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ITIpeducaosue

JlaHHOE TIOCOOME TMOCBSIIEHO PACCMOTPEHHUIO BOMPOCOB OJTHON
U3 TOAO0Tpaciiell KPUMUHATTUCTHICSCKON TEXHUKH, 2 IMEHHO — TIPH-
MEHEHHUIO CyJeOHON (POTOCHEMKH W BUJICO3AMUCH TPH BBISBICHUH
U UKCAIMHU CIEJ0B TpecTymicHnid. B paboTe omucaHbl OCHOBHbBIE
THIIMYHBIC CHTYallnH TEOPETUKO-TIPUKIIATHOTO XapakTepa B mpodec-
CHUOHAJIBbHON IOPHINYCCKON NEATEIBHOCTH, HA pPa3pellIeHUue KOTOPBIX
Y HAIPaBJICHO HACTOSIIEE TOcoOue.

CyneOHo-niporieccyalibHas (POTOChEMKA pPeIliaeT CBOU CIeIudpu-
YEeCKHUE 3a/1auM, IJIaBHAs U3 KOTOPBIX — (UKCAI¥sl COOBITHIA, TIpe/I-
METOB, ITFOJICH, TPOLIECCOB, SIBICHUN U T. I. B ONPEJCICHHBIX yCIO-
BUSIX, B OMNPE/ICICHHOE BPeMsl, B OTIPE/ICICHHOM MECTEe, B COOTBETCT-
BUU C JCHCTBYIOIIMM 3aKOHOJIATEILCTBOM, YIIOJIHOMOYCHHBIM CyOh-
EKTOM.

B mnocobun OymyT paccCMOTPEHBI COBPEMEHHBIC BO3MOXHOCTH
TUQPPOBBIX CPEIACTB (PHUKCAIUK, TMOCKOJBKY B HACTOSIIEE BpPEMs
MPUMEHSIETCS UMEHHO IU(POBaAs TEXHHKA, BHITECHUBINAS TPAIMIIH-
OHHBIC TUICHOYHBIC M aHAJIOTOBbIe (opMaThl (HOTO- U BUICO3AIMHKCH.
Crenyer OrOBOPUTBCS, YTO, HECMOTpPS Ha TEXHHYECKHUH Mporpecc
B chepe (GOTO- M BHICOCHEMKH, OCHOBHBIC NpaBUia, CBS3aHHBIC
C caMoi CheMKO# (KOMITO3HUIHs (PacIioioxkeHHe 00BEKTOB B Kajape),
OCBEIIICHUE, BBIOOP TOYKH CHEMKH, BBIOOpD OMTHUKU JUISI COOTBETCT-
BYIOIIIETO BHAA CHEMKH), OCTAIUCh NPEKHUMH. VHBIMH CIIOBaMH,
orepaTop 00s3aH BJAZCTh KOMIUIEKCOM HEOOXOJMMBIX IIEpPBOHA-
YanbHBIX CBEJCHHUN O MpaBmiax (HOTO-, BUACOCHEMKH JUIS TONyUe-
HUS Ka4YeCTBEHHOTO Pe3yJIbTara, UCTIONBb3YeMOTro JUIsl [eel U 3a/1au
YTOJIOBHOTO CyIOTIPOn3BojicTBa. DOTO-, BHIEOKaMEphI caMu TI0 cebe
HE CMOTYT 3areyaTiieTb TOT 00beM CBEJCHUHN, KOTOPBIH HEOOXO UM
JUTSL TIOJTHOIIEHHOT'O PacCiieIOBAHUSI.

Heo6Xx0oauM0 MMOMHUTB, YTO TPH MPOBEIECHUH CHEMKH CYIIECT-
BYIOT TaK)Ke U MPOIECCYATbHBIC OCOOCHHOCTH MPUMEHCHUS HAYYHO-
TEXHUYECKUX CPEJCTB, KOTOPBIE HAUIAYT CBOEC OTPAKCHHUE B HACTOS-
1M TTOCOOHH.



Lens aBTOpOB — paccka3aTh IPOCTO O CIOKHOM, HE BIaBasCh
B TEXHHUYECKHE TIONPOOHOCTH, aKIIEHTHPYsl BHIMaHHE WMEHHO Ha CIie-
uuduke 0071acTH, B KOTOPOH NaHHBIE 3HAHUS OYAyT IPUMEHSTHCS.

Teopernueckunii Matepuan NpeacTaBieH B (opme MmocienoBa-
TeJIpHON cucTeMaTu3anuu nHpopMmarmn. st s¢dexTuBHOTO yeBOE-
HUSl MaTepuaia MpeacTaBIeHbI BOIIPOCHI ISl CaMOTPOBEepKU. B KoH-
e MocoOMs MpujaraeTcsi CIHMCOK JinTeparypbel. OmHaKko He 00s3a-
TEJIHHO CTPOTO MPUACPKUBATHCA MPEUIOKEHHOTO CITHUCKA JTUTEePaTy-
PBI, BO3MOXKHO UCTIOJB30BAHNE U JPYTOIl CIIEIUAIBHON JUTEPAaTypPhI
MOCETHUX JIET M3JaHus, COOTBETCTBYIOIICH COBPEMEHHBIM JOCTHU-
JKCHUAM KpUMUHAJINCTHUKU.



Beenenue

N3ydenne KpUMHUHATUCTHYCCKOM (CyneOHoM) doTorpaduu mpe-
M0JIaraeT pacCMOTPEHHE HE TOJBKO €€ CIIEIUAIbHBIX BHJIOB, HO U OC-
HOB 0011eit pororpadun. @omozpaghus (ot rpeu. photos (portoc) —
ceet u grafo (rpado) — nuiny) — «CBETOMUCH» — TONYyYCHUE H30-
OpaXeHWld BUAVMBIX W HEBHIUMBIX OOBEKTOB IyTEM IOCTPOCHHS
B IUIOCKOCTH CBETOYYBCTBHTEIHHOTO CIIOS ONTHYECKOTO H300paxKe-
HUS OOBEKTHBOM WJIM HETOCPEICTBCHHBIM SKPAaHHPOBAHUEM CBETO-
BOTO TIOTOKa 00BEKTOM, IMyTeM (POTOXUMHUYECKOTO BO3/ICHCTBHUS CBe-
Ta Ha CBETOYYBCTBUTEIIbHBIE BEIIECTBA M TMOCIEIYIOIIETO Mpolecca
XUMHYECKON 00pabOTKH CBETOYYBCTBUTEIBLHOTO CIIOS.

C mepBBIX JHEH CBOETO CYIIESCTBOBAHMS OHA IMOJIyYHJIa IpUMe-
HEHUE HE TOJBHKO B OBITY, HO M HCIIOJIL30BAIACh B PEIIEHUH CYTy0o
Hay4yHBIX 3a1a4. JlHeM u3o0petenus (otorpaduu mo mpaBy MOKHO
cunrtath 7 ssHBaps 1839 r., Korma BHIIAIOMIMACS XUMUK U MaTeMaTHK
@. Aparo B cBoeM JI0KJaAe Ha 3acenaHuu DpaHIy3CKON akaaeMHU
HayK cleJall COOOIIeHNe O TIEepBOM B UCTOPHH YeIIOBEUECTBa OIITH-
KO-XHMHUYECKOM CIIOCO0E IMOJIYUYEeHHUsI HEHUCUE3AIIIUX H300paKeHU
W HaszBal uMeHa ero mzobperareneii: JI. XK. M. [larepa u ero kom-
MaHbOHA, BHECIIETO HEMallbIi BKJIAJl B OCYIIECTBIEHHUE H300peTe-
uus, XK. H. Heerica. 9tot croco0 monmydeHus: CTOMKUX H300pakeHui
IIPH ITOMOIIM CBeTa ObUT Ha3BaH JareppPOTUITHCH.

Jlaceppomunus — 310 TIporiecc monydeHus (HoTorpaduIecKux
M300paKeHUH Ha CepeOpSHBIX WM MEIHBIX MOCEPEOPEHHBIX ILIa-
CTHHKAaX, OKPBITHIX CJIOEM HOAUCTOrO cepedpa.

OTOT croco0 IMOJIOKUI Hadajuo OypHOMY pa3BUTHIO (oTorpa-
(huu, KOTOpOE MUIO 10 TPEM OCHOBHBIM HANPABICHHUSM: XHUMHSI, OTI-
TrKa 1 TexHuka. CiaoBo «dororpadus» ObLIO MPEII0KESHO aHTTIHYA-
uuHoM JIx. Iepmieiem B 1839 1., OH ke BBEI TEPMUHBI «HETaTHBY
" «mo3uTB». OCHOBBIBAasACh HAa pa0oOTaxX MPEANICCTBCHHUKOB, aHT-
nmuvyanuH P. Menoke, Bpad 1o crienuanbHOCTH, peanoxmwi B 1871 r.
CIOCO0 M3TOTOBJICHHS OpoMCepeOpSHON JKETaTHHOBOW 3MYJIHCHH.
Co BpeMeHH HM300pETEeHHS 3TOT CIOCO0 MpeTepresl 3HAYUTEIbHBIC

6



YCOBEPLICHCTBOBAHUS, HO CIEAYET OTMETUTh, YTO OCHOBHOM CIIOCO0
COBpeMEeHHOU (hoTorpadmu Takke OCHOBAH HAa MIPUMEHEHHH Tajiore-
HUI0CEPEOPSAHBIX KENTATHHOBBIX (POTOCIOEB.

Bonpmioit Bknan B pasButue QoTorpaguu BHECIH PYCCKHE Yyde-
Hble 1 n3o0perarenu. A. @. I'pexos, C. JI. Jlepurkuii, 1. B. bonapl-
peB, B. B.JlepmantoB, K. A. Tumupszes, E. ®. bypunckuit. M3o0-
Operarens-camoyuka M. B. BongsipeB mpeminoxun cnocod H3roTos-
JICHHUS MPO3pavyHON TMOKOH IUICHKH 3a HECKOJBKO JIET JI0 BBIIYyCKa
MOOOHBIX TNIEHOK aMepukanckor gupmoii «Komakxy». C. A. FOpkos-
CKMH M3rOTOBWJI IITOPHOUIENEBOM 3aTBOP JJIsi KOPOTKUX SKCIIO3HU-
nuii. U. Y. ®uwinneHko CKOHCTPYHPOBaJl MOXOAHYIO (oTosiaboparo-
puto C.JL. JleBuukuii, nuuno 3HaBmuil JI. 7K. M. [larepa, ckoHCT-
pyupoBai ¢pororpaduuecKyro KaMepy ¢ MATKAM MEXOM ISl HABOJIKH
Ha PE3KOCTh (IAaHHBIM CIOCOO HABOAKHM Ha PE3KOCTh HAXOIUT TpH-
MEHEHHE U B COBPEMEHHBIX KPYMHO(OPMATHBIX KaMmepax), a TakkKe
MIPEIUIOKUIT UCTIONIB30BATh IIPU ChEMKE B HEOIAaroNpUsATHBIX yCIOBU-
SIX JJEKTpUudecKyro ayry. E. @. bypuHCKuil sBiIseTCS pOAOHAYalb-
HUKOM cyaeOHo (oTorpaduu.

Ho 1917 r. dotorpaduyeckass NPOMBIIIIEHHOCTh B Poccuu
npakTuiaecku oTcyrcrBoBana. B 1918 r. Ovin co3nan [NocynapcTBen-
Helid ontryeckuid mHCTHTYT (TON), a2 B 1929 r. B MockBe — Hayu-
Ho-uccinenoparenbckuii kuHodotonncturyr (HUK®U). 1o Benu-
koii OTeuecTBEHHON BOWMHBI ObLIO BBIMYIICHO CBBIIIE JCCATH MOJIe-
nei goToanmaparoB, a MOCJIE BOWHBI BO3OOHOBHIICS BBIMTYCK (POTO-
annapaTtoB «P3O/1» 1 Havaycd BBITYCK HOBBIX allapaToB «30pKUN»,
«Kuesy, «3enut», «CMeHa» u ap.

B 70-e rr. XIX B. mpeanpuHUMAIOTCS MOMBITKH HCIIOIB30BaTh
doTorpaduio I 1eIeH pEerHCTpanii W paccienoBaHus. llepBoii
ucnons3oBana ¢ororpaduio dhpaniysckas mommnus (1841 r.). 3arem
coobmmenus 0 otorpadupoOBaHUH TIPECTYITHUKOB TOSBUINCH B beb-
run, [IBeiimapuu u B npyrux crpaHax. B ato Bpems paspabatbiBa-
I0TCS CIIelMalIbHBIE CIIOCOOBI U anmapatypa Uit poTorpagupoBaHus
npecTynHUKOB. CyIIECTBEHHBIX PE3yJIbTaTOB B ATOM o0macTu ao-
ouicst (paHIy3cknii KpuMHHATACT A. BepTHILOH', CKOHCTPYHPO-
BaBIIMH HECKOJNBKO (OTOKaMep MJsi ONO3HABATEILHOH CBhEMKH,
CHhEMKHU Ha MECTe MPOUCIIECTBUS U AJsl CheMKH TpymoB (puc. 1). Um

! Topsanvo FO. Bex xpumunamictukn. — M., 2002. — C. 35.



e ObUTH pa3pabOoTaHbBl NMpaBHIAa CHTHAIETHYECKOW M M3MEpPHUTENb-
HOM (pOTOCHEMKH.

Puc. 1. doroxamepsl Anbhonca beptunbona

Hapsny ¢ ucnonszoBannem Qotorpaduu B po3bICKHOW U Peru-
CTPAllMOHHOM pPaboTe ee BHEAPSAIOT M B CYAEOHYIO 3KCIIEPTH3Y.
B aTOM HampaBieHur MHOTO M TUI0JI0TBOpHO padotan E. @. Bypun-
CKHMIA.

E. ®@. Bypunckuii (1849—1912)

B 1892 r. npu Cankt-lIleTepOyprckoM OKpy>KHOM CyZ€ OH Ha
CBOM CpEJCTBa co3AaeT cyaeOHO0-(hoTorpaduyecKyro J1abopaTopHIo.
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B 1893 r. BmecTo Hee mpu mpokypope Cankr-IlerepOyprckoit cy-
neOHOI manaThl co3JaeTcs MPaBUTENBCTBEHHAs cymeOHo-(hoTorpa-
¢uueckas jaboparopusi, 3aBelOBaHHE KOTOPOH OBUIO MOPYYEHO
E. ®. bypunckomy. B 1912 r. nabopatopus Obuia mpeoOpazoBaHa
B [leTepOyprckuii kaOMHET HAyYHO-CY/NEOHON SKCIIEPTHU3HI, YTO TIO-
JOXKHWIO HAyajgo CO3JaHHUI0 KPUMHMHAIMCTHYECKUX YUPEKICHUN
B Poccun.

PazBuBas mpumenenne (ortorpaduu B CIEICTBEHHOH paboTe,
E. ®. bypunckuii 3aHMMaeTcst pa3padOTKOil MPUEMOB U CPEICTB CY-
neonoit pororpaduu. B ormuume ot I'. I'pocca, pekoMeHI0BaBIIETO
MpUMEHATH GoTorpaduio Ha Beskui cirydait, E. @. bypunckuii cau-
Ta, 9YTO HEOOXOAMMO pa3paboTaTh Mpasuia cyaeOHoi poTorpadum,
KOTOpbIE TOJDKHBI HAWTH OTPask€HHE B 3aKOHE U OBITh 0053aTEeIbHBI-
MU AJ11 UCITIOJIHEHHMS BCEMU.

[TepBoii paboToii Mo Bompocam HCHONB30BaHUs (hoTorpadhuu
B Ooprbe c mpectynHOCcThiO cTana kaura C. M. IlotamoBa «Cyne6-
Has ¢ororpadus» (1926 r.), B KOTOPOH OH Jla) onpeenenue cyaeo-
HOW (oTorpadum Kak CHUCTEMBI «HAYYHO BBIPAOOTAHHBIX METONOB
¢dororpaduveckoil CbeMKH, MPUMEHIEMOW B HEJISIX PACKPBITHS Tpe-
CTYIUICHUI U MPEICTABJICHUS CYIy HArJSIIHOTO JIOKA3aTelbCTBEHHO-
ro Matepuana»'. PaboTa Belmepxkana TpH M3NaHHA. B mocienHem
n3nanuu (1948 r.) aBTop pazmenui cucremy cyaeOHol ¢dotorpaduu
Ha cyneOHo-onepaTuBHYI0 (poTtorpaduro u cynedHO-poTorpaduuec-
Kylo aKcrepTusy. [lepBasi, Mo ero MHEHHIO, COIEPKHUT METOIbI 3arie-
yarieBaoued pOTOChEMKHU: CUTHAIETHUECKUM, METPUUECKUI, Mac-
MITa0HBIA, PENPOyKIIMOHHBINA U JICICKTUBHBIA. BTOpas oxBaThiBaeT
TPH BHJA JKCIEPTHU3BL: IJISi YCTAHOBJIEHHS TOXKIECTBA, BBISIBICHUS
HEIOCTYNHBIX OOBIYHOMY 3PEHHMIO AeTaylel W AJisl OOHApY>KEHUsI He-
BuauMoro. Takoe nenenue GoTtorpaduu HOCUT OTHOCHUTENHLHBIN Xa-
paxTep, Tak KaK OJHU U T€ e METOJbl U MpUeMbl GoTorpaduueckoit
CbEMKU MOT'YT B HNPHUHIUIIC MPUMEHATHCA KaK CJICHOBATCIIEM, TakK
U 9KCIIEPTOM-KPUMHUHAITUCTOM.

Bce i mmpokre BO3MOXXHOCTH TIO3BOJISIIOT UCIOJIB30BaTh (o-
Torpapuiro B OMEPaTUBHO-PO3BICKHOM, CIICICTBEHHOM, JKCIIEPTHON
u cyaeOHo npakTrke. Ha BO3MOXKHOCTH UCTIONB30BaHUs HOTOCHEM-

! Cwm.: Homanos C. M. Cyne6uas pororpadus. — M., 1926. — C. 134,



KU KaK cpecTBa (pUKCaIiy JOKa3aTeIbCTBEHHON HH(OPMAIH IpsiMo
YKa3bIBaeTCs B 3aKOHOIAaTeNbCTBE: CT. 166, 179, 189 u np. YIIK PD;
cT. 55,77, 184, 185 u np. I'TIK P®; ct. 64, 77, 78, 89 u np. AIIK P®;
cT. 26.5,26.7, 27.7—27.9 u np. KoAIl P®.

Ha ocHoBe poctxenuii oOmieit ¢pororpaduu BO3HUKIA U pa3-
BWJIACh KPUMHUHAIUCTUYECKas (ortorpadusi, Kak caMoCTOsATEIbHAS
OTpPaCilb KPUMUHAIUCTUIECKON TEXHHUKH.

Takum oOpas3oMm, cyaeOHas ¢ororpadusi SBISETCS CaMOCTOS-
TEJNBHBIM pa3fesioM KPUMHHAIMCTUYECKON TEXHUKH U TPEACTaBIIsET
co00if Hay9HYIO CHCTEMY pa3padOTaHHBIX CPENICTB, METOJIOB, CIICIIH-
aJIBHBIX TPHEMOB U BHJOB ()OTOCHEMKH, HCIIONIB3yEeMbIX NPH COOH-
panuu, (QUKCAIMK, UCCIEIOBAHUHU JOKA3aTENLCTB B LEISIX PACKPBI-
THS, PAcCIIOBaHUS M TPEXYNPEKICHUS MPECTYIUICHHH, a TaKKe
IS 3aJIepKaHuMs IPECTYITHUKOB .

Cynebnast Qororpadusi pa3pabaTbIBa€T METOIbI W IPHEMEI,
mpuUMeHsieMble Uil OOHapyXeHus, PUKCAlUU U HCCIeJOBaHUs CY-
NeOHBIX JOKA3aTEeNbCTB.

Hayunblie 0CHOBBI Cy1e0HOM (oTorpaduu:

— TIOJIOKEHUS] KPUMUHATMCTUKU O paboTe C BeleCTBEHHBIMU
J0Ka3aTeIbCTBAMH;

— OCHOBHBI€ TIOJIOKEHUS Teopun o01Ier GoTorpaduu;

— PEKOMEHJJAllY TI0 MPaBUIILHOMY O(hOpMIIEHHIO BEIOOPY (o-
TOAMMAapaTyphl, YCIOBUI CHEMKH U MOCTOOPa0OTKH (hOTOMATEPHATIOB;

— TpaBWIa MPUMEHEHUS CHEIUATIBHBIX (OTOrpauuecKux me-
TOJIOB.

®doTorpadus 1 BUICO3aNUCHh UCTIONB3YIOTCSA KaK KaueCTBEHHBIE,
JOCTYITHBIE W HaJCKHBIE METOABI (UKCAMHA KPUMUHATHCTHICCKU
3HaunMoi nHpopmarmu. Kpome toro, ¢ororpadus m Bumeo3anuch
SBJSIFOTCSL JIYYIIMMH CPEJICTBAMU B IPOIECCYaIbHOM acIeKTe JIs
(uKcanyy COOBITHI, OTICIBHBIX CICACTBEHHBIX JICHCTBHIA, 00BEKTOB
M HCCIIeIOBaHMs JI0Ka3aTenbcTB. PoTorpaduueckne CHUMKH T103BO-
JSIOT BOCIPUHUMATH 3arlevyariieHHble OOBEKTHl B MPEJIMETHO-
MPOCTPAHCTBEHHOM (hopMe U B OOJIbIIIEM 00BEME, UM ITO TIO3BOJISET
UX CIIOBECHOE OIMCAHUE B IMIPOTOKOJIE CIECICTBEHHOTO ICHCTBHSI.

Y Cyoe6uas pororpadus : yueG. LIA CTYICHTOB BBICUIHX ydeO. 3aBeNCHHII,
obyuatonuxcs 1o crer. «Cyne6nas skcrieprusza». — CII6. : ITurep, 2005. — C. 11.
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IIpexae yeM mepelTy K U3yYEHH0 METOJIOB, IPUEMOB U BUOB
CBEMKH KPUMHHATUCTHYECCKOH (oTorpaduu, HEOOXOAUMO O3HAKO-
MUTBCS C OCHOBaMU 0011el oTorpaduu.

Bompocer mpuMenenus gororpadur B KpUMHHAIHCTUKE B TI0-
cliemHee BpeMs HE TONBKO HAXOISATCS B IOJE 3PEHUS YICHBIX-
KPUMHUHAIIMCTOB W MPAKTHKOB, HO M TBOPYECKH COBEPIICHCTBYIOTCS
VMU KaK B HAaIPaBJICHUU UCIIOIb30BAHUS COBPEMEHHBIX JOCTIDKECHUIN
HayKN ¥ TEXHUKHA B OOJACTH MONyYEHUS BU3YaIbHON WH(pOpMAIIH
JUIA TIeTiell KPUMHUHAINCTUKA, TaK W B HAIPABJICHUSX IPABOBOTO
MNPUMCHCHHS HOBBIX HAYYHO-TCXHHUYCCKUX CPCACTB U IMpOLCCCyalb-
HOTO 0(hopMITEHUS Pe3ynbTaTOB (poTorpadUpOBaHUSI.



1. OcHoBbI 001IEH (hoTOrpadhru

1.1. IlpemmecrBeHHUKU
COBpPEeMEHHOro goroammapara

[TpooOpa3zom coBpeMeHHOTO (hoToammaparta sBISIETCS Kamepa-
o0ckypa (nart. obsciirus — TeMHbIIT) — NOPOCTEHIINIT BU YCTPOICT-
Ba, TO3BOJISIIONIETO TONY4YaTh ONTHYECKOe M300pakeHHe OOBEKTOB.
[Ipencraisier coOON CBETOHEMPOHUIIACMBIN SIIUK C OTBEPCTHEM
B OJTHOH M3 CTEHOK M DKPaHOM (MAaTOBBIM CTEKJIIOM WJIM TOHKOM Oe-
JI0¥ Oymaroii) Ha IPOTHBOIIOIOXKHOM CTEHKE (pHC. 2).

