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OT aBTOpA

CHEXU HAYKW M TEXHUKH B NOCHEN-

yHee JECATUIIETUE ITO3BOJIWIIM IIO-

HOBOMY OLIEMIUTh HAYYHOE U Mpak-

TUYECKOE 3HAYCHHE U3YYCHHUs OKeaHCKuX riyouH. [lepen

OKCAHOJIOTHEH BCTallM HOBBIC OTPOMHEIC 3aaa4u. [lo crpa-

BEJUINBOMY 3aMEYaHHWIO HM3BECTHOTO COBETCKOTO TIeojiora

akanemuka J[. Y. IllepbakoBa, B manbHEHIIEM [Js HCCIIe-

JIOBaHMS MOPEHl I OKEaHOB JAOJDKHBI OBITH 0OBEIUHCHEI YCH-

JUS HE TOJBKO CIEIHAINCTOB Pa3IUYHBIX HayK — OHO-

JIOTOB, T'€OJIOTOB, XUMHUKOB, (PH3UKOB, MaTEMaTHKOM, HO U
MPEICTABUTEICH MHOTUX TEXHUYCCKUX JUCIHILIHH.

Urto ke umieT 4eaoBek B mapctee Henrtyna?..

Ecnu B3rnsiHYTH 1Ma 3eMITio U3 KaOMHBI KOCMHUYECKOTO
KOopabJig, HaXOAAMIETOCS B TOJIETE, TO B30PY MPEICTABUTCA
royiy0oi IIap ¢ BKpAalICHHEM OYPBIX M 3€JICHBIX IISTCH.
Bypeic u 3eneHble NATHA — 3TO MAaTEPHUKHU; Toiay0Ooi
[BET — MOPS M OKCaHbI, 3aHUMAIOIIUE TPHU MATHIX MOBEPX-
HOCTH Halle¥ NJIaHEeTHI.

[Toutn mcuesnn Ha reorpaduueckoil KapTe MaTEPUKOB
Oenpie maTHa. OTHAKO €IIe TOJBKO CO37al0TCsl KapThl MOP-
CKOTO JTHA, €I TOJBKO HAYMHACTCS MOJJIUHHOEC H3yUCHHE
OKEaHCKHUX TiyouH. Bomonassl, omyckaBmmecs 10 CTOMET-
poBoro pybexa, paccka3bplBalOT 0 MOPCKHX TaiHax. Eine
riry0Xe IPOHMUKAIOT MCCIECI0BATENHN 11a THAPOCTaTax U OaTH-
ckadax; yke ompeneneHbl caMble TITyOOKHE OKCaHCKHE BIla-
nuHBL... Ho Bce 3TO numre Havamo TpaHAMO3HBIX paboT B
OKEaHaX U MOpSX...

VY delioBeKa MHOTO JIeNl HE TOJIBKO B OTKPHITOM MODE
WM OKEaHe, HO M B IpHOpexHBIX paiionax. HxkeHepaM-



CTPOUTEINISIM Ba)XXKHO 3HATh, MOYEMY pPa3pyIllalOTCsS OCHOBa-
HUS TUIOTHH, B KaKOW IPYHT MOTPYIKAIOTCS CBau MPHYAIIOB;
CIacaTelsisiM — 4YTO CTaJI0 C 3aTOHYBIIUMHU KOPaOJIIMU U KaK
WX MOJHATH; IPOCKTUPOBIIUKAM — TJIe yIOOHEE MOCTPOUTH
MOCTBI MEXIY OeperaMu; UXTHOJIOTaM — TJC MPOXOJIAT KO-
CAKU PBIOBI W Kak OHM XuBYT. Opranm3anus HepTeq00bI-
YU C MOPCKOTO JHA IOCTaBHIIA MEpe]] YYCHBIMU M TCXHHUKA-
MU CJIOXKHEHIINE 3a1ayd TI1yOMHHOTO MOJBOIHOTO OypeHus,
CO3JaHMs Ha MOpE MCKYCCTBEHHBIX OCTPOBOB. BO3HHMKAIOT
MPOEKThl KCKYCCTBEHHOTO MObeMa YPOBHS B 3aKPBIThIX MO-
pAX, M3y4aroTcs MpoOJaeMbl UCIOJIb30BAHUS MOPCKUX IpH-
JIUBOB JUJISl TIOJYYCHHS dJIEKTPUUECKOM dHEPTUH.

IIpu Bcex wHcciIenOBaHHIX B MOpPSIX M OKeaHaX, Kpome
BU3YaJIbHOTO 00CJE0BaHMS U HAOJIIOEHUS, YUCHbIM U TEX-
HUKaM OYCHBb IMOMOTAIOT MOJBOIHBIC (POTOIOKYMECHTEHI.

IMonsonnas poTrocheMKa CpaBHUTEIBHO MoJioga. B ot-
JUYHE OT 00BIYHOM (POTOCHEMKH MOJABOAHOE QoTOrpadupo-
BaHHE TPEOYET PCIICHUS MHOTHX TEXHHYECKHX BOIPOCOB,
CBSI3aHHBIX C (U3NKON Mops. Eciu MXTHONOT, HCIOIB3YIO-
NI MOABOJHYIO CHEMKY IJisi TOUCKOB B OKEAaHE DPBHIOBI,
HYXJaeTcs JHIIb B TIyOOKOBOAHON aBTOMaTu4eckou ¢oro-
KaMepe, TO THAPOTEXHHKY, MPUKOBAHHOMY K CTPOMTENb-
HOW TIUIOmIaJKe, BBIHYXICHHOMY 3adactyio ¢ororpadupo-
BaTh OOBEKTHI B 3aTpA3HEHHON NMPUOPEKHOU BOJE, TpeOyeT-
csi yXke ocobas ammapatypa. B mepBoM ciiyuae BO3MOX-
HOCTh (POTOCHEMKHU LEIMKOM OYyJeT 3aBHCETh OT KOHCTPYK-
THUBHBIX OCOOCHHOCTEH M MPOYHOCTH MOJBOIHON (hOoTOKaMe-
PBI, BO BTOPOM — B MPOIECCE CHEMKH HEOOXOIUMO JTOTIOJ-
HUTEJIbHOEC 000pyJOBaHUE, MOMoOTarIee GororpadgupoBaTh
B MaJIONIPO3pavHOil BOJE.

3aKOHBI PacCHpPOCTPAHCHHUS CBETa B BO3AYIIHOW M BOJI-
HOHM cpenax, Kak W3BECTHO, pa3lu4HbL. PaccesHue cBera
Ha HaBCIICHHBIX B BOJE YaCTHUIAX M MPH 3aBUXPEHHUU BOJIBI,
BBI3bIBAEMOM TEIUIOBBIMU TMEPEMELICHUSIMH WM TEYCHHUEM,
cnabasi OCBELICHHOCTh M MHOI'0€ JPYroe CHIBHO YCIIOX-

6



HAIOT (oTorpadupoBanue noxa Bomoi. CiemoBaTenbHO, Ha-
pSAoy C pEIIeHHEM BOIPOCOB, CBSA3AHHBIX C KOHCTPYKIIHEH
W JKCIUTyaTalued MOJBOIHBIX (pOTOKaMep, MPU MOIBOIHOM
dboTtorpadupoBaHUM NMPUXOMUTCA pPEIIATh NPOOIEMBI OCBE-
HICHUS CHUMAEMBIX 0OBEKTOB.

Ienb 3TOM KHUI'M — O3HAKOMUTH YHUTATENEH C CYILIECT
ByIOIlEH METOAMKOW TMOoABOAHOHN (oTocheMku. OcTaHaB-
JUBasCh Ha MpoOJeMax, BO3HUKAIONIMX MPU MPOCKTUPOBA-
HUHM OOKCOB Il (hOTOKaMep W OCBETHUTENEH, MBI IMOcTapa-
JUCh JaTh XapakKTEPUCTHUKY OTEUECTBEHHBIM (DOTOOOKCAM
1 00BeKTHBaM, IPUTOAHBIM I CheMOK 1mof Boxoi. doto-
JIOOUTENN CMOTYT MO3HAKOMHTHCS M C OCHOBHBIMH BOTIIPO-
caMH TOJBOTHON CTEpPeoPOTOCHCMKH, a Takke (DOTOCHEM-
KM B 3arps3HeHHON Boje. Haunnaromumii B 00J1aCTH TIOIBOI-
HOTO (oTorpagupoBaHusl HAWIET 31eCh HEOOXOMAUMBINH MHU-
HUMYM 3HaHUWA (U3UYCCKUX 3aKOHOB pPACIPOCTPAHCHUS
CBeTa B BOJE. B KHHUIe MNPUBOIATCS MPUMEPHI PCIICHUS
9KCIO3UIMOHHBIX 3a]]a4, KOTOPhIC BCTaBalld IIEPE] aBTO-
poM BO BpeMs ONBITHBIX paboT skcmenuuuid mna YepHoM,
A3osckoM, benowm, fAnonckom u KacnuiickoMm Mopsix.

CrpeMsich crenaTh KHUTY IOCTYIMHOW HOIUPOKOMY KPYyTY
quTaTeNneil, 3HaKOMBIX C OCHOBaMH TMOJBOIHOTO GoTorpadu
pPOBaHUSA W MMEIONIUX IIPECTAaBIECHHE O MOpE M ero oOuTa-
TEJSAX, aBTOP CTapajcs HamUCcaTh €€ KaK MOXKHO IMOMIyJIsp-
Hee, MCIOJB3ys MPU 3TOM KaK OTEYECTBEHHBIC H 3apyOek-
HBIC MaTEPHAIbI, TAK H JTHYHBIN HKCIIEIUIHOHHBIA OIBIT.



@omo aamopa

C doroxanepo
nop BojLy




aMaHYMBa W 3arajoyHa IOABOJ-

Has XU3Hb...

YenmoBek BekaMM MedTajl  pasra-
JlaTh e¢ TalHBl M BOCIOJB30BAThCS OOraTCTBAMH IOABOJ-
HBIX TIyOWH. YK€ 3a TBICAYU JIET IO Mameld 3pbl HCKYC-
HbIC HBIPSUTBIUKH L{eliioHa mocTaBanu co JHA OKEaHa KEeM-
gyr. Heckonbko cToneTuii Ha3am pyccKue JIOAW HAYYIHIHCH
IOOBIBATH BOJOPOCIH, KaMYIIKH, TYOKH, yCTpanBaTh JIepe-
BSHHBIC 3aKOJIBI Ha IHE TIyOOKHX peK Uil JIOBIH PaKoB.
AcTpaxaHCKHE PBIOOJIOBBI HBIPSUIBIIMKHA MOTIIM HAXOJHUTHCS
MO/ BOJOW MO HECKOJIbKY MUHYT, OMYCKasCh Ha TIIYOUHY JO
20—30 M.

MHorue TalHBI peK, 03€p WU MOPEH OBLIN OTKPBITHI C
Pa3BUTHEM BOJOJIA3HOTO JleJa W CO3JAaHHEM IOJBOIHBIX KO
pabneii. Ceifuac B Hamel CTpaHe COTHH BOJOJAa30B pado-
TAalT MOJA BOJOW, PEMOHTHUPYS MOJBOJHBIC YacTH CYIOB,
MOJHMMAsl 3aTOHYBIIHME CyZa, COOpyXas IUIOTUHBI THUIPO
CTaHIUW, TPOKIAIbIBas Kabenu W TPyOBl 1O JHY MOpeEi
U peK.

Y4eHnble, u3ydarolme moJABOIHBIN MUP, C JaBHUX TTOP
MPUBJIEKAIA BOJ0JIa30B K CBoei pabore. Ha riyOuHBI, He
JIOCTYIIHBIE BOJOJIa3aM, OHH OMYCKAaJIM B MOpPE THIPOCTATHI,
Oatucdepsl u pasnuuHbie npubopel. [Ipu momomu Tpanos
JIOCTaBajlyd C MOPCKOI'O J[HA €ro OOWTaTelield, pacTeHUS U
rpyHT. [logBIeHNE TETKOBOIOIA3HOTO CHAPSIKEHUS — aKBa-
JIaHTa — TIO3BOJIMJIO IPHBJICYb K HAYYHBIM HCCIIECTOBAHUSIM
y’Xe HE OTHENBbHBIX BOJONA30B C MX CIOKHBIM, TSDKEIBIM
U JOpOTHM OOOpYAOBAaHHEM, TI0 U MHOTHX JIFOOUTEICH BOA-
HOTO cIiopTa.

Bo MHOroM 00J€rdmio UcciaeIOBaHUsS MOPCKUX ITyYUH
nonsogHoe (GororpadupoBanue. Eciu paHbine mgake Ha HE
OONBIIMX TIYOWMHAX yYeHBbIC OBLIM BBIHYKICHBI 3HAKOMHTh-
CS C TIOJIBOJHBIM MUPOM C TIOMOIIIBIO JIpar, TPajJoB U APYTUX
npuOOPOB, TO TEMEPh OHU MOTYT CaMH OIMYCKAaThCS B MOPE
U camMu (QoTorpadupoBaTh HCCIEIyeMbie 0OBEKTH. B3sB ¢
coboli (oTOKamMepy, YYCHBI MOXKET CHHUMAaTh MMCHHO TO,
YTO €TO MHTEPECYeT.



3a mocnegHee NECATHICTUE MOJBOIHBIC CHEMKH MPUOO-
peN HOBOE KaueCTBO: OHU CTAJIM AOCTYMHbI MHOTOYHCIICH-
HBIM HccliefoBaressiM. [IpaBna, 3T0 HE TOBOPHUT O JIETKO-
ctu ux ucnoigHenus. [loxBogHoe QortorpadupoBanue Tpe-
Oyer oT mccienoBarens cMenoctd. Kpome Toro, oH JOJDKEH
XOpOIIO 3HaTh 000PYJOBaHUE, IPUMEHSIECMOE IS MOrPYXKe-
HUS TOJ{ BOJIY, METOJMKY ¥ TEXHUKY MOIBOJTHOW CHEMKHU H
pa3bupaThcsi B TeOpEeTHUECKHUX Bompocax Qortorpadupona-
Husi. VI, KOHEYHO, OH JIOJDKEH MMETh XOpolliee 3J0pOBbe U B
COBEPLICHCTBE BJIAJICTh TEXHUKOW MOJBOIHOIO [IABAHHMS.

PasnooOpa3Ha JnesTeabHOCTh MOABOAHOTO (oTorpada,
pa3HOOOpa3HbI CHEHUATBFHOCTH OIBOHBIX HCCIIEIOBATENCH
U TPUPOJHBIC YCIOBHUS, B KOTOPHIX MM MPUXOIUTCS pado-
TaTh. PacckaxeM O HECKOJIBKHX AMH30/1aX U3 MPAKTHKHU IO~
BOJIHOTO MCCIIe0BaTEIsI, paboTaronero ¢ GoToKkaMmepo.

Mo cnepam ApeBHUX ropoaos

Tamanckuii 3anuB YepHOro MOps ynupaeTcss B ILIO
CKMI TJIMHSAHBIA Oeper. beper HeBBICOK, y caMOil BOABI Je-
JKUT CJIOH Bojopociel. B sxapkoMm mMapeBe HIOJIBCKOTO COJH-
1a abpUKOCOBBIEC AEpEBLA JICCO3AIIUTHONW MOJOCH KaXKyTCs
KUBBIMHU cymecTBaMd. OHH TO BHCST W JXKapKOM BO3JyXe,
TO YIHUPAIOTCS CTBOJIAMH B BEDK)KEHHYIO CTEIIb.

XOIMHCTBIN Oeper yxoauT BAanb. [IoBCIOAY BUIHBI OT-
BaJbl PBDKEH TJIMHBI y KBaJpaTHBIX SIM. OJTO pPacKOIbI.
3neck paboTarOT apXEOoJIOTH.

OuveHb JaBHO, NPHMEPHO JBE THICAYM JIET Haszaja, Ha
9TOW BBDKKEHHOW 3emMiie ObLT mBeTymui ropona. Ho co Bpe-
MEHEM Haberm KOYEeBHHKOB, a TaKXe COJHIIE M BETEp pas-
PYWINUIN €ro, MpUYeM OOJIBIIYI0 YacTh TOpPOJa MOTIOTHIIO
0e3Kal0CTHOE MODE...

[MonBonHBIN packonm BeneTcs HeJaleko OT Oepera, Ha
riyoune He Oosee Tpex MeTpoB. Pasmep komonma — 2 X
2 =4 m2. Kpas ero yKperuieHbl IepEeBIHHBIMH TTOATOPKAMH.
ApXeoJoTH-TIONBOJAHUKH paboTaloT B BOJAEe C aKBa-
JaHTamu, 06e3 THIPOKOCTIOMOB. Boma mporpera coiHIeM 10
+ 22 - 23°.

ITo yTpam, kKorjga Bojga B packolle elle npo3payHa, B Je-
PEBSHHBIH MOJBOJHBIA KOJOJEL IEpPBBIMH OIYCKAaKT-
sl akBaTaHTUCTHI-(hoTorpadsl. [lorpyxasch, OHH BcTpeya-
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FOTCS CO CTalkaMu OBIYKOB, KOTOPBIC, TIOBUCHYB HaJ TPYyH-
TOM B sIME, HEOXOTHO ycTymaiT cBoe mecto. lllenkatoT 3a-
TBOPBI anmapaTtoB, CHUMAEeTCs BCE: Kpas packola, JHO
U oOHapyXeHHbIe Ha JHE npeaMerbl. CHUMATh C KaKIbIM
JTHEM BCE TpYJHEE: YIUIYOISeTCs Packom — yMCHBIIACTCS
OCBCIICHHOCTh, TPYIHEE CTAHOBUTCS MaHCBPUPOBATH.

IMocne moaBogHBIX paboT GoTorpadsl UAYT B MOXOIHYIO
naboparoputo 00pabaTpiBaTh HeraTUBHI. [loroga MpHHOCHT
OTOPYEHUS: OT JKAphl IJIABUTCS W MOJI3ET C IJIEHKH IMYJIb-
cusi, THOHYT Kaapsel. [IpuxoauTcsi NPUHUMATH 0COObIE MEPBI,
4yTOOBl yOEpedYb OT HArpeBaHHS CHEMOYHYIO TEXHHUKY, CO-
CTaBJIATh TPONHMYECKUE MPOSBUTENIH. J[JI1 CBEMKH B 3aTEM-
HEHHBIX MECTax y IOJBOJHUKOB €CTh IOJBOJHAS JIaMIIa-
Bcublmka. Ho Bor moamokiau Oartapen. I'nme g00BITH
3amacHeie? Bokpyr crens.

MHOKECTBO 3a/ja4 BCTaeT Mepel MOABOIHBIM (oTorpa-
¢dbom. Kpome 4ncto GpoToCcheMOUYHBIX MPOOIEM, MPUXOJAUTCS
peuath U BOMPOCKH MOTPYKCHUH B KOAY, CHAOXKCHUS U
T. 1. A paboTa He XKJeT...

C akBajanrom y IloasipHoro kpyra

I'pynna cmopTCMEHOB-TIOABOJIHUKOB COBMECTHO C Yyde-
HeiMu Kapenbckoro ¢punmana Axkagemun Hayk CCCP roTo-
Ba HAYaTh MOABOJHBIC HCCIENOBaHUSI B TiyOmHax bemoro
Mopsi. OHM 0o1eThl B THAPOKOMOMHE30HBI, KOTOPBIE NOJDKHBI
3alIMTHTH BOJ0JIa30B OT X0JOogHOH Boakl. Ee Temmneparypa
Ha MMOBEPXHOCTH B JIyulieM ciydae +14 - 16°.

ITepBoe morpyxenue. [IpoxmagHo, cierka 3HOOHUT, HO
3aTO KaKOW MPEeKpacHBIN MOJBOAHBIA MUD IMPEACTAET Mepen
rnazamu! PazHooOpa3Hasi U KpacodHasi paCTUTEILHOCTD, He-
OOBIYHBIN >)KUBOTHEIM Mup. B UepHoMm Mope Takoro mojaBoj-
HOTO Iel3axa He BCTPETHILb.

KpyTble ckanucteie 6epera, yxoasuue Briayos va 70 —
80 m, rycto mopociu Bogopocisimu. CKallbl yChIITAaHBI MOP-
CKHMH 3BE3JaM{ M aKTHHHUSIMH. B BOJe KOJBIOTYyTCS HU3KO-
pocibie 3eleHoBaThie (YKYChl, BETBUCThIE OarpsHku, 00-
HMIMpHBIE 3apociy OyphIX JaMuHapuii. BoT Toiukamu mpo-
IUIBIBAET OIpPOMHAs (uoJeToBas Meay3a, €€ «XBOCT» -
MynajJblbl — pacKuHyJcs noytd Ha 2 m. [ope Meinkum
pBIOeIIKaM, OMaJAONTIM B 3TH CETH...
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B mepBrle MUHYTHI MBI 3a0BIBaeM, 9TO B pyKax y Hac
(dboToanmapaThl U YTO HaBEPXY KIYT OT HAC NEPBBIX CHUM-
KkoB. MimeM 00BEeKT Juis ynayHoro kaapa. HeokunaHHO B
CTOpPOHE METHYJAch IJIWHHAS TEHb — 3TO TpPEecKa IJIMHOM
B JIOOpBI METP CHEMUT CKPBIThCS B TiayOuHe. OdYeBHUIHO,
OHa TpUHSJIA aKBAJAHTHCTA 3a CBOErO Bpara — TIOJCHS.
N3s1HO0 npoIUIBIB Hal KYCTOM JIAMUHAPHUH, IJIOCKAs KaM-
Oama omycTmiIach Ha KaMEHBb M «HCUE3Ja», IPUHAB 3aIlH-
THYI0 oKkpacky. Ho mecro, rie ona ckpsuiach, 3aMmeueHo. Bor
U KaMCHb, HA HEM BHIHBI CBCTIIbIC MPOXKHIKU IO TEMHO-
My rpaHuTy. [lampIpl pyk 3ameps3im, MO 3aTBOp ammapara
mienkaeT pas, APYyrod — kambana Kak OyATO TpHpociia K
CBOEMY JIOXKy. B ammapare mBeTHas IUIEHKa, W MBI 3apa-
HEe pallyeMcsi CHUMKaM.

[InpiBeM Haj kameHucTod oTMenbpio. Ha Heill xooHus
MHUJIMA — MOJUTIOCKOB, YCESBIIMX JIHO. B depHo-mepiamyT-
POBBI TOH pPAKOBUH SPKHUMH OPAHXEBBIMH IIATHAMH
BKpAIUICHBl MOPCKHE 3Be3/bl. XHUIIHHUIBI YK€ OIMYCTOIIWIA
OOJBIIYI0 YacTh TOCCIICHUS MHJWA — TYCTBIC CTBOPKH pa-
KylIeK MmoOJecKuBaloT B roryooi Boje. Ha mBeTHylO IieH-
Ky 3are4atsicH eIle OJIH SH30/ II0ABOAHOM KHU3H...

B QoronabopaTopun BBISBISIOTCS pPE3YNbTaThl CHEMKHU.
OHM He Tak paayrT HAC, KaK MOJBOJHBIC KapTWHBL. He Bce
TO, YTO BHUIUT TJa3 YeJOBEKa, «BUIUT» OOBEKTHB (HOTOKa-
Mepel. Kam0ama, mexaBmmas Ha KaMHE, COBEPIICHHO HE
BUJHA HA HEraTHMBe. XOPOWIO  IOJYYWINCh  PBIOKH,
CHSITBIC CHM3Y Ha CBETJIOM (DOHE BOIHOW MOBepXHOCTH. OTUYETIMBO
BUAHBI ApPKHE MOPCKHE 3Be3IbI Ha TEMHOM (DOHE paKyIIeK.
Xopommx CHAMKOB Ha TIEpBBIN pa3 HaOupaeTcs Bcero 10—
15% (oT obmero komumuectBa). Ho MbI 3HaeM, YTO OIBIT
HE MPUXOUT CPa3Yy...

C doTokamepow nop nen

Pr160JIOBHBIN OOT MEIIEeHHO OOXOIHUT pa3po3HEHHBIS
JbJbI, CTApasich HE 3aJeTh MX OCTPbIC MOJBOJHbIE OOKa.
Katep TO ommchIBaET MOJOTYO IyTy BOKPYT JECASHOTO MOJIS,
TO ISITUTCS HA3aJ, MONAaB B JIOBYIIKY, TO, OOWKO 3aTapaxTeB
MOTOPOM, JIeJIa€T PhIBOK BIIEPE].

B OWHOKJIb OTYETIMBO BUJAHO, YTO JieJ B 3ajHBE He-
IUIOTHBIN, MHOTO CBOOOTHOM BOJBI, KOTOpas Ha SIPKOM Oelto-
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rojayoom (oHe Ibaa KaxkeTcs CHHeH M rycroii. MHorma Ha
JNbJIWHE MOSBISACTCA ycaTas UCCHHE-YepHas rojoBa TIOJe-
Hs. [Ipy npuONMKEHUH KaTepa TIOJICHb HBIPSAECT B BOAY,
SIBHO HEJOBOJIbHBIA BTOPKEHUEM JIIOACH.

Hayunbie corpynuuku benoMopckoli OMOIOTHYECKO
CTaHIIUU COBMECTHO C MOCKOBCKHMH CHECIUAIMCTAMH IIPO-
BOJST IOABOJIHBIC ChEMKH. X MHTEpecyeT HEepecT CENbIu.
PabGoraTh mpuxoauTcs B TsDKENBIX ycioBusix. Hepect Gerno-
MOPCKOW CellbJIi HAaYMHACTCS B TO 'BpeMsi, KOTla 3aiuBbl be-
JOTO MOpS eme CKOBaHBI JBbJOM, a 3aKaHIUBACTCH
BO BpeMs TasiHUS JbJA.

Ho BOT mo3aau Tpu HeAeTu 3TUX HEOOBIYHBIX MOJBOI-
HBIX CBEMOK, a B MaMATH JOJITO €Ile XUBYT BIICUATICHUS
HAIINX MTePBBIX MOJICAHBIX MTOTPYXKEHUH.

TemnepaTypa Bojabl y moBepxHocTu (- 1) — (+ 2) °C*,
Omyckasich epBbId pa3 B MpopyOb, MBI 0KHUIAIH, YTO XO-
nox momermaer pabore. Ho pe3nHOBBIE THAPOKOCTIOMBI H
TEIUIOE MIEPCTAHOE Oelbe HAACKHO 3aIlUINAIKA HAC OT €ro
nensHpIX 00bATHH. CKBO3b TOJIIY BOJIBI B OKHE MpOpyOH
BHUIHBI JINIIa TOBapHIeld. A BOKPYT mac OypiuT CyeTIHBas
BECCHHSS JKU3Hb. BRIUKH-KepUaku B OpayHOM Hapsje, Mect-
pble, KaK MeTyXHu, BaXXHO IUIABAIOT Cpeau Bojmopocieid. Mop-
CKHE 3Be3[bl M aKTHHWUH HAa KaMHAX yXe€ HE BBI3BIBAIOT
TaKOr'0 BOCTOPra, KakK Mpu IePBOM 3HAKOMCTRBE.

CnemuMm Ha HepecTunume. Jlex mpomyckaer MATKHA
royry0oii ceer. 371¢Ch JOCTATOYHO CBETIIO IS (POTOCHEMOK
Ha YCPHYK, BBICOKOYYBCTBUTCIBHYIO IJICHKY. BHe3amHo
nmepe] HaMHU BCTaja M3yMpYyAHAs CTEHKa CBeTa — 3TO COJH-
I[e TPOPBAJIOCH CKBO3b TPEIIMHY Jbaa. B Takux mecrtax
MOHO HCIOJb30BaTh M BTOPYIO (OTOKAMEPY C LBETHOM
mieHkoil. Ha Hepectunuige — OTMENH, MOKPHITONM MOPCKOM
TpaBOii — 30CTEepoi, Ha KOTOPYH pbI0a BBEIMETala HKpY,
BCTPEYAEM CTApBhIX 3HAKOMBIX: OBIYKOB M KaM0Oany. Beruok,
JeXKAUUi y 3aTOHYBIIEW KOPSATH, BIOJHE MOAXOISIIHN
O0BEKT JJISi ChEMKHM; €r0 IeCTPhli BECCHHHW Hapsg U Or-
poMHasi Toj0Ba BUAHBI OTAU4HO. C kam0anoil HaM MPUXO-
JIIATCSI TIOTPYAUTHCA. 3HasI €€ CIIOCOOHOCTh MAaCKHPOBATHCS,
COBEPIICHHO CIIMBAsACh C OKPYXAMOMUM (OHOM, MBI TO-
HseM pBIOY B BOJE, HE JaBas ¢l OMyCcTUThCA Ha AHO. Ham

* Mopckasi BoJia M3-3a HACHILIICHHOCTH COJISIMH 3aMep3aeT Ipu
orpuuarespHoii remneparype (-3) — (-4)°C.
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yaactess  cortorpadupoBaTh  Kambany — CHIYITHBIM
CHUMKOM Ha (poHe sensHoro mokposa. [locne porocreMok
MPUXOUT-CS TIEPECTPEIATh BCEX 3aMCUCHHBIX XHUIIIHUKOB,
«TACYIINX-CSI» T1a HEPECTUITHUILIE.

O6paboTka HETaTUBHOTO MaTepuaia Tokaszaja, 4To MOJ-
nenHas (OTOChEMKAa Ma IUICHKaX BBICOKON YYBCTBUTEIb-
HOCTH JTaeT XOPOIIM pe3ynbTar. TpyaHee MPOBOIUTH LBET-
HblE TOMJIE[HbIE CHbEMKH, OJHAKO, €CJIM COJHEYHBIH CBET
NPOHUKAET Yepe3 IMOJBbIHBIO IMOJ[ JIel, MOKHO CHUMATh M Ha
[BETHYIO [UICHKY.

HeoxunpgaHHas BCTpe4a

Kak-To oOcCeHpl0 TpyIlllla aKBaJIAHTHCTOB-THAPOTECXHUKOB
paboTrana B OJHOM HYEpHOMOPCKOM TOPTy. OHU MPOBOAMIU
oOcieoBaHNe BHEUIHEH CTOPOHBI OTPAJWUTENHLHOTO MOJA,
COOPY’KaeMOr0 U3 MACCHUBHBIX IUINT, a TAKKE MCKAIU CIEIbI
3aToHyBIIHX O0MO u Topmen. Jemo B ToM, yto B OTedect-
BEHHYIO BOMHY I0KHBIE MOPTHI YEepHOTO MOpsI HEOJHOKpAT-
HO TIO/IBEPTaINCh TOPIIEIHBIM aTakaM C BO3IyXa M C MOpS.
JlaBHO OTrpeMenu B3pBIBBI, BOCCTAHOBJICHBI Pa3pyIICHUS,
HO MPOKJISATasi BOWHA HET-HET, a U HAIIOMHHUT O cele.

[orpy3uBmucs B BOAY y OTPaJWTENHHOTO MOJIA, HHXKE-
HEPBI-TUAPOTEXHUKH JIOJDKHBI  OblTu  choToTrpadupoBaTh
MOJBOJIHBIC MPHOOPHI (HATYMKU JNABICHHS BOJBI), YCTAHOB-
JICHHBIC B OCTOHE CTeHBI. HeoXHIaHHO OIMH M3 HAC 3aMe-
TWJI B CTOPOHE KAaKOW-TO TIPEIMET, M BCE PEIIMIH OCMOT-
peth ero. [IporueB moa Bomoi 10 — 15 m, oTpsn muccnemo-
BaTeJNiell TMOBHC HaJ OCTOHHON TJIbIOOH, BBIOPOIICHHOM
B3pBIBOM B MOpe. M3-1moj HakpeHUBIIErocss 00JIOMKA BOJIHO-
JoMa Topdas crabuim3atop 0oeBoil Topriensl. bypas pxkas-
YMHA ¥ BOJOPOCIH TMOKPHIBAIM €€ XBOCTOBHK. 3aCTBUIH
HETIOJIBM)KHO BHHTHI, IOTHYJOCh pYJCBOE YIPaBICHUE.
MupHO miaBanM 3€JICHYXH HaJ KYCKOM PXaBOTO Kelesa,
IpH HamleM NPUONMKEHUH CKPBUINCh OOKOM Cpeau BUH-
TOB W Bojaopocliell kpabwl. Ham He Bepmiioch, 4TO pSIOM
OPUTAWIACh CMEPTh. Jlanbiie mibTh ObLI0 onacHo. Mer cdo-
TorpadupoBaiu CEMHMETPOBYIO CTalbHYI curapy. Ha maBe
TpeTH OHa ynuia B TpyHT. KaXXApIM W3 Hac crapaics IMoiyd-
IIe 3amedaTiieTh YBHIEHHOE: 3TH CHUMKH IOMOTYT CIIelHa-
JIucTaM 00e3BPEAUTh TOPIICITY.
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B myTHOM Bopie

OpHaXXAbl B APYTrOM I0KHOM IIOPTY TAaK)Ke BEIHCH IIOA-
BoAHBIC paboThl. [loroga He OanoBana HCClIeOBaTENCH —
OBUIO XOJIOMHO M BeTpeHo. Mope MITOPMUIIO, W BOJA B MOP-
Ty Ka3zajgach OCOOCHHO MyTHOW. M BOT B TakuX YCIOBHUAX
TUAPOTEXHUKAM TIPEACTOSIIO O0CIIeZIOBaTH OTPOMHOE, Jaie-
KO BBIJJBUHYTOE B MOpE PUYAIBHOE COOPYKEHHE.

ToproByr0 4YacTh mpU4Yaja TOTJA CHIC HE CHAUd B JKC-
IUTyaTalluio; TaM, TA€ JOJDKHAa OBITh TOCTPOCHA IKeJle30-
OcToHHass HabepexHas, W3 BOABl TOPYAIU KOJOHHBI-000-
JIOYKM JIMHOM Kaxkjgas mo 25 M U JAUaMeTpoM HEMHOTO
6onee 1,5 m. DTH KOJOHHBI CICHHATBHBIM IOTPYXKaTeIeM
3aroHAIOT B TPYHT. EcCiiM KOJOHHA TpH TMOTPYXCHHH Ha-
TKHETCSl Ha KaMEHHCTYIO TpsALy, oHa nedopmupyercs. [loss-
JISTIOTCSI «BOJIOCSIHBIC» TPCIIMHBI, KOTOPHIC IOJ BOJOW eiBa
3aMeTHBL. M XOTs BOMONA3bl TIIATEIBHO OCMATPHUBAIOT KaX-
IyI0 OIOpy MOCie MOTPY)KEHHsS, IO BCeraa 3TO o0ciienoBa-
HHUE J1aeT TOYHBIC JaHHEIE.

Bopona3sel, cobpaBmivecsi OKOJO Hallero o0OpyaoBaHuS,
mrytinn:  «[Ipuexanu CHUMaTh KOJOHHBI IO BOAOHM!»,—wu
MHOTO3HAYUTENBFHO TOKa3bIBa M Ha MYTHYIO BOAY, Ha IIO-
BEPXHOCTH KOTOPOW IUIAaBAIHM IIENKH W OOPBIBKM BEPEBOK.
B Takoii Bome HE TOJBKO HHTEPECYHONIEro OOBEKTa, HO
COOCTBEHHBIX PYK HE OBLIO BHIHO. BOJIHBI TYJIKO XJIOMAaw
mo OCTOHHBIM IUTUTAM HACTHJA, IIOJ CBOJAMHU IIpUYaja
OBIJIO CYMpPadHO U TIYXO.

Ho Bce xe Mbl mouwm Ha mnorpyxkenue. Ilon Bomoit
CJIBIIIHBI MHOTOTOJIOCBIO IIYMBI MopTa. PsmoM mporren Oyk-
CHp, TIEe-TO CHJIBHO yNapWid 1O KEJIE3HOMY JIUCTY, M Ka-
JKETCS, 9TO PSIOM yTaja MeIHbIH KoTes. ONlyneio 1o KOJOHe-
000JI0YKE MBI ONMYyCKAIUCh BCE HIDKE W HIbke. Hac
BCTpeyasiia TeMHOTa. Ho ecnm ynaBanoch BIUIOTHYIO IIpH-
OMM3UTHP MAacKy K KOJIOHHE, TO MOXXHO OBUIO YBHAETH, UYTO
BCS OHa 0O0pocia MHIUSAMH. ODTOT TOKPOB OKa3aliCs pPHIX-
JBIM M JIETKO OTHENSUICS OT KOJIOHHBI. Cpefu pakyliek —
JpyTHE TIOJIBOIHbIC OOUTATENH MOPTa: Kpad 1 ObIYOK. YBH-ICB
HAC, OHH 3aCTICIIIIN IPOYb.

Jnst cbeMKu B MyTHO#M BOJIe MBI IIPUTOTOBWIIM KOHTEHW-HED,
HATIOMUHAIOIIKAN YCEYCHHYIO MHpaMUAy. OTa IyCTOTE-Jas
KOpoOKa HMEET CTCKISIHHBIC OCHOBaHHWS — Majoe W
0oJpIIOE; MaJ0e CTEKISIHHOE OCHOBAHHUE MPUKPEIIIICHO
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K (oTokamepe, a OOJIBIIOE MBI MPWKHMAaeM K CHHMaeMo-

My TpeaMery. BHYTpW KOHTeWHepa — JAMCTHUILITUPOBAHHAS
BOJIa, OHA SBJIACTCA KaK OBl IMPO3PAaYHBIM HECKHUMACMBIM
bumsTpPOM.

