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) INTabopaTtopHasa pabota Ne 1
YCTPOUCTBO BOJIOKOHHO-ONTUYECKOIO 3HOOCKOIMA

Hacmoswasa nabopamopuas paboma noocomogieHa yueOHO-HAYYHbIM
yenmpom Komnanuu «CMT», npouzsoosaweii mexHuveckue 3HOOCKONbL, U
sHedpeHna 8 yuebHvlll npoyecc kagheopvr OPMIIK TI1Y .

Leab paGoThbl: 03HAKOMHUTHCS C YCTPOMCTBOM U pabOTON BOJIOKOHHO-
ontudeckoro sugo0ckona CMT1-K13-1500M («Kobpa») mo 1abopatopHoMy
Makery.

1.1. OnTUyeckasa cxema 3aHgockKona

OnTuueckas cxema sHgockona «Kobpa», npencraBinenHas Ha puc. 1.1,
BBITIOJTHEHA B BHJIE BOJIOKOHHO-ONITUYECKOTO TPaKTa Mepeadn n300pakeHus,
BKJIIOYAIOIIETO B ceOst MUKpooObekTHB 1 (¢ yrimom o063opa 50°), BoaoKOHHO-
ONTUYCCKUH KTyT Mmepeaadn n3oopaxenust 2 (peryasaipHbIN )KTyT) U TPEXITHH-
30BbIH 15-kpatHbIi OKyIsp 3. JIMH36I MUKPOOOBEKTHBA U OKYJISIpa BHITIOJTHE-
HBI C TIPOCBETIICHUEM.

& 1 2 4 5

Puc. 1.1. Onmuueckas u oceemumenvras cxemuvl 3Hoockona «Kobpa»:
1 — muxpoobwvexmug; 2 — siceym nepedauu uzoopadicenus; 3 — oKyiap;
4 — dsiceym nepedauu oceewjenust; S — oceemumenv; 6 — ob6vexm Konmpos

Paspematomias cnocoOHOCTh BOJJOKOHHO-ONTHYECKOTO KI'yTa COCTABIIS-
eT 45 nmuH/MM.

NunuBuayanbHast yisi HaOMIOJaTENsl HACTPOWKA HA PE3KOCTh B JIHMAIIa-
30HE *+5 AMONTPUN OCYIIECTBISETCS TEPEMEIICHUEeM OKyJsipa 3 BAOIL €0
OCH OTHOCHUTEJIBHO BBIXOJHOTO TOPLIA BOJIOKOHHO-OIITUYECKOTO XKI'yTa.



1.2. OcBeTUTENBLHAA CXeMa aHAOCKoNa

OcBeTuTenbpHas cxeMa, okasaHHas Ha puc. 1.1, BeIloHEHA B BUJE BO-
JIOKOHHO-OTNITHYECKOTO TPaKTa MEpeladyu OCBEIICHUS, COCTOSIIETO U3 Hepe-
T'YJISIPHOTO BOJIOKOHHO-ONTHYECKOTO JXKryTa 4, KOTOPBIN TepenaéT «XoJIoI-
HBII» CBET OT OCBETHUTENSA 5 K 00beKTy KOHTpos 6 (UTO MCKIIOYAET MmoMe-
IICHHUE JIAMITBI B 00BEKT KOHTPOJIsT). OCBETUTEIb BBIMOJIHEH Ha OCHOBE IaJio-
regHoi tamisl MortHocTeio 100 Br.

Hapsny ¢ ocBeTuTens MM Ha OCHOBE TaJIOTEHHBIX JaMIl B SHOCKOIUH
WCITOJIB3YFOTCSI METAJUIOTAIONIHBIC W KCEHOHOBBIC JIaMITbl. Hibke mprBeneHbI
WX MPEUMYIIECTBA U HEAOCTATKH.

OCHOBHOE TTPEUMYIIECTBO TAJIOTEHHBIX OCBETHTENEH — aemieBru3Ha. He-
JIOCTATKU. BBICOKOE PHEPTONOTPEOICHHE TIPU OTHOCUTEIIBHO HEBBICOKOM CBE-
TOBOM ITOTOKE, MaJIbI CPOK CITykObI Jtamiibl (opsiaka 50 9) 1 cMeneHHBIN B
KENTyr0 0051acTh cieKTp. OHM HaXOAT HauOOoJIbIIIee TPUMEHCHHE.

B MeTamiorasouIHbIX OCBETUTENSAX B OCHOBHOM HCIOJIB3YIOTCS JIAMITBI
24 Br. OHM 3HAYUTENBHO JOPOKE TATOTCHHBIX, OJHAKO O0JAaNal0T PSAIOM
JIOCTOMHCTB. HU3KOE SHEPronoTpeOIeHNe MPH CBETOBOM IIOTOKE, CPABHIMOM
¢ ramorenHoi ysammnoit 200 Bt; mmutenbHBIN cpok ciyxOb1 — 600-800 u;
CIEKTp, MpUOJMKEHHBIH K €CTeCTBEHHOMY Oenomy cBery. Hemoctatok —
TpeOyeT TPOMO3KYIO CXEMY JIJIsl CTAOMIIM3AITUH TyTH TOPCHHUS.

KceHoHOBBIE OCBETUTENIN — HAMOOJIEE MOIIHBIE OCBETUTEIBHBIE CHUCTE-
MBI, HO ¥ cambIe Joporue. OHM HaxoaaT HeOOJIBIIIOE IIPUMEHEHHE.

1.3. KoHcTpyKuuma aHaockona

KoHcTpykiust sHAOCKOIA B 11€JI0M MoKa3zaHa Ha puc. 1.2.

OHJIOCKOIT COAEPKUT BHUIEOTPYOKY 1, ykperui€HHyio Ha u3rudbaeMom
(c mamsaTei0 hopmbl H3ruba) marpyoke 2. BugeorpyOka 1 onTHyecku CBsA3aHa
HIOCPEJICTBOM BOJIOKOHHO-ONTHUYECKOTO JKI'yTa (POXOJIAIIEro 4epe3 Kopiyc 3
U THOKYI0 000J10UKy 4) ¢ MUKPOOOBEKTHBOM, YCTAHOBJICHHBIM Ha H3rH0aeMOM
koH1ie 13 o6onouku 4. O6o0uka 4 € u3rudbaeMbiM KoHIoM 13 siBisieTcst pabo-
Yeil 9acThiO DHAOCKOIA. YIIpaBjeHHUE U3rMOOM KOHIA pabodei JyacTu Mpous3-
BOJUTCS MyTEM Ha)XaTHsi Ha KYPOK S, BMOHTUPOBAHHBIM B PYKOSTKY SHOCKO-
na. Kypok ympaBnenuss 5 ¢ukcupyercsi moBOPOTOM IO YacOBOM CTpEINKe
bnaxka 9, ycTaHOBIEHHOTO Ha pyKosiTke. Ha OOKOBOI MOBEPXHOCTH KypKa
UMEeTCsl Kpyrias MeTKa 4€pHOro IIBETa, MOJOXKEHHE KOTOPOW HEMOCPEeNCT-
BEHHO y BXOJa KypKa B PYKOSATKY COOTBETCTBYET MPSIMOMY HEH3OTHYTOMY CO-
CTOSIHMIO M3rHu0aeMoro KoHIla paboueid yactu sHjockomna. Pabouast yacts 4
MPEJICTaBISIET COOON KOMIO3ULIMOHHYIO 000JIOUKY C PE3MHOBBIM IMMOKPBITHEM.

Pabouas yacTh 4 BBIIIOJIHEHA C BO3MOXKHOCTBIO ITOBOPOTA BOKPYT CBOEH
ocu Ha yroy £90°, nyis yero ciayxut y3en 12, coenuHsomui pabouyto 4acThb
4 ¢ xoprrycoM 3 HJIOCKOTIA.



EpaweHue paboqel HacTh BOKpyT CoDCTEEHHOR OCKH

13rvb B 0QHOA NNOCKOCTK

Puc. 1.2. Koncmpyxyus snoockona:

1 —suoeompyora; 2 —nampybox; 3 —kopnyc; 4 — cubkas obonr0uka paboueti yacmu
9HOOcKona; 5 —kypok; 6 — eviknouamens; 1 — pazvém; 8 — cuenanvuas ramna
UHOUKAMOpa paspsoa akkymyasmophou bamapeu; 9 — graxcox gpuxcamopa Kypka,
10 — nunetinviil uHOUKamMop pazpada akKymyiamopHou bamapeu;

11 — axxymynsmopnas bamapes; 12 — yzen nosopoma paboueti uacmu okpye e€ ocu;
13 — uzeubaemwiii koney paboueii yacmu

[TomcBeTka HabOmIOgAEMOT0 OOBEKTAa OCYIIECTBISCTCS BOJOKOHHO-
ONTUYECKUM KT'YTOM OT OCBETUTEJIBHOIO 0JIOKa HMIMHIPUYECKON (DOPMBI, yC-
TAHOBJICHHOT'O Ha THUIBHOW YacTU Kopmyca 3Haockona. OCBETUTENbHBIN 0JI0K
BBITIOJTHEH Ha OCHOBE TAJIOT€HHOM JIaMIIbl, OXJIAXKJAEMOU BEHTUIISITOPOM.

B pykosiTke sHIockoma uUMeeTcsl pa3beM [ JUIsl MOJKIIOYEHUs Kabens
MUTaHUs OT aKKyMyJsiTOpHOUM Oatapeun 11, a takke BbikiItouarens 6. Ha py-
KOSITKE TaK)K€ pa3MellleHa CUTHAJIbHAS JIamna 8 MHAMKATOpa pa3psiia akKy-
MyJsATOpHOM Oatapen 11. B pykosiTke CMOHTHpPOBaH 3yMMEp, KOTOPbIH Clly-
KUT JJI 3BYKOBOW CHUTHAJIM3alMM O Das3pslie aKKyMyJSTOpHOW Oarapew.
Crenens pa3psia akKyMyJIITOpa MOYKHO OLIEHUTH 110 JIMHEHHOMY HMHIMKATO-
py 10, npeacrapistonieMy co0oil THHEHKY U3 IECATH CBETOINOIOB.

1.3.1. KoHcmpykyuss omAenbHbIX y3/108

JITs maTbHEHTIIer0 03HAKOMIICHHS ¢ MaTepHaJIOM JIAO0OpaTOPHOH pabOTHI
PEKOMEHJIyeTCS CBEPATHCS C MAaKETOM, KOTOPBIM TpECTaBiIsIieT cOO0W Mo-
nenb sHnockona CMT1-K13-1500M B paspese.

BuneorpyOka mokazana Ha puc. 1.3. OHa COCTOWUT W3 HarJla3HHKa OKY-
nspa 1, naBuauennoro Ha kopmnyc 2. Kopnyc 2 kpenurtcs Ha u3runbGaemMom
(c mamsTRIO pOopMBI M3rH0A) MaTpyOKe (Ha pUCYHKE HE MoKaszaH). B kopmyce



YKPEIUIEH BBIXOJHOM KOHEI[ BOJIOKOHHO-ONTHYECKOTO KIyTa 3, Mepeaarolie-
ro u300pakeHre HabJIIaeMOT0 00bEKTA.

Puc. 1.3. Koncmpykyus sudeompyoxu.
1 — naenasnux oxynsapa; 2 —kopnyc;, 3 — 6010KOHHO-OnmMuyeckull sc2ym, 4 — oxyasap

B nHarnaznuke okyispa 1 ycTaHOBIIEH TPEXJIMH30BBIA 15-KpaTHBIN OKY-
7sp 4, KOTOPBIN CIY>KUT JIJIs1 HAOMIOJEHUST N300pasKeHHsI C BBIXOJHOTO KOHIIA
xKryTa. J[7s HacTpOWKHM Ha PEe3KOCTh HATJIa3HUK OKyJisipa 1 BpamaroT BOKPYT
CBOEH OCH OTHOCUTEIBHO KOpIryca 2.

[TatpyOok 3 MO3BOJSIET YCTAHOBUTH BUICOTPYOKY B YJ0OHOE ISl OTIe-
paTtopa TMOJOXKEHUE AJIs HaONIOACHUS WU MPH YKIAIKE SHAOCKOMNA B SIIUK
JUTSL XpaHEHUS WU TICPEHOCKH.

Koprniyc u pabouas yacth 3H10CKOMNA OKa3aHkl Ha puc. 1.4.

Puc. 1.4. Kopnyc sudockona 6 paspese:.
1 —xopnyc; 2 — oceemumenvhwiii OJI0K; 3 — pyKosimKa 3HOOCKoOna; 4 — pviuae;
5 — cmanvHvle mpocsl; 6 — pazvém; 1 — gvikaouamens; 8 — kypok; 9 — ¢huxcamop

Kopnyc 1 ¢ ocBeTutenbHbIM OJIOKOM 2 U PYKOSITKA SHJOCKOIA 3 BBINOJ-
HEHBI U3 JIOPATIOMUHMS U OKPAILIEHbI MOJIUA(QUPHON MOPOIIKOBOM KPACKOM.



MexaHu3M ynpaBiieHHus] U3ri0aeMbIM KOHIIOM, pa3MEIIEHHbIA B KOPITY-
ce 1 u pykosiTke 3, MpeCTaBIsET COOOM CUCTEMY M3 TOANPYKMHEHHOTO Pbl-
yara 4 ¥ CTallbHbIX TPOCOB O.

Ha pykosiTke pazmMelniieHbl pa3beéM 6 I MOAKIIOYEHUS KaOels akKyMy-
JASTOPHOro 0JI0Ka, BBIKIIOYATENIb /, CUrHaibHas amma 8 (cM. puc. 1.2) un-
JUKaTopa paspsja akKyMyJSITOPHOM OaTapeu, JIMHEWHBIA CBETOMHIMKATOP
10 (cm. puc. 1.2) paspsiia akKyMyJIsTOPHOH Oatapew, a Takke Kypok 8
yIpaBJICHHs U3rHOOM KOHIIa pabodeil yactu sHo0cKomna ¢ prukcatopom 9.

OO6oitouka paboueil 4yacTH IHAOCKONA BBHINOJHEHA KOMITO3UIIMOHHOW U
COCTOUT M3 BHYTPEHHEW BUTOW MPY>KUHBI CTAILHOM JICHTHI, OPOHHUPOBAHHOMN
METAIITNYEeCKON 000JIOUKH U PE3UHOBOTO MOKPHITHS.

Konctpyxkuust 0005104ki paboyeil 4acTH 3HIO0CKOIA MO3BOJIIET MCKITIO-
yuTh €€ AedopMaIUio MPU MHOTOKPATHBIX M3rMOax, BHEIIHUX MeEXaHWYe-
CKuX, xumMuueckux u temnepatypsbix (1o 1 000 °C) Bo3neicTBUsX, a TaKKe
MPOTUBOCTOSITH MPOHUKHOBEHUIO BHYTPh OOOJIOUKH BIIAaTH U MACEII.

Coenunenue paboueit yact 1 u Kopryca 2 SHJOCKOIA BBIMOJHEHO B
Bujze y3ia 12 (cm. puc. 1.2) Ha OCHOBE UTOJIBYATOTO TIOIIUITHIKA 3 U BUHTA-
¢ukcaropa 4. KoHcTpykuusi y3jia moBopoTa paboyed 4acTv IOKa3aHa Ha
puc. 1.5. Ocnabus Bunt-(uxcatop 4, pabouyto yacts 1 moBopauuBarot ¢ 1Mo-
MOIIIBIO pbIyara S BOKpyr ocu paboueit 4acTu B auana3oHe yrioB £90°.

b 7 1 4 2

Puc. 1.5. V3en nosopoma paboueii uacmu 6oxpye e€ ocu:
1 —pabouas wacms; 2 — kopnyc sndockona; 3 — uconbuamvlii NOOUUNHUK,
4 — gunm-guxcamop; 5 — pvluae nosopoma paboueil uacmu,
6 — orccym uzobpasicenust; T — dncaym nooceemxu

BuayTpu 000s0uku paboueid 4acTH MPOXOAST BOJOKOHHO-ONTHUYECKUE
KTYThl N300pakeHus 6 U MOACBETKU /, a TaKKe pa3MEIEHHbIE B CTaIbHBIX
CIUPAJIBHBIX 000JI0YKaX TPOCHl MEXaHW3Ma YMNpPaBJICHUsS U3rMOaeMbIM KOH-
oM. Matepuaisl 3JIEMEHTOB U y3JI0OB KOPIyca, PyKOSITKA U pabouel yacTu
HE MOJBEPKEHBI BO3/ICHCTBUIO BJIary.



Ha u3rubaemom KoHIle, moka3zaHHOM Ha puc. 1.6, pa3MeIieHbl KOHIIbI
KT'YTOB MOJICBETKU 1 1 m300paxkeHus 2, Ha TOPIIE XT'yTa N300paKeHUsl pas-
MeIIEH MUKPOOOBEKTUB 3. MUKPOOOBEKTUB 3 U KOHIIBI XKT'yTOB 1 1 2 3a1u-
IIEHBI OT BO3JICUCTBUN BHENIHUX (PAKTOPOB METATUYECKOW 00070UKOM 4 C
3allIMTHBIMH CTEKJIAMU D.

Puc. 1.6. Hzeubaemsiii koney paboueii uacmu:
1 — koney siceyma nooceemku; 2 — Koney xHc2yma uz0opasicenusi; 3 — MuKpooObeKmue;
4 — memannuyeckas 000104YKa 0OBEKMUBHOU 20106KU; 5 — 3auummusie cmékia

1.6. Cxema 3neKTpu4ecKoro NMTaHuUA aHaocKona

[luranue HHIOCKOIA OCYIIECTBISACTCS OT aKKyMYJISTOpPHOUW Oarapew
GB1 (mo3. 11, puc. 1.2). DHAOCKON MOJKIIOYASTCS K aKKyMYJIATOPHOH Oata-
pee TOoCPe/ICTBOM COeAMHEHUsT KabenbHOM po3eTkn XS1 B cocTaBe akKKymy-
asTopHOU Oatapeu k O6mounoi Buike XPL, ycTaHOBICHHOM Ha PYKOSTKE dH-
nockorna. 3aMmbikanueM BoIkitodaTenss SAL (rmo3. 6, puc. 1.2) nuraroiiee Ha-
NpsDKEHUE MOJAeTCsl Ha TaIOreHHyro JlaMity ocBetutens LEL u uepes nuon-
Hbiii MocT VD1...VD4 na asuratens M1 BeHTWIATOpa OXJIAXKJEHUSI OCBETH-
TeIBHOW Jammbl. Kpome Toro, muTaHue mojaeTcsl Ha CXeMYy MHIUKAIMH pa3-
psaa akkymyasiTopHod Gatapen Al. Cxema MHAMKAUMU pa3psalia aKKyMyJis-
TOPHOM OaTapewu, BHIMOJHEHA HA OCHOBE MUKPOCXEMbI JITHEWHOTO HHIUKATO-
pa nanpspkenust LM3914. Buemnue nenu R1...R6 BeiOpanbl Tak, uTo mnpu
Hanpspbkenun nutanus 6osee 11,8 B Bce cBetonuoast HL1...HL10 cetsrcs.
(HL1...HL3 wumetor kpacubii nser cBeueHus, HL4..HL7 — sxenTsbIi,
HL8...HL10 — 3enensiii.) [Io Mepe yMeHbIIEHHs MUTAIOMICTO HAMPSIKCHUS
ceeroauosl, HaunHas ¢ HL10, mnocnenoBarensHoracuyt. Korna nampsike-
HUE HAa aKKyMYJISITOpE JOCTUTHET 3HadeHus: okoyio 9,4 B, racHyT Bce CBETO-
muonbl uHerikn HL1...HL10. B pesynbrare 3anupaercsa tpanszuctop V11 u
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gyepe3 OTKPBIBIIMMACS TpaH3ucTop VT2 3aMbIkaeTcs IeNb MUTAHUS 3yMMepa
HA1l ¥ BK/IIOYEHHOTO MOCIEAOBATEILHO C HAM MUTAOIIETO CBETOAMOIA
HL11. IIpepsIBUCTHIN TUCK 3yMMepa, COMPOBOKIAEMBIN BCIBIIITKAMHU CBETO-
muona HL11, mpemymnpexmaer omepaTopa, 4TO aKKyMyJsTOpHas OaTapes
MOJTHOCTBIO pa3psDKCHA W NalbHEHININMK ee paspsa NMPHUBEAET K HempHuemIe-
MOMY YXYIIICHHIO €€ XapakTepucTuk. Bo uzbexanue nepepaspsia akkymy-
JSTOPHOM OaTapeu, HEOOXOAUMO BBIKIIOYUTh OCBETUTENh, OTCOCAMHUTH aK-
KyMYJISITOPHYIO OaTapero OT 3HI0CKOIIA U 3apsIUTh €e.

T woe "IE

- ﬁ CHER HOHTRONA
ka% WM HE
Wl

Puc. 1.7. Dnexmpuueckasn cxema ucmounuxa numaHus

Oco0o crienyer oroBOpUTh HEAOMYCTUMOCTbh MUTAHUS YHAOCKOIA OT UC-
TOYHUKOB, HMEIOUIMX MMIYJbCHBIM XapaKTep BBIXOJHOTO HAMPSKCHUS.
K HUM OTHOCSITCS HEKOTOpBIE 3aps/IHbIC YCTPOMCTBA U UCTOUYHUKHU TTHUTAHMUS.
B sToM ciiydae moj BBIXOJHBIM HampsiKEHUEM MOoHUMaeTcs: 3(P(HEKTUBHOE
WIN cpefHee 3HAYCHHE HMMITYJIbCHOTO HANpsDKEHMsI, TOTJa KaK BBIXOJHbIE
UMITYJIbCHl MOTYT UMETh OUY€Hb OOJIBIIYI0 BETUUYHHY, CIIOCOOHYIO pa3pylIUTh
CXEMY WHIUKAIMM U MHUKPOCXEMY, BCTPOCHHYIO B JBUTATENIb BEHTHJISATOPA
M1.

AxkymynsropHas 6atapes «Kenp-7» mokazana Ha puc. 1.8. Ona npen-
CTaBJIsIET COOOM TEePMETUYHYIO0 KHUCIOTHYIO AaKKyMYJISTOpPHYIO OaTapero
7,2 A4, 3aKTI0YEHHYIO B TUTacTMaccoBbld kopryc 1. barapew sToil cepum
MMEIOT T'€pPMETHYHYIO KOHCTPYKIHMIO, & MCIHOJIb3YEMbIA B HUX BJIEKTPOJIUT
UMEET KeJleoOpa3Hylo KOHCHCTEHLHIo. ['a3, oOpa3syromuiics B pe3ysbTare
AJIEKTPOJIN3a BOJBI TOJHOCTHIO PEKOMOWHHpYyETCs. Takas KOHCTPYKITHS
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oOecrieynBaeT 0O€30I1aCHOE HMCIOJIb30BaHUE OaTapeil B J000M MOJIOKEHUH,
UCKJTIOYasi YTEUKU DJICKTPOJINTA U CHIKEHHUE DJIEKTPUIECKONW eMKOCTH. BEI-
XOJHOE HaNpspKeHUe T™oJ Harpys3koi — okono 12 B. B mpouecce 3apsina u
XpaHeHus1 Oarapes ycraHaBiuBaeTcs Ha Hoxkax 3. [Ipu pabore Garapes 3a-
KperuisieTcs Ha MOSCHOM pEeMHE oIeparopa MmpH oMoy kprouka 4. Jlns me-
PEHOCKU OaTapeu CIIy)KMT pydka 2, 3aKpeIuIeHHasl Ha MepeHel naHeau Kop-
nyca.

1

4
5

2
6

Puc. 1.8. Akkymynamopnas bamapes «Keop-1»:
1 —kopnyc; 2 — pyuka; 3 —nooicku; 4 — kprouox; 5 —rkabenv; 6 — kabenvhas pozemxa

JUis MOAKIIOUEHUsI K 3apsiAHOMY YCTPOMCTBY WJIM K DHJIOCKOIY U3 akK-
KyMYJIITOPHOM OaTapen BbIBEEH Kabelb S, Ha KOHIE KOTOPOr0 YCTaHOBJIEHA
ka0espHas po3eTka O.

Bpewms paspsna O6atapen u JeHCTBUTENbHAs €MKOCTh 3aBUCAT OT pas-
psaHoro Toka. Kpome Toro, neiicTBUTeNbHAs EMKOCTh OaTapeu CUIIbHO 3aBU-
CHUT OT OKpyXkaromieil remrneparypsl. Tak, npu — 10 °C u cpeanem paspsigHoM
Toke 8,4 A nefcTBUTeNbHAs €eMKOCTh COCTaBisieT MeHee 35 % oT HOMUHAJb-
HOM.

K ocHOBHBIM (hakTOpaM, BIMSIOIMIMM Ha COKpAIlleHUE CPOKa SKCILTyaTa-
iy 0atapeil U CHIDKEHUE UX PealbHOM eMKOCTH, OTHOCSATCS:

1) riy6okuit pazpsia. Tak, 10 momHBIX TIIyOOKUX (10 HYJIS) IUKIOB pa3-
psina OaTapen yMEHBIIAIOT ee ACUCTBUTENbHYI0 eMKocTh 10 80 % oT HOMU-
HaJIbHOM. B TO ke BpeMs ncnosp30oBaHue OaTapen B peXHUME YaCTHYHOTO pas-
psijia, O CpaBHEHHIO ¢ HOpMajibHBIM monHbIM (10 10 B), crocoOHO 3Hauu-
TEJIBHO YBEJIIMYHUTH KOJIMYECTBO BO3ZMOKHBIX ITMKIJIOB HCIIOJIb30BAHHS;

2) BBICOKHU 3apsHBIN TOK W HampspkeHue. HecMoTps Ha TO, 4TO Ha-
JaJbHBIN 3apsIHBIN TOK gomyckaercs Ha ypoHe 1,5 C (10,8 A), 3apsi Takum
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TOKOM COMPSDKEH C PUCKOM MOBpEXIeHUs1 Oarapen. CIHMITKOM BBICOKHIA 3a-
pSIIHBIA TOK (HANpsDKEHUE), JCUCTBYIONIUN HA TPOTSHKCHHU JUTUTSIHLHOTO
BpemeHu (0osee 15 MUH), CIIOCOOCTBYET HE TOJBKO COKPAIICHHIO CITY>KOBI
Oarapeu, HO U €€ pa3pylICHHUIO 3a CYET BbIAeNsieMoro temia. [loaTomy npu
3apsifie BaXKHO 00ECIIEYUTh XOPOIITUE YCIOBUSI BEHTUIISIIIUU OaTapeu;

3) BbICOKas Temreparypa OKpyKaromield cpeabl. OUeHb BakKHBINH (ak-
TOp, BIUSIONIMN Ha CPOK CiIyx)Obl Oarapen. K npumepy, yBenTudeHre TeMIie-
paTypsl, Ipu KOTOpo# skcruryatupyercst 6atapest, ¢ 20 mo 40 °C, cokpaiaer
CPOK €€ cTykObI B 2,5 pa3a,

4) BbICOKOE 3HAUEHHE mepe3apsaa Oarapeil. barapen mocne 3apsaa 10
HOMHHAJIBHOM €MKOCTH CIOCOOHBI BhIACpkHMBaTh mepe3apsa MansiM (0,05 C
U MeHee) TokoM B TeueHue 6...10 gacos. Ilpu 3TOM nocturHytas EMKOCTh
MoskeT cocTaBisTh A0 120 % ot HomuHANBHOU. OJHAKO TaKOW PEXUM CIIO-
COOCTBYET CHIKEHUIO UX CpoKa Ciy>KObI. [Ipu 3TOM Tem OoJibiiie, yem 00Jib-
1€ 3HA4YCHHE 3apsATHOTO TOKa W BpeMs mepesapsiaa. [Ipu mepesapsae 6071b-
IMMHA TOKaMH BO3MOKHO Jake paspyiieHue Oarapeu. [losTomy BakHO BO-
BpeMsI PEKPATUTh 3aps]l IO JOCTHIKEHHUH 3a/IaHHOM CTETIEHU 3apsia.

3apsnHoe ycrpoiictBo «KEJ/[P-ABTO» npencrasieHo Ha puc. 1.9.

Puc. 1.9. 3apsonoe ycmpoticmeo «KE/[P-ABTO»:
1 —xopnyc; 2 —nooicku; 3 —kabenvHas suika; 4 — eunka cemesoeo wHypa cemu
220 B, 50 I'y; 5 — cmpenounwiii unouxamop moxa (amnepmemp); 6 — knonka pexcuma
«ABTOMAT>; T — knonka pesxcuma <L{HKJI»; 8 — ceemosoii unouxamop

Hcnonp30BaHne 3apsAIHOrO yCTPOWCTBA IS 3apsla aKKyMYJISATOPHBIX
OaTapeil 2HI0CKONa UMEET PsiJl OCOOCHHOCTEH, KOTOPbhIE U3JI0KEHBI HUXKE.

3apsianoe ycrporctBO «KEJIP-ABTO» peanusyer pexxum 3apsija ¢ mo-
CTOSIHHBIM 3apsiIHBIM HanpspkeHueM. [Ipu 3ToM HamnpsbkeHHe, NPUKIIaIbIBac-
Moe K Oarapee, SIBIISIETCS MYJIbCUPYIOIIMM, C TIEPUOJIOM, PaBHBIM MOJOBUHE
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MIEPHO/Ia CETEBOTO HAIIPSHKCHUS. 3HAUCHNE HANIPSHKCHUS YCTAHOBIICHO TaKUM,
9TO 3aps]] OCYIIECTBIISCTCS TOIHKO B YACTH YKA3aHHOTO MEPHOA, B TCUCHHE
KOTOPOT'0 3TO HaNpsHKEHHE MPEBBIIIACT HAMpsikeHue Ha Oatapee. Takum 00-
pazoM oOecrieuynuBaeTcs PeXUM, IMPU KOTOPOM MPOUCXOAUT IJIABHOE aBTOMa-
TUYECKOE YMEHBIIIEHUE 3apsiIHOTO TOKa B Tpoliecce 3apsiaa 6atapeu. Cremy-
€T OTMETUTD, YTO ITO HAIpsKEHUE He cTabmnmu3upyercs. [loaTomy Habmo1a-
€TCsl HEKOTOpasi 3aBUCUMOCTD 3apsiTHOTO TOKA, a CJIEJI0BATENbHO, U BPEMEHU
3apsifia OT HaIPSKEHUS B CETH.

3apsHOe YCTPOMCTBO aBTOMATUUYECKH TMPEKpaIaeT 3apsij Mpu JOCTH-
YKEHUU 33JIaHHOTO HaIpshKEHUs Ha Oarapee.

3apsimaoe yctpoiictBo «KEJIP-ABTO» obecrieunBaeT yCKOPEHHBIN pe-
KM 3apsijia MOTHOCTHIO paspsbkeHHoH (10 10 B) Garapen nmpu KOMIIPOMUCCHOM
3HAYCHUU HAYaJIbHOTO TOKa, paBHOM 3—4 A. IIpu 3ToMm yepe3 1-2 u (B 3aBucH-
MOCTH OT CTETICHHU pa3psia OaTtapey W HAPSDKEHUS B CETH) 3HAUYCHHE 3apsIHO-
ro TOKa YMEHBIIIAETCS JI0 BETMYMHBI OKOJIO 2 A M MPOJIOIHKAET YMEHBIIATHCS K
KOHITy 3apsina 10 1 A u meHee. Takol pesKuM UCKITIOYAET CKOJIbKO-HUOYAb 3HA-
YUTENFHBIA HarpeB Oaraped MpH 3apsijie M COKpaIlaeT BpeMs 3apsia MOJTHO-
CTBIO pa3pshKeHHON Oatapen 10 3—6 vacoB. [Ipu aTOM crieyer yuecTs, 4To mpu
TIOBBIIIICHHOM HAaNpPsOKEHUH B CETH 3apsi/l BHIMOIHSCTCS ObICTpee, HO 3apsIHOe
YCTPOMCTBO MpeKpalaeT 3apsij Mpyu MEHbIIIEM 3HaU€HHH HAKOTUICHHOTO 3apsijia.
B mo0oMm cityyae mpu aBTOMaTHYECKOM OTKJIFOYEHHUH 00ECIIeUnBAETCs CTETIEHb
3apsiaa He MmeHee 85 % oT HOMUHAIBHON €MKOCTH.

[Tpeob6pazosarens «KEJIP» 220 B — 12 B (ceTeBoii aganrtep), moKa3aH-
HBIM Ha puc. 1.9, nmpencrapnger co60l KOHCTPYKITUIO, BBITIOJHEHHYIO HA OC-
HOBe 3JIeKTpoHHOTO TpaHcdopmaropa (pupmer Taschibra®), sakimoueHHOTO
B IUIAaCTMACCOBBIN Kopmyc 1.

Puc. 1.9. I[Ipeoopazosamensy «KEJ[P» 220 B —12 B:

1 —xopnyc; 2 — pyuka; 3 — kabenvras euika, 4 — eunxka cemesoeo wnypa cemu 220 B, 50 I'y
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DddexTrBHOE BBIXOIHOE HANPSDKEHHME JIEKTPOHHOTO TpaHchopmaTopa
paBHO 12 B u mogaeTcsi Ha SHOCKOI MMOCPEJACTBOM Kabest 3, Ha KOHIIE KO-
TOPOTr0 yCTaHOBJICHA KaOelbHas po3eTKa 3.

[Togxmouenue npeodpazonarens B cetb 220 B, 50 't nmpousBoauTcs ¢
MTOMOIIIBIO BUJIKH CETEBOTO IIHYypa 4.

MakcuManbHO AomycTuMasi BbixojiHas MoimHocTh — 105 B-A. dopma
BBIXOIHOI'O HAIPSLKEHUS — HAMIPSDKEHUE MOBBIMIEHHOM (Heckonbko KI') yac-
TOTBI, MOJTYJTUPOBAHHOE C YaCTOTOU CETH.

Cxema aganTepa npuseneHa Ha puc. 1.10.

XP1 } FU1 (1A) } XS1

L 1
[ UIN !

CeTb \ (220 V 50Hz) Uoutr | | 2
220 B, 50 I'y | 12v, | |

\ 105v-A | | 3
| GND i
- _

Puc. 1.10. Cxema aoanmepa

1.5. MpuHUMn paboTbl ¢ BONOKOHHO-ONTUYECKUM 3HAOCKONOM

1.5.1. lposepka pabomocnocobHoCcmu 3HOOCKONa U 20 Hacmpolika

OTtperynupyiiTe MOJIOKEHUE BUACOTPYOKH ISl yIOOHOTO HAOIIOACHUS
n300pakeHuss MyTEM uU3ruba B COOTBETCTBYIOIIYIO CTOPOHY mMaTrpyOka
(mo3. 2, puc. 1.2), Ha KOTOpPOM OHa 3akperuieHa. [|Jis U3MeHeHus HaIpaBlie-
HUS U3ruba naTpyoka, MocIeHUIN cleayeT COTHYTh B HY>KHOM HaIlpaBJICHUU.

HaBojka Harima3Huka OKyJspa Ha pe3kocTh (mo3. 2, puc. 1.3) ocymect-
BIIIETCS IIYTEM €ro MOBOPOTAa BOKPYT CBOEM ocH. IIponecc HaBogku OKymspa
Ha Pe3KOCTh MoKa3zaH Ha puc. 1.11.

Puc. 1.11. Hagooka oxynapa na pe3xocms

Orta HacTpoiika Ha pe3KOCTh MHIAMBUIYyallbHA NJIsl IJ1a3a omeparopa u
o0ecIeynBaeT PeryJupoBKY PE3KOCTH B Mpeesax +5 qTuonTpui.
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MaxkcumanpHasi pe3KOCTh JOCTUTAETCS TOT/IA, KOrJa YETKO BUJIHA MO3a-
WYHas CTPYKTypa TOpiia BOJIOKOHHO-ONTHYECKOTO KTy Ta.

Ynpaenenue uzeubom xonya paboueti uvacmu snoockona. Ilposepky pa-
00ThI MEXaHU3Ma yNpPaBJICHUs] W3THOOM KOHIA paboyeil YacTH HAYMHAIOT C
TOTO, YTO OCNAOISAIOT (PUKCATOP MOJOKEHUS KypKa, TOBEPHYB (Di1axok Ppuk-
caropa (rmo3. 9, puc. 1.2) ieBoit pyKkoi Ha Tpu 4eTBEpTH 000pPOTa MPOTHB Ya-
COBOM CTPEJIKHU.

[Tocne Toro xak ¢ukcarop Kypka ocialbieH, HAKUMAIOT Ha KypOK HIIA
OTITYCKAIOT €ro, cJierka mpuiepkuBas nanbiieM (puc. 1.12). B atux ciydasx
U3rnbaeMblil KOHEI] pabouell YaCTH OTKJIOHSETCS BIIEBO Wi BmpaBo Ha 90°.
Ecnu HyXHO OCTaBUTH KOHEIl M30THYTHIM, TO MPOU3BOAAT (PUKCAIMIO KypKa
MOBOPOTOM (pJIayKKa MO YaCOBOM CTPEJIKE /10 YIIOpa.

Oyenxa pezxocmu uzobpadxcenus. J{as mpoBepKU PE3KOCTH PACTIOIOKH-
Te nepesl OObEKTUBHOM T'OJIOBKOM Ha PACCTOSIHUM D CM KaKOW-1100 mpeaMer
C MEJIKOM CTPYKTYpOU MOBEPXHOCTH, TEKCTOM HJIM PUCYHKOM, KaK MOKa3aHO
Ha puc. 1.13. /lanHOE paccTOsSTHHUE COOTBETCTBYET MAKCHMAJIbHON PE3KOCTH
M300paxeHus.

Puc. 1.13. Pacnonooicenue npeomema neped 00beKmueHoU 20J108K0l

[Tocie 3TOro BO3bMHUTE SHIOCKOI U, TS B OKYJISIP, TPOU3BEIUTE yIa-
aeHue npeameta 10 15 cm u ero npubmmwkenne 10 2 cM. COOTBETCTBEHHO,
MacmTad u300pakeHus OyAeT U3MEHSITHCS B OONBIIYIO WM MEHBIIYIO CTO-

pOHY.
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[TonkmroueHne »HIOCKONA K aKKyMYyJISITOpDHOW OaTapee IOKa3aHO Ha
puc. 1.14. Ilpu 5ToM HaBUHYMBAHUE HAKUIHON TallKu, pacmoyiO)KeHHOW Ha
Ka0eJNbHON pO3eTKE aKKyMyJSTOPHOTO OJOKa NMUTaHUs, Ha BUWIKY pa3béMma,
PacHoIOKEHHYIO Ha PYKOSTKE 3HJOCKOIIA, IPOU3BOIUTE, CJIErKa HaaBIUBasI
Y HanpasJsisi KOPITYC PO3ETKU JJIsl UCKIIIOUEHMSI 3aKyChIBaHUS PE3bOBI.

Puc. 1.14. Ilooknouenue sndockona Kk akKkymyJasimopHou bamapee

BrxurroueHne TUTaHHUS SHAOCKOIA OCYIIECTBISIECTCS TPU MOMOIIM BbI-
KITIOYaTelsl Ha PYKOSTKE SHIOCKOIA: JODKHA 3arOpPEThCs TAJIOTCHHAS JIaMITa
OCBETUTENSI ¥ 3apad0TaTh BEHTUIATOP OXJAXKACHHS JaMmibl. [1o nnHeliHOMY
uHAMKaTOpy HanpsukeHus (mo3. 10, puc. 1.2), pacnoaoKeHHOMY Ha PYKOSTKE
HHIOCKOIIA, MOKHO OIIEHUTh COCTOSTHUE aKKyMYJATOpHO 6arapeu. Eciu ro-
pAT BCE HMHAMKATOPHI, TO Oarapesi MOJHOCTHIO 3apshkeHa. Ecim cBersTcs
TOJIBKO JKEJIThIE U KPACHBIE WJIU TOJILKO KPacCHBIE, TO CIEAYET BBIMOIHUTH 3a-
Pl aKKYMYJISITOPHOM OaTapew.

