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COMPYOHUYECMBO.



AHHOTauUuusA

[Ipennaraemass mporpaMMa IpeiHa3HaueHa /i BbIIOJHEHUS NPOEKTHBIX M HAy4YHO-
UCCIIEIOBATENBbCKUX pacueToB pa3HOOOpPa3HBIX  MPOCTPAHCTBEHHBIX  KOHCTPYKIIMM,
MEXaHU3MOB, IPUBOJIOB METOJOM KOHEYHBIX  3JIEMEHTOB Ha mepcoHalbHbIX OBM B
onepannoHHol cucteme Windows-95 u Bole.

ITporpamma "3eHuT-95" - pe3ynbTar JajbpHEHIIEr0 pa3BUTHUS  U3BECTHOIO MaKeTa
MPUKIATHBIX TMPOrpaMM «3€HHUT», pa3padoTKa KOTOporo Havdaiach B 1988 r., m sBiseTcs
MOJTHOCTBIO OTEUYECTBEHHOM pa3pabdOoTKOiA.

Jis mmpokoro Kjacca MPOCTPAHCTBEHHBIX KOHCTPYKUMH U JIeTaleil IporpaMma
o0ecrieyrBaeT pelIeHre CISAYIOINX 3a/1a4:

- pacuet Aedopmaluii U HanpsLKEHUH IPU CTATHYECKOM HarpyKeHUH;

- pacueT mapaMeTpoB IBWKCHHS, IAePopMaluii W HANpPsDKCHUH TpU AWHAMHYECKUX
MEePEeXOIHBIX Mpoleccax;

- pacueT 9actoT ¥ GopM COOCTBEHHBIX KOJEOAHUI;

- pacueT aMIUIUTY]l BEIHY)KICHHBIX KOJIeOaHUil;

- OIPEJEIIEHNE WHEPIUOHHBIX XapaKTEPUCTHK;

- pacuéT mapaMeTpoB CTAI[MOHAPHBIX U HECTAI[MOHAPHBIX MIPOLIECCOB TEILJIONEPEeIayn.

OTnuuuTEeNbHONM OCOOEHHOCTBIO IPOTPAMMbI OT OTEYECTBEHHBIX M 3apyOE’KHBIX
aHAaJIOTOB, SIBJIIETCS BO3MOXKHOCTh PEIIeHUs Kak TpaauluuoHHbIX Mg MKD 3anau, pemaembix B
paMKax JOMYIIECHUsI O MajblX IMEpPEeMENICHUAX, TaK U 3a/1a4y JUHAMUKUA U CTATUKHU CIIOKHBIX
HEIMHEMHBIX ~ MEXaHUYECKUX  CHUCTEM, OJIEMEHThl  KOTOPBIX  COBEpIIAIOT  OoJbIlne
KMHEMATUYECKUE TEPEMEIICHHUs] W, OJHOBPEMEHHO, HCIBITHIBAIOT YIPYTHE M IJIACTUYECKUE
nepopmaruu.  [Iporpamma  obecrieuuBaeT  coemecmuoe  paccmompenue — OONbUUX
KUHeMamuyeckux nepemewjenuti u oegopmayuii KOHEUHbIX 3JIEMEHTOB, a TAaK)K€ W3MEHEHUs
CTPYKTYphl MOJIEIM BO BpeMsl paccMmarpuBaemMoro mporecca. Ilpu 3ToM obecreueHa
BO3MOXXHOCTh 3aJIaHUS MPAKTHYECKH JIF0OOT0 3aKOHA M3MEHEHHUs HArpy30K M KUHEMaTHYECKUX
BO3MYILEHUH BO BPEMEHH.

B Oubnuorexe 371€MEHTOB UMEIOTCA cmepocHesvle, obvemHuble KO, niacmunvl, yenvlu
PAO  CReyUuanbHbIX JJIeMeHmo8 (eubKue HUmMu, Heyoepxcusawjue cesa3u, meepovie meid,
NeMeHMbl MEXAHUIMOB, NPUBOO08).

BosmoxkeHn yué€t gusndeckoil HEMMHEHHOCTH CBOMCTB MaTepuana Kak mpu aedopmanuu,
TaK U MU JEHCTBUH TEMIIEPaTyphI.

Jlns BBOAA M peAAKTHUPOBAHUS MCXOJHBIX JAHHBIX UMEETCs YIOOHBIN epaguueckul
peoakmop.

BoiBon pe3ynpTaToOB pelieHHs 3aiad BO3MOXKEH B BHUAE TpaduKOB, TAaOIUIl U CXEM
KOHCTPYKIIMU B UCXOJHOM U CMEIIEHHOM B pe3ysbTare neopMallii COCTOSHUAX B Pa3IUYHbIC
MOMEHTBl BPEMEHH, a TaKXe B COOTBETCTBUM ¢ (opmamu KojeOaHUN, aHUMAaIMSL.
Ob6ecneunBaeTcs BBIBOJ HampspKkeHU B KO Mozenu B Bujie IIBETHON 3aKpacku 00JacTei paBHBIX
HaIpsDKEHUH ¢ TI0/IaBJICHUEM HEBUINMBIX JTMHUH.
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BBeneHue

[Tporpamma "3eHuT-95" npeaHazHaueHa A pacyETOB NEPEMEUICHUM, HANpsKEHUN u
nedopMaluii B MPOCTPAHCTBEHHBIX KOHCTPYKIMSIX U JETalSIX, MPEACTaBISEMBbIX  METOJIOM
KOHEUHBIX 3JIEMEHTOB B BHJIE CHCTEM, COCTOSIIMX M3 CTEp)KHEH, IJIacTUH, OOBEMHBIX
3JIEMEHTOB, 3JIEMEHTOB, PAcCMaTPUBAEMbIX KaK TBEpAOE TeNo, TMOKMX HUTEH M pa3iHuHbIX
CBSI3€M, NpPU CTAaTUYECKOM M JUHAMHYECKOM XapaKTepe IMPUIIOKEHHs BHEIIHHUX Harpysok,
4acToT U (GOopM COOCTBEHHBIX KOJEOAHUU, aMIUTUTYJ BBIHYKICHHBIX KOJICOaHHM, a Takxke
MHEPIUOHHBIX XapaKTEPUCTHK JeTallei CI0MKHON (POPMBI.

[Iporpamma mpennazHaueHa s pabotel Ha IBM - coBmectumbix [I9BM moj
yIpaBICHHEM ocC Windows-98/2000/ME/NT/XP/7/8/10. Nwmeer CTaHIapTHBIN
OJTHOJIOKYMEHTAJIbHBIM HHTEp(Eic MOoJIb30BaTeNs. B nokymeHnte u310XEHBI CBEICHUS,
HEOO0XOAMMBIE JJISl HCIIONB30BaHMUS  [IPOrPaMMBI IIPH PEIICHUH YKa3aHHbBIX 33jad.

1. O6wWwume cBeaeHUs

1.1. HasHauyeHue nporpaMmmsbl

IIporpamma npegHa3zHayeHa JJIsd PELICHUS CIEAYIOINX 3a/1ay:

e pacuerT JAe)OpPMAIMOHHBIX MEpPEeMEUICHUH B KOHCTPYKLHUSAX IPH CTaTHUYECKOM
Harpy>KeHUU;

e pacyer IIepeMEUICHUHM M HalpsHKEHUHM B DJJEMEHTaX B KOHCTPYKUMH IIpH
JUHAMHYECKOM HarpyeHUH B paMKax JIOMYLUIEHHs O MaJIbIX [IEPEMELICHUIX;

e pacueT INEpPEeMELICHUMH W HaNpsDKEHWH B DJIEMEHTAaX B KOHCTPYKLMH IIpU
JMHAMUYECKOM Harpy>K€HHH C Y4eTOM OOJIbLIIMX KMHEMAaTHYECKUX IepeMEelICHUH;

. orpezieNieHUe YacToT U (opM COOCTBEHHBIX KOJIEOaHUIM KOHCTPYKLIUMT;

® pacyeT aMIUIMTYJ KoJjeOaHUil moJ JeicTBUEM MNepUoJUYecKOl BO3MYIIAIONICH

cUIIbI (BUOpaiuii);

® pacyeT YCWIMH U HamnpsHKEeHUM B CTEp)KHAX, IUIACTUHAX, 000J0YKaX U OOBEMHBIX

aJeMeHTax (MPH ATOM 00ECIeYMBAECTCS pacyeT Kak KOMIIOHEHT, TaK M SKBUBAJIEHTHBIX
HanpsbkeHui) M Kod(pUIMEHTOB 3amaca MO HANpsOHKEHUSM [UId BCEX BHUJIOB
IepeMENICHUN KOHCTPYKIUU;

® BBIUHCIICHUE MAaCChl U MOMEHTOB UHEPLIMHA KOHCTPYKIUH;

® BBIYHCICHHUE XapaKTEPUCTUK CEUEHUI cTepyKHEH MPOU3BOJIBHON (OPMBI.

BBOn MCXOOHBIX  JTaHHBIX OCYILIECTBIISAETCS C  IOMOIIBIO BCTPOEHHBIX
CHEIHaTM3UPOBAHHOIO TEKCTOBOTO U Ipa)uyecKoro peaakTopoB.

Pe3ynpTaThl NpeACTaBISAIOTCS B TaOJIMYHO-TEKCTOBOM  (opMe ¢ HEOOXOAUMBIMU
KpaTKUMU KOMMEHTapHsIMH, CTPYIIUPOBAaHHBIMU 110 BUJY pe3yNbTara, a TakkKe B rpaduueckom
BHJIE.

B ocHoBe amropuTMa pemieHHMs 3adad  3aJ0)KEH METOJ KOHEYHBIX JJIEMEHTOB,
CYLUIHOCTb KOTOPOTO 3aKJIIOYAeTCsl B NPEICTABICHUU HCCIENYEMOHl KOHCTPYKIMH B BHJIE
COBOKYITHOCTH 3JIEMEHTOB MPOCTON KOH(UTYpallMH, HA3bIBAEMbIX KOHEYHBIMU 3JIEMEHTAMU
(K3), cTeIKyrommxcsi B Y3JIOBBIX TOYKaXx. Metox moapoOHO H3IOXKEH B CHELHATbHOM
JIUTEpaType.



1.2. XapaKkTepuCcTUKuN nporpamMmmbl

JIns naHHOM BEpCHM IPOrpamMMbl MAaKCUMAJIBHOE KOJMYECTBO y3i10B B KO-momenn 1o
ymonuanuto npuHuMaercss paBHbiM 100000. [Ipu HE0OXOIUMOCTH MOXKET OBITh YBEIUYCHO
crienpanbHoi kKomauzo g0 1000000 m Gonee. PeanmbHO pa3smepbl MOAEIHM OTPaHUYHUBAKOTCS
BO3MOKHOCTsIMU ucnonb3dyemoit O9BM. KonuuectBo KD npakTudecku He OrpaHUYEHO.

1.3. NMepeyeHb Moaynen nporpaMmmbl

[IporpamMma mpencrtaBisieT coO0N €IMHYIO MpOrpamMmy, UMEIOIIYI0 CTaHAAPTHBIA Ui
Windows  OgHOJOKyMEHTalnbHBIA HWHTEpPEHC MONb30BaTelNsd, KOTOPBIA oOecrednBaeT
BBITNIOJTHEHHE BCEX 3asBJICHHBIX (QYHKIUI 10 KoMaHAaM nonb3oBarens. Ctpykrypao IIC coctout
U3 OCHOBHOH mporpammsbl (daitnm Zenit 95.exe), OTUHAMHUYECKH MOJKIIOYAEMBIX OHOIHMOTEK
(daitnel ¢ pacmupenuem .dll), Monyns peanu3anuy BEIYUCICHHHM, U IPOrpaMM CBS3H C APYTUMU
[IporpaMMaMu U T€Hepaluy TUIOBBIX (hparMeHToB Mojenel. Kaxaplii u3 Moaynel BBIIOJIHSAET
KOHKpETHBIN HabOp omepanuii, nepeuncieHHbIx B Tabmumel. 1.

Ta6muma 1.1.
Nms Brmomnnsiembie GyHKIIUU
OMOINOTEKH
calculations.exe Peanuzanus Beruncnenuii B 32-pazpsgnoit OC
Calc_64.exe Peanu3zanus Beruncinenuit B 64-pazpsgnoit OC
zprint.dll BEIBOI MCXOIHBIX TaHHBIX B TEKCTOBOM BUJIE
sstergen.dll BBoJ xapakTepucTUK cedeHU cTep:kHen

gred gen. dll

FeHepam/m CCTKH KOHCYHBIX 3JICMCHTOB

discret fe.dll Pa36uenue panee BBEAEHHBIX 2JIEMEHTOB

zenit_text editor.dll | TekcToBBINM pegakTOp UCXOMHBIX JAHHBIX

gred insert.dll BBox snemenToB B rpadudeckom pegakTope

gred gran.dll

BBoJ rpaHMuHBIX yCIIOBHUH B rpagueckoM peJakTope

gred corr_crd.dll

I'paduueckas KOppeKuus KOOPIUHAT y3JI0B

gred corr_param.dll

I'padpuueckas KoppeKuHs rpaHUYHBIX YCIOBUHA

zprint_rez.dll

BriBog PE3YyIbTATOB B TCKCTOBOM BHUJIC

edin.dll

YcranoBka HCIIOJIb3YCMBIX CIMHUI U3MCPCHUS

gred nom_el.dll

Ilepenymepanus y3nos K3 npu rpadudyeckom perakTupoBaHUH

type zap_s.dll

BriBoA cipaBKM O TUIIOBOM 3alIMCH

inp_rloc.dll

BBoxg gaHHBIX A8 TUIOBBIX JJIEMEHTOB T HUAPABINYCCKUX

CONPOTUBIICHUI

more_View

Brruucnenue ypoBHs TIOBEPXHOCTH U CKOPOCTEHN BOJHOM CPEJIbI
B 33IaHHOU TOYKE

imp_step.zle

Wmnopt STEP- ¢aitnos

imp_iges.zle

Wmnopt IGES- daiinos

imp_dxf.zle

Nmnopt DXF- daitnos

imp_nast.zle

Nmnopt nanseix d popmare NEW (V8) (mporpamma NASTRAN)

imp_gfm.zle

Wmnopt ganseix g nporpammsl COSMOS B popmate GFM
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imp_cosm.zle NmmopT mannsix aist nporpammbel COSMOS B popmate MOD
imp_ispa.zle Nmmopt nannbix ais nporpammbl ICITA (Poccus)
imp_ans.zle Nmnopt pansbIxX uid nporpaMMbl ANSY'S

exp_ans.zle OKenopT JaHHbIX 111 mporpaMMbl ANSY'S

Par frag.znb
troy 01.zle
cover.zle [Toronusiemass ~ OMONMOTEKa  TPOTpaMM  TEHEpAIlMM  THITIOBBIX
patr 0l.zle
patr_02.zle (dbparMeHTOB MoJIeJICH
sfera 01.zle
soed 01.zle

VYrpaBieHue MOAKIOYEHHEM OMOIMOTEK M 3allyCKOM BBIYMCICHMH OCYIIECTBISAETCS
OCHOBHO IporpamMmoi o Mepe HeoOX0IMMOCTH 0€3 yJacTHsl 0JIb30BATENS.

[TporpamMa umeer, Takke, JOCTaTOYHO MOJAPOOHYIO CIIPaBKy, HaXoJslLIyrocs B daiine
Zenit 95.hlp.

3amuTa NporpaMMbl OT HECAHKIIMOHUPOBAHHOI'O HCIIOJIb30BAaHUS OCYILECTBIISETCS MPU
IIOMOIIM 3JIEKTPOHHOTO Kito4da. /st mporpaMMupOBaHus KIIOYEH MCIOJB3YETCs IPOrPaMMHOE
obecrieuenne Gupmbl ALLADIN. Ilpm pabore mnporpaMMbl 3JIGKTPOHHBIA KITFOU JOJIKEH
IIOCTOSIHHO HaxoAuThbcsl B pazbéMe USB TOiIbKO BO BpeMsl BBINOJIHEHUS BBIUMCICHHUH. 3aIyck
OCHOBHOH IpOrpaMMbl, YTEHHE U 3aluCh (hailyIoB, BBOA U PENAaKTUPOBAHHE IAHHBIX, a TAKKe
IIPOCMOTP PE3YIbTATOB MOT'YT OCYILIECTBIISITHCS 0€3 KIltoua.

B KOMIUIEKT OCTaBKU BXOJAT

1. Komnakr-guck.

2. DAEeKTPOHHBIN KIH0Y 3aluThl. Ha OCHOBHOM KOMIIAKT-/IMCKe HHPOpPMALUS pa3MelleHa
CJIEIYIOIIM 00pa3oMm:

1. B KxopHeBOM JMpEeKTOpHUM Haxozisarcs aupekrtopuu Zenit CD, JloxymeHTtanus,
I[MPUMEPHI, u daiiner pl148, P200, P345, Pexmama.doc, Inform.doc, [IpounTars.txt.
ITocnenuuii aiin conepkuUT HHGOPMAIMIO O CTPYKTYpE TUCKA U MHCTPYKIIMIO MOJIb30BATENIO O
YCTaHOBKE ITPOTPaMMBI.

2. B ¢aitnax pl48, P200, P345 conepxarcs KONMM aTTECTAl[MOHHBIX IacHOPTOB
MIPOTPaMMBI.

3. B nupextopuu Zenit CD copepkaThCsl IepeUUCICHHBIE BBIIIE UCTIOIHIEMbIE MOTYJIIH,
(aiin cripaBKy. ITOT JUPEKTOPUM MMOIHOCTHIO KOMUPYETCS HA AUCK MPU YCTAHOBKE IPOrPaMMBI.

4. B nupexropun [lokyMeHTanusi CONEPKaTCs MIEKTPOHHBIE KOIMU IKCIUTyaTallMOHHOU
JOKYMEHTAIlMHU MPOTrpaMMbl U ONHUCAaHUS BEPUPUKAITUOHHBIX TPUMEPOB.

5. B mupexropuu [IPUMEPDBI conepkatcs HaOOphl AaHHBIX MPOCTEUIIMX MPHUMEPOB,
ONMCAaHHBIX B CIPABKE M0 MPOrpaMMe U JOKYMEHTAIMH, a TAKXKe JUPEKTOPUN C TEMATHUYECKUMU
Ha3BaHMSIMMU, TJI€ COAEPIKATHCS MPUMEPHI PEAIbHBIX KOHCTPYKIUI U WIUTFOCTPATUBHBIE IPUMEPHI
10 Pa3jJu4HbBIM T€MaM, KOTOpPbIE MOTYT IPEACTABIISATh UHTEPEC IS MOJIb30BATENSA B IpoLEcce
OCBOCHMS IIPOIPAMMBI.

6. B nupexropun JJPAVIBEPBI KJTFOUA conepxaThes apaiiBepa u (aiiin ero yCTaHOBKH.

Kpowme Toro, Bo3mMokHa moctaBka 2-X JOMOJHUTEIbHBIX JUCKOB M0 HOMEpaMu 2 U 3.

Ha nucke 2 conepxut nse nupekropuu OF u PREZ, B eoTopbIx 3anucanbl aHUMauu
MPUMEPOB U MPE3CHTAIUS TPOTPAMMBI COOTBETCTBEHHO.

Juck 3 conep KUT UCXOHBIC JAHHBIE H OMUCAHUSI BepU(UKAIIMOHHBIX IIPUMEPOB.
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1.4. Ucnonb3yemMble TeXHU4YECKNe 1 nporpamMmmMHbie cpeacTBa.

Jist paboTHI IPOrpaMMbl HEOOXOTUMBI:

- [Iponieccop He Hmxke Pentium ;

- O3V émkocThIO HE MeHee 64M;

- MoHHTOp ¢ TpaduueckuMm agantepoM VGA niu SVGA;

- onepanronHas cucreMa Windows-95/98/NT/ME/XP/7/8/10.

O0bEM maMsITH Ha )KECTKOM JIMCKE OIpeesieTcsl pa3MepaMu pelIaeMbIX 3a7ad U MOXKET
nocturats 100 I'6.

[Iporpamma oOecrnieunBaeT BBIBOA HMHQOpPMAIMK B BUAE IpadHUuecKux H300paKeHHI,
[[BETHBIX MYapOBBIX KapTHUH 00JIACTEH PaBHBIX HAMPSDKCHUW M PACYCTHBIX CXEM B rpaduueckom
BUJIE, TO JJSl MOJYYEHUS KAa4eCTBEHHBIX JOKYMEHTOB OTPaXKAIOIIUX PE3yJabTaThl PacueToB B
KOMILJIEKTE OOOpPY/IOBAHMS  KEJNAaTeJIbHO HAJTUYKHe CTPYWUHOT0 WIIK JIa3epHOr0 IPUHTEPA.

1.5. YcTaHOBKa NporpaMmbi

[Tepen ycTaHOBKO# MPOrpaMMbl HEOOXOAMMO CO3JIaTh HA )KECTKOM JIUCKE TUPEKTOPHH C
nmeneMm ZENIT 95.

[Ipu mocraBke mporpamMMbl Ha KOMITAKT-IUCKE C KOMIIAKT JUCKAa Ha KECTKUU JHUCK
npocto nepenucsiBaercs aupektopuid ¢ umeHeM ZENIT CD. OcraibHble JaHHBIE C KOMIIAKT
qucka (mpuMepbl, JOKyMEHTalus, oOOyyarollue M[porpamMmbl) MCIONb3YIOTCS 10 Mepe
HeoOxoauMocTu. 3ateM ¢ momoulpio nporpammsel "llpoBoanuk"  nmns daitna Zenit 95.exe
HEOOXOIMMO CO3/IaTh SAPJIBIK M PACIIONIOKHUTH €ro B YJ0OHOM MECTe.

Ecnu mpenmnonaraercst HMCMONb30BAaHHE PECYpPCOB BHUACOKAPT ISl BBIYUCICHUN (TIpu
HATIMYUU B KOH(puryparmuu kommbroTepa Bupeokapt geforce gtx-280, 480 wmmm MmormrHee)
HEO0OXOIMMO YCTaHOBUTH JpaiiBep BUIEOKAPTHI ¢ caiita komnanuu NVIDIA.

1.6. UIcnonb3oBaHue 3NEeKTPOHHOro Knro4ya

ITpu paGote mporpamMmbl JIEKTPOHHBIN KJIIOY JIOJDKEH MOCTOSHHO HAaXOAUTHCS B pa3bEéMe
npuHtepa i USB (B 3aBUCHMOCTH OT MOCTaBKM) TOJIBKO BO BPEMsI BHIMOJIHEHUSI BBIUMCICHUN.
3amyck OCHOBHOHM HpOTpaMMBbl, YTEHHE U 3aluch (HailioB, BBOJ U pPEelaKTUPOBAHHE JAHHBIX, a
TaK)Ke MPOCMOTP PE3yJIbTATOB MOTYT OCYIIECTBIIATHCA O€3 KiItoya.
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2. UuTtepchennc nonb3oBarens

[Iporpamma wMeeT CTaHIAPTHBIA  OJHOAOKYMEHTAJIbHBIN Windows-unrepdetic
nonb3oBaress. OOmul BUJ OKHA, CO3AaBAEMOTO IIPOrpaMMoOM, MpeAcTaBieH Ha puc. 2.1.

B BepxHeil uyacTM paMKu OKHA pAacHoOJIOKEHbl CTPOKAa MEHIO, IaHEIb KOMaHA |
KHOIIKH YIIPaBJIEHUS COCTOSTHUEM OKHa.

BHuzy HaxomuTcsi CTpokKa COCTOSIHUM.

CnpaBa HaxoAATCS DJEMEHTHI YIPABJICHHUS MPOKPYTKON H300pa)KEHUsS B OKHE.

Tpu KHONKHU YHPABJICHHS COCTOSSHUEM OKHA CIY>KaT JIsi CBOPAYMBAHMS, U3MEHEHUS
pa3MepoB U 3aKpPBITUS OKHA COOTBETCTBEHHO.

OKHO CIIY’)KUT JJIs BBIBOJIA TpOTpamMMoii WH(GOpMAalMd B TEKCTOBOM U TpadudecKoM
BHJIC, @ TaKXe U1 HAHECCHHs II0JIb30BaTejIeM TIpapuUYecKUX DdJIEMEHTOB MpU pabdoTe B
pexnMe TpadUyecKoro peAakTUPOBAHUS. DJIEMEHTHI YIPABICHHUS MPOKPYTKON H300paskeHUs
MOSIBJISIFOTCS. TIPY BBIBOJIE TEKCTOBOM MH(OpPMAIIMK U MTPH BBIBOJIE TpaduKoOB (PYHKIUMH, U CITyKaT
JUIS TUTABHOTO TIEPEMEIICHHSI M300paKCHUS B OKHE.

& zenit 95 - Zenit-95
aiin Bwg Peatexct Pearpad. Pucomate Beigenwte Orobpaxars [pagnpocw. Buisecturpaguin  Texcrnpocm.  Beimowms \YAanerHsie esumcaehun  Egwinus  Cnpaeca
Z DERS U EBBENSE S ABBESSAEF = ¥at \ -
Copems ¥ &
el x =
v K OcHoBHAS mamens xomamn Crpoxa MeH© KHonky ympaBieHMS COCTOSHWEM OKHA A
[=] 2 )
- (]
ES Marens KOMAHN pena KO YBIOB PY
N 3
o [ |
= C
= u
s [
w =
B u
u
u
2 2l
K
=
A,
i
=
ﬁ\ L
by
L2 n
& =
b!
| NaHens KOMAHI I'PAOHYSCKOI® PENaKTOopa EX
=
[
CTPOKa COCTOAHMI
x4530 y= 1996 X= 2788 Y= 2064 7= 2820 yanoe952 ewaumuix952 nomeveno 0 NUM SCRL
=

Puc. 2.1. maBHOe OKHO NporpaMmmbl

CTpoka MEHIO COJEpPKUT Ha3BaHUSA PACKPHIBAIOIIMXCS MEHIO KOMAaH/I, BHITOJIHSIEMBIX
nmporpaMMoil. OTH MEHIO COJepXaT TOJHBIH Ha0op KOMaHJ, KOTOpPhIE MOXKET IOJaBaTh
MOJIb30BaTeh MPHU paboTe ¢ MPOTrpamMMON.

[Tanenu komaHJ cojepkaT HaubOolee YacTO  HWCIOJb3yeMble KOMaHIbl H
o0ecreunBalOT BO3MOXKHOCTh UX Ooyiee OBICTpOW, 4YeM U3 CTPOKH MEHIO, IMOJayHu.
Ha3HaueHnne KHOMOK maHeau KOMaH/ PEACTaBICHO Ha puc.2.2 - 2.4.

[Ipn HeoOxomuMocTH, TOJOXKEHUS U (opMa TaHeNeld KOMAaHI MOXET H3MEHSThCS
nosb3oBareneM. [ 3Toro HeoOXOoAMMO TMOMECTUTh Kypcop B paMKy TaHEIH, HaXKaTh JIEBYIO
KHOMKY MBIILK, W, YyJEpKHBas €€ HaXXaToM IepeMeCTUTh MaHelb. 3aTeM, AHAJIOTMYHBIM
oOpazoM, TmpuaaTeh el HyXHYIO (opmy. BapumaHT okHa ¢ W3MEHEHHOW IMAHENbID KOMaH]I
rpadUyecKoro peaaKTopa mpeacTaBlieH Ha puc. 2.5.
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Ctpoka MEHIO COIEPKHT Kak craHmapTHeie 1 Windows (menro  "@aiin" n
"Buo'"), Tak M chneuuajgbHbIC AJI1 JAHHON MPOTPaMMBI JIEMEHTHI.

JlocTyll K HEKOTOPBIM MEHIO M BXOIAIIMM B HETO KOMaHAAM BO3MOJKEH TOJIBKO IIPU
OIPEEIEHHBIX AJI HUX YCIOBUSIX.

BoJIBIIMHCTBO KOMaHJ HMEET YCKOPUTENM - KJIaBUIUM WIM KOMOMHALMK KJIABUII,
Ha)KaTHe KOTOPBIX MO3BOJIAET MOAATh KOMaHIy O€3 HCIOJb30BaHUS MEHIO U KHOIOK IMaHEId
KOMaHJ. YCKOPHUTEIM NPUBEICHBI B MEHIO CIIpaBa OT KoMaHA. I1oJHBIN cIHCOK ycKopuTenen
npezcTasieH B Tabnuue 2.1.

Ctpoka COCTOSIHMH CIOyXKHMT [ OTOOpakeHMsT HMH(DOpPMalUU O BBIIOIHIEMOM
orepanuu.

IIporpamma umeeT /Ba OCHOBHBIX PEKMMa BBOJA-BbIBOAA MH(POpPMAlUU -TEKCTOBBIN U
rpapuueckuii. [Ipu mepexone B rpaduyeckuii pexkuM B JIGBOM BEPXHEM YTy OKHA IIPOTPAMMBbI
oTtoOpakaeTcs OpHeHTalMs oceil rio0aJbHOW CHCTEMBl KOOpPAMHAT, B OKHE OTOOpa)kaercs,
TaK)Ke, [0JIOKEHUE dKPAaHHOM CHCTEMbI KOOpJMHAT B OKHE. B cTpoke cocTosiHue oToOpakaroTcs
X U y KOOPJIUHATHI Kypcopa B SKpPaHHOM M INI00anbHOM cucTeMax KOOpAUHAT, O0llee YucCio
Y3JIOB B MOJIEJIM, YUCIIO BHIMMBIX M ITOMEUYECHHBIX y3JI0B. JTa MHPOpManus OOHOBISETCS MpU
JBUKEHUH KypCcOpa MBIIIbIO.

[lepexon u3 pexxuma B PEKUM OCYILIECTBIISIETCS aBTOMATUYECKH IPHU I0Ja4e KOMAaH]
otoOpakeHust Hy)xHOM mH(popmaruu. Ilocne 3amycka mporpaMmbl, a TakKe IOCIE 3arpy3Ku
¢aiina TaHHBIX MPOrpaMMa HaXOAHUTCS B TEKCTOBOM pekume. IlepeBoa B rpaduueckuil pexxum
IIPOM30MAET IOCIE MOJAa4YM PACCMOTPEHHBIX HIWKE KoMaHna "Bweieecmu uszoopascenue' wim
""Beecmu 00vexm".
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Drdéascm@mmnliiadd@cPBBhaesaadapld o2 X

Q%

Yeenmunte

[ ¥aanuTe nonoxedna [CK 2aHec&HHEIE B NaMATE ]

[ BoccraHoeuTe nonoxkedue NCK zaHecéHHoe B namate ]

[ 3anomHnTh Tekywee nonoxedne [CK ]

[ OpuenTtauna NCK 6 ICK no TpEm y3nam ]

[ lNoEopoT Ao COBMELLEHWA BekTopa ¢ OY ]

[ MoeopoT Ao coBMELLEHNA BexTopa ¢ OX ]

[ MNoBepHyTE NO YacoBoi cTpenKe ]

[ MoBepHyTe NPOTHE YaCoBOH CTRENKKN ]

MoeopoT oTH.EERT.OCH
MesopeT oTH. rop. ocn

[ ¥cTaHoBWTE HaYansHoe nonoxedmne [CK ]

[ BeinonnuTe npectpasosanne ]

[ 3anate npecbpasyrowye durypy ]

[ CoBMECTUTE BAN3KME y3NbI ]

Bce Y3kl BMAMMEBL

[ BugHel BMAMMEIE B KOHTYpe ]

[ Bugimel BCE BHYTPM KOHTYpa ]

[ JyBNMpoBaTE BHAMMYHS Y3CTh ]

[ Beectw cBnacte wan K3 ]

MoeTopuTe

[ Bo3epaT k npesigyLLEMY COCTORHKD ]

[ Meyate TekyLel cTpaHMLUEl ]

[ 3anncath Gain 4aHHbIX ]
OTkpbiTe daiin
Cozpate HoBbIiA daiin

Puc.2.2. KHonkn OCHOBHOW NaHenun KkomaHa
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_[ Pucoeate OTPEIKH NPAMBIX ]

—[ Prcoeate KoHTyp ]

—[ Pucoeate okpy#HOCTE ]
—[ Pucoeate kpueyto ]

—[ Prcogate npAMoyronsHUK ]
—[ Prcogath pasmep no ocw ox ]
—[ Prcosate pasmep no ocw oy ]

_[ Pucoeate pPacCTOAHWE B NAOCKOCTA XOY ]

-l

Pucoeate pacCToAHWE B NPOCTRAHCTEE ]

—| PrcoBaTe yron Mesky OCsH 1 y310M ]
—[ PrcoBate yron Mesgy BEKTOpOM M OCEHD ]

—| MomeTute y3en

—[ MMoMETHTE NOBEPXHOCTHRIE Y3/BI B KOHTYPE ]

—[ MoMETHTE BCE Y3k B KOHTYPE ]
—| MoMETWTE BCE Y3kl NOBEQXHOCTEN C NOMEYEHHBIMK Y3NaMK ]

b PbhHSe 20w OR]

4=

—[ MomMeTHTE BCE Y3kl AMHWA 1 pEGED © NOMEYEHHBIMM Y3NaMM ]

_[ BE,H,ETI: YCAOBWA B NOMEYEHHBI Y¥3.N0ax ]
—[ KDPFIEK'I’HFIDEHTI: KOOpAMHETEl NOMEYEHHBX Y3108 ]

o #

—| CoeWHWTE NOMEYEHHEIE C BAWKAALLIAMK BUAWMEIM I ]

=
58

PEE‘-,ﬂ,E.I'II."ITb BEMAWNMEBIE U NOMEYEHHEIE ZNEMEHTEI ]

3anoMHNTE NOMEYEHHEIE ¥3Nbl ]

3anoMHNTE noamMeyeHHbIE y3Nbl ]
_[ .lll'r,ﬂ,EJ'II."ITh NOMETKH Y3N0B 3@HECEHHBIE B MAMATE ]

ol Al

i
+
T

PazbreHne n FIFIEDBFIE?-DEEHHE NOMEYEHHBIX INEMEHTOE

—[ JyBnnpoBaTe NOMEYEHHBIE Y3bI M 3NEMEHTEI ]

_[ ¥aanute K3 CEBIZENEHHBIMK YINaMK ]
_[ ¥aanuTe ynel n K3 ]

—[ OTMEHMTE NOMETKY Y3108 ]
—[ Orobpaxenne oceil ICK K3 ]

‘.iﬂ 7 e &

Puc.2.3. KHonkn naHenn komaHg rpaduyeckoro pegakropa.
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[ MNepemecTTe No BEKTORY ]—

[ [NepemecTiTe NO YTOHHEHHOMY BEKTORY ]— i

[ BriposHATE no BAnsaiiumm i
[ [MpHEBOKTE KOOPAMHATEL TOUKN H

[ BblpDBHRTb no nHAK nNepn nn.zKpadHa

[ Pacnonoxute cuMmerpnddo otd. T OHKK

[ PacnonoxuTe cuMmmerprydo no BepTukani ot TOYKN

[ Pacnonoxute CAMMETRHUYHD No repuzoHTany otd, TOYKL ;
[ PacnonoxuTe cnpasa w ceepxy ot TOYKL ]— |
[ PacnonoxuTe cnpaea v ceepxy ot TOHK ]—

[ PacnonoA#uTe cnesa v cHuzy o1 TOHKN ]— b
[ PacnonosuTe cnpaea m camzy ot TOUKA ]—
[ PacnonoxuTe cnpasa ot TOYKKN ]—
[ PacnonexuTe cnesa ot TOUKI ]—
[ PacnonoxuTe ceepxy o1 TOYKLK ]—
[ Pacnonoxute cHuzy ot TOYKKN ]— |
[ PactanyTe (cxate) no OY ]—
[ Pacranyte (cxate) no OX n OY ]—
[ PactanyTe (ckarts) no OX ]— _
[ Maciabupoears no BCeM KOOPAHHATIM ]_ -
[ BripoBHATE FOPH3OHTANEHD ]—
[ BeipoBHATE BEpTHKENEHD ]— _
[ MoeepHyTE HA ¥ron ]—
[ MoeepHyTe o 3 ToukKam ]—
|
[ BripoBHATE MO AWHKWW A0 Y- KOOPAMHATE ]—
[ BuIpoBHATE MO AMHKMA MO X-KOOpAMHATE ]— :

PHES AEME AN 08 - |

DE

“

b} D

w
S

[ BeIpoBHATE W PACTAHYTE MO IMHUA

[ CABMHYTE o NMHAN

(7 B

[ CaBnHyTE No chepe

Puc.2.4. KHonku naHenu komaHa KoppekumMn KoopauHaT y3roB.
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B3 zenit_95 - Zenit-95

darn Bua Pea.tekct Pea.rpad. Pucosate Belaenute  OtTofpazvTe  Mpad.npocd.  TekcT.npock, BemMconnTe  EAMHMUE o
[ 2| E| S| 2 | ] | 5 | 2 | a3 | @ | @ |
OpHeHT aImR
ooei I'CK
T

+ 52|

g MO

x=-40,37 vw=1309.1 A=-129.8 ¥=202.0 Z=106.1 w3Noe 1699 BranMerx 1699 nomedeHo O

Puc.2.5. maBHOE OKHO nporpamMmmbl C UBMEHEHHOW NaHENbIO KOMaHA
rpadomyeckoro pegakropa.
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Tab6auna 2.1.
Cnucok yckopuresnei
Yckopureb Komanga
1. Mento Dait:
Ctrl+ N HoBbrit
Ctrl+ O OTKpBITH
Ctrl + S CoxpaHUTh
Ctrl + C CkomupoBarts B 0ydep
Ctrl + P Teuats
1.1. Mento ®OHOBBIN PUCYHOK:
Ctrl+V BcraBuTh pucyHOK U3 Oydepa
Ctrl + Up VBenuuuTh HOHOBBIM PUCYHOK
Ctrl + Down YMeHbIHUTh POHOBBII PUCYHOK
Shift + Left CMecTHTh (POHOBBIN PUCYHOK BIICBO
Shift + Right CMecTHTh (POHOBBII PUCYHOK BIIPABO
Shift + Up CMmecTuTh ()OHOBBIN PUCYHOK BBEPX
Shift + Down CMmecTuTh (POHOBBIN PHCYHOK BHU3
Alt + G OTto0paxkats rpadudeckuil 00pa3 MoIeIn
Shift + G OTt00pakaTs GOHOBEII PHCYHOK
2. Mento Bupn:
F6 3anyCTHTh/yAaINTh MTaHEIb KOMaH]{ pelaKTHPOBaHUS OOBEMHBIX HJIEMEHTOB
F7 3anycTHTh/yAINTH MTaHEeIb KOMaH| pelaKkTHPOBAHNUS 3JIEMEHTOB IOBEPXHOCTH, (TUIACTHH. . .)
F8 3anycTUTh/yAaINTh MTaHEb KOMaH]l pelakTHPOBAHUS CTEPIKHEH, TPYOOIIPOBOIOB
F9 3anyCTHTh/yAINTH MTaHEIb KOMaH[ pelaKkTHPOBAHNS KOHTAKTHBIX IIOBEPXHOCTEH
F10 3amycTuTh/yoanuTh aHelb KoMaHa penaktupoBanus KO Teépmoe Temo
F11 3anycTuTh/yaamuTh MaHeIb KOMaH pa30OueHus U MPeoOpa3oBaHUs DICMEHTOB
F12 3anycTUTh/yAaINUTh MTaHEIb KOMaH][ pelaKTHPOBAHUS AJIEMEHTAPHBIX IOBEPXHOCTEH

3. MeHto rpaduueckuil perakTop:

Insert BBecTr 00BEKT
Ctrl + Z BepHyTECS K IPEIBITYIIEMY COCTOSIHUIO
Ctrl+Y [ToBTOpPUTHL

3.1. Komanpl peAakTUpOBaHUS BUAUMOW 00JIaCTH:

Alt+ E BeimonauTh npeodpazoBanue
Alt+D Jly6nuposatrs
Alt+T CoeMHUTD GIIM3KHE Y3IIBI

3.2. Komanp! onepaiuii ¢ BbIICIECHHBIMH Y3JIaMU:
U 3amath ycnoBus
T COGHI/IHI/ITB IIOMCYEHHBIC C BUANUMBIMHU

Delete VY nanute y3nel u KO
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D Hy6muposars y3ibl 1 KO
X KoppeKTupoBars MojioKeHUe Y3JI0B
Cntrl + R 3aath pasmep dJIeMeHTa

3.3. Komans1 oniepaliuii ¢ BbIJICJICHHBIMH 3JIEMEHTAMM:

Alt + Delete VY panuts KD
D JyOnupoBath
Shift+D Pas6uenue, npeoOpa3oBaHue IEMEHTOB

4. Menro PucoBars:

L OTpe3ku IpsSMBIX
K Kontyp

C OKpyXHOCTB
Shift+L Kpusas

R [IpssMoyroapHuK
Shift+R TpeyronabHuk

5. Menro BuinenurTh:

G BriBectn m300paxeHne

n OTMEHUTH TIOMETKY Y3JI0B

VA HOMe‘IeHHLIe->HeBI/II[I/IMI)Ie

Shift+z V311l yKa3aHHOH 3a1IUCH HEBUIUMBI

Ctrl+a Bce y3JIbl M 3aIUCH BHIMMBI

Alt+g OTtoOpaxaTs (He oToOpaxkaTh) rpaduyeckuii oopa3
MoJienu

Shift+g OTtob6paxaTh (He 0TOOpakaTh) (HOHOBBINA PUCYHOK

5.1. Mento [TomeTtka y3110B:

G BriBecTn n306pakenne

S [TomeTuTh y311bl MOBEPXHOCTH B KOHTYpE

A% ITomeTuts Bee y3i1bl B KOHTYPE

y ITomeTuTh yKa3bIBaeMbl€ y3Jbl

Shift+v [TomeTuTs y37Bl YyKa3aHHOM 3anMCH

Alt+v [TomeTuTs y3bl, CBS3aHHBIE C IOMEUEHHBIMU UIH YKa3aHHBIM

6. Mento OToOpa3uTh:

G BriBecTr n306pakenne

p Bunumele y3ibl TOUKamMu
Shift+Tab Howmepa y3i0B

Tab Homepa noMmedeHHBIX y3710B

6.1. Mento O6mue napaMmeTpbl 0TOOpaKeHUS:

Alt+Shift+f Caer
Shift+f Lger
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f [Tpo3payHoCTh (OTMEHUTH)

6.2. MeHI0 rpaHUYHBIE YCIIOBUS:

b OTto0paxkats (He 0TOOpakaTh) KHHEMaTHYECKIE TPaHIMYHBIE YCIIOBHS (3aKPETIICHIS)

h OTto0paxkats (He 0TOOpaxaTh) HATPY3KH

7. Menro ['paduueckuii mpocMoTp:

G BriBectn m3o00paxkenune
+ VBeanuuThb
- VYMEHbIINTh

7.1. Mento IloBepHyTb:

Alt + UP IToBepHYTh BOKPYI FOPU30HTAIBHON OCH

Alt + Doun [ToBepHYTH BOKPYT TOPH30HTAILHOM OCH B OOPAaTHYIO CTOPOHY
Alt + Right [ToBepHYTh BOKPYT BEPTHKAIBHON OCH

Alt + Left [ToBepHYTh BOKPYT BEPTUKAJIHHON OCH B 0OPAaTHYIO CTOPOHY
Home MOBEPHYTbH IO COBMEUIEHU S 6mmkaiimumx oceit 9CK n I'CK
7. 2.Mento CIBUHYTb:

Right CaBuHYTH H300pakeHUE BIIPABO

Left CaBuHYTH U300paKeHHE BICBO

Up CaBuHYTh H300paXkeHHe BBEPX

Doun CaBuHYTH N300pa)kKeHUE BHU3

Q BriOpaTs nepeMereHns

Alt+Q IToxa3zaTe nepemeleHns Ha CIeIyIOIEM 1are

M Brisectn HATIPSDKEHU A, YCUIINA

Cntrl+Alt+Q AHuManus nepeMeneHuin

7.3. Mento [lepemerenus:

Shift + Q BrI6path nepeMelesus
Q IToka3ars nepemeleHus
Alt+Q IToxa3zaTe nepemeleHns Ha CIeIyIOIEM 1are

7.3. Mento BoiBecTu HanpsKeHUs:
M Briectn HATIPSDKEHU S, YCUJIU A

7.3. MeHo AHuManus:

Cntrl+Alt+Q AHMMaIs IepeMeneHui

8. Mento TeKCTOBBIN MPOCMOTP:

W BrIBo HCXOHBIX TaHHBIX JJI BBIJCICHHBIX y3JI0B U 3JIEMEHTOB
W + Alt CrpykTypa Habopa TaHHBIX
W + Shift Br16opo4HsIii pocMOoTp

W+AIt+Shift Kommenrapuu
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2.1. MeHro «®ann»

OOmuit BU MEHIO NIpeACTaBIeH Ha puc. 2.1.1.

Tamnn

Hoewii Ctrl+M
OTepbITE... Ctrl+0
CoxpaHuTe Ctrl+5

CoxpaHnTe Kak..

Co3gate npoekT
OTkpbITE NpoEKT
CoxpaHuTe ¢aiin Kak npoekT

33KpbITE NPOEKT

MrnopT gaHHex

DoHoBLIA pUCYHOK 3
Crkonupoeate B Bydep Ctrl+C
Meqats... Ctrl+P

MevaTe C NpocMoTpoM W

YcTaHoEKa NpUHTEpE
Recent File

Bexog x

Puc.2.1.1. MeHio «®aln»

2.1.1. KomaHgbl paboTtbl hannamm gaHHbIX

Komanna ""Hoewui'' BbI3BIBAET OUYUCTKY DKpaHa M, €CIH paHEE MMEICS TEKYIIMH
HAaOOp JaHHBIX U HEe ObLI COXpaHEeH, TIOsBJIEHUE 3ampoca O HEOoOXOJUMOCTH €ro
coxpaHeHus.  Ilocie BBINONHEHHS KOMaHABI COXPAHSAIOTCS BCE PpAHEE BBEJICHHBIC
YCTaHOBKH (TIOJIOKEHHE M OpPUEHTALMsI CHUCTEMbl KOOpAMHAT, MacumTald, BUIUMOCTb U Ap. ).

beICTpBIN BBI30B KOMaHIbl OCYIIECTBIISETCS HAXKATHUEM KHOIIKH D| MaHENM KOMaHJA WIN
yckoputeneM <Ctrl+N>.

Komanna  "Omkpoims" BBI3BIBACT MOSBJICHUE HA OJKpaHEe CTaHOApTHOW  JUIA
Windows-95 nuanoroBoil maHenu, MO3BOJSIONIEH BBIOpaTh M 3arpy3uTh HYXHBIH Qaiin. [lo
yMoIdaHuo (aitipl, oOpabaThiBaeMble NTaHHOW TIPOTPaMMOM, HUMEIT pacmmpenue .ZNA.

T
BBICTpBII\/’I BBI3OB KOMaH/bl OCYIICCTBIIACTCA HaXXaTHEM KHOIIKH ||i'| IIaHeJan KOMaHJ WJIHN
yckopureneM < Ctrl+O >. Ilocne oTkpeITus (aiisia B OKHE BBIBOAUTCS OMUCAHUE €r0 CTPYKTYPHI
B BUJIC Ta6J'H/IHI)I, co;lepxcameﬁ MMeHa W TUIBI 3aIiced ¢ KOMMCHTAapHAMH, a TAKXKEC IICPCUCHDb
PELICHHBIX 33/1a4, Pe3yJIbTaThl KOTOPBIX COJEPKHUT OTKPHITHIN (haitn. [Ipumep Takoil TaOmuIbl
IIpEACTABIICH Ha puc. 2.1.2.
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[To xomanne "Coxpanums'  BBHIIONHSETCS COXpaHeHHE Habopa HaHHBIX. Ecmn
JTAaHHBIE HU pa3y HE COXPAHSIIUCh, HA JKpPaH BBIBOJAUTCA cTaHmapTHas misg Windows-95
UAJIOTOBasl IaHeNb, IMO3BOJISIIONIAS BBIOpaTh (haiil WM yka3aTh UMs HOBOTO (aiina, B
KOTOpBI OyneT Mpou3BeleHa 3amuch. BBICTPBI BBI30B KOMaH/bI OCYILECTBIISETCS HaXKaTUEM

KHOHKH|H| MaHenu KoMmaHJ wuiu yckoputenaeM <Ctrl+N>.

[To xomanae " Coxpanums kax'" Ha dSKpaH BBIBOAWTCS cTaHgaptHas s Windows
JMajoroBas IaHesb, MO3BOJAIONIAs BbIOpaTh (aill MM ykazaTeh UMs HOBOro ¢aiiia, B
KOTOpBIi, 3aT€M, MPOU3BOJIUTCS 3aIUCh.

YeTblpe CTPOKH, HaxoAsdLIMecs B HUKHEH 4yacTW MEHI0 M 00O3HayeHHble Ludpamu,
coJZiepKaT MMEHa IOCIIEIHUX YETHIPEX W3 OTKPBITHIX paHee daitnos. JI1000i u3 3tux (aitnon
MOJKET OBITh 3arpyXeH IpH MOIBEJCHUN K COOTBETCTBYIOLIEH CTPOKE Kypcopa U HaKaTUH JICBOU
KHOIIKH MBIIIIH.

_-'_-‘MouTa)l(_nnMTbl.zna - Zenit-95

Mafin Bwa Pea.TexctT Pearpad. PucosaTe BelaenmTe  OToBpasvTe  Tpadinpock,  TekcT.mpoc, BerqncnnTe  EAHHLE!

D|(Q|&S(a] 21 @] 0] =00 5] 2o 1] ] [ [ | a2 o 2 0 = s o 00 2|

/
/

Puc. 2.1.2. OtobpaxeHune CTPYKTypbl OTKpbITOro darnna

2.1.2. KomaHabl paboTbl ¢ npoeKkTamMu

Komanna "Cozoame npoexm' npenHasHadeHa JJis co31aHusi HOBoro nmpoekra. [locie
M0JIaui KOMaHJIbl TporpaMMa BBIBOAUT CTaHIApTHYIO i Windows [IManoroByo IaHelNb,
MO3BOJISIIONLYIO0 BbIOpaTh WJIM CO3AaTh TUPEKTOPH (Iamky), B KOTOpoil OyaeT pacroiaraercs
CO371aBa€MbIi ITPOEKT.

Komanna ""Omkpeims npoexm' mnpenHazHaueHa A1 OTKPBITHS paHEE CO3AAHHOIO
mpoekta. Ilocme momaun KoMaHIbpl MHporpaMMa BBIBOJUT CTaHAApTHYHO Uit Windows
JIMAJIOTOBYIO IAHEIb, MO3BOJISIOUIYIO0 BBIOpATh TUPEKTOpHil (MANKy), B KOTOPOH pacnojaraercs
paHee co3gaHHbIN MPoeKT. llociae OTKPHITUS MPOEKTa B OKHE BBHIBOAUTCS OMHUCAHUE CTPYKTYPbI

)

CrpyETypa pabouero Habopa OaHHEXK!
W /o MMA SAalKcH THII OAHHEH, HPaHANMHECA B SAalHCH
1 ATPHMBY¥TH (uMCIo Mmepaumﬁ,qacmom, BpeMA M WIar..
2 KOOPOMHATE VSJAOBEH TOoUSH
3 Qx HarpysSKEM pachpeOeNEHHEE Do Maccoe (AX, Ay, Az)
4 CTane cEoHoTEA MarTepMana (Ro,E,pu...)
5 Epvr D=2Z0 HApPAKTePHMCOTHEM CeusHMA crTep®EHel (F, Ju, Jv,...)
3] Mpo VI MHEL CTepHHEBEE SJ&MeHTE
7 Beron B20 Tamen cEoHoTEA MarTepMana (Ro,E,pu...)
g IInHTa obBeéMHEIe K2 (8 vsmnor)
9 P&Bpa obBeéMHEIe K2 (8 vsmnor)
10 rHMBKHMEe HHTHM
11 oNpaHMUeHMe E EBMOe IIOCKOCTH
12 Qx SaOaHHEE NepeMelleHMA M SaKRpellsIeHMA
13 Qz MHOEHMTENE NpH ODepeMelleHmax Kg=f (x)
14 oz SaOaHHEE NepeMelleHMA M SaKRpellsIeHMA
15 oy MHOEHMTENE NpH ODepeMelleHmax Kg=f (x)
1a Oy SaOaHHEE NepeMelleHMA M SaKRpellsIeHMA
17 Sa0aHHEE MNepeMselleHMA M SaKRpellJIeHMA Q
18 W& ITRI UBET npM oToBpameHMM o OCBSUeHMA
19 K.oJoHHE obBeéMHEIe K2 (8 vsmnor)
20 KOHTAKTHEE NOBSPHHOCTH
21 KOHTAKTHEE TOURM
Hafop OaHHHH COOSPEMT PesSVIAETATH CHeIVHINHE pPacueToR:
-nepeMeleHME OpM OMHAMHUSCEOM HADPYESHHM
nona 129 wmaroe 0o BpeMeHHM
—COMMAcoBAHHEY HAUANLBHHEH [IepeMelsHMHA
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daina JaHHBIX B BHUJE TAONHIIBI, COAEpIKAIICH MMEHA W THIBI 3alUCe C KOMMEHTapHUsIMH, a
TaK)Ke IepeueHb PEHICHHBIX 3aJlad, Pe3yJbTaThl KOTOPBIX CONEPXKUT OTKPBITHIM ¢aiin. B
OTJIMYHUE OT TaOJIUIIBI, BEIBOAUMOI MPU OTKPBITHH (paiiina, B BEpXHEH yacTu TaOIHUIIBI BBIBOAUTCS
CTpOKa, CoJIeprKaIlas MyTh I0CTyNa K IPOEKTY.

ITo komanae "Coxpanums ¢paiin kak npoekm'  BBHIONTHIETCS COXpaHEHHE Habopa
JAHHBIX, CO3/IaHHOTO PaHee UM OTKPHITOrO0 KOMaHJIaMH paloThl ¢ (paiimamu, B BUIE MPOEKTA.
[Tocne mnomayn KOMaHIBl IpOrpaMMa BBIBOAMT CTaHAapTHYI i Windows auamoroByro
MaHeNlb, TO3BOJSIONIYI0O BbIOpaTh WM CO3/[aTh JUPEKTOpui (IMamkKy), B KOTOpoi Oyner
pacrioyiaraeTcsi Co3aBaeMblii TPOEKT.

[To xomanzae "3axpwvims npoekm' Tporpamma yaanseT U3 NaMATH MyTh K OTKPBITOMY
IPOEKTY M BO3Bpallaercs K padore ¢ paboynM HAOOpOM JIaHHBIX, €CJIM TaKOBOM paHee ObLI
CO3/IaH WUJIU OTKPBHIT.

2.1.3. KomaHga «UMnopT gaHHbIX»

[Tocne momauuM KoOMaHABI MporpamMma BBIBOAUT nauajioroyto maHenb (Puc.2.1.3.) co
CITUCKOM THUTIOB (DaiJIOB M MPOTpaMM, JIJIsi KOTOPBIX oOecrieueH UMITopT JaHHbIX. [lonb3oBarens
NEepEeMEIICHUEM JIMHEMKM JOJDKEH YyKa3aThb THUIl JAHHBIX, KOTOPbIE MPEAIOJIaraercs

UMIIOPTUPOBATH:
Hiasme Tun HHODTHPYERBRX 03HHE OTHMERHTE

WMMOPT rpatuyeckus gaHHe 1s DEF - daiing [SutoCAD] e
WMOOPT rpaguyeckms gaHHe 1s IGES - ¢alina

WMIMNOPT rpaduyeckuy gaHHer M3 STEP - dafing
WMMOPT wocxooHer 0aHHer gna COSMOSM (5. mod]
WMMNOPT moxogHer gaddes gna COSMOS A [*.gfm]

WMMOPT wcHooHer 0aHHeR ana MASTRAM [* new w3.0] BeecTu
WMMOPT mcsooHer oadHes gna MCMS [POCCHA]

WMMOPT woxogHers nadHes ona ANSYS

AKCNOPT McHoaHerR gaHHER 008 ARNSYS

WMIMOPT Tatnuy KMHEMATMHECKIR BOSRYLWEHME T

Puc. 2.1.3. MaHenb komaHabl «MNOPT AaHHbBIXY.

310 MOryT ObITh (aibl rpadpuueckux gaHHbIX popmaTtoB *.DXF, cozganHble cuctemMoi
AutoCAD u np, STEP wnu IGES, a takxke Qaiinbsl gaHHbIX a8 nporpamm ANSYS, NASTRAN
umm  COSMOS/M (dopmarel *.mod wu *.gfm). Ilocne BbIOOpa THIA BOJWMBIX JaHHBIX
OpOorpaMMOil BBIBOJUTCS CTaHAapTHas it Windows auanoroBas IaHeNlb, IO3BOJISAIOIIAS
BbIOpaTh TpeOyeMblii (haii.

VYcranoBka nuHeliku Ha ctpoky MMIIOPT zpaguueckux oannvix uz DXF - ¢paitna
(AutoCAD) obGecrieunBaeT BO3MOXXHOCTh BBOJA JaHHBIX U3 (aitoB ¢ pacmupenueM .DXF,
co3naHHbIMU niporpammamu AutoCAD, Komnac u ap., ['paguueckue naHHbIe U3 OTKPHIBAEMOIO
TakuM oOpa3oMm (¢aila TPeJCTaBIAIOTCS COBOKYIMHOCTBIO TIpaUyecKux MPUMHUTHUBOB,
COCIMHEHHBIX B Y3JIOBBIX TOYKaX. OTU JAHHBIE HCIIOJIB3YIOTCA KaK BCIIOMOTATENbHBIE IS
dbopmupoBaHusT MoJenu TrpadUUECKUM  PEIAKTOPOM. ITocne okoHuanus paboTr 1O
(opMHPOBAHUIO MOJIEJIM OHU MOT'YT OBITh YAaJCHBI U3 Ha0Opa JTaHHbIX.

VYcranoBka nuHeiiku Ha ctpoky MMIIOPT epaguueckux oannvix uz STEP u IGES
¢gaiinos obGecrieunBaeT BO3MOXHOCTh BBOJa JaHHBIX M3 (pailioB ¢ pacupenueMm .STP uau
AGS, coznanHbiMU TpaduyecKUMH NporpaMMmaMiu. J[aHHbIE U3 OTKPBHIBAEMOr0 TaKMM 00pa3oM
daiina NpencTaBIAIOTCS COBOKYIMHOCTBIO 3JEMEHTapHBIX IOBEPXHOCTEH, COEIMHEHHBIX B
Y3JI0BBIX TOYKaX.
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BBenénnrle rpaduyeckue JaHHbIE MOXKHO PEAAKTUPOBATH CPEACTBAMH Mporpammel. [Ipu
HEOOXOIMMOCTH pEelaKTHUpOBaHHE TpaHUuecKuX MaHHBIX pa3peliaeTcss WIM 3arpeliaercs
KoMaHAou ‘“3anpemums pedaxmuposanue I'T1” n3 meHI0 “Boioenums ™.

VYcranoBka yuHedku Ha cTpoku HMMIIOPT ucxooumvix oOannvix oasa COSMOS/M
(*mod) wu HMIIOPT ucxoouvix oOaunvix ona COSMOS/M (*.gfim), obGecrnieunBaer
BO3MOKHOCTBh BBOJIa JaHHBIX JyIsi iporpammbl COSMOS/M wn3 $haiinoB ¢ pacIMpeHUs MU .mod
u .gfm cooTrBeTCTBEHHO.

VYcranoBka nuHerku Ha cTpoky UMIIOPT ucxoonwvix oannvix 0na NASTRAN (*.new
v8.0) obGecnieunBaeT BO3MOKHOCTh BBOJIa JIaHHBIX U3 (aiiyia ¢ pacipeHueM . new Bepcuu 8.0,
MpeIBAPUTENILHO CO3/IaHHOTO 3TOM MPOrpaMMOii.

VcranoBka nuHeiiku Ha ctpoky UMITOPT ucxoonvix oannwvix ona UHCIIA (POCCHA)
o0OecrieunBaeT BO3MOXKHOCTh BBOJa JAHHBIX Ui mporpammbl ISPA W mpeanosiaraeT 4TeHue
(aiina HCXOTHBIX JAHHBIX JJIS 3TOW IPOTPaMMBI.

VYcranoBka JnuHeiiku Ha crtpoky HMIIOPT wucxoouvix  oannvix o0aa ANSYS
obOecrieurBaeT BO3MOKHOCTh BBOJA JIaHHBIX I mporpammbl ANSYS . Dta mpouenypa
MperoaraeT Mocle0BaTeIbHOE UYTEHUE NOBYX (ailioB - (aiiina colxepkaiiero KoOpauHaThI
y310B U ¢aitna ¢ onucanuem sneMeHToB. [lpu cozmanum »tux ¢aiinoB nporpammoii ANSYS
cienyeT MMETh B BHAY, 4TOo B mporpamme ANSYS HOMEpa THIOB 3JEMEHTOB IIJIaBaIOIIUE,
MO3TOMY JJIsl OTPEICIEHHOCTH MIPH CO3JIaHUH 3TUX (PailyioB clieAyeT yCTaHABINBATh:

- 715 Texca’apa(8-y3noBoit 00bEMHBIN AIEMEHT) - HOMep 1;

- JUTsI TTACTHHBI (4 y37a) - Homep 2;

- JUTst OaNKu - HOMep 3.

BreiBon nndopmanuu 0 MOAENU BBHIMONHIETCS B TEKCTOBbIE (Dailibl, ¢ UCHOIB30BAHUEM
CJIEIYIOIIUX OMMCAHHBIX HIKE KOMaHA Ansys.

Jnia co3ganus Qaiina ¢ onucaHueM KOOPAUHAT Y3JI0B MOJaETCsl KOMaHaa

Main Menu>>Preprocessor>>Modeling>>Create>>Nodes>>Write Node File

IIpn »TOM mporpaMMoi BBIBOJWTCS IUAJIOroBas IMaHEIb, B KOTOPOH CIENyeT yKa3aTb
Kartajor U uMs (aiina (ToJIbKO JaTUHULA), KyJa 3a[IUChIBAIOTCS] KOOPIMHATHI Y3JI0B.
Hanee, 151 coznanus (aitna ¢ OnMcaHueM 3JIeMEHTOB, oJaéTcss KOMaHIa

Main Menu>>Preprocessor>>Modeling>>Create>>FElements>>Write Elem File ,

Iocjie KOTOpOH, Kak M B IPEIBIIYILEM CIydae, MPOrpaMMOil BBIBOJUTCS JHATIOrOBas
MaHenb, TAE CIAeAyeT yKa3aTh Karajor W ums (Qaitna (TOABKO JIATMHMIA), C ONMUCAHUEM
JJIEMEHTOB.

Otu  Qailnel MOTOM yKa3bIBAIOTCA MpPU UYTEHUM JaHHOM MporpaMModM B TOM ke
MOCJIeIOBATeNbHOCTH — CHavaia Qaill ¢ KoopAMHAaTaMM Y3JO0B, 3aTeM (aiin ¢ omnucaHueMm
3JIEMEHTOB.

VYcranoBka usmHeliku Ha cTpoky IKCHOPT wucxoouvix oOannvix Onsa ANSYS
o0OecnieurBaeT BO3MOXKHOCTh BBIBOJA JAaHHBIX B (popmar, yutaemblil 3Toi mporpammoit. Ilpu
9KCIIOPTE JaHHBIX B MporpamMmy Ansys, AJis ONPEAEIEHHOCTU CIEAYET YCTAHOBUTH TE€ )K€ THIIbI
3JIEMEHTOB, YTO U MIPU UMIIOpTE:

- Ui Tekcadpa(8-y310Boil 00bEMHBIN 27€MEHT) - Homep 1;

- 1715 TUTACTUHEI (4 y37a) - Homep 2;

- JUTst Oanku - HoMep 3.

[To xomaHze HKCHOpPTa JaHHBIX CO3JAIOTCS JiBa TEKCTOBBIX (aiijla ¢ OmHcaHuem
KOOpJIUHAT Yy3JI0B M DJIEMEHTOB. 3areM 3TU (ailfibl 4YUTAIOTCS CIEAYIOIKUMH KOMaHJIaMu
IIporpaMMbl  Ansys:
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Main Menu>>Preprocessor>>Modeling>>Create>>Nodes>>Read Node File
Main Menu>>Preprocessor>>Modeling>>Create>>FElements>>Read Elem File

[Tocne 3TOr0 MX MOKHO IPeoOPa30BaTh K IPYTUM THIIaM JIEMEHTOB CPEICTBAMU ANSYS.

YcranoBka nuHelkn Ha cTpoky HMMIIOPT mabnuy xunemamuueckux G03MyujeHull
noBNeu€T 3a co00W BBIBOJ AMANOroBoi manenu (puc.2.1.4.), Ha KOTOPOH PacIoNOKEeHbl KHOIKU
— “omkpvims atin” M “3axoHuuUmMsb”.

MMNopT KMHE MaTHUE CHMX BOIMYILE HHH E|

3aKOHYTE |

Puc. 2.1.4. TaHenb komanabl « MMIMOPT mabnuy KuHeMamu4yeckux
803MYyW,eHUU».

Haxarue (uienyok jeBOM KHOMKOM MBIIIM MPH YCTAaHOBJIEHHOM Ha KHOIIKY Kypcope)
KHOIIKM ‘“3aKOHYUTH” BBI3BIBACT MPEKPAIICHUE BHITIOJTHEHHUS KOMAH]IbI 0€3 BBITIOJHEHUS KaKUX
00 NEUCTBUIL.

[Ipn HaxkaTUW KHONKH “omkpuimb paiin” TPOrpaMMa BBIBOJUT CTAHIAPTHYIO
JTUAJIOTOBYIO TIaHENb OTKPBITUS (haiina. B 3Toi manenu ctaHAapTHBIMU CIIOCOOAMHU HEOOXOIMMO
ykaszath (ain, coaepkamuid TAOMUIly C TOUICKAIIMMH HMIIOPTY KHHEMATHYECKUMU
TPaHUYHBIMU YCIOBHUSIMH.

[Tocne otkpeiTUA (aitna mporpaMMa BHIBOIUT CTAaHAAPTHYIO TUAJOTOBYIO MAaHEIh MOUCKA
Hauana Tabnuusl (puc.2.1.5).

lNoxck Havana TabiaHLub

Cuurana cTpoka:

0.0000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000

OnucaTs CTPYKTYRY CTROKK | MNponycTuTe HavaTe 6500 © 3Tl CTPOKK Bexon

Puc. 2.1.5. lNaHenb noncka HavanbHOW CTPOKN dhanna.

B cepenune nanenu pacrnosoKeHo MoJje, B KOTOPOM BBIBOJUTCS COJIEp/KaHNE CUUTAHHON
CTpOKH. B MOMEHT MOSIBICHHUSI TAaHEIH JTO MepBasi CTPOKa OTKPBITOTO daiina.

B HmwxkHEl YacTH TaHENW pacmloJIOKEHbl KHONKH “Onucamv cmpykmypy CmMpoKu’,
“nponycmums”, “nHauame 6800 ¢ 3moi cmpoku’” U “861x00”.

Ecnu ctpykTypa cTpoku Oblla onucaHa paHee, P MPeIbIIyIuX 3aIlycKax MporpaMMel,
TO KHOINKa  ‘““HayaThb BBOJ C OTOM CTPOKM~  AaKTMBHA, B NPOTUBHOM CIlydyae KHOIKA
AKTUBHU3UPYETCS TOJILKO MOCIE OMKUCAHUS CTPYKTYPBI CTPOKH.

Knonka “npomyctuts” HeoOXonuma Jjsl TIOMCKA Hayayia TaOJMIBI, TaK Kak B 0OIIeM
cllydae B MEpPBBIX CTpoKax (hailjza MOTYT cojep:KaTbcsi KOMMeHTapuu K Ttabnuue. [Ipu Haxkatuu
TOM KHONKHU TPOUCXOJUT YTEHHE clenyrouel cTpoku. KHONKy cieayeT HaXuMarb 10
MOSIBJICHUSI TIEPBOM CTPOKH TAOJHIIBI, IIOCTIE YETO CIEAYET HaXKaTh KHOMKY ‘‘HadaTh BBOJ C 3TOH
CTPOKH’ .
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Haxartue kHonku “Onucams cmpykmypy cmpoku’” TPUBOAUT K MOSBICHUIO JUATOTOBOM
TIaHEJN OMHMCAHUS CTPYKTYpPHI CTPOKH (puc.2.1.6).

B BepxHeill uyacTM maHENM paCHOJIOKEHBl TMOJISI YKa3aHUs IOPSAIKOBOIO HOMEpa
rapaMmeTrpa B CTPOKE M HOMepa y3i1a, K KOTOPOMY 3TOT apaMeTp OTHOCUTCSI.

Huxe pacnionoskeHsl epeKiIrovaTenay TUIla HapaMeTpa U HallpaBJICHUs JBUKECHHUS.

B HmxHe# yacTh maHenau BIBOAUTCS (popMHpyeMasi CTPYKTYpa CTPOKH.

Jlnsi BBOAA ONMCAHUsSI JJIEMEHTAa CTPOKM HEOOXOAMMO OTKOPPEKTHUPOBATH 3HAUCHHS
rapaMeTpoOB HYXHBIM 00pa3oM, ClIeJlyeT HaKaTh KHOMKY ‘“BBectn”.

Ecnu ykaspiBaeTcst mapaMeTp BpeMsl — TO OH HCIIOJIb3YETCSl B Ka4eCTBE apryMeHTa IpU
(dbopMUpOBaHUM BBIXOJHBIX Tabmuil. Bpems B cTpoke ykasbiBaeTcsi oauH pa3. Ilpu mombiTke
MOBTOPHOTO BBOJA BPEMEHH BBIIAETCS COOOIIEHNE 00 OIMOKE.

Jlin  onucaHus KHHEMaTHYECKOro IapameTpa HeoOXOJMMO yKa3aTh HOMep Yy3ja
KOHEUHO-3JIEMEHTHOM MOJIENH, B KOTOPOM OyJeT 33aJaHO COOTBETCTBYIOIIEE OMHCHIBAEMOMY
napaMmeTpy KUHEMaTH4ecKoe rPaHuYHOe yCIOBHE, TUII TapaMeTpa

Jlnisi KOppeKIMH OMHCAaHUsI KaKOro-JImOo mapameTrpa HeoOXOIMMO JBa pa3a IENKHYTbH
JIEBOM KHOMKOM MBIIIN TMPU BBIACICHUU CTPOKHU B IOJIE OMUCAHMS CTPOKU, PACIOJIOKEHHOM B
HIKHeH yactu na”enu. [locie 3Toro aneMeHTsl YIpaBieHUs B BEPXHEH YacTH MaHeIH MoJydaT
COOTBETCTBYIOILIME BBIJICJIEHHON CTpoke 3HaueHus. llocie yero, OTKOppeKTHpPOBAB 3HAUEHUS
MapaMeTpoB HY>KHBIM 00pa3oM, ClieyeT HaXkaThb KHOIKY “BBectu”.

OnucanHe CTPYHTYPRI CTPOKH BX04HOMO (hakia

MopAakoERIR HOMER NSPAMETPE B CTROKE = 4 [apryreHT] OTMeHMTE

Haordep yzna = 3

THnN NaparMeTpa:

" -epema, © * . nepemelleHe, M [ - CROPOCTE, MAG " - YCKOPEHME, MAC C
HanpaeneHue: BeecTu

(" - nepereweHue ggone ook 0% ooy « . 07

" - nosopar Bokpyr ocM 03 ooy R i

CTpYKTYpa CTPOKM BROGHOMD $aina;

-BpEMA MPONYCTHTE
-‘NEpEMELEHHE BADE oo (13 B ysne 3
-neperMelleHHeE Baoik ook 0% & ysne 3

1
2

3

4 -neperdellieHYE EO0NE OCk Haanure
]

B

Fi

1
-YrNOE0E NEPEMELLEHME BOKPYr Bokpyr ook 0X B ysne 3
-Yr NOEQE NEpEMELLEHME EOKPYr BOKpYr ookl 0% B ysne 3

-YrNOB0E NEPEMELLEHHME BOKDYT BEokpyr ocH 0Z 6 yane 3 Jaanure Bee

ELlr

JakoH4TE

Puc. 2.1.6. MaHenb onnucaHns CTPYKTYpbl CTPOKKU dhanna.

OTtnenpHBIE BJEMEHTBHI CTPOKM BXOAHOTO (hailina, mpu HEOOXOIMMOCTH, MOTYT OBITh
IIPONYILEHbl IpHU BBOAE. JlJIg 3TOro, yKa3aB B COOTBETCTBYIOLIEM IIOJIE  MOPSAIKOBBII HOMED
JJI€MEHTa, HaXKaTh KHONKY “‘TIpomycTtuts”.

Kuonku “Yoarume” u “Voarums éce” ciyxat /Ui yAaJIeHUs BBIICICHHOTO OMUCAHUS
napamerpa (CTPOKH B CIIUCKE) M YAaJIEHUS BCETO CIHCKA COOTBETCTBEHHO.

B pesynberare paboThl nporpamMmsl pabounii HAOOP AAHHBIX Ui Mporpammsl "3eHuT-95"
JONOJIHACTCA MapaMy 3amuced, KaxJaas U3 KOTOPhIX ONUCBHIBAET BBOJUMBIA KHHEMATUYECKUN
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napamerp.  Kaxkgas mapa 3amucedl COCTOMT W3 3allUCH  JaHHBIX O MHOXUTENE IpU
nepeMenieHus X B (YHKIMUM BPEMEHU U 3alUCH C €IWHUYHBIM 3HAUYEHUEM OIMHUCHIBAEMOTO
KMHEMaTU4ecKoro mapaMmerpa. BceM  cPoOpMUpOBaHHBIM TakUM  OOpa3oM  3aMucsAM
npucauBaetcs ums “UMITIOPT”.

Crnenyer uMeTh B BHUAY, YTO BBINOJTHEHHE, JIFOOOH KOMAaHIbI UMIIOpPTA IMPEANOIaracT
ylIajgeHue BCeX JIaHHBIX W3 pabouero Habopa M cO3/aHHWE HOBOro HaboOpa JaHHBIX (KOMaHZa
”Co30amb HO8bI (hatin” BHITIOTHSIETCS aBTOMATHICCKH ).

2.1.4. MeHI0O «DPOHOBbIN PUCYHOK»

OOmwmii Bua MeHro mpeacrasieH Ha puc.2.1.4.1. MeHIo comepXuT KOMaHIbl pabOThI C
TOYEYHBIMU H300paKEHUSIMU, KOTOpPBIE B IMPOrpaMMe MOXHO HCIONb30BaTh B KadyecTBe
MOJJIOKKHU IIPU ITOCTPOEHUH MOJENIEH.

Komanga "Bcmaeums pucynok uz ¢aiina”  npenHasHayeHa BBOAA H300pa)KeHHs,
xpangmerocss B gaitie gopmara bmp.  Ilocie mogaun KoMaHAsl TporpamMma BBIBOJIUT
cTanmapTHyo ais Windows JHaIoroByrO IaHeIh, MO3BOJISIONIYIO BBIOPATh HYXKHBIA (aiill.
B pesynbTare BBINONHEHHUS KOMaHABI B TpaUuecKOM pexXUMe B OKHE OyAeT BBIBOJUTHCS
n300pakeHue, Xxpansiieecs B BeIOpaHHOM daiine. [Ipumep npencrasnen Ha puc.2.1.4.2.

Komanga "Bcemaeums pucynox uz oyghepa’  103BOJISIET BCTaBUTH H300pa)keHUE,
Ipe/IBapUTENbHO 3aHECEHHOE B Oydep oOMeHa. BhICTphIii BBI30B KOMaH/AblI OCYILECTBISETCS
Ha)kaTheM coueTaHus knapuiend <Crrl+)>.

Komanna  "Veeauuumo ¢honoswviii pucynox’ MO3BOJISIET YBEIUYUTH MacIITad
donoBoro pucynka Ha 0,2 OT TeKyiero 3Ha4eHusi. bICTPBIi BBI30B KOMaHbl OCYIIECTBISETCS
Ha)xaTUeM couetanus kinasumieit <Crrl+UP>.

Komanna "VYmenvwiumo ¢ponoewviii pucynox' MO3BOJIAET YMEHBIIUTh MacuITad
¢donoBoro pucysnka Ha 0,2 oT Tekyuero 3Ha4eHusi. bICTPBI BBI30B KOMaH/Abl OCYILIECTBISETCS
HakatueM coueTanus knauiend <Ctrl+DOWN>.

DoHOBEI PUCYHOK » Beraeute pucyHok n3 daiina
Bcraeute pucyHok n3 Bydepa Ctrl+V
YBENUUnTE GOHOBBIA PUCYHOK Ctrl+UP
¥MEHELIMTE OHOERIA PUCYHOK Ctrl+DOWN
CMECTUTE BAEEBD Shift+LEFT
CMECTUTE ENpPEED Shift+RIGHT
CMECTUTE BEEPX Shift+UP
CMECTHTE BHN3 Shift+DOWMN
OtoBpaxats rpaduyecknil oBpas mogenn Alt+g
OroBpaxaTe GOHCEEIA PUCYHOK Shift+G

¥aanuTe oHOBEIA PUCYHOK

Puc. 2.1.4.1. MeHio «DOHOBbIN PUCYHOKY.

Komanga ""Cmecmums eéneeo” 103BonsSeT cMEeCTUTh (POHOBBIM PUCYHOK BiieBO Ha 0,2

OT ero pa3Mmepa. beICTphIl BBI30B KOMaH/BI OCYIIECTBISCTCS HA)KATUEM COUETAHUS KIIABHIIIEH
<Ctrl+Left>.
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Komanna ""Cmecmums énpaso’” 103BONISIET CMECTUTH (DOHOBBIN PHCYHOK BIIPaBO HA
0,2 or ero pasMepa. BBICTpBIII BBI30OB KOMaHJbl OCYIIECTBIAECTCS Ha)XaTUEM COYETaHUSA
knaBumieit <Ctrl+Right>.

Komanna "Cmecmums 66epx' 103BOJIIET CMECTUTh (DOHOBBIN pUCYHOK BBepX Ha 0,2
OT €ro pasmepa. bbICTphI BBI30B KOMAaHAbBI OCYUIECTBIIAECTCS HAXAaTUEM COYETAaHMS KJIABHILEH
<Ctrl+Up>

Komanna "Cmecmums 6nu3” 103BONSET CMECTUTH (DOHOBBIN PHCYHOK BHM3 Ha 0,2 oT
ero pasmepa. bBwIcTpblif BBHI30B KOMaH[bl OCYILECTBISETCS Ha)KaTUEM COYETaHUs KIJIaBHIIEH
<Ctrl+Down>.

Komanna ""Omooépaxncams cpaguueckuii oopaz moodeau'  BxiaoyaeT (OTKIIOYACT)
BBIBOJ] TpaUuecKoro H300pakeHUs Mojaenu. OTO ObIBaeT ymoOHO, KOorga HEoO0XOIUMO
noapoOHee pPaccMOTpeTh UMEHHO (POHOBBIA pUCYHOK. [lpu BKIIOYEHHOM BBIBOJE B IpPaBOM
YacTH CTPOKH YCTAHABIMBAeTCS (UIAXKOK.  BBICTPBI BBI30B KOMAaHIBI OCYIIECTBISETCS
Ha)KaTUEM COYCTaHMs KiIaBuien <Alt+g>.

Komanma  ""Omoépaxcamo ¢ponoewiii pucynox' BKJIFOYAET (OTKJIFOYAET) BBIBOJ
¢donoBoro pucynka. [Ipu BKIIOUEHHOM BBIBOJIE B MPABOl YacTH CTPOKU YCTAaHABIMBACTCS
¢bnaxxok.  BpIcTpbIii BBI30B KOMAaH[Ibl OCYILECTBISETCS HaKaTUEM COYETaHUs KIIaBHIIEH
<Shift+g>.

Komanna "Yoanume ¢ponoswiit pucynoxk’” npenHasHaueHa il ynajaeHus (OHOBOTO
pHUCYHKA.

&2 zenit_95 - Zenit-95

thaiin  Bua Pea.tekct Pea.rpad.  Pucoeate  Brigenwte  Otobpaskte [pad.npocw.  Tekcod

D2 RS a6 525 E 8 w0 ] db|db| &) | 1| @
|| Pl

N i S e A

B

&
N
\
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Puc. 2.1.4.2. BbiBog (oOHOBOIrO pUCYHKa B OKHE..

2.1.5. Komanpa «CkonupoBaTb B 6ydep»
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Ilo xomanne '"Ckonupoeamsv 6 oOygep' wundopmaius, oroOpakeHHass B OKHE,
oTnpasisieTcss B Oydep oOMeHa I MOCIENYIOMIET0 HMCIOJb30BaHUS B JAPYTHX MPOrpaMmax
Windows (Word, Paint n np.).

CrnenyeT UMeTh B BUAY, YTO IIPU KOMMUPOBAHUU TEKCTOBOW MH(POpPMAIIK UMEET 3HAUCHUE
COCTOSIHUE SI3BIKOBOTO perucTpa cucreMsl. Ilepen nepenaueit B Oydep He0OXOAMMO yCTaHOBUTh
PYCCKHUH PETUCTD.

2.1.6. KomaHgbl Mevyatn

[lo xomanne "Ileyams''  BBINOJIHSETCS BBIBOJ HA MPUHTEP COJEPKUMOTO OKHA
OporpaMMbl B MOMEHT TOJaud KOMaH[bl. BBICTpHIN BBI30B KOMaHIbl OCYIIECTBIISETCS

Ha)kKaTHeM KHOIKU |§| OCHOBHOI MaHedu KOMaHJ WIM Ha)KaTHeM COYETaHMs KIIaBUIIEH
<Ctrl+P>.

Komanna "Ileuamv ¢ npocmompom' BbI3BIBaCT BBIBOJ Ha HKpaH CTAHAAPTHOM IS
Windows AuamoroBoil maHENIM C MAaKeTOM pacleyaTbiBaeéMON CTpPAaHHIBI M KHOMKAMU,
00eCreYnBAOIIMMHA BO3MOXKHOCTH YBEIIMUCHUS H300pPKEHUS M TICYaTH CTPAHHIIBL.

Komanna "Ycmanoseka npunmepa’ BbI3bIBacT BBIBOJ Ha SKpaH CTaHAAPTHOM IJIst
Windows quaioroBoi maHenu ¢ JIEMEHTaMH YIIPaBJICHUsS, OOCCIICUYNUBAIONIUMHU BO3MOXKHOCTH
BbIOOPA M yCTAaHOBKHU MAapaMeTPOB HUCIOJIb3YEMOro IeYaTarollero yCTpOoucTRa.
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2.2. MeHo «Bupg»

Cnyxut Ui u3MeHeHUs: KoHpuryparuu oOpamiIieHHsT OKHa IMPOTpaMMbl, a TaKke
3alycKa W yAajJeHUs CHEelUalM3UpOBAHHBIX MaHeNlell MHCTpyMeHTOB. OOIuii BUJ 3TOrO MEHIO
HETOCPEICTBEHHO IOCJe 3alycka IporpamMmsbl mnpeactaBieH Ha puc. 2.2.1. IlepBas crpoka
MeHIo, uMmenyemas "Ilanens komano' paspemaet (3ampeniaeT) NIPUCYTCTBHE B BEPXHEH YacTH
oOpamIleHUs1 OKHA TTAHETT! KOMAaH]I.

Eciu B 7neBoil 4acTh CTPOKM KOMAaHIbl YCTaHOBJIEH (UIaKOK, TO TMaHENIb KOMaH]
MPUCYTCTBYET, MPHU OTCYTCTBUU (praxkka - HeT. [|JisT M3MEHEHUs TEKYIIEeTo COCTOSIHUS KOMaHIbI
HE0OXOIMMO TMOABECTH KYpCOp K COOTBETCTBYIOILIEH CTPOKE MEHIO U HaXaThb JIEBYIO KHOIIKY
MBIIIY. AHATOTUYHBIM 00pa3oM (PYHKIIMOHUPYIOT BCE KOMAH bl MEHIO.

v OCHOBHEA NaHens KoMaHg

v | TaHene komaHg rpad.pejaktopa

¥ | TlaHenk komaHg Koppexkun KOOPAMHET Y3108

Manene komaHy pejakTupoeaHua oBrEmHbn K3 Fé6
MaHens KoMaHg pejakTUPOEAHMA NNACTMH K oBonouyek F7
MaHenk KoMaHa pELaKTUROBIHNA CTEpH#HEN, TpyBonposoioe F8
MaHenk KoMaHa pEdaKTMPOBAHHA KOHTKTHEIX NOBEPXHOCTER Fa
MaHene komaHg pegakTupoeanns K3 Tegpaoe Teno F10
MaHene komadg pastuedna n npecBpaszoBaHna INEMEHTOE F11
MaHene KomaHg PejakTMPoEaHNA JNEMEHTAPHEIX NOBEPXHOCTEN F12

Crpoka cocToAHWA
BriEog TEKCTA B OTAENBHOM OKHE

Bazoean rpadudeckan cncTema

Ipaduueckan cuctema OpeniGL
Puc. 2.2.1. MeHto «Bugy».

CTpoku MEHIO, YNpPaBISIOUME CIEUUATU3UPOBAHHBIMU MAHEISIMU HWHCTPYMEHTOB,
3aIyCKarT WIM YAAISAIOT NaHEIN KOMaHJ, IPeACTaBIeHHbIe Ha puc. 2.2.2 — 2.2.9. Otu naHenu
OOBEMHSIOT KOMaHAbl U3 pa3IUYHbIX MEHI0, MOAPOOHO PpACCMOTPEHHBIX Jajee, W
npeaHasHaueHbl i1 3(G(GEKTUBHOIO BBIMOJIHEHUS NPEIMETHO-OPUEHTHPOBAHHBIX KOMaH]
PEeIaKTHPOBAHUS.

Crpoka MeH "Cmpoxa cocmosanusa', ynpaBiseT NPUCYTCTBUEM B HWXXHEW dYacTu
paMK{ OKHAa CTPOKM COCTOSIHUSA. YJlaleHHe M3 OOpaMiIeHMsI OKHA IMaHeNId KOMaHI U CTPOKHU
COCTOSIHUSI YBEIMYHMBAET pa3Mep OKHa IpOrpaMMBbl, 4TO, WHOT/A, ObIBaeT yjnoOHee, 4eM HX
MPUCYTCTBUE HA SKpPaAHE.

Crpoka MeHI0 ""Bb1600 mexcma ¢ omoenvnom oxkne'', IEpeBOINUT NPOTpaMMy B PEXKUM,
P KOTOPOM BCE€ TEKCTOBBIE JOKYMEHTHI (OPMHUPYIOTCS B CIEHUAIBHOM II0JIe€ BBIBOJIA
JIMaJIOTOBOM  MaHeNM, BBIBOJUMOM NpPOrpaMMOil TpU  BBIMOJHEHUH JIIOOOW  KOMaHJBI,
IPEAIojaraloIlell  BbIBOA KaKOro-ImOO TEKCTOBOro JoKyMmeHTa. OOmuil BUA NaHEIH
npencrasieH Ha puc.2.2.10. Ha maHenu uMerOTCs KHONKHU YNPABIEHHS HPOKPYTKOW. OTOT
PEXHUM TO3BOJSET OJHOBPEMEHHO MpOCMaTpUBaTh Irpaduyeckoe M300pa’keHUe, BBIBOAMMOE B
IJIaBHOM OKHE, U TEKCTOBBIN JIOKYMEHT. Pa3Mepsl 1 10JI0’KEHNE TTaHEIN MOYKHO MEHSTb.
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Crpoxu "bazosasa cpaguueckaa cucmema' u "OpenGL'" 3amyckaior
COOTBETCTBYIOIIYIO Tpaduveckyro cuctemy. OTIMYHE OT aHAJIOTWYHBIX KOMAaH] MaHeln
YCTAaHOBKHU MMApaMCTPOB PCAAKTUPOBAHUA ABJIACTCA TO, YTO yCTaHOBHeHHBIﬁ 31€CHh TUII CUCTEMBI
HE 3anmoMuHaeTcs. [Ipu Tocienyrommx 3amyckax MporpaMMbl  OyIeT HUCHOIb30BaThCS
rpagpuyeckas CHCTEMa, YCTaHOBJCHHAsh paHee B TMaHEIM YCTAaHOBKM IapaMeTpoOB

pEeIaKTUPOBAHUS.

Orobpaxenne ocen NICK K3
MNosopoT JICKE obbvémHex K3 ot OX & OY

Moeopot [ICK obvémuex K3 o1 OX k 0L
Mosopot JICK obvémubx K3 ot OY k OF

CBbEIMHEHNE BRIZENEHHBIK 0BbEMHER K3 B 3anucK

BeigennTe pEtpa, rpaHulsl

Orobpaxenne oceil ICK K3

Meoeopot ocn OX JICK nomevennbx nosepxroctei va 30 rpag,
Moeopot ook OY JNICK nomeuyeHHen: noeepxHocTen Ha 180 rpag,
Opwentnposate JICK K3 otHockTensHo ICK

CornacoeaTs HANPaBNEHWA HOpMAned

33aHWE TONLLMHBL B BMAE yHKUNA KopanHaT

Orobpaxars TONWWHY NAacTHH 1 obonodex

OBLegMHEHWE NOMEYEHHER NNACTHH B 3anCe

[NpeocBpasoeaTte K3 B NOBEpXHOCTH

MNpecbpasoeaTe NOBEPXHOCTH B MAACTHHEI

BelaenuTe onpegenatolte SNEMEHTE

MpWcoedMHNTE Y30 K FpaHLEn

CoegMHNTE BAMZKME Y3kl

MpecbpazoeaHie NOBEPXHOCTEN B HETLIPEXYTONBHUKM, BEpUdMKALINA
3343Tk pazMED INEMEHTE

OTobpasuTe 3343HHBIE Pa3MEDE] 3NEMEHTOE

PasBuTe Ha 3NEMEHTEI 33JaHHCI0 pasMepa

Mpecbpazoeate NNacTMHE B oBonoYKK

Mpectpazoeate oBonNoYKK B MNACTHHEI

Boigenute pEbpa, rpaHuub

Puc. 2.2.3. lMaHenb KoMaHa pefakTMpoBaHWs NAacTUH.
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Omobpaxcenue oceii ICK K3
Oévedunenue swidenennblx cmepxcHessix K3 & zanuce
Pazeopom cmepxcueil, mpyoonpoeodoe ¢ NOMEHERHbBIML VITaMiL
Henerue cmepxcHa nonoiam
Koppexyia napavempos u nosopom cexenui CT EPKHEH
Omobpaxcamp WAPHUPEL € CIMEPNCHAX
Jaoams wapruproe coedunenue CTEP/KHA & yane
Jadame xcécmroe coedunenux CTEPAKHA & vane
Bridenernue opuenmupyiowjezo Vaia cmepxcHa
Omobpaxcams cevenua CT EPKHEH
Obvevuoe omobpaxceniie cmepxcHeil
Konmpone zadannozo dasienia € MONOCHU CMEPHCHA
Kormpone dasnenuil Ha HAPYHCHOI HOEEPXHOCIMUY CIMEPHCHA

Ilpeobpazosariie paduHeckix NPUMUMUS0E & CMEPHCHI

—— Pastuenue CTEPKHA & 3adanubix moyxax

Iowazosoe goprmuposarie dannslx 0 CMEPHCHAX 1 MpVborposodax
Ipeobpazosames mpyosl U PRINAZL & CHEDNCHIL

Ilpentpazosams cmepxcrnu & mpyasl

Jadanue sHympenneso duamempa mpyvo & sude @yHRyLLl KopduHam
Jadanue monwyunsl & sude Gynryul RopouHam

Sadanue ko3dguynenma UZMEHEHA EbICOMBL CEYEHIE CHEPNCHA
Jadanue xo3P@uLERMA UIMEHEH A WLPUHBL CE4EHIA CHMEPHCHA

Bemasums gunanyessle coeduHeHya

Koppexyia napavempos gaanyessix coedunenil
Bemasume mpotinuku

Iosepryme spldelentble MPOLHUKL

Buidanume mpoiinux

Koppexmuposams napavempsl mpoiHuKos
Koppexmuposams moawuHy cmeHok mpoiHuKos
Bemasumb zub

Omobpazume 0Blacmi 3axeama Vaioe

Jadanue ceolicmea 3axeama Vanos

Omivena ceolicMs 3axsama V2108

Puc. 2.2.4. TMaHenb KOMaHA peAakTMpPOBaHUS CTEPXHEN, TPyOONpOBOLOB.
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BeigeneHne ocesbnx y3noe
Koppekuwa napameTpoE KoHTaKTa

Mpectpazosanwne rNoBanbHbIX K. N, B AOKANBHEIE

MNpecBpazoBaHne peayLMpPOBaHWMA B J. KOHT. NOBEPXHOCTH
KoHTpoab TUNE KOHTAKTOE

KEIHTIClEIJ'Ih 3330p0B B NOKaNbHBIX KOHTAKTAX
GE-'I:E,.'.'I,HHEHHE B O04HY 3aNHUCh OMUCAHMA EblJENEHHEBIX EOHTAKTHEIX TOYEK

OBbeguHEHNE CNNCAHWA BeIGENEHHE FNoBaNbHEIX KOHTAKTHEIX NOBEPXHOCTER B 3aNNCE
OBbegHEHNE CNNCAHWA BRIZENEHHEBIX NOKANBHEIX KOHTAKTHBIX NOBEPXHOCTEN B 3aNUCE
MpectpasosaHne rNoBanbHbX K., B KOHTAKTHYHD FRYMIY

Koppekuwa rayBuHEl KOHTPONA TOYEK

Koppekuwa ko3 g @UUWMEHTE TPEHWA BhIgeneHHBR K3

Co3gaHue rpynnel U3 BeLAENEHHBX KOHTAKTHBL K3

Puc. 2.2.5. lNaHenb KoMaHa pefakTMpOBaHUS KOHTAKTHBLIX NOBEPXHOCTEMN.

Orobpaxenne ocen JICK K3
MomeTuTe y3nel K3 ¢ BBIEnEHHBIM NONRCEM

OEBEIMHEHNE BEIAENEHHEIX TEERAELX TEN B 2aNMCK
Koppexkuwa napameTpos TEEPALIX TEN
JononHeHne 3NeMeHTa MyYamm

}",EI,EJ'I EHWE BbIJENEHHOND Ny4a 3NEMEHTA

BblgennTs opreHTHpyOLLIME Y3kl

Orobpaxenne ceazell BUPTYaNbHbIX TEEPALE TEN

Puc. 2.2.6. MaHenb komaHa peaakTupoBaHusa KO TBépaoe Terno.
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Puc. 2.2.8. lNMaHenb KoMaHA pefakTMpPOBaHUS AfIEMEHTapPHbIX MOBEPXHOCTEMN.
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=]
3 Pazbums no ecem HanpagieHuau
= Pazbums no OX 3CK
ry Pazoume no OY 3CK
wh Ipeocdpazoeanms KpUeOIUHElHBIE € TUHELHbIE
= Pazbums 3nemenmsul om V314, pebpa, padu
I Pazbums aneMeHmsl om ¥aid, pedpad, 2panil 00 3a0aHHbIX PA3Mepoe
B Pazbums anemenmet om v31a, pedpa, spadu Ha 1/2 pazvepa
] Coz0aeams NoT0CHU NPU pazdueHUe 31eMennoe om y3ud, peapd, spanu
| Pacceyr gepmuxaivio, NPoxodalyel yepes moyxy
— Pacceyb 20pu3oHmaibio, Npoxooaiyell Yepes moyxy
+ Pacceyb gepmuxaiblo U 20PUOHMATLI0, NPOX0OAUUMU YEPes MOUKY
w Pacceys Suazonaiav, RPoXooawuMi Yepes MouKy
f ||F——— Pacceub 1uxUell, OKPYHCHOCTILIO
{ |F——— IIpeobpazoeams TUHETIHBIE 8 KPUSOTUHELIHbIE
a3 |[F——— Pasbums no €ceM HANPAETEHUAM 00 3A0AHHOZ0 pasvepa
W |F———— IIpeobpazoeame KpugoiuHellnvle & IUHelHbie 00 3a0anHo20 pasmepa
Bl |F———— Paz0ume no ecem HanpaeieHuam 0o y310esix pamepog
Pl | IIpeobpazoeams Kpueonuxetinvie & TUHeliHbIe 00 V306X PA3MEPOE
[} |F——— Boccmanogume 1v3ibt HA KPUBBIX
4 | IIpeobpazosaniue Munoe 3NeMexmnoe
X | Yoarume yaiul HA KPUELIX
% |F—— Coeduname no pébpam u 2pavau
———— [Tpeobpazossiedintt MPey2oTbHUKL € YeMbIPexy2onbLHUKY
wt |F——— Ipeobpazoeams KPUBOTUHENIHIE 2eKcA30PLL ¢ AUHellHble mempazdpul(3D20 -=3D4)
» |F——— IIpeobpazoeants quHeilnbie 2ekca’dpsbl € Mempasopst (3D -= 3D4)
W |F———— IIpeocdpazoeamsb quxellHbe Mempasopul € 2excazopul (3D4 -= 3D8§)
T |F———— Cozdams omeepcmua nod Kpenéxcuvie 31emMenmol
T

. Puc. 2.2.9. MaHenb komaHa pa3bueHns n npeobpasoBaHUsa 3NEMEHTOB
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Puc. 2.2.10. PaboTa nporpaMmmbl B peXMMe BbiBOAA TEKCTa B OTAENBHOM OKHE.
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2.3. KomaHpa «PenakTop TeKCTOBbIN»

B cTpoke MeHI0 mporpamMmbl MPHUBEICHO COKPAIICHHOS HAMMEHOBAHUE ITOH KOMAH/IbI -
"Peo. mexcm."”. I1o 3Toil KOMaHJIe BBIMONHICTCS IMEPEXOJ B TEKCTOBBIM pPEXHUM padOTHI ¢
JAHHBIMH U B OKHE BBIBOJHMTCS JAMAJIOrOBasi MaHelb ¢ KOMaHJaMH TEKCTOBOTO pelakTopa (pHc.
2.3.1). B maHenm WMEIOTCS JBa OKHa — OKHO (aina (BepxHee) U OKHO Oydepa (HUKHEE),
NpeaHa3HAaYeHHBbIC I OTOOpaXkeHUs CTPYKTyp ¢aina u Oydepa cooTBeTrcTBeHHO. bydep
npeIHa3HaYeH JUIs BPEMEHHOTO pa3MEIIESHUs 3aluceii, KOTOpble HEOOX0IMMO MPOayOIUpPOBAThH
WIN TiepeMecTuTh. [ momaun 000l U3 KOMaHA HEOOXOIUMO TIOJBECTH KYpCOp K HYXHOH
KHOINIKEC W HAXXaTh JICBYIO KHOMKY MBIMHK. CMBICT KOMaH], NMEPEYUCICHHBIX B OMHCHIBAEMOM
MIAHEJIH SICEH M3 MX Ha3BaHWs, IIO3TOMY Jlajiee IPUBEIACHBI TOJILKO HEOOXOIMMBIE ITOSICHEHUSI.