Jlyum cBeTa, MPOXO/s CKBO3b OTBEPCTHE AMAMETPOM MPUOIH3H-
TenpHO 0,5—b5 MM, cO371a10T IepeBepHyTOe H300paXeHHe Ha SKpaHe.
Ha ocHoBe kamepbI-00CKypbI OBUTH CO3/1aHbI HEKOTOPBIE (HOTOKaMEepHI.

Puc. 2. Kamepa-o6ckypa
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http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

[lepBble KaMepbI-0OCKYpBI MPEACTABISUIN COOOI 3aTEeMHEHHBIE
TTOMeTTeHHS (MIH OOJIBITHE SIIUKKM) C OTBEPCTHEM B OTHOM M3 CTCH.
YnomunaHus 0 kKamepe-o0ckype BeTpeuaroTes emie B [V B. 10 H. 3.
[ocnenoBarenu kuraiickoro guiaocodpa Mo [u — MoucTsl — omnu-
caJli BO3HHKHOBEHHE NIEPEBEPHYTOI0 N300paKECHNS HA CTEHE 3aTeM-
HEHHOW KOMHATHI. YTIOMUHAHHS O HEH BCTpEYArOTCA M 'y APHUCTOTe-
ns. Apabekuii pusuk m matematuk X B. OH anmb-Xaiicam (Aubra-
3€H), U3ydas Kamepy-oOCKypy, CAeNlal BBIBOA O JTUHEWHOCTH pac-
MIPOCTPAHEHUS CBETA.

Cyns 1o Bcemy, epBBIM UCIOIB30BAT KaMepy-00CKypy IS 3a-
pucoBok ¢ Hatypsl JleoHapno na Bunun. OH Takxke moapoOHO Omu-
can ee B «Tpakrare o suBormcn». B 1686 . 1. Llan cipoekTipoBan
MOPTaTUBHYIO KaMepy-00CKYypY, OCHALICHHYIO 3€PKaJIOM, Pacrojo-
KEHHBIM TOJ YriioM 45° U MmpoenupoBaBIIMM H300pakeHHue Ha Ma-
TOBYIO TOPH30HTAIbHYIO IJIACTHUHY, YTO MO3BOJMJIO XYAOKHUKAM
MEPEHOCUTD Teli3aku Ha Oymary (puc. 3).

Puc. 3. Kamepa-o6ckypa Jleonapao na Bunuu

Mmuorue xynmoxxuuku (Hampumep, SI. Bepmeep) ucmonb3oBamu
KaMepy-oOCKypy IJIsi CO3IaHWsS CBOMX TPOM3BEICHWI. TeH3axeH,
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http://ru.wikipedia.org/wiki/%D0%98%D0%B1%D0%BD_%D0%B0%D0%BB-%D0%A5%D0%B0%D0%B9%D1%81%D0%B0%D0%BC
http://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4%D0%BE_%D0%B4%D0%B0_%D0%92%D0%B8%D0%BD%D1%87%D0%B8
http://ru.wikipedia.org/wiki/1686_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/1686_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D0%BC%D0%B5%D1%80,_%D0%AF%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%B9%D0%B7%D0%B0%D0%B6

MOPTPETOB, OBITOBBIX 3apHCOBOK. KaMephl-0OCKypHl TeX BpeMeH
TIPEACTABIBUIA COOOM OOJBINKE SMTUKA C CHCTEMOM 3epKasl Il OT-
KJIOHEHHs cBeTa. YacTo BMECTO MPOCTOTO OTBEPCTHUS UCTIONB30BAJICS
00BeKTUB (0OBIYHO OJMHOYHAS JIUH3A), YTO TO3BOJISUIO 3HAYUTEIHHO
YBEIUYUTH SIPKOCTh H PE3KOCTh n3o0paxkeHus. C pa3BUTHEM ONTUKH
00BEKTUBBI YCIOKHSITUCH, & MOCIIe H300PETEHHUSI CBETOUYBCTBUTEb-
HBIX MaTepHaJiOB KaMepbl 00CKypa CTalu (hoToanmnapaTaMu.

OpmHako ¥ B HacTOsIIEe BpeMs HEKOTOphIe (poTorpadbl HCIIOh-
3yIOT TaK Ha3bIBaEMbIC «CTCHOIBDY — (POTOANmapaThl ¢ MAICHHKUM
OTBEPCTHEM BMeECTO OO0BeKTHBA. M300pakeHus, MOIyYCHHBIC MPH
MOMOIIY TaKUX KaMep, OTINYAIOTCSl CBOCOOPA3HBIM MATKUM PUCYH-
KOM, HJICAThbHON IMHEHHON NEepCHeKTUBOW W OOJBIION TITyOMHOM
PE3KOCTH.

B nodororpadudeckyro spy npuMeHsIach TaKKe KaMmepa-JIrolu-
na, uzobperennas B 1807 r. anrnumiickuMm ¢usuxom Y. X. Bommacro-
HOM — YeThIpEeXTpaHHasl MPU3Ma, IMOJI ONPEICIICHHBIM YIIIOM 3PCHHUS
COBMEIIAIoNIasi MHUMOE H300pa)keHue Mei3axka ¢ JUCTOM Oymarw,
Ha KOTOPOM JIENAETCS 3aPHCOBKA.

1.2. YerpoiicTtBo poTroanmmapara

OCHOBHBIMH y3JIaM{ M M€XaHW3MaMHU (OTOArIaparTa sSBISFOTCS:
CBETOHENIpOHHIIaeMass Kamepa (KOpIyc), OOBEKTHB, JIIEKTPOHHBIH
3aTBOpP, YCTPOWCTBO ISl OMPENENICHUs] TPAHUIl H300pKCHHUS —
Buaouckarens. Kpome Toro, B gortoanmapat MOryT BBOJUTHCS yCT-
policTBa, oOecreyMBaOIIe HEKOTOPble CEpBHCHBIE (YHKLIUHU
(BcTpoeHHas JIaMTIa-BCTIBIIIKA, aBTOCITYCK, MUKPOIIPOIIECCOPHI, MOJI-
HOCTBIO aBTOMAaTH3HMPYIOLIME MOATOTOBUTENBHBIE CHEMOYHBIE OIle-
paLuu ¥ T. 1).

CpeToHeNnpoHUIIaeMasi KaMepa SIBIISIETCS KOPITyCOM, OCHOBOH
(dotoanmapaTta, 00BEAUHSIONMEN BCE Y3JIbI U MEXaHU3MBI, CITY)KHUT
utst 3amutsl [13C-MaTpUIBIT OT NOMAJAHHS HA Hee MOCTOPOHHETO
cBeta. B mepenHeil yacTu kaMepbl yCTaHOBJIEH OOBEKTHB, a B 3a-
Heit — ¢okanapHas mrockocts ¢ [I3C-maTpurieii (puc. 4).

! I3C — npubop ¢ 3apsa10B0ii CBA3BIO.
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http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%B8%D0%B2
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BD%D0%BE%D0%BF
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D1%80%D0%B0-%D0%BB%D1%8E%D1%86%D0%B8%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D1%80%D0%B0-%D0%BB%D1%8E%D1%86%D0%B8%D0%B4%D0%B0

Puc. 4. YcrpoiicTBo npoBoii 3epKaIbHON (POTOKaMEpHI:
1. CBeToHENIPOHNIIAEMBIii KOpIyc KaMmepsl. 2. KHomka cmycka 3aTtBopa.
3. Bunouckatenb. 4. O0bekTuB. 5. 3epkaio. 6. DokanbHas MIOCKOCTh
(IT3C-matpuna)

O0beKTHB — Ba)KHAsl 4acTh (poToarnmapara, MpeacTaBisieT co-
0011 37IEKTPOHHO-ONTUYECKYIO CUCTEMY, COCTOSIIYI0 U3 HECKOIBKHX
JIMH3 B OIIPaBe, MOCPEACTBOM KOTOPOH (opMUpyeTcst H300pakeHHe B
(hOKaNBHOH MIIOCKOCTH.

CoBpemeHHbIe UGPOBBIE (PoTOANTIAPATHI JENATCS Ha JIBE OC-
HOBHBIE TPYNIBL: (POTOKaMepBl CO CMEHHOHN ONTUKOU (puc. 5) u ¢o-
TOKaMepbl C MOCTOSIHHOM (HECMEHseMO) oNnTHKON (KOMIAKT Kame-

ps1) (puc. 6).

Puc. 5. ®oTokamepsl CO CMEHHOH ONTHKON
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Puc. 6. DoToKaMephI ¢ MOCTOSIHHOM (HECMEHIEMO) OTITHKOM

JIBe TnaBHBIE XapaKTEPUCTUKA OOBEKTHBa — 3TO (POKYCHOE
pacCTOsIHUE U CBETOCHIIA.

OcHOBHas XapakTepucTHka oObekTHBa (oToammapata — ¢o-
KycHoe paccrosHue (oOo3Hawaercsi OykBoi f) — 3T0 paccrosiHue

OT IleHTpa (OKYyCUPYIOIIeH NHH3BI a0 (POKATBHON IUIOCKOCTH
(TT3C-martpuiipr) (puc. 7).

[ L

]

Puc. 7. 3nauenne GOKyCHOTO pacCTOSHAS B 3aBHCHMOCTH
OT XapaKTEePUCTHKN 00BEKTHBA

B 3aBHCHMOCTH OT 3TOT0 OOBEKTHBBI JCISATCS Ha JBE OOJIBIINE
IPYIIBL: TUCKPETHBIC (MMEIOT TOJIBKO OJHO (POKYCHOE pACcCTOSHHE,
Hanpumep, 24 MM, 50 mm, 200 MM H T. 11.) ¥ TpaHC(HOKATOPHI, B IPO-
CTOPEUUH «3YMBI» (MMEIOT AHana3oH (OKYCHBIX PaccTOSHHNA: 28—
70 MM, 70—200 MM, 28—300 mm). [IpenmyinecTBO IHUCKPETHBIX
OOBEKTHBOB B MaJOM Bece, KOMIIAKTHOCTH, OOJbLICil CBETOCHIE,
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Oosiee BHICOKOM KaueCTBE KapTHHKU MPU MPOYHMX PABHBIX yCIOBHSX.
[TpenmymiecTBO TpaHC(HOKATOPOB — YHUBEPCATBHOCTH (OAMH 3yM
CIOCcOOCH 3aMEHUTh HECKOJBKO JTUCKPETHBIX OOBEKTHBOB) U OIEpa-
TUBHOCTb, C KOTOPOH BO3MO>KHA OBICTpasi CMEHA yIJla ChEMKH.

Cserocuna 00BEKTHBA — 3TO €r0 CHOCOOHOCTH IPOITYCKaTh
cset. Kakas-To gacTh cBeTa Bcerga TepseTcsi, Ipoxos yepe3 00beK-
TuB. Yem Oonblie cBeTa UMEET BO3MOKHOCTD HMPOIYCTUTh OOBEKTUB
gepe3 CHCTEMY JINH3, TeM OOJIbIIIE €T0 CBETOCHIIA.

I'maBHBIE ONTHYECKHE XapaKTEPUCTUKH OOBEKTHBA 00O3HAYa-
FOTCS Ha OTpaBe MepeIHel JIMH3BI PII0M ¢ HazBaHueM (puc. 8).

o LENS EF SOmm‘:%l
N :

Puc. 8. O603HaueHNs1 Ha 00BbEKTHBE (POKYCHOTO PACCTOSIHUS M CBETOCHIIBI,
rae 50 mm — sto ¢okycHoe paccTosiHuE, a 1:1.2 — cBeTocuia 00beKTHBA

Benuunna yria nzoOpakeHuss oObekTHBa (poToarmapara omnpe-
JIesIeT ero Ha3HaYeHHe. BCIo ONTHKY MOXHO pa30UTh Ha HECKOJIBKO
IPYIIL CYNEPUIMPOKOYTOIbHBIE, ITUPOKOYTOJbHBIE U HOPMAaJIbHBIE
00BEKTHBBI, TETEO0HEKTHBEI, MAKPOOOBEKTHBEI (pHC. 9).

HopmManbHbii
obbekTHs

o

P POKOy
obbexTus obvexTus

MakpooGbexTus
TeneoGuexTus -

Puc. 9. Bunsl 00bEKTHBOB
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1. CyneprmpokoyronbHbie 00bekTHBbI (pumman fish-eye — poi-
Owmif trma3) ¢ QokycHpIM paccTossHuEM OT 8 10 15 MM. OHEH MoOryT
uMeTh yrou 3peHus no 180°, mostomy doTorpadus, BhIOTHEHHAS
MPU UX TIOMOIIH, BBITJISIINT, KaK KapTHHKA U3 IBEPHOTO Tiaska. Jla-
JICKO HE BCE IIUPOKOYTOJbHUKH SIBIAIOTCS (UILASMH, TaK Kak (u-
mail — 3TO MMEHHO OOBEKTHB, KOTOPHIH WMEET HCKa)KEHUs, Ipe-
Bpallamole H300paKeHne B «Iy3blpb». JlaHHbIE OOBEKTHUBHI HC-
MOJIB3YIOTCS ATl TIOJIyYeHHS C(EepUvecKuX MaHOpaM C OXBATOM OK-
pyxaromeii Teppuropuu 360°. Bornee moapo6HO 0 MPUMEHEHHH Ta-
KOro Tuma 00beKTHBa OyIET N3JI0KEHO B CIIEAYIONIEH IiaBe.

2. lllupokoyronbHble 0OBEKTUBBI — 3TO OOBEKTUBHI C (POKycC-
HBIM paccTossHueM OT 15 1o 35 MM, 6e3 sIpKO BBIPa)KEHHBIX HMCKaXKe-
HUM, MMEIONIME IIMPOKHH Yroll 0030pa, MO3BOJSIONIUN CHUMATh
B TECHBIX TIOMEIICHHUAX (HAIIpUMeEp, PU OCMOTPE MeCTa MPOHCIIECT-
Bust (puc. 10)).

Puc. 10. IIpuMep cheMKH IIHPOKOYTOTEHBIM 0OBEKTHBOM
C U3MEHAEMBIM (POKYCHBIM PAaCCTOSHHEM

3. HopmasbHbie 00BEKTHBBI ¢ (POKYCHBIM PacCTOSIHUEM OT 35 10
85 mm. JlaHHBINA TUana3oH OH30K K TOMY, KaK BUIUT YEJIOBEUSCKUN
rna3 (ero ¢okycHoe pacctosiHre okono 50 mm). HaunHaercs quana-
30H C YMEPEHHOTO IMIMPOKOTO yria M 3aKaHYWBAETCS YMEPEHHBIM.
Macmrad nmpeIMeToB U OXBaT CIEHBI OyIE€T COOTBETCTBOBATh UEJIO-
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BEYECKOMY BOCTIPHSATHIO PEaTbHOW JKU3HA. DTH OOBEKTHUBBI TOIXO-
IST JUIS CUTHAIETUYECKOH (POTOCHEMKHM JKHBBIX JIHI] W OIMO3HaBa-
TeabHOU (POTOCheMKH TpymnoB. O0bekTUB (oToarmapara ¢ (GUKCUPO-
BaHHBIM (DOKYCHBIM paccTosiHueM 50 MM (yroi moJst 3peHust 46 © —
YTOJI TIOJNISL 3PEHMsSI YeJIOBEKa) CUMUTAETCS YHHBEPCAIBHBIM, TaK KaK
MM MOYKHO CHSTH ITPaKTHUYECKH JIF000# 00beKT miu mpeamet (puc. 11).

01/01/200%' 03:36:57

Puc. 11. Tlpumep CheMKH CTaHIAPTHBIM 00BEKTHBOM
¢ (PUKCHPOBAHHBIM ()OKYCHBIM PACCTOSIHUEM

4. TeneoObEKTUBBI — OOBEKTUBBI ¢ OKYCHBIM PACCTOSHHEM OT
85 mm. /Iuanazon ymepenHoro u cpeaHero 85—200 MM HCIONB3YIOT
U CheMKH OOBEKTOB KPYIHBIM InIaHOM. Hambomee pacmpoctpa-
HeHHble TeneBoObekTHBEI — 200—400 mM. B mpormecce paccneno-
BaHUsI MPECTYMJICHUN U JJIs1 (PUKCAIUH CIICIOB MPECTYIUICHUI aH-
Hble OOBEKTHBBI MPAKTHYECKH HE MPUMEHSIOTCS, HO Ul Iejeit
¥ 3324 ONepaTHBHON (POTOCHEMKH OHH HE3aMEHUMBI.

TakuMm 00pa3oM, OCHOBHBIMH XapaKTEPUCTHKaMU OOBEKTHBA
SIBJIIIOTCS: TJIaBHOE (DOKYCHOE paccTosiHue (MM MpocTo (HOKYCHOE
paccTosiHUE), CBETOCHIIA, YTOJ IMOJSl H300paKEeHUSI M pa3pelaromas
cuna. Hambonpiee npakTuyeckoe 3HaueHUE UMEIOT (POKYCHOE pac-
CTOSTHHE, CBETOCHIIA M YTOII TOJIST H300paKeHUSI.

B coBpemenHnoM 1udpoBoM ¢oToamnmapaTe poib (HOKaIbHOH
IUIOCKOCTH, Ha KOTOPYIO (oKycupyeTcs H300paKeHHue, HrpaeT
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I3C-marpuua, unu CCD-matpuma (cokp. ot auri. Charge-Coupled
Device), — crenpanu3upoBaHHas aHAJIOroOBas WHTETPalIbHAss MUKPO-
CXeMa, COCTOSIIAs U3 CBETOUYBCTBUTELHBIX (POTOMMO/IOB, BHITOIHEH-
Hast Ha OCHOBE KPEMHHsI, UCTIoJb3ytoras Texuosoruto [13C (puc. 12).

Puc. 12. TI3C-matpuna

[13C-maTpumia COCTOWT W3 TMOJMUKPEMHUS, OTICICHHOTO OT
KPEMHHUEBOW TOJIONKKH, Y KOTOPOH MPH Mojiaue HAMPSHKEHUS Yepe3
MOJIMKPEMHHUEBBIE 3aTBOPHI U3MEHSIOTCS 3JICKTPUUSCKUE MOTCHIIMA-
JIBI BOJTU3U DJIEKTPOIOB.

J1o SKCTIOHUPOBAHUS TOJAaYeH ONpeaeICHHOW KOMOWHAIINK Ha-
MPSDKEHUH Ha DJICKTPOJBI MPOUCXOJUT cOpOC BceX paHee oOpaso-
BaBIIUXCS 3aps/I0OB M TPUBEIACHHE BCEX DJIEMEHTOB B HJICHTUYHOE
COCTOSTHHE.

Jlanee koMOWHANWS HAIPSDKEHWUH Ha AJIEKTPOJAX CO3JaeT TO-
TEHIIHAIbHYIO SIMy, B KOTOPOH MOTYT HaKaIUIMBAThCS AJICKTPOHBI,
0o0pa30BaBIKECs B JaHHOM ITHKCEIIe MAaTPHUIILI B PE3yJIbTaTe BO3ACH-
CTBHS CBETa MPHU SKCIIOHUPOBAHWHU. UeM MHTEHCHUBHEE CBETOBOM I10-
TOK BO BpEMS SKCITO3UIINH, TeM OOJIbIIE 3JIEKTPOHOB HAKATUIUBACTCS
B MOTCHIIMAJIBHON sSIME, COOTBETCTBEHHO, TEM BBIIIC UTOTOBBIN 3apsi/]
JIAHHOT'O THKCEIS.

ITocrie 3KCHOHWMpOBaHUS TOCIENOBATEIbHBIE H3MEHEHUs Ha-
MPSDKEHUS Ha 3JIEKTpoaax (GOPMUPYIOT B KaXKIOM IMHUKCEIC U PIIOM
C HUM paclpeleeHue MOTSHIINAI0B, KOTOPOE MPUBOIUT K IepeTe-
KaHHWIO 3apsja B 3aJaHHOM HAMpPaBJICHHH, K BBIXOJHBIM 3JIEMCHTAM
MaTpPHIIBI.
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http://dic.academic.ru/dic.nsf/ruwiki/6161
http://dic.academic.ru/dic.nsf/ruwiki/940793
http://dic.academic.ru/dic.nsf/ruwiki/940793
http://dic.academic.ru/dic.nsf/ruwiki/39206
http://dic.academic.ru/dic.nsf/ruwiki/6514
http://dic.academic.ru/dic.nsf/ruwiki/338067
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BA%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D1%8F_(%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%BA%D1%81%D0%B5%D0%BB

Kpomn-dakrop (ot auria. Crop — obpesats, factor — muoxwu-
TeNnb) — B IU(poBoH GoTorpaduu OTHONICHUE JIMHEHHBIX Pa3MEPOB
CTaHIapTHOrO Kaapa 35 MM (DOTOIUIEHKH K TaKOBBIM Kaapa pac-
CMaTpUBacMOil KaMmepbl. BONBIIMHCTBO CEHCOPOB BBIMTYCKAaEMBIX
(POBBIX KaMep HMMEIOT pa3Mep, MEHBIIWH, YeM y IUIEHOYHOTO
kanpa 24 x 36 mm (puc. 13). I[Ipu ucnonbp3oBaHuu 00BEKTHBA, pac-
CUUTAHHOI'O Ha 3TOT Kajp, Ha CEHCOP MPOELUUPYEeTCs TOJIBKO LEH-
TpanbHasi 9acTh M300paKEeHHs, a OCTaBIIasiCs «00pe3aeTcs’» KpaeMm
MaTpHIBL.

Y DSLR-kamep (cokp. or anrn. digital single-lens reflex ca-
mera — UuQpoBoii 01HOOOBEKTHBHBIN 3epKaIbHBIA (hoTOAIaApPaT)
Kpon-(akTop neKuT oO0bryHO B mpeaenax 1,3—2,0. Cpean HHX
Hanbonee pacrpocTpaneHbl Kpomn-akroper 1,5 m 1,6 (cTanmapT
APS-C) u 2 (cranmapr 4:3 (*/5 1 muxpo “/3)).

36

35 MM nnéHka,
nonHopasmepHasa MaTpuua

Puc. 13. CootHomenne pa3mepoB pa3nuaHbIx [13C-MaTpuIl ¢ pa3MepaMu Kaapa
36 x 24 MM TpagHUITHOHHOH (HOTOIICHKN

Takum 00pa3oM, Tpu CpaBHEHHUH C TPATUIMOHHON (oTorpadu-
el OTYETIIMBO MPOCMATPUBACTCS PsIi MPEUMYIIECTB MU(POBBIX TEX-
HOJIOTHH:

— ONEPaTUBHOCTH MPU H3roToBieHUM (hoToOTIEeuyaTkoB. Ilepe-
Jada nuQpoBoil HHPOpMAIIUU Ha OOJBIIUE PACCTOSHUS TPU TTOMOIIIH
MOPTATUBHOTO KOMITHIOTEPA U COTOBOTO TenedoHa;

— BO3MOXXHOCTh TIPOCMOTpa TIOJYYEHHBIX (POTOCHHUMKOB Ha
KUJKOKPUCTAIUTMYECKOM JHCIIee (MMEETCS BO MHOTHX MOJECIISAX
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un(poBEIX (oTOANIapaToB), MOHHTOPE KOMIIBIOTEpA. YIIydIIeHHE
KadecTBa M300paKEHHs TO3BOJIAET MOTydaTh CHUMOK 0e3 myOmupo-
BaHUs U U3TOTOBJICHUS MPOOHBIX KaApOB ISl IPOBEPKU MPaBHILHO-
CTH DKCIIO3UIINY;

— BO3MOXHOCTb ChEMKH YepHO-0EJIOr0 TeKCTa C MOCIe Ty FoIIeH
ero o6pabOTKOW MPOrpaMMON pacTOo3HABaHUSA TEKCTa, T. €. BHITION-
HeHue GYHKLIUHN CKaHepa;

— KpOMe 3alnch ITUGPOBOTO U300paKeHMUI, BOZMOXKHA 3aITUCh
B (paiin momodmHHUTENPHON MH(OpPMAINH, BKIIOYAOIIECH MOAPOOHbIE
CBCACHHUA O PCIKUME CbEMKHU U BCJIMYUHAX SKCIIO3UITUU (B CHCHI/I(bI/I-
Kallul KaMepbl JOJDKHO OBITh YKa3aHO, YTO OHAa IOAJEPKUBACT
cranmapt Exchangeable Image File format (EXIF));

— ChEMKa KOPOTKUX BHIIEO(ParMeHTOB, B Pe3ysbTaTe KOTOPOi
co3maercs Buaeodaiin B dpopmare AVI, MOV, MPEG c vactoroii
15—25 xanpoB B CEKyHAY;

— 00beTMHEHUE HECKOJIBKMX CHUMKOB B KOJUIAX;

— BO3MOXKHOCTb XPaHUTbH 3JIEKTPOHHBIE M300pa)KCHUSI HEorpa-
HUYCHHOE BpeMsl Oe3 MOTepH KauecTRa;

— yMeHbllleHHe (PMHAHCOBBIX 3aTpart, TPYJA03aTPaT | T. 1.

