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KypcoBas padora

He.]'[b paﬁ()TbI: OcBocHue MCTOOOJIOTMHM MW CPCACTB aABTOMATHU3HUPOBAHHOI'O
IMPOCKTUPOBAHUA OHepaHHOHHOﬁ TCXHOJOIrMKW MW YIIPABIAOIIUX IIPpOrpamMm K

crankam ¢ UITY B cpene CAD/CAM cucrem

Conep:kanue u pasaesbl KypcoBoil padoThl
KypcoBas paboTa coaepKuT ciaeayIoniie paseibl:
- rpaUUeCcKyIo 4acTh, BBINOIHSIETCA Ha ucTe popmata Al;
- PaCYETHO-TIOSICHUTENBHYIO 3aIUCKY;
- OIIEPALIMOHHYIO TEXHOJIOTHIO Ha 33JaHHYIO OIIEpPaLnIo;
- YOPaBJSIOUIYI0 NPOrpaMMy B BHJI€ NOKaJIpPOBOM 3amHcH (packaapoOBKH) C pac-
m(ppPOBKOIL CIIOB B Kajipax;
- CIIMCOK HCII0JIb30BAHHOM JIUTEPATYPHI.
3ajaHue Ha KypCOBYIO padoTy

CryAeHT nojaydaer HHAMBUIYAIbHOE 3aJJaHue Ha pa3pabOTKy TEXHOJIOTUU
MHOTOIIEPEXOJHON ONepalu C MOJYyYEHUEM YIPABISIIOLIEN IPOrpaMMbl K CTaHKY
c UIlvy.

I'pa¢mueckas yactb

B rpadguueckoit yactu npeacTaBisieTcsl MONEPEXOHbIN Mm1aH 00padOTKH JeTa-
R0 B orepanuu, BBITIOJIHAECMOM Ha CTaHKE C yIry.

Ha nucte gpopmara Al npencraBisitores:
1. OnepanOHHBIN 3CKU3 JIETaN C YKA3aHUEM BCEX OMEpPalMOHHBIX Pa3MEpPOB, BbI-
JIEpP)KUBAEMBIX B JTaHHOUW ormeparuu. KoHTypsl o0pabaThiBaéMbIX MOBEPXHOCTEH
JI€TaIM BBIICIAIOTCS YTOJIIEHHBIMU JIUHUSMU. Pa3mepsbl yKa3bIBalOTCS HOMHHAIIb-

HBIMHU 3HAYCHUAMMU C IIPCACIbHBIMH OTKIIOHCHHUAMMU.

2. B nnane onepanun yka3bIBa€TCs MOPSIOK BBITTOIHEHHUS TIEPEXOI0B MOCIE0Ba-

TEJIBHO JIPYT 3a JPYTOM COTJIACHO pa3pabOTaHHOW OMEeparlMOHHOW TEXHOJOTHUHU.



B KkaxaoOM  OTACIBHO  BBIIOJHAEMOM  IEPEXOJE  YKa3bIBAKOTCH:

- OCKM3 JETajl C BbIACIECHHEM 00pabaThIBa€MbIX B ATOM MEPEXO0J€ KOHTYPOB
ITOBEPXHOCTEMN;

- TPAeKTOPHS JBWKEHUS LIEHTpAa MHCTPYMEHTAa (3KBUAMCTAHTA) C YKA3aHUEM BCEX
IIPOHYMEPOBAHHBIX OMOPHBIX TOYEK, BKIIOYAsl HAYAJIBHYI0 U KOHEUYHYIO TOYKH;
JUISE TOKapHOM Olepalry TPAeKTOpUs YKa3bIBaeTCA B OJHOM IuiockocTH - XOZ,
U1 (ppe3EpHOIl U CBEPIIMIIBHON OINEpallMy TPACKTOPUS YKa3bIBae€TCs KaK MUHU-
MyM B JIByX IUIOCKOCTsX: B ropuszoHTanpHOM XOY u BeptukansHoit ZOX; npu
KOMITBIOTEPHOM MOJIEJIMPOBAHUM TPACKTOPHUIO MPEACTABISAIOT B TPEXMEPHOM
U30METPUYECKOM BU/IE;

- TEOMETPHUA PEXYLIEH YacTu (KOH(PUTypalusi) HHCTPYMEHTa C BbIJEICHHON 3apa-
HEe TOYKOM, KOTOpask PUHUMAETCS 3a LIEHTP NHCTPYMEHTA U JBUKEHUE KOTOPOU
3aJaeTcs B yIpaBsironiei porpamme;

- paauyc MHCTPYMEHTA, pa3Mepbl BbLIETOB MHCTPYMEHTA IO COOTBETCTBYIOIIMM
OCSIM M1 HOMEp UHCTPYMEHTA B MarazuHe;

- TOJIs1 IITaMIIa 3aNO0JHAOTCS HAUMEHOBAHUSIMU
“ KypcoBast pabora”

“ I1nan nepexonos omn.040 Ha cranke ¢ UIIY”

“ Marepuan geranu

CocraB n pa3aeiibl paC‘leTHO-HOHCHHTeJIbHOﬁ 3alIMCKHU

1. AHaaM3 COCTOSIHMA M METOJ0B Pa3padO0TKHM YNPABJIAKIIMX NMPOrpaMM K
crankam ¢ YITY B 06J1acTH TEXHOJIOTHYeCKOM MOATOTOBKY NMPOM3BOACTBA.
2. Oco0ennocTu o0padoTku nerasei Ha crankax ¢ UITY. Ilpeumymecrsa u

NPOrpecCUBHOCTH CTaHKOB ¢ UITY.