KownTteitnep mo3BosisieT CHUMaTh B COBEPIIEHHO MYTHOU
Boze. /IBe sammbl (kaxnpas no 1000 em) mpoGuBator obna-
KO MyTH. BreuaTiieHHe Takoe, YTO BOKPYT JIAMIT TOBECHIIH
IBa MAaTOBBIX CBETAIMIMXCS IIapa IUAaMETpOM He Oojee
MeTpa.

Bckope ObuT cnenaH NepBbIH CHUMOK 3apoOcCIIeH KOJIOH-
Hel. OTampaeM CIIOM MHIUH, HW3-TOH HETO MPOTJISIIbIBACT
cepplii  xononmHbli OeroH. CHoBa cHuUMaeM... [locTemeHHO
HaJaJauics pUTM paboThl, 3aTBOp «CTapTay IIenKan Hernpe-
peiBHO. [locne morpyskenuii Mbl 00paboTanu IUIeHKY. Pe-
3yabTaThl hoTOrpadpoBaHUs HAC BIIOJIHE YIOBICTBOPHUIIH.

JanpHelmas paboTa MPOBOAWMIACH Y HENABHO IMOTPY-
JKEHHBIX KOJIOHH. MeileHHO TutaBas BOKPYT YEpHEIX, Oie-
CTSIINX, €lle He OOpOCHIMX BOAOPOCISIMH CTBOJIOB, MBI
OIIYNBIBAII WX, BHUMATEIILHO IPUCMATPUBASLCH K JTHOOOMY
MmoIo3puTeIbHOMY Oyropky. Ha rtmybune 8 m 3ameTwnm
3JIOBEIYI0 TpemuHy. M3BHBasch, OHa YXOOUT BIOJHh KO-
JOHHBI BHE3. [lociie yTOYHEHUS MecTa W pa3MepOB TPEIIUH
MBI c(hoTOrpadUpoBaIH UX.

Tak w30 mHA B NeHb nuia Hama padora. Co3maBajiach
METOJMKa, TMOSBILUIACH HABBIKM. Temepp yXe BOHONa3bl HE
mIyTHIM 1o Hamemy anapecy. CoBMecTHas paboTa naBania
xXopomre pe3yiabTatbl. POTOCHUMKH B MYTHOW BOJE MPHOO-
peTany mepBOCTENIeHHOE 3HadeHHe. Pemaromee cioBo — 3a-
KIIOYCHHEe — TeTleph OCHOBBIBAIOCH Ha (POTOJOKYMEHTE.
®dororpadgun MOMOTanM BBIABUTH ACe(PEKTH MOIBOIHBIX pa-
00T M TEeM MNpeayNpeanuTh INPEKAECBPEMEHHOE pPa3pyLICHUE
Kerre300eToHa.

MbI neynm nopT

HamnpsixkeHHO JXHMBET OAMH M3 CEBEPHBIX MOPTOB CTpa-
HBL. JIA3raloT CIeKaM# JKeJIe3HOJOPO’KHBIE BAaroHBI, OeTyT
JIOKOMOTHBEI, HATY>KHO 3BEHS, IOJ3YT MOPTaJbHBIE KpaHHI.
B Mopckue BopoTa BXOIAT CyAa MHOTHX CTpaH MHpa.

Ho opnaxzasl Hapymwicss 4eTKMH PUTM JKM3HUA MOpPTa:
Ha OJHOM W3 MPUYAJIOB 3aMep KpaH, OCTAaHOBHUJINCH IPy-
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JKEHbIe KOKCOM BaroHbl — BOJIOJIa3bl OOHAPYXWIH O0py-
MIMBIIUIICS y4aCTOK.

Otuero mpowusomen o6Ban? Crapoe 3TO paspyllIeHUE
wim HoBoe? He momiexano COMHEHHIO, 4TO 00Bayi ObLI
CBS3aH C pa3pymIeHHEM BOCHHBIX JI€T M UYTO BOAONA3y B
TSOKEIIOM THIPOKOMOHMHE30HE C BO3IYIIHBIM IIJIAHTOM 32
CIMHON HEe mpoOpaThcsl MOJ Opuvain. A HYXHO ObLIO He-
MEIJICHHO TMPOHUKHYTh B CaMble HEIOCTYIHBIE MeCTa, IIo-
IBITATBCSl TPOINYIIATh OTOJIOBKH cBail M cdoTorpadupoBats
paspyumienre. M Torga Ha MOMOIIL BBI3BAJU CIICIUAIKCTOB
JIETKOBO/I0JIA30B-aKBaJaHTUCTOB. Bckope rpymma croprcMe-
HOB-TIOJIBOAHUKOB, WH)XEHEPOB-THAPOTEXHUKOB [ ocymapct-
BEHHOTO TMPOEKTHO-KOHCTPYKTOPCKOTO M HAYyYHO-HCCIIEIOBA-
TEJBCKOT'O0 MHCTUTYTAa MOPCKOTO TPAHCIOPTA MPHUCTYMUIA K
paborTe.

Crosin nexabpb. Peka, B ycThe KOTOPOH pacIoJIOKEeH
MopT, J0ATO 60opoaack ¢ MOpo3oM. Temmneparypa BoJbl B Hel
C KaXKIBIM JHEM TIOHWXajdach. TepMOMETp IOKa3bIBAI
+ 7, +4, +2° u, HakoHell, y OeperoB Hayal MOSBIATHCS
men. U Bce xe JnensHas BoJa HE CMYTWIAa THIPOHABTOB.
CMeno yXOoOuin OHH B HENPHUBETINBYIO, KO(GEHHOTO IBeTa
Boxy. CIUIONIHOM Mpak OKyTHIBaJl MX yxe Ha riyoune 3 m,
OBICTpOC TEUCHUE COMBAJIO C Kypca.

Henerko Obuto HaiiTH MecTo pa3pymieHus u cdororpa-
¢upoBath ero. Pabortanu mapammu, oOcieqyst 1Mo ouepean ue-
pe3 mpo3pauyHbli QUIBTP KOHTCHHEpa KYCKH OETOHA, CBaW,
pPKaBYIO apMaTypy, OCTaBIIYIOCs Tocie BoiHbl. Ha aBapuii-
HOM YydYacTke TpeOoBalioch c(hoTorpagupoBaTh MOBPEKICH-
HOoe MecTo. Uepe3 KOHTEHHEp MBI €ro BHIIENIH, HO CTOWUJIO
OTOPBATH IJIa3a OT WIUTFOMHHATOPA, KAK MacKy Cpa3y OKYThI-
BaJ Mpak. ['ie-To BHepean, ma pacCTOSTHUW BBITSHYTOW PYKH,
MeNbKaTu TEeHH KOHTeHHepa W OTCBeThl Jamn. He ObLI0
BUIHO W HamapHHKa. CBS3b ¢ HUM TOIIEPKUBANIACH «IIpPS-
Mas» — Yepe3 HATSAHYTHIH KalpOHOBBIHA IIIHYD.

HakoHen koHTeliHEp MpPHXKAT K HYXKHOMY MECTY, MICIK-
HyJ 3aTBOp ammapara, PhIBOK 3a IIHYpP — 3HAK TOBapHIIY,
9TOOBI chenaj eme OAWH, KOHTPOJBHBIM Kajap... J[Burasce
BJIOJIb XOJIOJTHOW CTEHBI, OJUH B3BOJWI 3aTBOp allapara,
JIPYTOd OTBICKMBAJl HYXHBIC IS ChEMKH MECTa W IPHIKU-
Man KoHTeiHep. Tak m pabotamu MbI, OOpsICh C CHJIBHBIM
TIOJIBOTHBIM TE€YCHUEM, TAIIMBIINM HAC B CTOPOHY.
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OnTHueckwe cBoicTBa
BOJHOH CPefibl H 3aKOHbI
PacnpocTpaHeHHa B el cBeTa
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HO TMpPO3padHO, 1O (PUINICCKUM

CBOMCTBaM  3HAUMUTEJIBHO  OTJIMYA-

ercsi OT BO3AyIIHOM cpeabl. bynyun B 770 pa3 mioTHee

BO3/lyXa, OHAa MPAKTHUYECKH HECKUMAEMa, JOCTATOYHO

XOpOIIO TepenacT 3BYKOBBIC KoyieOaHWs © oOJamaer

3HAYUTEIBHO OOJIBIICH, IO CPAaBHEHUIO C BO3IYyXOM,

TEIUIOEMKOCThI0. Boma, Jake ONTHYECKH  dHUCTasd,

npumepao B 1000 pa3 cwibHee Bo3ayxa oOcCiabseT
BUJIUMBII1 CBET.

Ecnu nanmpHOCTE BUAMMOCTH TPEAMETOB B BO3AYITHON

BO,Z[a, ABJIAACH Cpenoﬁ OTHOCHUTCIIb-

Cpeac MOXKET AOCTUTaThb HCCKOJBKHX KHWIIOMETPOB, — a
KOC-MOHABTBI OTYCTIIMBO BHUIAT OUCPTAHUA MATCPUKOB H
ropoaa Aaxe 3a HECKOJbKO COTCH KWIOMETPOB, — TO

JAIILHOCTh BUJIMMOCTH B BOJHOW CpE/l€ HE MPEBBIIIACT
HECKOJIBKHUX JIECATKOB MeTpoB. IlomBomusbiii doTorpad
Ja)Ke B SCHBIM COJIHCYHBIA [ICHb BHUIUT THPEAMETHI,
OKyTaHHBIC B JICTKyI0 TONyOOBaTylo JIbIMKY. Ilpu
(dotorpadupoBaHrr B BOJE H30-OpakCHUS IMOJIYYAIOTCS
MaJOKOHTPACTHBIMH, a TPH LBETHOW (POTOCHEMKE OYEHB
TPYIOHO IOOUTHCS MIPaBHILHON u cou-
HOM I[BETOIIEpEeIayu.

YenoBeueckuil 171a3 1Mo CBOEH NMPHUPOJIe BOCIPUHUMAET
CBET HE TOJBKO II0 €r0 SAPKOCTH, HO M IO IBETHOCTH. Ilo-
najasi moJI BOAy Ha HeOOJIBITYIO TIIyOUHY, YeTOBEK HAOII0-
JaeT ramMMy I[BCTOBBIX TOHOB, OJM3KYK K HAaJBOJHOIL.
Omny-ckasch Bce TIy0xke, OH 3aMEYaeT, 4TO SIPKHE KPACKU
CTa-HOBSITCSI TYCKJIBIMH.

UYro ke BBI3BIBACT 3TO SABJICHHE, TOYEMY IO/ BOJOW Te-
pseTCs SIPKOCTh M U3MEHSAETCSI COYHOCTh IBETOBON TaMMBbI?

KopoTko pacckaxxeM 00 ONTHYECKHX CBOMCTBAaX BOIBI
B BUIUMOH YeJIOBEYECKUM TJIa30M YacTH CIIEKTpa

MornowieHue cBeTa Boaomn

OnTuyecKkn 4ucTas BOJa, TO €CTh BOJA, CBOGOILHaH oT
OKpalIuBaromux BEUIECTB U MEXaHUYCCKUX HpHMeCCﬁ, B
onpez(eﬂeHHoﬁ 3aKOHOMEPHOCTHU 0c1abyIsIeT CBETOBOM MOTOK.
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ITornouienre BogONW CBETOBOTO MOHOXPOMATHYECKOTO I0-
TOKa, 00pa3yIoMIero MyYoK MapajlIebHBIX JTy4eH, ompeaeis-
eTcs 10 MOKa3aTeIbHOMY 3aKOHY:

Fo=Fye 10™ (1)

rae Fy — cBeToBO# MOTOK, IPOITYIIEHHBIN CIIOEM BOJIBI;

Fo — BXOnsAIIMIT TOTOK MOHOXPOMATHUYECKOTO CIIEKTPa;

X — TOJIIIMHA CJIOS BOJIBI, YePEe3 KOTOPBIA MPOXOAHUT
MOTOK CBETA, M,

k — mokasarenp morsomeHus clIos Boabl, 1/M (oOpart-

HbIE METPHI).

PaccmorpuM rpaduk KpUBOW TMOTJIOMICHUS I ONTHYE-
CKH YUCTOH BOJBI (pHC. 1).

Mopckass Boja, OYHWIICHHAS OT MEXaHWYECKUX IpHMe-
cell, mpakTUYecKu oOyanaeT (QU3UYCCKUMHU XapaKTCPHUCTHU-
KaMU, OJIM3KUMH 10 3HAYCHHUIO K XapaKTCPUCTHKAM OITH-
YeCKH YHMCTOH BOAbI. M3 rpadumka BHUIHO, YTO HaWMEHBIIEE
MOTJIOIIEHNE COOTBETCTBYET [UIMHE BOJIHBI CBETa OKOJIO
490 mumx (. e. cumemy usery) mpu k = 0,006 */u. Ha stom
y4acTKE CIEKTpa BOJAa OYCHb HE3HAYUTEIHHO IOIJIOIIACT
ceeroBoil moToK. IloTepu B Takom ciydae COCTaBIAIOT
1,5% mnpu myTtm cBeta anmuHOH B 1 m. Ha ygacTke cmekrpa
KpPacHOTO LIBeTa C AJMHOM BOJHBI OKOJO 720 Mmx mokasa-
TeNb TMOTJIOMICHUS JOCTHUracT HaWOOJBIICTO 3HAYCHUS.
B otom cnyuae k = 1'/,, a ma rpanmue ¢ ymbrpaduonero-
BoIM H3iyueHreM — 0,05 Y.
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BOIDEMS

[ornomenue cBeta B MPUPOAHOI BOJE B O0JIACTH BUIM-
MOTO CHEKTpa (C JOCTATOYHON CTENCHBIO TOYHOCTH) MOXHO
CUMTaTh KaK CyYMMY JBYX IIOTJIOUICHWH: a) TIIOTJIOUICHHE
CBETa B3BEIICHHBIMH B BOJE YacTHUIAMH W 0) IMOTJIONICHHE
CBETa OINTHYECKH YHCTOM BomoW. Hanmmume B mnpupomgHOit
BOJIC B3BCUICHHBIX YACTHIl, PA3IMIHBIX (GOpPM W MaTepua-
JIOB 3HAYUTEIHHO YBEJINYHMBAET OOIIee MOTJIOIMIEHHE CBETO-
Boro moroka. Ha rpadukax (puc. 2) NPUBOAITCS KpPHBBIC
MOTJIOIICHUS CBETA JUII MOPCKO# BOJIBI.

W3 cpaBHeHMs KpUBBIX moryiomeHus (cM. puc. 1 u 2)
BHJHO, YTO B HMHTCPECYIOIIEH HAac OO0JIACTH CIEKTpa Oclad-
JICHHE CBETa MPOUCXOIUT B OCHOBHOM IIOTJIOIICHUEM €ro
B3BCIICHHBIMHU YaCTHUI[AMH.

Mopckas Boga uMeeT K03PGHUIIUEHT TOTIOMEHUs 00Jb-
WA, YeM ONTHYECCKH YHCTas BOZA; pPeYHas W O3epHAas BOJBI
obnagaroT emie OOJBIIUM MOTJIOMEHHEM. BechbMma mpo3pad-
HBIE TPUPOIHBIE BOABI B BHANMOW OOJACTH CIIEKTpa MMEIOT
snagenne k = 0,024/, B TO BpPEMs KaK 3arps3HEHHBIE BOJBI
MoryT mMerh 3Hadenme K = 2%/u. Ila kaxgoMm Mmerpe mpu-
POIHOW BOJBI MOXET OBITH MOTEPSHO 3a CYET MOTJIOMICHUS
oT 5 10 99% nanaroiero cBETOBOro MOTOKA.

[MornomeHHsbIi CBET MOTEPSH st GOTOTPaPUPOBAHUS;
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B 3TOM CJlyyae MOIJIOUICHHAs CBETOBas HHEPIHsl pacxo-
IyeTcsi Ha HarpeBaHHE CpEeIbl, 3acTaBisAL KomebaTbcs Ma-
TepHaJIbHBIC YacTUIBL. HemoriomeHHas CBETOBas HYHEPIHA
paccenBaeTcs YaCTHIIAMHU B Pa3HBIC CTOPOHEI.

IToTepu oT moryomeHus cBeTa B BOJHOM cpele HE Mo-
TyT CHJIBHO MOBIHUATh HA TOJIYYCHHC KAYECTBEHHBIX CHUM-
KOB. OTa moTeps KOMIEHCHPYETCS MpPUMEHEHHEM CBETO-
CIIIBHBIX OOBEKTHBOB W BBICOKOUYBCTBHUTEIBHBIX SMYJIHCHHA
HETaTUBHBIX IUICHOK. XOPOIIHE pe3yNbTaThl MOXHO IIONY-
YUTh, CHUMAas MPEIMETHl MOJA BOAON Ha OJIM3KOM paccTos-
HUM WIH TOJIb3YACh HCTOYHHKAMU HCKYCCTBEHHOTO CBETa,
YBEJIMYUBAs OCBEILEHHOCTb.

Ho wnanGounpmine 3aTpyqHEHUS NpPU IMOJBOJHOM (OTO-
rpadUpOBaHUU BBHI3BIBAIOTCSA HE IOTJIOMICHHWEM CBETa, a4 €ro
paccesHueM.

PaccesiHne cBeTa Bogom

Paccessnue cBera BOJOM B 3HAYMTENBHOM CTENEHU 3a-
BUCUT OT €€ 3arpsA3HEHHOCTH B3BEIICHHBIMU YacCTHIAMH,
OTHAKO COBEPIIEHHO YHCTas NUCTWUIMPOBAaHHAs BOJA TaK-
JKe paccenBaeT cBeT. PaccesHume cBeTra B BOJE — SBIICHUE
CJIO’KHOE, OHO BBI3BIBACTCS KaK MPUCYTCTBUEM B BOJE Me-
XaHWMYECKUX YaCTHI, TaK W TMEPEeMEHICHUSIMH MOJEKYI
BOJIBL.

ITapamienbHplii  MOHOXPOMATHYECKUH  MYyYOK  JIy4yeH,
MIPOWJISL Yepe3 CJION BOIBI X, OcladiiseTcs BCIEACTBHE pac-
CEeSTHUSL:

F, = Fo- 107, (2)

rne Fo — cBeToBOil TOTOK, MPOMYIICHHBIA PACCEUBAFOIIAM
CII0EM BOJIB;
O — I0Ka3aTelb PaccessHUusl CBETa, 3aBUCSIIUI OT
YuCia B3BEIICHHBIX YAacTHIl B CIUHUIIE
o0beMa BOABI M OT pa3Mepa dTHX YaCTHII.

Pazmep uwacTuubl B 3HAYUTENBHOW CTENEHH HM3MEHSET
XapaKTep PacCesHus.

Ecnm pa3smep yacTHIBI HACTONBKO Mal, YTO €€ AHaMETp
BO MHOIO pa3 MeEHbLIE [JIMHBI BOJIHBI CBETa U H3MEpSETCA
TBICAYHBIMU [IOJIIMH MHKpPOHA, TO JIyd CBETa, YHaBIIMHA Ha
TaKyI0 9acTHILy, paCCEUBACTCA MPAKTHIECKHA BO BCE CTOPO-
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HbI ¢ paBHOM cuyoi. KonnuectBo cBera, mpoiieaniee B 3TOM
cilyyae BHepen, OyAeT paBHO KOJIMYECTBY CBETa, OTOPOILIECH-
HOMY YaCTHIICH Ha3a.

[Ipn yBenmmdeHnM pa3Mepa YaCTHIBI KOJWIECTBO CBETO-
BOW SHEpPruu, IMPOUICANICH IO HANPABJICHUIO MaJaloIero
ny4a, yBeJIMuuBacTcs. Eciau AuaMeTp 4YacTHIBI paBeH IO
BEJIMYMHE JUIMHE BOJHBI CBETa, TO KOJMYECTBO CBETOBOU
SHEPTHUH, MPOIIeAIIe MO HANPaBICHHUIO IMAACHHS JTyda CBe-
Ta, OyZeT mpuMepHO B 2,5 pasza 0oJibllle KOJMYECTBA CBETO-
BOW DHEPrUH, OTOPOIICHHOM Ha3al.

JUis BBIYMCIICHHS IIOKA3aTeNs PACCESHUS MOXHO IIOJb-
30BaThCs HOPMYIION:

o=ceA” 3
IJie ¢ — HOCTOSTHHBIA KO3 (HIHEHT;

A. — JJIVHA BOJIHBL, MMK,
vV — TOKa3areib CTETICHH, 3aBUCAIINN OT pajuyca pac-
CEMBAIOIINX YaCTHII.

PaccessHue cBeTa Ha3BIBAIOT PEIEEBCKMM 10 MMEHHU Pe-
Jiesi — YYEHOro, OTKPBIBIIEr0 3TOT 3akoH. OgHAKO peleeB-
CKUH 3aKOH pacCesHHs NMPUMEHUM JIMIIb IPH paamycax
gactur] He cBbime 0,05 wmx. Ilpn Gombmux 3HAYCHHUSIX pa-
JUyca 4YacTUI[ I0Ka3aTelib CTCINCHU HadyHWHAeT OBICTPO
yOBIBATh.

IIpu masiom pamuyce YacTHI] OCHabJeHUE TPOUCKOIUT
CHUJIbHEe B (PUOJIETOBOW YACTH CIEKTpa, a MPH yBEIHMUYESHUHU
pa3Mepa 4acTul pa3sHHIA B OCIa0JCHHUU CBeTa MEXIy (uo-
JISTOBOM W KpacHOH 4YacTAMHU CIEKTpa yMeHbImaercs. Ilpu
IuaMeTpe 4acTul] Oojee 4 mKk paccessHUE HE 3aBUCHUT OT
JUTMHBI BOJIHEL.

Paccessnue cBeTa BBI3BIBACTCS IUIAHKTOHOM, OpraHUYe-
CKMMHM M HEOpPraHHYECKUMHU YaCTHIIAMH, TOTHATBIMH Teue-
HHEM CO JHA WM TPHHECCHHBIMH M3 PEK, a Takke BO3-
IYIIHBIMU  Ty3bIpbkamMu. Hambonee CHIBHO paccenuBaroT
CBET MPECHBIC MPOTOYHBIC BOABI, BOABI 03€p U MPHOPEIKHBIC
BOJIbI MOPEH 1 OKEaHOB.

OnHako W BOJIa, COBEPIICHHO CBOOOJHAs OT MEXaHHWYe-
CKHX TIPUMECEH, pacCeuBaeT CBET.

PaccesHue cBeTa B COBEPUICHHO YHCTOM, ONTHYCCKU
MPO3PavyHON BOJIE HA3bIBACTCS MOJIEKYJISIPHBIM PaCCESHHEM.
HemnpepriBHOE TepeMelIeHne MOJEKYJ, BBI3BAHHOE Tel-
JIOBBIMH KOJICOAHHSIMU B BOJHOU cpelie, CO3/aeT Pa3TuIHYIO

23



3JIEMEHTApHYI0 IUIOTHOCTH BOABI. [lokaszarenwm mpemoMIieHHs
B COCCIHHX JJIEMEHTApHBIX 00BEMaX BOJBI MOTYT OKa3aThCs
B HEKOTOPOE MI'HOBEHHME DPAa3HBIMH, BO3HUKAET ONTHYECKAS
HEOJHOPOITHOCTh CPEIBl, W Jyd CBETa OTKJIIOHSETCS OT CBO-
€ro myTH.

JUis  HOpManbHOTO  MOJBOJHOTO  (oTorpadupoBaHUs
OYEHb BaXXHO COOTHOLICHHE KOJMYECTB PACCEIHHOTO H Ha-
MPaBIICHHOTO CBeTa. PaccesHHBIM CBET HE MOXKET Y4acTBO-
BaTh B 00pa3oBaHWU WM300paKeHWs, U TEM HE MEHee, Ioma-
nmas yepe3 (oTtorpaduveckuii 0OOBEKTHB Ha IUICHKY, OH 3a-
CBCUMBACT  CBCTOYYBCTBUTCIBHBIA  CJIIOH  HEraTUBHOIO
(dboTomarepuana. B HEKOTOPBIX YCIIOBHUAX PaCCESHHBIA CBET
CO3/aeT TakWe NMOYEPHEHHUs HeraTHBa, YTO JajbHEWIIas ero
00paboTKa M HM3TOTOBICHHE (POTOOTICUATKA CTAHOBATCS He-
1EJIeCO00Pa3HBIMH.

Wrak, BBISICHEHO, YTO CBET B BOJE OCIAOIACTCS 3a CYET
TIOTJIOIICHUSI M PACCESHUS CBETOBOTO IMOTOKa. KakoBo xe
CyMMapHOe JIeHCTBUE 3TUX (HaKTOPOB?

Ocna6neHue cBeTa BoAomn

Tlornomenne u paccesHHe CBETOBOM OSHEPTrUM BOJOU
ocnabnser cBer. [lapamienbHBIA IMYyYOK CBETOBBIX JIy4eH
0cIabIseTCsI M0 TOMY K€ MTOKA3aTeIIbHOMY 3aKOHY:

Fe=Foe 10 @)

rae Fe — MOHOXpOMaTHYECKUH CBETOBOM MOTOK,
MIPOIIEANINI Yepe3 CION BOJIbI;
£— T0Ka3aTelb OcIadIeHusI.

Koaddumuent npomyckanus BOJOW HAMpPaBIEHHOTO CBe-
Ta @ 3aBHCUT OT IOKa3aTeis OCIa0JICHUS CBETa W TOJIIU-
HBI CJIOSI BOJIBI X'

6 = Fe/ Fy=10" 5)

IIpo3padunocTs 6 xapakTepu3yercs Kod(OHIMEHTOM
MPOIyCKaHMs CBETA TOJIIEH BOJIbI, paBHOM 1 M.

OCHOBHYIO POJIb B OCIAOJIEHWW CBeTa IJIS ONTHYECKH
YUCTON BOJBI UTPAcT MOIJIOIICHUE CBeTa BOAOH. OmHAKO B
CpemHEel YacTH BHIUMOTO CIICKTpAa CTAHOBUTCS 3aMETHBIM
u paccesHue (cM. puc. 1). Haubosbimast mpo3padHoCTb A
YHUCTOW BOIBI OyaeT Ha ydacTtke cmektpa 460—520 mmx
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Pre. 3. CrexrpanbHas npo3pavHOCTh
operesrsrHo ICTOH }ikl B CpABHEHHH
¢ pasauyHOH upHpomHON BOJOH

(rony0Oo#t u 3eieHblil 1Beta). B 3TOM ciyyae cloil BOJBI
TOJIIIMHOM 5 M B COCTOSIHHHM OCHAOMTHL CBET BCETO JIHIID
Kak 0OBIYHOE OKOHHOE CTEKJIO (pHcC. 3).

MunnmansHoe 3Hauenue e pasao 0,01 Yu, Ho oHO pesko
BO3pacTaeT K IPaHULIAM CIIEKTpa.

[Tokazatenb paccesHUS G JUISI MPUPOTHBIX BOJX B BEpX-
HOX CJIOSX BOJOeMa ONM30K IO 3HAYEHHWIO K ITOKA3aTellto
nmornomenus K. Tlokazarenb paccessHHS B ITHX CIy4asx
cocraBiser 50—70% ot mokaszaTens o0cinabICHuUs.

Ha mpaktrke mpo3padHOCTb BOABI YacTO OLEHUBAIOT IO
rIyOuHe BUAMMOCTH Oeyoro aucka auameTpom 300 mm.
I'myOuHa BHUAMMOCTH IHCKa ONPEACIACTCS KaK CyMMa JIBYX
M3MepeHHi (TITyOMHBI UCYE3HOBEHUS TUCKA IPU MOTPYKCHUH
U TIyOWHBI TIOSBIIEHWS MOWCKAa TIPU €Tr0o IMOJbEeMe), pas-
JIeJICHHAs TIOTI0JIaM.

IIpo3payHOCTh BOABI M KaK OICHKA MPO3PAYHOCTH —
rIyOuMHA BUAUMOCTH Oesloro aucka Z — 3aBUCAT OT Oclad-
JICHUS OCBEIIEHHOCTH (paccesHrs W TIOTJIOMICHHS CBeETa
BOOM). JIisi mpuOMMKEHHBIX PacueToOB M OMPEACIICHUS TO-
KazaTens OcCialJeHUs MOXHO TOJb30BaThes (HOPMYIIOi
I'epmyna:

e=35/Z (6)
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OmHako clieqyeT MOMHHUTD, YTO IS PAa3IMYHBIX BOJOEMOB
ko3 dunment mensercs. [lo 3amepam Atkumnca u ['pexema,
B BOJIaX ATJIAaHTHYECKOTO OKeaHa OH paBeH 2,2.

[Tpo3padHOCTh MPHUPOAHBIX TOJ Pa3INYHA KaK B Pa3HBIX
BOJIOEMAx, TaK U B OJHOM M TOM K€ BOJIOEME. OHA 3aBUCHUT
OT BPEMCHHU TOjla, TOTrOJbl, TCYCHUH W BETPOB. Buammoctsb
0eytoro AmMcKa JJIs MPUPOIHBIX BOJ KOJIEOIEeTCsS OT HECKOJb-
KHX JEeCSATKOB caHTuMeTpoB g0 70 M. B Tabm. 1* mpusene-
HBl TJIYOWMHBI BUIUMOCTH AWCKA B Pa3MIHBIX BOJAX MHUpA.
W3 Tabnuipl BHIHO, YTO YBEIUYECHHUEC BUAUMOCTH OCIIOTO
JINCKA BO3PACTaeT IPH yAaJIeHHH OT MaTepUKOBOTO Oepera.

[Ipo3padHOCTh BOABI — OJWH W3 OCHOBHBIX (DAKTOPOB,
BJIMSIIOIIMX I1a OCBEIIEHHOCTh 110 BOIOM.

OcBeLUeHHOCTb U (hoTOCHLEMKA NoA
BOAOW NPU eCTEeCTBEHHOM cBeTe

EcTecTBEeHHBI CBETOBOH IIOTOK BO BCEH TOJMIIE BOIBI
0c1abIIIeTCss B OCHOBHOM 3a CYET IOTJIOIICHUS.

Paccessnne cBeTta B MEHBIIEH CTEINEHM OCJIA0JISIET CBe-
TOBOM TIOTOK, TaK KaK HaIpaBJCHHE pacCesHHsl He3Ha4yu-
TEJBHO OTKJIOHSACTCS OT TCPBOHAYAIBHOTO HAIPABICHUS
ITOTOKA.

I'myOuHa TPOHWKHOBEHHS CBETAa B BOJAY ONpEIEISAETCS
MmoKasaresieM IOTJIOMEHUST W 3aBUCUT OT ITOBEPXHOCTHOM
OCBCIIICHHOCTH.

OCBEIICHHOCTh TOBEPXHOCTH MOpS B CBOIO O4Yepe/b 3a-
BHCHT OT yTJia MOJABEMa COJHI[A HajJ TOPU30HTOM M OT 00-
JIAYHOCTH.

IIpocnemqum 3a JydoM cBeTa, MPOHUKAIOIIMM B BOIY.
Ily4ok cBETOBBIX Jyded, Majas Ha BOJHYIO IOBEPXHOCTD,
YAaCTUYHO OTPAXKaeTCs OT Hee M, YaCTHYHO IPEIIOMHUBIINCE,
npoxoauT Briayob. Ha cxeme (puc. 4) BUAHBI YIJIIBI Taje-
HUS JIyda CBETa, MPEIOMIICHUS W OTPAXEHHUS €ro OT IIo-
BEPXHOCTH BOJbI. YTOJ TpPEIOMJICHHS N;’ OTIWYAaeTCS OT
yria TaJeHus W 3aBHCHT OT ITOKa3aTellsd NpPEIOMJICHHS 7.
Yron oTpaskeHHs N, 3aBUCHUT OT BEJIMYWHBI yria MajgeHus N
U paBCH eMY.

* YHOMSIHYTI)IC B TCKCTEC Ta6J’II/II_[LI JaHbl B ITPHUJIOKCHUHN K KHUTIC.

26



Bosdyx

Puc. 4. Cxema oTpaiKenns M 1mpejomie
HHA JIy9a CBeTA 0T BOJIHOH HOBBPXHOCTH

L5 ¥rod najeinn
HOCTH BOME

10I'0 Ty9a Ha OoBepx

poXoi
{ — no

TelE nf

nomuHoit cpean

Kpome HampaBIIGHHOTO COJIHEYHOTO CBETa, TOI BOAY
MOTAacT CIIe W PACCEsSHHBIA CBET OT OOJAaKOB H Heba.
B Bony nponukaet 10 95% nuddys3Horo ceTa.

Bompmyto pons B MPOXOKICHHHM HAIIPAaBICHHOTO CBETa
B BOJIy UTPAET COCTOSIHME BOJHOMN MOBEPXHOCTH. UeM Oobie
B3BOJHOBaHA OHA, TEM MCHBIIC CBETa OTPAXKACTCI U TEM
Ooutee paccessHO OyIIeT IOJIBOJHOE OCBEIICHUE.

IIpuponnas Boma (puc. 5) O4eHb WHTEHCUBHO OCIa0mseT
CBETOBOH TIOTOK, HO B TO € BpPEMS CBETOBBIC Jydd B pPa3-
HBIX YYacTKaX CIIEKTpa IOIJIOMIAI0TCS BOIOW MO-Pa3HOMY.
SIBisisich XOpOWIUM CBETOGWIBTPOM, BOJIa WHTCHCHUBHO IIO-
TJIOIAeT Jy4d KpacHOW OOJIaCTH CIEKTpa, CPaBHUTEIBHO
c1abo yMeHbBIIAeTCs B MPO3PAvyHONW BOAE KOJMYECTBO TOIY-
OBIX JIy4ei.

I'paduku, mokazaHHele Ha pHC. 6, HATJSAIHO HILIIO-
CTPUPYIOT W3MEHEHHE KadecTBa CBETa B 3aBHCHMOCTH OT
JUIMHBL BOJIHBI CBETa B MHJUIMMHKPOHAaX W OT 3arps3HEH-
HOCTH BOJbl. OHHM MOCTPOCHBI I IMYTH CBETa B BOJIC, PaB-
HOro 3 M. Bce kpuBbie Ha rpadukaXx UMEOT MHHAMAJIBHEIC
3HAYEHHUS B KpacHOM dYacTu crnekTpa. DU3NYECKyl0 CyIi-
HOCTH BOJBI KaK CBETO(QWIBTPA MOXKHO OIICHHTH IO TIEp-
BOMY TpaduKy, HOCTPOCHHOMY JUIS YHCTOW OKEaHCKOU
BOJIBL.

Ilo sToii KpuUBOW BHUAHO, YTO HYHCTas BOJA IMPOIyCKa-
eT 1o 95% cBera B TONy0O# YacTH CHEKTpa, MOTJOIIas B
TO ke BpeMs 10 60% KpacHOro cBerta.
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Poe. 5.
MOCTH IO
TOBOTO IIOTOKA OT

HEL (B M)

SaBHCH-
ITO CBE

npoapa1HocT

O

B3BemieHHBIe k€ B BOJE YaCTHIBI, SBILACH MPHIUHON
paccesHHs CBeTa, B TO JXK€ BpeMs B 3HAYMUTEIBHOM Mepe
noriomawT u roinyosie nyud. [lo rpaduky nmias MyTHOM
npuOpPexKHOW BOABI (PUC. 6) MOXKHO 3aMETUTh, YTO KOJIHYE-
CTBO CBETa B TOJy0O# YacTH CHEKTpa IOTJIOMIAeTCS TaKOM
pogoi 1o 80%. KommuyecTBo cBeTa, NOIJIOMIEHHOIO B
KpacHOM 4YacTH CIIEKTpa, B O3TOM cliydae OyIeT paBHO
90%. IloaToMy mnpeaMeTsl B MYTHOH BOJE Ka)KyTcs >Kei-
TBIMH.

U3 paccMoTpeHHBIX TpauKOB BHIYO, KaKk KadeCTBEHHO
U KOJMYCCTBEHHO H3MECHSETCS OCBCIICHHOCTh HA Pa3iiny-
HBIX TIyOMHAaX M Kak Ha Hee BIHMAIOT (PU3NYECKHUE CBOMi-
CTBa BOJBI M €€ 3arpsA3HEHHOCTb. MHOTOYHCIICHHBIE XK€
OTBITHI B CBOIO O4YEpeab IMOKAa3alH, YTO YyXe Ha TIyOnHax
3 M B yCINOBHSAX NMPUOPEIKHON YHCTOH BOABI OCTACTCS TOJb-
k0 40% SpKOCTH HAJABOJHOTO OCBEIICHHUS.