1.3. YyscrBureasnocts ISO, nuadpparma
U BBIJIEPIKKA

Juist kakaoro Kaapa TpedyeTcs: onpeie]IeHHOE KOJTHYECTBO CBe-
Ta (9kcno3uuus). B ¢oroanmapare ectb Tpu BO3MOXKHOCTH JO3HPO-
BaTh CBETOBOH MOTOK: IuadparMa, BbIIEPKKA H UyBCTBHTEIBHOCTb.
UyBCTBHTEIILHOCTh HCIOIB3YETCS JIMIIb B TEX CIydasX, KOTJa CH-
Tyalusi He TO03BOJISIET M3MCEHATh BBIIEPXKKY W auadparmy. Kpowme
KOHTPOJIsI IOCTYIUIEHHS CBETAa Ha MaTpUIly, BhIJIEpKKa U Auadpar-
Ma — 3T0 3((HEeKTUBHBIE XY/I0)KECTBCHHBIC HHCTPYMEHTHI.

YyserButeabHocTh 1SO — 310 TexHuyeckoe moHstue, 000-
3HAYalollee YyBCTBUTEILHOCTh MaTpUIBl K cBeTy. OHa HampAMYyIO
cBs13aHa ¢ KonumdecTBoM 1mymoB. IIpu ISO 100 curnan cHumaercs
¢ matpuibl 6e3 ycunernus, mpu 200 — ycunuBaercs B 2 pa3a u T. 1.
[Ipu nr000M ycHJICHHM TOSBIAIOTCS NMOMEXH W HCKaKeHHA. Yem
Oonblie ycuieHue, TeM Oonblie MoO0YHBIX 3()(HEKTOB — IIyMOB,
a cJIe/10BaTeJIbHO, pa3Mep 3€pHa y IJICHKU KpyIIHee.
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VIHTEeHCHBHOCTH IIYMOB pa3jinyHas Ha pa3HbIX kamepax. Hauwm-
Has ¢ [SO 600 anms monmydeHns KadeCTBEHHOTO Kajpa HaJa0 MCIOJb-
30BaTh MPOrPaMMBI ISl LymoroaasieHus (puc. 14).

a) 0)

Puc. 14. TIpumepbl HOTOCHUMKOB, BBITIOJIHCHHBIX B PABHBIX YCIOBHUSX C Pa3HBIMHU
nokazarensamu 1SO:
a) 1ISO 100; 6) ISO 1200

Huadparma (ot rped. diaphragma — neperopoka) — 31eMeHT
KOHCTPYKIIUM OOBEKTHBA, OTBEYAMONIMI 3a JUAMETP OTBEPCTHH,
MPOIYCKAIOIIETO CBET HA CBETOYYBCTBUTEIHHYIO MOBEPXHOCTH ((o-
KaJIbHYIO TIOCKOCTB) (puc. 15).

Ha coBpemenHbIX QoTokamepax nuadparma oOo3HaUeHa OYK-
Boii f.

Puc. 15. lnadpparma
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Hnadparma umeer obosznadenue /2.8 umm f:2.8, ompenensercs
KaK OTHOIICHUE (JOKYCHOTO PACCTOSIHHS K JUAMETPY BXOJHOTO OT-
BepcTHs OO0BbekTHBA. OUYEHb YacTO IMYTAlOT MOHSTHS OTKPHITOMH,
Oonbioit muadparmel (f/2.8) u Gonpmoro quapparMeHHOTO YHUCIIA
f/16. Yem MeHbIlle 4uciio B 0003HaUYCHUH quadparMbl, TeM OOJIbIIE
oHa oTkpbITa (puc. 16).

a) 0) B)

Puc. 16. PaGoTa nprcoBoii (JIenecTKoBoi) quadparmsl:
a) 1/2.8; 6) f/5.6; B) f/11

JlroOble m3MeHeHus (Mo mikajgaMm (oToarmapara) SKCIIO3UITUH
MPOUCXOJAT ¢ maroM B | crymeHb. MeHsist 3HaueHne auadparmbl
Ha eJUHHUILY, U3MEHIEM KOJIMYECTBO CBETa, MOMAJAIONIeT0 B KaMepy,
B 2 pasa. [ng TOYHOCTH, eciu 3TO HEOOXOIUMO, CTYNEHb AEIAT Ha
TPETH.

Juadparma — o4eHb MOLIHBIA BU3YyaJIbHBIH HHCTPYMEHT. Mak-
CHUMaJIbHO OTKpbITas Auad)parMa JaeT O4eHb MAJCHBKYIO TITyOMHY
pe3ko u3o0paxkaemoro npocrpancrea (I'PUIT). Mansiii I'PUIT Bu3y-
QJILHO BBIJIENSET 00BEKT HAa Pa3MBITOM (oHe.

Hns nonydenust Oonbioit ['PUIT ucnones3yercss MakcuMalibHO
3akppITas avadpparma. YToObl MOTYdUTH OOJNBIIYIO TIYOHHY pe3KO-
CTH B KaJIpe, UCIIONIB3ylTe quadparMeHHOe YHCIIO OT § 1 OoJIbIIIe.

Briaep:kka — MHTEpBaJ BpEMEHH, HA KOTOPBI OTKpPBIBACTCS
3aTBOP VIS MPOIYCKaHMS CBETA Ha CBETOUYBCTBUTEIBHBIIN SIEMEHT.

Briiepikka Bcerna uaMepsieTcss B CEKyHIaX M MHIJUTUCEKYHJaX,
oGo3HauaeTcs opp (B KaMepe OTOOPaXKAETCs TONHKO 3HAMEHATEIIb:
200). Ecnu BbIiepKKa CEKYHIA WK JUTHHHEE, 0003HavYaeTcs: Tak 2",
T.e.2c.
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MuHuManbHast BBIIEP)KKA MIPU ChEMKE C PyK (AT MONydeHHUS
PE3KOro Kajpa) 3aBUCHT OT OKYCHOTO paccTOsHUS, T. €. 1uist 300 MM
JTydIle HCIIONB30BaTh BRIIEPKKH KOPOUe zg0.

JnvHHAs BBIAEP)KKA MOMYEPKUBACT JABMXKEHHE 00BEeKkToB. Ha-
IpUMep, TIPH ATHHHOM BeiaepikKe (Yoo ¥ JTMHHEE) KaMepa ClIeayeT
3a 00BeKTOM (MIPUMEHSETCS TEXHHKA «IOIBOMKA»), MPH 3TOM (HOH
pa3MbIBaeTcs, a 00BEKT ocTaeTcs pe3kum (puc. 17).

Puc. 17. CHUMOK, BHIITOTHEHHBIH € «ITPOBOIKOI Ha JIMHHON BBIACPIKKE 1/60

Ilpu cheMke Ha JJIMHHOW BBIJEP)KKE MOSIBISIETCA TaK Has3blBae-
MBI 2QdeKT «eBeneHKny, Koraa n300pakeHne B KaJpe CTAHOBUT-
Csl pa3MbITBIM M HEUETKHM. PemmuTts npobieMy MOXKHO TpeMsi OCHOB-
HBIMH CTIOCO0aMH:

1) 106aBUTH OCBelICHHS B Kajp (HMCMOJB30BaTh HMITYJIbCHYIO
JIAMITY-BCIIBIILIKY, OCBETUTEINb H T. I1.);

2) UCIIONIB30BaTh LITATUB WIIK MOHOIIO/;

3) moausts Beiie 1SO (uyBcTBUTEnBHOCTD [13C-MaTpHIHI).

B mociennem ciiydae Ka4ecTBO M300pa)KeHUs YXYIIIUTCS, Tak
KaK HEeM30eKHO MOSBUTCS «IIyM», HO JUIS PELICHUS 3a/1a4, CTOSIINX
nepes; cyeOHoi pororpadueid, MUPpPOBOI NIyM HE UMEET pellaro-
LIETO 3HAYEHHS, TIOCKOJBbKY AENaroT (POTOCHUMKH HEOONBLIOTO pas-
mepa (6 x 9,9 x 12, 10 x 15).
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doTocheMKa Ha JTMHHOW BBIIEPKKE MPUMEHSETCS JHUIIb IS
pelIeHnst Xy J0’)KeCTBEHHOTO 3aMbicia (otorpada. B cyneOHoi ¢o-
Torpauu MPUMCHEHUE JJIMHHOW BBIJICPIKKU JODKHO OBITH OMpaB-
JaHHO, HANpUMep B cily4ae NpPOBEICHHS OpHUEHTUpYoed (oTo-
ChEMKHU B BEUEpHEE BPEMs HA OTKPHITOM MECTHOCTH, KOTJIa HCIIOTh-
30BaTh JIOTIOJIHUTEIbHBIC HCTOYHHKH CBETAa 3aTPYAHUTENHLHO WU
HEBO3MOXHO (puc. 18).

OueHb KOPOTKHE BBIJICPKKH UCIIONB3YIOT B TE€X CIIydasX, KOTna
OCBEIICHUE JOCTATOYHO JIJIsI TOMYUYCHUS MOJTHOIEHHOTO Kapa.

Puc. 18. CHUMOK, BBITIOJTHEHHBIH ITHPOKOYTOIEHBIM 0OBEKTHBOM
Ha JJIMHHOW BBIIEPIKKE C MCIOJIb30BAHUEM IITATHBA

3HaueHMsl BBIICPKKH M JauadparmMbl 00pa3yloT SKCIIO3HIIUOH-
HYIO napy (9Kcnomnapy) — ONTHMAJIbHOE JUIS JaHHBIX YCIOBHH OC-
BEIIICHUSI COYETAHUE 3HAYCHHU BBIACPKKU M auadparmbl. Panbiie
JUISL 3TOTO MCIIOJIB30BAIH OTIEIBHOE YCTPOUCTBO — IKCHOHOMEMmP.
CeroHs JaHHBIC TTAPaMETPhI ONPEICISIIOTCS ABTOMAaTHYECKH.

B xaxxnoM mudpoBom ¢oroarmapare ecTh PeKUMbI IPHOPHUTETA
BBIJICP)KKH U nuadparMel (eciin BeIOMpaeTcst mapaMeTp auadparmsi,
(doTokamepa, aHAIM3UPYys YPOBEHb CBETA, MOAOHPACT BBIICPIKKY,
1 Ha000pOT — B PEXHMME IPHOPHUTETA BRIAEPKKH (puc. 19)).
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Puc. 19. JIuck pe:xuMOB CheMKH IIH(POBOTO GoToamnmapara

Bonee moxppoOHO 0 BEIOOpE TOTO WM MHOTO PEKHMMAa CHEMKH
MOJKHO Y3HAaTh B PYKOBOJICTBE I10 SKCIUTyaTalllH K ¢oToarnmnapary.

1.4. OcBemeHnue

B ornuuune ot cryamiiHolt otorpaduu, cyneOHas MOXKET OCy-
IECTBIIATHCS O€3 MOCTAHOBOYHOTO CBETA, MOCKOJBKY LIEJIU M 33/1a4H,
KOTOpBIE CTOAT Tepe]] CHUMAIOIIUM, WHbIe — HEOOXOIUMO TOITy-
YUTh KAYECTBCHHOC U MaKCUMAJIbHO IMOHATHOC JI YYaCTHUKOB yI'O-
JIOBHOTO TIporiecca u3o0pakeHue. Jist 3Toro HeoOXoauMo coOIIro-
JaTh HECJIO)KHBIC YHUBEPCAJIbHBIC TIPaBUIIa.

CyHIeCTByeT IBa OCHOBHBIX BHJIa OCBCHICHUS. €CTCCTBEHHOEC
1 UCKYCCTBEHHOE.

CheMka B MOMEIICHUH TPYAHA U TPpeOyeT MOATOTOBIH, TOITOMY
Jydllle TI0JIb30BATHCS €CHECHIBEHHBIM OCEEU|eHUEeM, KOTOPOE CIO-
COOHO TepenaTh U300paxkeHue oosee To4HO. EcTecTBEHHOE OCBelle-
HHE 3aBUCHT OT BPEMEHHM CYTOK M OT HOrojbl. B macMypHBIl 1eHb
JTHEBHOI CBET paccesH ¥ MSTOK. B TeueHue JTHS U3MEHSETCS TOJIBKO
SPKOCTh OCBEIIEHHA. B COMHEUHBIN 1eHb U3MEHSETCSI He TOJIBKO SIp-
KOCTb, HO M HallpaBJICHHE OCBeIeHns. Ha Bocxoze u 3akaTe CoIHIA
npeIMEThl OTOPACBHIBAIOT JUIMHHBIC TEHH, NMPUAAIOIINE CHUMKY 3(¢-
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(EKTHOCTh W BBIPA3UTENBHOCTh. [IpH ChEeMKe MPOTHB CBeTa (OTO-
CHHMKH TIOTYYAOTCS CUITyTHBIMH.

HanpaBnenue cBeta — 3TO HE €AMHCTBEHHAS! XapaKTEPUCTHKA,
ompenensiemMas MOJIOKEHHEM COJHIA Ha HebocBoje. CrieKTpaibHbINA
COCTaB CBETA TAKXKE MEHSETCS B T€UEeHUE JHs. [IpUYUHON 3TOTO H3-
MEHEHUS SBISIFOTCS MOJEKYJbl Bo3myxa. OHH paccerBarOT MPOXO-
JSIIIUI CBET, IPU 3TOM CBET C MEHBIIEH JUTMHOW BOJHBI (CHHAA 00-
JIACTh CIIEKTpa) paccenBaeTcs B OONbIICH CTENEHHW, YeM CBET
¢ OoupIedt mIMHOM BOMHEI (KpacHas o0acTs criektpa). Korma comn-
e HAaXOJUTCS HU3KO HaJ TOPU30OHTOM, €ro JY4YH IMPEOAOJICBAIOT
0oJblliee paccTosiHUE B aTMocdepe, 4eM BO BpeMs, KOTjia OHO HaXo-
IUTCS B KyibMuHarmu. CleIoBaTeNbHO, YeM HUXKE COJHIIE Ha Hebe,
TeM OO0JIbIlIe KPACHBIX JIYUEH B €r0 CIIEKTPE.

O0BEeMHOCTh (JOPM CHUMAEMOTO 0OBEKTA JIYUIlIe BCETO BBISABIIS-
€TCs, KOrJIa COJHIIE HaXOJWTCS HEMHOro Tmo3aau (oroammapaTa
1 OCBEIaeT OOBEKT cBepxXy mox yrioMm 45°. OmHAKO BBIPA3UTEIh-
HOCTh U TEXHMYECKOE KayeCTBO CHUMKa 3aBHCAT M OT TOTO, MOJ Ka-
KUM OOKOBBIM YTJIOM K O0OBEKTY MPOM3BOJUTCS CheMKka. Hacto mpu-
XOJIUTCS CHUMATh OOBEKT TaK, YTO CBET COJHI[A COOKy MaaaeT
B 00beKTUB (poToarmapara, Ho3ToMy Ha (POTOCHUMKE MOTYT 00pa3o-
BBIBAThCS 3aCBETKM M TMOOOYHBIC M300pakeHUs. UToObI m30exkarh
3TOro, MOJB3yHTeCh CoMHEUHbIMU OneHaamu. COJTHEUHBIC OJICHJIBI
0c0OEHHO HYXHBI MIPHU BEYEpHEH CheMKE B IMOMEUICHWH, KOT/Ia Ka-
Kas-HUOY/Ib JIaMTia, Topsiasi Mo MOTOJKOM WM BBICOKO Ha OOKO-
BOI1 CTEHE, CBETUT B 00BEKTUB (poTOAMIApATa.

B TexHUUECKOM CMBICIIE XOPOIIMM CYUTAETCS TAKOE OCBEIIECHHE,
MIpH KOTOPOM Ha (POTOCHHMKE XOPOIIO BUIHBI JIETANH KaK B CBETE,
TakK U B TCHU.

B kauectBe uckyccmeennozo oceewjenus B npouecce (oTo-
q)HKcaHI/II/I Yamie BCETO UCIOJIB3YETCA BCTPOCHHAA MMITYJIbLCHAsA JIaM-
I1a-BCIIBIIIIKA. Pe3y.HBTaT €€ IIPUMEHCHUA MOXKET OBITH HEIpEACKa3y-
eM. JIyd cBeTa, MHOTOKPAaTHO OTPaXKasCh OT Pa3IMYHBIX MMPEIMETOB,
MOJKET MPHUBECTH K YACTUYHOMY IIEPECBETY M300paKeHHs, OJIMKaM.
Jlydmiee, 4TO MOXKHO B 3TOM cCilydae cjellaTb — IO BO3MOXKHOCTH
CMSTYHUTH CBET, CAENaTh €r0 PacCcesHHBIM, MOMECTUB Iepes HCTOY-
HUKOM CBETa MAaTOBOE CTEKJIO, TOHKYIO O€Iyl0 TKaHb WA MPOCTO
JucT Oesoli Oymaru. Pa3memas Takoi oTpaxkaTeiab cOOKY oT (HoTo-
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rpadupyeMoro o0beKTa U OTPA3UB YaCTh CBETA HA TCHEBYIO CTOPOHY
00bEKTa, MOXKHO 3HAYUTEILHO CMATYUTH TCHH.
Eciu MCTOYHHMK CBETa OYCHb SIPKUM, MOKHO PaccesTh €ro, Ha-

NPABHB Jy4d Ha OEIyI0 CTEHY, T. €. UCIIOJIb30BaTh OTPAKEHHBINA CBET
(pmc. 20).

Puc. 20. Otpaxkarenu, mpuMeHIeMbIe U1 POTOCHEMKH

Ho IJ1d UCKYCCTBECHHOI'O OCBCILICHUSA JIYUIIC MCIOJB30BATH ABa
WCTOYHMKA CBETa, MpeBpamas UX B 3aBUCUMOCTH OT Tpedyemoro
3¢ (ekTa B MCTOYHHK HATIPABIEHHOTO WJIM PACCESHHOTO CBETA.

B 11000M ciiyyae moJiydeHHBIH pe3ysIbTaT MOKHO OICHHThH Cpa-
3y, COBpEMEHHAsl TEXHHKA ITO3BOJISIET 3TO OCYIIECTBUTD. [l mocTh-
JKEHUsl HAWTy4YlIUuX MO KAa4eCTBY CHHUMKOB MOXHO MPOBECTU UX Ce-
pur0 C pasHbIMM HCTOYHUKAMH CBE€Ta, I1OJ pa3jIN4YHbBIMU YIJIaMHU,
C pa3jIMYHbIMU 3HAYCHUAMU SKCIIO3UIHHU.

TakuMm 00pa3oM, HCIONB3Ys dIIEMEHTApHBIC 3HAHUS 00 YCTpOU-
cTBe (hoToammapara U OCHOBaX (ororpaduu, MOXKHO MOTYyYUTHh Ka-
YECTBCHHBIC (I)OTOCHI/IMKI/I.

Bonpocsl A1 caMOKOHTPOJISA

1. Yto o3HayaeT TepMHUH «poTorpadusi»?
2. JInst 9ero UCmob3yeTcsl KpUMHUHANHUCTHYecKast (hotorpadus?
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3. KTO cTOsI1 Y UICTOKOB CTAHOBJICHUS OTEUECTBEHHOMN CyIeOHON
dhoTorpadun?

4. I3 kakuX OCHOBHBIX YacTeH M y3JIOB COCTOUT uppoBoii do-
Toamnmapar?

5. Uto Takoe 1ISO? Jlns kakux 1esaei OHO UCTIONB3YeTCs?

6. Jlalite ompezsencHUE MOHATUH «YyBCTBHUTEIBHOCTBY», «IHa-
(bparMa» U «BBIICPIKKAY.

7. MOXHO J1 IPOM3BOANTH (DOTOCHEMKY Ha JITMHHON BBIIEPIKKE
0e3 HCIOJIB30BaHMS IITaTHBA?

8. O0BsICHUTE 3HAYCHHE OCBECILNEHUS IJii KauyeCTBEHHOH (oTO-
CHEMKH.



2. Kpumuuaaucruueckas
dorocremka

2.1. Cucrema KPUMHUHAJINCTUIECKOMI
dororpadpuum

CrenupuyHocTh 1eied (POTOChEMKH, MPUMEHEHHE IPH 3TOM
0COOBIX TPaBUII 3HAYUTENFHO OTIMYACT KPUMHHAIUCTHIECKYIO (O-
Torpaduro OT O0IIeH.

Hcxons u3 crienudukn 3a1a4, a Takxke chep NpUMEHEHUS, KPH-
MUHAJIMCTUYECKYI0 (POTOrpaduio MOXHO YCIOBHO pa3ieiuTh Ha
CJIC/ICTBEHHYIO, OTIEPATUBHYIO M SKCIICPTHYIO.

MeToabl KpUMHUHATTUCTHYECKOW GoTorpaduu IeNiaTcs Ha 3are-
YaTJIeBaloINe U HCCIIEI0BATEIbCKHE.

3arevaTiieBalonie METOIbl CIyXKaT LeNsiM (QHUKCAIUA Pa3iiny-
HBIX 00BEKTOB U CJIEJIOB, KOTOPhIC MOKHO HaOJII0J]aTh HEBOOPYKEH-
HBIM TJ1a30M.

HccnenoBareibckue — il BBISBICHMS, a 3aTeM (DUKCAIMH
B Cliefiax M 00BEKTaX HHPOPMAIHH, CKPBITOH OT HEBOOPYKEHHOTO
riasa.

MerToap! 3areyarsieBaroniell CbeMKUA MPUMEHSIIOTCS TIPU TIPOU3-
BOJICTBE CJIEJICTBEHHBIX JIEUCTBUN U ONEPATUBHO-PO3BICKHBIX MEPO-
MpUSTHH, JUIs (UKCAIUK OO0IIel OOCTAaHOBKM MeCTa IPOBEIEHUS
CJICACTBEHHOTI'O HeﬁCTBI/IH " OTACJBHBIX €r0 Y4aCTKOB, a TaKXK€ pas-
JUYHBIX OOBEKTOB M clenoB. [Ipy 3TOM MIMPOKO HCIOIB3YIOTCS Ta-
KM€ METO[Ibl, KaK MaHOpaMHas, U3MEPUTENbHAS, PEPOAYKIIMOHHAS
Y MaKpOChEMKa.

MeTtopl MCCIEA0BaTENbCKON (oTOrpaduu, Kak MPaBHIIO, HC-
MOJIB3YIOTCS TIPU MPOU3BOACTBE SKCHEPTH3 U uccneaoBanuid. K HuM
OTHOCSTCS: MHKPO- U Makpo(oTocheMmKa, (OTOChEMKa B YIbTpa-
(UOJETOBBIX U HHPPAKPACHBIX JTydax, [[BETOJCIUTEIbHAS U KOHTpa-
CTHPYIOIIAs U JIp.
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2.2. MeTtoasl 3anmeyariieBamIneil GoTochreMKH

MeTon naHoOpaMHOM CbeMKH — TaKoH, P KOTOPOM MOJy4a-
0T U300pakeHHE, OXBATHIBAIOLIEE BECh KPYT WJINM 3HAYUTEIbHBIN
CEKTOp MECTHOCTH II0 TOPW30HTY (MHOTHa mo BepTukamm). [lanopa-
MHUPOBaHUE MO3BOJISAET PACIIMPUTH HPEAEIbl CHUIMAEMOTO POCTpaH-
CTBa, MOITOMY OHO HAaxXOAMT OONBLIOE NPUMEHEHHE IIPU CHEMKE
MeCTa NPOUCIIECTBUS C MPUIEralouleil TEPpUTOPUEH U APYTUX LIHU-
POKHX WIJIM BBICOKUX 00BEKTOB. [1o yriry oXBaThIBAEMOTO MPOCTPaH-
CTBa MAHOPaMbl TIPUHSITO JEITUTh HA CEKTOPHBIC U KPYTOBEIE.