3. Texunueckue JaHHBIE cTaHKOB ¢ UITY

- rabapuTHbBIE Pa3MEPBHI,



- pa3Mepsbl paboyeil 30Hbl,
- IMara3oHbl padoyeil nmogayu,
- CKOPOCTH OBICTPOTOo X0/a ( XOJI0CTOTO X0/1a ),
- TUI TIPUBOJA,
- I1ana3oHbl 00OPOTOB IIMUH/EIIS,
- MOITHOCTb JIBUTATEIA U T.J.
4. Texunueckue 1aHHbIe ycTpoiicTa UITY
- Ha3BaHue ( Mapka ) YUITY,
- yposens wiu tun YUITY ( NC, HNC, SNC, CNC, DNC u apyrue Tursl ),
- Ha3Ha4YeHHe U 00acTh npumenenus YUIIY,
- BUJ| ynipaBieHus ( MO3UIIMOHHbBIN, KOHTYPHBIN, TO3UIIMOHHO-KOHTYPHBIH ),
- TUTl UHTEPIOJIATOPA ( TMHEHHO-KPYTOBOM, MapaboIM4YeCKui, TOJTUHOMHUATBHBIN,
ABOJILBEHTHBIN, 00BEMHBIN JTUHEUHBIA, 00bEMHBIN BUHTOBOW U IPYTUE BUBI ),
- 00111ee YUCIIO0 YIPaBIIEMbIX KOOPAUHAT, XapaKTep ABMKECHUM: TOCTYMaTeIbHbIC
WJIU BpalllaTelIbHbIE,

- YKCJIO OJTHOBPEMEHHO YNPABIISEMBIX KOOPAUHAT,

- cuctema koopauHat cranka ¢ UITY ( mekaproBas, chepudeckas, moyspHas ),

- HampaBJieHue ocel cucTembl koopauHat ctanka ¢ YITY, nonoxenue ocu Z Ha
CTaHKe,

- [IEHa UMITyJIbca ( TMCKpEeTa ) MO OCsM,

- 3aMKHYTOTO WM pazoMkHyToro tuna YUIIY, nanuuue natunkoB oOpaTHOM
CBsI3H,

- (opmar kajsipa yrnpasisitoiie mporpaMmmsl, (popMaThl U MpaBujia 3aMMCcy CJIOB B
Kazape,

- COCTaB riaBHOro kaapa YII,

- Mpu3HaKku ( CUMBOJIBI ) Havaja mporpaMMbl, KOHIIa IPOrpaMMBbl, KOHIIA Kajpa,

- BO3MOKHOCTb KOPPEKIIUU UHCTPyMeHTa ( JIMHEHHas1, paguycHas ),

- HAJTMYME TIOCTOSTHHBIX ( CTAHIAPTHBIX ) IIUKJIOB JJisi 00paOOTKH OTBEPCTHUH,

- BO3MOYKHOCTb CO3/IaHMs ¥ BBI30Ba MOJANporpamm ( JormyckaemMasi CTereHb

BJIOKEHHOCTH MOANPOrpamM ),



- CPEJICTBA OTJIAJIKU M PEIAKTUPOBAHUS TIPOTPaAMM,

- HaJIM4ue “ miaBarouero “ Hymias,

- CIOCOOBI TPOTrPAMMHUPOBAHWS, 3aAaHusI KoopauHaT B YII : abcomoTHEIM MeTO-
JIOM WJIM OTHOCHUTEJIBHBIM METOAO0M ( 10 IPUPAIICHUSM ),

- HAJIMYKE CPEJICTB OTOOPaKEHUs COCTOSIHUS OTpadaThIBAEMOU YIIpaBIISIIOILIEH
MPOTPaAMMBI,

- TUI TIPUBOJIA,

- 3JIeMeHTHas 0a3a u npyrue xapakrepuctuku YUITY.

5. CocTaB noaAroroBute/bHOi pynkunu G

Heobxoaumo npuBecTu HaOOp 3HAUYCHUI MOATOTOBUTENbHOU DyHKINHN G,
VCIIOJIb3YEMBIN IPU MPOEKTUPOBAHUH YIIPABJISIOIEH MPOrPaAMMBI I TaHHOU
olepaluy TEXHOJIOTNYECKOro mpoiecca. Jlomyckaercs npu 60JIbIIOM KOJIUYECTBE
peanu3oBaHHbIX B 1anHOM YUITY dynkuuit G cienats BHIOOPKY TEX 3HAUCHHUI,
KOTOPBIE HCTIOJIB3YIOTCS B YIPABJIAIOIIEH POrpamMmMe.

VYka3zatp pazouenue GyHKIMA Ha TPYIIbI, MPUHAICKHOCTh KKI0W PYHKITUN
K ONPENENICHHOM IPYIINe U UX Pa3Inyus 10 00JacTH AeUCTBHS ( TOJIBKO B TOM Kaji-
pe, e pyHKuus 3anucana, Wik €€ IeUCTBUE PaCcIIpOCTPAHSIETCS U Ha MOCIIETyIO0-
e kagapel YII).

PacmudpoBats conepkanue, Ha3HaYEHHE BCEX MOATOTOBUTENbHBIX (YHKINN

G, npuBeeHHBIX B HAbOpeE.

6. CoctraB BciomorareibHoil pynkunu M
HeobOxoaumo npuBecTr HAOOp 3HAYCHUN U COICPKAHUE BCEX BCIIOMOTATEIBHBIX

byskun M, ucnonp3yemMbIx B MPOEKTUPYEMON yIPaBISIOLIEH porpamMmme.



VYka3aTb BO3MOXHOE pa30MeHNe Ha TPYIIIbI U IPUHAIEKHOCTh KaXK 101
(YHKIUM K OIpEEICHHON TPYTIIE.

VYka3arh XxapakTep ¥ CBOMCTBA JACUCTBUS BCIIOMOTaTeNIbHON QyHKIMHu M:
- B Ha4aJie Kajpa,
- B KOHILIE KaJpa,

- Ha IPOTSDKCHUH OTPAOOTKH BCETO Kajpa.

7. XapaxkTepuCTMKa CHCTEMbI M  CPeACTB  AaBTOMATH3HMPOBAHHOIO
NPOEKTUPOBAHMS YIPABJISOIIMX IPOrpamMm K crankam ¢ YIIY

B nosicHuTenbHOM 3amucke HEOOXOJIUMO JaTh 0030p M COCTOSIHHE BOMpOCa IO
CHUCTEMaM U CPEJICTBaM aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS YIPABISIOIMINX
IporpaMmm K CTaHKaM c qIry.

B HacTosiee Bpemss Ha mpeanpusTux (yHKIHOHUPYIOT aBTOHOMHbIE CAII,
Hanpumep “ APT PC “, “ YOA PC “, “ I'EPTA *, ¢ noMomip0 KOTOPBIX , KaK
MPaBUIIO, MPOSKTUPYIOT 00PabOTKY B 2 U 2.5 KOOPAUHATHI, peXe B 3 KOOPAUHATHI.

