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BBEOEHUE

Ha coBpeMeHHOM 3Tame B NMPOMBIIUICHHOCTH M HAYYHO-HCCIEIOBATEIbCKON MPAKTHUKE
UCHOJB3YIOTCS ~ KOMIIBIOTEPHbIE  TEXHOJIOTUM  IPOCKTUPOBAHUS  M3ACIHHA, pa3pabOTKu
TEXHOJIOTHYECKUX TPOIECCOB W TOATOTOBKM JOKyMEHTanmuu. [Ipm STOM poilb W 3Ha4YeHHE
rpaduuecKkoro MpeacTaBIeHHs pe3yIbTaTOB BBIUMCIEHUI HENPEPHIBHO BO3PACTAET, BCICICTBUE
HanOoJjiee EMKOTO W HAIJISIIHOTO TIPEACTaBICHUS OONBIIMX OOBEMOB JaHHBIX, KOTOPOE
obecnieunBaer rpaduueckas ¢opma. Kommbrorepnas rpaduka (KI') maer B0O3MOXKHOCTh
NIPOBECTH BU3YAJIBHYIO OIEHKY PE3YyJIbTaTOB BBHIYHCICHUN, BHECTH HEOOXOIUMBIE KOPPEKTHBEI,
0TOOpaTh M3 MPECTABICHHOTO MaTepHaja JaHHBIE /IS TOCIEAYIONed MallMHHON 00paboTKH,
MO3BOJISIET CYIIECTBEHHO YBEIMYHUTH MPOIMYCKHYIO CIIOCOOHOCTh HMH()OPMAIIMOHHOTO KaHala,
4yepe3 KOTOPBIN OCYIIECTBIISICTCS IBYXCTOPOHHSIS CBSA3b MOJIB30BATEINS M KOMITBIOTEPA.

KI' oGecrieunBaeT HE TOJIBKO MOBBIIICHUE HATJIAHOCTH TOJYYEHHBIX PE3ylbTaTOB, HO M
BO3MOJKHOCTh PEUICHUS MPHUHIMIIMAIBGHO HOBBIX 33/1a4, Kak, HaIpUMep, I'€OMETPHYECKOe
MOJIETUPOBAHKE, AU3alH, IPUMEHEHNE MYIbTHILTHKAIIMH TPU MOJCITUPOBAHUH IIPOIIECCOB.

JIaGopaTopHBIE OMNBITHI, MpeAJaracMbleé B JaHHOM COOpPHUKE, BBINOJHSIOTCA Ha J3Tare
oOuieit 6a3zoBoil moaroroBku. OHU NpegHA3HAYEHbI JUISl 3aKpeIUIEHUs Ha IMPaKTUKE 3HaHUM,
JlaBaeMbIX B Kypce JIEKIUH W BHIPAOOTKU y CTYIEHTOB NMPAKTHYECKUX HABBHIKOB B MPUMEHEHHH
metonoB KI', Hanbosee mMpoKo MPUMEHSEMBIX B IIPAKTHKE, YTIyOJIECHHE HABBIKOB COCTABIICHHS
AJITOPUTMOB M MIPOTPaMMUPOBAHMS JUIA 3a/1a4 CPEJHEH CIOKHOCTH, a TAK)KE Pa3BUTHUE HABBIKOB
oopmienus pazpaboTaHHbIX mporpamm. Kaxnas u3 nabopaTopHbIXx paboT mpencTaBisieT coooi
HeOOJbIIOe, HO CaMOCTOSITENIFHOE M 3aKOHUYCHHOE WCCIIEOBAaHME, BKIIIOYAIOIIEe BBHIOOP
YHCJICHHOTO METO/a, COCTaBJICHHWE AIrOPUTMa PEIICHUS 3aJaud, COCTABJICHUE U OTIAJAKY
IPOTPaMMBbI, aHATHU3 PE3YJIBTATOB.

B cOopHuke copepikaTcsi OCHOBHBIC CBEJCHHS TEOPETHUECKOro XapakTepa, IUIaH
MpoBeAeHNs PaboT, PeKOMEHAAIH MO O(GOPMIICHHIO OTYETa, YTO B KOMIUIEKCE C YKa3aHHOM
JUTEpPATypol W KypcoM JIEKIUI TO3BOJISIET CTYAECHTAM CaMOCTOSITEIbHO BBINOJHATh
npejjaraemMbie paboThI.



OBLUWME METOANYECKUE YKA3SAHUA
MO BbIMNOJIHEHUIO PABOT

Kaxnas naboparopHast paOoTa J0JDKHA BBIMOJHATHCS IOCIHE H3YYEHHUS CTYACHTaMHU
COOTBETCTBYIOILINX Pa3/IeI0B TEOPETHUECKOTO Kypca JIEKLUH.

K pabGore nHa DBM gomyckaioTcsi TONBKO T€ CTYACHTBI, KOTOpbIE MOKa3ajlu 3HaHHE
TEOPETUYECKHUX BOIPOCOB U METOJIMKH JaHHOHN paboThl. PaboTa cunTaercs BBIOJIHEHHOM mocie
TOr0, Kak IpernojaBaTelb, IPOBEPUB pE3yJNbTAaTbl pacdyera, U OTBETbl CTYACHTOB Ha
KOHTPOJIbHBIE BOIIPOCHI, MTOANUCHIBAET MPEIOCTABICHHBIN CTYIEHTOM OTUYET MO yCTaHOBJIEHHOM
dopme.

JlaGopatopHbie pabOTHl BBINOIHAIOTCS C HCIOIB30BAHHEM BBIYHACIUTEIBHON TEXHHKH.
Ilepen 3aHsATHMEM mpenojaBaTeNb JIOJKEH COOOLIMTH CTYAEHTaM HHCTPYKLHIO MO TEXHUKE
Oe3omacHocTH NpHu padore Ha DBM.

JNa6opaTtopHas pa6ota Ne1

IIpumenenue appuHHBLIX nMpeodpa3oBaHuil K 00bEKTAM KOMIIbIOTEPHOM
rpaguku.

1. HEJb PABOTBI.
Lenbto nanHO# pabOTHI SIBISETCA:

— MpakTHKa B pa3paboTKe TpapuUecKux MporpamMM, HCIOIB3YIOMUX  OOBEKTHO-
OPHEHTHPOBAHHBIN IPUHIUI ITOCTPOCHUS;

— IOJIYYCHHUC HABLIKOB HCIIOJIb30BAHUA OMOIHNOTEK CTAaHAAPTHBIX IIPpOrpaMM U JIMYHBIX
OnOINOTEK;

— 3aKpeIuIeHHe JIEKIIHOHHOTO MaTepraa;

— yrayOsieHre HaBbIKOB OTJIAJIKU IIPOTPaMM U MIPAaKTHUECKOil paboTel Ha OBM.

2. OCHOBbI TEOPUMN.

I'paduueckne wm300paxenus  GOPMHUPYIOTCI C  HCIOJIB30BAHHEM  MPUMHUTHBOB.
[IpumuTHBaMK B MamuHHOW TpaduKe MPHUHATO CUYUTATh HAaWMEHBIIHE, HEJeTUMbIE C TOYKH
3peHHs TIPUKIAIHBIX MPOTpaMM, rpaduuecKue AIEMEHThI, KOTOPhIE UCIOJIB3YIOTCS B Ka4eCTBE
0a30BBIX JI MOCTPOEHUS OoJiee CIOKHBIX M300pakeHni. B anmapaTHBIX cpeacTBaX MalIMiHHOM
rpaduku reHepanus TpadUUecKUX MPUMHUTHBOB OCYIIECTBIISCTCS CHECIHAIBHBIMEA OJIOKAMU,
KOTOpPBIE MOMUKCENbHO (POPMUPYIOT H300pakeHrne rpaduyeckoro IEeMEeHTa.

