCTPYMEHTOB?

Otser:

2) Kakoii HHCTpYMEHT MO3BOIHT cenath u3 kpagpata «10x10» ky6 «10x10x10x»?

OtBer:

3) Kaxoii u3 pasmepoB Ha pUCYHKE 2 yKa3aH HEBEPHO?

1) 240 mm 2) 120 mm 3) 100m™m

4) B xaxoil BKJajKe NMPUCYTCTBYeT (DYyHKUMS OUMCTKH paboucH IMOBEPXHOCTH
METOJIOM yIalneHus Bcex 00bEeKTOB?

OtBeT:

5) HasoBuTe HHCTPYMEHTHI, W300paXeHHBIE HA PUCYHKE 3.
1: 2
3t 4:

6) OnenuTe, KaKk W3MEHWINCH BalllM 3HAHWA B pamMKax paboThl ¢ YEPTEKHBIMM
nporpammamu ot 1 o 10.
beuro: 1 2 3 . 5 6 7 8 9 10
Crano: 1 2 3 4 5 6 7 8 9 10

7) CoenuHUTE JTMHUSAMM:

Knaeguina DyHKuMA

D 3agaTh pasmep
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L ITocTpouTs BCIIOMOTaTENbHY I
JIMHATO

C [puBszaTbes K y3IaM

[Tpoben [TocTaBuTh TOUKY

Shift Bpamienue uzodpaxeHust

S Buna Ha pabodyro mIocKoCTh

8) 3a 4ro OTBEUANOT HHCTPYMEHTHI HA pUCyHKE 47
Ortger:
— ] {5 &Y & N B4 K

4

. (Pucynox 1)

120 - 100

= =1
= s | —

(Pucynok 2)
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* (Pucynox 3) 4| (Pucynox 4)
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