[Ipu mBeTHOM TOMBOAHOM (OTOrpadUpPOBaHUU OcTabdIe-
HUE JIyuyeld KpacHOW YacTH CIEKTpa 3HAYWUTEIHbHO YCIIOXKHS-
€T TPOIIECC MPOSBICHHUS HEraTHBa W IMOCICAYIOIIYIO IBET-
HYI0 Tedath mo3utuBa. llpu yepHo-O6enom ¢dotorpaduposa-
HUM Ha TaHXPOMATHYECKHX HETaTHBHBIX IUIEHKaX, Hamoo-
jee paBHOMEPHO UYBCTBHTEIBHBIX KO BCEM JydaMm
BUJMMOTO CIICKTPa, OCJIA0JICHUE WM OTCYTCTBHUEC KPACHBIX
Jydel, Hapymias I[BETHON OalaHC, CHHXKAeT KOHTPACT H30-
Opa>keHUs.
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Jiss  yMeHbIIGHHsT TPeoOJIaaroiero BIIMSHUS CUHUX
Jyded, T. €. NI CHATHS ABIMKH U TOJIyYCHHS OoJiee 4eT-
KX CHHUMKOB, TIpH dYepHO-Oenoil moaBomHoi Qororpadum,
W 7 TIOJIyYeHHs] [BETHOTO 0OajaHca, MO KOTOPOMY CEHCH-
Owmm3upoBaHa™® IBETHAs IUICHKA, IIPHU I[BETHOW IOJIBOJHOM
(doTorpadmu, HEOOXOTUMO TOJB30BATHCS KOPPEKTHPYIOIIH-
MU CBETO(PIIBTPaMHU.

Ha puc. 7 npuBeneHsl KpuUBBIE NMPOMYCKaHUS CBETa
B Boje Ha TimyOmHe 3 m. KpuBble mosydeHsl myTeM Koppe-
KIIMKA CBETOBOTO TOTOKa cBetodminbrpamu trma I1C-10 u uc-
TIpaBJICHUS TPAPUKOB C YIETOM 3TOH KOPPEKIHH.

KpuBsle mnpomyckaHus cBeTa, MOJIYYCHHBIE ITyTeM KOp-
PEKTHPOBAaHUS, WMEIOT HE3HAYMTENIFHBIE MaKCUMyMBI Ha
TpaHHIIaX TOJYOOH W KpacHOW dYacTe CIeKTpa W He3HAYH-
TEJbHBIA MUHHMYM B €T0 JKEJITOH YacTH.

IIpy Takux COOTHONICHHUSAX [JIUH BOJH BIIOJHE BO3-
MOJXKHBI Ka4eCTBCHHBIC CHHMKH KaK IPU YEPHO-0EJoi, Tak
Y Y LIBETHOM (oTorpadum.

OpHaKo, eClii MPOaHAIU3UPOBATh MO KPHBBIM KOJIAYE-
CTBO CBETa, IpOIIeNIIee Yepe3 BOAY M KOPPEKTHPYIOIIEecs
CBETOQMIbTPAMH, TO OKaXKETCSI, YTO OHO OYCHb MaJIo. Y)Ke Ha
rinyoune 3 m st npuOpexHOW MYTHOW BOJIBI CyMMap-

* Cencuromerpusi (ororpadudeckas — ydeHrne 00 H3MEPCHUH
(boTorpaduueckux CBOWCTB CBETOYYBCTBHUTEIBHBIX cioeB. CeHcubOu-
JM3alMsi — OYYBCTBJICHHE CBETOUYBCTBHUTEIBHBIX CIIOEB IJICHKH K
KpPacHOMY CBETY.
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Puc. 7. Kpupne npomyckannA cBeTa B Bojie, CROPPERTHPOBAHHLI@
CEETONIETpaAMI

HbI KO3 duument npomyckanus paseH Bcero 10%, T. e.
BCEro JIUIIb /19 YaCTh CBETA MOYET aKTUBHO y4acTBOBATh B
nporecce ¢ororpadupoBanus. Ecaum BemnyuHy IyTH CBe-
Ta, paBHYIO 3 M, OpaTh Kak CyMMYy, COCTOSIIIYIO H3 TyTH
CBETa OT MOBEPXHOCTU BOJBI 10 CHUMAaeMOT0 O0BEKTa ILTIOC
MyTh CBETa OT CHUMaeMoro oOwBekTa K (hoTOKaMepe, TO B
pUOpPEKHONH BONE cpenHeld MYTHOCTH Ha rTiayomne 1,5 m
U MpH yJaJeHHH OT CHUMAeMOro oObeKTa Ha PacCTOSIHUHU
1,5m HeoOXoauMO YyBENWYHTH dKcmo3unuio B 10 pa3 mo
CPaBHCHHIO C HAJBOJIHOW YKCIIO3UIIUECH.

CeetopunbpTpel  THma [IC-10 KOpPPEKTUPYIOT CBETOBOMU
MOTOK, Cpe3asi KOPOTKOBOJHOBYIO 4acTh criektpa. [Ipu aTom
KOJIMYECTBO CBETa JJIs MOJBOJHBIX CHEMOK CTAHOBHTCS He-
JIOCTaTOYHBIM.

OcobenHo cnaba TMOABOAHAS OCBEIICHHOCTh B MYTHOU
Bone. PabGoTas ocenpio 1962 r. B PmwkckoM mopTy, aBTOp
norpyxaics B p. [JayraBy. B To BpeMs OOWIBHBIC HOXIH
BBI3BAJIM OYCHb CHJIBHOE 3arpsi3HEHUC PeuHOU BOJbL. U yxe
Ha TJIyOMHE 3 M COBEpPIICHHO HEBO3MOXXHO OBLIO Ompee-
JUTh, TJE HAXOAMUTCS IOBEPXHOCTh MOJbI, OCBELICHHAS
COJTHIIEM.
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I[Ipy MOABOMHBIX ChEMKax Ha YEPHO-OEIyI0 TIUICH-
Ky Ul KOPPEKTUPOBAHUS CBETOBOTO IIOTOKAa MOTYT OBITh
WCIIOJb30BAaHbl  OPAH)KEBBIE M JKENThle  CBETO(MUIBTPHI:
OC-12, XKC-12, XKC-18. Dt cBeTOQMIBTPHI UMCIOT Kpar-
HOCTb B HECKOJHKO pa3 MEHBIIYI0, YeM KpacHBIE CBETO-
¢uasTpel. Kak yke oTMeuanoch, B Pa3IMYHBIX MPUPOIHBIX
BOJAX, MPU OJUHAKOBBIX YCIOBHMSIX E€CTECTBEHHOI'O OCBEIle-
HUS, TIOJIBOJTHAST OCBEIIEHHOCTHh HEOIMHAKOBA.

B mopckoil Boje B SICHBINA, COJNHEYHBIH JAEHb MPH TIIy-
ouHe BuaAMMOCTH Oenoro nucka Z = 20 mu, Ha TiyOuHe 25 —
30 m cBerno, KaK Ha BO3AyXe B MacMypHBIH neHb. CBET Ha
JTOM IIyOWHE 3eJIEHOBATHIM.

Jletom 1962 1. aBTOp B COCTaBe TPYIIBl MOABOJHBIX
HccliefoBaTeNied morpyxajics B TaTapckom mpoiuBe SmoH-
CKOr0 MOps JUIsi OCMOTpa JereHmapHoro ¢perata «Ilamma-
na». CymHo 3aToHysno Ha raybune 20—25 m, W uHOrga B
XOpOINYI0 TOTOAY €ro OYepTaHWs MPOTJISIABIBAINCE C TIO-
BepXHOCTH. CIYCTHBIIKMCH B JIETKOBOJOJIA3HOM CHapsHKEHUH
K OCTaHKaM KopaOjsi, Mbl IOMald B XOJIOJAHBIH 3eJIEHOBa-
TBI cympak. Bce sipkue Kpacku ObLUTH MPUTIYIICHBI, ACTa-
U KopabJsi, oOpocIine BOAOPOCISIMH, TOHYJIN U TMOJIyMpake.
Mopckre 3Be3fbl, SIpKHe Ha IMOBEPXHOCTH, C OPaH)KEBBIMHU
U (HOJCTOBBIMH JIydaMHu, OBLIM ITOXOXKH Ha OCCI[BETHBIC
KYCKH TKaHH, pa30pocaHHbIe IO IHY.

Kopx I'yo u Ilbep BuiabMm, omyckaBinuecs B OaTHCKa-
dbe B CpeauzeMHOM MOpeE, CUHMTAIOT, 4TO Ha TiryoumHe 500 m
MpOMazaloT BCJAKHE MPU3HAKK CBeTa. Bo BpeMs Mmorpysxe-
HUS OKOJO BepMyacKHx OCTpOBOB OHH OTMEYald, YTO Ha
riyoune 200 M — CBET CHUHHMH, TIy0ke — (HOJICTOBBINH,
a Ha rnyoune 600 M IIapuT ThMa.

IIpu cbeMkax Mom0 JIbAOM Ha PHIOMHCKOM BOJOXpaHH-
aumie [[. C. ITaenoB u J[. C. HukonaeB coOpamu maTepual
M0 MECTHOM MoJjIeaHON ocBerieHHocTH. OKa3ajaoch, YTO MPHU
MOBEPXHOCTHOM  OCBELIEHHOCTU JbjAa, paBHOW 2000—
4000 sx, ocsemennocts ma rayomue 0,5—1 m oT HKHENH
MOBEPXHOCTH JIbJIa PAaBHJIACh BCErO HECKOJBKHM COTHSIM
miokc. TommmHa JbAa BO BpeMsl 3aMEPOB OCBEIICHHOCTH
Ob1a paBHa 45 cm, a TOJIIMHA CHEKHOIO IIOKpPOBa KOJIe-
6anace ot 0 710 15 cm.

B. C. JlomuiaoB B paboTax M0 MOPCKUM TOJUIETHBIM CTE-
PEOCKOTIMIECKUM ChEMKaM YKa3blBaeT Ha TO, 4YTO ecTe-
CTBCHHAS OCBCIICHHOCTh HIXKHEW TIOBEPXHOCTH JIbJIa BIIOJ-
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He JocTaTtoyHa Jis ee (ororpadupoBaHust 0€3 HCKYCCTBCH-
HbIX HUCTOYHHMKOB ocBemieHus. Jlex Tommuuoit B 1,5 m mpo-
myckaer 20% cBeta. Ilpm BBICOTE CTOSHHUS COJHIA HaJ
TOPU30HTOM, paBHON 20°, OCBEUMEHHOCTh MO0 JIBIOM B 3TOM
ciydae Oynet 1500 sx.

IIpakTHka CBHEMOK TIOKa3aja, 4TO MPH TOJIIUHE MOpP-
CKOTo JICASTHOTO MOKpoBa 10 1,5 M OCBEIIEHHOCTb B SICHBIN
MOJIZICHh TIOJI0  JILAOM T03BOJIsIeT ¢otorpadupoBarh 0e3
MOJCBETa, OJHAKO C HAYaIIOM TasHHUS CHEra CBETOIPO3pad-
HOCTB 3aMETHO YMEHBIIIAETCS.

Tarke CHIBHO TOHMXKACT TOJICAHYI) OCBCIICHHOCTD
CHEXKHBIN TIOKPOB.

[MonBonHoe ¢ororpadgupoBanue moxo JbaoM u  doro-
ChEMKH B 3arpsA3HCHHBIX BOJAaX HEBO3MOXKHBI 0€3 IpHuMe-
HEHUS CHEIUAIBHOTO (HOTOCHEMOYHOTO OOOpYIOBaHUS C
YCTPOHCTBOM JIJIsl HCKYCCTBEHHOTO OCBEIICHUS.

JUis ompenencHHs OSKCIO3UIMHM IPU TMOIBOJIHBIX CHEM-
aX MHOTHE CHCIHHAIUCTHl TOJB3YIOTCS (POTOIKCIIOHOMET-
pamu  «Jlenunrpan-1» u «JleHunrpan-2», mnomemas uX B
CIIENUANIbHBIE HW30JIUpYIoIme KOopoOku. B Takmx kopoOkax
UMEIOTCS TNPO3padHble WLTIOMHHATOPHI W TIPUBOABI K IITKa-
mam mipubopa. OmHAKO TEPBBIE OMBITHI MO HCIOIL30BAaHHUIO
9KCIIOHOMETPOB BO BPEMsi ChEMOK ITOJI BOJOH BBISBHIIM OIIH-
0OYHOCTH UX NIOKA3aHUH B IMOJBOJHBIX YCIOBUSIX.

O. A. CokoJIOB MOJCYMTAN TONPaBKM K MOKAa3aHUSAM
OTEYECTBEHHBIX JKCIOHOMETPOB. Pe3ynpTraTel WX NpHUMEHe-
HUS OKa3aJIuCh TOBOJBHO MHTEpEeCHBIMHU. Tak, B CpenmseMHOM
MOpe YK€ Ha TrinyOmHe 25 M HeoOXOIUMO YBEIHYUTH
9KCIO3HIIMIO B 2 pa3a Mo CPaBHEHUIO C TIOKAa3aHUEM Mproopa, a
Ha rimyouHe 75 m — B 5 pas.

Takoe 3aBBIINICHUEC TIOKA3aHUH HKCIOHOMETPA BBI3BAHO
pa3inuyueM CIEeKTPaJbHBIX COOTHOIICHHWI CBETa IOJ BOIOM
1 Ha TIOBEPXHOCTH.

OOBIYHO DKCIIOHOMETP KOPPEKTUPYETCS B COOTBETCTBHH
C YYBCTBHUTECIBHOCTHIO IUICHKH K €CTECTBCHHOMY cBetry. Ilo-
9TOMY B KaXJIOM KOHKPETHOM CJIy4ae MOJBOJHON (oTo-
ChEMKH TIPU HCIIOJIb30BAaHHH DKCIIOHOMETpa CleayeT o0s3a-
TEIBHO COTNOCTABUTH €r0 MOKAa3aHHsA C pPE3yibTaTaMH, II0-
Jy9eHHBIMH TIPH KOHTPOJIEHOW ChEMKE.
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OcBelLleHHOCTb NoA BoAoW, co3aaHHasA
noABOAHLIMU CBETUNbHUKaAMU

[IpuMeHeHne TOTHOTO WM YAaCTHYHOTO HMCKYCCTBEHHOTO
ocBelcHUs TIpU (oTorpadMpoBaHUU IO BOJOW HAMHOIO
yIIydIIaeT Ka4eCTBO CHUMKOB. B TO ke BpeMs OCBEIICH-
HOCTB, CO3/laBaeMasi HMCKYCCTBEHHBIMH HCTOYHHKAMH CBETa
B BOJE, TaK XK€ KaK M ECTECTBEHHBIH CBET, OCIalIiIeTcs B
pe3ynbpTate paccesHus u noroineHus. Kpome Toro, mpu pac-
YeTe OCBEUICHHOCTH, CO3JaHHOW TOYECYHBIM HCTOYHHKOM
CBeTa, HapsIy C OciabJIeHHeM CBeTa (paccessHUeM U IOTJIO-
MCHHEeM), HEOOXOAMMO YUYWTHIBATh 3aKOH KBAaJpaTOB pac-
CTOSIHHI.

Iomsomuas QoTocheMka TpeOyeT MOLIHBIX U HAICK-
HBIX B paboTe HCTOYHWKOB CBETa, NPUYEM IKEIATeIbHO C
ABTOHOMHBIM TIHTaHUEM 3JIEKTPOdHEpPIrHeil. JTO B TEPBYIO
ouepe/lb OTHOCHUTCS K DIJICKTPOHHBIM HMITYJIBCHBIM JIAMIIAM
W JIAMIIaM-BCTIBIIIKAM OIHOPA30BOTO JACHCTBHA. MCTOYHHKHU
OCBEUICHHUS, IONydaloIlie IIOCTOSHHOE MUTAHHE C IOBEpX-
HOCTH, B OCHOBHOM — HepeHTa0enpHB. WX uCcHoip30Ba-
HHUE MOXET OBITh ONPAaBAAaHO TOJNBKO Ui IOJBOJHBIX
KHHOCBEMOK M TIOJJBOJHOTO TEJNEBUACHUS WM aisi (oTo-
CBEMOK B CJIOXKHBIX YCIIOBHAX C CHJIBHO 3aTEMHEHHBIM
OCBEUICHHWEM: B 3aTOIUICHHBIX MIAXTaX, Ha 3aTOHYBIIUX KO-
pabnsx, B memepax 4 T. J., Ja U TO B TOM Clydae, eCiH
pabOTBl BEOyT BOJONA3bl B BECHTHUIUPYEMOM CHAPSKCHHU.
KaGenp ans muTaHWS MCTOYHUKOB OCBEIIEHUS MOXKET OBITH
TOTAAa YKOMIUIEKTOBAaH COBMECTHO C BO3AYIIHBIM IIJIAHTOM
u TteneoHHbIM KabeneMm. OJHAKO MaHEBPECHHOCTH BOJOJIA-
32, OOPEMEHCHHOTO HECKOJILKAMH JCCATKAMH METPOB Kale-
J M NUTaHTa 32 CIUHOW, OyneT Oe3yCIOBHO OYEHbL OTpaHU-
YeHa.

JlaMIIBI-BCIIBIIIKK  OTHOPA30BOTO JCUCTBUSI MOTYT MpHU-
MEHSTBCS JUIS OCBCIICHHS IPH TOABOAHOM (oTorpadupo-
BaHMH. Ho HEOOXOOMMOCTh TOABOAHOTO JEMOHTaXka OCIIOXK-
HSET KOHCTPYKIHMIO OOKCa IJIsl CBETWJIBHHKA, a OTCYTCTBHUE
B MPOJAXE 3aBOJCKAX KOHCTPYKIMHA MCKIIOYAET IIMPOKOE
UX MPUMCHCHUE.

KonctpyktnBHOE OQOpMIICHHE M CXEMBl HMITYJIECHBIX
mamn «Momaus OB-1», «Jlyd-59» un «DWUJI» nHaubonee
TOPUTOAHBI ISl MPUMEHCHHUS WX B IOJIBOJIHOW (HOTOCHEMKE.
AMIy/ibCHBIE JTAMIIBI JAIOT 0YEHb KOPOTKYIO (0T /5000 20
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Y500 cex) W MOIIHYIO BCIBIIKY, TPHYEM €e CBETOBOH II0-
TOK OYCHb OJIM30K MO CBOEMY CIIEKTPAIIbHOMY COCTaBY K
COJTHECYHOMY.

CBeT 2JIEKTPOHHOH HMITYJbCHOW JIAMITBI MO3BOJISIET CHH-
MaTh Ha [BETHYIO IUICHKY, NPUMEHSEMYIO Uil JHEBHOI'O
OCBEIICHUSA. DTO OYCHb BAXKHO, TaK KaK MpPH BEIOOpE KOp-
PEKTHPYIOMIUX CBETOMUIBTPOB MOXKHO IIOJIB30BAaThCSI TEMU
JKEe HOMEpaMHu CBETO(MIIBTPOB, YTO M IPH ChEMKax C ecTe-
CTBEHHBIM OCBEILICHHEM.

OpnHako He cienyeT 3a0bIBaTh, YTO MPH IIOJE30BAHUH
UMITYJIbCHOW JIAMIIOW, HAMpPSOKCHHE NHUTaHUS KOTOPOW paB-
HO 330 6, TpeOyeTcsi MakCUMallbHas OCTOPOXKHOCTH B 00-
pameHud ¢ MmpuOOpoM. DTO 3aMedaHhe HY)KHO YIUTHIBATH
MPY IPOCKTUPOBAHMY OOKCA JIJIsl BCIIBIIIKH.

PacnonoxeHne UCTOYHUKA OCBELLeHUA
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PacnonokeHue HUCTOYHUKOB OCBEIICHUS OTHOCUTEIBHO
CHUMaeMoro o0bekTa M (hoTOKamMepbl — TJIABHOE IIPH IOJ-
BOAHOM (oTOrpadUpOBAHUH.

Pacnonarass MCTOYHUK OCBEHICHHS OJHM3KO K OCH 00bB-
CKTHBa, HE CleQyeT 3a0bIBaTh O paccesHHH cBeTa. Pac-
MPOCTPAaHEHUIO CBETa B BOJE B JAaHHOM cCiydae OyayT Me-
IIaTh B3BEIICHHBIC YAaCTUIBI, HEBUAWMBIE MIPH POBHOM
€CTECTBCHHOM OCBCILICHHH.

Jlyd cBera WCTOYHHKA HA CBOCM IYTH K CHUMacMOMY
O00BEKTY OCBETHT B BOJIC B3BCIICHHBIE YaCTHILI. 3HAYHU-
TENBHO TEpsisi CBOIO HAINPABIEHHOCTh M SIPKOCTH, CBETOBOU
MOTOK CO3IIACT MEXAy (OTOKaMepod U OOBEKTOM CBETOBYIO
3aBecy. OTOT (OH MOPOW HACTONBKO BEJIHMK, YTO 32 HHM
MOYTH HE TWPOTJLIABIBaeTCS KOHTYp oOBekTHBa. Ecmm
y4ecTh, YTO JIydy CBe€Ta HEOOXOIUMO BEPHYTHCS OOpaTHO
0T 00BCKTa K (POTOKAMEpE, TO MOXXHO MPEICTABHUTH, Kakas
nperpaja Co3macTcsl NMPH PACIHONOKECHUM HCTOYHHKA OCBe-
IICHUS OKOJIO OOBEKTHBA.

[Ipu BBIOOpPE ONTHMAIBHOTO PACIOJOXKCHHS HCTOYHHKA
OCBCIICHUS HY)XHO YMCHBIIWTh IyTh JIyda CBETa B BOJE
U u30eratb MpsIMOTO OCBELICHUS CPEIbl MEXKIY OOBEKTOM W
¢dotokamepoit. IlyTh cBeTa B BOJE YMEHBINAIOT, BBIHOCS
JaMIry BIiepel K CHUMaeMoMy oOwekTy. [lns ycTpaHeHwms
MJIOCKOTO OCBEIICHUSA 00BEKTA U MPSAMOTO 3aCBEUMBAHUS



Pae. 8, OnTuMaanHoe pacuofiojKenne HCTOYHNKA CBeTd OTHOCHTEABH 0
. CHAMAIONIEIT KaMeps i 00BerTa

cpenpl mepea 00bEeKTOM JIaMIy BBIHOCST B CTOPOHY OT Ka-
mepbl  (puc. 8). CriemoBaTenbHO, HCTOYHHK OCBEIICHUS
HEeoOX0JMMO pacroJiaraTh BIEpPEad W B CTOPOHE OT ara-
para.

OnpeaerneHne 3KCNO3MLUA NpU
MCKYCCTBEHHOM OCBeLLeHUN

DKCHO3UIHUS IPU ChEMKE MO BOJOW C UMITYJILCHOM JIaM-
T0M 3aBUCHUT OT:

1) MOIIHOCTH YHEPTUH BCIIBIIIKY;

2) pacCTOsSHHS MEXIy UCTOYHUKOM CBETA H OOBEKTOM;

3) paccTosHMA MEXIY 00BEKTOM M (POTOKAMEPOI;

4) cBeTo- U IBETOYYBCTBUTEILHOCTH UCIOIB3YEMOTO
HEraTUBHOTO MaTepuaa;

5) TUTOTHOCTH MPUMEHAEMBIX KOPPEKTUPYIOMIAX CBETO-
($UIBTPOB;

6) mpo3payHOCTH BOABI B paiioHe POTOCHEMOK.
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COBOKYITHOCTh BCEX 3THX (DaKTOPOB OIpenessieT BelH-
YUHY OTHOCHUTEIIEHOI'0 OTBEpPCTHs 0oO0BekTHBa. JlocTymHOE
B 3a0OKCHPOBaHHBIX amlapaTax peryiupoBaHHE pa3Mepa
muapparMbl — HAJISKHBIA CIOCOO W3MEHEHHS SKCITO3HIIHH.
OnpenennuTs SKCIO3WIHI0 MOXHO TIPH TMOCTOSHHBIX (haKTO-
pax 1,4, 5, 6 u u3smeHsIeMbIx — 2, 3.

DKCIO3UIMOHHBIE PACYEThl TPOBOISTCS C  MOMOIIBIO
BeAyIlero dmcia. Bemymee dmciio paBHO pAacCTOSHHIO [0
CHUMaeMoro oOBeKTa, YMHOXXEHHOMY Ha nuadparmy. Cre-
JIOBAaTEeNIbHO, JauadparmMa OyHeT BBIPAKCHA OTHOIICHUEM
BCJIMYHMHBI BEAYILETO YUCIIA K PACCTOSHHIO.

IIpu chemke moj BOIOM BeAyIIEe HYHUCIO OMpEeaeseTcs
W3 YCIIOBHS PACIOJOXKEHUS HCTOYHWKA OCBEIICHHS, IMPH-
YeM YYUTHIBAIOTCS Takke (DaKTOPhI PacCesHHUs U MOTJIOIIe-
HUS CBETOBOT'O MMOTOKA BOJOU U CBETO(DHIBTPAMH.

B Tabn. 2 MOXHO HaWTH 3HAYEHUS BEAYIIMX YHCEI
Pa3TUYHBIX CXEM JIICKTPOHHBIX HMITYJIBCHBIX JIaMII, 3aBUCS-
IIMX OT YYBCTBUTEIBHOCTU IUICHKA U OT MOIIHOCTHA HCTOY-
HUKA OCBeHICHHS. [IpM KCHOIB30BAHWU HECKOJBKUX JIAMIIL,
OJIMTHAKOBBIX TI0 CBOMM IapaMeTpaM, HEOOXOAWMO YUIHUTHIBATH
KOppPEeKIMI0 Ha HX oOmyro MomrHocTh. Hampumep, ecmu
NPUMEHUTD JIBE JIAMITBI PaBHOM MOIIHOCTH, TO BEIYIIEE YUC-
JIO HY>)KHO yBEJIU4UTH B 1,4 pasa.

IIpu GOKOBO# yCTaHOBKE HMCTOYHWKA OCBEIICHHUS MPHUXO-
IUTCS YYUTHIBATh TPOLIEHT HM3MEHEHHS BENYyIIEr0 YWClia B
3aBUCUMOCTH OT BEJIMYUHBI YIJIa, TO0J KOTOPHIM yCTaHOB-
JICH OCBCTHUTEINIb MO OTHOIICHHIO K ONTHYECKON OCH OOBCK-
tuBa. Tak, ecnu 3TOT yroua pased 30°, To Beayliee YuC-
n0 m3MeHutcsa Ha 7%, npu 45° — Ha 15%, mpu 60°- Ha
30%.

BbsicHUB TakuM 00pa3oM BEIyIIee YHCIO M CBETOYYB-
CTBHUTEIIFHOCTH ()OTOMATEPHANIOB, MOJCYUTHIBAIOT 3KCIIO3H-
IIMI0 — pa3Mep OTHOCHTEIFHOTO OTBEPCTHS OOBEKTHBA
(nmadparmy). OuEHUB KOJIMYECTBO CBETA, KOTOPOE JOILIO
JI0 IUICHKH, ONPEHACIAIOT MPO3PAYHOCTh CJIOS BOJIBI. 3HAYe-
HUE OKCIO3WIMK YBEIWUYMBAIOT, KOPPEKTHUPYS BEIMIHHY
MpeABapPUTEIIBHO TOJCYUTAHHOH amadparMpl 1o Tadi. 3.
Ecmu, x mpumepy, cheMKa NPOU3BOAUTCS B OyXTax, Tae
MpO3pavHOCTh BOABI paBHa 30%, TO IKCIO3UIMIO YBEIUYHU-
BaIOT BTPOE.

Hanmnume Ha oOBekTHBE (POTOKAMEpHl KOPPEKTHPYIOIIE-
ro CBETOQMIbTpPa TPeOYET YBEIMUYCHUS IKCIIO3HIIMH B YHUC-



JI0 pa3, paBHOE KpPaTHOCTH cBeTopmibTpa (Tabn. 4). 3Ha-
YEHHUS] KPATHOCTH CBETOQWIBTPOB JaHBI Ui CHEMOK Ha
Bo3ayxe. OMHAKO 3TUMU JaHHBIMH MOYHO IOJb30BaThCS
U Ul TpUOIMKEHHOT'O0 pacyeTa DKCIIO3HWIMH TIPU ChEeMKax
moj Bojod. Toibko Ui Oojiee TOYHOTO ONpeleNieHHS dKC-
MO3WIMU 3HAYCHUS KPATHOCTH CBETO(PMIBTPOB HYXKHO Iie-
peCUUTHIBaTh, HCXOMIsS U3 YCIOBHS CHEMOK IIOJ BOJIOW —
KOHKPETHO JUIA KaKIOTO cliydas. ABTOp HEOJIHOKPATHO
MOJIL30BAJICSI  TAaKUM  MPHUOIIKEHHBIM  METOAOM  pacueTa
SKCIIO3UIMU ¥ CYHUTACT, YTO ONIMOKU IO ONPEICICHUIO JKCIIO-
3UIAM B 3TOM cliydyae ObIBalOT He 0OoJiee ABYX-TpexKpat-
HOT'0 3HAYEHHS.

Ha mepBbIii B3I OmpeAesieHne 3KCIMO3UIUNA  MOXKET
MOKA3aThCsl CIOXHBIM, OJHAKO MPH TPEABAPUTEIBHON MOJ-
roroBke Qortorpada B KaKAOM KOHKPETHOM Cjy4dae OKOH-
YaTeNbHBIC IOJACYECTHl TIPH OINpPEACICHUA OKCIO3UIMH CBe-
IyTCS K MUHUMYMY.

Ha wMecte ¢oTtocbeMOoK HEOOXOAMMO MOJCYHUTATH IS
JAHHOW TPO3pPavyHOCTH BOAbI H NPHUMEHAEMOW CBETO-
YYBCTBUTEIHHOCTH (HOTOMATEPHATIOB MPUMEPHI IKCIIO3H-
U HECKOJBKUX KOHTPOJBHBIX PACCTOSHUH (CMOTpHUTE
puc. 8):

1 OOwwuii myTh ny4a cBeta paBeH 2,2 M, A — 1.5 m u
b5 = 0,7 m. TlonyyeHnyto muadparmMy UIsi 3TOTO Clydas
HEOoOXOMMO Hamucatb Ha TaONWYKe, NPUKPETUICHHOH K
OOKCY (POTOBCIIBIIIKH.

2. OOmui myre nyua ceeta — 45 m, A4 = 25 m,
b = 2 m. Pe3ynapTarthl MONYYCHHOH O3KCIO3WIMM TaKKe
BHECTH B TaOIHILy.

3. OOmwmit myts cBeta — 6,6 M, 4 = 3,5 m, 5 = 3,1 m.
Pe3ynbratel Takke 3a)UKCUPOBATh B CBOJHOM TaOIHIIE.

Kak BUAHO W3 TPUBEACHHBIX NMPUMEPOB, MPHU [JIUHE
MyTH cBeTa Oojee 7 M. KpacHBbIE JIydd CIIEKTpa IIOYTH HE
JOXOAST JO0 OOBEKTHBA, MOITOMY CHHMATh HAa IIBETHYIO
IUICHKY Ha pacCTosSHUAX Oonee 4 m OT (OTOKaMephl He
PEKOMEHyeTCsl.

TlopcunTannple 3HAYEHUA OSKCMO3WLMUM [JIs1 OMNpPEIeIICH-
HBIX PACCTOSHHUIA KPYMHBIMH IH(pPaMH 3aIHCHIBAIOTCS TEM-
HBIM CTHPAIOMMMCS KapaHJallloM Ha CBETJIOW TabiuIe.
OT0 nemaercs S TOro, 4TOOBI TOJ BOJOH ObLTO ymoOHee
MOJIb30BAThCA  TOJMYYEHHBIMH  pe3yJbTaTaMH B KaKIOM
KOHKPETHOM CITy4ae.
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[IpuBemeM  HECKONBKO TPHUMEPOB IO  ONPEICTICHHIO
SKCTIO3UIMHA TPH CHhEMKaX MOA BOIOI C MCKYCCTBEHHBIM OCBE-
TIICHUEM.

Ilpumep 1. doTocheMKa NPOU3BOAUTCS B YHUCTON IpH-
OpexxHO#t Bone. VICTOYHMKM OCBELICHHS — JIBC HMMITYJICHBIC
JaMIbl C 3Heprueil Bemblmiku Kaxaod mo 100 oo, Ilnenka
yyBcTBUTENbHOCTRIO 180 ex. I'OCT. IIpumeHeH cBero-
¢uneTp XKC-18. Paccrosinme A 10 CHEMaeMOro OOBEKTa OT
(hotokamepsr paBaO 1,5 M.

ITo cxeme (puc. 8) HaxoguM B — pacCTOSHHE OT HC-
TOYHHUKA OCBenleHUus 1m0 oObekra. 5 = 0,7 m (npu ynane-
HUH 00BeKTa OT oToKamMephl Ha paccTossHuu 4 = 1,5 m).

O6mwuit myts cBeta 5 = 2,2 m (1,5 + 0,7). Benymee
YUCJIO B 3TOM cCliydae OyIeT IJisi OJHOW jammbl paBHO 50.
Hust ieyx amm — 70 (50 « 1,4).

Yron Mexzay ocbio peduekropa M ONTHYECKOH OCBIO
oObekTHBa (CcM. puc. 8) paBeH 60°. YMCHBIIMB BEIyIlIee YHUC-
a0 Ha 30%, monyumm 50. Inadparma npuOIM3HTENHHO
oyner paBHa 23 (50:2,2). Bospmem Onmxaiimee (mo
Tabn. 3) 3HaueHue, paBHoe 22. IIpo3padyHOCTH BOJEI
50%, crenoBaTenbHO, JKCIO3HMIHI0O HEOOXOAMMO YBEITUYHTH
B JIaHHOM ciy4ae B 2 pasa. ITo Tabmn. 3 mosydaem nuadpar-my
11 KpatHocts cBetodpunprpa XKC-18 (mo Tabn. 4)
paBHa 2. Takum 00pazoMm, HEOOXOJUMO YBEJIWYHUTH DKCTIO3U-
muio B 2 paza. OxonuatensHo (Mo Tabi. 3) moaydaeMm JUist
JNIAHHOTO CJIydas 3HaueHue auadparmel, paBHOE 8.

Ilpumep 2. YcnoBus CbeMKHU OCTAIOTCSI HEU3MEHHBIMH,
3a UCKJIIOYCHHEM pPAacCTOSIHUS OT (HOTOKAMephl O CHUMAe-
moro oobvekra. 4 = 3,5 m, 5 = 3,1 m. O6umwuit nyts cBera
B pasen 6,6 u.

VYron Mexny ocblo pediaekropa M ONTHYECKOH OCBIO
oobekTrBa 30°. Bemymiee yuciio B 3TOM Cllydyae YMCHBIIUT-
cst Ha 7% u Oymet pasHo 65 (70—4,9).

Jnadparma UIsl YCIOBHM ChEMKH Ha BO3AyXe, IOICUH-
TaHHasi TaKuM crocoboM, mpuOmm3uTenapbHo paBHa 10. be-
peM ce Ommkaiiimee 3HadeHue, paBHoe 11. OmnHako mpo-
3pavHOCTh BOJBI TaKOBa, YTO O oObekTa moxomiat 50% cae-
Tta. [loaTOMy MOMY4EeHHYIO SKCHO3MIMIO JUIsl TOJIBOJIHOM
CBhEMKHM Heo0XonuMo yBennuuTh B 2 pasa. Ilo tabn. 3 mo-
nydaem nuadparmy 8. I[IpuMeHssT KOPPEKTUPYIOIIUIA CBETO-
¢unetp KC-18 ¢ kpaTHOCThIO 2, MOJydacM 3Ha4YeHHE IHa-
¢dparmsl, paBHOE 5,6.
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BTopoli mpuMep MOKa3bIBaeT, YTO YIS TOJYYCHHUS OOJb-
mei TIyOMHBI PE3KOCTH HEoOXOAMMO NPHMEHUTH Oojee
YYBCTBUTCIBHYIO IUICHKY. YMEHBIIAS JKCIO3UIUI0 (B JaH-
HOM clydae auadparMupys OOBEKTHB), MOXHO ITOJYYHThH
OosbIIyr0 TAyOMHY pe3ko H300pakaeMoro MpOCTPaHCTBA,
a 3TO, B CBOI OYEpC/b, YBCIUYHUT HANICKHOCTH CHEMKH.
UyBCTBUTENBPHOCTh IUICHKH IJISi JTOTO CIy4as MOXET OBITh
B3sita 250 ex. TOCT.

[IpuBeneHHbIE TPUMEPHI PACCMOTPEHBI ISl HWCTOYHUKOB
OCBCILICHHS — HUMITYJIbCHBIX JaMI — C aBTOHOMHBIM ITUTa-
HHUEM DJIEKTPOIHEPTUEH.

CHuMaeMblii OOBEKT B MOMEHT OKCIOHHUPOBAHHS OCBe-
HIAETCS MMITYJIbCHOW JIaMIION, OJHAaKO HaBOJAKA Ha PE3KOCTh
U KaJpPUPOBAHHE B CHJIBHO 3aTCMHEHHBIX YCIOBUSAX O]
BOJOH OyAayT n1u00 HEBO3MOXHBI, JTHOO CHIIBHO 3aTpy/HE-
Hbl. B aTOM ciywae ang uened MOJICBETKHM MPH KaJgpHpOBa-
HAM MOXET OBITh WCIHOJB30BaH BCIIOMOTATEIBHBIH CBETHIIb-
HUIK.

