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BeepeHue

Kamepa ®3/[-ogHa 3 Hambonee coBeplueHHbIX ManodopmMaTHbIX Kamep. B oTamume ot
06bIKHOBEHHbIX OBUTENbCKUX (MNACTUHOYHBIX UKW NAEHOYHbIX) doToannapatos popmaTta 6 X 9 cm
nnu 6onbwe Kamepa PI/[, - BeCbMa TOUHbIN NPUOOP U MOXKET AaTb OT/INTbIE Pe3ybTaTbl MPU YCNO0BUM
YMENOoro 1 NpaBubHOro ee NPUMeHeHMS.

Kaxapll, KTo Bnepsble 6epeT B pyku Kamepy DI/, AOKEH, MPEXKAE YEM OXKMAATb XOPOLUUX
pe3ynbTaToB, NOAPOOHO 03HAKOMUTLCA C YCTPOMCTBOM KaMepbl, C Ha3HAaYeHMEM ee OCHOBHbIX YacTel
M C MPAKTUKOMN ee NPUMEHeHUs.

He meHee Ba)XHO OBNafEeTb TAKKe M TEXHUKOU 06paboTkM nneHkn 3], 3HAYUTENbHO
OT/INYAIOLLLEIACA OT TEXHUKMU NPOSABAEHUA NNACTUHOK MW POIUKOBBIX MIEHOK.

YCTpOMCTBO Kamepbl

CywecTsytoT ase mogenn Kamepbl ®3/[1, pasnmume mexKay KOTOPbIMM 3aKAKOHAEeTCA AMWb B
TOM, YTO BTOpas umeeT 6O/bLUINIA AMANA30H CKOPOCTEN AENCTBUA 3aTBOpa, Yem nepsas. Bo Bcem
OCTasIbHOM 06€e moaenin CoBepLEHHO O4MHAKOBDI.

Kamepa ®3/[] paccuntaHa Ha HOopMas/bHYO nepdopmnpoBaHHyo 36-MM KMHOMAEHKY. KacceTa
Kamepbl BMeLLaeT OTPE30K MNJIEHKU AAMHOM 1,6 M, KOTOPOro A0CTaTOYHO A CbeMKM 36 Kaapos 6e3
nepesapsaaku. opmat Kaxaoro kKagpa - 24 X 36 mm. Nabaputbl kKamepbl: 133 X 55 X 30 mm.

Bec kamepbl — 550 .

MpW HaNMUYMKM 3aNacHbIX KacceT Kamepa AONycKaeT nepe3apaaKky (CMeHy KacceT) «Ha CBeTy»,
YTO OQeT BO3MOMKHOCTb MPOM3BOAUTL HEOrPaHMYEHHOE KOJIMYECTBO CHMMKOB, He BO3BPALLAACH B
TEMHYO KOMHaTYy.

[naBHelLWME Hapy)XHble AETaNM Kamepbl NoKasdaHbl Ha puc. 1. Kamepa mmeet Kopnyc 1
NAOCKON YANNHEHHON GOPMbI C OKPYIAEHHbIMM BOKOBbIMU CTEHKaMU. HUMKHAA KpbllKa Kopnyca 2 -
CbEMHas; CO CTOPOHbI 3TOM KPbILWKKM NPOU3BOAMTCA 3apAnKa Kamepbl. BepxHAa KpblwKa 3 KecTKo
CBA3aHA C KOPMNYCOM; Ha Hel M Ha nepefHeil CTEHKe Kophyca COCPeAoTOYEHO BCE ynpaB/ieHue
Kamepoi. fonoBKa TpaHcnopTepa 4 MMeeT CBOMM Ha3HayeHWem nepeasuratb NAEHKY; BO Bpems
BpalleHMA 3TOM T[ONOBKU OOHOBPEMEHHO B3BOAMTCA 3aTBop. [lon ronoBKoi TpaHchnopTepa
nomelwsaeTca AMM6 cyeTYMKa KagpoB 5, aBTOMATUYECKM OTMEYaloWM KOJMYECTBO CAENAHHDIX
CHMMKOB; 3TO B NOOYI0 MWHYTY NO3BOMAET OMNPEAE/IUTb YMCNAO CHATbIX M MMEIOLWMNXCA B 3anace
KaZapos.

MNepepBuraemaa naeHKa OTMEpPUBAETCA aBTOMATUYECKM: NOC/Ae nepemelLeHuA MJeHKU Ha
OAMH Kagp ro/0BKa TPAHCNOPTEpPa OCTAHAB/MBAETCA; ANA La/ibHEWWEro NepemelLeHna NAeHKU
HeobXxo4MMO CNYCTUTb 3aTBOP, T. €. NPOU3BECTU CbEMKY.

TaKoe yCTPOMCTBO UCKAOYAET BO3SMOXHOCTb ABYKPATHOM CbeMKM Ha OAHOM M TOM Ke y4acTKe
NAEHKU.

CKopocCTb AelncTBMA 3aTBOpPA Peryanpyerca NoBOpOTOM AMCKa 6, umetowero Ha cebe pag
obos3HaueHun: 20, 30, 40, 60, 100, 200 n 500, a Ha BTOpOM mogenn n 1000. 3T obo3HaueHuA
MOKas3blBalOT A0/ CeKyHApl, T. e. 20 cooTtBetcteyeT 1/20 cek., 30- 1/ cek. n T. A. Kpome ToOro, Ha
AUCKe umeetca aeneHne, obosHavyeHHoe BYKBOM «2»; Byay4yu yCTaHOB/EH Ha 3TO AeseHue, 3aTBOp
paboTaeT c HeorpaHNMYEeHHOW BblAEPKKOM.



Puc. 1. INrareitne nperaan kamepwn P31

Bropas mogenb Kamepbl CHab)KeHa [0MNONHUTENbHbIM PErynaTopoOM, PACMO/IOKEHHbIM Ha
nepegHen CTEHKe Kopnyca M OOMNYCKAalOWWMM pPeryinpoBaHME CKOPOCTEM AEeNCTBMA 3aTBOpa B
npeaenax ot 1 go 1/20 cek.

3aTBOpP NPUBOANTCA B AENCTBME CMYCKOBON KHOMKOM 7. [1Ba KPYrAblX «rnaska» 8 - nepegHue
OKHa AaNlbHOMEpa - YCTPOICTBA, NpeaHa3Ha4YeHHOro A1Aa HaBOAKM Ha Pe3KOCTb U oA onpeneneHums
paccToAHMA A0 CHMMAemoro npeameta. [pAMOYyrosibHoe OKHO 9 - nepegHAA /IMH3a OMNTUYECKOTO
BUAOMCKaTena Kamepbl. Ctpenka 10 ¢ Hebo/blION FONIOBKOW Ha Hel sBAAETCA BblKAoYaTenem
MexaHM3Ma Kamepbl B c/lydae 06paTHON NepemMOoTKU NAEHKU B KacceTy. A BbIKNHOYEHNA MeXaHM3Ma
CTpenKa NoBOpaYMBaETCA B CTOPOHY OYKBbI «B», BbIrPpaBUPOBaHHOM Ha KpbILLKeE.

ObpaTHaa nepemoTKa MJIEHKM MPOM3BOAMTCA BpalleHMemM manon pudneHoi ronosku 11,
KOTOpasA NpeaBapuUTe/IbHO HECKO/IbKO BbITATMBAETCA HapyKy,

Kpome aTux getanei, Ha KpbllLKe KOpnyca pacno/iosKeHa Kiemma 12, npeaHasHayeHHasa ans
YKpenieHna paga BcnomoratesbHbiX Npubopos M npucnocobneHunii (Bugonckatenen gas CMeHHbIX
06BbEKTMBOB, aBTOCMYCKa M Ap.). Ha nepepHel cTeHKe Kopnyca pacnofoXKeHo Konabuo 13 anAa
BBMHYMBaAHMA 00bEKTUBOB (06beKTMBHOE KonbLo). Tybyc ob6beKTMBa 14 0b6bIMHO BABWHYT B KOPMYC
Kamepbl; oA NpUBeAeHUA Kamepbl B paboyee nonoxKeHme Tybyc BbITATMBAETCA BNepea.

[Ons HaBOAKM HA pPe3KOCTb OOBEKTMB Kamepbl 15 BblgBUraeTca NocpeacTBOM 4YepBAYHOro
xoaa. MoBoAoOK YepBAYHOro xopa 16 cHab)KeH KHOMKOWM, KOTopas 3anupaeT 06beKTMB B MOMEHT
YCTaHOBKM ero Ha 6eCKOHEeYHOCTb.

Ona HaBOAKWM Ha PE3KOCTb MPU CbeMKE NpeaMeToB, Haxoaauwmxca 6avxke 20 m, KHOMKa
Ha*kKMMOM NasbLa 0CBOOOXKAAETCA, U NOBOAOK OOBEKTMBA NMOBOPAYMBAETCA BAEBO (MPOTMB YAacOBOM
CTPENKN) Ha TOT NN UHOM Yron, B 3aBUCMMOCTM OT paccToAaHMA Ao ¢oTorpadumpyemoro npegmeTa.