HauOomnbiiee pacnpocTpaHeHue MoyyaeT UCIO0JIb30BaHUE aBTOHOMHOTO MOJTYJISI
NC (YITY ) B uactu CAM, umerorierocst uin moJkJIH04aeMoro B UHTErPUPOBaH-
HbIX ckBO3HBIX CAIIP Tuna CAD/CAM. Takue BcTtpoennsie moayiaun NC ( UITY )
umeror CAD/CAM cucrembr: UNIGRAPHICS, ADEM u psin apyrux.

K cucreme KOMITAC GRAPHICS noakmrogaercs momynas NC ( YUITY ) mox
HazBannem ' EMMA 3D.

B pasnene 8 maHHBIX METOAMYECKUX yKa3aHUM MpUBENCHA O0IIasi METOJOJIOTHS

CKBO3HOTO TNPOCKTHUPOBAHUS YIPABISIOIIMX MPOrpaMM B CUCTEME THIIA

CAD/CAM ADEM.

8. MeT010,10rus1 CKBO3HOT'0 MPOEKTHPOBAHMUS YIPABJISIIOIINX MPOTrPaMM
K ctankaMm ¢ YITY B cucreme CAD/CAM ADEM

8.1 PaGora B moagysne ADEM 2D. IToctpoenune 2D — moxenn
AeTAJH



Pa6ora B Mmoayne ADEM 2D naumHaeTcs ¢ ero 3arpy3kd U HacTPOMKH
NaHeau  MHCTPYMEHTOB. Bo3moxkHa 3arpy3ka KoHQUIypaluud — IaHenen
WHCTPYMEHTOB 10 YMOJYaHHUIO, 1aJIe€ U3MEHEHHUS U HACTPOWKH MPOU3BOIATCS IO
YKEJIAHUIO U 3apOCaM IMOJIb30BATEIS.

[Toctpoenne 2D — mopenu Benercss Ha 3KpaHe B aOCONIOTHOM cUCTEME
koopauHaT XOVY, HayaJl0 KOTOPOI PacroyIOKEHO B JIEBOM HUXKHEM YTJIy 3KpaHa,
OoCh X pacmoJioKEHa BIOJIb AKPaHA, TOPU3OHTAIBHO, @ OCh Y pAaCMHOJIOKEHA
MEPICHAUKYJISIPHO OCH X, IO BEPTUKAIBHOM OCH 3KpaHa. Hawano cucremsl
KOOpAMHAT MOXET OBITh CMEIIEHO B BHJAE «IPBITAIOLIEH»  CUCTEMBL.
[lepeknroueHne oCylIecTBIIETCS KilaBHIIaMU. MIMerTcs KoMaHAbl HAaCTPOMKH
miara Kypcopa M Imara CeTkd HKpaHa. [lo yMom4aHuioo O3TH mapameTpsl
YCTaHaBJIMBAIOTCS aBTOMATHYECKH NIPU 3arpy3ke MoOAyJs. B HibkHEH wyactu
JAAJIOTOBOTO OKHA HMMEETCSl CTAaTyCHash CTPOKa, B KOTOPOM BBICBEUMBAOTCA
KOOpPJIMHATHI ABWKEHHUS Kypcopa IO HSKpaHy, IIar U yroj HakJIOHA JBWXKCHHS
Kypcopa OTHOCUTENBHO ocu X. 3a CTaTyCHOM CTPOKOW pAacloJIOKEHAa CTpOKa
Jyanora v TeKyiend nH(popManuu o BHIMOJTHEHUH BEIOPAHHOW KOMAaHIbI.

dopMupoBaHue uepTexka JeTanu, KOHTypoB 2D-momenm  moker
BBINIOJIHATHCSI B PA3JIMYHBIX CHOAX. MIMeeTcss HeCKOIbKO pabodux CIIOEB, KOTOPbIE
3a/1al0TCSl CBOMMH HMMEHAMH W MEXIYy KOTOPBIMU BO3MOKHO MEPEKIIOYEHUE.
Nmeercst OaMH BCHOMOTATENbHBIM CJIOM, B KOTOPOM BO3MOYKHBI pPa3JIMYHbIC
BCIIOMOT'aTENIbHbIE  TMOCTPOCHHMS, HAMpUMEpP CEeTKa  pa3MEpPHbIX  JIMHUH,
UCIIOJIb3yeMasi B JAJbHEWINEM Ui BBINOJHEHHS TOYHBIX IMOCTPOCHHI uepTeka
JETaNH.

B ADEM 2D B0O3MOXHBI JiBa BapuaHTa MOCTPOEHUS YepTexa: MEPBBIN
BApUAHT — 3CKU3HOE IOCTPOEHHWE W BTOPOM BApHAHT — TOYHOE IOCTPOEHHE C
BBIJICP’)KMBAHMEM BCEX pPa3MEpoOB, a B JaJbHEWIIEM C aBTOMATHYECKOM HX
npoctaHoBkoi. Jlyist paspadotku YII k ctankam ¢ UITY nHeoOxoaumo umets 2D —
MOJIE/Ib JI€Tali, BBIMOJHEHHYIO MO pa3MepaMm yepTexa JeTalu WIU MO pa3Mepam

OIICPAIMOHHOI'0 3CKMU3a, TO €CTh C UCITOJIB30BAHUCM METOAd TOYHBIX HOCTpOGHI/II\/'I.



Jlnsi mocTpoeHus yepTeka JIeTajdd HUCIOJIb3YIOTCS KOMAaHIbl PUCOBaHUS
JUHUN U KOHTYpoB. KomaHabl pucOBaHHS JIMHHM BKJIIOYAeT B ceOs: OTPE30K
NpsIMOii; JIOMaHasl JIMHUS; TUIaBHAs JUHUS (110 TOYKaM CTPOMTCS CIUIAiH); ayra C
3aJlaHHBIM IIEHTPOM; Jyra 10 TPEeM TOYKaM; Jyra ¢ OCEBbIMHU JMHUAMH. KoMaH b1
pPUCOBaHUSA KOHTYPOB BKJIIOYAIOT B ceOs: JIOMaHbId KOHTYp; IUIABHBIM KOHTYD;
NPSMOYTOJIBHUK, MPAMOYTOJbHUK C  TOPU3OHTAJbHOM  OCEBOW  JIMHUEMH;
NPSIMOYTOJIBHUK C BEPTUKAIBHOM OCEBOM JIMHUEH; OKPYKHOCTb, 3a/IaHHAS

LHEHTPOM M TOYKOH; OKPYKHOCTb C OCEBBIMH JIMHUSIMH; OKPY’KHOCTh
33JIaHHOTO JMAMETPa; OKPYKHOCTh 3aJaHHOIO JMaMETpa C OCEBBIMH JIMHUSAMY,
MHOTOYTOJIbHUK.

