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BBEOEHUE

Ha coBpeMeHHOM 3Tame B IMPOMBIIUIEHHOCTH M HAy4HO-HCCIEIOBATEIbCKON MPAKTHKE
UCHOJB3YIOTCS ~ KOMIIBIOTEPHbIE  TEXHOJOTUM MPOCKTHUPOBAHUSA  W3JENUi, pa3paboTKu
TEXHOJIOTHYECKUX TMPOIECCOB W TOATOTOBKM JOKyMEHTamuu. [Ipm STOM poilb W 3Ha4YeHHE
rpau4ecKoro MnpeacTaBIeHHs pe3yIbTaTOB BBHIUMCIEHUIN HENPEphIBHO BO3PACTAET, BCIECTBHE
HanOoJiee EMKOTO W HArJISAIHOTO TIPEACTaBICHUS OONBIIMX OOBEMOB JaHHBIX, KOTOPOE
obecnieunBaer rpaguueckas ¢(opma. Kommbrorepnas rpapuka (KI') mgaer BO3MOXKHOCTh
NIPOBECTH BU3YAJIBHYIO OIEHKY Pe3yJbTaTOB BBIYMCICHHN, BHECTH HEOOXOANMBIE KOPPEKTUBHI,
0TOOpaTh M3 MPEJCTABICHHOTO MaTepHaja JaHHBIE JJIs MOCIeAYIONed MallnHHON 00paboTKH,
MO3BOJISIET CYIIECTBEHHO YBEJIWYHUTH IMPOMYCKHYIO CIIOCOOHOCTh MH(OPMAIMOHHOTO KaHaia,
4yepe3 KOTOPBIH OCYIIECTBIISICTCS IBYXCTOPOHHSS CBSA3b MOJIH30BATENSI M KOMIIBIOTEPA.

KI" oGecrieurBaeT HE TOJIBKO MOBBIIICHHE HATTIAAHOCTH TOJYYEHHBIX PE3YyJIbTAaTOB, HO U
BO3MOJKHOCTh PEUICHUS TPHUHIMIIMAIBGHO HOBBIX 33/1a4, Kak, HaIpUMep, TI'€OMETPHUYECKOoe
MOJICTUPOBAHKE, U3alH, IPUMEHEHHE MYIbTUILTHKAIIMH ITPU MOJCIUPOBAHIH IIPOIIECCOB.

JIaGopaTopHBIE OMBITHL, NpEAJaracMble B JAaHHOM COOPHUKE, BBIOJHSIOTCS Ha JTaIme
oOuieil 6a3zoBoil moaroroBku. OHU TNpeAHA3HAUEHBI Ul 3aKPEIJIEHUS Ha IMPaKTUKE 3HAHUM,
JlaBaeMbIX B Kypce JeKIUH W BHIPAaOOTKU y CTYAEHTOB MPAKTHYECKUX HABBIKOB B NMPUMEHEHUH
meronoB KI', Hanbosee mmpoKko MPUMEHSEMBIX B MIPAKTHUKE, YIITyOJIeHUEe HABBIKOB COCTaBIICHUS
AJITOPUTMOB M IPOTPaMMUPOBAHHUS JUIS 3a]a4 CPEAHEH CIIOKHOCTH, a TAK)KE Pa3BUTHE HABBIKOB
odopmiieHus pazpaboTaHHbIX mporpamm. Kaxmas u3 mabopaTopHbIX pabOT mpeacTaBisieT coboit
HeOOJBIIOe, HO CaMOCTOSITENBHOE M 3aKOHUYCHHOE WCCIEeNOBAaHUE, BKIIOYAIONIEe BHIOOD
YHCJICHHOTO METO/a, COCTaBJICHHE AITOPUTMa pEIIeHUs 3aJaud, COCTaBJIEHHUE M OTJIAJKY
IPOTPaMMBI, aHAJIN3 PE3yJIbTaTOB.

B cOopHuke copep)kaTcsi OCHOBHBIE CBEICHHMS TEOPETHUYECKOTO XapakTepa, IIJIaH
MPOBEICHUST PadOT, PEKOMEHIANK 10 OPOPMIICHHIO OTYETa, YTO B KOMIUIEKCE C YKa3aHHOU
JUTEpPATypol W KypcoOM JIEKIUI TO3BOJIIET CTYAEHTaM CaMOCTOSTENIbHO BBIIOJIHSATH
npejyaraemMbie paboThI.



OBLUWME METOANYECKUE YKA3SAHUA
MO BbIMNOJIHEHUIO PABOT

Kaxnas naboparopHast pa®oTa JOJKHA BBIMONHATHCS IOCIE M3YYEHHUS CTYACHTaMH
COOTBETCTBYIOIIUX Pa3JIelIOB TEOPETUUECKOT0 Kypca JEKIUH.

K pabore nHa DBM pomyckaroTCsi TOJNBKO T€ CTYACHTBI, KOTOpbIE MOKa3alud 3HAHUE
TEOPETUYECKHUX BOIIPOCOB U METOJMKH JaHHOHN paOoThl. PaboTa cunTaeTcs BBIIOIHEHHOMN MOCIIEe
TOr0, Kak HpenojaBaTelb, MPOBEPUB pE3yJIbTAaThl pacdyera, U OTBETHl CTYACHTOB Ha
KOHTPOJIbHBIE BOIIPOCHI, MTOANKCHIBAET MPEIOCTABICHHBIN CTYIEHTOM OTYET IO YCTaHOBIIEHHOMN
dopme.

JlaGopatopHbie pabOTHl BBHIMOIHAIOTCS C HCIOJIb30BAHUEM BBIYMCIUTEIBHON TEXHHUKH.
Ilepen 3aHsATHMEM mpenojaBaTelb JOKEH COOOUIMTH CTYyAEHTaM HHCTPYKLHUIO IO TEXHUKE
Oe3omacHocTH NpHu padore Ha DBM.

JNa6opaTtopHas pabota Ne1

IIpumenenue appuHHBIX nMpeodpa3oBaHUuil K 00bEKTAM KOMIIbIOTEPHOU
rpaguku.

1. HEJIb PABOTBI.
Lenbto nanHO# pabOTHI SIBISETCA:

— MpakTHKa B pa3paboTKe TpapuUecKux MporpamMM, HCIOIB3YIONUX  OOBEKTHO-
OPHEHTHPOBAHHBIN IPUHIIUI TOCTPOCHUS;

— IOJIYYCHHUC HABLIKOB HCIIOJIb30BAHUA OuOINOTEK CTaHAApPTHBIX IIPpOrpaMmM H JIMYHBIX
OnOINOTEK;

— 3aKpeIuIeHHe JIEKIIHOHHOTO MaTepraa;

— yrayOsieHre HaBbIKOB OTJIAJIKU IIPOTPaMM U IMPAaKTHUECKOi paboTel Ha OBM.

