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{67) Pecbepar:

MNaobpeTeHne OTHOCUTCA K ronorpacduin.
Cnocof BKNMaeT pasgensHue ¢ NOMOLLLID
ceeTofdenuTensHorc kyba nyva nasepa Ha
OMOpHYID W NpedMeTHYO BETBWM, HanpaBneHue
ONOPHOR BETBM nyya Ha TNNH30BLIA
paclumpuTens, OpPMUPYIOLLIMA
HemMoaynupoBaHHEIA  cepUveckniA  BONMHOBOR
POHT, OCBELLEHWE MOMyYeHHBIM CBETOBLIM
nyvykoMm dpoTonnactuHel nof  yrnom  25°-50°;
HanpaBneHwe npeMeTHORW BEeTBW Iy4a Ha
TNMH3CBLIR pacLLupUTEnb, chopmunpyonia
chepryeckMA BOMHOBCOW OPOHT, ocBelleHWe
NOMyYeHHbIM  CBETOBBIM  MyYKOM  0ObekTa,
Pacnono)eHHoro  Takum  obpascm,  4TOOLI
OTpaMeHHEId OT ero nOBEepXHOCTKW CBETOBCH
MyyOK nagan no HopManu ¢ OTKICHEHWEM He
Bonee 35° Ha Ty Ke CTOPCHY DOTOMMACTUHLI
nonyYeHWe NpPOCBETHOW ronorpamMmmel  MyTem
NPOSBMEHWS, UKCMPCBAHUA WM CYLIKA C
oTbenMBaHMeM  POTOMNACTUHLI,  MOMyYeHue
OoTpaXaTenbHOW ronorpaMmbl  NyTem  3amnMcu
ronorpaMmel ¢ POTOMNACTWHLI, CoAepXallei
MPOCBETHYIO TOMNorpamMmMy W WCMoNb3ayeMor Kak
o6BbEeKT ronorpaMmel, Ha BTORYIO hOTONNACTUHY,
He cofepalllylo ronorpaMmy, npw SToM BTORYIO
cdoTONNacTHy  pasMelaT B MNOCKOCTU
hOKYCWPOBKM  KOMUPYEMOro  AeACTBUTENBHOIO

ronorpacn4ecKoro nacbpaxeHns, oceeLlanT ee
c NPOTUBONCNOKHOR CTOPOHEI
HEMOOYMUPOBAHHEIM  CCOEPUUSCKUM  BOMHOBLIM
POHTOM, MOMyYEHHBEIM Ha CCHOBE ONOPHOM
BeTBWM nyya nasepa nog yrmom 45°, U
obpabaTbiBaloT No cnocoby, ykasaHHOMY Bhille
Bea orbenueaHua. B cnocobe npu sanucw
NPOCBETHOW ronorpaMmel UCNONL3YIKOT HOCUTENL
HEeBU3YanM3npoBaHHOW U3MONOrMYecKu
3HAUMMOW MWHOpMaLuMM B KadecTBe obbekta
ronorpaMmbl, HaxopAWEerocd B COCTOAHWUU
aKTUBHOA nnm MacCUBHOMA nepegayu
WHPOPMaLMKU, WKW B kKAYecTBe pacceuBaTens
nyyka CBeTa, pacnofoXeHHOro B MECTE BhIXCAA
M3 NWH30BOMO pacluMpuTens cdepuyecKoro
BOMHOBOrO HPOHTA, MOMYYEHHOro Ha OCHOBE
npeaMeTHOW BeTBW nasepHoro nyda. 10 wn.
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(57) Abstract:

FIELD: holography.

SUBSTANCE: method includes separation of
laser beam by means of light-dividing cube
on support and object branches, direction of
support branch of beam onto lens expander,
forming a spherical wave front, lighting of
object by received light beam, which object
is placed in such a way, that light beam
deflected from it surface falls along normal
line with deviation of no less than 35° on
same side of photo-plate, receiving a
holcgram by development, fixing and drying
with  whitening of photo-plate, receiving
reflective hologram by recording a hologram
from photo-plate containing source hologram
and used as hologram object, onto second
photo-plate, not containing a hologram,
while second photo-plate is placed in plane
of focusing of copied actual holographic
image, lighted on opposite side by
non-modulated spherical wave front received
on basis of support branch of laser beam at
45° angle, and processed according to method

said above with no whitening. When recording
source hologram method includes use of
carrier of  non-visualized physiologically
important  information as hologram object,
being in state of active or passive
information transfer, and/or as light beam
diffuser placed in place of output from lens
expander of spherical wave front received on
basis of subject branch of laser beam.

EFFECT: higher efficiency.
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MaobpeTeHne oTHOCUTCH K 0BnacTi onTrKKA 1
npedHasHaueHo Ana co3faHua ronorpammel,
copepxalleli HeBU3yanusMpoBaHHYIo

HU3NONOMMHECKN  3HAYMMYIO  WHCbopmMauuio,
koTopass MokeT ©6biTb  MCMONb3oBaHa B
MeauLuHe.

WMaBecTeH cnocob cosgaHus ronorpaMmel,
BKMHOYAIOLLAA paageneHve ¢ NOMOLLIO
ceBeTofdenuTensHorc kyba nyva nasepa Ha
OMOPHYIO W NPpeAMETHYI0 BEeTBM, TaK, 4dTOGLI
Pa3HULA reoMeTpUYecKor ANWHbI MyTH Mexay
OMOPHOKW W NPeAMETHOR BETBLIO He NpeBbillana
ONWHBl  KOTEPEHTHOCTH UCTOMHUKA NasepHOoro
WM3Ny4YeHWsa, HanpaBneHue OTPaKEeHHOR oT
3epKancHOW NOBEPXHOCTU OMOPHOR BETBWU Nyya
Ha IWMH30BLIA paclnpUTens, OPMUPYIOLW A
HEMOOYNUPOBAHHLIA  chepuyecknidA  BONHOBOR
POHT, OCBELUEHWE MNOMyYeHHEIM CBETOBLIM
nyykom cpotennactuHel nod  yrnom 25°0-50°;
HanpaeneHve OTpaXeHHOH orT Opyroi
3epKancHOR MNOBEPXHOGTU NpedMeTHOR BeTBW
nyya Ha TMH30BLIA paclumMpuUTens,
hOPMUPYIOLMIA cAhepnieCcKnid BONHOBOW OpOHT,
OCBelleHWe MOMyYeHHsIM CBETOBLIM  NYYKOM
ofbekra, pacrnonoKeHHoOro TakMM obpa3om,
uTOOBI  OTpaXeHHBLIE OT  ero  NOBEepPXHOGCTW
cBeTOBOW ny4ok nMajan Mo HopMmanu ¢
OTKINOHeHWEM He Gonee 35° Ha Ty e CTOPOHY
hoTONNACTUHBI, nonyyeHve NpPocBeTHOH
ronorpaMmel NyTeM NPOABMEHWS, DUKCUPOBAHMS
M cywkn ¢ ortbenmeaHvem QOTOMNACTMHDI,
nonyYeHuwe oTpaxaTenbHOR ronorpaMmMbl NyTem
3anuncu ronorpaMMbl ¢ QOTONMAGTUHEI,
cogepwallued  nNpocBeTHyK — rornorpaMmMy W
ncrnonb3yemol kak oObLekT ronorpaMmmbl, Ha
BTOpylo  pOTCONMAcCTMHY, He  CoAepXKallyio
ronorpaMmy, Npyv STOM BTOPYKD DOTOMNACTUHY
pasmelalT B TMMOCKOCTM  (hOKYCUPOBKW
KOonupyemMoro ,D,eﬁCTBMTeanOFO
ronorpacny4ecKoro U3cbpameHns, oceeLlalT ee
C NPOTVBONCNOMKHOW CTOPOHbI
HeMOOYNMUPOBAHHEIM  CHEpUYECKAM  BONHOBEIM
PPOHTOM, NCNYyYeHHLIM HA OCCHOBE OMNOPHOR
BeTBM Nyya nasepa nog  yrmom 459
obpabaTeiBaloT NO CnNocoby, yKasaHHOMY Bhilwe
be3 ot6enunBaHmna (1).