B monyne ADEM 2D mnpenycMOTpeHO HECKOJIBKO THUIIOB JHUHUN U
HITPUXOBOK, a TaKKe TEKCTyp, MOKpBIBAIOIMIMX 00jacTe. Bce Tumbel nuHui
cootBeTcTBYIOT cTanaapram ECKJI. 9To ocHoBHas (Tosictas) munus. [Ipu Hauane
paboOThl HaJ YEpPTEKOM OHA  BBIOMpAaeTCd 1O  yYMOJYAHUIO;  TOHKAasi,
BCIIOMOTaTeNIbHAs JIMHUS; IITPUXOBAas JIMHUA, IYHKTUPHAs JIMHUASA;, IITPUX —
NYHKTUPHAs JIMHUS; IITPUX — MyHKTUPHAS JIMHUSA C ABYMS TOUYKaMU; HEBUIUMAs
JIUHUSL.

Tun nuHUA BBIOMpaeTcs 1O Hayana BBIIOJHEHHWS KOMaHJ pPHUCOBAHUS.
[IpenycMoTpeHa BO3MOXHOCTb HM3MEHEHHs THINA JIMHUA B YK€ HauepUEHHBIX
IrE€OMETPUYECKUX IIIEMEHTAX.

PenaktrpoBaHue 371€MEHTOB YepTeka MPOU3BOJIUTCA MOCIE X BBIJEICHUS B
Ipylnny C NOCIEAYIOIMM MapKUPOBAaHUEM, TO €CTh U3MEHEHUEM LBETHOCTU. Han
BBIJICJICHHBIMU 3JIEMEHTaMH BO3MOXXHO HCIIOJIB30BaTh JIEUCTBUE CIEAYIOIIMX
KOMaH/I: «CTUPATHY, «MACIITA0», KIIEPEHOCY, KIIOBOPOT», «KOMUS», «CUMMETPUS»,
«KOPPEKTHUPOBKA.

Bo3MOXXHO Takke HW3MEHEHUE YacTH MOCTPOCHHOIO JJEMEHTa IMyTeM
UCIIOJIb30BAaHUSI BapUAHTOB KOMAaHIbl «TPUMMHUpPOBaHHE»: OOpe3Ka, BbIPE3aHUE,
oOpe3ka yria. i peqakTUpOBaHUS TaKXKe MCIIONb3YeTCs KOMaHAa «yITaJICHUS
WIH «JI00aBJICHUS» y3Jia B IOCTPOEHHBIA KOHTYpP. Bo3MoxkHO nocTpoeHue Ghacku C

3aJJaHHBIMM pa3MeEPaMHU U CKPYIJIEHUE YIjia ONPEACICHHBIM PAJNyCOM.



[Ipu noctpoenun 2D— Mopenu neranedl  UCMOIb3yeTCs OOJIBIIMHCTBO M3
YKAa3aHHBIX BBIIIE KOMAaHJ, TaK KaK YEPTEkKHU BBIMOJHAKOTCS B PEKUME TOYHBIX
noctpoeHuil. [Tociie BBIOJIHEHUST YEPTEKa UCTIOIB3YIOTCS KOMaH Ibl IPOCTAaHOBKHU
U PENAKTUPOBAHUS JIMHEWHBIX M YIJIOBBIX PA3MEpPOB; a TAKKE€ KOMAHIbBl ISt
yKa3aHUs TOMYCKOB (DOPMBI M B3aMMHOTO PACIIOJIOKEHHUS TTOBEPXHOCTEH; 3HAKOB

0a3, OIIOPHBIX JIEMEHTOB U IIEPOXOBATOCTEM.

8.2 PaGora B moaysie ADEM 3D. IlocTpoenue 3D-monenn aeraau

B moayne ADEM 3D umeetcst 60bII0N apceHall CPEJICTB TBEPAOTEILHOTO
MozenupoBanusi. JroOble mockue u npoctpaHcTBeHHbIE 00bekThl ADEM moryt
OBITh HMCIOJIB30BaHBI JIJIsl TOCTPOeHUsI 00beMHBIX Tell. M1 HaoOopoT, nrodbie Tena
MOTYT OBITh 3aJCHCTBOBAHBI JUIsl CO3[IaHUSA IUIOCKMX U TMPOCTPAHCTBEHHBIX
00bekTOB. Takum oOpa3om, odecrieucHo eaunoe 2D/3D npocTpaHCcTBO.

NmMeroTcst Bce U3BECTHBIE METOJIbl MOCTPOEHUS OOBEMHBIX TEJ: CMEIICHHUE,
JBH>KCHUE, BpAIICHUE, II0 CEUEHUSIM, CIIUSIHUE U JIPYTHE.

K MomudumupyrommM oneparusM OTHOCSTCA: OKPYIVICHHE MOCTOSHHBIM
paanycom, co3aanue Gpacok, OyIeBbl ONeparii 1 MHOXKECTBO X KOMOMHAIIHIA.

Bce mocTpoeHust oTpaxkaroTcsi B JiepeBe, B KOTOPOE MOXKHO BHOCHUTH
M3MEHEHUS C MOCIEAYIOIIEH pereHepaue MOJEu.

[Ipn pemakTUpOBaHUM WU TOCTPOCHUSI KAKOTO-THOO Tpoduisi mumeeTcs
JIOCTYII KO BCEM OOBEKTaM IMPOCTPAHCTBA M K HX MPOCKIHUSIM Ha pabouylo
MJIOCKOCTD JJIS1 TPUBSI30K U CCHIJIOK.

TpanuioHHbIE BHUIIBI TMOCTPOEHUS — CMEIICHWE W JBIDKCHHUE TPOoduis —
UMEIOT B CHUCTEME JIOTIOJTHUTEIbHBIE BO3MOXKHOCTH, TaKU€ KaK y4eT HOPMaJId K
MOBEPXHOCTH WJIM yTjia K HOpMaJu.

Mogenun w3 Jpyrux CHUCTEeM, UMeErouMe Je(eKTbl, MOTryT ObITh
aBTOMATHYECKHU WJIU TTOJTyaBTOMaTUYECKH HUCTIpaBiieHbl cpenctBamu ADEM.