[TanopamHble CheMKH OOBIMHBIMH (HOTOANMNAPATAMH MOXKHO
MPOU3BOJUTH CO IITATHBA WM MPOCTO C PYK MPH MOMOIIX MaHOPaM-
HOH T'OJIOBKH.

[Tpu pororpadupoBanmu ¢ pyK BEIOHPAIOT TOYKY CHEMKH H, YC-
TOMYMBO BCTAaB Ha BHIOPAHHOM MECTE, PACHPEACIAIOT TSLKECTh KOP-
myca paBHOMEpHO Ha 00e Horu. CMOTps B BUIOHMCKATeNb (hoToarnra-
para, HaxoIIT Hayajlo CEKTOpa ChEMKH, 3aMEYaloT 110 MECTHBIM
peaMeTaM NpaByl0 TPaHMIy KaJIpa M IPOU3BOAAT CHEMKY. 3areM,
HE CXOJ C MECTa W COXpaHsIS TO K€ MOJOXKEHUE ONTHYECKOW OCH
00bEeKTHBA MO BBICOTE, MOBOPAaYMBAIOT (poToammapar Tak, 4TOOBI
Bropoit kaap Ha 10—15 % mnepekpsiBan nepBblid. 3aMETUB IPaHUILY
BTOPOTO Kajpa, AEJAIT BTOPOM, TPETUH U IOCIEAYIOIINE CHUMKH
(puc. 21).
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Puc. 21. TlocnenoBaTenbHOCTh CheMKH KPYTOBOW MTaHOPaMBI
Ecnu cHUMaeMblil y4acTOK HE yMeIlaeTcsl Ha aHopame MO BbI-

coTe, MPOU3BOAAT ChEMKY ABYXBSIPYCHOH (WM ABYXPATHON) MaHO-
paMbl, CHUMKH KOTOpPOH MEPEKPHIBAIOTCS KaK MO TOPU30HTANU, TaK
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U Mexy spycamu. [Ipy cheMKe BEPTUKAIBHBIX Y3KHX OOBEKTOB Jie-
JIAIOT BEPTUKAITBHBIC TTAHOPAMBI, TIEPEKPHIBasi CHUMKH IO BBICOTE.

Hawnnmyummm ocBerieHueM Mpyu CheMKe ITaHOpaMbl CIIEYeT CUH-
TaTh PACCESHHBIA CBET, TaK KaK MPSIMOI COJTHEYHBII CBET OCBEIIACT
pasnudHble 00BEKTHI B MpeNeiax OJHOW M TOW K€ MaHOPaMbl MO
pa3IMYHBIMH YTJaMHU 10 OTHOIICHWIO K Habmronarernro. Bce kampbl
MaHOPaMbl CHUMAIOT C OJJMTHAKOBOH 3KCIIO3ULIUEH.

IIpn manopamHOW CheMKe 0co0O€ BHHMAaHHWE CIEAYET yIEISTh
BBIOOPY TOYKH CHEMKH, TaK KaK MPSMbIC JTUHHU, PACTIOI0KECHHBIE
MNEePHEHINKYISIPHO ONTHYECKON OCH OOBbEKTHBA, HAa CTHIKAX CHUMKOB
MONYYal0TCsl M3JIOMaHHBIMHA. B maHOpaMax apXHTEKTYPHBIX COOpPY-
JKEHUH JJIT YMEHBIICHUS UCKOKEHHUN MEPEKPBITHE COCSTHUX KaJpOB
cnenyer yBenuuuth 10 30—40 %. HeoOXoauMo CIIeIUTh U 3a TEM,
YTOOBI OJIM3KO K IpaHUIaM Kajpa He ObLJIO JBUXKYIIUXCS MPEIMETOB
WA TEHEeW OT HUX, TaK KaK TMPU ChEMKE MaHOpaMbl OHH MOTYT IO-
MacTh B pa3HbIC CHUMKH.

Crioco6 nMHEHHOH MaHopaMbl MPUMEHSIIOT U ChEMKH OOBEK-
TOB, HaXOJSIIIUXCS CPABHUTEIBHO ONM3K0 oT (oToammapara. I[pu

ATOM CHEMKY MPOHM3BOT C HECKOJIBKHX TOYEK, PABHO YAAICHHBIX
oT 0o0bekTa (puc. 22).

Puc. 22. KpyroBas maHopama, BEIIIOJTHEHHAS ITUPOKOYTOIEHBIM 0OBEKTHBOM
" «coOpaHHasH CHENHATbHON KOMIBIOTEPHOH IPOrpaMMOi aBTOMAaTHIECKI

CbheMKka MPOU3BOAMTCSA B OJHOM Maciutade. MoHTax (oromna-
HOpPaMBbI MPOU3BOJIAT MO yJacTKaM ()OTOCHMMKOB, Ha KOTOPBIX pac-
TOJIOXKEHO MUHUMAJIEHOE KOJIMIECTBO H300pasKeHHUS.

Bce mosydyeHHbIE TAaHOPaMbl MOTYT OBITH BBIIIOJHEHBI C ITOMO-
IIBI0 MPOCTBIX TEKCTOBBIX KOMIMBIOTEPHBIX pemaktopoB Word, wiu

33



C IMTOMOIIBIO CHEIUATBHOIO MPOTPAaMMHOTO 00eCTIedeH s IPOTPaMM
JUISL aBTOMATHYIECKOT0 co3anus poromanopam — AutoPano, PTGui
PixMaker Pro, PanoTools, PTassembler, Autostitch u 1. 1. (puc. 23).

Puc. 23. Jluneitnasi naHopama, BBIMOJIHEHHAS ITUPOKOYTOIbHBIM 00BEKTHBOM
U «coOpaHHas» B TEKCTOBOM peakrope Microsoft Word

B nocnennue roasl 605b110€ PACIPOCTPAHEHHUE MOTYUMIN Che-
pudeckre naHopamsl 360°, BBITOIHAEMBIE C TOMOIIBIO CHEMATIBHBIX
00BEKTUBOB «pbIOUii T1a3» (puc. 24, 25) mim 00bEKTUBOB CO CIIELH-
anpHO# Hacanakoi (puc. 26, 27) mis cheMKH MaHOpPaMbl OJTHUM Ka-
apom. Mudpopmanus 06 nzrorosiaeHnd nanopam 360° mumpoko npen-
craBieHa B IHTepHeTe.

M LENS EF 8-15mm 1:4 USM

Puc. 24. Oobexrus fish-eye «ppiOuii r1a3» ¢ BO3MOKHOCTBIO CHEMKH C 3aXBaTOM
n3o0paxenus B 180°
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Mode Edit Projection Tools Help

R B0+ (B4 sno90e|n
Edit Panorama | ﬁi\gﬁtm‘

H360° % 180° equirectangular |ana panorarna with left mouse button, rokate with right buttan 4

Puc. 25. TTaHOpaMHBI# CHUMOK BBITIOJIHEH ¢ 0030poM 360° ¢ mOMOIIBI0
Fish-eye o6bexTrBa

Puc. 26. ITanopamHast Hacagka Ha OOBEKTHB

35



Puc. 27. Ilpumep nmaHopaMHO# (HOTOCHEMKH, BBIIOIHEHHBIH C TOMOIIBIO
[aHOPaMHO HacaaKu

CrepeockonnyecKuid MeTOJ OCHOBAH Ha TOM, YTO BOCIIPHSITHE
00BEMHOCTH IPOCTPAHCTBA U NPEAMETOB OOYCIOBIECHO Pa3IMuUEeM
n300paKeHUH HaOIIOAaeMBIX MPEIMETOB, O0pa3yoIIMXCs Ha CeT-
YaTKe JIEBOTO W MPaBOro Ila3za. DTO pa3iuune BO3HUKAET BCIEACT-
BHE TOTO, YTO LIEHTPHI 3PAYKOB IJ1a3 PACHOJIOKEHBI OPYr OT Apyra
B CPEAHEM Ha PAcCTOSIHUM 65 MM, M KaXAbIH IJa3 BUIAUT NPEAMET
MOJT HECKONBKO WHBIM yrioMm. O6a 3T M300pa)keHus B CO3HAHHHU
YeJIOBEKa CIMBAIOTCS B €OUHOE 3PUTEIBHOE BOCIPHSTHE, I03BO-
JSIIOIIEE OLIEHUBATh 0OBEM PAacCMaTPHUBAEMBIX OOBEKTOB M MX pac-
MOJIOKEHHUE B TITyOUHY.

Oror MeToa (OTOCHhEMKHM TO3BOJISIET 3arevyarieTh U HCCeo-
BaTh MPOCTPAHCTBEHHBIE CBOICTBAa 00BeMHBIX mpenmeroB. Ilo cre-
peonapaMm Jierde ySICHUTH CTPOCHHE W B3aUMHOE DPACIOJIOXKCHUE
MPEMETOB.

JlaHHBIN METOJT M3BECTEH TaK)Ke KaK METOJ 00BEeMHOTO M300pa-
xenus 3D. [y nomyueHus ctepeonapsl CHUIMKOB CKOHCTPYHPOBAHBI
crienuanbHble JBYXOOBEKTHBHBIE CTepeocKonuyeckue (oroamnmapa-
THI (puc. 28).

FUBREILN,

Puc. 28. ®oroanmapar Fujifilm ¢ 1Byms 06beKTHBAMH [IJIs CTEPEOCKOMUYECKON
(3D) dorochemku

36



CrepeodoTorpaduio HCIONB3YIOT OOBIYHO B CIEACTBEHHOI
MIPAKTUKE IS 3alle4aTICHHUs CI0XKHON 0OCTaHOBKM MECTa IPOUCILIE-
cTBus (MpH aBTOTPAHCIIOPTHOM MPOMCIIECTBUH, MPOBEICHUH CIIC]I-
CTBEHHOT'O 3KCIIEPUMEHTA U Jp.).

[Ipu paccMoTpennu ctepeonap IUis MOJYYEHUSI CTEPEOCKOINYe-
ckoro 3(dexTa MPUMEHSIOTCS CIeNUaIbHbIe MPUOOPHI PA3THMIHBIX
KOHCTPYKUHUI — cTepeockornsl. [Ipocteiimmii mpubop cocTouTt u3
IBYX JIMH3 WIK NIPU3M, Pa3AeeHHBIX neperopoaxoi. Taxxke crepeo-
CKOMUYECKNUE CHUMKH MOXHO IIPOCMATPUBAThH C MIOMOILIBIO OOBIYHO-
0 MOHHUTOpA Yepe3 CIEeUAIbHbIE OUKH.

N3mepuTebHbIA, MM METPHMUYECKHUI, METOX IPEACTABIACT
CHCTEMY PEKOMEHJALU O IpUeMax CbeMKHU U MPUMEHSIEMbIX TEXHH-
YECKHX CpEeACTBaX Ui TMOJNy4YeHUs (DOTOCHHMKOB, MO3BOJISIOIINX
BOCCTAaHABIMBATh MCTUHHBIE Pa3MEpbl M300Pa’KCHHBIX MPEIMETOB.
ITo ¢orocHrMKaM, BBINOJIHEHHBIM U3MEPUTEIBHBIM METOAOM, MOXK-
HO COCTaBUTH MacIUTA0HBIH MJIaH MECTa MPOUCLIECTBHS, ONIPEACIUTD
paccTosiHHe MEXIy OOBEKTaMH, BBIYMCIUTH pa3Mepbl J0OOTO 3a-
(PUKCUPOBAHHOIO HA CHUMKE IpeaAMeETa.

WzmeputenbHas (oTocheMKa MOXKET OBbITh BBIIOJHEHA He-
CKONBKUMH criocobamu. [IpocTedmyM U3 HHUX SBISETCS Macuimao-
Has cheMKa. Ee cymHocTh 3akimtodaeTcs B hoTorpadupoBaHuu 00b-
€KTa C TOJIOKEHHBIM PAIOM MaciuTaboM, UMEIOIIUM MUIIMMETPO-
BBI€ WJIM CAHTUMETPOBBIE JieieHus. MacimTab pa3Menaercs: B TOH ke
TUIOCKOCTH, 4TO0 U (poTorpadupyembiii oO0bekT. [Ipu BBIOTHEHUH
MaciTaOHON ChEMKH HEOOXOIUMO CTPOro cOOM0AaTh MpaBMila, KO-
TOpBIE 00ECTICYNBAIOT HEUCKAXKEHHOE BOCIPOM3BEICHHE CHUMAaEMO-
ro o0OBeKTa.

@doroanmapar yCTaHaBIWBAIOT TaKUM 00Opa3oM, YTOOBI €ro
rJIaBHAsi ONTUYECKask OCh MPOXOANIIA Yepe3 cepelnHy 00bEeKTa CheM-
KH, a 3aJ{HSIsl CTeHKa KaMepbl Oblla mapajuielibHa IMIOCKOCTH 00BheK-
ta. Pazmepsl choTorpadupoBaHHOTO MpeMETa U ero YacTel orpee-
JISIOT TI0 MacTady CHUMKA C MTOMOIIBIO LUPKYJIA-U3MEPUTENs (pHC.
29).

OrnrcaHHEIN CITOCOO UMEET HEIOCTAaTOK: OH HE TMO3BOJISET OIpe-
JeTUTh PacCTOSHUE M pa3Mephl MO HalpaBlIeHHIO B IIyOuHy (oTo-
rpadupyeMoro MmpocTpaHcTBa. OTO OOYCIOBHJIO €ro NpUMEHEHHE
s pUKcanuy TIIaBHBEIM 00pa3oM CIIEIO0B M IPEIMETOB — BEIIECT-
BEHHBIX J0Ka3aTeJbCTB.
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Puc. 29. ®otocHNMOK paboyeii YacTH HHCTPYMEHTA, BBIOJIHEHHBIH
HM3MEPUTETBHBIM (MacIITaOHBIM) METOIOM

®ortorpadupoBanue ¢ IJIyOMHHBIM MacmTadom. M3mepu-
TENbHAsl ChEMKa C TIYOMHHBIM MacIiTaboOM OCYIIECTBIISIETCS Clle-
oyrommM  obpazoM. doTtoanmapar yCTaHAaBIMBAalOT Ha IITATHB
B CTPOTO TOPU3OHTAILHOM MOJIOKeHHH. OT HEro BJIOJb ONTUYECKOM
ocu 00BEKTHBA Ha MOy WM Ha TPYHTE PACCTUIAIOT JIEHTY JUIMHON
8—10 M u mmpunaoit 10—20 CM ¢ OTYETIUBO BHIUMBIMHU JCICHHUSI-
MH. J{J1s1 HOBBIIIEHHS YETKOCTH M300paKeHUsI MacIITaba Ha CHUMKax
JieJICHHUS Ha JICHTE OKPAIIMBAIOTCS (Uepe3 OHO) YEPHOU KPacKOil.

[lepBoe nemneHue JEHTHI MPU CHEMKE MOMEINAIOT TOYHO IMOJ
00beKTHBOM (poToamnmapara. dororneyaTs MPOU3BOAAT C IOJHOTO
KaJpa C YBEJIMUEHHUEM B LIEJIOE YUCIIO Pa3, HAIPUMEp, U yBeIH4e-
HUH B ISTH Pa3 OTIIEYaTOK OyAeT uMeTh pazmep 12 x 18 cm.

Jns onpeneneHus paccTOSHUSA MEXIY NMPeAMETaMH BAOJIb OIl-
THYECKOIl OCH 00BeKTHBa 1O (OTOCHUMKY ONPENENSIOT, B KaKHX
(POHTANBHBIX IUIOCKOCTAX HAaXOIATCA STH NMPEAMETHl MO OTHOIIE-
HHUIO K JICNICHUSAM JICHTBI. 3aTeM M3 OOJBIIOr0 HOMEpa BBIYUTAIOT
MEHBIINH, TOTyYSHHBIH pe3ysIbTaT YMHOKAIOT Ha BEJIMYMHY TJIaBHO-
ro (POKYCHOTO PaccCTOSHUA 00BEKTHBA. BBICOTY, IINPUHY PEAMETOB
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U PacCTOSHUE MEXIY ABYMs IIpeaMeTaMH B INIyOMHY WU 11O TOpH-
30HTAJIM HETPYJHO BBIYMCINUThH TAKXKE 110 CHUMKY, HU3TOTOBICHHOMY
C KBaJIpaTHBIM MacCIITaboOM.

KBagpaTapiM MacmitaboM CIy>KUT OOBIYHO KYCOK KapTOHA, OK-
JieeHHOTO OymMaroi, damie Bcero pazmepom 50 x 50 cm. UzroroBnen-
HBIA KBaJgpaT KJIagyT Ha IOJ MM Ha 3eMJII0 C TAKMM PacyeToM, 4To-
Obl ero OmmxkHHNA K QoToamnmapary Kpail W300pa3mics Ha CHHMKE
B HEONPEAEICHHON OJIM30CTH OT HIXKHETO Kpast. OcTalbHbIE YCIOBUS
CBhEMKHU TaKHe ke, Kak U Ipu (poTorpagupoBaHuM ¢ JTUHEHHBIM Mac-
mTadom.

B ocHoBy pacuera pasmepa IpeaIMETOB M PACCTOSHUS MEXIY
HUMH TOJO0XKEHBI T€ K€ 3aKOHOMEPHOCTH, KOTOPBIE MCHOIB3YIOTCS
IIpH OIpENEICHUH 3TUX MapaMeTpoB IO CHUMKAaM C JIEHTOYHBIM
MacIITaboM.

CreneHb yMEHBIICHHUS W300pakeHHs MIPEIMETOB ONpPEAEIISIETCS
[0 pa3MepaM OTPE3KOB, 3aKITIOUCHHBIX MEXIY OBYMS JIMHUSIMU, SB-
JSIOMIMMUCS TTPOIOJKEHHEM OOKOBBIX CTOPOH KBajlpaTa Ha (OTO-
CHMMKE. JTH JIMHUM IEPECceKaroTCsl B IVIABHOM TOYKE CXOZa, W JIO-
00l OTpE30K, 3aKIOUYEHHBIH MEXAY HUMH, IIPU YCIOBHH, YTO OH
pacHoJOkKeH MEePIeHANKYIISIPHO HAIMpPaBIEHUIO ONTHYECKOH OCH
00BEKTHURA, B HAType OyIET paBeH pa3Mepy CTOPOHBI KBajpaTa.

K coxanenuto, naHHBI BUI (POTOCHEMKM Ha NPAKTHKE PEAKO
WCTIOJIB3YeTCH.

MeTton penpoayKuHOHHON GOTOCHEMKH HCIOIb3YIOT IS I10-
JydeHus: Gpororpaduueckoro n300pakeHus! TOKYMEHTOB, PUCYHKOB,
YepTeKel, KapTUH U WHBIX IJIOCKUX OOBEKTOB B LEJSIX 3amedaTtiie-
HUS WX COAEpPX aHHUA M 00IIero BUaa, Kak B HATYPaIbHYIO BEJTHUNHY,
TaK ¥ ¢ HEOOJBIINM yBEIMYCHHEM WM yMeHblneHneM. OHa Takke
JlaeT BO3MOXKHOCTh TOYHO 3a()MKCHPOBATh HOpMY M pa3Mepsl KOIHU-
pyeMoro H300paXeHHsI U TPaBWIBHO IMEpeNaTh COOTHOIIEHHE Ero
OTTEHKOB. {711 penpoayKIMOHHBIX padOT paHee NMPUMEHSIINCH CIIe-
uuansHble poToycranoBku YPY, MUPA, PV, C-64 u ap.

HayuHo-TexHuueckuil mporpecc BBITECHWII JaHHBIM BuA (OTO-
cheMKH. Ha cMeHy mpHIILUIO OrpOMHOE KOJIWYECTBO KOIMHPOBAIBLHOU
TEXHUKH: ckaHepsl, MDY, konups! u T. 1.

Yame Bcero B HacTosIiee BpeMs HCHOIb3YIOT IUIAHIIETHBIE
CKaHepsl, paboTaroIUe B MIOJYTOHOBOM WJIM MHOTOLIBETHOM PEXU-
Max, BBOJ W300paKECHMs OCYILECTBISETCA HENOCPEACTBEHHO B Ipa-
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(dbuueckmii pemakTop. IlepBoHaYambHO INIAHIICTHBIE CKAaHEPHI HC-
TIOJIB30BAIMCH I CKaHWPOBAHUS HEMPO3PAYHBIX MaTepHaioB, O-
HaKO MOSBMIIUCH MOJENH, KOTOPBIE MOTYT CKaHUPOBAaTh U Mpo3pay-
HBIE MaTepUalbl, B TOM Yuciie (OTOIIICHKH (MIO3UTHBHBIC MM Hera-
THBHBIE), TaKTHJIOCKOMTUYECKHE TUIEHKH CO CIelaMH PyK H T. II.

Meton makpodoTorpaduu npearasHavdeH a1 dororpadupo-
BaHUs MEJIKUX OOBEKTOB B HATYpalbHYIO BEITUUMHY WJIH C yBeJHYe-
HHEM, HO 0e3 HCITONB30BaHus MUKpockona. OHa yCHenrHo mpuMeHsi-
€TCsl BO BPEMSI CIIEJICTBEHHBIX JSHCTBHM, KOTJAa HYXHO 3a(hHUKCHPO-
BaTh OOHApY)KEHHBIE TIPH OCMOTPE KaKUe-TO HEOOIbIINE TI0 pa3Mepy
cienpl (HarpuMep, OT OpYAHid B3lOMa U OOJOMKH 3THX OpYIHi, OC-
TaBJICHHBIE TIPECTYITHIKOM MEJKHE MPEIMETHI).

Haubonee mmpoko MakpoChbeMKa HCIONB3YETCS B DKCHEPTHBIX
HCCIICO0BAHUAX, I'IC OHA MOMOIaCT BBIABUTHL IPU3HAKH, ITO3BOJIAIO-
e SKCIEPTy MPUHTH K OMpPENeTICHHBIM BBIBOJAM W HATJISITHO WX
npowutroctpuposath (puc. 30).

HjHpn

Puc. 30. MakpodhoTOCHIUMOK BOJIOCa

MeTon omo3HaBaTeJbLHOH (CUTHAJeTHYecKOl) (orochreMKkH
KCIOJB3YIOT MPU PACCIICIOBAHUN TPOU3BOIUTCS JUIsl 3ariedaTiicHUs
BHEITHOCTH JKUBBIX JIMI[ B [EJSX YTOJOBHOW PErHCTpAIlUU, PO3bICKA
Y OTIO3HAHUS, a TAKXKE YIS 3areyaTIIeHUs] TIPU CIEICTBEHHOM OCMOT-
pe BHEIIHOCTH HEOTO3HAHHBIX TPYMOB C IENbI0 YCTAHOBICHUS WX
guyHocTH. IlpaBuiaa 3Tol (oTocheMkH oOecIeunBalOT Hauboliee
TOYHOE U MOJHOE (PUKCUPOBAHHUE TEX MPHU3HAKOB BHEITHOCTH, KOTO-

40



pBIe Jal0T BO3MOXKHOCTH OIO3HATH YEIOBEKa WU HICHTU(DUIHPO-
BaTh JIMYHOCTH MPH DKCIIEPTU3E MyTEM CPaBHEHHUS (POTOCHIUMKOB.