HenoctaTkoM MagecTHoro cnocoba fsnaeTcd
TO, YTO OH He MNO3BONAST BBOAWTE B ronorpammy
HEBW3YarnM3snpoBaHHYKO (bMIBVIOJ'IOI’VIHeCKM
3HAYMMYD MHOPMaLMKO.

3agadel, Ha pelleHWe KOTOPOW HanpasneHo
n3obpeTeHne ABNAeTCH co3baHue ronorpammel,
codepXaller HeBU3yarnuanpoBaHHYK
PHU3NONOrM4ecks 3Ha4uMytd MHDOOPMAaLIWIO.

Ang pelleHns nocTaBneHHoOW 3ajadyn npu
3anncu  ronorpaMmMbl  MCNOMb3YT  HOCWUTEb
HEeBU3YanM3npoBaHHOW U3MONOrMYecKu
3HAYMMOW MWHoOpMaLuuM B KavecTBe obObekTa
ronorpaMmbl, HaxopAWerocd B COCTOAHWUU
aKTUBHOA nnm NaccUBHOM nepeqayv
WHPOPMaLMKU, WKWK B kKaYecTBe paccemBaTens
Myyka CBeTa, pacnoNoXeHHOro B MECTE BhIXCAA
M3 TNWH30BOMO pacluMpuTens cdepuyecKoro
BOMHOBOrO HPOHTA, MOMYYEHHOro Ha OCHOBE
npeqmeTHoﬁ BEeTBKW NnasepHoro nyda.

OnucaHve CyLUHOCTU n3obpeTeHus

Cnocob co34aHnsA ronorpaMmel,
copepxalel HeBU3yanuampoBaHHYIO
DUBMCNOTHMYECKK  3HAYUMYIO  WHpopMaLUio
BKMWOYaeT pasgeneHne nyya nasepa 1 ¢
NOMOLLBK CBeToAenuTEnsHoro kyba 2 (dwur.la)
Ha onopHyw 3 W npegMeTHylo 4 BeTBM, Tak,
yTOOBl pasHULA FeOMETPUYECKOW ANMUHLI NYTW
Mexdy OMNOPHCW W npedMeTHOW BEeTBbIO He
npeBsillana AMUHBlL KOTePeHTHOCTH MCTOYHMKA
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Na3epHoro N3nyveHuns, HanpagBneHwe
OTPaXEHHOW O©OT 3epKansHOW noBepxHocTH 5
ONOPHOR BeTBM 3 ny4a nasepa Ha NMH3O0BLIA
pacLlUnpuUTens 8, QOPMUPYIOLLMIA
HEMCOYMMPORAHHBIA  cchepUdecKUA  BOMHOBOA
DpPOHT, ocBelleHre um nog, yrnom
25°-50° ¢potonnacTHel  7;  HanpaeneHue
OTPaXKEHHOW OT 3epkansHOW MNOBEPXHOCTU 8
npedMeTHC! BETBM 4 Nyua Nasepa Ha MH30BbLIA
paclmputens 2, OpMUPYIOLWMA cchepryecKui
BOMHOBCK IPOHT, OCBELlEHWEe WM  Yepes
paccenBatens nydka ceeta 10, codepKallni
3anNUCaHHYID Ha HEero HEBU3YanuaupoBaHHYIO
M3NCNOrMHECKN  3HaYMMYID  MHAOPMALNID,
obbekta 11, pPaACNoONOXEHHOro TaknM obBpasom,
4TOBBl  OTPaKEHHLIA OT  ero  NoBEepPXHOCTU
cBeTOBOW nydvyok nMajan Mo HopManmu ¢
OTKINOHEHWEM He Bonee 35° Ha Ty Ke CTOPOHY
hOTONNAaCTUHLI 7. B peaynsrare
WHTepdepeHUMM ABYX CBETOBLIX BOMH - ONOPHONA
3 W npegvwetHoR 4 Ha choTonnacThHe 7
dhopMUpyeTes AUDPaKUMOHHAA KapTUHA B BUAS

CKPEITBIX  SHEPreTUYecKMX  UEHTPOB  Ha
thoTouyBcTBUTENEHOM crnoe.  OcyllecTBRAT
CTaHZapTHYHO XMMUYECKYIO obpaboTky

OTONNACTUHLI, BKITHOYAKLLYIO NposABNeHKe,
hUKCUPOBaAHWE W CYyLLKY ¢ oTGenueaHvem (2).
Ana  3anvcK  ronorpaMmel  UCNONb3yOT
hoTONNACTUHDI, coaepialiue KpycTanmno
ranoreHuga cepedpa paamepom 0,005-0,09 MKm.
[Mocrne ykazaHHoOW ©0BpaboTkk dhoTonnacTuHa
COAEPXWUT MPOCBETHYK ronorpammy. [ns
NoMyYeHWs  OTpaxaTenbHOW  ronorpamMmbl
KOMUPYIOT  rororpaMMy ¢ hOTONNACTUHLL 7,
cofepkallelA NpocBeTHyK  ronorpammy W
MCMonb3yemMoi Kak obvekT ronorpammel 11, Ha
BTOPYH hOTONMACTUHY 8, He cofepxallyio
ronorpaMmy, Npy aTOM BTOPYH choTonnacTuHy 8
pasMmellaloT B MNOCKOCTM  hOKYCUPOBKA
KONUpyemoro [AelCTBUTENbHOrO
ronorpadnyeckoro macbpaxeHus 12, oceelwatot
ee c MPOTUBONOMNONKHONA CTOPCHBI
HEMOYMMPOBaHHLIM  CHEPUYECKAM  BOMHOBBIM
DPOHTOM, MOMyYEHHEIM HA OCCHOBE OMNOPHOR
BeTBM 3 nydya nasepa 1 nog yrnom 45°
(dowr.16), OCYLLECTBNAT XAMWUYECKYHO
obpaboTky  choTonnacTuHel  no  cnocofy,
yKazaHHOMY Bbille Ge3 oTGenuBaHWs.