B ADEM 3D BxmodyeHa (yHKIIMOHAJILHOCTh, CBOMCTBEHHAs CHCTEMam
MOBEPXHOCTHOTO MojieaupoBanus. ObecniedeH OpraHuYHbIA Mepexo OT TBEPABIX

TeJ K MOBEPXHOCTSIM M 00paTHO.



JIro6as INOBCPXHOCTb WM TIpPYyIIIa HOBerHOCTCﬁ B CHUCTCEMEC ABIIACTCA
PaBHOIIPABHBIM 00BbEMHBIM TCIOM, C KOTOPBIM MOXHO IIPOU3BOIUTH HC TOJIBKO
JIOKAJIbHBIC: 06pe31<a, MNpOMICHUC, IICPCTAKKA KW T.II., HO M BCC OCTAJIbHBIC

MpOLETypbl: OYJIEBBI CKPYTJIICHUS U IPYyTHE.

8.3 [IpoexkTHpoBaHUe YNPABJIAIOIIMX NPOTPAMM JAJIsI

(dpe3epHoii 00padoTKH

ILiiockoe ¢ppe3epoBanue 2x-2.5x

BBon maHHBIX IS TUIOCKOM OOpaOOTKM MOMKET TPOU3BOIUTHCS Kak
IJIOCKUMU KOHTYpaMH, TaKk U ¢ 00bEMHON MOJIENH.

Mopaynp 1iockoro (QpesepoBaHMs pealu3yeT MHOXKECTBO Ppa3IMYHbIX
cTpareruii 00pabOTKU: 3Ur3ar/meTis, npsaMasi 1 oOpaTHasi 3KBUIUCTAHTBI, CIIUPab,
KOHTYpHBIH 3ur3ar u japyrue. KOHCTPYKTHBHBIM JJIEMEHT MOXET COJEpkKaTh
MPOM3BOJIBHOE YHMCIO BHYTPEHHHX OCTPOBOB PA3IMYHON BBICOTHI M CKBO3HBIX
orBepcThii Ha gHe. CucTema pacmo3HaeT MOAOOHBIE Cciaydal Hu (QOpMHUPYET
00paboTKy TaKUM 00pa3oM YTOOBI aBTOMATHYECKH JI0Pa00TaTh OCTPOBA, JICKAIIUE
HIDKE IPYTUX WK HE (POPMUPOBATH TIEPEMEIIICHUS B BO3AYXE.

HNmeercs yHUKabHAsT BO3MOXHOCTh OOpaOOTKH DJIEMEHTOB, HMEIOIIUX
MpPOU3BOJIbHBIA TIpoduiib cTeHKH. [Ipoduns MOXeT OBITh OINpEeAeNIeH YIIIoM
HAKJIOHA, 33JaH OTJCIBbHBIM KOHTYPOM WM (OPMHUPOBATHCS aBTOMATHUECKU IO
JIBYM KOoHTypam. Hampumep, M0oXHO 00paOOTaTh KOJOJEI WJIM OKHO, Y KOTOPBIX
BEPXHUU KOHTYp SIBISIETCS KBaJpaTOM, a HIDKHEE — OKPYKHOCThIO. B mporecce
00pabOTKM MOXHO KOHTPOJUPOBATH KAue€CTBO IOBEPXHOCTU, OMPEICIUB
MaKCHUMAaJIbHYIO BBICOTY OCTaBJISIEMOT0O Tpederika.

Peann3oBaH KOHTPOJb KOJUIM3MNA MEXKAY WHCTPYMEHTOM U JETallblo, B
MEePBYI0 OYepeb NPH BBIMOJHEHUU OMEpPAllUd BPE3aHUS W TMOAXO0JaX/0TX0JaX K
KOHTYPY. ABTOMAaTHYECKOE BBIJICIICHNE U T0pa00TKa 30H HEAOCTYITHOCTH.

O0bemHoOe ppe3epoBanue 3x-5x

['eHepauus ympaBisiOIIMX NOporpaMMm Ha oObeMHOE (pe3epoBaHue

IPOU3BOJUTCSI HA OCHOBE O0BEMHON MOJIEIH.
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Cucrema noanepKUBacT pa3audHble CTPATETMU YEPHOBOM, ITOJIyYMCTOBON U
YUCTOBOM OOpaOOTKU: 3HUr3ar ¢ IPOU3BOJBHBIM YIJIOM, KOHTYPHBIA 3UI3ar,
cupaib, 00padoTka mo UV — nuHusSM u Ipyrue.

MokHo 3aaBaTh HEOOXOIUMOE KauecTBO 00pabOTKU MmapaMeTpaMu BbICOTA
rpebemka WwiM TIyOMHA pe3aHus; MPU COBMECTHOM HCIOJB30BAaHUU ATHX
mapaMeTpoB CcHUCTeMa BbIOMpaeT [UIsl CIEAYIOIIEro mpoxoja Hauboiee
palMOHAIbHBIM.

MOXHO MEHATh TOYHOCTH AaNIPOKCUMALlMM M 3aMEHATH JINHEUHBIC
NIEPEMEILICHNS TyraMd. BBINOIHAETCS aBTOMAaTHYECKOE «3aTATMBAHNUE» Pa3phIBOB
MEXJy TOBEPXHOCTAMM B Tporecce oOpaboTku. [[nsi orpaHuueHuss 30HbI
00pabOTKH, HampUMep ISl BBIACICHHS AJIEMEHTOB JAETalM, ONM3KUX BEPTHKAIH
WIM TOPU30HTAIM, MOXHO HCIIOJNb30BaTh CIELMATIbHBIA BHUA OOpabOTKH «B
nuanaszoHe yriaoBy. [loaxoasl 1 0TX0Abl K MOBEPXHOCTH MOTYT OBITh BBIITOJHEHBI
o pa3HbIM cxemaM. B 5-Tu koopauHaTHOW 00paOOTKM pPa3BOPOT MHCTPYMEHTA
MOXHO TPOM3BOIMTH B HadajJe yyacTka mnoaxona. [lomMuMo TpaauMOHHO
MHOrooceBoro @pesepoBanusi B AJIEM peanuzoBaHo 5-TM KOOpAWHATHAs

00paboTKa MaJIKOBaHHBIX CTEHOK OOKOBOM 4acThIO (Ppe3bl.