PE..IJ.EKTHDDBEHHE HEIle:IDEI O4aHHElR B TEECTOEOM PEXKHME

Hkamure sanuce, oA K.OTOPOK ﬁ':l.IJ.ET EBINONHATECA ONepAaL|4a;

Min/n]  umA THM 0aHHER, KPAHALMACA B 3amHCM A =
1 Odpazeu_onA_Wcnel TEKCTOESA MHPORMALMA -
ATPHMEYTRI [Hvcno vTepaui 4acToT, BperdA 1 war...] BeecTH sankoe

JanaHue

(fbE0MHMTE SanHcH 0aMHaKDEBIY
THNOE

5 Cranke
B nnacTuHeEl taHele k.3 308

Jnepauki C Yka3aHHON Zanuce

¥ nnacTuHE! ofeérHele K3 308
3 KpacHeIi LBET
93 55 CEOACTES MATEpHANS RoE.pu... [ Bl ]

10 Woe ofbErHEIE Fd 3
[MpUCEOMTE MFA

11 PacTaseHue FHOKMTENE MPM NEPErEWLEHAY  K.g=F[x]

12 EA1AHHBIE NEPEMELLEHMA M SakpenneHds O S ——
13 PacTameHue, FANSHHEIE NEPEFELLEHUA M 33K penneHHa [

14 PacTameHue A0 aHHEIE NEPERMELLEHHA W SakpenneHuys G B e |
15 _3awmr FANAHHBIE NEPEMELLEHUA W 3aKpEnneHWA [

CHONUpOBaTE B GYpep |

|
I Yaanume ]
|

[lepetecTHTE B Gudep |

Bygep:

1 PacTaseHue FHOKMTENE MPM NEPEMELLEHWAR K.g=Ff[x] - |

2 33 aHHBIE NEPEELEHYA M 3aKkpenieH9Ya [ BeTasuTe us Gydepa |

| OYHcTHTE Gydep |

- ’F'enaKTHpDBaTb Aask .El.aHHbIH]

| JakoHuuTE patioTy

Puc. 2.3.1. lnanoroBas naHenb TEKCTOBOro pegakropa

Komaunpst "Cuumame uma', "Ilpuceoumov uma', "Peoaxmupoeams', "Yoanums',
"Ckonuposamv 6 Oyghep', "llepemecmumov 6 oOygep”, "Bcmasumv u3 oyghepa’
IpEeNoiaraloT yka3zaHHe 3allucH, ¢ KOTOPOM HEOOXOJMMO BBINNOJHUTH OMEpaltio, WU Tepes
KOTOpoOi BcTaBisiercs 3anuch. Komanna ""Beecmu 3anucey' Taxxe BBINONHSIETCA 10 pa3HOMY, B
3aBUCHUMOCTH OT TOTO, €CThb BBIJCICHHBIE 3alMCH, WM HET. [IpM OTCYTCTBHM BBIAECIEHHBIX
3anucedl popmHupyemasl 3anuch BBOAMUTCA B KOHE I (haiina, a MpH HaIUYUHU- NEpe]l MepBOi u3
BBI/ICTICHHBIX.
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VYka3aHue 3anucy OCYILECTBISAETCS MOABEIEHUEM Kypcopa K COOTBETCTBYIOIIEH CTPOKE
BEPXHETO0 OKHAa MaHeId M HakaTueM JIeBOM KHOmKM MbImH. [lpu 3TOM ykazaHHas cTpoka
BBIJICIISIETCS CUHEW JINHENKOM.

B cnyuae ecnu nmonbp3oBaTenio HEOOXOJUMO YKa3aTh HECKOJIBKO 3alKcell OAHOBPEMEHHO,
HampuMmep, A HMX YyAaJNeHWs WM KONUpOBaHHMA B Oydep, BBIACIEHHE OCYIIECTBISIETCS
MOJIBE/ICHUEM Kypcopa K COOTBETCTBYIOIIMM CTPOKaM M Ha)KaTHEM JIEBOM KHOIMKHU MBIIIU C
OJTHOBPEMEHHBIM yJepxuBanueM kiapumu <Ctrl>. Eciam 3amucu, KOTOpble HEOOXOIMMO
yKa3zaTh CIEAYIOT IPYr 3a JPYroM, BBIIEICHHE OCYIIECTBIISIETCA IMEepEeMEIIeHUeM Kypcopa Mo
COOTBETCTBYIOLIMM CTPOKAM C Ha)XaTOW JIEBOM KHONKOW MBIIIM WJIA BBIACICHUEM IEPBOU U
MOCTEHEN CTPOK C OJTHOBPEMEHHBIM yAepKUBaHUEM Ki1aBuiu <Shift>.

Komauner "¥Yoanums", '"Ckonuposamse ¢ oygep" u '"llepemecmumsv ¢ oOyghep"
MIPEIoJIaratoT BHIMOJIHEHNE HA3BaHHBIX ONEpallfii ¢ yKa3aHHOM 3aMKChio.

ITo xomanae ""Cuumame uma" vuMs NEpBON U3 yKa3aHHBIX 3allMcell IOMEUIAETCA B M0JIE,
pacrmojoKEeHHOM B BEpPXHEM MPAaBOM YIJy NaHENHd, M 3aTeM MOXET peAaKTUPOBATHCS H
MIPUCBaUBATHCS IPYTUM 3aIUCSM.

[lo xomanne "Ipuceoums uma" ykaz3aHHOW 3alMCH MPUCBAUBACTCA UMs, BBEAEHHOE B
T0JIe, PacMoIOKEHHOM B BEPXHEM MPABOM YTy MaHENH.

[To xomange ""Pedaxmupoeams'’ 151 yka3aHHOM 3allMCH BBIBOJUTCS COOTBETCTBYIOIIAS
ee TUIly IUajoroBasi MaHelb PeJaKTUPOBAHUS 3aIUCH.

[lo xomanne "Bcmaeumv u3 oOyghepa neped ykazannoii' BBHITIONHSETCS BCTaBKa
yKa3zaHHOI B Oydepe 3amucu B (aiin. BcraBka BhINONHSETCS Mepe YKa3aHHOW B BEpPXHEM OKHE
3anuchl0. YKa3zaHUE 3alMcel, KaKk B HUXKHEM, TaK U B BEPXHEM OKHE, OCYLIECTBIISIETCA MpU
MOJIBEJICHUU K COOTBETCTBYIOIICH CTPOKE Kypcopa MBIIIU U HakaTuu e€ jeBoil KHomku. [Ipu
9TOM YKa3aHHAasl CTpOKa BBIICISACTCS cHHEW NuHelkod. Ecmm B okHe Oydepa He BwlAcneHa
CTpOKa WJIM BBIIENIEHA CTPOKA, HAXOASIIASCS HUXKE MOCIIEIHEHN 3aUCH, TO BBITIOIHIETCS BCTaBKa
BCeX 3ammced, Haxomsaumxcs B Oydepe. AHaIOrMYHO, €CJIM B BEpXHEM OKHE HE BBIICICHA
CTpOKa WJIM BBIJIENIEHA CTPOKA, HAXOASIIASACS HUXKE MOCIIEHEH 3aiCH, TO BCTABKA BBIMOIHICTCS
B KOHeT] (aiina.

Komanasl "Ouucmume oygep” wn '"3axkonuumsp' npennonararoT — ynajieHHE BCEX
3anuceit u3 0ydepa u okoH4aHUE pabOThI B TEKCTOBOM PEIAKTOPE COOTBETCTBEHHO.

[Tocne nmomaun xkoMaHawl ""Bcmaeumbs 3anuce neped ykazanwuoiui ', Tak ke Kak U IO
KoMaHze ""Beecmu 3anuce ¢ xoney nabdopa', 3anpamvpaercs TUI (HOpMHUpPYEMOHl 3amucu u
JaHHBIE JIJIS HEe.

[Ipu BBIMONHEHMH KOMaHJ BBOJA WJIM BCTaBKU 3alKcedl HEOOXOAMMO YKa3blBaTh THII
BBOJAMMOM 3amucu. s 3TOro mocie noaadyu Mojib30BaTelleM YKa3aHHBIX KOMAaH][ Iporpamma
BBIBOJIUT JUAJIOTOBYIO [aHENb, MpEACTaBIE€HHYI0 Ha puc. 2.3.2. 3amucu HaxoJsATCsS B
noJipaszienax 3To auanoroBoil manenu. Jlns BeIOOpa TpeGyeMoro Tuma 3amMcu HEOOXOIUMO
MOJIBECTU KYpPCOp K CTPOKE C Ha3BaHHUEM COOTBETCTBYIOIIETO pa3jieia, HakaTh JIEBYIO KHOIIKY
MBIIIN C KypCOPOM YCTAHOBJIEHHBIM Ha 3HA4OK ¥ B 9TOW CTPOKE W B MOSIBUBLIEMCS MOJpa3feiie
JIBAXK/Ibl HAXKATh JIEBYIO KHOIKY MBIIIHM Ha CTPOKE C HY>KHOM 3aMKChIO.

B xauecTBe mpumepa paccMOTpUM MOPSJIOK (OPMHUPOBAHMS 3alMcedl CoaepKalux
MEXaHUYECKHEe CBOMCTBA HW30TPONHOrO MaTepuajga U HUHACKCHl OOBEMHBIX 3JEMEHTOB
COOTBETCTBEHHO. OTH NMPUMEPHI OTPAKAIOT JBA OCHOBHBIX BUAA CTPYKTYP 3aIHCEH.

[Ipu BBIOOpe 3amucu «ceoiicmea mamepuana (RoE,pu...)» TOSBISETCS UAIOroBas
MaHeNb JIsl BBIOOpa TUIa BBOAMMOro Matepuana (puc. 2.3.3).
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YKaMMKTe THN 3anycH Xl

----- TEKCTOESA MHPOPMAELMA -
KODPIMHATEl UEN0ERL TOYEEK,
ATPHUEYTEI [Hucno MTEpaLME YACTOT, ERERMA W War... ]
s UBET npu oTofpakeHdd © OCERLEHMA
El CEOMCTES MaTepMana
E CEONCTES MaTepuana [FoE.pu...]
A0NYCE aSkdbIE HAaNpAKEHWA [Sigma_d]
KOS PHLMEHT Bl SPMMPOEAHIMA MATEDMANa
¥APEKTEQMCTHEM PaCCEMEAHMA SHEDMHM
CEONCTEA #MOKOCTH
- CEOMCTES rasa
CTeptHEBEIE 3 NEMEHTRI
+]- 3 NEMEHTEI NOBEPRHOCTH
|- O fbEMHBIE 3 AEMEHTEI
I NEMEHTEI MEXIHWIMOE
|- 3 NEMEHTEI FHAPC- W MHEEMONPHEDLS
Fl- AKYCTHYECKME LETYMKM M BOSAEHCTEMA
K. MHEMATMYECK ME MPAHKMYHEIE YCNOEKA
+- MexaHuIeckHE HarpysEM
- NapameTpel oKpYKaoLw el cpeaqk
[ pPaHKYHEIE YCNOEHA TEMNAONEDELa4M
+- HauaneHeE yonoeqa
|- BonomoraTensHeIe gaHHEIE ;I

BeecTH

Puc. 2.3.2. [wanoroBas naHenb YykasaTtens TUMNOB 3anucu TEKCTOBOrO
pefakropa

L& 5
¥kamuTe TN Matepuana @

M z0TponHEINA YUNpYrKE, HeMMHERHO-YNPYrKE. .

AHWS0TPONHEIA, YNpyYrui

CneuransHele CEORCTES MAACTHH W 06004EK

[ ]
[ )
[ O pToTRONHLI, YNpYrA || Oresrume
[ )
[ )

[pyHT

[ s

Puc. 2.3.3. [lnanorosasa naHesnb ykasaTtensa TUNOB MaTepuana

[Ipemiararorcss U30TPONHBINA, AHU30TPOIIHBIN, OPTOTPONHBIA MaTepHUalbl U TpyHT. s
BBOJIa HM30TPOMHOIO MarepHuaja HEOoOXOJUMO TIOABECTH Kypcop K KHomke «HM3omponmnsiil
ynpy2uil, HeIUHEUHO-Yupy2uil...» W HAXKAThb JIEBYI0 KHONKY Mblmu. Ilocne momaum 1ot
KOMaH/Ibl IPOrpaMMa BBIBOJIUT HA DKPaH JUAIOrOBYIO ITAHEIb, TIOKa3aHHYIO Ha puc. 2.3.4.

3anuce 0 MEXaHWYECKHX CBOMCTBAX M30TPOIHOTO Marepuana uMeeT (UKCHPOBAHHYIO
CTPYKTYpy U oOecrieueHa HeOOJIBIION BCTPOCHHOW 0a30il MaHHBIX (KHOMKK Ha TaHENHn),
CIPAaBOYHUKOM, IMOMOJIHAEMON IOJB30BATEIbCKON 0a30i JaHHBIX M BO3MOXKHOCTHIO BBOJA
JTaHHBIX U3 Apyroro (aiina. [Ipu dopmupoBanuu 3anucu HeoOXO0aUMO JHO0 yKa3aTh MaTepHal
U3 BCTPOEHHOM 0a3bl JaHHBIX, HA)KaB COOTBETCTBYIOIIYIO KJIABHUILY HA MaHENH, TM00 3al0JHUTh
MoJsl, HaxoAsumMecs B NpaBodM ee yacTth. [[ns BBOAa, WM pPENAKTUPOBAHUS, HEIMHEHHBIX
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CBOWCTB Marepuana HEOOXOAMMO YCTaHOBHT COOTBETCTBYMOLIMH (uaxok. Bce 3aBucumoctu
3aJar0TCAd TaOIMYHO.

rl B
CeclicTea matepwWana I&
M= [ CTragHUTE |
BEECTH M3 CNpaBouHMES
MnoTHOCTE, ErfkyS.m = 1 "
Monyne ynpyrocTu, MMa = 1 BeecTH 13 Gaskl gaHHE!
Moayne casura, Mia = 0.4 MomecTiTe B BA2Y
[ - TeMREpaTYPHE KO3 PeuuHeHT Ke AR
Koapguuuert Myaccona = 0.3 [ BeecTH M3 apyroro dakina ]
[ Cranke ]
(@) - YNPYronAACTHYECKMEA MaTepHan
[ Hyryn ]
(7 - HENWHEMHO - YApYrki MaTepyan [ P—— ]
[] - 38BMCMMOCTE QEROpHALMH-HANPAHEHHS [ T uTaH ]
[] TemMnepaTypHEE KOs dduuMeHT Ks [ Meas ]
BeecTu
[ EpoHza ]
Koadd. nuH. pacwdpetua, 1/rpag =
NaryHe
[ - 33BMCHMOCTE OT TEMMEpaTYPEI [ i ]
[ CEMHEL ]
[] - nonzyuecTe [ Proponnact ]
K.anpoH
TennonpoEOOHOCTE, ETAMTpal = [ B ]
[ Crekno ]
[] - 38BMEUMOCTE OT TEMAEpaTYPE
B20 -
TennoémkocTe, Da#dKrrpan = 1 E——
-
[ - 33BMCHMOCTE OT TEMMEpATYREI [ EeToH

"—

Puc. 2.3.4. [dwnanoroBass naHenb OPMUPOBaHUA 3arnnucu O MEXaHUYECKUX
CBOMCTBaXxX U30TPONHOro MaTepuana.

Jlisg BBOJA JAHHBIX U3 CIPaBOYHUKA HEOOXOAMMO HaxaTb KHOMNKY «CnpagouyHuky,
[OoCJIe 4ero IporpamMMa BbIBEJET MaHENb yKa3aHus pasfelia cupaBoyHuKa. [l ykasaHus
paszena cHopaBOYHMKAa B OTOW MaHENIM HEOOXOJMMO HaKkaTh KHOIKY, COOTBETCTBYIOIIYIO
TpeOyeMoMy pasJieny, MOcjieé 4ero IMporpamMma BBIBOAMT IaHENb BblIOOpa Marepuana, Tie
yKa3bIBaeTCsl TpeOyeMblil MaTepHall.

[Ipn Haxkxatum kHONKMU «Beecmu u3 6a3pl 0anHBIX» TPOrpaMMa Cpa3y BBIBOJUT IAHEINb
BBIOOpa MaTepuaina, COJAEpKallylo MepeueHb MaTepHalioB, BBEAEHHBIX paHee IMOJIb30BaTelIeM
koMaHAou «Ilomecmums 6 6azy 0anHbIxX», TIe HEOOXOIUMO YKa3aTh TpeOyeMblil MaTepua.

Komanna «Beecmu uz opyzozo ¢haiina» no3BoisieT BBECTH MaTepHall U3 JPyroro paHee
coznanHoro ¢aitna. Ilocne ykazanus ¢aiia B BEIBOAMMON MpOrpaMMOi CTaHAApPTHOM MaHenH,
mporpaMMa, Kak M B TMpeAbIAyIIMX CIydasix, BBIBOAMT IMaHENb BbIOOpa Marepuana u3
cojiepkauxcs B Qaiiie, rie ykasbiBaeTcs TpeOyeMblil MaTepual.



= r j
BBECTH U3 CrpaBoyHHES I;]DTMEHWb ‘ [ b o2 33"“_ M
7800 — - CcEOMCTES MATEpMana
- N
MTaH

2 TuraH OT4

£
=

OTMEHE

CTanu yrnepoancTeie

4 Turan BT3-1
B TuraHBT14

AMOMUHWEBLIE CNNEB6LI Crann Ka4ecTBeHHbIE

MeaHwe naske Ctanu nermposaHeie

HEAPONPOYHBIE

MnacTMaccs TUTaH 1 era cinassl

|
| ||
| ||
| verwessecvans | [ Comemeowe
| Il
| ||

Mpouwne YyryH

l
l
l
l
l
l

[ BeecTu

Puc. 2.3.5. BBog mexaHn4ecknx cBOMCTB M3OTPOMHOIro MmaTtepuana uns
cnpaBOYHMKa:
a — naHenb ykasaHusa pasgena, 6 — ykasaHue Tpebyemoro matepuana..

B kauectBe npumMepa naxeneit GopMUpPOBaHUS 3alIMCEH ONMMCAHUS JIEMEHTOB Ha puc.2.3.
IpeCTaBiIeHa MaHedb (OPMHPOBAHUS 3aMUCH C MHACKCAMH OOBEMHBIX 3JIEMEHTOB. 3aluCh
3TOr0 M JPYTUX IOAOOHBIX THUIIOB MMEET INEPEMEHHYIO JIMHY U LMKIMYECKYI0 CTPYKTYpY.
@opMUpOBaHUE HEKOTOPBIX €€ JJIEMEHTOB MOXKET OCYILECTBIATHCS IyTEM AyOnupoBaHUS
JIPYTHUX, BBEICHHBIX paHEe 3JIEMEHTOB, JIJIsl YETO HA MAaHEIH IPELyCMOTPEHbBI COOTBETCTBYIOIINE
koMaHabl (puc. 2.3.6). Kpome Toro, B mporecce (OpMHUpPOBaHMSI TaKUX 3alucedl HMMeeTcs
HE00XO0IMMOCTh KOHTPOJISI UX COAEPKUMOTO B rpadMueckoM MM TabaudHoM Buje. [ng storo
Ha TaHesIX (POpMUPOBaHUS TaKWX 3amuced NpucyTcTByeT komauzaa ''Ilpocmomp oannvix',
10CJI€ 1M0/1a4M KOTOPOH B OKHE BBIBOJMTCS COJIEPKUMOE 3alUCH B BUJE TaOIUIBI. 3aTEM MOXKHO
MoJlaTh KOMAaH[bl BbIBOJA rpaduueckoro uzoOpakeHus U T.1. Eciaum KoMaHIa OKOHYaHUS
paboThl C 3amMChIO HE MOJaBanach, TO MOCJE MOBTOPHOIO 3alycKa TEKCTOBOTO pEAaKTOpa
(momaum komauabl "'Ped.mexcm. ') mporpaMma BO3BpalIaeTCs K peAaKTUPOBAHUIO TOM 3aIUCH,
JUIs KOTOpO# Obljia 1MojiaHa KOMaH/1a IpOCMOTpa JTaHHbBIX.

Komanga ""Pedakmupoeamp 6a3zvl 0annbix'' 1epeBOIUT TEKCTOBBIN PEJAKTOP B PEXUM
pelaKTUPOBaHMS OJHOM M3 MOJAEP)KUBAEMBIX MpOrpaMMoi 60a3 JaHHbBIX (CBOWCTBA MaTepHasoB,
KUJKOCTEH Ta30B, CEUYEHUH CTEP)KHEBBIX DJIEMEHTOB...). Tum 0a3bl, mnojiexalen
pEeaKTUPOBAHMIO, YKa3bIBaeTCsl B JMAJIOTOBOM MaHENM, BBIBOAMMOM IMOCTE HaXaTus KHOIKU
""Peoakxmupoeams 6a3wl oannvix''. 1Ipy 5TOM UCHIONB3YIOTCS TE€ )K€ KOMaHIbl PEIAaKTOpa, YTO
U TIpY pelaKTUPOBaHUM HaOOpoB NaHHBIX. [Ipu aTOM Oydep ocTaérest 00mmM It BCEX PEKUMOB
U MOXET MCIIONB30BaThCs Ul Iepelaud 3amuceil NaHHBIX M3 ¢aitna B 6a3y W HaoOOpOT.
3akaHunBaeTcs paboTa B JaHHOM PEXHUME MPHU HAKATUU KHOTIKU '"3akonuums padbomy'’.

[Tomosnnenune 6a3bl JaHHBIX TPOU3BOIUTCA NMPU HAXATUU KHONKU ""Tlomecmums 6 6azy
Oannwix". Ilpm 5TOM [aHHBIE, HaxXOJSIIHMECS B NOJAX IAHEINW TPYNIHUPYIOTCS B 3alMCh U
OTIpaBIsOTCS B 0a3y naHHbIX. [Ipu Haxatuu kHOnKU ""HM3 6a3wl dannwix'' Ha SKpaH BHIBOJUTCS
naHesb, MpejacTaBieHHas Ha puc. 2.3.5. J[is BBoja HEOOXOAMMBIX JaHHBIX TpeOyeTcs ykas3aTb
COOTBETCTBYIOILYIO CTPOUYKY, YTO BBIIOJHAETCS IOABOJOM Kypcopa M JBOHWHBIM Ha)KaTHEM
JIEBOM KHOIKH MBIIINA. AHAJIOTUYHBIM 00pa3oM BBOJATCS JaHHbBIE U3 APYroro gaiina.
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2.4. KHONKK MbILWNn

[Ipu rpaduueckoM penakTUPOBAHHUM M OTOOPAXEHWU MAaHHBIX Jlegas KHOIKA MBILIH
UCTONb3yeTcsl Ul (PUMKCAllMM TOYEK IPU HAHECEHWM Ha HKpaH IpadUyecKUX 3JIEMEHTOB.
@dukcanus KOOpAUHAT Kypcopa OCYIIECTBIIAETCS KaX bl pa3 B MOMEHT Ha)KaTUsI KHOIIKH.

[Ipy HaxaTUM MPaeoii KHOIKKM MBILIM IIPOrpaMMa IEPEeBOJUTCS B PEXUM IUIABHOTO
oBOpoTa M300pakeHust Moaenu. [Ipu 3TOM Ha KpaH BBIBOJUTCS YIPOIIEHHOE M300pakeHHE
(puc. 2.4.1a), ToukamMy WM JUHUAMU 0003HaUarOIIee KOHTYPhl TEKYILEro MOoJI0XKeHus AeTtanu. B
3TOM pEeXHME TOPU3OHTAIBHOE IIEPEMELIEHUE Kypcopa MPUBOAUT K IIOBOPOTY BOKPYD
BEPTUKAJIbHOM OCH, a IEepeMEeLIeHHE Kypcopa IO BEPTHKAIM BBI3BIBAET I[OBOPOT BOKPYT
TOPU30HTAIIBHOM OCH.

IIpu 5TOM BBINIOJHAETCSA OCTOSIHHOE MacIITaOUpOBaHUE U300paKEHUS C TeM, YTOOBI OHO
yYMCIIAJIIOCH B OKHC. B pe3yiabTaTe 3TOr0 y HpaBOfI KHOIIKHM MBIIIHW ITOABJIACTCA AOIIOJTHUTCIbHAA
GyHKUus — npu €€ OJAHOKPATHOM Ha)KaTHM BBIMOJIHAETCS MacIITaOMpOBaHUE H300pa)KeHUs.
Ecin Ha u3oOpakeHue Obl1 HaHECEH KaKOH-IMOO rpapuueckuil 3aeMeHT (MpSMOYrOJbHUK,
OTPE30K MPSIMOIl OKPY)KHOCTB), TO HaKaTHE MPaBOl KHOMKU MBIIU MPUBEAET K YBEIUUECHUIO
n300pakeHus1, 0XBaThIBaEMOro rpaduueckum 3nemMeHToM. Eciu Ha skpaH Oblil HAaHECEH OTPE30K
IpPSAMOM, TO OH B OJTO CHTyallud MHTEPIPETUPYETCS KAaK MNPSAMOYIOJIBHHUK C JMArOHAJbIO
COOTBETCTBYIOLIIEH OTPE3Ky, OKPYKHOCTb MHTEPIPETUPYETCs Kak KBajapaT, B KOTOPbIH
BIIUCBIBACTCA OKPYKHOCTD. HpI/I IMOBTOPHOM Ha>XaTUH HpaBOfI KHOIIKKW MBI U OTCYTCTBUH Ha
9KpaHe rpauuecKux 3JIEMEHTOB U300pakeHNe MPUMET NIepBOHAYAIbHBIE Pa3MEpBHI.

- I 6/}

Puc. 2.4.1. 3obpaxeHne mogenu npu nnaBsHOM NoBopoTe:
a — wn3obpaxeHne mogenu 6, BbIBOOMMOE MpU MNNaBHOM
BpaLLeHnn

Ecnu mpaeas xuonka MbIlliM HaXkaTa MpU HAXXATOW M yJEPKUBAEMOH J1€60il KHOIIKE
MBIIIH BBIIOJIHIETCS TOBOPOT U300paKEHMsI 10 MOMEHTA, Koraa Onukaiime ocu riao0anbHoN 1
HKpPaHHOM CHUCTEM KOOpPJIUHAT CTaHyT NnapajuienbHbl (puc. 2.14.2 a u 6, COOTBETCTBEHHO),

T

6)

i—X

Puc. 2.14.2. BbinonHeHne komaHabl "Coemecmumb 6nuxatwue ocu 3CK u
FCK": a — wncxogHoe nonoxeHne wmogenu; 6 — pesynbTar
BbIMNOMHEHUA KOMaHAbI
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T.€. BeinosHgercs komauga "ITOBEPHYTbD /10 COBMEIIEHHUA onuscaiiwmux oceii
ICK u I'CK" u3 mento "Iloeepuyms .

Cpeonaa KHOIIKA MbIIIY (KOJIECUKO, CKPOJIJIEP) UCITIONB3YETCS Il U3MEHEHUS pa3MeEPOB
BBIBEJICHHOI'O Ha 3KpaH W300paK€HUS MOJENH, a TakKe Ul IepeMelleHHs M300pakeHus B
IJIOCKOCTH 3KpaHa.

M3MeHeHne pa3mMepoB HM300pa)KeHUs BBINOJHAETCS IyTeM BpalleHus kouécuka. [Ipu
BpAIlllCHUH BIeper — M300paKeHHE YBEJIWYHMBACTCS, a IPU BpAIEHUH Ha3al — M300pakeHHe
YMEHBIIIAETCS.

Jns  mepeMerieHus M300pakeHUsT HEoOXOAWMO YCTaHOBUTH Kypcop B Hadaie
IIPEIIOIaraéMoro BEKTOpa IEpPEeMELICHUs M HakaTb CPEJHIO KHOIKY MBIIIM (CKpOJUIED).
VY aepxuBas €ro B Ha)KaToM IOJI0KEHUU POBECTH KyPCOPOM BEKTOP IEPEMELICHUS U OTIIYCTUTh
KHOIKY. B pe3ynbrare n3o0pakeHue NepeMecTUThCS Ha BEIMYMHY IIPOBEJEHHOTO BEKTOPA.

2.5. KomaHabl BbiBOAa nsobpaxeHus

B nmanHOM pasnene paccMOTpPeHBI KOMaHBl BBIBOJIA M300PaKEHUS M CEUCHUH, KOTOPHIE
MMEIOTCS B Hauaje KaKJOoro MEHIO, TaK WM MHA4Ye OTHOCAILIErocs K rpaduyecKoMy BBIBOAY.
[ToaTomMy B fanee, mpu ONMCAHUU KOMaH[ U3 TAKUX Pa3JIeJI0B 3TH KOMAH/Ibl HE OMTUCHIBAOTCA.

2.5.1. KomaHpa «BbiBecTn nsobpaxeHume»

[TepeBoaut nmporpammy B rpaduueckuii pe>KUM U BBIBOJHT B TIIABHOM OKHE rpauyeckoe
n300pa’keHNe MOJICIIH.

2.5.2. KomaHga «Co3paTtb ceyeHue»

CDopMpreT OIIMCaHUuC HOBerHOCTeﬁ CCUYCHUA MOACIIN.
CeueHre MOXKET BEITTOJHATHCS CJICAYIOIUMU TUIIAMU HOBerHOCTefII

. JIuHeitHast YeTHIPEXYTOJIbHAS TOBEPXHOCTh, 0Opa3yemas OTpe3KaMu MPsSMBIX.
. Hunuaapuyeckasi MOBEPXHOCTb.
. Konunyeckasi moBepXHOCTb.
BBoj noBepxHOCTEHN OCYIIECTBISIETCS HHTEpIpETaeil rpaguueckux NpUMUTHBOB.
. IIpu BBOJE OTPE3KOB MPSAMBIX WM KOHTYpa (DOPMHUPYIOTCS IUIOCKOCTH, MPOXOISIIUe
4yepe3 9TU NPUMHUTHUBBI U IEPEKPHIBAIOIINE BUAUMYIO 4aCTh MOJEIN
. [Ipn BBOJE OKpPY)XHOCTH TpPSAMBIX (OPMUPYETCS MMJIMHAPUYECKAsh IOBEPXHOCTH,
MIPOXOALINE YEPE3 BBEAEHHYIO OKPYKHOCTD, M IEPEKPHIBAIOIINE BUAUMYIO 4YaCTh MOJEIH
. [Ipu BBOJIE KpUBOI (POPMHUPYIOTCS JIBE MIIOCKOCTH, MPOXOASIIUE YePE3 Y3IIbl KPUBOM.

IIpaBuna nHTEepnpeTanyy rpapuuecKux MPUMUTHBOB MPOMIUTIOCTPUPOBAHBI HA PUCYHKE
2.5.2.1.

V3meHeHne mapaMeTpoB TIOBEPXHOCTEH OCYIIECTBISETCS OOBIUHOW  KOppeKLueH
MIOJIOXKEHHUS Y3JI0B, ONIPEAEISIONIUX 3TH ITOBEPXHOCTH.

Y 4eThIpEXYroJabHBIX IOBEPXHOCTEN OMPENEISAIONINE Y3IIbl PACIIOIOKEHBI B YIJIaX.

VYV IMIMHAPUYECKUX MOBEPXHOCTEH OMpPENeSIIOIIMMU SBISIOTCS Y3JIbl PacoIOKEHHbIX
Ha ocH (1m03.1 Ha pUCYHKE) U Ha pajguycax OKpYXHOCTeH (103.2), OrpaHUYMBAIOLINX LTUAUHAD
WJIM KOHYC.

KoManzga He OTHOCHTCS K pEAAKTHPYIOIIMM, IIO3TOMY IIOCJIE BBOJA IOBEPXHOCTEN
pe3ynbTaThl pacu€ToB, UMEIOIINecs B Ha0Ope JaHHBIX, coxpaHstoTcs. Kpome Toro, usmeHenue
KOOP/IMHAT OTPEeNeNAIONX MOBEPXHOCTH Y3J0B KOMaHAaMU KOPPEKIUH KOOPAMHAT Y3JIOB (TI.
KoppektupoBathb 1osnoxeHue), Takke He IPUBOJUT K YAAJIECHUIO PE3yJIbTaTOB.

VYcioBueM ocTyna K KOMaHJie SIBISETCs HaIMYue B HaOOpe NAHHBIX O JTMHEWHBIX WIN
KPUBOJIMHEWHBIX OOBEMHBIX 3J€MEHTAaX WM IUIACTUHAX, U HAHECEHHBIX B OKHE TpaduyecKux
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HpI/IMI/ITI/IBOB.
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Puc. 2.5.1.1. Co3gaHune cevyeHun:
a - uHeprnpeTtauus KoHTypa, 6 - wuHepnpeTauuss OTPE3KOB MNpPsIMbIX, B -
NHepnpeTaums OKPY>KHOCTU, 1 - y3nbl, nexaiime Ha ocu KoHyca (uunuHapa), 2 - ysnbl,
nexauime Ha paguycax orpaHU4YMBaoLLINX OKPY>KHOCTEN.

2.5.3. KomaHga «OToGpaxaTb ceyeHue»
[lepeBoauT TporpaMmy B PEXHUM OTOOpPaKEHHUS CEUECHUN MOJEIH IO TIOBEPXHOCTSIM
CCUCHUA, BBCI[éHHBIM paHee KOMaHHOﬁ C03IlaTB CCUCHUC (CM. HpeI[LII[yI_I_[I/Iﬁ HYHKT).
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CeueHusti MOTYT paccekaTh OOBEMHBIE IMHEHHBIE W KPUBOJHMHEHWHBIE KOHEYHBIE
AJIEMEHThI, TETPa’Apbl, JUHEHHbIE M HEIMHEWHbIC IJIACTHHBI, OOOJOYKH U TOBEPXHOCTH.
Ceuenus MIACTUH U 000JIOYEK COCTOAT U3 JTUHUIA.

Jlns oToOpaskaeMbIX CEYeHHH MOAepKUBAOTCS (YHKIUHU BbIIEJICHHS IIBETOM, BBIBOJIA U
olM(pPOBKA KAPTUH pacmpeiesieHus MapamMeTpoB (HANpsOKEHUH, Temmepatyp W J1p.),
0TOOpakeHHe MepeMeLeHU.

o
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i o et 2
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5, 15555
4,43016

o

3,70478

2,97939
2,25401
1,52862
0, 803241

o

Puc. 2.5.3.1. OTtobpaxeHne cevyeHnn:
a — unsobpaxeHne mogenn C cos3gaHHbIMW cedeHuamu, 6 —
BbIBOA CEYEHUN, 8 — OTODpaKeHMe HanpPsKEHUN B CEYEHMSIX.

YcioBueM A0CTyna K KOMaH e SBIISETCS HAIUYUE B HAOOpe TaHHBIX O CPOPMUPOBAHHBIX
paHee MOBEPXHOCTSAX CEUCHHS.
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2.6. MeHr0 «PucoBatb»

OOmwmit BUI MEHIO MPEJCTaBiICH Ha puc. 2.6.1. B Hayasie MEHIO pacIionoKeHbl KOMaHIbI,
OMHCaHHbIE B pazfene 2.5. Bce KOMaHIbI JaHHOTO MEHIO, JOCTYITHBI TOJBKO B TrpaduueckoM

pexxumMe paboThI.

Beieectu M30BPAKEHIE g |

OToBpaxate CEYEHNA Alt + Shift + g
Moayyate KOOPAWMHATEI yzna

. OTPEIKN NPAMBIX I

v .. KOHTYp k
« DKPYHHOCTE c
w KPWEYHD Shift+1
o MPAMOYTOABHWE r
o TREYTONEHHE Shift+r

wpazmep no ook OX

wpazmep no ook OV

. paccTofHne B naockocTn X0 ICK

W [FACCTOAHWE B NPOCTRAHCTEE

w0 OT Y303 4o ook 3CK

WY TON MEAY BEKTOROM W ocero FCK

Puc. 2.6.1. O6wwnn Bng meHo «PucoBatb»

Crenyronye CTPOKH MEHIO CO/IepKaT KOMaH/IbI IEpeXxo/ia B PEKUMBI pUCOBAHUSI B OKHE
rpau4ecKrx 3JEeMEHTOB B COOTBETCTBHE C MEPEMEIICHUSIMU Kypcopa MBIIIM U HAKATUSIMH €€
JIEBOM KHOIIKH, OCYLIECTBJISIEMBIMH I10Jb30BaTeseM. 1Ipy 3TOM yka3aHHBIA B JaHHBIA MOMEHT
rpadu4ecKuil 3IEMEHT OTMEYAETCSI B PACCMAaTPUBAEMOM MEHIO (DIa’KKOM.

[Tocne momaum xomauasl  "Pucoeams”...ompe3xu npamwix” Ha dKpaHe OynyT
0TOOpaXkaThCsl OTAETIbHBIE OTPE3KM HAYaJI0 U OKOHYAHHE KOTOPBIX 0003HAUEHO I0JIb30BaTeNeM
MOJIBE/ICHUEM Kypcopa M HaKaTHEeM JIEBOW KHOINKH MBIIH. DBBICTPBIi BBI30B KOMaHJbBI

OCYIIIECTBIISIETCS KHOIKOM ﬂ MaHeNIu KOMaHJ TrpaHuuecKkoro peaakTopa WM KJaBULIEH
<Z>.

[Tonaua xomauabl "Pucosams'...konmyp" TIpUBEIET K OTOOpPaKEHUIO CBSI3aHHBIX
Mexy co00il OTpe3KkoB (Haualo OTpe3Ka COBIAJAeT C OKOHYAHUEM MpeablAyIiero). beicTpblit

BbI30B KOMAaHJbl OCYUIECTBIISETCS KHOIKOM ‘il Ha TaHeaM KOoMaHjA TIpaduyecKoro
peaaKTopa Uiu KiaBumen <K>.

[Tocne monaun komauael "Pucosams'...okpyscnocms '’ Ha 5Kpane OyayT oToOpaxarbces
KOHIEHTPUYECKUE OKPY>KHOCTU C LIEHTPOM B MEPBON M MPOXOJAIIME Yepe3 yKazaHHBIE aajiee
TOYKU.  JIng W3MEHEHus TMOJOKEHHsI IIeHTpa HEOOXOJUMO IOBTOPHO MOJaTh KOMAaHIY

"Pucosamy"'...okpyscrnocmp"'. BbICTPBI BBI30B KOMaH/bl OCYIIECTBIISIETCS KHOIKOM IQI Ha
HaHea KOMaHJ rpaduyecKkoro pefakropa uiu KinaBumen <C>.

ITo xomanae "Pucosams"...kpusyro’’ Ha sxpane OyAayT OTOOpakaThCsi KPUBBIE BTOPOTO
%mka, MIOCTPOCHHBIE TI0 TPEM TOUKaM. BBICTpBIN BHI30B KOMaH/Ibl OCYIIECTBIISIETCS KHOIKOM
-

Ha TaHeIu KOMaHJ rpauuecKoro peJakTopa U KoMOuHauuel kiaBuin <Shift+L>.
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I[To xomanne '"Pucoseams'...npamoyzonvnuk'’’ Ha d3KkpaHe OyIyT oToOpakarbcs
MPSIMOYTOJIBHUKH, TTOCTPOCHHBIC MO JABYM TOYKaM, PACIIOIIOKEHHBIM IO JAMaroHad. BeICTphIi

BBI30B KOMaH/Ibl OCYIIIECTBIISIETCS] KHOIKOI E’ Ha IaHeJIM KOMaHJ rpa)uyecKkoro peiakropa
WJIY KJIaBULIEH <R>.

I[To xomanne "Pucosamyv'...mpeyzonvnuk’” Ha dKpaHe OyayT oToOpaxarbcs
TPEYTrOJIbHUKHU, NOCTPOEHHBIE MO TPEM TOUYKaM. BBICTpBIN BBI30B KOMaHIbl OCYLIECTBISETCA

xeormkoit 43 ma  mamemm KOMaHJ rpauueckoro peaakTopa WM COYETaHHEM KIIaBHIL
<Shift+R>. Komauasl ""Pucosams'’...pazmep no ocu OX" u "Pucosams'...pazmep no ocu
OY'" nepeBenyT NMpOrpamMMmy B PEXKHM OINPEACTICHUS U OTOOpaXeHHs pacCTosTHUA 1Mo ocsiM OX u
OY COOTBETCTBEHHO PACCTOSTHUI MEXIY ABYMs y3JIaMU. DTU KOMaH]Ibl CTAHOBSTCS JOCTYITHBIMU
TOJIbKO TpU HAJUYUMU HE MEHee J[BYX paHee BBEAEHHBIX y370B. Jlns ompexaeneHus u
oToOpaxkeHHsI TpeOyeMoro pazMepa Ha 3KpaHe HeoOXOAUMO 3a(pUKCHpPOBaATh MOCIEI0BATEIHLHO
TPH TOYKH: TIEPBBIC IBE (PUKCUPYIOTCS TI0 BO3MOKHOCTH OJIMXKE K y371aM, TPEThS B TOM MECTE
OKHa, TJie yAoOHee pa3MEecTHTh 3HAu€HUE paccTosHus (pa3mepa). BhICTphI BBI3ZOB KOMaHI
OCYILIECTBISICTCS COOTBETCTBEHHO KHOIKaMU |<H>| u Tl nasem KOMaHJ rpagu4ecKkoro
penakTopa.

Komanna "Pucosams"...paccmosanue ¢ nnockocmu X0Y ICK' nio3posnsier oToOpaxarh
paccTosiHUS MEeXAy MPOeKUUSIMH JIBYX y3710B Ha miuockocte XOY OCK. [ns ompenenenus u
OoTOOpaKeHHsI BEJWYMHBI HCKOMOTO pa3Mepa Ha DJKpaHe, HEO0OXOIMMO IOCIeI0BATEIbHO
3aUKCUPOBATh JBE COOTBETCTBYIOUIME TOYKH IO BO3MOXHOCTH ONMDKE K Yy3JIaM, MEXY
KOTOPBIMH HIIETCS paccTtosiuue. Haamuce, comepxkaiiasi BETUYMHY HCKOMOTO PAaCCTOSHUA,

ABTOMATUYCCKU BBIBOJAUTCA IMOCCPECANHE MCKAY COOTBECTCTBYIOINHMMU Y3JIaMH. BLICTpBIﬁ BBI3OB

KOMaH/Ibl OCYIIIECTBIISETCS KHOIMKON |'—'~/N| MaHeNMu KOoMaHJ rpaduyeckoro peaakTopa.
Komanna "Pucoeams'’...paccmosanue 6 npocmpancmee’ 103BOISIET OTOOpakaTh
paccTosiHUSI MEXIy JBYMS Y3JIaMH B TpocTpaHcTBe. JlJis ompeaesneHuss U OTOOpakeHHs
BEJIMYMHBI UCKOMOTO pa3Mepa Ha JKpaHe, HeOOXOJIMMO MOCIe0BaTeIbHO 3a(UKCHPOBAThH JIBE
COOTBETCTBYIOIIME TOYKH IO BO3MOXHOCTH OJIIDKE K Yy3JIaM, MEXY KOTOPBIMU HIIETCS
paccrostHue. Hanmucb, conepkamiasi BEJIWYUMHY HCKOMOIO PACCTOSHMS, ABTOMAaTUYECKH
BBIBOJUTCSl TOCEPEAMHE MEXAY COOTBETCTBYIOIIMMH Y3l1aMH. DBBICTpBI BBI30B KOMAaHJIbI

OCYIIECTBISIETCS KHOIIKON |':r“| MaHeTu KOMaH] TpauyecKoro peaakTopa.

C nomotsto koMauasl "Pucosams...ycon om y3na 0o ocu ICK" MOXHO oNpeenuTh U
0TOOpa3uTh Ha HKpaHe yroi ot y3ia Jo oaHoi u3 oceit ICK. [lns onpeneneHust 1 0ToOpaxeHus
BEJIMYMHBI ICKOMOTO yTJIa Ha dKpaHe, HEOOXOMMO TIOCIEeIOBATEIBHO 3apUKCHPOBATh CHavaa
TOUKY JIeKAILIyI0 IO BO3MOXHOCTH OJIMXKE K COOTBETCTBYIOUIEMY Y31y, a 32 TE€M TOUYKY
JIeXKANIYI0 10 BO3MOXKHOCTH Oyimke K cooTBercTBytomier ocu DCK. Hammucek, comepxarias
BEJIMYMHY MCKOMOI'O YIJIa, ABTOMAaTHYECKU BBIBOJUTCS IOCEpeIuHe IyrH oOO3Hayaromei

HalJCHHBIN YroJl. BeICTpBIN BBI30B KOMaH/ABl OCYIIECTBIIAETCS KHOIKON |‘£"| MIAHEJIM KOMaHJ
rpaduuecKkoro perakropa.

C nomonipto koMauabl "Pucoeamys'...y2on meixicdy eekmopom u ocvto ICK" MOXKHO
OIIpeNIeNIUTh U OTOOPa3UTh HA SKpaHE YTroJl MeXy 3a/JlaHHbIM BEKTOpOM M oHO# u3 oceir DCK.
Jis ompeneneHuss U OTOOpaKeHUs BEJIMYMHBI HCKOMOTO YIJla Ha 3KpaHe, HEeoO0XOIMMO
MocJe10BaTeNbHO 3a(UKCUPOBATh CHadaja J[BE€ TOUKU JIEXKAIHMEe MO BO3MOXHOCTH OJIMKE K
COOTBETCTBYIOIIMM Y3JlaM BEKTOpPa, a 32 TEM TOUKY JIEKAIIYIO MO BO3MOXKHOCTH OJIMXKE K OCH
OCK no kotopoit Oyzaer onpenensatecs yroia. Hannuce, cogeprkalias BeTHUUHY UCKOMOTO YTIia,
aBTOMATUYECKU BBIBOJUTCS IOCEpeauHE Iyru oOo3Havaromeld HaiJAeHHbIM yron. BeicTpbiif

. | =]
BBI30B KOMaH/ bl OCYIIECTBIISIETCA KHOMKOU |—‘° MaHeNnu KOoMaHJ rpaduueckoro peaakropa.
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2.9. MeHo «BbloenuTtb»

OOmwmit BU JTaHHOTO MEHIO IIPEJICTaBlIeH Ha puc. 2.9.1.

MeHio 00beAMHSAET KOMaH/Ibl BBIJCICHUS y3JI0OB U 3aIUCEH.

Bce xoMaH/pl JAaHHOTO MEHIO, KPOME IIEPBOM, TOCTYIHBI TOJIBKO B rpa)u4ecKoM pexume
paboOThl, NO3TOMY MEHI0O HadyuHaeTcsd KoMauaoul "Beigecmu u3zoopasrcenue’, Kotopas
HEPeBOIUT MPOrpaMMy B IpaUUEcKUil pexXKUM U BBIBOJUT B OKHE rpaduueckoe U300paxkeHue
MoJieH. BBICTpBIil BBI30B 3TOM KOMaH/bl OCYIECTBIIAETCS KiaBuileld <G>.

i Brieectn M30EPAKEHINE g
OTobpaxarte cedeHna Alt + Shift + g
Co3aate CEMEHME

¥1anuTe CEYEHNE
MOMETEA ¥2N0B 3
OTMEHWTE nometiy y3noe n

3anoMHUTE NomMeYEHHBIE Y3NbI
BoccTaHoBMTE NOMETEY Y3.N0B

l.'l'f,ﬂ,EJ'IHTb NOMETKH Y3N0B JE@HECEHHBIE B NAMATE

MOMEYEHHEIE- = HEBINOMMBIE z
¥anel ykazaHHod zanuew HEBMAMME Shift+z
BUAMMOCTE ¥3N08B 3
BAAMMOCTb 3AMIMCEA 3
Bee ¥31bl 1 ZAMMCIA engume Ctrl+a

SAMNPETIATE pepaktuposanue M1
PasgennTe y31bl NOTOKE W NPOCTPAHCTEEHHBIE
PEGpa, rpaHuuel

v OtobBpaxare rpaduqecknii obpas mogenw Alt+g

v | OtoBpaxate QOHOBRIR pUCYHOK Shift+G

Puc. 2.9.1. Obwwmn Bng meHo «Bblaenutb»

Komanna '"Ilomemka y37108' OTKpbIBa€T MEHIO, KOMAaHJBI KOTOPOTO PACCMOTPEHBI
nanee, B pazzaene 2.9.1.

Komanga "Ommenums nomemxy y3108" B 3aBUCHUMOCTH OT BHJA TrpaduuecKkux
IPUMHUTHBOB, HAaHECEHHBIX K MOMEHTY €€ IOJauM Ha JKpaH I0JIb30BATEJEM, BBIIOJIHAETCS
OJIHUM U3 OMHMCAHHBIX HUXKE CIIOCOOOB.

ITpu oTcyTCTBHM Kakux MO0 rpauyecKux 3JIEMEHTOB, HAHECEHHBIX IOJIb30BaTEINEM,
BCE BUMMBIE y3JIbI I€JaI0TCSI HETIOMEYEHHBIMHU.

Ecnu HaHeceHa ojHa Touka (TOJIBKO OJMH pa3 HaXkaTa JieBas KIABHUINA MBIIIU C
MOMEHTa TIOCJEIHEr0 OOHOBJIEHUS U300paKeHHs), TO OTMEHSETCS IOMETKa TOJBKO B
OonmmkaiiiieM K Kypcopy y3ie. IIpu 3ToM He uMeeT 3HaueHUs, KaKoi 3JIeMEHT YCTaHOBJIEH IS
PHCOBAaHHUS B JaHHBIA MOMEHT (KOHTYp, OKPYKHOCTb. .. )
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Ecnu nanecéH koHTYp (0IMH WiH 0oJiee OTPE3KOB), TO OTMEHSIETCS IOMETKA BCEX Y3II0B
PaCIOJIOKEHHBIX BHYTPH KOHTYpa (TI0 4aCOBOM CTpeEIKe).

Ecnu, HaHEeCeHBI HECKOJIBKO KOHIIEHTPUYECKUX OKPYKHOCTEH, TO MMOMETKA OTMEHSIETCS
B y3J1aX, PacHOJIOKEHHBIX MEXIY OKPY>KHOCTSIMH MaKCUMAaJIbHOTO M MUHUMAJIBHOTO pajnyca.

Eciin HaHeceHBI HECKOJBKO MPSIMOYTOJBHHKOB, TO OTMEHSETCS TIOMETKa Y3IIOB,
PaCMOJI0KEHHBIX BHYTPH MPSIMOYTOJIbHUKOB.

Komauner "3anomnume nomeuennwvie y3nwt" u ""Boccmanosumsv nomemky y3nog'
MpeHa3HauYeHbl JUIsl aBTOMATU3allii BbIBOJIA OTUETHBIX JOKYMEHTOB CBSI3aHHBIX C MOMETKOMN
y3JI0B (Hampumep, rpaduKoB) NMPH BapUAHTHBIX pacdérax, KOTJa JJisi U3MEHEHHUs TaHHBIX OT
BapHaHTa K BapHaHTy TpeOyeTcs IOJIb30BAThCs OINEpalMsIMH PEJaKTUPOBAHUS MMOMEYEHHBIX
y3JI0B, HAIIPUMEDP, JUTsl K3MEHEHHSI KaKUX JIN0O0 pa3MepoB MoJIeH. B 3ToM citydae ciemyer mocie
MOMETKHU Y3JI0B BbIBOJIA MOJaTh KOMaHy "3anomHums nomeuenwnsie y3aol”. Y CIOBUEM JOCTyMa
K KOMaHJe SBIISCTCA HallMyue B MOJEIM TMOMEUEHHBIX Y3JI0B. HemocpenctBeHHO mepen
(dbopMUpOBaHHEM KaKJIOTO BapHaHTa JOKyMEHTa CleAyeT MoAaTh KomaHny "Boccmanosums
nomemky y3108". YCIOBUEM JOCTyla K KOMAaHJE SBIIACTCS HaJWYUE TMOMEUYCHHBIX Y3JIOB
3aHEeCEHHBIX B MaMsTh. MHPopMaIus o 3aHECEHHBIX B MaMATh y3/1aX COXpaHseTcs U B Habope
JTaHHBIX. TakuX BBIJCICHUA MOXKET OBITh HECKONBKO, U OHHU MOTYT ObITh MOMMEHOBAHBI, JJIS
Yero MporpaMMoi TMOCie MoAauud KOMaHIbl "3anomuums nomeueHuvie y3ivl” TporpamMma
BBIBOJIUT CIEHUANbHYIO MaHedb. MMs Tpynmbl MOMEYEHHBIX Y3J0B BBIOpaHHOE KOMaHIOU
"Boccmanosumb nomemk)y V37108" BBIBOAUTCS B BEPXHEH YaCTH OKHA MpU TpaPuiecKkom
oTtoOpaxkeHnH Mojenu. g yaaneHus U3 naMsaTd TPy MOMEYEHHBIX Y3JI0B CIY)KHT KOMaHJa
"Yoanume nomemxku y3n06 3anecénnvie 6 namams "'

"IIOMEYEHHBIE->HEBH/IHMBIE'" nenaetr HEeBUIUMbIMU TIOMEUYEHHBIE Y3JIbI.

Crpoxa "BH/IHMOCTh Y3J/IOB" oTKpbIBa€T COOTBETCTBYIOIIEE MEHIO, KOMAH]IbI
KOTOpPOI'0 pacCMOTPEHBI B 11.2.9.2.

Komanna ""Bece Y3JIbI u 3AITUCH 6udumut”’ naxonamascs B JEBATOM pa3fieiie MEHIO
«Bvloenumsb» OTMEHSIET BCE BBEJICHHBIE paHee pa3JesieHHs Y3JOB M 3amucedl Ha BHIUMBIE U
HEBUUMBIC, JIe/Iasi BUIMMBIMU BCE Y3JIbI. BBICTPHIN BBI30B KOMAH/IBI OCYIIIECTBIISCTCS KHOIKON

ﬁ| MaHeNu KoMaHjA WM kinaBuuieit <Ctrl +A4>.

Komanna "3AIIPETHTH peoaxkmupoeanue ITI" 3anpemaer Bce olepanuu
pelaKTUPOBAHMS MTOMEUYECHHBIX Y3JIOB, CBSI3aHHBIX C TpaUUecKUMH TPUMUTHBAMHU (JIMHHH,
OKpykHOCTH). ['paduueckne NPUMHUTUBBI MOTYT OBITh BBEJICHBI I0Jb30BATENIEM WU
UMIIOPTUPOBaHbI U3 (ailoB. B pexume, Korja peaakTUpOBAaHUE 3aIlpelleHO, B JIEBOM 4YacTH
CTPOKH yCTaHaBJIMBaeTCs (prakok. YCIoBHEM JOCTyNa K KOMaHJE sIBJISETCS Haluuue B Habope
JaHHBIX Tpaduueckux NpuMUTUBOB. [locne BbimonHeHus: komanabl "omkpoime *.DXF — paitn"
u3 MeHo "@ain'’ penakTUpoBaHUE aBTOMaTH4eckH paspeuiaercs. [Ipu OoTKpbITMH OOBIYHOTO
(aiina, conepxkamero TpauUecKue TPUMUTHUBHI, peIaKTUpPOBAHUE ABTOMATHYECKU
3aIperaercs.

Crpoka "BHIHUMOCTb 3AITHCEH" oTKpHIBAaeT COOTBETCTBYIONIEE MEHIO, KOMAHIbI
KOTOpPOT'0 pacCMOTpPEHHI B 11.2.9.3.

Komanna «Pazdenump y3161 nomoxka u npocmpancmeeHHyle» TO03BONIAET 00JIETr4uTh
MOCTpOeHHEe U 00pabOTKy MAaHHBIX MOJENEH Uil PElIeHHs COBMECTHBIX 3ajau TUAPABIMKH,
MEXaHUKH U Teruionepenaud. Eciau B Moaenu HUMEIOTCS Y37bl, B KOTOPBIX COEIUHEHBI
MEXaHUYECKUE AIIEMEHTHl U 3JIEMEHTHI THIPO- WM MTHEBMONPHUBOJA (3JIEMEHTHI OTOKA), TO B
pe3yNbTaTe BBITOJHEHUS KOMAaH]Ibl JIEMEHThI MOTOKa OYIyT OTIENIEHbI OT 3JEMEHTOB JIPYrHX
THUIIOB, @ UX pa3feNEHHbIe Y3JIbl, COOTBETCTBYIOIME paHee OOIIMM TOYKaM, OyAyT COEIMHEHBI
3JIEeMEHTaMHU THINa CBS3b KaHal-MoToK. Ilo cyTu, aTa KOMaH[a SBJISETCS OJHUM M3 CIOCOOOB
BBOJIa 3JIEMEHTOB 3TOrO THUIIA, M MO3BOJIAET BHAYaje HAHECTH DJIEMEHTHI MOTOKA Ha BEJAEHHBIE
paHee MexaHMYeCKHEe JIEMEHTHI, a 3aTeM Pa3/IeInTh UX.

2.9.1.1. MeHo «llomeTKa y3noB»
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OOmuwmii BUJ MeHIO TpeAcTaBieH Ha puc.2.9.1.1.

MOMETKA ¥310B 3 MOMETIATE yanbl NOBEPXHOCTH B KOHTYPE 5
..BCE Y3Nbl BHYTPW KOHTYRA v
v YKE3BIBIEMBIE YNk ¥

BCE Y3k I'IDEEFIKHDCTEIH C NOMEYEHHEBIMK YN3RI

W BCE YIbI ANHWA W pEGER C NOMEYEHHBIMK YIN3MK

wy3bl K3 yrasaHHoi 3anucw Shift+v
WY 3bI 3AMWCKH YKa3aHHOTS THNa Alt+Shift+v
v Y3/bl CEAZAHHBIE C MOMEYEHHBIMK MW YEKA3aHHBIL Alt+v

waC 3343HHBIM HOMEDOM

MY CTBIE" Y3BI
M0 YPOBHH NapameTpa (Myap)

Puc. 2.9.1.1. O6wwnn Bug meHio «MomeTkKa y3nos»

Komanna "Ilomemums y3nvl nosepxnocmu ¢ konmype'' TPUBEIET K BBIICICHUIO KaK
MMOMEYCHHBIX Y3JI0B, HAXOIAIIMXCSA BHYTPU IMPEABAPUTEIILHO HAHECEHHBIX Ha 2KpaH KOHTYpa,
OKPYKHOCTHU WJIM IPSIMOYTOJIbHUKA M ONMKANIINX K BUAUMOM MOBEPXHOCTH MOJAENHU. BhICTpHIii

BBI30B KOMaH/Ibl OCYIIECTBIISIETCSI KHOMKOMN EI HmaHeld KOMaH] rpauueckoro peaakropa
WJIU KJIaBULIEH <S$>.

Jlisi KOPPEKTHOTO BBIMOJHEHUST KOMAHABI Ha ADKPaH TPEABAPUTEIBHO JOJDKEH OBITh
HAaHECEH KOHTYp, BHYTPH KOTOPOTO CJEIyeT BbIACIUTH y3ibl. Eciu KOoHTyp ¢dopmupyercs B
pexume pucoBanust "..kommyp", TO JIOJKEH HAHOCUTHCS T1I0 YacCOBOW CTpEJIKE.
JIOMIOTHUTENBHBIM YCIOBHEM JOCTYIA K 3TON KOMaHJe SBISETCS Halu4yhe paHee BBEJEHHBIX
y3510B. OJWH OTPE30K SBJISETCS YACTHBIM CIIydaeM KOHTYpa M BC€ Y3JIbl, HAXOJSIINECS CIpaBa
OT Hero (110 ero HanpapJieHHI0) OyayT noMeudeHsl. [Ipu oTCyTCTBUM Ha SKpaHe OTPE3KOB MPSIMbBIX
U OKPYXKHOCTEW TIOMEYArOTCS BCE Y3JIbI.

Ecnu HapucoBaHbl MPSMOYTONBHUKY, TO BBIACISIOTCS Y3JIbl, HAXOASIINECS BHYTPH BCEX
PSIMOYTOJTBHUKOB.

Ecnu  HapucoBaHBl OKPYXHOCTH, TO BBIICISIOTCS TOYKH, HAXOMAUIUECS MEXKIY
MUHHMAaJIbHBIM 1 MaKCUMAJIbHBIM PAJNyCaMU OKPY>KHOCTEH.

Ecnu B m060M U3 peXMMOB PUCOBAaHUS BBIIIOJHEHO TOJIKO OJJHO Ha)KaTHE JIEBOM KHOIIKU
MBIIIIHA, TO MTOMEUYAETCS OJMH Yy3€ll, OJIMKauIui K Kypcopy.

[TomeueHHBI€ y371bI BBIIETSIOTCS YEPHBIMU KBaIpaTaMH. C peOpoM 2 MM.

Komanna "... eéce y3net enmympu kommypa'' ananmoruuHa npeapiaymen. OTauyme
3aKJIF0YAETCs B TOM, YTO BBIIENAIOTCS Kak MOMEYEHHbIE BCe Y3ibl (110 BCEW TONIIMHE MOIEIH),
HaXOJAIINXCS BHYTPH MpPEIBAPUTEIIFHO HAHECEHHBIX Ha JKpaH KOHTYpa WM OKpPYKHOCTH.

BLICTpBIfI BBI3OB KOMAHJbI OCYHICCTBIIACTCA KHOMKOM :-'-.F MaHeId KOMaHJ WM KJaBUIIEH
<V>.

Komanpga ... ykazsieaemeoie y31p1"" BBIONHSAETCA IO Pa3HOMY, B 3aBUCHUMOCTH OT TOTO,
UMEIOTCS B OKHE HaHECEHHBIE TONb30BaTeNeM TpadudecKue MPUMHUTHBBEL, Wi HeT. [lpu
HaTU4YUK TpapUUYecKUX MPUMHTHBOB MpOrpaMMa IOMeYaeT Omrkalmme K  TOYKaM
OTIPEACNSAIONIMM TMPUMHUTUBBL y37bl. Ecnu rpaduyeckue MPUMHTHBBI OTCYTCTBYIOT, TO
3aIyCKaeTCsl PEeXUM, TMPH KOTOPOM KaXKI0€ Ha)XaTHE JIEBOM KHOMKHU MBIIIA TPUBOJIUT K
BBIJICTICHHIO (TIOMETKE) ONrKaiiero Kk Kypcopy y3na. JIomoiMHUTETbHBIM YCIOBUEM JAOCTYIIA K
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TOM KOMaHAC ABJIACTCA HAJIMYHUC pPaHCC BBCIACHHBIX Y3JIOB. BI:ICTpLII\/JI BBI3OB KOMAaHJbI

OCYLIECTBIISAETCS KHOIIKOM naHenau rpaduuecKoro perakropa Wil KiaBumen <Y>.

Komanna "... ece y3nabl noeepxmocmeit ¢ nomeuennvimu y3namu''  BbIIEISET
[IOBEPXHOCTH, OrpaHUuYeHHble pEOpaMM, HAa KOTOPBIX IOMEUYEH XOTA-Obl OAMH Yy3enl. Eciu
MIOMEUYCHHBIH Yy3€J HaxOJUTCA Ha pedpe, TO MOMEYAroTCs CMEXHBIE MOBEPXHOCTH. Pebpom
CuMTaeTcs neperud NmoBepxXHOCTU moi yrioMm Ooinee 20 rpagycoB. Ecim momeueHHbIE Yy3I1bl
OTCYTCTBYIOT, TO BBINOJHACTCS NpEABAPUTEIbHAS IMOMETKAa Y3J0B, OMKAWIIMX K TOYKAM
onpelesAlomuUM  rpaduyeckue INPUMHUTUBBI, HAHECEHHbIE IOJb30BAaTElIEeM, M IIOMETKa
noBepxHocTell. OCOOEHHOCTH BBIIOJIHEHHSI KOMaHIbl IPOMUTIOCTPHPOBaHkl Ha puc.2.9.1.2. [lpu
OTCYTCTBHH ITOMEUYEHHBIX y3JI0B U I'papueCKUX NPUMUTHBOB KOMaH/1a HEAOCTYIIHA.

Puc. 2.9.1.2. KomaHaa «...Bce y35ibl NOBEPXHOCTEN C MOMEYEHHbLIMU y351laMun».
a n 6 — BbINONMHEHME KOMaHAbl NP HanMyun NOMEYEHHbIX Y3r10B Ha

NOBEPXHOCTAX;
6 — BbIlNOJIHEHNE KOMaHAbl NMpu Hann4nMm nomMme4vyeHHoro y3na Ha pe6pe;
2 — BbIlNOJIHEHME KOMaHAbl NMpPU OTCYTCTBMU TMOMEYEHHbLIX Y3I10B U

Hann4mnmn rpaq)mquKmx NPUMUTUBOB.
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Komanna ... éce y3nwvt aunuii u péoep ¢ nomeuennvimu y3iamu’’ no3BoISIET TOMETUTh
y37Ibl, JIeXkaliue Ha péOpax WM COEOUHEHHBIX B y3JaX JIMHUSAX, Y KOTOPBIX MpEeABapUTEIHHO
noMeueH XOTs Obl ofuH u3 y370B. PeOpoM cumraercs meperud MmoBEpXHOCTU MO yIiIoM Oojee
20 rpanycoB. Ecnu momedeHHbIE Y35l OTCYTCTBYIOT, TO BBINOJHSETCS IpeIBapUTENbHAs
MIOMETKA y3JIOB, OMIKAMIINX K TOYKAM OMPEeISIOUIM rpadudeckue MpUMUATHBBI, HAaHECEHHBIC
MoJib30BaTejeM, M  IoMeTKa MoBepxHOcTe. (OCOOEHHOCTH  BBIIOJHEHHS  KOMaHJbl
OpOMJLTIOCTpHpoBaHbl Ha puc.2.9.1.3. [lpu oTCcyTCTBUM TOMEUEHHBIX Y3J0B U TIpaduyecKux
MPUMHUTHBOB KOMaH/a HEAOCTYIIHA.

Puc. 2.9.1.3. KomaHaa «...Bce y3rbl NTOBEPXHOCTEN C MOMEYEHHbLIMU y3raMn».
a — BbIMOJSIHEHNE KOMaHAb! NPU HanMynum noMeyYeHHbIX y3noB Ha pébpax;

6 — BbINOMHEHME KOMaHAbl MNPV HanUyMu MOMEYEHHOro Yy3na Ha
BEpPLUNHE;
8 — BbINOMHEHME KOMaHAbl MPW OTCYTCTBUM MOMEYEHHbIX Y3MOB W

HanMumMm rpadnyecKknx NPUMUTUBOB.

Komanna "... y3net K3 ykazannoii 3anucu’’ odecrieunBaeT MOMETKY Y3JI0B, CBI3aHHBIX C
KOHEUHBIMH DJIEMEHTAMH YKa3aHHOW IoJib30BaTeleM 3amucu u3 Habopa. Ilocme momaum
KOMaH/Ibl IPOTpaMMa BBIBOJIUT MaHE b, IPECTAaBICHHYIO Ha puc. 2.9.1.4.

B oxHe maHenu oTpakeHa CTpyKTypa HaOopa naHHBIX. TpeOGyeMas 3amuCh BbIIENSETCS
IpY MOJIBEJICHUH Kypcopa K COOTBETCTBYIOLIEH CTPOKE M HaXKaTUU KHONKHU "...evtnonnums’,
HaxonsImelcs B HIDKHEW dYacth maHenu. Eciam ykasaHHas 3amuch oOpasyeT Tpymmy, T.e.
Ha3HAyYaeT Kakue-I11M00 CBOMCTBA JJIS JEMEHTOB, ONMCAHHBIX B CIEAYIOUIMX 32 HEW 3amucsx
(cBoiicTBa MaTepuana, TEOMETPHUYECKHE XapaKTEPUCTUKH CEYCHHWH CTepKHEH W Jp.), TO
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MMOMCYAKOTCA y3Jibl, CBS3aHHLIC CO BCCMU 3JICMCHTAMH, BXOJAIIUMHA B JaHHYIO I'pynIry, T.C. TC,
JUIS KOTOPBIX 33J]aHbl CBOMCTBA B YKa3aHHOM 3aITHCH.

Komanga "...c 3a0annsim Homepom' obecriednBaeT MOMETKY Y3JIOB, HOMEpa KOTOPBIX
IIOCJIEIOBATENbHO YKa3bIBAIOTCS I10JIb30BAaTENIEM B BBIBOJAUMOW MPOrpaMMON JHalOroBOH
MaHesu.

Yxamure Tpedyemyn sanuce |
OTHMEHMTE |
MEmAm] WA THMN BaHHEX, HPaHAWMACA B SaNHcH
1 KapaaHHEIE_Ban 13 TEKCTOEAA WHPOpkALLIA
2 K.OODOMHATE! YSN0BRIY TOYEK,
3 Bunka WHO,EK.CEI M TOAWMHE NASCTHH
4 Bunka MHO,EK.ChI M TOAWMHE NASCTHH
A Buka WHOEK.CEI M TOAWMHA NASCTHH
G Buka MHLEK.CEI M TOAWMHE MASCTHH
8 kpecToBMHA WHOEKCE] W MapaMETPbl CTERKHEERIX 3 NEMEHTOE
9 KpecTOBMHA WHIEKCE] M M3PAMETDE] CTERHHEERIX 3 NEMEHTOE
10 WAPHUPHOE COEIMHEHWE
11 WAPHHPHOE COBQMHEHME
12 LWAPHHMPHOE COBAMHEHME
13 WAPHUPHOE COEMHEHME
14 Ban WHOEKCE! W NApatET PRl CTER#HEBRR 3 NEMEHTOE
15 Ban WHOEKCE! M NaparETpel CTER#HEBLI 3 NEMEHTOE
16 Ban WHOEKCE! W NapatdETPEl CTER#HEELIM 3 NEMEHTOE
17 E31AHHBIE NEPEMELIEHMA 1 SakpenneHHA O
18 E31AHHBIE NEPEMELIEHHA W SakpenneHHA O
19 BA0AHHEIE CEOpPOCTH W
20 AaHHEIE AN PEWEHWA AWHaMMYeCKME Sa0ay [T.1. ]
il HaYaneHEIE CEOpPOCTH Yo
22 COCPELOTOYEHHEIE YSNOBRIE YoMHA F
23 HaYaneHEIE MEpErEL EHMA
| BrinonHuTe I

Puc. 2.9.1.4. O6wun Bng naHenun ykasaHus 3anmcu

Komanna "...nycmute y3aet" obecieunBaeT MOMETKY Y3JIOB, HE CBSI3aHHBIX HH C KAKUMH
KOHEYHBIMU dJIeMEHTaMH. Takue y3/Ibl MOTYT MOSIBUTHCS B MPOIIECCE PEIAKTUPOBAHUS MOJIENU C
HCIOJIb30BAaHUEM TpaHUUecKoro peaakTopa, U MOTYT HPUYMHATH HEKOTOpbIE HEyno0CTBa.
Hannuue paccmatpuBaemMoil KOMaHABI TO3BOJSET WX BBIACIUTh WU, TPU HEOOXOTUMOCTH,
YAATUTh.

Komanna "...no yposento napamempa (myap)” oOecrieurBaeT IMOMETKY Y3JIOB s
KOTOPBIX 3HA4Y€HUs IapamMeTpa, BBIBOJAUMOIO IporpamMmMol mno KomaHne '"'Bwigecmu
Hanpasxycenus, ycunus (myap, snwpst) "' u3 menio "I'pagpuueckuit npocmomp "', HaxoaATcs B
3aJJaHHOM TOJb30BaTeNieM uHTepBase. Onpenensionye HWHTEpBal 3HAYEHHUs Iapamerpa
3a[Ial0TCs TOJB30BaTEIeM B JMAJIOrOBOM TMAaHENH, BBIBOJAMMON MPOTpaMMON TOCe MOAaYu
koMaHzbl. [Ipy 3TOM HavaabHBIE 3HAYEHMS, OTIPEAETSIONINE HHTEPBAJl, COOTBETCTBYIOT Y4aCTKY
IIKaJbl, HA YPOBHE KOTOPOT'O HAXOAUJICS KypCOp B MOMEHT IMOCIIEHETO MIeTYKa JI€BOW KHOMKON
MBIIIK. 371eCh MMEETCS B BHUJAY IIKajda 3HAYEHHWN MapaMeTpa, BBIBEIICHHAs MPOrpaMMOU IO
KkomaHze ""Buvlieecmu nanpsaycenus, ycunusa (myap, niopet)'’ B 1€BOi 4acTU OKHA.

’ 144

2.9.2. MeHo «BugumocTb y3noB»
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OO6mmit Bux MeHro mpencraBieH Ha puc.2.9.2.1. Komanma "BH/IHMBbI ece Y3JIbl
moavko 6 Koumype' 1enaeT BUIUMBIMU Y3JIbl, HaXOJSIIMECS BHYTPU MNPEIBAPUTEIBHO
HaHECEHHOT'0 Ha 3KpaH KOHTYpa, OKPY>KHOCTH WJIM MIPAMOYTOJIbHHKA HE3aBUCHMO OT TOTO OBLIN
OHHU BUIUMBIMHU 0 ITOJAYN KOMAaHAbI UJIN HECT.

BMAMMOCTE ¥3N0E » BMAKMMEl ece ¥3/1bl Toneko B KoHTYpE a
. TO/BKC BUUMEIE B KOHTYpE Alt+a
wToneke NOMEYEHHEIE Alt+z

Hesngnmbie= <BUANMEIE
Puc. 2.9.2.1. O6wunn Bng meHio «BnammMocTb y3noB»

BricTphIli BBI30OB KOMAaHAbI OCYIIECTBIAECTCS KHOIKOMN ﬁ| MMAHENW KOMAaHJI WA
kiaBumie <4>. Ilpu 3TOM KOHTYp, eciii OH GopMUpYeTCs B pexume ...kommyp' HOIKEH
HAHOCUTHCA MO YacoBOM cTpenke. [lomonmHUTENnbHBIM YCIOBHEM JOCTyNa K 3TOM KOMaH[e
SBIIICTCS. HAJIMYUE paHee BBEIACHHBIX y31I0B. OJIWH OTPE30K SBISCTCS YACTHBIM CIIydaeM
KOHTYpa M BCE€ Y3JIbl, HAXOASIIMUECS CIpaBa OT HEro (IO ero HalpaBJICHHIO) OYAYT BUIUMBIMHU.
Eci B OKHE HET 3aKOHYCHHBIX TpaUUSCKUX AIEMEHTOB (JIMHUU, KOHTYpa, OKPYKHOCTH. .. ), TO
BCE Y3JIbI IEJIaI0TCSl BUAUMbBIMHU.

Komanna "...monvko éuoumele ¢ konmype' nenaet BUIUMBIMHU TOJIBKO PaHEE BUIUMBIC
y3J1bl, HAXOASIIMECs B KOHType. Kak u B mpeapaylieM ciydae, eciii B OKHE HET 3aKOHYEHHBIX

Fpa(bI/IquKI/IX 9JICMCHTOB (JII/IHI/II/I, KOHTYpa, OKPY’KHOCTH. . .), TO BCC y3JIbl ACIAIOTCA BUAUMBIMU.

BEICTpBIN BEI30B KOMAH[IbI OCYIIECTBIISICTCS KHOITKON = MMaHeaIn KOMAaHI HIN COYEeTaHHUEM
KnaBuIen <Alt +4>.

Komanna "...monvko nomeuennvie' nenaetr BUAUMBIMU TOJBKO TOMEYEHHBIC Y3IIBI.
Hcnone3yeTcss B ciydasiX, KOT/la BBLACTUTH TpeOyeMyr0 4acTh MOJENU KaK BUIAMUMYIO OIHHM
KOHTYPOM HEBO3MOKHO.

Komanna ""Hegeuoumvie><ueeuoumsie' MEHSET BUAMMYIO 4acCTh MOJIENIM Ha HEBUANMYIO
1 Ha00OPOT.

2.9.3. MeHo «BugumocTtb 3anucen»

OO6mwmit B MEHIO MIPEACTaBICH Ha puc.2.9.3.2.

BAAMMOCTE SAMWUCER  » Brgnmel Toneko K3 yrazaHHoi 3anuci
Bugnmer ece 3ATACIA
..K3 ykazanHoi zanncu

K3 yrazaHHOM 3anMc HEBMANME

Puc. 2.9.3.2. O6wuin Bug meHto «BngnmocTtb 3annucen»

Komanna "BH/TUMBI ¢ce Y3J/IBI monvko ¢ konmype'' nenaet BUIUMBIMU Yy3IIbI,

Komanga "Buoumwst monvko K3 ykazannoit 3anucu'’’ 1103BOJSIET Pa3IEIUTh DJIEMEHTHI
Ha BUIWMBIE W HEBWIWMMBIC, BBIIEIMB B KauecTBe BWAMMBIX Toibko KD, omumcaHHbie B
yKa3bIBa€MOM MOJIb30BATENIEM 3alUCH. 3aMUCh YKA3bIBAECTCS B AMAJIOrOBOM MaHEIH, BHIBOJAUMON
MporpamMMoit mocie mo1auu KoMau sl (puc. 2.9.1.2).
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Komanna "... K9 ykazamunoun 3anucu' TO3BOISET [ONOJIHUTH BHJIUMBIE 3alMCH

YKa3aHHOM. 3aMuCh YKa3bIBACTCS KaK U JUIsl TPEAbIAYIIEH KOMaHIbI.
Komanna "K9 ykazamnoii 3anucu neguoumwvl” T103BOJIIET TOMETUTH DJIEMEHTHI,
OMMCAHHBIC B YKa3aHHOM 3aIllMCH KaK HEBUIUMBIE.
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2.8. MeHo «OTOGpaxaTb»

OO6mmit BUI MEHIO mpencTaBiieH Ha puc. 2.8.1. Bce komaHapl JaHHOTO MEHIO, KpoMe
MEPBOM, JOCTYMHBI TOJIKO B TpadUUECKOM peXHME paboThl, MOITOMY MEHIO HAYMHAETCS
KOMaH10i " Bvleecmu uzoopascenue'”, KOTopasi IEPEBOAUT MIPOrpaMMy B TpadruecKuil pexxum
U BBIBOJUT B OKHE rpaduueckoe u3oOpakeHwe Moaenu. J[ns Bcex KOMaHJ MEHI0, Kpome
KOMaH/bl «IIBET», MPHU TEpPexoJie B COOTBETCTBYIOLIUN DPEXKUM ClieBa OT KOMAHJIbl B MEHIO
yCTaHaBIUBaETCS (DIaXKOK.

Beisectn M30BPAKEHINE g |.

Brigenenneie CYTEPINEMEHTEI
Beigenenneie MOQCTPYEKTYPLI

BH,&,HMbIE}GﬂbI TOYEKAMK P

Hee HAWMMBIE TOYKH

HOMEPA yanoe Shift+TAB
v MIOMEYEHHBIX Y3I0E Tab
OB WE napametpel cToBpaxedna L

v Ocwn IKPAHHOW CK

Con NTCKE 3nemenTos

MPAHIMYHEIE ¥CNOBIA 3
Pacnpegengdneie napametpel (Myap, ... k
Mpadkn HarpyIcK M MHOXWTENER »
CeolicTea mMaTepuana k
CrepmHm [
KoHTponke cTpykTypel Mogenn 3

Puc. 2.8.1. O6wwnin Bug MmeHio «OTobOpaxaTb»

Komanna "Bwidenennvie CYIIEPIJIEMEHTBI" nepeBonuT NporpaMmy B PEXKHUM
NOJPOOHOr0 OTOOPaKEHHUSI TOJIBKO BBIIEIEHHBIX CyNepasieMeHTOB. IIpu 3TOM BBIJIEIEHHBIMU
CyIIEpP3JIEMEHTaMH CUMTAIOTCSI T€, Y KOTOPBIX BBIIEIECHBI BCE Y3IIbl. B 3TOM pekume BBIBOASATCS
BCE KOHEYHbBIE JIEMEHTHI, BXOIAIIUE B C BbIIEJICHHBIE CYNIepAIEMEHThI. TOIBKO B 3TOM peKUMe
JUISL HUX MO>KHO BBIBECTH HAIIPSDKEHUS M IpyTue pe3yibTaTsl. OTMEHA peXuMa OCYIIEeCTBISIeTC s
IIPU TOBTOPHOM M0/1a4€ KOMAH/IbI.

Komanna "Bwidenennvie CYIIEPIJIEMEHTBI" nepeBonuT NporpaMmy B PEXHUM
MOJIPOOHOT0 OTOOPaKEHHUSI TOJNBKO BBIIECTICHHBIX CyNepasieMeHTOB. [Ipu 3ToM BbIIEICHHBIMU
CyIIEpP3JIEMEHTaMH CUMTAIOTCSI T€, Y KOTOPBIX BBIIEIECHBI BCE Y3IIbl. B 3TOM pekume BBIBOASATCS
BCE KOHEUYHbBIE 3JIEMEHTHI, BXOJISAIINE B C BBIJICJICHHBIE CYNEeP3IEMEHThI. TONBKO B 3TOM peKUME
JUISL HUX MO>KHO BBIBECTH HAIIPSDKEHUS M ApYrHe pe3yiabTaTtbl. OTMEHA pekuMa OCYIECTBISETCS
IIPU TOBTOPHOM MM0/1a4€ KOMAH/IbI.

Komanna ""Buoumsie y3nvr mouxamu'' nepeBOAUT MPOrpaMMy B PEXKHUM OTOOpaKEHUs
TOJIBKO Y3JIOB TOYKaMu cuHero npera (puc. 2.8.2). OTMeHa peXHuMa OCYILECTBISETCS HpU
MOBTOPHOM 110J1a4€ KOMaH/Ibl.
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. .
i

Puc. 2.8.2. N3o0bpaxeHne KO-mogenun: a — B 06bI4HOM pexume; 6 - B pexume
oTOoBpaXxeHns BUAMMbBIX Y31I0B TOYKaMu

Komanna ""Heeéuoumovie moukamu' yCTaHABIMBACT PEXUM OTOOpAKEHHS] HEBUIAUMBIX
y3JI0B TOYKam# 3enéHoro msera (puc. 2.8.3). B sTOM pexume mpu MmoBOpoTax H300pakeHue
MOJIETIH MacIITabupyeTcs ¢ y4€TOM KOOPAMHAT HEBUAMMBIX y310B. [Ipu paboTe B 3TOM pexume
clieBa OT KOMaHJbI B MEHIO ycTaHaBimBaeTcs (praxok. OTMEHa peXrMa OCYIIECTBISETCS MPH
MOBTOPHOM mojaue komaunabl. [Ipu 3Tom m300pakeHue OyaeT mMacmITaOUPOBATHCS TOJIBKO MO
BUJIUMBIM Yy3J1aM.

Puc. 2.8.3. OtobpaxxeHne HeBMANMbIX y3roB KO-moagenn Toukamm

BeiBo M300paxkeHnss HEBUIUMBIX Y3JI0B TOUKaMU I0JIE€3€H C TOUKHU 3PEHUS OINpeleIeHUs
MIOJIOKEHHSI BUJJMIMOM YacTH B OOIIEH MOAETIH.

B Tperbem pa3nene MeHIO HaXOAATCS KOMaH]Ibl, YCTAHABJIMBAIOIIME PEXUM BBIBOJA
HOMEPOB y3JIOBBIX TOYEK.

Komanna "HOMEPA y3n06" BKIIOYaeT BbIBOA HOMEpPOB y3i10B. OTKiIrO4aeT mpu
MOBTOPHOM 1o/1a4e KOMaH Ibl. BEICTPHI BBI30B KOMAH bl OCYIIECTBIISIETCS] HAKATHEM COYETAHUS
knaBuieit <Shift +Tab>.

Komanna "...nomeuennvix y3106" BKIIOUAET BBIBOJ HOMEPOB TOJBKO IMOMEYEHHBIX
y370B. OTKJIIO4aeT TMpH MOBTOPHOM IMojaye KOMaHIbl. OTOT pEXUM TMOJNE3eH Npu
(hopMHPOBAaHUY OTUETHBIX IOKYMEHTOB, TJI€ B BBIBOJAWMBIX TEKCTOBBIX U Irpa)UIeCKUX TaHHBIX
UCTOJB3YIOTCS TOMEUYEHHbIE Y3/bl (TpadMKu HampsOKeHWH W MepeMelleHuil, 3HadeHus
MepeMEIIeHN U CKOPOCTe B MOMEUEHHBIX y3iax u jap.). CoderaHwe Takoro JOKyMEHTa U
1300pakeHUs] MOJIENT C HAaHECEHHBIMU Ha HEM HOMEpaMM IOMEUYEHHBIX Y3JIOB JIe/IaeT OTYETHBIE
MaTepHalibl HCUEPIIBIBAIOIIMMHU. bBBICTPBIi BBI30B KOMaHIBI OCYIIECTBISIETCS HaKaTHEM
knaBum <Tab>.

Crpoka ""Ob6uue napamempovt omoopasrycenusn' OTKPHIBAET MEHIO, KOMAaH/bl KOTOPOTO
paccMoTpeHsl B 1. 2.8.1.

Komanna "Omoépasxcams ocu 3xkpannoii CK' 3anpeniaetr oToOpakeHue ocel SKpaHHOM
crcteMbl KoopauHat. OOpaTHBIN TIEPeX0/1 BHIMOIHAETCS MOCTIe MOBTOPHOM MOIaYd KOMAH/IbI.

Komanpa - "Omoépasxcams ocu JICK K3'"', koTopasi BKIIOYAET aJIrOPUTM OTOOpaKEeHHUs
ocell JIOKaJIbHBIX CUCTEM KOOPJIMHAT CTEpKHEH, IIacTUH U O0BEMHBIX 3JeMEeHTOB (puc. 2.8.5).
OTkiroyaeT TpU TMOBTOPHOM Mojade KoMauabl. s cTepKHEW M MIaCTUH OCH JIOKAJIbHBIX
CHCTEM KOOPAWHAT OTOOPaKAIOTCS OTPEe3KaMH MPSIMBIX Pa3HOTO IBeTa (OCh 0X — KPAacHOTO , Oy
— CHUHEro, U 07 -3eN€HOro 1Bera). L[BeT OTpe3KoB COBIAJAET ¢ LIBETOM OJHOMMEHHBIX OCEH
r7100aBHOM CHCTEMBI KOOPAMHAT, BBIBOJAUMBIMU B JIEBOM BEpXHEM YTy okHa. [Ipu sToM s
CTEP>KHS BBIBOSATCS OCU 0) U 0 , @ OCh 0X HE BBIBOJUTCSA, TaK KaK COBIAJAET C OChIO CTEPIKHS.
JJ1g acTUH BBIBOASTCS OCH 0X U oy . KpoMe Toro, CTOpoHsbI IJIaCTHH OKpAIIMBAIOTCS B I[BETA
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COOTBETCTBYOIIME HampasieHUuto ocu 07 ux JICK: 3ei1eHbIM - CO CTOPOHBI IOJIOKUTEIBHOTO
HAIpPaBJIEHUS OCH 0Z, TOIYObIM — CO CTOPOHBI OTPHUIIATEIHLHOTO HampaBiieHuss ocu o0z. s
00BEMHBIX 31eMeHTOB oToOpakenue JICK ocymiecTBisieTcss myTéM COOTBETCTBYIOMICH 3aKpacKu
rpaneil, nepecekatromux ocu JICK. Tak rpanp, mnepecekawmmas ocb 0X 3aKpaLINBACTCS
KpaCHbIM, OCb 0y -CUHUM U OCb 0F -3€JIEHBIM OBCTaMH.

(QoMEHT 1T ObMeHTAITLT
oCen I'CK ocen I'CK

¥

/_/_,_,-/

]
—

Puc. 2.8.5. OtobpaxeHne ocen nokKanbHbIX CUCTEM KOOPAMHAT KOHEYHbIX
3NIEMEHTOB: a — CTepXXHen; 6 — NnacTuH; 8 — 00BbEMHbIX KO

CTpoku HaxonsdlMecsi HH)KE OTKpPBIBAIOT MEHIO, pAacCMOTpPEHHbIE B pasjenax,
PacIOJIOKEHHBIX Aaliee.

Komanna "épnwtit ¢pon' npuBOIUTH K 3aMEHE TEKYILEro poHa Ha YEPHBIH.

Menw "@onoswiii pucynok' paccmorpeno B 1 .2.1.4.

2.8.1. MeHo «O6wWwmMe napameTpbl OTOOPaAKEHUA»

OO6mwmit B MEHIO TIpeicTaBieH Ha puc.2.8.1.1.

Komanna "ITPO3PAYHOCTH'" oTKII0OYAET AITOPUTM TMOAABICHUS HEBUIUMBIX JIMHUM.
Bxirouenune anropuTMa OCYIIECTBIISIETCS PY MOBTOPHOM Moaue koMauabl. [Ipy oTKIIFOUEHHOM
anroput™Me (KOorja MOJENTh CUHTAETCs MPO3PAYHO) B JIGBOH YacTU CTPOKU YCTaHABIUBAETCS
¢maxok. BBICTpBIIl BBI30OB OCYyIIECTBIISIETCS HaxkatheM KiaBumu <f>. Komanma mocrymHa
TOJIBKO B TpahUueCcKOM peXrMe 0TOOpaKeHUsT HHPOPMAIUH.

Komanna '""3anuexka weemom pona 3Ikpana’” T1epeBOIUT TPOTPAaMMy B PEXKHUM
OTOOpaXeHHs] HEMpPO3pauyHOM MOJENHU, B KOTOPOM 3allOJIHEHHE MOBEPXHOCTEH OOBEMHBIX
9JIEMEHTOB, TUIACTMH M CTEPXKHEH TpH MX OOBEMHOM OTOOpPaKEHWU BBITIOIHSIETCS TOJIBKO
BeToM (oHa 3KpaHa (OenbiM WM 4E€pHBIM). benbiii (GoH TO3BONSAET SKOHOMHUTH PACXOIHBIC
MaTepHuasbl pu NedaT u3oopakenui. [Ipu padore mporpamMmbl B 3TOM peXUME B JIEBON YaCTH
OTHMCHIBAEMOM CTPOKH MEHIO YCTaHABIUBACTCS (IIAKOK.

Komanna "...0vicmpoe nooasnenue nesuoumvix' BKIIOYACT AITOPUTM OBICTPOTO
MOJABJICHUS] HEBUJIUMBIX JIMHUM. OTKIIOYEHUE alIropuTMa OCYIIECTBISETCS MPU MOBTOPHOU
nojiadye KoMaHJpl. B 3TOM peknMe BbIBOJI M300pakeHUsI MOJIETH MPU MOBOPOTAX BBIMOJIHSAETCS
ObIcTpee, OJHAKO UIs CIOKHBIX MoOjeneil n300pakeHHe He Bcerja KadecTBeHHoe. [lpu
(bopMUPOBAHUN OTYETHBIX JOKYMEHTOB YacTO HEOOXOJMM BBIXOA U3 JaHHOro pexuma. [Ipu
BKIIFOUEHHOM aJITOPUTME B JIEBOM YacTU CTPOKHM ycTaHaBiuBaeTcs (iaxkok. Komanna moctymHa
TOJIBKO B TpapaeckoM pexumMe oToOpakeHust HHPOpMAITHI
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OBLWWE napameTpel oTobpaxeHna * MPO3PAYHOCTE
Janveka ueeTom droHa IKpaHa

EbIL—I'FIDE NCcA3aBNEHNE HEEMANMbBIX

[naeHbIid Nnepexog MEXY LBETAMK
v OtobBpaxarte cetky

MoauEpKHBAHUE KOHTY OB

PrkcKpoEaTe MacluTab

OTMERNTE GMKCALMHD MaACLUTaBHPOEAHWA

YEpHeIA poH

DoHOBBIH PUCYHOK

CBET Alt+Shift+f
Leer Shift+f

Puc. 2.8.1.1. O6wwnin Bug meHio «ObLwmne napameTpbl OTOBpaxKeHUsI»

.Komanna "CBET" ycraHaBiuBaeT peXUM OTOOpPaKEHUS MOJCIU C Yy4ETOM
ocBemiéHHoctu.  Ilpu mepexone B ATOT pPEXUM aBTOMATUYECKH BKJIFOYAETCS alTOPUTM
[IO/IaBJICHUS] HEBUAMMBIX JIMHMHA W 3ampeliaeTcsi OTOOpakK€HHWE TIPaHUYHBIX U HadaJbHBIX
ycinouid. KomaHza gocTymHa TONBKO B rpaduyeckoM pekume OToOpaXkeHHs HHG(OpMAaIuu.
BeICTpBIil BBI30B KOMaHIBI OCYHIECTBISIETCS Ha)KaTHEM COYETaHUs KiaBuiien <Alt+Shift +f>.
[Ipumep oToOpaxkeHHs] MOJENU C Y4ETOM OCBEUIEHHOCTH NpeacTaBieH Ha puc. 2.8.1.2. Dtot
IpUMEp T[OKa3bIBAET IPAKTUYECKYI0 LIEHHOCTb JaHHOIO peXuMa OTOOpaKEHUs: KpoMe
WUTIOCTPATUBHOCTH 00€CIEUNBACTCSI BO3MOXKHOCTb OBICTPOrO OOHAPYXEHMsI IPyObIX OIIMOOK
npu (GOPMUPOBAHUN KPUBOJIMHEHHBIX TOBEPXHOCTEH.

Puc. 2.8.1.2. BapuaHTbl oTobpaxeHust Mmogenn n3 o6bEmHbIx KO:
a — npospayHas mogenb 13 nogobnacten (MakpoareMeHTOB);
6 — Henpo3payvHasa moaenb N3 0O bEMHbIX 3NIEMEHTOB;
8 — n3obpaxeHme Mogenu ¢ y46TOM OCBELLEHHOCTU

Komanna "...ygéem'" m03BONSET M3MEHUTH IIBET MOJICTH IPH BBIBOJEC H300PKECHHS C
yuétoMm ocBeniéHHocTH. KomaHaa OoCTymHa TONBKO B PEXKUME OTOOpaKEHHs C YIETOM
oceménHocTy. [locne momayr KOMaHABl MPOTrpaMMa BBIBOJUT HA DKPaH JHATOTOBYIO IMaHENb
(puc. 2.8.1.3), B KOTOpOH MOJb30BaTENIb HAXKaTHUEM COOTBETCTBYIOIIEH KHONKHU YKa3bIBaeT
TpeOyemblli IIBET, a MPU HEOOXOIUMOCTHU, JUCKPETHOCTh IOCTPOSHUS KPUBOJIUHEHHBIX
MTOBEPXHOCTEH, €CITM TaKOBBIC MMEIOTCS B MOJICTH. BBICTPHIN BBI30B KOMAaHJIBI OCYIICCTBIISCTCS
Ha)KaTHeM COueTaHUs KiaBuien <Shift +f>.
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YramuTe TpebyeMbid WEET ﬂ

JlHcKk pETHOCTE NOCTPOEHMA

K. PMEOIMHENHE 001 <= ||:|_'| <=2
NOBEpHHOCTEM: ’ .

Puc. 2.8.1.3. lNaHenb ycTaHOBKK LBeTa M3006paxeHus
Komanpna "...nnaenwtit nepexoo mesxncoy ueemamu'' BKIIOYACT AJITOPUTM BBIBOJA CETKH
DJIIEMEHTOB B pEXHME OTOOpaKeHHUs MapaMeTpPOB IBETHON 3aKpPacKOil ¢ IJIaBHBIM MEPEX0JI0OM
MEXIy I[BETaMH. AJTOPUTM OTKJIIOYaeTcs TpH TMOBTOPHOM mojade kKoMauziwl. PaGorta
ajIropuTMa NpoUJUIIOCTPUpPOBaHa Ha puc. 2.8.9 as.

Komanna "...omoopasxcamov cemky npu myape'’ BKIIOYAET alrOpuTM BBIBOJAA CETKHU

DIIEMEHTOB B PEKUME OTOOpaKeHHsS IMapaMeTpOB LBETHOW 3aKpPAacKOH € YETKOW TpaHMIeH
paszena LBETOB. AJTOPUTM OTKJIKOYaeTCsl MpH  IMOBTOPHOM  mojaue Komanisl. Pabota
aIropuTMa MpOUJUTIOCTPUpPOBaHa Ha puc. 2.8.1.3 4.

!