2. OCHOBbI TEOPUMN.

I'paduueckne  wm300paxenuss GOPMHUPYIOTCI C  HCIOJIB30BAHHEM  MPUMHUTHBOB.
[IpumuTHBaMK B MamuHHOW TpaduKe NMPHUHATO CYUTATh HAWMEHBIIHE, HEIACIUMbIE C TOYKHU
3peHMs TIPUKIIAIHBIX MPOTpaMM, rpaduuecKue IIEMEHThI, KOTOPhIE UCIOIB3YIOTCS B KauyecTBE
0a30BBIX JJI MIOCTPOEHUs OoJiee CIOKHBIX M300pakeHn. B anmapaTHBIX cpelcTBaX MallMHHOMN
rpaduku reHepanus TpaUUeCKUX MPUMHUTHBOB OCYIICCTBISCTCS CICIHAIBLHBIMUA OJIOKaMHU,
KOTOpPBIE MOMUKCENBHO (POPMUPYIOT H300pakeHrne rpaduyeckoro IeMeHTa.

I'padmyeckuMu TPUMHUTHBAMU CUYUTAOT TAKUE JJIEMEHTHI, JUIS TE€HEPAalUd KOTOPHIX B
anmnapaTHbIe WM MPOTPaMMHBIE CPEACTBA BBOJSAT KOMaH/IbI, KOTOPbIE UX UACHTU(DULIHUPYIOT.

B 3aBucuMoctu OT 00JacTH NMPUMEHEHHUS OMNPENEISI0T HA0Op MPUMHUTUBOB, KOTOPHIC
HauOoJiee 1eeco00pa3sHo MPUMEHUTh I popMUpOBaHUs Tpaduueckux uzoOpakeHuid. Tak,
HaIpUMep, B MAITHHOCTPOUTEIHHBIX UEPTEkKaxX Hauboliee PacIpOCTPAHEHBI OTPE3KH MPSMBIX,
JIyTH OKPY>KHOCTEH U andaBUTHO-IIU(POBBIE CUMBOJIBI.

B HEKOTOpBIX MPUIOKEHHUSIX B KaueCTBE I'paUuecKUX MPUMUTHUBOB MPHUMEHSIOT IIETI0€
MHO>KECTBO CBSI3AHHBIX MEXIY CO00M rpauueckux 3JIeMEHTOB, KOTOPbIE OMPEIENIIIOT O0BEKT
TUTSL UACHTH(PUKAIIY.

[IpuMHUTHBBI pa3AensIOTCS HAa FeOMETpHUUECKHe (TOYKU, OTPE3KU MPSIMBIX, JTOMaHbIe, AYTH
KpPUBBIX, YACTH MMOBEPXHOCTEMN ); TEKCTOBBIE M CUMBOJIbHBIE (MapKEPHI).

Paznuuaror  anmaparHelii, IPOrpaMMHBII M IPOrPAMMHO-ANNAPATHBIA  YPOBHHU
dbopMupOBaHUS TPUMHTHUBOB.

®u3NYEeCKUM MPUMHUTHBOM HA3bIBAIOT TpadUUECKHil SJIEMEHT, JIJIsl TeHEepaIllui KOTOPOTo B
rpaduuecKoM YCTPONCTBE €CTh COOTBETCTBYIOIIMM anmapaTHbii 6J0K. B OoNbIIMHCTBE cucTeM
MaIIMHHON TpaduKu anmapaTHO peain3ylT TaKWe NMPUMHUTHUBBI, KaK TOYKa, OTPE30K MPSMOH,
JIOMaHasi JIMHUS, CTPOKa TEKCTa, Iyra H Tp.



JlornyeckMM TNPUMHUTUBOM HAa3bIBAIOT TIpadUyecKuii 3JIEMEHT, KOTOpBIA SBISETCS
3JIEeMEHTapHBIM OOBEKTOM KOHKPETHOH mnporpammbl. Ilpumepamu Jormueckux HPUMHUTHBOB
MOTYT  CIY)XHUThb  MpOCTEHIIME TIeoMeTpudyeckrue (QUrypsl:  TPEyroJbHUK,  KBaJpar,
MHOTOYTOJIbHUK, Mapajuiesienunea, KOHycC, ap, HUIHHIP, YaCTh IPOU3BOJIBLHON MOBEPXHOCTH U
np.

[Ipn mnporpamMMHoO-anmapaTHOW peaau3alud MPUMHUTHBOB Ha MPOTPaMMHOM YpPOBHE
BBIMOJIHAIOTCS  MOATOTOBUTENBHBIE  pacueThl, IOCIE 4YEero NEepeJaeTcsi  YIpaBlIEHUE
COOTBETCTBYIOILIEMY AaNIapaTHOMY Y37y, KOTOPbIH 3aBepLIaeT TEHEpalHui HeoO0XO0AUMOIo
rpagpuyeckoro nsyeMeHta. Tak, HampuMmep, MpH 3aloJHEHUMH O0JIaCTH, OrpaHHUYEHHOMN
[OJIMTOHOM, IPOrPaMMHBIM IIYTEM ONpPEIAEISIOT TpaHUIbl KOHTYpa, a anmapaTHbIM —
3aMOTHEHUS TOUYEK MEXAY HUMHU.

[IpumuTHB 3agaercs:

— MapameTpamH, KOTOpPbIE OMPENENSIIOT ero GopMy, pasMepbl U MECTOTIONIOKEHHE,
— BH3YyaJbHBIMH CBOMCTBAMH, KOTOPBIE OINPENEISIIOT €ro BUAUMOCTb, LBET, SIPKOCTb,

JTMHAMUYECKUE CBOWCTBA, TUIT U TOJIIUHY JIUHUM;

— CTaTycoM, KOTOpBIM OmpeAensieT OTHOLIEHHE K pa3jHYHbIM OMepanusiM, TaKUM Kak

U3BATHE, TPe0oOpa30BaHKe, yKa3aHUE;

— PEXHMMOM 3aHECEHHS B BHJEONMAMATH (PEXKHUMBl 3aMEIEHUs, HaJO0XEHHs, OOpaTHOro

YTEHUS U TIp.).

I'padmueckas cuctema BKIIIOYAET CPEACTBA JUIsl OOBbEAWHEHUS NPUMHUTUBOB. Hamnuume
CTPYKTYPUPOBAaHHBIX JIaHHBIX pa3peliaeT IOJy4YuTh W3 OTrpaHMYCHHOTO Habopa 0a30BbIX
3JIEMEHTOB JIOCTATOYHO OOJBINOE KOJWYECTBO BHUAOB M TMPOCKIWH W300pakeHuid. [Ipu sTom
yIpOLIAeTCsl 3aMeHa, MOBOPOT U IEpPEeMEUICHHE KaK OTAEIbHBIX (PPAarMeHTOB, TaK U BCETrO
u3zo0paxenusi. CTpyKTypHbIE CBS3M MEXIY IpapuyecKUMH JAHHBIMH 3HAYUTEIBHO OOJEerdaroT
npolecc MOMCKAa W WACHTUHUKAIMKU HWHPOpMAlMHU, a Takke (popMUpOBaHHE TUHAMUYECKHX
n3obpaxenuil. [locnennee oObsICHsIETCA TE€M, 4TO NpU (HOPMUPOBAHUM U300pAKEHUM, KOTOPbIE
BOCCO3/JIal0T IBUKEHUE, HA dKPaHE MOSBIISIIOTCS TOJIBKO HECKOJIBKO HOBBIX 3JIEMEHTOB, & IIOJIHOE
U3MEHEHUE IPOU3BOJAUTCS YEpe3 HEKOTOPbII HHTEpBaJl BPEMEHU, KOTOPBIA OINpeaesseTcs
CKOpPOCTBIO JIBWXKEHMS M300paKeHHs M pa3MepamMu TNojis BbiBoga. llosTomy wumwuTanuio
JIBUKEHHSI OCYIIECTBIISIOT IyTeM (OPMHUpPOBAHUS HOBBIX (PAarMEHTOB, NPU COXPaHEHUU
CTaTUYECKUX (PparMeHTOB O€3 mepeMeH.