8.4 OcHOBHBbIE PUHIHUIBI ¥ 3JIEMEHTbI 00bEeKTHOT0 MPOEKTUPOBAHMS
B moayJsie ADEM NC (ADEM CAM)

JroOyro aetanb, mojaJiexkallyo oOpabOoTKe, MOKHO MPECTaBUTh HAOOpOM
KOHCTPYKTUBHBIX 37eMeHTOB (KD). Hampumep, nns dpesepHoit 06paboTku 3TO
MJI0CKOCTh, KOJIOJIEI] C OCTPOBAaMU, CTEHKA U T.J.

O6pabotka B ADEM NC BeImosiHsieTcss mo3jieMeHTHO. TeXHOJIOrnYeCKuid
oowekt (TO) - sro emununa wHbopmamuu 06 obOpabotrke B moayie NC, on
COJIEPKUT JTaHHbIe 00 00paboTke ogHOoro KO, DTN HaHHbIE MOTYT OBITH pa3/ielieHbI

Ha JIBE€ YaCTH:

Nudopmanus 0 KOHCTPYKUMHA:
1. Tun konctpyktuBHOro 31eMenta (KOJIOAEL, YCTYII uT. 1.)

2. mapameTpbl KOHCTPYKTHUBHOIO 3jeMeHTa (TiyOMHa, MPUITYCK HAa JHE U
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ap.)

3. TeoMeTpusi KOHCTPYKTUBHOTO 3JIeMEHTa (KOHTYPHI)

Nudopmanus 0 TEXHOJIOTUM:
1. Tun texnonoruueckoro nepexoaa (PPE3EPOBATD, TOYUTD u T1.1.)
2. TapaMeTphl TEXHOJOTHYECKUX MepexojoB (Mojaya, 4acToTa BpalleHUs

IITTAHJCTS U Jp.)

['eoMeTpusi KOHCTPYKTUBHBIX 3JIEMEHTOB - 3TO F€OMETpUUYECKasi MOJIENb, Ha
0aze kotopoil pazpabarbiBaetcs YII. Ona co3maeTcs B MOJyJie JBYXMEPHOTO
moaenupoBanuss ADEM 2D u ADEM 3D.

TexHomornyecknii 00BEKT, cojepxkanid HHpopMaIm o0 00padoTke
onHoro KD, HazpiBaeTCsl Takke mapa Mepexo]/KOHCTPYKTHBHBIM 3JIEMEHT (Iapa
TII/KD).

Cucrema coxpaHsieT CBS3b MEXKAY TEXHOJOTMYECKUMU OOBEKTaMU M
TCOMETPUUYCCKUMH DJIEMEHTaMH, Ha 0a3e KOTOPHIX OHHU co37aHbl. Ecmm
oOpabartbiBaemblii KOHTYp MoaudunupoBadn B ADEM 2D, to He HYXHO 3aHOBO
MIPOCKTUPOBATh 0OPAa0OTKY, JOCTATOYHO MEPECUUTATh TPACKTOPHIO MHCTPYMEHTA
CO CTapbIMH TIapaMeTpaMH KOHCTPYKTHUBHBIX JJIEMEHTOB W TEXHOJIOTHYCCKUX
Mepexo0B. DTO CIPABETUBO U JJIs TApAMETPUUECKUX T€OMETPUUYECKUX MOJIEIICH.

TexHoMOorn4YecKne 0OBEKTHI MOTYT OBITh TAPAMETPUUYECKH CBSA3AHBI MEKIY
co0oit. Hanprmep, HeCKOJIBKO TEXHOJIOTUUECKUX 00BEKTOB MOTYT OBITh CO3JIaHBbI C
OJIHUM KOHCTPYKTHBHBIM 3jieMeHTOM. Torna, eciu meHsietcss KO B 0fHOM U3 HUX,
aBTOMATHYECKH OH MEHSICTCS BO BCEX OCTAJBHBIX IMapaMETPHUCCKU CBSI3aHHBIX
TEXHOJIOTUYECKNX 00BEKTaXx.

CyllecTBYIOT TakKe€ TEXHOJIOTHYECKHE OOBEKThI, HE CBSI3aHHBIE C
HEMOCPEJACTBEHHOM 00paboTkoit (cHatnem wmetamwia). Takue TO HazbIBarOTCS

TCXHOJIOTNYCCKMMH KOMaHJAaMH.

TexHomornyeckue KOMaHabI 3a4af0T:
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1. KOOpAMHATHI HAYaJIBbHOIO TMOJIOKEHUS MHCTPyYMEHTa W Oe30macHOu
MO3UIIUH.

2. TUIOCKOCTh XOJOCTBIX XOJOB IpPH TEPEMENICHMH HHCTPYMEHTa OT

onnoro K9 k npyromy.

Mapmpytr o00paboTKH - 3TO TOCIEAOBATEIILHOCTh TEXHOJOTHYECKHUX
o0bekToB. [lpm  ’kemaHMM  MONB30BATENb  MOMKET  H3MEHUTh  MOPSAIOK
TEXHOJIOTUYECKHX 00BEKTOB, YTO MPUBEJIET K U3MEHEHUIO MapIpyTa 00pabOTKH.

[Tocne Toro, kak co3gaH MapuIpyT OOpaOOTKH 3aIllyCKaeTcsi KOMaH/Aa
[Tpoueccop, kotopas Ha ocHOBe uH(popmauuu, cogepxameiica B TO,
pacCUMTHIBACT TIEPEMEICHUsS] WHCTPYMEHTa, HEOOXOAMMBIE i 00paboTKU
JeTanyd. OJTa TOCJIeN0BAaTeIbHOCTh TEPEeMENICHN WHCTPYMEHTa Ha3bIBaeTCA
TpPaeKTOPUEH TBUKEHUS UHCTPYMEHTA.

Pesynprarom paboter komauael [Ipomeccop sBmsercs CL DATA -
nocnenoBaredbHOCT, komaHn cranky. CL  DATA  comepXuT  KOMaHbI
nepeMeNIeHUs] UHCTPYMEHTa (COOCTBEHHO TPACKTOPUIO MHCTPYMEHTA), KOMAaHJIbI
HE CBSI3aHHBIC C nepeMenieHueM WHCTPYMCHTA (Hampumep,
BKJIFOYCHHUE/BBIKITIOUEHUE  IIMUHACIS WIM  OXJKICHUS) ¢ CIPABOYHYIO
uHdopmaruio (Ha3Banue YII, Mmoaens cranka u zip.).