Puc. 2.8.1.4. N3o06paxxeHne pacnpeneneHns HanpshkeHnin B 06 bLEMHOM MOAENN:

a — nNnaBHbIV Nepexon Mexay LBeTamu;

6 — OBbIYHbIN PEXUM;

8 — 3arpeLleHne BbiIBOAA CETKU Npu Myape
Komanna "...nooduépkueanue konmypog' BKIIOYACT QITOPUTM TOMUYEPKUBAHUS
KOHTYpPOB B PEKUME OTOOPAKEHUS MOJETH C YUETOM OCBEIIEHHOCTH, a B PEKUME OTOOpaXKEeHUs
nmapaMeTpoB IIBETHOH 3aKpacKOW TOJABIISIET AJIIEMEHTHI CETKH HE SIBIISIONINECS KOHTYPHBIMHU
(puc. 2.8.1.56). Anroput™m OTKJIIOYAeTCsl MPU TMOBTOPHOM I0/1a4e KOMAaH/IbI.

Komanga noctymHa TOJIBKO B pEXHUME OTOOpaXeHHs C YYETOM OCBEIIEHHOCTH.
[TomuépkuBaHue KOHTYPOB OCYIIECTBISIETCSA MyTEM M3MEHEHHs] MHTEHCUBHOCTH OCBEILECHHS Ha
pé6pax (B MecTax CTHIKOBKHM TpaHEH MOJENN) W JeNaeT M300pakeHue Oojiee pealuCTUYHBIM.
OpHako Joruyeckoe BbIJeNeHHE pEOEp OCYILECTBISAETCS Ha OCHOBE (POPMaJbHOIO aHalu3a
cTpykTypbl KD-momenu, 4ro, mpum TpyOBIX CeTKaxX, 9YacTO  MPHUBOAUT K TOMY,  4YTO
noTUE€pKUBAIOTCS pEOpa 2JIEMEHTOB, HE JeKalllue Ha rpaHsx. B aToMm ciiydae Ha M300paxeHUn
OyzeT mpocTynarh CeTKa AJIEMEHTOB M BKJIIFOUEHHUE 3TOTO aJrOPUTMa HE YIYUIIUT U300paKeHHeE.
[TonoOHBIM mpuMep npezcTaBieH Ha puc. 2.8.1.5.
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Puc. 2.8.1.5. 3obpaxeHne o6 bEMHON Mogenu (a) ¢ Y4ETOM OCBELLEHHOCTU MpU
OTKNMIOYEHHOM (6) M BKITIOYEHHOM anroputMme (8) noAvEpKMBaHUSA
KOHTYpPOB

Komanna "...uépustit ghon' ycranapmuBaet 4€pHbiii HoH 1isa okHa. OOpaTHBIN Mepexo/
OCYILIECTBIISICTCS MPU TOBTOPHOM MOJaue KOMaH/bI.

Komanna ""3aoams yeem zpaghuueckux npumumueog' 1mo3BosisieT yCTAaHOBUTD HYKHBII
IBET paHee BBEACHHBIX I'paduyecKuX MPUMUTUBOB (TpsSMBIE, KPUBBIE, OKPYKHOCTH...). [locne
[0J1a4yl KOMaH/bl MporpamMma BbIBOJUT IaHEb, IPEICTaBICHHYI0 Ha puc. 2.8.8, B KOTOpou
M0JIb30BaTeIeM YyKa3biBaeTcs TpeOyemblit 11BeT. KomaHnaa AOCTymHA TOMBKO MPHU HAJIUYUU ATHX
9JIEMEHTOB B HA0OpE JaHHBIX.

Komanna "@uxcuposames macuimaé'’ nepeBOIUT MPOTpaMMy B PEXUM OTOOpakeHUS
MOJITTM C 3aJaHHBIM MAaCHITA0HBIM KO3(DPHUIMCHTOM, 3HAYCHHE KOTOPOTO YKA3hIBACTCS
MOJIb30BaTEJIEM B CIIEHMAIbHON auanoroBoil manenu (puc. 2.8.1.6). IlaHens BbIBOIUTCSA
MpOrpaMMoOM cpa3y MoOcClI€ MEepPexojla B YKAa3aHHBIM pexuM. [l W3MEHEHUs 3Ha4YeHUs
MacmTabHoro koddduirenta HeoOX0JMMO BHOBb IOJIaTh KOMaHIY.

MacwTabupyeMeii pasMep BexTopa: OTHEHMTE

@ - pnuHa 213,025 )
) PeansHsIi pasmep = 0

) -no OX 122,843

MacwTabupeBaTk no BeKTopy ]
() -no OY 173,969 BeecTw

MacauTah = 0,827586

Pwuc. 2.8.1.6. QuanoroBasi naHenb yTOYHEHUS MacuTabHoro koaduruymneHTa.

3HaueHue wmacmTabHoro kod(pduireHTa MOXKHO 3aJaTh HEMOCPEJICTBEHHO, BBE.S
3HaYeHue B nosie Macwma6b, WM YTOYHUTH €0 10 JITMHE TIOCJICHEr0 BEKTOpa, HAaHECEHHOTO
nosib3oBarenem. [l 3Toro mepes mojaayeii KOMaHbl B OKHE HEOOXOIMMO HAaHECTH BEKTOp, a B
MaHeM yKa3aTh KOOPJAHMHATY, 110 KOTOPOH OMNpeAenseTcss MAacIITabupyeMblid pasMep
(mepexmroyaTens B JIEBOW YacTH), pealbHBIM pa3Mep B COOTBETCTBYIOIIEM IOJIe, U HaXaTh
KHOTIKY Macwmabuposams no eekmopy. ITOT cOco0 yI00€H NP UCIOJIb30BaHUU (POHOBOTO
PUCYHKA, JJI1 KOTOPOTO M3BECTHBI KAKUE-TN00 pearbHbIe pa3MeEpHI.

[Tpu mepexoie mporpaMMbl B 3TOT PEKHUM B JIEBOM YaCTH CTPOKH MEHIO YCTAHABIIUBACTCS
¢braxoKk, a B JIEBOW 4YacTH OKHA MOJA HU300paKeHHEM TOJIOKEHHUsS TI00aTbHOW CHCTEMBI
KOOPJMHAT BBIBOJIUTCS 3HaUYCHHE MacmTabHOTO Koddduimenta (puc. 2.8.1.7). B aTom pexnme
HUKAaKHEe KOMAHJIbI MAacIITaOWpPOBAaHHS HE BBIMOJTHSIIOTCA. PasMep wu300pakeHUs OCTaéTCs
MTOCTOSTHHBIM.

OOpaTHBIi TepeXo/T BBITIOIHIETCS MOCTe T0/1a4u KOMaH bl "' Dukcuposams macuimao' .
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Puc. 2.8.1.7. OtobpaxeHune 3Ha4yeHnst macluTabHoro koadppuumeHTa

2.8.2. MeHo «['paHUYHbIE YyCNOBUA»

OOmwmit BU MEHIO TIpEeACTaBICH Ha puc.2.8.2.1.

Komanna "Ilokazvieams Hazpy3ku'' OTKIIIOYAET aNTOPUTM OTOOpaXKEHUsI HArpy30K.
Bxurouaer npu moBTOPHOM MMO1a4e KOMaH/IbI.

Komanna "Macumaéupoeamo Hazpy3ku' BKIIOYAET aJrOPUTM OTOOpaKeHHUS
JABJICHUI, TOTOHHBIX, CHETOBBIX U BETPOBBIX HATPY30K JUIMHAMU CTPETIOK MPOMOPIIMOHATHHBIMU
3HAUEHUSAM 3THUX Harpy3ok. OTKJIFOYaeT Mpu MOBTOPHOM mojade KoMaHael. [Ipu OTKIIOYEHHOM
QITOPUTME JJIMHBI CTPEJIOK, OTOOPaKAIOIIUX HATPY3KHU, paBHBI U HAIIPABJICHBI B COOTBETCTBUU C
HaIPaBIICHUEM JICHCTBUS 0TOOpakaeMOi Harpy3KH.

MPAHMYHBIE ¥CNOBIAA b | v Tokaseieate HATPY3KIA

MaclTaBupoBaTe Harpysem

v MokasweaTte JAKPEMEHA

<

[NokazeleaTe HaYankEHBIE YCNoENA

MECLIJTE&HFIDEETI: KMHEMATHUHECKWE YCNOENA

L, T

Puc. 2.8.2.1. O6wwmn Bug MmeHio «OTo6pasuTb»

Komanna '"Ilokaswieamv 3axkpennienusa'’’ OTKIIOYAET aJITOPUTM 0TOOpaKeHHS
KMHEMaTUYeCKUX TPaHUYHBIX YCJIOBMM (3aKpemyieHuil). Bxirodaer mnpu MOBTOpHOM mojaue
KoMaHJbl. IlpW BKIIOYEHHOM airopuTMe OTOOpaKEHUsT B JIEBOM YaCTH CTPOKH MEHIO
ycraHaBnuBaercsi ¢raaxok. Komanma "Ilokazvieamv nauanvuvie ycioeusa'' OTKIIOYAET
QITOPUTM OTOOpPAKEHUS HAyaJIbHBIX YCIOBUI. BKirodaeT mpu MOBTOPHOW MoOJiaue€ KOMaH]IbL.
[Tpu BKJIIOYEHHOM aIrOpUTME OTOOpa)K€HHs B JIEBOM YacTU CTPOKH MEHIO YCTaHaBIUBAETCS
(iaxxok.

Komanna "Macuumaéupoeamov kunemamuueckue'' BKIIOUAET AITOPUTM OTOOpaKEHUS
KMHEMaTU4YECKUX IPAaHUYHBIX M HAYAJIbHBIX YCIOBUN JJIMHAMU CTPEJIOK MPONOPLHOHAIBHBIMU
3HAQUYEHHUSIM HJTHX MapamMeTpoB. OTKIOYAaeT 0OpPU MOBTOPHOM MOJa4e KOMAaHJBI. IIpn
OTKJIFOYEHHOM aJITOPUTME JJTUHBI CTPEIIOK, OTOOPAXKAIOLINX HArpy3KH, PaBHBL.



63

2.8.3. MeHio «PacnpepnenéHHble napameTpbl (Myap)»

OO0muii BuI MeHIO mpeactraBieH Ha puc.2.8.3.1. MeHO CcocTONT H3  KOMaH]
O0TOOpakeHMsI 3a/IaHHBIX MOBEPXHOCTHBIX HAarpy30K B BHUJE LIBETHOH 3aKpacku oOsacteil c
paBHBIMHU 3Ha4YCHHUSIMU (MyapoBasi KapTuHKa). CTpOKa MEHIO COOTBETCTBYET KOHTPOJIUPYEMOMY
napamerpy.

PacnpegenéHHbIE NapamMe . JABNEHNE HA NOBEPXHOCTE

KO3 PULMEHTEl B3aUMOAEACTENA CO CREfDi

wCHED

W IKECTEOCTE ynpyroro oCHoOBEaHWA CTEPXHA
w33fJaHHoE JaBNEHWE B NOAOCTA CTEQMHA

W dBNEHHWE HA CTEPHEHD

«.333aHHEIE TEMMERATYPEI Alt+h

. TEMMEPATYPRI CPEARI

wH3YANEHBIE TEMNERATY DB
W TOAWKMHE NA3CTHH K oBonoyer
EE,B,EHHI:-IE pazMepbl INEMEHTOE

wuMHTEHCWEHOCTE NOE, WCTOMHWKOE TEMAE
KO3 B ULMEHTE TENNCNEPELAYK
wMHTEHCHEHOCTE 0BBEMHOMD TENADEBBIAENEHIA
o KOIP B ULMEHTE! MINYYEHNA

W CBASK MERTY oBmyYaembini NOBEPKHOCTAMK

w KO3PBULMEHT NyuncTore TennooBmeda

KEIHTFII:IJ'II:- THNA NOKANEBHEBIX KEOHTAKTOE

KoHnTpone 3a30p0B B NOKANBHBIX KOHTAKTaX
OrobBpaxaTte CKOpOCTE BETRA

OtoBpaxate BECAHYH? NOBEPXHOCTE

Brieecti rpaduk cnekTpa BoAHEHNA

Puc. 2.8.3.1. O6wmin Bug meHio «OTo6pasuTb»

2.8.4. MeHo «[Ipadmkn Harpy3ok u MHOXUTENEeN»

OO6mmit Bua MeHIO TmpenctaBiieH Ha puc.2.8.4.1. MeHio comepXUT KOMaHABl BBIBOJA
MHOXKUTEJEH, HATPY30K, a TaKKE XapaKTEPUCTUK AJIEMEHTOB , 33J[aBa€MbIX TaOIMYHBIMU WU
AHAIMTUYECKUMHU (QYHKIMSIMH, B BUJIE TPAPUKOB.

I padvkn HarpysoK U MHOXWTENER b | CefcmMUYeCKDE BO3SERCTENE

MHoxnTENN NpW HArpy3Kax
MHoMUTEAN NpKY NEpEMELLIEHMAX
Cuna B dyHEUNMN nepemeterna F=flg)

Cwna e dyHrypn ckopoct F=f(v)

XapakTepucTria rnapoaemndena K=k

Puc. 2.8.4.1. O6wun Bug meHio «pacpukn Harpy3ok 1 MHOXUTENen»
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2.8.5. MeHo «CBouncTBa matepuana»

OO6mmit BuA MeHIO TpencraBiieH Ha puc.2.8.5.1. MeHro CcoIep)XUT KOMaH/Ibl BHIBOJIA
CBOWCTB MaTepHUaJIOB, 33/1aBaEMbIX TaOJIMUYHBIMH QYHKIMAMMU, B BUJE rpaQuKkoB

Kpusan gedopMupoBaHmA

TemnepatypHeld Ko3ddUUMEHT KpnBod dedopMHUpOBaHNA
TemnepatypHelfi K03 QULMEHT NPY MOZYNE YIpYrocTH

33BNCMMOCTE KO3PQULMEHTE IMHEAHOMD PACLUMPEHWA OT TEMMERATYPhI
33BNCUMOCTE TENACEMEDCTH OT TEMMEPATYPLI

3aBENCUMOCTE TENACNPOBECAHOCTH OT TEMNOERATY P BI

Kpueeie nonsyyecti

BLIEOAMTE HOMED KPWEBCI B NOMEYEHHBIX TOUKAX
v HOMED TOHKM,,,

v HAMPANEHWA, ,

. TEMMEPATYPbL,,,

w AedopMannm,,,

Komnpeccnodnas kpueas FPYHTA

CuenneHne

Puc. 2.8.5.1. O6bwmin Buag meHo «CBoncTBa Matepmana»

2.8.6. MeH0 «CTepXXHn»

OO6mwmit BuI MeHIO TipejacTaBieH Ha puc.2.8.6.1. Conepxxut komauasl ""Omobdparcamo
ceuenusn cmpedxcnen”', "Obvemnoe omoopaxcenue  cmpexcueir’! u "Omoobpasricenue
wapHupos 6 cmeprcuax' BKIIOYAIONIUE aNTOPUTMBI OTOOpaKEHUs CeueHUiM, OOBEMHOTO
OTOOpaXCHHSI CTEPKHEBBIX SJIEMEHTOB M OTOOpa)KEHUsI IAPHUPOB B y3J1aX, COOTBETCTBEHHO.
AJTOPUTMBI OTKITIOYAIOTCS TPU MOBTOPHOM MoAade KOMaHI.

EETTTY.  OroGpaxats cevenia CTEPKHEN

OBremHoe oTOBpakeHHE CTEPHHEN

OrobpaseHne LIapHWUPOE B CTEPHHAX

Puc. 2.8.6.1. O6wmin Bug MeHio «CTepxHU»

N3o0pakeHue crepkHel B peKUME OTOOpaKeHUS CeUeHUU, 0OBEMHOTO OTOOpaKEHUS 1
OTOOpaXeHHsI IIApHUPA B OJHOM U3 y3JIOB CTEPKHS JJIS CIy4aeB MPO3PavyHOM U HEMPO3paAYHOI
MOJIeNIN TIPEACTABICHBI HA pHC. 2.8.6 6, 6 U 2, COOTBETCTBEHHO.

a) 6)
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Puc. 2.8.6.1. BapuaHTbl oTobpaxeHunsa ctepxHeBbix KO Ha npumepe OByTaBpOBOro
CeYeHusi NpPU HanMyuu WwapHupa B O4HOM U3 Y3NO0B: a — cxemaTudHoe; 6
— Npy OTOOpaXeHUM ceyeHur; 8 — npu OOBLEMHOM OTOBpaXkeHun Ans
npo3padHon mogenn K3; e-npu o0O6BLEMHOM OTOOpaeHun AOns
HenpoapayHon moaenu; 0 - Npu oTobpaKeHUn C Y4ETOM OCBELLEHHOCTH

2.8.7. MeHo «KOHTpOsb CTPYKTYpPbI MOAENU»

OO6mmit BUI MeHIO TmpeAcTaBieH Ha puc.2.8.7.1. MeHO cocTouT U3 KOMaH[
MO3BOJISIIOIIMX TOKa3aTh M3MEHEHHE CTPYKTYPhl MOJIEIM BO BPEMEHHM IMPHU 3aJaHUH TaKOIoO
W3MEHEHHS B UCXOIHBIX TaHHBIX.

KoHTpons cTpykTYphl MOgenH ¥ MokasaTe CTRYKTYRY MOLERK
«Ha Cnegyrowem ware  Alt+g

Puc. 2.8.7.1. O6wwnin Bng MmeHio «k KOHTPONb CTPYKTYpbl MOAenn»

OnHUM U3 IPUMEPOB MOAENEH ¢ U3MEHSIOLIEHCS CTPYKTYpOH SBIISETCS MOJIENb YKIAIKU
ciioeB OeTOoHa NpejcTaBieHHas Ha puc. 2.8.7.2.

OvMeHT alr4T
OCeH I'CK
= BpeMH =1 BpeMH = 2

B = 3
pemA BpemAa = 4

Puc. 2.8.7.2. 'ameHeHWe CTPYKTYypbl MOAENM YKNagKku cnoes 6eToHa
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2.9. MeHo «Pepaktop rpacdnyeckmm»

B cTpoke MeHIO mporpamMMbl TMPHBEICHO COKPAIICHHOE HAWMMEHOBAHUE TOr0 MEHIO -
"Peo. zpagh.”. OOt BUJ 5TOTO MEHIO MpeCTaBleH Ha puc. 2.9.1.

BreigecTI M3OBPANY EHIME g
BEECTI OEBERT Insert

EHEPMPOBATE CeTEY KOHEYHLIE AaNEMEHTOE
OnNepaukK C 3aNeMeHTapHEIMM NOBRQXHOCTAMM F10

ManyyuTe KOOPAMHATEl vIna
33A3TE HAYaNEHDE NONO¥EHHE CHETEME KOOPA,,

BEFPHYTECH K NpeablAYWeENy COCTOAHHID Ckrl+z

BepHiiaumra aNeMEHTOE

BMAMMAA OENACTE, anepakM 4
MOMEYEHHEBIE ¥ 20Nk, onepakH 4
MiZMEHEHHEBIE ZNEMEHTEI, onepaumm b

Puc. 2.9.1. O6wun Bug meHto «Pegaktop rpadmyecknmn»

Bce komaHpI TaHHOTO MEHIO, KpOME KOMaH/Ibl BBOJA THIIOBOHW 1TO00IACTH, TOCTYITHBI
TOJIBKO B TPagUUECKOM peKuUMe paboThl, OITOMY MEHIO HAauMHAETCS KOMaHIoi "'Bwieecmu
uzoopaxcenue'’, KoTopas NMEPEeBOJUT MPOTrpaMMy B IpaUUECKUil PeKUM U BBIBOJUT B OKHE
rpaguyeckoe M300pakeHHE MOJENU. 3a 3TOW KOMAHJOH PACHOJ0XKEHBI U JPyrue KOMaHIHI,
paccMOTpEHHEBIE B pa3zaede 2.5.

2.9.1. KomaHpoa «BBecTun ob6beKkT»

BeICTpBIil BBI30B KOMaH/bl OCYIIECTBISETCS KHOIKOM |E‘-';| MaHeJIW KOMaHJA WIH
KinaBuien <Insert>.

Komanna "BBECTH OB’ BEKT'" aBTOMaTHUYECKH NEPEBOAUT IPOTpaMMy B rpaduieckuit
pexuM pabOThl M BBHIBOJAUT B OKHE JMAJIOTOBYIO MaHEIb BBOJA O0BEKTA, NPEICTABICHHYIO Ha
puc.2.9.1.2.

B nanenu BBoJja 00bEKTa YKa3bIBAIOTCS:

e Tum BBOAUMOTro 00beKTa (KOHEUHBIH 3JIEMEHT, 110,1001aCTh, MaTepuall. . .);

e (Cnoco0 BBOJA DJIEMEHTA;

e Mecro pacnojoxeHus HH(GOpPMAIMM O BBOJUMOM 3JEMEHTE; (HOBas 3alucCh B
KoHIIE (haiina, B yKa3bIBAEMOM MECTE WJIM PaCUIMpPEHUE MOCIeqHEeN 13 BBEIEHHBIX
3anucel Takoro K€ TUMa);

e Brigenenue y3ioB 1ocie ONEPALNH.

(moMeTKa BHOBb HOSIBJISIOIINXCS Y3JI0B, OTMEHA IOMETKHU paHee BBEAEHHBIX. .. ).

Criucok mpezyiaraéMblX K BBOJY THUIIOB OOBEKTOB PACIIOIOKEH JICBOW YacTH MaHEIH U
uMeeT BUJ JiepeBa. B kadecTBe OOBEKTOB BBICTYNAIOT 3JIEMEHTHI, paHee CO3JaHHBIE MOJEINH,
3lIEMEHTapHbIe reoMeTpuyeckre GpUrypsl (mapauienenunensl, TpyObl, Kojbla...) u mnp. Beidop
AJIEMEHTA OCYIIECTBIISIETCS YKAa3aHMEM COOTBETCTBYIOIIEH CTPOKH C JIBOWHBIM HIEJIKOM JIEBOM
KHOIIKOM MBI, WJIM HaXaTHEM OJHOM W3 JOCTYNHBIX KHOIIOK BBOJA, OJHOBPEMEHHO
omnpenenstomux crmocod BBona (""Beecmu 6 ykazannom mecme'’, "Beecmu u eéviposnamo no
6eeoénnvim panee', "Coeounumv c¢ Opyeumu''(""Beecmu 6 ykazaunom mecme'),
PaCIONI0KEHHBIX B MMPABOM HYKHEN YaCTH MAHEIH.
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[Tocne BBIOOpa 3NEMEHTa YKa3aHHBIM CIIOCOOOM B MPaBOW YacTH MAHENU BBIBOJUTCS €T0
n300pakeHrue, HaUMEHOBaHHE M CHOCOObl MHTEpHpeTaluu TpadUyecKux MNPUMUTHBOB MpU

- BBBCTI 3 NEMEHT YRasaHHOMD PaHEE TUNa
- [1apaMETPUE0BaHHEIN PParHEHT

- Mogens W3 gpyroro $aina
- CUnepa netdeHT

- [MogcTpukTypa

- CBoicTBa maTep1ana

- CBOMCTES HAQKOCTI

+- [ patpUUECKME 3 NEMEHTEI
=F 1_.EI. (feEMHEIE 3 NEMEHTEI

i 1.03, NpocTeiwvwe FUMHPEI
te 1,04, PUMYPRI DOCECHMMET PHYHEIE
-+ 2.0 3 NEMEHTEI NOBEQKHOCT
- 3.0, CTepkHY, CEASM, TPYLkI, daaHLLbl
- 4.0, INetEHTE MMEXSHWIMOE, TEEPADE TEND
- B.0. InereHTEl rMgp0 W NHEEMO NPHEDa
- B.[0. KOHTaKTHEIE 3 NEMEHTE
- 7.0, KpenékHele 3 neteHTEl
-+ B.0. KMHEMETHYECKME MPaHHYHEIE YCNOEMA
- 9.0, MexaHWYeCKME HArpYskM
- 10.0. TennoEele rpaHKWYHEIE YCNOEWA
- 11.0. CEOMCTES BHEWHEN Cpek
- 12.0. HavaneHele yocnoeua
- 13.0. AKYCTHYECKME 0ATYHEW H BOS0EMCTEMA

e[ [ [ o [ ) [ [ [ = [ [ [ [

MrA hOprMpYE0R SanHou:

O fre&mHeIi anemeHT [rekcasop 2 yznoe|

Huarepnperanuas I

%

@ - peecTy HOBYH 3AMNWCE B koHey dafna
- geecTi HOBYH 3AMMCE nocne ykazsaHHON Sanmc9

- A0NOAHEMT b nocagqHom Sanuce BEOOMMOrD THNAE

[ -OThEHATE NOMETKY YSN0B, BEEAEHHEI PaHEE

l:‘ “MOMEYSTE BEOQMMEBIE YZ3NEI

@ -Opuerrauma 10 =0V ..o 002

[ *KaHrpons nosepsHOCTER

BeecTH MO E YE.3ZAHHOR MECTE
BEecTA 1 EBIPOEHATE N0 BEEEHHEIM paHEE

COEAMHLITE © APYrHKK

I HaHECTH Ha BEEIEHHEIE paHEE

Puc. 2.9.1.2. O6wuin Buag ananoroBon naHenu sBoga obbekTa.

Bce KD wmoryr ObITh BBEAEHBI HENOCPEICTBEHHON HHTeprnpeTranuel rpaduueckux
3JIEMEHTOB (KOHTYPOB MJIM OTpe3koB). OCOOEHHOCTH MHTEPNpETAlUU TpapUUeCKUX 3JIEMEHTOB
MOSICHSIFOTCS. PUCYHKOM, BBIBOAMMBIM Ha IaHeNb Ioclie BbIOOpa siemeHta. Hampumep, mnpu
HAHECEHUM OTPE3KOB BBOJATCS OTIEIBbHBIE DJIEMEHTHI, a NP HAHECEHMM KOHTypa BBOJUMBIE
AJIEMEHTHI OyJIyT CMEXHBIMHU.
[Tocne Haxatus OAHON M3 KHOMOK BBOJA JJISi OOJBIIMHCTBA 3JIEMEHTOB NPOrpaMMON
BBIBOJIUTCS IIaHEJIb BBOJIa ITapaMeTPOB, KOTOPbIE HEOOXOAUMO BBECTH JIJISl KQXK/I0T0O dJIEMEHTA.

B HwkHell mpaBod 4YacTM MaHETM HAXOAATCS KHOIKM OIpelessiolue crnocod BBoja
asieMeHTa. Mimeetcs ueTbIpe cnocoda BBOJA OTJECNIBHBIX 3JIEMEHTOB:

- pa3MeUIeHMEM B YKa3aHHOM MecTe€ (B COOTBETCTBUE C KOOpPAMHATAMU TOYEK
HaHECEHHBIX Ha DKpaHe OTPE3KOB);
- BBOJ| C BBIPABHMBAaHUEM BHOBb BBOJMMBIX Y3JIOB I10 KOOPJIMHATaM y3JI0B BBEIEHHBIX

BBOJ COCAMHCHHUCM C JPYTUMHU 3JICMCHTAMU
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- HAHECEHUE HA paHee BEIEHHBIE AIIEMEHTHI.

VYkazaHHble CHOCOOBI peanu3yloTcs MpH HaXaTHM COOTBETCTBYIOIIEH KHOIKH Ha
BBIBOJMMOM IPOrpaMMON JUaI0Or0OBOM MaHEIH.

Haxatue KHONKHM >> WM ABOMHOM INETYOK JIEBOM KHOINKOM MBIIIN BBI3LIBAECT BBOJ
MEPBOTO U3 JOCTYITHBIX CIIOCOOOB BBOJA.

Bce 6e3 wuckimoueHHs SJIE€MEHTHl MOTYT BBOJAUTHCA HWHTEpIIpETallMeld BBEIEHHBIX
NOJIb30BaTeIeM IrpaMuecKuX MPUMUTHBOB.

Jlsis 0OBbEMHBIX M TIOBEPXHOCTHBIX 3JIEMEHTOB MOTYT BBOJUTBHCS MOA00JIACTH, B BHIE
IPOCTBIX T€OMETPHUECKUX (DUTYP.

OObEMHBIE, TOBEPXHOCTHBIE U CTEP)KHEBBIE DSJIEMEHTHl MOTYT BBOAMUTHCS IMYTEM
HAHECEHMsI Ha paHee BBEIEHHBIE AIEMEHTHI (BUJUMBIE UM IOMEUYEHHBIE).

He Bce pexuMbpl OAMHAKOBO JOCTYNHBI Il PAa3IMYHBIX 3JIEMEHTOB. JlOCTYmHOCTH
PEKUMOB OIIPENIENIACTCS TUIIOM JJIEMEHTa, a TaKXKe THIIOM M KOJMYECTBOM U TpauuecKux
MIPUMUTHUBOB, MPEABAPUTEIILHO HAHECEHHBIX Ha 3KpaH. Hanmpumep, eciau JIMHUI HEZOCTATOYHO
it (OpMUPOBAHMS IUIACTHUHBI, TO TEPBBIE TpU crmocoba OyayT HemoctymHbl. [Ipu BBIOOpE
00BEMHOTO AJIEMEHTA U TIOJTHOM OTCYTCTBHH B OKHE HaHECEHHBIX IOJIb30BaTeNieM rpaduuecKux
3JIEMEHTOB M HAJIMYUU paHEe BBEAEHHBIX 3JIEMEHTOB TaKK€ JOCTYNEH TOJbKO IOCIEIHUN
c1roco0.

CrepiKHEBBIE JIEMEHTHI TAaKXKE MOTYT HAHOCUTHLCS Ha pé0pa paHee BeAEHHBIX 00BEMHBIX
3JIEMEHTOB U IJIACTHH, WIH 110 33/IaHHOMY BEKTOPY U3 BUJUMBIX WJIK IOMEYEHHBIX TOYEK.

B  BepxHeil yactTM JAepeBa CHUCKA  JJIEMEHTOB  PACIOJIOKEHBI CTPOKH
"[lapamempu3zoeannsviit gpacmenm” u ""H3z opyzoco ¢paiina”. 1lpu BbiOOpe CTpOKH
"Ilapamempu3zosannslit ¢ppazmenm’’ npeanonaraeTcs BBOJ (pparMeHTa CETKH C 3a/laHHBIMU
pasmepamu U3 OMONMMOTEKH (parMeHTOB. BUOIMOTEKA COACPKUT PA3IUYHOTO poja MaTpyoKw,
NEPEeXO0/ibl, COCOUHEHHS W TOCTOSHHO momnojHseTcs. OObBIYHO (QparMeHThl COCTOSAT W3
KPUBOJIMHENHBIX 3JIEMEHTOB, TPEOYIOLIUX, Jajee, pa30ueHus U MpeoOpa3oBaHUs B JIMHEHHBIE.
[Tpu BBIOOpe cTpoku "H3 Opyzo20 ¢paitna' BbMoOHSETCS BBOA B HAOOp NaHHBIX paHee
chopMupOBaHHOM MOJIeTH, HaxoasAIeHcs B ApyroM daiiie. [Ipu aTom npenmnonaraercs HaIuuue
paHee c(OpPMHUPOBAaHHOW MOJENH, KOTOPYHO HEOOXOIUMO BBECTM B KadyeCTBE 4YacTu
dopmupyemoii. Ilocne HaxaTHsi KHOIIKM Ha SKpaH BBIBOAUTCS CTaHJApTHAs AMAJIOrOBas MaHeNlb
C 3ampocoM HUMeHM (hailna, mociie yKazaHus KOTOpOro, BCe HEOOXOAMMBIE JaHHBbIE M3 HEro
U3BJIEKAIOTCS, TpeoOpaszyroTcss M nomemarorcs B (Gopmupyemblii Habop. [lpum BBOIE
MPUHUMAETCS, YTO HANpaBlieHUE TJIOOATBHBIX OCeH KOOpPAWHAT BBOJMMON MOJAETH WU
¢parMeHTa COBHAJAae€T C HAIPABJIEHUEM COOTBETCTBYIOIIMX OCEM HKpaHHOW CHCTEMBbI
KOOpJUHAT.

B npaBoil BepxXHeW 4YacTH INaHEIW PACHOJIOKEHO I0J€ BBOJA MMEHH 3aIllMCH, KOTOpPAast
OyzneT aBToMaTH4ecku chopMHUpoBaHa MOCIE BHITOTHEHHUS KOMAH/IBI.

[Ipu nosTopHO# nogaue koMauasl "BBECTH OB'BEKT " B nanenu BbIBOAUTCS TOJIBKO
HAaUMEHOBAaHHE BHIOPAHHOTO AJIEMEHTA.

B BepxHeil yacTu maHenu clipaBa BBIBOAMTCS Ha3BaHHE BBHIOPAHHOTO paHEe 3JIEMEHTA.
Ecnu He TpeOyeTcst H3MEHUTH TapaMeTPhl BEHIOPAHHOTO 3JIEMEHTA WU BHIOpATh HOBBIN DJIEMEHT,
TO CIEQYET BBECTH AJIEMEHT HaXaTUEM OJIHOW M3 KHOMOK B HUKHEW mpaBoy yactu naHenu. Eciou
HE00X0MMO BHIOpaTh HOBBIM 3JEMEHT HJIM HM3MEHHUTh NapamMeTpbl BBEIAEHHOTO paHee, TO
CJIeTyeT CHOBA yKa3aTh TUIl BBOJUMOIO JIEMEHTA.

Jlnist 0OBEMHBIX 3JIEMEHTOB MOTYT BBOJIUTHCS 3JI€MEHTapHbIe (PUTYphI (MAaKPOIJIEMEHTHI),
COCTOSIIINE U3 HECKOJIBKUX 3JIEMEHTOB.

Jnst cnosi 0OBEMHBIX 3JI€MEHTOB HEOOXOAMMO 33JaTh TOJIIMHY CJOS 3J€MEHTOB L u
KOJIMUECTBO 3JIEMEHTOB, Ha KOTOpbIE €€ HaJ0 pa3OoUTh. U T.1I.

Bblle KHOMOK BBOJA PACIHOJOKEHbI MepeKiIrovaTeNid U (Iakku, ONpeaessiomue
ClIeyIoIlIKe mapaMeTpbl pekrMa BBOJA:

® MecTO pa3MeleHus: copMHUPOBaHHON 3aIUCH: B KOHIIE (ailsia, B yKa3aHHOM MECTH MU
paciupeHue nociaeHei u3 3anuceit GopMupyemMoro Tura;
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® [IOMETKa Yy3JIOB: OTMEHA ITIOMETKH paHee BBEAEHHBIX U TOMETKA BHOBb BBOJIMMBIX
MO3BOJISIET HEMIOCPEICTBEHHO MOCJE BBOJA MPUCTYIUTh K PEAAKTUPOBAHUIO KOOPAMHAT;

® OpHEHTAIUsl BBOAUMBIX IBYXY3JIOBBIX 3JIEMEHTOB (CTEPXKHU, IPYKUHBI U JIp.) yKa3bIBaeT
TpedyemMoe pacroiokKeHHe 3JEMEHTOB - B IIockocTd XOY 3KpaHHOM CHCTEMbI KOOPIMHAT,
ui BJoJib ocu OZ, T.e. I0 HOPMAJIH K OKHY;

® KOHTPOJIb MIOBEPXHOCTEH MPH BBOJIE, IO3BOJISET MO3UIIMOHUPOBATH BBOAUMBIN OOBEKT
OTHOCHUTEJIbHO IOBEPXHOCTEN paHee BBEIEHHBIX JIEMEHTOB, B KAUECTBE MOI0KKH MOKET
MCIOJIb30BATHCS TOBEPXHOCTH JIFOO0TO0 AnteMenTa (2D, 3D, KOHTaKTHBIC [IAphl, U POJIHKH,

TPYOBHI...).

- I
a) SNEMEHTAPHBIE @WIYPEl M3 3D BJ'IEMEI-I'I'OB_

[
D @ 3 - UuamuHap
@ () 4 - UnauHapumeckui K3

Tun k3:

) - 8 L= 100
@ -3020 D= 242615

\ Beecti

Pazmep

‘ K.OHTPpONE NOBERXHOCTEN

[ BeecTvmo B YK.&3SHHOM FECTE

6) [T] K. oHTpone NoseprHOCTEi
[ BEECTH ND B YkasaHHOM MECTE: ] ’

Puc. 2.9.1.3. a — BBOA UMNUHApPA MpY BKIKOYEHHOM pPEXUME KOHTPONS
noBepxHOCTEN, 6 — BBOA B OObIMHOM pexume.

Bo BropoM pasnene cmucka BBOAMMBIX 3neMeHTOB (puc. 3.9.1.4) pacronosxeHsl
JIEMEHTHI TOBEPXHOCTH, T.€. DJIEMEHTOB I KOTOPBIX B 0053aTEJBHOM MOpAIKE 3aaaércs
YeThIPEXYroibHas TUIOMIAKA TOBEPXHOCTH, HEOOX0IUMas ISl OIMCAHUSI CBOMCTB M T€OMETPHH
KD.

3T0 MOTYT OBITH IUIACTHHBI, TIOBEPXHOCTH, HA KOTOpBIE JEHCTBYET JaBlICHHE, CHEroBas
WIA BETPOBAs HArpy3ka, KOHTAKTHBIE MOBEPXHOCTH, NMEPEMEINAIOIINECs Harpy3Kd, YIpyrue
OCHOBAHWUS, pacIpeIelEHHbIE 10 TOBEPXHOCTH MacChl 1 MaCCOBBIE Harpy3KH.

Tun snemMeHTa NMOBEPXHOCTH YKAa3bIBAE€TCS HA)XaTHEM COOTBETCTBYIOILEH KHOIKM Ha
MaHeNu yKa3aTessl TUIIOB 3JIEMEHTOB MOBEpXHOCTH (pHc. 2.9.1.4), koTopasi BRIBOAUTCS HA SKpaH
nocje BbIOOpa B KauyecTBE BBOJMMOM MOA0OJACTH 3jleMeHTa NoBepXHOcTH. Kaxkablil u3 3tux
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2JICMCHTOB xapaKTepnsyeTCﬁ CBOUM 4YHCJIOBBIM HapaMeTPOM (TOJIIJ_II/IHa, JAaBJICHUC U T.,[I.),
BBOJIMMBIM B COOTBETCTBYIOIIEH AHATIOTOBOM MAHEIH.

OeMEHTBI MOT'YT BBOAUTLCA BCEMH UMCIOIIIUMHUCA criocobamu.

-

Hucno yznos K3: @ - 4 -8 [ DT MEHUTE ]
JeficTENE —_—— To0 EFoHEmE S
IlmacTeea CBonouka Harmesmte CHEIE CHET HaIrpySKH
A S
|
| el il 0 Eml Al e
[ToEepymH.
| KoHTAETHAA KoHTaKTHARA FropyToe gggemmq- MACCOBAT [TosepiH.
‘ MOBEPXHOCTE rpynna O CHOE aHHe PHH. HArpysKa Macca
‘ % HPHEDEJI = i DI OmMATELL DI OmMATELL S :
Oz 1sHus Macca . e LS Ba LAl MEMEHTARH.
| pag . neAa HELIE O C T oEMeE S e cEMes 3 NABERXHACTE
P P .

Puc.2.9.1.4. O6wwnn BuO [WanoroBoM MNaHenNu ykasatena Tuna anemeHTa
NMOBEPXHOCTHN

Beenure XapakTEpPHCTHEH NPYXHHE E
Patioyan o8nacTe NpYHMHE! Dl s
’7 [T -pactamere ¥ - cwarme
ABcTroCTE, Him = |-| 0ooao
MpeaEapHT EARHOE NOLAETHE, M = |-| 0o
[ Np1 pacTaeHHd BenmqdMHa <0
BEecTH

Macca, K = |'|

K.l:lﬁ AL IEHT MOr Now eHK|AE SHEPT 44
[0<= n<=10] n= |

H apy:HEI gHatETR, Felbel = IEDE‘

Puc. 2.9.1.5. lNpumep gnanoroBoy naHenen BBoga napameTpoB NpPYXWHbI

pacTaXeHna-cxxatua.
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AnereHT ''TEEpIOE TEAD OTreHUT

Macca, kr= 11

[ NaBHBIE MOMEHTEI WHEDLHM, EMEEE.M

Jun= 2
Jw= 2
Jzz= 4

BeecTu
MpuEsgeHHan secTkooTs [HA] = 0O
[NpM SanaHHK SHAYEHWA < 1 3 NeMEHT AOCONKTHD HECTEMA |

- BMOTYaNEHOCTE

- 3AXEST YSN0E

Puc. 2.9.1.6. lNpumep gruanoroson naHenen BBoga napamMeTpoB TBEPAOro Tena

B TperbeM paznene cnucka BBOJUMBIX 3JIEMEHTOB CTEPKHEBBIE 3JIeMeHThl. CTepKHEBBIE
KD Moryr BBOAMTCS Kak MHTEpIIpeTanyeil MpeaBapuTeIbHO HaHECEHHBIX Ha 3KpaH OTPE3KOB
WIM KOHTYpPOB, TaK M MakpoaieMeHTaMu. [IpocTedimmm U3 Makpol’JIeMEHTOB sBisercs Jlunus
9/1eMenmos, COCTOSIAsl U3 CTEPKHEBBIX KOHEYHBIX 3JIEMEHTOB, OPUEHTUPYEMBIX 110 JABYM HJIH
TpeM y3jlaM. XapakTepu3yeTcsi KOOpAMHATaMU KpaWHUX Y3JI0B M UYUCIOM 3JIEMEHTOB PAaBHOMU
JUIMHBI, Ha KOTOpbIE JHMHHUIO HEOO0X0auMO pa30uTh. B KkauecTBe KOOpIMHAT KpaillHUX Y3JI0B
IpeajaraloTcs KOOpJIMHAThl Hayajlla W OKOHYaHUS I[IOCIEJHEr0 M3  HapHCOBAaHHBIX
M0JIb30BaTeIeM OTpe3KOB. [IpenBapUTenbHO AOIKHBI OBITH 33/1aHBl XapaKTEPUCTHKH CEYECHHUS
U3 KOTOpPBbIX OYyIEeT COCTOATh JMHMS. OTa Omnepalus BBIIOJHSETCS NMpU BbIOOpE B KauecTBe
BBOJMMOTO JJIEMEHTA XapaKTEPUCTHKU ce4eHHUs crepkHA. [locime HaxaTtus oJHOW M3 KHOIIOK
BBOJIa NpH JIIOOOM cIocoOe BBOJA CTEP)KHEBBIX AJIEMEHTOB HA SKpPaH BBIBOAMTCS IUAJIOTOBast
naHenb JUIsl BBOJAA MapaMmeTpoB crepikHell (puc. 2.9.1.7). 3mech yKa3bIBalOTCS IMapaMeTpsl
AJIEMEHTA - CIOcO0 COEMHEHUs C APYTMMHU AJIEMEHTaMH, Yyroj IOBOPOTa, COCOO OpHUEHTALUU
CEUEHUSI OTHOCUTEIIBHO OCEM BCIIOMOTaTEIbHON CUCTEMBI KOOPAHUHAT.
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i N
[NapameTpel CTEpHHEELIX INEMEHTOE LiE_J

YUET AEPOpraUHA CAEMN A FaccToAHKa oT Y3nos 00 GNAcHE!: CEYEHMM

Yron nogopora cevedua = U rpa. Exi= 0 mtd, Exj= 0 . OTrEHUTE

-“3303TE OPHEHTHPYIIWIME Y3en
-ZAXEET Y3N0E PACMIONOHKEHHEIX B KOHTPOIMPYERMOR OFLEME CTERHHA -BWPTYANEHOCTE YSN0E CTEQKHA

TN CoBAMHEHKA B Y3naK © Tun WapHWpos:

yzeni (@ -kecTroe -LISPHHP yzenp (@ -kecTkoe -LISPHUP @ -HaeanEHEIR

~KOMBHHALEA “KOMEHHALMA -KOHCT PYKTHEHBIA

OpMEHTAULMA CEYEHMA OTHOCUTENEHD oo (3 NCK [npAmof, coeguHAmwes ysnel | W | CTepsHA]:

@) -COBNANAET C HENTPANBHON AHHWERN I a

Eyi= M, Eyj= Pkl
-5EAAKTCA SHAMEHWA 3 KCWEHT PHCMTETOE: Ezi= 0 mr, Ezi= 0 o] EEeen
330 3HTCA CMEWEHMA OTHOCHTENEHO EPaFHME TOMEK CEMEHMA; Ly= 10 rr, Lz= 0 ]

Ly 2 Ly | ., @ Ly , | Ly
LzT Lz Lz Ex by Lz@

Puc. 2.9.1.7. dnanorosas naHenb BBo4a NapamMeTpoOB CTEP)KHEBLIX 3/IEMEHTOB

Hekoropoe ornuume mmeer mporeaypa BBOAA CTEPKHEH, OPUEHTHPYEMBIX MO TPEM
toukaM.  Ilocie BBOma »JIEMEHTOB TpeThss Touka Kaxjaoro Ttakoro KD dopmupyercs
ABTOMATHUYECKH, U JIJIS €€ OTOOpaKEeHUS U MOCIEAYIOIIEro COSAUHEHHSI C APYTUMU HEOOXO0AUMO
nojnate KomMauay "Omoépasncenue oceit JICK K3'" (dnaxox cieBa oT KOMaH/bl JOHKEH OBITH
YCTaHOBJICH) B MEHIO ""Omobpazums' paccMOTPEHHOTO paHEe.

I'n6Gkue HUTH, HEYAEP)KUBAIOIIME CBSA3H, CBA3M KOHEUHOM JKECTKOCTH U MPYKUHBI MOTYT
BBOJIUTHCS TOJIBKO MHTEpIIpEeTalel rpaduuecKux JIeMEHTOB.

[Tocne BbIOOpa M BBOAA dJIEMEHTA U 33JJaHUS 10JIb30BAaTEIEM COOTBETCTBYIOLIMX JaHHBIX
Ha 9KpaH BBIBOAATCS IaHENM YTOYHEHMS IMOJIOXKEHHUS BBOJAMMOM MOJ00JIACTH WM HJIEMEHTa B
9KpaHHOM M riobanbHOM cuctemax koopauHat. Ilpu stom koopaunatel X0 u y0 skpaHHOMN
CHCTEMBl KOOpAMHAT MMEIOT CMBICI TOJbKO JuId mojoOnacteil (reomerpuueckux ¢uryp,
oOnactell TreHepaluy 3JIEMEHTOB), COCTOSIIMX W3 OOBEMHBIX JJIEMEHTOB U JJIEMEHTOB
MOBEPXHOCTH, KaXJas M3 KOTOPBIX MMEET CBOM pa3Mepbl M CBOK JIOKAJIBHYI) CHCTEMY
KoopauHaT. B 3TOM ciyyae yTOuHSIeTCS MOJIOKEHHE Haydaja JOKaJbHOM CHUCTEMBbl KOOPAWHAT
BBOJIMMOW MoJ00MacTH 1Mo BceM KoopauHatam (puc. 2.9.1.8). CHavana cieayeT YTOYHHMTH
SKpaHHbIE KOOPAMHATHI, & 3aTeM, MPU HEOOXOAUMOCTH, riobanbHble. OKOHYATENbHBIN BBOJ
BBITOJIHAETCS IPU HAKaTUU KHONKYU «BBeECTH», pacnol0KEHHOM B JIEBOM HUYKHEM YIUIy ITaHEIH.

Jlis >7eMEeHTOB, BBOAMMBIX HHTEpIIpeTalved TpapuuyecKuX 3JIEMEHTOB YTOUHSAETCS
TOJILKO MX MOJIOKEHHUE M0 ocu OZ 3KpaHHOU CUCTEMBI KOOPAMHAT, & KOOPAUHATHI HEOOXOTUMBIX
JUIsT UX BBOJA TOYEK TOJY4AlOTCS TOJBKO MWHTEpIpeTanued rpapuiyeckux >JIEeMEHTOB,
HAaHOCHMBIX TOJb30BaTeseM. [laHens, BEIBOAMMAs MPOrpaMMON B 3TOM Cilydae, MpeACTaBlIeHa
Ha puc. 2.9.1.9. HoBoe 3Hauenue z() mpemyiaraeTcsi TakKuM, 4TOOBI BHOBH BBOJMMAs 00JIacTh
oKazajach Oyme K TOYKe HAONIOJIeHHs, 4YeM BCE paHee BBEJCHHbIE »ieMeHThl. Ecmu
HE0OXOUMO BBOJIUTH JIEMEHTHI B OJJTHOM IJIOCKOCTH, TO NMPHU BBOJE HOBOM M0a007IaCcTH CIeAyeT
HaXUMAaTh KHOIIKY "'<=ocmaeumuo 66edennoe panee 011 npedvioyuieii ooracmu'’.
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X)

B AKP&HHOM CMCTEME KOOPOMHAT:

-noEsprakand wl = 15032 UroyHume «0 W el no Sausaiwerdy ysny

-nmo Hoprank - 20=  |BBEZ.E - Mo ropusoHTamm ¥ = 14937

Z - NOA0HMTENEHS MO BeecTi
HENPABNEHMID K,

TDHKDB - 5234 4 {=pEBecTH 20 Kak 4NA Npededyw el o81acTH

B rNOBANEHOA CUCTEME KOOPOMHAT:

0= |-1493.7 yo= |1903.2 zp- |B9B28

Puc. 2.9.1.8. O6wmin B4 onanoroBon naHenu yToMHEeHUs NOMNOXEHNA BBOAUMOWN
nogoo6nacTtu

UTOuHMTE PACCTOAHME OT HAYANa CHOTEMB .
KOOPAMHET A0 BECAMMER 3 NereHTos no ocu 0
JKPAHHOW  CHMCTEMEl  KOOPOWHAT:

¥1ouHe HHe paccToAHMA no ocx OF

[I'ID.I'ID}KHTEJ'IbeIM CMMTAETCA HANpasneHWe K TOMKE Haﬁﬂ}DﬂBHMﬂ]

BeecTu |

0 {=0CTAEMTE BESQEHHOE 004 I'IDB.IJ.bI.IJ.HLLlEl‘:i 00NaCTH

Puc. 2.9.1.9. O6wwn Bug OManNoroBon naHenu YTOYHEHUA MONOXEHUS
OTAenNbHbIX 3NIEMEHTOB

JUIs HEeKOTOPBIX THUIIOB 3JIEMEHTOB, IMPEAINOJATalONIMX BBOJ 3HAYUTENbHBIX 00BEMOB
YHUCJIOBBIX JIAaHHBIX (2JEKTPOABUTATENb, LWIMHAP-NIOPIIEHh W Jp.) IOCIE€ BBIIOJIHEHUS
IIEPEUNCIICHHBIX BBILIE MTPOLEAYP BBIBOIATCS TE€ )K€ IMAJIOrOBBIE MTAHEIH, YTO U ISl TEKCTOBOTO
penaKkTopa, HO C YyX€ 3alOJHEHHBIMH IOJISIMHU, COJIEP’KalllUMH HHAEKCHl 3JEMEHTOB (HOMepa
y3JI0B).

[locne BbINOMHEHUS TEPEUMCIICHHBIX BBIIE KOMaHJA HA0Op [aHHBIX JIOMOJIHSETCS
3aIUChIO C OMMCAHUEM BBEJIEHHOTO 2JIEMEHTa, KOTOPBIE, 3aTeéM, OTOOpaKaeTcsl B OKHE.

[Ipn moctpoeHun mopenell MMeeTcsl BO3MOXKHOCTh OCYIIECTBISATH BBOJI 3JIEMEHTOB
HAHECCHHEM Ha BBEJICHHBIE PAHEE DJIEMEHTHI.

OTOoT crnoco0 BBOJA BBIMOJHIETCS NMPU HAXATUW KHOIKH  “HaHecmu HA 66e0EHMHble
paHee” TIaHENIU BBOJA JIEMEHTOB (puc.2.9.1.2).

[Ipu >TOM OOBEMHBIE 3JIEMEHTHl MOTYT HAHOCUTBHCS Ha IUIACTHHBI M IOBEPXHOCTHU
OOBEMHBIX 3JIEMEHTOB, IUIOCKUE 3JIEMEHTHl Ha MOBEPXHOCTU U pEOpa IUIACTUH, Ha CTEPKHHU.
CrepHHM MOTYT HAHOCUTBCS Ha pEOpa BCEX TUIOB 3JIEMEHTOB U Ha OT/AEIbHBIC TOUKH.

BBon »1eMeHTOB HaHeCEHHEM BO3MOXKEH Ha BHJMMBIE 3JIEMEHTHl M Ha JJIEMEHTHI C
[IOMEYEHHBIMH Y3JIaMH.

[Tocne nmonaun xomauasl «BBECTH OBBEKT» (yckoputens — kiaBuiia Insert wiu

KHOTIKa |E§| Ha TAaHEeTM WHCTPYMEHTOB) B TOSBUBLICHCS B OKHE JMAJIOrOBOM MaHEIH
npeacTaBieHHo Ha puc. 2.9.1.2 ocymecTBiseTcss BbIOOp THIIAa HAHOCHUMBIX KOHEYHBIX
anemeHToB. [lanee, HaxatueM kHonku «Hanecmu na 66edenHble pamnee» BBHI3BIBAETCS
JMajIoroBasl maHenb «Ykaxycume cnocoé u napamempul esooa inemenmos» (puc.2.9.1.10), B
KOTOPOM BBOJIITCSI COOTBETCTBYIOIIME JAHHBIE.

Ha puc. 2.9.1.11 npencraBieHsl NpUMepbl Pa3IMYHBIX CIIOCOOOB BBOJAA IJIACTUH MpPHU
HaHECEHUH Ha BBEJICHHBIE PAHEE JIIEMEHTHI.
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Puc. 2.9.1.10. NaHenb ykasaHus cnocoba n napameTpoB BBOAA 351EMEHTOB
HaHeCeHneM Ha BBeAEHHbIE paHee 3MeMeHThl
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a — nnactmHbl no OY go X; 6 - nnactuHbl No paguycy 3 Toukn X;Y Ha BbICOTY

Puc. 2.9.1.11. BBog anemeHTOB HaHeECEHNEM Ha BBELEHHbIE paHeEe 3fieMeHTbI
Hr ; 8 — 06beMHble anemeHTbl No pagnycy u3 Todkn X;Y oo kBagpata 2B
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2.9.2. Komanpa «leHepupoBaTb CETKY KOHEYHbIX 3/IEMEHTOB»

Komanna "I'enepupoeamsv cemky KoneuHbiX I1emenmog’ IOCTYIHA NpU HAIUYUU B
Habope MJaHHBIX MojoONacTed JUisi TeHepaluH CETOK (MakKpo3JIeMEHTOB). Makpo3jaeMeHThI
MO3BOJISIFOT TEHEPUPOBATh TOMO0IACTH W3 KOHEYHBIX JyieMeHTOB. Dopma pébep ITHX
mo06acTeil OMUCHIBAETCS KPUBBIMU BTOpOro mopsaka. [locie BbIMONIHEHUS 3TOM KOMaHbI
OIMHMCAHUs TMOA00JIACTEH I TeHEepalliid CeTOK aBTOMATHUYECKU YAASIOTCS U3 Habopa NaHHBIX.
[Ipumep reHepanmu ceTKU npeacTasieH Ha puc. 2.9.2.1 a u 6. Komanaa BeIMOTHAETCS I BCEX
MaKpO3JIEMEHTOB, BXOJAIIMX B MOJEJb, HE3aBUCUMO OT TOTO BHAUMBI OHU WJIH HET.
AHanoruyHas KOMaHJa U3 MEHIO «onepayuu ¢ NnOMeYyeHHbIMU I1eMeHmamuy BBIIIOIHIET 3Ty
OTEePALIMIO TOJBKO ISl TEX MOA00NACTeH 1Jisi TeHEPALIMH CETOK, BCE Y3JIbI KOTOPBIX TIOMEUYEHBI.

a)

e
s
G
et
"r"tf.-"
Ty

Puc. 2.9.2.1. eHepaunsa ceTkM INEMEHTOB M3 MaKpO3NIEMEHTOB ANl BCEWN
MOJEeNn. a - Moaersb U3 MakpoanemeHToB, 6 — Mmoaenb U3 OO bEMHbIX
3N1IEMEHTOB, NOJSTlyYeHHas B pe3ynbTaTe BbIMOHEHNA KOMaHAbI.
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2.9.3. MeHo «Onepauuun ¢ aneMeHTapHbIMU NOBEPXHOCTAMMUY»

MeHI0O  COIOEp>KUT KOMAaHIbl  PENAaKTUPOBAHMS  SJEMEHTApHBIX  [OBEPXHOCTEH,
OTHCHIBAIOLINX (POPMY TTOBEPXHOCTH OOBEKTA.

KoManasl MeHIO MOCTYHHBI TOJIBKO IMpPH HAJW4YMM B HAOOpe MaHHBIX 3JIEMEHTApHBIX
IIOBEPXHOCTEH.

HensimMu penakTUpOBaHUS SBIISETCS YCTpPaHEHHE BO3MOXKHBIX J1€(DEKTOB OMUCAHUS (IS
UMIIOPTUPYEMBIX TOBEPXHOCTEW), TMOJyYCHHE OMNHMCAaHUS TOBEPXHOCTH C TpeOyeMbIMU
napaMeTrpamMu pazOueHHs, a TakXKe, eClI MPEeANnoaraeTcsi MOCTPOSHUE MOJEIU U3 0O0BbEMHBIX
HIIEMEHTOB, MTOJIyY€HHE 3aMKHYTOH MTOBEPXHOCTH.

[ToBepxHOCTh, OOpabaTbiBacMasi PACCMOTPEHHBIMH Jajiee KOMaHIaMU OIHUCHIBAETCS
COBOKYIIHOCTBIO TpEX-, YETBIPEX- WJIH BOCBMMY3JIOBBIX 3JIEMEHTAPHBIX IIOBEPXHOCTEH,
COCTMHEHHBIX B Y3JIOBBIX TOUKAX.

OO6mwmit B MEHIO TIpeACTaBieH Ha puc. 2.9.3.1.

Onepaumm © 3NEMEHTAPHBIMW NOBEPXHOCTAMI F CoegnHuTe No rpaHuuam
CihopmMUpoBaTE HOBYHD CETKY
CornacoeaTs HaNPaBNEHWA HOpManEeR

Opuentnpoeate JICK K3 otHocuTeneno 3CK

BblgenuTe rpadimyeckne NpHMUTHES

Bbl,ﬂ,EJ'IMTb ONpesenALe 3NeMEHTRI

anCDEﬂ,HHHTb ¥3nkel K AUHAAM

CoegnHTe BANZKKUE Y3k

PazBuTe Ha 3NEMEHTE! 33JaHHOMD pa3Mepa
MpecbpazoeaHne NOBEPXHOCTEN B KPUECANHERHBIE
MpecBpaszoeaHne NOBEPXHOCTER B YETEIPEYTONEHHEN
Tpuanrynauma (pasBueHne Ha TREYTOABHUKK)
¥4annTh BbldeneHHbIE FpadNYECcKe JNEMEHTEI

3E,|'J,ETI: pazrnes aNemMeHTa

OBBeaMHUTE NOBERXHOCTH

OBEegUHNTE 0GREME

MpecBpazoBaTe JNEMEHTEI B NOBERKXHOCTH
MpectpazoBate NOBEPXHOCTH B MAZCTHHEI

leHepupoeate cbbémHbie K3

Manens KOMaHg pEJakTUpOBEaHWA INEMEHTEPHBIX I'IDEEFIXHDCTEIH

Puc. 2.9.3.1. MeHo «Onepayuu ¢ anemeHmapHbIMU MO8EPXHOCMSMU .

Onucanure MOBEPXHOCTH MOXKET OBITh CO3[JaHO paHee TMOJb30BaTEIeM CpPEICTBAMU
MporpamMMbl, WKW WMIIOPTHPOBaHO U3 (QaitioB QopmaroB STEP (*.stp) wmu IGES (*.igs),
co3naBaeMbIx rpapuueckumMu nporpammamu (UNIGRAFICS, SolidWorks w np.), KoMaHIOM
“Umnopm oanuwix” (cM. MeHIO “Daiin’).

Ecnu onmcanue TOBEPXHOCTH CO3/aBaliOCh IOJB30BATENIEM C  HCIIOJIb30BAHHEM
KPUBOJMHEHHBIX DJIEMEHTAPHBIX IMOBEPXHOCTEH, TO UIsI pabOTBl C HCHOJIB30BAHUEM OTHX
KOMaHJ BCE TIOBEPXHOCTH [JIOJDKHBI OBITh MpeoOpa3oBaHbl K  HYETHIPEXY3NOBBIM  C
ucronp3oBanueM komauael “TIOMEYEHHBIE DJOJIEMEHTHI,  onepayuu>>Pa3zbuenue,
npeobpazosanue 31eMeHmos” .
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[anee paccMOTpeHbI KOMaH/bl, BXOJSIIUE B MEHIO.

KOMaH,I[a npe€aHasHadcHa JJ1d IIOJIYUYCHUA 3aMKHYTOﬁ IIOBEPXHOCTH, OXBaTBIBaIOH_Ieﬁ
2.9.3.1. Komanga «CoeduHums rio epaHuyam»

Komanna mpenHasHaueHa Uil TOJMyY€HHUs 3aMKHYTOH ITOBEPXHOCTH, OXBAaTHIBAIOIICH
Hekuii 00béM. Ilocie mojayn KOMaHIbl HEOOXOAMMO BBECTH Mapamerp [ — MaKCHMajlbHOE
paccTosiHue OT COEAMHSIEMOTO y3Jia N0 rpaHullbl. [1o CyTH, 3TO MOTPENIHOCTh C KOTOPOW
CTBIKOBAJIUCH OT/CIIbHBIC [IOBEPXHOCTH P (POPMHUPOBAHUHU MO/ICIIH.

Pe3ynpTaToM BBITIONHEHUST KOMaHIbI OyIeT 3aMKHYTas TOBEPXHOCTh, & TaKKe BBOJ
OMpECIIAIONINX JICMEHTOB. B TaHHOM cilydae - 3TO IPaHMIIBI B BEPIIMHEI.

['paHuUIBI — 3TO JIMHUY, TI0 KOTOPBIM COCTUHSIINCH IIOBEPXHOCTH.

BepumHbI — 3T0 TOYKH, B KOTOPBIX COSAMHSICTCS OoJiee ABYX JIMHUNA. BepIIMHbBI ¥ JIMHUU
SIBJITFOTCST BKHEUIIMMU (POPMOOOpa3yIONIMME djieMeHTaMu. [Ipu penakTHpoBaHUM CMEIICHUE
BEPIIUH HE JOMYCKACTCs, a y3JIbl, JIXKAIIUE HA JTHHUSAX, IEPEMEIIAIOTCS TOJIBKO BIOJb JIUHHIA.
BepimHbl ¥ JUHUM OTpakaroTcs Oe3 mojamieHus.  Ha puc.2.9.3.2. mpeiacrtaBieH NpuUMeEp
BBITIOJIHEHUST KoMaH bl "Coedunumsb no epanuyam” s OMUCAHUS MOJIEIH, UMIIOPTHPOBAHHOTO
u3 STEP- ¢aiina.

Puc. 2.9.3.2. KomaHga "CoeduHumb nosepxHocmu ro
epaHuyam™:
a - oTobpaxeHne MNOPTUPOBAHHOIO ONNUCaHUS MOBEPXHOCTMU;
6 — oToGpakeHne moaenun nocre BbINOSTHEHUS KOMaHAbI.
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2.9.3.2. KomaHga «Cgopmuposampe HOBYH CEemMKy»

BbICTpBIil BBI30B: KHOIKA @ 5 Masemn KOMaHJl PEJaKTHUPOBAHUS 3JIEMEHTAPHbIX
IIOBEPXHOCTEH.

IIpennasHauena i (GOPMHPOBAHMS HOBOM CETKM 3JEMEHTapHBIX ITOBEPXHOCTEH,
HAHOCHMOH Ha paHee CHOPMUPOBAHHYIO.

ITocne nmoraun KOMaH bl IPOrpaMMa BBIBOAUT AUATIOIOBYIO MTaHENb BUAA

-
MAPAMETPE CO3AABAEMOR CETK R o
MaKCcHManEHEINR PESMED INEMEHTE, MM = 10,4469 COTHMEHS |
MUHMMANEHEI PASMED SNEMEHTE, MM = 5, 22347
DOpMUpYEMEIE 3NEMEHTEI: BeecTu
¥poBeHb aNNPOKCMMALI:
(@) - MOBEPXHOCTH TpeyroneH1KM | YeTEIPEXYroNEHHKK
©-0 ®-1 ©-2 ©-3 0-4
(7) - OB BLEMHBIE K3 (3D) TeTpasapkl MupaMMakL Mexcazapel
|
.= _— -

b

B KOTOpPOM cleayeT ykas3aTb CIOCOObI MHUHUMAIbHBIH M MAaKCUMaJbHBIM pa3Mepbl
3JIEeMEHTa, Ha KOTOphIE ClieyeT pa3OuTh MOBEPXHOCTH, a TAKXKE TUI MOJTy4aeMbIX JIEMEHTOB U
YPOBEHb alIPOKCUMALUU MOJIEIIH.

MakcumanbHblii pasMep ONpeleisieT MaKCUMaJIbHO JOIYCTUMBIM pa3Mep JJIEMEHTA.
Ecnu pa3Mepbl >1eMEHTOB ObUIM TpeABApUTENIbHO 3aJaHbl KOMaHAOH 3adamb pasmep
anemeHma, TO B MEHIO 0TOOpakaeTcs MaKCUMaJIbHBIA pa3Mep U3 3a/laHHbIX ATON KomaHaou. [pu
OTCYTCTBUM 3aJ[laHHBIX pa3MEepOB HJIEMEHTOB IMpe/ularaeTcss pasmep 3jeMeHTa paBHbId 1/30
rabapuTHoro pasmepa mojenu. llpu 3agaHHBIX pa3Mepax MaKCUMaJIbHBIA pa3Mep MOXKET
KOPPEKTUPOBATHCS TOJIBKO B MEHBIIIYIO CTOPOHY. YBEIIMUEHUE pPa3Mepa UTHOPUPYETCH.

MuHuMaIbHBIN pa3Mep ompenenseT TOYHOCTh anlpOKCHUMAalluU KPUBBIX, 00pa3yrOIIMX
MIOBEPXHOCTHU.

[lepexmtouarens @opMUpyeMbl€ 3JIEMEHTHl YKa3bIBBIET, KaKHUE€ DJIEMEHTBI CIEAYeT
MOJIYYHUTh B PE3YJbTATC BBIIIOJHCHHUA KOMAHABI - TIIOBEPXHOCTHU, HIIM HEIMOCTPCACTBCHHO
o0vémuble. [lpu mMmomydeHMH TOBEPXHOCTEH B JaimbHEHIIEeM HX MOXHO NpeoOpazoBaTh B
acTuHbl (koManaa [Ipeobpaszoeams nogepxHocmu 6 NAACMUHbGL), UIH, IPU HEOOXOIUMOCTH,
CTeHEepUPOBaTh O0BEMHBIE dIIEMEHTHI KOMaHI0H [ enepuposams 06vémuble KO. B 3TOM ciiydae
MOJIyUEHHYIO KOMAaHJIOM CETKy »3JIEMEHTOB IIOBEPXHOCTH, MpPH HEOOXOJUMOCTH, MOXKHO
MPEABAPUTENILHO OTPEIAKTUPOBAT.

[Iepexmrouarens YpoOBEHb alMpPOKCHMALMK YKa3bIBAET THUIIBI JIEMEHTOB, UCIIOJIB3YEMBIX
IIPU anpOKCUMAIUH.

[Ipumep BBINOIHEHMS] KOMaH/bI ITpEICTaBIeH Ha puc. 2.9.3.2.1.

e ypoBeHb ( mpeanosaraeT MCHOJIb30BAaHUE TPEYTOJIBHUKOB JUIsl  allIPOKCHUMALUU
MOBEPXHOCTU U TETPAdIPOB IS alllIPOKCUMALNK 00BEMA.


mk:@MSITStore:D:/Sergey/Z_last_1/Zenit_wn.CHM::/HID_PANELGENPOV.htm
mk:@MSITStore:D:/Sergey/Z_last_1/Zenit_wn.CHM::/HID_PANELGENPOV.htm
mk:@MSITStore:D:/Sergey/Z_last_1/Zenit_wn.CHM::/HID_GEN_POV_CRZ.htm
mk:@MSITStore:D:/Sergey/Z_last_1/Zenit_wn.CHM::/HID_GEN_POV_CRZ.htm
mk:@MSITStore:D:/Sergey/Z_last_1/Zenit_wn.CHM::/HID_PRE_POV_PL.htm
mk:@MSITStore:D:/Sergey/Z_last_1/Zenit_wn.CHM::/HID_GRED_OPOVL.htm

79

e YypoBeHb | W BHIIIE MPEONONaraeT WCIOIb30BAHHE YETHIPEXYTONBHUKOB  JUIS
aNmpOKCUMAIMY MTOBEPXHOCTH M KOMOMHAIIMU T€KCadIPOB , MHUPAMUJ U TETPAdIPOB JIOS
anmpoKCUMaIul 00bEMa.

B03MOXHOCTh JTOCTMKEHHMS BBICOKMX YPOBHEH AallpOKCUMALMU B 3HAYUTEIBHOM CTEIICHU
OTIpe/IeISIeTCS. CIOKHOCThIO (GopMbl Mojenu. B xone BBINONHEHHS KOMaHAbl Iporpamma
ABTOMATUYECKU TEPEXOAWT Ha OoJiee HU3KUU YpOBEHb TPU HEBO3MOXHOCTH peaTH3aIiu
3amanHoro. Ha pucynke 2.9.3.3 npezacrarieHa monens AeTanu (1103.a), IMIIOPTHPOBAHHAS U3
Step-aiina u moOnMydeHHBIE CETKH TmepBoro (1Mo3.0) u HylneBoro (Io3.6) ypOBHEH
anmnpoKCUMAaI1H.

epaHuyam™.
a - oTobpakeHne MNOPTUPOBAHHOIO ONMNUCaAHUS MOBEPXHOCTMU;
6, 8 — oTOGpaXeHne Moaenm Nocre BbINOSTHEHNUS] KOMaHAbI.

2.9.3.3. KomaHga «CornacoBaTb HanpaBneHusi HopMarnem»é

Komanna npepHasHadeHa i1l aBTOMaTHYECKOTO COTJIACOBAHUS HANpaBJICHUH HOpMaien
BCEX 3JIEMEHTAPHBIX MOBEPXHOCTEH, OMUCHIBAIOUINX 00BEKT. ITO HEOOXOAUMO ISl KOPPEKTHOT'O
co3/1aHus 00bEMHON MOAETH.

KoHTpons HampaBieHHss HOPMaIU OCYIIECTBISETCS C HCIOJNB30BaHHUEM OTOOpasKeHUS
JOKAJNBHBIX cucTeM KoopawHar KO (MeHio “omobpazums” pexum “Omobpasxcams ocu JICK
K3”).

[Ipu mpaBUIBLHOM HampaBIEHUW HOpMajlel BCE 3JIEMEHTapHbIE MOBEPXHOCTH B ITOM
PEKUME OTOOPAKAIOTCS 3ETEHBIM [IBETOM.

Ha puc. 2.9.3.4a mnpencraBieH mnpumep OTOOpaKEHHUS IOBEPXHOCTH, TPEOYIOIIMMA
KOPPEKTHPOBKH HAIIPABICHUI HOPMAJIEH.

Ha puc 2.9.3.46 npexacraBieH pe3ynbTaT BHIIOIHEHUS KOMAH/IbI.
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Puc. 2.9.3.4. KomaHga " coenacoeame HarpaseneHusi Hopmarneu "
a - CXoQHOe onucaHne NOBEPXHOCTU; 6 — pe3ynbTaT BbINOSIHEHNS KOMaHAbI.

2.9.3.4. KomaHga «OpueHtnpoBaTb JICK KO oTHocutenbHo ocent QCK»

Komanna mnpennazHadeHa il M3MEHEHHs M COTJIAaCOBAaHUS OPHMEHTALMM JIOKAJIBHBIX
CHUCTEM KOOpAMHAT 3JIEMEHTOB (IIOBEPXHOCTEH) OTHOCHUTEIBHO OCEH HKPaHHOM CHCTEMbI
KOOPAWHAT ITyTEM 3a/1aHusl OIrKaimmX TpeOyeMbIX OCeil SKPaHHOW CUCTEMBI KOOPAWHAT.

OpueHntupyeMasl 0Cchb JOKAJIBHBIX CUCTEM KOOPAMHAT 3JIEMEHTOB U OPUEHTHUPYIOLIAs OCh
DKPAHHOM CUCTEMBI KOOPJMHAT YKa3bIBAKOTCS B JMAJIOTOBOM ITAHEIH, BBIBOJAMMOW IPOTPaMMOM
IIOCJIE NTOJa4Yd KOMaH/BbI.

Bo3MOXHBI cienyronpe BapuaHThl OPHEHTAIMU JIFOOOH M3 OCEH JIOKAIBHBIX CHCTEM
KOOpJAUHAT (0X, 0y U 03):

e B nanpasnenuu oceit OX, OY u OZ >kpaHHOMN CUCTEMbI KOOPIUHAT;
e [lo paguycy, npoBeIEHHOMY U3 TOYKH K LIEHTPY JIEMEHTA;
e [lepneHauKyIsApHO paguycy.

B xawectBe KOOpAMHAT TOYKM MPEAJATAOTCS KOOPAMHATBI Kypcopa B MOMEHT
MOCJIEAHETO Ha)KaTUsl JIEBOW KHOINKHM MBIIIM. 3aJar0Tcsl B SKpPaHHOW cHUCTEME KOOpAMHAT.
3HaueHusT KOOpAMHAT MOTYT pENaKTUPOBaTbCA IOJb30BaTeaeM. B dyacTHOM ciiydae
MCIIOJIb3YETCS] HaYallo 3KpaHHOM cucTeMbl koopauHat (x=0, y=0).

Komanna yuuTeIBaeT BblAETICHHE — NpeoOpa3oBaHUE BBHIMOIHAETCS TOJBKO JUIS
BbIJIEJICHHBIX (BUJIMMBIX WJIM IOMEYEHHBIX ) 3JIEMEHTOB.

2.9.3.5. KomaHga «Bblgenutb onpegensitowmne anemMeHTbI»

Komana npegna3znadena Juist BBIJICICHUS TPpaHULl, pEOep ceueHUi U BEPIIUH AJIs THOOBIX
MIOBEPXHOCTEH, B TOM YHCJIE€ U 3aMKHYTBIX.

B kadecTBe ompenensrOmUX 3IEMEHTOB BBICTYMAIOT TPAHUIIBI, cedeHus, pedpa u
BEPIITNHBI.

I'panuyst — 3T0 TUHUU, TIO KOTOPHIM COEIUHSIUCH OTIEIbHBIE YYaCTKH MOBEPXHOCTH
npu GOPMHUPOBAHUHU B TpaPUIECKUX TPOrpaMmMax.

Péopa — nuann pe3koro (6osee 25°) M3MEHEHUS HAKIIOHA TOBEPXHOCTH.

Ceuenus — TMHUY TIEPECEUCHUS TIOBEPXHOCTH 3a/I1aBACMBIMH ITOJIb30BaTENIeM (pUTypaMu.

Bepuiunwt — >T0 TOUKH, B KOTOPBIX COEAUHSIETCS OoJiee NBYX TUHUIA.

BepmmHb! 1 TUHAH SBISFOTCS BKHEUIIMMHU (OPMOOOPA3YIOIIMMH dIIEMEHTaMHU.

B pesynbraTe BBIMONHEHUS KOMaHABI B Ha0Op [aHHBIX BBOJAATCS OIPEACISIONINE
AJIEMEHTHI B BHJIE JIMHUH U BEPIIHH.
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B nmanpHelimiem, mnpu npeoOpa3oBaHWSX, Y37bI, CBS3aHHBIE C BEPIIMHAMH, HE
MepeMeNatoTCs, a y3jbl Ha pE0pax mepeMeIiaTcst TOJIbKO BJIOJIb PEGep.

Hanuume onpenensiommx 3JI€MEHTOB IO3BOJISIET COXPaHUTH (opMooOpasyromue
MPU3HAKY TOBEPXHOCTH MPHU YINPOILIAIOUINX TPE0OPa30BAHUSAX.

B pesynbraTe BBITIONIHEHUS KOMAaHABI B HA0Op MaHHBIX BBOMATCS OIPEACISIONINE
AJIEMEHTHI — JIMHUU U BeplIuHbl. VX Ha3HaueHue — BBIACIUTH Y3JIOBBIE TOUYKH, OMPECIIAIONINe
(hopMy MOENH, TIOJIOKEHUE KOTOPBIX HEOOXOIMMO COXPAHATh MPU PEIAKTUPOBAHUN MOJICIIH.

OTobOpaxkeHne OnpeIEAIONINX JIEMEHTOB MPeACTaBIeHO Ha puc.2.9.3.36.

[Tocne momaun KOMaHIbl MpOTpaMMa BBIBOJAMT IaHENb, B KOTOPOM IOJIL30BATEIIO
HE00XO0JIMMO YKa3aTh JIEMEHTHI, KOTOpbIE TPEOYeTCsI BBECTH.

OOmuii BU/ MaHe Iy mpeacTaBieH Ha puc. 2.9.3.5.

OTHMEHHTE |

[ - rpaHuue S

[ - pEfpa

[ - BepLMHE - yganuTe

C

FEAATE EEAET Puc. 2.9.3.5. lNaHenb 3apgaHus
7 - napanneneHo O3 TNNoB BBOAUMbBIX onpepenarwmnx

AJN1eMeHTOB.
" - napannenstao O

7 - OKpYAHOCTE
BeecTu
- paguyc

" - BekTOp

7 - NEpECEvEHMA NOESREHOCTEA

F.onuuecTeo cedeHul = 1

2.9.3.6. KomaHabl «npucoegmHutb 6nm3kue y3nbl K pébpam» u «coeamHUTb
Onuskue ysnbi»

Komannel mpeaHa3HadeHbl Ui YMEHBIIEHHS] YacTOTHI CETKM BO BCEW MOJIENH HIIH
BBIJICJICHHOW €€ 4acTu, T.e. pa30MeHUs 3JIeMEHTOB MOBEPXHOCTU /0 0oJjiee MEJIKOIro pasMepa,
YKa3bpIBa€MOTo IMojib30oBareneM.  Komanabel ydWuThIBalOT BbAeNeHHOCTh. Ha pwuc.2.9.3.6.
NPEJCTaBICH NMPUMEP BBIMOJIHEHUS KOMaHIbl Uil MPOCTOM MOBEPXHOCTH. BhIONHEHUE 3TOM
KOMAaH/IbI CBSI3aHO C HEOOXOIMMOCTBIO MTEPEMENICHUS] HEKOTOPBIX Y3JI0B, U ISl €€ KOPPEKTHOTO
BBIMOJIHEHUS] UCKITIOUUTENFHO Ba)KHO HaJMuuMe B HAOOpe MAHHBIX OMMCAHUI OINpeNeNsIonx
AJIEMEHTOB, T.€. YKa3aHUs TE€X y3JI0B, KOTOpbie 00pa3ytoT ¢popmy nmoBepxHoctu. Ha puc. 2.9.3.66
U 6 TpPEICTAaBICHBI NPUMEPhl KOPPEKTHOIO M HEKOPPEKTHOI'O BBIMOJHEHHS KOMAaHIbl IpU
HaJIMYUU ¥ OTCYTCTBUU ONpeNeNsiomux >neMeHToB. Komanaa "npucoedounums Onuskue ysnvl K
péopam” OTINYAETCS TeM, YTO COEAMHSAIOTCS TOJIBKO OJU3KKE K pEOpam y3JIbl.
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MaxkcuManbHOE pacCTOAHUE MEXKAY COEAUHSAEMBIMU Y3JIaMU 3aJa€Tcsl B JIUAIOrOBOM
MaHEeJIM, BEIBOAUMOM MPOrPaMMOi OCIIE MO1a4d KOMaH]I.

Puc. 2.9.3.6. KomaHpa " coeduHums 6nuskue y3rbi "

a - ucxogHoe onucaHume MnoBepxHOCTW; 6 — pes3ynbTaT KOPPEKTHOro
BbINOMHEHUS KOMaHAbl MPU Hanuuuu onpefenslolmx 3feMeHToB, 8 - pesynbTaT
HEKOPPEKTHOrO BbINOSIHEHWSI KOMaHAb! NP OTCYTCTBUM ONpeaensioLmX 3NeMEHTOB.

2.9.3.7. KomaHga «Pas3buTb o 3agaHHOro pasmepa»

Komanna mnpenHasHadeHa pa3OuMEHMs 3JIE€MEHTOB IIOBEPXHOCTH 1O 0ojee MEIKoro
pa3Mepa, YKa3blBaeMOT'O IIOJIb30BaTElIEM. [lpn BBHIMOTHEHWM KOMaHJABI YYHUTBHIBACTCS
BBIJICIICHUE: €CIM B MOJEIM  BBIJICJICHBI TIOMEYEHHBIC Y3JIbI, TO pPa30MBAIOTCS TOJIBKO
HOMeUeHHbIe pEOpa, eciiM MMeeTcs HEBHIAMMAs 4acTh, TO TOJNBKO Buaumble. Ilpu oTcyrcTBUM
BBIJICJICHHBIX YacTell pa30MBArOTCS BCE DJIEMEHTApHBIC MMOBEPXHOCTH TAaKUM 00pa3oM, YTOOBI
MaKCHUMaJbHblE [UIMHBI PEOEp HE MPEeBBIIIATM YKAa3aHHOW BEJIMYMHBI. YUET BBIIEIEHHOCTH
MO3BOJIIET CryIIaTh CETKM B MECTax BbIJIEISIEMbIX IMosb3oBarenemM. Ha puc. 2.9.3.7.
NpeJCTaBiIeH IMPUMEP HCIOJIb30BaHUSI KOMaHABI JJs BbIACNEHHONH 4YacTu Mozenu. CpenHuit
pasmep dJeMeHTa 3a7aéTcs B IMAJOTOBOM ITaHENIW, BBIBOAMMOM IPOrpaMMoON mocie MOoAadH
KOMaH/I.

Puc. 2.9.3.7. KomaHga " pa3bums do 3adaHHO=20 pasmepa "
a - NCXodHoe OnMcaHue MOBEpPXHOCTW; 6 — BblAENeHue 4acTu Mogenu, 8 -
pe3ynbTaT BbINOHEHUS KOMaHAbI.

2.9.3.8. KomaHabl npeobpa3oBaHusi NOBEPXHOCTEN

Komannel mpeoOpa3oBaHUsl MOBEPXHOCTEH B KPHUBOJIMHEHHBIC, YETHIPEXYTOJbHUKU WU
TPUAHTYJSALUS TPeIHAa3HAYeHbl JJI1 NMpeoOpa3oBaHUsl BCEX AJIEMEHTApHBIX IMOBEPXHOCTEH B
KPUBOJIMHEHHBIE, TPEX- UIIU YETBIPEX- Y3JI0BBIE COOTBETCTBEHHO.
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BriOop THTIOB TOBEPXHOCTEH OMpENENseTcs IOIb30BaTeNieM HCXOIs W3 yIoO0CTBa
MMOCTPOECHUU.

Jlyist reHepaIuy 3JIEMEHTOB IMMOBEPXHOCTH JIOJIKHBI OBITH OKOHUYATEIILHO MPEOOpa30BaHBI
B YETBIPEXYTOJbHBIE (MITH TPEYTOJIbHBIC €CIIH MPEIIOIaracTcs TeHepalus TeTPadapoB).

UeThIpéxy3II0BbIe YI00HEE MPU PEIAKTHPOBAHKH, TAK KaK IS HUX MOYKHO HCIIOJIb30BaTh
BCE KOMaH Ibl, TpeTHA3HAYCHHBIE JIJIsI KOHEYHBIX 3JICMEHTOB.

[IpeoOpazoBanre B TPEYrOJIHHUKH W CHOBA, B UYETHIPEXYTOJBHUKU YacTO TO3BOJISET
YIIYUIIUTh TapaMeTphl pazoueHus (hopmy 2JIEMEHTOB).

[To 9eThIPEXY3IOBBIM AJIEMEHTAPHBIM MOBEPXHOCTSAM TeHEpHpYyeTcss 00BEMHAsT MOJIEIb,
COCTOSIIIAsT U3 TEKCAdPOB, a 10 TPEXY3IOBBIM — MOJICNb U3 TETPAdIPOB.

2.9.3.9. KomaHga «YpganuTb BblgefneHHble rpadouyeckme areMeHTbI»
KOMaHILa npeaHasHadcHa 1Jid yAaJICHWA BbIACIICHHBIX BCPIIWH, JIMHAHN U HOBCpXHOCTefI.

[lepeueHb 31€MEHTOB, KOTOPBIE CIEAYET YAAIUTh, YKa3bIBACTCS B JUAIIOTOBOM IMaHENH.
BriBoguMo#t mporpamMmoit mociie momadd kKoMasnbl. OOmui BHJ TaHEIW IIPEJICTaBIICH Ha

puc.2.9.3.8.
VuamHre YOa/IHeMhble 3/1eMe HThl: E
N [ - BEpWHHE CITHMEHHTE |
[ - nMHKHK
1
— [ - TpevronbHEE NOBEPEHOCTH Puc. 2.9.3.8. lNaHenb
Bre yKa3aHnA TUMNOB yAalld€eMbIX
2 f-“-“ [ - YeThIpEXYronbHEIE NOBRNEHOCTH rpadryecknX aNEMEHTOB.
3 f,./ [ - KpHMBONMHEAHBIE NOBEPXHOCTH
=
[ - OCECHMMETEHYHEIR NOBEPXHOCTH
BeecTH |

IIpn HaxaTM KHOMKM / YAAJAIOTCS BCE THUIIBI JIEMEHTOB, NP HAXaTHUM KHONKU 2 -
BEPIIMHBI U JUHUM, NPU HAKATUU KHONKU 3 — BCE THUIBI 3JIEMEHTapHBIX MoBepxHocTei. Jls
yJQJIeHUs] KOHKPETHOTO THMa TIpadUyecKux 3JIEMEHTOB HEOOXOJMMO YCTaHOBHTH (IIaXKOK
MPOTUB TpeOyeMOro THMa U HaXKaThb KHONIKY Beecmu.

2.9.3.20. KomaHga «3apaTtb pasMmep anemMeHTa»

Komanna npenHa3HadeHa s 3aJaHusl Pa3MEepPOB AJIEMEHTOB MOBEPXHOCTU B y3JIaX JUIs
MOCJIEAYIOIIETro pa3OueHust 10 3a1aHHOTO pa3Mepa.
Pa3mMepbl 371eMEHTOB 33Jal0TCsI B TOMEUYCHHBIX y3J1aX B (DYHKIIUU KOOPIUHAT y3JIOB.

2.9.3.21. KomaHga «O6beanHNTL NOBEPXHOCTUY

Komanga mnpenHazHaueHa [Uisi TPOCTOTO OOBEIWHEHUS BBIICTICHHBIX JJIEMEHTOB
OTJIEJIbHYIO 3aIKCh.

[Tocne momaun KOMaHABl MpOrpaMMa yaaluseT W3 Habopa [aHHBIX BbIICICHHBIC
MOBEPXHOCTH, OOBEAMHAET UX B OTACIBHYIO 3amUCh M Iomemaer B Oydep TEKCTOBOTO
penakropa.
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ITocae BbIJa4n COO6H_[CHI/I$I O BBIIIOJIHCHUHU OINCpallvi NporpaMMa BbI3bIBACT TEKCTOBBLINA
peoakTop, € MOMOIIbI KOTOPOro c(hOpPMHUPOBAHHAS 3alUCh JO/DKHA OBITh IOMEIICHA
MOJIb30BaTeJIeM B TpeOyemMoe MeCTo Habopa IaHHBIX.

2.9.3.22. KomaHga «O06begnHeHne o6bEMOBY

Komanna npenHa3HaueHa aiisi OOBEJAMHEHHS OTICIBHBIX 3aMKHYTBIX TOBEPXHOCTEH —
00BEMOB U MOJIOCTEH — B OOIIYIO TOBEPXHOCTh C YIETOM NIepecedeHm moBepxHocteit. O0bEMoM
CUMTACTCSI 3aMKHYTasl IIOBEPXHOCTh, B KAXJI0H TOYKE KOTOPOI HOpMaJlb HalpaBieHa Hapyxy. 1
HA00O0POT: MOJOCTh — ATO 3aMKHYTasi TOBEPXHOCTh, B KOTOPOW HOPMAJIH HAIMIPABJICHBI BHYTPb.

Kaxnplii 00bEM MM TONOCTh 1O OOBEAMHEHUS JOJDKHBI ObITH OMKMCAaHBI B OTICIbHOU
3aInCH.

KoHTponb HanpaBieHHUss HOPMaJeid OCYIIECTBISICTCS MO I[BETY MOBEPXHOCTEH B PEKHME
0TOOpaKeHHsI JIOKAIBHBIX CHUCTEM KOOpIWHAT 31eMeHTOB. OOBEM NpH BUAE CHApPYXH Oyaer
OKpalleH B 3elEHBIA IBET, a MOoJoCcTh — B TonyOoil. [lepBod 3amuchl0 ¢ ONUCaHHEM
MOBEPXHOCTEH B Habope A0omKeH ObITh 00BEM. [locie momaun KOMaHIBI MPOrpaMma BBIBOJIUT
JIMAJIOTOBYIO TIaHEe b, OOIINI BUJ KOTOPOH MpecTaBiieH Ha puc.2.9.3.9.

Napame Tpbl 0 GhEMOR: _|

Homep Tun A
P Puc.  2.9.3.9.  MNavens
1 + obtén HiHHAR 1 OTHEHHTE:

T TR N——LCLU ) [V
3 +obeem Tpyba MSMEHHTE THI 06BbEMOB.

EblAENEHHEBIX

B neBoii yacTH maHeIn BLIBOIUTCS
MpOAOTHHTE nepeueHb OObEeNUHSAEMBIX O0BEMOB U
MMOJIOCTEM. C IIOMOILBIO KHOIIKH
“Usmenumov mun 6vioeiennvix”’ MOXKHO
MOMEHATh 00BEM Ha TMOJIOCTh U HA00OPOT
JIUIS BBIJAEJIEHHBIX JIEMEHTOB CIIHCKA.

ITocne noJagu KOMAaHJIBI
“Ilpooonsicums ” IporpaMMa BBITIOTHSET MOCIE0BATEIFHOE OMpeieNieHHe TMHUHN TepeceueHus
MOBEPXHOCTEH M yJaJIeHUs] BHEITHUX MO OTHOIICHHIO K 00hEMaM y4acTKOB MTOBEPXHOCTEH, T.€.
BBITIOJTHSET OyNeBbI ONepaluu ¢ 00bEMaMH U MTOJIOCTSIMH.

2.9.3.23. KomaHga «[peobpasoBaTtb 3a5ieMeHTbI B MOBEPXHOCTUY

Komanzga npennasnadena ais npeodpazoBaHusi KOHEUHBIX AJIEMEHTOB B TIOBEPXHOCTH.

Jna napacmumn yduTHIBaeTCs BBIACICHHE — NMPeoOpa30oBaHKE BBIMOIHIETCS TOJBKO IS
BbIJIEJICHHBIX (BUIMMBIX WM TTOMEYEHHBIX ) AIEMEHTOB. [Ipu 3TOM, Ynciio y31m0B miactuH (4 umm
8) COOTBETCTBYET UHCIy Y3JOB IIOBEpXHOCTH, B KOTOpYIO IpeoOpasyeTrcss IIacTHHA.
Wudopmariys o TONIUHE MJIACTUH TEPSIETCS.

Hna 00véMmHbIX 21eMenmo8 BHIICTAIOTCS TOBEPXHOCTH, a Y3JIbl, HAXOAAIINECS B 00bEME,
ynanstores. [IpeodpazoBanue Npou3BOAUTCA IS BCEX 3JIEMEHTOB.

[ToBepXHOCTb JIMHEHHBIX OOBEMHBIX HIIEMEHTOB OIMCHIBAECTCS YETHIPEX- Y3JIOBBHIMU
MOBEPXHOCTSAMHU.
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[ToBepXHOCTh KPUBOJIMHEHHBIX OOBEMHBIX AJIEMEHTOB OMUCHIBACTCS BOCBMHU- Y3JIOBBIMH
IIOBEPXHOCTAMM.

Bes mH(oOpManus, He cBs3aHHAs C ONKMCAHUEM MOBEPXHOCTEH, W3 Habopa IaHHBIX
yaajsercs.

2.9.3.24. KomaHga «[peobpasoBaTb NOBEPXHOCTN B MNAACTUHbBI»

Komannma mnpennasHaueHa Juisi TpeoOpa3oBaHUsl  BBIACICHHBIX  (BUAMMBIX — MIIH
[IOMEYEHHBIX ) TIOBEPXHOCTEH B IJIACTUHBI.

Ilocne momaym KOMaHIbI IIPOrPaMMOM BBIBOJMTCS AMAJIOrOBasl IIaHENb, B KOTOPOU
ClIelyeT yKa3aTh TOJILIMHY IIJIACTUH U UM (POPMHUPYEMOM 3aIlIUCH, ONMCHIBAIOLIEH MIaCTHHBI.

2.9.3.25. KomaHga «['eHepupoBaTb OObEMHbIE SNEMEHTbLI»

Komanna mnpenHasHadeHa mJisi TOCTPOCHHS MOJICIHM W3 OOBEMHBIX 3JEMEHTOB IIO
3aJJaHHOMY ONMCAHHUIO TOBEPXHOCTH.

Ecnu Mojens moBepXHOCTH MPEICTABICHA 3JIEMEHTAPHBIMU MTOBEPXHOCTSAMU C YETHIPHMS
y3JIaMH, TO TEHEPUPYETCsi 00bEMHAST MOJIEIIb, COCTOSIIAS U3 TEKCadIPOB.

[Io TpeyroysibHbIM 3JIEMEHTAPHBIM TIOBEPXHOCTSIM CTPOUTCS MOJEIb, COCTOSIIAs W3
TETPadIpOB.

[Tocne momauum KOMaHABI MpOrpaMMa BBIBOJAMT JUAJOTOBYIO TIaHENb MapaMEeTpPOB
pa3bueHus, 00U BUI KOTOPOI mpezcTapieH Ha puc.2.9.3.20.

lllapame Tphbi re He paLMH

OTHEHHTE
MakcHManeHoe KONHYeCTED INEMEHTOE = m
MaKcHManeHeIN pasMep anerMeHTa = | 66,2479

Tunel HMCNONe3YeMblx 3aNEMEHTOE

[v - TeTpazapel (4 vznal W - rexcazapel (8 ysnos)

I - CO¥PaHNTE OMNHMCaHHE HDBEDXHDETEﬁ

Puc. 2.9.3.20. NaHenb 3agaHna napaMmeTpoB reHepauuu.

B maneny yka3pIBaloTCs CIIEAYIONINE TapaMeTPHL.

1. Maxcumanvroe konuuecmeo s1emenmos. IIpu TOCTUKEHNU YUCIA CTEHEPUPOBAHHBIX
3JIEMEHTOB YKa3aHHOTO MAaKCHMAaJIbHOTO KOJHMYECTBA paboTa alropuTMa mpekpamaercs. B atom
cllyyae pe3yjibTaToM paboThl MporpaMmbl OyJaeT CreHEepUpOBaHHBIE YKA3aHHOE KOJMYECTBO
3IIEMEHTOB.

2. Makcumanvnulii pazmep s1emenma. ITOT NapaMeTp UMEET 3HAUeHHE TS JJIEMEHTOB,
TeHEpHPYEeMBIX B O00BEME, TaKk KaKk Ha TIOBEPXHOCTH pa3Mepsl H ¢GopMma DIIEMEHTOB
OTIPEJIENIAIOTCS IIEMEHTAPHBIMU MTOBEPXHOCTSAMH. YBEIMYCHHE 3HAUEHUS MO3BOJIET COKPATUTh
YHCIIO Y3JIOB, YMEHBIICHHE — YIYYIIUTh arpoKcuMarwio. [IpaMep BIMSHUS 3TOTO IapaMeTpa
Ha anmpoKCUMaluio st chepsl npeacTasieH Ha puc.2.9.3.21.
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3. Tunwvi 21emenmos. Eciii NOBEPXHOCTh MPEJCTABIEHA COBOKYITHOCTBIO TPEYTOJbHUKOB,
TO 3aaTh MOHO TOJIBKO OJIMH THI 3JEMEHTOB — TeTpa’Apbl. PIaxkOK ¢ YKa3aHUEM I'€KCa’aApOB
B 9TOM CJIy4ae HEAKTUBEH.

4.  Coxpanenue onucanus  nosepxHocmet. DIaXKOK  yCTaHABIMUBACTCA  IpHU
HEO0OXOJUMOCTH COXPAHEHHUS ONMCAHUS [TOBEPXHOCTEN AJIs AallbHEHIIEH paboThl.

[Ipu npencraBiieHUH MOBEPXHOCTH YETHIPEXYTOJIbHUKAMH BO3MOXKHBI TPH BApUAHTA.

Ecnn ykaszaHbl TOJNBKO T€KCa3[pbl, TO BCA MOJENb IMPEACTABIAETCS COBOKYIHOCTBIO
rexcadipoB (Puc.2.9.3.22 a.)

Ecnn ykazaHbl rekca’gpbl M TETpa’Apbl — TO IMOBEPXHOCTb MOJEIU IPEICTaBISIETCA
COBOKYITHOCTBIO T€KCadpOB, & BHYTPEHHUH 00BEM 3amosHseTcs Terpadapamu (Puc.2.9.3.226).

