4)

MHHVCTEPCTBO HAYKH 1 BBICIIETO OBPA3OBAHNS! POCCHIACKON OE/IEPALIN

GEJIEPAJIBHOE T'OCYIAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIbHOE VYPEKEHHE BBICIIEI'O OBPA3OBAHHS
«IOHCKOW IOCYIAPCTBEHHBIW TEXHUYECKHA YHABEPCHTET

(arTy)
KA®EJIPA «<MATEPUAJIOBEZIEHHE 1 TEXHOJIOT A METAJIJIOB»

UPPOBBIE TEXHOJIOT'HU B
MATEPHAJIOBE/IEHUHA

Meromraeckwe ykasarms

« maGopaTopbin paGorast

Pocron-na-Jlorty
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Na6opartopHas pa6oTa 1

Pa6oTa ¢ nzobpaxeHusmm B nporpamme
ImageExpert Pro 2

(2 waca)

1.1. Uenk paGotbi

Hayuuses NOAyUaTh, 3arpykarh W COXAHATS H3OOPWKCHIA, Ha-
CTPAMBATS 11X CBOFICTBA, OCYIICCTBANTE TPEXMEPHELTT POCMOTP pestbehon
W IPOCNOTP LBETORBIX CevCHItii

1.2. Onucaxue meHio U3obpaxeHne

OTKpbLITL. [103B07I5IET OTKPHITH HCXOJHOE H300PAKEHHE, MOJUIEP/KHBaAC-
Mbix porpavvoii ImageExpert Pro 2 dopvatos *.imy, *bmp n *.grd, 113
nanbheiimero anannza. B saxnanxe N3oBpaxeHne naiars kuonky «Ot-
KpLiTh». Ha dKpane MOSBHTCH AMAIOroBoe OKHO OTKPBITHE H300paKe-
wns. B kononke M paiita BHACIHTL HYKHOE WI0OPAKEHHE H N0
TBEPANTL HTO HaKATHEM KHOMKH «OTKPHITHY. Ha dKpane nossites ue-
XoaHoe n30GpwKeHIe.

Crumok. 1 s BCEro H300| wim (ppar-
MenTa Tpu Ko na-
SOWeHHE BeeX patiee ci0eB Ha ci10it «H300] "

BupeoMacrep. /lannas npowe/iypa nonessa np anase GbicTpoTeKy-
X KO nosty € TOUHOCTBIO J1071eHi CeRyH-
PEEILY i BBI30B 0J1-

o okna. Jlu dotorpadpmii oTeBILIX

KazpoB  BH/ICONOCIEIOBATENBHOCTH CIIEYET HAaKaTh KHOMKY «OTKPBITE» H

BHIOpaTH HyKHbIiE ait B opuate *.avi. Venonssys craizapribie KHOMKi

YUPABICHHS TIPOMIPBIBAHAEM BHICO B MAIOrOBOM OkHe BuwieoMacrep, ye-

TaHOBHTH HyKHBIT Kaxp. Tlocie monyuenus (oTorpadui HaKath KHONKY

TpivieniTy.
C

Jarpysaer n300| o cka-
HEPA HETIOCPEACTBENHO B NPOrpasmy 05padoTkit. [lepes nepssM ckari-
POBAHMEM BOCIONB30BATLCS YHKTOM Mewio M306paxeHue/Vimnopm/
Bblﬁop cKaHepa JUISl YCTAHOBKH THIIA HCTOUHHMKA (CKaHepa).

TeKyuero B

ietouiic (])mm‘



CoxpaHuTb Kak. Coxpansier n3obpaxenne B (il ¢ 3aaHHBIM HMEHEM.
CeoicTea n3o6paxeHus. [1o3sosser noyusTs HHPOPMALITIO 0 napa-

MeTpax i CrpocHi B nporpavve 1300 HMEIOT MHO-
rocrofityio cTpyKTypY. Bepxuiii coii — coii «Mapiepoi» (npospasbiii)
an Ha cHoCoK, "

pavok. BTopoit cioii «Overmei» (MPo3pasisii) MpeAHATHANCH UIA pasMie-
LeHHs OGBEKTOB, MOAYMEHHBIX B Pe3y/IbTaTe (WIBTPALIH HAH 1I060T0 ApY-

roro Tpemii coii (npospasbiii)
“en w1 makoruenms oGexro, Toceanrii cioii «soGpacentien (enpo-
Ipasibiii) s camoro

Jlas BLI30BA OKHA HACTPOHKH CBOFCTB H30OP@KSHHA HEOBXOMMMO B
saknajke WN3o06paxeHue naxars kHONKy «CBoiicTsa usoGpakenusy. Ha
SKpaHe NOABHTCA AMAIOroBOE OKHO CBOMCTBA H306pakenns (pvlc L1).
B s1oM okHe nosiHoe 0] " C:

cnom. Mo cnon 1300]

He-
MOXKHO Jie1aTh
HEBIMMBIMH, 1 H30GPAKCHIC B OKHE GYCT MCHATHCA B JABHCHMOCTH OT
KoAMHECTR CI0CB.

Co

a usobpaxenus.

| Menonssosarmie Zicnoes—— | Maparerpet | Kansi | Mapepsi|

Pain:  CAlmageEspert Prollmage\Praki2ins
Mpaext* B npoexTe He ucnanssyeTcs

Kovermapist
[ENimageEspet Fiollmage\Compoai brp.

[Useraosa: ||

Peep icofpoxemmn: 158043
eermerme 1,00

Eakeist sviepensn: [k
Macurats tRs

Puc. 1.1. Bun okia Coiicrsa wsobpaenms

r Jlns
aT0r0 B NpaBoii uacTi okHa CBOICTBA H3OBPAKENNA OTKPHIBACTCA 3a-

13



kiazka MapameTpel, u Ha HKpane MOABAACTCS CASyIouas HHpOpMaLUs:
ums (paiina pazmep 1300] . €/IMHULIBI
W3MEpEHUS, MACUITAd, CTATYC M30OPWKEHHA (MCTOMB3YeTCH B MPOEKTE
Wi Her).

TIPOCMOTP KaykI0r0 €105 BO3MOKEH € HTOMOILBIO 3aKI/I0K, Pacioso-

JKEHHBIX B NpaBoii yacti okua. 3aksaaka Kanbky saet uupopmauuio o

" cnosx: W «Obmexs Jlas caon <O
KHOMKA «BBINOHHTL KONHpYeT H300 <o e «O6-
exmury na ca0it «<lpoexyuuy, a KHonka «OUUCTHTH CIOI OAHOCTBIO
yaansier cnoit «Odvekmpy. Jlas cios «lpoexyuuy KHOMKa <Y AaHTH H3
/0% MO3BOAACT YAANTH BCe OOLEKTH 3AMAHHONO LIBETa €O ¢105 «[Tpo-
exyuuy. LIBet 00BEKTOB, NPE/IHATHAUCHHBIX IS YIAICHUS, 3a/1aeTCH Kyp-
COpoM Ha n3oBpakennn o, KHonka «OMHCTHTL CHIOM» MPOHIBOAMT
yaanenne cion «lpoexiuu».

Saisiaka MapKepb! 103Bossier npocMaTpiBarh CHHCOK MAapKepoB Ha
W300pAKEHNH, ONPEAEIAT MX THI H YAQISTh HEHYKHBIE MAPKEPhI ¢ H30-
Gpaxenist. [ YIQICHIA HEHYKHOTO MapKepa HEOOXOHMO BHOPATS ero
B CINCKE 1 HDRATE KHONKY Y AQINTS Mapicep.

T p. Crpout b
[1ockoe H3o0pakenue uis GoMbIICH HArIAHOCTH NPEICTABIACTCS PO~
CTPAHCTBEHHBIM, [71e 10 OCH Z OTKIRILIBACTCA HHTCHCHBHOCTL LIBETA
(puc. 1.2). Jlan 1 0 npocmoTpa T 1300) e
00X0MMO OTKPBITH 3aKiaiKy M3oBpaxenue i namars knonky «Tpex-
MepHBIii IpocMoTpy. Ha dkpane nossutes masorosoe okHo MucnexTop
HOBEPXHOCTH, B KOTOPOM NpeAcTaBieibi 3D- 1 2D-npoektuti. TTpit re-

Kypcopa Haz 1300} 8 nosie «2D- . BHU3Y
BLICECUMBAIOTCS NIPOCTPAHCTEEHHbIE KOOPAHHATB TOUKH, LBET H €ro
KOMIIOHEHTEI, TEKyIlas KpHBH3HA ncsepxlmcm W OpHEHTALMs JaHHOI

™ B odep . Jlas npocMoTpa Tpex-
MEPHOTO pestbega H3o0) HYKHO 3a7aTh B cepuue-
CKMX KOOpMHATAX (YTOa O — a3UMYT, Yroa 0 — BRICOTA Hazl FOPH3OHTOM).
BRIOPATH, HCTIONL3YS COOTBETCTRYIOLLIE BHKKH, YPOBEHb ACTAIH3ALIN
penbeda 1300 W ero y
HOATO COXDRHMTE B OTRSTEHOM baibue:e ibpMare % bmp (xiomms «Co-
XpauuTb») wan pacnevarars (kuonka «lleuars»). Tpn HeoGxoamMocT
MOKHO 3ATEHHTH OBPATHYIO CTOPOHY pebea W3oOpaienns (omuus
«OBpamuas cmoponay) WM HAAOKNTH HA TPEXMEPHYIO TPOCKIIO CAMO
w3o0pakenie (omums «Lfsem).
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 Hanpannerme.

oo
O
T

Pic. 1.2. Bitz oxiia Hucnexrop nosepxmocti

LT m———

LS —
7 User. I~ Goncropoid

i b

p Crpout npoduits pebeda
u Jlannyio np DY MOKHO Th 1A HAXOHK-
JleHHs IOPOTa GHHAPH3AWH, OPHEHTHPYACH HA 3HAUCHHS HHTCHCHBHO-
creii pona n uacTuibl. [las nOCTPoeHHs MPOGHIS HEOGXOANMO OTKPBITH
saiiazky VisoBpaxeHne u naxarh kHonky «Iloctpontens ceuenmiin.
Ha skpane noasuTcs 1nanorosoe OKHO JIByXMepHBIii IPOCMOTP pelih-
edpa (puc. 1.3). JUisi NOCTPOEHIS CeueHits BIOb KETAEMOro Hanpaiie-
A B 05 «H300pasicente» HEOGXOMUMO HAKATH JIEBYI0 KHOMKY Mbi-
LI Ha HAYATBHOI TOUKE, IEPEMECTHTH YKA3ATEI b Ha KOHEUHYIO TOUKY H
oTnyeTHTL KHOMKY. Ha MOTyHeHHOM Npodiie MOKHO ONpeaeiTh 3Ha-
HEHHA HHTCHCHBHOCTH M KOOPJAMHAT B YKa3aHHOH TOYKE H30GpaKeHns.
JIA% 5TOr0 HEOGXOAMMO Ha M30GpaKeHHH npoc}m!m LEUKOM MBIl
YCTaHOBHTE TOUKY. TouKH
TaKKe MOKHO YBIICTH HA W30OP@KeHHH, ﬂnn coxpanenns npodmnas
HYKHO HazkaTh KHOMKY «COXpariTh». [POQITs MOAKET GhiTh COXpaHeH
WM B BiAC KapTHHKH (GOPMAT *.bmp) WM B BHIE MPOMEPOB BHICOT
(1% 1I0CKUX H3OGIKEHMT 5TO 3HAUYEHMA MHTeHCHBHOCTEN), dopMaT
*.dat.




Jloyxepsi npocMoTp penveda

Mpoduns isobpamerhie

L

Pac. 1.3, Bia okia JImyxmepibiii npocwoTp peabeda

X151 Y46 Wmercuenocrs: 254

AxTvBHBIN UBeT. Tlo3sonser BbIGHPaTh PaGoUmil LBET H3 MOMHOI Na-
stpsl. [l 91010 B MyHKTe MeHio V306paxeHne BoiGupaeTcs MoAMEHI
AKTUBHBII LIBET, 1 aKTHBU3NDYETCA HAXKATHEM JIEBOI KHONKM Mbiun. Ha
IKpaHe NOABISETCH AMATOroBOE OKHO LIBET, B KOTOPOM KYPCOPOM BHIGHpa-
T Hy MBI LBET, W BIGOP NOXTBEPAIACTCH HAKATHEM KHOMKH «OKy.

BiGop padosero ipeta niepex «C
onioz0 duompay, Kouposariozo r/;lnhmpm) npH BbiHeCeHM Pe-
aynvrara gy Ha caon

Pa3mepHas nuHenka. ()Lynu,cmnnm HaJIoXKeHne Ha yron u3obpa-
SKHHA MEpHOI MHHETIKN 3a]aHHOI ATHHBI JUIA TPHBS3KH K MACLITAGy.
Jlns Havana HEOOXOAMMO 3a7aTh AKTHBHBII LBET, 4 TOTOM B JHAJOTOBOM
okne BeTaBka MapKepa yKasath pasMep MEPHOTO OTPesKa.

b OKHa Tossonser Th OKHA CO
CIIBITOM JIPYT OTHOCHTE/IBHO AIPYTa.
b OKHa #. Mossossier b OKHA Ha

IKpaHE MO3AMKOI, 3AHUMAIOLIEH BCIO PAGOUYIO 0BAACTH TPOrPAMMBL.
OkHa no pa3mepy M300paXeHUN. BeipaBHHBAET PaMKH OKOH 10O
xencmmem,uow pasmepy mnapammm
b MKOHKM. B MHHHMH OKHa.
BCe OKHa. Csoy BCE OKHa B IPOrpamme.




3aKpbITh BCE M30OPaXeHUs. 3akphiBacT BCe OTKPLITHIE W300pa-
KeHs 5e3 CoXpanenis.

1.3. MopsAoK BbINONHEHNA paboTbl

1. Ocywgecmeums sanyex npozpavaist ImageExpert Pro 2 na xomri-
10Tepe ABOIHBIM LICTKOM JICBOi KHOMKH MBbLLH 110 COOTBETCTRYIOMIEMY
APIBIKY Ha paboen crofe. [Tocie 3atycka MpOrpaMyibl O3HAKOMHTLCH ¢
3aknankoii Vaobpaxerue.

2. Omg G ii. B THOA KHOTKOI «OTKPBITE.
TIpocMOTPeTs THitbl (pailiaos, NOAICPKHBACMBIX MPOrPAMMOi. OTKPLITH
wsoGpaenie ball.grd. JLis OTKpITHA cpynnbt (haiios CaeayeT HaKaTh
KHOMKyY «OTKPHITHY, HAKATH 1 He OTnycKath krasny [Ctrl], noveriTs
Mbilibio ctenylomue aitni: IMX_demo.imy, Prifilgrd, Aamaz.bmp.
Haskath KHOTIKY «OTKDHIT».
eutie kadpos us Buiopars Bl na
saknajike N306paxeHue. Haxars knonky «OTKpbITh» B NOSBHBIIEMCS
okte. BuiGpath daiin Video.avi. 3amyctith mpocyMoTp, HCHOb3ys KHOM-
Ky «Play». 3aXBaTHTL BIKOK MBILLIBIO H IPOKPYTHTL BUICO HA TpeOye-
Mutii kaap. Hasath kuonky «[lonyuenie otorpadmiy. CHAMOK NOSBHT-
1 B BEpXHEM NPABOM YIITy HATOrOBOro okna BuieoMacrep. [l cos-
Janms aiiia ¢ STUM WIOOPAKEHHEM HA KOMIBIOTEDE, HAKATh KHOMKY
«ITpumenntyy. 3akphits okHo BueoMacrep.

. C 7 i. B

Thest KnOMKO# «Coxpa-
HUTH Kak» Juis TOABKO 4TO 1107 oc «Bu-
dcoMacmepa» wiodpaxenns. 3atath Hosoe nma. Coxpamnts daiin B
topwate *.bmp.

5. Ceoiicmea  usoGpascenus.  AKTHBHSMDOBATL  H30OpAKENHE
IMX_demo.imx. Haxats knonky «Cofictsa nsoGpazenusy. Havienis
1APAMETPI: KOMMEHTADHH, UBCT (hOHa, CAMHHIb! H3MEPEHHS H MACITAO.
Haskarb konky «[Ipumenitsy. CpaBHiTh BBeASHHbIE JaHHbIE ¢ 0TODPA-
KACMBIMH B TIDABOM BepXHEM Yriy dKpata. Bemoamuts (otorpaduio
NPH PATINION BHANMOCTH C0eB. Pe3yAbTaT CpaBiiTh.,

ToBTOpHO Hasath KHOMKY «CBOFICTBA M30OPAKCHHY. AKTHBH3HDOBATH
sakmaky Mapkepbl. BuiGparh o/ 13 JIBYX THIOB MApKEPOB 1 YJAIHTH €10
HaKATHEM KHOMKH «Va1Thy, 3aTeM VAT BIOONi Mapkep. OGpatith
BHUMAaHHE HA ABTOMATHUECKOE YJAICHHE BCEro Clofl. AKTHBH3HPOBATH 3a-
knaky Kanbkn. B nose «Obvexnbiy nakarh KHONKY «BbINOIHITS Mpoek-
wion. B nonie «/Ipoexiyu» 10l KHONKOM MBILIH WEIKHYTH HA TEMHO-
CiHeM tBeTe (BLIGOP AKTHBHOTO 1BeTa). Haskath KHONKY «YIaIHTh 3 CIOMY,
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Hasars kHoriy «OumcTimh coiby. Hasars kiorniy « Tpimenimiy. Cpasim
PESYALTAT PABOTHI C HHQOPMALIHOHIBIM OKHOM.

6. llpocsiomp mpexatepubix usotpacenuii. AKTHBISHPOBATS H306pa-
enne Ball.grd. Hawars knonky «Tpexvepiblii npocMoTpy. Ihyqun,
padoTy aBIGKKOB «Yposens demanusayuos w «Kj
(ABIKOK <<Yposeit demanisanuy Pe3Ko HE AEPraTh, JaTh BOIMOKHOCTH
nepecTpoiTL WoGpakenue). Hayunts aausue o «lsem». Binsnue
ot «OGpamuan cmoponay Harnaee wsyants, na Prifilgrd.

TepemectiTs kypeop B nosie «2D-npoexiusy W, ABUTas ero, oTcie-
JINTH H3MEHEHHE NapaMeTpoB. PaceMOTpeTh KakIblil apamMeTp B OT/eb-
Hoeti (uBeToBIE W, bl TOUKH,
BEKTOPA HOPMAIH, KPHEH3HA NOBEPXHOCTH). YKAIKA B NO/IE H30OPAKEHIA

asbisa pa. Havents npocwot-
pa B chepiueckix KoopanmaTax Ha apyroe. Haxars kionky «lTepectpo-
Ty, OleHNTS pesyLTar.

7. Hocmpoenue cevenuii usoGpaycenii. AKTHBIBHPOBATS H30GpaKEHIE
Aayas.bmp. Haats kionky «[loctpomtens cedenniiy. B oTkpuisiiemes
MAIOTOBOM OKHE B noe «H30Gpadcentiey, IPOBECTI AMHMIO. OUCHNTH
npousth. TepesecTnt Kypeop B nosie «/Jpochicab» 1 WEAKIYTh TEBOii KON~
KOii MBILIH 110 H300p@KEHIIO PO, TTOYMHTS MAPAMETPLI JOKATHHOTO
npocvotpa. JLus coxpanenis npodiis HaKaTh KHOMKY «COXPAHWTEY.
[Ttk MOKeT GbiTh COXpateH 1L B BIAC KapTitikh, w8 daiiie Aai-
Hbix (*.daf) i patbreiimero anamusa. Coxpanuts npoduan 8 dopmare
*dat B amunom Karanore. Daii HAXOMITCH B TEKCTOBOM BUJIE, CCOBA-
TCILHO, JOCTYTIEH /LT3 AHATN3A B JAPYTHX MPOrPaMMAX.

8. Jasepuienue pacomui. OUHCTHTL AMUHLIE KATAAOTH OT MOCTOPOH-
1 H30BpAKENHii 1 3aKpLITH nporpany ImageExpert Pro 2.

KoHTponkHble Bonpochi

. Kaxite popvars nporpasoii tPro2?
2. C dpaitnayn kaxoro opwata padoraet «BiizeoMactepy?
3. Kakoii c70fi noc npu ero Henos 2

4. Kakoii c10ii MOeT HAKATHBATS PE3ybTATH dmnb‘rpnulm W noa-
BeprarThest AanibHeiiieii KoppekTuponke?

5. UT0 031auAIOT Ykl ¢ 1 O B cepHuccKIX KOOPAMHATAX NPH NPO-
CMOTPE TPeXMEpHOTO peitbeda?

6. Jlas Kaknx neneii Moker Thea Tp pa noctpoers
ceuennii uBeToBOro npodin?




TNaGopaTopHas paGota 2

Mpuembl pegakt

(2 uaca)

2.1. Uenb paboTs!

Ossazets KauecTsa 1300, ii: apocts,
KOMTPACT, MaKCHMATLHAA HACKILLEHHOCTH. HayuHTLeH yCTpaisTh ae(ek-
Thl OCBELMIEHHOCTH H300PAKEHHA, POBOAMTH GHHAPH3ALMIO, OCYLIECTB-
2T, 06MEH 1300 ¢ apyrimn OC Windows.

2.2.0 meHio Pepakr

DuarpamMma uBeTOB. CTpoNT AMArpaMmy pacnpeicicHis HHTeH-
i (puc. 2.1). y marpasbt

MHTErpaBHOi HHTSHCHBHOCTH 1N PACHPEACIEHIA OLHON H3 UBCTOBLIX
cocrasasionutx. Tlpi HaxaTHin KHONKH «JlHarpavya UBETOB Ha HKpae
TIOABHTCA JIMATIOTOBOE OKHO, B KOTOPOM TIOCTPOEHA AMArPaMMA pacnpe-
eI HTerpanbioii nrrencusHocTH. B npasoii yacth okwa pacnosno-
JKEHO MEHIO LBETOBBIX COCTABIAIOUIX. [UIA NOCTPOCHHS AMArpaMMbl
PACTPCACHCHIA MHTCHCHBHOCTEH OHOI 13 UBCTOBBIX COCTABIAIONIIX
HYAHO OTMETHTD B MEHIO COOTBETCTBYIOUMIE Bet. [0 AMarpamyoii 11o-
Ka3aHO H3MEHEHHE HHTCHCHBHOCTH J@HHOTO UBETA M CPEAHCE HAUCHHE
MHTEHCHBHOCTH. JIHATPANMA LIBETOB MOJKET ObITh HCTION30BAHA U1 Ha-

i nopora 6 Ecan mnrep Hac OBHeKTH
WMEIOT TEMHbii UBET 1 PACTIONOAKEHEI Ha CBETAOM (hOHE 1TH HAOGOpOT,
T0 FHCTOrpamMva i ii JBHAT OZUIH

MAKCHMYM Ha Heil COOTBETCTBYET 0BheKTaM, APYroit — (ony. Muminmys
MY HUMH SBASCTCA ONTHMATBHIM /LT 3a1aHIA 10POra OHHApH3AIIH,
B HEKOTODHIX CAYUAsX B KQuecTBe M0pOra GHHAPH3ALUMN HCTOAB3YIOT
cpejiHee 3HAUCHNE HHTCHCHBHOCTH.

Tpchdprauun n306paxeHns. Bx,lxmdu JIMAZIOrOBOE  OKHO

pie fisbix pasMepoB
oGpaKeHI s BHIBPATH OMLIIO «Pa33ep» W FALATh HOBKIIE PasMEp
" coxpaniTh

caeayer Bbmpmh onuitio «Vaecms nponopyuy. JLA M0BOPOTa H300PA-
CHITA HROBXOMIMO BHOPATS OMUIIO «/T060poM», 3a1aTh YTOA B rpaty-




cax u wanpansenne. Tlocie YCTAHOBKH TPeByeMbIX 3HaseHil HakaTs
KHoMKy «[IpHCTYMHTE.

“Wnrencusmocts.
 Wipssied
 Kpachei
1 Zenereit
" Cirit.

e T wen |

Cpeavee swasere uTencussocri 1718

]

.