[na BBeAeHWS HEeBU3yannanMpoBaHHON
DU3NCMOTMHECKM  3HAYMMOR  MHGOpMaLMK B
NPOCBETHYK ronorpamMMy KpoMe pacceuBaTtens

nyJka cBeTa 10, codepxallero
HEeBU3YyarnsnpoBaHHYKO (bIA:SI/IOJ'IOI'M‘*IECKIA

3HAYUMYIO WHcbopmaumio, MOXET BbiTh
MCNONb30BaH oOBbEKT 11, codepKallni

HEBU3YanU3upOBaHHYIO  U3NONOrMYEecKi
3HaYMMYO MHpopMaLMio, WMNM HAaXoA4ALMACA B
COCTOSHUM  aKTUBM3aLUWK  YHKLHOHANBHLIX
pe3epBOB, cnocobeTayoWer aKTUBHOM
nepefave HeBW3yanuaupoBaHHOK
PNIUONOTNYECKU 3HAYUMOW UHDOPMALUK.

lonorpaduyeckoe naobpaxeHue 12
BOCNPOW3BOAAT W NpefbsaBnawnT AN
pacnos3HaBaHWa B cnedyloweM Buie.

BapuwaHT 1. ®oTonnactuHy 7 ¢ NpPOCBETHOK
ronorpaMMoOi  OCBelLaloT CBepxy o4  YIToM
2592-50° HanpasNeHHbIM NOTOKOM
NOMUXPOMaTUUECKOrO cBeTa c
NPOTMUBOMNONCKHOM OT UCNBITYeMoro 13 CTOPOHLI
(chwr.2a). Menbityemoro 13 noMewatoT B TOUKe, B
KOTCpoOA  COOKYyCUMPOBAHC  AeACTBUTErNLHOS
ronorpaduyeckoe naobpaxeHue 12.
MenelTyemMbld He MOMET B 3TOM  MNONOMEHWU
BUOSTE ronorpadgudeckoe  uaobpaxeHwe 12

(dowr.2a).
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BapuaHTt 2. PoTonnactuHy 7 c
OoTpaxkaTenbHOW ronorpaMmMoil ocBeLaloT CBepxy
nog yrnom 25°-50° HanpaeneHHsIM MNOTOKOM
nonuxpomMartm-<eckoro caeta c TOW *e CTOPOHELI, C
KOTOPOA HaxoduTcs MCNLITYeMbld  (chur.26).
HeneityembliA 13 MOXeT BMAETb
ronorpadnyeckoe nsobpaxeHue 12 (dbur.26).

BapuaHnTt 3. [onorpadguyeckoe naobpaxeHne
C MPOCBETHOW ronorpaMmMsl BOCMPOW3BOAAT B
chokyce UMdppoBor Buaeokamepsl 14 (ur.3).
Ona storo chotonnacTuHy 7 ycTaHaBNWBaKT B
kpenneHwe 15 nepes undpooi kamepoid 14 Ha
paccTodHKn 10 MM OT oBbekTMBa. C NOMOLLLIO
TOMEYHOrO  WUCTOMHMKA  MOMUXPOMaTUYECKOro
ceeta 16 HanpaeneHHbIM CBETOBLIM MOTOKOM
nod yrnom 25-50° oceelwaloT 6enbld HoH (aKpaH)
17, PACNONOMEHHBIA Ha paccTodaHMK 30 cMm oT
o6bekTuBa. BOCCTAHOBNEHHOE ¢ MOMOLLLIO
OoTpaMeHHOro OT  9KpaHa nNoToka cBeTa
ronorpacdunyeckoe UaobpameHne (Gensid oH ¢
BHeCeHHOW AWdpPakUuMoHHOR cocTaBnalower)
3anncbiBaldT Ha UWPOBYK BWMASOKaMepy B
thopmate BMP (6ea Komnpeccun). B KadecTse
MPUHATOR  WMHOPMAaLMKA  PErUCTPUPYIOT
AU paKLUOHHBLIA ¢OOH.

PacnosHasaHWe HeBU3yanu3npoBaHHON
DUINOMNOTUHECKM  3HAYMMOW  WMHOpMaLMK Ha
ronorpaMme.

PacnosHaBaHWe OCYLWECTBAAT OOHUM K3
cnegyrowmx cnocobos

Cnocob 1. Wcnbityemomy — nooudepegHo
NPedbABNAT  HeBMAWMOE  ONA  Hero
ronorpaguyeckoe uUsobpaxeHwe,
BOCMPOW3BeAeHHOS ¢ MPOCBETHOW ronorpammbl
no eapuaHTy 1 (chur.2a), cogepxallee (onsiTHas
ronorpaMma) U He coiepkallee (KOHTponbHas
rornorpamma) HeBM3yann3upoBaHHYO
DU3UONOTMHECKM 3HAYUMYO WHpopmaunio. B
MOMEHT NpedbABNeHWs ronorpamm MamepstoT
hrusronorieckn 3Haqdumele  Bruoduanyecke
napameTpbl JenoBeka. B KavecTBe
OU3MONOrMieckn  3HaUYUMbIX  BUODUIUYECKAX
napaMetTpoB  MOryT  ObiTe  UCMOML30BaHbI,
HanpuMep, XapaxkTepucTUKA
anekTposHuedanorpaMMmel  MUNK - napameTpel
CBEYEHWA nanbLUeB pPyK B pexuMe BUOSO3anucH,
nomny4YeHHble MEeTOOOM KOMMEHOTEPHOR
rasopas3psaHon  BuayanusauuMu. Mpu Hanuuuu
3HAYMMBIX Pa3NUYUid B peakuusax opraHuama
MEXAY KOHTPOMNEHOR W ONLITHOW ronorpammamMi
JenaloT 3akioveHWe O HanuyuM B ronorpamme
HEeBU3YanManpoBaHHOW U3MONOrMYecKu
3Ha4YMMOR MHOPMaLWK.