CBeTWIPHHK C aBTOHOMHBIM NHTaHUEM MOKeT OBITh TIO-
MEILlEH BMECTE C HMITYJIbCHOM JamMmnou-Bcnblikod. Ilurars-
Ccsl DHEprued TakKoW CBETHUIBHHK (MOIIHOCTHIO B 70—
100 6m) MOXeT OT aKKyMYJSTOPHBIX Oarapeil, CMOHTHpO-
BaHHBIX COBMECTHO C OJIOKOM MHUTaHHs JUIS JaMITbI-BCIIBIII-
k. i1 SKOHOMHHM SHEpPTWH HA BHEUIHIOK MaHEIh YIpaB-
JICHWS CBETWIBHUKOM BBIBOJWTCS  BBIKIIOUaTeNs. Ecimu
OKpYJKaloIlasi OCBCIICHHOCTh TI03BOJIACT IUIOBIYY IIepeMe-
IaThCs B BOJC O€3 CBCTHJIBHMKA, TO 3alaca dHEPrUU aKKy-
MYJSITOPOB XBAaTHT W HA MHUTAHWE JIAMITBI-BCOBIIIKK M Ha
MUTaHNE CBETHIILHUKA.

Paboras B Puxckom mopty ocenbo 1962 r. B Boae
OUYCHb HH3KOW MPO3pavyHOCTH, (oTorpadbl TPymmbl MOIBOI-
HBIX HccnenoBaHnid  «COIO3MOPHHUUIIPOEKTa»  MOJIB30BAIIMCH
IBYMSI BCIIOMOTATCIHBIMA HCTOYHWKAMHU OCBEIICHHS: TIOA-
BonHbIMH cBeTibHHKaMU [ITIC-1000, cHaOXEHHBIMH JIaM-
namMu HakanuBauus B 1000 em, ¥ MOABOAHBIMH (hOHAPHUKAMH
C JaMramMi HakaimBaHuig B 6 em. CheMKa Bemach depes
KOHTEHHEp, HAIOJHEHHbIN IUCTUJUIMPOBAHHOW BOJIOM, OCBe-
nieHue 00beKTa sl CheMKH OBLIO aBTOHOMHBIM.

Oddexr ocemenuss momydunacs HeoxunaHueii. [loj-
BOJHBIH CBETHJIFHUK, UMCIONIHMHA MOIIHOCTH IIOYTH B JBECTH
pa3 Oonpmryro, 4yem (oHapb, 3acBeunBas (OH MEXITy O00b-
eKTOM U (poTOoKaMepoii, co3aaBaji CBETOBOI KOHYC C Teliec-
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HeIM yrioMm B 120°. BeicoTa KOHyca B 3TOM cCllydae He TIpe-
Beimrana 100—150 cM, a ocBemeHHbIE MPEeIMEThl H3-3a
CHJIBHOTO pacCesiHUsl CBeTa IUIOXO0 MpocMarpuBaiuch. Jlydu
K€ cBeTa OT (oHapHKa, C YIJIOM paccesHus He Oomee 5°,
OCBEIlAJl HAa TaKOM JK€ PAacCTOSHUM MPEIMETHl JIOBOJBHO
xopomo. B oriaudme oT cBeTWIBFHHMKA, CBETOBOH NMOTOK (hoHaA-
P HE CIICHIHI M HEe MEIIa)l HAO0AaTh CHUMAeMbIe TIPEMETHI.

DanbHocTb ¢hoTorpacdhupoBaHus

JanpHOCTh (poTOorpadpoBaHUs 3aBHCHT OT JAITBHOCTH
BUAMMOCTH TPEIMETOB B BOAE, KOTOpas, B CBOIO OYEpelb,
00ycCIIOBIMBaeTCA: YMCHBIICHHEM OCBEIICHHOCTH IpeaMe-
TOB M0 Mepe MX YAaJCHHS OT HMCTOYHHWKA CBeTa; ociabie-
HUEM BOJIOM BUAMMOM SIPKOCTH MpPEAMETa; Pa3MbIBOM KOH-
TypOB TIpeAMETa, BBHI3BAHHBIM MPOIIECCOM paCCEsSHHS CBETA;
CBETOBOI JBIMKOM.

3HAYNUTEIILHOS TOBBINICHUE CHIIBI CBETA CBETHJILHHKA HE
HAMHOTO (KaK Mbl BHUJIEIHA W3 MPHMEPa) YBCIUYHUBACT
JATHOCTh BUAUMOCTH. [IOBBIIICHHE CHJIBI CBETA CBETHIIHHH-
ka B 10 pa3 yBenWymBaeT IANbHOCTh BHAUMOCTH BCETO
Ha 15%.

JlampHOCTP BHAMMOCTH TpEAMETOB (MOXET OBITb B He-
CKOJIBKO pa3 OoJjbllle, YeM IalbHOCTH (hoTorpadupoBaHus,
KOTOpasi eIme BO MHOTOM 3aBUCHT H OT KOHTPAacTHOCTH.
BennmunHy MCTHHHOTO KOHTpacTa TpEeAMETa MOXKHO PacCdd-
TaTh 10 hopMyJIe:

chm - (Bn - Bd))/Bdn (7)

rae U,.,, — KOHTpacT;

B, — abconoTHOE 3HaUEHUE SIPKOCTH NPEIMETA;

B, — abcontoTHOE 3HAaUEHUE SIPKOCTH (OHA.
Bunumerit koatpact Usuo onpenensiercs o hopmyse:

Usut) = chm ¢ e-ng (8)

T7ie € — OCHOBaHHWE HATYpaJIbHBIX JiorapupmMoB (e = 2,718).
Kak cuMTaloT HEKOTOpbIE CIIEHHANUCTBI, MEXIYy Jajlb-
HOCTBIO BUJIUMOCTH U JAIBHOCTHIO (hoTOrpadupoBaHus Cy-

40



HIECTBYCT 3aBUCUMOCTD, BbIpaxkaronjasacs (bOpMyHOfI

L =0,5z, 9)
riae L — manmsHOCTh (hoTOrpadupoBaHus;
Z — TOpU30OHTaJNbHAs JAIBHOCTh BUIUMOCTH CTaH-

JAPTHOTO 0EJIOro AMCKA.

OmnbITHl TOIBOJHBIX CHEMOK MOKAa3aJld, YTO IpPUBEJICH-
Has 3aBHCUMOCThH ompasipiBaeT ce0s B 80 m3 100 ciyyaes.
[TogBoaHBIE WCCIIEOBATENM YacTO YOEXKIAIMCh, YTO Ipen-
METBl, OTYETIMBO BHUJIWMBIE II0J BOJOH HEBOOPY>KCHHBIM
I7a3oM, 3aTeM 3a(UKCHpOBaHHBIE HA IUICHKE, IIOJIYy4YalHCh
Ha HeraTuBe HEKOHTPACTHBIMH.
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Q$omo agmopa

Bbibop oOvexTHBa
ANA NORBORHOH (hoTorpaciku



noi HCCIIe0BATEIb JIOJKEH HE
TOJIBKO 3HATh 3aKOHBI pacmpo-
CTpaHEHHs] CBETa B BOJE, HO M YMETh NPABHIbHO MOAOHPATH
(dhoToanmapaTypy, IPUTOAHYIO IS IIOJBOJIHBIX CHEMOK.
Crenudrka momBogHONH (OTOCHEMKH — 3arps3HEHHOCTh
BOJbl MCXAaHUYCCKUMH W OPraHMYCCKUMHU TNPUMECSMH, Clia-
0as OCBEIIEHHOCTh TOIBOAHBIX OOBEKTOB M CIIOCOOHOCTH
BOJbl CEJIEKTHMBHO TMOIJIOIIATh pa3Hble [0 JJIMHE BOJIHBI
CBETa — BBIHYXJIACT MPUMEHITh CICUHAIBHYIO OITH-
Ky. Dotorpaduueckas ontuka — (OTOOOBEKTHBBI — WIrpa-
€T OJHY U3 BEIYIIUX POJICH NPHU MOITYUYCHHH KadeCTBEHHOTO
M300paKCHUS] CHUIMAaEeMOTO IO/ BOJIOW 00BEKTa.

nnﬂ ¢ororpadupoBanus noJ BO-

TpeboBaHus, npeabLABNAEMbIE K
obbekTMBam Ans NnoABOAHOIO
c¢doTorpachupoBaHus

B mopnapnsromeM OOJIBIIMHCTBE CIIy4aeB IJIsl TOJBOIHO-
ro ¢dotorpadupoBanus HamboJiee TOAXOMANIN KOPOTKO(O-
KyCHbIE OOBEKTHBBI, KOTOPbIE HMEIOT JOCTATOYHO OOJIbIINE
yrael m300paxkeHus. COBEPIIEHHO OYEBHIHO, YTO YeM OJH-
KE K CHHMaeMOMy OOBEKTy HpHONM3UTCS MOIBOAHBIA (o-
Torpad, TeM MeHbIIe Mexay (GoTokamepoil U 00bekTOM Oyner
cJIoi BOIBI M TEM OTYETIMBEE M KOHTpacTHee Oyzer
nzoopaxenne. Ilnomans oObekTa, ToMajaromas B TOJE
yriaa u300pakeHusi OOBEKTHBA, B JTOM Cilydae I KOpOT-
KO(OKYCHBIX OOBEKTHBOB OyzmerT Hambousbmias. KopoTkodo-
KyCHBIE, IIMPOKOYrOJbHBIC OOBEKTHBHI YHOOHBI ISl TOA-
BogHoro (QororpadupoBaHus eme W I[OTOMY, YTO OHH
o0yiaator OONBIION TINIyOMHON pE3KOCTH JIaxe Ipu IoJI-
HOCTBIO OTKpBITOW auadpparme. IlogBomubiii ¢ortorpad mo-
JKET CHHMaTh IPH XOPOIMICH YETKOCTH H300pa)KeHHs Mpe.-
METbl, HAXOJSUIMECS] B 3HAYUTENHLHOM YJIaJeHHH OT YCTa-
HOBJICHHOW 1a OOBEKTHBE JAUCTAHUMH. 3aMeTUM, YTO
NOpU TIOABOAHBIX CHEMKAaX C PYK IUIOBIY YacTO MPHUXOIMTCS
CHUMAaTh U3 HEYCTOWYMBOTO nojoxenus. Kpome Toro,
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MOJT BOJOH CJOXKHO OMNpPENENATh PACCTOSHHE 10 CHUMAaEeMBIX
npenMeToB. [lodToMy npuMeHeHHEe OOBEKTHBOB C OOJBIION
TITyOMHOM Pe3KOCTH HAMHOTO YIIPOIIAET ITOIBOTHYIO ChEMKY.

OnHako KOpOTKO(OKYCHBIE OOBEKTHBBI OOJIATAIOT W He-
KOTOPBIMH OTPUIATEIBHBIMU KA4eCTBAMHU.

Kak mpaBuwino, IIMPOKOYTOJNbHBIE OOBCKTHBEI HMEIOT
BBICOKYIO Pa3pelIalon[yl0 CHOCOOHOCTh B IIGHTPE MO —
MaKCHUMaJbHOE YHCJIO JIMHUN, KOTOpPO€ OOBEKTHB CIIOCOOEH
n300pa3uTh Ha | MM JUIMHBI B IJIOCKOCTH H300paKeHUS— U
CPaBHUTEIHHO MAaJyl0 pa3pelialonIyl0 CHOCOOHOCTH IO
KpasiM TOJsl HM300pakeHHs. Y UIMPOKOYTOJBHBIX OOBEKTH-
BOB TaKXKe HAOIIOMacTCs MAaJCHUE OCBEIICHHOCTH W300pa-
JKCHHSL TI0 KpasM TMOJii M YBEJIWYCHHAS IUCTOPCHS — JIH-
HEIHbIE UCKAKEHUSI.

Ji TeXHWYECKHX TOABOAHBIX (POTOCHEMOK YXYIIICHHE
KadgecTBa M300paXEHUsS MO KpasM — SBJICHHE HEXKEIaTellb-
Hoe. JImsg Xymo)KeCTBEHHBIX (DOTOCHEMOK HE3HAYHUTEIIHLHBIC
UCKQXKCHHUSI W Pa3MBITOCTh H300pa)KCHUS IO KpasM IOIMy-
CTHMBI, a HHOIJIa JaXXe U >KelarelbHbl. M300paxkeHus Ha
TaKUX  CHUMKAaX  BOCIPHHUMAIOTCS MPH  BU3YaJbHOM
paccMmatpuBaHuH 0oJiee 00 BEMHO.

KopoTkooKycHble 06EKTUBDI,
npurogHble AnsA nogBogHoN )OTOCHLEMKMU

N3 cymecTByromux KOHCTPYKUMHA  IIMPOKOYTOJBHBIX
OOBEKTHBOB, BBITYCKAEMBIX OTEYECTBCHHOW IPOMBIIIICH-
HOCTBIO, JUISl TOJBOJAHBIX CBEMOK MOKHO PEKOMEHIOBATh
CIICYIOIINE OOBEKTHBBI:

1. «¥Omurep-12» — KOPOTKO(OKYCHBIH CBETOCHIIBHBIN
00BEKTHB, WMEIMUN yron uzoOpaxenus 63°. CBerocwia
aToro oosextuBa — 1: 2,8; dokycHoe paccrosiaue — 35 mm.
«fOnurep-12» mnpumaeT MATKHA XapakTep HW300paKEHUIO,
PE3KOCTh KOTOPOrO 3HAYMTENBHO TMAafaeT 10 KpasM Kaj-
pa. U3 abeppamuii* HECKONBKO XyKe JPYIHX HCHpaB-
JICHO JMHEWHOE MCKaKeHUE 10 KpasM KaJpa, BCIEACTBHE
Yero ISl TEXHUYECKUX cheMok «tOmurep-12» npuMeHsTh

* Abeppanust — nedexTsl 00beKTHBA, JAIONIHE HCKAKEHHE
n300paXKeHHL.
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He pekoMeHxayetcs, «tOmutep-12» mnpemnazHaueH s (o-
TOKamep C IIUPUHOW IUIEHKH 35 MM U BBIMYCKAeTCs IBYX
TUTOB: C PE3bOOBBIM KPEIUICHUEM JUIS HE3CpPKAIBHBIX Ka-
Mep Tuna «30pKHi» W ¢ OallOHETHBIM 3aMKOM Ui KaMep
«Kwues».

2. «OpuoH-15» — MHMPOKOYroJbHBIH OOBEKTUB, HMEIO-
mmid  yron wu3oOpaxkeHus 75°, (OKYCHOE pacCTOSHHUE —
28 MM, cBetocmry — 1:6. «OpwuoH-15» Mo3BONISIET TOIY-

4aTh HM300paKEHUS C OOJBIIONH PE3KOCThIO B IIEHTPE ITOJIS,
HO C 3aMCTHBIM CHIDKCHHEM PE3KOCTH MO KpasM H300paxe-
Hus. Kpome Toro, HaOmrogaeTcss Takke MAJCHUEC OCBEIICH-
HOCTH TO KpasMm uzobpaxkeHus. «OpHoH-15», mMes KOpoT-
Koe (oKyCHOe paccTosHue, O0JagaeT JOCTATOYHO OOJBIION
NIyOMHON PE3KOCTH TPH TIOJHOM OTBEPCTHH OOBCKTHBA.
OObeKTHB TpeaHa3HaueH Juis (GoToKaMep C [IUPUHOMN
IUIEHKHA 35 MM W BBITyCKAaeTCS ABYX THIIOB: C PE3HOOBBIM
KpeIUIeHHeM Il He3epKaJbHBIX KaMep THma <«3OpKHi»
U ¢ OallOHETHBIM 3aMKOM JIJisl Kamep Tuma «Kuesy.

3. «Pyccap MP-2» — CBepXIIUPOKOYTOJIbHBIH OOBEKTUB
¢ yraoMm wu3o0paxkenus 95°. dDokycHOoe paccTosHHE —
19,5 mm, cBetocuma — 1 : 5,6. «Pyccap MP-2» He sBIsieTCS
YHHUBEPCAJBbHBIM OOBCKTHBOM. I300pakeHHe, MOIy4CHHOE
9THM OOBEKTHBAM, HMEET MPCYBCIUYCHHYIO MEPCICKTHBY
CO 3HAUNTECNBHBIMH HWCKOKCHWAMH TI0 KpasMm. bombmas
rIyOMHa PE3KOCTH OOBEKTHBA JAeT BO3MOXKHOCTH IIPOH3BO-
JUTh (OTOCKEMKY M TMOJIy4aTh PE3KHE H300paXCHUS INpPU
YIAJICHUH TpEAMETa OT KaMephl OT JBYX METPOB 1O OecKo-
HewHocTH. «Pyccap MP-2» mnpenaHasHaueH A He3epKallb-
HBIX Kamep THma <«30pKHif» M BBITYCKaeTCI C Pe3hOOBBIM
KpemieHueM. Bo3MoXHOCTE PoTocheMok 0e3 (hoKycupoBKH
JUIL 3TOTO OOBEKTHBA HAMHOTO YIPOINACT MaHEBPUPOBAHUE
MOABOAHOTO (oTorpada.

4. «Mup-1» — KOpPOTKO(OKYCHBI OOBEKTHB, NpEIHA-
3HAYCHHBIA CIEUANBHO JUISI MaTO(pOpPMATHBIX KaMmep 3ep-
kajgpHOrOo THMA («3eHuty», «Kpucramm, «Crapt»). OTHOCH-
TenbHOE OTBepcTHe OOBekTMBA — 1. 2.8; (hokycHOe pac-
crossane — 37 mm. KoHcTpykuumst oObektuBa «Mup-1» mmo-
3BOJSIET MPUMCHSATH €r0 B 3EPKANBHBIX KaMepax M CBOOOJ-
HO Pa3MeIIaTh CUCTEMY 3¢PKaIbHOM HABOJIKH.

O0bekTHB  «Mup-1» umeer yronm wu3obpaxkenus 60°,
OYeHb ONM3KWH MO BEIMYWHE K YIIIy H300pakeHWsi 0O0BEK-
tuBa «Omutep-12» (63°), HO ¢ ropasno Ooyiee paBHOMEp-
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HOW TIO BCEMY TIONIO HM300pa)KeHWs paspeniaromield crocoo-
HOCTBIO*. N3o6paxenue, MOCTPOCHHOE  OOBEKTHBOM
«Mup-1» — pe3koe W TNOYTH JIMIICHO HCcKakeHui. Ompasa
00BEKTHBAa HMEET KOJBLO [Uis MpPEABAPUTEIbHONH YCTaHOB-
ku nuapparmel. OObekTHB «Mup-1» BBITyCKaeTCs C pe3b-
0oBbIM KperuieHHeM i (ortokamep «3enut» U «Kpu-
crau». Jns ammapara «CTapT» BBINYIIEHO MEPEXOJHOC
KOJIBIIO, ITO3BOJISIONIEE KPOIHUTH OOBEKTHB B OallOHETHOM
3aMKe.

«Mup-1» MOXHO CUYMTaTh OJHMM M3 HaWOOIEe MOIXOJs-
NIMX OOBEKTHBOB sl MOABOAHOW (hoTocheMkr. OTCYyTCTBUEC
«mpeIrampmuieiy auapparMbl y 3TOro 00bEKTHBA MOXXHO KOM-
MIEHCUPOBATh TPHUCIIOCOOIeHnEM B Ookce (oToKaMepsl, TO-
3BOJISIFOIUM PETYJIUPOBATh qradparmy.

5. Hna cpennedopMaTHBIX (GOTOKaMep C 3epKajbHBIM
BugouckareneMm tuna «CamoT» pa3padoTaH KOPOTKO(POKYC-
HBIA O0OBEKTHUB «MHUp-3». DTOT 0OBEKTHB HMeeT (HOKYyCHOE
paccrosiHue 66 MM IpH JOCTATOYHO OOJBIIOM OTHOCHTEINb-
HOM oTBepctu — 1: 3,5. Yronm u3oOpaxkeHus paBeH 65°.
Pasmep kampa kamepa «Camory — 6X6 cm. Hamuuwme
npseiratorieil [uadparMbl BHITOJHO OTIHYAET 3TOT OOBEKTHB
OT OIMCAHHBIX BHIIIE.

JUis TOABOAHBIX CBEMOK JIy4Ille BCETO DPEKOMCHIOBATH
«CamroT» ¢ 00beKTHBOM «MHup-3».

OcobeHHOCTN paboThl 00 BLEKTMBOB
npu noaBogHou ¢oTtorpacdun

Bo Bpems mOABOAHBIX (OTOCHEMOK OOBIKHOBEHHBIC (o-
TOKaMEphl 3aKIIOYAIOTCA B  CICHUANBHBIC H30JIAPYIOIINE
WX OT BOJIBI KOpoOkm — (oToOGoKch. ONTHYECKHE CHCTe-
MBI — OOBEKTUBBI (POTOKAMEpP — JOMOJHSIOTCS CTEKIISTHHBI-
MH  WuloMuHaTopaMu. CTEKNIsSHHbIC IUIACTHHBI, BBIACPKHU-
BAaIOIIME CTAaTHCTHYCCKYI0 HArpy3Ky BOJBI, TI'€PMETHYCCKU
VILUIOTHSIOTCS B KOpIycax OOKCOB.

HauGonee dYacto B 0OOKcax MNPUMEHSIOTCS MPOCTBIC, HO
JAIOI[MEe CPABHUTEILHO XOPOIIUE PE3yIbTaThl HILTIOMHHA-

* Paspemaromias CrocoOHOCTh OOBEKTHBA — KOJHUYECTBO JIH-
HHUH, KOTOpOE MOXKET H300pa3suTh OOBEKTHB Ha | MM JJIMHBI TIO-
BEPXHOCTH.

46



Puc. D. Cxema mpenoMmieHssa JaydYa cBbera Ha I'paEH-
nax BOJA — CTOKIO — BOJA M BOJA — CTEKIO — BOBJAYX

TOPbI, M3rOTOBJCHHBIE M3 IUIOCKOrO cTekia. Jlyum oT mpen-
Meta (puc. 9), momajmaroniyie B OOBEKTHB, MPOXOIAT B
9TOM CJIy4ae TPaHHUIly BOJAa — CTEKJIO — BO3IYX.

B naHHOM ciydae mpeloMIIeHHE Jy4ded Ha TpaHHIAx
BOJa — CTEKJIO M CTEKJIO — BO3AyX paccMaTpUBaeTCs Kak
NpeJOMIICHHE BOAa — BO3IYyX, IPEIOMIICHHE Jy4ed B CTEK-
JIe OIyCKaeTCs C TOMYCTUMOM JIJIsl paCUe€TOB TOYHOCTBIO.

VYron nageHus i; — Jjyd4a CBETa B BO3JAYXE CBS3aH C yI-
JIOM TIPEIIOMJICHHUS B BOJIE CJICIYIOIICH 3aBUCHMOCTBIO:

nyesin i; = nyesin iy’ (10)

rme N, — MOKa3aTelb MIPEIOMIICHHUS BOJBL;
N; — TOKa3aTelb MPEJIOMIICHHS BO3yXa;
i;' — yroJ mpeoMIICHHS Jiyda CBETa B BOJIE;
i — YTOJI ITa/ieHust JTyda CBETa B BO3IyXE.

Tlokazarens mnpenomsieHust Ny A7 MOPCKOM BOJIbI pPaBEH
1,337 mpu conmenoctu 30%o0 m Temmeparype 20° C. C poctom
TEMIEpPaTypsl IOKa3aTelib MPEIOMJICHUS HECKOJIBKO yMCHbB-
NIAeTCS, a C YBCIMYCHUEM COJICHOCTH — YBEIMYHBACTCS.
JUIs IpakTHYECKMX PacyeToB MOKA3aTellb MPEIOMIICHHS N, MOYKHO
MIPUHSATH paBHBIM 1,34. [Toka3zarens peoMIIe-
HUS BO3Iyxa N; mpakThuyecku paBeH 1. U3 ypaBHeHus
(10) BumHO, uTO yroa i; Bcerma MeHblne ij, W yroi i’ mpu
MOJTB30BAHMN  IUIOCKMM  WUTIOMHHATOPOM HE MOXeT OBITh
Gonpme 48°15'.
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Jlerko TmoOICYMTATH MAKCHUMAIIBHBIA YrON i1’max, KOTO-
poIii Oynet paBHATBCS 48°15°.

ITpn nosb30BaHNY TIOCKUM WIUTFOMHHATOPOM JUISl HABOJIKH
Ha OO0OBEKT B BOJE INPAKTHUECKH HEBO3MOXKHO IOINY-
YUTPH yToJl H300pakeHus OobIe 95,5°.

VYron wu3o0paxkeHHsi OOBEKTHBA IPU IIPOXOXKICHUH JIy-
Yyell cBeTa 4Yepe3 TIpaHUIly BOAa — BO3AYX YMEHbIIAeTCs
NpUOJIMBUTENBEHO B Ny pa3, T. €. B 1,34. Yribl uzo0pakeHus
OOBEKTUBOB Ha BO3JyXe W B BOAE M JPyrHe TEXHHYECKUE
XapaKTEPUCTUKH JaHbI B CBOJHOU TaOII. 5.

Ilpn paccMoTpeHMM TIpEMETOB Yepe3  IUIOCKO-Tapal-
JeJbHOE CTEKJIO WUIIOMUHATOpA BHIMMBIC PACCTOSHHS B
BOJIE M3MEHSIOTCS! PUMEPHO B Ny paza.

S,=ny,* S, (11)

rae S; — paccTosiHUE B BOJC,
S; — paccrosiHue Ha Bo3yxe (IIKajia 0OBEKTUBA).

Bumumoe u3MeHEHHE pacCTOSHHS, BO3HHUKAIOIIEE IPH
BU3YQJIbHOM HaONIOACHWU TIPEAMETOB, COXpaHACTCSI W TIpH
paccMaTpuBaHUM O0BeKTa uepe3 (oTooObeKkTHB. J[msi 00b-
CKTHBa, CTOSIIECTO 33 IUIOCKMM WIIFOMAHATOPOM, KOTJa
MMeeTCs TpaHulla BOJa — CTEKIO — BO3AYyX, H3MCHEHHE
paccTostHHSL S, BEOCT K KAKYIIEMYCS VBEIMYCHHIO B Ny
pa3 ¢GokycHoro paccrosiHus. Y OOBEKTHBA € (QOKYCHBIM
paccrosiuueM f = 37 MM kaxyrieecs GoKycHOE pacCTOsIHUE
IpH MIOJBOIAHKIX cheMKax OyzaeT f = 50 Mm.

IToBepxHOCTD pa3nena BoJa — BO3MYX BHOCHT XPOMAaTH-
YEeCKylo abeppanuio, IUIOCKO-TIApaJIeIbHOE CTEKJIO HJLTIO-
MHHATOpa BBOJWT AaCTUTMAaTH3M, T. €. CO3/acT YBEIMYCHUC
abeppanuy 00bEKTHBA Ha Kpao OIS H300paKeHHsL.

CaMblif CyIIEeCTBEHHBIH HEIOCTATOK OOBIYHBIX OOBEKTH-
BOB, Pa0OTAIOMMX Yepe3 IUIOCKO-TIApaJIeIbHOE CTEKIO TIpH
No/BOJHON  (oTorpaduu,— yMEHbBIIEHHE YyIia H300paKe-
HUS W yBeJWueHHWe abeppaiuii Ha Kparo moiisi. TexXHUueckue
ke (OTOCHEMKH IO BOJOW TPeOYIOT Ka4eCTBEHHOTO W30-
OpakeHHs1 TI0O BCeMy TIONIO CHUMKA. [loaTomy ans coxpane-
HUS yria u300pakeHUss OOBIYHBIX OOBEKTHBOB W YCTpaHe-
HUS  JIMHEHHBIX  HCKAaXCHHH  MPUMEHSIOTCS — pa3jiMdyHbIe
ONTHYECKHE CUCTCMBI.

Tak, MeXmy TUIOCKMM WUTIOMUHATOPOM H OOBEKTHBOM
YCTaHABJIMBACTCS KOPPEKIIMOHHAS ONITHYCCKAs CUCTEMA.
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OpHAaKO CIOXHOCTh M3TOTOBJEHHUS TAaKOM ONTUKHU, €€ TIpo-
MO3IKOCTh M HEYHOBICTBOPUTEIbHBIE PE3YNIBTATHI, ITOJY-
YeHHBIE C €€ IIOMOIIBbI0, BBIHYXIAIOT ONTHKOB pPaboOTaTh
HaJ TaJbHEUIINM yCOBEPIIEHCTBOBAHUEM 3TON CUCTEMBI.

Bonee HanmexHbI crocod ycrpaHeHus adeppauuii U co-
XpaHeHusl yrila n300pakeHus OOBEKTMBA — MpPUMEHEHHE
WUTIOMHHATOPA, UMEIONEero popMy KOPPEKIIMOHHON JIMH3BI.

Onrtudeckast CHCTEMa € KOPPEKIIMOHHBIM HJUTIOMHHATO-
POM COCTOMT M3 ABYX KOMIIOHCHTOB, BBITOJNHSIONINX (YHK-
LMI0 paccerBaromeld JMH3bl. KOppeKIMOHHBIN WILTIOMHHA-
TOp, YycTpaHsisi abeppalyu, COXpaHsAeT IoJie H300paKeHHs
00BEKTHBA, €ro (POKYCHOE DPAacCTOSHHE W OCTaJIbHBIE OIITH-
YeCKHe CBOWCTBA TaKMMH €, KaK TP ChEMKE 3THM 00b-
eKTHBOM Ha BO3IyXeE.

B mpobGnemHoii nabopatopun JICHUHTPaACKOTO HMHCTH-
TyTa TOYHOW MEXaHWKH W ONTHKH TPYNIOH COTPYTHUKOB
nox pykoBozactBoM mpodeccopa M. M. PycunoBa paccum-
TaHbl KOPPEKLHOHHbIE WJUIIOMHHATOPHl ATl CIETYIOLIUX
OOBEKTUBOB, TPHUIOAHBIX [UIS aNlapaTtoB C IIMPHHOM IUICH-
Ki 35 MM:

1) f = 50 mm; 28 = 59°, OTHOCHUTEIBLHOE OTBEPCTHE
1:35;

2) f = 35 mm; 2B = 63° OTHOCHTEIBHOE OTBEPCTHUEC
1:3,5;

3) f =37 mm; 28 — 60°, OTHOCHUTEIHLHOE OTBEPCTHUE
1:2,8.

Bce KOppEeKTHpYIOIHE CXEMbl NPUMEHHMBI K CYLIECT-
BYIOIIUM OOBEKTHBAM, OJHAKO IMOJHOCTHIO abepparwu 00b-
CKTHBOB OHHM HeE ycTpaHstor. [locieqHee BO3MOXHO JIMIIb
OpU  UCTIONB30BAHUU CICUUATIBHBIX OOBCKTHBOB JUJIsl IOJ-
BOJTHO# (hOTOCHEMKH.

NMoaBoaHble 06bekTUBLI «'MapopyccapbI»

«mppopyccapel» —  cHeluanbHble  OOBEKTUBBI IS
HO/IBOJHOW CheMKH. Pacyer MX ONTHMYECKOW CXEeMbl BeJeT-
Csl M3 YCIIOBUSI KOMIIOHOBKH OOBEKTHBOB C ILIOCKO-TIapal-
JeJBbHBIM WJUIIOMHHATOpOM B Ookce (oTtokamepsl. Abeppa-
M 00BEKTHBOB TIOYTH MOJTHOCTHIO HCIIPABIICHBI.
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Ha puc. 10 nokasan BHemHui BuJ oObekTuBa «I'mapo-
pyccap 3», W3rOTOBICHHOTO ISl (hOTOKAMephl «3OpPKHUi.
OH umeer pe3pboBoe coemuHeHne ¢ (otokamepoir. Cucrema
HaBOJKM Ha PE3KOCTh Yy OOBEKTHBA OTCYTCTBYET, TIyOHMHA
pe3ko u300pakaeMoro MpPOCTPAHCTBA y HEro HACTOJb-
KO BEJMKa, YTO MO3BOJISIET IMPOM3BOAUTH 4YeTKoe (ororpa-
¢upoBanne o6bvekToB, HaunHas ¢ 50 cu u OGonee. Buem-
HEee KOJBIO ISl ymnpaBieHUus nuadparMoii (OTHOCHUTEIb-
Hoe oreepcrue 1:4, 1:56; 1:8; 1:11) BwImONHEHO C
mIecTepHel, OHO WMeeT MpsSMOW 3y0 ¢ MOAyJeM 3arleruie-
HuUg m = 1. JluamMeTp IIECTEpPHH IO HAYAJIBHOH OKpYXK-
HOocTH — 50 mm. IllecTepHs MOXKET OBITH HCIOJIb30BaHA
B OOKCce KaK NPHUBOJ Ui W3MEHEHHS OTHOCHTEIBHOIO OT-
BEpPCTUS 00BEKTHBA.

Jns  dorokamepsr «CtapT» ¢ 3€pKaJbHBIM BHJIOWCKA-
TEJIeM pPACCUNTAaH W W3TOTOBICH CHEIHAIbHBINI OOBEKTHB
st moaBoaHOM cbeMok — «I'mapopyccap 5». Koncrpyk-
s oObektuBa «['mumpopyccap 5» (puc. 11) mno3Bossier
MOHTHpOBaTh €ro B ()OTOKAMEpbl C 3€pKAIBHBIMH BHJOHC-
KaTeJqsIMU. Yroll uzoOpaxeHuss oO0bekTHBa «I mapopyc-
cap 5» Ha Bo3gyxe — 97°; B Bome — 2 B = 70°. Cucrema
HAaBOJKM Ha PE3KOCTh HAa OOBEKTHBE OTCYTCTBYET, TIIyOWHA
pe3ko m300paxkaeMoro mpocTpanctBa — oOT 50 cm mo Oec-
koHeyHocTH. C TMOMOIIBIO €ro JauadparMbl MOXKHO peryiu-
pOBaTh BENMYMHY OTHOCHTEIHHOTO OTBEPCTHSI B JAMana3o-
me: 1:4; 1 : 5,6; 1:8; 1 : 11. BHemHee KOJbLO JIA
ympaBieHuss auadparmoi Tak ke, kak u y «l'mapopycca-
pa 3», WMeeT MIECTepHIO C MPSAMBIM 3y04YaThIM 3arleruie-
HHEM.

«'mapopyccap 5» ObUT HEOJHOKPATHO WCIIBITAH aBTO-
pOM B DKCIEIULMSAX M II0Ka3ajdl B OSKCIUTyaTalldd XOpOIIHE
KauyecTBa. Y OOBEKTHMBA 3HAYMTENBHO HCIPaBJICHBI adeppa-
mun. VckakeHHS O KpasM CBEACHBI K MHHUMYMY, OOBEK-
THB JaeT PaBHOMEPHYIO OCBEIICHHOCTh KaK B IICHTPE Kaj-
pa, Tak ¥ 1O KpasiM.

[lpuMeHeHne TI'UIPOCHEMOYHBIX OOBEKTHBOB  HAaMHOTO
MOBBIIIAET BO3MOXKHOCTH 10/BOJHOTO (ortorpada. Kpome
TOTO, WCIIOJBb30BaHUE BBICOKOYYBCTBUTEIBHON IUIEHKH U
KOPPEKIIMOHHBIX  CBETOGHUIBTPOB  MMO3BOJISIET  (hoTOrpadu-
poBaTh B HEOIATOIPUATHBIX yCIOBHSIX.
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Puc. 10, ®oroobnextus ¢[uapopyceap 3», yeranoBIeHHLI
B annapare «30pRHiy

Pue. 11, Bremnnit suy ofsextura «'ugpopyccap 5»
dome agmopa
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Ocob6eHHOCTH paboThl C 3epKanbHbIMU
BuaouckKaTensiMu npyu nogBoaHON cbeMKe

[IpakTrka moABOAHOTO (oTOorpadupoBaHUs ammapara-
MH C 3€pKalbHBIMH BHIOHCKATEISIMH MOITBEP)KIaeT Ha-
JNEKHOCTh Takux cucteM. OnHako moaBoaHoe (oTorpadu-
poBaHHWE, Kak IPaBWIO, INPOU3BOMUTCS IPH MOHWKEHHOMN
MPO3pauyHOCTH ¥ OCBEIIEHHOCTH B Boxe. IloaTomMy BeckMma
JKENTATeTIbHO TIOJh30BaThCA CHUCTEMaMH 3C€pPKAIBHBIX  BHIO-
UCKAaTeNeH IpH MOJHOCTBIO OTKPBITON nuadparme oOBEK-
TUBA.

IIpu ¢dotorpadupoBaHry C HCKYCCTBEHHBIM OCBEIICHH-
€M W IS TIOJydeHHsl OOJbIIeH TIyOWHBI PE3KOCTH, OOBEK-
TUBBl (DOTOAMmapaToB, KAk NPaBWIO, 3HAYUTEIHHO JHa-
¢dbparmupyrorcsa. Pabota ¢ JIBYXOOBCKTHBHBIMHU Kamepa-
MH, Y KOTODPBIX OOBEKTHB BHJIOWCKATENS BCErAa IOJHO-
CTBIO OTKPHIT, B 3aTEMHEHHBIX YCIOBHSX HE IPEICTABISET
TpynHa.

