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I'maBa 1

BBenenne

1.1 VYcramoska C3M

ITaker mporpammuoro obecreuenus “PemroCkan Ounaiiv” mpegHa3HAYEH [IJIs1 YIIPABJICHUS CKa-
HUDYIOIUM 30HIOBBIM MUKDPOCKOIIOM 1 00pabOTKU M300parkeHuii 30HI0BOM, SJIEKTPOHHON U ONTH-
geckoit Mukpockonuu. KadecTBo n3obpazkenwuii, TOMyIeHHBIX HA 30HIOBOM MHUKPOCKOIE, B MEPBYIO
odepesib, 3aBUCAT OT TOrO, HACKOJIBKO XOPOIIO MOJIH30BATE/b MOHUMAaeT (DU3NIECKUEe MPUHITUIIBI,
JIeXKalue B OCHOBE HpubOpa, METO/bl IPEICTABICHUS JAHHBIX U AJTOPUTMbI, IIPUHATHIE B UX 00-
paboTke. DTu 3HAHWS HEOOXOAWMBI HE TOJBKO IJjis HACTPONKH Mpubopa, HO W JJIsi KOPPEKTHOMN
WHTEPIPETAINU PE3YITATOB SKCIIEPUMEHTA, JIJIs UX BepHOi 00paboTku. IlosroMy B HACTOSAIIEM PY-
KOBOJICTBE CHAYaJIa OyIyT JAHBI HEKOTOPHIE OCHOBHBIE MTOHATHS, 3HAHNE KOTOPBIX HEOOXOIUMO [IJIst
JasbHERIeil ycrmenHoi padboThI.

1.1.1 Cxema ycTaHOBKHU - BapuaHT 1
(‘
Puc. 1.1. Cxema ycTraHoBKuU € pa3ieibHbIMU Oj0KamMu mpeobpasoBaresieil U ynpaBjeHus. 1 - MUKPOCKOII,

2 - 6ok mpeobpaszosareneit (ITATI w AIIIT), 3,4 - 610k ympaBieHus: (KOMITBLIOTEP-CEPBEP), 5 - KOMITBIOTED
YIAJIEHHOTO TI0JIb30BATEIS.

VYcraHoBKa CKaHUPYIOMIETO 30H/I0BOIO MHKPOCKOIIA COCTOUT M3 HECKOIbKUX (DYHKIMOHAJIHHBIX
6JI0KOB, W300paKEHHBIX HA puc. 1.1. DTO, BO-TIEPBBHIX, CAM MUKPOCKOI, TO €CTh €r0 MEXaHWIeCKas
YaCTh, COCTOAIIAS U3 TTHE30OMAHUIIYIATOPA JJIs YIIPABIEHNs TTOJIO0KEeHNEeM 00pa3ifa, I1aroBoro JIBHU-
raTesis JIJIsl 110/IBojia 00pa3Iia M JeTeKTUPYIOoliei rojaoBku. Bropas yacTs MEKpOCKoIa — 3TO OJIOK
AHAJIOrO-TIN(PPOBBIX U MUGPPO-AHATOTOBBIX Ipeobpa3oBaTeieil 1 BBICOKOBOJIBTHBIX ycuaureneit. Tpe-
Ths — OJIOK YIPABJIEHUS MHUKPOCKOIIOM, BBIIOJHEHHBIH Ha 6a3€ MepCOHAIBLHONO KOMIIBIOTEPA MO



I'maBa 1. Bsenenne 2

yIpaBjeHneM onepannoHHoi cucrembl cemeiicrBa Windows. B 3Tom KoMmbioTepe yCTaHOBJIEH CIie-
MUATBHBIN CUTHAIBHDIN IIPOIECCOD, PACCIUTHIBAIOIINI CUTHAJI OOPATHOM CBA3U B PEKAME PEATTHHOTO
Bpemenu. Best pabora ¢ mprnbOpoM MOMKET OCYHIECTBISTHCS C ITOTO KOMTTHIOTEPA, HETTOCPEICTBEHHO
TIOICOETMHEHHOTO K MUKPOCKoNy. Ec/in ke m3Mepennst mpoBOIATCA YAAJIEHHO, TO 3aIeCTBOBAH €ITIe
O/IMH KOMIIBIOTED € YCTAHOBJIEHHBIM KaueHTCKUM uHTepdeiicom (nporpammoit PemtoCkan Onnaiin).

A «

Puc. 1.2. CxeMa yCTaHOBKY C MHTErPHPOBAHHBIM OJIOKOM YIIPABJIEHUS. 1 - MUKPOCKOIT, 2 - OJI0K YyIIPaBJICHNSI,
3 - ceTeBoii KOMMyTaTOp (ormmus), 4, 5 - KOMIIBIOTEPHI YAJIEHHBIX TTOJIb30BATENIECH.

1.1.2 Cxema yCTAaHOBKHU - BaApHMaHT 2

1 2 3

5

VcTraHOBKA, CKAHUPYIOIIETO 30HIOBOTO MUKPOCKOIA COCTOUT W3 HECKOJIHKUX (DYHKIIMOHAIHHBIX
0JI0KOB, M300paKEHHBIX HA puc. 1.2. ITO, BO-TIEPBBHIX, CAM MUKPOCKOI, TO €CTh €r0 MEXaHWIeCKas
YaCTh, COCTOSAIIAS U3 THE30OMAHUILYIATOPA s YIPABIEHUs TOJOKEHHEM 00pa3Ia, MaroBoro JIBu-
raresns JUis OIBO/Ia 00pa3ia u JeTeKTUPYIOIIel roaoBku. Bropas 9acTh MEKPOCKOIA — 3TO OJIOK
yIpaBJeHUs , cofepKammii B cebe crabuaIn3upOBAHHBIN MCTOYHUK HUTAHUS, aHAIOrO-IE(POBbIE
u 1 po-aHAJIOTOBBIE TTPE0OPA30BATENN, BEHICOKOBOJILTHBIE YCUJIUTEIN, BCTPOEHHBIH KOMIbIOTED. B
9TOM KOMTIBIOTEPE YCTAHOBJIEH CIENUAJIbHBIN CHTHAJIBHBIN MPOIECCOP, PACCIUTHIBAIONINN CUTHA
00paTHOI CBSI3U B pEXKUMe DeasibHOro BpemeHH. Besi pabora ¢ npubopoM OCyIIecTBIISIeTCs] ¢ KOM-
mbI0TEPA, TOJCOEIMHEHHOIO K MUKPOCKOILY 110 CETH - HATIPSMYTO WK Yepe3 KomMmyTarop. [loakioae-
HUE 9epe3 KOMMYTATOP JaeT BO3MOXKHOCTD HOAKII0YAThCA K TPUOOPY HECKOJbKUM MOJIB30BATEIIAM
onHoBpeMenHo. Pabora ¢ npubopom ocymiecrsisiercs depe3 nporpammy PemroCkan OHnaiiu.

1.1.3 MexaHnudeckas cuCTeMa MUKPOCKOIIa

Ob61muit Bui MEXaHHMYECKON CHCTEMbl MUKPOCKOIA TpecTaBieH Ha puc. 1.3. B Mexanmdgeckyio
CUCTEMY BXOJUT OCHOBaHME (B HEM PACIIOJIOKEH [IbE30MAHUILYJIATOD U CUCTEMA [JIABHON 110o1a4u 06~
pa3La Ha LIAIOBOM JIBUIATEJIE C PEyKTOPOM) U JBE ChEMHbIE U3MEPUTE/IbHbIE [OJIOBKU J1jist pAbOTbL
B PEXKUMaX CKAHUPYIOIIEH TYHHEJIBLHON W aTOMHO-CHJIOBOW MUKPOCKOMM#. MUKPOCKON MO3BOJISET
MOJIy9UTh YCTOWYMBOE aTOMHOE Pa3peIeHne Ha TPAIAINOHHBIX TECTOBBIX MOBEPXHOCTIX 0€3 TpH-
MEHEHHUsl JOMOJHATETBHBIX CeCMUIECKUX U aKyCTHIeCKUX GUIbTPoB. B TO Ke BpeMsi, 00bIYHO MpU
YCTaHOBKE MHUKPOCKOIA TPUHUMAIOT TPOCTEHINNEe Mepbl IO MUHUMU3AINKA CECMUIECKUX HABOJIOK.
Hanpuwmep, g MuUKpOCKona Jiydiine BbIOUparTh OOJIBIION U MACCUBHBLA CTOJ, MO/ HOXKKH KOTOPOI'O
PEKOMEHIyeTCsT TOJIOKUTh PE3NHOBBIE MPOKIAAKN. CaM MUKDPOCKON WHOTIA PA3MEIIAIT HA Mac-
CUBHOM KaMeHHO# miuTte. U, pa3zymeercs, JIydie He MPUKACATHCSA K CTOY, HA KOTOPOM YCTAHOBJIEH
MHUKPOCKOTI, BO BpeMsI CKAaHUPOBAHUsI. BJIOK-CxeMa MeXaHWYIEeCKOi 4acTu IpeCcTaB/eHa Ha puc. 1.4.
Bo Bpems ckanupoBanus nepemenienue obpasia 110 BepTUKaiu (B HAPABJIEHUU OCH Z) ¥ B IJIOC-
KocT XY OCYIECTBJISIETCS IPU ITOMOIIH MHe30TPYOOK, a IMPHU IOBOIE U OTBOIE, KOraa Tpebyercs
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Puc. 1.3. Mexanuueckas cucrema mukpockona @PemroCkan.
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CIBUHYTH 0Opa3erl Ha OOJBIIOe PACCTOsTHUE, PADOTAET MIArOBbIH ABuraresib. OCHOBAHHE MUKPOCKO-
1a, CHAO2KEHO JIOMOJTHUTEIbHBIM TEPMOPErYIATOPOM, KOTOPbIH IpH HEOOXOAUMOCTH OCYIIECTBIISET
KOHTPOJIMPYEMBIi MOIOrPeB 00pasIia.

MexaHudeckas Yacts
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Puc. 1.4. Mexanundeckas 9acTh MUKPOCKOIIA.

CKaHupyioLLas ronoska

[Oepxarens ¢ nrmoin

C—

Puc. 1.5. Ckanupyromas rojoBka s pexuma CTM.

BJIOK-cXeMBbl CKAHUPYIONINX TOJIOBOK M5 TyHEabHOro Mukpockona, ACM, PACM u RSM npea-
craBjenbl HA puc. 1.5 u 1.6. B TyHHEIBHOM pexkmMMe U3MEPSETCs TOK, MPOTEKAIONIMI MeXKIy 00-
pastnom u uryoit. Tok, mpoxoagmuil Tepe3 UIIy YCUINBAETCI U OTIPABJIAETCS Ha KOMMYTATOD I
JanbHelimeir obpaborku. dra cxema mpocta. ClIoXKHee yCTPOEHbI JIPyrue CKAHUPYIOIIUE MOJIOBKH.
Ornenpro Ha puc. 1.7 npencrabiena cxema KommyTtaropa. OH HyKeH JJis Pa3/esieHus CUTHAJIOB
passmunoro runa u uepenanpasienus ux B 6jok AIIL. C xkommyraropa (cm. puc. 1.8) curnan
nonajaer Ha mpeaycuanreas ooka AIII. Ha sTom sTame u3 Hero remepupyercst mpoduiib UCCIeIy-
eMO# TIOBEPXHOCTH, & TOCIe 0OpAbOTKN B CHCTEME BBIYHMC/IEHUsT OOPATHON CBSA3M OH Ipeodpas3yercs
B HaIpsizKEHNE sl yIPaBIeHNSA MHe30TPYOKOoit BO Bcex Tpex Hampasienusax XY 7.

1.1.4 CrpyKTypa nporpaMMHOTO obeclieueHnd - BapuanT 1

[Iporpammuoe obecniedenne paboraeT B ONEPAMOHHBIX cucTeMax cemeiricrea Windows.

Bcro crpykrypy nporpaMMHOro obeciedeHusi MOxKHO Pa3/IeJuTh Ha HECKOJILKO yposHeil (puc. 1.9,1.10).
Cambrit HMKHWI yPOBEHh — TPOrpaMMa CUTHAJIBHOTO mporeccopa miarel DSP, ycramoBiennoit B
Os10ke ympaBienusi. BTopoit ypoBeHb — JpaifBep ONEPAIMOHHON CHCTEMBI, TIO3BOJISIONINA 00Me-
HuBaThca mHMOpManueit ¢ maroit DSP depe3 moprsr BBOma-BbIBOAA. 1perwit ypoBeHb — CepBep,
obecrieunBaOMINil yIaJeHHOe TOAKIOYEHNE, W, HAKOHEIl, YeTBEePThIl — KJIMEHTCKas IPOrpaMMa, C
KOTOPOI paboTaeT MOJIb30BaTe b. Takas CTPYKTypa 00yC/lIOBIeHA TPEOOBAHUAME, MPEIbIBISEMbI-
MU K CHCTEME: TOUYHAs CHHXPOHU3AIUS MPOIECCOB, BHICOKAS CKOPOCTh TEPeIaun JAHHBIX, TOIIEPIK-
Ka ceTH, ymobcTBO uctob3oBanusa. Cuaxponusanuto obecreunBaet miaara DSP, Gosbiias ckopocTh
mepeain JAHHBIX JOCTUTAETCS 33 CYeT OTKA3a OT CTAHAAPTHON CXEMBbI CBS3WM 4Y€pEe3 MeJICHHbIE
yCTpPOHCTBA mepeiadn TaHHbIX U ycTaHoBKE uHTepdeiicHoit DSP mrarhl HemocpecTBeHHO HA pa3b-
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Puc. 1.7. KommyTaTop.

eMe MATEPWHCKOW TJIAThI CEPBEPHOTrO KOMMbIoTepa. CereBble BOZMOXKHOCTH ODECTIEUNBAIOTCS BBE-
JIEHWEM CTPYKTYPbI KJIUEHT - CEPBEP, YA0OCTBO JAET WCIOIH30BAHNE HAMOOJIEE PACITPOCTPAHEHHOM
onepamuonnoi cucrembl Windows.

Hanee ormenbHbIE KOMIIOHEHTHI OyIyT PacCMOTPEHBI Oosiee moapoOHO.

1.1.5 IIporpamma naarst DSP

[Mporpamma miaarsr DSP dhopmupyer Bee ynpasngroniue curaasbt s 6moka HATT-ATIIT u ma-
rOBOIO JIBUTATEs. DTU CUTHAJBL ycraHapauBaior 3Hadenus: [TATlos, 3amyckaror nmpeobpaszoBaHus
nuPOBBIX 3HAYEHUH B QHAJIOTOBBIE U OOPATHO, 33AI0T PEXKUM PAOOTHI MIATOBOTO JIBUTATEIS, BbI-
3BIBAIOT €r0 3aIMyCK U OCTAHOBKY. POPMUPOBAHIE CUTHAJIOB OMPEIEISETCS PEKUMOM CKAHUPOBAHMUS
¥ TIapaMeTpaMiu Ienn oOpaTHO# CBsI3u. B mporeccope MmIaThl CyIeCTBYEeT TaiiMep, MO3BOJISIOIIT
OCYIIECTBATH TOYHYIO CHHXPOHU3AIUIO MIPOIECCa CKAHUPOBAHUS.

SHaueHue u3MepaeMoro curHasa (TyHHEJIbHOIO TOKA, CUJIbl B3AUMOJEHCTBUS U LP.) HOCTYIaeT
ua AIIIl u uyepe3 ycuauTesnb MEPEIACTCS B CUTHAJIBHBIN MPOLECCOP, KOTOPHIH BLIUUCIAET CHUTHAJ
obpaTHoii cBsizu. [ljis BhIUmMC/IEHUsT CUTHAJIA OOPATHOW CBS3M UCHOJB3YETCS CXEMa, C IMPOMOPIIHO-
HaJIbHBIM ¥ WHTErPAJIbHBIM 3BEHbSIMU, MOIEPHU3UPOBAHHAS JJIs MIPUMEHEHUs YCPEIHEHNUsST CUTHAJIA
OerymumM OKHOM. 3HAYEHUS W3MEPSEMOrO CUTHAJIA ¥ CUTHAJIA ODPATHON CBsI3M 3aTeM MepeatoTcs B
KOMIIBIOTED 115 MTOCaeaytomeii oopaboTku.

To, 4ro tenb 0OPATHON CBsI3M 3aMBIKAETCS HA yPOBHE CUTHAJIBHOIO MPOLECCOpPa, TO €CTh MPO-
1eccop 6JI0Ka yNpaBJeHWsl He yJ9acTBYeT B €e BBIYUHCIIEHHH, TTO3BOJISET C/IeJaTh OOPATHYIO CBSI3b
0oJtee yCTONYMBOM 1 HE3ABUCUMON OT PabOTHI OJI0KA yrpaBjeHus. UTO OCOOEHHO BAaXKHO, 3TO JIAET
BO3MOXKHOCTH MCIIOJb30BATH JIJIs YIIPABJIEHUS MUKPOCKOIIOM COBPEMEHHYIO MHOTO3aJA9HYI0 CHCTE-
My. Takum obpazom, Ha OJOKE yIPaBJIEHUs JIEKHUT 33129 00paOOTKU U Hepeadn JAHHBIX, a ILIaTa
DSP Bbinosasier 3a/a49u, KPpUTUIECKUE 110 BPEMEHH.

Boranciennnrit curaas oOpaTHOil CBSI3U TIEPEIaeTCs Ha 72 — MAHUIYIATOP. [loMUMO 3TOTO, TpOo-
rpaMMa TeHEepUpYeT CUTHAJIBL I8 TepeMerenust obpasna mo X u Y — koopauaataMm. Ilepemernenne
MOZKeT OCYIIECTBJISIThCS OJHOBPEMEHHO CO CHATHEM JAHHBIX U HAKOILIeHHeM ux B Oydepe qius mo-
caiesytomeil nepejadu B KOMIbIOTep (PexKuM CKAHUPOBaHUs ), MK 0€3 HAKOILIEHUS JAHHBIX (PexKUM
nosunuonuposanus). Takxke nporpamma DSP muiarsl ¢ noMOLIbIO IArOBOIO JBUrATE sl yIIPABIILET
TepeMeITieHneM CTOIMKA € 00pa3IoM. JTOT PEKUM HCMOJIB3yeTCsT TTPH TOBOIE W OTBOE 30HIA.
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Puc. 1.8. IIporpammroe obecnieuenne, miata DSP i 610k 3/1€KTpOHUKHA.
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Bce napamerpsl obparHoil cBs3u, nepemenienuii, aapeca I[IAIlos 3amarorcs myTeM yCTaHOBKH
3HAYEHUN [IEPEMEHHBIX, XPAHUMBIX B [IAMSTH CUIHAJIBHOIO mporeccopa. Takum 06pa3zoM, HACTPONKa
MapaMeTpOB CKAHWPOBAHUS TTPOU3BOJAUTCS W3MEHEHUEM JTUX MEPEMEHHBIX, U MUKPOCKOI METHKOM
MOKET YIPaBIATHCSA C KOMITBIOTEPA. DTO MO3BOJISAET aBTOMATU3UPOBATE TIPOIECC CKAHUPOBAHUS. A
C UCIOJIb30BAHMEM BCTPOEHHBIX B mporpaMmMubiil maker "®emtoCkan Onnaiin"ceTeBbIX TeXHOIOTHH
CKaHUPOBAHUE MOXKHO OCYIIECTBISATH JIAXKe C APYroro KOHIA 3eMHOTO Iapa.

1.1.6 /IpaiiBep onepamuoOHHON CUCTEMBI

Bce obienne mMexk /1y onepanuoHHoil cucremMoii 610Ka yrpasienus u minaroit DSP npoussogurcs
Jepe3 MOPTHI BBOIA-BRIBOAA. B onepaimonnoit cucreme cemeiicrea Windows 10CTyn K TOpTaM HMEIOT
TOJIBKO JpaiiBepbl, pabOTAOIINE HA YPOBHE S/IPa OMEpAIMoOHHOM cuctembl. [1o 3T0il mpuunne mjist
pabotsl ¢ mraroit DSP meobxoaum apaiisep. Kpome Toro, mpu CKaHWpOBAHWY MPOUCXOAUT OBICTPOE
zamosinenune Oydepa qaHabx B miare DSP, u HyKHO nepuoaudecku 3a0uparh 3T JAaHHBIE, YTOOBI
He npoucxonuia noreps nadopmanuu. Tak Kak mporpaMmmMbi, paboTaioiiue Ha yPOBHE MTOIb30BATE s
OIIEPAIMOHHOI CUCTEMBI, CUJIbHO 3aBUCAT OT CUCTEMHBLIX PECYPCOB, OT KOJIMYECTBA OHOBPEMEHHO
PabOTAOIINX TIPUJIOKEHITH, OHY HE MOTYT 00ECIIEUNTh HYKHON 9aCTOTHI 1 CHHXPOHHOCTHU OOPAIIeHUsT
K TIOPTaM BBOJA-BBIBO/IA.

Korna nammbie B mare DSP roroBbr f7ia mepenadn, reHepupyercs mnpepbiBanue. B orBer Ha
npepbIiBaHue JApaiiBep CUYMThbiBaeT OJIOK nHGMOPMAIME U MEPEJAET ero CepBepy IJjsd JaJbHeireit
obpaborku. B 3aBucuMOoCTH OT peKuMa CKAHHPOBAHUS BO3MOXKHBI PA3JIHIHbIE CIIEHAPUU 00pabOTKH
npepbiBanus. Vudopmarms dbuibrpyercs 0coObiM 00pa30M, 4TOOBI UCKIIOUUTDH TTOTOK HEHYYKHBIX
JIAHHBIX, YTO CHUZKAET 3arpyKEeHHOCTH MPOIECCOPa OJIOKA, YIIPABICHUS.

1.1.7 Cepsep

CepBepHasi 9acTb MPOTPAMMHOTO ODECIIEYEHUS SIBJISETCS CBS3YIONIUM 3BEHOM MEXKIy ApaiiBe-
POM OLIEPAIMOHHO CUCTEMbI ¥ KJIMEHTOM (KJIMEHTAMHU ), T.€. KOHEYHBIM [0JIb30BAaTEIeM MUKPOCKOIIA.
910 cucreMHas Cay:k0a, ABTOMATHYECKH 3allyCKaeMasi IPU CTapTe OMEePAIMOHHON CUCTEeMBbI OJI0KA
ynpasjenusi. Cepeep 00€CIIEINBAET CBOEBPEMEHHBIN TTPUEM TaHHBIX OT ApaiiBepa, X HAKOILJICHUE U
nepenady Kjanentam. s yrmpaBieHus CepBEpOM CYIIECTBYET Crielnajibaoe npusaoxkenne Fmboard,
MTO3BOJISAIONIEE OCYIIECTBIISATH MOHUTOPUHT TIPOIECCA CKAHMPOBAHNS, YIIPABJIATH TEPEMEIIEHUEM CTO-
JIUKa ¢ 00pa3ioM, 3arpyzkarh nporpammel B miary DSP. Mzobpaxkenue paGodero okHa mporpamMmmbl
Fmboard mpeacrasneno na puc. 1.11. IIporpamma nMeer okKHO ocnmaorpada, Ha KOTOPOM IO BbI-
0opy MOzKeT 0TOOpAarKaThCsI 3HAYEHNE OIMMOPHOIO CUTHAJIA WJIA CUTHAJIA 00paTHoil cBaA3u. B Tekyreit
BepCHUU MPOrpaMMHOTO OOeCTiedeHnsi OCIULIOrpad OTKII0OUEH u moKa3biBaeT 0-if curHal.

Ha cepBepe ycranaBiInBaioTCs TaK#Me MapaMeTpbl, KAK CKOPOCTD ITO/IBO/IA CTOJIMKA € 0OpA3IoM,
agpecanus ITAIIoB, MakcuMaIbHOE KOJIMYECTBO I0JIb30BaTeNed U HEKOTOphIe Apyrue. Ha kaxkmoro
KJIMEHTA 3aBOAUTCH OTAEIbHBbIA Oydep maHubix, nHGOPMANKSA U3 KOTOPOTO CYUTHIBAETCS B ACHH-
xpoHHOM pexkume. CBelieHHs O TEKYIUX COEIUHEHUSIX MOIYT ObITh BBIBEJIEHBI B OKHO COOBITHIA
CTelnaJIbHOU KOMaHOI.

VupaBisaTh MUKPOCKOIOM MOXKET TOJBKO OIWH IMOJb30BATENb. g 9TOTO OH TOIKJIIOYAETCS
B pexkume Macrep. OcrajibHblE T0JH30BATEIN TOJIHKO HAOJIOJAIOT 3a MPOIECCOM CKAHWPOBAHUS
(pexxum Kiwmenr).

Eciu no kakuM-10 IpUYMHAM CBsA3b C KJIMEHTOM HAPYIIEHA, OH ABTOMATHYECKU OTCOEIMHSIETCS
OT cepBepa. ITO 103BoJsieT u3beXxarh 1epenoiHeHus BHyTpeHHero oydepa ganubix. Orkirouenue
OJIHOTO TIOJIL30BATE/I HUKAK HE BJIMSAET HA PA0OTY APYTAX KJIMEHTOB, UYTO OOECTIEYMBAETCS ACHH-
XPOHHOCTBIO TTEPEIAYN TAHHBIX.

J1st HOpMAabHOM pabOThI cepBepa 3aITyCK MPOrpaMMbl MOHUTOPHHTA HE 00s13aTETEeH, OHA, HY KHA,
TOJIBKO /151 M3MEHEHHs KAJNOPOBOYHBIX KOHCTAHT M JIPYTUX HACTPOEK.
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Puc. 1.11. Paboyee OoKHO IporpaMMbl MOHUTOPHHIa cepBepa. PazpaboraHublii uuTepdeiic mo3BoJiger KOH-
TPOJIMPOBATH PAbOTY MUKPOCKOTIA M COOMPATh PA3IMIHYIO CTATUCTUIECKYIO MHMOPMAIINIO 0 paboTe To/Ih-
30BaTeIeNn.
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Puc. 1.12. ITons3oBarenbckuit mHTEPdEIC KINEHTCKOM 9aCcTH IPOrPAMMHOI0 00eCIedeHus.

[IporpaMma-KIMEHT — 3TO MpOrpamMMa, C KOTOpO# paboTaeT mob30BaTelh. Ee pa3paboTke u
COBEPIIIEHCTBOBAHUIO OBLIO yJIeJIeHO 0c000e BHUMAHWE.

[IporpamMma 3amryckaercs: moa onepanuonubiMu cuctemamu cemeiicrsa Windows. st coenmme-
Hus ¢ cepBepoM wucnosb3yerca nporokoia TCP/IP, uro nossossier mojxiouarbcs K cepBepy He
TOJIBKO 110 JIOKAJIbHO# ceTu, HO u depe3 Uurepner.

Bce mapaMerphl CKAHMPOBAHUS, 33JaHHBIE TTOJIH30BATEIEM, TEPEIAIOTCS B CEPBEP U Jajiee — B
MHUKPOCKOTI U JIPYTUM TIOJIb30BATEISAM, MOAKII0YeHHbIM B pexkume Knument. [locse 3amycka mporiec-
Ca CKAHWPOBAHWS OTKPHIBAIOTCS OKHA, B KOTOPBIX B PEAJILHOM PEXKUME BPEMEHU TMOKA3BIBAIOTCS Pe-
3yJIbTATHI — MMOJIyYaeMble n300PAXKEHUsI, UX PA3MePbhI, PEKUM CKAHUPOBAHMUSA, TAPAMETPBI 00PATHOMN
CBsI3W, TEKYIIEe MOJOXKEHUE 30H/1a, CKOPOCTh cKanupoBanus. OIHOBPEMEHHO MOIb30BATEb MOKET
00pabaTbIBATD HOJIYIEHHBIE JAHHBIC, UCIOb3Ys MUPOKUH HADOD Pa3/NIHBbIX (DYHKIIHH, BKIIOYEH-
HBIX B cocTaB nmporpaMmbl. Ha pucynke 1.12 npencrasiieHo n3o00pazkenre pabouero OKHA KJINEHTCKON
MPOTPAMMBbI BO BpeMsi CKAaHUPOBaHUsI. BuIHbI mane n, 0TOOpaXKaOIINe TEKYIIINe HACTPONKY, U OKHO
CO CHAMAEMbIM H300PazKeHUEM.

[IporpaMmMa-KIneHT ©MeeT MHOKECTBO PA3IUIHBIX (PYHKITUH, TPEIHA3BHATEHHBIX /I 00pabOTKHI
U aHAIU3a U300paZKeHU 30HI0BOM MUKPOCKOIIUH, & TaK ke Apyrux u3obpaxkenuit. C X mOMOIIBIO
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HCCJIe0BATENb MOXKET JIETKO M3BJI€Yb HYXKHYIO eMy WHMOPMAIUIO U3 MOJy9YeHHbIX JAHHBIX. [lepe-
4eHb peasn30BaHHbIX (QyHKIWmil npeacrassien B Tabsune 1.1. Eciu HekoTopsie nocsenoBareibHOCTH
omepaIuii BHITOJHAIOTCS 9ACTO, TO WX MOYKHO CIPYNNUPOBATH B OTAEIBLHYI0 MAKPOKOMAHIY, UTO
3HAYUTEHFHO YCKOPSET PaboTy.

[Iporpamma coxpansier n300pakeHus B OPUTHHAIHLHOM (hOpMATE, MO3BOJIAIONIEM XPAHUTD B O/I-
HoM (haiisie HECKOJIBKO N300PaKeHnil PA3IMIHOIO PA3PeIeHusi i PA3MEPHOCTH, & TAK YKe JOMOJIHU-
TeIbHYIO CaykebHy0 nadopmanuio. Kpome Toro, BO3MOKeH SKCIOPT (HailjioB B OMUH U3 CTAHIAPT-
HBIX Tpadndecknx HOPMATOB.

1.2 Metoabl mocTpoeHNs 1 00pabOTKM M300pakKeHmii

[Ipu w3ydennu cBOUCTB OOBEKTOB METOJAME CKAHUPYIOIIEH 30H0BOM MUKPOCKOIUH OCHOBHBIM
PEe3YIBTATOM HAYJIHOrO MOWCKA, SBJISIIOTCS, KAK MPABUJIO, TPEXMEPHBbIE M300payKeHNsT MMOBEPXHOCTH
9TUX O0OBEKTOB. AJEKBATHOCTH WHTEPIIPETAIINN U300PAsKEHNUH 3aBUCUT OT KBAJU(DUKAINH CIIEIHa-
sucra. Bmecre ¢ Tem, mpu 06paboTKe U MOCTPOEHUN N300PAKEHNH UCITIOIB3YETCS P TPATATIAOHHBIX
MPUEMOB, O KOTOPBIX CJIEJYET 3HATDH MPU AHAINA3E U30DPAKEHIA.

Cranupyronuii 30H10BbIil MUKPOCKOII TIOSBUJICS B MOMEHT HHTEHCUBHOIO PA3BUTHUS KOMIIBIOTEP-
Hoit rexuuku. IIpu 3anucu TpexMepHbIX U300paKeHU B HEM € CAMOr0 Hadasia ObLIA UCIOJIb30BAHbI
nupOBbIE METOAbI XPAHEHUsT WHGMOPMAIMKA. JTO MPUBEIO K 3HAYUTEHHOMY yI0OCTBY TIPU aHa-
nu3e u 00paboTKe M300paKeHuil, OMHAKO MPHUIILIOCH TIOKEPTBOBATEH (POTOrpaduIecKuM KaIeCTBOM,
MPHUCYIIAM METOAM 3JTEKTPOHHON MUKPOCKOIIHH.

Nudopmarus, moaydeHHas ¢ TOMOIIBI0 30HJI0BONO MUKPOCKOIA, IIPEICTABISIETCS B BUJE JBY-
MEPHOI MATPUIIBI eJIbIX dncest. Kaxaoe 9uciio B 310il MaTpuUIle, B 3aBUCKMOCTH OT PEKUMA CKAHW-
POBAHWS, MOXKET SIBJISTHCS 3HAYEHUEM TYHHEJIHLHOTO TOKA, WJIN 3HAYEHUEM OTKJIOHEHUS KAHTHUJIEBE-
pa, Uau 3HAYEHNEeM KaKOou-To Oosee cioxkuo# dyukimu. Tabauma mpeacrasiisieT co00i TpeXMepHbIe
JIAaHHBIE W €CJIU TOKA3ATh €€ YE/IOBEKY, TO HUKAKOIO CBA3HOTO MPEICTABIEHUs 00 UCCIeIyeMOil mo-
BEPXHOCTH OH IOJyYNTh He cMoxKeT. Tak, mepBas 3ajada — mpeoOpa3oBaTh TAOIUILy UHCET B
YAOOHBIN [j1si BOCHpUATHS BuI. /lemaercs 37O ClAeayIonuM eCTECTBEHHBIM 00Pa30M.

Yucta B UCXOMHOI MaTpHIIE JIEXKAT B HEKOTOPOM THAMA30HE, €CTh MUHUMAJIBHOE W MAKCUMAJTh-
HOE 3HAYEHUs. DTOMY JIMATA30HY EJIbIX YNCeI CTABUTCS B COOTBETCTBUE I[BETOBAS MAIUTPA. TakuM
00pa3oM, KarKI0€e 3HAYEHNE MATPHUIBI 0TOOPAXKAETCSA B TOUKY OMPEIETIEHHOTO I[BETA HA MPAMOYTOJIb-
HOM m3oOpaxkeHnu. i ymoOCTBa BOCHPUITHS TOUKHU, OJU3KHE IO BBHICOTE, TMEPEIATOTCS CXOIHBIME
nBeramu. CTpoka U cTOOeI, B KOTOPBIX HAXOAUTCS ITO 3HAYEHUE, CTAHOBATCS KOOPIMHATAMU TOY-
ku. B pesysbrare Mbl oydaeM KapTUHY, HA KOTOPOil, HAIIPUMED, BBICOTA MOBEPXHOCTH HEPEIAeTCs
IIBETOM, KaKk Ha reorpadudeckoit kapre. Ho Ha KapTax 0OBIYHO MCIOIL3YIOTCS JIWIIH JECATKHU IIBE-
TOB, a HA HaIllell KAPTUHE X HECKOJIbKO coTeH. Kak mpaBujio ucnosip3yercs maauTpa u3 256 1BeToB.

MoKeT 0Ka3aThCs, U, B [IEJIOM, TAK BCEr/ia U OBIBAET, 9TO IUANA30H UCXOHBIX 3HAYEHU DOIIBIIIE,
YeM YHCJI0 BO3MOXKHBIX IBETOB. B 3TOM Ciydae MpOMCXOMUT moTepsi H(MOPMAIUH, U yBEJIHICHUE
KOJIMYECTBA [[BETOB HE SBJISETCS BBIXOJOM W3 MOJIOXKEHWSs, TAK KaK BO3MOXKHOCTH 9Y€JI0BEYECKOrO
rJ1a3a OrpaHuveHsbl. 1T pedyercs IOmoMHUTEIbHAsT 00pabOTKA MHMOPMAINHN, TPUYEM B 3aBUCUMOCTHU
OT MOCTABJIEHHON 3a1a4du 00paboTKa MTOKHA OBITH pa3Hoii. KoMmy-TO HEOOXOAWMO YBUIETH BCIO
KapTUHY TEJIUKOM, 8 KTO-TO XO04eT PACCMOTPETH JAeTajin. J|Jis 3TOro uCmoab3yTcs Pa3Ho0Opa3Hbe
METO/IbI, OIIMCAHUIO KOTOPBIX HOCBSIIEHA CIeAYIONas 9acTh BBeleHus. B KadecTBe mpuMepoB Oyay T
paccMarpuBaThCs U300PAKEHUS, HA KOTOPBIX IIBETOM IIEPEJAETCs BbICOTA TOYKH.

1.2.1 Bpiunranune cpeJHero HaKJOHA

[Tonmyuennnie n306paskeHNsT YACTO UMEIOT OOIINI HAKJIOH, KOTOPBIHT MOXKET TOSBAATHLCS MO Pa3-
HBIM TIPUYWHAM. JTO MOXKET OBITH PEAJIbHBIN HAKJIOH MOBEPXHOCTH; MOXKET OBITH TEMIEPATYPHBIH
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Cepsucubie GbyHKIUNA

OyHKIMH 00pAbOTKU TAHHBIX

Onepanyu ¢ JaHHBIMA

Yrenne ¢paiiioB pa3HbIX
dbopmaToB

Boccranosnenne daiiia K
MTEPBOHAYAIHLHOMY BULY
Coxpanenne daition
Vnanenue daition
Buzneosaxsar

3axBaT M3 UCTOTHUKOB
TWAIN

Coxpanenune n300paxKeHuii B
dopmare BMP, JPEG, TIFF
DKCIOPT TEKCTOBBIX JAHHBIX
DKCIOPT TPEXMEPHBIX
n3o0bpazkennii B popmare
VRML

I'pymnmosoit akcopt
n300pazkeHnit B Pa3INIHbBIE
dopmaTsl

BricTprrit mpocMoTp
OOJIBIITOTO KOJTMIECTBA
daiinos

Cnaita-oy

Ilegarn

IIpocMOTp TEKCTOBOTO
3aroJioBKa, (paitaa

Cozganre MakKpOKOMAaHT,
Buibop mpou3BobHOM
BETOBOI HAJIUTPHI
Broiaesenune obnacru
MPUBSI3KY TAJTUTPHI

Ormena mocyeHedt onepanun
3amuch n300paXKeHuil u TeK-
CTOBOIT nHGOPMAIMH B MTATIKY
obmena (clipboard)

Obpe3anue

MNusepcus

Vcpennenne

YBenudenne pe3KOCTH
OunpTp Bunepa
Memunannas ¢puibTpaus
OnruMusanus mKaibl
TpancnormpoBanme
IIoBopoT Ha TPOW3BOTHHBIIM
yroJ

BoipaBHuBaHUE 10 METKAM
BripaBuuBanue mo
BbIJICJIEHHBIM y9aCTKAM
BripaBuuBanme craiinoMm
CriaykuBaHme y4acTka
AHanu3 mepoxoBaTocTh
Iloporosas puabTparms
Boraucsenue nepenajia BbICOT
M0 WHTEPMEPEHITNOHHOM
KapTHUHE

Ycpemgaenue o CTpoKam
Ucnpasnenne nckakenni
Brornenenne 3epen
Brigenenne rpanuit
Jluneitnbie uUIBTPHI
(rpaiueHThl Pa3HOCTHOMN
marputieit, marpureit Cobemns
u [IpeBura, MaTpuIrsb
Jlamwaca u Taycca)
Mopdosoruueckue HGUIbTPHI
Koppensamuonubie dyHKIun

ITocrpoenue cevenmii (Tak
2K€ CO CJI0ZKHbIM 1Ipodusiem)
N3mepenne paccTosHUi
IlocTpoenne uzoanHMit
W3mepenne yrios
W3mepenne amux
MPOTSI?KEHHBIX O0bEKTOB
KonupoBanue BbIIETIEHHBIX
obJlacreit B HOBOE
n300paxkeHue

ITocTpoenne TpexmMepHBIX
n300parkeHni
Oypbe-aHaims
ITocTpoenne rucTorpaMm
pacIpeiesieHust 0 BBICOTE
Haxoxnenue o6bekToB
Haxoxxmenne crymeneit
ITocTpoenne KaTHOPOBOIHBIX
KPUBBIX

Haxoxx menne obbema,
00bEKTa, OrPAHMIEHHOTO
U30JIMHUEN

CiioxkeHre ¥ BbIYUTAHUE
M300pasKeHmii

M3menenne pasperienus
Borancaenne miomnaan
MTOBEPXHOCTH

Pennukanusa

IMoucserka (rpaguentHoe
peoOpa30BaHTE )
YiaBoeHue 4muc/ia TOUYEK

Tabsmma 1.1. @yHKIMY, peaJn30BaHHBIE B KIUEHTCKON YaCTH MTPOTPAMMHOTO 00eCIIeueHmsI.
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npouib —

NOBERXHOCTH
- nopepx40CTe NOCNE
BoIHMTaHKWA CpefHerd HaknoHa

ST B

Puc. 1.13. Beraurtanue cpegHero HaKJIOHA.

Jpeiid, KOTOPBIN TPUBOINUT K CMEIIEHNI0 00Pa3Iia BO BPpeMsi CKAHUPOBAHWST, MOXKET OBIThH MPOSTBIIE-
HU€ HEJMHEHHOCTH MhE30KEPAMUIECKOT0 MAHUMYIATOPA. Kak Obl TO HE OBLIO, MOsIBJIEHWE ODIIErO
HAKJIOHA HA M300paKeHUU OOBIYHO MEMIAET BBIABJIEHWIO CTPYKTYPbI 00bekTa. Jljs TOro, 9Tobdb
n30aBUTHCA OT 3TOr0 b deKTa, U3 UCXOIHON MATPHUIBI 3HAYEHUN BBIYUTAIOT IJIOCKOCTH CPETHErO
naksiona. ITogcuum 310 Ha npumepe Gyukuuu onuoil nepemennoit (puc. 1.13). Ilycrs umeercs rpa-
duxk yHKIME HA KOTOPOM 110 FOPU3OHTAJU OTJIOXKEHBL KOODJAMHATHL TOYEK BJIOJIb HAIIPABJIEHUS
CTPOKW, & TIO0 BEPTUKAJIM — BBICOTA MOBEPXHOCTH B ITHX TOYKAX. MbI MOIydnyivi mpoduiIb CTPOKH.
B sTom caydae smHust OOIEr0 HAKJ/IOHA MOYKET OBbITh HANIEHa METOJOM HAWMEHBINNX KBAIPATOB.
[Toce BeIauTaHMSA THHAN OOIIEr0 HAKJIOHA MOy IUTC HOBasA PYHKITHs, 001aCTh 3HAYEHNH KOTOPOIt,
KaK BUJIHO, 3HAYUTEIHHO yMEHBIIUIACD.

Anasiornyspie METO/IbI IPUMEHUMBI U JiJIs TPEXMEPHbIX u300pazkenuii. B pesysbrare momob-
HOM 0OPADOTKM MOJYyUAETCS MATPUIA C MEHLINUM JUAMA30HOM 3HAYEHWH W €e MpEICTABICHUE B
najguTpe u3 256 MBETOB CTAHOBUTCS 0OJI€€ HATISAIHBIM, MEJIKHE JETAJIH OTOOPAKAIOTCS OOIBITAM
KOJIMYECTBOM IIBETOB M CTAHOBATCH OOjiee 3aMeTHbIMU. HeTnHEeHOCTh The30MaHUIYIATOPA MOXKET
MPUBOIUTD TAKXKE K TOMY, 9YTO M300paKEHWe MOJIy4aeTcss BOTHYThIM. B 3TOM ciiyuae HY>KHO BBI-
YATATHh HE IJIOCKOCTH, a MOBEPXHOCTH BTOPOrO MHOPSIKA — [apadOJIMYecKyio Wiu ruiepbosmde-
CKYIO.

1.2.2 VYcpeanenue

Puc. 1.14. Ycpenuenne.
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I[Tomumo mosie3HOro curnasa Ha M300paKeHWH BCEr/ia IMPUCYTCTBYET IIyMOBAasl COCTABJIISIONIAS.
Yrobbr yOparh €e, 9aCTO JIOCTATOYHO 3aMEHHTD 3HAYEHHWE B KaXKJI0M TOYKE CpegHuM apudMeTH-
YECKUM 3HAUEHUI BCEX TOUEK B HEKOTODOIl Gimxkaiimeii ee okpectHoctu (puc. 1.14). Takoii meros,
XOPOIIO TTOAXOIUT JJIst YAAJIEHUS MTyMa ¢ n300paKeHuil KPYMHBIX 00bEKTOB.

B kadecTBe HArISIIHON UILIIOCTPAIMY K YCPEIHEHUIO ITO OKPECTHOCTU CHOBA PACCMOTpUM (DYHK-
A0 OJHOW TIePEMEHHOil, TO eCTh CTPOKY €O 3HadeHusiMu. IlocTpoum rpaduk, Ha KOTOPOM IO TOPH-
BOHTAJIM OTJIOKUM KOODJIMHATY TOYKH, & [0 BEPTUKAJIM 3HAYeHUs (DYHKLIUKU B TOYKAX (HALpUMEp,
BBICOTY TIOBEPXHOCTH). B pesynbrare momyuntcst mpoduab crpoku. Ha puc. 1.14 n3obparken 3ToT
npodub 10 U mocae GUILTPAINH.

Ecnm takas oOpaboTka HE TIOMOraer — HAMpPUMEp, €CJIM YPOBEHb IyMOB CPABHUM C YPOBHEM
curHajga — Tpedyercs MpuMeHeHue 00Jee CTOXKHBIX MeTOI0B. MOXKHO MOIPOOOBATH BBIIETUTD ITO-
JIe3HBIH curHas, yopaB BHICOKOYACTOTHYIO COCTABJILIONLYI0 MCXOMHOrO curHasa. Jleraercsa 3to npu
nomoru Pypoe-buabrpamnum.

1.2.3 Meaunannasa dbuabTpanusd

—N
- _‘/ -

Puc. 1.15. Megnanmast puabTparms.

Xoporiue pe3yabTaThl JAeT MeAuaHHas PUIBTPAIUs. JTO HEJMHEHHBIN MEeTO 00PabOTKY M300-
parkeHuit, TO3BONAIONHIT yOpaTh pe3Kne BbIOPOCHI, HO, B OTJIMYHE OT YCPEIHEHHs, COXPAHIIOIIII
crynenbku. [losicaum sror meron npumepom. Ha pucynke 1.15, Kak u paHbIiie, 10 TOPU3OHTATIH OT-
JIOXKEHA, KOOPJMHATA TOYKH, II0 BEPTUKaAJIH - 3Hadenue. [lonydaerca npodunb crpoku. s duib-
TpyeMmoil TOuKu OepyTCsi 3HAUEHUsT €€ COCeIeil W 3aHOCITCS B TADMUILY. DTa TAOJIUIA COPTUPYETCS
10 BO3PACTAHUIO, W 33 HOBOE 3HAYEHUE TOYKU TPUHUMAETCS 3HAYEHUE U3 CPEIHeH TIeiKN TaDIHIIbI.

Takum obpasom, ecin B TOUKE OBLT BRIOPOC, TO OHA OKA3BIBAETCsS HA KPAaid OTCOPTUPOBAHHOM
TaOIUIBL U HE TONaaeT B OTGUIbTpoBaHHOe n3odbpaxkenue. CTymeHbKY Ke OCTATCA 6e3 N3MEeHEHU s
(puc. 1.15). Eciiu cpaBuuTh ycpejHeHue u MeAuaHHyo (bUIbTPALMIO, TO JIEIKO 3aMETUTh PA3JIAYMs
B KOHEUYHBIX pe3ynabrarax (puc. 1.14, 1.15).

1.2.4 YcpeaHeHue 1o cTpokKam

N3obpaxkenus B CKAHUPYIOIMIEH 30HI0BOM MUKPOCKOIHH (DOPMUPYIOTCS mocTpouHo. KcrecTBen-
HBIM 00Pa30M, TIOSIBJISIETCS BbIJEIEHHOe HallpaBJieHne (Hamnpas/enue hOpMUPOBAHUS CTPOKH ), BIIOJIb
KOTOPOTO m300pazkeHne mMeer XapakTepHbie ocobenHocTu. Jleio B TOM, 9TO CKAHUPOBAHUE CTPOKHU
[IPOUCXOAUT OBICTPO, & IPH IEPEXO/Ie C OAHON CTPOKU HA IPYIYIO IMIPOXOAUT HEKOTOpOoe Bpems. Ilpu
TOM MOXKET MPOU30UTH COOIi, W CJIEIYIONINE CTPOKN OKAYKYTCS PE3KO CABUHYTHIMY BBEPX UJIN BHU3.
Ha m300parkennn mosiBIseTCss TOPU3OHTAIbHAS CTYIEHbKA, KOTOPO# HET Ha PEAHHON TOBEPXHOCTH.
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Puc. 1.16. 1I306paxkennsi MHOrOKOMIIOHEHTHOM opranndeckoii mieaku. CiieBa — 10 ycpegHeHust 110 CTPOKAM;
crpaBa — I0CJIe yCpeJHeHud.

Yro6b61 yOpaTh 3TOT A6 EKT, IPUMEHIETCS YCPeaHeHne 1Mo cTpokaM. Bee cTpoku m300pazkenus CIBu-
raloTCsd BBEPX WJIM BHU3 TAK, 9TOObI MX CpEAHHE 3HAaUeHHs ObLin oauHakoBbI. [Ipu aToM mpoduib
CTPOKM OCTAETCs MPEKHUM, 8 TPOMUIL CTOJI0NA MEHAETCS — UCUE3AI0T CTyneHbku (puc. 1.16).

1.2.5 IloacsBerka

YestoBeueckuii 171a3 JIydIne Pa3aIndaeT KOHTPACTHBIE TpeaMeThl. [loToMy Ha n300paskeHun, riae
[BETOM TIE€PEIAETCs BHICOTA, MEJKHE JeTall He 3aMeTHbI Ha )OHE KPYITHBIX 0OBEKTOB.

Ectp cnocob coBmecTuTh mHGOPMAIIAIO O BBICOTE 00bEKTa ¢ MHMOPMAIHEHl O BBICOTE MEJIKOIt
JleTajid HaJl ero noBepxuocrbio. [IpegcraBpre, 9TO BBI JIETUTE HA CAMOJIETe HAJ, rOpamMu. Bbl sCHO
pa3InvaeTe BCE KOJLYaphl U YTECHI, XOTs 10 CPABHEHUIO C CAMUMU BEPIITUHAMHY MEPENAJT BHICOT TaM
COBCEM HEBEJIMK. DTO MPOUCXOAUT OjIaromaps urpe cBeta u Tenu. KCm COHIE B 3eHUTE, TO TOpH-
30HTAJIbHBIE YIACTKY TOBEPXHOCTHU OYIyT OCBEIEHBI CUIbHEE, YeM CKJIOHBL. [10 BeimunHe TeHu MO3r
CaM PACCYUTHIBAET BBICOTY OOBEKTA.

Takum 06pa3om, ecIu CMOAEIUPOBATH Ha N300pazkeHnn 3P HEKT OCBEIIeHHsI, TO MEJTKHAE TETATH
OpOSBIAIOTCA 6e3 moTepu HHMOPMAIK 0 KPYTHBIX o0bekTax (puc. 1.17).
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Puc. 1.17. Kommbiorepaas 06paboTKa MMO3BOJLIET MOBBICUTH KOHTpacT u3obpaxkenuti. CieBa — mucxomuoe

n300parkenHue; crpaBa — u300parkeHue C mpuMeHeHneM 00KoBoU noacseTku. Vcciaemqyemprit 06bekT — Oak-

teprn Escherichia coli (kxumeunas mamouxa). Pasmep xazpa 4,6 x 4,6 mxm>.
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Yupapjenue C3M

st yupaBienusi CKAHUPYONUMU 30H10BbIME MUKDPOCKOamu cepun PemToCKaH UCHOIB3YI0TC
IMporpammer “@emtoCkan Onnaiin” u “Fmboard” . Fmboard — mpusioxkenue 1715 mpocMOoTpa, COOBITHH
cepBepa, uaMenenus npoduas (npodusieil) MEKPOCKONA, 8 IMUHUCTPUPOBAHUS MoJb30Barenei. C
€ro TOMOIIBI0 MOYKHO YIPABIATH KAK MHUKPOCKOIIOM, KOTOPBIH JOKATBLHO MOICOEIUHEH K JTAHHOMY
KOMITBIOTEDY, TaK U YIAJEHHBIM MUKPOCKOIIOM.

[Tporpamma “@emtoCkaH OHnaiin” — 3T0 KJIMEHT, OCYNIECTBISIONUN yIPABICHIHE MUKPOCKOIIOM
KaK Ha JIOKAJILHOM, TaK W Ha YIAJEHHOM MPUOOpe.

2.1 Cepsep

ITporpamma-cepeep (daiin fssrv.exe) aBiseTcst CUCTEMHOM CIyKO00i ONEPAIMOHHON CHCTEMBI
0JI0Ka YTIPABJIEHUsI, ¥ 3AMIYCKAETCA aBTOMATHYECKHU TIPU €€ crapTe. s ympaBaeHns MUKPOCKOIOM
C YJAJIEHHOTO KOMIIBIOTEPA He 00s3aTe/IbHO BXOAWTH B OMEPAIMOHHYIO CHUCTEMY OJIOKA yIIpaBJie-
uus. Jlyis ynpasiieHusi CEpBepoM 1 ero HacTpoiKaMu ucioJib3yercs nporpamMma Fmboard (puc. 2.1),
daiin fmboard.exe. [Ipu MuHMMU3aIKMK OKHA IIPOIPAMMbI OHA MCYE3aeT U3 CIUCKA 331a4, U OCTAETCs
TOJIBKO B BUJE 3HAYKA, & e system tray (cumcremuO# TaHe M, OOBIYHO PACIOIOKEHHON B HUKHEM
OpaBoOM yIuIy 9Kpana). [Ipu 1BOWHOM HasKaTHU MBIIIBIO HA 3HAYOK OKHO BOCCTAHABJIUBAETCS B IED-
BOHAJYAJIHHOM Buje. Haxkaruem mpaBoit KHONKY MBIIIHM HA 3HAYKE BHI3HIBAETCS MEHIO C KOMAHIAMU,
KOTOPBIE MOXKHO BBITIOJHUTDH, HE BOCCTAHABIMBAST OKHO MPOrPAMMBL.

2.1.1 IIporpamma MOHUTOPMHTIa U HacTpoiiku cepBepa Fmboard

B pabouem okme Fmboard pacmosioxkenbl manesb WHCTPYMEHTOB, KOHCOJb, OKHO COOOIIEHHIA,
OKHO OIIMDOOK, OKHO CO CIMCKOM KJIMEHTOB, ociuuiorpad, xkaonku 3arpy3ku DSP u Bbixoma us
nporpammbl (puc. 2.1).

[Ipu nakaruu J1€BOIT KHOMKOM MBIMK HA WKOHKY mporpammbl Fmboard B BepxHeMm jileBOM yTiTy
OTKPBIBAETCSI OCHOBHOE MeHI0. KpoMme TPUBHANBHBIX ONepalyii B HeM MOYKHO 3a0yCTUTh TECTHPO-
Baume mamsaTu miarbl DSP rectupoBanue wacrorubix reaeparopo u IRQ. dr1o gumarnocruaeckue
[POIPAMMbI, UCIOJIB3YEMbBIE IPU YCTAHOBKE W I1EPBOI HACTPOHKE MPpubOpPa, SKCIEPUMEHTATOD HUKO-
I8 HE UCIOJIb3yeT WX B X0/e paboThl. Tak yKe B 3TOM MEHIO HAXOAWTCS KOMAHIA MOIKJIIOUYEHUST K
cepsepy Connect, mocTymHas Tak Ke Ha MAHEIW WHCTPYMEHTOB. IIpu BHIOOpE 3TON KOMAHIbI BbI-
BOJUTCHA OKHO /i BBoJa IP-azpeca uim umenu mukpockona (06br9u0 Buga FSxx e xx - HOMep
upubopa).

19
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2010.12.09 14:09:23.578 started: watchdog

2010.12.09 14:09:23.593 started: driver

2010.12.09 14:09:23.640 started: server

2010.12.09 14:09:23.671 downloading...

2010.12.09 14:09:23.703 16-bit Bus 10 mode detected

2010.12.09 14:09:23.906 testing IRQ

2010.12.09 14:09:23.968 DSP board downloaded successfully

2010.12.09 14:09:23.984 DSP program (16-bit) build version: 16.15

2010.12.09 14:09:26.093 SPM initialized

2010.12.09 14:30:16.370 control stream bound from atc-it-nb1.nanoscopy. org: 293¢

H
Def Download

Close

Puc. 2.1. Pabouee oxHO mporpaMMsl ynpasieHus cepsepom Fmboard. 1 - manmens mHCTpyMeHTOB, 2 - 3a-
KJIaJIKa KOHCOJIM, 3 - 3aKJIajKa cool0ieHuii, 4 - 3akjaajka OomubOK, D - 3aK/IaJKa CIUCKAa KJIUEHTOB, 6 -
ocumtorpad.
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Fmboard
TS lE g m e )

Puc. 2.2. Bug MuHNMU3MpOBaHHOTO OKHA mporpamMbl Fmboard.

ITanenp MHCTPYMEHTOB

Ha nmamesm WHCTPYMEHTOB HaXOAATCA (C/IEBa HAIPABO): KHONKHU OBICTPOrO MOABOIA U OTBOIA
CTOJIMKA, KHOITKA BKJIIOYEHV S /BHIKJIIOUEHHS TINTAHNUS JBUATATEINs (€CIIM 9Ta BOSMOXKHOCTh BKIIOYEHA
B KOH(MDUIYPAIKH), KHOIKA IIOJKJIIOUYEHHs K CEPBEPY, KHOIKA 3arpy3KH MPOrPAMMbI CUTHAJIBHOIO
[IPOIIECCOPA, KHOMKA BbI30BA OKHA KOH(UTYPAIWK, KHOIKA KOHTPOJIS COCTOSHUS CUCTEMHOM CITy K-
6b1 (cepBepa), KHOLKA BKJIIOYEHUs / BBIKJIIOUYEHUS 3BYKa, KHOLKKA 'POMKOCTHU, KHOILIKA CBOPAYUBAHMSI
okHa (B CBEPHYTOM COCTOSTHUM BBIBOJUTCS TOJHKO OCHMJIOrpad U MaHe b WHCTPYMEHTOB, 3aro-
JIOBOK OKHA, YMEHbBIIEH, OKHO PACIIOJIaraeTcs MOBEPX BCEX OCTAIBHBIX OKOH ), KHOIKA, BBIBOJA OKHA
About (o nporpamwme).

[Ipu nepBoHavabHOI ycTaHOBKE 06PA3IIA OMEPATOD MOXKET BBINOJIHUTH OBICTPBIN TOIBO/, CTOJIHU-
Ka, 9TOOBI YCKOPUTH IIPOoIecc moasoaa. Ilpu nHaxkarum Ha KHOUKY &= cronuk ¢ 00pa3noM HAYUHAET
OMyCKAThCs JI0 TEX MOP, TIOKA KHOMKA, He OyIeT HaykaTa BO BTOPOi pa3. [Ipu 3ToM ciemyer Bu3yaib-
HO KOHTPOJIMPOBATH TOJIOXKEHNE 30HIa BO M30EKAHUE €ro MOBPEXKICHWUSA. AHAJOIHYHO meficTByer
KHOTKa == JIJIsI TIepeMeITeHnsT CTOJINKA BBepX. VICIOIb30BaTh 3TH KHONKH 0e3 0co00it HeoOXOmu-
MOCTH HE PEKOMEHJYETCs, TOCKOJIbKY 9TO MOXKET MPUBECTH K TOBPEXKICHUIO WIJIbI U MUKPOCKOIIA.
Ha mpaxTuke mepemeriienne CTOINKA PEAKO OCyImecTBasgercd u3 mporpamMbl Fmboard. Kak mpa-
BHUJIO, BCE OLIEPALMH TAKOI'O POJA HPOU3BOJAATCS IIPH IIOMOINIY KJIMEHTCKONH YACTH IPOIPAMMHOIO
obecrievenns.

Knomka H OCYIIECTBJIAET Tepe3arpy3Ky mporpamumbt maarkl DSP. Ilpu sTom mpoucxonut kaaub-
poska AIIII, ycranoska madanbubix 3Hadenuil IIATToB u ocraHOBKa TEKYyIIEro CKAHUPOBAHMS, HO
1ocJIe 3arpy3Ku BCe TEeKyIIUe IapaMeTpbl CKaHUPOBaHus (IIOJI0KEHUE [TbE30MAHUIIYJIATOPOB, OLOD-
HOE 3HAYEHKE TOKA, 3BeHbst OOPATHOI CBA3M U T.11.), YCTAHOBJIEHHbIE KJIMEHTOM, BOCCTAHAB/IMBAIOTCS.
BoInoHATE 3Ty Omepalnio HyKHO MPU KayKIOM BKJIIOUEHHN OJIOKA TPeodpa3oBaTeieil, a TakKe Mpu
U3MEHEHUN TTapaMEeTPOB CEPBEpPA.

KHOIKA BK/IIOUCHHS 3ByKa Ml BBIBOIUT cHrHAJ ¢ ocuumtorpada Ha 3ByKOBOE YCTPOHCTBO, yCTa-
HOBJIEHHOE HA KOMIIbIOTEDPE, €CJIM TaKOBOe cyiiecTByeT. IIpu 3ToM apyrue mporpamMmbl HE CMOTYT
BBIBOJIUTH 3BYKOBbIE cooOImenus. VI obparHo, eciiu 3ByKOBOE yCTPOMCTBO y2K€ 3aHATO JAPYIrOil 1mpo-
TPaAMMOIi, BKJIIOUEHNE 3BYKa HEBO3MOXKHO.

Kuonka cBopaunBamust OKHa L& 03B0JIsIeT BO BpeMsi CKAHMPOBAHUS BUIETh CUTHAJI OCIIIIOrpada
¥ BCErJa MMeTh B JOCTymHOCTH KHOMKH Fmboard’a, HO B TO ke BpeMms He TepATb MECTO Ha pabodeM
crosie it pa3Melienust OKHa nporpamMbl Fmboard nesukom. MunumusupoBantoe okHO (puc. 2.2).
OyZeT PaCIIOJIOZKEHO MOBEPX BCEX OCTAIbHBIX OTKPBITHIX OKOH.

OxkHa coolIreHnii

B okue coobmenunit Console BbiBoauTcst nHGOPMAIHS O COCTOSTHUN MPOTPAMMBI B BHJIE KOMAaH]T
CUCTEMHOI KOHCO/IM. BHIU3Y OKHA HAXOAUTCS CTPOKA BBOJAA KOMAaH. 110/IHBIN CIMCOK KOMAaH I MOXKHO
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HOJTy YUTh, BBeAd KoManmy ! miau help. Pabora ¢ cucTeMHOI KOHCOIBIO JOIZKHA, BBIIOIHATHCS TOJBLKO
OIILITHBLIM II0JIb30BATEJIEM, IPOLIEAINM Kypc 00ydenust pabore ¢ Hero. Ouucanue 1000 KOMaH bl
MOKHO TIOJIyYUTh, HAOPaB ! W UM KOMAHIBI, HATPUMeEp, ! constant.

B okue coobmenuit Events BoiBonuTcst nadopManys 0 COCTOSHUN MUKPOCKOITA, W BCEH UCTOPUHU
TEKYIEro Ceanca CkanmpoBaHus. Ha MUKpOCKOMaX € pa3me/bHBIMU OJIOKOM mpeobpasoBareseil u
6JI0KOM ypaBJieHus Bce cooliienust xpansrcs B daidise suna evt%y%m%d.log (%y%m%d — rexy-
LIMe IoJl, MECl, U YMCJI0) B noJKaraiore Logs HHCTAUISIMOHHOIO KATaJIora.

B okne Errors — wadopmainsg o6 ommrbkax B paboTe MUKPOCKOTA, HATPUMEDP, O BHE3ATTHOM
OTKJIIOYEHUHU TIOJIb30BATE IS TIPU COOe B CeTu W T.M. Ha MEUKPOCKOMAX € Pa3aeIbHBIMU OJIOKOM TIpe-
obpasoBareneil n 6J10KOM ynpaienns (aiin ommboK HasbiBaeTcs err%y%m.log m xpaauTesa Tak ke
B Karasiore Logs. BoeiBom sr060ro coobinenusi cOnMpoOBOXKIAETCsS 3BYKOBbIM curaasiom. HacTpoiiky
3BYKOBBIX CHUI'HAJIOB MOXKHO M3MEHUTh Yepe3 NaHe/b yupasieaus Windows, 3alyCTuB IPUIOKEHNEe
HACTPONKU 3BYKOB U ayJUOYCTPOUCTB.

CHOmncok KJIMEHTOB

B crnucke KIMEHTOB BBIBOJSATCS MMEHA MTOICOEIMHEHHBIX MOIH30BATENEH U BEJUIUHA 3AIMOJTHE-
uus 6ydepos. [Momp3osarenn, nogkmodennbe B peskume Client, orobpazarorcsa co 3paukom e B
pezkume Master — co 3uauxom 4. Beibpas 01HOIO WM HECKOILKUX KJIMEHTOB, L0 HAXKATHIO 1IPABOIl
KJTABUIITU MBI MOYKHO OTCOEIWHUTh WX OT CEPBEPA WJIU MOCJaTh uM coobienue. [Ipu nepenoHe-
Hun Oydepa KJINEHT OTCOEIUHSIETCS aBTOMATHIECKH.

Ocmunnorpad

B oxme ocmmmorpada BBIBOAUTCSA TIO BHIOOPY CUTHAJ 0OpaTHO# cBs3m H, curHan ommbKu o6-
parroii cesizu Def (AIIIT 1) wam curnan Fric (ALIIT 2). Beibop ocymiecTBasieTcss TPH MOMOIIBIO
KHOTIOK, HAXO/SIIUXCA CnpaBa orT okHa. CurHaj, BBIBOAMMBIN Ha OCHUIOrpad, aBTOMATHIECKU
MacIirabupyercs TakuM obpaszom, 91o 0 HAXOAUTCS B TIEHTPE OKHA, BECh CUTHAJ YMEIAeTCs B OKHE
ocrutorpada, MmoJoKUTENbHbIE 3HAYEHNS BBIBOIAATCSI B BEPXHIOIO YacTh OKHA. B mpaBoit gactu
okHa ocnuorpada HAXOAUTCA JorapudMuaecknii 15-CerMeHTHbIH HHIMKATOP Macimraba, Kaxk-
JIbI CETMEHT KOTOPOTO COOTBETCTBYET OJHOMY OutTy curnaja. Jlanabie mjis ocnuiiorpada dura-
IOTCsI HETTOCPEICTBEHHO U3 JApaiiBepa, MUHYsI CEPBEP, 3TO 00ECIEINBAET BHICOKYIO CKOPOCTH PAOOTHI
ocrumorpada. B Texkyrmeit Bepcuu mporpaMMHOTO 00ecIedeHusT OCITHIIOrpad OTKIIIOYeH.

