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I'maBa 1

BBenenne

1.1 VYcramoska C3M

[Taker nmporpammuoro obecrieuenust “PemroCkan OHnaiin” peHa3HAYEH JJjIs YIIPABJIEHUS CKa-
HUPYIOIUM 30HIOBBIM MUKPOCKOIIOM 1 00pabOTKU M300parkeHuil 30H0BOM, 9JIEKTPOHHON U OITH-
qeckoit Mukpockonmu. KadecTBo n300pazkeHuil, Oy YeHHBIX HA 30HJI0BOM MHUKPOCKOIIE, B IIEPBYIO
0dYepe/ib, 3aBUCUAT OT TOTO, HACKOJBKO XOPOIIO II0JIb30BATEIh HOHUMAET (PU3NIECKUE IIPUHIIHIIBI,
JiesKalliue B OCHOBE IIprubOpa, METOMbI IPEJICTABJIEHNs] TAHHBIX U aJITOPUTMBbI, IPUHATHIE B UX 00-
paboTke. DTU 3HAHWSA HEOOXOIUMBI HE TOJBKO JjIsi HACTPONUKHU IpHOOpa, HO W JJIsi KOPPEKTHOMN
WHTEPIIPeTaIui Pe3Y/IbTATOB SKCIIEPUMEHTA, JJjIs UX BepHOil 00paborku. [losroMy B HacTosieM py-
KOBOJICTBE CHAJaJIa OyIyT JAaHBI HEKOTOPhIE OCHOBHBIE MTOHATHS, 3HAHNE KOTOPBIX HEOOXOIUMO JIJTst
JaJIbHENIeil yCrenHoi paboTh.

1.1.1 Cxema ycTaHOBKU

Puc. 1.1. Cxema ycranosku. 1 - mukpockorn, 2 - 6sok npeobpasosareneit (ILAIT u AIIIT), 3,4 - 610k ympas-
Jienusi (KOMIBIOTEP-CEpBep), 5 - KOMIBIOTED YJAJIEHHOTO TI0JIb30BATEIs

VcraHOBKa CKAHUPYIOIIETO 30H/0BOI'O MUKPOCKOIIA COCTOUT M3 HECKOJIBKUX (DYHKIMOHAJBHBIX
6J10KOB, M300parKeHHbIX Ha puc. 1.1. DTo, BO-IEPBBIX, CAM MUKPOCKOII, TO €CTh €er0 MeXaHUIeCKast
9acTh, COCTOAIIAS U3 IIHE3OMAHUILYIATOPA JJIs YyIIPABICHNU IIOJI0XKEHUEM 00pa3Iia, IaroBoro JBu-
rareJis JJIs TIOBO/Ia 00pasiia U IeTEeKTUPYIONEel TOJOBKU. BTopast 9acTh MUKPOCKONA — 9TO OJIOK
AHAJIOTO-TIN(POBBIX U UG PO-AHAIOTOBBIX ITPeobpa3oBaTeieil 1 BHICOKOBOILTHBIX yeuanTeseil. Tpe-
Thsl — OJIOK YIIPABJIEHUSI MUKPOCKOIIOM, BBIIIOJIHEHHBINA Ha 6a3e MePCOHAIBHOIO KOMIIBIOTEPA IO/
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yIpaBJIeHUEeM OlepannoHHoi cucreMbl cemeiicrBa Windows. B aToM KoMmbioTepe yCTAHOBJIEH CIie-
UAJTBHBIN CATHAJIBHBIN TTPOIECCOD, PACCIUTHIBAIOIINI CUTHAJI 0OPATHOM CBA3U B PEKUME PEaTbHOTO
BpeMenu. Best pabora ¢ mprubOpOM MOXKET OCYMIECTBIISITHCSI C 9TOTO KOMIIBIOTEPA, HEIIOCPEICTBEHHO
MIOJICOEIMHEHHOTO K MUKPOCKOIy. Ec/tu ke u3MepeHust mpoBOJIATCA YAAJIEHHO, TO 3aJIeHCTBOBAH €ITIe
OJIMH KOMIIBIOTEP ¢ YCTAHOBJIEHHBIM KaneHTcKuM unrepdeiicom (mporpavmoit PemtoCkan Onnaiin).

1.1.2 MexaHndyeckasi CICTeMa MUKPOCKOMAa

Puc. 1.2. Mexanudeckasi cucrema mukpockona PemroCkaH.

O6muit BT MEXaHUIECKON CHCTEMbl MUKPOCKOIIA IpeJcTaBieH Ha puc. 1.2. B Mmexanmdeckyio
CHCTEMY BXOIUT OCHOBaHUE (B HEM DACIIOJOXKEH MTHE30MAHUITYJISITOD M CHCTEMA TIIABHON moadn 06-
pasia Ha IIaroBOM JIBUTATeJIe C PEyKTOPOM) U JIBE CheMHbIE H3MEePHUTENbHBIE TOJIOBKY i pAGOTHI
B peXKUMaX CKaHUPYIOIIel TYHHEJIbHON W aTOMHO-CHJIOBOM MUKpOCKOmmu. MUKPOCKOI MO3BOJIsSIET
[IOJIyYUTh YCTOMYIMBOE aTOMHOE Pa3pelleHne Ha TPAIAIMOHHBIX TECTOBBIX IMOBEPXHOCTSX 0€3 IIpu-
MEHEHUsI TOTIOJTHATEbHBIX CEHCMUIECKUX U aKyCTHIeCKNX (DUIHTPOB. B TO ke BpeMsi, OOBITHO I1pn
YCTAHOBKE MHUKPOCKOIA MPUHUMAIOT TPOCTEHINe Mepbl IO MUHUMU3AINHA CEICMUIECKUX HABOJIOK.
Hampumep, st MEKpPOCKOIIA JIydIiie BIOUPATH OOJIBINON M MACCHBHBIN CTOJI, TIOJT HOXKKH KOTOPOTO
PEKOMEH IyeTCsl HOJJIOKUATh PE3NHOBBIE MPOKJIaaKku. CaM MUKPOCKOI HHOIJIA Pa3MEIAloT Ha Mac-
CHUBHOI KaMeHHOI mTe. U, pazymeercs, Jydiie He TPUKACATHCS K CTOJLY, HA KOTOPOM YCTAHOBJIEH
MUKPOCKOII, BO BpeMsi CKAHUPOBaHMA. BJIOK-CXeMa MEXaHUIECKON JacTu IIpeJICTaBIeHa Ha puc. 1.3.
Bo Bpems ckaHupOBaHUs liepeMelnenne o6pasia no BePTUKAIM (B HAIPABJIEHUH OCH Z) U B ILIOC-
KocT XY OCYIECTBJISIETCS TIPU ITOMOIIH THe30TPYOOK, a IMPHU IOIBOE U OTBOE, KOraa TpedyeTcs
CABUHYTH oOpaser; Ha OOJIbITOe PACCTOsTHNE, pAbOTAeT IMIAroBbI JBuraresb. OCHOBAHNE MUKDPOCKO-
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a CHAD2KEHO JOIIOJTHUTEIBHBIM TEPMOPErYIATOPOM, KOTOPBIH P HEOOXOIMMOCTH OCYIIECTBIISIET
KOHTPOJINPYEMBIil [TO0IPeB 06pasIia.

MexaHudeckas YacTtb

Cronuk

Warossii aBMraTent

[

4

Puc. 1.3. Mexanundeckasi 94aCTb MUKPOCKOIIA.

CkaHupyiollias ronoska

[Oepxarens ¢ nrmoin

1
Fmﬂl

Puc. 1.4. Ckanupyromas rojgoska st pexkuma CTM.

BJ1ok-cxembl cCKaHUPYIONUX TOJIOBOK Jjist TyHeabHoro Mukpockorna, ACM, PACM u RSM npen-
craBseHbl Ha puc. 1.4 u 1.5. B TyHHeJbHOM pexXuMe n3MepseTcs TOK, IIPOTEKAONNil MeX Iy 00-
pasioMm u uryioil. ToK, IPOXO/SINNil Yepe3 UIJly YCUJINBAECTCS U OTIPABIISIETCS HA KOMMYTATOD JIJIsT
JasbHeiineil obpadborku. dra cxema npocra. CrioXKHee yCTPOEHBI JIpyTrre CKaHUPYIOIIe NOJIOBKH.
OrnenpHo Ha puc. 1.6 mpejcraBiena cxema kKoMmmyTtaropa. OH HyKeH JJIsl pa3JieIeHds] CUTHAJIOB
passimaHoro Tuna u nepenanpasienus ux B 6sok AIIIl. C xkommyraropa (cMm. puc. 1.7) curnai
ronajiaer Ha npeaycuimresb 0j0ka AIIIL. Ha sroMm srame us Hero remepupyercsi poduiib ucciery-
eMOli TIOBEPXHOCTH, & T0CjIe 00pabOTKM B CHCTEME BBIMUCIEHUsT OOPATHON CBA3M OH IIpeobpasyercst
B HAIIPsIKEHME JJIs YIIPABJIEHUs [THe30TPYOKOI BO BCeX Tpex HaupasyeHusix XY 7.

1.1.3 CrpyKTypa nporpaMMHOro obecrevdeHust

[Iporpammuoe obecriedenne paboTaeT B OMEPAIMOHHBIX cucTeMax cemeiicrBa Windows Vista u
XP.

Bcro cTpyKTypy IpOrpaMMHOTO 0GecTiedeH st MOYKHO Pa3/IeJIATh HA HECKOJIBKO ypOBHEH (puc. 1.8).
CaMblif HUXKHHUII YpOBEHb — IIpOrpamMMa CUT'HAJBHOIO Ipoleccopa marskl DSP) ycraHoBiieHHON B
6j10Ke ympaBjeHusi. BTopoil ypoBeHb — JpaiiBep ONEpalMOHHON CHCTEMbI, IO3BOJISIIOIIMI 0bMe-
HuUBaThCca mHGOpManueil ¢ mwiaroir DSP depes moprsr BBoma-BbiBOma. Tpermit ypoBeHb — cepBep,
00eCIIeInBAIOINY YIAJCHHOE TOIKJIIOYEeHNE, U, HAKOHEIl, 9eTBEePThIl — KJIMEHTCKAas IPOrPaMMa, C
KOTOPO# paboTaeT MOJb30BaTeIb. Takas CTPYKTypa 00yC/IOBIeHA TPEOOBAHUSAMU, MPEIbIBISEMbI-
MM K CUCTeMe: TOYHasd CUHXPOHU3allUd IIPOIECCOB, BbICOKad CKOPOCTD Iepeiavn JaHHbIX, ITOJJEeP2K-
Ka ceTH, yio0cTBo ucnoiab3oannsa. Cuaxporusamnuio obecrednbaet mwiara DSP, 6osbmias ckopocThb
repeiavin JAHHBIX JOCTUTAeTCs 38 CYeT OTKa3a OT CTaHJAPTHON CXEMbI CBSI3M 4Yepe3 MeJjIeHHbIe
YCTPOICTBA Tepeiavn JAHHBIX U yCTaHOBKHU nHTepdeiicaoit DSP mraThl HemocpecTBEHHO HA Pa3b-
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Puc. 1.6. KommyTaTop.

eMe MaTePHHCKOH IIAThI CepPBEPHOr0 KOMIbioTepa. CeTeBble BO3MOXKHOCTU ODECIIEUINBAIOTCS BBE-
JIEHWEM CTPYKTYPbI KJIMEHT - CEPBEP, YI00CTBO JaeT MCIOJIb30BaHNe HanboJiee PaclpoCTPaHEHHOM
oneparmonHoi cucrembl Windows.

Jasiee oTebHBIE KOMIIOHEHTHI OYIyT PAacCMOTPEHBI H0jiee TIOIPOOHO.

1.1.4 IIporpamma miaarer DSP

[Iporpamma miater DSP dhopmupyer Bee ynpasisroniue curuajist s 6oka ITATT-ATIIT u ma-
TOBOT'O JIBUTATENsI. DTU CUTHAJBI ycTaHaBauBaioT 3Hadenus: [[Allos, 3amyckaror mpeobpaszoBaHust
nndpOBBIX 3HAYEHUI B aHAJIOIOBBIE U 00PATHO, 3a/IAI0T PEXKUM PAOOTHI IIArOBOIO JBUTATEJIs, Bbl-
3BIBAIOT €r0 3aIlyCK U OCTAHOBKY. DOPMHUPOBAHNE CUTHAJIOB OLIPEJIEJISIeTCsT PE2KUMOM CKAHUDOBAHUS
U mapamMeTpaMu renu obpaTHol cBa3u. B mporeccope MIaThl CyIecTByeT TaiMep, MO3BOJIAIONTI
OCYIIECTBATH TOYHYIO CHHXPOHUZAIUIO ITPOIECCa CKAHNPOBAHUSI.

3HavueHNe U3MEPSEMOro CUrHAJIA, (TYHHEJIBHOrO TOKA, CUJIBI B3AMMOJEHCTBUS U IIP.) TIOCTYIIAET
ma AIIIl u gepe3 ycmimTesb MEpeIaeTCs B CUTHAJILHBIN MIPOIECCOP, KOTOPBIN BBIMUACISET CUTHAJ
obparHOit ¢Bsi3u. [ljIsi BBIYHCJIEHUSI CUT'HAJA OOPATHON CBS3M HCIIOJIB3YETCs CXEMa C IIPOIOPIHO-
HaJIbHBIM W WHTETrPAJIbHBIM 3BEHbSIMU, MOJEPHU3NPOBAHHAS JJIsi IPUMEHEHNUsI YCPETHEHNsT CUTHAJIA
OeryimuM OKHOM. 3HAYEHUsT M3MEPSEMOr0 CUTHAJIA W CUTHAJIA ODPATHON CBSI3U 3aTeM MEPEIaloTCs B
KOMIIBIOTEP IS TIOCTIeIyToneit 00paboTKM.

To, uTo 1EIb 0OPATHOI CBSI3HM 3aMBIKAETCS HA YPOBHE CUTHAJILHOTO IIPOIIECCOPA, TO €CTh IIPOIIEC-
cop OJI0Ka yIpaBJieHHsI He YIaCTBYET B €€ BBIYHCJIEHUH, IO3BOJISET CJe/IaTh OOPATHYIO CBA3b OoJiee
YCTOIYHMBOI U HE3aBUCUMON OT pabOThI 6JI0Ka yIpaBiieHus. ITo 0COOEHHO BazKHO, 3TO JAET BO3MOK-
HOCTh UCIIOJIH30BATE JIJIsl YIIPABJIEHUsT MUKPOCKOIIOM MHOT03aJJauHyI0 cucreMy cemeiicrBa Windows
XP. Takum obpa3om, Ha OJOKE yIIpaBIEHHUS JIEKUAT 332498 00PabOTKN U Tepeaatn JaHHbIX, a II1aTa
DSP BbinoJiHsieT 3318491, KpUTHIECKUE 110 BPEMEHH.

Borancsennplit curaaia obpaTHON CBSI3U HepeslaeTcst Ha z — MaHuiy asTop. [lomumo storo, mpo-
rpaMMa I'eHepUPYeT CUTI'HAJBI JJIs IepeMelneHust obpasna no X u Y — koopauHaTaM. [lepemerenue
MOYKET OCYIECTBJIATHCSA OJHOBPEMEHHO CO CHSITHEM JIAHHBIX U HAKOILICHUEM UX B Oydepe Jiist mo-
CIIeyIOIEelt TIepeiadn B KOMIIbIOTED (PEeXKUM CKAHUPOBAHHUS ), UK 6e3 HAKOIUICHUsI IAHHBIX (PEeKUM
nosunponuposanust ). Takke nporpamma DSP miaTel ¢ MOMOIIBIO [IATOBOrO IBUTATEJIs YIIPABIISET
[IepeMeITeHneM CTOTMKA ¢ 00pa3IoM. DTOT PEKUM HCIOJb3yeTCsI [IPHU MOJIBOJIE W OTBOJE 30H/IA.
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Puc. 1.7. IIporpammuoe obecrieuenne, maata DSP u 610K 971€KTpOHUKH.
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Bce napamerpsl obparHOil cBs3u, nepeMerntenuii, aapeca IIAIloB 3amaiorcst myTeM ycTaHOBKHU
3HAYEHUH TIePEMEHHBIX, XPAHUMBIX B [IAMSITH CUTHAJIBHOTO Iporieccopa. Takum o6pa3omM, HaCTPOKa
rmapaMeTpoB CKAHUPOBAHUS IPOU3BOIUTCS U3MEHEHHUEM STUX MEPEMEHHBIX, 1 MUKPOCKOII IEJTUKOM
MOXKET YIPABJIATHCS ¢ KOMIIBIOTEPA. JTO IMO3BOJISIET ABTOMATH3MPOBATH [IPOIECC CKAHUPOBaHUS. A
€ MCIOJIb30BAHUEM BCTPOEHHBIX B mporpammubiii naker "®emtoCkaH OHnaiin"ceTeBbIX TEXHOIOTHI
CKAQHUPOBAHME MOXKHO OCYIIECTBJIATH JaKe C APYTrOoro KOHIA 36MHOIO IIapa.

1.1.5 [paiiBep onepanmoHHOI CUCTEMbI

Bce obimenne Mexx /1y oneparoHHON crucreMoii 6710Ka yrpasiaenust u mwiaroit DSP mpoussoauTest
4Jepe3 [IOPTHI BBOJIa-BhIBOJIA. B oneparmonnoit cucreme cemeticrsa Windows gocTyn K mopraM HMEIOT
TOJIBKO JIpaiiBephl, pabOTAIOIINE Ha YPOBHE sjipa OlepalmoHHoil cucrembl. [lo sToil npuunbe jist
pabotsl ¢ mraroit DSP neobxomum mpaiiep. Kpome Toro, mpun cKaHUpOBAHUE ITPOUCXOIUT OBICTPOE
zanosHenne Oydepa manubx B mwiate DSP, u HyXHO nmepuoandecku 3a0upaTh 9T JaHHBIE, ITOOBI
He IIPOUCXOMIIA 0Tepst nHOopManuu. TaK KaK mporpaMMbl, paboTaioliue Ha yPOBHE [TOIb30BATEIIs
OIIEPAIMOHHOI CUCTEMBI, CUJIBHO 3aBUCAT OT CHCTEMHBIX PECYPCOB, OT KOJIHMYECTBA OHOBPEMEHHO
paboTaroIuX IPUJIOKEHMIT, OHI HE MOI'YT 00ECIIeYNThb HyKHOI 9aCTOThI U CHHXPOHHOCTHU OOpaIlleHUsT
K TIOpTaM BBOJA-BBIBOJIA.

Korma mammbie B mmare DSP roroBber jy1s mepemadn, reHepupyercs mpepbiBanue. B oTBer Ha
[IpepbIBaHUe JpaiiBep CUYUTHIBAET OJIOK MHMOPMAIMH U IIEPEJAET €ro CepBepy s JTaJibHeffrei
06paboTKu. B 3aBHCHMOCTH OT peKUMa CKAHUPOBAHUS BO3MOXKHBI PA3THIHbIE CIIeHAPUN 00pabOTKHI
npepbiBanus. Uudopmanus GuabTpyercss 0ocoObIM 00pa3oM, YTOOBI UCKJIIOYUTH MOTOK HEHYXKHBIX
JIAHHBIX, YTO CHUXKAET 3arPYKEeHHOCTh IPOoIeccopa OJI0Ka, YIIPABJICHUS.

1.1.6 CepsBep

CepBepHast 9acTh TPOTPAMMHOIO ODECIIEUEHUS SIBJISETCST CBSI3YIONINM 3BEHOM MEXKIy JpaiiBe-
POM OILIEPAIIMOHHO CHCTEMBI ¥ KJIMEHTOM (KJIMEHTAMH ), T.€. KOHEYHBIM [I0JIb30BaTeIeM MUKPOCKOIIA.
D10 cucremMHast CiyK0a, aBTOMATHIECKU 3allyCKaeMasl IIPU CTapTe OMEPAIMOHHON CHCTEMbI HJIOKa
yupasiieausi. CepBep obecriednBaeT CBOEBPEMEHHBIN IPUEM JIAHHBIX OT JpaiiBepa, UX HAKOILIEHUE
nepejiavdy KymeHTaM. J[Jist yIipaB/ieHUsI CepBEPOM CYIIIECTBYeET ClielnajibHoe npuioxkenne Fmboard,
[TO3BOJISTIOIIEE OCYIIECTBIIATH MOHUTOPUHT IIPOIECCA CKAHNPOBAHUSI, YIIPABJISTH [T€PEMEIEHIEM CTO-
JInKa ¢ 00pa3IoM, 3arpyarh nporpammel B miary DSP. M306parkenne pabodyero okua mporpaMMbl
Fmboard npencrasieno ma puc. 1.9. IIporpamma mmeer okHO ocrimiuiorpada, Ha KOTOPOM I10 BEIOODY
MOXKET OTOOPaXKAThCs 3HAYEHUE OIIOPHOT'O CUTHAJIA MJIM CUTHAJIA 0OPATHON CBA3M.

Ha cepBepe ycranaBImBaioTCs TakKHe MapaMeTpPbl, KAK CKOPOCTD I10/IBOJIA CTOJIMKA ¢ 0OPA3IOM,
anpecarus [TATTos, MakcuMaibHOE KOJIMYECTBO MOJIb30BaTe el n HeKoTopbie Japyrue. Ha kaxkaoro
KJIMEHTA 3aBOJUTCS OTIEbHBIN Oydep maHHBIX, HHGOPMAIMS U3 KOTOPOTO CUUTHIBACTCS B aCHH-
xpoHHOM pexkume. CBeJIeHUsT O TEKYIUX COEIUHEHUsIX MOTYT OBITH BBIBEJIEHBI B OKHO COOBITHIA
crienuaJbHOI KOMaHIOM.

VipaBiisiTh MHUKPOCKOIIOM MOXKET TOJIBKO OJIMH II0JIb30BaTe/b. JIjIsl 9TOr0 OH IOIKJIIOYAETCS
B pexkxume Macrep. OcrajibHBIE TOJIB30BATEIM TOJBKO HAOJIOJAIOT 3a IPOIECCOM CKAHUPOBAHUSI
(pexxum Kimenr).

Eciin o kakuM-TO mpuanHAM CBS3b C KJIXEHTOM HAPYIIEHA, OH aBTOMATUYIECKU OTCOEIUHSAETCS
OT cepBepa. DTO MO3BOJITET N30EKATH MEPEIOJHEHST BHYTpeHHero Oydepa Janubix. OTKIIo9eHne
OJIHOI'O IIOJIb30BATEJI HUKAK HE BJIMAET HA PabOTy APYTUX KJIMEHTOB, UTO OOECHeYnBAETCs aCHH-
XPOHHOCTBIO IT€PeJIavn JAHHBIX.

JLJ1st HOpMaJIbHOI PabOTHI cepBepa 3aIlyCK IPOrPAMMbI MOHUTOPUHTA HE 00si3aTesIeH, OHA HYXKHA
TOJIBKO JIJIsi M3MEHEHNs KAJNOPOBOYHBIX KOHCTAHT M JIPYTUX HACTPOEK.
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B Fmboard M= X|

E=EET Y D T G

Console EVEMS Errars | Clients |

14:09:41  control stream bound from localhost: 1960
10:01:43  started: timer

10:01:43  started: server

10:01:43  started: scanner

10:01:43  running in read-only mode

10:00:21  started: contral

10:00:21  <—07.23.2009 — started

Def Download
Fric: |
Close

il

Puc. 1.9. Pa6oyee okHO mporpaMmbl MOHUTOPWHIA, cepBepa. PaspaboTaHHbI WHTEpdENC MO3BOISIET KOH-
TPOJIMPOBATH PAOOTYy MUKPOCKOIA M COOMPATH PA3IMIHYIO CTATHCTUYECKYIO WHMOOPMAINIO O paboTe MoJIb-
30BaTesIe.
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Puc. 1.10. IlonszoBarenbcknit naTEPdENHC KINEHTCKON 9acTh MPOTPAMMHOTO 0OECIIEIeHNUSI.

IIporpamma-KimmeHT — 39TO Iporpamma, ¢ KOTOpOil paboTaeT IOJb30BaTesb. Ke pazpaboTke u
COBEPITIEHCTBOBAHUIO OBLIO Y/IE€JICHO 0c000€e BHIMAHHUE.

IIporpamma 3amyckaercst o, onepanuoHHbIME cucTemamu cemeiictBa Windows. st coemume-
HUsd C cepBepoM ucnosib3yercs nporokos TCP/IP, 4ro mosBosisger moix/ouarbcs K cepBepy He
TOJIBKO TI0 JIOKAJIbHOM ceTu, HO U depe3 MuTepHer.

Bce napamerpbl CKAaHUPOBaHUSI, 33/ IaHHBIE TI0JIH30BATENIEM, [IEPEIAIOTCS B CEpBEp U Jajiee — B
MHKPOCKOII U JPYTUM II0JIb30BaTe/IsIM, OAKI0UeHHbIM B pexkuMe Kiuent. [Toce 3amycka mporec-
ca CKaHMPOBAaHUs OTKPBIBAIOTCS OKHA, B KOTOPBIX B PEAJIbHOM DEXKMME BPEMEHU OKA3bIBAIOTCS Pe-
3yJIBTATHl — [OJIyYaeMble N300pasKeHUsl, IX PA3MEPbl, PEXKUM CKAHUPOBAHUSI, TApaMeTPhbl 00PaTHOM
CBsI3W, TEKYIIee MMOJIOKEHHEe 30H 18, CKOPOCTh cKaHupoBanus. OTHOBPEMEHHO MOJIB30BATEIb MOYKET
006pabaThIBaTh IOJIyYeHHbIE JaHHBIE, UCIIOJIB3Ysl MUPOKUil HAOOp PA3IMIHBIX (DYHKITU, BKIIOUEH-
HBIX B cocTaB mporpaMmbl. Ha pucynke 1.10 mpecrasiieno n3obpazkeHre pabouero OKHa KJINEHTCKON
[IPOTrPaMMBbI BO BpeMsi CKAHUPOBaHUsI. BUIHBI TaHe/ M, 0TOOpaXKaroliye TeKyIue HaCTPOMKY, 1 OKHO
CO CHUMAEMbIM N300PaKEHUEM.

[IporpaMma-KIHEHT IMeEeT MHOXKECTBO PA3JIUIHBIX (DYHKIHI, IPeIHA3HAYEHHBIX I 00paboTKI
U aHAJIM3a N300parKeHMit 30HI0BOI MIUKPOCKOIINH, & TakK ke Apyrux uzobpakennit. C UX MOMOIIHIO
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HCCJIEIOBATETH MOYKET JIETKO U3BJICYb HYKHYIO eMy HH(MOPMAINIO U3 MMOJIyIYeHHBIX JTaHHbIX. [lepe-
YeHb PeaM30BaHHbIX (DYHKIN mpejcraBien B Tabsmie 1.1. Ecim HeKoTOpbIe TOCIe10BATEILHOCTH
omeparuii BBIOJIHAIOTCS YACTO, TO WX MOYKHO CIPYIIIMPOBATH B OTIEJIBHYIO MaKPOKOMAaHJLY, 9TO
3HAYUTEJIHHO YCKOpsieT PaboTy.

[Iporpamma coxpansier n300pakeHNs B OPUTHHAJIHLHOM (hOpPMATE, MO3BOJIAIONIEM XPAHUTD B O/I-
HOM (haiiytle HECKOJILKO M300paskeHnil pa3InIHOrO pa3pelleHnst U PA3MEPHOCTH, & TaK YKe JIOMOJIHU-
TEIbHYIO CIyKebHyI0 nadopmarmio. Kpome Toro, BO3MOXKEH IKCIOPT (pailioB B OAUH M3 CTAHIAPT-
HBIX Tpadudecknx HopMaTOB.

1.2 Metoabl mocTpoeHns 1 00pPabOTKU M300pa>kKeHuii

[Ipu u3yvyennn cBOWCTB OOBEKTOB METOIAME CKAHUPYIOIIEH 30HI0BOM MUKPOCKOIIMH OCHOBHBIM
PeE3y/IbTaTOM HaydIHOI'O IIOUCKa ABJIAIOTCA, KaK IIPaBUJIO, TPEXMEPHbIC I/1306pa)KeHI/Iﬂ IIOBEPXHOCTHU
9TUX OO0BEKTOB. AJIEKBATHOCTH WHTEPIIPETAINN N300parKeHnii 3aBUCUT OT KBaJIU(DUKAIMHN CIIeIra-
Jiucra. Bmecre ¢ Tem, ipu 06paboTKe U IMOCTPOEHUH N300PaYKEH I UCIIOIB3YETCsI Pl TPAIATTMOHHBIX
MIPUEMOB, O KOTOPBIX CJIEJyeT 3HATH MPHU AHAJN3E U300PAKEHMUIA.

CraHupyIOMNil 30H10BbIII MUKPOCKOIT TIOSIBUJICS B MOMEHT HHTEHCUBHOT'O PA3BUTHs KOMITBIOTEP-
Hoit TexHuKH. [Ipu 3anucu TpexMepHBIX N300pakeHnii B HEM ¢ CAMOI'o HavaJa ObLIN UCIOJb30BAHBI
1 pPoBble METO/bI XPAHEHUsI UH(MOPMAIMKA. JTO IIPUBEIO K 3HAYUTEJILHOMY yI0OCTBY IIpU aHa-
Jim3e u 06paboTKe M300parKeHuil, OHAKO IPUIILIOCH TOXKEPTBOBATE (POTOrpapuIecKuM KadeCTBOM,
MPUCYIIUM METOJIAM 3JIEKTPOHHON MUKPOCKOIIHUH.

Nndopmarust, moaydeHHas ¢ MOMOIIBI0 30HI0BOT0 MUKPOCKOIIA, TPEJICTABIISIETCS B BUJE JIBY-
MEPHOI MATPHIIBI TEJIBIX drces. Kaxki0e Yucyio B 9TOI MATPUIE, B 3aBUCUMOCTH OT PEXKUMa CKAHU-
POBaHMSsI, MOXKET SIBJISITHCsI 3HAUEHNEM TYHHEJILHOI'O TOKA, UJIU 3HAYEHUEM OTKJIOHEHUsI KAHTHUJIeBe-
pa, Wau 3HaYeHneM Kakou-To 6oJiee cjioxkHOM dyHKimu. Tabsuia npegcrasiisier coboit TpexMepHbIe
JIAaHHBIE W €CJIU TIOKA3ATh €€ YeJIOBEKY, TO HUKAKOTO CBS3HOTO IIPEJICTABJIEHUs] 00 MCCIIeIyeMOil mo-
BEPXHOCTH OH IOJIyIUTh He cMoxKeT. UTak, mepBasi 3aj1ada — Mpeobpa3oBaTh TaOJUILy YHUCEJT B
YIOOHBIN J1jIsT BOCHPUATHS BUJ. JlesraeTcs 9TO CJIeIyIONUM eCTeCTBEHHBIM 00pa30M.

Yucna B UCXOTHON MATPHUIIE JIEXKAT B HEKOTOPOM JHANA30HE, €CTh MUHIUMAJIHLHOE U MAKCHMAJIh-
HOe 3HAYEHUs. DTOMY JIMAIa30HY IEJIbIX YUCe/I CTABUTCS B COOTBETCTBHUE I[BETOBAS MaIuTpa. TakuMm
00pa3oM, KarxK0e 3HaYeHNe MaTPUIIBI 0TOOPAYKAETCS B TOUKY OIPEIEeIEHHOIO I[BETA HA IIPSIMOYTOJIb-
HOM m3o0pazkenuu. Jjist ymobcTBa BOCHPUATHS TOYKU, OJU3KUE 110 BHICOTE, MEPEIAIOTCS CXOTHBIMA
nBeramu. CTpoKa U cTOJIOEI, B KOTOPBIX HAXOJUTCS ITO 3HAUEHUE, CTAHOBATCS KOODMHATAMU TOY-
ku. B pesysibrare MbI IOJIydaeM KapTHHY, Ha KOTOPOH, HAIPHMED, BBICOTA TOBEPXHOCTHU HEPEIAeTCs
[IBETOM, KaK Ha reorpadudeckoit kapre. Ho Ha Kaprax 0OBIYHO HCIIOJIB3YIOTCS JIMIIb JIECATKHA I1BE-
TOB, a Ha HaIllell KApTUHE X HECKOJIBKO coTeH. Kak mpaBujio uCmoib3yercs naaurpa u3 256 1BeToB.

MozkeT oKa3aThCst, U, B IEJIOM, TaK BCEr/a 1 ObIBAET, UTO AUANa30H UCXOIHBIX 3HAYEHU OOJIbIIe,
9eM YUCJI0 BO3MOXKHBIX I[BETOB. B 3TOM cjiydae MPOMCXOAUT TOTepss WH(MOPMAIUH, U yBEJIHICHUE
KOJIMYECTBA IIBETOB HE SIBJISIETCs] BBIXOJOM W3 IMOJIOXKEHUS, TAK KAaK BO3MOYKHOCTU YEJIOBEUECKOTO
rja3a orpaHuveHbl. 1T pebyeTcs JIOMOJHUTEbHAsE 00paboTKa NHMOPMAIUT, IIPUYEM B 3aBUCUMOCTHU
OT IIOCTABJIEHHON 3asa4dn 06paboTKa JI0KHA ObITh pas3Hoil. KoMmy-To HEOOXOIUMO YBUIETH BCIO
KaApTUHY IEJIUKOM, 8 KTO-TO XOUeT PACCMOTPETH JeTayn. J[Jist 9TOro ucrmoab3yoTes pa3Hoobpas3Hbe
METO/IbI, OIUCAHUIO KOTOPBIX MTOCBAIIEHA CJIEIYIONasi YacTh BBeeHus. B KadecTBe MpuMepoB Oy Iy T
pPacCMATPUBATHCS N300PAXKEHUS, HA KOTOPBIX IIBETOM IIEPEIAETC BBICOTA TOUKH.

1.2.1 BpluutaHue cpeaHero HaKJIOHA

[Tonygennble n306parkeHns YACTO UMEIOT OOIIUN HAKJIOH, KOTOPBI MOXKET IOSBJIATHCA IO Pas-
HBIM MPUYMHAM. JTO MOXKET OBITH PeajibHbIIl HAKJIOH [MOBEPXHOCTHU; MOXKET OBITH TEMIIEPATYPHBIN
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OyuKImu 06pabOTKU TAHHBIX

Onepanuu ¢ JaHHBIMA

Cepsucuble GyHKIUN

Obpezanue

MNusepcus

Vcpenennue

YBenudenne pe3KoCcTu
Ounbrp Bumepa
Mennamnas puabTpaIms
OnrruMusaIust MKaJjbl
TpancrnorupoBanue
TToBopoTr Ha MPON3BOIBHBII
yTOJ

BripaBHuBanue mo MeTkam
Broipasuusanue mo
BBIJICJICHHBIM YIaCTKAM
Bripasausanue criainoM
CriazkuBaHue y4acTKa
Anayimz mepoxoBaTocTH
Tloporosast puabTparms
Breraucienne nepemnajia BbICOT
110 MHTEePMEPEHITMOHHOM
KapTUHe

Vcpeamenne 1Mo CTpoKaM
Wcnpasienne nckarkenmit
Broinenenue 3epen
Briesienne rpanuir
Jluneitabie HUILTPHI
(rpajieHThl Pa3HOCTHON
matpurieit, marpureii Cobesist
u [IpeButa, MaTpUITLI
Jlamtaca u Taycca)
Mopddoiorugeckre puibTphI
Koppensmuonabsie byHKITIN

IMocrpoenue ceuennii (Tax
JKe CO CJIOKHBIM MTPOdUIeM)
Wsmepenne paccrosiHuit
ITocTpoenune nzonunmit
Wsamepenne yrios
Wzmepenne aunn
IIPOTS2KEHHBIX 00BEKTOB
Komnuposatue BbIIeIEHHBIX
obJiacreil B HOBoe
n300pazkeHne

TlocTpoenne TpexMepHBIX
n300parkeHunit
Pypbe-aHaan3
ITocTpoenue rucrorpamm
pacIpe/ie/ieHusl 0 BBICOTE
Haxoxknenne o6 bekTOB
Haxoxxnenme crymneneit
IlocTpoenne KaauOPOBOUIHBIX
KPUBBIX

Haxoxxnenne obbema
00beKTa, OTPAHUIEHHOTO
U30JIMHUEH

CrioxkeHme 1 BBIYUTAHNE
n300parkeHnit

Wsmenenue pasperienust
Brorancienune mommaau
ITOBEPXHOCTHU

Permkanus

IMonceerka (rpaeHTHOE
upeobpa3oBaHue)
VYiaBoenne 4mciia TOYEK

Orkpoitie daifiioB pazHbIx
dbopmaToB

Boccranosiienune daiira K
[IEPBOHAYAILHOMY BULY
Coxpanenne daitio
Ynaneuune daitio
Buneozaxsar

3axBaT U3 UCTOYHUKOB
TWAIN

Coxpanenune n300paxkeHuit B
dopmare BMP, JPEG, TIFF
DKCIOPT TEKCTOBBIX JAHHBIX
DKCIIOPT TPEXMEPHBIX
n3o0bpazkeHuii B popmaTe
VRML

I'pymmosoit axcmopt
n300parkeHnit B pa3aIndHbIe
dbopmaTn

BricTperiit mpocmorp
OOJIBIITIOTO KOJIMIECTBA
daitnos

Cuaiiz-oy

[TeuaTs

IIpocmoTp TekcTOBOTO
3aroJioBKa, haitna

Cosmamnme MaKpOKOMAaHT
Bui6op mpousBoabHOI
IIBETOBOII MAJIUTPBI
Brigenenne obnactu
[PUBSI3KU TAJATPHI

OTmMeHa TOCIeTHEH OTIepAIITI
3amnuch n300paKeHnut U TeK-
CTOBOIT MHGOPMAINK B MAIIKY
obmena (clipboard)

Tabsmma 1.1. OyHKIMHN, peaan30BaHHbIE B KJIMEHTCKONR YaCTU IIPOrPAMMHOI0 00ecredeHus
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npouib —

NOBERXHOCTH
- nopepx40CTe NOCNE
BoIHMTaHKWA CpefHerd HaknoHa

ST B

Puc. 1.11. Berauranue cpesinero HakJIoHA.

Jpeiid, KOTOPBINl IPUBOIUT K CMEIIEHUI0 00pa3iia BO BpeMsl CKAHUPOBAHUS; MOXKET ObITH IIPOSBIIE-
HU€ HEJIMHEHHOCTH ITbe30KEPAMUIECKOr0 MAaHUITYJIATOpa. Kak Obl TO HU OBLIO, MOsIBJIEHHE ODIIero
HaKJIOHA Ha M300parKeHUU OOBIYHO MEIIAeT BBISBJIEHUIO CTPYKTYPbI oObekTa. [ljis Toro, urobb
n30aBUTHCH OT 3TOr0 3hdEKTa, U3 UCXOTHON MATPHUIBI 3HAUEHUN BBITUTAIOT ILJIOCKOCTH CPEIHErO
naksiona. [TogcauMm 310 Ha npumepe Gyukiuu ofuoi nepemennoit (puc. 1.11). Ilycrs umeercs rpa-
buk GYHKIUE HA KOTOPOM IO MOPU30HTAJIU OTJIOYKEHBI KOOPJMHATHI TOYEK BJIOJIH HAIPABJICHUS
CTPOKH, & II0 BEPTUKAJU — BBICOTA [MOBEPXHOCTU B TUX TOYKaX. MBI MOy Ynn mpodujib CTPOKU.
B srom ciiyuae simHEsST 0611€T0 HAKJIOHA MOXKET OBITH HAlijIeHAa METOJIOM HAMMEHBIIUX KBaIPATOB.
Tlocse BerauTanust TuHUN OOIIErO HAKJIOHA IOy YNTCS HOBast (DYyHKIHA, 00IaCTh 3HAYEHUN KOTOPOIA,
KaK BUJHO, 3HAYUTEIHHO YMEHBIIIIACD.

Amnajlornaabie METOIBI TPUMEHUMBI U JJIs TPEXMEPHBIX u3obpakenwii. B pesysbrare 1momob-
HOIl 00PabOTKU IOJIydaeTCss MATPHUIA C MEHBIIMM JUAlla30HOM 3HAYEeHWl M ee IIPEeJICTaBJIEHUE B
nayguTpe u3 256 I[BETOB CTAHOBHUTCH 0OJiee HAIVISIAHBIM, MEJIKHE JIETAJIU OTOODPAXKAIOTCs OOJIBIIIM
KOJIMYECTBOM IIBETOB M CTAHOBATCs 0OJiee 3aMeTHbIMU. HenHeHOCTh The30MaHUIYISTOPA MOXKET
[IPUBOJUTH TAKXKe K TOMY, YTO M300PaKeHHe IMOJIyIaeTCs BOTHYTHIM. B 3TOM cirydae HY>KHO BbI-
YUTATH HE IJIOCKOCTH, & IMOBEPXHOCTH BTOPOTO MOPSIKAa — MapaboJIMIecKyio WJIH THuiepbosmyae-
CKYIO.

1.2.2 VYcpeaHneHue

Puc. 1.12. Ycpenuenue.
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[TomMuMO TIOJIE3HOTO CHUTHAJIA HA M300PaYKEHNU BCETJA MIPUCYTCTBYET MIYMOBAsi COCTABJISIIONIAL.
Y1066l yOpaTh €e, 9acTO JOCTATOYHO 3aMEHUTH 3HAUEHWE B KAXKJOH TOYKE CPEIHUM apudMeTH-
YeCKUM 3HAUEHWH BCEX TOUEK B HEKOTOPOi Gimxkafimeii ee okpectHoctn (puc. 1.12). Takoii meToxn
XOPOIIIO MTOAXOIUT JIJIs YAAJEHUs IIyMa ¢ n300parKeHuil KPYIHBIX 0ObEeKTOB.

B kadecTBe HATJISITHOM MJLTIOCTPAIINY K YCPEIHEHUIO IT0 OKPECTHOCTU CHOBA PaCCMOTPUM (DYHK-
IO OJTHOW TIEPEMEHHO, TO eCTh CTPOKY €O 3HadeHusmMu. [locrponm rpaduk, HA KOTOPOM 110 TOPU-
B0HTAJIU OTJIOXKUM KOODJMHATY TOUKH, & [0 BEPTUKAIM 3HAYEHUs (DYHKIUHU B TOYKAX (HAIPUMED,
BBICOTY TI0BepxHOCTH). B pesynbrare nosmyuntces npodmis crpoku. Ha pue. 1.12 uzobpazken stor
pouJib J10 1 1ocje (PUILTPAIUN.

Eciin Takasi ob6paboTKa HE MOMOTAaeT — HAIPUMED, eCJIi YPOBEHb IIyMOB CPABHUM C YPOBHEM
curHaJIa — TpeOyeTcs mpUMeHeHrne 0oJiee CIOXKHBIX MeTOMOB. MOXKHO TOpOOOBATEH BBIIEIUTD I0-
JIE3HBII CUTHAJ, YOPAB BBHICOKOYACTOTHYIO COCTABJISIONLYIO UCXOJHOTO curHaja. Jlemaercs aTo mpu
oMot Pypbe-bUabTpaITIn.

1.2.3 MeauanHass dUIbBTpALUS

—N
- _‘/ -

Puc. 1.13. Meaunannas gpuibrparms.

Xoportrue pe3yabTaThl JaeT MeIuaHHass (PUIbTPalus. JTO HEJIMHEHHBII MeTo 00paboTKH n300-
paXKeHuil, TO3BOJIAIONMI yOPaTh pPe3Kne BBIOPOCHI, HO, B OTJIMYNE OT yCPEIHEHUs, COXPAHAIONINN
crynenbku. [Tosicaum stor merox npumepom. Ha pucynke 1.13, Kak u panbIie, 10 TOPU3OHTAIH OT-
JIOXKEeHa KOOPJIMHATA TOYKHU, [0 BepTUKaJM - 3Hadenue. [loaydaercsa npoduab ctpoku. s duib-
TPpyeMoil TouKn OGepyTcsi 3HAUEHUSI ee COCeell U 3aHOCATCA B TaOJUIYy. DTa Tabauna COPTUPYETCs
10 BO3PACTAaHUIO, U 38 HOBOE 3HAYEHUE TOYKHU IIPUHUMAETCS 3HAUYEHUE U3 CPeIHell STIeiiKu Tab/InIIbI.

Takum obpazom, ecin B TOYKe OBLI BBIOPOC, TO OHA OKA3BIBAETCs HA KPAK OTCOPTUPOBAHHON
TaOJIUIBI ¥ He TIONAIaeT B OTGUIBTpOBaHHOE n300parkenue. CTYIIEHbKH JKe OCTAIOTCs 663 N3MEeHEeHUS
(puc. 1.13). Ecsiu cpaBHUTH yCpeHEHUE U MeJIUaHHYy0 (DUIBTPAIMIO, TO JIEFKO 3aMETHTh Pa3JIAIMsl
B KOHEUHBIX pe3ynbraTax (puc. 1.12; 1.13).

1.2.4 VYcpenmHeHue 1Mo CTpokKam

Nsz006paxkeHusi B CKAaHUPYIOIIEH 30HI0BOM MUKPOCKOIUHN (DOPMUPYIOTCS MOCTPOUHO. FKcrecTBen-
HBIM 00PA30M, TIOSIBJISIETCS BbIJEJeHHOe HallpaBjieHne (Hamnpasiienue (hOPMUPOBAHUS CTPOKH ), BIOJIb
KOTOPOTO M300pazkeHne MMeeT XapaKTepHble ocobeHHocTH. Jle10 B TOM, 9TO CKAHHPOBAHUE CTPOKU
IIPOUCXOIUT OBICTPO, & IIPH IIEPEXO/IE C OIHON CTPOKU HA NPYTYIO IPOXOIUT HEKOTOpoe Bpems. I1pu
9TOM MOXKET TIPOU3OUTHU COOM, U CJIEYIONIE CTPOKHU OKAYKyTCsl PE3KO CIBUHYTHIMU BBEPX WJIM BHU3.
Ha uzobpazkeHun mosiBJIsieTCsl TOPU30HTAIBHAS CTYIIEHbKA, KOTOPOIl HET Ha peajibHOM IOBEPXHOCTH.
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Puc. 1.14. N306parkennsi MHOrOKOMIIOHEHTHON OpraHuveckoii mieHku. CiieBa — J10 yCPeIHEHHsI 110 CTPOKAM;
cpaBa — MOCJe yCpeIHEeHU.

Y1066 yOpaTh 3TOT 1eEeKT, MPUMEHIEeTCS YCPeJHEeHne I0 CTpoKaM. Bee cTpokn n300parkeHust CIBU-
raloTCs BBEPX WM BHHU3 TaK, 9TOOBI UX CPEJIHNE 3HAYEHUsT ObLIA OJUHAKOBLI. IIpm sToM mpoduiib
CTPOKM OCTAETCsI IIPEXKHUM, a TPOdUIbL CTOJOIA MEHSIeTCsl — UCUe3aroT cTyneHbku (puc. 1.14).

1.2.5 TIlomcBerka

YesioBeueckuil 1i1a3 Jiydiie pasjindaeT KOHTPACTHBIE mpeaMeTrsl. [loromy Ha m300pakeHuu, riie
[IBETOM IIE€PEJAETCS BBICOTA, MEJIKUE JIeTaJu He 3aMeTHBI Ha (DOHE KPYITHBIX O0BEKTOB.

Ectp crocob coBmecturs mHMOpMAINo 0 BbICOTE 00beKTa ¢ nHMOPMAIHEl O BBICOTE MEIKOI
JIeTAJIA HAJI €r0 MOBEPXHOCTHIO. IIpecraBbre, YTO BBI JIETUTE HA CAMOJIETe HaJ ropamu. BbI sICHO
pasjmdaeTe BCe KOJIyapbl U YTEChI, XOTs 110 CPABHEHUIO C CAMHUMHE BEPIITIMHAME [IE€PEIra ] BBICOT TaM
COBCEM HEBeJIMK. DTO MMPOUCXOIUT OJiarojapsi Urpe cBera W TeHU. FCu COJIHIE B 3€HUTE, TO TOPU-
30HTAJIbHBIE YYACTKH TOBEPXHOCTHU OYIIYT OCBEIEHbI CHUIbHEE, 1eM CKJIOHBL. [1o BenunHe TeHn MO3r
CaM PACCUYUTBIBAET BBICOTY OOBEKTA.

Takum 06pa3oM, ecau CMOJAETIUPOBAThH Ha N300pazkeHnn 3(PpPEKT OCBEIIEeHUsI, TO MEJIKNIE TETATN
pOSIBIISIOTCS 6e3 mmoTepn nHMOPMAIUU 0 KPYMHbIX o0bekTax (puc. 1.15).
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Puc. 1.15. Komnbiorepuasi 06paboTKa MO3BOJISET MOBLICUTH KOHTPACT u3obpaxkenuii. CiieBa — UCXOMHOE

n300parkeHue; cripaBa — U300parkeHne ¢ MpuMeHeHneM O0KOBOI mojcBeTku. Vccieayemblit 00 beKT — Oak-

repun Escherichia coli (kumeunas nasouka). Pasmep kajapa 4,6 x 4,6 mxm>,
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Yupasaeane C3M

st yrpaB/ieHusl CKAaHUPYIOIUMU 30HI0BBIMU MUKpPocKonamu cepuun PemToCKaH UCIOJIB3YOT-
cs1 IIporpammnl “@PemtoCkan Ounaiiv” u “Fmboard” . Fmboard — cepsepHoe npuioxkenue, KOTOpoe,
KaK TPaBUJIO, UCTIOJB3YETCS JJIsT KAJIUOPOBKY MUKPOCKOIIA, TPOTOKOJIMPOBAHUST COOBITHH U & IMUAHU-
crpupoBanusa. C ero moMOIILI0 MOKHO YIPABJIITH TOJBKO TEM MUKPOCKOIOM, KOTOPBIH JIOKAJBLHO
[IOJICOEIMHEH K JIAaHHOMY KoMIbiorepy. A mporpamma ”®PemTtoCkan Onnaitn” — 3TO KJIMEHT, OCy-
[IECTBJIAIOIININ yIIpaBJIeHNe MUKPOCKOIIOM KaK Ha JIOKAJbLHOM, TaK W Ha y/aJeHHOM IIpudbope.

2.1 Cepsep

ITporpamma-cepsep (daiisn fssrv.exe) siBiisiercsi CHCTEMHOi CIIyK00ii ONEPAIMOHHON CHCTEMBI
OJI0Ka YIIPABJICHUsI, U 3aIlyCKAETCsI aBTOMATUYIECKH IIpH ee cTapTe. s ynpaB/ieHuss MUKPOCKOIIOM
C YJAJEHHOIO KOMIIbIOTEpa He 00s3aTeIbHO BXOJUTH B OIEPAIMOHHYIO CHCTEMYy OJIOKa yIpaBiie-
uus. Jljis yIpaBiieHus: cepBepOM U €ro HaCTPORKAMu MCIIoJIb3yercs nporpamMa Fmboard (puc. 2.1),
daitn fmboard.exe. IIpn MuanMHu3aM OKHA TPOTPAMMBI OHA UCYE3AET U3 CIIACKA 33129, U OCTAETCS
TOJIBKO B BHJIC 3HAYKa <21 system tray (cucremMHON IaHes M, OOBIYHO PACHOJIOKEHHONH B HUZKHEM
npaBoM yrury 9Kpasa). [Ipu JBOWHOM HAKATHM MBIIIBIO HA 3HAUOK OKHO BOCCTAHABJIMBAETCS B IIED-
BOHAJYaJIbHOM BHjle. HaxkaTueMm 1mpaBoil KHOIIKY MBIIIH HA 3HAYKE BBI3BIBAETCSI MEHIO C KOMaH[AMU,
KOTOPBIE MOYKHO BBIIIOJTHUTD, HE BOCCTAHABJINBAsT OKHO ITPOTPAMMBI.

2.1.1 IIporpamma MoOHUTOPWHIra 1 HacTpoiiku cepBepa Fmboard

B pabouem oxme Fmboard pacrosokens! mmaHes b WHCTPYMEHTOB, KOHCOJIb, OKHO COODIIEHUIA,
OKHO OIMMOOK, OKHO CO CIHCKOM KJIMEHTOB, ocrujuiorpad, KHomku 3arpy3ku DSP u Bbixoma u3s
nporpammsl (puc. 2.1).

[Tpu HakaTuu JieBOM KHOIIKOIM MBIIIM Ha UKOHKY Iporpammbl Fmboard B BepxHEM JIEBOM YTy
OTKPBIBAETCS OCHOBHOE MeHI. Kpome TpHUBHAJIBLHBIX Olepanuii B HeM MOXKHO 3aIlyCTUTh T€CTUPO-
Banne mamsitu wiarekl DSP rectupoBanme yacrorapix remeparopoB u IRQ. Dto mmarnocrumdeckue
[IPOTPaAMMBI, UCIOJIb3yeMble TIPU YCTAHOBKE U MEPBOil HACTPOIKe MpubOpa, IKCIIEPEMEHTATOD HUKO-
IJla HE HCIOJIb3yeT UX B XOJie pabOTHI.

ITanens MHCTPYMEHTOB

Ha nmamesn MHCTPYMEHTOB HaXOIATCH (CJIEBa HAIIPABO): KHOIKU OBICTPOrO IMOABOJA U OTBOJA
CTOJIMKA, KHOIIKA BKJIIOUEHHNs / BBIKJIIOYEHUs [TUTAHMs ABUIaTe s (€U 9Ta BOSMOXKHOCTD BKJIIOUEHA

17
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M
SEfcnls gEE RO 1
Cadsole Ev@nts | End | ciidprs |

11:27:34 control stream bound from localhost1099
11:26:21  started: timer

11:26:21 started: server

11:26:21 started: scanner

11:26:21  running in read-only mode
11:25:06  started: control

11:25:06 <—08.07.2009 — started
11:22:58 <—08.07.2008 —terminated
11:22:58 terminated: control
11:2258 terminated: server
11:2258 terminated: scanner
11:2258 terminated: timer

11:22:58 shutdown initiated

Download

Close

bl L.

Puc. 2.1. Pabodee okHO mporpaMmbl ynpasieHusi ceppepom Fmboard. 1 - maneiab» MHCTpyMEHTOB, 2 - 3a-
KJIaJIKa KOHCOJIM, 3 - 3aKJaJKa COODIIeHumii, 4 - 3akJajgka OMMOOK, 5 - 3aK/IaJKa CINCKA KJIUEHTOB, 6 -
ocruorpad.
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Fmboard
= =lilg n e ol

Puc. 2.2. Bug MunnMu3upoBaHHOTO OKHa mporpaMMbl Fmboard.

B KOHMUIypalun), KHOIKA 3arPy3KU IIPOIDAMMBI CHUI'HAJILHOIO [IPOIECCOPa, KHOIIKA BBI30Ba OK-
Ha KOH(UTYPAIUK, KHOIKA KOHTPOJISI COCTOSIHUSI CHCTEMHOMN CIIy?KOBI (cepBepa), KHOIIKA BKJIIOUE-
HUs/ BBIKJIFOUEHUsI 3BYKa, KHOIIKK IPOMKOCTH, KHOIIKA CBOPAYNBAHUS OKHA (B CBEPHYTOM COCTOSIHUI
BBIBOJIUTCS. TOJIBKO OCIIMJLIOrpad ¥ IMaHe b WHCTPYMEHTOB, 3ar0JIOBOK OKHA yMEHBIIEH, OKHO Pac-
[IOJIATAeTCS TIOBEPX BCEX OCTAJIbHBIX OKOH), KHOIIKa BbIBOJIa OKHA About (o mporpamme).

[Ipu nepBoHAYAIBHOI yCTAHOBKE 00pa3Iia OmepaTop MOKET BBIIOJHUTE OBICTPBIN MOBOJT CTOJIU-
Ka, 9TOOBI YCKOPUTH IPOTIECC Mo/1BoA. [Ipn HaXKaTu HA KHOIKY &= CrOMIK ¢ 00pas3IoM HAYMHAET
OIIYCKAThCH JI0 TeX MOp, [TOKa KHOIMKa He OyJieT Haxkara Bo BTopoi pa3. [Ipu srom ciejryer Bu3yasb-
HO KOHTPOJIMPOBATH ITIOJIOKEHUE 30HJa BO U30EXKAHUE €ro IMOBPEXKJICHUA. AHAJOIMYIHO JIEHCTBYeT
KHOTKA == JIJIsI TIepeMeIeHnsl CTOJIMKa BBepX. VCIob30BaTh 9TH KHONKK 0e3 0coboil HeoOXomu-
MOCTH HE PEKOMEHJyeTCsl, MOCKOJIbKY 3TO MOYKET IMPUBECTU K TIOBPEKIEHUIO UTJIBI U MUKPOCKOIIA.
Ha mpakTuke mepemertenue CTOJMKA PEIKO OCYIIECTBIsIeTcss u3 mporpamMMbl Fmboard. Kax mpa-
BWJIO, BCE OMEPAIH TAKOTO POJa IMPOU3BOSATCS IIPU HOMOIIN KJIMEHTCKON YacTH IIPOrPAMMHOTO
obecriedeHnsl.

Krorka OCYIIECTBIJISET mepe3arpy3Ky nporpammbl mwiarkl DSP. Ilpu srom npoucxonut xkaub-
poeka AIIIl, ycranoBka mauaabubix 3uadenuii [[ATToB n ocraHOBKa TEKYIIEro CKAHUPOBAHMUSI, HO
[oCJIe 3arpy3KU BCe TeKyIIue IapaMeTpbl CKAHUPOBaHUs (II0JI0XKEeHHEe [Tbe30MAaHUILYIISITOPOB, OLOD-
HOe 3HaUeHNe TOKA, 3BeHbsI OOPATHOM CBSI3H U T.I1.), yCTAHOBJIEHHBIE KJIMEHTOM, BOCCTAHABIIMBAIOTCS.
BrimoJiHsITE 3Ty Onepalinio Hy»KHO [IpU KaKJIOM BKJIFOUeHUHU OJI0Ka IIpeobpas3oBaTeieil, a Tak»Ke [pu
M3MEHEHUN IapaMeTpPOB cepBepa.

Kronka BK/IIOUeHNS 3ByKa Ml BEIBOIUT curHAJ ¢ ocnuytorpada Ha 3ByKOBOE YCTPOCTBO, ycTa-
HOBJIEHHOE Ha KOMIIBIOTEDE, €CJIM TAKOBOE CYIIECTBYeT. [Ipu 3TOM Jipyrue mporpamMMbl HE CMOTYT
BBIBOJIUTH 3BYKOBBIE coobienusi. 11 obpaTHO, eciin 3ByKOBOE YCTPOICTBO y2Ke 3aHATO JAPYTroil Mpo-
rpaMMoii, BKJIIIOYEHNE 3BYKa HEBO3MOXKHO.

Kuonka cBopaunBanust okHa L& 1o3BoJIsieT BO BpeMsi CKAHUPOBAHUsI BUIETH CUT'HAJI OCIIIIOrpada
7 BCErjia MMeTh B JIOCTyIHOCTH KHONKH Fmboard’a, HO B TO Ke BpeMsi He TEPSATh MECTO Ha paboueM
cToJIe Jyisl pa3Melrenusi okHa nporpamybl Fmboard nesmnkom. MunuMusuposannoe okuo (puc. 2.2).
Oy/IeT PACIIOJIOKEHO TIOBEPX BCEX OCTAJIBHBIX OTKPBITHIX OKOH.

OxkHa coobmieHuii

B okne coobmiennit Console BbiBoguTcst nHGOPMAIHS O COCTOSIHUN IMPOTPAMMBI B BHJIE KOMAaH]T
CHCTEMHOI KOHCOT. BHI3Y OKHA HAXOINTCS CTPOKA BBOJA KOMAH/I. [[0/IHBIi CLIMCOK KOMAH T MOYKHO
IOJTy9nTh, BBEA KOMaH Ty ? miu help. Pa6ora ¢ cncTeMHOE KOHCOIBIO TOJIZKHA BBITIOJTHATHCS TOJBKO
OTIBITHBIM TI0JIL30BATEJIEM, TIPOIIE/IIIM Kypc 00yuerus: pabore ¢ Heo. Onucanue J000H KOMAHIBI
MOYKHO TOJIYYUTh, HAOpaB ? M MMsI KOMaH/IbI, HAIIpUMeEp, ! constant.