[lutanue 3HAOCKONA MOXKET OCYIIECTBISTHCA TAKXKe OT CETH uepes
npuaBaeMelii mpeodpaszosarens «KEJ[P» (cereBoit amanTep) 220 B — 12 B.

1.5.2. Paboma ¢ 3HOockonom

ObecnieubTe YIOOHBIN JOCTYIl K OCMAaTpuBaeMoMy O00BEKTYy. OCTOpOXK-
HO BBeAMTE pabodyl0 YacTh IHJIOCKOMA B ocMaTpuBaeMblii 00bEM. [Ipoasu-
rast e€ BIepéa, OCMOTPUTE BHYTPEHHIOIO MOBEPXHOCTh 00bEMa. Eciu, kpome
MPOJBIDKEHUS paboueit yactu Brepé u Haza, TpeOyeTcss MPOBECTH OCMOTP
nyTéM u3ruda KoHila paboueit yactu, To, 00ecredyuB CBOOOAHBIN X0/ KypKa,
MIPOU3BEIUTE COOTBETCTBYIOIEE YIPABIIAIOIIEE BO3ACHCTBUE HA KYPOK.

Kpytuzna m3ruda paboueii yacti mpu paboTe He T0IDKHA MPEBBIIIATH 25 CM.

[ToaTOMy, Mpu 3aTpyJHEHUHU YIPABICHUS MU3rMOOM WIHM MPHU 3aBEIOMO
KpYThIX neperndax paboyel yacTu 3HJ0CKONA, CIeAyEeT 3apaHee MPOU3BECTH
U3rub KoHua padoyeil 4acTu ¢ MOMOIIbIO KypKa MPHU BBITPSIMICHHOM I10JI0-
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KeHuHn pabodeid yacTu. TONBKO MOCIe ATOro CleayeT BBOAUTH Pabodyio
4acTh B OCMATPUBAEMbIN OOBEM.

[lepen BbIBeneHUEM paboueld 4YacTh SHAOCKOINA M3 OCMaTPUBAEMOTIO
00BbEMa yCTaHOBHUTE U3rHOaeMblii KOHEIl B MIPSIMOE TOJI0KEHHE.

Ecnu monepedHslii pa3Mep 0CMaTpuBacMOro MpoCTpaHCTBa (Hampumep,
nuaMeTtp TpyOsl) He mpeBbiiraeT 80 MM, MPOU3BECTH MOJHBIA M3THO KOHIIA
paboueit yactu He ynactcs. B 3ToM citydae mpou3BOAST U3rubO Ha HEOOJIb-
IO YroJl B Ipe/iesiax MOJBUKHOCTH U3rn0aeMoro KoHIIa.

JUis OCYIIECTBICHHUS PaTUaIbHOTO OCMOTpa IMOBEPXHOCTH H3THOAIOT
KOHEI[ paboyeil 4acTu COOTBETCTBYIOIIMM BO3JEHCTBHEM Ha KYpOK, 3aKpen-
Jqs. €ro MOBOpPOTOM  (hiakka-pukcaTopa, MOCIE YEro OCIalNsioT BUHT-
¢dukcarop (mo3. 4, puc. 1.5) u ¢ momomrsio peryara (mos. 5, puc. 10.5) moso-
pauMBaroT padOUYyro 4acTh BOKPYTr €€ ocu. TakuM crmocoOOM MOXKHO MpPOU3-
BECTH PaJHaAIIbHBIF OCMOTpP OJHOW U3 CTOPOH HUCCIETyeMOro 00BEKTa.

JIpyry1o CTOpOHYy OOBEKTa MOXKHO OCMOTPETh, MPEIBAPUTEIHHO H30-
THYB KOHEI[ paboyeil 4acTH B MPOTHBOIIOJIOKHYIO CTOPOHY .

[Tocne okoHuUaHUsI OCMOTpa U3rHUOAEeMbIi KOHEIl BBIIPSIMIISIIOT, a pado-
Yyl0 4YacTh NPHUBOJAT B HMCXOJHOE IMOJIOKEHHE, KOrJa phlyar IMOBOpPOTA
(mo3. 5, puc. 1.5) HaxomuTcst HanpoTHB BUHTa-(puKcaropa (mo3. 4, puc. 1.5).

Bpemsi cymmapHoii paboThl OCBETUTENSI OT HOBOM, IMOJHOCTBIO 3apsi-
KEHHOM aKKyMyJIITOPHOU Oarapen coctaBiisgeT 25 MuH. B mporecce paboThl
PEKOMEH/IyeTCsl CJIEIUTh 3a YPOBHEM paspsijia akKyMyJsTOpHOW OaTapeu 1o
JUHEHHOMY MHJUKATOPY, PACHOJI0KEHHOMY Ha PYKOSITKE dHJIOCKOTA.

[Ipu MOAKIIOYEHNH TOJHOCTBIO 3aPSHKEHHON HOBOW Oarapen CBETATCS
Bce 10 cBeroamonoB nuHeiHoro uHaukaropa. Ilo mepe paspsna Oatapeu
CBETOJMO/IbI TIOCIIEI0BATEIBHO FaCHYT, HAUMHAS C 3eJIeHbIX. OpUEHTHPOBOY-
HO TIOTaCaHMe 3€JIEHBIX CBETOANO0B coOoTBETCTBYET 30 % pazpsiay Oarapen.
[Toracanue AOMOJHUTENBHO ABYX JKEJITHIX CBETOJIMOJOB CBUJETEILCTBYET O
50%-Mm pazpsine 6arapen.

B nensix o0ecnedeHnss ONTUMAIBHOTO pecypca akKyMyJsTOpHOU Oarta-
peH JKeJaTeNbHO MPEeKPaTUTh €€ NaabHEHIINUN pa3psia, nepeBes MUTaHue H-
JIOCKOIIa Ha pe3epBHYIO OaTapero.

[Ipu nanpHeimem paszpsine OaTaped MOCIEAOBATEIBHO IMOTACHYT OC-
TalbHBIE CBETOMMONBI MHAWKaTopa. [Ipm 3TOoM ypoBeHb paspsma Oarapeu
OKa3bIBaCTCS KPUTHUECKUM, U JATbHEHIINIA pa3ps COMPOBOXKIAETCS HEMPH-
eMJIEMBIM YXY/IIeHHEM e€ XapaKTepucTuK. [lepexoa B 3TOT pexuM CHUTHAIH-
3UpyeTCsl BCIbIIKaMK nHaAnKaropa 8 (puc. 1.2), conpoBoXIaeMbIMHU MTPEPHI-
BUCTBIM MHUCKOM 3ymmepa. [Ipu IOCTHMKEHMM Takoro COCTOSIHUSI CIEAyeT
00513aTENIbHO BBIKJIIOUUTH HJOCKON, OTCOCAMHUTH OT HEro MUTAIOIIMM Ka-
0eJlb aKKyMYJIITOPHOW OaTaped W BBIMOJHUTH €€ 3apsijl, 0 BO3MOXKHOCTH, B
KpaTyailime CpoKu Mociie pa3psia.
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KoHTponbHble BONpockl U 3agaHus

1. U3 yero coctonut ontrnyeckas cxema dHaockona «KOBPA»?

2. KakoBa paspemaromnasi criocOOHOCTh JKI'yTa mepeaadn u300pa-
JKEHUA?

3. Kakve WCTOYHMKHM OCBEIICHUS HCITOJB3YIOTCS B BOJIOKOHHOMN
supockonuu? [lepeuncnure ux JOCTOMHCTBA U HEAOCTATKH.

4. YTo comepKUT U3rudaeMblii KOHEI SHI0CKoma?

5. Uemy paBeH yroji 0630pa 3H10cKoma?

6. Kakum 00pa3oM BIMSIET BBICOKasl TeMIlepaTypa OKpYKarouien
cpeabl U BRICOKOE 3HAUCHHE Tiepe3apsia 0arapen Ha CPOK IKCILTyaTallUuu
AKKyMYJISITOpHOU OaTapeun?

7. Uto mpou3oiaéT, eciau HampshKeHHe aKKyMYJISITOpHOW Oarapeu
JIOCTUTHET 3Ha4YeHus okoio 9,4 B?

8. Kakum 00pa3om nMpon3BOJIAT OILIEHKY PE3KOCTH U300paKeHus ?

CopepxaHue oT4éTa

1. llens paGoTHI.

2. Tlpumensiemoe 000pyI0BaHUE.

3. OTBeTHl HA BOMPOCHI.

4. BpIBOJIBI O MPOICIIAHHON padoTe.

Cnucok nuTepatypbl

1. berukoB O./[. KoHTposib BHYTpeHHHMX MOBepxHOCTEe. — M.:
Oueprus, 1975. — 120 c.

2. Beiinbepr B.b., Carrapos J[.K. Ontuka cBetoBojoB. — JI.: Ma-
muHocTpoenue, 1977. — 320 c.

3. Kyuuksna JI.M. CeroBoabl. — M.: Mammunoctpoenne, 1973. —
176 c.

4, MapxoB I1.1., Ketkopuu A.A., Beiinbepr B. b. BomokonHo-
ontuueckas uHTpockomnus. — JI.: Mamunoctpoenue, 1987. — 286 c.

5. Cupota I'.A. TexHudyeckue SHIOCKOIBI — MPUOOPHI JJIs BU3Y-
aJIbHOTO KOHTPOJIS TPYIHOI0CTYMHBIX 00bekTOB / B Mupe HK. —2000. —
Ne 2(8). —C. 4-7.

6. CnpaBouHas kHura mo cperorexuuke / moa pea. FO.b. Aiizen-
Oepra. — M.: DHeproaromusnat, 1995. — 472 c.
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JlabopatopHas padota Ne 2
ONPEOENEHME PA3PELLUAKOLWEWN CNNIOCOBHOCTH
BOJIOKOHHO-OMTUYECKOIO 9HAOCKOIMA

Hacmosawas nabopamopnas paboma noocomosieHa yueOHO-HAYYHbIM
yenmpom Komnanuu «CMT», npouzsoosweri mexrHuyeckue 3HOOCKONbL, U
sHedpena 8 yuebnwlll npoyecc kageopvr PMIIK TITY

eanr padorbl: VccienoBaTh 3aBUCUMOCTH Pa3pelIaromiel criocoOHO-
CTH BOJIOKOHHO-ONTHYECKOT0 3HJOCKONA OT paboyero pacCTOSHHs 0 Ha-
0JIF0JaeMOTr0 MpEeaMETa, €ro BETa U OPUCHTAIIMU OTHOCUTEIBHO CTPYKTYPHI
BOJIOKOHHO-ONTHYECKOTO KIyTa.

TeopeTnyeckas 4yactb

MonHoe éHympeHHee ompaxeHue

W3 sneMeHTapHON ONTHKK M3BEeCTHO [1-8], 4TO Mpu MPOX0XKACHUH JTyua
CBETa W3 MPO3PAYHON Cpeabl C TOKa3aTeJeM MpeJIOMIICHUs N; B Cpemy,
UMEIONIYIO MTOKa3aTesb mpejoMieHus Ny (N < Ny), OoJblias 9acTh YHEPTHH,
MIEPEHOCUMOM JIydOM, Tepeaaércs BO BTOPYIO Cpedy. DTO sBICHUE Ha3bIBa-
eTcst pedpakmueii wim npenomieaueM (puc. 2.1, a). B 1o e BpeMs HeOO0IIb-
I1asi 9acTh JHEPTUU OTPAXKACTCS OT TPAHUIBI OOPAaTHO B TEPBYIO CpEIy
(3mecw MBI TIOJIaraeM, 4To 00€ CpeJibl He MOMIIOIIAOT CBET). YTIIbI MajeHus &)
U TIpeJIoMJICHUsSI 6, CBSI3aHBI COOTHOIIICHHEM, M3BECTHHIM Kak 3akoH CHel-
amyca,

nsing, =n,sing,, (2.1)
rje 6y Bcerma MeHbIle 6, eciau Ny < Ny, 1 HA00OPOT.
a) IpenommeHHL &)
H Iy
Ly,
MRy Mi=Hy [ OpenoMIeHHEIR
Hj \\‘ Hj ¢ ~‘,‘
Ilagarcmmi TacTHIHOE Ilagarcmmui TacTHIHOE
Iy OTRAKEHHE Iy OTRAKEHHE

Puc. 2.1. Ompasicenue u npenomnenue Ha OUdIEKMPUYECKOU cpanuye pazoend.
a — 6 OOKpUMUYECKOM pedxcume;, 6 — npu Kpumu4eckom yaie naoeHus

19



C yBenuueHueM 6y, pactér u 6, IOKa HE HACTYIUT MOMEHT, KOTJa
6, =90° T. e. MpENOMIICHHBIM Jyd CKOJB3UT BIOJb TPAHUIIBI pasiesa
(puc. 2.1, 6). Yron mangenus, npu Kotropom 6 = 90°, Ha3bIBaeTCS KpUTHUE-
CKUM yriioM najienus &, (6, = arcsinny/ny).

Ecnu 6, u nanee mpoaomkaeT pacTd M CTaHOBUTCS OoJjblie &, TO BCS
DHEPrHs, COJIEPrKaIIasicsl B MaaloleM Jyde, OTpakaeTcss OOpaTHO B TIEPBYIO
cpeny. DTO sIBJICHHE, Ha3bIBAEMOE TIOJTHBIM BHYTPCHHUM OTPaKEHUEM, U ObI-
JIO UCTIOJB30BAHO TMPH CO3JaHWH ONTHYECKUX BOJOKOH C TaK Ha3bIBAEMBIM
CTYIIEHYATHIM TTPO(UIIEM MTOKa3aTeNs IPETOMIICHHUS, B KOTOPBIX TPOUCXOIUT
BOJIHOBOJIHOE pacIpe/ieIeHUe CBETa.

Onmuyeckoe 80/10KHO

Ecnu nyu cBera, mpejoMHBIINCh Ha TpaHUIE pasfena BO3TyX—
CEep/ALIEBUHA Ha TOPIIE BOJOKHA, MOMAJAaeT HA TpPaHUIy CepAlEBHUHA—
000J109Ka MO/ YIJIOM, OOJIBIINM KpUTHUECKOTO (puc. 2.2), MPOUCXOAUT IOJI-
HOe BHyTpeHHee oTpakeHue [10-11]. B cBsI3u ¢ NWIMHIPUYECKOH CHMMET-
puel BOJIOKHA MOJIHOE€ BHYTPEHHEE OTPAXKEHUE ATOTO JTydya UMEET MECTO U Ha
HIDKHEW TpaHUlEe CEepJUEBUHBI, TO €CTh Jy4 OKAa3bIBA€TCS 3aXBaUYCHHBIM
cepateBuHoU. TpaekTopust dyua, KAaHATUPYEMOTO BJIOJb CEP/ILIEBUHBI, UMEET
3ur3aroo0pasHbiii xapaktep. [lojlHOe BHYTpeHHEE OTpa)K€HHE Jiyya MpPOUC-
XOJHUT B KAKJOU TOUKE M3JIOMA.

@ 7]

7277

L

Puc. 2.2. Tpaexmopuu mepuouonanvuvix (a)
u kocwix (0) yueil 8 onmuueckom 6010KHe

Jlyun, n3obpakeHHbIe Ha pHC. 2.2, a, BCErJa MePeceKarT OCh BOJIOKHA.
Takue myun Ha3bIBAIOT MEPUTUOHATBHBIMU.

Jlerko mokasarh ¢ MOMOIILI0 puc. 2.2, @, 4yto 3akoH CHemmmyca (cM.
dopmyity 2.1) as Topiia BOJOKHA BBIMOJHSAETCS B CIydae

snd,=nsiné". (2.2)
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[TockonbKy Ha rpaHHIle MEXAY CEpAUEBUHON U 00OJIOUKON MMEeT Me-
CTO TMOJIHOE BHYTPEHHEE OTPaKEHHUE, TOJDKHO BBIOJIHATHCS HEPABEHCTBO

O'<nl2-6.. (2.3)
CrnenoBarebHO, HEOOXOAUMBIM YCJIOBHEM Il TOTO, YTOOBI JIyd pac-

MMPOCTPAaHAJICA BHYTPH CCPALICBUHBI BOJIOKHA WM HC IIOIIAJI B O6OJ'IOLIKy, ABJIA-
€TCs ClIeayromiee.

n,,sSiN@, =sind, =nsin(z/2—arcsinn,/n)=n’-n>. (2.4)
Ha ocHOBaHuM puc. 2.2, @ MOXKHO TaK)Ke yTBEPXkIAaTh, 4YTO BCE JIy4H, KO-
TOpBIC TIOMAAIOT HA TOPEI] CEPIIIEBUHBI BOJIOKHA BHYTPU KOHYCa, 00pa3yro-
11ast KOTOPOT'O COCTAaBJISIET Yroil 6, C OCbIO BOJIOKHA, OyAyT paclpoCcTpaHsTh-
Csl BIIOJIb BOJIOKHA U BBIMIYT M3 €T0 BBIXOJHOTO TOPIIA MPAKTUYECKU 0e3 To-
Tephb (moyiaraeM, 4To BOJIOKHO CJIETaHO M3 a0CONIOTHO MPO3PAvyHOTO MaTe-
puana). Yron 6, Ha3bIBaeTCs NPUEMHBIM (arepTypHBIM) YIJIOM BOJIOKHA JUIS
MEpPHUAMOHANIBHBIX Jydel. YpaBHeHHe (4) onpeaenseT BaKHbINA MapaMeTp BO-
JIOKHA, Ha3bIBaE€MbIM uunciaoBoil anepTypoil NA 1Mo aHanoOruu ¢ YUCIOBOU
anepTypoy JTMH3BI WM OOBEKTUBA, U SBIISICTCS OYCHB MOJIC3HON BEIMIMHOM,
TaK KakK MO3BOJISIET OLICHUTh KOJIMYECTBO CBETOBOM HSHEPrUH, KOTOPYIO MOXK-
HO BBECTH OT MCTOYHMKA CBETa B BOJOKHO. DTa BeJIWYMHA Oe3pa3MmepHas U
3aBHCUT TOJIBKO OT MOKa3aTesiel mpeaoMIeHus Ny 1 Ny, .
Bce ckazanHOe BbIIIE OTHOCHIIOCH TOJIBKO K MEPHUIMOHAIBHBIM JIydaM,
T. €. TaKUM, KOTOpBIE JIKAaT B OJHOM IUIOCKOCTU C OCBhIO BoJIOKHA. Kpome
MEPHUIMOHATBHBIX CYIIECTBYIOT JIYYH, KOTOPBIE PAaCIpPOCTPAHAIOTCS BHYTPHU
CEepIEeBUHBI, HE TIepeceKas OCh BOJIOKHA. Takue Jiyqn, Ha3bIBaeMbIe KOCHIMH,
pacTpoCTPaHSIIOTCS TaKUM 00pa3oM, 4TO MX TPACKTOPUHU HE JIeKaT B OJIHOU
TUTOCKOCTH, B OTJIMYHE OT MEPUAHOHAIBHBIX Jiyuel (puc. 2.2, 6). YacTs 3THX
JTy4eil TOCTOSTHHO TepseT SHEPTHUIO TI0 MEPE PACIPOCTPAHEHHS BJIOJIb BOJIOK-
Ha. Ha MamibIx paccCTOSHUAX, M3MEPIEMBIX METPaMH, KOChIE JTy4d MOTYT Tie-
PEHOCHTH (B 3aBUCUMOCTH OT YCJIOBHH BBOJA MU3JIYYCHHS) JOCTATOYHO OOJIb-
IO 9acTh OOIIEH MOIITHOCTH.

I'Iepedatla u306pa)KeHu;1 80JIOKOHHO-ONMU4YeCKUM Xeymom

[IpuMeHsieMble B DHIOCKOIAX IS Mepeaadd n300paKeHUsI BOJIOKOHHO-
OINTHYECKHUE KTyThI IMPEACTABISIIOT COO0M MyYOK reKCaroHaIbHO YIIOKEHHBIX
CBETOBEIYIIMX KU 1, pa3eICHHBIX CBETOM3OIUPYIONUMH MPOCIORKAMH 2
(puc. 2.3).

Jlitst iepeaun n300pakeHHs ¢ MTOMOIIBIO BOJIOKOHHO-OIITHYECKOTO KTy~
Ta MPUMEHSIFOT DJIEMEHTBI KITaCCHUECKON onTUKU (00BEKTHB, OKYyJIsip) [12].

BosiokoHHO-ONITHYECKasE cXeMa dHIOCKOIA MpeACTaBisieT co0oi cucre-
my (puc. 2.4), COCTOAIIYI0 U3 00BEKTHBA 2, TPOCIUPYIOIETO U300paKeHNE
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npeamera 1 Ha BXOIHOM TOpeEI] BOJIOKOHHO-ONITHYECKOro kryra 3. M306pa-
’KEHHE C BBIXOIHOTO TOPIlA XTyTa 00BEKTHBOM 4 MpOEHUPyEeTCs HA dKpaH 5
(mIockoCTh N300paskeHNUs).

Puc. 2.3 I'excazonanvras yknaoka Puc. 2.4 [lepeoaua uzobpasicenus uepes
€8emoB8000s:. B0IOKOHHO-ONMUYECKULL JHC2YM
1 — ceéemosedywue sxncunvt,
2 — ceemouzonupyrowue NPOCIOUKU

Paspewarowas €NocobHOCMb 80/I0KOHHO-ONMUYECK020 IHAOCKONa

Pa3pematomeli crmocoOOHOCTBIO ONTUYECKUX CHUCTEM HAa3BIBACTCS CIIO-
COOHOCTh ONTHYECKUX CHCTEM CO3/1aBaTh pa3lieibHbIC M300paKCHHS JBYX
OJIM3KO PACTOJIOKEHHBIX Touek. OHa OIICHUBAETCS 10 HAaWMMEHBIIIEMY pac-
CTOSIHHIO MEXK]Ty IBYMsI TOUYKAMH, TP KOTOPOM M300paKEHUS TOUYECK CIIE He
CIIMBAIOTCS (BHIHBI pa3/ieiibHO). JlaHHOE pacCTOSHHUE BBHIPAKACTCS B JIMHEH-
HBIX (MM) WIH yTJIOBBIX ¢AMHUIAX (YIIIOBBIX CEKYHaX) U Ha3bIBACTCS, COOT-
BETCTBEHHO, JMHEHHBIM WA YIJIOBBIM TpenenoMm paszpemieHus. OOpaTHas
€My BEJIMYMHA CIYKHUT KOJIMYECTBEHHOM MEpOM pasperiaroniei criocoOHOCTH
OINTHYECKUX MPHOOPOB (OOBIUHO BBIpAXKAETCS B KOJUYECTBE JIMHUI HA MUJI-
JUMETD).

Pa3pematomias crmocoOHOCTh BOJIOKOHHO-OMTHYECKOTO IHIOCKOIA B OC-
HOBHOM 3aBHCHUT OT pa3peliaronieil CriocCOOHOCTH MPUMEHSIEMOTr0 B HEM BO-
JIOKOHHO-ONITHYECKOTO JKTyTa.

B o01iem ciydae pazpeniaroiiasi CiocCOOHOCTh BOJJIOKOHHO-ONTHYECKOTO
KT'yTa paBHA

v, = 0,5D7, (2.5)
rae D — nuamertp BoJIOKHA.

Kpome Toro, pazpemiaroniasi ciocoOHOCTb BOJIOKOHHO-ONTHYECKOTO H-
JIOCKOTa 3aBUCUT OT (POKYCHOTO pacCTOsiHUs 00bekTHBa sHAo0ckoma. [TorTo-
My JUISI HAXOXKIEHUSI pa3peniaronieil criocoOOHOCTH BOJIOKOHHO-OMTHYECKOTO
9HJIOCKOIA ITPOLIE BOCHOJIB30BATHCS CIEAYIOUIEN METOIUKOM.
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[Ipenmert, pasMepsl KOTOPOTO M3BECTHBI C OONBIION TOYHOCTHIO, TIOME-
IIaI0T Ha (POKYCHOM PACCTOSIHMM OT OOBEKTHBA JHIOCKOIA (H300pakeHHe
MpeaMeTa JOJKHO MaKCUMAJIbHO XOPOIIO paccMaTpUBaThCs Yyepe3 BOJIOKOH-
HO-ONTUYECKUN SH0CKOM). M3MepeHust 3aKIT09YaroTcs B MOA00pe MpeaMeTa,
M300paKeHUE KOTOPOr0 HaXOAUJIOCh Obl HA TPAHU Pa3PEILICHHUS.

B kauectBe Mephl pasperaromieil crnocoOHOCTH HCHOJIb3YETCsl oOpaTHas
BEJIMYMHA MUHUMAITLHO Pa3peluMoro oTpeska d —4ncio pa3perraeMbIx JTHHHN

v=1/d. (2.6)

Omnpenenenue paspemniaiomeld CrnocoOOHOCTH BOJIOKOHHO-ONTUYECKOTO
HH/IOCKOTMA MPOU3BOIUTCS MPH MTOMOILIH CIIEHUANIbHBIX UCIBITATEIbHBIX 00b-
eKTOB, Ha3bIBa€MbIX MUpaMu. [lepuo mTpuxoB Mupsl (MHHUMAIBHO pa3pe-
nraeMbie oTpe3kn) d BKIIOYAaeT B ce0sl MIMPUHY YEPHOW IOJIOCH U HIMPUHY
npomexytka (puc. 2.5) [4].

d Hcnonb3yemble B J1a0OpaTOpHON padOTe MITPUXOBBIE
MUPBI PEACTABIAIOT CO00M CUCTEMBI YEPHBIX MOJIOC, HAHE-
CEHHBIX Ha Oeiyto Oymary.

Kpome Toro, ans uccienoBaHUs 3aBHCHUMOCTH paspe-
[IaloIIeld CImOCOOHOCTH OT OpHUEHTAIMM HW300paKeHHs B
TUTOCKOCTH TOpIIa BOJIOKOHHO-ONITUYECKOTO KI'yTa OTHOCH-
TEJILHO HAINPABJICHUS YKJIAJIKA ONTHYECKUX BOJOKOH (st
KTyTa C TEKCAarOHAJIBbHON CTPYKTYpO#) HCHOJB3YHOTCS MHUPBI, B KOTOPBIX
HMITPUXU UMEIOT OJIMHAKOBBIM MEPUOJI, HO OPUECHTUPOBAHBI B PA3IMYHBIX Ha-
NPABJICHUSIX.

Jlisi u3MepeHusi 3aBUCUMOCTH pPa3pelaroliei CrocCOOHOCTH OT I[BeTa
Ha0JI0JTaeMOro U300pakeHUs UCHOJIb3YIOTCSI MUPBI, Ha KOTOPbIE HaHECEHbI
HITPUXU Pa3HBIX IIBETOB.

Puc. 2.5

JKcnepuMeHTanbLHas 4acTb

[Ipennaraemass mabopatopHas paboTa BKIIOYAaeT B ceOs CIeAyromne
IKCIIEPUMEHTAIbHBIC 3a]JaYH:

1. Onpenenenue pa3pemaronieii CrocOOHOCTH ONTHYECKOH CHCTEMBI
BOJIOKOHHO-ONITHYECKOTO JHJOCKOIA B 3aBUCHMOCTH OT pabodero paccros-
Hust R npu ¢ukcupoBanHom paccrosuum L (paccTosiHue oT 00beKTHBA 10
TOpPIIA BOJIOKOHHO-ONTHYECKOTO KIyTa).

2. VccnenoBanue 3aBUCHUMOCTH pa3peliarolieil CoCOOHOCTH OT IIBETa
HAO0JII01aeMOT0 H300paKEHUSI.

3. UccrnenoBanue 3aBUCUMOCTH pa3pelaonieil CiocoOOHOCTH OT OpUEH-
Talu U300pakeHHs B TUIOCKOCTH TOPIa BOJIOKOHHO-ONTUYECKOTO JKI'yTa OT-
HOCHUTEIILHO HANPABJICHUS YKJIAJKH ONTUYECKUX BOJIOKOH (JJIS KIyTa C I'eK-
CaroHaJbHOHN CTPYKTYpOIA).
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3KcnepumeHmaanaﬂ ycmaHoO8Ka

JIiss BBITIOJHEHMS TTOCTABJICHHBIX 3aJa4 HCIIOJIb3YETCS BOJIOKOHHO-
ONTHYECKass CUCTEMa JHIOCKOIIA, MPEACTaBICHHAS B BHUJIC dKCICPUMEHTAIb-
HOM ycTaHOBKH (puc. 2.6).

Puc. 2.6. Cxema sxcnepumenmanvHoll ycmano8Ku.
1 — cmotiku 05 wmpuxosvix mup; 2 — penvcol; 3 —00beKmus,
4 — gonoKkoHHO-OnMuUYeKull Jdczym; S — oxkynsap; 6 — enaz nabarooamens,
7 — nogopomnoe ycmpoucmeo; 8 — pe2yiuposouHblil UHM

BremiHuii BUI SKCIEpUMEHTATBLHOM YCTAHOBKH TIOKa3aH Ha puc. 2.6.

Jlyist mpoBeIeHUsT SKCIIEPUMEHTOB Ha OCHOBAaHUHW yCTAHOBIICHBI TPH Ha-
MPABJISIONTNX, HA KOTOPBIX YCTAHOBJIEHBI CTOWKH JIJISI 3aKPETUICHUS IIITPUXO-
BbIX MUpP. CTOHKH MOTYT MepeMeNIaThCs M0 HAMPABIISIONINM, U3MEHsIST pado-
yee paccrossare R. Kpome Toro, sxkcnepuMeHTabHas yCTAaHOBKA KOMIUICKTY-
eTcs JAecAaThio Mupamu (puc. 2.7):

— YEThIPEe MUPBI CO MITPUXAMU YEPHOTO IBETA HA OeJIoM (pOHE C Pa3HBIM
nepuosom d (Mupa Ne 1 — 2 mm, mupa Ne 2 — 4 mm, mupa Ne 3 — 6 MM 1 Mupa
Ne 4 — 8 mm); Tpu Muphl ¢ oauHaKOBBIM meprogoM d = 30 MM, HO pa3HbIM
BeToM mTpuxoB (Mupa Ne 5 co mrpuxamu KpacHoro isera, Mmupa Ne 6 —
kénroro u Mupa Ne 7 — cHHEroO 1[BETA);

— TPU MUPHI CO MITPUXaMHU YEPHOTO IBETA C OJAMHAKOBBIM TEPUOJIOM
d = 30 MM, HO pa3HOit opueHTalKel MTpuxoB (Mupa Ne 8 — IITPUXU COPHEH-
TUPOBaHBI MO YoM 45° K TOPU30HTAIBHON MOBEpXHOCTH, MUpa Ne 9 — ot
yriom 135° u mupa Ne 10 — mTpuxu COpUEHTUPOBAHBI NAPAILIEIBHO TOPU-
30HTAJIBbHOM MMOBEPXHOCTH, T. €. yroi 0°).

24



Puc. 2.7. Dxcnepumenmanvhas ycmanogxka

Xo0 akcnepumenma no n. 1

Ilpu ¢ukcuposannom paccmoanuu L om wnabnooaemoco npeomema
(mupwl) 00 0bvexkmusa, ycmanoB8IeHHO20 HA MOPYEe B0TOKOHHO-ONMULECKO20
JHc2yma.

Hagectr Ha pe3kOCTh OKYJIAp IMyTEM €ro MOBOPOTA BOKPYT CBOEH OCH.
Orta HacTpoilka Ha Pe3KOCTh HMHAMBHUAyajbHA IS IJia3a HaOdrojaTens u
oOecreynBaeT PEryJMpoOBKY PE3KOCTH B mpenenax *+5 auontpuil. Makcu-
MajbHasi Pe3KOCTh JIOCTUTAETCs, Korja Y€TKO BUIHA MO3aWyHas CTPYKTypa
TOPI11a BOJIOKOHHO-ONTHYECKOTO KTy Ta.

Ha onny u3 croek 3akpenuts mupy Ne 1.

[Togsectn Mmupy Ha paccrosiune R = 3 cMm oT 00beKTHBA.

JloOutbcst MakCUMadbHOM YETKOCTH HM300paKEHUs IITPUXOB IMYTEM
BpAICHUS PETYJIUPOBOYHOTO BUHTA 8 BOKPYT CBOEH OCH.

Mupy Ne 1 mepemecTuth OT 0OOBEKTHBAa HA MAaKCHMaJbHOE PACCTOSHUE
R1 (He BpamaTth peryJupoOBOYHBIA BHHT), MPH KOTOPOM MOPOI pa3peiicHHUs
KOHTpacTa MUpHI emié goctatouHo BbicOK (3060 %), HO MO3aUYHOCTH U30-
OpaxeHus (3a3yOpeHHOCTDH NMPSMBIX JIMHHMA, Pa3pbIBHOCTh U300paKCHHS) HE
MO3BOJISIET PA3IMUUTh MTPUXOBBIC JIMHUMU.

Ha o1y xe cToiiky 3akpenuts Mupy No 2.

Jlnst mupsl No 2 BEITIOJTHUATE OTIEpaIiiy M. 5 U OompenenuTh pacCTOSHUC
R2.

Jlst mup Ne 3 11 Ne 4 BBINOTHUTE ONIEPAIMH 1. 5 U ONIPEICITUTh COOTBET-
cTBytomue paccrosiaus R3 u R4.

[To 4yeThipéM TOUKaM MOCTPOUTH TpaUK 3aBUCUMOCTH pa3peliaroiiei
CIIOCOOHOCTH PHJIOCKONA OT PACCTOSIHUS 10 HA0JII01aeMOro MpeaMeTa.

AHajoruuHble u3MepeHus mpojaenats it R=5cm u R=7 cm (cm. no-
PSIOK BBIMOJIHEHUS ¢ T1. 3110 11. 9).
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Xod akcnepumeHma no n. 2

Hagectn Ha pe3kOCTh OKYJISAp IyTEM €ro MOBOPOTAa BOKPYI CBOEM OCH.
Ota HacTpolKa Ha Pe3KOCTh MHJIMBHyalbHa JJIs TJla3a U 0O0ecreuynBaeT pe-
I'YJIUPOBKY PE3KOCTU B Mpefenax +5 nuontpuid. MakcumanbHas pe3KOCTh
JIOCTUraeTcsl, Korja 4€TKO BUJAHA MO3auyHasi CTPYKTypa TOpLA BOJOKOHHO-
ONTUYECKOTO JKI'yTa.

Ha onny u3 noacraBok 3akpenutb Mupy Ne 5.

[ToaBecTu mupy ¢ nojacraBkoit Ha R =4 cm ot Topiia 00beKTUBA.

Hactpouth makcuManbHOE H300paKEHHE IITPUXOB IYyTEM BpaIlEHUS
PETYJIMPOBOYHOTO BUHTA 8 BOKPYT CBOEH OCH.

[ToacraBky ¢ Mupoit Ne 5 mepemMecTuTh OT Toplia OObEKTHBA HA MaKCH-
MaibHOE paccTostHue RS (He Bpamath peryIMpoBOYHbBIN BHHT).

Ha »Ty e noncraBky 3akpenuTs Mupy Ne 6.

Jliist mupbl Ne 6 momyuuth paccrosiaue R6 (em. 1. 5).

Jlnst mupsl Ne 7 mosryuuts paccrosinue RY.

[To 3-M TOYkaM MOCTPOUTH TPaPUK 3aBUCUMOCTH pas3periaronieil Cro-
COOHOCTH PHIOCKOTA OT IIBETa HA0II01aeMOT0 N300paKeHN .

Xo0 akcnepumerma no n. 3

Hagectn Ha pe3koCTh OKyJsIp MYTEM €ro MOBOPOTA BOKPYT CBOEU OCH.
OTa HACTpOWKa HAa PE3KOCTh MHIMBHAyalIbHA JJIS TJla3a U 00eCTieunBacT pe-
TYJIUPOBKY PE3KOCTH B mpejenax +5 muonTpuil. MakcuManbHas pe3KOCTh
JIOCTUTAETCs, KOorAa Y€TKO BHJIHA MO3aW4Hasl CTPYKTypa TOpla BOJOKOHHO-
ONITHYECKOTO JKTyTa.

Ha omny m3 mojcraBok 3akpenuth Mupy Ne 3 (IITpUXH COPUEHTUPOBA-
HbI 101 yriioM 90° K TOPU30HTAILHOW TTOBEPXHOCTH).

[Togsectu Mmupy ¢ nojacraBkoit Ha R =4 cm oT Topiia 00beKTHUBA.

Hactpouth MakcuMalibHOE HW300paKEHHE IITPUXOB IYyTEM BpaIlECHUS
PETyJIMPOBOYHOTO BUHTA 8 BOKPYT CBOEH OCH.

[ToncTaBky ¢ Mupoi Ne 2 mepeMecTUTh OT TOplia 0OBEKTUBA HA MaKCH-
MaJibHOE paccTosiHue R2 (He Bpamark peryIMpoBOYHBIN BHHT).

Ha sty e noncraBky 3akpenuTh Mupy Ne 8.

Amnanoruyso 1. 5 1y mupbl Ne 8 monyuuts paccrosinue R8.

Jist mup Ne O u Ne 10 monyuuTs cooTBEeTCTBYIOIIME paccTossuus RO u
R10.

[Io 4-M TOuKaM MOCTPOUTH T'paPUK 3aBUCUMOCTH paspeliaronieil cro-
COOHOCTH IH/IOCKOIAa OT OPUEHTAIUU U300paKeHUsI B IUIOCKOCTH TOpIa BO-
JIOKOHHO-OTNITHYECKOTO KI'yTa OTHOCUTEIHHO HAIPaBJICHUS YKIIAIKH ONTHYC-
CKUX BOJIOKOH (JIJIs1 )KT'yTa C TeKCaroHaJIbHOM CTPYKTYPO).
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KoHTponbHbIe Bonpochl

Kakoii yron Ha3pIBaeTCsi KpUTUYECKUM M Y€MY OH paBeH?

Yrto Takoe yncioBas anepTypa v B 4€M OHa U3MEpsIeTCs ?

Kakwue myuu pactpocTpaHsiOTCs B BOJOKHE?

KakoBa paszpemaromias ciocoOHOCTh JKIyTa Mepenayd H300paxe-
HUS, €CJIM IMaMETP €IMHUYHBIX BOJIOKOH paBeH 6 MKM?

Yro Takoe pa3pemaroias CltoCOOHOCTh ONTHYECKUX CHCTEM ?

Yro Takoe Mupa U U3 YeMy PaBEH MEPUOJ] IITPUXOB?

Kakum 006pa3oM npou3BOIAT OLEHKY PEe3KOCTH N300paKeHUs ?

CopepxaHue oT4éTa

[{ens paboTHL.

[Ipumensiemoe 0060pya0BaHUE.

[TopsiioK BBITIOTHEHUS PA0OTHI.

Pe3ynbTarhl BBIMOJNHEHHs pPaOOThl (3aBUCHMOCTH pa3pellaronei
CIIOCOOHOCTH U T. 1.)

OTBETHI HAa BOMIPOCHI.

BriBOIEI.

Cnuncok ucnonb3oBaHHOW nNUTepaTypbl

®pumr C.9., Tumopesa A.B. Kypc obuieit puzuku. — M.: duzmar-
ru3, 1961. - T. 3.

Ypmaxep JI.C. Ontuka gororpadpuueckux u adpodoTorpapuyeckux
npuoopoB. — M.: ['eone3usnar, 1962.

Uypunosckuii B.H. Teopust ontuueckux npu6opos. — M.-JI.: Ma-
muHocTpoeHue, 1966.