I'padmyeckuMu TPUMHUTUBAMU CUYUTAOT TaKUE DJIEMEHTHI, JUIS TE€HEPAalUd KOTOPHIX B
anmnapaTHbIe WIHM IPOTPAMMHBIE CPEICTBA BBOJST KOMaH Ibl, KOTOPbIE UX UIEHTUDUIIPYIOT.

B 3aBucuMoctu OoT 00nacTH MPUMEHEHHUS ONPENEISI0T HA0Op NMPUMUTHUBOB, KOTOpPHIE
HauOosee 1eecoo0pa3sHo MPUMEHUTh I (opMupoBaHus rpaduyuecknx n3o0paxkeHui. Tak,
HaIpUMep, B MAIIMHOCTPOUTEIHHBIX YEPTEkKaxX HauOoliee paclpOCTPAHEHBI OTPE3KH MPSMBIX,
JIyTH OKPY>KHOCTEH U an(aBUTHO-ITU(POBBIE CUMBOJIBI.

B HEKOTOpPBIX MPUIOKEHHUSIX B Ka4eCcTBE IpaUuecKUX MPUMUTHUBOB MPUMEHSIOT IIETI0€
MHO>KECTBO CBSI3AHHBIX MEXAY CO00H rpaduuecKux 3JIEMEHTOB, KOTOPbHIE ONPEAEIAIOT 00BEKT
TUTSL UASHTH(PUKAIIH.

[IpuMHUTHBBI pa3AensIOTCS Ha reOMETpUUecKHe (TOUYKH, OTPE3KH MPSIMBIX, JJOMaHble, Tyrd
KPUBBIX, YaCTH MTOBEPXHOCTEMN ); TEKCTOBBIE M CUMBOJIbHBIE (MapPKEPHI).

Pasznuuaror  anmapartHelii, IPOrpaMMHBII M IPOrPAMMHO-ANNAPATHBIA  YPOBHHU
dbopMuUpOBaHUS TPUMHTHUBOB.

Du3NYEeCKUM MPUMHUTHBOM HA3bIBAIOT TpaUUECKHI SJIEMEHT, JIJIsl TeHEepaIluu KOTOPOTO B
rpadUuecKoM YCTPONCTBE €CTh COOTBETCTBYIOIIMA ammaparHblii 010K. B OONbIIMHCTBE cUCTEM
MaIlIMHHON TpadUKu anmapaTHO PEaIM3yIOT TaKWe MPUMUTHUBBI, KaK TOUYKA, OTPE30K MPSMOH,
JIOMaHasi JIMHUS, CTPOKa TEKCTa, Iyra U Ip.



JlornyeckMM TNPUMHUTUBOM HAa3bIBAIOT TIpa(UUecKHil 3JIEMEHT, KOTOPBIH SBISETCA
3JIEeMEHTapHBIM OOBEKTOM KOHKPETHOH mporpammbl. llpuMepamu JIOTMYECKUX NPUMHUTHUBOB
MOTYT  CIY)XHUTh  MpOCTEHIIME TIeoMeTpudyeckrue (QUrypsl:  TpPEyroJbHUK,  KBaJpar,
MHOI'OYTOJIbHUK, MapaJlieNenuIe]], KOHYyC, Iap, WINHAP, YaCTh POU3BOIBHON IIOBEPXHOCTH U
np.

[Ipn nporpamMMHoO-anmapaTHOW peaidu3alud MPUMHTHBOB Ha IMPOTPaMMHOM YPOBHE
BBINIOJIHAIOTCS  MOATOTOBUTENBHBIE  pacueThl, IOCIE 4YEro IEpeNacTcsl  yNpaBICHHE
COOTBETCTBYIOILIEMY aNIapaTHOMY Y31y, KOTOpPbIH 3aBepuIaeT TeHEepalui HeoOXOIuMOro
rpagpuyeckoro nsyieMeHta. Tak, Hampumep, MpU 3arloJHEHUH O00JacTH, OrpaHUYEHHOU
[OJIUTOHOM, IPOrPaMMHBIM IIYyTEM ONPEIEISIIOT TpaHMIbl KOHTYpa, a amnmnapaTHbIM —
3aI0JIHEHHSI TOUEK MEXKIY HUMHU.

[IpumuTHB 3agaercs:

— mapameTpamM, KOTOpPbIEe ONPEAEISIOT ero GopMy, pa3Mepbl U MECTOIOJIOKEHUE;
— BH3YyaJbHBIMH CBOMCTBAMH, KOTOPBIE OIPEAEISAIOT €ro BHIUMOCTb, LBET, SPKOCTb,

JTMHAMUYECKUE CBOWCTBA, TUIT U TOJIIUHY JIUHUM;

— CTaTycoM, KOTOpBIM oOIpenesiseT OTHOIIEHHE K pa3jIMYHbIM OIepalusM, TakKUM Kak

U3bsATHE, IPe0oOpa3oBaHKe, YKa3aHuUE;

— PEeXUMOM 3aHECEHHS B BHUJACONAMATH (PEKHUMBI 3aMELICHHs, HAIO0XKEHHUs, 00paTHOTO

YTEHUS U TIp.).

I'papuueckas cucrema BKIIOYAET CpeACTBa JUld OObeAMHEHHUS NpUMHUTHBOB. Hammune
CTPYKTYPUPOBAaHHBIX JaHHBIX pa3peliaeT IOJYy4YuTh U3 OTPaHUYCHHOro Habopa 0a30BBIX
3JIEMEHTOB JIOCTATOYHO OOJBINOE KOJUYECTBO BHJIOB W MPOCKIUN m300paxeHuid. [lpu stom
yIpOLIAeTCsl 3aMeHa, MOBOPOT U MEpEeMEIIeHHE KaK OTAEIbHBIX (PparMeHTOB, TaK U BCEro
n3o00pakeHust. CTpyKTypHBIE€ CBA3M MEXAY I'papMuecCKUMH JaHHBIMU 3HAUUTENIBHO O0JIEr4aroT
npolecc MOMCKAa W WACHTU(HUKAIMU HH(POpMAIMU, a TaKkke (HOPMUPOBAHHME TUHAMUYECKHUX
n3obpaxenuil. [locnennee oObsCHIETCS TeM, YTO IpU (HOpMHUPOBAHUHN H300paKEeHUMN, KOTOpbIE
BOCCO3/JIaI0T IBUKEHHE, HA dKPaHE MOSBIISIOTCS TOJIBKO HECKOJIBKO HOBBIX 3JIEMEHTOB, a IIOJIHOE
U3MEHEHUE IPOU3BOJUTCS Yepe3 HEKOTOPbI HHTEpBaJl BPEMEHH, KOTOPBIN OIpenensercs
CKOpPOCTBIO JIBXKEHMS M300paKeHHs M pa3Mepamu mojis BbiBoja. IlostoMy wumwuranuio
JBUKEHHSI OCYIIECTBIISAIOT IyTeM (OPMHUPOBAaHUS HOBBIX (PAarMEHTOB, NPU COXPaHEHUU
CTaTUYECKUX (pparMeHTOB Oe3 MmepeMeH.