B okne coobmiennit Events BbiBoguTcst mHMOpPMAIUs O COCTOSIHUU MUKPOCKOIIA U BCEl HMCTO-
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pUH TEKYIEro CEeaHca CKaHUpOBaHWs. Bce coobmenust xpansarcsa B (aitne suga evt%y%m%d.log
(%y%m%d — Tekymme ToJ, MECSIl U IUCII0) B IOAKATAJIOTe Logs MHCTAIISIIMOHHOTO KATAJIOTa.

B okne Errors — mndopmanust 06 ommbkax B paboTe MHUKPOCKOIIA, HAIPUMEDP, O BHE3AIHOM
OTKJIIOYEHUH TOJIb30BaTes Ipu cboe B cerr u T.i. Paiin ommbok HasbiBaerca err%y%m.log u xpa-
HUTCs Tak ke B Katajore Logs. BeiBos j1r000ro cooOIIeHns COTPOBOXK IAETCS 3BYKOBBIM CUTHAJIOM.
Hactpoiiky 3ByKOBBIX CHTHAJIOB MOXKHO M3MEHHUTH U€pe3 MaHe b yhpabieHus Windows, 3amycTuB
OPUJIOXKEHNE HACTPONKHU 3BYKOB U ayJIUOyCTPOMCTB.

Cnncok KJIMEHTOB

B cnucke K/IMEHTOB BBIBOISATCS MMEHA ITOJICOEIMHEHHBIX ITOJIH30BATE/el U BEJIMINHA 3aIl0JIHE-
Hus Gydepos. ITonb3osarenn, mogkmodenusie B peskume Client, orobpaskarorcs co 3nauxom e B
pezxive Master — co 3aaukon @, BriGpas 0HOrO MM HECKOIBKIX KJIIEHTOB, [0 HAZKATHIO TIPABOIL
KJIABHIIU MBIIIH MOYKHO OTCOEJIMHUTH UX OT CEPBEpa WK OCIaTh UM coobinenue. [lpu nepermosine-
Hun 6ydepa KJIMEHT OTCOEIUHSIETCS] aBTOMATUIECKH.

Ocuunaorpad

B okmue ocrmorpada BeIBoaUTCS MO BBIOOPY curHaj obparHoit ¢cBa3u H, curuas ommumbku 00-
parnoii cBsasu Def (AIII 1) wiu curnan Fric (ALIL 2). Beibop ocyruecTBiisieTcst IpU [IOMOIIBIO
KHOITOK, HAXOJSAIIUXCS cipaBa OoT OKHa. CHUrHAJ, BBIBOJUMBIN Ha OCIHJLIOTPAad, aBTOMATHIECCKH
MacIITabupyercst TakuM oopa3oM, 9ro ) HaXO[nuTCsI B IEHTPE OKHA, BECh CHUTHAJ YMEIAETCs B OKHE
ocrimsiorpada, MoJIOKUTEIbHbIE 3HAYEHNs BBIBOJATCS B BEPXHIOIO YacTh OKHA. B mpaBoil vactu
OKHa ocruuiorpada HAXOAUTCs JorapudmMudeckuii 15-cerMeHTHBI WHIMKATOP MAaciiTada, KaK-
JIBIIT CErMEHT KOTOPOTO COOTBETCTBYET OJHOMY 6uTy curHania. JlaHabie jyist ocnmntorpada dura-
I0TCsI HEIIOCPEJICTBEHHO W3 JIpaiiBepa, MUHYsI CepBep, 3TO 00eCIIeINBAeT BHICOKYIO CKOPOCTh PabOTHI
ocripyiorpada.

3arpys3ka mimarer DSP

C momompio xHonkn Download mmm xmomkn +# B 11060/ MOMEHT MOKHO BBIIOJIHUTE 3arpys-
Ky nporpaMmbl B DSP. D71y omepanuio HeoOXOMMMO BBIMOJHITH MOCIE KAaXKJIOTO BKJIIOYEHUsT OJI0-
Ka mpeobpa3oBaTesieil, TaKk KaK BO BPeMsl 3arpy3KH IIPOUCXOJUAT YCTAHOBKA HAYAJIBHBIX 3HAUCHUI
ITATITos u xasmbposka AIIIl. 3arpy3ky He pPeKOMEHIyeTCsl BBIIOJIHITH BO BpPeMsl CKAHUDOBAHMUSI,
T.K. 9TO OCTAHOBHUT TEKyIllee CKaHupoBaHue. [lociie 3arpy3ku Bce TeKyIne mapamMeTpbl CKAHNPOBa-
Hud (HOJIOXKEHHE THe30MAHUILYJISITOPOB, OIIOPHOE 3HAYEHUE TOKA, 3BeHbs OOPATHON CBA3M W T.II.),
YCTAHOBJICHHBIE KJIUEHTOM, COXPAHSIIOTCH.

2.1.2 Koudurypamus cepepa

OKHO KOH(UIYPAIIH CepBepa MOXKHO BBI3BATH HAYKATHEM KHOIKH 1% Ha IaHe/ I HHCTPYMEHTOB,
WM HAYKATHEM JIEBOl KHOIKM MBIININ HA 3HAYKE IPOrPAMMBI B system tray m BHIOOPOM KOMAHIBI
Options, niau BeIOpAB 9Ty KOMAHJIy U3 CHCTEMHOIO MEHIO, KOTOPOE IOSIBJISIETCs] DU HAXKATUU HAa
3HAYOK B JIEBOM BEPXHEM yTJIy OKHA IPOTPAMMBbI. B OKHE KOH(MUTYpPAIUH 3a/IaI0TCsI 3HAYEHUS, KO-
TOPBIE OIPEJIEJISIIOT IIPABUJIBHOE MIOBEJEHIE CepBepa U BEPHYIO MHTEPIIPETAIUIO JAHHBIX, [T03TOMY
U3MEHEHNE TUX 3HAYEHUN PEKOMEHJYeTCsl TOJIBKO OIBITHBIM I0JIb30BaTe/siM. BHU3Y OKHa Haxo-
aarest Tpu kaonku - Ok, Cancel u Apply. Ilpu maxkarun Ha kHOnky Apply mpoucxogur 3arpyska
HOBO# KOH(MUTyparmn cepsepa 6e3 3aKpbITHsT OKHA HACTPONKM.
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Options

Profiles IUsers 1 Cal\brahunl Luggmgl

MName | Path ‘
BCurrent <default>

o0 FSM-0817 ZAstudents\MeshkoiFS_DEVFSMIFS.

0 FS0-511 FS0-511.ini

o FSM-0614 ZAstudents\Meshko\FS_DB\FSMFS.

w0 Interferametr Interferometr.ini

a0 New Gate way profile MNew Gate way profile.ini

MNew... Delete | Fename, ‘

Puc. 2.3. Baknanka ynpasienusi TpoduIIsiMU.

IIpoduanu

Habop kaanbpoBOYHBIX KOHCTAHT, IPUCYIINX YCTAHOBJIEHHON MEXaHUYIECKOI YaCTH MUKPOCKOIIA
u 6JI0Ky TpeobpazoBaTesieil, HazbiBaeTcst podusem rnpudopa. IIpoduias comepKuTcss B TEKCTOBOM
Buie B daiise ¢ pacmupenneM .ini. [Ipu 3amene gacreii MUKPOCKOIIA, HEOOXOMMO YCTAHOBUTH HOBBII
IpouIIb, IPEIOCTABICHHBIN TIPON3BOINTEIEM. Y IIPABJIEHAE TPOMUIIIMU TPOU3BOIUTCS HA 3aKJIA -
ke Profiles okna xouduryparuu cepsepa (puc. 2.3). [leppoHadajbHO CHECOK COIEPIKUT TOJBKO OZMH
npoduib, yeraHoBieHHBIH 110 ymosdanuio (default), om »xe ycranosnen kak Texymmii (Current).
st Toro, 9To0bI paboTATh C APYTUM MPOMUIEM, €r0 Hy»KHO JT00ABUTH B CIIMCOK, HAXKAaB HA KHOII-
ky New. B mosiBusriemcsi guasioroBom okue 3ajaiite mmst npoduias u waxkmure OK. Ilpu stom
B MHCTAJISIIIHOHHOM KAaTaJIoTe cO37aercsi (aii, B KOTOPhI aABTOMATHYECKHM KOIMPYETCS TEKYIast
kouduryparus. YTobbl H3MEHUTDH €€, HAKMUTE JIEBOI KHOIKOM MBI HA UMs (ailia, comepKaIie-
o HOBBI IPOMUIL U B IOSBUBIIEMCS JINAJONOBOM OKHE 3ajaiiTe IMyTh K (ailily ¢ pacmupeHueM
.ini, cozepaKkaireMy HOBBIIl poduib. Terepb, YTOOBI UCIOIB30BATDH €0, IMEJIKHUTE MBIIIBIO IO I10-
gio Current, B 10Jie HAIPOTHUB IOSIBUTCS BBINAIAIONIUI CIIMCOK, B KOTOPOM BBbI MOXKeTe OTMETUTD
HY?KHBII IIPOMDUITH KAK TEKYIIHil.

Tak ke Ha 9TOH 3aKjIa/IKe MOXKHO II€PENMEHOBBIBATH TPOMUIIN U YAAIATH JIAIITHUE.

IToab3oBaresn

JocTymr K cepBepy OIpeJieisieTcs Ha OCHOBE OIpeJesIeHHUs MIPUHAJJIEXKHOCTH IT0JIb30BATENA K
oJiHO M3 Tpyun nojb3osaTesein. [lo ymomaanuio, cymecTByeT TpHU IPyHIbI HoJb3oBareaeit — Aj-
muaucTpaTopsl, [lompzoBarenn u l'octn. Ecam mMms moab3oBaTe s He TPUCYTCTBYET HU B OJTHON M3
TPYIIL, WX OH BBeJ HEIIPaBUJIBHBII IIapoJjib, TO M0JIb30BATEIb aBTOMATUYECKNA CUNTAETCA ITPUHA/I-
JIesKaIuM K Tpyire rocreif. Bee mosib3oBaTesin ofHOM IPYHIBI UMEIOT OJMHAKOBBIE IIPUBUJIETUU,
IpUCBOEHHBIE TOi rpymre. CyIecTByeT Tpyu BUJIa ITPUBUJIETHIL:

e admin — aAMUHUCTPUPOBAHIE — TIO3BOJISIET TOJAK/IIOUATHCS B PEXKAME Master jiaxke ecjim yKe
€CThb KJIMEHT, ITOJIK/IFOUYeHHbIN B pexkxume Master.
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Options m
Prafiles Users |Calibrati0n| LDggingl
Useis ke IC:\,Pngram Files\Adwvanced Technologies Center\FemtaScan On - .. |
Groups
Group | Permissions |
Administratars admin.manage,connect
Guests manage,connect
Users manage.connect
R Delste Edit... |
Cancel | Apply

Puc. 2.4. Bakiaaka ynpaBieHus] TOJIb30BATEJISMMA.
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Group properties

Group name Users
Admin [
Manage [v
Cannect [
Users
| Add
User | Password | Remowve
an Filonow n——
an vanow e
a0 Sushko b
oo Ternkina Ses——

Ok | Cancel

Puc. 2.5. OkHO peakTupoBaHusi CBOWCTB I'PYIIIIbI.

e manage — yIpaBjeHHe — II03BOJIAET MOJKJII0YaThCs B pexkume Master mjist ynpaBjieHrs MUK-
POCKOIIOM, €CJIM HeT JAPYTroro KJIMEHTA, MOJKJ/IIOYeHHOTO B 9TOM peXKHME.

e connect — TOJCOeIMHEHIE — TIO3BOJISIET TIOJIKJIIOUATHCS K MUKpOcKoiy B pexkume Client mist
[IOJIyYeHns] M300parkKeHuii, HO He JIaeT IIPaBa M3MEHATH HapaMeTPbl CKAHUPOBAHUS.

VYiupasiieHue TpylIIaMyd U [OJIb30BATEISIMHU IPOU3BOAUTC Ha 3akjajke Users (puc. 2.4) okHa
KoHbuUryparuu cepsepa. s pegakTupoBaHUsS CBOHCTB KOHKPETHON I'DYIIIBI UCIOJIB3YETCSH JIHa-
JIOT CBOMCTB rpymmbl (puc. 2.5), KOTOPBIH HOSIBJISIETCsT 10 HaxkaThuio Ha KHONKy New... min Edit...
sakaanku Users.

B comcke mosib3oBaTesnieil, mpuHaIEKANUX TPYIITE, KaXKIOMY [OJb30BATEI0 TPUCBANBAETCS
mapoJib. IlepBoHAYAJIBHO ¥ BCEX IIOJIb30BATeIEl [MapoJib HE 3a1aH; €r0 OIPEJIE/IsieT OIEPATOP Cep-
Bepa " COO6HLaeT KJIMeHTaM, LITO6I)I OHU MOTJIM HMCIIOJIB30BaTb 9TOT IIapOJib IIPpU IIOAKJIIOYEHHUHN K
mukpockory. HezaBucumMo oT JIJIMHBI MApOJisi, B CIIHCKE IMOJIb30BaTeseil oH Oy/jeT Mmoka3aH Kak 8
3Be3/I0YEK.

OO61as kaanbpoBKa

aksazka Calibration (puc. 2.6) mo3BoJisgeT peJaKTHPOBATHL OCHOBHbBIE IIAPAMETPbI MUKPOCKOIIA
U IPUBOJIATH KOHMUIYPAIUIO IPOrPAMMHOIO 00eCIIedeHusI B COOTBETCTBUE C allllapaTHON KOH(U-
rypanueit. Habop mapameTpoB, onpenesisionux KOH(MUIYPAIMIO [TPOTPaMMBI, COJIEPYKUTCS B daii-
Jste settings.ini. IlyTe x sTOoMy dailny 3amaercs B BepxXHell 4acTH 3aKJIaJIKW B djieMeHTe Variables.
OcraapHyI0 9acTh 3aKJIAJKN 3aHIMAET TAOIUIA, B KOTOPO MOYXKHO PEIAKTHPOBATH 3HAUEHUS KOH-
cTaHT, cojepKamuxcd B daitie npoduia upudopa (cm. 2.1.2). KaaunbpoBoynblie KOHCTAHTHI 33110T
rapaMeTpbl MUKPOCKOIIA, TIO3BOJISIOININE IPe0OPa30BaTh IMUMPOBbIe 3HAYEHNS B PeabHbIe BEJTNIU-
HBI — BOJIBTHI, HAHOMETPHI, aMIIepbl U T.J. Takke B TabJIMIE IPUCYTCTBYIOT 3HAYEHUSI, OIIPEIeIsi-
fOIUe HAJIMYME U OTCYTCTBAE HEKOTOPBIX ONIMOHAJBHBIX KOMIIOHEHT MUKPOCKOIIA, U 3a/Iaf0IIne
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Options

PeriIes' Users Calibration |L0gging|

“ariables |s'\AdvancedTechn0IDgies Center\Fermto3can Online YWWAsettings.ini |

FParameter | Yalue "A
o Hysteresis
wDownload on startup Mo
a Client interface fewvarlist.1.1
BEl@ Security
B Encryption Dizable
Btessage Digest SHAT
H Cipher BlowFish
Etdode CEC
o ey Length 128
HPadding FPECE?
oo DAC Ma, v 3
o ADC Mas, Y 10
Ba Ut
oo Me, 9
o Bias, my 0
oo Freq. Max, KHz 10000
oo 2 Ampl. bas, my ]
Fl Gains Scale B
wolnverse 2 MNo
BlFrecise = v DACs Precize
HReduced 7 DAC Reduced
He Sensitivity
Ho Gains e
I(_I 1l "i]
Ok | Cancel | Apply

Puc. 2.6. Baknaka KaauOpOBOYHBIX KOHCTAHT.

24
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pexumbl ero paborst. [To nHaxkaruio kiaasumm Ok wiaum Apply 3HaYeHUsT KOHCTAHT OYIyT 3allUCAHBI
B daiin Tekytero mpoduis, a ecau Bbibpan npoduss default, To B daiin calibration.ini. OxHoBpe-
MEHHO OyJIeT Imepesarpy»kKeHa KOHMUrypalmsl cepBepa IyTeM MMOCHIIKA KOMAaHIbl KoHcosu reload.

[TogpobHoe onucanre KOHCTAHT mpuBeieHo B npuioxkennu B. [Ipu pabore B mrarHOM pexxume
HCITOJIB3YETCS TOJIBKO MaJjias JYaCTh HACTPOEK.

e Download on startup Ilpu mogk/oYeHNr K MUKPOCKOILY 3arpy3Ka IIporpaMmMbl B mjiary DSP
(Download) MoKeT IPOUCXOIUTH aBTOMATHYECKH. J[JIg 9TOro 3HAUEHUE JAHHOTO HapaMeTpa
Hy>KHO MU3MEHHUTH Ha Yes. DTO ymoOHO TpHU yJIAJIeHHOIl paboTe Ha MUKPOCKOIE, KOI/a HET
JOCTyIIa K CEpPBEPY.

e Security Dra rpymma 3aK/IaJ0K OTBEYaeT 3a MIMMPOBAHNE IIPU Mepejade JAHHBIX OT cepBepa
K kamenty. [lo ymomganuio 3nadenme mapamerpa Encryption ycramosneno Disable, To ecth
IHI/ICI)pOBa.HI/Ie OTKJIFOYEHO. PeKOMeH,JIyeTCH BKJ/IIOUYUTH IIIH¢)pOBaHHe €CJIN JTaHHbIEe ITepeIatoTCd
3a IIPE/IEIbl JJOKAJIBHON CETH.

e Precise XY DACs Ilpu pabore Ha MaJIeHBKOM I0JI€ CKAHUPOBAHUS, MUKPOCKOII MOYKET aBTO-
MaTUYIeCKHU MEPEeXOUTh B PEXKUM 00Jiee BBICOKOIO paspelneHusi B miockoctu X Y. s sroro
3aJIefCTBYIOTCS crenuababie yeummmrean. [lo ymordanuio sta GbyHKINS BKIOUEHA, 3HATEHUE
mapamMeTpa yCTaHOBJIEHO Precise, HO B HEKOTOPDBIX CUTyalllsIX OHA MOXKET MemaTh padore. 13-
3a CMEHBI CXeMbl TO3UITUOHUPOBAHMS TPUOINKEHHBIN KaJIp JaCTO OKA3bIBAETCS PACIIOIOKEH
He TaM rje Bbl Xoresn, a 3aMeTHO CABUHYT. K/ TOYHOCTH KaJIpUPOBaHUsI BayKHEe pa3pelie-
HUS B IJIOCKOCTH XY, TO PEKOMEHIyeTCs OTKIOINTD 31y dynkuuio (Disabled).

e Resistance / Mode DTor napaMerp onpeeisieT TUIL CXEMbI, 110 KOTOPOl PEruCTPUPYETCs CO-
MIPOTHUBJICHNE TIPU pabOTe B PE3UCTUBHOM PEXKUME: ¢ JAeJIUTEIeM U 6e3 Hero.

e AFM / Cantilever Regidity 9ToT napamerp 103BOJISIET YCTAHOBUTH TOUHOE 3HAYECHUE YKECTKO-
CTH KaHTHUJIEBEPA, MIPEIOCTABICHHOE MPOU3BOANTEIEM. DTO HYXKHO JEJIaTh, €CIH TpebyeTcs
TOYHO U3MEPUTH BEJUYUHY CHUJI, CHATH CHJIOBble Kpusble. IIpu o6pruHoii pabore B pexkume
rororpaduy yCTaHABIMBATH TOYHbIE 3HAYEHH YKECTKOCTH KaHTHJIeBepa He 06s3aTesIbHO.

e Landing / Draw Back on Every Step Eciu 3nauenune sroro napamerpa ycranosieHo Draw, To
[IpU TIOBOJIE MUKPOCKOII OYIeT IOC/ie KaXKIO0ro IIara JBUraTeis IIPHU MTOMOIMY Tbe30TPyOKu
MIPOBEPSITH HET JIX PSAJIOM C UIJIOW MOBEPXHOCTHU. PeXKMM JIeJIMKATHOTO MOIBOJA MOXKHO PEKO-
MEH/IOBATBH IPHU PabOTe C CyIMepOCTPHIMUA KAHTUIEBEPAMHU.

e Network ITapameTpbl 9T0# IPyIIIBI TO3BOJIAIOT HACTPAUBATH MTOPTHI JJII CETEBOTO MOJIKJII0Ye-
HUS, OTPAHNYNBATHL MaKCUMaJIbHOE KOJIMYECTBO II0JIb30BaTe e, BBOIUTH YePHBIN CIINCOK.

[TomHuTE, YTO M3MEHEHNWE 3HAYEHUI HEKOTOPBIX IIAPAMETPOB MOXKET IPHUBECTU K IoTepe pabo-
TOCIIOCOOGHOCTH MUKpOCKoma! DTo B MEepByIO OUepejb OTHOCUTC K mapamerpam B rpymmax DACs,

STM, AFM, RAFM, DSP Timing, Stepper.

IIpoTokos cobbITUit

Ha sakanke Logging 3a1arorcst onmym BeIeHUsI IIPOTOKOJIOB cOObITHI 1 ommboK. [1o ymosraanuio
MIPOTOKOJIbI COOBITUH U OMUOOK 3aIMCHIBAIOTCS B HOAKaTajore Logs MHCTAISIIIMOHHOIO KATAJIOTa
B daiinax Buna evt%y%m%d.log u err%y%m.log (%y%m%d — rexyiue rom, mecdn u 4ucIo0), HO
[IPU YKEJIAHUY MOXKHO OTKJIIOYUTDH ITPOTOKOJIMPOBAHNE, U3MEHUTh IYTH COXPAHEHUS MPOTOKOJIOB W
rMeHa HailyioB IPOTOKOIa. B nMeHa MOXKHO IIOJICTABIIATH CIIENIAAIbHBIE CUMBOJIBI, KOTOPBIE OyIyT
3aMeHeHbl Ha 3HAYEHUs TEKYIIEro MecsIa, Ioja U JIHs:
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%a cOoKpaleHHOe HA3BAHWE JIHS HEJIEIH
%A mosTHOE HA3BAHWE JIHS HEJIEIH
%b cokpalieHHOEe HA3BAHUE MECSIIA
%B moiHOEe Ha3BaHHE MeCAIA
%d nmensb mecana (01 - 31)
%j nenn roma (001 - 366)
%m mecsy (01 - 12)
%U HOMep Hejiesu B rofly, ¢ BOCKpeceHbeM B Kadecrse nepsoro jusg negesn (00 - 53)
%w neun nemenn (0 - 6; Bockpecenbe coorsercrayer 0)
%W HOMEp HeJleJu B rojy, ¢ HOHEAEAHLHUKOM B KadecTBe nepsoro jus Hegeau (00 - 53)
%y rox 6e3 yrazanus seka (00 - 99)
%Y rom ¢ ykazaHmeM Beka

%% 3HAK IIpOIEHTa

2.2 Kuauenrt

Bce ynpasiienne MEKPOCKOIIOM MOYKHO ITPOU3BOIUTD C IIOMOIIBIO KJIMEHTCKOI YaCTh IIPOrpaMM-
Horo obecriedenus (nporpavma PemtoCkan OnnaiiH , daiin femtoscan.exe). B neii ycranasiausaiorcst
BCe TIApaMeTPhl CKAHUPOBAHUS, U3 ITON MPOrPAMMBI ITOJIAI0TCS BCE KOMAHJIBI IO 3AIIyCKY U OCTAHOB-
Ke CKAHWPOBAaHUS, TIOJIBOJLY U OTBOJLY CTOJIMKA ¢ 00pa3noM. B mpuHIuie, mporecc CKaHMpOBAHUST He
TpebyeT MHTEPAKTUBHON pabOThI ¢ CEPBEPOM, UTO IIO3BOJISIET YIIPABJISATH MUKPOCKOIOM Yepe3 CeThb
C YJaJIEHHOTO KOMITBIOTEpA..

it yripaBjieHus MUKPOCKOIIOM IIp€eIHa3HadeHbl KoMaH bl MeHt0 C3M m KHONKW TaHe I WH-
crpymentoB C3M. Ecn nanesb OTCyTCTCTBYET, €e MOXKHO OTOOPA3UTh ITOCTABUB TAJIOYKY CJIEBA OT
noJist Toolbar B mento C3M.

2.2.1 IloakJjiroueHmne K cepBepy

s nopksogenus soibepure B Mero C3M komany Iomcoemunurhes Macrepom (KHOIKA %&)
un [Mopcoenuanrbes Kimenrom (KHOIKA %&). Ilonkmouenue B pexkume MacTep BO3MOXKHO, TOJTBKO
€CcaIm K MUKPOCKOILY He TOJKJIIoUYeH apyroi Macrep.

B magasre momkirodenus mepes, BaMHU IOSBUATCS OKHO, IOKa3aHHOe Ha puc. 2.7. B stom okme
HY?KHO yKa3aTh aJIpec CEPBEPA U BBECTH HEKOTOPHIE JIONOJHUTENLHbIE JAHHBIE.

Korma cepBep HaxoauTcsi Ha 9TOM 2Ke KOMIIBIOTEDE, JOCTATOYHO [MOCTABUTH I'aJIOUYKy HAIIPOTHUB
“JIoKaJIbHBI KOMIIBIOTED” U MEPEXOJNTD K 3aI0OJHEHUIO OCTAJbHBIX moJjieil. K e cepep pacro-
JIOZKEH B JIDYTOM MECTE, TO HY?KHO CHSTBH T'ajIouKy HampoTusB “‘JIoKaJbHBIN KOMIBIOTED”, TIOCTIE Iero
osiBUTCA 1oJie “Anpec”’, B KOTOPOM Bbl JOJIXKHBI HAIUCATH €ro ajapec. AJpecoM MOryT ObITH UM
KOMIIbIOTepa B JiokasbHoil ceru Microsoft Windows Network (manpumep, COMP145), ero URL (na-
npumep, mycomp.mydomain.ru) wiun IP axpec (manpumep, 123.132.231.213). B caeayromem mose
(rocsie 1BoeTOUMsI) HEOOXOAUMO YKa3aTh [OPT, [0 KOTOPOMY BBIIIOJIHSIETCs OAKIIo4YerHue (25000 1o
YMOJIYAHUIO, €CJIM OIIEPATOP CepBepa He U3MEHUJI €ro).
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Puc. 2.7. OxHo mosk/Ir09eHns K cepBepy

B noJisix “O6pazerr’ u HaXoIsIIeMcst II0J HUM II0JIeM JIJIsi KOMMEHTapueB yKa3blBaeTcs HH(popMa-
1usi, KOTOpasi OyJeT oToOparkeHa B 3arojioBKax (hailjioB, MOJyYEeHHBIX [IPU CKAHUPOBaHUU. B 1osie
O6pa3zer; peKOMeHIyeTcsl YKa3bIBATh Ha3BAHNE UCCJIEyeMOro 0bpasiia — 9TO HA3BAHUE OKAYKETCH B
rMeHax moJydaeMbix daitios. B mose “Ilosp3oBarens’ HyKHO yKa3aTh cBoe mMs. VIMs u maposb
UCIIOJIB3YIOTCH Ul ayTeHTuduKanuu Ha cepsepe (paszmern 2.1.2). Bo BpeMs cKaHMpPOBaHHUS MOXK-
HO U3MEHATH BBEJIEHHOE MM, Ha3BaHUEe 0Opa3lia M TEKCT IoJisg KoMMeHTapus. Kak 3To crenars,
HaIIMCcaHo B pasaeiie 2.2.9.

Ha szakimagke BezomacrHocTh 3amaiorcsa mapaMeTpbl MndpoBaHus coeaunenns. MoyKHO OTKIIIO-
9UTh MUMOPOBAHTE COBCEM, UCIOJIB30BATh [TaPAMETPBI CEPBEPA MM YCTAHOBUTH CBOM COOCTBEHHbBIE
(napamerpsl KimenTa). B ciayuae, eciu Boibpan Bapuant “HasnadnTs mapamerpbl KiauenTa’, Ha cep-
Bepe JOJKHO cTosiTh 6o “Accept Client Parameters”, 6o “Force Server Parameters” ¢ anajo-
IUYHBIM HaOOpOM IapaMeTpoB mudpoBaHus. IIpu coenHennn OyIeT CreHEPUPOBAH KJIFOY TEKY e
Ceccum, U BCe IepejlaBaeMble JTaHHbIe OyayT mudpoBaThCs 110 BHIOPAHHOMY aJIlOPUTMY.

Eciiz ipu ayrerTROUKAIIIT OKaXKETCsI, IYTO MOJTH30BATEb HE 3aPETUCTPUPOBAH HU B OTHON TPYII-
Iie, Wi He COBIIAJET HapoJib, OH OyJIeT aBTOMATHYECKH IPUIKCIIEH K TPYIIIe TocTell (ecu ara rpyi-
[Ia He OTKJIIOYeHa), u OyJeT BbIBEIEHO cOOTBeTcTBYIOIee npeayupexenue. [udposanue B s3T0M
ciy4ae OysieT MeHee Oe30IIaCHBIM — KJIIOY ceccuu OyJieT IepesiaBaThCs B HE3AIUIIEHHOM BUJIE.

3aKOHUYMB 3alloJIHEHMe T0Jjieil OKHa mojkJitouenust K cepsepy, Haxkxmure OK. Ilocie sToro ocy-
IIIECTBJIAETCS MIOJIKJII0OUEHNE K cepBepy. B ciiydae eciin yKa3aH HEIIPABUIBHBIN aJIpec, ITOIKIIFOUeHUsT
He npousoiiner, n kaonku Kianent u Macrep na nanenu nacrpymentoB C3M ocTaHyTCst OT?KATHIMUA.
Ecan mpousBoguTces moaxiovenne B pexkume Macrtep, a K cepBepy yxKe moak/aoden oqua Master,
TO mpousoiiger nojkiodeHue B pexxume Koment. Ilpym sTomM HaKaTOi OKaXKeTCs TOJBKO KHOIKA
Kuent. Ilpu ycnernraom nogk/modeHnu B pexkume MacTtep, HaxKaTbIMUA OyIyT 00e KHOIIKH.

[Ipu monkirouennn B pexkume KimeHT OygeT MOKa3aHO OKHO TEKYIIUX MapaMeTpOB CKaHUPO-
Banus (puc. 2.8), npeIHa3sHAYECHHOE TOJIBKO Jyist Haboaenus. B pexxume Macrep Oyer BbI3BAHO
OKHO HACTPOIKHU IapaMeTPOB CKAHUPOBAHUS, [I03BOJISIONIee U3MEHTh IapaMeTpsl (puc. 2.9) . [Tocse
V/IA9HOIO IIOJIKJIIOYEHNsI K CEPBEPY MOXKHO HAYUHATH CKAHUPOBAHUE, HO MPEIBAPUTEIHLHO CJIEIYET
3a/1aTh IMapaMeTphl el 0OPaTHON CBSI3U U HEKOTOPBIE JIPYTHE.
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Puc. 2.8. Tekyrmmue mapaMeTpbl CKAHUPOBAHUS

2.2.2 IlapameTpbl CKAaHUPOBaAHUS

Bce napamerpsl ckanupoBanus 3aja0rcst B okae [lapamerpsr (puc. 2.9). Korpa Ber nopkiroua-
erech Kak Macrep, TO mporpaMMa aBTOMATHYECKHM OTKPBIBAET 3TO OKHO. Kcjim OKHA 10 KaKO-TO
[IPHYMHE HET, ero MOXKHO BbI3BATh HAsKATHEM KHOIKHI Bl Ha IIaHE/IH HHCTPYMEHTOB HJIH KOMAH/Of
menio C3M/ Tlapamerpoi. Bee 3amaBaeMbie napaMeTpbl aBTOMATHYECKH [IPOBEPSAIOTCH U yTOYHS-
I0TCsI TIPOrPAMMOl B COOTBETCTBUM C KAJUOPOBOYHBIMYM KOHCTAHTAMM, MOJIYYECHHBIMU C CEPBEPA.
TloaTomy, ecin MOAKIIIOUEHNST K CepBEPY HE MPOU3OIILIO, TO 3HAYEHUS MOIYT HE COOTBETCTBOBATD
peasibHBIM. Ecjin OTKPBITH OKHO MAapaMeTpoB JI0 MOJKJIIOYEHHsT K cepBepy, TO HHTepdeiic OKHA Ta-
paMerpoB He OyJIeT IPUBEIEH B COOTBETCTBUE CO CIIMCKOM IIEPEMEHHBIX CEPBEPa, U OKHO IIapaMeTpPOB
OyJeT BBINJISIIETh HEUUTAEMO.

UsmensTh mapamMeTpbl MOYXKHO JByMsi criocobamu. MOXKHO BPYYHYIO BBOIUTH 3HAUYEHUS I1apa-
METPOB B TI0JIsT TAOJIHIIB, JJIS TOTO, 9TOObI M3MEHEHUs] BCTYIHJIA B CHJLY, TIOCJIE 9TOT0 HEOOXOIUMO
Hakarhb Kiaasuiny oz (“Enter”). Ecim okazkercst, 410 BBeJIeHHOE 3HAYEHUE HEJIOIYCTHUMO, OHO Oy1eT
3aMeHeHO Ha OJImKaiiniee n3 BO3MOXKHBIX. Jpyroit crrocod — BBIJIEINB ITOJIe CO 3HAMEHNEM apaMeT-
pa ILJIaBHO yBEJUYUBATH UJIU YMEHbBIIATH €r0 3HAYEHUs HasKUMasl Ha KHOIIKHU CO CTpeJiKaMu. B aroMm
cIydae 3HAYMEHUs I1apaMeTpa IPU KayKJOM HarKaTHH Ha KJIABHIIY H3MEHSIOTCA HA MUHUMAJbLHYIO
BO3MOXKHYIO BEJIMUUHY, [IPOBEPSIIOTCS] HA UCTUHHOCTD ¥ TEPEIAIOTCS CepBepy aBroMaTndecku. B mo-
Jie PSIZIOM C KaXKJI0# BEJMIMHON [IPU €€ N3MEHEHUH aBTOMATUYECKH KOPPEKTUPYETCs U MHOXKUTEJD
[IpU €JINHUIAX U3MEPEHUSI.

[Iporpamma “@PemTtoCkan OHnaiiv” 1MO3BOJISIET yUPABJISATH CKAHUPOBAHUEM B DA3IUIHBIX PEXKU-
MaX, B 3aBHCUMOCTU OT IapamMeTpoB cepBepa. CranmapTHbIe PEKUMbBI BKJIIOYAIOT B ¢€0sT TYHHEIb-
weiit (CTM), aromuo-cmiosoit (ACM) u pesonancHslii atomHO-custopoit (PACM). [lust yrasaHust
peXIMa CKAHUPOBAHUS TIPETHAZHAYEHO 10JIe PeykiM, paciiosioyKeHHoe B BepXHeil JIeBOil 4acTu OKHA
ITapameTpnr.

B steBoit yacTn okHa cOOpaHbl OCHOBHBIE HACTPONKH, NCIOJIB3YIONHECS BO BCEX PEKUMAX paboTh
npubopa: B Tonorpaduu IOBEepXHOCTH, IIPU TOJIBOJIE, CHSITHE KPUBBIX 3aBUCUMOCTEN U JIp.
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Puc. 2.9. ITapamerps! ckanupoBanus. Pexxum CTM.
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Puc. 2.10. ITapamerpsr ckanupoBanusi. Pexxum ACM.
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Puc. 2.11. TTapamerps! ckanupoBanusi. Pexxum PACM.

e TyHH. TOK — OIOpHOE 3HAYEHNE TYHHEJHHOIO TOKa IpH cKanmpoBanuu B pexume CTM. B
KayKJIOM KOHKPETHOM SKCIIEPHMEHTE OYeHb BayKHO BLIOPATH €ro mpaBmIbHO. JlJjisi HEKOTOPBIX
M3BECTHBIX MTOBepXHOCTEH B Tabymie XXX mpuBeIeHbl PEKOMEH IyeMble 3HAYEHUs TYHEIbHOIO
Toka. Kcim ke Bbl ckanupyere yHUKaIbHBIN 00pasel], TO B Ka4eCTBE HAYAJBHONW YCTAHOBKU
MOXKHO IIOIpoOOBaTh TOK 1 HA.

e TyHH. Hanp. — HANpPSKEHNE Ha TYHHEJIBHOM Iepexoje npu ckannpoBannu B pexkumve CTM.
DTO OMOpHOE 3HAYEHUE JJIsI CUCTEMbI OOPATHON CBS3U, B KaXKJIOM KOHKPETHOM CJIy9Yae OYeHb
BasKHO BBIOpaTh €ro mpaBuabHO. J[7IsT HEKOTOPBHIX M3BECTHBIX MOBEPXHOCTEH B Tabuie XXX
IIPUBEJ/IEHBl PEKOMEHJ[yeMble 3HAUYEHUsI TYyHEJbHOIrO HalpsikeHusi. Eciu ke Bbl ckanupyere
YHUKAJIbHBIN 00pa3ell, TO B Ka4eCTBe HAYAJIbHON YCTAHOBKY MOXKHO TIOITPOOOBATH HAIIPSI?KEHUEe

50 MmB.

e Cwia — oOmoOpHOEe 3HAYEHUE CUJIbI B3AMMOIEHCTBUS MEXK/y MMOBEPXHOCTHIO 00pa3la W KaHTHU-
sgesepoM B pexkuMe ACM. Bribuparh 3HaYeHHE CHJIBI B KaXKJI0M KOHKPETHOM CJIydae JIydille
BCEro I10 JAHHBIM CHUJIOBOII KPHUBOM, CHATONM MMEHHO 3TOI WUIVIOW HAJ| IIOBEPXHOCTBHIO JaHHO-
ro obpasma. Tem He MeHee, CynecTBYIOT U O0IHe peKoMeHanuu. Kak mpaBuio HeoOX0IuMo
CKAHUPOBATH C MaJIOH cujIoi BozeiicTBust. JIjisi 5T0ro B CBOOOIHOM COCTOSTHUN UIJIBI (DOTOJIM-
0/l HACTPAMBAIOT TaK, YTOOBI JIYUHK Jia3epa IOMajajl HuXKe ero mnearpa. [lpu sTom 3nadenue
cuitbl OyJieT oTpuriaTebHbIM. JlJ1a mogBoa BRIONpAOT CHily PaBHYIO HY/I0. Ecian mpu TakoM
3HAYEHUN CUJIbI HE YIAETCS MOJYIUTh JOCTATOYHO YeTKOE M300parkeHne, TO CUIY TTOCTEIIEHHO
VBEJIUUINBAIOT, TOOMBAIOCH YIOBJIETBOPUTEILHOTO KAIeCTBa KAPTHUHKU.

e 2KecTKOCTh — TOYHOE 3HAYEHME XKECTKOCTH KAHTUJIEBEpa. DTOT IapaMeTp TaKxKe 3aJ[aeTCs B
HacTpoiikax cepeepa (cM. pasgen 2.1.2). TouHoe 3a1aHMe JKECTKOCTH He TpeByeTcs Ipu pabore



I'maBa 2. Yupasmaenue C3M 31

B pexmMe TOTorpaduu, OHO HeOOXOINMO TOJHKO JIJIsT PETUCTPAIlNN CUJI, HAITpUMep, ecan Bac
UHTEPECYIOT TOYHBbIE YUCJIOBbIE 3HAYEHUS [IPU CHSTHH 3aBUCAMOCTEN.

e AMiul. pe3. — 3HaYeHUe, K KOTOPOMY OYIeT IOAMOHATHCS BEJIMINHA PE30OHAHCA IIPU HACTPOIKe
cBOGOIHBIX Koslebanuil KanTuiesepa B pexkuMe pesonancuoii ACM (PACM). Wsmepsiercs B
Bouibrax, yem 6osibinie 3HAYEHE, TEM OOJIbIIE OYIET aMILIUTYIa Kojiebanuit B HM. Pekomen-
noBaHoe HadajabHoe 3Hadenne — 2000 mB.

e YcraBka — K03 (DUIIHEHT, C TOMOIIBI0 KOTOPOI'O BEIYUC/ISIETCS ONIOPHOE 3HAYEHNEe CUTHAJIA 00~
paruoii cBsa3u B pexkume PACM. B aHrios3sranoii iureparype Jijist 3TOro mapaMeTpa IPUHATO
nazpanue Setpoint. [Ipu ckanMpoBaHUN BO3HUKAET KPATKOBPEMEHHBINH KOHTAKT KOJIEOJIIOIIE-
rocst KaHTHUIeBepa ¢ obpasroM. 3-3a aroro aMmminTya KojaebaHuii majaeT, HO OHA He JIOJIKHA,
YMEHBIIUTHCS CJIMIIKOM CHJIBHO — 9TO Oy/eT O3Ha4aTh, YTO 30H]| BPE3AJICs B IIOBEPXHOCTb.
Pabouas amminTyna J0/2KHA COCTABIIATH HEKOTOPBI TPOIEHT OT AMILIUTY/ I KOJIeOAHMI KaH-
THIeBepa B CBOOOIHOM cocTosiHnu. OmOpHOE 3HAYEHNE CUTHAJIA OOPATHON CBSI3U BHIYUCIISAETCS
no dopmyie Defly, = Defl* Setpoint. OHO cOOTBETCTBYeT TOMY OTHOCHTEILHOMY H3MEHE-
HUIO aMILUIUTY/IbI KOJieDaHU!l KaHTUJIEBEPa, KOTOPOEe MHTEPIIPETUPYETCH KAK BO3SHUKHOBEHUU
KOHTaKTa C IOBEPXHOCTBIO 0Opasia. Pekomengopanoe HadasibHoe 3Havenue — 0,9. Eciu ka-
YeCTBO KAPTUHKHU I[IPUA STOM HEYIOBJIETBOPUTEIbLHOE, TO BEJINUNHY YCTABKU HAJIO IIOCTEIIEHHO
oHMKATLH ¢ maroMm 0,1.

e AMILUI. MOJ. — AMILIUTYa BO3OYXKIAIOMUX KojebaHuil mbe3okepamuku B pexkume PACM.
Ot 3HaYeHHs 3TOrO HapaMeTpa 3aBHCUAT aMILIATYAa KoJeDaHuil KaHTumieBepa B CBOOOIHOM
coctogHrU. dem OOJIbIIe aMILIUTYAa MOJACTUPYIONNX KOJaeOaHuit, TeM OOJIbINe W aMILIUTY-
J1a KoJiebaHuil caBMOTO KaHTUJIeBepa. TakuM oOpa3oM 3TOT MmapaMeTp OKA3bIBAETCS CBSI3AH C
AMIUL.pe3. ¥ U3MEHEeHUe OJHOTO U3 HuX ... XX X. PekoMeHqoBaHHOE HAYaIbHOE 3HAUCHIE STOrO
mapamerpa He 6osee 100 mB.

e Yacrora MoJI. — yacToTa BO30YyKIa0mux Kojebanmii nbezokepamuku B pezkume PACM. Ona,
KaK MPABUJIO, JOJIZKHA, COBIIA/IATH C PE30HAHCHOM 9acTOTON KaHTUJIEBEPA.

e daza — dazoBoe cMereHne OmopHOro curuaja ¢pa3oBoro aerekropa B pexxkume PACM. XXX.

e lluT. 3B€HO — WHTErpaJibHOE 3BEHO Ienn 00paTHOl cBsi3u. MeToaoiorust HacTPOKY 3BEHLEB
o0paTHOI ¢BA3M MOAPOOHA /1aHa B ommcaHunu K npubopy. Kak mpasuio, mpu pabore B pexu-
max ACM u PACM MoKHO 1epBOHAYAIBLHO YCTAHABUTH MHTEIPAJILHOE 3BEHO paBHOE 1 1 3aTemM
CKOPPEKTHPOBATH IO JAHHBIM octmyiorpada (oTpaboTKa CTYIeHW), UM HEOCPEICTBEHHO 110
pesyJibTaTaM CKaHUPOBAHUS IOBEPXHOCTH. [Ipy MajIbIX 3HAYEHUSIX NHTErPAILHOTO 3BEHA KOH-
TYPBI CTyTIEHEH U O0HEKTOB HA TOBEPXHOCTU BBITJISIIAT CTJIAYKEHHBIMU.

e IIpon. 3BeHO — IIPONOPIMOHAJIBHOE 3BEHO IeH 00paTHON CBs3u. MeTomosorust HacTpOMKN
3BEHBbEB 0OpPATHOI CBA3M MOAPOOHA JaHA B ommcaHuu K npubopy. Kak mpasumio, mpu pabo-
te B pexkumax ACM n PACM M0OKHO TIepBOHAYAIBLHO YCTAHABUTE ITPOHOPIIHOHAIBHOE 3BEHO
paBHOe 1 U 3aTeM CKOPPEKTHPOBATH IO JAHHBIM OCIUIOrpada Mo oTpaboTKe CTYIEHHU, WU
HEIIOCPEJICTBEHHO 110 Pe3y/IbTaTaM CKaHMPOBaHUsI MOBEPXHOCTH. [Ipu caumKom GOJIbIINX 3HA-
YEHUsIX MPOIOPIIMOHAIBHOIO 3BEHA PsiJIOM C KOHTYPAMU CTYII€HEHl 1 OObEKTOB IMOSIBJISIOTCS
3aTyXaOIINE ,, TEHU ‘— Pe3yJIbTaT reHepaIun Kojiebannii B 1enu obpaTHOM CBA3M.

HpI/I pa6OTe B CTM na J0CTATOYIHO OOJIBIINX TOKAX Jiydmnie CTaBUTb KaK MOXKHO MEHbIIIUE
3HaUYEHUs OOOUX 3BEHLEB O6paTHOfI CB4A3U. HpI/I pa60Te C MaJIbIMA TOKaMU ITPUXOJIUTCA CTaAaBUTh
OOJIbIIINE 3HAYEHUS] 3BEHLEB O6paTHOI7'I CBA3U JIJId YCUJICHUAd CUT'HaJIA.
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VYcpeHenne — 9ucio U3MepeHuii (COCeHUX TOYEK HA M300PAXKEHUM ), 110 KOTOPBIM [IPOU3BO-
JIATCSI ABTOMATUYIECKOE yCPEIHEHNEe CUTHAJA. 3HaYeHne 1 COOTBETCTBYET OTCYTCTBUIO yCPEJ-
Henust. Bo3amMoxKHO 3a/1aHne JpOOHBIX 3HATEHUI.

Huxe mapaMeTpoB 00paTHO CBSI3W PACIIONOXKEHBI IPYTHAE BaXKHBIE TTApaAMETPhI, 00IINe /I pa3-

HbIX

PEKNUMOB CKaHUPDOBaAHUA.

Yucsio ToUeKk — YUCI0 TOYEK B CTPOKE CKAHMPOBaHUsA. MakcuMaabHOe 3HAUEHUE ITOrO Iapa-
Merpa 512 Todek B cTpoke. OOBIYHO NMPUHATO UCIOJIB30BaTh 512 man 256 Touexk.

CKOpOCTb — CKOPOCTh CKAHUPOBAHMUsI BBIPArXKaeTcst B uncie ¢cTpok B cekynay (I'iy). IIpu paGore
B pexkume CTM pekomentyercst BeiOupaTh ckopocThb 1 I'it 1 Kaapos cpegaero pasmepa. [pu
pabore B KoHTakTHOM pexkume ACM ckopocTb MoxkeT ObiTh Bbimie: 2-3 ', a 8 PACM — 1 T'n,

Toumnbrit Z — BKJIIOYAET PEXKUM MOBBIMIEHHON TOYHOCTH 10 ocu Z. B 3TOM peknme curuast oo-
DPATHOI CBA3U MOJIAETCs YePe3 BHICOKOBOJIBTHBIN YCUINTEIb C YMEHBIEHHBIM KO3MUIIIEeHTOM
YCHJIEHUd, 338 CUET Yero YBEJMYUBAETCS pa3pelleHne, HO YMEHbBINAeTCd JIUHAMUYECKUH rua-
na3oH. llesecoobpa3HoO UCHOIB30BATD STOT PEXKUM IPH CKAHUPOBAHUU HEOOJIBINNX OO0bEKTOB:
JHK, PHK, 6ekoB, KpUCTAJINIECKUX CTYIIEHEH.

Cwen. TOKa,/CUIIbI/aMILIUTYIbI — 3HAYEHUE CMEINEHUS HyJId CUTHAJA OIMUOKU 0OPATHOH CBsI-
3u. CMeleHne yCcTaHABINBAECTCA 3aIlyCKOM Iporiecca “Set Bias”, Tak ke ero MmoxxHo cOpocuthb
B (0 HaXkaTweM Ha KHOIKY € HAIUCHIO “>0<”. DTO HYXKHO JIeJaTh MMOCJ€e TEPBOTO MOIBO/IA B
CTM wu kaxKplit pa3 mocJje mojBoja K moBepxHocTu obpasia B pexkume ACM.

Temmneparypa — Eciin Ha MUKPOCKOIIE YCTAHOBJIEH MPEIAMETHBIA CTOJUK C TEMIIEPATYPHBIM
KOHTPOJIEM, TO MOYKHO 33JIaTh TEMIIEPATYPY JI0 KOTOPOIi CJielyeT Harperh obpasell, 1 KOTopast
OyJleT MOJJIEPXKUBATHCS ¢ BBICOKON TOYHOCTBIO. Jnama3on mocTynHbix Temmeparyp 1o 80° ¢
tounocteio 0, 05°.

Tlos. moaBoma — cueTduk mosoxkeHust obpasra. CIeTInK MOKHO OOHY/IUTH B JIIOOON MOMEHT
HaXkaTueM Ha KHONKY ¢ Haanuchio “>0<". [lesrecoobpasno oOHyUTH €ro cpasy mocJie IoIBOIA,
4TOOBI IIPUHSTH ITOT YPOBEHb 3a HYJIEBYIO BBICOTY.

Obpa3ert TyuenbubIit TyuenbHoe Wurerpannuod IIpomoprm-
TOK HAIIPSIKEHNE | 3BEHO OHAJILHOE
3BEHO
I'padur 500 mA 40mB 0,03 0,03
3os10TO 1000 mA 100 mB 0,08 0,08
A moMuHMIi 300 mA 2B 2 3

B nentpe okHa nmapamMeTpoB BBIBOJUTCS WHJINKATODP TEKYIIETO IOJIOKEHIS KAHTUJIEBEPA, TAKOi
JKe, KaK M B OKHe TeKymux napamerpos (puc. 2.10). OrcyTcrBue curaaia 0603HAYAeT OTPBIB UIVIBL
OT ITOBEPXHOCTU 00pa3lia, a 3alllKaJMBaHue — OOJIBIIYI0 CUJIY B3AUMOIENCTBUSI UIJIBI C 0DPa3IOM,
BO3MOXKHO, B/IaBJIMBAHUE UIVIbI B IIOBEPXHOCTb.

Bce ocranmbuble mapaMeTpbl CIPYNIUPOBAHBI 110 3aKJIAJKAM M PACIOJIOXKEHBI B MPABONH YaCTH
okHa napamerpoB. Kakas n3 3aK/ajoK BEPXHEI0 YPOBHA OTBEYAET 33 OJINH U3 PEXKUMOB CKAHU-

POBaHMUSI.

3akaaaka IToBepxHoCTh

3/1echb 3a1a10TCA IapaMeTPbl CKAHUPOBAHUS, OTHOCAIINECH K CKanuposanuto nosepxuoctu Z(X,Y).
CraHMpOBAHUE MOYKET IMPOMCXOJUTH B HECKOJBKUX PEXKMMaX. PeKUM HYKHO BBIODATH B BBINAJIA-
IOIIEM CIIMICKE, PACIIOJIOKEHHOM B BEPXHeH 4acT 3akjaaJku.B 3aBucuMocT OT TOro, Kakoil pekum
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BBIOpaH, HMOSBJISIIOTCS O/IHA WJIN HECKOJIBKO IO3aKJIAJ/IOK, [I€PBast N3 KOTOPBIX COAEPKUT OOIIue ma-
paMeTpbl CKAHUPOBAHUS [TOBEPXHOCTH, & OCTAJIbHbIE — IIaPAMETPBI, CIeNNMUIHbIE [1JI BBIOPAHHOIO
peXruMa CKaHUPOBAHUSI.

Ha nmonzakianke OOrue 3aat0TCst CJIeIyIONNE BEJIMYUHBI, OOIIUe JIJIsl BCEX PEXKUMOB CKaHUPO-
BaHMUST:

e Xo, Yo, lllupuna, BricoTa — KOOpAWHATHI HUKHETO JIEBOTO YTJIa OKHA CKAHUPOBAHUS W €0
pasmepsbl (puc. 2.12). PazMepsl 1 I03UIUIO MOXKHO MEHSATH BO BPEMsi CKAHMPOBAHUS, U3MEHe-
Hus OyayT MPOU3BEJEHbI Ha XOoay. lIpn m3MeHeHnn 3TUX MapaMeTpPOB pas3Mepbl OKHA WMEIOT
OOJIBITINIT TPUOPUTET, U B TOM CJIyHdae, KOTIa Pa3Mephbl 3aIal0TCsI JOBOJIHLHO OOJIBIITUME, KOOP-
JIMHATHI HUZKHETO JIEBOTO yIJjIa aBTOMAaTUIecKn yMenbInatoTcs. [[lupuaa Bcersia cooTBeTCTBYET
TOPHU30HTAJILHOMY Pa3Mepy OKHa, a BhIiCOTa BEpTUKAJIBHOMY, HE3ABUCUMO OT BBIOOpa OBICTPOM
OCH CKaHUPOBaHUA. [Ipn m3MeHEeHNN MUPUHBI MEHAETCS OTHOBPEMEHHO U BBICOTA, ITOOBI Be-
JITYWHA II1ara M0 TOPU30HTAJN U TI0 BEPTUKAJN OCTaBaIACh MOCTOAHHOM. 110 9T0it ke mpuamHe
MIpY U3MEHEHUN BBICOTHI MEHSETCS UMCJIO CTPOK B M300parKeHUM.

ITporpamma PemtoCkan OHnaliH aBTOMATUYECKU CJIEIAUT 32 TE€M, YTOOBI OKHO CKAHUPOBAHUS
He BBIXOJWJIO 3a JMHAMUYECKHil juanas3on ckanepa. Touka ¢ xoopaunaramu (0,0) sBisiercs
[IEHTPOM OKHA CKAHHPOBAHUS MAKCHMAJILHOrO pasmepa. I[Ipu BeiOOpe 3TOro OKHA 3HAYEHUS
Xo n Yo aBTOMATUYIECKN TIPUMYT MUHUMAJIbLHBIE 3HATCHUSI.

e YuCJI0 CTPOK — YHCJIO CTPOK B M300PaKEHUU. DTO II0JIe HEJIOCTYITHO JIJIsi HEIIOCPEICTBEHHOTO
u3MeHeHusi. Jljisi M3MeHeHusI 4ncjia TOYeK B CTPOKe OTBejeHo mmoJie “Hwucyio Toyek” B obImx
rmapaMerpax, a 9ucJIO0 CTPOK PACCUUTHIBAETCS MCXOIs W3 COOTHOIIEHUs IAPAMETPOB IUPUHBI
U BBICOTBI.

e Hanp-e ropus. pasBepTku — HalpasjieHre ObICTPOro CKAHMPOBaHUs (CTPOYHON Pa3sBepPTKU) B
1J100aJIbHBIX KOODAUHATAX.

e Yucao cKaHOB — yKa3bIBaeT CKOJBKO Pa3 CKAHHPOBATH IMOBEPXHOCTH. Kcau B mose crout 0,
TO CKaHUPOBaHUE OYIEeT IPOJOJIKATHCH, ITOKa BbI caMu ero He OCTaHOBUTE.

e OTKJI. BEPT. pa3BEepPTKH — OTKJIIOUYEHUE BEPTUKAJIHHON pa3BepTKu. IIpu OTKIIOUEHHON BEpTH-
KaJIbHOI pa3BepTKe JBUKEHUE 10 MeJIJIEHHOI OCU He IIPOUCXO/IUT, XOTS B OKHE CKAHUPOBAHUS
CTPOKa OyJeT IPOJIOJIKATEL JIBUTaThCs. Ecaum obpaser] ¢ TedeHneM BPEMEHHU He MEHSIETCs, TO
KapTuHKa Oymer craTudHa (BCe CTPOKHU OyIyT OJMHAKOBBI), €CJIU YK€ HA IIOBEPXHOCTHU IIPO-
UCXOJIAT KaKue-TO U3MeHeHus (HalpuMep, pacTer CTYIEeHb KPUCTAJUIA), TO UX MOXKHO Oyier
BHUJETH B pa3BepTKe 110 BpeMenu. [Ipu sTom Bce Kajaphl OyayT pHCOBATHCS B OJHOM HAIIPaB-
JICHUH MeJJIEHHOI pa3BepTKHU.

e Beprt. pa3s. BBEPX — HalpaBJIEHHE MeJJIEHHON Pa3BEPTKU. B KOHIIE KaKJIOT0 Ka/Ipa MEHSETCs
Ha TIPOTUBOIIOJIOXKHOE.

B JABYX paMKaX — Kanas 1 u Kanas 2 — CI'pyHuInmpoBaHbl TapaMeTPbI JIjId IepBOr'o 1 BTOPOI'O
I/I306pa)KeHI/H71, OTHOCAINUXCA K OJHOMY U TOMY 2K€ IIPOXOAYy ITOBEPXHOCTH. BHyTpI/I obenx PaMOK
JOCTYIIHBI IIOYTHU OAMHAKOBBIE ITapaMETPHI.

e Brinajjaromuii crmcok, cocrosinuii u3 myHKToB Beicora, Orkionenue, Tpenne u npyrux Tu-
OB JaHHBIX (B paMKe 2-I0 KaHaja KPOMe TOro eine ecTh BapuanT OTKJ/II0YeH), 3a/1aeT TUIL
JAHHBIX, KOTOPBIE OYAYT 3alMCcaHbl B M300paKeHnu. Beicota — BBICOTA TOBEPXHOCTH, paBHAS
C TOYHOCTBIO JI0 3HAKA OTKJIOHEHMIO cTojimKa. OTKJIOHEHHEe — OTKJIOHEHUE JeTEKTUPYEMOIO
CUrHAJIa OT OIIOPHOro 3HadeHus . Tpenme — B pexkxume ACM curHaj ropusoHTAJIBHOIO OT-
KJIOHeHUsI Jiy4da Jsazepa co ceeroguona (PACM). MHTeHCHBHOCT — CyMMAapHBI CATHAJ CO
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ceeroauoga (ACM, PACM). OrkiioHeHre 2 — CUrHAJ BEPTUKAJBLHOIO OTKJIOHEHUS JIyYda Jia-
zepa (B pexkume ACM on coBuagaer c¢ curnasgom Orkionenue, B pexxume PACM curmas
OTrkioHeHne Gepercsi CO CpeIHEKBAAPATHIHOTO neTeKTopa), Paza — curHaia ¢ GpasoBoro Je-
rekropa (PACM), ®aza* — conpsikenHas ¢asa, IIpoBOIUMOCTh — CHIHAJ IIPOBOJUMOCTH,
Kanan 6,7 — ponoHuTeIbHbIe KAHAJBI JAHHBIX. K/ Ha cepBepe BKJIIOYEHA BO3MOXKHOCTH
CHATUS JIAHHBIX C JIOTOJHUTEIHHOIO yCTpoiicTBa, nojkaodeHHoro k COM-mopry, To B criucke
TaK ¥Ke MOSBUTCS TUI JaHHbIX Auxiliary — jaHHbBIE ¢ BHEITHErO yCTPOHCTBA.

[Mommmo sTHX mMapameTpos, Ha 3akjaajke OOIMe B 3aBUCHUMOCTHA OT BBHIODAHHOTO PEXKUMAa CKa-
HUPOBAHUS MOT'YT IOSBJISITHCS €Ile HECKOJIBKO ITapaMeTPOB.