Manbsnies M.JI., Kapakynuna I'.A. IlpukiagHas ontvka U OnTUye-
ckue u3mepenus. — M.: Mammnoctpoenue, 1968.

Bosocos JI.C. ®ororpaduueckas ontuka. — M.: MckyccrBo, 1971.
Onucanue ontudeckoit ckambu OCK-2.

Jlannco6epr I'.C. OnTuka. — M.: Hayka, 1976.

[Tep A.I'. [Ipou3BOACTBO ONTHUKO-MEXaHUYECKUX MPHOOpPOB. — M.:
O6oponrus, 1962.

BeiinOepr B.b., Carrapos /[.K. OnTtuka cBeroBojoB. — JI.. Maiu-
Hoctpoenue, 1977. — 320 c.

Kyuuksn JI. M. CeroBoasl. —M.: Mammnoctpoenue, 1973. — 176 c.
MapkoB II.M., KerkoBuu A.A., BeiinOepr B.b. BonokoHHo-
ontuyeckas HHTpockonus. — JI.. MammuHoctpoenue, 1987. — 286 c.

Carrapos /I.K. Bonokonnas onrtuka. — JI.. MammHocTpoeHue,
1973. - 283 c.
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INabopaTtopHasa paboTta Ne 3 )
OCMOTP U BbIABNEHUE OE®EKTOB U3OENUA
C NOMOLLbKO CMOTPOBOI'O NMPUBOPA PBI1-496

Ilesb padoThl: 03HAKOMUTHLCS C IMIPUHIIUIIOM PAOOTHI CMOTPOBOTO TIPH-
6opa PBI1—496, 1 ¢ ero moMomisio BEISIBUTH AShEKThI B U3/ICTHH.

KpaTkue TeopeTtuyeckue ceeaeHus

Hasnauenue: mpubop cmotpoBoit PBI1—496 npennaznadeH qjis ocMoTpa
Y BBISABJICHHS Je(eKTOB (TPEIIMH, PAKOBUH, 3a00HMH, PUCOK U T. I1.) Ha JIOTAT-
Kax KomImpeccopa TypOuHBI, HA BHYTPEHHUX JETANSAX U COOPOUYHBIX €IUHU-
1[aX KaMephl CrOpaHUs IBUTATEIICH.

[Ipubop paccumTaH ISl SKCIUTyaTalldd B 3aKPBITHIX MOMEIICHUSX WA
Mo/ HaBecamu Tpu Temrepatype Bozayxa oT —30 g0 +40 °C u oTHOCHUTEIb-
HOM BIaKHOCTH He 6onee 75 %.

TexHu4yeckue 0aHHbIe
DOKYCHOE PACCTOSTHUE OKYIISIPOB, MM ...uevvveerurreesanneeessnnneesss 31; 22,75
I'1ryOrHa HAOTIOICHUS, MM, HE OOJICE ..veveevrreeeeiereeeeesieneeeesnseeessnsneens 515
[Tutanue mpubopa OT CeTH MEPEMEHHOTO
WJTM TIOCTOSTHHOTO TOKA HATIPSDKEHHUEM, B ..o 27

["abapuTHBIE pa3Mepsl:
JUTHHA IpHOOpa TIpu BBepHyTOM OKyImspe ¢ f = 31 mm, He Gounee.. 720
TUAMETP PAOOUECH YACTH, MM....veeerreeenreesnneesreeesnesesnnsssnnesssnneesas 10,5
Macca npubopa ¢ OKyJISIPAMH, KT, HE OOJICE ....vvvruvreerreeerreeenrenenneeas 0,5

BeanunHbpl NTUHEHHOrO MOJISA 3pC€HUA W YBCIHWYCHUA IIPHUBCACHLI B

tabn. 3.1.

Tabmuma 3.1
Paccrosiane ot YBeIn4ueHue ¢ OKYJIIPOM Tieiitoe
IpHU3MbI IprbOpa | | HoMe 3peHs
JI0 TIJIOCKOCTH f =31 MM f =22,75 mm - ’
npeaMeTa, MM
7 24" 3,3 9
12 1,7 2,3" 13
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Yempolicmeo u paboma npubopa

3.1. OnTnyeckas cxema

Ontrdeckas cxema TPECTaBIsIeT COO0M CHCTEMY MHKPOCKOIA M COCTOHT
u3 npu3Mel 2 (puc. 3.1), IMPOKOYroIbHOTO 00BheKTURA (JTMH3BI 3, 4), IBYX Tiep-
BBIX 00OpauMBarOmMX crcTteM (JIMH3BI 5, 6), OJHOM BTOpPOW 00OpaYMBAOIICH
cucteMbl (Jum3bl 7, 8, 9, 10), okymspa (murza 11) it npsMOIMHEHHOTO Ha0JTIO-
JeHus 1 okyJspa (nmH3a 13 ¢ 3epraiom 12) s HabroeHus o yriiom 90°.

Z /ﬁ
\
fé jjqu@gﬁﬂ mi\ R

Lt

Puc. 3.1. Onmuueckasn cxema PBII-496.
1 —namna; 2 —npusma; 3, 4 — 1unsel 00vekmusa; 5, 6 — 1uH3bL nEpsoll 0bopavusarowell
cucmemvt; 1, 8, 9, 10 — nunzvr émopoti obopauusaroweii cucmemut,
11, 13 — aunzvl cmennvix oxyaspos; 12 — zeprano

[lepBas u BTOpasi 000pauUBAIOUINE CUCTEMBI YCTAHOBJIEHBI MOCIIEI0BA-
TEJILHO OJIHA 32 APYTOM.

Pe3kocTh n300paxeHusi ocMaTpuBaeMoil TOBEPXHOCTH JIOCTUTAETCS T1e-
pEMENICHUEM OKYJIpa BJOJIb OCH.

KoHcTpykTHBHO TIprbOp mpeacraBiseT coboi HepazOopHyo TpyOy ¢
ONTHUKOM.

JUisl OcBeleHUs] OCMATPUBAEMOT0 y4yacTka Ha paboueM KoHIle mpudopa
ycTraHoBjeHa Jiamma S (puc. 3.2) B kosmauke 4. [Tutanue x jamie mocrymnaer
gepe3 AIEKTPOITHYP CO IMITETCETbHON BIIIKOW 2 U TIPOBOJIA, MPOJIOKEHHBIC B
KOXyXe Ipuoopa.

Ha npyrom koHiie mpuGopa BBOPauYMBAIOT OJIMH U3 CMEHHBIX OKYJISIPOB.

Jlns yao6cTBa 0cMOTpa B TPYAHOAOCTYIHBIX MecTax B oKyisipe 13 mpe-
JIyCMOTPEH MEPEXOHUK 8, MO3BOJSAIONIMN BecTh ocMOTp moj yriom 90° k
ocH npuodopa.

BOnu3u okynsipa, Ha HapyKHOW MOBEPXHOCTH TPYObI, PacHoiOKeH 0a-
pabaH 7/, KOTOpBIA HAXOJIUTCA B PE3bOOBOM 3allCTUICHUH C TMOJ3yHKOM 12.
[Ipu noBopoTe GapadaHa MOI3YHOK MEepeMeNniaeTcs BJI0JIb OCH Npudopa u ue-
pE3 KECTKO 3aKPEIUICHHbIN ¢ HUM TpocuK 11 moBopaumMBaeT npusmMy B ONpaBe
6, 4TO MO3BOJISIET, HE U3MEHSS MOJIOKEHHUS MPUOOpa, YBEIWYUTh 30HY Ha-
omonenus. [ToBopoT mpu3Mel ocyiecTisieTcs B mpeaenax £15 °C.
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Puc. 3.2. [Ipubop cmomposoii PBII-496:
1 - mpyba c onmukoui; 2 — 21eKMpPOWHYP CO UMENCeNbHOU BUNKOLL;
3, 13 - oxynapwl cmennvie; 4 — konnavwox; 5 —aamna; 6 — npuzma 6 onpase;
7 — 6apaban; 8 — nepexoonux; 9 — eunm 0/ KpenieHus KOInaukda,
10 —ocw; 11 — mpocux; 12 — noazynox

3.2. O0wwme ykazaHua

CwmortpoBoii ipubop PBII-496 tpeOyer TmiaTenpbHOTO yXxoja, MPaBUIIb-
HOTO XPaHEHMsI M AKKypaTHOTO OOpallleHHs B MPOLECCE HSKCIUTyaTalluu.
BckpbIB sk, ocMOoTpuUTe Ipudop U ero cocraBHbie yacTu. [IpoBepbTe KOM-
TJIEKT MOCTaBKH MO MAcropTy. BeIHBTE OCTOPOKHO COCTaBHBIC YACTH MPUOO-
pa U3 YKJIAJI0YHOIO SIUKa. Y JaJIUTE C TIOBEPXHOCTEH JIeTalIEd CMa3KYy.

3.2.1. [lo02omoeka u nopsidok pabombi

OcTopokHO BBIHBTE TIPUOOP U3 sAmuka. C TpyObl IpubOpa U OKYJISIPOB
CHUMUTE KoJmadyku. Eciau 3T0 HEe0OX0AMMO, TIOYUCTUTE HAPYKHBIE TTOBEPX-
HOCTH ONTHYECKUX netaneil. K TpyOe nmprucoeauHnTe HApY>KHBIN OKYJISIp, 3a-
TE€M MOJKIIOUUTE MPUOOP K UCTOUHHUKY nuTaHusd. [Ipubop rotos st ocmart-
pUBaHUSA JICTAJICH.

OcTopoxHO BBOJIMTE pUOOP B KaHa!l ocMaTpuBaemoit netanu. [IpoaBu-
rasi €ro BIEpe/, OCMOTPUTE BHYTPEHHIOIO MOBEPXHOCTh JETaIH. JKCILUTyaTH-
pyiite npubop B pexxume: 45 MUH — paboTa, He MeHee 15 MuH — nepepbiB. Ha-
NpsDKeHUe, TI0JJaBaeMOe Ha JIaMITy, He JJOJDKHO TpeBbIath 27 B.

J171s1 MOBBIIIEHUST pecypca JIaMITbl PEKOMEHTyETCs CHIXKATh HaIPsKEHHE
nutanusa 1o 24 B.

OkoH4MB paboOTy, NPOTpUTE TPUOOp XJIOMUATOOYMaKHOM TKaHBIO, Ha
TpyOy U OKYJISIp HaJIeHbTE KOJITIAYKH, aKKyPaTHO YJIOXKHUTE B SIITUK U 3aKPEITUTE.
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3.2.2. [lpasuna xpaHeHus

[lepen yxnaakoil B SIMIMK NpUOOpP CO BCEM KOMIUIEKTOM THIATEIBHO BbI-
yucture. [Ibl1b ¢ HAPYKHBIX MOBEPXHOCTEU ONTHUYECKUX JETAlCH CHYyBaWTe
CTpyeH BO3/lyXa WM CMaxXxWBalTe JIETKUMH JABWIKCHUSIMU OeIudbed KUCTOY-
koi. I'psizp ynmansiite canderkoi, cierka CMOYEHHOW B CHUPTO-3(PUPHOM
CMECH.

Xpanute npudop B yKIAAOYHOM SIIIUKE CO BCEM KOMIUIEKTOM Ha CTEJl-
JakaxX B CYXOM OTaIlJIMBa€MOM MOMEINICHUH, B KOTOPOM He JOJIKHO ObITh KH-
CJIOT, IIEJI0OYeH U T. M. BeulecTB. TemmnepaTrypa B MOMENICHUH J0HKHA ObITh
He HIKe +5 U He Bhime +25 °C npu OTHOCUTEIBHOM BIAXXHOCTU HE Oojee
80 %.

[Ipu nnuTenbHOM XpaHEHWU MPUOOpa BCE HEOKPAIICHHBIE METaJlINye-
ckue yacTu cMaxkbTe cmaskor [[ON-54n TOCT 3276.

Mopsaok BbINONHeHMs paboThl

O3HAKOMHTBCS C KOHCTPYKIIMEH 1 paboToi npubopa.

[IpoBecTn uccienoBaHus MpeajiaraéMoro 00beKTa Ha HaJu4due Jie-
(heKToB.

3. IlpemocTaBUTH OTUET.

N

CopepxaHue oTyeTta

[{enb paGoOTHI.

[TpumMeHsieMble MaTepuasbl B 000pyI0BaHHE.
[Topsiiok BeIMOIHEHHS PaOOTHI.

Pe3ynbrarhl paboThl (3CKU3 U T. 11.).

BriBog 0 iposienanHoit padore.

akrwbdE

KOHTpOHbeIe BOMpPOChHI

Hasznauenue cmotpoBoro npudopa PBIT496.
YeTpoiicTBO ONTHYECKOM CXEeMbI TTPUOopa.
Oco0eHHOCTH pekUMa dKCILTyaTaluu npudopa.

WP
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INabopatopHas pabota Ne 4
OCMOTP U BbIIBNEHWE OE®EKTOB U3OENUNA
C MOMOLLbIO XXECTKOIO 3HAOCKOMNA
C KAYAIOLLEEMCA NPU3MOW PRZ06-0550-VAR-50

Heab padorsl: [IpnoOpeTeHrne HaBHIKOB PaOOTHI C KECTKUM JHIOCKO-
oM ¢ kavarorieiics npuzmoit PRZ06-0550-VAR-50 pupmer EVEREST VIT.

Mpozpamma pabomsi

—  O3HAKOMHUTHCS C BO3MOKHBIMU KOHCTPYKLHAMU KECTKUX DHJIOCKOIIOB;

—  O3HAaKOMHUTBCS CO CIOCOOAMM BBIBOJIA M300pa)KEHMsI C KECTKUX HHJIO-
CKOIIOB;

—  TPOU3BECTU OCMOTP TPYAHOIOCTYIIHBIX MECT, 0OBEKTOB,;

—  NPOU3BECTU PETUCTPALMIO U AHAIU3 PE3YIIBTATOB KOHTPOJIS.

lpumeHsemoe obopydoeaHue

—  JKecTKuM »sHAockon ¢ kavaromeiics mnpusmoi PRZ06-0550-VAR-50
¢bupmel EVEREST VIT;

—  DKCHEPUMEHTAJbHBIN 00Opasel Ui McciaeaIoBaHus (CTHIKOBOE CBapHOE
COeIUHCHKE TPYOOIPOBO/IA);

— mudpoBoii (doToanmapar co BCHOMOTATEIBHBIMH YCTPOWCTBAMHU IS
MOJIKJTFOUEHUS K DHJIOCKOITY;

—  YCTpOHMCTBa JUId BbIBOJA W300pakeHHs (BHIEOKaMepa, OITHKO-
MEXaHWYECKUH aJanrtep, KOHBEPTEep, OCBETUTEb).

TeopeTnyeckas 4yactb

MXécmkue aHOOCKONBI

Cornacuo 'OCT 24521-80 «KoHTpoisib Hepa3pymIaOMUiA ONTHISCKUH.
TepMuHBI U ONpPEAEIICHUSI», S3HIOCKON — 3TO ONTUYECKHA PpHOOpP, UMEIOLIUI
OCBETUTEIBHYIO CUCTEMY WM MPEIHA3HAUYCHHBIN JIJI1 OCMOTPAa BHYTPEHHUX MO-
BEPXHOCTEH 00bEKTa KOHTPOJIS.

JKecTkue sHIIOCKONBI MPEAHA3HAYEHBI I BU3YaJIbHOIO KOHTPOJS y3-
JIOB, K KOTOPBIM BO3MOJKEH MPSAMOJUHEHHBIA H0cTyn (0COOCHHO, KOTJa JH-
JIOCKOTIMYECKU KOHTPOJIb 3aIUIAaHUPOBAH HA CTAJUU MPOEKTUPOBAHUS W3E-
ausi). JKecTkue 3HIOCKOIBI HMCIONB3YIOTCS JUISI OCMOTpa ra30BO3YLIHOTO
TpaKTa aBUaJIBUTATENEH, MOJOCTE MAIIMH U MEXaHW3MOB, MIyCTOT B CTE€HAX
3/1aHK#, KaHAJIOB U TPYO Majoro JuaMeTpa, MojoCTed OTIMBOK, IMUTHU(OBAITh-
HBIX U XOHMHTOBAaHHBIX OTBEPCTUU. Y CTPOMCTBO KECTKOTO SHIOCKOIA MPE-
CTaBJICHO Ha puc. 4, a, 0.
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OceetHTenh
>
Kabens nepenavuu crera

I BusyansHas cuctema | |OcBeTHTENbHAA CHCTEMA
6)

Puc. 4.1. Yempoticmeo scecmko20 3HOOCKONA:
1 — naenasznux; 2 — okynap; 3 — ONMOBONOKOHHBI KAHAL NOOCEEMKU,
4 — nepeoarowas onmuxa; 5— oowvekmus; 6 —npusma,
7 — yeon nanpasnenus nabnooenus (90°); 8 — yenosoe none npubopa

XKecrkuit snmockon (onTuyeckas TpyOka) COCTOUT U3 BU3YaJIbHOM U OC-
BETUTEJIbHON cucTeMbl. BusyanibHasi cuctemMa COCTOUT U3 JIMH30BOM, CTEPXK-
HEBOM WJIM T'PaJMEHTHOM ONTHUKH, KOTOpas 3aKJ0UeHa BO BHYTPEHHIOIO Me-
TaJNINYEeCKy10 TpyOKy. OcBeTUTENNbHAs CUCTEMA COCTOUT U3 ONTHYECKOTO BO-
JIOKHA, KOTOPOE PACIIONIOKEHO MEXAY IBYMS METAIIIMYECKUMH TpyOKamu:
HapY>KHOUM M BHYTPEHHEH, KaKk MokazaHo Ha puc. 4.1, 6.

OcBeTUTENbHBIN KaHa MepeAaeT CBET OT BCIOMOIaTelbHOro OJoKa —
OCBETHUTEJIS Ha UCCIeAyeMbIii 00beKT, B cooTBeTcTBUU ¢ puc. 4.1, 6. Otpa-
KEHHBIN UCCIEeTyeMbIM OOBEKTOM CBET MOCTYMAaeT B MHPOPMAIIMOHHBIN Ka-
HaJ, KOTOPBIA CTPOUT H300pakKeHHE MCCIETYyEMOro OOBEKTa Ha CETYATKE
rjaza omeparopa WM Ha JJIEKTPOHHOM MPHUEMHHKE M300paXeHUS IPYroro
BCIIOMOTATENbHOTO 0JIOKA — TEJIEBU3MOHHOMN CHCTEMBI.

KecTkuii >HIOCKOI HA OCHOBE JIMH30BOM ONTUKH MPE/ICTaBIIeH Ha puc. 4.3.

NudopmanmoHHblid KaHa JKECTKUX 3HJIOCKONOB Ha OCHOBE JIMH30BOMU
ONTHUKU COCTOUT W3 JIMH30BOIO OOBEKTHUBA, TUH30BbIX 000pauYUBAIOLIUX CHUC-
TeM U OKyJisipa. Jnamerp paboueil yactu He MeHee 4 MM, JUIMHA pabouei
gactu 10 100 ee nuameTpos, nose 3perus ot 10° mo 100°.
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Puc. 4.2. D¢pgpexm nonnozo enympenne2o ompasxicenus ceema
8 ONMUYECKOM 8OJIOKHE

n Mop ceeTha
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. PaboMaRqacte HH
i KWeT oMHiKy cBeT A

Puc. 4.3. JKecmkuii 5HOOCKON HA OCHOGE TUH3080U ONMUKU

CbeMHBIN WM )KECTKO 3aKpeIJICHHbIH KaOesb MOJICBETKHU NIEPEAacT CBET
OT BHEIIIHETO OCBETUTEJISI YEPE3 ONTUUECKOE BOJIOKHO, MPOJIOKEHHOE BHYTPU
TyOyca, B ocMaTpuBaeMyr 00J1acTh.

[lo cpaBHEHHIO C APYrMMH THUIAMHU 3HAOCKONOB, JIMH30BBIE CHCTEMBI
MO3BOJIAIOT TMOJYYUTh HAWBBICIIEE Pa3pPELICHHUE, CBETOCHUIY U TMO3BOJSIOT
HanOoJiee MIMPOKO KOMOMHHMPOBATH ONTHYECKUE MapaMeTphl (yBeluucHHE,
T0JIC 3pEHMsI, HAMPaBJICHUEC HAOIIOACHUS U T. [I.) JJISl PEIICHUS KOHKPETHBIX
3a/1a4 TUarHOCTUKH.

JI1s COBpEMEHHBIX KECTKHX DHIOCKOIOB Majioro auamerpa (1o 2,7 Mm),
pa3paboTaHbl JTMH30BbIE ONTHYECKUE CUCTEMbI HOBOTO THUIIA — CTEP>KHEBU/I-
HbIE, B BUJIE CIUIOLIHOTO CTEKJISIHHOTO IWIMHAPA, COAEPKAIEro JIMH3bI TOJ-
IIUHOM BO MHOI'O pa3 MPEBOCXOAIICH ux auametp. JKecTKruil SJHAOCKON Ha
OCHOBE CTEP>KHEBOW ONTUKH MpeACcTaBieH Ha puc. 4.4.

Taxue cucteMbl 00agatoT 601€€ BHICOKUMH ONTHYECKUMH XapaKTepu-
CTUKaMU, O0JbIleil cBeTOCHION. VIcno/ib30BaHUE CTEPKHEBOW ONTHUKUA OYEHb
MEPCIEKTUBHO, XOTSI CTOUMOCThH TPUOOPOB BO3PACTAET.

NudopmarimoHHbIil KaHall KECTKUX SHJOCKOIOB HAa OCHOBE TI'paJIMCHT-
HOW ONTHUKU COCTOUT U3 TPAJUEHTHOTO OOBEKTHUBA, IPAAUEHTHBIX 000payu-
BAIOIIUX CUCTEM M JIMH30BOTO OKyJisipa. luamerp paboueit yactu ot 1 mo
5 MM, mHa padoueit yactu 10 100 ee quamerpos, mose 3penus ot 40° o
60°. JIyu cBeTa B rpaJIMEHTHON JIMH3€ UMEET KPUBOJUHEHHYIO TPACKTOPHUIO,
KaK MOKa3aHO Ha PHUC. D, YTO 00YCJIOBJICHO TUIABHBIM YBeIMYeHUEM KO3 u-
[UECHTA MPEJIOMJICHHUS JIMH3bI OT €€ COOCTBEHHOM ocH K nepudepuiitHbIM 00-
JACTAM B paiMaJIbHOM HaIlpaBJICHUH.
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JowuTHme cTexna Etepw?a MHER
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I - KoeiHexTop nogeseTc
Kabens nojcaenoum K pe—

Puc. 4.4. JKecmxuii 5HOOCKON HA OCHOBE CMEPHCHEBOU ONMUKU

Puc. 4.5. [Ipoxosicoenue c6emosozo uznyuenus yepes epadueHmmuyo OnmuKy

SH,Z[OCKOHBI ATOM I'pyHaIibl UMCIOT Ooiee HH3KHC, UYCM Yy JIMH30BbIX DHIO-

CKOIIOB, Pa3pelIaloIly0 CIIOCOOHOCTh M KOHTpAacT u3obpaxeHus. Bo3zmox-
HOCTH KOMOMHHPOBAHUS ONTUYECKUX MApaMETPOB OTPaHUYCHBI.

KecTkue 3HAOCKOIBI XapaKTEPU3YIOTCS YETBIPbMSI OCHOBHBIMU I1apa-

METPAMMU:

AraMeTpoM pabodeit dactu (Hambosee pacmpoCTpaHEHHBIC TUAMETPHI
1,7;2; 2,7; 4, 6; 8 u 10 mm);

JUTHHOM paboueit yacTu (AyIMHA )KECTKUX SHIOCKOIOB 0OOBIYHO HAXOJIUT-
cs B npeenax ot 100 1o 1000 mm u u3mensiercs ¢ marom 200-300 Mm);
yriaoM HanpasieHust HaOmronaenus (ocuoBHbie yrisl — 0, 30, 45, 75, 90,
110°. Yron HampaBiieHUs] HAOIIOJCHUS MOXET ObITh U TUIABHO H3Me-
HSEMBIM B DHIOCKOIAX ¢ Kayaromieics mpusmoii —ot 30° mo 110°);
yriaoMm mons 3peHust (kak mpaBuio, Bapeupyercs ot 50° mo 90°. Ilpm
ATOM HEOOXOJUMO YUUTBIBATh, YTO YBEIWUCHUE TTOJISI 3pEHUS TIPUBOIUAT
K YMEHBIIICHUIO JCTAIN3AINH, T. €. MOKHO BUJIETh MHOTO W MEJIKO WA
MaJIo U KPYITHO).

OCHOBHOE TIPEHMYIIECTBO JKECTKHUX HHIOCKOIIOB — BBICOKAas paspe-

IIafoIast CnocoOHOCTh (10 25 MuHuit Ha MM).

OCHOBHBIM HEOOCTAaTKOM JHIOCKOIIa J)KECTKOM KOHCTPYKIUHN SBJISACTCS

HCBO3MOXHOCTb KOHTPOJII B TPYAHOJOCTYIIHBIX MECTAax, UTO OrpaHUYMBACT
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€ro MPUMEHEHHE. B CBS3M ¢ ATUM JIaHHBIN MPUOOP SIBISACTCS CICHHAIA3UPO-
BaHHBIM U IPUMECHSETCS JJIT 0OBEKTOB MPOCTON KOHPUTYpAIUH.
®dupmMmbl, BeITycKaronme xectkue sHpockonsl: OLIMPUS (Snonus),

EVEREST VIT (CIIA), Karl Storz (I'epmanms), Ontumesn (CaHkr-
[MerepoOypr), CMT (Tomck) u ap.

Bb1800 uzobpaxeHusi ¢ noMowbro 3HA0CKONUYeckux eudeocucmem

DHJIOCKONMMYECKUE BUJICOCUCTEMBI TPEAHA3HAUYCHBI JJIS BBIBOJA H30-
OpaXeHHs Ha MOHHUTOP M JOKYMEHTHPOBAHHS PE3yJIbTATOB KOHTPOJiss. OHH
HCIIOJIB3YIOTCS C )KECTKUMHU U THOKHMH BOJIOKOHHO-ONTHYECKUMH IHIOCKO-
namu. Bce BeIlTyckaeMble SHIOCKOIIBI UMEIOT BO3MOYKHOCTh CTBIKOBKH C DH-
JIOCKOTIMYECKOW BUICOKaMEPOii, MOKa3aHHOUM Ha puc. 4.6, 4TO MO3BOJISIET BbI-
BOJUTh M300pakeHne HabIr0/1aeMoro 00beKTa Ha MOHUTOP HIIM 3aITUCHIBATH
Ha BHJICOMArHUTO(OH.

Puc. 4.6. Duoocrxonuueckas udeokamepa

B of0mem cimyyae BUAEOCHCTEMa COCTOUT U3 OINTHKO-MEXaHUYECKOTO
ajanTepa ¢ BUJICOKAMEPO, PUCOSAMHIEMOT0 K OKYJISIPY 9HJIOCKOIA, OJI0Ka
yIpaBJICHUS ¥ MOHUTOpPA, KaK IMOKa3aHo Ha puc. 4.7. B HEKOTOPHIX Cilydasx
OJIOK ympaBJCHHUS MOXET OTCYTCTBOBAaTh. BMECTO MOHHMTOpAa BO3MOYKHO HC-
NI0JIb30BaHKE OBITOBOTO TEJICBH30pa MM KOMITBIOTEPA C YCTPOHCTBOM BBOJIA-
BBIBOJIa BUICOCUTHAIA. BreokaMepbl, B 3aBUCMOCTH OT pellaeMbIX 3aj1ad,
W3rOTaBIMBAIOTCS YepHO-0esIble WK IBeTHBIC. Kak mpaBuiio, Bce OHM UMEIOT
paspemaronyo crnocooHoctsb nopsaka 470 TB munuit (SVHS).

JIOKyMEHTUPOBaHKE SHIOCKOIMYECKOTO OCMOTPAa M €ro pe3yJbTaToB
MO3BOJISICT 3HAYUTEIBHO MOBBICUTh KaYECTBO JTUATHOCTUYECKOTO KOHTPOJIS.
Hanpumep, BBIBOJ] TIOJIYYSHHOTO Yepe3 SHIO0CKOI W300pakeHUs Ha OOJIBIION
9KpaH WK Niepe/iada ero mo KOMIbIOTEPHON CETH AaeT BO3MOYKHOCTh OLICHKU
oOHapyXKeHHOTO JedeKTa cpa3y HECKOJbKUMHU CICIIMATUCTAMHK, a CO3JIaHHC
0a3pl JaHHBIX W TIOCJIEAYIOIIee CpaBHEHHUE MEXIy COOOM CHIETaHHBIX C pas-
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JUYHBIMA BPEMEHHBIMH MHTEpBaJIaMU CHUMKOB IO3BOJISIET ONpPEACIUTh JIH-
HAMUKY pa3BUTHS OOHApYy>KEHHOTro JedeKkTa WM OObEKTUBHO OLICHUTH pe-
3yJbTaThl PEMOHTA.

Buuneoxamepa
AecTkuil DHIOCKOT

BCAM 1000

Mexannueckmii
ajanrep

T ' - Monmutop

Puc. 4.7. Buoeocucmema c scecmkum 3H00CKONOM

Bb1800 uzobpaxeHusi ¢ noMouwbH uughpoeo20 gpomoannapama

[udpossie poroxamepsl — 310 d3PPEKTUBHOE CPENCTBO MJIsi TOKYMEH-
TUPOBaHUs AE(PEKTOB, BHISIBICHHBIX B PE3yJIbTaTe MPOBEACHUS 3HIOCKOIUU.

WX 1OCTOMHCTBaMH SIBJISIOTCSL

—  HH3Kas CTOMMOCTh CHMMKA B CBSI3U C OTCYTCTBHEM IUIEHKH, a Clie-
JIOBATEJILHO 3aTpaT BPEMEHU U CPEJICTB Ha ee 00paboOTKYy;

—  BO3MOYKHOCThH PaOOThI B peKMME BUCOKaMepbl, ObICTpas mepeaaya
rpaduueckoil nHGOpMAIUK 1O AIEKTPOHHBIM KaHAlIaM CBS3H B JIIOOYIO /-
arHOCTUYECKYIO JIA0OPAaTOPUIO WIIM Ha 3aBOJ-M3TOTOBUTENH JAUArHOCTHPYeE-
Moro 000pyTOBaHUS.

COBMECTHO C DHJIOCKOINAMHU MPEATOYTUTENHHO HCIIOIB30BATh T UG-
poBbIe (poToarnmaparsl, KOTOPbIE MOT'YT OBITh J1OYKOMILJIEKTOBaHbI CIIEIIHAIIb-
HBIMU ONTHUKO-MEXaHMYECKHMMM aJalTepaMM, TO3BOJSIIOIIMMHA  KPEMUTh
O00BEKTUBBI LU(POBBIX KaMep K OKYJIApY dHAOCKoNoB. K unciy Takux nud-
pOBBIX ammaparoB otHocsarcss um3genus ¢upmbl Nikon — moxenmu Nikon
Coolpix 5000 u Nikon Coolpix 885, npexncrasiennsie Ha puc. 4.8.

[udposas ¢orokamepa Nikon Coolpix 5000 wmmeer MOBOPOTHBIN
JKK-mucruieii, mo3BONAIONAI CHUMATh IIOYTA W3 JOOOT0 MOJIOKEHUS, YTO
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BOXHO TIPM  HWCIOJB30BAHMM  3TOTO  YCTPOWCTBA TPHU  DKCIpecc-
JTUATHOCTUPOBAHUU COCTOSHUS TPYIHOJOCTYIHBIX TOBEPXHOCTECH IETaJCH.
Dra KamMepa OTHOCHUTCS K YHCIY S-MerammKCeIbHBIX YCTPOWCTB, CHAaOXEH-
HBIX BBICOKOKAaueCTBEHHbIM 00bexkTMBOM Z00m Nikkor, oGecnieunBaronium
OBICTPYIO (POKYCHUPOBKY IPHU MUHUMAIBHOM JTUCTAHIIMA ChEMKH 2 CM.

Puc. 4.8. [{ugpposvie pomoannapamul npoussoocmasa gupmur Nikon:
a — Coolpix 5000; 6 — Coolpix 885

[udpposas doroxkamepa Nikon Coolpix 885 orHOcuTCs K umciIty
3,34-MeranuKceNnbHbIX YCTPOUCTB, UMeeT Tabaputhl — 95 X 69 X 52 mMm. Dta
MOJIeJIb OCHAIIIEHa BBICOKOKAYEeCTBEHHOW ONTHYECKOW CHUCTEMOH, HMeEeT
3x-kpatHbiii 00bekTHB Z00M Nikkor ¢ ¢okycHbiM paccrosinuem 8-24 mwm,
YTO JTa€T BO3MOXHOCTh MOJTYYUTh YUCTHIE, KOHTPACTHBIC, C XOPOIIEH 1BETO-
nepenaveii n300paKeHUs.

[lepconanbubie |BM-coBMecTrMBbIE KOMITBIOTEPHI HEOOXOIUMBI TSI 00-
paboOTKM M aHaM3a W300paKEHHM, TTOMYYeHHBIX U(POBBIM (poToanmaparoMm
P MPOBEJICHUH YHIOCKOIIHH.

B cynoBbix ycnoBusX 1eiaecooOpa3HO HCIONb30BATh CIIELUATbHbBIE
NPOMBINUICHHBIE ~ KoMmbioTepbl Tuma Notebook, wHanpumep Mojenb
MicroPC —IBM-coBMecTHMBIiI ~ KOMIBIOTEp  MPOU3BOACTBA  (PUPMBI
OCTAGON SYSTEMS (CHIA), criocoOHBII paboTaTh B JHAINIa30HE TEMIIC-
patyp ot —40 10 +85 °C, BeIAEpKUBAOIINI TIEPErPy3KH 10 SY MpH BUOpaIiu
u 20g pu yaape, uMeroiiero HapadoTky Ha otka3 6onee 200 ThICSY YacoB.

B ycrnoBusx numarnHoctuueckoil 1abopaTopuu MOTYT OBITh MCIOJIB30Ba-
Hbl OOBIYHBIE, HO J0CTaTOYHO MolHbIe |BM-coBMecTuMble KOMIBIOTEPHI
WiH rpaduyecKre CTaHIINN.

[Tomrygaembie 1upOBBIE N300paKEHUS MPU YHAOCKONUN MOTYT UMETh
PST HEJIOCTATKOB:

—  OHH MOTYT OBITh CJIMIITKOM TEMHBIMH WJIU CBETIIBIMHU,
—  C HEPa3IMUYMMBIMU JCTAISIMH, HEIOCTATOYHO KOHTPACTHBIMH U T. 1.
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[Toatomy ni1st paboThl ¢ 1UppoBbIMHU (hoTOrpadusiMu MOXKET OBITH pe-
KOMEHJIOBaH psAJ mporpaMMm mno oOpabotke uzobpaxkenuit: GNU |Image
Manipulation Program, Adobe Photoshop, MatL ab, MathCAD.

[Tporpamma GNU Image Manipulation Program (GIMP) — sto cBo6o-
HO pacIpocTpaHseMblii rpaduueckuil penakrop ais o0padoTKu IUGPOBBIX
n3o0paxkeHnit. OAHUM U3 JOCTOMHCTB IMAKeTa SIBJSETCS OECIUIaTHOCTH MMOJ
Windows u xoporire TeXHHUECKUE MmapaMeTpbl MPU MUHUMAIIbHBIX CHCTEM-
HBIX TpeboBanusax. B GIMP coaepxurcs npaktuuecku Bce GuiabTpel Adobe
Photoshop, uaeHTHYHBIE IO JACHCTBHIO CTaHAAPTHBIM (UIBTPaM, a TaKXKe
MHO’KECTBO (DUIBTPOB, HE MMEIOIIMUX AaHAJIOIOB B YKa3aHHOM TpauuecKoM
penakTope.

[Tporpamma Adobe Photoshop — momrHbli nmpodeccHoHaIbHbIN Tpadu-
YEeCKUIl pellakTop, KOTOPBIM MPEeJoCTaBIseT MIMPOKUE BO3ZMOXKHOCTH O 00-
paboTKe U300paKEHUI KaK C 1IeJIbIO MOBBIIICHUS UX KaueCTBa, TaK U MPH I0-
ucKe ne(EeKTOB aeTalell aAu3enei, mocaeayomenl X 1eMOHCTpAIluu Ha Kpa-
HE JIUCIUIEs ¥ TIeYaTH B COOTBETCTBYIOMIMX OTYETAX.

[Iporpammel Juisi XpaHeHUs] U300paXKEHUM — 3TO MPOrpaMMbl 0a3 IaH-
HBIX H300paXE€HUH, COAepIKalfe >JIEKTPOHHYIO (DailloBO-KapTOUYHYIO CHC-
TeMy, KOTOpas TipeHa3HaAYCeHA JJIsl XpaHEHUsI, OTCICKUBAHUS, OBICTPOTO TIO0-
MCKa U300pakeHus U T. 1.

K unciny Hanbosiee M3BECTHBIX NMporpamMm 0a3 JaHHBIX H300paKeHUN
otnocstes: Adobe Fetch, Imspace Kudo Image Browser, Kodak Shoebox u
ULead Image Pals. BoibIIMHCTBO 3TUX MPOrPaMM COACPIKUT KpaTKHUE Bep-
CUU M300pakKeHH, TaK YTO €CTh BO3MOKHOCTh OBICTPOTO MPOCMOTpa 0e3 3a-
rpy3ku camoro ¢aina. [lakeTsl mporpamMm uisi XpaHeHusi 0a3 JaHHBIX HU30-
OpakeHU# TakKe COJePKaT OKHA BBOJA JaHHBIX, KyJla MOKHO BBECTH Ha3Ba-
HUE U JAPYTYIO CYIIECTBEHHYIO HH(POPMAIHIO 0 KaKI0M n3o0pakeHuu. [Ipo-
rpaMMbl 0a3 TaHHBIX U300paKEHUN TaKKEe MOTYT UCIOJIb30BAThCS IS TIepe-
Ja4¥ UX B JTIO0YIO TPOrpaMMy 1o padoTe ¢ n300paKeHUSIMHU.

K uucny mporpamm st co3ganusa 0a3 IaHHBIX W300pa)KeHUi, MOCTaB-
JSIeMBIX COBMECTHO ¢ IH(poBbIMH (oTOKamepamu, oTHocsaTcs Canto
Cumulus, View Media Pro, Fotostation Easy.

Xecmkue aHdockonbi ¢ kayarowelica npusmot Everest VIT

Kectkue 3Hp0CKOMNbI ¢ Kadaroueics npusmoit Everest VIT moryT BbI-
MOJIHUTh (PYHKUHUIO ABYX WJIM TPEX OOBIYHBIX HHAOCKOIOB. DTH 3HAOCKOIIBI
UMEIOT MOBOPOTHYIO MPU3MY, MOJIOKEHUE KOTOPOM H3MEHSAETCsS IHUCTaHLIU-
OHHO C IOMOIIBIO PEryJUPOBOYHOrO KOJIbLIA, YTO TIO3BOJIAET, MPUMEHSS
OJIMH MPHUOOP, CYLIECTBEHHO PACIIUPUTH YTod 0030pa CKPBITHIX 0OBEKTOB U
OLICHMBATh MX COCTOSIHUE C Pa3HbIX yrioB 3peHus. JKecTkuil sHI0CKON ¢ Ka-
yarouieiics npusmoit EVEREST VIT npencrasnen nHa puc. 4.9, a, 6. Hanpas-
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JeHrue 0030pa SBIAETCS peryiaupyembiM oT 55° go 115°, kak mokazaHo Ha
puc. 4.10, 3T0 MO3BOJSET IPOCMATPUBATH BCIO JIIMHY O00OBbekTa. Omnuus Mac-
mTabUpPOBaHUsl YBEJIMYMBAECT BCE M300pa’keHHE, B OTJIIMYHUE OT YCIOBHOTO
MacITabMpoBaHus, KOTOPOE MPOCTO CyKaeT moisie 3peHus. Kpome Toro,
BpaIaloNIIUics TyOyC MO3BOJIIET BBIMTOJHATHL 0030p B 360° (B coueTaHuu ¢
BEJIMYMHON yTJia OISl 3peHusi 00beKTHBA, caM TyOyc Bpaiaercs Ha 340°), He
nepeMeniasi KOpimyc B 00JIaCTH HCCIeOBaHUS. DHIOCKONBI ¢ Kadaromiecs
npusmoit Everest VIT, noctymnusl B tuametpax B 6,0, 8,0 u 10,0 mm.