9. e%

Puc. 2.1. Mpiviep useron 1 padur.by

Avcnponopuua npu CbEMKe. YcTpaHseT AHCHPONOPUHIO TPH
ChEMKE NIYTEM BBOJA KOPPEKTHPYIOUIero Kod(ydpuumenta, KOTOpbIii onpe-
JIeNAETCA KaK OTHOUICHHE JUTHHBI OJMHAKOBBIX OTPE3KOB (B MMKCENAX) Ha

OBbeKT: cHATOM T 1O 1t Bep ;

OTTeHKM Ceporo. 3aMenseT Bee UBETa H300PAKEHHS OTTEHKAMH ce-
poro. B kaknoii Touke NPOBOAMTCS HHTEH-
CHBHOCTH TPEX UBETOBBIX n

COCTABAAIOUMX M0 CPEAHEMY 3HAYCHHIO. [L1s MCTIONB30BAHMA AaHHOTO
NPeoBPA30BaNIA Ha BEPXHEH MAHEH IKPAHA C IOMOLIBIO MBILIH BHIOPATS
sakiajky PefakTupoBaHue u Hakath kHONKy «OTTeHkH ceporoy. Ha
IKPAHE TIOABHTCA OKHO, B KOTOPOM HEOGXOIMMO BHIGATS, Ha KAKOM W30~
OparkeHin (Ha CTAPOM WIH HOBOM) HYXKHO TIOJIY4HTh PE3yJIbTaT npeodpa-
30BAMS H TI0CIIE HTOFO HAKATL KHOMKY «BLITOANNTLY.
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Heratus. Bee usera u npot
M. TIPOBOANTCS ONEpaItis HHBEPCHH HAL KaKI0H KOMIOHEHTOM BT,
JUis Henosbs J@HHOTO TIPCOs BHIOPATY 3aKiaKy Pe-
AAKTMPOBAHME 1 naxkath kHoNKy «Heratnsy, Ha skpane nossiTes okHo,
B KOTOPOM HEOBXOHMO YKA3aTh ¢ NOMOILBIO MBI Ha KAKOM H300paKe-
It (HA CTAPOM AN HOBOM) HY’KHO NONYSHTH PE3yIBTaT MPeospasona-
HItA, 1 HOCIIE HTOTO HAKATH KHOMKY «BbIMOARNTELY.
Bee useta i1300) A YCPHBIM 1 Ge-
JIbIM, B 3aBHCHMOCTH OT BBIOPAHHOFO fopora. [Topor GHHApH3aLITH BapLHpY-
ercs o7 | 10 255, ECii HITEHCHBHOCTS B TOMKE NPEBLILIACT 3HAUCHIE 0PO-
Ta, TO UBCT MITEPNPETHPYETCA Kak Oebiil, ECI HHTEHCHBHOCTL B TouKe
MeHBLLE TI0pOFa, TO LBET 3aMeHsIeTCs Ha uepHbiil, PesyabTar aeiicTais npe-
OBPA3OBAIITA MOYKHO HOAYHITH 1a CTAPOM 1T HOBOM H3OOPACHIAX.
ApKOCTb. BhisbiBaeT AMAIOroBOE OKHO NOACTPOiikM spkocti. [lpe-
0BpA3OBAHIE NO3BOSET YBEAHUNBATE WIH YMEHBIIATh APKOCTh AKTHBHO-
10 H30Gp@KEHHA Ha BeAMIHY 10 32 eAMHILL HHTCHCHBHOCTIL TIpH BLIXO-
1€ 3a rpauHbie 3Havenis niTeHensroctH (0...255) APKOCTL TOUCK CHi-
aeTCH PABHOI IPAHNYHOMY JHAUCHHIO, HTO TIOIBOACT MPOBOMTH HPKO-
CTiyI0 HABTPALINO 11300pakeniis. PesybTaT AciiCTRI MpeoSpasoBaniis
MOKHO TI0/TYHHTH Ha CTAPOM HIAH HOBOM H30OPAKEHHSIX.
KoHTpacT. Bri3biBaeT AHaioroBoe OKHO YBEIUtCHUA KOHTPACTA LIS
AKTUBHOTO H30OPWKCHHA. 3HAUCHIS KOHTPACTA 110 KAKAOH KOMIIOHCHTE
uBETa MOTYT OBITH yersens B npesenax ot 1 10 127. Tpu yseanuenin

KOHTPACTA CTYTEHHATOCTD MO M Pe3Ko BO3paCTAET, HTO Mo~
SHOIET YCTpANNTY paRTOCTS wioOpuAeni. Ho b T0ke wpevs 910
NPUBOAUT K TH 1300} Pesynprar neiictus

1PEoBpA3OBaHHS MOKHO HO/YHHTL HA CTAPOM Il HOBOM H30OPAKEHMSX.
. Pacup ,"mdnasml ApKoCTEi
Tekyuero Ha svomnbii (0...255) ¢ yeme-
HHeM 1BeTOROI HackiennocTH. LpeToBoii ananazon pa\cumpueTcﬂ or-
JCTBHO 10 KakA0i LIBETOBOIT KOMIIOHEHTE.
YcTpaHeHne rpagvenTa. Yeipanser rpaMenT OCBeLIEHHOCTH ak-
THBHOIO 1300pakenis. Peabed) HCXOMHOTO M3OGPAKEHNA AIIPOKCHMH-
PYCICA HAKIOHHOI ILIOCKOCTEIO, KOTOPA 3ATEM BHMHTACTCA 3 H300pa-

Kems. B ¢ Marcusiamsnas nacoiuy

nocmw» nosyumTh W Hac rammy.
Yerpanser b rexyuero o~

Opakenns. Pestbed) HCXOIHOTO H300PAKEHNA CIIAKHBACTCA MyTEM YepesHe-

Wit 3HASCHIT HHTCHCHBHOCTEHH B 00ACTH yKasanHoro paaiyca. Tlocae 1oro
CraKeHIBII PO BbIMITACTCA 13 HCX . BriGop paiyca soitbi
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CrUIAKMBaHIS TO3BOJAET YIIPARISTH NAPAMETPAMH Y/IATAEMOr0 MAKPOPEbe-
(pa. Beuuna pasunyca sapeipyetca B auanasone ot 1 10 50.

Bbigenute dparMeHT. Sleisercs cranaaptHoii npoueaypoii OC
Windows. T03B071A€T BHICITH (BPArMEHT H30OPAKCHIA s JabHeii-
uieif oGpaGoTk. JLis BhCCHI (PArMEHTA HEODXOIMO HIKATD KHOM-
Ky «Boiaenith parviciy. [IOMECTHTS KYPCOP Ha HCCIEYeMOe H300pa-
skenme. HakaTh J1EBYIO KHOMNKY MBILIM Ha MCXOHOI TOUKE W IepeMe-
1ATh, He OTIYCKAs, 70 MONyHEHHs PAMOYTOILHHKA KETAEMOro pasMepa.
TIpy AOCTHKCHHH KOHEUHOI TOUKH KHONKY OTIYCTHTS.

®parmeHT no pa3mepy. [losgomsieT BRACAUTL (parmMent nzodpa-
KeHMs 3a1aHHoro pasmepa. B sakiaike PeaaktuposaHue neodxoanmo
HAKATH 1BE KHOMKH «Bbuieauts pparsent i «DparMent 1o pasmepy».
Ha kpanie MOABHTCS ANAIOrOBOE OKHO (DPATMEHT 1O PA3MEPY. B KOTO-
pom b BEPTHKAILHbI 1 T : ii pasme
Phi (DPATMEHTA B CAMHHLIAX HIMEPEHIS 1 HAKATH KHOMKY «[IpHMEHHTHY.
JIns BbuleeHHs OGNACTH TIGPEMECTHTL KYPCOP B MOJOKEHHE JEBOrO
BepXHEro Yt aeMoro (parventa 1 W 0K e~
BOF KHOTIKOH MBILLIN.

OTMeHUTL BblaeneHue. Tossonser OTMEHHTH BbiieaeHue (par-
MeIITa. PAVKS BUUICTEHIH 11 I5OGPREInI HCTesaeT.

b, Sleaseres ci p i OC Windows. Bui-
Pe3aCT (IpArMENT W3 AKTHBHOTO HIOBPAKEHILS 1 OHOBPEMEHHO KOMMPYET
ero B Gydep obvena ii ciere, Eean et

MHOTOCHOiHYIO CTPYKTYPY, TO B Gy(bep 0OMeHa rovelaeTes (parment
(oTorpadin BIIHMBIX C0eB H300paKens. Tl OTCYTCTBHM BhACICH-
HOTO (hparMenTa BLIPE3acTCs Bee H30OpaKeHHe.

KonupoBaTe. Ssaserca cranpapruoii npoueaypoii OC Windows.
T03BOAACT KOMMPOBATH BLIACACHHbIT (parMenT n3odpazkenus B oyhep
oBMena, ECAM H300pakentie HMeeT MHOFOCIONHYIO CTPYKTYpY, T0 B Oy~
Qep obMena nometiaeTes pparMenT GoTorpadHit BIIIMBIX CIOR 130-
Gpaxeris. TIpi OTCYTCTBHI BhieICHHOTO (hparmenTa B Gydep Kommpy-
eres 1071HOE H30BpakeHHe.

BcraButh. Spasercs cranaprioii npoueaypoii OC Windows. Ko-
HHpyeT B nporpammy H3obpakenue n3 Gydepa oomena. Padota ¢ Gyde-

C

pom obven 1 ¢
Windows.
Kagp. Cosaaer konuio Bbije r0 (hparmenTa ¢ co-

XPaHEHHEM CTPYKTYpbI ¢10¢B. [IpONAanHe OTACTLHEIX MAPKEPOB BO3-
MOKHO, CCIH TOUKA HX MPHKPELICHIA BHIAZacT 30 FpanHuILy Kaipa. Ecam
(pparMent He BhIACICH, TO JICIACTCA KOMUA MOIHOTO H300paKeHns.



no py. ABTOMaTHueckd pasduBaet
1300pakeHie Ha KAIPB 3A1AHHOTO PA3Mepa H PACloNaraer Hx B BHAE
mo3ankn. JUis aBTOKQAPHPOBAHKA CIEAYET 3aaTh PasMep Kajapos H Ha-
Kath KHOMKy « [pHMEHNTL.

2.3. NopsAokK BeINONHeHUs paboTk!

1. Omupuims wsodpaxcenus Yacruup.bmp, Color.bmp, Prifilgrd,
Lllap.grd, Amas.bmp, Ipagur.bmp, IMX_demo.imx.
2. 7'/71171r(/lr//umpmmmw uzodpanicenus. OTKpoITH 3aknanky Peaaktnpo-

BaHve 1 : u, bmp. Haar, kiomky
«Tparcipopyas mnopa,xumsi» Wsyuus paGoty w3meners pasviepa npu
" o « Vs Wsvenrn

PA3MEp H3OGPAKEHIS C YUETOM ero nporopuii. JlaTh OTEET Ha BONPOC: Be-
JICT 1 H3VEHEHHE H300PAKENHS K YMEHBIICHIO MOFPILHOCTH IPH pacueTe
actit? TT0BTOPHO OTKPBITH JMan0roBoe okHo Tpancdopmauus sodpa-
awenist, OCYLICCTBHTS NOBOPOT H300pakenia Ha 43 rpazycos. Kakoe iivie-
HEHIE KOHICHTPALLH OOBEKTOB MOKET HECTH JaHHOE npeodpasosanie? 3a-
KPbITH H300paKeHHe §e3 COXpatenns,

3.1 yoema. Akt Color.bmp.
Hasarb KorKy «JlHarpaviva usetosy. npommpm. H300paskKene 10
OTICBHEIN UBCTOBNIM KOMIOHEHTAM. OUCHNTS JaCHis Ceaiix it~

10 Ka#0ii W HHTErPAIbHOE 3HAUCHHE.
TocmoTpers pacnpesieienue 115 Ka/10ii UBETOBOI COCTABAAIOLIEH.

4. Heeamus ¢ usoGparcenus, Jlpa pasa nposecti npeodpasopaiie Ha
n306paennn Color.bmp, nBa pasa Haxas knonky «Heratusy, Caenars
BbiB0A. JLaitioe NPCOGPA3OBAIIE ABIFETCA HE TOMbKO uuaepuicn usera,
Ho npodus. Akt u Prifilgrd. b

6 crionbays «Tj ii npocMoTpy. Bmmuun, 11peot-
pasosanme «Heeamuey. CHOBA MPOCMOTPETH HIOOPAKEHHE, HCTIOMbIYS
«Tpexsieprvtit npocsiompy. CPaBHITH PesyILTaThL.

5. Sprocm usody Hayuus, npeod) Sprocmy uso-
apancenuspr. AKT o) Wlap.grd. Hawam, xionky
«CHUMOK» JUIA 10AYUeHHs Konnu i3oGpakennst. [Tposeiars j18a pasa nojt-
PAIl NpeoBpasoBaHye ¢ MapameTpoy + 32, TpH Pasa NOAPA ¢ NapaveTPOM
32 11 oztum pa3 ¢ napaveTpoy + 32. OUEHITH COKPALISHHE CICKTpA.

6. Koumpacm. Axtusnsupoars woopaxenie Ulap.grd. Haxars
KHOMKY «CHUMOK» A1 110 Komi TpocvoTpers
AMArOHATLHOE Cevenie, Henoawys «locmpoumes cevenuiny. Tposecti




npeoBpasonanie «Kommpacmy ¢ yposiiem 30. CHOBa HPOCMOTPETH Sfa-
ronaLHoE ceeitie. PelyTbTaTE CPaBHMTE.

. Hso0) 5 cepozo. B rhes
sauies  «Ommenxu cepoco wa wiobpaxennax Ipagur.bmp u
Aamaz.bmp.

8. Tpaduenm ocsewennocmu. Awrimiuposars, wioSpaeire Tpa-
ur.bmp. Brinomrs « Pe-
3yALTAT OUSHHTS.

9. Marponeoonopodnocms usoGpascenus. AKTUB3HPOBATH W300PA-
skenie Aamas.bmp. Bumonnnts npeodpasosanme «Maxponeoduopoo-
fOCb> € MUHHMATBHbIM PATHYCOM PaBHbIM 1. Ouenuth pesysbrat.
HHOPNALIIONIION OKife NPOTPANAbI OGPATIITS BHHMAIC Ha TOsBICHHE
KHOTIKH OTMEHBI RE ! 30BATLCA KHOIKOH .
Tposecti «

MAKCHMAIbHBIN PAIYCOM pasibiM S0. Pesyibtatst cpasiith. Cierath
BLIBOAL, 3aKPbITH H30OPAXKEHIE 063 COXpAHCHIA,
10.

. nac :
Ipacpur.bmp. Haars, kHOIKY «MaKCHMa/bHas HACHIIIGHHOCTE, OUCHITS
puELIHpeE kTR

1

usopacenus. Akt b I'pa-
urbmp. Tl0CMOTpETH cpeasiee 3Hauenite MiTeHCHBHOCTH B okie Jlma-
rpamma useros. Haxarh kHorky «Bunapusaiusy. YCraHoBUTh cpesiee
3HaucHne B Kauectse nopora. Tposecti npeodpasosaniie. OueHHTS pe-
syawtar, Haxath knonky «Otmenay. CHOBa HakaTh KHOMKY «Bunapusa-
1. TloakoppekTHpoBaTs 3nauenie nopora. Haars kHorky «[Tpucty-
1TE». CPaBHITh Pe3yIbTaThl,

12. Padoma ¢ ypacsienmau. Buiaenuts GparMent na i306pakeni
Color.bmp ¢ NOMOWELIO KHOMKH «Bbizenuts Gparver. Haxars kHonky
«Konuposatsy. 3anycrurts  nporpammy Paint  (Iyck/lpoepammbl/
CmandapmHbie/Paint). Buidpars nyukt menio [Tpaska/Becmasums
nporpavvbi Paint. Havenits oTkpeisiieecs nsobpaenme. Bouienrs na
weM (parment u BwOpath nyHkr menio [paeka/Konupoeame npo-
rpavmbt Paint. Tocsie o1oro nepeiitn B nporpaviyy ImageExpert Pro 2.
Hakath knorky «Berasihy. Pesyiibtarsl ouenits. Bouieants parsent
na wsoopaxennn Color.bmp. Vavemnrs user dona. Haars kionky
«Bhipesathy. ChoBa BbuteinTs (parvent Ha wodpaxerin Color.bmp.
Bocroib30BaTes npeodpasosanien «Ommenki cepozo. Pesyibratsl
oteiTh, Hazkats KHOMKY «DparsenT 1o pasmepy». 3aiath pasviep 50 * 40,
ILLeAKAY TE J1CBOH KHOMKOI MBILIH 10 WIOOPAKEHHIO. OTCACHTS Pe3yiTh-
TaT WeuKa BOAMIN NPABOIl IPAHNIIL H300PAKEHHA (OTPAKEHHE PaMKH
ot kpas). Haxars kHonky «Orvena Bhiienesnsy.




13. Kaopuposane uzobpaxcenus. Buneants Gparment ua oopasie-
i IMX_demo.imx. Hawats kionky «Kaapy. AKTHBH3HDOBATL 30~
opaenne Color.bmp. Haxars knonky «Asrokaapuposanue». Huuero
HE MEHAS HakKaTh KHONKY «[TpuMennTby. PesyibTar oLeHuTh.

14. 3asepuienue padomst. 3axpurm, nporpavsy ImageExpert Pro 2
Ge3 coxpanenis H300paKenii.

KoHTponbHble Bonpock!

1. Kakoe KOSHUECTBO OTTEHKOB CONEPAHTCH B HATHTPE CEPOTo seTa?
2. Kak M3MEHSIOTCH HHTEHCHBHOCTH UBETA KAKI0/i TOUKM 10CIIe MpH-

MeHens npeodpasosanis «Heeamuey?

aK BLIOHpACTCH NOPOT NPy GHHAPH3ALHK H300PaKEHH

4. Uemy Gyzer pasna i Th ToKN C
238, ecaun ce APKOCTH yBeAHSHTH Ha 32 e
5. Kaoii ii npeen P 0 korTpacta?
6. Uro Te ApROCTH i npeod-
M AbIAs HACHLUYEHHOCHTDY)
7. Kak ycTpansior rpaent "

iso0pakens?



TNaGopatopHas pa6ora 3

MeToabl 06paboTku U aHanu3a usoGpaxeHuit

(4 waca)

3.1. Uenk pa6otbi

Opnaers Metonavn Oxonrypusania, ucdysmn, TnkTon koppek-
win, Jlunatawn n Iposn At 0BpaGoTKI W30GpaseHnii. Haysibes
BLUIGAATH KIACTEPbI, ONPEACAATH OPHEHTALLIO, AHH3OTPOMHIO, HIEPOXO-
BaTOCTH M b JUIA aHalin3a il

3.2. Onucaxue meHo Metoab!

YaaneHue rpaHnuHbIX 06bEKTOB. Yiaiser 00beKThl aKTHBHOIO
usera, rpanmeii Tl y npyere-
HIS HEOGXOMMMO NPABHABHO BHOPATH AKTHBHBII 1BET UIS 0GBEKTOB 1
LBeT (hoHa L1 FTHBKM.

OKOHTypuBaHuMe. [TpousBoIHT OKOHTYPHBAHHE H30OPaKeHNA, T.e.
OCTABIACT TOABKO IPAHHIIL 0OBEITOB. OKONTYPHBANHE OCYIIECTRIACTCH
TI0CPE/ICTBOM CPABHEHHS LBETAa KakI0H TOUKH W3oOpaxenws ¢ 8 Gim-
sKaiftnivn Toukami, Ecan cpean Gawkaifmix cocereil Aannoii Touki
€CTh X0T5 Gbl 0/iHA JIDYTOFO LIBETA, TO JAHHAR TOYKA BKIIOUACTCH B KOH-
Typ OGBeKTa.

JLns nIpUMEHEHNs ITOTO METO/a HYKHO OTKPITH 3aKkiaiaxky MeTogs! n
nakarh Knomky «OKoHTypuBanue. Ha Kkpane nossutes okio OKOHTY-
puBaNIe H300paKensL. B HeM HEOOGXOAMMO HakaTh KHOIKY «Bbino-
HUTBY. Pesysibrar JCHCTBHA METONd MOKHO MOJYHHTh, CO3dB HOBOC
W300pAKEHIE HIH H3MEHHEB CTapoe.

OKOHTYPHBAHHE  [IGICCOOOPA3HO  TIPHMCHATH  Ha  H3OOPAKEHHAX,
HMEIOUINK HeTKHE FPaHHLbl 00beKTOB. Koria rpaHiiisl 0BEKTOR PasMbi-
TH  PEKOMEHIYETCH MPeABAPHTENLHO HCMIOTLIOBATS MPEOGPAZOBaHIe
«Konmpacm.

Korza & ecTh «paBh» — e

(et chemrn npH crabom otaemermm Manoii BblAEPKKE — NPOBOAMTCS

YCpEAHeHHe miTeHCHBHOCTI B yKasannoii obaacti (puc. 3.1). Crenens

1< 10 noAb3oBATEICM HA WKALE. Vepei-

HEHHe MI k:oluuu TOUKH jmTes B G-
nacTi momanbio S = (2n+1)° mikceneii.
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124 (122|122 124|122 | 122

122 52 |123 | —» | 122115123

123 (122|125 123 122|125
Prc. 3.1, Tpumun paGorss merona «Jugpebynusm (n=1)
Jlns 1010 Metona Haars kHONKY «/lnd)-

(y3u. Ha dkpane nossures manorosoe okno Juddysus, B KoTopom
HYAHO YCTAHOBHTE CTEMEHb PASMBITHA, T.€. 00AACT YCPEAHEHIIA HATeH-
CHBHOCTH BOKPYI' TOUKH. Pesyabrar AeficTBHA METOAa MOXKHO MONYHHTD,
Ha HOBOM HJIM CTApOM H300pakeHHH, BBIOPAB COOTBETCTBYIOULYIO OMUHIO
W HaaB KHOMKY «[TPHCTYTIHTLY.
MukTon Korna «psbw» B LBETE CMEKHBIX
nuKcesei, nyTem
LIBETOBOTO KA B OKPECTHOCTH Kak 10/ TOUKH W30Gpakeris. Jis 5T0ro ana-
JM3MpYeTCA LBeT GUInKAiiiiX coce/ieil 1aHHO TOUKH M BLIOHpaeTe HauGo-
see wacto serpesaiouuiica (puc. 3.2). Tlocie SToro BT Touk 3avenseres
Pazwme] B KOTOPOit UBETOBOI aHa-
nm, onpezensierces Kak (2n+1)’, n Bapbupyetcs B npesesax ot 1 10 10 nukee-
pasmepa MOJKET NPHBECTH K
(.yIuCCTECHHblM BPEMEHHBIM 3aTPaTaM H roTepe HHpOpMALiL.

124|122 | 122 124|122 (122

122| 52 |123 | —» | 122122123

123 (122|125 123 (122 (125

Prc. 3.2, Tipmunn padors: weroza «/TuxTon xoppextyu» (n =



TTHKTOHOBLIM (JILALTOM YCTPANAIOTES MEITKHE AChEKTH H30DpaKEHiA
1 OGLEKTHI, IMEIOUIHE MAYIO TOLINY, HATPHMEP LAPAMHibI (piC. 3.3).
Tpi MHOFOKpaTHOM npivenetii [Tk TOH KOPPEKIH BLICTYIIbI OGTLeK-
TOB MOFYT CLAQKHBATLCA (PACTBOPATHCA), BIANITbI 3APACTATE

ossomanin seroza «lTuxTou Koppexyum» 1
cx0AHOE IOGpIREIIE, G~ N0CE IphMEHeII

a 6

Puc. 3.3. puep
AR LAt @ —
THKTOROBONO dHALTPA (1 = 2)

Jlan YTOro MeToza Heod Waath kHomky «Tik-

Ton Koppexiuay. B amaroroom okne IuxTon Koppekums 1a mkaie
YCTAHOBITL PANYC OKPECTHOCTH BOKpYT TOtKi. Kypeopom oTweruT
onunio «Cosdams nosoe usobpavcenuer wan <Havenumy cmapoe uso-
Gpadicentien W HaKaTH KROMKY «[IPHETYIITHY.

Aunatauus (3po3aus). Merojt CAYKHT /LTS PABHOMEPHOTO YBEIH-
UeHIS IO 0GHEKTA 3ATAHHOTO aKTHBHOTO UBeTa. CTENeHb YBE-
ueins 7 < 10 yeTanasaBaeTes ABIKKOM Ha wikaste. ECn B kavecTse a
THBHOTO 1BETA 3a1aTh WBET (JOHA, TO NPOM3OIICT PABHOMEPHOE YMCHb-
wente 06LeKTa (dpo3is).

Lger BuiGpannoii obacth 3anaeres knomkoii «llpoda useray ta 3a-
Kiake VIHCTPYMEHTSI. HabecTit kypeop B TouKy 061acTi, Kotopas 0y-
AT HCCAC/IOBATLCA, 1 HAKATH AEBYI0 KHOMKY Mbiti. Mudopmaiutio 06
MHTETPATLHOM LBETE W OCHOBHBIX €r0 COCTABIAIONINX MOKHO YBHIETh B
BepXHeM npasoM yrty kpana. [0cie HTOr0 HaKaTh KHOMKY «/lunata-
sy B 3akiaake Metoabl. B auanorosoM okue JuaaTaumus ycranosuTh
Ha WKale CTENCHE YBOMMMCHIS 00:1aCTH 3a1anHoro ueera. Kypcopom
omveTiTy om0 «Cosdams Ho6oe uzodpancenuey Wi «Haveims
cmapoe usodpascentey W HOKATL KHOMKY «[TpHCTYIITDY.
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OpwueHTaums. Mero1 aHaiu3a TPEXMEPHBIX MTOBEPXHOCTE 110 Marpam-
Me OpHEHTALT BeKTOPOB HOPMANEi MHKpOILIOCKoCTeli. Pertbed) onmchiBaeTes

Ha i 3HAUEHMAX BICOT. [l
KAKI0/f MHKDOILIOCKOCTH ONpEGIIACTCA BEKTOp HOpMasth. Bekrop Hopmatn
TIEEHOCHTCA B HAUANO TOAPHBIX 1 010 Ha ep
(prc. 34). B opu-
CHTHPOBOK BEKTOPOB HopMaieii. Jlatee Bosmoskia (risTpaia pacnpesienc-
HUISL 11O 3aZIaHHEIM Y08 Ha HCXO/IHOM 1300D:
UM TUIOMIAZOK, Tl HOPMATH HAXOATCA B YKA3aHHOM amanasome. Taioke
MOKHO MOJYHHTE AMArpaMMY i

TI0BEPXHOCTH C PATHYHBIX CTOPOH.

Pic. 3.4, Bua okna lnarpamvia opuentaunii

Jlns npuMeHeHns HTOr0 METo/Ia OTKPHITH 3akianky MeToab! u nakats
kHOnKy «Opuentauus». Ha skpane noasurcs amanorosoe okHo Opuen-
TAUNSA NOBEPXHOCTH (MOKHO OTMETHTH onumio «Ocsewenue nocepxno-
cmu» W BHIOPATE JKesaeMyio noacseTky). Haxats kiomky «[Ipuerynmtey.
TosBiTCH OKHO JLHArPAMMA OPHEHTAIMI, B KOTOPOM YKA3aHEI TeKYIIIHE
IHAUCHHA AHANA30HA YTJIOR JAHHOTO CEKTOpA C)ephl H KOMIMHECTBO HOP-
Majteii B HeM, a TaKKe IHaveHMs Makc-
MaJIbHbIE 3HAUCHHA NAPAMETPOB MOKA3BIBAIOT HHTEPBAN YITIOB C MaKCH-
MAILHOI ILIOTHOCTBIO HOPMAIIET W KOTHYECTBO HOPMATIET B HEM.

noBopoT ep it i ¢ no-
MOLLbIO IBHAKOB Ha TOPHIOHTAILHOI 1 BepTHKATBHOI mKae. L[per -
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TEHCHBHEE B TOM CeKTOpe C(pepbi, I/i¢ MIOTHOCTH HopMmasteii Bhie. Te-
KylIlie 3Hauenis yrios Ha ciepe NOKazblBAIOTCS PAMKOii KpACHOTO IiBe-
Ta. KolKa «YCTaHOBHTHY NepechiiaeT Tekylie jaumbie & «Opuenma-
yuonNbIEL ompy, KOTOPHIIL BHICGIACT HA HCXOAHOM H3OGPANEHIH 00-
NCTH C YKA3AHHBIMH OPHCHTALHANM.
Knacrepbl. Meron sbiiensier Kiactephi (CKOMICHHs OOBEKTOB) Ha
Jlas atoro 3AIATH KPHTIIECKOE
PACCTOAHHE MEKILY ODBEMHACMBIMM 00beKTaM. BOKpYT Kak0ro 00b-
eKTa Wceseiyeres 0bMacTh 3aj1anHoro pasvepa. Ecim B Hee nonanaior
COCeIe OGBEKTH, TO OHI OUEPUHBAIOTCH Ha HIOOPAAKEHIH LIBETOBOI
rpaHuLeii KaKk 07K KiacTep.