Ecam  yka3zaHbl TOJIBKO TeTpasApbl — TO BCS MOJAENb, KaK U TPU HUCXOJTHOMN
arMpOKCUMAIINH TTOBEPXHOCTH TPEYTOJIbHUKAMU, IIPEACTaBIsIeTCs TeTpadapamu (Puc.2.9.3.220).

[IpencraBieHyre TOJNBKO TeKcadapaMM Ja€T JYYIIyH0 TOYHOCTb BBIUMCIEHHM, HO HE
BCEr/la peaqnu3yeMo Ipu pa3OHeHHH.

COBOKYNIHOCTb ~ T€KCa’3JpOB U  TETPa’ApoB  —  KOMIPOMHUCCHBIH  BapHaHT,
o0OecrieunBarOIMii  MPUEMIIEMYI0 TOYHOCTh W JOCTATOYHO IIUPOKHE  BO3MOXKHOCTHU
anmnpoKkcuManuu GOpMBI.

COBOKYIHOCTBh TETpa’poB, XOTS M O0ECIeYMBAET HEBHICOKYIO TOYHOCTh, HamOolee
HaJAEKHA C TOUKHU 3PEHHSI aBTOMATHUECKOTO pa30UeHHUS.

a)

Puc. 2.9.3.21. BnusaHue 3agaBaemMoro pasmMepa 3fIEMEHTOB Ha anmnpoKcumaumio
BHyTpeHHero obbéma cdepbl. a — MOBEpPXHOCTb mogenn, 6, 8, U 2 —
MepUONOHanbHOE CeYeHue Moenu npu CTaHgapTHOM, YBESIMYEHHOM W
YMEHbLUEHHOM 3Ha4YeHMsAX COOTBETCTBEHHO.
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Puc. 2.9.3.22. BnuaHne 3agaBaeMbiX TUNOB 311EMEHTOB Ha reHepauuto CETKM Moaesnu
Kyba. a — NOBEPXHOCTb MOAENN, 6 — ykasdaHbl rekcasgpbl U TeTpasaapbl, 8 —
— YKasaHbl TOMbKO TeTpasapbl UMW MOBEPXHOCTb annpoKCUMUpOBaHa
TpeyrosibHuKamu.

[Tocne BBOa mapaMeTpoB pa3OMeHUs MPOrPAMMON BBITTOJIHSAETCS aHAIU3 Ha00pa TaHHBIX
C LENbI0 ompeaeneHus HeToyHocTedl u omubOok. [lo pesynapTaram aHanmu3a, €CiM MapameTphl
CETKH TPEOYIOT YTOUHEHHS, IPOrPAMMOM BBIBOJUTCS TUATIOTOBasi MAHEIh C XapaKTepPUCTUKAMU
MOBEPXHOCTH, MpEJICTaBICHHAs Ha puc.2.9.3.23.

XAPAKTEPMCTIKI OMMCAHA NMOBEPXHOCTI: OTMBHATE

CeobogHex pEbep - 2 BEIZEMMTE
PEBEN, CTEIKYHILLME NOBEPXHOCTI NOA OCTPEIM YrOoM - 7e BEIZEMMTE
McnpaerTE MPoASMHATE
FESEQ C HECOrNACOBAHHEMM NOESEHOCTAMM - o BEIENMTE
PEDep, CTekyHOWM: Bonee Z-x NOBEpXHOCTER - <2 BEIZENMTE |

CELEM NoNoXMTENEH

Puc. 2.9.3.23. [NaHenb xapakTepucTnk onncaHns noBepxHOCTMU.

[Tanenb conep>kKUT CIeIyOUINe JaHHBIE U JIEMEHTHI YIIPaBICHHUS.

Kuonka “HUcnpasums” 3amyckaer mnporeaypy (GopMalbHONW KOPPEKIIUH CETKH, IMpHU
KOTOPOH YAAJISIOTCS 3J€MEHThI HenpaBuWiIbHOM (hopMbl. THOT1a TpebyeTcs HECKOIBKO OIeparuii
UCIIPABJICHUS.

Ecnmu noGutbes TpeOyeMbIX MapamMeTpoB HE YAAJIOCh, TO CIEAYET BOCIOJIb30BaThCS
KHONIKaMU “Buidenums” W TIepelTH K Py4HON Koppekiuu ceTku. [Ipu 3ToM BbIAENsSIOTCS
crenyromue 1eQeKThl CeTKU.

1. Hucno cBoboaHBIX pEdep. YKa3blBaeT Ha HE3aMKHYTOCTh MOBepXHOCTH. CBOOOHBIE
pEOpa — 310 pEOpa, MpUHAJIEKALINE TOIBKO OJHON IeMEHTapHON MOBEPXHOCTH, T.€. TPAHULIBI
MoBepxXHOCTU. B 0011em ciydae (eciu MCMONb3yIOTCSl OTPaHUYMBAIOIINE TIOBEPXHOCTH), 3TO HE
omuoOka. Ecnu sxe mpezmnonaraercsi reHepanus o 3aMKHYTOH OBEPXHOCTH, TO 3TO HEOOXOIUMO
ycTpaHuTh. [y BbIAENeHUs CBOOOAHBIX pEOep HEOOXOAMMO HaXKaTh KHOIKY, HaXOISIIYOCS
crpaBa OT uyucia. B aToM ciaydyae OynyT HMOMEYEHBI BCE Y3JIbl, CBSI3aHHBIE CO CBOOOTHBIMHU
péOpamu.
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2. HYucno pébep, CTHIKYIOMIMX MOBEPXHOCTH MO OCTPBIM yrioM. CleyeT mpoBepHTh, HE
ABIIIETCS. JIM WX TIOABJIEHUE CIIEACTBHEM peaakTupoBaHus. Jlns BblienaeHus 3Tux pédep
HEOoOXOJUMO Ha)kaTh KHOIIKY, HaxOJsUIIylocsi cOpaBa OT uucia. B stom ciydae Oynyt
MIOMEUYEHBI BCE Y3JIbl, CBSI3aHHBIE C OCTPBIMU yTJIaMH.

3. Hucno p€dep, ¢ HECOTIACOBAHHBIMU MMOBEPXHOCTSIMH. B mMogaBIisironieM OO0IbIIMHCTBE
ciydaeB 3TO omuOka. J{i1s BbaeneHus 3TuX péoep HEOOX0AUMO HaXaTh KHOMKY, HAXOSAIIYIOCS
cupasa oT yucia. B 3ToMm cinyuyae OynyT moMeueHbl BCE Y3JIbl, CBSI3aHHBIE C HECOTJIACOBAHHBIMU
MOBEPXHOCTSMHU.

4. Yucno pédep, CTHIKYIOMHMX Ooliee 2-X MOBEpXHOCTEH. B momaBistoniemM OOIbITMHCTBE
ciydaeB 3To omuOKa. J{i1s BbaeneHus 3TuX péoep HE0OXO0AUMO HaXaTh KHOMKY, HAXOAIIYIOCS
crpaBa OT 4yucia. B 3ToM citydae OyayT NMOMEUYEHBI BCE Y3JIbI, CBSI3aHHBIC CO  CTBHIKYIOITUMH
OoJsiee 2-x moBepXHOCTEH pEOpamu.

[IpumMep KOPpPEKTHOTO OMUCAHMS MOJEIM NPU HAJUYUM HECOTIAaCOBAHHBIX pEOEp M
CTBIKOBKE I10 peOpy Ooiiee 2-X MOBEPXHOCTEH TpeacTaBieH Ha puc.2.9.3.24. Ilo cymecTBy, 3TO
JIBE 3aMKHYTBIC TTIOBEPXHOCTH, COCTBIKOBAHHEIE 110 peOpy.

Kuonka “Hcnpasums” 3amyckaer mnpouenypy ¢GopManbHOW KOPPEKLUUU CETKU, MHpH
KOTOPOM yAaJSIOTCS JIEMEHTHI HelpaBUWIbHOU (hopMbl. HOT 1A TpeOyeTcs HECKOIBKO onepanuit
ucnpasieHus. Eciaum  go0uthesi  TpeOyeMmbIX MapaMeTpoB HE  yIaloch, TO  CIEAYeT
BOCTIOJIb30BaThCS KHOMKAMU “Buidenums” v IEPEUTH K PYUHON KOPPEKLIUU CETKH.

Puc. 2.9.3.24. BapnaHT KOPPEKTHOrO OnNnucaHust Mogenu npu Hanuymm
HecornacoBaHHbIX pébep 1 CTbikoBKe No pebpy 6onee 2-x NOBEPXHOCTEMN.

2.9.3.26. Komanpa «BblgenuTb rpagouyeckme npuMnuTUBbI»

Komanna nepeBouT mporpamMmy B peKUM OTOOPaKEHHS, IPH KOTOPOM BHIUMBI TOJIBKO
y37Ibl, CBSI3aHHBIE C TpadUYECKUMH NPUMUTHBAMU W 3alHCH, COJEpKaIlie WX OIHCAHHUE.
[Ipumep wu300pakeHUss MOJAENM TOCJIE€ TOJAYd KOMAaHJbl TMPEJCTaBICH Ha pHUCYHKe. Takoe
BBIJICTICHHE TO3BOJIIET PEAAKTHUPOBATh TOJBKO Y3IIbI W 3alUCH, OMUCHIBAIOIIUE TIpaduueckue
IPUMUTHBBI — OCHOBHBIE (POPMOOOPA3YIOLINE SJIEMEHTHI.

BeicTphIli  BBI30B  KOMAaHABI OCYIIECTBIISIETCA KHOIKOH < B MaHeaIn KOMaHJ
PEIAKTUPOBAHUS DJIEMEHTAPHBIX MOBEPXHOCTEM.

OTMeHa pexxrma OCYHIIECTBIISIETCS OBTOPHOM MoJlayeil KOMaHIbl WU KOMaHIou "Bce
Y3JIBI u 3AITHUCH 6udumwr”.
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2.9.3.27. KomaHga «[laHenb KoOMaH4 pefakTUPOBaHUS  dNeMeHTapHbIX
NOBEPXHOCTEN»

Komanna npenna3zHadeHa Jjis BbIBOJIA MAHEH KOMaH/, CoAepIKaIleii HeoOX0IUMbIE IS
paboThI C PIIEMEHTAPHBIMU TIOBEPXHOCTSIMHU KOMaHabl. OOmmMiA BHUJ MaHEIW MPEICTaBICH Ha
puc.2.2.8.

Ecnu manenu BbIBeIEHA, TO B JICBOW YacTU CTPOKM ycTaHaBiWBaeTcs Quaxok. [lis
yIaJieHusl TaHeNH (TT0CIe OKOHYAHMS PaOOThI C TOBEPXHOCTSIMHU) HEOOXOAMMO MTOBTOPHO T10/1aTh
KOMaH]Ty.

BricTphIii BBI30B KOMaH bl OCYIIECTBIISIETCS KiIaBUIlen <F'[2>.

Puc. 2.9.3.26. OTobpaxeHne Mogenu B pexmme BbigeneHnsa rpadpunyeckmnx
NPUMUTUBOB.
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2.9.4. Komanpa «[lMony4yuTb KOoopAUHaTLI y3na»

Komanna nmepeBoauT mporpaMMy B PEKUM, IMPU KOTOPOM TP KaXKJIOM Ha)KaTHHU JICBOM
KHONIKA MBI Ha 53KpaH BBIBOJUTCS IMaHENh C KOOpAWHATAMH OIDKAHIIero K Kypcopy
Bunaumoro ysna (puc. 2.9.4.1). Ilpm »>ToM UACHTUUIHUPOBAHHBIA y3€JI IOMEUYAETCs
OKPYXKHOCTBI0. HeBUIMMBIE Y3IIBI TIPH MTOUCKE HE paccMaTpuBaroTcs. [t mpomomkenus padboTsl
HEOOXOMMO Ha)XaTh KHOMKY «HPOOOSNCUNILY), DPACIIONOKECHHYIO B JICBOM 4YacTH TaHEIH.
OTMeHa 3TOro peKMMa MPOUCXOAUT MPU MOBTOPHOM Mojaye KOMaHAbl WIH NP Toj1a4ye JII00on
W3 KOMaHJ 3aJaHus rpaduyecKkoro sjnemMeHTa u3 MeHio "Pucosamsp”. Komanma noctyrHa
TOJIBKO B TpahUueCcKOM PEXKHUME MTPH HATTMYUU PAHEE BBEICHHBIX BUAMMBIX Y3JI0B.

ObreTarnea

oceli  [CE KoopauHaTy Gauxafiwero ysna:

Homep B NOE&NEHOA cucTeme koopomHaT:
1”13;6 X= 1000 Y= 750 7=10
E 3KPAHHOM cucreme koopauHar: MpoomkATE

w=  B77.065 y= H83.795 z= EEV.377

Puc. 2.9.4.1. BbiBog koopanHaT Grivkanwero K Kypcopy y3na u ero obosHavyeHue

2.9.5. Komanpa «3apaTb Ha4varibHOE NOJIOXKEHME CUCTEMbI KOOpAUHAT»

Komanna BBIBOOUT Ha DJKpaH [uaioroByr manens (puc. 2.9.5.1), B KoTopou
YKa3bIBAIOTCS CIEAYIOIINE NapaMeTphl:

- OpUEHTAaIMs BRIOpaHHOU r1obansHOM cuctembl koopaunat (I'CK);

- pa3Mephl OKHa;

- YroJI IOBOPOTA Ha IIare MpH BHIIOTHEHUH KOMaH/I MTOBOPOTA U300pakeHUS;

- KOO PUIMEHTHl HM3MEHEHHUS KOOpAMHAT JUId KOMAaHJ YBEJIWYeHHUs (yMEHBIICHUs)
N300paxeHus;

- KOO GUIMEHTHl U3MEHEHUsI KOOPIUHAT Il KOMaH/ CABUra H300paXeHHUs;

- TUCKPETHOCTH (IIEHY JICTICHNUs) CYUTHIBAaHUS KOOPAWHAT Kypcopa IpH IBUKESHUN MBIIIH;

- BBICOTY IIPU(TOB B OTHOCUTENbHBIX €IMHULIAX.

B HmKHEW dYacTH TaHENTW pachojioKeHbl KHOnku  ""Hcnonv3oeamsv npu 3anycke
npozpammut” n "Boccmanoeume ucnonwvzyemoie npu 3anycke''. IlepBas npenHasHaueHa i
YCTaHOBKHM C(OPMHUPOBAHHOW KOMOWHAIIMHM TTApaMETPOB B KaueCTBE HAdaJIbHON NpPHU 3aIlycKe
nporpaMmmsl. Bropas, Ui BoccTaHOBIEHHS OCHOBHOI'O Habopa 1ociie U3MEHEHU.
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JaaaHWE MONOM{EHWA CHCTEMLI KODPAWHAT MOAENH W NAPaMETPOE PHCOBAHHA
JHCKpPETHOCTE CYMTRIBEAHMA KOORAMHAT KYpcopa = |E] [ -macuratiposate
MNPl KS#L0k NoE0pOTE
DCKPETHOCTE CYMTRIEAHMA Urna NOEOpOTE = |1 K. 0@ U MEHT -
MSCLIT SEMPOBAHHA= I
Yron nosopota Ha ware BpalweHya [ No Koradae | = IEEI.DEIEIEIEID
[NoEepHYTE Ha yrakl [rpaa. |
Pazrep oTofpasastiol 08nacTH NO FrOpMS0oHT MM = |2D':IEI i W REIAEITE) (VBB
K03 e LMEHT I MEtMEHEHIMA KOOPAMHET Ha Ware: ID
+
|1 -MPM YEEAMYEHHH [UrMEHBLLEHHMH)
PazkEp0E MSDOPaHEHHA;
+
|1 NP COBMME W300PAHKEHWA B HANPAENEHMHH ||:|
KOORLHHATHEIS DCEf;
— Beifiop MCX0QHOro NOADHKEHWA N0GaNEHOMN CHCTERB! KOORLMHAT
[NprrdeHITE

— BricoTa wpudToE

b @i IEEDEI O cHOBHDE: ISEIEID K. pynHeI: ISEEIEI

—0 MepauHoHHSA CHCTERS

" windawes 95/93 % Mfindaws 2000/MT 5P

Mcnones0eaTe NPH 3anycke Nporpakdisl | BOCCTAHOBMTE MCAONEZYEMBIE NP S3NYCEE

Puc. 2.9.5.1. O6wun Bua ananoroBon naHenun 3aganus nonoxenus CK

2.9.6. KomaHga «BepHyTbcA K npeablaywemMy COCTOAHUIO»

BEICTpBI BBI30B KOMaHBI OCYMIECTBISICTCS KHOIKOH |9| MaHeM KOMaH[ WU
koMmOuHanmen knasutn <Ctrl+7>.

Komanna ""Bepuymobcsa k npedvioyugemy cocmosanuro’ Bo3BpamiaeT Ha0Op TaHHBIX K
COCTOSTHUIO, KOTOpOE OH HWMEN TepeJ IMOCIeTHEH W3 oIlepaiii, CBS3aHHOH C KOppeKIHeu

JTaHHBIX (M3MEHEHHE KOOPJIMHAT Y3JIOB, BBOJ HOBBIX HIIM yAaJleHHE BBEACHHBIX paHee y3JIOB U
AJIEMEHTOB | T.1I.).

2.9.7. KomaHpa «Bepudukaumsa anemMeHTOB»

I[J'I}I BCCX THUIIOB 3JICMCHTOB BBIIMOJHACTCA YAAJICHHUC IMApHBIX 3JICMCHTOB B IIPCACIax
3arucu, T.€. BJICMCHTBI, HOMCpPA Y3JIOB KOTOPBIX COBIAAAOT C HOMEpPAMHU Y3JIOB UMCHOIICTOCA
QJICMCHTA, YAAJIAKOTCA U3 3allUCH.

KpOMe TOro, Ajid OTACJIBbHBIX TUIIOB 3JICMCHTOB BLIITOJHAIOTCA CIICHHUAJIBHBIC OIICpallviu.



92

Ana 00vemHbix 371eMeHmO6 BBINOIHACTCS IEPEHYyMEpalusl Y3J0B HEKOPPEKTHBIX
anemeHToB. Hanpumep, B npouecce rpadudeckoro peaakTUPOBaHUS, IOCIIE TEPEMEILEHUS y3JI0B
OJlHa U3 rpaHeld 0ObEMHOrO 31eMeHTa puc. 2.9.7.1a nepeMecTuiach 3a NapajiebHYIO I'PaHb -
puc. 2.9.7.16. Ha puc.2.9.7.16 mokazaHo u3MeHEHHE MOJICTIU TTOCIIC TPUMEHEHHUSI 3TOH KOMaH/IbI.

ObMEHTAITLT
ocef  ITK

e
~
S
o

2 I\X
Puc. 2.9.7.1. NMpumeHeHne komaHabl "Bepugbukayus anemeHmos" Kk 06beMHbIM
aneMeHTam:
a — WCXOOHOEe COCTosiHMe MoAenu C  NoAroTOBIIEHHbIMU

(MOMeYeHHbIMK) ANs nepemelleHnst yanamu; 6 — mopenb nocne
nepemeLLeHnst y3rnoB 3a MPOTMBOMOMNOXHYK rpaHb;, B — pesynbTaT
BbIMOSTHEHUSA KOMaHAbI

JUis 3J1€MEHTOB 2UOpo- U NHEEMO-nPUEOOa BBHINOJIHAIOTCS IPOBEpPKa NPaBUIBHOCTU
COEJMHEHUS 3JIEMEHTOB.

Ecnu B y3:max mOCTPOSHHOH TMAPO- WIM ITHEBMO CXEMbl UMEIOTCS COEIUHEHHus Oosee
JBYX OJIEMEHTOB IIOTOKa, II0Jaya KOMaHAbl MpUBEAET K BblJa4e MpOrpammon
COOTBETCTBYIOLLIETO MPEAYNPEXKAECHUS, a y3Jbl CXEMbl, B KOTOPBIX CXOJATCS Ooiee IBYX
AJIIEMEHTOB IMOTOKa, OyayT mnomedeHbl. Mojenb HeoOXxoauMo OyIeT OTKOPPEKTHPOBATh
(BcTaBUTH pa3BETBIICHUS WU PA3/IeIUTh Y3JIb).

Janee, ecnu B y3JIax IOCTPOCHHOM THMAPO- WM ITHEBMO CXEMbl MMEIOTCA HAPYIICHUS
HalpaBJIeHUs MTOTOKA, TO MPOTrPaMMON BBIBOJUTCS AMAJIOroBas maxens (puc.2.9.7.2), B KOTOpoii
coo0IlaeTcss O HAIWYUU TaKUX Y3JI0B M MpeJlaraercs IOMETUTh WX WIM COIVIacoBaTh
HaIpaBJIEHUS NIOTOKA B CXEME aBTOMATHYECKHU.

Dwudkal MMeoTeA Y3nel, B KOTOPRI
HaPYLIEHD NPAEMID HANPAENEHMA
MOTOk.

Hucno YSA0E = g Cornacogars HanpagneHAHA

[Mor4ETHTE YS! & HEPYLWEHUARM |

Puc. 2.9.7.2. MaHenb coobLieHnst 0 HapyLleHUN NpaBun
HanpaBfieHMsi NOTOKa B y3r1axX CXEMbl.
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2.9.8. Menro «BUOAUMAA OBJIACTb, onepauun»

O6mmit Bug menro "BH/IUMAA OBJIACTH, onepauuu'’ nipeacrarieH Ha puc. 2.8.1.
PaccmarpuBaemoe MEHIO OTKPBIBAETCSl COOTBETCTBYIOIIEH CTpOKOil B MeHI0 "I’ padh. peo." .

2.9.8.1. KomaHabl «3apatb npeoGpasywouwyo churypy» u «BbInONHUTBL
npeob6pasoBaHue»

BBICTpBIﬁ BbI3OB KOMAaHJ OCYHICCTBJIIACTCA HAXATUCM KHOIIOK ITaHCIW KOMaH/ |"ﬂf| u

|J:L"| cooTBeTcTBeHHO. Kpome Toro, komaHpaa "'ésinonnums npeoopazoseanue’ MOXET OBITH
BbI3BaHa KOMOMWHAaIMEN KiaBulei <A4/t+e>.

Komauner ""3adame npeoopazyrowyro ¢ueypy’” w "evinonnums npeoopazoeanue'’
CBSI3aHBI MEXIy co0oii crnemyrommMm oOpa3zom. Ilocie mojgauu mepBoil KOMaHIBI M BBIOOpA
HY)XKHOU (urypsl mporpamMma IEpEeBOJUTCS B PEXHM MPEOOpPa3OBaHUS KOOPAWHAT Y3IIOB,
onpeaenstomux ¢opmy ¢urypsl. [lomedas u mepemenias y3jJ0BbIE TOUKH MpeoOpasyromieit
(GUrypsl TakKe KaK U OOBIYHBIC Y3JIbI MOXKHO MCHSATH e¢ (opMy JJIs MOTydeHHs TpeOyeMoii. B
3TOM PEKHUME BO3MOKHO MCIOJIb30BaHUE BCEX OMUCAHHBIC Jaliee KOMaH/I IOMETKU U KOPPEKIUU
KOOpJMHAT MOMEUYEHHBbIX y370B. HOo B KauecTBe y370B B 3TOM PEKHME BBICTYNAIOT TOYKH,
onpeaenstomue ¢opmy ¢urypsl. Jlo momauum komaHasl  "Beinonnums npeoodpazoeanue’’
MOJIb30BaTEIh  MOXKET MHOTOKPAaTHO  KOPPEKTHUPOBATh  TOJOXKEHHE  Y3JIOBBIX  TOYEK
npeodpasyroieil purypsl, Kak yroaHo MoBopadynBaTh U MaciiTabupoBaTh u3obpaxenue. [locne
MoJa4u KOMaH bl Ha BHITIOJIHEHHE TTpeoOpa3oBaHusl U, KOrJaa 3TO HE0OX0AMMO, YTOUHEHHUSI TUTIA
npeoOpa3oBaHus MporpamMma, BBITIOJHUB KOMaHIy, BO3BpallaeTcs B OObIYHBINA pexkum. Jlanmee
9TH KOMaH/Ibl pACCMOTPEHBI MTOAPOOHEE. )

BW OKMMAA OENACTE, onepauii Janate Npeotpasyow Y fUrypy

NOMEYEHHEIE Y.3MNkl, onepatu 3 BeInonHKTE NpecfpasoEsaHKe [ NonocTe, oApesark...] Al+e
MNMOMEYEHHEIE 3NEMEHTRI. onepaum 3
JufnupoEaTE

CoBMECTHTE GAMSKHE Y3k

rEHEI:IHl:IEIBEITb CETKEY KOHENHBIX 3 NEMEHTOE

Puc. 2.9.8.1. MeHio «BUOUMAA OBJIACTb, onepauuun»

ITo xomanne "3adamw npeoodpaszyrowiyio ¢ucypy'’ nporpamma BBIBOJUT IHAJIOrOBYIO
MaHenb, MPECTAaBIEHHYI0 Ha puc. 2.9.8.2, Ha KOTOPOU MOJIB30BaTENIh YKAa3bIBA€T TPeOyeMylto
¢burypy u yTOYHSIET, IPH HEOOXOJUMOCTH, €€ pa3Mephl.
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Jagamte npeodpasyiomeit prrypex

KDDD.DMHEITI:I SA0AHTCA B M B SKpaHHDﬁ CHCTEME KOOpOHHAT

OTrEHUTE

— PUrypel, Za03KWKe OfEErHEIE NPE0tpaz0EaHHE

C -KE3QPaTHYHOE

— Paznenurenteie NOEEPXHOCTH

g -MHHEAHEA C -KE3QPSTHYHAA

®o=|0 L= |1000 Yo = |0

Ly = [1000 Lz= [1000

B DCE—'CHMME’TFIH‘-IHI:IE Pasden|TenHele NOES0EHOCTI

 -cpepa

R1= [707.107 Z1= [1000

R2= I?D?.'ID? £2= ||:|
R3= I.'-"DT-".'ID? Z3=[21+22 ]/ 2

KOOPAHMHATEI TOHKH, NEHAWEN H3 OCH |

1= |500 1= 500

r' MNOEEMXHOCTE & KPHMEONWHERHON 0dpasyiwei

BeecTH

Puc. 2.9.8.2. MNaHenb 3agaHna npeobpasytoLen purypbl

Ha manenmu mpezacTaBieHbl cClieAylomye (QUTyphl: HapaJUIeNenunesl Uit 00bEMHOTO
JMHEHHOTO WM KBaJIPpaTUYHOTO MpeoOpa3oBaHus, JUHEHHAs U KBaJpaTU4YHas pa3/IeIUTEeNIbHbIE
MOBEPXHOCTH, cepa, KOHYC U OCECUMMETPUYHAs IOBEPXHOCTh C KPUBOJIMHEMHON 00pa3yrolei.
[TpeoOpasytromye Gurypsl oToOpa)xkaroTcs Ha 3KpaHE KpacHBIMHU JIMHUSAMM, HAJIOKEHHBIMH Ha
n300pakeHre MOJIENT, M HE MOJABJSIOTCS AJITOPUTMOM TIOJABIICHUS  HEBUIMMBIX JIMHHA.
Kaxnas mnpeoOpasyromas ¢urypa xapakrepusyercs, Kpome (opmMbl, 001acThio JAEHCTBHUS,
ompenenstomed  00bEM, A KOTOPOTrO OyJIeT BBIMONHATHCS — MpeoOpazoBanue (T.e.
npeoOpa3yroTcss KOOPAUHATHI TOJNBKO TEX Y3JI0B, KOTOPhIE BUIMMBI M HAXOJSATCS B O0JIACTH
neiictBust ¢purypsl). s o0bEMHBIX peoOpazoBaHuil ATO UCXOAHAs ¢opMa Hapauiesenunesa.
Jnis  pa3fenuTenbHbIX MOBEPXHOCTEH - 3TO 00BEM, OrpaHMYEHHBI IOBEPXHOCTSAMH,
o0pa3ylome KOTOPBIX MEPIEHAUKYISPHBI HCXOJAHOMY TOJIOKEHHIO TIOBEPXHOCTH U
nepecekaroTcss ¢ €€ TpaHUIAMU Iocie Koppekiuuu ¢opmbl.  [lis  ocecHMMETpUYHBIX
MIOBEPXHOCTEH 00JIACTh NEHCTBUS OTpaHUYEHA JBYMS IIOCKOCTSIMH, HOPMAJIbHBIMHU K €€ OCH U
POXOJALIMMHU Yepe3 TOUKH, OTPaHUYMBaIOLINE QUTYPY.

[Ipu BBIOOpE MMHEWHOTO WJIM KBAJPaTHYHOTO MpeoOpa3oBaHus mpeodpasyroias Gurypa
U3HAYaJIbHO TPEJACTaBIAECT COOOH MNpSAMOYroJbHBIA MapajuleNienures, TpaHH KOTOPOro
napajieNlbHbl  TUIOCKOCTSIM DKPAaHHOW CHUCTEMBI KOOpDAHMHAT, a pa3Mephl, 10 YMOIYaHHUIO,
OTIpeNeNAI0TCA pa3MepaMu BblAETIeHHON oOnactu. Ilpu 3TOM, 1OJ BbIIENEHHOW MOHUMAETCS
001acTh C TOMEYCHHBIMHA y3JIaMH, a TIPY UX OTCYTCTBHH BCS BUAMMAs 00JIACTb.

Ecnu Ha 5KpaH HaHeceH NMPSIMOYTOJIbHUK, TO pa3Mepbl U MOJI0XKEHUE MapalIeenuIeoB
U Pa3[ENUTENFHBIX TOBEPXHOCTEH IO OCSIM O0X W 0y DSKPAaHHOH CHCTEMBI KOOpIWHAT
IpEeUIaraloTcsi COOTBETCTBYIOIIMM IPSIMOYTOJbHUKY. B NMHEHHOM ciydae mapasuienenumnesn
MOKET ObITh MpeoOpa3zoBaH B TeKcadAp HYKHON (OPMBbI, KOTOpask ONPEeIeTCsl MOJ0KEHUEM
BOCHMH Y3JIOBBIX TOYEK, PACIOJIOKEHHBIX B TOYKaX mepeceueHus ero pebdep (puc. 2.9.8.3a.).
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[Ipy >TOM H3MEHEHHE KOOPAMHAT TOYEK BHYTPHU Irekcaszpa OyaeT MOJUUHATHCS JUHEHHOMY
3aKOHY.

r)

Puc. 2.9.8.3. O6bémHoe npeobpasoBaHmne BbliaeneHHon obnacTtu: - a n 6 -ooLwmin
BMA npeobpasyowmx curyp Ana JIMHENHOTO W KBaapaTUYHOrO
npeobpasoBaHNin  COOTBETCTBEHHO, 8 - oTobpaxeHue
npeobpasyowen urypsl B npouecce npeobpasoBaHus, e -
npeobpasoBaHHas nogobnacTb

[Tpu xBagpaTMyHOM mpeoOpazoBaHMM (opMa TeKcadapa ONpeAessieTcs MOJI0KEHUEM
JBAJLIATA CEMU TOUYEK PACIOJIOKEHHBIX B €r0 YIJIax, IO cepeauHaM pedep U rpaHeil U B [IeHTpe
(puc. 2.9.8.36.). B sroMm ciyyae M3MEHEHHME KOOpAMHAT TOYEK BHYTPH TIekcadapa Oyxer
ONMCBHIBATHCS ~ KPUBBIMH M TIOBEPXHOCTSIMH BTOPOTO TOpsinka. B mporecce Koppekinuu
KOOp/JMHAT TOYEK ONpeiessiomux (GopMy MNapajuielenunesa UxX TeKyllee MOJ0KEeHue, Al
HarJIsiTHOCTU COEIMHSAETCS C MCXOIHBIM XKEeNThIMH JIMHUAMHU (puc. 2.9.8.36.). Ilocne npunanus
npeobpasyroieit  gurype HYXHOH bopmbl U noJiauu KOMaH/1bl
"Boinoanums npeoopazoeanue’” (meHo "Onepayuu ¢ eudumoii obracmovio”), KOOPAUHATHI
BUJMMBIX Y3JIOB, HaXOJALIMXCS BHYTPHM HCXOTHOW (UTYyphl MpeoOpa3oBaHUS H3MEHSIOTCS B
COOTBETCTBUM C OTKOppeKTHpoBaHHOM ¢opmoit ¢urypsl (puc. 2.9.8.32). Ilpu »sTOM
aBTOMATHYECKH BBITIOIHIETCS BBIXOJ] U3 PEeKUMa KOPPEKIHH mpeoldpasyromiei Gpurypsl.

Heckonbko cnokHee BBIMOTHSACTCS KOMaHna ''Beinonnume npeoodpazosanue’ nns
pa3enuTeIbHbIX OBEPXHOCTEH U MMHUN. B 3TOM ciydae BO3MOXKHO BBIITOJIHEHHE CJIETYIOLICH
onepauuii: ""Cozdoamv nonocms'”, '"QOopezams’, '"Boipoename enympu'’, "Buiposname
cnapyxcu'’, "Boipoenams no nosepxnocmu'. Tpebyemas onepanus YKa3bIBaeTcs HakaTHEM
COOTBETCTBYIOIICH KHOMKH TUAJIOTOBOM maHenu (puc. 2.9.8.4), koTopast MOsBISETCS cpa3y Mociie
noJlauu KoMaHzsl "Buinoanums npeobpazosanue’, ecliu B KayecTBe Mpeodpasyromeil Guryps
ObL1a BbIOpaHa OJJHA U3 Pa3/IeIUTeNbHbIX TOBEPXHOCTEH.

OTu ke npeobpa3oBaHMs MOTYT OBITh BBINOJIHEHBI W 0e3 3ajaHus IMpeoOpasyromei
¢burypsl, 1Mocie HaHeCeHMsI Ha 3KpaH TpaduyecKoro sjieMeHTa (OTPE30K MPSMOM, KpuBas WU
OKPY>KHOCTBb).
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3JapaHMe KoMaHab NpeotpasoBaHMA

LUTMEHUTE I

Cozgare NonocTe DfpesaTe cHapykK

BEIpOEHATE BHYTRK BrIpOEHATE CHapy: K

Puc. 2984. MaHenb
ykasaHua Tuna npeobpasoBaHus
ANs NUHUIA N NOBEPXHOCTEN

BEIPOBHATE BCE BHOHMEIS MO FHIYpE

HanpaeneHue Nepete eHWA Y3 N0E NP KOpPEkumHLI
- N0 HOPMEM K AMHWAM WK NOBERXHOCTH

% . B HANPAEAEHHM GAMHKAGWER K HOpranq ocu JCK

Jns 3THX ciaydaeB B HMXKHEH YacTH IMAHENH MPEAYyCMOTPEH YKa3aTellb MEPEMEIICHUs
Y3JI0B MPH BHITIOJHEHUH OIepamuy (10 HOpMaIK K JIMHUH WK B HANIpaBJICHUU OJrbKaliiei ocu
SKpaHHOM cucTteMbl kKoopauHat). [Ipu 3TOM 1711 TOTO, YTOOBI BBIAEIUTH BHYTPEHHIOI U
Hapy>KHYIO CTOPOHY, JIMHUHU JJIsl OTPe3Ka MPsIMOM M KPUBOM MPUHUMAETCS TO K€ IPABUIIO, YTO
U TIpU HAaHECEHUU KOHTYPOB: 00XOJ OCYIIECTBIISIETCS IO YaCOBOM cTpenke. T. €., €Clii OTPe30K
npsIMOM HaHECEH cJieBa HaAIpPaBo, TO 0OJACTh MO HUM OYAET CUMTAThCsS BHYTPEHHEMH, a CBEpXY-
HapykHoH. [lpu mepememieHnr MO HOPMalW K JMHUU 00JIACTb JEHCTBUSA OTpE3Ka MPSIMOU
OTpaHMYEHa IUIOCKOCTSMHU, IPOXOJAIIMMU Yepe3 €ro KpalHWe TOYKHU, U NEPIEHAUKYIIPHBIMU
OTPE3KYy M IUIOCKOCTH X0y SKPAaHHOM cucTeMbl KoopauHar. [Ipu nmepemenieHun no HOpMainu K
Onvkaiiiiel ocu o0acTh JIEHCTBUS OTpe3Ka MPSAMOI orpaHryYeHa TIOCKOCTSIME, MPOXOASIIUMU
yepe3 ero KpalHWe TOYKH, W TEPHNEeHIUKYSIPHBIMU ONMXKaWIIell OCH M IUIOCKOCTH X0y
HKpPaHHON CHCTEMbI KOOPAMHAT. AHAJIOTHYHO 00JAcTh JEHCTBHS OMpEeNeNnseTcs A KPUBOH - B
KaueCTBE OTpEe3Ka IMPUHUMAETCS MpsMas, COCAUHSIONAs HA4YaJlo W KOHEL KpPHUBOI.
Wnmroctpanuu 1eHCTBUS OMUCHIBAEMBIX KOMaH[ i IpadUuecKuX dJIEMEHTOB MPEICTaBICHbI
B Tabnwuie 2.9.8.1.

Tabmuma 2.9.8.1.

Pesymerar onepamms
CIBIACTE M JOEHA
COZIATE TOMIOCTE adpesaTk BROBHATE BHYTRH |EROBHATE CHADEH
Clkpy#HOCTE
EEEEE T RN,
== | LA T I_,F-'“-u'f_l I [
AR | B e | ES jf
N H | EED | BEERE | B
] o H AT __\é_:{::;;,__ H 5 .!'E._“
RS - LETT ansfiih
CiTpezok NpAMai
£ H T
L . = [
= ] =L =i _— t:cl;' r—r_,_*_r:F ’1«.]' f“‘H
Kpwean
FHEH I AT
—M—— T ——a-"""_'r‘"‘“—\-:— "/,..-—
I - k= h{: < " ] |
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CpaBHUB  CETKHM, TMOJy4YeHHble 1O KomaHaam  ""Cozdame  nonocmes..."” u
"Boipoeuams enympu..."" MOXHO YBHIETb, YTO OHM COBNAJAIOT. AHAJIOTHYHBIM 00pazoM
COBIIAIYT CETKH, IMOJYyYECHHBIE IOCIE BBINOJHEHUA KomaHi ''Oébpezame...” w "Buiposname
cHapyycu no zpanuye'’. ITO WUIIOCTPUPYET OCHOBHOE HAa3HAUYECHHE KOMAaH]| BbIpAaBHUBAHUSI:
MOATOTOBKA CETOK JJI CTBIKOBKM, YTO B JajbHeillleM OyJeT MOsSCHEHO Ha MpuMmepe
dopmuposanus KD9-monenu.

Ha puc. 2.9.8.5 mnpeacraBieH mnpumep 3aJaHUs KBaAPATUYHOW pa3faeauTEIbHON
MOBEPXHOCTU. Pa3nenurenbHble MOBEPXHOCTH H3HAYAIBHO MMEIOT (OpMY HPSIMOYTOJIbHHKA,
pa3Mepsl U TIOJIO)KEHHWE KOTOPOTrO B IUIOCKOCTH X0y SKPAaHHOM CHUCTEMbl KOOpJIUHAT
IIPEIBAPUTENIBHO ONPEIEISIIOTCS 110 HAHECEHHOMY Ha SKpaH MPSMOYIOJBHUKY, & IO OCH 0%
MMOBEPXHOCTh M3HAYAJILHO PACIoJlaraeTcs MocepearHe BUIUMOM 001acTH.
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Puc. 2.9.8.5. KBagpaTuyHas pasgenurernbHasi MOBEpXHoOCTb: a, 6 u 8 -
NOBEPXHOCTb B MOMEHT 3a[aHus; & -MOBEePXHOCTb Nnocne npuaaHus

Tpebyemon opmbl; O - pes3ynbTaT  BbIMNOSIHEHUS  KOMaHAbI
"obpeszamb"”; e - pe3ynbTaT BbINOMHEHUS KOMaHabl "co3damb
nonocmp”

IIpu sToM, mpu Bcex NpeoOpa3oBaHUAX y3JIbl OyAyT NepeMellaThCcsl B HalpaBJIeHHUH,
NEPHNCHAUKYIIAPHOM IINIOCKOCTH X0y 3KpaHHOfI CUCTCMbl KOOPAWHAT Ha MOMCHT 3aJaHHAd
MOBEPXHOCTU. ~ DTO HampaBleHUE OTOOpaXkaeTcs OTpe3KaMu TMpsMBIX SKEITOTO IIBETa,
MOCTPOSHHBIMA M3 TOYEK OIpEeNsonmx (GopMy TMOBEPXHOCTH, B CTOPOHY, YCIOBHO
CUMTAIOIYIOCS BHyTpeHHeW. Kak M B mpeaplaylluxX Ciydasx, MOJOXEHHE 3TUX TOYeK
KOPPEKTUPYETCST paHee PACCMOTPEHHBIMHM KOMAaHIAMU KOPPEKUHMU KOOPIAUHAT IMOMEUYEHHBIX
y310B (puc. 2.432). 3arem, mocine mnojgauud KoMmaHObl "Bwuinonnume npeoédpazosanue” u
yKa3zaHus TpeOyeMol KOMaH]bl MporpaMMa BhINOJHSAET npeoOpa3zoBanue. Ha puc. 2.9.8.50 u e
IIPE/ICTABICHbl PE3yNbTaThl BBINOJHEHUS KomaHn "'Oopezamsy” u '"Cozdambv nonocms"
COOTBETCTBEHHO.

Komanna "Bwipoenams no nosepxnocmu' o0ecrieynBaeT BBIPAaBHUBAHHE BCEX
BHJIUMBIX TOYEK, MOMANAIIMMX B 00JACTh JEWCTBUs TpeoOpasyromieil (Gpurypsl, 1mo 3agaHHON
MTOBEPXHOCTH.

BaxHpiM oTIMuMeM Npoueaypbl BbIONHEHUs omnepauuil "Oépezams’ n "Cozoamp
nosnocms' TIpU UCHOJB30BAaHUU NOBEPXHOCTEHW OT aHAJIOIMYHBIX ONEPALMH, BBITOJIHSAEMBIX I10
JUHUAM, SIBJSIETCS 3aJjaBaEMO€ WM3HAYAJIBHO HAIPaBICHHE NEPEMEILEHUs Y3JIOB, IMOJOKEHHE
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KOTOPBIX U3MEHSAETCS MPH BBIMOJIHEHUH KoMaHbl. Ha puc. 2.9.8.6 310 npowyirocTpupoBaHo Ha
MpUMeEpEe BBITTOJIHEHUST KOCOTO Cpe3a Ha 00JIacTH M3 OOBEMHBIX 3JIEMEHTOB, UMEIONIEH GopMy
TPYOBI.

W3HavanbHO JMHENHHAas pa3[esiuTellbHasi OBEPXHOCTh 33aJaBajlach B IOJIOKEHHUH, KOIJa
0Cb TpyOBI ObUIAa MEPHEHIUKYISAPHA IIOCKOCTH XO0p SKPAaHHON CHUCTEMBbI KOOPAMHAT, YTO, KaK
clleflyeT U3 BBILIEHU3JIOKEHHOI0, OIPEENINIIO, YTO y3JIbl OyqyT NepeMellaTbCcsl B HaIlPaBICHUH,
napajielbkHOM ocH TpyOsl. B pesynbrare ¢opma oTBepcTHs HE H3MEHMIIAch. TOT e pe3ysibTaT
JIOCTUTaeTcs MU UCIOIb30BAHNY NPSAMOMN, KOT/A 3aJJaHO HAIlpaBJIEHUE [TePEMEILEHUS Y3JI0B IIPU
KOPPEKIMH MapauielbHO OIKaiIeil ocu SKpaHHON cucTeMbl KoopauHat. Ilpu ncnosias3oBanuu
JUHUM C 33JaHHBIM HAaIpaBJICHMEM IIE€PEMEIICHUs Y3J0B 0 HOPM&IM K JIMHHUU Y3Jbl
NepeMEeIINCh MEPIEeHANKYIISIPHO JIMHUKM, YTO TPUBEIO K HEKOTOPBIM HCKaXECHUSM (DOPMBI.
OTH CBOMCTBA onepanuii orpeaesisoT o01acTh UX IPUMEHEHUS.
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Puc. 2.9.8.6. Cpe3 TpyObl NO MOBEPXHOCTU U MO JIMHUMK: @, - MNOSIOXKEHUNE

NMOBEPXHOCTN Mocne koppekuuun; 6 u 8 - pesynbTaT BbIMNOSHEHWUS
KOmMaHObl "obpe3amb"”; 2 - HaHeceHue NUHUN Ha n3obpakeHue
mMoaenun; 0 - pesynbTaT BbINOSIHEHUST KOMaHabl "obpe3amb” U
NUCKaXXEeHUS, BO3HMKLUME BCMeACTBME MNepeMeLLeHnss Y3roB B
HanpaBneHuu, NepneHanKynapHOM fIMHUM

Heckonbko nHaue 3a1at0TCS U KOPPEKTHUPYIOTCS OCECUMMETPUYHBIE pPa3AeIUTEIbHbIE
noBepxHocTU. [lomaraercsi, 4To uW3Ha4YalbHO (B MOMEHT 3aJlaHUsl) HMX OCh HamlpaBlieHa
NEPNCHAUKYIIAPHO IIJIOCKOCTU X0y BKpaHHOfI CUCTCMbI KOOPpAMHAT, a B KAa4Y€CTBC paauyCOB U
KOOpJMHAT TOYKH, JIeKAlled Ha OCH MpeIaraloTcs paJuyCchl U KOOPJAWHATHI LIEHTpa
COOTBETCTBEHHO MPEIBAPUTEILHO HAHECEHHBIX HA DKpaH OKPYKHOCTEHN. Paguycel moBepxHOCTEN
MO>KHO YTOYHHTb, BBE/SI HEOOXOUMBbIC 3HAUECHUS B COOTBETCTBYIOIIUX IMOJIIX HA OMUCHIBAEMOI
JINAJIOTOBOM TTaHENH, TOCJIe YeT0 OHU YK€ HE KOPPEKTHPYIOTCA. B Xo7e KOppeKuuu ajis 3THX
TUIIOB MMOBEPXHOCTEW MOKHO MEHSTh TOJIBKO MOJ0XKEHUE TOUEK, JIEKAIINX Ha OCH.

Ha pwuc.2.9.8.7 npencraBieH  OpuMep  WCIOJIb30BAHHS  OCECUMMETPUYHOMN
pa3enuTeNbHON TOBEPXHOCTH ¢ KPUBOIMHEWHOM 00pasyromiei.
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Puc. 2.9.8.7. OcecummeTpuyHas  pasgenuteribHas  MNOBEPXHOCTb  C
KpMBONUHENHOW 0bpasyroLLen:
a - 3ajaHue noBepxHOCTW; 6 - MOMOXeHWe MOBEPXHOCTU nocre
KOppeKkuun; 6 - pes3ynbTaT BbINOMHEHNA KOMaHAbl "co3damb
nonocmb"; 2 - pesynbTaT BbINONIHEHNSA KOMaHAbl "06pe3amb”

PaccMoTpuM  mpumep  Mclonb30BaHMS  KOMaHJ — BBbIpaBHUBAaHUS Ha  I[IpUMEpe
MIPUCOSANHEHUS TaNTeNu K mogo01acTu, uMmeromei popmy napamienenunena (puc. 2.9.8.8). U3
PUCYHKA BUJIHO, YTO LIEJIbIO ONEPALU SBISIIOCH MPUCOEINHEHUE TANTEIN KPYIJIOro CeYeHUs K
napajuiefienuneay npu cHopMUpPOBAHHON paHee MPSIMOYTOJBHON CeTKe OOBEMHBIX KOHEUHBIX
aneMeHToB. /[t 3TOM Henu Mojenb HM3HA4YalbHO ObUIa JIONOJIHEHA MapajulelenuIeoM, U3
JJIEMEHTOB TOTO K€ pa3Mepa, YTO W HCXOJHAas 00JIacTh, HO C MOMEPEUYHBIMH pa3MepaMu
HECKOJIbKO OOJIBIIIMMHU, YeM AuaMmeTp rairenu (puc. 2.9.8.8a).

BHOBb BBeAEHHBIN mNapajuleNenumne] pa3MelnieH Ha HEKOTOPOM PAacCTOSIHUM  OT
MCXO/JHOTO. 3aTeM B KauyeCTBE BUIUMON 4acTH ObLIa OCTaBJICHA TOJIHKO BHOBH BBEJEHHAS YaCTh
(puc. 2.9.8.86), kotopast Obl1a 00pe3aHa 1o okpyxHocTu (puc. 2.9.8.86, 2). [locne BbieneHus B
KaueCcTBe BHUAMMOM 4YaCTH TalTend U Ommkadmedl K Hed MOBEPXHOCTH HUCXOIHOTO
napayuienenunena (puc. 2.9.8.80, e) Ha Moziens OblIa HaHECEHa OKPYKHOCTH (puc. 2. 8.80xc) u
nmojaHa KOMaHJia "BBIPOBHATH cHapyxku" (puc. 2. 8.83, u). B pe3ynprare cerka 3JEMEHTOB Ha
MOBEPXHOCTU HCXOJHOI0 MapajJiesienunesa crajia COrIacoOBaHHOM ¢ ceTKoi oOpe3aHHOIl 1o
OKPYKHOCTH YacTH. 3aTeM, IOCJe MOMETKH Y3JI0OB, KOTOpble HEOOXOJNMO COCTHIKOBaTh (Ha
puc. 2.9.8.8x mokazaH MOMEHT HaHECEHUSI KOHTYypa Ui TIOMETKH Y3JI0B), OHU OBLIM BHIPOBHEHBI
B IUIOCKOCTH Hapy)KHOM TpaHM HCXOIHOIO Mapajlielenuresa U COSAUHEHbl ¢ OmmxalimmMu
BUIMMBIMHM y371amH. [lociie MoOMeTKM M CIBHra OCTaJbHBIX y3JI0B rantenu (puc. 2.9.8.8m)
nostydeHa o01acTh TpeOyemoii popMebl, peicTaBieHHas Ha puc. 2.9.8.8x, o.

Jlns  BBIMONHEHUS OMHUCAHHOM OmMepalud MOXKHO OBUIO HCHOJBb30BaTh, TaKXKe,
pa3eNuTeIbHYI0 IOBEPXHOCTh B BUJIE HMIMH/Ipa (KOHYC C OJIMHAKOBBIMU paguycamu R1 u R2),
OXBATBIBAIOIIYIO0 TOJBKO BBIPAaBHUBAaEMYI MOBEPXHOCTb. I10j00HBIM 00pa3oM MOTyT OBITh
COCTBIKOBaHbI ¥ IOBEPXHOCTH IPYTUX (HOpM.
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KOMaHA4 BblpaBHUBaAHUA TMpn CoegunHeHUn

2.9.8.8. Wcnonb3oBaHue

Puc.
nogobnacremn:

ncxogHble nogobnactu; 6 - BugMma Tonbko obpesaemas 4acTtb; 8 -

HaHeCeHne OKPYXHOCTU; e - pe3yJibTaT BbINOJIHEHNA KOMaHdbl O6p€38Tb; 0,

a -

HaHeceHne

X
OKPYXHOCTWU AOJ14 BblpaBHMBaAHNA CETKU Ha MOBEPXHOCTU; 3, U

BblaesieHne Kak BUOAMMOIo MnOBEPXHOCTHOIO CIrlo4,

e

pesynbTart

onepauun BblpaBHUBAHUA CHaApPYXW, K - HAHECEHNE KOHTYpa ANA NMOMETKU

npuncoegnHAemMblX y3rioB; J1 - BblpaBHMBaHME MO BepTUKalin M coeamHeHune

0o -

ocCTaBWwenca 4actun rantersu,

M, H - KOppeKuuda nonoxeHud
pe3ynbTaTt peaaktnpoBaHuA

y3r10B;

2.9.8.2. Komanpa «[lybnupoBaTb»

Ha TIIaHCJIM KOMaHJd HJIH

beIcTphIli BBI30B KOMaHIbl OCYIIECTBIIAETCS KHOIIKOH .|

coYeTaHuEM KJIaBuII <A[t+d>.
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Komania mo3Bossier BBECTH TyOJIH BUAMMOW YaCTH MOJCIH CJICAYIOIMMHU CIIOCOOAMH:
- C IIOUIarOBBIM YBEJIWYEHHEM HX KOODIHMHAT, Pa3MepoB, C IOBOPOTOM Ha Imare
TyOITUpOBaHMS;

- JIONOJHUTh MOJE€Nb CHUMMETPUYHBIMM YaCTSIMM OTHOCHUTEJBHO IUIOCKOCTEH
IJ100aJIbHOM CHCTEMBI KOOp/MHAT;
- JIONOJHUTH  MOJEb  CUMMETPUYHBIMH  OTHOCUTEIBHO  BEPTUKAIBHBIX U

TOPU3OHTANBHBIX IUIOCKOCTEH, MPOXOJAIIUX Yepe3 TOUKH, PACIOJIOXKEHHbIE MO TpaHUaM
ny6nupyeMon 001acT OTpaKeHUSIMH B SKPAHHOM CUCTEME KOOPIMHAT.

[TapameTrpsl 1yOMMpOBaHUs 3a/al0TCS B BBHIBOJMMOM Ha dKpaH MOCIE MOJaYl KOMaHJIbI
TOH K€ TUAJIOTOBOM MaHEeH, YTO U MPU JTyOTUPOBAHUH ITOMEUEHHBIX 3JIEMEHTOB (puc. 2.8.9.).

Hykaure cnocod W NapareTpel oYSAHMpOEaHHA
Crocof UsteHEHMA HA00Pa OaHHE

@ -paCIUMpEHIME PAHES COSAAHHLIN SanHCel

OTrEHMTE:

-COZ0AHME HOELIY SaMMCel nocne .ll':lﬁ.l'lHl:l':lE!MblH

-COZ0AHME HOERIY 3AMMCEN B KOHUE HEIﬁEIDEI OAHHEIX

C MpMpAaLLEHMAMM Ha ware gytauposanua B IKPAHHOA CUCTEME KOOPOMHAT:

KOAMYECTED AYGNel = 1
FAECLL.
K.opauHaTe MpupaLeHHA koA, 007

MNpHpaweHKa NoaKca Yrnoe, pangkyca

de= .35 4674 -38.6524 diz= 10 1 ] B
BINOIHHTE
dy= .097435 1] YO= 48,0146 0 div= 10 Of kp= 1 1
dz= Z0= n dfiz= o Kz= 1
yToyHWTE dx, dy . =0.... No KOOpAMHATAR GAHHAALIME USN0E

HononHuTE CHEAMET PMYHEBIMN OT DaEHHER!
OTHOCHTENEHD NADCKOCTH

| Ceepsy | | —
Cnesa | | Cnpaga | WOz
| CHuzy | | YO

Puc. 2.9.8.9. [unanoroBas naHenb 3agaHus napamMeTpoB AybrnunpoBaHus
BMAMMON obnactu

[Ipennaraempie BEMWYMHBI CMEIICHWN Ha Iare AyOJUPOBAHHS PaBHBI MPOEKIUSIM
MOCJIEIHETO M3 HAHECEHHBIX Ha JKpaH BEKTOPOB U MOTYT OBbITh YTOYHEHBI MO TMPOEKIHSIM
OMKalIIMX K KOHIIaM BEKTOpa y3JIOB.

Kpome Toro, ¢ momouipio nepexirovarensi, paclioli0KeHHOTO B BEpPXHEH 4acTu MaHeNu,
BO3MOKEH BBIOOp crocoba uM3MeHeHHs HaOopa JaHHBIX: ONUCAaHHWS BHOBb BBOJMMBIX TaKUM
CrOocOOOM 3JIEMEHTHI MOTYT TPYIIIUPOBATHCS B HOBBbIE 3allMCH, WM pacrojaraThCsi B paHee
CO3/1aHHBIX.

Ota omepanus BBIIOJHSAETCS MPH
paccMaTpuBaeMoil MaHEeH.

HaXaTuu COOTB eTCTBYIOHICﬁ KHOIIKH1 Ha
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2.9.8.3. KomaHpga «CoeauHUTb GNu3kue y3nbi»

L

BBICTpbIi BBI30B KOMAHIbl OCYIICCTBISCTCS KHOMKOM |59 mamenn komamn wm
coueTaHueMm kiaBuil < A/t + ¢>. KomaHaa mo3BoJIsSIET COEUHUTH BUAUMBIE Y3JIbl, PACCTOSHUE
MEXIy KOTOPHIMH MEHbIIIE 33JaHHOro. BenuumHa 3TOrO paccTOSIHUSI TpeAsiaraeTcsi paBHOU
JUITMHE TIOCJIETHEr0 U3 HAaHECEHHBIX Ha KPaH BEKTOPOB. YTOYHUTH €€ MOKHO B MOSBISIOLIEHCS
Ha 2KpaHe IMOCIIe MoIa4l KOMaHIbl auanoroBoi manenu (puc. 2.9.8.10). Takum oOpazom, mis
COCIMHEHUS TPYMIbl Y3JI0B JAOCTATOYHO HAHECTU HA JKpaH OTPE30K, MJIMHONW 4YyTh OoJblIeit
paccTosHUS MEXKIY coeauHseMbIMU y3namu (puc. 2. 8.100) u monate yka3zaHHyI KomaHay. B
pe3ysbTaTe BUAUMBIC Y3JIbl, HAXOASIINECS Ha PACCTOSHUU MEHbIIEe YKa3aHHOTO B MEHIO, OyayT
COGIMHEHBI MEXy COOOH.

[lepexmtouarenemM yka3bpIBalOTCS 00JacTH COeAMHEHHUS Y3J0B. B mepBom ciydae
(mepexiroyaresib B BEPXHEM TMOJOKEHHHM) paccMaTpuBaroTcs Bce y3ibl.  llpu ycraHoBke
NEPEeKIIIoYaTeNsi B HUKHEE TMOJO0XKEHHE OObEIUHSIOTCS TOJIBKO Y3IIbl, CBSI3aHHBIE AJIEMEHTAaMU
OJIHOM 3amucu. JTo MO3BOJIsET N30ekKaTh HEKEIATEIbHOr0 00BEAUNHEHUS Y3JI0B, HAIIPUMED, MIPU
HAJIMYUU JIOKAJBHBIX KOHTAKTOB. JlJIsl 3TOr0 AOCTATOYHO OOBEMHBIE IIEMEHTHI, MOACTUPYIOIIHE
KOHTaKTUPYIOIINE YaCTH MOJCIN, OOhEIUHUTE B Pa3HBIC 3aITHCH.

Kpowme Toro, Ha’kaTueM COOTBETCTBYIOIIEH KHOMKY YKA3bIBAETCS TUIl COSAUHEHUS Y3JIOB.
[Ipu HaXaTMM KHOMKU “coeduHums ¢ panee 66€0EHHBIM Y3710M”° B KayeCTBE KOOpPIUHAT
00BEAMHEHHBIX Y3JI0B OyIyT MPUHSATHI KOOPAWHATHI y3Jla C MEHBIIUM MOPSIKOBBIM HOMEPOM,
T.€. BBE/ICHHOT'O paHee.

[Ipu HaxxaTUU KHONKU “ycpeonams KOOpOUHampl” KOOPAUHATHI Y3J1a BIYUCISIOTCS KaK
cpenHee apu(hMeTHIECKOe KOOPAUHAT 0ObETMHCHHBIX Y3JI0B.

[Ipy HaxaTuum KHONKHU “coedunamsp no péopam u zcpanam’ y3iabl HAXOISAUIMECS Ha
p€Opax M TpaHAX IUIOCKHX M OOBEMHBIX DJIEMEHTOB OYAYT MPUCOCHUHATHCS K OJIMKANIINM
y3J1aM, orpaHu4UBaroIuM pedpo win rpanb (Puc.2.9.8.106).

| OTMEHWTE

%) 6) —

Yankl, pacnonoseHHes Gadse B Guoyr
OffEEAMHEHE

@ DELEAMHATE BCE BUOMMEIE Y3 Nkl

YyuTblBaTs cTpYETYPY [COBAMHATE
Y3/1bl, CBAZEHHLIE 3 NEMEHT MM

OB EAUHEHHEIMI B 3arici)

l CoBgMHATE © paHes BEBREHHEIM YSI0mM l

| YepeaHaTe KoDpAMHATEI |

| CoBAMHATE Mo pESPard M FpaHAr |

Puc. 2.9.8.10. CoeagnHeHne 6nmnskmx y3nos:

a - ananoroBas naHesnb YyKa3aHus napameTpoB coeauHeHus; 6 - coeguHeHue
OGnM3KMX y3MOB C yKasaHMeM OTpe3Ka Ha 3KpaHe; 8 — coelQuHeHue Y3108 10
pEbpam u epaHsm.
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2.9.8.4. Komanpa «leHepupoBaTb CETKY KOHEYHbIX 3JIEMEHTOBY»

cemky KOHeuHbvlx anemenmog’’ 3 MEHIO

Komanna "I'enepuposamo
Kak ¥ OJHOMMEHHAas KOMaHJa W3 MEHIO

"Onepayuu c eudumoit oonacmoro”  TaKKE,
"Peoakmop zpagpuueckuit’’, 1ocTynHa Npu HAJIMYUM B Habope NaHHBIX Nojxo0iacTe i

reHEepaIyy CETOK (MaKpO3JIEMEHTORB), KOMaH bl BBOJA KOTOPHIX PACIOJIOKEHBI Ha JTHAIOTOBOM
MaHenu NATOM CTpaHHIBI yKas3aTeds THUIOBBIX mojoOmacteid. [lpumep reHepamum ceTku
npeactarieH Ha puc. 2.9.8.4.1 ¢ u 6. KomaHga BBIOJHAETCS TOJIBKO JJII MAaKpOAJIEMEHTOB,

BCC Y3JIbl KOTOPBIX BUJAUMBI, HE3aBUCUMO OT TOI'O, IOMCYCHLI OHU UJIM HCT.

Puc. 2.9.8.4.1. ['eHepauma CeTKM ANIEMEHTOB N3 MaKpO3NEMEHTOB A4S BUANMOWN
yactTu mMopaenu. a - Moaenb M3 MakpO3IEMEHTOB C BUMAWMOMW U
HEBMAMMOW YacTblo, 6 — Moaenb n3 OOBLEMHbIX 3MEMEHTOB,

nony4vyeHHad B pe3yJibTate BbINOJIHEHUA KOMaHObI.



104

2.9.9. MeHio «BbIAENEHHbBIE Y3Jibl, onepauun»

O6uwmit Bun wmento "BBIJIEJIEHHBIE Y3J/Ibl, onepayuu' 1pencraBieH Ha
puc. 2.9.9.1. PaccmarpuBaeMo€ MEHIO OTKPBIBAETCA COOTBETCTBYIOIIECH CTPOKOM B MEHIO
"I'pagh.peo.”. O6muii BUI MEHIO MpeaCcTaBieH Ha puc.2.9.9.1.

MOMEYEHHEBIE ¥30MBl, onepaukA 3aAaTE YCNOBHA u

MOMEYEHHBIE SNEMEHTEI, onepauim r
COBAMHHTE C BHAHMEIMA L

COEAHHHTE C HEEHAHMEIMH
CAENaTk HEEH AHMEIMH

COEAHHHTE C BMAHMEIMH B NN, 3KpaHa

¥AANKTE ¥3Nb!l K 2 Delete
AvBnHpoEaTE d
Koppek THROEATE NONOMEHHE %

CYMMHPOEATE KOOPAHHATEI C NEpEMELLLEHHAMH

Puc. 2.9.9.1. Menio " BbIOQEJIEHHbIE Y3J1bl, onepauuun”

2.9.9.1. KomaHga «3adamb ycnosusi»

[Ipennasnauena i 3afjaHusl Pa3IMYHBIX TUIIOB T'PAHUYHBIX YCJIOBHM B BBIJCIEHHBIX
y371ax.

BeICTpBI BBI30B KOMAaHABI OCYIIECTBISACTCS  KHOIIKOW |§t‘}| [IaHEeJIM  KOMaHJ
rpadu4ecKoro perakropa uiM KiaBumen < U >.

Iloce momaum KOMaHABI MPOrpaMMa BBIBOAUT OCHOBHYIO IHAJIOTOBYHO IAaHENb BBOJAA
rpaHUYHBIX ycinoBud (puc.2.9.9.2a), B KoTOpoil HEOOXOAMMO YyKa3aTb CHJIOBBIE U
KMHEMaTUYEeCKUE TpAaHUYHBIE YCIOBMS, 3aJaBacMbple B IIOMEUEHHBIX Yy3nax. J[liasg atoro
YKa3bIBA€TCS THUII YCIOBUS U €r0 3HaueHue (yCcuine, JaBleHne, MHTEHCUBHOCTh Harpy3Ku U T.J.).
ITpu 3anaHny 3aKperICHUH WK YKa3aHUS TOUEK KaK KOHTAKTHBIX 3HAUEHUE HE 3a/1aeTCsl.

[Ipn 3amaHuM KMHEMATUYECKUMX W HAYAIbHBIX I'PAHUYHBIX YCIOBHM YKa3bIBAa€TCs THUII
ycinoBUs (3aJlaHHbIE WM HadalbHbIE MEepeMElIeHHs, CKOpOoCTH W T.1.). s 3akperuieHui
HaIpaBJIEHUE YKa3bIBAECTCA B MTAHENH, IPEJICTaBICHHON Ha puc.2.9.9.26.

JUis 3alaHHBIX M HayalbHBIX IEpPEMEIIeHUH CKOpOCTed M YCKOpeHHHl HeoOXoIumo,
TaKkKe, 3aJaTh HANpaBlIeHUE M BeIUYUHY. J[1s1 3TUX TUNOB YCIOBUI HallpaBlieHHE 3a/1aéTCs B
NIAHEJIN, IPEICTABICHHOM Ha puc.2.9.9.26.

[lanenu ykazaHus HampaBJIEHUH BBIBOJSATCS MPOrpaMMOM IOC/ie HaXaThs KHOIKHU
Beecmu 0CHOBHOM NaHENN BBOJIa TPAHUYHBIX YCIOBUI.

3nech K€ MOXHO YKa3aTb I[IOMEYEHHbIE Y3Jbl Kak KOHTakTHble TOoukd. [locne
BBITIOJTHEHUS] KOMaH/Ibl TOUKH OCTAIOTCSI IOMEYEHHBIMH U KOMaHy MOKHO IOJaTh IOBTOPHO.
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. =) = B
a) YiasaaTe TN YCIOBMA A8 NOMEYEHHBIX Y306 = 0) HAMPABNEHWA NMEPEMELLEHMIA @
- WA FAMHCH OrrmeHiTE .
CHNOBBIE FPAHWYHBIE YUCNOBMA (HATFY3KM ) KMHEMATHHYECKME YCNOBMA e
b - TeMnepaTypa B Yanax - 5 - WAPHWPHOE 34KPEMNEHKWE
P - LABAEHHE Ha NOBEPRHOCTE 3 G - HECTKOE 3aKPENAEHWE MocTynaTtensHeie: ¥rnosbie:
Gisk- KOMEWHALIMA 34KPEMTNEHMH ’ A -F
MNOMOHHEIE HAMPY 3K [pacnp. no aniHe)===1 - 0 - 3404HHEIE nepereweris [0 -ox X
4 - HArPY3Ka, AEACTEYOWEA NAPANNENLHD 0CH | W - 3a08HHBIE CKOpPOCTH F -F
Qv - ... 0CH 8; "W - 330EHHEIE YCKOPEHHA 0 -or v
gz -... 0CH — Go - HaYANEHEIE neperewerua o
0 - HEYANEHEIE CKOPOCTH -0z [ -Fz
CHIEl M MOMEHTBl=====================: 0 - nnockocti CHMMETPIAK Beecti
P - cvna. AefcTEYOWAA NapannensHo oou 03X C - WMEAMYECKEA CUMMETPMA, CEASE Y308
Py- . ocu OY SH - WOB ceapHoil PaaMansHeIe: TaHrEHLMANbHEIE:
Pz- .. ocn0Z K. - KoHTaKTHEIE TouKM
M3 - MOMEHT OTHOCHTENEHD oon 04 K - KOHTEKTHaR NOBEpXHOCTE [ -orx [ -otx
My - .. oW OY K.g - koHTakTHaA rpynna
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Puc. 2.9.9.2. [nanoroBas naHenb A YyKasaHUA Harpy3ok, rpaHU4YHbIX U
HayanbHbIX  YCIOBUA B NMOMEYEHHbIX y3rax

2.9.9.2. KomaHpa «CoeduHumb ¢ eUGUMbLIMU»

[To »Toit KOMaHIE€ TOMEUEHHBIE Y3Jbl COCIUHSIOTCS C ONMMKAMIIUMH BUIAMBIMU
HEMOMEYEHHBIMH Y3JIaMH.

BeICTpBIN BBI30B KOMaHJBl OCYLIECTBISIETCS KHOIKON |3'{| naHend KOMaHI WIH
KJIaBuIIeH < f >.

2.9.9.3. KomaHpa «CoeduHumb ¢ HeaUOUMbIMU»

Komanna ananormyna npegsiaymen (11.2.9.9.2), HO MOMeUYEHHBIE Y3JbI COSAMHSIOTCS C
ONMMKANIIMMU HEBUANMBIMU Y3TIaMH.

2.9.9.4. KomaHpa «Codenamb ¢ HeauUOUMbIMU»

KOMaH,ZIa U3MEHSET CITIOCO0 BBIJICJICHUA ITIOMCUCHHBIX Y3JIOB, ACJIasA X HCBUAUMBIMH.

2.9.9.5. KomaHpga «CoeguHUTb C BUAUMMbIMU B NJ1. IKpaHa»
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Ilo ortoi KOMaHAC IMOMCYCHHBLIC Y3JIbl COCAUHAIKOTCA C BHUAMMBIMHU HCIIOMCUCHHBLIMU
y3JIaMH, PaCCTOSIHUE 10 KOTOPBIX B MIIOCKOCTH DCK SABIAIOTCS HAUMEHBIIUM.

2.9.9.6. Komanpa «Ypanutb y3nbl n K9»

KOMaHI[a BBI3BIBACT YAAJICHUC H3 MOJCIIM TIOMCUCHHBLIX Y3JIOB UM BCCX KOHCUYHBIX
OJIEMCHTOB CBA3AaHHBIX C HUMHU, T.C. TCX, Y KOTOPBIX IIOMCUYCH XOTHA OBl OJIUH Yy3CJI.

BBICprIﬁ BBI3OB KOMAaHAbI OCYIICCTBIIACTCA KHOIIKOI |><:|

kiasuiei < Delete >.

IHaHCJIM KOMaHJd HIIN

2.9.9.7. KomaHga «ybnupoBaTtb»

Komanna  mo3Bomsier cayOinupoBaTh TOMEUEHHbIE Y3ibl M KD ¢  momaroBeiM
YBEJIMYEHHUEM WX KOOpPJIWHAT, pPa3MEpoOB, C TMOBOPOTOM Ha IMIare AyOJUpOBaHUSA, WU
CUMMETPUYHBIM OTPAXKEHHEM OTHOCHTENIBHO IUIOCKOCTEH Tri00albHON CHCTEMBI KOOpJWHAT.
[Tapamerpsl ayOnupoBaHUS 3aJalOTCS B BBIBOJUMOM Ha JKpaH MOCJIE IOAAYUd KOMAaHJbI
JINAJIOTOBOM TMaHEeNIu MOJPOOHO PACCMOTPEHHOM paHee, MPU OMUCAHUM aHAJTOTHYHOM KOMaH/IbI
Ju1s Beer mojenu (puc.2.47).

BeICTpBINi BBI30B KOMaH[bI OCYHIECTBIISCTCS KHOIKON |'$E| [MAaHEeJIW KOMaHI WIIHA
Kiasuien < d >.

2.9.9.8. Komanpa «KoppekTupoBaTb NosioxxeHue»

KOMaHZIa npeaHasHadyceHa Iajid U3MCHCHHSA KOOpAWHAT IMOMCYCHHBLIX Y3JIOB OJHUM H3
HMCIOMIUXCA B IIPpOTpaMMeE Croco0oB.

BBICTpBIi BBI30B KOMaH/Ibl OCYIIECTBIISIETCS OCYLIECTBIISETCS HA)XKaTHEM KHOIIKHU @ B
NaHeaun KOoMaHJ rpaduyeckoro peaakropa win kiasume < X >.

Komanzpl, onucaHHble HUXKE, MOTYT, TaKKe€, BbI3bIBATh COOTBETCTBYIOUIMMH KHOIKaMU
MaHeJIN KOMaH/ KOPPEeKIMHU KOOPAUHAT y3JI0B (CM.11.2, puc.2.4.).

[Tocne momaun KOMaHIBI PKpaH BBIBOJWUTCA AHaoroBas maHenb (puc. 2.9.9.3) Ha
KOTOPOH cieayeT yKa3zaTh CIIOCOOBI M MapaMeTpbl KOPPEKIMH KOOPAMHAT MMOMEYEHHBIX Y3JI0B
(mepemMecTUTb, BEIPOBHAThH U PACTSAHYTH MO JIUHUU U T.1.).

[IpeuiaraeMple B MaHeNW 3HAYCHHWs] NapaMeTPOB KOPPEKIMHU (IIPOEKIUH BEKTOpa
nepemenienusi, koopauHatel TOYKW) mnomywaroTcst  uHTepnperanueil  HaHECEHHBIX
N0JIb30BaTENEM Ha SKpaH IrpaMuecKuX 3JIEMEHTOB CIEAYIOUIMM 00pa3oM:

- B kauecTBe koopanHaT TOUYKMUM npu BBIOIHEHUH ONEPAAN MPEUIArat0TCs MPOEKIINI
KOOpJMHAT Kypcopa Ha OCH TJI00aJbHOM CHCTEMBbl KOOPAMHAT COOTBETCTBYIOIIHME MOMEHTY
MOCJIEHETO HAaXKaTHs JIEBOM KHOMIKHU MBIIIIH;

- B kauectBe mnpoekuuii BEKTOPA mnpemararorcss pasHOCTH KOOpIMHAT Kypcopa,
COOTBETCTBYIOILIME MOMEHTAM MOCIEAHETO U MPEANOCIEIHEr0 HaXKaTHs JIEBOM KHOIKHU MBIIIIH.

[Ipemaraemele 3Hauenust koopauHar TOYUYKW mpu HEOOXOAMMOCTH YTOUHSIOTCS
M0JIb30BATE]EM B COOTBETCTBYIOIIMX IMOJIIX pacCMaTpUBAacMOW IaHEIH HENOCPEACTBEHHO
BBOJIOM HYXKHBIX BEJIMYUH, WU [0 KOOpAMHATaM OJIDKalIIero ysia, Ui 4ero HeoOXOIMMOo
Ha)XaTh KHONKY ""Ymounume no y3ny', pacniolo)K€HHYIO Ha MMAHENIW HIDKE moJieid. Bo3MoxkHoO,
Takxke, npucBouth koopauHatam TOUYUKWM nyneBble 3HaueHusi, HaxxkaB kHonky '(0,0)",
PacIoJIOKEHHYIO CIIpaBa OT KHOMKHU "'Ymounumo no yzny".
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BBI3BIBACT CMCHICHUC ITOMCYCHHLIX Y3JI0B

B COOTBETCTBHHU C IPOCKIHUAMHN BEKTOpA Ha OCH r100aJbHON CHCTEMBI KOOpAMWHAT, YKa3aHHbIMU
B COOTBCTCTBYIOIIUX IIOJIAX BbIBOIIPIMOfI IIOCJIC HaXaTus KHOIIKH HH&HOI‘OBOﬁ IHaHCIIN.

BeICTpBI BBI30B KOMaH[Ibl OCYIIECTBIISIETCS

KOPPEKLMH KOOpAUHAT y3J10B (CM.11.2, puc.2.4.).

HaXaTu€M KHOIIKH

.7'I

B IIAHCJIM KOMaHJ/
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Puc. 2.9.9.3. [dunanoroBas naHenb Ans ykasaHus cnocoboB M napameTpoB
KOpPEeKLUUN KOOpAMHAT MOMEYEHHbIX Y30B

Haxxatne xHODKU

. FTOUHEHHOMY 110 F3Ian

| -

BBI3BIBACT CMCHICHUC IIOMCYCHHLBIX Y3JI0OB B

MJIOCKOCTH X0y SKPAHHON CUCTEMbl KOOPAMHAT COOTBETCTBUHU C MPOEKUUAMH BEKTOpa Hayajo
KOTOpPOTO COBMEIIAETCS C MpOeKIHeld Ha yKa3aHHYIO IMJIOCKOCTh OJMKaWIIero MnmomMe4eHHOTO

y3Jia, a OKOHYaHHC — C npoexuneﬁ

OJKaIIero

HCIMOMCUYCHHOI'O Yy3Jia. HpI/IMeHHeTCH B

clIydadax, Koraa HEPEMECTUTH IMOMCUYCHHBIC Y3JIbI HCO6XO}1I/IMO J0 COBMCHICHHA HpOeKHI/Iﬁ

YKa3aHHbIX ITOMCYCHHOI'O W HCIIOMCYCHHOI'O Y3JIOB.

OCYIIIECTBISIETCS HAXKaTHUEeM KHOTIIKH
(cm.m.2, puc.2.4.).

Brmn
| ]

.7IL

beicTpBIii  BBI30B 3TOM KOMAaHJbI

B MAHCIMW KOMaHIA KOPPCKIHUU KOOPAWHAT Y3JI0B

EHATE TI0 OIIICEsiinnas

lI:Il - :::

HpI/I HaXaTuM KHOIIKHU

IMOMCUYCHHBIC Y3JIbI COBMCHIAIOTCS B

miockoct DCK ¢ Oamkadmumu BUJIUMBIMU HCIIOMCUYCHHBIMHU Y3JIaMHU. BBICTpBIﬁ BBI3OB ATOM

KOMaHJbl OCYIICCTBIISACTCA HAXaTUCM KHOIIKH :E‘j’ B ITaHCJIM KOMAaHJ KOPPEKIMKU KOOPpAWHAT

y350B (cm.11.2, puc.2.4.).
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Tpsce s Koopmmares
TOURH % o

[Tocne Haxkatusi KHONKHU rporpamMma BBIBOAUT JAHAJIOTOBYIO MaHEb,
cogepxamytro koopauHatel TOUKHM B r1i06anibHOM cHCTEME KOOpPJIMHAT, B KOTOPOHU
M0JIb30BaTEIb MOXKET YTOUHHUTh UX 3HaueHUs. B pe3ynbraTe BBIOIHEHUS KOMaH/Ibl YKa3aHHbBIE
KOOPJMHATHI TOYKUA OyAyT MPUCBOCHBI BCEM BBIICICHHBIM y3J1aM. BBICTPHIN BBI30B KOMAaHIbI

MOXET, TaKKe, OCYIIECTBIATHCA HAXKATUEM KHOIKHU A s MaHeTu KOMaHJ KOPPEKIHU
KOOpAMHAT y3J10B (cM.11.2, puc.2.4.).

Beposeare mo mpanoi
nallopa]memnoﬁ ggn 8 éCK,

T OX0AALIET Yepes
TOUKY 06 =,/
HpI/I HaXaTuu KHOIIKH KOOpAUWHATBI TTOMCUCHHBIX TaKUM

npeoOpa3yroTcst 00pa3oM, YTO HX Z-KOOPAMHATHI SKPAHHOW CHCTEMbl KOOPIAMHAT OCTAIOTCS
HEU3MEHHBIMHU, & X- U Y -KOOPJIUHATHI - OMHAKOBBIMU. Ilpu 3TOM mpsimasi, neprneHIuKysipHas
IJIOCKOCTH X0y OCHU BJIOJIb KOTOpPOM BBIpaBHUBAIOTCS Y3ibl, npoxoauT depe: TOUYKY.

BBICTphIil BBI30B ATOM KOMaHJbI OCYIIECTBIISICTCS, TAKXKE, HaKATHEM KHOIIKU 2 5 namemm
KOMaH/l KOPPEKIIMU KOOPJIMHAT y3JI0B (CM.11.2, puc.2.4.).

+

Haxxatne xHomnku BBI3BIBAECT CMEILECHUE BBIACICHHON TPYIIIBI Y3J0B TaKUM
o0pa3om, 4yToOBI €€ KpaitHuil mpaBblii y3en Haxomauics Ha ocu oy DCK. BeICTphIii BHI30B ATOMI

KOMaH/Ibl OCYILIECTBJISCTCS, TAaKKe, HAKATHEM KHOIKH B asemw KOMaH/I KOPPEKIHH
KOOpJMHAT y3710B (cM.11.2, puc.2.4.).

Haxxatne KHOOKH ' BBI3BIBACT CMCILICHHUEC BI)IIICJICHHOﬁ Ipymmbl y3JIOB TaKUM
o0pa3om, 4yTOOBl €€ HMKHMM y3€1 HaxXOJIWJICS Ha OCH 0X, a KpallHui jeBblii — Ha ocu oy DCK.

BEICTpBI BBI30B 3TON KOMaHIbl OCYIIECTBIISETCS, TAKKe, HaXXKaTHEM KHOIKH L B TaHeNIu
KOMaH/i KOPPEKINH KOOpAUHAT Y3710B (CM.11.2, puc.2.4.).

+

Haxxatne kHOmKH BBI3bIBAET CMELICHHWE BBIJICJIEHHOW TIpYMIbl Y3J0B TaKUM
0o0pa3oMm, 4yTOOBl €€ HMKHMM y3€1 HaXOJIWJICS Ha OCH 0X, a KpallHuM jeBblii — Ha ocu oy DCK.

BEICTpBI BBI30B 3TOH KOMAaHIBI OCYIIECTBIISICTCS, TAKKE, HAKATHEM KHOIKH | B TIaHEIN
KOMaH/]T KOPPEKIIMU KOOPJIMHAT y3J10B (CM.I1.2, puc.2.4.).

Haxarne kHomkm LZE BBI3BIBAECT CMEILECHHUE BBIACICHHONM TPYIIBI Y3JI0B TaKUM
o0pa3oM, yToObl €€ HIKHUH y3en Haxonwics Ha ocu ox DCK. BeICTphIif BBI30B 3TOM KOMaHIbI

OCYIIECTBIISIETCS, TaKXKe, HaKATHEM KHOIKHU B asemn KOMaH/ KOPPEKIUH KOOPAHHAT
y3710B (cMm.11.2, puc.2.4.).

Haxxatme xHONOKH BBI3BIBA€T CMCIILICHHUEC BBI)IG.]'IGHHOf/i rpynmnsl y3JI0B TaKUM
o0pa3zom, 9ToObI €€ BepxHHUH y3en Haxonauics Ha ocu ox DCK. BeICTphIil BRI30B 3TON KOMaH/IbI

OCYIIIECTBIISIETCS, TaKXKe, HAKATUEM KHOIIKH B MaHENU KOMaHJ KOPPEKIUU KOOpAUHAT
y3710B (cMm.11.2, puc.2.4.).

Haxarue kHONKH - BBI3BIBAET CMEILEHUE BBIIEICHHONW TPYIIBl Y3J0B TAKUM
0o0pa3om, 4ToObl €€ BEpXHUH y3el HaXOAWJICA Ha OCH 0X, a KpallHui npasbliii — Ha ocu oy DCK.

BrIcTpBIit BBI30B 3TOM KOMaHIBI OCYIIECTBISETCS, TAaKXKe, HaXKaTHEM KHOIKU B TaHEIH
KOMaH]{ KOPPEKLIUU KOOPJMHAT y3JI0B (CM.I1.2, puc.2.4.).
+
Haxatne xHOIKH BBI3BIBAET CMEIICHHWE BBIICICHHOW TPYMIBI Yy3JI0OB TaKHM
o0pa3oM, YyTOOBI €€ BEpXHUI y3esl HaXOIWJICA Ha OCH OX, a KpaitHuii jeBblii — Ha ocu oy DCK.
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BeIcTpBIli BBI30B ATOM KOMAaHJbI OCYIIECTBISIETCS, TAKXKE, HAKATUEM KHOIKHU _J B MAHEIH
KOMaH]1 KOPPEKIIMU KOOPIAUHAT y3JI0B (CM.II.2, puc.2.4.).
+
| o
Haxarue kHomku BBI3BIBAECT CMEIICHHE BBIJICIICHHONW TPYIIBI Y3JI0B TaKUM
obpazom, 4ToObl €€ neBblii y3enm Ha ocu oy OCK. BeICTpblii BBI30B 3TOW KOMAaHIBI

OCYIIECTBIISICTCS, TAKXKE, HAKATHEM KHOIIKH L B IaHEIM KOMaH] KOPPEKIMH KOOPIMHAT
y3710B (cM.11.2, puc.2.4.).

CrHMME TPHYUHO
(o ®
Haxxatue xHomku = < IpHBOUT K CMEIICHHIO TOMEYCHHBIX Y3IOB B B
IUIOCKOCTH X0y SKpPaHHOW CHUCTEMBI KOOpAWHAT TakuM oOpazoM, urodbbsl TOUKA oka3zanack B

OCHTPC BBII[GJ'I€CHHOI71 00J1acTH. BBICTpBIﬁ BBI3OB 3TOH KOMaHAbl OCYHICCTBIIACTCA HaXXaTUEM

Py
KHONIKM ™® B [aHeId KOMaHJ KOPPEKIIUU KOOPAUHAT Y3J70B (cM.11.2, puc.2.4.).

Knonku ’ ; " |awm || BBIIIOJHAKOT CMCHICHUC IMOMCYCHHBIX Y3JIOB B IINIOCKOCTH X0y

SKPAaHHOW CHCTEMBI KOOpIWHAT TakuM oOpa3om, uToOosl TOUKA oka3anach Ha TOPU30HTAIBHOM

n BepTHKaHBHOﬁ JIMHUHX COOTBCTCTBCHHO, CUMMCTPUYHO pa3zlen;1}0mel71 IMOMCYCHHYIO O6J'IaCTL,

o A
COOTBCTCTBCHHO. BI)ICprH/I BbI3OB KOMaH]J OCYHICCTBIIACTCA HAKAaTHUEM KHOIIOK ™™ u

4P coorsercrBentO B nanenu komans KOPPEKIIMU KOOPJIMHAT y3JI0B (cM.11.2, puc.2.4.).

PACTAHYTE II0 EEKTODY
EOOME ockH 0X 3CH

o - e
Haxxatne KHOIKH MO3BOJISICT M3MEHUTH KOOPIWHATHI BBIICIICHHBIX

y3JI0B TaK, YTOOBI JICBBIM KpaHWI y3ell MOMEYEHHOH 00JacTH COBMAal ¢ X- KOOPJWHATOM
Hauana BEKTOPA, a kpaitHuii npaBblii — ¢ X- KOOpJUHATOW €ro okoH4yaHus. KoopauHaTbl
OCTAJIbHBIX Y3JIOB OMPEACIAIOTCS W3 YCJIOBHI MPOMOPIHOHAIBHOCTH PAa3MEpPOB MOMEUEHHOU
o0JacTd BAOJNb OCH OX DKPAaHHOW CHCTEMbl KOOPAMHAT. BBICTpPBI BBI3OB 3TON KOMaHIBI
OCYIIECTBJISIETCS HaXKaTHEM KHOIKH @ B mamHenu KOMaHX KOPPEKIIUUA KOOPJIMHAT Y3JIOB
(cm.m.2, puc.2.4.).

AHaJOTHYHBIM 00pa3oM paboTaeT KomMaHaa "'pacmanyme no eéekmopy 6001ab ocu OY

PaAcTAHFTE OO0 EEKTORT
EOONME oci 0Y 3ICKE

-
ICK"  (xHOIKa ) ¢ TOH numpb pasHHULEH, YTO M3MEHEHHE KOOpPIHHAT

(V) o 'ﬁ
IMOMEUEHHOM 00JIaCTH BEHITIOIHSACTCS B HaIlpaBJICHHUU OCH Oy . BLICTpBII/I BBI3OB - KHOIIKA == B

NaHeJIu KOMaH KOPPEKIMHY KOOPAUHAT Y3J10B (CM.11.2, puc.2.4.).

[Tocne mogaun 3TMX KOMaH] IporpaMmma BBIBOAUT JUAIOrOBYIO MaHenb (puc. 2.9.9.4), B
KOTOpOHM, MpHU HEOOXOIUMOCTH, CJelyeT YTOYHHTh KOOpJIMHAThl Hayaja M KOHIA BEKTOpA.
KHomkm pacronoxeHHBIE CIipaBa OT MOJIEH CO 3HAYCHUSMHU KOOPIUHAT TOYEK MpeIHa3HAYCHBI
JUIs MX YTOYHEHHUS IO MPOEKUMSM Ha IJIOCKOCTh X0Y SKPAHHOM CHCTEMBI KOOpIMHAT
OMKalIIMX K TOYKAM Y3JIOB. DTa OINEpalnusi MOKET OBITh BBHIMIOJIHEHA OTIEIBHO IS KaXKIOH
TOYKM WIN cpa3y ans BceX. Hakatue kpaiiHell NpaBoil KHONKM MPUBOAMUT K YTOUHEHHIO
PacCMOTPEHHBIM 00pa30M KOOPIMHAT BCEX TOYEK M OKOHYAHUIO pabOTHI C MAHETBIO.
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YTouyHEHHE KODpPAHHAT TOMEK |

K.oopaqrate Tossk & IKPAHHOM cucreme koopauHaT: OTeHMTE |

i E * b
TOMKH
1 |21 4472 £-UTOYHHTE MO Y3y |
<-BCE
2 [1401.68 |21 7112 <-YTOUHMTE N3 Y3y
<-BCE
BeecTu

Puc. 2.9.9.4. [lnanorosasa naHesib yTOYHEHUS KOOPAUHAT TOYEK BEKTOPA

Mexny kHonkamu ""pacmanyme no eexmopy 600o1v ocu OX 3CK'" u "pacmanyme no

eéexkmopy 60016 ocu OY ICK'" HaxoouTcsl KHOIIKa . OTa KHOIKa IO3BOJIET BBINOJIHATDH

KOM6I/IHaHI/IIO JABYX IMPCAbIAYIINX KOMaHA, OJHOBPCMCHHO pacCTiaAruBasd WJIHW YMCHbIIAA
IMOMCUYCHHYIO 001acTh B BCPTHKAJIbHOM W T'OPHU30HTAJIbHOM HAIIPABJICHUAX. BBICTpBIfI BBbI3OB

9TOW KOMaH/Bl OCYIIECTBISETCS  HaXaTHEM KHOIIKH B TIAHEIM KOMaHJ KOPPEKINH
KOOPJMHAT Y3JI0B (CM.I1.2, puc.2.4.).

Komanna "macuumaéupoeams no eécem koopounamam'’, Bbi3piBaeMasi KHOIKOW ¢ TaKUM
Ha3BaHMUEM, TIO3BOJIIET U3MEHUTH BCE KOOPAUHATHI IOMEUEHHBIX y3JI0B TyTEM YMHOXKEHHS HX Ha
KOd(QPHUIMEHT MacmTaOMpOBaHUsA, YyKa3blBa€MbId B JIUANOroBod maHenu (puc. 2.9.9.5),
BBIBOJMMOM TPOTPAMMOM MOCJE TMOJAYM JAHHOM KOMaHJIbl. BBICTPBIM BBI30B 3TOM KOMAaH]IbI

OCYIICCTBIISICTCS HAXKATUEM KHOIIKU & nanerm KOMaH/ KOPPEKIIMH KOOPJUHAT Y3JIOB
(em.m.2, puc.2.4.).

BeeauMre sHAaYEHHE
K.03 PPHUMEHT MACIUTAGHPOESHHUA I
| BeecTi I

Puc. 2.9.9.5. [lnanoroBas naHenb ykasaHus koadduuneHTa macwtabmpoBaHms

BBIpOBHATE BepTHEANEHD
o TOUKE -
T
Haxarue KHOIIKHN - BBI3BIBACT HpeO6pa3OBaHI/IC KOOpAuHaT
BBIZICJICHHBIX Y3JIOB HyTeM NEepeMCIICHUA HX B HAIIPABJICHHUU OCHU 0X 3KpaHHOI>'I CHUCTCEMBbI
KOOpJAWHAT TAaKHUM O6pa30M, 4YTO HMX X-KOOpAWHATBI CTAHOBATCA OAWHAKOBBIMHW M JICKAT B

IUIOCKOCTH, NMEPHNEHAUKYISPHON ocu ox u npoxoxdueil yuepe3 TOUKY. BeicTpslil BBI30B 3TOM

KOMaH/Ibl OCYILIECTBIIICTCSI HA)KaTUEM KHOINKHU **° B MaHEJM KOMaH]l KOPPEKIMH KOOPAUHAT
y3710B (cMm.11.2, puc.2.4.).
BripoBHATE MopEE OHTATEHD
no TOYKE
AT —
Komanna "esipoenamse zopuzonmmanvho no mouke" (KHOTKa )

aHaJIOTM4YHa npem)mymeﬁ, HO ICPEMCIICHHA Y3JI0B HAITIPABJICHBI BAOJb OCH 0y, U IINIOCKOCTh, B
KOTOpOfI BBIPABHUBAIOTCA IMOMCYCHHBIC Y3JIbl, MNCPIICHAUKYJIISAPHA y1(a3aHH01>i OCH. BLICTpBIP’I
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BBI30B OTOM KOMAH/IBI OCYIIECTBIIICTCS HaKaTHEM KHONKH -~ B MAaHEIH KOMaHJ KOPPEKIIUH
KOOPAMHAT y3J10B (cM.11.2, puc.2.4.).

Komanna ""moseepnymuv eoxpye mouku na y2on F' BbI3bIBaeT MOBOPOT BBIJCICHHBIX
y3710B B miockoctu xoy JCK Bokpyr TOUKUM Ha 3amanubIi yron. 3HaueHue yria 3a1aércs B
JIMAJIOTOBOM TaHENM, BBIBOAMMOM IMPOrpaMMOM IOCIE MOJadyd KOMaHJbl. BBICTpBIM BBI30OB

KOMaH/JIbl OCYIIECTBIISICTCS Ha)XaTUEM KHOIIKH £ 5 manen KOMaH/ KOPPEKIIMH KOOPAMHAT
y3710B (cm.1.2, puc.2.4.).

[ToBepEYTE IO THEM TOMKAN

3 "
=." 2,
Komanna "noeepuyme no mpém moukam' (kHOTIKA : = )
Mpe/IoiaraeTt, 4YTo MpeABapUTEIHLHO HA DKPaH B peXkuMe ""pucosamsv konmyp' ObUIA HaHECCHBI
1Ba OoTpe3ka mpsiMoit (puc. 2.9.9.6). [ns yrouHeHHs KOOpJAWHAT TOUYEK Cpa3y Mocie HaxaTHus
KHOTIKY TPOrpaMMa BBIBOJIUT JUAIOTOBYIO MaHENb, PACCMOTPEHHYIO PaHEe M MPEICTABICHHYIO
Ha puc. 2.9.9.7. IloBOpOT BBINOJHAETCS BOKPYI BTOPOM TOYKM B HOPSAKE OYEPETHOCTU
dukcal Ha TaKOW yroJi, IpH KOTOPOM IIepBasi TOYKA COBMECTHUTHCS C TpeTbed. BhICTpbIit

BBI30B ATOM KOMAaHJIbI OCYIIECTBISICTCS HAXXaTHEM KHOIIKU s 5 nawenn KOMaHI KOPPEKIIUU
KOOpJUHAT y3J10B (cM.1.2, puc.2.4.).

o)

Puc. 2.9.9.6. [ToBOpPOT NOMEYEHHbIX Y3M0B N0 TPEM To4YkaM (umdpamm nokasaHa
nocrnefoBaTeNibHOCTb (OUKCaALUKN TOYEK): @ - UICXOOHOE MOSIOXKEHNE C
HaHECEHHbIMN OTpe3kamu; 6 - NONIOXKEeHUe y3oB Mocsre BbIMOMHEHUS
KomMaHab!

UTouHEHWE KOOPAMHAT TOYEK
K.oopamHare Tovek & AKPAHHOM crereme koopouHar: e |

Y

|?49.521 {-YTOYHMTE MO Y31y |

2 |321 E52 |?94.31 B < -YTOMHMTE MO Y31y | <-BCE

<-BCE

] |3153.?1 |?88.924 {-YTOYHMTE MO Y31y |

BeecTu

Puc. 2.9.9.7. lnanorosas naHesib yTOYHEHUSI KOOPAUHAT TPEX TOYEK

Knonku nox obmuMm Ha3BaHueM "@vipoénams no nunuu'', BHI3BIBAIOT BhIPAaBHUBAHUE
MIOMEYEHHBIX Y3JIOB IO MOBEPXHOCTH, 00pa3yIoIIe KOTOPOil MePIEeHUKYIISIPHBI MIJIOCKOCTH X0)
SKpaHHOW CHCTEMBl KOOPAMHAT M IPOXOJAT 4Yepe3 HAHECEHHYIO I0JIb30BATEIEM Ha HSKpaH
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P

L
nocienH JuHuo (puc. 2.9.9.8). Ilpu HaxkaTuu KONKH nepeMenieHue y3JaoB

#)

npousBoauTcsa Baojab ocu OY DOCK, a nmpu HaxaTUu KHOIKHU \_l — BIOJIb OCH OX.
o - 3

BrICTpBIN BBI30B KOMaH]I OCYIIECTBIIACTCS Ha)XaTHEM KHOIOK == W I} COOTBETCTBEHHO B

MaHeIu KOMaH/ KOPPEKIIMU KOOPAUHAT y3JI0B (CM.I1.2, puc.2.4.).