3arpyska miaatel DSP

C momorpio kuHONKE Download mam xkHOMKH 4l B 06O MOMEHT MOJKHO BBITOJHHATD 3arpys-
Ky mporpammvbl B DSP. 91y omeparuio He0OXOAMMO BBITIONHATH MOCTE KAXKIOTO BKJIIOYEHUS OJI0-
Ka mpeoOpasoBaresieil, Tak KaK BO BpPeMsl 3arPy3KH MPOUCXOJUT YCTAHOBKA HAYATBHBIX 3HAYCHUH
[TATIos u kamubGposka AIIIl. Barpy3ky He peKOMEHIyeTcs BBINOJHATH BO BPEMsi CKAHUPOBAHWS,
T.K. 9TO OCTAHOBHUT TeKyIee ckanupoBanue. [locie 3arpy3ku Bce TEKyIue mapaMerpbl CKAHUPOBa-
Hus (MOJIOKEHNE MHe30MAHUILYJIATOPOB, OMOPHOE 3HAYEHUE TOKA, 3BEHbs OOPATHON CBA3M W T.II.),
YCTAHOBJIEHHBIE KJIHEHTOM, COXPAHSAIOTCH.

2.1.2 Koudurypanusa cepBepa

OxHO KOHDUTYpaAIIUK CepBEpPa MOYKHO BBI3BATH HAYKATHEM KHOTTKH 1% na manesm WHCTPYMEHTOB,
WJIM HAYKATHEM JIEBO KHOMKM MBIITM HA 3HAYKE MPOrPAMMBI B System tray u BHIOOPOM KOMAHIBI
Options, wim BeIOpaB Ty KOMAHIy W3 CHCTEMHOTO MEHIO, KOTOPOE TOSBJISIETCS NpPU HAXKATUU HA,
3HAYOK B JIEBOM BEPXHEM YIJIy OKHA MpPOrpaMMbl. B okHe KOH(MUrypaluu 3aa10TCs 3HAYEHUs, KO-
TOPBIE OLIPeesAI0T IIPAaBUJIbHOE IIOBEJIEHUE CepBEpPa U BEPHYIO MHTEPIPeTAlUiO JAHHbBIX, II03TOMY
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Profiles IUsers | Calibration |

Current profile [delault

Profiles list

Name | Path
calibration.ini

Delete | Henama..l Save... | Upload... |

0K | Cancel | Apply |

Puc. 2.3. Baknanka ynpasieaus mpodUIsaMu.

U3MEHEHUE ITUX 3HAYEHWH PEKOMEHIYeTCs TOJIBKO ONBITHBIM TOJIh30BaTe/IsM. BHU3Y OKHA HAXO-
nasres Tpu Kaornku - Ok, Cancel u Apply. Ilpu waxkaruu Ha KHONKY Apply TPOHCXOAWUT 3arpy3ka
HOBOIT KoH(uryparmuu cepsepa 6e3 3aKpPbITHsI OKHA HACTPOIKH.

IIpodunnan

Habop kamnOpOBOYHBIX KOHCTAHT, TPUCYIIUX YCTAHOBJIEHHON MEXaHUIECKON JaCTH MUKPOCKOII,
u O/10Ky mpeobpa3oBareeil, Ha3bBaeTcs npoduaem npubdopa. I[Ipoduns comepkurcd B TEKCTOBOM
Bue B daiise ¢ pacmupenueM .ini. Ilpr 3amene gacreit MUKpPOCKOITa, HEOOXOIMNMO YCTAHOBUTD HOBBIiT
poduIib, MPEJOCTABJIECHHBIH TPOU3BOAUTENEM. Y IPABICHUE TPOMUIAMEU IIPOU3BOAUTC HA 3K
ke Profiles okna koudurypamnuu cepsepa (puc. 2.3). [lepBoHaUAIBLHO CIUCOK COAEPIKUT TOIBKO OIUH
npoduib, ycranosaenubilt o ymondanuio (default), on ke ycranosnen kak Texkymmii (Current).
s Toro, 9robsl paboTarh ¢ ApyruM mpoduieM, ero HyKHO J00aBUTh B CIIHUCOK YCTAHOBJIEHHBIX
npodueit. I 3TOro MOKHO MOWTH AByMsi myTaMmu. IlepBbiii BapuanT — HaxkaB Ha KHOIKY New
co31aTh HOBbIII IpoduIb (KOIUIO TEKYIEro), Boibpars ero rexyumM (B Bepxuem mose Current profile
U M3MEHUTb HeoOXo/nuMble KOHCTaHThI Ha 3akiasike Calibration. Bropoit BapuanT — eciin y Bac yxke
ecth baiin npoduis, 3arpy3uTh ero Ha cepsep ¢ nomornbio kuonku Upload. Eciau npu naxkaruu
Upload e BoiGpan uu onun npodub, TO OyAeT cO3/1aH HOBLIN, nHaYe - 3aMeHeH (aill BHIOpAHHOTO
IpOQHIS.

Tak ke Ha TOI 3aKJIaKE MOXKHO MEPEMMEHOBBIBATH TPOMUIIN U yaaasaTh auiiaue. MoXHO Tak
2Ke COXpaHuTh (daitn mpoduiisa Ha JUCK I Pe3epBHON KOINH.

IToan3oBaTenn

HocTym K cepBepy ONpeesseTcss Ha OCHOBE OIpe/Ie/IeHus TPUHAJIEKHOCTH TOIh30BaTEN K
OIHOM U3 Tpynn moib3oBarenei. [To ymomganuio, cymecTByer Tpu rpyMibl mojab3oBareneiit — An-
munucrparopsl, [lons3zosaresu u l'ocru. Eciu nvs monbp3oBaresist He NpUCyTCTBYeT HUA B OJHOM u3
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Profiles  Users ICaIiblalionI

Groups

Name I Permissions Users
Administrators admin,manage,...

Guests manage,connect
Users manage,connect

Group permissions

Admin
Manage
Connect

Group users

Name
Delete I Rename... | User

Bl
El

New... | Delete IHenama..l

Set password...

Puc. 2.4. Bakagka ympaBjeHUs T0/Ib30BATE/ISMHA.

TPYTT, WJIN OH BBeJ HEMPAaBWJIHLHBIN TTAPOJIh, TO MOJH30BATETh ABTOMATUYECKN CHNTAETCA TTPUHAI-
JiexKarmM K rpymmne rocreit. Bee mosb3oBaTesm 0HON TPYMIBI UMEIOT OJWHAKOBBIE TMPWBUJIETHH,
npuCcBOeHHBIE 3TOH rpymnmne. CyInecTByer Tpu BUIA ITPUBUAJIETHIA:

e admin — aMUHUCTPUPOBAHUE — MTO3BOJIAET TOJAKJIIOYATHCS B PEsKUME master 1axke eciiu yKe
€CTh KJIMEHT, MOAKII0YeHHbIi B pexkume Master. Ilo3Bossser m3MeHsITh 3HAUYEHHS KOHCTAHT
uernocpeictBeHHO 13 PemtoCkan OHnaliHdepes naHe b aIMUHECTPATOPA.

® manage — yIpasJieHHe — MO03BOJISET MOIKJII09aThCs B pexkume Master mjis ynpaBjienus MuK-
POCKOILIOM, €CJI HET JIPYIroro KJIMEHTa, HOJKJIIOYEHHOI'O B 3TOM peXKUMe.

® connect — MOJCOEIMHEHNE — TO3BOJIET MOAKJII0YATHCA K MUKpOcKony B pexkume Client mist
MOJTyYeHUsT M300parKeHuii, HO He TaeT MPaBa U3MEHATH MapaMeTPhl CKAHUDOBAHIS.

Vrpasienue rpynmaMu U MOJIb30BATEIAMYU TPOU3BOAUTCA Ha 3akjaake Users (puc. 2.4) okHa
koHuUryparmu cepsepa. s pe1akTupoBaHus CBOWCTB KOHKPETHON IPYIIBI UCITOIB3YETCs MpaBast
9aCTh 3aKJIAJKH, COCTOSHIE KOTOPOI OOHOBJISIETCS TTPU CMEHE BHIODAHHOW T'DYIIIbI.

B cnwmcke mosib3oBaTesneil, mpuHAIIEKAIUX TPYIINE, KAXKIOMY MOJIb30BATENI0 TPUCBANBAETCSI
naposib. [lepBoHayaspbHO y BCeX mOIb30BaTEJEN MAPOJIb HE 33/1aH; €r0 OMPEIEJIsieT OIepaTop cep-
Bepa u coODIIAeT KJIMEHTAM, 9TOObl OHM MOIJIA HCIIOJIb30BATH ITOT HAPOJb IIPHU MOAKIIOYEHUH K
MuKpockory. CMeHUTh TapoJib MOKHO HayKaB Ha KHOMKY Reset password.

OO6mras kaMb6poBKa

Baksazka Calibration (puc. 2.5) n03BossgeT PeJAKTHPOBATH OCHOBHbBIE IIADAMETPbI MEUKPOCKOIA
Y IPUBOJXATH KOH(MUIYPAIUIO IPOrPAMMHOIO ObeciiedeHus B COOTBETCTBUE C AINaPaTHON KOoHDU-
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Profiles | Users ~ Calibration I

Device Isellings,ini

Parameter

a0 Hysteresis
Bo Log
o Events
3 Save threshold
3 Erase threshold
110 Errors
3 Save threshold
w3 Erase threshold 10
10 Download on startup
EIDSP Mode Auto
ats Client interface fsvarlist.1.4
o Security
a0 DAC Max., V
0 ADC Max., V
o Ut
oo Max., V
an Bias, m¥/
oo Freq. Max., KHz
00 Z Ampl. Max., mV

O VI N

Puc. 2.5. Bakmaaka KaJauOPOBOTHBIX KOHCTAHT.

rypamueii. Habop mapamMeTpoB, ompenessiiomnx KOHMUTYpPAINIo TPOTPAMMBI, COMEPKUTCS B (daii-
qe settings.ini. Ilyts x sTOoMy dailny 3amaercs B BepXHEl 9acTh 3aKJIaIKd B djieMente Variables.
OcranpHy10 4acTh 3aKJIaJKH 3aHUMAET TabJIUIA, B KOTOPOl MOYKHO DEJIAKTHPOBATH 3HAYEHUST KOH-
cranT, cogepKamuxcs B daitre npoduiis npubopa (cm. 2.1.2). KaniubpoBouHbie KOHCTAHTHI 33a10T
apamMerpbl MEKPOCKOITA, MO3BOJIAIONIHE TPeo0pa3oBaTh MudPOBbIE 3HAYEHUs] B PEATbHBIC BEJIUYIU-
HbI — BOJIBTbI, HAHOMETPbI, aMIepbl U T.11. Takke B Tabsuile IPUCYTCTBYIOT 3HAYEHUsI, OLPeIeis-
I0IT[FIe HAJINYHE WJIN OTCYTCTBHE HEKOTOPHIX OMITHOHAIBHBIX KOMIOHEHT MUKDPOCKOTA, W 33 IAI0MIHe
pexuMbl ero paborsl. [lo maxkarnio kinasurmu Ok mim Apply 3HadeHWsT KOHCTAHT OyIyT 3aTHCAHDBI
B daitn rekyiero npoduis, a ecau Buiopan npoduns default, To B daitn calibration.ini. OxHoBpe-
MEHHO Oy/leT mepe3arpyzkena KoH(MUTYpaIys cepBepa MyTeM MOChLIKA KOMaH/bl KoHcou reload.

[Monpobuoe onucanue koucrant npuseseno B npuioxkenuu C. Ilpu pabore B mrarHOM pexxume
MCTIOTB3YETCST TOJHKO MaJiast YacTh HACTPOEK.

e Download on startup Ilpu noaksoueHrr K MEKPOCKOITY 3arpy3ka mporpammbl B miary DSP
(Download) moxer npoucxoaurb apromarudecku. [jis 9T0ro 3HadeHue JAHHOIO LapaMerpa
HY>KHO M3MEHWUTH Ha YeS. DTO ymoOHO TP yIAJEHHOI paboTe Ha MUKDPOCKONE, KOTIa HeT
JIOCTYTIA K CEPBEPY.

e Security 9Tta rpymnma 3aKIaJ0K OTBeJaeT 3a MmudpoBaHne MPHU mepeade JaHHBIX OT CepBepa
kK kjauenty. [lo ymonganuio 3uadenue mapamerpa Encryption ycramosieno Disable, To ecrs
mrpoBaHNe OTKII0YEHO. PeKOMEHIyeTCsl BKIIOYNTH MU POBAHNE €CITH TAHHBIE TIEPeIat0TCs
3a Hpelesbl JIOKAJbHOR ceTu.

o Precise XY DACs Ilpu pabGore Ha MaJl€HBKOM IOJI€ CKAHUPOBAHUS, MUKPOCKOI MOYKET aBTO-
MaTHYECKHU MEPEXOJNTH B PEXKUM O0JIee BHICOKOTO paspernienusi B miIockoctu X Y. st aroro
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3aIefICTBYIOTCS Clienuaibibie yeuaurean. [lo ymomdannio 3ra pyHKINs BKIIOYEHA, 3HAYCHUE
rmapaMerpa yCTaHOBJIEHO Precise, HO B HEKOTOPBIX CATYaIldsaX OHA MOXKET Memarh pabore. 13-
3a CMEHBI CXEeMbI TTO3UIIMOHUPOBAHUS TPUOJINKEHHBIN KAIP YACTO OKA3BIBAETCS PACIOJIOXKEH
He TaMm rae Bel xorenu, a 3amMeTHO CABUHYT. KCm TOYHOCTH KAQJIPUPOBAHUS BaXKHEE pa3perre-
HUs B IUIOCKOCTH XY, TO PEKOMEH/LyeTCsa OTKI0YuTh 31y (ynkuuio (Disabled).

e Resistance / Mode DTor napamerp onpeieser TUIL CXeMbl, 10 KOTOPOW PEriuCTPUPYETCs CO-
IpOTHUBJIEHUE TPU paboTe B PE3UCTUBHOM PEKUME: C JICTUTEIeM Uiu 6e3 Hero.

e AFM / Cantilever Regidity 9ror napamerp 103B0Jisi€T YCTAHOBUTH TOYHOE 3HAYEHUE YKECTKO-
CTU KaHTHUJIEBEPA, HMPEJIOCTABICHHOE [IPOU3BOIUTENEM. DTO HYKHO JI€JaTh, €Cu Tpedyercs
TOYHO M3MEPHUTh BEJUYUHY CHUJI, CHATH CUJIOBbIe KpUBble. [Ipu 0OBIUHON padoTe B PEsKUME
Tornorpadun ycraHaBINBATH TOYHbIE 3HAUYEHUST KECTKOCTH KaHTHUJIEBEpa He 00s13aTeIbHO.

e Landing / Draw Back on Every Step Ecin 3Hadenune sroro napamerpa ycranosiaeHo Draw, To
IIpH TIOIBO/IE MHKPOCKOII OyIeT MOC/e KaKI0ro IMara ABUTATENs IPH TIOMOIHN MHe30TPYOKH
IPOBEPATDH HET JIU PSIOM C UIJION MOBEPXHOCTH. PeKuUM JeTUKATHOTO MOABO/IA MOXKHO PEKO-
MEHIOBATDb IIpH paboTe ¢ CYyIepOCTPLIMUA KAHTUIEBEPAMMU.

e Network TTapameTpsl 3TOi TPYNIBI MO3BOJISIIOT HACTPAUBATH TOPTHI JJIsi CETEBOTO TOIKIIIOUE-
HUS, OTPAHNYNBATH MaKCUMAJIbHOE KOJIMYECTBO TOJIb30BaTE IeH.

e Watchdog /Iyist maTerpupoBanHOro 0JIOKa, yIIPABJIEHUS €CTh BO3MOKHOCTD 33/1aTh CTOPOYXKEBOH
taiimep. Ilpu mcmonb3oBanum TaiiMepa €cM CepBep 3aBUCHET, TO OH OyIeT aBTOMATHIECKU
nepe3arpyzkeH B T€UE€HWH YKA3aHHOTO B HACTPOHKAX TaiiMepa BPEMeHH.

I[TomumnTe, YTO M3MEHEHNE 3HAUCHWI HEKOTOPHIX MAPaMETPOB MOKET TPUBECTH K TOTEpe pabo-
TOCIIOCOOHOCTH MUKPOCKOTA! DTO B TEPBYIO OYepeh OTHOCUTCS K mapamerpam B rpymmax DACs,
STM, AFM, RAFM, DSP Timing, Stepper.

2.2 Kuuent

Bce ympasiieHre MUKPOCKOIIOM MOYKHO MTPOU3BOJUTE C MOMOIIBIO KJIUEHTCKONW 9aCcTH TMPOrpaMM-
Horo obecnieuenus (nporpamma PemtoCkan OHnaiin , daiin femtoscan.exe). B neii ycranasiausatorcs
BCE MApaMeTPbl CKAHUPOBAHUS, U3 ITOH IPOrPAMMBI MOJAIOTCH BCE KOMAHIBI 110 3aILyCKYy ¥ OCTAHOB-
K€ CKAaHMPOBAHUsl, II0JIBOJly M OTBOJY CTOJMKA C 00pa3nom. B npunuumie, nponecc CKaHupOBaHuUs HE
TpeOyeT WHTEPAKTUBHON paboThl C CEPBEPOM, UTO TIO3BOJISET YIPABJISATH MUKPOCKOTIOM Yepe3 CeThb
C YJQJIEHHOTO KOMITBIOTEPA.

s ynpaBieHust MUKPOCKOIIOM TpeHas3HadueHbl KoMaH bl Meato C3M u KHONKW MaHenn WH-
crpymentoB C3M. Eciiu manesb OTcyTCTCTBYET, €6 MOXKHO OTOOPA3UTDh MOCTABUB TAJIOUKY CIEBA OT
nouist Toolbar B mento C3M.

2.2.1 IlogkJroueHue K cepBepy

st nopktogenus soibepure B mento C3M komanay Iloncoeaunurses Macrepom (KHonKa §5&)
unu [opcoenunurbes Knuenrom (Kaonka §"5&). Tloaknrouenne B pexkume Macrep BO3MOXKHO, TOTBKO
ec/i K MUKPOCKOILY He MOJKJIIoYeH apyroit Macrep.

B magasre momk/ioUeHWsi mepes BAMU TIOSBUTCS OKHO, TOKa3aHHoe Ha puc. 2.6. B 3Tom okmHe
HYKHO yKa3aTh aJpec CEPBEPA W BBECTH HEKOTOPBIE IOMOTHUTE/IHHBIE JAHHBIE.

Korma cepBep HAaXOAWTCSA HA ITOM K€ KOMIBIOTEPE, JTOCTATOYHO MOCTABUATH TAJIOYKY HAIIPOTHUB
“JIoKaJIbHBIN KOMIIBIOTEP” U MEPEXOANTD K 3AMOTHEHUIO OCTaIbHbBIX moseil. Ecin ke cepsep pacmo-
JIO2KEH B JIPYIOM MECTE, TO HYKHO CHSATb IajiouKy Hamporus “JIoOKaabHbI KOMIbBIOTED”, TIOCIE Yero
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Puc. 2.6. OKHO TIOAKIIOYEHNsST K CEPBEPY

nosiBUTCSA ToJe “Aipec”’, B KOTOPOM BBI JIOJIYKHBI HAIKCATL €ro ajpec. AapecoM MOryT ObITh WM
KoMIIbIoTepa B JiokasbHoil ceru Microsoft Windows Network (nanpumep, COMP145), ero URL (na-
upumep, mycomp.mydomain.ru) wiu IP agpec (maupumep, 123.132.231.213). B cueanyroiiem 1ose
(nocsie aBoerovust) HEOOXOAMMO YKA3aTh 1IOPT, 110 KOTOPOMY BblLIOJIHseTCs HoAKIo4enue (25000 no
YMOJIYaHUIO, €CJTH OTEPATOP CEPBEpa HE M3MEHUJI €ro).

Yr0o0bI Tpu TIOTEPE COEIMHEHHUsT MPOTPAMMa, ABTOMATHIECKHU TO/ICOEIUHAIACH CHOBA, OTMETHTE
nomne “Tlonnep:xuBaTh coemunenne’”.

Ecau mocraButh 3nadenne monsd “BoccranaBiuBarh cocrognme’ B 3HaUeHue, oraudnoe or “Hu-
KOr1a”, TO MOCJIe MOJICOEMHEHUs IPOrpaMMa, OyeT yCTaHABIUBATD 3HAYECHUS [IAPAMETPOB MUKDPO-
CKOTIa, KOTOPbIE UCIOJIB30BAJINCH TP MOCJeIHEeM ToaK IodYeHnn Macrepoum.

B nosax “Obpazery”’ u HaXOIAIIEMCsT IO HUM TIOJIEM [IJIsi KOMMEHTApHUEB yKa3bIBaeTCd WHMOpMa-
usi, KOTOpas OyIeT oToOparkeHa B 3arojioBKax (haiijioB, MOJYyYEHHBIX MPU CKaHHpOBaHuu. B mose
O6pa3zer] pekOMeH IyeTcs yKa3blBATh HA3BAHUE MCCIEAYeMOro o0pasia — 9TO HA3BAHUE OKAXKETCsS B
nMeHax mosydaembrx ¢aitios. B mome “Tlonb3oBaTens’ HyKHO yKa3aThb cBoe mMsa. VMs u maposb
UCTIONB3YIOTCS Jjia ayTenTudukamun na cepsepe (paszmen 2.1.2). Bo BpeMs CKAaHUPOBAHUS MOK-
HO W3MEHSTh BBEIEHHOE MMsi, HAa3BaHWE OOpA3Ia M TEKCT MOjisg KOMMeHTapus. Kak 3TO caemars,
HAIMCaHO B pa3zaene 2.2.11.

Ha 3akmagke Be3omacHocTs 3amaorcs mapaMerpbl mndpoBaHus coeaumnennsa. MoKHO OTKITIO-
YUTH MUQPOBAHKE COBCEM, UCIOIB30BATH APAMETPbBI CEPBEPA UJIM YCTAHOBUTH CBOW CODCTBEHHBIE
(napamerpst Kiuenra). B ciyuae, eciu Boibpan Bapuant “Haznaunrs napamerpol kiauenra’, Ha cep-
Bepe JOo/KHO cToaTh jaubo “Accept Client Parameters”, mu6o “Force Server Parameters” ¢ anajo-
TUYHBIM HAOOPOM mapameTpos iudpoBanusd. Ilpu coeauunennn OyIeT CreHeEPUPOBAH KJII0Y TEKYIIEi
ceccuu, U BCe TMepeiaBaeMbie JTaHHbie OyayT MudpPOBATHCS 0 BHIOPAHHOMY AJTOPUTMY.

Eciu npu ayrenrudukanum OKaxKercs, 9T0 N0Jb30BATETb He 3aPEruCTPUPOBAH HU B OJTHON TPYyI-
1le, WJIM HE COBLIAJET LapoJib, OH OyJeT aBTOMATUYECKH IIPUYUCIIEH K IPyILie rocreii (eciu sra rpyi-
na He OTKJII0YEHa), U OyJeT BHIBEIEHO COOTBETCTBYIOIEe npemynpexaenue. Iludposanue B 3TOM
caydae OyaeT MeHee DE30MACHBIM — KJIF0Y CECCHU OYyIEeT MepenaBaThCs B HE3AIIUIEHHOM BUJIE.

3akOHYMB 3aIO/IHEHNE TOJIelt OKHa moak/odenus k ceppepy, Haxkmure OK. Ilocse sToro ocy-
IIECTBJISETCS TOJIKITIOYEHNE K cepBepy. B ciiydae ecyiv yKa3aH HENPABUIBHBIN aIpec, TOAKTI0OYe€HUS
He npou3oiizer, u kaonku Kianenr u Macrep na nanenu uacrpymenroB C3M ocranyTest oT2KaThIMHA.
Ecnu nmpomssoauTcs mogkoUueHue B pexxume Macrep, a K cepBepy yike MOoakarodYen oguwa Master,
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Puc. 2.7. Texymue mapamMeTpbl CKAHUPOBAHUS

TO Tpom3oiiger nomkaodYeHne B pexume Kmment. Ilpum 3TOoM HAXKATON OKAXKETCS TOJHKO KHOIKA
Kmumenrt. Ilpu ycnemnoM moakaodennu B pexkume Macrep, HaKaTbIMuA OyayT 00e KHOIKH.

[Mpu noaksovuernn B pexkume KiwmenT OymerT MOKA3aHO OKHO TEKYIUX MAPAMETPOB CKAHUPO-
Banus (puc. 2.7), nupeJHa3HAYEHHOE TOJIbKO it Habuogenus. B pexkume Macrep Gyuer BbI3BaHO
OKHO HACTPOIKHN MapaMeTPOB CKAHMPOBAHWSA, MO3BOJIIONIEE U3MEHATH TapameTpsl (puc. 2.9) . [oce
YIQ9HOTO TOIKJIIOUYEHUST K CEPBEPY MOXKHO HAYWHATH CKAHWPOBAHWE, HO MPEIBAPUTEIHLHO CJIEIyeT
3a/1aTh MapaMerphl [N 00PATHOM CBA3M U HEKOTODBIE IPYTHE.

2.2.2 Bribop npoduasd

Ecan ma MuUKpPOCKOIE yCTAHOBJIEHO HECKOJIBKO Mpoduieil o00pyIOBaHMS, TO MOXKHO BBIOpATH
Hy2KHbIi 11poduiib BoinoaauB Komanay mMenio C3M /Boibpars npoduis. Eciu yeranossiena omius
“BoccranaBiuBaTrh COCTOsTHIE B 3HAUEHHUE, OTINYHOE OT “Hukorna”, To mocieunii nCmoab30BaAHHbBIIH
npoduab Oyaer HazHadeH aBroMarwdecku. Ecim nmpoduib MUKPOCKOIA TOJBKO OJWH, TO KOMAHIA
BBIOOpA npoduitst OymeT HEeAOCTYITHA.

2.2.3 [TIlamenp agMuUHUCTpPaATOpPAa

Ecnu nomp3oBaTeh NPUHAIEKAT K IPYIINE aMAHUCTPATOPOB MUKPOCKOIA, TO OH MOYKET Me-
HATh mapamerpbl KaguOpoBku. B menio C3M B TakoMm ciiydae CTAHOBUTCS JOCTYITHONH KOMAHIA
“TTokazarb nanesab Ajgmunucrparopa” (puc. 2.8). Ilpu Bbibope 9100 KOMaH/bl OTOOPAKAETCH OK-
HO C TEKYIUMHU HACTpOoitkamu mpoduis. MOXKHO MTOMEHSTH JIF00bIe 3HAYEHUsT U HA3ZHAYUTD (DANIIBI
KaJIMOPOBKY IUCTEPE3NCA u TeMreparypbl. HOBbIe 3HAYEHMS TIPEIAIOTCS HA CEPBEP TOC/IE HAXKATHUS
kHonky “IIpumennts”’. Iloka 3HaUYEeHNS HE MEpPEIAHbI HA CEPBEP, UX MOXKHO OTMEHHWTH, OTCOeINHIB-
IIIUCh OT MUKPOCKOIA.
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Puc. 2.8. Menio C3M.

2.2.4 TlapameTpbl CKAHUPOBAHUHA

Bce nmapamerpnl ckanupoBanus 3aai0rcsa B okae Ilapamerpsr (puc. 2.9). Korpa Ber noakiroua-
erech Kak Macrep, TO mporpaMMa aBTOMATHYECKH OTKPBIBAET ITO OKHO. Ecin OKHA 1O KaKO#H-TO
[IPUUUHE HET, ero MOKHO BbI3BATH HAKATHEM KHOIKH Bl Ha aHe I HHCTPYMEHTOB WM KOMAHIOI
mento C3M/ IMapamerpsi. Bee 3anaBaemble napaMerpbl aBroMaTudyecKu HPOBEPAIOTCS U YTOYH-
IOTCST MPOTPAMMOI B COOTBETCTBUU C KAJIUOPOBOUHBIMU KOHCTAHTAMW, TOJYIEHHBIMHU C CEPBEPA.
[TosTomy, ecim MOJAKIIIOYEHNsT K CEPBEPY HE MPOM3OIIIO0, TO 3HAYEHUs] MOTYT HE COOTBETCTBOBATH
peanbHbIM. ECau OTKPBITH OKHO MapaMerpoB 10 MOAKII0YEHNs K CepBepy, TO mHTepdeiic OKHA ma-
pameTpoB He OyIeT IPUBE/IEH B COOTBETCTBUE CO CITMCKOM IIEPEMEHHBIX CEPBEpa, U OKHO IIapaMeTPOB
OyZeT BBIIJISAIETh HEYUTAEMO.

N3mvensaTs mapamMeTpbl MOYXKHO AByMs criocobamu. MOXKHO BPYYHYH BBOOWUTH 3HAUEHWS MTapa-
METPOB B TOJIsT TAOJIUIIBI, [IJIsT TOrO, YTOOBI M3MEHEHUs BCTYIIUIN B CHJIY, TTOCJIE 3TOrO HEOOXOIMMO
Haxarb Kiaasuiny Beog, (“Enter”). Eciu okaxkercst, 4T0 BBEIEHHOE 3HAYEHUE HEIOMYCTUMO, OHO Oy1eT
3aMeHeHO Ha O/mKaiiiiee u3 BO3MOXKHBIX. JIpyroit crmocod — BBIAETNB IO CO 3HAUEHNEM apaMeT-
Pa IJIABHO yBEJINYUBATH UJIU yMEHBIIATH €r0 3HAYEHUs HAXKUMAas HA KHOIKHU CO CTpesKaMu. B arom
CJ/lyda€e 3HAQYEHUdA TapaMeTpa IIPpU KazKJI0M HazKaTWUW HA KJIaBUITYy U3MEHAIOTCA Ha MUHHUMAJIBHYIO
BO3MOXKHYIO BEJIMUWHY, IPOBEPSIOTCS HA NCTHHHOCTH U MEPEIAIOTCS CEPBEPY aBTOMATHYECKH. B mo-
JIe PSAIOM C KaXKJI0M BEJIMYMWHON MpU €e W3MEHEHUU aBTOMATUIECKU KOPPEKTUPYETCS W MHOXKUTEH
NpY eIUMHUIAX W3MEPEHUs.

IMporpamma “@emtoCkan OHnaiiH” MO3BOJISET yIPABJIATH CKAHUPOBAHUEM B PA3TUYHBIX PEXKU-
Max, B 3aBUCHMOCTH OT Hapamerpos cepsepa. CranaprHble PeKUMbI BKIIOYAIOT B Ce0si TyHHEJb-
woiiit (CTM), aromuo-cuiosoit (ACM) u pesonancHblii aromHO-cusoBoit (PACM). ns ykaszauust
peKMMa CKAaHWPOBAHUS TIpeIHa3HadeHo 1noje PexxiM, pacroioKeHHoe B BepXHeil JIeBOil YacTH OKHA
[Tapamerpsr.

B neBoit 9acTu okHA COOpPAHBI OCHOBHBIE HACTPONKH, UCIOJIB3YIONINECS BO BCEX PEXKUMAaX PabOThI
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Puc. 2.9. ITapamerpsl ckanupoBauus. Pexxum CTM.
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Puc. 2.10. ITapamerpsr ckanupoBanus. Pexum ACM.
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Puc. 2.11. TTapamerpsr ckanuposanus. Pexxum PACM.

npubopa: B Tomorpadun MOBEpXHOCTH, TIPU TIOABO/IE, CHITHE KPUBBIX 3aBUCUMOCTEH U JIp.

e Tynn. TOK — OIOPHOE 3HAYEHHE TYHHEJHHOIO TOKa npu cKanupoBanuu B pexxume CTM. B
KayKJIOM KOHKPETHOM JKCIEPUMEHTE OYEHb BAYKHO BHIOPATH €ro MPaBUJILHO. J[JIsT HEKOTOPHIX
U3BECTHBIX MOBEpXHOCTEH B Tabmie XXX mpuBeIeHbl PEKOMEHTyeMble 3HAYEHHUS TYHETHHOTO
toka. Kcim ke Bbl ckanupyere yHUKAIBHBINH 00pa3el], TO B KA4eCTBE HAYAJIHHONW YCTAHOBKU
MOXKHO IOIpoboBarh TOK 1 HA.

e TyHH. Hamp. — HANPSKEHWE HA TYHHEJIHLHOM MEepexoje mpu ckanupoBanuu B pexkume CTM.
DTO OMOPHOE 3HAYEHUE [IJIsi CUCTEMbI OOPATHON CBS3M, B KAaXKJI0M KOHKDETHOM CJIy4Yae OYeHb
BaskKHO BBIOPATH €ro MpaBuiabHO. J[7s HEKOTOPBIX M3BECTHBIX MOBEpPXHOCTEH B Tabmmie XXX
[PUBEJEHBI PEKOMEH/[yeMble 3HAYEHUs TYHEIbLHOro Hanpsikenus. Ecou ke Bbl ckanupyere
YHUKAJIbHBII 0Opa3el, T0 B KA4eCTBE HAYAIbHON YCTAHOBKH MOXKHO HIOIPOOOBATH HAIIPSIKEHUE

50 MB.

e Cuja — ONOpHOE 3HAYEHUE CHUJIbI B3AUMOJEHCTBUS MEXK/Iy MOBEPXHOCTHIO 00pa3ia W KAHTH-
sesepom B pexkume ACM. Boibuparh 3HadeHrne CHibl B KAXKJI0OM KOHKPETHOM CJIydae JIydIie
BCETO MO JJAHHBIM CHJIOBOI KPWBOIf, CHATOI MMEHHO 3TOH WIJION HAJ MOBEPXHOCTBHIO TAHHO-
ro obpasmna. Tem He MeHee, CyIiecTBYIOT 1 obOuMe pekomeHnganuu. Kak nmpaBuio HeoOXOanMo
CKAQHUPOBATH C MAJIOH CUJION BO3eiicTBus. 1 9TOr0 B CBOOOIHOM COCTOSIHUU WUTJIBI (DOTOIM-
0JT HACTPAWBAIOT TAK, 9TOOBI JIyYUK Jia3epa MOmnaaas Huke ero nenrpa. [Ipu sTom 3nadenue
CHJIBI OyZIeT OTpHUIATeIbHBIM. i TOABOIA BEIOMPAIOT CHIy PaBHYIO HYysi0. Ecim npu Takom
3HAYEHUN CUJIBI He YIAAeTCs MOJIYIUTh JOCTATOYHO YeTKOe M300pasykeHne, TO CHIIY MOCTEMeHHO
YBEJINYUBAIOT, TOOUBAIOCH YIOBJIETBOPUTEIHHOIO KAYECTBA, KADTUHKH.

e 2KecTKOCTh — TOYHOE 3HAYEHUE KECTKOCTH KAHTUJIEBEPA. DTOT MAPAMETDP TAKXKe 33JaeTCA B
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Hacrpoiikax cepsepa (cu. pazzgen 2.1.2). Tounoe 3ananue xkecrkocTu He Tpebyercs npu pabore
B pexmMe Tornorpaduu, OHO HEOOXOIUMO TOJBKO JIJIsT PErUCTPAIAN CUJI, HAIpUMeEp, ecau Bac
WHTEPECYIOT TOYHBIE UNCIOBBIE 3HAYEHUS MTPU CHATUU 3aBUCHMOCTEH.

e Ammi. pe3. — 3HadeHue, K KOTOPOMY OyZeT IOArOHATHCSA BeJTMYNHA PE3OHAHCA IIPU HACTPOIKe
cBoGOHbIX KoJiebanuil KanTuiesepa B pexkume pesonancuoit ACM (PACM). Usmepsiercs B
Bosbrax, wem 60bIe 3HaYEHNE, TEM OOJBINE OyIET aMIIUTYIA Kojaebanuii B HM. Pexomen-
noBaHoe HadaabHoe 3nadenne — 2000 mB.

e YcraBka — K03(hDUIUMEHT, C TOMOIIHI0 KOTOPOI'O BHIYUCIIAETCS OIOPHOE 3HAYEHNE CUIHAIIA 00-
parHoii cBs3u B peskume PACM. B aHT10s36I9HOM TUTEPATYPE IJIs 3TOTO MapaMeTpa TPUHATO
naspaunue Setpoint. [Ipu ckanupoBaHWM BO3HWKAET KPATKOBPEMEHHBIN KOHTAKT KOJIEOJIIOIE-
rocst KaHTujeBepa ¢ oopasiom. V3-3a 3Toro aMninTysa KojaebaHuil magaeT, HO OHA He JOJIKHA,
YMEHBIIUTHCS CIUIIKOM CHIBHO — 9TO OyIeT O3HAYATh, 9TO 30HJ, BPE3AJICS B MOBEPXHOCTD.
Pabouast amnuTy/ia 1OKHA COCTABIATH HEKOTOPBIN IPOIEHT OT AMILTUTY/bI KOJIeOaHu KaH-
TrsieBepa B cBOOOIHOM cocrosinuu. OIOpHOEe 3HAYEHUE CUIHAIA OOPATHON CB3HM BBIYUCISIETCS
no dopmyne Deflg, = Defl  Setpoint. OHO COOTBETCTBYeT TOMY OTHOCHTEIHLHOMY M3MeEHe-
HUIO0 aMILIMTYIbI KOJIeDaHUN KaHTUIEBEPA, KOTOPOE WHTEPIPETUPYETCS KaK BO3SHUKHOBEHUU
KOHTAaKTa C MOBEPXHOCTHIO obOpasmna. PekomengoBanoe wagasnbuoe 3uadenue — 0,9. Ecou xa-
YeCTBO KAPTUHKH MPU ITOM HEYIOBIETBOPUTEIHBHOE, TO BEJUYUHY YCTABKH HAJIO MOCTEIEHHO
nonuzkarh ¢ marom 0,1.

e Ammi. Mom. — aMIUIMTyJa BO30yXKJalommx KojaebaHwili nbe3okepaMuku B pexkume PACM.
Ot 3HaYeHHs] HTOrO MApaMerpa 3aBUCUAT AMILIATYA KOJeDaHWl KAHTUIEBEpa B CBODOIHOM
coctosianu. Uem GOJbIIEe aMILIMTY/Ia MOMETUPYIOMNX KojgebaHuit, TeM OOJbIle W AMILIUTY-
J1a Kojebanmii CaBMOTO KaHTUIEBEpA. TakmM 00pa30M 3TOT MapaMeTp OKA3hIBAETCS CBS3aH C
AMmi.pes. u u3MeHeHHne OJHOrO U3 HuX ... XX X. PekoMeH10BaHHOE HAYAIHHOE 3HAYEHHIE STOI0
mapamerpa He 6osee 100 mB.

e Yacrora Mox. — "acToTa Bo30yKIaromux Kojebannii mhe3okepamuku B pesxkume PACM. Owna,
KaK MPaBHJIO, JTOJIZKHA COBIA/IATH C PE30OHAHCHOW YaCTOTON KAHTHJIEBEPA.

o ®aza — dazoBoe cMmereHre OnOpHOro curuasta ¢pa3oBoro jgerexkropa B pexkume PACM. Kanu6-
poBKY (ha3bl MOXKHO MPOBOIUTH TP HACTPOWKE HA, pe30HAHC. [IJ1sT 9TOr0 TapamMeTp n3MeHsIeTCst
BPYYHYIO JI0 TeX TI0p, moka (a3a B pe30oHaHCEe HE CTAHET PaBHA HYJIIO.

e VlHT. 3BeHO — MHTErpaibHOE 3BEHO Tenu oOpaTHOi cBaA3u. MeTomomorusd HaCTPOHKU 3BEHBEB
obpaTHO¥ CBs3M MOAPOOHA JaHa B OmMMcaHWU K mpubopy. Kak mpapuso, mpu pabore B pexKu-
Max ACM u PACM MOXHO nepBOHAYAJIBHO YCTAHABUTH MHTEMPAJLHOE 3BEHO paBHOE 1 1 3aTem
CKOPPEKTHPOBATH 110 JaHHbIM ocuusiorpada (oTpaboTKa CTYIEHH), Uk HEHOCPEJACTBEHHO 0
pe3yabraTaM CKaHWPOBaHUS MOBepxHOCTH. IIpu MasIbIX 3HAYEHUSX HHTEIPAJIHLHOIO 3BEHA KOH-
TYPBI CTyIleHel U OObEKTOB HA MOBEPXHOCTH BBIIVISAIAT CIJIA2KEHHBIMHU.

e [Iporm. 3BeHO — IPOINOPINOHAJIHLHOE 3BEHO IeNH 00paTHOW CBsA3u. MeTomosorust HacTpOWKN
3BEHBEB OOPATHON CBS3W MOApPOOHA MaHa B ommcanmu K mpubopy. Kax mpasumimo, mpu pabo-
re B pexkumax ACM u PACM MOXKHO I€pBOHAYATIBHO YCTAHABUTH IPOHOPIHOHAIBHOE 3BEHO
paBHOe 1 ¥ 3aTeM CKOPPEKTHPOBATH MO JAHHBIM OCIMIOrpada Mo OTpabOTKe CTYTEHW, WU
HEMOCPEICTBEHHO TT0 PE3YIbTATaM CKAHWPOBAHUS MOBEPXHOCTH. [Ipu CaumKOM OOIBITNX 3HA-
YEHUSX MPOIMOPIIMOHAIBHOTO 3BEHA PSIOM C KOHTYPAMU CTYIEHEH W OOBEKTOB MOSIBJIAIOTCS
3aTyXaloIIne , TeHN“— Pe3y/IbTAT TeHepalny KOJIeOAHNH B enu 0OPATHOH CBSA3M.

IIpu pabore B CTM nHa mocrarodrHo GONBITHX TOKAX JIYUIlE CTABATH KAK MOYKHO MEHDIINE
3HaYeHUs 000NX 3BEHbEB 00paTHO# cBsa3u. IIpu pabore ¢ MaTbIMU TOKAMHE ITPUXOIUTCS CTABUTH
GOJIbINNE 3HAYCHHS 3BEHBEB OOPATHOM CBSI3M JIjIsl YCUJIEHUs] CUTHAIIA.
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e Ycpennenume — KO3 DUIIMEHT, OMpPeIeNAIONIi BKIa HECKOIbKIX N3MEPEHHBIX 3HAYEHUH Ha-
Npsi?KEHNs IIPU OIPEIEJICHIH 3HAYeHus B JAHHON TO4YKe oOpasma. MUKPOCKOI 3aMepsieT Be-
JIMYUHY CUTHAJIA TOCTOSHHO, BHE 3aBUCHUMOCTHU OT YCTAHOBJEHHOM MOJH30BATEIEM CKOPOCTH
ckanmpoBanus. Yacrora cobcrBennoit passeprku 15 KI'tr, TO eCTh MpH CKOPOCTH CKAHUPOBA-
uust B 1 'y va omay Touky mpuxoaurcs 30 peaybHBIX U3MEPEHWi. ITO JAeT BO3MOKHOCTH
YCPEIHATH CUCHAJ [J1s HOJIy4eHus 0ojiee 00bEKTUBHBLIX JAHHBIX. SHAYEHHE B TOUKE i OIpee-
Jgerca no pekypcusHoil dbopmyne: E! = w B sroit dopmyne E; — mociennee
u3MepeHHoe 3Hadenue, a B | — upexpiiyee 3HafieHHe, OIIPEJIETEHHOE TI0 PEKYPCUBHOIT (hop-
myste. [Tapamerp Ycpemrenne 3amaet Benuunny Koddhdumnuenta F;, 3uadenne 1 cOOTBETCTByET

OTCYTCTBHIO yCpeaHeHusi. BO3MOXKHO 3amaHue IpOOHBIX 3HAYEHUIA.

Huxe napamMeTpoB 00paTHOI CBA3U PACIIONIOKEHDI IPYTHe BayKHbIE TapaMETPhI, 00IIne It pas3-
HBIX PEKUMOB CKaHUPOBAHUA.

e Yucno Toyek — 4YmCIIO TOYEK B CTPOKE CKaHupoBaHmsA. MakcumaibHOe 3HAYEHHE ITOrO Iapa-
Merpa 512 Todyek B crpoke. OObIYHO NMPUHATO UCHOIB30BATh 512 miu 256 To4Yek.

e CKOpPOCTb — CKOPOCTH CKAHUPOBAHUSA BhIPAXKaEeTCsa B uncie crpok B cekyumy (I'n). ITpu pabore
B pexkume CTM pekomenyercst Bbioupars ckopocTsb 1 't a1 kaapos cpegrero pasmepa. [lpu
pabore B kKouTakTHOM pexkume ACM ckopocTh MozkeT ObITh Bbie: 2-3 ', a 8 PACM — 1 I'n.

e ToumbIil Z — BKJIIOYAET PEXKHMM TIOBBIMIEHHOH TOYHOCTH 10 och Z. B aToM pexxkume curaan ob-
PaTHOIT CBsA3U IOJAETCs YePe3 BHICOKOBOJIBTHBIN YCUIUTEIb C YMEHbIIeHHbIM KO3 duiimenTom
YCUJIEHUSI, 38, CUET Yer0 YBEJUUMBAETCS PA3PEIEHNe, HO YMEHBIIAeTCS IUHAMUYECKUA Trua-
ma3oH. Ileaecoobpa3Ho NCIOIb30BATEH ITOT PEXKUM ITPU CKAHUPOBAHUN HEOOJIBITNX 00HEKTOB:
JHK, PHK, 6eK0OB, KpUCTAIINIECKUX CTYIEHEH.

e Cwmenl. TOKa,/CHIIbI/aMILIUTY (bl — 3HAYEHUE CMEINEHUs HyJlsd CUCHAJA OIIMOKU 0OPATHO! CBsi-
3u. CMeleHre yCTaHABIMBAECTCS 3aIlyCKOM Tporecca “Set Bias”, rak e ero MOXHO ¢OpOCUTH
B 0 HazkarueMm Ha KHOIKY € HaAUUCbio “>0<"., 9TO Hy2KHO JeJIaTb 1I0CJIe IIEPBOI0 IOABO/IA B
CTM wu kaxaplil pa3 mocje MoABOAa K MOBEpXHOCTH obOpasia B pexkume ACM.

e Temmneparypa — Eciu Ha MUKDPOCKOIE YCTAHOBJIEH MPEAMETHBIN CTOJUK C TEeMIEepaTypPHBIM
KOHTPOJIEM, TO MOYKHO 33/IaTh TEMIEPATYDPY [0 KOTOPOH CllefyeT HarpeTh 00pa3el, 1 KOTOpasi
Oy/ieT MOMIEPKUBATHCSA C BBICOKOH TOYHOCTBIO. dnama3on moctymnabix Temmeparyp 1o 80° ¢
tounocrwio 0, 05°.

e Ilo3. nouBoja — cuerdyuk 1oJoxkeHus odbpasua. Cyerdyuk MOKHO OOHYJIMTDL B JIFOOOH MOMEHT
HaXKaTHUeM Ha KHOMKY ¢ HaAmuchio “>0<". [lerecoobpa3no 0OHYIUTE €ro cpasy Mmocjie mOIBOIA,
9TOOBI IPUHATH ITOT YPOBEHD 3a HYJIEBYIO BBICOTY.

O6pa3er TyuenbubIi TyuensHoe WNarerpanbaod IIpomopm-
TOK HAIPsXKEHUE | 3BEHO OHAJIbHOE
3BEHO
I'padur 500 mA 40mB 0,03 0,03
3os0T0 1000 oA 100 mB 0,08 0,08
Arromunmii 300 uA 2B 2 3

B umenrpe okHa mapamMeTpoB BBIBOAUTCS WHINKATOD TEKYIIErO IMOJIOKEHWUS KAHTUJIEBEPA, TAKOi
K€, KakK U B OKHe Tekyuux napamerpos (puc. 2.10). OrcyrcrBue curnana 0603Ha4aeT OTPbIB ULJIbl
OT TIOBEPXHOCTH 00pAa3Ifa, a 3alTKaJuBaHne — OOJIBIIYIO CUIY B3aMMOAEHCTBUS UTJIBI ¢ 00pPA3IOM,
BO3MOXKHO, B/IABJIUBAHWE UTJIBI B TIOBEPXHOCTb.

Bce ocranmbable mapaMeTphbl CTPYNIHUPOBAHBI MO 3aKJ/aIKaM W PACIOJIOXKEHBI B MPABOM YaCTH
okna nmapamerpoB. Kaknas u3 3akiiafok BepXHErO YPOBHS OTBEYAET 33 OJUH U3 PEKUMOB CKAHU-
poBaHusd.
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3akJiaaka IloBepXHOCTbH

31ech 331a10TCS TApaMeTPhl CKAHUPOBAHNUS, OTHOCAIINECS K CKaHupoBanuto nosepxuoctu Z(X,Y).
CKaHI/IpOBaHI/Ie MOZKET IMPOUCXOAUTH B HECKOJIbKHX PEXXKHUMaX. Pe)KI/IM HYZXKHO BbI6paTb B BBIIIa/Ia-
IOIIEM CIIHMCKE, PACIIOJOXKEHHOM B BEpXHEH JacTu 3aKjaaku.B 3aBucuMocTu OT TOTO, KaKO# pekuM
BBIOPAH, MOSBIAIOTCS OTHA WM HECKOJIBKO MOI3aK/IAI0K, MEPBasd U3 KOTOPBIX COAEPKUT OOIne ma-
paMeTpbl CKAHUPOBAHMS IIOBEPXHOCTH, & OCTAIbHBIE — IapaMeTPhI, CIen(UIHbIE /71 BHIOPAHHOTO
pexKnumMa CKaHUPOBAHUA.

Ha momzaxmaake ObIue 3a7at0TCst CIEYIONINE BEJIUINHDI, OOIIHE IJIsT BCEX PEKUMOB CKAHUPO-
BaHUA:

e Xo, Yo, lupwuna, BeicoTa — KOOpAWHATHI HUYKHETO JIEBOTO YTJIa OKHA CKAHUPOBAHUS W €T0
pasmepsl (puc. 2.12). Pazmeps! u 103ULIUI0 MOXKHO MEHSITb BO BPEMsi CKAHMPOBAHUs, U3MEHe-
Husg OyayT mpom3BeneHbl Ha xoay. llpm m3meHneHnn 3TUX MApaMETPOB pa3Mepbl OKHA HMEIOT
OOJIBITINIT TPUOPUTET, U B TOM CJIyHae, KOTJAA Pa3MePhl 33JAI0TCS JOBOJIHHO OOBITTHME, KOOD-
JWHATHI HUZKHETO JIEBOTO yTJIa aBTOMATHIeCKN yMeHbInaoTcsd. [llnpuna Bcersia cooTBeTCTBYET
TOPU30HTAJBHOMY pa3Mepy OKHa, a BricoTa BepTUKaAIbHOMY, HE3ABUCUMO OT BbIOOPA OBICTPOIL
OCH CKaHWpOBaHuA. IIpn M3MeHEeHnN MUPUHBI MEHSIETCS OTHOBPEMEHHO M BBICOTA, ITOOBI Be-
JITYIUHA IIara Mo TOPU30HTANH U IO BEPTUKAIH OCTABAIACh MOCTOSHHOM. I1o 3T0i Ke npuuunme
[IpY U3MEHEHUU BBICOTHI MEHSAETCS UHUCJIO CTPOK B M300parKeHHUMN.

IIporpamma ®@emtoCkan OHnaiiH aBTOMATUYIECKU CJIEIUT 33 TE€M, YTOOBI OKHO CKAHUPOBAHUS
He BBIXOAMJIO 3a JMHAMUYecKuil auanas3on ckanepa. Touka ¢ xoopaunaramu (0,0) sBisiercs
IIEHTPOM OKHA CKAHHPOBAHUS MAaKCHMAJIBLHOTO pasmepa. IIpm BBIOOpE 3TOro OKHA 3HATEHUS
Xo u Yo aBTOMATHYIECKH IPUMYT MUHUMAJIbHBIE 3HATCHUSA.

e Yciio CTPOK — YHCJIO CTPOK B M300PaKEHUU. JTO T10JI€ HEJOCTYIIHO JIJIsi HEIIOCPEICTBEHHOIO
n3MeHeHus. J7is1 W3MeHeHusT 9uCIa TOYeK B CTPOKe OoTBemeHo mose “‘Uucmo Touex” B 0OIMIX
apamMerpax, a Yucjio CTPOK PACCIMTHIBACTCS UCXOJs U3 COOTHOIIEHUs MapaMeTPOB MIUPUHBI
U BBICOTBI.

e Hanp-e ropus. pa3seprku — HanpasjieHHe ObICTPOrO CKAHUPOBaHUs (CTPOYHOI Pa3BEPTKHU) B
71002 IbHBIX KOOPIUHATAX.

e Uncio CKaHOB — YKa3bIBAET CKOJIBKO Pa3 CKAHWPOBATH MOBEPXHOCTH. EKcam B mose crout 0,
TO CKAHMPOBAaHUE OyIeT MPOIOJIKATHCS, TOKa, BbI camu ero He OCTaHOBHUTE.

e OTKJ. BEPT. PA3BEPTKH — OTKJIIOYEHHE BEPTUKAILHON pa3Beprku. IIpu OTKIIO9EHHON BepTH-
KaJbHOI pa3BepTKe JABWIKEHNE TI0 MEJIJIEHHON OCH He TIPOMCXOINT, XOTS B OKHE CKAaHWPOBAHM S
CTPOKa, OyIeT MpOJ0/IKaTh ABUTAThCA. Ecan obpaser ¢ TeYeHrneM BPEMEHU He MEHSETCs, TO
KapTUHKa Oymer craTudHa (BCe CTPOKH OyIyT OJMHAKOBBI), €C/IU K€ HA IIOBEPXHOCTHU IIPO-
UCXOZAT KaKue-TO M3MeHeHus (HalpuMep, PacTeT CTyHeHb KPUCTAJLIA), TO UX MOXKHO Oyzer
BHUIETH B pa3seprke 110 Bpemenu. [Ipu saTom Bce kaapnl OyayT pucoBaTbCA B OILHOM HAIIPAaB-
JIEHUU MEJIJIEHHON pa3BepTKu.

e Beprt. pa3s. BBepX — HANpPABJIEHNE MEIEHHON PA3BEPTKU. B KOHIIE KAXKIOTO KaIPa MEHSETCS
Ha IIPOTUBOIOJIOXKHOE.

B aByx pamkax — Kanan 1 u Kanan 2 — crpynnupoBaHbl IapaMeTphl IJis IEPBOTO U BTOPOTO
U300paKeHUH, OTHOCAIIMXCS K OJHOMY M TOMY K€ [POXOJ/y IOBEPXHOCTU. BHyTpu 0benx pamox
JIOCTYTHBI MTOYTH OJUHAKOBBIE TTAPAMETPHI.

e Brumapmatomuii crimcok, cocrosimuit u3 myHkroB Beicora, Orkinonenue, Tpenue u apyrux Tu-
OB JaHHBIX (B paMKe 2-10 KaHajia KpoMe TOro eile ecrb BapuanT OTKJIIOYeH), 33/aeT THIl
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JIAHHBIX, KOTOPbIE OyIyT 3anucanbl B u300pazkennu. BbicoTa — BbICOTA TIOBEPXHOCTH, PABHAS
€ TOYHOCTBIO JI0 3HAKA OTKJIOHEHHIO cTosinka. OTKIOHEHHE — OTKJOHEHHE JETEKTHPYEMOrO
CUTHAJIa, OT OMOPHOro 3Haduenusi . Tpeune — B pexknme ACM curHag ropu30HTAIHLHOTO OT-
KJIOHEHHUd Jiyda Jasepa co cseromuona (PACM). MHTeHCUBHOCTh — CyMMapHBIH CUI'HAJ CO
ceeroquoga (ACM, PACM). Orkiionenue 2 — CUrHaj BEPTUKAJBLHOIO OTKJIOHEHWS JIyda Jia-
sepa (B pexkxume ACM on coBnazaer c¢ curnasom Orkionenue, B pexxume PACM curnasn
Orkiionenue Gepercs CO CpeHEKBAAPATUIHOrO gerekropa), ®aza — curnan ¢ dhazoBoro ze-
rektopa (PACM), ®aza* — conpstkennast dasza, I[IpoBoguMocTh — CUTHAT MTPOBOIMMOCTH,
Kanan 6,7 — momonHuTEIbHBIE KAHAJIBI JaHHBIX. KCIM HA cepBepe BKJIIOYEHA, BO3MOMKHOCTH
CHATHS TAHHBIX C JOMOJHUTEIHHOTO YyCTPOicTBa, noakaoueHHoro Kk COM-mopTy, TO B criucke
TaK YKe MOSBUTCS THUIN JaHHbIX Auxiliary — maHHBIE ¢ BHEIIHETO yCTPONRCTBA.

[Momumo 3THx mapamerpos, Ha 3akaaake OOIMe B 3aBUCUMOCTH OT BBHIODAHHOTO PEXKWMA CKa-
HUPOBAHUSA MOT'YT IOABJIATHCA €llle HECKOJIBKO IapaMeTpPOB.

B mammoit Bepcuu mporpaMMHOTO OOeCIedeHnsT PeATU30BAHBI CIeLYIONNEe PEKUMBI CKAHUPOBA-
HUS TOBEPXHOCTH:

e Tomorpadus — OOBIYHBIN PEXKUM CKAHUPOBAHUSI TOBEPXHOCTH. JIOCTyIIEH BO BCEX TPEX PerKu-

Max paborsr mukpockoma CTM, ACM u PACM.

e JIBOITHOM IIPOXOT — PEKUM CKAHHPOBAHUSA IOBEPXHOCTH C ITIOBTOPHBIM IIPOXOA0M cTpoku. Ila-
paMeTphbl OOPATHOI CBS3W JJIsi BTOPOTO MPOXOIa 3aJa0TCS Ha 3akjaaake JIBoOitHOM mpoxo.
Kpowme Toro, na 3axmaake OOIme MOSBAAIOTCA 1B TOMOJHUTEIBHBIX METKH ‘“2if ckan’ — 1Mo
OHOM 7T KaXKJI0Tr0 M300parkeHusi — MO3BOSIONIAE BBHIBOAUTH B OJHOM M3 KAHAJOB M300pa-
JKeHUd JaHHble, II0JyYeHHble BO BTOPOM IIPOXO/IE€ CTPOKH.

e Ilepemexkaronuiicss — pe;KUM CKAHUPOBAHHUS C IIOBTOPHBIM IIPOXOA0M CTpOKH. Ha nepsom mpo-
XOJIe PErucTpupyercs Tonorpadust MOBEPXHOCTH, a Ha BTOPOM HIJIA JBU2KETCs BbIILE II0BEPX-
HOCTH HA BEJIMYWHY CMEINEHUs M0 BEPTUKAJN, 33IaBAEMOro Ha, 3akjaaake Ilepemerkaromniumiics
7 TMOBTOPsiET MPOQPUIIb, CHATHINA TP MEpPBOM Tpoxoae cTpokn. OTpHUIATEILHOE CMEIIEHNEe CO-
OTBETCTBYET V/AJEHWIO 30H/a OT MOBEPXHOCTU. B 3TOM pexmme Ha 3akjaaake OOiue mosiB-
JITIOTCsI JIBE JOMOMHUTENbHBIX MeTKH “Tlepemerkarommuiics” — mo OgHOM /I KaXKI0T0 W300pa-
2KEHHUsl — [O3BOJISIOIINE BLIBOAUTH HA M300parkKeHue pe3yJsbTar [OBTOPHOIO IIPOXO0/a CTPOKH.
DTOT PEKUM HUCIIOJIb3YETCd B MAIHUTO-CUJIOBOR MUKPOCKOIIMHU M 3JIEKTPO-CTaTUY€CKON CrI0-
BO# MUKpocKomuu. Ha mepBoM Mpoxoae CHUMAETCs TOmorpadus MOBEPXHOCTH, a Ha, BTOPOM,
3a CYeT OTBOJA 30H/A OT MOBEPXHOCTH, UCKIIOIALTCI MEXaHUIECKOE B3anMOIeCTBIE 30HIA C
00pas1oM, U PErUCTPUPYIOTCS MAIHUTHBIE HJIA 3JEKTPO-CTATUYECKHE CHUJIbL.

e C 0TBOJIOM — PEKUM CKAHUPOBAHUS C MOBTOPHBIM MPOXOAOM KaJipa. CKaHUPOBAHUE MOBEPX-
HOCTH IIPOXOIWT B ABa 3rana. Ha mepBom 3rame ckaHupyeTcsi BBIOPAHHOE [0JI€ C PErucTpaneit
BBICOTHI [IOBEPXHOCTH B IIPAMOM ¥ 0OPATHOM HAIIPABJIEHUN IPOXOxK1eHus crpoku. Ha Bropom
3Tare 30H] JIBUKETCS T10 TIJIOCKOCTH, COOTBETCTBYIOIIEl CpeHeMy HAKJIOHY TTOBEPXHOCTH, BbI-
YHUCJIEHHOM MEeTOJ0M HAaMMEHBINNX KBa/JPATOB HA OCHOBE JIAHHBIX MEPBOTO 3Talla, U CABUHYT
OTHOCHTE/ILHO HEE HA BEJUYWHY CMEIeHus, 3aJaBaeMoro Ha 3akiaake C orsomom. Orpura-
TeJIbHOE CMeIIeHHe COOTBETCTBYEeT YJAJEeHUIO 30H/1a OT IOBEPXHOCTH.

e Jlurorpadus — pexwum smrorpacduu. Jlurorpadbus MOKET BBINOIHATHCS TPEMs CIIOCOOa-
mu: surorpadus 3oux0M (Bbicora), surorpadus nanpsixennem (Hanpsizkenue) u smrorpa-
dbus mounynsuueit onopuoro 3uavenus (Ycraska). Ha saxsiauxe Jlurorpadus sbibuparorcs
n300pakeHNe-MacKa, PeXKUM JuTorpadun 1 mapaMeTpbl BO3JEHCTBUS HA MOBEPXHOCTH. [lpn
HaXKaTUU Ha KHONKY “Boibpars” mossisiercs OKHO BbibOpa uzobpaxkenusa-mMacku (puc. 2.13).



Imasa 2. Yupasaernne C3M 37

BriGop Macky nuTorpagmm B
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Puc. 2.13. Betbop macku simrorpadun.

Ecniu pazmepbl MacKu He COBIAIAIOT C pa3MepaMy CKaHUPyeMoiil obiacTu (B TOYKaAX), TO Mac-
Ka Oy/1eT COOTBETCTBYIOIIMM 00pPA30M CXKATA WJIM PACTAHYTA. SHAYEHUS BBICOTHI MACKU OyIyT
MPOHOPMUPOBAHBI OT MUHHMYMAa O MAaKCHMyMa COMJIACHO BBICTABJIEHHOMY 3HAYEHUIO MAC-
mrraba. [Ipu wcmosnp30oBanuy CIOXKHON MACKH JIYUIIE 3apaHee MO03abOTHTCS O ee pa3Mepax u
JANHAMUYECKOM JJHUAIIa30HE.

Pexkum “Boicora’ peanusyerca B ACM. Takas smrorpadus npoxomur B aBa srana (Kak B
pexkume “C orsogom”). Ha nepsom srame cuumaercs npoduiib nosepxuocru (Boicora) B ups-
MOM ¥ OOpaTHOM HanpajeHur. 110 9TUM JAHHBIM BBIYUCISETCS IIOCKOCTh CPEHEr0 HAKJIOHA,
MOBEPXHOCTH, K Heil m00aBsiercs: mpomacirabuposanuas or 0 go “Macmrraba”’ macka ¢ 3a-
naaabiM cMerenneM “Cumemenne”’. TToaokuTeIbHOE CMEIeHne 03HAYAET TPUOINIKEHNE 30H-
Jla K moBepxHOCTH OOpasma. Ha BTopoM sTame 30H]1 JBUMKETCs 10 MOy YeHHON TOBEPXHOCTH,
POJABINBAsT PUCYHOK MacKu. Takas smrorpadus MoKeT ObITh OCYIIECTBIEHA HE Ha BCEX MO~
BepxHOCTsX. Hanmydimum o6pa3oM /it Hee MOJIXO/AT MATKHe MATepUaJibl, HAPUMED, MHOTUE
MoJINMEpHBIE TIeHKN. [ToMHuTe, uTO JUTOrpadus Ha YKECTKUX KPUCTAJJINYECKUX TTOBEPXHO-
CTSIX MOYKET TPUBECTH K 3ATYIJICHUIO U TTOJIOMKE WIJIbi!

Pexxum “Hanpsizkenue” peasmsyercs npu padore B CTM. Ilpsamo Bo BpeMsi CKAHUPOBAHUS
noeepxHoCcTH Ha I[ATT TyHHEILHOTNO HATIPSIKEHUST TTOIAETCS JOMOJHUTEIBHBIN CUTHAT — TPO-
GbuIh cTpOKHU, B3ATHIN 13 Macku n300paxkenusi. [1ox meiicTBHEM 3TOrO HAMPSKEHUS TTPOUCXO-
JIAT 3JIEKTPO-XUMUYIECKOE TPABJIEHNE TIOBEPXHOCTH 00pa3ma. Takas murorpadus MOKeT ObIThH
OCYIIIECTBIIEHA HE HA BCEX TUIAX moBepxHoctedt. Hammydmum obpa3oM s Hee MOAXOAAT TH-
TaH, AJTIOMUAHMI, Tpadur.

B pexume PACM rakke MOXHO MpOBOAUTH juTorpaduio tuma “YcraBka’. B arom pexu-
Me TeKyIllee OMOPHOe 3HAYeHWe OOPATHON CBS3U U3MEHSETCS B COOTBETCTBUU C MACKOH, 4TO
MPUBOJUT K MEPUOIUIECKOMY BOZHUKHOBEHHIO 00Jiee TJIOTHOINO KOHTAKTA UIJIbI ¢ 00PA3IOM.
Kak u B ciaydae pexkumma “Bpicora”’ rpaBHpPOBKa HOBEPXHOCTH BO3HUKAET B PE3yJIbTATE Me-
XQHUIECKOTO KOHTAKTA, ¢ 30H10M. COOTBETCTBEHHO, MOBEPXHOCTH JOJIKHA, OBITH JOCTATOYHO
MSATKOM.