Cnocob 2. WcnoiTyeMoMy NpefbaBnalT
nocYepeaHo BUOMMOE ans Hero
ronorpacnyeckoe  M3oOpaxeHwe  (BapuaHT
BOCMpPOW3BEAeHUs 2), MOMyYeHHOe Ha OCHOBE
oTpaXarernsHbIX ronorpaMM, OAHa M3 KOTOPLIX
COAEPXUT (ONbITHAgA), APYras He COoOepXuT
{KCHTpOMbHaA) HEBU3yanManpoBaHHyo
DUIMONOTHYECKM  3HAYUMYO  WHpopMaLuio
{dur.26). B nepuoa npeobsBneHAs
ronorpacn-ecKoro n3o0paKeHms y
WCNBITYEMOro  onpedensloT  (PU3NONornieckun
3HaYMMbIE Guocbmnandeckne napaMeTpbl
opraHvama, NPOBOAAT  CpaBHWUTENbHBIW
CTATUCTUYECKWA  aHanMa W Npu  Hanuduu
pPasNuMyWiA B peakuMax opraHvamMa  Mexzgy
KOHTPOMLHOW M CMLITHCHA ronorpaMmmamMi Aenatot
3allodeHe O HaNMYMM B ronorpaMmme
HEeBU3YanManpoBaHHOW PU3MONOrMHecKu
3HAYUMOW WHDOPMALMK.

Cnocob 3. BocnponaeeeHHOe C NPOCBETHOM
ronorpaMmsl No BapWaHTy 3 ronorpadguyieckoes
n3obpaxeHue  CHUMaloT Ha  UUpoBYIO
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BMAEOKAMEpY,  YCUNMBAOT € NOMOLbHO
KOMMEIOTEPHBIX nporpamm, HanpuMep
PhotoShop, KOHTpacT OUppaKkUMOHHBIX
COCTaBMAWMNX, NepeBoOAAaT rpaduyeckoe
naobpaxeHue  ronorpamMmel B LMPOBYIO
MaTpuly,  cofepxallyl  WMHdopMauuMl 0

LiBETOBLIX COCTABMAOLMNX U MX MHTEHCWBHOCTW,
NEOBOAAT  CPABHWUTEMLHLIA  CTATUCTUYECKUA
aHanu3 3HaqYeHWn sSNemMeHTOB YWCNOBBIX MaTpuL,
ronorpaMMm ¢ HanvuveMm U COTCYTCTBUEM
HEBU3YanU3NpPOBaHHONW  hU3NOMNOTMHECKU
3HaYMMOW MHopMaLnK (cpedHue  3HaYeHKs,
Ancnepcun, KoppenduUocHbBIA  KoadbduumeHT
[MapcoHca, KeBapuauvsa 3HaAYeHWA LMPPOBbLIX
MaTpud). Mpu HAMUYUK  3HAYUMEIX  pasnnquii
JenaloT 3aknioveHWe O HanuyuM B ronorpamme
HEBU3YanUanpoBaHHONW HU3NONOrMHecku
3HAYUMOR MHOPMaLUK,

B kavecTBe HOCWTENs HEBU3YanUanpOBaHHON
OU3NONOTMHECKM  3HAYUMOK  MHOPMaLUKM B
3a5BNEHHOM cnocobe MOryT ObITb
MCNOMb30BaHbI:

1) KpyUcTannuyeckne Win KMakMe CTPyKTypb
(pacTBOpP MMIOKO3kL!, KPUCTAMMUYECKUA KPeMHUA),
HECYLLWE HEeBM3YanU3UPoBaHHYHO
DM3NCNOrMHECKK  3HAYMMYIO  MHAOpMaLnio
(3annck  MHChopMaLWKM Ha STH cpelbl MOXeT
ObITb, B 4aCTHOCTHW, OCYLLECTBNEHa MOCPeLCTBOM
cnocofa W YCTPOWCTBA, OMMGAHHBIX B MaTeHTe
P Ne2163491 (3));

2) obbekTbl B MOMEHT (ha3oBLIX NEPEXoaoB
nev  W3MEHSHWW  arperaTHoOro  COCTOSIHWS,
HanpuMep, B cucTeMe “ned-scaa’;

3) OuocucTema kak OObekT ronorpammel,
HaxoOAaWwancqd B COCTOSHWM aKTUBM3aLUN
OYHKLUMOHANLHbLIX pPe3epBeB, CNoCOBCTBYIOWEHA
aKTMBHOW nepejade  HeBM3yanW3MpOBAHHOW
thramonornyeckn 3HauMMoON WHGOPMaLKUK.

TeopeTndeckoe 00OCHOBAHWE BO3MOXKHOCTU
3anN1cK HEBU3YaNM3UPOBAHHOW (D3UCNOrMiecKkn
3HAYUMOW  MHChOpPMaUWK, NpeacTaBnsalWen
coboli ceepxcnabble sHepreTUdeckMe nonsg, Ha
ronorpacuyeckne HocuTenu.

Mpr  opMUpOBaHKMKA  TONOrpathU-HECKOR
WHTepepeHUMOHHOW KapTUHLI pacrnpefeneHue
B NNOCKOCTW ¢hOTONNACTUHLI 7 3aBUCUT OT
MHOIMX chakTopoB. MOXHO C YBEPEeHHOCTLIO
roBOpUTL O TOM, 4TO mMoboe camoe Mmarnoe
aMnnNuTyaHoe WNu hal3oBoe BO3ASHCTBUE Ha
NpeaMETHYIO BOINHY HaxoOOWT CBOE OTPaXeHWe B
W3MEHEeHUW  CTPYKTYPBLI  MHTepdepeHLMOHHOR
KapTUHBI. YYBCTBUTENEHOCTL OMNOrpadruyecknx
cucTem K NKObIM  M3MEHEHWAM MPEOMETHOIO
Nons HacTONBKO CrPOMHEI, YTC COOTHOLUEHWUA
MeKay OCHOBHOW % [OMONHUTENBHOR
MOLYNALUAMKM MOTYT MpPEBbILLATE HECKONBKO
NoPAAKOB.

HdonyctuB  Hanumume y  GUONCIMYecKkd
aKTUBHBIX oGbekToB ceepxcnabbix
SHEPreTUYECKUX Nonel, MOXHO NPeancnoXuTb
BHECEHWE C MOMOLIbID OAHOTrO W3 HocuTenei
HEBM3YyanuanpoBaHHOW Usnomnorm-ecku
3HAYMMOW  WHCDOpPMAaL MK,  UCMONb3yeMblX B
kavecTBe paccemsartena 10, AONOMHUTENSHOR
SHepreTUYeckold MOAyNALMKM B MPedMEeTHYIO
BETBL MyYa rasepa, 4YTO CKaxeTcs Ha
pacnpedeneHun nHTepdepeHLMOHHOW KapThHbI
W, cnefoBaTenbHO, CTRYKTYPLI ronorpaMmel.