Ha nepeaHem Konbuge onpaBbl 06beKTUBA PaCcnoNoXKeH ABUKOK anadparmbl 17. Ha aTom ke
KOJIbLLe pa3MeLLEeHa U WKana guadparmol,

Ha ¢naHew YyepBAYHOM OnNpaBbl 06BbEKTUBA HAHECEHA LWKa/la PacCToAHMI 18 ¢ pAgoM geneHuni
oT 1 A0 °°, NOKasblBalOWas pPaccToaHME A0 CHMMAemMoro npegmeTra B MeTpax. JTa LWKaja Ha
obbekTBe P31 MMEET HECKO/NIbKO MHOEe Ha3HauyeHWe, Yem LKalAbl Ha Kamepax APYyrux CUCTEM,
lMoCcKoNbKy HaBoOAKa Ha PE3KOCTb MPOM3BOAUTCA NOCPEACTBOM [Aa/ibHOMEpPa, LiKana pPacCTOAHWUM
NMoYyTM YTpauMBaeT CBOK OObIYHYIO posib M B Kamepe DI cnyXKuT rnaBHbIM obpasom AanAa
onpeaeneHua npenenos rnybuHbl peskocTu. na 3Toro COBMECTHO CO LUKaJ/IoON PacCTOAHUN aencTeyeT
WKana rnybumHbl 19, coctoAlwlan M3 ABYX PAAOB AeNEHWUIA, PACNONOXKEHHbIX HA MOHMYECKOM KOJbLE Y
OCHOBaHMA Tybyca 06beKTMBa, CUMMETPUYHO MO 06€e CTOPOHbI OT yKasaTens LWKajabl PacCTOAHUR;
KaXKObIM pAL aHANOTMYEH AeNeHNAM WKabl Anadparmol.

Bo BpemAa HaBOAKM Ha TO WMAM UHOE PaCCTOAHME LWKana rnybuHbl MOKA3biBAaeT Ha LIKane
PacCTOAHMM NepPesHIo U 3a4HIO rPAHULLbI TYOUHbBI PE3KOCTU NPU TOM UK MHOM anadparme v npm
TOM MW MHOM PACCTOAHUM A,0 NAaHA HABOAKM.



3apAagKa Kaccet U Kamepbl

3apagaKa Kamepbl COCTOUT M3 ABYX onepauuin: 3apsakM KacceT U 3apafiKM CamMoM Kamepbl.
MNepBaa onepauunsa TpebyeT TEMHOro NOMELLEHUA, BTOPaa MOKET NPOU3BOAUTLCA Ha cBeTy. Ha ceety
*Ke NpoM3BOAUTCA M Nepe3apagKa Kamepbl, T. €. CMeHa Kaccer.

CneumnanbHo gnsa kamepbl P[] B Npoaarke MMeEeTCst KWHOMJ/IEHKA B BUAE PY/IOHOB AJIMHON 1 m
60 cm.

Puc. 2. Cnocod noapeskn KOHIUOB NJEHKH

[NnAa 3apsagKy KacceTbl KOHLbI MAEHKWU A0/KHbI ObITb NogpesaHbl CNOCOHOM, MOKA3aHHbIM Ha
puc. 2, 4TO 06YCNOBNEHO KOHCTPYKTUBHBIMW OCOBEHHOCTAMM Kamepbl.

KoHeu, A umeeT ocobyto ourypHyto Gopmy; 3TUM KOHLOM MAEHKA CKPennseTcs ¢ NpUemMHOM
KaTyWwKoW Kamepbl. OurypHblt Bbipe3 aenaetca anvHon B 10 cm, 4Tto cootseTtcTeyeT 21
nepdopaumoHHOMY OoTBepcTUO. [pyroii KoHeu, NaeHKM b noapesaerca yraom ¢ AByX CTOPOH; 3TUM
KOHLLOM NJIEHKA CKpensaseTca C nofatowen (KacceTHoM) KaTylwKol. KoHLbl NaeHKn u ocobeHHo ee
bUrypHbIM KoHel, cnepyeT noapesaTb 4YMCTO, 6e3 3ayceHul, WMHaye MNJeHKa MOXKeT 3acTpATb B
KaZpOBOM OKHe Kamepbl, AaTb paspbls M T. 4. ITO 4acTo NPMBOAMT K 33aCOPEHUIO U [axKe
NOBPEXAEHUIO MeXaHU3Ma Kamepbl. Henb3a TakKe AonyckaTb, Y4TO6bl MHMA GUrypHOro Bbipesa
nepecekana neppopaumoHHOe OTBEPCTME NNEHKMU.

YrnoBoi KoHel, HaZo NoapesaTb B TEeMHOM KOMHaTe, GUIypHbI e Bbipe3 MOXKHO cAenaTb Ha
CBETY Noc/ie 3apAAKM NNEHKM B KacceTy.

Puc, 3. OrkpsiBaHue Kamepbl Puc. 4. Ckpenaenne nieHku
C NMpHeMHOH KaTylKoi

Kacceta kamepbl ®I/[] cOCTOUT M3 TpeX YacTel: KOPMyca, KaTyLWKK M KPbIWKK. TaK KaK KacceTbl
Yalle BCEro 3apAXKalTcA B TEMHOTE, Haollynb. TO PEKOMEHAYeTCA 3apaHee NpUroToBUTb BCe
Heobxoanmoe ana 3apAafKn (KacceTy, NAEHKY, HOXHULbI) U, PACKPbIB KacceTy, PacnosioXnTb BCe Ha
3apaHee W3BECTHbIX MeCTax CTOoNa, C Tem, 4Tobbl 060N HYKHbIA NpeaMeT MOXKHO 6bi10 bbl
Hemeg1eHHO OTbICKATb B TEMHOTE.

Moape3aHHbIM YrIOM KOHeL, NJIEHKU CKPENAIOT C KaTyLKOM, A5 Yero ero noAcoBbIBAOT NOA,
CKoby KaTywKu M 3arnbatoT npoweawmrin HackBo3b KOHel,. [locne 3Toro BCHO MNAEHKY MJIOTHO
HaMaTbIBalOT Ha KaTyWKy. CTapascb He MpPMKAcaTbCA NanbLaMM K 3MYIbCMOHHOM MOBEPXHOCTU
NAEHKWU. ITa NOBEPXHOCTb BO BPEMA HAMOTKM AO0/KHA ObiTb 0bpalieHa K ocu KaTywku. HamoTas
MNIEHKY Ha KaTyWwKy, OCTaBAAT HeOO/bLWON KOHeL, MNAEeHKM M KaTylWKy BABWMIalOT B KaccCeTy.
OcTaBNEHHbIN KOHeL, NNeHKN J0MXKEH NPONTU B LWe b KacCeTbl.

BABWHYB KaTylWKy C MNIEHKOW B KAcCeTy, 3aKPbIBAOT KPbIWKY, Ha Yem onepaumsa 3apagku
KacceTbl 3aKaHYMBAETCA, M KAacCeTy MOMKHO BbIHECTU Ha CBET.



Ons 3apAgKknm camoM Kamepbl. MOCNEAHIO BblHMMAKT M3 dyTaapa, npenBapuTesbHO
OTBMHTUB MEPEXOAHbIN WTAaTUBHbLIN BUHT GyTAsApa; YToObl OTKPbITb Kamepy, NPUNOAHUMAIOT AYKKY
3amKa 1 (puc. 3) n noBopaymMBatloT ee Mo HanpaBAEeHUIO
CTPENKN B CTOPOHY Hagnucu «OTKp», nocne 4ero
OCTOPOXKHO MPUNOLHMMAIOT KPbILWKY U CHUMALOT ee Co
CTEPXKHA 2, PaCnoONOXKEHHOro y WTAaTUBHOTO rHe3aa Ha
60KOoBOI cTeHKe Kopnyca. OTKpbIB KaMepy, U3BJIEKatoT
N3 Hee NPUEeMHYHO KaTyLUKY.

Mocne 3TOro BLITATMBAKOT M3 KacceTbl GUrypHO
nogpe3aHHbI KOHeL, MNAEHKUM U CKPennawT ero ¢
NPUEMHOI KaTyWwKoW cnocobom, NoKa3aHHbIM Ha puC.
4. [lnAa 3TOro KoHeu, NAeHKM NPOTAaNKMBAOT 40 OTKasa Puc.
nog A3bl4OK KATyWwKM. 3aTem KaTywKy M KacceTy
HECKO/IbKO OTAANAIT OT Apyra U BABUIAOT B Kamepy,

KaK MOKa3aHo Ha puc. 5.

Mocne 3TOro OCTOPOXHO M MeANIeHHO Ha4YMHAKT BpaWATb [OJI0BKY TpaHCNopTepa,
BHMMATENbHO c/negd 3a Tem, 4Tobbl BuaMmblie 3ybupl 3ybuyatoro 6GapabaHa Bow/M B
neppopaunoHHble OTBEPCTMA MNAEHKU. [locne 3TOro MOMKHO 3aKpbITb KamMepy KPbIWKOW, oA Yero
CHAyva/la CakatloT YLWKO KPbIWKM Ha CTEePXKEeHb, 3aTEM OMYCKAOT KPbILKY, HAAEBAOT ee Ha Kopnyc u
NoBepTbIBAIOT FONI0BKY K/tOYa MO HaNpaBAEeHMUIO CTPEIKU B CTOPOHY HagnucK «3aKkp».

3aKpblB Kamepy, NOBOPAYMBAIOT FONIOBKY TpaHCNopTepa A0 OTKasa M CNyCcKakloT 3aTBop.
Tenepb, HaBeaA eLle pa3 3aTBOP, YCTAaHABAMBAIOT CYETYUK KagpoB Ha aeneHne «0» U BHOBb CNyCKalT
3aTBOp. TakMm 0b6pa3om, nepsble ABa Kagpa AONKHbI ObITb NPOMYLLEHbI, TaK KaK OHW 3aCBEYNBALOTCS
npw 3apsagke.