Ono3zHaBarenbHble (POTOCHUMKH KUBBIX JIUL TOJDKHBI OBITH W3-
FOTOBJICHBI B /7 HATYPAIbHON BEIMUMHBI M COACPIKATH TPH HOTPY/I-
HBIX CHEMKA: TIPaBbIii Ipodmiib, audac (B CIepen) u /4 IOBOPO-
Ta TyJloBHIIA BIpaBo. [Ipu cheMke B MPOGUIL TUHHS, TPOXOSAIIAL
Yyepe3 KO3eJMOK M BHEIIHWH pa3pes rina3a JojKHa o0pa3oBaTh C JU-
Huel ropuzonTta yroa B 15° Ilpu ceemke B andac nmuHUS, MPOXOs-
nias yepe3 3pavykH a3, JOJHKHA ObITh NapayljieNbHa TUHUN TOPH30H-
ta. [Ipn chemke mpaBoro mosynpouis JOMKHA OTYETIUBO IMPO-
CMaTpUBATHCS JIeBasl yIIHAs pakoBHHA (puc. 31).

!l\,. /(J /4

Puc. 31. llpumep doTorpaduu numa ;kHBOroO 4eI0BEKa, BHIIIOJIHEHHON METOIOM
OTI03HABATENFHON (POTOCHEMKH

O0bekTHB (hoToAaIapaTa pacroyiaraeTcsi Ha ypoBHe Ij1a3 Gporo-
rpapupyemoro. dotocreMKa 00BEKTa IODKHA NMPOW3BOIUTHCA Ha
OJTHOPOAHO-cepoM (OHE, PACIIONOKEHHOM 3a CIIMHOM OT (hoTorpa-
¢upyemoro Ha paccrosHur 1—1,5 M OT CIHHBI, ¢ IPUMEHEHUEM
PACCesIHHOI'O OCBeIEHUs (T. €. 00BEKT CheMKH JIOJIKEH OBbITh OCBe-
LIEH CO BCEX CTOPOH, B TOM YHCJIE CHHU3Y U CBEPXY, TEHH HE JOIMyC-
KaroTcs).

JI7ist TOTO 9TOGBI JOOHUTHCS Pa3Mepa /7 HATYpaTbHON BETHYHHEI
Ha oTocHUMKE pazmepoM 6 X 9 cM, B aHpac u3MepseTcs paccTosi-
HUE MEX]y IICHTPaMH 3padKOB IJIa3, KOTOPOE Y B3POCIOTO YeloBe-
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Ka paBHO npuMepHO 70 MM, Ha hoTorpadun OHO ITOJDKHO OBITH 10—
11 mm.

Omno3naBatenbHas (OTOChEMKA TpyHa OCYLICCTBISCTCS TaK:
MPOU3BOIUTCS. TPH TOIMIICUCBBIX CHUMKA — IpaBblii MpoduIib, aH-
dbac, neBblit poduib, 3aTeM H3TOTABIMBAIOTCS CHHUMKH Pa3MepoM
50x60 MM, KOTOpbIE BKJICHBAIOTCS B OMO3HABATEIBHY!O KapTy (prc. 32).

Puc. 32. Ilpumep dotorpaduu Tpymna, BEIMOTHEHHONW METOJIOM
OTI03HABATEIILHON (POTOCHEMKH

Eciu o tpymna 06e300paXkeHo paHaMu, KPOBOITOTEKAMH HITH
MCIMAYKaHO, TO MEpPeJ OM03HABATEIbHOM CHEMKOM MPOU3BOIAT «Tya-
JeT Tpymna». DTy paboTy BBIMOJHIET MO 33JaHHI0 CJIEI0BATeNs Cy-
NeOHBIH MeIMK. 3aTeM IMOJ| TOJOBY TPpyIa TMOKIAABIBAIOT HEBBICO-
Ky MOJICTAaBKY-/IepXKaTellb M MPOU3BOIAT CBEPXY (oTorpaduposa-
Hue B (ac, crpaBa W cieBa — B NpOoPUIb W /4 MOBOPOTA JIHIA.
OueHb THIATENBFHO (PUKCUPYIOT YaCTH JIMIA C OCOOBIMH TIPUMETAMH.
Ecnu Takue mpUMEThl MMEIOTCS Ha JPYTrHX YacTsX Teja, UX TaKKe
HE00X0IUMO choTOorpadupoOBaTh.

dortonHpOpMaIUs, TOITyUYeHHAs B XOJC BBIOJIHEHUS CIEICT-
BEHHBIX JICHCTBUI J1OO ONMEPATUBHO-PO3BICKHBIX MEPONPHSITHH,
JOJDKHA OTPa)KaTh. XOJ CICICTBCHHOTO JICHCTBUS; Pe3yJbTaT CIe[-
CTBEHHOT'O JEHCTBUS WJIM OIEPATUBHO-PO3BICKHOIO MEPONPUSATHS;
MaKCUMATbHOE KOJIMYECTBO CBEICHHI 00 N300paKEHHBIX 00BEKTAX.

2.3. IIpuemsr poTocheMKH, IPUMEHAEMBIE
IIPU IPOBEJEHUHU CJIE€JACTBEHHBIX AEHUCTBUU
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CymecTByroT 4 OCHOBHBIX MNpHeMa 3aredaTiieBaromeii ¢Gporo-
CBHEMKH, [IPUMEHIEMON B IPOLIECCE MPOBEACHUS OTIEIIBHBIX CIIEACT-
BEHHBIX JICHCTBHIA.

Opuentupyomas ¢GporochbeMKa MecTa IPOHUCIICCTBHS 3aKIIO-
yaercsi B (oTorpadupoBaHHM €ro ¢ OKpyKarolied 0O0CTaHOBKOH.
Brinonnsercs, Kak OpaBwiIo, METOAOM KPYTrOBOM MM JTUHEHHOU ma-
Hopambl. Llenb Takod (OTOCHEMKH — MOKa3aTh TEPPUTOPHATIHLHOE
pacIoioKeHUEe MecTa IMPOMCUIECTBHUS 110 OTHOLICHUIO K 00BEKTaM
OKpykarorieii 06cTaHoBKH (puc. 33).

Puc. 33. Opuentupyromasi HOTOChEMKa, BBIMTOIHEHHASI METOJIOM
KpyroBO# aHOpaMbl

Oo630pHas oTocheMKa npeaHa3HaueHa s GoTorpapupona-
HUSl MECTa TPOUCIIECTBHUS B IEJOM 0e3 OKpy)Karomieii 00CTaHOBKH.
['maBHBIE O0OBEKTHI OCMOTpa (TPYIBI, B3JIIOMAHHOE XPAaHWIIHIIE,
CTOJIKHYBIIIMECS ABTOMAIIMHBI, OYar Mo)Kapa M T.I1.) Ha 0030pHBIX
CHHMKaXx JIOJDKHBI OBITH BUAHBI OCTATOYHO ueTKO (puc. 34, 35).
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Puc 34 O630pHas dorochemka Ha MecTe OGHAPYKEHUs Tpyna

-

Puc. 35. O630pHas porocpemka:
a) Kpaxa; 0) cropesunii aBTOMOGHJIb



V3noBas ¢oTocheMKa TMPOM3BOAUTCS A (UKCHPOBAHUS
KPYIHBIM UIAHOM HauOoJiee Ba)XKHBIX yYaCTKOB MECTa MPOHCILIECT-
BUSL WIM OTJCNIBHBIX KPYIHBIX OOBEKTOB €ro 0OCTaHOBKH (OKHO,
aBepb, MecTo cronkHoBeHus: TC, Tpym u T. 11.) (puc. 36).

& 3 ...';;‘.;;ﬂ- 74 -

a) o 6)

Puc. 36. Y3noBas poTocheMKa:
a) CropeBIINi aBTOMOOMIIB; 0) TPyH B aBTOMOOMIIE

st monyueHusl HanOoJIee MOJHOTO MPEJICTaBIeHUss 00 o0cTa-
HOBKE MECTa MPOWCIIECTBUSI OPUEHTUPYIOIIAs, 0030pHast U y3JI0Bas
(hOoTOCHEMKH MOT'YT IPOU3BOAUTHCS C HECKOJIBKUX TOUEK, KOJMYECT-
BO KOTOPBIX OMpeNeNsieTcss OCOOCHHOCTSMH KOHKPETHOTO MecTa
MPOMCIIECTBUS U CTOSIIIUMH TIepe CheMKOH 3aJauaMH.

[Ipu 0030pHOI M Y370BOH CbEMKE B TECHBIX IOMELICHHUSX,
a TaKkkKe BO BCEX MHBIX CllyyasX, KOTAa H3-3a HeJocTaTKa MecTa
OOBIYHBIM OOBEKTHBOM HEIb3sl OXBAaTHTh B OJIHOM KaJ[pe IOJyIexa-
it gororpadupoBannto 00BEKT (OOBEKTHI, OJIM3KO PACIOJIOKEH-
HBIE WJIH HUMEoUIHe OONbUIYI0 NPOTSKEHHOCTH), LeNeco00pa3Ho
MOJIb30BATHCS [TUPOKOYTOJIbHBIMA OOBEKTUBAMH WJIM TPUMEHUTHh
MTAaHOPAMHBIN CITOCO0 CHEMKH.

HeranbHas ¢oTocheMKa NpeAHA3HAUYEHA AN 3aledaTiICHUs
OTJEIBHBIX OTHOCUTENBHO HEOONBINNX, a TAKIKE MEIKAX MPEAMETOB
(opynuit B31moMa, OpYXKUs, MyJb, THIIB3, BHEJAPUBIINXCS JPOOHHOK,
MOPOILINHOK H T. I1.) U CIIe0B (TaJIbIeB, 00yBH, OpY/IUii B31IOMa H T. I1.).

YroObl mOKa3aTh (B HEOOXOJUMBIX CIy4asix) UCTHHHBIE pa3MephI
MPEMETOB M PACCTOSIHUS MEKAYy HUMHU (TIpU 0030PHOM M Y3JIOBOM
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(dhoTorpadupoBaHum), IEIECOO0Pa3HO NPUMEHATh WU3MEPHUTEIHHYIO
¢dotocremky. JlerampHas ¢doTocheMKa 00s3aTENbHO MOIDKHA OBITH
MmacirabHo# (puc. 37).

G O O e |
03 1 2 3 4 5 6 7 8 9 0
OKCHEPTHO-KPUMNNAANCTHNECCKNE YeRuTP

T Em B BN BE e
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Puc. 37. [leransHas poTocheMKa, BBIMOIHEHHAS! MACIITAOHBIM CIIOCOOOM:
a) 3aMOK; 0) KOpITyC 3aMKa C HOBPEXKACHHIMHI; B) HOX
®dortorpadgupoBaHue CIEIOB Ha MECTE MPOUCIIECTBUS CHadaia
OCYILECTBIISIETCS OpUEHTHPYIOIUM (Ha (oHe OKpyKaromeil obcra-
HOBKHM) WJIH O030pHBIM TpueMaMu (BMECTE C MPEAMETOM, Ha KOTO-
pOM OHU OOHAPYKEHBI) C YCTAHOBJICHHBIMH PSIIOM C HUMH TaOJIHIIa-
MH C HH(paMu.

HauGonee mosiHbie U YETKHE CJICABl CHUMAKOTCS OTACIBHO IO
MIpaBUJIaM JIeTalbHON MaciTaOHOW cheMKH. [Ipu 3TOM criensr u pen-
METBI, UMEIOIIE CPABHUTEIFHO HEOOJbINNE pa3Mepsl (CIeAbl mab-
LIEB PYK, MyJH, THWIB3BI U T. II.), IIeJieco00pa3Ho (GoTorpapupoBaTh
B Macmtabe He MeHee 1:1 mMeTomoMm KpymHOMacmrTaOHOToO (hoTOorpa-
¢bupoBaHus.

OpueHTupytoias poTocheMKa JI0JIKHA ObITh BBIOJIHEHA OJHUM
u3 crnoco0OoB (KpyroBoi Wiy JTUHEWHOW) aHopambl. JletanbHblii ¢o-
TOCHHMOK BBITIONTHSIETCS ¢ MaciiTabHON JTHMHEWKOW, pa3MeraeMoit
napayuieTbHO 00BEKTY CHhEeMKH M B OJTHOM ITIOCKOCTH C HUM.

2.4. Ilpumeps! OIMHUOOK, JOIIYCKAEMbIX
npu nposegeHun POTOCHEMKU, 1 OCHOBHEIE
CIIOCOOBI UX YCTPAHEHUA

AHanu3 MaTrepualoB YTrOJIOBHBIX Jieln U (OTOTAONHIl, KOTOPHIE
OBLTM M3TOTOBJICHEI B MIPOIIECCE TIPOBEICHUS OTICIBHBIX CIIEICTBEH-
HBIX JEHCTBHIA, MMO3BOJIAET BHISIBUTH PSAJI TUIHYHBIX OIIUOOK, KOTO-
pBI€ JTOMYCKAIOTCS MPH MPOBEJICHUH 3arievaTieBaroliei (hOTOCheMKH
JIUTIOM, OCYIIECTBIISIOMAM (OTOCHEMKY.

OCHOBHBIX OIIMOOK HEMHOI'O, HO €CTh ()OTOCHHUMKH, Ha KOTO-
PBIX JOMYIIEHO HECKOJBKO OIMMOOK. PaccMoTpuM moapoOHO THITBI
OIMMOOK HAa KOHKPETHBIX IpUMEpax.

Lo Kpumunanucmuxa : yue6. / non pen. E. I1. Unenko, A. A. TonopkoBa. —
M., 2003. — C. 54.
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Omuodka Ne 1. Hapymenne goxycupoBku

Puc. 38. CHUMOK IIUTSITIKK THITB3BI MAcIITAOHBIM CIIOCOOOM:
a) Tiib3a He B Gokyce; 0) MaciiTabHas JuHelka He B oKyce

Onucanue owuoku. Hapyumienne (GOKyCHPOBKH CHHMAaEeMOTO
o0bekTa (puc. 38a) m MacmTabHOM TUHENKH (puc. 380).

Ilymu ucnpaenenus owubku. Heobxomumo pa3MecTHTh Bce
CHUMaeMble OOBEKTHI B KaJpe TaKuM 00pa3oM, YTOObI OHH HaxoIu-
JIUCh Ha OJTHOHM IMJIOCKOCTH, YTO MO3BOJIUT CAeNarh Oosiee HHPOpMa-
TUBHOE U300pakenue (puc. 39, 40).
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Puc. 39. PacrionoxeHue 00bEKTOB B KaJIpe

4 5

Puc. 40. BeipaBHuBaH#e 00BEKTOB B KaJpe B OJHOI MIOCKOCTH

Omuodka Ne 2. Hapymenne Mmacmrada

Puc. 41. CHUMOK TpaHaTHI, 0OHAPY)KEHHON Ha MECTE MPOUCIIECTBHS
Onucanue owmudxku. HerpaBuibHBIH BEIOOP MacmiTaba nzobpa-

JKEeHHA TpHUBeN K ToMy, 4To 90 % cHMMKa He HeceT HUKaKod HHpop-
MalMOHHOM Harpy3kHu. IlpeanpuHsATa NONBITKA BHIIOJIHUTE y3JI0BOU
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(OTOCHUMOK, HO €T0 HeJlb3s OTHECTH HHU K y3JIOBOMY, HU K JIeTallb-
HOoMYy (puc. 41). K coxxanenuro, 310 09eHb pacTipocTpaHeHHAsI OIITHOKA.

Ilymu ucnpagnenus owuodku. dotoanmapar I0KEH OBITh
pAacroioKeH K 00bEeKTYy CheMKH CTPOT0 NepHneHauKyIsipHo. Heobxo-
MO TIPOM3BECTH CHEMKY C OJIHM3KOTrO pacCTOSHHMSA, C aKIEHTOM Ha
0COOCHHOCTH, MPUCYIIHE 00BEKTY CheMKH (puc. 42).
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Puc. 42. [leranbHple CHUIMKH TPaHAThI:
a) obumit Bux; 0) cepuiHBI HOMep; B—T) MapKHUPOBKA;
) KOPITyC U 3aIal; €) 3aral
Ommbka Ne 3. HapyuieHue KOHTPACTHOCTH
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Puc. 43. [leransHble GOTOCHUMKH:
a) CIIeH maiblia PyKH, BBISBICHHBIN Ha CTEKIISTHHOM OYTBUIKE;
6) ciiezBl BBICTpENa Ha OKOHHOM CTEKIIe

Onucanue owudxu. Macmtad M300paskeHHsS BBIOpaH BEPHO,
Bce 00BEKTHI HaXOIATCsA B (DOKyce M Ha OJHOM ypOBHE, HO KOHTpa-
CTHBIC OOBEKTHI, PACIOJIOKEHHBIC HA 33JJHEM IUIaHe, BHOCSAT JOMOJ-
HHUTEbHBIC HCKAKCHUS U CKPBIBAIOT BaXKHBIC AeTanu (puc. 43).

Ilymu ycmpanenus owuoku. Heo0XxonumMo nepekpsITh JIF0OBIM
KOHTPAacTHBIM IpeAMETOM (HarpuMmep, JIucToM Oesoi Oymaru) 3an-
HIOIO YacTh CHUMKa JUIS IIOJTy4eHust 0ojiee KOHTPACTHOTO H300paxe-
Hus (puc. 44).

Puc. 44. [leransHble GOTOCHUMKH:
a) clieq manbla pyKu, oGHapyKEHHbIH Ha mpeaMeTe; 0) ClIex BEICTpeNa Ha CTeKIIe

Uacto BcTpevaroTcs Ha PoTorpadusax KOMILICKCHBIE OLTHOKH.

Ommuodka Ne 4. Hapymenue Mmacimrada. 3acBeTka CHUMKA
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Puc. 45. [leransHbIi GOTOCHUMOK ISITHA OypoTO IBETa, IIOX0XKEro Ha KPOBb

Onucanue owmuoku. HeBepro BeIOpaH MacmTad n300pa’keHHUS.
Psamom co cHmMaeMbiM OOBEKTOM BHIIEH TEPECBEYECHHBIH yYACTOK,
BBI3BaHHBINM OJIMKOM OT JIAMITBI-BCIIBIIIKH (poToarnmapara. [ nsHIieBas
MMOBEPXHOCTh TUIMTKHA HE TIO3BOJIMJIA TPOU3BECTH KAadeCTBEHHBIMH,
a ri1aBHOe — WH()OPMATUBHBINA CHUMOK 00bekTa (puc. 45).

Ilymu ycmpanenus owuoku. Ilpu dotorpadupoBaHuM TIIsH-
LIEBBIX, 3€PKAJIbHBIX W CTEKISHHBIX IMOBEPXHOCTCH HCIIOIB30BATh
JIAMITY-BCTBIIIKY HE pEKOMEHIyeTcs. Eciaum HeT WHOW BO3MOXHOCTH,
TO HEOOXOAMMO MPEAOTBPATUTH 00pa3oBaHUE OJUKOB OT BCIBIIIKH.
s monydeHus OoJjiee KaueCTBEHHOTO M300pa)KCHHS HEOOXOIUMO
WCIIONIb30BaTh JIOTIOJMHUTEIbHBIE WCTOYHHKH CBETa WM W3MEHHUTH
HACTPOUMKHU (OTOKaAMEPHI.

Omnodka Ne 5. Hapymenne macimrada. Haxoxnenne
NOCTOPOHHHUX NPeAMETOB B Kajipe

01/01/2005 05:19:29
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Puc. 46. ®oTOCHIMOK THIIB3BI, 0OHAPY)KEHHOH Ha MECTE ITPOUCIIECTBHS

Onucanue ownuoku. HerpaBuiibHBIN BEIOOp MacmTaba nzobpa-
xeHus. [1o cyTu, BBIONHEH Y3710BOI (POTOCHMMOK, HO €r0 HEIb3s
OTHECTH HH K y3JI0BOMY, HH K JAeTaibHOMY. B Kanmpe mocropoHHue
MpeIMeTHl U 0OBEKTHI, He HECyIue HUKaKo# (akTudeckoit mHpop-

MAaInoOHHO# Harpy3ku (puc. 46).

Ilymu ucnpagnenua owuodxku. Jlns TIONydeHUs JETaIbHOTO

CHHUMKa HEOOX0IMMO U3MEHUTh MaciiTad u3o0paxenus (puc. 47).
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Puc. 47. CHIMOK THIIB3BI € IPABIIIBHBIM BEIOOpOM MacmTaba n300pakeHns

Oumruoxa Ne 6. [IpenmeT HaxoauTCcs He B oKyce.
Hapymen macmrad
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Puc. 48. TTomnbITKa BBINOJIHUTS CHUMOK DJIEMEHTA B3PBIBHOI'O yCTpOﬁCTBa

Onucanue owiuoxku. B 1anHOM ciydae INpOM3BEAEHAa ChEMKa
CPYK Ha CIMIIKOM J/UIMHHOM BBIAEpXKKE. DTO Cilydaercs, Korna
B YCJIOBHUSX HEJOCTATOYHOIO OCBEIIEHHs] aBTOMAaTHKa Kamephl yBe-
JMYMBACT BpeMs, B TEUCHHE KOTOPOTO 3aTBOP KaMephbl OTKPBHIT, T. €.
BBIZICPKKY. M300paXkenne cMa3aHHOe, AeTaId HEe IPOCMATPHUBAIOTCS.
Bonburyto yacTe kagpa 3aHAMaeT MaclITaOHas TMHEHKa, CHUMAeMBbIii
00bekT 3annMaet umb 10 % rtomanau kanpa (puc. 48).

Ilymu ucnpaenenus owuodku. IlposiBUICS Tak Ha3bIBAEMbBIN
apdexT «meBeneHku». s ycTpaHeHHsT AaHHOW OMIMOKH HE00Xo-
IUMO J100aBUTH OCBEICHUS B KaJp WIM U3MEHHUTh CBETOUYBCTBH-
TenbHOCTh ISO ¢ MeHblero 3HaueHust Ha Oojpluee (B MOCICIHEM
cllydae MBI IOJYYUM H300pakeHHE XYK€ MO KadeCTBY, MOCKOJIBKY
YBEIMUUTCS 36PHUCTOCTh (KIUPPOBOH LIyM») U300paKeHUSs, CIEA0-
BaTEJIbHO, TIOHU3UTCS ero MH)OPMATHBHOCTB, HO 3TO MOXHO OyaeT
3aMETUThH JIMIIb TPH OOJBIIOM yBEIWYEHHH CHHMKOB, YTO HEAKTY-
QIIBHO VISl TAHHOTO BUJA (POTOCHEMKH).

Jns n3Menenus: Macirada n3o0pakeHuss He00X0AUMO CHUMATh
B peXHME MaKpPOChEMKH C MAaKCUMaJlbHbIM HPUOIIKEHHEM OOBEK-
THBa K 00BeKTy. MakcUManbHO OJM3KOE pPACCTOSHHE JI0 O0beKTa
MO>KHO TIOZIOOpATh OIBITHBIM ITyTEM.

MacmTabHylo JTUHEHKY HEOOXOAMMO pacmoiaraTth B Kajape Ta-
KM 00pa3oM, 4ToObl OHa HE IepeKphiBajia co00il 4acTh mpeaMeTa
(puc. 49).
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Puc. 49. CHIMOK IPOTEKTOPA IIMHEI, BHIIOJHEHHBIH B YCIOBHIX HU3KOHW OCBEIIICH-
HOCTHU C IPIMEHEHHUEM JOTIOIHUTENBHBIX HCTOYHUKOB CBETA

WHorna npu MConb30BaHUN Makpo(hOTOOOBEKTUBOB TIPUMCHSI-
eTcs KoublieBass ¢oroBemblika (puc. 50), MOCKONBKY TP MHHH-
MaJbHOM MPHUOIIKEHUHM K O0BEKTY ChbEMKH TEHb OT OOBEKTHBA Tie-

PEKPBIBACT YaCTh CHUMACMOI'O 0o0BeKTa.

Puc. 50. ®ortoanmapar ¢ KOJIbLEBOH (OTOBCIBIIIKON ISl MAaKPO(HOTOCHEMKH

Ommoxa Ne 7. Hapymenue (poKycHpOBKH, MaclITada, mpeaMer
3aKPBIT JUHEHKOH

Puc. 51. TlonpITKa BEIITOIHUATE I[eTaHBHBIﬁ (1)OTOCHI/IMOK npeamera

Onucanue owuoku. V300paxkeHne HaxomutTcsi He B (hOKyce.
[Ipeamer yacTMYHO TEPEKPHIT MacIITaOHOW JHHEWKOH. bombiryro
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9acTh Kajpa 3aHUMaeT MaciiTaOHas JIMHEWKa, a caM CHHUMaeMBIH
00bekT 3anuMaeT aunbs 20 % momaau kaapa (puc. 51).