Sakaagka Ocuousutorpad

B sToM pexkuMe MEUKPOCKOIT TPOIOJIZKAET CKAHUPOBATH, HO JAHHBIE, KOTOPBIE OH MOJIYIa€eT, BbI-
BOJISITCS HE B BUJIE [[BETOBON KAPThI, & B BUJe Npoduis TeKyIei crpoku, Kak Ha ocruiorpade. Ha
9TOH BaKIaJIKe COOpPAHBI MapaMeTphbl paboThl ociumiorpada:

e Kaman 1, 2 — Tun maHHBIX, OTOOpasKkaeMbIX B OKHaX ocrnumorpada. Moxer 66rrh Boicoroit,
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OTKIIOHEHHEM CHrHAJIa OOPATHOM CBA3M OT ONOPHOIO 3HAYEHHS, UM OJHAM U3 CHIHAJTIOB CO
sroporo AIIII (ocrasbhble 3HadeHus).

e OT1ki. 00p. CBa3b — OTKIIOYeHUE 00parHoii cBs3u. Ilpu ycranoBieHHOM hjrare OmopHOe 3Ha-
JeHne OOPATHON CBSI3W W 3BEHBbs OYIYT yCTAHOBJIEHBI B (), YTO yOEper CMeIleHne U3 CUTHAJA
omuOKM 00pATHO CBsA3U U 3aMDUKCUPYET TOJOKEHNE KAHTUIEBEPA.

3akiagka Moayasanus Z

B pexxnme monynsiuu Z Ha Z-KOOPAWHATY TOJAETCS OIUH W3 BHIOPAHHBIX MPOMUICH — UMITY /Th-
Cbl, TPEYTOJbHBIH NPOMUIL, CHHYCOMIA WM [OJb30BATEJbCKUN. AMILTUTYA CUIHATIA IPH 3TOM
macrrrabupyercs ot 0 0 3aJaHHOrO 3HaUYeHus “AMIanTyna”. TOT pekuM MpeIaraeTcst UCIoIb-
30BaTh I8 MOA00PA ONTUMAJIBHBIX TAPAMETPOB O0PATHON CBsA3u. B OKHE CKAHWPOBAHWS TIPU ITOM
KPaCHBIM [[BETOM MOKA3bIBAETCst NPOMUIb UIEATHLHOr0 OTKIUKA (€C/iu BHIOPAH TUIl JaHHBIX BbIco-
Ta).

(] AMHJ’II/ITy,Z[a — AMILJINTyAa MPAMOYTOJBbHOTO UMITYJIbCA.

IIpoduns — dopma mpoduss, momaBaemMoro Ha Z-KOOPIWHATY.

Kanan 1, 2 — Tun JaHHBIX, OTOOPAYKAEMBIX B OKHAX CKAHWPOBAHUS.

e Yucio cKaHOB — KOJIUYECTBO IIOC/IEA0BATE/IbHO CHATBHIX KPUBBIX.

Bakiaanka ITouck pesonanca (pexxum PACM)

B sToM pexmme TpOXOAUT HACTPOIKA HA PE3OHAHC KAHTUJIEBEPA Ui JIaJbHEHIero mpoBe/ie-
nus usmepenuit B pexkume PACM. Ijis 910ro cHUMaiorcs 3aBucuMoctu curaaioB OTKIOHEHHE u
®a3a 0T YACTOTHI BHIHYKIEHHBIX KOjebanuit kautuiesepa. [lapamerper Ctapt u Pa3smep 3amator
MIEPBOHAYAJIBHYIO BEJIMIUHY PA3BEPTKU. B pekuMe aBTOMATHYIECKON HACTPOIKY TPOrpaMMa CHAMA~
€T KPUBYIO OTKJINKA, BHIOMPAET CAMBIN CUJILHBIN PE3OHAHC, TOACTPAUBACT AMILIUTYILY MOJLY TSN
TakuM 00pa3oM, 4TOOBbI 3HAYEHWE CUTHAJIA B PE30HAHCE PABHSAIOCH 3HAYEHUIO, 3aJJaHHOMY B I10-
ae “Amui. pe3.”, u ymenbiuaer pasmep passeprku. (cm. 2.2.4). CyzkeHue pasBeprku MIET 0 TeX
nop, TIOKa 3HAYEHNE CUTHAJA B MAKCUMYMe He OyIeT PABHO 33JaHHOMY 3HAYEHUIO (B MPEIeIax ypOB-
Hg nryma). [Tocste Hax0K IeHNsT PE30HAHCA C MAKCUMAJIBHO BO3MOKHON TOYHOCTBIO, MOACTPANBAETCS
daza curnasa Takum 006pa3oM, 9TOOBI B MakcuMyMe (ha3a OTKINKA ObLIa PaBHA HYJ/IIO U NMEJIa OTPH-
[ATENBHYI0 TPOU3BOAHY0. B PyYHOM pekuMe CKAHUPOBAHWE TMTPOU3BOIUTCS HEMPEPBIBHO, HA OKHE
CKaHUPOBAHUS IOJIb30BATEJb JIByMs BEPTUKAJbHBIMU METKAME BbIOMPAET HYZXKHBIH DE3OHAHCHBIN
nuk (puc. 2.14) u naxkumaer kaonky Zoom In =3 IIporpaMmma BBICTABIISET MPEIETHI CKAHUPOBAHUS
IO ITUM YKA3aTeJIsIM U MEHSET aMILIATYIY MOMLYJSIUN TaK, YTOObI 3HAYEHNE CUTHAJIA B MAKCUMY-
Me B BBIODAHHOM JIHAlNa30He PABHAIOCH 3aJaHHOMY B Tosie “Amiut. pe3.”. Ecau B8 meHto Scan/Tune
by... BeiOpano Amplitude, To HacTpoiiKa YacTOThI IPOU3BOAUTCSA HA MAKCHUMYM AMILIUTY/IbI; €CJIU
BeiOpamo Phase, To HacTpoiika Mpon3BOANTCA HA 00JACTh MAKCHMAJIBHOIO HAKJIOHA (Ha3bl.

Yurure, 9T0 HYJIEBOH YPOBEHD [IPOIPAMMA BBICTABJISIET ABTOMATUYECKH 110 IIepBOMY cKany. [lo-
9TOMY, €CJI HACTPONKA 3AIMyIIeHa C OYeHb Y3KUM IHAMA30HOM BOJIM3U PE30HAHCA, HOJIb OYIET BbI-
CTaBJIEH HEMTPABUJIBHO, U ITPU TOJCTPOIKE aAMILIUTY/IbI MOYJ/ISIIIUN Oy/IyT 33,/1aBATHCS HEMTPABUIbHBIE
3HadeHns. UToObI n30eKaTh ITOr0, BCErIa HATMHANTE HACTPOUKY Ha PE3OHAHC C MHUPOKUM HAYIATb-
HbiM guanazoHom (200 — 500 KT').
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Tuning[Deflection]:1
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Puc. 2.14. HacTpoiika Ha pe3oHaHC.

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

Ha 5TMX OZMHAKOBBIX IO COCTABY NMapPaMETPOB 3aKJIAJKAX 33JaeTCs JHANA30H CKAHUPOBAHUS
KPUBBIX 3aBucuMocTell Toka or Bbicorbl B pexxume CTM It(Z), cuist or Boicorst B ACM F(Z) n
AMTLTMTYIBI KOJTe0aHnil KAHTUIeBEPa OT BHICOTHI B pexkume PACM D(Z).

Bakaagka It(Ut) (pexxum CTM).

OTa 3aKIanKa UCIOAB3YeTCsS s OBICTPOrO 3aJaHNs JAMANA30HA CKAHUPOBAHHS 3aBUCHMOCTH
ToKa oT HanpskeHusi B pexkume CTM It(Ut).

3akJiiagka KpuBbie

Ha 370it 3aknaKe 3a0a10TCs TApAMETPBI CHATHS 3aBUCUMOCTEN — CMEKTPOCKOMUIECKIX U3Me-
penuii. MOXKHO CHATH 3aBUCHMOCTH OJHOIO UJjiM JBYX BbhiOpanHbix curiasoB (Kaman 1 u Kanan 2)
OT OJHOTO WJH JABYX APryMEHTOB. APryMeHTBI 3aJIaf0TCsi C MOMOIIBI0 coorBercrByionmx [[ATlos
— Bricora, Tynuenbuoe mnampszkenue, Temmeparypa, Koarpommrep 1 u 2. Ecim 2-it apryment e
OTKJIIOYEH, TO PE3YJIbTATOM CKAHUPOBAHUS OyJeT JByMepHOe n300paxKeHue, B IPOTUBHOM CJIydae —
KpUBas.

3akaagka /lomosHUTEIBHO...

Ha sT0i1 3aKk/1a/Ke MOXKHO 33JaBaThb 3HAYEHUs JOIOJHUTENbHBIX ycTpoiicrs — aByx ITAIlos u
reHepaTopa IacTOThI.

2.2.5 CkaHupoBaHNe MOBEPXHOCTH

Korga ycramoBieHo coefuHeHMe ¢ CEPBEPOM, BHIOPAH PEKUM PAOOTHI 1 33JJAHBI BCE TTAPAMETPHI,
MOXKHO Ha4YaTh pabory. Ilo3yHoK, HAXOAAMUICS B IIEHTPE OKHA, TAPAMETPOB CKAHUPOBAHUS, TIOKA-
3BIBAET BBICOTY 30HIA HAJ MOBEPXHOCTHIO. IIpu mMpaBUIbHBIX mMapaMerpax OOpATHON CBA3M, KOT/A
obpazerr He TOABEIEeH, MOM3YHOK JOIKEH HAXOJAUTCA B KpaiffHeM HUXKHEM IOJIOKEHUH.

3arpyska mporpamMmmsbl miaatbl DSP

C nomormpio Komarasr menro C3M/ Bamyck/ 3arpy3ka BBIMOJHSIETCS 3arpy3Ka TPOTPAMMBI B
mwrary DSP. 91y omepalinio HeOOXOMMMO BBIMOJHATE TPU KAXKJIOM BKJIIOUEHUU JJIEKTPOHHON HacTh
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MuKpockomna. OObIMHO 3Ty OIEPAIUIO BHIIOJIHAET OIEPATOP CEpBepa, HO MOXKET CAeJIaTh U yIaJIeH-
HBII IOJIB30BATED.

YcraHoBKa CMelleHnnud HYJIA

IToka oOpa3er; HaXOIUTCH B OTBEIEHHOM COCTOSIHWW, HY>KHO BBICTABUTH HOJIb CUTHAJIA OITUOKHU
obparHoit ceaszu (Deflection). 910 nesaercs BbIoJHEHHEM KOMAH/IbI YCTAHOBKA CMEIIEHUs , KOTO-
paga pacnosioxkena B Menro C3M/ Crapr. DTo ke MEHIO JOCTYIHO 110 HAXKATHH HA KHOIKY @ B
JasibHeRIeM, Koraa 6y1eT roBOPUThCS O MEHIO 9TOM KHOIKH, TOMHUTE, YTO OHO PABHOCHJIBHO MEHIO
C3M/ Crapr.

VceranoBKa CMeIeHust HyJist 0COOeHHO BaykHa B pesknume ACM — mpaBujIbHOE 3HAYEHHUE TIO3BOJIAT
B JaJibHERIeM, Toc/ie KaJubpOBKY YyBCTBUTEILHOCTH 110 KpUBOil mojsona-orsona F(Z), sanaBars
MPABUJIBHYIO CUJIYy B3aMMOJEHCTBUS KAHTHUIEBEPA ¢ 00pa3ioM. B apyrux pekmmax yCTaHOBKA CMe-
IMEHUsT TaK Ke TOBBICUT TOYHOCTD 3aIaHUsl OTIOPHOTO 3HAYEHUsT OOPATHON CBsI3H.

IloaBoa Kk obpa3iry

IMoxBom 3amyckaercst KOMaHI0NH MEHIO KHOITKH & / Tonso.

[Tocsie 3amycka KOMaHBI TOABOIA, B OKHE MTaPAMETPOB CKAHMPOBAHUS HAYHET YBEJIUIUBATHCS
3HAYEHUE CUYETYMKA [IAr0B, IOKA3LIBAIOIIee, Ha KAKOE PACCTOSHUE CABUHYJICS 00pa3el OTHOCUTEIHHO
[IOJIOXKEHHKsI, B KOTOPOM OH ObLI B HadaJe JAHHOIO MOAKJ/IYeHus. Korma moapos geifiCTBUTEbHO
3aBEPIIUTCA, TO MHAUMKATOP IIOJIOXKEHUs OyJler yKe He B KpailHeM HHKHEM COCTOSHHHU, & [Je-TO
nocepeanue. Ecam ke OIBOI He POMU30IIIEs, & MUKPOCKOT MTPWHST 3& HETO CIAYYANHBIN TITyMOBO#
BBIOPOC B CUTHAJIE, TO WHAUKATOP OCTAHETCS BHU3Y.

Ecnu obpasern 6bur noasezger Ha 6Gosbinoe paccrosuue (06braHo 100 pm), a obparHasi CBs3b
Tak U He cpaboraja, TO MOABUTCSA COODIIEHHE O HEeyJadHOH IOIBLITKE IIOABOIA C IIPeIIOXKEeHHeM
npogoskuth noasoi. Orserbre Ok.

HauaJjo CKaHUPpOBaHUA

Ecau npousoresn ympadHblil MOIBOI, MOKHO HAYMHATH CKAHWUPOBAHUE. DTO OCYIIECTBIISAETCS KO-
manzoi Menio kaonkn & / Z(X,Y) . ITocie BBIIOTHEHHS 3TOii KOMAHIbI B 3aBUCHMOCTH OT YCTAHOB-
JIEHHBIX [1APAMETPOB [OSBUTCH OJHO WJIM 1BAa OKHA cKauuposanus (puc. 2.15). Ilo uzobpakenuto
[I€PEMEIAeTC [JIAHKA, T0KA3bIBAIONIAsA TEKYIYI0 CTPOKY CKanupoBaHud. [Ipu mosydenuun ouepes-
HOTO M300parKeHUsi, OHO MOYKET OBITH ABTOMATHYECKH OTKPBHITO B HOBOM OKHE, 8 MOYKET OBITH MpO-
urnopuposano (paszen 2.2.11). Tlocje TOro, Kak CHATO OYEpETHOE M300parKeHue, CKAHUPOBAHUE
MIPOIOJIPKAETCS B TOM K€ OKHE B 00paTHyiO CTOpPOHY. B TO Bpems Korja mier CkaHupoBanwe, Bbr
yaKe MoyKeTe 00pabaThIBATH OTCHATHIE M300PAKEHMUS.

N3menenune pPa3dMepoB OKHa CKaHUPpOBaHUA

C nomompio komaua Merto Ckannposanne, Ipubnnsurs u CkannpoBanne, YIainTh UINH KHO-
0K % 11 /¥ MOXKHO yBEJIMUMBATH UM yMEHBIIATH PA3MePhl yIACTKA CKAHUPOBAHUS (€CIM Pa3Meph
TEKYIIEro y4acTKa 3TO MO3BOJAIOT). g yMeHbIeHUs BHIOEPUTE HYKHYIO YaCTh IIOBEPXHOCTU U
naxxmure IIpubsusurs. HoBoe n3obparkenne Oyner COOTBETCTBOBATH BbIOpAHHOMY y4acTky. [l
yBEeIUYeHns BBIOEPUTE YIACTOK MOBEPXHOCTH, KOTOPOMY OYIET COOTBETCTBOBATL HA HOBOM HM300pa-
JKEHUH TEKyIee OKHO, U HaKMuTe YaaanTh. CKanupoBanue OymeT MPOIOJIZKEHO B TEKYIIEM OKHE,
HO ¢ HOBBIMU TapaMerpamu. OTHOBpEMEHHO N3MEHSTCS YCTaHOBKU B OKHe Ilapamerpsr.

Y4acTKM BCerja BBIIEISIOTCSA C TEM YK€ COOTHOIIEHHEM CTOPOH, KaK y TEKYIIero Kajpa.
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Puc. 2.15. CkanupoBaHue moBEepXHOCTH.
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CMeH_IeHI/Ie OKHa CKaHHUPpOBaHUA

st TOro, 9TOOBI TEPEMECTUTH OKHO CKAHWPOBAHUS B JIPYTO€ MECTO, BHIOEPUTE KOMAHIY MEHIO
CkannpoBanne/ YCTaHOBATH CMEIIEHHE WM HaJKMUTE KHOIKY &u BBIOEPUTE KOMAHIY YCTaHOBUTH
cmerenne. Kypcop mpumer Buz murnenn. Ilpumenbrech M HA TO MeCTO, Te OyJIeT IIEHTP HOBOI'O
U300paKEHUsA, U HAKMUTE JIEBYIO Kiiapuiny Mbiiu. CkaHupoBanue OyJIeT MPOJIOIZKEHO B TEKYIIeM
OKHE, HO ¢ HOBbIME napaMerpamu. OIHOBPEMEHHO M3MEHSTCsl YCTAHOBKU B OKHe Ilapamerpsi.

Ilepe3amyck ckaHMpOBaHUS

Ecaun mo kakoit-to mpuyamae Bbl XOTHTE MOAYyYUTh HOBYIO KAPTHUHKY TOIO YyYaCTKa, KOTOPBIi
ceiluac CKaHUupyercd, He JOXKU1adCh OKOHYaHUd TeKyllero CKAHUPOBAHUA, HA2KMUTE KHOILIKY U wiw
Q. Dru ke KOMaHIbI JocTymHbI 13 MeHi0 CkanupoBanune — 310 Ilepesanyck Ceepxy u Ilepesamyck
Cuuzy.

IloacTpoiika moJIo2KeHusl CTOJINKA

Ecnu Bo Bpemsi CKAHMPOBAaHUS W3-33 TEMIIEPATYPHOrO Apefida mam mo KaKuM-aubo eIne mpu-
quHaM 00pa3er; OTOINeN CJIUITKOM JAJIEKO, WM HA0DOpOT, 30H., HAYAJ 33/I€BATh 33 MOBEPXHOCTD,
TO obpaser; MOXKHO IIOJBUHYTh € MOMOIIbI0 KOMAH/I IIONIArOBOro 1oaBoAa,/orsozaa. s sroro ecrb
KHOIKH 2 1 2=. BLIIoTHeHHe 3THX KOMaH/ IlepeMeliaeT CTOJIUK Ha OJIMH HIar IMIaroBoro JIBUTraTes s
BBEPX WJIA BHU3. Y YUTHIBAATE, YTO Y MEXAHUIECKOI CHCTEMbI BCET/Ia CYIIECTBYeT HEKOTOPbIN JIIOQT,
U [IPU IIE€PBbIX LIarax llepeMelleHus CTOJIMKa MOXKeT He IIPOU30HTH.

OcTaHoBKa CKaHUPpOBaHUA

Yr06bI OCTAHOBATH MPOLECC CKAHUPOBAHUS, HA2KMHUTE KHOIIKY U BbIOEPHUTE KOMAH/Yy MEHIO
C3M/ OcraHoBuTh. YUTHTE, YTO BO BpeMsi CKAHMPOBAHNST OKHA CKAHNPOBAHWS 3aKPHITh HEJIb3SI.

BrIkiioueHNne MUTaHUA IIATOBOIO ABUrarTeJjid

.
[Muranue MaroBoro ABUTATENST MOYKET OBITH OTKJIIOYEHO KHOMKOW ¥=. DTa KHOIKA, MOSIBJISIETCS
Ha MaHeJN WHCTPYMEHTOB, TOJIBKO €CJIM Ha CepBepe pa3pelleHa TaKas ONeparus.

BoicTpblii OTBOA MUTJIBI

B mmkpockore ecTh BO3MOKHOCTH OTBECTH WIJIY OT TIOBEPXHOCTH MPU TIOMOIIN The30MaHUITY-
JIATOpa B KpaiiHee mojoxkenue. Ky mocse 3Toro Hadarh OOBIYHBIN OTBO/ MU MOMOIIH IIIArOBOTO
JIBUTATEJIsI, TO MEHBIIE BEPOSITHOCTH TMOBPEAUTD 30H 1. OTBOM, MPU MOMOIIN MTHE30MAHUIYIATOPA BbI-
HOJIHSeTCA HAYKATHEM Ha KHONIKY ==. IIlaropblil ABUraTe/Ib IPH 3TOM HE TPOTAETCH, a HPH JI0O0M
cjlerytonieM JefcTBUY KHOIKA aBTOMATUYeCKU OT?KUMAETCH.

2.2.6 CHgTrue 3aBUCUMOCTENR

Pexxnum ckaHMPOBaHUS 3aBUCAMOCTEH 3aBUCHMOCTD TO3BOJISET MOJYyYATh 3aBUCUMOCTD CUTHAJIA
10 BHIOPAHHBLIM KaHAJIaM OT OJHOIO WM ABYX apryMeHToOB. Hampumep, 9TOOBI IOIYIUTh B PEXKIME
ACM zasucumocrb F(Z), nyzxuo Boibpars kanasn Orkionenue, u apryment Z. Ilpu 3anycke ckanupo-
BAHMS OTKPBIBAETCA OKHO, B KOTOPOM BBIBOIASATCS OTCHATHIE KPUBbIE. 3€JIEHBIM ITBETOM BBIBOINTCS
pe3yJbraT NpaMoro npoxoga (moasox), KpacHbiM — obparnoro (orsox). Ilkana aBromMarudecku
MacCIITabUpyeTCs TaK, 9TOOBI BCE KPUBBIE YMEIIAJINCH Ha n300paskennn. Eciam B mapaMeTpax CKanm-
poBanug Ynciao CKaHOB OTJIMYHO OT HyJsd, TO OyJeT OTCHATO yKA3aHHOE YHCJIO KPUBBLIX. Pe3ynbrar
CKaHMPOBAHUSA yCPEIHSACTCA IO 9YHUCJy IPOXOMOB IO Mepe CHATHUA KpuBbIX. Ecmm misg mapamerpa
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Yuciio CKaHOB yCTaHOBJIEHO 3HadeHue 0, TO yCpejHeHHs He IPOMCXOMHUT, a CKAHMPOBAHUE IIPOIOJI-
JKaeTCs /10 OCTAHOBKHY 1I0JIb30BareseM KHOUKON & uiu komanoit mento C3M/ Ocranosuts. B s10M
CIIyYae COXPAHSIETCs TOJIBKO PE3YIhTAT MOCIEIHErO MPOX0/Ia.

IIpu cHATHUU 3aBUCHMOCTH OT JIBYX ApTyMEHTOB, MOSIBJISIETCS OKHO, AHAJIOTMYHOE OKHY CKAHU-
POBaHUSI MOBEPXHOCTH, HO MO OCH X B HEM OTKJIAIbIBAETCS MEPBBIM apryMeHT, a Mo OCH Y BTODOIA.
[IBeToM mepemaeTcs 3HaMEHNE BHIOPAHHOTO KAHATA.

2.2.7 Ocmuanorpad

Pexxum ocnmiorpada 3amyckaercs BhIOOPOM KOMAHIBI MEHIO KHOITKHT & / Ocrmiutorpad. B
OTBET Ha 3Ty KOMaHAY OTKPbIBACTCA OKHO, aHAJIOTUIHOE€ OKHAM CHATUA SaBHCHMOCTeﬁ, B KOTOPOM
O TOPU3OHTAJIBHON OCH OTJIO)KEHO BPeM4.

HaﬂO OTMETHUTDL, 9TO BCE€ KOMaH/Ibl MEHIO KHOIIKHA @ ABJIAIOTCA B3aMMHO HCKJIIOYAIONIUMUA, T.€.
TP 3aMyCKe JII000T0 HOBOTO TPOIECCA TEKYIINIl OCTAHABINBAETCS. /1151 TOTO, 4TOOBI YBUIETH CUTHAT
ocruorpada OTHOBPEMEHHO CO CKAHWPOBAHUEM TOBEPXHOCTH, MOYKHO BOCIIOJIH30BATHCS TPOrpaM-
moit Fmboard.

2.2.8 Monynauusa Z

Pexxum Momymnsimu 7 3amycKaeTcs BHIOOPOM KOMAHIBI MEHIO KHOIKH < / Monynsuus Z. B
HEM Ha Z-KOOPAWHATY TMOJAETCA C HEKOTOPOH aMIIUTYION U 9acTOTOl OnuH w3 Tpoduieis — uM-
MyJIBCHI, TPEYTOJIbHBINA TPOMUIb, WA CHHYCOUIA. DTOT PEKUAM YI0OHO MCIOIL30BATH /I TIOA00PA
ONTUMAJIBHBIX TAPAMETPOB OOPATHON CBsA3u. B OKHE CKAHWPOBAHWS TPH ITOM KPACHBIM I[BETOM
HOKa3biBaeTcsd HPOdUib UIEAIbHOIO OTKJIMKA (eciu BbIOpAH THUIl JAHHBIX BbicoTa), a 3ejeHbiM -
peaNbHbIi POod UL, KOTOPHI OTpadbaThIBaeT OOpaTHAS CBA3D.

2.2.9 ®oromuox (pexxkum ACM)

Komanna menio xuonku & / @oroauo/| BbI3bIBAET OKHO, B KOTOPOM IIOKA3bIBAETCH II0JIOXKE-
HUE JIA3ePHOTO MyYKa HA (POTOMNOIE W WHTEHCUBHOCTH ITOTO MydKa. JTA (DYHKIWS HCIOIB3YETCs
B MEPBYIO OYepeIh MPU HACTPOHKe Jlazepa mepel ckanuposanueMm B pexkumax ACM u PACM. Ec-
JIX MOHUTOP HAXOIWUTCS PSIIOM C MHUKDPOCKOIIOM, TO yAOOHO, risas Ha okHO Porommoma, Bpaiars
HACTPOEYHBIE BUHTHI (POTOANOMA W JOOMBATHLCS XOPOIIEro MOMaJaHusd Ha HEro Ja3epHoro jyda. B
MeHi0 Bua MOXKHO oTMeTuTh rasioukoit crpouky HopMmupoBaTh 10 MHTEHCHBHOCTH — TOTJA OTKJIO-
HeHne Jjiyda Oymer HOpMAaJn30BaThCS C YUYETOM €r0 WHTEHCHBHOCTU — MPU HU3KOW WHTEHCHBHOCTHU
CUTHAJIA IyBCTBUTEIBHOCTH HE OyIeT MaIaTh.

2.2.10 CHaTue KpUBBIX B TOYKE M300parkKeHUsd

CHsATHE KPUBBIX B TOYKE CKAHUPYEMOTO M300parkKeHWsl 3allyCKAeTCst BHIOOPOM KOMAHI MEHIO
KoKy @& / F(Z) B..., D(Z) B... , It(Z) B..., It(Ut) B.... Kypcop npumer dopmy muinenu, u upu
HaKaTHU Ha IIOJIE TEKYIIEro OKHA CKAHMPOBAHMSA MPOM30MIET 3aIlyCK CKAHUPOBAHMS 3aBHCUMOCTH
¢ HAYaJIbHLIMU KOOPJIMHATAMHU, COOTBETCTBYIOIMMHU 3TOH TouKe. I[lapamMerpbl, COOTBETCTBYIOLIUE
BBIOPAHHOMY PEXKHUMY, OyIyT aBTOMATHYECKH BBEICHBI HA 3aKJIAIKE 3aBUCAMOCTD.

2.2.11 /donosHuTeJIbHBbIE KOMAaHObI

[TomMuMO OTMMCAHHBIX BhIIE BO3MOXKHOCTEH, mporpamma PemtoCkan Onnaiiv comepkut HabOp 10-
MOJIHUTETBHBIX KOMAHJT JIJ1si PAOOTHI py cKaHupoBanuu. OHU TO3BOJISIIOT BBITOJIHUATH CIEIUATLHBIE
OIEpAIHH TI0 YIPABICHUIO MUKPOCKOIIOM M HACTPOiiKe mHTEpdeiica.
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Mepemnewenre obpasya

PaccToaHu9e, mKkm; :m

@B

[I'Iepemec:'rmbl [ OTtreHa ]

Puc. 2.16. Menro jgys 66ICTPOro 1mojiBo/ia U OTBOJA 00pa3Ia.

BoicTphlili TOABOA M OTBOJ 30HIA

st GBICTPOrO mepeMerenust 30H1a (HanmpuMep, JJI ero OTBOAA B KOHIE paboThl) BOCIOJb-
3yiirech Komanoii Menro C3M/ IlepemectnTh obpaserm. DTa KOMAHIA BHITOIHSET TE€PEMEIEHHe
ofbpaslia Ha yKa3aHHYIO BEJWYNHY BBepX (K 30HIY) miu BHU3. B mosBusimemcs okue (puc. 2.16)
HAXKATHEM Ha KHONKW Habepure HEOOXOAMMYIO JTHHY MEepPeMelleHrs: i BhIOePUTe HAIIPABJIEHUE JTBHU-
KeHns obpasia.

O6MeH coolIeHnaMu

15t oOMeHa COODIIEHNSIMU C CEPBEPOM M OCTAIBHBIMHU KJINEHTAMHU HYKHO OTKPBITH CHEeHaIbHOe
okHO Yar. DT0 MOKHO CIe1aTh, oTMeTHB myHKT OKHO 4ara B Merio C3M, min HAXKAB HA KHOIKY #.
B mnose Tloacoenunennbie KIMEeHTHI OKHA JaT MOKA3bIBAIOTCS BCE KJIMEHTHI, MOJKIIOYEHHBIE K Cep-
Bepy, B moJte Vcropuss — Bce coobitennsi, Koropbie Bol ornpasuin winn noxydunu. g Hanucanms
coobmenuii cayxkut Tperbe nose (OTnpaBuTh cooOIIeHue), B KOTOPOM BbI MOMKETE BBECTH TEKCT
cBoero mocianus. Ecin ono npegHa3zHaveHo BceM KJIHEHTaM, TOJCOEINHEHHBIM K CepBepy, IPOCTO
HaXKMUTE BBOJ, U COOOIIeHne Oyaer ornpasyieno. ITobbl cOOOIeHre mMOnaI0 TOJBKO K HEKOTOPBIM
U3 KJIUEHTOB, BbimeauTe ux B mnosie [1omcoeuHenHble KIMEHThI ¢ MOMOINbI0 MbInu U KHOMOK Ctrl
u Shift, mocie gero roxke HazxkMure BBoA. Bee ornpasiieHnbie cOOOIIEHUS MOABISIOTCS HE TOJBKO Y
KJIMEHTOB, K KOTOPBIM OHU OTIPABJIEHBI, HO ¥ B OKHE coobIienuii cepsepa CoobrieHus.

PexxuMm coxpaHeHUsI M300pa>keHn it

Korna BrI BbirtosiHsieTe CKaHIPOBAHNE, ABTOMATHYECKN OTKPBIBAIOTCS OJTHO UJIH JIBA PADOUIMX OK-
Ha, B KOTOPBIX B PEXKUME PEATILHOIO BPEMEHHU BBIBOAATCH MOy daeMble n3obpakenuns. Kak mpasuso,
[IporpaMMa HaCTPOEHA TAKUM 0OpPa30M, 4TO IIOCJIE 3aBEPINeHUs OYePEHOrO KaJ/ipa CKAHUPOBAHUE
Cpa3y ke MPOJOJIKAETCS B TPOTUBOMOIOKHOM HampapaeHuu. [Ipn 3ToM B pabounx OKHAX MPEehI-
JIyIiye KapTUHKK MOCTEIeHHO 3aMeHSAI0TCs Ha HOBBIe. /st paboThl ¢ OTCHATHIMEU W300parKeHUSIMU
HY?KHO COXPAHUTb WX, B NPOTHUBHOM CJIydae 3TH JaHHbIE OyJIyT 3a0bITHI IO MeEpe MPOXOXKIEHUS
cremyromero Kaapa. Urobbl JaHHbIE COXPAHSINCH W BBIBOAWINCH B HOBBIX OKHaX, B MeHi0 Cka-
HUPOBAHKE HAIIPOTHB MOJs 3aXBaT JOJKHA CTOATH Taj0vYKa, ITO PABHOCHIBLHO TOMY, 9TO HAXKATA
knomnka L, D1y onepanuio HeoOX0MMO IOBTOPATE /Ijld Kax</I0r0 uHTepecyomero Bac kajpa. Asro-
MATH3MPOBATH ITY MPOIEAYPY MOYKHO MU TTOMOIIM HEKOTOPBIX HacTpoeK. Ecin BoiOpaTh KOMaHIy
merto C3M/ Onuum KiweHTa... , TO MOSBUTCS OKHO, TIOKa3aHHoe Ha puc. 2.17. B Tpex HMKHHX
nossax okHa Bbl Moxkere BuzeTh (4 CKOPPEKTHPOBATDH MIPU HEOOXOAUMOCTH) UH(MOPMAIHIO, KOTOPast
ObLIa BBeJEHA MPHU TMOAKJIOUYeHHH K MuKpockormy. O ToMm, 910 370 3a uHGOpMAIHsd, HAMUCAHO B
pazzene 2.2.1.

Ecam ormeueno mosie ABTocoxpaHemue, TO BCe Oy YaeMble n300paykeHus 6yaIyT aBTOMATHIECKH
3AIUCHIBATLCS HA JHUCK B KaTaJjor, yKa3aHHbIH B mose I1yTs.

[Mapamerper BeipasaumBanmne u MacmitabupoBanue OTBEYAOT 3a TO, KakK Oymer 0ToOpaxKaTbCs
nadopMarys B pabounx OKHAX CKAHUPOBAHWS IMOBEPXHOCTH W HE BJIUSIOT Ha camu jganabie. [lpm
BBIPABHUBAHUU CYUTAETCH CPEIHUN HAKJIOH JIJId KAXK/OM CTPOKU M aBTOMATHUYECKH BBIYMTAETCH U3
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OnLA KnveHTa =

Onuim | CoeamHerme | BesonacHocTs

BripaBHWEaHME Oynn. npy cve... I
hacwTabrpoe... Oynn. npu Mac... F]
ABTOCOXpAHEH Oynn. npm cre ]
MyTe |C.\Ducuments and SettingsiSushko\Dest E]
MapareTp 3HaYeHMe
Ok l [ OTreHa

Puc. 2.17. OxHO HacTpOEK, oupeendomux paboTy MpOrpaMMbl € MOJLYYaeMbIMA U300PaKEHUIMU.

Hee. MacmrabupoBaHue MOACTPANBAET IIBETOBYIO IMTKAJIY OTIENHHO TOJ KAYXKAYI0 CTPOKY, TaK UTO
JIAaHHBIE OKA3BIBAIOTCS “DACTIHYTHI’ HA BECh MWAMA30H I[BETOB. PEKOMEHIyeTcs HCIOJb30BaTh 00€
OTIIINH, TOCKOJIPKY TaKas 00paboTKa Jejaer n3o0parkenne Oojiee HAMVIAIHBIM U TOMIEPKABAET MEJI-
Kue Jeraiu. bes Hee MOXKeT OBITH TPYIHO ¢ HEPBOrO B3TJSAAA OMEHUTH KAYECTBO M300PAKEHNUS .

ITapamerpsr dymn. mpu cmene namnp-s, yma. npu macmrabupoBanun u Jymi. mpu cMemennn
BKJIIOYAIOT PEXKUMbI, B KOTOPBIX YK€ MMEIOIIUECs JAHHbIE Oy/IyT BbIBEJIEHbI B HOBBIX OKHAX IIPH,
COOTBETCTBEHHO, IOBTOPHOM CKAHWPOBAHWH, M3MEHEHNN PA3MEPOB OKHA, CKAHUPOBAHUS U CMEIEHUN
OKHA CKAHWPOBAHWSA. JTO JAET BO3MOXKHOCTb HE MOTEPTh JaHHBIE MPU MPEXKIEBPEMEHHONW CMeHe
00JTACTH CKAHUPOBAHMUSI.

N3MmeHeHne MMeH cKaHUPYyeMbIX ¢aiijioB

IIo ymomganuio orcuaTbiM pailiaM JAal0TCs UMEHA B COOTBETCTBUHU C MHMOpMAImeil, KoTopas
ObLIa BBEIEHA TIPH MOAK/IIOUEHNN K MUKpockomy (paszaen 2.2.1). Eciu o kakoii-To npuyunne Hy»KHO
M3MEHUTh NMEHA, 9TO MOXKHO caeaaTh Ha 3akaanke Coeannenne B mose O6pasen. Homepa, mpucsa-
nBaeMble (aitaaM, I3MEHSIOTCA B TaOIUIe Ha 3akaaake Ilapamerpsi.

Bxkirouenue 3BYKa

st naOpMUPOBAHUST IKCIIEPUMEHTATOPA O HEMOJIAJKAX TP CKAHWPOBAHUN TMPEILYCMOTPEHBI
3BYKOBBIE CHUTHAJIBI, COODITAIONINE O TOM, UTO 30H] CJUIITKOM OJM3KO MOMAOINeN] K 00pasiry, Jnbo
HaobopoT, HE JocTaeT A0 Hero. OTKIIIOYeHre STUX 3BYKOBBIX CUT'HAJIOB, JOCTYIHO B OKHe Tekyrme
mapaMeTphl JIJisl 3TOTO eCTh KHOITKA L (um “@) Ecaun munamMuk, HApUCOBAHHBIN Ha KHOIKE, ITepe-
9EePKHYT, TO 3BYKOBbIE CHUT'HAJIBI BBIKJIIOUEHBI, B MIPOTUBHOM C/Iydae BKJIOYEHBI. UTOOBI M3MEHHUTDH
COCTOAHNE KHOIIKH, IIDOCTO HA2KMHUTE Ha Hee.

2.2.12 Oxkonyanue paboThwI

Kornma skcmepuMeHT OKOHYEH, OCTAHOBUTE CKAHUPOBAHUE W OTCOEIWHUTECH OT CEpBEpa, MOCJIe-
JoBaTesbHo yopas ramouku B Menio C3M/ TMoxcoeamunrhest Macrepom u C3M/ TToncoennHnTh-
ca KamenTom. Ilpu 3akpbiTvu mporpaMMbl BCE TEKYIIWE MAPAMETPHI, & TaK Ke KaJnOpPOBOYHbBIE
KOHCTaHTBI, IIOJIyYEeHHbLIE C CepBepa, aBTOMATHYECKU COXPAHSTCd Ha Bamem koMmblorepe, U Ipu
CJeAYIOLIEM 3allyCKe IPOrPaMMbl OY/yT BOCCTAHOBJIEHDI.
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O0paboTKa n300parkKeHuii ¢ IOMOIIIbLIO
rmporpaMMbl “@PemtoCkaH OHnaiin”

ITporpamma ®emtoCkan Onnaiin TpeocTaBisger mupokuit Habop GyHKIHH 00pabOTKU 1 aHAJIH-
3a m300parkeHuii. YCIeHOCTh UX UCIOJb30BAHNS 3aBUCUT OT MOHUMAHUS TIOJb30BATETIEM METOIOB,
UCIOIB3YEMBbIX IPH TOJYYEeHUN JTaHHBIX U UX 06paboTKe.

3.1 OO6muii Bua mporpaMMbl

OCHOBHOE OKHO ITPOrPaMMBbI IIPEJCTaB/IeHO Ha pucyHke (puc. 3.1) Beepxy pacmosioxeHo riaasHoe
mero. Eciu Her orkpbIThix m300pakenuit, To oHo cocrout u3 6 gacreit: mento Paiis, C3M, Bun,
Oxkmna, Onnaiin u [Tomowp. Iox HuM pacnosnoxkena nanenn Ajst paboTwl ¢ paitaamu, eme HuXKe IBe
maHe M, cojeprkaiue Habop dbyHKIuil 11 00paboTKu m300pazkenuit. B camMoM HU3Y TJIaBHOTO OKHA
MPOrPaMMBbI HAXOJUTCS CTPOKA, COCTOstHMsA. BO BpeMst paboThl MpOTpaMMbl B HEell BBIBOJIUTCS pa3Has
nose3Has nHGOopMaIus.

3.2 Hacrpoiika obmux nmapamMmeTposB

s ynobcrBa paboThl ¢ KJANEHTCKON 9aCThI0 MTPOrPAMMHOr0 ODecredenust B TJI00aIbHOM MEHIO
@aitn npexycmorpena komanaa Onmuu. [Ipu BbI30Be 3TOI KOMAHIBI MOSABISIETCS OKHO, B KOTOPOM
KJIHEHT 110 CBOEMY YCMOTPEHHIO MOYKET W3MEHSITh Pa3IudHble HACTPOiKH. OKHO COJEPKUT YeThIpe
Brutagku: Unrepdeiic, Bua okon, Baza nanubix u O6unosienus. Buusy pacnonoxenst kaonku: OK
— TpuMeHuTh u3MeHeHus, OTMEHA — OTMEHUTH M3MEHEHWS W BBIATH W3 JIMAJIOrOBOTO OKHA, 110
YMOJTYAHUIO — BOCCTAHOBJIEHUS 33/ IAHHBIX [0 YMOJIYAHUIO TTAPAMETPOB BO BCEX BKJIAIKAX.

Bo Bkimagke NMuaTepdeiic mpeacraBieHbl OCHOBHBIE HACTPOWKH MOTb30BATEIHLCKOr0 HHTEpdeiica
(puc. 3.2). Jusa usmenenus si3bika uarepdeiica HeoOX0MMO U3 PACKPBIBAIONIErOCs CIMCKA B ILYHKTE
A3bik nHTEpdEiica BRIOpATh HYKHBIN SI3BIK.

[Tpu obpaboTke U300pakeHwt B 1MEJIOM psife (PUIBTPOB HEOOXOIUMO YCTAHABIUBATH 3HAYCHUS
TeX WM WHBIX mapamMeTpoB. Ecim Bbl coOMpaerech UCIOIb30BATh TOJIBKO T€ 3HAYEHUS MAPAMETPOB,
KOTOPBIE YCTAHOBJIEHBI TI0 YMOIYAHUIO, TO MOXKETE B TOI K€ BKJIAJKE YCTAHOBUATH TAJIOYKY HAIIPO-
tuB ynkta CrangapTHbIE ONIKUU IJIATHHOB M BAM HE MPUIETCS KAXKIBIA pa3 MOATBEPKIATH BHIOOD
CTAHAPTHBIX TApAMeTPOB HaxKarueM Ha KHONKH OK.

Hacrpoiika TloHOIKpaHHbBIH PEXKUM TTO3BOJISIET BHIOPATH yI00HYIO KOHMUTYPALIAIO /I TOKA3a,
M300paXkeHuil B TOJTHOIKPAHHOM PEXKMMEe B CIydae, eClu K KOMIBIOTEPY MOAKJIYEHO HECKOIHKO

46



I'maBa 3. Ob6paborka u300pakeHi

Cxan Onnaitn - Graphite.001

Mpaska  Pypee B OkHa  Ownafin  Momo

®aiin: vtm_1.000

[ aHHble uaoBpaxenun: Height

Puc. 3.1. OcHoBHOE OKHO IIPOTPAMMBI.

Onuud
HHTepbelic | Bug okoH | Bazagante | OfHosaeHua
Azblk MHTEpERca | Pucckuii M
CraHa, anuHH nnarHHos O
[MoAHES KPEHHEIR Peskr |AKTMBHbu“4 MOHMTOP M
Pykosoacten nonesosarens [usF5 Orlinetanual pdf
3anepiKka NOABNEHUA MNaHEAH HHCT PYMEHT OB ’T%
MpeanouTHTENEHEIE BAHHMLEL XY MM w
MpeanoyTkTe dbHEIE SaHHMLE £ Hi v
Ml acuManeHEIR pasMep konoHkK Meria b7y %

[ Ok ” OtreHa ][ Mo yronuaHu ]

Puc. 3.2. Okuo Ouuumu, Briaaka Vurepdeiic.
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Onuwym B

WMHTeppeiic | Bua okoH | Basa gantes | OfHOEREHMA
T Oguc 2007 [v]
Crune 0 6eHaHaHOE0-4EPHER v
PaCLLIMDEHHbIE NOACckaskH
LlBETHbIE ZaK.NagkM naHenek D
OkHa B 3aknagkas

Bua zaknagok

kak B OneMote
LleeTHEIE
KHonka FAKPEITHA Ha AKTHEHOR 3aknagre D

[ Ok H OTreHa ][ Mo yrdonuaHuH ]

Puc. 3.3. Oxno Omwn, Braagka Bug okoH.

MOHUTOPOB. BbI MoO2KeTe BuIOpaTh, HA KAKOM U3 HUX Oy/IyT MOKa3bIBATHCA M300parKeHHs.

B mosie PykoBozicTBO TOIR30BaTEST MOYKHO YKa3aTh JIOKAJIBHBIN apec, 0 KOTOPOMY DACIoyio-
JKEHA TOJIb30BATE/IbCKASA JOKYMEHTAIMs (U OTJIMYUYU OT MyTH, YKA3AHHOTO MO yMOJJIYAHUIO).

B nmosie 3aneprkka mosiBJIeHAs TAHEIN HHCTPYMEHTOB 33,/Ia€TCs BpeMsi, B TeYeHNe KOTOPOTO HeOb-
XOIUMO YIEPKUBATH HAXKATON KHOIKY MBIIIA JJIs IOy 9€HUsI PA3BEPHYTOM MAHE WHCTPYMEHTOB
u300pazkenus. IIpu KOpOTKOM HazkaThu BbIOMPAETCs TeKyluil MHCTPYMeHT (TOT, KOTOPbIl HapUCo-
BaH Ha KHoTKe). [To ymomuanuio ycranosieno suadenue 500 MC U €ro PEKOMEHIYeTCsl UCTOIb30BaTh
B IITATHOW CUTYyallnAH.

B nmongax IIpegnoarnrensunie eananibl XY u Ilpeamodrurenbubie e ITMHANBI Z MOXKHO BBIOpATh
73 PACKPBIBAIOIIErOCs CIIUCKA ODO3HAYEHNE €INHUIL U3MEPEHUs, KOTOPOe MPEANOYTUTETHHO B TO-
nucax 1mo ocam XY u Z coorBercrBenHo. [lepBoHATAIBHO MPEAMOYTUTETHHBIE €IMHHUITHI HE BHIOPAHBI
U OILPEJIENAIOTCH ABTOMATUYECKH /I KAXK/OI'0 KOHKPETHOI'O M300PaKEeHMSI.

Camoe 6OIBITIOE MEHIO B pOrpaMMe — 3T0 MeHio Maremaruka, oHO o0beaunsier B cebe 30 pas-
nuaHbIX QyHKIwit. [1j1s Toro, 9To0bl MEHIO 0TOOPaXKAIOCh KOPPEKTHO HA Barem MounuTOpE, 3aaiiTe
oIXO/sAIIIee 3Hagenue B nosie Makcumanbublii pa3mep mexio Maremartuka. B Hem ykasbiBaercs Ko-
JINYECTBO IIYHKTOB MEHIO, KOTOPbIE OYAyT PACIOJIOXKEHBI B OJIMH CTOJIOUK.

Bo Bkaajke Bugi okon (puc. 3.3) oupejensiercs CruincTuKa OCHOBHOIO OKHA, IIPOIPAMMBL U BCEX
OTKPBITHIX B Hell pabOYMX OKOH W JIMAJIOTOB.

Bo Bkianke Baza maHHBIX MO yMOJYaHUIO YKA3aHBI HAUMEHOBAHWE W MyTh K 0a3e n300pakeHumit
nporpamMbl PemtoCkan Onnalin B cern VuTepHET, a TakykKe HEOOXOAMMBIE JJIs BXOJAa B 6a3y wMs
HosIb30BaTeNs U naposb (puc. 3.4).

Bo Bkiasike O6HOBIIEHUS] MOYKHO YyCTAHOBUTD (DYHKIIUH ABTOMATHYIECKON TPOBEPKHU OOHOBJIEHUH
(Tpu HATTMYUY TTOAKJIIOUEHNS K ceTu IHTepHeT), a Tak:Ke MPOBEPKU OOHOBJICHUH B JIOKAJHLHOM Xpa-
aunuine (puc. 3.5). B mocnennem ciaydae HeoOGXOAMMO yKa3aTh IyTh K JIOKAJLHOMY XPaHUJIMIILY
obuosrenuit mporpammbl PemtoCkan Onnaiin B crpoke JlokanbpHoe xpanuuiie. B crpokax I[laker u
3arpy3urK M0 yMOJYAHUIO YKA3AHBI JAHHBIE O COOTBETCTBYOIINX MTPOrPAMMHBIX TPOAyKTax. Kcin
BbI HE XOTHTE, 9TOOBI IIPOrpPaMMa ABTOMATHYECKH IIPOBepsjia Hajaudee OOHOBJEHUl, ybepure ra-
JIOUKyY Hamporus myHKTa lIpoBepsits oOHOBeHusA. [locie Toro, kKak Bce HEOOXOMMMBIE HACTPOUKH
crenanpl, HaxkMuTe KHonky OK.
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Puc. 3.4. Oxno Omuyn, Bkmagka Basa naHHBIX.

Onuud

| MHrepeeiic | Bug okon | Basa ,U.aHHbI:-:l OfHoENEHMA l
MNpoEepATE OGHOENEHHA
TMpPOBEPATE B AOKANEHOM XPaHUAMLLLE
MoraneHoe spaHIIMLE #:\FemtoScantinstalhpre-release |
Marer FemtoS canOrline. msi
Sarpyzume setup.exe
[ Ok ” OTreHa ][ Mo yroA4aHMD ]

Puc. 3.5. Oxno Onuun, Bknagka O6HOBIEHUS.
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3.3 Pabora c daiimamn

®dopmar Tun mapHBIX

Qopwmar daitna nmenn (aitna [Tosepxnoctn | Kpusbre
®emtoCkan Oxnaiin *_ spm . °
NT-MDT * mdt, *.sm2 . .
NanoEducator (NT-MDT) *.spm .

NanoScope 1T *.077 .

NanoScope III *077 °

Dimension (VEECO) *.077 .

Ckan 8 * tmd °

Park Scientific * hdf .

Molecular Imaging *stp °

Asylum Research (Igor Pro) * ibw . .
WSxM Nanotec Electronica * K .

Nanotop * spm .

Amphora (onrTuy. nannbie) * tlk .

WiTec * wip .

Omicron * par .

Nanosurf * nid .

Pacific Nanotechnology * pni °

Digital Surf * sur .

AIST-NT * aist . .
LEO * tif (16-bit grayscale u uperHbIe) .

JEOL * tif (16-bit grayscale) .

Bitmap * bmp .

Jpeg *.jpg, *.jpeg e

TekcTosbrii popmar * txt, *.dat . .

Tabsmma 3.1. Bocupuanmaembie bopMaThl JaHHBIX.

IIporpamma moxker paborars ¢ daiilamu, moIydeHHbIME Ha MUKpockonax @PemroCran, Nanoscope 11,
Nanoscope III, u HekoTOpbIX Apyrux Mukpockonax (cm. rabsuity 3.1). Ilpu coxpanenun daitnios
Nanoscope II, ITI B TekcToBOM 3aromoBke (aitaa cOXpaHseTcs TOJIbKO HHPOpMaIys, oomast ¢ Gop-
marom (daitnos @PemroCkan. TekcToBbiil 3aromoBok (aiiia Bcerga MOXKHO MPOCMOTPETh, BHIOPAB
komany mento Buy/ ITapamerpei....

3.3.1 OTkpeiTue nu uMmaopt ¢aitaos

JList TOro, 9T06BI OTKPBITH (aill HAXKMHATE HA KHOIKY L MM BHIOHPeTe KOMaHLy MeHio Daiin /
Otrxpoirb. B nosisasmomemcs okue (puc. 3.6) Bol moxere BbiGparh cpa3y HeCKOJIbKO (Bailios, uc-
1oJib3yst coderanus Kiaapuin Shift miam Ctrl u mesndok JsieBoit Kaonku Mpiim. Beibpanubie daitibl
MOTYT OBITH OTKPBITHI KaXKIbIil B OTIEIBHOM OKHE, WJIU K€ BCE BMECTE B OJHOM 00mieM okue. [jist
sroro mapamerp COBMECTHTD JTOKYyMEHTHI HyKHO MOCTaBUTh B 3Ha4YeHne Her wim Jla coorBeTcTBEeH-
HO. UTOOBI H3MEHUTDH 3HAYEHUE, YCTAHOBIEHHOE JIJIsT JAHHOTO TIapaMeTpa, MEeJKHUTE JeBOH KHOITKOM
MBIIIIK TI0 TIOJIIO C €ro TeKyIuM 3uadenueM. [locmeaamii KaTaaor, u3 KOTOPOro ObLIM OTKPBITHI HIH
B KOTOPOM ObLITH COXpaHEHbI (ailyibl, 3AlIOMUHAETCS [IPU BBIXOJIE U3 IPOrPAMMBI, U ABTOMATHYECKH



I'maBa 3. O6paborka m306paskeHmit 51

BOCCTAHABIIUBAETCS TIPU HOBBIX 3aITyCKax Mporpammbl. Tekymuil Katajaor Jjis COXPAHEHUsS HOBBIX
daitnos MoxkHO u3MenuTb KoManoit Mento Paiin/ Coxpandrsb B....

Open

Lookin: | £ BTM ¥ © & @

HEETM_2 Copy 1 of BTM_2.000
{ EEETM_2 Copy 1 of BTM_2.004
My Recent BTM_2-DUU

Diocuments BTM_2.001

BTM_2.002

BTM_2.00%

. BTM_2,004

BTM_2.005

ETETM_2.005

@] BTM_2.005

BTM_2.006

| @ &TM_z. 006

BTM_2.007

ET Copyl of BTM_Z

ET CopyZ of BTM_2

&

=

=

&

fy Documents

My Computer

File ez BTM_2 005 [v| [ gpen ]

My Metwork, | Files of type: |Bce BOprATEI [v] [ Cancel ]

MNaparetp SHaueHue
10 COBMECTUTE A0KUMEHTEL  Her
B+ unetp Bce

Mok asbEaTE

Puc. 3.6. Oxno BBIOOpaA (haiiIoB.

Komanzna menoo ®aitn/ OTKpPHITH, KaK U KHOITKA £, NO3BOJISIET HE TOJBKO OTKPBIBATL (haii-
JIbl 30H/I0BOIl MUKDOCKOIMHU (CM. BBIIIIE), HO U UMIIOPTUPOBaTh nanube u3 TekcroBbix ASCII daii-
aoB u u3 rpaduyueckux daiinos B dpopmarax Bitmap (pacummpenue BMP) u Jpeg (paciuupenue
JPG/JPEG).

Janubie B TeKCTOBBIX (haitnax (.txt), OTHOCAIUXCA K TIOBEPXHOCTSIM, JOJZKHBI ObITH OPraHUu30-
BaHBI CJemyomuM obpa3om. [lepsbie qBe KOJOHKY, WU KOJOHKH C 3arOjOBKaMu X u Y, JOJIZKHBI
3a/1aBaTh KOOPAWHATHI TOYEK, 8 B OCTAJBHBIX KOJIOHKAX YKA3bIBAIOTCS 3HAYEHUSI B ITUX TOUKAX.
Komonku paspensrorcs tadynsanueit. Ecan komorok kpome X m Y HECKOJIBKO, TO OYIET OTKPBITO
HECKOJIbKO nm300pazkenuii. B 3arosioBkax KOJIOHOK ITOC/I€ HA3BAHUS YepPe3 3alATyI0 MOXKHO yKa3aTh
€/IMHUIbI U3MEPEHUs.

JlaHHBIE B TEKCTOBBIX (hailjlax, COAEPKAINX KPWBBIE, TOJXKHBI OBITh OPTraHW30BAHBI B BUJE
HECKOJIbKUX KOJIOHOK. KOJIOHKa C TOpHM30OHTAIbHBIMUA KOODIWHATAMHU TOJIZKHA, JIMOO OBITH TEPBO,
b0 OBITH O3armasieHa X. Bo BTOpoit KOMOHKe MOMKHBI PACIONATAThC 3HATEeHUA. Keam KOTOHOK
6oJibIie IByX, TO Oy/IeT OTKPBITO HECKOJIHLKO KPUBBIX. B 3arosioBkax KOJIOHOK TIOCTIE HA3BAHUS Yepe3
3aMATYI0O MOXKHO YKa3aTh €IUHUIIbI H3MEPEHUs.

IIporpamma aBToMaTHdecku pacro3naer ¢gpopmar daiiia Mo ero conepKUMoMy, PacInpeHne nc-
MOJIb3yeTCsl TOJIBKO [IJIs y/I00CTBA TOJIB30BaTENsI. BO3MOXKEH MMIIOPT Cpa3y HECKONbKHX (DailioB.
Ecnu rpaduyecknii daitsi COmep:KUT MaJIUTPY, TO 3HAYEHUS BBICOTHI TOBEPXHOCTH B WMIIOPTHUPO-
BaHHOM (haiijie COOTBETCTBYIOT MHIEKCAM MMAaJUTPhI. B MPOTHBHOM ciiydae B BBICOTY mpeoOpasyercs
MHTEHCUBHOCTH n300paKeHus.
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3.3.2 DBeicTpsiit npocmorp daiiiaoB

Open @

Laook in: | I 090310_Alternantera protein ™ T £ mv

5 [=)090310_1_pHE.000

| :3 = n90310_1_pHa.001
4y Recent DQUSIU_IJJHS.UU2
Documents | | 090310_2_pHs.000

— = 030310_2_pHe.001

Desklop

D

My Documents

—
wi
My Computer
ﬁh']. File name: 090310_1_pH8 [v]
. il

by Metwark. Files of type: Bce poprate ™

Saronosok Nerenna
() WA Pacumperie. [ MmAagaing [ Nokasars ece
) Pacwwperve Mma [ Hadvsie

() <Pasmeps Hw [] Paztiep
() Paseeptka [] Pazeepria
) Dara DNara

Puc. 3.7. Oxno BBIOOpA (DaitIoOB /It OBICTPOTO MPOCMOTPA.

IIpM TOMOIIM KHOIKH Li WM BHIGOPOM KOMAHZBI MEHIO @aitr/ BBICTDBIN TPOCMOTD MOXKHO
oTKpaTh (allIbl B BUIE MAJEHHKUX ICKU30B JJIs MPEIBAPUTEIBHOTO MPOCMOTPa. B TOABUBIIEMCs
oke (puc. 3.7), Boiaenure daitibl s npocmorpa u HazkMure OTKpbiTh. IBOHHO# KKK 110 3CKU3y
oTKpbiBaeT dain mis nasbHeinei paborbl. OKOIIKO ¢ 3CKHU30M MOXKHO MACIITAOUPOBATD, TOTIHY B
3a yroj, HO Ka4eCcTBO KAPTHHKU IPHU 3TOM OyJer XyxKe OpuruHasa. Buj, 3arojoBka U JereHbl,
0TOOPAIKAEMBIX B OKHAX OBICTPOTO MTPOCMOTPA, OMPEIEISeTCS B JUAJONOBOM OKHE BHIOOpa (haiiion
JTst OBICTPOrO MPOCMOTPa. B paMke 3aro/IoBOK yKa3bIBAETCs WHMOpMAIUsi, KOTOpas OyIeT MOKa3aHa
B 3aroJI0BKE OKHA OBICTPOro MPOCMOTPA, & B paMKe Jlerera yKa3piBaeTcs COCTaB ero jerenapl. Ecin
nanporus c0B [lokazaTh Bce Ha TaHEJ W BHIOOPA MOCTABIEHA TAJIOYKA, TO MIPU OBICTPOM MPOCMOTPE
Ha KazK/10e m300pazkenne, cojaepzKarieecs B omHoM ¢aiiie, Oymer OTKPBITO OTAe bHOe OKHO. Hade
Ha, KaXK bl (aiiyr OyaerT OTKPBHITO TOJBKO OJHO OKHO C TIEPBBIM M300payKEHWeM U3 COAEPIKAIIUXCS
B aiisie (06bIYHO 9TO TOMOrpadpuvecKue JaHHbIE).

3.3.3 AsBrTomarmyeckmii mpocMoTp (dailsion

Dajiibl J1F000r0 KATaJIora U ero IOAKATAJIOrOB MOKHO IIPOCMOTPETH B aBTOMATHYECKOM PEXKHUME
¢ nomopio Komaunbl Paiin/ Coalij-110y uid KHOLKY - . IIpu sTom Bam cuagamna Oymer mpemio-
JKEHO yKa3aTh mapaMeTpbl mpocMorpa (puc. 3.8). Ha kHonke B BepxXHEl 4acTH JUAIOra HATUCAHO
Ha3BaHWE TANKA, B KOTOPO# Oymer mpoxoauTh npocMorp. [lpu HaxkaTuu Ha Hee BbI CMOKETE CMEHUTH
Hanky Jist IpocMoTpa (o yMOI4aHuio Bhibpana Tekyiias). B noje 3ajepkka,c yKa3bBaeTcs Bpe-
MEHHas 3aJepxKKa, & IaJl0YKa HAIPOTUB IIyHKTa PeKypCHUBHO 0O3HAYAET, YTO OYJAET IPOCMATPUBATH-
Csl COZIEP2KUMOE IIOJAKATAJIOrOB. B LeHTpe auajiora HaxomuTcs TabJIMIa ¢ IEPeYHeM BCeX JOCTYIIHBIX
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Cnaig-woy 3|
PekypcueHD
Z:hstudentshSushko\AFMY2009\K arpoyah090203_DNADNP

Janepwka, c |3
# My i W| & T17. /%8 N0|]% P|]% C.| % WU|] & 0| )
Zhatudents\Sushka \AFMA200...  090... (i} 105.. 122, 7BE. 217
Zhstudents\Sushko \AFMA200...  090... om 105.. 122, 917.. 217
Zhstudentsh SushkobaFN200.. 090, anz 105, 122, 121, 21.7.
Zhstudentsh SushkobaFN200.. 030, aoo 105, 122, 105. 21.7.
ZhstudentshSushkod\aFMY200..  090... om 105.. 122, 105, 217.
ZhstudentshSushko\AFMAV200..  090... oo2 105.. 122, 105, 217.
Zhatudents\Sushka \AFMA200..  090... 003 105.. 122, 120.. 217.
Zhstudents\Sushko \AFMA200...  090... on4 105.. 122, 120, 217
Zhstudentsh SushkobaFN200.. 090, ans 105, 122, 120, 21.7.
Zhstudents\ SushkobaFN200.. 090, aoe 105, 122, 120, 21.7.
ZhstudentshSushkod\aFMY200..,  090... oo7 105.. 122, 120, 217.
ZhstudentshSushko\AFMA200..  090... 0on 105.. 122, 917.. 217.
Zhstudents\Sushka \AFMA200..  090... om 105.. 122, 917.. 217.
Zhstudents\Sushko \AFMA200...  090... ooz 105.. 122, 105, 217
Zhstudentsh SushkobaFN200.. 090, ooz 105, 122, 105. 21.7.
Zhstudentsh SushkobaFN200.. 030, an4 105, 122, 105. 21.7.
ZhstudentshSushkod\aFMY200..  090... 005 105.. 122, 105, 217. .
Zhstudentsh SushkohaFh200..  030.. doc 434, 127 124, 7. ]

[ Ok ] [ OTreHa

Puc. 3.8. [IapameTpsl aBTOMATHIE€CKOTO IIPOCMOTPA.

daitioB n3 BHIOpaHHO manku. MoXKHO yIaadaTh CTPOKW W3 TAOJUITLI, HAXKUMas KJIABUITY YIATUTH
ny BeIOupas KomMauay CKpbITh BBIIETEHUE B MEHIO, MOSIBJISIONIEMCS TTPU HAYXKATUU MTPABOM KHOMKA
MBI, YaajaeHubie haiiabl He OyIyT MOKAa3aHbI IPYU TPOCMOTPE, HO C IUCKA OHU HE yIaJISIOTCH.
IMocne maxkarus knonku OK mepen Bamu OyayT OIWMH 3a JPYIHM MOKA3AHHBI BCe M300paKe-
HUs C BBIODAHHOIM BPEMEHHOW 3a/ep:kkoii. MuHuMasibHasd 33JepKKa paBHa 3 CekyHIaM. ATobObI
LPUOCTAHOBUTD / [IPOJIOJIZKUTH LPOCMOTD, HAXKMUTE LPOOEJI, BBIXOJ U3 [IPOCMOTPA LIPOUCXOAUT IIPU
naxkaruu kjasumn “Escape”’. [lo okoHuaHMM TpoCMOTpa IMUKJ OyIeT TMOBTOPEH C CAMOTO HAYAJIA.
[Ipu BBIXOZE W3 TPOCMOTPA MPOTPAMMa OTKPBIBAET (DAL, KOTOPBIi MOKA3BIBAJICS ITOCTIETHIM.

3.3.4 [Ileuatsb aiinon

IIporpaMma mo3BOJISIET TOTOBUTH K IeYaTH W mMedararh (hailibl n300parkennii, KPUBbIX, THCTO-
rpaMM M T€KCTOBBIX Tab/utl ¢ mapaMmerpamu. s Toro, 9To0bI HAIEIATATH OTALTIHHOE H300parKeHme,
BbIGepuTe KoManTy Menio @aii/ Iledars win HAXKMHUTE Ha KHOIKY = Ha HAHEJH MHCTPYMEHTOB.
[Tpu 3TOM OyIeT moKa3aH CTAHIAPTHBIN IUAJIOT, B KOTOPOM MOYKHO BBIOPATH MPUHTEP U KOJUIECTBO
mevaTHbIX Konwuii. [Ipu >kejjaHuu, mpeaBapuTEIbHO MOXKHO 3AITyCTUTH MPEANpPOCMOTD medaru. s
sTOroO BhIOEpuTE MyHKT MeHio Paiin/ IpennpocMorp mevarn.

ITpu 3rom npsimo B OKHe u300pakenus GyaeT OTKPBITO OKHO mnpeanpocmorpa (cum. puc. 3.9).

[Iporpamma mo3BossieT medararh Koutaxku. st 3TOro HeoOXOAMMO BbBIOPATH KOMAHIYy MEHIO
Daits1/ Ieuarars kostax. ITosiBUTCS OKHO LPEAIIPOCMOTPA M AMAJIOr HACTPOek nedaru. Ilpu co-
CTABJICHWY KOJIJIAXKeHl HA OJHOM WJIN HECKOJbKHUX MEYATHBIX JIUCTAX COOMPAIOTCS BCE OTKPBITHIE
n300pakeHns, KPUBbIE W THCTOTPAMMBI, KOTOPbIE OTKPBITHI HA ITOT MOMEHT. B Ko/uT1ake ydacTBy-
0T ¥ Te N300paKeHns, KOTOPbIe MUHUMU3UPOBAHHBI. V300paskeHns: OyIyT PACIONOKEHBI HA JINCTE
B TOM TIOPSIIKE, B KOTOPOM OHHU ObLIM OTKPBITHI B IIporpaMme. TeKCToBbIe TaO/IHIIbI DU COCTABJIEHUN
KOJLJIA2KA HE yYUTHIBAIOTCS.
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{on1a 1 dhaiina A_75_0

Puc. 3.9. OkHO mpeBapuUTeIbHOrO ITPOCMOTPA IEYATH.