B nawumHoit Bepcuu mporpaMMHOrO 0OECIIeYeHUsT PeATM30BAHbBI CJIEAYIOIINE PEKUMBI CKAHUPOBA-
HHUS ITOBEPXHOCTU:

e Tonorpadus — 0OBIYHBIH PEKUM CKAHUPOBAHUsI TIOBEPXHOCTU. JIOCTYIIEH BO BCEX TPEX PEKU-
Max paborer Mukpockorma CTM, ACM u PACM.

e JIBoitHOI TIPOXOT — PERUM CKAHUPOBAHNSA OBEPXHOCTH C TIOBTOPHBIM ITPOXOI0M CTpokH. I1a-
paMeTpbl OOpATHOI CBA3M JJjIsI BTOPOTO MPOXOJa 3aJal0TCs Ha 3akJajake /IBOiTHOM mTPOXOI.
Kpome toro, Ha 3akiagke OOIue MOSBJISIOTCS JIBe JIOMOJHUTEIBHBIX METKN “2if cKaH’ — 110
OJTHOM JJIsi KaXKJI0r0 M300paskeHusl — MO3BOJISIONINE BHIBOAUTL B OJHOM U3 KAHAJOB H300pa-
JKEHUs JTaHHbBIE, MOJIyUYe€HHbIE BO BTOPOM IIPOXOJE CTPOKH.

o Ilepemerkaromuiicss — peKUM CKAHUPOBAHUSI C TIOBTOPHBIM ITPOXOJ0M cTpoku. Ha nepBoM 1ipo-
XOJIe PErUCTPUPYETCs TOHOrpadus MOBEPXHOCTH, a Ha BTOPOM WIJIA JIBUKETCsI BBIIIE TTOBEPX-
HOCTHU HA BEJIMIWHY CMEIIEHUs 10 BEPTUKAJIN, 33/1aBaeMOoro Ha 3akjiajke llepemerxaromniumiics
U TIOBTOPSIET TMPOMUIH, CHATHIN MPU TEPBOM MPOXojie cTpoKu. OTpHUnaTeIbHOe CMEIeHne Co-
OTBETCTBYET YJAJEHUIO 30H/a OT HMOBEPXHOCTH. B 3rOM pexkume Ha 3akjajke OOrime mosis-
JISIFOTCsI JTBE JIONOJIHUTEIbHBIX MeTKH “Ilepemerkaroruiicss” — 1o OJHON st KazK10r0 n300pa-
2KEHUsI — MO3BOJISIFOIIIE BBIBOINUTH HA M300parKeHUE Pe3y/IbTaT MOBTOPHOTO IIPOXO0Ja CTPOKU.
ODTOT PEKUM HUCIOJb3yeTCsd B MATHUTO-CHJIOBOM MUKDPOCKOITHMHU U JIEKTPO-CTATUIECKON CHJIO-
Boit Mukpockonuu. Ha mepBoM mnpoxojie cauMaercs Tornorpadus MOBEPXHOCTH, a Ha BTOPOM,
3a cYeT OTBO/Ia 30HJA OT IIOBEPXHOCTHU, NCKII0YaeTCH MEeXaHNYeCKOe B3auMO/IeiCTBIE 30H1a C
00pa3IoM, U PETUCTPUPYIOTCI MATHUTHBIE WA JIEKTPO-CTATUIECKUE CUJIBI.

e C 0TBOJIOM — pEXKUM CKAHUPOBAHUS C IIOBTOPHBIM IIPOXO/0M KaJipa. CKaHUpOBaHME MOBEPX-
HOCTH IIPOXOJIUT B JBa Tana. Ha mepBoM 3rarie CKAaHUPYETCs BRIOPAHHOE I0JIe C PErUCTpaliiei
BBICOTHI IOBEPXHOCTHU B IPSIMOM M OOPATHOM HAIIPABJIEHUN TPOXOXKIeHUsi CTpoku. Ha BTOpoM
3Talle 30H]] JIBUXKETCH I10 IIJIOCKOCTH, COOTBETCTBYIOINIEH cpe/lHeMy HaKJIOHY IOBEPXHOCTH, BbI-
YHUCJIEHHON MeTOJ0M HaMMEHBIINX KBaJpaTOB Ha OCHOBE JIAHHBIX II€PBOI'O dTalla, U CABUHYT
OTHOCHTEJILHO Hee Ha BeJIMYUHY CMEIeHUs!, 3a/iaBaeMoro Ha 3akjajake C orBogom. Orpuna-
TeJIbHOE CMEIEHNE COOTBETCTBYET Y/IAJEHHUIO 30H/1a OT ITIOBEPXHOCTH.

e Jlurorpaduss — pexkum Jjmrorpacduun. Jlurorpadus MOXKeT BBIIOJHITHCS TPeMsi CIOCoba-
mu: jiurorpadus 3oug0M (Boicora), surorpadus nanpsekenunem (Hanpszkenue) u jurorpa-
dbus momynsmeit onopuoro suadenus (Ycraska). Ha saknanke Jlurorpadus Buibuparorcs
n300pazkeHne-MacKa, pekKuM JUTOTpadUn U MapaMeTPhl BO3AEHCTBIS Ha MOBEPXHOCTL. I1pu
HAXKATWU Ha KHONKY “BbriOpaTs” mosiBisieTcss OKHO BBIGOpa m3o0paxkeHus-macku (puc. 2.13).
Eciin pasMepbl MacKu He COBIIAJIAIOT C pa3MepaMy CKaHUPYeMOH o6sacTu (B TOIKax), TO Mac-
Ka OyJ1eT COOTBETCTBYIONIMM 00pa30M CXKaTa UJIN PACTAHYTA. SHAYEHUS BBICOTHI MACKU OYIIyT
IIPOHOPMUPOBAHBI OT MUHUMYyMAa JI0 MaKCAMyMa COTJIACHO BBICTABJICHHOMY 3HAUYCHUIO MaC-
mrraba. [lpu ncnosib30BaHNN CI0YKHOM MACKHU JIyHUIle 3apaHee 1103abOTUTCS O ee pa3Mepax u
JITHAMWYECKOM JTHAITA30HE.
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BriGop Macky nuTorpagmm B

Kaonua N1 aadina HELICK
|Konua NeT patina HELICT

Britpars I OTreHa |

Puc. 2.13. Boeibop macku simtorpadumn.

Pexkum “Boicora’ peanusyerca B ACM. Takag smrorpadus npoxoqur B jBa rana (Kak B
pexkume “C orsogom”). Ha nepsom srame cuumaercs npoduisb nosepxuoctu (Boicora) B ps-
MOM ¥ 0OpaTHOM HampaBeHud. [1o 9TuM TaHHBIM BBIYUCISETCS IIJIOCKOCTh CPEIHEr0 HAKJIOHA,
IIOBEPXHOCTH, K Hell jobaBisiercs rnpomaciitabuposannas or 0 go “Macmiraba’ macka ¢ 3a-
maHHbIM cMernenneM “Cuemenne”. TlomoykurenbHoe cMelenne o3HavdaeT NpUOIMyKEeHNe 30H-
Jla, K 1oBepxHOCTH 0Opasna. Ha BTOpoM sTalie 30H], ABUKETCsI O MTOJIYIeHHO TOBEPXHOCTH,
[IPOJ/IABJINBAasi PUCYHOK MacKu. Takast iuTorpadus MOXKeT ObITh OCYIIECTBJIEHA HEe HA BCEX I0-
BepxHOCTaX. Hanmydammm o6pa3oM st Hee MOAXOAAT MATKIE MaTepHUaJsIbl, HAIpUMep, MHOTHE
rnosimMepHbIe IeHkn. [loManTe, 9T0 AUTOrpadus Ha KECTKUX KPUCTAIMIECKUX MTOBEPXHO-
CTAdX MOZKeET IIpI/IBeCTI/I K 3&TyIIH€HI/IIO 1 II0JIOMKE I/IFJ'H)I!

Pexxum “Hanpsizkenne” peanmmsyercs npu pabore B CTM. Ilpsimo Bo BpeMmsi cCKaHUpOBaHUsI
noBepxuocTu Ha [TATI TyHHETIBHONO HAIIPSZKEHUST IOIAETCs JIOMOJIHATEbHBIN CUIHA — MPO-
dbuib cTPOKH, B3ATHIN N3 Macku n3obpaxkenus. [lof eficTBHeM 5TOro HAIPSI)KEHUsI TPOUCXO-
JTAT 3JEKTPO-XUMUYIECKOe TPaBJIeHNE MOBEPXHOCTH oOpa3ta. Takast muTorpadus MOXKeT ObITh
OCYIIIECTBJIEHA HE Ha BCeX THIAX IoBepxHocTeil. Hawmaydmmm obpasoM Jjisi Hee MOAXOISIT
XXX.

B pexxume PACM Tak»ke MOXKHO TpOBOJIUTH JinTorpaduio tuma “YcraBka’. B atom pexu-
Me TeKylIlee OIOpHOe 3HavYeHne OOPATHON CBSI3U M3MEHSETCS B COOTBETCTBUU C MACKOU, 9TO
MIPUBOJUT K HEPUOINIECKOMY BO3SHMKHOBEHUIO 0oJiee IJIOTHOTO KOHTAKTa WIJIBI ¢ OOpPa3IIOM.
Kak u B ciayuae pexuma “Bbicora” rpaBUpOBKa IMOBEPXHOCTU BO3HUKAET B PE3YJIBTATE Me-
XaHUIEeCKOr0 KOHTaKTa ¢ 30H70M. COOTBETCTBEHHO, MOBEPXHOCTD JOJIZKHA, OBITH JIOCTATOYHO
MSITKOTA.

Bakaaaka Ocuuiuiorpad

B srom pexkmme MUKPOCKONI MPOJOJIKAET CKAHUPOBATH, HO JAHHBIE, KOTOPLIE OH IIOJTYyYaeT, Bbl-
BOJSATCSI HE B BUJIE I[BETOBOIl KapThI, a B Bujie Npoduiis TeKymeil cTpoKu, Kak Ha ocrmiorpade. Ha
3TOM 3aKJIaJIKe COOPAHBI TapaMeTphl PabOThI ociimiorpada:

e Kanan 1, 2 — Tun mamubix, oToOpakaeMblx B OKHax ocrnmiuiorpada. Moxer 66ite BricoToit,
OrkitoHeHNEM CUTHAJIA OOPATHOM CBSI3W OT OIMOPHOTO 3HAYMEHWS, WU OJHUM U3 CUTHAJIOB CO
sroporo AIIIT (ocTasbHBIE 3HAYMEHMS).

e OTki. 00p. CBSA3b — OTKJIIOUYEHHE 00paTHON cBsi3u. [Ipu ycranoBmeHHOM dJiare OmopHOe 3HAa-
JeHne OOPATHON CBSA3U U 3B€Hbs OyHyT ycraHoBsieHbl B 0, 4TO ybepeT cMmeleHnne u3 CUrHAJA
oIuOKYM 0OPATHOM CBSA3M U 3aPUKCUPYET MOJIOKEHNE KaHTUIEBEPa.



I'maBa 2. Yupasmaenue C3M 37

3akaanka Moayssitius Z

B pexxume mopyisitiuu Z Ha Z-KOOPAWHATY [IOIAEeTCs OJIMH U3 BRIOPAHHBIX ITPOMUIEH — UMILYIb-
ChbI, TPEYTrOJIbHBII MPOMUIb, CHHYCOUIA WA IMOJb30BATEILCKUN. AMILUINTYIa CATHAJA [PU ITOM
macirabupyercst ot 0 J10 33 JaHHOTO 3HadYeHusT “AMILIUTYIa”. DTOT PEKUM TPEJJIAraeTCsl UCTIO b
30BaTh JJIs OA00Pa ONTUMAJILHBIX ITApaMeTPOB OOpaTHON CBsA3M. B OKHE CKAHMPOBAHUS IIPU ITOM
KPaCHBIM [[BETOM HOKa3bIBAETCsI HPOMUIIb UIEAIHHOI0 OTKIUKA (ecn BHIOPAH TUII JAHHBIX BbICO-
Ta).

e AMILIUTYIAa — AMILUIATY/IA TPSAMOYTOJHHOTO UMITYJIbCA.

IIpoduns — dopma npoduis, mogaBaemMoro Ha Z-KOOPIHHATY.
e Kanan 1, 2 — Tun JaHHBIX, 0TOOPAaXKAEMbIX B OKHAX CKAHUPOBAHMUS.

e Ynciio ckanoB — XXX

Baknagka Ilouck pesonanca (pexkxum PACM)

B s1OoM pexxkume mpoxoauT HACTPOWKA Ha PE30HAHC KAaHTUJIEBEpa JJIsl JIaJbHENIEro IIpoBejie-
Hust uzMmepennit B pexkume PACM. JIjg 3Toro cHUMAIOTCs 3aBUCUMOCTU curHajoB OTKJIOHEHUE U
®aza OT YACTOTHI BBIHYXKJIEHHBIX KoJiebaHuii kanrusiesepa. [lapamerpor Crapt u Pa3smep 3amaror
[IEPBOHAYAILHYIO BEJIMIUHY PA3BEPTKU. B pexkrnMe aBTOMATHIECKO HACTPONKN IPOrpaMMa CHAMA~
€T KPHUBYIO OTKJINKA, BBIOMPAET CaMbIil CUIbHBI PE30HAHC, HOJACTPANBAET AMILIUTYIY MOIYJIAIINN
TakuM 00pa3oM, 4TOObI 3HAUYEHME CUTHAJIA B PE30HAHCE PABHSJIOCH 3HAYEHUIO, 3aJ[@aHHOMY B IIO-
je “Amiut. pes.”, u ymenbmaer pasmep passeprku. (cMm. 2.2.2). CyzkeHue pa3BepTKU HIET 0 TeX
[OP, IOKA 3HAYEHNE CUTHAJIA B MAKCUMyMe He OyIeT PABHO 33JaHHOMY 3HAYCHUIO (B IIPEIEJIax yPOB-
ug nryma). [ocsie HaxoXKIeHrs Pe30HAHCA ¢ MAKCUMAJILHO BO3MOYKHON TOYHOCTBIO, [IOICTPANBAETCS
dasza curaaia TaKIM 00pa3oM, 9TOOBI B MaKCHMyMe (ha3a OTKINKA ObLIa paBHa HYJIIO U UMeJIa OTPHU-
[aTEeJbHYIO IPOU3BOJAHYIO. B pydYHOM peKnMe CKaHHPOBAHUE IIPOU3BOIUTCS HEIIPEPHIBHO, HA OKHE
CKaQHUPOBAHMS I0JIb30BATEb JIBYMsI BEPTUKAJbHBIMU METKaMU BbIOMpaeT HYKHbBI DPE30HAHCHBIN
vk (puc. 2.14) u Haxkumaer KHONKy Zoom In 2. IIporpaMma BBICTABJISET MPEIE/TbI CKAHUPOBAHUS
10 9TUM YKAa3aTeJsIM U MEHSeT aMILUIATYY MOIYJISIIUU TaK, ITOObI 3HAYCHNE CUTHAJIA B MAKCUMY-
Me B BBIODAHHOM J(MAlla30He PABHSIIOCH 3afaHHoMy B nojie “Amiut. pes.”. Eciau B menio Scan/Tune
by... BeiOpano Amplitude, To HacTpoiiKa YacTOTHI IPOU3BOAUTCSA HA MAKCHMYM AMILIUTY/IBI; €CJIU
BuiOpano Phase, To HacTpoliKa MpOU3BONTCA Ha 00JIaCTh MAaKCHMAJBLHOTO HAKJIOHA (ha3bI.

VYurure, 9TO HYJIEBOI yPOBEHD IIPOrPaMMa, BBICTABJISIET ABTOMATHYECKH T10 IIEpBOMY cKaHy. 11o-
9TOMY, €CJIi HACTPONKA 3AITyIeHa C OYeHb Y3KUM JHUATA30HOM BOJIM3M PE30HAHCA, HOJIb OYIET BbI-
CTaBJIEH HEIIPABMILHO, U IIPU [IOICTPONKE AMILITUTY/IHI MOLYJISAIINN Oy/IyT 33/1aBAThCS HEITPABUJIbHBIE
3HadeHns. UTo0bl n36eKaTh ITOro, BCErja HaYMHANTe HACTPOIKY HA PE30HAHC C ITUPOKUM HAYAIb-
HBIM auanazoroM (200 — 500 KT'n).

Bakmaaku It(Z) (pexxum CTM), F(Z) (pexxum ACM), D(Z) (pexxum PACM).

Ha >Tux oaMHAKOBBIX IIO COCTaBY IIapaMETPOB 3aKJaJKaX 3aJaeTcd JUAIla30H CKAHHPOBAHUA
KPUBBIX 3aBHCHMOCTell ToKa or BbicoThl B pexkume CTM It(Z), cunbt or Beicorst B ACM F(Z n

XXX or BeicoTsl B pexkume PACM D(Z).

Baknanka It(Ut) (pexxum CTM).

Ora 3aKIaaKa HCIOIL3YETCs s OBICTPOro 3aJaHus TUAA30HA CKAHHPOBAHUS 3aBUCHMOCTH
Toka oT HanpsikeHus B pexkume CTM It(Ut).
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Puc. 2.14. Hacrpoiika Ha pe3oHaHC.

3akaaaka Kpusbie

Ha s7oit 3akmake 3a0a10TCst TapaMETPBI CHATHST 3aBUCUMOCTEN — CIIEKTPOCKOIMUIECKUX M3Me-
penuii. MOXKHO CHATH 3aBUCHMOCTH OJHOIO WK JBYX BbiOpanHbIX curHasoB (Kanan 1 u Kanas 2)
OT OJIHOTO WJIM JBYX AprymMeHTOB. ApryMeHTBI 33JIal0TCs C IOMOIBI0 cooTBercTByionmx [[ATlos
— Bricora, Tyunenbaoe Hamnpsikenue, Temmneparypa, Kourposutep 1 u 2. Eciim 2-it aprymeHnT He
OTKJIIOUEH, TO PE3YJIbTATOM CKaHUPOBaHUs OyIeT JIByMepHOe n300parkKeHne, B IPOTUBHOM CJIyYae —
KpUBasi.

3akaanka omoaHuTEIBHO...

Ha »roit 3ak1ajke MOKHO 3a/1aBaTh 3HAYEHUs JIOMIOJTHATEIbHBIX yeTpoitctB — AByx 1IAIloB n
reHepaTopa 4acTOTHL.

2.2.3 CxkanupoBaHU€e ITOBEPXHOCTU

Korma ycranoBieno coemnueHne ¢ cepBepoM, BEIOpAH PEXKUM pabOThI U 33IaHbI BCE TAPAMETPHI,
MOXKHO HadaTh padory. [loa3yHoK, HAXOAAIIMIICS B IIEHTPE OKHA ITapaMeTPOB CKAHUPOBAHUSI, TOKa~
3BIBAET BBICOTY 30H/Ia HaJ MOBEPXHOCTHIO. [Ipm MpaBUIbLHBIX apaMeTpax oOpaTHON CBA3M, KOTIA
obpazerr He TOJIBE/ICH, MOJI3YHOK JOJI2KeH HAXOUTCS B KpaiiHeM HUXKHEM IOJIOYKEHUH.

3arpys3ka nporpammbi miarset DSP

C nomomipio koman el Menio C3M/ 3amnyck,/ 3arpyska BbIIOJIHSIETCH 3arpy3Ka MPOrPAMMBL B
mwiary DSP. 91y oneparuio Heo6X0IMMO BBITIOIHATE TIPU KAaXKJI0M BKJIIOUEHUH SJIEKTPOHHON JacTh
MuKpockona. OOBIYHO 3Ty OMEPAIUIO BBIOJHSIET OIEPATOpP CepBepa, HO MOYKET CJIEJIATh U yJIAJIeH-
HBIH 110J1b30BaTEIb.

YcTraHOBKA CMeIeHus HyJIs

IToka obpaser HAXOAUTCS B OTBEIEHHOM COCTOSIHMM, HYYKHO BBICTABUTL HOJIb CUTHAJIA OIIMOKHI
obparHoii ceaszu (Deflection). Do mesaercs BbIoJHEHMEM KOMAHbI YCTAHOBKA CMEIIEHUs , KOTO-
pag pacuosiokena B MeHro C3M/ Crapr. DTo0 Ke MEHIO JIOCTYIHO II0 HaXKATHHU HA KHOIKY @ B
JlaJIbHERIIEM, Koraa OyIeT FOBOPUTHCSA O MEHIO 9TON KHOIKH, IIOMHUTE, 9TO OHO PABHOCHJIBHO MEHIO

C3M/ Crapr.



I'maBa 2. Yupasmaenue C3M 39

YceranoBKa cMerenns HyJist 0cobeHHO BaxkHa B pexkume ACM — npaBujibHOE 3HAYEHHE TTO3BOJIAT
B JaJibHelileM, nocjie KaJubpoBKU 1yBCTBUTEJILHOCTH 110 KPUBOi mojBona-orsoaa F(Z), sagasars
[IPaBUJIbHYIO CUJIy B3aMMOJIENCTBYS KaHTHUJIEBEPa C 00pa3IoM. B Ipyrux pexkmmax yCTaHOBKa CMe-
IIIEHUsT TaK K€ MOBBICUT TOYHOCTH 3a/[aHUsi OIMIOPHOIO 3HAYEHMs OOPATHON CBSI3H.

IToaBox k obpasity

[ToxBox 3amyckaeTcst KOMAH/IO MEHIO KHOIKA & / Tonso.

[Tocste 3amycka KOMaH[IbI TOJBO/IA, B OKHE IAPAMETPOB CKAHUPOBAHUSI HAYHET YBEJIUIUBATHCS
3HAYEHUE CUETYMKA [IIAr0B, II0Ka3bIBaoIlee, Ha KAKOe PACCTOSIHUE CIABUHYJICS 0Opa3er; OTHOCUTEBHO
[TOJIOYKEHWsI, B KOTOPOM OH OBLI B HadaJie JAHHOTO MOAK/IIoUYeHus. Korma momBoj JeiiCTBUTEHHO
3aBEPIIATCs, TO WHIUKATOD IOJOXKEHUs Oy/eT yKe He B KpailHeM HUKHEM COCTOSIHHUU, & TIEe-TO
nocepeune. Eciu ke mMoaBOJT HE TIPOU3OIIES, & MUKPOCKOI IIPUHSI 33 HErO CJIyYaiHbINA 1TyMOBON
BBIOPOC B CHTHAJIE, TO WHINKATOD OCTAHETCS BHU3Y.

Ecau obpaser; 6bu1 nogseeH Ha Gosbinoe paccrostine (0o6praro 100 pm), a obparHas CBs3b
Tak U He cpaborajia, TO IMOsIBUTCSA COODIEHHE O HEYIAYHON IOIBITKE IMOBOJA C IIPEJJIOXKEHUEM
npoxoKuTh moasoa. Orsersre OK.

Hauamno CKaHUPOBaHUA

Eciu npowsoriiest yiadublil M10IBOJI, MOYKHO HAYMHATH CKAHUPOBAHUE. DTO OCYIIECTBIISIETCS KO-
MAH/[0{l MEHIO0 KHOIKH & / Z(X)Y) . Tocsie BBIIOJHEHUST STOH KOMAH/IBI B 3aBUCHMOCTH OT yCTa-
HOBJIEHHBIX [IAPAMETPOB MOABUTCS OJHO WJIM JBa OKHa ckanuposanwus (puc. 2.15). Ilo uzobpaxe-
HUIO TIepeMeIaeTcs MIaHKa, TOKa3bIBAIONad TEKYIIYIO CTPOKY cKanmpoBaHus. [Ipu mosrydennn ote-
peIHOro n300pakeHust, OHO MOXKET ObITh ABTOMATHYECKH OTKPBITO B HOBOM OKHE, & MOYKET OBITH
upouraopuposano (paszuei 2.2.9). Ilocse Toro, Kak cHATO ouYepeHOe N300paKeHNe, CKAHUPOBAHIE
MIPOJIO/I?KAETCST B TOM 2Ke€ OKHe B 00OpaTHYIO CTOpOHY. B To Bpems Korja ujaeT ckaHnupoBanue, Boi
y2Ke MOxKeTe 00pabaThBaTh OTCHSITHIE M300DaKEHUSI.

N3meneHue pasMepoB OKHA CKAaHUPOBAHUS

C nomompio koman mMerto Ckanuposanue, [Tpubiusurs u Crkanuposanue, YIaauTh UM KHO-
10K ¥ 11 /¥ MOXKHO YBeJININBATD U/IM YMEHBIIATH PA3MePhl YIACTKA CKAHIPOBAHI (ecsin pazmepsl
TEKYILEro y4acTKa 9T0 I03BOJIOT). s yMeHbleHus: BoiGepuTe HY>KHYIO YaCTh IIOBEPXHOCTU U
naxkmute [Ipubiu3uts. HoBoe m3obparkenme 6yaeT COOTBETCTBOBATL BBIOpAHHOMY ydacTKy. Jlyst
yBeJINYeHUsI BLIOEPUTE YIaCTOK IIOBEPXHOCTH, KOTOPOMY OyJ/IeT COOTBETCTBOBATH HA HOBOM M300pa-
JKEHUU TeKyIlee OKHO, U HaxkXmuTe ¥YaajanTb. CKaHumpoBaHue OyIeT MPOJOJIXKEHO B TEKYIIEM OKHE,
HO ¢ HOBBIME TapaMerpamu. OHOBPEMEHHO U3MEHSTCsI YCTAHOBKU B OKHe [lapamerpsr.

V4acTKu BCEr/ia BBIAEIAIOTCA C TEM K€ COOTHOIIIEHHEM CTOPOH, KaK ¥ TEKYIIEero KaJpa.

CMemeHne OKHa CKaHUPOBaHUA

Jljtst TOrO, 9TOOBI IEPEMECTUTH OKHO CKAHUPOBAHUS B JPYrOe MECTO, BIOEpUTE KOMAaH/y MEHIO
CkanupoBanue,/ YCTAaHOBUTD CMEIIECHUE UM HAXKMUTE KHONKY 2 1 Boibepure KOMaHy YCTAHOBUTD
cmerrenne. Kypcop npumer Bug mutiieHu. [Ipunenbrecs mM HA TO MecTO, Tze OyeT MEeHTP HOBOIO
n300parKeHus, 1 HAKMUTE JIEBYIO KyaBuiry Mbinu. CkaHupoBanue OyJIeT MPOIOIKEHO B TEKYIIEM
OKHe, HO ¢ HOBbIMH IapamMerpamu. OIHOBpEMEHHO U3MEHSITCS YCTAHOBKHU B OKHe [lapameTpsl.
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Puc. 2.15. CkanupoBanue moBepXHOCTH.
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Ilepesamnyck ckanupoBaHus

Ecmu mo kaxoii-To npuuune Bbl XOoTHTE MOJyYUTH HOBYIO KAPTUHKY TOTO YYaCTKa, KOTOPBIN
ceiiuac CKAHUPYeTCs, He J0sKUIasich OKOHYAHUs! TEKYIIero CKaHupoBatusl, HaxmuTe kuonky U wim
. D1u ke komamap! HocTynHb 13 Meno Ckanuposanue — 91o Iepesamyck Ceepxy u Iepesaryck
Cuuzy.

IloacTpoiika 1moJio>kKeHus CTOJIUKA

Ecnu Bo BpeMsi cKaHWpOBaHUS M3-33 TEMIIEpATYPHOro jpefida U M0 KaKUM-JIU00 eIre Ipu-
qrHaM 00pa3er] OTOIIe I CJUIIKOM IAJIEKO, WJIM HA0DOPOT, 30H], HAYAJ 33JIeBaTh 33 IMOBEPXHOCTh,
TO 0Opas3er, MOXKHO IIOJBUHYTH ¢ IOMOIIBIO KOMAHJL IOIIAr0BOr0 MOABOA,/0TBOAa. s 3Toro ecrh
KHOIIKH 2= 1 #=. BbIloJIHenne 3Tix KOMaH/, lIepeMeIiaeT CTOJIMK Ha OJIMH IIar II1aroBoro JBUTaTesIsd
BBEPX WA BHU3. Y YUTHIBAATE, YTO ¥ MEXAHUIECKON CHCTEMBI BCETIAa CYIIECTBYET HEKOTOPDIi JIIOMT,
U [IPU IIePBBIX IIarax lepeMelieHns CTOJIMKa MOXKeT He IIPOU30HTH.

OcraHoBKa CKaHUPpOBaHUA

YT06bI OCTAHOBUTH MPOIECC CKAHMPOBAHUS, HAXKMUTE KHOTIKY O BBIOEpHUTE KOMAHIy MEHIO
C3M/ OcranoBuTb. Y4TuTe, 4TO BO BpeMsl CKAHMPOBAHUS OKHA CKAHUPOBAHUS 3aKPBITH HEJIb34.

BrikiodyeHne nuTaHusd MIaroBoro ABUrarTeJjis

oy

IIuranue marosoro JABHUT'aTeJId MOZKeT OBITHL OTKJIIOUCHO KHOIIKOH ¥=. DTa KHOIKA IIOSBJISCTCS
Ha ITaHEJIX UHCTPYMEHTOB, TOJIBKO €CJIM Ha CEpBEPE pa3pelieHa TaKasd Oolepallus.

BricTphIil OTBOI, UTJIBI

B mmkpockore ecThb BO3MOXKHOCTH OTBECTU HUIVIy OT ITOBEPXHOCTH IIPU MOMOIIM THE30MAHMUILY-
JIATOpa B KpaiiHee mosioxkenue. Ecu mocse 3Toro HadaTh 0OBIYHBIN OTBOJL IIPU ITOMOIIH IIIAIOBOIO
JIBUTATE/Is, TO MEHBIIE BEPOSITHOCTD MOBPEIUTh 30H 1. OTBOJ IIPY IIOMOIIX [TH€30MAHUITYJIATOPA BbI-
HOJIHAETCS HAYKATHEM HA KHOIMKY —==. II1aroBblil JBUTaTEIb IPH 3TOM HE TPOTAETCH, a IIPU JIIOOOM
CJIeIYIONEM JIeCTBUU KHOIIKA aBTOMATHUYECKH OT?KHMAaeTCH.

2.2.4 Cudgarue 3aBuUCUMOCTEN

Pexxum ckanupoBaHus 3aBUCUMOCTEH 3aBUCUMOCTD TIO3BOJISIET TTOJIYIUTh 3aBUCUMOCTDH CUTHAJIA
110 BBIOPAHHBIM KaHAJAM OT OJIHOTO WJIM JBYX apryMeHTOB. Hampumep, 94T00bI MOy IUTh B PEKUME
ACM saBucumocts F(Z), HykH0 BbIOpaTs kanan OTkionenune, n apryment Z. [Tpu 3amycke ckaHupo-
BaHUsI OTKPBIBAETCSI OKHO, B KOTOPOM BBIBOJSITCS OTCHSITBIE KPUBBIE. 3€JIEHBIM IIBETOM BBIBOJIUTCS
pe3ysbrar IpaMoro npoxoja (moasox), kpacabiM — obparnoro (orsox). Ilkasa aBroMarudyecku
MacCIITabUpyeTcs: TaK, ITOOBI BCe KPUBBIE YMEIAJINCh Ha n300parkernu. Ecan B mapaMerpax CKaHU-
poBanust Yucao CKAHOB OTJIMYHO OT HYJIsI, TO OY/IeT OTCHSIITO yKA3aHHOE YHCJIO KPUBBIX. Pe3ysbrar
CKAHUPOBAHUSI YCPEJHSIETCS 110 YUCJLY IPOXOJOB IO Mepe CHATUsl KpUBBIX. Eciu jyist mapamMerpa
YHucsio ckaHOB yCcTaHOBJIEHO 3HadeHue (), TO yCpeHEeHUs He IIPOUCXOJUT, a CKAHUPOBAHUE ITPOJIOJI-
JKAeTCsl JI0 OCTAHOBKH 0JIb30oBaTeseM KHOIKoM & i komanioit Mmenro C3M/ Ocranosuts. B arom
CJIydae COXPaHSETCs TOJIBKO PE3YJIbTAT ITOCJIEIHErO ITPOXO/IA.

[Ipu cHATHE 3aBUCHMOCTH OT JIBYX ApryMEHTOB, MOSIBJISIETCS OKHO, AHAJIOIMYHOE OKHY CKAHU-
POBaHUSI TIOBEPXHOCTH, HO IO OCH X B HEM OTKJIAJIBIBAETCS MEPBBI apryMeHT, a 1Mo ocu Y BTOPOIA.
IIBerom mepeaercs: 3HAYEHE BHIOPAHHOTO KAHAJIA.
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2.2.5 Ocunanorpad

Pexxnm ocrmorpada 3aIycKaeTcss BLIGOPOM KOMAHIbI MEHIO KHONKH & / Ocumstorpad. B
OTBET Ha 3Ty KOMAHJIy OTKPBIBAETCS OKHO, AHAJIOIMYHOE OKHAM CHSITHUSI 3aBHCHMOCTEH, B KOTOPOM
10 TOPU30HTAJLHOW OCH OTJIOXKEHO BPEMS.

Ha/l0 OTMETHTD, UTO BCe KOMAH/BI MEHIO KHOIKH & SIBJISIIOTCS B3AUMHO HCKJIOUYAIONIIMI, T.e.
[P 3aIyCKe JIF0OOr0 HOBOT'O IIPOIECCa TEKYIINN OCTaHaBIUBaeTCsI. [ljist TOro, 9T00BI yBUIETH CUTHAT
ocriorpada 0JHOBPEMEHHO CO CKAHMPOBAHWEM IIOBEPXHOCTH, MOYKHO BOCIOJIB30BATHCsI IIPOTPAM-
moit Fmboard.

2.2.6 Monynauusa Z

Pexxum momymnsmuu Z 3ammyckaercs BHIOOPOM KOMAHIBI MEHIO KHOIIKH < / Monynsanus Z. B
HeM Ha Z-KOOPAWHATY IMOJAETCS C HEKOTOPOH aMIIUTYION W 9acTOTON OfuH U3 Hpoduieil — mM-
[IYJIbCBI, TPEYTOJIbHBINA TPO(MUIIb, WA CHHYCOUIA. DTOT PEXKUM YI00HO HCIIOJIb30BATE JJIs I0A00Pa
ONTUMAJIBHBIX TTApaMeTPOB 0OpaTHOi CBaA3u. B OKHe CKAHUPOBAHUS MPU ITOM KPACHBIM I[BETOM
[OKa3bIBAETCsI IPOMUIH UJIEATBHOIO OTKJINKa (eciim BBIOpAH TUII JIAHHBIX BBICOTA), & 3eJeHBIM -
peabHbI TPoMUIb, KOTOPLIA 0TpabaThIBAET 00OpATHAS CBSI3b.

2.2.7 ®oronmon (pexkum ACM)

Komana Menio KHOIKE & / DOTOIHOM BLI3BIBAET OKHO, B KOTOPOM IOKA3LIBACTCS IOJIONKE-
HUE JIA3epHOro myvka Ha (HOTOIUOJE W UHTEHCHBHOCTH ITOTO MydKa. DTa (DYHKIWS UCIOJb3yeTC s
B [EPBYIO OYepe/ib ITPU HACTPOUKe Jiazepa mepej ckanupoBanneMm B pexxnmax ACM u PACM. Ec-
JIA MOHUTOP HaXOJMUTCS PsJIOM ¢ MUKPOCKOIIOM, TO yJI0OHO, IVisiig Ha oKHO Porommosa, Bpararh
HACTPOEUYHbIE BUHTHI (DOTOIMOMA U JIOOUBATHCSA XOPOIIEro MO aHus Ha Hero Jia3epHoro Jiyda. B
MeHIO Byl MOKHO OTMETHUTB IaJouKoil cTpouky HopMupoBaTh 10 MHTEHCHUBHOCTH — TOTIA OTKJIO-
HEHUe Jiy4da Oy/ieT HOPMAJU30BATHCS C YUYETOM €r0 WHTEHCUBHOCTH — MPU HU3KON MHTEHCUBHOCTH
CUTHAJIA TyBCTBUTENIBHOCTD He Oy/IeT maj aTh.

2.2.8 CHsaTue KpuUBBIX B TOYKE U300parKeHUs

CHsATHe KPUBLIX B TOYKE CKAHUPYeMOIo M300parKeHusl 3allyCKaeTcsl BLIOOPOM KOMaHJ, MeHIO
KHONKH & / ¥(Z) B..., D(Z) B... , It(Z) B..., It(Ut) B.... Kypcop npumer dbopMy MHUIEHH, U TPH
Ha’KaTUH Ha TI0JIe TEKYIIEro OKHA CKAHUPOBAHWUS IMPOM3OMIET 3aIlyCK CKAHUPOBAHUST 3aBUCHMOCTH
¢ HAYAJBbHBIMH KOODJWHATAMHU, COOTBETCTBYIONIMMHU 3TOH TOUKe. IlapamMeTpbl, COOTBETCTBYIONIHAE
BBIOPAHHOMY PEXKUMY, OY/IyT AaBTOMATHYIECKH BBEJEHBI HA 3aKJIAKE 3ABUCUMOCTb.

2.2.9 JlonoJiHUTe/bHbIE€ KOMAaH/Ibl

[ToMuMO onucaHHBIX BhIlle BO3MOXKHOCTEN, Tporpamma PemtoCkan OHnaliH comepkuT HabOP 10-
[TOJTHUTEJIBHBIX KOMaH]I JjIst Pa00OThI Tpy cKaHupoBanuy. OHU MTO3BOJISIIOT BBIIOJHATE CIEINAbHBIE
OTIepaIuu 10 YIIPABJIEHUI0 MUKPOCKOIIOM U HACTPOIiKe MHTEpdEHca.

BricTpshlii TOABOA 1 OTBOI 30HIA

st 6BICTPOro HepeMerneHnsl 30H1a (HAIPUMED, JJIs ero OTBOJa B KOHIE PafoThl) BOCHOJb-
syiirech koman i Mero C3M/ Ilepemecturh obpaszer. DTa KOMAHJA BBIIOJHIET IE€PEMEIEHIe
obpaslia Ha yKasaHHYIO BEJMYHHY BBepX (K 30H1Y) Wi BHU3. B mosiBuBimemcst okue (puc. 2.16)
HaXKaTHeM Ha KHOIKY HaGepuTe HeOOXOAUMYIO JINHY IIePEMEICHNst U BBIOEpUTE HAIIPABJICHHE JIBU-
JKeHnns obpasra.
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Mepemnewenre obpasya
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Puc. 2.16. Menro st 66ICTPOro MOJIBOJIa U OTBOJIA 0OPA3Ia.

O6MeH cOoOoOIeHnIMU

JLjist oOMeHa COODIIEHUSIME C CEPBEPOM U OCTAJIbHBIMU KJIMEHTAME HY>KHO OTKPBITh CIIeIHaIbHOE
oxHO Jar. D10 MOXKHO cae1aTh, ormerus myHKT OKHO dara B Meno C3M, Ml HAaXKaB Ha KHOIKY 9.
B noute Tloncoenuaennbie KaneHTH OKHA UaT MOKA3BIBAIOTCH BCE KJIUEHTHI, TOJIKJIIOUEHHBIE K CEpP-
Bepy, B noJie Vcropusi — Bce coobienusi, KoTopble Bl ornpaBuin win moxyamiun. s Hanucanus
coobrenuil cayzxur tTperbe nose (OrnpaBurh cooblieHue), B KOTOPOM BbI MOXKeTe BBECTU TEKCT
cBOero mnocjanus. Ecim 0HO mpenHa3HatMeHO BCeM KJIMEHTaM, MOJCOeJIMHEHHBIM K CEPBEPY, MPOCTO
Ha)XMUTEe BBOJI, U COODIIeHre OyIeT oTmnpaBieHo. UTo0bI COODINEeHre MOMAaI0 TOJBKO K HEKOTOPBIM
13 KJIMEHTOB, BbLIeIUTe uX B mojie llomcoenaeHHbIe KIIMEHTHI C TIOMOIIBI0 MbImu 1 KHOMOK Ctrl
u Shift, mocite gero Toxke HaXkMuTe BBOJ. Bee oTmpaBiieHHBIE COODIIEHNUS TOABIISIOTCS HE TOJIBKO ¥
KJINEHTOB, K KOTOPBIM OHU OTIIPABJIEHBI, HO U B OKHE coobrenuii cepsepa Coobrienus.

PexxumMm coxpaHeHUs M300pa>keHuit

Kora BerI BeImO/IHSIETE CKAHMPOBaHUE, ABTOMATUIECKH OTKPBIBAIOTCS OJIHO UJIX JBa PabOIMX OK-
Ha, B KOTOPBIX B PEKUME PEaIbHOI'O BDEMEHHU BBIBOSTCS MOy daeMble n3obpakenus. Kax mpaBuiio,
[IporpaMMa HACTPOEHA TAKAM OOpPa30M, UTO IOCJE 3aBEPINEHUs] 0YEPEIHOIO KaJIpa CKAHUPOBAHUE
cpas3y ke MPOIOJIZKAETCS B IIPOTUBOIIOJIOKHOM Hanpassenuu. [Ipu sToMm B pabounx OKHAX MPEIIbI-
JAylue KapTUHKA [TOCTEIIEHHO 3aMEeHSIOTCs Ha HOBBIE. [l paboThl ¢ OTCHATHIMHU M300paKeHUAMU
HY?KHO COXPaHWUTb WX, B IPOTUBHOM CJIydae 3TU JIaHHbIe Oy/yT 3a0bITHI 110 MEpe IIPOXOXKJIEHUsI
CJIEIYIOIIEero Kajpa. UToObl JaHHBIE COXPAHSIINCh W BBIBOIWJINCH B HOBBIX OKHaX, B meHio Cka-
HUPOBAaHNE HAIPOTHUB IO/ 3aXBAT JIOJKHA CTOATH FAJI0YKa, ITO PABHOCUILHO TOMY, 9TO HAXKATA
KHoIKa, . DTy omepanmo HeoOX0IIMO IIOBTOPATE /LIS KaxKI0r0 HHTepecylommero Bac kajpa. ABTo-
MaTU3UPOBATH ITY MPOIELYPY MOXKHO IIPH ITOMOIIY HEKOTOPBIX HACTPOeK. Ecin BrIOpaTh KOMAHLY
merio C3M/ Ounuu KjueHra... , TO HOABUTCS OKHO, NOKazaHHOe Ha puc. 2.17. B Tpex HMKHMX
HOJIAX OKHA BbI MOXkKeTe BUAETH (M CKOPPEKTUPOBATDH IIPU HEOOXOAUMOCTH) UH(MOPMAIHIO, KOTOPast
ObLIa, BBeJIeHA TPHU HOJKJIOYEeHHH K MuKpockory. O ToMm, 94To 310 3a mHMOpMAIUs, HAIUCAHO B
pazzmene 2.2.1.

Ecin ormedeno moste ABrocoxpanenue, TO Bce IOJydaeMble H300parkeHust Oy/yT aBTOMATHIECKA
3allUCbIBAThCA Ha JUCK B KaTaJIorT, yKa.3aHHbII>i B IIOJI€ HyTb.

[Tapamerpsr BeipaprauBanue n MacimrabupoBaHue OTBEYAOT 3a TO, KakK OyjeT 0ToOparxKaTbCst
nadoOpMaIys B pabounx OKHAX CKAHUPOBAHWS IOBEPXHOCTH W HE BJIUSIOT HA caMmu JaHHble. [Ipn
BBIPABHUBAHUN CUUTAETCS CPEIHUAN HAKJIOH JJI KAXKIO0M CTPOKU M aBTOMATHIECKY BBITUTAETCS U3
nee. MacmrrabupoBanue MOACTPANBAET I[BETOBYIO MIKAJY OTIEIHHO IOJ KAXKJIYIO CTPOKY, TaK 9TO
JIAHHBbIE OKa3bIBAIOTCA “paCTAHYTHI’ Ha BECh JMAIA30H I[BETOB. PeKOMEH IyeTCsl MCIOJIb30BaTh 00e
OIIINH, ITOCKOJIBKY TaKasi 00paboTKa JiejaerT n3o0parkenre 6ojiee HALJISJHBIM U [TOJYEPKUBAET MEJI-
Kue jeraju. be3 Hee MOXKeT ObITh TPYIHO C IIEPBOrO B3IJISJIA OIEHUTH KAYECTBO M300DaXKEHUSI.

[Mapamerpsr Hyma. npu cmene Hatp-s, ymwi. npu macmrabupoBanuu u Jyiur. npu cMenieHun
BKJIIOYAIOT PEYKUMBI, B KOTOPBIX YK€ MMEIOIIHNecs JaHHble OyyT BBIBEJEHBI B HOBBIX OKHAX IIPW,
COOTBETCTBEHHO, IIOBTOPHOM CKaHHPOBAHUN, U3MEHEHUN PAa3MePOB OKHA CKAHUPOBAHUS U CMEIEHUN
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Puc. 2.17. OxHO HaCTPOEK, OIPENESIONUX PaboTy MPOrPaMMBI C IIOJIYYaeMbIMA N300PaKEHUIMU.

OKHA CKAHUPOBAHUSA. JTO TAET BO3MOXKHOCTb HE MOTEPSTHh JAHHBIE IIPU IPEXKICBPEMEHHON CMEHe
00JTACTH CKAHUPOBAHUSI.

NzmeHeHne nMeH cKaHUPyeMbIxX aiijioB

[To ymoyaHuto OTCHATBHIM ailjiaM JarTcsd UMEHa B COOTBETCTBUU C WMHQOpPMAaIneil, KOTopas
ObLIa BBEJIEHA TIPU MOJKJIIOUEHNN K MUKpocKoly (pazzen 2.2.1). Ecim 110 KakoH-TO IpUYnHE HyKHO
U3MEHUTHh UMEHa, 9TO MOXKHO ¢/esaTh Ha 3akiaanke Coennnenne B mosie Obpasern. Homepa, mpucsa-
nBaeMble aitaaM, I3MEHSIOTCA B TabuIe Ha 3akaaake [lapaMerpsr.

Bxkirouenune 3BYKa

Jns mrOpMUpPOBaHUS IKCIIEPUMEHTATOPA, O HEMOJIaKaX [IPU CKAHUPOBAHWU IIPEJLyCMOTPEHDI
3BYKOBBIE CHUTHAJIBI, COODIMAIONINE O TOM, UTO 30H] CJUIIKOM OJIM3KO IMOMAOIIe] K 06pa3iry, Jimbo
Hao00poT, He JocraeT A0 Hero. OTKIIIOUEeHNEe STUX 3BYKOBBLIX CUIHAJIOB, JOCTYIIHO B OKHe Tekyiiue
IApaMeTPBI [Is 3TOTO €CTh KHOMKA M (ILTi “@). Ecnu nunaMuk, HApUCOBAHHBIA Ha KHOIIKE, Iepe-
YEPKHYT, TO 3BYKOBBIE€ CUTHAJIBI BBIKJIIOYEHBI, B IPOTUBHOM CJIyYa€ BKJIOYEHBI. 1TOOLI M3MEHUTD
COCTOSIHHE KHOIIKH, IIPOCTO HAXKMUTE Ha, Hee.

2.2.10 OxkoHuyaHue paboOTbI

Korma skcriepuMeHT OKOHUYEH, OCTAHOBUTE CKAHUPOBAHUE U OTCOEIMHUTECH OT CepBepa, MoCJIe-
nosaresbao yopas ramouku B Menio C3M/ Toncoenunurnes Macrepom u C3M/ Tloacoeaunurs-
csg Kimmenrom. Ilpy 3akpbiTuu mporpaMMbl BCe TEKyIHMe IIapaMeTpPbl, a TakK Ke KaJuOpOBOYHbIE
KOHCTaHTBI, IIOJIyYEeHHbIE C CEpBepa, aBTOMATUYECKU COXPAHSIIOTCS Ha Balmem KoMmibioTepe, U Ipu
CJIEJIYIOIIEM 3AITyCKe IIPOrPAMMBI OYLyT BOCCTAHOBJIEHBHI.
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Ob6paboTka m300parKeHuii ¢ ITOMOMILIO
rmporpaMmbl “PemtoCkaH Onnaiin”

[Tporpamma PemtoCkan Oxnaiin mperocrasisier mupokuiit Habop dyHKIMH 06pabOTKN 1 aHAJIU-
3a M300parKeHnii. YCIEITHOCTh UX UCIOJb30BAHNS 3aBUCUT OT IIOHUMAHUS IOJb30BATEIEM METO/IOB,
WCIOJIB3YEeMbIX TIPY MOJyIeHUN JIAHHBIX U UX 00paboTKe.

3.1 O6mmwmit Bua mmporpaMMbl

OCHOBHOE OKHO IIPOrpaMMBbl IIPEJICTaB/IeHO Ha pucyHKe (puc. 3.1) Beepxy pacmosioxkeno riasHoe
MeHI0, cocrosiee u3 6 gacreit: merio Paitin, C3M, Bun, Oxna, Onsaita u [lomoms. [Tox Hum pacto-
JIOXKEHA TIaHe b Jijist paboTh ¢ (aityiaMu, erne HUXKe JIBe MMaHe/ U, CoJiepKaliie Habop MYHKIU st
00paboTKu n300parkenuii. B camMoM HU3Y IJIABHOIO OKHA ITPOTPAMMBI HAXOJIUTCSI CTPOKA, COCTOSTHHS.
Bo BpemMs paborel mporpaMMbl B Hell BBIBOAUTCS pa3Has [MoJie3Has MHMOpMAaIs.

3.2 Hacrpoiika obmmux nmapamMeTpoB

st obecrievenusi yj100CTBa pabOThI C KJIIMEHTCKOM YacThiO IPOrPAMMHOIO 0OeCIeYeHus: B TJIO-
6ambaOM MeHIO Paiin npeaycmorpena komanga Onruu. [Ipu BbI3oBe 3TON KOMAHIBI MTOSIBJISETCS
OKHO ODIIUX ITapaMeTpoB, B KOTOPOM KJIMEHT 110 CBOEMY YCMOTPEHUIO MOYKET U3MEHSITh Pa3JIMIHbIE
nacrpoiiku. OkHO comepxut Tpu BriIaaku: uarepdeiic, baza mamnusix u O6nosenus. Buusy pac-
nosioxkerbl KHOKKM: OK — npumenuTs m3menennsi, OTMeHa — OTMEHUTH U3MEHEHUsI U BBIATH U3
JIMAJIOrOBOro OKHa, I10 yMOI9aHNI0O — BOCCTAHOBJICHHS 3aJIAHHBIX 110 YMOJIYIAHUIO IIAPAMETPOB BO
BCEX BKJIQJIKAX.

Bo Brnagke UnTepdeiic npecraBieHbl OCHOBHBIE HACTPOWKHM MOJIB30BATEIHLCKOIO HHTEpdeiica
(puc. 3.2). s usMenenus s3blKa nHTEpdEiica HeOOXOUMO U3 PACKPBIBAIONIErOCs CIUCKA B ILYHKTE
3wk nHTEpdeEiica BHIOpaTh HYKHBIN SI3BIK.

IIpu obpaboTke m300pazkeHUil B IEJIOM psje PUIBTPOB HEOOXOIUMO YCTAHABJINBATH 3HAYEHUS
TeX WJIM UHBIX IapamMeTpoB. Kcim BBl cobupaerech UCIOJIB30BaTh TOJIBKO T€ 3HAYEHUsI [1apaMeTPOB,
KOTOPBIE YCTAHOBJIEHBI 110 YMOTIAHUIO, TO MOYKETE B ITOM JKe BKJIAKE YCTAHOBUTD IAJOYKY HAIIPTUB
nyuakra CTaHgapTHBIE OMIUN IIJIATTHOB.

Hacrpoiika ITomH0o9KpaHHBI peKUM TMO3BOJISET BHIOPATH YA0OHYIO KOHMUTYPAIIAIO JIJIsI TIOKA3a,
n300parKeHUl B MOJTHOIKPAHHOM DEXKMME B CJIydae, eCJU K KOMIIBIOTEPY IMOJKJIOYEHO HECKOJIHKO
MOHHUTOPOB. BBl MOXKeTe BBIOPaThH, Ha KAKOM U3 HUX OY/IyT MOKA3bIBATHCS M300DarKEHUsI.

45
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Puc. 3.1. OcHOBHOE OKHO IIPOrPaMMBbI
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Puc. 3.2. Oxno O6mme mapamerpsl, BKaaaka MaTepdeiic.
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Puc. 3.3. Okno O6iue nmapamerpsl, BKIajaka ba3a JaHHBIX.

B mosie PykoBojICTBO 10J1b30BaTE ST MOXKHO yKa3aTh JIOKAJIBHBIA ajipec, 10 KOTOPOMY PacIio-
JIOXKEHA T10JIb30BATE/IbCKAsL JOKYMeHTaust (IPU OTJIMYAU OT IyTH, YKA3AHHOIO [0 YMOJIYAHUIO).
B noste lpeanoarurenbabie euHATIBI MOKHO BBIOPATH M3 PACKPBIBAIOIIETOCH CIUCKa 0O03HAYEHUE
€JIMHUIL, U3MEPEHUsI, KOTOPOE TPEINOUTUTENBHO B MOIUCIX 10 OCsiM. [lepBOHAYAIBHO MPEIIIOYTH-
TeJIbHBIE €JIMHUIIBI HE BHIOPAHBL.

Bo Briasike Basa JaHHBIX 110 yMOJIMAHUIO YKa3aHbl HAUMEHOBAHNE U IIyTh K Oa3e n3o0paskeHuit
nporpamMbl PemToCkan Onnalin B ceru MuTepHer, a Tak:ke HEOOXOAUMBIE JJIs BXOJA B 6a3y WM
HoJsib30BaTess U naposb (puc. 3.3).

Bo Britasike O6HOBIIEHUST MOYKHO YCTAHOBUTD (DYHKIINU ABTOMATHIECKON TPOBEPKU OOHOBJICHU I
(upu HagMYUM NOJAKJIIOYeHUs K ceru HTepHeT), a TaK:Ke IPOBEPKU OOHOBJIEHUIA B JIOKAJILHOM Xpa-
awmnme (puc. 3.4). B mociensem ciryuae HeOOXOIMMO YKa3aTh MyTh K JIOKAJHHOMY XPAHUJIUIILY
obuossiennit mporpammbl PemtoCkan Onnaiin B crpoke JlokaabHoe xpanuiuiie. B crpokax [laker u
3arpy3duK Mo yMOJIYaHUIO YKA3aHbI JAHHBIE O COOTBETCTBYIOIINX IIPOrPAMMHBIX ITpOAyKTax. Eem
BBl HE XOTUTE, YTOOBI IPOrpaMMa ABTOMATHYECKH MPOBEpsijia Hajumdee OOHOBJIEHWIt, ybepuTe ra-
JIOUKY HampoTuB myHKTa IIpoBepsiTh obmoBmenus. [locme Toro, kKak Bce HEOOXOMMMBIE HACTPOMKHI
cestanbl, HaxkMuTe KHONKY OK.

3.3 Pabora c daitiamu

[Tporpamma mMoxkeT paborars ¢ daitaamu, mosryYeHHbIMI Ha MuKpockornax @emroCkan, Nanoscope 11,
Nanoscope III, u HekoTOpBIX Apyrux MUKpockonax (cm. tabmumy 3.1). Ilpu coxpanennn daiiios
Nanoscope II, III B TekcToBOM 3aroyioBKe (aiiia coxpaHsieTcst TOJIbLKO NHMopMAaIms, obmast ¢ Gpop-
maroMm paitioB PemroCran. TekcTOBBIN 3arooBoK daiiaa Bcerga MOXKHO IIPOCMOTPETh, BbIOpaB
komany merio Bun/ Ilapamerper....
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0buMe napaMeTpbl =

Wrrepdeiic | GasaaanHerx | OOHOBAEHWA

MNpoEepATE 0BHOENEHKA

MpoBEpATE B NOKANEHOM XPAHMAKWLE

MakanbHoe sparnue [%:“FemtoScantinstalpre-release C]
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Jarpyzusk [setup.exe

[ Ok ” OTheHa ][ Ma gMDnuaHum]
Puc. 3.4. Oxnao O6mme nmapamerpsl, BKiIaaka OGHOBIEHUS.
Popmar Tun manHbIX

Dopmar daitia nmvenu daitia TloBepxuoctu | Kpussie
PemtoCkan Onnaiin *.spm . .
NT-MDT * mdt, *.sm2 . °
NanoEducator (NT-MDT) *.spm .
NanoScope 11 *077? .
NanoScope 11T *.077 .
Dimension (VEECO) *.077? .
Ckan 8 * tmd .
Park Scientific * hdf .
Molecular Imaging * stp .
Asylum Research (Igor Pro) * ibw . .
WSxM Nanotec Electronica * ¥ .
Nanotop * spm .
Amphora (onruy. naHHbIE) * tlk .
WITec * wip .
Omicron * par .
Nanosurf * nid .
Pacific Nanotechnology * pni .
Digital Surf * sur .
AIST-NT * alst . °
LEO * tif (16-bit grayscale u nBeTHbBIE) .
JEOL *.tif (16-bit grayscale) .
Bitmap * bmp .
Jpeg *.jpg, *.jpeg .
TexcTorlit popMaT * txt, *.dat . .

Tabsuma 3.1. Bocnpuaumaembie GopMaThHl TaHHBIX.
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3.3.1 OrtkpbIiTue u umMnopT daiijion

JLy1st TOrO, 9TOOBI OTKPBITH (haiiyl HasKMUTE Ha KHOIKY o MM BEIOHPETE KOMAHJLY MEHIO Daiin/
OtkpbiTh. B nossisiomemest okue (puc. 3.5) Bl MoxkeTe BbIOpaTh cpasy HECKOJILKO (ailjioB, uc-
mosib3yst coderanust Kiaapuin Shift mim Ctrl u mesraka JjieBoit KHONKK MBI, BeiOpanubie dailipt
MOI'YT OBITH OTKPBITHI KasKJIbIil B OT/IEJIbHOM OKHE, UJIU YK€ BCe BMeCTe B OJIHOM 0biieM okHe. [[jist
sroro mapamerp COBMeCTUTD JOKYMEHTHI Hy?KHO IMOCTaBUTh B 3HavueHne Her wim Jla coorBeTcTBEH-
HO. YT0O0OBI M3MEHUTH 3HAYEHUE, YCTAHOBJIEHHOE JIJTs JTAHHOT'O TIapaMeTPa, MEJKHUTE JIEBOH KHOMKON
MBI TI0 TIOJIIO C €r0 TEeKYyIuM 3HadeHuneM. [locireianit KaTauior, n3 KOTOPOro ObLIN OTKPBITHL WA
B KOTOPOM OBbLITN COXpaHEHbI (hailyibl, 3AIIOMIUHAETCSI [IPU BBIXOJIE U3 IPOTPAMMBI, I ABTOMATHIECKH
BOCCTAHABJIMBAETCS IIPU HOBBIX 3allyCKax MPOrpaMMbl. TeKyIuii KaTaJor JJjis COXPaHEHUsI HOBBIX
daitsoB MOKHO U3MeHUTh KoMaH 1ol Menio Paii/ CoxpaHsTh B....
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Look i | £ BTM ~ O % i@

EEETM_2 Copy 1 of BTM_2.000
{ EEETM_2 Copy 1 of BTM_2.004
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ETETM_2.005

@] BTM_2.005
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@) BTM_2.006
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ET CopyZ of BTM_2
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File iz BTM_2 005 [v| [ gpen |

My Metwork, | Files of type: |Bce GOpraTEI [v] [ Cangel ]

MNaparetp SHaueHue
00 COBMECTUTE doKYMEHTEl  Her
H+unetp Bce

MoK asbiEaTE

Puc. 3.5. Okuo BBIGOpaA (haitios.

Komanzga mento @aitn/ OTKPBITH, KaK U KHOIKA L7, HO3BOJISIET HE TOJBKO OTKPBIBATH (haii-
JIbI 30HJOBOI MUKPOCKOIMHU (CM. BBIIIE), HO U UMIIOPTUPOBaTh jganubie u3 TekcroBbix ASCIT daii-
JoB u u3 rpaduueckux daiiios B dopmarax Bitmap (pacummupenne BMP) u Jpeg (pacruupenue
JPG/JPEG).

Hanuble B TekcToBbIX (haitnax (.tXt), OTHOCANMXCA K HOBEPXHOCTSIM, JOJIZKHBI ObITH OPraHu30-
BaHbBI CJeAyIonuM obpa3oM. IlepBbie /Be KOTOHKU, MU KOJOHKH C 3arOJIOBKAMU X U Y, JOJI2KHBI
3aJ1aBaTh KOOPJWHATHI TOYEK, a B OCTAJIbHBIX KOJIOHKAX YKA3bIBAIOTCS 3HAYEHUsI B 9TUX TOUKAX.
Kosonku pasznensitorcst Tabynsinmeit. Ecau kosioHOK Kpome X n Y HECKOJIBKO, TO OYJeT OTKPBITO
HECKOJIBKO M300pazkeHuii. B 3aro/loBKax KOJIOHOK MMOCJ/Ie HA3BAHUS Yepe3 3alaTyI0 MOYXKHO yKa3aTb
€JTMHUIIBl M3MEPEHMUS.
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Jlanuble B TEKCTOBBIX dailyiax, COMEPXKAIUX KPUBBIE, JIOJXKHBI OBIThH OPraHU30BAHBI B BUJIE
HECKOJIbKUX KOJIOHOK. KOJIOHKa ¢ rOpM30HTAJBHBIMI KOODJMHATAME JIOJIKHA JIMOO OBITH MEPBOIA,
b0 OBITH o3aryaBjieHa X. Bo BTOpOil KOJIOHKE JIOJI?KHBI PACIOIAraThbCs 3HatMeHUs. KCIu KOTOHOK
6oJibIIe JByX, TO Oy/1€T OTKPBITO HECKOJIBKO KPUBBIX. B 3aro/loBKax KOJIOHOK II0C/IE Ha3BaHUsI Yepe3
3alATYI0 MOXKHO YKA3aTh €IUHUIIBI M3MEPEHUSI.