MepeveHs UIyp depTeed 1 MHbIX
Martepuanos

$ur.1a. Cxema nMonyyveHWs MNpPOCBETHOM
ronorpaMmsl, cogepKallei
HEBM3YanuanpoBaHHYI0 PN3NONOrNYEcKN
3HAYMMYIO MHDOPMaLMIO,

Pur.16. Cxema nonyvyeHUs oTpaxaTensHon
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ronorpaMmbl, Cogepallei
HEBU3YaIM3NpPOBaHHYO CbMEVIOJ'IOI’VIHECKM
3HAYUMYD UHOPMAaLUIO.

dur.2a. Cxema BOCMPOW3BEAEHMS
HEBUOUMOTO ans HeneITYeMoro
ronorpacdunyeckoro n3obpaxeHna (BapuaHT 1) ¢
MPOCBETHOW ronorpamMmel A5 pacnosHasaHWs B
HeH HeBMayanuanpoBaHHOR U3NONOrMYecKn
3HAYUMOR WMHDOPMALIMUA.

Pur.26. Cxema BOCNPOW3IBEASHWS (BapWaHT

2) BAAUMOTO ans WMCMbITYEMOrO
ronorpacon-eckoro n3obpaxeHus c
oTpaxaTensHoH ronorpaMmel ans

pacnosHaBaHWA B HEW HeBW3yanua3npoBaHHOW
hravonornieckn aHa4MmMorn MHOPMaLUK.

Pur.3. Cxema BOCNPON3IBEASHWS (BApUaHT 3)
W 3anMcK  Ha  UWdpoByio  BUAeoKaMepy
ronorpadnyeckoro MaobpaxeHua ¢ NpocBEeTHOR
ronorpammbl.

Gur4. PesynbTaTbl YCANEHUA C MNOMOLLBK
KOMMbOTEpPHOR nporpaMMel PhotoShop cHatoro
Ha LUWcbpoBylD BWOSOKAMEpPY C MpPOCBETHOR
ronorpaMmbl rornorpacuyeckoro U3obpaxeHus:
4a) - go obpaboTkn rornorpamMmsl C NOMOLLLIO
yKazaHHOW nporpammbl, 46) - nocne obpaboTku.

Pur.5.  CpaBHeHWe  KOHTpONnbHOW  (Oes
HeBU3YanU3supoBaHHOW U3HONOTUYECKM
3HAYUMOW  MHbopmMauuK) WM OBYX  OMNbITHBIX
ronorpaMM,  COASPXKaLIMX  COOTBETCTBEHHO
HEeBU3YanU3MpPOBaHHYID dU3MONOrMYSCKN
3HaYUMYO WHopMaumio 1 KU 2 no cpefHum
3HaYeHUAM SNEeMeHTOB YMCNOBLIX MaTpuL, ANnS
4acTOTHLIX AWAanasoHOB, COOTBETCTBYIOLLWMX Tpem
OCHOBHbBIM LiBeTam (KpacHbIi, 3eneHbld, CUHWA).

dur.6. CpaBHEHWEe  KOHTpONbHOW  (Bes
HEeBU3yanusupoBaHHOW U3NONOru4ecku
3HAYMMOW  WMHopMaLMK) M OBYX  OMNbITHBIX
ronorpaMM, — cogepxaliMx — COOTBETCTBEHHO
HEeBU3YanusnpoBaHHyl0 U3MONoruiecki
3HaUUMYO MHopMaluio 1 KU 2 nNo gucnepcui
3HaYeHWA snNeMeHTOB YMCMOBLIX MATPWL, ANS
4aCTOTHbIX AMAMNasoHOB, COOTBETCTBYIOLLWMX TpeMm
OCHOBHbIM LiBeTaM (KpacHbli, 3eneHblid, CUHWURA).

dur.7. CpaBHEeHWE  KOHTPOMbHOW  (Dea
HeBM3yanusnpoBaHHOW dU3MONOrU-ecku
3HAYMMOW  WHchopmaLuK) KM OBYX  OnNbITHBIX
ronorpaMM,  COASpPXKALUIMX  COOTBETCTBEHHO
HEeBM3yanuanpoBaHHy0 13NoNoruyeckm
3HAUMMYKD  WHpopmauuo 1 nw 2 no
KoappULneHTY Koppenauum MapcoHca
3HaYeHWA SnNeMeHTOB YMCMNOBbLIX MaTpul, AnS
4acTOTHbIX AWANasoHOB, COOTBETCTBYIOLWMX TPeMm
OCHOBHbIM LiBeTaM (KpacHbIi, 3eneHbld, CUHWIA).

dur.8. CpaBHeHWe  KOHTpONnbHOW  (Be3
HEeBU3YanuaupoBaHHoOW U3NONOru4ecku
3Ha4YMMOW  MHhopMaLWK) KW ABYX  OMbITHBIX
ronorpaMM,  COASpPXaLIMX  COOTBETCTBEHHO
HEeBU3Yanu3npoBaHHy0 U3NONOru4ecki
3Ha4YMMyto MHopMaunio 1 1 2 nNo koepapuaunm
3HAYEHWHA BNemMeHTOB YUCMNOBLIX MaTpul Ans
4acTOTHbIX AAAMNasoHOB, COOTBETCTBYIOLLWMX TpeMm
OCHOBHbIM LBeTam (KpacHbIi, 3eneHbld, CUHWRA).

dur.9. MameHeHWe cnekTpansHOW NNOTHOCTM
cBeveHns 6e3bIMAHHOIO NansLa NpaBoi pykn (B
YCNOBWAX NPUMEHEeHUa MeToda KOMMbIoTEePHOR
rasopaspafHoi BUayanuaauun) y WUCNEITYEMbIX
(N=27) Npv NpegbABNeHNA WM KOHTPOMLHOW
ronorpaMmMbl M ronorpammel,  coAgpxallel
HEeBU3YanusnpoBaHHyl0 U3MONoruiecki
3HaYMMYIO MHOPMaLM.

Pur.10. MameHeHWe aKTUBHOCTK
ansa-puTma  sneKkTposHUedanorpaMmsl  Npu
npegbasneHu HCNbITYEMbIM (n=30)

KOHTPONBHOW  ronorpaMmMel M rofcrpamMmbl,
cofepXallell HeBU3yarManpoBaHHYIo
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PUBNONOTMHECKN 3HAYUMYID MHDOPMAaLIWIO.