Ilymu ucnpaenenusn oumnuoox. YtoObl cHUMaeMbIil 0OBEKT OBLT
B ¢okyce, POTOChEMKY HEOOXOIUMO MPOU3BECTH B JBa dTamna. CHa-
yala HaJ0 HaXkaTh KHOMNKY CITyCKa 3aTBOpa [0 JIETKOTO yIopa
(puc. 52), HHAUKATOP 3arOPHUTCSI TUOO 3EICHBIM, JTHOO TOIYyOBIM IBE-
ToM (B 3aBHCHMOCTH OT Mojenu (oToammapara), pa3aacTcs 3BYKO-
BOM CHUTHaJ, TOATBEPXAAMOMNN TOTOBHOCTh KaMephl K CHEMKE,
Y JINITh 3aTeM HEOOXOAWMO, yIAep>KHUBas KHOMKY B JaHHOM COCTOSI-
HUH, C/IeNaTh CHUMOK, Ha)KaB KHOIIKY CITycKa JI0 YIopa.

KHonka cnycka 3atsopa

Puc. 52. TlocnenoBaTenbHOCTH CIIyCKa 3aTBOpa (hoToanmapaTa

Jns m3meHeHus Maciiraba n300pakeHnsi He0OX0IMMO CHUMATh
B PEKMME MaKpOCHEMKH C MaKCUMaJbHBIM MPUOIMKEHHEM O00beK-
THBa K 00BEKTy. MakcHUManbHO OJIM3KOE PacCTOsSHHE JI0 00BeKTa
MOHO MMOJ00paTh ONBITHBIM IyTeM. MacmraOHylo JIMHEHKY Heo0-
XOJIMMO pacrojiaratb B KaJpe TaKuM 00pa3oM, 4ToObl OHA HE Tepe-
KpBIBajia co00i yacTe mpeamera (puc. 53).
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Puc. 53. I1paBUIIbHO BHIOTHEHHBIH AETATBHBIA (POTOCHUMOK 00BEKTa

IIpoBoxs 3amevatieBaronIyo GOTOCKEMKY, HEOOXOIUMO IIOMHUT,
9T0 ()OTOCHUMKH JJOJDKHBI OBITh YeTKUMH U HHPOPMATHBHBIMHU.

2.5. UccnenoBarenbckasa poTocheMKa

CyneOHo-uccieoBarenbckas pororpadus npeacTaBiseT coOoi
CHCTEMY COOTBETCTBYIOIIMX HAYYHBIX MMOJIOKEHHUH, CPEACTB U METO-
70B (DOTOCHEMKH, TPHUMEHSEMbBIX IPU HCCIACIOBAHUH PA3THMYHBIX
BEIIECTBEHHBIX J0Ka3aTeNbCeTB (prc. 54—58).

Puc. 54. Cnenpl BoICTpela Ha MyJie M THIIb3e (CTpekaMu 0003HauCHEI
UICHTHGULUPYIOINE IPU3HAKN U HHANBUIYTH3UPYIOLIHE 0COOSHHOCTH,
BBISIBIICHHBIE B ITPOLIECCE IKCIIEPTHOTO MCCIIEIOBAHHS)




Puc. 55. Caenpl oT mpuMeHEHHs OPYAUI B3IIOMa Ha IOBEPXHOCTH 3aMKa

Puc. 56. CnerpanbHasi TEXHUKA JUIS BBITIOJHEHHS POTOPA3BEPTKH
MOBEPXHOCTH ITyJIH CO CIE€AaMH BBICTpEIIa




Puc. 58. CHuMOK (parMeHTa JOKYMEHTA C IIPU3HAKAMH 10 UICIIKH

Ha TIOJIYYCHHBIX CHUMKax NCJIAaTCA pasMETKHU, YKa3bIBarOLIUEC,
Ha OCHOBAHHMH Y€r0 SOKCIIEPT MNPUIIECT K TOMY HIM HHOMY BBIBOOAY
(OI[HOI/IMCHHI)IMI/I III/I(l)paMI/I 0003HaYEHBI COBITaJaroImue HpI/I3HaKI/I)

(puc. 59).

e

Puc. 59. @parmMeHT POTOTAOTUIIBI — MPUIOKEHHUS K 3aKITIOUEHHIO IKCIIepTa
TIPU KaTeTOPUYHOM IOJIOKUTEIIBHOM BBIBOJIE (ClIeBa CHUMOK CJIe/ia Majiblia PYKH,
H3BATOTO C MECTA MPOUCIISCTBHUS; CIIPaBa — CHUMOK OTIIeYaTKa Maiblia pyKn
C JaKTOKapPThI TOJ03PEBAEMOr0)

Takoe ¢doTorpadupoBaHre MPOU3BOAUTCSA ¢ IPUMEHCHHEM Me-
TO/IOB 3allevyaTriieBaroliell, a He MCCIEAYIONe CheMKH (PenpomyK-
LUOHHOH, KpyITHOMacIITaOHOH | Ap.).

Cynebnast otorpadus HCIOJIB3YETCSI KaK OJUH U3 CIIOCOOOB
WCCIIEIOBaHNS, 3HAYUTEIBHO PACIIHPSIONINX BO3ZMOXHOCTH YeJIOBe-
yeckoro 3peHus. Tak, ¢ororpaduueckue MeTOAbl HCCIETOBAHUS
MPUMEHSIOTCS:

a) JUIsl BBISIBIICHUSI M U3y4YEeHUs! CITa00BHIVIMBIX WIJIH HEBUIMMBIX
neraneld MMOO MPU3HAKOB, HEJOCTYIMHBIX OOBIYHOMY 3pEeHHIO (Ha-
mpuUMep, MPHU BOCCTAHOBJICHWH 3aJHMTHIX WM 3aMa3aHHBIX 3aIlMCeH,
BBITPABJICHHBIX WJIM yJAJCHHBIX MOANUCEH B TEKCTE, BBIIBICHUU
HEBUIUMBIX TJ1a30M CJIE/IOB HA Pa3IMYHOTO poJa O0OBEKTax U T. I.);
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0) UTA BBISBICHHS IBETHBIX M SIPKOCTHBIX pa3IMdUil B HCCIe-
IyeMbIX 00BeKTax (Hampumep, MpH YCTAHOBJICHUH Pa3IHdus B IIBE-
TOBOM TOHE OCHOBHOTO M JIOMHUCAHHOIO IITPUXOB B TEKCTE HCCIIE-
JyeMOTO JIOKYMEHTa | T. 11.);

B) /ISl M3yUESHHSI MEXaHU3Ma CJIe1000pa30BaHusl.

OTo0 penraercs TIaBHBIM 00pa3oM IyTeM NMPUMEHEHHS METOJOB
W3MEHEHHUS! KOHTPACTOB, (OTOrpagpoBaHUs B HEBUAUMBIX JTydax,
MukpodoTrorpadupoBanns, a TaKkKe MMyTeM MPUMEHEHHUS CKOPOCT-
HBIX METOZIOB (hoTorpadupoBaHUsL.

I[HSI HCCIICA0BAaHUA KPUMUHAIUCTUYCCKUX O6’BCKTOB HCIIOJIB3Y-
erca ¢ororpaduueckoe U3MeHeHHEe KOHTpacToB. OHO MO3BOJSET
MOJTyYUTh POTOCHUMOK C HEOOBIYHBIM COOTHOIICHHEM SIPKOCTH IIPH
YepHO-0€JIOf CheMKE WJIM I[BETOINepeay — IpU LBETHOW. B 3kc-
MEPTHOM MPaKTUKE KOHTPACTHI Yallle BCETO YCHIMBAIOTCS, YTOOBI
BBISIBUTH HY)KHBIE JIETAII N300pakeHusI.

I[BeToBO# KOHTpacT OOYCIIOBICH pa3iNdieM B CIIEKTPAITbHOM
COCTaBE OTPAKAEMOT0 OOBEKTOM CBETa, T. €. COOTHOLICHUEM Pa3HBIX
XPOMaTHYECKUX TOHOB, HAIIPHMEP, CHHETO ¥ OPaHKEBOT0, (PUOJIETO-
BOTO M JKEJITOTO. YCWIHTh TaKOW KOHTPACT IPH ChEMKE IOMOTAEeT
MPOJyMaHHBIHA BBIOOpP OCBEIIEHMUsI, CBETOQHILTPOB U (poTOMaTepHa-
noB. [l ocnabnenust GoHa W BBIICICHUS JeTanell TpeOyeTcs cBe-
TOQHUIBTP TOTO K€ IIBETA, KOTOPBI HY>KHO ITOTaCUTh.

MaxkcuManbHbIl 3PPEKT YCHICHHS TOCTUTAETCsl TOJJOOPOM CBe-
TOGUIBTPOB MPOTHUBOIIOIOKHOIO 1[BeTa. BRIOpaTh MOIXOAAIINN CBE-
TOQUIBTP MOKHO BHU3YaJIBHO, Pa3TisiAbiBas yepe3 Hero ¢ortorpadu-
pyemblii 00bekT. Ecau B mpouecce mepBHYHOTO yCHUIICHHUS! HE yna-
JIOCh TIOJYYHUTh U300paKeHUe HY)KHOTO KOHTpAcTa, HEraTuB MOJBEP-
TaroT JOMOJHUTENFHOW XUMHYECKOH 00padOTKe MJIM MHOTOKPAaTHO-
My NEPEeKONMPOBAaHHIO HA KOHTPACTHBIX (oTOMaTepuasax — KOH-
TPaTUITUPOBAHUIO.

dortocreMka B HEBUIUMBIX JIydaX CIICKTpa OCHOBaHa Ha HX
CHOCOOHOCTH MPOHMUKATH Yepe3 HEKOTOPble 00BEKTHI, HENPO3PaUYHbIE
Ui OOBIYHOTO CBETa, a TAKXKE MHAde, 4eM BHUIWUMBIC JIyYH, OTpa-
JKaTbCA W OrjiomaTbCss MHOTMMU MaTC€pUualaMu. 9KCHepTBI B CBOel
pabote yamie HCMONB3YIOT CHEMKY B MH(PPAKPACHBIX U YIbTpaduo-
JIETOBBIX OTPaXCHHBIX JIydyaX M (PUKCALUIO KapTUHBI JTIOMHHECIICH-
oud O0BEKTOB B 3THUX Jydax. [1omoOHYI0 (OTOCHEMKY, a TaKkKe
peHTreHOrpaduIo MPOBOJIAT JIJIS BBISIBIICHUS IPHU3HAKOB, HE BOCIIPH-
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HHMAaeMbIX BU3YaJlbHO M HE BOCHPOU3BOIUMBIX (poTorpaduueckumu
CpeICTBaMH B BUAMMOM CBeTe (Hampumep, [Uisi MPOYTEHHUS BBITPAB-
JICHHBIX U 3aJIUTHIX TEKCTOB).

MukpodoTocheMKa MOpeqHA3HAYEHA ISl HCCICAOBAHHS W30-
OpakeHHIl OYeHb MENKUX KPHUMHHAIHUCTHYCCKHX OOBEKTOB IIPU
OonpuioM yBenuueHuH. POTOCHEMKY C yBEIHMYCHHEM B 4—35 pa3
JIETKO OCYIIECTBUTH OOBIYHOIN Maao(popMaTHOU 3epKalbHOM (OTO-
KaMepoil, IPUMEHHB Y UTHHUTEIIbHBIC KOJIbIA WX MUKPOIIPHCTABKY.
B okcmepTHOW MpakTHKe AJsl YBEIHYCHHs B JCCATKH M COTHH pa3
NPUMEHSIOT CIICHUATbHBIE MUKPO(OTOYCTAHOBKUA C MHKPOCKOTIAMHU
MMUH-10, MBU, MII-8, MBC, MUM, MCK u np. MukpodoTtochem-
Ky MOKHO IPOBECTH U OOBIYHBIM 3€pKalbHBIM (poToammaparom, co-
SIMHEHHBIM C MHUKPOCKOTIOM (puc. 60).

Puc. 60. MukpohoTOCHIMOK BOJIOKOH KOHOILTH, BBITOJHEHHBIH CO CTOKPATHBIM
YBEIMYECHUEM C TOMOIIBI0 MHKPOCKOTIA

[Ipumenenune mudposoit pororpaduu, opopmieHHoe ¢ cobr0-
JICHHEM HEOOXOIUMBIX TPOIECCYATBHBIX YCIOBHIA, TapaHTHPYIOIIHX
MIPOBEPKY aJIEKBATHOCTH (COOTBETCTBHUS) O0BEKTA ChEMKH €ro Iud-
POBOMY H300pa)KEHHIO, 3HAYUTEIHEHO PACIIUPSET BO3MOXKHOCTHU 3a-
revaTieBaroIIe U UCCIeI0BaTeILCKOM poTorpaduu.

Bonpocsl 118 caMOKOHTPOJISA
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1. VI3 Kak#X 3JIEMEHTOB COCTOHT CHCTEMa KPUMHUHATHCTHYCCKOMH
¢dororpapun?

2. OxapakTepu3yiTe METOIbl KpHMHUHAITUCTUIECKOH oTorpadu.

3. Korna ucnonb3yercst oobextus fish-eye?

4. KakoBBI OCHOBHEBIE TIPaBHJIa MacIITaOHON (OTOCHEMKH?

5. KakoBbl mpaBmia 3amevariieBarolieil (OTOCHEMKH >KHUBBIX
JUI ¥ TPyHoB?

6. Kakue 3amaun pemraer uccienoBarenbekas poTocremka?
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3. 3anuce u nrorosass oopadoTka
dorocHuMKOB

3.1. ®opmarel 3anucu paiios

B HacTosiiee BpeMsi MOXET OBITh HWCIIOJNB30BAaHO HECKOJIBKO
¢dopmaros. Camble monysipasie cpenu Hux JPEG u RAW

JPEG («mxeiirrer» anra. Joint Photographic Experts Group —
Ha3BaHUE OpPraHU3alMU-Pa3padOTUMKA) — OJWH M3 MOMYJISIPHBIX
rpapuueckux (opMaroB, MPUMEHSICMBIH Ui XpaHEHUs (OTOH30-
Opaxennidl. Daiinpl, cofepkaliue MaHHbIE jpeg, OOBIYHO HMEIOT
pacmmpenus jpeg, jfif, jpg, jpg, wim jpe, ogHAKO U3 jpg — caMoe
MOMYJISIPHOE pacIlIMpeHUe Ha BeeX MiaThopmax.

Raw (aHrn. raw — ceipoit) — ¢GopMaT JaHHBIX, COJEPIKaIIHii
HeoOpaboTaHHbIe (MIM 00paOOTaHHBIE B MWUHUMAIBHOW CTEIEHH)
JIAHHBIE, YTO TO3BOJISET M30ekKaTh MOTeph MHpopManuu. B Takmx
¢aiinax comepxuTcs NojHas WHQOpMAIMS O XpaHHMMOM CHTHalle.
JlanHble B raw-(aitiax MOTyT OBITh HEC)KaThIMHU, CXKaTBIMH 0€3 ITo-
TEPb WM CKATBIMH C TIOTEPSIMU.

OCHOBHBIM HEJJOCTATKOM Faw ¢opmara SIBISIETCS TO, YTO (Paniiibl
3aHUMAlOT MHOTO MecTa Ha KapTe namatd. BrTopoil HemocTtaTok
B TOM, YTO Ka)KAbI NMPOW3BOJIUTENb BBITYCKAET CBOE MPOrPaMMHOE
obecnieueHue i 00pabOTKH raw-daiioB (Hampumep, ¢Gupma
Canon — Digital Photo Professional; Nikon — Capture NX;
Olympus — Olympus Master; Pentax — Photo Laboratory u T. 1.).
OnHako, 00beM MaMSTH, KOTOPBIA MOXXET BMECTHTh HOCHTENb WH-
dbopmariy, OT TOAa B TOJ YBEIMYHUBACTCS, TIOITOMY OOJBINON pas-
Mep raw-¢aiina perraonero 3Ha4eHus] He UMeeT. 3/1eChb BO3HUKAET
Jpyroi BOMPOC, MOXKHO JIM CUHTATh 0OpabOTKy raw-u300pakeHus
(m3MeHeHne OanaHca Oeoro, WM3MEHEHHWE JKCIO3WIHMHM Ha 1 Wi
2 wara) npaBkoil B oropenakrope? I[Ipencrasnsercs, 4To HET, MO-
CKOJIbKY U3MEHEHHS B XapakTep caMoro N300pakeHus He BHOCSTCS.

64


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0_%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82%D0%BE%D0%B2_%D0%BF%D0%BE_%D1%84%D0%BE%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%88%D0%B8%D1%80%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8_%D1%84%D0%B0%D0%B9%D0%BB%D0%B0
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http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/Canon
http://ru.wikipedia.org/wiki/Nikon
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http://ru.wikipedia.org/wiki/Pentax

3.2. Ilopaaok U3roToBJIEHUS
OIIO3HABATEJIbHBIX (DOTOCHUMKOB
B nporpamme Microsoft Word

Paboty nHaumHaeM co cHUMKa aH(ac, Bce OCTaIbHBbIE CHUMKHU
JIOJKHBI OBITH OJJTHOTO pa3Mepa ¢ TIePBBIM CHUMKOM.

Iar 1. [{oGaBisieM CHUMOK B JOKYMEHT, BBIOMpacM MpaBoi
KJIaBHUIIEi MbIIIK Ha cHUMKe «DopmaT pucyHka» (puc. 61).

SUAREREEEa
[ ]

Puc. 61. Bei6op dpopmata
Hlar 2. Beidbupaem Bo Brianke «llomoxenune» — «llepen Tek-

crom» (puc. 62). Bo Briajake «Pa3Mep» — yCTaHaBIMBAEM BBICOTY
9 oM, mupuny — 6 cM (puc. 63).
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Puc. 62. Beibop mapamerpa o0TeKaHus H300paKESHUS

Paters <oy
e taa sopun

T sosecer
- [o—

o 1w ee 05 syomt [EETEY

Puc. 63. Beibop pazmepa nzodpaxeHus

Ilar 3. Jlo0aBnsiem octaibHbie hoTOrpad)ui U BHIPABHUBAEM HX
0 YPOBHIO TJ1a3 B COOTBETCTBHHU C LIEHTPAIBHBIM CHUMKOM (pHC. 64).
JInst HarISIAHOCTH MOYKHO JT00aBUTh BPEMEHHYIO ITYHKTUPHYIO JIMHHIO.
3axumaeM JieByto kinasuiny «Alty, nepeasuraem dortorpaduu 10 He-
00X0IMMOro BbIpaBHMBaHMS. Ha maHenu HacTpoliku BbIOHpaeM (yHK-
o «O0pe3athy», 00pe3acM JHITHee U yOupaeM MyHKTUPHYO JIUHHIO.
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Puc. 64. BeipaBHUBaHHUE 110 TOPU3OHTAIIN

B urore noy4aem HeoOXomuMble 00paboTaHHbIE CHUMKH (pHC. 65).

"@ FERCY S goro 1 Mrosof ward -
| lravr | Souma b g Cout Duicinin Duspnpermms  Bus | ovpan .
et T = v

Py st ronan~[1z (N[ 5) [t ORI 105t AMBbC AMBIC. ASBHCCT  AaBbGer. AsBYCA ABHCE A (e
L o v e s [ <O ey |
idnimbinand e e 5 o
e - =
i 1 .
d
\
\
o e EEETTE

Puc. 65. UTOroBbIi CHUMOK

OO0paboTaHHbIE CHUMKH COXpaHsieM Ha WH()OPMAIIMOHHOM HO-
curerne.
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3.3. Ilopagok cocraBiieHUs IAHOPAMHOI'0 CHUMKA
JTOPOKKHU CJIeJOB O0YBH, BHIIIOJTHEHHOTO
METOIOM JIMHEMHOU IMMaHOPaAMBI
B nporpamme Microsoft Word

Hlar 1. Bo Bknanke «Pa3MeTka CTpaHMIBD) B 3aBUCUMOCTH OT
JUTHHBI TAHOPaMbl BEIOMpaeT 100 KHUKHYIO TUOO aTbOOMHYIO OpH-
SHTALMIO CTPaHUIIBI (puc. 66).

Op)d 9 O&H -
[

[naeHas Bcraeka PazmMeTEa cTpaHuUE Cerinkn Pacceinkn PeugHZMpOEaH!
— L=l
. R , h=, PaspuiEkl ~
o T I e E
WpudTe = ;EI Homepa crpok =
TemMel Mana |OpueHTaUKWA | Pasmep KonaHkW

Maognt
- @ L LT - 'ﬂ'ﬂ.

bE~ PAcCTaHOBKE NEPEHOCOE ™

--------.bucrpal—lhluhl

KHixxHaa

Puc. 66. BoIOOp OpHEHTAIIMH CTPAHHUIIBI

Hlar 2. [loGapnsiem nepByto ¢ororpaduio, HHKHMAEM MPABYIO
KJIaBUIIIy MBIIIM, B OTKPBIBLICHCS BKJIAJKE B CTpoke «OOTeKaHue
TekcToM» BeiOupaeM «Ilepen Tekctom» (puc. 67).

68
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Puc. 67. Beibop mapamerpa obtekanus u3o0paxerus «Ilepex TeKCTOM»

HlIar 3. HaBoaum CTpenkol MBI Ha Kpail CHUMKA M «Iepe-
TacKUBaeM» IPaHHIbI CHUMKA J10 HE0OOX0AUMOro pa3mepa (puc. 68).

Aoennt - Microsch Word

Cowsr Pacoven  Prupopsaewe  Du

A A

Nogoxss  Lner
< copu

Y 2 paccramsses nepenscon -
Fapsreross cpwmmz

R oo,

L]
-
FREY - orsvamse e (g 3 rencon
', T

P —

1 Aonozsmemmme mapavsespu pasmeres.

Puc. 68. 3mMeHeHre rpaHull HEPBOrO H300paKeHHs
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Hlar 4. JIo6aBnsiem BTOpoii cHUMOK. Haxmmaem mpaByro Kia-
BHIIy MBIIIN, B OTKPBIBIICHCS BKIaaKe B CTpoke «OOTeKaHHE TEK-
CcTOMY» BeIOHpaeM «3a TekcTom» (puc. 69).

eapun

P =

8 U .

| el i n
s

£
Cromame Ll | A com G sy

Puc. 69. Beibop nmapamerpa o0TekaHus1 H300pakeHNs «3a TEKCTOM

Ilar 5. HaBoguMm cTpenkoil MBIIM Ha Kpail CHUMKA M «IIepe-
TaCKMBaeM» I'PAHUIIBI BTOPOIO CHHMKA 0 HEOOXOIMMOro pa3Mepa
(B cOOTBETCTBHH C pa3Mepamu nepBoro cHumMka) (puc. 70).

Puc. 70. 3meHeHue rpaHUL] BTOPOTO H300paKeHHUs
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Hlar 6. B cooTBeTcTBUM C IETANSIMH HAa JABYX CHUMKAax IPOH3-
BOJAMM COBMEIIEHHE ABYX H300paXKCHHWH MyTEM «IepeTaCKUBAHUSD)
BTOPOTO H300paKCHHS YACPKUBAEMOM JIEBOM KHOIKOM MBIIH (puc. 71).