Ecnu nocneanum rpaduyeckuM 3JIE€MEHTOM, HaHECEHHBIM IOJIb30BaTENeM Ha JKpPaH,
SABIISICTCSI OMPE30K NPAMOU, TO TIOMEUCHHbIE TOYKH BBIPABHUBAIOTCS B IIJIOCKOCTH,
NEPIEeHIUKYIAPHON IJIOCKOCTH X0y SKPaHHOW CHUCTEMbl KOOpPAMHAT M MPOXOIAlIeil uepe3
HapUCOBaHHBIN OTpe3ok (puc. 2.9.9.8a). Ecnu HaneceHa Kpueas, TO BBINOJHSIETCS CIUIAWH
amnmpoKcuManusi BToporo mopsiaka (puc. 2.9.9.82).  Jlns mnpsmol KOOpAWHATHI OTpe3Ka
YTOUHSAIOTCS B JuajoroBoil maHenu (puc. 2.9.9.4), BBIBOOAMMON NIporpaMmoi cpaszy mocie
nonayn komanjel. Ecnu HapucoBaHa KpuBas, TO JUisi oOecrieuyeHus BO3MOKHOCTH YTOYHEHHS
KOOPJMHAT TOYEK, OMPESIIOmuUX (OpMy KPUBO, BBIBOJUTCS TTaHENb, IPE/ICTABIICHHAS HAa PUC.
2.9.9.8. Tak ke, Kak U B paHee PaCCMOTPEHHOW MaHeI AJs BEKTOpa, B MPABOM YacTH MaHelu
MMEIOTCSl KHONIKM, TIPEIHA3HAYCHHBIC U1 YTOYHEHHS KOOPJIMHAT TOUYEK IO MPOEKIUSM Ha
IUIOCKOCTh XO@y SKPAaHHOM CHUCTEMBbI KOOPIMHAT ONMMKAMIIMX K TOYKAM Y3JIOB. JTa oleparus
MOJKET OBITh BBHITIOJTHEHA OTICIBHO IS KKJIOW TOYKH MIIU cpa3y Ui BceX. Hakarue kpaiiHen
MpaBol KHONKU MPUBOJUT K YTOYHEHHIO PacCCMOTPEHHBIM 00pa3oM KOOPIMHAT BCEX TOYEK U
OKOHYAHUIO PabOTHI C MAHENBIO.

T T

a) VooB)

x ®

Puc. 2.9.9.8. Koppekuus koopauHaT y3roB NO KOMaHOe "ebIpO8HSIMb MO
JUHUU™: a, 6, 8 - N0 ABYM TOYKaM KPUBOW MUIM MO OTPE3KY NPAMON; 2,
0, € - N0 KpuBomn

[Ipn HaHeceHMM Ha 3KpaH OKPYXHOCTH JJIi YTOYHEHHs €€ MapaMeTpoB Ha JSKpaH
BBIBOJMTCS MaHENb, IPpeCTaBIeHHas Ha puc. 2.9.9.9. KoopauHatel e€ ieHTpa Takke MOTryT ObITh
YTOYHEHBI IO MPOEKIMSIM OJMKaNIIero y3ia Ha III0CKOCTh X0y SKPaHHON CHCTEMbI KOOPIMHAT.
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Beon pagHyCcad H KOOPpAHHAT LWEHTPA DKPYXKHOCTH: |

Faguyc = OTHEHMTE |
KOOPGHHETE LeHTpa B IKPAHHOR cuycTeme koopaMHaT;
w= |5057.44 y= 198543 carounTe o ysny |

BeecTH

Puc. 2.9.9.9. [lnanorosas naHesnb ANs YTOYHEHUS NapaMeTpOB OKPY>KHOCTU

Cnenyromue ganee ase komauael ""Ceepuyms OX" u "Ceéepuymos OY' npegHazHayeHbI
s mpeoOpa3oBaHUs KOOPAMHAT MYyTEM 3aMEHBl OJHOW U3 JIEKAPTOBBIX KOOPJHMHAT YTJIOM.
KoManap! 0T/IMYaroTcst TOIBKO KOOPAWHATON, KOTOpask Mpeo0pa3yercs B yroii: B IEPBOM CIy4yae
CrepryTe BoEpyr TOURHM

HayTon F
(:I = F

Crepryte Borpyr TOURH

Ha yTomn ?_’ 8 .

oy
HaXaTueM KHOIIOK |b) n - COOTBCTCTBCHHO B IIAHCJIMW KOMAH/ KOPPCKUOHWH KOOPpAMWHAT

y3710B (cMm.11.2, puc.2.4.). Ocb, BOKpPYr KOTOpOW CBEPTHIBAETCS MOA00JIACTH MMOMEUYEHHBIX
y3JI0B, MEPHEHIUKYISPHA IUIOCKOCTH X0y SKPAHHOW CHUCTEMbI KOOPJIMHAT M NPOXOAMUT yepes
TOYKY. Komanapl ynoOHB B ciay4asx (OpMHpOBaHHS OCECHMMMETPHUYHBIX OOIacTeil co
CIIO)KHBIMU MEPHUJIMOHATIBHBIMU CEUYEHUSMH, KOTOpble Jierde (opMUpOBaTh B J€KapTOBOMH
cucreme koopauHaT. Ha puc. 2.9.9.10 npencraBieH npuMep UCMIOIb30BaHUS NEPBON KOMaHAbI
U3 paccMaTpUBaeMbIX, KOT/Ia Mocie NpuAaHus 001acTH HYKHOTO Mpo¢uiis BHIIOIHEHA IOMETKa
Bcex e€ y3710B U cBEpTKa Ha 180°.

Jlis koMaH/1 HEOOXOJMMO yKa3aTh KOOPJIMHATHI TOUKH, Yepe3 KOTOPYIO MPOXOAUT OCh, U
yrol CBEPTKH, COOTBETCTBYIOLIMN MaKCUMaJIbHOMY pa3Mepy BbLAEJIEHHOW 00JacTH,
npeoOpasyemMoMy B yroi. B kauecTBe paguyca y3ia IpUHUMAETCsl B IIEPBOM CIIydae pacCTOSTHHUE
or y3na 1o TOYUKM mno ocu oy, a BO BTopoM - 1o ox . IIpm 3TOM yros, Ha KOTOpBIA
MIOBOPAYMBAETCS y3€Jl, IPOIOPLHUOHANIEH PA3HOCTH y U X kKoopauHaT y3na u TOUKH (B nepBom
Y BTOPOM CITy4asiXx COOTBETCTBEHHO).

3TO KOOpAuHaTa oy (KHOIKa ), BO BTOPOM - OX SKpPaHHOM CHCTEMBI

KOOpJAUHAT (KHOIIKa BeICTpBI BBI30B KOMAaHJ OCYILECTBIIETCS
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A max T Xmm

a

onactu:

NcxoaHoe cocTtosiHMe obnactun; 6 - nomedyeHHass obnacTtb C HaHECEHHOW

OKPY)XHOCTbIO; 8 U 2 - pe3ynbTaT onepauuu.

9

'BblAENEHHON O

Puc. 2.9.9.10. Onepauusi CBEPTKM

TOYKY. Vron mnponopuuoHajleH pacCTOSIHUIO TOYKH OT Hauboiee

"Ceepnymv 6okpyz OZ'" 10BOpauMBacT Y3JIOBBIE TOYKH BOKpPYI OCH,

Komaner
MPOXOAIICH uepe3

61actu o ocu OZ. MakcuManbHOE 3HaUYECHHE yria 3aJ1a€TCs B

y,[[aHéHHOI/I TOYKH BBIACICHHOH O

[IpuMep BBINOIHEHUS KOMaH/BI

(v

IIaHeIu, BBIBO)IHMOfI nmporpamMmMoun IMocCjC moJgadr KOMaHIbI.

npejcTaBieH Ha puc.2.9.9.11.

Onepauusa cBepHyTb Bokpyr OZ: a - ucxogHoe

Puc. 2.9.9.11.
COCTOSIHME BblOENEeHHON O

TOYKA

pe3ynbTaT onepauuu.

6
BblGpaHa B LeHTpe ceveHns. 3agaH yron CBEPTKM pasBHbin 720 rpagycos.

onactu;
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Brip0BHATE M {1 40TAHYTE
II0 JTOEDETL
- ) e
Haxxatue kHOmnKH (OBICTpPBI BBI3OB - KHOINKAa = ' B TAaHEIH

KOMaH]I KOPPEKLMU KOOPJIMHAT y3JI0B, OMUCAHHOM B .1M.2, puc.2.4.) BbI3bIBAECT BHIPABHUBAHHE U
pa3MelieHre MMOMEUEHHBIX Y3JIOB MO MOBEPXHOCTH, 00pa3yrolue KOTOPOW MEpIeHIUKYISIPHBI
IJIOCKOCTH X0y SKPAaHHON CHCTEMbl KOOPJIMHAT U MPOXOJAT Yepe3 HAHECEHHYIO MOJIb30BaTENIEM
Ha 2KpaH nocienHio Jmau (puc. 2.9.9.11). Eciu nmocnenHuM  rpaduyeckuM 3IEMEHTOM,
HaHECEHHBIM TI0JIb30BATEJIEM HA JKpaH, SBISCTCS OMPE30K NPAMOI, TO TIOMEUYECHHbIE TOYKU
BBIPAaBHUBAIOTCSI B ILJIOCKOCTH, MEPIEHIUKYISIPHON TUIOCKOCTU X0y OHKPAaHHOHW CHUCTEMBI
KOOpJAMHAT U IMPOXOASIEH uepe3 HapUCcOBaHHBIM oTpe3ok (puc. 2.9.9.11a.). Ecniu nHanecena
Kpueas, TO BBITIOJHACTCS CIUIAWH ampoKCHMAIMs BToporo mopsaka (puc. 2.9.9.112.). B atux
JBYX CIydasX IIpU BBINOJHEHUU ONEpallMM BHAYajlle OTBHICKMBAETCA IIOMEYEHHAsh TOYKa
Onuxkaiiiias K Hayaly JUHMM, W 3aTE€M HadallbHble OTHOCHUTENbHBIE KOOPAMHATHI OCTaJIbHBIX
TOYEK OMPEIEISAIOTCS MPOMOPIUOHAIBHO PACCTOSHUSIM OTHOCHUTENIBHO 3TOM TOuku. [losTomy
WHOTJa BHaYase HEOOXOAMMO MEPEMECTUTh BCe TOMEUEHHBIE TOUKHU TaK, YTOObI Onmkaiiiien K
Havyaly JIMHAHM OKa3ajach MMEHHO Ta TOYKa, KOTOpas IOCie MpeoOpa3oBaHus JOKHA COBIIACTh
¢ HauaioM JuHHH. Ecnu HaHeceHa OKpyycHOCMb, TO BBINIOIHACTCS BBIPABHUBAHHME TOYEK IO
paauycy HapUCOBAHHOW OKPYKHOCTH, JIeKalled B IJIOCKOCTH X0y OJKPAHHON CHCTEMBI
KOOpJIUHAT MYTEM MEepeMelIeHHs UX M0 paanycy, IpoxoasaiieMy yepe3 Touky. [locie momauu
KOMAaHJIbl Ha 3KpaH JJIsi YTOUYHEHHUS MapaMeTpoOB Ipa@UUYeCcCKOro 3JEMEHTa BBIBOJUTCS OJIHA U3
JIMAJIOTOBBIX MaHeseH, MpeACTaBlIeHHBIX Ha puc. 2.9.9.4, 2.9.9.7 ummn 2.9.9.9 B cooTBeTCTBUM C
HapucoBaHHOU ymHKMeH. Kak u B Apyrux ciydasix, mpeajaraeéMble KOOPAUHATHI COOTBETCTBYIOT
KOOpJMHATaM TOYE€K HAHECEHHBIX Ha DKPaH, U MOTYT OBbITh YTOYHEHBI MYyTEM 3aJJaHUS X TOUHBIX
3HAQYEHU B COOTBETCTBYIOIIUX IMOJSX WJIM COBMEHICHUEM C MPOSKIUSAMU OMMKANIINX Y3JI0B,
JUIS 4Yero cleAyeT HaXaThb KHONKH, PACIOJIOKEHHBIE CIpaBa OT COOTBETCTBYIOIIUX IOJICH.

.7IL

BrICTphIil BBI30B KOMaHIBI OCYIIECTBISETCS  Ha)KaTUEM KHOIKHU
KOPPEKIUU KOOPAUHAT Y3JI0B (CcM.11.2, puc.2.4.).
Jlanee B manenu mpeoOpa3oBaHUS KOOPAMHAT TIOMEUYEHHBIX Y3JO0B MPHUCYTCTBYET

CAEMHYTE OO JAHMA

D it
komanna '""Coeunyms no aunuu' (KHOTKA = - W= ). Ilo otoii  komanne
[IOMEUEHHBIE Y3JIbl CABUTAIOTCS B HAIPaBJICHUU MEPHEHAUKYISPHOM MPSAMOM, MPOXOIsIien
4yepe3 Hayajlo M KOHEI] HAaHECEHHOW Ha »dKpaH KpuBod. IIpm »sTOoM BenuumHa cuasura
COOTBETCTBYET (opMe U MOJIIOKEHHUIO KpUBOH (puc. 2.9.9.12). Takxke Kak W B NPEIbIIyLIEM
cllyyae, 1ociie oJjauu 3TUX KOMaHJ IporpaMMa BeIBOAMT MeHIo (puc. 2.9.9.7), nmo3Bosioniee
YTOYHUTH KOOPJMHATHI TOUEK, ONPEAEIAIONUX GopMy KPUBOIL.

B IIAHCIIM KOMaHJ/
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Puc. 2.9.9.12. Koppekuna koopguHaT y3foB No KomaHae "ebIipo8HsImMb U pacmsiHymb
no sIuHUU” No OBYM TOYKaM KPMBOW UMM MO OTPE3Ky NpsMon (a, 2 n X -
COOTBETCTBEHHO): a, 2, X - UCXOAHOE MONOXEHNE MOMEYEHHbIX Y3M0B U
NVHWSA, HaHeCeHHas Nnorb3oBaTenemM Ha 3kpaH; 6, 8, 4, e, 3, U - NONoXeHue
Y3r0B Nnocne KoppekLumm

)

Puc. 2.9.9.13. Koppekuusi koopauvHaT y3rioB MO KomaHae "cOeuHymb Mo
JIUHUU"™: a - NCXOAHOE MONOXEHWEe MOMEYEHHbIX Y3I0B U KpuBasg,
HaHeCceHHas nornb3oBaTeniemM Ha 9KkpaH; 6 - NonoXeHwe y3noe nocne
KoppeKuum
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[Ipn BBINOSHEHUM CABUIAa MOMEYEHHBIX Y3JI0B IO IPSIMON JIMHUHM, KPOME YTOYHEHHUS
KOOpPJMHAT TOYEK, HMEETCd BO3MOXXHOCTh YTOYHEHMS YIJIOBOTO TIOJIOXKEHUS OTpEe3Ka
HAHECEHHOI'0 Ha 3KpaH. DTU YTOUHEHHUS BBOJATCS B MEHIO IIPEJCTaBICHHOM Ha puc. 2.9.9.14.
Kpome Toro, MoxkxHo BbIOpaTh croco® mpeoOpa3oBaHHs pa3Mmepa OOJACTH C MOMEUYEHHBIMU
y3namu 1o ocu QY DCK. BeicTphiil BBI30B 3TOM KOMaH/bl OCYIIECTBISAECTCS Ha)XaTHEM KHOIKU

-
== B [IaHEJTU KOMaH]l KOPPEKIMU KOOPIMHAT y3/10B (CM.I1.2, puc.2.4.).

¥ TOAHEHEE KOG HHAT TR ﬁl
Enopmssms ower, = AKPAHAIN e soopoar L3 T
i ) 5 /'I w 5-: ¥
T
1 |5’-"|:':I ||:| CAToARTE. N0 BRI |
= 4B
— 2 |WeRG [137233 camossme nosany |
. Mrsiesn K2 0 Y2 nagn ] et
. FRLL] = [45 i
N,
| Boscruyron F I

|D0m&mmmmpwwocuﬂ'r’l con MOEPTIEHELAC AR PRACIOMION |

Puc. 2.9.9.14. CoBur nOMeYeHHbIX Yy3S10B MO KPUBOW: @ - UCXOLHOE MOSIOXKEHUE
NOMEYEHHbLIX Y3510B U KpUBOWN; 6 — MEHIO AN YTOYHEHUS KOOpAUHAT
TOYEK W YrIOBOro NOSIOXKEHUSI OTPe3Ka HAHECEHHOro Ha 3KpaH; 8 —
MeHI0 ans Bblbopa cnocoba npeobpasoBaHus pasamepa obnactu c
NomMeYeHHbIMW y3ramn; 2 - NOMOoXEHWe Y3roB NOCne BbIMOMHEHMUS
nepBown KOMaHAbl cABMra rno npsiMmon nepebiM Crnocobom

CaereryTe o cdepe
7Y |
[Ipn HaxxaTUM KHONKHU = = OCYIIECTBIISIETCS CABUT 00JacTH
[IOMEUEHHBIX Y3JIOB TaKuM OOpa3oM, 4TO MX Z-KOOPJIMHAThl HSKPAaHHOW CHCTEMbI KOOPJIHWHAT
CMelalTcd 10 oOpa3yromed cdepsl ¢ paJuycoM YKa3aHHBIM IOJ30BaTeleM B MEHIO,
MTOKAa3aHHOM Ha puCyHKe 2.9.9.156. Ilpu 3TOM X - M y - KOOpAMHATHI 3KPaHHOW CHCTEMBI
KOOP/AMHAT OCTAI0TCs HEM3MEeHHbIMU. [Ipr HEOOXOIMMOCTH B 3TOM MEHIO MOKHO BBECTU BBICOTY
chepuyecKoro cerMeHTa U YTOYHHUTHh KOOpJAUHATHI LIEHTpa cdepbl. BICTpbIN BBI30B KOMaHIbI

OCYIIECTBIISICTCS HAXXKATHEM KHOITKA o 5 nanen KOMaH]I KOPPEKIMU KOOPAHWHAT Y3JIOB
(em.m.2, puc.2.4.).

Ha pucynke 2.9.9.15 mpexacraBieH mnpumep MOCTPOCHHS CHEPUIECKOTO CErMEeHTa,
KOTOPBIM MIUTIOCTPUPYET NpUMeHEHUs KoMaH bl "Coeunymo no cgepe"'.
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JuMeHT aIm4I OusenTams
acelt I'CE OCeH I'CE
T

— Pagmyesl 5 AEPAHHOM cucteme koopounar
OTreHMTE |
Ry = |4DD Mpu eeode Rz <= 0 nonaraetca Rz = Raw,
T.E.NOEEPHHOCTE CHEPUYECK 89
Rz = |2UD

BeecTy

— Koopaunate uertpa B AKPSHHOM cucteme koopaunar:

w= |0 L oy= IE‘ £ -UTOHHLTE [0 Sy I

Ompeesrama
oceit

i 400

e) r _ad‘fz-? ﬂn" 5

i1

YA E R

Puc. 2.9.9.15. lMNMpumep npumeHeHns komaHabl «CABUHYTL No cdepex»: a —
3aroToBKa Ang NOCTPOEHUs chpepryeckoro cermeHTa; 6 - ucxogHoe
nonoxeHne o6nacTU MOMEYEHHbIX Y3fIOB U  OKPYXXHOCTb,
HaHeCeHHbI NoSib30BaTeNeM Ha 3KpaH; 68 — MEeHI0 AN1s BBeAEeHUS
napamMmeTpoB cdrepbl U YTOYHEHUSA KOOPAMHAT LeHTpa cdepbl; 2,0—
pesynbTaTt BbINOMHEHNA KOMaHAbI

Crnenyetr uMeTh B BUJly, YTO MPU OTCYTCTBUU MOMEUEHHBIX Y3JIOB JJI1 BCEX KOMAaH] 3TOU
MaHEJT! BBIICIEHHBIMU OYIyT CUNTATHCS BUIANMBIC Y3TIBI.

Komanna "Koumpons noeepxmnocmein” Brio4aeT (BBIKJIIOYAET) PEXKUM KOHTPOJIS
MEPECEUCHUI TPACKTOPUU TEPEMEIICHHS y3JIa TOBEPXHOCTEH BBEIEHHBIX paHee KOHEUYHBIX
AJIEMEHTOB, UTO MEHSET PE3YbTaT BHIMOJHEHUS HEKOTOPHIX KoMaH . [Ipu BKIIIOUEHHOM pexuMe
B TaHETW M MEHIO ycTaHaBinuBaercs (rmaxxok. I[lo3BoisieT MCMOMB30BaTh MOBEPXHOCTH paHEE
BBE/IEHHBIX KOHEUHBIX AJIEMEHTOB JJISl TOCIEYIOIINX MOCTPOCHUH.

</p>

<p>
IIpu BKIIIOYEHHOM peXHMME Y3JIbl B pE3yJlbTaTe BBINOJHEHHUS KOMaHIbl OyIyT
pacrionaraTeCsi JUOO Ha OnMXKailled K HMCXOTHOMY IOJOXEHHIO Y3Ja IOBEPXHOCTH paHee
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BBEIIEHHOTO KOHEYHOTO JJIEMEHTa (IUIi KOMAaHJ BBIPABHUBAHUS), JIMOO TO3UIIMOHHUPOBATHCS
OTHOCHUTENIbHO ATOW MOBEPXHOCTH (AJI1 KOMAaH] MO3ULUOHUpOBaHUs). [Ipu 3TOM MOBEPXHOCTH
JIOJDKHA TIEPECEKaTh TPACKTOPHIO Y3J1a.

OOpabaTbiBaloTCA MOBEPXHOCTH OOBEMHBIX SJIEMEHTOB, IUIACTUHBI, 3JEMEHTapHbIC
MOBEPXHOCTH, IMHEHHBIC U HEJTMHEHHBIE JIEMEHTHI TPYO, KOHTAaKTHBIE POJIMKH, IIAPHI.

[Tpu BBINOTHEHUU MO3ULIMOHUPOBAHUS COXPAHAETCS OTHOCUTENLHOE MOJI0KEHUE Y3JI0B.

HpI/I BBITTIOJTHCHHUHU KOMAaH][ BbIpaBHUBAHHWA BCC IOMCYCHHLIC Y3JIbI 6y,IIYT BBIPOBHSHBI 11O
MTOBEPXHOCTH.

Ha PUCYHKC IIPEACTABIICH NPHUMCEP BLIIIOJIHCHUA B paCCMATPHUBACMBIX PCIKUMAX KOMAaHbI
MO3UIIMOHUPOBAHMSI CBEPXY JJIsl CONPSKEHUsI MaTpyOKa.

</p>

Y

a)ﬁ

X

6)

>

BBIAENEHHEIE Y311k, onepauwnn
KomaHabl KOpPEKLMW NON0XKEHNA Y3N0E
[ ; ¥ KOHTPO/b nosepxrocTei snemenTos
Pacnonoxute ceepxy ot TOHKIA
7 % Py
1 [V-KOHTPONE TTOBER-HOCTEM K3
X
\I_ > .u

<p>
Puc. 2.9.9.16. Koppekunsa koopauHaT nNpu BKITHOYEHHOM pPEXUME KOHTPONS
NMOBEPXHOCTEN. a - uUCXogHoe nonoxeHue, 6 - pesynbTaT BbINOSIHEHUA onepauun
No3NLMOHMPOBAHNA CBEpXy OT TO4YkM. T - yKasaHHOE TMOJSIOXKEHNE  TOYKU
NO3MLMOHNPOBaHNS (MOMOXEHMe Kypcopa B MOMEHT MOCMEeAHEero Lenyka neBou
KHOMKOW MbILLIN).

[Ipu popmupoBaHun 0O0BEMHBIX MOJAENEH MAHUIYJSALUN BBITOJHSIOTCS Pa3AeIbHO JIs
KaX/101 U3 MOBepXHOCTeH.  J{JIs 3TOrO y3IBl CleyeT NpeABAPUTEIHHO Pa3MECTUTh B YI0OHOM
JUIS. BHIPABHUBAHUSI MECTE€ OTHOCUTENILHO MOBEPXHOCTEH.

K xomaHaM NO3MIIMOHUPOBAHUS OTHOCSTCS:

e PacrnonoxuTts cripaBa u cBepxy or TOUKMH,
Pacnionoxxuts cneBa u ceepxy ot TOUKMU,
Pacnionoxxuts cneBa u can3y ot TOUKU,
Pacnionoxwuts cripaBa u cHuzy or TOUKMH,
Pacnionoxurs crpasa or TOUKU,
Pacmonoxwuts cieBa or TOUKH,
Pacnionoxuts ceepxy or TOUKH,

e Pacnonoxurs canzy ot TOUKMU.

OcTasibHbIE KOMaH/Ibl HHTEPIPETUPYIOTCS KAK KOMaH/Ibl BBIPABHUBAHHUS
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2.9.9.9. KomaHga «Koppekuunsa paamepoB»

Komanna BbINONHSAETCS, €CIM MOCISTHUM TpadUuecKuM MPUMUTHBOM SIBIISETCS Kakasi-
1100 13 pa3sMEpHBIX JUHUN. DTO SABIIAETCS 00s13aTEIbHBIM YCIOBUEM BBIITOJIHEHHUS KOMaH/IbI.

BeICTpBIil BBI30B  KOMAaHJbI OCYIIECTBISCTCS HaXKaTHEM KIaBHIIM X WK JIIOOOU
KHOIIKM B ITAHEJIM KOMaHJ KOPPEKIMH KOOPIUHAT y3JI0B.

Ilocne nmomaum KomaHABI NPOTPaMMa BBIBOJMT IIAHENb, B KOTOPOM YKa3aHO 3HA4YCHUE
3a[JaHHOT'O pa3Mepa, N0cJIe KOPPEKLIUU IPUHUMAETCS 3aJaHHOE T10JIb30BaTEIIEM 3HAYCHUE.

Koppekuus BeIIOIHAETCS 110 CIEAYIOLIUM IIPaBUIaM:

1. OGpabaTbIBaeTCS TOIBKO MOCIEAHAS U3 HAHECEHHBIX Pa3MEPHBIX JTMHUH.

2. Eciu o6a y3ma, MexAy KOTOPHIMH TIIOKa3aH pa3Mep, HMEIOT OJIMHAKOBBI YpOBEHb
BbIIeTIeHHs (00a BUIUMBI WIIM 00a TIOMEYEHBI), TO MPU KOPPEKIMH pa3Mepa MepeMeniacTcst
BTOPOi1 y3en no nopsaky ykazanus (Puc.2.9.9.9.1).

3. Ecnu nomeueHa rpymmna y3jioB, a pa3Mep yKa3aH MeX/1y MOMEUYEHHBIM U HEIOMEUYEHHBIM
y3JI0M, TO pa3Mep MPUHUMAETCs AN BceX MoMedeHHbIX y31oB (Puc.2.9.9.9.2). 3xecr B
KAauecTBE pa3Mepa yKa3aHO pacCTOSHUE B IMPOCTPAHCTBE OT Hayajla KOOpAMHAT, a
pPE3yJIbTATOM BBIMOJIHEHHS] KOMaH/bl SBJSIETCS PACIIONIOKEHHE Y3JI0B Ha cepe yKa3aHHOTO
paauyca.

VYrinoBsie pa3Mephl TaK)Ke MOTYT KoppekTupoBaThes (Puc.2.9.9.9.3).
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- 500 -

Lx =

OTMeHa

[ BeecTy }

6) v
Lx = EUU| OTmeHa

[ Beectw J

6’) - 600

| W

Puc.2.9.9.9.1. a -mogens ¢ 3agaHHbIM pas3mepom, 6 -
KOppeKLuMs 3HavyeHus pasmepa, 8 - pe3ynbTaT BbIMNOMHEHMUS
KOMaHpbl.
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L3=1114,k &3

h 4
Lxyz = 111463 OTHeHa
[ BeecTu J
6) v
Lxyz = 1000 OTHMEHS
[ Beectu ]
h 4
€) ‘

L3=1000

Punc.2.9.9.9.2. a -mogenb ¢ 3agaHHbIM pa3mepoMm , 6 - KoppekLms
3HayYeHus pasmepa, 8 - pe3ynbTaT BbINOSIHEHUS] KOMAHAbI.
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d
) 37,5888 rTpan
h 4

Lxyz = OTMeHa

[ BeecTu J
0) v

Luyz = 45| OTMeHa

[ Beectu J

h 4

45 Tpan

Punc.2.9.9.9.3. Koppekuus yrna. a -mogenb C 3afaHHbIM YrrioBbIM
pasMepoMm, 6 — KOppeKuus 3HayeHus yrna, 8 - pesynbTaT BbINOSIHEHUS

KOMaHAabl.
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2.9.9.10. Komanga «CymmupoBaTb KOOpAUHATLI C NepeMeLLeHUAMU»

Komanna «Cymmuposams Koopounamel ¢ nepemeujeHusmuy 1Mo3BOJIAET MEePEMEIaTh
KOOpAMHATBl TOMEYCHHBIX Y3JI0B MOJEIM B COOTBETCTBHM C BBIIIOJHEHHBIMM pacueTaMu
NepEeMELICHUN NpU pa3IMYHbIX BUJAX Harpy:xeHus. /laHHas komaHia HeoOXo1MMa, KOraa ocie
IPOBE/ICHHBIX PAacyeTOB TpeOyeTcs NPOU3BECTU JaJIbHEHIINE BBIUMCIECHUS WIH KOPPEKLHUIO
KOOpAWHAT MOJIeNH Ae(OpMUPOBAHHON B COOTBETCTBHH C MPEABIIYIIAM PAaCUETOM.
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2.9.10. MeHto «BbIAEJNIEHHBIE 3JIEMEHTbI, onepauunmn«

OO6uwii Bug mento "BBI/IEJIEHHBIE DJIEMEHTBI, onepayuu' nipeactaBieH Ha pucC.
2.9.10.1. PaccmarpuBaeMO€ MEHIO OTKPBIBAETCS COOTBETCTBYIOIIEH CTPOKOW B MEHIO

"Peo.cpagh."’ .

BBIAENEHHEIE 3MIEMEHTEI, onepauwmm

3

Koppekuna napameTpos 3nemeHToB B BUAE GyHKUMA oT X n Y

O6vegnHeHne (BBIZENEHWE) B OTAENEHYHD 3ANWUCE
PazaenuTe BMAMMEIE W NOMEYEHHEIE JNEMEHTEI

¥aanute K3
AyGnnpoeate

Paszbuenne, npectpasoBaHne INEMEHTOB

Komange! pazbueHunn n npectpaszosanna K3

OBBEMHBIE K3

MAACTWHEI, nesepxnocty, oBonodkm
CTEPXHW, TpyGonposogs,...

KOHTAKTHEIE noeepxHocTi

3¥EYATHIE MEPEAAY, koppekuna napaMmeTpoE

OBnacTv reHepauyi CETKN INEMEHTCE (MaKPO3NEMEHTEI)

KDFIFIEKLI,I."IR YCHUAWA NPEAEAPUTENRHOMND HATAXEHWA KaHATOE, HUTEH

CYMEPINEMEHT
TBEPAOE TENQ
@naHUEBbIE COEJMHEHMA
TpofHnm

3343Tk LEET rpadrYECcknx NPUMUTHECE

Puc. 2.9.10.1. MeHto "Onepauyuu ¢ nome4yeHHbIMU 3r1ieMeHmamu”

IToMeueHHBIMU CUHUTAIOTCS OJICMCHTHBI, ¥ KOTOPBIX ITOMCUCHBI BCC Y3JIBI.

Alt+Delete

d

Shift+d

Uckimrouenne

COCTAaBJISIFOT CTCPKHEBLIC JBJIIEMCHTBI € TPCTbUM OPHUCHTHPYIOIIUM Y3JIOM, IJId KOTOPBIX
A0CTAaTOYHO IMOMETHUTH IICPBBIC JIBa Yy3Jia. KOMaHI[I)I 9TOro MCHIO MHUIHUHUPYIOT BBIIIOJIHCHUC

PACCMOTPCHHBIX OaJice onepaunﬁ.

Ycaosuem AOCTYIIa KO BCEM KOMaHAaM OAHHOTO MCHIO SABJIACTCA HAJIUYMUC IMOMCUCHHBIX

y3JIOB.
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2.9.10.1. MeHo «Koppekuus napameTpoB 3nemMeHTOB B Buge pyHkumum ot X
nY»

Crpoka "Koppexyusa napamempog 31emenmog 6 euoe ynkyuit om X u Y' oTkpbIBaet
MEHIO, COoJIeprKalllee HAMMEHOBAHUS MTapaMeTPOB KOTOPhIE MOTYT OBITh OTPEAAKTHPOBAHBI (pHC.
2.9.10.2). D10 a’pomumHaMuyeckue KOA(POHUIIMEHTHI BETPOBBIX HArpy30K, CHETOBBIE HAarpy3KH,
MOTOHHBIE HATPY3KH, JIaBJICHUS U T.1.

JaKoHa pacnpeasneHHa ASENEHHA A+ KopperUHA NapaMeTpos ANEMEHTOE B BEMAE ¢

HeadhEHIHERTAE 407 MASWALGH BOSAEHETEHA CRE AL =
JEENEHHE CHETOEGA HArEYEH i

MHTEHCHEHOETE-

| COreamrHeHHe (EEIAENEHHE) B OTASME

Puc. 2.9.10.2. MeHio " Koppekuus napaMeTpoB 3r1eMeHTOB B BUAE PYHKUNA OT
Xuny"

[Tocne ykazaHuWsi TmoONb30BaTeleM mapamerpa (dJIEMEHTa), KOTOPBIH Tpedyercs
OTKOPPEKTHUPOBATh, IMPOTPaMMa BBIBOJUT JAWAJIOTOBYIO IIaHEh, IPEACTABICHHYIO Ha pHC.
2.9.10.3. B BepxHel 4YacTW TaHENH IMEPEKII0YATE]IeM YCTAaHABJIMBACTCS CIIOCOO0 KOPPEKIIUU:
3aJ]aHWe 3HAYCHUU MapaMETPOB B COOTBETCTBHHM C BBOJUMBIMU B IaHEIU 3HAYCHUSIMHU
KOX((UIIMEHTOB, WM YMHOXCHHE paHee BBEIEHHBIX 3HAUCHUH MapaMeTpOB Ha 3aJaBacMbIl B
naHeau Ko OUIMEeHT.

Beon ¥ KOppeKLWA napamneTpoe K3 il
OTraEHMTE
Y amme cnocod KOppekLMA
’;: “BEECTH SHIYEHWE = p . “YrHOHMTE HA KO3 PPRHUMEHT = p
BEECTKW MOCTOAHHOE 2HAYEHME p= P1
F1= I'I F'2=|'| F'3=|'|
dnHeiiEaa KpamgpaTHYHA A e foa g KBagpa THIHI A
bVEHEI A DIVHEIIHA e — v b EECIIHN A
P=P(x) =F ({x) f B
E

H

R | R

P=p(¥)

;-4

JdnEeHEa "
=P (r) Fa= [0
+ B Ho= |0
(T o —

w |/

Puc. 2.9.10.3. MNaHenb 3agaHns 3akoHa U3MEHEHUsI NapaMeTpoB MOMEYEHHbIX
3NEeMEHTOB B 3aBMCUMOCTU OT KOOPAUHAT Yy3roB

NMmeeTcss BO3MOKHOCTH 3aJaHUsl IIOCTOSIHHOIO 3HAYEHHUs, a TaKKe JMHEWHOIO WIH
KBaJIpaTUYHOTO 3aKOHAa M3MEHEHUS MapaMeTpPOB AJIIEMEHTOB OT X- WJIU )- dKPaHHOM CUCTEMBbI
KOOPJIMHAT, a TaKXe OT pajnyca Ipu 0CECUMMETPHYHON (hopMe oMeueHHOH obnacti. BepxHue
YeTblpe KHONKM 3a/Jal0T JIMHEHHbIE WM KBaJpaTHUUHbIE 3aKOHbl M3MEHEHMs Iapamerpa B
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(GYHKIIUU OT KOOPAMHAT X- WK y. HuKHHE KHOMKH MO3BOJISIIOT 337aTh OCECHMMETPUYHBIE
JIMHEWHYIO M KBAJPaTUYHYIO 3aBUCUMOCTH. [Ipu 3TOM mporpamma aBTOMaTHYECKH OINPEAEIISIET
rpaHunbl  00JacTu, cojepiKaliel mNoMedeHHbIe Yy3ibl. [lpu HaxaTuW KHONKM 3a/aromien
JTUHENHBIN 3aK0H ((QYHKIMIO) U3MEHEHHSI KOPPEKTUPYEMOTO IapamMeTpa OT X- , Y- KOOPAMHATHI
SKPAHHOW CHCTEMBI KOOPAMHAT WM OT paauyca, 3Hadenus PI u P2 OynayT paBHBI 3HAUYCHHSIM
rmapamMeTpa B KpalHEW JIeBOH M B KpalHEeW NpaBOM TOYKax BBIJICICHHOW 00JlacTh
COOTBETCTBEHHO. [IpM HaxkaTMm KHONKHU 3a7aK0lIe  KBAJAPAaTHUYHBIM 3aKOH HW3MEHEHHUS
KOPPEKTUPYEMOT0 IapaMeTpa OINHChIBaeMbli (yHKIHEH BTOporo mnopsaka (mapabosoii)
3Hayenuss PI , P2 u P3 OynyTr paBHBI 3HAa4eHUSAM napamerpa (pyHKUIMHU) B KpailHeW JeBOU
(HOKHEH) TOYKe, B TOYKE, HAXOJSIICHCS TOcCepeuHe W B KpailiHel IpaBoil (BEpXHEH)TOYKE
BBIJICJICHHOW 00JIaCTH COOTBETCTBEHHO. T.e. mapabojia, ONUCHIBAIOIIAs 3HAYCHUE Tapamerpa,
OyIeT mpoXOoauTh yepe3 TpU TOUKH. KHONKH, pacrmojoKeHHbIe B HIKHEM PSAIY IMO3BOJISIOT
3aJ1aTh paclpe/ielIeHUe apaMeTpa s cllydas CMMMETPUU OTHOCUTENIBHO OCH.

[Ipu Hakatuu KHOMIKU "'éemposoe dasnenue’ njisa adpoauHaMUUECKUX KOADPHUITMEHTOB
OyzZer 3a7aH 3aKOH M3MeHeHus 1o yriny, onucanablii B CHUIL. lns atoro cimydas He00X01uMo
yKa3aTb 3KpaHHble KoopaunHaTbl 1EeHTpa (Xo , Yo ) U Fo -yron moBopora HampaBiieHHs BETpa
OTHOCUTEIIHO OCH 0X 3KPAaHHOM cucTeMbl KoopauHat. ClielyeT 3aMEeTUTb, YTO JJI1 BU3YalIbHOIO
OTPaKEHHS PE3YJIbTATOB J3THUX OINEpalui MOJDKEH OBITh BKIIOUEH PEKUM MacIITaOWpOBaHUS
Harpy3ok (cM. MmeHio ""Omoobpazums ).

2.9.10.2. MeHo «O6BeanHeHue (BblaerneHne) B OTAENbHYIO 3aNUcCb»

Crpoka "QOévedunenue (evioenenue) ¢ omoenwvuyro 3anucy'”. [lpu BBOJE obnacteit
rpaduyecKuil peJakTop aBTOMATUYECKH CO3/JaéT HOBBIE 3alucH, a TpeOyemasl Jormdeckas
CTPYKTYpbl HaOopa JaHHBIX (COOTBETCTBUE 3alUCEH 4acTsM OOBEKTa) MOXKET OTIMYATbCS OT
chopMupoBaHHO aBTOMaTuuecku. Hampumep, korna oObEKT COCTOUT U3 Pa3HBIX MAaTEPHAIIOB U
T.4. KomaHzna mo3BOJISIET CTPYKTYpHUpOBaTh HAOOp JaHHBIX TpeOyeMbIM oOpa3oM MyTEM
MOCJIeI0BaTeNbHOTO OOBEIMHEHUsT B TPYNIbl TOMEYEHHBIX  3j1eMeHToB. [locne monaun
KOMaHJIbI OTKPBIBAETCS MEHIO, B KOTOPOM HEOOXOIMMO yKa3aTb  THI OOBEIUHIEMBIX
(BBLAETSIEMBIX) DJIEMEHTOB. 3aTeM MporpaMma yAalseT W3 Habopa JaHHBIX [OMEYEHHbIE
KOHEUHBIE DJIEMEHTHI YKa3aHHOTO THIIA, OOBEAMHSET WX B OTACIBHYIO 3allHCh M TIOMEIIaeT B
Oydep TeKCTOBOTO pefaKTopa.

[Tocne BbIaun COOOUICHHS O BBHITIOJTHEHUH OMEPAIMH MTPOrpaMMa BBI3BIBAET TEKCTOBBIN
pelaKkTop, € TOMOUIbI0 KOTOPOro c(OpMHUpOBaHHas 3alUCh JOJDKHA OBITh IOMEIIEHA
MOJIb30BaTesIeM B TpeOyeMoe MeCTO Habopa JaHHBIX.

2.9.10.3. KomaHpa «Pasgenuntb BUOUMbIE N MOMEYeHHbIe 3NIeMeHTbI»

BBICTpBIN BBI30B KOMAaHJIbl OCYLIECTBIISIETCS KHOIKON | L | B IIaHEJM KOMAaH[
rpaduyecKkoro peaakTopa.

Komanga oOecneuuBaeT OTielIeHHE MOMEUEHHON yacTu oT BUIuUMOH. [lpu sTom, ecnu
nepen mojadyed KoMaHIbl ObUIM HAaHECEHbl Kakue-Tubo rpaduueckue NPUMUTHBBL,
aBTOMATUYECKHU MOJAETCS KOMaHAa KOPPEKIMHM KOOpAMHAT Y3JIOB JJI U3MEHEHUS IOJIO0XKEHUS
Wi GOpMBbI TOMEYEHHOW YacTH MOJIEIH.

2.9.10.4. KomaHpa «Yganutb K3»

BEICTpBIi BRI30B KOMaHABl OCYIIECTBISETCS KHOMKOM | & | I KOMOHHAITHEH KIIaBHUIII

< Alt + Delete >.

KOMaHI[a BBI3BIBACT y,)IaJ'IeHI/Ie U3 MOJCJIN TOJBKO MOMCYCHHBIX KOHCYHBIX JJICMCHTOB.
IIpu 3TOM y311BI U3 MOJEIIN HE YIAISAIOTCS.
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2.9.10.5. KomanHga «ybnupoBaTtb»

BoICTphIil BBI30B KOMaHABI OCYIIECTBISIETCS KHOIKOM |%| MaHEeNIU KOMaHJ WIH
KoMOuHamen knasuill < Alt + Delete >.

Komanga mo3Bossier MyOnmMpoBaTh TONBKO MOMeYeHHbIE y31bl 1 KD ¢ mormaroBsiM
YBEJIMYEHUEM HUX KOOpJIUHAT, pPa3MEpoB, C TMOBOPOTOM Ha MIare AyOJUpOBaHHUSA, WU
CUMMETPUYHBIM OTPAKEHUEM OTHOCHTEIBHO IIIOCKOCTEH TII00aJIbHON CHUCTEMBI KOOPAHMHAT.
[Tapamerpsl ayOnupoBaHUS 3aJalOTCS B BBIBOJUMOM Ha JKpaH MOCIE IOAAYU KOMAaHJbI
JMAJIOTOBOM TaHeNN MOAPOOHO PacCMOTPEHHOU paHee, MPU ONMMCAHUM AHAJIOTUYHONW KOMaH]IbI
st meHio « BUTHMAS OBJIACTbD, onepauuuy (cMm.1m.2.8).

2.9.10.6. Komanpa «Pa3bueHue, npeobpaszoBaHUs INIEMEHTOBY

o 19 +
BeICTpBIii  BBI30B KOMaH/ABI OCYIIECTBIISACTCS KHOIKOM H E| NaHeT KOMaHJ
rpadu4ecKoro penakTopa, Wi KomOuHanuen kinapum < Shift+ D>.
[Tocne moaun KOMaHIa Ha 3KpaH BBIBOAUTCS AUAIIOTOBAs ITaHEIb, IPEACTaBICHHAS HA
puc. 2.9.10.6.1, B KOTOpOif HEOOXOAUMO yKa3aTh TUI TpeOyeMOoro pa3oueHus wiu

Hp606pa3OBaHI/IH.
PA3EMEHWME W NPEOEPA3OBAHIE 3NEMEHTOB @
CoegMHATE y3ne! I
E w @ BCE () 10 3ANMCAM - YAENATE TREYrOAEHHKM OTHEHITE
P& 3EMTE HA 34 0AHHOE YMCNO 3NEMEHTOR PAIEWTE 00 38 04HHBL- PASMEFPOE
Baonke ocen ACK Baone ocelt MCK, koHEUHER 3 NEMEHTOE
Lo pastiepa B ‘
Mo BCer HAMPAENEHWAM 1= »anA cTepkHEN, NOrOHHER HAMPYS0E,
_— [0 3anaHHEr YSA0BRIN PASHERDE
0% O A0Y »anAaneMEHTOE NOBEPXHOCTH
| MPEOEPA30OBATE INEMEHTRI
e Mo RNk oy 02 » anA offeéraHes K3 [ .
e WHEMHEIE B KPMBONMHENHEIE
( > oy
aCk | Fazture Ha M snemerTos saone ocei NCK K3 ‘ BT D Lo 3B e
| KPMEOIMHERHE F.3
4
= MpeopasoBaTk KpHEAMHEGHE K3 & Mpeotpasosars THb! K3 [CTep#HM B
| Mo oo 0% ACK, NMHERHEIE ¢ pastHeHkHer Ha M 2 nemerToe MAGCTHHE, OELEMHDE. .|

K. pMBONUHENHEIE rekcaaapel B

|
| PAZEMTE OT NOMEYEHHOMD Y3MA, FEEFA, TRAHM PACCEYE MUHWAMK TeTpasapel 2020-304
| I : i |
| i{ Lo pastepa B BepTHRANEHOR W ropHSoHT ansHOM ek camapel & Terpasaps 3085304
' o I zanaHHB Y3N0ERE I fandcn fansind I l eI J Terpsagpel B rekcasapel 304308
l pasMEPOE
| JTMaroHaneHeEIMM | K pUMBOAUMHENHEIE B AMHESHEIE 00

| - [7] - cozpagare nonocTy pazmepa B 3020308
|

L ‘ OoR =L/2 ‘ ‘ THHMEE, OKPYHRHOCTBID. . ‘ K pMBOAMHENHEIE B AMHENRHBIE A0
| ¥ | FANAHHER YSNOEEL PASHEPOE
|

Puc. 2.9.10.6.1.MaHenb 3agaHmsa napameTpoB pa3bueHns 3N1IEMeHTOB.

3aTeM B BBIBOAUMBIX nporpaMMoﬁ IIaHCIAX BBOIATCA napaMeTpm BBITTOJIHACMBIX
onepauui.

[Tanens, B OCHOBHOM, OO0BEAMHSIET KOMaHIbI U3 MeHIO ««Pa3Ouenue, npeoOpazoBaHms
AIIEMEHTOBY, KOTOPBIE TOIPOOHO PACCMOTPEHBI B CIICIYIOIIEM pa3zele.
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Kpome Toro, B [aHHOH maHeNuW MPHUCYTCTBYIOT KOMaH/AbI pa30ueHus 0O0BEMHBIX
3JIEMEHTOB, JJIEMEHTOB IIOBEPXHOCTH W CTEP)KHEHW Ha 3aJaHHOE YHCIO D3JEMEHTOB WIH J0
3aJaHHOT0 pa3Mepa B HAIPABJIECHUHM OJHOW M3 OCEM HX JIOKAJIBHOM CHCTEMBbI KoopauHar. [Ipu
3TOM TpeOyeMble OCH JIOKAIbHBIX cHUCTeM KoopauHaT KD yka3pIBaroTCs MepekioyaresieMm,
PACIIOJIOKCHHBIM B ICHTPC IMAHCIIN.

2.9.10.7. MeHo «KomaHabl pa3bneHnsa n npeobpaszoBaHUA INNIEMEHTOB»

OO0muit Bug MeHto npezcTanieH Ha puc.2.9.10.7.1.

PasBuTe no Bcem HanpaeneHUAM

PasBuTte no OX 3CK

PazBute no OY 3CK

PasBuTe No BCEM HANPAENEHWAM 40 334aHHOMC pasmMepa

PazBuTe No BCem HaMNPaeneHNAM 40 YINOERX Pa3MERCE

Pa3BuTe 3nemMeHTel OT y3na, pebpa, rpaHun

PazBuTe 2nemenHTel OT y3na, peBpa, rpaHi A0 3343HHBIX PA3MEDOE
PasBuTe 2nemenTel oT y3na, pebpa, rpadu Ha 1/2 pasmepa

CrkpyrnuTe pébpa

Cosgaeate nonoctk Npw pasBUeEHNE INEMEHTOE OT y3na, pebpa, rpanu...

\f HpEDEpESDEbIEETb TPEYTOABHWEN B HETBIPEXYTONEHHEN

Pacceub BepTUKANGID, NPOXOAALLIER Yepes ToUKy

Pacceus ropusoHTaNBH, NPOXOAALLEHR YEPES TOUKY

Pacceub BEPTUKANBID W FOPH3CHTANEHD, NPOXCAALLMMN HEPES TONKY
Pacceds nMHWER, CKPY#HOCTEHD

Pacceqb guarcHanAmMK, NPOXoALLMMK HEPES TOHKY

CDSﬂETb OTEEQCTUA NOG KFIEI'Ié)KHbIE INEMEHTHI

MpectpazoeaTe AMHERHBIE B KPMBCIMHEAHBIE

MpeoBpasoeaTe KPWBONMHERHBIE B TMHERHBIE

MpeoBpazoeaTe KPWMECAWHENRHBIE B IMHEAHBIE 40 3343HHOTD PasMEpa
MpecbpazceaTe KPUBCAWHERHBIE B IMHEAHBIE 40 Y3NO0EBBX PAa3MEROB
MpeoBpasoeaTe KPMBONMHERHBIE FEKCa3APEl B NMHEAHbIE TETpasapel (3020 -> 3D4)
MpeoBpazoeaTe MMHERHBIE reKcasgpel B TeTpasgpel (3DE -» 3D4)

Mpecbpazceate AMHERHBIE TETPa34pel B rekcazgpel (304 -» 308)

BoccraHoeute ¥3Mbl HA KPWEbLIX

¥AanuTe y3Nbl H3 KPWEBIX Alt+5Shift+ Delete
MpeoBpasoBaHle TMNOE INEMEHTOE
CoegnHaTe no pEGpam 1 rpaHam

MaHens EOmMaHg pESEHEHMH ] I'IpEDEpES-DEEHMH INEMEHTOE

Puc. 2.9.10.7.1. MeHto komaHA pa3bueHus n npeodbpaszoBaHNSA 3NIEMEHTOB.

Komanna «Pazoume no écem nanpagienusam. boICTpbI BBI30B - KHOIKA o B IMaHEIIN
KOMaH]Jl pa30uenus u nmpeodpazoBanus KO.
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Nunnuanusupyer npoueaypy pa3OMeHUs BceX BBIICJICHHBIX JJIEMEHTOB 10 BCEM
HAIPAaBJICHUSAM Ha 33JaHHOE YHCJIO JJIEMEHTOB, KOTOPOE YKA3bIBACTCA B IAHEIH, BBIBOIMMOMN
IIPOrpaMMOi MOCIIe O0Aa4YU KOMAaH/IbI.

' .y
e
Yucno pazbueHuid N = ] OTMeHa

Beectn ]

Puc. 2.9.10.7.2.NaHenb 3agaHus ymMcna pasomeHun

[Ipumep npeobpazoBaHus MpeICTaBICH HA PUCYHKE.

9

a) 6)

Puc. 2.9.10.7.3. Pa3bueHne anemMeHTa Nno BCeM HanpaBneHnsaMm.
a -ucxogHas mogenb, 6 - pesynbtaT npeobpasoBaHus.

. 4
Komanpna «Pazoume no OY ICK. BrICTphIil BBI30B - KHONKA bk B IIaHEJI KOMaHJ]

«Pa3buenne u mnpeoOpazoBanuss KDO» (cm.m.2.2, puc.2.2.9). Nuunmanusupyer mnpouesypy
pa30ueHus Bcex BbIIETICHHBIX AJIEMEHTOB Ha 33JJaHHOE YHUCIIO JIEMEHTOB, KOTOPOE YKa3bIBAETCS
B manemu (Puc. 2.9.10.7.2.), BeIBOAMMON MHporpamMmoil Mmocie Mojayd KOMaHJbl. DIIEMEHTHI
pasbuBatoTcs BAOIL pEOEP, yroyl HakiIoHa KOTOPBIX K ocu OY 3KpaHHOM CUCTEMBI KOOPIUHAT HE
6onee 45 rpagycos. i

Komanga «Pazoums no OX ICK . BHICTpBIA BBI30OB - ~— KHONKA B IaHENH
komaHa «Pa3buenne wu mpeoOpazoBanus KDO» (cm.m.2.2, puc.2.2.9). Haunuamuzupyer
npoueaypy paz0HeHHs] BCEX BBIJECIEHHBIX JIEMEHTOB Ha 33aJJaHHOE YHCIIO 3JIEMEHTOB, KOTOPOE
YKa3bIBa€TCS B TAHEIW, BBIBOJMMOM MpOrpaMMoOil Mocie NOoJayd KOMaHJbl. DJIEMEHTHI
pa30uBarOTCs BIOJIB pEOEp, Yroll HaKJIOHA KOTOPHIX K ocu OX SKpaHHON CHCTEMBI KOOPJUHAT HE
Oonee 45 rpaaycos.

Komaunna «Ilpeoopazosams Kpueonuneiinvie ¢ auneiinvle. brICTpbI BBI30B — KHOIKA

iy B maHenu komaHj — «Pa3Owenme wu mpeobOpazoBanus KD» (cm.m.2.2, puc.2.2.9).
Wuumanu3upyer Mpoueaypy NpeoOpa3oBaHUs BBIICTICHHBIX KPUBOJIMHEWHBIX JJIEMEHTOB B
JMHEWHBIE, ¢ pa30MeHreM Ha 3aJaHHOE YUCIIO SJIEMEHTOB.

Uucno pa3OueHuit yka3bIBaeTCs B JUATOTOBBIX MAHENSX BBIBOJUMBIX IIPOTPAMMON MMOCIe
nogadyu KOMaHJbI, 1 MOXKET OTIINYATBCA AJIA ocel JIOKAJILHEBIX CUCTEM KOoOpaAuHatT KD.
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Yucno 2 nemeHT0E B HanpagneHWK oceé NCK pastuBasters K3 AT

e
T
i
."-I:— T

no oo 05 - 4 [ mo KPACHOR maHmm, wam

HOPREAM K KPAcHOE FPaHM |

noookOY - 4 [ mo CMHER AHHUK, Wil
HOPMEIM K CHHEN rpaH |

i .
' BeecTu |
L 4 [mo SENEHDM AuHMM, 14 i
HOPMENAM K EPAcHDN FPaHu | |

i

L L P I A L R S S A e g R G A N S R R AR S I R A A R Y L A PRI - ..*

Puc. 2.9.10.7.4. NaHenn 3agaHns yncna pasbueHni

HpHMep BBITIOJTHCHUA KOMAaHbI MIPCACTABJICH HUKC.

KpmeosgmHerHee K5 Jhrernze K3

Puc. 2.9.10.7.5. Mprmep npeobpaszoBaHUsA KPUBONMHENHBIX 3N1IEMEHTOB B
NMHerHble. a -moaenb 0o npeobpasoBaHus, 6 - pesynbTaT npeobpa3oBaHuS.
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Komanna «Pazbuenue snemenmos om y3na, peopa, zpanuy. beICTpblil BBI30B - KHOIIKA

=

B naHeu «Pazbuenue u npeoopazosanus KO».
WNuunmanu3upyer nporenypy pa3OHeHHs BCEX 3JEMEHTOB, Y KOTOPBIX BBIACICH Y3,
pedpo WM TpaHsb.

Paccrosinme, Ha KoTOpoe pa3OMBaeTCs IEMEHTHI, YKa3bIBAC€TCS CICIHAIBLHOM IIOJIE,
pAacIioIOKEHHOM B HIDKHEH YacTH B JIMAJOTOBOM TAHEIH BBIBOJAMMOW IPOTPaMMOM TIOCIE
M0/IaY¥ KOMAaH/IbI.

Pasmep R mMoxker uzMepsarbest BIOIb pEOEp, B INIOCKOCTH SKPAHHOH CHCTEMBI KOOPJIUHAT,
no e¢ ocsAM, a TaKkKe II0 HOpPMalIM K BbLIeJICHHOMY peOpy. Hampamnenue yka3wpiBaeTcs
NEPEKITFOYATENIEM B ITaHEIH.

B8O/ MAPAMETPOR PAZEMEHMS [

HanpaeneHue, B KOTOpoM PR
ONpeAenAeTCA pazMep R

@ - Bnons pébep

(71 - B nRocKkocTy XOY 3CK
(7 -Boons ooq OX 3CK

(7 -Boons oon OY 3CK BeecTi

() - no Hopmanu K ofp.

R, MM = 348,961

Puc. 2.9.10.7.6. NaHenb BBOAA NapameTpoB pa3bueHus oT yana, rpaHu.

[Ipumep BbINOIHEHMS] KOMaH/bI ITpeicTaBieH Ha puc.2.9.10.5.

a) }

6)

Puc. 2.9.10.7.7. Pa3bueHwne oT y3na, rpaHu.
a -pa3bueHune ot pebpa u rpaHu, 6 - pasdbreHue oT y3na.
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Komanna «Pazouenue nemenmoe om ys3na, peopa, cpanu 00 3a0aGHHBLIX PA3MEPO8».

BricTphIi BHI3OB - KHOMKA L B maHeu KoMmaHa «Paszbuenue u npeoopazosanus KO» (cm.n.2.2,
puc.2.2.9). Uaunmanu3upyer npoueaypy pazoueHust Bcex 3J€MEHTOB, Y KOTOPBIX BBIJEIIEH Y3€ell,
peOpo WM rpaHbk Ha BETUYMHY 3aJaHHBIX pa3MEPOB AJIEMEHTOB B y3J1aX ( CM. 3aJJaHHE Pa3MEpOB
3JIEMEHTOB).

Ei‘) Hfe-zanaHue pAIMApDH 3IASMEHTOB, M

Oxana Hfe
200

190
180
170

160
IlE-':l

6)

140

130
120
110
100

Puc. 2.9.10.7.8. PasbueHue oT y3na, rpaHu Ao 3agaHHbIX pa3MepoB.
a —BblaeneHne ¢ oTobpaxeHneM 3a4aHHbIX pa3mMepoB ANEeMeHTOB, 6 - pesynbTaT
pa3bueHns nocne yganeHus BblaeneHHoro pebpa.

Hampasnenue nuaMepeHus pacCTOSHUS — 10 HOPMaJIU K pedpy.

Komanna «Pazbuenue snemenmos om y3na, peopa, zpanu na 1/2 pazmepa''. buictporit
BBI30B - KHOIIKA B aHe M KoMaH]| «Pazouenue u npeodbpazoBanus K9O» (cm.m.2.2, puc.2.2.9).

Nuunmanusupyer mporenypy pazOHeHuss BCeX 3JEMEHTOB, Y KOTOPBIX BBIJICNIEH Y3el,
peOpo wiu rpasb. [lpu 3ToM péGpa, cMEXHBIE C BBIIEIEHHBIM, JIEIATCS TOMOJIaM.
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Puc. 2.9.10.7.9. PasbueHwne ot y3na, rpaHun Ha Y2 pasmepa.
a -mofenb C BblAeNeHHbIMK y3namu, 6 - pesynbTaT pasdreHus.

[locnenoBarenbHOE MOBTOPEHHME OINEpALMM IO3BOJISIET IOCTE pa30MEeHHs] KOMaHJOU
pa36uenus KO o BceM HanpaBleHUSIM CTYCTHTh CETKY 3JIEMEHTOB.
Komanna «Pacceuv eepmuxanvio, npoxooauieii uepe3 moyKy». BBICTpPbI BBI3OB -

KHOTIKA | B naHeym koMan «Pazouenue u npeodpazopanust KO» (cm.m.2.2, puc.2.2.9).
WMunnuanusupyer nponenypy pa3oueHus BeICICHHBIX JIEMEHTOB BeputanbHoi (B ICK)
IJIOCKOCTBI0, IPOXOAAILEN Yepe3 3aJaHHyIo - KoopauHaty B DCK.
X- KOOpAMHATA TOYKH YTOYHSETCS B MAHEIW, BBIBOJUMOW MPOrpaMMOM IMOCJE MOJAYd
KOMAaH/IbI.

¥ - KoopOWHaTa, = -1808,04 OTMeHE

BeecTH ‘

[ & e e e T PR [ T B |

Puc. 2.9.10.7.10. lNaHenb yTOYHEHNS KOOPAWHATBI JIMHUN.

3Ha4YeHUE KOOPIAMHATHI MPEIaracTCsi COOTBETCTBYIOIICH MOCIEIHEMY (PUKCHPOBAHHOMY
MIOJIOKEHHIO Kypcopa.
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a) 6) e
4
1

Puc. 2.9.10.7.11. Pacce4eHune anemMeHTa BepTMKanbio.
a —Mofjernb B UCXO4HOM COCTOSIHUM, 6 - pe3ynbTaT pa3dbueHus,
1 - oMKcnpoBaHHHOE MOSNOXEHNE Kypcopa nepeq nogaden KomaHabl.

Komanpna «Pacceusv zopuzonmansvio, npoxooauieii uepe3 mouky». bpICTpblil BBI3OB -

KHOTIKa B nanenu komanj «PazOuenue u npeodpazoBanust KO» (cm.m.2.2, puc.2.2.9).

Wannmanu3upyer mnpoueaypy pa3OMeHHs BBIICICHHBIX 3JEMEHTOB TOPHU3OHTAIHOW (B
OCK) m10cKOCThI0, MPOXOAsIIeH uepe3 3aannyto Y - koopauHatry B DCK.

Y- KoopauMHaTa TOYKH YTOYHSETCS B TAHENM AaHAJIOTUYHOW WpPEICTaBICHHON Ha
puc.2.9.10.10, BBIBOAMMO# MpOrpaMMON MOCIIE MOoJa4l KOMaH/Ibl.

3HaueHue KOOPJUHATHI MPEATaraeTcsi COOTBETCTBYIOIEH MocneaAHeMY (PUKCUPOBAHHOMY
MIOJIOKEHHIO Kypcopa.

a) 6)
| m
>
1

Puc. 2.9.10.7.12. Pacce4eHune anemMeHTa ropnsoHTanbto.
a —Mofernb B UCXOAHOM COCTOsIHMM, 6 - pe3ynbTaTt pas3bneHus,
1 - dmKcMpoBaHHOE NONOXeHME Kypcopa nepes nogadven Komanapl.
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Komanna «Pacceuv éepmukanvio u 20pu3oHmanvio, NPOXoOAWUMU 4epe3 MOUKY».

BricTphIiif BBI30B - KHOKA + B maHenu komanja «Pasouenue u npeodpazoanust KO» (cm.m.2.2,
puc.2.2.9).

WNunnuanusupyer mnpouenypy pa3OueHHs BBIACICHHBIX JJIEMEHTOB TOPU3OHTAIHOH (B
OCK) mi1ockocTbio, MpoXoasliel uepes 3a1annyto Y - koopauHaty B OCK.

X u Y - KOOpAMHATHl TOYKU YTOYHSETCS B TMAHENW, BHIBOAMMOKM IPOTpaMMOMN IOCIe
NOJa41 KOMaH/IbI.

ey

YTOYHWUTE Y¥TOYHWTE

l Y TOYHMTE “ == I BeecT

Puc. 2.9.10.7.13. lNaHenb yToO4HEHNA KOOPANHATbLI TOYKN.

3HavYeHHE KOOPAMHATHI MPEIaraeTcsi COOTBETCTBYIOIIEH MOCIeIHEMY (PUKCHPOBAHHOMY
HIOJIOKEHHIO Kypcopa.

4

L
:

Puc. 2.9.10.7.14. PacceyeHne anemMeHTa BepTMKanbio 1 roOpu3oHTasnbHo.

a —Mogernb B UCXOOHOM COCTOSAAHUM, 6 - pesyrnbTaTt pasbueHus,
1 - pukcupoBaHHHOE NMONoXeHue Kypcopa nepea nogadyen KomaHapl.

Komanna «Pacceuv nunueit, oKpyscHocmuro». BbICTpbIi BBI30B - KHOIKA r B MMAHEJIN
KoMaH[ «Pazbuenue u npeobpasosanus KOy (cm.n.2.2, puc.2.2.9). UauuuanusupyeT npouesypy
pa30ueHus BbIAeNeHHbBIX 1eMeHToB (B DCK) moBepxHOCThIO, MPOXOASIIEH Yepe3 HaHECEHHYIO
MOJIb30BaTENIEeM JIMHUIO WM OKPYXHOCTb. [Ipm 3TOM, pa3buBaroTcsi Bce BBIACIEHHBIE pEOpa U
TpaHU BUIMMBIX 3JeMEHTOB. UTOOBI M30ekaTh HEHYXHOTO pa30MeHUsi HEOoOXOJWMO CHesaTh
HEBUIMMBIMU HE IMOJUIeKAIUe pa30HEHUIO DIIEMEHTHI.
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Puc. 2.9.10.7.15. PacceyeHne anemMeHTa BepTMKanbio 1 roOpu3oHTasbHo.
a - 9NeMEHTbl B UICXOAHOM COCTOSIHUM C HAHECEHHBIM rpadnyeckmum
NPUMUTUBOM, O - pesynbTaTt pa3dbueHus,

5

mapaMeTpbl Fpa(I)I/I‘leCKI/IX QJIEMCHTOB YTOYHAIOTCA B MAHCIAX, BBIBOAUMBIX nporpaMMoﬁ II0CJIC
ImoJga4y KOMaH/IbI

Komanna «Pacceuv ouazonanamu, npoxooawiumu uepe3 mouky». BbICTpbIl BBI30B -
KHOTIKA . B TaHenu KoMmaHp «Pazbuenue u npeobpaszosanus KO» (cm.m.2.2, puc.2.2.9).
Wunnmanusupyer nporenypy pa3OueHus: BhIICICHHBIX MMOBEPXHOCTEH U 00BEMHBIX AIIEMEHTOB
MOBEPXHOCTSAMH, MPOXOJAIMIMUMHU depe3 3afaaHHyto Touky B OCK. X u Y - KoOpauHaThl TOYKH
yrounsiercst B maHenu (Puc.2.9.10.7.9) BbIBoguMoO#l mporpamMmoi mocie MoAadyd KOMaHbI.
3HayeHue KOOPAMHAT MpEJIaraeTcsi COOTBETCTBYIOIIMM IOCTeIHEMY (UKCUPOBAHHOMY
MIOJIOKEHHIO Kypcopa.

BHOBB co3/1aBaemble y3IIbl, JIeKallMe Ha IMEPEecedeHUu MpsIMOM, MepHeHIUuKYIIPHOM
IJIOCKOCTH OKHA U MPOXOSIIEH Yyepe3 TOUKY, TOMEYaroTCsl.

[Tocne BbIMONHEHUS 3TOM KOMaHABI Mojada KoMaHnabl Pa3OueHue sneMeHTOB OT y3ia,
pelpa, TpaHy MO3BOJIUT CO3/1aTh OTBEPCTUE BOKPYT TOUKH.

Ecnu ycranoBieH pexuMm co3faHus nojocTed (¢1akok Ha MaHeIW WM KHOIKA MEHIO),
TO pa3OueHue OT JIMHUU U CO3/IaHUE TOJIOCTH BBIMOIHSIOTCS aBTOMAaTHUYECKH

YTOoyHEHHE KOOpAMHAT BBINOJHSAETCS TOJBKO €CJIM I0JIb30BaTesieM 3aduKcHpoBaHa
TOJIbKO 0/1Ha Touka, T.€. JieBasi KHOIIKa MBIIIH 110csie 0OHOBJIEHUS SKpaHa WM CMEHBI PUCYEMOTO
3JIEMEHTa Ha)kaTa TOJIBKO OAMH pa3. [Ipu aToM pa3zdbuBaeTcst TOJIBKO OJMH AJIEMEHT.


mk:@MSITStore:D:/Sergey/Z_last_1/Zenit_wn.CHM::/HID_GRED_DISKRET_FE_3.htm
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a) ' 6) B)

XA

Puc. 2.9.10.7.16. Pacce4yeHune anemeHTa gnaroHansmm.

a - 3NIeMEHT B UCXO4HOM COCTOsIHMM, 6 - pesynbTaTt pa3buenus, B - pesynbTat
nocnegytoulero pasdmeHnsa komaHgon PasbrneHne aneMeHToB OT y3na, pebpa,
rPaHN UnNn B pexume co3gaHus norocten, 1 - UKCUMPOBAHHOE MOSIOXEHME
Kypcopa nepef nogaven KomaHabi.

HpI/I HAaHCCCHHU HCCKOJBKHMX TOYCK pa36I/IBaI-OTC$I BCC JJICMCHTBI, Ha I'paHAX KOTOPBIX
OKa3aJIuCh 3a(1)I/IKCI/IpOBaHHI>IC TOYKH, U B HUX TAKKC MOTI'YT CO34aBaTbCs OTBEPCTHUA. HpI/I 9TOM
KOOpAWHATBI TOUCK HEC YTOUHAKOTCA, a pa36HeHHe BBITIOJIHACTCH I10 HCHTPY HOBCpXHOCTGfI, T.C. B
TOYKEC NCPECCUCHUA JHaroHaneu.

a) 6) B)

A ,
3 o

L]

Puc. 2.9.10.7.17. Pacce4deHune gmnaroHansiMm HECKOJbKMX SNIEMEHTOB.

a - 9NnemMeHTbl B MCXOAHOM COCTOSiHUMKM, 6 - pesynbTaT pas3dbueHus, B -
pesynbTaT nocnenyowero pasbueHus B pexumme co3gaHumsa nonocten 1 -
HaHECEHHbIE OTPE3KN.

[Ipu BBIIETIEHUH TOJIBKO OJHOW TpaHW 3JIEMEHTa, HE3aBUCHUMO OT TOTO, pa3OmBaeTCs
OIMH WIIM HECKOIBKO JJEMEHTOB, pa3OMBaeTCsi TONBKO BBIICIEHHAs TpaHb, a OTBEPCTHE
MOJTYYUTCS TIIYXUM.
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a) o) \\ ~ \

Puc. 2.9.10.7.18. Co3gaHue rnyxoro oTBepCcTus.

a - ANIEMEHT B UCXOOHOM COCTOSIHUK, 6 - pe3ynbTaT pasbueHus, B - pesynbTaT
nocregyouiero pasbueHnsa B pexume cosgaHus nonocten, 1 - HaHECEHHbIN
OTPE3OK.

['nyouny u ¢opmy OTBEpCTHS Aajiee MOXKHO OTpENaKTUpoBaTh. M3Ha4yanmpHO TiryOuMHA
paBHa JUaMeETpy.

TakuM crnocoOOM Kpyrible OTBEPCTHS IOJIyHalOTCs B KPUBOJMHEHHBIX AyieMeHTax. B
JTUHEHHBIX MOJOCTH OYyAyT MPSAMOYTOIbHBIMU.

Komanna «Ilpeobopazosams nuneitnvie ¢ KpugouHeiinple. bICTPhIN BBI30B - KHOIIKA

¥

B nanenu koManj «Pa3buenue u npeodpazoBanus KO» (cm.m.2.2, puc.2.2.9).
Wuannmanu3upyer nporenypy npeoodpa3oBaHusi BCEX BBIICICHHBIX JTHHEHHBIX 3JIEMCHTOB
B KPUBOJIMHEWHBIC (2JIEMEHTBI BTOPOTO TIOPSIIKA).

Komanna «Pazoums no écem nanpasnenuam 00 3a0aHH020 pamepa». beiCTpbiii BBI30B

N4

- KHOTIKA B MaHeNu KoMaHj «Pazouenue u npeoopazosanus KO» (cm.m.2.2, puc.2.2.9).
Muumanm3upyer nporuenypy pa3OueHus BceX BBIICICHHBIX 3JIEMEHTOB JI0 3aJaHHOTO
pa3Mepa. Pa3mep yka3bIBaeTcsl B MaHe M, BHIBOAUMOM MPOTpaMMOii Mociie MoJaud KOMaH/Ibl.

r ' [
)
Pazmep = il%'i‘ngf"".- OTHMEHE

EeecTH ‘

Puc. 2.9.10.7.19. MNaHenb 3agaHns pasmepa 311IEMEHTOB.



a)

Puc. 2.9.10.7.20. Pa3bueHne anemeHTOB 40 3a4aHHOro pasmMepa.
a —McxogHasa Mmogenb, 6 - peaynbTtat pa3bueHus, B - ceTka nocne
COeANHEHVs Y3r0B No pébpam 1 rpaHsaMm.

[Tocne BBINOJHEHHS KOMaHAbl B CETKE MOTYT BO3HHMKHYTHb Pa3pbIBbl, KOTOPBIE MOXKHO
yIAIUTh MYTEM BBIIOJHEHHUS KOMaHJIbl COEIMHUTH 10 péOpaMm M IpaHsAM, JUOO YCTaHOBUB
(1a’)KOK aBTOMAaTUYECKOTO BBIIIOJIHEHUS ATOM HPOLETYpHI.

Komanna IlpeoOpa3oBarh, KpHBOJIMHElHHble B JHMHEHHbIEe 10 33aJJaHHOT0 pa3Mmepa.

BEICTpBIif BBI30OB - KHOIKA " B nmaHenu komauj «Pa3ouenue u npeodbpazoBanus KO» (cm.m.2.2,
puc.2.2.9). Uaunmanu3upyer mpouenypy npeoopa3oBaHus BCEX BBIICICHHBIX KPUBOJIMHEHHBIX
AJIEMEHTOB B JIMHEHHBIC 10 3aJlaHHOTO pa3Mmepa, 3amaBaecmoro B manenu (Puc.2.9.10.7.10),
BBIBOJMMOM MPOrpaMMON ITOCIIE IMOJAY1 KOMaH/BI.

a)

Puc. 2.9.10.7.21. NpeobpasoBaHne KpUBONMHENHLIX 3NIEMEHTOB B JIMHEWNHbIE 0
3a[jaHHOro pasmepa. a —McxogHasi Mofenb, 6 - pesynbTaT pa3bueHuns, 8 - ceTka
nocre coeanHeHns y3nos rno pédbpam n rpaHsaMm.

ITocne BBHINOJIHEHHST KOMAaHIbl B CETKE MOTYT BO3HMKHYTH pa3pbIBbl, KOTOPbIE MOXKHO
yIaJIUTh MYTEM BBIOJIHEHUS KOMaH/Ibl COETUHUTH M0 pEOpaM U rpaHsM, JIMOO MpeaBapUTEIHHO
YCTAHOBUB (PJIAXKOK aBTOMATUYECKOI'0 BBIMOJIHEHUS 3TOH npouenypsl koman1oi (CoequHsTh 1o
pEOpam U rpaHsMm).

Komanna Pa30uth mo BceM HampaBJ/IeHHMSIM [0 3aJaHHBIX Y3JIOBBIX pPa3MepoB.

BBICTpBIN BBI3OB - KHOIIKA
puc.2.2.9).

Wuunmanusupyer npoueaypy pa3OueHuss BCeX BBIJIEICHHBIX AJIEMEHTOB Ja 3a/aHHBIX
pa3MepoB IEMEHTOB B y3J1axX (CM. 3aJJlaHHE Pa3MEPOB AJIEMEHTOB B MEHIO ).

B maHenu komaHj, «PazOuenue u mpeodpazoBanus KO» (cm.m.2.2,
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b

a)

Oxana Hfe

30
28
26
16
14

12 X

2 —y
N

4
Hfe-3apasne pasMepH 3JEMEHTOE, MM

Puc. 2.9.10.7.22. Pa3bueHne 3nemeHTOB Aa 3adaHHbIX pa3MepOoB.
a —Mofenb ¢ oTobpaXXeHneM 3agaHHbIX pa3mepoB ANEMEHTOB, 6 - peaynbTar
pa3bueHns, B - ceTka nocrne coeguMHeHus y3rnoB no pébpam n rpaHsam.

Ilocne BBINOJIHEHNS KOMaHABI B CETKE MOTYT BO3HHKHYTH Pa3pbIBbI, KOTOPHIE MOXHO
YIQINTh IYTEM BBIOJHEHHUS KOMAaHJbl COCIUHHUTH MO0 péOpaM M IpaHsAM, JUOO YCTaHOBUB
(h1a)KOK aBTOMAaTHYECKOTO BBITIOJTHEHHUS 3TOH MPOLETYPHI.

Komanna IlpeoOpa3oBarh KpHBOJIMHEliHbIe B JIMHEHHBbIE 10 Y3JIOBbIX Pa3MepoB.

o b
BrICTpBIil BBI30OB - KHOIIKA i B maHenu komaHj «Pa3buenue u npeodbpazoBanust Ko» (cm.m.2.2,

puc.2.2.9).
Muummanm3upyer Tporeaypy MpeoOpa3oBaHUS BCEX BBIJACICHHBIX 3JIEMCHTOB Jia
3aJJaHHBIX Pa3MEPOB AIIEMEHTOB B y3J1ax (CM. 3a/laHUE pa3MEPOB JICMEHTOB )

Mrana Hfe a )

20
18,5
17
15,5
14

l12,5
11

Hfe-sagasme pasMepH DAEMEHTOER, MM

Puc. 2.9.10.7.23. MNpeobpasoBaHne KpUBONIMHENHbIX 31IEMEHTOB B JIMHENHbIE
[0 3a4aHHbIX Y30BbIX pa3MepoB.

a —Mofenb ¢ oTobpaKeHnem 3afaHHbIX pa3MepoB 3MEeMeEHTOB, O - pesynbTaT
pa3bueHuns, B - CETKa Nocrne coegmMHeHNs y3rnoB no pédpam 1 rpaHsm.

[Tocne BBIMOIHEHUS KOMAaHIbl B CETKE MOTYT BO3HHMKHYTH Pa3pbIBbl, KOTOPbIE MOKHO
YAATUTh MYTEM BBIMOJIHEHUS] KOMaH/Ibl COEIMHUTH 10 pEOpam U rpaHsaM, JU00 MpeIBapUTEIbHO
YCTaHOBUB (PJ1a)KOK aBTOMATUYECKOTO BBIOJIHEHUS 3TOH npoueayps! komanoi (CoeauHATh 1Mo
pEOpam U rpaHsIM).

F
Komanpga Ilpeo6pa3oBanue TUIIOB 3J1€eMEHTOB. BHICTPHIN BBI30B - KHOIIKA Zt B MMaHETU
komaH «Pazouenne u npeodpazoBanms KO» (cm.m.2.2, puc.2.2.9).
[TpennaznaueHa it mpeoOpa3oBaHMs OJHUX TUIIOB YJIEMEHTOB B IpYyTHE.
ITocne nmogadyvM KOMaH/blI IIporpaMMa BBIBOAWT IIaHC/Ib, B KOTOpOfI HyTeM HaXaTus
COOTBETCTBYIOIIEH KHOMIKM yKa3bIBaeTCs TpeOyeMblid BUJ peoOpa3oBaHusI.


HID_GEN_POV_CRZ.htm
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= CTEQ#HW == MNacTiHel (1D == 20)

= CTEMHW == obbéMHre (1D == 3D)

= NnacTiHel == ofbémtbie (2D == 30)

» 0fbEMHBIE =2 NnacTiHel (30 == 20)

= NOBEPXHOCTM == MNAcTkHL! (Z2DGR == 2D)

* MNacTHHBl =3 noBepxHocTiA (20 == 2DGR)

> BMEMEHTLI == nosepxHocTik (2D == 2DGR)

Puc. 2.9.10.7.24. NaHenb ykaszaHusa Tuna npeobpasoBaHns 3NIEMEHTOB.

HekoTopsie mpuMepsl MpeoOpa3oBaHmiA MPEICTABICHBI HUXKE.
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OBsEMIEIe K5

ITmac ToeHED

C Te RS

K5

JIFerHRe

K5

KpuBomaMHeiHEE

OBBEMHEIEe K5

i i Aok

lloBepxXHOCTH

LY

Puc. 2.9.10.7.25. MNMprmepbl npeobpa3oBaHnst INEMEHTOB.

Komanna CoenuHaTs o pédopaM u rpansiM. BeICTpBIi BBI30B — KHOIIKA i & nanemn
KoMaHJ pa30ueHuss u mnpeoOpazoBanus KDO. Ilpennasnauena pans mnepeBoga (OTMEHBI)

CeTKM TMpH pa3OueHusx u

COIVIACOBAHUSA
npeobpasoBanusix KO. Ha pucyHke mnpuBenéH npumep BBITOJHEHHS KOMaHJbl pa3OueHus

ABTOMAaTHU4YC€CKOI'O

pexuM

B

MIPOTrpaMMBbI
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9JIEMEHTOB BBIICTICHHOW 00J1aCTH (@) IO BCEM HAINpaBJICHHUSIM KOrja (UIayKOK HE YCTaHOBIIEH (6),
Y TIPU YCTAHOBJICHHOM (pJIaKKe (8).

aj 6) TIITTII: ¢ IIITIr
T CEERRRIERT) [THRRRE
HEEEEEEE N s cscscsll =] |

Puc. 2.9.10.7.26. BbinonHeHne kKomaHAbl pa3bveHns mogenu a npu
HeyCTaHOBIIEHHOM 6 1 YCTaHOBMEHHOM (hrnaxke 6 .

OrmMmeHa PCKUMa BBIIIOJHACTCA ITPU HOBTOpHOfI nmogadyc KOMaHAbI.

Komanna Ckpyrienne pédep. BoicTpblil BBI30B - KHOIIKA B MAHENAX KOMaH[ pa30ueHus
u mpeobpasoBanuss KD wu pemaktupoBanusi o0vémMHBIX KD. MHummamusupyer mnpouenypy
CKpyriieHus pédep 00bEMHBIX JIEMEHTOB, Y KOTOPBIX BBIIEICHO OJHO pedpo.
Pamnyc ckpyrineHus ykasplBaeTCs B JUAJIOrOBOM IAHENH, BBIBOJUMOM IIPOrpaMMOU
1I0CJIE TI0JaYd KOMaH/Ib.
[Ipumep BbINOIHEHUS] KOMaH/bl IpeJICTaBlIeH Ha pucyHke 2.10.9.7.27.

s

Puc. 2.9.10.7.26. BeinonHeHne koMaHabl CKpyrneHns pébep. a -ucxogHas
mMogenb, 6 - pesynbTat npeobpa3oBaHus.

Komanna noctymHaa B rpagaeckoM pekuMe TIPH HATMYUH B (ailiie TaHHBIX 00 00BEMHBIX
3JIEMEHTaX U IIOMEYEHHBIX Y3JIOB.

IManenp komaHja pa3dueHusi U NMpeodpa3oBaHus 3J1eMEHTOB. J[yOnupyer komaHy
3amycka (yJaJieHus) TTaHeIu KOMaHJ pa30ueHus U MpeoOpa3oBaHUs JIEMEHTOB, COJEPKAIIYIO
BBI30BBI [IEPEUMCIICHHBIX BhIIIe KOMaH KHOMKaMH, U3 MeHio «Bum» (cM.1m.2.2).
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2.9.10.8. MeH0 «OOBEMHBLIE KO»

OO0mwmit Bu MeHIO TipeacTaBieH Ha puc.2.8.10.8.

MoeopoT NCKE OEBEMHBIE K3 0T OF £ OY  (KpacHad rpaHe K ciHed)
Megopot NCK OELEMHBIE K2 o7 OF k OF  (KpacHaA rpaHe K 3eneHorn)
Meoeopot NCK OELEMHELE K2 ot OY kK OF  { cHHAA rpaHe K 3enéHor)

MaHenk KOMaHA, peAak THROEAHHA 00 tEMHE K3

Puc. 2.8.10.8. MeHio “O6bEMHbIE KO”.

MeH1o cocTOUT U3 TPEX KOMaH/:

-"Ilosopom JICK OB BEMHBIX K3 om ocu OX k OY (kpacnas zpams K cuneii)";,

-"Iosopom JICK OB BEMHBIX K3 om ocu OX k OZ (kpacnas zpams K 3enénoii)";

-"ITogopom JICK OB BEMHBIX K3 om ocu OY k OZ (cunsas zpansv K 3e1énoii)".

[Tomaya mr000M M3 3TUX KOMAaHJ BBI3BIBACT MEPEHYMEPAIMIO Y3JI0B IMOMEUEHHBIX
O00BEMHBIX KOHEYHBIX JJIEMEHTOB TaKUM OOpPa30M, YTO OCH HMX JIOKAIBHBIX CHCTEM KOOPIWHAT
MMOBOPAYHMBAIOTCS B COOTBETCTBHH C OMMCHIBAEMBIMH KOMaHaMH.

Komanoa “Ilanenv komano pedaxmuposanus o6vémuvix KI” npeaHaznayeHa ist
BBIBOJIa MTAHENM KOMaH/I, cojiepkalleil HeooxoaumMele it paboTel ¢ 00bEMHBIMU KD KOMaHbI.
OO6mwmit B maHenw mpeacTaBieH Ha puc.2.2.2. Ecnau nanens BbIBeAeHa, TO B JIEBOM YacTH
CTpOKM YycTaHaBiuBaercs (uaxok. Jlnga ynaneHus maHenu (IOclie OKOHYaHHS pabOThl €
MMOBEPXHOCTSMH) HEOOXOAMMO TTOBTOPHO TOJIATh KOMAHITY.
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2.9.10.9. MeHto «InacTuHbI, NTOBEPXHOCTU»

OO6mwmit Bua MeHIO nipeacTaBieH Ha puc.2.9.10.11.

MoeopoT oci OF NCK NAACTEIH Ha 90 rpaa, MNACTHMHBI, NOEEpXHOCTH
MoeopoT ocw OY NCK NN&CTIIH Ra 180 rpaa. CTEP¥.HIM, TpyBonpoEoAkl,. ..
3a8aTe TONWKHY NAACTHH FOHTAKTHEIE noeepxHOCTH

DEnacTH reHepalkd CeTKH 3aneMeHTo
HDEDEDEBDBEITI: AN3ACTHHE! E NOEEQXHOCTH

MpeobpasoBaTe NOESQXHOCTH B NASCTHHEI
Fa83TE UEET rpatMHeCicky NPHMATHE

MNaHene EOMaHA pedak THROESHHA NAAcTHH

Puc. 2.9.10.9. MeHto “T1nacTuHbl, NOBEPXHOCTH ”.

MeHI0 COCTOUT CIAEAYIOINXU3 ABYX KOMaH/I:

Komanna "Iloeopom ocu OX JICK nnacmun na 90 zpad.” BbI3bIBacT NepeHyMepPaLIUIO
y3JI0B MOMEYEHHBIX IUIACTHH TaKUM OO0pa3oM, YTO OCH HMX JIOKAJIBHBIX CHCTEM KOOPIWHAT
MOBOPAYMBAIOTCS B IJIOCKOCTH TUTacTUHBI HA 90 Tpanycos.

Komanna "Ilosopom ocu OY JICK naacmun na 180 2pad.” BbI3bIBaET NEPEHYMEPALINIO
y3JI0B IOMEUYEHHBIX IJIACTUH TaKUM 00pa3oM, YTO OCH 0X UX JIOKAIbHBIX CHCTEM KOOPJIHUHAT HE
MEHSIOT HalpaBlieHUs, a Ocu o0y mnoBopauuBarorcs Ha 180 rpagycoB, T.e. IUIACTUHBI
MIEPEBOPAUNBAIOTCS.

[To komanne ""3adoamsv moawuny naacmun' BBITIONHICTCS OO0BENMHEHHE TTOMEUYECHHBIX
AIIEMEHTOB B OTJENIbHYIO 3aIKCh U BBOJ TOJIIIMHBI UISI OObEAMHEHHBIX B 3TOW 3aIMCH TUIACTHH.
Jns BBOJAa TONIIMHBI TpOrpaMMa BBIBOAWT CHEHUANBbHYIO JHAJOTOBYIO TaHENb, B
COOTBETCTBYIOIIEM I10JIE KOTOPOI HEOOXOAMMO BBECTH TpeOyeMoe 3HaYCHHE.

Komanna “IIpeobpazoeamv naacmunvl 6 nosepxHocmu” TIpeIHA3HAYEHA IS
npeoOpa3oBaHus KOHEYHBIX JJIEMEHTOB B JJIEMEHTapHbIE MOBEPXHOCTU (Tpaduyeckue
aneMeHThl). Cienyer UMeTh B BUIY, YTO NPHU TOM IpeoOpa3oBaHUM MH(OpMAIUSA O TOJIIIUHE
IUTACTUH TEPSETCS.

Komanna  “IIpeoopazoeamv nogepxnocmu 6 naacmunpl” TIpeJHA3HAUYCHA MJIA
npeoOpa3oBaHus IOMEUEHHBIX TOBEpXHOCTel B muacTuHbl. llocine momaum KOMaHbl
MPOrpaMMOIl BHIBOJUTCS AUANIOTOBAs MaHeb, B KOTOPOM ClenyeT yKa3aTh TONIIMHY TJIACTUH U
uMsi GOpMHUPYEMOIL 3aIIMCH, OIMCHIBAOLIEH TJIACTHUHBI.

Komanoa “Ilanens komano pedaxmupoganusn naacmun” NpelHa3HaAuYCHA sl BBIBOJA
MaHeIu KOMaH/I, coJiepKalie HeoOXoAuMbIe /Tt pa0OThI € IIACTUHAMHA KOMaHabl. OOl BUI
naHenu mpenactaBieH Ha puc.2.2.3. Ecnu maHens BbIBEAEHAa, TO B JIEBOM YacTH CTPOKHU
ycTraHaBnuBaeTcs ¢uaxkok. s ynaneHus naHenu (1mocjie OKOHYaHUs pabOoThl ¢ MOBEPXHOCTAMH)
HE00X0/IMMO MOBTOPHO MOJIATh KOMaH/Y.
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2.9.10.10 MeHo «CTepxHU, TPyOONpoBOAbLI»

OO61uii BuJ MeHIo npezacrasiieH Ha puc.2.9.10.12.1.

PazeopoT oK O NCK CTEF‘)KHELT'I, TpvBonpoBoADE Ha 150 rpaa. CTEP¥HI, TpyAonpoEoael,...
AeneHye CTEPX¥HA nononaM F.OHTAKTHRIE noBepxHOCTH
KoppekUHA NapaMeTpos M NOBOpaT CeYeHHH CTEPHHEI Shifk+: CBNACTH FEHERALUMK CETKH 3

3aAaHKE WapHHpHOro coedrHerHa CTEPYHA B vsne

3aaaHre wEcTEoro coedrHenHa CTEPYHA & vane 3a4aTk LEET rpafH4eckmy np
BblagneHHE OPHEHTHRYHIWErD Y303 |

MpeobpasosaHHe rpadHHeckE NPMMHTHEOE B CTEQMHH

Pazbrenke CTEPHHA B 3343HHBI TOHKSY

MaHenk KOMaHA pedakTHPOESHHA CTEpMHER, TpyEoNpoEoA0E

Puc. 2.9.10.10.1. MeHto “CTtepxHun, Tpybonposoab!”.

B 3TOM MEHIO IPUCYTCTBYIOT CIAEAYIOLINE KOMAHIbI.

Komanna "/lenenue CTEP/KHA nononam' oGecrieunBaeT BO3MOXKHOCTb pa3OMEHHS
MTOMEYEHHBIX CTEPKHEBBIX AJIEMEHTOB Ha JIB€ PABHBIE YaCTHU.

Komanna "IHoeopom ocu OX JICK cmeporcnen na 180 zpad." Mensier mectamu HoMepa
MEPBBIX JIBYX Y3JIOB IOMEUEHHBIX CTEPKHEH, YTO MPUBOJANUT K U3MEHEHHIO HAIIPaBJICHUS OCEl 0X
WX JIOKAJIBbHBIX CUCTEM KOOPAMHAT Ha MPOTUBOIOIOKHOE.

Komanna "Koppexkuusa napamempoeé u noeopom ceuenuii cmepicneil’” BbI3bIBACT
MOSIBJICHHE Ha SKpaHe [MajoroBOM MaHENW, MpeAcTaBiIeHHOW Ha puc. 2.9.7, B KoTopou
YKa3bIBAIOTCS TPEeOyeMble 3HAUCHUS TaPaMETPOB IIOMEUEHHBIX CTEPKHEH.

Komannet ""3aoanue wapnupnozo coeounenus CTEPKHA ¢ y3ne” w '""3adanue
socecmkozo coeounenuns CTEP/KHA ¢ y3ne’ TO3BONSAIOT MEHATH THUII COSAMHEHUS B
MTOMEUEHHBIX y3JIaX CTEPKHEBBIX 3JIeMEHTOB. OTOOpa)keHHE CTEP’KHEBBIX KOHEUHBIX 3JIEMEHTOB
IIPY HAJIMYMHY IApPHUPA B y3J1€ ITI0Ka3aHO Ha puc. 2.8.6.

[To xomanne '"'Boioenenue opuenmupywuieco y3na' tporpamma JUisi  KaKIOTo
MIOMEYEHHOT'0 CTEP>KHSI BHIBOAUT HA SKPAaH OPUEHTUPYIOIIMI y3€]1 HE3aBUCUMO OT MCXOJHOTO
criocoba opueHTauuu crepxkHs. JlIs IBYyX- Y3JIOBBIX CTE€p)KHEW BBIBOJUTCS TPETUH, a A
KPUBOJIMHEWHBIX TPEX- Y3JIOBBIX — YETBEPTHIM OpuUeHTHpYyroumi y3en. Ilpu sTom mporpamma
TreHepupyeT HOBble Y3ibl (MO0 OJHOMY JJsi KaXJO0ro »JIEMEHTa) M nomeuaeT ux. Panee
BBITIOTHEHHAs] TTIOMETKa y3JI0B OTMeHsieTcs. [loMeueHHbIe OPUEHTHPYIOMIHUE Y3IIbI MOTYT OBITH,
3aTeM, COEAMHEHbl C JpYruMu y3namu. CBsA3b BBIJEIEHHOTO OPUEHTUPYIOUIETO Yy3ila C
AJIEMEHTOM, KOTOPOMY OH TMPUHAJICKHT, OKA3bIBACTCS MPH BKIIOUEHUHU PEKUMA OTOOPaKEHUS
JIOKaJIBHBIX cucTeM KoopauHat KO (cM. MeHio “Omobdpaszums™). Y ClIOBHEM J0CTyNa K KOMaH/IE
SBJIICTCS HAIMYUE TIOMEUYECHHBIX Y3JI0B U cTepkHeBbIX KD B Habope NaHHBIX.

Komanoa "Ilpeoopazosanue zpagpuueckux npumumueos ¢ cmeprycuu'’. Ilpeodbpasyer
BBIJIETICHHBIC TpadUUecKue MPUMHUTHBBI, OMUCAHUS KOTOPHIX HaXOASTCS B HaOOpe JaHHBIX, B
CTEP’)KHEBBIC KOHEUHBIE DJIEMEHTHI.

[Ipsimbie muHUM TPEOOPA3YIOTCS B IPSIMBIE CTEPKHHU.

CrutaiiHpl IPeoOPa3yIOTCs B KPUBOJIUMHEWHBIC CTEPIKHH.

OxpyKHOCTH W Jyrd MpeoOpa3yroTcsi B KPUBOJIMHEWHBIE CTEP)KHU TaKUM 00pazom,
9TOOBI YT0JI, OXBAaTHIBAEMBI OJHUM DJIEMEHTOM, HE TIPEBBIMIAT 45 TpaycosB.

[Ipu BbINOJIHEHUH KOMaH/Ibl YYUTHIBAETCS BBIJCICHUE JIEMEHTOB:

- €CIM  UMEIOTCS TMOMEYEHHbIe TOYKH, TO KOMAaHJa BBINOJHAETCS TOJBKO JIJIs
MMOMEYEHHBIX AJIEMEHTOB;

- MPU OTCYTCTBHUH MOMEUEHHBIX TOYEK KOMaH/a BBITIOJHSICTCS JIJIsI BUIUMBIX DJIEMEHTOB.

I'padmueckne MPUMUTHBBI, AJsE KOTOPBIX BBIMIOJHEHA KOMaHIa, U3 Habopa JaHHBIX
YAATSIOTCS.
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Onucanue rpaduyecKkux MPUMHUTHBOB MOXKET OBITh CO3/1aHO CPEACTBAMH IPOTPAMMBI
WJIM UMIIOPTUPOBAHO U3 (aiIoB JaHHBIX s rpadudeckux nporpamm (*.DXF u ap.).

Komanoa '"Pazouenue CTEP/KHA ¢ 3a0annvix moukax'. llpenHasHaueHa uist
pa30MeHMs CTePKHEBBIX KOHEUHBIX 3JIEMEHTOB Ha OTPE3KU 0003HAYEHHBIE TOUKAMH, JIeKAIIUMU
Ha JINHUU COEIUHSIONIEH y37bl I U j CTEpXKHSL.

[Ipu 3TOM KOOpAMHATHI TOUEK BhIpaBHHUBAIOTCS 1o auHUU Ij (puc.2.9.10.10.2).

a/ 7 5) 5

i

Puc. 2.9.10.10.2. BbinonHeHue komaHapl “Pas3bueHue CTEP)KHA
8 3a0aHHbIX moykax’.
a-ncxogHoe nornoXxeHue ysnos, 6-pesynbTaT BblINOMHEHUSA KOMaHAb! (CTEPXXEHb if
pas3duT Ha cTepxHu ik, kI v IK).