Print

Printer

MNarne: HP Laserlet 3050 Series PCL & 'l] [ Properties... ]

Status: Ready

Tupe: HP Laserlet 3050 Series PCL &

where:  DOT4_002

Eemment: [ Prink to e

Print range Copies

@al Nurber of copies: |1 1%

(O Pages  from: |1
Selection

Puc. 3.10. OkHO npeaBapuTeILHOrO0 MPOCMOTPA IeYaTh KOJLIaxKa.
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3.3.5 Coxpaunenne u s3kcrnopt daiijgoB

[IporpaMma MO3BOISIET COXPAHATH JAHHBIE O TIOBEPXHOCTSX U KPUBBIX B COOCTBEHHBIX CITEITH-
anpHbIx (opmarax. s coxpamenns daiiia HaKMATE KHONKY & min BoIGEpHTE KOMAHILY MEHIO
®@aitn/ Coxpanntb. s coxpaHenus (daiia mox IpyruM nMeHeM BbibepuTe KoMaHIy meHio Daii/
CoxpaHuTh Kak.... UTOOBI COXpAHUTDH BCE M3MEHEHHBbIE WJIM HeCOXpPaHeHHbie (hailibl BhIOEpUTE KO-
many mento Paiisi/ Coxpanurb Bce. HoBbie (aiisibt 1ipu 310M 6y/1yT COXPAHEHbL B TEKYIIUil KaTaJI0r
(yxazanubiii B Merio @aitn/ CoxpaHsTh B...).

B mporpaMme mpeaycMOTpeH KCIopT u3obpaxkenuit B rekcrosbie (aitant ASCIIL, B daitiasr pu-
cyukos Bitmap u Jpeg, a takxke B (ailibl Tpexmeprbix uzobpazkenuii s Internet (Vrml). Bos-
MOYKHOCTH 3KCIOPTa [ PA3JIUIHBIX H300pakenuii npusefenbl B tabmuie 3.2. IIpu sxcnopre B
TEKCTOBBIN (bOopMaT He COXpaHseTcs WHMOPMAIds O BbIAEJIEHUIX, METKaX, IMKAJIAX U T.I., & JJd
dopmaros Bitmap u Jpeg, arobbl coxpanurh 3Ty HHGOPMAIMIO, HY?KHO B JUAJIONOBOM OKHE DKC-
mopT (DAJIOB YCTAHOBUTH TAPAMETP JDKCIOPT ¢ mekoparusmu B 3uadenue /la. Uwmeiite B BuIy, 9T0
TOCJIe SKCIIOPTUPOBAHNS UMIIOPTUPOBATH (haiiyibl Bitmap n Jpeg KOppeKTHO MOIyInuTCs TOTHKO IPU
OTCYTCTBHH JIOMOJHATETBHBIX JIEMEHTOB, TAKUX KAK IIKAJbI, METKHU, BHIJICTCHU.

DopmaThl IKCIOPTA

Bunpr uzobpazkenuit *txt | *bmp | *.jpeg | *.wrl
OO0bruHBIE M300pAYKEHNST KPUBBIX W MTOBEPXHOCTEH ) ° °

Ceuenus ° ° °
I'mcrorpammbr ° ° °
Hunarpammbr “Enum Features” ° ° °
N3o6paxkenust ypbe-CreKTpOB ° °
TpexMepHbie N300paKEHHUST ° ° °

Tabmva 3.2. DKCHOPT JAHHBIX.

DkcmopT mpon3BoAnTCst KoMaH ol Mento Paitn/ Dkcmopt. B mosiBisIONIEMCS OKHE MOXKHO BBI-
oparh ¢opmar daitma. Hamzo orMeTuTh, 9TO SKCIOPT M300pasKEHWH MOBEPXHOCTEH B TEKCTOBBIM
dopmar MOKeT MOTPeOOBATH OOJIHIITOE KOJIHIECTBO AUCKOBOTO MPOCTPAHCTBA.

st skcnopra cpa3y HeckoJibKux (baiiyioB ucnosb3yercs komanaa mento @aitn/ T'pynnosoit sxc-
nopr. IIpu BbinOIHEHUU TOI KOMaH/Bl OTKPBHIBAETCs Auasor Boibopa (dhaiiaos mis sxciuopra (puc.
3.11), B KOTOPOM MOYKHO BBIOPATL CPEIU OTKPBITHIX (haiiioB, KakKuWe 3KCIOPTUPOBATH, BHIOPATDH
dopmar 11 SKCIOpTa, U 33aTh MapaMeTphl, 3aBUCINre OT (popmara. B 3aBucuMocTu oT TOro, Ka-
KU€ OKHA BBIOWPAIOTCS [IJIsT IKCIIOPTA, CIUCOK BO3MOXKHBIX (DOPMATOB MOYKET MEHSATHCS: HAIPUMED,
TpexMepHbIe M300parKeHusi MOKHO IKcnopTuposath B (hopmar VRML, Ho eciim BoiOpano aBymepHOe
n300paKeHue OBEPXHOCTH, TO TAKON THII HKCIOPTA OyI€T HEIOCTYIEH.

3.3.6 VYmanenue ¢aiinos

Ecaun Bbr cumraere, 9ro Kakoi-ro pailsi HyKHO yJaJUThb C JUCKA, BBl MOMKETE CIEIaTb ITO,
BBIOpaB J11060e 13 N300parkeHnit, comeprKaImnxcs B 3ToM daiise, n BomoaHnB Komauxy Daiin/ Yioa-
nuth. [lonTBep)K IeHe KOMAHIbI He TPEOYETCs, TaK 9TO OyaTe OCTOPOXKHBI IIPU BHIOOPE (baitioB mist
yaaseHus!

3.3.7 BoccranoBjenue ¢aiision

IIpu HEOOXOAMMOCTH MOXKHO OTMEHHUTDH BCE M3MEHEHW, IIpouceaime ¢ (paioM BO BpeMs ero
obpaborku, Boibpas Komany Menoo Daiisi/ Bocecranosurs. @aiin Gyjger 3aHOBO CYUTaH C JUCKA B
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TPYNNOBOH 3KCNOPT W300paseHH =l

030203_4.000:Height
030203_4.007:Height
030203_4.002:Height ; o
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. 3.11. OxHo rpynmoBoro sxkcnopra (aitios.

CBOEM IIE€PBOHAYAJBHOM COCTOAHUHA.

3.3.8 BmuenrHuii Bug okHa m3o0b6parkeHus

Hacrpoiika BHemHero Bua OKHa u300paxKeHus npoussogurcs u3 mento Bun/ Hacrpoiiku, uiu
B pazzene HacTpoiiky BBITIAMAIOMIETr0 MEHIO, TOABSIONIEr0Cs IPY HAXKATHH TPABOM KHOIKON MBIIITH
Ha uzobpaxkenuu. (Ilo ymosdanuio, npu HayKaruu HPABON KHOLKON MbIIIM HA OKHE U300pazKeHusi
NOSABJAETCS caMo juajorosoe okuHo Hacrpoiiku) B 3aknaake OOmiee BbIBEIEHBI CAMBIE OCHOBHBIE
HACTPONKU.

HacTpoiku X
Ofiwee | KonrekcrHoe MeHio | BrgeneHve [paHkLE 4 *
KoamMnakTHelH v F Mokazare wkan..
P alI0BLIE AH... O O081acTE MHTEPE... (|
NapareTpel il CTarueTHka (|
Oes = nm ™ Wkanax Orrocum| v |
Oce Y o :v: Wrana* DTHOCHTI:V:
OcvZ nrm ] WkanaZ DTHDCHTI:V:

[ Ok ] [ OTtrieHa ] [Qarpgswt.] [QoxpaHMTb] [ LCranaapr ]

Puc. 3.12. Hacrpoiika BHEImIHEro BuIa OKHA N300DarKeHUs.

MN3o06pazkenne MOXKeT OBITH MPEICTABICHO B KOMIIAKTHOM BHE WJIH B PACIIKPEHHOM. B mepBoM
CJIydae TPAHUIbI OKHA N300pazkeHusi Oy/IyT COBIAIATH C PPAHUIIAMEI PUCYHKA U BCS JOMOJTHATETbHAS
nadopMaIusa Oyaer oToOpazKkaTbCcsa moBepx Hero. Bo Bropom ciydae BOKPYT PUCYHKa OyayT mHOJis,
Ha, KOTOPBIX OymeT 0ToOpaxKaThCs JOMOJTHUTEIbHAS wHMOpMaIus. st Toro, 9Todbl m300parkeHme
MMEeJI0 KOMIIAKTHBIA BUJI, MOCTABbTE TaJIOUKy HampoTuB mosis KommakTHeiil Bug. Kcim ee mer, To
OKHO Oy/IeT MMeTh PACIIHPEHHBIN BHI.
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Ecau Bor xormre, 9T00bI BHE3Y H300paykeHHWs BBIBOAUIOCH Ha3BaHue (haiina, yCTAHOBHUTE Tra-
s0uky Hamporus moss Paiiiosbie manuble. Ecin Bbl X0THTE, 9TOOBI CIIPaBa OT M300parKeHusT ObLIa
MOKA3aHA €ro MaJIuTpa, MOCTABbTE TAJOYKY HAmpoTuB mojs llokasars mkamy. Ecim BeI xOoTHTE,
9TOOBI B OKHE M300paKeHWs BBIBOAMUIACH MHMOPMAIUS O MAapaMeTpPax CKAHWPOBAHUS, MOCTABHTE
rajouKy HampoTtus noJis [lapaverpst. Eciu nanporus mosst Crarucrtuka yCTaHOBJIEHA OTMETKA, TO
Ha u306parkenuu OyeT BbiBegeHa nHMOPMAIKs O MAKCUMAJILHOM (Max) 1 MUHMMAJIbHOM (min) Bbi-
core Ha U300paKeHUU, 0 MAKCHMAJIBLHOM Mepernajie BbicoT Rmax u 0 mapamerpax mepoxoBaTOCTH.
[Moapobree 0 HUX MOXKHO MTPOYUTATH B TpUIokennn G.

Ecnu aBro-macmrabupoBanne majguTpbhl HACTPOEHO HA HEKOTOPBIH YYaCTOK KAPTUHKW TIPHU IM0-
mormn dyuknun MaTepecyromas obaacTb (@),To 9TOT y4acTOK OymeT BbIIEJEH KPACHON PaMKOM,
moka HampoTus myHkTa OOJacTh WHTEPECa YCTAHOBIEHA TATOYKA.

Bo Britagke O6iee M0KHO BuIOpaTh C0CO0 HOAIUCH JAHHBLIX 10 ocsaM X, Y u Z. AGCOIOTHbI-
MU KOOD/IMHATAMU HA3BIBAIOTCH KOOP/IMHATHI CKAHEPA MUKPOCKOIA MH(MOPMAIUs O HUX 3alMCAHA B
kax oM daitae. OTHOCUTETFHBIMU KOOPIMHATAME HA3BIBAIOTCS OCH, TOCTPOEHHBIE OT CAMON HUK-
Hell ToOuKM 1m0 7 Ha m300parKEHU! M OT HUKHETO JIEBOrO yTJia KapTUHKHU 1m0 X, Y.

Bo Bknagke Konrekcraoe MeHio Bbl MOXkeTe HACTPOUTH MOBEJAEHWE MPOIPAMMBI DU HAXKATHH
MpaBoil KHOIKOM MbIK Ha u3obpazkerun. [1o yMOTIAHUIO TPYU MPABOM KJIUKE OTKPBIBAETCS CAMO
OKHO HACTPOEK, HO €CJM MO KAaKOW-TO mpuunHe Bam 310 HeymoOHO, TO MOXKHO BBIOPATDL JIOOYIO
KOMOWHAIINIO W3 TPeX TMPEeIJIOKEHHBIX BAPUAHTOB: OTOOPAYKEHNE DEKUMOB KypCOpa, OMEPAINU C
daitnavMu nan cnucka GUIHTPOB W3 MEHI0 MATEMATHKA.

Bo Bkiaake Boiiesenne cobpanbl HACTPONKH, ITO3BOJISIONINE C/e/IaTh TOCTPOEHUE CEYeHWH 1
camMoe OOBIKHOBEHHOE BhIIeeHre 00IacTell MAKCUMATBHO YIOOHBIMY JIJIsi UCIOJb30BAHUS B PA3HBIX
curyaruax. Ecmu mma mapamerpa IlpuraruBats Kypcop BbIOpaHO 3HadeHne Her, TO rpaHUIBI BbI-
JIeJIeHrsl ¥ KPAWHUEe TOYKHM CeYeHUNl Oy/yT PACHOJAraTbCs POBHO TaM, TJIE MOJIb30BATENb yKa3all
MbIbl0. Eciin ke mist 93Toro mapamerpa BeIOpaHb! 3HaUeHUs K MakcuMmymy uian K MunuMywmy, TO
TPAHUIBI OYIyT HEMHOTO CABUTATHCS, ABTOMATHIECKHU OMPEIe/isis OMMKANIIi K yKa3aHHONH TOUYKE
MAKCUMYM I MAHUMYM.

ITo ymosmuanuio Ha n300parKEeHUU MyHKTUPOM 3aKpallieHa 00JIacTh, He TOMABIIAS B BbIJICJICHUE.
Ecin Bor xorure, 9robbl 3amrpuxoBaHa ObLia BbIIEJEHHAS 00JIACTh, U3MEHUTE MapaMerp 3akpa-
MUBaTh. B TOii yKe BKJIaIKe HACTPAMBAETCS IBET ITYHKTUPA.

Ecnu daiisn comepKuT HeCKOIbKO N300pazkeHuil (HarpuMep, JaHHbIE 110 BLICOTE M OTKJIOHEHMUIO ),
7 BO BKJaJKe Boizenenne mamporuB mynkta CHUHXPOHHOE BBIJE/IEHWE YCTAHOBJIEHA TAJIOYKA, TO
00JIACTh BBIJEJISIETCS OJHOBPEMEHHO HA BCEX M300pasKeHUsIX.

Bo Bkiagke ['paHuiibl MOXKHO 33/1aTh PACCTOAHUS OT M300parKeHusi 10 TPAHUI] OKHA B PACIIIH-
PEHHOM DEKUME U Pa3Mep TMOJIs MapaMeTpoB.

Bo Briragke [Ipudt perynupyerca pasmep mpudTa Haamuceil Ha n3obpaxkennn. Bo BriIagkax
@on u Jlerenma MOKHO HaCTpaWBATh I[BETA OOpamJjeHus u OYKB COOTBETCTBEHHO. Britajaku Boime-
nenne, Tekcr u @oH TeKCTa JAIOT BO3MOXKHOCTH HACTPOUTH BHEINHUHN BUJ BBIAEJEHUIT ¥ OTMETOK,
KOTOPBIE TIOSBIAIOTCA Ha N300parkKeHuu Ipu padoTe.

3.3.9 Pabora c 6ydepom obmeHa

JIt060e nzobpazkeHue: MOBEPXHOCTb, KPUBAs, CedYeHne, rucrorpamma, Gypbe-o0pa3 uid TeKcTo-
BOE OKHO MOXKEeT ObITh CKOMUPOBAHO B Oydep oOMeHa s MCIOJb30BAHUS B JAPYTUX MPOTPAMMAX
u npuyiokeHusx. Jjist Toro, 9Tobbl CKOMUPOBATH AKTUBHOE OKHO, COJEpIKAIee KaAPTUHKY, HAXKMU-
Te KHOIKY 'L HA IAHE/IM HHCTPYMEHTOB IIPOrPAMMbL, /I BHIOEPUTE IYHKT MEHIO Ipaska,/ Konus,
uin HaxkmuTe crangapraoe coderanue Kiaasuin Ctrl+C. N3obpaxkenue Oyger ckonupoBano B Oydep
obmeHa.

JJist TOro, 4TOOBI CKOMMPOBATH TEKCT U3 AKTUBHOTO TEKCTOBOTO OKHA, (TabJIMIBI), BHIIEIUTE BCE

€ro cofepkuMoe (MM TOMBKO TY YaCTh, KOTOPYIO XOTUTE CKOMUPOBATL) M HAYKMUTE HA KHOIKY



I'maBa 3. O6paborka m306paskeHmit 58

unu ucnosb3yiire coueranue kiasuin Ctrl4+C u nyuxr mento Ilpaska/ Konwus. IIpu srom crpoku
TaOTUIBI OCTAHYTCsI HEM3MEHHOHN JJINHBI, a CTOJIONDBI OYyAyT pa3/ieeHbl 3HAKAMHI TAOY ISATIAH.

Kpowme Toro, mpemycMorpeHna BO3MOXKHOCTH KOMUPOBAHWS TEKCTOBBIX TAHHBIX C M300PAYKEHUS.
Hampuwmep, ecim B aKTUBHOM OKHE H300payKeHWS CIIPABA BBHIBEIEHBI KAKHE-HUOYIb TAapaMETPHI,
IIOCTPOEHA KPHUBasi U 0TOOParkaercs ee JJIMHA, TO BCIO 3Ty TEKCTOBYIO MH(MOPMAINIO MOYKHO CKOIIHU-
pOBaTh, HaYKaB HA KHOMKY [ na nanenn UHCTPYMeHTOB. B Oydep MOoKHO 100aBIsITh HH(OPMAIIHAIO,
JIJIsl 3TOrO mpegHa3HadeHa KHomka L. HoBble TekcToBbIE naHHbIE 100ABIAIOTCS B Oydep Ha HOBYIO
CTPOKY.

3.3.10 Pabora c daittamn KpuBbIX

ITox, xpuBoit MbI OymeM MOHMMATH ABYMEPHBIE TaHHBIE, MMOJIYYEHHbIE, HATPUMED, TPU CHATHU
CHUJIOBBIX KPUBBIX HA MUKPOCKOME. [Ipu OTKpBITHN KPUBBIX, OHU OTOOPAKAIOTCH B TAKUX K€ OKHAX,
Kak u cedenus (pazzgen 3.7.2), BO3MOXKHOCTU 06pabOTKY U HACTPOIKYU OTOOpazKeHUsl KPUBBIX Te K,
4qro u y ceuenuii. [Ipu orkporrun daitiioB KpuBbIX B HEKOTOPbIX (hopmarax, Hanpumep, PemtoCkaH
Ownnaiin, Nanoscope III, NT-MDT B oHOM OKHE MOXKET OBITH MOKA3aHO HECKOJIBKO Kpubbix. [Ipu
9TOM OJHA KpWBasi OyIeT TeKyeil u n300parKaThCsi CIJIONTHONW JINHUEH, & OCTAJbHBIE TTYHKTHPHBI-
mu. Dypbe-crekTp OyaeT MOKa3aH TOJIHKO M TEKYIei KpuBoii. IlepekIiouarscsa Mex Iy JTUHUIMA
MOXKHO KutaBuimeit Tab.

3.3.11 IIpocMOTp TEKCTOBBIX 3aroJIOBKOB (haiijioB

VY daitnos B popmare PemtoCkan OHNaiiH €CTh TEKCTOBBIE 3ar0JIOBKU — KOMEHTAPHUH, KOTOPbIE
Bbi moxxere npocmorpers, Boibpas komany menio Bug/ [Tapamerpst... . Orkpoercs okHO, re 10-
Ka3aHbI BCE TIAPAMETPHI, MTPU KOTOPHIX MTPOUCXOINIO CKAHUPOBAHME , & TaKKe WHMOpMAaIus O mare
nosiBJieHus (paiiia, 0 TOM KaKoii TOJIb30BATED Oy YU JAHHOE N300PaAKEHNE U er0 KOMMEHTAPUHN.
Bor moxkere BriOparh mHTEpECyOMre Bac mapaMerphl u COCTABUTH WX CIUCOK, HAXKMMAasi HA KHOTI-
Ky “>”. Korgma crnucok cocrasien Haxkmure Ha Kaonky OK. Temepn cinpaBa B OKHe M300parKeHUs
BBIBOJATCH 3HAYEHUs dTuX napamerposn. Ilogpobuee o ToM, KaK HACTPOUTH OTOOPAKEHUE ITapaAMeT-
pOB, O6BIJIO cKa3aHo BhIMIe. s ¢aitos, 3amMMCanHbIX MPU TOMOIINH MUKpockomos Nanoscope 11, ITI,
NT-MDT u ap., sra uadopmalms I0CTYTHA TOJIHKO YACTUIHO.

Brr MmoxkeTe MeHsTH 3amucanabie B aiiie KomMenTapuu. [jist 9T0ro BIOEpUTE KOMAHIY MEHIO
Buz/ Kommenrapuu... u Boummre B 10Jie OTKPBIBIIErocs OKHA TO, 4T0 Bam HyzKHO.

3.3.12 MHN3menenme maciraba m3o06parkeHnit

Ecim nmo kakumM-TO npuunHaMm y n300pakKeHus MOBEPXHOCTH HJIM KPUBOHM yCTAHOBJIEH HEIPa-
BUJIbHBIN I'OPU3OHTAJIbHBIA WMJIM BEPTUKAJIbHbBIN MaciiTad, Bor moxere ucupasurs ero. is sro-
ro BeIOepuTe KoMaHAy MeHio Bua/ Paspemenwe... . Komanaa mocrymHa, ecim OKHO, ¢ KOTOPHIM
Boer paboraere, — m300parkeHre MOBEPXHOCTH, TUCTOTPAMMA, CEUEHNEe WU KpuBas. Kciam komMaHnma
Paspermienne... BoImOMHEHA 71 TIOBEPXHOCTH, HA KOTOPO HET U3MEPEHHOTO PACCTOAHMUS, TIOSIBUTCS
JIIAJIOrOBOE OKHO, HOKa3aHHOE Ha puc. 3.13(a).

B srom okue Bbl Mmoxkere yka3arh HOBbIE €IMHULIBL M3MEPEHUS 110 BEPTUKAIN U TOPU3OHTAIH —
JIJIS 3TOTO TpeaHas3Hadenbl aABa noas Exnnunpt. B mone Pazmep mo Z ykaszbIiBaeTcs mepenaji BICOT
Ha, TOBEPXHOCTH.

Bosee monpobuo ocranoBuMcs Ha mosie Ha 1 6ut. B dopmare daitios PemtoCkan Onnaiin 3ua-
9eHUs 10 OCH Z XPAHATCs KaK IeJIble 9uCiia Pa3MepoM B aBa baitra. s mepeBoma mesibix dmcest B
peasbHbIe 3HAYEHHS UCIOIb3YyI0TCst Kodddunuentor. Eciim Bor orkpoiBaere daiin apyroro ¢popmara,
B KOTOPOM BBICOTa, XPAHUTCS B JIPYTOM BHJE, MPOrPaMMa, Mpeobpa3yeT JaHHBIE B CBOM IByXOaiTO-
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Puc. 3.13. Oxna gy n3menenus macinraba n300parKeHuil moBepXHOCTEI.

BoIit hopmat. B mosie Ha 1 6ut ykasbiBaeTcst BBICOTA, COOTBETCTBYIOIIAS OTHOMY OUTY U3 yKAZAHHBIX
nByx Gaiit popmara PemtoCkan Onnaii.

B monax Pazmep mo X u Paszmep mo Y yka3bIBaroTCsS TOPU3OHTATIBLHBIE pa3MepPbl H300parKeHus.
Ecau ormeuena onius CoxpaHUTh NPOMOPIMH, TO OTHOMIEHHE PA3MEPOB M300parkKeHus 1mo X u 110
Y ocranercst KaKuUM OBLIO, B MPOTUBHOM CJIyYae BbI CMOYKETE MEHSITh Pa3Mephl TI0 3TUM JIBYM OCSIM
mezapucumo. Ecim ormedeno Ilpuvennurs KO BceM m300paKeHUsIM JTOKYMEHTa, HA BCEX M300pake-
Huax daiisia OyIeT yCTAaHOBJIEH OAMHAKOBBIN MacuITad, a eC/id 3TU CJIOBA HE OTMEYEHbI, W3MEHEHU S
OyIyT MPOUCXOIUTH TOJBKO C BBIOPAHHBIM M300PAsKEHUEM.

Hekoropsle nosist B okae Ha puc. 3.13(a) Hegocrynnbl mis usmenerusi. OHu MOryT ObITh JIOCTYII-
Hbl TOJIbKO TOI/Ia, KOIJ[A HA [IOBEPXHOCTU M3MEPEHO HEKOTOPOEe PACCTOsHMe, Ui KoMaHia Paspe-
IIIEHUE. .. BBIMOJIHEHA JJIsI CeYEHN ST, KPUBON WM THCTOTPAMMBI.

Oxno, mokaszanHoe Ha puc. 3.13(b), MOABUIOCH IPU BHINOJHEHUH KOMaH bl Paspemienue... s
cedennsi. B aTrom okmHe B mosie BbicoTa yKasbIBAETCsS BHICOTA HEKOTOPOro oObekTa. s cedenns
UJIA KPUBOIi 3TUM O0OBEKTOM Oy/eT PA3HOCTh BbICOT MEXK/ly METKAMHU HA ITPUXOBbIX JIMHUAX (pas-
zedt 3.7.2), Juist rUCTOrpaMMbl — PA3HOCTD BbICOT MEXK/Ly IUTPUXOBbIMU JiuHuaMu (pasuen 3.9.4). B
mosie Paccrosiime yka3biBaeTCsT paCCTOSTHUE MEXKTY TITPUXOBBIMU JIMHUSIMU HA CEYEHWH, KDUBOW UJIN
U3MEPEHHOE PACCTOsHUE HA MoBepxHOCTH (paszen 3.7.3), a B noax Dx u Dy — x- u y-npoekiuu
9TOrO PACCTOSTHUSI.

Ecnu Bbl xoTHTE M3MEHUTH Da3pelleHde TOJIBKO 110 OJHOMY HAIIPABJIEHUIO (TOJIHKO IOPU3O0H-
TaJbHOE MJIM TOJHKO BEPTUKAJIbLHOE), ocraisiite HeormedeHHoll MerKy Z (X-Y), urobbr uzbexkarb
ABTOMATHYECKOW CMEHBI PA3PEIIeHus] 10 BTOPOMY HAITPABJIEHUIO.

3.4 llepekJiroueHne B IMOJHOIKPAHHBIN pPeKUM

Bce okna ¢ rpacduaeckumu n300pakeHUSAMI MOXKHO MPOCMATPHUBATD B IOJTHOIKPAHHOM PErKH-
me. 11 mepexoia B MOJTHOIKPAHHBIN PEXKUM HYKHO HayKaTh kKoMOunHanuioo Kiaasuir Ctrl-F uan Bei-
6parh KoMaHIy MeHio Bum/ ITomHblii S5KpaH. BBIXOI U3 TOJHOIKPAHHOTO PEXKMMA OCYIIECTBISETCS
nosropubiM HaxkarueM Kiapuin Ctrl-F, 6o Esc, mubo npu cMene BoIGpAHHOrO OKHA (IIPU MEPexXojie
B Apyroe npujoxkenue 1o Kiaapuimam Alt-Tab wiu npu akrusamuym Apyroro OKHa, HAIPUMED OIIIUi
U300paKEeHHUs ).
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3.5 Iloay4denme m300parKeHUil C APYTUX yCTPOMCTB

C nomomipio porpammbl PemToCkan OHNaiH MOXKHO MOJIy9aTh W300PAXKEHHsS OT CKAHEPOB U
BHJIEOKAMED.

3.5.1 Buaeoxkamepsnl

[IporpaMma mo3BOJISIET BUIETH HA S9KPAHE KOMIIBIOTEPA TO, YTO CHUMAET BUIEOKAMEDA, 3AMMCHI-
BaTh BUIEO-(haMIBI U U3BJIEKATH OTAETHHBIE KAJIPhl, KOTOPBIE TOTOM MOXKHO 00pabaThIBATh.

g Hagasa npomecca 10ctarodHo BeiGparh Komanay mento Paitn/ 3axsar.../ Bumeo wiu na-
JKATH KHONKY &, IPI 9TOM Ha IKPAaHe MOSBATCH OKHO, B KOTOPOM By/IeT MOKA3BIBATHCS BIIEOCHEMKA.
st BBIOOpa BUIEOYCTPOMCTBA U HACTPOWKHU JIPYTUX MAPAMETPOB, TAKUX KAaK KOIEK, UCIOTb3yeMbIii
[P 3AIUCH BHUJIEO, 9aCTOTA CHATUS KaJIPOB, & TAKXKE HACTPOUKHU, KOTOPbIE IIPEIOCTABIISAET JIpaiiBep
BUIE0YCTPONCTBA, HEOOXOMMMO HAYKATH TMPABYI0 KHOIKY MBIIIH HA BUIEO-OKHE.

YT00BI MOIyYIUTh TEKYIUH KaIp KaK PUCYHOK, C KOTOPHIM MOYKHO pab0TaTh, BHIOEPUTE KOMAHITY
vento Bumeo/ 3axsar xaipa wim makmuTe KHOmKy . [Tocie 3TOTO MOABUTCA HOBOE OKHO, T/IE
Oymer moka3aH Kajp. llomydeHHbIi puCyHOK OymeT comeprKaTh ABa MOAM300ParKeHnsa ¢ PACTPOBBIM
pucyakom BMP u daitnom SPM, B nporpamme ®@emroCkan OHnaiiH MOXKHO 06pabaTbiBATh TOJIBKO
BTOPOE TTOAN300parKEHHE.

Kpome oTnebHbIX KaIpOB, MOXKHO TIOJIYYATh PUCYHKH, SBIISIONIHECS PE3YIbTATAMHU YCPETHEHUS
HECKOJIbKHUX KaJpoB. Jljist 9TOro mpefHasHaveHa KOMaHaa MeHI0 Bugeo/ 3axBar MHOMKECTBA Kaj-
POB M KHOIKA B . Iocre BBIOOpA TAKOl KOMAHIbI MOSBUTCS OKOINKO, B KOTOPOM HYXKHO yKa3aThb
HHTEPBAJ MEXKy YCPEIHAEMbIMU KAIPAMU U X KOJMUIECTBO. [10 HAXKATUIO KHOMKH 3aIyCK B 3TOM
OKHe, HAYNHAETCs BHIOOPKA KAJPOB U UX yCpeaHeHue. YcpeaHeHHoe n300pakenue OyaeT BbIBOIUTh-
csa B dpopmare SPM. Ilepen nagamom npeobpazoBanus mmosiBurcs okHO Omiuu npeobpa3zoBaHus B
Bitmap, nmokazannoe #a puc. 3.14, B KOTOPOM MOXKHO OyJEeT HACTPOUTH MAapaMeTphl Tpeodpa3oBa-
uus. [Ipu nmpeobpa3oBaHuu 1[BeTA B BHICOTY, TPOrpaMMa OYIET /1e/laTh BHICOTY MPOMOPIMOHATBHOMN
CyMMe WHTEHCHBHOCTEHl TpeX KOMITOHEHT IIBETa C BECAMHU, YKA3aHHBIMHU B 3TOM OKHe. Ecim orme-
4qeHo nosie VHBepTUPOBATh KaJp, MporpaMma OydeT CYuTaTh PUCYHOK HETATHBOM, U BBIYHCIISTDH
BBICOTY cooTBercTBYyMomM 00paszom. [locie maxkarus na knonky Convert npeobpasoBanue Oyjer
3aBEPITIEHO, TIOJyYeHHOe N300paYKeHne CTAHeT AOCTYITHO 7T 00pabOTKM.

Bitmap conversion optiol x|

Fed Green Blue

oo = oo = SJfoon

[~ Invertimage

Conwvert Cancel

Puc. 3.14. Oxno gz BeiGopa nmapamerpos npeobpa3oBanus pacTpoBoro pucyika B C3M-uzobpaxkenue.

Jns 3ammcn Buzmeo Bbibepere KOMaHIy MeHIO Bujgeo/ 3amuck niam Haxkmure KHONKY . s
OCTAHOBKW 3aITMCH BbIOEpeTe KOMaHIy MeHI0 Bumeo/ OcTaHOBHTH Myt HasKMmuTe KHONKY M. VMst
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daiina, B KOTOpBIN OyeT TPOU3BOAUTHCS 3aMUCH, U MyTh K HEMY yCTAHABIMBAETCS B OIIIUAX, BbI-
3bIBAEMBIX 10 HAYKATUIO IIPABON KHOIKU MBbIIIH.

Bumeo-okHO MOXKHO MacmTabupOBaTh, MEPETACKUBAs 3a YroJl. JIjIs BOCCTAHOBIEHUST MCXOIHBIX
pa3MepoB BHIIEO-OKHa, BbIOepeTe KoMaHy MeHio Bumeo/ BoccranoBuTh peasbHBIil pa3mep.

3.5.2 Cxkanepsnl

ITepes oy YeHNEM CTATHIECKUX H300parkeHnil, HCIoIb3yeTcs KoMaH1a Merio Paitn/ 3axsar.../
TWAIN.../ Boibparb ucrodtux.... B mosBuBIiiiemMcs OKOILIKe BbIOEPUTE HY?KHOE yYCTPOIACTBO.

Korna ykazano uMsi HCHOIB3YEMJIOIO CKAHEPA, MOXKHO BbIOMPDATH KOMAHJIY 3aXBATHTb..., Ha-
XOISAIILYIOCS B TOM YKe MeH0. [1o 3Toii KOMaHIe 3amyCKaeTcs mTporpaMMa CKAHUPOBAHUSI, KOTOPAs
YCTAHOBJIEHA HA BallleM KOMIThIOTEpE JJjis yIpaB/eHUusS BLIOpAHHBIM CckanepoMm. llocie ycmermHoro
ckanupoBanus, B nporpamme PemtoCkan OHnaiiH MOSIBUTCS OKHO C TIOJYYEHHBIM U300pasKeHueM,
dopmar n3obparKenms — PacTPOBbI pUCYHOK. Kak caemars n300pazkeHne JOCTYITHBIM TS TajTb-
Heiimreit 06pabOTKM HAMKMCAHO B MPEILIAYIINEM Pa3/iesie.

3.6 Pabora c maauTpoii

But n306pazkeHust BO MHOIOM 3aBUCUT OT TOTO, KAKHE [[BETA TIOCTABJIEHBI B COOTBETCTBUE BHICO-
TaM — OT maJuTpbl. B mporpaMme ecTb HECKOJIBKO MOTOBBIX [IBETOBBIX MAJUATD, KPOME TOTO, MOJIb30-
BATEJIO IPEJIOCTABISETC BOSMOKHOCTD CO3/[aBaTh CBOU COOCTBEHHbIE HaJuTpbl. Eciau no Kakoii-To
TMpUYHHE W300parkeHne TATUTPhl HA MTaHeId WHCTPYMEHTOB OTCYTCTBYET, TO €r0 MOYKHO BBI3BAThH,
nocraBuB rano4ky B MeHo Buz/ ITanenn wanporns I1Ikana. BeIGop HaguTphl OCYIIECTBISETCS Ha-
JKATHEM TPABOM KJIABHUINK MBI HA U300PAXKEHUN MAJUTPHI — B OTBET TOSBJISIETCS BBIMAIAIONIEE
MEHIO CO CIIUCKOM TAJIUATP.

Komanzoit HoBasi masmrpa BbIIAIAIONIEr0 MEHIO BBI3bIBAETCS OKHO CO3/IAHMSI HOBOW MAJIATPbI
(puc. 3.15). B 9TOM OKHE BBI MOXKeTe CHOPMHUPOBATH HOBYIO I[BETOBYIO MATUTDPY BPYUHYIO WU
BOCCTAHOBUTDH W MCIOJB30BATh paHee COXPAHEHHYIO nmanntpy. s co3manus HoBOil mamuTpsl Bam
HEOOXO/IMMO 3a/laTh €e I[BEeTOBOI mpoduiib B TpeX KaHAJaX: KpacHoM, cuHeM u 3esenoM. Crpasa
OT OKOIIKA Jijisi PUCOBAHUS PACIOJIOXKEH MEPEK0YaTe]b BETOB. BriOpas uper (110 yMOJIYaHUIO
BHaYaJle BbIOpAH KPACHBINA LBeT), poBeaure Junuio. Buusy orobpasurcs nocrpoennas uikasa. [lo-
BTOPHUTE 3TY OTEPAIINIO 71T BCEX TPEX IIBETOB, YTOOBI TIOJYINTh yKejlaeMblil pe3yanrar. [locie sToro
MOXKHO HAKaTh HA KHONKY CriiaauTh, 9T00BI BEIDOBHSATH BCE TPY JIMHWK. 1TOOBI TPUMEHUTD TTAJIAT-
py maxxkmure OK, 94T0o0bI BRIiTH M3 Auajora He coXpaHss n3dmenenus, naxvure Orvena. [laguTpsr
MOKHO COXPaHATH, 9TOOBI HCIOIB30BATH B JasbHelnem mpu pabore. [Ijist 3TOro HaXKMHUTE HA KHOTI-
Ky “CoxpaHuTh’, & MOTOM CYNUTHIBAMTE COXPAHEHHBIE MAJTUTPDI IPU MOMOIIU KOMAaHIbI “3arpy3urs’.

B mukHell gacTu MEHIO, BBIIAJAIONIErO DU HAXKATUW IIPABON KJIABUINEH MBI HA AJTUTPY,
MOYKHO BBIOPATH PEKUM MACIITAOMPOBAHUS TAJTUTPHI.

B pexxnme Apro-maciirabupoBanue TaauTpa Oy/IeT aBTOMATHIECKN PACTATUBATHCS HA JUATA30H
OT MHHHUMAJIBHOTO JI0 MAKCHMAJIBHOIO 3HAYEHNUI, COmepKaIUXcs B n300paxkenun (puc. 3.16(a)).

B pexume IlocTpotunbit aBro-macimTad MaanTpa HACTPAUBAETCS OTIAETBHO [ KaXKI0i CTPOKH
n300pazkenns. B Kaxkao# cTpoke oHa Oymer pacTaruBaTbCd HA JWANA30H OT MHUHUMAJIBLHOTO 10
MaKCHMAJILHOTO 3HAUEHNI, comeprKaImxcs B naHHoit crpoke (puc. 3.16(b)).

B pexume IlocTpounsbrit aBTo-mMaciiTab+BbIpABHUBAHNE MAJNTPA PACTATUBAETCS Ha KaKIYIO
CTPOKY M300paskeHusl, KaK U B IIPEJbIIYIIEM CIydae, HO [IPU STOM MPEBAPUTEIBHO KaxK/[asl CTPOKA
BBIPDABHUBAETCS - U3 HEE BLIUUTAETCS CpenHuii HakoH. [lomydaromeecs B pe3yabTare n300parKeHue
aByigercd Haubosee KOHTpacTHBIM (puc. 3.16).

B pexknme ®@ukcupoBaHHAs TKAJIA TTOIH30BATENIO JAETCS BO3MOXKHOCTH CAMOCTOSITETHHO OT-
MacHTabupoBaTh MAJIUTPY U BBIIEIUTH C €8 TIOMOIIBIO Te JIETAJN N300parKeHus, KOTOphle Hanbosee
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Puc. 3.15. Pabora ¢ maauTpoii.

BaxkHbI. [Ipy mepexozie B 3TOT PEKUM BHU3Y HATUTPHI TOSABATCS METKH, TMOKA3BIBAIOIIAE COOTBET-
CTBUE MEXKJy IIBETOM TeKYIIel MajuTpbl W BBICOTONW TOYKHU. TakKe B MEHTPE HMATUTPbI HOSBATCSH
JIBE IIePEMEIAEMbIE IIJIAHKH, CBUIasi KOTOPbIE MOXKHO MEHATH MacmTad mKasibl. Llenrpaibaas no-
JIOBUHA TAJUTPHI OyIET B STOM CJIyUae OTOOPAKATHCSA HA, JUAMAZ0H 3HAYEHUI, COOTBETCTBYOIIU
HOBOMY PACCTOSTHUIO MEXK/ 1y MiankaMu. Ecim B Mento Buj HanpoTus myHKTa, ABTOOOHOBJIEHHE CTOUT
OTMETKa, TO TPH TEePEMEIeHIN TIAHOK aKTHBHOE M300paykeHue Oyer aBTOMATHYECKH TEPEPUCO-
BuIBaThbCA. 7151 OOHOBIEHHS M300paXKEHNS BPYIHYI0 HAKMHUTE KHOIKY < wm BBIOEpHUTE KOMAHTY
mento Buy/ O6uoBurs. Ilpu 1BORHOM 1e/I9Ke 1O HAIUTPE OHA PACTATUBACTCS OT MUHUMYMA /10 MaK-
CUMyMa TEKYINEero m300parKeHusi, Kak Mpu aBTO-MacimrabMpoBanuu. JIpyrue n300paskeHuss MOKHO
MEPEPUCOBATH B ITOM K€ IMIKAJIE, €C/IM BBIISIUTh UX U HAYKATHh HA KHOIKY % VIV CIeJaTh ABOINHOMN
meT9eK mno najaurpe. Ecim equHuiibl n3Mepenns BepTUKAIBHON TKAJIbl n300pakeHus He COBIIA/Ia-
0T C eJMHUTIAMYA U3MEPEHUSs, YCTAHOBJIEHHBIMY HA MAJHUTPE, TO JJisi TAKOTO N300PaXKEHUs TATUTPA
Oy/ieT pacTaHyTa HA MOJOBUHY BO3MOXKHOIO JTHANIA30HA JTAHHBIX.

Ecnu Bor BeIOpann Kakyo-TO TAJUTPY, TO OHA OYIET MCIOJIH30BATHCS MJIsT BCEX BHOBBH OTKPBI-
BAaEMbIX U300PAKEHU, a TaK¥kKe JJIs BCEX YK€ OTKPBITHIX IPU UX OOHOBJIEHUU (MOMHHUTE, 4TO 00-
HOBJIEHHE TIPOMCXOJUT BCAKUIT pa3, KOrJa Bbl IpuMeHaeTe Kakoi-nmu0o ¢uibrp). Takoe nosegenue
MOXKHO OTMEHUTD JIJIsi KA2KJI0r0 KOHKPETHOrO N300PaYKeHHUsl, €CJIH [IOCTABUTD IaJI0uKy B MeHio Bu/
3anoMHUTh TATUTPY. B 9TOM cilydae W3MeHEHHe HATUTPBI JJisd KAKOrO-TO JIPYrOro W300pazKeHwst
HUKAK HE OTPA3HUTCA Ha MaauTpe manHoro. Kpome roro, ecim m3o0pazkenne ObLIO COXPAHEHO C Ha-
CTPOIKOIT 3alOMHUTEH TAJUTPY, TO OTKPBIB €r0 B CAEAYIOMWI pa3 BbI aBTOMATHYECKU TIOJTYIUTE
CTapyIo TAJIUTPY.

3.7 Pexxumbl Kypcopa

B sTom paszgene, Kak u B pa3genax 3.8 n 3.9, pacCKa3bIBACTCSA O METOJAX pAbOTHI C TIOBEPXHOCTSI-
mu. JIjist 06paboTKy OfHOMEDHBIX M300parkeHuii (Ce9eHuil U KPUBbBIX) 3TU ONEPAIMU HEJOCTYITHBI.

B neBoit wacTi KaxkI0ro OKHa ¢ M300parKEHUEeM PACIOIOXKeHa TaHe b uwHerpymenTos. OHa co-
CTOUT W3 BOCHMHU KHOIIOK, (DYHKIIMA KOTOPBIX MBI PACCMOTPHM TO-OTIEILHOCTH.
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3.7.1 BplaeneHne y9acTKOB IIOBEPXHOCTH

Bepxusasa knomka — 310 pexkuMm Kypcopa Bormemenme. B aTom pexknme Bl MoxkeTe BBIIETATH
YIaCTKH MOBEPXHOCTH JJIS WX TOCJeyIomelt 00paboTky. Haxkas Ha KHONKY = 1 yIep:KIBasd JEBYIO
KHOTIKY MBIIITH, BBl MOXKETE BHIOPATH OJWH W3 TPEX PEKUMOB: BbIIEJICHNE TIPAMOYTOJbHON 00IacTu
£, Boumenenne obacT B (DOPME JUIUIICA '~ MM BBLIETEHHE OOIACTH, 3aKIIOUCHHOH BHYTPU H30-
JuHuK (T.e. JIMHUU HOCTOSHHON BbICOTbI) Q.

MO3KHO BBIIEJIUTH YUACTOK CIIOKHOM (POPMBI. [IJIsT 3TOTO BHIAENINTE TTOCTIEI0BATEIHHO HECKOIBKO
obnacreit, ynep:xkusas knasunry Ctrl. (puc. 3.17). O6acTu BblieIeHNs MOXKHO HE TOJBKO CKJIA/IbI-
BaTh, HO M BBIYUTATH YT u3 npyra. s sroro Bmecto Ctrl yaep:kusaiite kimasurnry Alt. Ilepeasu-
raThb BBLIEJIEHHYO 00J1aCTh MOXKHO, yaepxKupBas Kiaasumry Shift. MoxKHO HHBEPTHUPOBATH BLIIEIEHHE.

s aroro ucnosbsyiore komanay [Ipaska/ NlnBeprupoBarh BblieJeHHOE.

Meshkov Red_silver_holesteric[Height] (

6000 8000

Puc. 3.17. Beinemenne yJacTkosB.

3.7.2 Ceuenunsa

Ipu momonu kuonkn L4 vozxro mocrponTs pazimansie ceuenns n3obpazkenns. Haxkas na kHor-
KY ¥ yIep>KrBasi ee HaXKaTO# MOXKHO BbIOPATH OJUH U3 TPEX PEKUMOB ITOTO HHCTPYMEHTA: IOCTPOe-
HUE cedeHusd 110 [IPOU3BOJIbHOMY OTPE3KY @, IIOCTPOEHNE CeYeHUs CTPOKH == HJIU CEYeHHl CTOI0IA

. Ins mocrpoennst cevenmst crpokn miam cTonba BHIGEPHTE COOTBETCTBYIOUMH MHCTPYMEHT W
IIETIKOM MBIIIH YKAXKUATE Ty TOYKY HA M300pPAXKEHUHU, 4epe3 KOTOPYIO XOTHUTE TMPOBECTH CEUCHHUE.
Ha skpan Gy/ier BbIBeJeHO OKHO ¢ npoduieM BblieaeHHoi crpoku (crosbua)(puc. 3.18). IIpu nomo-
LM CTPEJIOK MOXKHO II€PEMECTUTH BbIIEJIEHHE HA APYTYI0 CTPOKY (cTosiber) n300paKeHusi, CEIeHne
OyzZeT 1mepeprcoOBAHO ABTOMATUYIECKH.

O6parnre BanManme Ha MeHo Bua/ Hactpoitkn. Bo Bkianake Boigesnenne cobpanbr ynoGHbIE HH-
CTPYMEHTHI /It PAOOTHI C cedeHusiMu u Bbraeaerusyu. Ecin qaa napamerpa [lpursarusBars Kypcop
BBIOpano 3uadenne Her, TO rpaHuIlpl BhIZE/IEHNS U KpaliHWe TOYKU CEYeHM OyayT pPacroararbCs
POBHO TaM, I/ MOJb30BATEIb YKa3aJl MBIIIbI0. ECiu 2Ke 71 9TOro napamMeTrpa BbIOPAHbI 3HAYEHUS K
Maxkcumymy wimm Kk MunuMymy, TO rpaHuiibl OyayT HEMHOIO CABUTATHCS, ABTOMATUYECKH OIIPeIeIsis
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Puc. 3.18. IlocTpoerne cedenmii.

: .

HacTpoiku X
Ofwes | Murin | Macuradiuposanue | Cunosan KDMEML]

MeTku Oce X nm hd

Mokazare Bep’ruKamt Oce 2 M T
BeniamHel OHocuTes| ¥ | MuHWA TpeHoa [¥|
Mo ropUzaHT... | 1 kg | | Mokasarb cnekTp r
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Puc. 3.19. OxHO HAacCTPOHKHU mapaMeTpoB CeYeHUs.
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OnMMKAMIMIi K yKa3aHHON TOYKE MAKCAMYM WA MUHHMYM.

OIHOBPEMEHHO € CEYEHUEM MOXKHO YBHUJETHh €ro CIEKTP, & TAKXKe JIMHUIO TPEHJIa, KOTOPas Xa-
pakTepusyer OOIIuii HAKJIOH JAHHON CcTpoKn. TakKe MOKHO PEryJupOBATH KOJUIECTBO TEKCTOBOM
nudOpMaImi, BbIBeIeHHOM 1o/ rpadukoM. HacTpoiika napaMeTpoB CeYeHus MOYKET MTPOBOIUTHCS
u3 MeHio Buz/HacTpoiiku... B T0 BpeMms, KOIjia CeYeHHe SIBJISEeTCS aKTHBHBIM OKHOM, HJIM 1O Ha-
JKATHUIO TMPABOl KHOIKHU MBIIMIA HA OKHe cedenus. B mosBuBinemcs okne Hactpoiiku ects BOCemMb
3aKJIaI0K. Jakiajka O6uee (puc. 3.19)1aeT BO3MOKHOCTD OLUPEAEIUTD, KAKUE JaHHbIE Oy1yT Bbl-
BOJINTHCST BMECTE ¢ ceveHneM. MOKHO BBIBECTH Ha 3KPAH WM CKPHITH CIEKTP W300paskeHust (B moJe
CIIEKTPa KPACHBIM I[BETOM HAPHUCOBAH CIEKTP MOIIHOCTH, & CEPbIM — CIEKTD ha3bl), 0TOOPA3UTD
UJIA CKPBITH JIMHUIO TPeHJa U ee napamerpbl (Kodddunuentor y = Ax + B, cpeJHEKBaAPATUIHOE
orksonenune R? u crangaprhoe orknonenne SD). MoykHO BLIGPATh PA3IHYHBIN XapakTep MyHKTHD-
HBIX METOK, IPEIHA3HAYEHHBIX [[JIsI U3MEPEHUS PACCTOSHUS MEXKIY PA3IUIHBIMU TOIKAMU CEUCHUSA.
BeprukasibHbie MeTKU 1103BOJISIOT U3MEPATH PACCTOAHKUEe (WM JAPYyIUe HAPAMETDbI, CM. HUXKE) 110
BEPTUKAJIN U TOPU3OHTAIN MEXKIY HUMU. [lepekpecThe mo3BOJIIeT n3MePSTh PACCTOSTHAE OT HAYAIA
KOODJMHAT 0 OTMETOK.

B zakiajgke Jlunuu macTpanBaercs 1BeT JuHUN NPOQUIIsS U TPEHIA, TOIIIUHA, OCHOBHOM JINHUH.

B zakmagke MacimrabupoBamue MOXKHO OTPEryInpoBaTh MaciiTad mo ocsaMm rpaduka. Ilo ymor-
YaHUIO OH OIpPEJessercs aBTOMaTUYecKu. Jljisi rOpM30HTAJIBHON OCH MOYXKHO YCTAHOBUTH DPEXKUM
QukcupoBaHHBIH MACIITA0 win OUKCUPOBAHHAS ITUPUHA. B MEPBOM CIydae mpu U3MEHEHUH Pa3Me-
POB OKHA CedYeHUs OyayT MEHSTHCS W PA3MepPhl CAMOr0 cedenusi. Bo BTOpoM ciIydae MUpUHY CEIeHust
U3MEHUTH OyIeT HeJib3s. [lJIsi BepTUKAIBHOM OCH CeYeHUsT MOYKHO BBIOpATh PEKUM ABTO, IPU 3TOM
MacIiTab Mo BEepTUKAIBHON OCH OyIeT BBIOpAH Tak, ITOOBI MPOQMUIL HOTHOCTHIO 3AMOTHIT PAMKY
ceuenns. B pexxuve QuKCHPOBAHHDBIN MOXKHO YKa3aTh Pa3Mep BEPTUKAIHHON ITKAJIBI.

B zakuazke I'panuiipl HacrpauBaioTcs oTcTyiibl OT IpaduKa 0 I'PAHUL] OKHA, PACCTOAHUE MEK-
nay rpadukoM u TekcToBOM moamuckio K Hemy. [llpudT nmogmicu u nBer ¢hoHA HACTPAMBAIOTCSA BO
Bryaakax [pudrt u @on coorBercrBernno. HacTpouTs 1iBer moanuceit u oceil, WX TOIIAHY MOXKHO
BO BKJIaiKe Jlerena.

Merku Ha cedeHUU IPEACTABILAIOT CODO ABE MITPUXOBbIE JTMHUH, KOTOPbIE MOTYT OBITH PacCIIO-
JIO2KEHbl BEPTUKAJIbHO MM HepeKpenuBarbes (cM. Boiue). [lepensuras MeTKu ¢ HOMOILBLIO JI€BOM
KJTABUIITU MBI BbI MOXKETEe W3MEPSATh PACCTOSIHUSI W BBICOTHI HA TOCTpoeHHOM mpoduie. OmHo-
BPEMEHHO C TIepeMeIleHneM TUX JIMHUI Ha M300parkeHnH MOBEPXHOCTH MEPEMEIAIOTCs JBA Tpe-
YTOJBHBIX KypCOpa, COOTBETCTBYIOIINE MOJIOXKeHWio Jauanii. HaxkaB mpaBoit KjaBuimeil MBITIH HaA
mosie ceuenus, B Menio Hacrtpoitku Bbl MoxkeTe m3MeHUTH XapakTep BeJIMYHWH, PACCUUTHIBAEMBIX
JUIS yYACTKOB KPHWBBIX MEXK/Iy METKAMH, [0 MOPpU30HTAIU U Beprukasu. I1lo ropusonTamu moxer
BBIUHC/ISATHCA PACCTOSTHUE MEXKJy METKAMW, KOHTYPHAS JINHA, WHTErpajl WM TIOMAJh MEXKIY
y4aCTKOM KPUBOI M OTPE3KOM, COETMHSIOIMINM €€ KOHITbI. IIpu 3TOM Te y9acTKu IO, KOTOPhIe
PACIIOJIOZKEHbI BbIIlIe KPUBOH OEpyTCs € MJII0COM, a Te€, KOTOPbIE PACIIOJIOKEHbI HUXKE - C MUHYCOM.
[To BepTwKamm MOMXKET BBIYUCIATHCS PACCTOSHUE MEXKIy KPAWHWMHM TOYKAMH WJIM YrOJ HAKJIOHA
COeIMHSIONIEro ux orpe3ka. Ha m3o00pakennu CrieKTpa cedenus Bbl, ¢ MOMOIIBIO TAKUX Ke JIMHUIL,
MOZKETE II0JIyYaTh 3HAYEHUs MOIIHOCTU 1 (Ha3bI.

AGCOTIOTHO aHATOTHYEH B MCIOIL30BAHUN M HACTPOfikax mucTpyMent L. Om mossosser mo-
CTPOUTDH CEYeHME BJIOJIb JIIOOOTr0o oTpe3ka. st 9Toro, yJaep:KuBas HayKaTo# JIEBYIO KHOMKY MBIIIH,
MIPOBEIUTE JTMHUIO Ha n300parkeHnu. B okme cedenus: 6yaeT mOCTPOEH ee TPOPUIb.

JlomoTHUTEIbHO BbIJEIEHIEe CTPOK W CTOJIOIOB MOXKHO HCIOJIB30BAaTh B TOM CJIydae, €CJau Ha
u300pazkeHuu npucyrcrsyer crpoka (crosben) ¢ mwioxum npoduiem. Bouienus, ee MOKHO ucLpa-
BUTH KOMaH1oi MeHto Jlunnsi/ CraaanTh . B pesysnbraTe BBITIONHEHNs 3TOH KOMaH/IHI BHIODAHHAS
CTPOKA 3aMEHSIeTCs CPEJHUM 3HAUYEHNEM JIBYX coceqHUX cTpoK. Komanapr MeHio JInaus/ 3amMeHnTh
Ha BepxHioio u JIunus/ 3amenurs #Ha HUKHIOO 3aMeHSIOT BRIOPAHHYIO CTPOKY Ha COCEIHIOI0 CBEPXY
unu cau3dy. Komanaa mento Jlunus,/ YOparb yaajsier JIUHUIO U3 U306parKeHUsI.
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3.7.3 WN3mepenue pacCTOSHUI

Crenyiomasi KHOTIKA B TIAHETTH HHCTPYMEHTOB N300parKeHus == — 3TO PEKUM U3MEPEHUs PACCTO-
auns. OH MO3BOJISAET U3MEPATH PACCTOAHUS HA MOBEPXHOCTH M300pazkenus. s sToro mposenute
Ha u300pazKeHu JIMHUIO, yJEep:KUBas HayKaTOM JIEBYIO KHOIKY Mblu. Paccrosinus usmepsorcs B
NPOEKIMH Ha, TIOCKOCTh X-Y, 6e3 yuera paccToanus mo sepTukasu (mo ocu 7). Mzmepennas Besu-
YUHA BBIBOJNATCA PAJOM C IOCTPOEHHON JIMHUEH.

3.7.4 W 3mepeHUe yrJyoB

Nucrpyment S [IPEHA3HAYEH /IJI M3MEPEeHnus yIJIOB. B HeM pou3BOAUTCH U3MEPEHHE YIJIOB
Mex Iy aByMms orpe3kamu. CHadasa, yaepKuBas HasKaTol JIeBY0 KHOIKY MBIIITH, TPOBEINTE JIUHUIO,
COOTBETCTBYIOIIYIO MEPBOMY OTPE3KY, & 3aTE€M TAaKUM K€ 00pa30oM mocTpoiite BTOpoii. [Ipu sToMm,
KOI/Jia BBl YKa3aJ/IU NEePBBIil KOHEI] OTPe3Ka U, yAePKUBasd HAXKATOH JIEBYIO KHOIKY MBIIIN, IBUTAETE
€ro BTOPOi#i KOHEII, B JIEBOM HU2KHEM yTJIy OKHA [IPOTPAMMBbI IIOKA3aHO, KAKOH yroJr OTPe30K obpasyer
C T'OPU30OHTAJIBIO.

3.7.5 IlocTpoeHune KpuUBBIX

Puc. 3.20. I3mepenne qauH KPUBBIX.

Crenyromasi KHONKA HA, TAHEIW O00beAuHSET B cebe ABa PEXKUMA, JJI MOCTPOEHUS KPUBBIX W
n3MepeHust uX JauH. VHCTpyMeHT X nossonsier BPYYHYIO PACCTaBUTh TOYKHU BAOJIb U3MeEPAEMON
KpUBOIl U ee mmHa Oyzer nojacuurana apromarudecku (puc. 3.20). Urobbl yaanurb KpuByio, HaBe-
JlUTe KYypPCOpP Ha ee HAadalo (OTMEYEHO 3eJIeHbIM KBA/JAPATOM) U HAXKMUTE JIEBYIO KJIABUILY MbILIH.
Eciu Ber HaxkMeTe Ha Kakyo-aubO IPYryH0 W3 PACCTABIEHHBIX TOYEK, TO OHA OymeT yaajeHa u3
KPUBOIi, & MPEIINECTBYIOIIAs il U TMOCJeIYIOIIas TOUK COennHATCs. st 100aBIeHnsT HOBOU TOY-
KU MEXKJY AByMdA CYIIECTBYIOIMIUMU MMOABEIUTE KyPCOP K OTPE3KY, COeUHAIONEMY X, U HAXKMUTE
JIEBYTO KHOIKY MbItin. TOYKYM KPUBOH MOXKHO MMEPEMEIaTh, yaep:KuBas HaxkaTol kiaasuiny Shift.

MO2KHO TOCTPOUTDH OJHOBPEMEHHO HECKOJIBKO KPHUBBIX. [Ijisi TOro, 9robbl HA9aTh OTMEYATh HO-
BYIO KPUBYIO, & He MPOJOJIXKATh CTAPYIO, MPU CJAEAYIONIEM HAYKATHUY JIEBOW KHONKU MBIIIH YIePIKU-
Baiite naxxaroit kiaasumy Ctrl. Haunercs noBast akTuBHast KpruBast. UT0ObI BEpHYTHCS K MTPEIBITY-
et KpuBoii, HaBeauTE Ha Hee Kypcop. [locse Toro, kak Kypcop u3MeHuT (hopmy, METKHUTE MBIIITHIO
110 KPUBOM, W OHA CTAHET aKTUBHOM, PIIOM C ee HadaaoM OyJeT BbIBeJIeHA WH(pOpPMAIUs O JIUHE.

Bce nocrpoenHble KpuBble MOXKHO YJAJIUTh OJHOBPEMEHHO KOManzoii meHto Buu/ Ouucrurs/
Kpwusbie. [Ipn HEOOXOIMMOCTH KazKIash KpUBas MOKET OBITH Mpeobpa3oBaHa B CEYEHUE C MOMOIIHIO
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koman bl Merto Onepaiun/ IIpeobpasoBarb KpuByio B cedeHue.

nm 900 1200

Puc. 3.21. Boigesienne npoTsSKeHHBIX 00BHEKTOB.

Bropoii MHCTPYMEHT — s 1I€PEBOJMT KypPCOP B PE2KHUM BbLIEJICHUS IIPOTAKEHHBIX OObEKTOB.
[MoameauTe Kypcop K OIHOMY U3 KOHIIOB MPOTSKEHHOTO O0HEKTA, HAXKMHUTE HA JIEBYIO KHOMKY MBIIITH
U yIep:KUBANTE ee B TEYEHUU HEKOTOPOrO BpeMmenu. [10SBUTCS TOYKA U OUE€PTUTCS KOHTYDP O0OBEKTA
(puc. 3.21). He ormyckas JeByI0 KHOIKY MbIIIU HY?KHO OPOBECTH KyPCOP BJOJb KOHTYPa 00beKTa
JIO €ro KOHI@ W OTILYCTHUTH JIEBYIO KHOIKY MbINIA. B/1ob 00BEIeHHOTO KOHTYpa OyZer mocTpoeHa
KPUBasi, COCTOLALIAs U3 MHOXKECTBA COEJMHEHHBIX APYI C APYroM orpe3kos (puc. 3.21).

MOoKHO TOCTPOUTH OTHOBPEMEHHO HECKOJBKO KPHUBBIX. IJTO MPOUCXOIUT ABTOMATHYUECKU TTPHU
BBIOOpDE HOBOII HA4YaIBHONW TOUYKHW. Eciu nwHuMS, KOTOPYI BbI x0THTE 0OBECTH, NPEPHIBAETCA HA
HECKOJIbKO CTPOK M300paKeHWsl, a MOTOM IPOJOJIZKAETCsl CHOBA, TO €e MOXKHO COCTaBUTH U3 JBYX
KyCKOB. [IJis1 3TOr0 BBIIETUTE TEPBBI KYCOK TaK, KAK 9TO HAIMCAHO BBIIIE. 3aTeM, YIePKUBas Kia-
Bunty Ctrl, ykaxkure TOUKy B KOTOPOI HAYMHAETCS Bropas moJioBuHa KpuBoii. IIpu sToM akruBHas
KpuBast OyAeT [IOCTPANBATHC, & KPafiHue TOYKHM COSINHATCS 10 mpsimoii. B mesiom ke, padora ¢ BbI-
JIEJTEHHBIMA TAKUM 00pa30M 00'bEKTAMU TOJHOCTHIO AHAJIOTUYIHA, paOOTE C KPUBBIMHE, IIOCTPOEHHBIMH
BPYYHYIO.

3.7.6 PaccraHoBka MeTOK

Nucrpyment ¥ mo3BossieT paccTaBasaTh METKH HA H300DAYKEHHH . BU METOK OIpe/esisercs

B Menio Buyu/ Crunb merok. Eciu Boibpano nose Hywmepanus, 1o BO3/e KaxKioil merku Oyuer
BbIBOJIUTHCS €€ LOPsAAKOBbIA HoMep. Merku mMoryr BoiBourbCs B Buje crpesodek (Crpenku), subo
B Bujie rajiouek (Famoukn). YIaauTh METKy MOXKHO, HABE/IS HA Hee Kypcop (/10 TIOSIBJIEHHST KPACHOTO
KPECTa) U INEJKHYB JIEBOH KHONKON MbImu. VM MOXKHO yJajuTh BCE METKHU, BHIODAB KOMAHIY
mento Bug/ Ouucrurs/ Merku. Merku MOXKHO mepemeniarh npu Haxkaroil kiasuine Shift. IIpu
MEPEKJTIOYEHUH PEXKUMa KypCopa METKH COXPAHSIOTCS.

3.7.7 DBokoBag moiacBeTka

ITo maxkarnm HA KHOIKY 4 na n300paKEHNN BKJIIOIAETCS U BBIKJIIOYAETCA OOKOBAS IMOJACBETKA.
[lpu BBITIOSIHEHUN 3TOW OMEPANNM W3MEHSIETCS [BET KaxKI0il Touku m3obpaykenus. HoBbrit mper
TOYKH OIPEJIEIAETCA y¥Ke HE €€ BBICOTOM, a YIJIOM HAaKJIOHA MOBEPXHOCTH B JAHHON TOYKE (TaKoro
pOJia Olepaluy HA3bIBAIOT I'PAIUEHTHBIMU IPE0OPA3OBAHUIMM).
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3.7.8 INHBepcusa NBEeTOBOM MAJIUTPBI

TlocieHsisl KHOIKA HA IAHEIH MHCTPYMEHTOB MR [O3BO/ISET M3MEHHTD MATUTDY H3006paszKeHms
TaKAM OOPA30M, UTO BO3BBLIIMIEHHOCTH CTAHYT TOTO IIBETA, KOTOPOro ObLin yrayOmeHns u HaoOOpOT,
T.€. [IPU BBIIOJIHEHUU PYHKIMA AJATPA 3aMEHUTCS Ha HHBEPTUPOBAHHY 0. AHasoruanas (yHKIs
u3 mento Maremarnka,/ VHBepTupoBars paboraer mo-apyromy. OHa nsmenser penbed m300paske-
HUS.

vtm_1.000[Height] (66%)
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Puc. 3.22. Uzobpaxenune no (cnesa) u mocse (CrpaBa) WHBEPTUPOBAHWS.