VY Takux Kamep OOBEKTUB 3EPKAIBHOTO BUIOHMCKATEIS
U OCHOBHOH CBHEMOYHBIH OOBEKTHB HABOAATCS Ha (HOKYC
OHOBPEMEHHO. MaroBasi MOBEPXHOCTh 3€PKAIBHOTO BHJIO-
UCKATeJsl XOpOIIO OCBEIICHA, IO3TOMY H300paKeHHE OT-
YETIIMBO BUIHO M MOXKET OBITH OTPErYJIMPOBAHO IOCTATOY-
HO PE3KO.

OmHako y 3epKabHBIX BHIOHMCKATEICH JBYXOOBEKTHB-
HBIX KaMep HUMCIOTCS U HeJocTaTku. K HuM, B MEpBYHO oOue-
penb, HYXHO OTHECTH MPOCTPAHCTBEHHBIH mapainiakc*,
KOTOPBIl BBI3BIBAETCS TEM, YTO OOBEKTHB 3EPKAIBHOTO
BHJIONCKATEsI W OCHOBHOW CHEMOYHBI OOBEKTHB pacIio-
JIO’)KEHBI HA HEKOTOPOM PACCTOSHUU APYT OT APYTa.

OnHOOOBEKTUBHBIC K€ 3epKajbHBIC (OTOKAMEphl W3-
OaBneHbl OT Tapayniakca. KaapupoBanme W (pokycmpoBaHUe
M300paKeHUss y HUX TPOU3BOIUTCSA HYepe3 OIUH O00BEK-
THB.

Jlns Oonee HamexHOW pabOTBI OJHOOOBEKTHBHBIE (HOTO-
KaMepbl KOMIUICKTYIOTCS OCHOBHBIMH OOBEKTHBaMH C
«peIralommMMmy  auadparmMaMu. B mporecce  HaBOIKHM Ha
PE3KOCTh WM KaJpUPOBAHMs 3CpKajl0 BUIOUCKATENS STUX
KaMep OINMyIICHO BHU3, a quadparmMa 0o0bEKTHUBA MOJTHO-

* Ilapammakc — CMEIICHHE ONTHYECKUX oOceil OOBeKTHBa U
BHJOMCKATES.
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CTBIO OTKPBITa. B MOMEHT SKCHOHHMPOBaHHS 3€pKal0 BHIO-
UCKaTels TIOJHMMAaeTcsi BBEPX, OCBOOOXIas WyTh Ul JIy-
4yell cBeTa, MAYHNIMX 4epe3 OOBeKTHMB K (poToIuieHKe, a jaua-
(parma «mpeITaeT» — 3aKpBIBacTCA IO 3apaHee YCTAHOB-
JICHHOTO TTOJIOXKEHUSL.

®otokamepbl  «Ctapt» U «CamoT»  KOMIUICKTYHOTCS
oobektuBamMu  «lemmoc-44» u «MHIyctap-29», cHaOXeH-
HBIMH «TIpbITatomei» anapparmoii. OmHako Ui TIOABOI-
HOW (orockeMkn «l'emmoc-44» WMeeT HENOCTATOYHBIA YTOJ
M300pakeHHs1 Ha BO31yXe, paBHbIN 40°.

Ammapar  «Ctapt» MoOxeT OBITh HCHOJNB30BaH  JUIS
MOJIBOTHOW  CBhEMKH C  KOPOTKO(POKYCHBIM  OOBEKTHBOM
«Mup-1», yrom wu300pakeHUs] KOTOPOTO Ha BO3AyXe pa-
BeH 60°. OmHako OH He CHAaOXKEH YCTPOHCTBOM «IIpbira-
FolIei» auadparmsl.

YCTPOMCTBO ANA «KHAXKUMHOMN»
anadparmbl o6bekTuBa «Mup-1»

Jisi MOMBOIHBIX CBHEMOK aBTOPOM OBUT CIPOCKTHPOBAH
YW W3TOTOBJICH OTBITHBIH 0Opa3en yCTpOHCTBa «HAKUMHOM»
muagparMel  00bekTHBa «MuEp-1». DTO YCTPOHCTBO MOHTH-
pyeTcs B TEpPMETU3UPYIONIMHA OOKC BMECTE C AammapaTtoM
«Crapt». Cxema ycrpoiicTBa mnpuBeieHa Ha puc. 12. @o-
ToammapaT | BMOHTHpPOBaH B KopIyc Ookca 2, 3aKpBITOrO
KPBIIITKOH 9.

Bo Bpemss mogBOIHOW CBEMKHM IUIOBEI] MPOU3BOJUT Ha-
BOJIKY Ha PE3KOCTh Yepe3 OOBEKTHB C IONHOCTBIO OTKPBI-
Toii nuadparmoir. [l 3TOTO OH TMOJIL3YEeTCS YCTPOKCT-
BoM |, cocrosimmyM HM3 BHHTOBOIO KoJjieca 3, HaCa)KEHHOTO
Ha OOBEKTHUB 6, W BHHTOBOH ImiectepHu 4. YTOOBI CIyCTHThH
3aTBOp ammapara U OTCHATh Kaap, OH HaXUMaeT perdar 15.
[lotsHyB ero Ha cebs, OH MOBOpa4YMBaeT dYepe3 OCh PBI-
gar 13 ¢ pa3BHIKOI Ha KOHIIE.

Peruar 13 perymupyercs mno JUIMHE U IIpeAHA3HAuYeH
s yopaenenus guadparmoit I wm g ynmotpeOieHus
KHOTIKH cITycka 3aTBopa 10.

HwxHuM KOHLIOM pblYar NEIUIIeTcs 3a KalpOHOBBIN
MOBOAOK 16 W mpu MOBOpOTE TAHET €ro U3 KpoHiureiHa 17.
IToBogok duepe3 mnpyxkuHy 12 moBOpauuBaeT XOMyT 3,
JKECTKO MOCaXKeHHBIN Ha 00oiimMy nuadparmer. OboiimMa
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Puc. 12. Knuemarnueckan cxeMa OpEBOJIOB A yOpaBJIeHNsA 00
exTHBOM ¢Mmp-1», BarepMeTHEMpPOBAHHOM BMECTe ¢ AaNapaTOM
«Cra pTH

[— BHpTOBAM NCPERaYa AAA  yOpaslenna IKadoll qeeTaanuy;, I —opunon oan
yopasienun wameEMHol nuadparsotk

qradparMbl  OBOPAYUBACTCS TMPOTHUB YAaCOBOW CTPEIKH [0
OINPEJIETICHHOTO 3HAYEHHUs] OTHOCHUTENBHOrO oOTBepcTHs (4,
56; 8 11 wmm 22). TlomHplii Xoj pbluara paccyuTaH Ha
BCIO UTMHY TIOBOAKA O OTMETKH 22, B 3TOM CIlly4dae IIpy-
)kuHa 12 He pacTaruBaeTcss M paboTaeT Kak KECTKOE 3Be-
HOo. Ecmm ¢ukcatop amadparMbl TOKa)XeT MPOMEXYTOUHOE
3HAUEHHE, TO KOJBLO 5 OCTaHOBUTCA OKOJO Hero. IIpyxu-
Ha 12, pactaruBasich, MO3BOJUT HaXkaTb Ha KHOmKy 10 mpu
MOMOIIHX pbiuara 13.

Ilocne »sxcnonmpoBammsi kagpa ¢ortorpad oOTIyckaeT
peruar 15.

Poruar, mopn medcTBHEM TPYKWHBI CKpy4YMBaHus 14,
CTpEMUTCS BO3BPAaTUTbCS B IE€PBOHAYAIBHOE MOJIOXKEHHE.
IIpyxxuna 11, pacTaHyTas Opu 3KCIIOHUPOBAHUM, MEHBIIEH
JKECTKOCTH, ueM TnpyxuHa 12. OHa COKpaTUTCSI U MOBEp-
HET KOJbLO 5 B HayajbHOE mnosioxkeHue. JKecTkocTs mpy-
uHBI 11 paccumTana Ha TpeOIONCHWE TPEHHS B KOJBIAX
mradparMbl W HATATHBAHME KAllPOHOBOTO  ITOBOAKA-)KHI-
ku 16.

Iynbcanus auagparMel OpU  SKCIIOHUPOBAHWH ~ OYHIET
TOCTOSIHHOM, OHA 3aBUCHUT OT IIOBOPOTA phiuara 15.

HaBogka Ha pe3KoCTs W KaJpUPOBaHHE OOECIICUCHBI
3THM YCTPOMCTBOM IPH OTKPHITOM O0OBEKTHBE, MAKCHMAJIh-
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HOE 3HAaYEHHE OTHOCHUTEIHHOTO OTBEPCTHS KOTOPOTO PaBHO
1:2,8.

YcraHOBKAa HYXHOTO 3Ha4YeHHs Jauadparmel, 3aBHCH-
LIET0 OT OCBEIIEHHOCTH, MPOM3BOJAUTCS MOj BojoW. Bo Bpe-
Ms TOABOAHOM (oTtockeMku Qotorpad, momagas U3 Oolee
OCBEIIEHHOTO Yy4YacTKa B MEHEE OCBEIICHHBIH, MOXXET Me-
HATh 3HAUEHHE OTHOCUTENBHOrO oOTBepcTHsa. JliIs 3Toro
HEOOXOJUMO TIOBEPHYTh MAaxOBHK &, CBs3aHHBIH dYepe3 OCh
¢ KOHM4YecKod miectepHed. KoHuueckas IecTepHs CLEIUIs-
eTcs ¢ 3yOuaThiM CEKTOpoM 7 Ha (QHKCHpyeMOM KOJIbIE
muadparmel.  [ToBopoToM MaxoBHKa & TiepeMemaroT 3yoda-
TBIA CEKTOP 7 110 TpeOyeMol OTMETKH AradparMsbl.

Cucrema mpuBoaa kK auadparme B Ookcax aisl ammapa-
ta «CtapT» OBUIa TpOBEpEeHa B HECKOJIBKUX JKCIICAWIIIAX
TPYNIOH TONBOTHBIX HccienoBaHnil  «COIO3MOPHUUTIPOCK-
Tay. Pe3ynpTaThl TMPOBEpKH IMOKA3alH, YTO TOABOIHOE (Ho-
TorpapOBaHME amlIapaTaMd C 3€PKAJbHBIMHA BHIOWMCKA-
TENIMH HAMHOTO YIIPOIIAeTCS MNpPH HAJHMYNH Ha OOBEKTHBE
YCTPOWCTBA IPBITAIOIIEHY, WIIN «HAOKUMHOW» TruadparMsbl.
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Kak YK€ TOBOPHJIOCH BBIIIE, OOBIU-
Has (hoTocreMouHas ammaparypa
3aKJTFOYAeTCs B TEPMETH3UPYIOIIHE OOKCHI.

B Hacrosimiee BpeMsi M3BECTHO HECKOJIBKO KOHCTPYKLMH
MOJBOAHBIX aNMapaToB, CICIHAIBHO W3TOTOBICHHBIX IS
noABOAHOW cheMku. OpmHa W3 MepBhIX — (hpaHIy3cKas Ka-
Mepa «Doto-Kamunco» BeimymieHa u3BecTHoW (upmoii Cru-
POTEXHWK, 3aHUMAIOIICHCS pa3pabOTKON JIETKOBOIOIA3HOTO
cHapsbkeHus. Kopmyc ¢oroanmapata mnpencTaBisieT co0oit
IPOYHYIO KOpPOOKy, KOTOpas H30JHMPYET BHYTPEHHIOI KOH-
CTPYKLHIO Kamepbl OT BOJbL. Bce mNpUBOIBI yIpaBiICHUsS
VILUIOTHEHBI CANTbHHUKOBBIMU YCTPOWCTBAMH M BBIBCICHBI Ha
Koprryc  ¢oroanmapara. Onthka oO0bekTHBA (HOTOKaMEphI
HE COINPUKAcaeTcs BO BpeMS CBEMOK C BOJOW, ITOITOMY
«®Doro-Kamnmico» TPUMEHMM HE TONBKO ISl  TOABOJHBIX
CBEMOK.

Anmapar Obul WcIbITaH Ha rimyomHax 1m0 80 m u mo-
Ka3aJI XOPOIIXE IKCILTyaTallMOHHBIC Ka4eCTBa.

Hanmuame mmpokoro accopTuMmenta oOOBIMHONW (HOTOCH-
€MOYHOU ammapaTypsl, KOTOPYIO BBIIYCKaeT OTEYECTBEHHAs
MPOMBIIIUICHHOCTh, TpeOyeT TIAaTeNbHOTO BBHIOOpA KaMephl
JUISL TIOABOJHOW cheMKH. OcTaHOBMMCSI mHojapoOHee Ha CIio-
cobax repmerusanmu (OTOKaMep U TPeOOBaHUAX, MpPEHb-
SBISIEMBIX K (pOTOKaMepam, MPUTOMHBIM U MOIBOAHOTO (hO-
TorpadupoBaHusl.

nnﬂ ¢doTtorpadupoBaHus IO BOJOH,

Bbi6op choToannapata Ana cbeMku nog Bogoun

doTokamepa, HCIONb3yeMasi s ChEMOK TOJ[ BOIOM,
OCHAII[AETCSI CBETOCWIBHBIM M KOPOTKO(POKYCHBIM OOBEKTHU-
BOM.

Kpome TOro, Ha Heil MOHTHUPYETCSI MHHHUMAJIBHOE KOJIHU-
YECTBO HAICKHO pPabOTAIONIMX NPUBOJOB yrpaBicHus. Ha-
XOJSICh B HEOOBIYHBIX YCIOBHUSAX, MOJ BOAOH, dororpad moi-
JKCH BO3MOJKHO PEKe OTBIIEKATHCS IS HAJIAIKU U PeTyITH-
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poBKH (oTokamepbl. HanesxHOCTh paboThl (OTOKaMEpHI MO
BOJIOW — OJIHO U3 OCHOBHBIX YCJIOBHI MOABOAHOTO (hoTorpa-
¢upoBanus. Eciam B Ha3eMHBIX YCIOBHSIX JOCTYH K (OTO-
KamMepe He 3aTPyJHEH, TO TPH IOJBOJHBIX ChEMKax HeoOxo-
JMUMOCTh JIOCTYTla K H30JIMPOBaHHOMY OOKCOM (hoToammapa-
Ty BBI3BIBACT, KaK IPaBWIIO, NPEKpAIICHHE NOABOIHBIX pa-
0OT W BBIXOJ] BOJIOJIA3a HA IOBEPXHOCTb.

U, xoHeuHo, (oTokamepa IO/DKHA OBITH OCHAIllEHa Ha-
JSKHBIM BHIOHMCKATENIEM, ITO3BOJISIIONINM TIONB30BATECS KM
nox Bojoi. Kak mokasan onbIT moaBomHOro ¢ororpadupo-
BaHus Ha miyOmHax a0 100 m, HauOoNbIIee YHCIO OMUOOK
npu (HOTOCHEMKE TMOJYJaeTCs H3-3a HECOBEPIICHHOW KOHCT-
PYKIIUU BUIOUCKATEIICH.

CoBpemeHHbIC (POTOKAMEpbl IO THUIIAM BUIOMCKATEICH
JIensTcs Ha aBe rpymnbl: 1) (oTokaMepbl ¢ ONTHYECKUM
BUJIOMCKATENleM W JajJbHOMEpoM; 2) (OTOKaMepsl C 3ep-
KaJIbHBIM  BHIOWCKATEJIEM, SBIAIOMIMMCS  OJHOBPEMEHHO
U TATbHOMEPOM.

®doTokamMepbl TMEPBOM TPYMIBl WUMEIOT BHIOHCKATEIH,
CMEIICHHBIE OTHOCHUTEIHHO ONTHYECKOH OCH OOBEKTHBA; IIa-
pajulakc, BBI3BAHHBIM OJTHM CMEUICHHEM, OBIBAaCT HHOT/A
3HAYUTCIBHBIM. J[AIBHOMEPBl y O3THX KaMep MEXaHHYCCKU
CBSI3aHBI C OOBCKTHBAMH, M OLIMOKH TpH (HPOKYCHPOBAHUHU
W KaJpHUPOBAHMM MOTYT OBITH BBIABIECHBI TOJNBKO IOCTE 00-
pabOTKH IJICHKH.

OnbITEl 10 HW3rOTOBJICHHUIO TEPMETU3UPYIOIIUX (POTOOOK-
COB TOKAa3aJId, YTO BHUIOUCKATCISIMH U JalbHOMEpaMu (o-
TOKaMep TMepBOW TPYIIBl ITOJH30BAaTECS B OOKCaX HEBO3-
MOYKHO.

Jeno B TOM, YTO HM300paKCHUE B ONTHUYCCKOM BHJIOKC-
KaTene coKycupoBaHO Ha paccTosHud 1,5—2 cm ot doTo-
anmapata. Ha 3To paccrostHWE OODKEH NPUOIM3UTHCSA Tia3
CHAMAIOIIET0 K BHIOHWCKaTemo. Ho Taza BomomasHOTo
CHCLUANINCTA, 3allUINCHHBIC IIUIEMOM WM MACKOHW, ynae-
HBl OT (oTobokca Ha paccrosaue 10—20 cm. Tlostomy
n300paKeHWsl B BHJOWCKATeNle OH HE BHIUT. JTO 00CTO-
ATENIBCTBO ~ MCKITIOYACT BO3MOXKHOCTH HCIOJIB30BAHUS  OII-
TUYECKOTO BHIOHMCKATENs IPU IOABOTHOM (oTorpadupo-
BaHHU.

Jlns ¢dorokamep Takoro THMA OOBIYHO MPHMEHSIOT pa-
MOYHBIC BHAOWCKATEeNHW, CMOHTHPOBAaHHBIE Ha BEpXHEH
KpbIlike Gporobokca.
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PamounbIii BHIOMCKATENb HMMEET 3HAUUTENIBHBIM mapai-
JIAKC, OMpPEACIACMBIA CMCIICHUEM ONTHYCCKOH OCH OOBEKTH-
Ba OTHOCHTEIIFHO OITHYECKOM OCH BHIOHCKATENs. JTO He-
COBIIAJICHUE OCEW BBI3BIBACT CHCTEMAaTHUYECKHWE OIMMOKH TP
(doTtorpadupoBaHur  OIU3KO  PACIIOIOKEHHBIX OOBEKTOB.
Kpome TOro, pamMOuYHBIM BHUIIOMCKATEIICM HEBO3MOXKHO IOJIb-
30BaThCs IpH (DOTOChEMKAX B BOJAX C HU3KOH mpo3pau-
HOCTBIO, T/I¢ TPAKTUYECKH OTCYTCTBYET OCBEUICHHOCTh. Kak
W3BECTHO, B TAaKWX CIy4asx IpPH TOJABOTHOM QoTorpadupo-
BaHUM YIOTPEOISAIOT MPOCBETICHHBIC IPHCTABKU, KpeIs-
mecss K Gorobokcy. Bo03MOXHOCT HpocMaTpuBaHUS
o0BeKTa CKBO3b (POTOKaMepy M TPHUCTABKY IMPH PaMOYHOM
BUJIONCKATEJIE TIOJHOCTHIO NCKITIOYAeTCS.

OcobeHHOCTBIO (pOTOKaMep BTOPOW TIPYIIIBI, Jienaronieit
uX Haubojee MPUTOMHBIMH JUIS IOJBOJHOW (POTOCHEMKH, SIB-
JSETCS ONTHYECKOE YCTPOWCTBO 3EPKATBHOTO BHJIOWCKATE-
na. Y OSTHX KaMmep IIOJHOCTBIO OTCYTCTBYET TMapajulakc, a
(hoKycupOoBKa M pe3ynbTaThl JuadparMUpOBaHHsS OOBCKTHU-
Ba HAXOJATCS MO IIOJIHBIM KOHTpOJeM (doTorpada.

3epKabHBI BHIOUCKATENh Y KaMep JTOW TPYNIbI CO-
CTOWT W3 CIEAYIOIINX OCHOBHBIX YacTeW: OTKHABIBAIOIIE-
rocs 3epKaia, IUIOCKO-BBIMYKIONW KOJUICKTUBHOM JIHMH3BIY;
NSATUTPAHHOW TPHU3MBI, TaK HA3bIBAEGMOW IIEHTA-TIPU3MEI;
TPEXJIMH30BOT'O OKYIISIPA.

PesynbpTaThl ananmmM3a yCTpOWCTBA BHJIOWUCKATENS W pa-
OOTBI CYIIECTBYIOIIMX OTCUCCTBEHHBIX (HOTOKAMEp TMOACKa-
3alid, 4YTO HamOoJiee IIOJHO STHM TPEOOBAHUSIM OTBEYAIOT
(dhorokamepsl «Ctapty», «3eHUT» U «CalroTy.

®oroanmmapar «Crapr» — paipHelee pa3BuTHE (POTO-
annapata «3eHuT». OH paccuuTad Ha 35 mm MIEHKY
¢ dopmatom kagpa 24 X 36 mm. LTtopHbIil 3aTBOp, COJIO-
KAPOBAaHHBIM C YCTPOWCTBOM /ISl HEpeBOAa IUICHKH, HMEET
JMamna3oH BbIIEpKEK OoT 1 70 1/1000 cek. B3sBox 3aTtBOpa
OCYILICCTBIIICTCS. PHIYaroM, BMOHTHPOBAHHBIM B CYCTUYHK
KaJIpOB.

* YV HEKOTOPHIX KaMep STOW TPYIIEl B LEHTPE MAaTOBOM ITO-
BEPXHOCTH KOJUICKTHBHOM IJIMH3BI HAXOOUTCS (HOKYCHPOBOUHOE
ycrpoiictBo. OHO COCTOMT W3 IBYX IEPECEKAIOMIMXCS IMPO3PavHBIX
KIHHbEB. DOKYCHPOBOYHOE YCTPOUCTBO OCOOEHHO ymOOHO, Tak Kak
HE CBS3aHO HHKAKMMH pHUAaraMd ¢ MEXaHH3MOM BBIIBIDKCHHS
00BEKTHBA W HOPMAbHO JEHCTBYeT ¢ JIIOOBIMH CMEHHBIMH
00BEKTHBAMU.
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Pmc. 13. Cxema 8epHAJBHOTO BHJ[OHCKATON
dororamepu «Crapry, BARIIOYeHHOH B TepMe-
tasupyomui  dorobGoxe «I'mmgpo-crapT»

i— offberTHR; 2—OTKAALBAOIEECA BepKano; J—IMeH-
Ka; 4 — KOMIeKTHRHAA JuHsa ¢ QORYCHPYOOIAM YCT-
poficreoM; § — cMOTpOBON BImoMmEEaTop B OGOKCE;
§—YyIIoTHEeHME;, 77— OATHrpAHHAA MPHSMA a'ApO-
crapra®; & — (oroGoxKc; §— MacKa NNOBNA

Onrtudeckass cxema ¢orokamepbl «CTapT» IO3BOJSET
BHOUPOBATh W (POKYCHPOBATH MO MATOBOMY CTCKIY W OII-
TUYECKOMY JIaIbHOMEPY B KOJUICKTHBHOM JIMH3E.

®oroammapar («CtapT» KOMIDIEKTYETCS CBETOCHIBHBIM
KOPOTKO(OKYCHBIM 00BEeKTHBOM «Mmup-1» (dokycHoe pac-
crossaue — 37 mm; OTHOcUTenbHOe oTBepctue — 1 @ 2,8;
yroy mojis 3penuss — 60°; npeaeabl GOKYCHPOBKH — OT
0,7 nmo OeckoHewHOCTH). BpIcokas paspemiaromias Ccrocoo-
HOCTh (45 NUHUWHA B IEHTpe MOoJsA;, 25 NTWUHUH Ha Kparo
MoJisi) B COYCTAHWU C 3CPKaJbHBIM BHUAOHCKaTenIeM (OTo-
KaMephbl Jal0T BO3MOXKHOCTh YCHCHIHO MPUMEHSTh «Mup-1»
TIpH TIOJIBOTHOM (hoTOTrpaupoBaHUM.

®dukcupoBanHas guadparMa oObekTHBa «Mup-1» co-
3aeT TPEANOCHUIKH s MOHTaXa B H30JHUpYyIOmeM (oTo-
0OOKce YCTpOWCTBa «mphIrarolneii» auadparmel. Takas KoH-
CTPYKIHSI TIPH HAJIAYUM 3EPKAIbHOTO BHIOMCKATENs Ha-
MHOTO TIOBBIIAET BO3MOXKHOCTH (DOTOCHEMKH MOJ BOJOIL.
IIpy TNOHMKCHHONH OCBCIEHHOCTH TIIOJHOCTHIO OTKpBITAs
mepeln ChEeMKOW JuadparmMa CUIbHO VIPOMIACT KakK Kaj-
pUpOBaHHE CHUMAeMOro OOBEKTa, Tak U (POKYCHPOBKY
00BEKTHBA.
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®dortokamepa «CtapT», B OTIMYHE OT (HOTOKAMEPHI
«3eHnT», WMEET CHEMHYIO IIATUTPAHHYIO NPU3My M Tpex-
JIUH30BBIA OKYJISIp. 3aMeHa JTOW CHUCTeMBI OJHOW TPU3MOI
MO3BOJISIET JIOBUTh (OKYC ¢ HM300pakeHHEM Ha PaCCTOSHHH
10—25 cm ot horokamepsr (puc. 13).

Bokc ana dotoannapata «Ctapt» — «'mpgpo-crapT»

Coueranne CHCTEMBl HABOAKH Ha PE3KOCTh M KagpHpO-
BaHUE uYepe3 OOBEKTHB, BBICOKHE ONTHYECKHE KadecTBa
00BCKTUBA, HAJCKHOCTh KOHCTPYKLHUH, YIAOOHOE pPacmoio-
JKeHHE NPUBOJIOB YIPABICHHUS W JAPYrHe€ TEXHUYECKHE IIO-
kazatens anmapata «CTapT» CHITpajld OCHOBHYIO POIIb
B IPOCKTHPOBAHWUU M H3TOTOBICHUU MOJEIU OOKca s
aTot ¢orokamepbl (puc. 14). DOrta Monmenb Ha3bIBaeTCS
«'mapo-ctapt». OH HMEET MNPUCIOCOOJICHUE IS OITHYC-
CKOM HABOIKMA Ha PE3KOCTh M TAaKOE PACIOJIOKCHUE IPH-
BOZIOB YIIPaBJICHWs, KOTOpoe obecreunBaeT YIAOOHYIO H-
aBOAKY Ha PE3KOCTh, KAAPHUPOBKY M CIIyCK 3aTBOpa
ammapara.

Bokc oTnmdaeTrcss cpaBHUTEIBHO HEOOIBIIMM BECOM.
Bes ¢ortoanmapara oH Becut 4,2 k2, ¢ ammapaToM —
5,1 ke. TlnaBydecth Ookca Oe3 kamepbl B pabodeM COCTOS-
HuM paBHa +100 2.

PasnoBugHocTh «['mapo-crapta»y — (OTOOOKC C yCT-
pOMCTBOM it OBICTPOTO MOHTaXa (POTOKAMEPHI.

IIpucnocobienrie UIsi ONTHUYECKOW HABOIKU, TIPHUMeE-
HEHHOE B KOHCTPYKIIMK OOKCa,— MATUTPaHHAS MPU3Ma H
JWH3a JBYKpaTHOro yBenwveHus. [lpusma xkpenutcs
B rHe3zme ammapara «CTapT» B3aMeH MEHTAIpU3MBI C OKYJIS-
POM W CIYXHT I HalpaBICHHS JIy4ed CBeTa, MIYIIHX
yepe3 00bEKTUB K a3y dotorpada.

B cmyuae, xorma B KphHIIKY OOKCa BMECTO IUIOCKO-TIa-
PAJUIENLHOTO CTEKJIA KPENUTCS JIMH3 JIBYKDATHOTO  YBEIH-
YCHHS, YCTAHABIMBACTCS OTYETIMBOC u306paxeHne B /3
HATypaJbHON BEMWMYMHB (TIpH TUIOCKO-TIAPAJLIEIHHOM  CTEK-
ne M3006pakeHHe MMeeT pasMep /; HATYpaNbHOH Ben-
yuHbBI). Bes onTHyeckas cucreMa JaeT MpsMOe, BUAUMOE U
00paTHO OPUEHTHPOBAHHOE M300paKECHHE.

Pacmonoxenne mpUBOMOB YHPaBICHHS y BCeX OOKCOB
IUIS TOABOHOTO (poTOTpaupoOBaHUsI — OJIMH U3 BaXKHEW-
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mux (aKTOPOB, ONMPEICIAIOIINX MaHEBPEHHOCTH IIPH ChEM-
K& W KayecTBO CHUMKOB. Eciu, kK mpumepy, pydkd yIpaB-
JICHHWS [IKallaMd MeTpaka oOObeKTHBa u jauadparmsl
HaxXoOATCs Ha mepenHeil maHemwm OoKca, TO ISl HaJlaIKU
ero TpuXoAuTcs moBopauuBaTh Ha 180°. B Takoit MomeHT
dotorpad BEIHYXICH OTPBIBATHCS OT BHJOWCKATEINs, ClIic-
JIOBAaTEIIbHO, OH TEPSET BpPEMs, a 3a4acTyi0 M CHHMAaeMbIH
00BEKT.

Becema BakHYIO pONIb WrpaeT W IPAaBWIBHOE PAaCIOo-
JKEHHE phluara cmycka 3aTBopa anmapata. OH IOJDKCH
OBITH PACIIOJIONKEH TaK, 4TOObl (oTorpad MOr ympapiiTh
UM OIHHWM TalblleM 0e3 OoTphiBa pyku oT Ookca. Kpome
TOTO, HYXHO YYUTHIBATh, YTO HE HCKIIOYCHA BO3MOXKHOCTH
paboThl MOJ BOJOM B THAPOKOMOWHE30HE, MEPYATKH KOTO-
pOro HAMHOTO CHIDKAIOT YYBCTBHUTEIBHOCTh M THOKOCTH
MaNBIEB PYK.

OnucaHHbBIE BBIIIE HENOCTATKH HAONIOMAIOTCA ITOYTH
y BCEX CYHIECTBYIOIIUX OOKCOB. [Io BO3MOXXHOCTH 3TH He-
JIOCTaTKM B HOBOM BapHaHTE YyCTpaHEHbl. HamHoro ympo-
CTUJIO KOHCTPYKIIMIO OOKCa OJHOBPEMEHHOE WCIOJb30-
BaHWE KaJPHPOBAHMS W ONTHYECKON HABOJAKH dYepe3 00b-
CKTHB.

[IpuMeHsiss BUHTOBYIO Mepefady Kak HmpuBoja s (oky-
CHPOBKH OOBCKTHBA, YyNallOCh BBIBECTH PYYKH YIIPaBIc-
HUs Ha OOKOBYIO CTEHKY OOKcCa NMpH MallbIX TabapuTax Iie-
penaun. Ilpum mepematoyHoM oTHomeHWH, paBHOM 0,43,
perynupoBanue o0bekTHBa 0T (0,7 M 10 OECKOHCUYHOCTH
OCYILECTBIISICTCA 3a 1Ba 000OpoTa PYKOATKM mpuBoja. s
KOHTPOJIA 32 METPaKOM Ha BHEIIHEH YacTH BHUHTOBOTO KO-
jleca HAHOCSTCS IIKAalBl, a Ha PYKOATKE TPHBOJA — PHUCKa,
YKa3bIBAKOINAs TOJI0KCHUE 0OBCKTUBA.

Hammume Ha OOBeKTHBE «MUp-1» (UKCUPOBAHHOW aMa-
(bparMbl  TIO3BOJISIET OBICTPHIM TEPEOPOCOM phluara TOJHO-
CTBIO OTKPBIBATh W 3aKphIBaTh JuadparMy A0 HYKHOTO
TIOJIOJKCHHSI.

[IpeumyriecTBa pHIYaXKHOTO B3BOJA 3aTBOpA ammapa-
ta «CTapT» MOJHOCTBIO WCIIONB30BAaHBl TIPH KOHCTPYHPO-
BaHWU MpPHUBOJA B3BOJa. MOXXHO, HE OTPHIBAsICh OT PYyKO-
SATKA TPAHCHOPTUPOBKH, OCYIICCTBHUTH IBYMS-TpEMs Kada-
TEJIbHBIMU JIBIXKCHUSAMHU OOJIBIIOrO TMaibla MPaBOH PYKH
B3BOJI 3aTBOpPa C OJHOBPEMEHHOW MEPEMOTKOW TJIEH-
k. Cyck 3aTBOpa KaMephl MPOU3BOAUTCS yKa3aTeIbHBIM
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Puc, 14, l'epmermsmpyromme gotoGorcer «l'mupo-crapr 1» (cmesa)
u lmppo-crapr 2» (cupasa)
Domo asmopa

majblleM MpaBoil pyku 0Oe3 OTphIBa OT PYKOSTKH TpaH-
crnoptupoBku. JloctaTouHas cBoOojma ICUCTBHS PyK obec-
MEeYNBACT HAZEC)KHOCTh PabOTHl B PE3MHOBBIX NEpYaATKAX
THIPOKOMOUHE30HA.

Ha mepemHeit wacTH Kopriyca BBIOJHEH (pIIaHEN aua-
merpoMm 115 X 77 mm, X KOTOPOMY KpEHUTCS HpPH MO-
MOIIY IAai0bI WK OJICHIBI CTEKIIO WLTIOMHHATOPA.

IIpu skcmryatanuu OOKca TO HAJUYHIO ITY3BIPHKOB
BO3/yXa, BBIXOJIIET0 M3 HEro B BOJE, MOKHO CyOUTh O Ha-
JIe)KHOCTH COEJUHEHHWH Ookca. B maHHOM ciydyae MOXXeT
OBITh HCIIOJIB30BAaH OOBIKHOBCHHBINH BCJIOCUIICIHBIA HUII-
rmens. HakaunBas OOKc, IPOBEPAIOT MEpe] MOTPYyKEHHEM
€r0 COeTMHEHVIS.

B HwkHell yacTu Kopryca ciieBa NOMENIEH IPUBOJA Ha-
BOJIKH Ha PE3KOCTh, CIpaBa JIBYMs IIMHIbKAMU MOXKET
OBITh TIPUKPEIICH KPOHINTEHH il OOKca SJICKTPOHHOH
JAMITBI-BCTIBIIKHA (cMOTpUTe puc. 14). B camoil HIKHEH
YacTH KOpIyca MMeEeTcsl ymnopHas OOOBIIIKAa CTSHKHOTO
BHHTA.

Pama cTsKHOTO yCTpOMCTBA KPBIIIKA M KOpITyca B Iep-
BOM BapHaHTE KPEMUTCS IBYMsI BHHTAMH ¢ OOKOB KPBITIIKH
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(BUHTBI SBISIOTCS MWIMHAPUYECKUMH IMApPHUPAMH PaMBI).
Kpeimka x KOpHyCy NPHKHUMAETCs OJHHM CTSDKHBIM OO0JI-
TOM, KOTOPBIH 3aTATMBAaeTCs BpPY4YHYyrO. Ppruar Oosta —
HEPa3bEeMHBIM, YTO OCBOOOXKITAeT OT MPUMEHEHUs B pado-
YUX YCJOBHAX BCIIOMOTAaTeIbHOTO HHCTpyMeHTa. Ilomepe-
YUHA CTSKHOU paMbl — TaBPOBOT'O CCUCHUSI.

Kpbimika ¢ kopmycom B mnepBoit mogenu «Il'mapo-
crapta 1» coemMHSETCS TPOCTBIM 3aMKOM. B 3TOH KOHCT-
PYKIMH KpPBIIIKa BXOIWUT B KOPIYC, a MEXIy HUMH IOME-
nraercss JIMOO pEe3WHOBas IPOKIAJKA KBaJpaTHOIO cede-
Hus 3 X 3, nu00 PE3UHOBBIA JKTYT AMAMETPOM OT 3 JI0
5 mm (puc. 15).

Bo Btopom Bapmante «[mapo-ctapta 2» KpBbIIIKa MpH-
JKUMAETCs K KOPIyCY 4Yepe3 PEe3MHOBYIO MPOKIAIKY, KOTO-
pas TpPUKICUBACTCS K KPBIIIKE. B 3TOM BapuaHTe H3Me-
HEHO 3aXUMHOE YCTpPOMCTBO. BMecTo ymopHOTO BHHTa (CM.
puc. 14, 7neBblii OOKC) TIPUMEHEHBI JBE PYKOSITKH
C IKCUCHTPUYHO TMOCAKCHHBIMH HAa HHUX HAKUJIHBIMH KPHOY-
Kam#u (cM. puc. 14, mpaBblit 60KC).

3aKMMHOE YCTPOWCTBO (UKCHpPYETCs IByMs InTHdTA-
MH, TPEAOXPAHAIONIUMU €ro OT CIy4YailHOW pasrepMeru-
3aIHH.