Komanna ynoOHa mpu BBOJAE HOBBIX CTEpKHEH B paHee CO3JaHHYIO MOJECIb
(puc.2.9.10.10.3).

[Ipy BHINOTHEHHM KOMaHABI YAANAOTCA AYONM SJIIEMEHTOB, T.€. JJIEMEHTHI C
OJIMHAKOBBIMH  y3i1laMH. Takas cuUTyalus MOXET MMETh MECTO INpH (OPMHPOBAHUU MOJEIU
nyTéM mIpeoOpazoBaHus rpaduyecKux NPUMHUTHBOB, BBEAEHHBIX U3 Tpaduueckux (aiinos, B
cTep>kHeBbIe AnieMeHThI(puc.2.9.10. 10.4).

[Tpu BBINOIHEHUU KOMAaH/ bl YUUTHIBAETCSI BBIJICIIEHUE DJIEMEHTOB:

- €CIM  MMEITCS IIOMEYEHHBIE TOYKH, TO KOMAaHJAa BBIIOJHAETCA TOJBKO JUIS
MIOMEUYEHHBIX 3JIEMEHTOB;

- IIPU OTCYTCTBUM IIOMEUYEHHBIX TOYEK KOMAH/IA BBIIOJIHSETCA Ul BUIUMBIX DJIEMEHTOB.

a) &)

< o

Puc. 2.9.10.10.3. BcTaBka anemeHTa B paHee Co3[aHHY0 MoJerb.
a-nonoXxeHwne arNemMeHTOB Nocre BbINONIHEHUS onepaunn BBOAA HOBOTO
anemeHTa, 6-pesynbTaT BbINOSTHEHNSA KOMaHAbI.
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i
i
Puc. 2.9.10. 10.4. BctaBka 9nemMeHTa B paHee CO34aHHYH
MoZernb.
a-ncxogHoe nonoXeHue ysnos, 6-pe3ynbTaTt BbIMOHEHNA KOMaHAbI
(cchopmmpoBaHo Tpu CTEPXKHEBBLIX anemMeHTa - ik, ki v Ik).
Komanpna “Ilanens KOMAaHO peoaKmupoeanus cmeprcHel, mpyoonpoeooos”

npeJHa3HaueHa Ul BBIBOJA ITaHENM KOMaHM, CoJepiKalleldl HeoOXoauMble uisi paboThl CO
CTEeP)KHSIMU H TpyOompoBogamMu Komaniel. OOmuid BUA aHenu npejacrasieH Ha puc.2.2.4. Ecim
NaHeNb BBIBE/ICHA, TO B JIEBOW YaCTH CTPOKH yCTaHaBiMBaercs (ruaxkok. Jns ynaneHus nmaHemu
(mocnie okoHYaHUs pabOTHI ¢ TOBEPXHOCTSMH) HEOOXOAUMO MTOBTOPHO MO/IaTh KOMaH/TY.

2.9.10.11. MeHo «KoHTaKTHble NOBEPXHOCTU»

OO0uwmii Bu MeHro npezcTasieH Ha puc.2.9.10.11.1.

BelAENEHHE OCEBRL YINOE KOHTAK THEIX NOBEpXHOCTEA FOHTARTHEIE noBepxHOCTH
Koppekuma napaMeTpos NoKansHOMD KOHTSKTA OBANACTH FrEHEPALMKH CETEM 3NEME
MNpeofpazoBaHke rNobaneHE: KOHTaKTHER NOEEDXHOCTEA B NOKaNEHBIE

MNpeohpaszoBaHke peEAYUHPOEAHHA B NOKANEHEIE KOHT3KTHEIE NOBERXHOCTH

KaHTpONE THAE NoKaNeHBEE KOHTaKToE

KOHTpONE 3a830p0E B NOKANEHBLX KOHTAKTax
CAbeAHHEHKE rNoBansHeL: KDHT.HDBEDXHDETEH E 3anHcke
CABE AHMHEHHE NOKANEHEL KDHT.HDBEDXHDETEH E 3aMnHcke

MaHe e KoMaHA peAak THPOEAHHE KOHT 3K THELX I'IDBEI:IZ‘{HEIIITEﬁ

Puc. 2.9.10.11.1. MeHto “KOHTaKTHbIE MOBEPXHOCTK”.

B MeHto mpUCyTCTBYIOT CIIEIYIOUIUE KOMAH/IBI.

Komanna ""Buidenenue oceevix y3108 KOHmMaKkmuslx nosepxnocmeit' npeodpasyer Bce
MIOMEYEHHbIE KOHTAaKTHbIE TOBEPXHOCTH B ocecummeTpuunbie. [lpu 3TOM mporpamma
TEHEPHUPYET JIBa HOBBIX y3Jla W MoMeuaeT ux. PaHee BBITTOJIHEHHAS TOMETKA y3JI0B OTMEHSIETCHI.
HoBeie y37bI pacmonokeHbl MOcepeauHe paHee MmoMedeHHOM oOmactu. Ux akxpannbie X u Y
KOOPJMHATHI OJMHAKOBHI, a Z- KOOPJIWHATHI Pa3Iu4Hbl, T.€. OCh HaIlpaBjeHa MapaJIeIbHO OCH
OZ »>kpaHHO# cucteMbl KoopAauHat. KoopauHaThl OpUEHTUPYIOMINX Y3J0B MOTYT OBITh, 3aTEM,
OTKOPPEKTHUPOBAHBL. Y3JIbl MOTYT OBITh COE€IMHEHBI ¢ IPYrUMH. CBS3b OPUEHTHPYIOIIUX OCh
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y3JI0B C DJIEMEHTaMH IOBEPXHOCTEH MOKA3bIBACTCS MPU BKIIOYCHUU PEKHUMa OTOOPAKEHUS
JOKaJIbHBIX cucTeM KoopauHat KD (cM. MeHio “Omobpazums™). Y CiioBUeM I0CTyNa K KOMaHIE
SIBIISIETCS] HAIMYHME IOMEYCHHBIX Y3JIOB U CTepKHEBBIX KD B HaOOpe aHHBIX.

Komanna “Koppexkuyus napamempos noxkanvhozo Konmaxkma” 00ecrieunBacT
BO3MOKHOCTh M3MEHEHHMs MapaMeTPOB IMOMEUEHHBIX JIOKAJIbHBIX KOHTAKTHBIX IMOBEPXHOCTEH.
3HaueHHs] [ApaMETPOB YKA3bIBAIOTCS B COOTBETCTBYIOUIMX IOJSAX JUAJIOTOBBIX IaHENEH,
BBIBOJMMBIX MTPOTrPaMMOil MOCIIe 01a4u KOMaH/IbI.

Komanna “Ilpeoopazosanue 2nooanbHplx KOHMAKMHBIX NOBEPXHOCHENl 8 JI0KAbHble”’
obOecrieunBaeT BO3MOXKHOCTh IPEOOpPa3OBaHUS TOMEUYCHHBIX TJI00ATBHBIX  KOHTAKTHBIX
MIOBEPXHOCTEN B JIOKAJIbHBIE.

[Ipu 5TOM, B BBIBOAMMOI IOCJE MOJAaY¥ KOMAHJbl JMAJIOTOBOM NaHENH, MpeiaraeTcs
BO3MOXXHOCTh BBIOOpa TOYEK, CBSI3aHHBIX C Ka)I0H JIOKaJIbHOW MOBEPXHOCTHIO:

~TOJIBKO TOYKH MPEoOpa3yeMbIX MOMEUEHHBIX TTI00AThHBIX KOHTAKTHBIX TTOBEPXHOCTEH;

-mo0ble  TIOMEYEHHBbIE TOYKHM, HaxXOJslIMecs Ha 3aJaHHOM  PAacCTOSHUU  OT
npeo0pa3yeMbIX KOHTAKTHBIX TOBEPXHOCTEH.

Breibop cmocoba ompenensiercs BBIOPAaHHON MOJIb30BAaTENEM MOCIEAOBATEIHHOCTh
nocTpoeHus Moaenu. Tak, eciu rio0alibHble KOHTAKTHBIE TOBEPXHOCTH HAXOASTCS TOJIBKO Ha
OJIHOM W3 KOHTaKTUPYIOIIUX IMOBEPXHOCTEH, TO HEOOXOAMMO TIOMETHUTh TOYKH OOEHX
MOBEPXHOCTEH M YKa3aTh BTOPOI criocol mpeodpa3oBaHusl.

Komanna “Ilpeobpazosanue pedyyuposanus 6 Jl0OKalbHble KOHMAaKmHble
noeepxnocmu” obecrieyrBaeT BO3MOXKHOCTb MpPeoOpa3oBaHHsl TOMEYEHHBIX  YCIOBUU
peayLHpOBaHUS TIO IJIOCKOCTH B MOBEPXHOCTHU JIOKAIHHOTO KOHTaKTa. [lapameTpsl JoKaabHOTO
KOHTaKTa YKa3bIBAalOTCS B JMAJOrOBOM NaHENM, BBIBOJMMOM MPOrpaMMoOil IOCie MOoJa4u
KOMaH/IbI.

Komanna Koumpons muna 1noKanbHvlX KOHMAaKmoeé OOECIEUYMBAET BO3MOKHOCTh
BU3YaJIbHOT'O KOHTPOJISI THUIIOB JIOKAJBHBIX KOHTAKTOB, 3aJaHHBIX B Mojenu. [locme momaum
KOMaH/bl B OKHE BBIBOJUTCS M300pa)KeHHE MOBEPXHOCTEW JOKAIBHOTO KOHTAKTa, B KOTOPOM
OJIHOTHUITHBIE TOBEPXHOCTH JIOKAIHHOTO KOHTAKTa BBIJEICHBI OJMHAKOBBIM I[BETOM. B neBoit
YacTH OKHA BBIBOJUTCS pacuiudpoBka 1BeToB. [Ipumep oroOpakeHus MpeCcTaBlieH Ha PUCYHKE
2.9.10.11.2.

Komanna Konmpons 3a30poé 6 noKkanbhpix KOHmMakmax oOECTeunBaeT BO3ZMOKHOCTh
BU3YaJIbHOTO KOHTPOJISI 33/IaHHBIX BEJIMYUH 3a30pPOB B OTHOCHUTENIbHBIX JIOKAIBHBIX KOHTAKTaX,
3a/IaHHBIX B MOJIEIIN.

[Tocne momaun KOMaHABI B OKHE BBIBOJIUTCA HM300paKEHHE MOBEPXHOCTEH JIOKATBHOTO
KOHTAaKTa, B KOTOPOM BEJIMYHUHBI 3a30POB BBIJECIECHBI IIBETOM.

B neBoit yactu OKHa BBHIBOAMTCS IIKayia BequyuH. [IpuMep oToOpaskeHUs MpeacTaBiIeH Ha
pucynke 2.9.10.11.3.

Komanna “Ilaneny KoOMano peoaxKmupoeanus KOHMAKMHBLIX HNoeepxXHocmeil”
npelHa3HayeHa JUis BbIBOJA MAaHENTW KOMaHJ, COJAepKalledl HeoOXoauMmble s paboThl CO
KOHTAaKTHBIMH TIOBEPXHOCTSIMU KoMaHAbl. OOmuiA BU aHE N NpejcTaBieH Ha puc.2.2.4. Eciu
MaHENb BHIBEACHA, TO B JIEBOM YAaCTH CTPOKH YCTaHABIMBAeTCs (uakok. J[ns ymaneHus maHemu
(mocne okoHYaHus pabOTHI C MOBEPXHOCTSIMH ) HEOOXOIUMO TOBTOPHO MOAATh KOMaHY.
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':'TZ'H?H'I'E'-T-U’I-FI BapuapT 1-2Z, Epown=a, Bec
ocer I'CE
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\ T THITHL JOKAJNBHEX KEOHTAKTOE, FHKAaIZIAHHEIE B MOIOEJH,
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-rPecM. IIMOCKMIL
-PecM. OCSCHMM.
-peoM. chepa
—OTHE. IITOCKIH
—OPE. 008 COH.

—-oTH. chepa

—HeIZE e CTEETL

Puc. 2.9.10. 11.2. KOHTpOnb TUMNOB fOKasibHbIX KOHTaKTOB.

DanHT&T—WH BapuanT 1-2, EpoH=a, Beco
oCel I'CK
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Puc. 2.9.10.11.3. KoHTposnb 3a30p0oB B NIOKalbHbIX KOHTaKTax.

Komanna Qoévedunenue 2n00anvnvix KOHMAKMHBIX NOGEPXHOCHMEN 6 3ANUCH
npenHasHaueHa is OOBEAMHEHUS TIOMEUYCHHBIX TJIOOATBHBIX KOHTAaKTHBIX TOBEPXHOCTEH B
OTAENbHYIO 3amuch. [locine momaym KoMaHABI IIporpamMMma ynaaiaseT W3 Habopa TaHHBIX
MOMEUEHHBIC KOHEYHBIC JJIEMECHTHI YKAa3aHHOTO THIMA, OOBEAMHSIECT UX B OTICIBHYIO 3alUCh U
nomeriaer B Oydep TekcTtoBoro pemaktopa. Ilocie BbImauu COOOIICHHS O BBHIMOJHEHUU
oTiepaIuy IporpaMMa BBI3BIBAET TEKCTOBBIA PEIAKTOP, C TOMOIIBIO KOTOPOTO CPOPMUPOBAHHAS
3aMmucCh J0HKHA OBITh TTOMEIIICHA MTOJIh30BaTeIeM B TpeOyeMoe MecTo Habopa TaHHBIX.

Komanna Oé6vedunenue n0Kan1bHbIX KOHMAKMHBIX HOBEPXHOCHIEN 6 3ANUChH
npeaHa3HayeHa JUIsi OOBEIWHEHUS ITOMEYCHHBIX JIOKAIBHBIX KOHTAKTHBIX ITOBEPXHOCTEH B
OTIIeNbHYIO0 3amuch. [locie momaum KOMaHABI Mporpamma yaauseT u3 Habopa JaHHBIX
MMOMEYCHHBbIC KOHEUHBIC 3JIEMEHTHI YKa3aHHOTO THUIIA, OOBEIUHSACT UX B OTIACIBHYIO 3aIlUCh U
nomemaer B Oydep TekcToBoro pemakropa. llocie Bbmaud COOOMICHHS O BBIMOJTHEHUU
OTIEpaIlMK ITPOrpaMMa BbI3BIBACT TEKCTOBBIN PEAAKTOP, C TOMOIIBIO KOTOPOro chopMUpOBaHHAS
3aIKCh OJKHA OBITH MTOMEIIEHA MTOJIh30BaTeNIEM B TpeOyeMoe MecTo Habopa JaHHBIX.

2.9.10.12. MeHro «ObnacTy reHepauumn ceTkn (MaKpo3sfieMeHTbl)»

OO6mwmit Bu MEHIO IIpeAcTaBieH Ha puc.2.9.10.12.

KoppekUMA NapaMETPOE MEHEPALLMK CeTkM K3 Ana obnacTed OBNAcTH FEHEPALMK CETKM 3NEMEHTOE (MAKDO3NEMEHTE)
MEHEPALHA CETKH KOHEYHBL 3NEMEHTOE KOpPEKLHA YCHIMA NPEABaPHMTENEHOND HATAXEHNA KAHATOE, HATEA
MpeobpasoEaHHE 3NEMEHTOB B 0BNACTH 4N MrEHEPaLLMK K2 3a3AaTE UBET rpadHUEcK: NPHHHTHEOE

Puc. 2.9.10. 12. MeHwo “Obnactu reHepaumm CceTKU
(MakpoanemeHThI)".

B MeHI0 IPUCYTCTBYIOT CIIEIYIOIINE KOMAH/IbI.

[lo xomanne "Koppexuusa napamempoe zenepauyuu cemku K3 ona oobnacmein’
IporpaMMa BBIBOJIUT Ha SKpaH AUAOroByro naHens (puc. 2.9.10. 12.1) B KOTOpO# yKa3bIBalOTCS
KOJINYECTBA 3JIEMEHTOB, Ha KOTOpble OyayT pa3OuThl pEOpa MOMEUEeHHBIX o0nacTel ams
reHepalu CeToK (mapamMerp paszOueHus), a s o0jacTeil, TEHEPUPYIOUINX JIIEMEHTHI
MOBEPXHOCTH -3HAUEHHE XapaKTepusyroulero ux mnapamerpa. Ilpu 3ToMm, ecnmu  3HayeHue
napamerpa pa3OHeHHs 1Mo KakoMy JTH00 M3 HampaBlIeHUH ykasbiBaeTcss <= 0 , TO 3alaHHOE paHee
3HaYeHHE HEe U3MEHSETCH.

Kopperxuua napamMeTpoE pastHeHHA NOBEPXHOCTER |
OTrEHHTE |
M= I [Mo KPACHOE AHHAM]
Puc. 2.9.10. 12.1. lNMaHenb
N2= |4 [MO CHHER ALHK] KOpPEeKLIMY
k3= |4 [MO ZEASHOM AkHWM] napamMeTpoB reHepaunn CeTkun
Yucnoeol napamerp 4n0A 3 NEMEHTOE
MNOEERRHOCTH [ToNWMHA, AaAENEHHE, ...] = IEI
| Beectu I

Komanna "Ilpeoopazosanue snemenmoe ¢ odo1acmu 014 cenepayuu cemku' mo3BOJsSET
mpeoOpa3oBaTh OOBEMHBIC IJIEMEHTHI M JJEMEHTHI TOBEPXHOCTH B 00JAacTH JUIS TeHEpaIuu
CETOK, W TIOCJEe KOPPEKIMH WX I[MapaMEeTPOB, BHOBb BBITIOJHUTH TE€HEPALUIO CETKU. Takas
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IIOCIIEA0BATCIIBHOCTD onepaum‘/'l IIO3BOJISICT BBIIIOJIHUTH H3MCIBUYCHHUE CCTKH 3JJIEMCEHTOB C
Pa3HBIMU 110 Pa3IMYHBIM HAMPABICHUSIM MTapaMeTPaMH.

Komanna "TI'enepuposamsv cemKy KoneuHbIX jlemeHnmog’’ 00ecriednBacT reHepaIuio
CETKH DJIEMEHTOB TOJIBKO JIJISl TIOMEUCHHBIX MaKpo3JieMeHTOB. [IpuMep reHepanuu CeTKd s
JAHHOT'O Cily4as IpejacTasiieH Ha puc. 2.9.10. 11.2.

Puc. 2.9.10. 12.2. 'eHepaums CETKM 3NIEMEHTOB N3 MaKpPO3INIEMEHTOB A1 BCEWN
MOAENN. @ - MoAeNb U3 MaKpPO3NEMEHTOB C NOMEYEHHOM 06nacTbio,
6 — mogenb M3 OOBLEMHBLIX M MaKpO- 3MEeMEHTOB, MNOSlyYeHHasl B
pes3ynbTaTe BbINOSIHEHNSA KOMaHAbI.

2.9.10.13. Komanpa «3apatb uBeT rpacpuyecknx NPUMUTUBOBY

Komanna "3adame uyeem czpaguueckux npumumueog' TO03BOJSIET WU3MEHUTH IBET
MIOMEYEHHBIX TpaUuecKuxX NPUMHUTHBOB UMewonmxcs B mojaenu. Ilocie momaum KomaH[bl
IIporpaMMa BBIBOJIUT Ha AKpaH MajioroByro naxens (puc. 2.9.10.11.1), B KoTopoil moiabp30BaTeb
Ha)KaTUEM COOTBETCTBYIOIIEH KHOIKH yKa3bIBaeT TPeOyeMbIii 1IBET.

3afnaH+He LBETa

OTrEHMTE

Puc. 2.9.10.13.1. NaHenb 3agaHus ueeTa rpadomyeckmx NpUMMTUBOB
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2.10. MeHo «[lpacmueckuinn npocmoTp»

B crpoke MEHIO NpPUCYTCTBYET COKpalllEHHOE Ha3BaHuE MeHio - "Ipagh. npocm.”.
OOmwmit BU MEHIO TIpeAcTaBieH Ha puc. 2.10.1.

Bce xoMaH/Ipl JAHHOTO MEHIO, KPOME MIEPBOii, JOCTYIHBI TOJIBKO B TPAUUECKOM PEKUME
paboThI, TO3TOMY MEHIO Ha4yMHAeTCSd KOMaHIoi "'Bwvieecmu u3zoopasricenue'’, xoropas
NEPEeBOIUT MPOTrpaMMy B TpaHUUECKHil pe>KMM U BBIBOJHUT B OKHE rpaduueckoe M300pakeHue
Mozena. MeHI0 COJEpKUT PAacCCMOTPEHHbIE HMXKE KOMaH[bl, HEOOXOAMMBIE U MPOCMOTpa
uHpopManuu B rpapuueckoM BUE.

Komanna "Bwvieecmu uzoopasxcenue” mnepeBOAUT NMPOTpaMMy B TpadUueCKUNl PeKUM U
B OKHE BBIBOAUT rpaduyeckoe n3oOpaxkeHue Monaenu. lIpum KakaoM BBIOJHEHUH KOMaHbI
ABTOMATUYECKU OCYIIECTBIIACTCS MaclITaOMpOBaHHE H300paKeHUsT C TeM, uTOObl OHO
IIOMECTUJIOCH B OKHE.

lpad.npocm. | BeigecTw rpadmkn  TekcT.npocm. Beluncnawte  Yganér
i Brigecti MN30BPAKEHINE g l

¥BENWYNTE BEIZENEHHEIA NPAMOYTOAEHNE
YEERNMYNTE +

Y MEHBLLWTE -
MOBEPHYTH 3
CABMHYTE 3

MEPEMELLIEHIAA »

BrIBECTH TPZEKTOPUKM NOMEYEHHEIX Y3MOE
Brisecti TEMIMEPATYPHI 3
Beigectn HAMPAMXEHIAA, ¥CAAA 3

MeogcTpoika Wwikans

¥cTaHOEKE TOYEK BEIMMCIEHWA HANPAXEHUI 3NEMEHTOE J
BeigoguTe 3Ha4eHwna napamerpoe 8 NOMEYEHHBLX yanax r
AHWUMALLIMA 3
PEAKLILALA 3

v | OroBpaxars LEHTP MACC

Bripectin MPADIEL k

Puc. 2.10.1. MeHo "lpaghuyveckuli npocmomp”.:

[Tpu 3TOM, €ciii B MOJICIIH TIPUCYTCTBYIOT Y3JIbI, TOMEUEHHBIC KaK HEBUUMBIC U B MCHIO
"omoopazums '’ psaoM c KOMaHION ""Heguoumble-mouxkamu' ycTaHOBJIEH (iar, YTo O3HAYaeT
HEOOXOAMMOCTh  OTOOpaX€HWE HEBHAMMBIX Yy3JIOB TOYKAaMH, TO MacIITaOWpOBaHUE
OCYIIECTBIIsIETCS MO BceM y3naMm. Ecnu nar He yCcTaHOBIEH - TOJNBKO MO BUIUMBIM y3IiaM, T.€.
oTOOpa)kaeTcsl TOABLKO BUAMMAS YacTh Mojenu. Jlaiee, eciaum HEMOCPEICTBEHHO IMepes] moaadei
KOMaHIbl Ha n300pakeHue ObLT HaHECEH MPSIMOYTOBHHK, TO 0003HAUYEHHAS MPSMOYTOJIBHUKOM
4acTh M300paKEHUS YBEIIMYUBACTCS M IOMEIIACTCS B IIEHTP OKHA (MaciTabupOBaHWUE W CIBUT
M300paXeHHsI OCYIIECTBIISIOTCS TaK, YTOOBI €ro 4YacTh, HAXOMSMIIAsACi B MPSMOYTOJIbHUKE,
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pacnosaraiach B LIEHTPE OKHA, a €r0 MaKCUMaJIbHBIN pa3mep 3aHsu1 60% OT COOTBETCTBYIOLIETO
pa3Mepa 3kpana). JIMHUA B 3TOM Cily4ae MHTEPIPETUPYETCs KaK AUaroHallb MPSMOYTOJIbHHKA, a
OKPY>KHOCTb I10JIaraeTCsi COOTBETCTBYIOILEH KBApaTy, B KOTOPbIl OHA BIUCHIBAETCS.

ITo xomanne "Yeenuuums'  TIpu OTCYTCTBUM B OKHE TIpapUUYECKUX DJICMEHTOB
HaHECEHHBIX Ha JKpaH MOJIb30BaTeleM U300pakeHne wmojnenu ypenuuuBaetrcs B (1+0.2*K,,)
pasza, rae Ku - k03pPUIMeHT n3MEeHEHUSI KOOPIMHAT, 3aJaBaeMblii TIPU YCTAaHOBKE HAYAJIbHOTO
MOJIOXKEHUs cucTemMbl koopauHaT. M3navansno Ky = 1. Komanna ""Ymensuwiums' BoiniONHSIET
o0OpaTHyI0 onepanuio. BeICTphIi BHI30B 3TUX KOMaH/| OCYIIECTBISETCS KIaBuIlaMu < + >y < ->
COOTBETCTBEHHO. EciiM Ha 3KpaH HaHECEH OTPE30K MPSMON, OKPYKHOCTb WUJIHM MPSMOYTOJIbHUK,
TO M300pa)keHHe MO KOMaHJE YBEIUYHUTh MacIITabupyeTcs Tak, 4TOObI rpaduyecKUil HJIeMEHT
3aHuMan 60% oKHa 110 MAKCUMaJIbHOMY pa3Mepy (ox WIH 0y SKPaHHOW CUCTEMbI KOOPAMHAT).

Hasznauenne koManabl "'Beleecmu mpaekmopuu nomeueHHsix y3108" TOHATHO U3 €€
Ha3zBanus. Komanna moctynHa nmpu HaIW4YuM B HaOOpe JaHHBIX PE3yJbTaTOB pEIICHUs 3a1ad,
MIPE/ICTABJICHHBIX B BHJIE MOCIEI0BATEIBHOCTH MEPEMEIICHUN B Pa3IMYHble MOMEHTHI BPEMEHU
(3a1aun AMHAMMKYU M CTAaTUYECKUM PACUET MPU HArpy3Kax U yCIOBUSIX, 3aBUCAILUX OT BPEMEHH).
[lepen momaueit 3TOM KOMaHIbI HEOOXOAMMO MOAATH KOMaHy ''Bwiopams nepemeujenusn’ u3
MeHto "Ilepemewenua’, 1o KOTOpoH HeOOXoauMO BHIOpaTh NepeMelnieHus B (DyHKIUU
BpeMeHH, yKa3zaB B nanenu (puc. 2.90) cnocod oToOpaskeHHs CMEIIEHHEM KOOPIMHAT TOYEK. DTO
SIBJIIETCS JIOTIOJTHUTENLHBIM YCIIOBHEM JOCTyna K Komanzae. [Ipumep BbIBOAAa TpaeKTOpUit
IIOMEUYEHHBIX TOYEK IpeACcTaBieH Ha puc. 2.10.2.

OBMEeHTArniT
oceld  TCKE

Z

Ty

[MpOCKOT (MEMCTEVET CMIA TARECTH)

Puc. 2.10.2. Npnmep BbIBOAA
TPaeKTopuin MOMEYEHHbIX Y3/10B

[To xomanne ""Omoéparxcams yenmp macc” Ha U300paKEHUU MOJIEITU OKPY>KHOCTBIO C
IIEPECEKAIOIUMUCA B €€ LIEHTPE ABYMs OTPE3KaMU IIPAMBIX, OPUEHTUPOBAHHBIX BEPTUKAIBHO U
TOPU30HTANIBHO, MIOKA3bIBACTCS MOJIOXKEHUE 1eHTpa Macc. [locie moBTOpHOH Mmojaun KOMaH bl
oTroOpaxkeHune 3ampemaercs. Komanga NOCTYMHA TONBKO NMPH HAIMYHMK B (Qaiiie pe3ysbTaToB
pacuera  MHEpPUHUOHHBIX XapakTepUCTHK. [Ipumep oTOOpaXkeHHMsS MOJOKEHHs LIEHTpa Macc
npencrasieH Ha puc. 2.10.6.
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LleHTpa macc
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2.10.1. MeHo «lloBepHYTb»

CopepkUT KOMaHIbl MOBOPOTa H300pa)K€HHUS pPa3IWYHBIMU criocobamu. OOmmil BUJ
MEHIO TpeacTaBiieH Ha puc. 2.10.1.

Crpoka "IIOBEPHYTh'" oTkpbIBaeT MEHIO, IpeACTaBlIeHHOE Ha puc. 2.69a. Menio
COJIEP’KUT ONHMCAHHbIE HUKE KOMAH/Ibl I0BOPOTA N300payKEHUSI.

Komanzasl moBopoTa oOecreynBaioT MOBOPOT M300pakeHUs Ha (PUKCHUPOBAHHBIA YroJl,
BEJIMYMHA KOTOPOro 33aJa€Tcsl B MAHENN 3aJJaHUSI HA4aJIbHOI'O MOJIOKEHUS CUCTEMbI KOOPJMHAT.
W3navanbHO, TpU 3amycKe MporpaMMbl 3Ta BeJIMYMHA IpUHHUMaeTrcs paBHou 90 rpanycos. B
npoiiecce paboThl MOKET MHOTOKPATHO KOPPEKTHPOBATHCS IOJIb30BATEIIEM.

Komanna '"Ilosepnyms 60kpyz zopuzonmanvhoii ocu' TOBOpaYMBaeT H300paKeHUE
MOJIENIN BOKPYT TOPU30HTAIBHON OCH TaKUM 00pa30M, 4TO OJIMKHHE K TOUKE HAOIIOICHHS Y3JIbI
nepemectaTca BBepx. Komanga "...00pammno' ot npenpiaymieil OTaM4aeTcs TeM, YTO MOJEHb
[IOBOPAUYMBAETCSd B  IPOTUBOMIOJOKHOM  HAINPaBICHUU. DBBICTPBI BBI3OB 3THX KOMAHJ
OCYIIECTBIISIETCSl coueTaHusiMu knaBuil <Alt + Up> u <Alt + Down> COOTBETCTBEHHO WU

KHOIIKaMH |Em| n |m‘i| B CTPOKC KOMaH/I.

MOBEPHYTh

MOBEPHYTh oTH. ropnsoHTanbHoM oo
w0BpaTHo
NOBEPHYTE OTH.BEPTUKANEHOR 0CKH

...0BpaTHo

Alt+Up
Alt+Down
Alt+Right

Alt+Left

NOBEPHYTE N YacoBoi CTpenke

NOBEPHYTE NPOTHE Y3COBOR CTPEAKK

MOBEPHYTE A0 COBMELLEHIA Smmekaifwmx ocei ICK w TCK
..BEKTOPA c ocero OX 3CK
..BEKTOPA c ocero OY 3CK
. TPEX ¥3/10B c nnockocTsio XOY  3CK

3anomHuTb TekyLee nonoxenne NCK
BoccTaHoeuTe nonosedwe [CK 3aHecEHHOE B NaMATE

¥panute nonoxenna [CK 2aHecéHHbIE B namaTe

Puc. 2.10.1. MeHio "TTOBEPHYTb".

ITo xomanne "Ilosepuymov 60Kkpyz eepmuxanvHoii ocu'' W300paXKeHUE MOAEIH
MIOBOPAUYMBAETCS BOKPYI TOPU30HTAJIBHOM OCH TakuM 00pa3oMm, 4TO OJMKHHME K TOYKE
HaOJroieHus y3Iibl iepemectsTes BipaBo. Komanna "...00pamuo'’ otnudaercs oT mpeaslayien
TEM, YTO MOJIEJIb TIOBOPAUMBAETCS B IMPOTHUBOIIOJIIOKHOM HAINpaBiIe€HUH. BBICTPBIN BBI30OB ATHX

KOMaH/{ OCYLIECTBIISIETCSA COUCTaHUAMU KinaBull <Alt + Right> n <Alt + Left> cOOTBETCTBEHHO

W |8| u |§| KHOIIKAMHU B CTPOKE KOMaHJ.

Komanner "Ilosepnymes no uacoeoir cmpenxe” wn "Ilogepuymes npomue uacogoii
cmpenku' ~ aHAJIOTWYHBI NPEIBIIYLIIMM U BBI3BIBAIOT MOBOPOT H300pa’k€HHsI B IJIOCKOCTU
JKpaHa.

Komanna "INOBEPHYTH /10 COBMEIHIEHHUA onusxcainmux ocu 3CK u I'CK"
BbIPaBHUBAET U300pakeHHe TakuM o0pa3oM, YTOObI Onmkailline ocH riodanbHON U SKpaHHOMN
CUCTEM KOOpJAWHAT CTaJIM NapajuIeIbHBIMU. bBBICTpBI BBI30B KOMaH[Ibl OCYIIECTBIIAETCS
KJIaBHIIed < Home >, UM OAHOKPATHBIM Ha)KaTUEM ITPABOM KHOIIKU MBI [IPU yIEP>KUBAEMOMN
neBoil. KomaHa BBINOIHSAETCS B MOMEHT OTIYCKAHMS MPaBOM KHONKM MBIIIM NPU HaXaToU
JIEBOM, HE3aBUCHUMO OT TOT'0, B KAKOM MOPSAJKE ITH KHOMKHU HaKUMAJIUCh.

Komangst "...BEKTOPA c¢ oceww OX 3CK" wu "...BEKTOPA c ocvio OY ICK"
BBI3BIBAIOT TOBOPOT HW300PKEHMSI B IIJIOCKOCTH HSKpaHa TakKUM O0Opa3oM, 4YTOOBI BEKTOP,
IIPEIBAPUTEIBHO HAHECEHHBIN I10JIb30BATEIEM Ha, 3KpaH CTaj NapajuleJbHbIM OCU 0X U Oy
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SKpaHHOM CHCTEMBbI KOOPAMHAT COOTBETCTBEHHO. [locne mogaun KoMaHbl IporpaMma BEIBOAUT
Ha 9KpaH MeHI (puc. 2.52), B KOTOPOM MOXHO YTOYHUTH KOOPJAHMHATBHI BEKTOpPA, BBEIS
KOHKPETHbIC 3HAUEHUS TEKYIIUX KOOpPAMHAT €ro KOHIIOB, WM NpPHUBSA3aB HMX K Y3JaM.
JIOTIOJIHUTEBHBIM YCIIOBUEM JIOCTYIA K KOMaHIaM SIBIISIETCSl HAJIMUME Ha dKpaHe rpaduyeckoro
3JI€MEHTa- BEKTOPa, HAHECEHHOTO MOJIb30BATEIIEM.

Komanna "...mpéx y3noe c niockocmoro XOY ICK'"' BbI3bIBacT MOBOPOT U300pAKECHHS
TaKUM 00pa3oM, 4TOOBI MPEABAPUTEIHHO yKa3aHHBIC TOJb30BATEIEM B PEXKUME PHUCOBAHUS
MPSIMBIX WM KPUBOM TpU Y3JIOBbIE TOUKH OKA3aJUCh JICKAIIMMHU B IUIOCKOCTH, HapasuieIbHOU
IJIOCKOCTH 3KpaHa. [Ipu sTom, mpsimasi, mpoxoAsiias 4epe3 MepBble ABE TOYKU M3 YKa3aHHBIX,
Oyner mapajuienbHa ocd OX SKpaHHOW CUCTEMBl KOOPAMHAT. J(OMOJHUTENBHBIM YCIOBUEM
JIOCTYTIa K KOMaH e SIBJISICTCSl HATMYKME HE MEHEe TPEX paHee BBEACHHBIX Y3JI0B.

Komanna "3anomnums mexywiee nonoxncenue I'CK' 3aHOCUT B MaMsiTh NapaMeTphl,
OMPEEAIONIME YIVIOBYIO OpPHUEHTAIMIO TJ00adbHOM CHUCTEMBbl KOOPAMHAT OTHOCHUTEIBHO
SKpaHHOM Ha MOMEHT mnojaaud komaHzabl. Komanma "Boccmanoeums nonoswcenue I'CK,
3anHecénHoe 6 namamp'  BOCCTAHABIMBACT OPHUEHTAIMIO TJI00ATBHON CHUCTEMBI KOOPAHHAT
OTHOCHUTENILHO 3KPAaHHOM Ha MOMEHT IOJa4l KOMaHIbl ''3anomuums mekyuiee nonosxceHue
I'CK'". KomaHasl yai0OHBI IpH pabOTe ¢ YACTAMH MOJIEIH B IJIOCKOCTSIX CJIOKHOW OpPHECHTALIHH.
Cnenyer uMeTh BBUIY, YTO MapaMeTpbl OPUEHTAIMH 3aHECEHHOTO B NaMATh IOJIOKEHUS
rI100ambHOM CHCTEMBI KOOPAUHAT 3aMUChIBAIOTCS B (Daiiyl JAHHBIX U MOTYT OBITH BOCCTAHOBJICHBI
no komaune "Boccmanosums nonoycenue I'CK, 3anecénnoe 6 namams'' mocie noBTOPHOTO
OTKpBITUA (aiia.

2.10.2. MeHo «CABUHYTb»

OO6mwmit B MeHio npenctasieH Ha puc. 2.10.2.1. Komanga "CABHHYTh'" oTkpbIBaeT
MEHIO, COJIepXallee CIeAYIIHUe KOMaHIbl CIBUTa H300paKeHUsT B OKHE. Komanner
"CABUHYTb enpaeo", "...eneeo", "...¢6epx""’, "...6nu3" cOBUTalOT HU300paKEHUE B OKHE.
’ ’ ’
[Ipu >TOM BenuyMHA CIBHra TP IMOJa4€ KOMAHJbI 3a7aeTCsl TaKXKE KaK U NPH HU3MEHEHUU
pa3MepoB U300pakeHus. BBICTPBIN BHI30B ATHX KOMaH/ OCYIIECTBISETCA KiaBuamu < Right >,
< Left >, < Up > u <Down> COOTBETCTBEHHO.

CABMHYTh 3 ...BMpaBo Right
..BNEBD Left
. BEEPX Up
o BHHZ Down

Puc. 2.10.2.1. MeHnio "CABUHYTb".

2.10.3. MeHo «llepemelyeHnA»
OO6mmit Bun meHto mnpencraBieH Ha puc. 2.10.3.1. CoaepXuUT KOMaHbI, ONMUCAHHBIE

Jajice.

MEPEMELLLEHIA 2 Bribparte

[NokasaTe (OTMEHWTE)

q

wH2 CNEQYIOLLIEM LUATE Alt+q
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Puc. 2.10.3.1. MeHio "TIEPEMELLEHUA".

Komanna "Bwiopams nepemewienun’’ nonpaetcsi B 00s3aTSIBHOM MOPSJIKE IS YKA3aHUS
TUTIA TIEPEMEIIEHUH, BEIOUpaeMbIX Ui OTOOPaKCHUS WIIM BBIYMCICHUS HANPSDKCHUH, a Takke
croco0a uxX 0TOOpaKEeHUS B rpad)UueCKOM PEKHUME.

[Tocne momaum KoOMaHABI Ha S3KpaH BBIBOJAMTCS  JUAJOroBasi IMaHENb, Ha KOTOPOM
nepeKoyaTesieM HeoOX0IMMO yKa3aTh THII MEpEeMEeIeHH, KOTopble TpedyeTcsi 0ToOpa3uTh, U
HeoOxoaumble apaMeTpbl. OOmmMiA BUJ MaHenu npeacTasieH Ha puc. 2.10.2. B manenu, takxe,
YKa3bIBaeTCs CHoco0 OTOOpa)keHUs NEepeMelleHHil, a Takke Crocod OompeneseHus U, Ipu
HEOOXOMMOCTH, 3HAaUYEHHE MAacHITa0HOrO KOX(pQHUIMEHTa A OTOOpaKEHHS IepEeMEIICHHA.
BriOpannble mepeMenieHuss MOTyT ObITh OTOOpaKeHbl Ha CXEME U HCIOJIb30BAaHbBI IS
BBIUMCJICHHSI HANIPSDKEHUH M BBIBOJIA UX B OKHO, KaK B TGKCTOBOM, TaK U B Ipa)MuecKOM BHJIE.
[Ipu oToOpaskeHMM HaJO)KEHHEM Ha H300pakeHHe MOJEIM  HAKIJIAIbIBAETCA CMEIIEHHOE
M300paKeHUE KOHTYPOB 3JIEMEHTOB, BHITIOJIHEHHOE CHHUMHU JTUHUSMU.

Komanna "IMokazame nepementenusn’’ nonaercs Ajis HEMOCPEICTBEHHOTO OTOOPaKEHHS
(oTMeHSIeT TpU cieayroule mojade) nepeMenieHuil, BBIOpaHHBIX C HCIOJb30BAHUEM KOMAaH]]
BbIOOpA nepeMelieHui. brIcTpblii BBI30B KOMaH/Ibl OCYLIECTBIIAETCS KiaBuue < O >.

YKAMMWTE THN M aTpUbYTel oToOpameHMA NEepeMel|eHmi : x|

— Tun NEpEMELEHIA
OTrEHMTE
ﬁ. -NEepereW @HWA 0T CTATHYSCKEM NPHNDKEHHOR HArpyskH '
-COrNacoEaHHEBIE HAYANEHBIE CEODOCTIA
017 BE3PHAHT 3 HAr pY#EHHA I'I
f" -Neperell EHWA SAEMCALWE OT EPErMEHH | 4114 HENWHERHEIE r..
“COrNacoEaHHBIE HAYANBHBIE NEPEMELEHIMA
MOMEHT EPEREHH . C = 0
WAar EelE0da CcnedyiWw era EekTopa
gl sl s = ID'DD5 - MEpEMELIEHHA OT CEHCMMYSCKON HATPYSKH
" -poptda KONESAHHE © NOPAIKOEGIM HOMEROM |1
r -ahMA. BbIHYHAEHHER EonedaHuqi ana f. M = ID v EROPOCTH Y=/0BGIK TOMEK & NOTORE
4 BEecTH
— Cnocof oToSpakeHHA
rh ~HANDKEHKMER HE HCKOOHOS O0NoHEHKME ﬁ. “CHELEHIMERM TOMEE rh “BEEKTOParH
r‘ -CHELW EHHER TOYEE OTHOCTENEHD fas0E0rn Yzna c HOMEpOM = ID
— M acwm aGHEIN Kos fHLMEHT
¥ -OMNPELENAETCA NPOrParroi {” -zanaeTcA NOALZ0EATENEM W PAEEH I1
Puc. 2.10.3.2. lnanorosas naHesnb Bblbopa nepemMeLleHnin n cnocobos mx
oTobOpaxeHus
Komanga "..na cnedyrowem waze" mnomaércs B ciydasx, KOrjJa BBIOpaHHBIE C
WCIIOJIb30BAHUEM  NPEABIAYIIEH  KOMaHAbl  MEpPEMEIICHUs MPEACTABISIIOT ~ CO00i

MOCJIEA0BATEIbHOCTh OJHOTUIIHBIX BEKTOPOB IMEPEMELIEHUM, ITOJYYEHHBIX I Pa3JIMYHbIX
YCIOBUM:

- INEpEeMELIEHUs MOJ JEWCTBUEM CTATUYECKOW HArpy3Ku Ui Pa3jIMYHbIX BapUaHTOB
Harpy>KEHU,

- NEpEMENIECHUs] MOJ JECUCTBUEM CTATHYECKOW HArpy3Kd Ui Pa3jUYHbIX MOMEHTOB
BPEMEHU;

- MEepEeMELIEHUs NPU JUHAMUYECKUX IEPEXOAHBIX IPOLECCAX B Pa3IMUYHbIE MOMEHTBI
BPEMEHU;
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- COOCTBEHHBIE BEKTOPBI, COOTBETCTBYIONIUE PA3IMYHBIM YacTOTaM COOCTBEHHBIX
KoJe0aHuii;

- BEKTOPBI, COOTBETCTBYIOIINE PA3IMYHBIM YaCTOTaM BBIHYKICHHBIX KOJICOAHHIA.

B sTux ciydasx mpu mopaue KOMaHIbl OCYIIECTBISIETCS aBTOMAaTUYECKUU Mepexoi K
CJIEYIOIIEMY IO MOPSIIKY BEKTOPY B COOTBETCTBUU C BHIOPAHHBIM (JIJIs1 CIIEAYIOMIETO BapUaHTa
CTaTMYECKOTO HArpy)XeHHsl, B CIEAYIOIUHA MOMEHT BpEMEHH, COOCTBEHHBI BEKTOD
COOTBETCTBYIOIIMI CIIEyIOEH 10 MOPSJAKY BO3pacTaHusi COOCTBEHHOM YacToTe W T.M.).
BrIcTphIii BBI30B KOMaH/IbI OCYIIECTBIIACTCS coueTaHueM KiaBuil < Alt + O >.

2.10.4. MeHio «BbiBectn TEMINEPATYPbI»

OOmwmit Bux MeHIO mpesacTaBieH Ha puc. 2.10.4.1. MeHIO conepXUT ONMMCaHHBIC HUXKE
KOMaH/Ibl 0TOOpaKCHHSI TEMIIEPATYPHBIX MOJICH.

Beisect TEMIEPATYPHI 3 ..B Y313 NPK CTALMOHAPHOM NPoLUEecce
B Y3N3K NPK NEPEXCAHOM NPOLECCE
MAKCUMANEHEIE
o MUHUMANBHBIE

w CPEAHWE NO NOBEPXHOCTAM K.T.O. NPKW CTALWOHAPHOM NpOLECCE

wCPEGHWE NO NOBEPXHOCTAM K.T.0. NpW NEQEXCAHOM NPOLECCE
wHE CNEQYHOLLERM LLIGTE

AHWUMALLMA yznoBex TEMNEpaTyp NpW NEPEXOIHOM NPOLECCE

AHUMALIMA cpegHnx no NOBEPXHOCTAM K.T.0. TEMNEPATYP NPW NEPEXCAHOM NPOLECCE

Puc. 2.10.4.1. MeHwo "BbisecmuTEMIEPATYPHLI".

Komanna "Bweieecmu TEMIIEPATYPBI npu cmayuonaprnom npoyecce'’ nepeBogut
IIPOrpaMMy B PEXHUM OTOOpaKEHHUS TEMIEpaTyp MyTEM LBETHOM 3aKpacku obiactedl  Mexnay
JUHUAMU paBHbIX 3HaueHWH. [Ipu 3ToM B J1€BOM YacTH OKHa BBIBOAMTCS IIKana YpOBHEH
HaIpsDKEHUM, B KOTOPOM YKa3aHbl 3HAYEHMs HAIPSOHKEHUH, COOTBETCTBYIOLIME TpaHHULIAM
Iepexozia OT OJHOTO IBeTa K Apyromy. IlIkaia HanpsKeHU ONMpenenseTcsl TOIbKO M0 BUANMOMN
4acTU MOJENIH. YCJIOBHEM JOCTyNa K KOMaHJE SBJSETCS NPUCYTCTBHE B HabOpe NaHHBIX
pE3yJIbTaTOB pacdy€ra TEMIEPATYp IPU CTALIMOHAPHOM IIPOLIECCE.

Crnenyromias ganee komauaa "... npu nepexoonom npoyecce'’ BHIOTHSET aHATOTUYHYIO
OIlepalvIo JUIsl HECTAllMOHApPHOIO ciy4as pacuéra. YCJIOBHEM JOCTylla K KOMaHJAE SBISETCS
MPUCYTCTBUE B HA0OOpE JAHHBIX PE3YJIbTAaTOB pacuéTa TeMIepaTyp IpU MEPEXOTHOM MPOIIEcCe.

Komanna "MAKCHMAJ/IBHBIE" nepeBoIuT NporpaMMmMy B PEXHM OTOOpaKeHUs
MaKCHMaJIbHBIX TEMIEPATyp [0 BapHaHTaM HArpy)KEHUs JJIsl CTAl[MOHAPHBIX MPOLECCOB, WU Ha
UHTEpBAJIE  BPEMEHM I  HECTAlMOHApHBIX  NPOLECCOB.  AHAIOTMYHO, KOMAaHJA
"MUHUMAJIBHBIE" mnepeBoiUT MporpaMMy B PpEXUM OTOOpaK€HUS MHUHUMAJbHBIX
TeMIIepaTyp MO BapHaHTaM HArpy>KeHHs JJIsi CTAl[MOHApHBIX IPOIECCOB, WJIM HAa HHTEpBale
BPEMEHH ISl HECTAllMOHAPHBIX MPOIIECCOB.

Komanna "...cpeonue no noseepxmocmam K.m.o. npu cmayuonapuom npoyecce'
MEPEBOJUT MIPOrpaMMy B DPEKUM OTOOpaKEHUS CpeIHUX TemIepaTyp MHpH CTallMOHApPHBIX
mporeccax MO IMOBEPXHOCTSM KOHBEKTUBHOIO TeriooOMeHa. OcCpeqHEHHE BBINMOIHAETCS IO
KOKIOW 3amucu C Y4ETOM IUIOWIAAeH, Ha KOTOPBIX JEHCTBYIOT Y3JIOBbIE TEMIIEpaTyphl.
AHanoruuHeIM 00pa3oM BBHIMOTHSETCS KOMaHAa "...cpeOHue no noeepxHocmsam K.m.o. npu
Hecmayuonapuom npoyecce’ . OTandne 3aKiI04aeTCs B 0TOOpakaeMbIX Mpolieccax.

Komanma "..na cnedyrwowiem wace' momaércs B clydasx, KOTJa OTOOpakacMmble
TEMIIEpAaTypbl MOJIyYEHbI JINOO NJIsl PAa3IMYHBIX BApHUAHTOB HArPY:KEHHsI NPU CTALlMOHAPHOM
nporiecce, 1100 I HecTallMOHapHOro mporiecca. Ilocie BHINOIHEHNSs KOMaH bl OTOOpaXKatoTCs
TEMIIEpaTyphl AJIS CIEAYIOIIEro BapHaHTa Harpy>KeHUs, WIN B CIEIYIOIINI MOMEHT BPEMEHHU.

Alt+q
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Komanna "Anumayus memnepamyp npu nepexoonom npouecce' 3amyckaer alropuTm
MIOCJICIOBATEIFHOTO OTOOPaXCHHS TEMIEepaTyp B Pa3UYHbIE MOMEHTHI BpeMeHH. [Ipu 3ToM,
MoCJIe TI0JJa9X KOMaHAbl IPOTPaMMOM 3aIpaInBarOTC:

- WHTEpBaJ BPEMEHHU (HAYaJlbHOE M KOHEYHOE 3HAYCHHE), JJIS KOTOPOTo TpedyeTcs
BBIBECTH TEMIIEPATYPHI;

- KPaTHOCTb BBIBOJIA (KOJIMYECTBO MPOITYCKAEMBIX TTOCIIE KaXKIOTO BBIBEIEHHOTO KaJPOB);

- 3aJIepKKa KaJipa B MUJUTUCEKYHIaX.

[lpu 3amaHum HyNEBBIX TPAaHUYHBIX 3HAYCHWA HMHTEpBaja BPEMEHH BBIBOJSATCS BCE
KaJpbl. YCIOBHEM JIOCTyNA K KOMAaHJE SBISIETCS MPHUCYTCTBUE B HAOOpE NAHHBIX PE3yIbTaTOB
pacuéra Temreparyp Ipu IepexoHOM Iporiecce.

2.10.5. MeHo «BbiBectn HAMPAXEHUA, YCUTTUA»

OO6mmit Bux MeHI0 mpezacTaBieH Ha puc. 2.10.5.1. MeHI0 colep UT ONMUCAaHHBIE HUKE
KOMAaH/Ibl.

Komanna  ""Bwigecmu nanpasxcenus (myap.)” TEpeBOIUT TPOrpaMMmy B PEXKHUM
0TOOpakeHHs] KOMIIOHEHT HaIpsHDKeHUU. BBICTpPBI BHI30B KOMaHbl OCYIIECTBIISICTCS KIIABUIIIEH
< M >. [locne nmogaun KOMaHIbl Ha SKPaH BBHIBOAUTCS JUAJIOTOBAsI MMAHENIb C HAMMEHOBAHUSIMHU
napaMeTpoB (HampsDKeHWid), KOTOpble HeoOxoaumMo BeiBecTH. IlepeueHp mapameTpos
COOTBETCTBYET HOMEHKJIATYpE€ KOHEUYHBIX JJIEMEHTOB, W3 KOTOPBIX COCTOUT aHaU3Hpyemas
monenb. llocne yka3zanus TpebyemMoro mnapaMeTpa BBIBOAUTCS KapTHHA o0JiacTell paBHBIX
3HAYEHUM YKa3aHHOrO IMapaMeTpa 3aKpall€HHbIX pa3HbIM LBEeTOM. IIpu 3TOM B JIeBOM yactu
OKHA BBIBOJIUTCS IIKaja YPOBHEW HAMPSOIKEHHH, B KOTOPOW YKa3aHbl 3HAYCHUS HANPSDKEHUH,
COOTBETCTBYIOIIME TpPaHUIIAM TIepexoia OT oaHoro uBera k apyromy. lllkama nampsoxeHuit
OTpeeNIeTCsl TOJIbKO MO BUAUMON YacTU MOJIETH.

Brieectn HAMPAMKEHIAA, ¥ CAMIAA 3 Brisog, HAI'IPH)KEHI.—"II.:"'I, YCWMWA (myap, 2ntopei)
Breieog AMIMANTY ] HanpaseHni, younuii
BelBog HanpaseHwid, younni ot CEMCMWYECKOrQ BO3LENCTENA
BelBog HanpaseHwid, younni ot CEMCMWYECKOrQ W CTATMYECKOMD BO3LEACTENK

BelBog y3N0BbIX 3HAYEHWNIA HANPAXEHWIA B BIAE TABANLEI

AHWMALIMA HanprxeHnil KSMEHAILLMXCA BO BPEMEHN

Puc. 2.10.5.1. MeHto "Bbisecmu HATIPSAXXEHWA, YCUTINA".

[Ipumep oToOpakeHHsI HANpsSHKEHUH B COOTBETCTBUU C OIMCBHIBAEMOW KOMaHIOH
npejacTasieH Ha puc. 2.10.5.2.

Komanna ""Bwieoo AMIIIUTY]/] nanpascenuii, ycuauit’” nepeBOAUT NPOrpaMMy B
PEXUM OTOOPa)KEHUS! aMIUIUTYIHBIX (MaKCHMalbHBIX MO aOCOMIOTHOW BEIMYMHE) KOMIIOHEHT
HanpsDKEHUHM WIM YCWIMH B DJJEMEHTAX, BBI3BAHHBIX CTaTHMUECKONM WJIM JUHAMHYECKON
Harpy3koil. Tum mnepeMenieHuif, a8 KOTOPBIX BBIMOJHSAETCS BBIOOPKA, YKa3bIBAETCS
IIPEJIBAPUTEIBHO KOMAH/ION «8b10pams nepemeuienusy.

Jlisg craTudeckod 3aJayd aMIUIMTYIbl OINpPEAENSIOTCS 10 HECKOJBbKUM BapHaHTaM
pacuéra. [[ng AMHaAMUYECKHX HArpy3ok (MEepexOoJHBIX MPOIECCOB) WJIM HM3MEHSIOIUXCS BO
BPEMEHHM CTAaTUYECKUX, BBIOMPAIOTCA aMIUTUTYJHbIE 3HAU€HUS Ha WHTEpBajie BpeMeHH. J[is
aMIUTUTY/l BBIHY)XJICHHBIX KOJICOAaHUH BBHIOMpAIOTCS aMIUTUTYAHbIE 3HAUYEHUs Ha HWHTEpBale
YacTOT BO3MYIIAIOIINUX BO3IEHCTBHIA.
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OBMEeHTArniT

oceir  I'CK
T CraTitieckie OedopMallMoHHEES TIepeMeUeHT .
‘ SXT - HOPHMANBHEE HaIpA®eHid IIo OCH ox
OT PAacTAMEHMI E ILTACTHESX
R h
YpoEHM SKT
| MITa)

2.00z-003

Puc. 2.10.5.2. BbiBOg HanpsbkeHUn B 3NeMeHTax: a - pacyéTHash Ccxema;
6 - oTOGpaXkeHne HanpPs>KeH B OKHE

[Tocne momaun KOMaHAbl HA KpaH BBIBOJAUTCS JMAJIOroBasl aHENb ¢ HAUMEHOBAaHUSIMU
napaMeTpoB (HAMpsHKEHUH, YCUIIHI B CTEPXKHSX, . ..), KOTOpble HE0OX0AUMO BbiBecTH. [lepeueHn
[IapaMEeTPOB COOTBETCTBYET HOMEHKJIATYpEe KOHEYHBIX 3JEMEHTOB, M3 KOTOPBIX COCTOUT
aHaNnM3upyemasi MOJIeb.

Ecnu nns BeIOpaHHOTO MapameTpa MpeaycMOTPEHO 0TOOpakKeHHUE U LIBETOM, U SIIOpaMu
(cunoBble (akTOpsl B CTEPXKHAX, JaBlIEHHs B TPyOONpOBOJAxX), TO MHpPOrpaMMa BBIBOJUT
IUAJIOTOBYI0  TaHelb, B  KOTOPOM  CImOCOO  OTOOpakeHHsT  YTOUYHSIETCS  HakKaTUEM
COOTBETCTBYIOLIEN KHOIIKH.

[Tpu otoOpaxeHnH BETHOW 3aKpacKkoil (Myap) mporpamMma BBIBOIAUT KapTHHY oOJsiacTeit
pPaBHBIX 3HAYEHUH yKa3aHHOI'O IapaMeTpa, 3aKpallleHHBIX pa3HbIM LiBeToM. lIpu sTom B neBoi
YaCTH OKHA BBIBOJIUTCS IIKAJIa YPOBHEN HANPSHKEHUN YKa3aHHOTO TapaMeTpa.

Komanpna nocrynHa B rpaguieckom pexxuMe 0ToOpaskeHUsl HH(POPMaIUK U IPH HATUYUH
MIPE/IBAPUTENILHO BBIOPAHHBIX MO KOMAaHJIE «8blOpamp nepemeuieHus) OJHOTO U3 CIEAYIOIINX
TUIIOB MIEPEMEIICHUN:

-TiepeMeIleHni TpU JUHAMUYECKUX TePEXO0JHBIX MpoIieccax;

-IEPEMEIEHNN TpU CTaTUYECKOM HAarpy)K€HUH W3MEHSIOUMMUCS BO BpPEMEHU
Harpy3Kkamu;

-TIEpEMEILEHNI IPU CTATUYECKOM HArpyXKEHUH pa3IndHbIMU COYETAHUSAMU HArpy3o0K;

-aMILTUTY/]] BBIHYKJIEHHBIX KOJieOaHui;

-IIEPEMELIEHUI OT CEICMUYECKOTO BO3AEHCTBUS.

Komanna  ""Bwi6o0 nanpsascenuit, ycunuit om ceiicm. 6030eiicmeun’’ mnepeBOIUT
IporpaMMy B PEXKHM OTOOpaXEHUS KOMIIOHEHT HAIpsDKEHUM WM YCWIMH B DJEMEHTax,
BBI3BAHHBIX celicMudeckuM Bo3zeiicTBueM. [lociie momaum KomaHAbl Ha 3KpaH BBIBOJAUTCS
JIMaJIOroBasi MaHedb ¢ HAUMEHOBaHMSAMHU NapaMeTpoB (HANpsHKEHUH, YCHIIMH B CTEPXKHIX,...),
KOTOpble HEoO0XOoauMO BbIBecTU. llepedeHb mapaMeTpoB COOTBETCTBYET HOMEHKJIAType
KOHEYHBIX 3JIEMEHTOB, U3 KOTOPBIX COCTOUT aHAJIM3UPyEMas MOJIETIb.

Ecnu nns BeIOpaHHOTO Mapamerpa MpeaycMOTPEHO 0TOOpakKeHHE U LIBETOM, U SII0paMu
(cunoBble (akTOpsl B CTEPKHAX, JaBlIEHHs B TPyOONpPOBOJAX), TO MHpOrpaMMa BBIBOJIUT
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JUaJlOTOBYI0 ~ TaHeNb, B  KOTOPOW  CIOCOO0  OTOOpaKeHUs  YTOUHSIETCS  HaKaTHeM
COOTBETCTBYIOIIEH KHOIIKH.

[Tpu oToOpaxkeHUH LIBETHON 3aKpacKoil (Myap) mporpaMMa BBIBOJUT KapTHHY oOiacTeit
paBHBIX 3HAYEHUM yKa3aHHOI'O IapaMeTpa, 3aKpalleHHBIX Pa3sHbIM LBeToM. lIpu 3ToM B neBoi
YaCTU OKHA BBIBOJUTCS ILIKaJa YPOBHEN HAINPSHXKEHUM YKAa3aHHOTO Mapamerpa.

BenuuuHbl HanpspkeHUM UM CHIIOBBIX (PAKTOPOB MPHU 3TOM BBIYMCISIOTCS B KaK KOPEHb
KBaJIpaTHbIN U3 CyMMBbI KBaJpaTOB HAIIPSHKEHUM, BBI3BIBAEMbIX CEHCMMUECKUMU Harpy3kamu Io
YYHUTBIBaEMBIM (pOpMaM KoJieOaHUH.

Komanna poctynHa npu Haauuuu B HaOOpe JaHHBIX PE3YJIbTATOB pacuyéra rnepeMerieHui
0T ceficMuueckoro BozneiicTBua. Komanna focTynHa B rpaMueckoM pexuMe OTOOpakKeHUs
uHpOpPMAaLUU TIPH HAIMYUK B paboueM HabOpe JaHHBIX PE3yIbTATOB pacuéra mepeMenieHHi oT
CEHCMUYECKOr0 BO3/CUCTBUSI.

Komanna "AHHUMAIIHA nanpasxcenuil usmeHANWUXCA 60 epemenu’’ 3amycKaer
QITOPUTM T1OCJIEZOBATENILHOTO OTOOPAXKEHMs MOJIeH HAIpPsDKEHUM B pa3iMyHbIE MOMEHTHI
BpemeHu. [Ipu aTom, rmociie nojaun KOMaH bl IPOrpaMMoOi 3alpalIuBatOTCs:

- MHTEpBaJl BPEMEHHU (HayalbHOE M KOHEYHOE 3HAYeHME), AT KOTOpOro Tpedyercs
BBIBECTH HAIIPSHKCHHUS;

- KpaTHOCTb BbIBO/IA (KOJIMYECTBO MIPOITYCKAEMBIX MOCIIE KaXKI0T0 BBIBEIEHHOT'O KaJIpOB);

- 3a/Iep>KKa KaJpa B MIIIMCEKYH1aX.

[Ipy 3amaHuM HyJAE€BBIX TIpPAaHUYHBIX 3HAYEHUI WHTEpBaja BPEMEHM BBIBOJSTCS BCE
KaJ[pbl. YCJIOBUEM JIOCTYyNa K KOMaHJE SBJISIETCS MPUCYTCTBUE B HAOOpE JaHHBIX Pe3yJbTaTOB
pacyéra U3MEHSIOLUIUXCSI BO BPEMEHU IIEPEMEIIECHUN.

Jlo momaun 3TOM KOMaHIbl HEOOXOIMMO BBIOpaTh IMEPEMEIEHUsI IO KOTOPbIM
BBIUMCIISIIOTCS HamnpsbkeHus. Ecnmu 3Tta omepanusi He Obula BBINOJIHEHA, TO IEPE] 3alpocoM
HAaUMEHOBAHMs HANpPsUKEHUN Ha SKpaH aBTOMATHUYECKM BBIBOJUTCS JUAIOroBas IIaHENIb C
3aIpoOcoM Tulla nepemenieHud. Ha kapThHy HanpsoKeHUM, BBIBOAMMYIO IIO JAHHOW KOMaHJE,
MOJET, €ClIi 3TO HEOOXOJMMO, HaKJaJbIBaTbcs OTOOpakeHue nepemerieHuil. I[Ipu stom, Kak
npaBujIo, 00jee KaueCTBEHHOE M300paKEHHE TI0JTydaeTCs PH BBIBOJEC TIEPEMENICHHUI CITocoO0M
cMmeleHus y3inoB. KoManaa nocTynHa TOJMBKO NMPH HAIM4YUM B (hailine pe3ynbTaToB pacyera, 1o
KOTOPBIM BO3MOYKHO BBIUMCJIEHHE HAIIPSHKEHUH.

2.10.6. MeHO «YcTaHOBKa TOYEK BbIYUCIIEHUA HaNPSKEHUN»

OO6muit B MeHI0 mnpezctasiieH Ha puc. 2.10.1. B nepBoM pa3zzene yka3blBalOTCS TOUKU
JJIEMEHTOB, B KOTOPBIX BBIYMCIIIIOTCS HaNpsDKeHHs. B 3ToM MeHIO B JI€eBOM  4acTu
yCTaHaBIMBAETCs (JIaXKOK, COOTBETCTBYIOIIMM JEHCTBYIOLIEMY DPEXKUMY BblUMCIEHUI. MeHio
COCTOUT M3 TPEX Pa3IeIIOB.

[lepBbiii pa3fen COAEpKUT YEThIpE KOMaHJbl, COOTBETCTBYIOUINE TPEOYEMbIM TOYKaM:
"V3noevie mouku', "Touku unmezpupoganusa', "Ilenmp rnemenma'’, a taxxe "Péopa u
epanu".

Bropoii paznen conep)XUT peXUMbl BBIUMCIECHUS IJI IUIACTUH, U COCTOUT M3 YETBIPEX
KOMaH/I, TAaK’K€ COOTBETCTBYIOLUX TOUYKAM BBIYMCIEHUH /IS TUIACTHH.

Tpetnii paznen ompexaensieT crnocod BBIYMCICHHUS M OTOOPaXKEHHs HAINPSDKEHUH s
CTEP>)KHEUN — aMIIUTYIHBIE TIO BCEM TOYKAM, WJIM PACIPEIEIEHHBIE 10 CEYEHUTO.
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YcTaHoBKE TOUEK BEIYMCIEHNA HANPAKEHHA 3NEMEHTOE ¥ | v ¥anoeble ToukM
Toukn MHTETPUPOBAHMA
LenTp 3nemenTa

PEGpa v rpanw

v AmnauTyaHele no ecem naockoctam MNACTIAH
B HeliTpaneHoH NNOCKOCTM NAACTUHE
Ha Hapy#Hoi NoBEpXHOCTH NAACTUHE

Ha eHyTpeHeR NOBEPXHOCT NNACTHHEI

v AmnautyaHee no ofsémy CTEPXKHA

PECI‘Ipeﬂ,EﬂéHHbIE no CeYeHWHy CTERHHA

Puc. 2.10.6.1. MeHwo "YCTAHOBKA TOYEK BbIBOOA HATMPSPKEHWN
SJIEMEHTOB".

2.10.7. MeH0O «BbiBOOUTb 3Ha4yeHMs1 napamMeTpoB B
NOMEYEeHHbIX y3nax»

Crpoka "Buvlieooums 3nauenus napamempos 6 nomeueHHslX y31ax’’ OTKPHIBAET MEHIO,
npencrasienHoe Ha puc. 2.10.7.1. Tlocne ykazanusi TpeOyemoro mnapamerpa B JIEBOMl YacTu
CTPOKHM yCTaHaBIHMBaeTcs (IaKOK. 3HAUYEHUS TEPEMEIICHHI BBIBOIATCS B  PEXKHUMAX
OTOOpaKeHHsI TIEPEMEIICHUM M HamNpsOKEHUH, a HampsHKEHUS BBIBOJSATCS TOJIBKO B PEXKUME
BbIBOJIa HANPsKEHUH (Myap) Kak 3Hau€HUsl HapaMeTpa 0TOOPaKEHHOTO LIBETOM.

BriBoguTe 3HauUeHuA napametpoe B TTOMEYEHHBEX yznax 4 Qx - nepemewenun no ocn OX TCK
Qy - nepemeltenna no ocn OY TCK
Qz - nepemewienuns no ocn OF TCK

(Jr¢ - pagnankeHele NEpEMELLIEHWA oTH, ock OX

(Jtx - TAaHreHUWaNkEHbIE NEpeMELLEHMA oTH, ook OX

Qry - pagnaneHble NepemeLLieHnA oTH, ocn OY

Oty - TaHreHUWaNLHBIE NEpEMELLEHNA OTH, oo OY

Qrz - pagnankeHele NepemeLLleHnA oTH, ook OF

(tz - TAaHreHUWaNEHBIE NEpEMELLIEHMA oTH, oo OF
W - genskeHne paGodero Tena Yepes y3en

aHaueHmnn MAPAMETPA, oTobpaxéHHoro LBETOM

Puc. 2.10.7.1. MeHto "Bbisodume 3HavyeHus napamempos 8 TOMEYEHHbIX
y3nax".

Jns mepemerieHuil mepes 3HaA4eHHEM BBIBOJATCA uaeHTU]uKaTopsl (puc. 2.10.7.2a), a
JUIS. HAaIlIpSDKEHUHM — TOJIbKO 3HA4YEHMsI. 3HAUYEHUs NEPEMELICHUI U HANpsHKEHUH B IUIACTUHAX U
O0OBEMHBIX 3JIEMEHTax Bcerjga BbIBOAATCS B y3nax (puc. 2.10.7.2a u 6), a HampspDKeHUsS B
CTEP>KHEBBIX 2JIEMEHTaxX - mocepeanHe sementa (puc. 2.10.7.26). Ilpu 3TOM y CTEpKHS JOIKHBI
ObITh TIOMeueHbl o00a y31ma. OObIUHOE BBIJCICHHWE TIOMEUYEHHBIX Y3JI0B  UYEPHBIMU
MIPSIMOYTOJIBHUKAMH B 3TOM PEXHME aBTOMAaTHUYECKH OTMEHSETCSL.
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8)
: 1366 A7.0191

Puc. 2.10.7.2. BbiBog 3Ha4eHU NapaMeTpoB B MOMEYEHHbIX y3fiax:
a - oTobpaxeHne 3HayeHUn nepemeweHun; 6 - oTobOpaxeHue
3HAYEHUN HaNpPsPKEHMA Ha nfacTMHaX U OOBLEMHBIX 3JfEMEHTaX;
8 - oTOobpakeHne 3HaYEeHNI HaNPSXKEHUN B CTEPXKHAX

2.10.8. MeHI0O «AHUMaLUUA»

OO6muit Bua mento mnpezacrasieH Ha puc. 2.10.8.1. Ctpoka "AHHUMAITUA'" otkpbiBaeT
MEHIO, npejacTaBieHHoe Ha puc. 2.10.1e. MeHo coiep>KUT ONMCaHHbIE HUYKE KOMAH/Ibl BBIBOJA
M300paXKeHHs B peXKUME aHUMAaIUH.

Komanna «Anumayus nepemenenuir’’ nogaercs A NoCae0BaTEILHOTO OTOOPAKEHHS
CMEIIEHHBIX MOJOXKEHUI MO MPHU HAIMYUHU B HAOOpE NAaHHBIX PE3YJIbTATOB PEIICHUS 3ajad,
IIPEJICTAaBICHHBIX B BHJIE MOCJIEI0BATEIILHOCTH NEPEMEILLIEHUIN B pa3JInuHble MOMEHThHI BPEMEHU
(3a1auu TUHAMUKYU U CTaTUYECKUI pacuéT MpH Harpy3Kax U YCIOBUSX, 3aBUCAILINX OT BPEMEHH,
(GopMBI COOCTBEHHBIX WJIM aMIUIMTYIbl BBIHY)KACHHBIX KoseOanuit). Ilepen momaueit atoit
KOMaHIbl HEOOXOIUMO T0/1aTh KOMaHy ""Beiopams nepemewienusn'’, 1o KOTOpoilt HEOOXOAUMO
BbIOpaTh IepemelleHuss B (yHKUMM BpeMeHH, Yyka3aB B naHenu (puc. 2.10.2) cmoco0
O0TOOpa)keHHsI CMEIEHHEeM KOOpAWHAT TOYeK. OJTO SABISETCS JONOJHMUTEIbHBIM YCIOBHEM
noctyna k komannae. Komanga "AHUMAIIHA nanpsasxcenuii usmenaomuxcsa 6o epemenu’’ u3
JAHHOTO MEHI0 PACCMOTpEHa BblIE MNpu onucaHuu komaHn wmeHwo "HAIIPAKEHHA,
YCHIIHA". Komanna "Anumayus memnepamyp npu nepexoonom npouecce' paccMoTpeHa
BbIIIIE pU onucaHuu koMauJ MeHto "TEMIIEPATYPBI" .

Komanna "Ocmanosums' naxopsimascs Bo BTopoM pasnaene menro "AHUMAIIHA"
NO3BOJISIET TpPEpBaTh AHUMAIMIO MEPEeMEIlEeHUH, HamnpssKeHUH WM TeMmIeparyp B JH000H
HEOOXOIUMBIN IS MTOJIb30BaTENs] MOMEHT BPEMEHHU.

AHMMALLAA 3 AHUMALWA NepemeLLieHni Ctrl+Alt+ Q)
AHUMAELWA HANPAKEHWIA N3MEHAFDLLWXCA BC BPEMEHK

AHUMALWA TEMMNEPATYP NPW NEPEXOAHOM NPOLUECCE
MoETopEHME aHUMALMN HANPAKEHWI, TEMMNEPATYP..

OcTaHoenTe

Puc. 2.10.8.1. Mento "AHUMALNA".

2.10.9. MeHO «Peakuunn»

OO6mmit Bux MeHIO mpezacTaBieH Ha puc. 2.10.9.1. MeHI0 colepUT ONMUCaHHBIE HUKE
KOMaH/Ibl 0TOOpaKEHUSI CyMMAapHBIX PEAKIIHMH ISl TPYII 3aKPETUIEHHBIX y3JI0B.
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PEAKLIMIA [J CynMmapHele pEaKLWK B 33KPEMIEHNAX
AMAANTYAHBIE CyMMapHBIE BEKLINN
PesynbTUpyHOLLWE pEGKLMKM 0T Cefich. BO3AERCTENA

PesyneTMpyrowWme peakummM oT CTaT. M CERCM. BOIAEACTENA
Peakuni B 3aKpENNEHHBIX y3N3X

AMNANTYIHEIE PEAKLWMK B y3nax
Peakumi B y3nax oT CEfCMUHECKOTD BOSAENCTENA

Peakunu B y3nax oT CEMCMWYECKOTD W CTaTMMECKOTD BO3AEACTENA

Puc. 2.10.9.1. MeHnio "PEAKLINN".

Komanna "Cymmapuwvie peakyuu 6 3axpenienuax'’ nepeBOIUT MPOrpaMMmy B PEXHUM
OTOOpaKeHHsI CYMMapHbBIX pPEaKIMii BO BCEX WM TOJBKO BBIIEICHHBIX (BUIUMBIX WM, €CIU
MUMEIOTCSI, TOMEUYEHHBIX ) 3aKPETUIEHHBIX Y3JIaX.

CymMapHble peakii U MOMEHTBI BBIYHUCISIOTCSA B BHUJE MPOEKIMI Ha OCH TI00anbHON
CHCTEMBI KOOPJIMHAT.

B kauecTBe TOUYKM MpHUBENEHUS MPHU OMPENEICHUH CYMMApHBIX PEaKIHil U MOMEHTOB,
MIPUHUMACTCS T€OMETPUYCCKHIA IICHTP YYUTBIBAEMBIX 3aKPEIUIEHHBIX Y3JI0B, T.. KOOPIMHATHI
TOYKH MPUBEICHHS OMPEIEISIIOTCS KaK cpe/iHee apu(pMeTnyecKkoe COOTBETCTBYIOIIMX KOOPAUHAT
VYUTHIBAEMBIX Y3JIOB.

['padmyecku cyMMapHble peakiu OTOOpaKkaloTCi CTPENKaMu, HAIpaBIEHHBIMU BJIOJIb
COOTBETCTBYIOIINX OCEH III00ANBbHOM CHCTEMBI KOOpAWHAT. L[BET CTPEIIOK COOTBETCTBYET IIBETY,
YCTaHOBJICHHOMY JJisi OCel Tno0aidbHOW CHUCTEMBl KOOPAMHAT, HANpPaBIEHUS KOTOPBIX
0TOOpaXKaroTCsi B BEPXHEM JIEBOM YIITy OKHA. J[JTMHBI CTPEIOK MPOTOPUUOHATBHBI BEIUYHHAM
peakuuid. AHaJOTMYHO, CyMMapHble MOMEHTBI OTOOpaXaroTCs, AYTOBBIMH CTpEIKaMu
COOTBETCTBYIOILIETO IBeTa. Pagmyc Ayr mpomopiuoHaneH BeauunHe MoMeHTa. [Ipu sTom B
JIEBOM YacTW OKpaHa BBIBOJAUTCA TEKCTOBas HHQOpMAIMS, COJepKalias THI PeaKIuii,
KOOPJIMHATHI TOUKH NMPUBEACHHUSI, 3HAUCHUS MMPOCKIIMA peaknii 1 MOMEHTOB Ha OCH TII00AIbHOMN
CHUCTEMBl KOOpPJIMHAT, a €CJIM YHCIO YYHUTHIBAEMBIX pPEaKIMi MEHbIIe OoOIero, To 3Ta
nH(popMalus Takxke oToOpakaeTcsl.

Tun nepemenienuii (pe3ynabTata pacuéra), AN KOTOPBIX BBHIMOIHSIETCS OTOOpakeHue
peakuuii, yka3plBaeTcsi IpeIBapUTEIbHO KOMAHIOW «8b10pams nepemeusenusny.

Komanaa goctynHa npu HaIWMYWU MpeIBapUTEIHHO BHIOPAHHBIX 110 KOMAHJE «8blOpams
nepemeuienusn» OJTHOTO U3 CIEAYIOUINX TUIIOB IepEMEILEHU:

-TiepeMeIIeHrn i TPU JUHAMHYECKUX TePEXOTHBIX MPOIIeccax;

-IIepEeMEIeHN TIPU  CTAaTUICCKOM HArpy)KEHWW W3MEHSIONIMMUCS BO BpPEMEHU
Harpy3Kamu;

-TIepeMEIIeHN I TIPH CTATHYECKOM HArpyXKECHUH PAa3IUIHBIMU COYCTAHUSIMH HArpy30K;

-aMILTUTY/]] BBIHYKJIEHHBIX KOJeOaHui;

-IIEpEMENIECHHUI OT CEICMUYECKOTO BO3JEHCTBUS.

Komanna "Amnaumyonwvie cymmapuvie peakyuu'' nepeBOAUT MPOTrpamMMy B PEXHUM
OTOOPaKEHHS aMIUTUTYIHBIX (MAaKCHMAJIBHBIX 1O a0COJIOTHOW BEIMYHMHE) PEaKIUi BO BCEX WITH
TOJILKO BBIICTICHHBIX (BUIUMBIX HIIH, €CITU UMEIOTCS, TOMEUYEHHBIX ) 3aKPEIUIEHHBIX y3JIax.

Tun mnepemenienuii (pesynpTaTa pacyé€ra), MJig KOTOPHIX BBIMOJHAETCS BBIOOpKa
3HaUEHUH U OTOOpaKEHHE pEeaKIMid, YKa3bIBaeTCA NPEIBAPUTEIHLHO KOMAHAOW «8blOpams
nepemeuieHusn .

CrocoObl BBIUMCICHHS CYMMapHBIX PEaKIUii U MOMEHTOB, OMpPEIEICHHUS KOOPAMHAT
TOYKH TIPUBEIICHUS, OTOOPaXCHUS U YCIOBUS JIOCTYIIA TaKUE K, KaK M IPH BBIBOJIE CYMMAPHBIX
Peakuuii 6 3aKpenieHusx.

Komanna "Pe3ynomupyroujue peakyuu om ceiucmuyeckozo ¢o3oeiicmeus’’ nepeBoguT
POTpaMMy B PEXHUM OTOOPaKECHHUS PE3yIbTHPYIONINX PEAKIi 1 MOMEHTOB OT CEHCMUYECKOTO
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BO3/ICIICTBUS BO BCEX WJIM TOJBKO BBIACIEHHBIX (BUAMMBIX WJIU, €CIIM UMEIOTCS, IOMEUYEHHBIX)
3aKPETJIEHHBIX Yy3J1axX.

BennuuHbl nmpoekuuii pe3yibTUPYIOMIMX PEeakiuii ¥ MOMEHTOB Ha OCH TJI00aIbHOM
CUCTEMBI KOOPAMHAT OIPENECIAIOTCSA KaK KBaJpaTHBIA KOPEHb M3 CyMMBbI KBaJpaTOB peakLui,
BBI3BIBAEMBIX CEHCMHUYECKUMH HArpy3KaMu MO YYUTHIBAEMBIM (popMaM KoJieOaHui.

CriocoObl BBIYHUCIIEHUSI CYMMapHBIX peaKLUi 1 MOMEHTOB OT CEHCMMUYECKONW Harpy3KH I10
KOHKpeTHOU (opme KojeOaHMid, onpeaeNeHrss KOOPIAUHAT TOUYKH MPUBEACHUS U OTOOpaKEHUs
TaKHe XK€e, KaK 1 IIPU BBIBOJE CYMMAapHBIX PEaKLUi B 3aKPEIUICHUAX

2.10.10. MeHo «BbiBecTu rpadmkn»

Crpoka ""Buigecmu 'PAD@UKH" oTKpbIBAacT MEHIO, NpeAcTaBiIeHHOE Ha puc. 2.10.10 ¢
PACCMOTPEHHBIMU JlaJiee KOMaHJaMHU BBIBOJIa TPaMKOB ITapaMeTPOB B (YHKIIMH OT BPEMEHH.

Brigectn FPADKMKA ] ..NAPAMETPOE ABNHEHNA
o PEKLMIA B 33KPENNEHMAX
e CYMMapPHED PEIKLMIA B 3aKPEMIEHNAX
. HANPANEHWA W YCUNWA B 3NEMEHTaX
o ANETPAMM Bl AEDOPMALIN-HANPAKEHNA
e @MITHTYAHO - H3CTOTHBIE XaPaKTEPMCTHKN
W TEMMEPETYPEI

...-:r:E,J,HEﬁ TEMMEPATYPbI NOEEPXHOCTH KOHE.T.O.

CeoicTEa MaTepuana

Tpadkn Harpy3oK 0 MHOXWTENER

EbIEC,J'HTI: 3HEYEHWA I:‘::—'HD'.LQHH B YKa3bIE3dEMBIX TOMKAX

EbIEC,J,HTI: 3HAYEHWA 3pryMEHTa 1 ¢;—'H}'.LI,I.1I.1 B YKa3blBAEMbIX TOYKAX

Bee dyHKLMK HA ogHoM rpaduke

v PazpensHulil BeIBog dyHKUMI

Buieectu rpadmen B suge TABNALEI

Puc. 2.10.10. MeHto "sbisecmu TPAOUKIN".

Komanna "Bwieecmu cpaguku napamempoe oeuircenusn'’ T103BOJSET OTOOpPa3UTh
nepeMeleH sl, CKOPOCTH U YCKOPEHHs y3JI0B B BUJe (YHKIMHA OT BPEMEHU WU MEepEeMEIIEeHUs.
[Tocne momaum >TOM KOMaHABI HA SKpaH BBIBOAMUTCS auanoroBas maHenb (puc. 2.10.7) nHa
KOTOpPOM MOJIb30BaTENeM YKa3bIBA€TCS THUIl apryMEHTa AJisi BHIBOJMMBIX TpadUKOB, a TaKkxke
HOMEp y3J1a M HampaBieHHUs nepeMeuieHuil npu aprymente «llepemeujenue 6 y3ne». Ilocne
BBOJIa THIA apryMEHTa Ha SKpaH BHIBOJUTCS TUAIIOTOBasl MaHelb, HA KOTOPOW IMOJIb30BATEIEM
YKa3bIBAa€TCsl HOMEp y3J1a, HANpPaBJICHUs MepeMEILeHUH, c1oco0 BbIBOJA MEPEMELICHUI U TUIIBI
napameTpoB (TepeMelIeHns, CKOPOCTH U YCKOPEHHsI), KOTOpble HEOOXOAMMO BBIBECTU B BHJIE
rpaduxoB. Bun nmanenn Ha ¢(oHe mpumepa BbIBOAa IpadMKOB B OKHE MPEICTABIEH HA pUC.
2.10.8.

Ecnu B Mozenu ecTb MOMEYEHHbIE Y3JIbl, TO B MaHENIU MOCIEI0BaTENbHO MpearaloTcs
HOMEpa TOMEUEHHBIX Y3JIOB B TMOpsake Bo3pacTaHus. CMeHa HOMepa BBINOJIHSETCA IOCIe
HaxaTusi KHOMKU "Beecmu'. Ilocne Haxkatuss KHONKH ''3axkonuums 6600" BHITIOMHSACTCS
nepexoa K BBIBOJY yKa3aHHbIX rpadukoB. Ilpum Haxkatuu kHOnku "Beecmu nomepa ecex
nomeuenHvix y3106" BBINONHSETCA (OpMHpPOBAHME M BBIBOJ TpadUKOB BCEX IapaMeTpoB
JIBUKEHUS, IS KOTOPBIX OBUIM YCTaHOBIEHBI (PIa)KKu, AJII BCEX MOMEUYEHHBIX Y3II0B. Bce
yKkazaHHble Tpaduku ( HO He 0oJiee BOCbMHU ) BBIBOJSTCS Ha OJHOM cTpaHule ( B OTHOM OKHE ).
Komanma nmocTymHa TONBKO Mpu Haiduuuu B (aiiie pe3yiabTaToB pacdeTa JUHAMHYECKHX
MEPEXOJIHBIX MPOIECCOB.



3aKpeIuICHUsIX B BHjE TpaduKoB (DYHKIMH OT BPEMCHH.
BBIBOJIUTCS 1MaNIoroBas nanenp (puc. 2.10.9) , Ha KOTOPOi MOJIb30BATEIEM YKA3bIBACTCS HOMEP
y3J1a, HallpaBJICHUS [TepeMEIlEHUI U TUIIbI TapaMeTpoB (IepeMelIeH ], CKOPOCTU U YCKOPEHHUS),
KOTOpBbIE HEOOXOMMO BBIBECTH B BUIE€ TPAPHKOB.
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Komanna "..peakuyuit 6 3akpennenuax' 103BOISET

OTrEHMTE

0TOOpasuTh peakuuu B

[Tocne momaym KOMaHIbI Ha SKpaH
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Puc. 2.10.8. K komaHae "Bbieecmu 2paghuku napamempoe O8uxeHus1"
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lpa®MKH pEakUHA B 3aKpenAeHHAX E

Horep yzna =| OTHMEHMTE |

HanpagneHua peakumii

[T Rx  ycuaua, [ Me homerre,

C Ry nerpesrenan | [ My Coopar T Puc. 2.10.9. NaHenb ykasaHus
Rz oooa | T Me ocei HanpaBneHUN peakuui, BbIBOOUMbIX B

Buae rpadpmkon

| Beectu I

S3ak0oHYMTE BEDG, |

BeecTu A8 BCEX NOMEYEHHER Y306 |

Komanna '"...nmanpsasxcenuit u ycunuii 6 Inemenmax' TO03BOJISIET OTOOPA3UTh
HAIPSOKCHUS WM YCUJIHSI B 3JIEMEHTaX B BHJE rpadukoB GyHKIMU OT BpeMeHH. [locie nogaun
KOMaHJbl Ha OKpaH BBIBOJUTCS JHAJOrOBas TIaHEIh C HAWUMCHOBAHUSMHU IapaMETPOB
(HampsDKEeHHMH ), KOTOPbIe HEOOXOAMMO BBIBECTH.

[Tepeuens mapaMeTpoOB COOTBETCTBYET HOMEHKIIATYPE KOHEUHBIX JJIEMEHTOB, U3 KOTOPHIX
COCTOUT aHaM3upyemas Mojeib. [locne yka3anus TpeOyeMoro napaMerpa Ha S9KpaH BBIBOJUTCS
npezcraBicHHas Ha puc. 2.10.10 nmaHens a1 yTOYHEHHsI HOMEPOB Y3JI0B, B KOTOPBIX TpeOyeTcs
BBIBECTH HAIPSHKCHHS. 3aT€M BBITIOJIHSICTCS BBIBOJ| YKA3aHHBIX HANPSOHKCHUA B BUIC IPaQUKOB
(GYHKIIMY BpEMEHHU.

Beoa HOMEpPOE Y3n0BE |
OTreHHTE |
Horep yzna = i | T | Puc. 2.10.10. Ovuanorosaa naHenb
BBOOAA HOMEpPOB Y3MnoB Ans rpagukos
JaKOHIMTL BBOL HanpsHKeHUA U YCUNUIA B 3NeMeHTax
BeecTi HOrMERS ECEX NOMEYEHER YSN0E

Cnenyer uMMeTh BBHJY, YTO IPH BBIBOAE HANPSDKEHUH W YCWIMH B CTEPIKHAX
paccMaTpuBarOTCS TOJIBKO JIEMEHTHI, Y KOTOPBIX yKa3aHbl HOMEpa 000MX y3JI0B.

Komanna "...amnaumyono-uacmommusvie xapaxmepucmukxu' T103BOJSET OTOOPA3UTh
aMIUIMTY/bl BBIHYKJIEHHBIX KoJeOaHWN B y3dax B BHJE I'padUKOB (PYHKIHMHU OT YacCTOTHI
Bo3MylIleHus. [Tocne momaun KOMaHpl Ha SKpaH BBIBOJUTCS Ta K€ AUAIOrOBas MaHeENb, YTO U
IpU BBIBOJIE NepeMelleHuid B Buae QyHkiuil Bpemenu (puc. 2.10.8). B manenu yxasbiBaroTcs
HOMEpa Y3JI0B U HAlNpaBiEeHUs MepeMelleHuil, KOTopble HEOO0XOAWMO BBIBECTH. 3aTeM
BBITOJIHSETCS BBIBOJ TPEOYyEMBbIX TpapuKOB.

Komanna "..memnepamypel’ mo3Bonser oToOpa3uTh TeMIEpaTypbl B y3llax B BHUJE
rpaduxoB QyHkuuu oT BpeMeHHU. Ilocne mojgaun KoMaHIbl Ha 3KpaH BBIBOJAUTCS IUAJIOTOBas
na"enb (puc. 2.98), B KOTOpOH YyKa3bIBalOTCS HOMEpa Y3JIOB. 3aTeM BBIMOJIHSAETCS BBIBOJ
TpeOyeMbIX IpauKOB.

Komanns! "ébi600ums 3nauenusn gynkyuu ¢ yxazvieaemolx moukax' v "...apzymenma
u ynkuyuu ¢ ykazvieaemuvix moukax'' mnepeBoAsAT MPOrPaMMy B PEXUM pabOThI, MPU KOTOPOM
Ha BBIBE/IGHHBIX IpauKax OTOOpa)xaroTcs 3HAUYEHUS (YHKIUHM WM apryMeHTa U (YHKIUU B
TOUYKaxX, OMMKaNIINX K KypcOpY MBIIIM B MOMEHT HaXkaTHs e€ eBoil kHonku. OTMeHa pexuma
BBITIOJHAETCSI IPU IOBTOPHOM MOAaue KOMaH[bl. YJAJIEHHWE BCEX BBIBEJECHHBIX 3HAUYEHUN
BBINOJIHAETCS] KOMaH/I0M «OmMeHums nomMemxy cex y3n06» (CM. MEHIO «gbloenumpy). OTMEHA
MOCJIEAHETO U3 BBEIAEHHBIX 3HAUEHUI OCYUIECTBIIAETCS KOMAHJIION «6036pam K npedvloyuiemy
COCMOAHUION .
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Cwmbicn koMaHabl "evteecmu cpaghuxu 6 euoe TABJIUI[BI" sicen u3 e€ Ha3BaHUS.

Ecnu monp3oBaTento HeoOXoaumMo OoJiee MoApoOHO BU3YyaIbHO UCCIEA0BATh KAaKOH-I00
y4aCTOK BBIBEJICHHOTO Ha dKpaH rpaduka, TO JJIs TOTO HY)KHO 0003HAYUTH MOCIIEI0BATEIHHBIM
Ha)KaTHEM JICBOM KHOIKH MBIIIN T'PAaHUIIBI MHTEPECYIOIIErO yJyacTKa W BCIEH 3a 3THM HaKaTh
MIPaBYIO KHOIIKY MBIIIIH.

[Tpu BBIBOJIEC Ha 3KpaH y4acTka rpaduka, B TaOJHIY BBIBOIATCS 3HAYCHHS apryMEHTa U
(YHKIIUHU TOIBKO PACCMATPUBAEMOTO YJ4acTKa.
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2.11 MeHo «TeKCTOBbIN MPOCMOTPY.

OOmmii Bua MeHIO mpencTtaBieH Ha puc. 2.11.1. B cTpoke MeHIO NpPHUBOAUTCS
cokpamiéHHoe Ha3BaHue - ""Texcm. npocm.'” OObeIUHSIET KOMaHIbI BbIBOJA MH(MOpPMAIUU B
TEKCTOBOM BHJIE.

TekcT . NpacH,

M0 AHBIE AAHHBIE L]

. CTPYKTYPa Hatopa AaHHE!x At

... BEIDOQOYHEIA NPOCMOTH Shift+uw

+ o KOMMEHT APHH Alt+5hiftw

o NEPEYEHE BRIMONHEHHBX BEISHCNEHHHA

BribpaTte MEPEMELLEHIMA
MEPEMELLEHINA & raoSaneHon CK,  XOYZE
v B LHIHHAPHYECKORA © OCkH) O
+..B LMMMHADHMHECKDA © ockH O
v B LMAMHAPHHECKOH C© OCBH) OF
w EbIB0A YT NOBRIX NEPEMEWLEHHA B Y3N3X
AMIMATY Akl IEFEMELLLEHLMIA

TEMNEpaTYPLE B Yanax

AMANHMTY AHEIE CY¥MMAPHEIE PESKLMK
PezyNETHPYHILME PESKLMM OT CEHCM, BO3AEHCTEMA
PEAKUMIA B zakpenneHHax

YACTOThl cofcTEEHHEL: KonehaHHA
.. 3HAYEHHA NPHEEAEHEIX MaCC

MHEPUMOHHBIE <apakTepHoTHEN

HAMPAXEHWA B 3neMeqT ax

AMMNMTY Akl CTATHHECKHYE HANDAMEHHA

AMANMTY 4B AHHAMHUECKMX HANpAMEHMI

BEIEECTH ¥3NOBBIE SHAYEHHA HANPAXEHHA B EMAE TabnHuE

MpeaelAyLLaa CTRaHMLA Page Up
CNeAyHWaa CTRAHHLS Page Daown

BriEecTH rpadmkK B EMAE TAEMNMLLE

Puc. 2.11.1. MeHio "Tekcmoebil npocMmomp"” Cc OTKPbITbIM MeH0 "Peakyuu”

ITo xomange "HCXO/JHBIE /IAHHBIE'" B 0OKHO BBIBOIATCSA WCXOMHBIC HAHHBIC IJIS
BBIJICJICHHON (MIOMEUEHHOM UM BUAMMOM) YaCTU MOJIETTH B TEKCTOBOM BHUJI€ C KOMMEHTAPHUSIMH.
BBICTpBIN BBI30B KOMaHAbI OCYIIECTBISAETCA KIIaBuIen <W>,

ITo xomanzae ""Cmpyxkmypa naéopa oannsix' B OKHO BBIBOAUTCS TaOJHIIA, COAEpKAIAS
MOPSIIKOBBIE HOMEpPA, UMEHA M THUIIBI 3alMCe ¢ HEOOXOIUMBIMH KOMMEHTApPUSMH, a TaKKe
uH(pOpMaIIMI0 O coJepKammxcs B (paiine pe3ynbrarax pacueToB. BBICTPBINM BHI30B KOMaHIbI
OCYILIECTBJISIETCS COUeTaHUEM KiaBHIl <Alt+W>,

[To xomanne "...ev100pounsiii npocmomp' Ha >KpaH BBIBOJIUTCA PACCMOTPEHHAsl paHee
JMAJIOrOBasi MaHelb CO CIUCKOM MMEH M TUIIOB 3alucedl MCXOAHBIX NaHHBIX (puc. 2.14). B
MaHeIu yKa3bIBaeTcsl HykHas 3anuch. CoAep:KUMOE yKa3aHHOM 3alucH BBIBOJUTCA, 3aTEM, B
OKHO. DBBICTpBIN BBI30B KOMAH/IBI OCYHIECTBISAETCS coueTanneM kinaBuil <Shift+W>,

Ilo xomanne "...kommenmapuu' B OKHO BBIBOJUTCS COLEPKUMOE BCEX 3alUCEN C
TEKCTOBOM HMHQoOpManueid. BrICTphIid BBI30B KOMaHIBI OCYIIECTBISETCS COYETAHWEM KIIABHIII
<Alt+Shift+W>,

[To xkomange '...nepeuenv e6wvinoanenHvix evivucaeHUuil”” B OKHO BBIBOJUTCS
uH(pOpMAaIIUs O COAepKAIIUXCS B (aiiie pe3yapbTaTax pacyeToB.

Crnenyromue manee KOMaHIbl PaCCMaTPUBAEMOTO MEHIO CTAHOBSITCS JOCTYITHBIMHU TOJIBKO
P HAJIMYMU COOTBETCTBYIOIIUX PE3YNIbTATOB BRIYUCICHUN B (haiiie.