[IporpaMma aBroMaTmdeckn pacmno3naer Gpopmar ¢ailiaa 1mo ero coaepKIMOMY, PACIINPEHNE HC-
[IOJIB3YeTCsl TOJBKO I y/I00CTBA TOJIL30BaTEe . BO3MOXKEH UMIIOPT Cpa3y HECKOJIBKHUX (DailioB.
Ecin rpadudeckuit daityn comepKuT majuTpy, TO 3HAYEHUS BBICOTHI IOBEPXHOCTU B MMIIOPTUPO-
BaHHOM (aiijie COOTBETCTBYIOT UHJIEKCAM ITaJIUTPhI. B IPOTUBHOM CJiyvae B BBICOTY ITpeoOpasyeTcst
WHTEHCUBHOCTH M300paKeHus.

3.3.2 BswicTperii npocmoTp daiiioB

Open @
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() <Pasmeps Hm [ Pazmep
() PassepTra [ Passeptra
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Puc. 3.6. Oxno BBIGOpa (haitioB it OBICTPOrO MPOCMOTPA.

[Ipu momoru KHOTIKH = wm BbIGOpOM KOMaHbl MeHio Paityi/ BbICTpbIl IPOCMOTD MOXKHO
OTKpaTh (DAlJIbl B BUJIe MAJEHHKUX ICKU30B JIJIsI PEJIBAPUTEHHOTO IIPOCMOTPa. B mosBuBIIEMCs
okze (puc. 3.6), Berenure daitibt st ipocMoTpa n HazkMuTe OTKPHITE. [IBONHON KIIMK 110 9CKHU3Y
OTKpbIBaeT a1 jyist gasbHeineil paboTbl. OKOIIKO ¢ 3CKU30M MOXKHO MacIITabupOBATh, IOTIHYB
3a yroJi, IIpM TOM KAYeCTBO KAPTUHKHU Oy/eT XyKe OpUruHaJia. Buji 3arojioBKa U JiereHibl, 0To0-
pakaeMbIX B OKHAX OBICTPOrO IIPOCMOTPA, OMPEIEISETCs B JUAJOIOBOM OKHE BbIOOpa (hailjaoB s
ObICTPOrO TpocMOTpa. B pamke 3arosloBOK yKa3bIBAETCs WHMOPMAIIUsI, KOTOpasi OyJeT MOKa3aHa B
3ar0JIOBKE OKHa OBICTPOTO IPOCMOTPA, a B paMke JlereHa yka3plBaeTcst COCTAB €ro JiereH bl Ecim
nanporus cioB [lokazars Bce Ha naHe/ i BHIOOPA [TOCTABJIEHA T'aJI0YKa, TO IIPU OBICTPOM IIPOCMOTPE
Ha KakJoe n300pakKeHue, cojeprKarlieecs B oJfHOM aiisie, OyaeT OTKPBITO OT/e/IbHOe OKHO. VHate
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Ha KayKJIplii daila 6yaer OTKPBITO TOJBKO OJIHO OKHO C MEPBBIM M300ParKEHUEM U3 COJIEPKAIIUXCS
B aite.

3.3.3 ABTomarmyeckwuii npocMoTp ¢daiiioB

Cnaip-woy 3|
PerypcueHo
Z:hstudentshSushkobAFMY2009\K arpoy ah090203_DNADNF

Janepwka, c |3
# MMyre i W| & T17./]8N0|]% P|% C.|& U|& 0| o
Zhstudents\Sushko \AFMA200...  090... oon 105.. 122, 7Bh. 217
Zhstudentsh SushkobaFN200.. 090, am 105 122, 517. 21.7.
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Puc. 3.7. [lapameTpsl aBTOMaTHYeCKOrO IIPOCMOTPA.

DaitsIbl JTIOO0T0 KATAJIOTA U €ro TOIKATAJIOIOB MOXKHO IIPOCMOTPETH B ABTOMATHIECKOM DEXKHIME
¢ nomorpio koManasl Paitn/ Coraii/-110y niM KHOIKN - . IIpu sTom Bam cuadasa Oymer mpemio-
JKEHO yKaszaTh mapamMeTpsl mpocMorpa (puc. 3.7). Ha KHOIKe B BepXHEH YacTH JMAJIora HAIMCAHO
Ha3BaHWE IAIKW, B KOTOPOil Oymer mpoxoauTsb npocMorp. Ilpu HaxkaTtuum Ha Hee BbI CMOXKETEe CMe-
HUTb IAIKY JJIsl IIPOCMOTPa (10 yMOJIIaHUIO BhIOpaHa TeKyIuas). B mose 3a1epkKa,c yKa3bIBaeTCst
BpEMeHHas 3a/IepKKa, a HAIPOTUB IyHKTa PeKypCHBHO MOYKHO OTMETHUTD, IPOCMATPUBATH BIIOYKEH-
HbIE TIAIKY WA HET. B IeHTpe Inaiora HaXoUTCs TabJIuIa, TJ1e IPUBEIEHBI BCE JIOCTYITHBIE (DANIbI
13 BbIOpaHHON manku. MoXKHO ynajisTh U3 TabIuibl ailibl, HaXKUMasi KJIaBUIY YIaJUTh WA BbI-
6upast komas Ty CKPBITH BbIJIEJIEHAE B MEHIO, TIOSIBJISIFOIIEMCS [P HAYKATHUY ITPABON KHOIIKY MBIIIIH.
Vnanerusie dailabl He OyIyT MOKA3aHBI IPA TPOCMOTPE, HO C JUCKA OHU HE YIAJISIOTCH.

[Mocsre naxkarus kuaonku OK mepesr Bamu OyyT OAMH 3a JIPYTUM MTOKA3BIBATHCS N300DPAKEHUST
¢ BbIOpaHHON BpeMeHHO# 3ajep:kkoit. MunnmasabHas 3aiepkka paBHa 3 ceKynaam. JTobbl mpu-
OCTaHOBI/ITb/IIpOﬂOJI)KI/ITb OPpOCMOTD, HaKMUTE Hp06e.]'[7 BBIXO/I U3 IIPOCMOTPa IIPOUCXOJUT IIPpU Ha-
katun Kiaasunm “Escape”. [lo okoHuaruy mpocMoTpa UK OyIeT MOBTOPEH ¢ caMoro Hadaja. [lpu
BBIXOJI€ M3 IIPOCMOTPA IIPOrPaMMa OTKPbIBaeT (ailjl, KOTOPBIil TOKA3BIBAJICS TTOCIETHUM.

3.3.4 Ileuarn daiinos

ITporpamma MO3BOJIET FOTOBUTDH K NEYATH W NedaraTh (ailibl n306parkeHuii, KPUBBIX, [HCTO-
rpaMM U TEKCTOBBIX Tab/uI[ ¢ mapamerpamu. st 3TOro HeoOXOIUMO BHIOpAThL KOMAHy MEHIO
®@aii/ TledaTh wam HaXkKaTh Ha KHOIKY = Ha TIaHeJH WHCTPYMEHTOB. 1Ipm ToM 6yeT ToKazaH
CTAHJAPTHBIA JIMAJIOT, B KOTOPOM MOXKHO BBIOpATh NMPUHTEP W KOJUIECTBO MEYaTHBIX Komuit. [Ipm
JKeJIAaHNH, TPEeJIBAPUTEILHO MOXKHO 3aIlyCTHTh IIPEJIIPOCMOTP HedaTu. LI 3TOoro BHIGEPHUTE ITyHKT
menio Paiir/ IIpennpocmorp neyaru.
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Puc. 3.8. OkHO npesBapuTeIbHOrO IPOCMOTPA II€YaTH.

ITpu sToM HpsiMO B OKHE U300pazkeHust OyJIeT OTKPBLITO OKHO IpeanpocMorpa (cm. puc. 3.8).

[Iporpamma mo3BosisieT medaraTh KoJutaxkKu. J[jist 9Toro HeoOXOIMMO BBIOPATDH KOMAHIY MEHIO
Daiin/ [Teuarars Kosuiaxk. IlosgBUTCS OKHO IIPEAIIPOCMOTpPA M JHaJjior HacTpoek nedaru. IIpu co-
CTaBJIEHUU KOJLJIaXKell Ha OJIHOM WJIM HECKOJIbKHMX II€YaTHBIX JIICTAaX COOMPAIOTCSI BCE OTKPBIThIE
n300pakeHusi, KPUBbIE ¥ THCTOIPAMMBI, KOTOPBIE OTKPBITHI Ha 3TOT MOMEHT. B KoJuTaxKe y4acTBYIOT
7 Te n300pakeHusl, KOTOPble MUHUMU3UPOBAHHBI. TeKCTOBBIE TAO/IUITHI TP COCTABJICHUN KOJLIAYKA
HE YIUTHIBAIOTCS.

3.3.5 Coxpanenue u 3kcnopt daityioB

[IporpaMma mO3BOJISIET COXPAHATH JAHHDBIE O IIOBEPXHOCTSX U KPHUBBIX B COOCTBEHHBIX CIIEIU-
aapubix gopmarax. s coxpanenus daitia HaXKMUTE KHOIKY H BBIOEPHUTE KOMAH/Iy MEHIO
Daitn/ Coxpannts. st coxpanenus aiisia 107 IpyrumM uMeHeM BeiGepuTe KoMaH Ly MeHto Paiis/
CoxpaHuTh Kak.... YToObI COXpaHUTH BCE M3MEHEHHBIE MJIM HeCOXpaHeHHbIe (hailbl BhIOepHUTE KO-
manry Menio Paitsr/ Coxpanurs Bece. HoBble daitsibl npu 9T0M GYIyT COXpAHEHBI B TEKYIINN KATAIOD
(yxazanubiii B Menio Paitin/ CoxpaHsars B...).

B mporpamme 1peycMOTpeH SKCIOPT u3obpazkenuii B Tekcropblie ¢aitabr ASCII, B daitibl pu-
cynkoB Bitmap u Jpeg, a Takxke B dailanl TpexMepHbix uzobpaxkenuit miug Internet (Vrml). Bos-
MOXKHOCTU 9KCIIOPTA I Pa3JIMIHBbIX M300pakeHuil mpuseieHbl B Tadaune 3.2. [Ipu skcmopre B
TEKCTOBBIl (popMaT HE COXpaHAeTCss MHMOPMAIUs O BBIJICJIEHUSIX, METKAX, IKAJaX U T.II., a JJIs
dopmaros Bitmap u Jpeg, 9To0bI cOXpaHUTH 3Ty HH(MOPMAIUIO, HY?KHO B JIMAJIOTOBOM OKHE DKC-
mopt GaityioB yCTAaHOBUTH MapaMeTp DKCIOPT ¢ jAekopanusmu B 3Hadenne Ja. Vmeiite B Buy, 9T0
10CJIe 9KCIIOPTUPOBAHUS UMIIOPTHPOBaTh (baiiyibl Bitmap u Jpeg KOppeKTHO MOJIyYUTCsT TOJBKO IIPU
OTCYTCTBHH JIOIIOJHATE/IbHBIX JIEMEHTOB, TAKUX KAK IMKAJIbI, METKHU, BbIIEJIEHMUSI.

DKCIOPT Npou3BoAKUTCA KoManaoi merto Paiis/ Dkcnopr. B mossiisioneMest OKHE MOXKHO Bbl-
6pars dopmar daitna. Hamo ormernts, 9T0 9KCIOPT m300pazkKeHUil MOBEPXHOCTEl B TEKCTOBBIN
dopmaT MoxkKeT MoTpedboBaThH OOIBITOE KOJTUIECTBO JAUCKOBOTO MTPOCTPAHCTBA.

st sKenopra cpasy HeCKOJIbKUX (baliIoB ncosb3yercst Komana Mento Paiin/ I'pynmnosoii sxe-
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Print

Printer

MName: HP Laserlet 3050 Senes PCL & M [ Froperties... ]

Status; Ready

Type: HF Laserlet 3050 Seies PCL B

‘Where:  DOT4_002

Comment: [ Print ta file
Print range Copies

@ al Number of copies: |1 [
('Pages  from: |1

I ] Collate
Selection

Puc. 3.9. OkHO npeBapuTeIbHOrO IPOCMOTPA [I€YATH KOJLIAXKA.

PopMaThl IKCIOPTA

Buyipr nzobpazkenuit *txt | *.bmp | *.jpeg | *.wrl
O6bIvuHbIE M300paykeHnsT KPUBBIX U IIOBEPXHOCTEH . . °

Ceuenus ° ° .
I'uctorpaMmbr ° ° °
Hwuarpammer “Enum Features” o ° °
Nzobparkenust Pypbe-CreKTPOB ° °
TpexmepHble M300paKEeHNT ° ° °

Tabymmia 3.2. KCIOPT JAHHBIX.
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TPYNNOBOH 3KCNOPT W300paseHH =l

030203_4.000:Height
030203_4.007:Height
030203_4.002:Height
030203_4.003:Height
030203_4.004:Height
030203_4.005:Height

[;tudents\S ughkohaF \2009\Karp0va\080203_0NA[]

MNepezanucbiBaTE G835 Sanpoca
Poprar akcnopra | JPEG eaiine(” jpeg) v

MNapametp 3Ha4eHHE

0 Export with deca... Her
£3JPEG Quality 50

[ Jrenopt ] [ OTreHa ]

Puc. 3.10. Oxuo rpynmnoBoro sxcnopra ¢aiios.

nopt. [Ipu BbIOIHEHNN STON KOMAHBI OTKPBIBAETCS AUAJIOr BhIGOpa (hailjioB jjig 3xcropTa (puc.
3.10), B KOTOPOM MOKHO BBIOPATH CPeJu OTKPBLITHIX (haiijioB, Kakue 3KCHOPTHPOBATH, BLIOPATDH
dopmMaT 11 SKCIOPTA, U 33/1aTh ITapaMeTPhl, 3aBUCSIIIE OT popMaTa. B 3aBUCHMOCTH OT TOTO, Ka-
Kr€ OKHA BBIOMPAIOTCS [IJIsl SKCIIOPTA, CIUCOK BO3MOXKHBIX (DOPMATOB MOYKET MEHATHCS: HAIIPUMED,
TpexMepHbIe N300pakKeHnsT MOXKHO SKCIOPTUpoBaTh B hopmat VRML, HO ecin BBIOpaHO JIByMEpHOE
n300pakeHue MOBEPXHOCTH, TO TAKON TUI IKCIOPTa, OYJIeT HEeJI0CTYIIEH.

3.3.6 VYpnanenue daiisioB

Eciin Bor cunrtaere, uto Kakoif-to dailyi HyKHO YIAJUTH C JUCKA, Bbl MOXKETE CIEJATh 3ITO,
BbIOpaB J11060e U3 n306parkeHuil, cojepkammxcsa B 3roM daiise, u Boiosnus KoMmauay Daiin/ Yia-
JuTh. IloaTBepK AeHme KOMaH bl He TPeOyeTC s, TaK 9TO Oy/ITe OCTOPOXKHBI IPpU BBIOOpE DaiioB st
yaJseHust!

3.3.7 Boccranojienue daiijio

B ciiydyae HeoOX0IMMOCTH MOYXKHO OTMEHUTH BCE M3MEHEHUsI, IPOUCIIE e ¢ (hailjloM BO BpeMsi
ero 06paboTku, Buibpas komany merio Paitn/ Boccranosurs. Paiiy Gyjer 3aHOBO CUUTAH C IUCKA
B CBOEM TIEPBOHATAIHHOM COCTOSHUM.

3.3.8 Bwuenmuwmii BuJ OKHA N300pa*kKeHus

Hacrpoiika BHelIHero Buja OKHA M300parKeHus Ipou3BoauTcs u3 Mento Bun/ Hacrpoiiku, uim
B pasjesie HacTpoiiku BBIIA/IAIONIET0 MEHIO, TOSBIIAIONIEroCs IIPA HAYKATHN [TPABON KHOITKOM MBIIIIH
Ha n3obpaxkennu. B 3akiaake OOIee BIBEIEHBI CaMble OCHOBHBIE HACTPOMKM.

Nzo06paxkenne MOXkKeT OBITH IIPEICTABJIEHO B KOMIIAKTHOM BHJE WJIM B paclInpeHoM. B mepBom
cJIydae TPaHUIbl OKHA M300parkeHust Oy Iy T COBIIAJATH C TPDAHUIIAMEI PUCYHKA U BCS JIOTIOJTHATE/IbHAST
nHdopMaIus OyaeT 0ToOpaXKaThCsa MOBEpPX Hero. Bo BTOpoM ciiytae BOKPYT PUCYHKa OyIyT MOJI,
Ha KOTOPBIX OyIeT 0TOOparXKaThCs JIOTOMHATEIbHAs nHdopMmarus. s Toro, 94Todb n3obparkeHue
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MapaMeTpbl B
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Puc. 3.11. Hacrpoiika BHelIHero Buia OKHa N300pasKeHMsI.

MMeJIO KOMIIAKTHBIH BHJI [IOCTaBbTE rajiouKy HanpoTus nossi KommnakTueiil Buz. Eciu ee mer, To
OKHO OyJ1eT UMeTh PaCIIMPEHHBIN BU/I.

Eciiu Bor xorure, 9uro6bl BHU3Y M300parkeHus! BBIBOJIUJIOCH Ha3BaHue (ailjia, YCTAHOBUTE Ia-
JiouKy Harnpotus nojisg Paitnossie ganubie. K Bl xoTHTe, YTOOBI ClipaBa OT M300parKeHust ObLIa
[IOKA3aHA €ro IaJnuTpa, MOCTABbTE TaJiouKy HampoTus mosis llokasars mikamy. Ecim BbI xoTHTE,
9TOOBI B OKHE M300paKeHUs BBIBOJAMJIACH MHMOPMAIUS O IapaMeTPax CKAaHHPOBAHUs, IOCTABLTE
rajouky Hanporus moJist [lapamerpsr. Ecin nanporus mosist CTaTUCTHKA YCTAHOBJIEHA OTMETKA, TO
Ha n300parkeHnn OyeT BbiBejeHa nHMOPMAIHs O MAKCUMAJIBHON (max) 1 MUHUMAJIBHOM (min) BbI-
coTe Ha M300pakKeHW:, 0 MAKCHMAaJILHOM IIeperaje BhICOT Rmax u 0 mapameTrpax MIepOXOBATOCTH.
Tlogpobree 0 HEUX MOYXKHO TPOYUTATH B IPHUJIOKEHWH. ECIN aBTO-MACIITAOMPOBAHUE MAJUTPHI Ha-
CTPOEHO HA HEKOTOPYIO 00JIACTH, TO OHA OyJIET IIOICBEYMBATHCH KPACHBIM, OKA HAIIPOTHUB IIyHKTA
ObutacTh MHTEpECA YCTAHOBJIEHA TAJIOYKA.

Bo Britajike O611iee MOXKHO Tak 2Ke BbIOpaTh CIOCOD OTOOparkeHust JaHHBIX 10 ocsiM X, Y u Z.
ABCOIIOTHBIMU KOOPIUHATAMK HA3BIBAIOTCS KOOPIUHATHI CKAHEPa MUKPOCKOIA HH(MOpMAIHs O HUX
zanmncana B KaxkjoM daitie. OTHOCHTENFHBIMI KOODJAMHATAME HA3BIBAIOTCS OCH, TIOCTPOEHHBIE OT
caMO#l HIKHEH TOYKM 10 Z Ha M300paskeHWn W OT HUKHErO JIEBOTO yTJia KapTUHKY Mo X, Y.

Bo Bkurajike moJisi MOKHO 33/1aTh PACCTOSHUS OT M300parkeHns JI0 I'PAHUIL OKHA B PACIIUPEHOM
pekuMe U pas3Mep IO0Jisl TapaMeTpoB.

Bo Bkiajsike mpudT perysmpyercss pa3mep mpudTa Hajmuceil Ha n3obpaxkenuu. Bo Briajkax
®on u Jlerenma MOKHO HACTpAWBATDH IIBeTa OOpaMiieHUst U OyKB COOTBeTCTBEeHHO. BKianku Brime-
senne, Teker m Pon TekcTa JAIOT BO3MOXKHOCTH HACTPOUTH BHEITHUIN BHJI BBIJIEJICHUI U OTMETOK,
KOTOPBIE TOSBJIAIOTCS Ha n300parkeHuu Ipu padoTe.

3.3.9 Pabora c 6ydepom obmeHa

JIro60e n3obpakeHue: IMOBEPXHOCTh, KPUBAas, CeYeHne, rucrorpamma, pypbe-o0pas nin TeKCTo-
BOE OKHO MOXKET OBITH CKOIIMPOBAaHO B Oydep oOMeHa JIJIsi UCIIOJIH30BAHUs B JIPYTHX [IPOrDAMMaXx
1 IPUJIOXKeHUsIX. st Toro, 9To0bl CKOMPOBATh AKTHBHOE OKHO, COJeprKallee KapTHHKY, HAYKMU-
Te KHOIKY 'L Ha IAHE/N HHCTPYMEHTOB IIPOrPAMMbI, HJIH BHIGEPATE IYHKT MEHIO Ipaska,/ Konus,
nin HaxkMuTe cranjgapTHoe coderanne Kiaasuin Ctrl+C. Nzobparkenue Oyjer ckonupoBano B Oydep
obMeHa.

st Toro, 9Tobbl CKOIMPOBATH TEKCT U3 AKTUBHOI'O TEKCTOBOIO OKHa (TabJInIb), BBIIEINTE BCe
€ro coziepKuMoe (HJIM TOJIBKO Ty YaCTh, KOTOPYIO XOTHTE CKOIIMPOBATDH) M HAYKMHUTE HA KHOIIKY (9
wiu ucnonb3yiite coderanne kiaasui Ctrl+C u myskr mento [Ipaska/ Komwmsi. IIpu sTrom crpokn
TabJIATIBI OCTAHYTCSI HEM3MEHHOM JUIMHBI, C CTOJIOIBI Oy/IyT pa3/eeHbl 3HAKAMU TaOyIIANN.
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Kpome toro, mpeycMorpena BO3MOXKHOCTH KOIIMPOBAHMS TEKCTOBBIX JAHHBIX C M300PaKEHUS.
Hampumep, eciiv B akTUBHOM OKHe M300paKeHUs CIPABA BBIBEJIEHBI KaKue-HUOY/Ib 1apaMeTphl,
TIOCTPOEHA KpUBas 1 0TOOPAXKAETCs ee JIJINHA, TO BCIO 3Ty TEKCTOBYIO MH(MOPMAIINIO MOYKHO CKOIIHU-
poBaTh, HazKaB HA KHOIIKY 0 na nanesn MHCTPYMeHTOB. B 6ydep MOKHO 100aB/IsiTh HH(MOPMAIIHIO,
JJIdl 9TOTO IpeHa3HAdYeHA KHOIIKa [J. Hosble TekcToBbIE JIaHHBIE JT00ABJISIOTCS B Oydep Ha HOBYIO
CTPOKY.

3.3.10 Pabora c (aitstamMu KpUBBIX

ITox xpuBoit MBI OyneM MOHMMATH ABYMEPHBIE TaHHBIE, [TOJIYyYeHHbIE, HAIIPUMED, IPU CHATHU
CHJIOBBIX KPHUBBIX Ha MUKPOCKOIIE. IIpn OTKpBITHE KPUBBIX, OHH OTOOPAaXKAIOTCA B TAKUX K€ OKHAaX,
Kak ¥ cevdeHns (pasjen 3.7.2), BO3MOKHOCTU 06paBbOTKH U HACTPONKH OTOOparKeHMsI KPUBBIX T€ Ke,
qro u 'y cedenuii. [Ipu orkpoiTun ¢dailjioB KpuBBIX B HEKOTOPHIX (bopMaTax, Hanpumep, PemtoCkaH
Onnaiin, Nanoscope I1I, NT-MDT B onroM OKHe MOXKeT OBITH MOKA3aHO HECKOJIBKO KPUBBIX. [Ipn
9TOM OJIHA KpuBasi OymerT TeKyIieil u m300parkaThCsl CIJIONIHON JINHUEH, & OCTAJIbHbIE IIYHKTUPHBI-
vu. Pypoe-criekTp OyieT NOKa3aH TOJIBKO JJIs TeKyIel KpuBoii. IlepekouaTbes Mex Iy JTUHUIMA
MoKHO Kjasurieii Tab.

3.3.11 IIpocMOTp TEKCTOBBIX 3aroJIOBKOB (hailjioB

V daitnos B popmare PemtoCkan OHNaliH €CTh TEKCTOBBIE 3ar0JIOBKU — KOMEHTaAPHUH, KOTOPbIE
Bbl MoKeTe npocMOTpeTh, BhIOpas KoManay Menio Buj/ [Tapamerpsr... . OTkpoercs 0KHO, TJe 110-
Ka3aHbl BCE MMapaMeTPhl, TIPU KOTOPBIX MTPOUCXOJ/IMIO CKAHUPOBAHHUE , a TaKyKe WHMOpMaIus 0 1are
rosiBJieHus (hailia, O TOM KAKOi IMOJIH30BATENb Oy TAHHOEe H300PayKeHne U ero KOMMEHTAPUH.
Bui Mmoxkere BoIOpaTh MHTEpecytompe Bac mapaMeTpbl U COCTABUTDh UX CIIMCOK, HAYKUMasl Ha KHOII-
Ky “>". Korgma crmcok cocraiien Haxkmute Ha KHONKY OK. Temeps cripaBa B OKHe m300parKeHUst
BBIBOJISITCS 3HAYEHUs ITUX HapameTpoB. [logpobHee 0 TOM, KaK HACTPOUTH OTOOPAYKEHUE ITapaMeT-
poB, ObLI0 ckazano Boimte. s daitios, 3anucanubix npu momormu Mukpockornos Nanoscope 11, 111,
NT-MDT wu ap., ata nuadopMalys JOCTYITHA TOJIBKO IaCTUIHO.

Bor moxkeTe MenaTh 3anucanubie B daiiie KoMMeHTapuu. jis 9Toro BhIOEpUTE KOMAHIy MEHIO
Buyn/ KomMmeHTapuu... ¥ BIXIIATE B [0JI€ OTKPBIBIIErOCd OKHA TO, 9TO BaM HyzKHO.

3.3.12 I3meHeHnue macinrabdba m3o0pa>KeHuit

Eciin mo xakuM-TO mpuYMHAM Yy M300paKeHUs MOBEPXHOCTH WJIM KPWBOW YCTAHOBJIEH HEIPa-
BUJIbHBIN TOPU3OHTAJBHBIN WM BEPTUKAJbHBIN MaciiTab, Bol Moxkere ucmnpasuth ero. s sTo-
ro Boibepure Komaniy mento Buy/ Paspemenue... . Komanga mocrynsa, eciu OKHO, ¢ KOTOPBIM
Bror paboraere, — nzobpazkeHne MOBEPXHOCTH, TUCTOTPAMMa, CeUeHUe WU KpuBas. Ecinm KoMaHIa
Pasperenue... BbIoiHEHA JIJIsi IOBEPXHOCTH, HA KOTOPOI HET U3MEPEHHOI'O PACCTOSIHUS, TTOSIBUTCS
JIMAJIOroBOe OKHO, OKa3aHHoe Ha puc. 3.12(a).

B sTom okue Bbl MOXKeTe yKa3aTh HOBBIE €IMHUIILI U3MEPEHUsI 10 BEPTUKAIN U TOPUBOHTAUA —
JI7IST 9TOTO TpeaHas3HavdeHbl a1Ba noisa Eaununner. B mosre Pazmep o Z ykasbiBaeTcst mepemnajy BHICOT
HA TOBEPXHOCTH.

BouJtee nogpobro ocranopumcs Ha nosie Ha 1 6ur. B dhopmare daitio @emtoCkan Onnaiin 3Ha-
YeHUsl 110 OCU Z XPAHATCsI KaK IeJible 9rc/ia pa3sMepoM B jiBa Oaiita. jist mepeBosa 1eibix duces1 B
peaJibHbIe 3HAYEHUS UCIIOIL3YIoTCs KodddurmenTsl. e Ber otkpoiBaere daitn gpyroro dopmara,
B KOTOPOM BBICOTa XPAHUTCS B JPYTOM BHJIE, IIPOrpaMMa IpeobpasyeT JaHHble B CBOH AByxOaiiTo-
BoIit popmaTt. B mose Ha 1 6ut yka3niBaeTcss BHICOTa, COOTBETCTBYIOIIAS OHOMY OUTY U3 YKA3AHHBIX
aByx baiit dpopmara PemrtoCkan OHnaiiH.
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Puc. 3.12. Okna gy namenenust macinraba n300parKeHnil TOBEPXHOCTEI.

B nmonsx Pasmep mo X u Pasmep o Y ykKasbIBatoTCsi TOPU3OHTAJIBHBIE PA3MEPhl M300ParKEeHUsI.
Ecmm ormedena omrust CoxpaHUTh IPOMOPIMHT, TO OTHOIIEHUE pa3MePOB M300parKeHus Mo X U 110
Y ocranercss KaKuM OBLIO, B IPOTUBHOM CJIydae BBl CMOXKETE MEHSTH PA3MEPhI 10 STUM JIBYM OCSIM
nesaBucumo. Eciu ormedeno [IpuMeHnTs KO BeceM m300parKeHUsIM JIOKyMEHTa, Ha BCEX M300pazke-
HUsX (paiiyia OyIeT yCTaHOBJIEH OIMHAKOBbBIM MaciiTab, a eCcjid 3TU CJIOBA HE OTMeYeHbl, M3MEeHEeHUsI
OY/yT IIPOUCXOUTH TOJBKO C BBIOPAHHBIM M300DarKEHUEM.

Hekoropsie nojig B okHe Ha puc. 3.12(a) Hegocrynubl g usMenerrsi. OHU MOT'YT ObITh JTOCTYII-
HBI TOJIBKO TOI/Ia, KOTJa Ha IMOBEPXHOCTH M3MEPEHO HEKOTOPOE PACCTOSHUE, W KOMaHIa Paspe-
[IIEHUE. .. BBIIIOJIHEHA JJIs CEYEHNsI, KDUBOU HJIM TMCTOIDAMMBI.

OxHo, nmokazaxuoe Ha puc. 3.12(b), nosiBUIIOCH P BBHINOJTHEHNM KOMaH/bI Pasperienue... st
cevyennsi. B sTom okHe B moJsie BricoTa yKa3bBaeTcsi BBICOTa HEKOTOPOro obbekTta. Jljisi ceuenust
UJIM KPUBOIi 3TUM OObEKTOM Oy/IeT PA3HOCTDH BHICOT MEXKJIy METKAMHU HA IITPUXOBBIX JIMHUAX (pas-
zest 3.7.2), JJis TUCTOrpaMMbl — PA3HOCTDb BBICOT MEXKJLy IITPUXOBbIME JiuHusAME (pasznen 3.9.4). B
nosie Paccrosinne yka3piBaeTcss pacCTOSTHIE ME2K/TIy IIITPUXOBBIMU JIMHUSIMU HA CEYEHUH, KPUBOW MJIN
U3MEPEeHHOe PACCTOsiHKe Ha 1oBepxHocTH (paszen 3.7.3), a B nossx Dx u Dy — x- u y-npoekiun
9TOI'0 PACCTOSTHUSI.

Ecsiin Bbl X0TUTE M3MEHUTH pa3pENIeHUe TOJBKO 110 OJHOMY HAIIPABJIEHUIO (TOJHKO I'OPU30H-
TaJbHOE WU TOJHKO BEPTUKAJILHOE), ocTaB/giire HeorMedeHHON MeTKy Z (X-Y), urobbl uzbexkarsh
ABTOMATHYIECKOIN CMEHBI PA3PeIleHusi TI0 BTOPOMY HAIIPABJIEHUIO.

3.4 IlepeksitouyeHue B MMOJTHOIKPAHHBIN pexKuM

Bce okna ¢ rpadudeckuMu m300parXKEHUSIMA MOYKHO IMPOCMATPUBATH B ITOJTHOSKPAHHOM DEXKU-
me. [ljist mepexosia B IOJTHOIKPAHHBIN PEXKUM HY>KHO HaxKaTh kKoMmOunammio kiaasurt Ctrl-F win Bor-
6parb KoMamy MeHio Bug/ [osublit sxpan. Beixo/| u3 HOJIHO9KPAHHOIO peXKUMa OCYIIECTBIISIETCS
nosropHbM HaxkaTueM Kiaasum Ctrl-F, mu6o Esc, u6o npu cmeHe BHIGPAHHOTO OKHa (IIPH IIEpexoie
B JIpyroe npujiozkenue 1o kjapuinaMm Alt-Tab wiu mpu akTuBamuu Ipyroro OKHa, HalpuMep OIIUR
n300parkeHns).
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3.5 Iloaydenme m300parKeHnii C APYTUX yCTPOICTB

C momompio porpammbl PemtoCkan OHnaiiH MOXKHO MOJIy9YaTh M300PAXKEHUST OT CKAHEPOB U
BHJIEOKAMED.

3.5.1 Buneokamepsbl

[TporpamMma 1o3BoJIsIET BUIETH HA SKPaHe KOMIBIOTEPA TO, YTO CHUMAET BUJIEOKAMEDA, 3AIIMChI-
BaTh BUIEO-(DailjIbl U U3BJIEKATH OTIAEIbHBIE KAJIPhl, KOTOPbIE IOTOM MOXKHO 00pabaThIBaTh.
s Hagasa nporecca 10cTarouHo BeiOpaTh KoMangay mento Paitn/ 3axsar.../ Bumgeo win na-

JKATh KHOIKY &, TDI 5TOM Ha SKpaHe [HOSBUTCS OKHO, B KOTOPOM GY/IeT MOKA3bIBATHCS BIIEOCHEMKA.
s BBIOOpA BUIEOYyCTPONCTBA U HACTPOMKY APYTUX [IAPAMETPOB, TAKUX KAK KOJEK, UCIIOJIb3yeMbIil
[IpU 3aIMCH BUJIE0, YACTOTA CHATUSA KAJIPOB, 8 TAK2Ke HACTPOUKU, KOTOPbIE IIPEIOCTABIISIET ApaiiBep
BHUJIE0YCTPONCTBA, HEOOXOMMO HAYKATh IIPABYIO KHOIKY MBIIIH Ha BUIEO-OKHE.

Y1006 MOIyIUTh TEKYIUI KaJp KaK PUCYHOK, C KOTOPBIM MOXKHO paboTaTh, BEIOEpUTE KOMAHLY
Menro Buyeo/ 3axsaT KaJpa MM HasKMHTe KHONKY &, Ilocie 9TOro MOSBHTCA HOBOE OKHO, TIE
6yner nokazan kaiap. [lomydennsiit pucyHOK Oy1eT coMepKaTh /IBa HMOIN300PaKEHNs ¢ PACTPOBBIM
pucyakom BMP u daitniom SPM, B mporpamme PemtoCkan OHnaliH MOKHO 06pabaThIBATH TOJIHKO
BTOpPOE MTOIU300paKeHHeE.

Kpome oT/iesibHBIX KaJIPOB, MOXKHO IIOJIYYATh PUCYHKH, SIBJISIFOIIUECS] PE3Y/IbTATAMU yCPEIHEHUSI
HECKOJIbKUX KaJIpoB. Jljisi 3TOro npeHasHadeHa KoMaHaa MeHio Bujeo/ 3axBar MHOKECTBA Kajl-
POB ¥ KHOIIKA B . Iocre BBIOOpA TAKONl KOMAHJIbI MOSBUTCS OKOIIKO, B KOTOPOM HYKHO YKAa3aTb
MHTEPBAJI MEXKJY YCPEIHSIEMbIMU KapaMid U UX KojmdecTBO. [1o HaxkaTnio KHOKK 3alyCcK B 9TOM
OKHe, HAUNHAETCsI BRIOOPKA KAJPOB U UX yCPeIHeHne. YCpeIHeHHOe n300pakeHne OyIeT BhIBOIUTh-
csa B dopmare SPM. Tlepen naganom mpeobpasoBanust NosBUTCs OKHO Omnmuu mpeoObpa30BaHusl B
Bitmap, nokazannoe na puc. 3.13, B KOTOPOM MOYXKHO OyJIeT HACTPOUTDL MapaMeTpbl Ipeobpa3oBa-
uusi. [Ipu npeobpazoBaHuu 1BeTa B BBICOTY, IPOrpaMMa OYIeT JieJiaTh BBICOTY ITPOIOPIMOHAIBHON
CyMMeé MHTEHCUBHOCTEH TpeX KOMIIOHEHT I[BETA C BeCaMU, yKa3aHHBIMUA B 3TOM OKHe. Fcim orme-
geno nosie luBepTupoBars Kajp, mporpamma OyJeT CINTATbH PUCYHOK HETATHBOM, W BBIIUC/IATH
BBICOTY cooTBeTcTByIommM obpasom. [locsie maxkatust Ha kaonky Convert mpeobpasoBanue Oyjer
3aBEPIIEHO, MOJIyIeHHOe M300paykeHne CTaHeT JOCTYITHO JJIs 00pabOTKH.

Bitmap conversion optiol x|

Fed Green Blue

Thoon = Tfrooo = TYfroon

[~ Invertimage

Conwvert Cancel

Puc. 3.13. Okno s BeIGOpa nmapaMerpos npeobpa3oBanus pacTpoBoro pucynka B C3M-uzobparkenue.

s 3anucu Bugeo BoiGepere KoMaHay MeHio Bugeo/ 3anmch uam Haxkmure KHONKy . st
OCTAaHOBKHM 3alliCU Bbibepere KOMaH Iy MeHto Bujeo/ OcTaHOBUTH WM HasKMUTe KHOUKY M. Mms
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daiisa, B KOTOPBI OyIeT MPOM3BOIUTHCS 3AIACh, U IIyTh K HEMY YCTAHABJIUBAETCS B OIIUIX, BbI-
3bIBaEMBIX 10 HaKaTHUIO IIPAaBOH KHOIKM MBIIIH.

Buieo-okHO MOXKHO MacCIITaOMPOBATD, TEPETACKUBas 3a Yros. /IS BOCCTAHOBICHUST UCXOTHBIX
pa3MepOB BUJIEO-OKHA BbiOepere KOMaH Ly MeHio Bumeo/ BoccranoBuTh peasbHbIH pasMep.

3.5.2 Ckanepsl

[Tepen momydennem m300parkeHnii, HEOOXOAMMO YKa3aTh IIPOrpaMMe Ha HyXKHbINH ckanep. Jlis
sToro 3aycrure komany mexo Paitn/ 3axsar.../ TWAIN.../ Beibparb HCTOYHUK... U B IIOSBUB-
[IeMCsI OKOIIIKE BHIOEPUTE HYKHOE YCTPOMCTBO.

Teneps MOXKHO BBIOMpPATH KOMaHIY 3aXBaTHUTh..., HAXOJSIIYIOCSI B TOM 2Ke MeH0. 1o 31oil Ko-
MaHJIe 3aIlyCKaeTCs IIPOorpaMMa CKAHUPOBAHWUs, KOTOPasl yCTAHOBJIEHA Ha BallleM KOMIIbIOTEpe JJIsi
yIpaBJieHusl BLIOpAHHBIM cKanepoM. llocie ycmermnoro ckanuposanusi, B nporpamme PemtoCkaH
OHnaiiH OSBUTCS OKHO C IIOJIYyYeHHBIM U300pazkeHneM, popMaT n300paykeHus — PacTPOBLIA PUCy-
nok. Kak caemarsh n3obparkenue JOCTYIHBIM IS JaJIbHeieit 00pabOTKH HAIMCAHO B ITPEIbILY IIEM
pasjeJe.

3.6 Pabora c magurpoii

But n306parkeHust BO MHOIOM 3aBHUCUT OT TOTO, KAKHE 1IBETA TIOCTABJIEHBI B COOTBETCTBUE BBICO-
TaM — OT MaJIMTPhI. B mporpamMmMe eCcTh HECKOJIBKO MOTOBBIX IIBETOBBIX AT, KPOME TOTO, TOJIH30-
BaTEJIO [IPEJIOCTABIISIETCS BO3MOXKHOCTD CO3/IaBaTh CBOU COOCTBEHHBIE NAJNTPHI. ECau 1Mo Kakoii-To
IpUYrHe M300pakeHne MaJUTPhl Ha MaHeId WHCTPYMEHTOB OTCYTCTBYET, TO €ro MOXKHO BBI3BATh,
nocrasus rajgouky B Mento Buy/ [lanenn nanporus lkasa. Beibop najauTpsl ocymiecTBisgercs Ha-
JKaTheM MPaBOil KJIABHUINK MBI HA U300PAXKEHUN MAJUTPHl — B OTBET MOSBJISIETCS BBIIAJIAIONIEE
MEHIO CO CITMCKOM TIaJIITP.

Komanoit HoBast majmTpa BBIIAJAIOIIETO MEHIO BBISBIBAETCSI OKHO CO3JIAHUsI HOBOW MAJUTPHI
(puc. 3.14). B sTOoM OKHE BBl MOXKeTe cHOPMHUPOBATH HOBYIO IBETOBYIO NAJUTDPY BPYUHYIO WU
BOCCTAHOBUTH M UCIOJIB30BATH paHee COXPAHEHHYIO majutpy. st cozmanus HOBOI naauTpsl Bam
HEOOXOIMMO 3aJIaTh ee IBETOBON mpodmiib B Tpex KaHaJaX: KPACHOM, cuHeM u 3ejenom. Crpasa
OT OKOIIKA JIjIsi PUCOBAHUSI PACIIOJIOXKEH IIE€PEKJ0YaTelb IBeTOB. BriOpas 1Ber (0 yMOIYAHHIO
BHAUAJIe BBIOPAH KPACHBIH 1IBET), IPOBEINTE JMHIU. BHU3y 0T06GpasuTes nocrpoeHHast mkaga. [lo-
BTOPUTE ITY OIEPAINIO JJISI BCEX TPEX I[BETOB, YTOOBI MOJIyIUTh YKeJIaeMbIil pe3ysbrart. [locse sToro
MOYKHO HaxKaTbh Ha KHONKY CriiajuTh, 9T00BI BBIPOBHATH BCE TPU JTUHAU. UTOOBI MIPUMEHUTH TTAJIAT-
py maxxmure OK, uTo0bI BRIiiTH U3 Auasora He coxpaHsis ndMenenus, naxxkmure Orvena. [TaauTpsr
MOXKHO COXPaHSTh, YTOOBI HCIIOJB30BATH B JajbHelieM npu padore. s 3Toro HaxkMuTe Ha KHOI-
Ky “CoxpaHuTh’, a IIOTOM CYNUTHIBANTE COXpaHEHHbBIE ITAJIUTPbI IIPYU IOMOIIM KOMaHIbl “3arpy3uTh’.

B HmkHel 9acTH MeEHIO, BBINAJAIONIET0 IPU HAXKATUU MIPABON KJIABUINEH MBIIIA Ha HATUTPY,
MOYKHO BBIODATH PEKUM MACIITAOUPOBAHUST TATUTPHI.

B pexume ABro-macurrabupoBanue majauTpa 0yeT aBTOMATUIECKH PACTATUBATHCS HA JTUATA30H
OT MHHIMAJIBHOTO JI0 MAKCHMAJBLHOIO 3HAYEHMUIT, COepKaluxcsa B n3o0paxkennn (puc. 3.15(a)).

B pexume IlocTpounbiit aBTo-mMacinTab majgnTpa HACTPAUBAECTCS OTIEJBHO JJIs KaXKIOH CTPOKH
n3o6paxkenusi. B Kaxji0if CTpoKe OHA OY/IET PACTATMBATHLCSI HA JUANA30H OT MUHUMAJIBHOTO JI0
MaKCHMAJIbHOTO 3HAYEHHUIl, CojlepKaIuxcs B jaHHoi crpoke (puc. 3.15(b)).

B pexwume IlocTpounsiit aBTo-mMaciTab-+BbIpABHUBAHNE TAJIUTPA PACTATHBAETCS HA KAXKIYIO
CTPOKY M300paskeHusi, KaK U B IPEJIBIIAYINEM CJIydae, HO IIPU 9TOM MPEIBAPUTEHHO KaXK1ask CTPOKA
BBIDABHUBAETCS - U3 HEe BBIUUTAETCs cpenunit Hakyon. [lomydaromeecs: B pe3ybrare n300parKeHue
sIBJIsleTCsl Hanbosiee KOHTpacTHBIM (puc. 3.15).
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Puc. 3.14. Pabora ¢ nmayurpoii.

B pexunme QukrcrpoBaHHas MMIKAJIA MOJIH30BATEIIO JTAETCA BO3MOXKHOCTH CAMOCTOATEIHHO OT-
MacCIITadUPOBATDH MAJUTPY U BBIJAEIUTD C €€ IIOMOIIBIO T€ JIeTAJIN N300parkeHnsi, KOTOpble Hanboee
BazkHBIL. [Ipu mepexosie B 3TOT peKuM BHU3Y HAJUTPHI MOSABATCS METKHU, [TOKA3BIBAIONINE COOTBET-
CTBUE MEXKJIy I[BETOM TEKYIEeHl MaJuTPbl U BBICOTONH TOUYKM. TakkKe B IEHTPE MAJHUTPHI TOSIBITCS
JIBe IIepeMeIaeMble IJIAHKY, CABUTrasi KOTOPbIE MOXKHO MEHSATh MaciiTad mkajbl. [leHTpasibHast mo-
JIOBUHA TAJUTPBI OyJI€T B 9TOM CJIydae OTOOPaXKATHCA HA JUANA30H 3HAYEHUI, COOTBETCTBYIOMIUN
HOBOMY PACCTOSTHUIO MEXK Ty IUTaHKaMu. Ky B Mento Buji HanipoTus myHKTa ABTOOGHOBJIEHUE CTOUT
OTMETKa, TO IIPU IIePEMEIEHNH JIAHOK aKTUBHOE n300pakeHue OyeT aBTOMATHYECKH IIEPEPHUCO-
BuIBaThCsA. J/1s1 0OHOB/IEHUST M300parKeHNsT BPYIHYIO HAKMHUTE KHOIKY £ wm BBIOEPUTE KOMAHTY
menio Buy/ O6uosuTh. [Ipy ABOWHOM IIETUKE [0 NAJUTPE OHA PACTATUBACTCS OT MUHUMYMAa JI0 MaK-
CHMyMa TEeKYIIEero n300parkeHns, Kak Ipu aBTo-MacimrabMmpoBanuu. J[pyrue nzobpakeHust MOXKHO
IIepeprucoBaTh B 3TOI 2Ke IIKaJle, €CJIX BBLJIEJUTDh UX U HayKaTh HA KHOIIKY # WJIU CJIeJ1aTh JTBORHON
eT9eK 10 najauTpe. Ecim enHuibl n3Mepenns BePTUKAJIBHON IIKaJIbl n300paKeHus He COBIIAJIa-
10T C €IMHUIIAMU U3MEPEHUs, YCTAHOBJIEHHBIMU Ha IAJUTPE, TO JIJIsi TAKOIO0 M300ParKeHNs IaJIATPa
OyJeT pacTsHyTa Ha IIOJIOBUHY BO3MOXKHOI'O JIMAIA30HA JTAHHBIX.

Ecsiz Bor BeiOpasin Kakyo-To majauTpy, TO OHA OyIeT UCIOJIb30BATHCs JJIsi BCEX BHOBb OTKPBI-
BaeMbIX U300PaKEeHUI, a TaKKe JIJId BCEX YK€ OTKPBITBIX IPU MX OOHOBJIEHUU (IOMHHTE, 9TO 00-
HOBJIEHVE IIPOUCXOAUT BCAKUIL pa3, KOrja Bbl OpuMeHsere Kakoil-nmubo ¢uibrp). Takoe nosegenue
MOKHO OTMEHUTb JIJIsI KazKJI0I'0 KOHKPETHOI'O n300pakeH s, €CJIU IIOCTABUTh rajlouKy B MeHio Bu/
3aloOMHUTD MAJUTPY. B 9TOM cilydae m3MeHeHHe HMAJMUTPhI JJIsi KAKOIO-TO JIPYTroro M300parKeHust
HUKAK HE OTPA3UTCs Ha HaJuTpe JaHHoro. Kpome Toro, eciin n3obpazkeHue ObLIO COXpaHEHO C Ha-
CTPOIKOil 3alOMHUTD MMAJUTPY, TO OTKPBIB €r0 B CJEIYIONIUI pa3 Bbl aBTOMATUYECKHU IIOJIYIUTE
CTapyio HaJuTpy.

3.7 Pexumbl Kypcopa

B srom paznerne, kak u B paszenax 3.8 u 3.9, paccKa3blBaeTCsd O JEHCTBUIX, TPEIHASHATCHHBIX
JJIs paboThI ¢ HOBepXHOCTAMU. st 06paboTKU OJHOMEDPHBIX M300parkeHuil (ceyeHuil U KPHUBDIX)
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Puc. 3.15. Paznnanbie pekuMbl aBTOMACIITAOMPOBAHUS AJTHUTPHL.
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9TU Ollepalluyl HeJIOCTYIIHBI.
B nieBoit wacTu KaxK10ro OKHa ¢ M300parKEHHEM DPACIOJIOXKeHa NaHe b HHeTpyMeHToB. OHa co-
CTOWUT M3 BOCHMHU KHOIOK (DYHKIMH KOTOPBIX MBI PACCMOTPHUM O-OT/ICIHHOCTH.

3.7.1 BblaereHne y4acTKOB IIOBEPXHOCTHU

Bepxusiss kHOnIKa — 3T0 pekuM Kypcopa Boimenenne. B arom pexxume Bbl MoxkeTe BbIICIATH
YYIACTKH IOBEPXHOCTH JJIs UX MOCIe rytommeil obpaborku. Haskap Ha KHOIKY = I yIep:KUBas JIEBYIO
KHOIIKY MBIIIN, BBl MOYKETE BBIOPATH OIUH U3 TPEX PEKUMOB: BBIJIEICHNE TPIMOYTOILHOM 0bIacTi
£, Bolmenenne obaacTH B (DOpPME SJUIUICA '~ UM BBIIEIEHHE OOIACTH, 3aKJIIOUEHHOI BHYTPH H30-
JuHUA (T.e. JIMHAW MTOCTOSIHHOW BBICOTHI) S

MO2KHO BBIJIEJINTH YIACTOK CJIOXKHOM (pOpMBI. [1JIst 9TOTO BBIIEIMTE IIOC/Ie10BATEIBHO HECKOJIBKO
obnacreii, ynepxkusas kiaasumry Ctrl. (puc. 3.16). ObsacTu BblJeneHnst MOXKHO He TOJIBKO CKJIAJIbI-
BaTh, HO M BBIYUTATH JpYyT U3 npyra. s sroro Bmecto Ctrl yaepxxusaiite kiasumry Alt. [lepeasu-

raTh BBIJIEJIEHHYIO 00JIaCTh MOXKHO, yjepxKuBas Kjiaapuiry Shift.

Meshkov Red_silver_holesteric[Height] (

2000 4000 6000 8000

Puc. 3.16. Boinesnenne y4acTkoB.

3.7.2 Ceuenug

ITpu momormy keonky L4 Mozkio mocTponTs pasimansie cedenns nzobpazkenus. Hazxas Ha KHOI-
Ky U yJIep:KuBas ee HasKaToil MOXKHO BLIOPATh OJIMH U3 TPEX PeXKUMOB 3TOI0 HHCTPYMEHTa: IOCTPOoe-
HIE CeveHnst 110 IPOU3BOJIBHOMY OoTpe3Ky L mocrpoenne cedenns: crpoku ©= mimm cedenuii cronbua
. ITns mocrpoernst cewenmst crpokn mim cTonbra BHIGEPHTE COOTBETCTBYIOUMH MHCTPYMEHT I
MEJTYKOM MBIIIHN yKasKUTe Ty TOYKY Ha M300paskeHuu, 9epe3 KOTOPYIO XOTHTE IPOBECTH CeveHHe.
Ha skpan Gyer BbIBEIeHO OKHO ¢ ipodusieM BbieaenHoii crpoku (croubia)(puc. 3.17). TIpu momo-
U CTPEJIOK MOXKHO IIePEMECTUTD BbIIEJIEHHE Ha JPYIYIO CTPOKY (cTosiberr) n300pazKeHusi, ceIeHne
OyleT epeprucoBaHO aBTOMATUYECKH.
OHOBpPEMEHHO C CeYeHneM MOXKHO YBHJEThb ero CIIEKTp, a TaKyKe JUHHIO TPeHJa, KOTopasl Xa-
pakTepusyeT OOIIUil HAKJIOH JaHHOH cTpoku. Tak»Ke MOXKHO peryJMpoBaTh KOJIMYECTBO TEKCTOBOM
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Puc. 3.17. Iloctpoenne ceuenmii.
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Puc. 3.18. OkHO HACTPOIIKKM TApAMETPOB CEYEHUsI.
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nudopMaIn, BeiBenennoil noj rpadukom. HacTpoitka mapaMeTpoB CcedeHusT MOYXKET POBOIUTHCS
u3 meno Buj/Hacrpoiiku... B To BpeMsi, KOIJia CeYeHUe $BJISeTCH AKTHUBHBIM OKHOM, WJIM 110 Ha-
JKATHUIO MPaBOil KHOIKKM MBIIIM HA OKHEe cedeHusi. B nosiBusiemcs okHe I[lapameTpsl ecTb BoceMb
zakIa oK. Jaksajaka Obmee (puc. 3.18)maeT BO3MOXKHOCTD OLPEIEIUTh, KAKUE JaHHbIE OYIyT BbI-
BOJUTHCS BMECTe ¢ cedeHreM. MOxKHO BBIBECTH Ha 9KPAH WU CKPBITh CIEKTP u306pazkenus (B moJie
CIIEKTPA KPACHBIM I[[BETOM HAPUCOBAH CIIEKTD MOIIHOCTH, & CEPhIM — CHEeKTP (a3bl), 0TOOPa3uTh
WJIM CKPBITH JIMHUIO TPeHIa U ee napamerpbl (Koaddunuentsl y = Ax + B, cpeHEKBaAPATUIHOE
orkyonenne R? u crammaprroe orkionenne SD). Mo:KHO BHIOPATh Pa3/IMuHbIH XapaKTep ITyHKTHD-
HBIX METOK, IIPeIHA3HAYEHHBIX JIJIsl H3MEPEHUsT PACCTOSIHUST MEXKTY PA3INIHBIMU TOYKAMU CEIEHMUSI.
BeprukajbHble METKU [O3BOJISIIOT U3MEPITH PACCTOAHUE (UM IPYyIrHe IMapaMeTpbl, CM. HUXKE) [0
BEPTUKAJIN U TOPU30HTAIN MEXKIy HUMU. [lepekpecThe m03BOJISeT N3MEPATh PACCTOSTHAE OT HAYATIA
KOODJMHAT 0 OTMETOK.

B zakiajke JIunun nactpanBaercs IIBET JUHUN NPOPUIA U TPEH/IA, TOIIIUHA OCHOBHOM JIMHUN.

B zakiajike MacirabupoBaHue MOXKHO OTPeryJimpoBaTh Macirrab mo ocsiM rpaduka. [lo ymolr-
YaHWIO OH OIPEJEsIseTcsi aBTOMATUIECKU. J[Jisi TOPM30HTAJBHON OCH MOYKHO YCTAHOBUTH PEIKUM
®ukcupoBaHHbIil MacmTad mwin PuKCHpOBaHHAS MIUPUHA. B MepBOM cilydae IpU M3MEHEHUU Pa3Me-
POB OKHa cevueHus OYIyT MEHATHCS U Pa3MePhl CAMOI'0 cedenusi. Bo BTOPOM Ciiydae MUPUHY CeIeHnst
U3MEHHUTH OyzieT Hesib3s. [lJisi BepTUKAJIBHOM OCH CcedeHnsT MOYKHO BBIOPATH PeKUM ABTO, IIPU 5TOM
MacmTab Mo BepTUKAJIBHOM ocu OyjieT BBIOpAH Tak, YTOOBI MPOMUIb MOJTHOCTHIO 3AHOJHSII PAMKY
ceuenusi. B pexxnme @PUKCUPOBaHHBIN MOXKHO YKa3aTh pa3Mep BEPTHUKAJIbLHON MIKAJIBL.

B zakirajgke I'paruisr HacTpanBaiOTCs OTCTYIIBI OT IpaduKa, 10 TPAHUIL OKHA, PACCTOSTHUE MEXK-
Iy TpaUKOM M TEKCTOBOH moanmchio K Hemy. UlpudT moanucn u nper (GpoHa HACTPAUBAIOTCI BO
praagkax pudrt u Pon coorBercTBerHo. HacTpouTs 1BeT moanmceit n oceit, ©X TOJIIIHHY MOYKHO
BO BKJIa ike Jlerenma.

MeTKr Ha ceYeHUU IPeCTABJISIOT CODOIl IBE MITPUXOBLIE JIMHUHN, KOTOPhIE MOT'YT OBITH PacIio-
JIOXKEHBI BEPTUKAJIBHO WU IEPEKPEIUBaThCs (cM. Bbiie). [lepegBuras METKU ¢ IMOMOIIBIO JIEBOI
KJTABUIIU MBI BBl MOXKeTe U3MEPSATh PACCTOSHUS M BBICOTHI Ha IIOCTPOeHHOM mpoduie. OxHoBpe-
MEHHO C IIePEeMeIIeHneM STUX JINHAN Ha N300ParKeHNH [MOBEPXHOCTHU IIEPEMEIAIOTCS IBA TPEYTOJIb-
HBIX KypCOpPa, COOTBETCTBYIOINE MoJioxKeHuio jauHuil. Harkap mpaBoil KiraBuiieil MBI Ha IOJIE
cevyenust, B MeH0 [lapamerpbl Bbl MOXKeTe M3MEHUTb XapaKTep BeJIMYHMH, PACCUUTHIBAEMBIX JIJIsi
YYIACTKOB KPUBBIX MEXKJIYy METKAMMU, 10 TOPU30HTAJA U BepTUKa . 110 ropu3oHTa N MOXKET BBIYUC-
JISSTHCS PACCTOSTHUE MEXKJIy METKaMU, KOHTYPHAsl JIJINHA, HHTEIPAJ UJIU ILIOMA h MEXKTY YIaCTKOM
KPUBOI M OTPE3KOM, COEIMHSAIONIAM ee KOHIbI. [Ipu 3TOM Te yYacTKW IUIOMIA[H, KOTOPBIE PACIIO-
JIO2KEHBI BBIIIIE KPUBOI OepyTCs C ILIIOCOM, & Te, KOTOPbIe PACIIOJIOXKEHbI HIXKe - ¢ MuHycoMm. [lo
BEPTUKAJN MOXKET BBIYHCJIATHCS PACCTOSTHUE MEXKJYy KpailHUMU TOYKAMH WJIM YIOJI HAKJIOHA CO-
€JIMHSIIOIIEro UX oTpe3ka. Ha m300parkeHnn CiieKTpa cedeHusi BbI, ¢ IOMOIIBIO TAKUX K€ JIMHUIA,
MOXKETE IOJIyIaTh 3HAUEHUS MOITHOCTHA U (DA3HI.

AGCOIIOTHO AHAJIOIMYEH B MCIIOJIB30BAHAN ¥ HACTPOiiKax mucTpyMenT 4. Om mossosser mo-
CTPOUTH CeYeHne BJIOJb JII0O0ro oTpe3ka. st 9Toro, yaepKuBas HAXKATOH JIEBYIO KHOIKY MBIIIIH,
MIpoBeuTe JUHUIO Ha n3obparkeHuu. B okHe cedyenunst 6yaeT MOCTPOeH ee TPOPUIh.