['padrueckum 311eMEHTOM Ha3bIBAETCS YIOPAIOUEHHOE MHOKECTBO TPUMHUTHBOB OJHOTO U
Toro >xe Tuma. [loHATHO, YTO TrpaduuUecKkuil SJIEMEHT MOXXET COCTOSATh BCErO0 U3 OJHOTO
IPUMHTHBA.

I'paduyeckum OOBEKTOM Ha3bIBACTCSA MHOXKECTBO MPUMHUTHUBOB, KOTOPHIE HMEIOT
OJIMHAKOBbIE BHU3yaJlbHbIE€ CBONCTBA W CTaTyC, M WACHTU(UUUPYIOTCA OAHMUM HMeHeM. [Ipu
dbopmupoBaHun rpaduyeckoro o0bBEKTa OTMAZaeT HEOOXOAUMOCTh B HM3MEHEHUHM PEXHUMOB
paboThl TpadUIecKOro KOHTpOJUIEpa (ammapaTHBIX OJIOKOB), KOTOPHIE OTBEUYAIOT 32 BU3yaJbHBIC
CBOMCTBA.

[TockonbKy M300paKEHHE MOXET COCTaBIATHCS W3 NPUMUTHBOB DPA3IUYHOTO THUIIA, TO
BBOJIST MOHSATHUS CETMEHTA, KOTOPBIH onpeensieTcs Kak COBOKYIHOCTh I'pa)UyeCcKuX 3JI€MEHTOB.
YPOBHIO CErMeHTa B A3bIKaX IPOrPaMMUPOBAHNS OTBEUAET TaKasi KOHCTPYKIIMS, KaK IpoLeaypa.

Boinonusis rpynnupoBaHHs MPUMHTUBOB B IIOMMEHOBAHHBIE CETMEHTBI, MPOTPaAaMMHUCT
MOXET CEJIEKTHMBHO H3MEHSTHh OTAEIbHBIC YACTH IOJHOTO M300PaKEHHS IMyTEeM H3BATHS HIU
MOAM(HUKAIIMN CETMEHTA.

I'papuueckue  37€MEHTBHI  SIBIAIOTCA  CHHTAKCMYECKUMH  OOBeKTaMH  (OmucaHHe
rpau4YecKux JTaHHBIX), B TO BpeMs, KaK CETMEHThl — CEMAHTHYECKUMHU (CBSI3b rpaduyecKux
JaHHBIX ), HAIIPUMED, 3/1aHUE, UEPUCHUE.

s paboThl ¢ 37IeMEHTaMH Tpa@UuecKuX H300paxeHHil yno0Hee MPUMEHSTh MOIXOIbI
00BbEeKTHO-OpUeHTHpoBaHHOro  mporpammupoBanus (OOII). OOII npeacraBiser coboit
TE€XHOJOTMI0 IMPOrpaMMHUPOBAHHUS, B OCHOBE KOTOPOH JIEKUT TOT K€ IMOJAXOJ, YTO IO3BOJISET
aoasM  (GopMHUpPOBaTh MOJENH OOBEKTOB peajbHOro mupa. Kaxaomy pearbHOMY OOBEKTY



COTIOCTABIISIETCS OOBEKT JAHHBIX (YaCTh TEKCTa MPOrPaMMbl) OOBEAMHSIONINA BOSAMHO KOI U
naHHble. braromapsi m1aHHOMY TMOJXOJy B 3HAYUTEIBHOM Mepe 00JIerdaeTcsi COTPYIHUYECTBO
pabounx rpymnm B paboTe HaJ KPYMHBIMH MPOEKTAMH, WCKIIOYAETCS HECAHKIMOHHUPOBAHHOE
UCIIONIb30BaHuEe JaHHBIX. OOBEKT MOXKET COJEpXkaTh 3aKPBITHIE MAaCCHBBI JIaHHBIX, padoTa C
KOTOPBIMU OCYIIECTBISIETCS TOJBKO (DYHKIIUSMHU, OMUCAHHBIMU B 9TOM ke 00BEKTe, CTOPOHHUI
)K€ TI0JIh30BATEN b, TIOJTYJAOIINI JaHHBIM OOBEKT BO BIIaJIEHUE, UMEET BO3MOXKHOCTh OOpaIeHus
TOJIKO K OTKPBITBIM JaHHBIM U (YHKIHSAM 3T0ro 00bekTa. OOIl mo3BossieT SJKOHOMHUTH BpeMs
32 CYET CO3JaHUsl HEpPaApXUUECKHX THIIOB JAHHBIX, IMOPOXAAas HOBbIE OOBEKTHI OT
CYLIECTBYIOIIUX W Hacuenys (MOJMHOCTHIO MIM YaCTHYHO) HMMEIIIHMECs B HEM JaHHbIE U

(GyHKIMH.

3. BAPUAHTHI 3ATAHUI.

Heo6xomumo ommcatp 2 rpadudeckux o0bekTa oToOpakaronux rpadudeckue mIpUMHUTHBBI
U aneMeHTHl (Tabn.1) mo BeIOOpY mpemomaBarens. I'paduueckuii 00BEKT JOIDKEH COAEpKaTh
XapaKTEePUCTHKAMH TIPUMHTHBA (CBOMCTBA), COOTBETCTBYIOIIUE T€OMETPUUYCCKUM TapamMeTpam,
BUAMMOCTH, IIBETY, U (PYHKIIUH, 0OecrieynBaromune 0ToOpakeHne TaHHOTO 00bEKTa (METO/IbI).

[locne co3manuss ~ OOBEKTOB JUIsi HPUMUTHBOB TpeOyeTcss HamucaTh HEOOIBIIYIO
OporpaMMy TOCTPOSHHSI HW300pak€HHsl W3 JAaHHBIX TNPHUMHUTUBOB, HWJUTIOCTPUPYIOIIYIO
UCTIOJIb30BaHUE ATUX OOBEKTOB.

4. MNOPAAOK BBIIIOJIHEHUA PABOTBI n METOIUYECKHUE
PEKOMEH/JALINN.

— OmnpenenuTh BCe CBOWCTBA TPUMUTHUBA, BHIJICTUTh YHUKAIbHBIE CBOMCTBA.