O0a KperuieHHs KPBIOIKA U KOpIyca OOKCOB BO BpeMs
UCTIBITAHWIA W JKCIUTyaTallud padoTald HAJeKHO, MOJIHO-
CTBIO TepMETH3UPYS hoTokaMepy Ha TiryomHax 1m0 50 .

Bbonee ynmoOHOW B OSKcIUTyaTanuM oOKas3ajgach BToOpas
KOHCTPYKIMS C JBYMS HAKAJHBIMH pydkamMu. MOHTax
U JEMOHTaX KaMepbl B 3TOM CIllydae OCYIIECTBISICTCS 0Oe3
ycunwus, ObICTPO M YI0OHO.

Jnst koHTponst 3a paboToil (oTOKaMepbl W HCIIOJB30-
BaHUS ONTHYECKOTO BHUJIOWCKATENS B 3aJHCH YacTH KPBIII-
KM ToMelleH (iaHen A JIMH3BI JBYKPATHOTO YBEIHYe-
HUs. CBepxy KpPBIIIKK PACHOJOXKEHBI: HITIOMHHATOp JAHa-
MetpoM 44 X 24 mm IS KOHTPOJIA 3a TPaHCIOPTUPOBKOH
IUICHKH W phblYar JUisi B3BOJA 3aTBOpPAa W IEPEMOTKH IUICH-
ku. Ha OOKOBOH IMOBEPXHOCTH KPBIMIKKM HAXOJUTCS phlYar
IUTS CITyCKa 3aTBODA.

IIpwxuMHBIE MAWOBl WLTIOMHHATOPOB KpPEMSATCS  CO-
OTBETCTBEHHO TpEMs TaikaMH 4Yepe3 IIMHIbKH K KOPIYyCY.
OTO KpeIUICHHE HAJEKHO, OHO PABHOMEPHO W IUIOTHO NpHU-
JKUMAeT PE3WHOBYI0 NPOKIAAKy M yIOOHO TpPH MOHTaXe
1 IeMOHTaxe 6okca (cM. puc. 15).
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IlpuBonsr  ympaBieHUs
CMOHTHPOBAHBl Ha  TPO :

CTCHIINX CaJIbHUKOBBIX PRI
VIUIOTHEHHSIX — PE3UHO- % 5 |
BEIX KOJBIIAX KPYTJIOTO o — ﬁi_ = Ry

ceuenns (puc. 16). Ta- ;\1

Kasi CHUCTeMa YIUIOTHCHHS
Tmokaszajia ce0s ¢ JIydmiei

CTOPOHBI IIpM  DKCILUIyaTa- [’H& 15, DAEMEHT TOPMOTHIATIHIT
MU KaK B MOpCKOﬁ TaK Gowea «Cmpo-crapTy — Pe3sHHOBASA

. ’ LpORAajiKa MeHASIY KPLINKOi ¥ Kop-
U B pCYHOU BOJAC HaA IIy- rycoM Gorea

6une 10 50 m

doToKamepa KpenuT-
¢ K Kopmycy Ookca dYepe3 KpOHIITCHH, KOTOPBIA IBYMS
FaﬁKaMH, 3aBUHYUBAIOMIUMUCA Ha IOIWJIBKA BpPY4YHYIO,
NPWKUMAeTCs K TpWiInBaM B Kopiyce Ookca. B MomeHT
KpEIUTeHHUS KPBIIIKH K KOPITyCy OOKca BCe IPHUBOBI aBTO-
MaATHUYCCKH BCTarOT Ha
CBOM MECTa.

Kopmyc u KpBIIIKa
OoKca OTIMTHl U3 AIIOMU-
HueBoro  cmiasa.  Ilno-
CKOCTb pa3beMa KpPBIIIKA
h KopmyCa cCMelieHa OT-
HOCHUTCIIBHO IIJIOCKOCTH
ONTHYECKOH OCH OOBEK- Prnc. 16. Daement repMeTnsanmn
TuBa Ha 15° (CM. puc. 12) n'u_-litul CIZ.J‘L‘I,II‘[N'J-l)'J'il[.r'l ¥ = L‘.é-l.l'!r'llllll([b'
BOE. YINIOTHOHWE OCell JIA NpHBO-
CDOpMLI KPBIIKK M KOp- gos  ynpasaemna  QoroxraMepoil
Hyca BI)IHyKHBIe’ pvaI/I_ ﬂf.'lil}]]‘”. Peanuonoe HOJBIO ¢ Hia-
TATOM BCTABIHETCH BO BIYIKY;
TaHHBIC Ha OaBJICHUE BO- yupyroii meopMaIiE pesmHL oc-
Abl 10 10 amm npu TOJ- TATOYH0, YTOOH BHJIOPARATD BHENT-
[IHHe CTEHOK JIATBS gee jpasaesme go 100 amwm
5-6 ym.
Jeranu Ookca H3r0-
TOBJICHBI U3 AIOpAJIIOMU-
HHUs W IMOKpalICHBI MAacJISHOM >MalieBOi KpaCKOﬁ C mpcaBa-
PUTCIBHBIM aHOJAUPOBAHUCM.

B mensax wu3bexaHuss KOPPO3WUHBIX IMPOIECCOB, BBI3bI-
BAa€MbIX MHKPOTOKaMH, BO3HHUKAONIMMH B MECTaX KOHTAaK-
TOB JBYX Pa3JIMYHbIX MCTAJJIOB, NOMCHICHHLIX B MOPCKYIO
BO4Yy, JA€Talu OOKCOB H3rOTOBJISIOTCS W3 OJJHOPOAHOTO Ma-
T€puraia. Hcknarodeane COCTaBISAIOT KpEHIEIKHBIC U3 ACTUA:
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BHHTBI, OOJTHI, MIMWJIBKH, OCH, M3TOTOBJICHHBIE H3 COPTOB
HECPIXKABCIOIIMX CTaJlcl, HE TMOJBCPKCHHBIX KOPPO3HH B
MOPCKOM BOJE.

B oTBepcTHS WIUTIOMHHATOPOB BCTaBIEHBI IUIOCKO-TIA-
pajuienbHbIe MIJIWHAPUYECKHE JIUCKH W3  CHIUKATHOTO
crekina Mapku «Kpon-8». Ilnockue MOBEPXHOCTH CTEKOI
WJUTFOMHUHATOPOB MOJUPYIOTCS.

OnucaHHble BBINIE BapUaHTBI OOKCOB IS TIOJBOJHOTO
(doTtorpadupoBanust paspaboTaHbl TPUMEHHTEIBHO K Ka-
Mepe «Ctapt». OIHAKO TPU HE3HAYUTEIBHOM H3MCHCHUU
CHUCTEMBI MPHUBOJOB YIPABJACHUS M MPH HAJTUYHH PaMOYHO-
ro BHJOHCKATEIS 3TOT OOKC MOXHO HCIIOJIb30BaTh TaKXKe
u s kamep tama «3eHuT», «DP3]», «3opkwuity, «Kuepy,
«JIenunrpany.

Mpo4yHOCTHbLIE pacyeTbl UnIrMUHaTOpoB poToboKCca

[Ipo4HOCTh HIUTFOMHHATOPOB (POTOOOKCA MOXKHO paccyu-
TaTh 1O METOAY, pa3pabOoTaHHOMY NPOOJIEMHOH JabopaTo-
pueit ontuku JINTMO. IIpu 3TOM UCXOAUTH HANO W3 YCIO-
BUI TOTPYXCHUS KaMepbl HA pasiuyHble TIyOWHBL B Ka-
YeCTBE MpPHUMEpPa PACCYMTAeM IMPOYHOCTh HIUTFOMHHATO-
poB (POTOOOKCA, HM3TOTOBJICHHBIX KaK IUIOCKO-TIapallieiib-
Hble IJIACTHHBI U3 OINTHYECKOro crekina mapku «KpoH-8»
(puc. 17).

[Ipu pacuere HCMOIB3YEM CICAYIONUEC BEIUYUHBI:

I — pagmyc WIIIOMHHATOpa, OrPaHu-

YEeHHBIN YIJI0M 3pEHUS 00BEKTHBA..... 35 mm
I' - yrox mpelioMJIeHHS Jiy4a CBETa
B TJTACTHHE ©.uvvvvnneiiiinneeeninneeeninnneeenens 31°

P - maBmenue Boasl Ha rayoune 100 ... 10 xe/em?
Ojs. - JOTTYCKaeMblIe HAMPSHKCHHS HA W3-

rud B crekie mapku «Kpon-8»..... 7.5 ke/mm?
u - xodbdunuent Ilyaccona... ... 0,209
E - MOIYIb YIPYTOCTH .. ierieinierrainaanennn 8,23 ke/mm?

[IpuHUMAas NSATUKpATHBIN 3a1ac MPOYHOCTH, UMEEM:

[Ous] = 7,5/5 o= 1,5 ke/mri’.
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Puc. 17. Cxema cHJI JaBAeHENA BOJH, AliCTBYIONNX
HA CTEKN0 HLIIOMHHEATOPA — ILIOCKO-TIA PATIIIeHbLHYIO
IHCTHHY

Tonmury wiToMHHAaTOpa H TOACYUTHIBAaEM 110 (opMyIIe:

- o P R 08
driga £ 4r*-tgla + 4 T)._. —tgia | 2

h =

-

.[(Tu:\r] i
2 [ 2P —1g® u]

o 15
2-40-0,81 l/.; 1600 - 0,656 + 4 [__—_ n,n:.n-l 1600

1,2+ 0,1

1,5
2| ————0,6506
[ 1,201 ]

= 4 14,5 mun’

h, = 14,5 um; hy — BenuumHa oTpUIATENBHAS.

Jns OBYKpaTHOTO 3amaca MOPOYHOCTH [O,,.]
3,75 ke/um®. B 5TOM ciydae HOJNYyYHM TOINIIHHY
h = 8,3 mm. YuuTeiBas BO3MOXHOCTb IOTPYKEHUH B JIEFKO-
BOJOJA3HOM CHapsbkeHuu (mpenen 40 M), ocTaBisieM TO-
nmuHy crekiaa h = 8,5 wm.
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FepmeTn3auma LWMPOKOMIIEHOYHbIX hoTOoKamep

Jlns modydeHus MOABOIHBIX CHHUMKOB BBICOKOTO Kade-
CTBa MOTYT OBITh HCIIOJB30BaHbI IMUPOKOIICHOUHBIE (OTO-
ammapatel. B 3apy0ekHOW mNpakTUKe MOABOAHBIX (oTO-
cheMOK (otorpadbl JTOOMBAIOTCS OTIMYHBIX PE3YJIbTATOB
kamepamu «Poseiiyiekc», KOTOpbIE 3aKIIOYarTCS B CIie-
nuaigbHble (OTOOOKCHL. Mojenu Takux (OTOOOKCOB J0BOJIb-
HO pa3HooOpa3Hbl. OgHUM U3 Ay4muX (HOTOOOKCOB CUHTA-
erca kamepa «Pomnneii-MapumHay, KoTopas IIO3BOJISIET IIPH-
MEHSTh 3€pKajbHBIH BHIOHCKATeNIb (hoToammapara, Mpou3-
BOJUTH PETrYJIUPOBKY BCEX MPHUBOJOB YMNpPaBJICHUS U yCTa-
HaBIWBATh IOJ BOJOW Ha OOBEKTHUB pa3IUYHBIE CBETO-
GbUIBTPHL

EnuHCTBEHHBIN HETOCTATOK 3TOW CHCTEMBl — HAJUYHE
y kamep «Ponmeridiekc» AByxXx 00beKTHBOB (OAUH CIIy-
JKUT BUIOUCKATENIEM: Yepe3 HEro MPOU3BOIAUTCS WM KaJpH-
pOBaHME M HaBOAKAa Ha PE3KOCTh;, JIPyrod — OCHOBHOW,
npousBoagiuii  (HoTocheMKy). J[Ba O00BEKTHBA CO3JAIOT
3HAYUTEIbHBIN IMapajiake, HECKOJbKO CHIDKAIOIIMH BO3-
MOXHOCTH TMOABOAHOTO (poTorpadupoBanusi dTOH KaMepoil.
Takas cuctema HE JaeT XOPOIIHUX PE3YJIbTATOB U NPU Mak-
pocheMKax moj BOIOH. Bonbmie TOro, 3TOT BUJ CHEMOK
TpebyeT 0COOEHHO TOYHOH FOCTHPOBKHM HACAJOYHBIX JIUH3
JUISL KQXI0T0 00BEKTHBA B OTACIBHOCTH, YTO CHIIBHO YCIIOX-
HIeT W 0e3 TOro CIOXHYH0 padoTy NOIABOJHOTLO
dboTorpada.

OTe4eCcTBEHHON TPOMBINIJIEHHOCTHIO OCBOCH 3€pKajb-
HBIM (QoTroammapar BBICOKOTO Kiacca «CaloT» — OJHO-
00BEKTUBHBIM (poTOAMMmapaT, pacCUMTaHHBIH Ha MpPHMEHE-
HHE KaTYIICYHON HemepOOpUPOBAHHOW INICHKH HIMPUHOMN
60 am.

OcHoBHOU 00BekTHB ammapata — «UWHIycTap-29» —
HMEET OTHOCHUTEIbHOe oTBepcthe 1 : 2,8 m (okycHoe pac-
crosaue 80 mm, yros mHOJS 3pPEHHS 3TOr0 OOBEKTHBA Ha
BO3Ayxe paBeH 55°. «Muayctap-29» cHAOXKEH «IIpHITaro-
mei» nuadparMoii, 4To MO3BOJSET, YCTAHOBUB IO IIKa-
Jie HY)XHOE 3HaueHHe auadparmbl, TPOU3BOIUTH HABOI-
Ky Ha PE3KOCTh M KaJAPUPOBKY IPHU MOJIHOCTHIO OTKPHI-
Toii amadparme. Bo Bpems cmycka 3aTBopa OOBEKTHB aB-
TOMaTH4YeCcKu auadparMupyercs A0 3aJaHHOTO 3HA-
YCHHUSL.
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K @doroanmmapary pa3paboTaH ¥ MHUPOKOYTOJHHBIA 00B-
exTHB «Mup-3» ¢ «upslrapouieid» auapparmoin.

KoHTponb 3a pe3KOCTBIO HM300paKEHHsT MOXKHO IPOH3-
BOJWTH IO MAaTOBOW MOBEPXHOCTH KOJUICKTMBHOM JIMH3BI,
TOYHOCTh HABOJKH IIPOBEPSETCA IO KIMHOBOMY YCTpOICT-
By, BpE3aHHOMY B LIEHTp MaToBOro crekia. OTcyrcTBHE
MEXaHMYECKUX IPHUBOJIOB K YCTPOWCTBY HAaBOJKHM Ha pe3-
KOCTb NOBBINIAET HAIEKHOCTh (POTOCHEMKH.

@otoanmapar «CamoT» KOMIUIEKTYEeTCS ABYMSI CMEH-
HBIMH KacCeTaMH C aBTOMATHYECKUMH CUETYMKaMHU Ka-
POB.

®orokamepa «CanoT» HMeEET BCe TEXHMYECKHE Mpes-
MOCBIIKHA 7Sl WCIHONBb30BaHWA €€ B MOJBOAHOW ¢oTorpa-
¢un. OcobeHHO LEHHO Haiauuue y QoToarmapara ObICTpO-
CMEHHBIX KacceT. B03MOKHOCTh OBICTpOH Nepe3apsaku ar-
mapatTa W TPUMEHEHHE IIHPOKOYTOJIBHOTO OOBEKTHBA
«Mup-3» maer BO3MOXKHOCTH monydaTh «Camrorom» TmoA-
BOJIHBIC CHUMKH BBICOKOTO KauecTBa.

FepmeTusaupyrowmin 6okc
ansa cootoannapara «Canot»

Bokc nmus anmapara «CanroT» CHPOEKTHpPOBaH C yde-
TOM KOHCTPYKTHBHBIX OCOOCHHOCTEH (oToammapara W W3-
TOTOBJIEH M3 JIMCTOB Hepxkameromierd cramu. dopma kopmyca
Ookca Bwimyksas (puc. 18), B ero HIDKHEH IWIMHApUYE-
CKOW vacTH momemaercs (orokamepa, B BepxXHeH — cHCTe-
Ma 3EpKaJFHOTO BHIOWCKATENA, UII KOTOPOTO CIIPOEKTHPO-
BaHa IIATHYTOJBbHAs Mpu3Ma — TeHTa-nmpu3Ma. OCHOBHOM
WUTIOMHHATOpP, OOBEKTHB, OTKHWJBIBAIOIIEECS 3€pKajo, Ma-
TUPOBaHHAS KOJUICKTHBHAs JIMH3a C [PU3MATHYCCKUMU
KIUHBSIMH, IIEHTa-TIPU3Ma M Majblii MUTIOMHHATOP 0Opa-
3YIOT ONTHYECKYI0 CHCTEMY BHIOWCKATEIS W CIYXaT st
KOHTPOJIS 32 PE3KOCTHIO0 N300paXeHHUS.

Bokc cocrouT W3 Kopryca W KpPBIIKH, COEIMHIEMBIX
MEXay co00l BHHTOBBIM 3aMKOM. 3aMOK HMeEET Tpex3a-
XOAHYI0O TPSMOYTONBHYIO pe3r0y. BuHTOBOe KoONbIO 3aMmKa
HETIOJBIDKHO YKpEIUIIeTCsl Ha Koplyce Ookca — raiika
CMOHTHpPOBaHa Ha KpBIIIKE M NPHKUMAET €€ K KOpIyCy
yepe3 PE3MHOBYIO TPOKIAAKY. AmmapaT KpemuTcs uepes
KPOHIITEWH K KPBIMIKe OOKCa TakK, 9YTO Ja)ke MPU OTKPHI-

69



Pre. 18, Yepresx ofmero mima repMeTnsmpyonero Hoxea
Aas aunaparta «Camors

Bamieii OOKCa OCTAaeTCs HAJaKCHHBIM U TOATOTOBICHHBIM
K 3KCIUTyatamuu. J[ns mepesapsanku IUIGHKH HeoOXOJHMO
MOBEPHYTH TalKy 3aMKa W BBEIHYTH alllapaT, yCTaHOBIICH-
HBIA Ha KpOHIITEHHE, U3 OOKca.

CMeHa KacceT MPOUCXOTUT Ha YCTAHOBIICHHOM armapa-
Te 0e3 ero oTcoequHEHMs OT KpoHmuTelHa. dorokamepa
C HOBOIl KacceTod BcTaBIsieTCs B KOpmyc Ookca M 3amu-
paeTcs TIOBOPOTOM Taiikm 3amka Ha 60°. IlpuBomsl Kk aua-
¢parme ¥ pmanpHOMEpPY OOBEKTHBA BMOHTHPOBAHBI B
KpBIIIKY OOKca, KOTOpas SBISIETCS OJHOBPEMEHHO H IIe-
PEAHUM HIUTFOMHUHATOPOM.

OnuH pa3 CMOHTHPOBAHHBIN ammapaT Ha KpPBIIIKE OOK-
ca C HaJaXXCHHBIMHM MPHBOJAMH K AuadparMe U METPaxy
00BEKTHBAa MOXET OBITh MCIOIB30BAH IJII MHOTOYHCICH-
HBIX IIOJBOJHBIX CHEMOK 0€3 CKOJBKO-HHOYAb CIIOKHBIX
nanpHEHIuX Hanmamnok. B mporecce hotorpadupoBanus me-
HSIIOTCSL TOJIBKO KacCeThl; OOBIKHOBCHHYIO YEpHO-Oenyro
HETATUBHYI IUICHKY MOXKHO 3aMEHATh Ha LBETHYH M Ha-
000pOT.

IIpuBoasr ympaBieHus amadparMoil W METPakoM 00b-
eKTHBa CMOHTHPOBAHBI Ha TEIECKONUYECKUX BTYJKAX,
BCTABJIICHHBIX KOHIICHTPUYHO OHA B ApyTyio. [ToBopoTtom

70



[JIABHOTO WJUTFOMHHATOPA BOKPYT OCH YCTaHABIMBAIOT 3HA-
yeHHue nauadparMbl 0 HYKHOW oOTMeTKH. [locie sToro
(hUKCaTOPOM COEIOMHSIOT BTYJKY AuadparMel ¢ HETIOABHK-HOM
4acThi0 (IaHIa © TPOW3BOAAT MABOAKY Ha PE3KOCTH,
peryiupys TUCTAHIIMOHHYIO MIKay 00BEKTHBA.

lepMeTn3anust BTYJIOK OCYIICCTBIISICTCS  CallbHUKOBBI-
MU PE3WHOBBIMH KOJIBI[AMH KPYyIJIOro ceveHus. Konpna us-
TOTOBJIEHBl W3 MACJIOCTOMKON pE3MHBbI, CMa3aHbl TEXHHUYE-
CKMM Ba3€IMHOM, TaK YTO OOJBIINX YCHIMHA Ha PETyIHUPOB-
Ky 0OBEKTHBA TPATUTH HE PUXOANUTCS.

BrepBele B TeXHHKE MOABOAHOTO (oTorpadupoBaHHs
37ech MPUMEHEHa TeJEeCKOIMYecKass CUCTeMa MpUBOJA s
ynpasienust ¢oroannapatom. I[loxsoaubii dororpad Mo-
JKeT, HE OTPBIBAsCh OT BHIOUCKATENS, IPOU3BOIUTH
HaBOJKY Ha pe3KOCTb. B 3TO Bpemsi OoH OngHOUN pyKo# aep-
JKUT KaMmepy 3a pPYKOATKY, Bpamas Ipyrod pykod TyOyc
TJIABHOTO WILTFOMHHATOPA.

Ha kpeimke OoOkca MMEETCS pbIYar CIyCKa IPY>KUHBI
3aTBopa ammapaTa. [loBopauuBas pblYar BOKpPYr OCH, Ha-
JKUMAIOT KIIMHOBBIM KYJIAYKOM CITYCKOBYIO KHOIIKY.

Ha xopmyce Ookca ycTaHOBIIEHa pYyKOSTKa B3BOJAA 3a-
TBOpa W TEPEMOTKH TIICHKH. UTOOBI COEIWHUTH PYKOSTKU
MEPEMOTKY; IJICHKH OOKCa C PYKOSITKOM ammapara, MEpBYIO
HEOOXO/IMMO YTOIIUTH BHYTph Kopiyca. B arom ciydae
TJISTHICBOW 3aMOK OJHON PYKOSTKH BXOJIUT B TIa3 BTYJIKH,
HAaCa)KCHHOW Ha BTOpPYIO pPYKOSATKY. Jlims memMoHTaxka ¢o-
TOKaMephl M3 OOKCa PYKOATKY NEPEMOTKH IUICHKH HEo0-
XOIMMO OCBOOOAWTH OT IIIMIIEBOTO 3alCIUICHHS, BBITSHYB
ee u3 Ookca Ha 5 — 7 mm. KoHTposb 3a KOJMYECTBOM CHsI-
TBIX Ka/IpOB IPOM3BOAMTCS 4Yepe3 HaOMIoAaTeIbHOE OKHO
0OKOBOI1 TOBEPXHOCTH OOKCA.

Bokc MOXeT ObITh MCIIONIB30BaH C JIAMIION-BCIIBIIITIKOM.

Bokc [uIs maMIBI-BCHIBIIKA KPEMUTCS CHH3Y IBYMS
BUHTAMH, 3JICKTPOLEIE CHHXPOKOHTaKTa — KOAKCHAJIbHBIN
Kabenmbp — BBOIUTCS B OOKC Ui ammapaTta 4epe3 MITyIep,
KOTOpBI MOHO 3ariyluuth npobkod. Kopmyc OGoxca st
OCBETHUTENSI M3TOTOBIISIOTCS K3 TOTO K€ Marepuana, 4To
1 OOKC /UM ammapara.
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BbIGOp KOHCTPYKTUBHbIX BapuaHTOB
GOKCOB AN UCTOYHMKOB OCBELLEeHUSA

OntuMmanpHasi CXeMa pPAaCHOJIOKCHHS JaMITBl CHepenn
U cOOKy OT (DOTOKaMepbl MOXKET UMETh J[BA KOHCTPYKTHB-
HBIX PEIICHHUS.

B mepBoM ciywae O0OK HMUTaHHA W HCTOYHHK OCBEIIIe-
HUSL OOKCHUPYIOTCS pa3[eiibHO. BIOK NMUTaHUS, COCTOSIIMMA
u3 Oarapeli, KOHICHCATOPOB, COMPOTHBICHUN W TpaHchop-
MaTOpOB IOJUKHTA, OOKCHPYETCsS aBTOHOMHO OO B OOKce
(hoTokamephl, JIMOO B CaMOCTOSITENILHOM OOKCE, KpeIsmeM-
cs K Ookcy ¢oroammaparta. VICTOYHHK OCBCHICHUS — HM-
NmyJbCHAs JlaMIla — 3aKI0YaeTcs TOrJa B BOJOHCIPOHU-
[MaeMbIil KOXXYX W Ta KPOHIUTEHHE BBEIHOCUTCS BIIEpEel M B
CTOPOHY OT (OTOKaMmephl. Y TaKOH CXEMBI CYIIECTBYIOT
JBE THOKHE 3JCKTPOCBS3HM IHTAHUS: DJICKTPOICIH HMITYJIb-
CHO JITAaMITBI M 3JICKTPOLCITh CHHXPOKOHTAKTA.

I[Ipu MoHTake Oyioka THMTAaHWSA BHYTPH OOKca ¢oTtoarn-
mapaTa CHHXPOKOHTakT He repMmerusupyercs. Kabenp
MUTaHUS JIAMIIBI TIPY MOHTake ero BHe OOKca TOJKeH OBITh
HAJC)KHO 3aIlUIICH OT IMOBPEXKICHUN, MOTYIIMX BO3HHK-
HYTh BO BPEMs ChEMOK IPH COIPHKOCHOBEHUHM CO CHHMae-
MBIMH O00BEeKTaMHu (OCTpble Kpas 3aTOHYBIIHX CYJOB,
KaMeHHBIE BBICTYIIBI OKadx W T. A.). [lpm paspymeHun u3o-
JHUPYIOWIET0 TMOKPBITHS Y KOHICHCATOPa BO3MOXKEH pa3psin
0ONBIION EMKOCTH B BOJY, YTO MOJXET NPHBECTH K Hecda-
cTHOMY ciydaro. [Ipw repmeTm3anuu Kabeis BHYTpPH TpyO-
4aToOro KPOHIUTEHHA TepsieTcs TUOKas peryJinpoBKa IIOJIO-
JKCHHS JIaMIIbl OTHOCHTEIBHO WCTOYHHMKA OCBCIICHHS, HO
cXeMa TOrJa CTaHOBHTCS B 3HAUUTEIBHOW Mepe Oe3omac-
HOU B 3KCIUTyaTalllu.

ABTOpPOM COBMECTHO C COTpyAHHKaMH «COI03MOPHUH-
MPOCKTa» CIPOCKTHUPOBAH OOKC MO 3TO¥M cxeme s amma-
para «CanroT» 4 I 3JICKTPOHHON HMMITYJIBCHOW JIAMITBI I10
cxeMe «JIyd-59» (ka OIWH WCTOYHWK OCBEIICHHWS — JIAMITY
N®K-120). Jlamma BbIHECEHa Ha JKECTKOM KpPOHIITCHHE
BIECpPEl W B CTOPOHY OT OOKca Kamepbl. KpoHmTeWH pery-
aupyeTcss WO JuiMHE. J{JIs MakpOChEMOK IPOMEKYTOYHBIH
3JIEMEHT KPOHIUTEHHA-ymansgercss W pedICKTOp KPemnuTes
HETIOCPEICTBEHHO y KaMepHI.

I[Ipu ManeiXx pacCTOSHUAX A0 CHUMAaeMOro O00BEKTa
U MPH JOCTATOYHOW MPO3PaYHOCTH BOJBI MOXKHO IpPHUMeE-
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IITh BTOPYIO cxemy. [Ipm cheMKkax ma pacCTOSIHWH 1O CHH-
MaeMoro o0ObekTa B 2—3 M HE0OXOIUMO HCIOJIB30BaTh
MIEPBYIO CXEMY.

Bropoe KOHCTPYKTHBHOE peIIeHHE — 3TO CO3JaHHe 00-
mero yAJWHEHHOTO KopIyca Ookca Iis OJioKa MHTaHUS
Y MCTOYHHKA OCBCIICHHUS.

Takas KOHCTPYKIHsS HOMHUMO HAJIE)KHOCTH M Oe3ormac-
HOCTH HMEeT pAA TNpeuMymiecTB. Tak, dJIEeKTpHuecKas
CBs3b OT OJIOKa OcCBemeHUsT K OOKCy (hoTOKamephl OCyIle-
CTBJISICTCSA 1O Ka0elll0 CHHXPOKOHTAKTHOTO YCTPOMCTBA.
Kabenb HaJe)KHO TepPMETHU3UPYETCS B PE3HMHOBOM IUIAHTE,
MOSTOMY €CIH B PE3YyNbTaTe AKCIUIyaTallMH W CIyYUTCS TIO-
BpeKAeHNE Kabems CHHXPOKOHTaKTa, TO pa3psAl KOHACHCA-
TOPOB TPOW3OWAET uepe3 JIaMIbl, ¥ B JaJibHCHIIEM KOHIICH-
caTopbl HE CMOTYT OBITH 3apspkeHbl. Kpome Toro, B coBMme-
IMIEHHOM OOKCe eCTh YCTPOWCTBO, ITO3BOJISIONICE MEHSTH
YroJI OCBEIICHHUS, YTO OYECHb BAXHO IPH CHEMKAX IIO]
BosoW. U, HakoHel, B 3TOH KOHCTPYKLMH HaJeKHO pabor-
AIOT MCXAHW3MBI BKJIFOUCHHS W BBIKIFOUCHHS OJOKa MHTa-
HUS, a TaKkXe HM3MEHCHUA pa3MepoB KpPOHINTEHHA IOJ
BOZIOW, TpHWYEM BEJIMYMHY IUIe4ya KPOHILITEHHA MOXHO pe-
ryaupoBath 1o juuse ot 20 cm 1o 1,2 m.

ABTOpPOM OBUI HM3TOTOBJCH HMITYJIbCHBIH HCTOYHUK
OCBEIeHUsT U 1Mo BTOpod cxeme (puc. 19). B HeM mpume-
HEHBI ABE UMITYJIbCHBIC Jamisl MDK-120.

Bokc cocTouT U3 clieayomux qeTaiei:

1 Kopmyc — mnatpy0OK IMIHHIPUYECKONH (GOPMBI, IUTH-
HOM 1 m. OH HM3TOTOBJIEH W3 TOJUXJIOPBHHWIOBOH TpPyOBI
quametpoM 80 X 90 mm* C 060MX KOHIIOB KOpITyca Hape-
3aHa pe3b0a I KPCIUICHHS 3arIylIKd W KOXyxa s
pedaexropa.

2. Koxyx mis pediexkropa, MpEACTABISIONINA HaKWI-
HYIO TaliKy C. TOJIOBKOW, BBINIOJTHEHHOW M3 oprcrekia. Bcee
3arOTOBKM KOXKyXa OBLTM CKJICCHBI KJIEEM — pPacTBOPOM
CTPY)KKHA OpICTeKJIa B JHXJIOpITaHE. BHyTpH KOXyxa
MOMEIIAIOTCS Ha KpoHmTeiHne aBe samnel  M®OK-120.
[Ipu 3amMeHe TaMIT KPOHIITEHH JIETKO BEIHAMAETCS M3 KOXKYXa.

* DTOT pa3Mep OIpeaesieH AUAaroHajabio0 KBaapara (Tpu Iore-
PEYHOM CEUCHUH YEeTHIPEX JIEMEHTOB OaTapen), KOTOPbIH MoJydaet-
cs1 pu ycraHoBke Garapen Trna 330-OBMILIT-1000.
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Pune. 19, IlpranamraasHas dAeRTPOCKeMA HMIYILCHOTO OCBETHTAINA

Ha ABA MCTOUHWEA ocBemenms, mamin WOH-120 nm exematnueckuii
paspe3 OCBETHTEIA
I— TWaResk ¢ aeKTPoXeMoit] 2, —GMOKN KOMIEACATONOR; 4— cyXan Oatapes
Ha 330 #; §— narmymua ¢ peldiderronoM: 6— mammsl HOIE-120

3. 3anHss KpbIIKa — TJIyXasd HaKuIHasA raﬁKa, npu-

YeM VYIUIOTHCHHE CO3JIAeTCS MPU HABUHYMBAHWU KPBIIIKH
Ha KOpPIyC KOXyxa pediexkTopa 3a CYeT Pe3MHOBOH Ipo-
kmagkn. CKBO3b 3ariymIKy IPOCBEpPIEHBI 1Ba OTBEPCTHS,
OJIHO W3 HHX JJIS BBIBOJA IITyLEpa CHHXPOKOHTaKTa, BTO-
poe — JuIs OCH IpHBOJA K nepekiouarento. K BHyTpeH-
HEeW TOBEPXHOCTHM 3ariylIKd KPENHTCS TMaHelb C
3JIEKTPOCXEMOH OJIOKa TUTAHUSL.

4. V3en KpeIUICHUS W PETYJIUPOBKH YIJIa OCBCIICHWS,
COCTOSIIMKA W3 XOMYTa, KpPOHINTEWHA, CTSHKHOTO 0o0Jra,
raiiku, pukcaropa.

5. biok mHUTaHWUA W TOJKHTA, B KOTOPBIH BXOIAT: Cy-
xas Oartapest Ha 330 6, yKkperuieHHass Ha OJHOHW M3 OIOp
BJIIOJIb KOPITyCa; YEThIPE KOHICHCATOPA, SMKOCTHIO KaXKIBIN
mo 1300 mep, BKIIOYEHHBIE TapajuIeIbHO, IO JIBa HA OJHY
JaMIy; MaHeldb, Ha KOTOPOH CMOHTHPOBaHA AIIEKTPOCXEMa
¢ TpaHc(OPMATOPOM TIOJKHUTA.

JIns mpoBEpKHM TEPMETHYHOCTH COCIMHEHUI Ha KOXyXe
pediekTopa yCTaHOBIICH HHWIIIENh OT BEJIOCHUICTHOW Ka-
MeEpHI.
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MpaBuna c60pKu 1 NONIb30BaHUs OCBETUTENEM

OcBerutenb coOupaeTcs B CTPOrO OIPEIEICHHOH Io-
CIICZIOBATEIILHOCTH.

IIpesxxme Bcero K HHMKHEH 3ariyllike KPOMUTCS IaHesb
¢ onekTpocxemor. Han maHenmplo yCTaHaBIMBAIOTCS YEThI-
pe koHaeHcaTopa (IO JBa B KakIOM OJIOKE), KOTOpBIC 3a-
KPEIUISIIOTCS.  DJCKTPOU3ONIAIMEeH K MPOJOAbHBIM IUIAHKaM,
UAYIIAM OT MaHEeId. 3aTeM MOHTHpyeTcs OaTapes. OjHaKo
CHavdaja Hag0 CKOMIIOHOBAaTh €€ OJJIEMCHTHI, IPUYEM Tak,
4TOOBI OHH MOTJIM YMOCTUTHCSA B BBITSHYTOM IMJIHHAPH-
YECKOM KopItyce OOKca.

Tlocme Toro kak KOHACHCATOPHI M Oarapes OyayT ycrta-
HOBJICHBI, B OOIIUI BBITAHYTHIH OJOK MOHTHPYETCS J3JIEKTPO-
Uenb W MOAKIIOYAloTCS JIaMIlbl (Kak KOHTPOJbHBIC, TakK

U OCHOBHBIE — OCBETHTENbHBIC). [IpH 3TOM HYXHO TIOM-
HHUTh, YTO OJIOK MUTAHHS JOJDKEH CBOOOJHO BXOIHTH B KOP-
myc Ookca.

Tlocneanee, uto Tpebyercs caenath HpH 00OpPKE OCBe-
TUTENSI—OTO 3aBUHTUTh HIDKHIOK 3ariaymky (oHa JTOJDK-
Ha CBOOOJHO MPOBOPAYMBATHCS COBMECTHO C OJIOKOM MUTAHHS)
1 YCTaHOBUTH BEPXHIOIO 3aTJIyIIKy — PEIIEKTOP.

ITocne cOopku HEO0OXOAUMO MPOBEPUTH PabOTOCIOCOO-
HOCTh BCHBIIKUA. C 3TOH IENbI0 PYKOATKOW, BBIBEIICHHOMW
HapyXy Kopiyca OOKca, BKJIIOYAOT IUTaHHE W KOHTPO-
JUPYIOT 3apsaiKy KOHIECHCATOPOB IO CHTHajdaM HEOHOBBIX
gamn. HyXHO HECKOJBKO pa3 paspsauTh KOHIACHCATOPHI
yepe3 JIaMIbl- BCIBIIKA. B 3TOM ciiydae MpoBepseTcs
1 BpeMsl 3apsSaKH KOHACHCATOPOB U HAJACKHOCTh pabOThI BCEH
cuctembl. JKematenbHO, YTOOBI  KOHAEHCATOPHI  3apsi-
kanuch He 6omee 10 cex.