Mocne Bcex 3TUX onepauuMii Kamepa rotoBa Aas cbeMkn. CbemMKa AAUTCA 40 OKOHYaHMA BCeW
NAEHKU. ITOT MOMEHT onpeaensaeTca o4YeHb SIErKo: ro/1I0BKa TpaHCNopTepa ocTaHaBAMBaeTcA U bonee
He BpalaeTcs.

MoyyBCTBOBAB OCTAaHOBKY rO/IOBKM TpaHCNopTepa, HU B KOeM C/yvyae Henb3a npuaaratb
6ONbWNX YCUIUWA, TaK KaK 3TO MOXKET NpMBECTUM K obpbiBYy MNEeHKWU, U obpaTHas nepemoTKa (a
cnenoBaTeNibHO, M nepe3apafka Kamepbl) CTaHeT HEBO3MOXKHOM. [Mo4yyBCTBOBaB COMPOTUBAEHUE
ro/I0BKM TpaHcnopTepa, ciedyeT HeMea/IeHHO MNPeKpaTUTb BpalleHWe ee U NepemoTaTb MEHKY
obpaTHO B KacceTy, [lna 3Toro, npexkae BCero Hago HaAeTb Ha OOBEKTUB KPbILKY, 3aTEM NepeBecTu
BbIK/IlOMATENb MEXaHM3Ma Ha ByKBY «B», mocne yero, BbITAHYB ro/I0OBKY 06paTHOM NepemMoTKM, HavaTb
BpalLaTb ee B HaNpaB/JeHUN BbIrPaBMPOBAHHOMN Ha HEWN CTPENKMU.

B npouecce obpaTHON NepemMoOTKM OLLYLLAETCA MOMEHT, KOrAa NNeHKa OKaH4YMBaeTca U ee
HapPY)XHbIX KOHEeL, OTAeNnAeTcA OT MNPUEeMHOMN KaTylWKW. B 3TOT MOMEHT HacTynaeT HeKkoTopoe
TOPMOXKEHME BpaALLEHMA TO/IOBKM O6pPaTHOM MNepemoTKU. MMPUNoXKMB HEKOTOPOE yCuAMe KOHeL,
NAEHKN OTAENAT OT NPMEMHOM KaTyLKM, NOC/e Yero CoBepLUatoT eLle ABa-TPW NoaHbiIx 060poTa; B
pe3ynbTaTe BCA MJIEHKA OKaXeTcA BTAHYTOM B KacceTy. Toraa Kamepy MOMKHO OTKPbITb W
nepesapsaauTb.

5. 3apajika Kamephl

O6palieHue c Kamepou Ha CbeMKe

Korga Kamepa cnoxeHa, Tybyc obbekTnBa BABWMHYT B Koprnyc. YTobbl nNpuMBecTM Kamepy B
pabouyee nonoxeHue, ee 6epyT B IEBYIO PYKY U, B3AB NPaBON pyKol 3a nepegHee pudaeHoe KonbLo
06BbEKTMBA, BbITATMBAIOT NOC/NEAHUIN M3 KOPMNyca Kamepbl Bnepes A0 OTKa3a. He Bbinyckasa KosbLla,
NMOBOPAYMBAIOT €ro BMpaBo (Mo YacoBOM CTpesiKe) 40 yrnopa. B Takom NosoXKeHnn 06beKTUB Kamepbl
YyCTaHOBNEH Ha 6EeCKOHEYHOCTb.

Onsa cbemMKu ¢ pyK Kamepy 6epyT B pyKK, Kak NOKa3aHoO Ha puc. 6.

Ona CbeMKM C rOpM3OHTA/IbHbIM PACMO/IOKEHNEM KaZpa Kamepy HaAo AepaTb, KakK
NOKa3aHo Ha puc. 6, cnesa.



Puc. 6. Kak caeayer pepxartb Kamepy Als ChEMKH C PYK

OnAa CbeMKM C BepTMKaNbHbIM PACMONONKEHMEM Kagpa MOMKHO MNOMAb30BATLCA MNPUEMOM,
npuBeLeHHbIM Ha puc. 6. cnpasa. YgobHee M npolwe B TaKUX CAy4asax Kamepy u3 ¢yTnapa He
n3BNEKaTb: KOHCTPYKLMA GYyTAAPA 3TO BNOJHE AOMYCKAET.

CHMMaA Co WTaTMBaA, KaMepy PEKOMEHAYETCA BbIHYTb U3 dyTaApa.

Bo Bcex cnyyasx, npy NpaBUIbHOM MOMIOKEHUM KaMepbl B pyKaxX, HaBOAKY Ha Pe3KoCTb, T. €.
ABUXKEHWE NOBOAKA OnpaBbl 06beKTUBA, YA0H6HO NPOM3BOANTL YKa3aTeIbHbIM NabLLEM 1EBOM PYKMU.

CbeMKY C PYK MOXKHO NPOM3BOAMTL /IULLb NPU KOPOTKMX 3Kcnosnumax (ot 1/20 cek. u Kopoue).
Ha BpemaA CbeMKM C NPOAOIKUTENBHOM SKCNO3NLMEN KaMepy CaeayeT YKPenaaTb Ha WTATUBE.

Hannuve B Kamepe BCEro NWb OAHOMO LWTAaTUBHOIO rHE3Aa, a He ABYX, KaK Ha BO/bLUMHCTBE
apyrux ¢oTokamep, TpebyeT NouTn 06A3aTeNbHOrO0 NPMMEHEHUA WITAaTUBHOMN rOIOBKKU, B3 KOTOpOW
Kamepy MOXKHO YKPEenuTb Ha WTATMBE TO/IbKO FOPU3OHTA/IbHO.

Puc. 7. Peryaupo-
BaHHE  CKOpOCTH
3aTBsopa

YnpasneHue 3aTBopom 1 gunadparmoii

CKOpOCTb geincTBuMa 3aTBOpa peryaupyetcs AUCKOM perynsatopa. Ans
NMepecTaHoOBKM 3TOrO0 AMCKa C OAHOrO AefieHMA Ha Apyroe ero crieayet
npeABapuUTeIbHO NPUNOAHATL BBEPX (pUC. 7), Nocne Yero NoBepHyTb B Ty Uan
WHYIO CTOPOHY 10 COBMELLEHUS HYXKHOMO AEeNEHUA C yKa3aTes/lbHOM CTpesikown
M OTNYCTUTb, CiegA 3a Tem, YTobbl AUCK ONyCTUMACA A0 KoHua. [Auck cnepyet
BCerga nepectaBnATb TONbKO Npu B3BEAEHHOM 3aTBOpe; HecobaoaeHue
3TOro ycnoBuMA npeaonpeaenser HenpasuibHoe AeNcTBME 3aTBOPA.

Mpn  MOMEHTaNIbHOM  CbeMKe  3aTBOP  OTMepseT  CKOPOCTb
aBTOMATUYECKM, AN 4Yero HeobXxoAMMO HaXaTb Ha CMYCKOBYH KHOMKY
3aTBopa. Mpn CbeMKe C NPOAO/IKUTENIbHON BbIAEPHKKOM CMYCKOBYIO KHOMKY
cnenyet Aep)KaTb NOJA HaXKMMOM B TeYEHME BCEM BblAEPXKKM. B Takmx cnyyanax
yA06HO NoNb30BaTbCA TMOKMM METaNIMYeCKUM TpocMKoM. OgHAKo ANna 3Toro
HEo6X0AMMO MMETb CMNeuunasbHylo nepexoAHyro My(dTOYKy, yCTaHaBAMBas
KOTOpYylo, CneayeT OTBUHTUTb KO/bLO, OKPY)Kalollee CryCKOBYH KHOMKY
3aTBOPa, M HABUHTUTb Ha ee MecTo MyTOUKY; B Y3KOE BbIXOAHOE TrHe3ao

MYPTOUKN MOKET ObITb BBUHYEH NH0OON CTaHAAPTHbIN TPOC.
TexHMKa ynpaBneHuAa auadparmor BeCbMa HEC/IOKHA WM OrPaHUYMBAETCA MNepemeLleHnem
noBoAKa Anadparmbl 4O COBMELLEHUA YKa3aTeNa ¢ BbiIopaHHbIM Ae/ieHneM nocnaeaHen.



Kak nonb3oBartbca aganbHOMepom

Kak 6b1710 yKa3aHo Bbille, HABOAKW Ha PE3KOCTb MPOU3BOAUTCA NOCpeaCcTBOM AanbHomepa. C
3a4Hel CTOPOHbI B KaMepe MMelTcA ABa OKynApa. MpaBblit U3 HUX — OKYNAP BUAOMUCKATENSA, NEBbIN
OKyNAp AanbHOMepa. [NA HaBOAKM Ha PE3KOCTb KaMepy MNPUOAMMKAKT K Auuy W, TNaas o4HUM
rNa3som B OKy/Ap AasibHOMepa (4pyrov rnas B 3TO BPEMS /yylle 3aKpbITb), HANPaBAAOT KaMepy Ha
CHMMaeMbli NpeaMeT TaK, YTobbl B LLeHTpe Nons AasibHOMepa OKasasnacb Hambosiee BarKHas 4acTb
CHMMaeMoro Ob6bEeKTa WM CloXKeTa, Pe3KoCTb KOTOPOro Ao/iKHa O6biTb 6e3ycnoBHO obecnevyeHa.
Ba)KHO TaKKe, uTobbl B LEHTpe NOAsA pacnosiarasacb Kakaa-nmbo ApKas M 4YeTKaa AeTasb, TaK Kak
MHaye TPYAHO 3aMeTUTb KOHTYPbl M306parkeHua, U BECb NPOLLECC 3aTPyAHAETCS.
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Punc. 8, HaBoaka ma pe3kocTs RNOCPEACTBOM JanbHOMEpA.
CieBa — Hepe3kas HaBOAKa, CIpaBa — pe3kas
Ecnv KoHTYpbl nNpegmeTa, BUAUMMOro B Aa/NbHOMEpPE, CABOEHbl - 3TO 3HAYMT, YTO npegmet
HaxoauTca He B ¢okyce (puc. 8, cnesa). Torga HauMHAOT NNABHO nNepenBuraTb NOBOLOK OMpPaBbl
06bEeKTUBA, HE NpepblBas HabAAEHWA 33 KOHTYpamMuK NpeameTa. HaBoaKa cumMTaeTca NpaBuIbHON, T.
€. CHUMaeMblli npeameT OKaxkeTcs B OKyce, B TOT MOMEHT, KOr4a KOHTypbl €ro, BUAWMbIE B
AanbHOMepe, conbloTcsa (puc. 8, cnpasa).