— OmnwucaTth METOIbI, HEOOXOIUMBIE I OTOOpaKeHUsT 0O BEKTOB.

— CocTaBuTh U OTJIAIUThH IPOTPaAMMYy TTOCTPOCHUS NU300paKEHHUSI.

— Co3pmarte [AMANOTOBBIM MOIYNb, i BapbHPOBAaHUS MapamMeTpaMu (CBOWCTBAMH)
rpaduuecKkux 0OBEKTOB.

— OTBeTUTH Ha KOHTPOJHHBIC BOIPOCHI.

5. YKA3AHMUA 10 OPOPMJIEHHIO OTYETA.
Kaxnpiii cTyneHT opopMisieT OT4eT, KOTOPBINA JOKEH COJePKaTh:
— IIOCTaHOBKY 3a/1a4U;
— aJTOPUTMBI PEIICHUS 3a/1a4H;
— TEKCThI pacleyvyaToK Nporpamm;
— IE€peueHb U XapaKTEPUCTUKY OLIMOOK, JONMYIIEHHBIX B IPOLECCE IPOXOKACHUS 3aJaH s,
— OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
K cocraBieHHBIM mporpaMMam CcleayeT JaTh TaOJHMIly HCIOJIb30BAaHHBIX HMEH
IIEPEMEHHBIX.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. Kakue cTpyKTypHBIE 3JIEMEHTbI H300paKeHUI CUMTAIOT TpapUUeCKUMHU TPUMUTHBAMHU?
2. YUeM OTIAMYarOTCs JOTHYECKUE TPUMHUTHUBBI OT (PU3UUECKHX ?
3. Kakumu atpulyramu 3a1atotcs rpadudeckue IpUuMUTHBBI?
4. Yem o0OyCIOBICHO BBEICHHE CTPYKTYPHBIX EIUHUIl THMA TpapUIeCKUid OOBEKT,
rpaduuecKuit 3IeMeHT?



NNa6opaTopHas pabota Ne2

IHocTpoeHue NPUMHUTHBOB, UCIOJb3YeMbIX B KOMIBIOTEPHOU rpaduke

CpeacTBaMM MPOrPAMMUPOBAHMS
1. HEJb PABOTBI.
enpro nanHOM pabOTHI SIBISETCS:
— TMpakKTUKa B pa3paboTKe rpaguuecKux mporpamm;
— 3aKperUieHue JEKIIMOHHOTO MaTepuana;
— TIOJy4YCHUE HABBIKOB MCIOJB30BaHHS OMOIMOTEKH CTAHAPTHBIX IIPOrPaMM;
— TpPaKTUKa B pa3pabOTKe alrOPUTMOB M IIPOrPaMM, UMEIOIIIUX MOYJIbHYIO CTPYKTYPY;
— yriyOJeHHe HAaBBIKOB OTJIA]IKH.

2. OCHOBBI TEOPHMU.

JlocTaToyHO BaXHBIM TOHSTHEM JJII pPAacTPOBOM CETKU SIBISETCS CBSI3HOCTH -
BO3MOXKHOCTh COEJAMHEHUS JBYX IHKCEIOB PAcTPOBOW JIMHHUEW, TO €CTh IOCIEI0BATEIbHBIM
HabopoMm mukcenoB. [Ipu 3ToOM BO3HUKAET BOMPOC, KOTJA MUKCEINbI (Xi, Y1) U (X2, Y2) MOXHO
CUHTATh COCETHUMU.

BBoauTtcs nBa NOHATHS CBI3HOCTH:

e 4-CBSI3HOCTbH, KOT/1a ITUKCEJIBI CYUTAIOTCS COCETHUMHU, €CIIN JTUOO0 UX X-KOOPJAUHATHI, JTHOO
Y-KOOPJMHATHI OTIIMYAIOTCS HA €AMHUILY, TO €CTh
X1-X2| +[y1 - y2| 1,

e 8-CBSI3HOCTh, KOTJa MHKCEIbl CYHTAIOTCS COCEIHHMH, €CIM HMX X- WU Y-KOOPJIHWHATHI
OTJIMYAIOTCS HE 00JIee YeM Ha €ANHUILY, TO €CTh
X1 - x2<L, [y - yo S 1.

Ilousite 4-cBA3HOCTH SBISIETCA Ooliee CUIBHBIM, YEM 8-CBSI3HOCTL: JIOOLIE nBa 4-
CBSI3HBIX MMHUKCENA SBJSIIOTCS U 8-CBS3HBIMH, HO HE Ha000poT (puc.1).

Tak kak MOHATHE JUHUUA OA3UPYETCs HA MOHSATHUU CBSI3HOCTH, TO €CTECTBEHHBIM 00pa3zoM
BO3HHMKAET MOHATHE 4- U 8-CBA3HBIX JUMHUU. [Ipn 3TOM HY)XHO MMETh B BU]ly, YTO PAcCTPOBOE
MPEACTABICHHE OOBEKTAa HE SBISETCA EIUHCTBEHHBIM M BO3MOXKHBI Pa3IUYHBIC CIIOCOOBI
MOCTPOEHUS.

PacTpoBoe npeacraBieHne oTpe3Ka

PaccMoTpuM 3amady TOCTPOCHHS PACTPOBOTO HM300paKCHUS OTpPE3Ka, COCTUHSIONIETO
TOUKH (X1, Y1) 1 (X2, y2). 171 IpocTOTHI Oy/ieM CUUTATh, YTO
0<y—y; £ x,—Xxq.

Torma oTpe3ok OMUCHIBACTCS CICAYIOMNM ypaBHEHUEM:

Y7 Y,
y=y,+—(x-Xx)), X€[Xx,X,]
X, =X,
wm y=kx+b.
[Ipocreiimmii aropuT™ pacTpoBOTO MPEICTABICHUS OTPE3KA UMEET BUI:

AaroputMm bpe3enxeiima

Hcnonb3ys peKkyppeHTHOE COOTHOLICHHME JJIsl BBIUMCIEHHUS Yy, MOXHO YIPOCTUTh
(GYHKIMIO, OJHAKO 3TO HE YCTPAHSET OCHOBHO20 HeOOCMAMKA an20PpUmMMAa — UCHONb308AHUS
6euyecmeeHHbIX gbluucaeHyll 11 paboThl Ha LEIOYNCIIEHHON pPelIeTKe.



B 1965 rony bpesenxeiiMoMm ObLT MpeIOKEeH
MPOCTON UETOYUCICHHBINA aJrOpUTM JIsl PaCTPOBOTO
IIOCTPOEHHUS OTpe3Ka, NEpPBOHAYAIBHO
IpeHa3HAYEeHHbIN IS UCIIOJIb30BaHUS B
rpadonocTpouTensx. T

[Ipn mnocTpoeHuM pacTpoBOrO HU300paNKEHUS bl L° "
OTpe3Ka Bcerga BblOMpaeTcs  Omwkalmmid 1o =
BEPTUKAIIU MTUKCEI.