['padrueckum 351eMEeHTOM Ha3bIBAETCs YIOPAI0UEHHOE MHOKECTBO IPUMUTHBOB OJTHOTO U
toro xe Ttuna. [IoHATHO, YTO TrpagHUuUecKUil 3JIEMEHT MOXKET COCTOATh BCEro M3 OIHOIO
IPUMHTHBA.

I'paduueckum OOBEKTOM HA3bIBA€TCS MHOYKECTBO IPUMHUTHUBOB, KOTOpPbIE HMMEIOT
OJIMHAKOBbIE BHU3YyaJlbHbIE€ CBONCTBA W CTaTyC, M WACHTU(UUUPYIOTCS OAHMM HMeHeM. [lpu
(dopmupoBaHuu Tpaduueckoro oO0BEKTa OTMNAgaeT HEOOXOAMMOCTh B HM3MEHEHUH PEXHMOB
paboThI rpaduuecKoro KOHTpoJuIepa (anmapaTHbIX OJOKOB), KOTOPbIE OTBEYAIOT 32 BU3YalIbHBIC
CBOMCTBA.

[TockonbKy M300pa)KeHHE MOXET COCTaBIATHCA U3 NPUMHUTHBOB PA3IMYHOTO THUIMA, TO
BBOJIAT TMOHSATHSI CETMEHTA, KOTOPBII omnpeaesseTcs Kak COBOKYITHOCTh I'pa)M4eCKUX 3JI€MEHTOB.
VYPOBHIO CErMeHTa B A3bIKaX IPOrpPaMMHUPOBAHUS OTBEUAET TaKasi KOHCTPYKIUS, KaK IPOLEaAypa.

BbimonHAg rpynnupoBaHHUs NPUMHTHBOB B IIOMMEHOBAaHHBIE CEIMEHTHI, MPOIPaMMHCT
MOJKET CEJIEKTUBHO M3MEHATh OT/AEIbHBIE YAaCTH IOJHOTO M300pakK€HUs IYTEM HU3BATHUS WIN
MOAM(UKAIIMN CETMEHTA.

I'papuueckue  37€MEHTHl  SBIAIOTCS  CHHTAKCHYECKUMH  OOBbEKTaMH  (ONHCaHHE
rpagu4ecKux JTaHHBIX), B TO BpeMs, KaK CETMEHThl — CEMAHTHYECKUMHU (CBSI3b rpaduyecKux
JaHHBIX ), HAIPUMEDP, 3/1aHNE, YEPUEHUE.

s paboThl ¢ 3neMeHTaMU rpa@uueckux H300pa)keHUil yqo0Hee MPUMEHSATH IMOIXO0JbI
00BbEeKTHO-OpUeHTHpoBaHHOro  mporpammupoBanuss (OOII). OOII npeacraBmser coboit
TEXHOJIOTHI0 MPOrPaMMHUPOBAHHUS, B OCHOBE KOTOPOHM JIEKUT TOT K€ IMOJXOJ, YTO IO3BOJISET
moasM  (GopMHUpOBaTh MoJieNd OOBEKTOB pealbHOro Mupa. Kaxkaomy peanbHOMY OOBEKTY



COTIOCTABIISIETCS OOBEKT JAHHBIX (YaCTh TEKCTAa MPOrPaMMbl) OOBEAUHSIOMIUNA BOSIUHO KOJ H
naHHble. brarogaps JMaHHOMY MOJXOAY B 3HAYUTEILHON Mepe Oo0JIerdaeTcs COTPYIHHYSCTBO
pabounx rpymnm B paboTe Haa KPYMHBIMH MPOEKTAMU, UCKIIOYACTCS HECAHKIIMOHHPOBAHHOE
UCIIONIb30BaHuEe JaHHBIX. OOBEKT MOXET COJEpXk aTh 3aKPBIThIE MACCHBBI JAaHHBIX, padoTa C
KOTOPBIMU OCYIIIECTBISIETCS TOJIBKO (DYHKIUSIMU, OTIICAHHBIMHU B 3TOM K€ OOBEKTE, CTOPOHHHIA
K€ TI0JIh30BaTEN b, TIOJYJAIOIINI JaHHBIA O0OBEKT BO BIaJCHUE, UMEET BO3MOYKHOCTh OOpaIieHus
TOJIKO K OTKPBITBIM JaHHBIM U (YHKIHAM 3T0ro o0bekTa. OOIl mo3BossieT YKOHOMUTH BpeMst
32 CYET CO3JIaHUS HWEPAPXUYCCKHX THIOB JIAHHBIX, TIOPOXKIAas HOBBIE OOBEKTBI OT
CYLIECTBYIOIIMX W Hacienys (MOJMHOCTHIO MIM YaCTUYHO) HMEIOLIUECS B HEM JlaHHBIE H

(GyHKIMH.

3. BAPUAHTHI 3AIAHUI.

Heo6xomumo omucatp 2 rpadguieckux o0bekTa 0ToOpakaronmx rpaguuecKkie mMpUMHTHBBI
U aneMeHTHl (Tabn.1) mo BeIOOpY mpemomaBarens. I'paduueckuii 00BEKT JODKEH COAEpKaTh
XapaKTEePUCTHKAMH TIPUMHTHBA (CBOMCTBA), COOTBETCTBYIOIIUE T€OMETPUUCCKUM IapaMeTpam,
BUJAMMOCTH, IIBETY, U (PYHKLMH, 0OecreunBaronme oTo0pakeHne JaHHOTo 00beKTa (METO/IbI).

[locne co3manuss ~ OOBEKTOB JUIsi HPUMUTHBOB TpeOyeTcss HamucaTh HEOOIBIIYIO
OporpaMMy TOCTPOEHHsSI H300pakeHUs W3 JAaHHBIX TNPUMHTHUBOB, HWILTIOCTPUPYIOIIYIO
UCTIOJIB30BaHUE ATUX OOBEKTOB.

4. MMOPAAOK BBIIIOJIHEHUA PABOTBI n METOAUYECKHUE
PEKOMEH/JALIUN.

— OmnpenenuTh BCe CBOWCTBA TPUMUTHUBA, BHIJICTUTh YHUKAIbHBIE CBOMCTBA.

— OmnwucaTth METO/IbI, HEOOXOIUMBIE I OTOOpaKeHUsT 0O BEKTOB.

— CocTaBuTh U OTJIAIUTh MPOTPaAMMYy TOCTPOCHUS NU300paKEHUSI.

— Co3pmarh AWANOTOBBIA  MOIYNb, JJs BapbHpPOBaHUS MapamMeTpaMu (CBOWCTBAMH)
rpaduuecKkux 0OBEKTOB.

— OTBETUTH Ha KOHTPOJHHBIC BOIPOCHI.