DneKkTpuueckas Ienb CHHXPOKOHTAKTa T'€pMETHU3UPYeT-
CsA PE3WHOBBIM IIIJIAHTOM, IIOCJIE YEero MpOBEpsSeTcs TepMe-
THIHOCTh COCTUHEHUSI.

T'oTOBBI K JACHCTBHIO OCBETHUTENIb MOXET OBITh HCITOJIb-
30BaH i1 CheMOK. JIJIT 3TOr0 MPHCOCAMHSIOT KPOHIITEHH
ocBeTuTeNs K (POTOOOKCY; T€PMETH3UPYIOT CHHXPOKOHTAKT,
3aKperuiss PEe3WHOBBIM IIaHr Ha Imitynepe Ookca. Co0-
PaHHYIO CHCTEMY — KaMepy M OCBETHUTEIb — IMPOBEPSIOT B
HAJ{BOJHOM IIOJIOKCHHUH, cliejiaH 1—2 IMpOoOHBIX CHUMKA.

B memsx dotorpadupopanus HEOOJIBIIUX OOBEKTOB IOJ
Bono# nnxeHepoM «Cor3MopHuunpoekray B. Menmu-
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HOBBIM CIIPOCKTHPOBAH ¥ W3TOTOBJICH NOPTAaTHBHBIA HM-
MyJNbCHBIH  ocBetuTenb (jMamma-Bemsiiika) HO-Il. Dror
OCBCTHUTCIIBHBI MPHOOP COCTOMT U3 OOKCOB U HCTOYHHKA
HaNpsDKEHNUS M THOKOTO 3JIEMEHTa, Ha KOTOPOM YKpeIUIeH
peduiekTop ¢ JTaMITOH-BCIIBINIKOW. YJA00CTBO KOHCTPYKIIUU
3aKJII0YacTCs B TOM, YTO HOJBOIHBIA HCCICAOBATENIh MO-
ket (ororpadupoBaTh OOBEKTHI, HAXOISIIUCCS HA Pa3HBIX
paccTosHUSAX OT (OTOKaMephl. MeHssl TOJ BOJOW IOJIOXKe-
HUE peduiekTopa, MOXKHO CHHUMATh HeOOJbIINEe OOBEKTHI,
pacnosokeHHble B mpexenax 1—2,5 m ot ¢dorokamepsl.
Yron paccesHuss CBETOBOro mydyka pediekropa BbIOpaH
paBHBIM 65°, 3TO JaeT BO3MOXHOCTh HAJEKHO OCBEIIATh
npeaMEThl pasMepoM Okoio 1,5 m Ha paccrosHum 2—2.5 M.
OcBeTHTeNb pacCUYMTaH Ui COBMECTHON paboThl (hoTOKa-
Mepbl ¢ 00BekTHBOM «Mup-1» 0e3 KOMICHCHpYIOLICH Ha-
caJKH, yroJ n300pakeHHs O0BEKTHBA B BOJE B ATOM CIIy-
qae paBeH 43°.

DnekTpuyeckas CXemMa OCBETUTENsI BBHINOJHEHA Ha 0Oa-
3¢ mMmynscHOro ocerutens «®OWJI», ona gaer sHEpPruro
cBeta, paBHylo 40 Oorc. IlutaHwe SIEKTPOIHEPTHEH ocyIie-
CcTBIsieTcsS OT deThipex Oartapeit KI'C-JI-0,5, mpumense-
MBIX JUIi KapMaHHBIX (hoHapel. DHepruu IBEHAIIATH dJie-
MEHTOB 3THX Oarapeil XBaTacT Ha JKCIIOHUPOBAHHE OJHOM
¢dotormenkn ¢ 36 xagpamu. Cucrema TpeoOpa3oBaHHS HU3-
KOTO HAINpPSDKCHUS HCTOYHHKOB IUTAHUS JO BBICOKOTO Ha-
npsokernss 300 ¢ KOHICHCATOPOB BBIMIOJHECHA HA IepMaHHe-
BBIX guomax tuma JI'-I{-24. DneMeHTHl muTaHUs U3 OaTa-
peil pa3oOmeHsl W BMOHTHUPOBAaHBl B IUIWHIAPHICCKHUI
KopITyc OOKCa MCTOYHHMKA OCBEIICHUS.

3apska KOHACHCATOpPAa B HUMITYJBCHOM OCBETHTENC MPO-
u3Boautrcs 3a 30 cex mpu conportuBieHun uenu 400 om.
D10 00CTOATEIHCTBO HECKONBKO CHIDKAeT KadecTBO pa-
60Tel TIpuOOpa. UToOBI MPOM3BECTH CHEMKY CO BCIIBIIIKOH,
HEOOXOIMMO BKJIIOYHTh NHTaHHE OCBETHTENSA. [lepekioua-
TeIb MUTAHHUS B ATOI CXeMe MOHTHPYETCS B Kopmyce OOk-
ca ammapara, HOdTOMY JIOCTYyIl K HEMy BO3MOXCH IIUIIb B
HAJIBOJHBIX YCIOBHSX, YTO TaKKe YCIOXKHAECT paboTy C
prOOPOM.

C Japyroil CTOpOHBI, B JAaHHOW KOHCTPYKLIUHU YIA4HO
pemeHo KpemieHne Ookca OoCBETHTENs K OOKcy arma-
pata. Ha ¢oto BummHa namma-BCIBINIKA HAa THOKOM KpPOH-
HITeHHE U KPEIICHHE OCBETUTENS K Kopnycy Ookca. B mec-
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T€ COCIHMHEHHUS OCBETUTENSI M OOKCAa BBOJUTCS CHUHXPOKOH-
TakT. B MOMEHT cbheMKH 0e3 BCHBIIIKH OTBEPCTHE B KOP-
nmyce OoKca ammapara 3aKpbhIBaeTCs MPOOKOM.

Jlamma-BCHbINIKa, CO3/1aBas MOCTOSHHYIO IO MJIOTHO-
CTH OCBCIICHHOCTh CHUMAaeMOT0 O0BCKTa, PACIOJIOKCHHOIO
Ha 3apaHee MOJCYUTAHHOM PACCTOSHHH, HAMHOTO YIIPO-
naeT paboTy MOJABOJHOTO HcclienoBareias. EMy Temepb He
HYXXHO, HAXOJSICh MOJ BOJOU, MEHSITh IKCIIO3UIUIO M YaCTO
peryJIupoBaTh KAy AUCTAHIUNA HA OOBEKTHBE.

Bce 310 AenaeTr naMmy BCHBIMIKY HAaACKHBIM CHYTHH-
KOM MOABOIHOTO oTorpada.
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OTOChEMKa B BOJE C HU3KOW Mpo-

¢3paqucmo B LemIx obcnenosa-

HUS THIPOCOOPYKESHUIH, TIOJTBO/I-

HBIX YacTeil cynoB, kabesei u TpyOOompoBOIOB, POJIOKEH-

HBIX Ha JIHE BOJOEMOB, a TaKXKe MPH MOJBOJHBIX CIaCaTeIIh-

HBIX pa0oTax BO3MOJKHA TOJIBKO MPH HAIWYUHU CIICIHAIE-

HOU TeXHUKH. VI oWH W3 Halle)KHBIX CIIOCOOOB YIydIICHHUS

BUIMMOCTH B TaKHX YCIOBHUSAX — IPHUMEHECHHE HACAIKOB

1 KOHTCHHEPOB C MPO3PAvYHBIM HAIIOJHHTENEM, MTOMeIIae-

MBIX MEXIy CHHUMAaeMbIM OOBEKTOM WM TOJBOIHOH (hoTO-
KaMepOoH.

doTochLeMKa B BOAE C HU3KOW NPO3PavyHOCThLI0

B oredecTBeTION M 3apy0OexHON MPAKTHUKE TOIBOIHOTO
(doTorpadupoBaHusl B MYTHBIX CpellaX HCIOJIB3YIOTCS Ha-
Ca/IKW, BBHITIOJHEHHBIE B (popMe YCEUCHHBIX MUPaMUA U KO-
HYCOB, HATOJTHEHHBIX IIPO3PAYHOMN >KHIKOCTBIO HIIH BO3-
nyxoM. CyIiecTBYIOT KOHTEHHEPHI, H3TOTOBICHHBIE U3 MO-
HOJIUTHBIX KyCKOB OpraHMdYecKoro crexna. [lpm xoHCTpyH-
POBaHUM TaKWX INPHCIIOCOOTICHUH YYHUTBHIBAIOT CHEHU(PUKY
paboT, IPUMEHAEMYIO ONTHKY, & TAKXKE CPEeay, HAOTHSIO-
LIYI0 KOHTEHHED.

XX1OKOCTHbIN KOHTEeNHep

HanexxHocTs B paboTe M MpOCTOTa B SKCIUIyaTallud —
TJIaBHBIE IOJIOKUTEIbHBIE CTOPOHBI KOHTEHHEpa € JKUAKO-
CTHBIM HamnoJIHeHHeM. B coOpaHHOM BHze 3TOT KOHTEWHEp
JIETKO JAOCTaBUTh K MecTy morpyxenus. Hecnoxen cmyck
€ro K MOCTY CBhEMOK: I10 MEpe HaIlOJIHEHUs BOJOMPOBOJ-
HOM BOJOW U3 CHenuanbHOrO COCyJa KOHTEHHep paBHO-
MEpPHO NOTpYy’KaeTcs Ha HyXHYIO TiyOuny. BaxkHo u To,
YTO >KMAKOCTHBIM KOHTEHHEp JIETKO repMeTU3UpyeTcs, U
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Pomoxamepa

1d
A=A, 3 28 H, > H,

Pac, 20, CxemaTnvueckne nsobpajieHns ROHTeHHEpOD
¢ BO3JVINHEIM HANOJHEHHOM M JKHJIKOCTHEIM HATOJHOHHEM

TIPaKTHYECKH HET HEOOXOIUMOCTH €ro YIpOYHATH: OJaro-
MPUATHBIC TPOYHOCTHBIC YCJIOBUS CO3JAIOT OJHOPOIHOCTH
ero BHYTPEHHEH W BHemiHedl cpena. B cBow odepenn, oau-
HAaKOBBIE ONTHYECKHE CBOWCTBA JITHX Cpel BIHAIOT Ha pa-
0oty ocBerutened. Ilpm cheMKax ¢ IKUIAKOCTHBIM KOHTEH-
HEpOM HAONIOaeTCsl PABHOMEPHOCTh OCBCIICHUS CTCKJIA
WUTIOMHHATOPOB U OTCYTCTBHE HA HEM OJIUKOB.

OnHako XUIKOCTHOMY KOHTEHHEpYy MPHUCYIIH W HEKO-
TOpPBIE HETOCTATKH.

Bo-mepBBIX, C YMEHBIICHHEM YIJa H300paXKCHUS OO0BEK-
THBa B BOJIC MPUXOJUTCS YBEIMYMBATH BBICOTY KOHTEHHEpa
(puc. 20).

Bo-BTOpBIX, ChEeMKaM CHIIBHO MeEIIaeT HAIWIHE B «JH-
CTOI1» BOJONIPOBOJHOW BOJAE OPraHUYCCKHX U MHHEPATBHBIX
npumMeceii. Takas BoJa BBI3BIBACT B KOHTCHHEpPE MOMYTHE-
HHE CTEKOJ WJUTIOMHHATOPOB YXE Ha BTOPBIC-TPETHH CYT-
ki paboTel. [l ycTpaHEHHS 3>TOTO HEAOCTaTKa IPUXO-
qutcst  00pabaThIBaTh  BOJOMPOBOAHYIO BOAY JIHOO  ajlFOM-
WHHUEBBIMU KBaclaMU, JHOO (GOPMATUHOM C MOCICAYHOIICH
JIByX4acCOBOH BBIACPKKOH. ITO OOCTOATENHCTBO TOPMO3HT
pabory.
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Jnst GoNbIUX KOHTEHHEPOB B KadecTBE 3aIOJNHUTENEH
MOXXHO PEKOMEHJOBATh >KHUJIKOCTH, Y KOTOPBIX IOKa3aTelb
NPEJOMIICHUS] n HE3HAYUTEIbHO OTJIMYAETCS OT # s
BOJIBL.

Bo3ayLlwHbLIN KOHTENHep

IlycToTenblii KOHTEHHEpP MO pa3MepaM BBITOJHO OTJIH-
4yaeTcsi OT KUAKOCTHOTO: MPU OJUHAKOBOM HWJLIFOMHHATOPE
OH HAaMHOI0 HHXe cBoero cobparta (cm. puc. 20). Kpome
TOro, mpu paboTe C BO3AYIIHEIM KOHTEHHEPOM OTIamaeT
HEOOXOIWMOCTh B IOMOJHHUTENBHBIX EMKOCTAX [UII TIepe-
BO3KM W XpaHCHHS >KHUIKHX 3amnoiHutencid. HemamoBaxk-
HOC 3Ha4YCHHE B paboOTe BO3MYIIHOTO KOHTCHHEpPAa HWMEET U
TOT (DakT, 4TO BO3IYyIIHAs cpena (B OTIWYHAE OT BOJHOMN)
HE 3arps3HACTCS Pa3INIHBIMU IPUMECIMHU.

OnHako, HapsANy C MOJIOKUTCIBHBIMU KaueCTBAMHU Y
9TOM CHUCTEMBl MMEIOTCSI M 3HAUMTEIbHBIE HENOCTAaTKU. Tak,
HAJICKHOH TepMeTH3alu TpeOyloT MecTa COCAMHCHUH Wil-
JIIOMUHATOpPa C KOPIIyCOM KOHTeiHepa. B mpoTuBHOM cCiy-
yae, C YBEJIMYEHUEM JaBJICHHS BOJBI, IO MEpE MOrpYKEHHS
Ha DIyOMHY, cHCTeMa IacT Te4b. Bo Bpems pabOTHI BO3-
IYIIHOTO KOHTEHHepa HaOIIomaeTcs pPa3HOCTh NABICHHS BO
BHEIIHEW W BHYyTpeHHeW cpenax. [loatomy nnsi ypaBHOBe-
NIMBAaHUS JABIICHUS BOABI W BO3AyXa B KOHTCHHEpE MpH-
XOAWUTCS MPUMEHATh OCOOYI0 BO3IYLIHYH) aBTOMATHYECKYIO
CHCTEMY.

Kownreitnep tsxeno BxoauT B Boay. [ns ero 3arorie-
HUSl TPUXOJUTCS HCIOJIb30BaTh 3HAYUTENIBHOE KOJIUYECTBO
rpy3wi. DJTO, B CBOIO OYE€pelb, YCIOXKHAET KOHCTPYKIIHIO
BO3AYIIHOTO KOHTEHHepa M 3aTPyJHSET €ro ASKCIUTyaTaIHIo.
Jnst paboTel ¢ TakoW CHUCTEMOH TpeOYIOTCS BBICOKOKBAIIH-
(bunMpOBaHHBIC CIICIIAATUCTHL.

PauuoHanbHoe pacnonoxeHue
MCTOYHUKOB OCBELLUEHUs1 B KOHTEeMHepax

PacrionokeHre MCTOYHMKOB OCBEIIEHMSI HPU (OTOCHEM-
K& — OAWH W3 OCHOBHBIX ()aKTOpPOB, BJIMSIOIINX HAa Kade-
CTBO CHHMKOB.

B xauecTBe mpuMepa pacCMOTPUM pacHpeieleHUue CcBe-
TOBOI'0 NOTOKA B BO3YIIIHOM KOHTEHHepe.
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Maccubnag
3o0Ha

Pme. 21, Cxema pacupocrpalesns cpeta i KouTeiimope

Ilo 3akoHy oOTpaxeHUs CBeTa MAJAIOUIUA Jyd, OTpa-
JKCHHBIN JIyd W HOpPMallb K TPAaHHUIE Cpel JIe)KAT B OJHOM
MJIOCKOCTH, @ YroJl OTPAXEHHWs I; paBeH Yrily MajeHus ip
(cMm. puc. 9). B naHHBIX YCIIOBUSX CBET HAIpPaBICH W3
MEHee IUIOTHOH cpeapl B 0ojee IUIOTHYIO, W SIBICHHE IIOJI-
HOTO BHYTPEHHETO OTpaKCHHs OTCYTCTBYeT. OIHAKO MOTEpU
CBETOBOTO IMOTOKAa, OTPaXXEHHOTO0 OT WILIIOMHHATOpa
W PpaccessHHOTO BHYTPH KOHTeHHepa, OyayT 3HAaYNUTEIb-
HBIMH.

Ecnu motepro CBETOBOrO MOTOKA MOXKHO KOMIICHCHPO-
BaTh YBCJIIMYCHUEM MOIIHOCTH HWCTOYHUKA OCBCIICHUS, TO
n30aBUTHCA OT OJNMKOB HA WLTIOMHHATOPE MOXKHO TOJBKO
3a CYeT MPABHIIHHOTO PACIIOI0KEHHUS HCTOYHUKOB OCBETIICHIL.

Ha puc. 21 BumHa 3aBUCUMOCTh PACIMOJIOKEHHUS HCTOY-
HHUKAa OCBCLICHUS OT yria MaJCcHHs Jiyda CBETa o U yIia
moJist 3peHusi oobekTuBa 23. M3 cxeMm BUIHO, 4TO o1 = fB
W WCTOYHHK OCBEUICHHWS HOJDKEH OBITh PAcHOJIOKEH B 3a-
LITPUXOBAHHOM 30HE.

3aciayXHBaeT BHUMaHHUs paboTa ¢ BO3AYIIHBIM KOHTCH-
HEpOM  COTPYIOHUKOB JIGHMHIPaJCKOTO  THIPOMETEOPOIIO-
rudeckoro HMHCTHUTYTa A. Maiiopa m B. [lxyca. Koncr-
PyKIHsS KOHTCHHEpa pelieHa WMH [P  OPUTHHAIBLHOM
pacHoOJOKCHUN HCTOYHUKOB OCBCIICHUS: JBA CaMOCTOS-
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TENBHBIX HCTOYHHKA OCBEIICHHWS — WMITYJIbCHBIC JIAMITBI
N®K-120 — ocBenialoT NpOTHBONOJIOKHBIE CTOPOHBI HILTIO-
MUHAaTOpa. B KOHCTPYKIIMH TPEAYCMOTPEHBI PEryIHpyeMbIe
3aCJIOHKH, KOTOpBIC OTPAaHWYUBAIOT IIOJIA, OCBEIIacMBbIe
kaxgon mammoii. Jlammer MPK-120 mnmrarorcs omgHAM
HUCTOYHUKOM M CO3JAI0T OJMHAKOBYI) OCBCIICHHOCTh Ha
yYacTKaxX WUIIOMUHATOpa. B pe3ynbraTe paccesHus CBETa
PEe3KOI TPaHWIBI HAa CTHIKE OCBEHICHHBIX YYacCTKOB HE Ha-
0JIFO1AITOCK.

IIpn ¢orocbemMke ¢ KOHTEHHEPOM, Y KOTOPOT'O OCBETH-
TEJIW PACIOJOKCHBI CTAMOHAPHO, HCCICIOBATENIb HE MO-
JK€T peryJMpoBaTh CUIy CBeTa. TakoW KOHTEHHEep MO03BO-
JSeT CHUMATh OOBEKTHl C 3apaHee PAaCCUUTAHHOTO M HEU3-
MEHSIEMOTO PACCTOSHUS.

B Bozme, CWJIBHO 3arpsA3HCHHOMW, IMOYTH OTCYTCTBYET €C-
TECTBEHHOE OCBEIIEHHWE. bompmie TOoro, 3TO «IOYTW» CKpa-
JIBIBA€TCS CaMUM KOHTEWHEPOM, KOTOpPBIH BO BpeMs Che-
MOK TPHUXOIMTCS TPIKUMATh K CHUMAacMOMY OOBEKTy. DTO
00CTOSITENILCTBO 3HAYMTEIBHO YIPOIIAET PacdyeT Hu MHomdop
HCTOYHHUKOB HCKYCCTBEHHOTO OCBEIICHIIS.

MOoOIIHOCTh OCBETUTENEH MOAOMPAIOT OMBITHBIM MyTEM
B 71a0OpaTOPHBIX YCIOBUSX, SKCIHCPUMCHTUPYS C pa3iny-
HBIMH  BHJaMH  ()OTOMATEPHANIOB, MCHSAS  OSKCIIO3UIIHIO,
nuadparMupyst 00bEKTUB HIH MEHSSI CKOPOCTh 3aTBOpA.

B xome ombITHOW CheMKH MOAOUpPAIOTCS (QoToMaTepua-
JBI, PEUCNTHl MPOSBUTEICH U pPEXUMBI 00pabOTKH (POTO-
CHHMKOB, CO3/IAF0TCSI HCOOXOTUMBIC YCIIOBHS IS ChEMOK.

SKcnepuMeHTanbHble TUNbl KOHTEMHEPOB

I'pyrmmoii  mopBomHbIXx uccnemoparenelt  «COMO3MOPHHU-
mpoekTa» B sHBape — wmaprte 1962 1. B mabopatopuu
HHUNCa MIIC Obutd mpPOBEACHBI ONBITHI MO (OTOCHEMKE
B 3arps3HEHHON Boje. s paboT OBLT WMCMONB30BaH KOH-
TeWHEep, HATIOJIHEHHBIN TUCTUIUTUPOBAHHONW BOJIOM.

Konretinep, msrortosnennbii B [IHWUMCe, npencraBms-
eT co0Oll MoJylo, yCeUeHHYI0 HHUpaMuay, BbICOTOH 510 mm
(puc. 22). Boinbliee OCHOBaHWE MUPAMHUIBI — HUTFOMUHA-
TOp, BBITIOJIHEHHBIH W3 OPTaHHYECKOTO CTEKJIa pa3MepoM
250 X 350 mm. Tommwmua wutromuHatopa 10 mm, OH yIUTOT-
HCH PE3MHOBBIMU MPOKJIaJKaMu. Majioe OCHOBaHUE KOHTEH-
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Pue. 22. Buemnmii suj KOETefimepa ¢ s MOCTHLIM HAUOJHOHEEM
naroropiennoro ¢ LA MHCe MIIC

Domo agmopa

Hepa KpENWTCS HEMOCPEACTBEHHO K OOKCy (oTokamepsl H
TAKKE TEPMETH3UPYETCS PE3UHOBOI POKIAIKOM.

Kopnyc xonreiinepa (kiemnaHasi, CO CHAsHHbIMH COCJIH-
HEHMSIMH KOHCTPYKLMSI) W3TOTOBJICH W3 JIMCTOBOM HepXa-
Beromied crami TommuHoi 1 mm. Ha OOKOBBIX CcTeHKax Ha-
CalKl CMOHTHPOBAHbI  IWIMHIPUYCCKHE  WIDTFOMHUHATOPBI
JUTS TIOZICBETKHU.

OnbiTHast (oToCheMKa TPOM3BOAMIACH B JIOTKE, HATOJN-
HEHHOM 3arpsi3HEHHOW BOJIOM, MPO3PauyHOCTh KOTOPOWU TIO
Oemomy mucky Obuta menee 10 cm. Konrelinep mnorpysxkaics
B JIOTOK Ha TayomHy 5—7 cM. WIIOMHHATOPBI IOJCBETKH,
B JTOM CJydae, OCTABAJIHCh B BO3IYIIHOM IIPOCTPAHCTBE.
Takoe TmONMOXKEHHE WIIIOMHHATOPOB JaBajl0 BO3MOXKHOCTH
MPOM3BOAUTE  (OTOCHEMKY C  pa3MYHBIMA ~ WCTOYHUKAMH
OCBELICHUS: JIaMIlaMM HaKaluBaHU MoOIIHOCTBIO 100 U
75 ém u umiyabcHBIME JTamiamu UDK-120.

B mporpammy 5SKCHEpEMEHTOB BXOMMIIN: BBIOOP MOIIHO-
CTH W pOJa WCTOYHHKOB OCBCUICHUS, BHIOOP palHOHAIb-
HOTO PACHOJIOKCHUS WCTOYHUKOB OCBCLICHUS; MMOI00p Hau-
nydnied GU3NIeCKONW Cpelbl NIl 3al0JHEHUSI KOHTeHHepa.
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B ombITax Takke paccMaTpUBAINCh BOIPOCH IMONTYYCHHUS
KadeCTBEHHBIX CHHMKOB, HAaJI)KHOCTH DPAOOTHI KOHTEHHepa
U TIPOCTOTHI B OOPAIICHUU C HHUM.

®dortochemky Benu (doTtokamepamu «CtapT» U «3CHUT»
C 3EepKAIbHBIMH BHJIOUCKATEISIMH, CHAaO0XEHHBIMH KOPOTKO-
(hokycHBIM 00BEKTHBOM «Mup-1».

[IpoBeneHHBIE SKCIEPUMEHTHI IO3BOJWIMA CHCNIATh P
WHTEPECHBIX BHIBOJIOB.

Oka3zanoch, 4TO IS MOJENH KOHTEHHepa C JaHHBIMHU
pa3MepaM# CBETOBOH NHOTOK OT JBYX HMIIYJIbCHBIX JIAMII
N®DK-120 ¢ ucrouynukamu nuranus «Jlyd-59» upesmepHo
Benuk. Takas cucTeMa OCBEIIeHHs ObLIa MpOBEpEHa Ha He-
raTUBHOU (DOTOIJICHKE CO CBETOYYBCTBHUTEIBHOCTHIO 65 eII.
I'OCT mpu MUHMMAaIbHOM 3HAaYCHHHM auadparmMbl 0OBEKTHU-
Ba «Mup-1», paBHOM 22.

[IpuMCEHITh WMITYyJIBCHBIC HWCTOYHUKKA OCBCIICHUS —
gamrbl UPK-120 — MOKHO B 3TOM cClly4ae TOJBKO IpH
MPOMyCKaHUM CBE€Ta 4Yepe3 MAaTOBBIM  PacCCEeHBAIOIIHI
¢bunpTp. Xopomme pe3ynbTaThl ObUIH THOJAY4YeHBI mpu (Ho-
Torpad)MpPOBaHUU Yepe3 PACCEUBAIONIMIA (QUIBTP JIAMIIAMU
HakamuBaHusa MoImHOCTBEI 100 BT. JlaMIBI MOIIHOCTBIO B
75 BT ¢ MPHMEHEHUEM PACCEUBAIOUICTO CBETO(GMIBTPA OKa-
3QJIMCh MaJTOMOIIHBIMU. OMBITHI TOKA3aJIH, YTO IPHU BBIOOpE
MecTa PACTOJOKECHHSI MCTOYHHKA OCBEIICHUS HEOO0XO0IUMO
VYHUTHIBaTh (U3MYECKUEC JAHHBIC CPEIbl, 3alOHSIOIICH
KOHTEHHEep.

B Bo3aymrHOM KOHTEHHEpE WCTOYHHK OCBEIICHHs HE00-
XOJMMO pacrojiaraTh B 30HE, OTPAaHMYEHHOH YIIIOM @
(cMm. puc. 21). B 3To# ke 30HE JOHKEH HAXOAMTHCS M pac-
CEeHMBAOIINI WITIOMUHATOP C MAaTOBOM MOBEPXHOCTHIO.

B konteiitHepe, HAMOJIHEHHOM BOJIOW, NPH PaCIIOJIOXKE-
HUHU HUCTOYHUKA OCBCIIICHUS u pPacCCEeuBAIOICTO
WUTIOMUHATOpAa B aKTHUBHOHM 30HE, IJIOTHOCTH OTPa)XEHHOTO
n300pakeHuss — HesHauuTeldbHa. C  BTHM  IPUXOJMTCS
MUPHUTBCS TPH  CO3MaHHU MAJIEHBKOTO TI0  pa3Mepy
KOHTeHHepa.

[IpaBuibHOE PACTIONOKEHHE WMCTOYHUKOB OCBEIIECHUS
KaK B BO3JAYIIHOM, TaK W B JKHIKOCTHOM KOHTEWHEpe —
OJIHO M3 OCHOBHBIX TPEOOBAHUH NPU UX MMPOCKTHPOBAHUH.

Pe3ynbTarhl OKCHEPUMEHTOB TIOJTHOCTHIO ITOITBEPIHIT
TEOPETUYCCKUE MPEIMOCHUIKH. XOpoIliee KauyecTBO IOIBOJ-
HBIX CHHUMKOB, MPOCTOTa KOHCTPYKIMM M HAJICKHOCTh pa-
0OOTHI KUJIKOCTHOTO KOHTEHHEpa ChIrpajin cBOIO polib. [Ipu
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KOHCTPYHUPOBAHUM HOBOW ammapaTypbl ObUIO PEIICHO OCTa-
HOBUTHCSI HA ’TOM BHJIE.

Ilonauany MOIEpHU3UPOBAIU MaJlbld KOHTEHHEP
HHUUCa, npuyem [uist ynoOCTBa MaHEBPUPOBAHUS IOJ BO-
JIOM €ro CTPOMTENbHBIM BEC YPaBHOBECHWIM IUIUTON IIEHO-
minacta. B 1962 r. oH mpomiesn UCHBITAHUS B Pa3IMYHBIX
noptax crpanbl. C ero mNOMOINBIO ObUIM  0OCIICIOBAHBI
Opudayibl ¥ APYyTHe THAPOTEXHUYECKHE COOPYKEHHS.
UccnenoBarensiMm  yJgajiocb B CIOXHBIX  YCIOBHSIX
choTorpadupoBaTh TPEUIMHEI HA KOJIOHHAX-000J0YKaX.

CHUMaeMBIH 00BEKT MBI OCBEIAIN JIaMITaMH
HakanuBanus CI[-82 momHocThio 100 6m kaxnas. Jlamribr
KPEMWINCh K KPOHIITCHHAM M 3aKPBIBAIHCH PE(hICKTOPAMH.
PedurexkTopsl mpenoxpaHATM JTaMIBl OT pa3pymIeHUS W
HamnpaBJsiii CBETOBOW HOTOK B CTOPOHY CHHUMaeMoOTO
00BeKTA.

Bckope mocne okoHYaHWS WCHBITAHHH COTPYIHHUKAMU

TPYIIIBI ITOJIBOTHBIX HUCCJIeIOBAHUM
«CoO03MOPHUUIIPOCKTA OBLIH pa3paboTaHbI u
CITPOCKTUPOBAHBI HECKOJIbKO YCOBEPIICHCTBOBAHHBIX

00pa3noB KoHTeiHepoB mis (GoTorpadupoBaHus B BOJEC C
HU3KON MPO3PAYHOCTHIO.

B ocuoBe ux naexana cxema koHTekHepa [IHHUHCa
MIIC. OpHako B HOBBIX KOHCTPYKIHSAX OBLIO HM3MEHEHO
pPACIOJIOKCHHE HMCTOYHHKOB OCBCIICHHS ¥  YBCIHYCHBI
pa3Mepsl puOOpPOB. Ipu MIPOEKTUPOBAHUH
MPEANONAraioch, YTO ChbEMKH 4Yepe3 3TU KOHTCHHEPHI OYIyT
BecTUCh 0OBekTHBaMu «lmapopyccap SA», m03TOMY BEICOTa
HOBBIX  KOHCTPYKIHHM (IpH  AOCTATOYHO  OOJBIIHX
pasMepax  ToJsi  CBEMKH  —  HWIJIIOMHHATOPax)
nony4yuiachk HeOonpimas. OAWMH M3 TaKUX KOHTCHHEPOB
MJIAHUPOBAJIIOCH HCIIONB30BAaTh IS CTEPEOCheMKH. I[lpu
He3HauyuTenbHOM BeicoTe (850 mm) oH uMmen pasmep
HepeAHero WuroMuHaropa, paBHbeiid 1410 X 920 s

MopBogHana crepeocoTocLEMKA

O6nacTy NnpuMeHeHUs1 NOABOAHON CTepeodOTOCHLEMKU

Crepeockonuyeckue uzodpaxenus — Qororpaduu u
JIMaNo3UTUBBl HA3bIBAIOTCS cTepeonapamu. VX mosydaror
C NMOMOIIBI0 CTEpeoPOoTOKaMEp, UMCIONINX JBa 00BECKTUBA,
a TaKKe MepeoOOPYAOBAHHBIMH OJHOOOBEKTHBHBEIMH arlia-
paramu.
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BusyanpHoe HaOmIofeHHE CTEPEOCKOTHMYEcKoi (ororpa-
(UM WU IUano3WTHBA 3HAYMTEIBHO OTIMYACTCS OT HAOJIO-
JeHus. 0O0BIYHOM, TIocKoi (dotorpaduu. [losromy mns Boc-
OpUATAS OOBEMHOTO HW300paxXeHHs, T. €. I TONY4ICHHS
crepeodPdexTa, MPUMEHSIOTCS CIENUalbHbIe TMPUCIIOCO0-
JICHUSI ¥ IPUOOPBI — CTEPEOCKOIIBI U CTEPEOMPOCKTOPHI.

Kpome 4nCTO BHU3yanpbHOTO BOCHIPHUATHS H300paKCHUs,
MOJTy4aeMOTO IO cTepeonapaM Ipu HaOIIOACHHH MX C IIO0-
MOIIBI0 CTEPEOCKONa WIIM CTEPEOIPOEKTOpa, CYIIECTBYIOT
rpaduueckne crocodsl 00paboTku crepeomnap. OO6pabdaThbl-
Bas CTEpeomapbl Ha BBICOKOTOYHBIX CTEPeo(hOoTOrpaMMeET-
PUYECKHX MpHOOpax — CTEpEOKOMITapaTopax, MOIydaroT Hu3-
MEpEeHHsS TPOAOIBHBIX M TIONEPEYHBIX MapajulakcoB. Pe-
3yJAbTaThl TAKUX HW3MEPCHUIM XapaKTePU3YIOTCA OOJIbIION
CTEIICHBIO TOYHOCTH, TOXOMISIICH 0 HECKOJIBKHX MUKPOH.

C MOMEHTa TOSBICHHS CTEPEOCKOTUIECKON (doTorpa-
(um mponuro He Tak y>k MHOTO BpemeHu. OpHaKoO OHa C yc-
MEXOM MPUMEHICTCSI U HpH a’podOTOCHEMKE, U B acTpO-
HOMHH, OMOJIOTHH, KPUCTAILIOTPadUN, MEIUIMHE, CEIbCKOM
XO3SHCTBE U T. 1.

Bo3HHKHYB Kak OAWH W3 BHUAOB CIEIHANBHON MOJBOJ-
HOW (ororpaduu, MmoABOgHAS CTEPEOPOTOCHEMKAa BeCchMa
OBICTPO 3aBOEBajJa LIMPOKOE IMPHU3HAHKHE CICIUAIKMCTOB cCa-
MBIX Pa3IMYHBIX 00JIacTel HAYKH.

B Hacrosmee BpeMsl OHa HCIOJB3YETCS IPH TOIBOIHBIX
00cCIIeI0BaHUSX THAPOTECXHUICCKUX COOPYKEHUH, Mt Goro-
rpadgupoBaHus TITyOOKOBOJHBIX OOBEKTOB BO BpeMs OKea-
Horpadudeckux padbor u T. 1. C MOMOIIBIO IMOJBOJHON CTe-
peocheMkH (1a0OpaTOpPHOW WM HATYpHOH) TONydYaroT
00BEMHYI0 JMHAMHYECKYIO XapaKTEPHUCTUKY pPa3HOO0Opas3-
HBIX BOJHBIX IIOTOKOB, OMPEICISIIOT UX OCOOCHHOCTH M CKO-
poctu. C 3To# 1eNbi0 B 3aIaHHON TOCIEI0OBATEIHBHOCTH Je-
natoTcst cepun crepeodororpaduii ONMBITHRIX BOIHBIX TOTO-
KOB CO B3BCIICHHBIMU B HUX WHIAMKATOPAMU — ILIBIBYIIHMH
YACTHUIIAMH, CICIHMAIbHO MYyIICHHBIMA B BoOIy. BaxHyro
pOJIb UTpaeT TOABOJMHOE cTepeodoTorpadupoBaHUE W TIPHU
WCCIICIOBAHUN SIBJICHUH KAaBUTAIMH IEPEMEHIAIOIINXCS IO
BOJOW MpeIMeToB, paboTarmmux BUHTOB. l[BeTHBIC cTepeo-
CHUMKHU JIOHHBIX MOBEPXHOCTEH BCEBO3MOXKHBIX BOJIOEMOB,
CIeNaHHBIC HAa Pa3HBIX IIyOMHAX, B COYETAHWH C IpodaMu
TPyHTa 3THX MECT IPEACTaBAT OOJBIION HHTEpPEeC HE TOJb-
KO JIJISl TE0JIOTOB, HO | JUIsSE OMOJIOTOB.
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O 3HayeHUHW CTEPeOPOTOCHEMKH B HAYYHBIX HCCIEIOBa-
HUsX roBopsAT U onbITel B. C. Jlommnosa, u3y4yaBmiero Mop-
KOW JensHod mnokpoB. Mcmons3ys MeToa MOABOJHON cCTe-
peodoTorpaduu, ydeHbslt BeCHOW 1956 T. mpom3BeNn ChEMKY
penbeda HUKHEH (MOIBOAHON) TOBEPXHOCTH Jibna. Ilomy-
YEHHBIC CTCPCOCHUMKHU MOMOTIIA €My HAWTH KauyeCTBECHHYIO
M KOJHMYCCTBCHHYIO B3aWMOCBS3b peibeda MMOBEPXHOCTH
JIEASTHOTO TTOKPOBA U €T0 CPEAHEH MOIIHOCTH. ..