Kak nonb3oBaTbcA WKaAou I'I'IYGVIHbI PEe3KOoCTn

LLKkana rnybuHbl pe3KkocTy No3BoAAET ObICTPO pellaTh caeayolme NpakTUYeCcKne 3a4aun:

1. OnpenennTtb rpaHnupbl rybuHbI PE3KOCTU B CNy4ae HAaBOAKM Ha AaHHOe paccToaHMe npu
AaHHOM gnadparme.

2. Onpegenntb HeobxoAMMYIO TOYKY HaBOAKM B C/ayyae gaHHOM Auadparmbl U 33[aHHbIX
nepeaHen Nnu 3agHen rpaHnL, Pe3KOCTHU.

3. OnpegenuTb HeobxoaMMyto Anadparmy B C1y4ae 3a4aHHbIX TPaHuUL, PE3KOCTH.

BasKHOCTb pelueHns 3TUX 3a/a4 oyeBuaHa Ansa BcAKoro ¢ortonobutensa. Cnocob nonb3oBaHus
LLIKAJION rNyBbuHbI PEe3KOCTU NyYlle BCEro NoACHUTb NPUMepamm.

1) JdonycTum, 4YTO CHUMAEMbIM NpeamMeT HaxoauTca B 4 M OT anmapata U Nno Hemy
npousBefieHa HaBO/Ka Ha Pe3KOoCTb, T. €. PUCKA KO/bLA rNyBbnHbI OCTaHOBMIaCb NPOTUB AeNeHUs «4»
WKanbl pacctoAHuMn. Ecnn npeanonoXXutb, YTO YCNOBMSA CbEMKWM MO3BOJMIAIOT 3aAnadparmMmpoBaTb
0b6beKkTUB Kamepbl Ao 1 : 12,5, To, OTbiCKaB Ha KoJibLe rybuHbl pe3kocTn obo3HayeHua 12,5 no oany
W IPYryt0 CTOPOHY OT PUCKM, MOMKHO MPOTMB 3TUX ODO3HAYEHMN NMPOYECTb Ha LUKAaJie PaCCTOAHUM
aenenuva 2,5 n 10,4. 3To 3HaAYUT, YTO B C/lydae HaBOAKU Ha 4 m n anadpparme 1 : 12,5 rnybuHa
pe3KkocTu byaeT npocTtupatbea ot 2,5 o 10,4 m.

2) JonycTum Tenepb, YTO TPebyeTcs YyBEINUYUTL INyOUHY B CTOPOHY 3a4HUX NIaHOB, COXPaHMB
npM 3TOM PE3KOCTb CHMMaemoro nnaHa (4 m); AOCTaTOYHO MOBEPHYTb BMPABO KOJbLO rNyOUHbI,
yTobbl YO ANTLCA B TOM, YTO be3 yulepba A/1a pe3KoCTU nepesiHero naaHa rpaHuLy PeskocTn 3aaHero
nnaHa MOXHO nepeaBuHYTb B B6ecKkoHeyHoCTb. Ona aToro TpebyeTcAa AuvWb YCTaHOBUTb PUCKY MO
LWKa/ie paccToAHUN NPOTUB AeneHuna 7 M.



3) fonycTtum, uTo TpebyeTcAa NPOM3BECTU CbeMKY, obecneuns rnybuHy peskoctu oT 3 go 10 m.
MoNb3yAacb KONbLOM Fy6UHbI PE3KOCTU, HE TPYAHO HAWTWU, YTO AOCTUrHYTb 3TOTO MOKHO YXKE Mpu
anadparme 1:9; aonsa 3TOro AOCTaTOMHO NPOU3BECTU HAaBOAKY Ha 5 M. Ciieaya aToMy NpUmepy, NIETKO
nsbexaTtb U3NNLWHe CUAbHOro anadparmmpoBaHuUA.

Hanbonee 4acto B npakTMke GpoToNtobUTENss BCTPEYAKOTCA CaAydau, Koraa npyv TOM WUan MHOM
3af@aHHOM nepeaHemM nnaHe Tpebyetca obecneynTb PeE3KOCTb BCEX JafbHUX NJAHOB A0
H6eckoHeyHocTU. MprMBoAMM HEeobXoaMMble ANS 3TOTO AaHHbIE:

Ounadparma 3,5 4,5 6,3 9 12,5 18
Touka HaBOAKM MO LKane 20 20 20 10 7 4
PaccTtoaHue Ao nepeaHero nnaHa (8 m) 10,5 9,2 7,5 4,7 3,25 2

Ta6nmu,a AaeT BO3MOXHOCTb NOYTU MeXaHUYeCKn onpeaenntb HeO6XO,£I,MMOG oTBeEPCTHNE
Allla(l)pal'Mbl M TOYKY HaBOAKW MO WKane Npn pas/iNdyHbIX PaCCTOAHMUAX 00 nepeaHero nsaaHa. Ecan
d)OTOI'II'O6MTeJ'IIO TPYAHO Ha-rnas onpenenntb pacCtoAHne A0 nepeaHero njaHa, caenatb 3T0O MOXHO
nocpencrtsom ga/ibHOMEPaA Kamepbl.

Kak nonb3oBaTtbcAa BUAOUCKATENEM

Bupaouckateno Kamepbl ®3/[ paccuntaH Ha O0O6BEKTMB C POKYCHbIM pacctosHuem 50 mm u
CYNTaeTCA OCHOBHbIM BMAOUCKaTenem. B cnydyae cmeHbl 06BEKTUBOB MPUMEHSAIOTCA CreunasibHble
no6aBoYHble BUAOUCKATENN.

Ona nonb3oBaHWA OCHOBHbIM BWAOWUCKATE/IEM OKY/IAP MNocaedHero cneayetr npubamnsutb K
rnasy nouytu BMJIOTHYI, YTOObl BUAMMBIN B BUAOWUCKATENE KaZp MMEsN MPAMOYrosibHyto ¢opmy. B
3TOM C/ly4Yae BUAOUCKATE b OrPaHUYNBAET Kaap, PUCYEMbIN Ha NEHKE.

Mpu cbemke ¢ HeboNbLIMX paccToAHMI nopaaka 1 - 1,5 m pekomeHayeTca Aenatb HEKOTOPYHO
NnonpaBKy Ha Mapannakc *, Bbi3biBaemblii HecoBnaAeHMEM OMNTUYECKUX OCEN BMAOMUCKATENA U
0ObEKTMBA W CUABHO OLLYTUMbIA BO BpPema TaKOW CbeMKWU. [lnsa 3TOro CHMMaemblt npeamer
pacrnionaraeTcs He B LEHTPe MoAs BUAOWUCKATENA, a 4YyTb CMELLAETCA K TOM CTOPOHE PaMKu
BUAOWNCKATE/IA, KOTOPasA PacnosioXKeHa b/imKe K 06beKTuBy.

* Mapannakc - NepcnekTMBHoe (Kaxyleeca) CMeLeHne PacCMaTpMBaeMoro 06beKTa, Bbi3BaHHOE U3MEHEHMEM
TOYKM HabaoaeHus.

MpumeHeHne cmeHHbIX 06beKTusos P/

Kpome ocHoBHOro obbektuBa, B Kamepe P31 moryT 6bITb MCNONb30BaHbI CNeLManbHO
BbIMyCKaeMble 4/17 Hee CMeHHble 06BEKTUBDI: LUMPOKOYIO/IbHbIN U TENE0OBEKTHUB.

LnpoKoyronbHbii 06bektMB ®3[ (puc. 9) oTamyaeTca OT OCHOBHOro 60/s€e KOPOTKMM
bOKYCHbIM paccTosHMeEM - 28 MM (POKyCHOe paccToAHME OCHOBHOro ob6bekTnea 50 mm) 1 601bWKM
yrnom msobparkeHus, gocturarowmm 76° (yron nsobparkeHma OCHOBHOIO
06beKTuBa 47°). 3TO NO3BONSAET BK/AOUYUTL B Kaap 3Ha4yUTeIbHO bonbluee
noJsie, Y4em NPy Cb€MKE OCHOBHbIM OO bEKTUBOM.

Tak KaK ¢OKycHOe pacCTosiHWME LUMPOKOYrONIbHOMO OOBbEKTUBA
noytM paBHO rAybuHe camoM Kamepbl, OOBbEKTMB 3TOT He WMeeT
BbIABUKHOrO  Tybyca. [lo/b3yACb  LUMPOKOYrO/IbHbIM  OBBHEKTUBOM,
HeobxoAMMO OAHOBPEMEHHO NPUMEHATD CNeunanbHO NpeaHasHaYeHHbIN
ONA HEro BUAOUCKaTE b, YKPENAAEMbI B KN1eMMe KaMepbl. Puc. gb.i\lé:%‘::”%;rgﬁ""b‘ i

WnpoKoyronbHMK  nNpeAHa3HayeH p[AA  CbeMKM B TeCHbIX
NoMeLeHNAX, KOorga HeT BO3MOXKHOCTM OTOMTUM OT CHMMAemoro npegmetra Ha 3HauuTesibHoe
paccTosHMe, a TaKXKe AN CbEMKM LUMPOKO PACKUHYBLUMXCA OOBEKTOB (NaHOpamHble BUAbl
MECTHOCTH).