B saknanke MeTogel naxars knonky «Knacrepb». B amanorosom
ke TPAINILI KIACTCPOB 33/1aTh KPHTHUECKOS PACCTOAHHE MEKAY
OBLeKTaMI (B CAMHILAX H3Mepeni). Kypeopom oTMeriTs oo «Cos-
damy nosoe 306 wn «Have cmapoe 3oy n
HakaTh KHOMKY «[IPHCTYIHTEY. 30HbI KIACTEPOR ABTOMATHMECKH BHIHO-
CATCA Ha CIIOH «OGveKmbi».

AnnzoTponus. OueHHBACTCs AHU3OTPONHS OOLEKTOB B ONpe/eeH-
HOM HANPaBICHIN, KOTOPOE BLIGHPACTCA ABTOMATHUCCKH WM 3aiaeTcs
noabsoBatesien. ECIn anaimsnpyembie 00bEKTH HMEIOT HEOAHOPOAHYIO
OKPACKY. CACAYET MPOBCCTH (ALTPALMIO 1 BLIHECTH PE3yIbTaT (ILinT-
paim Ha c10ii «Ofvexmbi» (c10ii «lIpoexyui») WM MPOBECTI GHHAPU-
3aUMI0. 3HAUEHHE AHH3OTPONHH PACCUHTHLIBACTCS KAK OTHOLICHHE KOIH-
UECTBA NepeceuenHil FPaNiIIL OBLEKTOB ¢ HHHAMU PACTPA B JIBYX B3aiM-
HO NEPICH MKy ISPHBIX HanpaBnenisx. [lepes Hauaiom padoThi ¢ MeTo-
J10M, HEOGXOJIMO 3A1aTh AKTHRHKIIT LBET, COOTBETCTRYIOLIHIT BETY atia-
AM3NPYeMBIX 0BLeKTOB. Hanpasienite, B10AL KOTOPOFO MPOH3BOAMTCH
pactier, MosKeT GbiTh BHIOPAHO ABTOMATINECKI 1IN MOKET ObiTh 3a1aH0
BpyuHyIo B rpagycax. [Ipi aBTOMATHUECKOM BLGOPE HANPABICHHS Yroi
OPHEHTALHH 3ABHCHT OT MIOUIANN OBHEKTA — HeM DOABLIE OFHEKT, TeM ¢
GOMBLLIIM BECOBBIM KOI((ULICHTOM OH YMHTLIBACTCH NIPH BHIGOpE Ha-

C

seckiii yron c
UETOM BECOBHIX KOIpGUIHEHTOB.
jith aT0r0 MeTona 3aaTh uBeT anATHIH-

pyembix 00bekToB. HakaTh KHONKY «AHH30TPONHAY. B AHan0roBom okue
H3vepenne anu3oTPONMH BHIOATH HANDABACHHE, B KOTOPOM Oyier
NIPOM3BOANTLCA pacuer, H Haxats Knonky «lTpucrymumsy. Ha sxpane
HOABHTCA OKHO PE3y.IbTAT AHANN3A C YKA3AHHCM AHATH3HPYEMOTO 103,
VI H3MEPEHHA 1 AHH3OTPOTIHH.
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LWepoxoBaTocTh. UnciieHbiii METO/ aHami3a TPEXMEPHBIX TPO(H-
Jeii. B X0Ze ananisa paccuTHIBAIOTCS CACYIONUE BEMIMMHbI M-
MATBHOE I MAKCHMATBHOE 3HAYEHHA BHICOTH pertbea (WX pasniua jaér
3uaueHne Rz), CPEHEKBAAPATHYHOE OTKIOHEHHE OT CPEAHEro YPOBHS
BHICOT (3HaueHHe W B HyJCBOM Ra(0)) n
CPE/INCKBAIPATHYHOE OTKJIOHCHHE OT MOBEPXHOCTH MEPBOTO MOPAAKA,

P i sazaniyio b (3Havenne nB
niepBom npudmeHim Ra(1)).

B saknanke MeToabl naxars kuonky «lllepoxoatoctb». Tlossures
OkHO 1L1epoXOBATOCTH, B KOTOPOM YKA3aibl MHHHMATBHOS H MAKCH-
MAIBHOE 3HAYCHHS BBICOTH, 3HAUCHHE LIEPOXOBATOCTH B HyAeBOM Ra(0)
1 nepsom npudmKenmax Ra(l).

Y,

3 i Meton anamMsa TpExMep-
HBIX MPOQIeii. VeabHas MOBEPXHOCTH PACCHHTHIBACTEA KAk OTHOIICHIE
TIOWAH MOAHOH MOBEPXHOCTH pesibedha K MIOUIAIH €¢ ABYXMEpPHOI
nipoekiun, nauenie ra yaebHoii T xapakTepu-
3yeT CTeNCHb Pa3BUTOCTH OBEPXHOCTH.

Jlas npumenenns 9Toro MeToza B 3aknaake MeTOAb! HakaTh KHONKY
«YenbHas nosepxHocThy. Ha dkpatie nossurcs okro Pesyabrar anan-
38, B KOTOPOM YKA3aHO 3Havenie KodpQHLICHTA YAebHOI TOBEPXHOCTI.

3.3. NMopanok BeINonHeHus paboTs!

1. Omipuimes usobparcenus Dypue.bmp, ptla.bmp, OFbexTh.
Profile.grd, Illap.grd, Compozit.bmp, Grid.bmp.

2. Jucpdpysus. Wsymirs seron «Jubehyzus» wa wsoGpasenun ®y-
phe.bmp. Haxats knomky «CHUMOK» /U8 HOTYUCHNA KON H30GpakKe-
s, Ha MepBoM H300paeHiH NPUMCHHTL BA Pasa MOAPSA METOL
«uchehysus» ¢ PagMycoM PABHBIM CIMHHIE, HA BTOPOM — MPHMEHHTE
omun pas meton «/uhhysusy ¢ PasMycom paBHBIM ABYM. Pesyibtathi
CpaBHNTB.

3. HuxTon koppexyus. Tpozevionetpuposats meton «lTuxTon kop-
pextyuspy wa woSpaKeH ptlabmp ¢ paIycoM OKPECTHOCTH PaBHbiM
AByM. OBpATHTL BHUMAHHE HA YJQICHHE LapaniH ¢ w3o0pakenis. Cie-
HaTh KOMHIO H30BPAKENHS ¢ MOMONIBIO KHOMKH «CHIMOK». TIpHVeHITS
Tpu pasa noapsn Meron «/TukTon Koppexyuw» ¢ panycom nath. OBpa-
THTL, BHIMAHWE Ha KOATY.IAIIIO OGHEKTOB 0CIE NPeopazoBaNILA.

4. Oxonmy cmos. Tlposecti npeod «Oxonmy
pusanue» na y X B NpeAbL npumepe.
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CpaBHiTE KOHTYPH OGBEKTOR Ha 0GOMX CHIMKAX TOCIE IPHMCHEHHS Me
ona «/TuxTon KOppexi» ¢ PASHBIM PATHYCOM.

5. Patoma ¢ epanuanin o6vexmar. YCTAHOBHTH B CHCTEME aKTHE-
Wbl uBeT — uepubiii. AKTHBHIMpOBaTH H30Opakenie Compozitbmp.
Haskath KHOMKY «YALICHHE TPAHIUHBIX 05BEKTORY. OUCHNTL Pe3ybTarT.
OtvennTs npeoGpasoanie.

6. Muamayus. Axtusnsnposats wsodparenue Grid.bmp. Verano-
BHTL AKTHBHBIH LBET — 4epHbiil. JlBa pasa noApsn NpUMEHHTL METOJL
uramau» ¢ yposies 10. YCTaHOBHTH akTHBHBL 1BeT — Detbiii. Jlsa
pasa noapsn npuMennTs Meton «Juamayusy ¢ yposes 10, Cpasnuts
Hexo/iHoe H300pakenne ¢ noyueHnbM. Cenarh BbIBO/IbI O BOCCTAHOB-
JICHHI PA3OPBAHHBIX FPAHMLL ITHM METOJOM.

7. Kaacmeper. TipoziesoncTpuposath Meton «Kiacmepsi» Ha u3oopa-
enni Compozit.bmp ¢ yposnenm 2. OGpatiTh BHIMAHIE Ha NOABICHIE
HOBOTO 11051, Y 1aauTh c1oit «O6bexmbi», uumm,;yn wenio CoiicTsa.

Ak b ObnexTh.bmp. 3a-
JTh UBET OGHEKTOR, /UIA KOTOPHIX ONpEAeiseTes annsorponis. Hasath
KHOIIKY «AHH3OTPOINAY (PAaGOTAET 18 BEPXHETO BHAMMOTO ¢i10). [Tpo-
BECTH H3MEPEHHE € ABTOMATHHECKIM ONECICHHEM HANpABACHHA. 3ari-
CaTh NO/TyYEHHBIE SHAUCHNS YITIA H3MEPEHHS i aHH30Tpomii. [I0BTOpHTH
WIMepenHs A YrIoB B ananasore or 0 g0 180 rpatycos ¢ warow 10.
OnpeneuTh 3HAUEHHE YITIA, COOTBETCTBYIOMIEE MAKCHMATBHOI aHI30-
Tpori. CpaBHHTE €ro CO SHAYCHUEM VI, ONPEAETEHHbIM ABTOMATHIE-
i, Pesy IbTaTH OLLeHHT.

IWap.grd. TIpuveniTs Metoa «Opuenmayus» Ge3 NOCTPOCHIS AHATPaN-
MbL € HCTIOB30BAHHEM TIOACBETOK, OUCHNTL pesyabTar. [Iposectit npe-

Ge3 cnos c
rypi. TIOIYTS AN 0 TPEOYENON GETOpE. JakpTs A T0r0R0E
okio. TocTportrs durypy 6e3 npi

BhIKTOCHION omunt «Tounbie danmpiey. PesyabTaThl cpasHirTh. 3a-
KPHITL AMATOTOBOS OKHO. AKTHBI3WPOBATH H3o0pwieiie Profile.grd.
Tpuenns Metoa «Oj ¢ nocTpoentes ii urypst
c Vsyunrs io durypy W
Ha weii cexTop ¢ ToMHHIpyiouleii opreraueii. Haars Kionky «Ycra-
HOBITHY, 3aKPLITH HATOTOBOE OKHO.




10. KB ! Profile.grd.

Hasars, xnonky «lll w. Tlepermcati suavena
napaverpos Rz, Ra(0) u Ra(1).
11 Yoemwna Profilegrd.

Haskath KHOMKY «YICABHAA OBGPXHOCTEY. 3AIHCATS Pe3yATaT aHATH-
32 YACNBHOI T0BEPXHOCTH.

12. 3acepcentie paome:. 3agepuinTh pagoty mpOrpaNMbl Ge3 Coxpa-
HEHIA H3VEHCHHT B H300PaKEIAX.

KoHTponkHeie Bonpochk!

. KaKoii pasMep 30i1b1 Pa3MBITIA MOYSITCS MPH TPHMEHEHIH METO-
0 ugpysun ¢ pannycom r=3?
. Kax padoraer meto «/TuxTon Koppexiunn?

3. Kaxne ToMKIE CO w30Gpa-
Kenus 1 OBBEKTH CAOAHOT (opMBI PN npivencnin Metoaa «/TuxTon
Kopperayus»?

4. Kakie HeAOCTATKH Ha H30GPAKEHHH MOKHO HCTIPABHTH, IPHVCHIB
HECKOILKO Pa3 MOAPAA MeTo «uamanus», a 3ate «Iposusm?

5. Yro nok: Jmarpamma i B MeTozIe «O

6. Kak 110 Anarpamyie OpHEHTALLIH MOKHO CACTATE BIBO/L O XapakTepe
penbeda (xpynKuii, BA3KHIL, AI3OTPOMHEI 1 T.1)?

7. Yro mok: PAMYC 30HBI K. TpH HCTIONL-
30BanHN Metoa «Kaacmepo»

8. Ha Kakom 10 NIPONCXOHT BLIACICHHE KIACTEPOB BOKPYT 0BLeK-
Tos?

9. Kak cuntaeres anusorponis obLeKTa pH HCTIOMb30BAHI METOa
«Anusomponun»?

10. Kak BhiGHpacTes Hanpasichiue, BA0:b KOTOPOTO MPOH3BOITCA aB-
TOMATHUCCKI PACHET AHHZOTPOIIH OFLEKTOR?

11. Yo osnavator seanunnbt Rz, Ra(0) u Ra(l) B veroge «[llepoxo-
samocmo»?

12. Yro xapakrepusyer kod(puument yaennHoii nosepxuoctn?

13. Kak npn noMOIin 4HCICHHOTO MeTOMa «YOeasHan nogepxnocs»
MOYKHO PaHKHPOBATH BA3KHIi H XPYIIKHiT H310M?

14. Kakoso Jnauenme a yaeabHoii mo-
BepxHocTH?




TNaGopatopHasn pa6ora 4

MeToab! hunbTpaumm nzobpaxeHuin

(4 naca)

4.1. Uenk pa6oTei

OcBoiTs HaGop (IILTPOB, BHICTAONUIX HA HIOOPAKEHIH OOHEKTH
10 11X napaveTpay.

4.2. Onucanue meHio PUnNbLTPbI

KomBuHupoBaHHbI unbTp. [Mossosser NpoBoANTL (ILTPaLMIO
OBLEKTOR 110 3UIAHHBIM LBETOBLIM 1 TCOMETHUECKUM HApaMeTpam (pHC.
4.1). 11 reoMerpitieckiie MOKHO TIOMYUHTS € 110~
MOIIBIO HHCTPYMEHTOB «Odnexmy» 1 «Bce oGbekmbi», & 0O UBETOBBIX
«lpoda yeemay. Jlna pubtpa-
1M Ha 1BETHOM H300PaKEHMH HEOOXOMMO C TOMOUIBLIO MBIUIN 3a7aTh
JMANa3on Kauk10H COCTABISIONIEN UBETA, B KOTOPOM HaXOIMTCH T€OMETPH-
ueckiit 0GLeKT. TTpi HACTPOIiKE AATIA30HA H30OPAKCHIA B OTTEHKAX CEPOTO
BOMOKHA Jika LBETOBBIX Dubtpa-
115 OGHEKTOB 10 reoMeTy apax y
TOALKO U1 OGBEKTOB 3a21aHHOf TOHAbHOCTH, Jlafiee B OKHE 3ajaloTes 3Ha-
HEHIA NAPANETPOB: ILIOAIh, TEPHMETD, HAPAMETp (IOPMBL, BEITAHYTOCTS,
VIO OPHEHTAIUIN 1A TLIOCKOCTH, KOPPEHPOBAHHOCTS. (DIILTPALI 05beK-
TOB MPOH3BOAMTCS C 3a7aHHBIM YPOBHEM NOTPENIHOCTH N C ABTOMATHYC-
cKkum 0 HiTepBATA, 110 Y KpHTEpHIO
Cruiozienta. Pesy/IbTar (JHIBTPALIH MOKHO BHHOCHTL KaK Ha cioii «Odm-
exmpi», TaK n na cioi «[Ipoexyuy, a TAIKE yIAAATH ¢ w3odpakenns. [pn
OTCYTCTBUH BHIGPAHHBIX CIIOEH MPOIPAMMA BLLIACT TONLKO HH(OPMALHOH-
HOE COOBLLCHHE O pe3yIIbTaTax (HLTpaLIH,

JL1s IpHMEHEHII JTOTO METOAA ClIeAyeT HakaTh KHOMKY «[Tapavierpie-
ckas ubtpatsy B saknaike PubTPbl. B okne KomGuunposanmbiii
(BALTP HANPOTHB KAKIOTO LIBETA YCTAHOBHTS UHTCPBA 3HAvEHHi] HITeH-
CHBHOCTH, B KOTOPOM HAXOJATCA HCCIEyeMbie 00beKTHL [l m3obpakenis b
OTTCHKAX CEPOTO OTMETHTH oMo «Hcnomsosants ommenku cepozow. Ecan
HEOBXOIIVIO 113 OBHEKTOR 3a1AHHOI TOHANBHOCTH BHIGPATH OOBEKTH, COOT-

p 10 ciety-
T OTVETUTH KOMBHHAIWMIO KelACMBIX [APAMCTPOB, 3A1ATh HM COOTBETCT-
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ToTs 8 0GpaTHOM npocTparcCre (pic. 4.2). Tlepexo ot npavoro npocTpa-
¢TBA K 00 € NIOMOILIBIO IPEodp Dypoe:

1t 7“2“1»2;\/ cos (@ 1+, )

M, RN

¢, =arctg

B npAMOM NMPOCTPAHCTRE HIOGPAEHHE MPEACTABIACTCH B JKAPTO-
BHIX KOOPAINATAX, e 0 0CH Z OTIAMBACTCA MITGHCHBHOCTS M130-
B o6pathom e npeCTaBIACTCH B

KOOPAMHATAX HACTOT ®, ,, W AMILTHT y,'xH M,.

Uacrorel (Wx1240- (Wylsi28

Hacrara | (W31 - (Wy20 Mi:1.83

Puc. 4.2, B oxia dyphe cnextpas:

Otceuenye BHICOKHX 4acTOT YCTpAHAET AGH WM «HH
Hblii» Myap Ha H30OPaKEHNAX, A TAKiKe CrIAKHBACT |1sonpa>t<<.mm yer-
PaHsA MeJIKHE NeTanm.

Jlns npuvenenus 51oro (puisTpa B 3aknanke GUNLTPb! HaKaTh KHOTMKY
«Crektpanbibiii anany. Ha Jkpase NOABHTCS AMATOrOBoE OKHO Dyphe
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cneKTpanbHbIii anaaus. B esoii acT OkHa ByJIET N0fyueH 0Dpas HCXO/-
Horo u3oGpaxenst. Hys ACBaA FAPNONIKG HACTOTHOTO cnelcrpd pacronoKena B
ueHTpe noas, P oTHOCH-
TeABHO LenTpa. JUta Kanoit Toukn obpasa noa KprUpDM B OKHE YKa3aHbl
4acTOTHI ¥ ammuTyia. JUis y/1anenns OnpeeeHHbIX YacToT X HEOOXOHMMO
BBIIEAHTH (HAKATH JIEBYIO KHOMKY MBILIH Ha HCXOJIHO# TOUKE M TIepeMelIaTh,
He OTITyCKas, 110 KE/AEMOli KOHEUHOT TOMKH), 3ATeM HAKATH KHOMKY «Bbipe-
3aTi». OKHO (IILTPA OGAAIACT CBOTICTBOM ABTOMACLITAGHPOBAHHS, TaK HTO
I0CIe YAATEHIA HANGOTICE CILTBHEIX AMIIMTYL BH3YATbHOS IPEICTARICHHE
CHABbiX MOACT GbITS yeiLIcHo. U100k YBILIETS PE3YISIAT Ha QHAIHSIPYCMON
W300paKEHHH, Ha)aTh KHONKY «OBpaTHOE NpeodpasoBaHmey. Ecim w3odpa-
JKEHHE TI0CIE YIS YaCTOT MPHEVUIENO, HAKATH KHOMKY «[IpHMEHHTHY.
TTo OKOHYAHHN AHATH3A HAZKATH KHOTIKY «3aKDbITE.

OpUeHTaUNOHHBIA qaum:rp Eun TpCABAPHTEABHO Gbita mo-
CTpOEHa auarpaMma yAyT 0OBEKTHI ¢
OpHeHTaIel B 3a1aHHOM AHANAIONE ymoB (puc. 4.3). B amazorosom
OKHe YCTAHABIMBAIOTCA TPEOYeMbie 3HAUEHHS Y108 & 1 6, COCOG Bhie-
nenns, 3aneiictBoBanmbie con. Haxatne kuomkn «DunsTpaism sbiie-
J15eT BETOM 051ACTH Ha BHIOPAHHOM ClI0E.

PUALTPAUS NOBEPXHOCTH NO DPHEHTUUSM

Ur,

$u[@ ¢[00 @ufon  @xfiog ‘

Cr pa

({-‘ 3amexa (" Kowrup H & Crapos C Hosoe ]
BaecteosatCOM |
¥ Coofi ofeexros
™ Cooit npoekui
™ Yaanrs c Hsobpaxera

Pic. 4.3, Bita okiia GILTPAINS HOBEPXHOCTH 110 OPHEHTAINAN

DUNLTP MO YAENLHON NOBEPXHOCTH. [103BOIISIET OTACNATL YHACTKH
PO ¢ XOPOLIO PASBHTO CTPYKTYDOit IOBEPXHOCTH OT JIOCTATOMHO IO~
CRUX TANAGTOB. T0 NOKET GBI IOIESHO i GHAIISE WSTONOB B CTATAX

i npn MeTona KOFAa M3 CepHm
SACTHIHO PEIINX KAIPOR BHPEIOT PEIHE HACTH 1 CLIMBAIOT BOCIHO. [Te-
pen ¢ (na-
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npumep, MetogoM «/Judpysusny ¢ pamycom 1). VienbHas 10BEPXHOCTh Bbl-

HHCIAETCA KAK OTHOLUGHHE TUIOMIH NOBEPXHOCTH K €¢ NPOSKLMH Ha ropH-

pits jikn GubTpa BepxHee

W HIKHEE 3HaUeHNs JIONYCTHMOIH YCBHOI MOBEPXHOCTH H pasMep aHan3u-

pyemoit 30m1 (pic. 4.4). Tpeyembiii mirepsan kosphuieHToB U1s disibT-

ALK npole BCero BIGpPaTh B ananasone ot | (aGComoTHO miockas u ropu-

+) 10 3Havens, 110 0Btemy Koapihh-

LIHEHTY YIeITbHOI TIOBEPXHOCTH BCero Kazpa. BiGpars auanason «Buewsuins
it «Bry ii». Bbiopath okHo W sazeii

Haskats KHOMKy «DHIBTpaLs».

cron.

PUMLTP N0 YAENLHOA NOBEPXHOCTH B3|
Murutvanenasn uiensnan nosepsrocts [1.00
Marcumansan waensmas noseprocts [1.00

PasMep aHanUsupyenon 3oHs! 1.00

& Brypesat & Crapoe
 Brewrit " Hosoe.
~Sageicteoeatb CADM |

I™ Caoit ofeekTos

I~ Croft npoexui
I~ Ynanurs o weobpanetua
UnoTpalR]  Orvaena

Pic. 4.4, Bit okia @b Tp no yaembi

oBepXHOCTH

4.3. [Mopsidok ebinonHeHus paboms!

1. Ompeims usoGpancenuss Colorbmp, OBbexTsLbmp, ®;
phe.bmp, Profile.grd, Myxa.bmp.
2. Kovéunuposannsiii

uabmp.  AkTHBHIMPOBATH  W300paNeHHE
Color.bmp. OnpeeaTs OMyCTHMI AMANA30H 1A GHABTPAIII 3ec-
Horo senectka. Boisnats «KosGunuposanneiii dutompy. BrikuiodTs
oo «Hcnob306ams oMMENKI Cepozo», YCTAHOBHTH MAKCHMATbHbIC
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JHQUCHIA 110 KPACHOMY 1 CHHCMY UBCTAM paBHbIMH 0, HAKATH KHOMKY
«DwapTpam»

Axtimiiponats. isoSpakere OBbexThbmp. [epercctn cavioe
KpyHHOE BKIOUCHHE Ha CIOH «OGbexmbiy. Buissars Koo
uabmpy. YCTaHOBHTS BEPXHUC 3HAUCHHA OTTCHKOB CEPOTO MEHbILE 255
(anpuviep, 254), BRIOUNTL om0 «/L10wady, 3aKaTh aueHie 683,
BKITIOUHTS €101 «OFbekmbi» 1 BHIOPATH ONUHIO «Yoamumy ¢ usodparce-
nusy. Haath KHOTKY «DHIbTpaLmsy.

3. Cnexmpanonviii - anaws.  Axtisisuposats nsodpaxenme My-
pe.bmp. TIposect npeodpasoBanue, Hakas KHONKY «CreKTpatbHbli
auany. VIaauTh rpymIly HacTOT, COOTBETCTRYIONLYIO MEPHOAMUSCKHM
nomexam. Hawats kiornky «O6pathoe npeodpasosariiey. Haxats kiori-
Ky «TTpiMeRITE. OUCHITS pe3yIbTar

1. 0 it urmp.  Ax b
Profile.grd. [Tponecrin npeodpasonatine, Haxan kionky «OpienTais ¢
nocTpoenem ii urype 1 Ge3 ne Bei-
JIEIHTH KPACHOH PAMKOI Ha MOMI0CHOI (JUrype CeKTop ¢ 0MHHHpYHolEii
opuenTaumeii. Hakars KHOMKY «YCTaHOBHTY. 3aKPhITh HATOrOBOE OK-
1o, Hazats kronky «OpuenTaumonisiii Gustpy. OSpatiTs BHuMaHME
HA 3HAYCHNSA YIVIOB, KOTOPHiC ObLTH YCTAHOBACHH N0CAC NPHMEHEHHS
Metonta «Opuenmarun. OMHTH CH0M «OFbekmb» W BHIKTIONHTS
catoit «llpoeriyuuy. Haxats KHOTKY «DHABTpaLHs». OUSHIHTH PesyibTaT.

3azath akTHBHBI 1BET (HANPUMED, KpacHbiii), CHOBA BbI3BaTh «Opu-
enmayuonnbii huampy. 3amats suavenns yraos ¢ (0...360) u 6 (0...70).
Bratiounts c10fi «/Ipoekiuin w BHKIOUNTS 106 «OFvexmbiy. [Tpoectin
Quastpawno. Caeaath BpBob. ONUCTHTH AONOANHTEILHBIC CIOH, HC-
noAL3ys npouenypy «Ceoiicmea usoGpacensy.