B 3aBucHMOCTH OT XapakTepa CHIMaeMOI0 O0BEKTa CTe-
peodoTocheMKa TPOU3BOJUTCS  OJHOOOBEKTHBHOW WU
JIBYXOOBEKTHBHOM KaMepoii.

IMoxBomHas crepeocheMKa IMOABIKHBIX OOBEKTOB JOJDKHA
MPOU3BOAUTHCS C MWUHHUMAJIbHOW  OKCIO3MIMENW  JBYX-
00BEKTHBHOM (HOTOKAMEPOH.

HemoaprkHbie 00BEKTHI — Pa3iHYHBbIC BUIBI THIPOTEX-
HUYECKHX COOPYKEHHi, 3aTOHYBIIHNE CyZIa, MOBPEXKICHUSI B
MOJBOAHON YacTH JACHUCTBYIOMIMX CYIJOB — MOTYT OBITBH
chotorpadupoBansl U OnHOIN kamepod. Bo Bpems Takoi
cheMKH (hoToammapar, YCTAHOBJICHHBIA HAa CICIHAILHOM
yCTpoOiicTBe, mepeMeniaeTcsi OTHOCHTEIBHO JBYX 3apaHee
BBIOPAHHBIX TOYEK. DTO MOXET OBITh BBHITIOJHEHO BPYYHYIO
WIH TpU moMoinyd aBromara. OIHAKO MPUMEHEHHE 3TOTO
METOJla OTPAHMYUBACTCS HEOOXOJAMMOCTBHIO TEPEMCIICHHUS
Mo BOJOM (OoTOKaMephl, YCTAHOBIEHHON Ha CIEIHAIbHOM
YCTpPOMCTBE.

CrepeodororpadupoBanio OBIBACT MEIKOBOJHBIM U
rIy0OKOBOAHBIM (Ha rinyouHe 6onee 100 m). [myOokoBogHas
cTepeoOoToCheMKa BO3MOXKHA TOJBKO TIPH HCKYCCTBEH-
HOM OCBEIICHHU.

MapameTpbl cTepeodoTOCHLEMKMN

IIpexxne Bcero misi monydeHus crepeodddexra HeoO-
XOJIMMO YYUTHIBATH TOCTPOCHHUE Kajpa, T. €. PacoJIOKECHUE
CHUMACMBIX MPEAMETOB, HAXOASIIUXCSA A Pa3HBIX PaCCTOs-
HUsIX OT (oToammapara. B 3ToM ciyuae mnpaBuiibHasi mepe-
Jada o0beMa, MHA4Ye rOBOPS, MPOTSKEHHOCTh CHUMAEMOI'O
oObekTa 1O TiHyOMHE, WMEeT ICPBOCTCIICHHOE 3HaYe-
Hue. O0bEM Ha CTEPCOCHHMKAX MOXET OBITh MepefaH Io-
pazHoMy. OH OyAeT 3aBHCETb OT BEIMYHH HCIOJIb3YEMBIX
apaMeTPOB CTEPEOCHEMKH.
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OCHOBHBIE TapaMETPBI CTEPEOCHEMKH!

a) crepeockonmueckuii Oasuc B, Ha3pIBaeMbIi MPOCTO
6asuc. [Toxg Ga3mcoMm moapazymMeBaeTCs PacCTOSHHE MEXITY
ONTHYECKUMHU OCAMH 00BEKTHUBOB (pHC. 23);

0) ¢dokycHoe paccTosiHUE 00BEKTHBOB f

B) PpacCcTOSHHE OT IUIOCKOCTH (POTOHETaTMBHOI'O Mare-
puana no caHumaemoro oowekra L. IlepenHss rpaHuna CHH-
maemoro oobsekra L1, 3anusis rpanuna L2.

Bce st mapameTphl OmpenensioT BEIWMUMHY Iapaiak-
ca P, T. e. cauBura OgHOWMEHHBIX TOYEK H300paKeHHUS Ha
crepeocHUMKax. Bemnmuuna P coszmaer crepeodddext mpu
pa3aenbHOM PAacCMOTPEHHM CTEpeolap WM ONpEIEIsieT ero
npu 00paboTke M300paKeHUil Ha CTepeOKOMITapaTope.

O0beMHOE HM300pa)XKeHUE, NMPH IMPAaBHIBHBIX COOTHOILE-
HUSX TapaMeTpoB, NPOIOPIMOHATBHO IO pa3MepaMm Jei-
CTBUTENBbHOMY. [IpHM HENpaBHIBHBIX COOTHOLICHHUSIX Iapa-
METPOB CTEPEOM300paKCHHE MOXKET MONyYUTHCS PACTAHY-
THIM HJIU COKATBIM BJIIOJIb OIITHYCCKOM OCH.
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3aBUCHMOCTh MEKAY OCHOBHBIMH IIapaMeTpaMu CTepeo-
CHEMKH BbIpaXkaeTcst (POpMyJIION:

P = BfIL um. (13)

TeopeTndeckuM ¥ OMBITHBIM ITyTSMH TOJTy4YeHa 3aBHCH-
MOCTh MeXIy Oasmcom B um paccrosamem L nmo mepennei
TPaHUIBI CHUMAEMOro OOBEKTa. JTa 3aBUCUMOCTb BhIpa-
KaeTcs popMyIToi:

B =L/50. (14)

N3 otoii dopmynsl ompenensercs paccTtosHue L 1o
CHUMaeMOro 00beKTa:

L =50-B. (15)

ITocne mpeobOpazoBaHuss (GOPMYNT TOJYYIAETCS BBIpaXKe-
HUEe mapaurakca P, cBs3aHHOE ¢ (OKYCHBIM PacCTOSHHEM
00BeKTHBA:

P =1/50. (16)

IIpu cTepeocheMKkax IBYXOOBEKTHBHBIMH (HhOTOKaMepa-
MH C MOCTOSHHBIM cTepeobasucoM B HETpymHO ompene-
JUTh MHHHMAaJbHOE PACCTOSHUE OT IUIOCKOCTH HEraTHBa
(dboTokamephl 10 CHUMaeMOTo o0bekTa. B kauecTBe mpumepa
BO3BMEM OTEYECTBEHHYIO cTepeodoTokamepy «CIyTHHKY,
HCIIONB3YEMYI0 B HACTOAIIEe BpeMsl JJIs MOJIBOJHOMN CTepeo-
cheMku. Kamepa paccunmTaHa Ha UIMPOKYHO IUICHKY M HMe-
eT pa3mep kampa 6 X 6 cm. DokycHOE pacCTOSHHE OCHOB-
HBIX 00bexkTHBOB «CroyrHuka» f = 75 Mmm; 0Oasuc ¢oro-
kamepsl B = 65 mm. ComocraBuB NEpEeUYUCIICHHBIC BCIHYH-
HBI, JIETKO MOACYUTATh, yTo L = 3250 Mmm.

Bennunna nmapaiiakca P mpu Takom 3HaueHuu L Oyner
paBHa 1,5 wm.

Pesynbratel  (OTOCHEMKH  IMOJABOAHBIX OOBEKTOB C
pacctosiHust OoJliee TSATH METPOB, KaK MPaBHIIO, OKa3bIBa-
FOTCS HCYJOBIICTBOPUTEIBHBIMU. B 3TOM ciiyuae Oynmer oT-
MeYeHa HEBBICOKas YETKOCTh M300pakeHWs W ciabas IBe-
Tomepeada: MOABOIHAS IOBIMKA M PACCTOSHHUE CHUBAT WX
Ka4eCTBO.

Kak yxke roBopmiioch, (OKYCHOE PAacCTOSIHHE OOBEKTH-
BOB, paboTalomux B BOJHOH cpeje, NMpH Tepexoje Tydeu
CBETa 4Yepe3 IUIOCKO-TIAPAUICIBHYIO IUIACTUHY H3MEHSCTCH.
®ortoobbexTuB T-22 kameps! «CIyTHUK» ¢ (POKYCHBIM pac-
crosuuem f=75 mm B Bome paGoTaer kak 0OBEKTHUB

91



¢ ¢doxycueiM paccrosauem f, = 100 mm. MakcuMaibHBIHA
napajuiakc P B 3ToM ciydyae paBeH 2 wmm. IlpaBma, He
CKOJIBKO yBenmuuTcst crepeodddexr. Ho on BmonHe pomy-
CTHUM JIJIs1 BU3YAJIBHOTO HAOIIOACHHUS.

B ycnoBmax momBomHON cheMKH ans kKamepsl «Cryt-
HUK» MOXXHO pPEKOMEHAOBATh MHUHUMAIBHOEC PACCTOSHHE
L= 1,5 m. Ucxons u3 storo, P cocraButr 4,33 mm. Dra
BEIMYMHA Mapajulakca 3HAYUTEIHHO YBEIMYEHA, M CTepeo-
3 }exT momydnuTcs CHIIBHO MCKaXCHHBIM. [Ipn BH3yalbHOM
HAONIOJICHUM TaKUX CTEpeornap JAeTain H300paKeHUs Mo-
ryT Ka3aThCsi BO MHOIO pa3 BBINYKJIEE, 4YeM B
JIEUCTBUTEIILHOCTH.

Hexkoropbie crenuamucTsl CTEPEeOCheMOK NpH OIpeie-
JICHHOM HaBBIKC pPAacCMAaTPUBAHUS CHHMKOB CICI[HAIBHO
ycunuBawt crepeodddekr, ymensmmas L. Omnako ciemyeT
YYHUTHIBaTh, YTO IPHU BHIOOPE PACCTOSHHUS MEHBIIE PEKOMEH-
JIyeMOTO HEO0OXOAMMO IUIOCKOCTh HEraTUBHOTO (oTomare-
puana pacmnojaraTh CTPOTO MapajUIelbHO OTHOCHUTEIBHO
CHUMaeMOro 00BbEKTa.

IIpm ceemkax crepeomap, MPOU3BOIUMBIX OITHOOOBEK-
THUBHOW KaMepoOW, MOXHO COXPaHHUTh BEIWYUHY Mapaljiakca
P we Gonee 2 mm. C 3TOH LENBI0 YMEHBIIAIOT CTepeoda-
3uc B. B 3TOM cilyuae mOiB3YyIOTCS yCTPOHCTBOM, IepeMe-
mammuM  (GOTOKaMepy MEepPHeHIUKYISIPHO  ONTHYCCKUM
OCSIM Ha 3apaHee MOICYNTAHHYIO BenWduHy Oasmca. llpwm
paccrossuuu Ly = 1,5 m crepeobazuc B ans mpaBHIBHOTIO
cTtepeodddekra TaKOW CHCTEMBI HE JOJDKCH MPEBBINIATH
30 mm.

CrepeooTOCheMKY TEXHHYECKHX OOBEKTOB B YCIOBHSX,
KOoTJa Npo3payHocTh BOAbI focturaer 20 m u Oonee (1o
CTaHAAPTHOMY IIUCKY) MOXHO MPOHM3BOJAUTH CIHECIHATbHBIMU
(hoTokamepamu.

B. C. JlomunoB, mpoBOAsI  WCCIAEAOBAaHUS  HIDKHETO
CTPOCHUS JIENSHOI'O TIOKPOBAa METOJIOM CTEPEO(OTOCHEMKH,
noJib30Baics dporokamepamu tuna «IK» dupmer Leiic.

Crepeodorokamepa «JIK» mmena Gasuc B = 1,2 m, co-
CTOsJIa W3 JBYX CTPOTHX (HOTOTrpaMMETPHYECKHAX afllia-
paToB, 0OBEKTUBEI HMEIU OTHOCHUTEIbHBIC OoTBepcTHs 1: 12,5
u  ¢oxkycusie paccrosuus f = 57,10 mm. Pasmep
Kaapa paBHsuics 5 X 7,5 cm, MIOCKHE KAacCEThl 3aMEHSINCHh
CIEIMAJIbHO HM3TOTOBJICHHON POJMKOBOM TIUJICHOYHOM Kac-
cetoif, paccuntannoil Ha 40 xanpos. BMoHTUpOBaHHas
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B TepMeTH3MpYIOImui Ookc (puc. 24) kamepa HWMeNla CHH-
XPOHHOE VIIPABJIICHUEC 3aTBOPaMU OOBEKTUBOB U aBTOMATHU-
YECKYIO MIEPEMOTKY IUICHKH.

HccnenoBatens TpuBeN TOAPOOHBIM  pacdeT CTPOTHX
CTEPEOMETPUUCCKIX KOOPAMHAT W Jall ONpEleNiCHHE WX TOY-
HOCTH TPH YCJOBHUHU TPOXOXKICHHS CBETa Yepe3 IUIOCKUI
pazzmen BoJa — CTEKIO — BO3ayx. OOpabarhiBas CHUMKH Ha
CTEPEOKOMITapaToOpe, OH  BBUWCIWI  IIPOCTPAHCTBEHHBIC
koopauHatel. [Ipu 3TOoM JlommnoB yTBEp)Kaaja, 4YTO TaKHe
BBIYUCIICHHSI CJIOKHEE IMOJOOHBIX BBIYUCICHHA Ipu 00pa-
60TKe 0OBIYHON OJHOCPEAHON CTEPEOCHEMKH.

CrepeodotorpadupoBanne Ha OONBIIMX TIIyOWHAX TIPO-
W3BOJUTCS  CICIMANBHBIMH  (hOTOKaMepaMH-aBTOMAaTaMH,
3aKTIOYCHHBIMH B OOKCHL TlOCNeHUE BBIICPIKUBAIOT OrPOM-
HOE JABJICHHWE BOJBI, KOTOPOE HEPEIKO IOCTHracT HECKOJb-
KHX THICSY KHIOTpaMMOB Ha | cu® moBepxHocTH mpuGopa.
KoHcTpykiuun Takux OOKCOB pa3padaThIBAIOTCS WHCTHUTY-
tamu AH CCCP u npoxomst ucnelTaHus B oKeaHorpagu-
YECKUX IKCICIUIUSIX.

CyIIecTBYIOIIME BHIBI TEPMETU3UPYIONIMX OOKCOB IS
crepeodororpadur B cHIy CcBOoel crmenupuKkHn HE HMEIOT
ONTUYECKOTO YCTPOWCTBA HABOJAKM HA PE3KOCTh U ONTHYEC-
CKOro BuAOHUCKarens. IIpuMeHeHHe B Takux OOKCax pamod-
HOTO BHJIOWCKATENs BBI3BIBACT IapajulakC, HAMHOTO CHH-
JKAIOMIMA KadyecTBO CHHMKA, a TaKke (Jame Mpu CheMKax
Ha HEOOJNBIIMX TIyOWHAX) — HEMPaBWIBHOC KaJPUPOBAHUC
U OIIMOKH B ONpPEJCICHUM METpaxka. JTH HENOCTATKHU, MOIY-
yeHHbIe Ookcamm 0e3 BHIOWCKaTelled, OOBIYHO OOHApYKH-
BAIOTCS TOJBKO NMPHU JTabopaTopHOit 00paboTKe HETATHBOB.

JanbHeiimee pasButue MoJBOAHOW crepeodororpaduu
MOCTaBWJIO TeEpe] KOHCTPYKTOpPaMHU 3aiady cosnaHus (Horto-
OOKca, TO3BOJLIIOIIETO CHHMAaTh MO BOJIOH C MOMOIIBIO
3epKAILHOTO BHJOWCKaTeNsa. Takod OOKCc Juis ammapara
«CryTHUK» OBLT pa3pabOTaH aBTOPOM STOH KHUTH COBMECT-
HO C COTPYIOHHKAMH TPYIIBI MOIBOJHBIX HCCICIOBAHHUI
«COI03MOPHHUUTIPOCKTAY.

Iepmetusupytomuii  porodokc ammapata «CIyTHUK
(puc. 25) npemHa3HayeH ISl MOABOJHOM CTEPEeOPOTOCHEM-
ki Ha riyouHax mo 100 am. Bokc, B oTiiM4Me OT CYIIECTBYIO-
MUX KOHCTPYKLHI, HMEET TPEYroidbHOE CTEKJIO TJIABHOTO
WIDTIOMHHATOPA, JAaloIlee BO3MOXKHOCTH ITOJIB30BATECS IIPH
cTepeoPOTOCHEMKE BCEMH TPeMs 00BhEKTUBAMH KaMEpHhI:
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Prc. 24. O6mmit Bug npuGopa A cTEPe0CHeMRE, KOTOPLIM N0k~
sopaxcst B. C. JIOIHJIOB HOpH CTePeOCTHEMEAX IOK BOJONH HIK-

Heil NOBePXHOCTH JEJIAHOTO MOKpOBA
@omo B, . Jlowunosn

Puc. 25. Buemnnii guj repmeraaupyomero Goxea jas crepeodoro-
anmapara «ConyTHRKY
1— puI¥Ar AAf BIBOIA OPYHHAL BaTBONA; 2— PHYAT CIYCKA NPYHMHL 34TBOPA;
3—pPYHOATHA [I7IA NEPEMOTKA DIENKN; f— DYHOSTRA MAA PeryIupoOBAHAA AHa-
hparMbl; §— PYHOATHA OpHEONA Ui (OKYCHDPOBAHMA OOBCKTHREOB

Pomo asmo



00BEKTHBOM ONTHYECKOTO BHJIOMCKATEIS M JIBYMS OCHOB-
HBIMH 00BbeKkTHBaMHU. EcTh B OOKCe M YCTPOWCTBO AJIS ONTH-
4eCKOW HaBOIKH (OTOKaMephl Ha OOBEKT M KaJAPHUPOBAHHS
yepe3 ONTHYECKUIA BHIOUCKATEb.

Bokc cocrour HM3 Kopryca W KPBILIKH, COEIMHEHHBIX
yepe3 pE3MHOBYIO NPOKIAJKY C T'€pMETH3HMPYIOLIeH KaHaB-
koii. Kopmyc u KpbIlIka COEOUHSIOTCS 3KCICHTPUYHBIMH
3aMKaMH C PeryJHPyeMBIMH 3aXUMHBIMH KpIOYKaMH. 3a-
JKAMBI BMOHTHPOBAHBI B PYKOSTKU ISl TPAHCIIOPTHPOBKH
MO3BOJIAIOT HAJIE)KHO M OBICTPO 3amupaTh M OTHUPATH OOKC.
Kprouku 3amopoB KOHTPATCS IIIUIMHTAMH, 4YTO THPE.I-
oxpaHseT OOKC OT pasrepMmerm3anuu. Kopmyc u Kpblmika
Ookca JIMTHIC, BBIMYKJIbIe. Ha WX BHEHIHMX MOBEPXHOCTSIX
YCTaHOBJIEHBI MPHUBOJIBI YIPABICHHSA, 00ECICUNBAIOIINE pe-
TYJIMPOBKY HamOoJiee BaXKHBIX YCTPOHCTB (oToanmapara:
nradparM 0OBEKTHBOB, B3BOJA 3aTBOpPA, CITyCKa TPYXKHUHBI
3aTBOpA U NEPEMOTKH IJICHKU.

Bokc ans  IIMPOKOIUIEHOYHOH — cTepeo(OoTOKaMepbl
«CnyTHUK» OBIT MCHBITaH aBTOpoM JyetoM 1963 r. B UYep-
HOM Mope. Bo BpemMs CBhEMOK BCE€ CHCTEMBI YIPaBICHHUS
(dboroanmaparom paboTanu HopMmaidbHO. Bosbmie Toro, ¢ mo-
MOIIBIO OTBITHOM KOHCTPYKIIMH MCCJIEIOBATEIH JETKO HOIy-
YaJh HE TOJBKO CTEPEONaphbl, HO U OOBIYHBIC (HOTOCHHMKHU.
Takue Bo3moxHOcTH ammapata «CoyTHHK» u Ookca Juis
HETO MO3BOJIAIOT PEKOMEHIOBATh UX JUIS IIHPOKOTO MpUME-
HEHUS IPH CheMKax IO BOJOU
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HaX, JOCTYNHBIX  aKBaJIAHTHUCTY,—

N0 TPYAHOE, HO OYCHb HYXHOC
HE TOJIBKO JUIS MpOrpecca HayKW, HO W JJs Pa3BUTUS Ha-
pOIHOrO XO3siicTBa. BOT mouemy Tak OYpHO pa3BHBaeTCs
TeopHsl TOABOAHOW QoTorpaduu. 3a MOCICAHHUEC TOAbI Ha-
KOILICH OOJBIION OMBIT pabOTHl C ONTHUKOW M CBETOYYBCTBH-
TEJBHBIME (DOTOMATEpUATAMU.

VYcaoBus GOTOCHEMKH B PasHBIX MOpSIX, B pa3HOE Bpe-
MS TOJ1a, TIPY Pa3IMIHOM OCBEUICHUH, KOHEYHO, HEOJITHA-KOBBL.
TpynHO YCTaHOBUTH Ha Ka)Ibli Cly4yald MpaBuia MOBEICHUS
P TOTPY)KCHHUH, MOPANOK ChEeMKH W T. A. IlosTomy aBTOp
CTapajcs JaTh OCHOBHBIE COBETBI — Kak T0100paTh
HeoOXxoauMyto anmaparypy, ¢ortobokcel m T. a. Ceiyac xe
OCTAJIOCh ~ CHEJIaTh ~ HEKOTOpBIE  OOOOUICHUS  ME-TOIMKH
HOABOAHOTO GoTOrpaupOBaHMUSL.

Ilpun nomBomHOW (OTOCHEMKE BCEr/a HE XBATaeT KOH-
Tpacta. HeoOxoauMo mo3TOMYy, HE mOjarasch Ha CyObek-
TUBHOC BOCIIPUATHE, BHIOMpATh HamOOJee KOHTPACTHOE CO-
YeTaHUEC MEXKAY CHHUMaeMbIM 00BbeKTOM u ¢oHoM. Ecmu
O00BEKT CHEMKH TEMHBIH, HEOOXOIMMO CHHMATh Ha CBETIOM
(hoHE MOBEpPXHOCTH BOABI CHH3Y BBepxX. CBETNBII OOBEKT
nydame QortorpadupoBaTh Ha TeMHOM (oHE TpPyHTaA WU
Ha ()OHE TOMNIIM BOJBI, YXOISIIEH BriIyOb.— CBEpXYy BHU3.
BcenenctBue uBeromepenaud  MOJ  BOJOWM, OTJIMYHOM — OT
HAJIBOJHOM, HE PEKOMEHIYeTCS MPOBOIUTH LBETHYIO (OTO-
ChEMKY IIPU ECTCCTBCHHOM OCBCUICHHHM HA TIyOWHax OoJjee
6 m. I'mybxke 6 m 1BeTHas IJICHKA HE CMOXET Iepenath TO
HUYTOXKHOEC KOJHMYECTBO KPACOUHBIX Jy4ed, KOTOpOE Tam
ocraetcs. He ciemyer Takke CHUMAaTh B ITACMYPHBIN JICHb.
IlBeTHBIC CIOXKETBI JIydIlle CHHMATh C HCKYCCTBEHHBIM OCBE-
HICHUEM.

JKaHnpoBble CIieHBI JKenmaTtenbHO ¢oTorpadupoBaTh COB-
MECTHO C TpynnoW ToBapuined. YeroBeK OKUBISIET MOJ-
BoaHbIi maHmmadrt. [TomBOAHBIN TUIOBEI MOXKET CIYXKHUTh
MacmraboM Ha CHHUMKe. [I70Bma B TEMHOM THIPOKOCTIOME
BBITOJHO CHUMATh Ha ()OHE CBETIOTO MECYAHOTO JHA FIIU

nO,Z[BOZ[Ha}I ¢oTtochemMka Ha TIyOH-
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CBETJIOW IOBEPXHOCTH BOJBL. J[jisi MOJBOIHBIX CHEMOK JKe-
JATCIBHO BBIOUPATH CBETIBIA KOCTIOM IUioBHa. CHHUMKH
TaKOr0 POjia MOTYT OBITh XOPOILIMMHU W TIPH BEPXHEH W IpH
HIKHEHN no3umusax Gororpada.

BojHbIX JKMBOTHBIX CJIEAyeT CHMMarh B €CTECTBEHHOW
00CTAaHOBKE, HO HENb3s 3a0BIBATH O TOM, YTO YCIOBEK
B Boje — rocTb. OOWTaTeNM TIOABOJHOTO MHpPa OTIHYHO
MAacKHUPYIOTCSA, OTO HWHOTZA 3acTaBiseT QotorpadupoBaTh
UX B HCKYCCTBEHHO CO3[[aHHBIX YCIOBHUSX.

I[MonBomgHast cheMKa MEJIKHUX MPEIMETOB (B ATOM CIy-
Yyae WCIONB3YIOTCS HACAJOYHBIC KOJbBIA) JaeT OTIMYHBIC
pe3ysibTaThl Kak MOpPU LBETHOM, TaK W IPU YEepPHO-OeIoM
(dotorpadmpoBannu. B sToM ciydae Hambosiee >KenaTeIbHO
NPUMEHECHUE 3CpKaJbHBIX (oTokamep. MOXHO NPHUMEHSTH
MacimTaOHbIC PEHWKH, TOYHO OIMPEICISIONIAE PACCTOSHHE OT
CHUMaeMoTo o0beKTa 10 (poToKaMephl.

Hns nmonBogubix DOTOCHEMOK, Kak MPaBHIO, HCIIOJb3Y-
IOT KOPOTKO(OKYCHBIC, IIMPOKOYroJibHbIE 00BekTHBEL Crie-
JyeT TOMHHUTH, YTO HM300pPaKCHHs, CHATBIC C OJM3KOrO pac-
crosauss — 0,5—0,8 m or ¢orokameps (mpu pasmepe
o0bekTa B IIMHY HE MeHee 1,5 m), TOMydaroTcss HEnpH-
BBIYHBIMU JIJIsI YEJIOBEUECKOro B3misna. [Ipomopuuu u3o0pa-
JKCHHUSI KaXyTCsd HCKaXCHHBIMU. [loaToMy, TOIB3YACH
KOPOTKO(MOKYCHBIMH OOBEKTHBAMH JIISI ChEMOK 0] BOIOM,
He ciejyeT 3a0bIBaTh O MPUBBIYHOM HIIM HETPUBBIYHOM JUIS
rJ1a3a 4elioBeKa u300pakeHUH.

IonBoanoe QoTorpadupoBaHue B CEBEPHBIX MOPSX Tpe-
Oyer TIATEIbHOW MOATOTOBKH. XOJOAHAs BOJA BbHI3bIBACT
3aMEIJICHHYIO PEeakIuio IMOABOAHOTO (ororpada M CKOBBI-
BacT JBIDKCHUS NalbleB pyK. CHHMAaTh CIOXKETHI B OSTHUX
Cllydasix PEKOMCHIYETCS HECKOJBKO pa3, MyOonupys KaIpebl.
Bousblioe oropueHHe BBI3BIBAIOT IPU IMPOSIBICHUH HEpPEe3-
KHE U HEMPAaBUJIbHO OTKAJAPUPOBAHHBIC H300paKEHUSI.

IMoxBomHbIi ammapar i1 ChEMOK B BOJC C TEMIICPATY-
poii Hmxke +14 - 16° gokeH OBITh CHAOXKEH YIOOHBIMH
U JIOCTATOYHO OOJBIIMMH PYYKaMH YIIPABICHUS: PE3MHOBBIC
MepyaTki THIPOKOCTIOMa HAMHOTO CHIDKAIOT YYBCTBUTEINb-
HOCTB MaJbIIEB PYK.

OTnpaBisisAiCh B IKCICAMIUIO, B KOTOPOH HaME4aroTcs
MOJBOAHBIE (OTOCHEMKHM, HYXHO HMETh O000OpyJIOBaHHE
Uit ToxoaHou (otomadoparopun. CoBEpHICHHO HEOOXOIUMO
BO BpPEMs SKCIECAUIMH MIPOBOJUTH KOHTPOJIBHOE MPOSBIIC-
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HUE (OTOIUICHOK, Takue MPOObI BCKPBIBAIOT ONIMOKU M II0-
BBINIAIOT KAaYeCTBO ChEMOK. ECIM SKCHEeIuIrs TPOBOIHUTCS
JIETOM Ha IOre, TO HEOOXOJMMO HMETh XUMHKATBI IS CO-
CTaBJICHUS TPOIHMYECCKOTO TPOSIBUTENS U IyOsimero Qukca-
ska. KopoOku ¢ ¢oToricHkol HE0OXOAMMO TIIATEIBHO 3a-
MAKOBBIBAaTh M XPAHUTh O] BIAXHOH TKAHBIO, B 3TOM CIIy-
yae (OTOAIMYIBCHS IICHKH OYJIET COXpaHCHa.

Heob6xomumMo XOpomio 3HATh COpPTa IUICHOK W PEIEITHI
OposiBUTENEH, HawboJiee WPUTOMHBIX B IIOABOJHOW (HOTO-
rpadum.

M3onanxpomMarndeckre TUICHKH BBICOKOW YYBCTBHUTEIb-
HOCTH HauOOJice TOJIHO OTBCYAOT TPEOOBAHMSAM ITOJBOIHOU
tdborocremkn. HeratuB A-2, 4yBCTBUTEIBHOCTBIO 180—
250 en. TTOCT otinyaeTcs MEIKO3EPHUCTOCTBIO M JOCTa-
TOYHO KOHTPACTHBIM U300PaKCHUCM.

Heratus JIK — 0Oonee uwysctButeneH (350 ex. 'OCT),
HO JaeT KPYIMHO3EPHHCTOE H300pa)keHWe; ITOT COPT IUICH-
KH MOXET OBITh NPHUMCHCH B HCKIIOYUTEIBHBIX CIydasix
IpU TMOHWKEHHOW ocBeuleHHOCTH. DoroneratuB AM uyB-
crBuTeNbHOCTRIO B 65 en. 'OCT xapakTepeH MEIKO3EpHH-
CTBIM H300paK€HHEM, €r0 MOXHO MPHUMCHATh MPU ChEMKaX
HA FO)KHBIX MOPSIX, UMEsI XOPOIIYI0 OCBEIICHHOCTh 00BEKTA.

IIposiBiIATE (OTOHETATUBHBIA MaTepUal HYXHO MEJKO-
3CPHUCTBIMA M KOHTPACTHO PAOOTAMOIMMH TMPOSBHUTCIISIMU.
MOXHO PEKOMCHJIOBaTh IPOSBUTECIN HAa OCHOBE METONA U
ruapoxuHona: JI-76 ¢ Oypoi, TY-1709, Arda-40, xomak
J-82. lns paboTel mpu TemmepaType pactBopa +24 — 28°
MOXKHO HCIOJb30BaTh TPOMUYECKHUU MPOSBUTEIH 10 pELeH-
Ty Ara-16 *.

IIpu 1uBerHOM NOABOMHOM (OTOrpadUPOBAHUK XOPOIIO
UCIIOJIb30BaTh HETaTHBHBIC Tpexcioiueie rtuieHkd J[C-2
(cBeTOUYBCTBUTENBHOCTEIO OT 32 1m0 45 exn. TOCT) u JIC-3
(CBETOUYYBCTBUTEIBHOCTHIO OT 45 110 65 exn.).

Bonbmioe BHUMaHHE IPU MOATOTOBKE K ITOJBOJHOM
ChE€MKE HYXKHO yHCIITh U (GoTobokcy. K coxaneHuro, Hariia
OPOMBIIIICHHOCTh ITOKa C€II¢ HEJIOCTATOYHO IMUPOKO OCBO-
WIia MPOM3BOJICTBO OOKCOB i MoaBoaHOro (hortorpaduposa-
Hus. [loaToMy cpeay HaYMHAIOMIMX IOJABOIHBIX (oTorpadon
MOJYYHITH PACTIPOCTPAHCHHUE CaMOJICIBbHBIC (HOTOOOKCHI, H3-

* PerenTsl MOKHO TIIITh U3 «CIIpaBOYHKUKA POTOTFOOUTEIIN.
M., uzn-no «MckyccrBoy, 1962.
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TOTOBJICHHBIE U3 PE3HMHBI, OPICTEKIa, XKECTH, AepeBa U Jpy-
rUX JIOCTYIHbIX MarepuanoB. Kycraphas ¢oToanmaparypa,
co3jaBaemasl JIOOUTEISIMHU, BBITIOJIHSCTCS, KaK IPaBHUJIO, Ha
HHM3KOM TEXHHMYECKOM YPOBHE U O4YeHb 4YacTo 0e3 ydera
ONTHYECKUX CBOHCTB OO0BEKTHBOB. BO Bpems sKciutyaTanuu
Takux OOKCOB BO3MOXKHO TOBPEXJIECHHE IOpOruX (oTokamep
WM HEMOJHOE KCIOJb30BaHHE WX KOHCTPYKTHUBHBIX OCO-
OeHHOCTEH.

ABTOp HajzeeTcs, 4YTO ONBIT TOABOAHOTO (hoTorpadupo-
BaHWs, MPUOOPETEHHBIH WM B Mpoliecce paboThl B IKCIEIH-
LUSIX, & TAaKKe ONBIT CO3JaHHs MOJBOAHOI (oroammapary-
pBl, C KOTOPBIM 3HAKOMHT 3Ta KHHra, OyIeT MoJje3eH He
TOJBKO ~HCCJIEJOBATENsIM, HO U JIIOOMTENSIM — TOJBOIHON
(dhotorpadum.
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NMPUNOXEHWUE

Tabnuira
1 HauGonbluias rnyovHa BUAMMOCTU CcTaHAAapTHOro 6enoro
Aucka
IIpo3paunocts
Bonanslii paiton Efamapmom IIpumeuanue
0eJIoMYy JTUCKY,
T'opiio benoro mops ~6
Cpennss gacts benoro mopst ~8
Bantuiickoe mope . ~7-10 ITocne cBexeit mo-
TOJIbl
Banruiickoe mope . ~11-13 Ilocie THXOM MOroabI
Bpuranckuii kanan . 6-22
IOxHas yacts Kacniuiickoro
Mopst 9-11
YepHoe Mope 28
CpenuszeMHOE MOpe 20-60
Wupuiickuii okean 40-50 B nmomnoce roro-Boc-
TOYHOIO naccaTa
Tuxwuit okean 1o 45 B nonoce roro-Boc-
TOYHOTO MaccaTa
Tuxuii oxean 1o 59 B nosnoce cesepo-
BOCTOYHOTO Haccara
CapraccoBo Mope 66,5

Tab6mauria 2

3aBucumocTb Beagyuwero 4Yucrnia ot CBeTo4yBCTBUTENIbHOCTU
mMaTepuana MOLWHOCTU U UCTOYHUKA oOcCBeLleHus

Benymue uncna

(oTOBCIIBILIIEK
CBeTOYyBCTBUTEIBHOCTD JIyu-57»
matepuana B ea. TOCT «@UJI« «Mon-
40 0o 60 oo HID
45 16 20 32 17
65 19 24 36 20
90 23 29 45 24
130 26 33 54 28
180 31 40 63 33
250 37 47 72 39
350 44 56 90 47




Tab6auna 3

OTHOCUTENbHbIe U3MEHEeHUs1 BeNTUYUHbI 3KCNO3UL MK

npu pasHbix guadparmax

Juadparma 2 2,8 4 | 56 8 11 |16
OTHOCHTENbHbIC BEINIH-
HbI DKCIIO3HIIUHA 64 32 16 8 4
32 16 8| 4 2 1
16 8 41 2 1
8 4 2 1
4 2 1
2 1
1
Tab6nunma 4
KpatHocTb cBeTOhunbTPOB
Caeroduibtp Tun ruieHKn
IBeT MapKa Hggg;%?}%lw OpTOXpOM
Kenreii KC-12 15 3,0
TeMHO-KENThIN KC-18 2,0 6,0
OpamxeBblit 0OC-12 2,5 12,0
Kpacusrit KC-10 50
Tony6oit CC-1 2,0 15
Cunnit cC4 3,0 2,0
Tabnuua 5
[aHHble HEKOTOPLIX 06 BLEKTMBOB, MCNONb3YeMbIX AN
noaBOAHOW CbeMKM
Vron u3ob- VYron u300- | Benvuuna
®doxycHoe | paxkeHHus
pakeHHs B| OTHOCH-
Tumn o0beKTHBA paccrosi- | Ha BO31y .
Bojie 23", B | TempHOTO
uue, fum | xe2B B anveax | otsepcrus
rpagycax rpanyc P
«Munp-1* 37 60 45 1:28
«Onutep-12» 35,7 63 47 1:28
«Munp-3» 66 65 49 1:35
«Opuon-15» 28 75 56 1:6
«Pyccap MP-2» 19,5 95 70 1:56
«uopopyccap  1» 40,8 62 1:10
«T'uapopyccap 2» 47,0 815 1:10
«T'umpopyccap 3» 195 70 1:5
«'unpopyccap 4» 95,6 68 1:10
«'mapopyccap 5» 195 70 1:4
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