MpUMepbl  KOHKPeTHOro  BhINOMHEHWSA
n3obpeTeHus

Mprmep 1. CornacHo 3asBNeHHOMY Crnocoby
no cxeme, NpedcTaBneHHoOR Ha cour.1, cosganu
[JBe rornorpaMMbl C NPUMEHeHWeM B KadecTBe
pacceuneartens 10 pacTBopa [MoKO3bl, B KOTOPLIA
npedBapuUTensHO BEENK HEeBUaYanuanpoBaHHYHo
WHpopMaL Mo B BMAE
HaCTOTHO-MOAYTMPOBAHHOIO CBETOBOIo NOTOKA B
ananasoHe 2,5-3,5 'y (ronorpamma 1) m 10 Ty
(ronocrpamma 2), (pW3WMONOrnyveckn 3Hauumoro
Ana paboTel MO3ra U APYrX CUCTEM YenoBeka.
BeeaeHWe WHopmauun B pacTBOP [MIOKO3b
NPCBOAUNKA € UCMONB30BAHWEM  YacTOTHOMo
MOOYMNATOpa CBETOBOIO MOTOKA COrMacHo
onuvcaHuw  K3obpeTeHus,  3alUMLLEHHOro
nareHtoMm P® No2163491. B kavecTse obtekra
ronorpaMmMel  Ucnone3osann ©ensid  MatoBbIA
skpaH (nuct Bymarn, chopmat A4). [ng aanucw
ronorpaMmMsl  NMPUMEHANKW UMNYTBCHBIA nasep
GREEN STAR MowHocTe 2 K, ONUTENbHOCTL
mvnyneca 30 Hc. B kadectBe hOTONNACTUHLI
npumeHany cotomatepuan  <@M-P - TY
6-43-00205133-33-94, ranoreHocepebpaHble
nnactuHbl, paamvep 63x63 mwmm. [lpoaBky
NPOBCAUNK B CTaHAAPTHEIX ycnoeusax no [OCT
10691.0-84, npossutens - MAA-3 (2). Ona
oT6enMBaHns MCNONE30BanK XNopUcToe XKeneso
FeCls, ona cywkK - aTunoeblid cnupt 50, 100% B
TeyeHne 5 MuH.

B kauecTBe KOHTPOMBHOW WCNONb30RaAnM
NPCCBETHYIO TONorpaMMy, He  cofep:allylo
HEeBU3YanU3aupoBaHHOW U3NONOTUHECKU
3HAYMMOW MHGOPMaLMK, T.e. MomnyYeHHyo be3
npumeHeHus paccemsatend 10 (pacTeop
MHOKO3bI).

Kaxayio M3 TpeX NpOocBeTHLIX FonorpamMm
BOCMPOW3BO4NIN B chokyce LUhpoOBOHA
Buaeokamepsl 14 (cwr.3). Ona sToro
thoTonnacTiHy 7 € MNPOCBETHCW ronorpaMmoin
ycTaHaenvBanuM B KpenneHuwe 15  nepeg
udpoBoA Kamepol 14 Ha paccToAHUK 10 MM OT
obbekTMBa. C NOMOLWBID TOYSYHOrO WCTOUHWKA
16 nonuxpoMaThdecKoro cBeTa CBepxy nog
yrnom 45° ocBellany HanpaeneHHbIM MOTOKOM
ceeta Oenbld skpaH 17, pacnonoXeHHBIR Ha
pacctofHum 30 oM  oT  obbekTuea.
BoccraHoeneHHoe no BapUaHTy 3
Tonorpadgudeckoe MaodpaxeHne (6enblil OOH ¢
BHECEHHOR AMPaKUMOHHOW COCTaBNAOLIEA)
3anucbiBan  Ha UWPpOBYO BUASOKaMepy B
copmate BMP (6ea komnpeccun). KoHTpacT
AndpaKkUUCHHBIX COCTaBnAlWKMX Ha Genom
thoHe ycunuveBanM nNpyv  nomowy  obpaboTKu
cthainnos BMP B pepaxktope PhotoShop 6.0.
Monyunnn  yBenndyeHwe KoHTpacta Ha 75
eonHWL, YBenuYeHWe HacblleHHOCTU Ha 75
eovHuy. B peaynotare  obpabotkm  Bbinm
nonydeHsl  TpW  ronorpaMmel G SIPKO
BbIP&XEHHEIMW OTIIMHYUAMIA B LiIBETOBOW ramme
(dowr 4a, 46). MepeBop rpaguyeckoro
M3obpaxeHWa B LMPpoBOA chopMart (LMPpoBYyHD
MaTpuLy) OCYLECTBAANM C MNOMOLLbIO Gpefdb
MathCad 2000 (dpyHKLMM READBMP,
READRGB). Kaxosld M3 3NeMeHTOB MaTpuubl
cofepxan uHdopmaumio o6 WHTEHCWBHOGTK
LueetoBbIX coctaBnsawwx RGB oTtgensHoro
nukcensa naobpaxeHua. MNocne npeobpasoraHUA
rpacpuyeckoro  na3obpaxeHws B UUpoBOKA
cdopmMaT MNpPoOBenM KOMUYECTBEHHLIA aHanua
LADPOBEIX  MaTpuy NO  Tpem NonydYeHHLIM
ronorpaMMaM ¢ MOMOLUBID CTATUCTUYECKUX W
CpaBHUTENEHLIX QyHKUWA cpeabl MathCad 2000.
Ha ocHoBe RONy4YeHHbIX [AaHHBIX MNOCTPOUIN
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cTaTuGTUUecKne auvarpaMmbl LBeTOBbIX
COCTABMAOWMX, MNO3BOMAAIOWMX BLISIBUTE
pPa3NUuna MexXay KOHTPOMBLHOW roncrpaMmMoin W
ronorpamMmaMm 1 n 2, coaepXKawmMmm
HEeBU3YarnsnpoBaHHYIO d)M3IAOﬂOFVIHeCKI/1
3HaYUMYD UHOPMAaLUIO.

Ha @wur.5-8 nokasaHbl CTATUCTUYECKM
3HAYUMBIE PaaNUUMA MeXOy KOHTPOMBHOW W
JBYMSl OMbITHBIMK roncrpaMMamn 1 m 2 no
CpefHUM 3Ha4YeHUsM BCeX 3/1eMeHTOB LWdpoBOM
Matpuubl  (pur.b),  gucnepcuM  3NeMeHTOB
mMaTpuLbl (douwr.6), KOpPpPEenaunoHHOro
kostppuumeHTa MapcoHca (ur.7), KoBapualum
OBYX cpaBHUBaeMbIX MaTpuy (pur.8).