5. unvmp no yoewnoir nosepxnocmit. Ak b
nue Myxabmp. Bussats «Dutsmp no yoeawinoil nosepxuocm», naxas
COOTBETCTBYIONIYIO KHONKY. 3a/1aTh MHHHMAILHOE 3HAUECHHE Y/ICABHOI

W pasubiv 1, — pasubiv 3. Pasmep anannsu-
PyeMoii 30Hbt yeTanoBHTh pasbis 10. 3azeficrsosats ciofi «OGvexmbi.
Tpomssecti (uLTPaLIIO. 3a1aTh AKTHBHbI UBCT (HATPHMEP, KpaCHbITi).
Buazsath, «Puasmp no yoernoii B Kauectae
HOTO 3HAYCHUA 110 YACABHOH NOBEPXHOCTH 3a1aTh 10, OCTanbHbIe napa-
METPBI OCTABHTH Takimyi e, Bropats cioii «/Tpoexyuuy. Haxats kHori-
Ky «DRABTPALISY, CPABHITH Pe3yLTaTH,

6. 3asepwenue paGomsl. OUHCTHTE THUHBIC KATAIOTH OT MOCTOPOH-
WX H300paKenHHii 1 3akphiTh nporpasmy ImageExpert Pro 2,

@

39



KoHTponbHble Bonpocs!

1. [lis wero onus «f i ouanaso-
na» B <Konbunuposannon dursmpen?
2. Tlo kaxiw 1 P napavieTpay 1 KoMOHHI-

posaras GrsTpats?

3. Kaxoii napawerp 3aiaetcs npu Buidope kputepis CThiozenTa B Ka-
wecrtse norpetnocti 1 «KoMGuiuposantot gumpes?

4. KaK pacriofoKeHs! HyJIesas  OCTA/IHEIE TAPMOHHKIE ACTOTHOTO CrieK-
Tpa B OGPATHOM NIPOCTPANCTEE NI0CIIE IPAMOFO NIpeoGpasoBanits Dype?

5. O KaKoii XapakTepHCTHKM CIIEKTpa GYET 3ABHCETh APKOCT TOUKH
B OBPATHOM NIPOCTPAHCTBE?

6. Kak npu novoum puastpa «@ypoe mmmpuu,uhm anamusy yna-
JAOTCS TIef HOMEXH € H300]

7. Kakue napaveTphi 3a1aiotcs & «Opuenmayuonnon guismpes?

8. [ Kakix 3a7a4 MOKET GbiTh HCHOAL3OBAH «Dutbmp 1o yOeIvHoi
nosepxnocmu»?

9, Kak Bamsier pasvep dllawmpycwou 30HBI Ha KOHEUHbIE PE3y.THTaThl

10 yAenbHO

10. Kakim yHacTkam a wioBpakeHHH COOTRETCTBYeT BHyTDEHHIH

BHCLIHHIT IMANA30Hb! SHAYCHHIT YCTBHOI TOBEPXHOCTH?
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TNaGopaTopHas paGota 5

Ha60op MHCTPYMEHTOB Ans nony4eHus
KOnU4ecTBeHHOW uHopmauumn

(2 waca)

5.1. Uenk pa6oTe!

I3yums 1ado ; nonysarh
n 6 P:
XapaKTEPHCTHKI OBLEKTOB H30BPaKEHHS

5.2. Onucanue MeHIo UHCTPYMeHTbI

MHCTpyMeHT He 3aaaH. [pousBoanT OTvey panee 3a1anHoro ni-
crpymenTa. ECm KHOMKA HAKATA, TO B IaHHbLT MOMEHT He HCIONb3yeTcs
HI OJUHH HHCTPYMEHT.

Boigenenve cparmenTa. Bouensercs (parment u3oGpakenms
A nanbHediwedi o6 €CIM OCTAIbHAA YaCTh KaApa HENPUIOIHA
(costeprint Heyctpansiemie aedekrsl wiinda i chemii). Mpi 5ToM pas-
MEP OCTABWICTOCA KAAPA 1 MPHUMHA BHUICACHMA (PArMEHTa JIOKHbL
GbITh yKA3aHBI B OTHETE.

Jlns Bbitesnenns parMenTa HeoOX0AMMO HakaTh KHONKY «Bbuieints
(parmenny, TToMecTiTs Kypeop Ha Hecaeyemoe noopaskenie. Hakars
JICBYIO KHOTIKY MBILIH Ha HCXOAHOF TOUKE It NIEPRMELLATS, HE OTIYCKas,
0 nostyueHms eMoro pasvepa. TIpi JOCTHAKEHIH KOHEHOI TOMKI
KHOMNKY OTNYCTHTD.

Mpo6a useTa. [1o3BosET MOAYHHTL KOMHYECTBEHHYIO HHDOPMALIHIO
O IBETOBBIX COCTABNAIOINX B JIAHHOI TOUKE. [l14 9TOr0 HEOGXOAMMO OT-
KpbiTh 3aK1a1Ky VIHCTPYMEHTBI i nakath kHonky «[lpoba useray. Ha-
BECTH KYPCOp B TOUKY It KoTopas Gyser s,
HakKaTL 1eBYI0 KHONKY Mbiwn. Ha Bepxneii nanean ¢ npasoii cropons
SKpaHA PACHONOKEHO OKHO, B KOTOPOM YKA3hIBAETCH KONMHYECTBEHHAS
WHGOPMALLE 05 HHTETPATLHOM LBETE 1 05 OCHOBHBIX €r0 COCTARISIO-
X B AanHOi TouKe. ECIH 071 UBETOBBIX COCTABIAIOUIX PABHBL, TO
HCCIIeNyeMan TOUKA HMEET OTTEHOK CEporo LIBeTa.

JnHenka-TpancnopTup. [lo3BoisieT H3MEPsTL PACCTOSHHE H yro
MEKIlY JIBYMS TOUKAMM Ha SKPAHE B CAMHHUAX H MACUITa0e, 3AMaHHBIX
U TeKyIIero 1300 ( yrma Tes B
0T = 90 710 + 90 rpat.). Hakars 1eByio KHONKY MbiLIH Ha HCXOHOI TouKe i
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HepeMeIiaTs, He OTHyCKas, 110 KOHeuHOi ToukH. [T A0CTHIKEHIH KoHeuHoii
TouKH KHONKY oTrycTiTh, Ha Kkpane nossires okHo PesyabTar wssepe-

s B OKHe YKasaibi CICLyIOIUIe BETMUHHbE THHETiHbIii pasviep, yro -
MepEHIs, VICIBHAd UTHHA, PASMEP TOPHIOHTAILHON H BEPTHKAILHOI 1PoO-
exiii W3MepeHits. VebHAs JUTHHA PACCHITHIBACTCA Kak OTHOWEHHE Ui~
1t OrHGaIONIEH MPOQITL KPHBOI K JLTHHE € NPOSKLH.

TPe3KN NO UBeTy. Mcronssyercs Juis ananusa pacnpejiesienis
U XOPA 3Epen Ha GMHApHOM i300paeniis, [Ip HakaTHH KHOMKH
«OTPE3KH 10 UBETY» HA AKTHBHOM H30BPAKCSHHH TOABIACTCA KYPCOp B
e wneiikin. [1pONEpbI NIDOI3BOLITCA 15 OGBEKTOR AKTHBHOTO UBETA
Jls nory Mepeniii Ui Xopi YCTAHOBHTE Kypeop
Ha rPAHILE 3ePHA, HAKATH IPABYIO KHOMKY MBILIH 1 NPOBECTH IHHIIO J0
KoHeuHoi Toukn. TlosiBuTes OkHO OTPE3KH 10 CeKymeii, B KOTOPOM
NIPE/ICTABICHBI: JUTHHBI OTPEIKOB, X KOMHMHCCTRO, OAHKI pasyep, yro
H3MEPEHHA 1 CPE/IHee 3HAUCHHE XOP/Ibl CO CPEIHEKBAIPATHYHBIM OTKIIO-
HeHmen

BcTaBka TeKCTOBOro mapkepa. [lpi HakaTii cOOTBETCTBYIONICH
KHOIKH KyPCOP MPHHHMACT Bt yKa3ki. JL1s YCTAHORKH Mapkepa THia
«yKazkay. WEAKHYTH NEBOfl KHOMKOF MBI HA MECTE CCUTKH W 3a1aTh
TEKCT CCHUTKH B TOABNBLICMCA OKHE. 1A yCTAHOBKH MAPKEPA THITA «Pay-
Ka» CIAEIYeT NPOBECTH HArOHANL PAMKH M 3aaTh TEKCT CChUIKH B 1105~
BBLIEMEA OKHe. Bce MapKeph! 3aHocsTes na coii «Mapkepbin.

. Jlo 010 HHCTpYA
HEOBXOMUAMO YCTAHOBMT. UBET AHATHSHDYEMBIX 0GbekTOB, ECTH AHATH-
3upyemble OOBEKTHI HMEIOT HEOHOPOHYIO OKPACKY, CIIEIYeT NPOBECTH
QUALTPALMIO W BHIHECTH PE3yALTAT (MMALTPALUN Ha O «OGBEKMbI»
(cnoit «/Tpoextuu») nam npoects dunaphsaimio. B 3akiake VHCTPy-
MEHTbI HakKaTh KHOMKY anusoTponuay. b B KO-
TOPOM GYJIET BECTIHCH PACHET, 3A1CTCA HA HCCIEAYEMOM HIOOPAKCHIIH.
JU1s 5TOTO HYKHO HEKATH EBYIO KHOMKY MBILH HA HCXOLHOI TOMKE I
TICPeMEILIATS, HE OTIYCKas, 0 KOHEHHOi Toukn. TIPH AOCTHACHHH KO-
HeuHOii TOUKM KHOMKY OTrycTiTh, Ha Skpane nossuics okso Pesyasrar
AHAAN3A, B KOTOPOM YKA3aHBI: BETHUMHA AHH3OTPOTIHH, YTOI H3MEPEHMs
W anamsupyeMblit C0i. 3nauenie aHn30TPONNN PACCUMTHIBACTCH KAk
OTHOIIEHHE KOMMUECTBA NIEPECCUCHHTi TPAHHLL OFEEKTOB ¢ AMHHAMN pac-
TPa pH MPOXOJIE N0 JIBYM B3AHMHO MEPIEHINKYIAPHBIM HATIPABACHHAM.
OJIHO W3 KOTOPBIX Mbl 30/13€M.

PeTywb. [103801sCT OCYIECTRAAT PHCOBANE N0 H30OPAKCHHIO
BPYUHYI0. ITOT HHCTPYMEHT HCTIONL3YIOT, KOI/IA ABTOMATHUCCKIMH Me-
TOAAVH HE YAAETCA N0AYUHTh 3ABEIOMO H3BECTHHIC KOHTYPhI CTPYKTYPbI
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" COCAMHMUTE He i kontyp
TPAHHLBI 3ePHA HAH PasaennTh cannuiiecs sactuubl. [lpn s51oM Bee Ha-
PHCOBAHHBIC BPYHHYIO SJCMEHTHI BHACIAIOTCH LBETOM, A HX KOIMUECTBO
(Hallpmwp, AUiHa A B CPABHCHIH C CYMMApHOI il rpariiL)
" ® oruere. [y TAKE KAZp © BiACTIC
HHEM HAPHCOBAHHBIX BPYHHYIO 21CMEHTOB (LBeToM nai mynktipos). Ho
HAIEKHEE J0GHTHCA CMHOFO ABTOMATHUSCKONO BIICICHIA KOHTYPOB.
Jlast paBoTEl MHCTPYMEHTA HEOOXOMMMO 3AaTh aKTHBHEI LBST /L1A
PETYLIMPOBAMA H TOIANY TIEpa.
OGBeKT. Bo3MoskHbl 1BA PeikHMA PAGOTHI HHCTPYMEHTA: BBIBO €0~
METPHYCCKOIT HH(OPMALIHI 05 YKA3AHHOM OGHEKTE Ha HKPAH W 3arich
nopmatm & aiia cratuctikn. BuiGpannbiii 00heKT A0MKEH HMETH
OJIHOPO/IHYIO OKPACKY, JUISl 3TOT0 HEOOXO0MMO NPOBECTH PHIBTPALMIO 1
BHHCCTH PEsyAILTAT (MALTpAIIN Ha C07 «OFbexmbny (Wi coii «Ipo-
exyuu») WK npoBecTH GHnapH3amo. [l pasoThl B PEKHME BHIBOAA
MHOPMALIH Ha IKpaH B 3aKiaike VHCTPYMEHTbI HakaTh KHONKH «OGb-
ekt 1 «Mndopyatingy. TToABHTCS OKHO PesyILTAT H3MEPEHs, B KOTo-
poM npesic " i cioi, ii uBet, Kom-
\ECTBO OBLEKTOB, MPOUEHT COCTABIAIONIEH (T.c. JAHHMaeMas Mo,
OGBEKTA OTHOCHTEBHO MIOWAAM H3OBPAKEHHA), MIOMANL OBbEKTa 1t
NPOTAKEHHOCTH IPAHULIEI (B EIMHULAX, 321aHHBIX B noMenio CBOACTBA
1306paxeHns), yros opHenTain 0GheKTa (B rpalycax), KOppessiumus
oObekTa (B MpolEHTax), napamerp (JOpMbi, MAKCHMAIbHBIC AHAMETPbI
(D1 w D2) 1 itanyTocts, [LI01a/b 0GBEKTa — HTO KOIHUECTRO HKCE-
steii, w3 KOTOpEIX COCTONT 0GbeKT. TPOTAKCHHOCTS Fpaniitbl (lepyeTp)
310 KOJMUECTBO FPAHHUHbIX THKCENeH 00bekTa. B KauecTse yria opi-
CHTALIN BHIGHPACTCA YIO HAKIOHA TPAMOI, KOTOPOIi AIIPOKCHMUpYET-
ca obmekT. K apaKTepUyeT CTETICHE TECHOTH
mHeiiHOl CRA3M MLy OGBEKTOM It AINPOKCHMUPYIOUIEH ero npavoii.
Tlapaverp (opMbi 0GbEKTA PACCUMTHIBACTES KAK OTHOLIGHHE MepHMeTpa
0BheKTA K KOHIO KBAIPATHOMY W3 Nz0u@m o6sekTa. Tpi pacuere Bbi-

TAHYTOCTH OBLEKTA H Cro opuen-
TALMM OBLEKT OUEPUNBACTCH MPAMOYTOALHIKOM. CTOPOHBI TIPAMOYTONL-
HHKa PaBHbIMK obbeKTa BOIL

W T10MEPeK HANPABIEHIS OPHCHTALINN. BEITAHYTOCTD PACCHHTLIBACTCA KAk
OTHOLICHIIE CTOPOH MOMYYEHHONO MPAMOYIOAHIKa. HANpOTHE Kak10r0
TIAPAMETPA YKA3HIBACTCH €rO CPEAHEE 3HAYSHNE M CPEAHEKBAIPATHUHOE
orioHenIe.

JUis paGoThl B peAKIME SAINCH OTKPLITH (Baill CTATHCTHKM, HKATh
KHOMKH «OBBEKT 1 «3AMHCD CTATHCTHKI. 3aTeM HA TEKYWIeM H300pa-
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JKSHIN KyPCOPOM OTMETHTS HCCACTYeMbIii 0BHEKT. PesybTaThi H3Mepe:
Wil 3anuyTes B Gaiin craTueTikm.

Bce 06bekTbl. JleiicTByeT anatornino WHCTPYMEHTy «OGbekm»,
TObKO HH(OPMAUIA BLAACTCA YCPEIHCHHAA 10 BERM 00BHEKTAM BHIOPAN-
HOrO uBeTa. Bo3moken epexosl B okHo CTATHCTHYCCKAs Aa00paTOpHS
HETOCPEACTBEHIO 13 OKia PE3yaBTAT WIMEpEuns, s 1070 Hy#iio
BLIGpATL ONUHIO 6 v W Ha-
KaTh KHOMKY «3aKPbITh.

Wndopmauus. Jlannsiii nHCTpyMeHT paloTaeT TONBKO COBMECTHO ¢
nHetpysentami «Obvekm» 1 «Bee oGvekmp. T103BOATET BHIBOMTS
HOYHeHHYI0 MH(OPMALIIO HA HKPaH

Mapkep. [Mosomsier okpatmpars BeIOpaHiblii 00bEKT B 3aaHHbI
user. JanHbiii HHCTPYMEHT PaGOTaeT TOALKO COBMECTHO ¢ HHCTPYMEHTA-
Mit «Qbvexmy w «Bee odvexmbiy. HeoGX0aMMO BHIOPATS UBET /LA OKPa-
unBais 00beKToB. JU1A BHI30BA UBETOBOI MATHTPH HABECTH KYPCOP Ha
BEPXHIOIO CTPOKY OKHA C NPaBoii CTOPOHbI IKPAHa, KOTOPas NOKa3blBaET
AKTHBHBII UBET TOUKH M JIBAX/IbI WEAKHYTh J1EBOH KHONKOH Mbiun, [Tos-
BiTest okno LIBET, B KOTOPOM KYPCOPOM HYAKHO OTMETHTH JKedaeMblii
LBeT 1 HakaTh KHOMKY «OK». J[1% OKpaIIMBaHHA 0GLEKTOB HEODXOANMO
HABECTH KYPCOP Ha OOBEKT H HaKaTh JICBYI0 KHOMKY Mbin, Mapkupye-
Mbiii OGBEKT 01K GbITh OAHOPOAHKIM (10 LBETY, T109TOMY HEOOXOMMO
OTQHALTPOBATE HCCTEAYeMble 0BLEKTE Ha c0ii «Odnexmun («llpoek-
) WK NPOBECTH GHIAPH3ALINO.

5.3. MopsAAoK BbINONHeHUs paboTsb!

():m,u,um, wotparcenis OMI0G.bmp, OBvescrit.bmp, 3epio.bmp.
OM10G.bmp.
Hasars xnomey. lieiius-TpRuCropripy., flnn OWEDEsis oBHaRr-
MHKPOMETPA MPOBECTI AMHUIO TPH HAKATON KHONKE MBILIH BT Beeil
Likatbt, PaccunTath vacurtabHbiii KodQHILIEHT, MOACIHB LTy OTpes-
Ka B MKM Ha KOAMYCCTBO IMKCECH, H3 KOTOPBIX OH COCTOMT,

3. Jlas w3oBpaskens 3epuo.bmp ycranosuts Macurrad 1:1,05 wim, a
s wsobpakenns OFbexTbLbmp: 1:2.3 Mkym (3aknanka N3oBpaxkeHne.
KkHomka «CroiicTa m3o0pakenus»). [lepekmounTbes Ha saknanky VHCT-
PYMEHTBI.

4

7 At Obbex-
Tbmp. Haxars nee kiomki «Bee a6t i «idpopmaussy. Msy-
wuTh 06 0OBeKTaxX B okiie PesyabTar usvie-

penms. 3aKpbiTh 0KHO. OTMEHITS HCTONL30BANIE HHCTPYMEHTa B CHCTe-
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Me, Haag kionky «Mnctpywent e 3ataiy. Hakats onki «OGhexm i
«Hipopyiats. H3NEpIITS MI0IAAb CAMOTO GOTbIOND OBHeKTa 1Ha 30~

Henoaya pussmpy, oTuLTPOBATH
Ha ¢101 «OGvermpy» caMblii G0ABLION OGBEKT 10 MLIOUAH, YIAIHE €10 ¢
w300paenns. [oRTOpUTE padoTy HHCTPyMenTa, Hakas KHomky «Bee

OBBEKTE 1 . CpasumTh 107 cpemiie Jiavuenis
DAPAMETPOR . IPERBIAYITAMY. 3aKphiTh OKHO, OTMETHB OTiLMIO «/lepeir-
mu e cvic n rpauk

pecTpEaexeis maouas 0BHEKTOB. 3aKPLITH 1aBOPATOPHIO.

. Mapkuposxa. YCTanoBuTh aKTHBHBI LBET B cHCTeMe (HAnpHMeD,
lencumul. Oritounts kHomKy «HHpopvatmsy. AKTHBHINPOBATS W30~
Gpasenie OGbexThLbmp. [pn Hakareix knonkax «Obex» u «Map-
KHPOBKA» E/KHYTH 10 OAHOMY M3 00beKTOB. [10Ce HTOro OTKIOUHTS
KoMKy «MapKHpoBKa.

6. Bexmopnas anusomponus. Wsyants wrerpysment «Bexmopuas ani-
somponusy wa wiodpaxkeniy OFbekTo.bmp. 3azats axTuBAbi BT —
epHBI, COOTBETCTBYIONMIT UBETY HACTHIL, MPH OMOLLH HHCTPYMEHTA
«lIpotia ysemay. OTKIOUUTH Bee CloH Ha woBpaskenii. Haskarh kHomky
«Bektophas 3anath pacuera.
Tlepenucats 3naucHis Yria it aHH3OTPOIHH 13 OKHa Pe3y.anTaT usmepe-
s, TIOMeHSTS aKTHBHBIIH UBET Ha 3eenbiii. TTOBTOHTS H3MEpeHHe Ui
OBheKTa 3¢CHOTO 1BeTa, Pe3y IbTaThl cpaniTh, OTMEHNTE HHCTPYMEHT
(HakaTh KHONKY «HHCTPYMEHT He 3azany).

7. Ompesu no yseny. AKTHBHIMPOBATH W300pakeHie 3epno.bmp.
TlepekmounThes Ha 3aKIaAKY F‘enammpoaawe Haxate knonky «O1-

renii ceporon. [ipoecti mpe « "
«Marcuarnan BhinoaniT, npeodp: «bBua-
pusatyua», GpaB nopor sawn passteint 150, Henoasays «Ko-

uavmpy ot b vedkie AederTh (LBeToBoi

amanazon o1 0 10 254, naowank 25 MkM, npoteHt otkinonenus 100 %).
Tepeiitn 8 3aknaaky VHCTPYMEHTbI. 3ajarh akTHBHBIT LBeT — Gedblii,
cootsercTRyioumii Teny sepha. Hawars xuomky «Hudopmausy. He-
T0Ib3y5 MHCTPYMEHT «Ompesku no ysemy» TPOBECTH Cyaiinyio ceKy-
11y10. B OTKPHIBLIEMCS OKHE NOCMOTPETh 3HAYCHUS OTPE3KOB 1 ONpeste-
T Cpestmii aMeTp 3epen Ha u3oOpakenii 3epno.bmp, OGpatiTh
BHUMAHHC HA BHIGOP aKTHBHOIO [1BETA U1 ITOT0 HHCTPYMEHTA,

8. 3agepuienuie patomp. OMHCTHTL ANMHBIE KATATONH OT NOCTOPOH-
HUX H30OpazKenHii 1 3akphiTh nporpavmy ImageExpert Pro 2.



KoHTponbHble Bonpocs!

1. Tite oToBpakactes pesyabTar npuvencins unctpyventa «/lpoda
yeemay?

2. Kakne XapakTepHCTHKM W3MCPSIOTCA TP MOMOMIH HCTPYMEHTa
«luneiika-Tpancnopmup»?

3. Kak paccamThiBactes Maciumaduuiii kosduument, nossonsionuii
[EPEBOANTH TMKCEIN B PEaiibible SANHMILI H3MEPEHHs, HanpHMep, B
MHKPOMETPEI?

4. Kakite pe3ysisTaTh i3vepennii NpeiCcTapicibl & AHATOrOBOM OKHE
Orpesiu no usery?

5. Kak nposomst pacuer P ¢ P
«Bexmopnas auzompontin»?
6. Jlan wero nenomayeres mietpyvert </ ByiecTe ¢ -

crpyvenTanin «Oanexmy i «Bee oFvermu
7. Jl15 KAKOTO C:104 POMIBOAATCA HIMEPEHIA HHCTPYMENTaMH «OGb-
exm» w «Bee odvekmbin?
8. KaK Onpeiensiones ola b, IepuMETp, OpHeHTALLIS. KOppeisIlis,
HAPANCTP (JOPMBI, AHAMCTPBI H BLITAHYTOCTS OGEKTOR?



TNaGopaTopHas paGota 6

Cratuctuyeckan o6paboTka pe3ynLTaToB
W3MepeHuit U NOAroToBKa OT4eTa

(2 waca)

6.1. Lene pa6oTe!

HayHiThes MPOBOANTS CTATHCTHHECKI AHATHS BCTPOCHHKIMH Cper-
CTBAMIL, IKCTIOPTHPOBATS UHCICHHbIE AAHHBIC B BIE (aiia CTaTHCTIKH,
ABTOMATIH3NPOBATS COCTABICHHC OTHETa.

6.2. Onucanune meHio O6paboTka

OTKPBITL (haiin CTaTUCTUKMN. [l co3tanns iin OTKphITHs (aiis
3ANUCH CTATHCTHYECKHX JIaHHBIX HeoOxomnMo B 3aknaike O6paboTka
nakath kionky «OTkphiTh (ait». B okie OTkphiTHe (aiiia cratneTi-
K sazath uva aitna ¢ pacumpenuem *.sta M naxarh KHonky «OT-
KPBITE».

3anuce s i
MOKHO HOYHHTD C HIOMOLLBIO HHCTPYMEHTOB «OGnekmy 1 «Bee ofvexmbi».
Ut ABTOMATHUECKOH 3AMMCH Pe3y/IbTaTon & (aiil CrATHCTHRN B 3aKIA/Ke
O6paboTka Hao HakKaTh KHOMKY «3aIHCh CTATHCTHRIY.

3aKpbITh ain. 3akpbisact (aiin CTaTHCTHRN.

CratucTuyeckuin aHanua. B saxnanke O6paboTka nakarh KHOM-
Ky «Crarncrieckuii anamy. TosBiTes wmazorosoe okio Crarneti-
weckas aaGopatopust (pic. 6.1). B okie npescTasiensl B Bijie Tadaib:
JanHLIe, cofiepatLecs & (aiiie craTHeTHK.

IIpoueAypa «Cmamucmuseckuii anas» CTPORT B PAZTHYHBIX KOOP/IH-
ar THCTOrAMMBI napamer-
OB KO/HYECTBO OGHEKTOR, ILIOLIAS, NIEPUETP, YFO!l OPHEHTALLH, KOppe-
LA, TapaMeTp OPMBI 1 BHITAIYTOCT,, B oKiie CTaTHCTHYECKAs 1260~
PATOPHS HEOOXOAMMO 3a71aTh KOOPAHHATHI M0 OCH aDCUMCC H 110 OCH OP/H-
Hat (U1 A0rapHQMIECKIX KOOPAHHAT OTMETHTE oMo «(Ln) wraian).
Koumiectso pasGHeniil rHCTOrpasybl 10 0cH a0CLCe MOKET GhiTh aBTOMa-
THUCCKHM (OITTHMATBHO: KaK KOEHb TPETheii CTeNeHM H3 NG O0LEKTOB)
Wl 3aan0 noAw3oBateser. TIocie 3a1anHs BCex NapaMerpoB JIeROi KHOM-
KOi MBbILLIH HAKATH KHOMKY «ITepecTpomThY. ByIET 10CTPOCHA THCTOrpaMMa
10 3a/aHHBIM NapaveTpam. Kak pe3yinTar BbUIAIOTCS: KOIMHECTBO H3Mepe-
Hiti], MAKCHMAIILHBIC W MHHHMATBHEIC HAYCHIS 110 0caM koopnnar (X, ¥),
CPE/IHHE 3HAUCHNS APAMETPOR, CPEAHEKBAIPATHYROC OTKIOHEHHE, UIMpHHa
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CTOMGHA MHCTOrPaMM B! MPH 3a]AHHOM KOTHUECTBE pasoenuii, Urodhi moka-
3aTh 3HAUEHHE KWKJOTO CTONGLA THCTOrPAMMBI HEOOXOAUMO BKITIOUHTS Off-
w0 «JToxassieams apicepoi».