HpI/I TTOBTOPHOM HAXKAaTUU Ha KHOMKY h BOCCTaHAaBJINBACTCA TEPBOHAYAJbHAA TTAJIUTPA.

3.8 ®yukiun obpaborku gaHHbIX (MeHIO MaTemaTuka)

B nporpamme pean3oBaH mmupoKuit HAOOP PA3IMIHBIX MaTeMaTHIeCKuX PpyHKIIi 00paboTK 1
aHaJIN3a JAHHBIX. DTU (DYHKIUH PACIOJOXKEHBI B IBYyX MeHi0o — Maremarnka nu Oneparmu. Pa3gemne-
ure BYHKINH MEXKIy MEHIO JTOBOJIBHO yCaoBHO. KoManasr Merio Maremarnka, CIyzKar, B OCHOBHOM,
JUIS KOPPEKTUPOBKY JAHHBIX, a B MeH0 Oneparnuu pacrnojioyKeHbl, IJIaBHbIM 00pa3oM, yHKIHUH
aHaM3a JTAHHBIX. B 9TOM pa3zjene paccMarpuBaioTcs KoMaH bl Mexio Maremaruka. Muorue u3 Hux
POAyOIMPOBAHBI KHOMIKAMY HA MAHEJH WHCTPYMEHTOB IPOrPAMMABI.

3.8.1 HNcnosabp30oBanume MaKpPOKOMAaHI

CosuaBarb MAKPOCHL U yIPABJIATH UMY MOXKHO C LIOMOLIBIO KOMaH/ibl MeHio Maremaruka/ Mak-
poc... IToc/ie BbIMOTHEeHNS 3TON KOMAHIbI MOABIAETCS OKHO MaKpoC ¢ HECKOJIbKUMY TIAHEIAME (PHC.
3.23). Ha JieBoii manesiu nmoka3as HabOp BO3MOMKHBIX KOMAH][ U KHOIKM, IIPUCBOCHHBIE UM Ha HAHE-
s mHCTPYyMeHTOB. IleperackuBasi WX MBIIIHIO HA TPABYIO MAHENb, B (DOPMUPYETE MAKPOKOMAHLY
C UMeHeM, KOTOpOoe BbiCcBeuuBaercs HaJ nanesbio (manpumep, Hosas makpokomanza). I[lopsnok
KOMAaH/[ MOYXKHO MEHHATDb, IEPETACKUBAA WX C MOMOIIbI0 Mbimu. Eciu Ber Haxkmere HA KHOMKY X
, TEKymuii Makpoc Oyzer yiaasen. B BepxHeil CTpOYKE BbICBEYMBAETCH MMs MAaKPOCA, [IPUCBOEH-
Horo kHotike M wa mamesnn wHCTpyMeHTOR. BhiGpaTh pelakTHpyeMbIii Makpoc (ecam uX y Bac yske
HECKOJIbKO) MOYKHO C TIOMOIIBIO BBIMAIAIOIIEr0 MeHI0. PeJakTupyeMblii MAKpOC MOKHO MPUBS3ATh K
MaHe/ HHCTPYMEHTOB, HaXKaB KHONKY tu . Co31aHHbie MAKPOCHI TOMEIIAIOTCS B MeHi0 MaremaTnka
B CaMOM HHE3Y IIOCJIe pa3aeauTesd. 1lepsolii #3 Hux TpucBoeH KHomke M 1a mamesn HHCTPYMEHTOB.
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Puc. 3.23. OxHo ynpaBjeHusi MAKPOKOMAaHIAMUA.

3.8.2 OOpe3anue n300parkeHui

Eciu Ha m300pakeHnn BbIJEJIEHA HEKOTOPasi 00J1acTh, TO € MOMOIIBI0 KoMaHapl O6pe3ars uim
KHouky B u306pazkenue MozKer ObiTh 0OPE3aHO 110 IPAHKIAM LIPAMOYIOJILHAKA, OLUCAHHOIO BOKPYT
BBIJEJIEHHON 00JIaCTH.

3.8.3 HMuBepcusi BHICOTHI

IMpunuun paborsr dyukuuu Musepruposars u3 menio Maremaruka (KHOIKa B ha obueit na-
HEJIM WHCTPYMEHTOB) CYIIECTBEHHO OTJIMYAETCs OT VIHBEPTUPOBAHUSA LBETOBON MANUTPHI (KHOMKA
= ciesa or uzobpazkenusi). IIpu soibope komanjbt Maremaruka/ VuseprupoBarb U3MeHSIOTCsH
JIaHHBbIE W300PAYKEHUsI: BECh MUAMA30H 3HAUEHUMI OT MUHUMYMA /10 MAKCHMyMa TEePENnuChIBAETCA U
MPUCBANBAETCSA TOYKAM B OOPATHOM TOpsaKe. 10 €CTh TOYKHU, B KOTOPBIX ObLIO MAKCUMAJIHHOE 3HA~
YeHHEe MOJIYYaT MOC/Ie WHBEPCUH MUHUMAJBHOE, a Te, B KOTOPbIX 3HAa4YeHWe ObLIO, HAMpuMep, Ha 1
HM MEHbIIIe MAKCUMAJBHOIO CTaHyT Ha 1 HM GOJIbIIEe MUHAMYMA.

3.8.4 VcpeameHue

VepeiHenne BLITOTHAETCH KOMAHIOH YCpeIHEeHIe /I HayKaTHeM KHOIKY = Ha MaHes HHCTPY-
MeHTOoB. PazMep obactu ycpeHeHust MOYKeT ObITh YCTAHOBJIEH B MOSIBJISIOIIEMCS [TPU BBI30BE MEHIO
(MokHO BbIOparh Marpuupl 3x3, 5x5 u T.1.). Boibop Gosbiioii obsacTu ycpeHeHus IPUBOAUT K
BHAYUTEIHBHOMY PA3MbIBAHUIO M300PAXKEHUS .

3.8.5 VYBeaumueHue pe3KOCTH

VBenuuenue pe3KoCTH OCYIIECTBISETCA KOMAHION Y BeIUYuTh pe3kocTh (Sharpen) wau ¢ momo-
.
B0 KHOIIKHA -l!I- HpI/I YBEIUYEHUU PE3KOCTU MOJIECPKUBAIOTCA PA3INIUA MEK Y IBETAMN CME?KHBIX
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MMUKCEJIOB W BBIAETSIIOTCS MaJIo3aMeTHbIe neTann. Ilpu oOpaboTke KazxKI0ro muKcera n300parKeHust
UCIOJIB3YETCS S/IPO Pe3KocTu — Marpuiia pasmepom 3x3. Kpacuas, 3ejieHasi U CHHsis 1IBETOBBIE CO-
CTaBJIAIONITE 00paAbATHIBAIOTCS OTAEIBHO W 00HEINHAIOTCS TOJIBLKO MOCIe 00paboTKM, YTOOKI chop-
MHUPOBATL 24-OMTHOE 3HAYEHME I[BeTa. B MaTpuIile pe3KOCTH IMEHTPAILHBIA KOIPUIHEHT OOIbIIe
1, a ocTasbHbIe OTpUNATEIbHBI. TakuM 0Opa30M yBEJIMYUBAETCS JIIOO0HN CyNIECTBYONINN KOHTPACT
MEzK/Iy IIBETOM IIMKCeJIa i IBeTaMu ero coceeil. Koneunoe n306parkeHue BLITJISIAT O0OJIee YeTKO YeM
opurunaJ. [Ipu moBropHoit 06paboTKe N300paKeHNsT YeTKOCTh MOXKET yBEJIHIUTHCS erre 06ombiie. B
JaHHOW (DYHKIINN UCTOIb3YETCST MATPUIla 3X3 BUIA:

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

3.8.6 Puabrrp Buuepa

Jannasg GyHKINUS TpeTHA3ZHAYEHA [JId YHUITOKEHUS CJIyYalHOTO MyMa, MPUCYTCTBYIOMIEro Ha
n300pasKeHnn, C MOMOIILI0 MeToAa punbTpanuu Bumepa ¢ Mackoi mpou3BOJIbLHOIO paszmepa. s
BbI30Ba GYHKIMK BbI30BUTE KOMaHy @uiabTp Bunepa wim HaKMUTE KHONKY Al HA HAHEH YIPaB-
JICHUS.

3.8.7 Meagnanunaa puabTpanud

DTa omepanns BLITOJHAETCS KOMAHIOH MeamanHerii GUABTD WIN C TIOMONIHIO KHOTKH 2. ITo-
JIpobHO 00 3T0# hyHKIMN OBLIIO CKa3aHO BO BBEJAEHNN. B KadecTBe MacKu MOXKET BBICTYIIATH KBAIPAT
C IIPOU3BOJILHOM JJIMHON CTOPOHBI. BhI60p 00JIBIIOA MAaCKU HPUBOJMT K 3HAYMTEIHLHOMY Pa3MbIBa-
HHTO M300PaKeHnsI.

3.8.8 Meagmnannaa dpuabTpanusa Mackoit X

" ary
OTa omeparys BBIMOJIHAETCT KOMaHmoii Meqnana X WM ¢ MOMOIIBIO KHOMKHM +x. B KadecTse
MAaCKHW HCIOJIb3YeTCs KOH(MUTYpAIUd BUIA & PA3MEPOM 3 X3 MHUKCEA.

3.8.9 Meanaununas duabTpamnus Mmackoit Kpecrt

" . +=
Ora oneparys BbITOJIHIETCS KOMaH10# MeaquaHubiii (pUIbTP KPECT WU C TIOMOIIHI0 KHOIKY =5,
B kauecrBe macku ucnosibdyercs kondurypamus Buga G pazMepoMm 3X3 MuKcesia.

3.8.10 OmnTuMnsanus IMIKAJBI

i BHyTpPEHHEro IpeCTaBJIeHns JAHHBIX B IIPOrPaMMe UCIOJIb3yIoTcd 16-OuTHbIe 11esible 3Ha-
koBble uucsa. Ux nuanazon 3nadenuil — or -32768 mo 32767. s nepecdera B peasibHble 3HAUYE-
HUsI, KOTOPhIE€ BHIBOIATCS TMOIB30BATENI0 HA CEUEHUSX, IPU W3MEPEHUN BBICOT U T..I., UCIOIb3yeTCsT
mMacmTabubil K03hdUIMEHT U 3HAYEHWE CMEIEHNs HyJs, KOTOpble XpaHdaTcs oraenbro. Ho Bce
MaTeMaTuYecKue onepanun, (puabTpsl U MPeodPA30BAHUS MPOU3BOAATC HAJ YUCIAME BO BHYTPEH-
HEM IIeJIOYUCIIEHHOM TIpeicTaBiieHuu. 1109TOMy, B HEKOTOPBIX CIIydasX MOYKET IIPOUCXOIUTH HOTepst
TOYHOCTH I[IPU OKPYIVIEHUU WJIM [EPEIOJHEHUE, eCIU [EJTOYNCIeHHbIE 3HAYEHUS HAXOIATCH B CIIUII-
KOM Y3KOM WJIU CJIMIIIKOM IMUPOKOM Auana3one. YTodbr m30eKaTh OTepU TOUHOCTH, TIPOU3BOIUTCS
oneparus ONTUMU3UPOBATE MKAIY (KHOIKA, -ﬂ), KOTOpast Mpeobpa3yeT IeJI0UnCIeHHbIe 3HAYEeHNUSI,
KOTODbIE BCTPEYAIOTCs Ha M300parKJIeHnH, TAKIUM 00pa30M, 9TOObI OHU 3aHUMAJIA HEKYIO CDPEIHIOI0
00J1acTh B AMana30He BO3MOXKHBIX 3HadeHui, or -16384 10 +16383. Henaercs 3To myTem MaciiTadu-
poBanus u capura. Eciau na uzobpazkenuu ecrb 00s1acThb (Miin TUil 00HEKTOB), TOYHOCTD U3MEPEHMs
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pa3MepoB Koropbix Bac naubosiee mHTEpEcyer, TO HEOOXOAMMO BBIAEIUTH 3Ty 00JacTh (Miu yda-
CTOK [OBEPXHOCTH, COAEPXKAILIMI TOJILKO OObEKTHl XapAKTEPHOIO Pa3Mepa) U HaXKaTb HA KHOIKY

Bl Tannble OyayT mepemMaciiTabUpPOBaHBI TAaK, YTOOBI TOYHOCTH B OIPEIEICHUN 3TUX BBICOT ObLIA
MaKCUMaJbHOMN.

3.8.11 TparconoHupoBaHue M300pa>KeHUSA

B ciyuae, ecain Ber caumanu m300parkeHusi OJHOTO YYACTKA TMOBEPXHOCTH B IBYX TEPIIEHIU-
KyJnsapHbIX HanpasjieHusx (mo X u mo Y), TO COBMECTUTH BbI UX CMOMKETE TOJIBKO C MOMOIIBIO

ﬁ
3epKaJbHOrO oTobpazkenusa. Komanga Tpancnonuposarh uzobpazkenue (kuonka E' ) BoimosHger
3epKaJIbHOE OTOOpaKeHNe KAPTUHKH OTHOCHTEILHO och X=Y.

3.8.12 TIlomoporT

ITosopor u3zobpazkenus ocyecrsisiercs komanoit [losopor (kuonka Eﬂ‘). IIpu 3ToM mogsasgercsa
okuo IMapamerpsi(puc. 3.24) B KOTOPOM MOYKHO BBIOPATH OJWH M3 TPEX TUIOB TIOBOPOTA:

1. Ilo gacosoit Ha 90 — moBopoT Ha 90 TPAILYCOB IO TACOBOM CTPEJIKE;
2. Ilporus gacoBoii Ha 90 — moBOpOT M300Opaxkenus Ha, 90 TPATYCOB TPOTUB IACOBOH CTPEJIKH;

3. Ha yros — moBOpOT m300parkeHnsi Ha TPOU3BOJIbHBIN YTOJI, 3aJaHHBIN TOJIB30BATEIEM.

MapaMeTpel £

Tun nogopaTa Movacoeoi na 907 |w

Mo yacoeoi Ha 307
MNpoTye yacosok Ha 90°
Ha yron...

[ Ok H OTreHa ]

Puc. 3.24. TTosopot n3obpaxkenus.

[Tpu moBopoTe m306pakenwe Ha yroJi, OTandHbil 0T 90 rpaaycoB, OHO OyaeT cMacITabupOBAHO,
tITO6bI YMECTUTHCA B UCXOAHOM OKHE.

3.8.13 BreipaBuuBaHUTEe

[Tonydennbie n300paxKeHuss 9aCTO MMEIOT OOIUiIl HAKJIOH WM OOIIYIO BBIMYKJIOCTH. Takwue wuc-
KayKeHUsI MOTYT TOSABIATHLCS MO pa3HbiM TpuarHaM. Kax mpaBuio OHU CBSI3AHBI C TEMIIEPATY PHBIM
JpeiihoM U HEMUHEHHOCTHIO MbE30KEPAMUIECKOIO MAHUITYJISITOPA. DTOT MAKPOCKOMUIECKUH pesibed
OOBIMHO MEIIAET BLISABJIEHUIO CTPYKTYPhI 00beKTa. UT00bI n30aBUTHCA OT HErO, U3 UCXOJTHOW MaT-
PHIbI 3HAUEHUI BHIYUTAIOT TIOBEPXHOCTD MEPBOTO UJIM BTOPOTO MOPAIKA (IIJIOCKOCTD, Napabosty win
runep6os1y). BeipaBHUBaHUE OCYIIECTBIIAETCA 0 KOMaH e BoipaBuusanue B Menio Maremaruka uiu
MpY HAXKATUHU HA, KHOIKY dﬂ, KOTOpast HAXOIUTHCHA HA TMAHEU WHCTPYMEHTOB.

ITpu BBHINOJIHEHUY ITOM KOMAH/IbI NOSAB/ISETCsS OKHO TapaMeTpoB (puc. 3.25), B KOTOPOM MOXKHO
yKa3aTh TUIl BBIYUTAEMOIl IIOBEPXHOCTHU: JIMHEHASI — [JIsl TIOBEPXHOCTHU [EPBOIrO NOPsijiKa, (ILJI0CKO-
cru) uiu ITapabosimueckast — it IOBEPXHOCTU BTOPOIO HOpsiaka. Kciuu ucxonublit daitn copepkur
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MapaMeTpbi |:|
Tun NoEepsHOCTH NuHeiinas ™=
DfpatioTk.a Noa-HSoGpakeHui | n s v
YanATe NoCTOAHHYM COCTAEMADL Y

Oena

Puc. 3.25. OkHo mapameTpoB.

HECKOJIBKO m300paXKeHuii, T0 00padaThiBaTh MX MOYKHO OJMHAKOBBIM 00PA30M HJIM HE3ABUCUMO JIPYT
OT Apyra. 1o ompenesercd mapavMerpoMm OOpaboTKa moa-u300parkeHwmii:

1. Pa3menbHO — IJ1sT KayKI0TO COAEpIKAIerocs B (paiiie n300paskeHnsi BHICUNTHIBACTCS CPEIHSSA
IIOBEPXHOCTD, OIIpEICJICEHHAAd METOJO0OM HAMMEHBIINX KBaJAPaTOB IJId KOHKPETHOI'O 1/1306pa>Ke—
HU4;

2. Ilo aKkTUBHOMY — ITOBEPXHOCTH PACCUUTHIBAETCS [IJIsi AKTUBHOTO MOAN300PAXKEHNS, 8 BbIUUTA-
eTcsd U3 BCeX;

3. Ilo Bcem — paccYUTHIBAIOTCS CPEIHUE IOBEPXHOCTH 10 BCEM TOAM300PAKEHUSAM U yCPETHSIOT-
cd.

Eciu HanpoTus mosist YaasTh IOCTOSHHYO COCTABJISIONLY IO CTOUT rajovuKa, TO ODIIee CMeIeHne
BCeil MOBEPXHOCTU OTHOCUTETHLHO HYJIST YAAISIETCS.

Heob6xoanMo HOMHUTE, 9TO €CIu Iepe1 TeM, KaK BbI3BATh KOMaH1y BbipaBHUBaHIE ﬁ, Bor BoI-
jgennre HEOONBION (bparMeHT W300parKeHHsi, TO MTPU BLIYUC/IEHNE YPABHEHUS TTOBEPXHOCTH OyIyT
HCITOJIb30BATHCS TOJBKO 3HAYEHNS TOYEK, MONABIINX B BbiaeaeHue. [Ipu 3TOM mOCTpoeHHAs TTOBEPX-
HOCTB Oy/IeT BBIUTEHA U3 BCErO M300PaAKEHUS.

3.8.14 Cuoaaiin

IMporpamma ®emtoCkaH OHnaiiH MOXKeT CTPOUTH OHIWHEHHBbIE KyOMYecKue CIIAfHBL JJIs 110~
BEPXHOCTEH W MPOU3BOIUTH BBIYUTAHUE CILIANHOB M3 MOBEpXHOCTEH. UTOOBI BBIYECTDH CILIAWH U3
MOBEPXHOCTH, BhiOepUTE KOMaHy BhipaBHUBaHME CIJIAHOM MM HAXKMUTE HA KHOTIKY =2

JI7is OCTpOeHUsT CILTAfiHA TTOBEPXHOCTh PA30MBAETCS HA MPSIMOYTOJbHUKH, CTOPOHBI KOTOPBIX
YKA3bIBAIOTCSA B TUAJOTOBOM OKHE, TIOSB/ISIONIEMCs ITPY BBI30BE KOMAHIbI, B mapaMerpax Illar mo X
u Mar mo Y. [liist KaxK10r0 mpsiMOyTOJIbHUKA HAXOIUTCS CPEIHEee 3HAYEHNE BHICOTHI MOBEPXHOCTHU U
CIJIAH CTPOUTCH TIO [EHTPAIBHBIM TOYKAM IIPAMOYTOJIbHIUKOB, I/1€ 3HAYEHUSIMH 10 OCU Z CIUTAIOTCS
BBIMHCJIEHHDIE CpeHue BbICOThI. [yt namtydmieit paborbl 1anHoro puiibrpa Jydiiie BbIOUpPaTh Takue
pa3Mepbl CTOPOH MPSIMOYTOJIBHUKOB, 9TOOBI HA W300PaAYKEHUH YKJIAABIBAIOCH UX IIEJI0€ YHUCIIO.

Kak u B ciaydae ¢ BbIYHTaHWEM TOBEPXHOCTH, Jjia mosis OOpaboTKa moan300paskeHuil MOXKeT
OBITH BHIOPAHO 3HAYEHUE:

1. PazgenpHO — B 9TOM CjIydae i KarKI0ro moan300parKeHusi B OTAEIbHOCTH BBICIUTHIBAETCS
BBIIUTAEMAasd MTOBEPXHOCTD;

2. Ilo akTUBHOMY — B 3TOM CJIydae pacder CpeiHeil MOBEPXHOCTU BEIAETCs JJisi AKTUBHOIO IO/~
300pazkeHust, MOCJIe Yero 3Ta [MOBEPXHOCTH BHIYUTAETCH U3 BCEX M300DaKeHU.
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3.8.15 CraakuBaHume y4acTKa MOBEPXHOCTH

CrilaxkuBanue y4acTKa IIOBEPXHOCTHU OCYIIeCTBIIsiercst KoManaoit Criaurh y4acTok (KHOIKA 2 ).
Yrobb! 3amycTuTh €€, HeOOXOAMMO BBIJAEIUTH YYaCTOK MMOBEPXHOCTU, HA KOTOPOM IMPUCYTCTBYIOT
HEHY KHbIe BbICTYIIbl. Ha nepuMerp BbIAEJIEHHOIO y4aCTKa, HATAMMBAETCHA ILIOCKOCTb, KOTOPAs 3a-
MEHSIET MepBOHAYAIBHBIN pesibedd TIOBEPXHOCTH Ha BBIAEIEHHOM ydacTke (puc. 3.26).

Puc. 3.26. CrnaxuBanne y4acTKa ITOBEPXHOCTH.

®opmysia, KOTOPOIl OMUCHIBAETCS ITA ONEPAIINs, UMEET BU/I;:

>
p=0
>

p=0
re rp — PACCTOAHME OT TOYKHU C KOOPAMHATOM (X,y) [0 KaxKJ0i TOYKU MEepUMeTpa, Zp — BBICOTA.

s TOro, 9TOOBI ATOT YyIaCTOK MOBEPXHOCTH HE OKA3AJICS HEECTECTBEHHO TUIAIKUM IIPEILyCMOT-
PeHa BO3MOXKHOCTH J00ABIEHUSA CIYIANHOTO IIyMa.

Z(.’E,y) =

‘Uﬁml = ‘Uﬁml'ﬁN

3.8.16 Cuo>keHne M BHIYUTAHUE M300parKeHumii

Komanzapr mento Maremarnka/ Apudwmernka/ Cymma , Pasuocts u CroxHast onepanys mos-
BOJISIFOT CKJIAJIBIBATH U BBIYUTATH W300pakenus. IIpu BbIGOpE OMHON M3 ITUX KOMAHJ| TMOSBJISETCS
OKHO BbIGOpa u300paxenus (puc. 3.27(a)), KOTOpoe A0JIZKHO ObITh NPUOABJIEHO UJIA BBIYTEHO U3 Te-
KyIero n3o0pazkenuns. BoiOpas n3o0pazkenne, HAKMUTE Ha KHONKY BbiOparb. Ecin BbImoHAIACH
koMmanga /lobasuth mian BeraecTs, TOo cpa3y OymeT MPOM3BENEHO CJIOKEHWE WMJIH, COOTBETCTBEHHO,
BhrunTaHue n300paxkenunii. [Ipw 3TOM cumTaeTcs, 9TO JIEBbIe HUKHUE yIJIbI N300paKeHnit COBIaIa-
10T, & HOBasi BBICOTA KAXKION TOYKH OYIET MOMyUeHA KAK CyMMa WA PA3HOCTH BBICOT HA MCXOIHBIX
M300pAKEHUIX.

Eciu Bomonasiiace komanga CaoxKuas onepaiius, TO MOABATCS €Ie OKHO BbIOOPA MapamMeTpoB
onepamuu (puc. 3.27(b)). 31ech MOKHO MOKHO U3MEHATH MapaMerpbl X u Y, KOTOPBIE ABJIAIOTCS
Pa3HOCTHIO KOODAMHAT (B IMHMKCEJAX) JIEBBIX HUXKHWUX yrIoB m3o0pakenwii. Ilapamerpsr ITlkamna/
Nzobpaxenue 1 u I306parkenne 2 BIUSIOT HA TO, KAK OYI€T CAUTATHCS BHICOTA TOUEK TIOJIYIAEMOTO
uzobpazkenus. Popmysia, COOTBETCTBYIOIAs JAaHHON onepanuu umeer Buj Z = (Scalel) - Z7 +
(Scale2) - Z,.
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'Buﬁ_epu‘re Mcxoar

r
nanoscope3. 000:Height

l Brifipate | [ OTreHa

(a) Bebop m3obparkenus.

Macwrat

Mzofpaterie 1 o ooz

Waotpakerme 2 |1

(b) OxHO cioxkeHus: n306parKeHUR C PaCIIdPEHHBI-
MU BO3MO2KHOCTAMM.

Puc. 3.27. Tnanoru ciaokeHns W BRIYUTAHUS N300DarKeHMIA.
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Obparure BHUMAaHHE, YTO MO OCH Z B PA3HBIX M300PAXKEHUSX MOTYT OTKJIAJBIBATHCA PA3HBIE
BEJINYMUHBI. HOMI/IMO BBICOTHI 110 OCH Z HHOr'Ja MOZKET 6I>ITI) OTJIO2KEH TOK HJIN HAIIDAXKEHHE. CK.TIa-
JbIBATH H306pa}KeHI/IH, Ha KOTOPBIX MMOKa3aHbI PA3HBIE BEJIMYUHBI, OYE€BUIHO, HE UMEET CMBICJTIA.

Ecnu cpenu Z-oceii n300pazkenuii ecTh copMecTumbie (MpeodpasyeMble ApyT B Apyra gobasie-
HUEM MaCIITa0HbIX MHOKUTEJIEH, HAIPUMED MUKDO- UJIM HAHO-), TO OIEPALUs BBIIOJHAETC B 9TUX
eInHuIax, IIPUYIEM B IIEPBYIO OYepeab HUINYTCA € TMHUIbI JJINHDBI (HaHOMeprI U COBMeCTUMbIE€ C HU-
MH), €CJIM TAKOBbIX HE HAXOJUTCH - IPOM3BOAUTCH 11epebop BCeX OCell, eC/ii COBMECTUMbBIX M B 9TOM
CJIydae He Haﬁ,ﬂleHO - onnepanund BBITIOJIHACTCA B € JMHUIIAX caMoit HepBOﬁ OCH KazKI0ro H306pa}KeHI/Iﬂ.

3.8.17 Mopdoaornueckune puaAbLTPHI

B ocnHoBe Mopdomorndeckux (GpuIAbTPOB JIeXKAT reOMeTpPUYIecKrne Mpeodpa3oBaHus (POPMBI OI-
HOTO m3 00bEeKTOB mocpencTBoM gpyroro. B C3M mukpockonuu TakuMu OOBEKTAME Yallle BCETrO
SIBJIAIOTCS TIOTY9€HHOE N300paXKeHUe U MOJIETb (POPMBI UIJIbI.

Jlanubie GUIBTPHI UCIIOIB3YIOTCS [T YAAIEHUs YITUPEHUit Ha N300paskeHUusIX MOBEPHOCTEH W
0OBbEKTOB, KOTOPbIE LOABJAIOTCI M3-33 KOHEYHOH (opmbl 30H1a. A Tak 2ke yiajeHus 3¢pdexra
JIBOEHUSI TIPW CKAHUPOBAHWY BUCKEPHBIMU KAHTHUJIEBEDAMHU.

Pacumpenne (Dilation)

Pacwupenue (Dilation) — mopdosioruyueckas onepaius HaJ JAByMsl MHOxecTBamu Touek (A u
B), pesysnbrar KoTopoil Bbruucisercs no GpopmyJie:

D(A,B)(T,S) = (]I’I;?’é(B(A(T — 75— k) + B(jvk))

Ora onepanus HaJ JIBYMsl IPOU3BOJIbHBIMUA H300PAKEHUSIMU UIJIbI U MOBEPXHOCTU MOXKET ObITh
BBITIONTHEeHa KoManoit Pacwupenue (Dilation) nmm waxkatnem KHONMKM #%. AKTUBHBLIM TIpH 3TOM
JIOJIKHO OBITH OKHO 00PabaTHIBAEMOTO M300parkeHusi, a W300parKeHWe HUIJIBI CJIEIyeT BBIOPAThH B
IIOABHUBIIEMCA JUAJOTOBOM OKHE.

o
et 3200,

2200,

B

1600,

Puc. 3.28. IIpumep: pacmupeHne BUCKEPHBIM KaHTUIEBEPOM (TIOSBJIEHUE TBOCHUA B M300PAKEHNN).

Oposug (Erosion)

Oposus (Erosion) - mopdosorndeckas onepanusa Haj AByMs MHOXKecTBaMu Touek (A u B),
PE3YJIBTAT KOTOPOH BBIYUCIISETCS MO0 hOpMYyJIe:

E(A,B)(r,s) = (ﬁcl)igB(A(r +4,s+k)—B(j,k))
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Ora omnepanus HaJ JABYMsl IPOU3BOJIBHBIMUA H300PAKEHUSIMU UIJIbI U MOBEPXHOCTH MOXKET ObITh
BbIIIOJIHEHA KOMAHION Iposus (Erosion) wiu naxkaruem Ha KHOLKY #%, AKTHBHBIM IIPH 9TOM JOJIZK-
HO OBITH OKHO 00PabaTHIBAEMOr0 M300paAXKEHNs, 8 N300PAYKEHNE UTJIbI CJIEAYET BHIOPATH B TIOSIBUB-
meMCd JUAaJOTOBOM OKHE.

P e

2200, 3200,
2400,

1600, 1600,

00 1600 zine 3200 . a0 1aon 2400 30 m

Puc. 3.29. IIpumep: 3po3ust BUCKEPHBIM KAHTUIEBEPOM (yIATEHUE JTBOCHUS).

Kpowme 06branbix Mmopdosmorudeckux (puaibTpoB, B IPOrPaAMME €CTh (PUIbTPbI, CIEUAIbHO IPHU-
JIyMaHHBIE [IJTsT CKAaHUPYIOIIEil 30HI0BOM MUKpOCKOTHH. [1oapoOHO 0 pabore 3Tux (GhUIbTPOB HAIH-
cano B crarbax J.S.Villarrubia, Surface Science 321 (1994) 287-300 u J.S.Villarrubia, J. Res. Natl.
Inst. Stand. Technol. 102 (1997) 425.

IIpu 3amycke komamapl Henckazkaromias uria mMpOM3BOIUTCS PACIET MAKCHMATBHO TYIOi (op-
MblL UIJIbl, KOTOPasi 1P CKAHUPOBAHUU HE BHOCUJIA MCKAXKEHMH B LOJy4YeHHOe u300paxkenue (uiiu
BLIOpAHHYIO 4acTh u300pakenus). JIpyrumu cioBaMu Bel cauraere, 4To JaHHOE M300parKEHUE —
TOYHAs KOIHUsI MOBEPXHOCTH W MINETE TAKYIO WIJLy, KOTOpas MOTJIa 0DECIeunTh TaKoe yIadHOe CKa-
HUPOBAHME.

Qunprp Croenas anmpokcuManusi GOPMbBI UTJIBI TOXKE BBIYUCISAET MAKCUMAJIBHO TYIIYIO GOPMY
UIJIbL, € HOMOILBIO KOTOPOH MO0 ObITh 110J1yueHO u3obpaxkenue (usiu 4dacrb uzobpaxkenus ). Ho
Telepb OTCYTCTBYET TPEeDOBAHUE HEMCKAXKEHHOCTU [TOBEpXHOCTH. B nanHoM cirydae Ha (pOPMY b
JIefiCTByeT OrpAHWYEHUE IPYroro poaa. IIOHATHO, 9TO eCiii MPOM3BOAUTCS CKAHUPOBAHWE WTJIONH C
HEKOTOPBIM DPAIMYyCOM KPUBU3HBI, TO HA M300PAKEHUN HE TOSABATCS BBIMYKJIbIE O0BHEKTHI C OOJIbIIeil
kpuBu3HOii. TakuM 06PA30M BBIMYKJIOCTH HA TOBEPXHOCTH OMPAHUIUBAIOT (POPMY WIJIBI.

IMpu 3anycke dunbrpa Cienas annpokcumarus (GOPMbI UIJIBI MOSIBJISIETCST OKOIIKO C WHIAKA-
TOpoM nporpecca. B xoje paborbl Gpuiibrpa IPOU3BOAATCH UTEPALIUT, U OXKUJIACTCS, YTO PE3YIbTAT
cJeIyromeil nTepanun OyIeT OTINIaThCs OT TMpeabiayinei. Ecin B pesyabrare ouepe/Hoil nrepa-
MY HAKAKWUX U3MEHEeHu B hOpMe UTJIBI He TPOU30MLI0, pabora dbuabTpa 3aBepinaercs. Bor Mmoxkere
3aBepIIAThb PaboTy DUIBTPA U HE JJOKUIASICH [TOKA OH CeJIaeT ITO caM — Jijist 9Toro Hazxkmurte OTMme-
HHUTDb B OKOIIKe 3amyieHHoro ¢puabrpa. [Ipu atom pesynbrarom paboThl GuabTpa OyaeT pe3yabTar
urepaiuii, KOTopyio OH BBIMOJIHSI P HAXKATUU KHONKUA OTMEHUTH.

ITo xomanme IIpomoIKUThH AMMTPOKCUMAIIIO (DOPMBI UTJIBI... TTOSIBJISIETCST OKHO CO CITUCKOM BCEX
OTKPBITHIX B ITpOrpaMme n300pazKeHuit moBepxHocTeii. Bribepure TO OKHO, TJ1ie y7Ke HAXOIUTCS OIEH-
Ka (POPMBI UIJIBI ¥ HaxkMuUTe Bbibparh. AJropuT™ JaHHOTO (BUIBTPA TOT ¥Ke, 9TO U Yy (DUIbTpa
Cunenas annpokcuManusi GOPMBI ULJIBI, ¢ TON TOJBKO pa3HUIEH 9TO HyJIeBOi ureparueil Oymer He
IJIOCKOCTD, & BBIOPAHHAS OIEHKA.

[To koman e IPO3UsL € yUETOM UIJIBL... HOSABISAETCS OKHO, B KOTOPOM HY?KHO M3 BCEX OTKPBITHIX B
nporpaMmMe n300parkeHuii BLIOPATH OMEHKY (hOPMBI UryIbl. Pabora GhuibTpa 3aKII0UAETCS B BBITOJ-
HEHUU OMEPAINY erosion HaJ JAHHBIM H300paKeHNeM C BHIOPAHHOM WIJIOH B KAY€CTBE CTPYKTYPHOTO
SJIEMEHTA.
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MopenupoBaHue 30HOA

Jannag HyHKIMSA TO3BOISET CO3AaBATH U MOJAEINPOBATH pa3audnbie (hopmbl 30108 (Konuye-
ckuit, Cnoxubiii konndeckuit, [lupamugaabublii, BUCKepHbIil) 110 HEKOTOPHIM U3BECTHLIM EOMET-
pudeckuM napamerpam. BriociencTBun co3/lanHble N300paKeHUsT 30HI0B MOYKHO MCIIOJIH30BATh JJIsI
nposenenus onepamuit Pacwupenwusa (Dilation) u Sposuu (Erosion,).

Ora dynkuus moxer Obirb BbI3BaHa komanoil Moupesuposanue 3onia (Tip modeling) uiwn
HazkaTneM KHomkh . B mosBusmemcs okme Parameters MoxkHO BBIOpATH (DOPMY MOAEIUPYEMOTO
sona (napamerp Type), u3MeHUTH COOTBETCTBYIOLIME FEOMETPUYECKUE LHAPAMETPbI MOAE/ M (CILUCOK
NapaMeTpoOB 3aBUCUT OT BBHIODAHHON MOJENHN), & TaK K€ 3a/aTh Pa3pelieHue U300PasKeHUsl UTJIbl
(mapamerp Resolution).

1) Konuueckuii 3ond (Cone) Moaesb KOHHYECKOTO 30H/1a IPEICTaBIIgeT cODOl yCeYeHHbIi KOHYC,
KOTODBIH K BEepIIUHE [JIABHO MEPEXOIUT B cepy. DTa MOAESb 33J[aeTCsl ¢ MOMOIILIO JBYX IeOMeT-
PUYECKHMX LIAPAMETPOB - yroJ cxoxienus (uapamerp Angle) u papuyc ocrpus 30H4a (Lapamerp
Radius).

Ckar Ornalis - untitled.bmp

Mpaska Maremarika Onepaunn Baa Okda Ownaiin

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

HType
ooRadius, nm
wAngle, deg

BIResolution From image
@, px
BY, px

& untitled. bmp[Tip]:2

0 20

il untitied.bmp.
HHble waoBpaxeHna: Tip

HaXAHTE N12BY0 KHOMIKY LU, Tk IOBEDHYTS H3OBPAXEHHE EOKDYT BEPTHKANEHOR OCH; yASpXHEaITTe Ctrl, Shift, Z wik Clrl+Shift, 4TOGH HAKIIOHTE, CECTHTE, HIMEHNTE MACILITAG 110 OCH Z Wik 1

Puc. 3.30. ITocTpoenne KOHUTTECKOTO 30HIA

2) Caoorcnvii Konuueckut sond (AdvCone) Momenb CIOXKHOTO KOHHYECKOTO 30HIA SIBJISIETCS
YCTIOXKHEHHBIM BapUaHTOM KOHWYECKOTO 30Ha. Pasindne 3aKI09aeTCs B TOM, 9TO OCTPHE 3aKaH-
YUBAETCs ele OJHON, Masiol cdepoii. dra MOAeTb 33JaeTcsd € MOMONIBI0 TPEX TeOMEeTPHIECKUX
napamMerpoB — yroJ cxoxkzienus (napamerp Angle), paauyc ocrpus 3onna (napamerp Radiusl) u
paauyc manoii cdepol (napamerp Radius2).

3) Hupamudanrviniti 30nd (Pyramid) Momenas mupaMuIaaIbHOTO 30HIA — OOBIYHAST TEOMETPUIEC-
ckasi burypa nupaMuia. 3aJaeTcs 0 OJHOMY TTapaMeTpy - BHICOTE.

4) Buckeprwii sond (Visker) ®@opma BUCKEPHOIO 30HJa MPEICTAB/IAETCS B BUJE COBOKYIITHOCTH
JIBYX OY€Hb OCTPBIX, PA3JUYHBIX MO BbICOTE MUKOB. MoJesb 3a1aeTcst MO J4eThIpeM ImapaMeTpaM —
pagauyc mmna (Radius), yros opuenTanuu OiHOrO 1KMIa OTHOCUTENLHO JAPYIOr0 B IJIOCKOCTH €D~
TIeHINKYJISTPHO# X Hampasiernto (Angle), paccTosiHue MeK Iy HUMU B TOit ke miockoctn (Distance)
u pasnuuaue B Bbicore Mexxay munamu (Height difference).
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1 Onnaii - untitled.bmp

auum Bua OkHa Ownaiin Momouss

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

SHaverie
AdvCone
20

5

0
From image
128

128

o.

o 20
0aiin: untitied bmp.
Aanwie n3oBpaxenna: Tip

Puc. 3.31. IlocTpoenue CI0:KHOTO KOHUYIECKOTO 30HIA

emroCkan Ornaith - untitled.bmp

Momouss

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

BType
wHeight, nm
BResolution

0.

[ 20
0aiin: untitied.omp
Hele HaoBpaxeHna: Tip

Puc. 3.32. IlocTpoeHue CI0KHOTO KOHUYECKOTO 30HIA
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Puc. 3.33. IlocTpoernue C10:KHOTO KOHHIECKOTO 30HIA

3.8.18 AmnHajau3 1MepoxoBaTOCTA MOBEPXHOCTH

Oyukiusa AHamu3 MEepoXOBATOCTH BBIYHCIsIET HAGOD MAPAMETPOB, XaPAKTEPUIYIOIINX IEPOXO-
BATOCTDH TOBEPXHOCTH HA BBIAEJIEHHOM yYacTKe, WM Ha BceM n3obparkenuu. Ilompobmo o mapa-
METPax, XapaKTepu3yoimx MepoxoBaTocTh pacckazano B npuioxenuu G. Ilpu Boi3ose dynkmmu
NOSBJISIETCS TUATIONOBOE OKHO (CM. pHc. 3.34), B KOTOPOM MOTYT ObITH HACTPOEHBI HEKOTOPDIE OIIUU
I nabHeiiero anaausa. B nmpocreiimem cirydae, mepoxoBaTocTh (a UMEHHO R, CpeIHss MIepOo-
XOBaTOCTb) — 3TO CcpeaHee apudMeTHuIecKoe OTKIOHEHHE MPOMUIs CEUEHUs OT IPAMOI ero 00LIero
HakJiona. st Toro, 9T00bl OMPENIeuTh CPEIHION MEPOXOBATOCTh MOBEPXHOCTH CTPOSAT HECKOJIHKO
ee cedenuii. Jluanorosoe okno I[TapameTrpsl JaeT BO3MOKHOCTD BBIOPATH KOJTMYIECTBO TAKUX CEYCHMUIA,
PACCTOSTHIE MEXKy COCEIHUMW CEYEHUSIMU, IJINHY CEYeHUN U yroJl UX HAKJIOHA K TOPU3OHTAJIN.

NapaMeTpbl

|

HuCno ceueHMA

Mpofien mexay cevenmami.. (525
Juaretp cedeHuA, % ,mii

YpnandaTe HaknoH c...

|

el 2]

Britiop yrna AETOMETHYECK | W

03 i

TodHoCTE, *

Puc. 3.34. OxHO HACTPONKHN MapaMeTPOB aHAJIN3A MIEPOXOBATOCTH.

Vros HaKJIOHA MOXKHO 33/aBarTh BpyuHylo. Ecim ke 1moBepxHOCTH IpeicTraBisier coOOil ciio-
WCTYIO CTPYKTYDY, TO JIydIlle MCIOJH30BATh aBTOMATHUYECKOEe OTpeesenne yria. B sTtom ciaydae
cedenus OyIyT MPOBEIEHBI B HAPABJIEHNUN, MEPIIEHINKY/ISIPHOM HAMPABICHUIO C HAUMEHBIEH ITTe-
pPOX0BATOCTHIO. JlOoNOIHUTEIFHO Oy/IeT BbIBEJEHO OKHO C TMCTOTPAMMOIl, IO KOTOPO# OIPE/IeIsyioCh
9TO HAIPABJIEHHE. DTO 3aBUCUMOCTH CPEIHEr0 KOJIMYECTBA MepecedeHuil cedenust Co CBOeil cpeTHei
jguHed or yria. MuHuMyM 3TOH 3aBHCHMOCTH COOTBETCTBYET HallpaBjeHuio crymneneii. [lapamerp
TodHOCTH — ITO IAT TO YTUIY, KOTOPBIA UCIOJB3YETCs MTPU TTOCTPOEHUN rpaduka.
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3.8.19 IloporoBas duabTpaius

ITpu BeI30BEe KOMaH B! [ToporoBast punabTpaIus ¥ nosBnseTCA IHATOTOBOE OKHO, TOKA3aHHOE HA
puc. 3.35. B HeM MOXKHO 3a/1aTh HOPOrOBbI YPOBEHb (B JOJIAX OT MaKCUMAJIbHON BBICOTHI U300pa-
JKEHHUs ), U OLPEAEIUTh, KAKUM 00pa3om OyuyT 06pabarbiBarbCs TOUKK, OKA3ABLIMECS BbIILE U HUKE
Hero. Ecim HanmpoTuB 1moJisi YCTAHOBUTD BBIIE CTOUT TaJI0YKa, TO BO BCEX TOYKAX, TII€ BHICOTA TIPe-
BBINTAET TOPOTOBBINl YPOBHB, OHA OyJET yCTAHOBJIEHA HA 3HAYEHWE, PABHOE MAKCHMAJIHHOW BHICOTE
MMOBEPXHOCTH, JTUOO BBICOTE MOPOTOBOIO YPOBHS, B 3aBUCUMOCTH OT BBIOPAHHOrO. AHAJIOTHYIHO, €CIIH
rajlouKa CTOUT HAIMPOTHUB TIOJsi YCTAHOBUTH HUXKE, TO HA MUHAMAJbHOE WJIM IMOPOIOBOE 3HAYEHUE
Oy/LyT YCTAHBJIUBATHCS BBICOTHI TOYEK, HAXOMSIIMXCS HUXKE TOPOra.

Moporosas dgunbTpaLHa =
YpoeeHs 1 05 [
YeTaHoEHTE BILLE

Ha YpoeeHs v
HCTaHOEMTE HWE
(i) [ 4

Puc. 3.35. Oxuo BbIGOpA 1IOPOrOBOr0 yPOBHSI.

3.8.20 BsicoTa no nHTEpEPEHIMOHHONH KapTHUHE

Jaunas GyHKIHMS MpeIHAZHAYEHA I U3MEPEeHUs] KPYTU3HBI POCTOBOIO XOJMHUKA HA TIOBEPXHO-
CTU KPHUCTAJIA 110 UHTEP(EPEHIINOHHON KapTHHe, MOJYYeHHON, HAPUMED, [PU MOMOIIM 3aXBATA
n300paKeHns C BUAIEOKAMEPDI.

s Hadasia HeoOX0IMMO BHIOPATh OTPE30K, M0 KOTOPOMY BbI XOTHTE ONPEIEIUTh HAKJIOH. Kcm
nHTEpMEPEHIIMOHHAST KAPTUHA WMEET BUJ POBHBIX OKPYKHOCTE WJIM MOJIOC, TO JJIS 3TOrO MOXKHO
UCIOIB30BaTh pexkuM Kypcopa Cedenne nin Paccrosiaue. Ecu ke oHA HCKPUBIISIETCsI, TO TOCTPOUTE
TaKyIO JIOMAHYI0, KOTOpas OOXOIUT He(eKTHI.

Korna orpesok BoiOpan, B MeHio Maremarnka HEOOXOIMMO BbI3BATH (PYHKINIO Bbicora 1mo mH-
repdepennnonnoii kaprure (Maremarnka/Bbicora mo nHTepdEpEHINOHHON KapTHHE WM KHOMKA
@1) ITpu BBI3OBE (DYHKIMK TMOSIBUTCSA MEHIO C TTapamerpaMu (puc. 3.37), B KOTOPOM 33aeTCA JIJTh-
Ha, BOJIHBI MAIAIOIIET0 U3JIy9eHUsi, KOTOPOE TeHEPUPYET WHTEPMEPEHIIMOHHYI0 KAPTUHY, U MOPOT B
MPOIEHTAX OT MAKCUMAJIbHON aMmmTyabl. OH Hy>KeH [JIsi TOTO, YTOOBI CJIydaifHbIi MyM Ha ©300-
pakeHur He ObLT NPUHSAT 33 MAKCHMYM WM MUHUMYM HHTEP(EPEHITNOHHON KaPTUHbI.

[TepBonadanbHO BbIYUCTE€HUS Oy/IyT IPOU3BEIEHBI C ITApaMeTPaMu 1Mo yMordanuio. Eciu onu He
COOTBETCTBYIOT JIJAHHOMY CJLy49ai0, TO UX CJIEJYeT 3aMEHUTh. Pe3yIbTarbl BbIBOAATCS B BUJIE TaOIUIIbL
(puc. 3.38), B KOTOPYIO 3AIUCHIBAETCS BEJIMIMHA TAJI€HUs BHICOTHI HA BhIOpanHOM orpeske (Drop)
U paccrosHue MexkIy Kouramu nocrpoenHoil junuu (Distance). Eciu 970 BO3MOXKHO 7151 JAHHBIX
€JIMHUI] U3MEPEHNsl, TO BBIYMCIISETCS YIOJl HAKJIOHA KPUCTAJLIa Ha BbiOpanHoMm yuactke (Angle).

3.8.21 HaiiT; 1ieHTP Macc

Ora GyHKIWS TO3BOJET ONPEJIEUTh, B KAKON YaCTU MOJIs PACIOIOXKEH IIEHTP MacC OObEKTOB.
Pe3yanaT BbIBOAUTCA B OTAEJIbHOM OKHE B BH/IE I1Iapbl KOOpAUHAT XY, a TOYKa OCTaeTCd OTMEedYeHa
Ha, M300PaAYKICHUH 3€JICHBIM.
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Puc. 3.36. Brimeserne oTpe3ka Ha MHTEP(EPEHIIMOHHON KapTHHE.

i iapaMEprl 5

InuHa EoHE [RE Hp {ﬁ

Mopor gnA arnauTyael, %[5 %

[ Ok, ][ OTreHa ]

Puc. 3.37. Ilapamerpsr dyHKIHT.

12.04.2007-17.04.4:3

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

Puc. 3.38. Pesynprarer Beraucaenuii.
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3.8.22 Amnanu3s 3epeH

OyHKIMS TPEIHASHAYEHA I OMPEIESIEHNsT UCTUHHBIX MeOMETPUUYECKUX XAPAKTEPUCTUK O0b-
€KTOB Ha MOBEpXHOCTH. Hawmmydrmumit pe3yabraT OHa JaeT mpu paboTe ¢ BBITYKJIBIME OObEKTAMU,
MEPUMETD KOTOPBIX OJIM30K K OKPY?KHOCTH.

s Hadgama BBIJIETUTE HA UCXOJAHOM HU300paKeHWH 00JIaCTh, COAEPIKAILYI0 POBHO OJWH WHTEpPE-
cyrowuit oobekr (puc. 3.39). Haxmure Ha KHOUKY & yiu BbGepUTe MYHKT MEHIO Maremaruka/
Ananus zepen. TlograTcs nBa HOBBIX OKHA: OKHO CEUEHWS W IMAJIOTOBOE OKHO. Kpome 3Toro, Ha
HCXOIHOM PUCYHKE MOSABATCS JOMOTHUTEIBHBIE JEKOPAIIAH.

O0bekT BhIENsieTcs apromarndecku. Ha m300parkennn OH OyIeT MOACBEYEH MOJIYITPO3PATHBIM
CUHMM [BETOM U OOBelleH cuHell KOHTYpHOi JjimnHuedl. Camas BepxHss TOYKa (MakcumyMm) Oyaer
OTMedYeHa Ha M300pakKeHNN KUPHOH CHHEH TOYKOIl.

[Tpu BbI30OBE DyHKIMU ee mapaMerpbl HACTPAUBAIOTCH aBTOMATHYeCKH. B coorBercrBuu ¢ HUMU
BBIUUCJISAIOTCS CJIEAYIONINE 3HAUCHUSI:

1. Area, MkM"2 — 310 wiom@aip obbexra. OHa oupezesnsercsd Kak 1uomaab Gurypbl, OrpaHu-
4eHHON cunell sunueil B mockoctu XY (6€3 yuera BbICOTDI).

2. Circularity — sro Besinunna, Xapakrepusyoiias 011u30¢Th (POPMbI KOHTYPa 00bEKTA K OKPY K-
Hocru. Oupenensercsa oHa KakK OTHOIIEHHE TLIOMaIu 00bekTa (Area) K MIOMAAM OKPYKHOCTH
SKBUBAJIEHTHOTO TIEPUMETPA.

3. Heigh, um — 3710 BBICOTA 00BEKTA. PacTosinue or Toukym MakcuMyma 10 6A3WCHOI MIOCKOCTH
(nmoppobHee 0 TOM, Kak CTPOMTCS 6a30Basi IIOCKOCTb PACCKA3AHO HUKE)

4. Perimeter, MKM — njimHa KOHTYPHO! JIMHUM B TPOEKIINHU HA TIJIOCKOCTH X Y.

5. Volume, am"3 — O6bem obbexTa. On ompemensercs mo dopmyre y = S; ; * h; j, Tae CyM-
i
Ma GepeTcst 0 BCeM TOYKaM, OMPEIEIEeHHBIM KaK 9acTh 00beKTa, S; ; — MIIOMAIb IEMEHTa
mwiomaau B mwiockocru XY, a h; j — BblcOTa B 9T0i TOYKe (0 6a3UCHOI MII0CKOCTH).

JlmamoroBoe OKHO TIpeIHA3HAYeHo st 60jiee TOYHOTO TIOCTpoeHust 6a30Boil miockocTu. [lmoc-
KOCTb CTPOMTCS IO JBYM MEPIEHIUKYIAPHBIM MPAMBIM. YTOJI MOBOPOTA ITUX MPAMBIX (Ga3UCHBIX
JIMHU#) OTHOCUTE/ILHO U300pazKeHNe ONPEIe/IaeTCs apaMeTpoM Yroj cedenus. Hakion 6a3ucHbIx
JIMHUH OTHOCUTETHHO BEPTUKAJINM MOXKHO CKOPPEKTUPOBATH BPYYHYIO MPU MOMOIIK napamerpos Ha-
kyioH 6a3oBoit muanu 1 u Hakmon 6a3oBoit muann 2. JIOTOMHUTETBHBIN CABUT IIJIOCKOCTHA B HAIIPAB-
Jgennn ocu 7 3anaerca napamerpom Cmernenue 6a30B0it mwiockocru. Ha mexonnoMm uszobpazkenuu
TOYKHU, HAXOISIIMECS HuyKe 0Aa30BOi MIOCKOCTHU, TOTMOJHUTEIHHO MOJCBEUYUBAIOTCS MOIYIPO3PAU-
HBIM cepbIM 1BeToM. B maease Bor 70/KHBI HACTPOUTH DA30BYIO TIJIOCKOCTH TAKUM 00pPa30M, ITOOBI
BeCh OOBEKT TOJCBEYNBAIICS CBETJIOCMHUM TOHOM, & BCE TOYKHU BHE OObEKTa 3aKPAIIUBATUCH CEPHIM,
TO €CTh HAXOIUIUCH HUXKe HA30BOM ILIOCKOCTH.

Korna 6a3oBast m10cKoCcTh BbIOpaHA, U BCE XapPAKTEPUCTHKH OObEKTA OIPEIETAIOTCS IPABUILHO,
MOXKHO HAXKaTh Ha KHONKY /06aBuTh 00bEKT. [Ipu 3TOM MOSIBATCS €I11e IBa OKHA: OKHO THCTOrPaM-
MBI U Ta0JIUIA CO CIUCKOM O0BeKTOB. /laHHbIE 00BEKTA, C KOTOPBIM BbI paborajm OyayT BHECEHBI
B Tabsmiy. Teneps MOKHO BBIIEIUTH HOBYIO OOJIACTH HA, MCXOJHOM H300PaKEHWH W TTEPEiTH K 00-
paboTke crmeayiomero oobekTa. st Toro, 9Tobbl yIaanTh KaKOH-Tu00 00beKT U3 TabIHIbI, CHOBA
o6BesuTe Ha u300paxkenuu 061aCTb, B KOTOPOil OH HaXouuTcs (1puU 3T0M OObLEKT Ha W300paKeHUU
OyJeT MOICBEYEH CUHUM), W HAYKMUTE Ha KHONKY YIAJIUThL 00bEeKT. MOXKHO HE yIATIATL O0HEKT, a
MEPEHACTPOUTH TTAPAMETPHI JJIsi €70 BbIIEICHUS.

ITo mepe HaKOMJIEHUS CIIHUCKA, CTPOUTCS THCTOIPAMMA, PACIPEIe/IeHnsT 00bEKTOB 10 BHIOPAHHO-
My mapamerpy. s Beibopa mapamMerpa BBIAEINTE COOTBETCTBYIONIYIO KOJIOHKY B Tabnnime. BHu3y
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Puc. 3.39. Pabora ¢ dbyukumeir Ananus 3epem.
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OKHA M'HCTOIPAMMBI MOKA3aHbl 3HAYEHUS [TAPAMETPA B TeX JABYX TOYKAX, B KOTOPBIX PACIIOJIOXKEHBI
BEPTUKAJIbHBIE METKH, U 0DLIee KOJIMIecTBO OObEKTOB, OUAJAI0IIUX B Bblie eH bl unrepsai (V).
Kak v B apyrux QyHKIHAX, MOKHO OCYIIECTBJISITH OTOOP 3JIEMEHTOB IO THCTOIPAMME, TTEPEIBUTAS
BepTUKaJIbHbIE MeTKU. CTHCOK 00HLEKTOB B TAOIMIIE MTPU STOM KOPPEKTUPYETCS aBTOMATHIECKH.
3akonuuB BhIZeNeHNEe 00bekTOB, HaxkmuTe KHONKY OK. /lmasmoroBoe OKHO Oymer 3aKphITO, a
BCe OCTAJIbHbIE OKHA OCTAHYThCA U BbI cMoKeTe mpomgo/iKuTh pabory. s Toro, 9rodsr yopars Bce
JIMLIHUE JIEMEHTbI C UCXOIHOI0 u300pazkenus, Bbibepure iyt Metio Buj/ Ouucrurs /dexopanuu.

3.8.23 VYcpeaHenue 1mmo crpokam

[Moxpobuoe omucanue 310k (HYHKIWK TAHO BO BBEIEHUU. YCPEIHEHUE MO CTPOKAM MOYKET ObITh
BBITIOJIHEHO 110 BeeMy m3o0paxkeHnio (Menio Maremarnka/ YcpeaHenue mo crpokam, Bee m3obpaske-

Hue u KHoTKa “) uyn mo ob1acTH, He BKTIOUalomeii Buiaenennyio (Menio MatemaTuka, YcpeaHenue
no crpokam,/ Mckimouast BRIGpaHHOe MM KHOMKA i),

3.8.24 MHcupaBjieHue NCKaXKEeHU

DyHKIMs UCIPABJIEHUS UCKAXKEHUTl (KHOIKa ﬁ) npeaHa3HaY€eHa Jjid KOPPEKTUPOBKH M300pa-
JKEeHUsl B cooTBeTcTBUM ¢ uHdopmanueil o kaaubposke. B ACM-u300pakeHusx MOXKeT 3HA9UTETbHO
MPOSIBIATHCS HEJIMHEHHOCTh MhE30KEPAMIIECKOTO MAHUIYISTOPa MUKPOCKOIA, W3-33 STOTO pa3Me-
PbI 0O0BEKTOB TIO KpasiM KaIpa OKA3BIBAIOTCS YBEJIMIECHBI.

[Ipu BbI3OBe (DyHKIMHU MOSIBIAETCS OKHO C IMapaMerpaMu, B KOTOPOM HEOOXOIUMO 331aTh MM
daiina, comeprkaliero KoagduinuenTor rucrepesnca. Pait J0MKeH COIepPKATh JaHHbIE /T KaXK 10
u3 oceit u3006parkenus, B mpocreiiimem ciydae daiisi Oy1er uMeTs TOJIbKO ABa Pa3/iesia: Xx-KalubpoBKa
" y-KanmubpoBKra-MemieHHO. [ TOro, YTOOBI OMpPENe/nTh 3HaUeHus ITUX KOI(DMUIIHEHTOB, CHA-
JaJjia MOJIy9aloT n300pakeHune KaauOpoBOYHON permrerku. [Ipm 3TOoM oOpaserr jydiie pacmoararhb
TaK, YTOOBI IEPUOAUIECKIE CTPYKTYPhI ObLIM BBIPDOBHEHBI BIOJb OcCell ckanmpoBanus. I1o m306pa-
JKEHUSM PEIIeTKH C U3BECTHBIM PACCTOSHUEM MEXK/Iy y3JIaMU CTPOSATCS JIBe KaTuOPOBOYHBIE KPUBbBIE
(puc. 3.61). ITo kax 0t u3 Kpusbix cozuaercs ¢aiin Kanubposku. [Ipu coxpanenuu dailioB MOKHO
YKa3bIBATH OJHO U TO K€ UMs JJIsi 00enX KPUBBIX — JAHHBIE OYIYT COXPAHEHBI B HYKHYIO CEKIINIO, B
3aBUCAMOCTH OT opueHTanuu Kpusoil (1o X uau mo Y). Bo BpeMs 9KCIEPUMEHTOB CKOPOCThH CKAHMU-
POBaHWS HYKHO BBIOMPATH TAKUM 00pa30M, 9TOOBI HA KAJIHOPOBOYHBIX 00pA3IaX W HA UCCIIEIyeMOit
TOBEPXHOCTHU OHA ObLIA OIMHAKOBOII.

MapaMeTpei =

P &l Ko PEHLHEHTOE E

EbICTROS CRaHWPOBaHKE no &

Puc. 3.40. Hacrpoiika mapamMeTpoB i UCIPABICHNS NCKAKEHUH.

Temepnb coxpameHHblit Gaiin ycTaHaBIMBACTCA B KadecTBe daiina K0d(pPHUIneHToB B OKHE Tapa-
merpos (puc. 3.40). U1 BblosHseTCsl KOPPEKTUPOBKA MCKAXKEHUI HA, MHTEPECYIOIMUX U300ParKEeHU X
koMaHoit cnpasnenne nckaxkenuii (puc. 3.41).
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Puc. 3.41. Ycrpanenue uckakenwii.

3.8.25 Bprpigenenne 3epen

L1 onpeiesieHnst TPAHKL, MKy OOJIACTAMHU, IPUXOJAIIUMMUCH Ha BbICT%aIOLLH/Ie HaJ1, I1O/1JTOK-
KOl OOBEKTHI (4aCTHIbI) TIPUMEHSIETC KOMaH 13 Boiaenuts 3epHa (kuonka ). Tannas dbyuxius
Jydine paboTaer eciiu ucciaeayeMas MoBepxXHOCTh cocrouT u3 "3epen(cum. puc. 3.42).

Beigenns sepHa O

Mopor s =3
O

Ypanare rpaue i ofnseTis

Ugworones (e ]

Puc. 3.42. Boinesenue 3epeH.

ITpu npuveneruu 310l HYHKINYU TOABIAETCA OKHO HACTPOeK (puc.3.43)

|
BbIAENMTL SEPHA

Mapor |||:|_5 %|
HpnanaTE rpaHHYHEIE 08NaCTH ]
WyrioEoi duAsTp | M uHUNYM [vl

[ ()3 ] [ OtraeHa ]

Puc. 3.43. OkHO HaCTPOUKU IIPU BBIIEIEHUHA 3EPEH.

B sTom okHe 3a7aercs nopor UCXoas u3 3HAYEHUS KOTOPOro OTOMPAIOTCS TOYKH, KOTOPHIE ITIOTOM
cranyT meHrpamu obsacreit. I'panHunpr 3Tux obJacTeidl TOCTENEHHO PACIIUPSIOTCS, TPUOABIAS IO
OJTHOMY TIUKCEJIy 10 TEX IMOP, TIOKA MEXKIy HIMU HEJIb3s OyIeT MPOBECTH TPAHUIHYO0 JUHUIO. ITO U
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Oymer pa3buenre Ha 3epHA. 3aTE€M, UCIOJIb3Ys OMEePaInio BoiieauTb 00beKThI, MOKHO OMPEIeTUTh
ILJTOIIA/Tb 3€PEH.
Eme ognn mapamerp — 3HaveHue MyMOBOrO (buIbTpa, rIe:

1. Her — ybupaer 1mmymoBoit Gpuabrp;
2. Memnanublii — Meguantas GUILTPALNA, T.. OeperTcs cpeaHee 3HAUCHUE;
3. Munanmym — Gepercs MUHNMAIbLHOE 3HAYEHNE.

Tajiouka HAPOTUB Lo YIATIATH IPAHUYHBIE 0OIACTH O3HAYAET, YTO 3€PHA, IPAHUIA KOTOPBIX
MPOXOIUT TIO KPao N300payKeHust, DYy T yIaTIeHbl N3 DACCMOTPEHHS W 3aKPAITIeHbl Y€PHBIM (TO eCTh
OGHYJIEHBT).

3.8.26 Bprbigenenue rpanug

Jlannast (DYHKIHS OCYIIECTBIISIETCS C MOMOIIBI0 KOMAHIB BBIIEINTh TPAHUIIBI WJIW KHOTKY .
D yHKIMs TPEIHAZHAYEHA J1J1s1 BBIIEICHN IPAHUI, 00beKToB MeTogoM Kannu (cM. puc. 3.44). ®yHk-
[IUsT TIOAXOAUT I M300paKeHMit ¢ KPYITHBIMUA O0BbEKTaAMHU, NMEIOIUME JTOCTATOYHO YETKNE TDAHU-
IIBI.

vtm_1.000[Height] (58%)

1600 : 300 1200 1600

Puc. 3.44. Beinenenne rpanmr (C€Ba — /10 BBIIOHEHHS, CIIPABA — IIOCJIE BBIIOIHEHUS ).

[Tpu BBIBOBE DYHKIMK TOSBIISIETCS OKHO MAPAMETPOB, B KOTOPOM HEOOXOIWMO HACTPOUTDH BEJIU-
YUHY TTOPOTOBOT'0 3HAYEHWSA M YPOBEHb IITyMa B J0J4X OT 1.

3.8.27 Jluneiinbie (pUIBTPHI

B mporpamme ®@emtoCkan OHnaliv peanmn3oBaHbl TpU GUIBTPA U3 KJIACCA JTUHEHHBIX: IPATHEHT-
woiit, uasrp Jlammaca u unsrp Taycca.
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I'pagmeHT

B obmmem Bue npoussomHas mo ocu  (OCH y) g AUCKPETHOH (DYHKIMU MPEJCTABUMA, B BUJE
hy ®S (hy®S), re 3HaK ® 0003HATAET CBEPTKY AUCKPETHBIX QyHKIUA, hy u hy, ¢ quddepennupy-
emoit dyuknumeit S. Moaysib rpagrenTa HaAXOIUTCS KaK KOPEHb M3 CyMMbI KBaPATOB TPOU3BOIHBIX
[0 JBYM MEPIEHIUKYISPHBIM HAIPABICHUIM.