Komanna ""Beiopams nepemewienua’’ paccmorpena panee (cm. m. 2.11).
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Komanna "Ilepemewienun ¢ 2novanvnoun CK XOYZ'" obecrieunBaeT BBIBOJ B OKHO
BBIOpAHHBIX [0 TpPEObIAyIIel KOMaHAEe TMepeMEelIeHU BBIJEICHHBIX Y3JIOBBIX TOYEK B
IIPOEKUMSIX HAa OCU TI100aIbHOM JIEKapTOBOM cucTeMbl KoopAuHat. Clenyromue Aanee KOMaH bl
"...6 yununopuueckou c ocero O0X", '"...6 yununopuueckour c¢ ocerw OY" u "...¢
yununopuueckoui ¢ ocvto OZ' 00ecnieunBalOT BBIBOJ IMEPEMEIICHUH B COOTBETCTBYIOIIMX
UWIMHIPUYECKUX KOOPAUHATAX.

Komanna ""Beteoo yznoevix nepemewienuit ¢ yznax' pazpemaer (Ipu yCTaHOBJICHHOM
¢brnaxxke) WM 3ampeliaeT BBIBOJ YIJIOBBIX IEpPEMEIICHUH B y3Jax IPU  BBITOJIHEHUU
PAacCMOTPEHHBIX BBIIIE KOMaH/1 BHIBOJIA TIEPEMEIICHUI.

ITo xomanne ""Amnaumyovt nepemeusenuii”’ B OKHO BBIBOJUTCS TaOIHMIIa MAaKCUMAIIbHBIX
Y MUHUMAJIbHBIX 3HAYEHUI MEPEeMEIEHU B BBIJCICHHBIX y3J1aX HAa MHTEPBAJIC BPEMEHH IMpHU
pelIeHnr JMHAMUYECKOM 3a/1a4yl WK JJI BAPMAHTHBIX PacueToB.

[To xomanne ''Temnepamypot 6 y31ax” B OKHO BBIBOJUTCS TaOyMla 3HAYCHUN
TEMIIEpaTyp B y3JlaX, COOTBETCTBYIOIIMX BBIOPAHHBIM IEpEeMElIeHUsIM (IIPH CTAMOHAPHOM
mporecce Wi sl BRIOPAaHHOTO MOMEHTa BPEMEHH ).

Crpoxka "PEAKIIHH'" oTkpblBaeT MEHIO, MNpeacTaBieHHoe Ha puc. 2.119. Menro
COJICP’KUT OINKCAHHBIE HIDKE KOMAaHABl OTOOpaKEHHMS CYMMAapHBIX peakuuid g Tpynn
3akperui€HHbIX y370B. Komangma — ""Cymmapusie peakyuu 6 3akpeniieHuax' TepeBOIUT
MIPOrpaMMy B PEXKUM OTOOPaKEHUS CYMMAapHBIX pEaklUUid BO BCEX HJIM TOJIBKO BBIIEIECHHBIX
(BUIUMBIX WJIH, €CIIM MMEIOTCS, TTIOMEUEHHBIX) 3aKpeIUI€HHBIX y3imax. CyMMapHbIe peakiuu U
MOMEHTHI BBIUUCIISIFOTCS B BUJIE IPOEKLIUN HA OCH II00abHOM cHCTeMbl KoopAuHaT. B kauecTBe
TOYKMA TPUBEICHUSI TIPU OIPEACIICHUH CYMMApHBIX pEaKIUi W MOMEHTOB, MPUHUMAETCS
TEOMETPUYECKUN LEHTP YYHUTHIBAEMBIX 3aKpEIUIEHHBIX Y3JI0B, T.€. KOOPAMHATHI TOYKHU
MPUBEICHHUS OIPENENAIOTCA Kak CpeaHee apu(METHUECKOE COOTBETCTBYIOUIMX KOOPIUHAT
YUUTBHIBAEMBIX Y3JIOB.

B okne BBIBOAMTCS TEeKCTOBas WH(OpMaIMs, coaepkamias TUI PeaKui, KOOPIUHATHI
TOYKHM TPUBEIACHHS, 3HAYCHUS MPOCKIUI peakluid ¥ MOMEHTOB Ha OCH TJI00ATbHOW CHUCTEMBI
KOOPJMHAT, a €CIIM YHUCIIO YUUTHIBAEMBIX PEAKIIM MEHbIIE OOIIero, To 3Ta HHPOpMaIUs TaKkKe
otobpaxaerca. Kpome Toro, oroOpaxaercs TUI TMepeMelleHud (pesynbrata pacdéra), Ui
KOTOPBIX BBIMIOJHAETCS OTOOpaKEHUE PEeaKIUi.

Komanaa goctynHa mpy HaIWYUU MpeIBAapUTEIHHO BHIOPAHHBIX 110 KOMAHJE «8blOpams
nepemeujenusn» OJTHOTO U3 CIEAYIOUINX TUIIOB IepEMEILCHU:

-IepeMEILEHUN NPU AMHAMUYECKUX TIEPEXOAHBIX MPOLECCaX;

-MIEPEeMEIIIEHU TIPU CTAaTUUYECKOM HArpy>XE€HWHU HW3MEHSIOIIMMUCS BO BpPEMEHU
Harpy3Kamu;

-MIePEeMEIICHUM TPU CTATUIECKOM HATPYKEHHUH Pa3JIMUHBIMU COUYETAHUSIMHU HArpy30K;

-aMILTUTY/]] BBIHYKJIEHHBIX KOJeOaHul;

-IIEPEMENIECHHUI OT CEICMUYECKOTO BO3JICHCTBUA.

Komanna "Amnaumyonvie cymmapuvie peakyuu'' nepeBOAUT MPOrpamMMy B PEXHUM
OTOOPaKEHHS aMIUTUTYIHBIX (MAaKCHMAJIBHBIX 1O a0COJIOTHOW BEITMYHMHE) PEaKIUi BO BCEX WITH
TOJILKO BBIICTICHHBIX (BUIUMBIX HIIH, €CITU UMEIOTCS, TOMEUYEHHBIX ) 3aKPEIUIEHHBIX y3JIax.

Tun mnepemenienuit (pesynpraTa pacuéra), UIsi KOTOPBIX BBINOJHSIETCS BBIOOpKA
3HaUEeHUH U OTOOpaKEHHE pEeaKIMid, YKa3bIBaeTCA NPEIBAPUTEIHLHO KOMAHAOW «8blOpams
nepemeuieHusn) .

CrocoObl BBIUMCICHHS CYMMapHBIX PEaKIUii U MOMEHTOB, OMpPEIEICHHUS KOOPAMHAT
TOYKHU MTPUBEJICHUS, OTOOPAKECHHS U YCIOBUS JIOCTYIIA TaKUE K€, KaK U MPU BBIBOJC CYMMAPHBIX
PeaKuuii 6 3aKpenieHusx.

Komanna '"Pezynvmupyrouwjue peakyuu om ceicmuueckoz2o o3zoeiicmeusn’’ nepeBoguT
MPOrPaMMy B PEKUM OTOOPAKEHUS PE3YIbTUPYIOMIUX PEAKIMil 1 MOMEHTOB OT CEHCMHUYECKOTO
BO3JICUCTBHUS BO BCEX WJIM TOJHKO BBIJICJICHHBIX (BHIUMBIX WJIH, €CIIM UMEIOTCS, TTOMEUYEHHBIX )
3aKpEIUIEHHBIX y3JI1ax.
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BennuuHbl npoekuuit pe3yibTUPYIONIMX peakiuii ¥ MOMEHTOB Ha OCH TJI0OaIbHOM
CUCTEMBbl KOOPAMHAT OINPEAENSIOTCS KaK KBaJpaTHBIA KOPEHb M3 CYMMBbI KBaJpaTOB peakiui,
BBI3BIBACMBIX CEHCMUYCCKUMU HArpy3KaMu 10 yUYUTHIBAEMBIM (popMaM KoJIeOaHUH.

CriocoObl BBIYHCIIEHUSI CYMMapHBIX pPeaKIMii U MOMEHTOB OT CEHCMUYECKOM Harpy3KH 110
KOHKpPETHOU (opme KojeOaHui, OnpeaeieHnss KOOPAUHAT TOYKU MPUBEACHUS U OTOOPAXKEHUS
TaKHe ke, KaK ¥ MPHU BBIBOJE CYMMApPHBIX PEaKnil B 3aKPEIUICHUSX.

[lo xomanne "Peaxkyuu ¢ 3axkpenjienusx' B OKHO BBIBOJSTCS BCE pEaKUUU B
3aKperieHHbIX y3max KO-Mozenu, a Takke 3HaYeHUs NMPOEKIMIl CyMMapHOTO BEKTOpa peakiuit
Ha KOOP/JAMHATHBIC OCH.

Conepxxanne uHpOpManuu, BbIBOAUMON 1o kKomaHaam "YACTOTbBI coocmeennvix
konebanunt", "...3nauenusn npueedennvix macc” u "Huepyuonnvie xapaxmepucmuxu'
JIOCTATOYHO MOJHO ONpeAeseTCs] Ha3BaHUSIMU KOMaH/I.

Ilocne mnonaun xomaunel "Hanpascenus 6 31emenmax' Ha DKpaH BBIBOAUTCA
JMAJIOrOBasl MaHelb, B KOTOPOW HEOOXOIMMO 3aJaTh COCTaB TaOJUIbl HAIPSHKEHWUH, KOTOpas
3aTeM BBIBOJMTCS B OKHO. BO03MOXKEH BBIBOJ BCEX COCTABISIONIUX HAMPSHKCHUA B 3JIEMEHTAX,
MaKCHMAaJbHBIX SKBHUBAJICHTHBIX HANPSHKEHWA B KaXKIOM OJJIEMEHTE M MaKCUMaJbHBIX
SKBUBAJICHTHBIX HANpsDKeHWH 1o 3amucsaM. Eciau B Habope AaHHBIX 3aaHbl JIOMyCKaeMble
HAPSDKEHUS TO BRIBOJIATCS, TAKXKE, KOA(P(OUIIMEHTHI 3araca.

Komanga  "Amnaumyosr cmamuueckux  Hanpsaycenuit”  BBIBOOUT  TaOIUIly
MaKCHMAaJIbHBIX 3HAYCHUH MHTCHCUBHOCTH HANPSHKCHUH U HOMEpa BapHAHTOB HATPYKCHHM, TIPU
KOTOPBIX BO3HUKIIM 3TH HAMPSHKEHUS, 1151 COBOKYITHOCTH BapUaHTOB CTATUYECKUX HATPYKEHUU.

Komanna  "Amnaumyoet oOunamuueckux  Hanpsaxcenuun”  BBHIBOAUT  TaOJIHILY
MaKCHMaJbHBIX 3HAYCHUN WHTEHCHUBHOCTU HANPSHKEHUH, Ha MHTEpBaJle BPEMEHHU IO 3aMHUCIM C
YKa3aHUEM COOTBETCTBYIOIIIMX MOMEHTOB BPEMEHH [UIs 3aJa4d  pacdyera JUHAMHYCCKHX
MIEPEXOJIHBIX MPOIECCOB.

Komanna "Bwleecmu y3noevie 3nauenus Hanpay;cenuii 6 euoe maodauyst’ 1o3BOJISET
MPOCMOTPETh B TAOIMYHOM BHUJE 3HAYCHHS] OTOOPAKEHHBIX B OKHE IBETHOI 3aKpacKoii mapameTpoB
(HampsDKEHUH, Temmeparyp...) B HHTEPECYIOIIUX U MPEABAPUTEIHFHO TOMEUEHHBIX MOJIh30BATEIIEM
y371ax.

Komannst "Ilpedvioyman cmpanuya' v ""Cnedyrowan cmpanuya' cOOTBETCTBYIOIINM
00pa3oM nepemMeniarT TEKCTOBYIO HHPOPMAIIUIO B OKHE.

Cwmpbicn komausl "evteecmu cpagpuru 6 euoe TABJIUI[BI" scen u3 e€ Ha3BaHMUS.

Ecnu monp3oBatento HeoOXoauMo OoJiee oIpoOHO BU3YallbHO UCCIIE0BATh KAaKOH-TH00
YYaCTOK BBIBEJICHHOTO Ha JKpaH rpaduka, TO JJIS TOTO HY)KHO 0003HAYUTH MOCIIEI0BATEITHHBIM
Ha)kKaTHeM JIeBOM KHOMKH MBIIIN TPAHUII HHTEPECYIOIIEr0 y4acTKa M BCIEA 3a 9TUM HaXKaTh
MIPaBYIO KHOIKY MBIIITH.

[Ipu BBIBOAE Ha dKpaH ydacTka rpaduka, B TaOIUIly BBIBOASTCS 3HAUEHUS apTyMEHTa U
(GYHKITH TOJIBKO pacCCMAaTPUBAEMOTO Y9IacTKa.
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2.12. KomaHaa «Bbluncnurtby.

[Tocne mogaun KOMaH/bl IPOrpaMMa BbIBOJUT AMAJIOTOBYIO ITAHENb, OOIINUN BUJ KOTOPO
npeactarieH Ha puc. 2.12.1. ITlanenp oObenUHSIET KOMaHABI HEOOXOIUMBIE VISl BBITIOJHEHUS
BbluucieHnii. Ha manenm pacronokeHsl: crucok BeruucieHuid (1 ), ¢mar ycranoBku
UIIOJIb30BAHUSA PECYpPCOB BHUACOKAPT [UIsl BBIYMCIEHUH ( 2 ), MOJNe yKa3aHusd 4HcTa
MapajuieJbHbIX MOTOKOB MCHOJB3YEMbIX IMpHU BblUMCIeHUAX ( 3 ), mosie ykazaHusi oObéma
JIOCTYITHOHM orepaTuBHOU maMath ( 4 ), - 1mosie HHPOpMaluu O BBIYUCIUTEIBHOM Iporiecce (5),
KHOIIKA OCTAHOBKH BBIYMCIICHUM ( 6 ), KHOIKA 3amycKa BeuucieHuu (7).

[Tocne yxazanusi TpeOyeMoOll CTPOKM U3 CIMCKAa BBIUYMCICHHM, HEOOXOIUMO HaXKaTh
KHOIIKY BBIYHMCIIUTh, HaXOJALIyIOCS B MpaBod uactu mnauenu. Ilocie storo mporpamma
MEPEXOJUT K BBIMOJHEHUIO BBIYMCICHUH. YCIOBHSMH JOCTyHa K KaXJOM CTpOKE CHHCKa
SIBJIICTCSl HAIMYUE HEOOXOIUMBIX TaHHBIX B CTPYKTYpe Habopa.

3enur-95P Bepcun 6.7.3.6 Q@gJ 3
0.01. MACCA W MBMEHTEI MHEPUMK MOJE A PA3PAIOHOCTE = 32 e
0.02 *apakTepucTukirCEHEHMA CTEPAHA
1. CTATHHECKME W CTAUMOHAPHKIE MPOLECTH) -MCNONG30BAHME FECYPCOR BUIEOKART
| 1R cercuieti o T A KON saraimerun MAKCHMAIEHDE UMCND MEMOAESUEMLIX NOTOKDE - 2
1.02. ...MpH HEMEHAIWHKCA BO BPEMEHH HAMPY3KaX H NApareT pax MaKCHMANEHDO PABF’ELI_.!EHHI:IH K

WCMONB30BAHWI OFBEM DM, Mé = 5000

2. NEPEXOOHEIE NPOLUECCH
201, Napametpel gerxenuA npyd JUHAMWYECKOM nepexogHorM npouecce
2.02. CornacoBaHHEIE HAYanNEHEIE NEPEMEL EHMA
2.03. CornacoBaHHeIe HaYanEHeIe CKOPOCTH
3 KONEEAHWA WH$OPMALMA 0 NPOLECCE BBIMMCNEHHI \_4
3.01. YacTorbl M pophbl cotcTEeHHsx KONEBAHWA >
302, AMIAHTYAE BRIHYHAEHHETR KONSGIHUH
3.03. MNepeMelleHUa NpK CEHCHMUYECK OM BOSAEHCTEMA N
4. NPOLECCHI TENNONEPEDAYK
4.01 Temnepartypel NpH CTAUHMOHAPHOM MPOLECCE >
402 Temnepatyps! NP NEpEXOAHOM NpOLECCe
4.03. NocTposHe MATPHLE! B3EWMHOMD OGNY4EHMA NOBEPXHOCTER N
5. AKHCTHEA
5.04. [uHartueckue EPEMEHHEIE AUAMPAMME! SKYCTUMECKME TUHK.OB v

Bemontume COTMEHITE, OCTAHOEWTE L

Puc. 2.12.1. NMaHenb BblGopa BbIYUCIIEHUI.
1 — CNUCOK BbIMUCHEHU, 2 — (bnar yCTaHOBKM peXmma MCNofib30BaHUS pecypcoB
BMOEOKapT, 3 — None ykasaHus 4nicna napannenbHblX NOTOKOB, MCMNOSb3yeMbIX Mpwu
BbluMCneHusx, 4 - none ykasaHna obbEma SOCTYNHOM onepaTUBHOW Nam4aTn, 5 - none
nHdopMauumM O BbIMUCINTENBHOM Mnpouecce, 6 - KHOMKa OCTAaHOBKN BbIYUCIIEHUNW, 7 —
KHOMKa 3anycka BblYUCIEHUM.

X0l BBIYMUCICHUN OTpakaeTcss B Mosie MH(OpMAIMM O BBIYMCIMTEIBHOM IpOIECCe,
pacIoioKEHHON B HUKHEN YaCTH TUAJIOTOBOM TTAHEIIH.

[Ipy HEOOXOOMMOCTH MOXHO OTrPaHMYUTH OOBEM JIOCTYITHOM ONEpaTUBHOW MaMATH,
yKazaB B 1oj€ 4 COOTBETCTBYIOINYIO BeNWuuHy. lIpn orpaHnueHuu naMsatu mnporpamma B
Ipolecce BbIUMCICHUH OyleT aKkTHBHEE MCIIONIb30BaTh KECTKUNA JUCK, JaBas BO3MOXKHOCTh
OecnpernsTCTBEHHOM paboTe Apyrux mporpamMm. PekomeHayemasi BeTMUKMHA JOCTYTHON MaMsATH
— 60% ot o0béma omepaTHBHOM MaMsITH JaHHOW MamuHbL. [Ipu 3TomM st 32-pa3psaHbIX
OIEPALMOHHBIX CUCTEM JTa BEJIMYMHA HE MOKeT mpesbimath 1200 MO, s 64- pazpsaHbIx
OTPaHUYMBACTCS TOJIBKO HAaTU4YMEeM (PU3MUECKON MaMsTH, HO PEKOMEHAYETCSl He IpPEBbIIIATh
00béMa (U3MYECKH JOCTYMHOH OmepaTHMBHOM mamsATH 3a BbiueToM 1,5 I'0, TpeOyembix ams
paboThI CUCTEMBI U IPOTPAMMBI.



174

JUis MHOTOSIIEPHBIX IPOLIECCOPOB MOYKHO YBEJIMUYUTH MPOU3BOAUTENBHOCTh, YKa3aB B
[0JIE yKa3aHMs YHUCIIa NMapauIeNbHBIX MOTOKOB (3) MCHONb3yeMbIX IPU BBIYUCIECHUSAX YUCIO
MIOTOKOB, 0oJbINe eAUHUIBL. [Ipy 3TOM OHO HE JOJHKHO MPEBHILATH YUCIIO sAep nmporeccopa. B
9TOM Clly4ae aJropuTMbl, TpeOyromue HauOOJbIIMX BbIYUCIUTENBHBIX 3aTpaT, OyayT
BBIIOJHATHCS 10 MapalielbHbIM cxemaMm. Tak uid, 4eThIpEXAEpHOro Ipoleccopa IpU
YKa3aHUM 4YHUCJIa IOTOKOB = 4  BpeMs IPUBEACHUS MAaTPHULBI K TPEYTOJIBHOMY BHIY
cokpariaercs B 2,5 — 3,5 pasa.

B mnporpamme peann3oBaHbl BO3MOXHOCTH HCIIOJIB30BAaHUS CIEAYIOUIMX METOIOB
pELICHHS CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHUI:

° [Ipsamoit meTox;
° METO/1 B3aUMHBIX (COMPSKEHHBIX ) TPAIUECHTOB.
° KoMOuHUpOBaHHBIN METOT

IIpsiMoii, MeTOIbI MOXKET pealn30BbIBATHCSI HA OCHOBE MPSAMOr0 METO0/1a NepeHyMepaluu
u c ucnons3oBanuem Meroza Karxwmia-Maku. IIpu 5ToM B KadecTBe amnmapaTrHbIX CPEICTB
MOTYT MHCIIOJIb30BaTbCsS OJHOSAJCPHBbIE, MHOTOSJIEPHBIE IIPOLIECCOPBI, a TAKXE PEecypchl
Buzaeokapt. [Iporpamma obecrieunBaeT 3¢ (HheKTUBHOE pacnapaiieIiBaHUe BHIYACICHUH.

Meton pemieHust BbIOMpaeTcs B 3aBUCHUMOCTH OT KOH(uUrypanuu oOOpYyIOBaHUS U
ocobenHocteil 3agaun. Tak, npsMoil MeTon TpeOyeT B HECKOJIbKO pa3 MEHbIIE ONEepaTUBHOMN
namsITH U o0ecreyrBaeT MEHbIIME BPEMEHHbIE 3aTpaThl Ha pemieHue 3axad. Ho 3amaua Moxxer
pemarbes TOJIBKO B onepatuBHOM namsatu. Merog Katxunna-Maku obecrieunBaeT BO3MOKHOCTD
s dexTrBHOrO Hcmonb3oBaHus pecypcoB Buupeokapt (GPU). B rtabnume mnpeacraBieHsbl
pe3yabTaThl PEIICHHsI TECTOBBIX 33/1a4, U3 KOTOPBIX BUAHO, YTO HanOosee d3PPEeKTHBHO 3a1a4UH
pelarTCcsl C HUCHOJIb30BAaHUEM pPECYpCOB BHUAEOKApT, IPH 3TOM XOPOIIUE pPe3yJIbTaThl
MOJTYYaroTCs JAJIst MOJierielt BRITsIHYTOU (hopmbl. [lpu ucmonb3oBannn mporeccopoB 3ddexkTrBHee
NPSIMON METO.

Hcnonp3oBanue pecypcoB BUACOKapT S(P(GEKTUBHO NMPH HATMYUM B KOH(UTYpalIUU
ob0opynoBanusi mMouHbx BuaeokapT Gupmbl NVIDIA (geforce gtx-280, 480 u Bbiie).

JUia WIUTIOCTpaluy BO3MOXKHOCTEM paboThl B Pa3IMYHBIX pekuMmax B TaOmume 2.12.1.
IIPEJICTaBJICHbl BPEMEHA, 3aTpaulBAaEMbIE HA PEIICHHUE 3a/layMl JIMHEHHOW CTAaTUKU I MOJEIH,
IpeJ/ICTaBIeHHON Ha puc. 2.12.2.

Tabnuya 2.12.1.

Pemenue 3aaun pacuéra cTaTHUECKOM MPOYHOCTH Kopityca peakTopa (32688 y3110B) ¢
HCII0JIb30BaHUEM PA3INYHBIX pecypcos [IDBM

Oou1ee Bpems Bpewms
peILIeHHS 3a1a4H, MIPUBEICHHUS] MATPHUIIBI
Hcnonb3yeMslii pecypc K TPEyrojbHOMY BUY,
CEeKYH[ CeKYH]I
OpnosimepHblit  mpoueccop, 3,2 416.1 414.0
ITo
YetblpéxsaepHblil mpoueccop,3,2 176.2 173.9
ITo
Buneoxapra geforce GTX-280 21.4 16.3
Buneokapra geforce GTX-480 11.2 7.7

MeTon pelieHus yka3bIBaeTCs MOJIb30BATEIEM B 3alMCH € aTpuOyTaMu peleHus 3aau.
B Ttabmuue 2.4.1 npuBeneHO CpaBHEHHE TPEeOYEMBIX PECypcoB I Pa3JIMYHBIX 3aad,
COOTBETCTBYIOIIME MOJIENIM KOTOPBIX MPEACTaBICHbI Ha puc.2.4.1. Pacy€Thl BBITOTHEHBI HA 4-X
saneproM nporeccope Intel 3,5 I'rii u Buneokapre Nvidia geforce gtx-480.
B rtabmuue 2 pasznuuHbiMH MeToAamu.12.2 mpencTaBieHbl TpeOyemble pecypehl IS
peleHus 3a1a4, IpeICTaBICHHbIX Ha pyc. 2.12.3, pa3aM4HbIMU METOIAMH.
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Puc.2.12.2. KoHe4Ho-anemeHTHasa Mmogenb Koprnyca peaktopa (32688)
MCNONb30BaHHasA ANsl CpaBHUTENbHbIX PAaCYETOB.

Tabnuya 2.12.2.
Tpebyemvie pecypcwl 015 peuieHus mecmogulx 3a0ay
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OOBeKT 3amayda Yucen Oomiee BpeMst Tpebyemprii
0 peuieHus, ¢ 00bEM mamsath, K
/m HEU3BECTHBIX I M Ip M
psaMoi Cr SIMOH Cr
DeMeHT Temnonposo 2123 3, 0, 973 44
apMaTyphl JTHOCTD 3 931 328 1
Jluneitnas 6366 42 12 395 12
CTaTHKa 6 332¢ 942 ¢ 440 000
Kppimka Temmonposo 2410 8. 0. 110 48
pesepByapa JIHOCTB 2 751 561 0
Jluneitnas 7230 14 24 236 20
cTaTuKa 6 .692 .625 160 640
Ky6 Terutonposo 6892 9 L. 239 14
40x40x40 JTHOCTB 1 1,37 285 9 0
Jluneitnas 2067 5 8. 252 71
CTaTHKa 63 93,75 478 5840 840
®iaHIEB Temnonposo 6724 38 0. 228 13
0€ COEJIMHEHHE | JHOCTh 8 392 858 5 6
Jluneitnas 2017 2 3. 258 69
cTaTHKa 44 74,67 510 9920 200
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Puc. 2.12.3.TecTtoBble 3agayn:
a — anemeHT apmaTypbl, 6 — KpbillKa pe3epByapa, 8 — Kyb, Harpy>KeHHbI
TemnepaTtypHbIMU Harpyskamu, 2 - onaHueBoe CoeaAnHEHME.

Meroa B3auMHBIX (CONPSHKEHHBIX ) TPATUEHTOB MOXKET OBITh 3OPEKTHBHBIM ISl OOJIBIINX
u (WIM) MHOTOCBSI3HBIX 3amad. [{na wimroctpanuu Ha puc.2.4.2. mpeacTaBieHbl M300paKeHUs
IBYX MoOJeNieil M BpeMEHa pEeUIeHHs CTaTUYEeCKOW 3aJayd B OTHOCHTENBHBIX eIuHuIax. B
NEPBOM  Cllydyae MOJeNIb HMEET BBITAHYTYI0O (QOpMy, UTO TMO3BOJISIET A(PPEKTHBHO
nepeHnymepoBath y3ibl. B aTom ciydae meron I'aycca oxasbiBaeTcsl mpeamnodturenbHee. Bo
BTOPOM CIIydae METOJl CONPSKEHHBIX IpaaneHToB 3¢ dexruBHee. OMHAKO ITOT METO HE BCET/AA
YCTOWYHMB, OCOOCHHO [UIsi CHCTEM, MMEIOIIMM B Yy3JIax CTENeHH CBOOOABI C YIJIOBBIMU
nepeMeICHUSIMH.

Jnst 3amau terutodpusuku BapuanT MCI, peanm3oBaHHBIH B Mporpamme, aOCOJIOTHO
YCTOMYMB, U JUIsl ATUX 3a/1a4 BEIOMPAETCS 110 YMOJTYAHHIO.
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2.13. KomaHpa «YpanéHHble BbIYUCTIEHUSRAY.

[IpennasHaueHa A ynpaBiIeHUs MPOLECCAMHU BBITIOJIHEHUS BHIYMCICHUN Ha YAaIEHHBIX
KJIaCTEPHBIX KOMIIBIOTEPAX, 00BbEMHEHHBIX B CETh C pa0OYNM KOMITBIOTEPOM.

Jlyiss BBITIOJTHEHUS! yOAIEHHBIX BBIYMCICHUN HEOOXOAMMO MpenBapUTEeNbHO 00paboTarh
Ha0Op JaHHBIX, BBHIIOJIHUB MOATOTOBKY YAAJIEHHBIX BBIYUCICHHN C MCIIOJIb30BAaHHEM KOMAaHIbI
«Bprancnute», 11 4ero B HaOOp AAHHBIX MPEABAPUTEIBHO JOJDKHA OBITH BBEIEHA 3aIHCh C
3aJlaHueM, B KOTOPOH IMEPEUnCIICHBI BCE BBIYMCIICHNUS, KOTOPhIe HEOOXOIUMO BBITOTHUTE. Eciu
B Ha0Ope OTCYTCTBYIOT PE3YJIbTaThl MPEABAPUTEIHLHON 00pabOTKH, TO BBIAAETCS coolIIeHue 0o
ommOKe, W KOMaHJIa He BbIIONHACTCA. Eciam 3amada COCTOMT M3 HECKOJIBKUX (ailios
(cymepaneMeHThl, MOACTPYKTYPHI), TO HUX Ielecoo0pa3HO IMpenBapUTENbHO COOpaTh B OJHOM
JMPEKTOpUH 00BETUHUB B MTPOCKT (CM. pa3zen Dailibl U IPOEKTHI).

[Tocne momaun KOMaHbI IPOTPaMMa BBIBOAUT JAUAIOTOBYIO MTAHEIb CIEAYIOIIEro BUja:

2 4 5 6

YHHJI'EHHHE BblYMCAEeHMA \

JapaHua

Cepeepbl

1 ‘ AobasuTh HEMEHHTE YAAMTH ‘ | OTnpasuTs BblMcnuTh \\ PoayduTs ¥oanute CrmeHTs
| i
| balka BhinonHeHo
balka 2 He anyuieHo

Beepx Brias

Puc. 2.13.1. MNaHenb ynpasneHusa yaanéHHbIMN BbIYUCIIEHNUSMM.
1 — OKHO ynpaBneHws cepBepamu, 2 — KHOMNKW ynpaBneHns
cepBepamu, 3 — KHOMKN nepemMelleHnss cepBepoB B Cnucke, 4 -
KHOMKW NOOKITIOYEHNS K cepBepy, 5 - OKHO ynpaBneHus 3agaHnamu, 6
- KHOMKW ynpaBneHns 3agaHusimu.

B neBoii yacTu naHenu pacnoyioKEHO OKHO YIPABJICHUS CEPBEPAMH.

B npaBoii yacTu naHenu pacrnoiaoKeHO OKHO YIPABIICHUS 3aJaHUSIMU.

[lonq oxHOM mapamMeTpOB CEpPBEPOB PACHOJIOKEHbl KHONKH YIPAaBICHUS CIHCKOM
cepepoB. Knonku "Beepx", "Buu3z'' nepeMemaror cepBep B CIIUCKE.

Han okHoMm mnapameTpoB CepBEpOB pPACHONOXKEHbl KHONKHU YIPABIECHUS CEpBEpPaMHU.
Kuaonku "/lo6asums"’, "Hzmenums', "Yoanums'' nupenHazHadeHBI ISl pEIAKTUPOBAHUS
MapaMeTpOB BEIYMCIUTENBHBIX y3110B (cM. [TapameTpsl cepBepa).

[TIpu naxatun kHOMOK "HM3menums' v ""/[o6asumsp' nanenu mapameTpoB CEPBEPOB
nosiBnsiercs nanens "Ilapamempor Cepeepa'’, umeroias ciaeayomui BUA:
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[NapameTpul Cepeepa //—
Hna cluster /Lﬂ_/_ﬂ_,_/—g
| MonezosaTtens | user @duster "”ﬁr 3
CEDTHd:MKaT :é:.ll.lkEy HI_U.S_EFIEEE —_—— OE3DD _'_'_'_'_'_,_,_Ea-
CLEHapHIA Jfusr fbin/caloulationsmpictr] I
Myt Zenit-95 T4
. . |
| oK | OTHMEHA I
| i i M

Puc. 2.13.2. lNaHenb ykasaHus napaMeTpoB cepBepa.
1 — none UMeHu 3agaHusa, 2 — norne ykasaHus CTPOKM NOLKM0YeHus, 3 —
KHOMKa 3anycka noucka ceptudukata, 4 - nosie ykasaHus nytm go danna
CEeKpeTHoro knwo4a, 5 - none ykasaHus abcontoTHoro nytv o darvna
3anycka Ha rNaBHOM BbIYUCAUTENBHOM Yy3ne, 6 - none ykasaHus.
abconioTHOE MNM  OTHOCUTESNbHOE MMSI  Katanora, B  KOTOPOM
NPON3BOAATCH BbIYNCIIEHNS.

B sroit manenu B none ""HMma' 3amaércs oToOpakaeMoe UMsI cepBepa.

B mnone '"Ilonv3oeamens”  3amaércst  cTpoka  MOAKIOYEHUss B (popmate
"nonv3oeamensv@cepeep'’, rne cepsep - ums uian IP anpec riaBHOro ysnia BBIYHMCIUTENBHOTO
KJ1acTepa.

B none "Cepmugpuxkam" 3anaércs nyts 1o (aitna cekpetHoro kitoya B popmare "'Putty
private key"'.

[Tone "Cuenapuin” 3anaércs aOCOMOTHBIM MyTh A0 (aiia 3amycka Ha TJIaBHOM
BBIYHCIUTENILHOM Y3JI€.

[Tone "Ilyms'" 3anaércst aOCOMIOTHOE WIM OTHOCHTEIBHOE MMs KaTajora, B KOTOPOM
MIPOU3BOJIATCS BEIUMCIICHHUS.

Mexny oOkHaMM pacronoxeHa KHonku ->" u nepexmouarens 'Aeémo'
NpeHa3HauYeHHbIEe I MOJAKIIOUeHus: K cepsepy. llpum Haxkartum kHomku '->'' mpoucxoaut
MIOTIBITKA TOJKIIOUEHHsI K cepBepy, BHIOpaHHOMY B CIIMCKe cepBepoB. Eciam mepexmouaTens
""Aemo'' ycTaHOBJEH, TO MpHU 3amycke mporpammbl "'Yoanenuwvie eviuucnenus'’ npoucxoaut
MOJKIIIOYEHUE K CEPBEpPY, KOTOpBIA MEpBbI B cnucke. [Ipym moaxmrodeHMn K cepBepy OKHO
yIpaBJIEHUS CEpBEPaMHU CTAHOBUTCS] HE aKTUBHBIM.

OKHO ympaBiIeHUs 33JaHUSIMU CTAHOBUTCSI aKTUBHBIM ITPH MOJKIIIOYEHUH K cepBepy. Han
OKHOM DAacIOJIOXKEeHbl KHOMKHU YIpaBJICHUs 3aJaHUsIMU. B OKHe BBIBOIATCS MMEHa 3a/laHuil U
CTaTyCc WX BBINOJHEHUs. [Ipy TBOMHOM IIENYKEe MBINM HAa MUMEHH 3a/laHus MOSBISETCS OKHO
"Bb1600 npocpammer” Kuomnka ""Omnpasums'’ mnepecbuiaeT TpoekT Ha cepBep. KHomka
"Boruncnuts" 3amyckaer pacder. KHonka "IlomyduTs" 3ammchiBaeT BBINOJHEHHBIM PAacyeT B
Tekymui karaior. Kaonka "Yoanums' ynanser npoext Ha cepBepe. Knonka "Ommenums"”
OCTaHaBIIMBAET pacyeT. B 3aBUCMMOCTH OT cTaTyca 3aJaHMsl, KHOIKHM YIpPaBICHUS 3aJaHUSMHU
CTaHOBSITCS aKTUBHBIMHU/HE aKTHBHBIMU.

ITpu Haxxatun kHONKU ""Omnpasums' niporpamMMa BbIBOANUT NaHens ""Mma 3adanusa'’, B
€IMHCTBEHHOM I10JIe KOTOPOil €ro He0OX0IMMO YKa3aTh.
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Puc. 2.13.3. MNaHenb ykasaHusa umeHn 3agaHus.

[To ymomyanuto ums 3amanus - Tekymee Bpems B ¢popmare [TTTMMIAYUMM. /s
UMEHM 3aJaHusl PEKOMEHAYETCS MCIOIb30BaTh JIATUHCKUE OyKBBI, LUQPB, U CHUMBOI
MO TYEPKUBAHMSL.

IIpy nBOMHOM IIEIYKE MBIIIM HAa MMEHHU 3aJlaHusl B OKHE YIPAaBICHMS 3aJaHUSIMHU
porpaMMa BBHIBOJUT MaHedb WHGOpPMAlUU O 33AaHUU, B KOTOPOW OTOOpakaeTcst HHPpOpMaLus
0 XOJI€ pelleHHUs.

: NepeHyMepauWa BeiNonHeHa 3a 6 Mc

: Pazmeveno 333 crpok 3a 4 Mc

: PasmedeHo 333 crpok 3a 4 Mc

: BoigeneHo K anA  cTpok

8370 0

: PazmeyeHo 333 crpok 3a 4 Mc

: PazmeueHo 333 cTpok 33 4 Mc

: Bolgeneno 10460 K gna 333 ctpok 3a 1 Mc

: Bolaeneqo 10460 K anAa 333 cTpok 3a 1 Mc

: Belaenero 10450 K anAa 333 crpok 3a 1 Mc

: Belgeneno 10480 K gna 332 ctpok 3a 2 Mc
2: MaTpuuel chopMUpoBaHs!

21 MaTpuLbl MOAWBULMDOEaHRI

1: MaTpuuel chopMUMpoBaHE

1: MaTpuuel MogudHLMpoBaHs!

0: MaTpiLbl chopMUpOBaHE!

0: MaTpiLEl MogHbUUIMPOEaHEI

3 MaTpulbl chopMUpoBaHs!

3 MaTpuLibl MOgMBULMpOEaHE

1: MNpUBEAEHME METPMLEI K TREYTONEHOMY BHAY
2: MpuBegeHHe METPMLBI K TPEYTONEHOMY BHAY
0: MpuBeaeHKE METPKLEI K TPEYTONEHOMY BHAY
0: O6paboTaHo cTpok Mz 1331

b 0

3: MpuBeacHKE METPKLbI K TPEYTONEHOMY BHAY
o

o:

el = el

0: MaTpruua NpHBE0eHa K TPEYronsHOMY BraYy 3a 72 Mc
2: MaTpuua NpUBEAEHa K TPeYronsHOMY Blay 3a 72 Mc
1: MaTpuua npvEeaeHa K TpeyronsHOMY BUaY 3a 72 Mc
3: MaTpuua NpHBeaeHa K TPeyronsHOMY BrAY 3a 72 Mc
0: BekTop BbIMKCNEH

0: OceoboMkaeHWE BEIDENEHHON NaMATH

2: OceoboMaeHie BEIOENEHHON NSMATH

1: DcBoboW O EHME BRIDENEHHON NEMATI

3 OcEofoMIEHWE BEIOENEHHONA NEMATH

Puc. 2.13.4. MNaHenb nHgopmaumm o 3agaHuu.

XO0J BEIYHCICHUI OTpaXKACTCA B ITOJIC I/IH(I)OpMaI_[I/II/I O BBIYHUCJIIUTCIIBHOM IIPOIIECCE.
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2.14. MeHI0 «YCTaHOBKU»«

OOmmii Bua MeHIO TpencTaBiieH Ha pucyHke 2.14.1. MeHro COAEp>KUT JBE KOMAaHJIbI
«Eounuyvry v «llapamempory.

| Y¥cTaHoBKK

EanHmnug!

Mapamerpel

Puc. 2.14.1. MeHo «YCTaHOBKNY.
2.14.1. KomaHpa «EguHuubi»

BriBoguT nuanoroByro MaHeNb, MPEACTaBICHHYI0 Ha pucyHke 2.14.1.1, B xoTopoi
MOJIb30BATEJIEM  YCTAaHABJIMBAIOTCA €AMHUIBI BBOJA-BBIBOJAA BEJIMYMH. OTU  E€AUHUIIBI
WCIIONB3YIOTCA MO ymosidaHuio. Ecnu ke B KOHKPETHOM TMaHeIu BBOJA JAHHBIX YKa3aHbI
€IMHUILIBI OTJIMYHBIE OT YCTAHOBICHHBIX, TO CIEAYET HCIOIb30BaTh UMEHHO 3TU €AMHHUIIBI.

Ycranoeka Tpebyembix 4MHWL, M3IMEDEHKS Iﬁ
HMCNONB30BATE MO YMONYAHMK [ npu =anycke nporpatdsed | BOCCTAHOBMTE MCM. MO YrMOM4aHHHD |
K.o0paMHATEI YSN0E, pastepkl HanpAseHus
© MWAMMMETP () -CAHTMMETP METP © MEMAMACKANE TRIRERAIETE2
MepereuleHin yanas KMNONACKATE AL
@ -MANNAMETP CAHTHMETP -METP NACKANE FICAANNAMETP=2
@ -PAaOuaH TRAOYC FIC/CAHTHMETPR =2
CoCpenoToYeHHEIE CHAEI M FMOMEHTEI HaeneHuHe
-METANACKANE TOHH/METP=2
@ -HEITOH KMNDrP&MM TOHHA E
KHMNOMACKANE KICAETP=2
@ -HERTOH*METP KT -TOHH*METF TACKANE KICAANMAME TP*2
FIC/ACAHTHMETP=2 [ATMOCPERA
MoroHHEIE HarpyskK [pacnpegen&HHEE No 4aKHE] [aBneHue BETPa W CHEra
@ -HMETP -KIMETP - TOHH/METP @ -KHN0NACEANE FHNOTPAMMMETP2
-TOHHAETP=2
Jepopraatu9
@) - OTHOCHTENEHEIE -E BeecTu

Puc. 2.14.1.1. laHenb yCTaHOBKN €4QUHUL,.

2.14.1. KomaHpa «lMapameTpbi»

Komanna npenHasHaueHa sl 3aJaHMs MapamMeTpoB, OMNPEAEISIoMUX APPEKTHBHOE
UCIIOJIb30BaHUE pecypcoB KommbioTepa. [locne mnojgaun KoMmaHApl TporpamMma BbIBOJIUT
JIMAJIOTOBYIO MaHeNb, OOIINK BUI KOTOPOI MpecTasieH Ha puc. 2.14.1.
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M aKCHMAaNEHD BEOSMOHKHOE [papHyeckand CUCTEMA; Pon: QT tAEHHTE

YMCAD Y306 B 3a0a4e = 1000000 -—
@ - Aazoean [ GO ) @ - Gensii

M &K CHManeHD BEO3MOHKHOE . .

YHECND WAroE BOSERATA MPH - DpenlaL HERHEIR

PE0AETHROESHHI A3HHERS = 10

M ak.CHMANEHD BOSMOKHOE
YHCAD NOMETOK, Y3008 = ] '-Iucnu_ganna NEpEXONE k.
YMpoLL EHHO Y BEIEOAY NPM

M &K CHManeHD BEO3MOHKHOE et EEE HSDEDE‘}KEHHH

YHC D SANAMMHAEREIR 1 1000000
NOAOHKEHWH MOGEN =

BeecTH

Tun pelwarens: ¥ 32 - paspAgHeld @ > B4 - paspAiHEIE ¥ - Y4efHeIA

| - pEMM BMPTYANEHDN TONONOMMKM [COrNAcoEaHWE CETOK NAACTHH M 0FbErHE 3]

Puc. 2.14.1. TNaHenb 3agaHns napaMmeTpoB.

B nmanenu ykaspIBaloTCs CEIYIOIIME TapaMeTPhl:
¢ MaKCHMaJlbHO BO3MOXXHOE YHCJIO Y3JIOB B 3ajJade, KOTOPYIO TPEIroaraercs
(dbopMHUpOBaTh, pelIaTh WU IPOCMATPUBATH;
MaKCHMaJbHO BO3MOXHOE YHCIIO OTMEHSIEMBIX KOMaH]I (IIaroB BO3BpaTa);
MaKCHMaJIbHOE YHCIIO 3aTIOMUHAEMBIX TIOMETOK y3JIOB;
MaKCHMaJIbHOE YHCIIO 3aTIOMUHAEMBIX TIOJIOKEHUIN MOJICIIH;
UCIoJIb3yeMast TpadudecKasi CHCTeMa;
YHCIIO Y3JIOB Iepexo/a K YIPOIIEHHOMY N300paKEHUIO MOJICIIH;
uBet (oHa;
THUII pelaTens;
BKJIFOUEHHE/BBIKITIOYCHHE PEKUMa BUPTYaIbHOM TOTIOJIOTHH (COTTIACOBAHUSI CETOK
mIacTuH U 00bEMHBIX KD).

3ajanue MaKCHMaJIbHO BO3MOXHOTO YHCIIA Y3JI0B HEOOXOAMMO s 3((HEKTHBHOTO
MCIIONIb30BaHUs aMATH KoMmIbloTepa. KomaHay cienyer moaaBath Mpu HEOOXOAMMOCTH pabOThI
¢ OONBIITMMU 3a/1a4yaMU, YHCIIO y3JIOB B KOTOPBIX Oouibiie 3aaBaeMoro o ymordanuto (100000).
Crnenyet, Takke, UMETh B BHUIY, UYTO 4YeM OOIBIIE 3aJaBaeMO€ YHCIO Y3JIOB, TeM OOJbIINX
pecypcoB Tpebyet nporpamma. [loaTomy 6€3 HE0OOXOAMMOCTH HE CIEAyeT YKa3bhIBaTh OOJIBIINX
3HaUEHUN MaKCUMaJIbHO BO3MOKHOTO UMCIIA Y3JI0B B 3a/1a4e.

OrpannveHre MaKCHMaJIbHO BO3MOKHOTO YHCJIa OTMEHSIEMBIX KOMaH]I (II1aroB BO3BpaTa)
MpU PEeJaKTUPOBAHUU JTAHHBIX 33JaETCs C LENbI0 PYKOHOMUU TUCKOBOM MaMSITH M COKpPAIIECHUS
BPEMEHH CO3JIaHHS HOBOTO (paiiyia, Tak Kak yJaaJieHue (aiyioB, CoepKalIuX H3MEHEHHS, MOKET
3aHSTh 3aMETHOE (/10 MUHYTBI) BpEeMs.

B mporpamMmme wMmeercs BO3MOXXHOCTh 3allOMHHATh M ITOMMEHOBBIBATH COYCTAHUS
MOMEUEHHBIX Y3JI0B. DTO YAOOHO MpPH BBIBOAE PE3YIbTATOB C OIMU(MPOBKONW MPH BapUaHTHBIX
pacuérax, Korja MEeXJIy BapHaHTaMH TPeOyeTCsl peIaKTHPOBAHUE JAHHBIX C HCIOJIb30BAHUEM
MeToK. MiMeHa codeTaHuii Mpu UX BBIOOPE BHIBOIATCS HA rpauuecKoM HM300paKEHUH MOJENU
MaxkcuManbHOE YHCIIO 3aIIOMUHAEMBIX TIOMETOK Y3JIOB YKa3bIBACTCS B MTAHEITH.

B mporpamMMe wumeercss BO3MOXKHOCTH 3allOMHHAaTh M BOCIPOU3BOJUTH YTJIOBBIC
MOJIOKEHUST MOJIeNT. MaKkCHMaTbHOE YHUCIIO 3aITOMHHAEMBIX TTOJI0KEHUH MOJICIIA YKa3bhIBaeTCs B
MAHENH.
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Bo3MoxHO wHcnonbp3oBaHME JABYX TI'paMUeCKUX CHUCTEM JUIS OTOOpaKEHUS MOJETH —
6azoBas (GDI) u OpenGL. bazoBas paboTaeT Ha Bcex kommbioTepax u Bo Bcex OC. Jlnsa paGoTsl
OpenGL HeoOX0IUMO YCTaHABIMBATH COOTBETCTBYIOIIUE OMOIMOTEKH, KOTOpbIE M3HAYAIbHO
MOTYT OTCYTCTBOBATb.

[TapameTpsl, 3a1aBaeMble B IaHEIM, COXPAHSIOTCSA NPU BCEX IOCIEAYIOUIMX 3aIlyCKax
IIPOrpaMMbl 10 BBO/Ia HOBOT'O 3HAUEHMUS.

PexxuMm BUpPTyaJIbHOW TOIOJOTMM IPEANOJaracT aHalu3 M y4€T BO3MOXKHBIX CBA3EH
IUTACTUH U OOBEMHBIX 3JEMEHTOB 10 péOpaM U rpassM. Jlenaer He 00A3aTeIbHON CTHIKOBKY
BCEX JJIEMEHTOB B y3JlaX, a MO3BOJIAET, NMPH HEOOXOAMMOCTH, CBS3bIBaTh MX MO pEOpaM u
rpansaM. OTKIIOUEHHE pPEXHMa O3HayaeT Iepexoj] K KIAacCHYeCKOMY BapUaHTy MeEToJla
KOHEYHBIX 3JIEMEHTOB.
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2.14.MeH0 «CnpaBka»

Conepxut nBe KoMaHbl «Cnpaska» n «O npozpamme 3enum-95).

[lepBasi KOMaH/a BBI3BIBACT CIIPABOYHYIO CHUCTEMY IO Iporpamme. EE€ OBICTpBIN BBHI30B
OCYIIIECTBJISCTCS CTaHJapTHOM KiaBuiuend < F1 >,

[Tocne mogaun BTOPOM KOMaHbl HA SKPAaH BBIBOAUTCA JUAJIOrOBasi MaHENb HA KOTOPOU
0TOOpaxkaeTcs KpaTKUE CBEJICHUS O TIpOrpamme.
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3. PaboTa ¢ rpachmyecknm peaakropom

W3 u3710)KEHHOI0 paHee CleAyeT, YTO B XoJe I'paMyecKoro Juajora IMoJb30BaTelro
IIPEIOCTABIISAIOTCS CIEAYIOLUINE BO3MOXHOCTH:

-3a/laHi€ HadaJlbHbIX MOJIO0KEHUN CUCTEMBbl KOOPIUHAT;

-[IOBOPOTHI U MACIITAOMPOBAHNE H300PAKECHUS;

-HaHeCeHWe Ha u300pakeHHe TIpadUUecKuX 3JIEMEHTOB (OTPE3KOB, KOHTYpOB,
OKPY>KHOCTEH, KPUBBIX, PA3MEPHBIX JTUHUM);

- BBIJICJIEHUE YaCTH Y3JIOB IyTEM UX IOMETKHU;

- BBOJI OOBEKTOB (3JIEMEHTOB, O0JIacTel, MapaMeTpU30BaHHBIX (DPAarMEeHTOB, MOJICICH U3

Ipyrux ¢anion);

- yJlaJIeHuE TIOMEYCHHBIX y3JI0B U AJIEMEHTOB;

- KOPPEKLHs KOOPAMHAT BbIJEICHHBIX Y3JI0B;

- 3aJJaHNE YCJIOBUH B BBIJICIICHHBIX y3J1aX;

- paznenenue KO monenu Ha BUAMMYIO U HEBUIUMYIO YacTH;

- mpeoOpa3oBaHue BBIACICHHON YacTu;

- nyOnupoBaHue BUIMMOM YacTH;

-1peoOpa3oBaHus U pa3OMEHNUs DIIEMEHTOB.

ITpy NOArOTOBKE UCXOHBIX JAHHBIX 3TU OCOOEHHOCTH CJIEeyeT UMETh B BUIY.

[Iponiecc  ¢opmupoBanust KD3-mozenu B 3TOM ciydae TpeACTaBIsSeT CcOOOH
[IOCJIeIOBATENbHOCTh  NPOLEAYP BBOAA U  KOPPEKUUH OOBEKTOB C  HCIOJIb30BaHHEM
MEPEYHCICHHBIX BO3MOXHOCTEH.

BBoa naHHBIX ¢ UCMOJIB30BaHUEM IpaUUECKOro pelakTopa CBOIUTCS K (POPMUPOBAHHIO
MOJICIM W3 3JEMEHTOB o00jacTel, NapaMeTpH30BaHHBIX (PAarMEHTOB, MOJAETCH W3 JAPYTHX
¢ailnoB B pexxume rpapuyeckoro auanora. Ilpu atom paccmoTpeHHast paHee CTpyKTypa Habopa
TaHHBIX (OPMHUPYETCS U KOPPEKTUPYETCS aBTOMATHYECKH B COOTBETCTBHUM C KOMAaHJIaMH,
nojaBaeMbIMH  nosib3oBaTeneM. [lyte (HaOop W mOCIENOBaTENBHOCTh IPeoOpa3oBaHUil)
KOTOPBIM JlocTUTaeTcsi TpeOyemass ¢opma, ONpenensercss HHIUBUAYATbHO IS KaKIOTo
KOHKPETHOT'O 00BEKTA.

OCOOCHHOCTBIO pelaKkTopa SBISACTCS TOPSIOK JCHCTBHA — CHayajla HaHOCSTCS
rpaduyecKkue NPUMHUTHUBBI (TOUKA, JIMHUHM, OKPY)KHOCTH WJIM KpHUBBIE...), a 3aTeM MNoJaércs
komaHna. [lpm 3TOM, B 3aBHCMMOCTH OT THINA W KOJMWYECTBA HAHECEHHBIX TpadUIecKuX
MPUMUTHBOB KOMaH]1a MOXKET BBIIIOJIHATHCS Pa3HOMY.

[TpocrelimuM OpUMEPOM MOXKET CIYKUTb KOMaHJAa YBEIMUYEHHs H300pakeHus
(em.I1.2.10, xomanpma "Veenuuums"): Tpu  OTCYTCTBUM HAHECEHHBIX  I10JIb30BATENIEM
rpaduUecKux MPUMUTHUBOB M300pakeHHe yBeauuuTcs B 1.2 pasa. Eciu ke HaHeceHBl Kakue-
aM00 TPUMUTHUBBI, TO OHU UHTEPIPETUPYIOTCS Kak 0003HAUeHHE pa3Mepa 00JacTH, KOTOPYHO
HY>KHO YBEJIHYUTh.

Tunm HaHECEHHOTO TPUMHTHBA TaK)Ke OIpENeNsseT IapaMeTpbl KOMaHMBI, Tak,
BBIJICJICHHBIE TOUYKH, [0 KOMaHIAE «8blposHAmsb no aunuuy (cM.I1.2.9.9.8), BelpaBHUBAIOTCS MO
BBEJICHHOM TMHUH (TIpsiMast, KPUBAsi, WIIA OKPY>KHOCTB ).

KonnyecTBO HaHECEHHBIX MPUMUTHBOB OIPENENseT CHoco0 KOPPEKIMH JaHHBIX O
KOOp/JMHATaX BBOJMMBIX TOYeK. [IpuMepoM 37ech MOXKET CIYKHUTh KOMaHIa pacCeYeHUs
2JIEMEHTOB JUAaroHaJIsIMU C OJHOBPEMEHHBIM co3naHueM ortBepctuil (cM.I1.2.9.10.7, xomanna
«Pacceub nuaroHaJIsIMH, MPOXOIAITAMHU YEPE3 TOUKY» ).

KoopnauHatsl Touek, BBEAEHHBIX IpadUuecKuX MPUMHUTHBOB, IIPU BHIMOJIHEHUH KOMaHIbI
MpeUIaraloTcss Kak e€ IMmapaMeTpbl, © MOTYT YTOYHSTHCS JHOO HEMOCPEICTBEHHO, OO IO
BBEJIEHHBIM paHee y3JaM.

Takum 006pa3zom, MOXKHO CPOPMYIIMPOBATH CIEAYIONIEE MPABUIO PAOOTHI C PEIAKTOPOM:
nepes nojpavelt J0OOH KOMaHIBI peIaKTHPOBAHUS KOOPAMHAT cJelyeT MOKa3aTh €€ B OKHE -
HAHECTH BEKTOP, TOUKY, JIMHUIO, COOTBETCTBYIOIIHNE TPeOYEMOH OIepalnuu.
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3.1. HayanbHbIe NOOXEeHNA CUCTEMbI KOOpAUHAT.

3ajaHue HAyalbHOTO TIOJIOKEHUS CBOJUTCS K YCTaHOBKE TIJIOOATBHOM CHCTEMBI
KOOpJMHAT B MCXOJHOE IOJOKEHHUE, KOorja OJHa M3 €€ IUIOCKOCTEW MapajljiesibHa IJIOCKOCTU
skpana (XOY, YOZ wm XOZ) u TOBOpPOTYy €€ B HCXOIHOE TIOJIO)KCHHE Ha BOKPYT
TOPU3OHTAJILHOM M BEPTUKAIBHOM OCEl Ha 3a/laHHbIE YIJIbl. JTa ONepalus BBIOJHSICTCS MpU
MHULHAATM3AlUU NIyHKTa ""3adame nauanvnoe nonoscenue cucmemvl Koopounam'' B MEHIO
"I’ pagpuueckuit pedakmop"'. Ilocne nogaun 3ToM KOMaH[bl Ha SKpaH BBIBOAUTCS JUAIOrOBas
MaHeslb B KOTOPOW MOJIb30BaTeNlb MOXET YKa3aTh MCXOAHOE MOJOXKEHHE CHUCTEMbl KOOPAMHAT,
HE0OXOUMBIE YIJIbl IOBOPOTA BOKPYI FOPU30HTAJIBHON M BEPTUKAIBHOM OCEH JUISl MOJYyYEHUS
TpeOyeMOoro HayajlbHOTO MOJOXKeHus. Tam ke MOXHO 3aAaTh U TpeOyeMmblil pa3mep MoJis
(okpana) B Havajge (HOPMHUPOBAHHS MOJIENIH, KOT/Ia KOOPAUHATHI Y3JI0B OTCYTCTBYIOT.
YCTaHOBUTh CHCTEMY KOOpPAMHAT B OJHO W3 HUCXOAHBIX IOJOKEHUH MOXHO C TOMOIIbIO
cooTBeTCTByIOIIEro yckopurens (Alt+1, Alt+2 wmu  Alt+3). Ilpum Haxartuum yckoputenen
MPOUCXOJUT TOJIBKO MOBOPOT CUCTEMBI KOOPJIUHAT B COOTBETCTBYIOIIEE HMCXOMHOE MOJIOKEHHUE.
[Tpu pabote ¢ rpaduIeckuM peaakTOpPOM MCIOIB3YeTCs, TAKKE, SKPaHHAsk CUCTEMa KOOPJIMHAT,
HAYaJo0 KOTOpPOHl COBMAJaeT C HayaloM TJ00adbHOW CHCTEMbl KOOPAMHAT, OCh OX
OpUEHTUPOBaHA TOPU30HTAIBHO, OCh Oy HAIpaBJI€HA BEPTUKAJIBbHO, & OCh 07 HallpaBJIeHa
MEPIEHIUKYISIPHO OCSIM 0X U 0p K TIOJIb30BATEIIO.

3.2. NoBopoThbI N MacwTabupoBaHue.

Komannael mnoBopora u300pakeHHsI BBIIOJHSIOTCA JUOO NpU  MHULIMATH3ALUU
COOTBETCTBYIOILIMX 3JIEMEHTOB MEHIO, JIMOO IpU HUCHOJIb30BAaHUM YCKOpUTENEeH ( MOBOPOTHI
BOKPYI' TOPU3OHTANbHOU ocu - Alt+Up wu Alt+Down, BOKpYr BepTUKaIbHOU Alt+lefi u
Alt+Right). I1oBOpOT BBINOIHAETCSI BOKPYT Hauajaa CUCTEMbI KOOPIMHAT.

MacutabupoBaHue H300pakeHUsI C TEM YTOObI OHO YMEIAJIOCh B OKHE, BBIMOIHAIOTCS
ABTOMATUYECKH NP BHINOJHEHUH KOMaHAbl "BriBecTy n3o0pakeHne" He3aBHUCHMO OT PEKuMa,
B KOTOPOM HaXOAMTCS Mporpamma.

Kpome TOroO, ecnm TOJNBKO 4acTh MOZENH BBIZENICHA KaKk BUAWMAS, a Ui HEBUIAMMBIX
TOYEK OTMEHEH pEeXUM HX BbIBOJa Toukamu (MeHo "Buaumocts'"), macmTabupoBaHHe
BBITTOJTHSICTCSI TIPH KaKIOM TOBOPOTE M300pakeHUs. Takxke, MacmTabMpOBaHUE MPH KaKIOM
IIOBOPOTE OCYILECTBIISCTCS MPH BBIBOJE MYyapOBON KapTHHKH HANpsHKEHUH, €ClIM B MOJENU
UMEIOTCS HEBUIUMBIC Y3IIBI.

ITpu HeoOX0oAUMOCTH OBICTPO YBEJIMYMUTH YACTh M300pa’KE€HHsI U MOMECTUTH €€ B LIEHTP
9KpaHa HEOOXOMUMO HAHECTH Ha JTY 4YacTh JIMHHIO, OKPY)KHOCTh WM MPSIMOYTOJbHHUK,
3apuKCUpOBaB HaXKaTHEM JIEBOM KHOIKH MBIIIM JIB€ TOYKU (UIYpHl, U TOCIE ATOr0 MOJAaTh
koMaHnay " Yeenuuume uzoopascenue’, nny HaxKaTh U OTIYCTUTH MPaBYIO0 KHOIKY MBIIIIH.
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Puc.3.2.1. YBenuyeHne dparmeHta un3obpaxeHnss C  UCNOSib30BaHUEM
rpadnyeckoro afieMeHTa - NPsiMoyrosfibHuKa
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3.3.HaHeceHue rpacdmnyeckmnx anemMeHToB

[lonp30BaTenb  MOXKET  HAHECTH  HA H300pak€HUE OTPE3KU MPSAMBIX, KOHTYp
(mocnenoBaTeNbHOCTh  OTPE3KOB, B KOTOPOM OKOHYAHME OJHOTO SIBJIISIETCS  HA4ajoM
CJIEAYIOLIET0), OKPY)KHOCTb, KpPUBYIO, NPSAMOYTOJIBHUK M pa3MEpHble JIMHUM ( paccTOsHHE
MEXJly y3JaMU ) B HallpaBJIEHUU OCEW OX U 0y 3KpPaHHOH cucTteMbl koopauHaT.  Ilepexon B
HYKHBIE PEKUMBI COOTBETCTBYIOIIMX JIEMEHTOB MeHIO "I paghuueckuit pedoakmop'’, KHONOK Ha
IIaHEIU KOMaH/l WJIX IIPU UCIOJIb30BAaHUU yCKopuTenen <z>, <k> wm <c¢>.

Jlis Toro 4roObl HAaHECTH Ha M300pa’keHHE OTPE30K HEOOXOJUMO IOJBECTH MapKep K
MECTy €ro Hadajga ¥ Ha)xaTb JIEBYI0 KHOIIKY MBIIIM, 3aTEM - K OKOHYAHHMIO M OISITh HAXKaThb
JIEBYIO KHOIIKY MBIIIIH.

IIpy HaHECEHMH KOHTYpa IIOCIEN0BATENIBHO YKa3bIBAKOTCS TOUYKU COCIMHEHHUS OTPE3KOB.
JlanHbple rpaduyecKkue 3JIEMEHThl MHTEPIPETUPYIOTCS Pa3IMYHbIM 00Pa30M B BBIOJIHSIEMbIX
3aT€M KOMaHJIaXx. Tak, npu BBOJIe HOBBIX MOJOONAcCTEN OTPE3KHM M OTPE3KU BXOJAIIUE B
KOHTYp 0 KOMaHJE I0Jb30BaTellsl MOTYT HMHTEPIPETUPOBATHCA KaK CTEP)KHEBBIE U JIPYIHE
3JIEMEHTHI C JABYMS Y3JaMM COEAMHEHHbIE ¢ OMMKaWIIMMU K Hayally ¥ OKOHYAHUIO OTPE3KOB
Y3JI0OBBIMHM TOYKAMHU U T.[I.

Jlis HaHeCeHUs] OKPYXXHOCTH aHAJIOTMYHBIM 00pa30M YKasbIBaeTCs €€ LIEHTP M TOYKa Ha
OKpyxHOCTH. [Ipn 3TOM HEHTP OKPYKHOCTH (PUKCUPYETCS IEPBOM TOYKOM, a BCE MOCIEIYIOIINE
duKcupyeMble TOYKM OyIyT ONpeneisTh paguyChl KOHLEHTPUYECKHX OKpYXKHOCTEeH. [l
(¢uKcaluu HOBOI'O LIEHTPAa OKPYXHOCTEH HEOOXOAMMO BHOBb I10/1aTh KOMaHAy Ha pUCOBAHME
OKpYXXHOCTH. B panbHeiiniem, mpu nozade KOMaHiA, B KOTOPBIX B TOM WJIM HHOM BHJE
NPUCYTCTBYIOT TIapaMeTphl Kakoil 1100 OKPY)KHOCTH, TUAMETPHI M MOJIOKEHHE HAaHECEHHBIX Ha
9KpaH OKPYXHOCTEH IpeUlaraloTcsi MporpaMMod B KadyeCTBE HAYaJIbHBIX 3HAYCHUU
HEOOXOUMBIX TApaMETPOB

Jlis HaHeceHUs KPUBOM HE0O0XO0AMMO 3a(UKCHpPOBATh TPU TOUKH- HaAyano, KOHEL WU
TOYKY, JISKAIlyl IocepeauHe KpuBoh. Ilpm momade koMmMaHI, I/i€ UHTEPHPETHPYOTCS
napamMeTpsl KpUBOi (pacTSHYTh M BBIPOBHSATH TIOMEUEHHBIE Y3JIbl, 00pe3aTh BUAMMYIO 00JIaCTh),
KOOPIMHATBl JTHUX TOYEK MOYKHO YTOYHHUTH B COOTBETCTBYIOLIEH JHAJIOTOBOM IAaHEIH,
BBIZJABAEMOH IIPOrPaMMOiA.

Jlis HaHeceHUs! NMPSIMOYTOJIbHMKA HEOOXOAMMO, MOCie Mepexofa B COOTBETCTBYIOLIUMN
pexuM, 3apUKCUPOBATH JIBE €0 YIIOBbIe TOUKH, JISKAIME Ha JII0O0H U3 IuaroHaiei.

Jly1 HaHeceHUs! pa3MEpPHOI JIMHUK HE0OXOJUMO HaHECTH TPU TOUKH: IEpBbIE JIBE€ BOIM3U
y3JI0B, MEXAY KOTOPbIMH HEOOXOIMMO TOKa3aTh pa3Mep, TPEThi0 - B TOM MecTe, rjae Oyner
HAaxOJIUThCs 3HAYECHUE pa3Mepa.
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3.4. dopmumpoBaHMe Mogenem Cc UCNONb30OBaHUEM rpacuyeckoro
penakTopa

B nanHOM paszene paccMOTpEHBI MPOCTeHIINe MpuMepbl (POPMUPOBAHUS MOJAEIEH C
UCIOJb30BaHUEM Trpaduyeckoro penaktopa. Llenbio H3JI0KEHUS SBISETCS WIUIIOCTpALUS
MOCJIeIOBATEIbHOCTH ACUCTBUI MOJIb30BaTENs MpH padoTe ¢ rpadudecKuM peJaKTOpOM.

3.4.1. DopmupoBaHue moaenen NpssMbIM BBOAOM 3J/IEMEHTOB

Paccmorpum mpumep ¢dopmupoBanus (epMbl H3 CTEPKHEBBIX JJIEMEHTOB,  JTaIlbl
KOTOPOTI'0 MPOUJUTIOCTPUPOBAHBI HA puUc. 3.2-3.3.

[Tocne 3amycka mporpammbl HeoOxonuMo nonath komauny "BBECTH OBBEKT' u3
MeHto ""I'pagpuueckuit pedakmop'", HaxaB COOTBETCTBYIOIIYIO KHOIKH MaHEIW KOMaHA WA
Kiasuiry <Insert>.

3areM Ha MOSBHBILEHCS AMATOTOBOW MaHEIH BHIOPATh B KAYECTBE BBOJMMOTO 3JIEMEHTA
TreOMETPUUYECKHE XapaKTePUCTHKU CEUYEHHUs CTEpKHsA. BBecTu cedeHue, Hampumep ABYTaBp
Ne 20.

3areM BbIOpaTh B KauecTBE BBOAMMOIO JJIEMEHTA JIMHUIO CTEPKHEBBIX JJIEMEHTOB U
BBeCcTH kKoopauHathl Hadana (X=0; Y=0; Z=0;) u xonma (X=10000; Y=0; Z=0;) nuHuu, a Takxe
yKa3aTh, 4TO JMHUS COCTOUT U3 10 31eMEeHTOB, OPUEHTHPYEMBIX MO ABYM y3iam. [lis Toro,
9TOOBI  MacmTadMpoBaTh HM300paXKeHHEe HEeoOXOomuMO Tojarb KomaHny 'Beieecmu
uzoopaycenue”. B pezynbrare B OKHE MOSBUTCS U300pakeHHe, IPeCTaBICHHOE Ha puc. 3.2a.

Hanee cnemxyer momate komaHuay "/[yonuposeams'’, ykazaB uucio nyonei = 1 wm
npupamienre koopauHat Ha mare mo ocu OY pasasiM 1000 mm (dy = 1000 ), 3amaB Bce
OCTaJIbHBIE TIApAMETPhI NMpUpPAIICHU HyMI0. B pesynbTate BBEJCHHAs JIMHUS SJIEMEHTOB OYyAET
npoayOonupoBaHa, U U300pakeHHe MOJAENU OyAeT COOTBETCTBOBATh MPEJCTABICHHOMY Ha pHC.
3.20. Jlanee, g TOro 4ToObl IMOMETUTH BEPXHIOK JIMHUIO 3JIEMEHTOB ClI€Ba-HAIPaBO
He00X0IMMO HaHECTH BEKTOp, KaK MoKa3zaHo Ha puc. 3.26, u noaats komauny "'Ilomemums éce
y3ael ewympu Koumypa'. B pesynbraTe BCe y3/bl BEpXHEW JMHHUM 3JIEMEHTOB OKaXyTCs
nomeueHHbIMH (puc. 3.26). 3areM, mepelas B pPEXKHUM pPHCOBAHUSA KPUBBIX, HAHECTH Ha
M300pakeHUE MOJICNIA KPUBYIO, TPUOIU3ZUTEIbHYI0 (OPMY KOTOPOU JOKHA MPUHSITH BEPXHSIS
nuHUS 21eMeHToB (puc. 3.26). Jlamee HeoOX0aUMO MOAATH KOMaHy ""Koppekuus Koopounam
nomeuennslx y3108' v B mnosBuBiieiics nanenu (puc. 2.50) HaxkaTh KHOTKY "ébiposname u
pacmanymo no aunuu''. KoopauHaThl TOYEK, ONPEECISIONINE TOJOKEHHE KpPUBOW, B
BBIBOJIMMOI MpOTrpamMMoON MaHenu YTOYHHUTH cieayromuMm obpasom: X1=0;Y1=0; X2=10000;
Y2=0; X3=5000; Y3=2500. T.e. Hayasi0o MU KOHELl KPUBOH COBIAJAIOT C MEPBON JIUHUEH
AJIEMEHTOB, a cepeanHa noAHsaTa Ha 2500 mm. B pe3ynbrare BEpXHSs TUHUS SJIEMEHTOB MPUMET
dbopMy, mpeacTaBieHHYI0 Ha puc. 3.2e. KoHIBI JMHHI DSIE€MEHTOB COBMAAAIOT, HO HE
coenuHeHbl. J[7s coemMHEeHMs] KpalHHX Y3JIOB HEOOXOAMMO TMoAaTh KOMaHny ''coedunump
Onu3zkue y3nwl'', ykazaB pacCcTOSHUE ONIDKAWIIMX Y3JI0B MEHBIIE  MHUHUMAIBHOW JIJTMHBI
3JIEMEHTOB, COCTABISAIOMMX Mozelb ~ 500 MMm. MHAuKanuend BBINOJHEHUS] COCIMHEHUS Y3JIOB
OyHeT sSBISATHCS M3MEHEHHE WX KOJIUYeCTBa B CTPOKE cocTosiHusA ¢ 22 mo 20. Jlns KoHTpoms
OpUCHTAIIMM CE€UEHWH B MEHIO "Omoédpazump’” HEOOXOIUMO BKIIOYHUTH "oovémnoe
omoopaycenue cmepycneir’’. Ilonyuautcs mzoOpaxeHue, IpeacTaBIeHHOe Ha puc. 3.20. s
W3MEHEHUs OpHEHTAIlMM CEeYCHUH HeoOXOAMMO TIOMETUTh BCE Y3JIbl, TOJIaB KOMaHIYy
"I[lomemumo éce y3nvt eénympu konmypa', a 3ateM - komanny ""Koppekuyus napamempos u
noeopom ceuenuii cmepycueir’’ w3 menio ""Onepayuu ¢ nomeuennvimu rnemenmamu'’. B
BBIBOJMMOI IIPOrpaMMoi 1Mo JaHHOW komaHze naHenu (puc. 2.32) yka3aTh B BEpXHEH CTpPOUKe
yroa nosopora cedeHus 90°. B pesynbraTe mosyduM MOJENb, IPEACTABICHHYI Ha puc. 3.2e.
Bepuém monens B ucxognoe nonoxkenue (puc. 3.2a) u 1uist 2IEMEHTOB, KOTOpble OyIyT BBEICHBI
nanee, 3amaauM HoBoe cedeHme. Jlms storo Heobxoammo monate komanny ""BBECTH
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OBBEKT" wn BHIOpaTh B KauecTBE BBOJUMOIO 3JIEMEHTAa T'€OMETPUUYECKHE XapaKTEPUCTUKU
CEUYEHHUSI CTEPXKHA. 3aTeM BBEIUTE CEUCHUE THUIA YTOJIOK, pazMepoM 50x50 ¢ TOIIHUHON MOJIOK 5
mMm. Ilocne 3toro, mepeiins B peKUM pUCOBAaHUS KOHTypa HEOOXOAMMO HAHECTU IOJIOKEHHUE
PAacKOCOB, MAaKCUMaJIbHO OJM3KO K y3JlaM, ¢ KOTOPbIMU OHHU OynyT cBsi3aHbl (puc. 3.2x). Janee
HeoOxoaumo cHoBa nofath komanny "BBECTH OBBEKT" n BeIOpaTh B KaueCTBE BBOJUMOIO
JJIEMEHTa cTepKeHb (Opyc), OpUEHTHpPYEMBId IO JABYM Yy3jaM, M B IaHEIU ONpe/AeieHus
crocoba BBoJla HaxaTh KHONKY "Coedunums ¢ opyeumu''. Pe3ynpTaT onepanuu NpeCcTaBlIeH
Ha puc. 3.3a.
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Puc. 3.2.®opmnpoBaHne mogenu oepMeHHON KOHCTPYKLUK
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Puc. 3.3. dopmupoBaHue mogenu pepmMeHHON KOHCTPYKL MK

Jlanee, mepelifis B pexXUM MOMETKH Y3JI0B HEOOXOAMMO IMOMETHTh KpaiiHuE Y316l (hepMBbl,
Kak 3TO TMOKa3aHO Ha pucC. 3.3a ¥ moaath KOMaHny "'3adame ycnoeus é nomeuenuvix ynax'.
B BhIBeieHHOI 3aTeM NaHENM yKa3aThb THUII YCIIOBHS - JKECTKOE 3aKpeIuieHUe. 3aTeM CIeAyeT
nojaTh KoMaHAy ''Ommenums nomemky eécex y3i06'.  Pe3ynbTar BBITOJTHEHHUS KOMAaHJIbI
mporpamMMoi mpencraBiieH Ha puc. 3.30. Tam ke moka3aH MOMEYSHHBIN IS 3aJJaHus Harpy3Ku
y3eII, 94TO TaKXkKe CleAyeT caenaTh aanee. [locie moMeTkH 3TOro y3ia HeoOX0UMO BHOBb MO/IaTh
KoMaHay ''3adamw ycnoseus 6 nomeuennsix y3nax'’, i, B BBIBEICHHOW 3aTE€M MaHEIU yKa3aTh,
TUI ycoBUsA - yeuiue 1o ocu OY no BenuuuHe pasHoe -10000 H.
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[Tocne OTMEHBI MOMETKH Y3JI0B IOJIYYHUTCS MOJIENb, IMpEACTaBlICHHAas Ha puc. 3.3,
KOTOpasi Tocie 3aJaHusg OOBEMHOTO OTOOpaKEHUsS CTEepKHEH M OTOOpaKeHUsS CEeUCHUH
cTepkHell B MeHO ""Omodpazump’, a TaKKe I10CIE€ COOTBETCTBYIOLIUX ITOBOPOTOB
n300pakeHust OyJeT UMeTh BUJ, IPEJCTaBICHHBIN Ha puc. 3.32.

IlogaB kOMaHIy BBIYMCIICHUS NEPEMELICHUN IOJ ACUCTBUEM CTAaTUYECKOM HArpys3KH,
KoMmaHabel ""Buiopame nepemeuienun'’ u "llokazambs nepemewienusn' U3 MEHIO
"I’ pagpuueckuii npocmomp" nomydnM n300pakeHue, MpeaCTaBICHHOE Ha puc. 3.30.

TakoBa mocienoBaTENbLHOCTE KOMaHJ IpU (OPMUPOBAHMM MOJEIU COCTOSILEH W3
CTEp>KHEBBIX 371eMeHTOB. CliefyeT UMETh B BHIY, YTO JUISL 3JIEMEHTOB, OPHEHTUPYIOIUXCS 10
TPEM y3J1aM, IIOCJIE€ BBOJIA 3JIEMEHTa HEOOXOAMMO BU3YaJIM3UPOBAaTh UX OPUEHTHUPYIOLIUE Y3IIbl,
nofaB koMmMaHay "Omoépayxcenue oceiu JICK K3'" B MeHwo '""Omoépazump', u
OTKOPPEKTUPOBATh UX IOJIOKEHHE WIM COCTUHUTH C APYIMMHU y3JIaMHU TaK, KaK 3TO JUKTYETCs
reOMETPUYECKUMHU OCOOCHHOCTSIMUA MOJICIIUPYEMON KOHCTPYKIUH.

PaccmoTpum npocreiimuii npumMep GopMupoBaHUs MOAEIN U3 3JIEMEHTOB THIIA IUIACTHH,
npejcraBieHHbI Ha puc. 3.4. [lonas komanny "BBECTH OBBEKT'" wu BeIOpaTh B KauecTBe
BBOJIMMOTO 3JIEMEHTA KOJIBLIO U3 JIEMEHTOB IIOBEPXHOCTH.
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Puc. 3.4. dopmmnpoBaHMe CUMMETPUYHOM YacTu NNacTUHbI C OTBEPCTUEM

B kauecTBe THUMa 371€MEHTAa MOBEPXHOCTH CIIEYET yKas3aTh IUIACTUHY; TOJIIUHOW = 10
MM, a B COOTBETCTBYIOIIMX MOJIAX, ONpPEACNAIomMX pasMmepsl kosbua: D=1000; d=100;
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pa3buenue mexnay D u d - Ha 10 oTpe3kos; no okpyxHocTH - Ha 16; F1 =0; F2=90°. Pe3ynpTar
npeacraBieH Ha puc. 3.4a. 3aTteM, IJIsi OTCEUEHHS] BEPXHEW YacTH CJEAYET MPOBECTH BEKTOP
clieBa HaNpaBo, Kak »3TO I[OKa3aHo Ha puc. 3.460 u mnoaarb KomaHny "Beinonnume
npeoopaszosanue’ vz MeHwo ""Onepayuu c eudumoii oonacmoero’. B nuanoroBoi maHenu
yKa3aHHs TUIA MpeoOpa3oBaHue clenyeT HakaTh KHONKY "Ooépezamsb cnapyycu'’. Ilocne 31oit
KOMaHJIbl B BBIJTAHHOM mporpamMmoii manenu (puc. 2.51) cnexyer yrouauts Y 1=Y2=400 mm. X-
KOOpJMHATBI, €CJIM OTPE30K HAaHECEH, TaK KaK [TI0KA3aHO Ha pUC., 3HAUYEHUsI HE UMEIOT. Pe3ynprar
omepanuu mpenacraBieH Ha puc.3.46. Ha puc. 3.46 mokazaH CICAYIOIIMA OTPE30K MPSIMOM,
KOTOPBIH HEOOXOIMMO HAaHECTH JJIs OTCEUeHUs mpaBoil yactu obnactu. Kak u B mpeapyiymeit
omepanuu, IOcjie Mojadyd KoMaHawbl  ""Oépezamsp'’, KOOpIUHATBI TOYEK MPSMOU CIEAYET
YTOYHMTbH, C TOM JIMIIb Pa3HUILIEH, YTO 37e€Chb BakHbI X -KoopauHaThl : X1 = X2 = 250 mm.
PesynbTaT onepanuu npeacrasieH Ha puc.3.4e.

Jlanee HEOOX0OAMMO HAHECTH OTPE30K MPSIMOI CBEpXYy BHHM3 TaKUM 00pa3oM 4TOOBI OH
OTJIEJISUT Y3JIbl PACIIOJIOKEHHBIE 10 JIEBOM I'paHUI] 00JACTH OT OCTaJbHBIX, KaK 3TO MOKa3aHO Ha
puc. 3.40 u nonarb koMauny "'Ilomemums ece y3nwvt enympu xoumypa'' (puc. 3.4e). Ilocne
3TOro, NMoJAaB KOMaHny ''3adame ycnoeusa e nomeuennuwix y3nax'', 3agaTh yCIIOBUE B BUJIE
3aJlaHHBIX TnepemenieHui mo ocu OX paBHBIX HYJIIO. 3areM, MOAaB MOBTOPHO MOCIEIHION
KOMaHAy U 3aJaB HyJeBble mepemernieHus 1no ocu OZ, OTMEHUTh NOMETKa y3JI0B. Pesynbrar
BBITIOJTHEHHBIX JCHCTBHI TpeAcTaBieH Ha puc. 3.4oc. AHAIOTUYHBIM 00pa3oM cledayer
IIOMETUTD Y3JIbl, PACIIOIIOKEHHBIE IO HUYKHEN TpaHu U 337aTh B HUX IPAaHUYHbIC YCIOBUS B BUJIE
3aJlaHHBIX HYJIEBBIX MepemenieHuil B HanpasieHun oceit OY u OZ (puc. 3.4oic, 3, u). 3atewm,
MOCJIe HAHECEHUSI OTPE3Ka, OTCEKAIOIIETO Y3JIbl, PACIIOJIOKEHHbIE Ha BepXHel rpanu (puc. 3.4u),
nonayn komauael "'Ilomemums 6ce y3nwel enympu koumypa' (puc. 3.4x) W 3amaHus B
[IOMEUEHHBIX Yy3/1aX TIPaHUYHBIX YCJIOBUH, BHJE pACHpENeIEHHON [0 JJIMHE HarpyskKw,
neiictByromeil mo ocu OY ¢ unreHcuBHOCTHIO -10000 H/M, OTMEHHB NOMETKY Y3J10B MOJXY4YUM
MOJIETIb, TIPEJICTABICHHYIO Ha puC. 3.47. DT0 cuMmmMerpudHas (1/4) 9acTh MIACTUHBI, TOJIUHON
10 MM, pazmepom 500x800 mm ¢ otBepctrem nuamerpom 100 MM nocepenune. Pemus 3agauy
BBIUHCIICHUS NIEPEMEUICHUI Mo JeHCTBUEM CTaTMYECKUX HArpy3o0K M IM0JIaB KOMAaHJy BbIBOJA
MYyapOBBIX KapTHH HAMPsDKEHUH TOTYyYUM H300pakeHue, MpecTaBlIeHHoe Ha puc.3.4.u.

Paccmotrpum mpumep dopmupoBaHuss Moaenu QuiaHma M3 OOBEMHBIX DSJIEMEHTOB
npeacraBieHHblil Ha puc. 3.5.-3.7. Ilonaiitre komanny "BBECTH OBBEKT' w BbiOCpuTe B
KauecTBE BBOAMMOIO 3JEMEHTA Mapajjiesienune]] U3 OoObEMHBIX 3JEMEHTOB C IapamMeTpaMu
L=20; B=100; H=100 mwm; pa3buenue no L - Ha 2 oTpe3ka; o B - Ha 10 oTpe3kos; no H - Takxke
Ha 10 otpe3koB. Ilpu 3amaHUM Ha4YaJbHOTO TMOJIOXKEHHUS CHUCTEMbI KOOpPJAWMHAT BBOJUMOMN
nojo0nactu cneayer ykazath X =Y = Z = 0. Pe3ynbTar npejcrasieH Ha puc. 3.5a. 3arem, Ui
CO3/1aHHS OTBEPCTHUS CIIEAyeT HAHECTU OKPY)KHOCTh, KaK IOKa3aHO Ha puc. 3.50, W mojaathb
KoMaHny ""Betnonnume npeoopazosanue’ vz meHo ""Onepayuu ¢ euoumoii oonacmeio”. B
BBIBOJUMOM TMOCTE TMOJa4d KOMaHAbl TaHEIW YKa3aTh THN mpeoOpasoBanusi ""Cozdamep
nonocms''. B nanenu, npeaHa3Ha4eHHON JUIsl yTOUHEHHUS TapaMeTpOB OKPY>KHOCTH (puc. 2.276)
cneayert yka3atb paguyc =45 mm, X =Y = 0. Pe3ynbpTar onepanuu npeAcTaBieH Ha puc. 3.56.
3arem, Ha H300pakeHUE CIelyeT HAHECTH OKPY)KHOCTh TaKuM 0O0pa3oM, 4YTOOBI OKa3aJIuCh
OXBAaYEHHBIMHU TOJIBKO Y3JIbI, PACIIOJIOKEHHBIE C Kpato oTBepcTus (puc. 3.52) U nojgatb KOMaHAy
"I[lomemumos éce y3nvl énympu Koumypa''. Pe3ynpTaT BBIIIOJIHEHHS KOMaHAbl IPOrpaMMoOn
npenacraBieH Ha puc. 3.50. 3arem, nonaB komanny "BBECTH OBBEKT"” BbiOepute B
KayecTBE BBOJIUMOTO AJIEMEHTa TPYOy M3 00BbEMHBIX 3JIEMEHTOB M YKa)XKUTE B COOTBETCTBYIOLINX
nosisax: L=70 mm; D=90 mm; d=70 mm; pa3buenue no L - Ha 7 oTpe3koB; pazouenue mexxay D u
d - Ha | oTpe3ok; pa3dueHue no okpyxHoctu - Ha 6; F1=0; F2=90°. [Ipu 3aganuu Ha4aabHOTO
MOJIOKEHUS CHUCTEMBI KOOPJIMHAT BBOAUMOM mMomoOmacTu ciemyeT yka3zath X = Y = Z = 0.
Pesynbrat npencrasined Ha puc. 3.5e. Jns coeanHeHUs] BBEIEHHOIO CETMEHTa TPYObI C paHee
BBEJIEHHOW MOA001ACThIO, ClieayeT moaarh koMmaHay ''Coedunums ¢ eudumvimu'' w3 MEHIO
"Onepayuu c nomeuennvimu yznamu''. B pe3ynbrare noOMEUeHHbIE PAHEE Y3JIbl COCIUHSTCS C
y371aMl BHOBb BBEAEHHOM moA007acTH, TaK KaKk MMEHHO 3TH Y3Jbl IOCJE BBITOJIHEHHBIX
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MaHUNYJISAUN OyayT HamOojee OMM3KMMH K MOMEUYEHHBIM. [lanee, OTMEHHUB TMOMETKY Y3IIOB,
HEO0OXOUMO HAHECTH OKPYKHOCTb, KaK MOKa3aHO Ha puc. 3.50/c, U BHOBb MOJaTh KOMaHAY
"Boinonnums npeoopazosanue’’ 3 menio "Onepayuu ¢ euoumoii oo6racmero’’. B BbIBOIUMOI
MocJIe MoJa4Yu KOMAaH/Ibl MMaHeNIn yKa3aTh THMN npeobpazoBanus ''Cozdamb nonocms'’, yTouHUB
Jlasiee napaMeTpsl okpykHocTu: paguyc = 15 mm; X=70 mm; Y=70 mm.
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Puc. 3.5. dopmumpoBaHne mogenu cpnaHua n3 06 bEMHbIX 3IEMEHTOB

3areM, B peXMME pPUCOBaHHUS KOHTYpa CIEAYET HAHECTH JIBa OTPE3Ka, KaK IOKAa3aHO Ha
puc. 3.53, u noaatb komaHny ""Buonwvt éce monvko 6 xonmype' w3 meHio ""Buoumocms''.
Hanectu okpyxsocts (puc. 3.5u), u nogatb komaHny "Beinoanums npeoopazoeanue’ w3
MeHI0 ""Onepayuu ¢ eudumoii ooaracmoro”.

B BeBOmMMOI TmOce ToOAaYM KOMaHABl MMaHEIM YKa3aTh THUI MPeoOpa3oBaHUS
"Oobpezamp cnapyycu'’, yTOUHHUB Aajee nmapaMeTpbl OKPYKHOCTH: paauyc = 32 Mmm; X=70 MmM;
Y=70 mm. W3o0paxeHue, BbIBeA€HHOE MO KomaHiae ""Buodumwr eéce' TmpelncTaBieHO Ha
puc. 3.5x. Tam >xe n300paxE€H OTPE30K, KOTOPHIA HAHOCUTCS CBEPXY BHH3 JIJISI OTCEUYCHHS W
MIOMETKU 10 00BEMY Y3JI0B, HAXOSAIIMXCS Ha JIeBOW Tpanu obmactu (puc. 3.521). [TomedyenHble
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y3JIbl CIEAYET BBIPOBHATH IO BEPTUKAIU, MO KOMaHHe ''koppekmuposams nonodxcenue’ n3
MeHto "'onepauyuu ¢ nomeuennvimu yznamu'. Koopaunatet TOUKMW B manenu, BHIBOAMMOM
IIPOrpaMMoOil MO yKa3aHHOM KoMmaHJie cienyer 3a1ath X=Y=0. Orta xomaHaa HeoOxoauma aJis
yCTpaHEeHHs MOTPEUIHOCTEH, BO3HUKAIOIIUX MPHU OINPEAEICHUN KOOPAUHAT OCECHUMMETPHYHBIX
nojxo0nacTeil mepen NyOIMpOBaHHWEM BHIMMOW YaCTH MOJEIM CHMMETPHYHBIM OTPaKEHHEM
OTHOCHUTEJIbHO KOOPJMHATHBIX IUIOCKOCTEH (mporpamMma BbIIAET coolmieHue o0 ommodke, eciu
Y376l AyOIMpyeMOil 00JIacTH HaXOAWTCS MO O00€ CTOPOHBI OT IUIOCKOCTH). AHATOTUYHBIM
0o0pa3oM BBIPAaBHUBAIOTCS MO TOPU3OHTAIH Y3716l HUXKHEH rpanu obnactu (puc. 3.5m).

[locne BbIMIONHEHUS! yKa3aHHBIX OINEpaluid cieayeT mojaath komanny '"/[yoaupoeams'’
U3 MeHo  "Onepayuu c euoumoit odaacmero'”. B maHenw, BBIBEICHHON MPOrpaMMoit
(puc. 2.46) ykazaTh, 4TO AyOJIMpPOBAHHME OCYIIECTBISACTCS CHMMETPHYHBIM OTPAKCHUEM
oTHOcUTeNbHO TiockocTd YOZ. B pesynbrare Oyner mosydeHa o0jacTh, MpeACTaBIeHHAs Ha
puc. 3.6a. IloBropuB KOMaHIy AyOIuUpOBaHUS C YKa3aHMEM B KauyeCTBE IUIOCKOCTU
CUMMETPUYHOTO oTpakeHus: XOZ, MoJyduM pe3ysbTaT, MPEICTaBICHHBIH Ha pHC. 3.60 U 6.
3aTem cieayer nojaTh KomMmaHay "coedunums 6au3zkue y3avt'’, ykazaB paccTosiHUE OMMKANIIINX
y3JI0B MEHbIIIE MUHUMAaIbHOU JJIMHBI 3JIEMEHTOB, COCTABJISIONINX Mojieb ~ 1 Mmm. B pesynbrare
y3Jbl C COBMNAJAIONIMMH KOOpJWHATaMH, JeKallue B IUIOCKOCTSIX CUMMETpUH, OyAyT
COEJIUHEHBI.

3areM Mojenb CleNyeT TIOBEpPHYTh, KaK MOKa3aHO Ha pHC. 3.62, M MOCJie HaHECEHUs
OTpEe3Ka, OTCEKAIOIIEro y3JIbl Ha Tople TpyOwl, momaTh KomaHny "Ilomemumbs 6éce y3ivl
enympu kKoumypa'. Jlanee no komanae '"3adamv ycnoeusa 6 nomeuennvix y3nax'’, 3anatb
yCIIOBUE B BHJI€ 3a/laHHBIX IepemelieHudl 1o ocu OZ paBHBIX HYJI0 M OTMEHUTh IOMETKY
y310B (puc. 3.6e, orc). B pexxuMe MOMETKH y3JI0B MOMETHTh YETHIPE y3IIa, JIeKaIIlhe Ha TOpIIE,
KaK IOKa3aHO Ha puc. 3.63, M 3a7aTh B HUX paBHblE HYJI0 nepemenieHus no ocu OX.
AHaNIOTHYHBIM 00pa30M MOMETHUTh YETHIPE y37ia B COOTBETCTBUU C PUCYHKOM 3.6u, U 3a/1aTh B
HUX YCJIOBHS B BUJIE PaBHBIX HYIIO nepeMenieHuii no ocu OY. 3aTeM HaHECTH OKPYKHOCTb, KaK
MOKa3aHo Ha puc. 3.6k, u nogate komauny ''Ilomemums y31vl nogepxnocmu ¢ Konmype' u
MOBTOPHUTH ATH OMEPALMH JJII OCTAIBHBIX TpEX oTBepcTuil (puc. 3.6.1). [lo komanne ""3adame
ycnoeus 6 nomeueHHHbIX y31ax'’, BBECTH YCIOBHE B BUAE COCPEJOTOUYECHHBIX Y3JIOBBIX YCHIIMM,
neiictBytomux no ocu OZ u B cymme paBHbIX -10000 H. Ilocie oTMeHbI MOMETKH Y3JI0B
MOJIYYUM MOJIENb, IPEICTABICHHYIO Ha puUcC. 3.6m.

PemmB 3amauy pacuera nmepeMelIeHHU O] IEMCTBUEM CTaTUYECKOM HArpy3Kd M IOJaB
KOMaHJy BbIBOJA HANpPsDKEHWH B BHJE MyapoBOM KapTUHKM u3 MeHwo "I'paguueckuii
npocmomp' TOCIIE  COOTBETCTBYIOIIMX IIOBOPOTOB, MOXHO TMOJY4YUTh H300pakeHue,
npeacTaBieHHoe Ha puc. 3.7a. [locne HaHeceHUs: OTPE3KOB Ha M300paXkeHHe, KaK MOKa3aHO Ha
puc. 3.76 u nonauu komaHa ""Buonwt 6ce monvko ¢ konmype' u ""Bvigecmu nanpsaicenus
(myap)' TOXyYMM KapTUHY, NIPEICTaBIEHHYIO Ha puc. 3.76. Ilocne pemeHus 3agaum pacuéra
MHEPLHMOHHBIX XapaKTepUCTHK Ha M300pakeHWU MOJENN MOSBUTCA 00O3HAu€HHUE LIEHTpa Macc
(puc. 3.72, 0n e).
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Puc. 3.6. dopmupoBaHne mogenu naHua



197

| [y

CraTiieckie OedopMalldoMEe IepeeUekIid .

=

T IT1F

6/

HIOT

Hi—
His—
= —
i

R
PLTAERR N i
Wi aanns

a

il g

- -
=] =]
=] o
+ +
o o
m wa
e =]
- -

Puc. 3.7. dopmmpoBaHue mogenu dnaHua
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3.4.2. DopmupoBaHmMe mogenen ¢ UICNOJNIb30BaHUEM KPUBOJIMHEMNHbIX
3NeMeHTOB U NapamMeTpu3oBaHHbIX PparMeHTOB.

OTOT crnocol npenoaraeT ABa dTana GOopMUPOBaHUS MOJETCH:

. @opMUpPOBAHHE U PEAAKTUPOBAHME MOJIEIN, COCTOSAIIECH M3 KPUBOJMHEWHBIX
3JIEMEHTOB — MaKpOAJIEMEHTOB;
. [IpeoOpa3zoBanre MaKpOIJIEMEHTOB B 0a30BbIe (JIMHEHHBIC) DJIIEMEHTHI.

[IpeumymiectBOM €ro sIBIS€TCS BO3MOXKHOCTb ~ MOJEIMPOBAHUS  KPUBOJIMHEHHBIX
MOBEPXHOCTEH MPH ONEPUPOBAHUH C HEOOIBIIUM 00bEMOM JAHHBIX.

[TapameTpuzoBaHHbIe (PparMeHTHI MPEACTABIAIOT COO0M MOJENIM YacTO BCTPEUAIOIIUXCS
(parMeHTOB, COCTOSIIMX M3 KPUBOJIMHEHHBIX JIEMEHTOB.

[TonpobHo »3TOT cnoco6 QopMupoBaHus MojJeled HU3JI0KEH B  JTOKYMEHTE
“@opmupoBaHue Mojenell ’, HaxoJdlleMcs B AupekTopun  “‘JlokymeHTauus® Ha KOMIAKT
JIUCKE.
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3.4.3. ®opmmpoBaHue 06 bLEMHBLIX MOAesen No ONUCaHNAM NOBEPXHOCTM.

Mogenu u3 00BEMHBIX JIEMEHTOB MOXXHO (POPMHUPOBATH MO0 ONUCAHUIO UX MOBEPXHOCTH
C HCHOJBh30BAHMEM KOMaHI pabOThl C JJIEMEHTAPHBIMH IOBEPXHOCTSAMHU (CM. MEHIO
“epagpuuecxuti peoakmop”).