JIOTOJTHUTEILHO BBIJIEJIEHNE CTPOK U CTOJIOIIOB MOYKHO HCIIOJIH30BATh B TOM CJIy4ae, €CJd Ha,
U300paKeHNN IPUCYTCTBYET CTPOKa (cToJferr) ¢ IIoxuM npoduieM. BoIenus, ee MOXKHO YIAJIUThH
komanoit Menio Jlunusg,/ Criaauts . B pesyibrare BbIIOJHEHNs TOH KOMAHIbI BBIODAHHAS CTPOKA
3aMEHSIETCsl CPEIHUM 3HAYEHUEeM JBYX coceqHux cTpok. Komannsl menio Jlunusi/ Ilepemecturs B
Bepxuioro u JIunus/ Iepemecrurs B HuzkHIO 3aMeHsI0T BEIOGPAHHYIO CTPOKY Ha COCEIHIOI0 CBEPXY
winu cansy. Komansa menro Jlunusi/ YOparh yJaaaser JUHUO U3 N300parkeHusl.
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3.7.3 WN3mepeHue paccTostHUiA

Cremyrotast KHOIIKA B TAHE TN HHCTPYMEHTOB N300pakeHus == — 9T0 peKUM N3MEPEHHUST PACCTO-
suust. OH MO3BOJISIET U3MEPSITh PACCTOSTHUSI Ha MOBEPXHOCTH M300paskenust. jis 3Toro mposegure
Ha n300paKeH! JIMHUIO, YAEeP:KMBas HaXKATOH JIeBYI0 KHOIKY MBIIIN. PaccTosdHns M3MePAIoTCs B
POEKIMA Ha TUIOCKOCTh X-Y, €3 yuera paccTosiHusl 110 BepTuKaau (o ocu 7). VaMepeHHas: Besn-
YUHA BBIBOJUTCA PAJOM C IIOCTPOECHHON JimHueil.

3.7.4 W3mepeHme yrJjioB

WNucrpyment S IIpe/IHA3HAYEH /I M3MEePEeHHus YIJIOB. B HeM mpou3BOJAUTCS U3MEPEHHE YIJIOB
MexK 1y AByMsi orpeskamu. CHagaia, yIepKuBast HaXKaToil JIEBYO KHOIIKY MbIIIHU, ITPOBEIUTE JIMHUO,
COOTBETCTBYIONIYIO [IEPBOMY OTPE3KY, & 3aTeM TakKuM Ke o0pa3oM moctpoiite Bropoil. Ilpu sTom,
KOTJIa BBl YKa3aJIU TEePBBIil KOHEI OTPe3Ka U, yAePKUBas HayKaTOH JIEBYIO KHOIKY MBI, JTBUTAETE
€ro BTOPO# KOHEII, B JIEBOM HU2KHEM yTJIy OKHA IIPOrPAMMBbI IIOKA3aHO, KAKOH yroJl OTPe30K 00pa3yeT
C TOPU30HTAJIBIO.

3.7.5 IlocTpoeHue KpUBBIX

Puc. 3.19. smepenue auH KpUBbBIX.

Cienyiomasl KHOIIKA Ha [aHeaun o0bennHsieT B cebe JiBa PeKUMa JJIsl MOCTPOEHNsI KPUBBIX U
u3MepeHns ux jymH. VIHCTpyMeHT A nossosser BPYUYHYIO PacCCTaBUTh TOYKH BJIOJIb U3MepPAEMOit
KPHBOIl U ee jiHa Oyuer nojcunTana apromarudecku (puc. 3.19). Urobel yuaaurs KpuByio, HaBe-
JIATE KypCOp Ha ee HAuaJo (OTMEYEHO 3€JIEHBIM KBaJIPATOM) W HAYKMUTE JIEBYIO KJIABUIILY MBIIIN.
Ecin Bor HazkMere Ha Kakyo-aubO JAPYryio U3 PACCTABICHHBIX TOYEK, TO OHa OyJeT yiajieHa u3
KPHUBOI, & IPEJIIEeCTBYIONAs eif U ITOCJIEIYIONast TOUKU coeuusTesd. s obaByeHust HOBOI TOU-
KH MEXKJIy JIByMs CYIIECTBYIOIIMMH IO/IBEIUTE KyPCOP K OTPE3KY, COSJUHSAIONIEMY UX, U HAXKMHUTE
JIEBYIO KHOIIKY MbIIH. TOYKM KPUBOI MOYKHO ME€pEMeIaTh, yIepKuBas HaxkaTol kiaasuiry Shift.

MozKHO OCTPOUTDH OJIHOBPEMEHHO HECKOJBKO KPUBBIX. Jl1s TOro, 4T00BI HaYaTh OTMEYATHh HO-
BYIO KPUBYIO, & He IIPOJO0JI2KATh CTapYyIO, IIPU CJIeIYIONeM HaKaTUU JIEBOI KHOIIKU MBIIIN YIEPKU-
BaiiTe Haxkaroii kinapuiry Ctrl. Haunercst HoBast akTuBHasi KpuBasi. UTOOBI BEDHYTHCST K IIPEIBLILY-
Ieit KpUBOIi, HaBeIUTe Ha Hee Kypcop. [locie Toro, kKak Kypcop u3MeHUT (POpMY, METKHATE MBIIIHIO
10 KPUBOM, U OHA CTAHET AKTUBHOM, PSIZIOM C ee HAYAJIOM Oy/ieT BbiBegeHa WHMOPMAIUS O JIJINHE.

Bce mocTpoennble KpuBble MOXKHO YJaJIUTh OJHOBPEMEHHO KOMaHIoil MeHi0 Buu/ Ouncrurs/
Kpussie. IIpu HeobxomMocTn KaxK1as KpUBasi MOXKeT OBITh IIPE0OPa30BaHa B CEYEHUE C IOMOIIBIO
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koMman 16l Merio Onepain,/ IIpeofpazoBarh KpUBYIO B CeYEHHE.

nm 900 1200

Puc. 3.20. Boigesnenne npoTszKeHHBIX 0OBEKTOB.

BTopoii HHCTPYMEHT — fi IEPEBOIUT KyPCOP B PEKHM BBIICICHHs IPOTSKEHHBIX O0HEKTOB.
IIonsemuTe Kypcop K OHOMY U3 KOHIIOB IIPOTSI?)KEHHOI'O O0'bEKTA, HAXKMUTE Ha JIEBYI0 KHOIIKY MBIIIN
U y/IepKUBaiiTe ee B TEUEHNN HEKOTOPOro BpeMeHu. I1osgBUTCS TOUKA U OYEPTUTCH KOHTYD 00bEKTa
(puc. 3.20). He ormyckas JIeByI0 KHOIKY MBIIIU HY?KHO IPOBECTH KyPCOP BJOJb KOHTYPa 00beKTa
JIO €ro KOHIIa M OTILyCTUTb JIEBYIO KHOIIKY MBIIIHN. Bob 00BeJIeHHOTO KOHTYpa OyJIeT IIOCTPOEHa
KPHBasi, COCTOsIIIAasl U3 MHOXKECTBA COEIMHEHHBIX JIPYT C JAPYroM orpe3kos (puc. 3.20).

MO>KHO TOCTPOUTH OJHOBPEMEHHO HECKOJIBKO KPUBBIX. DTO MPOUCXOAUT ABTOMATHYIECKH IIPU
BBIOOpE HOBOW HadabHON TOUKW. Ecsm simHus, Kotopyio Bel xormre 00BecTH, mpepbiBaeTcs Ha
HECKOJIbKO CTPOK M300paXKeHWs, a MOTOM IIPOJIOJIZKAETCsl CHOBA, TO €€ MOXKHO COCTaBUTH U3 JBYX
KyckoB. [Ij1s1 9TOro BbIJIEINTE IEPBBIN KYCOK TaK, KaK 9TO HAIMCAHO BBIIIE. 3aTeM, V/lepKuBasi Kila-
sumry Ctrl, ykakuTe TOUKY B KOTOPO#l HaYnHAETCS BTOpas mosioBuHa Kpusoit. [Ipn sToM akTuBHAas
KpuBas OyIeT JIOCTPauBaThCs, & KpallHue TOYKHU COeIMHATCS 110 NpsIMOit. B 1iesioM ke, paborta ¢ BbI-
JIEJIEHHBIMU TAKUM 00pa30M 00bEKTAMU TTOTHOCTHIO AHAJIOTUYIHA PAOOTE C KPUBBIMH, TOCTPOCHHBIMH
BPYYHYIO.

3.7.6 PaccraHoBka MeTOK

Nucrpyment ¥ 1m0o3BoJIsIeT PACCTABIATL METKH HA M300DAKeHHH . BHJ METOK OIIpeIesIsercs

B Menio Buy/ Cruib merok. Ecsm Beibpano nosie Hymepanus, To Bo3iie KaxKioi MeTku Oymuer
BBIBOJIUTHCSI €€ TOPsIIKOBBIH HoMep. MeTKn MOryT BBIBOAMThCs B Bujle crpesodek (Crpesnkn), 6o
B Bu/Ie Tastouek (lasmoukn). YianuTh MeTKY MOXKHO, HaBeJlsl Ha Hee Kypcop (710 TOsIBJIEHUs] KPACHOTO
KpeCTa) U INEeJKHYB JIEBOH KHONKON MbImu. Vjim MOXKHO yJajJiuTh BCE METKHU, BHIODAB KOMAHJLY
menio Buy/ Ouncrurs/ Merku. Merku MOXKHO nepeMemarTh npu Haxkaroil kiasumne Shift. TIpu
[IEPEKJTIOUEHNN PEKUMA KYyPCOPa METKU COXPAHSIOTCS.

3.7.7 DBokoBas mojacBeTKa

ITo maxkaTum Ha KHOIKY 4 na n300paKeHNN BKJIOYAETCS U BLIKJIIOYAETCA OOKOBasI MOJICBETKA.
IIpu BbITOSTHEHUM ITOIN OIEpAINN U3MEHSIETCs I[BET KaXKJI0#M Toukm u3obparkenus. HoBblit 1BeT
TOYKHU OIPEJIENISIETCsI y2Ke He ee BBICOTOM, a YIJIOM HAaKJIOHA NOBEPXHOCTH B JIAHHOH TOYKe (TAKOoro
POJia OIlepalii HA3BIBAIOT I'PAIUEHTHBIMU IPEOOPAZOBAHUSIMMT).
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3.7.8 HNuBepcusda 1BeToBoOil NAJINTPHI

Tocte iHsisl KHOIKA Ha TIAHEIN HHCTPYMEHTOB MR [O3BOJISIET M3MEHHTb MANTDPY H300pasKeHmsl
TaKUM 00Pa30M, UTO BO3BLIIMIEHHOCTH CTAHYT TOTO IBETA, KOTOPOTO ObLin yriayb/enus u HaobopoT,
T.e. IIPU BBIOJHEHNN (DYHKIUH [TAJINTPA 3aMEHUTCS Ha MHBEPTUPOBAHHYI0. AHajornanas yHKIUs
u3 menio Maremarnka,/ Musepruposarsh padoraer no-apyromy. OHa usmensier pesbed uzobpazke-
HUSL.
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Puc. 3.21. Uzobpaxkenne a0 (cneBa) u mocse (crpaBa) HHBEPTUPOBAHMS.

IIpu noBTOpHOM HaxKaTHM TPOGMUIH ITOBEPXHOCTH BOCCTAHABINBAETCH.

3.8 @ynkium odbpaboTKm JaHHBIX (MeHIO MarteMaTuka)

B mporpamme peasnzoBaH MUPOKHil HAOOP PA3IMIHBIX MaTEMATHIECKUX PYHKITHI 00pabOTKM 1
aHaJIM3a JAHHBIX. DTU (DYHKIUU PACIIOJIOXKEHBI B ByX MeHI0 — Maremaruka n Oneparuu. Pasiese-
Hre PYHKIMIA MEeXK Ty MEHIO JJOBOJIbHO yCIoBHO. KoMmaHnabl MeHI0 MaTtemaruka CIyKaT, B OCHOBHOM,
JIJIsT KOPPEKTUPOBKU JIAHHBIX, a B MeH0 Ouepanuu pacrojioyKeHbl, IJIABHBIM 00pa3oM, (DyHKIMH
aHaIn3a JaHHBIX. B 9TOM pasiese paccMaTpuBaiOTCsS KOMaH bl MeHo Maremarnka. Muorue n3 Hux
PO/ Ty OJIMPOBAHBI KHOTIKAMU HA, IAHEJN WHCTPYMEHTOB TPOrPaMMBI.

3.8.1 MHcnosib30oBaHue MaKpPOKOMaH/JI

CozaBaTh MaKpOChl U YIPABJIATH HMU MOXKHO C HOMOIIBIO KOMaH bl MeHio Maremaruka, Mak-
poc... ITocsie BBITIOJTHEHNST 9TOH KOMAH/BI NOSIBISAETCS OKHO MaKkpoc ¢ HECKOJIBKUMH TIaHe MU (pUC.
3.22). Ha JieBoii manesm mokasad HabOp BO3MOXKHBIX KOMAH][ U KHOIIKH, IIPUCBOCHHBIE UM Ha, [IAHEe-
Jin HHCTPYMEHTOB. [lepeTackuBasi X MBIIIBIO HA MPABYIO MTAHE b, BBl (DOPMUPYETE MAKPOKOMAHLY
¢ MMeHeM, KOTODOe BBbICBeUMBaercs Haj HaHebio (Hanpumep, Hosas maxpokomania). ITopsiiok
KOMAHJ[ MOYXKHO MEHSTD, [IEPETACKUBAas UX C HOMOIIGI0 Mblmm. Eciu Bel HaxkMere HAa KHOIKY
, TEKYIIUI Makpoc OyzeT yuajieH. B BepxHeil CTpOYKe BBICBEYMBAETCS HUMsI MaKPOCA, [IPUCBOEH-
Horo kuonke M Ha mamesn uHCTPYMeHTOB. BBIGpaTh pesakTUpyeMblii MaKpoc (ecim UX y Bac yie
HECKOJILKO) MOYKHO € TIOMOIIBIO BBIIAJIAIOIIEr0 MEHIO. PeJakTHpyeMblii MAKPOC MOYKHO IIPUBA3ATH K
[TaHe/ I MHCTPYMEHTOB, HaxKaB KHONKY tu . Co3/1aHHbIe MAKPOCHI IOMEIIAITCs B MeHio MareMaTuka
B CaMOM HHE3Y IIOCJIe pasiesauTesd. 1lepsolii u3 HuX nprucBoeH KHomnke # ma mame/n HHCTPYMEHTOB.
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Puc. 3.22. OxHoO yupaBjieHusi MAKPOKOMAHIAMUA.

3.8.2 OOpe3anue n300parkeHUi

Eciu na m306pakeHnn BbIe/IeHA HEKOTOPasi 06JIACTh, TO € MOMOIBIO KoMaH 16l O0pe3ars mim
KHOIKH & n306paskeHne MozKeT ObITh 06PE3aHo 110 IPAHUIIAM HPAMOYTOJILHIKA, OIMICAHHOIO BOKPYT
BBIJIEJIEHHOIT 00JIaCTH.

3.8.3 VYcpeaneHue

VepeiHenue BLITOTHACTCE KOMAH/I0H YCPeHEeHIe M HasKaTHeM KHOIKH S— Ha MaHeH HHCTPY-
MeHTOB. Pa3mep obsr1acT yepeiHeHHST MOXKET ObITh YCTAHOBJIEH B TOSIBJISIIOIIEMCSI TIPU BBI30BE MEHIO
(MOxkHO BBIOpaTh MaTpUIpl 3X3, 5X5 u T.71.). Boibop 6osbioil 061acTi yepeIHeHus: TPUBOIUT K
3HAYUTEIbHOMY Pa3MbBIBAHUIO M300DarKEHUSI.

3.8.4 VYBeamvueHUe pe3KOCTHU

VBesnuenre pe3KoCTH OCYIECTBIIAETCS KOMAHI0N ¥YBeJuduTh pe3kocTsb (Sharpen) mwiu ¢ momo-
110 KHOIIKH L. IIpu yBenmmaenun pe3KOCTH MOIIEPKUBAIOTCS DAY MEXK Ty I[BETAMHI CMEXKHBIX
MMIKCEJIOB W BBIIEIAIOTCS MaJIo3aMeTHBIe fAeTau. IIpu o6paboTke KaKI0ro MUKcesa n300parKeHust
UCTIOJIB3YETCS AP0 PE3KOCTH — MaTpuiia pa3zmepoM 3x3. KpacHasi, 3ejieHast 1 CHHsisI IBETOBBIE CO-
CTaBJISTIONIIE 00PAbATHIBAIOTCSA OTIACIBHO U O0bEIUHSIIOTCS TOJBKO Hocje 00paboTKu, 9To0b chop-
MHUPOBaTh 24-O0MTHOe 3HAYEHUE I[BeTa. B MaTpuile pe3KoCTH IeHTPAJIbHBIN KOI(P UIMEHT OoJIbIie
1, a ocrasbHBIE OTpUNIATETBHBI. TaKuM 00Pa30M yBEJIMYMBAETCS JIOOON CYIIECTBYOMNNA KOHTPACT
ME2K/Iy IIBETOM IHUKCEJIa U [IBETaMU ero cocelieil. Koneunoe n3o006parkenne BLINVIAAUT OOJIEE I€TKO IeM
opurunaJ. [Ipu moBTopHOit 06paboTKe M300paKeHnsT YETKOCTh MOXKET YBEJTMIUTHCS eIre 06obIre. B
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JAaHHOW (DYHKIINN UCIOJIb3yeTCA MATPHUIA 3X3 BHUIA!

~1/8 —1/8 -1/8
A=| —1/8 16/8 —1/8
~1/8 —1/8 —1/8

3.8.5 ®PuabTp Bunepa

Hannas GyHKIMS TpeIHAZHAYEHA I YHUITOKEHUs CJIyJAHOTO IIIyMa, IPUCYTCTBYIOIIErO Ha
n300paykeHnn, ¢ MOMOIIBLI0 MeToAa puabTpannn Bumepa ¢ Mackoil mMpom3BOIbHOTO paszmepa. s
BBI30Ba (DYHKIWH BbI30BUTE KOMaHy PuiabTp Bunepa mim HaykMUTE KHOIKY AL HA [AHETH YIIPaB-
JIEHUSI.

3.8.6 Meanannasa duabTpanus

Dra omepalus BLIIOJIHACTCS KOMaHI0# Menuanupiii (GpUILTp WK ¢ HOMOMIbIo KHomkn 2=, ITo-
JIpOoOHO 00 3ToH (byHKIME OBITIO CKA3aHO BO BBeJAeHNN. B KavecTBe MaCK! MOYKET BBICTYIIATH KBAIPaT
C IIPOU3BOJIBHON JJIMHON CTOPOHBI. BBIOOP GOJIBINON MAaCKK NPUBOIUT K 3HAYUTETBHOMY Pa3MbIBa-
HUO U300PaKeHUsI.

3.8.7 Menuannasa dpuaprpanusa mackoit X

. B
Dra olepalys BBINOJHsIETCH KoMaH ol Mennana X wiM ¢ IIOMOIIBIO KHONKHU *&. B kauecrse
MaCKH HCIIOJIb3YeTCsl KOHMUrypaus Buja @ pasMepoM 3X3 MUKcea.

3.8.8 Meanannasa dbuiabTpanus mackoit Kpecr

" o +=
DTa oneparust BbIIOTHIETCsS KOMaH 0l Memnanublit (pUabTp KPecT Wiin ¢ TOMOIIBIO KHOMKN <.
B kadectBe macku ucronb3yercsa KoHduryparms Buja @ pasMepoM 3 X3 MHUKCeTA.

3.8.9 OnrumMmsarus IKaJIbI

JIjist BHyTpEHHErO IIpeJICTaBJIEHNs] JJAHHBIX B IIPOrPaMMe HCIOJIb3yoTCs 16-OuTHBIE 1ie/ible 3Ha-
KoBbIe ducia. X nuanaszon 3HadeHuit — ot -32768 mo 32767. s nepecdera B peajibHbIE 3HAUE-
HUsI, KOTOPBIE BBIBOIATCS MOJIB30BATENIO HA CEYCHUAX, IPU U3MEPEHUN BBICOT U T.JI., UCIIOJIb3yeTCs
MAacCIITabHBIN KOI(MDPUITUEHT W 3HAYEHHE CMEIIEeHUsA Hy/IsI, KOTOpPbIe XpaHsaTCsa OoTaeabHo. Ho Bce
MaTeMaTUYecKue oleparii, GpUIbTPHI U IPeodpa30BaHIs IPOU3BOIATCS HAJT YUCIaMU BO BHY TPEH-
HEM IIeJIOYUCJIEHHOM IIpejicTaB/ieHnd. 1109ToMy, B HEKOTOPBIX CJIydasX MOYKET [TPOUCXOIUTD IIOTePst
TOYHOCTH [IPU OKPYTJIEHUH WJIH TEPEHOJHEHNE, eCIIH IeJIOUNCIeHHbIe 3HAYEHNsT HAXOSTCI B CJIMII-
KOM Y3KOM WJIU CJIAIIKOM IMMUPOKOM JIrana3one. dTobbl m30eKaTh MO0Tepr TOTHOCTH, ITPOU3BOIATCS
onepars OUTUMU3UPOBATE MIKALY (KHOIIKA -ﬂ), KOTOpast Ipeobpasyer IeJ09nCIeHHbIe 3HAUEHNS,
KOTOpBIE BCTPEYAIOTCHA HA M300PaK/IEHUN, TAKAM 00PA30M, YTOOBI OHU 3aHMMAJIA HEKYIO CPEIHIOI0
00J1acTh B IMalla30HEe BO3MOXKHBIX 3Ha4YeHUH, oT -16384 10 +16383. emaercs 3T0 myTeM MacIITabu-
poBaHus u capura. Ecian Ha 1300pakeHnn ecTb 061acTh (MM TUII O0bEKTOB), TOYHOCTD U3MEPEHHsI
pa3MepoB KOTOpbIx Bac nambosiee mHTEpeCyeT, TO HEOOXOIMMO BBIAEIUTH 3Ty 00JacTh (Wjim yda-
CTOK IIOBEPXHOCTH, COJEPKAIIUII TOJIBKO O0BEKThI XapaKTEPHOIO Pa3Mepa) U HAXKATH HA KHOIKY
Bl JTannbie GyayT IIepeMaciITabupPOBAHBL TAK, YTOOBI TOYHOCTL B ONPEIEIEHHH STHX BHICOT ObLIA
MaKCHAMAaJIbHOM.
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3.8.10 TpancnoHupoBaHue N300pa>KeHUSA

B cayuae, eciim Bbl cHUMAIM M300parKeHUsT OJHOTO yYIACTKA IMOBEPXHOCTH B JIBYX IEPIEH/IN-
KyJIspHBIX Hanpasieausx (1o X u 1mo Y), TO COBMECTUTh BbI UX CMOXKETE TOJIBKO C MOMOIIBIO

-
3epKajJbHOro orobparkenusi. Komanma TpaHcnoHHpoBaTh M300parkeHne (KHOHKa L] ) BBIIOJIHSET
3epKaJIbHOE OTOOparKeHne KAPTUHKU OTHOCUTEIBHO Och X=Y.

3.8.11 lloBoport

IMTosopor uzobpazkenust ocyuiecTsisierca komanoit [losopor (KHOIKA Eﬂ‘). [Tpu sToM nosiBIsieTcst
okuo ITapamerpsi(puc. 3.23) B KOTOPOM MOXKHO BBIOpPATH OJMH U3 TPEX TUIIOB LOBOPOTA:

1. TTo wacosoit Ha 90 — moBopoT Ha 90 IPaLyCOB MO YACOBOU CTPEIKE;
2. IIportus wacooit Ha 90 — moBopoT n3obpazkenus Ha 90 rpajycoB MPOTUB YACOBOI CTPEJIKH;

3. Ha yros — moBopoT n3obpazkeHusi Ha IIPOU3BOJIBHBIN YTOJI, 33 IAHHBIH TT0JIb30BATEIEM.

MapaMeTpbl I:l

Tvn noBopaTa MNovacoeol Ha 907 |»

Mo yacoeoii Ha 907
MNpoTHE yacoeoR Ha 307
Ha yron...

[ Ok H OTreHa ]

Puc. 3.23. IloBopor nzobparkenus.

[Tpu noBopoTe n3obpazkerue Ha yroJi, orndubiit oT 90 rpaycoB, OHO OyaeT cMacITabupOBAHO,
9TOOBI YMECTUTHCH B UCXOJTHOM OKHE.

3.8.12 BpeipaBHuUBaHUe

[Tosrygyennble n300parkeHusi 4acTO MMEIOT ODIMUil HAKJIOH MJIM OOIILYIO BBIMYKJIOCTh. Takwue wuc-
KaXKeHUsI MOT'YT TOSBJISITHCS 110 PA3HBIM IpUYInHAM. Kak MpaBU/IO OHU CBSI3aHBI C TEMIIEPATYPHBIM
ApeitoM U HeJIMHEHHOCTBIO ITHe30KEPAMIUIECKOT0 MAHUITYJISATOPA. DTOT MAKPOCKOIIMIECKHIT peabed
OOBITHO MEIIaeT BLISIBJICHUIO CTPYKTYPHI 00DbeKTa. UTOObI n30aBUTHCS OT HErO, U3 MCXOTHOW MaT-
PHIIbI 3HAYEHUIT BBIYUTAIOT [OBEPXHOCTD [1€PBOI0 WJIX BTOPOI'O IOPsIKa (IIJIOCKOCTD, HapaboJty wim
runepbosty ). BeipaBHUBaHMe OCYIIECTBIIsIeTCsI 10 KOMaH ie BeipasHuBanne B MeH0 MareMaTnka nim
[IpU HAXKATUU Ha KHOIKY dﬂ, KOTOpasl HAXOJUThCS Ha MAHEJIM WHCTPYMEHTOB.

[Tpu BBINOJIHEHUY STOH KOMAHJIBI HOSABJISETCS OKHO IapaMeTpoB (puc. 3.24), B KOTOPOM MOYKHO
yKa3aTh TUIl BbIYUTAEMOI IIOBEPXHOCTH: JIuHeiiHAs — JIJIs TIOBEPXHOCTHU EPBOro NOpsijika (IIJI0CKO-
cru) win [Tapabonmdeckast — Jyisi IOBEPXHOCTH BTOPOro mopsijka. Ecin ucxopusiii daila cogepkut
HECKOJILKO M300pazkKeHuii, To 00pabaThIBATh MX MOYKHO OJIMHAKOBBLIM 00PAa30M MJIM HE3aBUCUMO JIPYT
OT JipyTra. DTO ompejessercs mapamerpoM O6paboTKa MOA-n300paKEHMiA:

1. PaznenpHo — [tst KaXKI0TO COMIEPIKAIIErocs: B daiie n300parkeHusi BHICIUTHIBACTCS CPEIHSIS
TTOBEPXHOCTD, OIpEIeIeHHasd METOIOM HaNMEHBINNX KBaIPaTOB I KOHKPETHOTO M300parke-
HUS;



I'maBa 3. O6paboTka m306pa>keHmit 71

MapaMeTpbi |:|
Tun NoEepsHOCTH NuHeiinas ™=
DfpatioTk.a Noa-HSoGpakeHui | n s i
YanATe NoCTOAHHYM COCTAEMADL Y

Oena

Puc. 3.24. Okuo mapameTpos.

2. Ilo akTUBHOMY — ITOBEPXHOCTb PACCUUTHIBAETCSI JIJIsi AKTUBHOI'O ITOAM300PAKEHUs, 8 BbIIUTA~
€TCs U3 BCEX;

3. Ilo Bcem — paccUMTHIBAIOTCS CPEIHUE IOBEPXHOCTHU 10 BCEM TOAN300PaKEHUSIM U YCPETHSIIOT-
cd.

Ecin nanpoTus 11015 YIaIsaTh MOCTOSIHHYIO COCTABJISAIONLYIO CTOUT raJIovuKa, TO 00Iee CMeneHne
BCeli TOBEPXHOCTH OTHOCUTEIHLHO HYJIsI YIAAJISIETCS.

Heobxonmumo moMHUTE, 9TO €C/Iu TIepes] TeM, KAK BbI3BATh KOMAaH Iy BbIpaBHUBaHIE ﬁ, Bor1 BBI-
JeauTe HeOOBINON parMeHT n300parKeHusI, TO MPU BBIYUCIECHNE YPaBHEHHUS TOBEPXHOCTH Oy/IyT
HCITOJIB30BaThCs TOJIBKO 3HaYCHUA TOYECK, ITOIIaBIINX B BbI/ICJICHUE. HpI/I 9TOM IIOCTPOEHHas IIOBEPX-
HOCTB OyJIeT BBIYTEHA U3 BCErO U300PaKeHUs.

3.8.13 Cmaaitn

ITporpamma ®emtoCkan OHnaiiH MOXKET CTPOUTH OHJIMHENRHBbIE KyOWYecKue CIJIAfHBI JIJIs TI0-
BEPXHOCTEH W MPOM3BOJUTH BBIUYATAHUE CILUIANHOB M3 MOBEPXHOCTEH. UTOOBI BHIYECTH CIUIAWH W3
[IOBEPXHOCTH, BbIOepuTe KOMaH Iy BhIpaBHUBaHME CIUIAHHOM MJIM HAXKMHUTE HA KHOIKY i

s mocTpoeHus CILIaifHA IOBEPXHOCTH Pa3buBaeTCs Ha MPAMOYTOJBHUKH, CTOPOHBI KOTOPBIX
YKa3bIBAIOTCS B JIUAJIOTOBOM OKHE, TOSIBJIAIONIEMCS TIPU BBI30BE KOMaH,IbI, B mapamMerpax [Ilar mo X
u [lar o Y. st KarK10r0 MpsIMOYTOTbHIKA, HAXOUTCS CPEJIHee 3HAUEHNE BHICOTHI IIOBEPXHOCTU U
CILUTA{H CTPOUTCH IO MEHTPAJTBHBIM TOYKAM MPIMOYTOJHHUKOB, TJI€ 3HATEHUSIMU 110 OCH Z CIUTAIOTCS
BBIUHCJIEHHDIE CPeHNe BRICOTHI. [ Hamtyamieil paboThl TaHHOr0 (hUIbTPA JIydIlle BHIONPATH TaKue
pa3Mepbl CTOPOH IPAMOYTOJIBHUKOB, YTOOBI HA N300PaKEeHUH YKJIA/IBIBAJIOCH UX I€JI0€ YHCJIO.

Kak u B ciiydae ¢ BblYMTaHHEM I[TOBEPXHOCTH, Jjis mojis OOpaboTKa 1mogan300parkeHuil MoKeT
OBITH BBIOPAHO 3HAYEHUE:

1. PaB,HeJIbHO — B 9TOM CJIy4dae IJId KazKI0ro HO,ZLI/I306pa}K€HI/IH B OTJEJIbHOCTU BbBICHUTDBLIBACTCH
BbIIUTacMasd IIOBEPXHOCTD;

2. Ilo akTEBHOMY — B 9TOM CJIydae pacdeT cpeJHeill TOBEPXHOCTH BeJETCs JJIsT aKTUBHOTO MO~
300parkKeHusl, IOCJIe Ier0 9T MOBEPXHOCTDH BBITUTAECTCSA U3 BCEX M300parKEHUIA.

3.8.14 CryiakuBaHue y4acTKa NOBEPXHOCTH

Cryla;kuBanue y9acTKa IOBEPXHOCTH OCYIECTBIIseTcs KoMan 1ot Criiaurh y4acToK (KHOIKA £ ).
Yro0bI 3amycTUTh €e, HeOOXOIUMO BBIJIEIUTH YIaCTOK IMOBEPXHOCTH, HA KOTOPOM IMPUCYTCTBYIOT
HEHyKHbIe BBICTYIbI. Ha rmepuMerp BBIJIEJIEHHOTO yIACTKA, HATATUBAETCH ILIOCKOCTb, KOTOPAas 3a-
MeHsleT IIePBOHAYAJIbHBIN pesibed MOBEPXHOCTH HA BBLIEJEHHOM ydacTke (puc. 3.25).
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nrm

0.6
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0 0z 0.4 0.6 0.8 1 12 pm

Puc. 3.25. CrimaxkuBanue y4acTKa MOBEPXHOCTH.

Popmysa, KOTOPOU OIUCHIBAETCS ITA OIEPAIHsT, UMEET BUIL:

P
Zp:O

Z(x,y) = Ep—
p=0

'u‘xml Lo 'u?olv“

IJie 7p — PACCTOSIHIE OT TOYKH € KOOPIMHATOI (X,y) 10 KaKI0il TOUKH HEePUMETPa, 2, — BBICOTA.
st TOro, 94TOOBI 9TOT Y4aCTOK IIOBEPXHOCTU HE OKA3aJICs HEeCTECTBEHHO IVIAJIKUM IIPEIyCMOT-
pPeHa BO3MOXKHOCTD JOOABJIEHHS CIy4aliHOrO IIyMa.

3.8.15 Mopdosorudeckue puIbTPHI

B ocnoBe mopdoaorndeckux (puaIbTpoOB JIeXKaT TeOMeTpUYIecKre Mpeodpa3oBaHust (POPMBI O
HOro 3 00BEKTOB mocpeicTBoM Jpyroro. B C3M mukpockonnn TakuMu OObEKTAMU Yallle BCEro
SIBJISIIOTCS TIOJIy9€HHOE M300parKeHne U MOJIeb (POPMBI UIJIbL.

Janubie GUIBTPHI UCIIOIB3YIOTCS JIJIsl YAAJeHNsT YITUPEHN Ha N300pakeHnusIX IIOBEPHOCTEH NN
O0OBEKTOB, KOTOPBIE IOSIBJISIFOTCsI W3-33 KOHEYHOU (opMbl 30HIa. A Tak ke yiajieHus: 3¢dderTa
JIBOEHUSI TIPU CKAHUPOBAHWY BUCKEPHBIMU KAHTUJIEBEPAMU.

Pacummpenune (Dilation)

Pacwuperue (Dilation) — mopdosorndeckas onepanust Haj IByMsl MHOXKeCTBaMH TOYeK (A u
B), pe3yJsbTaT KOTOPOi BBIYHUCIISIETCsI 110 (hbOpMyJIe:

DA, B)(r.s) = max (A(r— jus — k) + B(.K))

OTa onepanus HaJ ABYMsI IPOU3BOJILHBIME H300PaKEHUSIMH UIVIBL H IIOBEPXHOCTU MOXKET ObITH
BBINOJIHeHa KoMan1oit Pacwupenue (Dilation) nim naxatuem KHonku #% AKTHBHBLIM 1IPH 3TOM

JOJIKHO OBITH OKHO 00padaThIiBAEMOT0O M300pakeHWsl, a M300paKeHue WUIVIBI CJIeyeT BBIOPATH B
[TOSIBUBITIEMCS JTHAJIOTOBOM OKHE.
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2200,

500,

1800,

Puc. 3.26. IIpumep: pacimupenue BUCKEPHBIM KAHTUIEBEPOM (IOsIBJICHUE JIBOCHUS B U300DAKEHNN)

Oposus (Erosion)

Iposus (Erosion) - mopdosorndeckast onepaius Haj IByMsl MHOXKecTBamu Touek (A u B),
pe3yJIbTaT KOTOPOii BLIMUCIAETCS 110 (POpMYyJIe:

E(A.B)(r.s) = min (A(r+j.s+ k)~ B(j. k)

Dra oneparyst HaJ ABYMsI IPOU3BOJIBHBIMU M300ParKEHUIMU UIJIBI U IIOBEPXHOCTUA MOXKET OBITh
BBITIOJTHEHa KOMaH0i Jposus (Erosion) mim HaxkaTHeM KHOTKH #%, AKTHBHBIM IIPH 9TOM JIOKHO
OBITH OKHO 00pPAa0ATHIBAEMOTO M300PAXKEH NS, 8 N300PaXKEHNE UTJIbI CJIEAYET BHIOPATH B ITOSIBUBIIIEMCST

JANaJIOrOBOM OKHE.
- 2200, e
2400,
500. 500,
450 800 =0

00 1600 200 3200 i o s00 1aon 200 3300 m

3200

1600,

00,

Puc. 3.27. IIpumep: 3po3usi BUCKEPHBIM KaHTH/IEBEPOM (yIaJleHUe JBOSHUS! )

Kpome 00br9uBIX MOP(DOIOrTdecKkux (GUILTPOB, B MPOrPaMMe eCTh (DUIBTPHI, CIEeNUaIbHO IIPU-
JIYMaHHBIE JJIsI CKAHUPYIOIIeH 30H10B0# MuKpockoruu. [1oapodHo o pabore 3Tux (pUILTPOB HAIU-
cano B crarbsax J.S.Villarrubia, Surface Science 321 (1994) 287-300 u J.S.Villarrubia, J. Res. Natl.
Inst. Stand. Technol. 102 (1997) 425.

[Ipu 3amycke koman 6l Henckazkaroras urjia MpoM3BOJIUTCS pacdeT MaKCHUMAJIbHO TYHOH dhop-
MBI HIJIbI, KOTOpasl PN CKAHUPOBAHUHM HE BHOCUJIA UCKaXKEHUIl B MOJIyUeHHOe u3o0pazkeHne (mim
BLIOpaHHYIO YacTh u3obpazkenus ). JIpyrumu cioBamu Bbl cuuraere, 4To JanHoe M300parKeHue —
TOYHAs KOIUsI MMOBEPXHOCTU M UITETE TAKyIO ULy, KOTOpas MOTJIa ODECIeYnTh TaKoe YJIadHOe CKa-
HUPOBaHUE.

Quibrp Crrentast anmpokcumarysi (GOPMbI ULJIBI TOXKE BBIYUCIIsIET MAKCUMAJIBHO TYIYIO (DOpMY
UIJIBI, ¢ MOMOIIBI0 KOTOPOH MOIVIO OBITh HOJIyUeHO u3o0pazkeHue (MM dacTh u3obpazkenus). Ho
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Ternepb OTCYTCTBYET TpebOBaHNe HEMCKAYKEHHOCTH TOBEPXHOCTH. B TaHHOM ciryvae Ha (DOPMY UIJIbI
JIefiCTByeT orpaHuYeHne JApyroro poga. IIoHSITHO, 9TO ecyin MPOU3BOIUTCS CKAHUPOBAHME UIJIOHN C
HEKOTOPBIM PaJIyCOM KPUBU3HBI, TO HA M300paKeHUN He TOSIBSITCSI BBIIYKJIble 00bEKTHI ¢ OOJIbIIei
KpuBHU3HOI. TakuM 0Opa30M BBIYKJIOCTH HA IIOBEPXHOCTUA OIPAHMIMBAIOT (DOPMY HUIJIBI.

[Ipu 3amycke duabrpa Crenast annpokcuMaryss (pOPMBI UTJIBI TOSBJISIETCS OKOIIKO C UHIUKA-
TOpOM mporpecca. B xome paboTbl GuIbTpa MPOU3BOIATCS UTEPAIUH, U OXKUIAETC, ITO PE3yJIbTaT
CJIeJIIONEel urepanuu OyJAeT OTJINYaThCs OT mpenabaymeil. Eciau B pesynbrare odepesHoit urepa-
UM HUKAKUX U3MEHEHUH B (hOpMe UTJIbI He TTPOU30IILI0, paboTa hbuabTpa 3asepiraercs. Bol MoxkeTe
3aBepIUTDL PabOTy DUILTPa U HE JTOKUIASICH [TOKA OH CEJIAeT 9TO caM — JiJIst 3Toro HaxkMuTe OTMme-
HUTH B OKOIIIKE 3aIlyIeHHoro puibrpa. Ilpu aToM pesynbraroM padboTsl GuabTpa OyaeT pe3y/ibrarT
uTeparuit, KOTOPyIO0 OH BBIMTOIHS IPXA HAXKATUU KHONKH OTMEHHUTH.

[To xomane TTpogoKUTL AnmpoKCuManuio GOPMBI UIJIBL... MOSIBJISIETCS OKHO CO CITHCKOM BCEX
OTKPBITHIX B IPOTPaMMe U300pakeHnii oBepxHocTeil. Boibepure TO OKHO, T/ie y2Ke HAXOINTCS OTEeH-
Ka (pOPMBI UIJIbI U HaxXMmuTe BeiOparsk. AjropurM gaHHOrO GUIBTPa TOT Ke, 9TO U Yy (PUIbTpa
Cirenast anmpokcuMariusi GOPMbI UIVIBI, ¢ TOH TOJBKO Pa3HUIIEH 9TO HYJIEBOIl mTepalueil Oyaer He
ILUIOCKOCTD, & BHIODAHHAS OIEHKA.

[To xomamie DPO3UST € YIETOM UIJIBL... TIOSBJSETCS OKHO, B KOTOPOM HY?KHO U3 BCEX OTKPBITBIX B
porpamMMe n300parkKeHuil BLIOpaTh OIeHKY (opMbl uriibl. Pabora ¢puabTpa 3aK/II09aeTCA B BLITOJ-
HEHUU OIIEPAINH erosion HaJl JaHHBIM N300paskeHeM C BBIOPAHHOM UIJIOH B KA4eCTBE CTPYKTYPHOIO
9JIEMEHTA.

MoaenupoBaHue 30Haa

Hannas yHKIWs I03BOJISET CO31aBATh U MOAEIMPOBATh pa3induble ¢hopmbl 301108 (Konuye-
ckuii, Craoxxublii Koundeckuit, [Tupamunaabubiii, BuckepHblii) 110 HEKOTOPBIM M3BECTHBIM I'€OMeT-
pUYeCKUM napaMeTpaM. BriocsiencTsun co3qannbie n300parKeHnst 30HI0B MOXKHO HCIIOIb30BATD JJIst
nposejienus onepanuit Pacwuperus (Dilation) u Oposuu (Erosion).

Ora dyHkima MoxkeT ObITh BbI3Bana Komanuoit Mogjenuposanue 3ouga (Tip modeling) wim
HaxkaTHeM KHonku . B mogsusmemcsa oxkme Parameters Mo:Kno BHIOPATh (POPMY MOZEIIPYEMOTO
zonza (napamerp Type), U3MEHUTH COOTBETCTBYONINE F€OMETPUIECKUE IIAPAMETPBI MOJIEH (CIHCOK
[apaMeTpoOB 3aBUCUT OT BBIODAHHON MOJeNN), & Tak Ke 3aJaTh paspelleHne N300paKeHusl UIJIbI
(mapamerp Resolution).

1) Kornuneckud sond (Cone) Mojiesib KOHIUIECKOTO 30H 1A IPEJICTABIIsIeT COBOM yCeIeHHBIN KOHYC,
KOTODBIil K BEPIIMHE ILJIABHO IepexoautT B cdepy. DTa MOAEIb 3aJaeTCsd ¢ IIOMOIIBIO JABYX I'€OMeT-
PUYECKUX [APAMETPOB - yroJ cxoxkjenus (napamerp Angle) um pagmyc ocrpus 3oHIa (Iapamerp
Radius).

2) Caoorcnuili Konuveckut sond (AdvCone) Momesb CII0XKHOIO KOHHYECKOTO 30HJA SIBJISIETCS
YCJIO’KHEHHBIM BAPUAHTOM KOHUYECKOTO 30H[a. Pazjimdme 3aK/I09aeTCs B TOM, 9TO OCTPHUE 3aKaH-
qUBAETCsI €Ie OJHOM, MaJjoi cdepoif. DTa MOJETb 3aJaeTCs € IMOMOIIBIO TPEX I'€OMETPUUECKIX
napamerpoB — yroJ cxoxkzenusi (napamerp Angle), pamuyc ocrpus 3onma (napamerp Radiusl) u
pazuyc Magoit cdepsl (napamerp Radius2).

3) Hupamudanvhvili 30nd (Pyramid) Mogpenb nupaMuiajibHOrO 30HIA — OOBIYHAS IeOMeTpUde-
ckas Gurypa nmmpamMmuia. 3aJaeTcd 110 OJHOMY IIapaMeTpy - BBICOTE.

4) Buckeprwi 30md (Visker) @opma BECKEPHOIO 30H/A MPEJICTABJSETCS B BUJE COBOKYITHOCTH
JIByX OY€Hb OCTPBIX, PA3JIMYHBIX 110 BBICOTE MHUKOB. MOIENb 3a1a€TCsl 110 YeThIPEM IIapaMEeTPaM —
paguyc muna (Radius), yros opuenTanuu oiHOroO mmia OTHOCUTENBHO JIPYIOrO B IJIOCKOCTHU II€p-
HEeHMKYIISIPHON ux HanpasieHuio (Angle), paccrosinue MexK Iy HUME B Toil »Ke miiockocru (Distance)
u paznmare B BbicoTe Mexky munamu (Height difference).
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ToCrar Ownaii - untitled.bmp

Onepaunn B4z Okéa Ownaiid  Momouws

NapaveTp
BType
wRadus, nm

From image
128
128

o.

0 20
0aiin: untitied bmp
Aawie ysoBpaxexis: Tip

HaxauTe nesyio ko 11 N0BEPHYTS 30BPaXeHie BOKPYT BEpTUKANLHOT pxugaiire Cirl, Shift, Z waw Ctrl+Shift, 4T0Gbi HaKAOHNTS, Chie

Puc. 3.28. IlocTrpoenne KOHUYECKOTO 30HIa

Kan Onnaiin - untitled.bmp

C3M Mpaska Maremaruka Onepaumn Bua Oka Ownaiin Momous

=
untitled.bmp[Tip](400%):1 Parameters

Haveriie
AdvCone
0

5

EY

From image
128

128

o.

0 20
0aiin: untitied bmp.
Aaie ysoBpaxena: Tip

Puc. 3.29. Ilocrpoenune cj102KHOTO KOHUYECKOT'O 30H/1a
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Marewarua Onepauwn Bua Okia Ownaiin Momous

untitled.bmp[Tip](400%):1

NapaieTp Sravervie
Pyramid
wHeight, nm
BResolution From image
X, px 128
®Y,px 128

Ok Cancel Load Save Default

untitled.bmp[Tip]:2

0

0aiix: untitied bmp
Hule H3oBpaxeHI

Puc. 3.30. IlocTpoenne nupamMuiaabHOrO 30H1a

ewmroCkan Onnait - untitled.bmp

el o e

C e oo

untitled.bmp[Tip](400%):1

MapaveTp SHaverve
BType Visker
wRads, nm 2
45

o so |
wDistance, nm 50

BResolution From image
128

128

o.

o 20
0aiin: untitied.bmp.
HHbIE H30BpaXeHNS: Tip

HaXaIHTe N1eByo KHOMKY MUK, YTOGk 10
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Puc. 3.31. Ilocrpoenune BuCKEpHOIro 30H1a
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3.8.16 AmHaju3 1mepoxoBaTOCTH IIOBEPXHOCTU

Oyukiys AHaau3 MepoXoBaTOCTU BBIYUC/ISET HAOOP IMapaMeTpoB, XapaKTePU3YIOIMINX IIIePOXO-
BATOCTH IIOBEPXHOCTH HAa BBIJEJIEHHOM ydYacTKe, WA Ha BceM m300paxkenuu. [logpobHO 0 mapa-
MeTpax, XapaKTepU3yIuX MePOXOBATOCTh, paccKka3ano B mpusoxkennu F. [Ipu Bei3oBe dyHKINN
HOSBJISIETCS JIMATIOI0BOE OKHO (CM. puc. 3.32), B KOTOPOM MOI'YT ObITh HACTPOEHBI HEKOTOPbIE OIIIUU
JUIsL naJibHeiiiero ananusa. B npocreiiniem cirydae, mepoxoBaTocTh (a UMEHHO R, CpeiiHsis 11epo-
XOBATOCTh) — 3TO CpeJIHee apU(PMETHIECKOe OTKIOHEHNE TPOMQUIISI CeUeH sl OT IPSAMOI ero 0fIero
HakJjoHa. JIj1s1 TOro, YTo0ObI OIPEeIeUTh CPEIHIOK IIIEPOXOBATOCTD TOBEPXHOCTU CTPOSIT HECKOJIBKO
ee ceuennii. {najorosoe okuo [lapameTpsl gaeT BO3MOXKHOCTH BEIOPATH KOJIMYECTBO TAKUX CEUEHUIA,
paccTodgHNe MeXKJIy COCEJHUMHU CeUYeHUAMH, JUIMHY CEYeHMIl U yroj UX HaKJIOHA K TOPU30HTAJIU.

NapaMeTpbl

|

Yueno ceveHui

Mpofien Mekay cevsHMamM... (5 25 [
LuameTp ceveHua, % 100 C

YpnandaTe HaknoH c...

|

B <l <ls]

Brifiop urna ABTOMETUUECKM | %

TodHoCTE, * =

Puc. 3.32. OxHO HACTPONKHN IapaMeTPOB aHAJN3a [IEPOXOBATOCTH.

Yros HaK/JIOHA MOXKHO 33/1aBaThb BPYyUYHYIO. EC/iHM Ke MOBEpPXHOCTH IMPEICTABISIET COOOU CJI0-
HUCTYIO CTPYKTYPY, TO JIyHIIIE HCIOJH30BATh aBTOMATHUYECKOE OlpejiesieHne yria. B saToMm cirydae
cevyeHus OyyT MPOBEIECHBI B HAIIPABJICHUH, EPICHINKYISPHOM HAIPABJICHUIO ¢ HAWMEHBIMEH II1e-
poxoBarocTbio. JlonosiHnrebHo Oy/1€T BBIBEIEHO OKHO C TUCTOTPAMMOIL, [0 KOTOPOU OMpPEeIesIsioCh
9TO HAIPABJIEHUE. DTO 3aBUCUMOCTH CPEJHEr0 KOJIMYECTBA MepeceveHnil CedaeHust CO CBoeil cpeHei
JuHeit or yria. MUHUMYM 3TOH 3aBUCHMMOCTU COOTBETCTBYET HampaBjenuto crymeneit. [lapamerp
TouHOCTH — 3TO IIAr 10 YIJLy, KOTOPBII MCIIOJIb3yeTCs IIPHU MOCTPOEHUU TI'PadUKa.

3.8.17 lloporoBas duabTpanus

[Tpu BeI3OBE KOMaH,1b! [Toporoeasi pusibTpaliust #% nosmnsercs JIMAJIOrOBOE OKHO, IIOKA3aHHOE Ha
puc. 3.33. B HeM MOXKHO 33/JiaTh OPOrOBbIil YPOBEHDb (B JOJISIX OT MAKCHMAJIBHON BBICOTHI n300pa-
JKEHMsl ), U OLPEEIUTh, KAKUM 06pa3oM OyayT 06pabaTbiBaThCsa TOUKH, OKA3ABIINECS BBIIIE U HUKE
Hero. Ecim HATPOTHUB 110711 YCTAHOBUTH BBIIIE CTOUT TajI09Ka, TO BO BCEX TOUYKAaX, IJI€ BHICOTA IIpe-
BBIIIAET IIOPOT'OBBIN YPOBHB, OHA Oy/eT yCTaHOBJIEHA Ha 3HAYEHUE, PABHOE MAKCUMAJIBLHON BBICOTE
[TOBEPXHOCTH, JINOO BBICOTE [IOPOIOBOI'O YPOBHSI, B 3aBUCUMOCTHU OT BBIOPAHHOTO. AHAJIOrUYHO, eCJin
raJlouka CTOUT HAIPOTHUB MOJI YCTAHOBUTH HUXKE, TO Ha MUHUMAJILHOE WJINA MOPOrOBOE 3HAYECHHUE
OyIyT YyCTAHBJIUBATHCS BBICOTHI TOYEK, HAXOISIIUXCS HUYXKE [TOPOra.

3.8.18 Bpicora no nHTep(dEPEHITNOHHON KapTHUHE

Hanuast byHKIWS peTHAZHAYEHA I M3MEPEHUs] KDY TU3HBI POCTOBOTO XOJIMUKA, HA TIOBEPXHO-
CTU KPUCTAJIA 110 WHTEPQEPEHIIMOHHON KapTUHE, IOJYyIeHHON, HAIIPUMED, [IPU MMOMOIIM 3aXBaTa
n300pakeHusl C BUIEOKAMEDHDI.

st Hadaja HeOOXOIMMO BBIOPATh OTPE30K, 0 KOTOPOMY BbI XOTHTE OIPEIEIUTh HAKJIOH. Feym
nHTEePMEPEHITNOHHAST KAPTUHA UMEET BUJ[ POBHBIX OKPYKHOCTE WJIU ITOJIOC, TO JJIs 3TOO MOXKHO
HCII0/IB30BaTh pekuM Kypcopa Ceuenne nin Paccrosinue. Eciu ke oHa HCKPUBJISETCs, TO TOCTPOiTE
TaKyIO JIOMAaHYIO, KOTOpas 00XOanuT medeKThI.
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Puc. 3.33. Okno BbIGOpA IOPOrOBOrO ypPOBHSI.
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Puc. 3.34. Boinenenne orpe3ka Ha MHTEPQEPEHIIMOHHOM KapTUHE.
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Korma orpesok BbiOpan, B MeHI0O MaremaTnka HEOOXOIMMO BbI3BATH (PYHKINIO BbIcoTa 10 MH-
repdepennmonnoit kapruae (Maremaruka,/Bpicora mo nHTEpdEPEHIMOHHON KADTUHE MM KHOIKA

). IIpu BBI3OBEe DYHKIMK IOABUTCS MEHIO C apaMerpaMu (puc. 3.35), B KOTODOM 3aJ[aeTCsl JIJIU-
Ha, BOJIHBI MQJIAIONIET0 U3/IyIeHHUsI, KOTOPOe TeHEepUpyeT MHTEPMEPEHIIMOHHYIO KAPTUHY, U TTOPOT B
[IPOIEHTaX OT MaKCHUMAaJbHON aMiumTybl. OH HyKeH JJisi TOr0, YTOOBI CJIydJailHbIi MIyM Ha U300-
paXXeHnu He OBbLI MPUHST 38 MAKCUMYM WJIX MUHUMYM WHTEP(MEPEHITNOHHON KAPTUHHI.

MapamMeTpol I:I
HAuHa BOaHE (50 At [,
Mopor 4nA ardnaqrunesl, = |5 232

[ Ok ][ CTieHa ]

Puc. 3.35. Ilapamerpsr dyHKIwH.

IlepBoHavaJIbHO BBIMUCIEHH Oy Iy T IPOU3BEIEHBI C IIapaMeTpaMy 0 yMOI9aHuio. Ecim onn He
COOTBETCTBYIOT JJAHHOMY CJIy9al0, TO X CJIEyeT 3aMEHUTh. Pe3yIbTaThl BLIBOJATCA B BUJE TAOIUIIHI
(puc. 3.36), B KOTOPYIO 3alMCHIBAETCS BEJIMIMHA I1aJI€HUsT BBICOTHI HA BbIOpanHoM orpeske (Drop)
U pacCTostHUE MexKIy KoHmamu noctrpoernoil smann (Distance). Ecim 3T0 BO3MOXKHO 11T JAHHBIX
€JINHAIL U3MEPEHNUs], TO BBIUUCIISETCS yTroJl HAKJIOHA KPUCTAJIa Ha BIOpaHHOM y4actke (Angle).

12.04.2007-17.04.4:3

Drop,nm Distance mem Angle, deg
1 1201.08 1661.09 0.0414285

Puc. 3.36. PesynpraTh! BEIYKC/IEHNH.

3.8.19 VYcpeaHeHme mo cTpoKaM

[Tomgpobuoe omucanue 310t HYHKIMKU HAHO BO BBEJCHUN. YCPEIHEHUE IO CTPOKAM MOYXKET ObITh
BBIIIOJIHEHO 110 BceMy u3o0pazkenuio (merto Maremaruka,/ Ycpeauenue 1o crpokam,/ Bee uzobpaxe-

=)

HUE 1 KHOIIKa WK 10 06JIACTH, He BKJIIOUAIOIEl BblIeseHHyo (Menio Maremaruka,/ Ycpentenue

no crpokam,/ Vckimodasi BRIOpAHHOE MM KHOTKa 4it).

3.8.20 UcmpaBiieHUEe NCKa>KEeHUIA

DyHKIMA UCIPABJICHAS UCKAYKEHUI (KHOIIKA @) MpeHA3HAYEHa JJIsi KOPPEKTUPOBKH M300pa-
JKEHUsI B COOTBETCTBUU ¢ nHopMaryeii o kaaubposke. B ACM-u300pakeHusX MOXKET 3HAYUTETHHO
MIPOSIBJISITHCST HEJTMHEHOCTD MTbe30KEPAMUYECKOTO MAHUITYJISITOPA MUKPOCKOIA, M3-38 9TOTO pas3Me-
PBI OOBEKTOB MO KpasiM KaJipa OKA3bIBAIOTCSI yBEJIMIEHBI.

[Ipu BBI3OBe (DYHKIUU IOSIBJISIETCsI OKHO C IIapaMeTpaMu, B KOTOPOM HEOOXOJUMO 3aJ1aTh HMsI
daita, comepKaliero KoaduImenTs rucrepesuca. aiir T0KeH coIep:KaTh JaHHbIE JIJIs KaXK 101t
u3 oceil n300paYKeHNs, B IPOCTERIIEM cirydae (aityi Oy1eT nMeTh TOJBKO J[Ba pa3ielia; X-KalubpoBra
7 y-ranubpoBra-MemierHo. Jljs TOro, 9ToObI OIpeNe/nTh 3HAYEHUA ITUX KOIDDUIUEHTOB, CHA-
qajia MoJyvIaioT n3obparkeHne KaanOpoBOUHON pereTku. [Ipu 3ToM obpaser JiytIie pacriojaraTh
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TakK, YTOObI MEPUOINIECKIE CTPYKTYPHI OBLIN BHIPOBHEHBI BJOJIb Oceil ckanmposaHus. [lo m306pa-
JKEHUSIM PEIIEeTKU C U3BECTHBIM PACCTOSTHIEM MEYKJTY Y3JIAMU CTPOSITCS JBE KAJINOPOBOYHBIE KPUBBIE
(puc. 3.58). TTo kaxk 10l M3 KpUBBIX coznaercst daitn kamubposku. Ilpu coxpanernn baitiios MOXKHO
YKa3bIBATH OHO U TO K€ UMsl J[JIsi 00erX KPUBBIX — JAHHBIE OYIyT COXPAHEHBI B HYXKHYIO CEKIINIO, B
zaBucuMOCTU OT opuenTanuu Kpusoil (110 X wiu 110 Y). Bo Bpems 9KCIEPUMEHTOB CKOPOCThH CKAHU-
pOBaHMS HYKHO BbIOMPATH TAKAM 00pa30M, YTOOBI HA KAIUOPOBOYHBIX 00PA3IAX U HA UCCJIELyeMO
TOBEPXHOCTH OHA OBLIA OJMHAKOBOM.

Mapamerpol E‘

P alin Kos PPHUMEHTOE E

B bIcTpoe ckaHMpoBaHue no #

Puc. 3.37. HacTpoiika mapaMeTpoB JjIsl UCIPABJIEHNS UCKAYKEHUI.
Teneps coxpanennbiii daitn ycraHaBImBaeTcs: B KadecTse daiiina K03 puineHToB B OKHE I1apa-

MerpoB (puc. 3.37). U BBIOJIHsSETCST KOPPEKTUPOBKA NCKAYKEHUI HA HHTEPECYIONIUX N300parKeHUsIX
koMan10if Mcnpasienne nckaxkenuii (puc. 3.38).

4000,
4000,

3000,
3000

2000
2000,

1000.

a 3000 3000 6000 9000 12000 15000

File: Cu2R_01 632 daP File: Cu2R_01 632 daP
Image data: Comverted Text, Photo Image data: Comverted Text, Photo

(a) (b)

Puc. 3.38. Ycrpanenue nckaxeHuii.

3.8.21 BpeigesneHue 3epeH

st onpeiesieHnst TPAHUI] MEXKTy OOJIACTSIME, ITPUXOAATIIMUCS HA BBICTYIAIOIIIE HAJT TO/JIOXK-
KOH OOBEKTHI (YACTHUIBI) IIPUMEHSIETCST KOMaH,1a BbIIeauTh 3epHa (KHOMKA h) Hannast hyHKIINSA
Jydie paboTaeT ecian uccieyeMasi oBepXHOCTh cocTonT u3 "3epen” (em. puc. 3.39).

TIpu npumenenun sroit GbyHKIMU MOABJIIETC OKHO HacTpoek (puc.3.40)

B 3rom okHe 3a/1aeTcst TIOPOT UCXO/Isl 3 3HAYEHUsT KOTOPOTO OTOUPAIOTCSI TOUKHU, KOTOPbIE TOTOM
CTaHyT HeHTpaMu obsacreit. I'panuiisl 3TuX 00J1acTel MOCTENEHHO PACIIUPSAIOTCS, TPUOAB/IAT O
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BhIAENHTb 3EpHa X,

Mopar s

s s rpatH e ofinacTy @
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Puc. 3.39. Brrnesnenne 3epeH.