FnybuHa pesKoCTM LWMPOKOYroNbHOrO 06beKkTMBA, BCNeACTBME KOPOTKOro ¢OKyCcHOro
PacCTOAHMA, 3HAYMTENIbHO NPEBOCXOAUT TNYOUHY pPe3KOoCTU ApyrMx OOBEKTUBOB, YTO He TPYAHO
3aMeTUTb NPU UCMOIb30BAHUM LWKaNbl F1YOUHbI, HAHECEHHOM Ha onpaBy 06bEKTMBA.

Teneobbektne &3 (puc. 11) ob6bnagaer oONTUYECKMMM CBOMCTBaMM, ObOpaTHbIMMK
LUMPOKOoyrosibHOMYy 06bekTnBy. PoKycHoe paccTtoAaHMe TeneobbekTnea 100 mm, yron nsobpaxeHus
24°,

Mo cpaBHEHWMIO C HOPMAJIbHbIM OOBEKTMBOM TeneobbeKTMB faeT M3o0bpaxkeHue BABoe
6onbwee No cBoMM macwTtabam - UMEHHO 3TO CBOMCTBO M WUCMOJIb3yeTCA B OCHOBHOM B C/y4aax
NPUMEHEHUs TeneobbeKTUBA, KOTOPbIN A3eT BO3MOMKHOCTb MPOMU3BECTUM CbEMKY [AOCTaTOYHO
KPYNHbIM NA3aHOM, HE NOAXOAA CAULIKOM B61M3KO K CHUMAeMOMy
npeamery.

Monb3yacb TeneobbEKTUBOM, HEOHXOAMMO NPUMEHATb
cneumanbHO NpeaHa3HaYeHHbIN A41A Hero BUAOUCKaTe b.

FnybuHa pesKoCTU TeneobbEKTMBA 3HAYUTENbHO HUXKe
rnybuHbl HOpManbHOro 0b6beKTMBA. 3TO CBOWCTBO BbIFOAHO A/1A
MOPTPETHOM CbEMKM: OHO coobLWaeT MOPTPETy HEKOTOPYIo
NMIAaCTUYHOCTb M NO3BONSIET CMArYaTb GOH, AeNas ero HepesKuMm.
OAHaKo 3TO Ke CBOWMCTBO OKa3blBaeTCsA HEBbIrOAHbIM O/ BCAKOTO POAA TEXHUYECKOW CbEMKM; B
TaKUX cnyyanx o6beKTUB cneayeT CUAbHO AnadparmmpoBaTh.

O6bekTnBbl Kamepbl P[] cMeHATCA NPOCTbIM BbIBUHYMBAHMEM OAHOrO OOBEKTMBA M
BBMHYMBAHMEM Ha ero mecTto gpyroro. O6beKTUBbI cieayeT BBUHYMBATb Kak MOXHO N/0THee.

OnpaBbl CMEHHbIX 06beKTMBOB P[] CKOHCTPYMPOBAHbI TaK, YTO B C/ly4ae 3aMeHbl 04HOro
06BbEKTMBA APYrMM AasibHOMEpP Kamepbl Npoao/KaeT AeNCTBOBaTb TaK e, Kak M NpuM OCHOBHOM
06BEKTUBE, YTO MO3BOSIAET 0ObIYHLIM NOPAAKOM MPOM3BOAMTL HABOAKY HAa PE3KOCTb NOCPEeACTBOM
AanbHOMepa.

B 3aKknouyeHWe cnesyeT pPeKOMEeHAOoBaTb MPU 3apsaXKeHHOM Kamepe Npous3BOAUTb CMEHY
06BEKTMBOB B TEHW M MO BO3MOKHOCTU BbICTPO.

Puc. 11. Teacobbexktus $I /1

PenpoayumpoBaHue Kamepoit 31

Mpn Hanuuum HekoTopbliXx A06aBOYHbIX NPUHAZNENKHOCTEM Kamepon @[, MOXKHO
npou3BOAUTL PEnpPoOAyKLMOHHbIE PaboTbl. TaKMMW NPUHAJNENKHOCTAMU ABAAKOTCA: HACALOYHble
JINH3bl WM CMEeuMnaNbHblA PENPOAYKLUNOHHLIA OOBEKTUB, KPOHWTENH AN1A PEnpoAyKUMA W
OCBETUTENMN.

CneumanbHo ana kamepbl ®3[] BbiNyCKalOTCA [Be HACafO0uYHble /IMH3bI, YKPenJeHHble B
onpasax, NocpeacTBOM KOTOPbIX /IMH3bl HAZEBalOTCA Ha nepegHee KONbLo 06beKTMBa. JInH3a No 1
nmeeT poKycHoe pacctosHme 100 cm M yKopaumBaeT GOKYCHOe paccTosHMe
obbekTnBa A0 47 mm: nnH3a No 2 umeeT poKycHoe pacctoaHue 50 mm un
yKOpaumBaeT ¢OKycHoe pacctoaHMe obbeKktuBa A0 45,5 mm. Takum
obpasom, obe NMH3bI ABAAIOTCA MONOKUTENbHLIMU (COBUpaTeNbHbIMU) U
obe ykopaumBatloT (OKyCHoe paccTtosiHMe o6beKkTMBa, BCNeACTBME 4ero
MMeeTcA BO3MOXKHOCTb 3HAUYUTENbHO NMPUOBAN3UTL Kamepy K CHUMaemomy
OpPUTMHANY 1 NOAYYNTb ero n3obpaxkeHune B 6oabIMX macluTabax.

PenpoayumMpoBaHMe nocpeacTBOM HACafo4HbIX J/IMH3  Tpebyer
TOYHOIO M3MEPEHWUS PACCTOAHUA OT KaMepbl A0 OpUTrMHana U TOYHOM
YCTAHOBKW Kamepbl OTHOCUTE/IbHO 3TOr0 OpuruHana. Ons 3tux pabor
NPUMEHAETCA CMeunanbHbi KPOHLWITENH-AEpPXKATE/lb Kamepbl, KOTOpPbIi
3aKkpennseTca Ha wraHre ysennuntens @3/ (puc. 12).

KpoHwWwTenH cHabxeH NOBOPOTHbIM 6/I0KOM M OTBECOM Ha HUTKE,

Puc. 12 Kponwreiin gas
penpoayunposanna  ka-  CNYXKAWMM A1 TOYHOFO HAXOMAEHMA LLEHTPa OpPUTMHANA U pasMelLeHuA

mepoii ®311
OpUrMHaNa C TaKMM pacyeTom, 4Tobbl M306paKkeHMe LLeHTpa opurMHana

PacnonoXKMUNOCh B LLEHTPe Kaapa.
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MpaKTMKa penpoayuuMpoBaHMA TaKOBa: KPOHLITEMH HAZAEBAlOT HA LWTAHIy yBenuuuTens,
3aKpennalT ero M NPUBMHYMBAIOT K HEMy Kamepy 06beKTMBOM BHM3. Ha ob6beKkTMB HagesatoT
HaCaf0uHYO IMH3Y, @ Ha 3KPaH YBENNYMUTENA KNaayT penpoayLmpyemblit opurmHan.

K HacagoyHbIM NIMH3aM NpuaaralTca cneuuanbHble pacyeTHble Tabauupl, nossonawowme
paccunTaTb, Ha KaKOM PacCTOAHWUW OT MJIOCKOCTU MNIEHKM AO/MKEH HAXoAMTbCA OPWUIMHAN npwm
YCTaHOBKE OOBEKTMBA Ha TO WAW WMHOE Ae/leHMEe LWKaabl PacCTOAHWM MAKM, HAaobopoT, Ha Kakoe
AeNeHune Mo LWKane cneayet YyCTaHOBUTb OOBEKTUB, €CIN OPUTUHA HAaXOLMUTCA OT MIOCKOCTU MJIEHKU
Ha TOM W1 MHOM PACCTOAHUM.

MoNb3yACb 3TUMM AAHHBIMU, KPOHLUTENH YKPENAAOT HAa HY)KHOM PacCTOAHUW OT OPUTMHANa,
M3MepAs 3TO pPacCTOAHME MOCPEeACTBOM MWIIMMETPOBOM JIMHEMKU. 3aKpenuB KPOHLUTEWH,
NMoBOpPaYMBalOT BNOK OTBECA HACTONbKO, YTOObl HMUTKA OTBECAa PacCMno/ioXKMAacb MPOTUB LLEHTPA
06beKTMBa. 3aTemM OMyCKAlT OTBEC HACTO/IbKO, YTOObl OCTpME €ero MoyTM KacasoCb OpUrMHana.
YpaBHOBECMB OTBEC, MOAOABUIAOT OPUTMHAA TaK, YTOObl LLEHTP €ro pPacrnosioXuACA nog, OCTPUEM
otBeca. CneayeT MNOMHMTb, 4YTO MOKasaHMA oTBeca OyayT BepHbl TO/NbKO B Cayyae CTPOro
FOPW30HTA/IbHOTO PACNOIOMKEHUA IKPaAHa.

Onpeaenns MecTonosIoXKeHne opurmHana, 610K ¢ 0TBECOM OTBOAAT B CTOPOHY M NMPOU3BOAAT
CbEMKY.