B30 nannoit GyHKIME OCYINECTBIISETC IIyTeM BbIOOpa KOMAaHIbl MeHto JIuneitabie GpuibTpol
Tpamnent wn KHOMKOIH . Ha sKpame mosiBIsieTcst AMaioroBoe OKHO ¢ IByMst mapamerpami. [Tapa-
MeTp AJITOPUTM OMpesie/isieT MEeTO, KOTOPBIM OYIeT BBIUUCIATHLCSA MPaIuenT. B mporpaMmMe J0CTyT-
HBI TN MeTOna Bhranciaennd: Pasnocts, llpesur m Cobens. Oun oTamygaloTca MaTpuiaMu h, u hy.
B tabnune 3.3 npuBeIeHBI UCITIOIB3yEMbIe MATPHUIIbI. BETHYUHY MPOU3BOIHON B TOYKE OMPEIEIISIIOT
BBICOTBL COCeIHUX TO4YeK. B asropurme PazHocTb mpow3BogHas — 3TO PA3HOCTb MEXKY COCEISIMU
CJIeBa U CLPaBa 1O CTPOKe (Miu cBepxy u cuu3zy 1o croubuy). B anropurme IIpesur — sro rpersb
OT CyMMBbI TAKUX PA3HOCTEH MEXKIy COCEIAMHU B CBOEl CTPOKE, Ha CTPOUYKY BBIIIE U HU¥XKE (WU KE
B Tpex CcToJjbIax — CBOeM, CToJIONe cjesa u crojbie crpasa). Hakoner, B ajropurme Cobesb pas-
HOCTh MEXK/Iy COce/isiMu B CBOeil crpoke (miu crosibie) Gepercs ¢ BaBoe Gobinum BecoM. Bropoit
napamerp Kak caurarh onpejesnser crnocod BEIYUCTeHUS KOMOMHAIMA MEXK/Ty BeTHIUHAME, BbIYUC-
JIEHHBIMH 110 JBYM OCHM. DTO MOIYT ObITb: FOPU3OHTAJIbHAS MJIM BEPTUKAJIbHAS LIPOEKLUs (B 9TOM
cllydae BKJIAJ OyIeT BHOCUTH TOJIBKO YaCTHAS TPOU3BOIHAS 110 COOTBETCTBYIOMIEMY HATIPABJICHUIO),
OPOEKIMs Ha TMPOU3BOJIbHBINA BEKTOD, MO0 aMILIUTY/a (TO €CTh KOPEHb U3 CyMMbI KBaJIPATOB).

ha hy

00 0 0 1 0
Paszunocrs 1 0 -1 0 0 0

00 0 0 -10

10 -1 1 1 1
Ipesur sl 10 -1 sl 0 0 o0

1 0 -1 -1 -1 -1

10 -1 12 1
CoGens 1120 -2 i1 0 0 o

1 0 -1 -1 -2 -1

Tabsmma 3.3. Marpurpr, nCroabp3yeMble P BBIYUCIEHUN HEPBHIX TPOU3BOIHBIX.

Jlamiac

®unbrp Jlannac Berauciger aamiacuan ciaenyommmM obpaszom: Laplace(S) = h ® S, rae

0 1 0
h=|1 -4 1
0 1 0

Taycc

Ounprp [aycca ncnonb3yeT A7 BHIUUCIEHUS CBEPTKHU CAEAYIONIYI0 MATPHUILY:

1/16 2/16 1/16
h=| 2/16 4/16 2/16
1/16 2/16 1/16
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3.8.28 Koppenagaiiuu Mexay n300parKeHusaMun

CylecTByeT HECKOJIBKO CIIOCOOOB ONPEJeJIEHUs CTEIEHU COOTBETCTBHS MEXK/ly JByMsi H300pa-
erusmu. OZWH W3 HUX — TOCTPOEHWE KOPPEISIMOHHON byHKINM Ry, (1, ¢) 1yt W300paskeHnss n

mabJsIoHa:
tpR—1tpC—1

. tpR | tpC
Riz(r,c) = Z Z x(@+r—p771+c—p7)7
1=

rae x(r, ¢), t(i, j) — 3HAYeHUs aHAIN3UPYEMbIX (DYHKIHI, HAIPUMED BBICOTHI, B TOUKax (1, ¢) n306pa-
kenusd u (i, §) mabiona, tpR u tpC — mupuna u ajuna mabaona. Yem 6obIee 3HAYEHNE NPUHUMAET
KOPPeIaInoHHasa (PYHKIHS B TOUKE, TEM TOIHee BOIM3K Hee COBIAIAI0T N300parkeHune ¢ MIabI0HOM.

B nporpamme ®@emtoCkaH OHnaiiH BbIYHCISETCS HOPMATU30BAHHAS KOPPEISIMOHHAS (DY HKIIHS

piz(r,C):
Ry (1, )

\ Raw(r,0) - R (152, 5

rme Ry, n Ry ABISIOTCS aBTOKOPPEISIUOHHBIMA (DYHKIUSAMA HW300PaKeHUA W IMIA0I0OHA COOTBET-
CTBEHHO:

Ptz (Ta C) =

9

pptRE=L oy tpO=1
Rmx(r7 C) = Z Z xQ(ivj) )
i=r— tp];_l j:cftch_l
tpR—1tpC—1

Rtt(thR tpC’ Z Z t2(4, 7)

=

[Ipu BbIrUHCICHUSAX KOPPEIANMOHHON (DYHKIME 3HAYCHUS] T U T B TOYKAX, BBIXOMMAIIMX 33, IPEIEIbI
n300paskeHus U MabIOHA, TPUPABHUBAIOTCS HYJIIO.

YT06hI cCpaBHATH JBa N300parkeHus, BbibepuTe KoManay Koppessinns/ B3anmuas Koppessis,
MIPX 9TOM OKHO OIHOTO U3 U300PAKEHUH TOIKHO OBITH aKTUBHBIM. VI3 Mpe1JI02KeHHOTO TPOrpaMMOi
cnucka Bbibepute mabiaon (Bropoe uzobpaxkenue). Koppensiuonnas dyukuus Gyger mocrpoeHa B
HOBOM OKHE, pa3Mepbl MATPUIbI CO 3HAYCHUSIMY (DYHKIUH DYy T COBIAATH C PA3MEPAMU MATPHUIIBL,
3a/1A101EH IepBOe U300parKEHHe.

s ycTaHOBJIEHUST KOPPEJISIUil B TpeiesiaXx OgHOro n3o0paykeHus Bbioepute komanay Koppe-
nsysi/ ABrokoppessnus. B srom ciydae 1mabioH COBIAIAeT ¢ M300paskeHneM.

3.8.29 Omnpepenenne NepCUCTEHTHON IJIMHBI

IlepcucrenTHas AMHHA — 3TO CTATHCTUIECKAS XaPAKTEPHUCTUKA TOJTUMEPHON MOIEKYIbI, XapaK-
TEPU3YIOIIas €€ XKEeCTKOCTh. JTO CPEIHsis KOHTYPHAs [JIMHA MEXK/y 3BEHbsSIMH, HAIIPABJIEHHS KO-
TOpPBIX OoTau4YaiorTcda Ha 1 paguan. To ecTb, 9eM MsArde MOJIEKYJIa, TEM 9Yallle OHA U3rudAeTCsI U TeM
MEHBIIE TePCUCTEHTHASA JJIUHA.

B nporpamme ®emtoCkan Onnalin pean3oBaH CTATUCTUYECKUN METO/I OICYETa IePCUCTEHTHOMN
mumabl 10 ACM-u300parkeHusM MOJIEKYJI, 3apUKCHPOBAHHBIX Ha TMOIoxkKe. IIpu arom mpesnoa-
raeTcs, 9To aACOPOITHs MOJIEKY T HA MOBEPXHOCTD IIPOUCXOINIA TIOCTEIIEHHO, I€Pe3 PsT PABHOBECHBIX
COCTOSAHUI.

Boinenure KpuByio Ha U300payKeHUU (ITO MOKET ObITh CAEJAHO JIOOBIM M3 JABYX CyIIECTBYIO-
[UX WHCTPYMEHTOB cM. mmaparpad 3.7.5) u Boibepure komanmy IlepcucrenThas ;LJmHa/ JobaBuTh
KPUBYIO WA HA’KMHUTE HA KHOIKY . IToce sToro Ha dkpaH OyIeT BHIBEIEHO OKHO, B KOTOPOM
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HeoOX0IMMO yKa3aTh ajpec daiisia, B KOTOPOM Oy/IyT 3amrCaHbl KOOPJAMHATHI TOYEK KPUBOM. YKa-
3aB ajzipec, nHaxkmure KHONKY OK. Jlo6aBiisisi KpuBbIe 1O OHON B 3TOT (aiiyl BbI cMOXKeTe coOpaTh
OOJIBITYI0 TAOMUILY JAHHBIX. Yem OoJbIle OyIeT CTATHCTUKA, TEM TOYHEE MOJIYUIUTCS PE3YJIhTAT.

Korga crarncrnka wabpana, BbiGepute KoMmauIy Ilepcucrentnas miamna/ O6paborka. ITocse
9TOr0 Ha 3KpaH Oy/eT BBIBEJIEHO JUAJIOrOBOE OKHO. B mporpaMme peasm30BaHbl Pa3IHYHbIE aJl-
TOPUTMBI JIJIsl BBIYUCJIEHUS TEPCUCTEHTHOW JJWHBI. B 3aBHCHMOCTH OT KOHKDETHBIX YCJIOBUI OHU
MOTYT JIaBATh HEMHOIO PA3JIMYAIONIAEecs Pe3yIbTaThl.

Brr MoxkeTe BHIOpATH OIMH U3 TPEX BAPUAHTOB aJITOPUTMA!

— Sushko. B srom asnropurme mepcucrenTHas JJIMHA OLPEAEJSeTcs KaK BeJUduHa, obpaTHas
K TaHTeHcy yria Hakjona rpabuka (02)(l), rae | — konTypHas anuna, a (©2?) — cpeaumii
KBa/IpaT yIrjla MeXK/ly HAIpPaBIEHUSMU CETMEHTOB IENH, Y/IaJ€HHBIX JPYT OT JPYyra Ha TaKOe
KOHTYPHOE PACCTOSTHEE. Y TOJI HAITPABJIEHHUS KAyKJOr0 YIACTKA IEMU OMPeIesieTcs M0 HAKIOHY
npsiMoii, mpoBeaenHoi mo meroxy MHK depe3 mannyo TOYKu KPHUBOIi U COCETHHUE C HEH TOUKH.
Paswmep okpecrnocTn ompeaensercs napamerpom MHK-okpecTHOCTD.

— Filonov. B sTom ajropurMe mepCUCTEHTHAS JJINHA TAKXKE OMPEIETTeTCa KAaK BEIUIHHA, 00-
paTHas K TaHTeHCy yria HakioHa rpadmuka (©2)(1), HO yron HampaBJIeHHsi YYACTKOB IETH
OTIPEIEJISTETCST TOTHKO COCETHUMHU TTUKCeTamMu. TakuM 06pa3oM, OH MOXKET PABHIATHCS TOJBKO
0°, 45° mmm 90°, HO Giarogaps yCpeIHeHHIO MoIyHdaloTes pasHoobpasHble 3HadeHns (©2).

— Agropurm Q peanu3syer moacyer Mo MEPCUCTEHTHON oneu. B Heit orHomenune cermenta Kyna
. R2
K TepcncTeHTHON nimHe paBHO nByM. Cerment Kyma [, = <l—>— 3TO OTHOIIEHUE CPEJITHETO

KBa/IpaTa PACCTOAHUSA MeXK/y KOHIIAMU IeNN K KOHTYDPHO# JJInHe.

Bo Bcex meromax [jisi yBEJWYEHHUs] CTATUCTUKNA DPEKOMEHIYETCsS 33JaTh 3HAYEHUE MapaMeTpa
MakcumanbHas aiuaa Kpupoit. OH TOJIZKeH 3HAYUTETBHO MPEBBIIIATD OXKUIAeMOe 3HAYCHHE TEPCH-
CTEHTHO# AuHbl. Bee mocTpoeHtble KpuBbie OyayT pa3duBaThCSa HA YIACTKHA TAKOH JJIMHBI, 0OCIH-
THIBAIOIIUECS OTIAEJIBHO.

3.9 Anamu3 nauabix (Menio Oneparun)

Komamnspr, cobpannbie B Merto Onepaiiui, MO3BOJSIOT MOIYYaTh PA3HOrO POIa WHMOPMAIHIO O
[HOBEPXHOCTH, JIeIaTh M300pakenusi OoJiee HArIsiIHbIMEU. VMHOrMe KOMaH/bl JOCTYIHBI HA HAHEH
WHCTPYMEHTOB MPOTPAMMBI.

3.9.1 Hy6aupoBanue m3o00parkeHmuii

N3obpaxkeHne MOBEPXHOCTH BCErIa MOXKHO MpoaybsmpoBaTh Komauaoi Co3marh KOMWIO WU
Ha)KaTHEM HA KHOIKY @, KOTOpasi HAXOJAUTCH HA, MaHeJu WHCTpyMeHTOB. Ecin Ha m300parkenun
BBIZEIEHA HEKOTOPas 00J1acTh, TO MPOIYyOIHPOBAH OyIe€T TOMBKO 9TOT YyIaCTOK, HHAYE — BCe U300-
pakenue. Ecau BeigeeHne nMeeT JLTHITHIECKY IO WA CJA0XKHYI0 GOopMy, TO pomyOaupoBaH Oymer
YYACTOK MPSIMOYTOJIBHOM (DOPMBI B KOTOPBII BIUCHIBAETCS WCXOIHOE BBIJIEJICHUE.

3.9.2 [Ilocrpoenune 3x-MepHBIX N300parKeHuit

IIporpamMma 1O3BOJISIET CTPOUTH TPEXMEpHbIe N300pazkeHns MoBepxXHocTH. UTOObI caeraTh 3To,
BBIGepuTe Komanay IlocTponts 3D B mento Omeparuu wim HaskvmTe Ha KHOnky ®. C momy4ms-
MIUMCS 3X-MEPHBIM O0OBEKTOM MOXKHO IMPOU3BOIUTH MHOXKECTBO OIEPAIIUiA.
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Puc. 3.45. TpexmepHoe m300parkeHue.

— IloBepxHOCTH MOXKHO IOBOPAYUBATH BOKPYT BePTUKAJIbHON ocu. [ljis 3TOro Ha)KMuTe JIEBYIO
KHOIIKY MBbIIIY U, y/Iep2KuBad ee HaxKaTo, jABuraiiTe Mbllllb BIIPaBO WUJIU BJIEBO.

— g npubNvKeHus U yIaIeHns TTOBEPXHOCTH HAXKMUTE JIEBYIO KHOMKY MBIIIH U , VIE€PKUBAS
ee, IepeMeliaiTe MbIITb BHU3 WU BBEPX.

— MoxkHO uzMenuTb Macurrad u3obpaxkenus 10 Beprukaiu ( 1o ocu Z). s 910ro, upu HaxKaroi
KHOTIKE Z, HA’KMUTE JIEBYIO KHOIKY MBIIIH W, HE OTMYCKAs €e, IBUTANWTE MBIITh BBEPX W BHU3.

— IloBepXHOCTH MOKHO MOBOPAYMBATH BOKPYT TOPHM3OHTAJIBHON OCH, JI€XKAIIEdl B TIOCKOCTH
skpana (ocb Y), ¥ BOKpPYI OCH, HEPIEHAUKYJIAPHOI 1iockocTu 3Kkpana (ock X). us sToro,
yaepxuBas HazkarbiMu Ctrl u JeByl0 KHOIKY MbIIIH, JBATAiTE MBIIb BBEPX-BHU3 U BJIEBO-
BIIPABO COOTBETCTBEHHO.

— M300parkenne MOKHO CABUTATH MBIMIBIO MIPY HAXKATOM Kjasuie Shift.

— Ecin B mento Bug ormedeno cimoBo IlomcBerka, TO MOBEPXHOCTH OKA3BIBAETCS OCBEIIEHHOM.
IIpu 3TOM €cTb BO3MOMXKHOCTD M3MEHHTH IMOJIOKEHUE HUCTOYHUKA CBETa, 9TO MOXKET CHJIbHO
CKA3aThCs HA HATJISATHOCTU M300parkeHnus. Y aepusas Haxkarbimu Shift, Ctrl u meByto kHonKy
MBIIH, BbI, ABUTAs MBIIIBIO, OyeTe TepeMeiaTh NCTOYHUK CBETA.

— B mporpamme mpemaycMOTpeHa He TOJMHKO BO3MOXKHOCTDH YIPABIIATH MOJOKEHHEM HCTOYHUKA
CBeTa, HO M MEHATDH ONTHUYECKHE CBOICTBA CBETA W CAMOIl IMOBEPXHOCTU. Be3 MCIOIb30BAHUSI
9TOH BO3MOXKHOCTH KaK MPABUJIO MOXKHO ODONTHCH, TTOITOMY €€ ONMUCAHHUE JAaHO B TTPUJIONKE-
uun F.

— IIpu naxkaTuu npaBoil KHOIIKOH MBIIIM HA OKHE TPEXMEPHOIr0 M300parKeHUsl MMOSABJISIETCS OKHO
Hactpoek. Ero moxkuo BbI3BaTh Tak:ke Komanmaoi Bua Hacrpoitku. B Hem MHOro 3aK/IaIoK,
CcaMble OCHOBHbIE IIAPAMETPbI BbIBEJICHBI Ha 3akiaajky Obinee. 37ecb MOXKHO BKJIIOYUTDH U
BBIKJIFOUWUTH MOJACBETKY, OTPErYINPOBATH CBETUMOCTh MATEPUAJIA U PACCTOSHIE 10 UCTOUHUKA,
cBeTa. BeiOparh criocod 0TOOpaskeHust TOBEPXHOCTH: B BHUE IIBETOBOH KAPTHI WJIN CETKH.

— B zaknaake [omn. DeMeHTbI MOKHO BBIOPATH, KAKUE JOMOJHATETbHBIE TEKCTOBBIE 3JIEMEHThI
Oy/LyT MOKa3aHbl HA W300paKeHUU. ITO MOJIUCH OCEH, TeHb 0] N300paKEHNeM ILJIOCKOCTH,
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MapameTpoi D
O6wes | Wrkana| Hon 3nemedten | Okxe npoetumd (<] ]
Ocu Cevetua F]
TeHE [] Noaneu
MeTku
Kpuetie
[ Ok ][ OTreHa ][Sarpgamb] [EDHpaHHTb][ETaHuapT]

Puc. 3.46. Oxno nacrpoek 3D.

MEeTKW, KPUBBIE U CEYEHWUsI, TTOCTPOEHHBIE HA, MCXOJIHOM IIJIOCKOM m3obpaskeruu. Eciau Bor xo-
TrTe, YTOOBI HA TPEXMEPHON KAPTUHKE 0TOOPAYKATIUCH U3MEDPEHHbBIE JJTMHBI, YIIIbl, HOMEPa Me-
TOK, TO HEOOXOAUMO nocraBuTh rajnouky B mose Iloxnucu (puc 3.46). Korna ol Ha 06braHOM
U300pAKEHUH [TOBEPXHOCTH, JIJisi KOTOPOI'O ObLIO IHOCTPOECHO TPEXMEPHOE, OCTPOUIN HOBBIE
9JIEMEHTHI, 3TU JIEMEHTHI He OyIyT aBTOMATHYECKH OTOOPAYKEHBI HA, TPEXMEPHOM M300parke-
uuu. Jjis Toro 9To661 0OHOBUTH TPEXMEPHOE M300pAKEHNE, HAXKMUTE HA HETO JIEBOM KHOMKOMN
MBIIIA B TEYEHHUE CEKYHIbI, a 3areMm ormnycture. OOHOBIEHNE MOXKHO TAK YK€ BBITOJTHUTDH Ha-
JKATHEM KHOIKH .

— Ecnn Bei me xoTnTe, 9T00bI HA PUCYHKE ObLIa HAPHCOBAHA IBETOBAs MAJUTPA OCH Z, yOepure
raJiouky Hamporus o [lokaseiBaTs mkaty Z Bo BKaaake [kara. Tam ke MOXKHO HACTPOUTH
BBICOTY W IIUPUHY TAJUTPBI, €€ MOJIOXKEHNE HA PUCYHKE (32 3TO OTBEYAIOT mapaMeTpsl JleBas
TDAHWUIIA,

— Ecnu penved 3D moBepxHOCTH MMEET CHUJIBHBIE TIEPETIAIbI BHICOT, IPU BPAIIEHUY TOBEPXHOCTH
MOTYT BO3HWKHYTHh TPYJAHOCTH C MO3WIIMOHUPOBAHUEM KOOPAWHATHBIX OCEHl, W3-3a COOTHOIIIE-
HUs WX Pa3MEPOB ¢ ToJIuHON noBepxHocTu. [Tosromy Bo Briazke Jlerenma okuna Hacrpoiiku
(puc 3.47) MOXKHO UBMEHUTD TONLIMHY Oceil Jyis u3obpaxenus 3D pesnbeda. s sroro neob-
XOAMMO BO BKJaJKe Jlerenma ycTaHOBUTH MOIAXO/IsIINee 3HAYMeHWe s mapamerpa TosrmmHa
ocefi.

— Bo Briagke Ocu MOKHO BIOPATH OTHOCUTEIHHOE (JIEBBIil HUXKHUI yToJT n300parkeHus IPUHIT
3a HA4YAJI0 CHCTEMbI KOOpAMHAT XY, BBICOTA OTCYUTHIBACTCS OT CAMOW HUXKHEH TOYKM) UJH
abcosoTHoe (crucTeMa KOODAMHAT NPUBSA3aHA K JAHHBIM OT CKAHEPA MUKDPOCKOIIA) PaCIOJIO-
JKEHHe OCell.

— Bo Brnazke IIpudr MOXKHO M3MEHUTH MIPUQPT MOAMKUCEH IO OCIM.
— Bo Brknagke @on — 1Ber Qona.

— Bo Bknazke Ilper Tekcra HaCTpamBaeTCs IMBET TEKCTA HA M300PaKEeHNH.

3anuck mpoJiera HaJZ TPEXMEPHON IMOBEPXHOCTHIO

[IporpamMma 1mO3BOJISIET 3aOMUHATH PA3JIUYHBIE CIEHBI MPOCMOTPA MOBEPXHOCTH W 3ANKCHIBATH
[epeMernenrne KaMepbl MeXIy CiieHamu. B pe3ysbrare 1mosydaercs KPaCO4HbIA (DUIIbM, HATTISIHO
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MNapaMeTpel Ij
| Oeu || WpmpT || FoH | Nerenaa ||.|.BE.‘T TEKCTa ||EML]
B —
e }
’ 3
TonwmHa ocel [z

[ Ok, H OTreHa ][Qarpgsmb][En:-:paHMTb][QTar-uapT]

Puc. 3.47. IameneHue TOIIAHBI OCEH.

Co3AaHMe NPONETA HAA, NOEEPRHOCTLHD &=

CueHer:

Angle:176.646 LightFi: 280, LightT heta: 60 Offset 1. 754
Angle:305.318 LightFi: 280, LightT heta: 60, Offset: 1.943
Angle:305.318 LightFi: 280, LightT heta: 60 Offset: 1.943
Angle:176.646 LightFi: 280 LightT heta: 60 Offzet 1. 754

Sanepska: 1 cek  Tekywan: 2.000/4.000 5
[ Jatasure ] [ Beepx ] [ MNpourpare ]
[ MsteHiTE ] [ BHuz ] [ Sanuck ]
[ Yoanrs ] [ CDHDaHHTb]

[Hnanmb Bce] [ 3arpysuTe ] [ Jakpeme ]

Puc. 3.48. OkHO yupaB/ieHus CLEHAMHU.

Fanvce 3D AVI %)
Myt K Pating C:\Program Files\Advance E
Ko.uupgrou.lulit..E]

Puc. 3.49. OkHo 3ammcu BUIEOCIOKETA.

93
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npejcTasisomuii popmy nosepxuoctu. s cozpanus pUILMOB UCHOIL3YeTCs JUAIO0r yIIPaBIeHNs
CLeHAMU, BbI3blBaeMblil Komanioil Menio Buy/Co3nanue nposiera naz moBepxHocrbio (puc. 3.48).
ITpomece BUACOCHEMKHI TPOMCXOIAT CIEAYIOMMAM 0Opa3oM:

1. Boibupaercst KeJaeMbIii Ha9aIbHBIH PAKYPC TPEXMEPHOTO M300PaYKEHUS.

2. BriOpaHHBIN paKypC 3amMCHIBAETCS HAaXKaTueM Ha KHONKY JlobaButh. [Ipu 3TOM B BepxHem
noJie JUAJIONOBOTO OKHA IOABHUTCA 3aIUCh, COOTBETCTBYIONIAA KOODJAUHATAM 3TOI'O PAKypPCa.

3. Temepsb MOYKHO MTOBEPHYTH MOBEPXHOCTH, BEIOMPATH U 3AMIOMHUTH CJIEAyIOIIee mooxkenue. [Ipu
HaXKaTuu Ha KHONKY Jl00aBUTh pPaKypC 3aIUCHIBAETCS B KOHEI OOIIEro CIHCKA.

4. Takum 00pa3oM, MOCTEMEHHO, IO TOYKAM, 33Ja€TCsI BECh MAPIIPYT KaMEPHI.

5. Ilonmyuennnrit crieHapuii MOKHO pemakTupoBaTh. IIpm momomu kuOmok Beepx m Buus BbI-
OpaHHBIN PAKypPC MOXKHO MIEPEMECTHUTH HA JIPYTO€ MECTO B MOCJIEIOBATETLHOCTH, IPU TOMOIIA
KHOIKY VI3MEHUTh MOXKHO 3aMEHUTH BBIOPAHHYIO CIEHY HA TEKYIIUH PAKyPC. YAAJIATH JIUIII-
HUe€ CIIEHbI MOYKHO IIPU IIOMOIIY KHOIIOK YJIAJATH U YIAJIUTH BCE.

6. Korma nocsreioBaresibHOCTD ClieH OKOHYATEIbHO copmMupoBana, Ber Moxkere 3amycrurh pe-
KUM TIPEJIBAPUTEIHHOTO TPOCMOTPA. B HEM BHIEO-pOJUK OyJEeT MPOUTpPaH C TMOHUKEHHBIM
paspermiernem. [1o ymomganuio mepexos MeKIy ABYHs COCETHUMU CIIEHAMU OCYIIECTBIISAETCS
3a 1 cexkynmy. Kak npaBuiio, 31o ciumkom OsicTpo. Eciiu Bor xoTuTe, 9T00b KAKOH-TO U3 TIEpE-
XOJIOB IIPOUTPBIBAJICS C MeHbIeil (uim Gosiblieil) CKOPOCThIO, BHIGEPUTE CLIEHY, OTBEYAOIILY O
3a ero HaJaJo, U B TOJE 3aJePKKA YCTAHOBUTE TAKOE BPEMsi, KAKOE XOTHUTE.

7. Ilpu naxkaruu Ha KHOLKY 3alUCh IOABJISAETCS JAMAJIOr 3amucu Bujeociokera (puc. 3.49), B
KOTOPOM MOKHO 33/[aTh UM 3aIIMChIBAEMOrO (pailia, BHIOPATH CIIOCOO KOMIIPECCUN U HACTPO-
UTh MapaMerphl cxkartus u3odbpaxkenus. [Ipu maxkarwmm HA KHONKY CTapT B aMajore 3amucu
HAYHETCs 3aIuch n300paxkKenusi B (DaiiI, TEKyIuil Kaap OyIer mOKa3bhIBATHCA B OKHE IPEIBA-
PUTETBHOTO TPOCMOTPA. DTa MPOIEIypa MOXKET MOTPedOBaThH HEKOTOPOE BPEMs .

8. Crucok CIleH MOXKHO COXPAHSATH B TEKCTOBBIN (haila u cauThBaTh U3 Hero. Takum oGpazom,
BO3MOKHO 3arpy’KaTh PaHee CO3/JAHHBbIE y/IAdHbIE CIEHAPUU ITPOJIETA JJis HOBBIX ITOBEPXHO-
cTei.

3.9.3 IIpeobpazoBanue Pypbe

IIpeobpazoBanme Pypbe SABISIETCS MOIMHBIM CPEICTBOM OOpaOOTKU M AHAIN3A W300PAIKEHUI.
[MonyuwnTs mpencTaBieHre AByMEPHOrO nm300parkenns B Pyphe-mpOCTPAHCTBE MOXKHO C TOMOIIBIO
koManabl Pypbe mian KHonku EM. IIpu 9TOM Ha 9KpaH OyIeT BBIBEIEHO OKHO € H300pasKeHueM
dypne-obpaza n306parKeHus.

IIpu maxkarwu mpaBoil KHOIKOH Malld Ha H300parkKeHuu IMosABiseTcs MeHio. B #Hem Bour moxkere
BBRIOPATH ONMH W3 JIBYX PEKUMOB Kypcopa: Beimenenne obnactu wim Merku. Bormenenue obnactu
MTO3BOJISIET BBIIEIUTD IS JajIbHeleil 00paboTKu CHMMETPUIHBIE OTHOCUTEIHFHO HAYAJIA KOOPIH-
nar ygactku. [locjaenoBarenbHO BbiIe/I€HHBIE 00IACTH CKJIAIbIBAIOTCA. /11t TOrO, 9TOOBI OTMEHUTH
OJIHO U3 BbIJEJIEHWIi, HABEIUTEe KypPCOp Ha ero obsacTb(Ipu TOM DSIOM C KyPCOPOM IOSIBUTCS
KPACHBIA KPECTUK) U HAXKMUTE JIEBYIO KHOIKY MbIlK. JTa 006sacTh OyJer UCKIoYeHa u3 00Lero
Boiaesenns. [Ipu momoru Kypcopa MeTku MOXKHO pacCTaB/isaTb OTMETKH Ha n3obpazkenunu. B mos-
MUCH K BBIJEJIEHOM TOYKE OYyIyT yKa3aHbI IBa MapamMerpa: L — 3T0 mepuoa B HM, COOTBETCTBY FOIITH
BBIOPAHHO TOYKE, & S —ITO HEHOPMUPOBAHHAS WHTEHCUBHOCTH CIEKTPAIHHOM MJIOTHOCTU B TAHHON
TouKe DypPhe-TIOCKOCTH. DTH MapaMeTpbl OTOOPAXKAIOTCI TaK YK€ U B CTATYCHOM CTPOKE IJIABHOTO
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OKHA MIPOrpaMMBbI IIpH mepeMerniennu Kypcopa nan Pypre-uzobparkernunem. B crarycmoit crpoke Boi
MOKeTe TAKXKE YBHJIETh 3HAYEHUE MMEPUOOB 110 HanpasieHuio oceit X u Y OTAesIbHO.

MosKHO MEHSATH KOHTPACTHOCTH m300paskenus Oypre obpasza — a1t 31oro B MeHto @ypbe BbIOE-
pHTE OJIUH U3 TPEX BApUAHTOB KoMaH bl KouTpactuposars: Bosbine (yBesuuenue KOHTPACTHOCTH ),
Menbiie (ymenbinenne) uin BocctaHoBUTH (BOCCTAHABIMBAET UCXOJHYIO YCTAHOBKY). DTH TPH Ba-
pHAHTAa KOMAaH/bl MOXKHO 3allyCTHTh U 9epe3 MEHO, BBINAJAIOIIee 0 HAXKATHUIO MPABON KHOIKH
Mmbimn Ha Pypbre-uzobparkeHun.

Ecan Bor BBIZENIN HEKOTOPYIO 00JACTH CIMEKTPA, TO MOXKETe OOHYIUTH €€ BHYTPEHHIOI WJIN
BHEITHIOI YaCTh — JIJIst 3TOTO ecTh KoMaHabl OOHYIuTh BHYTpH 1 OOHY/INTH CHAPYXKHU, TOCTYITHBIE
0 HAXKATHUIO MPABOM KHOMKHU MBIINIHN, a Takke u3 MeHi0 Pypbe. AHAJIOTUYHO MOYKHO YBEJIUIUTD
WU YMEHBIIATh BKJIAJ] BEIOPAHHBIX 9aCTOT C TIOMOIIBI0 KOMAHJT Y BEJTUYUThH WU Y MEHBIUTE. [Ipu
ycueHnn, ocaabieHn u OOHYIeHIH BBIOPAHHBIX JacTOT n3MeHeHus B Oypbe-cuekrpe cpasy ke OT-
pazkaiorcs Ha u300pakenuu nopepxuoctru. QcsabiieHue BbICOKOYACTOTHOM COCTABISIONEN HA 1300~
PaXKEHUU MPUBOJUT K YMEHBIIEHUIO YPOBHS IIyMa. YCUJIEHWS TeX WU WHBIX JaCTOT MPUMEHSETCS
JUIS TOTO, YTOOBI TIOJYEPKHYTh HAJMYUE IEPUOAMYECKON COCTAB/IAONIEH Ha n300pakeHun (4acTo
UCIIOJIb3YeTCs npu 00paboTKe M300parkeHuil ¢ aroMapHoi roppUpPOBKOIl MOBEPXHOCTH ).

3.9.4 IlocTpoeHme rmCTOrpaMm

IToce BbIMONHEHWST KOMAHABI ['MCTOrpaMMa WM HAXKATUS HA, KHONKY all TOSBIISIETCS OKHO,
coJlepzKallee pacrpeeeHne ToO9eK MOBEPXHOCTH 1O BbicoTaM. [Ipu mepemerennn mTpUXOBBIX Bep-
TUKAJIbHBIX JINHWH, B HUXKHEH CTPOYKE OKHA OTOOPAYKAIOTCS YUCJIOBBIE TAHHBIE.

e X( — 3TO BBICOTA MOBEPXHOCTH, COOTBETCTBYIOIIAS JIEBOU OTMETKE Ha TUCTOTPAMME.

e X — 3TO BBICOTA MOBEPXHOCTH, COOTBETCTBYIOIIAS MPABOl OTMETKe Ha THCTOTPAMME.

X1 — Xo — pa3HOCTDh B BBICOTAX JBYX ITUX TOUEK.

o % — OTHOCUTEJIbHAA TIJIOITaAb BBIJIEJIEHHOTO Y4YaCTKa TUCTOTPAMMBI B MIPIIEHTaX.

ITo xomanue mento I'mcrorpamma/ O6pesars BbiCOTa KaXKIOH TOYKH, OKA3ABLIEHCH CHAPYKU
OT BEPTUKAJBHBIX JUHWI, CTAHOBUTCA PABHOI BBICOTE, YKA3aHHON COOTBETCTBYIOIIEH BEpTUKAJb-
HOM JIMHUEH. DTH U3MEHEHUs CPA3y KE OTPAKAITCS HA W300paKEHUHU TMOBEPXHOCTH. [ 'mcrorpamMmma
TaK>Ke CTPOUTCA 3aHOBO W MOXKET UMETh COBEPIICHHO HOBBIA BHJI.

HacrpouTs BHeIHMN BU AHATPAMMBI MOXKHO ITPH MOMOIIH THAJTOTOBOrO OKHA napaMmerpos. OHO
BBIBOJIUTCA Ha KPAH IIPU HAXKATUU IIPABON KHOIKOI MBIIIIK HA THCTOI'PAMME U UMeeT CTaHJapTHBIN
BU/I.

3.9.5 HaxoxxaeHnne o6LeKTOB

C moMoIIbi0 KOMaHIbI BHIIEIUTh 00HEKTHI BHI3LIBACTCA (DYHKIMSA ABTOMATHIECKOTO PACITO3HA-
BaHusa 00beKTOB. Puc. 3.50 mosicHsier, Kakue 3JIeMEHTHI pejibeda CIUTAIOTCA 00beKTaMu. Bhraucis-
ercs cpenuuil ypopenb nosepxuoctu (Cpennuil ypoBeHb), CpeHee KBaJAPATUIHOE OTKJIOHeHue (Ha
pucynke — d) u Makcumasbhas bicora (MakcumasibHast BbicoTa). 3aTeM CPABHUBAIOTCH JIBE ILJIOC-
koctu — A u B. ITnockocts A umeer BoicoTy, cpeanioio mexkay Cpennunit ypoBernb u Makcumasibaast
Bhicora. [lnockocts B na 2d Beime uem Cpenuunii ypoBerb. [110CKOCTH, OKA3aBINAsICS HUXKE, TTPU-
HUMAEeTCs 33 MOPOroByi0. Bce YacTu MOBEPXHOCTH, KOTOPbIE OKA3LIBAIOTCS BBIIIE HEE, CIUTAIOTCS
00bEKTAMY.

ITo komamme BormennTh 0ObEKTHI OOJBINAA YACTh M300PaKEHN OKA3BIBAETCSA 3aKPAIlleHa dep-
HbIM (BCe, KpoMe caMux OObEKTOB), Ha U300PAKEHUU PACCTABJIAIOTCH METKY U BO3HUKAET JIBa HOBBIX
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Puc. 3.50. Boiaesienre 00 beKTOB

OKHA: TAO/NIIA C TEOMETPUIECKUMHU XaPAKTEPUCTUKAME OObEKTOB, U THCTOIPAMMA, HA KOTOPOH Mo-
Ka3aHbI O0bEKThl — WX IJIOMIAAN W KOJIWIECTBO. Iy TOro, 9T00hI m30aBUTCA OT U€pHOrO (POHA HA
H300pasKeHNH HAXKMATE HA KHOIKY © (O6HOBUTH) HA NAHEIH UHCTPYMEHTOB.

Tabsunia co cBOMCTBAMEU OOBEKTOB COMAEPIKUT, KPOME HOMEPA 00bEKTA, BOCEMb KOJIOHOK: Square
(mmomaap 06bekra B miuockocrn XY), Perimeter (aymua rpanuupt obbekra B miockoctn XY),
Volume (o6bem o0bekTa), RMS (mucnepcus oicorsr oobekta). Form Factor 1 — 310 orHOIEHNIE
pagmyca OKPY2KHOCTH SKBUBAJIEHTHOM TIOMIAIN K PAIAAYCY OKPY>KHOCTU SKBBIBAJIEHTHOTO IEPUMET-
pa. Ins kpyrmoro oobekTa ator Popm-paxkTop pasen eaunnnime. Uem cuibHee W3pe3aH MEPUMET]P
obbekTa, TeM Omke ero 3uadenme K Hymaio. Form Factor 2 — 3r10 orHOmEHwe yaBOeHHONM IJTHHBI
ckesiera 00beKTa K ero nepumerpy. st TOHKOI HUTH 9TO OTHOIIEHUE PABHO EIMHULIE, [T OKPY K-
HOCTHU OHO paBHO Hysi0. Eie 1Ba mapamerpka — 3TO MaKCHMaJjbHAas BbicoTa 00bexkTa H, u cpenusist
BeIcOTa <H>.

MOXKHO COPTHPOBATH OOBEKTHI IO JTIOOOMY CBONCTBY, HAXKMMAast HA HA3BaHWE KOJIOHKH. [Ipu sToM
00BEKTHI TIEPEHYMEPOBBIBAIOTCSI W METKH Ha M300paskKeHnn OOHOBISIOTCA. [ mcTOorpaMma Ipu 3TOM
TakzKe Oy/eT HepepucoBaHa MoJi COOTBETCTBYIONIMI TapaMerp.

B Tabsuiie MOXKHO BBIIEIUTH BCE OOHLEKTHI MJIM HECKOJIHBKO U CKOMMPOBATH X CBOWCTBA B Oydep
obmena. s BbImeeHNsS HECKOJBKUX OOBEKTOB HYKHO HAXKMMATh HA HUX MBIMIbIO, YIEPKUBAT
naxkaroit knasumy CTRL wim SHIFT, a gna konmpoBanusa waxkars CTRL+C win BBIIOJHUTH
komanay Konms Tekcra n3 mento IIpaska.

B okHe rucrorpaMMbl MOXKHO [IPOBOAKUTHL OTOOP OOBEKTOB 10 ILJIOMIAM, [IEPEMEIAas JIBE BEPTHU-
kasbuble quauu. Eciu B okne Hacrpoiiku (Puc. 3.50), nogpisiomemMcs npyu HazKaTuu Ha IPABYIO
KHOTIKY MBI B OKHE TUCTOrPaMMbI, B 3akaake Oomree HanpoTus mojisi OCTaBAATh BHYTP... CTOUT
raJIouKa, TO Ha H300pakeHnu OyayT OTOOPAaKEHBI TOJIHKO T€ O0BEKTHI, KOTOPBIE MO/ BHYTPh BEP-
TUKAJBHBIX JIMHWIL; €CITU 3Ty TajodKy yOpaTh — TO TOJBKO BHeMHUE. [Ipu 3T0M B OKHE CO CIUCKOM
OOBEKTOB TIO MpexXHeMy OyIyT yKaszaubl Bce 00beKTbl. OObEKThbI, KOTOPbIE COBCEM HE MHTEPECHbI,
MOYXKHO YJIQJIATh U3 CHUCKa. JIjist 9T0ro BbLIEIMTE HA THCTOIPAMME TOJIBKO T€ OObEKTHI, KOTOPHIE
XOTHUTE OCTABUTh, MpUMeHHTe KoMaHIy MeH0 OObekThl/ YaamuTh ¢ rucrorpamMmbl. OHa yaanser
HEOTOOPAHHBIE OOBEKTHI M3 IHCTOTPAMMBI U CIHCKA, OCTABJISAS WX M300paKeHWe Ha MOBEPXHOCTU
HEeTPOHYTHIM. [IpH JKeJTaHNH MOXKHO BOCIOIb30BaThCss KOMaHA0# OObeKThl/ YIaInuTh ¢ H300paske-
uust/ Boiiesnennsie (00bEKTHI yIATAIOTCH HA H300paykeHN] ), a nin KoManaoii O6beKTsl/ YIamuTh ¢
uzo0pazkenus/ Ocranbuble (s 0OTGUIBTPOBAHHBIX HA rucrorpamme 0obekros). Cuucok 06'beKToB
B 9TOM CjIy4dae Takxke Oymer oOHOBjeH. O0e (DYHKIMH JOCTYMHBI B TOT MOMEHT, KOT/Ia, AKTUBHBIM
SIBJISIETCS] OKHO THCTOTPAMMBI.

CymiectByer n 0oJiee MPOCTON METOJ IS yAAJIEHHS O0OBEKTOB M3 THCTOIPAMMBI M TAOJIUIIHI:
HABEIUTE KypCOP HA OTMETKY, COOTBETCTBYIOIIYI0 TOMY OOBEKTY, KOTOPBIH CII€IyeT YIATUTH, HA
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SKpage 0603HAMUTCS CHMBOJ yaanenus MeTku (). HakMure j1€BOH KHONKON MBIIIH, H METKA
Oymer yopana ¢ uzobpaxkenusi. OHOBpEMEHHO Oy1eT CKOPPEKTUPOBAHBI TAOJIMIIA U THCTOrPAMMA.
B okHe HACTPOEK TMCTOrpAMMBI TAKYKE MOXKHO 33/IaBaTh THUI MAaCKW B mojie Tum Macku:

1. None — ormenster macky. Ha Ha ncxomHOM HM300pazKeHUH OTOOPAXKAIOTCS TOJIBKO METKH, yKa-
3BIBAIOIIKE HA OOBEKT U €r0 HOMED;

2. Mask — Ha ncxomHuM H300paKEHUN PUCYIOTCS TOJIBKO HafieHHbIE OObEKThI, ©X HOMEPA U MET-
ku. Bce 9To HUXKe TOpora ymassercs, 3Tu 001acT W300paXKEHUsT PUCYIOTCS Y€PHBIM I[BETOM.

3. Contour — n3o0paskeHne He U3MEHSETCs, HO V¥ HAUIEHHBIX O0bEKTOB KPOME HOMEPOB M METOK
BBIYEPINBALTCS €ITe W KOHTYp. LIBeT KOHTypa MOXKHO 33/1aBaTh B 3akaaaKe IBeT KoHTYypA;

4. Skeleton — m300parkeHre He MEHSETCs, KPOME METOK M HOMEPOB OTMEYAELTCS KApKAC HalIeH-
HBIX 0OBEKTOB.

nm

5 HacTpoiiku =
1 Ofwee | Mpanvusl | Wpwer | Fod | Nereqoa
= 1600 Tun Macku Fask 4| Oob nm w
% DNenequs Ao w| Oocb'Y am -
Oce 2 ot v
<y 1200 / a
/58 CTABNATE BHYTP...
J Mopar
500 Peskim Marual |
i ¥ | YposeHe U 0z -
h 400 I Ok ] [ OtreHa ][Qarpgsmb] [onpaHuTb][ETar—w.ap’r ]

E: g
0 3 i -5 Bcero: 20
300 1200 1600 nm

Puc. 3.51. Boigenenrne 06beKTOB.

B tom ke okne HacTpoiiku MOXKHO BHIOPATH PEXKUM IMOPOrOBOi (buibTpanun B CTpOKe Pexxum:
1. Auto — moporoBoe 3HaUEHNE PACIUTHIBACTCS ABTOMATHYECKH;

2. Manual — mopororoe 3HaveHne 33Ia€TCS BPYIHYI0, OHO M3MEPSIETCST B JOJISAX OT MAKCUMAJIBHOI
BBICOTHI Ha m3o6pazkernu (o1 0 10 1).

Ocrasnbhble HacTpoliku MeHio HacTpoliku cranmapTHbL.

Korga okHO rmcTorpaMMbl aKTUBHO, B TJIABHOM MEHIO TTPOTPAMMBI TIOSIBJISIETCA PAa3/IesT I pa-
60ThI ¢ oObekTaMu. JacTh KOMaHI 3TOTO MEHIO yKe 00cyKaasack Beiie. [lo komange Boraucasatnb
CPemHIO0 BHICOTY u3 MeHI0 OOBbEKTHI BBIYUCISIETCS CPEIHsS BHICOTA 00bEKTOB. Jleaercs 3To caemsy-
foruM obpazom. Haxomures cpeiss BHICOTA MOBEPXHOCTH Oe3 y4ueTa BIOPAHHBIX 00HEKTOB. 3aTeM
JIJISE KQ2K/I0I'0 O0'bEKTa BHIYHUCIIAETCS er0 CPe/IHsAs BHICOTA, KOTOPAas PABHA CPEIHEe 10 CTPOKAM MaK-
CUMAJILHON BhICOTE (OTHOCUTEIHHO HOBOTO CpeaHero yposHs). ITocsie 3TOro BBIYUCIAETCS CpeaHee

3Ha4YeHNe MEZKy BBICOTaMU BCEX 00BLEKTOB. HonyquHoe 3Ha4YECHUE 6y/ILeT BBIBEJIEHO B OTJEJIHLHOM
OKOIIIKeE.
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Komanga 3anonaurh BHyTpeHHHe obsactu u3 MeHI0 OObeKTbhl NpeIHa3HaYeHa s PabOThI ¢
o0beKTaMu, UMEIOIIUMU KOJIbIEBYTO (hopmy. Ilo yMoI9aHuio uX BHYTPEHHSS 9aCTh HE YIUThIBACTCS
MIPY BBIYKMCJIEHUHN TIOMAIN U T.11. Kcau Bel xoTuTe yuecTsh 9T yIACTKY TPU BHIYUCIEHWH TIIOIIAIN,
BOCIIOJIb3YITECh 3TOI KOMaHIOM!.

Y1005 yIaIuTh METKH TI0 3aBEPIIEHNI0 06pabOTKH BOCIOIB3YiTech KoMaH10if MeHio Bux/ Oqn-
ctuTh MeTku.

3.9.6 CryneHuyaTad CTPYKTypa IIOBEPXHOCTU

Ha moBepxHOCTH KPHCTAJLUIOB MOXKHO ODHAPY?KHUTH CTYIEHbKH. DTO CBA3AHHO C POCTOM KpH-
crasa cioamu (puc.3.52). Kaxapiit HOBO# ¢j10ii 00pa3yer ¢ MpeablayIIuM CTyTeHbKy. Ilocrenenno
CJION PACTEeT, YBeJIMUMBAs TIJIONIA b, CTYTIeHbKA nepeapuraercs. C momomnibio KoMaunasl Haiitu cry-
MEHbKY MOXKHO ONMKCHIBATH POCT CTYIEHEK BO BpeMenwu. [[Jist MCrmoab30Banust 3TONH (DYHKIMYE HYKHO
B3ATHh M300PAXKEHNUE, MOLYyIEeHHOE B CIEIUATHLHOM PeKMMe PAdOThl MUKPOCKOIA, KOTJA OHA U Ta
JKe CTPOKa CKaHUPyercs: ¢ pa3BepTkoit mo Bpemenu. [lo komanae Haiitu crynenbku oTKpbIBaercs
Juasiorooe okHo (puc.3.53). Boilbupaem nanpasienue uccjaeoBanus: CJeBa Ha IPABO — eCJId caMasi
BEepXHsIS CTYIEHBb CJIEBA, & HUXKHsIS CIPABa,MHAYe CIIPABA HAJIEBO.

CrymneHbKr HAXOAATCS MO CKAYKAM MPOM3BOIHOM. /lJisi ee BBIYHMC/IEHUST POUCXOIUT CBEPTKA C
sapom (1,0,—1) wmm (—1,0,1), T.e. crpoka 3Hadenuit ymHoxkaercsa ua sexkrop (1,0,—1) mis Hanpas-
Jenus ciesa Ha npaso, uiau (—1,0,1) — cupasa naseBo. Onepaiiys OCyIIECTBIISETCs CHU3Y BBEPX CO
CTPOKHM, KOTOpas yKa3biBaeTcs B myHKTe , Hawaso psaa “, 1o crpoku — ,, Kowner psga . Ilocse aToro
JUIS TIOJTY YUBITIEHCS TTPOU3BOMHON CUMTAEM CPEIHEKBAIpaTHIHOE OTKJIoHeHne — RMS (mucnepcus
BBICOTHI 00bEKTA) U MPOBOAUM MOPOroByIo dunbrpanuio th = RMS & z(nopor), rae x 3a1aerca B
mosie Ilopor. To, 94To HUXKe TOPOra MBI HE YYUTHIBAEM, & CPEIU 3HAYCHUH TPEBBIMIAIONIINX TOPOTOBOE
HIEM JIOKAJIbHbIE MAKCUMYMbI, IpucBanBasi 1 — ecsiu ectb makcumym, 0 — ecsm ero wer. [llupuna
OKHA JIJIs1 OIpeJIeIeHNs TOKATbHBIX MAKCUMYMOB 331aeTcsd B cTpoke , Hakmon “. Takyio omeparmio
JeJjiaeM C HECKOJIBKUMU TIEPBbIMU CTPOKAMU, KOJIMYECTBO KOTOPbIX 3a/4a€TCA B CTPOKE 77I‘Ia'-Ia.J'H)HI)Ie
crpoku “. CymmMupyeMm pe3y/brar.

JLJ1s1 OJTy 9€HHOTO PsI/IA OISITh WINEM JIOKAIbHBIE MAKCHMYMbI. B OKPECTHOCTH 9THX MaKCHUMYMOB
B [IEPBOHAYABHBIX JAHHBIX WINEM MAKCHMYM M 3TO CIATAETCH HAYAIOM CTyleHbKHu. lloganmaemcs
Ha CTPOKY BBEPX M HA HEW WINEM MAKCHMYM B OKPECTHOCTH KAaKOTO MAKCHMYyMa IPOIILIOH CTPOKH.
Ecsn makcumyma Her, TO crpoka npoiryckaercs. KoamyecTBo npomyimeHHbix CTPOK Jjid KaXK oM
CTYTIEHU HE JIOJIYKHO TPEBBIIIATH YUCIIO0, 331aBAEMOe B CTPOKE ,, MakcuMasbHbBIM WHTEPBA “, WHAYE
9Ta CTyneHb 00pbiBaeTcs. ECin MakKCUMyM [JIsi TAHHOM CTYTIEHW B T€IYEHUU MAKCUMAJIBHOIO WHTEP-
BaJIA MOSIBUJICS, TO OH COEIUHSIETCS MPAMON JTUHUEH C TPEIbIIy M.

Korna Bce macrpoiiku rorosbr, Haxkumaem kHonky OK. [lns KaxKmoit cTyneHbKH CTPOUTCS KO-
opauHaTHas QYHKIMs — 3aBUCUMOCTb KOOPAMHATHL CTYLeHbKM 110 X o Bpemenu 10 Y (puc. 3.54).
Korma mMbr HaumHaeM MEpeIBUTaTh BEPTUKAJBHYIO MPSIMYI0 HA OIHOM U3 IPaMUKOB, MBI MOJIYIaEM
HOBbIH rpaduK TOPU30HTAIBHOIO cedeHus nosepxHocru (puc. 3.55). C momorpo KoMauabsl Beipas-
HUBaHUE B MeHIO KpuBas MOXKHO BBIDOBHSATH W300paKEHME TEKYIIEro rOPU30HTAIHHOIO CEICHMUS.

st KoopAMHATHON (DYHKIUH MOXKHO CIeIaTh aBTO—KOPPEIANNI0 KOMaHI0i ABTo—Koppensus
B mento Kpusas (puc. 3.56). A ¢ nomompio komanapl Crpykrypuas dbyskuus B mexo Kpusas
LOJLYYUM CTPYKTYPHYIO DYHKIMIO (puc. 3.57), BBIYUC/ILAIONULYIOCH 1O cieayioweil dpopmydie:

S(AL) = ([(t) — z(t + A)?). (3.1)

JIerko yBuieTh, 9TO KOPPEJIAIUOHHAS W CTPYKTYpHas (yHKIMU CUMMETpPUYHBI (puc. 3.56 u puc.
3.57).
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Puc. 3.52. Bce crynenpku IpOHyMepOBaHBI.
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Puc. 3.53. Oxno nmapamerpos pacdera.
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Puc. 3.54. 3aBucuMocTb KOOPAMHATHL CTYIIEHBKH OT BPEMEHU i 5 CTYIIeHbKHU.
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Puc. 3.55. ropu3oHTaIbHOE CeYeHMe TTOBEPXHOCTH.
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Puc. 3.56. Koppensammonnas dyukms.
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Puc. 3.57. CrpykrypHas byHKIHS.
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3.9.7 IIpeobpa3oBaHue KPUBLIX B CEYEHUS

Brr MoKeTe MOCTPOUTH CeUEHHE TOBEPXHOCTH MO JIOMAHON JTUHUU. [IJIst 3TOT0 HAZO B PEXKUME TI0-
CTPOEHHUSI KPUBBIX OTMETUTH Ha MOBEPXHOCTH KPUBYIO (paszaen 3.7.5), a 3aTeM BbINOJHUTD KOMAHLY
[IpeobpazoBars kpuByio B cedenne. Cedenne OyneT BHIBEIEHO B HOBOM OKHE.

3.9.8 Cozmanue ¢aitsia KaanOpPOBKMW THUCTEpE3Uca

Coznanne (aiina KarubpOBKU CBOAUTCI K CAEAYIOMIUAM AeHACTBUAM [IOJIb30BATEIS:

e Ha n3obpaxkeHnn KaanbpoOBOYHOTO 00pa3Ifa MOCIeT0BATEIBHO C TIOMOIIBIO JJOMAHOH OTMETHTE
Y3JI0BbIE TOYKH PACCTOSHUE MEXKJy KOTOPbIME H3BecTHO (puc. 3.58)

Puc. 3.58. 1zobpaxkenne KaanOPOBOYHON PEMIETKH C OTMEYEHHBIMU TOYKAMU.

e Bribepure komanxy Onepanuu,/ Cozgars KaaubpOBOUHYIO KPUBYIO, NOSBUTCS OKHO C JBYMSI
KoJIoHKaMu (puc. 3.59)

'Kannﬁposouuan Tabnvua =

Mapamerp 3HaueHHe
o D 1=114.36.. 100
o D 2=110.05.. 100
oo D 3=101.26.. 100
o D 4=83687 .. 100
a0 D 5=36.666 100 v

[ ]9 ] [ OTreHa ]

Puc. 3.59. Tabaumna ass1 onpeseseHns: To9eK, HeOOXOIUMBIX /ISl IIOCTPOEHUS KAJIUOPOBOIHBIX IPADUKOB.

B neBoii kononke 0603HaYEHbI HTApaMeTPhl (HOMEpa U U3MEPEHHbIE JJIUHbI IPOMEKYTKOB), B
paBoil Te 3HAYEHUsI, KOTOPbIE HYKHO ycTaHOBUTH. OTpesakTupyiire mpaByio KOJIOHKY, BIIU-

MTe M3BECTHDBIE [JIMHBL PACCTOAHMI MexKy TOukaMu (K HPUMEPY nepuos KaaubpOBOUHOM
DeIeTKH).

e Eciu Ber xoTure oTMeHUTH U3MEHEHNsT, HaXKMuTe Ha KHONKY OT™mena. JIjisa coxpanenust (aiiia
naxxkmure OK. [To mpemozkenunio mporpaMMbl coxpanuTe (aiis KaauOpOBKY B HYKHOE MECTO
Ha JIUCKE.
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e Ilocsie 5TOro mporpaMma CTPONT JIBe KaauOPOBOIHBIE KPUBbBIE X-KalIubpoBKa U Y -KalubpoBKa-MeJIeHHO
(U1 oceii X 1y COOTBETCTBEHHO) W BLIBOJHUT MX HA 9KPAH B OTAEIbHOM OKHe (puc. 3.60):

= x-calibration.spm =0 x|

6e+003

5e+003
1e+003
3e+003
2e+003
1e+003

a

Te+003  2e+003  3e+003  4e+003  Se+003  Ge+DO3
dr=3484 V=0 Angle=0 deg

Puc. 3.60. Kanubposoumstii rpaduk x-calibration.

ITo ocu abciucc Ha rpaduke OTK/IAABIBAIOTCA MPOEKIMU Ha 0Chb X (mau Y) TOYEK JIOMAHOM
OTMEYEHHOU HA IOJIy9eHHOM W300DarKEeHWHU, TI0 OCH OP/JMHAT - UCTUHHDIE 3HAYEHUS TEX 2KE
rouek. Crpourcs rpaduk, OTMEdeHHBI 3eJIeHO JTUHIEH, 4 KpacHAs KPUBAsl MOJIYIaeTCs €ro
3€PKAJILHBIM OTOOPAYKEHNEM OTHOCUTEIBLHO MPSIMOil, SBJISIOIIEHCsT OMCCEKTPUCON yriia, oOpa-
30BAHHOTO OCSAMU KOODJIMHATHOMW CETKH, 3Ta KPUBAA MCHOJIb3YyeTCs JJisd KOPPEKTUPOBKU Ha-
NPAYKEHUA, YIIPABJIAIONIEr0 The30KepaMUIeCKUM MaHUIIYIATOPOM.

Ecrb onHO 3aMevanue: ecjiu HPOeKIUK TOYeK OCTPOCHHOM JoMaHoil Ha ocb Y (uiu X) mauibl,
YTO MOYKET MPOU30UTH, K IPUMEPY, B TOM CJIydae, €CIu JJOMaHas TOYTH MapasiiebHa OTHON
0CH TIPOENUpPOBaHUs (JOCTUTAETCSA BHICOKAs TOYHOCTD) M MEPHEHUKYIISIPHA BTOPOii ocu (BO3-
HuKaer Oosibinas omubka). B aTom ciydyae He06X0IMMO MOCTPOUTD JBE KPUBbIE JJisi OBICTPOrO
U ME/JIEHHOIO HAIllPABJIEeHHs CKAaHUPOBaHUs (X-KalubpoBKa U y-KalubpoBKa-MeJIeHHO), /s
9TOr0 OTMEYAEM Ha MOJIyYEeHHOM M300PAKEHUHU JBE KPUBBIE, TaK 9TOObBI HOJIY4UJIUCh "XOpo-
mme" poeKkIuy KaK Ha OJHY, TaK W Ha APYryio och (cMm. puc. 3.61). s TOoro 4Tobbl HAYATH
CTPOUTH BTOPYIO KPUBYIO 0€3 MpUBSA3KU K MEpBOil HeoOxomumo, naxkumas kjaasunry CTRL,
OTMETHUTH MEPBYIO TOYKY HOBOU JIMHUMU.

Puc. 3.61. IlocTrpoenne AByX JTOMAHBIX HA OIHOM H300PaKEHUN.

IIporpamMmma aBTOMATHYECKH COXPAHUT JAHHBIE JJIS MPENMYIECTBEHHOTO HampasieHus. [iis
OIlpe/ieIeHNs, COXPAHATDH JaHHbIe UJIX HET i1 KOHKPETHOI'O HaIIPaBJIE€HUdA, BIYUC/IAETCA [IPO-
eKIsl KPUBOM Ha 9TO HAIIPABJIEHHE, U €CJIM OHA B 3 pa3a MEHbIIE IPOEKIUHA Ha JAPyroe Ha-
TIpaBJieHne, TO JTaHHBbIE HE COXPAHAIOTCA.

ITonygennsrit KATHOPOBOYHBIH (AT MOXKHO UCIIOTH30BATD 11 HCIIPABJIEHU H300PaKEeHNUT TOTb-
KO B OJHOM HAIPABJICHUM CKAHUPOBaHWsd (OLMCAHHbIA ciydail s X-uanpasienus). js Toro
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9TOOBI TOMYYUTh KATUOPOBKY THCTEpe3nca B OOOMX HAIMPABIEHUSIX CKAHHPOBAHUsI, HEOOXOTHIMO
[IPOU3BECTU BCE T€ K€ OlEpAlud ¢ HU300PaKEeHMEeM TEeCTOBOr0 00pasia, OTCKAHUPOBAHHOIO € Y-
HampasyieHneM. MOXKHO COXpaHATH JaHHBIE B (DAl ¢ IPYTUM UMEHEM, U TOCJEe 3TOr0 OObEINHUTH
mosrydenubie (haiiyibl KAJTMOPOBKY B OJIMH, & MOYKHO CPa3y COXPAHSITH JaHHBIE B TOT ke (DAl - OHU
3aMUIYTCA B CEKIINU X-KaIUOpOBKa-MeJIEHHO U y-KalubpoBKa.

3.9.9 WN3meHeHUe pa3pelIeHUd

IIpu BemonHeHNN KOMaHIbl I3MeHUTH pa3mep IMOsBISETCs AUAIOrOBOE OKHO, MOKA3AHHOE HA
puc. 3.62. B sToM OKHE KaxK/IOMy [apaMerpy COOTBETCTBYIOT JBa 3HadeHus B Kosonkax Ceitdac u
Nzmennts Ha. [oms B kosnonke Ceityac HEIOCTYIHBI 11T PEIAKTUPOBAHUS W MOKA3BIBAIOT 3HAUEHUSI,
KOTOPBIE YCTAHOBJIEHBI HA JAHHBIA MOMEHT. B mossx xosioHku U3MeHUTHh HA HYXKHO YCTAHOBUTH
JKeJIaeMble 3HAYEHUsT TTapaMETPOB.

Ecau Bor xoruTe n3MeHNTh KOIMQPHUITHEHTHI IEPecdeTa MeTOUNCICHHBIX JAHHBIX B HH(OPMAIIIIO
o BoIcoTe IO ocu Z, nocrasbre ranouky y lkana Z win Capur mo Z. O ToM, KaK XpaHATCs JaHHbIE
B dpopmare PemtoCkan Onnaiin Hanucano B paszese 3.3.12. B nosie Ha 1 6ur ykasbiBaercs, kakas
BBICOTA TIPUXOJUTCS HA OAWH OUT u3 ABYX OAiiT, OTBEJEHHBIX HA XPAHEHWE 3HAUEHHUS 1O BBICOTE.
Oryinaue nosis Ha 1 6ur okua U3menuTs pasmep or nojs Ha 1 6ur okaa Paspermenue (pasaen 3.3.12)
COCTOUT B TOM, YTO B TIEPBOM CJIydae IO 3HAYEHUIO B MOJe OyIyT U3MEHEHBI IeJIble ABYyXOalTOBbIE
YUCJIa BHYTPEHHErO MPEICTABJICHNS JAHHBIX, & BO BTOPOM Ciiy4dae — KO3 uIimeHT mepesosa 3rux
LEJIBIX YUCeJ B 3HaYeHus 110 Bbicore. B mone RMS ykaspiBaercs Jucnepcust BbICOThI IIOBEPXHOCTHU B
ouTax. [locKONIbKY 9TH B BEIMYNHBI CBI3aHbI, I3MEHEHUsT BTOPOTO mapaMerpa OyIyT MpOon3BeIeHb
ABTOMATHYECKH.

B mone <Z> yka3biBaercs, Ha KaKyI0 BBICOTY BO BHYTDEHHEM IPEICTABJICHUHU TAHHBIX Oymer
MPUXOAUTCS CPEHEe 3HAYEHUE BHICOTHI TIOBEPXHOCTH.

st m3MeHennss KOJMIecTBa TOYeK B n3obparkenun ciayzxkar nonia [Hupuna u Beicora. Ecim mna-
nporus noJist [IpuMennTh KO BceM n300pakeHnsiM JTOKYMEHTA, CTOUT TajI09Ka, TO BCE N300PAKEHUST
B daiie OyayT oTMaCIITAONPOBAHBI OAMHAKOBLIM 00PA30M.

V3MEHWTE pasMep ||

Cefvac  MamenuTs Ha

Wrana £
Ha 1 tur 0.001 0.0 he

Jucnepcua | 4435041 4435041 guckperos

Cogur no £
<2 0.004 0.004 nm

HY
WpuHa 1 A1z

Bricora 512 512

CoXpaHMTE MPOnopLMM

nDHMEHHTb KO BCEM MSDSDB)KEHHQM A0EYMEHTS

I 0K l[ OTtena ]

Puc. 3.62. Okno 151 ©3BMEHEHUE BHYTPEHHEIO 1IPEICTABICHUS JAHHDBIX.
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3.9.10 BpruncaeHue mIOMIAANA yIaCTKA ITOBEPXHOCTH

Ecnu Bor Bbimeanan yuacTok m300parkKeHusi, TO ¢ TOMOIIBI0 KOMAHIbl 1110ma s moBEpXHOCTH
B MoxkeTe mosyuuTh IJIONIA b COOTBETCTBYIOMIErO YIACTKA, MOBEPXHOCTU. PSIOM ¢ BbImeeHuEM
MOSIBJISIETCST HA/IIUCh, TJIe S — yKa3aHHasl IUIONa b, a dS — pa3HOCTh 3TOH IIOMIAIN U IJIOIIAIH
MIPOEKIINK yIacTKa Ha IJIOCKOCTH X Y.