A5 S X
RaniniRic:

i
;

Puc. 6.1. Biu okia Crarnermeckas

TakKe MOXKHO MBILIBIO BBIICIHTH ()PArMEHT THCTOTpaMMBI /1A Jie-
TA/ILHOTO MPOCMOTPA: YCTAHOBHTH KYPCOP HA MHCTOFPAMME B HAUATHHO
TOUKE, HAKATH JICBYIO KHOMKY MBILIH, IEPEMECTHTB KYPCOP JI0 KOHEUHO!
TOUKH  OTMYCTHTH. TTOCTPORHHYIO FHCTOTPaMMy MOKHO COXPAHHTH B
(aiin (kHonka «COXPAHHTb»), CKONMpOBaTh B Oy(hep OOMeHa (KHOMKa
«Bydepy) Wi BhiBecTH Ha nevats (ktorka «[levatsy).

no rpynnam. [1, TIO3BOJIAET 1A BHIGPaH-
HOTO mapaMeTpa (IUiomab, NepuMeTp, napameTp (opMel W Ip.) 3aarh
pasOHenHe ManasoHa i PacCyMTaTh, CKOILKO 3HAYCHHI MONAJAeT B yka-
3anuble MHTepBATLL [UIA BLI30BA MAcTep-aHATH3ATOPA CICAYT HAKATH
KHONKy «Pacnpeziesiente 1o Fpymmanmy, BHOpaTh MapameTp (ILIOmab, me-
PUMETD, YTOAl OPHEHTALIH, KOPPEIALHA, NApaMeTp (OPMbL, MUHHMATL-
Wb, MaKCHMATHHBI WIH CPEINMI| JMAMETDBI, BBITAHYTOCTb) 1 YCTAHO-
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BITH HHTEPBATE PAsOHEnms (HakaTh KHOMKY «/loBaBHTHY, BBECTH MUHH-
MAIILHOE H MAKCHMAIBHOE 3HAUCHIA TEKYLILero Hiepsaia). Hactpoeniyio
IpyIITy pasGHeHmii MOKHO COXpaRHTS (KHOMKa «COXAHITHY), 4 COXpa-
HEHHYIO panee IpynITy — 3arpysuTh (kHonKa «3arpysuts»). Jlis anamsa

10 rpynnam naKath KHONKY «Anazn3y, [lo-
JIYHEHIYIO THCTOFPaMMY MOKHO CKONMPOBATS B Gy(hep 0OMeHa il pacrie-
uarats,

PacyéT cTaTMCTUYeCKUX KpUTepHeB. Brissisact cratncTiecknii
KabKyASTOp (KHOMKa «PacueT CTaTueTHIecKux Kpurepues). lossoer
ONPEEHTD B SABHCHMOCTH OT KOIHUECTBA CTENEHei CBOBObE H YPOBHA
sutoCTH KpuTepin Croiozenta 1 Guiiepa (1abbe Suavein)
anbo  yposens M ono uMe) M KpuTEpHER
Crbioenta i Duttiepa 1t KoanuecTBy creneneii cBodosl. Mocie sazanis
HEOOXOMMBIX J@HHBIX CIICAYET HAKATH KHOMKY «Pactens.

ABTOOTHET. Cozaer aokyment Microsoft Office Word ¢ nassanu-
ev «Astooruer ImageExpert Pro 25 (kHonka «AsTooruér). Ecam Haa-
Ta KHOMKA «3aNHCh ABTOOTYETA, TO T0CE BEINOAHEHUA KAKAOH MpOLe-
AYPH B aRTOOTUET BioCHTEA MOPNALUA OB 0BpABATIIRACNOM WI05Pa-
e, Ype 1 e¢ HACTPOIiKaX, @ TAKKE Pe3y/IbTaThi
n3mepenuii. 3anucu B 1m<ymune TIPOM3BOANTCS € TEKYIIETO MOJ0KEHHS
Kypeopa.

6.3. [Mopsdok ebinoNHeHUs pa6oma!

1. Omupuims usosparcenus Cyasdusilbmp i Cyanduabi2.bmp.
Jlaa wsoGpaxeniii Cyanpuasil.omp i Cyandnani2.bmp ycranosits
macurrad 1:2.3 mim (3aknazka M3obpaxenue, knonka «Cpoiicrsa n3o-
Opakenuar). [epexmountses na saknaaky O6paboTka.

2. Agmoomuéme:. Haxars KHOMKY «ABTOOTUED. ABTOMATHUECKH 3a-
nycrures Microsoft Office Word. He sakpeisas Microsoft Office Word
(e Tepan ce3u ¢ aprootuérom!) nepeiitn ® nporpamvy ImageExpert
Pro 2. [Tpit naaroii KHOMKE «3armich ABTOOTHETA MPOMIBOANTCH 3aMHCh
BCEX MPOJIEAAHHBIX HAJlL H300PaKEHHEM ONEpalHii, @ TaKKe XapakTepu-
CTHK OOEKTOB. NPH OTHYUICHHOi — HeT. AKTHBH3HpOBaTh Cy:Ibgu-
wsil.bmp. I'lpu\n.nmh weton «ugbpyaum» ¢ yposnem 1. [Tposecti npe-
1 «Markcusabnas nacotuen-
Hocmby. ﬂpaBeL M npeoBpasoBatie «bmmpu;aum ¢ rioporom 127. He-
T0b3y3 «KoMGUHUPOSaHIbIT Uabmp» OTOUILTPOBATH MEKHE AeeKTh
(uBeToBoii Ananason ot 0 10 254, NA0WAL 3 MKM, POLEHT OTKIOHEHMS
100%). OTmoumTs KHONKY «3anuch aprooTuéray. [lepekOUNTLCH Ha
Microsoft Office Word. [Tposeputh pesysisTar. AHAIOTHUHBIM 0GPA3OM
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BLUICUTE HEMETALIHYECKHE BRIIOYEHHS B BHAE OOHEKTOB HA H300pasKe-
1t Cyangmuani2.bmp.

3. Cmamucmurka. Haxats knonky «Otkpuits (aitn. Costars (aiin
CraTHCTHRM B IHuHOM Katastore. HakaTh KHOTKY «3aruch CTaTHeTHKIY.
[Mepexsmountbes Ha 3akaaaky VHCTPyMeHTbI. BuiGpars wnucTpyment
«Bce otvexmui. Tlepesectit kypeop B oe Cyabduasil.bmp na ueproe
BITIOUCHIE 1 IEKHY T JICBOH KHOMKOI Ml BHOPaTh HHCTpYMEHT
«Oavermy. Tlepeseetn kypeop B nose Cyabuani2.bmp Ha uepHoe
BIITIOUCHIE 1 LLEAKHYTE 1EBOi KHONKOH MbiluH, [1epeiouiThes Ha 3a-
wianky OBpaboTka. OTKMouHTL KHOMKY «3aiich CTaTneTHkn». Bbi-
38aTh NpOUEAYPY «Crmamucmuseckuii anaizy. V3yauts pacnpeaeienns
1aPAMETPOB. 3AKPHIT OKHO.

4. Pa & no epynnax. Buissats
npoueypy «Pacnpedeeiue no epynnaw. JUis HaveTpos 0GLEKTOR 3a-
JaTh pasHeHHE N0 JManasony 13MEpEHHBIX IHAUCHHil H PACCUHTATE,
CKOLKO 3HaueHiii TonataeT B yKazaHubie HiTepeainl. Ionyueniyio
FHCTOrpaNMy CKOIHpOBaTH & Oy(ep, niepeiitn B Microsoft Office Word
W BCTABHTH B aBTOOTUET. CAeHaTh BLIBOBI O 3ArPAHEHHOCTH CTAIN He-
MeTANIHMECKUMI BKOUeHIAMH. BepayThes B nporpamy ImageExpert
Pro 2. Haxars knonky «3akpbits ity B 3aknaake O6paboTka.

. Buewnsn odpacomxa. 3anyctuts nporpasyy Microsoft Office Ex-
cel. arpy3its B e (aii cTaTHCTHKH (MPH OTKPBITHH yKasaTh THI (aii-
aa «Bee (aitzinm). TlocunTaTs cpeinmii MaveTp BKIONCHI, 3akpbiTh
nporpavy.

6. Cmamucmuueckue kpumepir. OTKpHITh 0kHO Pacér craTnernye-
cxnx e, OCBOHTS ¢ro pacoTy.

7. 3asepuenue patomsi. 3akpuits nporpammy ImageExpert Pro 2.

3akpbits nporpavimy Microsoft Office Word.

KoHTponkHble Bonpock!

1. Kax aBToMariseckn onpesenseres g okne CrarneTnueckas 1ago-
PATOPUS! KOHUECTBO Pa3sGHeHHii?

2. KaKite napamerpbl BHAAIOTCA B OKie CTATHCTINECKAs 1a00paTo-
Pus 1I0CAE TOCTPOCHHS rucanpa\lMu

3. B kakux cryuasx e v no
opynnawy?

4. Kakas nnd CH TCA B ABTOOTHET?

5. Kakue ncxozmble JanHbie BBOAATCS B JMAIOroBOC Okno Pacuér
CTATHCTHYECKHX BeAN4HH?




TNaGopaTopHan paGorta 7

py p: Ka # no cxeme

(2 waca)

7.1. Uenb pa6oTs!

Hayunthea COXpanaTh NpoiiieHHbIil UK 00paboTKH OHOTO H30Opaske-
HItR B KauecTBe BH3YAILHOTO IpoeKTa B nporpavivie ImageExpert Pro 2 i
nocenyioueil 06paboTIH B ABTOMATHUCCKOM PEKHME 3ArpyKACMOit i
CoXpanAeMOii FpyIIIThl H30BpasKenHii.

7.2. Onucanune meHio MpoekT

HoBbli npoekT. Cosaaer Hoswiii npoekt (puc. 7.1). Ecan B mpo-
IPAMME YK HVCIOTCA OTKPBITBIC H30OP@KEHHS, IPOrPAMMa POH3BOHT
3anmpoc 06 HX ABTOMATHYCCKOM NOAKTIOUSHHH K NPoeKTy. HeoBxommo
3anaTh uMA (aiita NPOEKTa H HAKATS KHOMKY «OTKPLITHY. [IpH nosBe-
HUW Ha HKpatie OKHa MacTep MPOEKTA 3a1aTh KOMMCHTADHH, OTPAKAIO-
e cyTh npoekta. OTKpHITHE H30OPLKEHHi NPH OTKPHITOM MPOCKTE
TPHBOZINT K ABTOMATHHECKOMY TOIKITIOUEHHIO HX K NIPOSKTY.

\MFPbsMEXPER
¥ \FASAMELERT PR Wi 26
7 ASWFPIsbeUMEXPERT PRONKT o4 bp.

Puc. 7.1. Bua okiia Mactep npoexta

B okne Macrep npoexta in
cocras npoekra. B 1onie «Cocmag npoexmay NePEKIOUATENEM CIeBa OT Ha-
BN HIOOPWKEHHS MOKHO BHIOPATh H3OOPWKEHHE LI AHATH3A 1 MPO-
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eMoTpeTS ero cBoiicTsa B one «Caoiicmea meKyueeo usotpacenusy. Tak-
Ke MOKHO U1 0HOrO (macuirad,
e mHHLIbL M3vepenit) W B okHe MacTep MpoeKTa npotyGiHpOBaTS 5T Ha-
crpoiikin s ncex wsoBpakeHi, naxan wonky «llaGrom (wabrorow
ABIAETCSH B none «Cocmas

OTKpbLITL NPOEKT. OTKPBIBACT yiKe CYIECTBYIOUHIT npuen Bui-
Gparh uMs (aiina ¥ Hamath KHONKy «OTKphiTh». Bee wsoGpanenms,
BIITIOUEHHEIC B IPOEKT, GY/IyT OTKPHITEI ABTOMATHYCCKH,

CoxpaHuTk npoekT. CoxpansieT npoexT B (aiii.

MpocmoTp npoekTa. Bhrsbumcr 0KkHO Macrep upoeua uis on(phm)m

npoexTa. Ynipasiser ero "
3aKpLITE NPOEKT. 3akphimact Texyuutii npoekT. [pn mammsmi oT-
KPBITBIX H300) ii nporpamma o W 3a-

KPBITHS H30GPAKEHHIT BMECTE C IPOEKTOM.

MacTep cxeMm. OrofpaikaeT CHCOK ACHCTBYIOMMX JIIs TEKYIIEro ce-
arica cxem 06PacoToK (pic. 7.2). CxeMsl — 910 3a1aBaeMBiii 0b30BATE eM
HaBop Koman nporpamwbt ImageExpert Pro 2 uis ii 0Bpa-
GOTKH Py H30OGPAKEHHIi B ABTOMATHICCKOM peskuve. MOKHO 106an-
JIATD 3apaHee CO3AAHHBIE CXEMBI H YJINIAT HX W3 CIIHCKA 0CTYTIHBIX.

Puc. 7.2, Bua okiia Mactep exem



s coznanms HOBOH cxembl 0OpabOTKH MM OTKPBITHA CYLIECTBYIOMICH
caletyeT HakaTh KHOMKY «/l0GaBHTE» 1 BLIGPATS Ml CymieCTRYIomero dhaii-
1 WA FAIATS UM HOBOTO. BBECTH Ha3zBanie cxembl. AKTHBHYIO CXeMy 00-
PABOTKH MOKHO PEAAKTHPOBATE, HCTOMbays 1oste «Bbiiopy, OTMETHTS HykK-
it Meton. Kommposars ero s nonie «O6paconsay, Haxas KHOMKY «». B
nose «Hacmpoiiay 3axat TpedyeMbie U vetosa napaverpet. [is spe-

MeHHofi oGpagorTkn ii 1o cxeve b o~
wiio «/Tayzay. J1s yIIERIA OHOTO METOJA HCTIOLI0BATH KHOMKY «<», &
a1 ouncTion Beero noan «Odpat — «<<x, Jlan cxembl

HaKaTh KHOMKY «COXpaNHTH. JUTA YAQIGHIA 13 CIIICKA. HEHYKHON CXCMBI
BHIOpATH €e M HAKATH KHONKY «YAamTh», /L1 3akphiTHs CXEMBI B NOAC
Wcnosyesbie cxexs» BHICTHTS HY/KHYIO CXEMY, 3ATeM HAKATH KHOIKY
«3aKphiTHY.

Bce cXeMbl. Tpi HakaToM NOTOKEHHH KHOMKH POH3BOANTEA 00~
PaBOTKa 110 BCeM 3arpysKeHHBIM CXeMaM B OSUIKE HX CIEJOBAHIIS,  MPi
OTKJIIOUEHHOM — TONBKO N0 BhiIeseHHO cxeme. B saknanke poekT
MOHO NPOU3BECTH GHICTPHI BHIGOP AKTHBHOH CXEMbI.

WU3oBpaxenne no cxeme. OGpaGorka akTHBHOIO H300paKEHHA 110
BLIGPAHHOIT CXEMe WM FPyITTIe CXeM NpH HaskaToii KHonke «Bee cxembi»,

poekT no cxeme. [lapaieibhas 0GPaGOTKA BCEX AKTHBHBIX 130~
GpakeHii MPOEKTA 10 CXEME WM FPyMIe CXeM HpH HAKATOH KHOMIKE
«Bce cxembi».

Mpogomknte paboTy no cxeme. /Lis NpoAOIKEeHHs padoThl 10
yKasanHoii cxeme nocse («llayza») 30BATHCA AAHHOM
KHOIKOI,

7.3. MopsaoK BbINONHeHWUs paboThb!

1. Cosdanue npoexma. Haxats xionky «HoBbiii npoekm. 3anath nvs
npoexta. Hanucars KOMMEHTADHH K NPOEKTY (HANPHMED, «QHAIM3 rpa-
(UTOBBIX BKIIOUEHHIDY).,

2. Omkpoums usoopascenus TpOlbmp, Tp02.bmp, Tp03.bmp.
T'p04.bmp.

3. 3aoanue obweco sacumata. HactponTs CBOTcTBa (PasMepHOCTH 1
macurrad) usopaxerns Ip0lbmp (saxaanka W3oBpaxeHue, kionka
«Cgoiictsa  1300] AMHULIbE — MKM, Macuta®
1:1,03). Haxars xionky «[IpocMoTp npoexta. BLGpaTh HACTPOCHHOE
w3o0pakene Tp0l.bmp. Hamars knonky «lllagnom». Cofictsa pac-
NIPOCTPAHAIOTCSH HA AKTHBHbIC H30OPAKEHIIS (TIOMEUSHHbIC TATOUKON).




4. Cozdanue cxemsr. Hakats knonky «Mactep cxem». Hanucars Ha-
3BAHHC CXeMBbI (HATIPHMED, «H3MEpeHHe HacTHi). CO3IaTh CXeMy, 100a-
BHB CrIOCOOH 06paGoTKM: «Ommenku cepocow (6e3 nactpoiikn), «/ug-
s (yposens 2), «l paduenm ocsewjennocmuy (6e3 Hactpoiikn), «bi-
napusayus» (ypovens 128), «llaysa» (Ges wactpoiiu), «llapavempyi
06veKkmo» (AKTHBHBL LBET MePHBIT, PAGOTACT 15 BEPXHETO BILIAMOTO
caio). Haats kHONKY «COXPaHHTE», @ 3aTeM «3aKphiTh».,

5. Msobparcenue no cxeve. AKTHBH3MDOBATh  M300paKeHie
TpO1.bmp. Haats kHonky «H300paskente no cxevier. Bo spews nay3sl,
wenonb3ys «KoMaunuposannblii guasmpy, oTQIIBTPOBATE MeIKHE Ae-
exThi (1BeToROM manazon ot 0 10 254, maomaLs 50 MM, TPOLEHT 0T-
wionenns 100 %). Hamars knonky «[IpoiomkiTs paory 1o cxemer.
OuennTh padoTy cXembl.

6. Ipoexm no exexe. Haars oy «[lpocyotp npoextay, yGpars
rasI0uKy HANPOTHB 0O o I'p01.bmp (oct:
W30OPAKEHIS M0KHBI OCTATHCS OTMEUCHHBIMM). [Tepeiiti B 3akiazky
VIHCTPYMEHTBI, OTK1104HTE KHONKY «BbiBoa undopmanun» (nossisio-
LHECH MATIOrOBIE OKHA DAOKHPYIOT ABTOMATHUECKOE BHOHEHHE 00~

pabotkn). Mepeiitn B sakraiky O6paboTka, HakaTh KHOMKY «ABTOOT-
uéry. Tepeiitn B 3aknaaxy MPOEKT, Hakath KHOTKY «TTpoeKT 1o cxeme».
Obpatim, a I ii. Bo
BpeMs nay3i, Ko pummp»,

Merkhe AepeKThl Ha Kaka0M H300pakenin (LBETOBO nanason ot 0 10
254, ntomazs SO i, npouent otkaonens 100 %). Haxats kuomky
«IpogomkiTs padoty 1o cxevey. [epeiitn B Microsoft Office Word.
It I pesyabTaTH B &

7, Siidejpuichie pcoms, IakomTe HPOTRAVMY TAEEEXDERt PYG 2.
3axphits nporpasivty Microsoft Office Word.

KoHTponbHble Bonpock!

1. JL €O HEOGXOINO OBLCIATH H3OBPAKEHis b 1pOCKT?

2. Kak MO®HO 3ajaTh TH
€/TMHHIIBE H3MEPEHHS BO BCEX OTKPBITHIX H300paKeHna?

3. Uro TaKoe cXeMa 1 KaK Ota HCHOAB3YETCA B IPYNNOBoii 06padoTke?

4. Jls wero npemasiatena onus «/laysay s cxeme?
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BaTE:1I0 GOABLIYIO CBOBOY MPH OTPABOTKE HOBBIX MPUCMOB AHATH3A H30-
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TNaGoparopHas pa6ora 8

PaGoTta c uso6paxeHuamu B nporpamme
ImageExpert Pro 3

(6 wacos)

8.1. Uenb pa6oTe!

HayuiThes 3arpyskaTh i COXPANATS H3OOPAKSHIA, TPHMEHATS K HIM
pasinunbie GUILTPLI, OCYMIECTBAATL cOOP AaHHBIX M MPOH3BOANTE CTa-
THCTHUECKHIT aHaTu3.

8.2. OnMcaHne OCHOBHLIX NYHKTOB rMAaBHOTO MEHI0
nporpamMmb!

JLis 3a4a1HO KOH(UTYPALLLI OITTHYECKOI CXeMbI HEOGXOAMO HaiiTi
MacITaGHLii KOMpQUIKENT, TOGH! NEPEBOLHTE HIMEPEHHA., BLIPIKCH-
HbIC B TOUKAX HIOOPAAKCHHS (IIHKCEIIAX), B MUKPOMETPB Ha OGBEKTE.

B rowiiekre oGoro ccth 0BbeKT-
Mikpovierp. Ero ycranagmpaior Bvecto uutida. H3o0paerie coxpanserc
Ha JIHCKe 10 COOTRTCTBYIOUIM HMCHEM AU KaAJIOTO BAHAHTA OITTHYCCKOTi
Konurypauis Ha nem petuie Qb u yeia
YKA3BIBAIOT OTPEOK, JUTHHA KOTOPOIO B MIKPOMETPAX BILLIA 10 PHCKAM LIKa-
b1, B rosBIBIICMCA OKie PE3y.ISTAT I3MepERIs OTOOPRAICTEA Ta e ATHHA
B TOUKAX H30GpaAeris. MACUITaG (MKM/IHKCEI,) — PAsMep OJLON TOMKH 1130~
GPAKeHi B CAMHMIGX UMbl OGbeKTA. JU15 TOMHOCTH KATHOPOBKI LIKATA
OGBEKT-MIKPOMETPA AO/TAIE GLITh CTPOrO TOPIBONTAIBHA (IL1i1 BEPTHKAIbHA),
4 HAUI0 1 KOHELL OTPE3Ka AOTAHBI IPHXOZTCS HA OIHY CTOPORY PHKIA.

JUis 106ABICHIA NOAYUSHHOTO MACITAGA B POIPAMALY HEOGXOANMO
HAKATH KHOMKY «Y CTAHOBK MACLITA0A H30OPAAKEHHiDy W HANONNNTS 101
8 okie Macurrad wsopaennii. Beecti nazsaume Macurrasa (o5biiHo
70 yBeIUCHIE OBLEKTHEA), MACITAOHbI KOIPOUUMEHT, ML 13-
Mepéinn, Hasarh Knongi «Coxpantrsy 1 «lIpuvieiitoy. B tabciities
Tekyuui Macurrag p o 113
BaNHOii KON(HTypaLIiL

Ilpedcmasenne usobpacenus 6 3a0anuoi naiumpe

)'llooun uper € m wsoBpaern 5 namipe RGB onpeesen Kax
. G, B). e R b KpacHoii coc usera,




G — 3enénoii, B — cueii. [lepeBot 300pakenHs B OTTEHKN KPACHOTO
Ci = (R, 0, 0) OCYHIECTRIACTCH OTKIIOUCHHEM 3eIEHOT H CHHEI COCTAB~
JAIOUMX. AHATOTMYHBLIM 00Pa3OM OCYLIECTBISCTCA NEPEBOA B OTTCHKH
senenoii Cg = (0, G, 0) n cuneii Cy= (0,0, B) cocrapasionmx usera.
TpezicraBnenne #300paKenus B OTTEHKAX CEPOrO MOJIPA3YMEBALT NIEPEBOIL

B yCpe/ménHoe 3HaveHne Kak10ii coctasasiomeii nsera: C = (K. K, K).
1
me K= 2R+ G+ B).

Vnctpysent «llpedemagientie ws0pacenia 6 3a0annoi nanmpe» 1mo-
3sonser: a) naTpy B orTenKH
OHOIE 13 TPEX COCTABAMIOUIIX LBETA MATHIPLI RGB: §) NpeodpasoBbipath
TUINTPY B OTTSHKH CEPOO; B) NOMYATS HHBEPTHPOBAHHOE H3OGPaKEHIe.

TpeoGpasosanie B OTTEHKH CEPOFO YIPOUIAET AHAINS, TAK KAk AHATH-
SMPYeTCH TOALKO SPKOCTHAI KAHAM, 4 He BCe TP LBETOBbIX. [peodpaso-
BAHHE MATHTPBI MOKET CHUHTD YPOBEHD LIYMOB 1 YIYUIINTE PACHO3HA-
Baiie 0GLEKTOB NOCHE DHHAPH3AIN W CerMeHTALN 10 uBety. Oc-
HOBHAs 4aCTh YCKTPOHHBIX WIYMOB KAMEPBI OOBIMHO PAcriojaractes B
0BAACTIH CHHErO UBETa, A B 0GAACTH KPACHOTO KAMEPBI HMEIOT HIGHITO-
HyIO UyBCT b 1 CHABYI0 KOHTPAC (puc. 8.1). Ecan user
He sBsCTCA HaKaTh KHOMKY
«llpencrapaenne 300GpaKeHns B 3a/aHHON NATHTPE», BBUIENTH 3e1E-
HbIii MATIA30H 1 TIEPRBECTH €F0 B OTTEHKN CEPOTO.

—= ~—r

® ; “ ||
®. .
Kpacrias 3enénan Cras

B OWITPE Ceporo B naaTpe ceporo B naANTE Ceporo
Pc. 1. Tlepenos wsoGpaensis b OTTeNKH ceporo

Habop udposuix dpurvmpos

# couneTp. I JUIS YCTpPaHeHHs BLICOKOUAC-
TOTHBIX TIOMEX, BO3HHKAIOUIX TPH CheMKe Ha MOAHOUBETHOM H300paske-
. < it uabmpy Tip coboii ¢ 10 n30-
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GPAKENIIO OKHO, OXBATHIBAIONIEE HEIETHOE HHCO TONEK HIOOPWAEHHA, B
KOTOPOM 3HAYEHHE APKOCTH JIBHOH TOUKH i
it Touex, B 30HE 3a1aH-

HOTO pannyca (puc. 8.2).