IIpu sToM u3 nByx Touek A u B (puc.2) a
BbIOMpaeTcs Ta, KoTopas OJMKe K MCXOJHOW MpsAMOi
(B naHHOM cilyyae BbIOMpaeTcs Touka A, Tak Kak a <
b). s aToro BBoguTcs uncio d=(x; — x;)(b - a). Puc. 2.

B cayyae d > 0 3HaueHue y OT IpeablaylIeH
TOYKHM yBennuuBaercs Ha 1, a d - Ha 2(Ay-Ax). B mpoTuBHOM citydae 3HaU€HUE Y HE U3MEHSIETCH,
a 3HaueHue d 3ameHsercs Ha 2Ay.

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

OOuwmii ciyyail MPOM3BOJILHOTO OTpE3Ka JIETKO CBOJUTCS K PACCMOTPEHHOMY BBIIIE,
clenyer  TOABKO — MMETb B BUAY, YTO  NpU  BBHINOJIHEHUH  HEPaBEHCTBA
|Ay| > |AX| He0OX0IUMO TOMEHSTh MECTAMH X H 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 10 OCH Y,
KaK TOJIBKO Y”'2 CTaHOBUTCS MEHbIIIE Wi paBHOU R™-X".

[Touemy 310 yno6Ho? 3Has R?-X? B HauaIbHOI TOYKE, B KaXIOU CIEAYIOLIEH TOUKE 3TO
3HAYEHUE BBIYUCIISIETCS OYEHB MTPOCTO

R*-[ X +2¥X +1].

BrruuTas u3 nocnegneit GopMysbl MPEANOCIECTHION, MBI IIOTYYUM 3HAYEHHUE TI0 OCH Y ISt

CJIEIYIOLLEro 3HaUeHUs 0 OCU X 3Hasl Mpeplylllee 3HaUeHue o ocu Y.

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

I[MocTpoenue okpy:xkHocTH MeTo10M bpe3enxema.

Jnst mro00W 3alaHHONM TOYKM Ha OKPY)KHOCTH TPU TEHEPAMH IO YacOBOWM CTPENKE
CYHICCTBYCT TOJILKO TPU BO3MOXKXHOCTU BLI60pa CJICAYIOUICTO MHKCCIIA, HAUITydIICM CHOCO60M
npUOIIIKAIOLIET0 OKPY>KHOCTh: TOPU30HTaJIbHO BIPABO, IO JAMAroHadW BHHU3 U BIPABO,
BCPTUKAJILHO BHU3. Ot HaIlpaBJICHUA:

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



Kputepuem orneHkr Hanbosee MoaAX0AIIEro u3 TpeX BapUaHTOB CIY)XKUT Pa3HOCTh MEKIY
KBaJIpaTaMU PacCTOSIHUN OT LIEHTpa OKPYKHOCTHU JI0 JuaroHanbHoro nukcena ( X+1, Y-1 ) u or
LIEHTpa 10 TOYKH Ha OKPYKHOCTH R*:

Delta=(X+1)+(Y+1)-R’

3. BAPUAHTHI 3AJTAHUM.

[IporpamMma, HamucaHHas B XOA€ JaOOpaTOpHON pabOTHI JOKHA OTOOpakaTh paboTy
pactpoBoro Merojaa.. HeoOXxoammo mpeaycMOTpeTh BO3MOXKHOCTH ITOIIATOBOTO IOCTPOSHUS
pactpa.

NunuBuayanpHOE 3aaHAE OMPECIIICTCS AT KAKIO0TO CTYISHTA MPET01aBaTeIIeM.

Tabm.3.

4. MHOPSAIOK BBIIIOJIHEHU S PABOTBI 141 METO/JUYECKHUE
PEKOMEH/JAIIUMN.
— Omnmucath MeTObI (HOPMBI, OTOOPAKAIOIINE HA HEH CETKY.
— CocTaBUTh ¥ OTJIAIUTH TIOJIIPOrpaMMy MTOCTPOCHHSI PACTPOBOTO H300PaKEHUSI.
— O0ecneunTb BO3MOKHOCTD MOIIArOBOTO MOCTPOCHUS.
— OTBeTUTH HA KOHTPOJIHHBIC BOMPOCHL.

5. YKA3AHMUA 110 OPOPMJIEHHIO OTYETA.
Kaxplii ctyneHT opopmisier 0T4eT, KOTOPBI JOIKEH COAePKaTh:
— IIOCTaHOBKY 3aJa4u;
— aJITOPUTMBI PEIICHUS 3a/1a4H;
— TEKCTBI pacIedyaToK Iporpamm;
— TepeveHb U XapaKTePUCTHKY OLIMOOK, TOMYIIEHHBIX B IIPOIecce MPOXOKICHUS 3aJaHNS;
— OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
K cocraBieHHbIM mporpaMMam cleayer JaTh TaOJauIly MCIOJb30BAaHHBIX HMEH
IIEPEMEHHBIX.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. Yro Ha3bIBaeTcs pacTpom?
2. [louemy BOo3HMKaeT HEOOXOAUMOCTh PACTPOBBIX AITOPUTMOB?
3. IlpuBeaute u3BecTHble BaM anroput™Mel pacTpoBoii rpaduku.
4. Kaxoii ypoBeHb peanu3anuu rpaduky MpeIrnoYTHTENbHEE alllapaTHbIA WM MPOrPaMMHBIA?
[Touemy?
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NNa6opaTtopHas pabota Ne3

IHocTpoenne rpaguyecKUX NPUMHUTHBOB HA YBEJIUYEHHOUM PaCTPOBOi

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  yBEITHMUCHHOMN
pacTpOBOM CETKE.

B ciyuae 3amaun mOCTpOEHUSI PACTPOBOTO M300paKEHHsI OTPE3Ka, COSTUHSIONIETO TOUKU
(X1, Y1) ¥ (X2, y2). 715t mpocTOTHI OyIeM CUUTATh, YTO
0< Y2 — Vi1 < X2 — X1.

Torna oTpe3ok ONUCHIBAETCS CIEAYIOUUM YPaBHEHUEM:

yZYI-i_?(X_X])’ XE[Xlaxg],

» T X
wm y=kx+b.

[Ipocreiimmii anropuT™ pacTpOBOTO MPECTABICHUS OTpE3Ka UMEET BUJ:

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

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

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

3. BAPUAHTHI 3AJTAHUM.

[Iporpamma, HamucaHHass B XoJe JiabopaTopHOW pabOTHl JODKHA OTOOpaXkaTh
YBEJIMYEHHYIO CETKY MHKCeNoB. JlemoHcTparusi paboThl pacTpoBOrOo MeTojAa JOJDKHA
MPOU3BOIUTHCS HAa O3TOM cerke. HeoOXxommMo mpeaycMOTpeTh BO3MOKHOCTH MOIMIATOBOTO
MIOCTPOCHUS pacTpa.