3.10 Pabora ¢ kxpuBbIMU

B mporpamve @emtoCkan OHnaiiH mpeaycMOTpeHa BO3MOXKHOCTH PabOThl ¢ OOBIYHBIMU U T1a-
pamerpuyecKkuMu KpuBbiMu. Korga akTUBHOE OKHO — 3TO OKHO C JIAHHBIMU CEY€HUsi WU CUIOBOM
KpuBoii nosipsisiercst MeHio Kpusasi. C HoMOIIbi0 KOMaH 1 9TOr0 MEHIO MOXKHO IIPOBOJIUTH 00PabOTKY
¥ aHAJIN3 JAHHBIX KPUBOIL.

3.10.1 duddepennupoBanue

Komanma Tuddepennuposars BoimoaHsgeT nudGepeHImpoBaHne JAHHBIX TyTEM CBEPTKHU C si/I-
pom {—0.5,0.5}. Pesynbrarom siBiigerca HoBas KpuBasi. L KPUBBIX, OTKPBITHIX U3 (aiiia, pe3yiib-
TaT OIEepaly BBIBOJAUTCSI B TOM K€ OKHe. /[y cedeHnit JaHHbIE MEPBOHAYATBLHOIO M300ParKEHIUS
(1OBEPXHOCTH) HE MEHAIOTCH U PE3YJIbTal BbIBOJUTCS B HOBOM OKHE.

3.10.2 Koppenaiusa
Koppensamuonuas GyHKINS BEIYUCIAETCS O (dopmyIe:

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

B menio Kpupasi/ ABTo-KOppeISAIs KOPPeJIA#st BbITOIHSIETCs, IPU BHIOOPE OJHOTO U3 IYHKTOB
Qunnrnas nin [lukimdeckas, rue:

1. ®unanTHAs — O3HAYAET, YTO KOTJA MPOWCXOAWT HAJIOXKEHUHU JIBYX H300PaKeHWil, BCE UTO He
BXO/IUT B II€PECEYEHNE ITUX N300PAXKEHUN 3aIOJIHAETCH HYJISIMHU.

2. Huknudaeckas — 03HAYAET, UTO MPU HAJOKEHUU ABYX W300parKeHuil 3amoIHeHne 00IacTel He
BXOJAINNUX B IIEepEeCeYCHUE IIPOUCXOJIUT IMUKJINICCKH.

IMogpobuee 06 UCTIONIB30BAHUT KOPPEJIAINOHHON (DYHKIINN MOYXKHO MTPOYNTATH B paszene 3.9.6.

3.10.3 CrpykrypHad MyHKINSA
Komanma CrpykrypHas GyHKIUS TpeIHaA3HAYEHA, /I BBIYUCIEHUS CTPYKTYPHON DyHKITNN:
S(At) = ([z(t) — z(t + AD)]?). (3.3)

[Ipu BBI30BE (DyHKINN MOKET OBITH BHIOPAH OIWH W3 JIBYX CIHOCOOOB pacuera — OUHUTHAS WU
Hwkunaeckas, rie:

1. ®uanTHAS — 03HAYAET, YTO KOTJIA MPOWCXOJWT HAJOXKEHUHU JIBYX H300PaKEHWil, BCE UTO HEe
BXO/IUT B ITE€PECEYCHUE ITUX N300PAXKEHUN 3ATOHAETCH HYJISIMHU.

2. lMuknudeckas — 03HAYAET, UYTO MPHU HAJOKEHHN ABYX M300paKeHU 3aIoTHEHHEe 00IacTeil He
BXOJMIIUX B IIEPECEYCHUE ITPOUCXOIUT UKTHICCKH.

[Toxpobuee 06 ucnosib30BaHNN CTPYKTYPHON (DYHKIME MOXKHO IPOYNTaTh B paszeie 3.9.6.
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3.10.4 IlocTpoeHue rECTOrPaAMMBI

ITo komange I'mcTorpaMma CTpOUTCS pacipeneaeHne JAHHBIX 0 BePTUKAILHOW OCH. DTa KOMaH-
Ja JIOCTYIHA TOJIBKO JJIsl CUJIOBBIX KPHUBBIX, €€ HeJIb3s BbI3BATH JJIA CEYeHUN.

3.10.5 KonupoBaHnue KpuBOii

KpuBas Bcerma moxker ObITh CKONMMpPOBaHA KOMaHmoii KomupoBars wim HarkaTweM HA KHOIKY
, KOTOPasi HAXOAUTCS HA MAHEJN WHCTPYMeHTOB. Kcim Ha KPUBOIl BbIJe/IeHa HEKOTOPasi 00IacTh,
1O poxybaupoBan OymeT UMEHHO 3TOT y4YaCTOK, MHAYe — BCA KPUBA.
OTa KOMAHIA TOJE3HA JJI TOTO, YTOOBI 3AIIOMHUTH TEKYIEE CEUYEHNE — MPU CMEIEHUN TOYEK
CedeHnsT HA M300PAKEHNN TOBEPXHOCTH, KOMHS HE OyIeT MEHSTHCS.

3.10.6 IlocTtpoeHue mapamMeTpuUUeckoil KpUBOii

ITo aBym cymiecTByfommm He mapamerpudeckuM KpusbiM Y1(X) u Y2(X) moxker ObITh HOCTPO-
ena onna napamerpudeckas Y2(Y1). Husa sroro npu akruBuoMm okHe kpusoii Y2(X) neobxomumo
Bbibparb komanay Kpusasi/ Boibpars kpusyio st X... Ha skpan Gyer BbIBEAEHO J1aJIOrOBOE OK-
HO CO CIHMCKOM OTKDPBITHIX HA JAHHBI MOMEHT KPUBBIX. Bbibepure B 9TOM OKHE KPHUBYIO, KOTOpast
Oy/eT BBICTYIIATh B KavdeCcTBE TapaMeTpa MPH MOCTPOEHNH MapaMeTPUYIecKOW KPUBOH, W HaXKMHUTE
kHONKy Bwi6pars. Ilociie sToro nmapamerpuyeckasi KpuBasi OyJeT MOCTPOeHA B HOBOM OKHE.

JanHast (DYHKIMS MOXKET MPUTOAUTHCSA, HAIPUMED, €CJTH OTKPBITHI JBA OKHA — C JAHHBIMHU
OTkJloHEHWE OT BpPEeMEHHU, W JTaHHBIMU Z—CeHcopa oT Bpemenu. Eciu BbIOparh gaHHbIE Z—CEHCOD
B KadecrBe ocu X Jisl JAHHBIX OTKJIOHEHUs, TO OyJer mocrpoena 3aBUCHUMOCTb OTKJIOHEHUs OT
KOOPAUHATHI 7.

3.10.7 O6pe3anue KpuBoOil

Ecan na kpuBoit BbIIeIeHa HEKOTOpas 00J1aCTh, TO C MOMOINBI0 KoMaHabl O0pe3arsh nin KHOMKH
B p306pazkenie MozkeT GbITH OOpPE3aHO IO FPAHUIAM BBLIETEHHON 0BIACTH.

3.10.8 VYcpeauenue

Komanna Ycpeanenue BbIOIHSET yCpPeIHEHNE MAHHBIX OKHOM IMUPHUHON B 3 Toukwm. s kpu-
BBIX, OTKPBITHIX u3 (ailia, onepanus MPOU3BOANTCH HAJ AaHHbiMu daira. disa cevenuit nannbre
NEepBOHAYAILHOTO U300parkeHus (MIOBEPXHOCTH ) HE MEHSIIOTCS U PE3YJIHTAT BBIBOJUTCS B HOBOM OKHE.

3.10.9 MHMuBepTuUpPOBaHUE

C nomowpio komanas Musepruposars (kuonka bR ) MOxHO 3epkanbrO 0TOGPA3HTH KPUBYIO
OTHOCHTEIBHO N'OPU30HTAJIBHON ock (cM. puc.3.63).

3.10.10 VYBeamueHHne pe3KOCTU

VBenmuenvie pe3KOCTH OCYIIECTBISETCS KOMAHIONH Y BEINYINTh PE3KOCTh WJIH C TIOMOIIBIO KHOMKT
2. lpn YBEJIMYEHUN PE3KOCTU BBIIEISIOTCS HE3aMETHBIE NeTaju. B siipe pe3KOCTH IeHTPATBHBII
k03 duriuenT 6osbIre 1, a OKPyKEeH OH OTPUIATEIHLHBIMYU YrCIaMu. TakuM 00pa30M yBeJTHINBAETCS
JII000#  CYIEeCTBYIONINH KOHTPACT MEXKIy COCeTHUMH TOYKaMu KpuBoil.Ilpm oOpaboTke KaxKmaoro
[UKCeIa B n300paKEeHUH KUCIIOJIb3YeTCs si/Ipo pe3kocTu pasmepom 3. Koneunoe uzobparkenne Hosee
geTkoe ueMm opurunaj. [Iporecc yBesndennst pe3KOCTH TOBBINIAET CYIIECTBYIOMINNA KOHTPACT MEYXK LY
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Puc. 3.63. Kpusas mo (cieBa) m mocsie (CipaBa) WHBEPTUPOBAHUS.

nukcesamu. [Ipu moBropHOit 06paboTKe n300parKeHns Y€TKOCTh MOYKET YBEJIHMIUTHCS eIne OOJIbIIIe.
B nmammoit byHKIIMN MCTOIB3yeTCs CIEAYIONINI BEKTOP Pa3MepHOCTH 3:

V=(-1/2 4/2 -1/2)

3.10.11 Meanannasa dbuabTpanusd

SDTa omepanus BLIIOMHIETCS KOMAHI0H MemumanHbii GUILTP WIX ¢ HOMOMIBbIO KHOOKH 2. B
KAa4ecTBe MACKU MOXKET BBICTYIIATH BEKTOD IPOU3BOJIbHON Jmubl (3, 5, 7 u T.1.).

3.10.12 OnTumMwusanmug IHKaJIbl

DOyukuus Ourumusuposars mikainy (Kaouka ®E) wcnosnb3yercs mist MacirabupoBaHus 3Ha4Ye-
HUP KPUBOH IO BEPTHUKAJIU BO M30€KaHME OMINOOK OKPYIJIEHUsI U IEPENOJHEHNs IPHU JajabHeiiei
obpaborke. [locse mpuMeneHust 3TOM (HYHKIMY MUHUMAJBHOE 3HAUEHNE TOYEK KPUBOW CTAHOBUTCS
paBHO -16384, makcumaabHoe +16383. KoadpdumumenTs! 11 mpeodpa3oBaHus IEIbIX 3HAUEHUH B
pea/lbHbIE BEJIMYWHBI YyTOIHAIOTCS COOTBETCTBYIOIUM 00OPa30M.

3.10.13 BeipaBHuUBaHUTE

BosmoxkHO BbhIunTaHWE ABYX THUIIOB KPUBOW — MPSMO# MM KPUBO# BTOPOro mopsiaka. BeipaBHu-
BaHUE OCYMIECTBJIAETCS 110 KOMaH 1€ BoipaBuusanue B Menio KpuBas win npu Ha)kKaTuu HA KHOIKY

, KOTOpast HaXOJUTHhCA HA TTAHEJIN WHCTPYMEHTOB.

ITpu BbITOJIHEHUY STON KOMAH/bI MOSBJIAETCA OKHO mapaMeTpos (puc. 3.64), B KOTOPOM MOXK-
HO yKa3aTh THUIl BbIYMUTAEMOI KpuBoii: Jluneiinas — jjig KpuBOil 1epBOro mopsaka (npsaMoil) wiu
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MapaMeTpbi |:|
Tun NoEepsHOCTH NuHeiinas ™=
DfpatioTk.a Noa-HSoGpakeHui | n s v
YanATe NoCTOAHHYM COCTAEMADL Y

Oena

Puc. 3.64. OkHo mapameTpoB.

[Tapabomuueckas — s KpUBOl BTOPOro mopsiaka. Tak ke BO3MOXKHO BhIOpATh 0OpabOTKY MTOAM-
300parkeHmii:

1. PasmenpbHo — 19 KaxKIo# KPHUBOii, comepskaieiics B ¢aiie, OTAeIbHOCTO BBICTHUTHIBACTCSA
BblUATaeMasd KpUBasd METOJIOM HAUMEHBIINX KBaJPaTOB;

2. Tlo akTUBHOMY — BBIYHTaEMas KPUBAasi PACCIUTHIBAETCS [JIi AKTUBHOTO MOAU300PAKEHUS, a
BBIYUTAETCA U3 BCEX;

3. Ilo Bcem — paccYUTBHIBAIOTCH KPUBBIE [JIs BCEM MOAM300PaXKEHUN U yCPEIHAIOTCH.

Ecnu manporus "YaansaTh MOCTOSHHYIO COCTABJISIONIYIO' CTOUT TAI0YKa TO yOUPAETCsS HYIEBOE
CMeIeHNE.

3.10.14 Craaiin

[Iporpamma ®emtoCkan OHnaiin MOKeT CTpOUTh OUJIMHEHHBIE KyOUIeCKre CITTARHBI [ KPUBBIX
¥ MTPOM3BOIUTH BBIUYUTAHNE CILUIANHOB M3 KPUBBIX. UTOOBI BHIYECTH CIJIANH W3 KPUBOI UJIN €e 9aCTH,
BBIOEpUTE KOMAH/Iy BhipaBHUBaHUE CILIATHOM.

s mocTpoeHus CiuTaifHa KpuBas Pa3OWBAETCs HA, OTPE3KH, [JIMHBI KOTOPHIX YKA3bIBAIOTCS B
JIMAJIOrOBOM OKHE, TIOSBJISIONIEMCs TIPYU BBI30BE KOMAHIbI. [T KayK0ro 0Tpe3Ka WIIETCs CPeIHee
3HAYEHUE BBICOTHI HA KPUBOI U CILIATH CTPOUTCS M0 TEHTPATHHBIM TOYKAM OTPE3KOB, I/Ie 3HAYECHHU-
SIMU TIO OCH 7, CIUTAIOTCS BBIYUCIIEHHBIE CPEIHIE BHICOTHI.

B nmanoroBoM OKHe Tak»Ke MOKHO BBIOPATH 00JIACTDH, MO KOTOPOil OYIET BBHIYUCISATHCS CILIANH.
st mosiss O6paboTKa mo-n300parkeHnit MOXKET ObITh BHIOPAHO 3HAYEHHE:

1. Pa3znenbHO — B 3TOM CiIydae I KaK/I0i KPUBOU B OTAETHHOCTU BBICUATHIBAETCS YCPETHEH-
Hasg KpUBasg MEeTOIOM HAMMEHBINX KBAJIPATOB;

2. Ilo akTUBHOMY — B 3TOM CJIy4ae pacyder yCPEIHEHHOH KPUBOH BEAETCs [Jisi AKTUBHOIO O/~
300pakeHus, a BEIYUTAETCH U3 BCEX.

3.10.15 Amnaau3 1mrepoxoBaToCTH

Komanmga Ananms mepoxoBaTOCTH PACCIYUTHIBACT TTAPAMETPHI MIEPOXOBATOCTHU MTOBEPXHOCTH, OTTH-
canubie B mpuioxkenun G.

3.10.16 IloporoBas ¢puabTpamus

C momorpio kKoman sl [loporoBast busbrpalus BeI3BIBAETCS OKOIKO, TIOKA3AHHOE HA, puc. 3.65.
B s1om okomike Bbl Moxere 3asarb noporosbiil ypoBeHb (B 108X OT MAKCHMMAJIbHON BbICOTHI HA
KpPUBOI1), U 1Ipeobpa3oBaTb YacTu KPUBOIl, OKA3aBIIKMECs Bbllle u/uiu Huxke Hero. Eciau manporus
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0JIst YCTAHOBUTH BBIIIE CTOUT TAJI0OYKA, TO 3HAYEHHUIO BBICOTHI BO BCEX TOYKAX, [JI€ OHO IIPEBBIIAI0
3HAYEHUE [TOPOrOBOr0 YPOBHsA, Oy/J€T IIPUCBOEHO 3HAYEHHE, PABHOE MAKCHMAJILHON BBICOTE HA I10-
BEPXHOCTH, JTUOO BBHICOTE TMOPOTOBOTO YPOBHS, B 3aBUCUMOCTH OT BBIOPAHHOTO. AHAJIOTUYHO, €CJIH
raJI0YKa CTOUT HAIPOTHUB TMOJA YCTAHOBUTH HUKE.

Moporosan GUALTPAaLLMA X
YHpoeeHs I, 05 Y
YCTaHOEMTE BhILE

Ha YpoeeHs Kd
YHeTaHOEMTE Hke

A=) Pl WHR Y w

[ ok | [ OTraeHa ]

Puc. 3.65. OxuO BBIGOpPA TIOPOTOBOTO yPOBHSI.

3.10.17 Amnanu3 cusoBoii KpuBOii

ITporpamma PemtoCkan Ownnaiin obsamaer psgom GyHKIMI 1151 pabOThl ¢ CUJIOBBIMU KPUBBIMU
1 UX aHAIU3a B PaAMKaX IIEPCACTEHTHON MOJEIU IIOJUMEPHON IElH, MPeI0CTaB/isds BO3MOXKHOCTU
00paboTKK KaK €JUHUYHBIX KPUBBIX, TAK U MACCHBA KPUBBIX OJHOBPEMEHHO.

Moaynb mo 06paboTKe CHIOBBIX KPUBBIX BKJIIOYAET B cebst Tpu PYHKITAN:

e Hopmasmzosars cusiosyio kpupyto (Normalize force curve) - s HopMmasiu3anuu CHIIOBBIX
KPUBBIX U TMIPUBEIEHNS BCEX KPUBBIX K YIOOHOMY BUIY IJIsT JajibHeiineil 00paboTku

e Kpusas paznenenus (Separation Curve) - misa npeo0pa3oBaHus NCXOAHON KPUBO B KPUBYIO,
MOCTPOEHHYIO B BUJE 3aBUCUMOCTH CHJIBI OT PACCTOSHUS MEXKIY KAHTUJIEBEPOM U 0ODA3IIOM

e WLC anamm3 (WLC Analysis) - HemocpecTBeHHBIN aHAIN3 U Oy YeHUe TTapaMeTPOB KPUBO
B MPHUOJMKEHUN TePCUCTEHTHON MOIEIN MOJUMEPHON ern

Hopmasinsanus cujioBoil KpuBOil

st manpreiinmeit paboThl HeOOXOUMO, ITOOBI KPUBAs NUMEJIA OIPEIETeHHbIN BUI: 00/1aCTh KOH-
TaKTa JOJIZKHA, HAXOJAUTHCS CJIEBA, JIMHUHU HYJIEBOIO YPOBHS MIJIsT BCEX KPUBBIX JOJIZKHBI COBMAIATH,
OBITH CTPOTO TOPU3OHTAIBHBIMA U TMTPOXOJAUTDH Y€pe3 HOJIb ocu F, y9acTKu, COOTBETCTBYIONINE KOH-
TAaKTy KAHTUJIEBEPA C MOBEPXHOCTHIO, TAKKE TOJ2KHBI COBIAIATDH [JIsi KPUBOI IMOIBOIAA M OTBOIA
(B ciiydae OTKPBITUS HECKOJIbKUX (DailyioB - st Bcex Kpusbix). s npeobpasoBanus KPUBOH K
TakoMy Buy ucnosbdyercd Gyukuus Hopmasusosams cuaosyro kpueyro u3 mento Curve (KHOIKA
=).

Kpusble, He umeroLiee BbILIEOUMCAHHOIO BU/IA, MOI'YT LIEDEBOPAYMBATHCH aBTOMaTUdecKu (3Ha-
genne Aemo 1y napaverpa Ilepesopawucams) WK e BHIOOP MEPEBOPAYUBATH KPUBBIE WA HET
MOYKHO TIPOBOJIUTH BPYYHYIO: IEPEBOPAYUBATH BCE KpUBLIE (3HadYeHue /[a) UM HE TePeBOPAYNBATD
uu oznoit (3uavenue Hem). Ilpu Boibope napamerpa Boiposuams Hyab no videaenHomy TPOUCXOIUT
BBIPDABHUBAHUE HYJIEBOIO YPOBHS IIyTEM BbIYETa MPSIMOii, AMMIPOKCUMHUPYIOMIEH yIaCTOK, BEIOPAHHBIH
C HOMOIIBIO METOK, JIJIsl KaXKJI0r0 1momu300pazkenust. Eciu Boibpan mapamerp Cosmecmums yuacmy
HAKAOHA, TO ABTOMATHYIECKN COEIMHSIIOTCS YIACTKN HAKJIOHA B HAYAJE KaXKIOTO TOAM300PayKeHNs.
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HopManvaaumqa KpWBoi sl
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COBMECTMTE YURCT KA HAKMO...
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Puc. 3.66. ®yaknuga HOpMaIU3aUd CHIOBOI KPUBOIL.

Ecnu Tpebyercs paccynTarh Takue mapaMeTpbl KPUBOI, KAK HAKJIOH MPSIMOJIHHEHHOrO yIacTKa,
COOTBETCTBYIOIIEr0 KOHTaKTY dF/dZ u Ang, ypaBHeHue IpsAMOii, COOTBETCTBYIOIIEH CBOOOIHOMY IO~
JIO’KEHUI0 KAHTUJIEBEPA, CPEIHEKBAIPATHIHOE OTKJIOHEHUE JTAHHBIX OT TON MPIMOi, TO HEOOXOIUMO
BbIOpaTh mapamerp Cmamucmura. Beibop moan3obpazkenuii Jjis aHAJIN3a 3aAeTCsl OMITHOHATBLHO,
pacdeT MOXKeT MPOBOAUTHCS JJjisd BbIAECJEHHON 001acT, JIubO Ke Jjisd KPUBBIX [10/IBO/IA WU OTBOJA
B IIEJIOM, B 9TOM CJIy4ae HAXOIUTCsS CTATUCTUKA HAKJIOHHOTO W HYJIEBOTO YUaCTKOB.

Ecnu pacyer craTtucTuky mpOU3BOAUTCS IO JJis BHIOPAHHOM OOJIACTH, TO [JI KaXKA0H KPUBOM
BBIOpaHHBIN y4acTOK ammpokcumupyercs mo MHK un naxomsarcs coorBercrByioniue K03 DUIUEHTHI.

Pacuer njist KpUBBIX B [EJIOM PEATU30BAH CIAEAYIOMIUM 00Pa30M.

1.

- W

IlocTpoenme critaykeHHOM KPUBOH MO MCXOMHBIM JTaHHBIM. B 3aBUCHMOCTH OT KOJMYECTBA TO-
9€eK, BBIOMPAETCS OMH U3 TPEX BAPUAHTOB:

o N<=64 - ycpennenue GerymmumM OKHOM MUPUHON 3 TOUKH
e N<=256 - ycpeanenne GeryIpumM OKHOM IMUPUHON 5 TOUEK

e N>256 - mocTpoenune OusnHeiiHOrO criaiaa mo 64 Touykam
Beoranciienne mepBoit mpon3BOIHOIA.
QuibTparnus MepBoil MPOU3BOAHON MEIUMAHHBIM (DUIBTPOM IMTUPUHON 3 TOYKH.
Boraucienve cpenHekBaIpaTHIHONO OTKJIOHEHUs TIePBOii ipon3BogHoit RMS.

IMouck wHakaOHHOrO yuacTka. Uimercs mepsbiil cieBa HEHYJIEBON yYACTOK, HA KOTOPOM 3HAYE-
HUE [epBOil POU3BOAHON Menbiie 3Hadenus (—RMS). Ha sTrom yuacTke METoI0oM HaMMEHb-
LIMX KBAJPATOB 110 UCXOJHBIM JIAHHBIM CTPOUTCS MPAMAast HAKJIOHA.

. Houck mnaro. Umercsa nepsbiii cipaba y9acToK AiauHOM Gosee 1/5 ofmell nqiuHbl KPUBOH, HA

KOTOPOM MOIyJIb TIEPBO MTPOM3BOIHOM MeHbIle 3uadennss RMS. Ha srom ygacTke MeTomom
HAWMEHBIITNX KBAIPATOB MO MCXOTHBIM JAHHBIM CTPOUTCS TPsMas TLIATO.

Beoraucienve HakIOHA CUJIOBOI KPUBOil. 3a HAKJIOH TPUHUMAETCS YTOJ MEXK/IY MPsMOil TIIaTo
U TpsAMOil HakJIOHA. Eciam mpsiMasd miaro He ObLia HafifeHa, 33 HAKJIOH MPUHAMAETCS yTOJI
HAKJIOHA NPAMON HAKJIOHA.

Brranciaenmbie apdamMbIe OTO6pa}KaIOTCH Ha KpI/IBOﬁ CHHHM IIBETOM.
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Kpusaga pasngesienns

®yukims Kpueas/Kpusas pasdesenus TpemHasHadeHa JJisi TOCTPOEHWs] KPUBOI pasfiesieHust
(xHOMKA E[fm). Brrancienne k03hdUIMEHTOB HAKJIOHHON TIPSIMOil, COOTBETCTBYOMIEH 001aCTH KOH-
TaKTa KAHTHUJIEBEPA U MMOBEPXHOCTHU, PEATIN30BAHO AByMs criocobamu - myrem pacdera mo MHK, 6o
0 KAJMOPOBOYHBIM JIAHHBIM MHUKPOCKOMA. [IepBbIii METO, CTOUT MPUMEHSTH JIWIIbL B TOM CJIydae,
ecau nHGOpMaIUsa 0 KaIUOGPOBKE OTCYTCTBYET (3TO UMEET MECTO, €CIM B BO3MOXKHbBIX OCSAX JJisl CH-
abl orcyrcrByoT nanomerpsol). Pacyer no MHK npoussogurcs ¢ yuerom miyma, 3a1aBaeMoro Kak
uapamerp (Yposenv wyma).

KpvBana pazaeneH n X

tMeTon Ma tHE, ™

“YpOEEHD LLYME. |1

.<_>_.

[ Ok H OTrEHE

Puc. 3.67. Ilocrpoenne kpuBoil pa3mesieHus.

WLC anaiaus

Anayu3 npousBOAUTCH B /1BA ITAIA - HOUCK JIOKAJIbHBIX MUHUMYMOB U IOJIyY9€HHUE [1aPAMETPOB
u3 mepcucTenTHOi Momesu. IIpu BbI30BE KOMaHIbI MOSABJISETCS MEHIO ¢ mapamerpamu (puc. 3.68)
g magaia HeoOXOAMMO BBIOPATH KPUBbIE, HA KOTOPBIX OyJI€T MPOM3BOIUTHCS AHAJIN3, €CJIU ITOJIe
Buwibpams nodusobpasicenus He yCTAHOBJIEHO, TO aHAJIM3 OyIeT MJATH [0 BCEM HEYETHBLIM [10AU300-
paxkenusiM ([OAPA3yMEBAETCs, YTO HEUYETHbIE 0AM300pazkeHusi COOTBETCTBYIOT KPUBBIM OTBOJA),
ecim Ke Tpedyercss MPOM3BOJAUTH AHAIM3 110 YETHBIM IOU300DAXKEHUAM WM XKE sl OJIHOTO, TO
s mapamerpa [lodusobpasicernus HyKHO yCTAaHOBUTDH 3HadeHue 1100600, €Cli MHTEPECYET TOJIBKO
aKTHBHOE TIOAM300paskenne - 3uadenne Axmuenoe.

CyuiecTByer aBa MeTo/a IOMCKA JIOKAJIbHBIX MHUHUMYMOB: aBTOMaruveckuii (ABTONOUCK) Ujn
nosnuocrbio pyunoit (Koppekuust Bpyunyio). Pekomenayercs cnadasa BOCHOIB30BATHCS ABTOINOUC-
KOM, & 3aTeM [PU HEOOXOAMMOCTH HOJKOPPEKTUPOBATH HAWIEHHBIE YIACTKU BPYYHYTO.

1. Pexxum aBTOMOMCKA..

ITouck JTOKaIBHBIX MUHUMYMOB MOYKHO TMPOBOIUTH HA yYACTKE, MOJAOUPAEMOM aBTOMATHYIECKHU
(mone Buibpamns ywacinok 6pywrylo HE YCTAHOBJIEHO) C MCIIOJb30BAHUEM IIAPAMETPA [IyMa YpoeeHs
wWYMa, WA XKe BBIOMPATH €r0 BPYUYHYIO, JJIs 9TONO HYKHO BBIOPATH HYXKHBIH yYIACTOK C MOMOIIBIO
METOK ¥ HaXKaThb Ycmanosums. 3HadeHue, BbiOpannoe g napamerpa I[Ilupumna oxha, orpazkaer
TOYHOCTD 110 OTHOILIEHWIO K ILIyMYy, C KOTOPOil Oy/yT HMCKAThCs JOKAJbHble MUHUMYMbl. Ha 1300-
PaXKeHUU HAWIEHHBIE JIOKAJIbHBIE MUHUMYMBI OTOOPAYKAIOTCS CHHWUMHU TOYKAMM, TAK¥KE PUCYIOTCS
JIOKAJIbHBIE MAKCUMYMBI - 3eJIeHble ToUku. Amnmpokcumanus ¢ momornbio WLC mozmenu Gyaer mpo-
BOJIUTHCST HA YYACTKAX MEXKIY MAKCUMYMAMU 0 MAUHUMYMAMU.

2. Pexxum KoppekImm.

Yr06b! OAKOPPEKTUPOBATDH YIACTOK OT MAKCUMYMa 0 MUHHEMYMa, UK JOOABUTH HOBbIH, BbIOE-
pHUTE C TIOMOIIBIO0 METOK MPABUJIbHBIN 0 Baimemy MHEHWIO y4acTOK u Haxkmute Koppexmuposamo
no MemKam.

EcTtb BO3MOXKHOCTH CTATHCTHYECKOTO AHAJIN33, HAWJIEHHBIX JIOKAJHHBIX MUHAMYMOB, IJIsi 9TOTO
HY>KHO BeIOpaTh mapamerp Ilocmpoums 2ucmozpammy. Iloce aToro 6yaer mocTpoeHa rHCTOrPaMMa
BCEX JIOKAJIbHBIX MHHHMYMOB U BbIBesieHa Tabiuia ¢ Humu (puc. 3.69).



I'maBa 3. Ob6paborka u300pakeHi

Merged 1[Separati

M'

BribpaTe nogmzobpasieHna IF]

b

(@) ABT omoMCK

YHROEBEHD LWyMa. |1

OkHO nomcKa, |11

Hyn. cogmr

NokansHele FALIHLEARAYTA Bl

BriBpaTh wYACT oK BRyHYHYIO

() Koppekuma spyqHyio

CTROMTE FMETOr @arny

HEpCI/ICTEHTHElﬂ MHMOgens

TemnepaTypa |SDD K

Mo aaHHBIM

<EE DF]:<>|:|

PaccumTtaTto

[ Ok ][ Cancel ]

Puc. 3.68. IlapameTpsl.

dX- 169.8 nm

-6

Min1 1: -3.6535 nm

4 -2 0 2 Min1. nm

Min1 2: 1.7520 nm

WLC aHan1s ]

BrifpaTe nogMzotpakeHia

O

TIoKaNEHEIE MUHWMYME]

() AeTonouce, ) Koppekuus BpydHYC
Brifpare y4acTok BpYYHYID [F]
D —
OkHo noucka 11 !ﬁ
CTPOMTE FUCTOMpaNMY

MNEPCHCTEHTHAA MOdENE
Ternepatupa 300K =
Hyn. casur Mo aaHHBM v

Puc. 3.69. Haxoxnenue jI0KaIbHBIX MUHUIMYMOB.
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B rabnume kaxkmgas ciaemyroras CTPOKa COOTBETCTBYET HOBOIT KpuBoit. B crombrmax maxomarTcs
KOOD/IMHATDHI HAMIEHHBIX MUHUMYMOB. ['mCTOrpaMmMa CcTpouTesi 110 BHIOPAHHOMY CTOJIOILY, T.e. JIUIIb
JUISE MUHUMYMOB C OIPEIEIEHHBIM HOMEPOM OT HAYaJId, 0 STOMY K€ CTOJIOILY MPOUCXOIUT COPTH-
POBKa TabJINIIBI, TOBTOPHOE HAYKATHE MEHSET COPTUPOBKY MO yOBIBAHUIO HA COPTUPOBKY IO BO3PAC-
taruio. Kcm BeiOpana cTpoka B TAO/IHIE, TO COOTBETCTBYIOMIEE €if MOAn300pakeHNe CTAHOBUTCS
AKTHUBHBIM.

C 1OMOIIBI0 METOK HA TUCTOrPAMME MOXKHO BbIOPATH HEKOTOPYIO O0JIACTD, IIPH 9TOM B TAOJIHIIE
OCTAHYTCSI JIUITh Te KPUBBIE, MUHUMYMBI KOTOPBIX B aKTHBHOM CTOJIOIE TTOTAIAI0T B BHIOPAHHBIN
uHaTepBaJ. it paboThl ¢ TUCTOrpaMMOil B MeHIO Items ecTh HECKOJIBKO CIeNUATbHBIX (DYHKITHAMN.
ViaauTh HEUCIOJb30BAHHBIE YIAJAET U3 W300paKEHUs T€ KPUBBIE OTBOJA W COOTBETCTBYIOIIWE
UM KPHUBBIE MOJBOJA, HA KOTOPHIX HE HAHIEHO JIOKATHHBIX MUHHUMYMOB. YIATUTH OT(UIBTPOBA-
HOE y/IaJisieT KPUBbIE, HE TOMABIIUE B BLIOPAHHYIO HA THCTOrPAMMe OBJIACTH, IPU STOM KPHUBbIE 6e3
MUHUMYMOB HE YIAAJISIOTCH. YJIAJIUTh BbIACJECHHOE YIAIIeT KPUBBIE, [OMABIINE B BBIICICHHYIO HA
rucrorpamme 001acTh. Kpome Toro 1o Hava a aHaan3a u3 MACCUBA KPUBBIX MOYKHO YIAJISITh aKTHUB-
HYIO KPHBYIO U BTODYIO, COOTBETCTBYIOMIEil eif, ¢ momornbio dyukimn Kpusas/YiaauTh akTHBHYIO
KPHUBYIO.

Korna koppekTupoBanue HaflJIeHHBIX JOKAJTHHBIX MUHUMYMOB 3aKOHYEHO, MOYKHO MEPEXOIUTh
K anasm3y.Ha KaxkJoM U3 y49acTKOB MexK/ly JABYMs MUHUMYMAMU HOBEJCHHE KPUBOM MOXKET ObITb
OTHCAHO TEPCUCTEHTHON MOIEBIO C TIOCTOSTHHBIMU TTapaMeTpaMu. B moJie BEIOOpa mapaMeTpoB HY K-
HO YyCTAHOBUTH TEMIEPaTypy U BeIOpaTh anroput™ (napamerp Hyaeeot cdeéue), 0 KOTOpOMY OyIyT
anmpOKCHMUPOBAHBI BCE YIACTKU PACTSKEHUsT HA KPUBLIX. Peanu3oBano tpu Bapuanrta: Hyaegotl -
C HYJIEBBIM BEPTUKAIBHBIM CABUTOM; [I0 danHubim - C BBEJIEHUEM BEPTUKATHLHOTO CIABUTA IS KarXK-
JIOro y4acrka (B 9TOM Cjlydae BeJMYUHA BEPTUKAJILHOIO CIBUIA BbIYUC/ISETCS KAK TPETHil Bapua-
uuonnbiii napamerp F0); Cynepnosuyus - ¢ y4erom CylLepLO3ULUY, T.€. AHAJIU3 y4aCTKOB BEJETCs
ClIpaBa HAJIEBO, NepBas (caMas IpaBas) KpuBasg 00padaThIBAETCS HEIOCPEICTBEHHO, JJIA KarKIoil
MTOC/Ie IV IOIEHl TPOU3BOAUTCS BBIYET ""'XBOCTOB'BCEX KPUBBIX, JIEKAIIUX TPABEE JTAHHON, BEPTUKAJb-
HBIH CABUT He yduThiBaercsa. [locie 3Toro st HEMOCPEJACTBEHHOTO pacdera HeOOXOIUMO HAXKATD
KHOIIKY Paccuwumams, Torga Oyer mpou3BeieH PACYET U Pe3yaIbTaThl Oy/AyT BbIBEJIEHBI HA SKPAH B
Buie Tabnunpl (puc. 3.70).

BriBomsarcs ciemyroniue Besmannbl: [logn3obparkenne - HoMep moaun3obpaskenns, Kpusas- HO-
Mep KPHUBOH Ha JaHHOM moaw3o0pakenuw, Fmin - Kpurtwdeckas Cujia, MpU KOTOPOH TPOU3OIIEST
KOH(OPMAIMOHHBIN MEPEXO WM PA3PhIB, XINin - JJIUHA, MPU KOTOPOH mpon3oires KOHMOpMaIu-
OHHBII TIepexo win pa3pbiB, Lp - mepcucrenTHast gmuHa, Le - KoaTypHasa maimaa, FO - BerudnHa
BepTUKAJIBHOrO casura FO, ncrnoabp30BaHHOrO KakK JONOJHUTEIbHBIN mapamerp, Extension - orHOCH-
renbHOe pactskenne, dF /dx - mponssoaHas or HaiizieHHOI KPUBOI B TOUKe Tepexona (pa3phiBa).

3.11 Pabora ¢ 6ydepom obmeHa

B mento IIpaBka ects Tpu KoMaHIbl /i paboTbl ¢ Oydepom obdmeHa — 3T0 KoMaHabl Kormmus,
Kormus rekcra u Jlobasutsh Tekcr. Komanga Komus konupyer comepKuMoe aK THBHOTO OKHA, B TATIKY
oomena. Komanna Komms Tekcra momemaer B mamky oOMEHa TEKCTOBBIE JaHHBIE, KOTOPHIE €CTh B
AKTUBHOM OKHE, yIaJisAs IIPHU ITOM HMEIOIeecs: comepkumoe nanku. Komamaa /lobaButh TEKCT, B
ornuane ot Komus tekcra, 7obaBiseT JaHHBIE B MTAIKy 0OMEHa, He yAAJIasa yKe UMEIONHeCcs TaM.

3.12 OTmMeHa U BOCCTAHOBJIEHUE W3MEHEHUM

Korna Ber obpabaTrbiBaere m300parkKeHue, MporpaMMa, 3allOMUHAET CAeJaHHbIe N3MEHEHUS, TaK
YTO MOTOM HX MOXKHO OTMEHSATh KoMaH[0ii MeHio IIpaBka/ Ormena (KHomka *), a takzke BOC-
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Puc. 3.70. BeiBoz pe3ynabTaTos.

CTAHAB/IUBATH OTMEHEHHBbIE M3MeHeHns KoMmauzaoi menio IIpaska/ Ilosrop (kHomka “®). Cremyer
OTMETHTB, 9TO IPOrPAMMa HE 3AIMOMMHAET U3MEHEHHIl B IPEICTABICHUN JAHHBIX, TAKUX KAK CMEHA
LAJIMTPDL, PACCTAHOBKA METOK, PUCOBAHME CEYECHHI, YIJIOB, JJIMH U BbLIEJIEHUIL.

3.13 Pabora c okHaMn

3.13.1 VYmnopgmouyunBaHIE OKOH

s ynopsiiounBaHus OKOH MpeaHas3Hadenbl koMauasl Kackan n Mo3anka u3 merio Oxnma. Tlo
komane Kackaa okna OyayT pacriosioXKeHbl OHO TIOM, IPYTHM [0 AMATrOHAJIH OT JIEBOTO BEPXHEro
yrua. Ilo komange Mo3anka OKHa pacnosaraloTcd He IePeKPBIBAACh, CIeays APYT 3a IPYTOM CJIeBa
HAIPaBO W CBEPXY BHU3.

Ecsu B paboueil obsiactu nporpaMmbl €CTbh CBEPHYTbIE OKHA, TO HOCJe KoManbl MeHoo Okua/
BoipoBHsSTH MKOHKHM WX 3ar0JIOBKA OYIyT PACIOJIOKEHBI BIJIOTHYIO JPYT 33 APYTOM CJIEBA HAITPABO
¥ CHU3Y BBEpPX HAUWHAS W3 JIEBOTO HUXKHETO yIJIA.

Eciiu BbI XOTHTE 3aKPBITh BCe OKHA (M BUAMMbBIC, U CBEPHYTHIE), BHIOEPUTE KOMAHIY 3aKPBITh
BCE TOTO K€ MEHIO.

3.13.2 CwMmerienne okoH

C IIOMOIIBIO MbIIIK C KOJIECOM MO2KHO CMENIaTb BCE€ OKHa, HAXOAANINECA BHYTPH IJIaBHOI'O OKHa
nporpamMMbl. [Ij1d BepTUKAILHOTO CMENIeHUsT MPOCTO BPAIIAiTe KOJIECO MBITTH, a /I TOPU30HTAb-
HOTO — BpaIaiiTe KOjeco, yaep:kuBas Haxkaroil knasumry Ctrl.

3.13.3 Bsi6op nzobpazkenusd

C nomorpio komauapl Merto Okua/ OkHa... Ber Moxkere GbICTPO HepeiiTu K HyKHOMY u300pa-
»kennto. IIpu BBIIOJHEHMK 3TOH KOMAHJIbI MOSIBJISETCS JIMAJIOr CO CIIMCKOM BCEX OTKPBITBIX OKOH
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Puc. 3.71. Oxuo BbIGOpa M300paKeHUs.

(puc. 3.71). [lepenBurasch 1o Cuucky, Bol yBuure B IpaBoii 4acTy AUajora yMeHbIIEHHOEe U306pa-
JKeHHe BbIOpaHHOro OKHa. Ilocie HaxKaTus KHONKH “AKTHBUPOBATL’ BLHIOPAHHOE OKHO CTAHOBUTCS
akTuBHbIM. HaxkaB KHONKY “3akpbiTh OKHO”, Bbl 3akpoeTe BbiOpanHOE W300paskeHue.

Boibparb HyKHOE n300parkeHue MOXKHO U 6osiee TPOCThIM c1ocob0M. CIHCOK OTKPBITHIX K300~
paxkeHui ecThb B HIXKHEH dacTy MeH0 OKHA, HO TaM MPOMHUCHIBAIOTCS TOJHKO MEPBBIE IEBITH U3
OTKPBITHIX OKOH.

3.13.4 WN3meHeHmii pa3mMepoB OKHa

W3mvenuTs pa3mep OKHA C n300pakeHneM MOXKHO CTaHIAPTHBIM obpas3om. Ilpu moaBenenun Kyp-
copa K Kpaio OKHa, OH MPUHUMAET (popMy JUHUK C AByMs cTpenkamu. Ilpu Takoit ¢popme Kypcopa,
€CJIM HaXKaTh U yJIEepPKUBATDH JIEBYI0 KHOIIKY MbIILK, TO C ABUKEHHEM MBbIIIK pa3Mep OKHa Oyxer me-
HAThCA. [Ipn n3MeHeHnr pa3MepoB HA OKHE OyIyT MOKA3aHBI IBE IIITPUXOBBIE JIMHUN C TIOMTHCSIMUA,
MTOKA3BIBAIONIAMY PA3Mep OKHA B MHAKCEIAX.

3.13.5 BoccraHoBJIeHUE pa3MepoOB OKHA

Ecim Boer pactaruBanm wiam CKuUMaM OKHO, MCIOJIB3ys CTaHAapTHBIE npueMbl Windows, To
BOCCTAHOBUTH €r0 [IEPBOHAYAIbHBIE PA3MEPbl MOXKHO KOMaH 10 MeHio Bui/ Peasbubliii pazmep wiu

IpU IIOMOIIH KHOIIKHA ﬁ

3.13.6 ®opmar JereHabl

Buernuit Buj s11060ro okHa B iporpaMme (OKHa U300payKeHUsl, CeYeHUs, TUCTOIPAMMbI) MOYKHO
HACTPOUTH B OKHE LIAPAMETPOB, BbI3bIBAEMBIX C IIOMOLIBbI0 KoMan/pl Buu/ Hacrpoiiku... B o Bpe-
Msi, KaK 9TO OKHO BBIOPAHO akKTHBHBIM. PaccMOTpuM mompobHee BO3MOMKHOCTH 10 HACTPOHKE OKOH
M300PAKEHUS.

N306pazkeHue MOXKeT BBIBOAUTHCS B JIBYX PEKMMAX - KOMIAKTHOM U pacumpenHom (puc. 3.72).
Ecsiu Boi xorure, uro6bl n306pazkenue BbIBOAUIOCH B KOMIAKTHOM Buje (6e3 moseii, nojamnuceii cua-
Py2Ku OT Oceil), TO HocTaBbTe rajouKy Hauporus 1o Komnaxrubiit Buj. Ha uzobpakenuu rnosepx-
HOCTH OOBIYHO BHIBOJIUTCS JIETEH 1A, COCTOAIIA U3 MACIITAOHON TUHUY (B KOMITAKTHOM PEKUME) WU
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Puc. 3.72. Komnaxrabii (ciesa) u pacumpensbiii (cupasa) popMaTsl JIereHmp.

oceil (B paCIIUPEHHOM PEXKUME), IIIKAJIbI COOTBETCTBUS L[BETA ¥ BBICOTDI, U JIOMOJHUTEIbHON uHMOD-
Manuu O (aiiyie U JaHHBIX TOr0 M300pakeHus. BbIBO/I BEPTUKAJIBHON MIKAJIBI MOXKHO BKJIIOYUTH
WM OTKJIIOUNTH € MOMOIBI0 Tosst [lokasars mkany Z. AHaJTOTHIHBIM 06pa30M MOXKHO YIPaBISThH
BBIBOJIOM Ha M300parkeHuu uHMOPMAIMK 0 Ha3BaHUU U ocobenHocTsx daiina (nose Paiiyiosbie gaH-
HbIE), TTapaMeTpax uzobpaxkenus (moje [lapaMeTpsl) U CTATUCTUYECKUX JAHHBIX 110 U300PAKEHUIO
(mome Crarucruka).



IIpunoxenne A

Nucranaganumss mporpaMMHOIO
ooOecreyeHd

YcraHOBKa, MPOrpaMMHOrO OOECTIedeHrsT TPOU3BOAUTCS MTyTEeM 3aIlyCKa MPOrpaMMbI Setup.exe,
HAXOJAIIEHCS HA HHCTATAIMOHHOM fucke. [Tocse 3amycka yCTaHOBKY HOSBUTCS OKHO BBIOOPA SI3BIKA.
st yCTAHOBKM PYCCKO¥ BEPCHH IPOIPAMMBI BBIOEPUTE PYCCKUIT SA3BIK.

Buumarenbao npounTaiite JMeH3n0HHOE coruianienue. s yeraHOBKY pOrpaMMbl HEOOXOUMO
MPUHSATH €r0 YCJIOBUS.

Ha crpanune wadopmaimu O moIb30BaTE/Ie BBEIUTE DPETHCTPANMOHHOE WM W CEPUAHBIN HO-
Mep, TOTYYEeHHBIE OT MOCTABIIMKA. K uMst uin HoMep OyayT BBEJEHBI HEIPABUIBHO, IPOrPAMMA
"FemtoScan* mpu mepBoM 3aIrycke MOMPOCUAT BBECTU BEPHbBIE JTAHHBIE.

B okne BbiOOpa B yCTAHOBKE BbiOepuTe moaxojsiuii Bapuant. Bapuant "O0braubiit ycra-
HABJIMBAET KJIMEHTCKYIO YaCTh TporpaMmuoro obecmeuenus (mporpamma ’@PemtoCkan OnnaiiH®),
PYKOBOJCTBO MOJIb30BaTeNsA, U (haiiabl npuMepoB. Eciin HyKHO yCTaHOBUTH CEPBEPHYIO 9aCTh, BbI-
Oepure BapuanT “Boeioopounas’. M3HadasbHO BBHIOpAHBI BCE KOMITOHEHTHI. IIpum sKejJaHHN MOXKHO
U3MEHWUTDH MANKY, B KOTOPYIO YCTAHABIMBACTCS MPOrPAMMA.

Jlajee Bce omepaiuu BBIIOJHSIOTCA aBroMarudecku. [Ipu ycraHOBKe cepBepHON dYacTu IMpo-
IPAMMHOTO OOECTIeUeHusi, BO-MIEPBBIX, HA KOMMIBIOTEPE TOJIKHA OBITH YCTAHOBJIEHA OMEPAIMOHHAS
cucrema cemeiicrea Windows 2000, Windows XP, mian Windows 2003 Server, a BO-BTOpBIX, HE00-
XOIUMO BOITH B CHCTEMY C MpaBaMU aJMUHUCTPATOPA, WHAYE OYyIAEeT BBHIIAHO MPEIYIPENKJICHUE O
HEBO3MOXKHOCTH YCTAHOBKU W OyJeT MPEeIJIOKEHO BhIOpATh APYroil Habop KOMIIOHEHTOB WJIH IMTpe-
pBaTh uHCTALIsANHO. [10 OKOHYAHUY YCTAHOBKH CEPBEPHBIX KOMIIOHEHT HEOOXOIMMO Iepe3arpy3uTh
KOMIIbIOTED, 4T00bI ObLiI 3amtytieH Apaiisep mwiarbl DSP. CepBepHasi 4acTb yCTaHABIUBAECTCS TOJIHKO
B BapUAHTE PA3JeJIbHBIX OJIOKOB TTPeoOpa30BaTe el U yIIpaBICHUS.

Ecau nmporpamma ycTaHaBINBAETCS B MEPBBIH pa3, MOC/IE Mepe3arpy3Ku MOSBUTCS COOOIIEHUE O
TOM, ITO HaiiIeHO HOBOE ycTpoiicTBo. JpaiiBep [yt 3TOr0 yCTPOMCTBA JIEXKHUT B TOMH Ke TAIKe, KyIa
yCTaHOBJIEHA ITporpaMmMa. B oTBeT Ha 3ampoc CUCTeMbl, YKazKUTe Iy Th K jpaiisepy. Ilocie ycranoBku
JipaiiBepa B JUCIeTYepe yCTpoicTB MOXKHO Oyzer Haiitu B padfiesne Scanning Probe Microscopes
ycrpoiictBo FemtoScan DSP Board.
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Kondurypanus BCTpoeHHOTO cepBepa
demToCKaH

Cepsep paboraer Ha 6a3e onepannonnoii cucrembl Windows XP Embedded. B cepsepe Bkaoden
Vnanenubrit paboduit CTOJ, Y€pe3 KOTOPHI MOXKHO IMPOU3BOJUTD IE€TAIHHYIO HACTPONKY U KOH(U-
rypamuio.

st macTpoiiku cepBepa HeoOxoaumo 3HaTh ero IP-aapec B sokanbHo# ceru. Ilo ymomganuio
cepBep HACTpOeH Ha aBToMmaTmueckoe momydenme IP-ampeca. Ecam B nokambHON ceTw ecTh cep-
Bep DHCP u mmeercs moctym K HEMY, TO HY?KHO TIOCMOTPETH, Kakoii IP-aapec BbhimaH KIHEHTY C
MAC-aapecom cepepa. MAC-aapec cepBepa MOXKHO y3HATH B nacropre npubopa. Eciu paspere-
Ha aBromarudeckas perucrpaius DHCP-kauentoB 8 DNS-cepBepe, To moxuo Bmecro IP-ampeca
UCII0J1b30BaTh uMst 1pubopa (3anucano B nacuopre upubopa, umeer suj FS<ynukaibubiii Homep > ).

Ecnu DHCP cepgrepa B JIOKAJIBHOI CETH HET, I €CJIM OH He HACTPOEH Ha ABTOMATHYECKY IO BbIIA-
9y a/IpecoB HOBBIM KJIMEHTAM, TO CEPBEP UCIOJIb3yeT ajapec aBTokoudurypanun 192.168.0.100. s
HACTPOWKM MOXKHO HCIIO/Ib30BATHh HOYTOYK WJIM KOMIBIOTED, HAMPIMYIO TOAKIIOYEHHBIH K CEPBEPY,
co crarmiaeckn ycranosaeHHbIM 1P agpecom 192.168.0.1 wnm m06biM apyrum u3 nogacern 192.168.0.%.

Hacrpoiiky MOKHO BbIIOJIHATD Yepe3 YiajueHHblil pabouuii crou, yepes telnet-kiuenr (pexomen-
nyercsa putty) mo mopty 25002, uau ¢ TOMOIIBIO MTPOTPAMMbBI MOHUTOPHMHTA U HACTPONKHU CEPBEpa
Fmboard.

PexomeniyembIif BapnaHT TaKoOii:

1. Hacrpours DHCP cepsep Ha Bbimady dukcuposanuoro IP anpeca mo MAC-aapecy cepsepa

2. (Oummonanbuo) Pasperiurh perucrpanuio kaumearos DHCP B DNS-cepsepe uiin BpydHYyIO
nob6asuth 3anuch DNS ¢ IP azpecom u umenem cepsepa @emroCkan (uMs B TakoMm cirydae
B35Tb M3 [ACIOPTA IPUGOPA)

3. Hoaknouarbes kK mpubopy ¢ momoinbio nporpaMvbl PemroCran Ouaitn, ucnonsdys ero 1P
aznpec nim ums DNS

4. Ajmvunucrparuphbie HacTpoiiku (u3Menenue upoduiis, HACTPOAKA IPYII U I10JIb30BATEIE,
YCTaHOBKA, MAPOJIeil) TPOU3BOIUTH € TIOMOIIBIO TiporpaMmbl Fmboard.

B.1 Hacrpoiika yepe3 YaaJjieHHbIII pabouuii cTOJ

Mg coenunenns yepe3 Yaanenubiii padouuii cros no aapecy 192.168.0.100 ucnosnb3oBars
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Jlorus: Administrator
ITaposab: FemtoScan123
VaaneHusiit pabounii CTOJ UMEeT CMBICT UCTOIb30BaATh JIJIs:

e u3MeHeHus maponsa agMuaucTparopa (depes Control Panel)
e nacrpoiiku Firewall na cepsepe (uepes Control Panel)

e upsMOil 3arpy3ku daiiinos upoduieit (cuenars nanky ¢ daiiiamu upoduiis Ha JIOKAJILHOM
KOMITBIOTEPE JOCTYTHO TI0 CeTH, a B CEPBEPE BBIMOJIHUTH TOCOEINHEHNE CETEBOTO NCKA K
9TOIi TAIKe, ¥ CKOMMMPOBATH HYKHbBIE (Dailiibl ¢ cereBoro aucka B C:

Program Files
Advanced Technologies Center
FemtoScan Online VV

)

e 0OHOBJIEHMs cepBepa U japaiiBepa (UCII0JIb30BATH TOT XKe METO/l, KAK U B IIPEIBIIAYIIEM CIIydae)

® HACTPONKU BUJIECOKAMEPHI
Yepes YaaneHHbIit paboumii CTOJ MOXKHO OCTAHOBUTH /3anycTnTh cepsrc FemtoScan Online Server:

e Bribpars Start -> My Computer, Haxarb npaByio KHOIKY MbIiu 1 Bbibpars Manage.
e B JieBoil 9acTy MOSIBUBINErOCs OKHA Pa3BepHYTh BeTKy Services and Applications/Services

e B upasoit yacru naiitu cayx6y FemtoScan Online Server (Puc. B.1)

_ Computer Management !ﬂ
=) Fle Action  Vew Window Help ..-.1'.?.].3.'.]'

e~ @ ERR 2H > = w

g Computer Management (Local)
=) ﬁ System Tools
[ |3 Event Viewer Name / | Description | Status | Startup T |ogonas | a]
FemtoScan Online Server me e up Type 09 -]
_‘: . Shared Folders %Event Log Logs event... Started Automatic Local System
= ;oca.l U::'s and Groups Stop t’"f] service & Extensible Authentication Proto... Provides wi.., Manual Local System |
evice Manager Pause the service i
Storage Rinctat i cocilcs : Compatibility  Provides m..,
Servi d Applicati &
E‘g::::s Appcabons %Health Key and Certificate Man.., Manages h... Local System
% WMI Control %HID Input Service Started Autamatic Local System
%IPSEC Services Manages ...  Started Automatic Local System ;I
\ Extended A Standard /

Puc. B.1. Yupassenne ciyx00ii cepBepa depe3 YmaaeHHbIH pabOIHil CTOI.

Coxpanenre BHOBb 3alMCaHHbIX (DailjioB u BOOOIIe 100ble U3MEHEeHUsi B cucreme OyyT oTMme-
HEHBI TIOCJIE TePe3arpy3Ku, €CJAu He BBIMOJHUTH COXpaHeHne HACTPoeK. () COXpAHEHWM HACTPOEK
CMOTpHUTE HUXKE B COOTBETCTBYIOIIEM Da3JieJie.

B.2 Pabora u3z Fmboard

s ympaBjieHus CepBepOM C TOMOINBIO mporpaMmbl Fmboard HyKkHO 3amycTuTh ee U mpoms-
BECTH MOJAKJ/IIOYeHue, BhInoHUB KoMmanay "Connect..."u3 cucreMHOro MeHio (BBINAJAET MPU Ha-
JKaTUU Ha MKOHKY [POrpaMMbl B 3aroJIOBKe OKHA Wi B Tpee). B nasbHeiiimem nporpamma Oymer
ABTOMATHYECKH IIOAKIF0YATHCS 110 [IOCJIEIHEMY HUCIOJIb30BAHHOMY ajpecy. Apec Hy:KHO BBOIUTDL B
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Profiles  Users ICaIiblalionI
Groups

Name I Permissions Users
Administrators admin,manage,...

Guests manage,connect
manage,connect

Group permissions

Admin
Manage
Connect

Group users

Name
Delete I Rename... | User

Bl
El

New... | Delete IHenama..l

Set password...

o]

Puc. B.2. Ilanesns ynpaBieHHS IOTB30BATEIAMH.

dopmare <IP>:<mopr>, nHanmpumep 192.168.0.100:25002, wau <ums DNS>:<mopt>. IlopT mo
ymomganuo 25002, ero MOXKHO He BBOIWTDH, TOIA BBOIUTCSA TOMBKO mMs uid I[P amgpec 6e3 mBoe-

touns. Pabora ¢ Fmboard me orimuaercs oT mpemblayIiunX BEPCHi, 33 UCKIIOUYEHHEM CJIEIYIOMIIX
MOMEHTOB:

o [Tanesn yupasienus 10Jb30BaTe/ssMU U3MeHUIIA CBOi By (puc. B.2)
e YmpaBJjeHue JIOrOM COObITHI mepeHeceHo Ha 3akaaaky “Calibration”

e Ocrmumorpad OTKIIOUYEH

B.3 Pabora c maneano agvuuucrtparopa B ®emroCkaH OH-
JanH

s HacTpoiiku mapaMeTpoB KaauOpoBku B nmporpamve @emroCran OHmaiiH cireyer BOCIOIb-
3oBarbcs kKoMaHaoit MeHro C3M /Tlokasarh maHe b aIMHHACTPATODA

st Toro, 9Tobbl aHe b mapaMeTpos Obuia gocrynHa B mporpamve ®emtoCkan OHnaiiH, mos-
COeJIMHEHNE K CePBEPY JOJIZKHO OBbITh BBIIIOJHEHO II0JIb30BATEIEM, NMEMOIIAM IPUBUIETUN A IMUHK-
crparopa. Ilo ymMo/iuaHuio npy 10ACOEANMHEHUN HY2KHO BBECTH CJIEIYOIINE TAHHbIE:

ITonmp3oBaTenn: Admin

[Tapomab: oTcyTcTBYET

[Maness mporpammbl Fmboard mporpamme FemtoScan Online cranoBuTcst ZOCTYIMHOM B MEHIO
SPM nyukr Show Admin Panel. I3mensaTs mapaMeTpbl B MAHETH MOYXKET TOJBKO CePTUQUITUPOBAH-
HBIN CIIENAJIUCT.
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Puc. Tlanens mapamMeTpoB JOCTYIHA TOJIBKO MPU BXOIE AIMUHUCTPATOPOM.

B.4 VYnpasaenue yepe3 TELNET, PUTTY umu koucoss Fmboard

ITpu nozcoenuueHny ¢ NOMOINBLIO KiueHTa telnet (mampumep, putty, uiau BCTPOEHHBIH KJIMEHT
MuxkpocodT) MOKHO yIPaBJIATH CEPBEPOM, UCIIOIb3Ysl TEKCTOBblE KOMaH bl. CIUCOK KOMaH/ Bbl-
BoauTcsa KoMauaoii help wim 7. Ouucanne KOHKPETHONR KOMaH bl BbIBOAUTCA KOMaHI0i help <ums
KOMaHIbI >, Hampumep help list, uan 7 <ums komanapr>. Tak e 3TH KOMAaHIHI MOYKHO BBOIUTDH HA
zakaaake Console B mporpamme Fmboard - B HuKHEH 9acTH PACIOIOKEHO OKHO BBOJA KOMAaHI, B
BepxHeil - OKHO BBIBOZA pe3ynabrara. Omucanue KOMaHI:

e 7, help - Ge3 mapaMeTpoB BBHIBOAWUT CIHUCOK KOMAHI, C TApPaMETPOM - ONMWCAHWE 3aJAHHOIM
KOMa/bL

e constant - y3HATh/U3MEHUTh 3HAYEHUE KOHCTAHTHI.
®Dopwmar:
constant <mMs KOHCTAHTH> [=<3HaueHHWe KOHCTAHTH> ]

€CJIN 3Ha49€HWEe KOHCTAHTHI HE YKa3aHO, TO 6y,ZLeT BBIBEJICHO TEKYIIee 3Ha9CHNEe

e variable - y3HATH/M3MEHHUTE 3HAUECHHE I€PEMEHHOI.
®opwmar:
variable <uMs mepeMeHHOI> [=<3HadueHWe NnepeMeHHON>]

€CJIV 3HAUEHWE MePEMEHHON He YKa3aHO, TO OYJIET BBIBEIEHO TEKYINEee 3HAUCHUE

e process - y3HaTh/M3MEHUTh 3HAYEHWE MPOIECCA.
®dopwmar:
process <umMsa mpolecca >[=<3Hauenwe mpomecca >] eciu 3HAYEHHE TPOIECCA HE YKa3a-
HO, TO Oy/IeT BHIBEIEHO TEKyIlee 3HaYeHre. SHAYEHNe MOXKHO 3a7aBarh B Buje 1/0, true/false
- ecsin 1 unu true, To npouecc 3amymied, ecau 0 wau false, To nporecc ocTaHOBJIEH.

e list - BBIBO/, CIICKOB.
®dopwmar:

list variables [¢pumbTp] - BBIBOJ CIIECKA IEPEMEHHBIX, HEOOS3aTEIbHBIN (DUIBTD - HAYAIIO
UMEHU [1epEeMEeHHON’

list constants [¢pummbTp] - BBIBOZ CIIMCKA KOHCTAHT, HEOOS3ATETbHBIN (DUABTP - HAYAIO
UMEHU KOHCTAHTBI

list processes [¢pumbTp] - BBIBOI CIHCKA IMTPOIECCOB, HEOOS3ATENbHBIH (DUIBTP - HAYAIO
HMEHU TIPOIECCa,

list clients - BRIBOA ciimcka KaneHToB. CHaYaa BHIBOIUTCS CTPOKA 3ar0OJIOBKOB CTOJIOIIOB,
MTOTOM - CTPOKH C HWHGpOPMAIHeH 0 KaXKI0M MOICOeINHEHHOM KineHTe. BhIBOAATCS Ceayomume
CTOJIOITBI:

address - [P-aupec kianenra
user - lIma kianenrta
master - YIpaBiseT KJIUEHT MPUOOPOM WJIN TOJILKO HADIIOZAET

permissions - pa3pemreHnsa KJIUEHTa
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buffered - o6bem undopmaiyu B 6ydepe (B Gaiirax)
idle - CKOJIbKO CEKYHJI KJIHEHT Oe37eiicTByeT

sent - KOJIMYECTBO NePeJaHHONl nuHpOpMAIH
received - KOJUYECTBO MPUHATON MHMOOPMAIAN

list profiles - BBIBOA crucka mpoduseit B (popmare <HazBauue mpoduss>=<daila mpo-
bursa>

list users - BbIBOJ, CIIUCKA MIOJIb30BaTes el B hopMaTe <M HOJIH30BATEN S > = < XIIII AP0
IOJIb30BaTesId >

list groups - BBIBOJ COHCKA TPy B ¢opMaTe <uUMs TPYIIBI> =< Pa3pereHus IPyImbi=>,
r7e paspelneHus rPynibl - Habop 3Hadenuil yepes 3amsaTyio: admin,manage,connect

list events [¢uimpTp maTh] - BBIBO/ cliucKa cOObITHI. Ecin puiabTp gaThl OTCYTCTBYET, BbI-
BozATCsA BCe coObiTusA. @uabrp marst 3amaercd B ¢popmare [TTT.MM. 1 UI:MM:CC.mmm
(rom:Mecs;: IeHb Yac: MUHYTa:CeKY HIa. MUJLIIMCeKyHIa) . MOKHO yKa3bIBaTh TOJIBKO [IEPBbIe 3HA~
geHus PUIbTPA, T. €. HAIPUMED IO/, MECHI, JeHb U 9aC , & OCTAJIbHBIE OIIyCKATb.

list errors [¢uimeTp maTe] - BbIBOZ, cuucka jib,jr. Ecam ¢uabTp garbl OTCYyTCTBYET, BbI-
BomgTcsa Bee jib,rb. @uabrp garer 3amaercs B dopmare ITTT.MM. I YY:MM:CC.Mmmm
(roz:Mecs; IeHb 4ac: MUHY Ta:CeKY HIa. MUILIIMCeKyHIa) . MOKHO yKa3bIBaTh TOJIBKO [IEPBbIE 3HA~
qerns GpuIHTPa, T. €. HAMPUMEp TOJ, MECSIl, TeHh W 9ac , & OCTATIhHBIE OMyCKATh.

reload - mepe3arpy3ka KOH(MUTYPAIWK - TEKYIIEe COCTOSHIE OYIeT COXPAHEHO W 3arpyKeHO
3aHOBO. Y MOCOEINHEHHBIX KJIMEHTOB TPOU30#1eT OOHOBIEHNE KOH(MUTYPAIIUU YCTPOICTBA.

download - 3arpy3ka mporpammsbl miarbl DSP.

disconnect - OTCOeIMHEHNE KIIUEHTA.

send - OTIIPABKA, COOOIIEHUsT ONMPEIETIEHHOMY KJIMEHTY MJIA BCEM KJIMEHTaM
move - TIEPEMEIIEHNE MAarOBOTO JIBUTATES

device - BbIBOI nHpOpMAIMN 06 yCTPOiCcTBe/CMeHa yCTpoiicTRa.
profile - ympaBjenue mpodUIIMU

user - ympaBJeHUe TIOTh30BATETAMHI

group - yrmpaBjeHne IpynnaMn

file - pabora ¢ daitmamn

ewf - yupassienue PuIbTPOM 3aIUCU HA JIUCK

system - mepe3alryCK wiin BblKJIOYeHue npubdopa

quit - OKOH4YaHue ceccuu
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B.5 CoxpaHneHne HacCTpoOek

Bo BcrpoenHOM cepBepe Bech 00pa3 CHCTEMBI XpPaHUTCA Ha (udI-gucke. Odm-aIucK uMeer
OIPAHUYEHHbBIH 110 CPABHEHUIO C XKECTKHUM JUCKOM Pecypc repe3anucu. UTo0bl JUCK HE BBIIIES U3
CTPOSI paHbIlle BPEMEHM, B CUCTEMe YCTAHOBJIEH CHENMaJbHBIN JApaiiBep - pacimmpeHHbit GuabTp
sanucu (Enhanced Write Filer, EWF), koTopbiii sMy/upyeT 3anuch Ha JUCK, 8 Ha CAMOM JIEJIE 3aIUCh
MPOM3BOIUTCA B MaMsATh. 1103TOMYy, 9TOOBI 3aIIOMHUTH W3MEHEHUs, POW3BEIEHHBIE B HACTPOIKE
cepBepa, HYKHO BBINOJHUATH CHEIUAIBHYIO KOMAH/Y, KOTODas Pa3pelraeT 3aluChb W3MEHEHWH Ha
muck. Komany MOKHO BBIIOTHUTD HECKOJbKUME CIIOCODAMMU:

B VianennoMm pabouem CTOJE 3allyCTUTh KOMAaHIHYIO CTPOKY (cmd.exe) W BBIMOJIHATH KOMAHIY
ewfmgr c: -commit, mOC/E Y€ro IITAaTHBIM 00pa3oM (depe3 MeHIo Start) mepesarpysurb cepsep.