918 ]9 98|89

T118)] 8 | e | 7 | 8| 8

L 4
Prc. 8.2, Tiputn pagors: «Meduannozo uutsmpa (painye pasen 1)
B pesyabrate & Ha

B JIOCTATOYHOI MEPE CrIaKHBAIOTCA MEWIAIONIAE WYMBI, HO B TO e Bpe-
M3 COXAHAIOTCS HETKHMH FPAHHLIEI, HTO WMEeT 3HauCHHE NpH NoCie-
J1yIOIIeM BLUICICHIH OGBEKTOB.

Crenenb CrakuBaHMA DEryIHYeTCA 3aaHneM paanyca 3ombi (B
nukeensx). Hem kpyrnHee aHaTH3HPyEMbIe 4acTHLIb!, TeM Gosbuimii paan-
YC 30HBI MOKHO 3a1aBaTh. [Ipy aHanu3e TOHKOAMCIIEPCHON CTPYKTYpbI

0BbIX (uBTpOB He

JUns npiMenenis 5TOro ILTPa CAEyeT Hakath kHonky «Llndposas
QuiabTpaumsy. Ha SKpane MOSBHTCH JHAIOrOBOS OKHO MMALTPHL OT-
KpbiTh 3aknanky KauecTBEHHble, orMeTuTh om0  «Meduanbliny
(uabTp. VeTaHoBHTS pammyc, ii pasvepy o -
MBIX BBICOKOYACTOTHBIX Tomex. Hakath kHonky «Mcnonb3osatby, a 3a-
Tem «[TpuMenHTE.
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Moporosbif hUNbTP. Peain3yer NPOCTPAHCTBEHHOE CIIIAKHBAHNE
MHTEHCHBHOCTEH TOBKO TeX TOUEK H3OOP@KEHHS, [ APKOCTH MPeBbi-
waeT cpennHii ypoBeH’ Ha BETHUMHY 3AZAHHOIO NOPOra. B cKomb3siien
M0 M300PaKEHHIO OKHE 3HAUEHHE APKOCTH LEHTPATBHON TOUKH 3aMeHs-
eTCs CPeHUM apHAMETHYECKHM H3 SPKOCTEH COCEIHMX TOYEK B 30HE 3a-
JHHOTO PAjNyca, CM UX PA3HOCTD MPEBBILAET MOPOTOBOE 3HAYCHHE
(napaverp). Ha prc. 8.3 npi nopore 5 HCXO/IHOE LEHTPATLHOE 3HAUCHHE
15 3aMeHseTCA Ha LENYI0 YaCTh CPETHEro apH(METHIECKOro 8, MOCKOIb-
Ky PasHULA MEKLY u cpenm no-

Puc. 8.3. Mpunn paSorst «/70pozoozo duampa
(pamye pasen |, napasierp 5)

Crerienn CriaakuBaHus H300GPaKEHHs 3a/1aETCA PAIYCOM 30HbI B ITHK-
cenax, o per 3aj1aHUEM TOpOTa.

L% BBI30BA MATOTOBOrO OKHa MDHILTPBI Haxath kHorky «Lludposas
msTpaunsy. BeiGpars sakiaiky KayecTeeHHble, ormernts omumio «/Jo-
Ppo2osuiny UALTD. YCTAHOBHTS PAHYC J0HBI AHANI3A H MIPOFOBOE 3HAUE-
Hue. Haxxats kronky «Hcnons3oary, a 3atem «IIpHMEHNT.

MukTOHOBLINA PUNLTP. Ero 00bIMHO NPUMEHAIOT TS YCTPAHEHHS
TOHKHX .mccbenos (nanpumep, uapavmu) Ha ccrwcuwpoaamqux i Ou-

no okHe

LBET UEHTPANLHOI TOUKH 3AMEHSETCA HA AOMHHUPYIOUINi LIBET COCEHIX
TOUEK B 30HE 3AIAHHOTO PAMYCA, CCH JOIA TAKHX TOYCK NPEBBILIACT
noporosoe 3uauenue (napamerp). Ha puc. 8.4 HcxonHoe ueHTpanbHOE
nauenne 18 3aMeHsCTCA Ha AOMHHMDYIOUUL B OKpyTe 1BeT 7, MOTOMY
4TO TOUEK co 3HaueHunem 7 Gozee S0 %.




26 (12] 7 25 (12 ] 7

Puc. 84, Tlpmuunn padors: uﬁmmummwu Puaompar
panye pasen 1, napavierp 0.5

Panye yeranasmpaeres B mixcensx. Tlapaverp ycranapiusacres 5
sostx. ECM 3aaTh 3HAUHTEbHEI PAZIHYC 30HBI, OGBEKTHI A H300paske-
HHH OKPYIJIAIOTCS, COKPALIAN TIEpUMET.

Jl1s npuMeHeHIs HTOro (HAKTPa HEOBXOMMO HaxkaT KHomky «lludpo-
Bast (i okHe @) PBI OTKPHITH 3aKnanKy Kave-
CTBEHHbIe, BhiOpaTL OnuMio «/Tukmonoebiiny GuLTP. YCTaHOBHTH paznyc
OKPECTHOCTH BOKDY TOUKH M TOpOroBo¢ 3nauckue. Hamars knonky «He-
NOMB30BaTHY, A 3aTeM «[IpHMEHNTE.

®unLTp «TpaaneHTs. To3BoaseT yCTpanTh AeekT ocheuEHHO-
CTH B BMJE PABHOMEPHOIi HOKOBOIi 3aCBETKH, HANPHMEP KOCOTO OCBEle-

1A, dutTp ii & Kape
" HoBy10 b KaKIOH TOUKH U30-
BhITaRIEM 3Havennii HCXOIHOO NpodH-

JU1 M TLI0CKOCTH.

Jlast npumenenus HToro (HALTPa cieyer HakaTh Kiomky «Lludpo-
Bast pubTpaunsy. OTKpeITh 3aknaaky CnekTpansHele, BeGpars on-
w0 GuasTp «f paduenmy. Haxats onky «HMcnonssopatsy, a satem
«[TpHvennTE».

®unbTp «MaKpOHEOAHOPOAHOCTLY. MwILTP ycTpanser jedek
Thi OCBEMIEHHOCTH CIIOKHOI HEMHEHHOM KOH(UIYPALIMH, HANPHMED B
BH/IC LCHTPAILHON 3aCBETKH. Pertbed) HCXOMHOTO H300paKeHns Criaku-
BaeTCs MyTeM 3HAuCHHUiT ii B 0GnacT yKkazan-
Horo pammyca. Tloce 9Toro cr: i mpodu, uh Teii Bbi-
HHTAETCS U3 HEXOHOTO Mpodins (pic. 8.5). Payc 30Hb! CraakHBanis
3ajaeTcs B nuKcenax. Yem Gosblile 30HA CBETOBOH HEOAHOPOIHOCTH, TeM
BhILIIE I0KHO GBITh 3HAUCHHE panyca,
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Kpueble MHTEHGMEHOC TN
— MCXO[HaA,

— crnaxeHan,

— nonyueHHan

Puc. 8.5. Npmsn padorss dstpa «Maxponeoonopodnocmon

Jlns 31070 (UETPA nakats knomky «Llud-
poBas QiibTpaIsY. B AMa10roBoM OkHe DHALTPLI OTKPHITH 3aKAAIKY
CnekTparnbHble, 0TMETHTh oMo «Makponeodnopoonocme». YcTano-
BHTL PAIMYC 30HbI AHATH3A NPONOPUHOHANLHO PA3MEPY 30HBI 3aCBETKH.
Haxarb kromky «H b, a 3atem «I1

na

CermeHTaums no UBeTY. Bhienser OTACHLHBIM UBETOM Tpebye-
Mbie 0OBEKTBI Ul NOCIEYIOUIEr0 KOIMYECTBEHHOrO aHAN3a HA HCXO/1-
HOM 30GPAKEHHH CO MHOKECTBOM LIBETORBIX OTTeHKOB. TOUKH H30Gpa-
HKEHMS C OTTCHKAMA, BHYTPH BbiE-
JAI0TCA UBETOM TOMb30BaTeNs. B mpenenax oznoil GHALTpALMH MOKHO
3a1aBarh 710 16 THIIOB oﬁxenoa PesyabTatel nomyvarces ny-mxe nocae

; lIbHOj "
ueTpos.

Hakath kronky «Bbizenenie 0GBeKTOB 110 uBeTy». B oTKphiBuieMes
manorosoM oxHe CerMeHTAIMsI MO UBETY YCTAHOBHTH JMANA30H MH-
TEHCHBHOCTE OAHUM H3 CTIOCOGOB: BBECTH 3HAUCHHS FPAHMIL ¢ KiaBHa-
TYPhl MIH [EPEMECTHTh MBILIKOH YEpPHbIC PHCKH TPAHMIL AMANa3oHa Ha
rHCTOrpaMMe uiTeHCHBHOCTEiH. Hakarh kHOMKy «[TpHMEHHTEY.

dunbTpauums. Il ans
00BEKTOB ¢ i M3 Macch
O0BEKTOB 3a/IaHHOTO LIBETA. ]'lpe,!lnapm‘enbuo JIeNlaeTcst CerMeHTaLUs 1o
uBery wn Guuapusauns. «leosempuueckuii uIMpPy MOKET yYANATH
(nepekpalnBaTh) BKIIOYEHHS MEHbIIE 3a]aHHOM MIOWAH, BBUIENATH
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4ACTHLLL KPYFIOfi OPMBI H 3JIHHOTO AHAMETPE, HCKIOUATH HOKPYIbIC
CTMIUINCCA HACTHIIbI, PACKPAUIBATS 3EPHA LBETAMH 110 GALIAM MO
1 uaveTpa. BO3MOKHb CAOHO COCTABHBIC YCAOBHA (HABTPALHI

Jlia npamenenus GWISTPA CIEAYET HAKATH KHOMKY «DHIbTPaUs
oGkeKTOR 10 T flo dusTp
OTRpBIBACTCA B «PedicuNe 60160pa genia. HeoBX0MMO YCTaHOBHTS He
XOMHBIi LBET, WEAKHYB JEBOi KHOMKOM MBILIM 10 OAHOMY 13 HYKHBIX
00heKTOB. DIILTP ABTOMATHHCCKH NEPEXOANT B «Peaciist awdopa napa-
sempoa». Tloce BHIGOPA NAPAMETPa ABTOMATHHECKH PEATATACTCS AHA-
130K ero 3uaseHHiH. T10 3A1AHHbIM 3HANCHHAM OGHEKTH OKOHTYPHBAIOT-
1 UBETOM BHACCHINS, KOTOPHITi 3210€TCA OTACTBHO (pHC. 8.6).

B e — .
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Puc. 8.6. Bz oxiia lapaverpuscckas duanrpatis
Ve b HHTepBAN OT() IHAuCHHI MOKHO OTHHM

W3 CAEAYIOWUAX CTI0COGOB: 1) BBECTH 3HaveHMs rpanuil ¢
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naskats knasuuty [Enter]; 2) aKTuBSHPOBATS J€BOC I NIPABOC 3HAUC-
HHE M YKA3aTh MBILIKOI Ha OGBEKT ¢ BI3YANbHO NPEANONAracMbiM 3Hate-
HHEM NlapaMeTpa; 3) MepevellaTh MbIIKOi KpacHbie PHCKH TPaHHLL Ana-
NA30HA HA THCTOTpAMME 3Havuenuii. B «Pexciie (uumpa» MOKHO Ha-
G10aTH OKOHYATEBHBI BADHANT MEPE €0 NPHMEHEHHEM, KOria 0T
(UALTPOBANTIBIC OFBEKTH MOMOCTHIO 3AKPALISHbI IBETOM BbACICHHA.
0HO J00ABHTY HECKOABKO MaPAMETPOB (MIALTPALIMH 11 CO3AATH
OB T OGYEKTOR (iioTpat, Haas KHOTKY «Jl0GaBHTL 1 10B10-
puB Bbitenenie o6bexton. [l
naskath KHoMKy «[IpHMeHHTEY.
ECin HacTpoeHHbie MapaMeTphi (JIILTPA MIAHHPYETCs B AabHeriien
MHOTOKPATHO HCTIO/IBL30BATL U1 OJHOTHITHBIX W300P@KEHHI, creayer
COXPAHITH HACTPOFKH (PHTKTPA, HAKAB KHOTKY «COXPAHNTEY.

Iposedenue usmepenis

AHU30TPONUA. OnpejessieT HeOAHOPOAHOCTh TEOMETPHUECKHX X
PAKTEPHCTHK CTPYKTYPHBIX COCTARIAIOUIIX HA H30OPAKEHHI NOCIE Cer-
MEHTALUN 110 LUBETY WIH GHHAPH3ALUK. AKTHBHBI LUBET J0MKEH COOT-
BETCTBOBATH LBETY AHAMMPYEMBIX O0BLEKTOB. [TpH MPOXOJIE 110 MHMAM
PACTPa BAOAL 33IAHHOTO YIfIa CYHTACTCA KOAHYECTBO MEpecedentii ¢
TPaHHLAMH OGBLEKTOB AKTHBHOTO LBETA. AHATOTHYHO NIPOXOAATCA JMHHH
pactpa Bo B3ain Snauenne ann3o-
TPOITHH ONPEEAAETCA Kak OTHOLICHHE YTHX JBYX NOACUETOR B ANAINA30HE
yrno8 01 — 90° 10 + 90° ¢ marow B 5°. 3Hauenme aHHOTPOIIM pasHoe |
03HAUAET HIOTPOTIHOCT CTPYKTYPbI.

JUist pacteTa auIBOTPONHH YCTAHOBITS AKTHBIBI HBET, COOTBETCTBYIO-
i usery yactiil. B menio OBBbeKTb! BeiGpaTh myHKT AHU30TPONMS.

Wamepenne napameTpos 061LeKToB. anE'l H3MEPEHHAMH 130~
GpajkeiHe A0IKHO ObiTh e Wi Gnapusosaro. e

B

wactata -
upacres e ingh 06 oberxmen i «Hug) o
6eex obvex 0HOTO OOBEKTA MM BCEX

oBeKTon Ha mn(pwenuu TTou iibpantobt MiETpyMEnTe HiEmdT
1€BOii KHOMKOfH MBILIH 110 OIHOMY U3 0DBEKTOB BLIGPAHHOrO UBeTa. Vili-
THIBATD COCTOANE OMHCANHbIX HIKE KHOTOK.

Tpu naatoii kronke «Tekyliee mwepumc» OTOBpAKACTCH Pesyiib-
Tar 3 B OKIie 0GbeKTy (ToNbko
s 6 npu Hactpoiixe). Ecau Her notpeGocti
BHLIBONT MH(OPMALMIO Ha HKPAH MOCAE KAAIOTO H3MEPEHIS, KHOMKY
«Tekyliiee u3Mepeniey oTKA0UNTS,

Hasaras KHOIKa «3aITHCh B a3y AAHHbIX» NO3BOAET HAKAILIHBATY B
Gase JAHHBIX PE3YJALTATHI M3MEPEHHS BCEX NApAMETPOB HE3ABUCHMO OT
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BLBOAA Ha SKpan. TIpi CAMHINIIbIX 3AMEPAX, KOIIA CTATHCTHRA MOTb30-
BATEINO HE HYIKHA, KHOTKY CLYeT OTKMOUHTD,

Jlis nepexona mporpammel B 3akiaaky [aHHble mocie namepennii
ceayer nakath KHONKY «lepexoa B radaniy».

PYMEHTBI L5t T T X IPUMHTHBOB

JI1A TIPHNCHEHHA JAHHBIX HHCTPYMEHTOB HE TPEOYCTCH Mpeisaph-
eI 0GpAGOTKH HI0OpAKEHIii.

Hicrpyment «Havepentie veia no mpén mowaw. JLis onpeaenciiis
YT HEOOXOIMO N10CACTOBATELHO UIEKHYTh MBILIKOH 110 TPeM XapaK-
TepHBIM TOMKaM yria,

Hetpyenn ” lsucpennie napavennpos. ospyociociy. Vs
MBIIKOI TO0BIC TP TOMKH Ha ! .

PAIlIyc, AMAMETP, LIOMAS H TCPHMCTP. G wiMepennii onpeze-
AAOTCA NIPH YCTAHOBKE MACILTa0a

Hucrpyvent «Hssepentie evinyKiozo uemupéxvoviucay. Yetupéx
YFOILHHK 32136TCA 110 MCTHIPEM BepuiHay. H3MepaioTes Be Anaronas,
Cpeflice H3 HHX, NEPUMETD I TLAOUATD, EAUHILL H3MEPCHI ONPEAC-
10TCA HIPH YCTAHOBKE MACUITAGA.

8.3. Mopaaok BbINONHEHUs paboTb!

3adunue 1. OTKaIUGPOBATH ANAPATHO-TTPOTPANIMHBIT] KOMITTEKC.
1. Omupuims usoGpascenue Wikana x10.jpg.
acuem o1
«Hsyepenue dmuner - yea» M WIOOPWmKCHH MEPHOI LIKATHI ABYMS
WIEUKAMM J€BOH KHOTIKH MBILIH YKA3aTh OTPE30OK MEAKILY PHCKAM LIKAIbL.
Paccunrar, vacurtadusii kos(diuent. Hanpisep, ecan uinna otpeska
B 500 Mk (50 senerit 10 10 Mkw) cocrapiaa 475 mikeesedi, 10 vac-
urrabtnsii Kodpuuent pasen 500475 = 1,05 siow / ke

3. Jadanue vacumaca usoGpacent. Y eranoniTy, nozyseiii Mac-
a6 ¢ KHOMKH « vacuTaga i Bae-
I HazBame MactTaGa. BBECTH MACIUTAGHLI KOI(QUUHEHT 1t eAHItLLb
avepentis (Mim). Hakats kaomki «Coxpanuts» 1 «TIpHMCHITSY.

3adanue 2. Ivrextuncckii cnan. Hoicuntar, KomuenTpaio
KPYHBIX i pasei, e B OBTCRTIIKY.

1. Omipotms wsoGpa Jccne IBTERTHIA.pg. COTAT KOO HEXOT-
HOTO H30OpAKCHIIA

DBTCKTHKA MPEACTABIACT COGOIi CAOKHOE, MEKOAHCTICPCHOR I B3ai-
MOTpOHIKaIOIIEE MepeneTeniie ByX (a3, bes AONOTHHTEBHbX MeTo-
JI0B NPOCTAA COrVRRTAIA (GHHAPIALISA) BHUICIACT BLOPAHAYIO (asy
KaK B KPHCTAILIAX NEPBIHOI (asbl, TaK i B cocTase BTeKThKi. Haarh
kiKY «BhiAcICHIE OOBCKTOB N0 UBETY». 3a1aTh KpacHbii UBeT A
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BhUICACHHA OOBEKTOB. [lepeMelaTs [Paiiilly CerMeHTANH BACBO K
Brpazo, 2 Ha 1
Hazxa KHOTIKY (OTveriay.

2 ughpe 7]

X nozaBHTL
10 TR S AERTH o o oMU EHOC T e WA EU T pATIG
KpHCTAL10B nepsiunoii (asbi. Haxars knonky «lludposan duibtpa-
sy, OtkpwiTh 3aknanky KadecTseHHble, sribpats «/Topocossiiny
(uabtp ¢ pamtycom 3 mapaverpom 1. Haxats kionky «Menob3o-
Batby. [lepekmounthes Ha 3axnanky CnektpanbHble. BuGpars Gpuibtp
« paduenmy 115 YCTPAHSHUA HEPABHOMEPHOCTH OCBCUISHHA 00pa3LL
Hazxars krorky «Henonszopats», a satem «[Tpuvenitey., CpasnuTs pe-
YILTAT € HCXOMHBIM H30GPRKEHICA.

3. Butdeienue ofvekmos no ygemy. TIOCKOTLKY YPOBEHD APKOCTH 11ep-
BHUHBIX KPHCTAIIOB 110C1€ MPEOBPA30BAHHIT FHAUHTEABHO OTIMYACTCS OT
(howa (GbiBIEi IBTEKTHKM), MOAHO IPHCTYITHTS K LIBETOBOH CermenTa-
. Haskats kHOMKy «Bbliesenite 00beKTOR 10 1BeTy». BuiGpars user
(3e/1enbIiT). YCTAHOBHTE LBETOBOM AHANA30H, COOTBETCTRYIONIMIT aHANH-
aupyembiv dactitay. Haxath konky « Ipuseniti.

4. Ilodzomosra 6asel Oannvix. Tlepexmountses 8 3akiaaky [JaHHble.
Ecn Gasa aunbix «OGBEKTH» MYCTa, BO3BPATHTLCS B 3aknaaky M30-
BpaxeHue. Ecin Her, HakaTh KHONKY «OUHCTHTbY.

5. Uswepene otvexmos. Buiopath nuctpyment «Hugopuanus o ecex
OBYeKMax» W WEAKHYTH ICBOH KHOMKOH MBI [10 OTHOMY H3 O0LCKTOB.

6. Ananuz pesyavmamos. Tlepeiitn B 3aknanky [JaHHbIE a5 03HaKoM-
Aenns ¢ pesyabTaTamit. 3aHcaTh KOHUEHTPAIMIO MePBHUHOI (asbi (1po-
LEHT 110 n0ma/ ). OUHCTHTS Ga3y JAHHBIX A3 CACAYIONIErO MPHMEpA.

Badanue 3. Maso niscoser cranb, Onpexe-
ATH NPOLCHTHOE COTCPAAIA TCPAIT,

1. Omicppims wsotpasicenie Crams 1.jpg. CO3MATH KOMHIO HCXOTHOTO
WSOBPERCIIA 14 CPABICII.

Jlas npex Hoii 06paBoTKH HaKaTL
mom\y «L[m[»pnaan (puabTpatmsy», BeIGpaTh 3akiaky KayecTBeHHble,
OTMETHTD B Heil oo «Meduantbiipy (uabTp. TIOCKOTHKY HACTHIb He-
GoABIIE H CIILHO W3PE3aNHbIC, yCTaoBTh patiye 2. Hamarh Kiomky
«Menonp3osatby. [lepeiitn B 3aknaaky CnekTpanbHble. Beibpars
duabtp «lpaduenmy. Crosa Haxath KHOMKY «HCToab30BaT, a 3aTeM
«[TpiveniTy.

3. Butdeaenue o6vexmos no yeemy. TIPOBECTH LBCTOBYIO CerMeHTa-
w0 (KHONKa «BhieIeHHE 00BEKTOB 110 1BETY»). YCTAHOBHT 1BET 00b-
©eKTOB (KpacHsiii). BhIOPaTh ONTHMATLHOE 3HAYEHHE U5 TPAHHIL LBETOBO-
ro ananasona cervenratn. Haxars nonky « IpuMeHiTE.



4. Durbmpayus o6vexmos no 2¢o) Tl
YAAIHHS MEIIKHX 0GEKTOB OTKPBITH «/ eovempuveckuit duompy. Ye-
TAHOBHTH HCXOJHBII UIBET OT(HILTPOBBIBACMBIX YACTHIL, WIEAKHYR JICBOI
KHOIKO#i MBILIN [0 OZHOMY 3 O0BEKTOB. 3a1aTh UBET BhiEACHMUS (Uep-
wbiit). BriGpath napamerp guastpatun «[Liomas oobektay. C Kiasna-
TYPBI BBECTH FPAHHIIL HHTEPBATA OTGHIBLTPOBBIBACMBIX YACTHIL M HAKATH
«napnuty [Enter]. OueRiTs pesyabTar i Hakath KHOMKY «[IpiMeniThY.
Cpamum, HO:1YEHIHOR H3OOPAREIIIE ¢ KOHeii.
5. Haviepente odvexmos. Buiopats nHetpysment «Hugropaanus o scex
OBLeKMa 1 WEIKHYTH SICROH KHOKOH MbILIH 110 OIHOMY H3 00EKTOB.
6. Ananus pesyimamos. Tepeiitn B 3aknaaxy [JaHHbIE a1s 03nakoM-
JeHms ¢ pesyb: Sanucars fepan

3aoanue 4. Jlenipurnas cTpykrypa. [TpoBecTH anains aHU30TPOIHH,

1. Omxpoimin usoGpanicenue enapur.jpg.

2. Luposan gursmpayun. Haxary ionky «Llipoan i rpa-
unsy. OtkpeiTh 3aknanky KauectBewHbie, sbiGpars onumio «Meduan-
sty b, 3azath pasmye 1. Hasars kionky «Hcnomssosatsy, epe-
KounTLeA Ha 3aknanky CnektpansHele. Beidpars duistp « paduenm»
o ye W Hamars kionky «Mc-
noML308aTLY, a 3aTem «LIpHMenITL. OUSHHTD PesyLTaT.

3. Betdereiue ofvexmos no yeemy. TIPOBECTH LBETOBYIO CerMenTa-
W0, HaKaB KHONKY «BbIEACHHE OGLEKTOR 10 UBETY». 3ATH UBCT L1
GYAVILIX OGLEKTOR (KpACHBITi). YCTaNOBITY JIeBLi i NpABbii Kpas iuse-
TOBOTO /1 no G 0OBEKTOB.
Haskats kHonky «[Tpuvenito.

4, @ Fexs

no wt napavempan. Bui-
3matt, «f eosempuueckuir duabmpy. YCTAHOBNTS HCXOII UBST aHAM-
3UPYEMbIX ODBCKTOB (KPACHIFT) H UBET, KOTOPbIM GYIYT BELACIATLCA OT-
QuabTpoBaRHEIe OGBeKTE (citiinit). CHAMAMA BHACIHTE cAMbie Mekie
OGheKTH Ha 1300paKerH, nouiexatnte (atpai (tn 1). Buiopars
napaverp drabtpawin «[Lioutazs odextay. BReCTi ¢ KiapHaTyph rpa-
WHLB! HHTEPRATA OTQHIBTPOBBIBACMBIX OGHEKTOR 1 HIKATH KIABHIILY
[Enter]. Ouenits pesyrar.