4. MNOPAJOK BBIIMIOJTHEHUSI PABOTbI U  METOAWYECKHUE
PEKOMEH/JALIUN.
— Omnwucats MeTobI GOPMBI, OTOOPAKAIOIINE HA HEH CETKY.
— CocCTaBUTh M OTIAIUTH MOANIPOTPAMMY IIOCTPOCHUS PACTPOBOTO H300PaKEHHSL.
— O0ecneunTh BO3MOXXHOCTD MOIIAroBOT0 TOCTPOCHUSI.
— OTBETHUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

5. YKA3AHMUS 11O O®POPMJIEHHUIO OTYUETA.

Kaxplii cTyneHT opopmisier oTyeT, KOTOPBI JOKEH COAEPIKaTh:
— IIOCTaHOBKY 3a/1a4U;
— QJITOPUTMBI PEUICHUS 3aa4U;
— TEKCTBI pacleyaToK IIporpaMm;
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— TMepeuYeHb U XapaKTEePUCTUKY OIIMOOK, JOMYIIEHHBIX B IPOIEcCce MPOXOKICHUS 3aJaHMs,
— OTBETHI HA KOHTPOJBHBIE BOTPOCHI.
K cocraBnenHbIM mnporpammam cieayeT JaThb TaOJMIly HMCIHOJb30BAaHHBIX HMEH
MePEMEHHBIX.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. Yto Ha3pIBaeTCa pacTpom?
2. [Touemy BO3HHMKaeT HEOOXOIMMOCTb PACTPOBBIX aJITOPUTMOB?
3. IIpuBenure uzBectHbie Bam anroputmel pacTpoBoil rpaduxu.
4. Kaxkoii ypoBeHb peanu3zanuu rpaduky npeanoyTuTeIbHee annapaTHblil WK MPOrpaMMHBIN?
[Touemy?

NNa6opaTtopHas pa6oTta Ne4

Pab6ora ¢ ysiemenTamu u aerajasamMu. Co3nanue u opopmiieHUE YepTexKeil.
1. HEJIb PABOTBI.
[enpro JaHHOM paOOTHI SIBIISETCS:

— O3HAKOMJICHHUE C MPUHIIMITIAMH MpoeKTupoBanus B SolidWorks;

— TpUOOpPETEHHE HaBBIKOB B pabOThI B cucteme SolidWorks;

— DJKCIIEPUMEHTHPOBAHHE C JIEMEHTaMH U pa3MepaMH, a TakXKe co3JaHue 3-MepHOil Moenu.

2. OCHOBBI TEOPUMN.

SolidWorks — 3T0 cucTemMa aBTOMATH3MPOBAHHOTO MPOCKTHUPOBAHMS, WCIIOIB3YIOMIAs
3HaKOMBIA TOJb30BaTeNt0 Tpaduueckuii uHTepdeiric Microsoft Windows. Ot1o nerkoe B
OCBOCHHH CPEJICTBO TO3BOJISIET HHKEHEPAM-TTPOSKTUPOBIINKAM OBICTPO OTOOpakaTh CBOM HJIEH
B 9CKH3€, SKCIEPUMEHTUPOBATh C AJIEMEHTaMHU U pa3MepaMM, a TaKKe CO3/1aBaThb MOJEIU U
NOJIPOOHBIE YEPTEXKHU.

C nomomnbio SolidWorks MoxkHO co3n1aBaTh TpexMepHbIe MOJEJIH, a He TOJBKO
ABYXMEpHbIE€ YepTeXu. ODTH TPEeXMEpHBIC JICTAIA MOXKHO HWCIIONB30BaTh ISl CO3JAHHS
JIByXMEPHBIX YEPTEKEH U TPEXMEPHBIX COOPOK.

SolidWorks — 310 cucrema, padoTrarmas no NpuHUUIY 3aJaHusi pa3MepoB. MoxHO
3aJaTh pa3Mepbl U TEOMETPUYECKHE B3aMMOCBI3M MEXAy diemeHTamu. [Ipu wn3MeHeHun
pa3MepoB U3MEHSIOTCS pa3Mep U Gpopma JeTair, HO COXpaHsIeTCs OOIIHIA 3aMBICEN TPOEKTA.

Tpexmepnasa moaeanb SolidWorks cocront u3 nerasei, cOopok u yepresxkeit. [leranu,
cOOpKHM M 4YepTEXH OTOOpPAXKAIOT OJHY M Ty K€ MOJENb B PAa3NIMYHBIX JOKyMeHTax. JIroOble
U3MEHEHHUs, KOTOpbIe BHOCATCA B MOJENb B OJHOM JOKYMEHTE paclpOCTPaHSIOTCS Ha JIpyrue
JOKYMEHTBI, COZICpPIKAIIIE ITY MOZEIb.

Co3ganue M HUCNOJIb30BAHHE 3CKHM30B JIsl OCTPOCHUSI MHOTHX 3JIEMEHTOB. DCKU3 —
3TO JBYXMEPHBINA Mpo(uis WiK monepeyHoe cedeHue. s co3aanus 3JeMEHTOB 3CKH3bI MOTYT
OBITb BBITSIHYTHI, IOBEPHYTHI, PACCEUEHBI CIIOKHBIM 00PAa30M HJIM CMELIEHBI [10 KOHTYPY.

Hcnosib3oBanue 3JIeMEHTOB /ISl IOCTPOEHHS IeTaJIeH.

OnemMeHTaMH MOTYT ObITh (opMbl (OOOBINIKK, BBIPE3bl, OTBEPCTHUS) M OIEpaIu
(ckpyrnenusi, packu, 0OOJIOUYKHU U T.1I.), KOTOPbIE KOMOMHHUPYIOTCS JIJIsl TOCTPOCHUS JACTaJCH.

OxHna nokyMeHTOB. OxHa 10okyMeHTOB SolidWorks comepxaT nBe maHenu:

— B JICBOW MaHEH OKHA COEPXKUTCS CIIEayIolIee:

* nepeBo KOHCTpyupoBaHus FeatureManager, B KOTOpOM OTOOpa)keHa CTPYKTypa JeTaj,
COOPKH WM YepTexa;

* property Manager (MeHemkep CBOICTB) obecneunBaeT aJlbTepHATUBHBIN CIOCO0 PHUCOBAHUS U
UCHoJb30BaHus npuioxeHus SolidWorks;

+ configuration Manager (MeHemxkep KOH(PUIypalnu) CIYXUT JUId CO3JaHMs, BBIOOpa H
IPOCMOTPa MHOTOUHCIIEHHBIX KOH(QUTYpAIHii JeTaneid 1 cOOPOK B JOKYMEHTE;
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* HaCTpauBaeMble JIOMOJHUTEIbHBIE IPUIIOKEHHS (100aBIeHUs) TPEThUX pupMm;

— IpaBasi MaHelb MPeJICTaBIseT cO00U epaghuueckyro obnacme, B KOTOPOI BBIMOIHIIOTCS

pa3UyHbIC ONepaIy Ha/l AETaNbI0, COOPKOM MITH YePTEKOM.