BbIgenMTE 3epHa =
Mopor 05 ¢
HpanATE rpaHHYHBIE OGNACTIA ]
WyrioEoi AR MuHIMYM |

[ Ok ] [ OTtaeHa ]

Puc. 3.40. OkHO HACTPONKN TIPH BBIJIEIEHUN 3€PEH.

OJTHOMY IIHUKCEJIYy /10 Te€X 110D, ITIOKa MEXKJ/1y HUMU HeJIb3 6yﬂeT MIPpOBECTU I'PAHUYIHYIO JIMHUIO. 9TO u
Oyzner pa3bueHue Ha 3epHA. 3aTeM, UCIOJIb3Ysl OMEPAIUi0 BoiIe T 00bEKTHI, MOXKHO OIPEIE/INTh
TJIOITA/Th 3€PEH.

Eme onua mapamerp — 3HadeHue myMoBoro puabTpa, rie:

1. Her — ybupaer mrymoBoii puibTp;
2. Memnanublit — MeauanHasg QUILTPAIKS, T.€. OepeTcs cpeiHee 3HAUCHIE;
3. Munnmyw™m — Gepercs MUHIMAJIbHOE 3HAYEHNE.

lanovka HAIPOTHB OIS YIAJATH TPAHAIHBIE OOJACTH O3HAYAET, 9TO 3€PHA, IPAHAIA KOTOPHIX
MIPOXOJIAT TI0 KPato N300payKeHust, OyIyT YIATEHBl U3 PACCMOTPEHUS M 3aKPAIIEHBI Y€PHBIM (TO €CTh
OGHYJIEHB ).

3.8.22 BplgesieHue rpaHuil

Hammas QyHKIINA OCYIIECTBISETCS C MTOMOIILI0 KOMAHIbI BHIAEINTh TPAHUIHI WIN KHOIKN e
Dyukiys npeHa3HAUEHA JJIs Bblee s rpanul] 00bekToB MerogoM Kanuu (cm. puc. 3.41). Oyuk-
[IUsT TIOJXOJUT JIJIsT N300pakeHuil ¢ KPYITHBIMUA O0'beKTaMU, NMEIOIIMME JIOCTATOYHO YETKUE TPaHU-
L.

[Tpu BBIZOBE DYHKIMU MOSIBJISIETCS OKHO IAPAMETPOB, B KOTOPOM HEOOXO/IMMO HACTPOUTH BEJIU-
9UHY TTOPOTOBOrO 3HAYEHUs W YPOBEHD IIyMa B JOJIX OT 1.

3.8.23 Jluneiinble pUILTPHI

B mporpamme PemtoCkan OHnaliH peasn3oBaHbl Tpu GUIBTPA U3 KJIACCA JTUHEHHBIX: IPAJINEHT-
wbiit, uabTp Jlammaca u unstp aycca.
I'pagmenT

B ofrem Buzie npousBojHas 1o ocu  (0CH y) Jid AUCKPETHON (DYHKIUU IIPEJICTABUMA B BUJE
hy @8 (hy®S), roe 3HaK ©@ 0003HAYMAET CBEPTKY AUCKPETHLIX QYHKIMUA, by 1 hy ¢ quddepennupy-
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vitm_1.000[Height] (58%)

500 1200 1600

Puc. 3.41. Boiiesenue rpanuiy (CieBa — 10 BBIIOJHEHUsI, CIIPABA — IIOCJIE BBIIOJIHEHNUS ).

emoit dyuknueit S. Momysib rpagnenTa HaXoIUTCs KAK KOPEHb M3 CyMMbBI KBaJIPATOB ITPOU3BOIHBIX
10 IBYM IIE€PIIEHIUKYJISIPHBIM HAIIPABIECHUSIM.

Br130B 1aHHO# DYHKIIME OCYIIECTBIIAETCS IIyTeM BbIOOpa KOMaH/IbI MeHio JInHeitHbie puibTph
I'paauent i kHonkoi 1. Ha skpane MOSIBIISIeTCS IUATIOTOBOE OKHO C J[BYMsI mapaMerpamu. 1lapa-
MeTp AJIFOPUTM OINpesIesisieT METOI, KOTOPBIM OyJIET BHIYUCSITHLCS TPaiueHT. B mporpamme jrocTyn-
HEI TPU MeTogia Berancienns: Pasnocts, lpesur u Cobens. OHn orTmrdaioTea MaTpuniaMu h, u hy.
B tabsinne 3.3 npuBeieHbl UCIIOIb3yeMble MATPHUIBL. Bemdamiy mpon3BOgHON B TOYKE OMPEETISTIOT
BBICOTBI COCeTHUX To4deK. B asropurme PasnocTs nmpomsBojiHast — 3TO PA3HOCTb MEXKIy COCEISIMU
CJIEBA W CIIpaBa 0 CTPOKe (WU CBepXy M CHu3y 110 ¢ToJsbiy). B agropurme IIpeBur — 310 TpeTh
OT CyMMBbI TAKUX PA3HOCTEH MEXKIy COCEISMU B CBOEH CTPOKE, Ha CTPOUYKY BbIIE U HUKe (WU JKe
B Tpex crojbiax — cBoeM, cToJjbie ciesa u croJbie cupasa). Hakonen, B ajropurme Cobenb pas-
HOCTb MEXKJIy COCelsiIMH B CBOeil crpoke (miu crosibre) Gepercs ¢ BaBoe GoJbnuM BecoM. Bropoit
mapamerp Kak caurars onpejiesisieT crriocod BRIYUCIeHNsT KOMOMHAIINY MEXK Y BEJTUINHAMY, BHIYUUC-
JIEHHBIMH TIO JIBYM OCSIM. DTO MOIYT ObITh: FOPU30HTAJbHASI MU BEPTUKAJIBHAS IPOEKIUsI (B 9TOM
citydae BKJIaJ OyJeT BHOCUTD TOJLKO YaCTHAs! IIPOU3BOIHAS [0 COOTBETCTBYIOIIEMY HAIIPABJICHUIO),
[POEKIUsl Ha IPOU3BOJIbHBINA BEKTOP, JUOO0 aMILIUTYIa (TO eCTh KOPEHb U3 CyMMbI KBaJIPATOB).

Jlamac

Ouibrp Jlamiac Berauciser Janiacual ciaenyomum obpasom: Laplace(S) = h ® S, rue

0 1 0
h=11 -4 1
0 1 0

Taycc

Qunprp 'aycca ncmnosb3yer 1711 BBIYUCIEHUS CBEPTKH CJEAYIONIYIO0 MATPHILY:
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ha hy

00 0 0 1 0
Pasznocrs 1 0 -1 0 0 0

00 0 0 -10

1 0 -1 1 1 1
IpesuT sl 10 -1 sl 0 0 o0

10 -1 -1 -1 -1

10 -1 1 2 1
CoGes 1120 -2 i1 0 0 o

1 0 -1 -1 -2 -1

Tabsnma 3.3. MaTpuriipl, UCIIOIb3yeMble IPYU BBIYUCIEHUN IEPBLIX ITPOU3BOIHBIX.

1/16 2/16 1/16
h=| 2/16 4/16 2/16
1/16 2/16 1/16

3.8.24 Koppeasauunu MexKay M300pa>kKeHUusIMU

Cy1iecTByeT HECKOJIBKO CIIOCODOB OILpEeIeIeHrsI CTEEeHN COOTBETCTBUS MEXKIy JBYMs M300pa-
keuuamu. OJMH U3 HUX — [OCTPOEHME KOpPeJsiuoHHOl dyukuuu Ry, (r,c¢) s uzobpazkeHus: u
mabJiona:

tpR—1tpC—1 pR tpC'
Rw _7a‘ - 5 /0
2 (7, C) ; ]ZO x(i+r 5 j+ec 5 )

rae x(r, ), t(i, j) — 3HAUeHUs] aHAIU3UPYeMbIX (DYHKIHI, HAIIPUMED BBICOTHI, B TOUKax (1, ¢) n3o06pa-
»kenwus u (i, j) mabsona, tpR u tpC — mupuna u ayiunaa madaona. Tem Gosblee 3HAYCHIE TPUHUMAET
KOppeJISnOHHas PYHKIUs B TOUKE, TEM ITOJTHee BOJIN3U Hee COBIAIAI0T M300parkeHue ¢ MabIOHOM.

B mporpamme ®emtoCkaH OHnaiiH BEIYHUCISIETCST HOPMAIU30BAHHAST KOPPEJISIIIMOHHAST (DYHKITHST

Ptz (T, C):
Ry (r,c)

V Raw(r,0) - R (152, 2

Ptz (T7 C) =

)

e Ry, n Ry SIBISIOTCST aBTOKOPPEISIIUOHHBIMA (DYHKITMSIMU U300parkeHns u 11abjI0Ha COOTBET-

CTBEHHO:
rgtPB=1 tpR 1 ot tpC=t tpC—l

Ryw(r,c) = Z Z x2(i,7) ,

PR pr Lo tpC 1
tpR—1tpC—1
tpR tpC’
Ru(5=57) = 3 > (i) -
=0 j5=0

IIpu BbIYMCIIEHUSIX KOPPEJISITMOHHON (DYHKIINN 3HAYEHUS & U ¢ B TOUKAX, BBIXOJSNIUX 32 IIPEJIEIb
n300pazkeHns u IMabI0HA, TPUPABHUBAIOTCS HYJIIO.

Yrobbl cpaBHUTH JBa n306pakenus, Bbibepure kKomany Koppessiusi/ B3anMuast Koppestsiius,
[IPU 9TOM OKHO OJTHOT'O U3 M300PaKeHUl JOKHO OBITh aKTUBHBIM. V3 IIPE/IJI0?KEHHOTO ITPOrPAMMOii
crmcka BoiGepuTe 1mabyioH (Bropoe nzobpazkenue). Koppesngnuonnas GyHKius GyJeT IOCTPOCHA B
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HOBOM OKHE, pa3Mephl MATPHUILBI CO 3HAYCHUAME (PYHKINHA OYAyT COBIAIATH C pasMePaMi MATPHUIIBI,
3aJaI0M1ell epBoe N300parKeHue.

11 ycTaHOBJICHUST KOPPEJIANUI B Mpeeax OJHOro U300paskeHnst BhIOepUTe KOMaHLy Koppe-
sstiysi/ ABTOKOppesisitusi. B 9ToM cirydae mabiioH COBIAIAeT ¢ n3006paskeHneM.

3.8.25 Ormpenenenue 1MepcUCTEHTHON AJIMHBI

[TepcucrenTHas yIMHA — 9TO CTATUCTUYIECKAS XaPAKTEPUCTUKA MTOJIMMEPHON MOJIEKYJIbI, XapaK-
TEPU3YIOIIasi ee KECTKOCTh. JTO CPE/IHsisi KOHTYDHAs [JINHA MEXK/Iy 3BEHbSIMU, HAIIPABJICHUA KO-
TOPBIX oTIm4aioTcd Ha 1 paguman. To ecTb, YeM MsArde MOJIEKYJa, TEM Yallle OHA U3rHOAETCA U TeM
MeHBbIIIE TIEPCUCTEHTHAs JJINHA.

B nporpamme @emtoCkan OHnaiii peaan3oBaH CTATUCTUYECKUNA METO/ TIOCIETa EPCUCTEHTHON
Jgymabl 10 ACM-u306parkeHusM MoJIeKYJI, 3abUKCUPOBAHHBIX Ha moiyioxkke. [Ipu arom mpeanoa-
raeTcs, 9To aIcopOIus MOJIEKYJT Ha TIOBEPXHOCTH IPOUCXONIA TIOCTEIIEHHO, Y€PE3 PsiJ PABHOBECHBIX
COCTOSIHUI.

Beigesre KpuByo Ha M300paskeHUHN (3TO MOMKET OBIThH CIETAHO JIOOBIM U3 JBYX CYIIECTBYIO-
[UX MHCTPYMEHTOB cM. naparpad 3.7.5) u BeiGepure Komanay Ilepcucrenrras jyuna/ JTo6aBuTh
KPUBYIO WJIM HAaXXMHUTE Ha KHOIKY B, Tocse sroro ma 9KpaH OyJeT BBIBEJIEHO OKHO, B KOTOPOM
HEeOOXO/IMMO YKa3aTh ajpec (aiijia, B KOTOPOM OyJIyT 3allCaHbl KOOPAWMHATHI TOYEK KPUBOil. YKa-
3aB ajzpec, Haxkmure KHONKY OK. JlobaBiss KpuBbie 110 OfHON B 9TOT (aila BbI cMOXKeTe coOpaTh
6OJIBIITYI0 TAOIHUITY JAHHBIX. deM OoJbIie OyIeT CTATUCTUKA, TEM TOYHEE IMOJIYIUTCH PE3yIIbTaT.

Korga crarucruka nabpana, BbiGepure Komasiy Ilepcucrenrnas mumna/ Obpaborka. Ilocie
9TOr0 Ha KpaH Oy/eT BBIBEJIEHO JUAJOrOBOE OKHO. B mporpamme peasim30BaHbl PA3JIHIHbIE AJl-
TOPUTMBI JIJIsT BBIYUCJIEHUSI [IE€PCUCTEHTHOM JJIMHBI. B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBUN OHU
MOI'YT JIaBaTh HEMHOTO Pa3/IMYAONINECS PE3Y/IbTATHI.

Ber MoxkeTe BBIOpATH OIMH U3 TPEX BAPHUAHTOB aJTOPUTMA!

— Sushko. B srom asropurme mepcucreHTHAS JJIMHA ONpEe/seTcs KaK BeJnYrnHa, 00paTHAs
K TaHrency yria Hakjona rpabuxa (02)(l), rae | — konTypHag mmmHa, a (©2) — cpeammit
KBaJIpaT yIjia MeXKJly HAIPaBJICHUSMU CETMEHTOB IEIH, V/IAJeHHBIX JPYT OT Jpyra Ha TAKoe
KOHTYPHOE PACCTOSTHHE. Y TOJI HAITPABJIEHUSI KAYKJIOT0 YIaCTKA IEIN OIPEJIEIsieTCsl 10 HAKJIOHY
psiMoii, ipoBeaerHoi o Meroxy MHK depes manHyio Touky KpUBO# U COCEeIHNE C HEl TOUKH.
Pasmep okpecrrocTn onpenensiercs mapamerpom MHK-okpecrHOCTD.

— Filonov. B srom anropurme nepcucTeHTHAasI JJIMHA TAKKe OMPEIEIAETCS KaK BeJIMIUHA, 00-
paTHas K TaHTeHcy yriaa Hakjgona rpadmuka (O2)(1), HO yroj HampaBIeHHs y9IacTKOB IETH
OTIPEJILJISIETCST TOJIBKO COCETHUMHE MUKCeIaMu. TakuM o6pa3oM, OH MOXKET PaBHATHCS TOJHKO
0°, 45° mm 90°, HO GyIaroaps yCpeHeHIIO IOy atoTcs pa3HoobpasHble 3HadenHus (©2).

— AsropurMm @ peasmm3yer mojcyeT 1o MepCuCcTeHTHON onen. B Heit orHomenue cermenta Kyna
(R?)

K nepcuctenTHON Jymue pasHo aBym. Cerment Kyma [, = “*— 3T0 OTHONIEHHE CpeJIHEro
KBa/IpaTa PacCTOAHMUS MKy KOHIIAMU Iell K KOHTYPHO JjnHe.

Bo Bcex Meromax st yBeWYEHHUS CTATUCTUKNA PEKOMEHJIYeTCs 3a/aTh 3HAUCHHUE IapaMmeTpa
Maxkcumanbaas giauHa Kpupoit. OH J0KeH 3HAYUTEIHHO IPEBBIIIATh OXKUIACMOe 3HAYCHHIE IIePCH-
CTEHTHOU JIMHBI. Bce mocTpoeHHble KpUBhIe OYIyT pa3sdMBAaThCS HA YIACTKU TAKON JJIMHBI, 00CUYH-
THIBAIOIIHECS OTIETbHO.
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3.9 Ananus manabix (Menio Oneparun)

Komanawr, cobpannbie B Merio Omepanun, mo3BOJISIOT MOIYyYaTh PA3HOrO PO/ia WHMOPMAIUIO O
IIOBEPXHOCTHU, JIeJIaTb I/I306pa,)KeHI/IH 60.}166 HarJIdIJHBIMUA. MHOI‘I/IG KOMaHAbI JOCTYIITHBI Ha ITaHEJ N
UHCTPYMEHTOB IIPOrPaMMBIL.

3.9.1 JlybampoBaHue m3o0pa>kKeHUii

M300parkenne MOBEPXHOCTH BCET/Ia MOXKHO IpOAyOmpoBaTh KoMmaHoit Co37aTh KOIWIO WA
HaKATHEM Ha KHOIKY B, KOTOpas HAXOAUTCS Ha IAHEIH HHCTPYMEHTOB. Ecin Ha M306pasKeHmn
BBIJIeSIEHA HEKOTOpas 00JIaCTh, TO MPOIyOJIUPOBAH Oy/IeT TOJIBKO 9TOT YyIACTOK, HHATe — BCe U300~
paxenne. Eciiu BblJiesieHre IMeeT SJUTUITHIECKYO I CJIOKHYI0 (DOpPMY, TO POLyOIHpOBaH Oy1er
YYACTOK IIPSIMOYTOJIbHOM (DOPMBI B KOTOPBIil BIIUCHIBAETCSI UCXO/IHOE BBIJIEJIEHUE.

3.9.2 IlocrpoeHne 3x-MepHBIX N300pa>keHMii

Puc. 3.42. TpexmepHoe u3o6pazkeHue.

[IporpamMma 103BOJISIET CTPOUTDH TPEXMEPHBIE M300PaXKEHNsI TOBEPXHOCTH. UTOOBI C/IEJATDH ITO,
BeIGepuTe Komamay Iloctponts 3D B Memio Ouepamun mimn Haskmute Ha Knonky . C moyduns-
MIUMCST 3X-MEPHBIM 00'bEKTOM MOYKHO ITPOU3BOIUTH MHOXKECTBO OIIEPAITUIA.

— IloBepxHOCTH MOXKHO IIOBOPAYMBATH BOKPYI BEPTUKAJIbHON ocu. [IjIs 9TOro Ha)KMUTE JIEBYIO
KHOIIKY MBIIIIH U, yJ/IeP2KUBas ee HaxKaToll, ABUraiiTe MBIIIb BIIPaBO MJIM BJIEBO.

— g npubsmKenus U yIajeHus TOBEPXHOCTH HAXKMUTE JIEBYIO KHOIIKY MBIIIHN U , y/IEPKUBAST
ee, IiepeMelaiTe MbIIIb BHA3 UJIU BBEPX.

— Moo u3MeHnTh Macrad u3obpazkenus 1o Beprukasiu ( 1o ocu Z). st sToro, npu HazxkaToi
KHOIIKE Z, HA’KMUTE JIEBYIO KHOIIKY MBIIIU ¥, HE OTIIyCKAas €e, JBUTAiiTe MBIIIb BBEPX U BHU3.

— IToBepxXHOCTH MOXKHO MOBOPAYMBATE BOKPYT TOPHU3OHTAJBHOI OCH, JexKalleil B IJIOCKOCTH
skpana (ocb Y), U BOKpPYT' OCH, HEPIEeHJIUKYJIAPHOI miockocru Kpana (och X). s sToro,
yaepkuBas HaxkarbiMu Ctrl m JIeBy10 KHONKY MBIIHU, ABUTAATE MBINIH BBEPX-BHU3 W BJIEBO-
BIIPABO COOTBETCTBEHHO.
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— Uzobparkenne MOKHO CJIBUTATHh MBIIIBIO IPU HAXKaTOi Kiasuine Shift.

— Ecim B mento Buy ormedeno cimoBo IloscBeTka, TO MOBEPXHOCTH OKA3LIBAETCS OCBEIIEHHOM.
IIpu sTOM €cTh BO3MOYKHOCTH M3MEHHUTH ITOJIOKEHWE UCTOYHUKA CBETa, YTO MOXKET CHJILHO
CKa3aThCsl Ha HAIVISIHOCTU U300parkeHusi. ¥ aepKuBas HaxkarbiMu Shift, Ctrl u jieByro KHONKY
MBIIH, BbI, ABUTasT MBIIIBIO, OyeTe epeMenaTh UCTOYHUK CBETA.

— B mporpaMmme npegycMOTpeHa HE TOJBKO BO3MOXKHOCTH YIIPABJIATH MOJOXKEHUEM HCTOTHUKA
CBeTa, HO W MEHSATH OINTHYECKNEe CBONCTBA CBeTa W CaMoil moBepxHocTu. Be3 mcrnoab3oBanms
9TOI BO3MOXKHOCTH KaK IPABUJIO MOXKHO ODOUTHCH, IO9TOMY €€ OIMCAHUE JAHO B IPHUJIOXKEe-

aun E.

MapameTpbi D
O6wee | Wkana| Hon anemedtel | OkHo npoekumd "
Ock CeyeHuA F]
TeHe ] [MoanmcK
MeTkn

K.puetie

[ Ok ][ OtreHa ][Sarpgamb] [EDHpaHHTb][ETaHuapT]

Puc. 3.43. Oxuo nacrpoek 3D.

— Ilpu HaxkaTum nMpaBoil KHOMKOM MBIITN HA OKHE TPEXMEPHOTO M300PaKeHUs MOsIBJISETCST OKHO
HacTpoek. Fro moxkHO BbIZBaTh Takxke koMmannoi Bum Hacrpoitku. B Hem muOrO 3akiamiok,
caMble OCHOBHBIE TApAMETPhI BBIBEJEHBI Ha 3akjaajky Obmiee. 371eCh MOXKHO BKJIIOYUTH U
BBIKJIIOYUTD [OJICBETKY, OTPErYJIUPOBATH CBETUMOCTH MATEPUAJIA M PACCTOSTHUE JI0 NCTOYHUKA,
cBera. Beibparh criocob orobparkeHusi TIOBEPXHOCTH: B BHJIE I[BETOBOI KapThl WJIM CETKU.

— B saknanke Jlom. DjieMeHTBI MOXKHO BbIOpATH, KaKue JIOMOJHUTEIbHBIE TEKCTOBBIE 3JIEMEHTHI
OyIyT MOKa3aHbl HA M300PAXKEHUHU. DTO TMOIIUCH OCell, TeHb MO, M300parKeHNeM ILIIOCKOCTH,
METKW, KPUBbIE U CEYEeHUs, TOCTPOEHHBIE Ha MCXOMHOM ILJIOCKOM m3o0pakenuu. Ecau Bor xo-
THUTe, 9TOOBI Ha TPEXMEPHON KaPTUHKE 0TOOPAYKAINCH U3MEPEHHbBIE JIJTMHBI, YTJIbl, HOMepa Me-
TOK, TO HEOOXOIUMO TTOCTABUTH rajouky B noJe Iloamucn (puc 3.43). Korma Bbl Ha 0GBIMHOM
n300paskeHNN MMOBEPXHOCTH, JIJIT KOTOPOro OBLIO MOCTPOEHO TPEXMEPHOE, ITOCTPOUJIA HOBBIE
9JIEMEHTHI, 9TU JIEMEHTHI He OYIyT aBTOMATUIECKN OTOOPaXKEHBbI Ha TPEXMEPHOM U300parke-
aun. Jljs Toro 9Tobs1 0OHOBUTH TPEXMEPHOE N300pakKeHne, HAXKMUTE HA HETO JIeBOM KHOMKOMN
MBIIIA B TeYEHUe CEKYHIbI, a 3aTeM orTmycture. OOHOBIEHNE MOYXKHO TAK K€ BBIIOJHUTDH Ha-
JKATHEM KHOIKH © .

— Ecyiz Boi ne xotute, 9T00bI HA PUCYHKE ObLIa HAPHCOBAHA IIBETOBAS MAJUTPA OCH Z, yoepure
raJIouKy HarpoTus moJist [lokaseiBars mkasry Z Bo Brirajke [Ikasa. Tam ke MOXKHO HACTPOUTH
BBICOTY U IMUPUHY HAJIATPbI, €€ MOJI0XKEeHUEe HA PUCYHKE (32 3T0 OTBEYalOT HapaMeTphbl JleBas
rpaHuIg,

— Ecmu pensed 3D moBepxHOCTH MMEET CHUIIbHBIE ITEPETIA B BBICOT, IIPU BPAIEHUH IIOBEPXHOCTH
MOTI'YT BO3HUKHYTb TPYJHOCTH C IIO3UIIMOHMPOBAHUEM KOOD/IMHATHBIX OcCeil, U3-3a COOTHOIIIe-
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HUsl UX PA3MepPOB C TOJIUHON nmoBepxuocTu. [losromy Bo Briagke Jleremna okua [lapamerpsr
(puc 3.44) MOXKHO UBMEHHUTD TOJIIMHY Oceil Jjisi n3obpazkenust 3D pesbeda. s sroro neob-
XOJMMO BO BKJIaJiKe JIereH;a yCTaHOBUTH IOIXOJIsAIEe 3HAUYEHUE Jjisl mapamerpa ToJmuHa
oceil.

MapaMeTpbl |:|

Ocm Wpket | PoH MereHna | Uger tekcra Ll.[{ < I’
R L
i J

TonwmHa ocel [2

[ (]3 H OTreHa ][Qarpgsmb][En:-:paHMTb][QTaﬂu.apT]

Puc. 3.44. Izmenenue TOJIIIUHBI OCEil.

— Bo Bruagxe Ocu MOXKHO BBIOPATH OTHOCUTEJIbHOE (JIEBBL HUZKHUN yTroJI M300pazkKeHus IIPUHSIT
38 HAYAJIO CHCTEMbI KOOpAMHAT XY, BBICOTA OTCUYUTBHIBAETCS OT CAMO HUKHEH TOYKM) UK
abCcoMoTHOE (CUCTeMa KOODJIWHAT TIPUBSI3aHA K JAHHBIM OT CKAHEpa MUKPOCKOIA) PACIIONO-
JKeHue Ocen.

— Bo Briazike Ipudt MOXKHO M3MEHUTH MIPUMT MOAMICEH IO OCIM.
— Bo Bkmagke Pon — 1Ber doHa.

— Bo Brmajzke llBeT TekcTa HACTpAMBAETCH I[BET TEKCTA HA M300DAYKEHUH.

3amnuck npoJsieTa HaJl TPEXMEPHOI MOBEPXHOCTHIO

IIporpaMma mo3BOJISIET 3aIOMUHATD PA3JIUIHBIE CIICHBI IIPOCMOTPA ITOBEPXHOCTH U 3AIUCHIBATH
repeMerrenrne KaMepbl MeXKJIy CIieHaMu. B pe3ysbrare mojydaeTcs KPacOUHbINA (DUIBM, HATJISITHO
MIPeICTaBISIONIN (popMy MOBEpXHOCTH. JJIsT co3mannst pUILMOB HCIOIb3YeTCS AUAJIOT YIIPABICHHS
CIleHaMH, BbI3bIBaeMblil KoManoii meno Bui/Co3ganue nposera Haj, OBepXHOCTBIO (puc. 3.45).
IIporiecc BuIe0CHEMKE MTIPOUCXOIUT CJIELYIOMIM 00PA30M:

1. Bribupaercs keaeMbIil HAYAJIbHBIN PAKYPC TPEXMEPHOIO M300PaKeHM.

2. BeibpanHbIil pakypc 3anmcbiBaeTcs HakatneM Ha KHONKY JlobaButh. [Ipm sTtom B BepxHem
IIoJIe JUAJIOTOBOTO OKHA MOSIBUTCS 3aIlACh, COOTBETCTBYIONAs KOOP/IMHATAM 3TOTO PaKypCa.

3. Tenepsb MOXKHO TOBEPHYTH MMOBEPXHOCTD, BEIOMPATH U 3AIIOMHUTH CJIEIyIOIIee moioKenue. [1pu
HakKaTUN Ha KHONKY Jl00aBUTH pakypcC 3alMCBIBAETCS B KOHEIT OOIIETro CIINCKA.

4. Takum 00pa30oM, OCTEIIEHHO, IO TOYKAM, 33/[a€TCsI BECh MAPIIPYT KAMEDHI.

5. Ilosydennniit crienapuii MOKHO pemakTupoBaTh. IIpm momoru kuOmok Beepx m Buus BbI-
OpaHHBIN PAKypPC MOXKHO IIEPEMECTHUTD HA JIPYTO€ MECTO B MTOCJIEIOBATETLHOCTH, [IPU TIOMOIIA
KHOIKY VI3MEHUTHh MOXKHO 3aMEHUTH BBIOPAHHYIO CIIEHY Ha TEKYIIUN PAKYPC. YIAJIATH JIUIII-
HUe€ CIIEHBl MOYKHO IIPY IOMOIIY KHOIOK YJIAJIUTh U YIAJIUTH BCE.
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Puc. 3.45. OxHo yupaBjieHusi ClleHAMHU.

Januce 3D AVI D
TMyT K dakiny C:\Program Files"Advance E
Koawpyowrti[none — [w][]

Puc. 3.46. OkHo 3amucu BUIEOCIOXKETA.
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6. Korma mocite1oBaTeibHOCTD CIIEH OKOHYATEIbHO chopMupoBana, Bl MOkeTe 3alyCTUTD Pe-
JKUM TPEJIBAPUTEIHLHOIO TPOCMOTpa. B HeM BHe0-poJiMK OyJIeT TPOUTrpaH C MOHUYKEHHBIM
paspemienueM. [1o ymMordaHuio nepexoj; MexK 1y JIBYHUsl COCETHUMU CIEHAMH OCYIIECTBJISETCs
3a 1 cexyny. Kak mpasuiio, ato cumkom obicTpo. Eciin Ber xoTuTe, 9T00bI KAKON-TO U3 TIEpE-
XOJIOB IIPOUTPBIBAJICS € MeHbIell (uim GoJIbiieil) CKOPOCThIO, BHIGEPUTE CIIEHY, OTBEYAIOILYIO
3a €ro HAYaJIO, U B IOJIe 3aJePXKKa yCTAHOBUTE TAKOE BPEMsi, KAKOE XOTHTE.

7. Ilpu HaxkaTuu HA KHONKY 3aldCh IOBJIAETC JMAJOr 3amucu Bujeociokera (puc. 3.46), B
KOTOPOM MOYKHO 33J[aTh UM 3alMCHIBAEMOTO (haiiia, BRIOpATh CIIOCOO KOMIIPECCUN U HACTPO-
UTh HapaMeTpbl cKarTus nm3obparkenus. [Ipn naxkarnn wa kHouky CrapT B jmajiore 3ammcu
HaYHETCsl 3aIUCh M300parkeHusi B (paiiyi, TEKyIIil KaJp Oy/IeT MOKa3bIBATHCI B OKHE IIPeIBa-
PUTEIBHOTO TPOCMOTPa. JTa MPOIELypa MOXKET MoTpeboBaTh HEKOTOPOE BPEMSI.

8. Cnmcok CIleH MOXKHO COXPaHATh B TEKCTOBBIN (paill 1 CINTHIBATHL U3 Hero. Takmm obpas3om,
BO3MOXKHO 3arpyzkaTh paHee CO3JaHHbIC yJadHbIE CIIEHAPUU IPOJIETa JIjIsd HOBBIX MOBEPXHO-
cTeil.

3.9.3 IlpeobpazoBanue Pypbe

IIpeobpazoBanne Dypbe sABAIETCS MOIIHBIM CPEJICTBOM OOPAOOTKM M aHaIN3a MU300paKEHUIA.
TlosyunTh npejicTaBjeHre JByMEpPHOro n300pakeHus B Oypbe-IPOCTPAHCTBE MOXKHO C IIOMOIIBIO
koManabl Pypbe mim KHonkn KA. IIpu 9TOM Ha SKpaH OyIeT BHIBEJIEHO OKHO € H300pasKeHHEM
Dypre-o0bpaza m300parKeHUsI.

[Ipu nakaTum npaBoil KHONKON MaIy HAa M300paXKEHUU MosiByIsAeTcst MeHIo. B nem Bor moxkere
BBIOpATH OJMH U3 JBYX PEKUMOB Kypcopa: Boiaenenne obsactu uan Merku. Boimenenne obmactu
II03BOJIAET BBIJACJIUTDL JIJILA ﬂaﬂbHeﬁIHeﬁ O6pa6OTKI/I CUMMETpUYIHbIEe OTHOCUTEJIbHO HavYaJla KOOPIu-
HaT yuactku. [locjenoBare/ibHO BbIjieJIEHHBIE 00JIACTH CKJIaIbIBAIOTCs. [ljist TOrO, 9TO6BI OTMEHUTH
OJIHO U3 BBIJEJIEHUIl, HaBeIUTe KypCOp Ha ero o6aacTb(Ipu 9TOM DSJIOM € KyPCOPOM IOSBUTCS
KPaCHBIl KPECTUK) U HAXKMUTE JIEBYIO KHOIIKY MBI, DTa 06/1acTh OyJeT UCKJIIOYeHa U3 00LIero
BoIIesenns. [Ipu momoru Kypcopa MeTKr MOXKHO pacCTaB/IATH OTMETKN Ha n3obpazkennn. B mos-
[IUCH K BBIJIEJIEHON TOUKe Oy/IyT YKa3aHbI JBa mapamMerpa: L — 3T0 1epuo/i B HM, COOTBETCTBY IO
BBIOPAHHOI TOYKeE, & S —3T0 HEHOPMUPOBAHHASI MHTEHCUBHOCTD CIIEKTPAJILHOM IJIOTHOCTU B JIAHHON
Touke Dypbe-IIOCKOCTH. DTHU MapaMeTpbl 0TOOPAXKAIOTCS TaK Ke U B CTATYCHOW CTPOKE IJIABHOI'O
OKHa IpOrpaMMBbl IIpU mepeMerennu Kypcopa uaj Pypbe-uzobpazkernuneM. B craTycHoit crpoke Bor
MOXKeTe TaKXKe yBUJETh 3HAYEHUEe MepUo/IOB Mo HampaByeHuio oceit X u Y OTIeIbHO.

Mo2KHO MEHSITh KOHTPACTHOCTD n3o0pazkenus Pypbe obpasza — it 3Toro B MeHio Pypbe Bbibe-
pHTE OJIMH U3 TPeX BapHaHTOB KoMaH bl KOHTpacTHpoBaTh: Bosbine (yBesnieHne KOHTPaCTHOCTH),
Mesnbine (ymenblnenue) nim BoccTaHOBUTH (BOCCTAHABIMBAET UCXOJIHYIO YCTAHOBKY). DTU TPH Ba-
pUaHTa KOMAHIbI MOXKHO 3aIlyCTUTh W Uepe3 MEHIO, BBIMAJIAIOIIee 110 HAXKATUIO MPAaBOM KHOIKHU
MbIma Ha Pypbe-n300paskeHnn.

Eciu Bbr BBIIEIMIN HEKOTOPYIO 0DJIACTH CIIEKTPA, TO MOXKeTe OOHY/IUTH €€ BHYTPEHHIOI WJIN
BHEIIHIOIO YaCTh — JIJIsl 3TOTO ecTh KoMaH bl OOHyIuTh BHYTpH U OOHY/IUTH CHADPYKH, JIOCTYITHDIE
10 HAYKATHIO MPaBOl KHOIKHU MBIIIH, 8 TakyKe n3 MeHI0 Pypbe. AHAJOIMYHO MOXKHO YBEJIMYUTH
WA YMEHBIIUTb BKJIAJ BBIOPAHHBIX YACTOT C ITOMOIIBI0 KOMAHJ ¥ BeJIMYUTDh WU Y MEHbINTD. [1pu
ycuieHnn, ocaad/ieHnn u OOHYJIEHUN BBIOPAHHBIX 9acTOT n3MeHeHus B Oypbe-CeKTpe cpasy 2Ke OT-
pazKkarorcs Ha n3o00parkenuu moBepxuoctu. OcabiieHne BHICOKOIACTOTHOM COCTABJISIONEH Ha 1300~
paXKeHNH MPUBOJUT K YMEHBIIIEHUIO YPOBHS MIyMa. YCHJIEHHS Te€X WJIA UHBIX YaCTOT TPUMEHSETCS
JUIsL TOTO, YTOOBI NOJMEPKHYTh HAJMYINE [EPUOJANIECKON COCTABIISIIOMEN HAa M300paskeHnu (4acTo
UCIIOJIB3YeTCsl IpU 00paboTKe N300paXKeHuil ¢ aroMapHol roppUPOBKOI MOBEPXHOCTH ).
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3.9.4 IlocTpoeHue rucrorpaMm

[Tocne BbimONHEHMsT KOMaHABI ['MCTOrpaMMa WJIM HAXKaTHsI Ha KHONKY dll mosiB/IsieTCs OKHO,
coJiepIKaliee pacupee/ieHre TO9eK IMIOBEPXHOCTH 110 BbIcoTaM. IIpn mepemeneHnn mrpuxoBbIX BEP-
THUKAJbHBIX JIMHUI, B HAXKHEH CTPOYKE OKHA OTOOPAYKAIOTC YHCJIOBBIE JTaHHBIE.

e Xy — 9TO BBICOTA ITOBEPXHOCTHU, COOTBETCTBYIOIIAS JIEBOIl OTMETKE HA THCTOTPAMME.
e X — 9TO BBICOTA ITOBEPXHOCTHU, COOTBETCTBYIOIIAS IPABOil OTMETKE HA THCTOIDAMME.
e X; — Xy — pa3sHOCTH B BBICOTaX JIBYX 3TUX TOYEK.

(] % — OTHOCHUTECJIbHaA IJIOIIaJdb BBIACJICHHOIO y49aCTKa I'HCTOIpaMMBI B IIPDIIEHTaX.

ITo komanme mento ['mcrorpamma,/ O6pesaTh BbICOTA KayKIOH TOUKHM, OKA3ABIIEHCS CHADPYKU
OT BE€PTUKAJBbHBIX JIMHUN, CTAHOBUTCA PaBHOHU BBLICOTE, YKA3aHHOU COOTBETCTBYIOLIEH BEPTUKAJIL-
HOM JInHUEH. DTU U3MEHEHNUs CPA3y 2Ke OTPAKAKTC Ha n300paKeHnn MOBEPXHOCTH. [ mcrorpamMmma
TaK>Ke CTPOUTCHA 3aHOBO M MOXKET UMETh COBEPIICHHO HOBBIA BUJI.

HacrpouTs BHeIHMI BUT JHArpaMMBbI MOYKHO TP IIOMOIIH IHAJIOTOBOIO OKHa mapamerpoB. OHO
BBIBOJUTCS Ha 3KPaH IIPU HAXKATUU IIPABOYA KHOIIKON MBIIIN Ha I'UCTOIPAMMeE U UMeeT CTaHIapTHBIA
BUJ.

3.9.5 HaxoxxJaeHne o6 bLeKTOB

C moMoImbio KOMaHIbI BhIaemnTh 00beKThI BHIZBIBAETCS (PYHKINS aBTOMATHIECKOTO PaCIo3Ha-
BaHusi 00beKTOB. Puc. 3.47 mosicHsieT, YTO cunuTaercsd O0bEeKTOM. BbrancisieTcs cpeqHuil ypOBEHb
nosepxuoctr (CpenHWit ypOBEHB), CpeiHee KBaIPATUIHOE OTKJIOHeHNe (Ha pucyHke — d) 1 Makcn-
MaJsbHas BeicoTa (MakcuMasbHas BbICOTa). 3areM cpaBHuUBAIOTCs jiBe miockoctn — A u B. Tlioc-
KOCTb A mMeeT BBICOTY, cpeaHioio Mexk 1y Cpennuil yposenb u Makcumasibaas Beicora. Ilmockocrs B
ua 2d Berme gem Cpemuuit ypoBenb. [11ockocTb, oKasaBIasics HUXKE, IPUHUMAETCS 3& ITOPOTOBYIO.
Bce yacTu MoBEpXHOCTH, KOTOPbIE OKA3BIBAIOTCS BBIIIE Hee, CIUTAIOTCHA OOBEKTAMMU.

Maximurm height

Object

d ! Y
Average, Jevel f'"\d ! U W e N

\VARVY, ~\v

Puc. 3.47. Boiuesienne o6 beKTOB

ITo xomanme BormenmnTh 0O0BbEKTHI OOJBITIAT YACTh M300PaKEeHNsT OKA3BIBACTCS 3aKpallleHa Iep-
HBIM (BCe, KpOMe caMuX O6beKTOB), Ha N300PayKeHUU PACCTABJIAIOTCS METKU U BO3HUKAET JIBa HOBBIX
OKHA: TabJIMIA C TEOMETPUIECKUMU XaPaKTEPUCTUKAMU OObEKTOB, U THCTOIPaMMa, Ha KOTOPOIi IMo-
Ka3aHbl O0bEKTHI — WX ILIOMAAN U KOJMIecTBO. [ljist Toro, 9robb1 m36aBuTCcs OT 4epHOro oHa Ha
n300paKeHNN HAYKMUTE HA KHOIKY e (O6HOBUTH) HA NAHEJU UHCTPYMEHTOB.



I'maBa 3. O6paboTka m306pa>keHmit 91

Tabsuna co cBoiicrBaMu OOBEKTOB COJIEPKUT KPOMe HOMepa 00beKTa 8 KOJIOHOK: Square (IL10-
maap obbekTa B mtockoctu XY), Perimeter (mmna rpanunst oobekTa B miockoctu XY), Volume
(o6bem o6bekTa), RMS (aucrepcust Beicorsl o6bekta). Form Factor 1 — srto orHOmenne paamyca
OKPY2KHOCTHU SKBUBAJIEHTHON IJIONIAIN K PAINYCy OKPY?KHOCTU SKBBIBAJIEHTHOIO repumerpa. st
Kpyryoro oobekTa 31oT Popm-dakTop paBeH enuHUIE. UeM CHIbHEE M3PE3aH MMEPUMETDP O00BHEKTA,
TeMm Osimrke ero 3Hadenme K Hysao. Form Factor 2 — 310 oTHOIIEHME yIBOEHHON IJIMHBI CKEJIETA
00beKTa K ero nepumMerpy. st TOHKOI HUTH 9TO OTHOIIEHNE PABHO €IMHUIIE, JJIs OKPY2KHOCTU OHO
paBHO Hy/0. Erie 1Ba nmapamerpka — 3TO MakCHMaJibHasi BbicoTa obbekTa H, n cpenmss BeicoTa
<H>.

MozkHO COPTHPOBATH OOBEKTHI 110 JIFOOOMY CBOMCTBY, Ha’KUMasi Ha Ha3BaHUE KOJIOHKU. [1pu sToM
OOBEKTHI TEPEHYMEPOBBIBAIOTCS M METKH HA M300pakeHun OOHOBJSIOTCS. B Tabsmie MOXKHO BbIIe-
JINTH BCe OOBEKTHI UM HECKOJIBKO W CKOIMMPOBATH WX CBOMCTBa B Oydep odmena. [Ijsa BbimeneHus
HECKOJIbKMX OOBEKTOB HYXKHO Ha)XMMaTh Ha HUX MBIIIbIO, yiep:kuBas Haxkaroil kiaasunry CTRL
wimm SHIFT, a jisa konupoBanust Haxkatb CTRL+C mim BbimosianTs KoMaHy Komus Tekcra us
mento [Ipapka.

B okne rucrorpaMMbl MOXKHO ITPOBOJIUATH OTOOD OOBEKTOB IO ILJIOIIAIM, IEPEMEITAsi TBE BEPTHU-
kasibHble Jiauu. Eciau B okae Iapamerpsr (Puc. 3.47), nossisiomenMcs Ipu Ha’KaTUU Ha [PABYIO
KHOIIKY MBIIIN B OKHE TUCTOrpaMMBbl, B 3akJajike Obiiee nanpotus mosisi OCTaBIsATh BHYTD... CTOUT
raJiogKa, TO Ha n300paskeHuu Oy/IyT OTOOparKeHbI TOJIBKO Teé 00bEKTHI, KOTOPBIE MIOIAJI BHYTPh BEP-
TUKAJbHBIX JINHUAN; €CJIA 3Ty T'aj04Ky ybpaTh — TO TOJBKO BHemHue. [Ipu 5TOM B OKHE CO CIIUCKOM
OOBEKTOB IO TPEXKHEMY OyIyT yKa3aHbl BCce 00beKThl. OOBEKTHI, KOTOPbIE COBCEM HE MHTEPECHBI,
MOXKHO yAaJuTh n3 crnucka. s 9TOro BbIZEeINTE HA THCTOTPAMME TOJBKO T€ OOBEKTHI, KOTOPhIE
XOTHUTE OCTaBUTb, pUMeHnuTe KoMaHmay MeHio O6bekTbl/ Ynamursb ¢ rucrorpammbl. OHa yuasser
HEOTOOPAHHbIE 0OBEKTHI U3 I'MCTOI'PAMMBI U CIIMCKA, OCTABJIdAd UX M300paKeHHe Ha IIOBEPXHOCTU
HETPOHYTHIM. [IpH YKeJTaHUM MOXKHO BOCIIOJIb30BaThCsT KOMaH0it O6beKThI/ YIAIUTh ¢ M300pake-
uus/ Bolgesennbie (06bEK T yIAIAIOTCS HA N300paXKeHun ), a ujin KoMauaoi O6bexrol/ Yiaaurh ¢
u3o6pazkenusi/ Ocranbhble (171 0OTGUIBTPOBAHHBIX Ha TUCTOrpamMMe 06beKTOB). CIUcOK 06'beKTOB
B 9TOM CJIydae Takke OymeT OOHOBJIECH.

B okne mapaMerpoB rucTOrpaMMbl TaKyKe MOXKHO 3aJ[aBaTh THUI MACKHU B 1ojie Thr MacKu:

1. None — ormensier macky. Ha Ha mcxomgsoM m300pakeHnn 0TOOPAXKAIOTCHA TOJIBKO METKH, yKa-
3BIBAIOIIIE HA OOBEKT U €ro HOMED;

2. Mask — Ha MCXOTHUM M300PaKEHNN PUCYIOTCS TOJIBKO HaIeHHbIE OO BEKTHI, IX HOMEPA U MeT-
ku. Bce 4o HIZKe mIopora yiassiercs, 3TH 00JacTH N300ParXKeHUsT PUCYIOTCS IePHBIM IIBETOM.

3. Contour — n3obpakeHne He U3MEHSIETCsI, HO ¥ HANIEHHBIX 0OBEKTOB KPOME HOMEPOB U METOK
BBIUEPUUBAETCH €ITle U KOHTYp. 1[BeT KOHTypa MOXKHO 33/1aBaTh B 3aKjaajKe [IBeT KoHTYpA;

4. Skeleton — nsobpazkeHue He MEHSIETCS, KPOME METOK M HOMEPOB OTMEYaeTCs KapKac HaiiIeH-
HBIX O0'LEKTOB.

B Towm xe okne ITapameTpbl MOXKHO BHIOPATH PEKUM MTOPOTOBOM (buyibTpariun B cTpoke Pexxmm:

1. Auto — moporoBoe 3HaYeHNE PACIUTHIBACTCS ABTOMATHYIECKH;

2. Manual — moporoBoe 3HadeHIe 331a€TCS BDYIHYIO, OHO H3MEPSETCS B JOJISX OT MAKCHMAJIBHOIL
BBICOTHI Ha m3obpazkennu (or 0 10 1).

Ocranbable HaCTPOMKN MeHIo I[lapaMeTphbl cTaH apTHEI.
Korma okmo rmcrorpaMMbl aKTUBHO, B TJIABHOM MEHIO TIPOTPAMMBI TOSIBJISIETCS PA3/IesT M1 pa-
60THI ¢ 0ObekTaMu. JacTh KOMAH]I 9TOI0 MEHIO y2Ke 00cykaaaach Boime. 11lo komanae Boeraucaarn
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MapaMeTpbl =
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[ Ok ] [ OTreHa ][Sarpgsmb] [CoxpaHmb][ CraHaapt ]

300 1200 1600 nm

Puc. 3.48. Boinenenne 06 beKTOB.

CPEIHIO BBHICOTY 13 MeHIO OObEKThI BRIUUCJISAETCS CPE/IHAs BEICOTa 00BEKTOB. [lesraercs 910 cirery-
oM 0bpazom. Haxoaurcest cpeitsist BBICOTA MOBEPXHOCTH 6€3 y4ueTa BRIOPAHHBIX 00BEKTOB. 3aTeM
JIJIST KQXKJI0I'0 O0'beKTa BBIYHUCIISIETCS €0 CPEJIHAs BBICOTa, KOTOPasi PaBHA CPEJIHEN II0 CTPOKaM MaK-
CHMAJIbHO} BbICOTE (OTHOCHTEILHO HOBOTO CPEJIHEro ypoBHs). Ilocsie 9Toro BBIMHUCIISIETCs] CpejiHee
3HAYEHNE MEXK]Iy BbICOTAMU BCeX 00bekTOB. [losryuenHoe 3HadeHUe OYIEeT BBIBEIEHO B OTIEIBHOM
OKOIIIKE.

Komana 3amonantsh BHyTpeHHHe obsacTu n3 MeHio OObeKTHI IpeHa3HAYeHA JJIsT PADOTHI C
00beKTaMU, UMEIOINMHI KOJIbIEBYIO hopmy. [lo ymosrdanuio ux BHyTPEHHsS YaCTh HE YIUTHIBAETCS
[IpY BBIYKMCJIEHUN IIOMIAIU U T.)1. Ecau Bel XoTuTe y4ecTh 9TH yIACTKY IIPU BBIYUCIEHUH IIJIOIAJIN,
BOCHOJIb3YHATECh 9TOA KOMaHIO0M’.

Yro6bl yaaauTh METKY 110 3aBEPIIEHII0 06pabOTKK BOCIOJIL3YiiTech KoMan 1ol Menio Bux/ Oun-
cruth MeTkm.

3.9.6 CryneHuaras CTPYKTypa IOBEPXHOCTH

Ha moBepxHOCTH KPHCTAJUIOB MOYKHO OODHAPYKUTH CTYHEHBKH. DTO CBSA3AHHO C POCTOM KPH-
crasta ciosivu (puc.3.49). Kaxpiit HoBoil ci10ii 06pasyeT ¢ npebl Iy UM CTYIeHbKY. [locTenenHo
CJION pacTeT, yBeJM4YuBasl IJIOMa b, CTyleHbKa nepeasuraercs. C moMoIibo KoMaH sl Haiitu cry-
[IEHbKY MOXKHO OIMCHIBATH POCT CTYIIEHEK BO BpeMmeHwu. [[Jisi MCroib30Banust 3TON (DYHKITMH HYKHO
B3ATh M300paKeHNe, MMOIYyIeHHOE B CIIEIUAIHLHOM PeXXKUMe PabOThl MUKPOCKOIIA, KOTJa OIHA W Ta
JK€ CTPOKa CKaHUPyeTCsi ¢ pa3BepTkoil no Bpemenu. [lo komamnge Haiitu crynenbku oTKpbIBaeTCs
nmuasoropoe okHo (puc.3.50). BeibupaeM HampaBJIeHIe UCCIIe0BAHNUS: CJIeBa Ha IIPABO — eCJIN CaMast
BepXHsisl CTYIIEHb CJIEBA, & HUXKHsIsI CIIpaBa,MHaYe CIpaBa HAJIEBO.

CryneHbKI HAXOMSATCS 10 CKAYKAM IIPOU3BOIHOMN. [[Jisi ee BBIYMC/IEHNST IIPOUCXOIUT CBEPTKA C
sapom (1,0,—1) mwim (—1,0,1), r.e. crpoka 3uadenuil ymuoxkaerca ua sexkrop (1,0,—1) ais manpas-
JieHus cjieBa Ha upaso, win (—1,0,1) — cupasa Haseo. Onepalys OCyIIECTBIISIETC CHU3Y BBEPX CO
CTPOKH, KOTOpasl YKa3bIBaeTCs B IIyHKTE ,, Hawaso psama “, 1o crpokun — ,, Konerr psiaa “. Ilocse aToro
JJTsT TIOJTY IMBINEHCsT TPOU3BOJHON CUNTAEM CPEeIHEKBaIpATUIHOe OTKJIOHeHNne — RMS (aucnepcnst
BBICOTBI 00bEKTA) U MPOBOAUM MOPOroByio dusbrpamumio th = RMS & z(nopor), rie x 3agaerca B
nosie [Topor. To, uTo HUXKe MOpOra MBI HE YYUTHIBAEM, & CPEIU 3HAYCHU ITPEBBIIIAIONINX IIOPOTOBOE
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AIIEM JIOKAJIbHBIE MAKCHUMYMBI, IIPUCBanBasi 1 — ecyu ectb MakcumyM, 0 — ecsim ero mer. [Ilupuna
OKHA JIJIsI OIpeJIe/IeHNs JIOKAJIBHBIX MAKCUMYMOB 33/1aeTcsd B cTpoke , Hakon “. Takyio omeparuio
JleJlaeM C HECKOJIBKUMU IIEPBBIMHU CTPOKAMU, KOJIUYIECTBO KOTOPBIX 3aJIaeTCs B CTPOKe ,, HauajibHbIe
crpoku “. CyMMuUpyeM pe3yJibTar.

JLJTst TIOJTy 9€HHOTO PSIIA OISITh WINEM JIOKAIbHBIE MAKCUMYMBbI. B OKpECTHOCTH 9TUX MaKCHUMYMOB
B [I€PBOHAYAJIBHBIX JAHHBIX UINEM MAKCAMYM U 9TO CAUTACTCH HAYAJIOM CTyleHbKHU. llomanmaemcs
Ha CTPOKY BBEDX U HA Hel MINEM MAKCHMYM B OKPECTHOCTH KazK/IOTO MAKCHMYyMa IPOIIIOi CTPOKU.
Ecimu makcumyma HeT, TO cTpoka mporyckaercsa. KoamdecTBo IPOIYIIEHHBIX CTPOK JJId KaXK IO
CTYIIEHU He JIOJIXKHO IMPEBBIIIAThH YKUCJIO, 33/[aBaeMOe B CTPOKe ,, MakcuMa ibHbIi HHTEpBaJ “, nHa4de
9Ta CTyleHb 0OpbiBaeTcs. Eciin MakcuMyM st JAHHOM CTYIEHU B T€IEHUU MAKCHUMAJIBHOIO WHTEP-
BaJIa MOSIBUJICSI, TO OH COEJIUHSIETCS MPSAMOI JIMHUEH C TIPEIBIIY M.

Korga Bce macrpoiiku rorosbsr, naxkumaeM kuonky OK. s KaxKmo#t cTylneHbKH CTPOUTCS KO-
opauHATHAs QYHKIMsT — 3aBUCHMOCTb KOODJIMHATHI CTYIIEHBKH 10 X oT Bpemenn 1o Y (puc. 3.51).
Korma Mbl HaunHaeM IepeBUraTh BEPTUKAJIBHYIO IPSMYIO Ha OJHOM U3 I'PadUKOB, MBI IIOJIyYaeM
HOBBIN rpaduK TOPU30HTAIBHOrO cedenus nosepxuaocru (puc. 3.52). C nomormpo KoManabpl Beipas-
HUBaHUE B MeHIO KpuBas MOXKHO BBIPDOBHSATH N300PaKEHNE TEKYIIEro TOPU30HTAIBHOIO CEUCHMUS.

s KoopauHATHON (DYHKIIUU MOXKHO CJIEIaTh aBTO—KOPPEJIANNI0 KOMaHI0H ABTO—KOppesaus
B Menio Kpusas (puc. 3.53). A ¢ nmomompio komanapl CrpykrypHas dyHKIms B MeHio Kpubas
HOJIy9UM CTPYKTYPHYIO byHKIuo (puc. 3.54), BBIUUCISIONLYIOCS O CJIemyoneit hopmyte:

S(AL) = ([x(t) — z(t + A)?). (3.1)

Jlerko yBuzeTh, 9TO KOPPEJISIUOHHAS U CTPYKTYpHas MyHKIMU cuMMeTpudHbl (puc. 3.53 u puc.
3.54).

3.9.7 IIpeobpa3oBaHue KpUBBbIX B CEUEHUS

Bbi MOXKeTe [IOCTPOUTD CEYeHre TOBEPXHOCTH 110 JIOMAHOM JIMHUK. JIJIs1 3TOro Ha/i0 B PEXKUME 110~
CTPOEHUs] KPUBBIX OTMETHUTD HA IIOBEPXHOCTU KPHUBYIO (paszest 3.7.5), & 3aTeM BBIIOJHATH KOMAHILY
IIpeobpazoBarh Kpueyo B cedyernne. Cedyenne Oy1eT BbIBEJIEHO B HOBOM OKHE.

3.9.8 Cozpanue daiijia KaJIuOPOBKM ITUcTEpe3nca

Coznanne daitna KaauOpOBKU CBOIUTCS K CJIEAYIOMAM JE€HCTBUSIM MTOJIb30BATE IS

e Ha m3obpazkennn KaanOPOBOIHOrO 00PA3Ia MOCIEI0BATEIHHO C TTIOMOIIBIO JIOMAHO OTMEThTe
Y3JI0Bble TOYKN PACCTOSIHAE MEXKJLy KOTOPBIMU U3BeCcTHO (puc. 3.55)

e Bribepure komany Onepanun,/ Cozarh KaanbpOBOYHYIO KPUBYIO, TIOSABUTCST OKHO C JIBYMsI
kosionkamu (puc. 3.56)

B JieBoit KoIoHKE 0603HAYEHBI TapaMeTpsl (HOMepa U M3MEPEHHbIE [UIMHBI IPOMEXKYTKOB), B
paBoil Te 3HAYEHUs], KOTOPbIe HYXKHO yCTaHOBUTh. OTpesakTUpPyHTe IPABYI0 KOJOHKY, BIII-
[IATe U3BECTHBIE JIMHBI PACCTOSHUI MEXK/y TOYKamMM (K OPUMEpPY IepUoJ KaJIubpOBOUHOMN
peleTku).

e Eciu Ber xoruTe orMeHnTh n3MeHeHus, HaxkMuTe Ha KHONKY OT™mena. /s coxpanenus daitia
naxkmure OK. Tlo npejoxkenuto mporpaMMbl coxpaauTe (aityi KaJuOpPOBKU B HYKHOE MECTO
HA JIUCKE.

e Ilocse aToro nporpaMmMa CTPOUT JiBe KaJIUOPOBOYHbBIE KPUBbIE X-KaIUN6POBKa U Y -KanubpoBKa-MeIJIeHHO
(113t ocef X My COOTBETCTBEHHO) M BBIBOJIUT WX HA YKPAH B OTJEIBHOM OKHe (puc. 3.57):
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Puc. 3.49. Bce cTynenbKu npoHyMepOBAHBL.
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Puc. 3.50. Okno nmapamerpos pacdera.
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Puc. 3.51. 3aBucuMocTb KOOpJMHATHI CTYIIEHHKH OT BPEMEHU JJIst 5 CTYIEeHbKH.
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Puc. 3.52. ropuzonTanbHOe cedeHmne MOBEPXHOCTH.
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Puc. 3.53. Koppensmmonnast dpyskns.
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Puc. 3.54. CrpykrypHas dyHKImA.
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Puc. 3.55. Izobpaxkenne KaJanOPOBOIHON PEIIETKNA C OTMEYEHHBIMH TOYKAMU.

Eanuﬁpoaouuaﬂ Tabnvua
MNapareTp 3HaueHHE
o D 1=114.36.. 100
o D 2=110.05... 100
oo D 3=101.26.. 100
oo D 4=83.637 .. 100
o0 D 5=96.886 .. 100 [w]
]9 ] [ Orrexa ]

Puc. 3.56. Tabauna mjs1 onpefiesienns: To4eK, HEOOXOIUMBIX [IJIsI IIOCTPOEHUST KAJIMOPOBOUYHBIX IPAMDUKOB.

E %-calibration.spm
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Puc. 3.57. Kaaubposounsrit rpaduk x-calibration.
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ITo ocu abeiuece Ha rpaduke OTKJIAABIBAIOTCS MPOEKIUU Ha OCh X (miau Y) TOYEK JIOMAHOI
OTMEYEHHOW Ha IOIYyIeHHOM H300ParKEHWH, [0 OCH OPJNHAT - UCTUHHBIE 3HAYCHUS TEX Ke
touek. Crpourtcst rpaduK, OTMEUEHHBI 3€JIEHON JINHUEH, a KpacHasi KpUBasl [TOJIy9aeTcs ero
3epKaJIbHBIM OTOOPa’KEHNEM OTHOCHUTEJILHO IIPSIMOil, SIBJISIFOIIElicst OMCCEeKTPUCOi yriia, obpa-
30BAHHOT'O OCSAMHU KOODJIMHATHOM CETKM, 3Ta KPUBad UCHOJb3YyeTCs JJisdi KODPEKTUPOBKU Ha-
NIPS?KEHN, YIIPABJIAIONIETO IbE30KePaMUYECKUM MaHUILYJIATOPOM.