PerymipoBaiie HaIpaBIeHis i
o030pa Mamvenenue Macmrada

H300pamkeHIs

TMepevennan mpH3Ma
tbokycupylomiee
@ YCTPOIieTBO

6/8/10 @

[3!*“(

. B I ¢ ]Ir

LN,

|..--"—

| e
Pabouas nnuna

Owynap o032 MM

Cremiasn pyqka
BOo3MOMKHOCTD BpamIcHus

na 340"
O0LCKTHBHOH TpVOKH

0)
Puc. 4.9. JKecmxuii sndockon ¢ kauarowetics npusmoul Everest VIT

OCco0eHHOCTH PHIOCKOMA:

- HarpaBJieHHe 0030pa n3mMeHsercs ot 55° o 115°%;

- KpyroBoi 0630p 360°;

- I[eJbHOMETAJUIMYeCKass KOHCTPYKIIUS,

- 3-kamepHas KOHCTPYKITUS JIsl YBEIUUCHUS MPOYHOCTH;

- CcHaOXXEeHHBIN Pe3bOO OMTHUECKUI BXOI JUIsl TIOJIKIIFOUEHUSI CBETOBOJIOB
JIPYTUX MPOU3BOJUTEIIEH;
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- rubKo€ ONTOBOJIOKHO, i Oosee 3¢ (HEKTUBHOTO UCIIOIb30BaHUS CBETA,
- CTaHAAPTHBIN OKYJISAp 32 MM C BO3MOXXHOCTHIO TTOIKITFOUCHHS KaMEpPBI.

[TpenmytiecTBa: mepeMeHHOE HampaBieHHue 0030pa JAeaeT BO3MOKHBIM
paboTy BO MHOYKECTBEHHBIX 00JIACTSIX.

Puc. 4.10. Hanpasnenue ob3opa

|

70°

‘-
'_

90"

—
110" '_

Puc. 4.11. Buowsl HAKOHEUHUKO8

Cc= €& (=
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JlucranpHblii KOHEI[ (HAKOHEUHHUK) ¢ yrioM ob3opa 45° u 70°, umero-
i GopMy KIIMHA, TTO3BOJISIET KECTKOMY DHIOCKOIMY MPOU3BOIUTE 00Cieno-
BaHUE TIIyXUX oTBepCcTHil. [Ipn ncronb30BaHNN HAKOHEYHHKA C HAPaBIICHU-
em 0030pa 90° yBenuueHne MUHUMaIbHOE. BUIbI HAKOHEYHUKOB IMPEICTAB-
nensl Ha puc. 4.11. Bonpiiee yBennueHNE TOCTUTACTCS MPU MCTIOIH30BAHUH
HAaKOHEYHUKA ¢ HarpaBiaeHueMm o63opa 60° u 35°, kak nmokazano Ha puc. 4.12.

000
00e OO
s &

O

90" 60"

Puc. 4.12. Veenuuenue uzobpasxicenus 8 3a8ucumMocmu om HanpasieHus 003opa

3aBHCHMOCTh MEXy HampaBienuem ob3opa (Field-of-view), oobexTus-

HBIM PacCTOSHUEM M YBEJIMUEHUEM MpeJcTaBiieHa Ha puc. 4.13.
8:1 1

714
6:1 |
5:1
4:1
14
2:1 4
1:1 L
1:2 1
1:1 4

VBeIHYCHHS

10 50 100 150 200 230
ODLEKTHBHOE paccTOAHNE, MM

Puc. 4.13. 3asucumocms medncoy nanpasienuem 00630pa,
00BbEKMUBHBIM PACCMOSHUEM U YEeTUYeHUEM

Texnuueckne XapaKTEPUCTHKH >KECTKOTO SHIOCKOIMA C Kayaromecs
npusmoii PRZ06-0550-V AR-50 mpuBenens! B Tadm. 4.1.
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Tabmuma 4.1
Texnuueckue xapakmepucmuxu Hcecmro20 3H00CKONA

¢ kauarowetics npuzmou PRZ06-0550-VAR-50

HaumenoBanue Bennunna
OnTuyeckoe yBEIHYCHUE 2"
Hwnametp 6,0 Mmm
PabGouas mmaa 550 mMm
Hanpasienue 0630pa nepemennoe (Variable) 120°
ITone 3peHus 50°
DoKycHpyeMBbIi, TITyOnHA PE3KOCTH OMM ... ©
Pabouas TpyOka ¢ BO3MOXKHOCTBIO BpaIllCHHUs 340°
TemneparypHslii [uana3oH —40 ... +130°C
OrpanuueHwus 10 JJABJICHUIO 1151 pabodei TpyOKH 3 0ap

[Tpumep pacumdpoBKH YCIOBHOTO 0003HAYCHHS HKECTKOTO YHAOCKOIIA C
kauaromieicsa npusmont PRZ06-0550-VAR-50:

JKecTkuit SHIOCKOM € Ka4arolIencs MpU3MOon
C BO3MOKHOCTBIO BpalleHus pabouei TpyOKu
U U3MEHEHHs MaciTaba n300paxeHus

[Tone 3penus

Pabouas mmHa

PRZ06-0550-VAR-50

Juamerp

Hanpasnenue o030pa

Mopsagok paboTbl

1) CoOpath cxeMy OCMOTpa CTHIKOBOI'O CBAPHOI'O COCTUHEHHS TPyOOIpoBoIa
(WM MHOTO TWJIMHAPHYECKOTO 00BEKTa) COCTOSIIYIO U3 JKECTKOTO JHJIO-
ckona ¢ kavaromeics npusmont PRZ06-0550-VAR-50 ¢upmer EVER-
EST VIT, ocBeTurens, EHTPUPYIOIIETO YCTPOMCTBA U IITAaTHBA, KaK TI0-
Ka3aHo Ha puc. 4.14. IIpoBecTr BU3yalbHbI OCMOTpP CBAPHOTO I11BA.

B kadecTBe ILEHTPUPYIOIIETO YCTPONCTBA HUCHOJB3yeM 2—3 IIEHTpPHU-
pPYIOLIMX JUCKa, MTOKa3aHHbIX Ha puc. 4.15, TOro *e JuaMeTpa 4To U BHYT-
pEHHUU AuaMeTp TPYyOHI.
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Puc. 4.14. Jlabopamopnas ycmanoska.
1 — orcecmruii snoockon; 2 — oceemumens; 3 — yeHmpupyrowee ycmpoucmaeo,
4 —wmamus;, 5 — KpoHuwimetin; 6 — 00veKm KOHMpOJis

Puc. 4.15. [Jenmpupyrowue oucku

Jnst Toro yToOBI cOOpaTh cXeMy HE0OXO0IUMO:

a) HaJeTh Ha pabdOYYyI0 YacTh SHIOCKOIA OJUH LIEHTPHPYIOIIHHA IHCK.
3areM BCTaBUTH JAPYTrOd LEHTPHUPYIOMIMHA AUCK B OOBEKT KOHTPOJS Ha pac-
crossarr 30-50 MM OT KOHTpoOJIMpyeMoro cBapHoro mmBa. [Ipu HeoOxoaumo-
cTH 0OABUTH €II€ OJIMH [IEHTPUPYIOIINHN JHCK;

0) 3aKpenuTh 3HO0CKOI Ha IITATHBE.

Jis KperuieHnst SHA0CKOIA Ha MTaTHBE CITY>KUT KPOHIITEHH.

3aKkpenuTh PyUYKy SHJIOCKONA B KPOHIITEHHE, YCTAHOBJICHHOM Ha IIITa-
tuBe ¢ nomoimsio Bunta 3 (puc. 4.16). Ilocae storo ¢ momorpio BUHTA 4
(puc. 4.16), ycTaHOBUTh KPOHIITEHH HA IITATUBE HA TAKOW YPOBCHbB, YTOOBI
CIIEHTPUPOBATH PA0OUYIO YaCTh YHAOCKOIIA, IICHTPUPYIOIINE TUCKU U 0OBEKT
KOHTPOJIS.



2)

3)

4)

Puc. 4.16. Ycmanoska kpoHwmetina 6 wumamuse:
1 — kponwmerin; 2 —wmamus; 3 — sunm urcayuu SHOOCKONA 8 KPOHUIMENHe,
4 — gunm pukcayuu KpoHwmeuHa Ha wmamuese, 5 — d9H00CKon

Jononnuth cxemy 1. 1, mokaszannyio Ha puc. 4.14, u 3adukcupoBath
pe3ynbTaThl KOHTPOJS TpH moMmolnu mnudpoBoro ¢dotoanmapara. s
ATOTO HEOOXOJMMO C TIOMOIIBI0 MEXaHUYECKOTO ajanrtepa COCIUHUTH
OKYJISIp HIOCKOIIA ¢ (hOTOAMITAPaATOM.

CobOpaTh cxeMmy yCTpOHCTBa BBIBOJIa M300paKeHUSI HA MOHHUTOP, ITOKa-
3aHHy10 Ha puc. 4.17, a, 6, n mpoBecTH BU3yaJbHBIA OCMOTP.

J1ns1 BBIBOJIa M300paKEeHUSI HA SKPaH HEOOXOAUMO:

MOIKJTIOYHNTH BHJICOKaMepy, TOKa3aHHyo Ha puc. 4.18, a, 6, K YHAOCKO-
Iy ¢ IMOMOIIBI0 ONTHKO-MeXaHuueckoro azganrtepa (puc. 4.19), npucoe-
JTUHSEMOTO K OKYJISIPY SHIOCKOTIA;

HOJIKITIOYHUTE OcBeTUTENb (prc. 4.20) K 3HIOCKOITY ¢ TOMOIIBIO Kaoens 1;
COE/IMHUTH BHJICOKaMepy ¢ KoHBepTepoM (puc. 4.21) npu momomy kade-
aeit (kabenb 2 — coenuuuth pazbeMbl DC IN 1 CAMERA, xabens 3 —
coeaunuth pazbembl VIDEO 1 COMPOSITE VIDEO);

MOJIKJTFOYUThE MOHUTOP K KOHBEpTepy mpu momornu kadens 4 (coenu-
HUuTH pazbeMbl S-VIDEO);

MOJIKJTFOYUTH KOHBEPTEP K HCTOYHUKY MTUTAHUSI IIPU TIOMOIIH Kabest 5.
Pe3ynbTaThl po/ieilaHHON PabOThI IPUBECTH B OTYETE U C/IEIATh BHIBOIBI.
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HecTknii sng0CcKON Buneoxamepa

3 e—

OnTHKO-
s  MeXaHH4YeCKHH
ajanrep

kabemn 3

Kalemb 2

OcBeTHTETH

Kongeeprep

Kabemn 5

HeTounnk
MHTAHHSA

Puc. 4.17. Buoeocucmema c scecmixum 3HOOCKONOM C KAuarowenucs npusmou
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VIDEC

Q)

A2

C.AMNMN =-VIT10T

a)
Puc. 4.18. Buoeoxamepa BCAM-1000

Puc. 4.19. Onmukxo-mexanuueckuii Puc. 4.20. Oceemumennv ELSV-24E
aoanmep EVEREST VIT

EverestVIT

1 CARLE COMNVERTER

Puc. 4.21. Koneepmep EVEREST VIT

a7



KoHTponbHbIe Bonpochl

B 4ewm 3akimrogaeTcs MPUHIIMIT JSHCTBHS )KECTKUX 3HIOCKOIIOB?

[TpuBeMTE OCHOBHBIC MTAPAMETPBI KECTKUX IHIOCKOIIOB.

[TpuHIHIIBI Tepeaayu W300paKeHUs B ONTHYCCKOM TPAKTE JKECT-

KOI'0 DHIO0CKOIAa?

4, Kakue cucremMbl BXOIAT B cocTas 3Hockona? Ha3znauenue cucrem
DHJIOCKOIIA.

5. HazoBure 10CTOMHCTBA U HEAOCTATKU KECTKUX DHIOCKOIIOB.

wnNPE

CopepxaHue oTyeTta

TUTYNBHBIN JIHCT.

[lenb paboOTHL.

[TpumensieMmoe 000pyJ0BaHUE.
[Topsinok BbIONTHEHUS paOOTHI.
Pe3ynbTaThl BHINOTHEHUS paOOTHI.
OTBeThI Ha BOIIPOCHL.

BriBogHI.

NogrwhE

Cnucok nutepatypbl
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INabopaTtopHas pabota Ne 5
TEXHOIOIr’nA BU3YAIIbHOro U USBMEPUTEJIbHOIO KOHTPOIIA
MPU MNOMOLLUW BUOEO3HAOCKOIMA XLG3™

Yactb 1

eab padoThI:

— 3HaKOMCTBO ¢ YCTPOMCTBOM BHJI€OdHI0CKOIa Everest XLG™,

— IlomaroBo OCBOWTH BBINMOJHIEMBIE MPOLEAYPHI IO HACTPOUKE CHC-
TEMBI BH]ICOIHIOCKOIIA.

— IlomaroBo OCBOUTH BBITIOJIHSIEMbBIE MPOIEAYPHI MO cOOpy H300pa-
KEHUS U pabOTHI C HUM.

IIpuGopsl npuMeHsieMble B padore:

—  Buneosngockon Everest XLG™.,

YcTponcTeo u pabota BuaeosHgockona Everest XLG™

[Ipounas u HagexHas cuctema Everest XLG3™ spiisieTcst ycoBepIleH-
CTBOBAaHHBIM TMOKHMM 3HJOCKOIIOM Ha OCHOBE BHJIEOM300PaKEHUM, UCIIOJIb-
3yeMBIM ISl TUCTAHIIMOHHOTO BU3YaJIbHOTO KOHTpOJis (puc. 5.1).

PaGotas mocpeacTBoM BBOjA 4yepe3 OTBEPCTUS [JISI OCMOTpa, CHCTEMa
XLG3 obecnieunBaeT mojgyuyeHWe M300paKEHUU C BBICOKHM pa3perieHueM
BHYTPEHHHUX BHUJOB Ta30TYPOMHHBIX JBUTATENICH, aBUAIIMOHHBIX KOHCTPYK-
IIU, aBTOMOOMJIBHBIX JBUTATENICH, TPyOOIPOBOIOB, PE3EPBYapOB, KOPOOOK
M0/1a4y BETPSHBIX JBUTATEIICH, TTOABOIHBIX KOHCTPYKITUN U TIP.

BonokonHo-onTrueckuid my4ok 3oHnma (puc. 5.2) ocBemaer ydacTok
KOHTPOJISI ¢ TIOMOIIBIO CBETa, opMupyemoro 795-BT ayroBoii mammoii ¢ pas-
psgom Beicokoi mHTeHCHBHOCTH HID (High-Intensity Discharge), ycranos-
JeHHOW B ocHoBaHuu npubopa. ALL-Way apTukynsuus 30HAa MOCHUIAET
CBET B CaMbI€ TEMHBIC YTJIbI KOHTPOJIHPYEMOTO 00BEKTA.

B konlle 30H1a MUHUATIOpHAs Kamepa MpeoOpa3oBhIBACT U300paKeHUE
B DJIEKTPOHHOE U TMEpeaeT ero 4epes 30H1 00paTHO B mpubop. DTa cucrema
BOCITPOM3BOJINT M300pakKeHUE Ha IKpaHE IOPTATUBHOTO JIUCILIES C OpraHaMu
ympasieHnus. Cucrema XLG3 He Hyxknmaercs B (OKYCHPOBKE ONTHUYECKOUN
CHCTEMBI C OOJIBIION TITyOUHOM PE3KOCTH.

C BBICOKOMHTEHCHBHBIM OCBEIICHUEM, YIYUYIICHHBIMHU JIMH3aMH, ITUQ-
poBOi 00pabOTKOM CHUTHANIA U JTOTIOJHUTEIHHBIM SIPKUM, C BBICOKOW paspe-
marorert cmocodnoctrio (VGA) skpanom, cuctema Everest XLG3 mocras-
JSIeT YEeTKUE MHCIIEKIIMOHHBIE N300paskeHust [ij1si 0osee ObICTpoil uueHTudu-
karuu nedexra. Everest XLG3 nokassiBaeT n3o0pakenue B macirade 1:1,
MEXIy KaMepod U MOHUTOPOM, TaKUM 00pa3oM 30HJ TOYHO COTJIACOBHIBAET
M300paKeHUsI, TOKa3aHHBIC HA DKPaHe.
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Puc. 5.1. Buoeosnoockon Everest XLG3™:

1 —2onosnas wacmo — écenanpasnennas apmuxyiayus All-Way u svicokounmencusnoe
oceewenue HID; 2 —ysemnotit WideVGA 7" JKK-oucnaeit; 3 — becnpo6oonotl nyism
ynpasaerust; 4 — 6a3086wiil OJ10K; S —YO0aponpouHwlil Ketic 01 MPAHCNOPMUPOBKU,
XpaHnenus u uHcnekyuu, 6 — xpaneHue akceccyapos 6 8epxtell Kpvluike Kelca;

7 — oononnumenvhoiil nuuywuii npueod CD/IDVD/+RW, 8 — 0sa croma PCMCIA,;

9 — kHonKu ynpaenenus u Myn1bmMu@yHKYUOHANbHBIL OHCOUCTNUK

[Ipyu OCHAIIEHHH CHCTEMBI W3MEPHUTEIBHBIMH CPEICTBAMH IIOSBIISIETCS
BO3MOYKHOCTh H3MEPATH Ae(DEKThI M TCOMETPHUCECKHE JIEMEHTHI H300paxe-
Hus (IeTanu KOHCTPYKIIHN).
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~——— MpoiHoe pessboEoe coeqEHEHME

THTAHOBAT KOHCTRYEIHT
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Puc. 5.2. Buoeozono

Cucrema XLG3 coBmecTuMa ¢ pa3iMdHbIMUA CHEMHBIMH YCTPOMCTBAMU
xpa"eHus gaHHbix: DVD, kapramu mamstu Juisi MOJKITFOYEHUS K KOMITbIOTE-
py, KapTamM mamMsaTd mudpoBoro ¢oroarmapara, TOPTaATUBHBIMUA HAKOTIHUTE-
JSIMUA — C JIFOOBIM COBMECTHUMBIM OCHOBBIBAIOIIMMCSI Ha TexHonoruu USB
nmn PCMCIA yctpoiicTBoM.

Cwmennbie 30H161 QUiCkChange™ mo3BoJsioT OBICTPO W3MEHHTH KOH-
buryparuio CUCTEMBI I 00ECTICYeHUSI KOHTPOJISI ¢ MAaKCUMAJIBHOW MPOU3-
BOJUTEIILHOCTHIO.

Bba3soenbili 6nok

bazoBeIit 00K sIBIIIETCS TIEHTPOM CBsi3n cuctembl (puc. 5.3). Ha3Haue-
HUS TIOPTOB BBOJA/BBIBOJIA MpuBeacHBI B Tabk. 5.1. OH oOpabaThiBaeT He-
MO/IBM)KHBIC M300PKCHUSI M BUJICO, OCYIIECTBISICT YIIpaBJICHUE JAHHBIMUA U
oOecrieurBaeT IMOJICOSAMHECHNE K BHEIIHEMY MUPY (IOCPEICTBOM JIMIICBOM
nanenu). B 0a3oBoM Oi0ke pa3MemiarTcs IedyaTtHas IuiatTa o0paboTKh
(CPU), cucremnas namsth, ucTouHuk (00K) muTanus, 75-BT paspsaHas c
BBICOKOMHTEHCHBHBIM CBeTOBBIM mmoTokoM HID (High-Intensity Discharge) u
BCTpOEHHAasi O0OOWMHA TMOJaud, KOTOpas MOXKET XPaHUTh CaMble JJIMHHBIC
[UIAHTU-Ka0eJIu 30H10B.

(= lee couSmm—

Puc. 5.3. Bazoewiii 610k
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Tabmuma 5.1

[To3unms

Omnucanne

1. Coequnurens cetn
Ethernet

Jns mogcoequnenns k [1IK wmm x Internet

2. Hakomnrenu Ha
[1IK-kapre namsru
(nBa)

Jlnst coxpanenus nzobpaxenuil u Buaeo. Bocnpunumator [1K-kapter. Tak-
K€ BOCIIPMHUMAIOT [IEPEXO/IHBIE YCTPONCTBA JUISl PA3IMUHBIX CMEHHBIX yCT-
POICTB 3aTIOMUHAHUS

3. USB-coequnuurenu
(tpu)

Jlns moacoennHeHus paznuyHbix npubopos: [IK, kmaBuatypsl, Mblim, Kap-
ThI TTAMSTH WK JIPYTHX ChEMHBIX YCTPOMCTB 3alioMuHaHus. Bee Tpu coeu-
HUTENS MOANEPKUBAOT 3HAUCHHS CKOPOCTH mepenaun aaHHbix USB 2.0 u
comectimbl ¢ USB 1.1-ycrpoiictBamu

4. BctpoeHHbIH 1-
HaMUK

I[J'UI BOCIIPOU3BCACHUS KOMMCHTAPUCB, KOTOPBIC ObLIH COXpPAHCHBI C H30-
6pa)KeHI/I${MI/I W BHJECO. Ha stoT BBIXO/] OKa3bIBACT BO3)1€fICTBI/IC IPUBO-
,[[I/IMLIFI B HCﬁCTBHC NOCPEACTBOM MCHIO PETYJIATOP 'POMKOCTH

5. CoeuHUTEID BEI-
xoza S-Buzeo

Jlnst ojicoeIMHEHNS Ka0ens COeIMHUTEN0 «Video in» takoro nepudepwuii-
HOTO YCTPOICTBA, KAK BHELIHHMI MOHHTOD MM YCTPOHCTBO 3aIHCH.

6. CoennHUTEND
BX0Ja S-Buj€0

Jlnst moicoeiuHeHKsT KaOels K COSMHUTENI0 «Video out» takoro mepude-
puitHoro ycrtpoiictBa, kak kamepa. IlosBomnser cucreme XLG3 cobupats,
00pabaThiBaTh, CHA0KATh KOMMEHTAPHUSIMU U COXPAHSTh M300paXKeHUs M
BUJIEO OT BHEIIHMX MCTOYHMKOB. Korma cucrema oOHapyKMBaeT BBOA OT
BHEIIIHEr0 MCTOYHUKA, OHA aBTOMATUYECKU BOCIIPOU3BOJIUT TAKO! BBOJT

7. BeHTUNATOPHI 0X-
JKICHUS

Z[J'I?I BCHTUJIAIUHN CUCTEMBI

8. Pama Bo3yniHoro
unbTpa

I[J'IH JOMOJIHUTEIIBHOTO BO3AYIITHOI'O (bl/IJ'II)Tpa

9. CoeuHUTETD BEI-
xoma VGA-Buieo

I[J'IH MMOJACOCAMHCHUA MOHHUTOPA KOMIIBIOTCPHOT'O THIIA

10. DV D-nuckoBox
(JIOTOJTHUTETHHO)

Jlns coxpanenus (aioB BUaIEO

11. Coenunurens
HayIIHKOB/ BHEIITHE-
r0 JTUHAMHUKA

3,5-MM TenedOHHOE THE3IO0 Ui CTaHJAPTHBIX CTEPEOHAYIIHHUKOB I
BHEIIHETO JIMHAMHUKA. DTOT BBIXOJ PETYJIHPYETCs YIPaBIsSeMOi MOCpescT-
BOM MEHIO PETYJIHPOBKON YPOBHS TPOMKOCTH

12. Beikirouarenb
3JICKTPOTUTAHHS

BxrouaeT uiu BRIKITIOYAET CUCTEMY

13. Coepunurelib
JUTA ayIMOBBIX0/1a

3,5-MM Tene(oHHOE THE3/I0 VTS 3alKChIBAIONIETO YCTPOUCTBA (BHACOMAr-
HUTO(OHA, U(PPOBOrO BHACOMATHUTO(POHA U TIP.) WM Ul aKTHBHOTO JIH-
HAMHKa CO CBOUM COOCTBEHHBIM PETYISATOPOM YPOBHS rpoMkocTu. Obecre-
YMBACTCS Mepe/aya BBIXOIHBIX CUTHATIOB JMHEHHOrO YPOBHs (Makc, JeHcT-
ByIOIIlee 3HAueHHEe HampshkeHus ~2 B). Ympasisemast mocpeicTBOM MEHIO
PeryJIMpoBKa YPOBHS TPOMKOCTH HE OKa3bIBAeT BO3/ICHCTBHS Ha ITOT BBIXOJ

14. CoeauuuTens
VIS BHELTHETO MUK-

podoHa

3,5-MM TenedoHHOE THE3/0 TSt MUKPO(OHA B KOMILIEKTE TOJOBHBIX HAYIII-
HUKOB. BHemHuit MUKpooH nMeer Ty xe camyio (yHKIHIO, YTO U BCTPO-
enHblid. Koraa mojkirodaercss BHEIIHUN MHKPO(OH, CHCTEMa aBTOMAaTHYe-
CKHM HCTIOJIB3YET €r0 JUIS 3aMUCH PEYEBBIX COOOIIECHUH BMECTO BCTPOCHHOTO

92




Knonku ynpasesneHus

KHOIKM yTpaBJIeHHsI PACIOI0KEHBI HEIOCPEICTBEHHO HIDKE JHCILICS
(puc. 5.4). Onucanue KHOIOK yIIPaBJICHUS IPUBEICHO B Ta0I. 5.2.

Puc. 5.4. Knonxu ynpaenenus

Tabmuma 5.2

[To3unus

Omnucanue

1. 3amuce .

3anyc1<aeT 1 OCTAaHABJIMBACT Ha IAaYy3Yy 3aIllUCh BUIACO

2. ®ukcanua/BBoI

*  «3aMOpaKUBAET» U «Pa3MOPAKUBAET» U300PAKEHUS.
*  BriOupaer BbIJICIICHHBIC TO3UIIAN

3. 3ymmupoBaHue

N3mensier ypoBeHb 3yMMUPOBaHUSA

4. Bo3BpaT B HCXOJIHOE
MOJIOXKCHHUE U

Steer-and-Stay  (6;10xu-
POBKa OPUEHTHPOBAHUS)

Beimonmsier 18e QyHKImu:

e Bo3BpaT B HCXOJHOE MOJIOKEHHE (HAXKATH U yICPKUBATH
B Ha)KATOM TIOJIOKEHHUH).

»  Steer-and-Stay (HaxaTh U OBICTPO OTIYCTHTH).

6. Menro —

OTKpLIBaeT MEHIO U 00ecreynBaeT BBIXO/J C HETO

7. Beixoa/Bo3Bpar

i

Brixon u3 MeHro wim onepamnuu

8. CoxpaHenue

.

OTKpBIBaE€T MEHIO COXPAHEHUS

5. JlolcTHK

[lepemeniaeT HaKOHEYHHK 30HJA, OOECIEUYMBACT MAHOPAMU-
pOBaHME BOKPYT YBEIWYEHHBIX M300pakKeHUH, MepeMelleHne
110 MEHIO U HABUTAIMIO 10 padouyeMy CTOILY
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Hasueayusi no meHr

HaBuramust mo mento (puc. 5.5) ocymiecTBisieTcss mpu HUCIOJIb30BaHUN
KHOIIOK YIPAaBJICHUS Ha IOPTATUBHOM IIYJIbTE YIIPABJICHHUS. TaKke MOKHO
MCIIOJIb30BaTh KJIaBUATYpy WM MbIlb. OCHOBHBIE TUIIBI HABUTAllMU MpPUBE-

nensl B Tad. 5.3.
Live

Image »
Lamp »
Probe Shut Down

| mm»"gﬂ;ﬂ: [ [> Text
Video Record b ar b Preset
Deskiop Show » Arrow

Flashight »

File Manager
Setup Menu

Puc. 5.5. I[Ipumep menio

Tabmuma 5.3

Tpedyemblii THII HABUTALNH

Knonka ynpaJjienust

UYTOoOBI OTKPBITH INIABHOE MEHIO

YT100bI BBIIEIUTH JJIEMEHT JxoncTrk
UroObl mepeMemniaTbCss MEXIY <«POTUTEITh-
CKMM>» MEHIO M BJIOXECHHBIM MEHIO WX 4TO- | J[PKOHCTHK

ObI BEIOPATh JPYTYIO BBIJCICHHYIO OIIIHIO

Y100BI OTMETUTH BBIIEIIEHHBIN DJIEMEHT

YT100BI BEINTH U3 MEHIO

— NN '

MeHI0 CHCTeMBI MMEET APEBOBUIHYIO CTPYKTYpy UM COCTOUT M3 2-X
BJIO)KEHHBIX MCHIO, HIMCIOIIIUX CBOW MOMITYHKTHI (Ta0. 5.4).

Taomuna 5.4

Mesnro

Kak nosryuuts gocryn

['naHbie MeHto (Main Menus)

«OKusoe» nzobpaxenue (Live)

«3amopoxeHHbIi» Kajap (Freeze Frame)

Haxatp ——!

Pasnenennsiii oxpan (Split Screen)

BbI3BaHHOE M3 3alIOMUHAIOIIETO YCTPOMCTBAa H300pake-

nue (Recalled Image)

MeHto, KOTOpOE€ BOCIPOM3-
BOAUTCA, 3aBHUCUT OT THUIIa

Be3BanHOe U3 3amomuHaromero ycrpoiicrsa Buneo (Re-

called Vide)

BOCITPOM3BOJUMOTO H300pa-
JKEHUS
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CoBMmecTHO ucnosib3yeMbie MeHio (Shared Menus)

Menemkep daiinos (File Manage)

Hactpoiika (Setup) Hakars ———
3amich sunco (Video Record) 3areM OTMETUTH Tpebdyemoe
Omnuumu 3anucu Buzeo (Video Recording Options) MEHIO

Coxpanenue (Save)

Mopsidok pabombi

1. Hanagka nporpaMmHbIX cpeacTB

1.1. lpocmomp Hacmpoek ayduocu2Hanoe

Audio-HacCTpOMKHK OKa3bIBAIOT BIMSHHUC JIMIIL HA BBIXOJA ayIHOCHUTHA-
JIOB, a HE Ha UX BXOoJ. [Ipy HEOOXOAUMOCTH OTKIIIOUUTH BXOJI ayIMOCUTHATIOB
IS 3aIIUCH BUJIEO MOKHO JO 3aIyCKa 3aIMCH.

JIa mpocMOTpa HaCTPOEK JIsl Ay IMOCUTHAIIOB

1. Haxxats —|.

2. OTMeTHTh «MEHI0 HACTPOEK» —> «AYIHO».
3. Or™eTtuTh TpeOyeMslit atemeHT (Tab:. 5.5).

Tabmuma 5.5

DeMeHT

Onucanne

YpoBEHb TPOMKOCTH
(Volume)

ObecneunBaeT peryJIupoBKY TPOMKOCTH BCTPOSHHOTO JTWHAMHKA
Y BBIXOJla HA BHEIIHHME yCTPOWCTBA. Takas peryjaupoBKa HE OKa-
3bIBAET BO3JICHCTBHS HA YPOBEHb JUHEUHOTO BBIXOJ1A

Muxkpodon (Mic)

Monkmouenue (ON) win otkmrouenue (OFF). Korma ON, <«oxu-
BOW» ayJIMOCUTHAJI HAMpaBIsACTCS OT MUKpO(OHA Ha JTUHEHWHBIN
BBIXOJI, @ BO BpEMs 3aIlUCU BUEO ayJMOCUTHAJI COXPAHSIETCS.
[Tpu OFF, «KuBOI» ayAMOCHTHAII HE HANpPaBJISACTCS HU HA OJUH
BBIXOJI, U ayJHOCUTHAJl HE COXPAHSETCS BO BPEMsI 3aIICH BHUJIEO.
Cucrema coxpaHsieT peuyeBOd KOMMEHTapuil, KOTOPbIA ObLI BBI-
OpaH JuIs 3aIMCH HENOIBM)KHBIX BHJIC€OM300paKEeHUI

1.2. [lpocMomp Hacmpoek hopmama u Ka4ecmea UzobpaxeHus

[Tpu BBIOOpE (popmaTa WM KauecTBa Uil KOHKPETHOTO U300paKeHUs He-
00X0MMO U3MEHUTh COOTBETCTBYIOLIUM 00pa3oM CIEIYIOIINE HACTPONKY:

1. Haxxate ———|.

2. Ormetuth «MeHI0 HacTpoek» — «CoxpaHEeHUE HETOABUKHOTO U30-
Opaxenus, potorpapum»
3. Ot™MeTuTh TpedyeMble HACTPOUKH:
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— dopmar coxpanenus — JPEG wu Bitmap.

— KauectBo npu coxpanenuu B JPEG-dopmate — BhICOKOE MITH HU3KOE.

JPEG-u3o00paxenust Juisi CTEPEOCKONMMYECKUX H3MEPECHHM Bcerjaa co-
XPaHSIOTCSI C BBICOKMM Ka4eCTBOM, JIaXKe €CIIM 3Ta YCTAaHOBKA OTMEYEHA Kak
HU3KOE Ka4yecTBO. [Ipu u3MeHeHun HacTpoek uist popMara U KavyecTBa Clie-
IyeT YYUTHIBATH CIAEAYIOMHNE (PaKTOPHI:

* Kakoi (hopmaTt TpedyeTcs Wi SBIACTCS MPEANOUYTUTEIHHBIM;

* KaKoe KauecTBO 0oJiee TOIXOIUT — BRICOKOE MJIM HU3KOE;

* 00BEM JOCTYITHOTO MPOCTPAHCTBA JIJISI COXPAHEHUS,

* CKOJIbKO HY>KHO COXPaHSATh (PaiyioB (M300paKeHUH W BUICO).

Tabmuma 5.6 comepkKuT XapaKTepUCTUKHA Kaxaoro u3 (hopmaToB H30-
OpakeHwusl.

Tabauua 5.6
EMKOCTB 3aIIOMHHAIOIIETr0 YCTPOHCTBA
dopmar TumoBoii (mpuOIIKEHHOE YHCII0 H300paKeHHI)
daiina pasmep 100 MoGaiir, 512 MoaiiT, BHElITHEE
¥ KaueCTBO (aiina | BcTpoeHHas 3alIOMMHAIONIAs | 3allOMHHAIOLIEE yCT-
amMATh POMCTBO
BMP 900 Koaiit 111 568
JPEG High | 200 K6aiit 500 2560
JPEG Low | 60 K6aiit 1666 8533

Pasmep daiina 3aBUCHT OT coAepKUMOTO M300pakeHus. [IpuBeneHHbIC
3HAUCHUS pa3Mepa OCHOBBIBatOTCA Ha TUIMOBBIX NTSC-m3o00paxeHusx; pas-
Mep (aitnoB s PAL-u300pakenuit Ha 10 % GobIie.

Aymuodaiinel (WAV) 3aanMarot npuoimsutensbHo 120 KoanT i kax-
aeix 15 ¢ 3ByuaHus aynuocursana. [Ipyu mpoBeeHUN OIEHOK €MKOCTh MaMs-
TH JIJIS1 COXpaHEHUs W300paKeHUN JOKHA CHIKATHCS HA BEJIMYUHY 3aITUCHI-
BaeMOTI'0 ayAMOCUTHAA.

1.3. llpocmomp Hacmpoek hopmama u ka4ecmea eudeo

KaudecTBO BUicO B HACTpoOKax onpeaesieHo mo ymonuanuto. [lpu Heoo-
XOJIUMOCTH MOKHO U3MEHHUTh Kaue€CTBO BUCO BO BPEMSI 3aITUCH.
UT0ObI UBMEHUTH HACTPOUKY MO YMOJYAHUIO JJIsl KaueCTBa BUJIEO:

1. Haxxate ——|.

2. OtMeTuTh «MeHI0 HacTpoek» —> «Buyeo» — «KadecTtBo».
3. OTmMeTHuTh TpeOyemMy0 HaCTPOUKY IO YMOTYAHHUIO'

— MPEG2High;

— MPEG2L ow.
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Bce Bumeo 3amumchiBacTcss B Bujue mosiHokanapoBeix FMV  (full-motion
video) MPEG2-(aiinoB BBICOKOI Y€TKOCTH.

dakTopbI MPUHSTHS PEUICHUS OTHOCUTEIBHO KauecTBa BHUICO.

[Tpu M3MEHEHUH HACTPOEK KAavyeCTBA BHUJCO YUUTBHIBAIOTCS CJICIYIOIINE
(bakTophI:
—  KakoW ypOBEHb KauecTBa TPEOYETCs WM ABJSICTCS HMPEAMOUYTUTECILHBIM;
—  00BeM JIOCTYIHOTO MPOCTPAHCTBA ISt COXPAHCHHUS;
—  CKOJIbKO HY)KHO COXPaHSATh (ailiioB (M300pa’keHUH MITH BUICO).

Tabnuia 5.7 cOAEPKUT XapaKTEPUCTUKH KAXKIOTO U3 (OpMaATOB BUJIEO.

Tabmuma 5.7
EMKOCTB 3amIOMUHAIONIEr0 YCTPOMCTBA
i N (mpuOIMKEHHOE YUCIIO CEKYH/T 3aIHCH)
MPEG- | Tunowoit pas- ===365\1Gajir | 512 M6aiir, riem- | DVD
Ka4uecTBO Mep daiina
BCTPOCHHAS 3aI10- HEe 3aIIOMHHAI0- | €MKOCTBHIO
MUHAIOIAs [1aMATh iee yCTPOMCTBO 4,3 I'6air
MPEG2 High 1 MoGaiit/c 100 ¢ 512¢ 4300 c
MPEG2 Low 0,5 Moaiit/c 200 ¢ 1024 ¢ 8600 ¢

Pa3mep (aiina 3aBucuT OT comepkxumMoro n3oodpaxenus. [IpuBeneHHbIC
3Ha4YeHHs pa3Mepa OoCHOBBIBatOTCS Ha TUNOBBIX NTSC-mzobpaxenusx. Pas-
Mmep ¢aitio st PAL-u306pakenuit Ha 10 % Ooblie.

Aynuodaiinbl, kKoTopble 3aHuMaroT npubiausurenbHo 300 Kbait Ha ce-
KYHJly BHJIEO, COXPAHSIOTCA BMECTE C (pailiiaMmu BUJIEO.

JlocTynHasi eMKOCTh MaMSTH BOCIIPOU3BOIUTCS HA DKPAHE HETOCPEICT-
BEHHO TIEPe]I 3aMHChIO.

1.4. Mpocmomp Hacmpoek yeema eocnpouseedeHuss mekcma

B03M0OXHO M3MEHEeHHe 1[BETa TEKCTa M JIPYTUX DJIEMEHTOB, KOTOpPhIE BOC-
MPOM3BOJATCS Ha M300paxkeHusix. Haubornee 1ienecooOpasHbiii ¢ TOUKK 3pEHUS
BOCIIPHUATHS 1IBET TEKCTA Oy/IET 3aBUCETH OT 1IBETA U SIPKOCTU U300pasKEHHS.