Onucanue TMOBEPXHOCTH, IO KOTOPOH MOMKHO TIOCTPOMTH MOJEITh W3 OO0BEMHBIX
9JIEMEHTOB, TMPEJCTAaBIsAET CO0OM COBOKYIHOCTb TPEYrOJbHBIX WM YETHIPEXYTOIbHBIX
AJIEMEHTAPHBIX MOBEPXHOCTEH, COCTUHEHHBIX B Y3JIOBBIX TOUYKAX.

DJeMeHTapHbIe TIOBEPXHOCTH MOTYT BBOJUTHCS BCEMH CIOCOOAMH, PeaTM30BaHHBIMU B
nporpamMme (TIpsSIMOiA BBOJI, MCIIOIb30BAHNE MaKPO3JIEMEHTOB, MTapaMeTPU30BaHHbBIX (hparMeHTOB
u ap.).

Kpome Toro, omnrcanue MOBEPXHOCTH MOXKET MMIIOPTUPOBAThCS W3 (haiiioB dopmaroB
STEP (*.stp) wiu IGES (*.igs), co3naBaembix Tpadudeckumu nporpammamu (UNIGRAFICS,
SolidWorks v np.), xomaunoiu “HMmunopm oannvix” (cM. MeHIO “Datin’”).

Jia popmupoBanus oOBEMHONW MOJAENM B MpOCTEHIeM M HauboJiee 4acTO UMEIOLIEM
MECTO cly4ae, K ONMCAaHHUIO MOBEPXHOCTH NPEIBSBISIOTCS CIICIyIONUe TPeOOBAHNUS:

® [IOBEPXHOCTh JIOJDKHA OBITh 3aMKHYTOW, T.C. 3JIEMEHTApHbIC MOBEPXHOCTU HE OJDKHBI
UMETh CBOOOIHBIX TPAHUII;

® [IOBEPXHOCTh HE JIOJDKHA UMETh BETBJICHUH, T.€. IO KAXKIOMY peOpy JO0JDKHA CTHIKOBATHCS
OJTHA Tapa MOBEPXHOCTEH;

® HampaBJICHUS HOPMaJel BCEX AIIEMEHTAPHBIX MOBEPXHOCTEH JOIDKHBI OBITH COTJIACOBAHBI U
HaIpaBJIEHbI U3 00bEMA.

[Tpumep onucaHust MOBEPXHOCTH MOJIEIIH, YIOBJICTBOPSIONICH YKa3aHHBIM TPEOOBAHHUSM,
npeactaBied Ha puc.3.4.3.1. B pexume O0TOOpakeHHsS JOKaJIbHBIX CHCTEM KOOPAMHAT
AJIEMEHTOB Hapy>KHasl TIOBEPXHOCTH JIOJDKHA OBITh OKpaIllcHa B 3€JIEHBIN 1[BET, @ BHYTPCHHSIS — B
roJryooHu.
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Puc. 3.4.3.1. N300paxeHne noaroToBrEHHOrO K reHepaumm
0ObEMHON MOOENN ONUCaHUs NMOBEPXHOCTU B pexume oTobOpakeHus
nokarnbHbIX CUCTEM KOOPAMHAT SNIEMEHTOB.

KoOHTpoJIb 3aMKHYTOCTH U HEPA3BETBIEHHOCTH MOBEPXHOCTH BBIMIOJIHSIETCS TPOTrPaMMOi
MIpH ToJa4e KOMaHbl TeHepaluu 00BEMHON MoAenr (cM. MeHIO “‘Onepayuu ¢ s1eMeHmapHbimu
nosepxnocmamu’’)
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KpOMG SJICMCHTApPHBIX HOBerHOCTCﬁ, BaXXHBIMH J3JICMCHTAMU OIIMCAHUSA TCOMCTPUU
SBIISIOTCS ONPEEIISIIOIINE AIEMEHTHI - TUHUM U BepIIuHbl. JInHuu, popmMupyembie IporpaMmmoi,
JACIATCA Ha ABa THUIIA - pe6pa " I'paHUIIBbI. ITons30BaTenb MOXKET BBOAUTH JOIIOJIHUTCIBHO CBOU
JUHUH. DTU 3JIEMEHTHI BaXKHBI Ha ATAle pelaKTUPOBAHUS IIOBEPXHOCTH.

FpaHI/ILIBI — OTO JIMHUH, IO KOTOPBIM COCAUHAIUCH OTACIBHBLIC YUACTKHW IOBCPXHOCTU
npu popMHpOBaHUH B rpaguecKUX Iporpammax.

Pé&6pa — muuum peskoro (6onee 25°) U3MEHEHHS HAKJIOHA ITOBEPXHOCTH.

BepiumHbl — 3TO TOYKH, B KOTOPBIX COEAUHSIETCS 0oJiee IBYX JTUHUM.

BepmuHb! 1 TUHUM ABISIOTCA BaKHEUIIMMU (POPMOOOPA3YIOLUTMH JIEMEHTAMHU.

[Ipu penakTupoBaHUU, y37bl, CBA3aHHBIC C BEPIIMHAMMU, HE MEPEMEIIAIOTCS, a Y3JIbl Ha
pEOpax mepeMenarTcs TOJbKO BI0Jb pEOep. Hamuune onpenensiomux 371eMEeHTOB MO3BOJISET
COXpaHUTh (POopMOOOpa3yIolIe MPU3HAKK MOBEPXHOCTU MPH YIMPOLIAIOIINX MPEoOpa3oBaHUSIX.
Wx Ha3HaueHWE — BBIACIUTH Y3JIOBBIE TOYKH, OMpEACIAIomue GopMy MOJECIH, MOJIOKECHUE
KOTOPBIX HEOOXOANUMO COXPAHATD MPHU PEAAKTUPOBAHUHI MOJIEIIH.

3.4.3.1. PopmupoBaHue onncaHMs NOBEPXHOCTMU.

OnucaHue MOBEPXHOCTH MOXKET CO3/1aBaThCs IMOJIb30BATENIEM C HCIOJIB30BAHUEM BCEX
UMEIOLINXCS BO3MOKHOCTEH B IpOrpamme:

e  HENOCPEJICTBEHHBIM BBOJOM U PEJAKTUPOBAHUEM DJIEMEHTAPHBIX MOBEPXHOCTEH;

e C UCIOJIb30BaHHEM KPUBOJIMHEHHBIX 2JIEMEHTAPHBIX TOBEPXHOCTEH;

e  C HCIIOJIb30BAaHHEM ITapaMETPHU30BAHHBIX ()ParMEHTOB;

e C HCIOJIb30BaHHEM T'padUYeCKUX JTaHHBIX.

HenocpencrBeHHblld BBOJ M PEAAKTHUPOBAHUE IMOBEPXHOCTEW IOJHOCTHIO aHAJIOTHYEH
BBOJY TUIACTHH, IPUMEP ISl KOTOPBIX PACCMOTPEH paHee.

Hcnonb30BaHne  KpUBOJIMHEHWHBIX IOBEpXHOCTEH mpeamnojaraer  (HopMHUpOBaHHE
MOBEPXHOCTH, WIM €€ 4YacTh, W3 KPHUBOJUHEHHBIX TOBEPXHOCTEH M MOCIEIYyIOIIee UX
npeobpazoBaHue ¢ pa30MEHUEM 10 33JaHHOTO pa3Mepa B JIEMEHTapHbIE TOBEPXHOCTH.

Hcnonb3oBaHue mapaMeTpU30BaHHBIX (PparMeHTOB MperonaraeT BBOJ U 00beIMHEHHE
(GparMeHTOB, OMKUCHIBAIOLIUX YACTH MOJAEIH, COCTOSIINX U3 KPUBOJIMHEHHBIX TOBEPXHOCTEH.

Bo3MoHO, Takxke, MOCTPOEHUE MOJENHU, WK €€ 4yacTh U3 O0BEMHBIX KPUBOJUHEHHBIX
3JIEMEHTOB C MOCJIEAYIOIINUM TPE0O0Pa30BaHNEM B KPUBOJIMHENHBIE TOBEPXHOCTH.

OCOOEHHOCTBIO 3]1eCh SBIIsIETCS HEOOXOAMMOCTb YJAJIEHUS TOBEPXHOCTEH, KOTOpbIE
MOTYT OKa3aThCsi BHYTPU O00BEMA. DTa OCOOEHHOCTH MPOWJUIIOCTpUpOBaHa Ha puc.3.4.3.3 Ha
npuMepe (HopMUPOBaHMS MOBEPXHOCTH KPOHIUTEHHAa M3 JBYX (parMeHTOB — MHPOYIIMHBI H
yuactka TpyObl. IlocnenoBarenbHOCTE (POPMUPOBAHUS MTOBEPXHOCTU 3[E€Ch UMEET CIIEAYIOIUN
BU/I.

e BBox mnapameTpu3oBaHHBIX ()ParMEHTOB U3 KPHUBOJMHEHHBIX IMOBEPXHOCTEN
(puc.3.4.3.3a);

e PepaktupoBanue (parMeHTOB ¢ (QOpPMHpPOBAaHHMEM TpaHMUYHBIX pEOep u
yAQJICHHEM BHYTPEHHUX y4dacTKoB moBepxHoctu (puc.3.4.3.30). 3xaech
BBINOJIHEHO pazOueHue gparmMeHTa TpyObl TaKMM 00pa3oM, 4TOOBI MOJTYUYEHHBIE
IPaHUIbl CEYEHUs HApy>KHOM MOBEPXHOCTH COBMAJU C T'pPaHUIAMH OTBEPCTHUS B
IIPOYILNHE;

e (OObenunenue GpparmMeHToB (puc.3.4.3.36).

Jlanee, TOBEpXHOCTh U3 KPUBOJIMHEWHBIX AJIEMEHTOB IPe0OpPa30BhIBACTCS B TOBEPXHOCTh
U3 DOJEMEHTAapHBIX ToBepxHocTed  (puc.3.4.3.46). Dta omepauusi BBINONHIETCS C
HCIIOJIb30BaHWEM KOMaH[bl MpeoOpa3oBaHUSl KPUBOJIMHEWHBIX 3JIEMEHTOB B JIMHEHHBIE (CM.
KOMaHAa “npeobpazosanus u pazouenus snemenmog’” w3 MeHIO ~Onepayuu ¢ nomeyeHHbiMU
anemenmamu ). Ha 3TOM 3Tane nenecooOpasHo JOCTUYb TPeOYeMOi YaCTOThI CETKH.

Komanaoii u3 MEHIO peJaKTUPOBAHUS JIEMEHTAPHBIX [TOBEPXHOCTEN YETBIPEX- Y3JI0BbIE
MOBEPXHOCTU MOTYT MPeoOpa3oBbIBATHCS B TPEYTrOJbHbIE U HAa0OOPOT. 31€Ch ClIEyeT UMETh B
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BUIY, YTO IO TPEYroJbHBIM IOBEPXHOCTSIM TeHepupyercs oOBbEMHAs MOJENb TOJIBKO M3
TeKCa’IpoB, a M0 YeThIPEX- Y3JI0BBIM — U3 TEKCA3APOB U TETPAIPOB.

Puc. 3.4.3.3. ®opmupoBaHMe MOAENU KPOHLITEMHA W3 MapamMeTpuU30BaHHbIX

oparMeHTOB.
a-ucnonb3yemble napamMeTpu3oBaHHble parmeHTel, 6 — parmMeHTbl C
yOANEHHbIMW  y4acTKaMu MOBEPXHOCTEN, 8 — [OBEPXHOCTb mogenu nocne

ob6begnHeHnsa pparmeHTOoB.
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a- MoJerib U3 KpUBOJSIMHEWHbIX NoBepxHocTen, 6 — mMoaenb u3 4-x y3nosbIX
3NIEMEHTApPHbIX MNOBEPXHOCTEN, 68 — Mogenb U3 3-X Y3MOBbIX 3fIEMEHTapHbIX
NOBEPXHOCTEN,

Kpome toro, B mporpaMMe BO3MOKEH BBOJI IPOMEKYTOUHBIX rpaguueckux oO0BEKTOB —
OCECHMMETPHYHBIX MOBEpXHOCTEH M reomerpuueckux ¢uryp. [lopsamok mx UCHOIB30BaHUS
IPOUJUIIOCTPUPOBAH HIKE HA PUMEPE OCECUMMETPUYHON TTOBEPXHOCTH.

Hcnonb30BaHWe OCECMMMETPUYHBIX IOBEPXHOCTEW mpeanonaraeT (opMUpPOBaHHE
AJIEMEHTApHBIX MOBEPXHOCTEH MyTEM MOCTPOEHUSI KOHTYpa paualibHOrO CEYEHMs] MOJEIH, Ha
OCHOBaHUU KOTOPOTO CTPOSITCA OCECHUMMETPUYHBIE IIOBEPXHOCTH, U JaJlbHEHIIEro HUX
peoOpa3oBaHus B AIEMEHTapHbIE IOBEPXHOCTH C pa30MEHHEM JI0 3aJIaHHOr0 pa3Mepa.

[locnenoBarenbHOCTH (dbopMupoBaHUs 3JI€MEHTapHBIX MIOBEPXHOCTEN u3
0CECHMMETPHUYHBIX IPOJEMOHCTPUPOBaHA Ha IPUMEpE, IPUBEACHHOM Ha puc. 3.4.3.5.

e Hanecenue Ha 3KpaH KOHTypa OCH CHUMMETPUU U (OPMBI PATUAIBHOTO CEUCHUS
monemu (puc. 3.4.3.5 a). KoopauHatel TOYeK MOXKHO BBecTH W3 (aiijna Wid Tpu
HAHECEHUM KOHTypa OPUEHTUPOBAThCS HAa KOOPAMHATHI Kypcopa, PACIIOJIOKEHHBIE B
CTPOKE COCTOSTHUSI.

e BBoj ocecuMMeTpHuHBIX NoBepxHOCTEN. i1 aToro nogaerca komanna «Peo. I'pag.»
— «BBECTH OB'BEKT» (yckoputenb KnaBuiia Insert Wi KHOTKA @j Ha IMaHEeIu
UHCTPYMEHTOB) W B IMOSIBUBILEIHCS JMAJOrOBOM NaHEIM BBOAMTCSA 3aluCh
«I'paguueckue nemenmory + «00.07. Ocecummempuunvie NOGEPXHOCHU.
(puc. 3.4.3.5 6, g).

e Jlns mpeoOpa3oBaHHUS  OCECUMMETPUYHBIX TOBEPXHOCTEH B  3JIEMEHTapHbIE
MOBEPXHOCTH HEOOXOAMMO B BBI3BAHHOM MaHENIM KOMaHJ peAaKTHPOBaHUS
SNIEMEHTAPHBIX MOBEPXHOCTell HakaTh KHONMKy M| wmm momate xomanmy «Peo.
I'pagh.» > «Onepayuu c rnemenmapnvimu noeepxuocmamu» - «Pazoumv Ha
InemMenmol 3a0aHHO20 pazmepay C TOCIEAYIOIUM BBOJIOM HEOOXOAUMOTO CPEIHETO
pasmepa anemeHToB ( puc. 3.4.3.5 2).

[Ipn HE0OXOIMMOCTH, OCECHUMMETPUYHASI MOBEPXHOCTh MOXKET OBITh MpPEABAPUTEITHHO
npeoOpa3oBaHa B KPUBOJIMHEHHBIE MMOBEpXHOCTH (KoMaHna “‘Ilpeobpaszoearnue nosepxnocmeil 6
KpugoauHetinvie ).
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Puc. 3.4.3.5. dopmupoBaHue mogenn n3 oCeCUMMETPUYHBIX NOBEPXHOCTEN

a - HaHeCeHne KOHTypa OCU CUMMETPUU U POopMbl pagnaribHoOro ceyeHus; 6 —
BBOZ OCECUMMETPUYHbIX MOBEPXHOCTEN; 8 — npeobpasoBaHMs OCECUMMETPUYHBIX
NOBEPXHOCTEN B 3fieMeHTapHble

NmeeTcst BO3MOKHOCTH (POPMHUPOBAHUS ONMCAHUS TPECEKAIOIINXCS TTOBEPXHOCTEH.

dopMUpPOBaHUS OINUCAHUS TIPECEKAIONINXCS IMMOBEPXHOCTEH MPOJEMOHCTPHPOBAHO Ha
puMepe nepeceueHus: TpyO MpsIMOYTONIBHOTO U Kpyriioro ceuenus (puc. 3.4.3.6). Ilepeceuenue
MOJT YIJIOM M CO CMEIICHHEM OTHOCHUTEIIFHO X MPOJIOJIBHBIX OCEH.

[Tocne coBMmerenust Moziesnieit B Heooxoaumoe nonoxenue (puc. 3.4.3.6 6) BBIOIHSACTCS
peoOpa3oBaHue IJIACTHH B dJIEMEHTAPHBIC TIOBEPXHOCTH. J[J1s1 3TOr0 HEOOXOIMMO B BHI3BAaHHOU
TaHeIH KOMaH/| PeIaKTHPOBAHMS IEMEHTAPHBIX IOBEPXHOCTEH Haxarh kHorky J4E mmn moxats
koMaHay «Peo. Ipagh.» > «Onepayuu c¢ 3InemeHmapHeiMu  nOGEpXHOCMAMUY >
«Ilpeoopazosamov rn1emenmol 6 noeepxnocmuy (puc. 3.4.3.6 6). [lanee, nns cosnaHus
MpeceueHns] MOBEPXHOCTEH, MyTeM BBIMIONHEHUST KOMaHIbl «Ped. I'pagh.» - «Onepayuu c
Inemenmapuvimu nogepxuocmamu» ' «Buidenums onpedensougue rnemenmol» (KHONKa ¥
Ha TIAHENTW KOMAaH]l PEJaKTUPOBaHHUsS DJIEMEHTAPHBIX MOBEPXHOCTEH) BBI3BIBACTCS IMaHENh Ha
KOTOpO# B obnactu «Co30amb cewenus» BBOIUTCS OIIUS «- nepeceyeHus nosepxunocmeity. B
pe3ynbTaTe BBIMOJHEHUS ITOW Olepaluy MPOU30HAEeT pa30HeHHe MOBEPXHOCTEH MOJeNnu IO
TpaHHIE TIEPECEUCHUs] TTOBEPXHOCTENH COBMEIICHHBIX AeTanen (puc. 3.4.3.6 2). Jnsa ymoOctBa
ylajdeHusl JIMITHUX T[OBEPXHOCTEH, OOpa3oBaBIIMXCS BHYTPU TPAHUIBI IEepeceUeHUs,
MPETYCMOTPEHBI KOMAaHJIbI, O00ECIICYMBAIONINE WX BBIICICHHE W BHIOOPOYHOE yJAJICHHUE.
[TomeTuB OAMH y3eNI U3 TPYMIBI TOBEPXHOCTEH, MOANEKAIIEH MOCIeayIOIIeMY YIAIEHUIO (pHC.
34.3.60), mnomaercs koMaHga «Peo. Ipagh.» > «Onepayuu ¢ 3InemenmapHwvimu
nogepxuocmamu» - «llomemums éce y3161 nogepxnHocmeil ¢ nomeyennvimu y3namuy (KHOIKa
. Ha maHenM KOMaHJ PEJAKTUPOBAHMS DIIEMEHTAPHBIX MOBEPXHOCTEH). PesynpraT omepamuu
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npeacraBieH Ha puc. 3.4.3.6 e). [lanee momaercs xomanaa «Peo. I'pagh.» - «Onepayuu c
INEMEHMAPHBIMU NnOoGEPXHOCMAMUY > «Yoanumey eeedennvie zpagpuueckue 3Inemenmul)

B

Ha MaHCJIM KOMaHA PpPCAAKTUPOBAHUA JJICMCHTAPHBIX HOBerHOCTefI).

hae

v

(xHOMKA

60p TUIIa J3JICMCHTOB IIOMICKAIIUX YAAJICHUIO.

Pesynbrar onepanuu npezacrasieH Ha puc. 3.4.3.6 oc. [locnenne

MOABUBHICHUCA TIMAHEIIM OCYIICCTBIIACTCA BBI

U B

1 omepanuei npu nNOCTPOSHUN

6p330BaHI/IC SJIEMEHTAPHBIX ITOBEPXHOCTE

mactubl. st atoro mogaerca komanna «Peo. I'pagh.» = «Onepayuu c rnemenmapuwvimu

nosepxnocmamu» - «llpeo6pazosams nosepxnocmu ¢ nnacmunwly (kuornka P Ha manenn

v

MEPECEKAIMNXCA IMOBEPXHOCTEU ABJIACTCA IIPEO

KOMaH/l peJaKTHPOBAHUS 3JIEMEHTAPHBIX IOBEPXHOCTEN). Pe3ynpTaT onepanuu npeacraBicH Ha

puc. 3.4.3.6 3, u.

Puc. 3.4.3.6. dopmMupoBaHUs onucaHnsa npecekaroLmxcs NnoBepXHOCTEN

CcOBMELLEHHble

0 —

B — npeobpasoBaHve KO B anemeHTapHble MOBEPXHOCTU; I — CO3[aHue

coBMellaemMble Moaerim B UCXOOHOM NOJTOXEHUN,

a_

MOAEenu;

e_

BbleJieHNne Yy35noB yaalndeMbIX 3JieMeHTapHbIX MOBEPXHOCTEeN; X — MoAdelb Mnocle

0 — BbleneHne Yyana yaandemMoun noBEepPXHOCTH;

npece4vyeHnAa MNMOBEPXHOCTEN,

o

npeoGpasoBaHe aneMeHTapHbIX

3
; U — MoAernb nNpy oTobpaxeHun ¢ y4ETOM OCBELLIEHHOCTU

NOBEpPXHOCTMU,

vyoaneHuna JarnemMeHTapHble

o

NOBEPXHOCTEN B MNIACTUHDbI

B cioxHbBIX clIydadaX IHOBCPXHOCTb MOXKET OBITE IMoJIydy€Ha C HUCIIO0Jb30BaHUCM By.]'IeBI)IX

byHKIMH ¢ 00beAMHAEMBIMU O0BEKTAMU - 00BEMAMU U MOJIOCTSIMHU.

1)

B KaXJOHW TOYKE KOTOPOW HOpPMAaIIb

O0béMOM cunTaeTcsi 3aMKHYTasi MOBEPXHOCTH,
HarpasieHa HapyxKy. Y1 Hao00poT: MoI0CTh — 3TO 3aMKHYTasi IOBEPXHOCTh

HaIpaBJI€HbI BHYTPb.

, B KOTOpOW HOpMaJIu
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Kaxnpiii 00bEM WM MOJOCTh A0 OOBEIUHEHUS JOJKHBI ObITh OMHCAHBI B OTICIBHON
3aIUCH.

KonTposip HanpaBieHus HOpMaJIed OCYLIECTBISETCS IO LBETY MTOBEPXHOCTENW B PEKUME
O0TOOpakeHHsI JOKAJIbHBIX CHCTEM KOOPAMUHAT 31eMeHTOB. OO0BEM MpH BUIE CHApYXKH OyneT
OKpallleH B 3€JEHBIM IBET, a NoJocTb — B roiyOoi. IlepBoil 3amucel0 C ONHUCAHUEM
MOBEpXHOCTEH B Habope JoikeH ObITh 00bEM. Ilocie momaun KoMaHABI MpOrpaMma BBIBOJIUT
JUAJIOTOBYIO TIAHEIh, 00NN BUJ] KOTOPOW IpeacTaBieH Ha puc.2.9.3.9.

B neBoit yacTu maHenu BBIBOJUTCS MepeueHb 00beInHAEeMbIX 00BEMOB U mosiocTei. C
MOMOIIBI0 KHOMKHU “‘H3menumv mun evioeieHHblX MOXKHO TIOMEHSATh O00BhEM Ha TOJOCTH U
Ha00OPOT /1715 BBIJICTICHHBIX AJIEMEHTOB CITHCKA.

[Tocne momaum xkomauawel “‘IIpodonxcums” TporpaMma BBINOJHSET MOCJIEA0BATEILHOE
olpejiefiecHUue JIMHUNA TepeceueHus MOBEPXHOCTeW M yJaJIeHHWs BHEIIHUX IO OTHOIIEHUIO K
00bEMaM Y4acTKOB IIOBEPXHOCTEH, T.e. BBINOJHAET OyleBbl omepanuu ¢ oO0bEéMaMu U
MIOJIOCTSIMH.

Ha puc. mnpeacraBieH mpuMep CIIOKCHUS W BBIYMTAHUS TMapajUIelieNUIea U KOHyca.
[IpenBaputensHo chopmupoBaHHble mapamienenunenq u konyc (puc. 3.43.7a u 6
COOTBETCTBEHHO) pAacIojaralTcsi B COOTBETCTBUU CO CBOUM IIOJIOXKEHHEM B MojeiH (puc.
3.4.3.76).

3areM monaéTcst KOMaHaa O0bEIUHUTE O0BEMBI.

Pesynbrar mpocTtoro cioxeHus mnpeactaBieH Ha puc.3.4.3.72. D10 00BeAMHEHHAS
3aMKHYTasi MOBEPXHOCTh, MPHU CO3AAHUU KOTOPOH ObUIA yaalieHa 4acTh KOHYCa, HaXOMAIIAsCs
BHYTPH TapajuIeIeuIe/1a MKy JJHHUAMU TIEPEeCEUCHHS HCXOTHBIX TIOBEPXHOCTEH.

Ecnu nepen BeIMOTHEHUEM OTIEpaIliy AJIs IIMJIMHPA TUI 00bEKTa IOMEHSThH C 00bEMa Ha
MOJIOCTh, TO PE3yJbTATOM TAaKOTO OOBEOUMHEHHUS OyJIeT IOBEPXHOCTh Mapajulesienunena ¢
KOHHMYECKUM oTBepcTHeM (puc.3.4.3.70).
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Puc. 3.4.3.7. ObbeanHeHne o0bEKTOB.
a — NoBepxHOCTb Napannenenunena, 6 — NOBEPXHOCTb KOHYCa, 8 — COBMELLEHNE
NMOBEPXHOCTEN, 2 — pe3ynbTaT CIIOXEHMS NOBEPXHOCTEN, 0 — pe3ynbTaT BblYUTaHMUS
KOHyca u3 napannenenunega.
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3.4.3.2. UmnopT rpadomyeckux AaHHbIX

Onucanue MOBEPXHOCTH MOXKET ObITh HMMIIOPTHpOBaHO W3 (aitnoB ¢opmatoB STEP
(*.stp) wma IGES (*.igs), co3nmaBaembix Tpaduueckumu mporpammamu (UNIGRAFICS,
SolidWorks v np.), xomanao# “Umnopm dannvix” (cM. MeHIO “Daiin’”).

Cnenyer uMeTb B BHUJY, 4YTO KAye€CTBO MPEACTABICHUS IOBEPXHOCTH 3aBUCUT OT
MOCTIeIOBATEIbHOCTH (POPMHUPOBAHUSL MOJEIU B 3TUX IporpamMMax. B OONbIIMHCTBE CiydacB
TpeOyeTcst peAaKTUPOBAHUE MOTYyYaeMbIX IpaQUUecKUX JaHHBIX.

LlenssMu pegakTHpPOBAaHUS SIBISIETCS yCTpPaHEHHE BO3MOXKHBIX J1e()EKTOB OMUCAHUS,
yAaJeHUue MEJKUX JeTalei, HEeONpaBAaHHO YCIOXKHSIOUUX MOJETIb, a TaKXKe IOJIyYeHHe
OIMCAHMS MOBEPXHOCTH C TPeOyeMbIMH MapaMeTpaMu pazOueHus, U, MpH HE0OXOAMMOCTH,
MOJIy4eHUE 3aMKHYTOU MOBEPXHOCTH.

[Tocne mmmopra rpaduyeckux JTaHHBIX MOCIEOBATEIBHOCTD ICHCTBHI B 00IIEM cirydae
UMeEeT BUJI:

CoennHeHre y4aCTKOB TOBEPXHOCTH;

CornacoBaHue HamnpaBleHUs HOpMaJIell TOBEPXHOCTH;
Y nanenue MEIIKHX ASTaleH;

Pa3buenue nmoBepXHOCTEH 70 3aIaHHOTO pa3Mepa;
PenaxktupoBanue ceTku.

OTH JEHCTBUS BBINOJHSIOTCS C HMCIOJIb30BAHUEM COOTBETCTBYIOLIMX KOMAH][ MEHIO
"Onepayuu ¢ 31eMeHmMapubiMu nogepxHocmamu’”’, WIA OOIIKUX KOMaHJ pedaKTUPOBaHUS
3JIEMEHTOB.

Jlis “iTIoCTpanuu M3JI0KEHHOTO Jjaliee paccMOTpeH mpumep (GOpMUPOBAHHUS MPOCTOM
MOJIETIH.

Bun monenu rnociie uMnopTa aHHbIX IPEICTaBlIeH Ha puc. 3.4.3.5.

Brmonnenue xomang “CoenuHuTh 1Mo Tpanunam” u  “CoriacoBaTh HamlpaBJICHHS
HopMaJieil” MpOMIIITIOCTPUPOBaHo Ha puc. 3.4.3.6a 1 6 COOTBETCTBEHHO.

[TocnenoBaTenbHOCTh yaJI€HUs] OTBEPCTHSI, KOTOPOE MOKHO HE YUUTHIBATh MIPH pacyére,
IIPOUJUTIOCTPUPOBAHO Ha puc.3.4.3.7. Y nansemsle y3JIbl U DJIEMEHTHI CIELYET IOMETUTh. 3aTeM
noaath komaHay ‘“‘CoedunHumv Onuskue y3ivl”’, yKa3aB MHUHUMAJIBHBIM pa3Mep JJIEMEHTA.
3HayeHHe MNPUOMIKEHHOE MUHUMAJIBHOIO pa3Mepa MO)XHO YCTaHOBHUTH BEKTOPOM.
[IporpamMmMoii OyAeT NpeuIoKEHO pacCTOSTHUE MeEXAy ABYyMs mnocienqHuMu Toukamu. [locne
BBIIIOJJHEHUM 3TOM KOMAaHJbl PEKOMEHIYETCS I0/aBaThb KOMAaHJy YAAJIEHUS IOMEUYEHHBIX
AJIEMEHTOB, TaK KaK BO3MOXHO, YTO OCTaHYTCS HE YJaJIEHHBIMU JIMHUU U BEPLINHBI, KOTOpHIE, B
JabHeHIeM, MOTYyT BHOCUTh UCKaXEHUS B TIPOLIECC reHepalui 00bEMHBIX JIEMEHTOB.

3areM, mocie yAalleHuss BCeX MEJKUX JIeTalel, CleqyeT, OTMEHUB IMOMETKY, IO0JaTh
KoMaHny “Paszbumb 0o 3adannozo pasmepa’, yKa3aB B KadeCcTBE MapaMeTpa CpeiHUi paszmep
3JeMeHTa. Pe3ynbTar BRINOJIHEHUS KOMaH/Ibl IPEeACTaBIeH Ha puc. 3.4.3.8.

[Tepen renepanueil 00bEMHBIX 2JIEMEHTOB PEKOMEHIYETCS! BBIACTUTD U YAAIUTh ITYCThIE
Y3JIBL.
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Puc. 3.4.3.6.CoeanHeHne no rpaHuuam (a) n cornacoBaHue HanpasneHus
Hopmanen (6),
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Puc. 3.4.3.7.YpaneHne menkux getanen,

oTBepCTMEe noanexaliee yaaneHuio, 6 — BblaeneHue yoandaemblX

Y3NnoB, 8 — pe3ynbTaT BbiNONHEHNA kKoMmaHabl “CoeduHumsb 6ruskue y3rbl”.

a -

Puc. 3.4.3.8.Pa3bnenne 0o 3agaHHOro pasmepa.
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3.4.3.3. N'eHepauus 06 BLEMHON MOAenu.

I'eneparusi 00ObEMHON MOJETH BBITIOJIHIETCS 10 COOTBETCTBYIOIICH KOMAaHJE MEHIO
"Onepayuu ¢ 21eMeHmapHbuIMU NO8EPXHOCMAMU .

31ech HeOOXOJMMO YUHUTBIBATH CIIEAYIOIICE:

e Ecnu Mozenb MOBEpXHOCTH MPEACTABICHA 3JEMEHTAapPHBIMU IOBEPXHOCTSMH C
YeTHIPbMS y3JaMH, TO, 110 KOMaHJE IOJb30BATENA, MOXET TI'e€HEPHUPOBATHCS
00bEMHAsT MOJIENTb, COCTOSIIAs W3 TEKCadApPOB, T'CKCAdAPOB M TETPAdIPOB U
TOJILKO TETPa’/IPOB;

e Ecmu Mozens TOBEPXHOCTH TIPEACTaBICHA TPEYrOJbHUKAMH, TO CTPOMTCS
MOJIEJTb, COCTOSIIIAs U3 TETPAIPOB.

CxeMa BO3MOKHBIX MIOCTPOCHHI Mpe/cTaBiaeHa Ha puc.3.4.3.9.

Jlist reHepani HeoOX0AUMO YKa3aTh CIICIYIONIUE TapaMeTpHhI.

1. Maxcumanvnoe konuuecmeo snemenmog. [Ipu TOCTHKEHUU YUCIIa CTEHEPUPOBAHHBIX
AJIEMEHTOB YKa3aHHOTO MaKCHMaJbHOTO KOJIMYECTBa paboTa ajiropuTMa mpekpariaercs. B atom
cilydae pe3yJbTaToM pabOThl MPOrpaMMbl OyIeT CreHepUpOBaHHBIE YKa3aHHOE KOJIMYECTBO
JJIEMEHTOB.

2. MakcumanvHulii pazmep siemenma. ITOT TapaMeTp UMEIOT 3HAUEHHUE ISl SJIEMEHTOB,
TrCeHepUpPYEeMbIX B 00BbEME, TaK Kak Ha TIOBEPXHOCTH pa3Mepbl M (dopMma dIIEMEHTOB
OTIPENIENAIOTCS DIIEMEHTAPHBIMH MTOBEPXHOCTAMHU. Y BEIHMUCHHE 3HAYCHUS TIO3BOJISIET COKPATUTh
YHCJIO Y3JIOB, YMCHBIICHHE — YJIYYIIUTh anmpoKkcuMmanuioo. [IpuMep BIUSHUS 3TOTO mapaMerpa
Ha amnmpoKCHUMAIUIo0 s cepsl MpeacTaBieH Ha puc.2.9.3.8.

3. Tunvt s3nemenmos. Eciii MOBEPXHOCTh MPEJICTaBICHA COBOKYITHOCTBIO TPEYTOJIBHUKOB,
TO 33/1aTh MOKHO TOJIBKO OJIMH THI 3JIEMEHTOB — TeTpadipbl. DIakoK ¢ yKa3zaHHEM TeKCadIpoB
B OTOM CJIy4ae HCaKTHBCH.

[Tpu npencTaBiIeHUN TOBEPXHOCTH YETHIPEXYTOIbHUKAMHU BO3MOXKHBI TP BapHUaHTA.

Ecnu ykazaHbl TONBKO TEKCAdAphI, TO BCS MOJENb MPEACTABIAECTCS COBOKYITHOCTHIO
rexcadipos (Puc.2.9.3.2006.)

Ecnu ykazaHbl rekcadqpbl M TETpadApbl — TO MOBEPXHOCTh MOJEIH MpPEICTaBISIETCS
COBOKYITHOCTBIO T'€KCa3pOB, a BHYTpeHHUN 00BEM 3anonHsercs Terpadapamu (Puc.3.4.3.10).

Ecnu ykazaHbl TONBKO TETPadJApbl — TO BCS MOJENb, Kak W TPH HCXOJIHOU
arnMpOKCUMAIINK TOBEPXHOCTU TPEYTOJIbHUKAMU, TIpeicTaBisieTcs TeTpadapamu (Puc.3.4.3.92).
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00bEMHbIE 8-y3noBble 3remMeHTbl, . 2 - 4-X Yy3noBble

Puc. 3.4.3.9.CtpykTtypa 06 bEMHOMN MOgENMN.
0OBEMHbIE 3MEMEHTHI.

1-

IIpencraBnenre TONBKO TEKCadApaMu NAET JIy4dIIyK0 TOYHOCTb BBIYMCICHHM, HO HE

BCET/Ia pealu3yeMo MpH pa3OUueHUH.

BAPUAHT,
BO3MOKHOCTH

v

KOMITPOMUCCHBIN
HINPOKHE

JOCTAaTOYHO

FEKCa’IpoOB MU TETPadIpOB
TOYHOCTb H

MIPUEMIIEMYIO

COBOKYITHOCTh

o0ecIeunBaroni

COBOKYIHOCTh TETPa’JIpOB, XOTSA M 0OECleYrBaeT HEBBICOKYIO TOYHOCTb, Hauboiee

Hallé)KHa C TOYKHU 3pCHUA aBTOMATHYCCKOI'O pa36I/I€HI/I$I.

anmpoKcUMaIuu GOpMBI.
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Puc. 3.4.3.10.CtpykTypa coctaBHON OO bEMHOM MOESMW.
1- 0O6bEMHbBIE 8-y3noBble 3fIEMEHTHI, . 2 - 4-X Y3rOBble
0OBEMHbIE 3MEMEHTHI.

ITocne BBOAa nmapaMeTpoB pa3OUEHMs TPOrPaMMOM BBIIOJIHAETCS aHAIN3 HAbOpa JaHHBIX
C LIeNIbI0 OmpenieNieHusi HeTouHocTed U ommOok. [lo pesynpraraM aHanmza, €ciid HapameTpbl
CETKHU TpeOYIOT YTOYHEHHMsI, IPOTrPAMMOI BBIBOJ] XapaKTEPUCTHUKU TOBEPXHOCTH:

1. YUucno cBob6oanbIX pédep. YKa3blBaeT Ha HE3aMKHYTOCTh MOBEpXHOCTH. CBOOOIHBIE
pé6pa — aT0 pEOpa, MpUHAIIEKAIINE TOJIHKO OJHON 3JIEMEHTAPHOU MTOBEPXHOCTH, T.€. TPAHUIIBI
NOBEpXHOCTU. B 061iem cityuae (eciau MCHONb3YyIOTCS OTpaHUYMBAIOIIME TOBEPXHOCTH), 3TO HE
ommunbOka. Ecnu e npezmnonaraercs reHepaius o 3aMKHYTON OBEPXHOCTH, TO 3TO HEOOXOJUMO
ycTpaHuTh. s BblIeseHus: cBOOOIHBIX pEOEp HEOOXOAMMO HaKkaTh KHOIKY, HaXOJSLIYIOCS
copaBa oT yucia. B aToMm ciydae OyAayT moMedeHbl BCE Y3ibl, CBSI3aHHBIE CO CBOOOJHBIMU
péOpamu.

2. Yucno pé€dep, CTHIKYIONUX MTOBEPXHOCTH MO OCTPhIM yriioM. ClieryeT mpoBepUTh, HE
ABISIETCA JIM UX TMOSBICHHE CIEACTBUEM peAakTupoBaHus. [{ns BbinesneHus 3tux pédep
HEOOXOJUMO HaKkaTh KHOIIKY, HaxXOJSUIylocs copaBa OT uucia. B stom ciydae Oynyt
IIOMEUYEHBI BCE Y3JIbl, CBSI3aHHBIE C OCTPBIMU yIJIaMH.

3. Yucno p€dep, ¢ HECOTIaCOBAaHHBIMU TIOBEPXHOCTSAMU. B moaBisroniemM OOIbIIMHCTBE
ciydaeB 3To omuOKa. [ BeIaeneHus 3Tux pédep HeoOXOAUMMO HaXKaTh KHOIKY, HaXOASALIYIOCS
cmpaBsa oT uucia. B aToMm ciyyae OynyT momMeueHbl BCe Y3JIbl, CBSI3aHHBIE C HECOTJIACOBAHHBIMU
MIOBEPXHOCTSIMHU.

4. Yucno pé6ep, CTHIKYIONTUX OoJiee 2-X MoBepxHOCTe. B momassitoriieM O0NBITMHCTBE
ciydaeB 3To omuOKa. [ BeiaeneHus 3Tux pédep HeoOXOAUMMO HaXKaTh KHOIKY, HaXOASALIYIOCS
cipaBa OT yucia. B 3ToM ciydae OyayT mOMeEUYeHbl BCE Y3IIbl, CBSI3aHHBIE CO  CTBHIKYIOLUIUMH
6osee 2-X moBepxHOCTEN pEOpamu.

[Ipumep KOppPEKTHOrO OMUCAHHUS MOJEIM NpPHU HAIWYUU HECOIJIaCOBaHHBIX pEOEp U
CTBIKOBKE 110 peOpy Ooiniee 2-X moBepxHOCTeH mpescrasieH Ha puc.2.9.3.21. o cymiecTBy, 3T0
JIBE€ 3aMKHYTBIE€ TIOBEPXHOCTH COCTHIKOBAHHEBIE TI0 PeOpYy.
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3.4.4. OcobeHHOCTU BBOAA 3/IEMEHTOB rmapo- n NHeBMonpuBoAaa

DJIeMEHTBI «TPYOOTPOBO» MOYKHO BBOJIUTH, NIPEIBAPUTEIILHO HAHECS HA dKpaH KOHTYP
wii auHud. [Ipu OTCyTCTBMM rpadMuecKuX NPUMHUTHUBOB 3JEMEHTHl HAHOCSATCS Ha paHee
BBEJICHHBIC peOpa BUAMMBIX HIIM MIOMEUSHHBIX AJIEMEHTOB. [0 3TUM jKe MpaBmiiaM B TeX y3Jax
THIPOCXEM, TJIC CXOJISATCS 00JIee IBYX AIEMEHTOB «TPYOOIPOBO» B MOJEIH BBOISTCS SJICMEHTHI
«pa3BETBIICHUE TPYOOIIPOBOIOBY.

[IporpaMMa TIO3BOJIIET COBMECTHO peIIaTh 3aJadd THAPABIMKH, MEXaHUKA U
terutoniepenavn. Jyisi oOnerdeHus: MOCTpoeHHs W 00paOOTKHM ITAHHBIX MOJENEH CYyIIeCTBYET
KoMmaHza «Pazdenums y3n6l nomoka u npocmpancmeennble» HAXOIAIAACA B MSTOM pasJiene
MeHIO «Bovtoenumpy. llpu Haauuuu B MOJENIW 3JIEMEHTOB THUIAPO W ITHEBMO MPHUBOJA
COCIIMHEHHBIX C y3JIaMH O0BEMHBIX 3JIEMEHTOB WJIH TUIACTUH TpH TTo1ade KoMaHabl «Pazdenumo
V3716l HOMOKA U RPOCMPAHCMGEEHHble) TIPOU30UIET pPa3leICHUEe Y3JIOB 3TUX 3JIEMEHTOB C
OJTHOBPEMEHHBIM CMEIIEHUEM UX KOOPAUHAT.

Ha pucynke 3.4.4.1 nokazana mojenb U3 OOBEMHBIX AJIEMEHTOB U 3JIEMEHTOB THUIPO U
MMHEBMO TMPHUBOJA JO W TIOCJC BBIIOJHCHUS KOMaHIbl «Pazdenums y3nel nomoka u
RPOCMPAHCMBEHHDBLE).

Opasesrmarmea
aceit K

A4

Puc. 3.4.4.1. BoinonHeHne komaHabl «Pa3genvTb y3nbl NoToKa u
NPOCTPaHCTBEHHbIE»
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4. BBoA UCXOAHLIX AaHHbLIX TEKCTOBbLIM peaKkTOpoM

BBon u KkoppekuMs HCXOJIHBIX JaHHBIX C HCIOJIb30BAaHWEM TEKCTOBOTO peaakTopa
OCYILIECTBIISICTCS MPU HMHULUAIM3ALMKM  3JIEMEHTa rjaBHOro MeHwo ''Ped.mexcm”.  Ecim
BBITIOTTHSETCS] JOPMUPOBAHUE HOBOTO (haiisia TO HA KPAH Cpa3y BBHIBOJUTCS AUAIOTOBAS TTAHEIb
C 3aIIpOCOM THIIA 3aIIUCH, KOTOPBIH CeyeT BhIOpaTh HaXKaB COOTBETCTBYIOIIYIO KHOIIKY.

Hosrlil ¢aiin hopmupyercs mocne yka3zaHHss Ha COOTBETCTBYIOIIMHA 3JEMEHT MEHIO
"@aun". Ilpu KoppeKMK CyIIECTBYIOMEro ¢aijga Ha SKpaH BBIBOJUTCS IUAJIOTOBAs TaHENb,
coJieprKaIias 3anpoc THIA OTEpalluud U CTPYKTYpy (daiiyia ¢ yka3aHHeM MOPSIKOBBIX HOMEPOB,
uMeH u TunoB 3anuceil. [lpemmaraercs ykazaTh OJHY U3 CIEAYIOUIUX ONEPALMii: MPOJIOIKUTE,
BCTaBUTh, PEJAKTUPOBATh, YAAINTh, 3aKOHUUTh.  Onepauus "IIpodonsxcums’ nupennonaraer
BBOJI HOBBIX 3amucedl B KoHel ¢aiina. [locne ee yka3aHusi Ha SKpaH BBIBOJUTCS JHAIOTOBast
MAHEJb C 3aPOCOM THIIA 3aIUCH | MOJIb30BaTeNh MPOAokaeT oopmupoBarh (aitn.  Omeparust
"Bcmasumo 3anuce neped ykazannout' npeanonaraet BBOJ HOBOM 3allUCH IEpe] YKa3aHHOU
MOJIb30BaTEIEM B IIOJIE OTpaKarlomieM CTPYKTypy daima. Omneparus ""Pedakmuposams '’
IpearnoiiaraeT pelakTUPOBaHHE 3alKCH YKAa3aHHOW IOJb30BaTelieM B IOJIe, OTPa)Karoliem
CTPYKTYypy (aiina. Onepanusa  "Yoanums' npeanonaraeT yaajdeHUE 3alUCH YKa3aHHOMN
MOJIb30BaTEIeM B IOJE, OTPa)¥arolleM CTPYKTypy ¢aina. YkasaHue 3amucH BBITOIHSACTCS
MapkepoM MbIK. B mpomecce GopmupoBaHUS W PEIAKTUPOBAHHMS MHOTHX THIIOB 3alucei
UMEETCs] BO3MOXKHOCTh TEKCTOBOTO M TpaduiecKoro mpocMoTpa cojepxkumoro daitna. B atom
CJIy4ae Tocje IpoCMOTpa JJIs BO3BPAIEHUST B TOYKY PEIAKTOpa M3 KOTOPOM OBLIT OCYIIECTBICH
BBIXOJ JIJIsl IPOCMOTPa, HEOOXOAUMO MOBTOPUTH KOMaHIy "'Ped.mekcm." tnaBHoro mexro. [lo
KOMaHJ€ OKOHYaHHS pabOThl ¢ 3aMHMChI0 KOHKPETHOTO THUIA BBIMOJHSCTCS  3aIUCh
pe3ynbTaToB paboThl  (BBOJAA MaHHBIX) B (aill U cleayeT 3ampoc THUIA CIEAYIOLIEH 3alucu.
Hwxe omnwuceiBaeTcsi HEMoCpeACTBEHHAS pabora ¢ 3amUCAMU KOHKPETHBIX  THUIIOB.
Wudopmarivs o CyIIHOCTH HCIOJIb3YEMbIX B IPOrpaMMax KOMIUIEKCAa HCXOJHBIX TaHHBIX, HX
COJIEpKAHUU | Pa3MEPHOCTAX MPHUBEICHBI paHee.

4.1. ®opMmumpoBaHue U KOppeKLUsa KoopauHaT y3nos

[Ipu paboTte ¢ 3anKCchio JaHHOTO THUIIA TPEyCMOTPEHBI CIAEAYIONUE BUAbI OTlEepaliHii:

- IPOCMOTP KOOpPAUHAT Y3JIOB;

- BBOJI KOOpAMHAT OTJEIbHBIX Y3JIOB;

- KOPPEKIUS KOOPAUHAT Y3JI0B;

- BBOJ KOOpAMHAT TPYII Y3JIOB IyTeM AYOJUPOBaHHMS HMEIOLIUXCA C MIaroM II0
KOOpJMHATaM, yIiIy IOBOPOTa M C MacIITaOupPOBaHUEM;

- KOPPEeKIHsl KOOpPAMWHAT TPYII Y3J0B IyTeM AYOJUPOBAHMS HUMEIOIUXCS C IIaroM Io
KOOpJIMHATaM;

- yaJeHUE CTPOK 3aIUCH;

- IPOCMOTP JaHHBIX;

- OKOHYaHHE PabOThI C 3aMUCHIO.

[Ipn BbBIMONHEHWH KOMAaHJbl BBOJAa KOOPAMHAT Y3JOB BBINOJIHAETCS 3alpoc YHUCIIa
BBOJMMBIX Y3JI0B, IIOCJIE YEro IO 3apocaM BBOJATCS KOOPAMHATHI YKa3aHHOIO YHCIIa Y3JI0B.

Ecin B 3ammcu yxe 3afaHbl KOOPAMHATHI HECKOJIBKUX Y3JI0B, TO HOMEp MEPBOTO W3
BBOJIMMBIX Y3JI0B IPUHUMAETCSl Ha €IMHUILY OOJbllle HOMEpPa MOCIETHEr0 U3 paHee BBEJIEHHBIX
y3JI0B, a HOMEpa CIEAYIOLUX - IyTeM YBEJIMYEHUS Ha EJUHHIYy MpeabLayIIero,  T.e.
HYMEPYIOTCSI B IOPSIIKE BBOJIA.

[Ipy BBIMOIHEHHM KOPPEKIMHM KOOPAMHAT Y3JI0B B I0JIE, TIOKA3BIBAIOIIEM HOMEp y3ia
HE00X0/IMMO BBECTH HOMEP KOPPEKTUPYEMOT'O y37Ia.

[Ipy  BbIMOMHEHMM  KOMaHIbl AYOJMPOBAHUS Y3JIOB HEOOXOAMMO YyKa3aThb HOMEpa
NEPBOT0 U MOCJIEAHEr0 AyOIMpyeMBIX Y3JI0B, YHCIO ay0sei u BenuuuHbl npupameHuii X,Y u
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Z. -KOOpIIMHAT Ha KKJOM IIare AyOJMpPOBAHMS, YTIIOB MOBOPOTA BOKPYT KOOPAMHATHBIX OCEH U
MacIITaOHBIX KO3((UIMEHTOB i pa3MEepOB B HAMpPaBICHUH KOOPAMHATHBIX OCEH. Otn
BEJIMYUHBI TPUHUMAIOTCS MOCTOSIHHBIMU JUJISl BCEX yOJMPYEMBIX Y3JI0B U MOTYT 337aBaThCs B
koMOuHaimu.  Homep nmepBoro u3 AyONMPOBAHHBIX — Y3JIOB NMPUHUMAETCS Ha €AMHUILY
0oJbIlle TOCIEAHET0 M3 paHee chOpMHUPOBAHHBIX, T.€. AYOJIUPOBAHHUE BBIMOIHSICTCS B KOHEIT
3anmucu. OTON KOMaHA0l ynoOHO MOJB30BaThCS MPH HAJTMYHHM PETYJSIPHO MOBTOPSIIOMIMXCS
TPYIIl Y3JI0B OTHOCUTEJILHOE TMOJIOKEHUE KOTOPBIX BHYTPHU Ipynn He udMeHsercs. Komanpga
KOPPEKIIMH KOOpJAUHAT Y3J0B JyOJIMpOBAaHUMEM AaHAJOTUYHA MPEIbITyIICH. Otnuune
3aKJII0YaeTcss B TOM, YTO B IOJIE, TIOKA3BIBAIOIIEM HOMEp IMEPBOr0 JIyOIMPOBAHHOTO y37a
BBOJIMTCSI KOHKPETHBI HOMEp MepBOro AyonupoBanHoro y3na. Ilo 3TOM KOMaHJe
MOXHO, HANpPUMEp, MPOCTO YBEIUYUTH (YMEHBIIUTH) KOOPAMHATHI TPYIIbI y3JI0B Ha OAHY
U Ty >K€ BEIMYMHY, YKa3aB B KauyecTBe HOMEpOB JIyOJUPYEMBIX y3JIOB HOMEp MEpPBOTrO U
MOCIIEHETO Y3JIOB, BXOAIIMX B TPYIIY, a B Ka4eCTBE HOMEpa MEPBOTO U3 TyOIMpPOBAHHBIX
y3JI0B YK€ YKa3aHHBIH HOMEp MEPBOro y3Jjia paccMaTpuBaeMoil rpynnbsl.  Yucio aybnei mpu
9TOM CIeAyeT NUPHUHATH paBHBIM eauHulle. B pesynbraTe BBITIOJIHCHUS KOMaH/IbI,
KOOpJIWHATBHl  Y3JIOB YKa3aHHOW TpyMIbl OyayT YBeldWueHbl (yMEHbBILEHBI) Ha 3aJaHHbIC
BennuuHbl.  Komanaa macmtabupoBaHusl KOOPJAMHAT y3JIOB MMO3BOJISET U3MEHUTH KOOPIUHATHI
BCEX WJIM YacTH Y3JIOB C IyTEM YMHOXEHHsS WX 3HAYEHUW Ha 3aJaBaeMbIC IOJIb30BaTEIEM
kod¢ddunrenTsl. J{I1s BBIMOTHEHUH KOMaHAbl HEOOXOAMMO BBECTH HOMEpa MEPBOTO u
MOCTICTHETO y3JIOB M3 TPYIIBI Y3JOB JJs KOTOPOW IMPOW3BOAMTCS MacmiTaOMpoBaHHE U
koaddunuentsl Kx, Ky u Kz na xortopsie HeoOxoaumo yMHOKUTh X, Y U Z - KOOPIAWHATHI
COOTBETCTBEHHO yKa3aHHBIX y310B. KomaHzna ynaneHus y3j10B MCHOJB3YETCS B TeX CiIydasx,
KOrJla HEeOOXOAMMO YMEHBIIMTh YHCIO Y3JI0B, KOOPAWHATHI KOTOPBIX COJEP>KATCS B 3aIlHCH.
HeoOxomuMocTh 3TOW omepary MO>KEeT BO3ZHUKHYTh NIPH KOPPEKIMH JTaHHBIX  BCJICICTBUC
W3MEHEHHUS PACYETHOW CXEMBI, a TAaKXKe B T€X CIIydasx, KOTJa BCIEICTBUE OMIMOOK MpPHU BBOJE
JAHHBIX C MCIIOJIb30BAHUEM Pa3IMUHBIX KOMaHJ YMCIIO Y3JI0B IOJIyYUJIOCh OOJIbLIE YKcCia Y3JI0B
COOTBETCTBYIOIIETO PaCYETHOM CXEME.

4.2. dopMmupoBaHMEe U KOpPpEKUMUA 3anucem O TOMOJNIOrMM U CBOMUCTBAX
3N1eMeHTOB

MHorue 3anucu O paccMaTpUBaEMOrO THIIA  COJAEPXkKAT ONMCAHUE TOJIBKO OIHOTO
JJeMeHTa ¥ uX (OPMUPOBAHHE CBOAMUTCA K 3aMOJHEHUIO MOJEH MEHIO B JIUAJIOTOBBIX MAHENSX,
OJIHAKO psAJ 3alucedl HMMeeT NEepUOAMYECKYI0 CTPYKTYpy U Uil U3  (HOopMHpOBaHUS
MPEeIyCMOTPEHBl KOMaH/bI, MOsACHEHHbIe nanee. [lpu pabore c 3amucAMHU STHUX THUIIOB
MIPEAYCMOTPEHBI CIAEAYIOIIME BUABI ONIEPALIMIL:

- BBOJ] IaHHBIX 00 AJIEMEHTAaX;

- KOPPEKIIMS TaHHBIX 00 3JIeMEeHTaXx;

- BBOJ] MH/IEKCOB JyOIMpOBaHHEM, C 33JaBa€MbIMU BEJTMYMHAMU TIPUPAIICHUH,

HOMEDOB;

- KOPPEKIIHs UHJIEKCOB TyOIUPOBAHUEM;

- YAQJICHWE YaCTU JaHHBIX;

- IPOCMOTP COAEPKUMOTO 3aIUCH;

- OKOHYaHUe paboThI C 3aMKChHIO.

[lepexon K BBHIMOJHEHHUIO JIOOOH W3 Omepaluii  BBIMONHSAETCS  MOCTE yKa3aHUs
MepeKIoyaTeNsi COOTBETCTBYIOIIEro tpedyemoil komanzae. i  oxkoHuaHuss  pabOTBl €
3alUChI0 HEOOXOIUMO I0/IaTh COOTBETCTBYIOIIYIO KOoMaHAy. Omepanuu MOTYT BBITOJIHATHCS
B JII00OM TOC/IEN0BaTeNbHOCTY U TMOBTOPAThCA. [Ipu onucaHuM M BBIMOJIHEHMH ONEpaluit
UCIIOJB3YETCS IOHATUE HOMEPA JIEMEHTA, M0 KOTOPBIM IIOHUMAETCS €ro MOPsAIKOBBIA HOMED
B JAaHHOW KOHKpETHOU 3amucu. [lpm ommcanum omneparuii 1yOJupoBaHUsS HUCIOJIB3YIOTCS
oyonmupyeMoro u  JIyOJMpoBaHHOTO 3yeMeHTOB. [loj nyOonmupyemMbIM HMOHUMAETCsl JIEMEHT,
JAHHBIE O KOTOPOM YK€ BBEJICHBI I K MOMEHTY HayaJla Olepalnyd Haxomarca B 3anucu. [lox
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NyONMpOBAaHHBIM IMOHUMAETCSL  AJIEMEHT, HHPOpPMAaLUs O KOTOpoM (popMupyercs B mporiecce
BBITIOJIHEHUS OTIEPAllK AyOIMPOBAHHMS. [IpocMOTp CONEPKUMOTO 3alHCH  CBOAWUTCS K
BBIBOJlY Ha 9KpaH JUCIUIes] TI00aTbHBIX HOMEpPOB Y3JI0B (MHzIEKCOB) KaX10I0
JJIEMEHTAa W €ro XapakTepucTuk. [Ipum BBOIE MTaHHBIX 00 DIEMEHTAaX OCYIIECTBISIETCS
MOCJIEIOBATENbHBIM  BBOJI MHICKCOB M IapaMeTPOB 3JIEMEHTOB. [Ipu »5TOM mgaHHBIE O
BBOJMIMOM 3JIEMEHTE [TOMEIIAIOTCSA B KOHEIl 3alMCH, T.€. YHCIIO JIEMEHTOB  OIMCHIBAEMBIX
B 3alUCH aBTOMATHYECKH  YBEIMYUBACTCS Ha enuHUIly. BeimonHeHnue onepanuu
3aKaHYMBACTCSl IIPH BBOJEC HYJIEBOIO 3HAYECHHUS OJHOTO M3 MHJICKCOB.  Ilpm  BhIMoIHEHUH
olepanuy KOPPEKUIUH IaHHBIX 00 JJIEMEHTaX HE0O0XOAWMO BBECTH HOMEP 3JIEMEHTa, IS
KOTOporo OynyT BBOAWTHCA JAaHHble.  [Ipm BBOJE WMHIEKCOB 3JEMEHTOB TyOIMpPOBAHUEM
yKa3bIBalOTCSA HOMEpA MEPBOr0 M  IOCIEIHET0 TyOJIMPYEMBIX 3JIEMEHTOB, YHCIIO ayOueil u
BEJIMUMHA TNPUPAIICHHUS WHAEKCOB AJIEMEHTOB. JlaHHBIC O BCeX JyOIMpPYEeMBIX d3JeMEHTax
ABTOMATHYECKH IMTOMEIIAIOTCS B KOHEI! 3aIHCH.

[Tpu sTOM YHCII0 BIEMEHTOB  ONKCHIBAEMBIX B  3allUCH aBTOMAaTUYECKU
YBEIMYMBACTCSI HA YMCIIO, PABHOE IMPOU3BEJCHUIO KOJIMYECTBA TyOIMPYEMBIX JIIEMEHTOB Ha
qucio ayoneit. MHIEKCHI 2IeMEHTOB aBTOMAaTHYECKH YBEIWYMBAIOTCS Ha 33/1aHHYIO BEIUYHUHY
OpUpalieHuss  Ha KaXIOM Iare IyOirMpoBaHUs. Onepanust KOPpEeKIHMH HHJIEKCOB
OyOIMpOBaHMEM OTJIMYAETCS OT NPEABLAYIICH TEeM YTO YKa3bIBa€TCS HOMEp HEpBOTO U3
IyOJTMPOBAaHHBIX 3JIEMEHTOB. [Tpun 3TOM IyOIMpOBaHHbIE JJIEMEHTBI OynyT
pacrionaraTtbCsi HAUMHas C YKAa3aHHOTO HOMEpa, a paHee HaXOMASIIMECs B 3allUCH JaHHbBIC
00 JIeMEeHTax ¢ OSTHUMU HOMEpaMH OyIyT aBTOMAaTHYECKH 3aMEHCHBI Ha JaHHBIE O
IyOJIMPOBAaHHBIX DIIEMEHTAX. [Ipy 5TOM COOTHOIIEHHWE HOMEPOB IyOIHPYEMBIX H
IyOJTMPOBAaHHBIX 3JEMEHTOB HE BJIMSET Ha BBHIOJHEHHE KOMAHIBI: C HCIOJIBb30BaHUEM ITOMH
KOMaHJbl MOXXHO MPOCTO YBEIHYUTH ( yMEHBIIUTH ) 3HAUYEHUS MHICKCOB TPYIIIBI DJIEMEHTOB.

Jns 3TOr0 B KayecTBe IEPBOTO W  IOCIEAHEr0 AYyOIMPYEMBIX 3JEMEHTOB
YKa3bIBAIOTCSL HOMEpA MEPBOTO U TOCIEIHETO 3JIEMEHTOB PACCMATPUBAEMOIN  TPYIIIBI, YHCIO
nyOnell TpUHHMMAETCs pPaBHBIM EMHUIIE, a B KAa4eCTBE HOMEpa MEPBOrO CAYOIMPOBAHHOTO
3JIEMEHTA YKa3bIBae€TCS HOMEp IEPBOTO 3JIEMEHTAa PacCMaTPUBAEMOW T'PYIIIHL Omneparust
yJIaJeHusT  YacTW JIaHHBIX  CBOJUTCA K YKa3aHMIO MOPSAIKOBBIX HOMEPOB NEPBOrO U
MIOCJIETHETO AJIEMEHTOB M3 TPYIIBI 3JIEMEHTOB, JAHHBIE O KOTOPBIX HEOOXOANMO YIAIUTh W3
3anucu. B pe3ynbTare BBINOJIHEHMS ONEpaluy yka3aHHass HMHQopManus OyzaeT yjaajeHa, a
JUTMHA 3alTUCH COOTBETCTBYIOUIMM O0pa3oM OTKOPPEKTHpOBaHA. BBOA M KOppeKmms 3amucein
OCTaJIbHBIX THUIIOB CBOJAUTCS K IOCJEJOBAaTEIIbHOMY BBOAY JaHHBIX B COOTBETCTBUU C
COJICPKMMBIM 3aITHCH.
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5. MpoBepka NCXOAHbIX AAHHbIX

IIpoBepka MCXOTHBIX TaHHBIX BKJIFOYACT  BU3YaJIbHBIM KOHTPOJIb BBEICHHBIX
BEIMYMH, TPOCMOTp rpaduveckoil  HMHGOpPMAIMM | JAUATHOCTUKY (HOPMAIBHBIX OIIHOOK
dhopmupoBanus HaOOpa JaHHBIX. BH3yaabHBIN KOHTPOJb OCYHIECTBISETCA ITyTEM IMPOCMOTpA
Ha JKpaHE JAaHHBIX, COJepXKamuxcs B HaOope.  OgHUM U3 CIOCOOOB KOHTPOJS SBISETCS
npocMOTp rpaduyecKoro M300pakeHUs:  pacdeTHOW  cxembl KD-monenu KOHCTPYKIIHH,
MMOCTPOGHHOI'O [0  BBEJIEHHOM TOMOJOTUM  JJIEMEHTOB cHUCTeMbl.  [laHHas omneparus
BBINOJIHACTCSI KOMaH0il "'Boieecmu uzooparxcenue' .

[Tpu mpocMoTpe MUGPOBBIX NaHHBIX B TEKCTOBOM BHJIE JUISl OOJIETYCHHS TIOMCKA HYKHON
nH(pOpMauK B MpOrpaMMe UMEETCS CBSA3b IPpapruecKoro peaakTopa ¢ Mporeaypoid TEKCTOBOTO
BBIBOJIa, 3aKJIFOYAIOIIASCS B TOM, YTO TEKCTOBBIC JAHHBIC BHIBOASTCS TOJIBKO JUISL BBIACICHHBIX
Y3JIOBBIX TOUYEK M CBSI3aHHBIX C HUMH 3JIEMEHTOB. [0/ BBIJIEICHHBIMH TOHUMAIOTCSI BUIUMBIC U
MMOMEUEHHBIC Y37, Tak, €Clii B MO BUUMBI BCE TOYKH M OTCYTCTBYIOT TOMEUCHHBIC Y3JIbI,
TO OyIyT BBIBEJCHBI BCE JaHHBIC. ECIu MMEIOTCS HEBUIUMBIE U TOMEYEHHbBIC, WU TOJBKO
MMOMEUEHHBIC, Y3JIbl, TO JIAHHBIC BBIBOISATCS TOJBKO I IMOMEYCHHBIX Y3JI0B. Ecimu umerorcs
HEBUUMBIC y3JIbl, TO IaHHBIE BHIBOASTCS TOJIBKO IS BUTUMBIX y3JIOB.
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6. MpocMoTp pe3ynbLTaToOB pelleHUs 3agay

[Tporpamma obecrieurBaeT BBIBOJ CICAYIOIIUX PE3YIbTATOB PELICHHS 33au:

- BBIBOJ Je(OPMALMOHHBIX IE€PEMEIIEHUN OT JEeWCTBUSA CTATHUECKUX HAarpy3ok B
rpadudeckoil u TabauuHOU popme;

- BBIBOJ| TaOMuIbl YCWIMH B 3aKpeIUICHUSAX MOJENIN MpU JEHCTBUM CTaTHYECKUX
Harpy3oxk;

- BBIBOJI IIepeMEeLIeHUN Ui JI000ro MOMEHTa BPEMEHHM IMHAMHYECKOI'O HEePeXOAHOrOo
npoiiecca B rpadudeckoil 1 TabnuaHoM hopme;

- BBIBOJ] TaOJINIIbl aMILTUTY/ [TEPEMEIIEHUH JUIsl JMHAMUYECKOI 0 IIEPEXOIHOTO MIpoLiecca;

- BBIBOJA TaONWIBl AMIUIUTYJ HMHTEHCHBHOCTEH HANpPSOKEHWHA JUISI JAMHAMHYECKOTO
HEePeXOoAHOTO MPOoLEeCcCa;

- BBIBOJ Ipa)uKOB MEpeMEIIeHHH, CKOPOCTEH M YCKOPEHHH B XO0/€ JAMHAMHYECKOTO
HEepeXOoAHOT0 MpoLecca AJis J1Io00ro y3Jia MOJENH;

- BBIBOJI (POpPM COOCTBEHHBIX KOJIeOaHUH B Tpad)iIecKoi U TaOIUIHON Gopme;

- BBIBO/JI aMILJIUTY/l BEIHYK/IEHHBIX KOJeOaHUH Kak IepeMeIeH!i Y308 B rpaduuecKoil
U TabIMIHON Qopme;

- BBIBOJI MHEPIIMOHHBIX XaPaKTEPUCTUK B TAOJUYHON hopMe M O0TOOpakeHUE MOJIOKEHUS
[IEHTPa MacC MOJICJIH Ha €€ TpaPuIecKoil cXxeMe;

- BBIBOJ] HaIlPsDKEHUM B KOHEUYHBIX AJIEMEHTaxX B rpauueckoil u TabindHoil popme ams
JTF000T0 U3 MEPEYNCICHHBIX BBIIIE TUTIOB MEPEMEIICHUH.

IIpu 3TOM BCe 3HAUEHUS BBIBOAATCS TOJIBKO JJISI BUIUMBIX Y3JI0B.



219

7. DopMupoBaHMe OTYETHOro AOKYMEHTa

Jns obecrieyeHnss KaYeCTBEHHOTO U OBICTPOro OQOPMIICHHSI OTYETHBIX JOKYMEHTOB B
porpaMMe MNpeaycMOTpeH oOMeH rpaduueckoil M TEKCTOBOW MHGOpManued ¢ pa3InyHbIMU
porpaMMaMH, UCIOJb3yeMbIMU NpH odopmieHnu aokymeHtoB (Word, Paint u ap.). Yepes
Oydep obmeHa Bcro MHGOpPMAIMIO, BHIBOJUMYIO IPOrpaMMO B OKHO MOKHO CKONHUPOBATHh B
HEO0OXOIMMYIO TIPOrpaMMy JUIS TTOCIeAyIomel 00paboTku: TeKCTOBYIO HHpopMaruio — B Word,
a rpaduueckyro B Paint wnu apyroit rpaduueckuil maker. [ns aToro B mporpamme MMeeTcs
komanna ""Ckonupoeamv 6 oOyghep"” (yckoputenb <Ctrl+C>), wucnonp3ys KOTOpYO U
BBITIOJTHSIETCS] KOMMUPOBaHKUe WH(OPMALIUY BHIBEICHHON B OKHO.

st co3manus ¢aiia ¢ KOMUPOBaHHBIMH JAHHBIMH B COOTBETCTBYIOIIEH MpOrpaMme,
HE00XO0IMMO, TMPEXJE BCEro, OTKPHITH €€, a 3aTeM BBIMOJHUTh KOMaHAYy BCTaBKU JaHHBIX W3
Oydepa obOmeHa myrem Haxarus kinaBuml <Ctrl+V> wuinu BBIIOTHEHHS] JPYrod KOMaH]IBI,
MPEeIyCMOTPEHHONH 0OCOOCHHOCTSIMU KOHKPETHOM MPOTrpaMMBl.

[TonpoGHee paccMOTpUM BapHaHThl 00pabOTKU pa3IMIHON HHPOPMAIMK Ha KOHKPETHBIX
npuMepax.

7.1. O6paboTtka rpadmnyeckon nicpopmaummn

O06pabotky rpaduyeckoit HHPOpPMAIH PACCMOTPUM Ha MPUMEPE BHIBOA HAMIPSIKEHHUHN U
IIEpEMENICHUN B KPOHLITEMHE OT JEHCTBUSA CTAaTHYECKHU INPUIIOKEHHOW Harpy3ku. KonedHo-
3JIEMEHTHasi MOJeJIb KpPOHINTEWHa mpenacraBieHa Ha puc. 7.1. g storo B MeHwo "Ipadgh.
npocm.” BbIOMpaeTcs komauaa "'Beiopams nepemewgenun'’’, nocie nojayn KOTOPOH Ha 3KpaH
BBIBOJIUTCSL JIMAJIOrOBasi MaHelb BHIOOpa MEepeMelIeHHi, KOTopble Heo0X0auMo 0ToOpa3uTh (B
paccMaTpuBaeMoM NpuMepe - "' nepemewienuna om cmamuuecku npunoxcennoi nazpysku'’). B
ATOM K€ TUATOrOBOM MaHENH YKa3bIBAIOTCS aTpUOyThl 0TOOpaKeHHs IEpeMEelIeHH. ITO ONIUU
«Cnocod omoopascenua» u onuusi «Macuimaonslit KoIghgpuyuenmy, KOTopble HEOOXOIUMBI
JUI  BHU3yalM3aluu IEpeMEIleHud B KOHCTpykuuu. Onuus «Cnocod omodpasicenusny,
MO3BOJISIET BBIBOAMTH IEPEMEILEHUS MOJAENH, JUOO HAJ0)KEHHEM Ha HCXOJHOE IOJIOKEHUE,
IIyT€M YCTAHOBKH METKH «- HANOMNCEHUEM HA UCXOOHOEe nOJ0MceHuey, MO0 CMelleHUueM
KOOpJMHAT TOYEK pacyEeTHON MoJenu (METKa «- cMeujeHuem KOOpOuUHam moueK»), KoTopas
BbIOMpaeTcs B HaieM npumepe. Onuust «Macuimaodnviii KoIghgpuyuenmy N03BOISIET BHIBOIUTD
NepeMEeIleHNs, BO3HHUKAIOIME B KOHCTPYKIMH B YHIOOHOM MJisi BHM3YaJIbHOI'O BOCHPUSATHS
noJsib3oBarens macmTabe. Mmeercss BO3MOXKHOCTB, MPEAOCTAaBUTh MPOrpamMMe, caMoil BBIOpATh
MacIITaOHbI K0d()PUIIMEHT BHIBO/A MEpeMelIeHUuN (MEeTKa «- HA3ZHAYAemcs RPoZpammon»),
nubO0 TMOJB30BATENh CaM Ha3HA4aeT BEIWYMHY 3TOro Koddduimenta (MeTKa «- 3adaemcs
nonv3oeamenem U pageny), IyTeM BBOJA COOTBETCTBYIOIIEIO 3HAYEHHUS MaciITaOHOTO
koa¢duLreHTa (B paccMaTpuBaeMoM IpuMepe BBOAUM 3HaueHue 50).

[Ipu BbIBOJE AMHAMHUYECKUX IEpPEMEIICHUN (METKa «- nepeMeujenus 3agucaujue om
6pemMenu Uiu HeluHellHble) ) PEKOMEHIYeTCs UCTI0NIb30BaTh MacITaOHbIN ko3 duumeHt 1.

Hanee, mocie BbIOOpa NepeMeNIeHUI HEO0O0XOAWMO OCYILIECTBUTH BBIOOp HYXHOTO
KOMITOHEeHTa HanpspkeHuil. s atoro B wmeHio "I'pagh. npocm.'” BwvIOMpaeTcss KomaHaa
"Bvisecmu HAIIPAZKEHHUA, YCH/THA (myap, snioper)'’, koTopas NEPEeBOJUT NPOrpaMMy B
pexuM rpaduuecKoro oTOOpakeHHs] KOMIIOHEHT HampspkeHui. [locie mogaum 3Toil KOMaH/IbI,
Ha DKpaH BBIBOJUTCS TMaHENb ¢ HAMMEHOBAaHUSMHU MapaMeTPOB, KOTOPbIE BO3MOXKHO BBIBECTH.
Kpome BbIBOa KOMITOHEHTOB HAIPSKEHUN, IMEETCSI BO3MOXKHOCTh I'pauyeckoro 0ToOpaskeHus
KOMIIOHEHTOB nepeMemieHnid B y3max KOM. B paccmarpuBaeMoMm mpumepe BbIBEIEM
WHTEHCUBHOCTh HamnpsyKeHU B KpoHIuTedHe (puc. 7.1). Pe3ynbraT mpojenaHHBIX omnepanuit
MOKa3aH Ha puc. 7.2.

Janee mpemmaraercs pacroyIOKUTh MOJETb TaKUM 00pa3oM, 4YTOOBl OBLIM BUIHBI
MHTEPECYIOIINE pacueTYrKa SJEMEHTHI, HalpUMeEp, C MaKCHMAlbHBIMH HampsDKeHUsMH. J{is
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HarJSIAHOCTA  BO3MOXKHO TNpUMEHEHUE KoMaHl ''Buleooums 3nHauenus napamempos 6
IIOMEYEHHBIX y3nax" + "3nauenua IIAPAMETPA, omoopascennozo yeemom' B MEHIO
"I'pagh. npocm." 1 NEMOHCTPALIMHU y3/1a ¢ MAKCUMAJIbHBIM HarpsbkeHueM. [locie BbInoaHeHus
9TOM KOMAaHJIbl HEOOXOAMMO IMOMETHTH Y3€Jl C MaKCHUMAaJbHBIM HaNpshKeHHEM (BbIOMpaeTcs
no00pOM B 30HE PAaCKPAIICHHON KPacHBIM IIBETOM), B PE3YyJIbTAaTE YETO Ha MECTE MIOMEUECHHOTO
y31a TOSBHUTCS YHCICHHas BeJIMYMHA HaNpsbkeHusa. PesynabTar mnpojaenaHHOW —omnepaunuu
IpeJICTaBjIeH Ha puc. 7.3.

Jljig momelreHust 3TOro U300pakKeHus: B JOKYMEHT HEOOXOAMMO MpPOAeNaTh CIEIYoIne
oneparuu. [locie co3manus HY)KHOTO U300paKEHUSI B OKHE «3€HHUT-95, BBIMOIHICTCS KOMaH/1a
"Ckonuposamu 6 Oyghep' (yckopurenb <Ctrl+C>). 3aTeM, mocae OTKPHITUS WIM aKTHBU3AIUN
OKHa TpaUUecKoro mMakera HEOOXOAMMO BBHIMOIHUTH KomaHay <Ctrl+V> mubo komanny,
MPEyCMOTPEHHYI0 OCOOEHHOCTSAMM KOHKPETHOH MpOrpaMMbl JJisi BBIIIOJIHEHUS BCTAaBKHU
uHpopmanun u3 Oydpepa odmena. Ha puc. 7.4 mokazaHa mociegoBaTeIbHOCTh BBITIOJTHEHUS
KOMaHa s oOecrieyeHHs KONMMPOBAaHUS W BCTAaBKM HHpOpManuu B TpaduyuecKuil Maker.
Pesynbrar aTHX Onepanuii IpoIeMOHCTPUPOBAH HA pUC. 7.5.

Jlanee, mocie BO3MOXHOM 00pabOTKU B rpaprueckoM makeTe, MoIy4eHHOe H300pakeHne
coxpansieTcs B JII000M y/0OHOM [Tl TToJib30BatTens (jopmare u momemniaercs B JokymeHT Word.
Orta onepanusi BBIMOJHACTCS ITyTEM BBIIOJHEHHUS KOMAaHIbl BCTaBKH pPHCYHKa U3 (aiina
npenycmotpennoit B Word. Ilepes BbIoTHEHHEM BCTaBKU PUCYHKA, KypCOp YCTaHABIIMBAETCS B
TOM MECTE€ JIOKYMEHTa, I/le HeoOXOIUMO MOMECTUTh pucC.. IlociaenoBaTeIbHOCTh BBIOJIHEHUS
KOMaHJ HEOOXOJMMBIX g oOecriedeHHs] BCTaBKM pHCyHKa u3 (aiima B moxkyment Word
npejcTaBieHa Ha puc. 7.6. B mosBusimemMca MeHo «/Jobasume puc.» HEOOXOAUMO yKa3aTh
myTh K MAankKe, B KOTOPON HAXOJIUTCS HEOOXOAUMBIN pUC. U HaXKaTh KHOMKY «/Jodasumpy (puc.
7.7).

Pe3ynbrat mpoaenanHbIX onepanuii npeacTaBieH Ha puc. 7.8.

Jnsg Bu3yalM3alMM TEPEMEIICHUH B KOHCTPYKLUHH, MPOrPAMMON MPEeIyCMOTpPEHA
koMmanna "Ilokazame nepemewenun"”, Haxonsamascs B MmeHio ""I'pagh. npocm."”). Tlocne nomxaun
ATOM KOMaHbl Ha HSKpaHe MOSBUTCA 1e(OPMUPOBAHHOE COCTOSIHME MOJENN KpOHIITEHHa (puc.
7.9).

I[Ipu  odopmieHMn  OTYETHBIX  JOKYMEHTOB HWHOTr/a  TpeOyercs  TOKa3aTh
e(OpMHUPOBAHHOE COCTOSIHUE PACCUUTHIBAEMON KOHCTPYKIIMH C paciipe/ielIeHueM KOMIOHEHTOB
nepeMenieHuil. J[ns 3Toro B maHenu BbIOOpa MHapaMeTpoOB BbIBOJA HEOOXOAMMO BHIOpATh
HYXXHBI KOMIIOHEHT IepeMelIeHUH (B paccMaTpUBaeMOM IpHUMeEpe MepeMenieHus Mo ocu X),
nocie uero monarb komauHny ''Ilokazame nepemeuienusa'. llpu >TOM Takke MOXHO
UCIIONIb30BaTh KoMaHnay "'Beieooums 3nauenus napamempoe ¢ IIOMEYEHHBIX y3nax" +
"suauenun ITAPAMETPA, omooépascennozo ueemom' B wmenio "Ipagh. npocm.” nmis
JIEMOHCTpAIMK NepeMEIIEeHHH, B MHTEPECYIOIUX pacyeTyrKa y3iax.

JleopMupoBaHHOE COCTOSIHME KPOHIUITEHHA C pacHpeesIeHUeM MepeMeleHui mo ocu X
nokasaHo Ha puc. 7.10.

I'paduueckyro mabopmanmio u3 0ydhepa oOMeHa MOXKHO Cpa3y MOMENIATh B JOKYMEHT
Word. 310 nenaetcs, ecinu puc. He TpeOyeT 10paboTKu B rpadUuecKoM MaKeTe WK TOTAa KOorjaa
3Ty A10pabOTKy MOTYT O0€CeunTh CTaHIapTHbIE rpaduueckue npuinoxenus MSOffice.

Puc. 7.1. Mogenb kpoHLwTenHa

[TepBoii u 00s13aTeTBLHOM OMepaIueii ¢ PUCYHKOM IOCJe €ro BCTaBKH U3 Oydepa oOMeHa
B Word sBnsercs omepauus oOpe3kd, KOTOpas HeoO0XoauMa sl yJalleHUsl IMYCTHIX IoJiei
pucynka. Komanna "Oépeska'’" naxonurca B meHwo ""Hacmpoiika uzobdpascenus', xotopoe
NOSABISIETCA Ha SKpaHe MPHU HAXATUU JICBOW KHOIKU MBI HAa PEJAKTUPYEMBIHA puUC., 100 MpH
Ha)KaTHH Ha HETO MPaBOM KHOIKOW MBIIIH, IIPH ATOM IMOSIBUTCS MEHIO, B KOTOPOM HEOOXOIMMO
BBINIOJIHUTh KOMaHy "Omoépazume mento nacmpoiiku uzoopasxcenusa'. I1opsnok neicTBuii
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uist BbizoBa MeHI0 ""Hacmpoiika u3obpasxcenusa' 10Ka3aH Ha pHC.
MPEACTABICHO Ha puC. 7.12, a pe3yabTaT BBITIOJIHEHHUS 00pe3ku Ha puc. 7.13.
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7.2. O6paboTka TekcTOBOM MHpopMaLumn

OO0paboTKy TEeKCTOBOM HH(MOpPMAaMKU pPACCMOTPUM Ha TPUMEPE BBHIBOJA JAHHBIX O
MepPEeMEIICHUSIX TOMEUYEHHBIX y3JI0B KPOHIITEITHA.

O6paboTka TeKCTOBOM MH(POPMALUU BBIBOAUMON MPOrpaMMO B OKHO OCYIIECTBIISICTCS
HCIIOJIb30BaHUEM TEX K€ MPUEMOB, UTO U Ipu 00padboTke rpaduueckoit uupopmamuu. [Ipu stom
U3 IETIOYKH JCUCTBUI MCKIIOYAeTCs Iepeaadya JaHHbIX B rpaduyeckuidl makeT - WHpOpMaIus
cpasy, u3 oydepa obmena, BcTaBiseTcss B JokymeHT Word.

Oco6eHHOCTBI0O 00pabOTKM TEKCTOBOW HMH(popMaruu siBiseTcss 00paboTka TaOIMUHBIX
JAaHHBIX, KOTOpbIEe HEOOXOUMO MOMECTUTh B cTaHaapTHyto Tabiuiy Word mwin Excel. Tak kak
mporpaMMa OCYIIECTBJISICT BBIBOA TAaOMUI] B BHJE VYIOPSJAOYCHHOTO TEKCTa, TO s
npeoOpazoBaHus 3TUX JaHHbIX B TaOimiy Word wimm Excel HE0OXOIWMO BBIOTHUTE PST
onepauuu.

[Ipexxne Bcero, OCyIIECTBUM BBIBOJ TaOJMIBI C MEPEMENICHUSIMH TOMEUYEHHBIX Y3JI0B
(puc. 7.14). lna storo, nocie BbiOOpa nepemenieHuii, B MeHo ""Tekcm. npocm.” BbiOMpaercs
komauga "INEPEMEIIIEHHA ¢ znooanvnou CK XOYZ'". ]Jlnsg 1noMelieHHs TaOJMIBI C
nepeMeIeHUsIMY, TOsIBUBIIEHCcsS Ha sKkpaHe (puc. 7.15), B jokymeHT Word, Heo0X01uMO B OKHE
«3eHUT-95» BBIIOJIHUTL KOMaHIy KomupoBaHus B Oydep oOmena <Ctrl+C>. Janee, B
aKTUBU3UpPOBAaHHOM OkHe Word, ycTaHaBiMBaeM Kypcop B TO MECTO JIOKYMEHTa, KyJa
HE0OXOIMMO TTOMECTHTh TAOJUILy M BBIOJIHAEM KOMaHIY BCTaBKU u3 Oydepa oOMeHa myTem
Haxarus knaBum <Ctrl+V>. Tabnuua c nepeMmenieHUusIMU, MOMEIIeHHas B JOKyMeHT Word,
npescTaBieHa Ha puc. 7.16.
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[locne BcTaBKM JaHHBIX B AOKyMeHT Word, ynanseM JUIIHION WHGOPMAIUIO U
npeoOpa3yeM KOJIOHKH JaHHBIX B Tabmuimy. [[ns storo mcmonszyem komauny «Hapucoseams
maébauyy» npenycmoTpennyto B Word (puc. 7.17). Pe3ynbrar BBINOJHEHUS KOMAaHJIbI

«Hapucoseamv madauyy» nokasan Ha puc. 7.18.

JInsi  OKOHYATENBbHOTO 3aBepiicHuss O(GOpMIICHHS TaOIHIBI HEO0X0IUMO O(hOPMHUTH
CTPOKY 3arojioBKa U BBIDOBHATH AUeiiKU. Pe3ynpTaT nokasan Ha puc. 7.19.
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Puc. 7.18. PesynbTaTt BbiNnonHeHns koMaHabl «Hapucoeames mabnuyy»
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JEaﬁn Mpaeka Bua Beraeka FPopmar Cepewc Tatmiua Okno Cnpaeka
DR EhlyErleo-o | BEOE=

J 0 6ibluHEIR » TimesMNewRoman = 12 =
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- Homep HarmpagieHmenepeMeIe I

Tl Dok [ Qe [ Qe
- 391 0592811 | -0.0346534 | 0.0135994
N 392 0.586128 -0.0325507 0.0174514
? 397 0.653904 -0.0360461 0.00546436
;- 1826 0.608373 -0.0367754 0.0112081
: 1827 0.627496 -0.03699 0.00913471

Puc. 7.19. O6paboTka TabnuyHbIX 4aHHbIX
7.3. PaboTa c rpacdhmkamm

PaGory c rpaduxkamm paccMOTpUM Ha TpUMEpPe MEXaHU3Ma KadaHUs JIATIONS
paaunosokaropa. [lokaxkxem cpaBHEHUE 3aBUCUMOCTEH YIIIOBBIX IEPEMEIICHUI OT BPEMEHH Y3JI0B
BEIYIIETO 3BEHA (phluara) M BEJOMOIO 3BEHa (AUMOJiA) ¢ momoibio TpaduxoB. s sToro
MIOMETUM Y3JIbl COOTBETCTBYIOLLIMX 3BEHBEB PAIUOJIOKATOPA, MapaMeTpbl JBMXKEHHUS KOTOPBIX
oynytr uccnenoBathes (puc. 7.20). 3arem, B menwo "'I'pagh. Ilpocm."” BuIOMpaeM KOMaHITy
"Bvisecmu I'PAOUKH'" + «...napamempoe osuxcenusn' (puc. 7.21), xoTopas oToOpaxaer
NepeMENIeHHs, CKOPOCTH M YCKOPEHHUsI y3JI0B B Buje GYHKIMM OT BpeMmeHu. [locne mogaun stoi
KOMaH/Ibl Ha 3KpaH BBIBOJUTCS MAJIOTrOBas MaHENb, HA KOTOPOW IMOJIb30BATENb MOKET YKa3aTh
HOMEp Yy3Jla, HaIlpaBJEHUs TMEpPEMENICHUN W THUIbl MapaMeTpoB (MEpeMENIeHHsl, CKOPOCTU U
YCKOpEHUs1), KOTOphle HEOOXOAUMO BbhIBECTM B BuAe rpadukoB. Eciu B Mozenu ectb
MOMEYECHHBIC Y3JIbl, KaK B paccMaTpUBAEMOM IMpUMEpEe, TO B IMAHEIW TOCIEA0BATEIIBHO
NpeasiaraloTcs HOMepa TOMEUEHHBIX Y3JI0B B MoOpsake Bo3pacTaHus. (CMeHa HoMepa
BBITIOJTHSIETCS TIOCIIEe HaxaTusi KHOTIKU ""Beecmu'’. [locne nHaxatust kHonku '"3akonuums 6600"
BBITIOJTHSETCS] TIEPeX0J] K BBIBOAY yKa3aHHBIX TpadukoB. [lpu Haxkatuu xHomku "'Beecmu
HoMepa 6écex NOMe4YeHHbIX y3/106" BHITIONHSIETCS (OPMHUPOBAHWE W BBIBOJ TpaduKOB BCEX
MapaMeTpoB JBUKEHHS, JUISI KOTOPBIX OBLTM YCTAaHOBIEHBI (DIaKKu, IS BCEX MOMEUEHHBIX
y3JI0B.

Jlis paccMaTpuBaeMoOro mpHuMepa BBIOMpAeTCS 3aBUCUMOCTH YTIIOBOTO TEpPEMEIeHUs
MIOMEUEHHBIX y3JI0B OT BpeMeHH. Bua nanenu « Yxkazanue napamempoe onsa evieoda cpaghuros»
C YCTaHOBJICHHBIMH METKaMu TMpenacTaBieH Ha puc. 7.22. I'paduku BbIBeIeHHBIE Ha SKpaH
MOKa3aHbl HA puc. 7.23.

Hns  ynobctBa aHanmm3a rpaduueckux 3aBUCHMOCTEH B MpOorpaMMme HMEeTCs
BO3MOJKHOCTh BBIBOJIUTH MIPSIMO Ha Tpadukax 3HAYCHHUS (PYHKIIMHA U apTyMEHTA B YKa3bIBAEMBIX
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Toukax. JlJis 3TOro HEoOXOAUMO BBIMIOJIHUTH KOMaHIbI "'6b1600ums 3HaueHus @yHKuyuu 6
yKazvieaemvix moukax' un "...apcymenma u Qynkyuu 6 ykazvigaemvix moukax'', KOTOpbIC
MEPEeBOJAT TPOrpaMMy B PEKUM pabOTBl, TpH KOTOPOM Ha BBIBEICHHBIX TIpadukax
oTOOpaXkaroTcsl 3HaueHus (QYHKIUM WM apryMeHTa U (YHKIMM B TOYKax, OJMKaWIIMUX K
KypCcoOpy MBIIIM B MOMEHT HaxkaTusi e€ jeBoil KHomku. OTMEHa peXuMa BBIMONHICTCS MPU
MIOBTOPHOM MMO/1aye KOMAaH/Ibl. Y AaJleHue BCEX BBIBEJACHHBIX 3HAUCHUUN BBINOIHIETCS KOMaHION
«ommeHumy nomemky eécex y3n06» (cM. MeHIO «Bwidenumpy). OTMEHA TOCIEAHETO U3
BBEJIEHHBIX 3HAYCHHUH OCYIIECTBIISICTCS KOMAH/ION «8036pam K npedvloyuiemy coOCmOAHUIO).

B paccMmarpuBaemMoM mpuMepe HaC MHTEPECYET pa3HHIIA YTIIOBBIX IMEPEMEIICHUN phluara
W JUIO0JIE B MOMEHT BO3BpaTa KOHCTPYKLIIMHM B MCXOJHOE TMojiokeHue. Jlyig aHanmmsa 3THX
3HAQUYEHHUI BBHIMIOJIHSAEM KOMaHIy ''6b1600umb 3nauenus hynkuyuu 6 ykazvigaemvix mouxax'’
(puc. 7.24) u yka3biBaeM JIEBOM KHOIKOM MBIIIH Ha COOTBETCTBYIOIINE IKCTPEMAIIbHbIE YYACTKU
rpaduka. ['paduku ¢ yCTaHOBJICHHBIMH 3HAYCHHSIMH (YHKIMA B yKa3aHHBIX TOYKaX
MpeJICTaBICHbI HAa pUc. 7.25.

Ha ocHOBe 3THX JaHHBIX MOXKHO TPOBOJHTH AHATHM3 JKECTKOCTH MEXaHWU3Ma KadaHUs H
JTUTIONIS.

Jns panpHeiimieid oOpaOOTKM MOMEIIaeM MOJy4eHHOe H300pakeHne B OO0
rpadUUeCKUi WIH TEKCTOBBIA PEIAKTOP, ITyTEM BBITIOJIHEHUS yXKe U3BeCTHRIX kKomaua <Ctrl+C>
n <Ctrl+V> npennazHaueHHBIX IS KOMHMPOBAHMS U BCTaBKM H300paxkeHus uepe3 Oydepa
obmena. Ha puc. 7.26 npencraBiieHbl HOJTYYCHHBIE TPAapUKH, TOMEIICHHbIE B TOKyMeHT Word.

ODH?HN%E MexaHM=aM KadaHWA OUIIONA pagMoloKaTopa
aZeM

T

Lz

Puc. 7.20. KoHe4HO-anemMeHTHaa Moaenb MexXxaHuM3Ma KadaHus Ounons
paguonokatopa C MOMEYEHHbIMM y3rnamuM Ons  aHanmsa
napameTpoB OBWXEHUS



232

B Nloxarop - Zenit-95
ain Bun Pearexcr Penrpap. Prcopars Buogenmo Orofpasr | Tpsonipocst Tekcrnpocm.  Borscwe Emsmus Crpasca

DSR2 2l @] o] = | x|SRy | 3 BomecruHIEREKERHE o I

JBENUIMTE +
Opwenmana MeXaHnsM KauaHuA SUTION “
Opmonmanta aneroums
¥ MOBEFHYTE »

kx FanarHTe Teryues nanaxerve K.

BACCTEHOEHTE) (OANEHME ] H SHECEHH e B A AT

CIBHHUTL »

Bupare MEPEMEUEHHA
M= 1ep= A=A i) g
e D e e Al
e = et e e ) CHAl

B breecTy TEMTERATHPE] M CTAUHEHERHO TRoEsoe
L= e e
A TP P P e OO Tt ED0e

Buisectu HAMIPAKEHMA, YCUTHA (yap. 3niopsi) m
MOACTRONKS WK Ak
AHHMELHA HANRAKEHHF UEMEHAIOWIMACA BO EDEMEHH

[[EETOREHE SHMYBIA HEN B e, TerTeRETyD

BeimoguTi aHaves napareTpoe & MOMELUEHHBIX yenas »
B BT T30 NG EAE 7 oI

(irotpesere IEHTPHMACE

PEARUMIA B SaKPEMEHHSE
CUMMEPHL PESKLLE B SaKPEMNEHUY
HAMPSREHI U UCH AW B3 neMenTax

Puc. 7.21. lNocnepoBaTenbHOCTb AEUCTBUN OIS BbiBOAA rpadmnkos
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OpnenTanua Me¥aHMEM KadaHMA OMIONA  pPAagMoJoKaTopa
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BeecTu HOMEDA BCER NOMEYEHHENS Y3N0E

T

Puc. 7.22. Bug naHenn «YkasaHue napamempoe Osisi ebieoda 2paghukoe» C
yCTaHOBMNEHHbLIMU MeTKaMu
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«BblieoOumb 3HavyeHusi ¢pyHKyuUuU e
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Puc. 7.26. N'padmkn B okHe nporpammbl Word

Ecnu nonp3oBarento HCO6XOI[I/IMO Oolee HO,Z[pO6HO BU3YaJIbHO HUCCJIICIOBATH KaKOM-JI100
Y4aCTOK BBIBEICHHOI'O Ha 3KpaH l"pa(l)I/IKa, TO IJIA 3TOT'O HY>KHO 0003HAYUTh ociae10BaTCIbHBIM
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Ha)KaTHUEeM JIEBOM KHOIIKM MBIIIN T'PAaHUIBI HHTEPECYIOIIETO Y4acTKa M BCJEN 3a 3TUM HaXXaTh
NPaByI0 KHOTKY MBIIIN. ['paHUIIBI MCCIeayeMOi 00JacTH MOTYT ITOCIIeIOBATEIFHO CYXKAThCS 10
BEJIMYMHBI 11aTa TI0 BPEMEHHU.

[lpn mepexome B peXuM BbIBOAAa TpaduKoB B BHIE TaONMIBI HAa SKpaHe OyIyT
oToOpaXkaThCs TOJNIBKO 3HAYCHHS apryMeHTa W (PyHKIMH BBIIENECHHOTO ydacTka rpaduka. Ilpu
H@KaTUW TPaBOM KHONKHM MBIIIM MPOMCXOAUT BO3BPAT K H300PKEHHIO pPaccMaTpHBAaEMOTIO
yuacTka rpaduka. Bo3BpaiieHne K MONHOMY rpaduKy BBIOTHSETCS MOBTOPHBIM Ha)KaTHEM
NpaBOW KHOIKH MBIIIH.

Ha puc. 7.27 nmokaszan pacCMOTPEHHBIN paHee rpaduK ¥ ero BBIACICHHBINA y4aCTOK.

MexaHM=SM KaugHMA OMIICIIA PaROMOICEATODA
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Puc. 7.26. 'paduk yrnoBbIX NnepeMeLLeHnn ounons paguornokaropa.
BblOENEeHHbI Yy4aCTOK 3TOro rpaduka