JIIA yAeHUA KpYTHBIX 9ACTHIL COVIATH THI 2, HAKAB A KHOMKY
«Jl0GaBifTby. YCTAHOBUTS HCXOANBII WBET, ILEAKHYB J1eBOI KHOIKOI
MBILLH 110 BHIGPAHHOMY 0GbeKTY. TI0CTABHT LIBCT /14 BLACICHHA 0ThEK-
Ta nocae QuaAbTpaMi (CHHKTT). BLGpaTh mapaverp A (GuATPALHH
liowads oovexmay. TIpeIaractes Bech AHANA30H 3HAueHiii, Bepx-
HIOIO FPAHIIILY OCTABHTH HEHSMEHHOI, A HIDKHIOIO 3TATh, YKA3AB MBili-
KOl Ha CaMili KpyTHBIi 00BeKT. [epeiiti B «Peacua gutnmpa, waan
COOTBETCTRYIONLYIO KHOMKY /1A HAGIOACHIA OKONHATEAHONO BAPHAHTA
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fepest ero npuveneHmen. ECAH PesyIbTaT yCTpaHBact, HakaTh KHOMKY
«Tpnvennty.

5. llooeomoeska Gaser danneix. TlepekaiounTbes B 3aknaiky [aHHbie.
Ecin 6a3a gaunbix «AHH30TPOIIHS» [yCTa, BEPHYTHCH B 3aKnajiky M3o-
BpaxeHue. Ecin Her, Hakath KHOMKY «OUHCTHTbY.

6. Hoayuenue npode ysema ¢ usodpaycenus. 3a1aTh AKTHBHbII 1BeT,
cootBeTCTRY IOl WBETY BeTBeil AeHApHTa. BhiGpath mnctpyment «/lo-
ayuenue npotur. LLEAKHYTH AEBO KHOMKOH MBILIM 110 OAHOMY H3 00~
CKTOB.

7. Hsmepenue amusomponuu. N3 nynkra menio O6beKTbl BhiGpath
MHCTPYMEHT JU1s ananusa «Anusomponus» (ananason yrioe or — 90 10
+90 rpanycoB ¢ WIArOM B 5 FPALyCOB).

8. Anaruz pesyromamos. Tlepeiirn B 3axnaaxy [anHele. Tlo pacnpe-
JACIICHHIO AHH3OTPOITHM HAliTH YTO:1, COOTBETCTBYIONUT MAKCHMYMY aHli-
30TPONHM. 3anHCaTh SHAUCHNS OOOMX NAPAMETPOB.

3adanue 5. TIPOBECTH PACHET OCHOBHBIX FEOMETPHUECKHX MPHMHTH-
BOB. (yma OKPY/KHOCTH H HETHIPEXYTO/IbHHKA) HA H300pakKeHUH.
0 yeon na emenkax yuniopa. OTKpHITH
¥roa xomunroanis.jpg. TIposeputs, 4T0 Gaza AAHHBX
«Yray mycra. Haxars kHONKY «3ainch 1anubix B 6asy». BRuounts
WHCTPYMeHT «Mavepente yera no mpen moukary. TocieoBatenbto
WEAIKIYTh 1eBOJi KHOMKOI MBILIH 110 TPEM XaPAKTEPHBIM TOMKAM yIa.
Y100kl He BHIBOHTH HH(OPMALINIO HA IKPAH MOCIE KAAIONO H3MEpHHs,
oTKIoUHTL KHOMKY «Tekyiliee amepenne. 10 OKOHUAHMIO CepHi 3aMe-
pos nepeiith B 3aknaaky [aHHsle. [poanani3nposath nosyYeHHbic pe-
3yABTATHL
2.0

c x wacnmay. OTKpHITH W300pa-
xenne Blood smear 2,jpg. Veraiommmy sacurat msopakens, Hawars
KHOMKy «YCTanoBKa MaciiTaba n3odpakennii. Brecti HOBbIi MacuiTad
(OGrexTis * 20, 1 mike = 0,85 Mkw). Hawats kionky «[pusenni».
TIpoBepuTs, uT0 Gaza manibix «[lapameTpsl OkpyKHOCTIY nycTa, Haskars
KHOIKY «3arIHCh JAHHBIX B 0a3y». BKAIOUNHTH WHCTpyMenT [Tapaempo
OKpyaCHociy. YKasaTh MBILIKOI TpH 1100bie TOUKH OKpYKHOCTH. 10
OKOHYAHMIO CepHH 3aMepoB nepeiitn B 3aknaiky JanHsle. Tpoanainsu-
POBATH MIOTYHEHHBIC PE3YLTATH.

3. Onpedeaumy napayempui 41emupexy2omunsix 06vexmos. OTKPLITS
isopakenne MUKPOTBEPAOCTLjpg. YCTaHOBHTS Macurtad (1 mike =
0.95 Mkm). TIpoBepHTS, 4TO Ga3a AanHbIX «[TapaveTphi YeTHPEXYFObHH-
Ka» nyera. Haxarh kHonky «3anuch 1aHubIx B 0a3y». BKIOUHTS HHCT-
PYMEHT «H3Mepentie 6bInyKI020 uembipexy2otbikay. VKazath MK
eThIpe YrIoBBIe TouKH (ryphl. 1o OKOHUHHIO CepHHI 3aMEPOB MepeiiTH

B 3akaaky [laHHble. [1poaanu3uposarh MoyYeHHbIE PE3yIbTaThl.
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KoHTponbHble Bonpocs!

1. Kax IPOIPAMMHOTO ?

2. Jlanason KaKoro UBeTa LEIecodpasHo HCMONL30BATS /LA NEPERO-
118 W30GPAKEHI B OTTEHKI CePOro i notemy?

3. Jnst 4ero HCTonb3yeTes HoporoBas (uabTpatis?

4. Kak BAMseT Be/MIIA 0POTa Ha PE3yIbTaThl OPOroBOii (iinTpa-
wnn?

5. Kakosbl 0cOBEHHOCTH PadoThi «Meduaniozon Gistpa?

6. Uro Taxoe «lTuxmonosuiivy uabtp?

7. [l 4ero HCMOAB3YETCA NOPOT NPH MHKTOHOROH (uItbTpaLi

8. Kaxue nedexrsi P wa u
Kak oni nenpasisiores?

9. Kakue CymiecTByioT MeToibl BbiAeaeHHs TPeOyeMbIX 0OBbEKTOR Ha
wso0paKeHin?

10. Kak paccuuThiBacTes au3oTpONis 061eKToB?

11 Onuuire padoTy HHCTPYMEHTOB U1 H3MEPEHHS TCOMETPHUSCKHX
NPUMHTHEOB.

12. C MOMOUIBIO KAKIX KOMAHIT OCYILECTBAACTCA COOp AQHHbIX?
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TNaGopaTopHas paGota 9

06paboTka N306paxeHNn YyryHa v aHanus
rpachuTOBLIX BKNIOYEHWIA B COOTBETCTBUN
co craHgaptom ASTM A-536 (Graphite)

(2 waca)

9.1. Uens paboTel
O3HaKOMHTHCS ¢ METOANKOI 05pABOTRN H30GpaRenuii ayryna B no-
waroBom BapHaiie. HayuiTes POBOMTH AHAIN3, HACTPAHBATE Pe3yitb
TaTh! # (HOPMUPOBATH OTUETH! B COOTRETCTRIH CO CTAIIAPTAMIL

9.2. OnucaHne NYHKTOB MEHI0, OTBEYAIOLNX
3a ohopmMneHme pesynbTaToB

ImageExpert Pro 3 nperoctapiser riGKiii Mexanmsy Hactpoiiki
oToBpakenus pesyibraton. Hasas KHoNKN «3amch JaHHBIX B 0asy» 1
«MH(OpMALIS 0 BeeX OBLEKTAX», MOKHO HOAYUHTS HH(OPMAILHIO O Beex
OBBEKTAX, LICIKYB JICBOH KHOMKOI MbILIH 110 JOGOMY 00BEKTY Tpefye-
Moro usera. [10cie 3aHECCHHA NAPAMETPOB B 0a3sy JAaHHBIX OOBEKTOB
KHOIKH OTKAIOUHTS,

Jlas i ALTATOB B 3aKiajke [laHHbIE Bbi-
Gpath  MTepecylouwtii  reOMETpHUECKHl  MApavMeTp  0OLeKTOB
(8 ImageExpert Pro 3 ix Gozsiue 40). 3aTeM B BHNAAIONEM MEHIO Bbi-
Spath BIL THCTOrPAMMBI (110 yMOAMAHHIO yeTanaBnBaeTen «Cranapt-
Hbli»: BECh AMANA30H AAHHBIX Ha X
PABHBIX HHTEPBAIIOB).

Tumbt pasouenHs MOryT GbiTh patiee HACTPOCHE 1t COXPAHEHbI TOh-
30Batesten. UT00k H00ABHTS OUCPEHOI BILL THCTOMPAMMbI, HYKHO Bbi-
Gpark myHKT HOBBIV B BBIMAKAIONIEM MEHIO. BBECTH HMSI, HAPHUMED Ha-
JBAHNE HCTIONB3YEMOTO CTAHAPTA, I HAKATH KHOMKY «COXpaiThy. Or-
PAHIUITE THCTOFPAMMY HEOBXOMMMBIM KOTHUECTBOM CTOAGLOB. 3aiath
IPAHNLE HHTEPBATOR PAIGHEHHA: LIEAKHYTH JICBO KHONKOI MBI 110
COOTBETCTBYIOMIEMY OKHY. BBECTH HOBOE 3HAUEHUE M HAKATH KIaBHUIY
[Enter]. JLs y100CTBa BOCHPUATHA KaAKIOMY HHTCPBATY MOKHO JaTh Ha-

69



3BAHKE, NOCTABUTH OTOGPAKEHHE B MPOUCHTAX, OTMETHR ONLMiO «/Ipo-
yenmuy, win BKMOUNTE onuio «Maprepei» (puc. 9.1). [onHocTsio Ha-
CTPOEHHYIO KOHQHTYPALIHIO THCTOTPAMMbI MOKHO COXPAHHTS AT /aTh-
HEHIIEro NPUMEHEHHS C NOMOMIBIO KHOMKH «COXPaHHTBY.

itpuma e Ao

SMEIENEKSEEAERINBREE

Pic. 9.1. TIpiyiep 1OCTpOEHIIS THCTOrpAMME! paCTpEACTEmIIA

Cozoanue
UroBht Becti yio OTHETHOCTH TeHepH
€Tl Ha 0 wabiona u ¢ NpUMEHEHHEM

TekcToBOro penaktopa Microsoft Office Word.

Tpi co3fanmi WABI0Ha NOMH3OBATE!b BEIGHPACT HYJKHBIC YICMEHTHI:
TeKCT, H30OPAKEHNA H UHCCHHBIC SHAYCHNSA C THICTOTPAMMAMH. DeMeH-
TEI CIIGAIYIOT B MOPAJIKE HX 106aBIenns. B aBToOTUET MOKeT GbITh BHECE-
Ha Tab/THIa NApaMeTPOB A Kak10ro 00beKTa (H3MEPEHHsA) H3 3aKIaAKH
[HetankHo u cpeinne pesybTarhl w3 3aknaaku CTatuctuka. Jlis wa-
CTPOIIKH FHCTOTPaMMBI HEOGXOMMO BHIOPATS TPEGYeMyIo 0asy AaHbIx
(Hanpumep, «OGHEKTHI»), U3 Hee TpeOyeMbiil YHCICHHbII NapaveTp, Ans
HEro MPOBECTH HACTPOIIKY CTOMBLIOB IMCTOrPAMMBI I PASOMBKY FHCTO-
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TPANMIL A AUaNa3ON / CTOAGs. K THCTOrpaNyie MOHO 05apuTs Tag-
LY piCTDCRETCHAA HaGpasiiiil LiaG10h ABTOOTHER NOHO COXpa-
HUTH U1 ¢ Kok «CoXpamiThy.
i 5 GRS B e EoRnAE, HECEFAOuR LESaFt
OJIMH M3 HUX M HAKATL KHOMKY «ABTOOTHET.
Mocae L,O'l'lﬂlmﬂ am‘(mm' A OTKpbIBaCTCS M-:m:oﬂ Office Word.
01 U, Mo Bee ynkuwm Mi-
crosoft Office Word. Fotonmti J1OKYMEHT MO3HO COXPAHHTS ILTH BbIBCC-
T Ha revath.

9.3. Mopsaok BbINONHeHUA paboTel

3adanue 1. TIposectin anains rpaduTOBLIX BITIOUCHHI B COOTBETCT-
BHM o cranaaprom ASTM A-536.

1. Omipetny uso6pascene Tpagu.jp

2. 3adamie macumata uﬂ)//m.vcellwl. Hmm, Kionky «YcTanoska
MACIITA0A H3OOPAKEHHiD, BBECTH COOTBETCTRYIOUIMIT CheMKe MaclITad-
ntii kodpmunent (1:1.05 Mkw). Hakars kionky «TpuyeniThy.

3. Ipedcmasnenue usobpacenus ¢ sadannoii nanumpe. Tipeodpaso-
BATL H30OpAKEHIC B OTTCHKH CEPOFO 1% YNPOUICHHS NOCHSIYIONUIX
onepaunii. Hakars knonky «[Ipeacrasienue H300paKeHns B 3a1aHHON
naTpey. Buopath onuuio «Cepuiipy 1 HakaTh KHoMKy «[IpimeriThy.

4. Lugposas drursmpayus. Haxcars kionky «Llnpponas (ristpars»
st ipeobpasoBanust 3oopakenns. OTKpLITH 3akaaky KauecTBeHHbIe, Bbi-
Gpath «Meduannoiiny prsTp, 3aath paiye 3. Hamats kionky «Henomsio-
Barby. [epekmountses Ha 3aknanky CnekTpanbHble. Beibpars (uistp
I paduenmy» s Hakats kHOTKY
«lenombonary, a satem «lIpuveni.

5. Buwdeienue otvexmos no yeemy. Haxars kuonky «Beiienenie
OBLEKTOB 110 LBETY». 3414Th UBCT 18 OTOOPAKCHHS BHLCACMbIX 00T
exToB (kpacubiit). [TonoGpats s npaaom Kpasi UBETOBOTO Amuamna
HONIOKEHUE, COOTBETCTBYIONIEE Ha "
oFbekToB. Haskarh kHornky «IIpiMeniT».

6. Ioayuenue npodui ysema ¢ usobpaxcenus. Buopats MHCTpyMenT
«Ilonyuente npote yeemay. Y CTAHOBITL AKTHBHBI LBET, WETKHYB Jle-
BOIi KHONKOFH MBILLIN 110 0OBEKTY. BHIKAIOUHTS HHCTPYMENT,

7. Voatente apax oGvermos. Nowtopo waats oy «Llngposas
(uasTpatsy, BHIGPATH 3AKIAIKY Mopd}onomqecme. Bblﬁpa‘lb onmutio
«Voaente st oGvex: nakath oy «He asatem
«l’[pu.\'xmmu»,

oGvexmos no Tl yaae-
HIls METIIX OGHEKTOR BOCTIONIS30RATHCS </ eoniempureciunt dhuitempor. Tlo
YMOTIHIO (DWISTD OTKPUIBACTEA B «Peaicute 6oiG0pa yeemay. YCTaHOBITH
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HCXOAHBI LIBET, WIEIKHYR ICBOl KHOMKOF MBI 110 OJIHOMY 3 aHATHHpYe-
MbIX OGBEKTOB. (DILTHTD ABTOMATHYECKH MEPEXOIT B «Pedicitht 6uiGopa napa-
vempos». BuiGpars napamerp s grustpaunit «[L1ouats o6beKay, ABToma-
TUYECKH NPE/UIATACTCA BECh JIMANA30H 3HAYCHMI, 3a/1aTh UBET BbLICICHMS (CH-
1nii). BBECTH © KIABHATYDBI TPAHHLE MHTEPBAIA (ISTAIIH H HAKATS KIa-
By [Enter]. B «Pexcive quuibmpa» 10CMOTPETh OKORMATETb b BapHanT
nepen ero npuvenerey, OGPATHTL BHHMAHNE, HTO FPaHTOBLIE BKIIOUCHHS
OCTaIHC KPAcHbIMH (OTQUIBTPOBANHLIC MeTKHe OBheKTHI chmie). Hawath
xHomKy «TpuMeHHTE,

9. loozomosxa Gasel dannvix. Nepexmountbes B 3aktaky [JaHHble.
Ecam Gasa tannbix «OOGbeKTL 1ycTa, BEpHYTHCS B 3aknaiky M3obpa-
KeHue. Ecin e, nakath KHOMKY «OuiCTHTbY.

10. Gvekmos. Jlns YHCACHHBIX
Hakath kronky «Midopvamis o Beex ofbektaxy. LleaknyTh nesoii
KHOIKOI{ MbILIIH HA TIOGOM 13 0GLEKTOB HY/KHOTO LBETa.

L. Anarus pesyasmamos. lepeiitn B 3aknanky [aHHble. BoiGpats
Gasy nannbix «OGbeKTbY. BRIGPATh Hapaverp A rpadHueckoro npei-
craienns. JUt anannsa pesybTatos B cootsercraun ¢ ASTM A-336
nenonbayerea napaverp Gopmbl (P/sqri(S)). B BHIazaioniem MEHIO Bbi-
Gpath ROH(HIYAUMIO THCTOFPAMMBI, COOTBETCTBYIOMIYIO CTAILAAPTY
ASTM A-536. Biiounts otofpaskerie B npouentax. Biiiounts Mapke-
i, TIPOBEPHTS KOIHUCCTBO H3MEPACMBIX 00HEKTOB (3aKiaka [JeTarb-
HO). Brisectn oBpaGoTannyto nHpopmatmio (3aknaaka Ctatuctuka).

12. Cosdame omuéma. Haxars kHonky «CQopMHPOBaT aBIOOTYET
Microsoft Wordy», Harmcats nooe nassanue (Oruér ASTM - 536) n Hawats
KorKy «CoxpariTy. HaSpath 10 HEHTPY THTYAILHYIO HH(OPMAIIIO B 3K/t~
ke TekcT. Hanpuviep, «Merawiyprieckiii 3asoz, L3I, [poMluierbiii 06-
pasen NBU-87-03». 3azas cioiicrea mpndya shuieneimoii crpoun (Arial, 14,
SKMPHBiR, noztepKHyTHiii). Jlo0aBIITh HAGPANHbI THTY LM TEKCT B KavecTe
TIEPBOIO IeMenTa armmmcra Tepeiitn B 3axnanky Vi3oBpaxeHue. Beidpars
ompio Ak (Hassanme 1oz B CIIHCKE 3arpyKeH-
HbiX (aiiios). J10GaBIT, AKTHBHOC HIOOp@EHIE B ABTOOTHET, Tlepeiiti B 3a-
kiaky PesynbTar. BuiGpats omuio « ucmozpana pacnpedenenus», yka-
3at Basy aHHBIX («OTLEKTHD), KOHKpeTHBIT ucieHHbIii napaverp (P/sqri(S))
1 HACTPOIiKY CTONGHOB FHCTOrpaMys! 10 craiapry ASTM A-536. [loGasirrt,
THCTOTpaMMy pactipesieniehns B uiadsiod. J(0GasuTh cpesmine pesyisTarsl K
wabony. CroBa nepeiith B 3aiuiazKy TEKCT. Buuteamis craphbiii TeKCT  yjta-
T ero, JI0GaBuTL TEKCT MOJIHCEH ¢ BHIPABHHBAHHEM nnpam, «l3vepenns

npoBiEn nasabiik (371 «» 20_r.). Haxars
KoMy & Om jica aBTOOTHET COXP & cRocii upeKTo-
pin.



13. 3asepuuenue patome. Jlath 3acuoucie o popye rpagiTOBLIX BITIO-
sennii o cranapry ASTM A-536. 3akpbith nporpasvy ImageExpert Pro 3.
SakpoiTs, nporpamyiy Microsoft Office W

KoHTponkHble Bonpock!

1. Kax co3zai01es Tiimbi Koudirypauiii reTOrpasm & Hactpoiike pe-
synbTaton? M uis 4ero onit nenoawsyiores?
2. Kaxoe pasbienie aact «CTanaapTuiby BIL FHCTOrPAMMbI, yeTa-
HABAMBACM BT 10 YMOIMAHIIO?
Kakife pesy I6TaTsl H3vepeitii MOKHO BIIIOUNTS B ABT00TUET?
. TIo KaKoMY NaANETPY IPOXOUIT PAIKIPOBAIIC, HTOGH OTIAITY
ii rpagur o 1 o?




TNa6oparopHas pa6ora 10

AHanu3 HemMeTannM4yecknx BKMOYEHUN
B cooTBeTCTBUYM ¢ FTOCT 1778-70

(4 vaca)

10.1. LUens pa6oTebl

O3HAKOMHTHCA B NOUIATOROM BAPHAITE € METOANKOI 00PaGOTKH 30~

i s ananisa X BKJIOMEHMIT W Pacuera Kok~
uenTpaLii. HaysiiThes npHMEHATS TPYNNoBYIo 00paBoTKY H30BpaKe-
i,

10.2. OnucaHWe OCHOBHBIX MYHKTOB MEHI0
nor 1 obpaboTke 7
1 pacyeTy KOHUEHTpauui

06paboTka rpynnkl. BriouaeT peskum rpynnosoii 06paboTki 13o-
Gpakennii. [lepe HAUAIOM PABOTH HEOOXOAMMO OTMETHTH 0OpadaThI-
BaeMble 1300pakens ranoukami. Hawars KHOMKy «OGpaGoTKa rpymib»
Ha nasei HHCTpyMenToB. [1poBeCTH TpeGyeMbie ONepaLitit AT AKTHBHO-
ro u3obpaxenus. Jpyrue J0CTynHbIe JUIs IPYNoBoi o6paboTkh H3o-
Gpakenms OylyT 00pABATHIBATHCH Hapawienbno. JL1s pia onepaumii
(cervenTais, GHRAPIH3AINA) LEAECOOOPAIHO POBCPHTE PE3yILTAT Bbi-
MOJHEHUS W, TIPH HEOGXOAMMOCTH, NPOBECTH KOPPEKIMIO IIPH OTKAIOUEH-
HOM peskiMe rpymnoBoii 06padoTkn. [0 OkoHuaHHH PaBOTH! OTKAIONHTE
KHOMKY «OBPABOTKY IPYIITH».

KoHueHTpaums. OtHouenie CyMMapHOi MI0MWAMH OOBEKTOR ak-
THBHOFO LIBETA K MIOMIQ/UI AHATH3A, BLPAAKEHHOS B MpOLEHTaX. B Kaue-
CTBE MPEABADHTEILHOI MIOATOTOBKH HEOOXOHMA CCPMEHTAILIS 110 LBETY
W GnapisatA.

JUTA pacteTa KOHICHTPALIH YCTAROBITS AKTHBHbII LIBET, COOTRETCT-
Bylouii uery sactii. B menio O6bekTbl rriGpars mynkt KoHUeHTpa-
ums.

10.3. MopsAaok BbINONHEHNA paboThb!

3aoanue 1. T1poBecTn anan3 HeMeTaLIHIECKHX BKIoueknii no FOCT
1778-70 1a npuyepe chepHICCKIX BRIIOUCHHIT CHIMKATOR B CTAIN METO-
stamu K u T1. PesysibtaToM aHasmsa ssisioTes THCTOrPaMMBL pacipesierie-
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HU BKJNOUEHHIT B NpoLenTax (B uplmepe KOJIMYECTBO TIOJIEHi 3perns 3aBe-
om0 1o ).

1. Omicpetme wecm . mr)/lum il ¢ BITIONCHHANH CHTHKATOR Havli-
was ¢ sil 01.jpg n 3axansingas sil 06,jpg. OTMETHTL X FasOKaMII.

2. Ipynnosas ofpatomxa. BKIOUHTE PeXiM rpyIoBoii oGpadoTki
i300paenii, naag Kionky «OGpadotka rpymsy. Bee aciicrana naa

oy Gyayt THH KO BCEM 0T M 30~
Gpaeriam.

3. 3adame vacumaca usodparcenun, Haxaty krony «Yetanoska
vactirraga BRCCTH ChenKke MaciTad-

Hutii koopduunent (1:1,65 mim). Haars kionky «[Ipuveririy.,
4. llpedcmasienue usodpacenus @ sadamnoii nammpe. Tlepeiim «

pasaumsam ceporo. Haarn kuornky «lIpeicrasienye w3oopakenms s 3a-

JIAHHOH NannTpey, BBIGPaTh Cephiii LBET, HaKaTh KHOMKY «[TpHMEHNTEY.

5. Lughposan guunmpayus. Haxats xionky «Lludposas pristpa-
sy, OTKpBITH 3aK7aKy KauecTBeHHbIe. UToGhl CriaanTh BCTOBYIO
PAGH OT HICKTPOHHBIX IYMOB Kavephl HEOOXOAMMO NPHMEHNTH «Medui-
anmnvtiy GrasTp. Tak Kak pasmephl BKIOUCHHT HEGOABLINE, PAHYC 30Hb!
ananisa sazath MuHHMATBHEM (patnye 1), Haxats kHonky «Hcnonsso-
BATHY. llepemxmxmmx Ha saknaaky CnekTpanbHble. Ycrpaunts he-

obpasua uin «lp . Hamars
Mmm{y «nuum,mm b, a 3aTeM «TIPHMCHITHY.

. Buidenenue oovexmos no yeemy. Haxars kuonky «Bbienenne
OGLEKTOB 110 1BETY». 31aTh LUBET BLIACIACMBIX OOLEKTOB {hpacm-m)
Tlo40GpaTL: rpaiIIli 1BeTOROr0 s
oBbexToB. Hakath kHomky «[Tpuven iy,

7. Hoayuenue npode ysema ¢ wsobpaycenus. BHOPaTh HHCTPYMEHT
«loayuenue npodul yaemay. \llenkuyTh AeBoii KHOMKOH MBI 10 0A1HO-
My 13 OOBEKTOB. BHIKIIOUHTS HHCTPYMEHT.

8. Uugposan duwmpayus. Crosa naars xnonky «llngposas
(uabTpatsy, oTkpLITH 3aknanky Mopdonoruieckue. Buﬁpan, uasTp
«Yoarenue pamuanpix o Haxar, konky «Hc T, a
saremt «lTpnveniTby. [IPOBEHTH KAUeCTBO NPeodpaloBaNHil HA APYTHX
uwnpamuumx

no Or a-
pallml DI HOAMPOBKE 1LAH(A OCTAICh BHTAHYTHE 00heKTH. Butssath
«leorempueckuii hursmpy. YKazaTh MILIKO HCXOMHBI UBET 001
KTOB. BuGpats napaverp Ana guastpaum «Burraiyroctsy. [loctasuTs
NPEAEIT HYHbIX 00BEKTOR — ABYKPATHAA BBITAYTOCTH (BBECTH 3HANCHIE
¢ KaamnaType 1 wawkath ianmuy (Enter]). BuGpats user phiiencins
(senensiii). B «Peacuse duiompa» OUCHITY PE3ybTAT NEPER €ro npi-
Menennen. Haars kionky «Tpnvieniniy. OGpaTiTh BruMaike Ha 10,
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4T0 110 napameTpy «BHITAHYTOCTE) ChepHUSCKHE BKIIOUEHHS CHIMKATOR
HEpEKPALIICHbI B 3¢1CHBITT LBET.