EcTb 010 3aMevYaHue: ec/iu IMPOEKIUK TOYeK OCTPOCHHOM JioManoit Ha och Y (uim X) Masibl,
9TO MOXKET IIPOU3O0MTH, K IPUMEPY, B TOM CJIydae, eCu JOMaHasi MOYTH [TapaJuIebHa, OTHON
OCH IIPOeNUpPOBaHUs (JOCTUrAeTCsl BBICOKAsi TOYHOCTD) U MEPIEHIUKYJ/IsIiPHA BTOPOii ocu (BO3-
HUKaeT GoubIast omubKa). B aToM ciiydae HEOOXOAMMO TOCTPOUTD J[Bé KPUBbIE JJIsl GBICTPOTO
U MeJIJIEHHOI'O HAIPABJIEHNsI CKAHNPOBAHNUS (X-KanubpoBKa M y-KalubpoBKa-MeJIeHHO ), JJIsl
9TOr0 OTMEYAEM Ha ITOJIyYeHHOM H300PaKeHWH JB€ KPUBbBIE, TaK UTOOBI ITOJIYyYHINCH "XOPO-
e "IpoeK Uy Kak Ha OJIHY, TaK U Ha JAPYryio och (cM. puc. 3.58). s Toro 4robbl HaYaTh
CTPOUTH BTOPYIO KPUBYIO 6€3 MPUBSI3KM K TepBoil Heobxommmo, Haxkumas kiasumry CTRL,
OTMETHUTH HEPBYIO TOYKY HOBOI JIMHUU.

1000 nimf

Puc. 3.58. IlocTpoenne nByX JTOMAHBIX HA OTHOM H300DaKEHUN.

IIporpamMma aBTOMATHYECKH COXPAHUT JAHHBIE JJIs IPEUMYIIECTBEHHOIO Harpasenus. s
oIlpe/iesIeHNs], COXPAHATD JaHHble U HEeT /i1 KOHKPETHOI'O HallpaBJI€HUs, BBIYUC/IAETCS 1IPO-
eKIMsl KPUBOIl Ha 3TO HAIpaBJIEHWE, U €CJIA OHA B 3 pa3a MEHbIIE IIPOEKIINU Ha JIPyroe Ha-
[IpaBJIeHNe, TO JIAHHBbIE HE COXPAHAIOTCH.

[Tosyyennslii KaaubpOBOUHBINM (ailjl MOXKHO HCIIOIB30BATH JIJIs UCIIPABJIEHUs] M300ParKeHUsI TOJIb-
KO B OJHOM HAIIDABJIEHUM CKAHWpOBaHUs (onmcaHHbI coyuail jus X-sHanpasierus). s Toro
9TOOBI TOJIYYNTHh KaJUOPOBKY IHCTEepe3nca B ODOUX HAIIPABJIEHUSX CKAHUPOBAHUsI, HEOOXOIMMO
MIPOM3BECTH BCE TE K€ OIEpAIlii C M300parKeHmeM TEeCTOBOTO 00paslia, OTCKAHHPOBAHHOTO C Y-
HampasyieErneM. MOXKHO COXpaHaTh JaHHbIE B Baiiyl ¢ APYyTUM UMEHEM, W TIOCIe 9TOr0 O0bEeINHUTH
[1oJIy4eHHbIe (Daiijibl KaJIMOPOBKHU B OJIMH, & MOYKHO Cpa3y COXPaHSTh JaHHbIE B TOT xKe (Pailj - OHU
BAIUNIYTCS B CEKIINN X-KanubpoBKa-MeIJIeHHO U y-KanubpoBKa.

3.9.9 CioxeHne n BbIUNTAaHNE N300pa>kKeHUii

Komanger menio Oneparuu/ Onepaiuu ¢ uzobpaxkenusmu,/ J{obasurh, Boraects u Coxkuas
[TO3BOJISIIOT CKJIAIBIBATH U BBIAUTATH n300pazkenus. [Ipu BbIOOpe 01HOI U3 ITUX KOMAH]] TOSABJISETCS
OKHO BbIbOpa u3o6paxkenus (puc. 3.59(a)), KOTOpOe HOJIZKHO ObITH NPUOABIEHO WM BBIYTEHO W3
TEKyTIero n3obpakenus. Beiopas n3obpakenne, HaxkKMHUTe Ha KHONKY Bouibpars. Eciin BermoHsaIach



I'maBa 3. O6paboTka m306pa>keHmit 99

komamnga JlobaButs mim Beraects, T0 cpasy Oymer MpOM3BEIEHO CJIOXKEHUE WJIA, COOTBETCTBEHHO,
BbIUnTaHUe n306pazkenuit. [Ipu 3ToM cauTaeTcst, 9T0 JIeBble HUXKHIE YIJIbl H300paykeHuil COBIIAIAIOT,
a HOBasl BBICOTa KaXKJOW TOYKM OyjeT IOJIydyeHa KakK IOJIyCyMMa WJIU I0JIyPa3HOCTh BBICOT Ha
UCXOIIHBIX M300PaKEeHUSIX.

DkHa... X,

A_75_0.7.003[Height]
wim_1.000[Height]
FALIBER.0D0[Height]

lAK‘ruBupoBa‘rbl [3aKDbITb DKHO[a]][ OTrieHa

(a) Beibop uzobparkeHust.

CRoXHaA onepauus &=

(&) Notaeure S0 168 [C}
() BemecTe To o223 [
Wkana 1 050

050

f= S |

Wrkana 2

I Ok l [ OrreHa ]

(b) OxHO ciioKeHUsT H300parKe-
HUI C PACIIMPEHHBIMU BO3MOXKHO-
CTSIMHU.

Puc. 3.59. luasorn cjioKeHUsI U BEIYUTAHUS N300PasKeHNN.

Eciin Beimonnsiack komamga CiioxKHast, TO HOABUTCA ere oH0 okHO (puc. 3.59(b)). 3mech Mox-
HO CJIBUIATH KPACHBI IIPIMOYTOJBHUK (BTOpOe n300pazkeHre) OTHOCUTEIBHO Y€PHOro (1epBoe u300-
pakeHue) npsiMo Ha I10Jie, [JIe OHU HAPMCOBAHbBI, & MOXKHO U3MEHSTH I1apaMeTpbl X0 u YO, KOTOpbIe
SIBJISTIOTCST PA3HOCTBIO KOODJWHAT (B MHUKCEJAX) JIEBBIX HIDKHUX YIJIOB M300pazkenuii. Ilapamerps
IIkasa 1 u [Ikama 2 BAUSIOT Ha TO, KaK OYJIET CIUTATHCI BBICOTA TOYEK IMOJyYIaeMOr0 M300pazKe-
Husi. Popmysia, cOOTBETCTBYIOMIAs! JaHHOM oneparuu uMeer Buy Z = (Scalel) - Zy + (Scale2) - Zs.

O6parure BHUMAHKE, YTO [0 OCA Z B PA3HBIX M300PAXKEHUAX MOIYT OTKJIABIBATHCH DPa3HbIE
BeJInIUHbL. [IOMUMO BBICOTBI 110 OCU Z UHOIJIA MOXKET ObITh OTJIOKEH TOK ujn Hanpsikenue. Ckia-
JIbIBATh N300pakeHtsl, Ha KOTOPBIX [I0KA3aHbl PA3HbIE BEJMYUHbBI, OYEBUJIHO, HE UMEET CMbICIA.
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3.9.10 N3meHeHUe pa3pelieHus

[Ipu BeIOTHEHNN KOMAaHIbI I3MeHUTH pa3Mep MOsBJISIETCS JIUAJIOIOBOE OKHO, IMOKA3aHHOE Ha
puc. 3.60. B aToM OKHe KaxKJOMy IIapaMeTpy COOTBETCTBYIOT JBa 3HadeHusi B KosioHKax Ceituac u
Msmenuts Ha. [loss B kononke Ceituac HEJOCTYITHBI /I8 PEIAKTUPOBAHUS U MIOKA3BIBAIOT 3HAUCHMUS,
KOTOpbIE YCTAHOBJIEHBI HA JTAHHBIA MOMEHT. B mossx xosionku V3MeHuTh HA HY2KHO YCTAHOBUTH
JKeJlaeMble 3HAYEHUsT TIapaMeTPOB.

Eciu Ber xoTuTe n3MeHUTH KOIMDMDUIMEHTDI TTIepecueTa MeJIOUNCIeHHBIX JTAHHBIX B HH(MOPMAIIIIO
0 BBICOTE 110 ocu Z, nmocrasbre rajouky y [kama Z nim Capur o Z. O ToM, KaK XpaHsITCs JaHHbIE
B dopmare PemtoCkan Onnaiin manucano B pasuese 3.3.12. B mosie Ha 1 6ur ykasbiBaercs:, Kakas
BBICOTA MPUXOJUTCS Ha ONUH OUT M3 JBYX OAT, OTBEJIEHHBIX Ha XPAHEHWE 3HAYEHUS 10 BBICOTE.
Orymawme nosis va 1 6ur okua Vsmenuts pazmep or nosist Ha 1 6ut okna Paspemenue (pasmes 3.3.12)
COCTOHUT B TOM, YTO B MEPBOM CJIyUae IO 3HAYEHUIO B I10Jie Oy/IyT M3MEHEHBI TieJIble 1By XOalTOBbIe
4UCJia BHYTPEHHEro IPEeJICTAB/IeHNs JAHHBIX, & BO BTOPOM Ciiydae — KO3 (MUIINEHT [IePeBoIa ITUX
[eJIBIX Yucesl B 3HadeHust 1o Bbicore. B mostle RMS yka3biBaercst qucriepcust BBICOTHI IOBEPXHOCTH B
6uTax. [locko/IbKY 9T JiBe BEJIMYNHBI CBSI3aHbI, I3MEHEHUsI BTOPOTO IapaMerpa Oy/1yT IPOU3BeIeHbI
ABTOMATUIECKH.

B mone <Z> ykaspiBaeTcs, Ha KaKyI0 BBICOTY BO BHYTPEHHEM IIPEJICTABJICHUHU TaHHBIX OyIeT
[IPUXOJUTCSI CPEIHEE 3HAYEHUE BHICOTHI IIOBEPXHOCTH.

JLJ1si u3MeHeHusI KOJIMYeCTBa TOYeK B n3obpakeruu ciayxkat mojis [[lupunaa u Beicora. Eciu na-
npoTuB 1oJisd [IpuMeHnuTh KO BceM M300parKeHUsIM JOKYMEHTa CTOUT TaJI0YKa, TO BCe M300parKeHust
B daitste OyIyT OTMACIITAONPOBAHBI OMMHAKOBBIM 00PA30M.

M3MEHWTE pasMep &=

Cefwac  Mamerute Ha

Wkana Z
Haldmr  |0.001 0.1 -

Jucnepcua | 4435 041 4435041 puckperos

Cagwr no 2
L 0.004 0.004 i

Ky
WprHa 812 A1z

Beicora 512 512

CoXpaHWTE MPONopUMM

nDHMEHHTb KO BICEM MSDﬁDa)KEHHHM AOKYFEHTE

l 1] 9 ] [ OTreHa

Puc. 3.60. OkHO nj11 n3MeHeHe BHYTPEHHETO MPEICTABICHUST JAHHBIX.

3.9.11 BplunciieHue MJIOHIAA YYaCTKA MTOBEPXHOCTU

Ecyin Bl BbIIEIMIN yYaCTOK M300pazkeHusi, TO C MOMOIINBI0 KOMaHIbI 11I0Iaib TOBEPXHOCTH
Bbr MoxkeTe moyduTh IIIOMAL COOTBETCTBYIOMIET0 YIaCTKa MOBEPXHOCTU. PSJIOM C BbIjeJIEHUEM
MTOSIBJISIETCST HAJMINCh, T7e S — yKa3aHHas IUIONaab, a dS — pa3HOCTh 9TOH IJIOMAAN W ILIOMIAIN
MIPOEKINH yIACTKA Ha ILIOCKOCTH X Y.
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3.10 PabGora ¢ KpuBBIMU

B nporpamve @PemtoCkan OHnaiiH mpeycMOTpEHA BO3MOXKHOCTH PabOTHI ¢ OOBIYHBIMU U TIa-
paMerpuydecKnMu KpuBbIMHu. Korja akTHBHOE OKHO — 39TO OKHO C JAHHBIMH CEYEHUs] WJIM CUJIOBOM
KpUBOIi 1osiBjisiercsi MeHto Kpusast. C IOMOIIBIO0 KOMaH/] 9TOr0 MEHIO MOXKHO IIPOBOJIUTH 00PabOTKY
U aHAJIU3 JIAHHBIX KPUBOIi.

3.10.1 InddepennupoBanue

Komanma TuddepennupoBats BoimosHsgeT nuddepeHInPOBAHAE TAHHBIX IIyTeM CBEPTKHU C siJl-
pom {—0.5,0.5}. Pesysibrarom siBiisiercst HoBast KpuBasd. J1jist KpUBBIX, OTKPBITHIX U3 (ailjia, pe3yiib-
TAT OIEPAINU BBIBOJIUTCS B TOM ke OKHe. [[Jisi cedeHuil JaHHbIE IEPBOHAYAIHLHOIO N300ParKeHUs
(MOBEPXHOCTH) HE MEHSIFOTCSI U PE3YJIBTAT BBIBOJUTCSI B HOBOM OKHe.

3.10.2 Koppensiusa

KOppe.HHLLI/IOHHaH (byHKL[I/IH BBIYUCJIAETCA 110 (I)OpMyJIeZ

A(D) = (2(t) - 2(t + At)). (3.2)

B mento Kpusast/ ABTO-KOppeJIsiIysi KOPPeJISAIHsl BBIIOIHSIETCsI, IPU BBIGOPE OJIHOTO U3 MYHKTOB
OuuutHas wim Luknndeckast, Te:

1. ®unurHas — O3Ha4daeT, 9TO KOor'Zla IIPOUCXOJUT HAJIOXKEHHUN JABYX I/I306pa}KeHI/IIU/I7 BCE€ YTO He
BXO/IUT B IIepeCcedYeHrue 3TUX I/1306pa,}KeHI/II7I 3allOJIHACTCA HYJIAMA.

2. Hukyimueckasi — O3HAYAET, YTO IIPU HAJIOXKEHUU JBYX M300parKEHUI 3all0/THeHne 0DJacTeil He
BXOJIAINNX B IlepecedeHre IIPOUCXOIUT TUKJIMIECKH.

[Tompobree 06 UCIIOIB30BAHUT KOPPEIAIMOHHON (QYHKIINN MOYKHO IIPOYUTATh B pasiere 3.9.6.

3.10.3 CrpykrypHasi QYyHKIUSI
Komanma CrpykrypHast GyHKIUS IpeHa3HaAYeHa [JId BBIUYUCICHUS CTPYKTYPHON DYyHKITIH:
S(At) = ([z(t) — z(t + A)]?). (3.3)

IIpu BBI3OBE DYHKIMN MOYXKET OBITH BHIOPAH OJWH U3 JIBYX CIIOCODOB pacdera — OUHUTHAS WIN
Iukmyeckasi, rje:

1. ®unurHas — O3Ha4daeT, 9TO KOr'Zla IIPONUCXOJUT HAJIOXKEHHUN JIBYX 1/1306pa>KeH1/1171, BCE€ 4YTO HEe
BXOJUT B II€EpeCEYCHUE ITUX I/I306pa,}KeHI/II71 3al0JIHACTCA HYJIAMUA.

2. Hukiimaeckasi — O3HAYAET, YTO IIPU HAJIOXKEHUU JBYX M300parKEHUI 3all0/THeHne 0DJIacTeil He
BXOJIAIINX B IlepecedeHre IIPOUCXOIUT TUKJINIECKH.

[Tomgpobree 06 MCIIOIB30BAHNT CTPYKTYPHOI (DYHKITMU MOXKHO TPOYNTATh B pasieie 3.9.6.

3.10.4 llocTpoeHmWe rucTOrpaMMBbI

[To komamnie ['mcrorpamma cTpoOUTCS pacipesiesieHue JJAHHBIX 110 BEPTUKAJIBHOM OCH. DTa KOMaH-
Ja JIOCTYIIHA TOJIBKO JijIsl CUJIOBBIX KPHUBBIX, €€ Hejlb3sl BbI3BaTbh JJId CEYeHUN.
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3.10.5 KonupoBanue KpuBOii

Kpusas Bcermga MoxKeT OBITH CKONMUpoBaHa KomaHoi KommpoBarh min HarkaTwmeM Ha KHOIKY
, KOTOpasl HAXOJAUTCsI HA MAHeJIM MHCTPYMEHTOB. Kcjin Ha KpUBOIl BbIJe/IeHa HEKOTOpasl 00J1acTh,
TO TIPOAyOIMpPOBaH OyIeT UMEHHO 9TOT yYACTOK, MHAYEe — BCH KPUBas.
DTa KOMAHJIa TOJIE3HA JIJIsT TOTO, YTOOBI 3AIIOMHHUTEL TEKYIIEe CEYeHHe — IMPU CMEMIEHUH TOYEeK
cevyeHns Ha N300pPaKEeHUHU IOBEPXHOCTU, KON He Oy/IeT MEHATHCH.

3.10.6 llocTpoeHue mapamMeTpUudecKkoii KpUBOii

ITo aBym cymiecTBytomum He napaMerpudeckum KpusbiM Y1(X) u Y2(X) moxer GbITh OCTPO-
eHa ojiHa napamerpudeckast Y2(Y1). Iyst aToro npu akTuBHOM OKHe Kpupo# Y2(X) Heo6XomuMo
BoIGparh kKoMauay Kpusas/ Boibpars kpusyio jia X... Ha sxkpan GyeT BbIBEJEHO JUAJIOIOBOE OK-
HO CO CIIUCKOM OTKDBITBIX HA JAHHBII MOMEHT KPUBBIX. BhIOepuTe B 9TOM OKHE KPHUBYIO, KOTOPAas
OyZeT BBICTYIIATh B KAYECTBE IIapaMeTpa IPH IOCTPOSHUH IapaMETPUIECKON KPUBOMH, U HAXKMUTE
kHONKy Bwibpars. Ilocse aToro napamerpudeckast Kpubas Oy/ieT TOCTPOEHA B HOBOM OKHe.

Hannast MYHKIUS MOXKET NPUTOIUTHCS, HAIPUMEDP, €CJIM OTKPBITHI JIBa OKHA — C JAHHBIMU
OTkJIOHEHNE OT BPEMEHH, U JAaHHBIMU Z—CEeHCOpa OT BpeMmeHu. Ecim BbIOpaTh JaHHble Z—CEHCOD
B KadecTBe OCH X i JAHHBIX OTKJIOHEHWs, TO OyJeT mocTpoeHa 3aBucUMOCTb OTKJIOHEHHS OT
KOODJNHATHI Z.

3.10.7 OO6pe3anue KpuBoOii

Eciin Ha KpuBOii BBIJIeJIEHA HEKOTOPas 00JIaCTh, TO C IIOMOIIbI0 KOMaH bl O6pe3aTh M KHOIIKU
B p306pakeHne MoKeT GBITH 0GPE3aHO IO MPAHUIAM BBLIEIEHHOM 00JIACTH.

3.10.8 VYcpenuenue

Komanma Yepegnenue BBITOTHSIET YCPEIHEHNUE JAHHLIX OKHOM ITUPUHON B 3 Touku. s Kpu-
BBIX, OTKPBITHIX n3 (ailjia, omepanus MPOu3BOINTCS HAJ JaHHbIMU (aiira. [[jis cevenuil nanabe
[IEPBOHAYAJILHOIO N300parkeHus (IIOBEPXHOCTH ) He MEHSIIOTCS M PE3YJIbTAT BbIBOJUTCS B HOBOM OKHE.

3.10.9 UWHuBepTuUpOBaHUE

C nomompio komanas Unsepruposars (kmonka bR ) MOXKIO 3epKaIbHO 0TOGPASHTH KPUBYIO
OTHOCUTEIBHO NOPU30HTAJIBHON ocu (cM. puc.3.61).

3.10.10 VYBegudeHUe pPe3KOCTHU

VBeamyenne pe3KOCTH OCYIIECTBIISETCH KOMAHIONH Y BEJININTH PE3KOCTH HJIH C TIOMOIIBIO KHOIKA
2. Ilpu yBe/MueHnn pe3KOCTH BbLICJSIOTCS He3aMEeTHbIE JeTaj. B sIpe pesKoCTH IeHTpasIbHbIIL
K03 purmenT 60sIbIme 1, & OKpYKEH OH OTPUIATEIbHBIMU YHCIaMU. TakuM 00pa30M yBETNINBAECTCS
JIFO0OH CYIIECTBYIONIUIT KOHTPACT MEXKJIy COCEeJIHMMH TOYKaMu Kpuboii.Ilpum obpaborke KaxKjporo
nuKcesa B n300paKeHUN UCIIOIb3yeTCs siIpo pe3kocTu pasmepoMm 3. Koneunoe nzobparkenne 6osee
qeTkKoe YeMm opurunaaJsl. [Iporece yBesmmaenns: pe3KOCTH MOBBIMIAET CYIIECTBY IO KOHTPACT MEXKTY
nukcesamu. [Ipu moBTOpHOH 00paboTKe M300parkKeHns YIeTKOCTh MOYKET YBETHIUTHCS elrne OOJIbIIe.
B nannoit pyHKIMYT UCIIONIB3YETCsT CJAEYIONII BEKTOP PA3MEPHOCTH 3:

V=(-1/2 4/2 -1/2)
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Puc. 3.61. Kpusas 5o (ciesa) u nocie (cupasa) HHBEPTHPOBAHUSI.

3.10.11 Meauannasi puabTpanus

Dra omepanus BBHIIOJHAETCA KOMaHmoit MeauaHnbii GUILTD WM C IIOMOIILIO KHONKH ZF, B
Ka4yecTBe MACKU MOXKET BBICTYIIATh BEKTOD IIPOU3BOJILHON JymHbl (3, 5, 7 u T.1.).

3.10.12 OnrumMmusaius IIKaJIbI

Qyukuus OnrumusuposaTh mKaty (KHonka ®) memosb3yercs: st MacTabupoBaHusl 3HaYe-
HUl KPUBOH 10 BEPTUKAJN BO n3beKaHue OMMOOK OKPYIJIEHHs] U ITE€PEIOJIHEHUsI IIPU JaJibHeel
obpabotrke. [Tocse npuMmenenus: 3To# HYHKIMN MUHUMAJBHOE 3HAYEHNE TOYEK KPUBOW CTAHOBUTCS
paBHO -16384, makcumasibHoe +16383. Koadbdunmentsr st mpeobpa3oBaHus eJbIX 3HAYEHUN B
peaJibHbIe BEJMIUHBI YTOUHSIIOTCST COOTBETCTBYIONIM 00PA30M.

3.10.13 DBpripaBHUBaHUe

BosMoxKHO BBIYNTaHME IBYX THIIOB KPUBOM — IPsIMO# MJIM KPUBOI BTOPOro nopsaka. BeipaBHu-
BaHME OCYINECTBIIAETCA IO KoMaHe BripaBauBanue B MeHo KpuBast nim npu HaKaTUW Ha KHOIIKY

, KOTOpas HaXOAUThCd Ha HaHEJIU WHCTPYMEHTOB.

[Tpu BbINOJIHEHUM TON KOMAHBI IOSIBJIAETCS OKHO HapameTpoB (puc. 3.62), B KOTOPOM MOXK-
HO yKa3aTh THUII BblYUTaeMoil Kpusoii: Jluneiinas — st KpuBoil 1epBoro mopsijka (IIpsgMoii) wiu
TTapabosintieckass — /i KpUBO# BTOPOTO MOpsijka. Tak ke BO3MOYKHO BBIOpATH 0OPAOOTKY IOIH-
300parkeHunii:

1. Pasmenpbno — majisa Kaxk7I0# KpUBOii, comepzkalieiics B daiiie, OTAeTHbHOCTO BBICTUTHIBACTCS
BbIUHTaeMas KpuBas MeTOI0M HaUMEHBIINX KBaJIpaTOB;
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Puc. 3.62. Okuo mapameTpos.

2. Ilo AKTUBHOMY — BbIYHUTaeMasd KpUBad PACCIUTBIBACTCA JJIsA aKTUBHOT'O HO,HI/I306pa}KeHI/I$I, a
BBIIUTAaCTCA U3 BCEX;

3. ITo BceM — paccUUTBIBAIOTCS KPUBBIE JJIsi BCEM MMOAM300PAXKEHUN U YCPEIHAIOTCS.

Ecyin Hanporus "YaasiTh IMOCTOSHHYIO COCTABJIAIONLYIO" CTOUT rajiouka TO yOupaercs: HyJIeBOe
CMeIIeHHeE.

3.10.14 Cuaaita

[Tporpamma PemtoCkan OHnaiiH MOXKET CTPOUTH OUJIMHEHHBIE KYOUUECKUE CILIARHBI JJTsT KPUBBIX
U IPOM3BO/INTH BHIYATAHUE CIUIAHHOB U3 KPUBBIX. 1TOOBI BBIYECTH CIJIAWH N3 KPUBOI WX €e JacTH,
BBIOEpUTE KOMAaH/1y BhIpaBHUBaHME CILIARHOM.

s mocTpoeHns ciuraiiHa KpuBas pasObMBaeTcs Ha OTPE3KH, JUIMHBI KOTOPBIX YKa3bIBAIOTCS B
JIMAJIOTOBOM OKHE, TOSIBJISIFOIIEMCS [P BbI30BE KOMaH b, JIJIsT KarXKJ[0ro oTpe3Ka UIEeTCs] CpeHee
3HAYEHNE BHICOTHI HA KPUBOH U CILIAMH CTPOUTCH 10 IEHTPAJIbHBIM TOYKAM OTPE3KOB, IJe 3HAUCHU-
sIMI TIO OCH 7 CIUTAIOTCH BBIYUCEHHBIE CPETHUE BHICOTHI.

B mmamorosBom okHe Tak:Ke MOXKHO BBIOPATH 00JACTH, IO KOTOPO# Oy/IeT BBHIYUCIATHCS CILIAMNH.
st monst O6paboTka MoA-n300parkeHuil MOKeT ObITh BBIOPAHO 3HAYEHUE:

1. PaznienbHo — B 9TOM ciydae JIsd KaxKI0i KPUBOH B OTJEIHHOCTH BBHICUUTHIBAETCS YCPETHEH-
Has KpUBasg METOJIOM HAMMEHBIIUX KBaJIPATOB;

2. Ilo AKTUBHOMY — B 9TOM CJIy4dae pacdeT preﬂHeHHOﬁ KpHBOI7I BeeTcd JJid aKTUBHOI'O IIOIU-
306pa}K€HI/IH, a BbIYHUTaeTCd U3 BCEX.

3.10.15 AmHaJju3 MIepoXoBaTOCTH

Komana Anains mepoxoBaToCTH pACCIUTHIBAET IAPAMETPHI IIIEPOXOBATOCTH TOBEPXHOCTH, OITH-
CaHHbBIE B IPUJIOKEHUH F.

3.10.16 IloporoBas dumbTpanus

C nomomipio koman b [loporoBast pubTpanyst BbI3BIBAETCS OKOIIKO, TIOKa3aHHOEe Ha puc. 3.63.
B sTOM OKomiKe Bbl MOXKeTe 3a7aTh MOPOTOBBIH YPOBEHDb (B J0JISIX OT MAaKCHMAJIBHON BBICOTHI HA
KpUBOii), 1 IpeoGpa30BaTh YaCTH KPUBOM, OKA3aBIIKMECs BbIIIE U/WJHM HUXKe Hero. Kciau HanpoTus
OJIsT YCTAHOBUTH BBINIE CTOUT TrajIOvuKa, TO 3HAYEHUIO BBICOTHI BO BCEX TOYKAX, TJI€ OHO MPEBBIIIAIO
3HAYEHNE [TOPOrOBOIO YPOBHS, Oy/IeT IPUCBOGHO 3HAYEHUE, PABHOE MAKCHMAJIHLHON BBICOTE HA IIO-
BEPXHOCTH, JIMOO BBICOTE IMOPOrOBOTO YPOBHSI, B 3aBHCUMOCTH OT BBIOPAHHOIO. AHAJIIOTUYIHO, €CJIH
rajloyKa CTOUT HAIIPOTUB II0JI YCTAHOBUTDH HUZKE.
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Puc. 3.63. OkHo BhIGOpa TTOPOrOBOTO YPOBHSI.

3.10.17 Amnajnu3 cuJioBO# KpUBOii

[Mporpamma PemtoCkan Onnaiin obsagaeT psytoM GYHKIMI 1151 pabOThl ¢ CUJIOBBIMEA KPUBBIMU
U UX aHAJU3a B PAMKaxX [EPCUCTEHTHOW MOJEJN TOJMMEDHON IIEIH, MPEeJOCTABIIsAs BO3MOXKHOCTH
06pabOTKN KaK €IMHUIHBIX KPUBBIX, TAK ¥ MACCHBA KPUBBLIX OJJHOBPEMEHHO.

Moy 1o 06paboTKe CUIOBBIX KPUBBIX BKJIIOUAET B cebst Tpu (DYHKITAN:

e Hopmasmsosars cusobyto kpusywo (Normalize force curve) - jyuisi HOpMAJM3aIMU CUJIOBBIX
KPUBBIX U IIPUBEEHNS BCEX KPUBBIX K YI00HOMY BUIy JIJIsl JaJibHeiieil 0bpaboTku

e Kpusas paszesnenus (Separation Curve) - st npeobpa3oBaHUs UCXOAHON KPUBOi B KPUBYIO,
ITOCTPOEHHYIO B BUJE 3aBUCUMOCTH CHJIBI OT PACCTOSHUS MEXKJy KAHTUJIECBEPOM U 00PA3IOM

e WLC anams (WLC Analysis) - HenmocpeicTBEHHBIN aHA/IU3 U IIOJIYyYCHUE TapaMETPOB KPUBOI
B [IPUOJIMKEHNN TEPCUCTEHTHON MOJIEJN OJUMEPHO 1enu

Hopmasiuszamusa cujioBoii KpuBoii

st manbHeiineit paboThl HEOOXOTUMO, YTOOBI KpUBasl UMEJIa OIPEJIeJIEHHBIH BUI: 00JIaCTh KOH-
TaKTa JOJI?KHA HaXOJUTHCS CJIEBA, JIMHUU HYJIEBOI'O YPOBHS JIJIsl BCEX KPUBBIX JIOJIKHBI COBIIQIATH,
OBITH CTPOTrO TOPU3OHTAIBHBIMUA U IPOXOJUTDH Y€pe3 HOJIb ocu F, y9acTKu, COOTBETCTBYIONINE KOH-
TaKTy KaHTHUJEBEPa C IMOBEPXHOCTBHIO, TaKXKe JIOJI2KHBI COBHAIATh JJIsi KPUBOU IIOJIBO/IA U OTBOIA
(B cityuae OTKPBITUSI HECKOJIBKUX (DailyioB - jis BceX KpuBbiX). s npeobpasoBaHust KPUBOH K
TaKOMy BHJy Hcrosb3yercs dynkuus Hopmaauszosams cuaosyio kpueyro u3 meno Curve (KHOIKaA

=).

HopranmzaLms KprBoi B
MepeEepHy TE AsTo v ]
BLIDOEHATE HyNb N0 EBIASAEH. . .
COBMECTMTE YUACTKM HaKD...
BEIBOAMTE CTATHCTHKY ]

[ Ok ] [ OTMeHa ]

Puc. 3.64. Oyukims HOpMAJIM3AIMU CUIOBOI KPHUBOIA.
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Kpusbie, He uMeOIIee BBIIIEOMICAHHOIO BUJIA, MOTYT [IEPEBOPAYNBATHCS ABTOMATHIECKH (3HA-
genne Aemo juia napamerpa Ilepesopavueams) nin ke BbIGOP II€PEBOPAYUBATH KPUBBIE HJIA HET
MOXKHO TIPOBOJIUTH BPYUYHYIO: IEPEBOPAINBATh BCe KPUBbIE (3HaueHue /[a) WM He TIePeBOPAaInBAThH
Hu o/(HOH (3Hauenue Hem). Ilpu Beibope napamerpa Buposhams HYAb 10 6bi0eAeHHOMY TTPOUCKOIUT
BBIPABHUBAHUE HYJIEBOTO YPOBHS IIyTEM BBIYETA IIPAMOI, aIITPOKCUMUPYIOIIEH yIaCTOK, BRBIOPAHHBIN
C TIOMOIIBIO METOK, JJIs KayK10T0 moan3obpazkenusi. e Beiopan napamerp Cosmecmums Yyuacmyu
HAKAOHA, TO ABTOMATHIECKH COEIUHSIOTCS yIaCTKN HAKJIOHA B HAYaJje KarKJIOTO MOIN300paKeH sl

Ecin Tpebyercst paccautaTh Takue mapaMeTpbl KPUBOI, KAK HAKJIOH MPSMOJUHEHHOTO YIacTKa,
COOTBeTCTBYOIEro KoHTakTy dF'/dZ w Ang, ypaBHeHUe UPSIMOIi, COOTBETCTBYIOMIEH CBOGOHOMY O~
JIOZKEHUIO KAHTUJIEBEPA, CPETHEKBAIPATHIHOE OTKJIOHEHUE JIAHHBIX OT ITOM MPSMOA, TO HEOOXOIIMMO
BBIOpaTh apamerp Cmamucmuka. Beroop moan3o0parkennit st aHAIN3a 331a€TCs OMITMOHAIBHO,
pacYeT MOXKET MPOBOJIUTHCS JJIs BBIJEJEHHON 001acTu, Jinbo Ke Jjisd KPUBBIX [TO/IBOJIA WU OTBOJIA
B IIEJIOM, B 9TOM CJIy4dae HAXOJUTCS CTATUCTUKA HAKJIOHHOTO U HYJIEBOT'O YIACTKOB.

Ecyin pacyer cTaTUCTUKU NMPOU3BOIUTCS IO JJjisl BEIOpAHHON 06JIaCTH, TO JJIsi KaxKJI0il KpUBOi
BBIOpaHHBIN y4yacTOK anmnpokcumupyercs mo MHK u Haxomsitest cooTBeTcTBYIOIMTHE KOIMDMUITUEHTHI.

Pacder jrst KpUBBIX B [EJIOM PEAM30BaH CJIEIYIOIIIM 00Pa30M.

1. IlocTpoenne criaxkeHHON KPHUBOI MO MCXOMHBIM JAHHBIM. B 3aBHCUMOCTH OT KOJIMYECTBA TO-
Y€K, BBIOMPAETCH OJINH U3 TPEX BAPUAHTOB:

o N<=064 - ycpenneHnne OerymumM OKHOM IIUPUHON 3 TOUKM
o N<=256 - ycpeauenue OeryIM OKHOM ITUPUHON 5 TOYEK

e N>256 - mocTpoeHne OUIMHERHOrO CILIaiiHa 1Mo 64 TouKam
2. Borunciienue mepBoi MpPOU3BOIHOIA.
PubTpalius MepBOH MPOU3BOTHON MeTUAHHBIM (PUILTPOM IMMUPUHON 3 TOUIKH.

Boeraucienue cpegHekBapaTHIHOrO OTKJIOHEHUS TepBOil mpousBoanoit RMS.

ook W

ITouck maksmonnoro ygacrtka. Uimercs mepBbliii cieBa HEHYJIEBOH yYIaCTOK, HA, KOTOPOM 3HAaUe-
HU€ [1ePBOii IPOM3BOHON MeHbie 3Hadenus (—RMS). Ha sTroMm yuacTke METOIOM HAUMEHb-
IIIIX KBAJIPATOB II0 MCXOHBIM JIAHHBIM CTPOUTCS MPsIMasi HAKJIOHA.

6. IMouck mraro. Uiercs nepsblii cupasa y4acToK juinHO 6osiee 1/5 obiueii 1iMHbI KpUBOii, HA
KOTOPOM MO/LyJIb IIEPBOIi IIPOU3BOIHOM MeHbIle 3HadeHnss RMS. Ha sroM ydacTke MeTomoM
HAMMEHBINUX KBaJIPATOB 10 MCXO/HBIM JIAHHBIM CTPOUTCSI MIPSIMAs ILJIATO.

7. Bbramciienne HakJIOHA CHJIOBOY KPUBO#. 3a HAKJIOH IPUHUMAETCS YTOJI MEXK/ Ly TPSIMOIi ILTaTO
U IpsMOil HakJIOHA. Ecim mpsiMas niaTo He ObLIa HalijleHa, 32 HAKJOH IPUHUMAETCS YO
HaKJIOHa IPAMON HaKJIOHA.

Brrunciennbie IIpsAMbIE OTO6pa}KaIOTCH Ha KpI/IBOfI CHUHHUM IIBETOM.

Kpusas pasgesienuns

Oyukuust Kpusas/Kpusas pasdesenus TpeIHASHAYEHA JJIS TIOCTPOEHUS] KPUBOW Da3IesIeHMst
(kHOIIKA E[:Jm). Boruanciienne ko3 duimeHTOB HAKJIOHHON MPSIMOi, COOTBETCTBYIONIEH 00IACTH KOH-
TaKTa KaHTHUJIEBEPa U [IOBEPXHOCTHU, PEAIM30BAHO JIBYMs criocobamu - myTem pacdera o MHK, sim6o
10 KaJIMOPOBOYHBIM JAHHBIM MUKPOCKOMA. [lepBbIil MeTO/ CTOUT TPUMEHSITH JIUIIh B TOM CJIyYae,
ecsit uHGOpMAIUs O KAJIUOPOBKE OTCYTCTBYET (3TO UMEET MECTO, €C/JIH B BO3MOXKHBIX OCAX JJIsl CH-
Jibl OTCyTCTBYIOT HanoMmerpsl). Pacder no MHK npoussogurcs ¢ yderom niyma, 3a7aBaeMoro Kak
napamerp (Vposens wyma).
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KpvBas pasgeneH X

MeTon Mo MHK ™

YEOOEEHD LUyME. |1

[ Ok H OTmMeHa

Puc. 3.65. Iloctpoenne kpuBoll pa3mesieHus.

WLC ananus

Anajuz npousBOAUTCS B JIBa TAlla - MOUCK JIOKAJILHBIX MUHUMYMOB U TIOJIyYEHHUE [IapaMeTpoB
u3 1epcucTeHTHON Mogesu. [Ipu BbI30Be KOMaH[IbI MOSBJISIETCS MEHIO ¢ mapamerpamu (puc. 3.66)
st nagasia HeoOX0IuMO BBIOPATH KPUBBIE, HA KOTOPBIX Oy/IEeT IMPOU3BOIUTHCSA AHAJIN3, €CJIU IMOJIe
Buwibpamv nodusobpasicenus He yCTAHOBJIEHO, TO aHAJM3 OyJIeT MJITU 110 BCEM HEYETHBIM 10300~
paxkeHUsIM (IIOIPA3YMEBAETCsl, YTO HEUYETHbIE MOAN300paKeHns COOTBETCTBYIOT KPUBBIM OTBOJIA),
ecan ke TpebyeTcsi TPOU3BOAUTEL AHAJIM3 MO0 YETHBIM IOAN300paKeHUsM WU K€ IJIs OJIHOTO, TO
nyist mapamerpa [lodusobpasicerus HyKHO yCTaHOBUTD 3HadeHue 1100600, eciim MHTEPECYET TOJBKO
aKTUBHOE MoIn300pakenne - 3nadenune Axmuenoe.

WLC aHanm3 128,

BrifpaTe noamzotpasera ]

NokansHele FAHEA T B

I
(@) ABT onoMCK () Koppekuma BpyuHyio

BriBpaTh wUACT oK BRyUHWIO

[]
YPOBEHD LUYMS. 1 [ate]
OkHo nomcka 11 [

[]

CTpOMTE FMCTOrpaMMy

HEpCMCTEHTHElﬂ MMOgens

TernepaTypa 300K L

Hyn. cogur Mo gaHHBIM R4

PaccumTtaTth

4

[ Ok H Cancel ]

Puc. 3.66. ITapameTpsr.

CyiecTByeT JiBa MeTo/[a [OMCKA JIOKAJIbHBIX MHHUMYMOB: aproMarndeckuii (ABTomouck) uim
nosHOCTRIO pyuHoit (Koppekimst BpyuHyto). PekoMeH IyeTcst cHaYaa BOCIIONB30BATHCST ABTOIOMC-
KOM, & 3aTeM TpU HEOOXOIUMOCTHU MOJKOPPEKTUPOBATh HAWJICHHBIC YIACTKH BPYIHYIO.

1. Pexxum aBTOIONCKA.

[Tonck MOKAMBHBIX MUHAMYMOB MOYKHO MTPOBOJUTH HA yYACTKe, MOAOMPAEMOM aBTOMATHIECKHT
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(nosie Buibpams yuacmok 6pyuhylo He YCTAHOBJIEHO) € MCIOJIL30BAHIEM IIapaMeTpa MyMa YposeHs
WYMa, WA YKe BBIOUPATH €ro BPYUYHYIO, [IJIsl 9TOTO HY?KHO BBIOPATH HYKHBIH YIACTOK C IIOMOIIHIO
METOK W HaXaTh Ycmanosums. 3HadeHne, BuIOpaHHOE i napamerpa [lupuna oxna, oTparkaer
TOYHOCTH II0 OTHOIIEHUIO K IIyMy, C KOTOPOi OYIyT MCKAThCs JIOKAJbHBIE MUHUMYMbI. Ha u300-
paXXeHnu HaliIeHHbIE JIOKAJbHBIE MUHIMYMBI OTOOPAXKAIOTCSH CHHUMHU TOYKAMY, TAKXKE PUCYIOTCS
JIOKAJIbHBIE MAKCUMYMBI - 3eJieHble ToUKkd. Anmpokcumanust ¢ momoribio WLC mozenu Gyjier mpo-
BOJIUTHCS HA YIACTKAX MEXKJY MAKCHUMYMAMHU JIO MIHUMYMAMMA.

2. PexxuM KOppekIum.

YT00bI TOJKOPPEKTUPOBATH YIACTOK OT MAKCUMYMa JI0 MUHUMYMa, WX JTOOABUTH HOBBIi, BbIOE-
pUTe ¢ TIOMOIIBIO METOK ITPABUJIbHBIN 10 BallieMy MHEHHWIO yIacTOK U Haxkmure Koppexmuposamov
N0 MEMKAM.

EcTb BOBMOXKHOCTH CTATHCTHYECKOTO AHAJIN3a HAWIEHHBIX JIOKAJIBLHBIX MUHUMYMOB, JIJIsI 9TOTO
HY2KHO BBIOpaTh mapametp [locmpoums eucmoepammy. Ilocse 3Toro 6yaeT mocTpoena TuCTOrpaMma,
BCEX JIOKAJBLHBIX MUHUMYMOB U BbIBeJIeHa Tabuuia ¢ Humu (puc. 3.67).

| ¥  Merged 1[Separation Y:ppeg oli_ol2_ppeg0208.ibw:1]:2 | ]
. = Bhifpate noguzotpaseHua ]
preg_cl1_ol2_ppeg0208.ibw:1 | ppeg oll ol2 ppeq0203.ibw:2 | ppeg ol ol2 ppeg0220.ibw:1 | pped
e : : NokraneHee FHHARYMEL
M
[OF- ) Kopperuma BpysHy
8
BriBpaTe y4acTok BpYYHYKD O
YpogeHe Wytia q f:?
4 OkHo noucka 11 ]
CTpOMTE rHCTOrpanry
0]+ MepcHcTEHTHEA MOgEnE
Terneparypa 300K =
4 Hun. casur Mo aaHHer ]
|
60
di- 169.8 nm dY: 4 nm : :
53 2 8 Zmintam
Min1 1: -3.8535 nm Mint 2: 1.7520 nm

Puc. 3.67. HaxoxxneHre JIOKaIbHBIX MUHHUMYMOB.

B rtabaune kaxkmas cieayiomnasi CTpOKa COOTBETCTBYET HOBO# KpuBoil. B crosbnax maxomsiTes
KOOD/IMHATHI HAMJIEHHBIX MUHUMYMOB. ['ICTOrpaMMa CTPOUTCS 110 BBIOPAHHOMY CTOJIOILY, T.€. JIUIID
JIJISI MUHMMYMOB C OIIP€JIeJIEHHBIM HOMEPOM OT HadaJia, 110 3TOMY YK€ CTOJIOILY IPOUCXOIUT COPTH-
POBKa TabJIMIIBI, IOBTOPHOE HAaXKATHe MEHsIeT COPTUPOBKY 110 yOBIBAHUIO HA COPTUPOBKY 10 BO3PAac-
Tanuio. Ecim Bbibpana cTpoka B TabJuUIE, TO COOTBETCTBYIOINee €if 110/ n300pakeHne CTaHOBUTCS
AKTUBHBIM.

C mOMOIIBI0 METOK HA THCTOIPAMMe MOYKHO BBIOPATh HEKOTOPYIO OOJIACTD, IIPU 3TOM B TAOJIHIE
OCTAHYTCsI JIUIb T€ KPUBbIE, MUHUMYMbI KOTOPBIX B aKTUBHOM CTOJIOIE IMONAJAIOT B BBIOPAHHBII
uHaTepBaJi. [list paboThl ¢ rucTorpaMMoii B MeHO Items ecTh HECKOJIBKO CIIENUAIbHBIX (DYHKIIUIA.
ViaauTh HEUCIIOJB30BaHHBIE yIaJseT U3 M300parKeHusi Te KPUBBIE OTBOJA U COOTBETCTBYIOIIUE
UM KPUBBIE IOIBOJIA, HA KOTOPBHIX HE HAWJIEHO JIOKAJBHBIX MUHUMYMOB. YIaJUTh OTMOUIBTPOBA-
HOE y/aJjisieT KPUBbIe, He TIONABIINE B BEIOPAHHYIO HA THCTOTpaMMe OBJIACTH, IPU 9TOM KpHUBbIe 6e3
MUHUMYMOB HE YIQJISAIOTCH. YIAJIUTh BBIJIEJIEHHOE y/ajisgeT KPUBbIE, IIOIABIINE B BBIIEIEHHYIO HA
rucrorpaMme 0bj1actb. Kpome Toro 10 Havaja aHaIu3a U3 MACCUBa KPUBBIX MOYKHO V/IaJISITh aKTHUB-
HYIO KPUBYIO U BTOPYIO, COOTBETCTBYIOMIEH eif, ¢ momompio dyukimu Kpusas/YiaimTs akTUBHYIO
KPUBYIO.

Korma xoppexTupoBanne HailJIeHHBIX JOKAJILHBIX MHHAMYMOB 3aKOHYEHO, MOYKHO IEPEXOIUTh
K anajm3y.Ha Ka)kKJ0M U3 y9acTKOB MeXK Iy JBYMsSI MUHUMYMaMU OBEJIEHIE KPUBOW MOXKET ObIThH
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OTIMCAHO MTEPCUCTEHTHONW MOJIEJIBIO C TIOCTOSTHHBIMU TIapaMeTpaMu. B moJie BLIOOpa mapaMeTpoB HY K-
HO YCTAHOBUTH TEMIIEPATYPY M BBIOpaTh ajaroputM (napamerp Hyaesotl cdsue), 1o KoTopomy OyayT
ANMIPOKCUMHUPOBAHbI BCE yIACTKYU PACTSI?KEHUS Ha KPUBLIX. Peaju3oBano Tpu BapuanTa: Hyaecol -
C HYJIEBBIM BEPTHKAJLHBIM CJIBUIOM; [0 danhvim - ¢ BBEJIEHUEM BEPTUKAJBLHOTO CIABUTA JJIs KazK-
JIoro y4acrka (B 3TOM CJlydae BeJUYUHA BEPTUKAJIHHOIO CIBUTA BBIYUC/ILETCS KAK TPETHUil Bapua-
muonnbiit napamerp F0); Cynepnosuyus - ¢ y4eTOM CyLEPIIO3UIUH, T.€. AHAIU3 yIACTKOB BEIETCs
CIIpaBa HaJIeBO, liepBas (caMas Ipasasi) Kpubas 06pabaThIBaeTCs HENOCPEICTBEHHO, JIJIS KA IO
[TOCJIeIYOIIEI IIPOU3BOIUTCS BBIYET "XBOCTOB'" BCEX KPUBBIX, JIEXKAIIUX [IPABEE JAHHO, BEPTUKAJIb-
HBIA CABUT He y4YuTbiBaeTcd. Ilocsie 3Toro st HEMOCPEJACTBEHHOTO pacdeTa HeOOXOIUMO HazKaTb
KHOTIKY Paccuwumams, Torga OyIeT IPOU3BE/IeH PACUET U PEe3Y/IbTAThI Oy/yT BHIBEJICHBI Ha SKPaH B
Bugie Tabuunpl (puc. 3.68).

Merged 1[Separation Y:ppeg_ol1_ol2_ppeg0208.ibw:1]:2
| ppeg_ol1_ol2_ppeg0208.ibw 1 | ppeg ol ol2 ppea0208.ibw2 | ppeg ol ol? ppeq0220.ibw-1 | pped

# M & Minl,nm | # MinZnm | % Mn3,nm | # Mnd, nm | % MnS,om | ¥ P

1 -6.656 3,93 -0.07813 1914 4,328 8,063

4] 2 4906 05936 4.219 7.761 15.7 19,9
3 303

4 1445 0.05489 2,906 7.375 10,37 16,45

0 5 -0.07031 1,953 5,667 7.461 10.9 12.4¢

1 6 -0.03906 1,516 4,469 7.039 15.16 18.47

7 0007813 2,648 4,555 9,242 13,05 19,12

8 01016 7.594 9,531 15.15 17.66 1924

4] 9 L7 4.07 5.477 8.350 10,98 16.52

10 1.398 4.211 6,438 9,586 13.95 15.72

11 1727 3.594 5.742 8.598 10,45 12.0:

12 1.828 5.758 5.039 10.08 12,17 14.9¢

13 275 12 16,05 5.2 26,92 31,66

dX:189.8 nm - dY:dnm f G Sagg 8.336 11.41 16.3 18,77 25,21

15 4.023 8.734 10,85 1417 15.98 17.68

16 4555 6.773 8.781 11.58 19,03 25.2

[( ] 1l | 3 [)]

Puc. 3.68. Beiox pesysnbraTos.

BriBomsitea caemyromue Besmmannbl: [logn3obparkenne - HoMep moan3obpakenns, KpuBas- HO-
Mep KpUBOW Ha JaHHOM MOAM300parkeHnu, Fmin - Kpurmdeckas cmia, IpU KOTOPOIH IIPOU3OIIEST
KOH(OPMAIIMOHHBIN TepexoJi U pa3pbiB, Xmin - JIMHA, TPU KOTOPOH MPpou3oIies KoHdopMaIu-
OHHBIN TIepexoJ WK pa3pbiB, Lp - nepcucrednTHas jymHa, Lc - KoHTypHas mymaa, FO - BemunHa
BepTUKAJbHOTO cjaBura F0, nCIo/ib30BaHHOIO KakK JIONOJTHUTEBHBIN TapaMeTp, Extension - oTHOCH-
resbHOE pacrskenue, dF /dx - npousBomHas oT HailjeHHON KPUBO B TOYKe Iepexoja (pa3pbiBa).

3.11 Pabora c 6ydepom obmena

B wmento IIpaBka ectb Tpu KOMaHB! jjist paboThl ¢ Oydepom obmeHa — 310 KoMaH bl Kormust,
Kommus rekcra u obasutsh Tekcer. Komanma Konns komupyer comep:knMoe aKTUBHOTO OKHA B TAITKY
obmena. Komanma Kommst Tekcra momermaer B mamKy oOMeHa TEKCTOBBIE JTaHHbIE, KOTOPBHIE €CTh B
AKTUBHOM OKHe, YJIaJisdsl IIPU 9TOM HMeoleecsi cojepxkumoe nanku. Komanga JobaBuTh TeKcT, B
orsimune or Konwmst Tekcra, J00aBser TaHHbIe B MAIKY OOMeHa, He yIaJiss y?Ke UMEIOIIHEeCs] TaM.
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3.12 OrmMmeHa U BOCCTaHOBJIEHHNE M3MEHEHMIA

Korna Ber obpabaTrsiBaeTe n3obparkeHne, MporpamMMa, 3allOMIHAET CACJAHHbIe N3MEHEHUS, TaK
YTO MOTOM UX MOXKHO OTMeHSITh KoMmaHsoii menwoo Ilpaska/ Ormena (kHomka %), a takike BOC-
CTAHABJIMBATH OTMEHEHHBIE M3MeHeHMsI KomaHoi MeHto IIpaska/ Ilosrop (kmonka “®). Cremyer
OTMETHTB, YTO IIPOrpaMMa He 3allOMUHAET U3MEHEHUIl B IIPEeJICTABJIEHUN JIAHHBIX, TAKUX KAK CMEHA
[MaJIUTPhI, PACCTAHOBKA METOK, DUCOBAHUE CEYEHUM, YTJIOB, JIJIMH U BBIIEJICHUI.

3.13 Pabora ¢ okHamMu

3.13.1 VYmnopsagodunBaHue OKOH

st yropsijounBaHusi OKOH IpeJiHasHaveHbl KoMau bl Kackay u Mosanka u3 menio Oxkna. Ilo
romanue Kackas okHa OyayT pacroJiozKeHbI OJHO IO, APYTUM IO IUATOHAJMA OT JIEBOI'O BEPXHErO
yrua. [To komamme Mo3anka OKHa PACIIOIATAIOTCS HE MEPEKPBIBASICH, CAEAys APYT 3a IPYTOM CJIeBa
HaIIPaBO U CBEPXY BHUS.

Ecsin B paboueil o6siacTu nporpaMmbl eCTh CBEPHYTBbIE OKHA, TO IOcje KoMaHabl MeHo Okna,/
BbIpoBHSATH NKOHKHU MX 3aroJIOBKU OYyJIyT PACIIOJIOXKEHBI BIJIOTHYIO JPYT 3& JAPYTOM CJIEBa HAIIPABO
¥ CHU3Yy BBEPX HaYMHAas U3 JIEBOI'O HUKHETO yIJIA.

Ecisin BBl X0THTE 3aKPBITH BCEe OKHA (U BUJUMbBIE, U CBEPHYTHIE), BbIOEpUTE KOMAHILY 3aKPbITh
BCE TOI'0 K€ MEHIO.

3.13.2 CwMmelieHne OKOH

C 1OMOIIBIO MBIIIH C KOJIECOM MOXKHO CMEIAaTh BCE OKHA, HAXOSIINECs] BHYTPHU IVIABHOI'O OKHA
nporpamMMsbl. jisi BepTUKaILHONO CMEIEHHs IIPOCTO BPAIaiiTe KOJIECO MBIIIH, a JIjis FOPU30HTAIb-
HOT'O — BpaImaiire Kojeco, yjiep:kuBasi Haxkaroil kiasuiry Ctrl.

3.13.3 Bpibop n3obpazkeHust

DkHa... |:|

A_75 0,7.003[Height]
wim_1.000[Height]
KALIBER.000[Height]

IAKTMBMDOBaTb] [SaKpbrrb DKHD[a]][ OtreHa

Puc. 3.69. Oxno BeiGOpa n3006parkeHnsl.
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C nomomipio komansl MeHo Okua/ OxHa... Bbl MoxkeTe 6bICTPO HepeiiTu K Hy2KHOMY u300pa-
»keHnto. [Ipu BBIMOTHEHUN 3TOI KOMAaHJIBI MOSBJISETCS JUAJOT CO CIIUCKOM BCEX OTKDPBITBIX OKOH
(puc. 3.69). Ilepespurasich 10 CIUCKY, BBl yBUANTE B IPABOI YACTH JUAJIOTa YMEHbIIIEHHOE n300pa-
JKeHre BBLIOpAHHOrO OKHa. ITociie HaxkaTust KHOIKM “AKTUBUPOBATH’ BBHIODAHHOE OKHO CTAHOBUTCS
akTuBHBIM. HaxkaB kHONKY “3akpbiTh OKHO’, BBl 3aKpoeTe BhIOpaHHOE N300paKeHUE.

Bribpars HyKHOE n300parkeHne MOXKHO U 6ojiee TPOCThIM crtocoboM. CIHMCOK OTKPBITHIX H300-
paxkeHWit ecTh B HIKHe dacTu MeHIO OKHA, HO TaM HPOIHUCHIBAIOTCS TOJBKO TEPBBIE JIEBITH U3
OTKPBITHIX OKOH.

3.13.4 Il3mMmeHeHuii pa3MepoB OKHa

WsmenuTsb pasmep okHa ¢ m1300parKeHneM MOXKHO CTaHIapTHBIM oOpasom. [lpu mogsenerun Kyp-
copa K Kparo OKHa, OH IpuHUMaeT (bOpMY JIMHUM C JIByMs cTpejkamu. Ilpu Takoit (hopme Kypcopa,
€CJIN HAaXKaTbh U yJIEPKUBATDH JIEBYIO KHOIIKY MBIIIN, TO C JBUAXKEHUEM MBIIIHN Pa3Mep OKHA Oy/ier Me-
uarbed. [Ipu n3menennn pa3mMepoB HA OKHE Oy/IyT IMOKA3aHBI JIBE€ IITPUXOBBIE JIMHUH C IOIIUCAMHA,
IIOKa3bIBAIONIMMHI pa3Mep OKHa B IIHUKCeJIaX.

3.13.5 BoccraHoBiieHIE pa3MepoB OKHAa

Ecin Ber pactaruBasm mim CKUMaju OKHO, UCHOJIB3Ysl CTaHIapTHBIE IpueMbl Windows, To
BOCCTAHOBUTH €r0 EPBOHAYAJILHBIE PA3MEPhl MOXKHO KOMaH10# Menio Buu/ Peanbubiit pasmep uiu
IIPU TIOMOIIU KHOIIKU b,

3.13.6 ®opmar JiereHabl

Buemnuit Buj 11060ro okHa B porpaMme (OKHA N300paKeHUsl, CEUeHUsl, TUCTOIPAMMBI) MOYKHO
HACTPOUTDH B OKHE [IAPAMETPOB, BBI3BIBAEMBIX C IOMOIIBbI0 KoMansl Buiu/ Hacrpoiiku... B TO Bpe-
Msl, KAK 9TO OKHO BBIODAHO aKTHUBHBIM. PaccMOTpuM mosipobHee BO3MOXKHOCTU O HACTPOWKE OKOH
M300paAKEHUSI.

File: GROH_DE 208 spm
Irmage daka Mgl

Puc. 3.70. Komnakraslii (cieBa) n pacmupeHHsbiii (cipasa) ¢hbopMaThl JEreH bl

N306pazkenne MOXKeT BBIBOAUTHCA B JIBYX PEKMMAX - KOMIAKTHOM U pacmmpenHoM (puc. 3.70).
Ecsn Ber xotuTe, 910061 H300parkeHne BRIBOANUIOCH B KOMIAKTHOM Bujie (6€3 mosteit, mosmuceii cHa-
PY2KH OT oceif), TO mocTaBbTe TaJI0uKy HanpoTus nosst Komnakraeiit Bug. Ha nzobpazkennn mosepx-
HOCTHU OOBITHO BBIBOJIUTCS JIETEH 1A, COCTOSIIIAS U3 MACIITAOHOM JIMHAK (B KOMIIAKTHOM PeXKUMe) NI
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oceil (B paCIIUPEHHOM DEXKUMe), IIIKAJIbI COOTBETCTBUS [[BETA ¥ BBICOTHI, U JIONOJHUTEILHON nHMOD-
Mamuu o dailie u JaHHBIX 9TOr0 M300pakeHusi. BBIBOJ BEPTUKAIBLHON MIKAJIBI MOYKHO BKJIIOYUTD
WA OTKJIIOYUTH C IOMOIMBIO 110Jis Ilokasars mikairy Z. AHaJloruaHbM 00pa3soM MOXKHO YIIPaBJIATH
BBIBOJIOM Ha M300parkeHur nHdOpMAIMK 0 Ha3BaHuu U ocobenHocTsx daiiia (mose Paiiiosbie qan-
HbIE), apaMeTpax nzobpazkenus (mojie IlapaMeTpsl) U CTATHCTUIECKUX JAHHBIX 110 U300PAKEHUIO
(monte Crarucruka).