5. YKA3AHMUA 10 OPOPMJIEHHUIO OTYETA.
Kaxnpiii cTyneHT oopMisieT OT4eT, KOTOPBIN AOKEH COJEPKaTh:
— TIIOCTaHOBKY 3a/1a4U;
— aJTOPUTMBI PEIICHUS 3a/1a4H;
— TEKCTbI pacledyaToK Iporpamm;
— TepeYeHb U XapaKTEPUCTHKY OMUOOK, TOMYIIEHHBIX B IIPOIECCe MPOXOKIACHUS 3aaHuUs;
— OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
K cocraBieHHBIM mporpaMMam cleayeT JaTh TaOJHMIly HCIOJb30BAaHHBIX HMEH
IIEPEMEHHBIX.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. Kakue CTpyKTypHBIE 3JIEMEHThI H300paKeHUI CUMTAIOT TpapUUeCKUMHU TPUMUTHBAMH?
2. YUeM OTIaMYaroTCs JOTHYECKUE TPUMHUTHUBBI OT (PU3UUECKHX ?
3. Kakumu atpulyramu 3a1atotcst rpadudeckue IpuMUTHBBI?
4. Yem o0OyCIOBICHO BBEICHHE CTPYKTYPHBIX €IUHUIl THMNA TpapuIecKuii O0OBEKT,
rpadu4ecKuit 3eMeHT?



NNa6opaTopHas pabota Ne2

ITocTpoeHue NMPUMHUTHBOB, UCIOJb3YeMbIX B KOMIBIOTEPHOU rpaduke

CpeacTBaMM MPOIrPAMMUPOBAHMS
1. HEJb PABOTBI.
enpro nanHOM pabOTHI SIBISETCS:
— TMpakKTUKa B pa3paboTKe rpaguuecKux mporpamm;
— 3aKperUieHue JEKIIMOHHOTO MaTepuana;
— TIOJy4YCHUE HABBIKOB MCIIOJIB30BaHUS OMOJIMOTEKH CTAHJAPTHBIX MPOTPaMM;
— TpPaKTUKa B pa3pabOTKe arOPUTMOB M MIPOTPaAMM, UMEIOIIIUX MOTYJIbHYIO CTPYKTYPY;
— yriyOJeHHEe HAaBBIKOB OTJIAJIKH.

2. OCHOBBI TEOPHMU.

JlocTatoyHO BaXKHBIM TOHSTHEM JJiI pPacTPOBOM CETKU SIBISETCS CBSI3HOCTH -
BO3MOKHOCTh COCIMHCHHS JIByX ITHKCEJIOB PAcCTPOBOM JIMHHEH, TO €CTh IOCJEI0BATEIbHBIM
HabopoMm mukcenoB. [Ipu 3TOM BO3HUKAET BOMPOC, KOTJA MUKCENBI (X1, Y1) U (X2, Y2) MOXKHO
CUHTATh COCETHUMU.

BBoauTtcs nBa NOHATHS CBI3HOCTH:

e 4-CBSI3HOCTbH, KOTJ1a TTUKCEJIBI CYUTAIOTCS COCETHUMH, €CITH JTMO0 UX X-KOOPAHHATHI, JTHOO
Y-KOOPJAWHATHI OTIIMYAIOTCS HA €AMHUILY, TO €CTh
X1- X2 +[y1 - y2| £ 1,

e 8-CBSI3HOCTh, KOTJa MHKCEIbl CYHTAIOTCS COCEIHHMH, €CIM HMX X- W Y-KOOpPJIHWHATHI
OTJIMYAIOTCS HE 00JIee YeM Ha €AMHHILY, TO €CTh
1 - X2<L, [y1 - y2| S 1.

Ilousitne 4-cBA3HOCTH SBISIETCS Ooliee CUIBHBIM, YEM 8-CBSI3HOCTL: JIOOLIE nBa 4-
CBSI3HBIX MMHKCENa SBJSIFOTCS U 8-CBS3HBIMH, HO HE Ha000poT (puc.1).

Tak kak MOHATHE JUHUUA OA3UPYETCS HA MOHSATHUU CBSI3HOCTH, TO €CTECTBEHHBIM 00pa3zom
BO3HHMKAET MOHATHE 4- U §-CBSA3HBIX JMHUU. [Ipy 3TOM HYXHO MMETh B BHIY, YTO PacTpOBOE
MpEACTABICHHE OOBEKTAa HE SBISETCA EAUHCTBEHHBIM W BO3MOXKHBI Pa3IUYHBIC CIIOCOOBI
MOCTPOEHUS.

PacTpoBoe npeacraBieHne oTpe3Ka

PaccMoTpuM 3amady TOCTPOCHHSI PACTPOBOTO HM300pPaKCHHS OTPE3Ka, COSAUHSIOIICTO
TOUKH (X1, Y1) U (X2, y2). 715 IpocTOTHI Oy/ieM CUUTATh, YTO
0<vyv-y1 £ x—Xy.

Torma oTpe30ok OMUCHIBACTCS CICAYIONIUM ypaBHEHUEM:

Y.~y

y=y, +—=—=+(x-X,), X e[x,,x,]
X, =X,

nm y=kx+b.

IIpocreiimmii anropuT™ pacTpoOBOIO IIPEACTABICHNS OTPE3Ka UMEET BUL:

Anaroputm bpe3enxeiima

I/ICHOHLBYH PECKYPPCHTHOC COOTHOMICHUC JUISA BBIYUCIICHUA Yy, MOXHO YIIPOCTUTH
(GYHKIHMIO, OJIHAKO 3TO HE YCTPAHSET OCHOBHO20 HeOOCMAMKA AN2OPUMMA — UCHONb308AHUSL
6euyecmeeHHbIX gblyuUcaeHull 11 pabOoThl Ha LIEIOYNCIIEHHON pelIeTKe.



B 1965 romy bpesenxeiiMom ObUT TpeniokeH
MPOCTON UETOYUCICHHBIA aJrOPUTM JUIsl PACTPOBOTO
IIOCTPOEHHUS OTpe3Ka, NEepPBOHAYAIEHO
IpeHa3HAYEeHHbIN Ui UCIOJIb30BAHUS B
rpadonocTpouTensx. T

[Ipn mnocTpoeHuu pacTpoBOrO H300paXKEHUS bl L° "
OoTpe3ka Bceria BblOMpaeTcs — Omwkalmmii 1o =
BEPTUKAJIU MTUKCEN.

IIpu sToM w3 aByx Touek A u B (puc.2) a
BbIOMpaeTcs Ta, KoTopas OJMKe K MCXOJHOW MpsAMOit
(B maHHOM cilyyae BbIOMpaeTcs TOouka A, Tak Kak a <
b). s aToro BBoguTcs uncio d=(x; — x;)(b - a). Puc. 2.

B canyyae d > 0 3HaueHue y oT mpexablayuei
TOUYKHM yBenuuuBaercs Ha 1, a d - Ha 2(Ay-Ax). B npoTuBHOM citydae 3HaU€HUE Y HE U3MEHSIETCH,
a 3HaueHue d 3ameHsercs Ha 2Ay.

[IpuBenennas cxema paboTaeT Mpu BHINOIHEHUH ycnoBuii: 0 <=y2 -yl <=x2 -x1.

OOmwmii ciyyail MPOM3BOJILHOTO OTpE3Ka JIETKO CBOJAUTCS K PACCMOTPEHHOMY BBIIIE,
clenyer  TOABKO — MMETb B BUAY, YTO  NpU  BBHINOJIHEHUH  HEPaBEHCTBA
|Ay| > |AX| He0OX0IUMO TOMEHSTh MECTAMH X U Y.

brok-cxeMa npuUBeIEHHOr0 aJIroOpuTMa IPEICTaBIEHA HUXKE.