10. ITodeomoexa daser dannerx. Tepeiitn B 3axnanky OauHbie. [po-
BEPHTH COCTORHME 0a3hl Aanmbix «OGbeKTbY. Ecan Gaza aanubx «O0b-
CKTHI» MyCTa, BEPHYTHCA B 3aKiaiky Msobpaxenne. Ecan ner, nakars
KHOIIKY «OHHCTHTbY.

1. Havepenne oGvexmos. Haxats xnonky «Vudopvamms o Beex
oBbextaxy, LLleKkHyTh J1Boii KHOMKOI MBILIH 10 OGOMY HeMETa L1t e-
s nosy c. no Beem

M.
12. Anaaus pesyavmamos. Tepeiitn B 3aianky [JaHHble, npocMoTpers
pesyabrarbl. JUIs aHaIH3a HEMETALTHYCCKHX BKIOUEHHiT 10 meroy [1
(FOCT 1778-70) B Gase nanmbix «OGBekTH» ykasath mapamerp «llro-
1t 00bEKTaY. B BHINAZAIONIEM MEHIO BHOPATH KOH(HTYPALIIO THETO-
rpaMMbi, cooTReTCTRYIoMyIo craiaapty TOCT 1778-70 (verox I1). Jlas
weroma K (FOCT 1778-70) B kauectse napavertpa ykasath «Cpemuii
maveTpy. B BHINGAIONEM MEHIO BHOPATS KOH(UTYALMIO FHCTOrpaM-
Mbi, cootsereTByiontyio craiapry FOCT 1778-70 {meron K). [lath 3a-
KIOUEHHE 10 BA1Y HEMETALIMUCCKHX BIIOUCHIIH,

Cosoanue omuéma. CrenepupoBaTh 1 COXPAHITH HOBBI WAGIOH
ABTOOTHETA.

3adanue 2. TIpORECTH MOACHET KOMUCHTPALIMH HEMTATINHECKHX
BITIOUEHHIT U pia T0eii 3pers.

PacemoTpun rpyniy "
BKITIOUEHHA.

1. Hoayuenue npoGer yeema ¢ usoopaxcenus. B saxnanxe Naobpaxke-
HUe Bribpath nucTpyMeHT «/loayuente npoto yeema». Y CTaHOBHTD ak-
THBHBIH LUBET B CHCTEME, COOTBETCTBYIOUIHIT LIBETY AHATHIMPYEMBIX Hac-
THIL. BLIKTIOMHTS HHCTPYMEHT.

Hoozomosxa Gaser danneix. Tepeittn B 3aknaaky [JaHHble. Oun-
cruth Gasy manmbix «Kouuentpaumsy. BepHytbes 8 3akiaaky W3oBpa-
KeHve.

3. Konyenmpayus. Bussats, nicrpyment «Konyenmparus» w3 Menio
OBbekTbl. TTpi 9T0M H3MepAeTes 001Ias 1048 MIOWAMN 00BEKTOB ak-
THBHOTO LBETA JUIA BCCX 3ATPYSKEHHbIX H3OOPAKCHHIL.

4. Anaruz pesyrvmamos. Tlepeiitn B 3akraxy JaHHble, BriGpars Gasy
naunbix «Koutentpaunny. B 3axknanke [JeTansHo npeicrabieHa Kom-
UEHTPALHA 4acTHIL /UIA KakI0T0 OTJIbHOro M3o0pakenns. B pasiene
«OBHEy KOHUCHTPALIA HACTHIL JU1A BCEro ILN(A, @ TAKIKE MHHIMATL-
Has M MaKCHMAIbHAsA KOHLEHTPALMK 10 TOAAM 3peHus. 3anucars nomy-
HEHHBIE PE3yIbTATHL




KoHTponbHbie Bonpock!

1. Kax rpynnosas o ii?
2. Kax p pawns? Uto Heod: B KauecTse
TIPEBAPHTEBHOT TOATOTOBKH H300pakKenus?
3. Kakne wmetojs 1 cs NpH anainse

BKITIOUCHHIT?



TNa6oparopHas pa6ora 11

0O6paboTka M306paxeHNit 3ePEHHOI CTPYKTYPbI
v onpepenexue Ganna 3epHa B COOTBETCTBUN
¢ FOCT 5639-82

(4 uaca)

11.1. Uens paGots!

OsmaxomiTes ¢ " i 3epennoii
[PYKTYDBI B N01Iar0BOM Bapwaie. HayHTLCA IDHMEHSTS (GUITSTD 115
TIOZABICHIA UIYMOB H YCIeiHs rpaiiil. OCBONTE METOJIbI BOCCTAHORIE-
IS 3ePeHHOH CTPYKTYPEL.

11.2. OnucaHue OCHOBHbIX NMYHKTOB MEHIO
no pa6oTe C 3epeHHON CTPYKTypoun

Axmugnsiic ysem u Donosuii usem

AKTHBHbI 1{BET ABAACTCH PABOUHM LBETOM M OTOBPAKACTCH B BEPX-
HeM KBAZIpaTe OGIIACTH SATAHNS UBCTA Ha NAHETH HHCTPYMENTOB, DOHO-
Bblii LBET ABIETCA UBETOM 3AAMBKH BHIPE3AMIEIX 0BAACTEI 1 0TOOPAKA-
TCs B HIKHEM KBAJPATE OOIACTH 3AJaHHA UBETA. QAT LBET MOKHO
CIEIYIOUIMI CIOCO0AMI: 1) BHIGPATL MBILIKOH B BepXHeM (HIKHEM)
KBajpaTe 00/1aCTH 3a/aHus 1IBETA HA MAHEAM HHCTPYMEHTOB aKTHBHBbII
((pOHOBLI) LBET W3 MPE/IOKEHHON HATHTPBE; 2) BHIOPATS HHCTPYMENT
«llonyuenue npodbl yeema» Ha MAHSH MHCTPYMEHTOB 1 WEKHYTH B0
(NPaBoii) KHONKOI MBILIN 10 HICMEHTY W3OOPAKEHNA, LUBET KOTOPOrO
JOITKEH COOTBETCTROBATH AKTHBHOMY ((HOHOBOMY) BETY.

Mopdponoeuneckue dhutompu

Haxars kionky «Llnq)pnﬂzm rtpatsy. Janmsii Bt Guastpos Ha-
xomnres B 3axnaake Mopdo.
JLIn BoeX mepedicICHITX HIDKe (DWISTPOB B KauecTBe MpEABAPHTELHOT
NIOZIFOTOBKH HEOBXO/IMMA CEPMENTALI 110 IBETY HUIH GHIAPH3AIIA.

MNbLTP 001acTh aKTHB-
HOTO UBETA Ha 34/1aHHbIiT pd.’myu

DUNLTP «3PO3MsIY. PaBHOMEPHO pACHIMpAET 0BMACTH (JOHOBOTO
LBeTa Ha 3ajaHKbI panyc.

Oum,rp «BcKpbITUe» sipssercs komGnHauneii GuinTpos « Iposus»
" DuasTp pasacaser
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CAMBLIMEC OBBEKTH, CCIH TOAUMHA WX MEPCTAKSK MCHBIIE YCTAHOB-
seHnoro patityca (pic. | 1.1). DHIBTP pagoTacT ¢ aKTHBHbIM LBCTOM

Puc. 1.1, levouctpas dustpa «Besponie
@~ 710 NPEOGPAIOBANIS: - NI0CHE HIPEOBPAOBAHI

DunbTp «3: ABIACTCH it puabtpor ura-
mayusy W «Iposusy, TPUMEHACMBIX OCIEAOBATEABHO. DHABTP COLMH-
HACT PasphiBhI YEMEHTOB CTPYKTYPbI, HE MPEBILIAIONIIE YCTAHOBICHHO-
ro pasyca (puc. 11.2). DABTP padoTaeT ¢ aKTHBHBIM LBETOM.

a 6

Prc. 1.2, JlevoncTpauns dustpa «Jabixaier:
@ 10 npeoGpaoBaII; G~ 1ocie IpeodpasoBas.

@uneTp «Ckenetusauusy. Cokpal@er TOMMMHY IPaHuil 0GbeK-
TOB /10 OAHOTO NHKCe: . (DUILTP PAGOTAET C AKTHBHBIM LBETOM.

®unbTp «OTCeueHne». JIHKBIIHPYET OTPOCTKH 00LEKTOB aKTHE-
HOro 1BeTa,




®unsTp Pa3AeATL OOBEKTLI, CCIIM -

puna iika He 3HauenNe 0 pazmyca.
DT PaGoTaCT ¢ AKTHBHBIM LBETOM.
DunbTp «C JIHHACT YUACTKH PAHHIL

3¢pen. DT PABOTACT ¢ AKTHBHAIM UBETOM.

DuUneTp «YCTpaHeHUe TPaHUYHBLIX OBGBLEKTOBY» CiykKHT Ui
VAIeHIS 0GBEKTOB AKTHBHOTO LBETA, PACCEKACMBIX [PAHHLICH Kazpa.

®UNLTP «YAaneHWe NOP» NOIBOISET YIAIHTE AMKHYTHE He-
CHOWIHOCTI (1OPbI) 0GOFO pazvepa BHYTPH OGLEKTOB Ha H300paske-
HHM, OCTABIINECA HOCAE MPHMEHEHI CerMEHTALIN 110 LIBETY Wi OHia-
pusaun. [Uis paboThi (IILTPA HEOGXOMMO YCTAHORHTS aKTHBHEII LBET,
COOTBETCTRYIOLILHIT LIBETY OGHEKTOB,

Onepanun ceépmru

Jlnckperuas céprica maccusa £ pasviepa N X N HCXOAHOFO H300pa-
JKeHis o CrawKuBaIoLM Maccusom H pasvepa L % L. Macens O pas-
Mepa M M BLIXOTHOTO H300PAKEHIIA ONPEACAACTCS KaK:

O(my,my) =" 3 F(

ny)H (my =y + Ly =y +1)

Jl% CrAmKIBANIS LIyMa HH3KOMACTOTHON (HABTPALNCHi HCMOT3YIOT
CrI@KNBAOLINE 11YMONOABIAIONIHE MACKH:

Macka | Macxa 2 Macka 3
o NI NIER
H==1 1 1|, H=—{1 2 1|, H=—{2 4 2
9 10 16
1 | |
Omn s oy o ne-
pea, TG MPOIEAYPa e MenTa [N S——
Has Jutckp P p TP

DTH MACKH OTAMYAIOTCA TeM, YTO cy\ma HX 9JIEMEHTOB PaBHA e/IMHUILE.
Tpu THmHYIbIE MaCKM:

Macka 4 Macka 5 Macka 6
0 0 ~] =1 =1 T =21
H=|-1 5 -1|,H=|-1 9 -~I|,H=|-2 5 -=2|.
0 0 =l <] =] 1 =21
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JUs MpOBC/CHUA OTIEPAII CBEPTKH HEOBXOANMO HAXKATE KHOMKY
«luposan puabtpaisy. B aHanorosom okne MHALTPBI OTKPHITH 3a-
knaaky CBEpTKa i BRIGPaTh MM CymecTsyiomeii mackn. Hakars knon-
Ky «Hlenoan3oatiy, a sarem «[IpHMeHHTEY.

Hsepenue sepeunoit cmpyxmypot

YBenuuutenbHoe cTekno. [lossoiser yseanuusars 061actTh 130-
GpaskeHis HENOCPE/ICTBRHO N0 KYPCOPOM MBI, UTO [07€3HO Mpi
HIMEPEHHH TOHKHX 1 METTKHX O0BEKTOB.,

Haskath, KHOTKY «YBEAHUHTEILHOE CTEKIO» HA MAHETH HHCTPYMEH-
ToB. C MOMOIIBIO MBIl TIOABECTH KYPCOP K HHTEpecyioueii 00actit
W300paKenns.

o)

Anvu 0 yBeTa BAOMNL Ce-
Kyweit. [lo3gosiser peanns3osath METO/ CEKYIMX H MeTOL Xopi. B Kkawe-
CTBE NPEABAPHTEILHOI MOAFOTOBKH HEOOXOMMA CErMEHTALY 110 LIBETY
W GuHapH3aLs. AKTHBHbI LBST JIOIKSH COBNIANATS C UBETOM aHAI-
3UPYEMBIX OOBEKTOB. EAMHULE N3MEPEHNs ONPEACISIOTCH NPH YCTAHOB-
Ke Macirada.

BriGpars akrusubiii user, cootsercraylouii usery sepen. Hakarh
KHONKY «OnpesiesnieHue JUIHH OTPE3KOB 3a/1aHHOTO 1IBETA BOMb CEKyIEiin
Ha nasean uHCTpyMenTos. [IpOBECTH Ha H3OOPAKEHHI C TIOMOLLBIO MEl-
LI HEOGXOMMOR MHCIO CEKYIILIX.

Cekylie peKOMEH/IYeTCs NPOBOIHTH N0 UESHTPAILHIM HaCTAM 00b-
©KTOR OT Kpas J10 Kpast, H30eras 3aBe/I0MO HeNpopasoTaHHbIX 1N HEA0C-
TOBEPHBIX YHACTKOR H300P@KEHHs. [IPH HEBO3MOKHOCTH TOUHO MONACTH
Ha TPAIiLL JepeH HAKATH KHOMKY «Veeiuuumensioe cmexioy.

11.3. MopsfoK BbINONHEHU:A PaGoTh!

3aoanue 1. OGPaGOTaTh CTPYKTYPY 3CPHA C UETKUMH 1 HENPCPHIBHbI-
MH TPaHUL@MH.

1. Omxpotms usotpasicentie 3epno aycTennT.jpg.

2. 3adanue sacumata usotpadcenus. Hakats KHONKy «YCTAHOBKA MaC-
WITaba M300PAKEHI» H BBECTH MACUITA, COOTBETCTRYIOUIM OOBEKTHBY
(OBbexTs * 20), Haath kiorky «[puMeniTh».

3. Hugposas dummpayus. Haxars xuonxy «lludposas (uaspa-
sy, OTKpLITH 3aknaaky KauecTBeHHble. Jlia craakuBanms UIyMOB
Kameph HpHMCHITS «M i puasTp ¢ ii 30m0i
mza (paanye 1), WTOGH He PasMLITL TOHKYIO cetky rpanmi. Hawars
knonky «Menonszosarhy. Mepekmountses na saknanky CnekTpanbHsle.
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JU13 yCTpanenis HepaBHOMEPHOrO aTeMHCHIS 110713 3PCHHA IPHMCHHTS
(usTp ¢ il 3onoit anamn3a (pa-
amye 50). Haxats kunonky «Menons3osatey. OTkpbits 3aknaaky CBépT-
Ka. TTOAHTE YETKOCTH TPAHHIL, PHMEHHE MEXaHHIM CBEPTOK «CBEpXy-
cutenme (5 % 5)». Haars knonky «Menonssosatsy, a satem «lIpuse-
HUTDY.

4. Buidexenue 06vexmos no yeemy. JU1s BLIEIEHHS CETKH IPHILL Bbi-
3BaTH MHCTPYMEHT «Bbldeaente oGLekmos no ysemy», YCTaHoBHTS UBET
(kpacHpiii). Ha anarpavve HHTEHCHBHOCTEH NEPETAUITE MBIMIKOI Mpa-
BYIO [PAHMily LUBETOBOIO AMANA30HA B NOJNOKCHHE, COOTBETCTBYIOLIEE
MUHIMYMY Jarpasybt. 3a1aTh «L1BeT Ha Ge10M» B BBINAIAIONIEM MEHIO.
Haats kiioniy «[Ipusenim.

5. D 0

1o ecoxem i Jas
yaanens Hed ii B Tesie Jepen Boct thes « eo-
Sempueckus puismposrs. YKazaTh UBET, WEAKHYB ACBOH KHOIKO
MbiLi 110 Fpaiie 3epen. BuGpath napaverp «lLioma, oftekTay. Ve
TAHOBHTH BEPXHMIl Mpeesn NJIOWAAH MeIKHX OOBEKTOB, nepemelas
MBLLIIKOfi COOTBETCTBYIONLYIO KPACHYIO PUCKY HA AIHATpAMME BHM3Y. Olte-
HITh Pe3yaILTaT 10 OKOHTYPHBAHMIO HacTiiL. LlekHyTh 10 OKOUIKY ¢
LBETOM PAIOM €O CI0BOM «Bbiemntby 1 3aath Genbiii user. Haxars
KHonky «[TpumeniThy,

Hoayuenue npotw ysema ¢ usopancenus. Mnctpymentom «llony-
wene npodl yeemay YCTAROBITY aKTHBHBI LBET, COOTBETCTRYIOUIHI
LBETY COTKH FPANHIL, HEAKHYB ACBOIi KHOMKOI Mbilliit 10 00beKTY. Bbi-
KIIOUHTh HHCTPYMENT.

7. Hudposas duwmpayus. Crova naxars xuonky «Llnpposas
duasTpata», oTKphITh 3akaaiky Mopdonoruieckue. Caenath rpanu-
Wb Sepen ToKINI GusTPON «Cierenisauiay. Hakath wony «lic-

by, ™ pa rpanul (onmms «Coedune-
Huey, knonka «Menosns b»). Yerpanurs
o dmanTpa (e ¢ paiycon 1). Hasats kronky

(MGribne0ntEy, ‘CHosa TpiHesvits, Gty «Crenémiaaiits. Tpn
GorbiiieM HIHCAE MOTEPAIBIX FPAHNIL TOBTOPHTE LK TPOLEAYP He-
CKOMBKO pa3, OCTABIIICCH «XBOCTHKI TPAHHLL YT (UIBTPOM «Oii-
cenenuer. Hamars xionky «Henonsaosats», a saten «[Ipnmenny.
OueniTh pesybrar.

8. Hoayuenue npoGen yeema ¢ wsoGpacenus. Unerpyserront «loay-
uenie npoGl yeema» YCTAHORHTS aKTHBHBLI BT, COOTBCTCTBYIOUUMTi



LBETY CaMIX 3ePeH, UIEKHYS 110 HIM ACBOf KHOMKOH Mbitui. Buikstio-
HHTh HHCTPYMENT.

9. Ludposan rmpayus. B okie OUALTPB OTKPHITH 3AKIAKY
Mopdonoruyeckue. Buibparh onuo «Yoaienue zpantunbix 0Gvex-
MO», HTOGB HCKIIONHTY W3 aHAMNZA HENOANBIC 3ePHA, PACTIONOKEHHbIC
10 rpannuam noss spenns. Hamats kHonky «Mcnomssosarsy, a 3arem
I TpuMeHiThY.

10. Todeomoka Gassi dannsi. Tlepexmounthen Ha 3axaacy fak-

Hble. basa jlanneix «OGBeKTB A0JKHBI ObiTh fycTa. BepuyThes Ha 3a-
knanky Msobpaxenue.
11, Hsvepenue oGvexmos. Hamath xionky «Huopvans o Beex

oBbexTaxy. LleakyTh JeBoil KHoMK
YCHMS HHCIICHHBIX TTAPAMETPOB.

12. Ananuz pesyavmamos. B 3akrajke [JaHHbIE BhiGpars Gasy maHHbix
«OBbexTbIv. B KatecTse napametpa ykasars «[lnomas o6nektay. B Bbi-
NAZAIOLIEM MEHIO BLIGPATH PA3OHEHIE THCTOrPAMMEI T10 GaLTaM & COOT-
sereren ¢ FOCT 5639-82 (Inomazs). B saxnaake CTatucTvka Haiiri
cpeannii MaveTp 3epra B Matepase. lath 3akTiouCHIE, KAKOMY Gaty
COOTBETCTBYET 3epennas CTPYKTYPa 9T0ii CTAIN NIPH JAHHOM JHAMETPE
Jepua.

13. Cosoanue omuéma. CreHepupoBaTs 1 COXPAHHTS HOBbIi 1IABAOH
aBToOTYETA.

MBI Ha Tele 3epHa s noy-

3adanue 2. OGPaGOTaTL CTPYKTYpY 3epHa ¢ HSTKHMH, HO NPEPHIBH-
CTLIMM FpAHMIaMH, a TakKe ¢ JedeKTan.

1. Omxpoims usodpacentie 3epuo.jpg.

2. 3adanue macumata usoopaxcenus. Haxars KHOnKy «YcraHoBKka
MacurTada n3oGpakenisy, specti macuitad (OGbektus * 20). Hamats
KoKy «[TpHMEHNTEY.

3. lpedcmasaenue usodpaxcenus & sadamioii namumpe. Haiars
kHonky «lIpeicrapnenne H300pakenns B 3a1aHHON NAINTPe», 3aj1aTh
Cepblii UBST 1 HaKaTh KHOMKY «[IpHMEHITHY.

4. Hugposas ewmpayus. Haxats kuony «Llndposas pustpaums.
OTKpBITH aKIATKY Jlas cr. IX Ly~
MOB Kavepht BLOPaTh «Meduannbiity puisTp, saaty pamye 1. Hasars
kHonky «Menonb3oparby. [lepeximountoes B 3aknaiky CnektpanbHble.
Buiopars (uastp «/ paouenmy A% yCrpaHeHHs HEOAHOPOAHOCTH OCBelLIe-
st Hawars knonky «Menompsosatsy. Tlepeiitn B saxnaaxy CBEpTKa.
Tprvenim, caépriy «Crexycusienite (3 % 3)». Haxats kionky «Henonso-
BaThy, a 3atem «TIPUMEHITLY, PesyiITaT OueHnTs,
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5. Betexenue oGvexmos no yeemy. Burssats mHcTpyMent «Buderente
oGvexmos no yeemy. 3azats uer (kpacuuii). MoaoGpats npassiii kpaii

1IBETOBOTO s e: 7 o0bexToB. Baidparh
«l[Bet Ha GesioMy» B BLIMAzaIoEN Memio. HakaTh KHOTKY «TIpHMeHHTEY.
6. Duamparus no Tlpn

noMou «/ eoMempIecKkoz0 duabMpay YIATHTS BCe METKHE 0OLEKTH B
nosie 3epei. YKa3aTh UBET aHATHIUPYEMbIX OOLEKTOB, ILEIKHYB JCBOi
KHOIKOI MBI 110 FpanHite 3epHa. BLIGpaTh napaverp s (uisTpaiui
«liouams, oGbexTay, He cuitas HECKONBKHX OTPE3KOB, GIBLINX yuacT-
KOB IPaHHIL, YJQICHHIO NOICKAT BCE MEIKHE HACTHUbI BHYTPH 3epHa.
OrpaHHITE CBEPXY PA3Mep YAQIIEMBIX MEIKIX BKIIOUEHHI, BBE/ST 3Ha-
ueHHe ¢ KiaBHaTyphl 1 Hakan kiasuiny [Enter]. PesyabTar ouennts 1o
OKOHTYpUBAHIIO uacThil, [18 yAQteHis OTQUALTPOBAHHbIX OOHEKTOB
WIMCHHTL UBCT BhUACACHMA Ha umer owa (Geawiii). Haxars kiomky
puveriT.

7. Hoxyuenue npodur ysema ¢ usodpaxcenus. Muctpysentonm «loay-
wenue npodbi yeema» YCTAHOBHTH AKTHBHbII LBET B CHCTEME, COOTBETCT-
BYIOUIHiT WBETY CaMIX 3epen (Ge:tbiii). BEIKAIOUHTL HICTpyMeNT.

8. lloocomoska Gazer danneix. Tlepeiitn 8 3aknaaxy [aHHble. basa
annix «JTneifibie TPOMEpb M0KHbE ObiTh Nycra. BepryThes Ha 3a-
knajiky MaobpaxeHue.

9. Veewmumenioe cmeicio. 1 TOWHONO NONAJAHHA HA TpamMiLy
3epHa BKAIOUHTS HHCTPYMEHT «Yaeuuumensioe cmekion.

10. 3avep daun xopd. Bimounts nuetpyment «Onpederenue oaun
ompeskos sadaniozo ysema 6001 cexyugeiy. TIPOBECTH CeRyUIME Hepes
Goabiioe 3epen, wideras ¢ yHacTkH u306pa
HIS ¢ PA3PHIBAMI, MYCOPOM i Haunnars u b
Ceylie HYKHO Ha Tpanniie 3epen. JUTHibI Oy BHOUPAIOTCA TaK,
YTOOH! KaKIAs W3 HIX fepecekaa e Meree 10 3epen (pi 5TOM Ha He-
CIICAyeMOM H300PAKEHHI J0KHO ObITh He Menee 50 3epen). Buikiio-
HHTH HHCTPYMEHT.

1. Ananus pesyasmamos. epeittn 8 saknanky [JaHHble. [lis Gasbi
naniix i i napaverpe «/lina» B
BRINIAZAIOLIEM MEHIO 3a/1aTh PasOHEeHne THCTOrpaMMbl 110 Gastiam B cooT-
sereren ¢ FOCT 5639-82 (Meron xopa). Jlats 3aKiouenme, Kakoii pas-
MEpHOii TPYIIIIE COOTBETCTBYET 3epeHHas CTPYKTYpa Ha AaHHOM H300pa-
KeHMM.

13. Cosdanue omuéma. CHOpMHpOBaTE ABTOOTET.




KoHTponbHbie Bonpock!

1. L vero HenosmLayeTes akTsibiii n ooy user? Kak nx sanars?

2. Kak padotator dunstpst «utamayusy w «posus»? Yto 1eodxo-
JUIMO CACIATH B KAUECTRE PEBAPHTEbHON MOATOTORKH?

3. Kax pabotaio (uistpsl «Bekpsmmies w «3avikanues? Jina peue-
1S KQKHX 387134 OHI HCTIOAL3YIOTCA?

410 cofioii mpeacranser (puvtp «Creremuany? Kaswe onepa-
LI MOYKHO TIPOBOJIMTH TOCAE €10 BHTOHEHIS?
MARAIOT TPANIYIbIE OBLEKTH W TIOpHI?

0 Kakye Mack Henos cst s "
TOTHOI (puabTpaLmn?

7. Kakie METO/bI CyWIECTBYIOT IPH AHAIH3E 3ePEHHOii CTPYKTYpEI?

8. Kak 1yskio npoBouTh cexyme? Kaiie HHCTPYMEHTH /L1 5T0r0
senonbayloten?

=
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