—
b Lus1 Wso s | D o FEERI

Puc. 71. CknenBaHue KaJpoB

Hlar 7. [To aHanoruu ¢ nepBbIM CHUMKOM J00aBJsieM TPETUH
u ciefytomue (puc. 72).

w1 o1 | ks i | IR e =———)

Puc. 72. CxienBaHue TaHOPaMBI
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Hlar 8. Bo Bkianke «®opmar» BeiOmpaem «O0pe3ka» u odpe-
3aeM MaHopamy 10 HeOOXOAUMBIX pa3mMepoB (puc. 73).

oy da-0s u

o oh EEEEEEEEEZ

o o e FoEmno

Puc. 73. Obpe3ka naHopambl

Hlar 9. [lognuceiBaeM MaHOpaMHBIA CHUMOK B O(popMIIsieM pe-
3yJbTaThl B BHE (HOTOTAONHIIEI (pHC. 74).

g @o-asd .

foms  owea P cuwess  Comm Praenn

dototabnamnya

K 0CMOTpa mecTa 22 asrycra 2011 roaa no ¢akty
Tpyna Y (13 B /IECHOM Maccuse
Heaaneko ot goma Ne21 no yn. Unsuya
|

®oto 1. c yBu, Y 8XOA€ OCMOTPa MECTa NPOMCLIECTBUA NO $aKTy

I Y TPYNa Y

E - e
Cromoe 1 e D oo Py e e e—

Puc. 74. TIpumep opopmiteHust HOTOTAOTHIIBI

CocraBnenue GpoToTabIIUI — 3TO 3aBEPIIAIONIUI 3Tall, B KOTO-
POM MOJBOAUTCS UTOT padOTHI hoTorpada-KpUMHHAIKICTA.
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3.4. Odbopmiaenue ororadiimiy

DOTOCHIUMKH, OTPaXKAIOIIKE MPOLECC U Pe3yIbTaThl CICICTBEH-
HBIX AEUCTBUH, 0POPMIIIIOTCS B BUAE (DOTOTAOIHI], KOTOPBIC TIpHIa-
raroTcs K MpOTOKodaM. VX HazHadyeHWe — HATSAHO M TOCJenoBa-
TEJNBHO MOKa3aTh (haKThl, BBISIBICHHBIC B PE3yJbTaTe CIICACTBEHHBIX
nerictBuil. DOTOTAOIUITEI M3TOTABIMBAIOTCS JIUIIOM, ITPOW3BOIMB-
M (POTOCHEMKY, C COOITIOIEHUEM CIIEIYIOIIUX OOIINX MTPABHIL:

— ¢oToTabnuIa, BHE 3aBUCHMOCTH OT KOJHYECTBA CHHUMKOB,
MMEET €IMHBINA 3arojoBOK, Hampumep, «PoToTabiuima — MpHiIoKe-
HHUE K MPOTOKOIYy OCMOTpa MeCTa MPOUCIIECTBUS 10 PakTy oOHapy-
xeHust Tpymna rp-Ha CamoxanoBa H. U. B xBaptupe Ne 75 nmoma
Ne 10 no yn. Bumnesoid, 17 mapta 2011 1.».

— CHUMKH B (DOTOTAOIHUIIE pacIoNaratoTcs B MOPAIKE, COOTBET-
CTBYIOIIIEM TOCIIEIOBATENIFHOCTA ONHCAHUS B MPOTOKOIIE 3aredat-
JICHHBIX HA HUX (aKkToB (OPHEHTHpPYIOLIHE, 0030pHBIC, Y3IIOBEIE, JIe-
TanpHble). [Ipu TPOBEACHWM CIOXKHBIX CIIEIACTBEHHBIX IEHCTBHIMA
(Hampumep, ¢ MPUMEHEHHUEM Y3JI0OBOTO METOJ]a OCMOTpa MecTa Tpo-
WCIIIECTBHS, HEOJHOKPATHO MOBTOPSIOIINXCS OMBITOB CIICJACTBEHHO-
rO DKCIEPUMEHTA U T.1.) B ¢oToTabiuie mocie oOIIUX OpUEHTH-
PYIOIIUX 1 0030PHBIX CHUIMKOB Pa3MEIA0TCs Y3JIOBbIE U JIeTANbHEIE
CHHMKH Ka)JI0T0 (pparMenra clie/ICTBEHHOTO JeicTBUs. Bee cHUMKH
HUMEIOT EMHYIO MOCIIeI0BATEIbHYI0 HyMEPaIIuio;

— HaAJINCH MO0/ CHUMKaMH JIOJDKHBI PacKphIBaTh UX COJEpKa-
HUE, KOHKPETH3UPOBATh OOBEKT U MECTO CheMKH (yKa3bIBaTh B HAJI-
MUCSIX METOJbI, BUABI CHEMKH (NIAaHOpaMHas, OPHEHTHPYIOIIas
U T. I.) HELEIeco00pa3Ho, €CIIU 3TO HE HECeT JONOTHUTEIHHONW WH-
¢opmauuu). Hanpumep, B poroTabnuiie K MpOTOKOIY OCMOTpa Mec-
Ta MPOMCIIECTBUSI 10 Kpa)ke W3 KBAPTHPHI HAJIMUCH TMOJ] CHUIMKaMHU
BBITIOJTHSFOTCSI CJICTYIOIITM 00pa3oMm:

«@omo Ne 1. Yuacmoxk yn. Buwmnesoti, 2oe 6 dome Ne 10 (cmpen-
ka 1), 6 noovesoe Ne 3 (cmpenxa 2) cogepuieno youiicmeo ep-na Ca-
MOXBANOBAY.

«Domo Ne 2. Jlom Ne 10 no yn. Buwmesou. Buo co cmopoHul
noovesoa Ne 3y.

«@omo Ne 3. Bxoonas Osepv xeapmupwvr Ne 75 co credamu
eznoma (cmpenka 1, 2)».
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«@omo Ne 4. Cnedwvl 8310Ma HA 6XOOHOU 08epuU U CMOsIKe ee KO-
pooxu keapmupsl No 75

«Domo Ne 5. Tpyn ep-na Camoxeanosa H. ., 8uo co cmopoHuwl
6X0OO0HOU 08epu» U T. 1.,

— CHUMKH B ()OTOTaOJIMIIE TOJKHBI OBITH B3auMOCBs3aHbl. O0b-
eKT Ha JICTAIbHOM CHHMKE (pUKCHpyeTcs Ha y3JI0BOM; OOCTaHOBKa,
OTpa)KCHHAs HAa y3JIOBOM CHUMKE, TIOKa3bIBaeTcsi Ha 0030pHOM. [Tpu
5TOM Ha OPUEHTHPYIOUIMX U 0030PHBIX CHUMKAX CTPEJIKAMH YKa3bl-
BAaIOTCSI MECTa PACTIONIOKEHUSI O0BEKTOB, 3a()UKCHPOBAHHBIX HA Y3110~
BBIX U JCTABHBIX CHUMKaX. CTpeNKu-yKa3aTeian HyMepyIoTcs, a B Hal-
MUCSIX TTO/I CHUMKaMHU JIaeTCsl TIOSICHEHUE, Ha YTO OHH YKa3bIBAIOT;

— CHHMKH PEKOMEH]TyeTCsl MI3roTaBiuBaTh popmaroM 10x15 cm
3a HCKIIFOYEHNEM OpHUEHTUPYIOMUX ((pparMeHTOB TAaHOPAMHBIX) U Jie-
TaJILHBIX, KOTOPhIE MOTYT OBITh U MEHbIIEro gopmara. Mx Hakieu-
BalOT HA JIMCTHI IDIOTHOM Oymary, ucrons3ys ket tuma [IBA. Tosic-
HUTEJbHBIC HAMUCH AETIal0TCsl Ha PUHTEPE A0 HAKICHKH CHUMKOB.

Kaxnpiii CHUMOK CKpeIisieTcsl OTTUCKOM TIeYaTH TaK, YTOOBI
YacTh ero Obla oroOpaxeHa Ha Onanke gororabnuiel. Ecnn cHUM-
KH C JIACTOM OyMaru COCTaBJSIFOT eUHOe Iiesioe U GoToTadbimia us-
TOTOBJICHA C MOMOIIBIO POTPAMMHOT0 O0eCHeueH s, TO TIeYaTH Ha
CHHMKE HE CTaBsITCS.

[Tpu onmcanun ycinoBuii GOTOCHEMKH YKa3bIBAIOTCS: MTOTOIHBIE
YCIIOBHS, XapaKTEPUCTUKA OCBEIEHUS, MapKa U MOJIENb UCIIOJIb30BaH-
HOTO TIPH CheMKe (poToarnapara, XapakTepUCTUKa 00BEKTHBA (CBETO-
cwia U OKYCHOE PACCTOSHHUE), HOCUTENh HH(POPMAIUH, 000pYI0BaHHE,
MIPH ITOMOIIM KOTOPOTO OBLIH MONTydeHbI (hoTorpaduu, Tun Oymaru.

[Tpumep onucaHus: «...(homocvemKa OCywecmaisiiacy 8 Cyxyio,
MENTYI0, COTHEUHYIO N0200y NPU eCMEeCMmMEEHHOM OC8eueHul npu
memnepamype 6o30yxa + 21 °C, ¢ npumenenuem ¢pomoannapama
mapxku CANON EOS 550D, o6wvexmus Canon ZOOM Lens EF-S,
18-135 mm, ceemocuna odwexmusa 1:6,3, ¢okycnoe paccmosrue
/22.0 mm, ouagppaema — 116,8, evioepoicka 1/200 cex., ceemouyscm-
sumenvrnocms no 1SO 400, paspewenue no wupune — 5184, no 6vi-
come — 3456 nuxcenei, na kapmy namamu Transcend SD HC euxo-
cmwio 2 GB».

1
EXIF (maHHBIE) CHIMKA MOKHO y3HAaTh B MEHIO (oToarmapara, yepe3 GpyHK-
LIMOHAJIbHbIE KIABHIIM WIH B rpad)M4ecKOM peIaKTope, HalpUMep, B MPOrpamme
«Adobe Fhotoshopy.
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Jlanee B oMCaHWW BO3MOKHBI CIICTYFOIUE BAPHAHTHI:

Bapuanr 1. «C ykazannoeo nocumensi ¢ nomougpro Hoymoyka ASUS
u npunmepa EPSON Stylus Photo T50 na ensnyesou gpomobymacze
Epson Premium Glossy pazmepom 10x15 6vino uzeomoeneno 8 ¢ho-
moepauii ¢ Mecma nPOUCUIeCMEUsL: MPU RAHOPAMHbBIX, 00HA 0030D-
Has, 08e y37108ble U 08e OemanbHble. [lanuvle pomoepaguu Obiiu exiee-
Hbl 8 MEXHUYECKU U POYECCyanrbHO 0QOPMAEHHYIO homomadauyy».

Bapuant 2. «C yxazannozo nocumensi ¢ HOMOWbIO A6MOHOMHO-
2o nuuiyueeo DVD-mooyns Apacer Disc Steno AD330 ¢pomogpatinet
ovLiu nepenucansvt Ha DVD-R 01 oonoxpamuoi 3anucu mapxu TDK
emkocmoio 4,7 GB. Hannvii duck 6wl ynakoean 6 OyMadicHulil na-
Kem, Ha KOMOPOM 6bINOJHEHA Cledyrowas Haonucs: “‘Onmuyeckuti
ouck popmama DVD-R ¢ pomocuumxamu ¢ popmame JEPG ¢ xo-
nuuecmee 17 paitnos, obuum pasmepom 125 Mb, evinoanennvimu
6 npoyecce OCMOMpPA Mecma HPOUCUECTNBUS, NPOBOOUMO20 NO
¢axmy youiicmea Ilemposa H. U. om 17.06.2010”. Kongepm Ovln
oneuaman u cKpenien NOONUCIMU C1e008aAMeNs U NOHIMbIX.

Crneyuanucm Mapkenos C. I1.»

®DoTOoTA0NMIIA TIOANUCHIBACTCS JIMIIOM, €€ H3TOTOBUBILUM, U CJIe-
noBarteneM. Ha mocnennem nucre (potoTabnuiibl HAKJIEUBAETCS KOH-
BepT, B KoTopbiii momerarorcs CD\DVD nocurens. Kousept moj-
MMCBIBAETCS M onevaTeiBaeTcs (mpui. 1).

Takum oOpa3omM, B T1aBe ObUIM PacCMOTPEHBI OCHOBHBIE IOJIO-
KEHUsl CBA3aHHbIE C O0paboTKOM HUQPPOBBIX H300paKEHUH U ee
nporieccyaibHoe oQopMIICHHE B XOZ€ TPOBEJCHUS CIICICTBEHHBIX
JEUCTBUN M KPUMUHAIUCTUYECKUX IKCIIEPTH3.

Bomnpocs! AJisi CAaMOKOHTPOJISI

1. OnumuTe nopsaaok o6paboTKKU ONO3HABATEIbHBIX (DOTOCHUM-
koB B iporpamme Microsoft Word.

2. OnuIuTe MOPSA0K H3TOTOBJICHUS IMaHOPAaMHBIX (HOTOU30-
OpaxeHHH.

3. KakoBbl ocHOBHBIE ipaBuia opopmieHus Gporotadmu?

4. KakoB MOpSAOK TEXHHYECKOTO M IIPOIECCYyabHOTO 0(hopM-
sieHust pororadiuir?
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4. KpuMmnuaaucruuyeckas BUJe03aINnCh

4.1. Beroop macmrada n3odopaskeHus

Bri6op 00mux MEeTO/I0B BHICO3aIIMCH B OCHOBHOM OIPEICIISCT-
csl TeMu ke (hakTopamu, 4TO U pu poTtorpadupoannu. Crienuanb-
HBIEC IIPUEMBI BBIOMPAIOTCS UCXOIS M3 OCOOCHHOCTEH MTUHAMUKH 3a-
Jad JTaHHOTO crocoOa 3amevarienus. Hampumep, MHOTOKamepHas
3anmuch Hambonee menecooOpa3Ha Mpu (UKCAIUU HETIOBTOPUMBIX
SIBJICHUW W JOEWCTBUM (OCMOTP MecTa MPOWCIIECTBUS B MOMEHT
Mo’Kapa, CIOKHBIC ONBITHBIC JICHCTBUSI B CJICICTBEHHOM SKCIEpH-
MEHTE).

Buneocbemka, ocymiecTisieMast B Ipolecce MPOBEACHUs pac-
CJICZIOBAHMS, MOXET HCIIOJIb30BAThCS NPHU CIIEACTBEHHOM OCMOTPE,
MpOBEpKE TMOKa3aHWH Ha MeCTe, CICICTBEHHOM JKCIIEPUMEHTE,
NPEObSBICHUN JJISl OMO3HAHUS M NPH NPOBEICHHU pAda APYTHX
CJIEICTBEHHBIX IE€UCTBUM. XapakTep NpOLECCyalbHON BUACOCHEMKU
HaTpaBiieH Ha (PUKCAIHIO, T. €. 3alle4aTIICHUe KaKUX-TH00 00BEKTOB,
MPeIMETOB, OOCTAaHOBKH U T. 1. Takke BUIACOCHhEMKA MOKET HOCUTb
uccnenoBarenbckuil xapakrep. IlosTomy mmeromuecs npuemsl BU-
JI€OCbEMKH, pa3pa0OTaHHbIe ISl XYIOKECTBEHHBIX (DHUIIBMOB HIIH
Ui OBITOBOHM HENPO(EeCCHOHAILHOW CHEMKH, T MpPEAIoaraeTcs
B IIpoLIecCe BHCOMOHTa)Ka MCIIOJIb30BaHUE MY3BIKH, BHICOHAIOXKE-
HUH, Mepexof0B M T. Il. HE MOAXOIAT B LEJIOM JUIS PElICHUs 3aaad
paccnenoBanus. B naHHOM ciydae pedb HJIET CKOpee O JOKyMEH-
TaJIBHOM KHHO, TIOCKOJIBKY ChEMKa OCYIIECTBIISIETCSI B PEANBHBIX yC-
JIOBUSIX C PeajbHBIMHU JIIOABMH, a He ¢ akTepamMu. OJJHaKO TOKyMEH-
TaNBHBIA (HUIBM TaK)Ke UMEET CBOKO CIIEMU(HKY, TOCKOJIBLKY OPHEH-
THPOBAH Ha 3pUTENs, KOTOpoMy OyneT nHTepeceH caMm GmibM. 3ada-
4y K€ TPOLECCYaNbHOW BUACOCHEMKH COBEPLICHHO MHBIE — HEO0-
XOAMMO AOOUTHCSI MAKCUMAJIBHO TIOHATHOTO YYaCTHHKAaM YTOJIOBHO-
ro CyIOIpPOM3BOACTBA (CyAbe, IPOKYPOPY, aIBOKATY, CBUIETEIIM,
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MOTEPIIEBIINM, OOBHHAEMOMY U T. A.) CYTH NPOBEACHHOIO CIIEACT-
BEHHOTI'0 JIeHICTBUS, NMEIOILETO I0KA3aTeIbCTBEHHOE 3HAUCHHE.

Xotenoch Obl OCTAHOBUTHCS HA HEKOTOPBIX METOAOIOTUYECKUX
OCHOBAaX BHJCOCHEMKH.

CreHa coCTOMT M3 MEPEAHEro, CPEeIHEro W AajbHEro IUIAHOB.
B 3aBucuMocTH oT MacmTaba n300pakeHus TJIaBHOTO 00BEKTa Kaj-
pa, OIpeaensieMoro PacCTOSHUEM JI0 HETO, IJIaHbI ACATCS Ha JIalb-
HUH, 001N, CpeTHUH, TIOJIOBUHHBIHN, KPYITHBIH, IETaTbHBIMA.

JanpHuii 11aH OXBaThIBAET 3HAYUTEIBHOE NMPOCTPAHCTBO U CO-
JepKUT OONBIIOE KOJIMYECTBO NpeaMeToB. OH MPUTO/IEH IS XapakK-
TEPUCTHKH OKPYKAIOUICH Cpeibl, MOKa3a MecTa COOBITHHA (MEecTo
MPOUCIIECTBUS U MpUIIeraroras repputopusi) (puc. 75).

1

Puc. 75. Tlpumep BUACOCHEMKHU JAIBHErO TJIaHa

Ha o6mmem njiane oOBEKT MO BHICOTE 3aHMUMAET YyTh OOJIbIIIE
[TOJIOBMHBI dKpaHa W W300pakaeTcs MOJIHOCThIO. OOIIMK IIaH HC-
MOJIB3YETCs sl CO3/IaHus OOIIETo BICYATICHUS O MPEIMETE ChEM-
KM WIM TI0Ka3a TPYMIbl JII0Aed Bo B3aumoaencTBuu. OOmuii mian
XOPOILO MOIXOAUT JUId ChbEMKH JINIIA, YbU TIOKA3aHHs [IPOBEPSIOTCS
Ha (poHEe 0OCTAaHOBKH B MHTEPhEpE WM Ha (POHE YKPYIMHEHHOTO MeH-
3axa (puc. 76).
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Puc. 76. Tlpumep BUACOCHEMKH OOIIETO MIIaHa

Ha cpeanem miane Tpu 4eTBepTH OOBEKTa 3aHUMAIOT BCIO BBI-
coTy 9KpaHa. YenoBek n3o0pakaeTcsi MO KOJIEHO, a HaJl FOJIOBOH 110
Kpas Kazpa ocraeTcs HeOombloe paccrosHue. ['epoun u MecTo Aei-
CTBHSI XOpPOILIO BUJHBI, KPOME TOTO, €CTh MPOCTPAHCTBO JUIsl Tiepe-
memienus. CpeqHui MIaH TOIXOIUT JUTsl TTIOKa3a COBMECTHBIX JIEUCT-
BUH HECKOJBKHX YEJIOBEK, MPU MPEIbSIBICHUN Ul OMO3HAHMS WU
HPH IPOBEICHUH CIICACTBEHHOTO IKCIIEpHMeHTa (prcC. 77).

Puc. 77. Ilpumep BUIEOCHEMKH CPEIHETO MIaHa
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Ha mosioBMHHOM IUIaHe 10JIOBHHA O0BEKTA 3aHUMAET BCIO BbI-
coTy 3kpaHa. YemoBek nzodpakaercs mo mosic. MecTo AefcTBUS yiKe
OIIPEJEINICHO, TO3TOMY MOXET OCTaBaThCs B KaJpe JIUIIb B KAUECTBE
¢oHa, Tydiie Hepe3Koro. Xopouo BUAHB MUMUKA M TOHKHE KECTHI
YesIoBeKa B mpoiiecce gompoca (puc. 78).

il .

Puc. 78. Ilpumep BUICOCHEMKH MOJOBUHHOTO TIaHA

Ha xpynHoM mjiaHe TpeTh 00BEKTa 3aHHUMAET BCIO BBICOTY K-
pana. YesnoBek u300pakeH OT IPYAU IO MAKYIIKH, CTAHOBUTCS ILICH-
TPOM BHUMAaHHUSI.

Kpynueiil miian nogxoguT Ajsl MOKa3a MUMHKH, SMOLMM IOI-
pammBaeMoro, IUisl aKIeHTa Ha OINpeAeNICHHBIX 4YepTax ero Iuia
(pacTepsiIHHOCTb, 3alyMYHUBOCTb, CTPaX M T. I1.) (puc. 79).

-_—

Puc. 79. TlpumMep BUAEOCHEMKH KPYITHOTO IUIaHA
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Ha meraabHOM miaHe feranb oObeKTa (MM MajbIi IIpeaMeT)
3aHHMAaeT BCIO BBICOTY dKpaHa. Hampumep, m3o0paxkaeTcst OobImas
4acTh JIMIIA YEJI0BEKa OT MOJ00pOaKa IO BepXHEl yactu J16a. Moxk-
HO TI0Ka3aTh KUCTH PYK, KOTJa HEOOXOIUMO MPOBECTH IMPOBEPKY
MOKa3aHUuil Ha Mecte. JleTalbHbIN IJIaH KCIOJIb3yeTCs AN MOAYep-
KHBaHUSI 0COOCHHOCTH OOBEKTA, JUIS JETAbHOTO YTOYHEHHUS Ipe-
craBieHus o 1esom (puc. 80).

Puc. 80. [pumep BUACOCHEMKH JACTAIHLHOTO MJIaHA

BBIGOp IIaHa 3aBUCUT OT 3aJa4 BUACOCHECMKHMU.

4.2. OcOOEHHOCTHU BBICTABJIEHUA KOMIIO3UIUN

Bo BpeMst BUZIcOChEMKH HAJIO YUHUTHIBATH, YTO HA IKpaHE MOHH-
Topa (TeneBu3opa) Tepsercs okoio 10 % BBICOTHI M MIMPHUHBI Kap-
TUHKHA BUAoHCKaTens. Henb3s uyenoBeka ynmupaTh HOCOM B Kpai
9KpaHa, MOTOMY YTO JUIS B3IIsAAa Tpedyercsl 3kpaHHOe MecTo. Kak
nepes; NBMKYIIUMUCS TMpeIMeTaMH, TaKk W Iepes] CTAlOHAPHBIMU
00BEKTaMH, UMEIOLIMMH «JIHLO» (HampuMep, dacaj 31aHus), TaKxKe
Ha/I0 OCTaBJIATH CBOOOJHOE MPOCTPaHCTBO. OOBEKT, CMEIIEHHBIN
B CTOPOHY HJIM BITyOb, HEOOXOIMMO YPaBHOBECUTH JPYTHM IIpeaMe-
TOM II0 MpaBWJIaM pblYara, y4uTbIBas yMEHbIEHHE MaciiTada 1o
Mepe yBeInueHHs paccTosHus. CBETbIe MPEAMETHI BRIMIISIAT Oolee
JETKUMHA M MEHEe INPOYHBIMH, YeM IIPeIMETHl TeX K€ Pa3MepoB,
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HO OKpalleHHbIe B TeMHbIE IBeTa. UTOOBI paBHOBECHE BBHITIISIEIIO
YCTOWYHMBBIM, HUKHSISI YacTh Kajpa JOJDKHA OBITH Oollee «TsKeIon»
(m TemHoit). OCBEUICHHOCTh KaJpa OODKHA OBITH PaBHOMEPHOM,
C XOpOIIeH MPOPUCOBKON M CBETIBIX, U TEMHBIX YYaCTKOB.