IlocTpoenne OKPYyKHOCTH.

ITocTpoeHnne okpyKHOCTH MeTOAOM XapAeHOypra.

B nanHOM MeTozie HCMONB3YeTCs MPHUPAILIEHHWE K BO3BOAMMBIM B KBaJpaT d3JEMEHTaM,
yTOOBI CKa3aTh KOTJa Mopa MEepPeXOoJuTh Ha CJCAYIONMYI0 TOYKY IO HEOCHOBHOW ocu. T.e.
OTCJIEKMBAETCS TEKYILEE COCTOSHUE Y’ u (Rz—XZ) U JEKPEMEHTUPYETCA OAUH MUKCEIb M0 OCH Y,
KaK TOJIBKO Y”'2 CTaHOBUTCS MEHbIIIE WM paBHOU R™-X".

[Touemy 310 yno6Ho? 3Has R?-X? B HauaIbHOI TOYKE, B KaXJOW CIEAYIOLIEH TOYKE ITO
3HAYEHUE BBIYUCIISIETCS OYEHB MTPOCTO

R*-[ X +2¥X +1].

BreruuTas u3 nocnegneit GopMysl MPEANOCICTHION, MBI IIOJYYUM 3HAYEHHE 110 OCH Y IS

CJIEIYIOLLEro 3HaYeHUs 0 OCU X 3Has MPEbIyIllee 3HaUeHHE 110 OCH Y.

AJTOpPUTM BBITIONHSET MOCTpoeHue 1/8 OKpYyKHOCTH, T.€. A0 TOr0 Kak X CTaHEeT paBHBIM
Y. lasiee uieT CHMMETPUYHOE OTPAKEHUE JIJIs1 TIOJTHOTO BBIBOJA OKPYKHOCTH.

IMocTpoenue okpy:xxkHocTH MeTo10M bpe3enxema.

Jnst 000 3alaHHONW TOYKM Ha OKPY)KHOCTH TPU TEHEPAMH IO YacOBOWM CTPENKE
CYHICCTBYCT TOJILKO TPU BO3MOXKXHOCTHU BLI60pa CJICAYIOUICTO MHUKCCIId, HAUITYydIICM CHOCO60M
npUOIIIKAIONIET0 OKPY>KHOCTh: TOPU3OHTaJIbHO BIPaBO, IO JAMAroOHaJd BHHU3 U BIPAaBO,
BCPTUKAJILHO BHU3. Ot HaIlpaBJICHUA:

|(X+1)+Y*-R?|
[(X+1)Y+(Y-1)-R?|
| X>+(Y-1)*-R?|



Kpurepuem orienku Hanbomee moIX0ISIIeT0 U3 TPEX BAPUAHTOB CIIYKUT Pa3HOCTh MEXKITY
KBaJIpaTaMU PACCTOSTHUU OT LIEHTPa OKPY>KHOCTH JI0 AuaroHaidbHOro nukcena ( X+1, Y-1 ) u ot
LEHTpa /10 TOUYKH Ha OKPY>KHOCTHU R%:

Delta=(X+1)"+(Y+1)-R’

3. BAPUAHTHI 3AJTAHUM.

[IporpamMma, HamucaHHas B XOA€ JaOOpaTOpHON pabOTHI JOKHA OTOOpaxarh padoTy
pactpoBoro Merojaa.. HeoOXxoammo mpeaycMOTpeTh BO3MOXKHOCTH IOIIArOBOTO TOCTPOSHUS
pactpa.

NunuBuayanpHOE 3aJaHIE ONPEICIIICTCS AT KAKIOTO CTY/ICHTA IMPETOIaBaATEIICM.

Tabm.3.

4. MHOPSAIOK BBIIIOJIHEHU S PABOTBI 141 METO/JUYECKHUE
PEKOMEH/JIAIIUMN.
— Omnmucath MeTObI (HOPMBI, OTOOPAKAIOIINE HA HEH CETKY.
— CocTaBuTh U OTJIAIUTH TOJIPOrPaMMy MTOCTPOCHHS PACTPOBOTO H300PaKEHUSI.
— O0ecneunTh BO3MOKHOCTD MOIIArOBOTO MOCTPOCHUS.
— OTBeTUTH HA KOHTPOJIHHBIC BOMPOCHI.

5. YKA3AHMUA 110 OPOPMJIEHHIO OTYETA.
Kaxplii cTyneHT opopmisieT 0T4eT, KOTOPBIH JJOIKEH COePIKaTh:
— IIOCTaHOBKY 3aJa4u;
— aJITOPUTMBI PEIICHUS 3a/1a4H;
— TEKCTBI pacledyaToK Iporpamm;
— TepeveHb U XapaKTEePUCTHKY OLIHMOOK, TOMYIIEHHBIX B IPOIECCe MPOXOKACHUS 3a1aHUS;
— OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
K cocraBieHHbIM mporpaMMam cleayer JaTh TaOJauily MCIOJIb30BaHHBIX HMEH
IIEPEMEHHBIX.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. Yro Ha3bIBaeTCs pacTpoM?
2. [louemy BOo3HMKaeT HEOOXOAUMOCTh PACTPOBBIX AITOPUTMOB?
3. IlpuBeaure u3BecTHble BaM anroput™Mel pacTpoBoii rpaduky.
4. Kaxoii ypoBeHb peanu3anuu rpaduky MpeIrnoYTHTENbHEe allapaTHbIi WK MTPOrPaMMHBIA?
[Touemy?
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NNa6opaTtopHas paboTta Ne3

IHocTpoenne rpaguyecKux NPUMHUTHBOB HA YBEJIUYEHHOW PacCTPOBOi

CeTKeE.

Hcnonp3ys TeopeTHYecKHe CBEICHHS, W3JIOKEHHBIE B YKAa3aHHUAX K BBITIOJTHEHUIO
nabopaTtopHOipaboTINe2, B COOTBETCTBUM C TaOnuiel 3aqaHuil K JlabopaTtopHOil pabore Ne2,
BBITTOJIHUTE TIOCTPOCHHUE T'€OMETPHYECKUX OOBEKTOB Ha CMOJCIMPOBAHHOW  yBEIHMUCHHOMH
pPacTpOBOM CETKE.

B ciyuae 3amaun mOCTPOEHUST PACTPOBOTO M300paKEHUsSI OTPE3Ka, COSTUHSIONIETO TOUKH
(X1, Y1) ¥ (X2, y2). o151 mpoCcTOTHI OyeM cUUTaTh, YTO
0<y,—y1 £x2—Xi.

Toraa oTpe3oKk ONMUCHIBACTCS CIIEAYIOIUM YPaBHEHUEM:

Y.~y
y=y, +—=—1(x-X,), X e[x,,x,]
2T N
wmm y=kx+b.