YToOBI U3MEHUTH IIBET TEKCTA:

1. Haxxats ———|.

2. OtmetuTh «MeHro HacTpoek» —> «I'paduka» — «I[Bet Tekcra».
3. Or™etuTh 1BeT (OCIbIi, YePHBIH, 3eJICHBIN).

1.5. lpocmomp Hacmpoek cucmembl

JIns mpocMoTpa HACTPOEK:

1. Haxxatp ——|.

2. OtMeTuTh «MeHto HacTpoek» — «Cucrema.
3. Or™eTtuTh TpeOyeMbIit atemeHT (Tab. 5.8).
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Tabmura 5.8

DeMeHT

BapuanTsl
JUTS BBIOOpA

Onucanue

WNndpopmanus
0 CUCTEME

Bocmpousoautcst HHGOpMaIHs O CUCTEME:
¢ 001I1ast EMKOCTD IIAMSITH,

* OCTaBIIAsCSI CBOOOIHON EMKOCTH IIAMSTH,
* BEpCUU MPOTPaAMMHBIX CPECTB;

* SI3BIK

S3BIK

OTMETHUTD

Br1Opath u3 cimMcKa s3bIKOB

3arpy3urb

Cucrema aBTOMATHYECKH WHCTAJUIMPYET aiii
S3bIKA U3 BHEUTHETO 3aIlIOMHHAIOIIETO YCTPOMCTBA,
€CII TaKOBOE HCIIONB3YETCs. 3aTeéM BBl JOJDKHBI
BBIOPATH SI3BIK

Bpewms/nara

ITokazatb

Bxi., Briki.

YcTaHOBUTE

Wzmensier Bpemst uinu naty. Bpems Bcerna B 24-9
dbopmare. Jlata Bcerma B ¢opmare Yuc-
no/mecan/ron

VYnpasnenue
OpHUEHTaHEH
HAaKOHEYHHUKa
30H]1a

Kapra HakoHeuHuka

Bxu., Beiki. KapToii HakOHEUHHKA SIBJISIETCS CET-
Ka, KoTopasi MHAMIHUPYET MO3UIMI0 HAKOHEUHHKA
30H1a

Pexxum 3ymmupo-
BaHUS

Jluie W3MEHEHHE OPUEHTAIIMH — B OTOM PEKUME
MpU TIEpEeMEeLIeHUH HKONUCTHKA B CIIydae yBelu-
YEHHOTO <OKHBOTO» H300pakeHUsI, HAKOHCYHUK
30HJa U3MEHsIeT CBOIO opueHTanuio. [loka3biBae-
MO€ M300pakeHHe M3MEHSIETCS M0 Mepe IepemMe-
mieHusl KaMmepsl. Jlumbp nmaHopamMupoBaHue — B
9TOM peXHUME TpPHU TMEePEMEIICHUU JHKOWCTHUKA B
Clly4ae YBEJIMUYEHHOTO <OKHUBOT0» H300pa)KeHUs,
HAaKOHEYHHUK 30HJAa HE W3MEHSET CBOIO OpHEHTa-
uuto. IlokaspiBaeMoe H300pa)keHHE H3MEHsIeTCs,
KOT'JIa CHCTeMa OCYIIECTBISIET AIEKTPOHHOE MaHO-
paMUpPOBaHHUE TIOJTHOTO TOJISI 3pEHUST KaMephl

®dopmar
BBIXOJHOTO
BHJIEO

NTSC

CrannaptHelii TeneBu3noHHblid ¢popmar B CIHA u
B HEKOTOPBIX JPYTUX CTpaHax

PAL

CrannapTHblii TelneBU3HOHHBIN (opmaT B EBpome
U B HEKOTOPBIX JIPYTHMX CTPAaHAX

KK-mucnoen

[TonHO’KpaHHBIH
pexKUM

N3o00paxkenune 3amoiHsIeT Bech dKpaH. Bepx u HU3
HM300pakeHUs SABIISIOTCS 0O0pe3aHHbIMH. [1o 60oKo-
BbIM CTOPOHAM HCT TCMHBIX I10JIOC

4x3

Bocnpounssoaurces nmoinHoe n3o0paxkeHne, KOTopoe
«BUIUT» Kamepa. Bepx u Hu3 He oOpe3zatorcs. [1o
OOKOBBIM CTOPOHAM MMEIOTCSI TEMHBIE ITOJIOCHI

bes n3menenus
MaciiTaba BOCIpo-
N3BCIACHUS

N3o0pakenue 3anoIHseT MOYTH Bech 3KpaH. Bepx
U HU3 cJerka oOpe3aHbl; UMEITCS y3KUE YEpHbIE
MIOJIOCHI 110 O0KaM. DTOT peXUM BOCIIPOU3BEICHHS
aBTOMATUYECKU BBIOMpPAETCS MPU U3MEPEHUH IS
HaunboJiee TOUHOTO pa3MeleHHsI KYpcopoB
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2. Coop usobpaxeHus

2.1. YnpaeneHue opuenmayueli 30H0a

[Ipu ycTaHOBIEHHOM TPEOYEMOM ONTHYECKOM HAKOHEYHUKE HAIlPaBbTE
30HJ K Y4acTKy KOHTpPOJisA. TonkanTe 30HA, OKAa OH HE JOCTUTHET y4yacTKa,
KOTOPBIA Bbl XOTUTE OCMOTPETh. OCTOPOKHO MOBOPAUMBANTE 30HJ, YTOOBI
MOJIYYUTh BUJ TPEOYyEeMOW CLIEHBI.

2.2. HauenueaHue kamepbl

«KuBoe» unzo0paxeHue SBIAETCS H300paKEHUEM, KOTOpPOE Kamepa
«BUAMT» B peasibHOM BpemeHu. Korga Bbl HaOI01aeTe 3a <«OKMBBIM» M300pa-
YKEHUEM, Bbl MOXKETE OCYLIECTBIISATh «HALEIMBAHUE» KaMepbl MyTEM YIIpPaB-
JIEHUS! Pa3IMYHBIMU crioco0amu cekuuen u3ruba. Bo Bpemst HaOmoaeHus 3a
<GKHUBBIM» H300paXKEHUEM IMEPEMECTUTE JKOMCTHUK IO HAMPABICHUIO K T€O0-
METPUYECKOMY 3JIEMEHTY U300paxeHus, KOTOPOE Bbl XOTUTE BUAETh. CeKius
U3ruda KOOpAMHUPOBAHHBIM 00pa30M M3MEHSET CBOIO OPUEHTALIMIO, TAK YTO
HAKOHEYHHMK 30H/Ia NIEPEMEIIAaeTCsl B TOM XKe caMoM HarnpasiieHuu (puc. 5.6).

o
m— —

3

: 360-rpag.
MNepeMecTUTE AXKONCTUK KOOpAWHUPOBAHHARA
OpUeHTalyA HakKOHEYHWKE
3oHaa B niobom
HanpasneHun

Puc. 5.6

Jlns yaepxuBaHusi cekumu m3rnba Ha Mecre (pexkum Steer-and-Stay)
HKMHUTE KHOIKY HIDKE JpKoiicTuka (puc. 5.7). HaxxMuTe 1 ObICTPO OTITYCTH-
te. BocipousBoasatcst OykBel SS, mHAUIMpPYIONHE pexxum Steer-and-Stay ™.
B stom pexxkume cekius u3ruda coXpaHseT CBOIO MO3UIUIO, JaXKe KOTJa BbI
OTIIYCKAETEe JUKOWCTUK. ECIM BbI NepeMeIaeTe JHKOMCTUK MPU HAXOXKIACHUU
B pexume Steer-and-Stay, cekius usrunba MeIJICHHO W3MEHSET CBOIO TO3HU-
ruto. Korma Bel mpekpaiiaere nepemMeniarh JHKONCTUK, CEKIUS N3Tuda ocTa-
eTcsi B HOBOH no3urwmu. 11 BeIxoja u3 pexxuma Steer-and-Stay Haxxmure 3Ty
e KHOTMKY. bykBbI SS mepecTaroT BOCIPON3BOIUTHCH.
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HaxmuTe 3Ty KHONKY Steer-and-Stay
Puc.5.7

JIJIs BBITIPSIMITCHUST CEKITUU U3rH0a HAKMHTE M YACPKUBANTE B HAXKATOM
MOJIOXKCHUM TIOKA3aHHYI0 Ha WLIIOCTPAllMd KHOIKY IO  JDKOHUCTHKOM
(puc. 5.8). Cekius u3rnda BBIIPSIMIIAETCS IJIs O€30MMaCHOTO HM3BJICUCHUSA U
XpaHEHUs 30H]1a.

= "Eue_ =) - j\
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\‘~"~~':.~:_-3r N
==
Haxmute u yaepxusaiite B YcTaHoBKa B UCXOAHOE
HaXaTOM NONOXEHUM 3Ty NONoXeH e

KHOMKY

Puc.5.8

2.3. 3amopaxueaHue u3obpaxeHusi

«3aMoOpaKMBaHKUE» W300pAKECHUST BPEMEHHO (DUKCHUpYeT ero JJisi Ha-
OJIFOJICHUS WIIH PETYJIUPOBKH.

Korna BeI mepemenaere JHKOWCTHK B clIydae 3aMOPOXXEHHOTO BUA, Ha-
KOHEYHHK 30HJa HE M3MEHSET CBOCH opueHTanuu. Eciu BBl yBennduBaere
(BBITIONTHSIETE 3yMMHUPOBAHHE) «3aMOPOKCHHOE» M300pakeHUE, a 3aTeM Iie-
pemMeniaere JHKOWCTUK, H300paKeHNE U3MEHSIETCs, KOT/Ia CUCTeMa OCYIIECT-
BJISIET JJICKTPOHHOE TMAHOPAMUPOBAHHME B TpeieiiaX IOJIHOTO TIONS 3PEHUS
kamepel. [y 3yMMHUpOBaHUS H300paKCHHS HAKMHUTE WU KHOMKY ITyCKa
(puc. 5.9). U3o0paxkenue «3amopaxuBaercsi». Bocrpoussomsrcs Oyksbl FF
(Freeze Frame).
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Puc.5.9
NIJIn ‘ .

Jlist «pa3mMopaxuBaHUs» N300paKeHUsT HAXKMHUTE WM KHOIKY MyCKa,

2.4. Paboma c ebI38aHHbIM U3 NaMsimu u3obpaxeHuem
J1s1st paGoThI C BBI3BAHHBIM U3 MaMSITH U300paKeHUEM:
1. BeizoBute TpedyeMoe n300pakeHue:
— Hasxmure ——|.

— OT™mMeTBTE
pouicTBa».

«Menemxep (aitioB» — «BbI30B U3 3aIOMUHAIOIIETO YCT-
— OTmeThTe Gaiii, KOTOPbId HEOOXOAUMO OTKPHITh.

Koma BBITIOJIHACTCA IPOCMOTP BBI3ZBAHHOI'O H3 IMaMATH I/I306pa}KCHI/I$I,

BbI MOJKCTC IIYTEM IICPCMCIICHUA I[)I(OﬁCTHK& IMUKJIIMYCCKHU BbI3bIBATb APYTHUC
I/I306pa>K€HI/ISI, COXPAaHsACMBIC B TOM XK€ caMOM IIaIlKe.

2. Onpenenure CBOE ClieyIolee TeHCTBHUE:
— Jlns mepeuMeHOBaHUST W300paKEHUsS HAXMUTE

-—|. OtmetbTe
— Jlns BOCTIpOW3BEICHHs 3aMHMCAaHHBIX PEYEBBIX KOMMEHTApHEB, €CIU
TaKOBbBIE UMEIOTCSI, HAKMHUTE - ——

«[lepenmenoBath n3o0paxenue». Beeaure HoBoe uMms (aiiia.

. OT™meThTe «BOCHpOU3BECTH ay 0.
— Jluig 3anucu KOMMEHTAapUEB HAKMHUTE ———
auo». 'oBopute B MUKPOQOH.

. OTmeThTE «3anuch ay-
2.5. Paboma c pa3denieHHbIM 3KpaHOM

Pa3neneHHbIil 5KpaH BOCIIPOM3BOIUT PSAJOM ABa U300pakeHUs B JIFOOOM
KOMOHMHAIINU: <OKUBBIC», «3aMOPOKEHHBIC» WM BBI3BAaHHBIC W3 TaMSITH.

Jlnme oHA CTOpPOHA B KaXKJIbIM JTAHHBIA MOMEHT BPEMEHM SBIISIETCS AKTHUB-
HOU, YTO MHIULUPYETCS CTPEIIKOM.
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HenonsmkHbIe N300paKEHUS HA BHUJIE C UCTIOJIH30BAaHUEM Pa3ICIICHHOTO
sKpaHa oOpe3atorcs BepTukanbHO (puc. 5.10). Bbl MoeTe HCIONIB30BaTh
JDKOUCTHK JIJISl TAHOPAMHUPOBAHUS B TIpEiesiaX TaKMX U300paKCHHUIA.

Puc. 5.10. Hcnonvzosanus pazoenennozo 3Kpauda.
1 — «orcusoe» uzobpasicenue; 2 — aKMUHAs 4ACMb IKPAHA; 3 — 3AMOPONCEHHbLIL KAOP

Jl1st paGoThI ¢ pa3AeIeHHBIM YKPAHOM:
1. Paznenute sKkpaH.

Haxvure -——|. OtmerpTe «M300paxkeHne» — «Pa3nenuTs 3KpaH».

Ha neBoii yactu skpaHa MOSIBISETCS «KUBOE» M300pakeHue. Ha mpapoit —
MOSIBJISICTCSL MPE/IIIECTBYIONICE TMOTHOIKPAHHOE M300paKeHHE B pa3zMepax
MOJIOBUHBI 3KpaHa. Eciu 0HO OBLIO 10 3TOTO <CKUBUM», TO TENEPh SIBISETCS
«3aMOPOKEHHBIM.

2. UtoObl cnenaTh aKTUBHOW OJIHY M3 CTOPOH WUJIM BPEMEHHO CIENaTh
MTOJTHOPa3MEPHBIN BUJT OJTHOTO M3 U300paKCHHIA:

— Haxmure ——|.

— OtMmeTbTe «Onuuu pa3faeseHHoro skpaHa». OTMeTbTe 0001 U3 3Je-
MEHTOB, TIpe/icTaBlIeHHbIX B Ta0. 5.10.

Taomuma 5.10
OneMeHT Onucanune
JleBasi/mpaBast — AKTHBHasl CTOPOHA OTmMeueHHass CTOpPOHA CTAHOBUTCS AKTUB-
HOM
JleBast/mpaBast — [lonHOSKpaHHBII BUA N300paxeHne OTMEUYEHHOH CTOpPOHBI 3a-
IIOJIHSET BECh OKpaH
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3. Ilocie 3aBCPUICHUA BLIP'I,Z[HTG U3 peXXrUMa pa3aCICHHOI0 3KpaHa.
— I[JISI HC3aMCIJINTCIIBHOI'O BO3BpATad K IIOKA3y <«GKHUBOT'O» I/1306pa}KCHI/IH

Ha>XMHUTC ‘ .

— JIi1st mpocMoTpa OJTHOTO M3 BOCIPOU3BOJIMMBIX U300paKEHUN HAXKMHU-
Te «OnIMu pa3aeneHHoro dKpana» — «Jlepas/mpaBas» —> «3aKpbITH».

2.6. Pe2ynupoeka sipkocmu

Brl MoxeTe perynupoBaTh SIPKOCTh BOCIPOM3BEACHUS <CKUBOTO», «3a-
MOPOKEHHOT0» W BBI3BAHHOTO M3 MaMSTU M300pakKeHUM, a TakKe 3arucaH-
HOT'O BUJIEO.

[Ipu mpocMOTpe <«OKUBBIX» U300paKeHUI PETyIMPOBKA IPKOCTH O3HAYA-
€T PEryJIMPOBKY BPEMEHH 3KCIO3UIUMU U Kod(duimenta nepeaaun (ycuie-
HUS) Kamephl. [Ipu MpocMOTpe HEMOABMIKHBIX M300paKeHUH WM 3aliCaH-
HOTO BHJIEO PETYJIUPOBKA SIPKOCTU O3HAYAET PETYIUPOBKY HUPPOBOrO YCH-
JICHUS.

CoxpaHeHHast SIPKOCTh OYyJIeT SAPKOCTHIO BBI3BAHHOTO M3 MaMSTH H30-
Opaxenus. PerynupoBka sipkoCcTu:

1. Haxxmure ——|.

2. Ot™metbTe «M300paxenue» — «SpkocTb».

3. BeimonHuTE perynmpoBKy.

OnuH n3 croco0oB caenaTh U300pakeHUs: OoJee IPKUMHU 3aKITHOYACTCS
B YBEIMYEHUHU BpeMeHu dkcno3uiuu. B cucteme XLG3 Bpemst dKCo3UIUu
MoxkeT m3MmeHsThess or 1/10000 mo 12 c¢. Uem OoibIe DKCIO3UIUS, TEM
OOJBIIIe PUCK PACIUIBIBAHUS M300pakeHus. JlepKuTe HAKOHEYHHK 30H1a KaK
MOXHO 00Jie€ HETOBIKHBIM TPU 3aXBaTe U300PAKECHUS C UCTIOJIb30BaHUEM
JUTUTEITBHOUN 3KCTO3ULINH.

Jy1st yBeTMIeHUST BpEMEHHU DKCITO3UIIAH

1. Bo BpeMsl HAOMIOEHHUS 32 <KHBBIM» H300pAKEHHEM HAKMUTE ~—| .

2. OrmetbTe «M300paxkenue» — «lIpogomkurenbHast SKCIIO3ULINS».

3. OT™METhTE THII IPOJOIKUTENEHON SKCIIO3UIINN, KOTOPBIN BHI )KETaeTe
YCTaHOBUTb.

— Auto — Bama cuctema cama yCTaHaBJIMBAET BPEMsI KCIIO3HIIHH.

— Manua — Bbl camu ycTaHaBiIMBaeTe BpeMs dKcro3uiun. [lepemernaii-
T€ JUKOWCTHUK, MOKa IPKOCTh N300pa’KEHUS HE CTAHET TaKOM, KaKylO Bbl XOTH-
Te uMeThb. Haunnaer BociponsBoautses Lg EXp.

I[JIH OTKJIIIOYCHUA HpO,Z[OH}I(HTeJIBHOﬁ OKCIIO3MIINHU HAXKMUTC ‘ .
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2.7. lNoebIweHue KOHMpacmHocmu

Korpma HemoctaToyHo cBeTa WM KOHTpAcTa, YTOOBI BHUACTh Ba)KHBIC
reOMETPUYECKUE AIEMEHThI M300pakeHUs] Wi Je(eKThl, HallpuMep, Korjaa
BaM HY>KHO TOYHO MO3UIIMOHUPOBATH KYpCOPbI JJIsl MPOBEECHUS U3MEPEHUH,
MOKeT ToMoub «INVerse +» (puc. 5.11). Ota GpyHKIUsS 0OecreYnBaeT peBep-
CHpOBaHUE SIPKOCTU (MOJYUYCHHE «BBIBOPOTKHY») MOJOOHO TOMY, YTO BHJIHO
Ha QoTrorpaduueckoM HeraTuBe. DTO YBEJIMUYMBAET KOHTPACTHOCTh M300pa-
KEHUS, IeTasl e/1Ba pa3IudrMbIe HJIEMEHThI 00Jiee 3aMETHBIMU.

Bbl Mokere akTUBHpOBATh (QYHKIMIO «INVEISE +» MPUMEHUTEIBHO K
T000MY GKHBOMY», «3aMOPOKCHHOMY> HJIM BBI3BAHHOMY U3 MaMSTH H30-
OpakeHHIO.

Jlist BRTtoueHust QyHKIHHT «NVErSe +»:

1. Haxxmure ——|.

2. OrmeThTe «M300paxkenue» — «lnverse +» — «Bki».
Jlnst BeikomroueHus: GyHKIUN <l NVErse +» HaxxmMuTe . :

2.8. 3ymmupoeaHue (ysenuyeHuelyMeHbweHue uzobpaxeHus)

BbI MOXeTe yBEIMYMBATh WM YMEHBINATH (BHIOJHUTH 3yMMHUPOBAHHE)
M300paKEHUSI BCEX BHJIOB. <GKHBBIE», «3aMOpPOKEHHBIE» U BBI3BAHHBIE W3
MTaMSITH.

OyHkUuA “Inverse +" OTKMNOYEHa DyHKUMA “Inverse +" BknioYeHa

Puc. 511

B cucteme ocymiecTBisieTcss MUKIMYECKOE TIEPEKIIIOUCHNE YPOBHEH 3yM-
MupoBaHus ¢ marom (npupaierunem) no0 3,0°. Koraa BBIMOIHSETCS 3yMMHUPO-
BaHKE U300pakeHus1, ero ypoBeHs (Hanpumep, ZM 2.6) mosiBiisieTcst Ha SKpaHe.

JUst 3ymmupoBamst Haxmure (&) (puc. 5.12). Jlist yBeMHeHns pUpAILCHHIT

MHOI'OKPAaTHO HaKUMAWTE @ Jlnsg yMEHbLIEHUST TIPUPALLICHUN YAECP/KUBAaUTE B
Ha)KaTOM TOJIO)KEHUHU @ JI1s1 BBIXOA U3 peKMa 3yMMHUPOBAHUS HAXKMUTE . :
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Zoom
Puc.5.12

2.9. UHeepcus uzobpaxeHus

@DyHKIUS UHBEPCUU TPAHCIIOHUPYET U300paK€HNE TOPU30HTAIBHO. Bbl
MOKETE MOJIBEpraTh UHBEPCHUU <GKHUBOE», «3aMOPOKEHHOE» WJIM BBI3BAHHOE
U3 NMaMsITH U300paxKeHue.

OnTuyecknii HAKOHEYHUK OOKOBOTO BUJA IIPU MHBEPCHH M300paKeHUS
BOCITPOU3BOJMUT TEKCT 3a/I0M Harepe], MOCKOJbKY JTaHHbIM HaKOHEYHUK CO-
JEPKUT MIPU3MY, KOTOpasi UHBEPTUPYET U300paKEeHHUS.

2.10. AHHomupoeaHue ¢ NOMOWbI0 MeKcma unu cmpesiok

AnHoTHpOBaHHE U300pakeHuii B cucteme XL G3 o3nauaer nobasneHne
TEKCTa WU CTPENIOK IS YKa3aHWus Ha MPENICTaBIISIONINEe WHTEPEC YYaCTKH:
TpelmuHbl, AePexTsl U mp. Bo3MokHO cHaOXeHHE aHHOTAIUSMU <GKHUBBIX»,
«3aMOPOYKEHHBIX» U BBI3BAaHHBIX M3 MaMATH M300pakeHui. Bel MoxkeTe co3-
JaBaTh aHHOTAIUU JIBYX TUIIOB!

1. «Kusas» aHHOTaIWMs (AHHOTAIMS VIS OKUBOTO W300payKeHHUs) TIPe/I-
CTaBJsieT co0OM MH(pOpMAIMIO OOIIET0 XapakTepa, OTHOCSIIYIOCS KO BCEMY
KOHTPOJIIO WM K CYIIECTBEHHOW ero yactu. OHa J0JKHA BOCHPOU3BOAUTHCS
MOCTOSIHHO 32 UCKJIIOUEHHEM T€X MOMEHTOB, KOTJ]a OHa YOMPAEeTCsl C dKpaHa.

Bb1 MoskeTe B 1110001 MOMEHT MOKa3aTh WIH yOPaTh C 3KpaHa «KHUBYIO»
aHHoTaruio. Iy no6aBneHus: UM CTUPAHUS <OKHBOW» aHHOTALMKM HEO0OXO-
JTIMO TTPOCMATPUBATh «OKHBOE» M300pa’keHUE.

2. HenomBwxHass aHHOTanuWs (aHHOTAIMWS JIUIS HETOJBMKHOTO H300pa-
KEHUsI) siBIsieTcst MH(opManmeid, Kotopas crieluuIHa Ui KOHKPETHOTO H30-
Opaxenusi. [{s1 Bocripou3BeieHUS WU J100ABIICHUSI HEMOJIBUYKHOW aHHOTAIIUU
BbI JIOJDKHBI MIPOCMATPHBATh HETIOJBIKHOE H300paXkeHHe («3aMOpPOKECHHOE
WU BbI3BAHHOE U3 3allOMHUHAIONIET0 ycTpolicTBa). Koraa Bl BO3BpalaeTech K
<OKUBOMY> N300payKEHUIO, HETIOIBIKHAS aHHOTAIINS CTUPACTCH.
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Bo BpeMsi 3yMMHpOBaHHS, MAHOPAMHPOBAHUS WM HHBEPTUPOBAHUS
U300paKEeHUs] CTPEIIKU MPOI0JDKAIOT YKA3bIBATh HA OJHH M TE JK€ T€OMETPH-
Y4eCKHe AIIEMEHTHI M300paskeHus. [Ipy MHOTOKpATHOM HCIIOJIB30BaHUH OITpe-
JICJICHHOTO TEKCTa Bbl MOYKETE CO3/1aTh OJHY WJIM HECKOJIBKO TOTOBBIX aHHO-
taui (presets).

[Tocie Toro, Kak BbI J0OABWIIA TEKCT WM CTPEIKU K M300paXKCHUIO Ha
9KpaHe, Bbl HE MOJXKETE PEJaKTHPOBATh WM TepeMeniaTh MX. Bbl Moxkere
JIHIIB yIAIUTH HX.

JI1st aHHOTHPOBAHUS <OKUBOT0> M300paKEeHHUS:

1. Haxxmure ——|.

2. OT™MeTbTe «KAHHOTHPOBAHUE TSI <OKUBOTO>» U300paKECHUS.
3. OTMeThTe TpeOYyEeMBbIi 2JIEMEHT, YKa3aHHbIN B Ta0s. 5.11.

Tadmuna 5.11
DneMeHT Bapuantsl BeiOOpa Onucanue
JloGaBHTH Texkcr Co3paiiTe TEKCT I MCIIOJL30BAaHUS B aHHOTAa-
IIUU JITISL <OKUBOT0» N300paKeHMsI.
[TpensaputenpHo co- | Co3maiiTe, BRIOCpUTE, OTPEIAKTUPYHTE WM yia-
CTaBJICHHAs aHHOTA- JIUTE MPEIBAPUTEIBLHO COCTABIEHHbBIE TEKCTOBBIC
s aHHOTAIINH
Crpenka Cozpaiite CTpenKy AJi UCIOJIB30BAHUS B <OKH-
BOI» aHHOTAIlMH
Crepetb Texkct VYnansger Bce TEKCTHI <«<OKUBOW» aHHOTAILIUU C K-
paHa ¥ U3 3alIOMUHAIOLIETO YCTPONCTBA.
Crpenku VYnanser Bce CTPEIKH «KHBOW» aHHOTAIIUU C JK-
paHa ¥ 13 3alIOMUHAIONIETO YCTPOUCTBA.
[Tokazars On, Off [ToxxroYaeT Wi OTKIIIOYAET <OKUBYIO» aHHOTA-
1110 (TEKCT U CTPEJIKH)

I[J'IH AHHOTHUPOBAHUA HCIIOABHUIKHOT' O I/I306pa>KCHI/I$I:

1. Haxxmure ——|.

2. Onpenenure, BOCIPOU3BOIUTH WM yOpaTh C dKpaHa <«OKUBYIO» aH-
HOTAIINIO, €CJIH TaKoBast UMeeTcs. J{Jist 3Toro oTMeThTe «KAHHOTUPOBAHHE IS
<OKUBOTO» M300paxkeHus» — «Ilokazate» — On wiu Off,

3. OT™MeThTe «KAHHOTHPOBAHUE JIJIsl HEMOBUIKHOTO H300PaKECHUS.

4. OtMeThTe TPEOYEeMbIH DIIEMEHT, YKa3aHHBIN B Ta0d. 5.12
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Tabmuma 5.12

OnemMeHT Bapuantsl BeiOOpa Onucanue
JloGaBHUTHL Texct Co3gaiTe TEKCT IS MCIIOJIL30BaHUSA B aHHOTA-
LM JUISI HEOJBM)KHOTO M300paskeHUsI
Jo0aButh [IpenBaputenbHo co- | Co3naiite, BEIOEpUTE, OTPEAAKTUPYITE WIH yia-
CTaBJICHHAs  AHHOTa- | JINTE NIPEABAPUTENIBHO COCTABIEHHBIE TEKCTOBBIE
s aHHOTAlLlUU
Crepetb Teker VY nanser Bce TEKCTbl aHHOTALMU JIJIs1 HETIOIBHIK-

HOTO M300paKeHMs C HKPaHa U U3 3alIOMHHAIO-
LIEr0 YCTPOMCTBA.

Crpenku VYaanser Bce CTPEIKH aHHOTAIlMH C dKpaHa U U3
3aIIOMHHAIONIETO YCTPOHCTBA
[Tokasats On, Off TMonknroyaeT WM OTKIIOYAET AHHOTALMIO IS

HETIO/IBUYKHOTO M300paskeHHs (TEKCT U CTPEJIKH)

Hcnonp3oBaHue dKpaHa JJis BBOJa TEKCTa

BrI nicnionp3yete SKkpaH s BBOJAA TEKCTa, KOTJA CO3/1aeTe aHHOTAIUIO
WK TIPEBAPUTEILHO COCTaBIsAEMYIO YacTh aHHoTauuu (puc. 5.13). s ObI-
CTPOTO BBOJIa TEKCTa BBl MOXKETE HCIIOH30BATh MOJKIOYAEMYIO K TIOPTY
USB knaBuarypy.

Use Joystick/ (4] to place characters
when done

— Baw TekcToBoiA kypcop

[@%&_"'"'| == AAAACR OKHO 3HAKOB
1234567890-="\ EEEECDS L+—
ABCDEFGHIJ[]{} & [ TTTN BblfieNeHHbIi 3HaK

NT
KLMNOPQRS;:'"< 0060YY | L —
TUVWXYZ,./?2<> «¢> UU0UUZE

< Enter < Backspace ® Delete
Puc.5.13

1. Ecniu 5T0 HEOOX0UMO, TIO3UIIMOHUPYITE CBOM TEKCTOBOM KYpCOpP:

— IlepeMecTuTre HKOMCTUK U1 BBIACICHUS CTPEJIOYHOM KIIABHUIIU
1

« } - B OKHE 3HAKOB.
— HaxxmMuTe Ha mOpTaTUBHOM MyJIBTE YIPABJIEHUS. Bam TekcToBOM Kyp-
COp MepeMeIIaeTcsi B BBIOpaHHOM HAIPaBIICHUU.
— IloBTOpsiTE OMEpanuIo, NMOKa Ball TEKCTOBOW KYypCOp HE OKaXETCs B
TpeOyemMoil MO3UIIUH.
2. TlepemecTruTe HKOWUCTUK IS BBIICICHUS TPEOYEeMOTro JJIEMEHTa B
OKHE 3HAKOB!
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JuTe J1I000H TIPOITYCK.

— Ecam BBI X0oTHTE 100aBUTH 3HAK, BhIIEIUTE ero. Jyis mpobesna Bbije-

— Ecnu BBI XOTHTE HAYaTh HOBYIO CTPOKY, OTMETHTE w .
— Haxxmurte

— Eciu BB XOTHTE YAMTh 3HAK, BEINeTUTe %] wm By .
BBIJICJICHHOTO DJIEMEHTA.

HA MOPTATUBHOM MYJIbTE YIIPABICHUS 11 AKTUBALIUU
IIaHWEe aHHOTAIUH.

3. TloBToOpstiiTe omeparuy, HauYMHAs C IMara 1, moka He 3aKOHYUTE CO3-
4. Haxmure ———

Ball TCKCT.

. 3KpaH BBOJa TCKCTa HCYUC3ACT. BOCHpOI/IBBOI[I/ITCH

Ecnu BBl TOJNBKO YTO CO3JaJIM aHHOTALIMIO, IEPEMECTUTE €€ B Tpedye-

MYIO IIO3HMIUIO. Ecimu BBI Co3zJain IPCABAPUTCIIbHO IIOATrOTaBJIMBACMYTIO
9aCTb aHHOTAaIluu, BBIOJIHSIUTE BOCIIPOMU3BOANMBIC HA O9KPAHC HHCTPYKIIUH.

2.11. CoxpaHeHue usobpaxeHusi

CoxpaHeHue H300pakeHHUs] MOJOOHO MOJYYEHUI0 MIHOBEHHOU (oTo-
rpadun. bonbInas 4acTh SKpaHHBIX 3JIEMEHTOB — JaTa, BpeMs, YPOBEHb 3yM-

MHUPOBAHHA, aHHOTAIUH, USMCPCHUA U IIPOYUC — CTAHOBUTCA 9YaCTbIO COXpa-
HCHHOTI'O I/1306pa}KeHI/I5{. Yto BBI BHUAUTC, TO U COXPAHACTC.

BBl MOXKETe COXpaHUTh <GKHBOEY», «3aMOPOKEHHOE», BHI3BAHHOE M3 3a-
MMOMHUHAIOIIET0 YCTPOMCTBA M300paKEHHE WIM U300pa’KEeHHUS, BOCIPOU3BO-

JTUMBIC B peKUME pa3jiesieHus kpana. IMeroTcs ABa pekuMa COXpaHeHUS

* Normal: obecnieunBaeTcsi COXpaHeHHE M300pakeHus1 Oe3 JTaHHBIX Ka-

auopoBku. Korma Bbl BBI3BIBACTE W3 3allOMHHAIONIETO YCTPOMCTBA «HOP-
MaJIbHOE» N300pakeHre, Bbl HE MOYKETE BBIITOJIHSATh H3MEPCHHS.

* Measurement: obecrieunBaeTcst COXpaHEHUE N300pPaKCHHS C TAHHBIMU
KaJIMOPOBKU JJIT OTMEYEHHOTO HW3MEPUTEIHHOTO HaKOHEUYHHMKA. Korma Bbl
BEITIOJTHATH U3MEPCHHUS.

BBI3BIBACTE M3 3AIIOMUHAIOIIETO YCTPOUCTBA TaKOoe M300paKeHUE, Bl MOKETE

JU1st coxpaHeHHsI H300paXKeHUs:
W -—

1. «KuBoe» miam HemoABMKHOE M300pakeHwe. Haxmure (puc. 5.14)
HUE U300paKCHUSI».

(7TUIIb AT HETIOJBMIKHBIX M300paXkeHui) U oTMeThTe «CoxpaHe-
2. Eciu nmerotcs BapuaHThl U1 BbIOOpa, otMerhTe Normal i Measurement.
3. OrMeTrbTe TpebyeMyto ONIKUIO, YKa3aHHYIO B Tab. 5.13.

Ecnu BbI He TPUCBOUTE MMsI U300PaKEHHIO JI0 €r0 COXpaHCHHUs, (aiibl
U300paKeHMit MoTyJaroT nMeHa apromatuuecku (puc. 5.15). Bel moxere me-

PEUMEHOBBIBATh MX I0CJIE BBI30BA M3 3alIOMHUHAIOIIETO YCTPOMCTBA WIIUA XKE
MO>KETE IMMePEMMEHOBBIBATh WX B JIIOOOW MOMEHT BPEMEHH € pabodvero cToja.
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Save {CoxpaHnTe)

Puc.5.14
Tabmauma 5.13
Ormus Omnucanne
CoxpaHHTb CoxpansieT daiin n300paxeHus

OTMeTHUTD NanKy JAJs COXpaHEHUs

[To3Bosier BaM BHIOpaTh MANKy COXPAaHEHUs IEpe]
TEM, KaK Bbl Oy/ieTe COXpaHATh (haim

[TepenmeHnoBaTh N300pakeHne

[To3Bonsier Bam pUCBOUTH UMs (ailiry 10 TOro, Kak
Bbl COXpaHuTe ero. Ecim Bbl He NPHUCBOUTE HMs
(ailiry 10 €ro coXpaHeHus, cUcTeMa cama IIpUCBau-
BaeT UMsl

3anucaTh peueBoe COOOIICHUE

Ilo3BoJIsIeT 3aMCHIBATH TOJIOCOBBIC KOMMCHTAapHuun

Bocnpoussectu
pedyeBoe COOOIIECHHE

BOCHpOI/ISBOI[I/IT 3alMMCAHHBIC KOMMCHTApUuH, CCJINU
TAKOBBIC HMCIOTCSI

VY nanuTh pedeBoe cooOLIeHUE

Vnanser 3anucaHHbIC KOMMCHTApHH, €CJIN TAKOBBIC
NMCIOTCs

M = aTeHeROE» MNM CTepad NIotpaneHus,
COXPAHASMOR C AaHHBIMM HIMEDEHWA

-

!YYMMDEI)IXX.‘FFE

/

™~

Aara (roa, Mecau, ®opmart (BMP wnun JPG)

MG}

YHUKANbHbLIA

HAsHTHgWKaTOR {OT AA A0
ZZ)

Puc. 5.15. Cxema npuceoenus umenu no ymonuanuio 0as (hatiios uzoopaxrceHuti
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YacTtb 2

eab padoTsl:

— IlomaroBo OCBOUTH BBIMOJIHSIEMbIE MPOLEAYPHI MO 3AMUCH BUAECO U
paboThI C HUM.

— [TomaroBo oCBOUTH BBINOIHSAEMBIE TPOLIEYPHI 110 YIIPABICHUIO U pe-
JAKTUPOBAHUIO (pailyioB.

IIpuOopsl npumMeHnsieMbie B padore:

— Buneosnnockon Everest XLG™

Mopsidok pabombi

1. Pabota ¢ Bugeo

B 11006011 MOMEHT BaIero KOHTPOJISI BBl MOYKETE 3alHCcaTh BUIEO B (O-
HOBOM PEKUME, BBIIIOIHSS IIPH 3TOM JIPYTHE 3aJ1a4i, TAKHE KaK PETyJIUPOBKa
SPKOCTH, COIOCTaBJIEHUE M300paKEHUU Ha Pa3ACeICHHOM JKpaHe, cOop He-
MOABMKHBIX M300pakeHUM, BHIIIOJTHEHNE U3MEPEHUM, yIipaBiieHue daiinaMu
Y TIATTKaMH | TIp.

Korma BbI 3anmuceiBaete Buaeo, cuctemMa XLG3 coxpaHseT Bce, 4TO T0-
SBJIICTCSI HA DKpaHe TUCIUICS, BKJIIOYAas MCHIO, KOTOPBIC BbI OTKPBIBAcTe, a
Takke (OHOBBIC 3BYKH M KOMMEHTapuu B MUKpO(hOH. BBl MOXeTe 3amuchI-
BaTh BHJICO HAa BCTPOCHHOE 3allOMHUHAIOIIEE YCTPOUCTBO, IU(PPOBO BUJIEO-
nuck DV D wniu Ha mo6oe cheMHOe 3aIIOMUHAOIIEe YCTPOMCTBO.

Jononuurenbubiii DV D-HakonuTens npeHa3zHavyaeTcs JIUIIb JJIs 3aIH-
cu Buseo. Cucrema XLG3 Bocnipunnmaet kak gucku DVD+R, tak u gucku
DVD-R. Pexomenayercs ucmnoiab3oBaTh Iudpossie qucku DVD+R Benenct-
BHE MX MPEBOCXOIHON HaJeKHOCTH. OMHAKO M y MUGPOBBIX JUCKOB THIIA
DVD-R umerorcs cBou mocrouncTa. CpoiictBa auckoB DV D+/-R npusene-
HbI B Ta01. 5.14.