BuneodmieM cMOTpAT HE B TEMHOM 3ajie, a TIPH OOBIYHOM OC-
BEUICHUH, IOITOMY HaJ0 u30eraTs OOJBIINX IUIOMAACH SKpaHa
C OJJMHAKOBOM sApKOCTh0. CoceqHre Kaaphl HE JOKHBI PE3KO OTIH-
YaThCS IO TUIOTHOCTH (ApKOCTH). )1 BHIEO OOJBINE MOJOMAET TIe-
CTpasi, HO MATKas KapTWHKA. [lOBBIMIEHHBIN KOHTPACT IOMYCTHM
TOJIBKO ISl KaAPOB, MPUAAIONINX ClieHe 0c000e HACTPOCHHE U JIsI-
LIUXCS OTHOCUTENIbHO HeAoaro. Kak mpaBuiio, MICTOYHUK CBETa J0JI-
JKEH OCTaBaThCs 3a CIHMHOHN BHIeoomeparopa. bojee ecTecTBEHHO
BBITJISITUT KaJp, B KOTOPOM SIPKOCTH YOBIBA€T CBEPXY BHHU3 U CIIEBa
HaIpaBso, T. €. MICTOYHHUK CBETa pacrojlaraeTcsi B BEpXHeW 4acTH clie-
Ba. [loaToMy HaZ0 CTPEMHTHCS K POBHOMY OCBEUICHUIO CIICHBI, H3-
Oerast Ype3MEpHBIX KOHTPACTOB, OCOOCHHO MPU ChEMKE IF0ei. Y3K0
HaIPaBJICHHBIN COJHEUHBINM CBET B SICHBIM JICHb WJIM CBET OT pediIckK-
TOpa JaeT rTyOOKHe TEeHH W JKECTKUI KOHTPACT Jaxke MPH HEe3HAYH-
TEHPHOM OTKJIOHEHUH JIyda OT ONTHYECKOH ocu oO0bekTuBa. Jlomo-
HUTEJIbHAs TIOJICBETKA WJIM PaCCEMBAaHUE CBETA OT MPEIMETOB OKpY-
YKEHHSI, 00JJaKOB WJIM CHEIMATIBHBIX OTPAYKAIOIINX SKPAHOB CMATYAET
OCBEIIIEHHE.

KonTpoBoe (BcTpeuHO€) OCBEIIEHHE HCIOIb30BaTh HE Kela-
TEJIHHO, MOCKOJIBKY OHO MOAXOJUT JIMIIG I XYJOKECTBEHHON BH-
JEOCHEMKH.

Ha wmanpix paccTOSHHMSAX MCTOYHHMKOM 3allOJIHAIONIEIO CBETa
CTaHET BCTPOEHHAsI B KaMepy OCBETHTENbHAS JlaMIa C MOAXOSIIeH
CHEKTPaJIHHON XapaKTepUCTUKOW. VIHTEHCHBHOCTH CBETa BBHIOMpAET-
csl Takod, YTOObl KOHTPACT M300pa)KCHUS! MOJMYUMJICS B IIpelesax
2—4 cTyneHe# SKCIO3UIIHH.

B sicHylo morojy OCHOBHBIMH HMCTOYHHKAMH CBETa SIBIISIFOTCS
cojiHue ¥ HeO0o. CeKTpaJbHbBIM cOCTaB MPSMOTO COJIHEYHOTO CBETa
3aBUCUT OT €rO IOJIOXKEHHUS! OTHOCUTEIBHO JIMHUHM TOPHU30HTA, TaK
Kak aTtMocdepa IMOTIomaeT KOPOTKOBOJIHOBEIE (CHHE-(DHUOJIETOBBIE)
Jy4u OOJblIe, YeM KpacHbIE.
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4.3. llopangok nposeneHus
BHIE0CHEMKU

Penxuii kamp MOXHO LIETHKOM BCTaBUTh B (MIIBM. 3a4acTylo
MPUXOANUTCS KOPPEKTUPOBATH MOMEHTHI €TI0 BKIIFOUCHHS ¥ OTKIFOYC-
HUs, pa3OuBaTh Kaap Ha dacTh. J[ns oOierdeHus MOHTaXka Bcerna
Ha/I0 MMETh 3amac Mo JUIMTeNbHOCTH Kaapa. [lone3Ho BeipaboTaTh
y ce0s MpUBBIUKY OErjibIM B3TJSIIOM OCMaTpuBaTh Bech kaap. Uc-
MOJIb30BaHUE BCTPOCHHOTO MOHUTOPA BMECTO BHJOMCKATENs 00Jer-
qaeT 3Ty 3a1auy. OnepaTUBHOCTh B BUACOCHEMKE UTPaeT HE MOCe/ -
HIOIO POJTb.

3anuCchIBAIOIIYI0 KaMepy HU B KOEM Cly4ae HE CTOHMT YIOJ00-
JIATh TPUOOPY, CKAHHUPYIOIEMY H300pakeHHe, OHa JOJDKHA OBITh
HENOABYKHOW MJIU JABWKYIIEHNCS IIJIABHO U HETOPOILIMBO, AAXKE €CIIU
MEPCOHAXKH MIEPEMEIIAI0TCS 32 PAMKH Kajpa.

Jlo BBIKITIOYCHHUS 3alMCH HEKENATSIFHO MEHSATh HalPaBIICHUC
MOBOPOTa Kamepbl, MOXKHO JIMIIb OCTaHOBUTHCS, MHAYE BO BPEMs
MOHTa)Ka TPUJIETCS Pa3ieNuTh OTCHATHIA Kajap. KommaktHyto ser-
KyI0 BHJCOKaMepy, B OTJIHYHE OT KaMepbl TUICYEBOr0 MCIOTHEHUS,
OYEHb TPYAHO YJEpKaTh B HEMOIBIKHOM COCTOSIHUM, U JPOKaHHE
KaJgpa CTaHOBUTCSI 3aMETHBIM JaKe NMPH HE3HAUYUTEIHLHOM Hae3Je
TpaHcdokaropa. [ToMoxkeT 3/ech CTAOMIU3ATOP M300paKEHUS, OJI-
HAKO HaJl0 IOMHHTB, YTO MCIOJIb30BAHUE JIOMOJHUTEIBHBIX BCIIOMO-
raTenbHBIX QYHKIHMH yXyAlIaeT KaueCTBO H300pasKeHHS.

YroOwsl m30exkaTh npuMmMeHeHWs mratuBa (puc. 81), misa pyk
C KaMepol M BCEro Tejla MOKHO HCIOJNB30BaTh IOAPYYHBIE OMOPHI
(cton, crumKa crysa, 3a00p, cTeHa, AepeBO W T.11.). IlomokeHue
orepaTopa JI0JKHO ObITh ycTOWYMBBIM. CTOSTH HalO Ha 00EHX HO-
rax, pacCTaBJICHHbIX Ha MIMPHUHY Iuied. MOXXHO BCTaTh Ha OJHO KO-
JIeHO, OO0 TPOU3BOAMTH CHEMKY JIeKa C YIIOPOM Ha JIOKTIX (Kak
MIPH U3TOTOBKE K CTPEIROE).
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Puc. 81. Ilpumep BUACOCHEMKH, OCYLIECTBIAEMOH CO IITaTHBA

[Ipu cbeMke ¢ HUKHEH TOYKU BHIIOMCKATENIb OTBEPHHUTE BBEPX.
Hepxure xamepy IByMs pyKaMmu, JOKTH NpwxmuTte K rpyaun. Kop-
Mmyc, TOJIOBa W PYKH OMepaTopa BMECTE C BUICOKAMEPOH OJKHBI
00pa3oBaThb MOHOJIUT. MOXXHO MPUCIOHUTHCS K CTEHE WU JIEPEBY
(puc. 82). MOXHO 3aTSHYTh PEMENIOK Ul MEPEHOCKH BHIEOKaMe-
pBl — HampspKEHHE MBI JaeT OOJNbINyl0 yCcTOW4MBOCTh. He 3a-
KpBIBaliTe JIeBOI pyKoil BcTpoeHHBIH Mukpodon! Hano HayuuThes
YIpaBJIsATh KaMepoi Bcienyro. Jplmarh Hago HerTyOoKo u OeciryM-
HO, a MpH OOJIBIIIOM Hae3Je 3aTauTh JbIXaHHe — 3TO OY/ET JIOIOoJI-
HUTEJBHBIM apryMEHTOM JUIS COKPAIIEHUS UINTEIIbHOCTH KPYITHBIX
iaHoB. Ecny HykHa poBojika (COMpoBOXKIAeHNE) 00BEKTA, IEPEBO
LEHTpa Kajpa WM naHopama, TO JIy4llle pa3BOpayMBaThCsl HA HOTaX,
CJIETKa COTHYTBIX B KOJIEHSIX, a KOPITyC, PYKH M KaMepy ClenaTh
«cnuTeIMUY BoenuHo. IIpoBonka oObekTa Bcerga MOJDKHA OBITH
1aBHOW. TpaHC(OKAaTOPOM Hal0 MONB30BaThCS ONPABAAHHO: HIIH
JUTSI MOTHBHPOBAHHOTO Hae3[[a-0The3/1a, MIIN KOTAa HEeNb3s MOAONUTH
K 00BEKTY ChEMKH OJIHKE.
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Puc. 82. OcobeHHOCTH yaepaHHs KaMephbl, TPH BUACOCHEMKE,
OCYIIIECTBIISIEMOH C pyK

Kak mpaBuiio, aBroMaTHyeckass HaBOJIKa Ha PE3KOCTh JaeT XO-
polIre pe3ysibTaThl, HO BO3MOKHO HapylleHHe (OKYCHPOBKH U IO-
TpeOyeTcst pyyHasi peryJiupoBKa ¢ OTKIIOUEHHUEM aBTOMATHKH B Clle-
IOYIOIIMX CJIydasx: HEJIOCTATOYHAsh OCBEIIEHHOCTh OOBEKTa HIIH
CIIMIIKOM SIPKHi (OH (CbeMKa B KOHTPOBOM CBETE); OOBEKT MaJlo-
KOHTpAacTHBIN (He0O, IiiajKasi CTeHa), CIUIIKOM SIPKUHM WK OJecTs-
mui (laetT OJIUKK); B KaJIpe IPUCYTCTBYIOT HECKOJIBKO MPEAMETOB Ha
pPa3HOM pacCTOSIHUM OT KaMepbhl MM CheMKa BEJIETCSl CKBO3b KYCTHI,
OKHO, CETKYy H T. Il.; MEXIy KaMepod U OObEKTOM MOKET BHE3AITHO
MONIACTh MOCTOPOHHUI TpeaMeT (aBTOMOOHIIb, IPOXOXKHI); B Kazape
peo0IagaroT TOPU30HTATBHEIE IMHU.

3anucaHHBIE BO BpeMs BHIEOCHEMKH 3BYK INpeIHa3HayeH He
TOJIBKO JJISl Iepe/iady peuu, HO U JUIA co3AaHus dpdeKxTa NpucyTcT-
BHUS, T. €. BOCIIPOM3BECHHs 0OOIIEH 3ByKOBOH 0OCTaHOBKH, Ha (hOHE
KOTOpPO# pa3BopaumBarotcs aeicteus puiabpma. [TocTropoHHHE ITyMBI
OT PAacIOJIOKEHHBIX OMU3KO K KaMmepe MCTOYHHMKOB (Hampumep, pa-
OoTarolMii ABUraTesb aBTOMOOWIISA, TPOMKOE IbIXaHHE Olleparopa
WIK IIyM MEXaHu3Ma TpaHchokaTopa), Ha KOTOphIE HE cpa3y oOpa-
[iaenb BHUMaHUE, MOPOH 3arilymaroT OCHOBHBIE 3BYyKH. [lo BO3-
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MO>KHOCTH HAJ0 BBIKIIFOUYNUTH TPOMKOCTBH padOTAIOIIETo TEIEBU30Pa,
MY3BIKQIEHOTO IIEHTpa M T. . B KkpaifHeMm ciydae, Koraa My3bIKa
JIOHOCHUTCS M3 COCEIHEH KBapTUPBI MU C YJIHUIIBI, TPAHUIIBI KaJIPOB
HaJI0 BBIOMpATH IO TpaHUIAM 3allMCaHHBIX MY3bIKaIbHBIX (pa3. Ha-
0 TIOMHHUTH, YTO 3BYKOBOE JaBIIEHHWE OOPAaTHO MPOMOPIHOHAIBHO
KBaJIpaTy pacCTOSHUS A0 NCTOYHUKA.

[lpu BUAcO3amucu JUIsl KOHTPOJIS KadecTBa (POHOTPAMMEI I10-
JIE3HO HCIIONIb30BaTh TOJIOBHBIE TeNeOHBI (HAyITHUKH). C MOMOIIBIO
TaKoro MPOCTOTO Croco0a MOXKHO HE TOJBKO JIETKO M30€KaTh I10-
CTOPOHHUX 3BYKOB M HCKCJIATCIIbHBIX CJIOB, HO U BOBPEM: BKIIIOUUTH
3alUTY OT IIyMa BeTpa (B MEHIO KaMephl YCTAHOBHUTH «ON» B CTPOKE
«windy). OTa ycTaHOBKa BKJIIOYAET (PUIBTP BEPXHUX YACTOT, TOITO-
My €10 HaJI0 TI0JIb30BaThCs TONBKO IO HEOOXOAUMOCTH.

BbIHOCHBIE TPOBOJTHBIE WK PATUOMHUKPO(OHEI, TTOAKITIOYaeMbIe
K KaMmepe, MO3BOJISIOT CHAMATh )K€ B HEONArOMPHUATHOW 3BYKOBOM
obcranoBke (puc. 83). Hampasienubie MUKPO(MOHBI OOJIbIIE TOAXO0-
OAT OJid 3alMCyu peYu WM 3BYKa OT YIAJICHHBIX O6BCKTOB, a MHUKpO-
(hOHBI € KPYroBOW IWarpaMMoi HAaIPaBICHHOCTH — I 3aIUCH
o011ero 3BykoBoro (poHa ciieHbsl. XOpOoIel anbTepHATUBON WM J[0-
IIOJIHEHHEM BBIHOCHBIM MI/IKpO(i)OHaM MOXET CTaTh HUCIIOJIB30BAHUC
MOPTAaTUBHOM 3BYKO3aIUCHIBAIOIIEH anmnapaTypbl. Eciu npu chemke
He oOpaliaTth BHHUMAaHHWS Ha 3BYYAllyIO PSAIOM MY3BIKY, TO MOTYT
BO3HUKHYTH MTPOOJIEMBI ¢ TIOHUMaHUEM OTCHITOrO MaTepuala.

Buneokamepa — 3TO MHCTPYMEHT, ITO3BOJISIIOLUI IIPA YMEJIOM
WCTIOJIB30BaHUH PEIIUTH PSJI 3324, CTOSIINX TIEpeT PacCIIe0BaHHEM.

Puc. 83. MukpoQoHBI, HCTIONB3yeMblIe IS IPOBEICHUS BUIEOCHEMKH
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[MpuMenenne BuUIEO3anHMCH OOECIIEYMBACT XOpOIIEe KadyecTBO
M300pKEHUs, T. €. SIPKOCTh, KOHTPACTHOCTh M PA3PEHIAIONIYIO CIIO-
COOHOCTB, a LIBETHBIE M300pakeHUsT 00Iaaf0T COOTBETCTBYIOIICH HH-
TCHCUBHOCTBIO M TOHAJIBHOCTHIO. KBaM()MIMPOBAaHHO MpOBEACHHAS
KPUMHHAJIMCTUYECKAsl BUJICO3AINCh CIIOCOOHA 00ECIIeUNTh TaKyl0 YeT-
KOCTh M300payKeHHsI, KOTOpasi XapaKTepU3yeTcsl Pe3KOCTBIO OUepTaHHS
rpaHul] 00BEKTOB (MX (ParMEHTOB) M BBICOKOIl CTEIICHBIO Tepeavyn
MEJIKUX JIeTaleH.

Bomnpocs! AJisi CAMOKOHTPOJIsI

1. Kakoe 3HadueHHe MMeET KPUMHMHAIMCTHYECKAs BHIEO3ANUCh
B CJICZICTBEHHOH U 3KCIIEPTHON MPaKTHKE?

2. KakoBbI 0COOCHHOCTH MPUMEHEHHS BUICO3AITUCH TIPU TIPOU3-
BOJICTBE CJIEIICTBEHHBIX NI€HCTBUII M ONEPaTUBHO-PO3BICKHBIX MEPO-
TIPUSTHAN?

3. Kax odopmistorcss pe3ynbTaThl KPUMHHAIHCTHUECKONW BH-
neo3anucu?
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5. TeXxHUKO-KPUMHUHAJINCTHYIECKOE
obecrneueHre IpU MPOBEIEHUH
CJIeICTBEHHBIX IeMCTBUHN

B mpaxTrke paccrienoBaHUs U PacKpBITUS NMPECTYIUICHHN MPH-
MEHSIOTCS Pa3HOOOpa3Hble KOMIUIEKThI TEXHHYECKUX CPEACTB, Mpe-
Ha3HaueHHbIE U1 pabOThl HA MeCTax MPOHMCLIECTBUS, MPHU MPOU3-
BOJICTBE OOBICKOB M JPYTUX CIICACTBEHHBIX NEHCTBHUH, — 3TO CIel-
CTBEHHBIE MTOPT(deH, YeMOIaHbl, SKCIIEPTHBIE CYMKH, TIEPEIBUKHBIC
KpUMHMHAJIMCTHYECKHE Jabopartopuu u Ap. EcTe cpean HUX yHubU-
LUPOBAHHBIE KOMIUIEKTHI.

KoMIIeKT TeXHUKO-KpUMHHAIUCTHYECKUX CPEACTB UISl CIIeJ0-
BaTelieil BKIIIOYAeT cieytome Habophl:

— TEXHUUYECKUX CPECTB Ul pabOTHI CO ClieaMH;

— TIOUCKOBBIX TEXHHYECKHX CPEJICTB;

— WHCTPYMEHTOB;

— ¢oTonabopBL.

®dortoHabop cocTout U3 Qoroarnmapara, Habopa CBETOOUIHTPOB
JUISL TIBETOPA3JIMYUTENFHON (DOTOCHEMKHM, KOMIUIEKTa YAJTHHUTEIb-
HBIX KOJIell Ul MaKpPOChEMKH BEILECTBEHHBIX OKa3aTeNbCTB (Ha-
npumep, 1151 pororpadupoBaHuss 0OOHAPYKEHHBIX MAIBLEBBIX OTIIE-
YaTKOB), CMEHHOHM ONTHKH (IIMPOKOYTOJIBFHOTO M TEJIECKOMUYECKOTO
00bekTHBOB). st hororpadupoBaHusi B HEOIArOMPHUITHBIX C TOUKH
3pEHHsI OCBELIEHHOCTH YCIOBUSX (POTOHAO0OP KOMILIEKTYETCS JiaM-
[IOM-BCIBIILIKOM.

B nacrosmee BpeMs s GOTO-BUIACOCHEMKHU MPHU MPOBEACHUH
OTIEPATUBHBIX MEPONPUATHA M CIEICTBEHHBIX IEHCTBHH IIMPOKOE
pacnpocTpaHeHue NOoJIy4n1 KOMIUIEKT «llmyTon» (B antoMUHHEBOM
Ketice) (puc. 84).
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Puc. 84. Kommiext «[limyTon»

KomrutekT ocHameH BceM HEOOXOIUMBIM ISl OCYIIECTBICHUS
($OTOCBEMKH M BUICOCHEMKH JJISl 3alevyaTiieHHs XoJa OTICIbHBIX
CIIEICTBEHHBIX JIeHCTBHiA: BHIeokamepoit ¢opmara AVCHD c nmo-
MIOJTHUTENFHBIM aKKyMYJISITOPOM OoJbirelt eMkocTa (puc. 85a), kom-
nakTHoW (oTokamepoii (puc. 850), aBTOHOMHBIM YCTPOHCTBOM 3a-
nucu poTtonzobpaxkeHuii ¢ kapTel namsatu Ha auck CD-R 6e3 npwu-
MeHeHHUs KommbioTepa (puc. 86a), QorompuHTEepOoM I TIEeYaTH
[BETHBIX CHUMKOB pazmepom 10 x 15 cm (puc. 860), a Takke mratu-
BOM U HaOOpoM UM U JIMHEECK, HEOOXOAMMBIX JIJIsl TPOBEIACHHS 3a-
neyarseBaromei porocremkn (puc. 87).

Puc. 85. Buneo n poroxamepa, BXozasiue B KOMIUICKT «ILryTomH»:
a) Bujieokamepa «Sony», 6) portokamepa «Canony
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a) 0)

Puc. 86. YcrpoiicTBo 3amicy 1 goTonpuHTep:
a) BHEIIHMH HaKomuTelb nH(opmanuy; 6) IpHHTEp

Puc. 87. lltatus ¢ HAGOpOM IUPP ¥ MACIITAOHBIX JTHEEK

KOMHHCKT&HI/IH KeKca MOXKET MCHATBCA, HO OCHOBHBIC TCXHHYC-

CKHE€ BJIOXKXCHHA HCU3MCHHBI.
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3akJaoueHue

Kak pasnen KpuMHHATUCTUYCCKOW TEXHUKU KPUMHHATUCTHYE-
ckas (otorpadusi MpeacTaBIseT cCOOOW CHCTEMY Hay4dHO pa3pado-
TaHHBIX METOJIOB M CPEACTB (POTOCHEMKHU MPH PA3HBIX BHIAX KpH-
MUHAJIUCTUYCCKON JEATEIbHOCTH, CBS3aHHBIX C PACKPBITUEM M pac-
clefioBaHueM mpecTyruieHnid. Kpumunamuctndeckas (otorpadus
0a3upyeTcs Ha UCTOBb30BAaHUU CPEJCTB M METOZIOB OOIINX M CIICIU-
QIBHBIX BUJIOB (POTOCHEMKH, HAYYHO OOOOIICHHBIX JNAHHBIX UX HC-
MOJIb30BaHUsl B KPUMUHAIUCTUYCCKHUX IENSIX, a TAaKXKe pe3ysbTrarax
COOTBETCTBYIOIIUX KPUMHHAIUCTUUECKHUX HCCIIeNoBaHi. DOTOCKEM-
Ka MOXET MPOU3BOJIUTHCS CJICIAOBATEIIEM, ONEPATUBHO-PO3BICKHBIM
PabOTHUKOM HIJIM SKCIIEPTOM.

B n1aHHOM MOCOOWH MBI PACCMOTPEITH UCTOPUIO BO3HUKHOBCHHUS
KPUMHHAIMCTHYECKOHN (hoTorpaduu, yCTPOMCTBO M KIacCU(BUKAIIHIO
¢doroanmnapaToB. [TogpoOHO pa3zoOpaiii MpUeMbl U METOJbI KPUMHU-
HanucTHYecKol (oTocheMku. Ocoboe BHUMAaHHE YICTWIN ONIMO-
KaM, JIOMyCKaeMbIM MPH TPOBEICHUN (POTOCHEMKH M CIIOCO0aM HX
yCTpaHeHHsT, 00pabOTKe MOTYYCHHBIX CHUMKOB.

Kak pasnen KpuMHUHATUCTUYCCKOW TEXHUKU KPUMHHATUCTHYE-
CKasi BHJICO3aMKCh MPEJCTABIsACT COOON CHCTEMy HaydHO pa3pabdo-
TaHHBIX METOAMYECKUX PEKOMEHIAIMH BHICO3AIMCH C IMOMOIIBIO
COBPEMEHHBIX BHUCO3aIMCHIBAIONINX CPEACTB B Pa3jIMYHBIX BHIAX
KPUMUHAIIMCTUYECKOHN JEATEIbHOCTH, HCIIOJIB3YEMBIX TIPH coOMpa-
HUM U (PUKCAIUH TOKA3aTEIbCTB.

B nocobuu MbI MOAPOOHO paccMOTPEIH CHEHU(PHUKY KpUMHHA-
JINCTHYECKOM BHICOCHEMKH.

ABTOpBI HAJEIOTCS, YTO JAHHOE MMOCOOHE OYyJEeT IOJIE3HO CTY-
JICHTaM- YAYIIMM CIICIHAINCTaM, a TaKkKe MPaKTHKYIOUUM padoT-
HUKaM TPaBOOXPAaHUTEIIbHBIX OPraHOB M BCEM, KTO HHTEPECYETCS
JaHHOW TPOOIEeMOi.
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