O0menpuHsTHIE TEPMUHBI B Mojessix. [lomb30BaTento HEOOXOAMMO O3HAKOMHTHCS C
HIDKEYKa3aHHBIMH TEPMUHAMM, BCTPEUAIOIIMMUCS B TOKyMeHTaMu 1iis cuctemsl SolidWorks.

Mapxepsbl. Mapkepbl MO3BOJISIIOT TUHAMUYECKH MEpPEeTacKUBaTh U 3aJaBaTh HEKOTOPbHIE
napameTpsl, He Hokujaas rpaduueckoir obmactu. L[BeT Mapkepa BBIOMpaeTCs € HOMOIIBIO
komana Uncrpymentsl, [lapamerpsl, HacTpoiiku nosnb3oBartens, L{Bera B none CucremHble
1BeTa. AKTHUBHBIE MapKepbl OTOOpakaroTCsi LBETOM KOMaHIbl BbicBeTHTh. HeakTuBHBIC
Mapkepbl oToOpakatorcs iBeToM HeakTHBHBIX 00beKTOB.

IManean mHCTpyMeHTOB. KHONKY MaHeIM MHCTPYMEHTOB JAIOT BO3MOYKHOCTH OBICTPOTO
JI0CTyIa K YacTO UCIIOJIb3yeMbIM KOMaHAaM. M0KHO yCTaHaBJIMBATh MECTOIOJIOKEHUE NTaHesIen
UHCTPYMEHTOB M OTOOpakaTh WJIM HE OTOOpakaTh MX B 3aBUCHUMOCTU OT THIIA JIOKyMEHTa
(meranb, cOopka wimu dYeprex). Jnsg kaxmoro Tuma JokymeHta mporpamma SolidWorks
3alIOMMHAET, KaKue MaHeld MHCTPYMEHTOB, U B KAKOM MecCTe cieqyeT oToopaxars. Hampuwmep,
OpU OTKPBITHHM JIOKyMEHTa COOpKH MOXHO YKa3aTh, 4TOObI OTOOpa)kajach TOJBKO MaHEIh
UHCTPYMEHTOB COOPKH.

Jlna omoobpasicenusn unu CKpolimusa omoeabHblX naneeil UHCMPYMEHmog:

Bri6epute Bua, [Iane i HHCTPYMEHTOB WM HAXMUTE TTPABO KHOMKOW MBIIIIA Ha paMKy
okHa SolidWorks. IlosiBuTCS crucok Bcex TaHENel MHCTPYMEHTOB. llaHenw WHCTpYMEHTOB,
OTMEUEHHbIE T'aJIOUKOM, BUJIHBI HA SKPAHE; a T€, KOTOPbIE HE OTMEUYEHBI, — CKpbIThl. HaxkmMuTe Ha
UM TTaHEeJIN UHCTPYMEHTOB, YTOOBI BKIIIOUUTh UM OTKIIIOYUTH €€ OTOOpaXKeHue.

Umoost nacmpoums, KaKue Rnaneau UHCMPYMEHmMOE OyOoym omooparcamvcsa O/
00KymeHnmoe oemaJeil, cOOpoOK uiu uepmedsiceil:

OTkpoiiTe JOKyMEHT JeTand, cOOpku WM 4YepTeka. Bwibepute HHCTPYMeHTHI,
Hacrtpoiika win HaXMHTe NpaBOM KHOMKOW MBIIIM B OOJACTH MaHENH HHCTPYMEHTOB U
BeiOepute Hacrtpoiika. Ha Bknanke IlaHeam HMHCTPYMEHTOB BbIOEpUTE BCEe MaHETH
UHCTPYMEHTOB, KOTOpble HEOOXOAMMO OTOOpa3suTb, M OTMEHHUTE BHIOOpP BCeX MaHenel
UHCTPYMEHTOB, KOTOpble HEOOXOAMMO CKpbITh. IlaHenM HMHCTPYMEHTOB JHWHAMHUYECKU
HOSIBJISIFOTCSL U UcCYe3aloT B oOnacTu mnaHened mHcTpymeHTOB. Haxkmure OK nns mpunsatus
VU3MEHEHUN M 3aKpbITHS JUAJIOTOBOrO OKHAa WM Haxmure OTMeHa. MOXXHO TakkKe HaXaTb
Copoc 11t OTMEHBI BCEX BBIIOJHEHHBIX U3MEHEHUIN U BO3BpaTa K MPEJbIIyIIUM MapaMeTpaM.
[To *enaHWIO MOKHO IepeMelaTh NaHeIu WHCTPYMEHTOB. [laHenn HHCTPYMEHTOB MOT'YT OBITh
IUTABAIOIIMMHU WM MIPUKPETJIEHHBIMU B OJIHOM U3 00s1acTell maHeneil HHCTPYMEHTOB.

lNonyyeHue cnpaskKu.
I[J'Iﬂ MMOJY4YCHHUS OTBCTOB Ha BOIIPOCHI CYHICCTBYCT HECKOJIBKO Coco00B:

Jns momydennss OnepaTuBHOM CNPABKH HAKMHUTE KHOIKY I/IJ'II/I B CTPOKE MEHIO
BeiOepute CnpaBka mo SolidWorks. OmneparuBHast crpaBka — 3TO 4YacTh PYKOBOJCTBA
Hnumepaxmusnoe Pyxosoocmeo noavzosamens SolidWorks, B KOTOpoi TpuBefeHa MoapoOHast
uHopMaLus 00 UCIIOIB30BaHUU TporpaMMHoro odecrieyenus SolidWorks.

Hns monydenuss copaBkd YUTo 3ITO0 Takoe? HaXMUTE KHOIKY Ha TMaHeIn
MHCTpyYMeHTOB “CTaHpapTHas ~, 3aT€M HaXXMUTE Ha 3HAYOK B MMAaHEIM UHCTPYMEHTOB WJIA Ha
aneMeHT FeatureManager. CnpaBka “Uto 3T0 Takoe?” Takxe MPeaOCTaBIACTCS sl HEKOTOPBIX
9JIEMEHTOB B rpaduyeckoi 00acT.

Jl1st BBI30Ba OMEpPATUBHBIX YUEOHBIX MOCOOMM, OOYJArOIINX TOMY, KaK CO3/aBaTh JETaJIH,
cOOpKHU U YepTexu, BbIOepruTe DYHKIHOHAIbHbIE HHCTPYKIMH. 31€Ch TaK)Ke MOXKHO HAWTH
CBeZICHHsI 00 OCHOBHBIX MOHATHSX, UCIIOJIB3YEMBIX B IporpaMmMHoM obecriedennn SolidWorks.

Ha6op npumepoB. HaGop mpuMepoB HCTONB3yeT 3TAIOHHBIE NI€TAH, KOTOPHIE MOXKHO
MPUMEHSATh KaK OCHOBY ITPU IPOEKTUPOBAHUH.
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CoBer 151 HOBHYKOB. UTOOBI coBeT MOSBISUICS Tpu KaxaoMm 3amycke SolidWorks
2001Plus, BbriOeputTe napamerp OTo0pakaTh COBeThI NMPU MycKe B AuanoroBoMm okHe CoBer
AJI5l HOBUYKOB.