ITpunoxenne A

NucTanngimsa nporpaMMHOTO
obecrieyeHd

VYcraHOBKa IPOrpaMMHOTO OOECIIeYeHUs] TPOU3BOIUTCS IyTEeM 3allyCKa ITPOrpaMMbl setup.exe,
HaXOIAIECsT Ha NHCTATATMOHHOM Jiucke. [locie 3amycka yCTaHOBKY MTOSIBUTCST OKHO BBIOODA S3BIKA.
s ycTaHOBKH PYCCKOI BEPCHM IIPOTPAMMBI BBIOEPUTE PYCCKUIl S3BIK.

BuumatessHO podynTaiiTe JUIEH3UOHHOE coryiatienue. JIs ycTaHOBKY IIPOrpaMMbl HEOOX0IUMO
[IPUHSTH €r0 YCJIOBHUSI.

Ha crpanune wabopMauun o 1mojb30BaTesie BBEIUTE DPETUCTPAIMOHHOE UMsI U CEPUAHBIIN HO-
Mep, HOJIyYeHHbIe OT TMOCTABIMKA. ey nMs mim HoMep OyIyT BBEJIEHBI HEIIPABUIHLHO, IIPOIPAMMA
"FemtoScan* mpu mepBOM 3aIrycKe MOIMPOCUT BBECTU BEPHBIE JIAHHBIE.

B okHe BbIOOpa BHja yCTAHOBKHU BBIOEpHUTE IOJAXOAAINNN BapuaHT. BapuanT "O6bIuHbIi" ycTa-
HABJINBAET KJINEHTCKYI0 YacTh IPOrpaMMHOro obecredennst (nporpamma "PemtoCkan Onnaiin®),
PYKOBOZICTBO MOJIb30BaTe s, U (ailbl mpumepoB. Eciin Hy»KHO yCTaHOBUTH CEPBEPHYIO YaCTh, BbI-
6epure BapuanT 'Bribopounas®. V3HadaabHO BBIOpaHBI BCE KOMIIOHEHTHI. [Ipm KejaHWM MOXKHO
U3MEHUTH MAIKY, B KOTOPYIO YCTAHABJIMBAETCS IIPOIPAMMA.

Jlasiee Bce omepaluu BBIIOJHSAIOTCS aBToMaruydecku. 1Ipm ycranoBke cepBepHOl YacTH IMpo-
I'pPaMMHOI'O O6eCIIe“I€HI/IH7 BO-TIEPBbLIX, Ha KOMIIbIOTEPE JO0JI2KHa 6bITb yCcTaHOBJIEHa OIlepalluOHHasd
cucrema cemeiicrea Windows 2000, Windows XP, nimm Windows 2003 Server, a Bo-BTOPBIX, HE0O-
XOJUMO BOITH B CHCTEMY C IIpaBaMU aJMUHUCTPATOpPa, WHAYe OyIeT BBIIAHO MPEIyIPeXkKJIeHNe O
HEBO3MOXKHOCTH YCTAHOBKHU U Oy/IeT MPEJJIOKEHO BBIOPATH APYroii HAOOP KOMIIOHEHTOB WJIM IIPe-
pBaTh HHCTALIATAO. [10 OKOHYAHNN YCTAHOBKHU CEPBEPHBIX KOMIIOHEHT HEOOXOIMMO [I€PE3Arpy3uTh
KOMIIBIOTED, YTOOBI ObLI 3allylleH japaiiBep miatbl DSP.

Ecyiz mporpamma ycraHaBIMBaeTCsl B IIEPBBII pa3, MOC/IE IIepe3arpy3Ku MOSBUTCS COODIIEHUE O
TOM, YTO HaliJIEHO HOBOE yCTPO#CcTBO. JIpaiiBep Jjist 9TOr0 yCTPOMCTBA JIE2KUT B TOM Ke TAIKe, KyJIa
YCTaHOBJICHA IIPOrpaMMa. B 0TBeT Ha 3aIIpoC CUCTEMBI, YKayKUTe My Th K japaiiBepy. [locite ycranoBku
JipaiiBepa B JHCIIeTYEpe YCTPONCTB MOXKHO Oyser HaiiTu B paszfiesne Scanning Probe Microscopes
yerpoiicrBo FemtoScan DSP Board.
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IIpnnoxkenune B

Omnucanne KaJnOpPOBOUYHBIX KOHCTAHT

e Hysteresis — nyThb K daitny KaaubpoBKu rucrepesuca. s KoppeKTUPOBKY HEJTUHEHHBIX UCKa-
JKeHUl pa3MepoB 06pasiia, MOJIyYatoIUXCsl BCIEICTBAE HAJIMYNS Y ITbe30KEPAMUKU IUCTEPE3H-
ca, UCIOJIb3yeTCs KaauOpoBOUHbIN (aiily, cozmaBaeMbrii mporpammoii "®emtoCkan OHnaliH 110
BBEJIEHHBIM T10Jib30BaTesieM AanubiM (cM. 3.9.8). B aroMm mosie ykasbiBaercs nyTh K aiiiry.

e Download on startup — 3uadenust aToro napamerpa Yes uin No onpeessior, Oy/1eT Ju cepBep
aBTOMATUYIECKU 3arPyKAThCS [IPU BKJIIOUEHUU.

e Client Interface — nazBanue kimerckoro narepdeiica. ¥ KIneHTa IPU TOJCOEIUHEHIH OY1eT
3arpykeH maTepdefic oKHa mapaMeTpoB ¢ 3TuM uMeneM n pacmmpenueM "XMLY. Tekymtas
Bepcug unrepdeiica — "fsvarlist.1.1%.

e Security — paszzest omnruii mudpoBaHUs.

— Encryption - pexkum ycraHoBKE TapameTpos mudposanus — 6e3 mudposanus (Disable),
ucno/b30BaTh HacTpoiiku cepsepa (Force Server Parameters) wiu HacTpoiiku KjueHTa
(Accept Client Parameters). B caygae, eciiu ycTaHOBJIEH DEXKUM UCIOJIH30BAHUS [APa-
METPOB CEPBEPA, y KJIMEHTA JIOJ2KEH ObITh YCTAHOBJIEH AHAJOTUIHBIA PEXKUM - MHAYE OH
HE CMOYKET IOJKIIOYUTHCS.

— Message Digest - pexkuM reHeparum nonucu 0JI0Ka, JaHHBIX.

* Cipher - anropurm mudpoBaHus.

* Mode - pexxum mudposanus - 6iaokamu (ECB), nenoukoit (CBC) usu ¢ obparHoit
ceaspio (CFB).

* Key Length - nmunra ceccmonHoro Kitoda, cam KJII0Y T€HEPUPYETCsT aBTOMATUIECKH.

* Padding - merton nomosHeHns: 6I0Ka JAHHBIX 0 KPATHOH JUIMHBL (HYJISIMU HJIA 110
anropurmy PKCST).

e DAC Max., V - makcumasibHOoe Bbixomunoe Hanpsizkenne [TATI. Hampsikenue Bapbupyercs B
muanazone or —DACMax no DACMaz. Crangapraoe 3Hadenue — 3 B.

e ADC Max., V - makcumanbuoe Bxomuoe Hanpsikenne AIIII. Hampsikenuwe Bapbupyercst B
muanaszone or —ADCMax 1o ADCMax. Cranmaprroe suadenue — 10 B.

e Ut - mapameTpsl reHepaTOpa OMOPHOIO HaIpsikeHus Uy.

— Max., V - MakcHMaJIbHOE BBIXOHOE HAIIPKEHNE T€HePATOPa OIIOPHOro Hamnpskenust Uy.
Cranjapraoe 3naqdenue — 9 B.
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— Bias, mV - cmerrnienne mysisi renepaTopa OnopHOro Hampskenust Uy.

Freq. Max., KHz - makcumasbHas gacTora remeparopa 4acToTbl. CTaHIapTHOE 3HAYCHUE —

10000 KT

Z Ampl. Max., mV - MakcuMaJIbHOE HAIpsZKeHHe TeHepaTopa 4acToTbl. CTaHJapTHOE 3HAYE-
nue — 500 mB.

PI Gains Scale - macirabupyomuit MHOXKATEIb IIPOIIOPIIMOHAILHOIO U HHTEIPAJIBHOIO 3Be-
HbeB. BHyTpeHHee IpejicTaBIeHNe IO3BOJISIET 3a/1aBATh 3HAYEHUsI 3BEHbEB B JIMAIa30HE OT
—215 1o 2'5 — 1, HO paboTa ¢ TAKHME BeJMYHHAME HeyIToOHA JJIS HOJL30BaTesd. 11o3ToMy

BBOJINTCST MACIITAOUPYIONIMI MHOYXKHUTENb, U MOJb30BaTEIb pabOTAET C BEJMYMHON, PABHOMN
Gain*prlGainsScale

dbunmenty 1/64.

. Crangapruoe 3uadenue — 6 (COOTBETCTBYET MACIITAOHPYIOMIEMY KOI(D-

Inverse Z - nanpasenne noJsisipu3arnuu Tpyoku. [IpunsaTo, 9To ecu mpu mogade moI0KATETb-
HOI1 pa3HOCTH IMOTEHIUAJIOB Ha Z-00KJIaJIK! IbE30MAHUILYJISITOPa OH C2KIMaeTcsi, To InverseZ =
Yes, ecnu pacrsiruBaercsi, To InverseZ = No.

Precise X,Y DACs - nanuuune B 3jieKTpOHUKe ycuaureyeir X,Y Jyisi CKAHUPOBAHUs C IOBBI-
IMEHHBIM Pa3peITeHrueM.

Reduced Z DAC - najuuue B 3JIEKTPOHUKE YCUIUTENSA 7 JIJIsT CKAHUPOBAHUSI C TIOBBIIIEHHBIM
PpaspeIeHneM.

Sensitivity - 9yBCTBHUTENBHOCTH MHE3OMAHUITYIATOPA. SHATYEHUS TyBCTBUTEIHHOCTH MOYKHO
MEHSTh [IPU IIPOBEJIEHNH KaJIuOPOBKU Ibe30CKaHepa. Hanpumep, eciiu yCTaHOBJIEHA 9yBCTBH-
TeNBbHOCTE X Sensitivity = X sens0, ¥ HEPHOJL PEIIETKU TpaduTa Ipu KaJIHOPOBOYHBIX H3Mepe-
HUSIX TI0JIy4YaeTcss paBHbIM L, a TabjudyHOe 3HA4YeHWe paBHO L1, TO NpaBUJIbHOE 3HAYEHUE
qyBCTBUTEJIbHOCTH HAXOIUTCS 10 (DOPMYJIe

XsensO
Xsensl = L Ll
0

— X, nm/V - no ocu X.
— Y, nm/V - no ocu Y.
— Z, nm/V - mo ocu Z.

Jltst mbe30cKanepa ¢ auanasoHamMu ckanmpoBanusg o X-Y-Z 10 x 10 X 2 ym cranIapTHBIMU
3HaYEHUSIME ABIAOTCH 45 X 45 X 7 uM/B.

Gains - k03dduUIMEeHTH yCHJIEHNsT BBICOKOBOJIBTHBIX ycuimTeseil. Boixomnoe HampsikeHue
IIAII, ymHOXKeHHOE Ha 3TH KO3 DUIUEHTD], IIOJAETCI Ha OOKJIAAKHA IIHE30MAHUIIYISITOPOB.

X - ko3ddurment ycuenus mo ocu X. Cranmapraoe 3HadeHue — 40.

X Precise - ko3dPUIueHT ycuienus mo ocu X YCUJIUTE IS ¢ TOBBIIIEHHBIM Pa3peIeHneM.
CrangaprHoe 3Havenue — 1.25.

Y - koaddurment ycunenus o ocu Y. Cramgapraoe 3uadenne — 40.

Y Precise - koadduimenT ycuieHust Mo ocu Y YCUJIUTES C TOBBIMIEHHBIM PA3PEIIeHIeM.
CranmapTHoe 3HaveHue — 1.25.
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— 7 - koaddurment ycunenus: o ocu Z. CrammaprHoe 3Hadenne — 40.

— Z Reduced - ko3ddurimesT ycujieHus o OCU Z YCUJIATEJIs € TIOBBINMIEHHBIM PA3PEIIeHIEM.
CranmaprHoe 3HavUeHHE — 2.5.

e Resistance - napamerpbl ycujuTessi CUrHaJa, cauMaemoro o kKanayy Conductivity B pesu-
CTUBHOM pEXKUMe.

— Rfb, MOm - conporusjieEre 06paTHOIl CBSA3U ONeparuoHHOro ycuauress. CTaHmapTHOe
snagenue — 3 MOwM.

— Mode - pexxum nojaun OMOPHOTO HAPsizKeHUsl Uy — HAIIPSIMYIO WM 9€Pe3 JIeIUTeNb (IIpu
HOJKJIFOUeHNH depe3 Kabesb "Pe3ncTuBHbIN pekuM®).

* Ra, KOm - conporusienne mieqa jgemurens a. Crammapraoe 3naderne — 10 KOwm.

x Rb, Om - comporussenune mieda jeaurens b. Crangapraoe 3uadenue — 10 Owm.

e STM - mapamerps! roJjioBku s pexkumva CTM.

— Rfb, MOm - conmporussieane o6paTHoii ¢Bsizu onepanuonHoro ycuuress B CTM-rooBke
(puc. B.1).

— It Max., nA - TOK HacCbIIIEHUs], PACCIUTHIBAETCA ABTOMATHYECKH 110 Hampsizkernio ATIIT
U COIPOTUBJIEHUIO OOPATHON CBSI3N.

— Inverse Feedback - pexxum muBepcum obparHOoil cBs3u. Ecim 1jisi KOPPEKIMH TOI0XKH-
TEILHOTO 3HAYEHUs OIMIMOKN 0OPATHOM CBI3M TpeOyeTcs yBeJIWUeHNe CUTHAJIA 00pATHOM
cesi3u (yrasnenue obpasma ot 30H1a), 10 [nverseFeedback = No, eciu TpeGyercst yMeHb-
[IeHne curHaJja obpaTHoit cesisu, To InverseFeedback = Yes. CtanmapTHoe 3HAYEHNIE —
No.

— Inverse It - pexxum mHBepcUU 3HAYEHUsT OMUOKU OOpaTHON cBsaA3u. Ecium B 1enn curua-
Jia OMMOKK eCTh WHBEPTUPYIOMUiL 3jieMeHT (HAIPUMED, OIEPAIMOHHbIH YCUIUTEIh), TO
Inverselt = Yes, unade Inverselt = No. CtanmapTHoe 3HAUYEHHE — YesS.

— Feedback Channel - nomep kanasa AIIII 1, Ha KOTOPOM PErHCTPUPYETCsT CUTHAJT OIIUOKN
obpatHoii cBsizu. CrangaprHoe 3HadeHue — (.

e AFM - mapamerps! rosoBku st pexkuma ACM.

— Force Max., nN - makcumaJibHasi perucTpupyeMast Cijia B3auMOIeHCTBHUS 30HI-00paserl.
DT0 3HAYEHUE BCErJa SIBJISIETCS IPUOJIM3UTEILHBIM, PeajJbHOE 3HAUEHNE YCTaHABINBAETCS
ocJjie KaJuOPOBKY TOJIOBKHU 110 KPUBOH ITOIBOJA-OTBO/IA.

— Inverse Feedback - pe:kum unBepcun obparHoii ces3u. CraHmapTHoe 3HaYeHue — No.

— Inverse Force - pexxum naBepcun 3uHadenuns omubdKu obparHoit cBa3n. CtanmapTHOe 3HA-
genne — No.

— Feedback Channel - nomep kanaja AIIII 1, Ha KOTOPOM PErUCTPUPYETCS] CUTHAJ OIIUOKA
obpatnoii cBsizu. Crangapraoe 3nadenue - (.

— Cantilever Rigidity, N/m - 2KecTKOCTb KaHTHJIEBEPa, Ty BEJIMYUHY MOXKHO y3HATH B
cuenuUKAINN YCTAHOBJIEHHOTO KanTuiesepa. IlapaMerp »KeCTKOCTU UCHOJIb3YeTCs st
[1peobpa30BaHusl BEJUIUHBI OTKJIOHEHUS KaHTUIeBepa dZ B CHIy B3auMopeicTsus dF
o dopmyne dF = dZ x (Cantilever Rigidity).

e RAFM - napamerpsl rosioBku i pesonancuoro pexxuma ACM (PACM).
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Puc. B.1. CTM-ronoBka — Buz cun3dy. Bugen nHomMuHAJI COIPOTHBIICHHSI OOPATHOM CBA3U OIEPAIOHHOTO
YCHJIUTEJIS.
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Deflection Max., mV - MakcHMaJIbHOEe PErHCTPUPYyEMOe 3HAYEHUE CUTHAJIA CPETHEKBAI-
PATHIHOTO JIETEKTOPA AMILIATY/IbI.

Inverse Feedback - pexkxum mnBepcun obpaTHOil CBsI3M.
Inverse Deflection - pe:kum uHBepcuu 3HaUYeHMsT OMUOKYM OOPATHON CBSI3U.

Feedback Channel - Homep kanaja AIIII 1, Ha KOTOPOM PErHCTPUPYETCs CUTHAJ OMTUOKH
0OpaTHOI CBSA3M.

Cantilever Rigidity, N/m - :kecTkocTh KanTHIEBEDA.

e DACs - agpeca ITAII-0oB, 0OTBETCTBEHHBIX 38 pa3/IMYHbIE KOHTPOJLJIEPHI U YCUJIUTEIIN.

X - yemmurens X. CranmaprHoe 3HaUeHHE — 8.

X Precise - ycunuresns X noBbliiieHHOro paszpeniennsi. CranjgapTHoe 3HadeHne — 9.

Y - yeumurens Y. Crangapraoe 3nadenue — 10.

Y Precise - ycunuresns Y nobiiennoro paspeniennsi. CranmapTHoe 3Hadenne — 11.

7 - ycumurensb Z. CrangaprHoe 3HadeHue — 12.

7 Reduced - ycunuresb Z moBblllieHHOro pas3perienusi. CTaHmapTHOe 3HadeHne — 13.

Ut - rermeparop onmopuoro Hamnpsizkenus Uy. CranmaprHoe 3Hadenue — 0.

Stepper - korTpoJUIEp TIaroBoro msuraresisi. CtangapTHOE 3HAYEHUE — 7.

Generators Data - perucrp JaHHBIX TeHEpaTOPOB YacToThl. CTaHIapPTHOE 3HAYEHUE — 5.

Generators Configuration - peructp xkouduryparun reaeparopoB 9actorsl. CTanmapTHOE
3HadeHue — 6.

Controller 1 - Bcrtomorarenbubiii kKouTpossep 1. CranmaprHoe 3Hadenne — 1.
Controller 2 - Bcriomorare ibHbI KoHTpOJLIEp 2. CrangapTHOE 3HaYeHnEe — 2.

Temperature - KonTposiep Tepmocrara. CraHgapTHOE 3HaYeHUE — 3.

e DSP Timing - onopuble wacToTsl curaaabaoro nporeccopa, L{AITos u AIIII.

DSP Freq., MHz - TakTOBast 94acTOTa CUI'HAJBHOI'O IIPOIECCOPA, PABHA YIBOEHHO YacToTe
3aJaI0IIero Keapiesoro reaeparopa. CranmaprHoe 3Hadenne — 32.768 MI .

DAC Clock, MHz - takroBast uacrora I1AlTos. Crangapruoe 3uadenue — 4.096 MI'.
ADC Clock, MHz - takroBas yacrora AIIIl. Crannaprroe 3uadenue — 1.024 M.
Timer - 9yacTOTHI IPepbIBaHUS TafiMepa CUTHAJIBLHOTO MPOIECCOPA.

* Resolution, pus - paspeinenue (dacrora HpepbiBaHus KpaTHa paspemenuio). Cran-
JapTHOe 3Ha4deHue — 5.5542 pc.
x Freq., KHz - yacrora npepoiBanus. Crangapraoe suaderne — 60.0147 KI'm.

ADC Read Freq., KHz - gacrora onudposku curnasia AIIIl. PaccunreiBaercs aBroma-
TUYECKU.

Feedback DAC Update Freq., KHz - wacrora obHOBjeHusI cuUrHAJa OOPATHOW CBS3M.
PaccunThiBaeTcsi aBTOMATHIECKH.

Max. DAC Update Freq, KHz - makcumanbHast qacrora obnoBiaenus: 3naderuit [TATI.
PaccunTbiBaercst aBTOMATHIECKH.

e Stepper - HacTpOWKa KOHTPOJLJIEPa IArOBOrO ABUTATENsA. KOHTPOJUIED MIATOBOTO JIBUTATEJIS
COBMEIIEH C KOMMYTAaTOpPOM BXOAHBIX KaHaaoB AIIII, mosromy dacTh ero HACTPOEK OTHOCHTCS
K KOMMYTaTopy.
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— Step Size, nm - pazmep oxmoro mrara. Crangapraoe 3naderue — 20 HM.

— Speed, nm/s - CKOPOCTH IIEPEMEIIECHNS, 3ABUCUT OT BEJUUUHBI Iara, OrPAHIYIEHA CBEPXY
amnmapaTHbIMU BO3MOXKHOCTSAMHU KOHTPOJIJIIEPA, TAK YTO HAUYMHAA C HEKOTOPBIX CKOPOCTELt
KOHTPOJIJIEp HAYUHAET IPOIYCKATDH IMArW, W YCTAHOBJEHHAS 3/16Ch CKOPOCTH MOXKET He
COOTBETCTBOBATH JeiicTBuTebHON. CransapTHOe 3HaYeHne — 1630.84 um/c.

— "Forward"Value - 3nauenue 6ura HapaBjeHust J1jis TOABOAa obpasna. CTangapTHoe 3Ha-
qenne — 0.

— "Backward"Value - 3nagenue 6ura HarmpaBjienus /st 0TBo1a obpasia. CrangapTHOe 3Ha-
qenne — 1.

— "Power On/Off"Feature - Ha HEKOTOPBIX MOJEJSX KOHTPOJLIEPOB €CTh OTIEIbHbIH OUT
JJIs BKJIIOYEHUsI U BBIKJIIOYEHUS MUTAHUS [IATOBOTO JIBUTATEJIS, TOT IIAPAMETD 3a/1aeT
Hasiane 1ot Bo3amoxkuoctu. CramjmapTHoe 3Hadenne — Disabled.

— Power - mapameTps! yrpaBiieHusi TUTAHAEM.

x "On"Value - 3Hauenne 6ura nuranus s cocTosguus " Bkaodeno".

x "Off"Value - snadenune 6ura muranus s cocTosHus "Bouikiodeno".
— Bits - coorBeTcTBHE OUTOB KOHTPOJLIEPA OTHEILHBIM (DYHKITHSM.

* Direction - 6uT HapaBJIEHUS JIBUKEHUSI.

* Step - 6ur mara. Bpaimenue maroBoro JBuUraTeis BBIMOJJIHAETCS ITyTEM ILYIbCAIN
COCTOSAHUS OUTA.

* Power - obuT nuraHust.
* Channels - 6uTbl ynpaBjeHust KaHAJIaAMA KOMMYTaTOPA.

ADC 1 (Feedback) - kommyrarop AIITI 1. Homep KaHaja 3a7a€TCs IMCIIOM OT
0 /10 3, 9TO B JBOMYHOM IIPEJICTABJICHUN BBITJISIIUT KaK J[Ba ONTa WH(MOPMAIIIH.
Hywmepanus 6uros 3a1aer orobpazkeHue GuToB 3T0ro Yuciia (M mnii-HyieBoii )
Ha 6uThl kKouTposutepa. AIIIl 1 ucmonb3yercs st OnMudPOBKY CUTHAJIA OITHOKH
0OpaTHOM CBSI3MU.

ADC 2 (Friction etc.) - kommyTarop AIIIT 2. Homep kKaHasa 3a/1a€TCS IUCIOM
or 0 /10 7, 9TO B JIBOUYHOM IIPEJICTABJIEHUN BBITJISIUT KaK 3 6ura nHMOPMAIIWH.
ATIIT 2 ucnosb3yercst jyist ONUMPOBKU TPOU3BOJIBLHBIX CUTHAJIOB.

e Landing - mapamMeTrpbl orepamyu moIBoja obpasIa.

— It, % - BenMuUMHA TYHHEJLHOrO TOKA, B IPOIEHTaX OT ONOPHOTO 3HAYEHHs, IPU KOTO-
Ppoii TIOBOJ, OYIeT OCTAHOBJIEH. DTOT MAPAMETD BBEJEH JJIs TOrO, YTOOBI IIPU MOIBOJIE B
pexxnme CTM ne nospeauts urity. Crangapraoe suadenne — 30%.

— Speed, nm/s - ckopoctb nogsoga. Crangapruoe suadenue — 401.168 um/c.

— Max. Length, nm - makcumabHas qauHa moasoga. Eciu obpazer ObLT OJBEICH HA 3Ty
BEJIMYMHY, 8 KOHTAaKTa C [MOBEPXHOCTHIO TaK W HE MPOU3OIIIO, TO IOJBOJ OyJeT ocTa-
HOBJIEH, U KJIMEHTCKAas IporpaMMa moTpedyer BMeImaTeIbcTBa oneparopa. CranmapTHoe
snadgenne — 200 pm.

— Update Precision, nm - gacToTa, ¢ KOTOPO HO3UIMSA CTOJIUKA OOHOBJISETCS HA CTOPOHE
rummenTa. Crangapraoe 3uadenne — 200 HM.

— Draw Back on Every Step - Bkiitouenue pexkuma "0cTOpo2KHOIoO" 11o/18ojia. B aToM pexu-
Me Tepej KaXKJIbIM IMaroM CTOJIMK BBIIBUTAETCH THE30KEPAMUKON BIIEPE /10 OTKA3a, W
TOJIBKO €CJIU He OBLJI0 KOHTAKTA C IIOBEPXHOCTHIO, JIEJIACTCH OIUH MJIA HECKOJIHKO IIAaroB.
Ecn »ke KOHTAKT TPOU30IIIES, TO MMOIBOJI, CINTAETCS 3aBEPIIEHHDBIM.
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Drawback - onmun pe:kuma "0CTOPOKHOTO" TIOABOIA.

* Speed, nm/s - CKOPOCTH MIEPEMEIIEHNUsI CTOJNKA TThe30KEPAMUKOI.

* Precision, nm - TOYHOCTb II€pEMEINEHNs CTOJHMKA IILE30KEPAMUKON (pa3Mmep Imara
[IbE30KEPAMUKHN ).

x Step Length, nm - jyinHa nepemernenns: CTOJIMKA MATOBBIM JIBUTATEJIEM.

e Temperature - mapaMerpsl KaJIMOPOBKHM TEPMOCTATA.

Path - nyrs k daiiny kamubposku tepmocrarta. Popmar daitsa 1mogpoOHO ONUCaH B
npuioxkenun C.

Calibration Data - comep:kumoe daiiyia KaauOpOBKH.

e Auxiliary Port - BkJIIOUeHHE TOMOHUTESHLHOTO KaHAJA JIAHHBIX, HoJaydaeMbix gepes COM-
mopt. Ecsim Briiouena sra GyHKIWS, TO B CIINCKE BO3MOXKHBIX KAHAJIOB ITOSIBUTCSI €Il OJIUH,
¢ HazBanueMm Auxiliary.

e AUX - mapamerpsr COM-mopra

Initialization File - myTs x daitny naummaanzamun. Popmat daiina onucan B MpUIoKe-
auu D

Data Units - equuniibpl n3MepeHust JaHHBIX.

Max. Data - MakcuMajbHOe 3HAUEHHEe JAHHBIX (MCIIOJIb3yeTCs JIs IPeoOpa3oBaHus B
BLIODAHHBIE €JIUHUIBI).

COM Port Number - Homep COM-mopra.

Configure - Bb130B jquasora kordurypamnuun COM-mopra.

e Network - cereBble HaCTPONKH.

Listen ip - augpec TCP/IP, na KoTropoM cepBep 0:KHIAeT BXOJSIIIE IIOIKJIOUCHNs KJIIH-
eHTOB. MOXKHO BBIOpATh OJIMH U3 aJIpeCcOB, IPUCBOEHHBIX KOMIIBIOTEPY, JTUOO BCE ajpeca
cpaay.

Listen port - nopr TCP/IP, k koropoMy nojxiiiouaiorcs Kinentbl. CranjapTHoe 3HA-
qenne — 25000. Ilpu cmene 3HaveHus TOPTA HEOOXOAUMO MOMEHSITDH MOPT B KJIMEHTCKOM
IPOrPaMMHOM ODECIIeYEHN .

Max. Users - MakCHMaJIbHOE KOJUIECTBO OJIHOBPEMEHHO ITOIK/IIOYEHHBIX [T0JIb30BATEIEN.
CranaprHoe 3Hauenue — 20 1oJib30BaTeIeli.

Buffer Size, Kb - pasmep 0ydepa ormpasiasembix mganubix. [Ipu 3anmosnenun Oydepa
HOBBIE JIAHHBIE CKAHUPOBAHUS OY/LYT TEPATHCS, EPEIABATHCS OYILYT TOJBKO CJIyKeOHBIE
coobmienust. Crangapraoe 3uadenue — 1 M6.

Max. Buffer Size, Kb - makcumasbubIil pasmep Oydepa ormnpasisieMbrx coobrnennii. [Tpu
npeBbIeHnn pa3Mepa 6ydepa kiment 6y et orcoeannen. Crangapraoe 3uadenue — 1280
Ko.

Max. Idle Timeout, min - MakCUMAJIBHBII TEPUO BPEMEHHU, B TE€YEHUU KOTOPOT'O KJIM-
€HT, TOJCOEINHEHHbBI B PE2KUMe YIIPABIECHUS MUKPOCKOIIOM, MOXKeT ~"MoJraars’. Eciu B
TeYEeHUN STOrO NEPHUOJA KJIMEHT He IPOU3BeJI HUKAKUX JeHCTBU, OH Oy/IeT OTKJIIOYEH OT
yIIpaBJIEHUsT MUKPOCKOIIOM, W TIepelijileT B PeXKUM HaOJro/ieHns. SHadeHne ) COOTBETCTBY-
eT GeckoHeIHOMY Iepruojy MosrdaHust. CtannaprHoe 3HadeHne — 1440 mun. (24 gaca).
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— Max. Authentication Timeout, sec - BpeMsi, B Te4eHNN KOTOPOI'O MOIKIIOYAIOIIMIACS K-
er JoJKeH ayTeHTudunupoBarbes. [lo mcTedennn 3Toro BpeMeHHU KJIMEHT OyaeT aBTo-
MATHIECKHU OTKJIIOUEH. DTOT MapaMeTp BBEJEH i npemoTBpaiierns DoS atak. CraH-
IJaprHoe 3HadeHue — 180 c. (3 Mum.).

e HTTP Server - Briniouenue Bcrpoennoro HTTP cepBepa. Dra omnmust 3amyckaer BUPTYaJIbHBIN
HTTP ceprep, HA KOTOPBIH OYIYT BBIKJIAILIBATHCS CKAHUPYeMble n300parkeHus B dhopmaTe
JPEG ¢ umenamu image(.jpeg u imagel.jpeg, u CIIMCKU TEKYIUX [IapaMeTpPoB C MMeHaMU
image0.txt n imagel.txt.

e HTTP - mapamerpsr HT'TP cepsepa.

Listen ip - agpec TCP/IP, Ha KOTOPOM CepBEp OKUIAET BXOJSIIUE MOIKIIIOUCHUS.

Listen port - mopt BeG-ceppepa. CrangaprHoe 3Hadenne — 80.

— Max. Users - MakcuMaJjibHOE KOJIUIECTBO OJIHOBPEMEHHO IOJIKJ/IIOUYEeHHbIX KaueHToB. CraH-
naptHoe 3Hadenue — 10.

Refresh Timeout, sec - nepuoj 0O0HOBJIeHNsT M300parKEeHUI U CIIUCKOB napameTpoB. CraH-
naptHoe 3HadeHnue — 60 c.

e Video Capture - Briouenune Bugeo3axsarta. CepBep MOXKET TEPUOINIECKN 3aXBATHIBATH U300-
paskeHre ¢ BHJICOKAMEPDI, TIOJIKJIIOUECHHON K OJIOKY yIIPaBJICHUs, U I€PEIaBaATh €ro KJINEHTaM.
Taxk ke OH MOXKeT COXPaHsITh M300parKeHne Ha JIOKAJIBHOM JIUCKE.

e Video - mapaMeTpbl BHACO3aXBaTA.

— Camera - BBIOOp KaMepBhl.

— Configure - koudwuryparus KaMepbl.

Period, sec - nepuosn 3axsara. Cranmapraoe 3Hadenne — 30 cex.
— Save to File - Britogaer coxpanenune B daiir.

— File path - nyTs x daitry.

Publish to WWW - ny6iukanus n3o0pakenus Ha BCTPOEHHOM BeO-cepsepe (ommums J0-
CTYIIHA TOJBKO €CJIA CEPBEP BKJIIOYEH).

— WWW file name - ums pecypca, KOTOpPbIit OyIeT HoCTyleH Ha BeO-cepBepe.

e PIC USB controller - BkjtoueHue JIONOJHATEIHFHOIO KOHTPOJLIEPA HA Da3e MUKPOIIPOIIECCOPA

PIC16C765.

e PIC16C765 - mapameTpbl KOHTPOJLIEPA.

— CLSID - cucreMmHbIil nieHTU(DUKAIMOHHBIII HOMED YCTPOCTBA.

— Device number - nopsiikoBblii HoMep ycrpoiicrsa (Hauuuaercs ¢ 0) — i1 BBIGOpa yeTpoii-
CTBa B CJIy4ae, eCJIN MOJKJOYEHO HECKOJIBKO yCTPOMCTB.

e Alarm action - BkJIIOYeHHE TaiimMepa JJIs 3aIlyCKa MPOU3BOJILHOIO JEHCTBUsA. DTa (DyHKIHS
MTO3BOJISIET OJIMH Pa3 WU HMEPUOJNIECKN BBITOJHITH IPOU3BOJILHOE JIEHICTBUE IIyTEM BBI30BA
dbyuxmn B 3a1aBaeMoit nosb3osarenem oudanoreke (DLL).

e Alarm - macrpoiika TaiimMepa u JefCTBUA.

— Type - Tum coObITHS - OIMHOYHOE WJIU TIEPUOIUTIECKOE.
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— Start date - aTa u BpeMsi IepBOTO 3aIlyCKa, JIeHCTBUS.

* Year - rog.

* Month - mecsi.
* Day - neHb.

* Hour - wac.

* Min - MumyTa.

* Sec - CeKyHJIA.
— Period - mepuoanvHOCTH TOBTOPA JI€HCTBUS.
Days - nan.
Hours - wacsr.

*
*
* Minutes - MUHYTHI.
*

Seconds - CeKyH/IBI.



ITpunoxenne C

dOopmat (aiiia JaHHbIX
KaJINOPOBOYHOII KPNBOIi CTOJINKA C
KOHTPOJIMPYEMOM TeMIIepaTypoil
obOpasmna

@aitn 3anucaH B TEKCTOBOM (POpMATE W COCTOUT m3 OmHON cekruu. CeKIus HaYMHAETCSI 3aro-
JIOBKOM

[datal

U TIPOJIOJIZKAETCsI 10 KOHITa (haitta. B cekium comepKuTcst HECKOJIBKO 3anmnceil. 3anmuch nveer Gpop-
MaT

<HanpsixeHHne>=<TeMIIepaTypa>;

<HamIpsXeHWe> U <TeMIepaTypa> - BEIIeCTBEHHbIE YNC/Ia B CTAHIAPTHOM HAyIHOM (OpMATe, C
TOYKOIi (.) B KaYeCcTBe JEeCATUIHOIO Pa3IeJInTelsl.
Hixe npusesien npumep dailyia HHAUATIIIAIIN.

[temperature]
-3.00=27.5;

-2.67=28.
-2.33=29.
-2.00=31.
-1.67=33.
-1.33=36.
-1.00=37.
-0.67=39.
-0.33=42.
0.00=42.5
0.33=45.0
0.67=47.5;
1 0
1 0
3 0

e we we

we

we

O O O O U1 o © O

wo

.00=49.
.33=50.
.00=60.
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IIpnnoxkenue D

POopmMmat daiijia HHUIAAJIN3AIAN

COM-niopra

@Daijt 3anmcan B TEKCTOBOM (POPMATE M COCTOUT M3 HECKOJBKUX cekiuit. [lopsimok ciaemoBammst
CeKIMiI He MMeeT 3HavueHnsd. Kaxkaas CeKInsl HAIMHAETCS 3ar0JIOBKOM BHIA

[<uMa_cexmun>]

7 TIPOJIOJIZKAETCS IO HadaJIa, CJIeIYIONel CeKITNN W KOHIa daiiia. B KaxkIoit ceKImun comepsKuTCst
HECKOJIbKO 3ammceil. 3anuck umeer (popMar

<pMd_3anucu>=<3HadeHUue>;

B daiisie nosKHBL OBITH OIIUCAHBI CJIELYIONIMe CeKIMu: init, sample, var, var.scale (He obs-
3aTesIbHO) , var.display (He 06s3aTesIbHO).

B cekiun var omnwmceiBaroTcs nepemMeHHble. VMeHa IepeMeHHBIX MOTYT IOJCTABJISTBCS CO 3HAa-
koM $ B 3Hadenus 3ammceil. B ToM cilydae, ecim CyInecTByeT CeKIUs var.scale, B 3TOH CeKIUU
MOTYT OBITH 3aJIaHbI MACIITAOHBIE KOIMDMUIMEHTHI /i MPpeoOpa30BaHNs 3HAYEHUN MEPEMEHHBIX B
BeIECTBEHHbIE YUCIa. 10rja B OKHE IapaMeTPOB KJIMEHTCKOI'O IMIPOrPAMMHOTO obecredeHus OyIyT
TIOSTBJIATHCST 3HAYUEHUS, YMHOYKEHHDbIE HA MAacIITabHble KOIMDDUIMIHTEI. Ecan CyImecTByeT CeKITus
var.display, B Heil MOIYT 3a/1aBaThCd aJbT€PHATHBHbIE HA3BAHUS II€PEMEHHBIX, OoJiee yI00HbBIE
JITsT TI0JTh30BATEJIS.

B cekrum init JOIKHBI COIEPKATHCS CJICAYIONINE 3aIUCH:

e RdInterval - MAKCUMAJIbLHBIA UHTEPBAJ (B MUJINCEKYHIAX) MEXKIY JABYMS IIOC/IEIbIBATE b
HBIMU CUMBOJIAMU, CHUTBIBAEMBIMH C IIOPTA.

e RdTotMult - MakCHUMaJbHOE BpeMdA CUUTBIBAHUSA OJHOT'O CUMBOJIA.

e RdTotConst - TOCTOSTHHAS CINTHIBAHUS; CIUTHIBAHUE C TTIOPTa CTPOKU B N CHMBOJIOB ITpEpHIBa-
€TCS TI0 TaliM-ay Ty, €CJIA BpeMs CUNTHIBAHASA CTPOKH IIPEBBIMAeT 3Hadenne, pasaoe N¥*RdTotMult+RdTot
JInbO MHTEPBAJI MEXKJY IIPHUXOJIOM JIBYX IIOCJIEI0OBATEIbHBIX CHMBOJIOB IIPEBLINIAET 3HAUEHUE
RdInterval.

e WrTotMult - MakCUMaJIbHOE BpeMd 3allUCU OJHOI'O CUMBOJIA.

e WrTotConst - mocTOgHHAST 3AIIUCH.
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e Speed - dopmyiia, 3a1a0M1as MAKCUMAIbHYIO CKOPOCTb cHsTHs JaHHbIX (B [epriax). B dop-
MyJie MOTYyT OBITH HCIIOJIb30BAHBI IIEPEMEHHBIE, BEIECTBEHHDbIE YUC/Ia, Olepalun + - * / u
ckobku ( ). Ouepanuu yMHOXKEHUsI U JeJIEHUs] UMEIOT IPUOPUTET HAJI ONEPAIMAME CJIOYKe-
HUSI M BBIYUTAHUSI.

e init - CTpPOKa MHUNUAIA3ALUNA YCTPOMCTBA; CTPOKA COCTOUT U3 YMUCJIOBBLIX 3HAYCHUH, 3alep-
KeK U escape-(QyHKIUH, Pa3IeJeHHbIX 3alAThBIMA. 1UCIOBbIE 3HAYEHUs] TPEICTABIIAIOTCH B
necaruguoM (Hampumep 123), mecrHajanarepudnoM (Hanpumep 0xal) WM BOCHMEPUYHOM
(0175) Bume. Kaxkmoe 4mciioBoe 3HaueHUHE COOTBETCTBYET OJHOMY OaiiTy HOCHUIAEMOl HH-
dopmarun. 3ajieprKKa 3alMCHIBACTCS B BHJe !<BpeMsa B MUILINCEKyHAax>, Hampumep !500.
Escape-dyHKIus - 0HO U3 CIEAYIONMX 3HATCHUI:

— CLRDTR
— CLRRTS
— SETDTR
— SETRTS
— SETXOFF
— SETXON
— SETBREAK

— CLRBREAK
e init_read - ymciio GaiiT, KOTOPhIE HY?KHO CUYATATH ITOCJIE MTOCBLJIKUA CTPOKM init
B cexmun sample JTOKHBI COJIEPIKATHCS CJIETYIONTIE 3AITHCH:

e init - CTPpOKa HWHUIUAJIN3AIUN CHUTbIBAHUA OJHOI'O 3HAYCHMA. CTpOKa COCTOUT TOJIBKO U3
YUCJIOBBIX ?)Ha‘ﬂIGHI/II;'I7 Pa3d€JICHHbIX 3allsITbIMU.

e init_read - 4ymcyio GaiiT, KOTOPBIE HYKHO CUATATH ITOC/IE TMOCBIJIKA CTPOKX init.
e lobyte - CcTpOKA MHUIMAIM3AINNN CINTHIBAHNUS HIXKHErO OafiTa 3HATEHUSI.
e lobyte_read - uncio 6aiiT, KOTOpbIEe HY?KHO CIUTATDb IIOCJE MOCHIIKA CTPOKHU lobyte.

e lobyte_offset - cMmerieHne K HUKHEMY OallTy B CUMTAHHONW CTPOKE, MOXKET OBITH OTPHIIA-
TEJIbHBIM.

e hibyte - cTpoKa MHUIMAIM3AINN CUATHIBAHUS BEPXHEro OaiiTa 3HAYMEHUS.
e hibyte_read - uucio 6aiiT, KOTOpbIEe HY?KHO CIUTATDH IOCJE MOCHUIKKA CTPOKHU hibyte.

e hibyte_offset - cMmemenue K BepxHeMy OaifiTy B CUMTAHHOI CTPOKE, MOYXKET OBITH OTPHIIA-
TEJIbHBIM.

Ob61menne ¢ TOPTOM TPOUCXOIUT CJIELYIONMTUM 00Pa30M:

e IIpu 3arpyske DSP, eciu BKIIIOYEH JONOJHUTEIbHDIH KaHaa AaHHBIX (?77), HPOMCXOIUT 1O-
couika B BeIOpanubiit COM-mopT crpokn [init]init u cunreBaercsa [init]init_read Gaiir.
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e B kaxmoii Touke m300pakeHWs B IOPT IMOCHLIAETCS CTPOKa [samplelinit m cumThIBaeTCH
[samplelinit_read OGaiit. Ilocie ux cuumTbiBaHus MOChLIaETCs CTpOKa [sample]lobyte u
cunrbiBaeTcsa [sample]lobyte_read 6aiiT. 3aTeM aHAIOIMIHBIM 0OPA30M IIOCHIIAETCS CTPOKA,
[sample]hibyte u cunrbiBaercs [samplelhibyte_read Gaiit. VI3 cYuTaHHBIX JAHHBIX JIJIN-
Hoit [samplelinit_read + [sample]lobyte_read+ [sample]hibyte_read Gepyrcs jiBa Oaii-
Ta co cMmemieHusgMu [samplelinit_read + [sample]lobyte_offset u [sample]init_read
+ [sample]lobyte_read + [sample]lhibyte_offset, u3 koTtopsix dopmupyercs 16-OuTHBII
pe3yJIbTaT

Huxe npusenen npumep daiiia nHAITHATA3AIH.

[init]

RdInterval=500;

RdTotConst=500;

RdTotMult=500;

Speed=1.0/(2.0e-6*x$CCPR2*$TMRQuanta) ;

WrTotConst=0;

WrTotMult=0;

init=SETRTS, !100,CLRRTS, !100,0x74,$Uhv,0xf4,0x74,$Ud,0xfc;
init_read=6;

[sample]

hibyte=0xab;

hibyte_offset=0;

hibyte_read=1;
init=0x30,$C_DvdReg,0x1lc,$CCPR2High,0x1b,$CCPR2Low, 0x29,$TMRQuanta, 0xf2;
init_read=9;

lobyte=0x81;

lobyte_offset=0;

lobyte_read=1;

[var]

CCPR2(Cntr) ,int,0,0xffff=256;
CCPR2High,int, 0,255, ,#CCPR2 >> 8=#CCPR2 >> 8;
CCPR2Low,int,0,255, ,#CCPR2 & Oxff=#CCPR2 & Oxff;
C_DvdReg(Div),int,0,255=0;

TMRQuanta(Cntr T, ms),int,0,255,0.05*##=40;

Ud(ud, V),int,0,255=20;

Uhv(Uhv, V),int,0,255=200;
sample_freq,double,,,,,1.0/(2.0e-6*x#CCPR2*x#TMRQuanta)=1;



IIpnnoxkenue E

IlapameTpsbl 3-X MepHBIX
300parKeHnii

[Ipu BBIBOZIE 3-X MepHBIX n300pazkeHuii ncnosb3yorcs dyarnun 6udbmmorek OpenGL. Tlosromy
napaMerpbl TPeXMePHBIX u30bpazkenuii (puc. E.1) orpakaloT mapaMerpbl, UCIOIb3yeMble B yPaB-
uenuu ocsemennocty (lighting equation), ucnonbzyemom srumu 6ubsmorekamu. Boiryisur oHo cie-
JyIONuM 00pa3oM:

n
L=1M+RY 15+ (RY 15 + RY -1 - (N-Np) +RY - 15 - (Nv -Np,)®
i=1

hIM

)

31ech

I¥ - NnrencusnocTs mamydenns martepuata (Mat. Emission).

RA! - orpazkaiomas criocobnocTh MaTepuadia jyisa paccegnnoro csera (Mat. Color).

R% - OoTpaKalolas CrocobHOCTh MaTepuasia i Harpasenuoro csera (Mat. Color).

R?f - OoTpaKalolas CrocobHOCTh MaTepuasa i orpaxKkaemoro csera (Mat. Specular)
e [ - NHTEHCHBHOCTL COBCTBEHHOI OCBeIIeHHOCTH TIpocTpancTBa (Scene Ambient)

® 1 - YNCJIO UCTOYHUKOB CBeTa (B HAIeM ciydae - 1, ecJim OCBellleHHe BKIOUeHO, n 0, ecun
BBIKJIIOUEHO, 3a1aeTcd KoMamaoi Menio Buy/ Tlogcserka)

MapaMeTpbl =
Owee | lkana | Aon. =nemerrel | OkAo nposk | L 40F
W s00paikeHHe NOBEpAHOCTH llEeroEan KapTa "
TUn HANOKE... | K anan |+ | KaHan Height |+
Moaceetka
CEETUMOCTE MaTepHana )
PaceT-2 o WoTOHMEAS U

[ Ok ][ OTreHa ][Sarpgatma] [EDKDGHMTb][ ETaHELapT]

Puc. E.1. Tlapamerpbl TpeXMepHBIX U300parKeHui
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o It - ymrencusnocts paccesmmoro csera (Light Ambient)

L. . .
e [ - nATeHCHBHOCTH HampasienHoro csera (Light Diffuse)

I 5L~ - MHTEHCUBHOCTH oTpazkaemoro csera (Light Specular)

e N - BeKTOp HOPMAJIH K TIOBEPXHOCTH

e N[. - BeKTOp HaIpaB/IeHHs U3 TOYKH TOBEPXHOCTH HA MCTOYHUK CBETA
e Ny - BEKTOD HAIIPABJICHUs M3 TOYKM HOBEPXHOCTH Ha HAOJIIOIATEs

e ShM _ cgerumocts matepuasa (Material Shininess)

B mamtem ciryuae ucrosbayercs Mojienb, B koropoit R = RM | u stor mapamerp maspisaercst Llser
MarepuaJia. Eciu Ha 3akiajgke O6riee ormeuen ¢uiar OHOIBETHAs, TO I[BET Marepuaja OyJer
6parbces ¢ 3akyaaku [{Ber MmaTepuasia, B IPOTUBHOM CJIydae - U3 TeKyIeil MaJuTpbl B COOTBETCTBUU
C BBICOTOM TOYKHU.

R, G u B cocrasasioniue Kaxkm0ro mapaMerpa MOXKHO 3aJaTh KaK C HOMOIIBIO JINHEEK IIPO-
KPYTKH, TaK U C [MOMOIIBIO JIHAJIOTa BBIOOPA IIBETA. DTOT JUAJIOT TOSBJISETCS TPU HAYKATUU JIEBOM
KHOIIKOI MBIIIIY Ha I[BETHOM KBaJ[paTe, PACIIOJIOKEHHOM B IIPABOil YACTH COOTBETCTBYIOIIEN 3aKIIaI-
KU.

Tekymue HACTPONRKN MOXKHO COXpaHUTH B (aiin ¢ pacmupenueM .3dopt, cauTars U3 HEro, Uan
BOCCTAHOBUTH 3HAYEHUSI TI0 YMOJTIAHUIO.
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Ilapamerpnl nmepoxoBaTocTu
IIOBEPXHOCTU

[TTepoxoBaTOCTDL MOBEPXHOCTH — COBOKYITHOCTH HEPOBHOCTEH OBEPXHOCTH C OTHOCHTEIHLHO MAJTbI-
MU IMAraMu, BbIEJIEHHAS, HAIPUMEP, ¢ IIOMOIILIO 6a30BOM JIMHUK WM 9ACTH II0CKoCTH. ONEeHnBaTh
IepOXOBATOCTH MOoBepxHOCTH B iporpamme PemtoCkan OHNARH MOXKHO KaK JJIsi IIOBEPXHOCTHU, TAK
U JIJIsl KOHKPETHOT'O BBIJIEJIEHHOTO POMhUIst BJOJIb 33JAHHOIO OTPE3Ka. B mepBoM cirydae KOMaHIa
BbI3bIBaeTcsa B MeHI0 Maremaruka, AHaIU3 mepoxoBaTocTH . Jjig TOro 94To0bl BBIBECTH PE3Y/IbTa-
TBI JIJIsT IPO(UIIST TIOBEPXHOCTH BJIOJIb BBIJICJICHHOTO OTPe3Ka, He0OX0IUMO BBIGpaTh OTPE30K, Jajee
Kpusas/ Aunanus mepoxosaroctu . Jjisi IOBEPXHOCTH B LEJIOM OYJyT BBIBEIEHDI CJIECILYIONIUE I1a-
paMerpsl : Rq, Rpmaxz, Rsk,Rq, Riu(cMm. Tabmumy F.1) s mpoduns Booms oTpeska KpoMe STHX
HapaMeTpoB TakxkKe OyiayT HpucyrcTBoBarh: R., Spm, Smh, Smi(cM. Tabmuny F.2).

Hanpumep, cHuMOK moBepxHOCTH MOHeTkH (cM. puc F.1) u BblmesnenHast KpuBasi Ha Heii (ee
upoduis) (em. puc F.2).

Ra Rmaz Rq Rsk: Rku
1.69am | 17.1aMm | 2.19aMm | 0.614uMm | 3.76uM

Tabmuna F.1. [TapaMeTpb! 11€poXOBATOCTH JIJIsI TIOBEPXHOCTH.

Ra Rmaa: Rz Rq Rsk Rku S’m Smh Sml
1.2aM | 8.41aMm | 3.89uM | 1.56aM | 1.1am | 4.71uam | 501aMm | 217aM | 292HM

Tabsuma F.2. [TapameTps! mepoxoBaTOCTH JIJTsT TTPOMUIIS.

Teneps Gostee TOAPOOHO 06 FTUX TAPAMETPAX.

F.1 R, cpenmsis 1mepoxoBaTOCTbh.

DTOT HapaMeTp OIPE/JIEISeTCs KaK cpe/iHee apudMeTHIecKoe OTKJIOHEHHE TPOMUIst 0T cpeHei
HAKJIOHHOM IPsIMOii ujin 11ocKocT (cpefueil iuaun npoduist,cpeaeil mIOCKOCTH ), IIPOBEJIEHHOMN
METOJIOM HAUMEHbBINX KBaApaToB. OH ONpee/isieTcss KaK IO /b OTKJIOHEHUs TPOMUIIST IIIePOX0-
BATOCTU OTHOCHTEIBHO CPeJIHeli MOl (IJIOCKOCTH) JIeJIeHHON Ha ODILyI0 JJIMHY 6a30BOM JIMHKY,

129
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File: Copy 2 (Deflection) of Sample. 15
Image data: Deflection

Puc. F.1. IIlpumep noBepxunocTu u BHIOOD IPSIMOI Ha HEH.
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Puc. F.2. IIpodusinb, Boibpansbii Ha F.1.
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U YUCJIEHHO paBeH MHTerpaJIy:
L

1
R, = Z/|r(x)\dx
0
JUUTsL TACKPETHOTO CILyast

1 N
R, = N;‘Tﬂ

Amnajyiornuno jiyist nosepxuoctu. Ho R, He gaeT MoJHONW KApTUHBI TPOMUIIS IEPOXOBATOCTH ITOBEPX-
HOCTH, BeJlb MHOTHE MTOBEPXHOCTH MOIYT MMETh OJMHAKOBYIO CPEHIOI0 IIEPOXOBATOCTh, HO COBEP-
MIEHHO PA3JInIHYI0 (POpMY.

F.2 R, cpepnexkBagpaTru4dHasl IIePOXOBATOCTb.

CpeiHeKBaIpaTUIHAs MIEPOXOBATOCTh BBIUUCIISIETCS Uepe3 JpyTroil nHTerpas:

U XapaKTepU3yeT CPEIHEKBAIPATUIHOE OTKIOHEHNE TTPOMUIIS IIOBEPXHOCTA OTHOCUTEIHLHO 0a30BOit
JIMHUN. Rq nMeeT 3Ha4YeHre B IIpPUMEHEHUU K OIITHUKE, I'JIe OT 3TOro napaMeTpa 3aBUCAT OIITUYECKUe
CBOHCTBa IIOBEPXHOCTU.
F.3 R, HanOoJbIIasg BbICOTA IMTPOMUII.

Rynaz- PACCTOSTHIE MEXKTY JIMHUEH BLICTYIIOB W JIMHUEH BIAIWH, T.€. HAUOOJBIITNM ITHTKOM W Hau-

GosrbIrieil BriaquHON Ha 6a30B0i JUHUN (TTIOCKOCTH).

F.4 R, BbicoTta HepoBHOcTell 1mpoduiasa no 10 Toukam

1 N
RZ - N Z(anaw + anzn)

n=1
Rymaz m = 1...5 Oa9Thb BBICOT HAMOOJBINMNX TMUKOB, Rymin M = 1...5 IITh BBICOT HAMOOJIBIIIX
BITA/IMH.

F.5 S, cpeanmii nepuo.

[Tepuosom cumTaeTcst y4acToK MpOMuUIisi, IepeceKInuii CPeIHION JIMHUI CHIU3Y BBEPX JBa pa3a.
Ecmu S; mupuna Kaxk10oro mepuojia, To

1 N
Sm = N ;(Sn)
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Puc. F.3. Beruncienue cpeHero mepuojia mo mukKaM W BITaIHHAM.

F.6 S,., S, cpeaHue mepmodbl 110 MMKaM U BIIaIMHAM.

Paccrostaue mexk 1y BIaJuHAMU OIpEJIEISeTCs KaK JJINHA yIACTKa 0a30BOM JIMHUH, B KOTOPOM
IpouJIb TIOBEPXHOCTH IIEPECEKAET CPETHION0 JIMHUIO CHI3Y BBEPX M BEPHYJICH 0bpaTHo. Paccrosnue
MEXK/Iy IIMKAMU OIPEIeIAeTCs KaK JJINHA yIacTKa 6a30B0il JIMHAN, B KOTOPOM IIPOMUIH TOBEPXHO-
CTH [IepeceKaeT CPeHIOI0 JIMHUIO CBEPXY BHU3 U BepHyJics obpaTHo (cm. puc F.3). Cpennue nepuozpt
10 BIAJUHAM Sy, U MUKAMS,, ), TOJIYyYaeTcs IyTeM YCPeIHEHUs STUX BEJIUYINH.

N
1
Smh =N Z Shn
n=1

F.7 R, mapamMeTp acUMMETPUMN.

Oyukyst pacupejesneuss BeposTHOCTH. DyHKIMS PACHpPeIe/IeHusl BEPOSITHOCTH JAeT BEPOSIT-
HOCTH TOTO, 4TO IPOMUIL UMEET 3aJaHHYI0 BBICOTY Z. DYyHKIUSA pacupeneeHnsl UMeeT KOJOKO-
JI00Opa3Hyo (GopMy W IOKA3bIBaeT Kakoe "Koju4uecTBO'npoduiisi UMeeT ONpEeIeeHHY0 BBICOTY.
ITapamerp acummerpun onucbiBaer GhopMmy (DYHKIUU PaCHpeIe/ieHusl BEPOITHOCTH, TO €CTh CUM-
METPUIHOCTH pa3bpoca Tpoduiist OTHOCUTEIHHO CPeIHeN JIMHUN.

N
R b § 3d
sk — T X
NR3 n

q9 n=1
IIpoduns ¢ momokuTETBHBIM KOIMDDUINEHTOM aCUMMETPUAN, IMEET I€TKNE BHICOKNE TUKU, KOTOPhIE
BBIJIEJIAIOTCS OT cpenero. IloBepxHOCTH ¢ OTpUNIATEILHBIM KOIMDMUIIMEHTOM aCHMMETPHH (HopH—
CThbIE HOBerHOCTI/I) NMEIOT 9eTKue FJIy6OKI/Ie BIIaJIMHbI B IVIQJIKHUX I1JIaTO. B MeHee OYeBHIHBIX C.Hy—
qasgx R ~ 0. 3naueHus |Rsk| > 1.5 IIOKa3bIBAIOT TO, YTO IMOBEPXHOCTH MMEET HEIPOCTYIO (hOpMY
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O = k) W = M ;o 00D

0a 1 14 £
d: 0.8467 d¥: 0

Puc. F.4. IIpumep npoduist ¢ y3KUMM TUKAMU U BII&IUHAMUA.

U TIPOCTBIE TAPAMETPHI, Takue Kak R,, BEPOATHO, HE MOTYT &/I€KBATHO XapaKTE€PU30BATH KAIECTBO
noBepxuocTr. Koapdurment acummerpun 6e3pa3MepeH.

F.8 Rj, mepa 3Kcriecca

DTOT mapaMeTp XapaKTePU3yeT IINPUHY [MUKOB WM BIAJAWH, T.€. OTKJIOHEHNE THCTOTPAMMBI OT
rayccoBoit (popmbl. Ecim rucrorpamma nmeer rayccosy dopmy, To Ry, =3.

Ecou npodmis moBepXHOCTH MMeET BHITSHYTHIE (y3KHMe) MUKW uin Bruagmesl (cMm. puc F.4), To
Ry > 3 (em. Tabuumy F.3)

Ra Rmax Rz Rq Rsk Rku Sm Smh Sml
0.848 | 10.1 5.05 | 2.03 | —2.57e_gp17 | 6.07 | 0.112 | 0.0564 | 0.0559

Tabsmma F.3. [TapameTpsr mmepoxoBaToCTH JjTst TPOMUIIsi, MEIOINe Y3KUe MUKW U BIIaIAHBI.

Ecyin ectb mupokue nuku wiu Bruaguabl (eM. puc F.5), 10 Ry, < 3 (cMm. tabauny F.4)

Ra Rmam Rz Rq Rsk Rku Sm Smh Sml
3.2 1 10.6 6.16 | 3.95 | -0.00219 | 1.6 | 0.296 | 0.147 | 0.149

Tabmuna F.4. [TapameTpsr 1miepoxoBaToCTH j1st TPOMUIIsI, HMEIOIIErO MTUPOKKNE MUKW U BIIAIAHBI.
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O = k)W M -] 0D

0.5 1 15 3
4 0.8467 4 -9.945

Puc. F.5. [Ipumep mpoduist UMEIOIIETO MUPOKUE TTHKA U BITa,UHBI.
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