[Ipocreiimmii anropuT™ pacTpoOBOTO IIPEACTABICHNS OTPE3Ka UMEET BUL:

Ha4dalio

x1,yl,x2,y2
I
k=(y2-y1)/(x2-x1)
b=yl-k*xl

< x=x1...x2, x++ >

putpix(x,round( k*x + b ))
I

3. BAPUAHTHI 3AI[AHI/II7I.

[IporpamMma, HamucanHas B Xoje JabopaTopHoil paboThl HOMKHA OTOOpaXkaTh
YBEITMYEHHYIO CETKY TMHKceloB. JleMoHCTpammst paboThl pacTpOBOrO MeToJa JOJDKHA
IPOU3BOIUTHCS Ha 3TOM ceTke. HeoOxommmMo mpeaycMOTpeTh BO3MOMKHOCTH IOIIArOBOTO
IIOCTPOEHUS pacTpa.

4. MOPAAOK  BBIIIOJHEHUSA PABOTBI W  METOAWYECKHUE
PEKOMEHJALIUN.
— Onmnwucarpe MeTonbl HopMBL, 0TOOpaXKarOIIKE HA HEH CETKY.
— CocCTaBUTh U OTIAIUTH MOANIPOTPAMMY IIOCTPOCHUS PACTPOBOTO H300PAKEHHUS.
— Ob6ecneunTh BO3MOXXHOCTD MOIIArOBOr0 MOCTPOCHUSI.
— OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

5. YKA3AHMUS 11O O®POPMJIEHHUIO OTYUETA.

Kaxnplii cTyeHT opopmIiIsieT oTYeT, KOTOPbIH JOKEH COAEPIKaTh:
— TIIOCTaHOBKY 3a/1a4U;
— aQJITOPUTMBI PELICHUS 3aa4U;
— TEKCTBI pacneyaTok MporpaMm;
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— TMepeueHb U XapaKTEPUCTUKY OMIMOOK, JOMYIIEHHBIX B MPOIECCe MPOXOKACHUS 3a/1aHNUs;
— OTBETHI HA KOHTPOJBHBIE BOTPOCHI.
K cocraBneHHbIM mnporpammam ciefyeT JAaThb TaOJdUIly HCIOJB30BaHHBIX HMEH
[ePEMEHHBIX.

6. KOHTPOJIBHBIE BOITPOCBI.
1. Yto Ha3pIBaeTCA pacTpom?
2. [Touemy BO3HHMKAeT HEOOXOIUMOCTb PACTPOBBIX aITOPUTMOB?
3. [IpuBenure uzBectHbie Bam anroputMel pacTpoBoil rpaduxu.
4. Kaxkoii ypoBeHb peanu3anuu rpaduky npeanoyTUuTeNbHee annapaTHbIi WIK MPOrpaMMHBII?
[Touemy?

Na6opaTtopHas pa6oTta Ne4

Pab6ora ¢ ysiemenTamu u gerajasamMu. Co3ganue u opopmiieHUE YepTexKeid.
1. HEJIb PABOTBI.
Ienpro maHHOM paOOTHI SIBIISETCS:

— O3HAKOMJICHHUE C MPUHIIMITIAMH MpoeKTupoBanus B SolidWorks;

— NpUOOpPETEHHE HaBBIKOB B pabOThI B cucteme SolidWorks;

— DKCIIEPUMEHTHPOBAHHE C JIEMEHTaMH U pa3MepaMH, a TaKkKe Co3JaHue 3-MepHOIl MOeNu.

2. OCHOBBI TEOPUMN.

SolidWorks — 3T0 cucremMa aBTOMATHU3MPOBAHHOTO MPOCKTHPOBAHUS, HCIOJIB3YIOIIast
3HaKOMBIA TMoOJb30BaTeNt0 Tpaduueckuil uHTEepdeiic Microsoft Windows. Orto nerkoe B
OCBOCHHH CPEJICTBO TO3BOJISIET HHKEHEPAM-TTPOSKTUPOBIINKAM OBICTPO OTOOpakaTh CBOM HJIEH
B 3CKH3€, HKCIHEPUMEHTUPOBATh C BJIEMEHTAaMH U pa3MepaMM, a TakXKe CO3JaBaTb MOJETU U
HOJIPOOHBIE YEPTEXKHU.

C nomomnbio SolidWorks MokHO co31aBaTh TpexMepHbIe MOJEJH, a He TOJBKO
ABYXMepHbI€ YepTeXH. ODTH TPEXMEpHBIC ACTANM MOXKHO HWCIIONB30BaTh ISl CO3JAHHS
JIByXMEPHBIX YepTeKeH U TPEXMEPHBIX COOPOK.

SolidWorks — 310 cucrema, padoTtaomas no NpuHUUIY 3aJaHusi pa3MepoB. MoxHO
3aJaTh pasMepbl U TEOMETPUYECKHE B3aMMOCBI3M MeXAy »dieMmeHTamu. Ilpu u3MeHeHuun
pa3MepoB U3MEHSIOTCS pa3Mep U popma JeTainr, HO COXpaHsIeTcs 00NN 3aMBICEIT TIPOCKTA.

Tpexmepnasa moaeanb SolidWorks cocront u3 nerasei, cOopok u yepresxkeit. [leranu,
cOOpKHM M 4YepTEXH OTOOpPAXKAIOT OJHY M Ty K€ MOJENb B Pa3IMYHBIX JOKyMeHTax. JIroOble
U3MEHEHHUs, KOTOpbIE BHOCATCA B MOJIENb B OJAHOM JOKYMEHTE PaclpOCTPaHSIOTCS Ha JIpyrue
JOKYMEHTBI, COZICPIKAIIIE ITY MOACIb.

Co3ganue M HUCNOJIb30BAHUE 3CKM30B [JIsl MOCTPOCHUSI MHOTHX 3JIEMEHTOB. DCKU3 —
3TO JBYXMEpHBIN Mpoduib WM nonepeynoe ceuenue. s co3aanus 3JeMEHTOB ACKH3bI MOTYT
OBITb BBITSIHYTHI, IOBEPHYTHI, PACCEUEHBI CIIOKHBIM 00Pa30M MIIM CMEILEHBI IO KOHTYpY.

Hcnosib3oBaHue 3JIeMEHTOB /ISl IOCTPOEHHS IeTaJIeH.

OnemMeHTaMH MOTYT ObIThb (opMbl (OOOBIIIKK, BBIPE3bl, OTBEPCTHUS) M OINEpaIUH
(ckpyrnenusi, packu, 0OOJOUYKH U T.1I.), KOTOPbIE KOMOMHHUPYIOTCS JIJISl IOCTPOSHUS JIeTaICH.

Oxna nokymeHToB. OxHa 1okyMeHTOB SolidWorks conep:xar n1Be maHenu:

— B JICBOW MaHEHM OKHA COEPXKUTCS CIIeayIolIee:

* niepeBo KOHCTpyupoBaHus FeatureManager, B KOTOpOoM OTOOpa)keHa CTPYKTypa JeTaj,
COOPKH WM YepTexKa;

* property Manager (MeHnemkep cBOICTB) oOecnieunBaeT ajlbTepHATUBHBIN CIIOCO0 PUCOBaHUS U
UcnoJbp30BaHus npuioxenus SolidWorks;

+ configuration Manager (MeHemxkep KOH(PUrypalnu) CIYXKUT JUId CO3JaHMs, BBIOOpa H
IPOCMOTPA MHOTOUMCIIEHHBIX KOH(QUTYpAIHii eTaneil u cOOpOK B TOKYMEHTE;
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* HaCTpauBaeMble JIOMOJHUTEIbHbIC IPHIOKEHH (100aBICHNUs) TPETbUX (HUpM;

— IpaBasi MaHelb MPeJICTaBIseT cO00U epaghuueckyro obnacme, B KOTOPOI BBIMOIHIIOTCS

pa3UyHbIC ONepaIy Ha/l AETabl0, COOPKOM MITH YePTEKOM.