Tabnuna 5.14

Tun qucka DVD [IpenmyiiecTra HenocraTtku
DVD+R (pexkomen- | 1. IlpeBocxomnas Haznexk- | Jlomyckaer 10 4 may3 WM OCTaHO-
JOBaHBI  JUISI  HC- | HOCTh BOB (eci BbI Jienaere 5 may3y win
10JIb30BAHMSA) 2. 3aBepmenue 4yepe3 30 ce- | 5 ocranos, nuck DVD+R Oyner aB-

KYH]T TOMATHYECKHU 3aBEPIIATHCS)
DVD-R Jonyckaer a0 32 nay3 uiM | 3aBeplleHHEe OCYLIECTBIseTCS 3a

OCTaHOBOB (€CITU BBI jJiejae- | MPUOTU3UTENBHO 25 MUHYT

te 33 nay3y win 33 OCTaHOB

muck DVD-R Oyner aBto-

MaTHYECKH 3aBEPIIATHCS)
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Kaxnas maysza cozmaer Ha muGpoBOM MHOTO(QYHKIIMOHAJIBLHOM JUCKE
DVD otnensubiii VOB-daiin (ay3sl He co3aaroT OTAeabHbIe (Daibl Ha Ka-
KUX-TH00 JPYruX 3allOMHHAIONIMX YCTpoicTBax). Kaxaplii ocTaHOB co3aer
OTIIETIBLHBIN (pailyl BUI€0 HA BCEX 3allOMUHAIOIMMX ycTpoiicTBax: V OB-daitn —
Ha 1 poBoM MHOTODyHKIIMOHATEHOM aucke DV D, MPEG-daiin — Ha Bcex
IPYTUX YCTPOMCTBAX.

Ecnu BbI ocTaHaBMBaeTe 3amuch 0e3 3aBepiieHus ((QPUHATU3AINH), TO MO-
’KeTe 3aIllUChIBaTh HAa HMCIOJBb3yeMbId MU(GPOBONM MHOTO(DYHKITMOHATBHBIN JIHUCK
DVD cHoBa, 0JHaKO Bbl HE MOXKETE BOCIPOM3BOAUTH BHJe0. Korna BbI 3aBep-
maete mudpoBoit MHOTO(YHKITMOHATBHBIN 1uck DV D, BBl HE MOXKeTe CHOBA 3a-
MUCHIBATH HA ATOT JTUCK, OJIHAKO TETIEPb MOKETE BOCHPOU3BOIUTH BU/IEO.

He BbIKIIOUaiiTe cucTeMy BO BpeMsl 3allUCH BUJEO WJIM 3aBEPLICHUS
(bunanmmzanmu) nudpoBoro MHoropyHknuoHampHOro aucka DVD. B mpo-
TUBHOM CJTy4yae Bbl yTpaTUTE JaHHBIE.

JIn 3amycka 3anucu:

1. KpatkoBpemenHo HaxMuTe @ WM ———| U OTMEThTE «3amuch BU-

neo» — «Omnruu 3anucu». [lospisercs MeHo «ONIUU 3aIUCH BUICO».
2. OT™MeThTe TpeOyeMyIo OMIUI0, YKa3aHHYIO B Ta0d. 5.15.

Tabmuma 5.15

Ormus Onucauue

3amyck 3anicu [MosiBnsieTcst Mepraromiasi kKpacHasi Touka. [loka Ttakast To4-
Ka MepIlaeT, cucreMa ocymiecTiuser 3amuch. (Eciam wc-
noyib3yeTcss 1UudpoBoil  MHOTO(YHKIIMOHAIBHBIN  JTUCK
DVD, 3anuche HauMHAETCS JHIIb MOCJIE TOTO, KaK MpeKpa-
I1aeT MepIarth 3ejaeHas sammnouka DV D-auckoBoa)

OTtMeHa Beixox n3 MeHro 0e3 3amucu

KagectBo 3ammcu B opma- | Beicokoe mim HU3KOE

te MPEG

Muxkpodon ON (Bkx.) wm OFF (Bwiki.). Korma OFF — Hukakoe ay-

I[I/IOCOOGIHeHI/Ie HC 3aIlIMChIBACTCA

Beibpate  3anmommunaromee | [lo3Bossier BaM BbIOpaTh AMCKOBOJ MJIU JUCKOBOJBI ISl 3a-
YCTPOUCTBO nucu. J[MCKoBOM Ui Pe3epBHOTO KOMUPOBAHUS — IIPU 3aIlU-
cu Ha nU(ppPOBOM MHOTOQYHKIHOHATBHOM nucke DVD pe-
KOMEH/yeTCs, YTOObI Bbl BBIOpAIU JTMCKOBOJ AJIsI OJAHOBpE-
MEHHOI'0 pe3epBHOro KonupoBaHus. OHaKO BBl HE MOXKETE
KOMMPOBATh WM 3anuchiBaTh Bujeo Ha I1K-kapTy mamsitu

BeiOpate manky s 3ano- | (st ar000ro 3amOMHHAIONIEr0 YCTPOKMCTBA, 32 UCKITIOYE-
MUHaHHUS HueM 1MdpoBoro MHOroyHKIHOHAIEHOTO aucka DVD).
[To3BomnsieT BaM BBIOpaTh Mamky JAJs 3alIOMUHAHUS HA BbI-
OpaHHOM YCTpPOWCTBE ITAMSTH.

IIpucBouTh MM BUIEO [To3BomnsieT BaM pUCBOUTH MM (aiiny 10 ero 3amucu. Ec-
T BBl HE NpHUCBauBaeTe MM ¢ailly 10 3amucH, cuctema
caMa IIPUCBanBAET EMY UMs
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Jl1s1 6BICTpOTO 3amyCcKa 3aluc B 00X0/] MEHIO HAXXMUTE U YIePKUBANTE
B HAYKaTOM IT0JI0KEHUU . .

[Tay3a B 3anucu:

1. Haxwmure u 6sictpo ormyctute @ wm Z——| u otMeTsTe «3ammch

Bueo» — «[laysa». Pekomenayercs ocraHaBiIMBaTh 3anuch BpeMeHHO. [lo-
aBisiercsa cumBoia nay3sl I

2. Korz:a BBl TOTOBEI BO3OOHOBHTH 3aIIiCh, HAXKMUTC . Wwm - | "

OTMEThTE «3anuch BUI€0» —> «B0300OHOBUTH 3aHCH.

CHoBa MmepIaeT KpacHas Touka. 3anuch BO300HOBseTcs. O0Liee KoJu-
YEeCTBO ay3 3aBUCUT OT TUIIA MHOTOPYHKIIMOHAIbHOTO Jucka DVD.

JI1st OCTaHOBKH 3aIMCH

Haxmute u y,[[@p)I(I/IBaI\/JITG B HaXaToOM IIOJIOKCHUH . Win —__—_| U OT-

METBTE «3aIuch BUIE0» —> «CTOom».

OO0111ee KOJIUYECTBO OCTAHOBOK 3allMCH 3aBHCHUT OT THUIA LU(POBOTO
MHOTopyHKIIMOHAIBbHOTO Aucka DVD.

Jns 3aBepiieHus (puHATU3ANK) UPPOBOTO MHOIO(YHKIIMOHAIBHOIO
DVD nHaxmute U OTMEThTE «3aluCh BHIECO» —> «3aBeplICHHE HUPPOBOTO
Buacoaucka DV D». Eciu Bbl He MpUCBOWIM MM BUJICO 10 Hadaja 3aIlvcH,
Gdaibl ¢ BUJICO MOJIYYal0T UMeHa aBTomMarmdecku (puc. 5.16). Bl Moxere
MEePEMMEHOBATh MX MOCJE BbI30BA C 3alIOMUHAIONIETO YCTPOICTBA UK C pa-
0ouyero croJa.

YYMMDDXX.MPG VTS_XX_1.VOB
/ | T

Aara (roa, YHukansHell naeHTudukaTop YHUKanbHbIA WaeHTUGMKaTOp
MecsL, Yncno) (oT AA g0 ZZ) {oT AA no ZZ)
a) 6)

Puc. 5.16. Cxemvl npuceoenus umeHnu no ymoadanuio 0jisi 6UOeodhailios.
@) HA 6CMPOEHHOM 3ANOMUHAIOUIEM YCIMPOUCMEE UL HA CLeMHBLX YCIPOUCMEAX NaAMIm,
0) Ha yupposvix mHo2opyHKyuoHabLHBLX Ouckax DVD

1.1. Paboma c ebI38aHHbIM U3 3aNOMUHaKW,e20 ycmpolicmea eudeo

1. Ecau BBl BBI3BIBaCTE BHJICO C MH(PPOBOTO MHOTO(GYHKIIMOHAIHHOTO
nucka DV D, npoBepsTe, uT00BI 01T 0TMeueH DV D-auckoBo.

Haxxmute n oTMeThTE «3anuch BUAco» — «Onuuu 3anucu» — «Boidoop
IMUCKOBOIOB» — «DV Dw».

2. BeizoBute TpeOyemoe BUIEO.
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° Haxmure /.

° OtmetbTe «Menemkep (aiiinoB» — «BbI30B K3 3aIOMHUHAIOIIETO
YCTPOUCTBaA» — «JIMCKOBOJ WJIN YCTPOUCTBO.
e  OtmMmerbTe HEOOXOAMMOE BUJ1e0. OHO HAYMHAET BOCTIPOU3BOAUTHCS.

YroObl nEperMeHoBaTh BUACO (aiin HaxmuTe - |. B Bocnpousseze-

HUM HACTYIaeT Iay3a, U BOCIPOHM3BOJHUTCS MEHIO «BhI3BaHHOE C 3armomu-
HaroIero ycrpoiictsa Buaeo». Ormerste «IlepernMenoBars». HoBoe ums 3a-
TUpaeT crapoe. (orMeThTe «Play» 111 BO300HOBICHHS BOCTIPOU3BEICHHS).

Jlns 3axBaTa HETOJBHKHOTO HM300PKECHHUS C BHUJICO HAKMHUTE —_|.

B Bocnpou3BeneHUH HacTynaeT mnaysa, U BOCIIPOU3BOAUTCS MEHIO «BbI3BaH-
HOE C 3alIOMUHAIONIETO YCTporcTBa BUIeo». OT™MeThTe «COXpaHUTh HEMO-
BIDKHOE M300pakeHue». Beeaure ums ¢aiina. M3o00paxkenue, aAjisi KOTOPOro
BKITIOYAETCSl PEKUM Tay3bl, coxpansiercs B kauectBe JPEG wim BMP (ot-
meTbTe «Play» 11 BO300OHOBICHHS BOCIIPOU3BEICHUS).

VYrpaBieHue BOCIPOU3BEACHUEM OCYILECTBISECTCSA MPU UCIOIb30BAHUU
KHOIIOK YIIPaBJICHUS, KOTOPbIC yYKa3aHbl B Ta0J. 5.16.

Tabmura 5.16
Omnius BOCIpOU3BEACHMUSI Knonka ynpasieHust
Haysa WJIM KHOIIKA MyCKa
B0300HOBUTH BOCTIPOM3BEACHUE IPU HAXOXJICHUU B
PEXHME May3bl WJIM KHOIIKA IyCKa
[Iepemotka Buepen Haxnon mxolictiuka BupaBo
ITepemoTka Ha3aq HaxkoH pKolicTHKA BJICBO
[Iponyck npu nepeMenieHuu o BUAEO0 BIepe. Hakuon mxolicTruka BBEpX
[Iponyck npu nepemMeneHuy no BUAEO Ha3al Haxnon pxoiicTiKka BHA3
3aKpBITH BUEO ‘

2. YnpaBneHue hannamu

OpauM u3 crioco0oB ympasieHus (aitmamu B cucteme XL G3 siBisercs
UCITOJIb30BaHNE MEHIO «MeHemkep (aiimoB». Korma Bbl HCIONB3yeTe TaKoe
MEHIO, TO OTMe4aeTe (ailibl ¢ MOMONIbIO 3KpaHa C MUKTOorpammamu. Ha
puc. 5.17 nmokazaH npuMep sKpaHa ¢ MUKTOrpaMMaMu, Ha KOTOPOM H300pa-
’KEHBI JaHHbIe BCTpoeHHOro auckoBonaa (DriveC): mamka ¢ mmeHem «G3»,
nBa JPEG-(daiina, nBa Bumeo (daitna. 3Hak y 0JTHOT0 U3 M300paKEHUM O3Ha-

L1
YaeT HAJIM4YUE 3ByKOBOIrO KOMMeHTapusa K Hemy. 3Hak |jiij cBuaerenscTBy-

eT o Bujaeodaiine. «M» B Hadane UMeHM (aiiyia MO0 YMOJIYaHUIO TOBOPUT O
TOM, YTO Ha M300paKEHUU MOKHO IIPOU3BOJIUTH U3MEPEHMUS.
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NHcTpyKIMu Ha 3KpaHe ¢ MUKTOTpaMMaMU W3MEHSIOTCS B COOTBETCT-
BUM C 3aJ]JaHMEM. BBI30B C 3alIOMUHAIOIIETO YCTPOUCTBA, KOMUPOBAHUE, ya-
JICHUE U JIpyTHe.

Use JOYSTICK/ B to select

DE0224AJ.JPG

3.78-MB -
0224 AD.MPG

3 tocancel

Puc. 5.17. Dxpan ¢ nuxmozpammamu

Cucrema XLG3 coBmecTuMa € pa3iMYHbIMU ChEMHBIMHU 3allOMHHAO-
IIUMUA  yCTpOUCTBaAMU: HU(PPOBBIMH MHOTOGYHKIIMOHAIBHBIMU  JIUCKAMHU
DVD, I[IK-kaptamu, kapTamu naMsatu i udpoBoro ¢goroarnmnapara, mopra-
TUBHBIMU HAKOMUTESIMH — JIFOOBIM COBMECTHUMBIM OCHOBBIBAIOIIIEMCSI HA HUC-
nosb3oBaHuu noptra USB win PCM CIA 3anmoMuHaronmM yCcTpoMcTBOM.

[Ipu BBOZE 3alIOMHHAIONIETO YCTPONCTBA B JUCKOBOJ CHCTEMAa aBTOMa-
TUYECKU OOHAPYKMBAET M MPHUCBAUBAET MMS 3allOMHHAIOIIEMY YCTPOMCTBY.
Cucrema nbITaeTCs NMPUCBOUTH KAXKJIOMY 3allOMHHAIOIIEMY YCTPOMCTBY UMS
Ha OCHOBE MH(OPMAIIMK O CAaMOM TaKOM ycTpoiicTBe. Eciiu HuKakoit nHpOp-
MallMM HET, CUCTEMa HUCTOJb3yeT UMS «3allOMUHAFOIIEE YCTPOHCTBO 00IIEro
THUTIA».

JIJist ©3BNEYEHNST 3alIOMUHAIONIETO YCTPOMCTBA, 32 UCKIIOYCHUEM (-
poBOr0 MHOrO(QYHKIIMOHANBHOTO Jaucka DVD, maxmure m orMmeThTe «Me-
He/pkep ¢ainoB» —> «/3BIeub 3aIOMHHAIONIEE YCTPOUCTBO» —> «3alOMHU-
Hatoliee ycrpoiictBo». [locie mosiBneHusi cooOIIeHHs!, TOATBEPKIAAIOUIETO
0e30macHOe U3BJICUCHUE, U3BJICKUTE 3alIOMUHAIOIIEE YCTPONUCTBO.
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Bcerna ucmosnb3yiiTe KomMaHay MeH «M3Bjeub 3allOMHUHAOINIEE YCT-
POMCTBO» 110 TOTO, KaK M3BJIEKaTh JIIOOOE 3allOMHUHAIONICE YCTPOMCTBO M3
m000Tr0 JUCKOBOJIA, 32 MCKIFOYEHHEM JUCKOBOJA IU(PPOBBIX MHOTO(]YHK-
nuoHanbHbIX AUckoB DVD. Ecnu Bbl u3BjIekaeTe 3alilOMUHAIOINIEE YCTPOMCT-
BO 0€3 MpeaBapUTEIbHOTO HCIIONb30BAHUS TAaKOW KOMAaHJbI, PE3yJbTaToOM
MOKET SIBUTHCS TIOpyYa WM yTpaTa JaHHbIX. Kpome Toro, AucKoBOj WU 3a-
MMOMHUHAIOIIEE YCTPOUCTBO MOTYT CTaTh BPEMEHHO HEAOCTYITHBIMH.

Bcesikuii pa3, korza Bel 3aBepiraete nudpoBoit MHOTO(QYHKITMOHATHHBIN
muck DVD, on aBTomMaTHuecku u3BiekaeTcs. Eciu Bbl XOTUTE U3BJIEUYb ITU-
poBoii MHOTO(pYHKIIMOHAIBHBIA quck DVD 0e3 ero 3aBepiieHHs, HAOKMHUTE
kHOMKy cieBa oT DVD-nuckoBoga. Bam He HYyHO HCHOJIB30BaTh KOMaHIY
MeHIO «VI3BIIeUh 3aMOMHMHAOIIEE YCTPONUCTBO» JJIsT M3BJICUYCHUS TU(DPOBOTO
MHOToQyHKIIMOHAIbHOTO Aucka DVD.

2.1. Bbi308 u pedakmuposaHue ¢halisnoe u3 3anoMuHarwe20 ycmpolicmea

Br130B ¢aiina o3Ha4aeT OTKPHIBAHWE COXPAHCHHOTO M300payKCHUS WA
BHJICO.

s evi308a gaiina

1. Haxxmure - —|.

2. OrmetbTe «MeHnemxkep (aitioB» — «BbI3BaTh M3 3aIIOMHUHAOIIETO
YCTPOMCTBa» WM «BpI3BaTh 3alIOMUHAIOIIEE YCTPOMUCTBOY.

3. OT™MeTbTe HeOOXOAMMBIN (haii.

Cosoanue, nepeumenoganue uiu yoaieHue nanoxk

1. Haxxmure Z—|.

2. OtmetsTe «Menemkep daitno» — «llamka».
3. OT™MeThTe 1 BBITIOJIHUTE TpeOyeMoe 3aJaHue:
* «Co3nmaTp».
* «[ITepenmeHOBaTH>.
* «Y IaJIuTH».
Konuposanue ¢gpaiinos
Bbl MokeTe KonmupoBath (pailyibl cO BCTPOESHHOTO 3aITOMUHAIOIIETO YCT-
poiicTBa Ha ChEMHOE 3allOMHUHAIOIIEE YCTPOMCTBO. Bo Bpems komupoBaHus
GbaiIoB ocTalTCs AOCTYNHBIMU BCe (DYHKIIMH, 32 UCKIIOUEHUEM (PYHKIUN
MeHIo «Menemxkep GanoB» u «MeHI0 HAaCTPOUKH».
Konuposanue gaiinos
1. BeeauTte B IMCKOBO/I 3aIIOMHHAIOIIEE YCTPOHCTRO.

2. Haxxmure ——|.

3. OrmethTe «MeHnemkep GdaitioB» — «KonupoBars».
4. OTMEThTE U BBITIOJIHUTE TpeOyeMoe 3aJlaHue.
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Yoanenue gpaiinos

1. Haxxmure ——|.

2. OtmetbTe «MeHemkep hainaoB» — «Y 1alInuTh».
3. OTMeThTe TpeOyeMbIil OMIIUI0, YKa3aHHYIO B Ta0d. 5.17

Tabmuma 5.17

OI'[I_II/ISI BOCIIPOM3BCACHUS

KHomnka ynpasieHus

[Tay3a

pur

HJIM KHOIIKa ITyCKa

B0300HOBHUTH BOCHIPOU3BEICHHE IPH HAXOXKJICHUH B

pPEKHUME May3bl

HJIM KHOIIKA ITyCKa

[IepeMoTKa Briepen

Haxnon mxoiicTuka BopaBo

ITepemoTka Ha3as

HaxkioH mxolicTHKa BIEBO

[Tpornyck npu nepeMeneH|u 1o BUAE0 BIEPE

HaxJioH mKolcTHKA BBEPX

HpOHYCK IIpH NISPEMCIICHNH 110 BUACO HA3a/l

Haxkion xolicTika BHU3

3aKphITh BUACO

e

Ilepeumenosanue aiinos

Jlist mepenmenoBanus GaiaoB MeHIO «MeHemxkep (HaiyioB» HE UCTIOIIb-

3yercsl.

Jlnst nepeuMenoBaHus (paitina n300paskeHus: UiIu BUJIEO:
1. Boi3oBUTE M3 3aIOMHUHAIOIIETO YCTPONUCTBA TpeOyeMbli (aiti.

2. Haxmure ——]|.

3. Ormetbte «llepenmenoBaTh» uinn «llepernmMeHoBaTh H300paKEHUE.
4. Beenute HOBOE nMs (paitia. HoBoe ums 3atupaet crapoe.

76




YacTtb 3

Leab padoThI:

— HacrpouTts Buzeosunockor Everest XLG™.

— [IpownsBecTr OCMOTP TPYAHOAOCTYITHOM YAaCTH JAETAJIU.
— Peanu3zoBath cOOp N300pakeHUs U BUJIEO.

— PegaktupoBaTh NoJydyeHHbIE B X0/ (aiibl.

IIpuGopsl npuMeHnsieMbie B padore:
— Bugeosunockon Everest XLG™,

Mopsanok paboTbl

1. BwiOpars HH3KOE KayecTBO u300paxkenus u Buzaeo, JPEG Low u
MPEGZ2L oW cooTBETCTBEHHO.

2.  BpiOpath Oenblil IIBET TEKCTa I aHHOTUPOBAHMSI.

3. Haiitu nedexTHbIi y4acTOK KOHTPOJIUPYEMOU JIeTalu.

4. TlpousBecTH «3aMOpaXMBaHUE» JAHHOTO Y4YacTKa.

5. VYBenuuuTh noyiyueHHOE H300paxkeHue (Mpu HEOOXOAMMOCTH TIO-
BBICUTH KOHTPACT U300PAKCHHUS).

6. Ilpu momoru cTpenok 0003HauuTh aedextsl (1-2 nedekra) u Ha-
MUCaTh UX Ha3BaHMUS.

7. CoxpaHHUTb U NEPEUMEHOBATH MOJIYYEHHOE N300paKeHNE Ha BHYT-
pPEHHEM HOCHTEJIE.

8. BrxirounTs BHIE03AIIHCE.

9. BriOparTh MPOU3BOIBHBIN YYACTOK KOHTPOJIUPYEMOH JETAIIH.

10. Pa3penutsb 3KpaH.

11. TloodepenHo caenaTh aKTUBHBIMHU JIEBYIO U MIPABYIO YaCTH.

12.  OTtkia09nTh pasjelieHue dKpaHa (OCTaBUTH <OKUBOE» HM300paxe-
HUE).

13. OcTaHOBHUTH BHACO3AMUCH.

14. CoxpaHuUTh U NEPEUMEHOBATH MMOJTYYEHHYIO BUJIC03aINCH.

15. CkonupoBats Buaeo (aiin u ¢aiin n300paxeHuss Ha CbeMHOE 3a-
IMOMUHAIOIIEE YCTPOUCTBO.
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INabopaTtopHas pabota Ne 6
W3MEPEHUE TEOMETPUYECKUX ANIEMEHTOB U30BPAXEHUA
U OE®EKTOB C NMOMOLLBIO BAOEO3HOOCKOMNA
EVEREST XLG3™ TEHEBbIM METOOM

Heas padoThl: NpuOOpecTH MPAKTUYECKUE HABBIKM U3MEPEHUSI Ieo-
METPUUYECKUX AJIEMEHTOB U JAe(HEKTOB B TPYIHOIOCTYMHBIX MECTaxX C MOMO-
™

mipro BuaeodHgockomna Everest XLG3' ™ TeHEBBIM METOIOM.

KpaTkue TeopeTH4yecKue CBeIeHHUS:
B Buzneosugockone Everest XLG3™ peanmsosano tpu pexmma n3me-
penust: TeneBoit (ShadowProbe), crepeockonuueckuii (StereoProbe) u co-
MOCTaBUTEIbHBIN (METOJ] CPAaBHCHHS).

6.1. TeHeBble U3MepeHUs

[IpuHIIMTT TEHEBBIX U3MEPEHUI COCTOWT B OTOPAChIBAHMM TEHU BBITPAB-
JICHHOW JIMHWHM Ha U3MEPUTEIHLHOM HAKOHEYHUKE Ha MCCIICTyEMYHO MOBEPX-
HOCTb, ¥ U3MEPCHHUM PACIOIOXKCHHS TeHU B moiie 3penus (puc. 6.1 u 6.2).
[Tpr yMEeHBIIIEHUN PACCTOSIHHSI OT HAKOHEYHHMKA 0 O0OBEKTa TEHb JABMKETCS
crpaBa HaJIEBO 4yepe3 u3o0paxeHue (Mpu 0OBIYHOM pa3MEICHUH) U U3Mepe-
HUE TONIEPEYHOr0 PACIIONOKECHHSI TEHU JTaeT PACCTOSHUE JI0 00BEKTa. 3aTeM
MOJIb30BATENb PAa3MEIIAET JIBA Kypcopa MOBEPX M300pa)KEHUs JJIsi CUMTHIBA-
HUS U3MepsieMbIX n300paxkenuit. TounocTs cocraBisier +10 % u B upeasnn-
HBIX YCIIOBHIX MOXeT ObITh £2 %. Cucrema ShadowProbe mosxer padoratsh
Ha TICPEKOMICHHBIX (HECHMMETPHUYHBIX) W300paKCHHUSX IPH YCIOBHH UYTO
WU3MEPEHUS JIeJA0TCs BJIOJIb IMHUK OTOPAChIBAEMOM TCHH.

OCEeleHHE HakoHeYHK

J://// 77

HaroHe HKK

CINTOBONOKHD
[

CINTOBCNOKHD
|

CCD

W TeHb di1=object distance 1 \

cco d2=object distance 2
none obzopa . =position of shadow
Fa3zmep Buoa 3aBucKHT oT on screen for d1
LACCTOAHNA 0 00kekTa 12=position of shadow
on screen for d2

I

[MonoMeHHe TEHW YHasLIBAET Ha
paccToAHre Ao 0bLEeKTa W YEeNHYeHHE

Puc. 6.1. Cxema npunyuna menegozo memooa
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CEIeTOI'IpOEIO,D,HMK C OTGDOLUeHHaﬂ
CBeToNPOBOARNK NuHza  TeHeBOR METKORA TeHb

\ CCDImager

/ 1 i —
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N F 7 | —

.
f

ot |
N [
[onoBHaA 4acTb [ HakoHeunmnk gna

Yo TEHEeELX MIMEepeHIA

THzR

Puc. 6.2. Texnonozcus menegvlx usmepenuii

Cucrema Bumeosngockona Everest XLG3™ B pexnme TeHEBBIX H3Me-

pPEeHMI1 1TaeT BO3MOKHOCTh OLIEHKU CIIEAYIOLINX MapaMeTpoB JAe(PEeKTHBIX yya-
CTKOB: ITyOMHBI, paCCTOSIHUSI OT TOUKH JIO JIMHUH, TUIOLIAH, TOCETMEHTHOE
WU3MEPEHUE JUIMHBI, a TAKKE U3MEPEHUS B HAKIIOHHOM IIJIOCKOCTU U C ITOMO-
IIbIO 3TAIOHHON OKPYKHOCTH.

BbinonHeHue meHeebix U3MepeHull

TeneBble n3mepeHus: TpeOyIOT HCMHOIb30BAHUS HM3MEPUTEIBHBIX HAKO-
HeuHukoB ShadowProbe, kotopsie 0TOpackiBalOT TeHb Ha 1eib. J{s u3mepe-
HUS 1enu nporeccop cuctembl XL G3 ucnoiap3yeT TpUaHTyISIIHUI0 Ha OCHOBE
MO3UIMK TEHHU. TeHeBble M3MEPEHHUS MOKHO BBITIONHATH Ha <«3aMOPOXKEH-
HOM» W300pa)K€HWH WJIM HAa BBI3BAHHOM M3 3allOMHUHAIONIETO YCTPOMCTBA
M300paKEHUH, KOTOPOE OBLJIO COXPAHEHO B UBMEPUTEILHOM PEKUME.

Jl7iss MakCUMaIbHOW TOYHOCTH TIPH BBIMTOJIHEHUH JIFOOOTO THITA TEHEBOTO
U3MEpeHHs] HeOOXOAUMMO HauMHATh pa0doOTy C TIIATEIHLHOTO MO3UIIMOHUPOBA-
HUSI HAKOHCUHUKA JIJISl TEHEBOTO M3MEPEHUs (TEHEBOr0 HAKOHCYHHKA).

Mo3uyuoHuposaHue meHe8020 HAKOHEYHUKa
0151 nony4YeHusi u3obpaxeHusi npu MeHe8oM U3MepeHuU

[lepen «3amopakuBaHHEM» H300paKEHUS, MPEAHAZHAUAIOMIETOCS s
TEHEBOT'0 M3MEPEHHs, HEOOXOIUMO MO3UIIMOHUPOBATh HAKOHCYHUK 30HIA B
COOTBETCTBHH CO CJICIYIOMUMU KPUTECPUSIMU:

e PaccrosiHue MeXIy HAKOHEYHHKOM M IEIbI0 — HAKOHEYHHK HaXo-
JUTCST KaK MOYKHO OJIFKE K TIOBEPXHOCTH, MPU 3TOM BHUJIEH BECh JIEMEHT, KO-
TOpPBI HEOOXOJIMMO M3MEPUTh. MI3MepeHrs MOTYT BBITIOJHATHCS, JTaXe €Clid
HAKOHEYHUK TaK OJIM30K, YTO M300paKeHUE SIBISETCS HECKOJIBKO HE B (POKY-
ce, TOKa TEOMETPUIECKUE PJIEMEHTHI H300paKEHUS SIBIISIFOTCS B JIOCTATOYHOMN
CTETICHU PE3KMMHU JJII TOUYHOTO pa3MernieHus KypcopoB. OCOOCHHO mJi U3-
MEpEeHUH TTyOMHBI HAKOHEYHUK HEOOXOIMMO UMETh JOCTATOYHO OJU3KO IS
3aMETHOTO M3JIOMa TEHHU, 4TOOBI CHCTEMa MOTJja TOYHO pas3inyaTh MPHUIIOJ-
HSTBIC W YTIIyOJICHHBIEC TIOBEPXHOCTH.
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e [lepneHauKyJsipHAsl MMOBEPXHOCTh — MPUMEHUTEIBHO K HEH HMe-
FOTCS IBA KPUTEPHUSL:

1) TeHb SABJISAETCS MPSMOJIMHEHHOW KaK BBEPX, TaK U BHM3, YTO yKa3bl-
BAE€T HA TO, YTO MOBEPXHOCTh SABJISIETCSA MO BEPTUKAIM NEPHEHAUKYISIPHON
ITOJIX0 BUJIUMOCTH 30H/Q,;

2) Takue MPU3HAKH, KaK OCBEIICHNUE U TIEPCIICKTHBA, HHAUIUPYIOT, 4TO
MMOBEPXHOCTH SBJISIETCA MPUMEPHO NEPIEHIUKYJIIAPHON K MO0 3pEHUS 30Ha
TaKXe U 10 TOPU30HTAJIH.

e  biM30CTh TEHU K DJEMEHTY — T€Hb HaXOJUTCS OJIM3KO U B TOM K€
MJIOCKOCTH, YTO U DJIEMEHT, KOTOPBIN BBl XOTUTE U3MEPSTh.

ey
TIRNERISCURIER

o]
T skt

Puc. 6.3. [Ipumepovr meneswix uzmeperuil:
a — uzmepenue 6 HaKIOHHOU NIOCKOCMU C NOMOUWBIO YECTULCHUS,
6 — noceamenmmuoe usmepenue ONUHbL, 6 — UsMepeHue 21yOUnbL;
2 — uzmepenue nowaou; O — usMepeHue PacCMOoSHUSL 0N MOYKU 00 TUHUU
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6.2. lpoepamma pabomsi

6.2.1. [IpousBecT OCMOTpP CTBIKOBOTO CBAapHOTO COEAUHEHUS TPYOO-
poBOIOB (KT APYTroro o0beKTa).

6.2.2. BbisIBUTh U TIPOM3BECTH H3MEpEeHHUsI 2—3 NEe(PEKTHBIX yYaCTKOB
CBapHOTO IIIBa METOJ/IOM, YKa3aHHBIM IIPEIIOIaBaTEIIEM.

6.2.3. CoxpaHuTh MOJYYEHHBbIC PE3yJbTaThl U3MEPEHUN HA CHEMHOM
YCTPOMCTBE XpaHEHUS JaHHBIX.

6.2.4. [IpousBecTy OIIEHKY KauecTBa CTHIKOBOTO CBAPHOTO COEIMHEHMUS
HAa OCHOBAHHMHM COOTBETCTBYIOIIETO HOPMATUBHOTO TOKyMEHTa M O()OpPMUTH
akT (mpuaoxenue A).

6.3. [Nopsidok ebinonHeHuss pabombi

6.3.1. [lo02zomoeka 30H0a Kk 8bI6PaHHOMY MemoQy U3MEPEeHUsI

3ameHa onmu4ecKo20 HaKOHeYHUKa

OnTrueckne HAKOHEYHUKY BBUHYMBAIOTCS B 30H]I C IOMOIIbIO IBOMHO-
ro KOMIUIEKTa pe3bObl JUIsl MPEJOTBPAIICHNS UX BbIAJCHNUS HAa y4acTKe KOH-
Tpoist. Kaxxaplii onTHyecKknii HAKOHEUHUK UMEET YHHUKaJIbHbIE IITyOUHY pe3-
KOCTH, I10JI€ 3pEHUS U HallpaBjieHne 0030pa.

IIpenocrepeskenue. [{isi CHATHUS MM NMPHUCOCIMHEHUS] HAKOHECYHU-
KOB He UCTOJIb3yiiTe HHCTPYMeHThbI. Takoe ucnosib3oBanue (MJI0CKOryo0-
1eB WM JPYTHX HHCTPYMEHTOB) MOKeT MOBPeIuTh ceKkuuio usruda. Co-
0J1r0aliTe 0CTOPOKHOCTD, YTOOBI HE MEePenyTaTh pe3ny.

Kak cHImb onmuyecKull HaKOHeYHUK
1. BeixurrounTe JiaMIty (JOTTOJTHATEIHHO):

— BO BPeMsI IIPOCMOTPA KHBOT0» H300paKEHUSI HAXKMHUTE ——|;

—otMmeThTe Lamp — Off.

2. 3axBaTUTE OJHOW PYKOW TOJIOBKY, a JAPYroil OCTOPOKHO MOBEPHUTE
HAaKOHEUYHMK IPOTHUB 4aCOBOU cCTpeliku. [loBopaumBaiiTe, moka HAaKOHEUHUK
HE CTaHeT CBOOOJHO MPOBOPAUMBATHCS, ITO YKA3bIBAET HA TO, YTO OH BHIIIEI
U3 MEePBON PE3bOBI.

3. OCTOpOXKHO MOTSHUTE HaKOHESYHHK Briepe (0T 30H1a). [IpomoimkaiiTe
MMOBOPAYMBATH MTPOTHUB YaCOBOW CTPEIKH W BBEPHUTE €0 BO BTOPYIO Pe3nOy.
IloBopauuBaiite, MOKa HE CMOXKETE U3BJIEYD €r0.

Kak npucoeduHums onmuyeckuti HakOHeYHUK
1. [IpoBeprTe, YTOOBI ONTUYECKUI HAKOHEYHUK OBLIT YUCTHIM.
2. 3axBaTUTE OJHON PYKOH TOJOBKY 30H/a, & IPYTOil OCTOPOKHO TIOBOpA-
YUBANTE HAKOHEYHUK MO YaCOBOM cTpelike. [loBopaunBaiiTe, moka OH HE CTAHET
CBOOOHO BpaIllaThCsl, 3TO YKA3bIBAET HA TO, YTO OH BBIIIEI U3 NIEPBOU PE3HOBDI.
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3. OcTopo’XHO HaKMHUTE HA HaKOHeUYHWK. CHOBa MOBOpAavYMBAiTE MO 4a-
COBOM CTpeJIKe U BBEPHUTE €ro Bo BTOPYIO pe3n0y. [loBopauuBaiite, moka ero
HeJb3s1 OyJIeT MOBEPHYTh pyKaMu. 3aTsKKa He JOKHA ObITh CIUIIIKOM TYTOM.
OCTOpOKHO MOTSIHUTE HAKOHEYHHK JJI IPOBEPKU TOTO, YTO OH HAAEKHO IMPU-
coenuHeH. Ecnu HakOHEYHMK HE BOIIEN BO BTOPYIO Pe3bOy, MOBEPHUTE €ro
MIPOTUB YaCOBOM CTPEJIKH JJIsl 0OeCTIeUeHUs 3aIETUICHUS C Pe3b00H.

3ameuanue. J[ns oOecriedyeHuss TOYHBIX HU3MEPEHUN HAKOHEYHUKU
JIOJIKHBI OBITH TYTO 3aTSIHYTHI.
Hacrpotiiku ais GyHKIIN n3MepeHus:

1. Haxxmure ——|.

2. OrmetrTe Setup Menu — Measure.
3. U3smenuTe mobbie TpeOyemMbie HACTPOMKH.

DeMeHT

Omnucanue

Shadow

Onuus Cal info (napopmanus 0 KaTuOPOBKE) BOCIIPOU3-
BOJIUT JIaHHBIC KaaHMOpPOBKM Ui BbIOpaHHOro Shadow-
HAKOHEUYHMKA, BKJIIOYAs ATy TIOBTOPHOU KAJIMOPOBKU

Units (enuHHIIBI U3MEPECHUS)

Inches (mrofimbr), mm (Mm). OnpenensieT, KaKue eanHu-
116l I3MEPEHUSI JOJDKHBI BOCTIPOU3BOIUTHCS

Set Min Index (ycraHoBHUTBH
MHHUMAJIbHBIA HHJICKC)

MuHuManabHas BEIMYMHA WHICKCA TOYHOCTH. Ecmu un-
JCKC OITYCKACTCA HUIKC 3TOH BCJIMYHMHBI, OH MCPLACT

Index Display (Bocmpou3sseje-
HHUE UHJICKCA)

ON (Bxu1.), OFF (Boiki.) Onpenensier BOCIPOM3BOIUTCS
JIM UHJIEKC TOYHOCTHU

User Prompts (moackasku ist
TI0JIb30BATEs)

ON (Bki.), OFF (Bsiki.) OmpeaernseT BOCIPOU3BOASTCS
JIV TIOJICKA3KH B PSIKUME U3MEPCHUS

6.3.2. Kanubpoeka (sepuchukayus) usmepumesbHo20 HaKOHEYHUKa

Jlnst Bepuukaum u3MepuTeaIbHoro Hakoneunrnka ShadowProbe.
HapexHO puKpenuTe TeHEBOW WITH CTEPEOCKOTMUECKUN HAKOHEUHUK.
1 BBeauTe HAKOHEYHUK B COOTBETCTBYIOIIYIO IIPOBEPOUYHYIO KaMEpy.

BnoKk BooeUEaLMY HINCEEHWA

MNomepourbee Uanu eHyTpe Groxa

0, 1-ArofMoBAR LeNb

T-MM L8N

Puc. 6.4. brok sepuchuxayuu uzmepenus
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2 U3mepbTe UCHBITATEIBHYIO II€JIb, KOTOpPAs COOTBETCTBYET CAMHUIIC
HU3MEPEHHsI, KOTOPYIO BBI UCIIOJIB3YETE. AFOMMBI WM MUILTAMETpHI. (1. 3.4 —
JUISI TCHEBOT'O METO/1a).

3 OrmueHnTe NOIYyYCHHBIC BAMH PE3YyJIbTATHI.

Tounoctu usmepenns gowkaa cocraiiTh 0,100 + 0,005 mroiima (1,00 = 0,05 mm).

6.3.3. TeHeBble U3mepeHus

6.3.3.1. (BeiOop u KanMOpOBKAa TEHEBOTO HAKOHEUHHUKA IMPOU3BEICHA
panee — m. 6.3.1-6.3.2).