B KauectBe ocBeTuteneir Moryt 6biTb MCNONb30BaHbI 0ObIYHbIE HACTONIbHbIE 3/IEKTPOIAMITbI
KOHTOPCKOro Tnna. na OpurnHanoB pasmepom 4o 18 24 cm BNosiHe AOCTAaTOYHO ABYX laMn.

Tak Kak NpMMeHeHMe HacafouYHbIX NIMH3 BCerga CHUMKaeT ONTUYECKMe KayecTBa 0ObeKTUBa,
npu pabote c HUMM 06BEKTUB CneayeT AnadparmmpoBaTb No KpanHen mepe go 1:12,5.

KayectBo penpoayKuuuM 3HauyuTeNbHO BO3pacTaeT B C/lyvyae MNPUMEHEHWUs ChneLuanbHoro
penpoayKkunMoHHoro obbektnea ®3/ (puc. 13). O6BbEKTUB 3TOT B CBOEN ONTUYECKOM YacTU HUYEM He
OT/INYAETCA OT HOpMasibHOro obbekTMBa P3[ ¢ (OKYCHbIM
pacctoaHmem 50 mm n ceetocmnoi 1 : 3,5. OTanunTENBHON €ro
YacTblo ABNSAETCA TO/MIbKO OnpaBa, COCTOALWAA U3 ABYX TpyboOK
BABUralOWMXCA Apyr B Apyra M COeAMHEHHbIX YepBAYHbIM bl
XOZ0M. Takan KOHCTPYKLMA onpasbl nossossner 912447
doTorpadpupoBath c pacctoaHuMa B 15 cm oOT npeagmeta u N
nosy4atb U3obparkeHune 3Toro npegmeTta B macwrtabe 1: 2, B T0 Puc. 13, PenpoiykunoHanl oobex-
BPEMSA KaK CTaHAAPTHbIM OOBEKTUB Kamepbl AOMNycKaeT e I
npubnnKeHne K npeameTy He 6anKe yem 4o 1 m n gaet npu
3TOM Mn3o0bparkeHne B macwTabe 1 : 19, a HacagoyHasa nuH3a Ne 2 (bonee cunbHadA) gonycKaet
NPUBANIKEHME KaMepbl K OPWUrMHany He MeHblue, 4yem Ha 37,5 cm, MpuM KOTOpOM M306parkeHue
nosy4yaeTtcsa B macwTabe 1 : 6.

B COOTBETCTBMM CO CBOMM Ha3HAaYeHMEM pPenpPOAYKUMOHHbIA OOBLEKTMB, KpOME LUKasbl
PacCcTOAHMI, CHabXeH TaKMKe LWKa/loM MacwTaboB, MOKasbiBalolEW, A0 KaKoro macliTaba
YMEeHbLUAEeTCA CHUMaeMbli 06 bEKT NP YCTAaHOBKE KaMepbl
Ha TOM MU/IM MHOM OT HEro PacCToAHUM.

MpaKTMKa penpoayunpoBaHMA MNOCPEACTBOM 3TOr0 OObEKTMBA HUMYEM He OT/IMYaeTca OT
NPaKTUKM paboTbl C HACAZOYHbIMKM /IMH3AaMU. M3mepeHue paccToaHMA NpPOM3BOAMUTCA OT
CneunanbHOM YepTbl, BbIPAaBMPOBAHHOM Ha onpaBe 06bEKTMBA M MMetoLLel Bo3se ceba Hagnuchb:
«paccTosHMe OT 06beKTa».
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Kak nonb3oBaTbcA aBTOCMYCKOM

CneumanbHo Ans Kamepbl ®3/[1 BbINyCKAeTCA MeXaHWYeCKMn aBTocnyck (puc. 14). 3ToT
ManeHbKnit Npmubop, CHabKEeHHbIN aHKEPHbIM MEXaHWU3MOM, aBTOMATUYECKN NPUBOAMUT B AelicTBUE
3aTBOp Kamepbl cnycts 10-12 ceKk. nocne nycka ero B XO. 9Toro BpemMeHW 0O6bIYHO ObiBaeT
OOCTAaTOMHO ANA TOoro, 4tobbl ¢oTONOOMTEND CMOr CaM 3aHATb MEeCTO nepes annapaTtom u
choTtorpadupoBatbes, He npmberaa K NOMOLLUY NOCTOPOHHUX UL,
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Puc. 14, Mexaunuecknii Puc. 15. Kak ykpenasercsa as-
aBTOCMYCK TOCNYCK Ha Kamepe

[elictBne aBTOCNYyCKa perynmpyerca ANCKOM, umerowmm pag umdp ot 1 go 10. Undpbl atu
COOTBETCTBYIOT CEKYHAAM BblAEPXKKU. Mpubop cHabKeH Mnoso3Kamu, NocpencTBOM KOTOPbIX OH
YKpennaeTca B Knemme Kamepbl, Kak NOKa3aHo Ha puc. 15.

Ons nonb3oBaHMA Npubopom ero nepes, CbeMKOM YKPEenaaloT Ha Kamepe, cneas 3a Tem,
4yTOObl TOJIKAYMK, HAKMMAIOWMMA Ha CMYCKOBYHK KHOMKY 3aTBOPA, PACMNONOXMMWACA HaZL LEHTPOM
nocneaHen. IMCK perynatopa NOBOPayYnBatOT NO HANpPaBAEHWUIO CTPENKM A0 OTKa3a.

Mocne 3TOro B3BOAAT 3aTBOP Kamepbl M YCTAHABAMBAKOT €ro Ha HYXKHYK CKOPOCTb. Mpn 3ToM,
€C/IN CbeMKa NpOoM3BOAMTCA Ha OLHOW M3 MOMEHTAJIbHbIX CKOPOCTEM, TO MOJIOXKEHWE perynatopa
aBTOCMYCKa He WrpaeT POoau; B CAy4vasX e CbEMKM C BblAepXKKam 3aTBOP Kamepbl CTaBUTCA Ha
AeneHune «Z», a perynatop aBTOCNyCKa - Ha Hy»KHoe aeneHune (oT 1 go 10 cek.).

MpopenaB BCe yKasaHHble OMepauuu, HA*KMMAKOT Ha CMYyCKOBOM pPbl4a*KOK aBTOCMYCKA,
pacnonoKeHHbI ceepxy. Nprubop HauHeT KyKKaTb 1 Yepe3 10-12 cek. npuBeaeT B AeNCTBME 3aTBOP.

Ha 3apgHelt cteHKe npubopa, obpalieHHOM B CTOPOHY 06bekTMBa, MmeeTca cdepuyeckoe
3epKano, urpatoulee ponb BMAOUCKaTeNA. B aTom 3epKane CHUMaOWMMCA MOXKeT BMAETb ceba u
3aHATb NPaBUIbHOE MECTO Nnepes Kamepoi.

O6paboTtKa nneHkn ®3[,

Ona npoasneHna nneHkn I3 npumeHAOTCA cneumanscHble 6aykm, U3rotosnaemblie 06bIMHO
n3 nnactmaccbl. CywecTByrOT 6aYKM HECKONbKUX KOHCTPYKLMN, NPUHUMNMANBHO OT/IMYHbIX APYr OT
apyra. Hanbonee pacnpoctpaHeHbl 6a4Kkun ABYX KOHCTPYKLUMIA: CO CMMPAJbIO U C IEHTON «KOPPEKCY.

bayok co cnupanbto (puc. 16) cocTtouT M3 pesepByapa,
KPbILWKN MU Pa3beMHOMN KaTyLKM, COCTOALLEN M3 NAOCKOrO AMCKA U
AMCKa COo cnupansto.

MneHKa 3aknagbiBaeTca B 640K, KaK 06bIYHO, B TEMHOTE;
NnosToMy cnefyeT pPacnoNoXWUTb Ha CTose BCe Heobxoaumoe ans
NPoABNEHUA TaK, YTOObI BCce npeamMmeTbl MOXKHO Obl/I0 JIeFKO HAWUTK
Ha owynb. Ha cTone [OMKHO HAxoAUTbCA AUWb TO, 4TO

PaIbI0 TR TPOABASHH: HeobxoaAnMo anAa npoasneHus. Beakme nuwHue npegmetsl 6yayT
nrenkn NMwb mewwaTb pabore.

Ona o6paboTKM NeHKM, Kpome 6ayka M KacceTbl C
3KCNOHMPOBAHHOM N/JIEHKOW, cneayeT NPUroToBUTb NPOABUTENb U GUKCAXK B ByTblNKax, TepMoOMeTp,
BOPOHKY M KPY}KKY C BOAOW. Tak Kak eMKOCTb crnupasnbHoro 6aHka 300 cm3, pekomeHayeTca MMeTb
npoaABuTENb, GUKCAXK M BOAY B TEX }KE KONMYECTBAX, YTOObI He NepenonHATb 6ayka M He NPoAMBaThb
XUAKOCTU Ha cToAN. BarKHbIM ycnosBuem AnsetcA cobnogeHwe NoAHOM ymucToTbl. Pabotatb Hago
YMCTBIMU N CYXMMW PyKamun. PacTBOpbl A0/1KHbI 6bITb NPOGUABTPOBAHDI.

HenocpeactseHHO nepes Havyanom npossaeHus B 6a4ok samsatoT 300 cm3® npoasutens, satem
racAT CBET M HAMATbIBAOT NJIEHKY Ha KaTyLKy. ITa onepauuna TpebyeT HEKOTOPbIX HAaBbIKOB, NMO3TOMY
peKkomeHAayeTcA 3apaHee NONPaKTMKOBATLCA B HAMOTKE NAEHKKU, NPOAeiaB HECKONbKO pas 3Ty
onepaumio CHavyana Ha CBeTy, a 3aTeM B TEMHOTE, NO/Ib3YACb KYCKOM UCMOPYEHHOM NAEHKMU.