OO0menpuHsTHIE TEPMUHBI B MojJejsaX. [lomb30BaTento HEOOXOAMMO O3HAKOMHTHCS C
HIDKEYKa3aHHBIMHM TEPMUHAMHU, BCTPEUAIOIIMMUCS B TOKyMEHTauuu ajst cuctemsl SolidWorks.

Mapxepsbl. Mapkepbl MO3BOJSIIOT TWHAMUYECKH MEPETACKUBATh U 33JaBaTh HEKOTOpPHIE
napameTpsl, He Hokujas rpaduueckoir obmactu. L[BeTr Mapkepa BbIOMpaeTcss ¢ HOMOIIBIO
komana Uncrpymentsl, [lapamerpsl, HacTpoiiku nosabs3oBareins, L{Bera B nose CucremHble
BeTa. AKTHUBHBIE MapKepbl OTOOpakaroTCsi LBETOM KOMaHIbl BbicBeTHTh. HeakTuBHBIC
Mapkepbl oToOpakatorcs iBeToM HeakTHBHBIX 00beKTOB.

Ilanean mHCTpyMeHTOB. KHONKY MaHeIM MHCTPYMEHTOB JAIOT BO3MOXHOCTH OBICTPOTO
JIOCTyTa K YacTO UCI0JIb3yeMbIM KOMaH1aM. M0>KHO yCTaHaBIMBAaTh MECTOIOJIOKEHUE MaHeeil
UHCTPYMEHTOB M OTOOpakaThb WJIM HE OTOOpakaThb MX B 3aBHCHMOCTH OT THIIA JIOKyMEHTa
(meranb, cOopka wmimu dYeprtex). Jmsg kaxmoro Tuma JokymMeHTa mporpamma SolidWorks
3aIIOMMHAET, KaKue MaHeJId UHCTPYMEHTOB, U B KAKOM MecTe clieyeT oToOpakaTh. Hampumep,
OpU OTKPBITHHM JIOKyMEHTa COOpKH MOXHO YKa3aTh, 4TOObI OTOOpa)kajlach TOJBKO MaHEIh
UHCTPYMEHTOB COOpKH.

Jlna omoopasicenusn unu cKpolmus omoeabHbvlX naneell UHCIMPYMEHmo8:

Bri6epute Bua, [Iane i HHCTPYMEHTOB MM HAKMUTE TTPABOM KHOMKOW MBIIIA Ha paMKy
okHa SolidWorks. IlosiBUTCS CrUMCOK Bcex TaHeNed WHCTpyMEHTOB. [laHenw WHCTpYMEHTOB,
OTMEUEHHbIE T'aJIOUKOM, BUJIHBI Ha SKpPAHE; a T, KOTOPbIE HE OTMEUEHBI, — CKpbIThl. HaxkmMuTe Ha
UM TTaHEeJIM UHCTPYMEHTOB, YTOOBI BKJIIOUUTH WM OTKIIIOYUTH €€ OTOOpakeHHeE.

Umoost nacmpoums, KaKue naueau UHCHMPYMEHmMOE OyOoym omooparcamvca 0/
00KymeHnmoeg oemaJeil, cOOpoK uiu uepmediceil:

OTkpoiiTe JOKyMEHT Jerand, cOOpku WM dYepTexka. Bribepure MHHCTpyMeHTHI,
Hacrtpoiika win HaXMHuTe MpaBOd KHOMKOM MBI B 00JacTH MaHENIM HHCTPYMEHTOB H
BeiOepute Hacrtpoiika. Ha Bkianke IlaHeam HMHCTPYMEHTOB BbIOEpUTE BCEe MaHETH
UHCTPYMEHTOB, KOTOpble HEOOXOAMMO OTOOpa3UTh, M OTMEHUTE BBHIOOp BCEX MaHenel
UHCTPYMEHTOB, KOTOpble HEOOXOAMMO CKpbITh. IlaHenmn MHCTPYMEHTOB JMHAMHUYECKH
HOSIBJISIFOTCSL U UcCYe3aloT B oOnacTu mnaHened mHCTpymeHToB. Haxxmure OK nns npunsatus
VU3MEHEHUN M 3aKpbITHS JUAJIOrOBOTO OKHAa WM Haxkmure OrTMeHa. MOXXKHO TakkKe HaXaTh
Copoc 11t OTMEHBI BCEX BBIIOJHEHHBIX U3MEHEHUIN U BO3BpaTa K MPEJbIIyIIUM MapaMmeTpaM.
o xenmaHWIO MOKHO IepeMelaTh NaHeIu UHCTPYMEHTOB. [laHenn MHCTPYMEHTOB MOTYT OBbITbH
IUTABAIOIIUMHU WM MPUKPETNIEHHBIMU B OIHOM U3 o0JsiacTell maHeneil MHHCTPYMEHTOB.

lNonyyeHue cnpaskKu.
I[J'Iﬂ MMOJY4YCHUS OTBCTOB Ha BOIIPOCHI CYHICCTBYCT HECKOJIBKO Ccoco00B:

Jns monydennss OnepaTuBHOM CNPABKH HAKMHUTE KHOIKY I/IJ'II/I B CTPOKE MEHIO
BeiOepute CnpaBka mo SolidWorks. OmeparuBHast crpaBka — 3TO 4YacTh PYKOBOJCTBA
Humepaxmusnoe Pyxosoocmeo noavzosamens SolidWorks, B KOTOpoi TpuBefeHa MOIpoOHast
uHopMaLus 00 UCIOIB30BaHUU TporpaMMHoro obecrieuenus SolidWorks.

Hns monydenuss copaBkd YUTo 3TO0 Takoe? HaXMUTE KHOIKY Ha [aHeJH
MHCTpYMEHTOB “CTaHpapTHas ~, 3aT€M HaXXMUTE HAa 3HAYOK B MMAHEIM UHCTPYMEHTOB WJIM Ha
aneMeHT FeatureManager. CnpaBka “Uto 3T0 Takoe?” Takxke MPeaOoCTaBIAECTCS ISl HEKOTOPBIX
9JIEMEHTOB B rpaduyeckoi 00IacT.

Jl1st BBI30Ba OTMEpPATUBHBIX YUEOHBIX TTOCOOMH, OOyUaOIIMX TOMY, KaK CO3/aBaTh JCTAJH,
cOOpKHU U YepTexu, BeIOepruTe DYHKIHOHAIbHbIE HHCTPYKIHUHU. 3/1€Ch TaK)Ke MOXKHO HAWTH
CBeZICHUsI 00 OCHOBHBIX MOHATHX, UCIIOIb3YEMbIX B porpaMMHOM oOecnieueHun SolidWorks.

Ha6op npumepoB. Habop mpumepoB MCIONIB3yeT ATAJIOHHBIE NI€Tald, KOTOPHIE MOXKHO
MPUMEHSATh KaK OCHOBY ITPU IPOECKTUPOBAHUH.
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CoBer 151 HOBHYKOB. UTOOBI coBeT MOSBISUICS mpu Kaxaom 3amycke SolidWorks
2001Plus, BbriOeputTe napamerp OTo0pakaTh COBeThI NMPU MycKe B AuanoroBoMm okHe CoBer
AJI5l HOBUYKOB.