6.3.3.2. BeimoyiHATe TO3UITMOHNPOBAHNE HAKOHEYHUKA 30H/1a I o0ec-
MIEYCHUS] MAaKCHMAJIbHOW TOYHOCTH.

6.3.3.3. «3amopo3bTe» N300paKeHHE, HAXKAB | o |-

6.3.3.4. OTMeThbTe THI U3MEpEeHHUs U HakoHeyHuk. Haxmure ——|.

OTMEThTE KU3MEP» U HAKMUTE | <— |.

Bribepure «reHp» — «IHHEHHOE (PacCTOSTHUE MEXKITy IBYMS TOUKAMH),
B HaKJIIOHHOW IJIOCKOCTH, TTyOMHA, KpaTdyailliee pacCTOSHHUE OT TOYKHU J0
JMHWH, TJIOLIA/b, TOCETMEHTHOE U3MEPEHHE JUTMHbBI, U3MEPEHHUE C ITOMOIIBIO
ATaIOHHOH OKpyxkHOCTH» —> BLU SIDE 207.

Haxwmure | <! |.

6.3.3.5. Ecniu mosiBnisiercs BepTUKaNbHAS MyHKTUPHAS JIMHUS, TTOMEC-
TUTE €€ B IICHTP TCHH, HAKMUTE | <« |.

TOYHOCTH U3MEPEHUS 3aBUCUT OT TOYHOU LIEHTPOBKHU ATOM JIMHUM.
6.3.3.6. PaszmecTute Kypcophl CIEIYIOIIUM OOpa3oM: COBMECTHUTE Tep-

BBII KYpCOp C OJTHAM U3 KpaeB u3MepsieMoro jaedekra, HokmMuTe | «—! |. Bro-

PO Kypcop COBMECTUTH C TpeOyeMbIM MECTOM HM3MEpeHHs. TOYHOCTh U3Me-
PEHUS 3aBUCHUT OT TOYHOTO TIO3UIIMOHUPOBAHUS BCEX KypcopoB. [[is1 HauBbIC-
e TOYHOCTH pa3MENICHHs] KypCOpOB HAKMHUTE @ JUTSL aKTUBAIIUU OKHA
3yMMHPOBAHUS JIs1 TIOKa3a YBEJIWYCHHOTO M300pa)KeHUsT BOKPYT aKTHBHOTO
Kypcopa.

6.3.3.7. ({lonoaauTensHo) BRIMOIHNUTE MOBTOPHOE MO3UIIMOHUPOBAHNE
KypPCOPOB U TIOJYYUTE PE3yIbTaThl U3MEPEHUSI.

6.3.3.8. Coxpanute uzobpaxenue. Haxxmure E] :

6.4. CopepxaHue oTyeTta

6.4.1. Ilean paOoOTHL.

6.4.2. [lops 10K BBITIOJIHEHUS pa0OTHI.

6.4.3. Pe3ynbTarhl paboThl (COXpaHEHHBIC N300paKEHUS YIaCTKOB KOH-
TPOJIS, aKT).

6.4.4. BeiBo/BI O TIpOJICTIAHHOM padoTe.
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INabopaTtopHasa pabota Ne 7
W3MEPEHUE TEOMETPUYECKUX ANIEMEHTOB U30BPAXEHUA
U OE®EKTOB CTEPEOCKOMUYECKMM METOOM
C NOMOLL b0 BUOEO3HAOCKOINA EVEREST XLG3™

Heab padoThl: nproOOpecTH MPAKTUYECKUE HABBIKM H3MEPEHUSI I'eo-
METPUYECKUX JJIEMEHTOB M300paKeHHUS U JI€PEKTOB B TPYAHOIOCTYITHBIX
MeCTaX CTEPEOCKONMUYECKUM METOJIOM C MOMOIIBI0 BUACOIHI0CKoma Everest
XLG3™,

IIporpamma pa6oThbI:

—  O3HAKOMHUTHCS CO CTEPEOCKOMMYECKUM METOJOM H3MEpPEHMs, pea-
JIM30BaHHBIM B BHAeOdH10cKone Everest XLG3™:

—  MPOM3BECTH OCMOTP TPYIHOJOCTYITHBIX MECT, 00BEKTOB (CTBIKOBO-
ro CBApPHOI'O COCIUHCHHS TPYOOIPOBOJIOB); BBISBUTH U MIPOU3BECTH HU3MEpE-
HUs 2—3 A1ePEKTHBIX YIaCTKOB CBAPHOTO IIIBA CTEPEOCKOMNICCKUM METOIOM;

—  TIPOM3BECTH OIIEHKY KauyeCTBa CTBHIKOBOTO CBApHOTO COCIMHEHUS
TpyOOINpPOBOOB U 0OOPMUTH AKT, MPEJICTABICHHBIN B MIPUIOKEHUHU A.

IIpumensiemoe o0opya0BaHue:

—  BuneodHgockon Everest XLG

—  JKCIIEPUMEHTAJILHBIM 00pa3ell i ucciieoBanus (CTHIKOBOE CBap-
HOE COCJIMHEHUE TPYyOOIPOBOJIOB).

3TM .

TeopeTnyeckas 4acTb

BudeoaHdockon Everest XLG3™

[Ipounas u HagexHas cucrema Everest XLG3™ Mpe/ICTaBJICHHas Ha
puc. 7.1, aBisieTcs yCOBEpIIEHCTBOBAHHBIM TMOKHM 3HIOCKOIIOM Ha OCHOBE BH-
JIEOM300paXKEHUM, NCIIOIB3YEMBIM JUTS IUCTAaHIIMOHHOTO BU3YaIbHOT'O KOHTPOJIS.

Paborast mocpencTBoM BBOJA 4epe3 OTBEPCTHS ISl OCMOTpa, CUCTEMa
XLG3 obecneunBaeT MOdyyeHHE H300paKEHHH C BBICOKUM pa3perIeHHEeM
BHYTPEHHUX BHUJOB Ta30TYpOMHHBIX JBHUTaTellel, aBUAIMOHHBIX KOHCTPYK-
111, aBTOMOOMJIBHBIX J[BUTATEJICH, TPyOOIPOBOOB, PE3EPBYapoOB, KOPOOOK
10J1a4 BETPSHBIX JABUTATENEH, TOIBOAHBIX KOHCTPYKIIUN U TIP.

Bo0JIOKOHHO-ONITHYECKUI MyYOK 30HAA OCBEIIAET YYAaCTOK KOHTPOJIA C
MOMOIIIBIO CBETa, (hopMupyemoro 75 BT qyroBoii ammoit ¢ pa3psioM BbICO-
koi uatencuBHoctu HID (High-Intensity Discharge), ycranosiienHoit B oc-
HoBaHuU npubopa. All-Way aptukymsiius 30HAa MMOCBUIAET CBET B CaMbIC



TEMHBIE YIJIbl KOHTpOJupyemoro ooObekTa. Buaeo3zona cucrembl Everest
XLG3 nmpeacrasiieH Ha puc. 7.2.

Puc. 7.1. Buoeosnoocrkon Everest
XLG3™:

1 —conosnasn uacmo —
8CeHanpasienHas apmuKyIayus
All-Way u evicokounmencusroe
oceeuyenue;,

2 — ysemnoti KK-oucnneti,

3 — becnposoonoll nyivm ynpasieHus,
4 — baszoewiil OJ0K,

S —yoaponpounsiii Keiic 0s
MPAHCNOPMUPOBKU, XPAHECHUSL

U UHCneKYuu,

6 — xpanenue axceccyapog 6 gepxuetl
KpuluiKe Ketica,

[ — 0ononHumenvbHoll NUULYWUL
npusoo CD/DVD;

8 — 0sa cnoma xapm namamu,

9 — kHonku ynpaegnenus u
MYTbMUDYHKYUOHATBHBIU OHCOUCTUK

//' 4 AP THEYTIAHOHMGE Kafiena
Obrexns N \ B hpaMoEat oMmeTxa OTTOR MIOKOHHELE Kafl el ocEenierme
P ——Coemmrerne maseprOH cEapKol EHEOEa0 eIt

/ Bieryri eHEEGT MDY eTAHOBETE GO
mepTypal T aTmE

3 " .
| Temeparypel A Hapyomeii nomeyperaHoett crod Cramerat ofmoTEL

[onoetan Yacms ModswkHas Yacme -~ ... - - co Bodwan Tpybka

Puc. 7.2. Buoeoszono cucmemuor Everest XLG3
B konIle 30H1a MUHUATIOpHAs Kamepa IpeoOpa3oBbIBaeT U300paKeHHE
B DJICKTPOHHOE M300pakKeHUE U TIEPEIaeT ero yepes3 30H1 o0paTHO B mpubop.

Ota cucteMa BOCHPOU3BOJUT M300pakeHHE Ha JKpaHe MOPTATUBHOIO JUC-
ries ¢ opraHamu ynpasienus. Hukakoit QokycupoBku He TpeOyeTcs, 1o-
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ckoibKy cucrema XLG3 umeer ontuyeckyro cucreMy ¢ OOJbIION ri1yOuHON
pe3koctu [1].

Cuctema XLG3 coBMecTnMa ¢ pa3IMuHBIMU ChbEMHBIMHU yCTPOWCTBAMU
xpaneHus naHHeix: DVD, kapTamu mamMsTé U1 MOAKITIOYEHUS K KOMITBIOTE-
py, KapTamMHu TaMsaTH UPpoBOro (oToamnmnapara, IOpTaTHUBHBIMUA HaKOIHTE-
JSIMUA — C JIFOOBIM COBMECTHMBIM OCHOBBIBAIOIIMMCS Ha TexHosnoruu USB
nmu PCMCIA yctporicTBoMm.

Cmennbie 30H161 QuickChange™ mo3BomstioT GBICTPO M3MEHUTH KOH-
buryparuio CUCTEMBI I 00ECIICYeHHS] KOHTPOJISI ¢ MAaKCUMAJIbHON MPOU3-
BOJUTEIILHOCTHIO.

[Tpr ocHaIIEHUH CHCTEMBI H3MEPHUTEIHHBIMU CPEICTBAMHU (ONTHYCCKU-
MU HaKOHCUYHUKAMH) TOSIBJIICTCS BO3MOYKHOCTH M3MEPSATHh JIe(EKThHl U Teo-
METPHYECKUE DJIEMEHTHI H300paxeHus (metanmu KOHCTpyKiuH). Cucrema
XLG3 noanepkuBaeT TP METO/Ia U3MEPEHUI, 0COOCHHOCTH KOTOPHIX IPe/I-
cTaBJieHbl B Ta0m. 7.1:

—  CTEepPEOCKOMUYECKHI METO;

—  TEHEBOMW METOJ,

—  CONOCTaBUTENbHBIN (METO CPAaBHEHHUS).

Tabmuma 7.1
Ocobennocmu Memooo8 uzmepeHull,
noodepacusaemvle sudeodsndockonom Everest XLG3™
Meron | Tenesoit Crepeo CpaBHUTENbHBIE

[Tapametp METOJ METOJ M3MEPEHHUS
Jlnmuna/paccTosiHie MEKTY IBYMS TOYKAMHM Ha Ha Ja
['y6buna Ha Ha Her
PaccTosHue OT TOUKU A0 JTUHUHU Jla Jla Jla
Haxksion Ja Her Her
[Lnomans Ha Ha Jla
ITocerMeHTHOE N3MEPEHUE JUTUHBI Ja Ja Ja
W3mepenue npu MoMoILy dTaIOHHON OK- Ha Her Ha
PYKHOCTH

Oxno MaciuTabupoBanus 3° Jla Jla Jla

5 u3mMepeHuit Ha N300paKEHUN Jla Jla Jla

Cmepeockonuyeckuii memoo

JInst cTepeoCcKOnMYecKuX M3MEpeHU TpeOyeTcs MCIO0Ib30BaHUEe H3Me-
pPUTEIHHBIX HAaKOHEUYHUKOB StereoProbe, ¢ moMoImbo KOTOPHIX IMOJIyYaroT
CTEPEOCKOMMNYECKUE U300PAKEHUS TeJIe — ABYX M300paKeHUN OTHON U TOH
K€ 1IeJIU MO/ IBYMSI PA3HBIMM yTJIaMH. AHAJOTMYHO YCTPOEHO U OUHOKYJISIP-
HOE 3pCHHUE YEeJIOBEKA. AHAIM3UPYS B3aMMHOE PACIIOJOKEHHE TPOCKIINA,
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CHUCTEMa peliaeT TPUTOHOMETPUUYECKYIO 3aJlauyy M OIpeseseT KOOPAUHATHI
00BEKTa OTHOCUTENILHO 3H/IOCKOIIA.

BUHOKYISIpHBIM 3pE€HUEM HA3bIBAIOT CIIOCOOHOCTDH YeI0BEKa HabII01aTh
OOBEKTHI JIByMsI IJIa3aMU U TP 3TOM BHJETh OJHO ueTkoe (0e3 TBOCHH)
n300pakeHne. BUHOKyIsIpHOE 3peHHe MO3BOJSET YEJIOBEKY YYBCTBOBATh
rIIyOMHY TIPOCTPAHCTBA, T. €. OIEHUBATh PA3HOYJAJICHHOCTh HAOIIOAAEMbIX
MPEIMETOB, a TaKXe JEeNaeT BO3MOXKHBIM TPEXMEPHOE BOCHIPUSTHE IPO-
CTPaHCTBA, YTO IO3BOJIACT CYJIUTh 00 00beMe U PEelIbe(HOCTH MPEIMETOB.
OTy IEHHYI0 CHOCOOHOCTH Tjla3a Ha3bIBAIOT MPOCTPAHCTBEHHBIM 3pPEHUEM
Wi ctepeockonuueckum dhdextom. [Ipu OMHOKYISIpHOM 3pEHUN OCHOBHYIO
pOJIb UTpaeT riaa3Hou 6aszuc b, T. €. paccTosHUE MEXKTy 3PUTEIHLHBIMHA OCSIMH,
KOTOpPO€ Yy Pa3IMUHBIX JIofeH Kkosebnercss oT 52 mo 74 mMm. CpenHuM uiu
HOPMAaJIbHBIM CTEPEOCKOMUYECKUM 0a3MCOM CUUTAETCA MEX3pPauyKOBOE pac-
CTOSIHHE, paBHOe 65 MM. [71a3a demoBeka CMOTPAT Ha OOBEKT C Pa3HBIX IO-
3UIUH, TTOPTOMY M300paKEHHSI OJTHOTO M TOTO k€ O0BEMHOr0 OOBEKTa MJIs
KQKJIOTO TJla3a 4yeloBeKa OyJIyT HECKOJbKO OTJIMYAThCSA M3-3a MPOCTPAHCT-
BEHHOTO cJBWTa Tya3. Hampumep, paccTosHHEe MEXKIy OTHUMU U TEMHU XKE
ToukaMu 00bekTa A U B B n300pakeHusIX Ha ceTyarkax ria3 OyaeT pa3iud-

HBEIM, T. €. S; # Sy (B, A, =S, u B, A, =S,,,), 4T0O MOKXHO YBHUIETh U3
puc. 7.3. Paznuune J1eBOro u mpaBoro M300pakeHUH YYHTHIBAETCS B OOJIb-

IYX MMOJIyHapuAaxX KOPbI TOJOBHOI'O MO3Ira 4YCJIOBCKaA, B pPE3yJIbTATC 4CTO CO3-

JaeTcs OIIyIIeHHe 00beMHOCTH 00BEKTOB HaO0ACHHUS [2].
Obwexr

e ;"I.
i g /
M Sy

Puc. 7.3. Cxema bunoxynsaproco suoenus odvexma
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VTJIbI €1 U €, IOJ] KOTOPBIMH MpeaMeThl A U B BUIHBI U3 IIGHTPOB 3pay-
KOB OOOMX TJIa3, Ha3bIBAIOT MapaJUIaKTHUeCKuMH. YeM OoJblle yaajieH oT
rJ1a3 HaOJFOaeMblil TpeMET, TeM MEHBIIE MapaiakTudeckuii yroa. Cre-
PEOCKOMUYECKHi 23PPeKT HAOII0IaeTCs B TOM ClIydae, eCiIi pa3HOCTh Hapal-
JIAKTHYECKHX YIIOB A& =&, —¢&, Oyner He menee 10" (10" = 4,9:10™ pan).
OTy BENIMYMHY HA3bIBAIOT OCTPOTON CTEPEOCKONUYECKOTO 3PEHUS WM TOPO-
rom crepeodddexra. Pasnocts S, —S, MPOMOPIMOHATBHA PA3HOCTH Ma-

paIAKTUYECKHUX yTIoB Ag .
[Tpu HMCITOJIB30BAHUK M3MEPHUTEIIBHBIX CTEPEOCKOMUYESCKHX HAKOHCUHU-
xoB StereoProbe B Buneosnnockone Everest XLG3™, kak u B ciydae OWHO-
KYJISIPHOTO 3PEHUs, MOJIYyYaroT JIBa U300paKCHHs OJHON M TOM e EIH O]
JBYMsI pa3HbIMH yIJIaMH, Kak MOKa3aHo Ha puc. 7.4. [l u3MepeHus Leiu
MPOIIECCOP BUACOIHIOCKOIA UCIOJIB3YET TPHAHTYJIIAIMIO Ha OCHOBE JIBYX Ta-
KHX PacCIoIOKEHHBIX APYT BO3JIC aApyra u3obpaxkenui [1].
CBeTONPOBOIHUK PacceHparomasn IHH3a
| TI3C matpmma _,"f

TonopHad 9acTe , |  [1AKOHEYHHK IUIA - TR
Y CTEpeOH3IMepeHHil
JIMH3EI

Puc. 1.4. Texnonoeus cmepeouzmepeHuti

TpuaHTyIAIMOHHBI METOJ KOHTPOJS OCHOBaH Ha pacdeTre MCKOMOTO
pPacCTOSIHUSI Yepe3 COOTHOIIEHUS TPEYTOJIbHUKA C MCITOJIb30BAHUEM H3BECT-
HBIX TIAPaMETPOB CUCTEMBI. TPUAHTYJISIIUMOHHBIA METOJ KOHTPOJISI OCHOBAH
Ha pacyeTe MCKOMOTO PACCTOSHUS Yepe3 COOTHOIICHHS TPEyTOJIbHUKA C HC-
MOJIb30BAaHUEM H3BECTHBIX IMAPaMETPOB CUCTEMBI. TpeyroiapHUK 0O0pa3oBaH
OTPaXEHHBIM JIy4OM, IMOMNAJAIOUIUM Ha MpaBblii 0OBEKTHB CTEPEOCKOMUYe-
CKOTO HaKOHEYHHMKA, OTPAKCHHBIM JYy4OM, MOMAJAIONIUM Ha JIEBbI 00bEK-
THUB HAKOHEYHHKA, U PACCTOSTHUEM MEX]y MPOCKIUIMHA U300paKeHUH ¢ mpa-
BOT'O U JIEBOT0 00BheKTHBA, nonagatonux Ha [13C marpuiry.

[IpoBenem anamoruio ¢ TpuaHryssnuen B nudpoBoi kamepe. Kamepa
MPEICTABIIIET COO00M MaTpPUIly (POTOUYBCTBUTEIBHBIX DJIEMEHTOB, TTIOMEIIICH-
HYI0 B (DOKAJIBHOM IIJIOCKOCTH OOBEKTHBA, Ha KOTOpOH (popMHpyeTcs H30-
Opaxxenue. Ha puc. 7.5 mmockocts n3o0paxkenus | (Marpuia) nzodpakeHa
BIIepeN onTrdeckoro reHTpa O kaMephl, TaK Kak 3TO HE BIUSET HA YIJIOBHIE
3aBUCUMOCTH, HO YTPOIIAET 3aUCh (POPMYJT U PUCYHKH.
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I-. 'm'rna.\;

s

Puc. 7.5. Cxemamuueckoe uzobpasicenue ompaxiceHH020 1yua, npoxoosue2o uepes
N-il nuKcenb Mmampuyol

Kamepa xapakrepusyeTcsi MaKCUMalIbHBIM YTIIOM 0030pa ¢max U KOJIHU-
gyecTBOoM iukceneit B ctpoke N u ctonbiie M~N, T. e. konmmuectBoM (poTodyB-
CTBHUTENBHBIX 3JeMeHTOB MaTpuiibl MXN. Pa3smep kaxiaoro ¢orouyBcTBHU-
TEJIBHOTO 3JIEMEHTa OJMHAKOB U OHU 00pa3yloT MpsIMOYTOJIbHYIO ceTKy. Ha-
IpaBlIEHUE JIy4a, TPOXOSIIETo Yyepe3 N-il MUKcelnb, 3a7aeTcs YoM ¢p, KO-
TOPBIA MOXET OBITh BhIpaXKeH 10 popmyute (1).

tgp, = ——%—n. (1)

V2
IlepeitneM Tenepp K paCCMOTPEHUIO 3a/1a4l TPUAHTYJISILIUH.
Ha puc. 7.6 mpencraBieHa cxema, MOSCHSIONIAS pacyeT COOTHOIIEHUS
MeXTy cTepeo 6a3oit b u paccTossHreM d oT 00BEKTa.
O

(1
Py

b

Puc. 7.6. Cxema, nosicusrowas pacuem coomnoutenus mexcoy cmepeobasou b u
paccmosinuem d om ob6wvexma

Kamepbl pacrosioxkeHbl Ha paccTosHuu b npyr ot apyra (crepeobasa).
HampaBnenusi onTudeckux oced Kamep 3aJaroTcst yriaamu 61 u 6, oTHOCH-
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TENLHO MEPIEHIUKYIApa K Hanpasienuto b. Kamepsl Bugar touky O oObek-
Ta COOTBETCTBEHHO B IUKCEIE Ny M Ny HANPABJIEHUS HA DTy TOUKY 3aJar0TCs
yriIaMu go%) " (pg), COOTBETCTBEHHO. Paccrosinue no touku O ot 6a3oBOM

auauK b paBHo d. O0o3HAuass paccTOSHUSA OT MEPBOW M BTOPOW Kamep JI0
touku O uepes a; U A, MOKHO 3aMUCATh:

d=a,-cos(6,+¢f), 2
d=a,-cos(6, +¢?), (3)
b=a,-sin(8, + o) +a,-sin(6, + o). (4)

N36aBmssacek B 3TUX popMyiax OT @y U 8y, TOTYUUM:
tg(4,) +tg(o) . tg(6,) +tg(e?)
1+t9(6) ta(py)) 1+19(6,)-t9(e?)

B namem ciydae 3amada TpHAHTYJISIIMN HICHTUYHAsS. BMecTo nByX Ka-
Mep MbI HIMeeM J[Ba 00BEKTHBA M3MEPHUTEIBHOIO HaKOHeuHHKa StereoProbe.
N3006paskenus ¢ 1eBOro U rpaBoro oobvekTrna nomnanaT Ha [13C maTtpuiry, u
CHCTEMa aHAJU3MPYET B3aUMHOE pacrojiokeHue npoekuuid. [lanee cucrema
pelaeT TPUrOHOMETPUUECKYIO 3aJady M ONpeesseT KOOPAMHATHI 00beKTa
OTHOCHUTEIBFHO SHO0CKOIIA.

CrepeonsMepuTenpHas CHCTeMa HE HUMEET KXECTKUX OTPAaHMUYEHUH M0
PACTIONOXKEHHUIO PHJIOCKOMAa OTHOCUTENBHO 00bekTa. B oTnmume ot mpyrux
METOJIOB, B KOTOPBIX MpPH 3amMepe HEOOXOAMMO CTPOro MEPIEeHIUKYISIPHOE
HaOJII0ICHNE, JIaHHasg cucTeMa padoTaeT mpu J00M pakypce HaOIoaeHus,
1noJ JIOObIM YIJIOM K OOBEKTY. DTO MO3BOJIAET CYLIECTBEHHO YBEJIWYUTh
TOYHOCTh U YIIPOCTUTH MPOLEAYPY U3MEPEHUIA.

Cucrema cama pacro3HaeT KOOPAWHATHI TOYEK, BUAMMBIX JIEBBIM M
npaBbIM 00beKTHBaMHU. CTepeon3MepuTeNbHAs CHUCTeMa TO3BOJISIET Ompee-
JSTh PACCTOSTHUE MEXKTY JIFOOBIMH IBYMSI TOYKaMHU Ha BUIUMOM TTOBEPXHOCTH
0o0BeKTa.

Jlnist u3mepenuit TyOuHbI 1e(heKToB B TpyOax Malioro AuaMmerpa Apyrue
METOJIbI TPEOYIOT HCIIOJIb30BaHMS HAKOHEYHWKAa OOKOBOrO 0030pa, 4TO HE
Bcerna yaooHo. CtepeonsmepuresbHas cuctemMa oosiee yHuBepcaibHa. [laxe
IPU UCIOIb30BAaHUHM HAKOHEUHHUKA MPSMOTo 0030pa Juana3oH YriioB Ha0Io-
JICHUS TTI03BOJIUT U3MEPATH TIyOUHY MM BBICOTY Ae(eKTa, COXpaHss ya00CT-
BO OPHEHTALIUU BHYTPU TPYOBI.

OcoOeHHOCTH CUCTEMBI CTEPEOCKOITNYECKUX U3MEPEHUI!

- TOYHOCTb MU3MEPEHUI U30THYTHIX U KOCHIX KPAECB;

- BBICOKAasl CTEIMEHb JOCTOBEPHOCTU COTJIACOBAaHUS B CHUCTEME C TO-
MOIIBI0 Kypcopa «match strength» («kosddurnmenT cormacoBanus»);

- O TUINIOB U3MEPEHUM: JUIMHA, ITyOMHa, KpaTyaiilliee pacCTOSIHUE OT
TOYKH JI0 TUHUH, TJIOUIA/1b, TOCETMEHTHOE U3MEPEHHE JITUHBI.

b
a- tg(6, + (Dr%)) +19(6, + (pézz)) = ©)
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[IpuMepbl CTEPEOCKONMUYECKUX U3MEPEHUM C MOMOIIBI0 BUCOIHI0CKO-
1a MpejcTaBiieHbl Ha puc. 7.7.

Puc. 7.7. [Ipumepor cmepeockonuyeckux usmeperuti ¢ NOMoubo 8UOE0IHOOCKONA.
a —usmepenue ()Jll/lel; o6 — usmeperue paccmosrusd om movxku 00 JUHUU,
6 — usMepeHue 2yOUuHbl; 2 — usMepeHue nIoWaou; 0 — NOCE2MEHNMHOe usmMepeHue ONUHbL

B tabnuie 7.2 ykazaHbl NpeMMyIIeCTBAa U HEJIOCTATKU CTEPEOCKONHNYE-
CKOT'0 METOJa U3MEPEHUH pa3MepPOB I1€(PEKTOB.
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Tabmauua 7.2
Ipeumywecmesa u Hedocmamxu
CMepeoCcKoONnUYecK020 Memood UsmepeHull pamepos 0edhekmos

Tun [Ipenmyiiecrsa Henocratku
M3MEpPEHHUS
Stereo [lepen comocraButenbHbIMU W3- | CHCTEMa HE MOKET TOYHO MO3UIUO-
(cTepeocko- MEpPEHUSIMU HUPOBATh KypCOpPbl TPU HATUIUHU
MTUYECKHI) - 0oJee BBICOKAsI TOUHOCTD, CIEAYIOLINX YCIOBUM HA y4acTKE M3-
- He TpeOyeTCsl U3BECTHBIN MEpEHUSI:
3TaJIOH; - HEJIOCTAaTOYHOE YMCIIO T'€OMETPH-
- BO3MOXHO U3MEPEHUE Ty~ YEeCKHUX DJICMCHTOB,
OMHEI; - TOBTOPSIOLIUECS Y30PHI;
- TOBEPXHOCTb HE JI0JKHA - OJmKH,
OBITh MEPIICHANKYISAPHON K JIU- | - TIAJKUE TMpsAMble JHHUU BIOJb
HHUH BU3UPOBAHUS 30H/A. HaIpaBJICHUSI U3MEPEHHUS.
B HekoTOphIX cCiyyasix BO3MOKHO
[Tepen TeHEBBIMU U3MEPEHUSAMH. | YCTpaHEHUE MPOOJIEMBI TyTeM Tiepe-
- TOBEPXHOCTb HE JIOJKHA MEIIICHUS HAKOHEYHHKA 30HAAa U pe-
OBITh MEPIICHANKYIISIPHON K JIU- | TYJUPOBKU SPKOCTH (B MPOTHBHOM
HUU BU3UPOBAHUS 30H]1A. clydyae PpPEKOMEHIYETCsl HCIOJIb30-
BaTh TCHEBOW METOJI U3MEPEHHUSI).

I'Iosuuu0HupoeaHue cmepeocKkonu4ecKo20 HaKOHe4YHUKa
ons cmepeocKonu4ecKux U3MepeHUl7

JUIsT TOCTHKEHUST MaKCUMAaJIbHOW TOYHOCTH TPHU BBIMIOJTHEHUHU JIFOOOTO
THTIA CTEPEOCKOMNYCCKUX M3MEPEHUH HEOOXOAMMO HAaYMHATh paboTy C TIIa-
TEJIBHOTO MO3UIIMOHUPOBAHUS U3MEPUTEIILHOIO HAKOHEYHHUKA.

[Mepen <«3amopaxuBanuem» ((hukcaiueit) u3oOpakeHus, MpeaHA3HA-
YaIOUIETrocs JIsi CTEPEOCKONMUYECKOTO U3MEPEHHs, HEOOXOAUMO BBIMOJIHUTh
MO3UIIMOHUPOBAHNE HAKOHEYHHUKA 30H[IA, YTOOBI YOBJIECTBOPSIIUCH CIIEIYIO-
I KPUTEPUH

- BuauMocTh. [lomiexanmuii M3MEpeHUI0 SJIEMEHT JOKEH OBbITh
MOJIHOCTBIO BUIMMBIM Ha 00€MX CTOPOHAX DKPaHa;

- MaJloe pacCTOSIHUE MEXIAY HAKOHEYHUKOM U IIesbio. HakoHeuHHK
pa3MenaeTcss Kak MOKHO OJIKE K 1IeTTM M HaXOAuTCs B (hOKyCe,;

- MUHUMaJbHBIA OJecK. bieck MUHMMHU3UPYETCS TMyTeM PEryJIHpOB-
KM yTJIa HaOJTIOJEHUS U SIPKOCTH M300PKECHUS HAa y4acTKax, Tae OyIyT mo-
MelleHbl Kypcopbl. HeOounbine OnecTsiue nsaTHa He MPEACTaBIsIOT cO00i
npo0JieMbl, OJTHAKO OOJIbIINE OJECTAIINE YYACTKA MOTYT Ka3aThbCsl HAXOHs-
IIUMUCS. B PA3HBIX TO3UIUAX Ha M300paKEHUSAX JBYX YaCTEH dKpaHa, 4TO
BBI3bIBAET JIO)KHOE COIIACOBAHME;
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- BEpTHKaJbHas OpUEHTAIWs. ECIM M3MepsieTcsl pacCTOSTHUE MEXKTY
JUHUSMH WU TONEPEK OKPYKHOCTH, M300paKCHHE OPUEHTHUPYETCS TaKUM
o0pa3oM, 4TOOBI MOXKHO OBUIO TMOMEIATh KypCOphl Ha JIEBOM W MpaBOM
KPOMKaX 00bEKTa, KOTOPBII HEOOXOIMMO U3MEPSTh, — HE BBEPXY, BHU3Y WIH
B TMArOHAIBHBIX TOYKaX. [[1s1 CHCTEMBI HY>KHBI OTJIMYUTEIbHBIE JETAIN BIie-
BO M BIIPABO OT KaXJOT0 Kypcopa JJisi TOYHOTO MMOMEIIEHHUsI COTIIaCOBAaHHBIX
KypCOPOB 10 TOPU30HTAIIM OTHOCUTEIHLHO KypPCOPOB Ha JIEBOM CTOPOHE.

JUist KaXa0ro Kypcopa, KOTOPBIM TMOJIb30BaTENbh pa3MelacT Ha JIEBOM
M300pKEHUH BO BPEMSI CTEPEOCKOIMMYECKOTO0 M3MEPEHUs, CUCTEMa pa3Me-
IIaeT COrJIaCOBaHHBIA Kypcop (Matching Cursor) Ha mpaBoM H300paKEHUH
JUTSI ICTIONTb30BAHMSI B TPUAHTYJISIIAH.

Heobxoaumo pasmeniaTh KakIblil JEBBI Kypcop Ha TOYKE HM300pake-
HUs (TIMKCelne), KOTopas UMEET JIOCTATOYHOE YHCIIO OKPY)KAMOIIUX JETajeH,
9TOOBI OTIIMYATH €€ OT OKPYKAIOMINX ee uKceneld. Eciau okpyskaromme k-
CEJIM BBITJISIAT TaK ke, KaK M TOYKa, KOTOPYIO BBIOMPAET MOJIb30BATENb, TO
CHUCTEMa HE MOKET TOYHO TO3UIIMOHUPOBATh COTJIACOBAaHHBIN Kypcop. Korma
KE UMEETCS JOCTATOYHO OTJIMYAIOIINXCS OT BRIOPAHHOM TOYKH JIeTajeH, KO-
s uimeHT coryacoBaHus (K0d()(HUIIMEHT COOTBETCTBHUSA) SBJISCTCS BBICO-
KUM. DTO O3HayaeT, 4To C(HOpPMHpPOBAHHAs TOYKA COOTBETCTBHS (DPKBHBa-
JICHTHAs TOYKA) COIJIACYETCS SIBHO JIyYIIEe, YeM OKPY)KAOIIUE ¢ THKCEITH —
CTETIeHb JIOCTOBEPHOCTH COTJIACOBAHUS B CUCTEME SIBJISIETCS BHICOKOK. OHa-
KO ©CJIM OTJIMYAIOIINXCS OT BHIOpAaHHOW TOYKH JeTalleil HeI0CTaTOYHO, KO-
3¢ UIUEHT COTIacoOBaHUs SBISICTCS HU3KHM. JTO O3HAYaeT, 4To popMuUpye-
Masi TOYKa U OKPY)KAroIIHe €¢ TOYKU COTIACYIOTCS MOYTH OJIMHAKOBO XOPO-
10 — COTJIACOBAHUE HE MOXKET OBITh KOPPEKTHBIM, CTENEHBb JIOCTOBEPHOCTH
COTJIAaCOBAHMS B CUCTEME SIBIISIETCS HUZKOM.

Ha puc. 7.8 npuBenen npumMep pa3MerieHus: COTJIacOBaHHBIX KYypCOpPOB
MIPU CTEPEOCKONMTUIECKOM METO]IC U3MEPEHUS.

|
This distance must be accurate.

Your cursors Matching cursors

2 3

Puc. 7.8. [Ipumep pazmewenus coenacosanuvbix Kypcopos:.
1 —smo paccmosnue 00aHCHO OblMb MOUHBILM,
2 — pasmewaemvie noib308amenemM Kypcopul; 3 — CO21ACO8AHHbIE KYPCOPbL
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JI7isl Ka)XA0TO COTJIACOBAaHHOTO Kypcopa CHCTEMa PacCUMTHIBAET BEIIU-
yrHy Kod(uienta coorBeTcTBUs Mexkay O (HaMMeHbIIas CTEEeHb J0CTO-
BEpHOCTH) U 5 (HauBBICIIAsl CTENICHb TOCTOBEPHOCTH). Ecim umeercs crui-
KOM MaJo JieTajlel, CUCTeMa IIPOCTO HE T€HEPUPYET COTTIACOBAHHBIN Kypcop.
Besxuil pa3, korga 3To BO3MOYXHO, HEOOXOAUMO CTPEMUTHCS MOITYYUTh KO-
s GUIIMEHT COOTBETCTBUS, PaBHBIH, MO0 MeHbIIeH Mepe, 3. Ecii HeBO3MOXKHO
MOJyYUTh TAKOE 3HAYEHHUE, HYKHO IOMNBITAThCS 3aXBaTUTh Ipyroe m3obOpa-
XKEHHE C MeHee TJIaJAKoN OJecTsiell MOBEPXHOCThIO WK ¢ OOJIBIIUM YHCIIOM
netaneit. Iy 3TOro Hy>KHO HONPOOOBATh U3MEHSATh OPUEHTAIMI0 HAKOHEY-
HUKA WU CAENaTh n300pakeHune 00yee SpKuMm.

[IpuBeneM mpumep HEYJIOBIETBOPUTEIBHBIX M XOPOIIUX YCIOBUH s
CTEPEOCKOMMMYECKOTO U3MEPEHHMsI, pUYeM 00a M300pakeHus ObLIN 3axBave-
HBI JUI U3MEPEHUS IITUHBI TTOTIEPEK MPOPE3H.

[Tpumep HEYIOBIETBOPUTEIBHBIX YCIOBUN A U3MEPEHHs, MPEICTaB-
JieH Ha puc. 7.9:

- OOBEKT He MOJHOCTHIO BUJIEH HA MTPaBOil CTOPOHE;

- OOBEKT HEYJOBJIETBOPUTEIBHO OCBEIICH (ONTUYCCKHI HAKOHCYHHK
HY)KHO TIPUOJIU3UTH K TIOBEPXHOCTH);

- OOBEKT HE OPUEHTUPOBAH TAK, YTOOBI MOXKHO OBLJIO MOMEIIATH KYp-
COpBI Ha JICBOM M MPaBOi KpoMKax (TpaHMIax) Kpyra win 3a3opa (mpopesn).

[Ipumep xopommx yciaoBHi i1l U3MEpEHus, MpeacTaBieH Ha puc. 7.10:

- OOBEKT MOJIHOCTHIO BUJIEH Ha 00€MX CTOPOHAX dKPAHA,;

- OOBEKT XOpPOIIIO OCBEIIEH C MUHUMAJIbHBIM OJIECKOM;

- OOBEKT OPUEHTUPOBAH TaK, YTO MOKHO MOMEIIATh KypCcOphl Ha Jie-
BOW M IIPaBOM KPOMKax Kpyra Uiu 3a30pa.

Puc. 7.9. IIpumep Puc. 7.10. Ilpumep xopowux ycrosuii
Hey0081em8OPUMEIbHBIX YCI06UL 0J151 CMepeoCcKONUecK020 UsMepeHus.
0J151 CMepeoCcKoONUYecKo20 UsmMepeHusl
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Cucrtema He MOXXET TOYHO COIJIaCOBaTh TOYKH BJIOJIb TUIAJIKOM MPSMOUN
auHuU. J{71s u3MepeHust BJI0JIb TJIaJIKOW TPSIMOM JIMHUM JIyYIIle UCTIOIb30BaTh
TeHeBoe u3MepeHue. Ecim ke HeoOXOAMMO HCIOIb30BaTh CTEPEOCKOMHYE-
CKO€ U3MEPEHHE, HY)KHO OPUEHTHUPOBATh U300paKeHHE TaKUM 00pa3oM, 4To-
Obl yIOMSIHYTast TUHUS ObLJIa BEPTUKAIBHOM.

Mopsanok padoThl

1) [ToaroroBka 30HJa K CTEPEOCKOMHUSCKOMY METOIy M3MepeHus (3a-
MEHa ONTHYECKOr0 HAKOHCYHHKA).

OnTuyeckue HAKOHEYHUKH BBUHYMBAIOTCS B 30H] C TTOMOIIBIO JIBOMHO-
ro KOMILUIEKTa Pe3bObl 1JIs MPEJAOTBPAILCHHS UX BBIMAJACHUS Ha yYacTKE KOH-
TpoJisi. Kaxaplii onTruuecKkuii HAKOHEYHUK UMEET YHHKAJIbHbIE TIIyOUHY pe3-
KOCTH, T10JI€ 3pEHUsI ¥ HaIlpaBjIeHue 0030pa.