Pesynprarom pabGotel Moaynss ADEM NC sBasercs ympaBisromias
nporpamma (YII) - mociaenoBaTeIbHOCT, KOMaH]I CTaHKY B (opMaTe €ro CTOMKH
qIry.

Komanna Apantep xonBeptupyer CL DATA B VYII coorBeTcTBUU C
noctrporieccopoM. [loctmnporieccop - 310 Habop (HaityIOB, COAEPKAIIUX MPABUIIA
npeodpazoBanust CL DATA B VII st KoHKpeTHOTO cTaHka. J[Jia Kaxioi Moaenu
cranka/croiiku UIlY B momynme ADEM GPP co3maercs cBoit COOCTBEHHBIN
MOCTHPOLECCOP.

Nrtak, pabora B MOAyJie COCTOMT U3 TPEeX OCHOBHBIX OHTarnoB (Ooisee
OJIpOOHO MOCIIEA0BATEIBHOCTD ACUCTBUN OMKCAHA B CIIEIYIOIIEM pa3felie):

e Co3JaHWE MapuIpyTa 00pabOTKH,

o momyyenue CL DATA Ha oCHOBE CO3IaHHOTO MapIIpyTa o0paboTKH,
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e mnpeobpazoBanusi CL DATA B VII.

B ADEM NC cymiecTByeT ABE CUCTEMbl KOOPAMHAT: CHCTEMa KOOPJIUHAT
0a3bl ganubix (CKBJI) u nonb3oBarenbekas cucrema koopaunat (I1ICK).

CKB/ xak u B moayne ADEM 2D pacnonaraercsi B JIEBOM HMKHEM YLy
mucta uyeptexka. [ICK moxeTr ObITH pa3MelleHa IOJb30BaTeleM TaM, TIE 3TO
tpeOyetcs. Koopaunatsl Becex nepemeniennit nucrpymenta B CL DATA u B VII
BbIpaxkeHbl oTHOcHUTeNbHO [ICK.

[Tpoekt - 310 OoAMH MapmipyT 00paboTku. CyIEeCTBYET BO3MOXHOCTh B
oHOM (paiiyie co3daTb HECKOJIBKO MNPOEKTOB (MapHIpyTOB OOpaOOTKH) W Ui
Ka)XJ0ro U3 HUX NOJy4yuTh cBOIO YII, Takum oOpa3oM moiayuyuTh Ha 0a3e OAHOMN
reoOMeTpUYECKOr Moaenu paszmmunble YII qs pasnmuusbsix craHkoB. Kpome Toro,
OJIMH TPOEKT MOXKET OBITh BBI3BaH M3 JAPYroro. Tak B CHUCTEME MOXET ObITbh

paspaborana YII ¢ moanporpamMmamu.

8.5 Jranbl padoThl NpPU pa3padoTKe yNpaBJfAoIel MPOrpaMMbl

[lepen Hauanom mpoekTupoBanus oOpadotku B Moayie ADEM 2D wmm
ADEM 3D pomkHa OBITH CO3/1aHa TeOMETpPHUYECKas MOJelb oOpadaThIBaeMOM
JIETaIH.

[Ipouiecc momyuenust ympapisomei mporpammel  (YII) cocrout wu3
CJIETYIONTUX OCHOBHBIX JTaIOB:

e (CozpmaHue Mocaea0BaTeIbHOCTH TEXHOJIOTHYECKUX O0BEKTOB;
e Pacuer TpaekTOpUM IBMIKEHUS WHCTPYMCHTA,

e MoaenupoBanue 00pabOTKH Ha PKPAHE;

e TIpocmoTp TpackTopun uHctpymenta (CL DATA);

e [lomyuenue VII;

e [Ipocmorp VII;

e 3ammcek YII Ha guck.

Co31aHue nocjea0BaTeJbHOCTH TEXHOJOTHYeCKHX 00hLEeKTOB
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Texnonoruyeckuit 00bekT (TO) co3gaercs B 1Ba 3Tana:
e OmnuchIBaeTCS KOHCTPYKTUBHBIN AJIEMEHT
e OmnuceIBaeTCs TEXHOJOTHUYECKUM MEPEXO/

TexHonmornyeckass KOMaHIa, KOTOpas TaKKe SIBISIETCS TEXHOJOTHYCCKUM
00OBEKTOM, CO3/aeTCd BBI30BOM OJIHOH M3 KOMaH, PaclOJOKCHHBIX BJIOJb
MIPaBOTO Kpasi dKpaHa.

Co3naHHbIE TEXHOJOTHYECKHE OOBEKTHI 00pa3yloT IOCIIeI0BATEeILHOCTD,
KOTOpas SIBJIICTCS MapHIpyToM 00paboTku. TeXHOIOrH4ecKne OOBEKTHI MOYKHO
MEHATh MECTaMH, KOMHPOBATh, YAAISITh, PEAAKTHPOBATH, TEM CaMbIM H3MCHSISA
MapuipyT 00pabOTKH.

Pacuer TpaekTOpHUHU ABHKEHHUSI HHCTPYMEHTA

[Tocne co3maHusi TEXHOJOTHUYECKUX OOBEKTOB MOXKHO PAaCCUUTATh ISl HUX
TPAGKTOPUIO JBIDKCHHUS MHCTpyMeHTa. JIJIsi 3TOro HMCHOJB3yeTcs KOMaH[a
IIpoueccop.

MopaeaunpoBanue 00padOTKH Ha IKPaHe

Co31aHHbBIN po1ecc 00paboTKH MOJKET OBITH HarJISTHO
MPOJIEMOHCTPUPOBAH HA AKPAaHE MOHUTOPA. DTO MIPOU3BOAUTCS C TIOMOIIBIO OTHOM
13 KOMaH]l MOJCTUPOBAHUSI.

Jlmst MonmenupoBaHMs JODKHA OBITh pacCUWTaHa TPACKTOPHS JIBUKCHHS

WHCTPYMEHTA.

IMpocmorp CL DATA

Ecnu MmopenupoBanusi 00paboTKM 0Ka3aJioCh HEIOCTATOUYHO U BCE €IIE €CTh
COMHEHHUSI OTHOCHUTEJIbHO TMPAaBUJIBHOCTH  CO3MaHHOM Bamu  TpaekTtopuu

MHCTpYMeHTa, Bl MoxkeTe nmpocmoTtpeTh ee B opmate CL DATA.

Jlist aTUX neneit cneayet ucnonb3oBath kKoMaH bl [llpoecmorp CL DATA u
Penaxtop CL DATA.