Yepes kauent telnet (putty) BbimosnuTh KoManpl ewf commit u system reboot

B Fmboard mocie m3meHeHnst mapaMeTrpoB IpOrpaMMa CaMa MPEeIIOKHUT MPOU3BECTH 3aINCh
JIAHHBIX HA JUCK. MOXKHO TaK 2Ke Ha 3aKJIaJKe KOHCOJIU BBIIOJHUTHL KOMaHAbl ewf commit u system
reboot

Tak ke (JIdII-AUCK HAKJIAIBIBAET OrpaHWYeHusT Ha paboTy cepBepa - MPH JJINTEIbHONH paboTre
cucreMbl (HECKOJIBKO JIHEH WJIM HEJENb) MOXKET IIPOUCXOJMTDH 3aIllOJHEHUE BUPTYAILHON IaMsTH,
U TOTJIA CHCTEMa MOXKET caMa Mepe3arpy3uThbesa Jis odncTku namsaru. CoxpaHeHue U3MEeHEHHBIX
1apaMeTrpoB CepBEPa IPHU ITOM HE IIPOUCXOUT.
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Onucanume KaJuOPOBOYHBLIX KOHCTAHT

e Hysteresis — myTb K daitny KanuOpoBku rucrepe3uca. st KOppeKTUPOBKHU HEJTMHEHHDIX HCKA~
JKEHUI Pa3MepoB 00pa3Ia, MOy YAIINXCS BCIEICTBIE HATUINS ¥ The30KEPAMUKY THCTEPE3H-
ca, UCIOJIb3yeTcs KaaunOpoBouHbIil (aiis, cozmasaembrit mporpammoii "®emtoCkan Onnaiid 1o
BBEJIEHHBIM T10Jib30BaTesieM ganubiM (cM. 3.9.8). B arom nose ykasbiBaercs nyThb K aiiiy.

e Download on startup — 3uadenus 3Toro mapamerpa Yes uian No onpenessitor, OyIeT Jiu cepBep
ABTOMATUYECKU 3arpyzKaThbCdAd PN BKJIIIOYCHUU.

e Client Interface — mazBanue kimerckoro narepdeiica. ¥ KIneHTa IpU MOACOEIUHEHUE OYy1eT
3arpyzken maTepdeiic OKHa mapamMerpos ¢ 3tuM uMmeHeM u pacmmpenuem XMLY Texymras
Bepcus uaTepdeiica — “fsvarlist.1.4%.

e Security — paszes onuuii mm@poBaHU.

— Encryption - pexkum ycranosku nmapamerpos mudposanus — 6e3 mudposanus (Disable),
ucnoab30BarTh Hactpoiiku cepsepa (Force Server Parameters) wiv HacTpoiiku KjiueHTa
(Accept Client Parameters). B ciyuae, eciu ycraHOB/I€H PEKUM UCIOJIH30BAHUS MAPa-
METPOB CepBepa, y KIHEHTA JOJKEH ObITh YCTAHOBJIEH AHAJOTMYHBIA DEKUM - HHAYE OH
HE CMOXKET MOJIKIIOYUTHCS.

— Message Digest - pexxum reHepanuy TOIMUCH OJIOKA JTAHHBIX.

* Cipher - ajgropurm mudpoBanus.

* Mode - pexxum mudposanus - 6rokamu (ECB), nemoukoit (CBC) wmin ¢ obpaTHoit
cea3bio (CFB).

* Key Length - myiuna ceccmonHOro Kjiio4da, cam KJII04 F€HEePUPYETCH aBTOMATUIECKH.

x Padding - meron monosnenust 6,10ka JAHHBIX JI0 KPATHOW JJIMHBL (HYJISSMU WJIH 110
angropurmy PKCST).

e DAC Max., V - makcumanbaoe Bbixonuoe nampsizkenue [TATI. Hampsikenue Bapbupyercs B
muanazone or —DACMax no DACMaz. Crangapraoe 3nadenue — 3 B.

e ADC Max., V - makcumajiabHoe BxomHoe Hampsikenuwe AIIIl. Hanpsikenwe Bapbupyercs B
muanaszone or —ADCMax no ADC M ax. Crangaprroe 3aagenue — 10 B.

e Ut - mapameTphl TeHEPATOPA OTIOPHOTO HamNpsyKeHus Uy.

— Max., V - MmakcuMasibHOE BBIXOIHOE HANPsiKEHIe TeHePATOPAa OMMOPHOro HanpszkeHus Uy.
CranmaprHoe 3Hadenue — 9 B.
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— Bias, mV - cmernenne mysisi renepaTopa onopHoro namnpskenus Uy.

e Freq. Max., KHz - makcumanbhas gacTora remeparopa dactorbl. CTaHIAPTHOE 3HAYEHUE —

10000 K.

e 7Z Ampl. Max., mV - MakcuMaIbHOE HANPsi?KeHUe rereparopa dactorbl. CraHmapTHOE 3HAYE-
une — 500 mB.

e PI Gains Scale - macmrrabupyoImuii MHOKUTE/Ib MPOMOPIMOHAIBFHOTO W WHTETPATIBHOTO 3Be-
HbeB. BHyTpeHHee MpeaCcTaBIeHne MO3BOJISIET 33/1aBaTh 3HAYEHUS 3BEHHEB B JTMAMA30HE OT
—215 10 2'5 — 1, HO paboTa ¢ TAKUME BeJWIMHAME HeynoOHa JJIS HOIb30BaTesd. I1osToMy
BBOJIUTCS MACHITAOUPYIOIINI MHOYXKHUTEb, W IOJb30BATETh PAOOTAET C BEJIWYWHON, PABHON
Gainx 2~ PIGainsSeale  Crapaprroe 3nagenne — 6 (coorBercrByer MaciTabUpyOIEeMy Koagh-
dburmenty 1/64.

Inverse Z - nanpasienne nossgpusanuu TpyoOku. [IpuHaaTo, 910 ecau npu nomade moI0KATE b=
HO PA3HOCTH TMOTEHITHAJIOB Ha, Z-00KJIaIKN MHE30MAHUITYIITOPA OH C2KUMAEeTCs, To InverseZ =
Yes, ecnu pactsaruBaercs, To InverseZ = No.

Precise X,Y DACs - nasuuue B 3jeKTponuke ycumauresneidn X,Y 71 CKAHUPOBAHUS C MOBbI-
MIIEHHBIM Pa3PEIIeHuEM.

Reduced Z DAC - nanu4aue B 3JIEKTPOHUKE YCUJIUTENS 7 JJis CKAHUPOBAHUS C TIOBBIIIIEHHBIM
paspereHneM.

Sensitivity - 4yBCTBUTEIBHOCTH NHE3OMAHMIIYIATOPA. JHAYEHHS 9yBCTBUTEIHLHOCTH MOXKHO
MEHSTh [IPH IIPOBEJIEHUH KaJIuOPOBKHY IIbe30CKaHepa. Hampumep, eciu yCTaHOBJIEHa 1yBCTBH-
TeNbHOCTD X Sensitivity = X sens0, ¥ HEPHOJL PeIIeTKH IpaduTa Ipu KaIHOPOBOYHBIX H3Mepe-
HUSX TIOJy9YaeTCsd PaBHBIM L, a TaDJIMYIHOE 3HAYEHWE DPABHO L1, TO MpPAaBUIBHOE 3HAYEHUE
9yBCTBUTEJHHOCTHA HAXOIUTC 1O (HOpMYyIIe

XsensO
Xsensl = L Ll
0

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

s mbe3ockanepa ¢ auanaszoHamMu ckanmpoBaHud 1o X-Y-Z 10 x 10 X 2 ym cTaHIapTHBIMHU
3HAYEHUSAME ABIAIOTCA 45 X 45 X 7 um/B.

e Gains - K03 UIUEHTHI yCUIEHUsT BBICOKOBOJBTHBIX ycuauTesei. BoixomHoe Hampskenue
ITAII, ymHOXKeHHOE Ha 3TH KO3(D(PUIUEHTDI, IOAAeTCs Ha OOKJIAAKYU IIHE30MAHMILYIATOPOB.

X - ko3 durment ycumenus no ocu X. Cranmaprroe 3HaueHue — 40.

— X Precise - koadduimenT ycuneHus mo ocu X yCUIUTES C MOBBIIIEHHBIM PA3PEIICHUEM.
CrangapTHoe 3Hadenne — 1.25.

Y - koaddurment ycunenus mo ocu Y. Crangapraoe 3uadenue — 40.

Y Precise - koadbdunment ycumenus mo ocu Y yCUIUTEIsS C TOBBIIEHHBIM PA3PEIIEHAEM.
CramgaprHoe 3nadenne — 1.25.



IHpunoxenne C. Onwucanmne KajguOPOBOYHBIX KOHCTAHT 126

— 7 - koaddunuent ycunenus: o ocu Z. CranmaprHoe 3Hadenue — 40.

— Z Reduced - ko3 duriueHT ycumeHus mo OCu Z yCUIUTE s C TIOBBITIEHHBIM PA3PEIIEHTEM.
CrangapTHoe 3HadeHne — 2.5.

e Resistance - mapamerpsl ycunuTeas CUrHaa, cauMaemoro no kaunasy Conductivity B pe3u-
CTUBHOM DpeXKHMeE.

— Rfb, MOm - comporussienne 00paTHON CBA3W OMEPAIMOHHOrO ycuauresis. CTaHnmapTHOE
saadenne — 3 MOw.

— Mode - peskuM Mosaun OMOPHOTO HANpPsiyKeHust Uy — HATPSIMYTO WJIH Yepe3 JenTens (pu
MOJKJIIOYEHNN Yepe3 Kabesb "Pe3nCcTHBHBIN peskuM®).

* Ra, KOm - conporussienue nieqa jgemurens a. Crapgapraoe 3nadenne — 10 KOwm.

x Rb, Om - comporusnenue mieda nemurens b. Crangapraoe 3nadenue — 10 Owm.

e STM - mapamerpst rosoBku ajis pexkuma CTM.

— Rfb, MOm - conporusiienune 0bparHoit cBsi3u oneparuonuoro ycuauress B CTM-romoske
(puc. C.1).

— It Max., nA - TOK HaCbllEHUs], PACCYMTHIBACTCA aBTOMaTnYecKu 110 Hanpszkeruio ATIIT
¥ COMPOTHUBJIEHUIO OOPATHON CBSI3H.

— Inverse Feedback - pexxum maBepcrm obparTHO# cBA3W. Ecam 1st KOPPEKIUH MTOJIO0KU-
TeJILHOrO 3HAYEHNUsT OMMUOKKN OOPATHOM CBA3U TpeOyeTcs yBeJIWdeHne CUTHAJIA 00paTHO
cBasu (ysanenue obpasua or 3ou1a), 10 InverseFeedback = No, eciu rpebyercs yMeHb-
ImeHne CurHaja obpartHoit ces3u, To InverseFeedback = Yes. CranmapTHoe 3HAYEHNE —
No.

— Inverse It - pexxum mHBEpCcHU 3HAYEHUsT OIMUOKK OOparTHON cBaA3u. Ecim B 1enn curaa-
JIa, OIUOKM €CTh WHBEPTUPYIOIIHIA 3/IeMeHT (HAIPUMED, ONMEPAIMOHHbIH YCHIATE D), TO
Inverselt = Yes, unaue Inverselt = No. CranmapTHoe 3HaUeHTE — Yes.

— Feedback Channel - nomep kanama AIIII 1, Ha KOTOPOM PErUCTPUPYETCsE CUTHAJ OIIUOKU
obparnoii csa3u. CranmaprHoe 3Havenne — 0.

e AFM - mapamerpni rojosku 15 pexxknma ACM.

— Force Max., nN - makcuMa/ibHAsT PETUCTPUPYEMAsT CUJIa B3ANMOIEHCTBUsT 30HI-00pa3err.
STO 3Ha4YE€HHNE BCETrJa ABJIAECTCA HpI/I6J’II/IBI/ITeJILHbIM, peasibHOE 3HAYEHUNE YCTaHABINBAECTCA
oCJIe KAJUOPOBKY T'OJIOBKHU TI0 KPUBOH MOIBOAA-OTBO/IA.

— Inverse Feedback - peskum muBepcun obparnoii cBsi3u. CranmapTHoe 3HaUeHne — NO.

— Inverse Force - pexxum unBepcun 3Hadenus omubdku obparuoii cea3u. CranmapTHoe 3HA-
genue — No.

— Feedback Channel - nomep kanaga AIIII 1, Ha KOTOPOM PErUCTPUPYETCS] CUTHAJ OIIUOKA
obparnoii cest3u. CranmgaprHoe 3Hagvenwue - 0.

— Cantilever Rigidity, N/m - 3KecTKOCTh KaHTHJEBEpA, STy BEJIWYMHY MOXKHO y3HATh B
crenudUKAIIU YCTAHOBJIEHHOTO KaHTUJIEBEpa. [lapaMeTp *KeCTKOCTH UCTIOJIb3YeTCsT JIJIs
mpeoOpa3OBAHMA BEJUYMHBI OTKJIOHEHWs KaHTUIeBepa dZ B culy B3aumopeiicreus dF
no dopmyne dF = dZ x (Cantilever Rigidity).

e RAFM - napamerpsl rosioBgu s pesonancHoro pexxuma ACM (PACM).
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Puc. C.1. CTM-ronoBka — Bua cHu3y. BugeH HOMWHAJ COMPOTHUBJIEHUsS OOPATHON CBS3W OIMEPAIMOHHOTO
YCUJIUTE IS,
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Deflection Max., mV - MakcuMajibHOE DErHCTPUPYEMOE 3HAYEHUE CUTHAJA CPETHEKBA-
PATHYHOIO JIETEKTOPA AMILJIATY/IbI.

Inverse Feedback - pexxum unBepcun oOparHOil CBA3M.
Inverse Deflection - pexkum mHBepcuu 3HAUEHUS OMUOKYM OOPATHON CBSI3H.

Feedback Channel - nomep kanaa AIIII 1, Ha KOTOPOM PErUCTPUPYETCS] CUTHAJ OTIUOKH
0OpaTHOM CBA3M.

Cantilever Rigidity, N/m - xkecrkocrb KaHTHI€BEDA.

e DACs - agpeca ITATI-0B, OTBETCTBEHHBIX 32 PA3JINUYHbBIE KOHTPOJIJIEPHI ¥ YCUTUTEIH.

X - ycunurens X. CrangapTHoe 3HaYeHue — 8.

X Precise - ycunurens X moBbiiieHHOro pasperiennsi. CrangaprHoe 3HaYenue — 9.

Y - ycunurens Y. Cranmapraoe 3Hadenue — 10.

Y Precise - ycunurens Y nosbiienHoro paspetnenusi. Crangapraoe 3nagenue — 11,

Z - ycummrens Z. CramgaprHoe 3nadenne — 12.

Z Reduced - ycunuress 7 moBbimeHHOr0 paspermenus. CrangapTHoe 3nadenne — 13.

Ut - rereparop omnopuoro Hamnpsizkenust U;. CrammaptHoe 3uauenne — 0.

Stepper - koHTpoOJLIEP MIAaroBoro asuraress. CTaHJapTHOe 3HaYeHUe — 7.

Generators Data - perucrp JaHHBIX TeHEPATOPOB YacTOThl. CTaHIapTHOE 3HAYEHUE — 5.

Generators Configuration - peructp KoHpUTypaIiy FeHepaTOPOB 4acTOThl. CTaHIAPTHOE
3HadeHue — 6.

Controller 1 - Bcnomoraresibubiit Kourposuiep 1. Crangapraoe 3uadenue — 1.
Controller 2 - BciomorarenbubIil KOHTpOAEp 2. CTaHgapTHOe 3HAUEHHE — 2.

Temperature - KorTposiep Tepmocrara. CrangapTHoe 3HAUEHHE — 3.

e DSP Timing - onopubie gacTorbl curaaabaoro mporeccopa, ITATIos u AITII.

DSP Freq., MHz - TakTOBast 9aCTOTa CUTHAIHLHOTO MTPOIIECCOPA, PABHA, YIBOEHHOH YaCTOTE
3aJa101mero Keapiesoro reaeparopa. Cranmapraoe 3Hadenne — 32.768 MI .

DAC Clock, MHz - rakroBas gacrora I1ATlos. CranmaprHoe 3nadenne — 4.096 M.
ADC Clock, MHz - takroBas gacrora AIIIIl. Crangapraoe 3nagenue — 1.024 MT'm.
Timer - 9acTOTHI NPePHIBAHASA TaMePa CUTHAIBLHOTO MPOIECCOPA.

* Resolution, pus - paspeiienue (dacrora npepbiBaHus KparHa paspemenuio). Crax-
JapTHOe 3Ha4deHue — 5.9542 pc.
x Freq., KHz - gactora npepsiBanus. Crangapraoe 3uadenne — 60.0147 KI'.

ADC Read Freq., KHz - gacrora onudposku curaana AIIIl. PaccunrbiBaercs aBroma-
TUYECKU.

Feedback DAC Update Freq., KHz - gacrora obHOBIEHHSI CHTHATIA OOPATHON CBSI3W.
PaccunThiBaeTcs aBTOMATHYIECKH.

Max. DAC Update Freq, KHz - makcumasnbHas gacrora obnoBsienus: 3nadenwii [TATI.
PaCC'{I/ITbIBaeTCH ABTOMATUYECKHN.

e Stepper - HACTPOHKA KOHTPOJJIEPA ITArOBOrO ABUTATENsA. KOHTPOJIIED MArOBOTO JBUTATEJIS
COBMEIIEH ¢ KOMMYTaTopoM BXomabIX KaHanos AIIIl, mosromy dacrh ero HACTPOEK OTHOCHTCS
K KOMMYTaTODy.
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— Step Size, nm - pasmep oxuoro mrara. CraggaprHoe 3Haderne — 20 HM.

— Speed, nm/s - CKOPOCTDH MEPEMEIIIEHNUST, 3aBUCUAT OT BEJMYHMHBI I1ara, O'PAHUYEHA CBEPXY
anmapaTHBIMA BO3MOXKHOCTSIMH KOHTPOJIIEPA, TAK 9TO HAYMHASA C HEKOTOPBIX CKOPOCTEH
KOHTPOJIJIED HAYHMHAET IIPOIYCKATDH IIArW, W YCTAHOBJEHHAS 3/16Ch CKOPOCTH MOXKET He
coorBercroBarb geiicrsuresnbhoii. Crangapruoe 3uadenue — 1630.84 nm/c.

— "Forward"Value - 3Hauenne 6ura Hanpas/ieHus J1s 1oasoaa oopasua. CraggapTHoe 3Ha-
qenne — 0.

— "Backward"Value - 3nauenune bura HanpasieHus g orBoaa obpasua. CrangaprHoe 3Ha-
qenne — 1.

— "Power On/Off"Feature - Ha HEKOTODPBIX MOJEIAX KOHTPOJIIEPOB €CTh OTAEIbHBIN OHT
JIJIsL BKJIIOYEHHUs] U BBIKJIFOYEHHS [IMTAHUs IIAarOBOIO JABUrATEJIsI, STOT IIapaMerp 3aaeT
Hasimuaue 1o Bo3moxkuHoctu. CranmaprHoe 3Hadenue — Disabled.

— Power - napameTrpsl yrpaBiieHus MUTAHAEM.

x "On"Value - 3nauenne 6mra nmuranusa ajsa coctosansa "Bkaodeno".
x "Off"Value - 3mauenne 6Gura muTaHus I8 COCTOSHUS "Bohikmodeno".

— Bits - coorBeTcTBHE OUTOB KOHTPOJIIEPA OTAETBHBIM (DYHKITHIM.

* Direction - OuT HaIpaBIEHUS IBUKEHUSI.

* Step - Our mara. Bpamenue 1maroBoro JBUTaTe s BBITOJIHAETCS MyTEM IIyJIbCAIUN
COCTOAHUA OUTA.

* Power - Out nuTaHus.
* Channels - 6uThl ypaBjenns KaHaJaMud KOMMYTaTOPA.

ADC 1 (Feedback) - xommyrarop AIIII 1. Homep kanaja 3a1aeTcs YUCIOM OT
0 10 3, 9TO B JIBOMYHOM TIPEICTABJICHUH BBINVISIUT KaK J1Ba OUTa WH(MOPMAIUH.
Hywmepaiusa 6uros 3agaer orobpazkerue GuToB 3Toro yucia (Miaaui-HyaeBoil )
Ha Ourbl KoHTpoJuiepa. AIIII 1 ucnosnb3yercs i ouuPOBKY CUIHAJIA, OLIUOKHI
0OpaTHOM CBA3M.

ADC 2 (Friction etc.) - kommyrarop AIIIT 2. Homep kanasa 3ajaercs 4ucjiom
ot 0 710 7, 9TO B IBOUYHOM TMPEACTABICHUN BBHITJISAUT KaK 3 6uTa nHMOPMAIUH.
AT 2 ucnonw3yercst Jist OIUMPOBKU MPOU3BOJIBLHBIX CUTHAJIOB.

e Landing - mapameTrps! onepanuu moaIBoaa 00pa3Ia.

— It, % - BenWuUMHA TYHHEJHHOrO TOKA, B MPOIEHTAX OT OMOPHOTO 3HAYEHWS, TPH KOTO-
Poii OABO OyIeT OCTAHOBJIEH. DTOT MAPAMETP BBEJEH I TOrO, YTOOBI IIPH TOABOJIE B
pexkume CTM ne nospeauts urmy. Crangapraoe 3uadenne — 30%.

— Speed, nm/s - ckopoctsb moasoga. CrangaprHoe 3uadenne — 401.168 mm/c.

— Max. Length, nm - makcumajbHast AauHA TOABOAA. FKcim obpaser ObLT MOIBEIEH HA ITY
BEJINYUHY, & KOHTAKTa C TOBEPXHOCTHIO TaK W HE MPOU3OIIIO, TO TOIABOJI OyIeT ocTa-
HOBJIEH, W KJIMEHTCKas MPOrpaMMa moTpedyeT BMenareabcTBa oneparopa. CranmapTHoe
saadenue — 200 pm.

— Update Precision, nm - gacToTa, ¢ KOTOPOii MO3UINA CTOJMKA OOHOBJIAETCSA HA CTOPOHE
kiauenta. Crangapraoe 3uadenue — 200 HM.

— Draw Back on Every Step - Bkiiouenune pexxkuma "ocTopoxkuOro” moasoga. B stom pexu-
Me Iepell KaxXKIbIM IIaroM CTOJIMK BBIABHIAeTCs Mbe30KePaMHUKOH BIEpes A0 OTKa3a, U
TOJBKO €CTH He ObLIO KOHTAKTA C MOBEPXHOCTHIO, TEIAeTCA ONWH WA HECKOJILKO IIArOB.
Eciu ke KOHTAaKT IPOU30IIe]I, TO IOABOL, CINTACTCA 3aBEPIICHHBIM.
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— Drawback - onmun pexkuma ”0CTOpPOKHOIO® TOIBOIA.

* Speed, nm/s - CKOPOCTH MEPEMEITEHUST CTOINKA MTHE30KEPAMHUKOI.

* Precision, nm - TOYHOCTH MEpPEMEINEHUsT CTOJNKA MHE30KEPaMUKO (pa3mep mmara
MHE30KEPAMUKH).
x Step Length, nm - qmuHA mepemernennsi CTOJMKA, MATOBBIM JBUTATEIEM.

e Temperature - mapaMerpbl KaJUOPOBKYM TEPMOCTATA.

— Path - nmyrts x aiity kaaubposku tepmocrara. @opmar daiisia mompobHO OMWCaH B
npuaoxkenun D.

— Calibration Data - comep:xumoe (daitna KaauOpPOBKH.

e Auxiliary Port - BkjIOUeHHe TOMOJHUTENBHOTO KaHAJA JAHHBIX, HoaydaeMbix depe3 COM-
nopr. Eciin Bktouena sra yHKIMs, TO B CIIUCKE BO3MOXKHbBIX KAHAJIOB IIOABUTCS €I1e OJIMH,
c nazsanmeM Auxiliary.

e AUX - mapamerpsr COM-nopra

— Initialization File - myts k daitny uaunnanunsamuu. Qopmar daiiia omucaH B IPUIOKE-
aun B

— Data Units - euHHAIIBI ©3MEPEHNS TaHHDIX.

— Max. Data - MakcuMaJbHOE 3HAYEHHE NAHHBIX (MCIONb3YeTCs Il MpeoOpa3OBaHUs B
BLIODAHHBIE EIUHUIBI).

— COM Port Number - nomep COM-niopra.

— Configure - Bb3oB guasora kouduryparun COM-mopra.
e Network - cereBbre HACTPONKH.

— Listen ip - agpec TCP/IP, na koropoM cepBep 0:KUJAeT BXOAALIUE HOAKJIIOYEHUs KJIU-
eHTOB. MOKHO BRIOpPATH OIWH U3 aIPECOB, MPUCBOEHHBIX KOMITBIOTEPY, JTHOO BCE aapeca
cpaasy.

— Listen port - nopr TCP/IP, k koropomy nouksogamorcs Kiauenrbl. CranizaprHoe 3Ha-
genne — 25000. I[Ipu cmene 3HaUYEHHUS TOPTA HEOOXOIMMO TIOMEHSITH TIOPT B KJIUEHTCKOM
MTPOTPAMMHOM ODECIIEYEHHH .

— Max. Users - MakCuMaJIbHOE KOJIMYECTBO OJTHOBPEMEHHO IOAKIIOYEHHBIX T0JIb30BATEIEH.
CranmaprHoe 3nadenne — 20 10b30BaTENEH].

— Buffer Size, Kb - pa3zmep Oydepa ormpasisiembix nanuabix. [Ipu 3anonuenun Oydepa
HOBBIE JIAHHBIE CKAHUPOBAHUS OY/ILYT TEPATHCS, IEPEIABATHCS OYIYyT TOIBKO CIIyKeOHbIE
coobuenust. Crangapraoe 3uadedue — 1 MO.

— Max. Buffer Size, Kb - makcumanbsublit pazmep 6ydepa ormpasiseMbix coobienuii. [Ipu
npeBblieHnn pasMepa Oydepa kiment Gyer orcoeaunen. Crangapraoe 3uadenue — 1280
Ke6.

— Max. Idle Timeout, min - MakCHMaJIbHBII MEPUO BPEMEHHU, B TEYEHUH KOTOPOTO KJIH-
€HT, TIO/ICOEINHEHHBIN B PEXKMMe yIPABIeHUS MHKPOCKOIIOM, MOXKeT “Moa4darh’. Ecan B
TEYEHUU STOrO IEPUOA KJIMEHT He [IPOU3BeJ HUKAKUX JefcTBuil, OH Oy/€T OTKJII0OYEH OT
YIIPABJIEHNST MEKPOCKOIIOM, ¥ TIEpEeHIeT B PEXXUM HaO/I0neHns1. 3Hadere () COOTBETCTBY-
er GeckoneuHOMY Tepuoay Mondanus. Cranmapraoe 3uadenue — 1440 mun. (24 gaca).
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— Max. Authentication Timeout, sec - Bpemsi, B Te4eHHH KOTOPOI'O HOAKIOYATOIIMIACT K-
er go/KeH ayreHTuduupoBarbes. 11o ueredennn 3T0oro BpeMeHu KJIHEHT Oyer aBTo-
MATHYeCKW OTKJIOYEH. JTOT mapaMerp BBeJIEH miis mpemoTsparienns DoS arak. Cran-
naprHoe 3HadeHue — 180 c¢. (3 MuH.).

e HTTP Server - Bruiiouenne Becrpoennoro HTTP cepBepa. Dra onnus 3amyckaer BUPTYAJIbHbIN
HTTP cepBep, Ha KOTOpHIH OyIyT BHIKJIAIBIBATHCS CKAHUPYEMbIe W300parkenus B popmare
JPEG c mmenavu image(.jpeg u imagel.jpeg, W COHUCKA TEKYIIUX MapaMeTpoB C MMEHAMU
image0.txt m imagel.txt.

e HTTP - napamerpst HTTP cepsepa.

Listen ip - agpec TCP /IP, Ha KOTOPOM CepBep OKUIAET BXOISAIINE MOIKIIOYEHHS.

Listen port - moprt BeG-cepBepa. Cranmapraoe 3uaueHne — 80.

- Max USQI“S - MAaKCHUMaJIbHOE KOJIN1ECTBO OJJHOBPEMEHHO IIOAKJ/IIOYE€HHDbIX KJIMEHTOB. CTaH—
naptHoe 3Hadenne — 10.

Refresh Timeout, sec - mepuos 00HOBIEHNST N300paXKEHUit U CTUCKOB TapameTpon. CraH-
naptHoe 3Hadenne — 60 c.

e Video Capture - Briouenue pujgeoszaxsara. CepBep MOXKeT IEPUOIUIECKH 3aXBATHIBATH U300-
PaXKEHHE C BHJICOKAMEDDI, MOAKJIIOYCHHOM K OJIOKY yIIPABIEHUs, U [EPEJIABATH €I0 KJIUEHTAM.
Tax ke OH MOXKET COXPaHATh W300pAKEHNE HA JIOKAJTHHOM JTUCKE.

e Video - mapameTpbl BHIEO3aXBATA.

— Camera - BBIOOP KaMephl.

— Configure - kouduryparys KaMepsbl.

Period, sec - nepuon 3axsara. Crangaprroe 3nagenne — 30 cek.
— Save to File - Briogaer coxpanenue B ¢aii.

— File path - nyrs x daiiny.

Publish to WWW - ny6iukanus n3o0parkenus Ha BCTPOEHHOM BeO-cepsepe (Ommus J0-
CTYIIHA TOJIBKO €CJIU CEPBED BKJIIOYEH).

— WWW file name - mmsa pecypca, KOTOpbIit OyIeT TOCTyTeH Ha BeO-cepBepe.

e PIC USB controller - BiltoYeHre JOMOTHUTEIHHOIO KOHTPOJIEpA Ha 6a3e MUKPOIPOLECcopa
PIC16C765.

e PIC16C765 - mapameTpbl KOHTPOJLIEPA.

— CLSID - cucremubiit ujeHTH(DUKAIMOHHBIT HOMED yCTPOWCTBA.

— Device number - nopsikoBbliii Homep ycrpoiicrsa (Hauunaercs ¢ 0) — 1iist BBIGOpa yCTpoii-
CTBa B CJIyYae, €CIU MOAKIIOYEHO HECKOJIHKO YCTPOWCTB.

e Alarm action - BKiIIOYeHEE TaiimMepa JJisl 3allyCKa MPOM3BOJILHOrO JAeHCTBUsI. DTa QyHKIWS
[I03BOJIFET OJIMH Pa3 WJIM [1ePUOJIUYECKH BBIIOJHATDH IIPOU3BOJIbHOE JeiiCTBUE IIyTeM BbI30Ba
dyHkuuu B 331aBaeMoit nosb3zosareiaem 6ubiaunoreke (DLL).

e Alarm - macTpoiika Taiimepa u JeiCTBUA.

— Type - Tun coObITHSA - OMUHOYHOE WU IIEPUOIATIECKOE,
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— Start date - mara u BpeMmsi mepBOro 3amycka JefdcTBus.

* Year - Tog.
x Month - mecsir.
* Day - nenb.
* Hour - gac.
* Min - MmuayTA.
x Sec - CeKyH/Ia.
— Period - nepuoguanOCTD MOBTOPA JI€HCTBHSA.
* Days - qun.
* Hours - gacsl.
* Minutes - MUHYTHI.

* Seconds - CeKyHIIBI.

e Watchdog - Bkirouenue cropoxesoro raiimepa (paboraer TOJIbKO Ha GJIOKAX YIIPABJIEHHs CO
BCTpOeHHbIMU 1uiaramu). [Ipu 3aBucanuu cepsepa (eciu o He cOpocuT TaliMep 3a yCTAHOB-
JIEHHHOE BpEMs 3a7epPyKKK) OJIOK yIPABICHUS OyIeT Tepe3arpykKeH.



IIpnnoxenue D

dOopmMmat (aiijia JaHHBIX
KaJINOPOBOYHOII KPpUBOII CTOJIUKA, C
KOHTPOJIMPYEMOI TeMIepaTypoi
ooOpa3sIa

Qait 3ammcai B TEKCTOBOM (POPMATE W COCTOUT W3 OmHOI cekmuu. CeKIus HaIMHAETCS 3aro-
JIOBKOM

[datal

U TPOJIOJIZKAETCS [0 KOHIA (paiina. B cekium comepKuTcst HECKOIBKO 3amuceii. 3amuch uMeer hop-
MaT

<HamnpsaxeHue>=<TeMIepaTypa>;

<HaIpsXeHWe> M <TeMIepaTypa> - BEUIECTBEHHbIE YUC/Ia B CTAHAAPTHOM HaydHOM (opmare, ¢
TOYKOI (.) B KAYECTBE JECATUUHOIO PA3IE/IUTels.
Hwke nipuBesien nipumep dbaitia MHAMAIN3AINH.

[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;
0.00=42.
0.33=45.
0.67=47.
1
1
3

O O O O U1l OO

e we

.00=49.
.33=50.
.00=60.

SO O O U1 o w;m

we we we we
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IIpunoxenne E

dOopmMmat daiija THAITUAJIN3AIAN
COM-noprta

Qait 3amncalH B TEKCTOBOM (OpMaTe W COCTOMT M3 HECKOIbKHMX ceknmii. ITopsmok ciemoBanus
ceknuil He nMeer 3HadeHus. KaxKmas cexips HAYMHAETCsl 3ar0JIOBKOM BHIA

[<uMa_cexmum> ]

¥ TIPOJIOIXKAETCS IO HAdaIa CIEIYIONed CeKIUN W KOHTA ¢aiiia. B KaxK 10l CeKIun ComeprKUTCs
HECKOJIbKO 3amuceil. 3anuch umeer popMar

<yMd_3anucu>=<3Ha4yeHue>;

B daiisie f0iKHbI ObITH ONUCAHBI CJEAYIOLIMe CeKluu: init, sample, var, var.scale (ue obs-
3aTeJIbHO) , var.display (He 06s3aTesIbHO).

B cekiun var omuchBaroTCs nepemenubie. VIMeHa MepeMEHHBIX MOTYT TOJCTABIATHCS CO 3HA-
koM $ B 3Hauenwms 3ammceil. B ToM ciydae, ecim CymecTByeT CEeKIWs var.scale, B 3TOH CEKIMU
MOTYT OBITH 33laHBI MACIITA0HBIE KOIDMUIUEHTHI /I MPeoOpa30BaHNs 3HAYEHUN MEPEMEHHBIX B
BeIl[eCTBEHHbIE Yncia. Toraa B OKHE NapaMeTpoB KJIMEHTCKOrO MPOrpaMMHOrO obecriedeHus OymayT
MOSIBIATHCS 3HAYEHUSA, YMHOKEHHbIE HA MAacIITabHble KOIQGUIUIHTEI. ECan cyIecTByer Cexims
var.display, B Heli MOTYT 33/aBaThCs AJTbLTEPHATHBHBbIE HA3BAHUS TEPEMEHHBIX, 0oJiee yI00HbIE
JUTST TIOJTh30BATEJIS.

B cekmum init JOMKHBI COAEPIKATHCS CJIETYIONINE 3aTUCH:

e RdInterval - MaKCUMAJIbHbII HHTEPBaJ (B MUIMCEKYH/IAX) MEXKIY JABYMS IIOCJIEIbIBATE b
HBIMU CAMBOJIAMU, CYATBIBAEMBIMHA C IOPTA.

e RdTotMult - MakcuMaJbHOE BpEMA CUUTHIBAHUSA OJHOTO CHUMBOJIA.

e RdTotConst - MOCTOSHHASA CINTHIBAHNUS; CINThIBAHUE C TTIOPTA CTPOKU B N CMMBOJIOB TpephIBa-
€TCS 110 TaliM-ay Ty, €CJIA BPeMs CUNTHIBAHKSA CTPOKH IIPEBBIIAET 3Hadenne, papaoe N*RdTotMult+RdTot
00 MHTEPBAJI MEXK/Y HPUXOAOM JIBYX IIOCJIE€I0BATEIbHBIX CHMBOJIOB IIPEBBIIIACT 3HAYECHUE
RdInterval.

e WrTotMult - MakCcUMaJIbHOE BpeM4 3alUCU OJHOTO CUMBOJIA.

e WrTotConst - moCTOSTHHAS 3aINCH.
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e Speed - dopmylia, 3ajam0l1as MAKCUMAIbHYIO CKOPOCTh chHaTus Janubix (B [eprax). B dop-
MyJie MOI'YT ObITb HCIIOJIb30BaHbI IIEPEMEHHbIE, BEIIECTBEHHbIE 4MCJIa, onepauud + - * / u
ckoOku ( ). Omepaluu yMHOXKEHUS] U JEJIEHUs] MMEIOT MPUOPUTET HAJ, OMEPAIMSMY CJIOMKE-
HUAS W BBITUTAHUSI.

e init - CTpOKA MHUIMAIN3AIUA YCTPONHCTBA; CTPOKA COCTOUT M3 YMCJIOBBIX 3HAUEHUN, 3a/1ep-
KeK U escape-pyHKIui, pa3aeJeHHbIX 3aMAThIMA. 1UCI0OBbIE 3HAYEHUS ITPEACTABISAIOTCS B
pecaruanoM (Hanpumep 123), mecrHaanarepudnom (Hanmpumep Oxal) WM BOCHBMEPUYHOM
(0175) Buze. Kaxkmoe umcsioBoe 3HadeHue COOTBETCTBYET OAHOMY OaiiTy HOCHLIAEMOM MH-
dopmaruu. 3agepKKA 3alUCBIBACTCS B Bujle '<BpeMs B MUILINCEKyHOax>, Haupumep !500.
Escape-dyHukims - 0qHO U3 CAEIYIOMNUX 3HAYECHUI:

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

— CLRBREAK
e init_read - 4ymcy0 OalT, KOTOPHIE HYKHO CIATATDH MTOCJIE TIOCHIJIKNA CTPOKK init
B cekmun sample MOKHBI COIEPKATHCS CIICTYIONIAE 3AITUCH:

e init - CTpOKa MHMUIMAIM3AINN CUYATHIBAHUS OMHOrO 3HadeHusi. CTpPOKa COCTOUT TOJHKO W3
YUCJIOBBIX 3HAUEHUN, Pa3/IeJeHHBIX 3aMSITHIMU.

e init_read - umcyio OaliT, KOTOPHIE HYKHO CIYUTATDH MOCJIE TOCHIJIKA CTPOKX init.
e lobyte - cTpOKa MHUIMAIM3ANNN CUNTHIBAHUS HUXKHEr0 OafiTa 3HAYEHUSI.
e lobyte_read - uucyio 6aiiT, KOTOpbIe HY>KHO CYMTATH MOCJE MOCHUIKKA CTPOKH lobyte.

e lobyte_offset - cMmeleHne K HUKHEMY OAlTy B CIYMTAHHON CTPOKE, MOXKET OBITH OTPHIIA-
TeJIbHBIM.

e hibyte - cTpoKa MHUIMAIM3ANNN CYNTHIBAHUS BEpXHero OaiiTa 3HAYEHNUs.
e hibyte_read - uucsio 6aiiT, KOTOpbIe HYKHO CYMTAThH MOCJE MOCHUIKKA CTPOKH hibyte.

e hibyte_offset - cMmerenune kK BepxHeMy OaiiTy B CYUTAHHON CTPOKE, MOXKET OBITH OTPHIIA-
TeJTbHBIM.

Ob61mienre ¢ TOPTOM MPOUCXOTUT CJACAYIONIM 00Pa30M:

e IIpu 3arpyske DSP, eciu BRIIOUEH JONOJHUTEIbHDI KaHaT JaHHBIX (?77), OPOUCXOIUT TIO-
couika B BeiOpanubiii COM-nopt crpoku [init]init u cuurbBaerca [init]init_read Gaiir.
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e B kax0it ToUKe M300pakeHwsi B IOPT MOCHLIAETCH CTPOKAa [samplelinit u cumTbIiBaeTCH
[sample]init_read Oaiir. Ilocie ux cumrbiBanus moceliaercd Crpoka [sample]lobyte u
cunThiBaercst [sample]lobyte_read 6Gaiit. 3aTem aHATIOTHIHBIM 0OPA30M TIOCHLIAETCS CTPOKA,
[sample]hibyte u cunthiBaercs [sample]hibyte_read 6aiiT. I3 cCIUNTAHHBIX MAHHBIX JJIH-
Hoii [sample]init_read + [sample]lobyte_read+ [sample]hibyte_read Gepyrcs nBa Oaii-
Ta co cmemeHuaMu [sample]init_read + [sample]lobyte_offset u [sample]linit_read
+ [sample]lobyte_read + [sample]lhibyte_offset, u3 koropsix dhopmupyercs 16-6uTHbIi
pesynbTaT

Huxe npusesen npumep daiiia nHAMUIATH3AIAN.

[init]

RdInterval=500;

RdTotConst=500;

RdTotMult=500;

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

WrTotConst=0;

WrTotMult=0;

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

[sample]

hibyte=0xa6;

hibyte_offset=0;

hibyte_read=1;
init=0x30,$C_DvdReg,0x1c,$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;



IIpnaoxkenue F

IlapameTpsl 3-X MepHBIX
N300pakKeHu’ii

[Ipu BBIBOME 3-X MEpHBIX U300pakeHuit ucnob3yorcs dyaknun oudtmmorek OpenGL. TlosTomy
napaMerpbl TpexMepHbIX u3obpazkenuii (puc. F.1) orpaxkaior napamerpbl, UCIOIb3yEeMbIE B ypaB-
nenuu ocseennoctu (lighting equation), ucnonbszyemom srumu 6ubsnuorekamu. Boirssiaur oHo cie-
JaytoruM 00pa3oMm:

L=1y + RY - 1§+ (RN Ik + RY - 15 - (N-Np)+ RY - 1L - (Ny - Ny,)®
1=1

hIM

)

31ech
o M . Nurencusnocts usmydenns marepuana (Mat. Emission).
o R - orpaskaiomast criocobHOCTH MaTepnama ays paccesaroro ceera (Mat. Color).

° R%I - OoTpazKalolas CrnocobHOCTh MaTepuasa s Hanpasiaensoro csera (Mat. Color).

Rg/[ - oTpaKkalolas CrocobHOCTh MaTepuasa g orpaxkaemoro ceera (Mat. Specular)
e 5 - mHTEHCHBHOCTH COBCTBEHHOMN OCBeIe S Ambient
a meHHocTy npocrpancTsa (Scene Ambien

® 7 - YHCJI0O MCTOYHUKOB CBeTa (B HAIIEM Cjydae - 1, ecim OcBellleHue BKIOYeHO, u 0, eciu
BBIKJIIOYEHO, 3a/1aeTcst KoMaHoi MeHio Bu/ Tloxcerka)

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. F.1. [TapameTpsl TpexMepHbIX N300parKeHuH
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e It - ynrencusnocts paccesmmoro csera (Light Ambient)
e 5 - unrencusnocTs Hanpasiennoro csera (Light Diffuse)

I5" - uurencusnocTs orpaskaemoro csera (Light Specular)

e N - BEKTOp HOPMAJIHU K IIOBEPXHOCTH

e N, - BEKTOP HAIPABJICHUHA W3 TOYKH IIOBEPXHOCTU HA UCTOYHUK CBETA
e Ny - BEKTOD HAIIDABJICHUH W3 TOYKU IOBEPXHOCTU HA HABIIOIATEI S

e ShM - cgerumocts marepuamna (Material Shininess)

B mamrem ciyuae ucnosb3yercs mojienb, B kotopoit R = RM | u sror mapamerp naswisaercs Lger
marepuasia. Ecaun Ha 3aknaanke O6mmee ormeuen duiar OgHOIBETHAS, TO I[BET MaTepuaja OyIaer
Oparbcs ¢ 3akiiaaku L[Ber marepuasia, B IPOTUBHOM CJIydae - U3 TEKYIel MaJuTpbl B COOTBETCTBUN
C BBICOTOI TOYKH.

R, G u B cocraBasionye Kaxkgoro mapaMerpa MOXKHO 3aJaThb KaK C IHOMOIIbIO JIMHEEK IIPO-
KPYTKH, TaK M C IOMOIIBIO JUAJIOra BbIOOpa LBETA. DTOT AUAJOL [OABJISETCH IPU HAXKATHH JIEBOM
KHOIIKOI MbILIM HA IBETHOM KBaJpaTe, PACIIOJI0KEHHOM B IIPABOIl 4aCTH COOTBETCTBYOIIEH 3aKJ1a 1
KH.

Tekymre HACTPONUKH MOXKHO COXpAaHUTDH B (haitn ¢ pacmupennem .3dopt, cauTars u3 HEro, Ujn
BOCCTAHOBUTH 3HAYEHHUS 110 YMOTYAHUIO.



ITpunoxenne G

IlapaMeTphbl HHIepoXoBaTOCTHU
IIOBEPXHOCTU

[ITepoxoBaTOCTH MOBEPXHOCTH — COBOKYITHOCTH HEPOBHOCTE TIOBEPXHOCTH C OTHOCUTETHHO MAJTbI-
MU I[IATaMU, BBIJEIEHHAs, HATIPUMED, C TOMOIIBI0 6a30BOM JTUHUA WK 9acTh iockocTu. OieHnBaTh
IepoXoBaTOCTh noBepxuocTu B mporpamme PemtoCkan OHnaiiH MOXKHO Kak JIJisl TIOBEPXHOCTH, TaK
U JIjIsi KOHKPETHOIO BbIJIEJIEHHOIO IPOMUIIS BIOJb 33/IAHHOIO OTPe3Ka. B mepBoM ciydae KOMaH/Ia
BBI3bIBAETCS B MeHI0 Maremarnka/ AHaiu3 1mepoxoBaTrocTH . JIjist TOro 4To6bl BHIBECTH DE3YJIbTa-
THI JI7Is1 TPOQUIIS TIOBEPXHOCTH B/IOJb BBIJIEIEHHOTO OTPE3Ka, HEOOXOINMO BbIOPATH OTPE30K, JTajee
Kpusas/ Auanuz mepoxosaroctu . [ljis IOBEPXHOCTH B 1eJIOM OyAyT BBIBEJEHBI CIIEIYIOIIUEe I1a-
pamerps! : Rq, Rimas, Rsk,Rg, Riu(cM. Tabmuny G.1) g npodumns BIonb oTpeska KPOMe ITHX
napamMerpoB rakxke OyuayT upucyrcrBoBarb: R, Sy, Smh, Smi(cm. rabuuny G.2).

Hanpuwmep, caumok mosepxuoctd Mouerku (cMm. puc (.1) u BblmesieHHas KpuBas Ha Heil (ee
npoduis) (cM. puc G.2).

Ra Rmaz Rq Rsk: Rku
1.69um | 17.1am | 2.198M | 0.614aM | 3.76HM

Tabnuna G.1. ITapameTpsl mepoXoBATOCTH [1J1isi IOBEPXHOCTH.

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

Tabauma G.2. ITapameTpsl nIepoxXoBaTOCTH IS TIPOGUIIS.

Temepns 6oee TOAPOOHO 06 FTHX MapaMeTpPax.

G.1 R, cpeaHss IIepOXOBATOCTbD.

OTOT mMapaMeTp ONpeJeNsieTcsi Kak cpefree apudMeTniecKoe OTKIOHEHHe TPOMUIs OT cpeaHeit
HAKJIOHHOM MPAMOI UM TLIOCKOCTH (CpeHeil JuHuu npoduiis,CpeHeil MI0CKOCTH), TIPOBEJIECHHOMN
METOJIOM HAMMeHbIuX KBaaparoB. OH onpejesisieTcs: Kak MIoNa/Ib OTKJIOHEHUS TTPOMUIs MIEPOXO0-
BATOCTU OTHOCUTE/IbHO CPeJHel 1psMoil (IJI0CKOCTH) /1e/IeHHON Ha 0bLLyT0 ayiuHy 6a30BOM JiuHKY,
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File: Copy 2 (Deflection) of Sample. 15
Image data: Deflection

Puc. G.1. IIpumep moBepxHOCTH 1 BBIOOD IPSMOI Ha HEW.

700 0 700 1400 2100 " nm
d¥: 1320 nm d¥: -1.264 nm

Puc. G.2. IIpodunb, Boibpannsiit na G.1.
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U YHUCJIEHHO PAaBEH MHTErpaJIy:
L

R, = %/h"(x)\dx

0
JJI51 TUCKPETHOTO CIIydas

1 N
R, = N;‘Tﬂ

Awnanornuno nysa nosepxuoctu. Ho R, He maer moIHON KapTUHBI MPOQUIIS MIEPOXOBATOCTH MOBEPX-
HOCTH, BE/Ib MHOTHE MMOBEPXHOCTU MOTYT UMETHb OJWHAKOBYIO CPEIHIOI0 IEPOXOBATOCTH, HO COBEP-
IIIEHHO Pa3InIHYI0 (popMmy.

G.2 R, cpegHekBaJpaTUYHas I1€POXOBATOCTb.

CpeﬂHeKBaﬂpaTI/I‘IHaS{ MEPOXOBATOCTH BBIYUCIAECTCA YEPE3 ,ZprI"OI‘/’I UHTETPAJI:

7 XapaKTepHU3yeT CPeIHEKBAIPATUIHOE OTKIOHEHNE TTPOMUIT TTOBEPXHOCTH OTHOCUTETHHO 6A30BOiT
JuHUU. [7, UMeeT 3HaUeHHe B IPUMEHEHUM K ONTHUKE, TJie OT 3TOTO IapaMeTpa 3aBUCAT ONTUIECKUe
CBOICTBA IOBEPXHOCTH.

G.3 R, HanboJbIllasg BLICOTA IPOduJis.

Ry a0~ DACCTOSHIE MEKLy JIMHUEH BBICTYIIOB M JIMHUEH BIIAJMH, T.€. HAHOOBIINM IHKOM U HAH-
6ouibLLell BlaAuHOl HA 6a30B0i JiuHUU (I1LJIOCKOCTH).

G.4 R, BeicOoTa HepoBHOCTeM npodusisa mo 10 Toukam

Rz

1 N
= N Z(anaw + anln)
n=1

Rymaz m = 1...5 0aThb BBICOT HAMOOMBINUX MUKOB, Rymin M = 1...5 HATh BBICOT HAUOOIBIIIX
BIIAIVH.

G.5 S5, cpenuuii mepuo.

[Tepuomom cumTaercs y4acTok Mpodus, MepeceKInuii CPeIHION JTUHUI0 CHI3Y BBEPX IBA pa3a.
Ecan S; mmpnna KaXk10ro mepuoia, To

1 N
Sm = N ;(Sn)



Ipunoxenne G. IlapaMeTpbl IepOXOBATOCTH MOBEPXHOCTH 142

M

5 1 512 -

b0 |
40 |
20

I

¥ 5]

A - ]
=
(¥ )

P e ol L e R S
Pl

3600 3000 -2400 -1800 <1200 nm
de: 1077 nm dy: ¥. B2 nm

Puc. G.3. Boruncienne cpemHero mepuoja mo MruKaM W BIIQJHHAM.

G.6 S, Sy cpeaHue Mepuoabl MO MUKAM U BIIQANHAM.

Paccrosaue mexay BOaauHAMU ONPEIEISIETCS KaK JJINHA yIacTKa 0a30BOIl JTUHUHU, B KOTOPOM
podUIH TOBEPXHOCTH TEPECEKAET CPEIHIO JTMHUIO CHI3Y BBEPX M BepHyscsa obparHo. Paccrosamnune
MEXKJIy MUKAMU OTPEIEIAeTC KaK JIHHA yIacTKa 0A30BOM JTMHUN, B KOTOPOM MPO(UIb TOBEPXHO-
CTU LIEPECEKAET CPEHIO JIMHUIO CBEPXY BHU3 U BepHyJics obparuo (cum. puc G.3). Cpentue nepuoipl
O BIAIUHAM Sy, ¥ TAKAM.S,,;, TOLYYaETCS TyTEeM YCPETHEHUS STUX BEJIUYNH.

N
1
Smh =N Z Shn
n=1

Sln

M=z

1
Sml:ﬁ

I
—

n

G.7 R, mapamMeTp aCHMMETPUH.

Oyuknusa pacmpeaesienns BepoaTHOCTH. OYHKIUS pacIpeeeHnus BEPOITHOCTH AT BEPOSAT-
HOCTH TOT0O, YTO HpO(bI/IJ'Ib nMeeT 3aJaHHYH BBICOTY 7. q)yHKHI/IH pacupenesieHuda uMeeT KOJIOKO-
J1000pa3Hyr (GopMy u MOKA3BIBAET KaKOe "KOauIecTBO''Npoduiist uMeer OMpeaeeHHYI0 BBICOTY.
[Tapamerp acummerpuu onucbiBaeT (HopMmy (QYHKIIUU PACIPEEICHNs BEPOSATHOCTHA, TO €CTh CHM-
METPUIHOCTH pasdbpoca mpouisi OTHOCUTETHHO CPEIHEH JTNHUH.

N
Ro = —— > rid
sk — NR3 T'p AT

4 n=1
[Ipoduib ¢ momoxkuTEIHHBIM KOIDDUIUESHTOM ACUMMETPUN, UMEET YETKUE BHICOKUE TTUKHU, KOTOPHIE
BbLIEJIAIOTCA OT cpeaHero. IloBepxHocTu ¢ orpunaresnbubiM Kodddunuenrom acummerpuu (mopu-
CTbIE IIOBEPXHOCTHU) UMEIOT YeTKKE [JyOOKUe BIIQJIMHbI B [VIAJKUX IJ1aT0. B MeHee oueBuIHbIX CILy-
qasgx Rg, ~ 0. 3nauennsi |Rg;| > 1.5 MOKa3BIBAIOT TO, YTO MOBEPXHOCTH UMEET HEMPOCTYIO0 (HopmMy
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O = k) W = M ;o 00D

0a 1 14 £
d: 0.8467 d¥: 0

Puc. G.4. IIpumep npoduiis ¢ y3KUMU IUKAMU U BIIAJUHAMU.

¥ TIPOCThIE TAPAMETPHI, Takue Kak R,, BEPOATHO, HE MOTYT &/I€KBATHO XaPaKTEPU30BATH KAIECTBO
nosepxuoctr. Kosdpdumuent acummerpun 6e3pa3MepeH.

G.8 Ry, mepa 3Kciecca

DToT mapaMerp XapaKTepH3yeT NIUPUHY MUKOB WJIM BIAJIWH, T.€. OTKJIOHEHHE MHCTOrPAMMBI OT
rayccosoit popmbi. Eciim rucrorpamma nmeer rayccosy ¢opmy, to Ry, =3.

Eciu upoduib nosepxHocru umeer BbirsauyTbie (y3xkue) nuku uiu Buagusbl (cm. puc G.4), To
Ry > 3 (cm. Tabmuny G.3)

Ra Rmax Rz Rq Rsk Rku Sm Smh Sml
0.848 | 10.1 5.05 | 2.03 | —2.57e_g17 | 6.07 | 0.112 | 0.0564 | 0.0559

Tabauma G.3. ITapamerpsl HepoXoBATOCTH 15T TPOGUIIS, UMEIOIre Y3KUe TUKN U BIIAIUHBL.

Ecnu ecrb mupokue nuku uiu Boagauabl (cMm. puc G.5), 70 Ry, < 3 (cM. Tabmuiy G.4)

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

Tabnuma G.4. [lapameTpsl mepoxoBATOCTH i TPOMUIIs, UMEIOIIEro IMUPOKUE UKW U BIIA/IUHDI.
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O = k)W M -] 0D

0.5 1 15 3
4 0.8467 4 -9.945

Puc. G.5. [Ipumep mpoduiisi UMEIOMIEr0 MTUPOKWE TTNKY W BITAIAHBI.
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BripaBnuBanue crutaitaom, 73
Bricora mo mHTEpdEpeHInoHHON KapTHUHE,

81

Maremaruka

Awnanu3s mepoxosarocrtu, 139

Memnro ®aiin

145

Boicrpsriit mpocmorp, 52
Qkcropt, 55
['pynmosoit sxcmopr, 55
OT1kpbITH, 50
Cuaiig-mmoy, 52
Coxpanutb, 55
CoxpaHuTh Kax..., 55
CoxpaHuTh BCe, 55
Coxpandrs B..., 51, 55
Ynaauthb, 55
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Boccranosurs, 55 SanoaHuTh BHyTpeHHUEe obaactu, 98
3axsar... Menro Bun,
Buneo, 60 AsToobHOBIEHUE, 62
TWAIN..., 61 Jekoparnun
Menio Maremaruka, 69 Kpussbre, 92
Amnanus mepoxosarocru, 80 Merku, 92
Apudmeruka Iommucu, 92
Paznocts, 74 Ceuenusi, 92
Croxuast onepanusi, 74 Kommenrapun, 58
Cymwma, 74 Hacrpoiiku..., 66
Quastp Bunepa, 71 Asro, 66
I'paguent, 88 QukcupoBanHnas mupuna, 66
Nusepruposars, 69 DQukcupoBanublii, 66
Ucnpapnenne nckaxkennii, 85 QukcupoBaHHBIH MaciTabd, 66
Koppensamus, 89 O6noBUTS, 62
Asrokoppesius, 89 Ougucrurn
Bzaumnas koppessius, 89 Kpussie, 67
Makpoc..., 69 Merku, 68
Menmunana X, 71 [Tanenn
Memuanusrit duabtp, 71 Ixana, 61
Meanamubiit GUIALTP KpecT, 71 [Tapamerpsr..., 50, 58
O6pe3sarp, 70 ITonceerka, 91
OnrumusupoBars mkamy, 71 [Tonnoskpaunbiit pexxum, 59
[lepcucrenrnas mnna, 89 Paspewuiennue..., 58
JlobaBuTh KpuByIo, 89 Peanbubrit pazmep, 115
O6pabotka, 90 Cozmanme mpoJsiera HaJ MOBEPXHOCTHIO, 94
ITo gacoBoii ma 90, 72 Crunb MeToK, 68
[Toporosasi pusbrpamnus, 81 Mesnio Bumeo
Craaaurh yaacrok, 74 OcranoBursb, 60
TpancmornpoBaTh n300pazxkenue, 72 BoccranoButh peanbubIil pazmep, 61
Vepemuenne, 70 3axBar Kazapa, 60
YcpeiHenue 1Mo cTpokam, 85 3axBaT MHOXKECTBA Kaapos, 60
VBemauTh pe3KocTb, 70 Bamuch, 60
Boiaenurs rpamuip, 87 Mesnro Bu,
Buioenuts 3epna, 86 3amoOMHUTH MAIUTPy, 62
BunipasuuBanme, 72 O0ObeKTh
BuipaBuuBanme crutaitnom, 73 YaanuTh ¢ TUCTOrpaMMbl, 96
Boicora mo maTEpdEpEHIINOHHON KapTUHE, Vranuth ¢ m300parkeHust
81 Ocranbubie, 96
Menio Oueparu, 90 Boinenennsie, 96
Dypne, 94 Borancnats cpeamioo BeIcOTy, 97
l'ucrorpamma, 95 Oxkna
N3zmvenuts pazmep, 104 Kackaz, 114
Haiitu crynensku, 98 Mo3zawnka, 114
[Lnomaae nosepxuocru, 105 Oksna..., 114
[Toctpouts 3D, 90 Buiposuars nkonku, 114
[IpeobpazoBars KpuByIo B cedenne, 68, 102 3akpwITh BCe, 114
Cozgars KaaubpOBOUHYIO KpuBYIO, 102 ITamurpa, 61
Cosznmars xonwmio, 90 Asro-macmrabuposanue, 61

Boigesnurs o6bekTor, 95 QukcupoBannas mkasa, 61
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Hogas nanmurpa, 61 Kpusas, 67
[Tocrpounsrii aBro-maciirad, 61 Merku, 68
[TocTpounsrit aBTO-MaCHITA0+BHIDABHUBAHUE, Paccrosanne, 67
61 Yroa, 67
[Tapamerpsr Brinenenne, 64
HomomauTenbHo..., 39 Boigesnenne nporsizkeHHOro oObekTa, 68
Kpussie, 39 Pexumbl ckaHmpOBaHUS MOBEPXHOCTU
Monynamus Z, 38 Hpoitnoit npoxoxu, 36
Ocnunnorpad, 37 JIurorpadus, 36
[Tonck pezonanca, 38 [Tepemerkarommiics, 36
ITosepxuocTs, 34 C orsogom, 36
IBoitaoit mpoxozm, 36 Tomorpadus, 36
Jlurorpacdus, 36 C3M
O6mue, 34 Oxkmno uara, 44
Ilepemeskatommuiics, 36 Onnun xamenra..., 44
Pexuwm, 34 OcramoButsh, 42, 43
C orsogom, 36 [Tanesns, 26
D(Z), 39 [Tapamerpsr, 29
F(Z), 39 ITepemectuts oOpasern, 44
It(Ut), 39 [MoncoennunThes Kinenrom, 26, 45
1t(Z), 39 [Toncoemuanrhea Macrepom, 26, 45
[Tapamerpsr o6parHoii cBs3u, 31 [Mokazars mawesnb Aamunucrparopa, 28
[IpaBka Beibpars npoduib, 28
Hobasurp Texcr, 113 Saiyck
Komus, 113 ®oroanom, 43
Komusa tekcra, 113 Monynsamua 7, 43
Orwmena, 113 Ocrnorpad, 43
ITosTOD, 114 Ioxsox, 40
Pabora ¢ kpusbivu, 105 Ycranoska cmernenust, 40
Awnanus cunosoit kpusoit, 109 Barpyska, 39
Kpusas pazzgenenus, 111 Z(X,Y), 40
Hopwmammsanus cumoBoit kpupoii, 109 CkanupoBanue
WLC ananus, 111 [Mepesamyck Crepxy, 42
Anasnus mepoxosarocru, 108 [Tpubnuzurs, 40
Huddepenmmponanne, 105 Vaoaauts, 40
WNusepruposats, 106 YcTaHOBUTH cMeltienune, 42
Konuposanue kpusoii, 106 D(Z) B..., 43
Koppensmust, 105 F(Z) B..., 43
Menuannbiit puisrp, 107 It(Ut) B..., 43
O6pesanue kpusoit, 106 It(Z) s..., 43
OnrumusupoBars mkajy, 107 Cozganve poJiera HaJl MOBEPXHOCTHIO
[Toporosas ¢puabrpamuss, 108 Jobasutn, 94
[TocTpoenwne rucrorpammer, 106 3amyck
[TocTpoenne mapamerpudeckoit Kpusoii, 106 3aBucuMocTb, 42
Crpykrypuas dyukims, 105 apaiisep, 10
Yepennenne, 106 KJIHeHT, 12, 26
YBennauTh pe3KocTb, 106 [Tapamerpsnr,
BuipasuuBanme, 107 IeC cm.ITapamerpni29
BripasauBanue crtaitaom, 108 maHeab aJIMAHUCTPATOPA, 28

Pexxumbr kypcopa, 62 mapaMeTpbl CKAHUPOBAHUS, 29
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co3manne (daiina KaIuOPOBKH TMCTEPE3NCA,
102
BBIOOD Tpoduist, 28
MaT. GYHKIIH
meauannas duabTpanus, 16
mozAcBeTKa, 17
ycpennenue, 15
yCpeHeHne 1Mo CTpoKaMm, 16
BLIYUTAHUE CPETHEr0 HAKJIOHA, 13
cepsep, 10, 19
KoHuUryparmus, 22
3D Options
Light Ambient, 138
Light Diffuse, 138
Light Specular, 138
Mat. Color, 137
Mat. Emission, 137
Mat. Specular, 137
Material Shininess, 138
Scene Ambient, 137
3D ITapameTpsr
Ob1ee, 138

auxport.ini, 134
init, 134
sample, 135
var, 134

DSP
nporpamma, 6

Fmboard, 19

KJIUEHTHI, 22

KOHpUTypamus cepsepa, 22
Calibration, 24
Profiles, 23
Users, 23

OKHa coobOrenwuit, 21
Errors, 22
Events, 22

ocmiorpad, 22

TMaHej b NHCTPYMEHTOB, 21

3arpyska, 22

Console, 21

Download, 22

Options, 22

Parameters, 30

settings.ini, 124

temperature.ini, 133

View
Highlighted, 137
Options..., 137
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