Mpumep 2. 3anuck NPOCBETHOW ronorpammbl
OCYLLEeCTBAANK COrMacHo 3asBneHHOMY cnocoby.
O6bekToM ronorpammMel Gbin KpUcTannMyecKuia
KpemMHWA 6e3  WHDopmauuK  (KOHTpOMbHad
ronorpaMma) W - KpUCTanmnUYecKUid  KpeMHWHA,
obpaboTaHHbli No cnocoby, W3NoMeHHOMY B
nateHTe P® Ne2163491 (3) cBeTOBbLIM MOTOKOM C
JONONHWTENBHCOA YacTOTHOR mogynsauved B
avanasoHe 2,5-35 ry, (ronorpamma,
cofepxallas HEeBW3yanuanpoBaHHYH
DUIMOMNOTUMECKM  3HAYUMYIO  WHCpopMaLMO).
[NaHHbIlA 06bekT roncrpaMmbl paccmaTpuBan
kKaKk oBbekT Ans  nNaccuBHOW  nepefauud
nHpopmaumm. Paccemeatens 10 Npu 3anucu He
NPUMEHSNN. Kaxayto ronorpaMmMy
BOCMPOW3BOAWIM NO BapuaHTy 1 (chur.2a) wu
NpedbABnANK ee rpynne uenbityemblx (n=27
dern.). B MomeHT npeabaBneHna HeBUOUMOR Ans
NCNLITYEMbIX ronorpaMMel v HX
perncTpupoBanu  ceedeHne  Be3bIMAHHOrO
nansla NpaBoR pYKK B pexrMe BUOSO3aNUcH (B
faHHom cnydae 7 ¢ - 175 kagpoB) mMeTrogom
KOMMbIOTEPHOW raszopaspagHo BU3yanuaauuu,

Ha ¢wur9 npegctaeneHa rpynnoeas
JVHaMWKka cnekTpanbHOA NNoTHOGTA GBeYeHWUs
Ha 3 9Tanax: ¢oHoBas 3anuck, NpedbABneHWe
WCMBITYEMBIM MO CXeme, MpeAcTaBNeHHOH Ha
dur.2a,  KOHTPOMbHOW  ronorpammbl  (6es
HeBWU3yanuManpoBaHHON U3NONOrM4eckn
3HAYUMOW  WMHpopMaUnKM) W ronerpamMel €
YKa3aHHOR  MHpopMaLKMei. Kaxgomy M3
WCMBITAHWA  COOTBETCTBYST CBOA  KpWBas
pacnpefeneHns  crnekTpancHOR  MNoTHOCTH
cBeueHWa. Kak BUOHO NO XapakTepy KPUBLIX Ha
ur.9, cnexktTpaneHas NNOTHOCTE CBeYSHWS
YMeHbLUAEeTCsA NpU NpefbABNeHU ronorpaMmmei
Bes WHbopMaLn, NOCKONLKY cama
coTonnactiHa ¢ HEeBMAWUMOW  ronorpamMmmon
ABnAeTcAd ANA  WCNLITYEMOro WUCTOYHUKOM
OONoNHUTENBHOM BUsyanbHOW UHbopMauuK. Kak
BMAHO Ha hur.9, npenbaBneHne UCTLITYEMOMY
hoTOMMAacCTAHLI ¢ HEBUAMMOW ronorpammo,
cofepxallel HeBU3YarnuanpoBaHHYK
DU3NONOTMYECKA  3HAYUMYID WHopMaUMio B
Awanasone 2,5-3,5 'y, Boi3biBaeT eule bonkbllee
YMEHbLUESHWE cnekTpansHon MACTHOCTK
cBeYeHMA NperMMmyllecTBeHHO B 3TOM aManasoHe.

Mpumep 3. 3annuce  oTpaXaTernbHOM
ronorpaMmbl OCYLLECTBNANN cornacHo
3aBNEHHOMY cnocoby no cxeme,
npeacTaBneHHOR Ha dour.1. O6BLEKTOM
ronorpaMmMbl BbIN YenoBek, HaxoAswuica B
OObMHOM  COCTOSHUN (KkoHTpONEHasn
ronorpaMma), W B COCTOSIHUM aKTUBMW3aLWK
bYHKUMOHANBHLIX  Pe3epBRCB, NpU  STOM B
KayecTBe paccenBaTens 10 npUMeHsnK pacTeop
FMHOKO3bl, NpeaBapUTencHo o6paboTaHHLEIA B
{acTOTHBIX MOAYNALMAX cBeToBoro notoka 10 My
(HeBW3yanuaupoBaHHas DU3NONOrUN4EcKN
3HauMmMasd  UHopMauua) no  crnocody,
M3NOXKEHHOMY B naTeHTe PO No216349. Kaxayto
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ronorpaMmMy BOGNPOW3BOAMNM Mo cnocoby 2
(chur.26) wm npegbaBnasnM  ee  rpynne
meneltyemelx  (n=30  den.). B MOMeHT
npedbaBneHns BWAMMOA ANS  MCNbITYEMbIX
ronorpaMmel y HUX 3anucelBanu
anekTposHuedancrpammy .

Mpwn snekTposHUedanorpadieckom
WCCNefoBaHUK NOMyYnnu, 4To nNpeabsBneHue
ronorpaMmMbsl  CONPOBOXKAANOCH  XapaKTepHbLIMU
M3MEHEHUAMM  SNEKTPUYSCKOA  aKTMBHOCTW
rONOBHOIO MO3ra, YTO MPOUCXOAMNO B CCHOBHOM
3a cuer ansda-putma. CosepuaHue
HeneITyeMblM MoGoi ronorpaMmel B cpaBHEHUN
C (hOHOBOR 3annCLK SNeKTposHUedanorpaMmmel
(6e3 npenbsABNEHWA TrOnNorpaMmel) Bbl3sIBANO
YMeHbLLeHWe amnnuTyasl anbda-putma, 4To
CBA3AHO C  AOMNOMHMUTENBHBIM - MPUTOKOM
WHDOPMaLMK Yepes 3pUTernbHBIA aHanusaTop,
OTHOCUTENEHC COCTOSHUSA € OTKPLITHIMK
rmasamMu, Korga UChbITYeMbldi He akueHTupyet
CBOE BHUMaHWE Ha KakoMm-nubo obbekre.
MNpeabaBneHue KOHTPONBHOW ronorpammbl Mo
cxeme, npeacTaBneHHon Ha chur.26,
COMPOBOXIANOCE  BHIPAXKEHHOW  Jenpeccuei
anba-putma  (pur.10).  MNpegbasneHwe
ronorpaMmsl, cogepKallei
HEBU3YaNU3NPOBaHHYI0  N3NONOTNYECKN
3HaYMMYK MHDOPMaLMIO, BEI3BIBANGC akTWBaLMUIo

ansha-puTma. Mpw npegbABNeHUI
WCMBITYEMOMY B MOMEHT  KOHLEHTpauuu
BHUMAaHMWS ronorpaMmel, cofepallei

HEBKW3Yarnn3npoBaHHYKO CbMEVIOJ'IOI’MHECKM
3HAYUMYIO WHCPOPMALMIO B BAapUaHTe YacTOTHOM
moaynadum 10 Ty, NposBNAOTCH 3HAYUMBIE
otnnuma (p <0,05) no noBHeim (F3, F4) u
3aTeinodHsiM (O1, O2) otBegeHnam. MNogobHan
aKTMBaUMs anbga-puTMa ABNAETCH OXKUA3EMONR
neyu NpUMeHeHWM 4acToTHOW MeTkh 10 L, Tak
KaK  4acTOTHBIA  AuanascH  ansda-putma
HaxoguTcH B nNpomexyTke oT 8 go 13 u.