IHosyyeHnue ynpasisirouieil mporpaMmmsl

PaccuutanHass W TIpOBEpEHHAs TPACKTOPHS JBUXKEHHS HWHCTPYMEHTA
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npeodbpasyercss B YII mis koHkpeTHoM Mojaenu cranka ¢ UITY. Jlns storo
UCIIOJIB3YETCS KOMaH1a Aanrep.

[Ipu  dopmupoBannu YII  ucmome3yercs moctpoueccop. Bribop
KOHKPETHOTO MOCTIPOLIECCOPAa OCYHIECTBIIETCS aBTOMATUYECKH 10 HWMEHU
CTaHKa, KoTopoe 3aaaetcst komanaoii CTAH.

Co3manne W OTJIagKa MOCTIPOLECCOPOB IMPOU3BOAUTCA B MOAYJE
ADEM GPP.

[TpokonTponupoBaTh pabOTy MOCTIPOIECCOPA MOXKHO C  IOMOIIBIO
komanbel Ilpocmorp YII.

3anuce YII Ha guck

HonyquHa;I B PC3yJIbTaTC pa6OTI)I IMOCTIIpOOCCCOPAa  YIIPABJIAIOIIAA

InporpamMma J0J2KHa OBITH 3aITMcaHa Ha JAUCK C KOHKPCTHBIM UMCHCM.

CocTaB onepannoHHON TEXHOJIOTUH
B onepanuonHoii kapTe HEOOXO0AUMO yKa3aTh. HOMEP ONEPALMH, MAPKY
cranka ¢ YITY, nmocnenoBareabHOCTh 00paOOTKU MOBEPXHOCTEH, PEKUM
00paboTKH JIJIs1 KaXKI0U MOBEPXHOCTH.
B onepanmoHHOM 3CKH3€ MPEICTaBIETCS KOHTYp 00pabaTbiBaeMoM AeTaln
C yKazaHueMm 0a3, mapaMeTpaMy HIepOXOBAaTOCTHU, BbIIEPKUBAEMbIMU
ONEPALTMOHHBIMHU PA3MEPAMH.
B kapre HasagoK 10JKHBI OBITH PEJCTABIECHBI 3CKU3bl HHCTPYMEHTOB C
YKa3aHHEM UX F'€OMETPUHU, TOUKH LIEHTPA U PA3MEPOB BBUIETOB IO OCSM.
Yupasiswomas nporpamma K craiky ¢ UIIy
Pa3zpaborannas A 3aJaHHON Onepalii TEXHOJIOTHYECKOTo Mpolecca yrpas-
Jsroas nporpamma k ctanky ¢ UITY npencrasiseTcs B BUAE NOKAAPOBOU 3aIUCH
( packazpoBKH ), B KOTOPOM OTpa)kaeTcsi MOCAEA0BATEIBHOCTD BBIIIOJIHAEMBIX B
OIepaLy NEPEXOI0B U CMEHA UHCTPYMEHTA.
Heob6xoaumo pacumdpoBaTh NpeICTaBIECHHbBIN MacCUB JaHHBIX, 4 UMEHHO:
JUISL OTIPEIEIICHHBIX KAIPOB YIIPABIAIOLIEH IPOrPaMMBI 3aIIMCaTh COAEPKaHUE OT-

ACJBbHBIX CJIOB C YKA3aHHUEM HOMEpPA Kaapa, ,Z[GI\/’ICTBYIOH_II/IX B HEM IIOATOTOBUTCIIb-
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HBIX (YHKIIMH, pa3MEpHBIX MepeMelleHui, pabouel Wi yCKOPEHHOH To1auH,
TexHoJornueckux Gynkiuii. Homepa kaapoB 1715t moipoOHOT0 U3JI0KEHUS UX
COJIEpKaHMS YKa3bIBAIOTCS PENOAABATEIIEM.

JlonyckaeTcs TakKe MPECTABICHUE YIIPABIISIONIECH MPOTPAMMBbI B BUJIE
maccuBa nanHbix CL DATA ¢ pacmmdpoBKoil OTACTBHBIX 3JIEMEHTOB TPACKTOPUHU

ABUKXCHUA MHCTPYMCHTA.
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JI® KHUTY-KAU
Kadenpa MammaocrpoeHus 1 HHGOOPMAIMOHHBIX TEXHOIOTHUI
15.03.05 KOoHCTPYKTOPCKO-TEXHOJIOIMYECKOE 00eCcEeYEHNE MAILIMHOCTPONTEIBLHBIX IIPOU3BOICTB

3AJJAHUE
Ha KypCOBOii NpoeKT/padoTy

06yan0meroc;1 I'PYIIIBI

(®UO)

110 JUCHOUITJINHCE: ABTOMaTI/IBI/IDOBaHHoe IIPOCKTHUPOBAHHUEC TCXHOJOTIMYCCKHUX

IIpoucCCoOB U HDI/ICHOCO6HCHI/H>'I

1. Tema «IIpoexTupoBaHuE ONEPAIIMOHHON TEXHOJOTUU 00pabOTKU AeTalu
C pa3paboTKOI yNnpaBJsOIel MPOrpaMmsbl K cTaHky ¢ UITY»

2. Ilepedens moaiexkamux pa3padboTKe BOMPOCOB

a) AHaiu3 CIy)XeOHOro Ha3HAYEHHUS JCTAId U YCIOBUH e¢e pabOThl. AHAIM3 METO/I0B
pa3pabotku YII

0) TexHuyeckre TaHHbBIC CTaHKA

B) TexHuueckue naHubie ycrpoiicta ¢ UITY

r) XapaKTepUCTUKA CUCTEMBI U CPEACTB AaBTOMATH3UPOBAHHOTO TIPOSKTUPOBAHUS

n) [Toctpoenue 3D monenmn

e) [Ipoextuposanue TII

3. UcxoaHble TaHHBIE

1. Jeranp - --------------
2. OneparimoHHasi TEXHOJIOTHS HA ONEPALUIQ ----===========-=

3. Cranok ¢ UITY — ------mmmmmmmmmmeeee
JlaTa BbIIa4Yu 3aJIaHUS « » 20 T.

PykoBoauTenb KypcoBOTro mpoekTa/padboThl

(®UO, nommucs)

3aganue MIPUHSIT K HMCHOJIHECHHUIO oOyJarommics
TPYIIIbI

(rpynma, ®UO, moamucs)

18