JIst CHATHUS WIIM TIPUCOCAMHEHNS HAKOHECUHUKOB HE MCTIOJIb3yHTEe UHCT-
pymenTsl. Takoe HcIonb30BaHue (IJIOCKOTYOIEB MM APYTHX HHCTPYMCH-
TOB) MOYKET HOBPEAUTH CEKIUI0 n3rnda. CoOoaaiTe OCTOPOKHOCTD, YTOOBI
HE TIEpemyTaTh Pe3b0y.

Kak cHATh onTHYeCKUiT HAKOHEYHHK

a) BBIKJIFOUUTE JIAMITY .

- BO BPEMsI IPOCMOTPA <KUBOT0» U300pAKEHUS HAXKMUTE |~ —|;

- ormerbre Lamp — Off;

0) 3axBaTUTE OJHON PYKOW TOJIOBKY, & JPYrod OCTOPOIKHO TIOBEPHUTE
HAKOHEYHHK IMPOTHUB 4aCOBOU cCTpeliku. [loBopaumBaiiTe, moka HAKOHEUHUK
HE CTaHeT CBOOOJIHO MPOBOPAYMBATHCS, ITO YKa3bIBAET HA TO, YTO OH BBIIIEI
U3 NEPBOM Pe3bOBI;

B) OCTOPOXHO IMOTSHUTE HAKOHEYHHK Briepea (oT 30H1a). [IpomosmkariTe
MOBOPA4YMBATh MMPOTUB YaCOBOM CTPEIKU U BBEPHUTE €r0 BO BTOPYIO pe3b0y.
IToBopauuBaiite, MOKa HE CMOXKETE U3BJIEYD €T0.

Kak npucoeuHUTh ONTUYECKUIT HAKOHEYHUK:

a) MPOBEPHTE, YTOOBI ONTHUYSCKUN HAKOHCUHUK OBLIT YHCTBIM;

0) 3axBaTHTE OJHOW PYKO# I'OJOBKY 30H/a, a APYroil OCTOPOIKHO MOBO-
paynBaiiTe HAKOHEYHUK M0 4acoBOoM crpenke. [loBopaumBaiite, moka OH He
CTaHEeT CBOOOJHO BpAILlaThCs, 3TO YKa3bIBae€T Ha TO, YTO OH BBIIIET U3 IEp-
BOU pe3bOBbl;

B) OCTOPOXKHO Ha)XKMHUTE Ha HakoHedyHUK. CHOBA MOBOpavMBaiiTe Mo 4a-
COBOM CTpEJIKE W BBEPHUTE €ro BO BTOpyro pe3bOy. IloBopauuBaiite, moka
NaJbIIAMU €T0 HENb3s OYJET MOBEPHYTh. 3aTsHKKA HE JTOJKHA OBITH CIIUIITKOM
Tyroi. OCTOpOKHO MOTSIHUTE HAKOHEYHHK JUIsI POBEPKH TOrO, YTO OH Ha-
JEKHO TIprcoenHeH. Ecii HakOHeUHUK He BOIIEN BO BTOPYIO pe3b0y, MOBep-
HUTE €T0 MPOTHUB YaCOBOM CTPEJIKH JIJIsi OOECTICUCHUS 3alICTIICHHSI C PE3OOH.
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Jliist obecrieueHrs TOUHbIX U3MEPEHU HAKOHEYHUKU JOJIKHBI OBITH TY-

o 3aTAHYTBI.

Hacrtpoiiku s QyHKIMKM U3MEpEHHUS:

a) Haxmure |-—|;

0) OtmetsTe Setup Menu — Measure,
B) M3menHuTe J1r00bIe TpeOyeMble HACTPOIMKH, NPE/ICTaBICHHBIC B Ta0. 7.3.

Tabmuma 7.3
Hacmpoiixu ons uzmepenus
DJIeMeHT Onucanue
Stereo Onmus Cal info (uadopmanus o kanuOpoBKe) BOC-

MIPOU3BOJIUT JAHHBIE KAIMOPOBKH Uil BHIOPAHHOTO
HaKOHEYHMKA JUJIsl TIPOBEJICHHSI CTEPEOCKONNYECKUX
W3MEPEHUH, BKIIIOYasi 1aTy OBTOPHON KAJIMOPOBKHU

Units (equHMIIBI H3MEPEHNN)

Inches (mroiimer), mm (mm). Ompepensier, Kakue
CIMHMIIBI U3MEPEHUS JIOJKHBI BOCIIPOU3BOIUTHCS

Set Min Index (ycraHOBHTH MUHH-
MaJIbHBIN HHIEKC)

MuHnManbHasg BEIWYMHA MHIEKCA TOYHOCTH. Ecau
HNHICKC OHYCKaCTCSI HUXKC 3T01>i BCIIMYNHBI, OH Mep-
maer

Index Display (BocnpousBenenue
HHJIEKCA)

ON (Bxi.), OFF (Bsiki.). Onpenensier BOCIIPOU3-
BOJIMTCSI JIU MH/ICKC TOYHOCTH

User Prompts (moackasku st
10JIb30BATEJIS)

ON (Bxi.), OFF (Bsikia.). Onpenensier BOCIIPOM3-
BO/JISITCSI JIM TIOJICKAa3KH B PEIKMME U3MEPCHHUSI

2) KanmuOpoBka H3MepUTETHLHOTO HAKOHEYHHUKA.

JIiist KammOpOBKY U3MEPUTEILHOTO HaKOHeYHHKa StereoProbe:

a) HAJICXKHO TPUKPEIUTE CTEPEOCKONMMYCCKII HAKOHCUHMUK;

0) BBeIUTEC HAKOHCUHUK B KAJIMOPOBOYHBIN OJIOK, MPEJICTABICHHBIA Ha

puc. 7.11;

KamnSpoBo4HEI GI0K

Ilopepod4HEIe LeTH BHYTPH GIIOKA

0.1-mroiiMOBad LIeb

1-MM IIETIE

Puc. 7.11. Kanubposounuviii 610k
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B) HM3MEPHTE HCIBITATEIBHYIO II€Jb, KOTOpasi COOTBETCTBYET CIMHUIIC
MU3MEPCHHUS, KOTOPYIO BBI HCIIOIB3YETE. TFOUMBI HJIM MAJUTHMETPHI,

I') OLICHHUTE TOJyYEHHBIC BAMU PE3YJIbTaThI.

Tounocte u3Mmepenus: nomwkHa coctaBiarh 0,100 = 0,005 nroiima
(1,00 £ 0,05 mm).

3) CTEpEOCKONMMYCCKUE U3MEPEHHS.

[Tporecc u3MepeHns COCTOUT U3 CIICIYIOIINX JTAIOB:

a) MPUKPENHUTE CTCPEOCKONMMUECKUI HAKOHCYHHUK M ITOBEPHTE €ro C I0-
MOIIBIO0 KaJTHOPOBOYHOIO 010K, KaK OMKUCAaHO B 1. 1 1 11. 2;

0) BBIITOJHUTE MO3UIHOHUPOBAHNE M3MEPUTEIHLHOIO HAKOHEUHHUKA JIIS
MaKCHUMAaJILHOW TOYHOCTH,

B) «3aMOpO3bTE» M300paKCHUE, HAXKAB -~

T) B MCHIO BBIOCPHUTE THUI M3MEPCHHUS M HaKOHEYHHMK. Haxkmure |[Z—|.

OTMeThTE «HU3MEP» U HAKMUTE -
— BBIOEpUTE «CTEpPeo» —> «IJMHA, TyOuHa, KpaTyaiiliee paccTos-
HUE€ OT TOYKHU JI0 JIMHUH, IUIONIaJb, TOCETMEHTHOE U3MEPEHUE JITTUHBI»

—> THUIl 1 HOMEP HAaKOHEUYHUKA;

— HaxkmuTe | <+ |

1) pa3MEeCTUTE KypCOphI B JIEBOI MOJOBUHE DKpaHa, B COOTBETCTBUU C
OITMCAaHHUEM, IOKA3bIBAEMOM Ha AKpaHe. TOYHOCTh M3MEPEHHUs 3aBHUCHT OT
TOYHOTO TO3UIIMOHUPOBAHHUS BCEX KypcopoB. J[si HamBBICHIEH TOYHOCTH
pa3MeleHrsI KypcoOpOB HaXXMHTE JJISl aKTUBAIUM OKHA 3YMMHUPOBAHUS LIS
NOKa3a YBEJIMICHHOTO U300paKeHUsI BOKPYT aKTUBHOTO KypCcopa;

€) KOHTPOJUPYHTE KKIBIA COTJIACOBAHHBIN KypCOp, KaK TOJIBKO OH I0-
SIBIISICTCS HA DKPaHe;

k) (IIOTONHUTENIEHO) U3MEHHUTE MO3MIIMU JICBOCTOPOHHHUX KYpPCOPOB U
NOJIYYHUTEe pe3yJibTaT u3MepeHusi. [[lOBTOPHO MpoBephTE COTIIaCOBAaHHBIE Kyp-
COpHI,

3) (IOMOJHUTENBLHO) MTPOBEPHTE TOYHOCTH CBOCTO U3MEPEHUS;

M) COXpaHuTe m3Mepenne. Haxxmure

Crepeockonnueckue U300pakeHUs] COXPaHAIOTCS 0€3 OKOH 3yMMHpPOBa-
HUS, TPAHULl U HEKOTOPOH JPYrod 3KpaHHOW rpaduku. 3a cUeT ATOro JJis
U3MEpPEHUsST MOKHO BBI3bIBAaTh W3 3allOMHHAIOLIETO YCTPOMCTBa OoJibliee
YHCIIO U300paKEHUH.

KoHTponbHbIe Bonpochl

1) B 4yem 3axmoyaercsi CyIIHOCTh CTEPEOCKOMMYECKOTO METO/a H3Me-
peHMIT?
2) OcoOEHHOCTH CUCTEMBI CTEPEOCKOTMYECKIX U3MEPEHUI?
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3) HazoBute kputepun, HeOOXOUMbBIE ISl JOCTHXKCHUST MAaKCUMAaJIbHOM
TOYHOCTHU HpI/I HOSI/ILII/IOHI/IpOBaHI/II/I HSMCPHTGJIBHOFO HAKOHCYHHUKA OJId CTEC-
PCOCKOIMNYCCKOTO UBMCPCHUA.

4) Tlopsmok HU3MEPEHHsS T'€OMETPUUYCCKUX DIIEMEHTOB H300pa)KCHHS U
I[e(beKTOB CTCPCOCKOIINMICCKUM MCTOIOM C ITOMOIIIBIO BUICOOHIOCKOIIA Ever -
est XLG3™?

5) HaSOBI/ITC IMPpCUMYIICCTBA U HECAOCTATKU CTCPCOCKOIINYCCKOTI'O MCTO-
Jla U3MEpPEHU pa3MepoB JIePEKTOB.

CopepxaHue oTyeTta

1) TuTyIbHBIHA JUCT.

2) Llenb paboOTHI.

3) [IpumensemMoe 000py10BaHHE.

4) ITopsiI0K BBIMOJHEHUS PaOOTHI.

5) Pe3yabTarhl BBIOIHEHUST paObOThl (COXpaHEHHBbIC W300paKEeHHS y4a-
CTKOB KOHTPOJIs, aKT).

6) OTBeTHI Ha BOIPOCHI.

7) BeIBOJIBI O TIpoOJIeTIaHHON padoTe.

Cnucok nutepatypbl

1) Cucrema BuaeosHmockomna Everest XLG3™ VideoProbe® System.
PykoBoacTBo no skcmyatanuu. General Electric Company, 2006. — 127 c.

2) Teopusi ONTHYECKUX CUCTEM U ONTHUCCKUE M3MEpPCHHS: y4eOHHK /
H.IT. I'so3neBa, K.U. Kopkuna. — M.: Mamunoctpoenue, 1981. — 384 c.

3) T'OCT 24521-80 KonTtpoisib Hepa3pymaronui ontudeckuii. Tepmu-
Hel 1 onpenenenus. — M.: UTTK Uzn-Bo cranmapros, 1980. — 6 c.

4) TTpubopsl I HEPA3PYIIAOIIETO KOHTPOJISI MATCPUAIOB U U3JICITHN.
B 2-x xuurax. Ku. 1/ nox pen. B.B. KimtoeBa. — 2-¢ usn., nepepad. u 1om. —
M.: MammHOocTpoenue, 1996. — 488 c.

5) P/I 03-606-03. MHCTpyKIHs 1O BH3YAIBHOMY H H3MEPUTECILHOMY
koHTpoito. Cepust 03. Boi. 39 / Komn. aBt. — M.: ®I'VIT «HTL] o 6e3omac-
HOCTH B TipoMbInieHHOoCTH», 2005, — 104 c.

6) Uypwmnosckuii B.H. Teopus ontuueckux mnpudopoB / Cepusi «BpI-
natoruecs yaenoie MTMO». — CI16: CI16 THTMO (TV), 2001. — 274 c.
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[Ipunoxenue A
(oOs13aTenBHOE)

(opranu3zartus)

AKTN oT
BH3YaJIbHOTO ¥ H3MEPUTEJIHLHOT0 KOHTPOJIS

1. B cOOTBETCTBUH C HAPsII-3aKa30M (3asBKOIA)

(HoMmep )
BBITIOJIHCH

(yxa3ath BUJ KOHTPOJS (BU3yabHBIN, U3MEPUTEIIHHBII)
KOHTPOJIb

(HauMeHOBaHME U pa3Mepbl KOHTPOJIUPYEMOT0 00BEKTA,

mmdp gokyMmeHranuu, TY, yeprexa, miaBka (maprus), Homep 00beKTa KOHTPOJIS)

KoHTposb BBIIIOIHEH COIIacHO

HarMeHOBaHue U (Win) mudp

TEXHUYECKOH JTOKYMEHTAIINH

2. [Ipu KOHTpOJIE BBISBICHBI CIEAYIOIINE T1e(PEKThI

XapaKTepUCTHKA

nedextoB (popma, pasMepbl, pacroiokeHuie U (MIM) OPHEHTALIHS

TSl KOHKPETHBIX 00BEKTOB)

3. 3akitoueHue Mo pe3ysibTaraM BU3YallbHOTO U U3MEPHUTEIBHOTO KOH-
TpOJIs

KoHTpo:s BeInosHNAI

(ypoBenb kBanupukarmu, N KBau(pUKAIIMOHHOTO YAOCTOBEPECHNS)

(bamuitnst, MHUIUATTBI, TIOJTTHCH)

PykoBoautens paboT 1O BU3YyaIbHOMY
1 U3MEPUTEITLHOMY KOHTPOJTIO

(bammnmst, HHUIMAIBI, OIUCH)
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INabopatopHas pabota Ne 8
W3MEPEHWUE FEOMETPUYECKUX PASMEPOB U30BEPAXEHWN
U OE®EKTOB TPYOAHOOOCTYMHbLIX MECT C NOMOLLbIO
NMUUEH3UOHHOIO NPOrPAMMHOIO OBECIMEYEHMA SRVISION

Heas padoThl: NpuOOpecTH MPAKTUYECKUE HABBIKM U3MEPEHUSI Ieo-
METPUUYECKUX AJIEMEHTOB U JAe(HEKTOB B TPYIHOIOCTYMHBIX MECTaX C MOMO-
IIBI0 JINIIEH3UOHHOTO Mporpammuoro odecreuenus: SRVISION.

8.1. TeopeTuyeckue cBeeHuUs

[TO SRVISION, moxka3zanHoe Ha puc. 8.1, mpencraBiser co0oil mpo-
rpaMMHOe obOecriedeHne, mpeJHa3HaueHHOe ISl pabOThl C OTACTBFHBIMUA U30-
OpakeHHSIMH, CEpUAMH M300paXKEHHUI B COCTaBEe OJHOTO JOKYMEHTA, BUJIEO-
¢parmenTamu u 3ByKOBbIMH KoMMeHTapusmu. SRVISION oGecneunBaer
[IMPOKUE BO3ZMOXKHOCTH IS TIPOBECHUS PYYHBIX H3MEPEHUM, PEIaKTHPOBa-
HUSl n300pakeHni, HaHeceHUs1 Ha HuX rpaduxu. [Iporpamma ornuvaercs
BBICOKMM OBICTPOJCHCTBUEM, YIOOCTBOM U MPOCTOTOM.

| eeemm— s
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seBAE
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o1

Pt rise paa b Pr— SR T T bk =

Puc. 8.1. I[Ipoepammnoe obecneuernue 0 apxusayuu u300paicenul
u usmepenus degexnmos Vision

OHUM U3 TJIaBHBIX IUTFOCOB 3TOM MPOTPAMMBI SIBJISIETCSI CO3/IaHUE TIPO-
ekTOB. [IpoeKT — 3TO MOIIHBIA UHCTPYMEHT, KOTOPBI COOMpPAET BCE PE3yJib-
TaThl HAOJIOJCHHS. CHUMKH, TOJOCOBBIC KOMMEHTApUH W BHUIEO B OJHOM
udpoBoii 6asze MaHHBIX. BMecTe ¢ MEXaHH3MOM OMHUCATEIBHBIX MOYJIEi
9TO JaeT BO3MOKHOCTH ITPOBOAUTH IOJHBIM aHAIM3 I10 BCEM MapaMeTpaM s
KaXIOT0 CHHUMKAa. Bo3MOXHa mepefada MpOEKTa APYTUM II0JIb30BATEIISIM,
neyaTh M300paKCHUH, SKCIOPT OJHOTO WJIM HECKOJBKHUX CHHUMKOB B MS
Word, Adobe Acrobat, ITDF popmar. OkHO yrpaBiecHHS IPOSKTOM BKJIIOYa-
eT B ce0s1 «HazBanue npoekra», «MHpopmaruio o mpoekTe», «M3o00paxeHus
npoekTa», «Buneo mpoekra», «PDF» u «Ilonck», B COOTBETCTBUHU C puc. 8.2.
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Puc. 8.2. Oxno ynpasnenus npoexmom

HpOCTOC YIIpaBJICHUC, ITIOKA3aHHOC Ha PHUC. 83, IMMO3BOJIAICT IIPAKTHUYC-
CKH Ha>XaTucMm OI[HOﬁ KHOIIKH PCAAKTUPOBATH IIapaMCTPhI IIPOCKTA.

PepakTop napameTpoB npoekTa
E] Co3paTe HOBbLIW NPOEKT
ﬂ PenaktupoeaTs NapamMeTpbl npoexTa
& CoxpaHute namenenus

| OTMEHUTE MIMEHEHUS

L

Y0anuTe NpoOexT

B [o6asuTte TUTYNBHOE M306paxenue MNpoekta
JI MyTe K KaTanory, cogepxalemy TeKyLwuii NpoexT

,*_;i Onepauuy umnopTa u akcnopta & hopmare ITDF

Puc. 8.3. Peoaxmop napamempos npoekma

C momol1pi0 OKHa U300pakeHuil padoTa ¢ cepusiMu N300paKeHH U pe-
3yJlbTaTaMU aHaIM3a B COCTABE MPOEKTa CTAHOBUTCS Oojiee MPOCTON U IKO-
HOMMT BpeMsl, KaK oka3aHo Ha puc. 8.4 u 8.5.

PacimpenHslii HaOOp WHCTPYMEHTOB JUISI PYYHBIX M aBTOMATHYECKHUX
WU3MEPCHU pa3MepoB Je(EeKTOB, COTIAcCHO pHC. 8.6, MO3BOJIICT MPUMEHSThH
IpOTpaMMy JUIsl PEIICHUsSI ITUPOKOTO CIEKTpa 3a1a4:
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Puc. 8.4. Oxno uzobpasicenuii npoexma

PYHKUMKM OKHa MaobpamxeHui

PepaktupoBaTe napaMmeTpbl onNWcaTensHon Yacti naobpaxeHuns
CoxpaH1Tb napameTpbl

OTMEHWTL N3MEHEHWNA

NoGaeuts naobpaxeHue B MNpoexT

HoBaeutk Bce W3obpaXeHna M3 yKalaHHOro katanora

YaanuTte niobpaxeHne/nomeyeHHble n3obpaxeHns U3 Tekywero
OBreanHUTL ABa NOMEYEHHBbIX W30BpaXeHna ANA CpaBHEeHWA
PacneyaTtaTs noMeYeHHsle u3obpamkeHns

3KcnopT noMeYeHHsIx u3obpaxeHns B hopmaTt Adobe Acrobat

BEreE8 s=|s|nle

3KcnopT nomeyeHHsIx uaobpaxeHnn 8 chopmat MS Word

Puc. 8.5. @ynxyuu oxna uzobpasicenuil

—paboTa ¢ IBETOM,
— JIMHEWHBIE U3MEPEHUS. TIpsiMasi, JIOMaHasi, TPOU3BOJIbHAS JINHUS, pac-

CTOSIHUEC OT TOYKHU A0 JIMHUU,
— YIJIOBBIC U3BMCPCHUSI,

102



— ONTUYECKHE MAPAMETPHI: IPKOCTh, KOHTPACTHOCTH, ONTUYECKAS TUIOT-
HOCTb, UHBEPCHS;

— pa3auYHbIC BAPUAHTHI KATMOPOBKHU CUCTEMBI ISl HK3MEPCHHUIA,

— 1 poBoOe yBEIWYEHUE OTIAEIBHBIX 30H KOHTPOJIS.

Enten Reletence Dmsengan [mn]
Length: [10.01 ok | I:'.-uﬂl

3"'| OTKpbITe chain n3obpamerHna

"'\El Onpegenexue atanoHHOro paamepa

‘\’| MamepeHne paccToAHWA TOMKa-TOYKa

Ad ' WamepeHue ANWHE NOMaHHOW
MamepeHWe pacCTOAHWA OT TOYKW A0 NUHKK

G Wamepenuwe nnowaam
24 YrnoBbie MaMepeHus
Puc. 86 HHcmpyMeHMbl aJl}l PYUHBLX U aemOomMamudeCKux uaMepeHuL?

8.2. BbinonHeHue nsmepeHnn

JI71s1 BBIMOJIHEHUST U3MEPEHUH MpernoiaBaTeib BbAacT GoTtorpaduro jae-
dexTa, pa3mMepbl KOTOPOTO HEOOXOANMO y3HATh.

¥

= —Hlar 1/3: CoagaHue WA PEAAKTUP {HE NPOEKTa

ﬁ DTKpLITL NOCAEAHHRA NPOEKT e OTrpeTE NPOERT

—Cosgars HOBLIA MpoOEKT
Hma npoexra

|apouos
OnucaHue NpoekTa
WamMepeHHe NnapaMeTpos offbexTa [Hanpumen]

[+ 3anyckare npu crapre SRVision

Drmena Nanee ﬁ

Puc. 8.7. Oxno cozdanus npoexma
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PaGora HauuHaercs ¢ 3amycka nporpammsl. «[lyck/ITporpammer /EVInt/
SRVISION».

[Har 1: Bnucats uMst 1 ONMcaHUe TIPOCKTA, 3aTeM HakaTh «Jlamee», kak
MoKa3aHo Ha puc. 8.7.

[ar 2: JIo6aBuTh HEOOXOAMMOE U300pakeHNE B MPOEKT. OTKPHITH CO3-
JTAHHBIN MPOEKT W B TMOSBUBIIEMCSI OKHE BBIOpaTh BKIAJKY «300pakenus
npoekta». Otkpoercss OkHO «O0paboTka M300paKeHUs», MOKa3aHHOE Ha
puc. 8.8, rme coOCTBEHHO W MPOBOSTCS MCCIIEIOBaHNE O0BEKTA M0 €0 U30-
Opa’keHHIO.

tl!:i't'l!"ﬂr-

.

Puc. 8.8. Oxno obpabomku uzobpasicenus

Puc. 8.9. Okno Puc. 8.10. Oxro uccneoyemoti obnacmu
pazmepos obvekma
u e2o uacmetl
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[ar 3: 3agars MacmTad M300pa)keHus, U1 TOrO 4YTOOBI Mporpamma
BbIJlaBajia JICMCTBUTENbHBIE pa3Mepbl 00beKTa U ero yactei. Jljig 3Toro Ha-
’aTh KHOIKY «Pa3Mep I CCBUIKU» W JIByMs TOYKaMH 33J1aTh Ha M300pake-
HUU OTPE30K M3BECTHOW JIJTMHBI, 3aTE€M BBECTH pa3Mmep U HaxkaTh «OK», Kak
nmokaszaHo puc. 8.9.

Tenepr HEOOXOIUMO BBIpE3aTh HCCIEIyEMYIO0 00JacTh M300pa’KeHUS,
coriacHo puc. 8.10. Jlng »Toro HaxaTh KHOMNKY «BbIpe3aTs m300pakeHue»
(BBIIEIMTDH 00TACTh M HAXKATh «OK»).

[Iar 4: 3atem, ¢ moMoIIEI0 KHOTIOK «/3MepeHne paccTOSTHUSI OT TOYKU
10 TOYKW», «l3mepeHue IuHBI JIOMaHHOW», «l3mMepeHue pacCTOsSsHUSA OT
TOYKH JI0 TUHUN», «/3MepeHne TIomaai MHOTOYTOJIbHUKAY, «YTJIOBBIC U3-
MEpEHUS» OMPENIETUTh BCE HEOOXOIMMEBIE MMapaMeTphl 00beKTa Uin nedexra
Ha HEM, B COOTBETCTBHH C puc. 8.11.

Puc. 8.11. Uzmepenus napamempos obvexma u oegpexma Ha HeM.
a —usmepenue pacCmosrus ont mo4xKu 00 MOYKU, 0 — usmepernue ONUHBL ﬂOMaHHOﬂ;
8 — UBMEpeHUe PACCMOSAHUSL OM MOYKU 0 TUHUW; 2 — UMEPeHUe NIouaou
MHOZOyZO./leMKa; 0 — y2jloe6ble USMEPECHU
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[Tar 5: BbIloJHUB BCe U3MEPEHUS, TAHHBIE MOYKHO COXPAaHUTH B JOKY-
menTe MS Word, kak noka3ano Ha puc. 8.12. /Iyt Toro HeoOX0AUMO 3alTH
B MeHI0 «Ceprc/MS Word» u coxpaHuTh JOKYMEHT B HYXKHYIO IMaIlKy.

Werwaied By Sitvinnn wew vend 30 - Pewmud By 50 wew svnl de - Pressed By SiEvsion e svinl de - Posesd By S0

i | pem mi L A L L A e

Puc. 8.12. Oxno coxpanenus oannvix ¢ MSWord

8.3. CocTtaBneHue otyeTta

OTyeT JoJIKEH CoaepKaTh:

a) 1eNIb PabOTHI;

0) KpaTKHe TEOPETHUCCKUE CBEIACHHS;

B) TIOJIYYCHHBIC B X07I¢ paOOTHI Pe3yIbTaThl H3MEPEHHUIHA;
T') BBIBOJI.
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Die laborarbeit Ne 9
MESSUNG DER GEOMETRISCHEN ANZEIGEELEMENTEN UND
DEFEKTEN MIT DER HILFE DES VIDEOENDOSKOP EVEREST XLG3™

Ziel der Arbet: Geometrieelementenmessungserfahrungen und Defek-
ten in der Befahrbarstelle mit der Hilfe des Videoendoskop EVEREST
XLG3™ und Schattennmethode sammeln.

Kurze theor etische Angaben:

Im Videoendoskop redisiert man drei Messungsregime: Schatten
(Shadow Probe), Stereoskopisch (Stereo Probe) und Gegentiberstellen
(Vergleichmethod).

Schattenmessungen

Schattenmessungenprinzip besteht im Schattenabbrechen die ausdtzende
Linie auf dem Mef3spitze an der untersuchende Flache und in die Messung
der Schattenaufstellung im Blickfeld (Zeichnung 2 und 3). Bel der
Entfernungverkleinerung vom Mel3spitze bis Objekt Schatten bewegt sich
von rechts  nach links  durch das  Build und die
Schattenqueranordnungmessung gibt Entfernung bis Objekt. Dann Nutzer
ordnet zwei Cursoren an Uber das Build fur die Ablesung des messenden
Buildes. Exaktheit betragt +10 % und in der Idealbedingungen kann man
+2 % sein. System Shadow Probe kann am verzerrten (assymetrischen) Build
arbeiten Eingang vorbehalten, dass die Messungen machen man entlang Linie
die Schatten werfen.

OceelleHre HakoHe HIK

HakoHEe YHKK \/ gz 1
S = 4/ / o1 (
E 5 !
I} C
£ Ll g 12
z £ 1 3
= =
E =]
S LL/ /] cep |V L] S_\ ———
e [ - — S
TeHe
TeHs d1=object distance 1 w
cCo— d2=hject distance 2 ‘.
none obzapa =position of shadaw

Pasmep Buaa 3aBncuT oT on screen for d1
PACCTORAHMA 40 00BekTa 12=position of shadow
on screen for d2

MonoeHWs TEHW ykasbiBasT Ha
PACCTOAHWE 00 00 LEkTa W YBENHYSHHE

Build 9.1. Schema der Schattenmetodeprinzip

Videoendoskopsystem Everest XLG3™ im Schattenmessungregime gibt
eine Moglichkeit um folgenden Angaben der Defektarbeitsgebieten zu schét-
zen: Tiefe, Entvernung von Punkt bis Linie, halbmondformige
L &ngemessung, auch Messungen in der Anzugflache und mit der Hilfe des
Etalonkreises.
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Build 9.2. Tehnologie der Schattenmessungen

Schattenmessungenerfillung

Schattenmessungen fordern die M ef3spitzeanwendung ShadowProbe, die
den Schatten auf das Ziel werfen. Fir die Zielmessung Systemprozessor nutzt
die Dreiecksmessung auf Grundlage der Schattenposition aus. Schattenmes-
sungen kann man auf dem ,eingefrorenen Build machen oder auf
herausrufnden aus den Speicher Build, dasim Mefdregime erhalten wurde. Es
ist notwendig fir maximale Exaktheit bel der Erflllung den beliebigen Typ
der Schattenmessung eine Arbeit beginnen von der sorgfatigen Positionieren
den Mef3spitze fir die Schattenmessungen.

Positionieren der Schattenspitze fir das Builderhalten bei Schattenmessungen

Es ist notwendig, vor ,der Buildeinfrieren“, die fUr die Schattenmessun-
gen vorherbestimmt, Sondespitze positioniert zufolge der folgenden Kriterien:

- Entfernung zwischen der Spize und dem Ziel — Mel3spitze befindet sich
am nahsten bis zu der Flache, dabei sieht man ganz Element, der braucht man
messen. Messungen konnen erfillen, sogar falls Mef3spitze ist so nah, dass
das Build nicht im Fokus erscheint, bis geometrischen Elementen des Buildes
sind scharf fir das exakte Cursoraufstellen. Besonders fur die
Tiefemessungen der Mel3spitze mul3 befindet sich am néchsten bis zu der
Schattenabknickung, dass die System genau gehobenen und vertieften Flache
unterscheiden kénnen.

- Senkrechte Flache — in bezug auf sie gibt es zwel Kriterien:

1) die Schatten ist geradlinig sowohl hinauf als auch hinunter, das hin-
weist man auf so, dald die Flache ist die Vertikale entlang senkrecht dem
Sondesichtfeld;

2) solche Merkmalen, wie Beleuchtung und Aussicht anzeigen, dal3 die
Flache senkrecht dem Sondesichtfeld auch entlang Waagerechte ist.

- Ndhe der Schatten dem Element — Schatten ist in der Nahe und in das-
selben Fléche wie und das Element, dal3 Sie messen kdnnen.
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Build 9.3.Beispiel der Schattenmessungen:
a —Messung in der Anzugflache mit der Hilfe der Vergrof3erung;
b — halbmondfér mige Langemessungen; ¢ — Tiefemessungen;
d — Flacheninhaltmessungen; e — Entvernung von Punkt bis Linies:

9.2. Arbeitprogramm

9.2.1. Die Begehung der stumpfen Leitungschwei (3ung ausftihren (oder
anderes Objekt);

9.2.2. Ausfiihren und zeigen Messungen 2—3 defekten Schwei 3nahtab-
schnitte mit der Hilfe der Methode, die der Lehrer zeigt.

9.2.3. Erhdten die eingegangen Mel¥esultaten an abnehmbaren
Abspeichernaufbau.
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9.2.4. Ausfuihren der Qualitatsbewertung der stumpfen Schweil3ung auf
Grund entsprechendes Normativdokument und einen Akt ausfertigen.

9.2.5. Ordnung der Erflllung

9.2.6. Sondevorbereitung zu der aktivierten Meffmethod

Ersetzen des Mel3spitzes

Optischspitzen einschraubt man in die Sonde mit der Hilfe des Gewin-
dedoppel satzes fur die Verhitung ihren Ausfallen am Kontrollegebiet. Jeder
Optischspitze hat einzigartige Schérfentiefe, Blickfeld und Ubersichtrichtung.

Warnung. Fur die Abnahme und Anschlief3en der Spitzen wenden
Sie Instrumenten nicht an. Solche Anwendung kann die Sektionbeugung
beschadigen. Einhalten Vorsicht, um die Gewinde nicht zu verwirren.

Wie kann man den Optischspitze abnehmen:
1. Drehen Siedie Lampe ab (erganzend)
—wahrend der Abtastung des Buildes driicken Sie auf |-—|.

—anmerken Sie Lamp — Off.

2. Nehmen Sie mit einer Hand den Kopfsttick, mit anderer drehen vor-
sichtig den Spitze gegen den Stundenzeiger um. Drehen Sie um, bis der Spit-
ze wird frel sich umdrehen, diese hinweist an das, dass er aus erste Gewinde
aussteigen.

3. Vorsichtig ziehen Sie den Spitze vorwarts (von der Sonde). Drehen
Sie den Stundenzeiger um weiter und einschrauben ihn in zweite Gewinde.
Drehen Sie um, bis kénnen Sie ihn ausziehen.

Wie kann man den Spitze anschliel3en:

1. Prifen Sie, dass der Spitze sauber war.

2. Nehmen Sie mit einer Hand den Kopfstiick, mit anderer drehen vor-
sichtig den Spitze den Stundenzeiger entlfng um. Drehen Sie um, bis der
Spitze wird frei sich umdrehen, diese hinweist an das, dass er aus erste Ge-
winde aussteigen.

3. Vorsichtig drucken Sie auf den Spitze. Abermals drehen Sie den Spit-
ze um den Stundenzeiger entlang und einschrauben ihn in die zweite Gewin-
de. Drehen Sie um, bis man soll nicht den Spitze umdrehen. Einziehen muf3
nicht so eng sein. Wenn der Spitze in die zweite Gewinde nicht einzeigen, so
drehen Sie um den Stundenzeiger gegen fur die Eingriffsicherstellung mit der
Gewinde.

Bemerkung. Fur die Sicherstellung der exakten Messungen die Spitzen
muUissen eng festschntiren sein.

Abgleichen flr die Messfunktionen:
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1. Driucken Sieauf |-——|.

2. Anmerken Sie Setup Menu — Measure .
3. Andern jede n6tige Bemerken.

Element Beschreibung

Stereo Option Cal info (Information Uber Kalibrieren) anfullt diese
Kalibrierdaten fir den wéhlenden Spitze um die
Stereoskopischmessungen durchzufihren, einschliefdlich das
Datum der wiederholten Kalibrieren

Shadow Option Ca info (Information Uber Kalibrieren) anfullt die

Kalibriertdaten fur den wahlenden shadow-Spitze, einschlief3-
lich das Datum der wiederholten Kalibrieren.

Units (Messeinheit)

Inches (Zoll), mm. Beschlief, welche Messeinheiten missen
anfullen.

Set Min Index (einfih-
ren Minimallindex)

Minimallgrofde der Prazisionindex. Wenn Index niedriger diese
Grol3e heruntersteigt, so flimmert er.

Index Display (Index-
wiedergabe)

ON, OFF. Nachweist, ob der Index genau anfillt.

User Prompts (Vorsa
gen fir die Benutzeren)

ON, OFF. Nachweist, ob die Vorsagen in der Mel3regime anfllt.

9.3. Kalibrieren (Verifizierung) des Mel3spitzes

Fir die Verifizierung des Mel3spitzes ShadowProbe oder Stereo-
Probe muf3 man:
1 Befestigen Sie den Schattenspitze oder Stereoskopischspitze
2 Hineinfuhren Sie den Spitze in Kontrollkamera
3 Messen Sie das Versuchsweiseziel, das der Meldeinheit entspricht:

Zoll oder Millimeter.

4 Bewerten Sie eingeganges Resultat.
Mef3genauigkeit muf3 0,100 + 0,005 Zoall (1,00 £ 0,05 mm) sein.

Enok peprdiMKaLeY BaNepesna NosspouHbe Yanu esyTps Groxa

C.1-qi0AMCRaS Lenb

1-%M UANL

Build 9.4. Verifizierungsblock der Abmessungen

111




9.3.1. Schattenmessungen

1. Erfullen Sie die Einfahren des Sondespitzes fir die Versorgung der
maximalle Exaktheit.

2. «Einfrieren» Sie das Build, driicken auf | <«—!

3. Bemerken den Mefdtyp und den Spitze. Dricken Sieauf [=—|.

Bemerken «usmep» und driicken auf | ™

Wahlen «rens» — linear (Abstand zwischen zwel Objekten), in der An-
zugsflache, Tiefe, kirzste Abstand von Objekt bis Linie, Inhalt, Messung mit
der Hilfe des Vergleichskreises — BLU SIDE 207

Dricken Sie auf

4. Wenn die senkrechte punktierte Linie sich zeigt, so unterbringen Sie

<]

5. Anordnen Sie die Kursoren so: vereinigen die erste Kursor mit dem

in den Schattenzentrum und dricken auf

Defektbord und driicken auf -

Der zweite Kursor vereinigen mit der verlangenden Mef3stelle. Mef3ge-
nauigkeit abhangen von der exakte Positionierung allen Kursoren. Fur die

beste Exaktheitanordnung der Kursoren driicken Sie auf @ , fUr die Aktivie-

ren des Pfeifenfensters driicken noch ein Mall.
6. Machen Sie wiederholte Kursorenpositionierung und bekommen die
Messergebnis.

7. Erhaten Sie das Build. Driicken Sie auf E] :

9.3.2. Vergleichsanalyse Messungen

1. Anschlief3en Sie zu Sonde jede einheitliche Sonde die vordere oder
seitliche Ubersich.

2. Machen Sie Spitzepositionierung fir maximalle Exaktheit:

— die Flache muss senkrechte der Zielenlinie aussehen;

— das Ziel und bekannte Objekt missen in ein und derselbe Blickfeld
und in einer Flache sain;

— Spitze muss in der Nahe mit dem Ziel sein.
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3. Wenn das Zidl und Stitzobjekt haben kleine Grole, so kann man sie

vergrofern durch Funktion «zoom in». Driicken Sie @ , bis bekannter Ob-
jekt und das Ziel nicht fullen den Bildschirm.

4. «Einfrieren» Sie das Build, driicken Sie auf ]
5. Anmerken Sie den Messtyp.

Driucken auf |Z=—|.

Anmerken «u3mep» und driicken -

Wahlen Sie «cpaBaur» — Abstand zwischen zwel Objekten, in der An-
zugsflache, Tiefe, kirzste Abstand von Objekt bis Linie, Inhalt, Messung mit
der Hilfe des Vergleichskreises.

6. Herstellen Sie Stitzabstand. Anordnen Sie zwel Stiitzkursoren an den

endlichen Stellen des bekannten Abstand. Driicken Sie auf - wahrend

1-2 Sekunde. Dann regulieren Sie anfhlende Zahl, bis sie wird dem solchen
Abstand entsprechen.

7. Anordnen Sie Kursoren fir das geometrische Buildelement oder De-
fekt, der Sie messen wollen. Driicken auf -
8. Andern Sie Kursosposition und Sie bekommen das Messresultat.

9. Erhalten das Build. Driicken auf | g |-
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