Jlig noy4deHus CipaBKu, KOTOpasi JaeT ONMCaHUe aKTUBHOTO JHAIOTOBOrO OKHA, a TaKXkKe
o0ecreynBaeT JOCTYNl KO BCEH ONEpaTUBHOM CHpPAaBOYHOW CHUCTEME, B JIMAJIOTOBOM OKHE
Ha)XXMHTE KHOMKY ? win kiasuiny F1.

st oToOpaskeHHsI BCIVIBIBAIOIUX MOACKA30K JUIsl KHOIOK, ONMKCBHIBAIONINX Ha3HAuYEHUE
KHOTIOK Ha TIaHEH MHCTPYMEHTOB, TOMECTHTE yKa3aTeldbh MBIIIM Ha KHOMKY, M TIOYTH Cpa3y xKe
HOSIBUTCS BCILIBIBAIONIAS MTOJICKA3KA /IS ATOM KHOMKH.

[Ipu mepemenieHnn yKa3aTesisi MBIIIN IO KHOIKAM Ha ITaHeId HHCTPYMEHTOB MM BEIOOpe
JJIEeMEHTa MEHIO, B CTPOKe COCTOSIHMSI B HWkHel vactu okHa SolidWorks mpenmaraercs
KpaTKOe onucaHue (pyHKIIHH.

CosdaHue dokymeHma Hoeol demaJu.

s co3maHus HOBOHM JeTaaud HaXKMUTE [ ‘ Co31aTh TOKYMEHT B JIUaJOTOBOM OKHE

L]
HaKMHUTE KHOIKY E Co3naTh Ha MaHenu WHCTPYMEHTOB “CraHmapTHas” WM BbIOCpUTE
®@aiin, Co3nars. [losBurcs auanoroBoe okHo HoBblii nokymenT Solid Works.

OtkpoiiTe BKIagKy YueOHoe mocodome u BbrIOepuTe 3Ha4dok Jleranan. Haxmure OK.
[TosiBUTCSI OKHO HOBOM JETaNH.

PucoeaHue npsiMmoy20JsibHUKa.

IlepBbIM 3reMEHTOM B JleTaqd  sBJISETCS KOpPOOKa, BBITSHYTas M3 O3CKU3HOTO
npsiMOyroJsibHOTO npoduist. Haunem ¢ pucoBanust NpsIMOYroJIbHUKA.
¢ UToObI OTKpBITH ABYXMEPHBIM 3CKM3, HaXXMHUTE KHONKY JCKH3 Ha IaHEIH
MHCTPYMEHTOB “Ocku3 ~ uinu BblOepuTe BeraBka, JckHM3. DCKHM3 OTKpPOETCS Ha
nepeaHen MIOCKOCTH.

=

¢ Haxwmure KHONKY IIpsiMOyroJibHUK Ha TAHEIM HWHCTPYMEHTOB —
“UucTpymeHThl dScku3a ~ wiu BbeiOepure HMHCTpyMeHTHI, O0beKThI 3CKHU3A,
IIpsiMOYTr0JILHUK.

¢ IlepemecTtute yka3arenb B UCXOAHYIO TOUKY 3cKu3a. [Ipyu nmomenieHnn ykasaresns
Ha MCXOJHYIO TOYKY OH NpPUHHMAET cienyoouyio (popmy. Haxxmute neByl0 KHONKY
MBIIIM M HAYHUTE IMEPEMEIICHUE yKa3aTens Ul CO3JaHus HpsMmoyrosbHuka. [Ipu
NepeMeIeHNH yKa3aTens 00paTUTe BHUMaHHE Ha TO, YTO PSIOM C HUM OTOOpa)kaeTcs
pasMep NpsAMOYroJIbHHKA. HakMuTe KHONKY MBIIIM U 3aBEPLICHUS OCTPOCHHUS
MPSIMOYTOJIbHHKA.

¢ Haxmute kHONKY BoiOpaTrh, Ha maHeaW HHCTPYMEHTOB “ICKH3” WIIH
BbiOepuTe UHCTpyMeHThI, BbIOpaTh. /[Be CTOPOHBI NPSAMOYTOJIBHUKA, KacaIOIIHecs
HCXOJHOM TOUKH, OTOOpa)aroTcs 4epHbIM IBETOM. [lOCKOIBKY pHCOBaHHE 3CKH3a
HAa4YMHAJIOCh B MCXOJHOM TOYKE, BEpPIIMHA OTUX JABYX CTOPOH aBTOMAaTUYECKU
npugasvieaemcsi K UcxoAHoW Touke. (HeszaBucumoe mnepemelieHue BEpUIMHBI
HEBO3MOXHO.) /IBe Apyrue cTOpoHbI (M TPH BEPUIMHBI) IOKA3aHbl CHHUM IIBETOM. DTO
03HAYaeT, YTO UX MOYXKHO CBOOOJAHO IEpeMeniaTh.

¢ HaxmMure Ha OAHY M3 CTOPOH CHHErO L[BETAa W MEPETALIUTE €€ WIN MapKep
BEPILUHBI JUIsl U3MEHEHHSI pa3MEPOB MIPSIMOYT OJIbHUKA.
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3. BAPUAHTHI 3ATAHUM.

B pesynbraTte BBIMOMHEHUS JaHHOW paboTHI JOJKHA OBITH CO3/1aHa TPEXMEpHas MOETb
netanu. VHAuUBUAyanbHbIA BapuaHT JAETald ONpEAeNsercss IpernojaBaTesieM Ul KaxKIoro
CTYJEHTA.

4. MNOPAIAOK BBIINIOJITHEHU A PABOTBI n METOJINYECKHE
PEKOMEHJIAILIUMN.
— Onucarp adropuT™ Co37aHus 3-MEPHOU MOJIETH;
— VYKazarhb 3JIEMEHTHI, COCTaBIISIONINE MOJIENb, B IOPSIKE UX CO3JaHUsI.
— Ilepeuncnuth U3MEHEHUs, KOTOPbIE HEOOXOAMMO BHECTU B ITH AJIEMEHTHI JJISI CO3JaHUS
MOJICIIH.
— OTBeTUTH HAa KOHTPOJILHBIE BOTIPOCHI.

5. YKA3AHMUS 11O O®OPMJIEHUTIO OTYETA.
Kaxnpiii cTyneHT oopMiIsieT OTYET, KOTOPBINA JOKEH COJEPKaTh:
— HWHAMBUAYAIbHOE 3aJaHUE;
— AJroputMm, OTpaKaroIIMi MOCIEA0BATENbHbIE TAMbl CO3/JaHUs 3-MEPHOU MOJIEIH;
— TMepeuYeHb U XapaKTEPUCTUKY OIIMOOK, JOMYIIEHHBIX B IPOIEcCce MTPOXOKIACHUS 3aaHMS,
— OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. YTO npoHCXOAUT C MOAENBIO IETAlU IPH U3MEHEHUH Pa3MepOB B Ipolecce padboThl?
2. IIpuBeaute mpuMep JIEMEHTOB, UCIOJB3YIOLIUXCS IIPU IOCTPOEHUM 3-MEPHON Mozenn?
3. Kakoii acku3 sBisercs nepeonpeenéHHbIM?
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