Puc. 16. Bayox co c-
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Puc. 17. Ckpen/jeHune NIEHKH Puc. 18. HamarbiBaune niaeHku
¢ KaTywko# Gauxa HA COHPATbHYIO KaTyKY

OTaenns BEPXHUA AMCK KATYLWKM OT HWUMKHEro, BCTaBAAIOT KOHEL, NMPOABAAEMOMN MNEHKU B
npefenbHbI Bblpe3 BTY/IKM BEPXHEFO AMCKA, NOCAE Yero HaLeBatoT BEPXHUN AUCK HA HUNKHWUNA. B
pe3ynbTaTe 3TOW OMepauumn KOHeL, NJEHKU OKAXKeTCA MPOYHO 3aXKaTbiM MeXAy CTEHKaMW BTY/IOK
(puc. 17). MneHKa AoNXKHa ObITb NPM 3TOM 0bpaLLeHa IMYNbCUEN HAPYKY.

3aKpenuB KOHeL, NIEHKM, HAYMHAOT HAMATbIBaTb €€ Ha KaTyLKy, BPaL,an NOCAEAHIO NPOTMB
4acoBOM CTPENKM U Aep¥Ka POSIMK NAEHKU Nog HEGONbLWMM YIrAOM K NJIOCKOCTAM AMCKOB KaTyLIKM
(pnc. 18). Mpu nNpaBuIbHOM HAaMOTKe MJEeHKA AO0/KHA MNJIAaBHO U BeClyMHO NOXWUTbCA pebpom B
BMTKM CIMpPanu.

Pnc. 19. bauok ans nmpossie- Puc. 20. HavarniBaHHE TJIEHKH H
HHA NMJAEHKH C JeHTOH ,Kop- JEeHTB ,KOppPEeKC® Ha KaTywky
pekc*

HamoTaB BCHO nNAeHKy, KaTywKy NAaBHO OMyCKaloT B pe3epByap 6Hauyka M 3aKpbiBaloT
NocneHU KPbILWKOW Tak, YTOObl BbICTYN Ha OOKOBOWM CTEHKE KPbILWKW BOLLE/ B KaHABKY C/IMBHOIO
»enobka. C 3T0ro MOMEHTA, KOTOpPbIM cnegyeT 3aMeTUTb NO YacaM, HAUMHAETCA NPOABAEHUE NAEHKM.
B TeuyeHWe BpemMeHW NpPOABNEHMA KATYWKY HYXHO NEepUOAMYECKM NPUBOAUTL BO BpalleHue
nocpeacTBOM BbICTYNAtoOWEN HApPYXKy PYKOATKU. MposBneHWe ANNTCA CTONIbKO BPEMEHM, CKOJIbKO
yKa3aHo B peuenTe npoasuTens. Tak Kak BpemMA 3TO 3aBUCUT TaKkKe U OT TemnepaTypbl NposaBUTeNs,
NOCNEeAHIOK HYXKHO A0 Havyana NpoAB/IEHMUA NSMEPUTb TEPMOMETPOM.

Mo OKOHYaHMW MPOABAEHUA MNPOABUTENb CAMBAKOT 0bpaTHO B OyTbiNKY, AnA 4vero 6ayok
HAK/JIOHAIOT B CTOPOHY C/IMBHOTO »KenobKa. KpblwKy 6avka HYXKHO Npuaepknsatb 60NbWMM NanbLEM.
3Ty n fanbHeNnwWwme onepaLmmn MOKHO NPOU3BOANTL MPU CBETE.

Cnne npoasutenb, 6a4oK HAMONHAKT BOAOM, BAMBAA MOC/AeAHIO HEOO/NbLWON CTpyen B
BOPOHKOODOpa3Hoe OTBEPCTME B KpblLKe HauKa.

HanonHme 6a4yoK BOAOWN, ee TYT }Ke CIMBALOT 0OPaATHO B KPYXKKY M 3a/1MBaAtOT B 6a4oK PpUKcax.
MNocne 10-MmMUHYTHOrO GUKCMPOBAHMS KPbIWKY 6a4Ka MOXKHO CHATb.

Ona NnpombiBKM NaeHKM HayoK noacTaBaAaloT nod cnabyto cTpyto BoAbl. [pOMbIBaTb NAEHKY
cneayet He meHee 15 MUMH. B NpoToYHol Boge. [pombiTan NaeHKa cMaTbIBAETCA C KaTyLWKKN H6ayKa u
noABeLllMBaeTCA OAHUM KOHLOM ANA NPOCyWwKKU. MNocnegHAa OOMXKHA NPOUCXOAUTbL B COBEPLUEHHO
4YncTom, cBO6OAHOM OT MbIIN NOMELLEHUMN.

[Opyroi 6a4oK ANA NPOABAEHUA NJEHKWU, CHAOXEHHDIA IEHTON «KOPPEKC», MPUBEAEH Ha puUC.
19. leHTa «KoppeKe» npeacTaBnaeT cobon LennynongHyo neHTy WUpuHoi 35 mm 1 4 MHON oKono 2
M, NO BCEW ANIMHE KOTOPOW BAO/Nb €€ KPaeB MMeTCA HeboNbLUMe NONYLIAPOBbIe BbIMYKAOCTH.
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Ona paboTbl ¢ 3TUM HaYKOM NEHKA, NpeAHa3HAYeHHaA ANA NPOABJEHMUA, CKNaAblBaeTca ¢
NEHTOM «KOPPEKC» TaK, YTOObI LWapoBble BbIMYKAOCTU NEHTbI «KOPPEKC» Bbln 0bpaLLeHbl B CTOPOHY
3MY/IbCUOHHOM MNOBEPXHOCTM MAEHKU. B Takom BuAe nNNeHKa BMecTe C JIEHTOM «KOPPEKC»
HaMaTblBaeTCA Ha KaTylwKy 6auyka (puc. 20). Bnarogapa BbINYKAOCTAM /IEHTbl KKOPPEKC» MEXAY
BMTKaMM NJIEHKN 06pasytoTcsa BO34YLHbIE MPOMEXKYTKM, B KOTOPbIE NMPOHMKAOT PacTBOpPbI.

BaukM 3TOro TMna 6bIBAlOT PA3IMYHOM EMKOCTU. TexXHUKa NPUMEHEHMA WX HUYEM He
OT/INYAETCA OT TEXHUKM MPUMEHEHUA CNUPaNbHOTO 6ayka.

PactBopbl ana 06pabotkm nneHkn ®3

Bo Bpems 06paboTkm nneHkn I/ npoasneHMto nogBepraeTcA OAHOBPEMEHHO 6osblioe
YMCNO HEeraTMBOB, 3a4acCTyl0 CHATbIX B CaMbIX PaA3/IMYHbLIX YC/AOBUSX C CamMoWM pPa3HOObLpasHoM
BblAEPXKKON. ITO 06CTOATENBCTBO TpebyeT npuMMeHeHMa ocobbix npoasuteneir, o06aaaatoLmx
BblPaBHMBAOLWLMMWN CBOMCTBAMMU, T. €. AAOLMMUN B TeYEHNE onpeaeieHHOro BpeMeHN ONTUMabHble
pe3ynbTaTbl N8 BCEX HEraTUBOB.

Kpome Toro, npoABuTeNb OONXEH OblTb MENKO3EpPHUCTbIM.  ITUM  TpeboBaHMAM
YO0BNETBOPAIOT AaNeKo He Bce doTorpadmyeckne npoasutens.

MpuBoAMMbIE HUXKE PeLLenTbl NPOABUTENEN XOPOLIO 3apeKomeHa0Bann ceba Ha npakTuke. Ho
npexae 4em NpuBecTU 3T peLenTbl, HE0BXo0AMMO CAenaTb HECKOJ/IbKO MPaKTUYECKUX YKa3aHUI Mo
METOAMNKE N PEXMMY NpoABAeHUA, cObNoAeHNE KOTOPbIX MMEEeT BaXKHOe 3HayeHue ANA NosyYeHun
XOPOLINX pe3ybTaTos.

MposaBAATb NAEHKY CneayeT CBEXUM MPOoABUTENEM. CYMTAA, YTO B OAHOM /IUTpe NposBUTENSs
MOXHO npoaButb 8 - 10 nneHoK. Henb3sa 3abbiBaTb, YTO MO Mepe ynoTpebneHUa npoABUTENb
NCTOLWAETCA U HauMHaeT paboTaTb Bce MedsieHHee U Mea/ieHHee; NO3TOMY MPU KaXK40M MOBTOPHOM
NPOSABAEHUN BPeMs MPOABNAEHUA NO CPABHEHWIO C NpeablaywmMm Hago yBenuumBaTb Ha 15-20%.
Bpema nposBaeHus, ykasaHHOe B peuenTax, PacCYnTaHO A8 CBEXKECOCTAaBAEHHbIX U eLle He bbIBLIMX
B ynoTpebaeHnn pacTBopoB.

CywecTBeHHOe B/MAHME Ha AOJ/IMTENbHOCTb MNPOABAEHUSA OKasblBAaeT TaKXKe TemnepaTtypa
NpoABUTENA: YEeM Bbllle TemnepaTypa, TeM bbicTpee NpoTeKaeT nposBieHue. Bpemsa, ykasaHHoe B
peLenTax, BEpHO TONIbKO 4151 TOM TeMnepaTypbl, KOTOPas TaK)Ke yKasaHa B peuenTe.