Jlig moydyeHust cipaBKu, KOTopasi JaeT OlMCcaHhe aKTUBHOTO JHAIOrOBOrO OKHA, a TaKXkKe
o0ecreynBaeT JOCTYNl KO BCEH ONEpaTUBHOM CHpPAaBOYHOW CHUCTEME, B JIMAJIOTOBOM OKHE
Ha)XXMHUTE KHOMKY ? win kiasuiry F1.

st oToOpakeHHsI BCIVIBIBAIOLINX MOACKA30K Ul KHOIOK, ONMCHIBAIOLINX Ha3HauUCHHE
KHOTIOK Ha TIaHEJI WHCTPYMEHTOB, IOMECTUTE yKa3aTelhb MBIIIN Ha KHOIIKY, ¥ ITOYTH Cpa3y Ke
HOSIBUTCS BCILIBIBAIONIAS MTOJICKA3KA /IS ATOM KHOMKH.

[Ipu nmepemenieHny yKa3aTellsi MBIIIN 10 KHOIKAM Ha TTaHEIH HHCTPYMEHTOB WJIH BBIOOpE
JJIEeMEHTa MEHIO, B CTPOKe COCTOSIHMSI B HIbkHed wactu okHa SolidWorks mpenmaraercs
KpaTKOe OnucaHue (pyHKIIHH.

Co3daHue dokymeHma Hoeol demaJu.

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

L]
HaKMHUTE KHOIKY E Co3naTh Ha MaHenu WHCTPYMEHTOB “‘CTaHmapTHas” WM BbIOEpUTE
®@aiin, Co3nars. [TosBurcs auanoroBoe okHo HoBblii nokymenT Solid Works.

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

PucoeaHue npsiMoy20JsibHUKa.

[lepBbIM »7€eMEHTOM B JIeTald SBISETCS KOpPOOKa, BBITAHYTas M3 ACKU3HOTO
npsiMOyrosibHOro npoduist. Haunem ¢ prcoBaHus NpsiMOyTOJIbHHKA.
¢ UToObl OTKpBITH ABYXMEPHBIM 3CKM3, HaXMHUTE KHONKY JCKH3 Ha IaHEIH
UHCTPYMEHTOB “Ocku3 ~ uinu BblOepuTe BeraBka, JckHM3. DCKHM3 OTKpOETCS Ha
nepeaHen mIOCKOCTH.

=

¢ Haxwmure KHONKY IIpsiMOyroJiIbHUK Ha TAHEIM HWHCTPYMEHTOB —
“UucTpymenTsl dScku3a ~ win BeiOepure HWMHETpyMeHTBHI, O0beKTHI 3CKHU3A,
IIpsiMOYTr0JILHUK.

¢ IlepemecTtute yka3arenb B UCXOAHYIO TOUKY 3cku3a. [Ipu nmomemniennn ykasarens
Ha MCXOJHYIO TOYKY OH NPUHHUMAET cienymromyio Gopmy. Haxmure neBy0 KHONKY
MBIIIYM M HAYHUTE IEPEMEIICHHUE yKa3zarens A CO3JaHus npsMoyroipHuka. Ilpu
NepeMeIeHIH yKa3aTens 00paTUTe BHUMaHUE Ha TO, YTO PSAAOM C HUM O0TOOpaXkaeTcs
pasMep NpsMOYroJIbHHKA. HakMuTe KHONKY MBIIIM I 3aBEPIICHUS IOCTPOCHHUSA
MPSIMOYTOJIbHUKA.

¢ Haxmute kHONKY BoiOparh, Ha maHeaW HHCTPYMEHTOB “ICKH3” WIIH
BbiOepuTe UHCTpyMeHThI, BbIOpaTh. /[Be CTOPOHBI NPSAMOYTOJIbHUKA, KacaloUulHecs
HCXOJHOM TOUYKH, OTOOpa)karoTcs 4epHbIM IBETOM. [lOCKOIBKY pHCOBaHHE 3CKH3a
HAa4YMHAJIOCh B MCXOJHOM TOYKE, BEpPIIMHA OTUX JABYX CTOPOH aBTOMAaTUYECKU
npugsasvieaemcsi K UcxoaHou Touke. (HesaBucumoe mnepemelieHrne BEpIIMHBI
HEBO3MOXHO.) /IBe Apyrue cTOpoHbI (M TPU BEPILIMHBI) IOKA3aHbl CHHUM IIBETOM. DTO
03HAYaeT, YTO UX MOXKHO CBOOOJHO IEpeMeniaTh.

¢ HaxMure Ha OAHY M3 CTOPOH CHHErO L[BETAa W MEPETALIUTE €€ WIN MapKep
BEPILUHBI UIs1 U3MEHEHHS] pa3MEPOB MIPSIMOYT OJIbHUKA.
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3. BAPUAHTHI 3ATAHUM.

B pesynbraTte BBIMOMHEHUS JaHHOW paboTHI JOJKHA OBITH CO3/1aHa TPEXMEpHas MOETb
netanu. VHauBuAyanbHbIA BapuaHT JAETadd OINpEeNseTcs IpenojaBareiaeM s KaXIoro
CTYJEHTA.

4. MNOPAIAOK BBIINIOJITHEHU A PABOTbI n METOINYECKHUE
PEKOMEHJIAILIUMN.
— Onucarp adropuT™ Co37aHus 3-MEPHOU MOJIENH;
— VYKazarhb 3JIEMEHTHI, COCTaBIISIONINE MOJIENb, B IOPSIKE UX CO3JaHUsI.
— Ilepeuncnuth U3MEHEHUs, KOTOPbIE HEOOXOAMMO BHECTU B ITH AJIEMEHTHI JJISI CO3JaHUS
MOJICIIH.
— OTBeTUTH HAa KOHTPOJBHBIC BOTPOCHI.

5. YKA3AHMUS 11O O®OPMJIEHUTIO OTYUETA.
Kaxxnpiii cTyneHT oopMiIsieT OT4eT, KOTOPBIN JOKEH COJIePKaTh:
— HWHAMBUAYAIbHOE 3aJaHUE;
— AJroputMm, OTpa)KaroIIMi MOCIEA0BATENbHbIE TAMbl CO3/JaHUs 3-MEPHOU MOJEIH;
— TMepeuYeHb U XapaKTEePUCTUKY OIMIMOOK, JOMYIIEHHBIX B IPOIEcCce MPOXOKICHUS 3aJaHMs,
— OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. YTo mpOoMCXOIUT € MOJEIBIO AE€TAJIU IIPU U3MEHEHUH Pa3MepOB B IIporiecce paboThl?
2. IIpuBeaute mpuMep JIEMEHTOB, CIOJIB3YIOLUIUXCS [IPU IOCTPOEHUM 3-MEPHON Mozenn?
3. Kakoii 5cku3 sBiseTcs Nepeonpee€HHbIM?
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