Takum 06pazoM, 3NeKTPOMUINoNorHyeckne
WNCCNefoBaHUA NO3BOMWINK BBISBUTE W3MEHEHKNSH
B OopraHusMe  WUCMbITYeMblX, Bbl3BaHHLIE
HEBU3YanNM3NpPOBaHHOR dU3NMONOrM4ecKn
3HAUMMOW  MHpopMauuelr, 3anucaHHoW Ha
ronorpaconyeckMn  Hocutenks  (hoTonNnacTuHy).
BblleykasaHHEIMW MeTOAaMW MOXHO BHISBUTL
KaK Hanu4ue HEeBM3yanuanpoBaHHOR
DUINOMOTMMECKM  3HAUMMOR  MHOopMAaLWK,
OOYCNOBMNEHHOW COCTOAHMEM  aKTUBM3ALUK
(OYHKUMOHANEHBIX  pe3epBOB  YenoBeKa  Kak
obbekra renorpamMmbl, TaKk WM BHECEHHORW Mpw
3anMcK  TonorpaMmMsl - YacToOTHBIMA -+ MEeTKamu
25-35Ty 110 Iu.

Cnucok nuTepaTypsl

1. P Koneep, K Bepkxapg, N.JInH.
OnTtudeckan ronorpachms. M.. Mup, cTp.660,
1973,

2. XypBa HOWM Kpatkuid cnpaBcYHWMK MO
choTorpachMyeckum npoleccam W martepuanam.
M.: MekyecTro, 1990. - 352 c.

3. KasHaueeB B.MM.,, Tpodgumos AB.,
LlaTapHuH A LO. YeTpolhcTeo ans
ANCTAHUMOHHOIO nepeHoca  WHgopMaunn ¢
NeKapcTBEHHOrO  npenapara  Ha  OpraHyuam
JYenoreka, naTeHT P® Ne2163491, 2001.

(Dopmyna I/I306peTeHI/IF|:
Cnocob co3fgaHus roncrpaMmel,
BKITKOYAOLL WA pasgeneHue c NOMOLLEH
ceBeTcAenuTensHoro kyba nyya nasepa Ha
OMNOPHYID W NpegMeTHy BeTBW Tak, 4ToOwl
pasHULa reoMeTpUYecKor ANWHLI NyTU Mexay
OMOpHOW W NpeAMeTHOl BEeTBAMMW He MpeBblllana
AMWHblL  KOTEPEeHTHOCTM  MCTOYHWKA Na3epHoro
W3MyYeHWs, HanpaBMeHWe OTPakeHHoW OoT
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3epKansHOW NOBEepPXHOCTU ONOPHOR BETBW Nyqa
Ha INWH30BBIA paclMpuUTeNb, QOPMUPYIOLIMIA
HEeMOAYNUPOBAHHLIA  CHEpPUYECKUA  BOMHOBOWR
POHT, OCBELLEHME MOMyYeHHBIM CBETOBbIM
nyykom choTonnacTuHel nog  yrnom  25-50e;
HanpaeneHve OTpaXeHHOMH orT Dpyrol
3epKancHOW MNOBEpPXHOCTW NpedMeTHOR BeTBW
nyya Ha TMH30BLIN paclumMpuTens,
hOPMUPYIOLLWIA ChepnHeCcKniA BONHOBOR OPOHT;
ocBelleHWe MonyyeHHsIM CBETOBLIM  MYYKOM
ofbekra, pPacrnonoKeHHOro TakuM obpa3omM,
JTOOBEl  OTPaMeHHbIE OT ero  NOBEepPXHOCTW
ceBeToBOA nyyok nMajan Mo HopMmanu ¢
OTKNOHEHWEM He Gonee 35° Ha Ty e CTOPOHY
cdhoTONNacTUHLI, nonyyeHwe NnpocBeTHOR
ronorpaMmel NyTeM NpoABneHrus, PUKCHpoBaHKs
M cywkn ¢ orbenmeaHveM QOTOMNACTUHLI,
nonyyYyeHWe oTpaxaTenbHOR ronorpaMmMel NyTem
3anuncu ronorpaMMbl ¢ hOTONMACTUHEI,
cojepwalled  nNpocBeTHYK  rornorpaMmMy W
nenonbayemMor kak oOLeKkT rornorpaMmmel, Ha
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BTOpYld  DOTONMNACTUHY, He  COAepXallyio
ronorpaMmMy, npu aTom BTOPYID dOTOMNacTUHY
pasMellaloT B NMNOCKOCTM  (POKYCUMPORKM
KonupyemMoro ,El,el:;ICTBMTej'IbHOFO
ronorpacn4eckoro MaodpaxeHUs, ocBeLlaKT ee
c NPOTUBOMNCNOXHOW CTOPOHbI
HEeMOAyNMUPOBaHHEIM CHEPUHECKMM  BOMHOBEIM
DPOHTOM, MNOMYYEHHEIM Ha OCHOBE ONORHOR
BeTBW Nyya nasepa nog  yrmom 459
obpabaTeiBaloT No cnocody, yKasaHHOMY Bbille,
0ea3 oThenuBaHUA, OTNUYAKLLMACA TEM, YTO MPK
3aMMcK MPOCBETHOW ronorpamMmmel WCMOMb3YHOT
HOCKHTEIb HEBI/I3yaJ'IVI3I/IpOBaHHOI7I
OU3NONOTMHECKM  3HAYUMOK  MHGOPMaLMKM B
KkayecTBe 06LeKTa ronorpammel, Haxoaswerocs
B COCTOAHMM AaKTMBHOAW WNW  MacCWUBHOM
nepedaqn WHdopMauuy, uWunu B KadecTee
paccerBaTens nyuka ceeta, pacnoNoOKEeHHOrc B
MecTe BbIXOZA W3 INWH30BOrMO pacllnpuUTens
cthepuyeckoro BOMHOBOMO poHTa, NOMYyYEeHHOro
Ha oCcHoOBe I'Ipe,Cl,MeTHOI?I BETBW J1A3€PHOro ny4a.
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