BewecTBa, NpuMeHAeMbIe A5 COCTaBNEHMA NPOABUTENS, LOMKHbI ObITb XMMUYECKU YNCTLIMM.
Mocne cocTaBneHun NpoABUTENS PACTBOP HaZO0 NPOPUABTPOBATb.

Mepea, Kaxkabim NposABAeHNMEM TeMnepaTypy NPOsSBUTENA HAAO U3MEPATb TEPMOMETPOM U B
CNyYaax HagobHOCTM NoAOrpPeBaTb UAN OXNaXKAaTb PAcTBOP.

Mposasutenb A-12

Boapbl (KUNAYEHOM). .. .o 1000 cm?®
MeToNa. ... e 82r.
Cynbdnta 6E3BOAHOMOD. . . vt v e e e e eeeaenn 125r.
Coabl BE3BOAHOM . v oo v e i 5r.
Kanma BpoMUCTOrO . . ..o o e e e e 2,5r.

BewecTtBa pactBopATb B MOpAAKe, YKasaHHOM B peuente. MNMpu temnepatype 18°LL Bpems
npoasneHuna 10 -12 muH.

MNpoasurenb 1-76

BoAbl (KUNMAYEHOM). .. o oot e e ee e 1000 cm3
MeTONA. ..t e e 2r.
TMAPOXUHOHA. . . ..ttt ieenns 5r.
CynbdnTa BE3BOAHOMO. v oot v eeeeeenen 100r.
BYpbl KPUCTANNIMUECKOM .« o o v v e e e e e 9r.
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PekomeHayeTca cnefylowmnii MeTos COCTaBNEHMA MNPOSBUTENA: B HEDOONbLWIOM KoauyecTse
BOAblI NPU TemnepaTtype npubamsmtenoHo 50° L pactBoputb meton. OTaenbHO B ropadveit soge (60 -
70°l) pacTtBOpUTb MPMMEPHO YeTBepTyt YacTb cynbduTa, a BCAed 33 HUM - TMAPOXMHOH. o
pPacTBOPEHUN TMAPOXMHOHA BTOPOWM PacTBOP BAMTbL B NepBblid. B TaKon e ropsayen Boge pacTBOpuUTb
OCTaBLUYHOCA YaCTb cy/bduTa 1 Bypy, BAUTb 3TOT PACTBOP B CMECb NpeaplayLmx U 4oaunTb Ao obuiero
obbema x0/104HOM BOAOIA.

Mpu Temnepatype 20°L, Bpemsa npoasaeHUA B aTom nposasutene 18 - 20 muH.

BmecTo cocTaBneHWA NPOABUTENA MOXKHO NMPUMEHATb M FOTOBble COCTaBbl MENKO3EPHUCTbLIX
nposBUTeNEeln, MMeoLWMecs B NPOAaKe; OAHAKO, NpeXae YeM No/b30BaTbCA TAKMMU NPOABUTENAMM,
cnepyet nNpeaBapuUTeibHO MPOBEPUTL UX OMbITHBIM MYyTEM M 03HAKOMUTLCA C X GoTorpadryeckumm
CBOMCTBaMM.

B 3akntoueHnMe Mmbl pekomeHayem doTontobutento He pasbpacbiBatbca B Bblbope w
NPMMEHEHUM NpOABUTENEN, A, B3AB KaKOW-1MH60 OAMH U3 HUX, XOPOLIO U3Y4YMTb €ro CBOMCTBa W
NOCTOAHHO MM MOJIb30BATbLCA.

B KauecTBe GMKCUpPYIOLWLMX PAaCcTBOPOB ANA NAeHKN /] npumeHUMbl BCce 0Obl4HbIE PacTBOPbI.
Ba)kHO TONbKO, 4TOObI PacTBOpPbl 3TU ObIIM  CBEXUMW (HE WCTOLLEHHBIMM) U YUCTbIMMU
(npodunbTpOBaAHHBIMM).

Mpocrenwnia pukcaxk
Boapbl (KUNAYEHOM). .. oo 1000 cm3

TMnocynbdUTa . . . oo 250r.

duKcax aencrayeT 6bICTPO, HO BbIBLLMI B yNOTpebeHNN pacTBOP COXPAHAETCA NIOXO.

Kucnbii pukcaxk

Boabl (KUMAYEHOM). . . oot 1000 cm3
TMnocynbdUTa . . . oo 250r.
Kanua metabucynbpurta . .....coovvvnen... 25r.

OTAMYUTENbHOM OCOBEHHOCTbI0O 3TOro  (QMKCaXKa ABAAETCA €ero CBOMCTBO MrHOBEHHO
npekpalLaTb gencTeme NpoasuTens. PacTBop XOPOLLO COXpaHAeTcs.

B oaHOM nunTpe GpUKCUpPYIOLWEro pacTBopa MOXHO OToUKCHpoBaTb A0 15 naeHok ®I/. Mocne
Kaxgoro ynotpebneHua pactsop ciegyet npoduabTpoBaTh.

YBenunuyeHue Heratusos ®I3/

YBennueHne d¢otorpadmyeckmx HeratMeBoB, B TOM u4ucie u HeratmsoB P31, noapobHo
M3N0XKEHO B Apyroi 6powtope «bnbanotekn dotontobutena»;, NnosTomy 3gecb Mbl OrpaHMYMBaEeMcs
OMNMUCAHUEM NIULb OCHOBHbIX 31€MEHTAPHbIX NPABU/ YBE/IMYEHUA.

CneumancHo ana Heratmsos ®3/] BbINYCKAOTCA YBEANYUTENN PA3IUYHBIX KOHCTPYKLMI, XOTA
M NOCTPOEHHbIX MO ogHOMY NpuHUMNy. Hanbonee pacnpocTpaHeH cenyac ysennumtens Y-2 (puc. 21).

[Jo Hayana yBennuyeHWAa MNJEHKY HY)KHO XOpOWO MpoTepeTb CO CTOPOHbI Lennyiouaa,
noablliaB Ha Hee ANA yBNAXKHEHUA. [pOTMpPaTb HeraTMebl HAaAO TONbKO MATKOM W, 6e3ycnoBHO,
YMCTOM NONIOTHAHOM TPAMNOYKOIA.

Ona ykpenneHua NAeHKWM B yBe/nnuuTeNne cnefyeT HaxkaTb Ha KAanaH 3amKa yBenuyuTens,
nocne 4yero o6bLEKTUB yBEANYUTENA BMECTe C Tybycom yBenmumtens OTKMAbiBaeTcA BHWU3. BcTasBus
NNEHKY B na3bl YyBEeIWYMTENA, BO3BPALLAOT HA MeCTO OObBEKTMB, KOTOPbIM aBTOMATUYECKM
3anupaertca.

Ha wraHre ysennuntena nmeerca rpafyMpoBaHHaA WKana, Aatowan BO3MOXKHOCTb YCTAaHOBUTD
yBeNMuUUTENb Ha 3apaHee BblbpaHHbIX dopmaT yBennuyeHusa. [lonb3yacb 3STOW  LWIKANOMW,
YyCTaHaB/IMBAIOT YBE/NINYUTEND, FACAT CBET B KOMHATE W BK/IOYAIOT famny ysenanumtena. Nonoxmse Ha
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3KpaH NIMCTOK ynucToi Benoit Bymarn Hy»KHoro ¢popmarta, NOABOAAT €ro MoJ OCBELLEHHOEe None U,

BpaLLan Tybyc yBenmuntens, NpomM3BoaAT HABOAKY Ha Pe3KOCTb.

Haliga MOMEHT nONHOM pPe3KOCTW, 3aCNOHAT 06beKTMB
yBennyuTens
KPACHbIM CTEK/bILKOM, KOTOPbIM CHabXeH yBennuuTeNb, N 3aMeHsAoT
IUCT npocTon 6ymarn amctom potobymarn. OTKMHYB B CTOPOHY KpacHoe
CTEKNbIWKO, Bymary sKCNOHMPYHIOT M NPOABAAIOT KaK 0O6bIYHO.

YBenunueHue HeratusoB P[] TpebyeT 60/bLION aKKYPaTHOCTU U
YUCTOTbI. YBENIMUYUTENb A0MKEH ObITb TWATE/IbHO BbITEPT OT MbIAN.

B ocoboii unctoTe crneayeTr coAep)KaTb SIMH3bI KOHAEHCopa M
rNaBHbIM 06PA30M HUMKHIOK M3 HUX, MPUMbIKAIOLLYIO K HeraTmay.

YBenmuntenb A0MKeH ObiTb YCTOMUMB, He BUOPUPOBATbL U He
KauyaTbcA. Bo Bpems ysenmyeHus nuct potobymarv [ONKeH nexatb
POBHO M B O4HOW NNOCKOCTU. [1NA 3TOro peKoMeHAyeTcA HaKpbiBaTb ero
YMCTbIM  3epKaNbHbIM  cTeknom. Ewe  nyywe  nonb3osaTtbeA
CNeunanbHbIMM PaMKaMU.

BarKHO, HaKoHel, 4TOOblI OCBELLEeHWE HA 3KpaHe yBenuyuTens
6b1710 coBepLIEHHO PaBHOMEPHbIM. [1s 3TOro npeABapuUTeNibHO caeayet

Puc. 21, ¥eeau-
yptegs 20 ¥-2

OTUEHTPUPOBATL JNamny, T. €. NyTem nepeasunxkeHna ee B pPas3/InvYHbIX HaNpaBAEHUAX HanTH

npaBuabHOE e€e NoJ10XKeHUe.
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